5 AHHOTAIUA PABOYUX ITPOT'PAMM JUCHUIIJIMH, IPAKTUK U TUHA
5.1 IucuunjnHbl 00513aTeIbHON YacTH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«HOCTpaHHBIN A3BIK»

1. Leab AUCHUNMIMHBI — MPUOOpPETEHHE 00YJAOITUMHUCS O0IeH, KOMMYHUKATUBHON M
npoeCcCHOHATBPHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIBbHBIX JTanax s3bIKOBOU
NOATOTOBKMA  IO3BOJIAET  HCIOJB30BAaTh  HMHOCTPAHHBIM  S3bIK  NPAKTHYECKH KAaK B
npodecCHOHANBHON (MPOU3BOJCTBEHHON M HAYYHOW) MAEATeNhbHOCTH, TaK H IJIs  IeNel
caMmoo0Opa3oBaHMsI.

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4aOLIUICA JOJIKEH:

Obaaoams cleayOmUMU KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS.

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

3namo:

- OCHOBHBIE CIIOCOOBI ~ COYETAEMOCTH  JIEKCHYECKUX E€AMHUI] U  OCHOBHBIC
CJI0BOOOpPA30BaTEIbHbIE MOIETIH;

- pPyCCKUE SKBUBAJIEHTHI OCHOBHBIX CJIOB M BBIPAKEHHI PEUH B POLIECCE MEKIMUYHOCTHOTIO
Y MEXKYJIbTYPHOTO B3aUMOJICUCTBUS;

- OCHOBHBIE TIPUEMBI U METOJIbI peePUPOBAHS K AHHOTHPOBAHHSI TUTEPATYPHI;

- MACCUBHYIO M aKTHBHYIO JIEKCHKY, B TOM 4YHCJIE€ OOLICHAYYHYI0O U CHEIHaTIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Uil PA0OTHI HAJl TUTIOBBIMU TEKCTAMU;

- IpUEMBbI PabOTHI C OPUTHHAIBHOM JIUTEPATYPON HA HHOCTPAHHOM S3BIKE.

Ymemy:

- paboTaTh C OPUTHHAIIBHOMN JTUTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTH NEPEMUCKY HA U3Y4a€MOM SI3BIKE C IENIbI0 MEXINYHOCTHOIO U MEXKYJIBTYPHOTO
B3aUMOJCUCTBUS;

- BECTH PEUEBYIO JICSITCIIPHOCTh MPUMEHHUTEIBHO K cepe ObITOBOM U MpodhecCHOHATBHOM
KOMMYHUKAaIUH.

Braoemy:

- MHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIBTYPHOTO OOIICHUS,
HaBbIKAMU M YMEHHUSIMH PEUYEBOM JEATEIbHOCTH IPUMEHUTENbHO K cdepe OBITOBOM U
npodeccuOHaTbHON KOMMYHUKAIIUU, OCHOBAaMH ITyOJIMYHON peyH;

- OCHOBaMHU pedepupoBaHUs U AHHOTHUPOBAHUS JIMTEPATYPbI HA U3y4aeMOM HHOCTPAHHOM
SI3BIKE.

3. Kpartkoe coaep:xanue TUCHMILIIHHBI

Pa3nen 1. I'pammarnueckue u JIeKCUUECKUE TPYAHOCTH U3y4aeMOro s3bIKa.

1.1 CopsbkeHne W WM3MEHEHHE TIJaroia-cBsI3Ku B (opMax HACTOSIIETO BPEMEHH.
Bunospemennsie ¢popmsl raaronos. O6pazoBanue GopM IPOCTHIX, MPOJOHKEHHBIX, TeP(HEKTHBIX
U nepeKTHO-NPOIOKEHHBIX BpeMeH riiarojia. BompocuTenbHble MPEAIOKEHNs B Pa3IU4HbIX
BpeMeHax. OOpa3oBaHue OTpULIATEIBHBIX (DOPM TIIaroja B pa3InYHbIX BpeMEHaXx.

1.3 ObpazoBanue NpOCTHIX, MPOIOIKEHHBIX, MEPPEKTHBIX BPEMEH I1arojbHbIX GopM U
ymorpebnenne ¢opMm cTpagaTenbHoro 3anora.l.4. BumoBpemeHHble (HOPMBI  TIATrOJIOB.
OO0pazoBaHue MPOCTHIX, MPOJOKEHHBIX, MePHEKTHBIX U NMEePPEKTHO-NPOIOIKEHHBIX BPEMEH.
BonpocurenbHble NpeniokKeHns: B pa3iuyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENIbHBIX (opM
IJ1aroJia B pa3JIMuHbIX BPEMEHAX.

1.4 Tpuyactus. Ilpuyactus Hacrosiero u npouieamero Bpemenu. Ilepdexrusie popmbl
npuvacTrs. MecTo mpuvacTUii B MpeIoKeHUU. AOCOMIOTHBIA MPUIACTHBIA 000POT.
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1.5 Nuduautus. @opmel nHbuHUTHBA. [IpomomkeHHbld U TepdeKTHBIM WHOUHUTHB.
Oynkuuu uHGUHUTHBA B mpemiokeHun. OOpazoBaHue U ynorpeOiieHne HH()UHUTHBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKAIIEE)» U «CIIOKHOE JTIOTIOTHEHHUEN.

1.6 Mopanbuble riaroisl. CTpykTypa mpeanoxeHus. [IpuHIMIBI cI0BOOOpa30BaHMUA.
Coxkpamenus (a66peBuarypsi). O6o3HaueHue natel [IpaBuiia 4TeHHS XUMUYECKHX DJIEMEHTOB,
o0o3HaueHn M (HOpMyNT HEOPraHWYECKUX COCTUHEHWH M YpPaBHEHUH XMUMHMUYECKHX pPEaKIUil.
[TpaBuia urenus eaunul u3mMepenus. [IpaBuia yTeHuss HAUMEHOBAaHUI OCHOBHBIX OPraHUYECKUX
COCIMHECHUM.

Paszgen 2. Pa3zBuTHe HaBBIKOB YTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YreHue TEKCTOB MO TEMaM:

2.1.1. Beenenue B crieiiaibHOCTD

2.1.2. 1.1. Menneneen

2.1.3. PXTY um. JI.1. Menaeneena

2.1.4. Hayka 1 Hay4Hble METO/Ibl, HAYYHbIE CTaTbU

2.1.5. CoBpemeHHbIE UH)XKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumuueckas nadoparopus. TexHuka 6e3onacHocTH B aboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorusa @apManeBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenast xumusi. [IpoOreMbl 2KOJIOTHH.

2.2 Ilonsue o Bunax ureHus. [[pocMoTpoBoe uTeHNe Ha MpUMepax TeKCTOB 0 Xumuu, J1.1.
Mengeneee, PXTY um, /I.. Menneneena.

AKTHUBU3AIUS JICKCUKU TPOYUTAHHBIX TEKCTOB.

2.3 W3yuaromee 4YTeHHE HAYYHBIX W HAYYHO-TIOMYJSIPHBIX TEKCTOB TIO BBIOpaHHOM
CIEUUATbHOCTH Ha mnpumMepe TekcToB: «Hayka u HayuHble MeTonb», «XUMHUYECKOE
npennpustie», «CoBpeMeHHble WH)XCHEpPHbIE TEXHOJOTuN», «Xumudeckas gaboparopus.
Texnuka 6e30macHOCTH B JlabopaTtopuu. M3mepeHHs B XMMHUYECKOH j1aboparopun», «XUMuUs
Oynymero. CoBpeMeHHbIE TEHACHLIUN Pa3BUTHS Hayku», «buorexHonorus. GapmaieBTuyeckue
IIPOM3BOJICTBAY, «3eeHas XUMus. [Ipo0ieMbl SKOTOTHI.

Jlexcuyeckue  OCOOCHHOCTHM  TEKCTOB  HAYYHO-TEXHHYECKOM  HampaBiIeHHOCTH.
TepMUHOIOTHS HAYYHO-TEXHUYECKON JTUTEPATYPHI HA U3YYAEMOM SI3bIKE.

Paznen 3. Ilpaktuka ycTHOM pedn

3.1 IlpakTrka yCTHOH peuu IO TeMaM:

3.1.1. «I"'oBopuM o cebe, o cBoel Oynyiei npodeccuny,

3.1.2. «Moii yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas peyb Mo TeMe «o cede u o Oynymieil npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM peyuH.

3.3 PedeBoii O3THUKET TMOBCEAHEBHOrO0 OONICHUS (3HAKOMCTBO, TMPEICTABICHHE,
YCTaHOBJICHHE W TOJJCP)KaHUE KOHTAKTa, 3alpoc U coodmenne nHpopmanuu, moOyXaeHne K
JIeMCTBUIO, BBIPAKEHHE IPOCHOBI, COTJIACHS).

Oco0EeHHOCTH TUATIOTHYECKOM PeUuH 0 MPOHICHHBIM TEMaM.

Paznen 4. OcoOEHHOCTH SI3bIKA CIEIIMATEHOCTH

['pammaTHUeckue TPYJHOCTH S3bIKA CHEIIUATIBHOCTH

4.1. I'paMMaTryeCcKue U JIEKCUUECKUE TPYAHOCTH SI3bIKa CIIELIUAIbHOCTH:

Paznuunbple BapuaHTHI MepeBoa MPUYACTUN HA pyCCKHil s3bIK. [IpudyacTabie 000pOTH 1
MPUEMBI X NIEPEBO/IA HA PYCCKUU SI3BIK.

4.2. CocnararenbHoe HakjgoHeHHe. DopMbl cocaraTeIbHOr0 HAKJIOHEHUS! B M3y4aeMOM
si3pike. MopanbHble TJIAarojibl U HMX HCIOJb30BAHUE B TMPEUIOKEHUAX B COCIAraTeabHOM
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HaKJIOHEHUU. THUIBl YCIOBHBIX MpeajioKeHWW. BapuaHTel TmiepeBoja TPEIIOKEHUN B
cocCaraTejIbHOM HAKJIOHEHUM W YCIOBHBIX MNpeanokeHui. [lopsiok cioB B NpEAsIOKEHUU.
OMpatnyeckne KOHCTPYKIUH.

4.3. V3yyeHue mpaBWi MeEpeBojia pa3nu4HbIX (GopM HHOUHUTHBA M MH()UHUTHBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 N3zyyaroliiee YTEHUE TEKCTOB 110 TEMATHKE:

1) «JIaGopatopus»

2) «M3mepeHust B XUMUYIECKOU 1a00paTopum.

CtuucTryeckre OCOOCHHOCTH — CHEIUAIbHOM  HAyYHO-TEXHHYECKOW JIMTEpaTypHI.
Opranuzanus paboOThl €O CHENHATbHBIMU cioBapsiMu. IlonstHe o pedepupoBaHun u
AHHOTHPOBAHMU TEKCTOB MO crienuanbHOCTH. [Torck HOBO nHMOpMannu pu paboTe ¢ TeKCTaMu
U3 TEPUOJIUYECKUX HW3JaHWW W MOHOrpaduil, WHCTPYKIMHA, NPOCIEKTOB U CIPABOYHOU
JUTEPATYpPBI [0 pACCMaTPUBAEMOM TEMATHKE.

4. O0beM y4eOHOM JUCHUIIIMHBI

Cemectp Cemectp
Beero 1 cemect 2 ceMecT 3 cemecT 4 cemecT
Bun yuebHo# paboThl X e P e P A P A P
3g | A% | op Kal. | op Kal. | gp | AKaLL | o0 | AKAL
9, 9, 9, 9, 9,
06
HHAS TPYAOCMEOCTE 1 9 0 | 324,0 | 2,0 | 72,0 | 2,0 | 72,0 [2,0| 72,0 | 3,0 | 108,0
AUCIHUTIIHHBI
Konrakrnast padora — | 5 | 15001 0,0 | 320 | 00 | 32,0 |09 320 |09 32,0
ayIUTOPHbIE 3aAHATHS:
IT
PAICTIHCCIIE SAVITIL ) 36 1 128,0 | 0,9 | 32,0 | 0,9 | 32,0 |0,9] 32,0 |09 32,0
13)
CamoctosTenLHas 44| 160 | 1,1 40 |11 | 40 |11| 40 [1,1| 400
padora
K
OHTaKTHas 0.6 02 02 02
camocTosITeNbHas paboTa
CaMocCTOSTEIILHOE 4.4 1,1 1,1 1,1 1,1
M3y4YeHUe pa3/eroB 159.4 39,8 39,8 39,8 40,0
JTUCIUIIINHBI
Buabl koHTpOJIA:
3auer + + + + + + - -
9K3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonraktHas pabora -—
0,4 - - - 0,4
POMEXKYTOUHASI 1.0 , ) ) ] 1.0 ,
aTTecTaIus
[ToaroroBka k 3K3aMeHy. 35,6 - - - 35,6
Bun nrorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJIS:
Bun yaeOHoM B Cemectp Cemectp
cero
paboTsI 1 cemectp 2 cemecTp 3 cemecTp 4 cemecTtp
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3E

Acrtp.

3E Actp.

3E

Actp.

3E Actp.

3E

Actp.

O6mas
TPYIOEMKOCTh
JACIIUTUTUHBI

243

2 54,0

54

2 54

81

KonTakTHas
padora —
ayJIUTOPHbIE
3aHATHSA:

3,58

96,75

0,89 | 24

24

0,89 | 24

24

IIpaxkTrueckue
sansTus (I13)

3,6

96

0,89 | 24

24

0,89 | 24

24

CamocrosiTeIbHasA
padora

44

120

1,11 | 30

30

1,11 | 30

30,0

KouraktHas
CaMOCTOSITEIbHA
pabora

CaMOCTOITEIBHOE
W3YYCHHE Pa3/elioB
IUCLUTUINHBI

4.4

0,45

119,55

0,15

1,11
29,85

1,11

0,15

29,85

0,15

29,85

30,0

Buabl koHTpOJIA:

Bua konTpoJs u3
YIii

IK3aMeH

1,00

27,00

1,00

27,00

KonraktHas pabora
—  TIPOMEXYTOYHAs
aTTecTanus

IloaroroBka K
9K3aMEHY.

1,00

0,30

26,70

1,00

0,30

26,70

Buja urorosoro

KOHTPOJIA:

3auer

3auer

3auer

IK3aMeH

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«HUcrtopus (ucropusi Poccun, BceoOasi ucropusi)»

1 Heap aucuumiauHbl — GOPMHUPOBAHUE Y CTYJEHTOB LIEJIOCTHOTO IMpEACTaBICHUS 00
UCTOpUYECKOM IIpouuioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM IIPOLIECCE.
2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

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

3nams:

— OCHOBHBIC HaIlpaBJIEHUs, TPOOJIEMbI K METOIbI HICTOPUYECKON HAYKH;
— OCHOBHBIC JTallbl M KJIIOYEBbIE COObITHA HcTOpuH Poccum um Mupa; 0COOCHHOCTH
Pa3BUTHS POCCHHCKOTO TOCYIAapCTBA, BBIIAIONIUXCS JCATENCH OTEUECTBEHHOW M BCeoOIIei

HUCTOPUH.
Ymemn:

— COOTHOCHUTH OGH.II’IG HCTOPUYCCKHUC TMPOLECCChI W OTACIILHBIC q)aKTBI; BBIABJIISAATH
UCTOPUYECKHX TIPOIIECCOB,

CYILIECTBEHHBIE YEPThI

SIBIIEHUH H COOBITHM;

aHAITM3UPOBATH
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COIMAJILHO-3HAYNMBIC TTPOOIICMEI;

— QopmynupoBaTh W apryMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO IO3HIIHIO TIO
Pa3IUYHBIM MPOOJIEMaM HCTOPHH.

Bnaoemn:

— TPEJCTaBICHUSIMH 00 UCTOPUH KaK HayKe, €€ MEeCTe B CHCTEME I'YMAHHTAPHOTO 3HAHHMS,

— MPEJICTaBICHUSIMU 00 OCHOBHBIX dTalax B UCTOPHH YEIOBEYECTBA U UX XPOHOIIOTUH;

— KaTerOpHaJbHO-TTOHATHIHBIM allllapaToOM W3y9aeMOH JHCIUIIINHEL,

— HaBBIKAMH aHAJIN3a UCTOPHUECKUX UCTOYHHKOB.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Paszgen 1. Hcropusi B cHucTeMe COHHAJBbHO-TYMAHMTAPHBIX HayK. OCHOBBI
METOJ0JIOTHH HMCTOPHYeCKOil HayKH. OCO0CHHOCTH CTAHOBJICHHSI T'OCYAAapPCTBEHHOCTH B
Poccnu o cpaBHEHHIO € eBPONECHCKUMH PAHHECPEAHEBEKOBbIMH IOCY/1apCTBAMM.

1. 1. MecTro ucropuun B cucteMe HaykK. /I[peBHeiillee mpouuioe 4ejoBe4ecTBa W
nepsble nMBUIM3aNMU. [Ipeamer ucrtopuyeckoi Hayku. Ponbs Teopun B MO3HAHUM IPOLLIOTO.
CymHocTh, (OpMBI, (PYHKUIMU HUCTOPHYECKOrO 3HAHMA. [IOHATHE HCTOPUYECKOTO MCTOYHMKA,
KJacCU(pUKalusg HCTOPUUECKUX HCTOUYHUKOB. HMcropuss Poccum — HeoTbemsiemass YacTh
BCEMHUPHON UCTOPUH; 00I1Iee U 0COOEHHOE B HICTOPUUECKOM Pa3BUTHH.

Antponorene3. Heomutnueckas peBomtonus. ConuanbHblid  CTpoid. Paznoxxkenue
nepBoObITHOM 00mmHEL. [uBunuszanuu J{pesuero Bocroka. ['ocynapcrsa antuunoctu. Hapoas! u
JIpEBHENIINE rocyaapcTBa Ha Tepputopun Poccuu. DTHOreHes cnapsiH. Benukoe Ilepecenenue
HaponoB B [II-1V BB.

Tpamumuonasle  (GOpMBI  COIMANTBHOW  OpraHU3AIMKM  E€BPOMEHCKUX HApOJOB B
JIOTOCYIapCTBEHHBIA NEPUOA. BO3HMKHOBEHHE DPAHHECPEIHEBEKOBOM TIOCYIapCTBEHHOCTU B
EBpore.

OTHOKYJIBTYpHBIE M COLMAJIIBHO-TIOJIMTUYECKUE TIPOLIECCHl CTAaHOBJIEHUS POCCUMCKON
rocynapctBeHHocTH. Hawano poccuiickoil rocymapcrBeHHocTH. JlpeBHsAst Pych. Ilpunsarue
XPUCTUAHCTBA.

1.2. Cpennune Beka. MecTO CpeIHEBEKOBbSI BO BCEMHUPHO-UCTOPUUYECKOM IMPOIIECCE.
Pycckue 3emnu B XI1I-XIII BB. MoHrono-rarapckoe HamectBue Ha Pycs. Dkcnancus B 3anajgHble
U CEBEpO-3alaJHble PyCCKUE 3eMIIH. Belnkoe KHKeCTBO JIMTOBCKOE U Pycckoe rocynapcTso.

CknasplBaHME OCHOB HAIlMOHAIBHBIX TocyaapcTB B 3amagHoir EBpome. OOpasoBanue
Poccuiickoro rocygapcTsa, €ro HCTOPUYECKOE 3HAYEHHUE.

1.3. HoBoe Bpemsi. Y wucrokoB HoBoro BpemeHnn. OCOOEHHOCTH COCJIOBHO-
npeacTaBuTeNbHOM MoHapxuu B EBpome m Poccun. Hawamo XVII Beka — smoxa BceoOrero
espornelickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpPOHHOCTh KPU3UCHBIX CUTyallUHd B
pa3HbIX cTpaHax. «CmMyTHOE BpeMsi» B Poccun.

I'enesuc kanutanuszMa. Ero ¢Gopmbl U cocyliecTBOBaHUE C 3JIeMEHTaMu (heoranusma.
OcobeHHOCTH pa3nuYHBIX peruoHoB EBpombl. dopMupoBaHue MUPOBOrO phiHKA. [logbem
MaHy(paKkTypHOT0 Ipou3BoACTBa. POPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «Btopoe m3nmanue» kpenoctHudectBa — CobOopHOE
ynoxxenue 1649 r. u ropuauueckoe oopmieHne KpenoctHoro npasa. CeKymnsapu3anus pyccKou
KYJIbTYpBI.

Paszgea 2. Or HoBoro k HoBelimemy Bpemenn. Poccuiickass umnepusi B XVIII —
Hayajie XX B.

2.1. XVIII Bek — BeK MOJAepHM3allMd MU NpocBelleHUusA. MaeitHple u coluaibHO-
nonutuueckue uctoku [pocsemenrs. OCHOBHBIE YEPTHI TPOCBETUTENBCKOM UICOJIOTHU: YETOBEK
Y TOCY/IApCTBO, «ECTECTBEHHOE MPABO», 3THKA. M ies nmporpecca Kak rocoICTBYIOIIEE TEUEHNE B
0OIIECTBEHHON MBICITH.

Pedpopmer ITletpa I kak mepBas mombITKa MOJEPHHU3AIMHM CTPaHbI, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoii umnepur. OCHOBHBIE HAIIPaBICHUS «EBPOIEU3ALNN» CTPAHBI.

34



DBOJTIONHS COITMANBHOM CTPYKTYpBI obOmiecTBa. JlanpHelmee pacmmpenue rpanul] Poccuiickoi
umnepun. Poccust B smoxy mpocBeuieHHoro abcomotuszma. Poccust u Epoma B XVIII Beke.
N3MeHeHus: B MEXAYHAPOIHOM MOJ0KEHUHU PoCCUICKO MMITEpUH.

2.2. XIX croaerne. IIpombinuienHsiii mepeBopoT B EBpome u Poccun: obmee u
ocobenHoe. Baxkneiimme ycnoBus nepexoaa Poccun Kk MHIyCTpUaTbHOMY OOIIIECTBY — pelIeHUE
KPECTBSIHCKOTO BOIIPOCA 1 OIpaHUYEHHE caMOepKaBusl. [IMTeIbHOCTD, HEMTOCIIE0BATEIbHOCTD,
MUKJIMYHOCTH TIporiecca OypkyazHoro pedopmupoBanus. EBpomneiickas pesomronus 1848—1849
rr. Toru, 3HaueHne, ICTOPUUECKUE TTOCIEACTBHSL.

Ponws cyonexkTtuBHOrO (hakTtopa B mpeomosiennn oTctaBanus. Pedopmer XIX Beka, ux
3Hauenue. OOmiecTBeHHbIe nBkKeHus B XIX Beke.

2.3. Poccusi 1 Mup Ha py0Oexxke BeKOB: Kpu3uchl pa3BuTus. O0mue UTOTH POCCHICKOM
MoOJepHH3aLuu K Hadany XX Beka.

CootHolieHne noautudeckux cui B Poccun B Havanme XX Beka. Hapactanue kpusuca
camoznepkaBus. Ilepast poccuiickas peBomonusi. OOpa3zoBaHHME TONUTUYECKUX MApPTHIL.
l'ocynapctBenHas nyma Hadasia XX BeKa Kak MEPBBIM ONBIT POCCUUCKOTO MapjaMeHTapu3Ma.
CronpimuHcKkas arpapHas pedopma. Ilepas mupoBas BoifHa M ydacthe B Held Poccum.
®eBpasnibekast peBostonus 19171, 1 KOpeHHbIE U3BMEHEHHUS B MTOJIUTUYECKOM )KU3HU CTPaHBbI.

Pa3nen 3. BcemupHo-ucropuyeckuii mpouecc 1 XX Bek. OT COBETCKOro rocyaapcraa
K coBpeMeHHOil Poccuu. OCHOBHBIE TeHJEHIIMM MHPOBOIO Pa3BUTHS HA COBPEMEHHOM
JTamne.

3. 1. Havayso HoBeiimiero BpemeHu. GopMupoBaHue U CYHIHOCTH COBETCKOT'O CTpOS.
Mapkcu3M Kak HJICOJOTHYECKasi OCHOBAa PEBOJIOIMOHHBIX IMPeoOpa3oBaHUN M pPOCCUICKHUE
peanuu. IloaroroBka m mobema OKTAOpHCKOro BoOpy)KeHHOro Bocctanusi B Ilerporpaze. 11
Bcepoccuiickuii cbe3n COBETOB M €ro peuieHus. DKOHOMHUYECKAas M COLUabHas MOJUTUKA
OOJIBIIEBUKOB.

Hroru nepsoii MUpOBOM BOMHBI. Bepcanbckas cucTeMa MEXAyHApOIHbIX OTHOLICHUM.

I'paxxnanckas BoiiHa u wuHOCcTpaHHas wuHTepBeHIMsA. Cyapba wu 3Hadenne HDOIla.
YTBepkaeHNEe OAHOMAPTUITHON monuTuyeckoil cuctembl. ObpaszoBanue CCCP. Ilonutuueckas
6oprOa B maptuu u rocynapctse. CCCP B roasl nmepBoIx nsaTuieTok (koner 20-x rr. — 30-e rT.).

MupoBoii 3koHOMHYecKMil kpu3uc 1929-1933  rr. u BapuaHThl BBIXOJA M3 HETO.
Totanutapusm B EBpome. @opmupoBaHue pexuma JU4HOW Biactu CTaivHa WM KOMaHIHO-
aJMMHHMCTPATUBHON cucTeMsl ynpasieHus rocyaapctsom. Koncrurynus CCCP 1936 r. Buemnsis
nonutuka CCCP B 20-30-¢ rr. [JedarenbHocts KoMuHTEpHA.

3.2. Bropast MupoBas BoiiHa. Betukasa OredecTBeHHas1 BoiiHa: «be3 cpoka 1aBHOCTHY.
MockBa 1 MockoBckas o0iacts B roasl Bemnkoit OreuecTBeHHONH BOWHBL. OCHOBHBIE JTAIlBI
Benukoit OteuecTBeHHON BOMHBL. KOpeHHO 1epenoM B X0€ BOMHBI.

CoBerckuii ThIT B ToAbl BOWHBL boprba B ThuTy Bpara. I[lapTu3aHckoe IBH)XCHHE.
Yenoseueckue U MaTepUAIIbHBIE IIOTEPU B X0 BOMHBI.

Pemarommii Bkiman Coerckoro Coro3a B pasrpoM dammusma. HiopaOeprekuit mporecc Haj
HAIMCTCKUMH BOSHHBIMH IPECTYIMHUKAaMU. Xa0apOBCKHii Mporecc.

3.3. CCCP u mup c nocjeBoeHHOro nepuoaa a0 1991 r. IsMeHeHue COOTHOIIEHUS CHIT
B MHpE II0CJI€ BTOPOM MHUpPOBOM BOMHBI. Haudano «xosomgHou BOWHBDY. «/lokTpuHa TpymdHa» u
«Ilman Mapmamnay. @opMupoBanue OUIMOISIPHOTO MUpa. B3anMOOTHOIIEHHsS] CO CTpaHAMU
«HaponHo# nemokpatum». Co3manue CoBeTa KOHOMUYECKOW B3ammoromomniu. KoHduukr ¢
Orocnasueit. Opranmzamnuss  CeBepoarinantudeckoro moropopa (HATO). Co3nanue
Opranuzanun Bapmasckoro norosopa. Boitna B Kopee. TpynHOCTH NOCIEBOEHHOTO pa3BUTHS
CCCP. VYxecroueHHWE NOJUTHYECKOTO pEXKHMa W HUACOJOTMYECKOro KOHTposis. [lombITku
O0OHOBIICHHS «TOCYIapCTBEeHHOTO cornanuzMay. XX cbe3a KIICC u ocyxnenue KyapTa IHYHOCTH
Cranuna. «OTTenensy B TyXOBHOH cdepe.

OxoHoMuueckue pedopMbl cepeauHbl 60-x ToIOB, MPUYUHBI HMX HE3aBEPIICHHOCTH.
«l"ocynapctBo OnarogeHctBusi». IV u V Pecny6nuka Bo ®pannuu. O6pazoBanue u Pa3sutue
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OPI'. «OxoHoMuueckoe uyno» SAnonuun. Pacnan xonoHuanbHOM cucTeMbl. HeokoHcepBaTu3m
BenukoOpuranuu. Peitronomuka B CIIA.

Hapacranue kxpu3uCHBIX SIBIICHUN B COBETCKOM oOrmiecTBe B 70-¢ — cepenune 80-X TozoB.
Hosas Koncrutynusa CCCP. Konuenuus «pasutoro counanuzma». Baemnsas nonmuruka CCCP
B KoHIIe 60-x Havasie 80-X IT.: OT pa3psAIKi K 00OCTPEHHUIO MEXIYHAPOTHOW 0OCTAaHOBKH.

«Ilepectpoiika»: CyLIHOCTb, LI€TH, 331a4H, OCHOBHBIE 3Tanbl, pe3ynbrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TEHICHIIUM MHPOBOI0 Pa3BUTHA HA COBPpeMeHHOM 3Tane. CTaHOBJIeHHe
HOBO# poccuiickoii rocynapcrBenHoctu (¢ 1991- mo Hacrosimiee Bpemsi). JlnbepanbHas
KOHIICTIIIUSI POCCUHUCKUX peopM: Mepexo]l K PhIHKY, (HOPMUPOBAHHE I'PaXXIaHCKOTO 00I1ecTBa U
npaBoBoro rocynapcta. «lllokoBas Tepanus» sKoHOMHUECKHX pedopM B Haudaie 90-x romos.
Koncturynus Poccutickoit ®enepanuu 1993r. MexunauuonanbHble oTHOLEHUs. [lonmutnyueckue
napTuu U OOIIeCTBEHHble IBIKeHUS Poccun Ha coBpemeHHOM »JTame. Poccust Ha mytu
MoaepHu3auuu. Poccust B cucteMe MUPOBOM SKOHOMHMKHA U MEXAYHAPOJHBIX CBsI3eil. MupoBoit
skoHomuyeckui kpusuc 2008—2011 rr. HoBble reonoMTUYECKOE peaiii B MUPE U UX BIUSIHUE
Ha BHEUIHIOIO MOMMTHKY Poccuiickoit @enepanuu. ['modanbHbIe TpoOIeMbl COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHUILINHBI.

O0BbeM THCHHMIIIHHBI
Bun yueOHo# padoThI Axan. | Acip.
3E
q, q,

O01mas TPy10eMKOCTh TUCHHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
Jlexun 0,9 32 24
[Ipaktrueckue 3austus (113) 0,4 16 12
CamocrosiTesbHasi padoTa 1,7 60 45
KoHnrtakTHas camoctosTenbHas pabora 17 - -
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHIUIIIMHBI ' 60 45
Bua konTpoJis:
IK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOUYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K SK3aMeHYy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIsi: IK3aMeH

AHHOTan U padoyeil NPOrpaMMbl JUCHHUILIMHBI
«IIpaBoBeneHue»
1. Iesn AMCOMIIMHBI — OBJIAJICHIE OCHOBAMH MPABOBBIX 3HAHUI; (JOPMUPOBAHUE OCHOB
MIPABOBOM KYJIbTYpbI U IPABOMEPHOTO MOBEACHUSI IPAXKIAHIHA CTPAHBI.
2. B pe3yabTaTe M3y4eHUs IMCUMILIUHBI 00y4AIOIIMIACH 10JI2KEeH:
Ob6nagarh caeayOUMMI KOMIIETEHIUSIMU U UHAUKATOPAMU UX JTOCTHIKEHUS:
VK-11.1; VK-11.2; YK-11.3; OIIK-3.3; OIIK-3.9; OIIK-3.10; OIIK-3.13
3nams:

— OCHOBBI POCCHUMCKOW MpPaBOBOM CHUCTEMBI U POCCHIICKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHu3aly U GYHKIIMOHUPOBAHUS CyJ€OHBIX U MHBIX MMPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENIbHBIX OPraHoOB;

— TPaBOBBIE W HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodecCHOHATBHOM
ACATCIIbHOCTH,

— TIPaBOBbIE HOPMBI, PETYIHPYIOIINE OTHOIICHHUE YeJIOBEKa K 4eJIOBEKY, OOILIECTBY,
OKpY>Kalolleu cpene;
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npaBa ¥ 00s13aHHOCTH I'PAXKIAHUHA;
— OCHOBBI TPYJIOBOT'O 3aKOHOJIATEIILCTBA;
OCHOBBI XO35MICTBEHHOTO ITpaBa;
— OCHOBHBIC HAIIPABJICHUs AHTUKOPPYILMOHHON JeATEIbHOCTU B PD
Ymems:

— HCIOJI30BaTh JTUYECKUE M IIPABOBBIC HOPMBI, PETYJIHMPYIOLIME OTHOLICHHE
YeJIOBEKa K YEJIOBEKY, OOILECTBY, OKPY)KAIOILIEH Cpeze, MCIOIb30BaTh MpaBa U CBOOOIBI
YeJI0BEeKA U TpaKAaHNHA NP pa3pabOTKe COLMAIBHBIX IPOEKTOB;

— HUCIOJB30BaTh W  COCTABIATH HOPMATHUBHBIE M  IIPABOBBIC  JOKYMEHTHI,
OTHOcALIMECS K MPO(ecCHOHANBHON AATENbHOCTH, IPEIITPUHUMATE HEOOXOIUMBIE MEPHI K
BOCCTAHOBJICHUIO HaPYILICHHBIX IPAB;

— peaJn30BBIBATH IPaBa U CBOOO/IbI YEIOBEKA U I'pakJaHUHA B Pa3IMUHBIX cepax

KU3HEJCATCIIBHOCTH.

Braoemp:
— HaBBIKAMH MPUMEHEHUS 3aKOHOIaTEIbCTBA IPU PELUICHUU MPAKTUYECKHUX 3a/1ay.

3. Kparkoe cogepskaHue JUCHUIINHBI

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpUHU TOCYIApPCTBA

1.2 OcHOBBI TEOpHUU TTpaBa

Pa3zoen 2. Ompacnu nybruunozo npasa

2.1 OcCHOBBI KOHCTUTYIIMOHHOI'O MpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YTOJIOBHOI'O MpaBa

2.4 Koppymnuus Kak COUMAIBHOE U IPABOBOE SIBIICHHE B COBPEMEHHOM 00II1eCTBE

2.5 OCHOBBI PKOJIOTMYECKOTO MpaBa

2.6 HopmaTuBHOE MpaBOBOE perylupoBaHHe 3amuThl nHpopmammu. [IpaBoBble OCHOBBI
3allIUThl TOCYAApPCTBEHHOM TailHbI

Paszoen 3. Ompaciu uacmnozo npasa

3.1. 'paxxgaHcKoe MpaBO: OCHOBHBIE TIOJIOKEHUS 00IIeH YacTH.

3.2. ABTOpckO€ M TAaTeHTHOE MpaBO MW  I[paBoBas  3alllUTa  PE3yJbTaTOB
MHTEIJIEKTyaJIbHOM.

3.3. OCHOBBI X031CTBEHHOTO (IIPEANIPUHUMATEIBCKOT0) IIpaBa.

3.4. OCHOBBI CEMEWHOT0 TIpaBa

3.5. OcHOBBI TPYOBOIO IIpaBa

Paszoen 4. Ocobennocmu npasoeozo pe2yrupogariis npogeccuoHaibHOU 0esimeIbHOCU 8
OMOENbHBIX OMPACTAX XUMULECKOU NPOMBIUTEHHOCTIU

4.1 OcHOBBl  HaIMOHAJIBHOW  OE30MACHOCTH, TOCYJAAPCTBEHHOM  IOJUTHKA U
3aKOHOJATEIHLCTBO B 00JIACTH O0ECTICUeHUS SACPHON U palualliOHHON 0€301IaCHOCTH.

4.2 OcoOCHHOCTH TIPAaBOBOTO pETryJUpPOBaHUS TpyAa pPaOOTHUKOB XHMHUYECKOU
MPOMBIIUIEHHOCTH.

4.3 HopmaTtuBHO-TipaBoBasi 0a3a peryaupoBaHUs XHUMHYECKOM M HeDTEXUMHUUYECKOU
otpaciu B Poccun.

4. O0beM y4eOHOM QU CHUIIIUHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii padoTnbl Axax, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,9 32 24
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Jlexun 0,44 16 12

[TpakTuueckue 3anstus (I113) 0,44 16 12

CamocrosiTesbHast padoTa 2,1 76 57

KoHnrtakTHas camoctosTenbHas pabora Py 0,2 0,15

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHBI ' 75,8 | 56,85

Bun konrpoJs: 3auer
AHHOTALIUA

padoueii mporpaMMbl JUCHUILIMHBI «DUI0cOPUD)

1. Heab aucuuniaunbl «dunocodpusi» — cPOpMUPOBATH Y CTYACHTOB KOMILIEKCHOE
NpeCTaBICHHEe O polu U Mecrte (umocodhun B CUCTEME TYMaHUTAPHBIX, COIMAIBHBIX U
€CTECTBEHHBIX HayK, IO3HAKOMHUTh UX C OCHOBaMHU (UIOCO(PCKOro 3HaHUS, HEOOXOAUMBIMU IJIst
pEIIeHUS TEOPETUIECCKUX U MPAKTHUECKUX 3a/1a4.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUIACA T0JIKEH:

OO6nanarh ClIeqyIOIMMMU KOMIIETCHIIMSMU 1 MHAUKATOpaMu ux noctmkenus: YK-5.4, YK-
5.5, YK-5.8, YK-5.9, VK-5.14.

3HATh: OCHOBHOE COJEpXaHUe TJaBHBIX (UIOCOMCKUX IIKOI U HampaBiIeHU,
MPECTaBUTENICH 3TUX IIKOJ, CBSI3b M pa3inyue uX (UIOCOPCKUX HUACH, CBSI3b HCTOPHKO-
bunocopcKkUx KOHIIEHIMN ¢ COBPEMEHHBIMHU MPOOJIeMaMH WHIWBHIYATbHOW U OOIIECTBEHHON
KU3HU;

yMeTb: TIOHMMaTh W  aHaJIM3UPOBAaTh  MHUPOBO33PEHUECKHE, COLMAIBHBIE U
WHWBUIYaJIbHBIE TPOOIEMBI COBPEMEHHOU KM3HH; TPAMOTHO BECTH JIMCKYCCHIO, aHATTH3UPOBAThH
OCOOCHHOCTH MEXKKYJIBTYPHOTO B3aWMOJEUCTBUSA, OOYCJIOBIIEHHBIE PA3JIMYUEM OSTUYECKUX,
PENUTHUO3HBIX U IICHHOCTHBIX CHCTEM, ONMHpAasCh Ha HapaOOTaHHBIA B UCTOPUHU (uIocoPpuu
MaTepuay, MPUMEHATh IMOJydeHHbIe (GUIOCOPCKUE 3HAHUS K PEHICHUI0 MpodhecCHOHATbHBIX
3a/ay;

BJIAJIeTh: MPEACTaBICHUSIMU 0 (HUI0cOPUN KaK HAyKe M CUCTEME IIEeHHOCTEH, ee MecTe B
CHUCTEME TYMaHUTApHOTO 3HAHHS; OCHOBaMH (UIOCOPCKOTO MBIIIJICHUS; KaTeropruaTbHBIM
anmapaToM M3y4aeMol TUCIUIUIUHBI, GUIOCOPCKUMU METOAAMU aHAJIM3a Pa3InYHBIX MPOOIeM,
HaBbIKAMU (PMIOCO(PCKON KyIbTYphl s BBIPAOOTKH CHCTEMHOTO, IEIOCTHOTO B3TJsAa Ha
NENCTBUTENHBHOCTh U MECTO XUMHUH U XMMHUYECKON TEXHOJIOTHUH B IIEJIOCTHON KapTHHE MHUpA.

3. Kpartkoe coaep:xanue JTUCUMIIIMHBI

Brenenue. ®uocodus, ee MpoUCX0XKISHUE U POJTb B 0OIIECTBE.

Pa3nes 1. OcHoBHBIC (uI0CO(PCKHE IKOJIBI.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilmaron,
ApucroTrenb, TMHUCTUYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMbl CPEAHEBEKOBOM
bunocopun u smoxu Bozpoxnenus. dwnocobus Hosoro Bpemenm (XVII — XVIII BB.)
Uneonorus Ilpoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas ¢unocopus XIX —
XX BB. OCHOBBI MapKcUCTCKOM (prstocoduu. OCHOBHBIE HAMPaBIICHUsI COBPEeMEHHOM (hrtocoduu.

Paznen 2. ®unocodckue KOHUENUUU ObITHS U IO3HAHUS.

[Ipobnema ObiTHs B uctopuu ¢uiocobun. I[loHATHS MaTepUaTbHOTO M HJICATBHOTO.
OcHoBHBIE (unocockre HampaBICHUSA: MaTepHanu3M W uaeanu3M. [IpuHIMD TI006aMBEHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTUHE MHUpA.

Konnenmum mpocTpaHcTBa 1 BpeMeHH B HCTOpHH (pritocohru U HAYKH.

[Ipoucxoxaenue co3nanus. Poib Tpyaa B MpoUCX0kAeHUH co3HaHus. Mneanuctuyeckue
U MaTepUAIMCTHYECKUEe KoHUenumuu co3Hanus. Cosznanume u  Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HaHKE U CAMOCO3HAHHUE.
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Konuenmuu rHoceonoruu B HCTOpUM (uimocopuu: CceHCyalnu3M, paluoOHAIU3M,
CKENTHIM3M, arHOCTUIIM3M, KOHIICTIIUS BPOXKICHHBIX UAEH, anpuopu3M. JluanekTuka no3HaHus:
YYBCTBEHHOE U paruoHagbHoe. OCHOBHBIE TEOPUH UCTHUHBI.

Paznen 3. [Ipobembl yesioBeka B pustocodun.

Yenosek kak npeameT ¢pustocockoro ananmsa B uctopuu punocoduu. [Ipoucxoxaenne
YeJIOBEeKa: NPUPOJHBIE U COIMAIbHBIE YCIOBUS AHTPONOCOLMOreHe3a. buonorumyeckoe u
colMagbHOE B yenoBeke. HAMBUA, MHAUBUIYaTbHOCTD, TUYHOCTbD.

CMBICT KM3HU W TIpEHA3HAuYeHUE 4enoBeka. JKu3Hb, cMepTh, Oeccmeprre. JIBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llemm wm mnennoctu. CBoOoga BOMM U
OTBETCTBEHHOCTb JUYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, 3CTETUUECKUE LICHHOCTH.

Paznen 4. ®usiocodus ucTopum U 001IECTBA

YeoBEK B CHCTEME COLIMAIBHEIX CBA3€H. JINUHOCTH M Macchl, CBOOOAA M HEOOXOINMOCTb.
Owminocodust uctopuu: (GopmMalMoOHHAs U UUBWIM3ALNMOHHAS KOHIENIMU HCTOPHUYECKOTO
paszButus. [IporpeccucTckue W MHUKIMYECKHE MOJETH pPa3BUTHS. [ J00anbHBIE TPOOIIEMBI
coBpeMeHHOCTH. KOHIenIus yCTOWYMBOTO pa3BUTHSI U CLIEHApUU OYIyIIETO.

O6miecTBo U ero cTpykrypa. ConnanbHas, MOTUTHYECKast M JyXOBHast cpepbl oO1iecTBa.
Konnenmuu rocynapctsa B uctopuu Gpuiaocodckoit MpICau. ['pak1aHCKOe OOIIECTBO U MPABOBOE
roCyJapCTBO.

Paznen 5. dusiocodekue npodieMbl XMMUM U XMMUYECKON TEXHOJIOT UM

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HayYHOTO 3HAHUS, €0 METOAbl U (OPMBEI.
HayuHble peBOMIOLIMM M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOWIEHUS HAayKd U TexXHUKU. ColMaabHblEe MOCIEACTBHS Hay4dyHO-
TEXHUYECKOT'0 Mporpecca. ITHYECKUE U IKOJIOTHYECKUE UMIIEPATUBBI PAa3BUTHS HAYKU U TEXHUKHU.

MecTo XMMHUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHasi mpobyieMa XUMUU KaK HayKu U
npousBojcTBa. llenn w 3amaum  xumMudeckod  TexHojoruu. Crhenmuduka  XUMHKO-
TEXHOJIOTMYECKOT0 3HaHUA: (PyHIaMEeHTaIbHOE U MPUKIIATHOE, SMIIUPHIECKOE U TEOPETUUYECKOE.

4. O0beM yueOHOM JUCUUIJIMHBI

Bunel yue6HOM paboThI 3E Akan. u. Actp. u.
Oomas TPYA0EMKOCTh JTUCIUTIINHBI 1o 4 144 108
Y4eOHOMY IJIAHY
Konrakthas pa6ora (KP): 1,78 48 36
Jlexmum (JIek) 0,89 32 24
[Ipaktuueckue 3austus (113) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CamocCTOSTETbHOE N3YUEHHE PA3/ICIIOB JUCIHUILIMHBI 1,22 60 45
Bua konrpoJs: IK3aMeH
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMexxXyTO4YHast aTTeCTaIHs 1 0,4 0,3
[ToaroroBka Kk sK3aMeHy 35,6 26,7

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBBI IKOHOMHKH U YIIPABJIeHHS POU3BOACTBOM»

1 Heab AMCHUNJIMHBI — TIOJyYE€HHWE CHUCTEMbl 3HAaHUM 00 HSKOHOMHYECKHX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHUS  MPOMBIIIICHHOTO  TMPOHW3BOJACTBA B CHCTEME
HAI[MOHAJIbHOW 3KOHOMHUKH, (OPMUPOBAHHE SKOHOMHYECKOI'O MBIIUIEHHUS U HCIOJIb30BaHUE
[IOJIyYCHHBIX 3HAHUM B IPAKTUYECKOMN JCATEIBHOCTH.

2 B pe3yabTaTe H3yuyeHHUs JTUCUMILIMHBI 00y4aIOIIHUIACH 10JI7KEH:
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Obaaoams cliefyOmUMU KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS:

VK-10.1; YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OlIK-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

3namu:

- OCHOBBI IKOHOMUYECKOU KYJIbTYPHI, B TOM 4Kclie GMHAHCOBON I'PaMOTHOCTH;
- OCHOBBI POCCHICKON MPABOBOM CUCTEMBI U POCCUMCKOTO 3aKOHOIATENIbCTBA, IPABOBBIE U

HPaBCTBEHHO-ITHUYECKHE HOPMBI B chepe nmpodeccuoHaIbHON AeSITENbHOCTH;

- MPAaBOBBIC HOPMBI, PETYJIHPYIOIINE OTHOIICHHUE YeIIOBEKa K YEIIOBEKY, OOIIECTRY,

OKpY>Kalolleu cpere;

- OCHOBHBIE KaT€TOPUH U 3aKOHBI 3KOHOMHUKHU;

- OCHOBBI 9KOHOMHYECKOM E€ATEIbHOCTU NPEANPUATHS, €TO CTPYKTYPY U OTPACIEBYIO
cnenuduKy; KiaccuGuKauo IpeInpusITHA MO IPAaBOBOMY CTaTyCY;

- cofiepKaHME ITANOB pa3pabOTKU ONEPAaTUBHBIX IJIAHOB paOOThI EPBUUYHBIX

MIPOU3BOJICTBEHHBIX MOPA3ACICHUM.

Ymems:

- HCTIOJIB30BATh 3HAHMSI OCHOB SKOHOMHUKH TPU MPUHITUHA 00OCHOBAHHBIX PEIICHUN B

Pa3IMYHBIX 00JIACTIX AESTENbHOCTH;

- UCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMUKH TPHU PEIICHUH MPOU3BOJICTBEHHBIX 33/1a4;
- OCHOBAMH XO3SIMICTBEHHOTO M KOJIOTMYECKOTO IIPABa;
- IPOBOAUTH TEXHUKO-3KOHOMUYECKHUI aHAJIN3 MH)XCHEPHBIX PELICHUH.

Braoemy:

- HaBbIKaMH BbIOOpA SKOHOMUYECKH 0OOCHOBAHHBIX PELICHUN B Pa3IMUHBIX 00JIaCTAX

KU3ZHENIECATEIIbHOCTH;

- METO/IaMHU Pa3pabOTKU MPOU3BOACTBEHHBIX MPOTPAMM U TUTAHOBBIX 3aJaHUH TS

MIEPBUYHBIX TPOU3BOJCTBEHHBIX IMOPAa3ACICHUI;

- HaBBIKAMHU BBIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUN C YIE€TOM UMEIOIINXCS

OTpaHUYCHUH.

3 KpaTkoe coaep:kanne TUCHUNIHHBI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMHU KU

Tema 1: DxoHOMUYECKHE TOTPEOHOCTH, O1ara U pecypchl. JKOHOMUYECKUE CUCTEMBI U UX
cymHocTh. OOIIeCTBEHHOE MPOU3BOJCTBO M 3KOHOMHYECKHE OTHouIeHHs. [Ipon3BoacTBEeHHBIE
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKHIA BBIOOP. KprBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3aKoH yOBIBaIOIIEH MpeIeIbHOM MOJIE3HOCTH. THITBI U MOJIEITH DKOHOMHUYECKUX CUCTEM. DJIEMEHT
IKOHOMUYECKOU cucTembl. TpaaunmonHas 3koHoMHu4Yeckast cuctemMa. CoOCTBEHHOCTh: (OPMBI U
MyTH UX PeoOpa3oBaHUs.

Tewma 2: PpIHOUHBIN MeXaHU3M cripoca U npennoxenus. CoBepiieHHas: 1 HECOBEPILIEHHAs
KOHKypeHIIUU. ToBapHBIM (PHIHOYHBIA) THIT OOIIECTBEHHOrO Mpou3BojcTBa. CyIIHOCTH U
YCIJIOBHSI BO3HUKHOBEHHUSI pblHKA. BUIbI phIHKOB U UX cTpyKkTypa. OyHkiuu peika. ToBap u ero
cBoiicTBa. Cripoc u npeayokeHrue Ha peiHKe. [[oHsATHE «3MacCTUYHOCTE». DJIACTUYHOCTh CIIpoca 1
NpeAJIoKeHUs, TodeuHass u aAyroBas. CoBeplIeHHass M HECOBEPIICHHAs KOHKYPEHIIHH.
Monononus. Makcumu3zanusi npuObUTd MOHONOIUCTOM. OIUTOnoHs.

Tewma 3: [loHdATHe HAIIMOHAJILHOM HAKOHOMHUKHM, OCHOBHBIE MAaKPOIKOHOMHUYECKHUE
noka3arenu. [IoHSITHsI COBOKYITHOTO CIIpOca U COBOKYITHOTO MPEIIOKEHUS, PaKTOPBHI, BIAUSIOIINE
Ha ux m3MeHeHus. [loTpebienus u coepeskeHrs. DKOHOMUYECKHI Kpyrooboport. [IpousBoacTso,
obmeH u pacrnipeaenenue. [lorpebnenue, coepexeHne, MTHBECTUIIMH TOBAPOB U YCIIYT.

Tema 4: @unancoBass cucteMa U (UHAHCOBAs MOJUTUKA oOmiecTBa. ['ocynapcTBEHHBIH
OIOKET M rocyAapCTBEHHbIN nonr. Hamoru u Hajorosast cucrema.

Pa3nen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJIEHUS] IPOU3BOICTBOM

Tema 5: Ilpennpusatue Kak CyOBEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMPOSBICHUS HAa Npeanpustud. Poib  choenuaimcra XUMHUYECKOU
NpOMBINUIEHHOCTH. [Ipennpusitue B cucTeMe pPBIHOYHOW 3KOHOMHUKH. lIpennmpusarne — kak
CyOBeKT ©  OOBEKT MPEANPUHUMATEIHLCKONH  JIeATENhHOCTH. 3aKOHOAAaTenbHas  0asa
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NPEANPUHUMATENIBCKON  AesITeNlbHOCTH. HOpMaTHBHO-IIPABOBBIE AKThI, PErVIAMEHTHPYIOLINE
NeSTeNbHOCTh mpennpustus. OpraHu3aloOHHO-TIPaBOBBIE (OPMBI  MPEANMPUHUMATEIHCKON
NEeSTENIbBHOCTH U KPUTEPUH UX BbIOOpa. POpMbl COOCTBEHHOCTU. BHEIIHSASI M BHYTpEeHHsISI cpenia
NpEeANPUITHS.

Tema 6: MatepuanbHO-TeXHHUECKass 0aza mpou3BoAcTBa. ChIpbeBass W TOIUIMBHO-
JHepreTuueckass 0aza XMMHUYECKMX TpPOU3BOACTB. IIpoM3BOACTBEHHAass mporpamMmma u
IIPOM3BOJICTBEHHAs] MOIIHOCTD MpeAnpuatus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIHH.
OKkoHOMHYecKoe  OOOCHOBaHME BBIOOpPa ChIpb M TOIUIMBA.  PecypcocOepexeHue.
AJbTepHAaTUBHBIE UCTOUYHHUK CBIPbs U S3HEepruu. OpraHu3anus CKIaJcKoro X0o3sicTaa.

Tema 7: MarepuaabHO-TEXHUUYECKHE pecypcesl HNPEAIPUATHS. OcHoBHbIE
MIPOU3BOJCTBEHHBIE (POHIBI XUMUUYECKUX MPEANPUATUI: TOHATHE, KIacCu(UKaIMs U CTPYKTYpa.
[lonsiTie M cTpyKTypa OCHOBHBIX cpeAcTB. OLiEHKa OCHOBHBIX CpEACTB. MeTOoIbl OLEHKU
OCHOBHBIX (oHI0B. [loKa3aTenu ucrnonb30BaHUsI OCHOBHBIX MTPOU3BOJICTBEHHBIX (hoHm0B. M3HOC
U amopTu3auus OCHOBHBIX (oHI0B. OueHka 3(QEKTUBHOCTH HCIOJIB30BaHUS OCHOBHBIX
MIPOU3BOJCTBEHHBIX (DOHAOB. Bocmnpons3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpEnCTBa
OPEINPUATHS: MOHATHE, COCTaB U CTPYKTYypa. McTounuku ¢popmMupoBaHus 0OOPOTHBIX CPEICTB.
O6opaunBaeMoCTh 00OPOTHBIX CPEACTB. MaTepualibHbIE 3arackl Ha npeanpusatuu. OnpeneneHue
noTpeOHOCTH B 0OOPOTHBIX CPEACTBAX.

Tema 8: TpyaoBsie pecypcol npeanpusatus. [lepcoHan nmpeanpusitus U €ro CTpPyKTypa.
OcCHOBBI OpraHu3anuy Tpyaa Ha mpeanpusTuu. DPPeKTUBHOCTh UCTOIB30BaHUS TIEPCOHANA U
pabouero BpemeHu. [Ipom3BoaUTENLHOCTh Tpyda W oruiata Tpyaa. OpraHuzaius 3apaOboTHOM
1atel Ha npeanpusTii. CocTaB U CTPYKTypa MPOMBILIUIEHHO-IIPOU3BOACTBEHHOTO NIEPCOHAIIA.
[Ipon3BOAUTENBHOCTD TPya: MOHATHE, IOKA3aTEeNN U METOAbl u3MepeHus. HauBuayanbHas u
OOIIeCTBEHHAs:  MPOM3BOJAUTEIBHOCTh  Tpynda. PesepBl M (akTOpsl  IMOBBIIICHUS
IIPOU3BOAUTENBHOCTH Tpyaa. DOPMBI, CHCTEMBI U pa3Mep OILIATHI TPyAa Ha NPEAPUATUN.

Pa3nes 3. TexHNKO-9KOHOMHYECKHIT aHAJIN3 HHAKEHEPHBIX peLIeHn i

Tema 9: JIoxozbl ¥ pacxojbl Ha MPOU3BOJCTBO, U PEATU3ALNIO MPOAYKIIUHU TPEATPUATHS.
W3nepxku TpOM3BOACTBA MTPOAYKIHMH (Ce0ECTOMMOCTH), MPHOBUIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. IloHATHe 3aTpaTbl Ha TNPOM3BOACTBO M pealM3alfio  MPOAYKLIHU
(cebecronmocTs). Bubl 1 3HaueHe Kinaccuukaimu 3arpar. CTpykTypa 3aTpaT Ha IPOU3BOJCTBO
U peanu3aluio NPOAYKIUU. TEeXHHUKO-DKOHOMHUYECKHMH aHAJIN3 WHKEHEPHBIX PELICHHI.
OcobeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOACTBO M PEATHM3ALMIO MPOIYKIMH B KOMILJIEKCHBIX
npou3BoACcTBaX. OCHOBHBIE NMYTHM CHMKEHMS 3aTpaT Ha IMPOU3BOACTBO MHpoaykKuuu. Jloxomsl
npennpusTus. [lonsTre mpuOBLTN U 10X0a MPEANPHUITHS, METOJIBI MX pacdeTa. PeHTabenpbHOCTS,
ee BUbI U MeTO/bI pacyeTa. [IyTu nmoBeleHNs NTpUOBLIN U peHTa0EIbHOCTH Ha MPEATNPUATHSX.

Tema 10: LlenooOpa3zoBanue U IeHOBasl MOJUTHKA. LleHa Ha MPOAYKUMIO W TPUHIUIIBI
nenooOpazoBanus. Buael ieH. CTpyKkTypa eHbl, cuCcTeMa 11eH. B3auMOCBsI3U 11eH U U3JIepPKEK.
LlenoBas nonutuka. Pa3paboTka 11eHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KPEIUTHBIE OTHOIIICHUS NPEaNPUATHIA u cucrema
Hanoroobnoxxenusi. [loHsiTHE, COCTaB W CTPyKTypa (HUHAHCOB mNpeAnpusTus. [IpuHIUIBI
Hanoroo0oxxeHusi. Hanoru u miarexu, yCTaHOBJIEHHbBIE 3aKOHOJATEIbCTBOM: BHbI, CTaBKH,
00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIIIaThl HAJIOTa B OIOJIKET.

4 O0beM yueOHOH THCHUILINHBI

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

O6masi Tpy10eMKOCTh JUCHHUILJIHHBI 3 108 81
KonTakTHasi padoTa — ayAUTOPHbIE 3aAHATHA: 0,89 32 24
Jlexknuu 0,44 16 12
[Tpaktrueckue 3ausatus (113) 0,44 16 12
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JlaGopatopusbie padotsl (JIP) - - -
CamocrosiTeJibHasi padoTa 2,10 76 57

KonTakTHas camocTosiTenbHas paboTa 2170 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICJIOB IUCIUTIIINHBI ’ 75,6 56,7
Bua MTOroBOro KOHTpOJIA: 3adeT ¢ OHEHKOI

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«ConuanbHO-NICUX0JI0rHYecKHe OCHOBbI PA3BUTHS TUYHOCTID)

1. Heas aucuuniaunsl — GopMUpOBaHHE COIMAIBHO OTBETCTBEHHOM JIMYHOCTH, CIIOCOOHOM K
CaMOOpraHU3allui ¥ Pa3BUTHUIO, YMEIOIIEH BBHICTPAUBaTh U PEaIn30BbIBATh CBOO )KU3HEHHYIO
CTpaTeruio, CHOCOOHOW YNPaBIsATh CBOMM BpPEMEHEM B HOBBIX COLMAIBHBIX pEaHsIX, B
YCIOBHUSAX  HENPEPHIBHOIO  00pa3oBaHWsA,  yMEIOLIEH  OCYWIECTBIATh  COLMAIBHOE
B3aMMOJIEICTBUE U PEAIN30BBIBATH CBOIO POJIb B KOMaHJIE.

2. B pesyabTaTe u3yuyeHUs AUCHHUILIUHBI 00y4YAIOIIHUIACH 10 IKEH

OO6nanaTh ciaenyOmUMH KOMIETCHIMSAMHI U UHAWKATOPAMH UX JOCTHXKECHUS:
VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; YK-5.10; VK-6.1; VK-6.2; VK-6.3;
VK-6.4;, VK-6.5; VK-6.6;, VK-9.1; VK-9.2; VK-9.3
3namo:

— CYIIHOCTh NMPOOJIEM OpPTaHU3alluU U CAMOOPTaHU3ALMHU JTMYHOCTH, €€ MOBEACHUS B
IpyIIe B yCIOBUSIX COBPEMEHHOI0 O0IIECTBA U HENIPEPBIBHOIO 00OPAa30BaHNUS;

— METOJbl CaMOOpPraHM3allMM U Pa3BUTHUS JMYHOCTH, BBICTPAUBAHUS M peallu3alluu
TPAeKTOPUU CAMOPA3BUTHSA, BBHIPAOOTKH IIEJICNIONIATaHUS M MOTHUBAIMOHHBIX YCTAHOBOK,
pa3BUTUS KOMMYHHKATHUBHBIX CIIOCOOHOCTEH U NOBEJEHMS B IPYIIIIE;

— oOUIyl0 KOHICMIMIO TEXHOJIOTUH OpraHu3aldd BpPEMEHH U  IOBBIIICHUS
3(PEKTUBHOCTH €0 UCIIOIB30BaAHUS;

— METOJUKHU U3YUEHHUS COLUAIbHO-TICUXOJIOTMUYECKUX SIBICHUH B cepe yIpaBIeHUs U
caMOYIIpaBJIEHMsI INYHOCTHU, TPYIIIbl, OpraHU3aLUH.

Ymems:

— IUIAHUPOBATH U PEIIATh 3a7au JINYHOCTHOIO U MPO(ECCHOHATIBHOIO PA3BUTHS;

— aHaANM3MpPOBaTh CBOM BO3MOYKHOCTM U OrpPaHUYEHHUs, HCIOJIb30BaTb METOMbI
CaMOJMarHOCTUKHU, CAMOIIO3HAHHUS, CAMOPETYJISILUU U CAMOBOCIIUTAHUSA;

— yCTaHaBIMBAaTh C KOJJIeraMu (OoHOrpyNIHUKAMH) OTHOLLEHMUS,
xapakrepusyrouecs 3 (peKTUBHBIM YpOBHEM OOIECHUS;

— TBOPYECKH NPUMEHSThH B PELICHUN IPAKTUYECKUX 33]]a4 HHCTPYMEHTBI TEXHOJIOTUI
OpraHu3alMy BPEMEHH U MOBBIIICHUS 3()(hEKTUBHOCTH €r0 MCIOIb30BAHUS.

Braoemw:
— COLMAIBHBIMU M ICHXOJOTMYECKUMH TEXHOJOTMSMHM CAMOOPTaHU3alMM M Pa3BUTHA

JMYHOCTH, BBICTPAUBAaHUS U pPeaIN3alMi TPAEKTOPUN CaMOPa3BUTHS;

— MHCTPYMEHTAMU ONTHMHU3ALMU HCIOJIb30BAHUS BPEMEHHM, HAaBbIKAMM IUIAHUPOBAHMS

JUYHOTO U Y4eOHOT0 BPEMEHHU, HaBBIKAMH CaMOOOpa30BaHHUS;

— TEOPETUYECKUMHU U MPAKTUYECKUMHU HaBBIKAMHU MPEAYNPEXKICHUS U pa3pelIeHUs

BHYTPUIIMYHOCTHBIX U IPYIIOBBIX KOH(QIUKTOB;

— crnoco0aMy MOTHBAIIMU WICHOB KOJJIGKTHBA K JIMYHOCTHOMY U MPO(ECCHOHATHHOMY
pa3BUTHIO;

— CIIOCOOHOCTSIMM K KOHCTPYKTMBHOMY OOIIEHHIO B KOMaHJE, pedieKCuu CBOEro
noBeAeHus U JIUAEPCKUMH KaueCTBaMHu,

3. Kparkoe cogep:kaHue TUCHHUNINHBI

Pasoen 1. Obwecmeo. nosvie ycnosus u pakmopel pazeumusi TUYHOCMU

1.3 CoBpeMeHHOE OOIIECTBO B YCIOBHSIX IJI00ATN3aUN U HHPOPMATU3AIUH.
1.4 CoumanbHble IPOLIECCHI

1.5 MHCTUTYTHI collMann3auy JUYHOCTH

42



1.6 UuctutyT 06pa3oBaHus

1.7 CoumanpHasi 3HAUUMOCTH NPOdeccu.

1.8 «Mos npodeccus B COBpEMEHHOM POCCHICKOM OOIIECTBEY»

Pasoen 2. Jluunocms. Coyuanvhsie u ncuxoiocuieckue mexHoi02uy camoopeaHu3ayuy u
camopazeumuisl

2.7 Ilcuxonorust TMYHOCTU

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHS JIUYHOCTH

2.9 Camoopranuzanus U camopean3anus JUIHOCTH

2.10JIn9HOCTh B CHCTEME HEMPEPHIBHOTO 0OpPa30BaHMS

2.111enenonaranue B JHUYHOCTHOM M TPO(PECCHOHATBHOM pPa3BUTHU. [IpakTHKyMm
«ITocTpoeHue Kapbepbi».

Pasoen 3. I'pynna. Coyuanvhvle u ncuxonocuieckue mexHoiocuu 2pynnoso2o no8eoeHus u
Jauoepcmeda

4.1. Konnextus u ero ¢popmupoanue. [Ipaktukym «Ilcuxonorust oGmeHus»

4.2. Ctunu pykoBozcTBa u maepctsa. [Ipaktukym «KomanmooOpa3zoBanue. JIugepcTBoy

4.3. IlpakTukyMm «YTpaBieHue KOHPIUKTHBIMU CUTYalUsIMU B KOJUICKTHUBE)

4.4. ITpaktukyM «MOTHUBBI JUYHOCTHOT'O POCTa»

4.5. ConnasibHO-TICUXOJIOTUYECKOE o0ecrieueHue yIpaBICHUS KOJUJIEKTHBOM.
[TpakTukym «McKyccTBO ympaBisiTh COO0M)»

4. O0beM y4eOHOI JUCHMIIIIMHBI

O0beM THCHMILINHBI
Buna yueOHo# padoThI Axax, | Acip.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,88 32,0 24
Jlexmm 0,44 16,0 12
[Ipaktuueckue 3ansrus (113) 0,44 16,0 12
CamocTosiTesibHasi padora 1,12 40 30
KonTtakTHas camocrosiTenbHas pabota 112 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI ’ 398 | 29,85
Bua koHnTpoJs: 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«O0mas 1 HeOpraHm4vecKass XMuMUsD)

1 Heab aucuMmIMHbI — TPHOOpPETEHHE 3HAHWNW W KOMIIETEHIUH, (OPMHpPOBAHUE
COBPEMEHHBIX TIPEJCTABICHUN B 00JaCTH TEOPETUIECKIX OCHOB XMMHH U XUMHH JJIEMEHTOB.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadame CleAyOMUMU KOMIIETCHIUAMU M WHAUKaTopamMu ux poctikeHus: OIIK-1.1,
OIIK-1.5, OIIK-1.9.

3namo:

— 3JIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPUH XUMHUYECKOU CBSI3U B COCIMHEHUSIX PA3HBIX TUIOB, CTPOCHUE BELIECTBA
B KOHJCHCUPOBaHHOM COCTOSTHUU;

— OCHOBHBI€ 3aKOHOMEPHOCTH MPOTEKAHMSI XMMHUUYECKHX IMPOLIECCOB U XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl ONMCAHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COEIMHEHUIA;

— MOJIyYeHHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTraHMYECKUX BEIIECTB.

Ymemn:
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— BBIIOJIHATh OCHOBHBIE XHMHMYECKHE OIEpPalUH, OMNPENEIATh TEPMOJNHAMHYECKUE
XapaKTEPUCTUKU XUMUUYECKUX PEaKLUii U PAaBHOBECHbBIE KOHIIEHTPAI[UU BELIECTB;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHYECKHE CIPABOYHBIE
TaHHBIE IS PelieHUs TPOPECCHOHANBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSHHUE Pa3IUYHBIX (DAaKTOPOB Ha pPABHOBECHE B XUMHYECKHX
peaKIusx.

Braoemy:

— TEOPETHMYECKUMHU METOJaMHU OMNHUCAHUs CTPOCHHUS U CBOMCTB MPOCTHIX U CIOXKHBIX
BEILECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOEHUS X aTOMOB U TIOJIOKEHUS B IEPUOTUUECKON CUCTEME
XUMUYECKHUX 3JIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pabOThI B XUMUYECKO Taboparopuu;

— DKCINEPUMEHTAJbHBIMA METOJAaMU OMPEICIICHUS HEKOTOPHIX (PH3UKO-XUMUYIECKUX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Pazoen 1. TlpuHIMTIBI XUMUHT

1.1 Ctpoenue aroma.

BonHoBBIE CcBOMcTBa MarepuaibHBIX O0O0BEKTOB. YpaBHeHue pAe bpoiina. CooTHomieHue
HeonpeneneHHocTei ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHuH [Ipenunrepa.

1.2 Ilepnonnueckuii 3aKOH ¥ NEPUOINYECKAS CUCTEMA.

CoBpemenHast GOpMYyIHPOBKA MEPUOUIECKOT0 3akoHa. [leproandeckasi cucTemMa u ee CBsI3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE JJIEKTPOHHBIX CJIOEB U 000JI0YEK aTOMOB B MEPHOIUYECKON
cucteme annemeHToB J[.M1. Menzaeneena.

1.3 OkucIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.

Crenenn oOkucieHHs. BaxHelmMe OKUCIUTENIM W BOCCTAaHOBUTENU. BaxHeHlime cxembl
IIPEBPAILICHHS BELIECTB B OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

1.4. Xumuueckas CBsI3b M CTPOCHUE MOJIEKYI.

KoBanentHast cBsi3b, OCHOBHBIE IMOJIOKEHHMSI METOJA BaJICHTHBIX CBsA3ed. PaccMmorpenue cxem
NEepeKpBIBaHUS aTOMHBIX OpOuTasiell mpu oOpa3oBaHMU CBA3eH B Mojekynax. [ mOpuausanus
BOJTHOBBIX (pyHKIMI. OCHOBHBIE TIOJIOKEHHUST METOAa MOJIEKYJsipHBIX opoutaneir (MO JIKAO).
Meron T'mnnecnu. OOmme cBeneHUS O KOMIUIEKCHBIX COEAMHEHHUSX, UX CTPOCHHE.
MexxMonekyspHas ¥ BHyTPUMOJEKYIIsIpHAst BOAOPOAHAs CBsA3b. IOHHAs CBSI3b KaK MpeeabHbIHA
ciyyail KoBaJIeHTHOH cBsi3u. OOuIMe mpencTaBieHUs] O MEXMOJIEKYJISIPHOM B3aWMOJICHCTBUH:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. [ToHsiTHE O XMMUYECKON TEPMOJAMHAMUKE.

TepMmoauHamMuyeckue QYHKIHH COCTOSHUS (XapakTepucTudeckne GyHKIUW). BHyTpeHHss
SHEPrusl U SHTANBNUS, UX (U3HMUECKUNA CMBICI. TepMOXUMHS U TEPMOXUMHUYECKHUE YPABHEHHS.
3akon ['ecca u crnencTBust u3 Hero. [loHATHe 00 3HTpoNUU, aOCONIOTHASI SHTPOIHUS U CTPOCHUE
BelecTBA. VI3MeHeHne SHTPOINHY B Pa3JIMYHBIX MTPOLIECCAX.

1.6. ITonsiTue 0 XUMHUYECKOW KMHETHUKE. XMUMHUUECKOE PaBHOBECHE.

OnHocTanuiiHble W CIOXKHBIE pEaKIMU. 3aKoH JeWcTByromUX wmacc. KoHcTaHTa CcKOpoOCTH
peakuuu. MONEKyJIIpHOCTh M MOPSAOK pPEaKUMH. 3aBUCUMOCTb CKOPOCTH pEaKIUH OT
TeMIEepaTypbl; SHTAIBIIUS aKTUBAIMU. [ OMOTreHHBIN U T€TepOreHHbIN KaTalus.

Hctunnoe u kaxxymieecsi paBHoBecHsi. KoHcTaHTa XMMUYeCKOro paBHoBecHs. CMelieHne
XUMHYecKoro paBHoBecus, npunuun Jle-Illatense — bpayna.

Ouneprust [u06ca, ee cBA3b ¢ dHTponued u SHTaIbIHEH. DU3NYECKUN CMBICI HEPTUU
['u60ca. DHTponuiHBIN W SHTATBMUUHBIA (akTopbl mporecca. CBsizb AG’r ¢ KOHCTaHTOU
paBHOBeECHS.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXkaalomue 00pa3oBaHHWE JKUIKUX  UCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCONMUPOBAHHBIE M HEACCOLMHMPOBAHHBIE AIIEKTPOJIUTHI.
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Crenenp aucconmanuu. KoHcTaHTa aucconmanui. PaBHOBecHE B CHCTEME, COCTOSIICH H3
HACBIIIIEHHOTO0 PacTBOpAa MaJlOpPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBopax KOMIUJIEKCHBIX COeMHEHUM. PaBHOBECHE qUCCOIMAIIMN BOJIbI, HOHHOE TTPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus cosneil.

Pa3zoen 2. Heopranudeckas Xumust

2.1. XuMus s-371eMeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBelil 3JIEMEHT MEPUOIUYECKON CUCTEMBI, €TI0 JABOMCTBEHHOE ITOJIOKECHUE.
OnemeHTbl 1-2 u 13-18 rpynn nepuoanvecKOM CUCTEMbl. 3aKOHOMEPHOCTH B W3MEHEHHH
JMEKTPOHHBIX KOHGUTYpalMid, BEIUYUH PAJAUYCOB, 3JIEKTPOOTPULATEIILHOCTH U DHEPIUU
MOHU3ALMKA aTOMOB. TUNIMYHBIE CTENEHU OKUCICHUS. XUMHUUYECKHE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOCHUM U CBOMCTBAX OCHOBHBIX THIIOB COEAMHEHUMN, UX MOJy4YEHUE.
[IpupoaHble cOeqMHEHNs], TOIYyYEHUE U IPUMEHEHUE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- a371eMeHTOB.

OneMeHTbl 3—12 rpynm mnepuoJuYecKOd CHUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
3JICKTPOHHBIX KOH(PHUTYpaIuii, BETUYHH PadyCOB, SHEPTUU NOHU3AINH, XaPAKTEPHBIX CTECTICHEH
OKHCJICHUS, KOOPJAMHAIIMOHHBIX 4YHCeN aTroMoB. llpuponHble coeAWHEHUs, MONYy4YEeHUE U
COTIOCTaBJICHHE (PU3MUECKUX U XUMUUYECKHX CBOMCTB MPOCTHIX BemlecTB. CTpoeHHe W CBOMCTBA
OCHOBHBIX TUIIOB coeauHeHui. OcoO0eHHOCTH f- 3JIeMEHTOB.

4 O0beM yueOHO# JUCHHUIIJIMHBI

Beero Cemectp
Buna yueOHoii padoThI 1 2
3E Axkang.u. | 3E | Akan.u. | 3E | Axan. u.
OO0mas TpyI0eMKOCTb JUCIUITITHHEI 12 432 7 252 5 180
Kowrakruas — padora -1 543 192 |311| 12 | 222 8o
ay/INTOPHbIE 3aHATHS:
Jlexunu 1,78 64 0,89 32 0,89 32
[Tpaxtrueckue 3ansatus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padots (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesbHas padoTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHas  camocCTOsITENbHAS i i i
EZ?J?TOHTGHBHOG U3yUYCHUE 4,66 2,89 L7
ya 167,8 104 63,8
pa3aesioB AUCIUILIUHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabota — 0.8 0.4 0.4
MIPOMEXYTOUHAs aTTeCTallUs 2 1 1
[ToaroroBka Kk 3K3aMeHy 71,2 35,6 35,6
KypcoBas pa6ora 0,01 0,2 - - 0,01 0,2
KonTaktHas pabora — 0.01 0.2 ) ) 0,01 0.2
MIPOMEXKYTOUHAs aTTeCTallUs
Bupa utoroBoro KOHTpoJIs: IK3aMeH 3k3ameH, KP
Cemectp
Bup yueOHoit padoTbl Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
OO01as TpPyA0EeMKOCTb JUCIHUIIITHHEI 12 324 7 189 5 135
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Konraxrnas padora- | 534 144 3,11 84 [222] 60
ayINTOPHbIE 3aHATHSI:

Jlexmum 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3austus (113) 0,89 24 0,89 24 - -
Jlabopartopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTebHas pabora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHas  caMocTosTeIbHas i i i
I()Zzi)ngomeanoe U3y4eHHE 4,66 2,89 L77

pas/iesioB JUCIUTLIHHBI 125,85 78 47,85
Buabl koHTpoOJIA:

JK3aMeH 2 54 1 27 1 27
KonrakTHas paborta —

HPOMEXKYTOYHAsI ATTECTALHUSI 2 0.6 1 0.3 1 0.3
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
KypcoBas padora 0,01 0,15 - - 0,01 0,15
KonraktHas paborta - 0,01 0.15 ) ) 0,01 0,15
MIPOMEXKYTOUHAS ATTECTAIUS

Bua uToroBoro KOHTpoJIs: IK3aMeH 3k3aMeH, KP

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Oprannyeckasi XUMHSD)

1 Heab AucUMIUIMHBI — IPUOOPETEHNUE CTYACHTAMU 3HAaHUN O CTPOEHHHM OPTaHMYECKUX
COCIMHEHU I, OCHOBHBIX XUMUYECKIX CBOWCTBAX PA3IMUHBIX KJIIACCOB OPraHUYECKUX COCTMHEHUN
U METOJ[aX UX MOJIyYEeHHUs, KaK MPOMBIIIIEHHBIX, TaK U Ja00OPaTOPHBIX.

2 B pe3yabTaTe u3y4eHUs! TUCHUILINHBI 00YYAIOIUIICS T0JIKeH:

Obnadams CIENYIONTUMA KOMITIETCHIIMAMU U MHANKaTopamu ux goctwkenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

3namo:

— TEOPETHYECKHE OCHOBBI CTPOCHHMS U CBOMCTB PAa3IMUYHBIX KJIACCOB OPraHMYECKUX
COCITMHCHMIL;

— CHocoObl TONMYyYeHHS M XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCITUHCHMIL;

— OCHOBHBIC MEXaHU3MBI MIPOTEKAHHS OPTAaHUIECKUX PEAKIIHIA;

Ymemn:

— MPUMEHATh TEOPETUYESCKUE 3HAHUS JUIS CHHTE3a OPTaHWMYECKUX COCTMHEHHN pa3TUYHBIX
KJIaCCOB;

— aHATM3UPOBAThH U MPE/ICKA3bIBATh PEAKIIMOHHBIC CBOWCTBA OPraHUIECKUX COCAMHEHUN;

— COCTaBJISITh CXEMbI CHHTE3a OPraHWYECKUX COCIMHEHUH, 33JaHHOTO CTPOSHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphI U KJIacCU(PUKAIIMK OPraHUYECKUX COSANHEHNI],

— OCHOBHBIMHU T€OPETHUECKUMHU MIPEACTABICHUSIMH B OPraHINUECKON XUMHUH;

— HaBbIKaMH 00OCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTyYEHUS] OPraHMYECKUX BEILIECTB.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

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

1.1. [Ipuposa XMMHUYECKOM CBSA3U

[Ipupona koBasmeHTHOW cBsizM.  Popmynbl Jlptouca. DopmanbHbld 3apan. Teopus
ruOpumuzaiu AO. Teopus OTTaTKWBaHUS JEKTPOHHBIX Nap BasleHTHOH 06oouku (OJI1BO) u
dbopma mMosekyn. AToMmHO-opOHuTaTbHBIE MOAeH. DG (PEeKThl B opranndeckoi xumu. [loHsTHE 0
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MEXaHU3ME XHMHUYECKOW peakuuu. [IpomexyTodHble COCAMHEHUS M YaCTHUIbl OPraHUYECKHX
peaKuuii.

1.2 Anxanbl

I'omonornueckuit  pax.  M3omepusa.  HomeHxumarypa. CriocoObl  TONYYEHHS.
[IpocTpancTBeHHOE M 3JIEKTPOHHOE cTpoeHne. dusndeckue cBoicTBa. OOmmas xapakTepuCcTUKa
peakironHoi ciocooHocTH. [TocTynar Xammonzaa..

1.3 Crepeounzomepusi

Tumbl  crepeon3oMepoB: KOHPOPMEPH, TE€OMETPUYECKHE H30MEphl, 3HAHTHOMEPHI.
Onrtuueckass M30MepHUsi. XHUPAIbHOCTh. JHaHTHOMEpHL. Pamemudeckas cmech. CrmocoOb
IPOCTPAHCTBEHHOT'O M300paKEHUSI ONTHYECKUX H30MepoB. OTHocuTeNbHAs U aOCOTIOTHAS
koHpurypamuu. Ilpoexknun dumepa. D,L-Homenkmarypa. R,S-Homenknarypa. I[lonstue o0
ONTUYECKON aKTUBHOCTU COCIMHEHUH C IByMS aCUMMETPUUECKUMU LIEHTPaMHu.

1.4 I{uknoankaHbl

I'omonoruueckuit psaa. Uzomepus. Homenknatypa. Crioco0sl nonyuenus. Konpopmanuu.
Tunbl HanpsH>KEHUH B IUKIIaX. GU3NYECKUE CBOMCTBA. Peakiny [UKII0aJIKaHOB.

Pa3zoen 2. Henacvluennule yenee000poobi.

2.1. AnkeHsbl

I'omonornueckuit  pax.  M3omepusa.  HomeHxumarypa. CriocoObl  TOTYYEHHS.
[IpocTpancTBeHHOE cTpoeHUE. PU3NYECKUE CBOMCTBA. Peakiuy aJIkeHOB.

2.2 ANKUHBI

I'omonornueckunit  pax.  M3omepua.  HomeHxiarypa. CriocoObl  TOMYYEHHS.
[IpocTpancTBEHHOE U AIEKTPOHHOE cTpoeHue. Puznueckre cBoicTBa. Peakinmy aakuHOB.

2.3. AnkagueHbl ¥ MOJUEHBI

[TonsiTie O meEpUIUKINYECKUX peakusax. [omonmornueckumit psaga.  Kmaccudukamms.
M3omepus. Homenknatypa. CnocoOsl monydeHusi. Peakuuum 1,3-ankamuenoB. I[lonsitme o
NepUIMKInYecKux peakuusx. [{ukimonpucoenunenne.. OcobenHoctu peakuuii J{unsca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeounernus.

3.1 Teopuu apoMaTUYHOCTH.

CoBpeMeHHBIE TIPEJCTABICHUS O CTPOCHUH OeH30J1a. ApOMaTHYEeCKHIl XapakTep OeH3o01a.
Dueprus conpspkeHus. O01ye KpUTeprun apoOMaTHIHOCTH.

3.2 CoenuHeHus OEH30IbHOTO psiia

N3omepusa. Homenknatypa. CrnocoOsl mosydeHus. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE
crpoenue. Pusnveckue cBoicTBa. OOIIast XapaKTePUCTHKA PEaKIIMOHHON CIIOCOOHOCTH.

Pasoen 4. I'anozcenonpouszeoonvie. Cnupmoi, gpernonst, npocmoie 3¢upol.

4.1 'amoreHONPOU3BOIHBIE

Knaccudpukanus. Homenkmnarypa.

Ankwi- w  ammwiraigoreHuasl.  M3omepus. Homenknatypa. CrocoObl  TOJTydeHHS.
IIpocTpaHcTBEHHOE U 2IEKTPOHHOE cTpoeHUE. DU3nyeckue CBOKNCTBA.

Peakuuu HykIeoQHUIBHOTO 3aMelleHUst U OTIHICIICHUS. BUMONeKyaspHBbIH MeXaHU3M
HYKJICO(DUIBHOTO 3amenieHust (Sn2).

MoHOoMOJEeKyISIpHBIM MeXaHU3M HYKJIeOQHIbHOTrO 3aMenienus. Peakiuu oTiernienus. 3-
OnumunupoBanue. Mexanusmsel E1 u E2. Apomarnueckue ranoreHonpou3BogHble. MexaHu3m
3aMEIICHMs] TaJOTeHa B aKTUBHPOBAHHBIX TrajoreHapeHax (Sn2 apom). HeakTtuBupoBaHHBIC
raJIOT€HONPON3BOHBIE APOMAaTHYECKUX YIJIEBOJOPOAOB; APUHOBBIM MEXAHU3M 3aMEILEHUs
rajoreHa.

4.2 DeMEeHTOPraHNYEeCKUE COCTUHECHMUSL.

XapakTepucTUKa CBS3€H YIVIEPOA-3JIEMEHT B 3aBUCUMOCTH OT IIOJIOKEHHUS JJIEMEHTA B
Ilepuoanueckoil cucreMe 3JIEMEHTOB. MeramiopraHuyeckue coenuHeHus. HomeHkiarypa.
CrnocoObl TOJIY4eHHUS! JIMTHA- W MarHUHMOPraHWUYEeCKuX coeauHeHui. Peakums ['punbspa,
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Mexanu3M. CtpoeHue peakTuBOB ['puHbspa. MX peakuuu ¢ COCAMHEHHUSMH, COJEPHKAUIUMH
AKTUBHBIN aTOM BOJOPOAA: KUCIOTAMH, CIIUPTAMU, AaMUHAMH.

4.3 CoupTsl.

Opnnoaromuble cnupthl. Kiaccudukanus wu  HoMeHknarypa. CrocoObl MHOMXydeHHs.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XUMHYECKHE CBOMCTBA. MHOTOaTOMHBIE CITUPTHI,

I'mukomu. I'munepun.  CrocoObl monydenus.  Du3nueckue M XHMHYECKHE CBOWMCTBA.
[IpakTyeckoe mMpuMEHEHHE.
4.4 ®enomnsl

Knaccudpukanus um HoMmeHkiatypa. CrmocoObl monydeHus. Duszmdeckne CBOKHCTBA.
IIpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE. XUMHYECKUE CBOKMCTBA

4.5 TIpocTtsie a3hupbl

Knaccudpukanuss u HomeHkiarypa. CmocoObl momydeHus. Dusmueckue CBOHCTBA.
[IpocTpaHCTBEHHOE M DJIEKTPOHHOE CTpPOCHHE. XUMHYECKHEe cBOMcTBa. [lukimmdeckue AuphL
Kpayn-a¢dupst. KomrnekcoodpasoBanue ¢ moHamu MeTaiuioB. [IpumeHeHue.

4.6 DIOKCUCOEIUHEHUS

M3omepuss.  Homenknmatypa.  CrnocoObl  monmyueHus. — DuU3WYEeCKHMe  CBOMWCTBA.
[IpocTpaHcTBEHHOE M DJIEKTPOHHOE CTPOCHHE OSTHICHOKCHIA. XHMHUYECKHE CBOMCTBA.
Mexanu3Mbl peaklMii W HampaBlIEHUE PACKPBITHS Kojblia. lIpuMeHeHne B MpPOMBIIIIIEHHOM
OpraHU4YEeCKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemonwi. Kapbonoswvie kuciomsi u ux npouzeooHuvle.

5.1. Anpaeruibl ¥ KETOHBI

Knaccuduxamuss u  HOoMmeHknarypa. CrmocoObl momydeHus. Dusmdeckue CBOICTBA.
IIpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTpOeHUE. XUMUYECKHUE CBOKUCTBA.

5.2 OgHOOCHOBHBIE (MOHOKapOOHOBBIE) KApOOHOBBIE KHCIIOTHI.

OnHoocHOBHBIE KapOoHOBBIE KUCIOTHL. Kiaccudukamms m HOoMeHkiaTypa. CrocoOb
nonyueHus. [IpoctpaHcTBEHHOE U 3JIEKTPOHHOE cTpoeHue. BompopoaHbie cBsi3u B KapOOHOBBIX
kucioTax. Xumuueckue csorictsa. OH-KucnotHocTs.

5.3 OyHKIMOHAIbHBIC TPOM3BOAHBIC KAPOOHOBBIX  KHUCJIOT: TaJOreHAHTHIPHUIBI
(auMaTaIoOreHUIbI), AaHTHIPHUIBI, CII0KHBIE 3()UPBI, aMUJIBI, HUTPHUJIBL.

Oco0EeHHOCTH MPOCTPAHCTBEHHOTO U JIEKTPOHHOTO CTpOeHMsI. KHCIOTHBIN U OCHOBHBIN
Kataniu3 B XHUMHHM (PYHKIHOHAIBHBIX IPOU3BOJIHBIX KapOOHOBBIX Kkucior. IloHsTHE O
HYKJICO(PHILHOM KaTajun3e.

lanorenanruapuapl. CrocoObl monydenus. B3ammopeiictBue ¢ BaxkHeWmmmu N- u O-
HyKJeodpuiramu (BoAa, CHUPTH, aMMHAK, AaMUHBI, THApPa3UH), MEXaHHU3Mbl peakKlHil.
BoccranoBnenue 1o anpaeruoB no Pozeamynny.

Crnoxusie 3¢upsl. CriocoObl nomydeHust. ['uaponu3 cioxHbIX 3QUPOB B YCIOBUSIX KUCIOTO
Y OCHOBHOI'O KaTajin3a, MEXaHU3MbI IPOIECCOB. AMMOHOJIN3, MEXaHU3M peakuuu. Peakiuu c
METaJUIOOPraHN4eCKUMHU COEANHEHUSMH, BOCCTAHOBIIEHUE 10 CIUPTOB U albJETU/IOB.

AHTHIPpUIB KapOOHOBBIX KUCIOT. CriocoObl omyyeHus. Peakiiuu aHTUAPUIOB KUCIIOT.
Keren, nosyyenue u cBoMcCTBa.

Hutpunel. CiocoOsl monyueHus. Kucnelii ¥ MeI09HON THAPOIN3 HUTPHIIOB, MEXaHU3M
npoueccoB. BoccTraHOBIEHNE KOMIUIEKCHBIMU THAPUIAMHA METAJJIOB O AMUHOB U aJIbJIETHJIOB.
BzanmopneiicTBre ¢ MarHuii- ¥ TMTUHOPIraHUYECKUMHU COCIUHEHHUSIMU.

Amvunbl. CriocoObl momydeHus. ['Waponu3, MexaHu3M peakuuud. BoccTaHoBIEHHE 10
amuHOB. Jlerunparanus amunoB. [leperpynnuposku 'opmana, MexaHU3M peaKIiH.

5.4 MHOr0oOCHOBHBIE KapOOHOBBIEC KHCIIOTHI.

MHOTOOCHOBHBIE ~ KapOOHOBBIE KHUCIOTBHL. J[MKapOOHOBBIE KHCIOTHI KHPHOTO U
apomatuueckoro psga. Homenkmarypa. CrmocoObl momydeHusl. PU3HYECKHE M XUMHUUYECKHUE
cBoiictBa. OH-Kucnornocts. OO6pa3oBaHue (QYHKIMOHAIBHBIX NPOU3BOAHBIX. Peakiuw,
MpOTEKAaoUIMe MpU HarpeBaHuu. L{ukmnyeckne aHruapuabl: nony4yeHue, ceoictra. [Ipumenenune
JTUKapOOHOBBIX KHCJIOT B MPOMBIIIJIEHHOM OPTaHUYE€CKOM CHHTE3E.
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ManonoBbeiii  3dup, cnocoOsl momydeHus, crtpoenue, CH-kucmorHocTs. Peakiuun
QIKWIMPOBaHUS, THUApPONU3a, JekapOokcunupoBanus. CHHTE3bl KapOOHOBBIX KHCIOT U3
MajoHoBoro »dupa. Peaknuu KOHJAEHCAIIMM MaJIOHOBOTO d3¢uUpa ¢ KapOOHWIBHBIMU
coenuaeHusMU (peakius Kuésenarens), peakuus Ponronosa.

5.5 3ameménabIe KaApOOHOBBIX KHCIIOT.

Knaccudukanus nu nomenknarypa. ['anorenzamemniénnbie kuciaot. CriocoObl MOIydeHus o-
U [-rajoreHo3aMenIeHHbIX KHUCIOT. [ MIPOKCHKHUCIOTHI: KiIacCH(PUKAIUS ¥ HOMEHKJIATYpA.
Oco0OeHHOCTH CBOMCTB Ol-, -, Y-TaJlOreH3aMEIIEHHbIX U THAPOKCUKUCIOT. JIaKTHIbI, TAKTOHBI.
AmunHokucnotsl. Knaccudukanus u Homenkiarypa. Peakius PonnonoBa OcoOeHHOCTH peakIiuu
sTepudUKaY, aTKUIMPOBAHUS U allUJIMPOBAHUS aMUHOKHUCIOT. Peakiiuy AMa30TUpOBaHHUS.

Pa3zoen 6. Azomcoodepaicawue coeourenus.

6.1. Hurpocoenuuenus

Knaccupukanus u Homenkinarypa. CmocoObl momydeHus. IlpoctpaHcTBeHHOE U
3JIEKTpOHHOE cTpoeHue. OOImas XapakTepucTHKa PeakIMOHHON CIOCOOHOCTH. XHUMHUUYECKHE
cBoiicTBa. TayroMepusi MIEPBUYHBIX i BTOPUYHBIX aTU()ATHISCKUX HUTPOCOCTMHEHUN.

6.2. AMuHBI

Knaccupukanus u HomeHnknarypa. CrocoObl momydenus. Dusnyeckue CBOHCTBA.
[IpocTpaHCTBEHHOE H JJEKTPOHHOE CTpoeHHE. XUMHUUYeCKHe cBoicTBa. CTpoeHue u
OCHOBHOCTb. Peakiuu ¢ KHCIIOTaMH, CTPOEHHE COJIEH, UX HOMEHKJIAaTypa U CBOWCTBA.
AJKUIMPOBaHNE M AalWJIMPOBAHME; MEXAHU3MBI 3THX peakuHil. YeTBEepTUUHbIE aMMOHUEBBIE
COJIM M OCHOBaHUS: MOJIyYE€HUE, CTPOCHUE, CBOMCTBA; PaCILEIVIEHUE YETBEPTUYHBIX AMMOHHMEBBIX
OCHOBaHWH, HampaBieHue peaknui. [IpaBunmo [Nodpmana. Peaknmm aMuHOB € a30THCTOM
KHCJIOTOM, MeXaHu3M peakuuu. OCoOEHHOCTH peakIuil 3IEeKTPOPUILHOIO 3aMElICHHUsS B
apOMaTUYECKUX aMUHaxX (HUTPOBaHHWE, TaJOT€HUPOBAHME, CYJIb(PUpOBaHUE, (HOPMIITUPOBAHUE).
OKuclieHHe aMUHOB.

6.3 A30- 1 1Ma30COEIUHEHUA

[lonyyenue nua30COCAVHEHUN pEaKkLUEW IMAa30THUPOBAHUA: YCIOBUS IIPOBEICHHUS
peakuMu M MEXaHW3M, NPHUPOJA HUTPO3UPYIOIIETO pEareHra; pas3jiMuvs B YCTOWYHMBOCTH
HACBILIEHHBIX U ApOMATUYECKUX Aua30coeInHeHn. Pusndeckue cBorcTBa. [IpocTpaHCTBEHHOE U
3JIEKTPOHHOE CTPOECHHE apOMATHYECKUX AUA30COCAUHEHHWHA B 3aBucuMocTH oT pH cpensl,
TayTOMEpPHBIEC IpEBpallleHs. XUMUYECKHE CBOMCTBA. Peakuuu, mpoTeKarolmue ¢ BbLICICHUEM
a30Ta: 3aMelICHUE TUa30HUEBOW TPYIIBI HA THAPOKCH-, ATKOKCHUTpyNIy, ¢GTop, Hoxa. Peakiuun
paZMKaIbHOTO 3aMELICHUS JUa30TPYIIIbI HA XJIOp, OpOM, IMAHOTPYIITY, HUTPOTPYIITY, BOJAOPO/,
Peakuuu, mnporekaronye 0e3 BBIIENEHHUS a30Ta: BOCCTAHOBIEHHUE [0 apWITHIPA3HHOB.
A3ocodeTtanue. A30- U AMA30COCTABIISIONINE, YCIOBUS COYETAaHHUS ¢ aMUHAMH M (DEHOJIAMH.
[Tonyuyenue u npuMeHEHHUE a30COCAMHEHUI, a30KPACUTEIIH.

4 O0beM yueOHOM TUCUUIIJIMHBI.

Cemectp
Bcero
Brj yaeGHOH paboTs! 2 cemMecTp 3 cemectp
3F Axan. 3F Axan 3F Axan.
4. . 4. 9.
OO61ast TPyA0EMKOCTh AUCHUTIIINHBI 9 324 3 108 6 216
KonTakTHas padora — ayiuTopHbBIE 3,11 112 1,78 64 1,78 64
3aHATHSA:
Jlexum 1,33 48 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie padots (JIP) - - - - - -
CamocrosiTesibHAs paboTa 4,89 176 1,22 44 3,22 116
KoHTakTHas camocTosTenpHas pabora 4,89 0,4 1,67 0,4 3,22 -
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CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesioB 175.6 43.6 116
JUCIUTIIAHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 - - 1 36
KonraktHas pabota — mpomexkyTodHas
0,4 - 0,4
arrecranus 1 - 1
[ToaroroBka K 3K3ameny. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoJIA: - IK3aMeH
OLEHKOM
Beero Cemectp
Bt yucOHoi paGoTs! 2 ceMecTp 3 cemecTp
3E Actp. 3E Actp. 3E Act
9. q. p. u.
OO6mast TpyA0EMKOCTh TUCIUTUTHHBI 9 243 3 81 6 162
KonTakTHasi pabora — ayIMTOpHBIE 3,11 34 1,78 48 1,78 48
3aHSATHUS:
Jlexuun 1,33 36 0,89 24 0,89 24
[Tpaxtrueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesbHasi padora 4,89 132 1,22 33 3,22 87
KonrtakTHas camocrosiTenbHas pabota 0,3 0,3 -
CamocTosTETbHOE U3YUYECHUE Pa3IeNIOB 4,89 1317 1,67 32.7 3,22 87
JUCHUTUTUHBI
Buabl KoHTpOJISA:
IK3aMeH 1 27 - - 1 27
KonTaktHas paboTa — MpOMEKyTOYHAS
0,3 - 0,3
aTTecTanus 1 - 1
IToaroroBka K SK3aMeHy. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoJIs: - IK3aMeH
OLIEHKOM

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«AHAJIUTHYECKAs] XUMHUS»

1 Heap AMCOMIVIMHBI — TPHOOpPETEHHE OOYYAIONMMHUCS 3HAHMM W KOMIICTCHIIHH,
H€O6XOI[I/IMI:IX JUTSA peH_IeHI/I}I KOHerTHBIX 3aa49 XUMHWYCCKOI'0O aHaJIn3a.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEeH
Obnadams CIeTYyIONTUMA KOMITIETCHIIMSMHA U UHIAMKATOPAMH MX JOCTHKCHHUS
IIK-2.1; TIIK-2.2; TIK-2.3

Buame:

—  OCHOBHBIC TOHSATHUS, TEPMHUHBI, METOJIBI U MPUEMbI KQ4€CTBEHHOTO M KOJUYECTBEHHOTO
XAMHYECKOr0 aHaJIN3a;

—  TEOPETHYECKHE OCHOBBI (DU3UKO-XMMUYCCKUX METOJIOB aHAJIN3a;

—  TPUHIHUIBI paOOTHl OCHOBHBIX IPUOOPOB, UCTIOIB3YEMbIX JJIs IPOBEACHUS KAYE€CTBEHHOTO
M KOJUYECTBEHHOI'0 aHaJIN3a;
Ymemn:
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— TPUMEHATHh NPHOOPETECHHBIC MPAKTUICCKNE HABBIKK B IPO()ECCHOHATILHOMN JEATEIhHOCTH
JUTS PEIICHUS KOHKPETHBIX aHATUTHYECKHX 3a]1a4;

— TMPOBOAUTH OOOCHOBAHHBIM BBHIOOP METOAAa aHAJIM3a C y4ETOM IeJel U O0COOCHHOCTEH
JTaHHOW MPAKTUYECKOM 3a]1auu;

— TPOBOJUTH PACUETHl HA OCHOBE MPOBEICHHBIX HCCICIOBAHUN;

— MPOBOJAUTH METPOJOTUYECKYIO OILIEHKY PE3yJIbTaTOB KOJIMYECTBEHHOTO XHMHYECKOTO
aHanIM3a
Bnaoemn:

— OCHOBaMHU METPOJIOTHYECKON OILIEHKH pe3yIhbTaTOB KOJWYECTBEHHOTO XHMHYECKOTO
aHaJIN3a;

— TpUeMaMU WUHTEPIIPETAIIMHU PE3yJbTaTOB aHAIN3a Ha OCHOBE KBAIMMETPUUYECKHUX OICHOK;

— METOJOJOTHEH XUMHYECKHX U (PU3UKO-XUMHUYECKUX METOJOB aHallu3a, MIUPOKO
HCTOJIb3YEMBIX B COBPEMEHHOM aHAJTUTUYECKON MTPAKTUKE

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pasoen 1. inentudukanys HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO AHATUTUYECKYIO XUMHIO.

AHanmuTh4YecKas XUMHUsI KaK OCHOBA METOJIOB HM3YYECHHS U KOHTPOJS XUMHUYECKOrO COCTaBa
BEIIECTB B MaTepHabHOM IPOU3BOJCTBE, HAYYHBIX HCCIEJOBAHUIX, B KOHTpOJIE OOBEKTOB
OKpy’Karomien cpensl. Buapl aHamuza. DIIEMEHTHBIH, MOJEKYISPHBINA, (a30BbIA U H30TOIHBINA
aHanu3. KonnuecTBeHHBIM M KaU€CTBEHHBIM aHAIN3 OPraHMYECKUX U HEOPIaHMYECKUX BEILECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHalu3a, MX B3aHMMOCBSI3b, COOTHOLICHHE H
INPpUMEHEHNE. AHAIUTUYECKUA CHUTHAJ KAaK HOCUTENb KAYEeCTBEHHOM M KOJIMYECTBEHHOU
uHpopmanuu o6 oobekTe aHanu3a. [loctaHoBKa aHATUTUYECKON 3a7auil. AJTOPUTM MPOBEICHUS
aHajm3a: oTOOp cpenHei mpoObl, TOATOTOBKA MPOOBI K aHAW3Y, U3MEPEHUE aHATUTUYECKOTO
CUTHaJIa U €r0 METPOJIOTMYECcKas OIEHKA, pacueT pe3yJbTaTOB aHAIM3a U UX MHTEPIpPETaLUs.
[Ipumeps! pemieHus 3a1ad aHAIUTHYECKOTO KOHTPOJIS B XMMHUYECKON TEXHOJOTMH, B aHAIU3E
00BEKTOB OKpY)Karowei cpeabl U aAp. [IoHATHS 0 COBpeMEHHBIX METOIaX 3JIEMEHTHOTO aHalln3a:
ATOMHO-OMHUCCHOHHBIN aHaIW3, aTOMHO-a0COpPOIMOHHBIA aHalU3, PEHTICHO(IYyOpECIeHTHBIN
aHaJIM3.

1.2 Cnenuduka 3a7a4 aHATUTUICCKOU XUMUH.

OcHOBHBIE TepMHUHBI aHamUTHYecKoW xumuu. OOHapyxkeHue. OnpenencHue. AHauus.
AHaIMTHYECKHE XUMUYECKHE PEaKIUHM KaK OCHOBA XMMHUYECKOro aHanu3a. KauecTBeHHbIE U
KOJIMYECTBEHHBIC aHATUTHYECKHE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEABSIBISIEMbIC K HUM.
Crnernudurka aHATUTHYECKUX PEaKIMi, MCIOJIb3yeMbIX B aHanmu3e. AHamuTuyeckas Qgopma u
AHAIUTUYECKUE TPHU3HAKU. AHAIUTHYECKUE pEaKIUuH ¢  aHATUTHYeCKHe  d(PQEeKThL
XapakTepUCTUKX  AHAIMTHUYECKUX  PEaKIUil: YyBCTBUTEIBHOCTb, n30MpaTeabHOCTh
(cenekTuBHOCTH). ['pymnmoBsie, 00uIMe, YacTHBIEC, XapaKTEPHBIE M CHEHU(PHUECKUE PEAKIHH.
[TyTy noBeIIEHUS U30MPATEIBHOCTH U YyBCTBUTEILHOCTH AaHAIUTUYECKUX PEAKIUH.

1.3 XuMuueckre paBHOBECHS B TOMOT'€HHBIX U T€TEPOT€HHBIX CUCTEMAX, IPUMEHSIEMbIX
B QHAJIUTUYECKON XUMUHU.

OCHOBHBIE THUIIBI pEAKIMI, NTPUMEHSEMbIX B aHAIMTHYECKOM XUMUU (OCaXKICHHUS,
KHCJIOTHO-OCHOBHbBIE, KOMIUIEKCOOOpa30BaHusl, OKUCICHUS-BOCCTaHOBIIEHHS ). COCTOSTHUE NOHOB
AJIEMEHTOB B pacTBopax.  KOHCTaHTbI ~ paBHOBECHS  AQHAIUTHUYECKUX  PEAKIUM:
TEPMOJIMHAMUYECKNE, KOHIICHTPALMOHHBIE, YCIOBHbIE. (DAKTOPHI, BIUAIOIIME HA XMUMHYECKOE
paBHOBecHe (KOMIUIEKCO00pa3oBaHue, 00pa30BaHUE MaJIOPACTBOPUMBIX COSAMHEHUH, H3MEHEHUE
CTENEHNU OKHUCIIEHHMS OINpPENENIEMOr0 MOHA, BIUSHHUE NPHUPOAbl PACTBOPUTENS, NOHHOM CHJIBI,
TEMIIEPATYPBI, COCTaBa PacTBOPA).

PaBHOBeCHMsT B AaHAJIUTHYECKM BaXXHBIX MPOTOJUTUYECKUX CcHUCTeMax. KOHCTaHThI
KHCIIOTHOCTH U OCHOBHOCTHU. YpaBHEHHUs MaTepuaibHOro OanmaHca. Berancnenue pH pactBopoB
KHCJIOT U OCHOBAaHWW Pa3IMYHON CHWIJIBI, CMECEeW KHCIOT M OCHOBaHHWU. bydepHbie pacTBOpHI,
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UCIIOJIb3yeMbIE B XMMHMUYECKOM aHajW3€: MX COCTaB, CBoWcTBa (OydepHas e€MKOCTb, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHEeHHE B aHATUTHYECKON XUMUH.

AHanuTHyYecKWe  peakUMH  KOMIUIEKCOOOpa3OBaHUS,  OCaXJEHUs,  OKHUCICHUS-
BoccTaHOBJIeHHs. OOIIMe, CTyleHYaThle U YCIOBHBIE KOHCTAaHThl YCTOWYMBOCTH KOMILIEKCHBIX
coenuHeHU. lcronp3oBaHWe peakIuii KOMIUIEKCOOOpa30BaHUS B aHATUTHYECKONW XUMUHU
(oOHapykeHHE W KOJMYECTBEHHOE OIpeiesieHue, MacKupoBaHue). VIcmonp3oBaHUE peakiuit
OCaXICHMSI B aHAJTUTHUECKUX 11eiax. KoHcTaHTa paBHOBECHS peakluid 0CaXKIeHHI-PACTBOPEHUS;
(dakTopbl, BIUSIONIME HA PACTBOPHUMOCTh OCAIKOB. Pacuer ycioBHii OCaXIEHUS M PaCTBOPEHUS
ocagkoB. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE paBHOBecHs. (CTaHIApTHBIA M peabHBII
OKUCITUTENbHO-BOCCTAHOBUTEIbHBIE TOTCHIIHAIIBI.

Xumudeckue U GU3NKO-XUMHUECKHE criocoObl onpeaenenust pH pacTtBopoB. PaBHoBecHst
AHATUTUYECKUX PEAKIN KOMIUIEKCOOOpa3oBaHus U ynpasiieHue uMu. DakTopbl, BIUSIONIUE HA
HaIpaBJIEHUE OKHUCIUTEbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecuss U ee
XHUMHKO-aHAJIUTHYECKOE 3HaueHue. PacueT koapuIreHToB MOOOUHBIX PEaKIIHA.

1.4. KauecTBeHHBIE M KOJWYECTBEHHBIE AHAIMTHUYECKUE DPEAKLUUH C OPraHWUYECKHUMH
AQHAJTUTUYECKUMU PEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEILECTB.

Oprannueckue ananutudeckue peareHTsl (OP). Knaccudukanus OP no tuny peaknumii ¢
HeoprannmueckuMu uoHamu. KomrmuiekcooOpasytomme OP u  cTpoeHHe WX  MOJEKYI:
(GyHKIIMOHAIbHO-aHAIUTHYECKAs M aHAJTUTHKO-akTHBHas  rpynmnbl.  OcoOeHHOCTH U
npeumMyIiecTBa ucnonb3oBanus OP, o0nactu npumeHeHus. J[OMOTHUTENHHO: TeOpUs NEeHCTBUS
KoMIuiekcooopazywmmx OP, yuer wonnoro coctostHust OP u Mmeramna. ['unoresa anamoruii u
IIPaKTUYECKHE BbIBOABI M3 Hee. [Ipupona xmmumdeckoi cBs3u B Komiuiekcax OP ¢ monamn
METaJUIOB W €€ TMpOSBJIEHWE B I[BETHOCTH KOMIUIEKCOB. Peaknmum OP ¢ xpomodopHbIMU
ayieMeHTaMu. IHTEHCUBHOCTh OKPACKU aHATUTHYECKUX (POPM U MHTCHCUBHOCTH TMOTJIOIICHUS.
Hcnonp3oBaHue peakifii OpraHM4ecKuX peareHToB B (POTOMETPHUUECKOM aHAIIN3e.

Pa3zoen 2. KonmndecTBeHHBIN XUMUYECKUI aHATTN3

2.1. IlpuHUMIIBI ¥ 3842491 KOJTMYECTBEHHOTO aHAIIN3A.

Krnaccudukanus MeTog0B KOJIMYECTBEHHOTO aHaiu3a. TpeOoBaHUS, MPEIbsIBISIEMbIE K
XUMHUYECKUM pEeakUUsM B KOJMYECTBEHHOM aHaju3e. JTambl KOJMYECTBEHHOTO OIpe/IeeHHUS.
XapakTepucTuka pe3yJabTaTOB KOJIMYECTBEHHOTO XHUMHUYECKOro aHanuza. OrnpezeneHue
coJlep’KaHusl BEIIeCTBa B pacTBOpe, pacueTHbie popMyiibl. CriocoObl MpeACcTaBIeHUs pe3yIbTaTOB
aHanu3a. TecThl Ha BBIABIECHUE CHUCTEMATHYECKUX TMOTPEIIHOCTEH B  pe3ysibTarax
KOJMYECTBEHHOTO XMMUYECKOT0 aHanu3a. [Ipo6ooTdop u mpodomnoaAroToBKa.

2.2. Tutpumerpudeckuil ananu3. TUIbI peaklinuii, UCIIOIb3YEMbBIX B TUTPUMETPHUH.
TpeboBanusi, MpeabsABIsSEMbIE K HUM.

[Tpuniun tTutpumerpun. TutpoBanue u ero stamnsl. [ padudeckoe nzodpaskeHue nporecca
TUTPOBAaHUSA — KpUBbIE THUTPOBaHUS, MX BUAbL. CKauoK Ha KpHUBOM TUTPOBAHHUSA, TOUYKA
skBuBanieHTHOCTH (T.3.) n koHeunas Touka tutpoBanus (K.T.T.). IlepBuunbie U BTOpUYHBIE
cTanaapThl. [IpuemMpl TATPUMETPUUECKOTO aHaN3a: IpSIMOe U 00paTHOE TUTPOBAHKE, KOCBEHHbBIE
METONbl. THUIBI peakiuil, HCIONB3yeMbIX B TUTPHUMETPUYECKOM aHANIM3e; TpPeOOBaHUS,
IpeIbsABIsEMbIE K HUM.

JlonmomHUTENbHO: HHCTPYMEHTaNbHBIE MeToabl uHaukanuu T3. IloTeHumomerpudeckoe
tutpoBanue. Meton ['pana. Jlpyrue cmocoObl yCTaHOBICHHUS! KOHEYHOW TOYKHA TUTPOBAHUSI.

2.3. Peakiuu HeHTpan3aluy B KOJTUYECTBEHHOM XMMHYECKOM aHAJIU3E.

MeToapl  KHCIIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTP MeTOJa KHUCIOTHO-OCHOBHOIO
TUTpOBaHUsA. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHMs. PacueT U MocTpoeHue TeOpeTHUEeCKUX
KPUBBIX TUTPOBAHMSI CHJIbHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOIUTOB. DAaKTOPHI, BIUSIOLINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpOBaHMUSA. CIOCOOBI YCTaHOBIICHUS
KOHEYHON TOYKHM TUTPOBaHUS. KHCIOTHO-OCHOBHBIE MHIUKATOPHI, UHTEPBAJ MEPeXoa OKPaCKU
WHAWKATOpa, Noka3atenb tutpoBanus (pT). IIpaBuno BeIOOpa MHAWKATOpa JUIsi KOHKPETHOTO
ciaydyass — TUTpoBaHus.  [IpakTHueckoe  NpUMEHEHHE  PEaKIUil  KHUCIOTHO-OCHOBHOI'O
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B3auMoencTBus. [loTeHIIMoMeTpruuecKkoe TUTPOBAHUE HA OCHOBE PEaKLIUA KUCIOTHO-OCHOBHOI'O
B3auMoiecTBUs. THIUKATOPHBIE MOTPELUTHOCTH U UX OIICHKA.

2.4, AHAIMTHYECKUE PEAKIIMM KOMIUIEKCOOOPAa30BaHUS M OCAXKICHHS B KOJTUYECTBEHHOM
XUMHYECKOM aHAJIN3E.

Hcnonb3oBaHue KomIuiekcooOpa3zoBaHUS B XMMHYECKOM aHanuie. Heopranuueckue u
opraHuyeckue Jauranabl. KoMmiekcoHsl U UX CBONCTBA. Y CIIOBHbIE KOHCTaHThl YCTOWYMBOCTHU
KOMIUIEKCOHATOB M MX MpaKTHYecKoe Hcrojb3oBaHue. OOOCHOBaHHE BbIOOpAa ONTHUMAaJbHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOTO TUTpPOBaHMsA. KpuBbIE KOMIUIEKCOHOMETPUYECKOIO
TuTpoBaHusa. DakTopbl, BAUSIONIME HAa BEJIWYMHY CKauka Ha KPHUBBIX TUTpoBaHUA. CriocoObl
ycranoBnenust T.9. u K.T.T. MeramioxpoMHble WHAMKATOPbI, IPUHIMIT UX JeicTBUsA. Bbibop
WHJIUKATOpa [ KOHKPETHOIO Ciiy4ash TUTPOBAHMS. AHAIUTHUYECKHE BO3MOXKHOCTU METOJA
KOMILJIEKCOHOMETPUYECKOTO TUTpOoBaHusl. [IprMeHeHne KOMIJIEKCOHOB B aHAIMTUYECKOW XUMUU
B KQUe€CTBE MaCKUPYIOLIUX areHToB. [IpiMeHeHre XUMUYECKUX PeakIfil KOMIUIEKCOOOpa3oBaHus
B (OTOMETPUYECKOM aHalIM3e, B METOJE KOHAYKTOMETPUYECKOrO TUTpOBaHMs. Peakiuu
OCaXJICHHUS B KOJMYECTBEHHOM XHMMHYECKOM aHalu3e. [ paBUMETpUYECKHN aHAIM3.
Teopernueckoe 060CHOBaHUE BHIOOPA ONTUMAIBHBIX YCIOBUN OCAXIEHUS KPUCTAIIMUYECKUX U
amoppHbIX ocanakoB. [IpuMeHeHHE XHMMHUYECKHMX pEaKIMi OCaXJEeHHS B  METOJHe
HNOTEHIIMOMETPHUYECKOT0 THUTPOBaHUS, B MeTone Typoumumerpun. OCOOEHHOCTH peakiui
KOMILJIEKCOOOpa3oBaHus (xematooOpa3oBanus) HMoHOB MetauioB ¢ JJTA. OcaautenbHoe
TUTPOBAHUE.

2.5. AmnanuTHYecKuMe peakIUu OKHCIICHHUSI-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMHYECKOM aHAJIN3E.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHASL PEAKIUS U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noteHnuan. KOHCTaHThI pPaBHOBECHUS OKUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX peakiuii. Bribop
TUTPAHTA U ONTUMAJIBHBIX YCIIOBUWA TUTPOBAaHMs. KpHBBIE OKHCIUTEIBbHO-BOCCTAHOBUTEIBHOTO
TUTpOBaHUsA. DaKTOpPbI, BIMUIIONIME HA BEIIMYMHY CKauka Ha KpUBOH TUTpoBaHusA. MHaukauums
KOHEYHOM TOYKM THUTPOBAaHHUS XHUMHUYECKUMU M  (U3UKO-XMMHYECKHMU  METOJAMHU.
IIepmaHranaromerpus. XapakTepucTuka MeToa. VYcenosus [IPOBEIECHUS
IIEpMaHraHAaTOMETPUYECKHUX ONpeEICHU. Bemectna, onpenensieMble
IIEPMAHraHATOMETPUUECKUM MeTooM. JlocToMHCTBa M HemocTaTku Mmeroaa. Monmomerpusi.
XapakTepucTUKa METOJa, YCJIOBUS IPOBENCHHS HOJOMETPHUYECKOTO OIPEACIICHUS BEIIECTB.
JocTronHcTBa M Henmocrtatku Metona. [IpumeHeHHe peakuuil OKHUCICHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHIHOMETPUYECKOTO TUTPOBAHMSL.

2.6. NonooOmeHHast xpoMaTorpadusi B KOJTMUYECTBEHHOM XMMHUYECKOM aHaJN3e.

TpeOoBanus, MpeabsIBISIEMbIC K pEaKIIUsIM HOHHOTO oOMeHa. M30Tepma HOHHOTO 0OMEHa.
Bribop onTuManpHBIX YCIOBHM HOHOOOMEHHOTO pa3fiefieHHs BemecTB. [IpuMmeHeHue
MOHOOOMEHHOM Xpomarorpaduy B aHAIUTUYECKON XMMHHM OpPraHMYECKHUX W HEOPTraHUYECKHX
COEIMHEHUI: pa3/ieJIeHUEe, OUMCTKA, KOHIIECHTPUPOBAHUE U T.1.

Pazoen 3. BBenenue B pusnko-xuMuyeckue (MHCTPYMEHTAIbHBIC) METO Il aHAIH3a

3.1. ®XMA — cocTaBHas 4aCTb COBPEMEHHON aHAJIMTUYECKON XUMUH.

Knaccudukanus GU3nKo-XMMUYECKUX METOJOB aHadn3a. AHAIMTHYECKHN CHUTHAT Kak
uH(popMaTuBHAs (DYHKIIMS COCTaBa BEIIECTBA M €ro KoiudecTBa. [IpuMepbl aHATUTHYECKHX
CUTHAJIOB U UX u3MepeHuii B OXMA.

3.2. MeTponoruieckre OCHOBBI AaHATUTUYECKUX METOJIOB.

OCHOBHBIE AHAIUTUKO-METPOJIOTMYECKUE XAPAKTEPUCTUKU METOJOB M PE3YJIbTATOB
aHain3a, CnocoObl MX OLEHKU: Mpe/iesl OOHApYXKeHUS, KOA((OUIIMEHT YyBCTBUTEIIbHOCTH, HUXKHSS
Y BEPXHSs FPAHMIIA TUANIA30HA ONPEAEIISIEMBIX COIEPKAHUM, CEIEKTUBHOCTD, TPEIIU3UOHHOCTD B
YCIOBUAX CXOAMMOCTH (ITOBTOPSIEMOCTH) U BOCIIPOU3BOUMOCTH, PABHUIIBHOCTh, SKCIIPECCHOCTb.
O606mennbie ceaenust o 'OCT P UCO 5725 (2002).

3.3. O0mias xapakTepuCTKa CIEKTPAIbHBIX, JEKTPOXUMHUECKUX M XPOMATOrpahuIeCcKUX
MeTo10B aHanu3a. [IpencraBienue o poToMETpUYECKUX, TOTEHUOMETPUUECKIX METOAAX aHATN3a
¥ MOHHOOOMEHHOU Xpomartorpaduu.
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4 O0bem yueOHOH THCHUILINHBI

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

O01mas Tpy10eMKOCTh TUCIHHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,79 64 48
Jlexun 0,45 16 12
[Tpaktrueckue 3anstus (113) - - -
JlaGopatopusie padotsl (JIP) 1,34 48 36
CamocTosiTesibHasi padora 2,21 80 60
KonTakTHas camocrositenbHas paboTa 0,4 0,3

2,21
CamMOCTOSITETbHOE U3YUYEHUE PA3JIeNIOB TUCIIUIIIINHBI 79,6 59,7
Buja HTOroBOro KOHTpOJIA: 3ader ¢ oneHKOMH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI

«Puznyeckasa XuMHsD)

1. I_Ie.]'lb AUCHMIIVIMHBI — PAaCKpPLITh CMBICII OCHOBHBIX 3aKOHOB, YIPaBJIAIOMIUX XOIOM
XUMHYCCKOro mponecca, 1moxKa3aTrb o0actu MNPUITOKCHUA OTHUX 3daKOHOB W HAYYUTH CTYIACHTA
TpaMOTHO NMPUMCEHATH HUX IIPU PCIICHHHU KOHKPETHBIX TCOPECTHYCCKUX W IMPAKTUUYCCKHUX 3aaad,
IOHATH OCHOBHBIC KMHETHYCCKHUE 3aKOHOMCPHOCTH MMPOTCKAHUA XUMHUYCCKUX ITPOLIECCOB U POJIb

KaTajiu3a ajisd XHMHYSCKOU TEXHOJIOTHH.

2. B pe3yabTraTe u3y4yeHUs TUCHHUILUIMHBI 00y4AIOIIHACH 10JIKEH:

Obaaoams CleAyOMUMA KOMIETCHIUSIMEA U UHAUKaTOopamu ux aocTrkenus: OITK-1.3,

OIIK-1.7, OIIK-1.11.
3nams:

— OCHOBHBIC 3aKOHBI (1)H3H‘-I€CKOI>1 XUMUH, B3aMMOCBA3b

XapaKTEepUCTHUK IPOLECCa;

(1)I/I3I/I‘-IGCKI/IX n XUMHUYCCKHUX

IyTU OIpPEECNICHUs] Ba)KHEHIINX XapaKTePUCTUK XMMUYECKOIO paBHOBECHUS (KOHCTAHTHI
PaBHOBECHS], PABHOBECHOI'O BBIX0/1a IPOAYKTA, CTEIIEHU MPEBPAILEHNS UCXOAHBIX BELIECTB) U
BIIMSIHUS PA3TUYHBIX (PAKTOPOB Ha CMEIEHHE XMMUYECKOTO PaBHOBECHS;
TEPMOJMHAMHMYECKOE ONMCAHNE CBOMCTB UICABHBIX U HEUJCAIBHBIX PACTBOPOB, MOAXOBI K
HaXO0XICHUIO NMapIHaIbHBIX MOJIIPHBIX BEIMYMH KOMIIOHEHTOB pacTBOpa.

TEOPUIO FAJIbBAHUYECKUX SBJICHUN;

TEOpPUU KHHETUKH, NYTH TEOPETUYECKOIO0 pacyeTra CKOpPOCTEH XMMHMUYECKHUX PEAKLUi H
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOOB;

OCHOBHBIE 4Y€pThl T'OMOI€HHOIO M TE€TEPOreHHOro0 KaTajiu3a, MPUYMHBI YCKOPEHHUS
XUMHUYECKOI0 IIpoLecca B IPUCYTCTBUU KaTaanu3aTopa.

Ymemn:
OPUMEHSTh TEOPETUYECKUE 3HAHUS M OKCICPUMEHTAIBHBIE METOABl HCCIEIOBAHUS
(GU3UYECKON XUMHH MPH PEIICHUH MPodeCcCHOHANBHBIX 33/1a4;
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— TPEeICKa3blBaTh U HAXOIUTH ONTHMAIBHBIC YCIOBUS MPOBEACHUS XUMUYECKOTO MpoIiecca ¢
IEJTBIO TIOJYYCHHSI MAKCHMAITEHO BO3MOYKHOTO BBIX0JIa HHTEPECYIOIIETO IPOIYKTa;

— TPUMEHATH TEOPETUYECKHE 3HAHHWS M OKCICPUMEHTAIbHBIE METOMIbl HCCICIOBAHUS
(GU3MYECKON XUMHUHU IS PEHICHHS BOIPOCOB, BO3HUKAMOIIMX INPH HM3YYCHUH KHHETHKU
XUMHYECKHUX PEaKIUi;

— TPOBOJWUTH AHAIU3 M KPUTHUYECKH OILICHWBATH MOJYYCHHBIC SKCIIEPUMEHTAIILHBIC ITaHHEBIC,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Brnaoems:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOJO0B (PU3NYECKOW XMMHUU MJIsi PEIICHUs
KOHKPETHBIX MCCIIEIOBATEIbCKUX 33/1a4;

— HaBBIKAMH OIPEACICHUS COCTOSHUS PABHOBECHS U CaMOIPOHM3BOJILHOTO HAIMpaBIICHUS
XUMHYECKOT0 TPOIecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (DM3MYECKONW XUMHUH IS COJCPIKATCIBHON WHTEPIIPETAINN
TEPMOJUHAMHYECKHUX PACUETOB;

— METOJaMH OIpECIICHUS TMOpPSIKAa M CKOPOCTH PEaKIMH, YCTAHOBJICHHS JIMMHTHPYIOIICH
CTaJIMM U MEXaHMU3Ma N3y4aeMOl XMMUYECKON pEaKIIHH;

— HaBbIKAMH  COCTABJICHHUS TallbBAHWYCCKUX OJJEMCHTOB JUIS  IIeJIeH  OmpejelieHus
TEPMOJMHAMHYCCKHX XaPAKTEPUCTUK W KOHCTAHT PAaBHOBECHS HCCIICTYEMOM PCaKIUH;

— 3HaHUSMH OCHOBHBIX 3aKOHOB XHMHUYECKOW KWHETUKH, BIUSHUS PA3NIUYHBIX (HaKTOPOB
(TeMIieparypsbl, 1aBJICHUS, KaTaIM3aTopa) Ha CKOPOCTh XUMHUYECKON PEaKIIHH.

3. Kpartkoe cogep:xaHue JUCUMILIMHBI

4 cemecTp
Pa3nen 1. XumMnueckass TepMOIMHAMHKA

1.1. IlepBblii 3aKOH TEpMOJUHAMUKHI

TepMmoarHaMHUYECKHE CHUCTEMbl M TEPMOJMHAMHUYECKHE IMapaMeTpbl. DKCTEHCHUBHbBIE U
MHTCHCUBHBIE CBOWCTBAa CHUCTEMBI. TepmMoauMHaMHYecKUil mnpouecc. DYHKIUU COCTOSHUSA U
byHKIMK TIporiecca. BHYTpeHHSsT SHEprusl M SHTAIBIUA, UX CBOWCTBA. TeraoTra W paboTa Kak
dbopmbl mepenaun Hepruu. PaboTa pacmmpeHus raza u mosiesHas padbora. DOpMyITUPOBKH
MEpPBOro Hayala TEPMOAMHAMHKHU. B3auMOCBSI3b TEIJIOTHI, pabOThl U W3MEHEHHUS BHYTPEHHEU
SHEPTUU B U30XOPHOM, M300apHOM U M30TEPMHUYECKOM Tporeccax. TernaoéMKocTh BelecTBa —
M30XOpHAasl WM U300apHasi, MOJIsIpHasi, yaelbHast. TernnoéMKoCTh UIeaabHbIX Ta30B, B3AUMOCBSI3b
MousipabIX  TeruioéMkocted Cp u Cy ujeanbHOro raza. Termo€MKOCTh TBEPHABIX BEHIECTB U
KHUJIKOCTeH. 3aBUCHMOCTbh MOJISIPHOM M300apHOM TEMIOEMKOCTH BEIIECTBA OT TEMIIEPATYpHI,
SMITUPUYECKHUE YPaBHEHUS (CTEIIEHHBIE PSI/Ibl), KX TPUMEHUMOCTh. 3aK0H KyOoB [lebasi, mpaBuiio
Mrwomonra u Iltu. Cpemusis mzobapHas TEIIOEMKOCTh BEIIECTBA B HWHTEPBAJE TEMIEPATYD.
TemmnepaTypHas 3aBUCUMOCTh npupanieHus: sHtansiuu BemiectBa (Hr — Ho) mpu moctossHHOM
JABJICHUH ¢ Y9€TOM (Da30BBIX MmepexonoB. TermnoBoi a3 dext xumuueckoro nporecca. OCHOBHOE
cTanmapTHoe coctosiHue. CTaHgapTHBIE OJHTAIBIUM OOpa30BaHWS W CTrOpPAaHHS BEIIECTB.
[Ipumenenne 3akoHa ['ecca a1 BBIYMCIECHHUS TEIJIOBBIX A(PPEKTOB XMMUYECKUX M (DUBHUKO-
XUMHUYECKHX TMpoueccoB. CBs3b TEIIOBBIX A(PQPEKTOB MPH MOCTOSIHHOM O0O0bEeME U IpH
MOCTOSTHHOM JIaBJICHUU. 3aBUCUMOCThH TEIUIOBOTO d(eKTa peakiuu oT TeMieparypsl. BeiBog u
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ananu3 ypaBHeHuss Kupxroda B muddepennmanbaorn popme. MHTerpupoBanue ypaBHEHUS
Kupxroda.

1.2. Bropoii 3aKOH TEpMOANHAMUKH.

CaMonpou3BOIbHBIC U HECAMOIIPOU3BOIbHBIC, 00paTUMBIC U HEOOpATHUMbIE, PABHOBECHBIE
(KBa3MCTAaTUYECKNE) W HEPaBHOBECHBIC MpOIleCChl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO
nponeccoB. POpMYyJIHPOBKA BTOPOTO Hayajga TEPMOJUHAMUKH. ODHTPONUS KaK KpPHUTEPHil
HaIIPaBJIECHHOCTH CaMOINPOMU3BOJIBHBIX MPOLECCOB U PAaBHOBECUS B M30JIMPOBAHHBIX CHCTEMaX.
3aBHCHUMOCTh SHTPOIIUH BEIIECTBA OT [TapaMETPOB COCTOSTHUS (TeMIepaTyphl, 1aBJICHUs, 00beMa).
Pacuer u3MeHEHHs SHTPONMM B Pa3IUYHBIX MPOLECCAX, CBA3AHHBIX C U3MEHEHHEM COCTOSIHUS
UJICAbHOTO Ta3a, a TAaKXK€ YUCTHIX TBEPIBIX WM KUIKUX BelecTB. M3MeHeHue SHTpoOnuM B
MpoIecce CMENICHUS WACaTbHBIX Ta30oB. V3MeHeHue SHTponuu MpH (a30BBIX TMepexojax.
TemoBass Teopema Hepncera, mnocrynar [lnanka (TpeTbe Hadano TEPMOAMHAMUKH).
Craructuyeckass MHTEpIIpETalMs BTOPOro Havaja TepMOAMHAMUKH, ypaBHeHHEe bonblimana-
[Inanka. Beraucinenne aOCOMIOTHON SHTpONMHMH BemiecTBa. Pacder WM3MEHEHHS SHTPONHMH B
XUMUYECKHUX PEAKIUSIX MPU Pa3IMIHbIX TeMiiepaTypax. O0bweaunennoe ypaaenue I u Il 3akoHoB
TepMoAuHaMHUKU. DHeprus ['enpmronbia u sHeprusi ['mb0ca kak KpUTEPUHM HAIPaBIEHHOCTU
MIPOLIECCOB M PABHOBECHS B 3aKPBITHIX CUCTEMaX. XapakTepuctuieckue QyHKIUU. 3aBUCUMOCTh
sHeprun [enmpmronbua u sHeprun [ubOca OT mapameTpoB cocTosHUs. TemmeparypHas
3aBUCUMOCTH dHepruu [ n66ca BemecTBa ¢ yaétoM a3zoBsix nmepexoaoB. Pox ¢azoBoro nepexona
(mepBsIii, BTOpoit). YpasHenus ['mub0ca-I'enpmronbna. Pacder n3aMeHeHU CTaHIAPTHBIX SHEPTUI
I'u606ca u ['enbMromnpila B XUMUYECKUX PEAKIUSAX MPU PA3INIHBIX TEMIIEpPATypax.

CucremMbl NEPEMEHHOTO COCTAaBA. XHUMHUYECKHH IOTEHLIHAd KOMIIOHEHTA CHCTEMBI.
3aBUCUMOCTh XMMUYECKOTO NMOTEHIMANA OT AABJICHUS U TEMIEPATYpPhL. Y CJIOBUS PABHOBECUS U
CaMONPOU3BOJIBHOTO MPOTEKAHUSI MPOLECCA B CUCTEMAX MIEPEMEHHOTO COCTaBA.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanbpHbiii 0amaHC XUMHUYECKOW pEaKIMH, CTENEeHb MPEBpAIEHUS, XUMHUUYECKas
NepeMeHHas. YpaBHEHHE M30TE€PMbl XHMHYECKOM peakuuu (m3otepmel Bant-I'odda).
XUMHYECKOE CpOJACTBO. AHaAINW3 YpaBHEHMS HM30TEPMbl Il ONPEIEIICHUS HaIlpaBJICHUs
CaMOIIPOMU3BOJIBHOTO  MPOTEKaHMs]  XMMHMYECKOM  peakuuu OT  JAHHOTO  MCXOZHOIO
(HEpaBHOBECHOTO) COCTOsIHMS. TepMoauHamMHuyeckass KOHCTaHTa XMMHUYECKOTO pPaBHOBECUS U
SMITUPUYECKHE KOHCTAaHThI XuMmuueckoro paBHoBecus (Ky, Ke, Kn, Kp), ypaBHeHHs uX CBS3M 11
peakuuu B ujeanbHo ra3oBoit cMecu. KoHCcTaHThI paBHOBECHS JIsl TOMOT€HHBIX U T€T€POre€HHbBIX
peakuuid, HIealbHBIX W HEUJCANbHBIX PEAKIMOHHBIX cHcTeM (Ha mnpumepax). CmenieHue
XHMHYECKOTO paBHOBECHS NMpU U3MeHeHuH obrmiero aasnenus (T = const) u mpu n1o6aBieHnH B
cucremy uHeptHoro rasa (T = const, P = const).

Bnusiaue TeMnepaTypbl Ha KOHCTaHTY XUMHUYECKOTO PAaBHOBECHS, YPaBHEHUS N300aphl U
U30XOpbl XMMUYECKON peakuuu. BriBoj, aHATN3 U MHTErPUPOBAaHHE HA3BaHHBIX YpaBHEHHUH Ha
npuMepe ypaBHeHHs n300apbl. Pacdyer cpenHero 1 MCTUHHOTO TEIUIOBOrO 3(h(ekTa XuMHUECKUX
peaknuii U3 3aBUCHMOCTH TEPMOANHAMUYIECKOH KOHCTaHTHI PABHOBECHS OT TeMIlepaTypbl. Pacuer
KOHCTAHT PaBHOBECHS XMMHWYECKUX PEAKIMH M3 CTAHJAPTHBIX TEPMOJMHAMHYECKHX (DYHKIUH
BEIECTB. BeIuncieHne KOHCTAaHT PaBHOBECHSI XUMHYECKUX PEAKIMi MO CIPAaBOYHBIM JITAHHBIM O
KOHCTaHTaX PaBHOBECHS PEaKIMii 00pa30BaHUs COCIMHEHHUN U3 MMPOCTHIX BELIECTB.
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Pa3znen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBEIe Nnepexoabl 1 (basoBaﬂ auarpaMmma COCTOAHHUA NI OJHOKOMIIOHCHTHBIX CUCTEM

da3a, KOMIIOHEHT, YUCIO cTerneHeld cBoboxawl. IlpaBunmo Qa3 I'mbb6ca. I[Ipumenenue
npaBuia (a3 ['mG6ca ans aHanmm3a (a3oBBHIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMax.
JlnarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOW CHUCTeMbl, €€ (a3oBbIC MOJS, JIMHUM U TpPOIHbIE
TOYKH, BBIpAXKAIONIUE COOTBETCTBEHHO OJHOGa3HOe, NByXdhazHoe M Tpex(a3HOe PaBHOBECHS.
HacelenHslil nap, TeMneparypHasi 3aBUCUMOCTb JTaBJIEHUS HachllleHHOro napa. Kputuueckas
TOYKa, KPUTUYECKOE COCTOSHHUE BEILECTBA, €ro OCOOEHHOCTH. BBIBOA M aHaIN3 ypaBHEHMS
Knanelipona. 3aBUCUMOCTb TeMIEpaTyphl IUIABJICHUS OT BHELIHETO JABJICHHS, HHTEIPUPOBaHUE
ypaBHeHust KuameiipoHa njsi paBHOBecHs TBEpAOE TENO - KUAKOCTh. PaBHOBecHs C Ta30BOM
¢azoii, ypaBuenue Knanelipona-Knaysuyca, BBIBOJ M HHTETPUPOBAHUE YPAaBHEHUS JJISl OITMCAHUS
JUHAKA MCIApEeHUsT M CyONUMAalMM, MCIONb3yeMble aonyuieHus. OnpeneneHue KOOpIUHAT
TPOWHON TOYKH.

2.2. Onpenenenre TepMOAMHAMUYECKUX QYHKIIUM Mporiecca (pa3oBoro mnepexosia

[Ipumenenne  ypaBHenus  Kianeilpona-Knaysuyca s pacdeta  M3MEHEHHS
TEPMOAMHAMHYECKUX (QYHKIMH Tpu (a30BbIX MpeBpalleHUsX. B3auMOCBsA3b SHTAIbIUN
TIJIABJICHUS, UCTTAPEHUS U BOSTOHKHU B TPOMHOW TOYKE. DMIIMPHUUECKOE MTpaBUiIo TpyTOHA.

Pa3nen 3. TepmoanHaMuyecKkasi TEOPUsi pACTBOPOB
3.1. OcHOBBI TEPMOAMHAMMKY pacTBOPOB. IlaprinanbHbie MOJIBHBIE BETUYHHbI

Knaccudukanuu pactBopos. [lapunanbHble MOJSIpHBIE BETMYUHBL. YpaBHeHHs | 'n60ca-
Jrorema (BbIBOA M aHaiM3). MeTObl ONpEACTICHNUS MapPIHUAIbHBIX MOJSPHBIX BEJIUYUH (METOX
KacaTelbHBIX W METOX OTpe3KoB). OTHOCHUTENIbHBIC TapIUATbHBIC MOJISPHBIE BEITMYHUHBI
(mapumanbHBIe MOJIIPHBIE GYHKIIUKA cMeIIeHus ). TepMoanHaMuaeckiue GyHKIIMA CMETIICHHUS.

3.2. TepMoAMHAMHUYECKOE OMUCAHUE UJICATIbHBIX U HEUICAIbHBIX PACTBOPOB

WNneanpubie  (COBepIIEHHBIE) pacTBOPBL. XUMHUYECKHW TMOTEHIMAT KOMITIOHEHTa
ueanbHOro pactBopa. TepMoauHaMudyeckue (YHKLIMU CMEIIEHUs Ui MJCalbHBIX PACTBOPOB.
PaBHOBecue "uneanbHBI pacTBOp-map", 3akoH Payns, rpaduueckas MHTEpHIpeTanus 3aKoHa
Payns. IlpenenbHo pa30aBieHHBIE pacTBOPHI, 3akoH ['eHpu. VYpaBHEHHE XHUMHYECKOTO
NOTEHLMana JUIsl pacTBOPUTENS M PpacTBOPEHHOro BemlecTBa. HewpeanbHble (peaibHBIE)
PacTBOPBI, MOJOKUTENIbHBIE U OTPULIATENIbHBIE OTKJIIOHEHUS OT UAeaNbHOCTH (0T 3aKoHa Pays).
CraHgapTHBIE COCTOSHMS KOMIIOHEHTOB pacTBOpa. CHMMETpUYHAsA U HECUMMETPHYHAS! CUCTEMBI
cpaBHeHMs. PacdeT akTMBHOCTEH M palMOHAIBbHBIX KO3((PUINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuyeckne (QyHKIUMM CMEUIEHHs [UId HEUJEalbHBIX pacTBOpPOB.
3aBUCUMOCTh AKTHUBHOCTH M KO3((UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIEpaTypsl U
JTaBJICHMSL.

3.3. KomnuratuBHble CBOICTBa pa30aBICHHBIX PACTBOPOB HEJETYYHMX BEILECTB B JIETy4eM
pacTBOpUTEIIE

KonnuraTuBHble cBOicTBa pa30aBIEHHBIX PACTBOPOB HEJETYYHMX BELIECTB B JIETYUHX
pacTBOpUTENAX (ITOHWKEHHE JABICHMS HACHIIIEHHOIO Iapa pacTBOPHUTENs HaJ PacTBOPOM IO
CPAaBHEHHUIO C YUCTBIM PACTBOPUTEIIEM, OBBILICHUE TEMIIEPATyphl Ha4ajla KUIICHHS U IIOHUKCHHE
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TeMIepaTypbl HaJaja OTBEpIECBaHUSA pacTBOpOB, OCMOTHYECKOE JaBJICHUE).
D0yIIMOCKONMYECKass M KPUOCKOIMHMYECKass KOHCTAHTHI pacTBOpUTENs. BbIBOA ypaBHEHHS,
CBSI3BIBAIOILIETO MTOHWKEHHUE TEMIIEPATypbl HAadajla OTBEpPJEBaHUsA C KOHUEHTPALMEN PacTBOpa.
OcmMmoc, 0OCMOTHYECKOE JaBJieHHE, 00paTHBI ocMoc. Vcnob30BaHNEe KOJUTMTaTUBHBIX CBOWCTB
Uil ONPENENTEHUsT MOJIIPHOW MAacChl, CTENEHH JUCCOLMALMM WIM CTEINEHH AacCOLMaluu
pacTBOPEHHOTO BEIIECTBA.

Pa3znen 4. ®a3oBbie paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaX
4.1. PaBHOBeCHE «KUIKUN PaCTBOP - HACBIIICHHBIN MTap» B JBYXKOMIIOHEHTHBIX CUCTEMAaX.

JluarpaMmbl  «IaBJIEHHE-COCTaB»,  «TEMIIEpaTypa-coCTaBy», «COCTaB  Iapa-coCTaB
KHUJIKOCTH» U1 MJICANbHBIX W HEUACaIbHbIX pacTBOpoB. IlpumeHenuwe mnpaBmwia ¢a3 K
UCCIIEIOBaHMIO AuarpamMM. 3akoHbl [ m60ca-KoHoBanoBa. A3zeoTporusi, TEpPMOIMHAMHUYECKOE
yclIoBUE TOYKH a3zeoTpona. [IpaBuiio peruara. @®U3NKO-XMMHUYECKHE OCHOBBI Pa3esICHUs KUIKUX
cMecell MeTo/1aMU TEPETOHKH U PEKTU(UKAITUH.

4.2. PaBHOBECHE «KUIKOCTh-TBEPJOE» B ABYXKOMIOHEHTHBIX CUCTEMAX.

Tepmudecknii aHanm3, KpUBBIC OXJAXKACHHS, MOCTPOCHHE AWArpaMMbl IUIaBKOCTH IO
KPUBBIM OXJaxaeHus. CHCTEMBl C OrpaHMYCHHOM ¥ HEOrPaHWYEHHOH pPacTBOPUMOCTHIO
KOMITOHEHTOB B TBEPAOM cocTOsSHHH. M3oMopdusm. Tumsl TBepapIX pacTBOpOB. Jlmarpammer
IUTaBKOCTH HM30MOP(HO KPHUCTATU3YIOIUXCSA BELIeCTB. JlparpamMMbl IUIAaBKOCTH CHCTEM C
OTPaHUYEHHOW PACTBOPUMOCTBIO B TBEPJOM COCTOSIHUM. DBTEKTUYECKOE M MEPUTEKTHUECKOE
paBHOBecus. OnpezefieHHe COCTaBa HIBTEKTHUECKOW >KUIKOCTU IOCTPOSHUEM TpPEYrojJbHHUKA
Tammana. [Ipumenenue npasuia a3z ['m66ca k uccnenoBanuio Gpa3oBbIX paBHOBECHIA.

5 cemecTp
Pa3znea S. PacTBOpbI 3JIEKTPOJIUTOB
5.1 PacTBOpPBI 37IEKTPOJIUTOB B CTATUUECKUX YCIOBHSIX

TepMoauHAMUYECKOE OMNKMCAaHWE CBOMCTB PACTBOPOB DSJIEKTPOJUTOB. AKTUBHOCTH M
KO3 PUITMEHTHI aKTUBHOCTH 3JICKTPOJIMTA M HOHOB B PACTBOPE, CpEeTHUE HOHHBIC KOA(DPHUITEHTHI
akTUBHOCTH. CBsA3b AaKTUBHOCTU DJJIEKTPOJINTA CO CpPEAHEH HOHHOW aKTUBHOCTBIO U
KOHLEHTpauuen anekrponura. MonHas cuna pactBopa. [IpaBuino voHHONM cuibl. OCHOBHBIE
MOJIOKEHUS SJIEKTPOCTATHUECKON TEOPHH CUIIBHBIX 3J1eKTponauTOB Jlebas-Xokkens. [Ipenenbubiii
3akoH JleGas-XI0KKels, BTOpOe U TPEThe MPUOIMKEHUS TEOPHH, TpadUuecKoe MpesICTaBlIeHUe
ITUX 3aBUCUMOCTEHN.

5.2 PacTBOpBI 2JIEKTPOJIUTOB B JUHAMUYECKHUX YCIOBHUSIX

[IpoBognuku snekTpudeckoro Toka I u Il poga, noHHAS M ANEKTPOHHAS] TPOBOJIUMOCTD.
VnaenbHass, MOJSpHAs M SKBUBAJICHTHAs JJIEKTPUUYECKHE MPOBOJMMOCTH, B3aUMOCBSI3b MEXAY
HUMHU. 3aBUCUMOCTD Y/AEJIbHON U MOJISIPHOM 2JIEKTPUYECKON MPOBOJAUMOCTENH OT KOHLIEHTPALHUH,
TEMIIepaTypbl U MPHPOIBl pacTBopuTeis. CKOpPOCTh M MOABM)KHOCTH (20CONIOTHAsi CKOPOCTb
JBUKEHUS) MOHOB. 3aKOH HE3aBUCHUMOIO JBHKEHUS MOHOB (3akoH Kombpayma). [IpenensHbie
MOJISIPHBIE 3JIEKTPOIIPOBOJHOCTH HMOHOB. OcTaeTHBIH MEXaHU3M MEepeHOca 3IIEKTPUYECTBA
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MOHAMU TUJIPOKCOHMS U THAPOKCHIa. Yucia mepeHoca HOHOB. DJIEKTPOIPOBOIHOCTh PACTBOPOB
CWJIBHBIX 3JICKTPOJIMTOB, YpaBHEHUE KOpHs KBaapaTHoro (ypaBHeHue Konbpaymia). [Ipumenenue
TEOPUU CHUIBHBIX SJICKTPOJIUTOB ISl OOBSCHEHUS AIEKTPOPOPETUIECKOTO M PENaKCallMOHHOTO
3¢ (HEeKTOB CHIKEHHUS DIIEKTPOIPOBOJHOCTU. BiwsiHHE moNiell BBICOKON HANPSIKECHHOCTH U
BBICOKOM 4aCTOTHI IEPEMEHHOI0 TOKA Ha 3JIEKTPONPOBOAHOCTh PACTBOPOB. METOAMKY U3MEPEHUS
3JIEKTpONpoBOAHOCTH.  KOHAyKTOMETpHYEecKOe  OmpeneieHue CTENMEeHW ¢ KOHCTAHTHI
JUCCOITMAITMN  CTTA0BIX AJIEKTPOJIUTOB, TEIUIOTHI, SHTPONHMH M HHeprum [ ubbca mpoiecca
JUCCOITUAITNN, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTMHCHHIA.

Pazngen 6. JjekTpoxumMmuueckne cucTeMbl (1[eMn)
6.1 DJIC u 371€eKTpOAHbIE TOTEHIIUAIIBI

DNeKTpOXUMHUYECKHEe CUCTEMBI (1ienn). Bo3HUKHOBEHHE CKauka MOTEHIIMANa Ha TPAHUIIE
paznena mpoBogHukoB I u Il poma. JIBoiHOW »1eKTpUYECKUM CIION. DIEKTPOXUMHUYECKUI
MOTEHIIMAN, TallbBaHU-TIoTeHIIMan. OOpaTUMBbIe ANIEKTPOJIBI U OOPATUMBIE AIEKTPOXHUMHYECKUE
nenu  (RJIEMEHTHI). DIJIEKTPOJBIKYIAS CHJIa TalbBaHMYECKOTO D3JIEMEHTa, YCJIOBHBIN
3JIEKTPOIHBIN OTEHIMAI (TTOTSHITHAT B BOJOpoaAHOM mikaie). Cesi3b DJ]C raapBaHHYECKON HETH
C DOJEKTpOoAHBbIMM TmoTeHnuanamu. I[IpaBuno 3HakoB OJIC M 3IEKTPOIHBIX MMOTEHIMAJIOB.
TepMoauHamMuyeckasi TeOpus TaIbBAaHUYECKUX sIBIEHU. BwiBoa m aHanu3 ypaBHeHusi HepHcra,
BhIpakawomero 3aBucuMoctb JJ[C raapBaHMUYECKOrO 3JE€MEHTa OT aKTUBHOCTEM KOMIIOHEHTOB
AIIEKTPOAHON peakuuu. YpaBHeHue ['nb6ca-I'enbMronbua s 3JIEKTPOXUMHUYECKUX CHCTEM.
3aBucumocts D/IC ranbBaHNYECKOTo JIeMEeHTa OT Temneparypbl. Kimaccugukarus 3i1ekTpoos:
AJIEKTPO/JIbI IEPBOTO U BTOPOTO POJA, Ta30BbI€, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE. Y paBHEHUE
HepHcTa i1 moTeHnmana 3JeKTpoJoB BCEX BUAOB.

6.2. 'anpBaHNYECKUE DJIIEMEHTEI

Tunsl rabBaHUYECKUX AJIEMEHTOB: XMMHUYECKHE, KOHIIEHTPAaLMOHHbBIE, C IEPEHOCOM, 0e3
nepenoca. Jud@y3noHHbli noTeHIMANI, MEXaHU3M BO3HUKHOBEHUS M METOJbl €r0 YCTpaHEHUs
(cBemeHusT K MUHHUMaIbHOW BenuuuHe). Metomuka wusMmepenus OJIC W 2JIEKTPOIHBIX
IIOTCHIIMAJIOB. HpI/IMeHeHI/Ie MNOTCHIHUOMCETPpUH JIsI  OHNPCACICHUA TCPMOANHAMUHUYCCKUX
XapaKkTEPUCTUK XUMHUYECKUX PEAKUUH, MPOTEKAOIMMUX B TaJbBAHUYECKOM LENH, KOHCTAHT
XMMHUYECKOTO PABHOBECHSI, aKTUBHOCTEH M KO3()(PUIMEHTOB aKTUBHOCTH 3JIEKTpOIUTOB, pH
pacTBOpPOB, MPOU3BEACHUSA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCIUHEHUN. XUMHUUYECKUE
UCTOYHUKU TOKA.

Pa3zgen 7. XuMnueckasi KHHETHKA
7.1. ®opmanbHas KUHETUKA

TepmoauHaMuyeckas BO3MOXKHOCTb IpOLECCa M €ro IpakTH4yecKas (KHHETH4ecKas)
ocymecTBUMOCTb. [Ipenmer u 3a1aun XuMuueckoil KHHeTUKU. OCHOBHBIC TOHATHUS (hOpMaAIIbHON
KUHETHKH: CKOPOCTh XUMHMYECKOW pPEaKLMH, MOJIEKYJISIPHOCTb, YACTHBIA M OOIIMH MOPSIOK.
OCHOBHOH MOCTYJIAaT XUMHUYECKOW KHHETHKH, KUHETHMYECKOE YpPaBHEHUE CKOPOCTH PEaKLHH.
KoHcTanTa CKOpPOCTM XHMMHUYECKOM pEakLMH, pa3MEpPHOCTh KOHCTaHTBI CKOpPOCTH. MeToasl
OIpeIeNIEHUs] CKOPOCTEM XMMHUUYecKUX peakiuil. [IpocTbie (31eMeHTapHbIE) U CIIOKHBIE pEeaKIUH.
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Kunernka mpocTeix u (OpMaiIbHO MPOCTHIX OZHOCTOPOHHHX T'OMOTEHHBIX peakiuid. Peakumu
IepBOr0, BTOPOrO0 U Tperbero mnopsaakoB. JuddepenumanbHas u uHTErpanbHas (HOpMbI
KUHETHYECKUX YPaBHEHHH, KMHETHYECKUEe KpHBbIC. JIMHEHOE mpeacTaBiIeHne KUHETHUYECKUX
KPHUBBIX Ul peakIUil pa3lM4HbIX MOPAIKOB. Bpems mnomynpeBpamieHus. Peakiuu HysneBoro
nopsiaka. Meton u30bITKa (M3oisammu) OcTBajipAa ONpPENENEHHs YacTHBIX IOPSIKOB IO
COOTBETCTBYIOLIEMY peareHTy. JluddepeHnuanbaple 1 MHTETPalTbHBIE METOBl ONPEACICHUS
HOpsIKa peakunu. Pa3znndne KOHIEHTPAIIHOHHOTO U BPEMEHHOTO MOpsiAKOB. CII0KHBIE PeaKIHu.
[IpyHIMD HE3aBUCHMOTO MPOTEKAHHs JIEMEHTapHBIX peakiuii. OOpaTHMble U MapajuienbHbIe
peaknuu mepBoro nopsiaka. JuddepeHnmanbapie ypaBHEHUS, ONMCHIBAIOIINE CKOPOCTH 3THX
peakiuii, ux uHTerpupoBanue. Kunernueckue KpuBbie s KQXKJIOTO U3 pearupyronux BEIECTB.
[locnenoBarenbHble peakuuu 1-ro mopsaka. Cucrema auddepeHInanbHbIX —YypaBHEHHH,
ONKCBHIBAIOIINX KUHETUKY TOCIENOBaTeNbHbIX peakiuil. KuHerndyeckue ypaBHEHUS U
KUHETHYECKUE KPUBBIC JJIS BCEX YYACTHHUKOB peakIMHU. BpeMs AOCTHXKEHHsS MaKCUMallbHOU
KOHILIEHTPALMK POMEXKYTOYHOTO BEIIECTBA. 3aBUCHMOCTh MaKCHUMAJIbHOM KOHIIEHTPALUH
IPOMEXYTOYHOTO BEIIECTBA OT COOTHOIICHUS KOHCTAHT CKOpPOCTEH OTAENBHBIX CTaaui
Mocaea0BaTeNbHON peakuu. [[pUHIMI TUMUTHUPYIOIIEH CTaINK MTOCIEA0BATEIbHON XMMAYECKOM
peakuun. CralMoHApHBIM PEXKUM MNPOTEKAHUS TOCIEAOBATEIbHBIX peakiuid. Merton
KBa3HMCTAI[MOHAPHBIX KOHIICHTpAIU, 00J1acTh MpUMEeHeHus1. BnusHue Temreparypsl Ha CKOpPOCThb
XUMHUYECKON peakuuu, npubimmkenHoe mnpaswio Baur-I'odda. YpaBuenue AppeHuyca B
muddepeHMaabHOR W uHTerpanbHOW  Qopme. OddexkTuBHAsE SHEPrusi aKTUBALUH U
IPEIPKCIIOHEHIINATBHBI MHOKUTEIb, METO/IbI MX OTPE/ICICHHUS U3 SKCTIEPUMEHTAIIbHBIX TaHHBIX.

7.2. Teopuu XUMHUYECKON KUHETUKHU

Teopust aktuBHBIX (OmHapHBIX) coymapeHuid (TAC). CkopocTh peaknuu Kak YHCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYI B €IMHUIlY BpeMeHU. KoHCTaHTa cKopocTH OMMOIEKY I pHON
peakuuu. OU3NYECKUI CMBICT MPEIIKCIIOHEHIIMAIbHOTO MHOXHTENS M SHEPTUM aKTUBALlUU B
pamMKax TEOpHH aKTUBHBIX coynapeHuid. Ctepuueckuil pakTop, HEOOXOAMMOCTh €ro BBEJICHUS B
KMHETUYECKOE YpPaBHEHUE PEAKIMH. JJOCTOMHCTBA U HEOCTATKU TEOPUN AKTUBHBIX COYJapEeHUN.
MexaHu3M MOHOMOJEKYJISPHBIX Tra30BbIX peakuumii B pamkax TAC, cxema JluHaemana.
HcronkoBaHne NpUYMH U3MEHEHHUS MOPSAJKa MOHOMOJEKYJISPHOW peakUUd INpU HU3MEHEHHUU
JTaBJICHMSL.

Teopust mepexoanoro cocrosinus (aktuBupoBanHoro komruiekca) (TIIC wmm TAK).
OcnoBuble nionoxkeHusa TIIC, kuHeTnueckass cxema peakuuu. [[OBEpXHOCTh MOTEHIMATBHOMN
SHEPruu, KOOpJIWHATa PeaKkluu, MyTh peakuuu. AKTUBUPOBAHHBIN KOMIUJIEKC M €ro CBOMCTBA,
UCTUHHAsT SHeprusi axkTuBanuu. CKOpOCTh pPEaKIMH — CKOPOCTh pachaja aKTUBUPOBAHHOIO
KOMILJIEKCa (ckopocThb ero MPOXOXKACHUS yepe3 MOTEHIUATbHBIN Oapwep).
KBaszurepmonunamuueckass ¢opma ypaBHeHuss TIIC, sHTanpmusi W SHTPONHUS AaKTHBAIUH,
TPAaHCMHUCCUOHHBIN  K03(puuument. CBsA3p SHTAIBNUU  aKkTUBAMU ¢ 3(PeKTUBHOM
(9KCTIEpUMEHTANILHO ) SHEPTUEH aKTUBAIUH.

7.3. DOTOXMMHUYECKUE U LIETTHBIE PEAKIIHHI

DOTOXMMUYECKUE PEaKIuU, TEPBUYHBIE M BTOPUYHBIC (OTOXMMHUYECKHE IPOIIECCHI.
®doromuccormarus u  poronmu3. Dortoduznueckue (AE3aKTUBAMOHHBIC) TIPOIECCH TPHU
MOTJIONICHUH W3NydeHus. 3akoHbl (oroxumuu: ['porryca-lpenepa m Oinmreiina-Iltapka.
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KBanToBbIil BbIXOA. KuHeTHKa mpoleccoB, MPOUCXOIAIIUX C y4acTHEM (POTOBO30YKIEHHBIX
monekyn. Cencubmimzaropsl, CeHcuOunmu3upoBanHele GoToxuMudeckue peakiuu. OCHOBHBIE
pa3nuuus peakiui ¢ (HOTOXUMHUYECKUM M TEPMHUUYECKUM HHUIUHpPOBaHHEM. DOTOXMMHUYECKHUE
nporeccsl B atMochepe, poTocuHTE3.

Hennble peaxkuuu. Ilpumepsl peakuuii, NPOTEKAOIUX II0 LENHOMY MEXAHU3MY.
OCOOEHHOCTH M OCHOBHBIE CTaJUU LEMHBIX peakiui. MexXaHu3Mbl 3apOXKACHUS, PA3BUTHUA U
oOpeiBa 1erneld. JImHEWHBII W KBaJApaTU4YHBIM OOpBIB Ilened. 3BEHO IeNu, JJIMHA IICTIH.
Hepa3sBeTBieHHBIE M Pa3BETBICHHBIE LICMHBbIE peakuu. KuHETHKa HEpa3BETBIEHHBIX LIEMHBIX
peakmuii. CTaguu pa3BETBICHHON EMTHONW peakiny. BeposTHOCTh 0OphIBa M pa3BETBICHUS IIETTH.
PasButHe pa3BETBIEHHBIX LIEMHBIX PEAaKLMW BO BPEMEHH, CTAllMOHAPHBIA M HECTALMOHAPHBIN
pexuMbl TeueHMs peakuuu. IIpenenbHble SBICHHS B PAa3BETBIEHHBIX peakuusax. HuxHuil u
BEPXHUI Mpeieibl BOCINIAaMEHEHUs (B3pbIBa) LenHOo# peakiuu. [loxyocTpoB BocIiaMeHEHHS.

Pazgen 8. Karaaus

['omorenHslii W rereporeHHbIl Katanu3. ABTokaTann3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTATUTUYECKUX peakuui. BnusHue katanuzaropa Ha TEPMOJAMHAMUYECKHE M KUHETUYECKHE
XapaKTEePUCTUKU  XUMHUYECKUX  peakiui. CeleKTUBHOCTh  JCWCTBHS  KaTajau3aropa.
Karanutnueckass akTUBHOCTh, yZAE/bHAas KaTaIUTHYECKas aKTUBHOCTb. [|'OMOTEHHBIM KaTaius.
CIuTHBIN U pa3AelibHbIA MEXaHU3Mbl KaTAIMTUYECKUX PEAKLUN, YHEPreTUYECKUE TUarpaMMbl
B3aMMO/ICHCTBHS PEareHToB ¢ KaTamu3aTopoM. OOmuil u cnenuduyeckuii KUCIOTHO-OCHOBHBIN
kartanu3. O¢deKTuBHAS KOHCTAHTa CKOPOCTH pEaKIHH, KaTAIM3UPYeMOW BEIIECTBAMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOMcCTBaMH. KaranuThyeckue KOHCTAaHThl CKOPOCTH  PEaKIIMH.
I'ereporennsii kaTanus. CKOPOCTh T€TEPOr€HHO-KaTATUTHYECKON peakuu. TUIbl reTepOreHHbIX
KaTaJnu3aToOpOB. 3aKOH JEHCTBYIOIIMX TOBEpXHOCTEH. Posb ancopOiuu B TETEPOTCHHOM
npouecce. KuHeTnka rereporeHHO-KaTaTUTHUYECKUX peaklui, He JIUMUTUPYEMBIX Tuddy3uen.
OTpaBiieHUE KaTaIN3aTOPOB.

4. O0beM yueOHOM JUCUUIJIMHBI

Beero ; Cemectp :
Bun yae6HO# paboThI
Axkan. Axkan. Axkan.
3E 3E 3E
q. q. q.

OO61mast TpyA0€MKOCTh AUCHUTIIINHBI 14 504 7 252 7 252
K oora —

OHTAKTHas padoTa — ayIMTOPHbIE 534 | 192 2,67 96 2,67 96
3aHATHS:
Jlextuun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHast padora 240 3,33 120 3,33 120
[MoxroroBka k 1a00paTOpHBIM paboTam 120 60 60
KonTakTHas camocrositensHas paboTa 6,66 - 133 - 133 -
CamMocTosATenbHOE U3YUYEHHE Pa3esioB 120 60 60
JUCIUTIAHBI

Buabl koHTpOJIA:
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IK3aMeH 2 72 1 36 1 36
KonraktHas pabora — mpomexkyTodHas 0.8 04 04
arTecTamnus 2 1 1
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIA: JK3aMeH IK3aMeH
Beero ; Cemectp :
Bun yae6HO# paboThI Acp. Acp. Acp.
3E 3E 3E
9. 9. 9.

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 14 378 7 189 6 189

KonTakTHas padora — ayinToOpHbBIE 534 144 2,67 7 2,67 7

3aHATHS:

Jlexumu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeqibHAs paboTa 180 3,33 90 2,33 90
[MoxroroBka k 1abopaTOpHBIM paboTam 90 45 45
KonTakTHas camocrositenbHas paboTa 6,66 - 333 - 333 -
CamocTosiTeTbHOE H3yUCHHE Pa3JIeIOB 90 45 45

JUCLIUILINHEI

Buasbl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonraktHas pabora — mpomexkyTodHas

0,6 0,3 0,3
aTTecTanus 2 ’ 1 ’ 1 ’
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

AHHOTan U padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Koanonanas xumus»

1 Heap aucuumiMHbl — MpuoOpeTeHrne O0yJYalOIMMUMHUCS 0a30BBIX 3HAHWK B 00JIACTH
TEPMOJMHAMUKY MTOBEPXHOCTHBIX SBIICHUH U CBOMCTB JUCTICPCHBIX CHCTEM M MOJIYYCHUE YMEHUN
B YaCTH HCIOJb30BAaHUS STUX 3HAHUN NpPHU KCCIEAOBAHUHU, MPOEKTHUPOBAHMM M CO3JaHUU
PEATBbHBIX CUCTEM, SIBJISTFOIIUXCS B OONBIIMHCTBE CIIy4aeB TUCTICPCHBIMH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JI7KEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

OIlIK-1.4, OIIK-1.8, OlIK-1.11.
3namp:

- IPU3HAKN 0OBEKTOB KOJUIOMIHON XUMUHU U UX KJIacCU(PUKAIUIO.

- OCHOBHBIC TIOHSATHSI W COOTHOIICHUS TEPMOJAMHAMHUKH TIOBEPXHOCTHBIX  SIBJICHHUI
(TepMoaUMHAMUKa TOBEPXHOCTHOTO CJIOSA; aJre3usi, CMauWBaHHE M pacCTeKaHUE KHJIKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHAE CBOWCTBA TEJ; aICOPOIUS Ta30B U MapoB, aIcOpOIus U3
pacTBOpPOB).

- OCHOBHBIE TeOpPHH PU3NIECKON aCOPOIIUH.
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- OCHOBHBIE TMPEJCTABICHUA O CTPOCHUM JIBOWHOIO JJIEKTPUYECKOTO CIIOS; IPHUPOIY
ANEKTPOKUHETUYECKOTO MOTEHIMAIa; OCHOBHBIE JIEKTPOKUHETUUECKUE SBJICHMUSL.

- ycloBHS TpUMEHUMOCTH 3akoHa CrTokca; 3akoH OWHINTeHA — (CMOJIyXOBCKOTO,
TUIIcOMEeTprUecKoe ypaBHeHue Jlamnaca.

- IPUPOJY CEAMMEHTAIIMOHHON M arperaTMBHON YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB kax nuo(uiIbHBIX CHCTEM; OCHOBHBIE moJioxkeHus Teopun JJIDO; nmpruunHbl 1 0cOOEHHOCTH
OBICTPOI M MEJICHHON KOAryJIsIuy, KOHIICHTPAITMOHHOW ¥ HEUTPaTu3allMOHHON KOAryJIsInu.

- TUTIBI CTPYKTYP, BOSHUKAIOIIHE B TUCIIEPCHBIX CUCTEMAaX, IPUYUHBI U YCIOBHS UX 00pa30BaHUS;
KJIaCCU(UKALIHUIO TUCTIEPCHBIX CUCTEM I10 X PEOJIOIMUECKUM CBOMCTBaM.

Ymemos:

- paccuuThIBaTh apaMeTpPbl, KOTOPBIMU XapAKTEPU3YIOT AUCIIEPCHOCTb.

- TPOBOJUTH pacueTbl C MCHOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUN TEPMOJIUHAMHKU
MTOBEPXHOCTHBIX SIBJICHUI.

- pacCYUTHIBATh OCHOBHBIE XapaKTEPUCTUKU MOPUCTOU CTPYKTYPHL

- pacCUMTHIBaTh BEJIIMYMHY 3JEKTPOKMHETHUYECKOr0 MOTEHIMaNa MO JaHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.

- paccuHMTHIBaTh WHTErpalbHyl0 U IuPepeHInanbHyl0 KpUBBIE paclpeesieHus YacTHIl IO
pazmepam.

- paccUMTHIBaTh U AHATU3UPOBATh NOTEHIMAIBHBIE KPUBBIEC TAPHOTO B3aUMOICUCTBUS YACTHII

- pacCUUTHIBATh U UBMEPATDH BA3KOCTH JUCIIEPCHBIX CUCTEM.

Bnaoems:

- MPEICTABICHUSMH O POJU MOBEPXHOCTHBIX SIBICHUM MU JUCIEPCHBIX CUCTEM B TEXHUKE U
PUPOJE.

- METOJIaMU U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUSI, KPA€BOI'O yria.

- 3HAHUSIMHU O METOJaX U3MEPEHUS aICOPOIIUU U YIETbHOM MOBEPXHOCTH.

- 3HAHUSAMH 00 YCIIOBHUSAX MPUMEHUMOCTHU ypaBHEeHUs [ enbmronbia — CMOITyXOBCKOTO;

- METOJIaMHU ONPENIEIEHNUS 3JIEKTPOKUHETUYECKOIO MOTEHIIMAA.

- METOJIOM CEIMMEHTAIMOHHOTO aHaJIu3a.

- METO/IaMU OTIpeJIeNIeHUs] KpUTHUECKON KOHIIEHTPAI[MN MHIIEIUI000pa30BaHus;

- METOJIaMHU MCCIIEAOBaHUSI KUHETUKU KOATryJISLIUHN.

- METOJIaMU U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHUS.

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI
Pazzen 1. [lpenmer u npu3Haku 0OBEKTOB KOJUTOUTHOW XUMUHU

KomnongHas Xumusi - Hayka O IOBEPXHOCTHBIX SIBJICHUSX M JUCIEPCHBIX CUCTEMAax.
OcHOBHbBIE TOBEPXHOCTHBIC SIBJICHMS: aAre3uss M CMaduBaHHUe, KaMWJULIPHOCTb, aAcopOLusd,
AIIEKTPUYECKHUE SIBJICHUS HA MMOBEPXHOCTSX U JP.

OCHOBHBIE TIPU3HAKM JUCHEPCHBIX CHUCTEM - TETEPOr€HHOCTh U JUCHEPCHOCTS;
MOBEPXHOCTHASI DHEPIHs; KOJIWYSCTBCHHBIE XapaKTEPUCTUKH aucnepcHoct. Knaccudukanus
JUCIIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO JUCTEpCHOM (pa3bl M NUCIIEPCUOHHON CPEeJIbl.
Knaccudukanus cBOOOTHOAUCIIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M 1O B3aUMOJICHCTBUIO
MEXIy IHUCIIEPCUOHHON cpefol W aucrepcHo (as3oil. Poslb TOBEPXHOCTHBIX SIBJICHUH U
JUCIIEPCHBIX CUCTEM B MPUPO/JIE, TPOMBIIIIEHHOCTH U, B YaCTHOCTU, XUMUYECKOIN TEXHOJIOTHUU.

Paznen 2. TepMoimHaMyKa MOBEPXHOCTHBIX SIBICHUN

OO0mmas xapakTepUCTUKa MOBEPXHOCTHOU dHepruu. [loBepXHOCTHast >HEprus B 0OIIeM
ypaBHeHUHU 1-ro m 2-ro Hayan TepMOAMHAMHUKHU. [I0BEpXHOCTHOE HATSHKEHHE KaK MEpa SHEPTUH
I'u66ca mexdazHoli moBepxHOCTU. [IOBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA MPUPOJIBI
compukacaromuxcs ¢a3 u ux B3auMoeiicTBusa. CBONWCTBA MOBEPXHOCTEH KUIKUX M TBEPBIX TEI.
VYpaBuenue ['nu66ca-I'enpmronpia st BHyTpEeHHEH yAeIbHON OBEPXHOCTHON SHEPruu (TIOTHOM
MOBEPXHOCTHOM SHepruu). 3aBUCHUMOCTh HHEPreTUYECKUX IapaMeTpOB TMOBEPXHOCTH OT
temMriepaTypsl. [Iporecchl caMonpou3BOJIbHOTO YMEHBIIEHUS TOBEPXHOCTHON SHEPTHUU.

AncopOuus U MoBEepXHOCTHOE HaTshkeHHue. CBs3b BEIMUYMHBI aCOpPOLUU C MapaMeTpaMu
CHCTEMBI: HM30T€pMa, HU3O0MHMKHAa W u30cTepa aacopbumu. Meron u30bITKOB ['HOOCa.
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dyHmaMeHTalIbHOE afcopOImoHHoe ypaBHeHue ['mb0ca. I'mOOcoBckas amcopOuums. YactHoe
BeIpakeHHe ypaBHEeHUsT [10O0ca. I[lOBEpXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-MHAKTHUBHBIC
BEIEeCTBaA.

Anresus, cMauMBaHWE M pacTeKaHHWE >KUAKOCTeW. Anresus u koresus. Ilpuponma cuin
Mex(ha3HOTO B3auMoieicTBUs. Y paBHeHUe J{ronpe it padoThl anre3un. CMadynBaHUE U KPaeBOH
yron. 3akoH HOnra. Csi3p paboThl anre3suu ¢ KpaeBbiM yriom (ypaBHenue [lrompe-FOnra).
JInodunpubie 1 MMoGoOHBIE TOBEPXHOCTH. MeToAbl OmpeneseHrs KpaeBblX YriioB. BrusHue
noBepxHOCTHO-akTHBHBIX ~ BemiecTB  (I[TAB) ©Ha cmauumBanue. PacrekaHuwe >KUIKOCTEH.
Koaddumuent pacrexkanus mo ['apkuncy. Dddext Mapanronun. MexdasHoe HaTsKEHHE Ha
TpaHUIle MEXIY B3aUMHO-HACHIIICHHBIMH JKUJIKOCTSIMH M TpaBuiio AHTOHOBA. [IpakTuueckoe
3Ha4YeHHE are3uH, CMauylBaHU U pacTeKaHUsI.

JlicriepcHOCTh M TepMOJAMHAMHYECKue cBoicTBa Ten. llpaBuno ¢az ['ubbca wu
JUCIIEPCHOCTh. BiusHNEe KPUBU3HBI MMOBEPXHOCTH Ha BHYTPEHHEE JaBiIeHHE Tell (ypaBHEHUE
Jlannaca). [ToBepxHOCTHas 3HEprHst U paBHOBeCHBIE popmbl Tel. [puniun ['n66ca-Kiopu. 3akon
Bynbda. Kanunnsapusie sBienus (ypaBHeHue JKiopeHa), UX pojib B MPUPOAE M TEXHOJOTHU.
MeTtonpl ompenenaeHHusT MOBEPXHOCTHOIO HATSKEHHUS. 3aBUCUMOCTb TEPMOJIMHAMUYECKON
PEaKIIMOHHON CITOCOOHOCTH OT IUCTIEpCHOCTH. Y paBHeHue KenbBrHa. BiusiHue qucnepcHocTH Ha
pacTBOPUMOCTh, KOHCTAaHTY paBHOBECHS XMMHYECKOH peakuuu, Temmeparypy (a3oBoro
nepexona.

[HonyyeHne TUCIEPCHBIX cucTeM. MeToabl AucIieprupoBanus. Y paBHeHne PeOunaepa s
paboTel aucrieprupoBaHus. AACOPOIIMOHHOE MOHMWKeHue mpodyHoctu (dddext Pedbunmepa).
l'omorenHass u rereporeHHas KoHJIeHcanus. MeracTabmwibHOe cocTosiHMe. DHeprus [mubd6ca
00pa3zoBaHMs 3apO/IbIiia HOBOU (a3bl, KPDUTHUECKHUH paaryc 3apoibliia. J[Be ctaguu oOpa3oBaHus
HOBOH (pa3pl. CBsI3b KMHETUKM 00pa3oBaHMs HOBOHM (ha3zbl C IeEpechIlieHHEM. YIpaBleHHE
JTUCIIEPCHOCTBIO TPU TOMOTCHHOW KOHjAeHcanuu. [Ipumepbl monydeHHsl TUCHEPCHBIX CHCTEM
MeTOJIaMHU (PU3UYECKON U XMMHUECKON KOHICHCAIUH.

Pasnen 3. AncopOrimoHHbIe paBHOBECHS

Knaccudukanus mexanusmoB azgcopOruu (¢pusndeckas aacopOIHs, XeMmocopOuus Hu
noHooOMeHHas ancopOuus). [lpupona amcopOunoHHbIX cuil. OCOOCHHOCTH COCTABJISIFOIIUX CHIT
Ban-nep-Baansca (OpHEHTAllMOHHBIX, WHAYKIIMOHHBIX W JUCIIEPCUOHHBIX) TIPH aJICOPOITHH.
VYpaBHeHHe A5 TOTEHIMAILHOM SHEPTUH B3aUMOJIEUCTBHUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.

AncopOuusi Ta30B M TapoB HAa OAHOPOJHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHE
U30TePMBI MOHOMOJIEKYJISIpHOH ancopOiu Jlenrmiopa u ero ananu3. OnpeznencHre KOHCTAHT
3TOTO ypaBHEHHs (nuHelHas popma ypaBHeHus Jlenrmiopa). YpaBaenue Operinanuxa. Teopus
NOJMMOJIEKYIIApHON ancopOuun bpyHayspa, Ommera, Temnepa (BDT), ypaBHeHHe H30TepMBbI
azcopO1uu, ero ananu3. Jlunerinas ¢hopma ypaBaenust BOT u pacder ero koncrant. OnpeneneHue
yaelnbHOU moBepxHocTu MeToaoM BOT.

Ancop6uus ra3oB ¥ apoB Ha MOPHUCTHIX MaTepuanax. KolmndecTBeHHbIE XapaKTepUCTUKU
NOPHUCTBIX MaTepuasioB. IlopucTeie Tena KOPHMYCKYISIPHOW, KPUCTAUIMYECKOH W ryOuaToi
CTPYKTYpbl, MeToJIbl UX monydyeHus. Knaccudukanus nop no JyOuHHHY U ee B3aUMOCBSI3b C
TEOPHUSMHU aJCOPOLINH.

Teopust KanWJIApHON KOHAEHcaunu. KanumisipHO-KOHAEHCAlIMOHHBIN TucTepe3nc. Pacuer
UHTErpaIbHON U AuddepeHnnanbHOM KPUBBIX pacrpeeneHus o0beMa Imop mo pasmepam.

OcoOenHoctu afcopOLMK Ha MHKPOMOPUCTHIX Marepuanax. [loTeHIManpHas Teopus
[MonssHu.  AncOpOLMOHHBIA — MOTEHIMAN.  XapakTepuCTHYecKas  KpuBas  aJcopOIuH.
TemmnepaTypHass HHBapUAHTHOCTh UM ap(HUHHOCTh XapaKTEPUCTHUECKUX KpUBBIX. OO0OIIEHHOE
ypaBHeHHE Teopun JlyOMHMHA OOBEMHOrO 3alOJHEHUS MHKPOIOpP, YacTHBIE CIIydaud STOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymkeBuua). AmcopOmus ra30B ¥ MapoB B XMMHYECKOM
TEXHOJIOTHH.

AncopOnysi MOBEpXHOCTHO-aKTUBHBIX BelecTB. Bnusaue crpoenust monekyn ITAB nHa
MIOBEPXHOCTHYIO ~aKTHBHOCTb, mpaBuiio Jlfokmo-TpayGe. 3aBUCMMOCTH MOBEPXHOCTHOTO
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HATSDKEHMsI OT COCTaBa pacTBOpa IpU coOIOleHHMH 3aKkoHa ['eHpu M ypaBHeHus JleHrmropa.
VpaBuenue IIumkoBckoro. YpaBHEHHS  COCTOSIHMS — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(acOpOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX IUICHOK M OIpe/eeHHe X XapaKTepUCTHK.
Becor Jlenrmiopa. ®akTopsbl, ONMpeessioniie arperaTHoe COCTOSHUE afCOPOIMOHHBIX TUICHOK.
Ornpezenienre CTPOSHUS aACOPOITMOHHOTO CIIOS M pa3MepoB Mojiekyn [TAB.

Paznen 4. DnexkTpudeckure sSBJICHUS Ha IOBEPXHOCTH

JBorinoit snexkrpuyeckuii cioi (JIDC), mexanmsmbl obpazoBanus JIIC. CooTHOIICHUS
MEXAY JIEKTPUUYECKUM MOTEHIIMAIOM U MTOBEPXHOCTHBIM HATSKEHHEM (ypaBHEeHUs Jlunmnmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeaeneHre napameTpoB JIIC mo 3TUM KpHUBBIM.

O6ume npencrasienus o teopusx crpoenus AIC. Teopus ['yu — YUenmena. YpaBHeHHe
[Tyaccona-boneumana mis quddysnoii yactu J19C u ero pemenne. Tommuna quddy3HOTO Clios
U BIMSHUE Ha Hee pa3nuyHbIX (PakTopoB. J[BoifHOI snexTpuyeckuii cioit mo teopun llltepna,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus [13C. Mumenisl 1 Ux CTpOeHUE.

UYerblpe BuJa D3JIEKTPOKMHETUYECKUX SBJICHUH. OJIEKTPOKMHETUYECKMH MOTEHLHUAT U
BJIMSHUE Ha HEro pa3nuyHbIXx (akTopoB. YpaBHeHue [ enbmronbua-CMOITyXOBCKOTO MAJis
CKOpPOCTH TIEpeHOoca MPH 3JIEKTpoocMoce H sMeKTpodopese. IPPeKTrl, HE YUUTHIBAEMbIE 3TUM
ypaBHEHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  JJIEKTPOPOPETHUECKOE  TOPMOKEHHE,
penakcanuoHHbI 3 dekT). [IpakTrueckoe UCoNb30BaHUE STEKTPOKHHETUIESCKUX SBIICHUH.

Pasnen 5. KuHernueckne cBOWCTBA IUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTALIMOHHOTO aHau3a. CBA3b CKOPOCTHU OCAXKIEHUS YaCTHUIL C UX Pa3MEPOM.
VYcenoBust cobmoaenus 3akona Ctokca. CeTMMEHTAIIMOHHBIA aHAIU3 MOJUANCIIEPCHBIX CHUCTEM.
Kpusasa cenumentauuu. Kpusble pacnpeneneHusi 4acTHUI] IO paanycaM. DKCIIEPUMEHTAIbHBIE
METO/Ibl B CEAMMEHTAIIMOHHOM aHaJIH3e.

MonexkynaspHO-KMHETHYECKass IMpHpoJia OpOYHOBCKOTO JBMKEHHUSA. CBs3b  MEXIy
CPEIHEKBAJIpaTUYHBIM CABUTOM dYacTUIl ¥ Kodpduimentom muddy3uu (3aKoH DWHINTEHHA-
CMonyxoBcKOro). OKCIIEpUMEHTaJbHasi IpOBEpKa 3aKoHa OHHITElHHAa-CMOIYXOBCKOIO.
CrnenctBus U3 TEOpUH OPOYHOBCKOTO ABUKECHHUS.

CennmMeHTalmoHHO-1U (D Hy3HOHHOE paBHOBECHE, TUIICOMETPUYECKUM 3aKOH.
CenuMeHTAIIIOHHAS YCTOMYHUBOCTh AUCIIEPCHBIX CUCTEM.

Pa3znen 6. ArperatuBHas ycTOMYMBOCTD M KOAryJIslUs JUCIIEPCHBIX CUCTEM

OO61re Bonpochl YCTOWYUBOCTH AUCTIEPCHBIX cucTeM. CelMMEHTAIllMOHHAs U arperaTuBHas
ycToiuuBOCTH cucteM. JInopuisHbie U T10(POOHBIE CUCTEMBL: CaMOIIPOU3BOJIBHOE 00pa30BaHHe
OIHUX W HEO0OXOAMMOCTh cTabunuzauuu napyrux. Kpurepuii amouiabHOCTH cCHCTEM IO
Pebunnepy-1lyxuny.

JlmopunpHbie mucniepcHbie cucTteMbl. Kraccudukamus u  oOmas XapaKTepucTHKa
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMUKA M MEXaHU3M MHUIIEIUI000pa30BaHUsL.
Crpoenune munenn [TAB. ComobOunuzammsi. OcHOBHBIE (DaKTOPBI, BIUSIOMIAEC HA KPUTHUECKYIO
KoHIeHTpanuio muteooopazoBanus (KKM). Meronst onpenenenus KKM. [Mpumenenne [TAB.

JInodobubBIe mucTiepcHbIC CUCTEMBI. DaKTOPHI YCTONYHBOCTH JTHO(POOHBIX ccTeM. bricTpast
U MeJuleHHas koarynsuus. Kuneruka xoarynsanuu no CmonyxosckoMmy. Onpenenenue ckopocTu
Y BPEMEHHU MOJIOBUHHOM KOAryJsluu. 3aBUCUMOCTb YHCJIa YaCTHUI] Pa3HOT0 MOPSAAKa OT BPEMEHHU.

OcHoBHble TIONOXKeHUsT Teopun Jlepsruna, Jlammay, ®epses, OsepOeka (IJIDO).
PacknuHuBatomee JaBieHHE M €r0  COCTAaBJSIONIME. ODHEPrus 3JIEKTPOCTATHUYECKOIrO
OTTAJIKMBAHUS TPU B3aMMOJACHUCTBUH CJIa003apsHKEHHBIX MOBepXHOCTeH. CHIBI M SHEprus
nputsbkenus. OOllee ypaBHEHHE Uil DSHEPIUM  B3aUMOJICHCTBUSL  JUCIEPCHBIX YaCTHII.
[ToTeHnmanpHbie KPUBBIE B3aUMOJCHUCTBHUS YACTHUI] B MOHOCTAOMIU3UPOBAHHBIX JUCIEPCHBIX
cucreMax. [loTeHIManbHBI Oapbep W €r0 3aBUCHMOCTh OT TOJNIIMHBI JU(PYy3HOTO CIIO4.
Koarynsuuss B mepBoM u BTOpoM MUHUMyMax. HeWTpanuzanuoHHas U KOHIIEHTPAIMOHHAS
koaryssinusi. [lopor Owictpoit koarymsiiuu. [lpaBunmo Ilymeme-I'apam. 3akon [epsiruna.
Crabunm3anus IUCIIEPCHBIX CHUCTEM BBICOKOMOJNEKYIspHbiMu coenuHeHusMu (BMC) u T1AB.
MeToapl OYHMCTKM TPOMBINUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

65



Pasnen 7. CTpyKTypo0oOpa30BaHUE U CTPYKTYPHO-MEXaHUYECKHE CBONMCTBA JIUCIIEPCHBIX
CHUCTEM

Tunbl  cTpyKTyp, OOpa3ylOIIMXCS B  arperaTMBHO-YCTOHYMBBIX M arperaTMBHO-
HEYCTOMUYMBBIX AMCIEPCHBIX cuctemMax. KHIKOKPUCTAIIIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMYMBBIX TUCIEPCHBIX CHCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOWYMBBHIX (JMO(OOHBIX)
JIMCTIEPCHBIX CUCTEMax. B3auMOCBsI3b MEXIy BHUAOM MOTEHUHAIBHON KPUBON B3aMMOJCHCTBUS
yactul] (o teopun JJIOO) u THIOM BO3HUKAIOUINX CTPYKTYp. KoaryasimoHHO-THKCOTPOIHbIE
U KOHJCHCAlMOHHO-KPUCTAJUIM3ALUOHHBIE CTPYKTYpBI. llepexox OmHMX CTpyKTyp B IpyTHE.
Teopus cTpykTypooOpazoBanus ((HPU3NKO-XUMHUECKAsi MEXaHHUKa) KaK OCHOBA MOJyYEHHUsI HOBBIX
MaTEpUANIOB.

Peonornueckuii Meton uccieqoBaHMs AMCIEPCHBIX cucTteM. OCHOBHBIE MOHATHS U
UJealbHbIE 3aKOHBl PEOJIOTUU. MoAenupoBaHUE PEOJIOTUYECKUX CBOMCTB Tel. Mopenb
Makcgeiia, monens KensBuna-®oiirra, mojens bunrama.

Knaccugukanuss nuUCHEPCHBIX CUCTEM IO CTPYKTYPHO-MEXAHHYECKMM CBOWCTBaM.
Hpr0TOHOBCKHE ¥ HEHBIOTOHOBCKUE KUAKOCTH. [IceBaonnacTuueckre U TuaaTaHTHBIE KUAKOCTU
U TBepAooOpa3Hble Tesa. BA3KOCTh JKUAKMX arperaTMBHO YCTOHYMBBIX TUCIEPCHBIX CHCTEM.
VYpaBuenuss OinmreliHa, lltaynunrepa, Mapka-Kyna-XayBunka. Peonormueckue cBoiicTBa
CTPYKTYPHUPOBAHHBIX KUIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3akitoueHue
HOBerHOCTHBIe ABJICHUA W JUCICPCHBIC CUCTCMbBI B XUMHYECKOU TEXHOJIOTHH.
Konnmongnas XxuMust 1 0XpaHa OKpYKarolenl Cpeibl.

4 O0bem yueOHOH THCHHUILINHBI

O0BbeM THCHMILIHHBI
Bun yuyeOHo# padoThI Axan. | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,79 64 48
Jlexun 0,89 32 24
[Ipaktrueckue 3ausrus (113) 0 0 0
JlaGopatopusie pabotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 2,22 80 60
KonTakTHas camocrositensHas paboTa - -
CamocTrosTenbHOEC H3YUCHHE Pa3IeTIOB JUCITUIUTHHBI (TTIOATOTOBKA 2,22 80 50
K J1a0opaTopHbBIM paboTam)
Bua koHnTpoJs:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpomMeXKyTOUYHAs aTTECTAIHS 1.0 0,4 0,3
IToaroroBka K K3aMeHy. ’ 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«MareMaTHKa»
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1. Heap aucoMmimHbl - (GOPMUPOBAHHE Y CTYJEHTOB CHCTEMbl OCHOBHBIX MOHSATHUH,
UCIIOJIB3YEMBIX JUISI TOCTPOCHUSI BaXXHEUIIUX MaTeMaTHYECKUX MOJIeJie U MaTeMaTUYECKHUX
METOJIOB JIJISl ONIMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yabTare u3yuyeHHus JUCUMIIMHBI 00y4AIOIIHUACH 10JI7KEH:
Obnadamyp cleayOUMU KOMIIETEHIIMSIMUA U MHUKATOPaMHU MX JTOCTHKCHHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:
—  OCHOBBI i QepeHIMaTbHOT0 M HUHTETPAIbHOI0 HCYUCICHHS, Au(QepeHInatbHbIX
YpaBHEHUHU
— MaTeMaTH4eCcKHe TEOPUH U METOMbI, JIeXKAI[He B OCHOBE IOCTPOCHUS MaTEMAaTUYECKHX
MOJICTICH;
—  OCHOBBI IPUMEHEHMSI MATEMAaTUYECKUX MOJIETIEH U METOJIOB.
YMers:
—  BBIOMpaTh MaTEeMaTHYECKHE METO/Ibl, IPUTOHBIE I PELICHU KOHKPETHOU 3aj1auu;
—  HCIOJB30BaTh MAaTEMaTHYECKUE MOHATHS, METOABI U MOJENU JAJS ONHCAHUS PA3TUUHBIX
IPOLIECCOB;
—  BBIABJIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, JIEKAIllie B OCHOBE KOHKPETHBIX MTPOLIECCOB;
—  HCIOJb30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKOW 00paOOTKU JAHHBIX;
—  NPUMEHATh MaTeMaTHYeCKHe 3HaHUS Ha MEKIUCIUIUIMHAPHOM YPOBHE.
Bnaners:
— OCHOBaMHM (YHJAMEHTAJIbHBIX MAaTeMaTHMYECKHMX TEOPUM M HaBBIKAMU HCIOJIb30BAHUS
MaTeMaTHYeCKOro arnmnapara,
—  METOJaMHM CTaTUCTHYECKOH 00paboTKH MHPOpPMALIUH.

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI
1 CEMECTP

Beenenune. Ilpenver u Meroapl mateMatuku. OmMcaHWE OCHOBHBIX pa3JeioB Kypca.
CrpykTypa Kypca U IpaBujia pEITUHTOBOM CUCTEMBI.

Pasznea 1. diemeHTHI are0phbl.

Uucnosble MHOXeCTBA, koMmIuiekcHble uncia. Onpenenurenu Il u Il nopsiakos. Bekropsi:
OCHOBHBIE TIOHATHUS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE TIPOU3BEACHUS BEKTOPOB.
AHanuThueckas reoMeTpHs: IIpsiMasi Ha INI0CKOCTH, KpuBble [ mopsaka. MaTpuubl: aelicTBus Hax
MaTpUllaMy, TPUBEIEHUE K CTyNeH4YaToMy BHAy U Buay l'aycca. Panr marpunsl. OGpartHas
marpunia. Teopema Kponekepa-Kanmennu. Pemienune cuctem nMHEHHBIX —anreOpanmyecKux
ypaBHeHu. CoOCTBEHHBIE YKclia U BeKTopbl. KBampaTuuasie GOpMBI.

Paznen 2. ®ynkumsa oaHoii mnepemenHoil. Ilpenen ¢ynxknuun. HenmpepbiBHOCTH
byHkum.

@ynkiusa. CrnocoObl 3amanus GyHKIMH. DnemeHtapHble QyHkuuu. Ilpexen ¢yHkuuu B
touke. OpHocTopoHHHME mpenensl. Ilpeaensr Ha OeckOHEYHOCTH. bBECKOHEYHO Maibie
OeckoHeuHO OoublIe (PYHKIIUH, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O MpeJeiax.
[lepBbIii W BTOpOM 3aMeuaTenbHBIC mNpeneiasl. HempephlBHOCTH (YHKIMM B TOYKE WU HaA
npomexytke. CBoiicTBa (yHKINH, HEIPEPHIBHBIX HAa OTpe3Kax. TOYKH pa3pbiBa (PYHKIUU U UX
Kiaccuukanms.

Pasznen 3. udpepenuunanbroe ucuncieHne GyHKIUN OHOM MepeMeHHOM.

[MpousBonHass (yHKIHH, €€ TEOMETPHUUECKHA M MEXaHWYECKHUH CMBICI. YpaBHEHUs
KacaTenbHOM U HopMmanu. [lpaBuna nuddepennuposanusa. Tabauna OCHOBHBIX MPOU3BOJHBIX.
HuddepenurpyemMocts (GYHKIHMU: ONpENEICHUE, TEOPEMbl O CBA3M HENPEPBHIBHOCTH H
nuddepeHIIpyeMoCcTH (PYHKITUHN U ¢ CYIIECTBOBaHKEM MPpou3BoHOM. {uddepennman pyHkmm:
ompenenenue, cBoiictBa. [IpomsBognas  cnoxHoil — pyHkiuM. OCHOBHBIE  TEOpEMBI
nuddepennumanbaoro ucuucienus: Pomst, Jlarpamxka, Komm. [lpaBuno Jlonurans (packpeitue
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HeomnpeneneHHocTei). [lpou3BogHbIe  BBICIIMX — TOPSJIKOB. MOHOTOHHOCTh  (DYHKITHH:
orpesieieHue, HeOOXOAUMBIE U JIOCTaTOYHBIC YCIIOBHs. DKCTpeMyM (QYHKIMHU: OIpeaesieHHe,
HEO0OXOUMBIE U JAOCTAaTOYHBIE YCIOBUS. BBIMYKIIOCTh, BOTHYTOCTh U TOYKU Iepernba rpaduka
(GyHKIMU: OmpeneseHusi, HeOOXOAUMbIE U JTOCTATOYHBIC YCIIOBHS MX cyllecTBoBaHUsS. OOmias
cxema uccienoBanus GyHKIUN, TOCTPOEHUE UX TPadUKOB.

Pa3nea 4. UnTerpanbHoe ncunciaeHue GyHKIUH OHOI NepeMeHHOM.

[TepBooOpasnas pyukius. HeonmpeneneHHbIN HHTETpAT B €r0 CBOMCTBA. Tabiuia OCHOBHBIX
UHTETpaJioB. MeTonbl MHTErpUPOBAHUSA:  HEMOCPEICTBEHHOE HWHTETPUPOBAHUE, METOJ
MOJICTAHOBKM, HWHTETPUPOBAHUE IO YAaCTAM, WHTEIPUPOBAHHUE PAIMOHATIBHBIX JPOOEid,
UHTETPUPOBAHME  HEKOTOPBIX  HMPPALMOHAIBHBIX WM TPUTOHOMETPHUYECKUX  (PYHKIHUIL.
OnpeneneHHbli UHTErpall, €ro reOMETPUUYECKUN CMBICI, €ro CBOWCTBA. Teopema O cpelHem
3HayeHuu. ®opmyna HeroTona-JleiiOHuma. 3amMeHa nepeMeHHOW U UHTETPUPOBAHHE 10 YaCTIM B
orpezieieHHOM MHTerpaje. Beiuucienue miomanei miockux Guryp 1 o0beMoB Tejl BpalleHus ¢
IIOMOIIIBIO OMpEeNIeHHOro MHTerpaina. HecoOCcTBEeHHBIE WMHTErpajibl: ONpEAeNICHHs, CBOMCTBA,
METO/1bl BEIYMCIICHHUSI.

2 CEMECTP

Paszgen S. Inddepennuanbuoe ucunciaenne GQyHKIUN HECKOJIbKUX MePeMeHHbIX.

@OyHKIMN ABYX M Oojiee TMEPEMEHHBIX: ONpeAeieHue, O0JIaCTh OIpeesIeHus, 00JIacTh
CyILLIECTBOBAaHUS, N€OMETpUYECKass HWHTEpIpEeTauus, JIMHUA YPOBHSA, M IOBEPXHOCTHU YPOBHS.
[Ipenen ¢pynkuuu B Touke. YacTHbIC MPOU3BOHbIE (Ha IpUMepe (PYHKINHU JIBYX MEPEMEHHBIX).
Hudbdepennmpyemocts  GyHKIMH:  ONpeAesieHne, CBa3b  AuddepeHnupyemMocTd ¢
HENPEPBIBHOCTBI0O M C CYLIECTBOBAHMEM YAaCTHBIX NPOM3BOAHBIX. JlocTaTouHble YyCIIOBUS
muddepernupyemoctn  pynkmuu.  JuddepeHmupyeMocTs  CloXHOM  (QYHKIMH, TTOJHAS
npousBonHas. Juddepenuman QyHKOMM IBYX IE€PEMEHHBIX, €ro HWHBAPHAHTHOCTb.
HuddepennrpoBanne (QyHKIIMA OAHOM W JBYX NEPEMEHHBIX, 3aJaHHOW HEsSBHO. YacTHBIC
npou3BoHbIE U AU (depeHInanbl BBHICIIUX MOPSAKOB. TeopeMa O paBeHCTBE CMELIAHHBIX
OpOU3BOAHBIX (A7 (YHKIUMM JBYX MEPEMEHHBIX). AHAJIUTHUYECKUNH MPU3HAK IOJIHOTO
muddepennmana. [IponsBoaHas 1Mo HampaBIeHUIO: onpeaeaeHue, GopMysa s ee BEIYUCICHUS.
['pagueHT W ero cBOWCTBa. ODKCTpeMyMbl (YHKIMH JIBYX II€PEMEHHBIX: OIPEACIICHHUS,
HE00X0/IMMOE M JIOCTaTOYHOE YCJOBHS CYILECTBOBAHHUS IKCTPEMyMa. YCIOBHBIH IKCTpEMyM:
orpezeNieHue, METOJbl HAXOXKJIEHUS TOUEK YCIOBHOIO JKCTpeMyMa (MPSMOM METOJ U METOJ
MHOXxHTenen Jlarpanxka). Hanbosnpiee u Haumenbliee 3HaueHUs! GyHKINUU JIBYX TIEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

Pa3nes 6. KpaTHble nHTErpasbl.

JIBOWHOI UHTETpall: ONpeAeIeHUuEe, TEOMETPUUYECKUI CMBICI, CBOMCTBA. TeopeMa o cpenHeM
3HAQYCHUM JBOMHOIO WHTErpaja. BeluucieHue NBOMHOIO HMHTErpajia B JEKAPTOBOM CUCTEME
KOOpAWHAT. BpruncieHue ABOWHOrO WHTErpaja B MOJAPHOW CHUCTEME KoopauHaT. MHTterpan
Oiinepa - Ilyaccona. IlpunokeHust ABOMHOrO HWHTErpajia: BBIYHMCICHHE IUIOMIAAN TIOCKOU
o0nactu, 00beMa MIIMHIPUYECKOTO Tela, MIIOMAAN TOBEPXHOCTH, MACChI INIACTUHKYU C 3aJaHHOU
IUIOTHOCTBIO, KOOPAMHAT LEHTpA TSDKECTH IUIACTUHKM. TPOWHOM WHTETpai: OIpEAciICHHUE,
(GU3HMYECKU M TEOMETPUUYECKHI CMBICH, CBOMCTBA, Te€OpeMa O CpPeIHEM 3HAUYCHUH TPOWHOTO
UHTErpajia. BpluucieHue TPOWHOrO MHTErpajga B JEKAPTOBOM CUCTEME KOOpAWHAT, B
HWIMHIPUYECKUX U cepuueckux KoopauHatax. IlpuiokeHHss TpPOMHOro UWHTerpana:
BBIYHUCIIEHHE 00BEMa, MAcChl TeNIa C 3aIaHHON TUIOTHOCTHIO, KOOPIWHAT LIEHTpa TSXKECTH Tela.

Paznen 7. KpuBosimHeliHbIe U TOBEPXHOCTHBIE HHTErPAaJIbl.

KpuBonuHeWHbIii MHTErpan Mo KOOpAMHATAM: OmpereneHue, (GU3NYECKUid CMBICI, CBOWCTBA.
Bbruncnenne kpuBoiMHeWHOro wuHTerpana. @opmyna i BbIYMCIEHUS pabOThl  MpuU
[EPEMEIICHUN MaTEPUAIIbHOM TOYKH B CUJIOBOM I10JI€ BIOJIb HEKOTOpOro mmytu. Popmyna ['puna
JUISL BBIYMCIICHUS KPUBOJMHEMHOrO MHTErpaja IO 3aMKHYTOMY KOHTYypy. HesaBucumocts
KPUBOJMHEHHOTO MHTErpajia OT IyTH MHTETPHUPOBAHUSA: HEOOXOAUMOE U JOCTATOUHOE YCIIOBHE
HE3aBUCHUMOCTH, KpUTEpHUil He3aBUCUMOCTH. [loTeHIManbpHOe 1oie, NoTeHUradbHast QyHKIUS U
ec BBIUMCIICHME. BbluncieHne KpUBOJMHEHHOIO MHTErpajga, HE 3aBUCSILIEr0 OT IIyTH
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uHTerpupoBanus. [loBepXHOCTHBIN MHTETpall: onpeaeneHne, Gu3nIecKuil CMbICH, BHIYHCICHUE B
JeKapToBoi cucteme koopauHatr. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
3 CEMECTP

Pa3nea 8. luddepennuanbHbie ypaBHeHHUs IEPBOro NOPAIKA.

Jludpdepenunansiple  ypaBHEHUS:  OINpelAeseHHe, TMOpSJIOK, pelIeHHe, Teopema
CYIIECTBOBaHMS U €JMHCTBEHHOCTH perieHus. 3anaya Komm. /uddepennuanbabie ypaBHEHUS C
pa3aensromMuMuIcs nepeMeHHbIMA. OTHOPOIHBIE YpaBHEHUs [-T0 mopsika: onpeaeneHne 1 METO
pemienus. JIuHeiHble ypaBHeHUs [-To mopsaka: ompeneineHue U METOX PELICHHs. Y paBHEHMS
bepnymu: onpenenenue u meron pemeHus. JuddepeHnuanbHble ypaBHEHHsS B IOJIHBIX
muddepeHanax: oOnpeneNeHHe W METoJ  pemieHus. VHTerpupyroummii  MHOXHUTENb:
onpejiefieHue, CBEACHME K YpaBHEHHIO B TMOJNHBIX JauddepeHnmanrax ¢  MOMOUIIO
MHTETPUPYIOLIETO MHOKHUTEIS.

Paznen 9. Inddepennuanbubie ypaBHeHUs] BTOPOT0 MOPSAIKA.

Juddepennunanbable ypaBHEHUS! BTOPOTO MOPSAKA, JOMYCKAIOIME TTOHMKEHUE TIOPSIIKA.
Jluneitable muddepeHIranbHble YpaBHEHUSI BTOPOTO IMOpsiIKa: OMpeesieHne, OJHOPOAHbIE U
HEOJHOPOAHbIC JINHEIHbIe ypaBHeHUs1. CBOICTBa perieHuit. JInneitnas He3aBUCUMOCTD (DYHKITHIA.
Onpenenurens BpoHCKoro u ero cBoiicTBa. TeopeMbl 0 CTPYKTYpe OOIIMX PEIICHUH JTUHEHHBIX
OJTHOPOJHBIX M JIMHEHHBIX HEOJHOPOIHBIX AU(DdepeHnanbHbIX YpaBHEHHI BTOPOTrO MOpPSAKA.
dyHIaMEHTAIbHAsl CHUCTEMa PEIICHWH JMHEHHOTO ofHOopoaHoro auddepeHnnanTbHOro
ypaBHEHHsI BTOPOTO nopsiaka. JIuneinsie onHopoauble auddepeHnnanbable ypaBHEHHSI BTOPOTO
NOpsIKa C TMOCTOSIHHBIMU KO3 duireHTamMu: Meron Jisepa Ui peuleHHs] dTHX YpaBHEHUM.
JluneliHble HEOJHOPOAHbIE MU (depeHIInaIbHBIE YPAaBHEHUS BTOPOTO MOPSIKA ¢ MOCTOSIHHBIMU
Kod(purmeHTaMu: MeToj| Moa00pa YaCTHOTO PEIICHUS] 3TOrO YpaBHEHHUS C IPaBOM YacThIO
CHEIMAJIbHOTO BHJA W METOJ BapHallMM IMPOU3BOJBHBIX IOCTOSIHHBIX. JIuHElHBIE
muddepeHManbHble ypaBHEHUS! 7-TO TMOPSAJKA: CBOWCTBA PpEIICHHM, TEOPEMbI O CTPYKType
o0riero pemeHus. AJTOPUTM MOCTPOEHUS OOIIEro pemeHus JMHEeHHOro nuddepeHInanTbHOro
YpaBHEHHUS n-TO MOPSIJIKA C TOCTOSTHHBIMU KOA(pUITUEHTaMH.

Pa3nen 10. Cucremsl 1updepeHIIHATBHBIX YPABHEHHUH.

Cucrembl TMHEHHBIX AU(depeHInaIbHbIX ypaBHEHUHN IEPBOTO MOPsI/IKa, pEIIeHHE METOI0M
uckmoueHus. CucteMbl JTUHEWHBIX TU(EpeHINaIbHbBIX YPaBHEHUH MEpPBOro MOpPsIKa, METOJ
BapHalll{ ITPOU3BOJIBHBIX NOCTOSAHHBIX. CUCTEMBI JIMHEWHBIX OJHOPOAHBIX YPaBHEHHUU MEPBOTO
HOpsi/IKa C TOCTOSTHHBIME K03 purtmenTamu, meron Diinepa. CUCTeMbl TMHEHHBIX HEOJTHOPOIHBIX
nudepeHIMaTbHBIX YPABHEHHH C MTOCTOSTHHBIMEU KO3 QHUIIeHTaMu.

Pa3nea 11. YUncinoBble 1 pyHKIMOHANIBHBIE PAIBI.

UucnoBble psAbl: OCHOBHBIE MOHSTHS, CXOIUMOCTh psaa. HeoOxonumelil mnpuszHak
cxogumoctu paga. CsolicTBa cxopsimuxcss psanoB. JlocTaTodyHble MNPU3HAKK CXOJUMOCTU
3HAKOIOJIOKUTENIBHBIX PSJAOB: MHTErpabHbIA Mpu3Hak Komn; npusHaku CpaBHEHUS pAJLIOB;
npusHak [lanambepa; paaukanbabiil npuszHak Kommu. Psaapr [upuxiie. 3Hakouepeayommiics psi:
omnpeneneHue, npuszHak JleiiOHua. AOGCOMIOTHAS M YCIIOBHAs CXOJUMOCTh 3HAKOMEPEMEHHBIX
psanoB. OyHKIMOHANBHBIE psfbl. CTENEHHBIE PAIBL: OINpeneneHue, Teopema Abers, nHTepBal
CXOAMMOCTH, paauyc cxoauMmocTh. CBOMCTBA cTeneHHbIX pAnoB. Psaael Teitnopa u MaknopeHna:
ompefieNieHue, YCIOBUS CXOOUMOCTH psna Teitnopa k ucxoanou ¢pyHkuu. Jlemma HmL"' -0 A

n:

n—om

Vx € R . Jloctaro4HbIe YCIOBHS CXOOUMOCTH psifa Teinopa. Amroputm pazinoxeHus GyHKIUH B
psn Maxsiopena. OCHOBHBIE pasnoxenus QyHKmit: €, SInX, cosx, In(l+ x), (l + x)" ,arctgx ,
arcsinx B psag Maknopena. Pasznoxenne QyHkuumii B psn Teiinopa ¢ NOMONIBIO OCHOBHBIX
pasnoxenuil. [IpuMeHeHHe CTENEHHBIX PANOB: MPUOIMKEHHBIC BBIYHUCICHUS, MPHOIMKEHHOE
pemenue auddepeHnanTbHbIX YpaBHEHUH.

4 CEMECTP

Paszgen 12. Teopusi BepositHocTeil. CoayyailHble BeJMYUHbI M HMX 3aKOHbI
pacnpeeseHus.
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[Ipeamer Tteopum BeposiTHocTel. CiydaitHbie coObITHA. [IpOTHBOMONIOKHBIE COOBITHSI.
HezaBucumbie coObitua. OtHocuTenbHass dacToTa. Kiaccuyeckoe ¥ reOMETpUYEcKOe
ONpENIETICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoabl BBIUMCICHUS
BeposiTHOCTeW. IIpocTpancTBO  aneMeHTapHBIX  coObiTuil. Kitaccuueckoe — ompexaeneHue
BEPOATHOCTH. Aredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBbI COOBITUH, POTUBOIOJIOKHBIX
COOBITHI, CyMMa BEpOATHOCTEHl HECOBMECTHBIX COOBITHH, OOpa3yIOIIMX MOJHYIO TPYIIYy.
AKCHOMAaTHYECKOE OmIpeaesieHne BepOSITHOCTH. (CTAaTHCTHYECKOE OIPECICHUE BEPOSTHOCTH.
VYcnoBHasg BepOATHOCTb. TeopeMbl O BEPOSATHOCTH NPOM3BEIEHUS 3aBUCUMBIX M HE3aBHCHMBIX
coopiTuii. [lonmHas BeposiTHOCTH. [loBTOpHBIE McnbITaHus. Popmyna bepuymnu. JlokanpHas U
UHTErpajibHas TeopemMsl Myaspa-Jlamtaca. @opmyia [Iyaccona.

[TonsiTHE ciiydailHOM BETWYUHBI. JIUCKPETHBIE U HETPEPBIBHBIC CITyYaiiHbIC BEIMYUHBI. 3aKOH
pactipenienieHusi ciydailHOW BenMuuHBL. DYHKIUS pacupeleNieHHs, €€ CBOWCTBa, Trpaduk.
[InoTHOCTE pacrpenesieHus] HEMPEPBHIBHONW CIydalHOW BEJIMYWHBI (TUIOTHOCTH BEPOSITHOCTH).
dopmyna 4J1g BEPOATHOCTH IIONIaJaHUs] HEIIPEPBIBHOM CIIy4allHOM BEJIMYMHBI B JJaHHBIM UHTEPBAJI,
BBIpaXCHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, FEOMETpUUYECKU cMBICT popmyibl. BuHOMUansHOE
pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpeiesieHue, HOPMAIbHOE
pacrpezaeneHne, SKCIOHEHIIMAIBHOE pacpeleiIeHuE.

Pa3nen 13. MaTemaTu4eckasi CTaTHCTHKA.

[Ipeamer maremaTH4ecKkOl CTaTUCTUKH. OCHOBHBIE 3aJa4ll MaTE€MaTH4YECKON CTaTHCTHKHU.
Bri6opounsiii Mmetoa. Cratuctuyeckoe onucanue. Beibopku. ['mctorpamMma U MOJUTOH YacToT.
Craructudeckast (oMmmupuyeckast) GyHKIus pacrpeaesienns. BeIOopodHbIe XapaKTEPUCTHKU U HX
pacnpenenenusi. CocrositenbHble, 3((EKTUBHBIE CMEIIEHHBIE W HECMEIICHHBIC OICHKH
napameTpoB. CTaTUCTUYECKOE CpPeIHEE, CTATUCTUYECKAs JUCIIEPCUS U CTATUCTUYECKOE CpeIHEe
KBaJpaTUYHOE KaK TOYEYHBIE OLICHKU HEM3BECTHBIX: MAaTEMAaTHUECKOIO OKUIAHUS, AUCIEPCHUH,
CpPEIHEro KBaApaTUYHOI'O OTKJIOHEHMs. [[oOBEepUTENbHBIE UHTEPBAJIBI U MHTEPBAJIbHBIE OLCHKH.
JloBepuTenbHbIE OLIEHKH HEU3BECTHOM BEPOSTHOCTH MO OONBIIMM BbIOOpKaM. JloBeputenbHas
OIICHKa MAaTE€MAaTHYECKOr0 OXUJAHUs IPU HEU3BECTHOW aucrepcuu. JloBepuTenbHas OLEHKA
CpeIHEro KBaJpaTHYHOTO OTKJIOHEHUs. TouHble BBIOOpOUHBIE pacmperneneHus: CtbroneHTa (t-
pacnpenenenue), Dumepa-Cuenekopa (F-pacnpenenenue), Ilupcona (y>-pacmpeneneHue).
[IpoBepka cTaTUCTUYECKMX TUNOTE3. MareMaTH4eCKHME METOAbl IMPOBEPKH CTATUCTUYECKUX
TUIIOTE3. DIIEMEHTHI TEOPUU KOPPEIIALIUH.

4. O0beM yuyeOHOM
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Cemectp

Bua yueonoii padoTnbl Bcero 1 2 4
3E Akaa.u. 3E Akan.u. 3E Akan.u. 3E Akan.u. 3E Akan.u.
O01mas TpyA10eMKOCTh TN CIUNJIMHBI 18 648 5 180 5 180 5 180 3 108
KonTakTHast padoTa — ayIMTOpPHbIE 3aHATHS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexmuu 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[Tpaktuueckue 3ausatus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocTosiTesibHasi padboTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KoHnrakTHas camocrositensHas pabora 0,6 0.4 0 0 0,2
CamocTosTeTbHOE U3YUYCHHUE Pa3/IeiiOB 8,44 303.4 2,34 83.6 2,22 R0 2,22 R0 1,66 59.8
JHCIHATIINHEI
Bua koHTpOJIs — 3a4eT ¢ OeHKOM + + - - - - - -
Buja koutposs — 3aver - - - - - - + +
Bua koHTpOJIs — IK3aMeH 2 72 - - 1 36 1 36 - -
KonTakTHas paboTa — IpOMeXyTOYHast aTTeCTalUs ) 0,8 - - 1 0,4 1 0,4 - -
[ToaroroBka k 3K3ameHy. 71,2 - - 35,6 35,6 - -
Bua uToroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM IK3aMeH IK3aMeH 3auer
CemecTp
Bua y4yeoHoii paboThI Bcero 1 2 3 4
3E AcTp. 4. 3E Actp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTp. 4.
O01mas Tpya10eMKOCTh AU CIUNJIHHBI 18 486 5 135 5 135 5 135 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 7,56 204 2,66 72 1,78 48 1,78 48 1,34 36
Jlexmuu 3,56 96 1,33 36 0,89 24 0,89 24 0,45 12
[Tpaktrueckue 3ausatus (113) 4 108 1,33 36 0,89 24 0,89 24 0,89 24
CamocrosiTesibHAs paboTa 8,44 228 2,34 63 2,22 60 2,22 60 1,66 45
KoHTtakTHas camocTosTenbHas pabora 0,45 0,3 0 0 0,15
CamocTosTeTbHOE N3YUYCHHUE Pa3/IeiiOB 8,44 22755 2,34 62.7 2,22 60 2,22 60 1,66 44,85
JHCIHATIINHEI
Bua koHTpOJIs — 3a4eT ¢ OEeHKOM + + - - - - - -
Buja koutposs — 3auer - - - - - - + +
Bua koHTpOJIsA — IK3aMeH 2 54 - - 1 27 1 27 - -
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHs ) 0,6 - - 1 0,3 1 0,3 - -
[ToaroroBka K 3K3aMeHY. 53,4 - - 26,7 26,7 - -
Bua uToroBoro KOHTpoJIA: 3adeT ¢ OLEHKOM IK3aMeH IK3aMeH 3auer
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«DPu3nKa»

1. Heap nucuMniMHbl — npuoOpeTeHne 00yJaronMMKCcs 3HaHUH IO OCHOBHBIM pa3zeniaM (pu3uku u
YMEHUIO IPUMEHSTh UX B JAPYTUX €CTECTBEHHOHAYYHBIX JUCLIUIUINHAX.

2. B pe3yabTrare n3ydyeHus JUCHHUILIHHBI 00y4AI0IIUIiCH T0JIKEH:

Obnadamys CleAyOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX TOCTHKECHUS:

OIlIK-2.4, OIIK-2.7, OlIK-2.11

3namo:

- (¢u3nvecKue OCHOBBI MEXaHHMKH, (U3UKU KOJICOAHWN W BOJH, SJIEKTPHUUECTBA M MarHeTH3Ma,
JMEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJUHAMUKH, KBAHTOBOHN (PU3UKH;

- CMBIC]T PYHIAAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB, IPUHIIUIIOB M MOCTYJIATOB; UX (POPMYTUPOBKU U
IPaHULIbI TPUMEHUMOCTH;

- CBS3b LIMPOKOrO Kpyra (pu3MuUecKux sIBICHUU C (PyHJaMEHTAIbHBIMU NPUHIMIIAMH U 3aKOHAMH
(bu3KKHN; OCHOBHBIE METO/IbI PEILICHUS 33]a4 [0 OMUCAHUIO (U3NYECKUX SIBICHUM;

- METOJIbI 00pabOTKH Pe3yIbTaTOB (PU3HMUECKOTO IKCIICPUMEHTA.

Ymemy:

-IPUMEHATh TEOPETUYECKUE 3HAHMUSA U SKCIIEPUMEHTAIbHBIE METOJbI MCCIICAOBAHUS MPH PEIICHUH
npodeCCHOHANIBHBIX 3a71a4;

-IIPOBOJIUTH PACUETHI, OCYLIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JieNIaTh 000OCHOBAHHBIE BHIBOJIBI;

- aHAJIM3UPOBATh PE3yJIbTaThl HAOMIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (U3NKH;

- OTNpeAEeNATh XapakTep (PU3NUECKUX MPOILECCOB MO KOMILIEKCY 3KCIEPUMEHTAIbHOW MH(pOpMAIUU
IpY IOMOII IPahUKOB, TAOJIUI U YpPAaBHEHUI;

- TIPEACTABISITE 00Pa0OTAaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHYECKYI0 MH(POPMAIUIO B YCTHOW U
NUCbMEHHOW (hopMe, B TOM YHCIIE C UCIIOJIBb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHA.

Braoemy:

- HaBBIKAMU Pa0OTHI C IIUPOKUM KPYTOM (pHU3HUECKUX TPUOOPOB U 000PYIOBAHHUS;

- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJIEHHUI U BHIOOpa METO/1a UCCIIEIOBAHUSI.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Pazoen 1. Quzuueckue ocho6vl MexaHuKu.

1.1. [Ipenmet puzuku. MeToasl GU3MUECKOTO UCCIESIOBAHUS: OIBIT, THIIOTE3a, SKCIIEPUMEHT, TEOPHSL.
[Ipenmer kuHemaTuku. Ilepememienue, CKOpocTb, yCKOpeHHE. KHHemMaTHUecKkue XapaKTepUCTHUKH
BpaIIaTeIbHOTO JIBUKECHHUSI.

1.2. 3akonbl HproTOHA. 3aKOH BCEMHPHOTO TATOTEHUS. 3aKOH BCEMUPHOTI'O TATOTEHUS. J|BUKEHHE Tea
IepeMEHHOM Macchl. Y paBHeHUs Memepckoro. @opmyina L{noakosckoro.

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

1.4. Kunematuka rapMoHHuYeckux Kosiebanuil. uddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuii. IloHsATHE O 3aTyXalwIMX M BBIHY)KJICHHBIX KojieOaHusx. BosHoBoe nBmwkeHue. BomHbI
MPOJIOJILHBIE U MTONIEPEUHBIE.

Pa3zoen 2. Monexynapunas gpuzuxa u mepmoOuHaMuKa.

2.1. DneMeHTBHl TEepPMOAWMHAMUKH W (U3MYECKOW KUHETHKU. MneanpHbId Ta3. Pacmpenenenue
Bonbimmana u ero obmedusnyeckuii cMmpici. PeanbpHbliil ra3. Ypasaenue Ban-nep-Baansca.

2.2. Tepmomunamuueckuii Meton B ¢usuke. PaBHOBecHbIe cocTosiHMs. Hauanma tepMoamHaMUKH.
Huxnbl. DHTPONUS U €€ CTATUCTUYECKOE TOIKOBAHUE.

2.3. SBnenue nepeHoca. [uddys3usa. 3akon duka. TermmonpoBogHocTs. 3akoH Pypre. BHyTpeHnnee
TpeHue (BA3KOCTh). 3akoH HproToHa.

Pa3zoen 3. Dnexmpocmamuka u nocmosiHHbIl 21eKMPUYecKutl mox.
3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumnons.  JIM3JIEKTpUKHM B
AIIEKTPOCTATUIECKOM TIOJIC.
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Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.
4.2. Mar"aeTuku. DNeKTpOMarHuTHas UHAYKIMA. Y paBHeHUEe MakcBea.

Paszoen 5. Onmuxa.

5.1. Uarepdepennus BonH. Judpakuus BonH. [lonspuzaius BoJH.

5.2. TenmoBoe uznydenue. 3akoH Kupxroda. ['unoresza [Inanka. KBanToBOE 00BSICHEHHE TEIIJIOBOTO
nznyaerus. Ipdext Komnrona.

5.3. SAnepnas monens aroma. Iloctynarsl bopa. Atom Bonopoaa o bopy.

Pa3zoen 6. Dnemenmol k6aHmosol Guzuxu.

6.1. 'unore3a ne bpoiins. BonHnoBoe ypaBuenue [lIpeaunrepa st cralimOHapHBIX COCTOSSHUM. OMBITHI
[lIrepHa-I'epnaxa.

6.2. MuorosnektpoHnbiii atom. Dddext 3eemana. [Ipunmun Ilaynu. KBanToBBIE cTatHcTHUECKHE
pacnpenenenus boze-DiinmTeitna u @epmu-/lupaka. ®ononsl. 3akoHbl [lebas u DUHIITEHHA.

4. O0beM y4eOHOM JUCHUIIMHBI

Beero Cemectp
Bun yuebHoit paboTbl Ne 2 N 3
3E Axan. 3E Axkan. 3F Axan.
9. 9. 4.
O611ast TPyA0EMKOCTh IUCHUTIINHBI 12 432 6 216 6 216
KonrakTHas padora — ayiuTOpHbBIE 3,5 128 13 48 22 30
3aHAITHSA:
Jlexumun 1,3 48 0,4 16 0,9 32
[Tpaxtrueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
Jlabopartopusie padots (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesibHas padora 6,5 232 3,7 132 2.8 100
KoHnrtakTHas camoctosTenbHas pabora 0,8 0,4 0,4
CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 6,5 2312 3,7 1316 2,8 96.6
JUCIUITAHBI
Buabl KOHTpOJIA:
JIK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpomexkyTo4Hast 0.4 0.4 0.4
arTecTaius 1 1 1
IToaroroBka K SK3aMeHy. 35,6 35,6 35,6
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero Cemectp
N Ne cemectpa No cemecTpa
Bun yuebHoit paboTbl A A A
3E S TP | 3@ CTp.
q. q. 9.
OO61mast TpPyA0€MKOCTh AUCHUTIIIMHBI 12 324 6 162 6 162
KonTakTHas padora — ayiuTopHbIE 3,5 9 13 36 22 60
3aHATHSA:
Jlexium 1,3 36 0,4 12 0,9 24
[Tpaktuueckue 3ausatus (113) 1,3 36 0,4 12 0,9 24
JlaGopatopusbie pabdotsl (JIP) 0,9 24 0,4 12 0,4 12
CamocTosiTesibHasi padboTa 6,5 174 3,7 99 2,8 75
KoHTakTHas camocTosTenpHas pabora 6,5 0,6 3,7 0,3 2,8 0,3
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CamocTosiTeTbHOE U3YUYCHHUE Pa3/iesioB 173.4 98,7 747
JTUCIIAILINHEI

Buasbl KOHTpOJIA:

9K3amMeH 2 54 1 27 1 27
KonraktHas pabota — mpomexkyTodHas 0.6 0.3 0.3
aTTecTalnus 2 1 1
IToaroroBka K 3K3ameny. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIf: JK3aMeH JK3aMeH

AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IKo0JI0TUD»

1 Heap aucuMmIMHbI - CPOPMHUPOBATH Yy CTYACHTOB CHCTEMHbIE 0a30Bble 3HAHMSI OCHOBHBIX
OKOJIOTMYECKUX 3aKOHOB, OIMPEACISIONINX CYIIECTBOBAHUE WM B3aUMOJICHCTBHE OHMOJOTHMYECKHUX CHCTEM
pa3IMYHBIX YPOBHEH; 00 aHTPOIOTEHHBIX BO3ACHCTBUAX Ha Ouochepy m 0 OMOpa3HOOOpa3uHu, KaKk OCHOBE
YCTOWYHBOCTH COOOIIIECTB.

2 B pe3yabTaTe U3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaadoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YK-8.1, YK-8.2, YK-8.5, YK-8.6, YK-8.9; OIIK-3.2, OIIK-3.8, OIIK-3.12, OIIK-3.18.

3namo:

- pyHIaMeHTaNbHbIEC MOHATHS, 3aKOHBI M IPUHIUIBI YKOJIOTHH;

- 3aKOHOMEPHOCTH Pa3BUTHS IKOCUCTEM U UX KOMIIOHEHTOB;

- IPUYMHBI U TEHJEHIINH Pa3BUTHS COBPEMEHHBIX IKOJIOTUYECKUX MPOOIeM;

- OCHOBHBIE PE3YyIbTAaThl BO3JACUCTBHUS OOIIECTBA HA MPHUPOAY; IKOJIOTUYECKUE TOCIEICTBUS ITOTO
BO3CHUCTBHSI;

- YCJIOBHUS YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Ymems:

- OODBSICHUTH NMPUYMHHO-CIIEACTBEHHbIE CBS3M 3KOJOTHYECKMX W HCTOPUYECKHX IPOILIECCOB, BIMSHHE
YelI0OBEKa Ha SKOJOTUYECKUE SBIICHUS, UJIEU YCTOMYMBOTO Pa3BUTHS, SKOJIOTHUECKOHN IeATeIbHOCTH U
KYJIbTYPBI;

- aHaTU3UPOBATHh PA3IUYHBIC JKOJOTUYECKUE CHUTYaIlUH, MPUHUMATh KOHKPETHBIC PEHICHHUS IO HX
YIIy4IIEHUIO.

Braoems:

- IOHATUIHBIM aNapaToM SKOJOTUH JJIsl aHAM3a JAaHHBIX 110 KOJIOTHH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue

CoBpeMeHHast YKOJIOTUS — MEKIUCITUTUIMHAPHAS 0071acTh 3HAHUN. DKOJIOTUA KaK (yHIaMeHTaIbHAS
OCHOBa YCTOMYMBOTO Pa3BUTHS U COXpaHEHUs OuopaszHooOpasms. CTpyKTypa COBPEMEHHOUW SKOJOTUU H
OCHOBHBIE METOJIbI HCCleNoBaHUSA. HaydHo-mpakTHYecKue 3aJadyd COBPEMEHHOW 3kojoruu. OCHOBHBIC
HaIpPaBJIEHUSI COBPEMEHHBIX dKOJIOTHYECKUX HccienoBaHuil B Poccuu u 3a pydexom.

Pa3zoen 1. bBuocghepa

CucreMHbI€ MOCTYNAThI B 9KOJIOTHH. DTallbl pa3BUTHUS cyniepcucTeMsl «HenoBek — JkoHoMuKa — buora
— Cpena». CoBpeMEeHHBIN IKOJIOTHUECKUN Kpu3uc. Poib HaykW B MPEOJOJICHUU DKOJIOTHUYECKOTO KPHU3HUCa.
Konnenuus ycToMunuBOro pa3BUTHS.

Hepapxust ypoBHEH opranm3anuu kXu3HU (KJIeTKa — TKaHb — OPraH — OPraHU3M — COOOIIECTBO).
Konnernmus sxocuctembl. buocdepa kak skocucrema. buonornueckoe mnpomynupoBaHue B Ouocdepe.
Buonorudeckas perymsius reoxuMuieckoi cpenbl. OCHOBHEIE CBOMcTBa 6uochepsl. Mecto 6nochepst cpean
o6omnouek 3emun. B.M. BepHaackuii o B3anMoAeHCTBUH )KMBOTO M KOCHOTO BEIIECTBA, O «BCIOJTHOCTHY YKU3HHU.
Buocdepnbie pynkumu genoreka. Hoocepa

KpyroBopoTsl Hanbosee 3HaYuMbIX OMOTEHHBIX 3JIEMEHTOB. THUIIBI HUPKYIISIUN OMOTEHHBIX 3JIEMEHTOB
B Omochepe. HapymieHuss OMOreOXMMHYECKHX ITUKIOB, BO3HHKAIONIME B pE3yJbTaTe BO3pacTarolien
AQHTPONOTEHHOW HArpy3KH, U UX MOCIEACTBHSL.

Pa3zoen 2. Sxocucmembi
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Konnenmust skocucrembl. COOTHOIIEHHE MOHATUH «OMOTeoneHo3» u <«Kocucrema». CocTaB u
OCHOBHBIE XapaKTEPUCTUKH 3KocucTeM. [IpoaylieHThl, KOHCYMEHTHI, PEAYLIEHThI, UX 3KOJIOTHYecKasi poJib.
[ToTok »Heprum B skocucteme. [luimieBbie 1ienu U nuiieBbie ceTu. Tpoduueckue ypoBHU. Pacmipenencuue
SHEPTUU B SKOCHUCTEME, TIPABUIIO AECATH MPOLIEHTOB. [IpaBHUII0 HKOIOTHYECKUX TUPAMU/I: TPABUIIO TUPAMHU/IBI
MPOIYKIIMH, TIPABUJIO MUPAMUIBI OMOMACC U MPABUJIO MUPAMUIBI Yucell. JIMHaMHUKa YKOCHCTEM, CYKIIECCHH,
JTambl  CYKLIECCHOHHOTO mponecca. Ponp OuopasHooOpaszus B MOAJEPKAHUU  ILETOCTHOCTH U
(GYHKIIMOHATBLHOW yCTOMYMBOCTH SKOCUCTeM. KimMmaThdeckass 30HATHPHOCTh U OCHOBHBIE THUIIBI Ha3€MHBIX
skocucteM. OCOOEHHOCTH BOJHBIX 3KOocucTeM. [IMaHKTOH, OEHTOC, HEKTOH. AHTPONOTE€HHBIE 3KOCHCTEMBI:
arpo3KOCHUCTEMBI U YPOOCHCTEMBI.

Pasoen 3. Coobwecmsa u nonyrayuu

[Tonsitre o nmonmynsuuu. CTaTuyecKkue Moka3aTeau MOMyJIsIUN: YUCIEHHOCTh, INIOTHOCTD, TOKa3aTeln
CTPYKTYphl. JlMHaMUYeCKHEe TMOKa3aTenu MOMYJSIUU: POXKIAAEMOCTh, CMEPTHOCTh, CKOpPOCTh pOCTA.
[TpoaOmKUTETPHOCTh JKU3HU U BBDKMBAEMOCTh. KpuBble BBDKHMBaHUSA. OKOJOTHYECKHE CTpaTeruu
BBDKHUBaHUS. Perymnsius IIOTHOCTH TOMYJISIINH.

Bunosas ctpykrypa cooOmiectB. [IpocTpaHCTBeHHass CTPYKTypa COOOIIecTB. buotnueckue CBs3H.
Dkonoruveckas Humia. PeanuzoBanHas U pyHIaMEHTAIbHAS HUIIIH.

Pasoen 4. Opeanusm u cpeda

['maBHBIE ypOBHM OpraHW3alMl >KUBBIX cuUcTeM. OpraHu3M Kak JKHBas IIeJIOCTHAs CHCTEMa.
PaznooOpa3zue opranuzMoB. DKosoruyeckue GakTopsl, UX Kiaccudukamys. JIMMUTHPYIOIUE SKOJIOTHUYECKHE
daxtopsl. [IpaBuno JInbuxa, 3akon Lllendopna. Ananramus. TonepaHTHOCTh W pe3UCTEHTHOCTh. OOmme
3aKOHOMEPHOCTH JACUCTBUSA DJKOJOTMYECKHX (akTOpoB Ha opraHu3M. KomriuiekcHoe IeHCTBUE Cpellbl.
3HaueHUE CBETA, TEMIIEPATYPhl U BIAKHOCTH JJIS ’KUBBIX OPTraHU3MOB. DKOJIOTHUYECKHE U (DU3HOJIOTHICCKHE
puTMBI B ipupoie. buoputmel. CTpecc Kak 3KOJIOru4ecKuii hakTop.

[Monstne «cpena xuszHm». OOmIas XapaKTePUCTHKAa OCHOBHBIX CpPENl KU3HU: BOIAHOW, HA3EMHO-
BO3JIYIITHOM, TOYBEHHOM ¥ opraHu3MeHHor. Cpeapl 00uTaHus, MECTOOOUTAHUS U OMOTOIIHI.

dopMUpOBaHUE apeasioB, IEPBUYHBIN apeas, paccelieHue OpraHu3MOoB. [ paHUIlbl, pa3Mepsl U GOPMBI
apeajoB U (akToOpbl, HUX O0O0yClaBIMBAIOIIKME. ODHIAEMHKH M PENUKTHL. LleHTpbl TakCOHOMHYECKOIrO
pazHooOpa3usi, IEHTPBI IPOUCXOKIACHUS BUIOB. AHTPOIIOT€HHAs TpaHC(hOpMaIIvs apeaos.

[IpencraBnenue o 6uome. PacturenbHOCTS B KUBOTHOE HaceneHue. [lonsTue «3koTon». [manerapHbIi,
PErMOHANIBHBIN U TOMOMOTHYECKUH (JTaH A THHIN) YPOBHH AU(GEepeHIIMAIIH )KUBOTO TOKPOBA CYIIIH.

KoHnenmus Guosorndeckoro pasHooOpasus. YpoBHU OuopazHOOOpasws: TEHETHYECKUH, BHIOBOM,
9KOCHCTEMHBIN. BcemupHas cTparerusi coxpaHeHUss OMOJIOTHYEeCKOro paszHooOpaszus. OxpaHa penkux u
ucyesaromux BuaoB. KpacHsle KHUTH. 3aNIOBEIHUKH U HAI[MOHAJIbHBIE TAPKH.

Pa3zoen 5. Yemoiiuusoe npupodononvzosanue

[Tpo6GieMbl 1 epcreKTUBBI OOECTICUEHUS YeI0OBeYeCTBa OMOIOTUYECKUMU pecypcaMu. ATPO3KOIIOTHS,
TeHOMOJAU(DUIIMPOBAHHBIE OPraHU3MBI, MapUKYJIbTypa. VHBa3uM dyXKEpOMHBIX BHUIOB, «CTUPAHUE)»
ouoreorpaduueckux pyoexeit, antpornoreHHas Tpancopmanus ¢hiop u payH. 3HaueHHE 0000 OXpaHIEMbIX
MPHUPOJHBIX TEPPUTOPUN M UX COBPEMEHHAsl CHUCTeMa: HAI[MOHATbHBIC MAPKH, 3alOBEIHUKH, 3aKa3HHKH,
IMPUPOJIHbIE TAPKH, PEe3epBaThl, MAMATHUKU MPUPOAbl. OCHOBHBIE MPUHIUIBI U METOJbI OLIEHKH KayecTBa
OKpY’Kalollel cpenbl, ee JAWHAMHKHA BO BPEMEHH U IMPOCTPAHCTBE. MEXITyHApOJHOE COTPYTHHYECTBO B
00J1aCTH U3Yy4YEHUS U COXpaHEHHUs OMOpa3HOOOpa3us.

Pasoen 6. I'nobanvHuvle sxonocuyeckue npodiemoi

[TonsiTue «3arpsizHEHUE OKpyXkaromen cpenb». Kiaccudukamms 3arpsa3sHeHUN OKpyKaromeld Cpelibl.
XVMUYECKUE 3arps3HUTENN (TSHKENbIE METaJUIbl, MECTULUIBI, HUTPATBI U T. [.), UX HCTOYHUKH, a TAKXKe
npsiMoe U KocBeHHoe Bo3zeiicTBue. Kitaccudukanus 3arps3HSONIMX BEUIECTB IO CTENEHU OMACHOCTH.
dusnueckoe 3arps3HeHHe (paJUaAlMOHHOE, 3JEKTPOMAarHUTHOE, IIYMOBOE, BHOpAIlMOHHOE, TEIUIOBOE,
CBETOBOE), €r0 HICTOUYHUKH U TIOCIIECTBHS ISl 5KUBBIX OpraHU3MOB. brosoruueckoe 3arpsa3HeHue, ero npuMephbl
U TTOCIIEICTBYSL. 3arpsi3HEHUE TBEPIBIMU OTXO/IaMU, IIPOOJIeMa HAKOTICHUS] MyCOpa.

[TonsiTe TIO0ATBHOM DKOJIOTHYECKOW TPOOIEMBI. DKOJIOTHIECKUN KPU3UC U €0 XapaKTePHBIE YePTHI.
Lens npu4nH rio0aIbHOTO YKOJIOTHYECKOTO KpU3Kca, TyTH BBIX0Ja U3 Hero. [lemorpadudeckast mpobiema.
Hemorpaduueckue mpobdieMbl pa3BUTHS YesloBedeckoro obmiectBa. [lonsTue nemorpaduveckoro B3phiBa.
DKOJIOTHYecKre MpOoOJIeMbl, CBA3aHHBIE C POCTOM YHMCICHHOCTH HacesneHus. IIpoOiembr ypOaHuzarum.
[TponoBonbcTBeHHas! mpobiaema, ee MpUUrHbl U ciaencTBud. [lytu pemenus npoGieMbl. DHepreTHueckas u
celpbeBas npodaema. [lapuukosiit 3¢ dexr. Kucnornsie noxau. Paspymenne o3o0HoBoro cios. CHIKeHUe
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O0uopasHooOpa3us Kak Tjo0anbHas dKonorudeckas mpobiema. OmycTbIHMBaHHWE Kak —IJ100ajgbHas
sKoJiornueckas mpoobiema. OOe3necuBaHMe Kak TJI0OATbHAsl IKOJOTHYEcKas mpobieMa. PamnoakTuBHOE
3arps3HEHUE.
OO6r11ee KOJIMYECTBO PA3LIoB — 6.
4 O0beM yueOHOH TUCHUILINHBI

O0BbeM THCHHUIIIHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
q, q,
O0mast Tpy10eMKOCTh JUCHMIIIIHMHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
JlaGopatopusbie padotsl (JIP) - - -
CamocTosiTesibHasi padoTa 2,12 76 57
KoHnrakTHas camocrositensHas pabora > 12 0,2 0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 75,8 56,85
Buja uToroBoro KOHTpoOJIs: 3auer
AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«be30macHOCTD JKU3HEeAeATEIbHOCTI
Vuebnas guciuminHa "be3omacHOCTh  KU3HENEATENLHOCTH" - oOs3arenbHas JUCHUAILIAHA

denepanbHBIX TOCYAApCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB BCEX HAMPABIEHUN MEPBOrO YpPOBHS
BBICHIETO MpodeccuoHaNbHOro 00pa3oBanus (OakanaBpuara) U CleHUAINTETA.

1. Heab aucuunjauHbl - GopMUpOBaHUE TPOPECCHOHATBPHON KYIbTYpPhl 0€30IaCHOCTH, IO KOTOPOM
MOHUMAETCs TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIIONB30BaTh B NMPO(EeCCHOHAIBHOM esATeIbHOCTH
nproOpEeTEeHHYI0 COBOKYITHOCTh 3HAaHHWM, YMEHHMI W HAaBBIKOB Ui oOecriedeHus Oe3omacHOCTH B cepe
npoecCHOHANBHOM JeATENIbHOCTH, XapaKTepa MBIIICHUS M LIEHHOCTHBIX OpPUEHTAIMi, MPH KOTOPBIX
BOIIPOCHI O€30MaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MIPUOPUTETA.

OCHOBHBIMU 3aJJa4aMi AUCLMILTUHBI SBISIOTCA:

* IpHOOpEeTeHNEe MOHUMAaHUS IPOOJIEM YCTOWYMBOTO PA3BUTUS U PUCKOB, CBSI3AHHBIX C JESITEIHHOCTHIO
YeJI0BeKa;

* OBJIAJICHUE TNpPUEMaMM PAlMOHAIM3ALNN KUZHEACATEIbHOCTH, OPUEHTUPOBAHHBIMU Ha CHIDKEHUS
AHTPOIOTEHHOTO BO3JICHCTBUS Ha MPUPOIHYIO Cpely U obecrieyeHre 0€30MacCHOCTH JIMYHOCTU U O0IIeCTBa;

* (hopmMupoBaHue:
- KyJIbTYpbI O€30MaCHOCTH, IKOJIOTMUYECKOr0 CO3HAHUS U PUCK-OPUEHTHPOBAHHOTO MBIIIIEHUS, IPU KOTOPOM
BOIMPOCH! O€30MaCHOCTU W COXPAHEHUS OKpYXKaloIled cpelabl pacCMaTpUBAIOTCS B KauyeCTBE BasKHEHIIMX
PUOPUTETOB KU3HEIEATEIHLHOCTH YEJIOBEKa;
- KyJIbTYpbl Tpo¢ecCHOHANBbHONW O€30MacHOCTH, CIIOCOOHOCTEH Ui HMIECHTH()UIUKAIMK ONACHOCTH H
OLICHUBAHMSI PUCKOB B cpepe cBOEH npodeccuoHaNbHOMN AeITeIbHOCTH;
- TOTOBHOCTH TPUMEHEHHUS NPOPECCUOHATBHBIX 3HAHUHU A MHUHUMHU3ALUN HETAaTHBHBIX HKOJIOTHYECKUX
MOCJIC/ICTBHM, 0OeCTICUeHHs 0€30TaCHOCTH U YIYUIICHHS YCIOBUH Tpyaa B chepe cBoei nmpodeccuoHaaIbHOM
JeSITebHOCTH;

- CIIOCOOHOCTEH K OIICHKE BKJIaJia CBOEH MPEAMETHOM 00JIACTH B pElIEHUE YKOJIOTHYECKUX MPOOIeM U

npo6ieM 6e30MacHOCTH.

2. B pe3yJibTaTe 0CBOEHUS AUCHHUILINHBI CTYIEHT /10JI7KeH::

Obaadoams CIeAyOMUMA KOMIIETCHIUSAMHA U UHAUKaTopamu ux noctwkeHus: VK-8.1, VK-8.2, VK-

8.3, VK-8.4, VK-8.5, YK-8.6, YK-8.7, VK-8.8, VK-8.9.

Buame:

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

- XapaKTep BO3JICUCTBHS BPEIHBIX U OMACHBIX (DAKTOPOB HA YEJIOBEKA U MPHUPOIHYIO CPEAY, METOIBI
3aIIUTHI OT HUX TMPUMEHUTENIBHO K cepe CBOeH MpoQecCHOHANBHON AeSITeTbHOCTH

76



Ymemns:

- UAEHTUGUIIMPOBATH OCHOBHBIE OMIACHOCTH CpPe/Ibl OOUTaHUS YEIOBEKa;

- OIICHWBATh PUCK MX peaTu3allid, BBIOMPATh METOJbI 3alIUTHl OT OMACHOCTEH MPUMEHHUTEIHHO K
chepe cBoeil TPoPECCHOHATHHOW MACATEIHPHOCTH M CIOCOOBI oOecredeHus: KOMGMOPTHBIX YCIOBHM
KU3ZHEACITEIbHOCTU

Braoemy:

- 3aKOHO/IATEIFHBIMU M ITPABOBBIMU aKTaMH B 00J1acTH 0€30MaCHOCTH M OXPAaHbI OKPY>KAIOIIEH Cpeibl,
TpeOOBaHUAMHU K 0€30MMaCHOCTH TEXHUYECKUX PETIIaMEHTOB B cdepe mpodecCHOHaTLHON A TEIBHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIUTHI B UPE3BbIYAWHBIX CUTYaLIUAX;

-MIOHSATUHHO-TEPMHUHOJIOTHYECKHUM alapaToM B 001acTu O€30MacHOCTH;

- HaBBIKAMHM palMOHAIU3ALUU MPO(ECCHOHATBHON JAEATETbHOCTH C LENbl0 00eCredeHus

0€30MaCHOCTH U 3aILUThI OKPYKAIOIIEH CPe/Ibl.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

1. Beenenue B Oe3omacHocTh. OCHOBHBIC MOHSTHS U OIpenesieHus. be30macHOCTh U ycTOMYMBOE
pa3BUTHE.

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

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

3. Unentudukanus v Bo3IeHCTBHE Ha YEIOBEKA BPEAHBIX M OMACHBIX (DAKTOPOB CpeIbl OOMTAHMS.

Knaccudukanus HeraTuBHbIX (AKTOPOB cpeAbl OOMTAaHUS 4eIOBeKa. XHUMHUYECKHWE HETaTHUBHBIE
dakTopsl (BpenHble BemlecTBa). MeXaHMYECKME M AaKyCTHUECKHE Koye0aHus, BHOpanus M IIyM.
DJIEKTPOMAarHuTHbIE M3MydeHUsT U Toiisl. MoHW3upyroumme H3IydeHue. DJNEKTpUUecKuid Tok. OmacHble
MexaHnndeckue GakTopsl. [Iporiecchl ropeHus U OXKapOB3PHIBO- OMACHBIEC CBOMCTBA BEIIECTB U MAaTEPUATIOB.
CraTnyeckoe 3JIeKTPUYECTBO.

4. 3ammra YenoBeKa M Cpelabl OOWTAHUS OT BPEIHBIX M OMACHBIX (AKTOPOB MPHUPOIHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCXO0XKICHUSI.

OcCHOBHBIE TIPUHIIUIIBI 3aIIUTHI. 3alIUTa OT XUMUYECKUX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTHYECKUX BO3MeHCTBHN U (usmyeckux mnonei. ObecrneueHne O€30MacCHOCTH CHCTEM,
paboTarommx TOJ JaBICHHEM. be30macHOCTh  OJKCIUTyaTalldd TPyOONpPOBONOB B  XHUMHYECKOMH
MPOMBIIUIEHHOCTH. be3omacHast sKCIUTyaTalsi KOMIIPECCOPOB. AHalW3 U OLEHUBAHUE TEXHOTCHHBIX U
MPUPOTHBIX PUCKOB.

5. Ob6ecnieuenre KOM(DOPTHBIX YCIOBHH ISl )KU3HH U IEATEILHOCTH YesoBeka. [lousaTre koMmpopTHBIX
WJIM ONITUMAJIBHBIX YCIOBUH. MuKpokaumaT nomeiiennii. OCBelIeHre U CBETOBas Cpejia B IOMEIICHUU.

6. [Icuxodusnonornueckre u YProHOMUYECKHUE OCHOBBI OE30MTACHOCTH.

[lcuxudeckue MPOIECChl, CBOMCTBA W COCTOSHUS, BIUSIOIIME HAa Oe30macHoCTh. BUIbsl U ycrnoBus
TPYZOBOH AESITETbHOCTU. DPrOHOMUYECKHE OCHOBBI 0€30IaCHOCTH.

7. Upe3BbIUaliHble CUTYAL[UU U METOJBI 3alUThI B YCIOBUAX UX peaU3allUU.

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

Pagnanmonnsie aBapuu. IIpubopbl paananmoHHOM, XMMHUYECKOH pPa3BEOKU U JO3UMETPUYECKOTO
KOHTpOJIsl. Upe3BblualiHble CUTYal[Md BOGHHOTO BpEMEHH. 3alllUTa HACEICHHs B UPE3BBIYAMHBIX CUTYaIUAX.
Y CTOMYNBOCTh PYHKIIMOHUPOBAHUS 0OBEKTOB IKOHOMUKHU B YPE3BBIYANHBIX CUTYAIIHSIX.

8. YmpaBieHue 6€301acHOCTHIO KU3HEICATSILHOCTH.

3aKkoHOJATENbHBIE W HOPMATHUBHBIE  IMPABOBBIE  OCHOBBI  yIpaBIeHHS  0€30MacHOCTHIO
KU3ZHEJEATEIIbHOCTH. JKOHOMHMUYECKHE OCHOBBI YIpaBieHUs Oe3omacHOCThio. CTpaxoBaHUE PHUCKOB.
I'ocynapcTBeHHOE ynpaBieHHe 6€30MaCHOCTbIO.

4. O06beM yueOHOM JUCUUIIJIMHBI

Bun yueGHOMI paboThI B 3aueTHbIX B akan. B acrtp.

eIMHULIAX qacax qacax
O01mas TpyA0eMKOCTh JUCIUTIIINHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24

IIpakTruecKkue 3aHATHUs - - -

JlaGopaTopHbie pabOTHI 0,44 16 12
CamocrosiTesbHasi padora 1,67 60 45
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KonTtakTHas camoctosiTenpHasi pabota - - -
[ToaroroBka K J1abopaTopHBIM paboTam 0,56 20 15
CaMocCTOATENbHOE N3YUYEHHE PA3ESIOB JUCLIUIIINHBI 1,11 40 30
Buabl KoHTpOJISA:

IK3aMeH 1,0 36 27

KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1,0 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7

BuJ HTOrOBOr0 KOHTPOJIA: IK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«/H:keHepHasi M KOMNIBIOTEPHAas rpaduka

1 Hesb AMCUMILVIMHBI — HAYYUTH CTYJIEHTOB CIIOCO0aM OTOOpa)KEeHUsI MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH, BBITIOJHEHHIO W YTEHHUIO YEPTEeKEH MeToAaMHM KOMMBIOTEPHOW TpaduKd W TpaBHIaM H
YCJIIOBHOCTSIM, IPUMEHsIEeMBIM TTpH 3ToM (ctangaptam ECKJI).

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4aKOIIUICH JOJIKEH:

Obaaoams cleayomUMy KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKECHUS:

VYK-2.1; VK-2.6; VK-2.8; YK-2.10

3namo:

— c1ocoObl 0TOOpaXKEeHUsI MPOCTPAHCTBEHHBIX (DOPM Ha MIIOCKOCTH;

— MpaBWJIA U YCIOBHOCTH IPH BBIIOJIHEHUN YEPTEKEH;

—  BUJBI CHMMETPUHU T€OMETPUUECKUX PUTYD;

— BHJBI U3JI€TTUN U KOHCTPYKTOPCKHUX JOKYMEHTOB;

— OCHOBHBIE BHJIBI Trpaduyecknx HWHPOPMALMOHHBIX CUCTEM, 0a30BYI0 TIpadUUECKyl0 CHCTEMY,

UCIIOJIb3YEMYIO B Y4eOHOM IpoIiecce.

—  Ymems: BHIIONHATH U YUTATh YEPTEKHU TEXHUUECKHUX U3JICTUN C yUETOM JICUCTBYIOIINX CTaH/IapTOB;
—  BBIIIOJIHATBH U YATATH CXEMbI TEXHOJIOTHYECKUX IIPOLIECCOB;
— HCIIOJIb30BaTh CPEJCTBA KOMIBIOTEPHOU TpaQUKH Il M3TOTOBIICHHS YepTEkKEH.
Braoemn:
— crnocobaMu M MprueMaMu H300paKeHHUs IPEMETOB Ha TUIOCKOCTH;
— rpadudeckoit cuctemont «Kommacy.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paznen 1. O0umue npaBuiia BbINOJHeHHUsI 4yepreskeil. [IpaBuna BeImosHeHWs U 0QOPMIICHUS
yeprexeid B coorBercTBUM ¢ ['OCT. ['eomeTpuyeckue mocTpoeHus..

Paszgen 2. [IpoeunpoBanue reomerpudeckux ¢puryp. Meron npoexuunii. [Ipsimbie U KpuBbIE JIMHUU.
[Mnockocte. [loBepxHoctu. ['eomerpuueckue Tena. Cummerpusi reomerpudeckux ¢uryp. OmnpenencHue
HaTypaJbHON BEITUYMHBI OTPE3Ka NMPsMOU U TIockoi Gurypsl. [lepecedenne reomeTprudeckux oOpa3os.

Paznen 3. U3o0paxenuss mpeameros mo I'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOpPCKHeE
JOKYMeHTBI. 1300pakeHnsi. AKCOHOMETPUUECKHE YePTEkKHU M3Aenuid. Bumbl n3nenuii 1 KOHCTPYKTOPCKUX
NoKyMeHTOB. Cxembl. Pe3p0bl: 00pa3zoBanue, KiaccupuKaims, n300pakeHne 1 0003HaYeHUE Ha YePTExKe.

Paznen 4. U300paxxenusi nerajieid 1 UX cCOeAMHEHMd. DCKU3bl U TEXHUYECKUE PUCYHKH JETajeH.
Pe3b0oBble u3nenus u coenuHeHus. Jlpyrue BUabl pa3beMHBIX U HEPa3beMHBIX COSAMHEHUH JeTajei.

Paznen 5. Ueprexu cOopouHbIx eauHun. [IpaBuna BBIMOTHEHUS W OQOPMIIEHUS COOPOYHOTO
yeprexa. JleranupoBaHue yepTekeld COOPOUHBIX €IUHUII.

Paszgen 6. KomnbroorepHasa rpapuxka. Co3gaHue W peJaKTUPOBAHUE YEPTEXKEH MeETolaMu
KoMmIbloTepHO# rpaduku. Co3nanue TpexmMepHbIX Mojeneil. Co3laHue acCOIMAaTUBHBIX YepTeKel Ha OCHOBE
TPEXMEPHOU MOJIEIIH.

4 O0beM yueOHOH THCHHMILINHBI.

Beero Cemectp
Bun yaeOHO# paboThI 1 2
3E Axan. 3E Axan. 3E Axan.
. q. q.
OO6m1ast TpyI0EMKOCTh TUCIUILIUHBI 7 252 4 144 3 108
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KonrakTHas padora — ayiuTopHbIE 222 30 1,33 48 0,89 32
3aHSITHSA:
B TOM 4HucJe B (pOpMe NPAKTHYECKO 1,44 52 0,72 2 0,72 2
MOJITOTOBKH
Jlexumun 0,44 16 0,44 16
[Tpaxtrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMe MPAKTUIECKON
S —— 1,44 52 0,72 26 0,72 26
CamocrosiTesbHas padoTa 4,78 172 2,67 96 2,11 76
KonrakTtHas CaMOCTOATENbHAS paborta 0.8 0.4 0.4
(3a4eT C OIEHKOM)
Kypcosast pabota 35,8 35,8
KonTaktHas CaMOCTOATE b HAs pabora 478 0.2 2.67 2.11 0.2
(mpuem KypcoBoi pabOThI)
IToaroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIoB 99.2 77.6 216
JUCIUILTAHBI
3ader ¢
3auer ¢ OIIEHKOIi,
Bua uToroBoro KOHTpoJIs: -
OLIEHKOM KypcoBasi
pabora
Beero Cemectp
Bun yuebHo# paboThI A ! A 2 A
3E c1p. | g cIp. | ap CTp.
q. 9. 9.
OO6mast TPyA0EMKOCTh TUCIUTUTHHBI 7 189 4 108 3 81
KonTakTHasi pabora — ayIMTOpHbIE 2,22 60 1,33 36 0,89 24
3aHSITHSA:
B TOM uHcJje B popMe NpaKkTHYeCKOii 1,44 39 0,72 195 | 0,72 | 195
NMOAr0TOBKH
Jlexuuun 0,44 12 0,44 12
[Tpaxtrueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCIIe B (hOpMe MPAKTUIECKON | 44 39 0.72 195 | 072 | 195
HOJITOTOBKU ’ ’ ’ ’ ’
CamocrosiTesibHas padora 4,78 129 2,67 72 2,11 57
KonTaktHas CaMOCTOATE b HAs pabora 0.6 0.3 0.3
(3a4eT C OIEHKOM)
Kypcogas pabora 26,85 26,85
KonTaktHas CaMOCTOATE b HAs pabora 478 | 015 | 2,67 2.11 | 0,15
(mpuem KypcoBoii pabOThI)
IToaroroBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CamocrosiTeTbHOE U3YUECHHE Pa3/IeNIOB 744 58.2 16,2
JUCIUITAHBI
3ader ¢
3auer ¢ OIIEHKOIi,
Bua uTOroBoro KOHTpoJIf: .
OLICHKOM KypcoBasi
padora

AHHOTaNuA padoyell MPOrpaMMbl JUCHHIJIMHBI

«le/IKJIa[lHaﬂ MEXAaHUKaA»
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1. Ieab JMCHMIJIMHBI — HAYYUTh CTYJEHTOB TBOPUYECKOMY MOJXOJY K BBIIIOJIHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTh, )KECTKOCTh U YCTOWYMBOCTD JIEMEHTOB KOHCTPYKLIMM, J€TaNe U y3J10B MAIUH U
anmnaparos.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Ob6nadamye cleAyOMUMI KOMIIETEHIIMAMU U UHIUKATOPAMH UX TOCTHKECHUS:

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

3nams:

— OCHOBHBIE YPAaBHEHMS M METO/Ibl PELICHUS 3a/1a4 COMPOTUBIICHNS MATEPUAJIOB U JI€Tajei MalllVH;
— OCHOBHBIE METOJbl PACUETOB HAa MPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKILIMI

MalIMH U annaparos;

— OCHOBBI TEOPUM pacueTa JeTaleH U y3J0B MAllMH U alnapaTtoB XUMUYECKON TEXHOJIOTHH;
Ymemn:
— MPOBOJUTH PACUETHI ATEMEHTOB KOHCTPYKIIMI HA OCHOBE METOJ0B COITPOTUBIIEHUSI MaTEPUAJIOB;
— paccUYUTHIBATh U KOHCTPYMPOBATh JE€TAIIM MAIIMH 10 HCXOIHBIM JTaHHBIM;
— TPOU3BOJUTH PacueThl IO OCHOBHBIM KPUTEPUAM pPabOTOCIOCOOHOCTH U KOHCTPYUPOBAHUS JeTaneit
MalIuH;
Braoemn:
— HaBBIKaMH pacyeTa CONPOTHUBIIEHUS MAaTEPUATIOB aHATUTHUYECKUMH METOIaMu;
— HaBBIKaMH BbIOOpA MaTepUasoOB M0 KPUTEPHUSAM MPOUYHOCTH;
— pacyeTamM THUIIOBBIX J€Tajel MalluH, NoJIb3ysAch clipaBouyHoi autepaTypoid u 'OCTamu.

3. Kpartkoe coaep:xaHue TUCHUILIIHHBI

Pazgen 1. Omnpenenenue peakuuii omop. PacrskeHme-caxkaThe. AOCONIOTHO TBEpAOE TeEIO.
OJIEMEHTHI CTaTUKU. YpaBHEHHUs paBHOBecus. CBs3u M ux peakuuu. OCHOBHBIE JOMYUIEHUS W IMPUHIUIIBI
COIIPOTHUBIIEHUS MaTepuanoB. Mero ceuenuil. Hanpspkenus, nedpopmanun 1 nepemenieHus. 3akoH ['yka.
JnarpaMMsl pacTsKEHUS JUIs IUNTACTUYHBIX U XPYIKUX MAaT€pUaIOB U UX XAPAKTEPUCTHUKHU.

Pazgen 2. Kpyuenme. M3ru6. 3axkon ['yka mpu cnBure. BHyTpeHHHE cuiioBble (akTOpBl MpH
KpY4YE€HHH. YCJIOBHE MPOYHOCTH IPHU KpydeHHH. ['eoMeTpuyeckne XapaKTEPUCTHUKH IUIOCKMX CEYECHM.
[Tonarue yrcroro u nonepeyHoro n3rudos. OnpeneraeHre HOPMAIBHBIX HAPSHKEHUN. Y CIIOBHE TPOYHOCTH
npu u3ruoe. OnpeeneHne KacaTeabHbIX HaNpsHKeHUH. Paninonansabie POpMbI CEUCHUI.

Pa3znesn 3. CioxHoe HampskeHHOe cocTosiHMe. OCHOBBI TEOPUM HANPSKEHHOTO COCTOSIHUS U
runoTe3bl npodHocTd. [loHaTtne HampspkeHHOTO cocTosiHua. O0oOmeHHbli 3akoH ['yka. Ilonstue
HKBUBAJICHTHBIX HANPSKEHUN M KPUTEPUEB IMPOYHOCTU. I'MIIOTE3Bl NMPOYHOCTU. TOHKOCTEHHBIE COCYIbI
XMMHYECKHUX MPOU3BOJCTB. BbiBoa ypaBHeHUs Jlamaca. YcnoBue npoyHocTH. Pacder cxkaThIX CTEp)KHEN HA
ycToiuuBOCTh. [loHATHE KpUTHYECKO# CHITBI M KO3 UIMEHTA 3anaca MPOYHOCTH. PacyeT KpUTHUECKON CUITBI
no Dunepy. [Ipenensr npumernmoctu GopmMyibl Dimepa.

Pazgen 4. Jlerasmm wmammH. Krnaccupukanus pgeraneil MamdH M anmapaTroB XUMHYECKUX
pou3BOJCTB. Pe3b0oBbie coenuHeHusi. Pacuer GONTOBBIX COEIUHEHHM MPU MOMEPEUYHBIX U MPOJIOJIBHBIX
Harpy3kax. llInmoHounsle coenquHeHus. Pacuer mIoHOK Ha cpe3 U cMATHe. Buael cBapku. Bunbl cBapHbIX
mBoB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IIBOB. Bambl m ocu, ux kiaccupukauus U
HasHaueHue. llogmmnHuku  ckoybkeHus.  Marepuansl  Brianbimed.  [logmunmHUKM — KadyeHHs.
[TpuHIMNIHATBEHOE YCTPONUCTBO U OCHOBHBIE T€OMETpUYecKue pa3Mepsl. JJocTonHCTBa, HEAOCTAaTKU U 00JaCcTH
NPUMEHEHHs TOJIIMITHUKOB KayeHUs U cKoibkeHus. [lpuBonueie Mmy¢pTsl. Haznauenue. Knaccuduxamnms
MydT. 3yduartsie nepenaun. OKpy)KHOE U paaralibHOe yeunus. Pemykropsl. OnpeneneHue u KiaccupuKarms.

4 O0beM yueOHO# TUCUUIJINHBI.

Cemectp
Bcero 4
Bun yaeOHO# paboThI 3
3E Axkan. 3E Axap. 3E Axap.

q. 9. 9.
O61mas TpyA0eMKOCTb JHUCLMILIUHEL 6 216 4 144 2 7
KonTakTHasi pabora — ayIMTOPHbIE
SAHSTHS: 2,22 80 1,33 48 0,44 16
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B TOM 4mcJe B popMe NPaKTHYECKOI 1,44 52 0,72 2 0,22 3
NMOITOTOBKH
Jlexuuun 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 59 0.72 2 022 ]
MOAITOTOBKH
CamocrosiTesibHas padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocrosiTenbHas paboTa
. 0,4 0,4
(3a4eT C OLEHKOM)
KypcoBoii npoekt 55,6 55,6
KonTaktHas camocrositenbHas paboTa 0.4 0.4
(mpueM KypcoBOro MpoeKTa) 3,78 ’ 2,22 1,56 ’
Pacuetno-rpaduueckne paboTsl 18 18
[ToaroToBka K KOHTPOJBHBIM paboTam 18 18
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 436 43.6
JUCIUTUTAHBI
3auer ¢ KYPCOBO#
Bua uToroBoro KOHTpoJIs: -
OLIEHKOii NMPOEKT
Beero Cemectp
Bun yueGHOM paboThI 3 4
3E Actp. 3E AcTp. 3E AcTp.
q. 9. 9.
OO6m1ast Tpy1I0EMKOCTh TUCIIUILIUHBI 6 162 4 108 2 54
KonrakTHas padora — ayiuTOpHbBIE
e — 2,22 60 1,33 36 0,44 12

B TOM 4HucJjIe B popMe NPAKTHYECKOMU 1,44 39 0,72 19,5 0,22 6

MOAITOTOBKH
Jlexuun 0,89 24 089 24
[Ipaktrueckue 3ausrus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4HcCIie B (hopMe MPaKTHUECKON 1,44 39 0.72 195 | 0.22 6
MTOITOTOBKH
CamocTosiTesibHasi padora 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 paboTa 03 0.3
(mpueM KypcoBOTro MPOEKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduueckue paboTbl 13,5 13,5
[ToaroroBka K KOHTPOJIBLHBIM paboTam 13,5 13,5
CaMocCTOsATENbHOE N3YUEHUE PA3/IEIIOB 32.7 29.7
JUCIUILTAHBI

3ader ¢ KYpPCOBO#
Bua uTOroBoro KOHTpoJIf: .

OlIeHKOH NMPOEKT

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIIMHBI
«IIpouecchl ¥ anmaparbl XHMHYECKOM TEXHOJIOTHID

1. lleap AMCHUILIMHBI - BMECTE C NMCIUILIMHAMH OOIIEH XMMHUYCCKOM TEXHOJIOTHH, XMMUYCCKUMU
MPOIIECCaMH M PEaKTOPaMH M IPYTUMH, CBSI3aTh OOIICHAYYHYIO U OOIIEMH)XCHEPHYIO IMOJTOTOBKY XHUMUKOB-
TEXHOJIOTOB, YTO HEOOXOIMMO TpHU TMOATOTOBKE OaKaJaBpOB MO JAHHOMY HANpPAaBICHUIO MJs HAy4HO-
HCCJIEIOBATEbCKOM U MPAKTHYECKOW pabOTHI Ha TPEPUATHSIX.
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2. B pe3yJbTaTe M3y4YeHUs1 AUCHUILINHBI 00y4aI0 M IACH 0JIZKEeH:

O6nagath caeayoUMMI YHUBEPCATbHBIMU KOMITIETEHIIUSAMU U UHINKATOPAMU UX JTIOCTHXKEHUSI:
YK-1-VK-1.1, YK-1.2, YK-1.3, YK-4.
YK-2 - YK-2.3.
YK-3 - VK-3.3.
YK-8 - YK-8.4.

Obnanate cleayloUMMH  OOIIENPOPECCUOHATHHBIMI  KOMIIETEHIIMSAMA M MHIUKATOPaMU  HX
JOCTHKECHUS:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

OO6nanath cneayoIMMI TPoGECCHOHATHHBIMUA KOMIETCHIIMSIMEA U HHANKATOPAMH UX JOCTHKCHUS:
IIK-1 - [1K-1.1, IIK-1.2, TIK-1.3.

3namo:

— OCHOBBI TEOPUHU MEPEHOCA UMIYJIbCa, TeIJIa U MAaCCh;IPUHIMUIBI (PUINUECKOTO0 MOJEIUPOBAHUS
MPOLIECCOB; OCHOBHBIE YPaBHEHUS JIBHXKCHUS JKUKOCTEN; OCHOBBI TEOPUH TEILJIONEPEIaul; OCHOBBI TEOPUU
Maccorepeiayl B CHCTEMax €O CBOOOJHOW M HEMOABI)KHOM rpaHuled paszena (pas3; TUIIOBBIE MPOLECCHI
XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIUE annapaThl U METO/Abl X PACUETa;

— METOJbl TOCTPOEHUS SMIIMPUYECKUX W TEOPETHYECKUX MOJEIEH XUMHUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

Ymems:

— OIpEAeNsITh XapakTep ABMXKEHHUS >KHIKOCTEM M Ta30B; OCHOBHBIE XapaKTEPUCTHKU IPOLIECCOB
TEIUIO- M Maccolepefayud; pacCYUThIBaTh MapaMeTpbl W BbIOWpaTh anmaparypy i KOHKpPETHOTO
TEXHOJIOTHYECKOT0 MPOLECcCa;

— paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKU XHUMHKO-TEXHOJOTHYECKOIro Ipoliecca, BbIOMPATh
pallOHATIBHYIO CXEMY.

Bnaoems:

— METOJIaMHU TE€XHOJIOTHYECKUX PACUYETOB OTACIBHBIX y3JIOB U JIeTallell XUMUYECKOT0 000PYIOBaHHUS,

— HaBBIKaMHU MMPOEKTUPOBAHUS TUIIOBBIX AIllIapaTOB XMMHYECKOW MMPOMBIIIJIEHHOCTH;

— METOJIaMU OTIPEeCIICHHUs PAIIMOHAIBHBIX TEXHOJIOTHUYECKUX PEKUMOB pabOTHI 000PYIOBAHHUS.

3. Kpartkoe coagep:xaHue JUCUMIJIMHbBI.

Paznea 1. 'mapoaguHaMuyeckue Npouecchl M annaparbl XUMHYeCKOM TEXHOJIOTHH.
1.1. Beenenue B jucuumiinHy. OCHOBHBIE MOHATHS W OIPEACIICHHUS.

[Mpenmet quctuminabl «[Ipotieccel u anmapaThl XUMUYECKOU TeXHOTIoruny. Kiaccudukanus mpomeccos.
HenpepbIBHBIE M IEPUOINYECKHE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MTPOLIECCHI.

OcCHOBHBIE 3aKOHOMEPHOCTH IMPOILIECCOB W OOIIMe MPUHIUIBI pacyera ammapaToB XHUMHYECKON
TEXHOJIOTHH.

Kunkoctn m rasel. Knmaccupukamms xuakocreit. MaeanmbHas >KuAKocTh. KamenbHble W ympyrue
*Kuakoctu. Cuibl, IEHCTBYIOIIME B KUJKOCTU: MAaCCOBBIE M MOBEPXHOCTHbIE. HampsikeHus: B )KUIKOCTAX U
ra3zax (TaHTeHIMaJIbHbIE U HOpMaJibHbIE). CBONCTBA KUAKOCTEH.

Monenb HenpepbIBHOM cpeabl. [ToHsTHE (HU3UIECKOTO AIEMEHTapHOTO 00beMa.

1.2. OCHOBEI TEOpUU TIEPEHOCA.

OcHOBBI TeOpHUU ABJICHUH NEpPEHOCA: aHAJIN3 MEXAaHU3MOB, MOJIETTMPOBAHUS U pa3paboTKu 0000IIEHHBIX
METOJIOB pacueTa THAPOMEXAaHUYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX TMPOIECCOB M  ammapaToB.
DEeHOMEHOJIOTHYECKUE 3aKOHBI MIEPEHOCAa UMIYJIbCA, MACChl U SHEPTrUU. MOJIEKYJISIPHBIM M KOHBEKTUBHBIN
nepenoc. O01mre 3aKOHOMEPHOCTH THAPOAUHAMUKH, TEILIONEpEaaud U Macconepenayn. B3auMocBs3p 3TUX
IIPOLIECCOB B MPOMBIIIJIEHHOM annaparype. Poib siBlIeHHI epeHoca IPU XUMUYECKHUX MTPEBPAIICHUIX.

MarepuanbHble U OJHEpreTHYeckne (TEIUIOBBIC) OalaHChl; ONpeAeNieHHE MACCOBBIX TIOTOKOB U
SHEPreTUYECKHUX 3aTpar. Y CIOBUs PaBHOBECHS M ONpEENICHUE HalpaBIeHHs MpoleccoB neperoca. O0mumii
BUJ| YPaBHEHUN CKOPOCTHU MPOIIECCOB; BIKYIIUE CUIBI M KHHETHYEeCKUEe KOdpduimeHTsl. JIumMutupyromue
CTaJuH.

1.3. I'unpocraruka.

Huddepennmanpapie ypaBHeHHUST paBHOBecHst Disepa. [lokosmascs )KUIKOCTh MO JIeHCTBHEM CHITBI
TsokecTd. OCHOBHOE YypaBHEHHUE THAPOCTATUKU. [IpakThueckue TMPUIOKEHHUS OCHOBHOTO YpPaBHEHHS
TUAPOCTATUKH.

1.4. T'uaponuHamMuka.
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Bananc cun npu ABMKEHUHU BSA3KOM HEC)KUMAEMOM )KHUIKOCTH. Y paBHEHHE HEPA3PBIBHOCTH (CIUIOITHOCTH)
noToka. YpapHeHue HaBbe-CTokca 1 ero GU3HUIeCKUi CMBICIL.

[TonoOHoe mnpeoOpa3oBanue ypaBHeHus HaBbe-CTokca. be3pasmepHble NepeMeHHBbIE - KPHUTEPHH
rUApoaIuHAMUYecKoro momoous (Dinepa, Pelitnonpaca, @pyna, TOMOXPOHHOCTH), UX (PU3HUECKHI CMBICIH;
napameTpuueckue Kkputepuu. KpurepraibHoe ypaBHEHUE ABUKEHUS BA3KON KUIKOCTH.

VYpaBHeHHE ABWXKEHUS Oiiepa. DHEpreTHYecKUid OajaHC CTallMOHAPHOTO JABWKEHHUS HJICaTbHON
JKUJKOCTU. YpaBHEHUE bepHyUIM U1 UACAIbHOU U PEAIBHOM KUAKOCTH. Ero mnpaxkrudeckue NpUioKeHUs
(ucteuenue xuakocrei, Tpyoka [luro-Ilpanaris). [IpuHIUIE H3MEPEHUS CKOPOCTEH U PACXOI0B KUIKOCTH
JPOCCENIbHBIMU NPUOOpaMHU U MMHEBMOMETPUUYECKUMHU TpyOkamu. OmnpeneseHre pacxol0B MpU HUCTEUECHUH
JKUJIKOCTEN Yepe3 OTBEPCTUS UM HACAKH.

['uapoarHAMUYECKHE PEKUMBI JBHKEHUS KUIKOCTEH: TaMUHAPHBIA U TYpOYJICHTHBIH.

UYucno PeiiHomnbaca ¥ ero KpuTHYEeCKHUe 3HaYeHNA. MeXaHU3Mbl JAMUHAPHOTO U TYpOYJIEHTHOTO TEYCHUH.
[Tonsitue TypOynentHoctu. [IpeacraBieHuss o TUIAPOJUHAMHYECKOM MOTPAHUYHOM CJIO€ MPU TEUYEHUU IO
TpyOaM U KaHajaM U MPU OOTEKAHUU TeJl.

Pacuer nuameTpa TpyOONpoOBOIOB U anmnapaToB; BEIOOP CKOPOCTEH MOTOKOB U ONTHUMAJILHOTO AMaMEeTpa
TpyOOIIPOBOIOB.

Pacnpenenenue ckopocteit mo paanycy TpyObl MOCTOSIHHOTO CEYEHUS MPH JIAMUHAPHOM CTAllHOHAPHOM
TE€YEHUH.

Teuenue B TpyOax u kaHanmax. Onpenenstonuii mornepeyHblid pa3Mep MOTOKa B KaHajgaxX MPOU3BOIHHON
(bOpMBI: TUAPABIUYECCKHUI paANyC, SKBUBAJICHTHBIN TUaMETD.

['unpaBnuyeckoe COMPOTHUBIEHUE NpPHU TEUEHUM >KHUAKOCTEH W ra3oB. Pacuer moTeph Ha TpeHUE
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHBIE conpoTuBIeHUS. COOTHONICHHUSI U HOMOTPAaMMBI ISl pacdera
Kodd¢uimeHTa TpeHusa. 3aBUCUMOCTH MEXAY pacxoJOoM U IepenaaoM AaBieHusa. Pacuer Hamopa ans
nepeMeIeHHs )KUAKOCTEeH Yepe3 cucTeMy TpyOOIpoBOIOB U aIapaTos.

1.5. IlepemenieHne JKUIKOCTEN.

[lepemerienue XUAKOCTEH C MOMOIIBIO MAIIMH, MOBBIMIAONIIMX AaBieHHe. OObeMHbIE (TIOPUIHEBLIE,
pOTAaIMOHHBIC W Jp.) U JUHAMHUYECKHE (LIIEHTPOOEKHBIE, OCeBbIE W Jp.) Hacochl. OCHOBHBIC MapameTphbl
pabOThI THAPABIMYECKUX MAIIIMH: TPOU3BOIUTEIILHOCTD, HAMOP, MOITHOCTE, KIT/I.

Pacuer Hanmopa u moTpe6aseMoil MOIITHOCTH; TTOA00p ABUTATENS K Hacocy. OnpeaesieHne T0myCTHMON
BBICOTHI BCACHIBaHUSI. SIBIEHNE KaBUTALlMU U €TI0 IIPEI0TBPAICHHE.

OcobGeHHocTH pabOThI, COIMOCTaBJICHWE M OOJACTH TPUMEHEHHsS OCHOBHBIX THIIOB HACOCOB -
[IEHTPOOCKHBIX, TOPIIHEBBIX (MIyHXKepHbIX) u  ap. CBsa3p Hamopa, wMommuoctn u  KIIJA ¢
MIPOU3BOUTENHHOCTHIO (XapaKTepUCTUKH HAacocoB). PaboTa HACOCOB Ha CETh M WX BBIOOpP; PETyIMPOBAHHUE
IIPOU3BOIUTEIBHOCTH.

Pasznen 2. TensioBble nmpouecchbl U anmapaTbl XUMHUY€CKOM TEXHOJIOTHH.
2.1. OcHOBHBIE MOHSTHS U ONPECICHH B TEIJIONEpeaaye.

OcHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKOW TEXHOJOTUU: HarPEBaHUE U OXJIAXKIACHHUE, KOHJICHCAIIHs
IIapOB U UCIAPEHUE KUIKOCTEH.

CranuoHapHbIi U HECTALIMOHAPHBIN MEPEHOC TEIUIOTHI. TemnepaTypHoe 1oJie, TpaiueHT TEMIIEPaTyphl U
TEIJIOBOM TMOTOK; TeIJionepenaya W TeIiooTaada. TemMneparyponpoBOJHOCTh — TEMJIOMHEPLHUOHHBIE
CBOICTBA CPEIBI.

2.2. TlepeHoc sHEpruu B GopMe TETIOTEHI.
TennoBoii OanmaHC Kak YacTHBIM Ciydail sHepreTmueckoro Oamanca. OmpenerneHUE TEMJIOBOM HAarpy3KH
anmapara Ipu U3MEHEHUHU U 0e3 U3MEHEHHUS arperaTHOro COCTOSTHUS. Pacxo1 TerIoHOCUTENCH.

HuddepennmanpHoe ypaBHEHHE TIepeHOCa IHEPTUU B popMe TeTuioThl, ypaBHeHUE Dyphe-Kupxroda u
TEIJIONPOBOAHOCTH.

CrannoHapHBbIi epeHoC TEIIOTH Yepe3 MIOCKUE U HUINHAPUYecKre cTeHKH. CoueTaHne MEeXaHU3MOB
HepeHoca TeMIO0ThI (TEIIONPOBOAHOCTH, KOHBEKIIUH, U3JIyUYEHNUS).

KonBekTuBHBIN niepeHoc TemioThl. be3pasmepnbie nepemennbie — uncina Hyccensta, [lekne, [Ipanaris,
I'pacroda, @ypoe. PacueT k03 PUIIMEHTOB TEIUIOOTAAYH IIPH BHIHYKICHHON M €CTECTBEHHONH KOHBEKIIHH.

TennooOmeHn mpu W3MeHeHMHM arperatHoro coctostHus. KonpaeHcarus mapo. ®@opmyna HyccenbTa.
TennooOMeH npu KUTMEHUU.
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PannantHslil TemonepeHoc. B3aumuoe usnydenue ten. PainaHTHO-KOHBEKTUBHBIN IIEPEHOC TEIIOTHI.
Pacuer notepp TEIIOTHI anmapaTaMy B OKPYXKAIOIIYIO CPEAY U TEIUIOBOM M30JsIuU. OCHOBHOE ypaBHEHHUE
TEIUIONEPEaUH.

2.3. Tenynonepenaya B MOBEPXHOCTHBIX TEMI00OMEHHUKAX.

Temonepeadya B MOBEPXHOCTHBIX TETNIOOOMEHHHUKAX. AJJIUTUBHOCTh TEPMUUYECKUX COMPOTHUBIICHUH.
Cpenssis ABWKyIIas cuia teronepeaayr. OnpeaesieHue CpeaHei IBUKYIIECH CUIIbI B almaparax pa3IndyHbIX
KOHCTpYKUUH. B3auMHOe  HampaBieHUE  JABUXKECHUS  TEIUIOHOCUTened.  Pacder  IOBEpXHOCTH
TEMI1000MEHHUKOB.

CnocoObl MOJBOMAa U OTBOJA TEIUIOTHI B XMMHMUYECKON TexHonoruu. TpeOoBaHUs, MpeabsIBIseMble K
TeruioHocuTensiM. OOOTPeB BOASIHBIM MAapOM, BBICOKOTEMITEPATYPHBIMU OPTaHUYECKUMH TEIUIOHOCUTEISIMH,
TonmouyHbiIMA  Tazamu. CmocoOwl  anmekTpooborpeBa. OTBoa  TEMJIOTHI  BOAOW,  BO3AYXOM |
HU3KOTEMIIEPATYPHBIMH TETIOHOCUTEISIMHU.

TemooOMeHHbIe anmapathl; X Kiaccuduxamnus. OCHOBHbIE THUIIBI TOBEPXHOCTHBIX TEINIOOOMEHHHUKOB
(TpyOuarple, TUTACTHHYATHIE, ammapaThl C MEPEMENIMBAOIIMMU YCTpOHCTBaMU U T.A.) CMecHTenbHBIC
TEII000MEHHUKH: TPaJUpHU, KOHACHCATOPhl cMelleHus. BrIOOp OoNTUMaNbHBIX KOHCTPYKLUHNA M YCIOBHIMA
OKCIUTyaTallMl TETJI0O0OMEHHBIX amnmapatoB. OCHOBHBIC TEHICHIIMH COBEPIICHCTBOBAHHS TEIJIOOOMEHHBIX
anmaparos.

Paznen 3. Ilpomeccsl M anmaparbl pasjejieHHsi TOMOTE€HHbIX CHCTeM (OCHOBHbIE MAacCOOOMEHHbIe
NPOLecChl).
3.1._OCHOBHBIE IOHATHS U ONIPEACIICHUS] B Maccolepeaaye.

Knaccudukanus mporeccoB maccooOmena. OCHOBHBIE TOHATUS W ompeneneHus. llpoueccsl co
CBOOOTHOM M (pUKCHPOBAHHOM TpaHuUIlel pasnena da3 u ¢ pa3Aesonieit ¢ha3bl meperopoaKoi (MeMOopaHoi).
Hocwurenu u pacnpenensiempie BemecTa. CriocoObl BEIpaXeHHS cocTaBa ¢as.

OU3NKO-XUMUYECKHE OCHOBBI MAacCOOOMEHHBIX MpoIleccOB. PaBHOBECHBIE YCIOBHUS U OIpeAeieHUE
HampaBiieHus TnepeHoca BemectBa u3 (assl B (dazy. Kosdduuuments: pacnpenenenus. [lonstue o
Maccorepeiaye 1 MacCcooT1aue.

KoHneHTpannoHHoe mose, rpaiueHT KOHIICHTPAIUH, OOIINK U yISIbHBIN MOTOK Macchl. MoJeKymsapHas
nuddy3ust B KUIKOCTAX, razax (mapax) u TBEPAbIX Tellax.

3.2. MexaHu3Mbl IEPEHOCa MACCHI.

YpaBHeHHE HEPa3pbIBHOCTH ISl IBYXKOMIIOHEHTHON CHUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHOCA MAacChl B OMHAPHBIX Cpefax.

Juddy3noHHBIN TOTPAaHUYHBIN CJIOW; TPOPUITH KOHIICHTPAIMN U CKOPOCTEH B TOTOKAX.

Koaddunmentsr Maccootnaun. OCHOBHBIE MOJICNIBHBIE MPEACTABICHUSI O MEXaHH3ME MacCOOT/IauH.

MonenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Uucima Hyccenbra, [lekne, [lpanarisa, @ypse u ap., ux
(Gu3HYECKU CMBICI, aHAJIOTHHM C TEIUIOBBIM IMOJ0OMEM MPUMEHHUTENBHO K Ta3aM U >KUIKOCTSIM. Pacuer
KO?(p(UIIMEHTOB MAaccoOTIaud B amnmaparax pas3d4yHbIX THIOB [0 YypaBHEHUSM C Oe3pa3MepHbIMU
MEePEMEHHBIMH.

Macconepenaua. OcHOBHOE ypaBHeHHe Maccomnepenaud. COOTHOIIEHHUE MEXIy KoddduimeHTaMu
Maccomepeayd M MacCOOTIaud, aIJAUTUBHOCTh NU(PY3MOHHBIX compoTuBieHUi. MHTeHCHpuKanus
Maccorepeiayy MmyTeM BO3JAeHCTBYS Ha JUMUTHPYIOIIYIO CTaIHIO.

BrusiHnue ycrnoBuii (TemmepaTyphl, JaBiCHHS, KOHIICHTpAIMi) HAa HAMpaBICHHE MacCOlEpeHoca Ha
npuMepax adcopOIny; MPUHIUIIB BEIOOpa aOCOPOCHTOB.

3.3. ®a30Bo€ paBHOBECHE.

MartepuanbHblii  0anaHC HENPEPBHIBHOIO YCTAaHOBHBIIETOCS IIpolecca MpH pa3iMyYHbIX crocofax
BBIPXCHHS COCTaBOB (a3 M MX PACXOJIOB; ypPaBHEHUS pabOUnX JTUHUIA.

[IpenenbHbIE KOHIEHTPALUK paclpeesiieMOro KOMIOHEHTa B OTAAIOIIEH U M3BIeKaromen ¢aszax st
MPOTUBOTOYHBIX TPOIECCOB. MaKCHUMaabHO BO3MOXKHAS CTENEHb W3BICUCHHS, MHHHUMAJIBHBIA W
ONTUMAJILHBIA PACX0/Ibl H3BIICKAIOIIEH (ha3bl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX alaparos.

Pacuer momepeuyHoro ce4yeHusi (quameTpa) KOJIOHHBI, MPEAEIBHO JOMYCTUMas M 3KOHOMUYECKH
ONTUMAJbHAS CKOPOCTH CIUTONTHOMN (ha3bl.

PanmonanpHplii BbIOOp B3aMMHOIO HampaBieHHs [BUXEHHS (a3 W oOpraHu3alMd IOTOKOB B
MacCOOOMEHHBIX ammaparax. Pacyer MacCOOOMEHHBIX MPOILECCOB M amnmaparoB MJsi CHCTEM C OJHHM
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pacnpenensieMbiM KoMIoHEHTOM. OCHOBBI pacueTa BBHICOTHI MAaCCOOOMEHHBIX almlapaToB C HEMPEPHIBHBIM U
CTYINEHYaThIM KOHTaKTOM (a3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 PUIIMEHTOB Maccomepeaadn
U Ha OCHOBE IMOHSTHUS TEOPETHUECKOHN CTymeHu paszieneHus. [loHsITHE yuciia equHUI] IEPEeHOCa M BBICOTHI
eauHunbl niepeHoca. daktop wmaccomepenaun. CpenHsis IOBXKyIIas cuila macconepenauu. BrusHue
MPOJOIBHOTO TIEPpEMEIIMBAaHUS Ha CpPETHIOI NBIDKYINYIO CHIy Maccomepenaudu. Ilpomemypa pacuera,
OCHOBaHHasi Ha O0OBEeMHBIX Kod(hduimentax maccomnepenayu. ['padudecknii ¥ aHATUTHICCKUNA METOIBI
pacuera.

PacueT BBICOTHI MaCCOOOMEHHBIX aNmapaToB CO CTYNMEHYATHIM KOHTAKTOM (pa3. D (PEeKTUBHOCTD CTYIICHH
o Mapdpu. Cesa3p yncia enuHUI] iepeHoca u JokaabHoro KIIJ crynmenu mo Mapdpu. Ynciennsiit pacyet
«OT CTYNEHH K CTYNEHU» U ero rpaduueckas HHTEPIpPETAIUsI C UCMOIb30BaHUEM «KHHETHUECKON JTMHUN.
VYuet crpykrypsl moTokoB 1 KIT/] Tapenku. OcoOeHHOCTH pacyeTa TapeabyaThiXx KOJOHH Ha OCHOBE MOHSTHS
TEOPETUIECKON Tapenku. YNciio NelCTBUTENBHBIX U TEOPETUICCKHUX TapelnoK. DPPEKTUBHOCTD TAPEIKH.

PanmonanpHblii  BbIOOp B3aMMHOTO HampaBieHHUs [BUXEHHS (a3 W oOpraHuzallid IIOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AG6copbuus.

OO0mue TPUHIUIB YCTPOMCTBA W KiacCH(HKAIUS ammapaToB Ui MacCOOOMEHHBIX IPOIIECCOB B
cucreMax "ra3(map)-kunkoctb". OcCOOEHHOCTH KOHCTPYKITUN aOcopOepoB.

OcHOBHBIE THITBI ¥ 00JIACTH PUMEHEHHS a0COPOEPOB: HACAIOUHBIEC U TapeIbUaThie KOJIOHHBI, alllapaThl
CO CIUIOUIHBIM U CEeKIIMOHUPOBAHHBIM 0apOOTaXKHBIM CIIOEM, aIllapaThl C TUCIEPTUPOBAHUEM KHUIKOCTH.

CxeMbl  a0COPOIIMOHHO-/IECOPOIIMOHHBIX YCTAaHOBOK C BBIJIETICHUEM W3BICYCHHOTO KOMIIOHEHTa |
pereHepanueit abcopOeHTa (recopOrnei mpu MOBBIICHHOW TeMITepaType, MOHKEHUEM JaBICHUS, OTAYBKOM
MHEPTHBIM HOCUTEIIEM).

3.6. Juctunnsius. Pektudukarmsi.

Paznenenue nucTuiUisAIiMeil )KUIKIUX TOMOT@HHBIX CMECEH M COKMKEHHBIX Ta30B; 00JIACTH MPUMEHEHUS U
0COOEHHOCTH MPOBEACHUS MTPOLIECCOB MPHU PAITUYHOM JABICHUU.

[TapokMIKOCTHOE PABHOBECHUE JUJISl CUCTEM C IIOJIHOM Y OTPaHUYEHHOM B3aUMHOM paCTBOPUMOCTBIO U €TI0
BJIMSTHUE HA BO3MOXKHOCTH pa3/elIeHHs KOMIIOHEHTOB TUCTHIUISMOHHBIMU MeTofamu. Pacuer paBHOBecus
JUTSL UJICATBHBIX OMHAPHBIX CMECEH.

[Ipoctast u ¢paknuoHHas TEPETroOHKAa; MeperoHka c¢ nediermanuei. MarepuanbHbIN OanaHC, pacder
BBIXO/Ia TPOJYKTA U €r0 CPETHETO COCTaBa MPH MEeperoHKe OMHApHBIX cMecel. CXeMbl YyCTaHOBOK. TerioBbie
OaslaHCBI U pacyeT pacxoJ0B TEIUIOHOCUTENEH JIJIsl 3TUX MPOLIECCOB.

Pextudukanus. PU3UKO-XMMUYECKHE OCHOBBI 1 0COOEHHOCTH YCIIOBH MPOBEIEHUS MporeccoB. CXeMbl
YCTAaHOBOK JIJII HEMPEPHIBHOW M TEPUOAMYECKON peKTHuUKanuu OWHApHBIX cMmeceil. OcoOeHHOCTH
YCTPOMCTBA ammapaToB (HACAJOYHBIX M TapeNbuaThIX KOJOHH) M BBIOOpA PEXKUMOB HX pPabOTBI MpHU
pextudukanum (1o cpaBHEHHIO ¢ abcopOineii). OCOOEHHOCTH YCTPOMCTBA U BApUAHTHI paOOTHI HCTIApUTEIEH
U J1e(1erMaTopoB.

MonenupoBanue M pacyeT MPOIECCOB M ammapaToB MPU HENPEpPbIBHOW peKTU]UKAIMK OUHAPHBIX
cucteM. OCHOBBI YHCJICHHOTO M IpadoaHAIUTUYECKOTO METOI0B. MaTepuanbHblid OanaHc. Paboune nuHUM.
OnpeneneHne MUHUMAJIBHOTO M padouero ¢iermMoBoro 4yucia. TemioBod OajmaHC W pacdeT pacxooB
TeruioHocuteneil. [IpUHIUIBI TEXHUKO-9KOHOMHYECKOH ONTHMHU3AINU MPH pacdeTre padodero ¢ierMoBOro
YHclia, pa3MepoB ammaparypbl U 3Heprernyeckux 3arpar. OCHOBBI pacueTa TapenbyaThlX M HACaJI0YHBIX
pPEKTU(DUKAIIMOHHBIX KOJIOHH.

Pazgen 4. Ilpoumecchl W anmaparbl pas3jejieHHsl TeTepPOreHHbIX cucreM (OCHOBHbBIE
THApPOMeXaHu4YeCKHe Mpouecchl).

4.1. Pa3geneHue reTeporeHHbIX cucreM. OCHOBHBIE TOHATUS U METOJIBIL.

Knaccupukanusi XUIKHX M Ta30BBIX TE€TEPOTCHHBIX CUCTEM: CYCIICH3WH, 3MYJIbCHH, TICHBI, MbLIH,
TyMaHbl. MaTepHalibHbIi OanaHc MPOLECCOB pa3eeHUs FeTEPOreHHBIX CUCTEM.

Onenka 3(pPeKTUBHOCTH U BBIOOP ONTHMAIILHBIX ITPOILIECCOB U allapaToB ISl pa3IeTIeHUs TeTePOTeHHBIX
CMeECeH.

4.2. OCHOBBI TEOPUU OCAKJICHHUS.

Paznenenne >XKMIKMX W Ta30BbIX CHCTEM B MoJjie CUJ TshkecTH. Pacuer ckopocrelt cBOOOJHOrO M

CTECHEHHOT'O OCXJICHHS TBEPABIX YACTHI] MIAPOOOPa3HON U OTIUYHBIX OT Hee (DOPM B TTOJIE€ CHIIBI TSDKECTH.
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IIponeccel oTcTauBaHus U YCTPOUCTBO allapaToB pa3JeicHUs CYCIIEH3UM, DMYJIbCUHN U NbUIeH. Pacyer
MOBEPXHOCTU OCAXJEHUSI W TMPOU3BOJUTEIBHOCTH OTCTOMHHMKOB. YCTPOHMCTBO M JEWUCTBUE IIHUKIOHOB
(MpocThIX U OaTapelHBIX), THAPOLUKIOHOB.

4.3. TeueHHE JXUJIKOCTH Yepe3 HEMOABMKHBIC 3€PHUCTRIC U IICEBI00KMKCHHBIC CIIOM.

3HaueHue THAPOJMHAMUKUA 3EPHHUCTHIX CIIOEB B TMpoleccax (pUIbTpOBaHUs, TEIJIO- U MacCOOOMEHa,
reTeporeHHoro karaiu3a W JAp. OCHOBHBIE XapaKTEPUCTUKH HSTHUX CJIOEB: AMCHEPCHOCTb, yeJbHas
MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJEHTHBIN NUaMeTp KaHAJOB. PacueT ruapaBInyecKoro CONpOTUBIICHUS
cnos. ['mapaBnmyeckoe COMPOTHBICHHE CIIOEB HACAIOK MPOMBIIIIEHHBIX Macco- W TEITIOOOMEHHBIX
arnmaparos.

Pexxumbl TedeHUsT MOTOKOB B HACAJOYHBIX KOJIOHHAX. [MApaBIMYECKOE CONMPOTUBIICHHUE, SBICHUS
MOIBUCAHUS, 3aXJICOBIBAHNS M HHBEPCUH (a3 U pacdyeT COOTBETCTBYIOIINX CKOPOCTEH.

lMupponvHamMuKa TCEBIOOKIKEHHBIX (KHIAIMUX) cinoeB. OO0nacTb NMPUMEHEHUS TCEBIO0KIKEHUSI.
OCHOBHBIE XapAKTEPUCTUKU TICEBJAOOKMKEHHOTO COCTOSIHUA. ['mapaBiamyeckoe compoTuBiieHue. Pacuer
CKOPOCTEH TCEBIO0KIKEHUSI U CBOOOIHOTO BUTAHMS, BHICOTHI TICEBIOOKIKEHHOTO Ciosi. OMHOPOMHOE U
HEOJHOPOJIHOE TICEBA00KIDKeHHE. OCOOCHHOCTH TICEBIOOKUKEHHUS TOTUIUCTIEPCHBIX cloeB. [IHeBMO- u
TUAPOTPAHCHIOPT 3€PHUCTHIX TBEPIbIX MAaTEPUATIOB.

4.4, PunpTpOBaHME CYCICH3UMA M OYNCTKA ra30B OT ITBUICH.

Crnenuduka moBeIeHUs OCAJKOB KaK 3ePHUCTBIX CIIOEB: C)KUMAEMbIe M HEC)KMMaeMble Ocaiku. Bumbl
(GUIBTPOBAIBHBIX TIEPeropoioKk. DakTophl, BAUSAIOMNE HA CKOPOCTh (GUIbTpOBaHHSA. DUIBTPOBAHHUE TIPU
MOCTOSTHHOM ~ CKOPOCTH  (QUIBTPOBAHUSA. OKCIEPUMEHTAIbHOE ONpe/elieHne KOHCTAaHT YpaBHEHUS
dbunsTpoBanus. Kinaccudukanms u ycTpoiCTBO OCHOBHBIX THIIOB HEMTPEPHIBHO U MIEPUOTUICCKH PAOOTAFOIINX
GWIBTPOB U PUIABTPYIOLUTUX EHTPHUPYT.

4. O0beM y4eOHOI JUCUMIIIIMHBI.

Beero CemecTtp
Bua y4yeOHoii padoThI > 6
3E Akan. 3E Axkan 3E Axkan

4. . 4. . 4.
O611ast TPyA0€MKOCTh IUCHUTIINHBI 12 432 6 216 6 216
KonrTakTHas padora - ayinTopHbIe 45 160 1.8 64 2.7 9
3aHATHSA
Jlexumun 1,8 64 0,9 32 0,9 32
Jlabopartopusie padots (JIP) 0,9 32 - - 0,9 32
[Tpaxtrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 5,5 200 3,2 116 2.3 84

CamocTosTenbHOE U3YUYCHUE Pa3/IeliOB 5.5 200 32 116 23 ’4

JTUCIUTUTUHBI
Buabl KoHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - 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 Cemectp
Buj yuyeOHoii pa6oThI > 6
3E Actp. 3E Actp. 3E Actp.
4. 4. 4.

OO61ast TpyA0EMKOCTh TUCIUTITHHBI 12 324 6 162 6 162
KonTakTHasi padora - ay1uTOpHbIE 45 120 1.8 48 2.7 7
3aHATHA
Jlexuun 1,8 48 0,9 24 0,9 24
JlaGopatopusie padotsl (JIP) 0,9 24 - - 0,9 24
[Tpaktrueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
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CamocrosiTesbHas padora 5,5 150 3,2 87 2.3 63

CamocTosTenbHOE H3YUCHHE Pa3/IeIOB 5.5 150 3.2 ’7 23 63

TACIIATUIHHEI

Buabl KoHTpOJISA:

IK3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHas paboTa - mpoMexyTouHast 0.6 0,01 0.3 0,01 0.3
aTTecTanus 2,0

IToaroroBka K 3K3amMeHy 53,4 0,99 26,7 0,99 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI

«O0mag xXuMHu4YecKas TEXHOJOT

1. Heab AucUMIMHBI — JOPMHUPOBAHUE 3HAHUI B OOJIACTH peaN3alUU XHMUKO-TEXHOIOTHICCKIX
MPOIIECCOB C y4eTOM (PU3UKO-XUMUYECKUX OCOOCHHOCTEH MPOTEKAIONINX PEaKIuii, BEIOOpA ONMTUMAIbHBIX
YCIIOBHM peain3yeMbIX MPOIECCOB, BbIOOpa A(PPEKTHBHBIX pPEaKTOPOB, MNPHOOPETEHUS HABHIKOB B
COCTaBIICHUM MATEPUAIBHBIX M TEIUIOBBIX OaJaHCOB, B pacyeTe MPOIECCOB U PEaKTOPOB Ha OCHOBE
MaTeMaTHYECKOTO MOJICITUPOBAHUS, TONyYeHHsT 3HAHWH B 00JacTH pa3pabOTKH HHEprocOeperaroImx
XuUMHUKO-TexHonmoruuecknx cucreM (XTC), 0e30TXOAHBIX M MAaJTOOTXOJHBIX TEXHOJOTUH Ha TpUMepe
COBPEMEHHBIX TIPOHU3BO/ICTB.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAI0IIUICA T0JIKEH:

Obnadams CIeTYyIONTUMA KOMITETCHIIMSAMHA U UHIAMKATOPAMH MX JOCTHKCHHUS
IIK-1.4, IIK-1.5, IIK-1.6.

3uamo:

— OCHOBBI TEOPHH XMMHYECKHX IPOILIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEJOBAHUS B3aUMOIEHCTBUS XUMUUECKUX ITPEBPAILEHHH U SIBIEHUI NTepeHoca Ha
BCEX MacIITa0HBIX YPOBHSIX;

— METOJIMKY BbIOOpa peakTopa U pacuéra npolecca B HEM;

— OCHOBHBIE PEAaKIIMOHHBIE MTPOIECCHI U PEAKTOPhl XUMUYECKON M OMOTEXHOJIOTHH;

— OCHOBHbI€ NPUHIIMITBI OPTaHU3ALMH XUMUYECKOTO IPOU3BOJICTBA, €T0 UEPAPXUUECKYIO CTPYKTYDPY,
METO/bI OIICHKH 3()(heKTUBHOCTH MPOU3BOCTBA;

— OCHOBHBIE XMMHUYECKHE TIPOU3BOJICTBA.

Ymemn:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUUECKOTO MPOLECCa;

— BBIOpATh pallMOHAIBHYIO CXEMY MTPOU3BO/ICTBA 33/IaHHOTO IPOIYKTa;

— OLICHUTb TEXHOJOIMUYECKYIO AP PEKTUBHOCTh POU3BOCTBA;

— BBIOpaTh 3((HEKTUBHBIN THIT PEaKTOPa;

— NIPOBECTH pacueT TEXHOJIOTHYECKUX MTapaMeTpoB I 3alaHHOIO IpoLiecca;

— OIPEACTUTH apaMeTPhbl HAWITYUIIeH OpraHUu3aIiH MPOIECCa B XUMUYECKOM PEaKTOpe.

Bnaoemp:

— MeToJIaMH aHaIN3a APPEKTUBHOCTH pabOThl XUMHUYECKUX MTPOU3BOJICTB;

— METOJIaMM pacueTa U aHaju3a POLECCOB B XUMUYECKUX PEAKTOPAX, ONpPEAEICHUs
TEXHOJIOTUYECKUX MOKa3aTeNe;

— METOJIaMH BbIOOpa XUMUYECKHUX PEaKTOPOB.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

Paznen 1. Xumuveckasi TEXHOJIOTUSI H XUMHYECKOe TPOU3BOICTBO.

1.1. OcHoBHBIE OnIpeae/IeHUs] U TOJI0KEHUS.

Xumuueckast TeXxHoJorus. OObEKT XMMHUECKOHN TEXHOIOTHH. MeXOoTpaciieBoi XapaKkTep XUMHUIECKON
TEXHOJOTHHU. Pa3BUTHE XUMHUUYECKHMX MPOU3BOACTB M XUMHUUYECKON TEXHOJOTUM. MeCcTo XUMHYECKOH
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TEXHOJIOTUM B TPOMBIIUICHHON cdepe M METOIOB XMMHYECKONW TEXHOJOTHH B HEXMMHUYECKUX OTPACIAX
NPOMBINUIEHHOCTH. CHCTEMHBIN aHAJIA3 CI0KHBIX CXEM U B3aUMOJIEUCTBHUI 3JIEMEHTOB CXEMBI — ITOHATHE U
coaepxanue Meroaa. duznyueckoe U MATEMATHYECKOE MOJIETUPOBAHUE, ONPEICICHIUE U OCHOBHBIEC MOHSTHS,
UX MECTO B MHXEHEPHO-XMMHUYECKHX MCCIEIOBaHUAX U pa3zpaboTkax. MecTo M 3Haue€HHWE HATYpHOTO U
BBIUMCIUTENHLHOTO 3KcTiepuMenTa. Coiep)kaHue U 3a/1a4l ya4eOHOTO Kypca.

1.2. XuMu4eckoe npou3BoACTBO.

[ToHsITHE O XUMHUYECKOM MPOM3BOACTBE. MHOTrOQYHKIIMOHATHHOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OO0masi CTpykTypa XUMHUYECKOrO0 MHpOU3BOACTBA. OCHOBHBIE IMOACHCTEMBl XMMHYECKOIO MPOU3BOJCTBA.
OcCHOBHBIE TEXHOJIOTMYECKHNE KOMIOHEHTHI XUMUUECKOT'O ITPOU3BO/ICTBA.

KauecTBeHHbIE ¥ KOJMYECTBEHHBIE TIOKA3aTeId XHWMHUUYECKOTO IPOU3BOJACTBA: TEXHOJIOTMYECKHE,
SKOHOMMYECKHE, IKCIUTyaTallHOHHbIE, COLIMATIbHBIE.

1.3. CbipbeBble pecypcehl, BO/Ia H JHEPIrUs B XUMHU4€CKOM MPOU3BO/ICTBE.

Krnaccudukanus ChIpbeBBIX PECYpCOB IO Ppa3IUYHBIM MpHU3HAKaM — (a30BOMY COCTOSHHIO,
MIPOUCXOXKICHUI0, UCTOUYHUKAM. MUHEpanbHOE ChIpbe (PyAbl U TOJIE3HBIE HCKOMAEMBIE), OpPraHUYeCcKOoe
IPUPOJIHOE ChIphe (TOPIOYHME HCKOMAaeMble), PACTUTEIBHOE U >KUBOTHOE ChIphE, BTOPUYHOE CHIPbE — HUX
UCIIOJIb30BaHUE M MyTH rnepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOI 00pabOTKU CHIpbs (0bOorarieHue,
OUYHMCTKA, MOATOTOBKA K TPAHCIOPTUPOBKE U mepepaborke). [loHsATHE, CYIIHOCTh U MPUMEPHI YIIyOJIeHUs
WCIIOJIb30BaHUS CHIPhSl, KOMOWHUPOBAHUS MTPOU3BOJICTB M KOMILIEKCHOH MepepadOTKH ChIPHSI.
3HaueHUE M HCIIOJIb30BAHHE BOJABI B XHMMHYECKUX IMpousBojcTBax. Wcrounuku Boabl. TpeboBanus K
TEXHOJIOTUYECKON U ObITOBOM Bojie. [IpOoMBINIIEHHAS TOATOTOBKA BOJBI U METOJIBI €€ OUYUCTKU OT MPUMECEH.
OcHOBHBIE METOJIbI KOHTPOJII KadyecTBa BOJbl. ODKOHOMHS BOJOIOTpPEOJIeHHWsS B TMPOU3BOJCTBE.
Bo10060poTHBIE CUCTEMBL.

Buibl 1 HICTOYHUKY SHEPTUU B XUMUYECKOM MPOMBIIITIEHHOCTH. MacTaObl OTpeOIeHNs U CTIOCOOBI
YMEHBIIEHUsI IHepreTuyeckux 3arpar. CyIIHOCTh M MPUMEPBl PEreHepaluyd U peKylepaluud >HEpruu.
DHEProTexXHOJIOIMYECKUEe CUCTEMbI. BTOpHUHbIE SHEPTeTUYECKUE PECYPCHI.

Pasnen 2. Teopernueckue 0CHOBbI XUMHYECKHX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONpe/eJIeHUs M MOJI0KEeHUSI.

OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XHUMHUYECKUX IMPEBpAlleHUl — CTEeXHUOMETPUYECKHUE,
TepMOJMHaAMHUecKue, KuHetndyeckue. [lokasaTenu XMMHUYECKOTO MpeBpallleHusi — CTENEHb MpeBpalleHMts,
BBIXOJI IPOJIYKTA, MHTETpalibHas U nuddepeHImanbtas CeJIeKTUBHOCTH, CKOPOCTH PEAKITUH U TIPEBPAIICHUS
peareHToB.

2.2. XumMu4ecKue npoueccol.

Onpenenenne. Knaccudukanus XUMUYECKUX MPOLIECCOB MO PA3IUYHBIM MPU3HAKAM — XUMHUYECKUM
(BUI XUMHUYECKOU peaKInu, TePMOTUHAMUYECKIE XapaKTEPUCTUKH, CXeMa MTPEBPAICHIH ) 1 ()a30BbIM (YUCIIO
U arperaTHoe cocTosiHue az).

I'oMorenHsbIi XxuMuueckuil npouecc. OnpeneneHue U npuMepsl. BinsHue XUMUYECKUX MPU3HAKOB U
yCIIOBUM MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl MHTEHCU(PHUKAIUH.

[TonsiTHE ONTUMANBHBIX TeMIeparyp. ONTUMANBHBIE TEMIIEPATYPHI JJII 0OPATUMBIX U HEOOPATUMBIX K30- U
SHJIOTEPMUYECKUX PEAKIIUH.

I'ereporeHHsblii (HEKaTaIUTUUECKU) XuMudeckuil npouecc. Onpenenenue u npumepsl. CTpykTypa
mpoiiecca M ero cocrapisromniue (craaun). Habmomaemass CKOpocTh XUMHYECKOTO TipeBpalieHus. Oomactu
(peXMMBI) MPOTEKAHUS MPOIIecca, IUMUTHUPYIOIIAS CTaIUS.

I'eTeporennslii XxuMudeckuil mporecc "ra3 (KuAKocTh) - TBepaoe". OOOCHOBaHME, TIOCTPOCHUE U
aHAIM3 MaTeMaTUYeCKOW MOAeNu Mg peaknuid TopeHus (Monenb '"cxumaromascs cdepa") u
TONMOXUMHYECKOW (Mozensb "c HeB3auMozeicTByromuM siapom"). Habmromaemas cKOpocTh MpeBpalieHus,
BpeMsl PEBPAIllCHUs U ITyTH MHTCHCU(DUKAIIIY JIJIs1 pa3TUIHBIX 00JIaCTel MPOTEKaHMs IMpoiiecca.

['eTeporenHslii XUMUYECKU Mporiecc "ra3 (KUAKOCTH) - KUAKOCTH". OOOCHOBaHME, TIOCTPOCHUE U

aHaJIM3 MaTeMaTudeckoil mojenu. Habmomaemass CKOpOCTh IPEBPAIICHHS U 00JIACTH TPOTEKAHUS MpoIecca.
[Tyt nHTEHCUUKALUU AJISl PA3IMYHBIX PEKUMOB IMTpoLiecca.
Karanutuueckuii npouecc. Onpenenenue, KiaccupUKaIms, IpuMepsl. | eTeporeHHbli KaTtanus Ha TBEPIOM
karanuzatope. OOOCHOBaHWE, TOCTPOCHHE W aHAJIM3 MAaTEeMAaTHYEeCKOWM MOJENH Ha KaTaTUTHYECKON
MOBEPXHOCTH M B TOPUCTOM 3€pHE Karanu3atopa. HalOmromaemass CKOpOCTh MpeBpalleHUss u o0jacTu
nporekanus mpouecca. CTeneHb HCMONb30BaHUS BHYTpeHHEHl mnoBepxHOCTH. [lytu wuHTeHcubukanuu
KaTAJIMTUYECKHUX MPOLIECCOB.
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2.3. XuMu4ecKue peakTopbl.

OmnpeneneHre W Ha3HAYEHUE XMMUYECKOTO peakTopa. PeakTopbl B XMMHUYECKMX W HEXMMHYECKUX
oTpacisx mpombluieHHOCTH. (OO030p THUMOB XHMHUYECKHUX PEAKTOPOB, HUX CTPYKTYpPHBIC DIIEMEHTHI
(peakuroHHasi 30Ha, YCTPOMCTBA BBOJAa M BBIBOJA, CMEIIEHUS, pa3/IeJICHUs] U pacIpeleleHHs] MOTOKOB,
TEMI000MEHHBIE 3JIEMEHTHI), OCHOBHEIE MPOIIECCHI U SBIICHUS B HUX.

CucremaTu3aius MpoueccoB B XMMHUYECKOM pEaKkToOpe MO MaciTady UX MPOTEKaHHs: XMMHYECKas

peakuus, XUMHYECKUI TPOIIeCcC B AIIEMEHTAPHOM 00BheMe, TPOIECCHI B PEaKIIMOHHOM 3JIEMEHTE U B PEaKTOPE
B IIEJIOM, X B3aUMOCBSI3b M HEpapXuueckas CTPYKTypa MaTeMaTHUECKONW MOJEeNH Ipolecca B PeaKkTope.
[IpuMepsI MpoIIECCOB B pa3IMUHBIX BUJAX XUMUUYECKUX PEAKTOPOB.
Knaccudukanus mpoueccoB B peakTopax IO pa3iMYHbIM IMpPU3HAKAM - BHUJ XMMHUYECKOTO Ipoliecca,
OpraHM3aIys MOTOKOB PEareHTOB (CXeMa JBMKEHHUS PEreHTOB 4Yepe3 pPeaKkTop, CTPYKTypa MOTOKOB B
PEaKIIMOHHOW 30HE), OpraHu3aIUs TEeIJIOBBIX ITOTOKOB (TETUIOBOM pPEXHM, CXeMa TeIuio00MeHa),
CTallMOHAPHOCTH Mpoliecca.

O6ocHOBaHME ¥ TOCTPOCHNE MaTeMaTHUYECKONH MOJIENH Mpoliecca B peakTopax pasIMyHOro THUIA Kak
CUCTEMBl ypaBHEHHI MaTepHabHOTO M TEIUIOBOTO OalaHCOB Ha OCHOBE TAHHBIX O CTPYKTYpE IOTOKa,
XUMHUUYECKHX MPEBPALLEHUSX, SIBICHUAX IEPEHOCa TeIlJIa U BELIECTBA U UX B3auMoaecTBun. CucreMaTu3amus
U KjaccuuKaIus MaTeMaTHIeCKUX MOJIeNIEH POIIECCOB B PeaKTOpax.

M3oTepMuueckne mporecchl B XMMHUYECKOM peakTope. BiusHue CTpyKTyphl MOTOKa (MAealbHOEe
CMEIIECHUE U BBITECHEHHUE), CTAllMOHAPHOCTH IMpoliecca (MPOTOYHBIM M MEPUOAMYECKUN), MapaMeTpoB M
YCIIOBUHM TNpOTEKaHHs Ipolecca (TeMneparypa, KOHIIGHTpalus, aBleHHE, O00beM pPEaKIMOHHOI 30HBI,
BpeMs1), BUJa XUMHUYECKOHN peakuuu (IpocTas U ciIoXkHas, oopaTuMasi 1 HeoOpaTuMas) 1 ee mapaMeTpoB Ha
npodUIN KOHLIEHTpalMi U TOoKa3aTesld Ipolecca B peakTope (CTeneHb MPeBpalleHUs], BBIXOJA MPOIYKTa,
CeNIeKTUBHOCTH Tporiecca). OcHOBBI pacdera mporecca B peaktope. ComocraBieHue 3PQPeKTHBHOCTH
IIPOLIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJICISIMHU H1€aTbHOTO CMEIICHUS U BHITECHEHUSI.

HeusorepMuueckue mnpouecchl B XMMHUYECKMX peakTopax. OpraHu3aiusi TEIJIOBBIX IOTOKOB U
pPEeXMMOB B XUMHUUYECKUX peakTopax. Pacnpenenenue TemmnepaTypsl, KOHIEHTPALU U CTENICHH MTPEBPALLICHUS
B PEaKTOpE B PEXKUMAX HJCATHHOTO CMEUICHUS U BBITECHEHHS, aArnabaTHIeCKOM U ¢ TerioooMeHoM. CBs3b
TEMIEpaTyphbl U CTENEHU MpeBpalieHus B aaunabaTuyeckoM mpouecce. ConocraBieHne ¢ U30TEPMUUECKUM
pexuMoM. Yucao U yCTOMUMBOCTh CTAlMOHAPHBIX PEKUMOB B PEAKTOPAX MI€aTbHOIO CMELICHUS.

2.4. [IpoMbllTIEeHHbIE XUMHYECKHE PEAKTOPHI.

Ha xkoHKpeTHBIX mpuMepax NpPEeIMETHO pacCMaTPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPBl s
MIPOBEJICHUS TOMOT€HHBIX, T€TEPOTreHHBIX M KaTATUTUYECKUX MPOIIECCOB — THUIIbI pEAKTOPOB, KOHCTPYKTHBHbBIE
XapaKTePUCTUKU U 0OCOOEHHOCTH PEKHUMA, 00IaCTH UCTIOIB30BaHUS.

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

3.1. CTpykTypa 1 onucaHne XMMUKO-TeXHOJIOTHYeCKOM CHCTEMBI.

XHWMHYECKOE MPOU3BOJICTBO KaKk XUMHUKO-TexHoyiorndeckas cucrtema (XTC). Ilonarue cuctembl u
XTC. Cocta XTC: anemeHTHI, CBsI3H, moacucteMbl. DnemMeHTsl X TC, kiaccuukamms mo BUIy MPOLECCOB U
Ha3HaueHHio. TexHonormdyeckue cBsi3u dnemeHToB XTC (motokm). IlociemoBarenbHas, mapajuieibHas,
pa3BeTBIIEHHAs, MOCIIEI0BATeNILHO-00BOqHAS (Oaiinac), oOpaTHas (pelUKI) TEXHOJOTHYECKHe CBs3U. WX
CXEMBbI 1 Ha3HauEHUeE.

Onucanue XTC. Buapl moneneit XTC - onucarensHble U rpadudeckue. OnucaTebHbIe MOJACTH -
XUMHYECKas CXeMa U MaTeMaTtuyeckas Mozens. ['padpuueckue Mmoaenu - pyHKIMOHAIbHAS, TEXHOJIOTHYECKas,
CTPYKTypHas U pyrue (creuuainbHble) cxeMbl. HazHaueHue, mpuMeHeHne U B3auMOCBS3b MOJIeIeH.

3.2. Anasm3 XTC.

IlonsaTtue, 3amaun u pe3ynbrarbl aHanuza XTC - cocrosHue XTC, maTepuanbHbli U TEIIOBOM
OanaHchl, MOKa3aTeIM XUMUUYECKOTO IPOM3BOJICTBA.

CaoiictBa XTC kak cucTEMbI: B3aUMOCBSI3aHHOCTb PEKHUMOB 3JIEMEHTOB, PA3JINUUE ONTUMAIBHOCTH
JJIEMEHTA OIMHOYHOTO U B CUCTEME, YCTOWYMBOCTD U CYIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB H JIP.

MarepuanbHbIi U TEIUIOBOU Oanancel. MeTOoMKa COCTaBJICHUS U pacueTa MaTepHaIbHBIX U TETIOBBIX
6amancoB XTC u ee moacuctem. OcoOeHHOCTH pacueTa OamaHCOB B cXeMax ¢ penukiaoM. Dopmer
MPEJICTaBICHUS OATaHCOB (Ta0JUIIBI, TUATPAMMBI U Jp.).
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MarepuanbHblii  0anmaHc JUIsI MacCOOOMEHHBIX M PEaKLUMOHHBIX 3JIeMEHTOB. lcmonb3oBanue
CTEXUOMETPUYECKUX, TEPMOAMHAMHUYECKUX U MexX(a3HbIX OalaHCOBBIX CcOOTHOHIeHHH. CreneHpb
MCIIOJIb30BaHUs CBIPBEBBIX PECYPCOB.

OHTANBIUWHBINA, SHEPTEeTHYECKUI (110 TOJHON SHepruu) U 3Kceprerndeckuii 6amancel u KITJ. Ux
COMOCTAaBIIEHHE U UCTIOb30BaHKe B aHanuze X TC.

3.3. Cunre3 XTC.

[Tonarue u 3amaun cuHte3a XTC. OcHoBHble 3Tambl pa3padotkn XTC. Ponp mMaTemaTtudeckux u
3BPUCTUYECKUX METO/OB.

OcHoBHbIe KOHIENuuu npu cuHTe3e XTC: MOoIMHOE UCHOJIBb30BAaHUE CHIPHEBBIX M IHEPreTUUECKUX
peCypcoB, MUHUMU3AIUS OTXO0B, ONTUMAIBHOE MCIOJIb30BaHUE anmapaTtypbl. X conepikaHue u criocoObl
peanuzanuu. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEUICHHBIE MPOIECCHl, BTOPUYHBIE SHEPTrETUUYECKUE
pecypchl, JIHEPrOTEXHOJOTMYECKHE CHCTEeMbI, mnepecTpauBaeMble XTC, 3aMKHYTbIE, MaJOOTXOIHbIE
MPOU3BOJICTBA - UX MOHATHS, OCOOEHHOCTH U MPUMEHEHHE.

OnHOpOIHBIE TEXHOJOTMYECKHE CXEMbI: CHCTEeMa pPEKYNEepaTUBHOIO TEII0o0OMeHa, CUcTeMa
pa3zieneHuss MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa pPeakToOpoB. OCHOBBI IMOCTPOECHHS WX ONTHMAJIBHON
CTPYKTYpPBbI

Pasznea 4. [IpombllieHHbIe XUMHYECKHE IPOU3BOACTBA.

XUMHUYECKHE TMPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO Kak peanu3alusi H3yYeHHBIX
TEOPETUYECKUX OCHOB XUMHKO-TEXHOJIOTMYECKMX nmponeccoB W XTC, KOHIENUUA MOCTPOCHUs
BeIcOKOd(exkTuBHOM XTC. OCHOBHOM akKLEHT jAenaercs Ha (PU3MKO-XMMHUYECKHE OCHOBBI KOHIICTIIHH
MOCTPOEHUSI TEXHOJIOTMYECKOW CXEMBbI MPOM3BOJACTBA M €ro mojacucreM. [Ipon3BoACTBO CepHOM KUCIOTHI.
IIpousBoacrBo ammuaka. [Ipon3BoacTBo a30THOM KUCIOTHL. [Ipon3BOACTBO cTHpOIIA.

Pazgen 5. CoBpemMeHHbIe TEHJAEHIMH B PA3BUTHN XUMHYECKOH TEXHOJIOTHH.

Tekymiee COCTOSIHUE XWMHUYECKOW MPOMBIIUIEHHOCTH B MHpPE W TEHJICHLUHMU €€ pa3BUTHSL.
[lepcnekTUBHBIE HWCTOYHUKHA ChIpbsl W »Hepruu. Kractepuzanus XUMUYECKONM MPOMBIIIEHHOCTH.
CoBmenieHHbIe Tpolecchl. ['MOKHe W TmepecTpanBaeMble TEXHOJOTHYECKHE cXeMbl. HoOBble XHMMHKO-
TEXHOJIOTMYECKHE MPOLIECCHI U CIIOCOOBI MOTyYeHUsl NpoAYKTOB. HaHoTexHoI0T .

4. O0béM y4eOHOH TUCHUILINHBI:

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.

O01mast Tpy10eMKOCTh JUCHHUIIIIHMHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2,67 96 72
Jleknun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocTosiTesibHasi padoTa 3,33 120 90
CaMocCTOATENbHOE N3YUYEHHE PA3ENIOB JUCLIUIIINHBI 3,33 120 90
Bua konTpos:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIH 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buja uToroBoro KOHTpoJIst IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI

«Cucrembl YHupaBJ/Ji€eHUA XUMHKO-T€XHOJOITH4Y€CKMMH IIpoueccaMm»

1. eab aMCHMNJMHBI — JaTh 0a30BbIe 3HAHUS 10 TEOPUU CHCTEM YIPABICHUS XHMHUKO-
texnosornaeckumu mporeccamu (CY XTII), mpuBuTh HaBBIKM W yMmMeHHs aHanu3a cBoictB XTII, kak
O6’beKTOB YIpaBJICHUA U TPAKTHYCCKOTO MTPUMCHCHUA TCXHUYCCKUX CPCACTB YIIPABJICHUA.
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2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUICA T0JIKEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSMHA U UHIAMKATOPAMH MX JOCTHKCHHUS
IIK-1.7, IIK-1.8, TTIK-1.9.

3namey:

— OCHOBHBIE IIOHATHSI TEOPUU YIIPABJICHHUS;

— CTaTMYECKUE U AMHAMUYECKUE XapaKTEPUCTUKN OOBEKTOB YIPABICHHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTH4eckoro ynpasiaeHus (CAY) 1 3aKOHBI peryIupoBaHus;

— tunoBbie CAY B XMMHUYECKON TPOMBIILIEHHOCTH;

— METOBI U CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJIOIMUECKHUX IIapaMeTPOB;

— ycroitunBocth CAY;

— OCHOBHbIE NOHATHS O HenuHelHbIX CAY, penelHbIX CcUCTEMax, JIOTMYECKUX aJrOpUTMax
YIPaBJICHUS, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPaBICHMUS.

Ymemy:

— ONPEENATh OCHOBHBIE CTATUYECKHUE U TUHAMUYECKHE XapaKTEPUCTUKH OOBEKTOB yIIPaBIICHUS;

— BBIOMpATh PALlMOHATIBHYIO CHCTEMY PETYJIHMPOBAHUS TEXHOJIOTHUECKOTO MPoIiecca;

— OIIEHUBATh YCTONYUBOCTH CAY;

— BBIOMpATh KOHKPETHBIE TUITBI TPUOOPOB /it AuarHocTuku X TTI.

Braoemy:

— METOAaMHM TEOPUM aBTOMATUYECKOTO PpEryJupOBaHUsA, OpraHu3alud U pacuéra CUCTEM
ONTHUMAJILHOTO YIPABIEHUS IMPOLECCAMH XUMMHUYECKON TEXHOJIOTHH.

3. Kparkoe comepxxanue QIMCUMILIAHBI:

Paszpnen 1. OcHOBHBIC NOHATHSA YIIPABJICHUA XUMHKO-TEXHOJOIMYECKUMHU MPOLECCaMHU.

3HaueHHEe aBTOMATHUYECKOrO YINpaBICHUS JJII PA3BUTHS XUMHUYECKON MPOMBILIIEHHOCTH.
Oco0eHHOCTH yIpaBICHUS] XUMUUYECKUM MPEANPUATHEM U XUMUKO-TEXHOJIOTMYECKUM TporieccoM. TexHuKo-
YKOHOMUYECKUH 3P PEKT BHEAPEHNUS aBTOMATU3UPOBAHHBIX CUCTEM yIpaBieHus. Poib cucteM ynpaBieHUs B
oOecrieueHUH OE30MaCHOCTH XUMHUYECKOrO MPOM3BOJCTBA M OXpaHbl OKpYyXkaromied cpeasl. OCHOBHbBIE
TepMHuHBI U omnpenencHus. Vepapxus ymnpasierus. OCHOBHBIC NMPUHIUNBI ynpasieHus. Kmaccuduxarms
cucrem ynpasieHusd OyukunonanbHas crpykrypa CAY. [loka3zarenu kauecTBa yrnpaBieHUs.

Pa3nes 2. OcHOBBI TEOPHH ABTOMATHYECKOI0 YIIPABJICHHS.

Marematuueckue wmonenun CAY. [Iunamuyeckue xapakrepuctukn CAY. Hcnonb3oBanue
OnepaloHHOro ucuuciaeHus st ananuza CAY. TunoBble ITMHAMUYECKUE 3BEHbsI. BpeMeHHbIe 1 YaCTOTHBIE
XapaKTePUCTUKH. DKBUBAJICHTHBIC MTPEOOPA30BaHUS CTPYKTYPHBIX CXeM. Y CTOMUMBOCTh JuHEHHBIX CAY ¢
oOparHo#i cBs3bi0. Knaccugukaus u OCHOBHBIE CBOMCTBAa OOBEKTOB YIpaBieHHs. METOIbl ONpeaeIeHHs
CBOMCTB 00BEKTOB yripaBieHus. OCHOBHbBIE 3aKOHBI PEryJIUpOBaHuUs. Perynsaropbl Ha OCHOBE HCKYCCTBEHHBIX
HelpoHHBIX ceTed. LludpoBbie M pobacTHBIE CHCTEMBI yNpaBieHUS. BBIOOp 3aKOHA peryaupoBaHHsS H
ONpeIeJICHUE ONTUMANIBHBIX TAPAMETPOB HACTPOUKHU ITPOMBILUIEHHBIX PETYJISATOPOB.

Pa3nes 3. U3mepenne TeXHOTOTHYECKHX MIapaMeTPOB XHMHKO-TEXHOJOTH4eCKOro npouecca.

l'ocynapcTBeHHasi cucTeMa MPOMBIIUIEHHBIX NPUOOPOB M CpeACTB aBToMaru3anuu. OCHOBHBIE
TEpPMHUHBI W OMNpeNeNeHUs] MeTposiorud. Metonbl usmepeHuid. CpeAcTBa HW3MEPUTEIBHOW TEXHHKH, HX
CTaTUYeCKHe U AUHaAMHUuYecKue cBoicTBa. [lorpemnoctu n3mepenuit. CriocoObl nepenaun MHGOPMALUU Ha
paccrostHue. Opranuzanusa quctaHimoHHON auarHocTuku XTII. M3mepeHrne OCHOBHBIX TEXHOJIOTHYECKHUX
napameTpoB: JaBJIE€HUs, TEMIEPATYPhl, pacXoja U KOJUYECTBA, YPOBHS >KUIKOCTH U CBHITYYHMX MaTE€pPUAJIOB,
cocTaBa U GUBHKO-XMMHUYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBbI MNPOEKTHPOBAHWS ABTOMATHYECKHX CHCTEM YNpPaBJEHHA XHUMHUKO-
TEXHOJOTHYeCKMMH MPOLEeCCAMH.

Ocob6ennoctu ympasnenusi XTII. PerynupoBaHHe OCHOBHBIX TEXHOJOTMYECKHX IapaMeTpOB:
pacxopa, naBiieHus, Temneparypsl, ypoBHsa, pH. Texuuueckue cpencra CAY. OCHOBHbIE pPa3HOBUIHOCTH
VOPABISIIOUIUX ~ YCTPOUCTB. THIBI, XapaKTEpUCTUKHM M PACUET HUCIOIHUTENbHBIX MEXAaHU3MOB U
perynupyromux opraHoB. OdopmiieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATH3aLMI0 TEXHOJIOTMYECKOTO
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nporiecca. Beibop Touek n3mMepeHusi, KOHTPOJIS, YIPABISEMBIX MAPAMETPOB M YIIPABISIONIUX BO3CHCTBUIA.
CranmapTel U yCIIOBHBIE 0003HAUEHHUs I TeXHONOru4deckux cxem. OcHoBHbie cBeieHusi 060 ACY TII B
xumuueckoi npomeinuieHHOCTH. [Ipumepsr ACY TII B xumMuueckoil npomMsIIeHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemenHbie TeHieHIuU B pa3Butuu CY XTII.

4. O0béM y4eOHOH TUCHHUILINHBI:

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axan, | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTh AU CHUNJIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
Jleknun 0,433 16 12
[Tpaktuueckue 3ansatus (I13) 0,433 16 12
JlabopaTtopusie padoTs (JIP) 0,433 16 12
CamocrosiTesbHast padoTa 2,67 96 72
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 2,67 96 72
Bua koHTpoJs:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI ATTECTAIIH 1 0,4 0,3
IToaroroBka K 3K3amMeny 35,6 26,7
Buj MTOroBOro KOHTpoOJIst IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«MoaeanpoBaHne 3Hepro- U pecypcocéeperaommx npoueccoB»
1 Heab AUCHMILUIMHBI — IpHOOpeTeHne 0a30BBIX 3HAHUU 10 OCHOBHBIM pa3zieiiaM Kypca, a Takxke
YMEHHI U MPAKTUYECKUX HABBIKOB B 00JIACTH MOJIEITUPOBAHUS SHEPTO- U PECYpPCcOCcOEperaroux mpoeccos,
UCIOJIb3YEMBIX MPU PEIICHUU HAYYHBIX U MPAKTUUYECKUX 3a]1ad.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:
Obaaoams CIeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; TIK-3.1; I1K-3.2; [1K-3.3
3namey:
® METOABl TOCTPOCHHSI AMIHUPUYECKUX (CTATUCTHUUECKHX) U (PHU3UKO-XUMUYECKUX (TEOPETUUECCKUX)
MoJielIe XUMUKO-TEXHOJOTHYECKUX MTPOLIECCOB;
e METOAbl HACHTU(UKAIMA MaTEMaTHYECKUX OIMUCAHUI TEXHOJOTUYECKHX MPOILECCOB Ha OCHOBE
JKCIIEPUMEHTAIBHBIX JaHHBIX;
® METOJAbl ONTUMM3AINHN XUMHUKO-TEXHOJIOTHMYECKUX TPOIECCOB C NMPUMEHEHHUEM IMIHUPUUYECKUX H/HIIN
(U3UKO-XMMUYECKUX MOJIETCH;
Ymemy:
® TPUMEHSTh M3BECTHBbIE METOJbl BBIUMCIMTEIHHOW MAaTEMaTHMKH M MaTEeMaTHUYeCKON CTaTUCTUKU IS
pelIeHusT KOHKPETHBIX 3ajad pacueTa, MOJCTUPOBAHUS, HUICHTHU(PUKAIMU M ONTUMHU3ALHUUA TIPU
MCCJIEJIOBAaHUH, TPOEKTUPOBAHUHU U YIIPABICHUHU MIPOLIECCAMHU XUMUYECKOM TEXHOJIOTUI
® 1ICIOJIb30BAaTh B CBOEH MPAKTUUECKON AESTENBbHOCTU JUIsSl TOCTHXKEHUS ITUX IIeJIed M3BECTHBIE MAKEThI
MPUKIIAHBIX TPOTPamMM.
Braoemy:
® METOJaMHU MAaTeMaTUYeCKOM CTAaTUCTUKU [ OOpabOTKM pe3yslbTaTOB AKTUBHBIX M IMACCHUBHBIX
HKCIIEPUMEHTOB
® METO/JaMHU BBIYHCIUTEIBHON MAaTEMATHKU AJIs pa3paboTKU U peau3alui Ha KOMIBIOTepax aJropUuTMOB
MOJIETUPOBAHUS, UICHTU(DUKALIUY U ONITUMU3ALNUN XUMHKO-TEXHOJIOTHYECKHUX MPOIIECCOB;

3. Kpartkoe coaep:xaHue TUCHUILIHHBI
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Tema 1. OcHOBHbIE TIOHATHS.

OCHOBHBIE TPUHIIUIIBI KOMITBIOTEPHOTO MOJEITHPOBAHUS XMMUKO-TEXHOJIOoTHn4YecKux mporeccoB (XTII).
MaremaTruecKkue SMIHPUYCCKUE U MaTeMaTHYecKue (PU3NKO-XMMHUYECKHE MOJEIA U KOMITBIOTEPHOE
MOJICNINpOBaHuE. JleTepMUHUPOBAaHHBIE U BEPOSTHOCTHBIE MaTemMaTHdeckue wmonenu. lIpumenenue
METO/I0JIOTUH CUCTEMHOT0 aHallh3a JJI peuieHus 3a1ad MojenupoBanus. [I[puMeHenre npuHuna «4epHoro
AIAKa» TPU  MAaTEMaTHYECKOM  MOJEIUPOBaHUU. ABTOMATH3UPOBAHHBIE CUCTEMBbI  IPUKIATHOMN
uHpopmatuku. Mepapxuueckas CTPYKTypa XUMHUYECKHX IMPOU3BOJCTB U UX MAaTEMaTHYECKHX MOJEICH.
[IpuMeHeHre KOMITBIOTEPHBIX MOJEIEH XMMHYECKHX IPOLIECCOB I aHalW3a, ONTUMU3ALMN U CUHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHBIE IPUEMBI MAaTEMAaTUYECKOI'O MOJAEITUPOBAHUS: IMIUPUUECKUH,
CTPYKTYPHBINA ((PU3UKO-XUMUYECKHI) 1 KOMOMHUPOBAHHBIN (TeopeTnueckuii). [locTpoeHne cTaTHYecKux u
JUHAMHUYECKHX Mojenei. Pemienne mnpsMbix 3amad. [IpoeKTHBI M MOBEPOYHBINA (OIIEHOYHBIN) pacdeT
nporeccoB. Pemenne oOpatHbix 3ana4. [lapamerpudeckast U CTpyKTypHast UACHTU(DUKAINST MAaTEMAaTHIECKIX
Mojielel. YCTaHOBJIEHUE aJICKBATHOCTHM MaTeMaTU4YeCKuX Mojesed. CTpaTerusi NpoBEIECHUS PaCUETHBIX
MCCJIEI0BAHUI U KOMIIBIOTEPHOTO MOJICIMPOBAHUS PEAIbHBIX IIPOLIECCOB.

Pasznea 1. [locTpoeHue SMIUPUYECKHUX MO/Ie/Ieil XUMHKO-TEXHOJIOTHYeCKUX MPOLECCOB.

Tema 1.1. ®opMyJIHPOBKA 32/1a4i ANNPOKCUMANNM JAHHBIX /IS ONUCAHUS JKCIHEPUMEHTAJbHbIX
3aBHCHMOCTE W MOJYYeHHS SMIUPUYECKHX MojeJeil nmpoueccoB. Buasl KpuTeprueB annpoKCHUMaluu.
Kpurepuii MmeTo1a HAUMEHBIIUX KBaApaToB. Perienue 3a1auu annpoKCUMAaLuK 1Sl HETMHEHHOM U TMHEHHOM
Mo TmapameTpam Mojenei. Matpudnas (OpMyIUpPOBKA 3aqadydl  alMpOKCUMAIMKM. AHATUTHYCCKUNA |
AITOPUTMUYECKUNA MOIXOIbI JJI PEUICHUsl 3aJaud anmpoKCHUMAIUU JUIsl JIMHEWHBIX W JIMHEAPU30BAHHBIX
MoOJieJIeld METOJ0M HAUMEHBIINX KBAJPATOB.

Tema 1.2. HopMmaJbHbli 3aKOH pacnpeiejeHUsi Ui BEKTOPHBIX CJAYYAWHBIX  BeJIMYHMHbI H
omnpejejieHHe UX YMCJIOBbIX XaPAKTEPUCTHK. MaremaTnieckoe OKUJAHUE U JIUCIIEPCUs Il BEKTOPHBIX
CIIy4yalHBIX  BeIMYMH. JIMCIIEpCHOHHBII W  KOppEJAUMOHHBIM  aHamu3. llomsatus  nucnepcuun
BOCIPOM3BOANMOCTH U a/IeKBaTHOCTH, a TaKXKe - OCTaTO4YHOW aucrepcuu. OmpeneneHre BbIOOPOUHBIX
K03 PHUIIMEHTOB KOPpeIsul U Kod(pPUIMEHTa MHOXKECTBEHHON Koppessiuu. CTaTUCTUYECKU TOIXO0 K
OTIpeIeNICHUIO OINOOK U MOTPEIIHOCTEN B SKCIIEPUMEHTAIbHBIX TOUKAX U3MEPEHUH.

Tema 1.3. PerpeccOHHBIN U KOPPEJISIIMOHHBINA AHAJN3 JIJIsl IOCTPOEHHUS IMIIUPUYECKHUX MOje/ieil Ha
OCHOBE JIAHHBIX NACCHMBHOr0 3KcnepumMeHTa. [loHsatus ¢yHkuuu oTkiuka U (aktopoB. OCHOBHBIE
JIOMYILIEHUS PETPECCUOHHOTO U KOPPENIALIMOHHOT0 aHanu3a. Kpurepuu mpoBepKu OJHOPOJIHOCTH JUCTIEPCHIA.
Br16op Buga ypaBHEHUI perpeccuu, a Takxke omnpesesneHne KodhQUIMeHTOB perpeccuu U UX 3HAYUMOCTH C
ucnoip3oBanueM kpurepusi CteiofgeHTa. [Iporeaypa uckitoueHus: He3HAYUMBIX KOA((OUITUEHTOB PETPECCUH.
Onpenenenne aieKBaTHOCTH PErPECCUOHHBIX MOJIENIEH ¢ MOMOIIbIO KpuTepusi duiiiepa.

Tema 1.4. OCHOBHBIC 0JI0KEHUS TEOPHH NJAHMPOBAHMA JKkcnepuMeHTOB (I): moaHbll GakTOpPHBIH
skcnepuMeHT (IIPJ) u 06padoTKa ero pe3yabTaroB. ONTUMaIbHBIE CBOMCTBA MAaTPHUIIBI IIJITAHUPOBAHUS U
CBOMCTBO opTOoroHaNbHOCTH. Ompenenenne Kod((UIMEHTOB MOJENEH, WX 3HAYUMOCTH U MPOBEpPKa
aJIecKBaTHOCTHU ypaBHeHUs perpeccur. CBONCTBO pOTaTabEeNbHOCTH MOJHOTO (PAKTOPHOTO 3KCIIEPUMEHTA.
Tema 1.5. OCHOBHBbIE T10JIOKEHUSI TeOPUM IIaHUPOBaHUs JSkcnepuMeHTOB (II): opTOroHaJIbLHBINM
LHEeHTPANbHbIH _KoMno3uuuoHHbli mian (OIIKII) skcnepuMeHTOB W 00padoTKa ero pe3y/bTaToB.
OObecrieueHre OPTOTOHATBHOCTH MATPUIIHl MJIAHUPOBAHUS M OMpPENEICHUE BEIMYMHBI 3BE3IHOTO ILIEYa.
Omnpenenenne K03QPUIMEHTOB MOJENIN, UX 3HAYUMOCTH M OLIEHKA a/IeKBaTHOCTU YpPaBHEHUS PETPECCHH.
PacuerHoe BbIuKCIIEHHE KOOPAUHAT TOYKHA ONTUMYyMa (SKCTPEMYMA).

Tema 1.6._OnrumMu3anusi IKCHEPUMEHTAJbHBIX MCCICI0BAHMI ¢ mnpuMeHeHueM metoaa bokca-
Buibcona. OCHOBHbIE TOAXObI K ONTUMH3ALNN SKCIEPUMEHTAIBHBIX UCCIIEI0BAHUM. DKCIIEPUMEHTAIBHO-
craTuctTudeckuii Metoi. CTparerus IBWIKEHUS K ONTUMyMY MeleBod (yHKOuM ((PYHKIIMHM  OTKIIMKA)
TPagueHTHBIM METOIOM. KpuTepun JOCTHUKEHHS «IOYTH CTAllMOHAPHON 00JIACTH» W METOJBI YTOYHEHUS
MOJIO’KEHUS ONTUMAJILHONW TOUKH B (PAKTOPHOM MPOCTPAHCTBE.

Pa3nea 2. [loctpoenne pu3nKO-XMMHYECKHX XHMHKO-TEXHOJIOTMYECKHUX MPOLECCOB.

Tema 2.1 JTanbl _MaTeMaTH4Ye€CKOr0 MoOAeJUpPOBaHUs. DOopMyIupoBKa TUMNOTE3, MHMOCTPOCHUE
MaTEeMaTHYECKOTO OINHMCAHUs, pa3paboTKa MOJEIHPYIOIIETO alrOpruTMa, MPOBEPKA aJEKBATHOCTH MOJETH U
UACHTU(DUKAIMSA UX TApaMETPOB, PACUETHBIE UCCIIEOBAHUS (BBIUMCIUTENbHBIN SKCTIEPUMEHT).

Tema 2.2 CocTaBJjieHHe CHCTEM YPABHEHHH MAaTeMaTHYECKOT0 ONUCAHNS NPOLECCOB M Pa3padoTKa
(BbIOOP) AJITOPUTMOB _MX pellleHUusl. BIoYHBIM NPUHIUII MOCTPOEHUS] CTPYKTYPHBIX MAaTeMaTHYECKUX
mojeneir. O00OIIeHHOEe ONMKUCaHue JABMKEHHUS MOTOKOB (ha3 B ammaparax C MOMOIIBI0 THAPOIUHAMUYECKUX
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MO/IeJIel, YUYUTHIBAIOIIUX COCPEAOTOYCHHBIEC U pacTIpeIe]ICHHbIC HCTOYHUKU BEUIECTBA U SHEPTUH (TEIIOTHI).
JlokasibHbIE MHTEHCUBHOCTH MCTOYHHMKOB BEIIECTBA U TEIUIOTHI B MOTOKAX, COOTBETCTBYIOIINE Pa3IMUYHBIM
buszuKo-xuMHUECKUX TmporeccaM. OCHOBHBIE THUIIBI ypaBHEHUH MAaTEMaTHYECKOTO OMUCAHUS XHUMHKO-
TEXHOJIOTHYECKUX TIPOIECCOB — KOHEYHBIC, OOBIKHOBEHHBIE AuddepeHnnanbubie U AuddepeHnaibHbIe
YpaBHEHUS B YACTHBIX MPOU3BOJIHBIX.

Tema 2.3 MareMaTuyeckoe MOJECJUPOBAHNE CTANMOHAPHBIX W JIMHAMHUYECKHMX PEKHMMOB
THAPABJIUYECKHX TMPOLECCOB B TPYOONPOBOAHBIX CHCTEMAX, IJ100AJbHbIe M JIeKOMIIO3HMIMOHHbIE
MeTO/1bl PellieH!sl CMCTEeM HeJIMHEHHbIX YPABHEHUI, a TaKsKe siBHbIe U HesiBHbIE METO/Ibl YHCJIEHHOI 0
pellieHus1 __CUCTeM O00bIKHOBEHHBIX jJau(pdepeHunAIbHbIX _ypaBHeHMH. (CoCTaBlIeHME ypaBHEHHI
MaTeMaTHYECKOTO onmucanus mpoiecca. [loctpoenne nHGOPMAIMOHHBIX MATPUIl MATEMATHIECKUX MOJIEIICH
JUTsl BBIOOpa O0IIEro ajaropuT™Ma peeHus — MOJEIUPYIOLEro alropuTMa. Peanusanus anropuTMoB perieHus
HEJIMHEHHBIX U OOBIKHOBEHHBIX NU(p(depeHInanbHbIX ypaBHeHNH. Onrcanue cTaiiioHapHbIX pexumMoB XTI
C NMPUMEHEHHEM CHCTEM JIMHEHHBIX W HEJIMHEHHBIX ypaBHEHHU. WTepallMOHHBIE alTOPUTMbI PEIICHUS.
[Ipumenenne MeTOZ0B MPOCTHIX uTepanuii u Hpiorona-Padcona mist momyuenust pemenus. [IpoGiema
CXOIMMOCTU TMpolecca pemeHus. J[eKOMIO3UIMOHHBIA METOJl PEIIEHUs CIOXKHBIX CHUCTEM KOHEYHBIX
ypaBHeHuid. [locTpoenne nHPOpPMANMOHHOW MaTpUIBI ISl BHIOOpA ONTHMAIBHOTO aJTOPUTMAa PELICHHS
3agaun. [lonstue xectkoctu cucteM nud@epeHIuaNnbHbBIX YpaBHEHUH U KPUTEPUU KECTKOCTH. SIBHBIE
(ObIcTpBIC) M HEsIBHBIC (MEIJICHHBIC) METOABI pelieHus. MeToabl mepBoro (Meroa Jiinepa), BTOporo (
Moau(UIIMPOBAHHBIE METOJbI Ditepa) U derBeproro nopsaka ( meroa Pynre-Kyrra). Onenka TOYHOCTH
METOIOB — OMmMOOK ycedeHus. IlepexonHbple OMMOKM M OWIMOKM OKpYIJIEHUS TMPH YHCICHHOM
WHTErpupoBaHun JuddepeHImanbHeiX ypaBHeHUH. Crioco0bl o0ecreueHrss CXOAUMOCTH PEIICHUS 3aaqyH.
[IpumeHeHHEe HESBHBIX METOJOB JUIS PEIICHHUS JKECTKUX cucTeM IuddepeHInanbHbIX ypaBHEHUH.
OnpeneneHns 11ara UHTETPUPOBAHUS HTEpaAIMOHHBIM MeTonmoM. MetonoB Kpanka-Hukonbcona (meron
Tpaneuui).

Tema 2.4 MaTemaTHuyecKkoe MOJAEJMPOBAHNE CTAIMOHAPHBIX PEKUMOB NPOLECCOB TEIIoNepeIayu
B_IJIACTHHYATBLIX ¥ 3MEEBHKOBBIX TeNJI000MeHHUKAX. MaTremMaTH4ecKoe OMUCAaHUE TMPOLECCOB C
NPUMEHEHHEM MOJeNeld UAEaTbHOr0 CMEIICHUs] W BhITecHEeHUs. BbiOop u rpaduyeckoe mpelcTaBieHHE
QIrOpUTMOB penieHus. [IpuMeHeHne cTaHAapTHBIX METOAOB BBIYUCIUTEIBHOW MAaTEMAaTUKHU JJIsl PELICHUS
3ajad.

Tema 2.5 MatemMaTu4eckoe MOAeJIMPOBAHNE CTAMOHAPHBIX PE:KMMOB _NPOLECCOB TeIUIoNepeaavyu B
NPSAMOTOYHBIX M MIPOTHBOTOYHBIX TPYOUATHIX TENJI000OMEHHHKOB, pelieHue 3a1a4yu Ko u kpaeBou
3aJaY¥__ NIP¥___ MHTEIPUPOBAHUM __ CHCTeM  OOBIKHOBEHHBIX 1M (depeHnalbHbIX _YPABHEHHIA.
Marematuyeckoe onucaHue MpoIecCcoB ¢ MPUMEHEHNEM MoJIejIel HaeaabHOro BhITecHeHus. Pemenue 3agaun
Komm u xpaeBoii 3amaun. [IpencraBieHne aaropuTMOB BBIYMCICHUN B BUAEC MH()OPMAIMOHHOW MAaTPUIIBI
CHUCTEMBI YPaBHEHHI MaTEMaTHIECKOTO OMMCAHUA U OJI0K-CXeM pacdeToB. Maremarndeckoe onucanne X111
C TPUMEHEHUEM CHUCTEM OOBIKHOBEHHBIX U (depeHIUaNbHBIX YypaBHEeHUH. OnucaHue OOBEKTOB C
pacnpeaelieHHbIME B IPOCTpaHCTBe nmapamerpamu. OopMynrpoBKa HadalbHBIX U KPAEBBIX YCIOBUN 3a/1a4y
peuieHusi. YucneHHbl anroputM l-ro mopsiaka st pemienus 3agaun Komm. MeTton «IpuCTpenkuy Juist
pelIeHHs KpaeBOM 3a1auu.

Tema 2.6 MatemaTHyeckoe MOJeJMPOBAHME CTANMOHAPHLIX PEKHMOB MNMPOLECCOB B PEAKTOPAX C
Memajakoi. OnucaHne MHUKPOKMHETUYECKUX 3aKOHOMEPHOCTEH MPOTEKAHUsI MPOU3BOJIBHBIX CIOKHBIX
XUMHUYECKHX peakuuid B KHUAKOW ¢a3ze I MHOTOKOMIIOHEHTHBIX cucTeM. OmnpeneneHue KIFYEeBBIX
KOMIIOHEHTOB CJIOKHBIX XMMHUYECKHUX PEaKIuil ¢ MPUMEHEHHEM METOOB JIMHEHHOW aireOphl - paHTOB
MaTPHUIl CTEXUOMETPUIECKUX KOID(DUIIMEHTOB peakini. MareMaTH4ecKoe OMHMCaHne PeakKTOPHOTO IpoIiecca
¢ pyOamKko# ajisi MpOU3BOIBHON CXEMBI MPOTEKAHUS XUMHYECKOW peakiuu. BpIOOp aaropuTMOB pemieHus
3a/1a4¥l ¢ MPUMEHEHHEeM HH(POPMAIMOHHON MAaTpPHUIIBI CUCTEMBl YPABHCHH MATEeMAaTUYECKOTO OMHCAHUS U
MPEJICTaBICHUSI aJITOPUTMA PELICHHS C MTOMOIIBIO0 OJIOK-CXEMBbI pacdeTa Mmpolecca.

Tema 2.7 MaTemMaTnueckoe MOJeJUPOBAHNE HECTAMOHAPHBIX PEKMMOB MPOLECCOB B PEAKTOPax ¢
MeIIAJKOH. MaremaTuueckass MOCTAaHOBKA 3a7ayd I PEAKUHMH C TPOU3BOJBHOW CTEXMOMETPUUYECKOMN
cxemoil. @opmynupoBka 3anaun Komm — 3a1auu ¢ HavyadbHBIMU YCIOBHSIMU. Pa3HOCTHOE MpeAcTaBieHUE
CHUCTEeMBbI OOBIKHOBEHHBIX AuddepeHnnanbubix ypaBHeHUH. [locTpoeHne nHOOPMAIMOHHOW MAaTPHUIILI JTs
BbIOOpa anroputMma pemieHus. I'paduueckoe mpeicTaBiIeHHE AITOPUTMA PEUICHHS B BHJE OJOK-CXEMBI
pacuera.
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Tema 2.8 MaremaTuiyeckoe MOJIeJTUPOBAHNE CTAIIMOHAPHBIX PEsKMMOB B TPYOUYATHIX PEaKTOPaX ¢
NPSAMOTOYHBIM M IIPOTHBOTOYHBIM JIBHKEHHEM TeIJIOHOCHTeJIeil. Maremarnueckasi MOCTaHOBKA 3a7a4u
JUIsL PEeaKkIMM C KOHKPETHOW cTexuoMmeTpuueckod cxemon. dopmynupoBka 3azaun Komm — 3agaum c
Ha4yaJIbHbIMH YCIIOBUSIMM U KPaeBOM 3aaun — 3aJja4M ¢ KPaeBbIMM YCIOBHUSAMU. Pa3HOCTHOE IpecTaBIICHHE
cucteM OOBIKHOBEHHBIX audepeHnmanbubix ypaBHeHud. [loctpoeHne MH(OPMAIMOHHBIX MATPHIL JUIS
BbIOOpa anroputMoB pemieHus. ['paduueckoe mpeacraBieHUE aNrOPUTMOB PEIIEHUS B BUIE OJIOK-CXEMbI
pacuera.

Tema 2.9 Maremarnueckoe MOAEJIMPOBAHME HECTALMOHAPHBIX PEKMMOB MPOLECCOB B _TPYOYATBIX
PEeaAKTOpPax W YMCJICHHbIC AJTOPUTMBI AMCKPETH3AlUM ISl pelieHus cucreM anddepeHIHaIbHbIX
YPABHEHHIl € YACTHBIMHM _NPOM3BOAHBLIMHU. MaremaTuueckass MOCTAHOBKA 3aJaud ISl peakluu C
KOHKPETHOM CTEXUOMETPUYECKOM cxeMou. DopMynMpoBKa HAYAIbHBIX M TPAHUYHBIX YCJIOBHH.
JuddepeHunansHbie YpaBHEHHS B YaCTHBIX MPOM3BOJHBIX - JITUITHYECKOTO, MapabOIUYecKoro |
rUNepOOTNYECKOr0 TUIMOB. AJTOPUTMBI pEIIeHUs ypaBHEHUU mnapabonuyeckoro tuma. MaTemaTuueckas
MOJIeJIb XMMHUYECKOTO MPEBpALIEHUs B H30TEPMHUYECKUX YCIOBHUSX JUIsI HECTAlMOHAPHOTO IMpolecca B
TpyOUaThIX ammaparax ¢ y4eTOM IMPOJIOJIbHOTO NepeMEIINBaHus U ¢ MPUMEHEHUEM OJIHOMapaMeTpUYecKoil
muhy3MOHHOW MOJENU IS ONMHCAHHS THAPOJUHAMUYECKOW OOCTAHOBKM B PEAaKIMOHHOM TIOTOKE.
AJNTOPUTMBI PElLlIEHUS B BUAE CUCTEM HETMHEHHBIX ypaBHEHUH, a TaKKe 0OBIKHOBEHHBIX AU epeHInaTbHbIX
YpaBHEHUH MEPBOTO U BTOPOTO MOPSAKOB.

Tema 2.10 MaremMaTH4eckoe MOJAeJMPOBAHME CTANMOHAPHBIX PEKMMOB INPOLECCOB HeENpPePbIBHOM
MHOTOKOMIIOHEHTHOW  pekTH(ukanuu u  abcopObumm. MaTtemaTuueckoe ONMCAHHE Ipoliecca
MHOTOKOMIIOHEHTHOU PEeKTHU(HUKALMU B TapenbuaToi KojoHHE. MojaenupoBaHue (pa3zoBOro paBHOBECHUS U
mpolecca Maccomnepeayd Ha TapeikaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. YYeT TeIUIOBBIX OallaHCOB Ha
Tapeskax MpH MOJCIUPOBAHUU Tpoliecca B PeKTU(PHUKAIIMOHHON KOJOHHE. J[eKOMIO3UIIMOHHBII allrOPUTM
pacdera mporecca pPEeKTUPUKANUKA B KOJIOHHOM ammapare. MaTeMaTHudecKkoe OMHMCAaHHe Tpolecca
MHOTOKOMIIOHEHTHOW a0CcopOIIMy B HAacCaI0YHOM KOJIOHHE. MoenupoBaHue poIecca MHOTOKOMITOHEHTHOM
Maccomnepeiayn B CEKLIMIX HacaJOUHOM KOJIOHHBI. AJITOPUTM PEIICHUS KPaeBOM 3a1auu JJisi MOJECIHPOBAHUS
npoiiecca abcopOIMM B HACATIOYHOU KOJIOHHE.

Pa3nen 3. OcCHOBBI ONTHUMH3ANMHA XUMHKO-TEXHOJOTHYECKUX MPOILECCOB.

Tema 3.1 Pewmenue 32124  ONTHMMH3ALUUMM € TePMOAMHAMMYECKHMH, TEXHOJOIMYECKHUMH,
IKOHOMHUYECKMMHU, TEXHUKO-IKOHOMHMYECKHUMH W IKOJOTHYeCKHMMHM KPUTEPUSIMHU ONTHMAJLHOCTH.
Ontumanbhbie pecypcocOeperatomue XTII. BwiGop kputepreB onTUMaabHOCTH (IIENEBBIX (QYHKITUN).
DopMyTUpOBKa MHOTOKPUTEpUATHHON 3amaun onTuMusanuu. OCOOEHHOCTH pPEHIeHUsS] ONTUMH3AIMOHHBIX
3amay XTII npu HATMYKUK HECKOJIBKUX KPUTEPUEB ONTUMAILHOCTH, OBPAKHOM XapaKTepe 1eseBOr (HyHKITUI
Y HAJIMYUM OrpaHudeHuil 1-ro u 2-ro poxa.

Tema 3.2 AJITOPUTMBI _OJIHOMEPHOI M __MHOIOMEPHOIl _ONTHUMHU3AIMU. MeTonbl CKaHWPOBAHMS,
JIOKAJIM3aIUKA SKCTPEMYMa, 30JI0TOro ceueHus U uncen dOubOoHauu B cliydae OJHOMEPHOW ONTHMH3AIUU.
MeTto1bl MHOTOMEPHOM ONTUMHU3AIMHA HYJIEBOTO, IEPBOTO M BTOPOT0 MOPSAKOB. CUMILIEKCHBIE, CydailHbIe
U TPAJIMEHTHBIC METOIbl MHOTOMEPHOU onTUMU3auu. MeTo mTpadHbIX (YHKIIHA.

3akJiiroueHue.

A. IlpumeneHue koMNbIOTepHbIX Mojaeseil XTIl npy npoeKTUPOBAHNM XMMHUYECKHX NPOU3BOJACTB — B
CAIIP. 3amaunm cuctem aBTomarm3upoBaHHoro mnpoektupoBanus (CAIIP) u cTpyktypa cucrem
KOMITBIOTEPHOTO  IpoeKTHpoBaHus. MHpopmannonHoe u wmarematnueckoe obecneuenne CAIIP.
ABTOMAaTU3WPOBAHHOE MPOCKTUPOBAHKUE C MPUMEHEHHEM KOMIbIOTEpHBIX Moaenend X TII.

b. IIpumeHenue KOMIbKOTEPHbIX Moaesel XTI npu ynpaB/ieHHH TEXHOJOTHYEeCKUMH NPoLeccaMu — B
ACYTIIL. KomnerorepHoe MmopaenupoBanue XTIl B pexume peanbHOro BpeMeHH. CHCTEMBI MPSIMOTO
U (pPOoBOro (KOMIBIOTEPHOTO) YIPABICHUS TEXHOJIOTHUYECKUMHU Tporeccamu. OCoOEHHOCTH pealln3aiuu
KoMmnbloTepHbIX Mozeneld XTIl B aBTOMAaTU3MPOBAaHHBIX CHUCTEMaxX YIPABICHUS TEXHOJOTHUYECKUMU
npoueccamu (ACYTII).

4 O0beM yueOHOH TUCHUILINHBI

O0BpeM U CIHUIIINHEI

Buj yueOHoii pa6oThI Akan. | Acrp.

Y. Y.

3E
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O01mas Tpya10eMKOCTh AU CIUNJIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,33 48 36
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) - - -
JlaGopatopusbie padotsl (JIP) 0,44 16 12
CamocrosiTesbHast padoTa 2,67 96 72
KoHTakTHas camocTosTenpHas pabora 0,4 0,3
2,67

CaMoCTOsITETbHOE N3YUYCHHE Pa3/iesOB JUCIUTUINHBI 95,6 71,7
Bua uToroBoro KOHTpoOJIf: 3a4deT ¢ OLEHKOM

AHHOTaIUs padoyeil MPorpaMMbl TUCIUTIIHHBI

«Du3nyeckas KyJbTypa U COPT»

1 Heap aucHuUmiIuHbl — GOPMUPOBAHHE MHUPOBO33PEHUS U KYIBTYpPhl JTUYHOCTH, TPAKIAHCKON
MO3ULIMHA, HPABCTBEHHBIX KAY€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH B MPUHITHHU PEIICHUM,
CITOCOOHOCTH HCIIOJIb30BaTh pa3zHoOoOpa3Hbie (opMbl (PU3NUECKONW KYyJIbTYpBI, CIOpPTa W Typu3Ma IS
COXpAaHEHHUSI W YKPEIUICHUS CBOErO 3J0POBbsi U 3/0POBbSI CBOMX OJHM3KUX B TOBCEIHEBHOU XU3HU H
npodeccuoHanbHOM e TeIbHOCTH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIMACH 10JIKEH:

Ob1aoams CeNyIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-7.1,7.2,7.3,74

3namu:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYphI U 3JI0pPOBOTO 00pa3a KU3HH;

- BIUSHUE O3J0POBUTENBHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKPEIUICHUE 370POBbs,

popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLIEHKH (PU3MYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;

- TMpaBWwia U CrHocoObl IUIAHUPOBAHUS HMHIWBUIYaJbHBIX 3aHATHH pa3aMYHOM  LieJeBoi

HaIpPaBJICHHOCTH,

- UCTOPUIO (PU3NYECKON KYNIbTYPBHI U CIIOPTA, MPEACTABICHIE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaXKHEHININE JOCTHKCHUS B OOJIACTH CIIOPTA;

- cnoptuBHble Tpaguumu PXTY um. [[.U. MenneneeBa, HOMHUTH O MOJBUrax CIIOPTCMEHOB B T'OJIbI

Benukoit oreuectBeHHOM BOHBI 1941-1945 .

Ymems:

- IOIICPIKUBATH JTOJDKHBIA YPOBEHD (DM3MUECKOM MOATOTOBICHHOCTH JUIsl 00ECTICUeHHs TIOJTHOLIEHHOM

COIMAIPHON U TTPO(ECCHOHAIBHOMN JEATENHHOCTH,

- MCIIOJIb30BaTh OCHOBBI (DU3MUECKOW KYJIBTYpBI JJISI OCO3HAHHOTO BHIOOpA 310pOBbhECOEpEraronux

TEXHOJIOTHH C YYeTOM BHEIIHMX M BHYTPEHHUX YCIOBUU peanu3anuu MnpodecCHuOHATHHON

NS TEIbHOCTH;

- CaMOCTOSTENbHO 3aHUMAThCS (PU3MUECKOMN KYIbTYpOU U CIOPTOM;

- OCYILIECTBISATH CAMOKOHTPOIB 32 COCTOSIHUEM CBOET0 OpraHu3Ma U COO0aTh MPaBHIia TUTUEHBI U

TEXHHUKHU 0€30MaCHOCTH.

Braoemy:

- CpeICTBAMHU U METOJaMH YKPEIUICHUS 310pOBbs, (PU3HMUECKOTO CaMOCOBEPIICHCTBOBAHMUS,

- IOJDKHBIM YPOBHEM (PU3UYECKOU MOATOTOBIEHHOCTH, ISl OOECTICUEHUS MTOJTHOIICHHON COIMATbHOM

1 Ipo(heCCUOHATIBHON e TEIbHOCTH.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Tlpenmer @usndeckas KynbTypa u ciopt. Uctopus ®KuC

1.1. TIPEIMET ®U3NYECKASA KVYJIbTYPA W CIIOPT. 3agaun M MECTO AUCIHUILIMHBLI B
noAroToBke OakamaBpa. Opranuzaius yaeOHOTO Mpoliecca B paMKax JeHCTBYIOMIEH pEeUTUHTOBOM CHCTEMBI.
TpeboBaHus K 3aueTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenne (U3HMYECKUX yOpaKHeHHH W wurp. JIpeBHue
onmuMmmuaapl. Onummnuiickoe naBuxkeHre. CHOPTHBHBIC OOIIECTBA: UCTOPHUS (DU3KYIBTYPHO-CIIOPTUBHBIX
0011ecTBeHHBIX opraHu3anuii. CHOpTCMEHBI B TOJIbI Bennkoit oTeuecTBeHHOW BOWHEI.
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Paszoen 2. OcHOBBI 310pOBOT0 00pa3a KU3HU

2.1. BPAYEBHBII KOHTPOJIb Y CAMOKOHTPOJIb HA 3AHATUAX OHU3NYECKON
KYJIbTYPOU 1 CITIOPTOM.

BpaueOHbIii KOHTpONH ©  BpaueOHOE OCBUJIETEILCTBOBaHME. Ilearorndeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, TIOKA3aTeNH, KpUTEpUU U OmeHkH. [IpoduiiakTuka CIIOPTUBHOTO
TpaBMaTu3Ma. OCHOBHBIE BU/IbI TPABM y Pa3HbIX crienuanu3anuidi. Oka3aHue mepBor MOMOIIH TSl CTYIEHTOB
BY30B XUMHUKO-TEXHOJIOTHYECKOTO MPOUIISL.

2.2. TUTUEHWYECKOE OBECIIEYEHME 3AHSTUI O3/IOPOBUTEJILHON ®HU3NYECKOI
KVJIbTYPOI. I'mruena husndeckoro BOCIMTAHHUS M CIOPTA. PEXXHM MUTAHHS MPH 3aHATHIX (QU3HISCKOH
KyJIbTypoit u cioproM. ConnansHas rurueHa. ColuanibHO-0MacHbIe OOJIE3HU U MEPhI MPOQUIAKTUKH.

Pazoen 3. buonorudeckue oCHOBBI (PU3UYECKOM KYJIBTYPHI U CIIOPTA

3.1. BUOJIOTUMYECKME OCHOBBI ®HU3MYECKOM KYJIbTYPbl M CIIOPTA. Opranuszm
yelloBeKa KaK ellMHas camMopa3BHBarollascs Ouoyioruyeckas cucrema. Ou3nyeckoe pa3BUTHE 4YEOBEKa.
JlBuratenbHasi aKTUBHOCTh M €€ BIIMSHUE HAa YCTOMYMBOCTb, U aJaNTAallMOHHBIE BO3ZMOXXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MpHU Pa3IUYHbIX BO3ACHCTBUIX BHEIIHEH Cpeibl.

3.2. OBPA3 XXU3HU U EI'O OTPAXEHUE B ITPOGECCUOHAJILHON JEATEJIBHOCTH.
310pOBBE UENOBEKa KaK IEHHOCTh. 3JI0POBBIN 00pa3 KW3HU U €r0 COCTaBIsAONIKE. POlhb U BO3MOKHOCTH
buznyecKoil KynbTyphl B obecriedeHnn 370poBbsi. COlMANbHBINA XapaKTep MOCIEICTBUN IS 3[0POBbS OT
ynoTpeOaeHus] HApKOTUYECKUX CPEACTB U APYrux rncuxoakTUBHBIX BemlecTB (ITAB), nonunra m nmumieBbIx
n00aBOK B CIOPTE, AJKOTOJNs M TaDakOKypeHUs. J[OMMHT Kak MCKYCCTBEHHOE TMOBBIMICHHUE (U3NYECKOM
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEIIbHBIE TTOCIICICTBHUS.

Pasoen 4. IlpodeccuonanbHo-npuKiIagHas Gpuznyeckas KylIbTypa U COPT

4.1. OBLIAA OUSNYECKAA U CIIOPTUBHASA TIIOAI'OTOBKA CTYJAEHTOB B
OBPA3OBATEJIbBHOM ITPOLIECCE. Metoanueckue NpUHIMIIEI (pu3nyeckoro BocnuTaHus. OCHOBBI U
sTanbl 00y4deHus ABMKEeHUsIM. Pa3Butue (usmueckux kauecTB. POpMHUpPOBAaHHE MCHXMYECKHX KAauecTB B
nporecce gusndeckoro BocnuTanus. CrioptuBHas moAroToBka. CTpyKTypa MOArOTOBIEHHOCTH CIIOPTCMEHA.
MaccoBplil COPT M CHOPT BBICIIMX JOCTHMXKEHHM, MX 1enu W 3anadyd. CHOpTHBHBIE COPEBHOBAHMS Kak
CPEACTBO U METOJ 00IIeH U ciennaNIbHON (PU3UYECKON TOATOTOBKHU CTYIEHTOB.

4.2. ®UBNYECKAS KYJIbTYPA U CIOPT B IPO®ECCUOHAJIBHON JESATEJIBHOCTU
BAKAJIABPA. JlndHas u coranbHO-I)KOHOMUYECKasi HEOOXO0IMMOCTh IICHXO(PU3NYECKOM TTOTOTOBKH
yenoBeka K Tpyay. Mecro [IIIDII B cucteme moAarotoBku Oymyiiero crenuanvcta. [IpousBojcTBeHHAs
¢usuueckas KynpTypa u cnopt. IIpousBoacTBennas rumHactuka. OcobeHHocTH BbIOOpa (hOpM, METOJIOB U
cpenctB (pu3nueckor KynbTyphl U CIOpTa B pabouee M CBOOOJHOE Bpems creruanucToB. [Ipodumaktruka
npodeccuoHaNbHBIX 3200JIeBaHUl cpeicTBaMH PU3HUECKOM KYJIBTYPHI U criopTa. JlomoTHUTeIhHBIC CPEICTBA
MOBBIIICHHS 00IIeH U MpodecCHOHATBHON PaboTOCIIOCOOHOCTH. BinsiHue HHIMBHIYATbHBIX OCOOECHHOCTEH
U CAMOCTOSITEIbHBIX 3aHATHH (prU3nuecKor KyabTypOl U CIOPTOM Ha OPTaHU3M.

4 O0beM yueOHO# JUCUMIIJIMHBI

Cemectp
Bcero
Bunast yueOHoI paboThI I cemectp 4 cemectp
3E Axap. 3F Axan. 3E Axan.
q. 9. 9.
OO6miast TpyA0€MKOCTh AUCITUTUTHHBI 110 2 72 1 36 1 36
y4eOHOMY IIaHy
KonTakTHasi paboTa — ayIMTOPHbIE 3AaHATHS: 2 72 1 36 1 36
Jlexiuu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktrueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoJIs: 3ader 3auer
Beero Cemectp
Bunast yueOHoI paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E A(t:ITp.
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OO61mast TpyA0€MKOCTh JUCIUILTUHBI TIO 2 54 1 27 1 27

y4eOHOMY TUIaHY

KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2 54 1 27 1 27

Jlexmm (Jlek) 0,2 6 0,1 3 0,1 3

[Tpaktuueckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
Bua uToroBoro KOHTpoJIA: 3auer 3auer

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«JIEeKTHBHbIE TUCHHUILUINHBI 10 (PU3HYECKOIl KYJIbTYpe U CIIOPTY»

1 Hear aumcummianHbl — ¢GopMupoBaHue (U3UUECKON KyJIbTYphl JHUYHOCTH U CHOCOOHOCTH
HaMpaBJICHHOTO HMCIIOJIb30BaHUS Pa3sHOOOPa3HBIX CPEACTB (PM3UYECKON KyJIbTYphl M CHOPTa, TypU3Ma JUIS
COXpAaHEHMSI M YKPEIJICHUS 3J0POBbs, MCUXO(PU3NYECKOW MOATOTOBKM M CAMOMNOJTOTOBKHU K Oynylien
npodecCHOHATIBLHOMN 1A TeNbHOCTH, MOJYYeHUH HaBbIKa B OJJHOM M3 BHIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yJbTarte U3y4YeHHUs JUCUUIIJIMHBI 00yUAKOIIMIACS T0JI5KEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIUKATOPAMH UX JTOCTHUKECHUS:

VK-7.1,7.2, 7.3, 7.4

3nams:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3UUECKON KYJIbTYphI U 3JI0pPOBOTO 00pa3a KU3HH;

- BJIMSHHME O3JIOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHUTAHUS HA YKpEIUICHHE 30pPOBbA,
popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLICHKH (PU3MYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;

- TMpaBWwia U CHOcoObl IUIAHUPOBAHUS HMHIWMBUIYaJbHBIX 3aHATHH pa3aMYHOM  LieJeBoi
HaIPaBJIEHHOCTH;

- cnoptuBHble Tpaguuu MXTU-PXTY um. JI.1. Menaeneena.

Ymemo:

- OJIICPKUBATh JOJKHBIN ypOBEHb (DU3NUECKON MOATOTOBICHHOCTH Ui OOeCTieueHus MOJTHOLEHHON

COLMAIbHON U MPO(ECCHOHATBHOM NesTEILHOCTH;

- UCHOJB30BaTh OCHOBBI (PM3MUECKON KYJIBTYpPHI JUIsl OCO3HAHHOTO BhIOOpa 3710pOBbecOEperaroninx

TEXHOJIOTUH C Yy4YeTOM BHEIIHMX W BHYTPEHHUX YCIOBHH peaju3alu MpodhecCHOHATbHON

JeATEIbHOCTH;

- CAaMOCTOSATEIBHO 3aHUMAThCS (PU3HMUECKON KYJIBTYpOH U CIIOPTOM;

- OCYILIECTBIISITH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma U coOJI0JaTh MpaBujia TUTUEHBI U

TEXHHMKH 0€30IaCHOCTH,

- BBIMOJHATh WHIMBUAYAIbHO MOAOOPAHHBIE KOMIUIEKCHI MO (PU3NYECKOW KYIbType U Pa3IndHbIM

BUJIaM CIIOPTA;

- OCYUIECTBJIATH TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUN (undeckon

KYJIBTYpPOH U CIIOPTOM;

- BBITIOJIHATD MTPUEMBI 3aIUTH 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Bnaoemu:

- CpeICTBAMU U METOJIaMU YKPEIUICHHSI 30POBbsI, (PU3HMUECKOr0 CaMOCOBEPILICHCTBOBAHMS;

- TOJDKHBIM YPOBHEM (DPU3MUYECKON TOATOTOBICHHOCTH, I 00eCTieYeHHs MTOJTHOLEHHON COIMaTbHON 1

npodeccuoHaNbHOM e TEIbHOCTH;

- TEXHUYECKMMH U TAKTUYECKUMH HaBbIKAMH B OJJHOM U3 BUJIOB CIIOPTA;

- UCMOJb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOM NEATEIbHOCTU U MOBCEAHEBHON

KU3HU

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Paszoen 1. OcHOBBI IOCTPOCHHUSI 030POBUTEIHLHON TPEHUPOBKU. TeopeTHuecKO-METOAMYECKUE OCHOBBI
buzndeckoil KyapTypbl U criopta. ComepKaTelbHbIe OCHOBBI 0370POBUTEIHHON (PU3NUYECKON KYIbTYPHI U
criopta. OCHOBHBIC HAlpaBJICHUS: O30POBHTEIBHO-PEKPEATUBHOE, 03/I0POBUTEIBHO-PEAOMINTAIIMOHHOE,
CHOPTUBHO-peabUIUTALIMOHHOE, TUTHeHnYeckoe. [loBbieHrne pyHKIIMOHAIBHOIO COCTOSIHUSL OpraHu3Ma U
¢u3uueckoil moarorosiaeHHOCTH. CrocoObl periiaMeHTauu Harpy3ku: OU3KyIbTYypHO-0310POBUTEIbHbIC
METOJIUKHU U cucTeMbl. OCHOBHBIE (ha3bl 03/I0pPOBUTEIBHON TpeHUPOBKH. OlLIEHKa COCTOSHHUS 310POBbS U
($U3MUECKOil MOATOTOBICHHOCTH 3aHUMAIOUIMXCS (PU3UYECKON KylIbTypoil u cropToM. DyHKIIMOHAIBHBIE

npoOs1 (UCC, AJl, )KEJI u 1.1.).
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Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Mertonuka opraHuzanuu W mpoBeacHus BunoB ucnbiTanuid ['TO. Cuctema B3aumoneicTBus B cdepe
duznyeckoil KynbTypbl W cropra. BocnuTtanwe ¢u3MYecKuX KadecTB, oOydarommxcs (OTAeTbHBIC
KauyeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Paszoen 3. Metoauka OpraHM3allid U TPOBEIEHUS CIIOPTUBHBIX COPEBHOBAaHMN M (U3KYIBTYpHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKAa CHOPTHUBHBIX COPEBHOBAaHHM M (PHU3KYIBTYPHO-MAaCCOBBIX
Mepornpusitaii. CHOPTUBHBIE COPEBHOBAHWS, TPOBOJMMBIC TIO OOMICTIPUHSATHIM MpaBuiaM. EIWHBIMA
KaJeHAApHBIA TMJIaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX MepomnpusaTuii). OpraHuzanus CIOPTUBHBIX
Meponpustaii. Onmumnuiickas xaptus. DenepaibHble (CrelUadbHbIC, HAIMOHAIBHBIC) 3aKOHBI CIIOPTE.
Knaccudukanus cnopTuBHBIX copeBHOBaHM. HpaBcTBeHHBIe OTHOIIEHUs B cnopte. Fair Play («HectHas
UTpa») — KaKk OCHOBA ATUYHOTO TTOBeAicHUs B criopTe. Koaeke cnoptuBHoOM 3THKH. [Ipodunakrrka HapymieHui
cnoptuBHoii 3THKH. BAJIA. Konekc BAJIA. MexayHapoiHasi KOHBEHIIUS O 60pb0e ¢ JOIMHIOM B CIIOpPTE.

4 Oovem yuedHou oucyunaunsl

B Cemectp
Bun yuebnoit paboThl aKaJieM. 1 2 3 4
qacax
OO01mast TpyA0€MKOCTh JUCIUILITUHBI TIO 328 56 92 90 90
y4eOHOMY TUIaHY
KonTakTHas padora — ayinTOpHbBIE 192 32 64 64 32
3aHATHSA
[paktuueckue 3ansatus (I13) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
KoHTakTHas camocTosTenbHas pabota 0,8 0,2 0,2 0,2 0,2
CaMOCTOSITETbHOE U3YUYEHHUE PA3/ICIIOB 135,2 23,8 27,8 25,8 57,8
JCITUTIAHBI
By MTOroBOro KOHTpOJIS: 3a4yeT 3a4yeT 3ayeT 3a4yeT 3a4yeT
3a4eT / IK3aMeH
B actp Cemectp

Bun yuebnoit paboThl qacax I 11 III v
OO6mast TpyA0eMKOCTh AUCHIUTUIHHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHas padora — ayiuTOpHbBIE 144 24 48 48 24
3aHATHSA
[Tpaxtrueckue 3ansatus (113) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocrosiTenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamocTosITETbHOE U3YUCHUE Pa3JIeNIOB 101,4 17,85 20,85 19,35 43,35
JUCIUTUTAHBI
Buja nToroBoro KOHTpoOJIs: 3auer 3auer 3auer 3auer 3auer
3a4eT / IK3aMeH

AHHOTanus padoyeil NporpaMMsbl MOAYJIAA
«BBenenne B MHPpOPMAIIMOHHbIE TEXHOJIOT MM

1. Heap aMCUMIUVIMHBI — O3HAKOMJIEHHE CTYICHTOB C TEOPETUYECKUMH, NPAKTUYECKUMHU U
METOJIOJIOTUYECKUMHU OCHOBAMH COBPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEM. B paMKax n3ydeHus! JUCIUILTAHBI
y CTYIEHTOB (OPMHUPYIOTCS TEOPETUUECKHE 3HAHWA M MPAKTUYECKHE HaBBIKU IO HWHCTPYMEHTAIbHBIM
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cpeAcTBaM IporpaMMmHoOro ooOecmeyeHus. CTyIeHTHl H3YyYalOT HA MPAKTUKE BHJIBI HH()OPMAIIMOHHBIX
TEXHOJIOTHH.

3agaun  JUCUMIUVIMHBI — TIPUOOpPETEHHWE CTyJEHTAMH TMPOYHBIX TEOPETHUYECKUX 3HAHUU W
MPaKTUYECKUX HABBIKOB B 007aCTH MH(GOPMAITMOHHBIX TEXHOJIOTHH.

2. B pe3yabTaTe N3y4eHUs IUCHUTINHBI 00Yy4YalOUIUIICH OJIKEH

Obaaoamse CleNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1; OIIK-4.2;
OIIK-4.3

B pe3ynbraTe 0cBOECHUS AUCUUILIMHBI CTYACHT JOJIKEH:
3namey:

— TIPOIIECCHhI, METONBI IOWCKa, cOOpa, XpaHEHWs, OOpaOOTKH, MPEICTABICHHUS, PACTIPOCTPAHCHUS
uHpOpMallUM U CHOCOOBI OCYIIECTBICHUS TaKHUX IPOLIECCOB M METOJNOB (MH(OpMAIMOHHBIC
TEXHOJIOTHH )

— COBpPEMEHHBIC MHCTPYMEHTAIBHBIE CPEIbl, TPOrPaAMMHO-TEXHUYECKHE TIATPOPMBI U MPOTPAMMHBIE
CpeICTBa, B TOM YHCIIE OTEYECTBEHHOIO MPOM3BOJICTBA, HCIOJb3YyeMble MJIsi PpEUIeHHs 3a/1ay
npodecCHOHATBLHOM 1A TETbHOCTH, U IIPUHIIUITBI UX PaOOTHI.

Ymems:

- BBIOMpPaTh W  HCIOJNB30BaTh  COBPEMEHHbIE  MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE U
MHTEJJIEKTYaJIbHbIE TEXHOJIOTUH, HHCTPYMEHTAIbHBIE CPEJIbl, TPOrpaMMHO-TEXHUUECKHE TUIaT(HOPMBbI
U TPOrpaMMHBIE CpPEICTBAa, B TOM YHCIIE OTEUECTBEHHOTO MPOM3BOJCTBA, AJS PELICHHS 3a7ay
npodeccuoHaNbHOM e TEIbHOCTH

- aHANM3HWPOBATh MPOQECCHOHANBbHBIE 3aJaud, BBHIOMPATh MW HCIONB30BaTh mnoaxomsume WT-
TEXHOJIOTHH.

Braoemy:

— HaBbIKaMU PabOTHI ¢ JekamuMu B ocHoBe UT-permenuit JanHHpIMU

— HaBBIKAMH MPUMEHEHUSI COBPEMEHHBIX WH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX U WHTEIIEKTYaTbHBIX
TEXHOJIOTHIl, HHCTPYMEHTAIbHBIX CPEJCTB, B TOM UHCJIE OTEYECTBEHHOI' O TPOU3BOJICTBA, AJIs PEIICHUS
3a1a4 IpoQecCHOHATBHOMN IeATETbHOCTH.

3. Kparkoe conep:xaHue THCHUILINHBI

1 cemecTp — OCHOBBI HH(POPMALMOHHBIX TEXHOJIOT il
Pa3znen 1. BBenenue B uHGOpMANMOHHbIE TEXHOJIOTUH.

1.1. CrpykTypa oOmepalMOHHBIX CHUCTEM, MAaKeThl MpHUKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanms mporpaMMmubIx cpenctB. CUCTEMHOE U MPUKIIaHOE TporpaMMmHoe obecrieuenue [1K. O630p
onepaunonHbix cucreM (OC). [Ipunuune! co3ganus u cocraB OC: sapo, unrepdeiic, npaiiBepsl. Kparkas
xapaktepuctuka WINDOWS, monynbnbiii npuniun noctpoerus. Cpena WINDOWS: okHa, UX 3J€MEHTHI,
paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TexcroBeiii penakrop WORD, penakTopbl MaTeMaTHYeCKUX M XHMHUYECKHX (HOpPMYIL.
Bo3MoskHOCTH CO3/1aHMs 3TIEKTPOHHBIX Mpe3enTaruii (Power point). Co3nanne JOKYMEHTOB pa3IHUHBIX (OpM
(crangapTHbIX W HecTaHAapTHBIX). Co3laHue U PEeIaKTHPOBAHHUE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMU (OPMYITaMu.

1.3. Tabauunsni nmpoueccop EXCEL: 0630p, Tumbl u agpecarus siueek, popMar siueek, BCTPOCHHBIC
¢ynkuunu, popmarupopanue Tadiaun. EXCEL: Bo3aM0oXHOCTH TaOMIUYHOTO PEAaKTOPa U MCIIOJIB30BAaHUE €T0
JUIsl pelieHns nHGOPMalMOHHBIX U HHXEHEePHBIX 3a7a4. [locTpoenue rpadukoB U AUarpaMm.

1.4. EXCEL. Omepauuu ¢ maccuBamu. Pa3paboTka M peanu3ainusi MPOCTEHIINX alrOpUTMOB C
UCIIOJIb30BaHUEM BO3MOXKHOCTEHM pelakTopa (HaXOXJACHHE MaKCHUMajibHOro (MUHUMAIBHOIO) 3JEMEHTa
BEKTOPa U MAaTpHIbl, HAXOXJACHUE CYMMBbI JIEMEHTOB BEKTOpa M MAaTpHUIlbl, BBIYMCIEHHUE MAaTPUYHBIX
BBIpOKEHMI). PereHne BBIUMCIUTENBHBIX 3a7ad C Hcnojiab3oBaHueMm Tabmwi. Pemenune CIIAY ¢
UCTIOJIb30BaHUEM 0OPATHOM MaTpPUIIBL.
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1.5. EXCEL Iloctpoenue rpadgukoB u nuarpamMMm. Pacuer (yHKIIMOHAIBHBIX 3aBHCHUMOCTEH H
MOCTpoeHne rpaduyecKux HM300pakeHHi ¢ ucrmosib3oBanueM crannapTHeix (Qynkiuit EXCEL u mactepa
¢ynkuunii. [ToctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne TMHUHN TpeHa.

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

2.1. Anroputmbl, Tunbl anroputmoB. [loHsTtwe amroputmMa u ero cpoictBa. CrocoObl 3ammcu
aIropuTMOB. MOZIYIBHBIA NPUHLMII IIOCTPOCHHS AIrOPUTMOB M IporpaMM. Ilaker KoMmbrOTEpHOM
mateMatuku MATLAB. XapakTepuCTUKH S3BIKOB NPOTPAMMHPOBAHHS. ODBOJIONHS W KJIACCHU(PUKAIMI
S3BIKOB ITPOrPaMMUPOBAHUS, UMIIEpAaTUBHBIE, G YHKIIMOHATIbHBIE, IOTHYECKUE, 00bEKTHO-OPUEHTUPOBAHHEIE,
ux KoMOwHanmu. [lOHATHS TpaHCHANMMA, KOMIWJISAIUU, WHTEPIPETAMH, WX pa3nudus. S3bIKH
IPOrPaMMHUPOBAHUS BBICOKOTO ypoBHS. CTPYKTYpHOE IPOrpaMMHUPOBAaHUE, €ro oco0eHHOCTH. O030p MaKeToB
KOMIBIOTepHOU MaTemaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcCHOBHBIE CTPYKTYpbl M TNPHUHLMIBLI CTPYKTYPHOTO MPOrpaMMHUPOBAHUS,
WUTIocTpanys. ba3oBele anropuTMuUueckue KOHCTPYKIUH (ClIEOBaHUE, BETBJICHHE, IOBTOPEHHUE), HX
peanuzanuu. Onepatopsl s3bika nporpammupoBanuss MATLAB. OcHoBabie pemrarenu (solvers) MATLAB
JUIS peau3aliiil BBIYMCIUTEIbHBIX aNropuTMoB. bubnuoreka cranmapTHeix QyHKIuiA size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB (YHKIUU OJHON U ABYX mepeMeHHbIX. Mcnonb3oBanue QyHkiuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpadrkoB(3aroI0BKu, MOAMKUCH IO
OCSIM U IIp.).

2.4. Omnepamuu HaJa MacCMBaMHM: BEKTOpaMHM W MaTpUllaMUd - CJIOKEHHE, YMHOXKEHUE,
TpaHCIOHUpPOBaHKE, oOpaiieHue (inv), BEIYMCIEHUE HOPMBI (norm), panra (rank) u onpeaeauTesst MaTpHIIbI
(det ). AnropuTMbl HaXOXJIEHUS MaKCHMalbHOTO, MHUHHMAJIbHOTO 3JIEMEHTAa B MAacCHBE, aJTOPUTMbI
COPTUPOBKH U WX peanu3anus (Hampumep, Selection Sort).

Pa3nea 3. Unciaennsie MeToasbl. Peanusanus npocreiimmx anroputmos B cpene MATLAB.

3.1. UucneHHble METOIbI, XapaKTEPUCTHKAa M HX OCOOEHHOCTH, TMOHATHE CXOAMUMOCTH METOA.
DJeMeHThl TEOpUU TOTPEIIHOCTEeH, Kiaccu(uKalus TIOTPeIHOCTe, a0COMOTHAsT W OTHOCUTEIbHAs
MNOTPEIIHOCTh, MOHATHE (DYHKUMU HOpPMBI. BBeneHune B CTaTHCTUKY. AJTOPUTMBI Ui CTaTUCTHYECKOU
00paboTku HMH(pOpMAIK (BBHIYMCICHUE TOYCUHBIX W HHTEPBAIBHBIX OICHOK PE3yIbTaTOB H3MEPSIEMOM
BennuuHbl), ux peanusanuu B [IKM MATLAB. Ucnons3oBanne GpyHkiuii min, max, median, var, polyfit,
polyval.

3.2. llpubmmkenne Gynkmuii. MaTepnonsmus MHorowieHamu. KycodHass HHTEprosius (CIuiaiH).
Onenka norpemHoctd. @ynkunu MATLAB st pabotsl ¢ MHOrounenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Brluncienue onpeaeIeHHbIX HHTETPaloB, alTOPUTMBI METOJIOB MPSMOYTOJIbHUKOB, TPAaNeui U
CumricoHa, OlLleHKa MOTPEUIHOCTH MEeTo/0B. Peanmn3zaius aaropuTMOB YHCIEHHBIX METO/JOB BBIYMCIICHUS
oTpenieNieHHBIX UHTerpaiioB B cpere MATLAB, npumenenune cranaapTHbIX GyHKIMH trapz, quad, integral

3.4. UccnenoBanue (yHKIIMU OJHOW TepeMeHHOW. Pemienne HenmuHeiHoro ypaBHeHus f(x)=0.
Otnenenue KOpHEH. ANTOPUTMBI YTOYHEHHMS KOpHS (METOJ TOJIOBMHHOrO neneHusi, HproToHa, mpocToii
uteparuu ). CpaBHUTEIIbHBIC XapakTepucTUku. Peanmzarus anroputmos B cpene MATLAB o 610k- cxemam
U C UCTIOJIB30BaHUEM peraTeneii roots, fzero.

3.5. UccnenoBanne GyHKIUUA OAHOU mepeMeHHou. [Touck skctpemyma pyHkiuu BerauciurenbHbie
QITOPUTMBI HAX0XKICHUS JIOKATBHBIX U TTTO0AIBHBIX SKCTPEMYMOB (METO/T JICJIEHUS OTPe3Ka MOoIoJiaM, METOA
30JI0TOTO CEUEHUs), UX pealH3alliu Mo OJIOK- CXeMaM M C HMCMoJb30BaHHeM pematens fminbnd B cpene
MATLAB.

Pa3nen 4. KomnbrorepHsble cetu. ba3pl faHHBIX.

4.1. KomnbploTepHbIE CETH: TOMOJIOTUU CETEW, UX XapaKTEepPUCTUKHU. Tomojoruu ceTei: 3Be3AHas,
HNIMHHAasA, KOJIbLICBAsi. Cetn 3aKPBITOTO THUIIA: JIOKAJIBHBIC U PACIIPCACICHHBIC CCTH, KOPIIOPATUBHBIC CCTH.
[IporpaMMHO-TexHHYECKOE oOOecledeHne: aJpecanus, ONepallMoHHas CHCTeMa, aJanTephl, IpaiBepsl,
IPOTOKOJIBI (0COOBIE S3BIKM, HA KOTOPHIX OOMEHUBAIOTCS MH(OpMAIME KOMIBIOTEPHI B CETH, HAIPHMED,

TCP, TCP/IP, UDP).

101



4.2. TnoGanbuble cetn paznuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctn cetu HMaTepner, Cucrema TenekoHpepeHumid. OnekTpoHHas mourta. Jloctym Kk
UH(POPMALMOHHBIM pecypcam. 3amurta nHpopmarun. [TonsTue 6€30mMacHOCTH KOMIBIOTEPHON HH(OPMAITIH:
HaJeKHOCTh KOMIIbIOTEPA, COXPAHHOCTh JAHHBIX, 3aII1Ta OT BHECEHUSI N3MEHEHUI HEYITOJITHOMOYEHHBIMU 50
JMIIaMH, COXPaHEHUE TalHBI MEPENUCKH B JIEKTPOHHOM CEeTH AJTOPUTMBI 3AIIUTHI HHPOPMALIUU: METO/IbI
3alIUThl, KOMIIBIOTEPHbIE BHpPYChl M OopbOa ¢ HUMH. MeTonbl peanu3alvy 3alluThl HWH(OpMaLUU:
IIPOrpaMMHBIE, allllapaTHbIE, OPraHU3aL[UOHHBIE.

4.3. Nudopmarmonnbsie cuctembl. CHCTeMBbl ynpaBieHHs OaHKaMu W 0a3aMM JaHHBIX. PenmsimonHas
Mozienb AaHHbIX. CTpyKTypa 3amMcu, MeToAbl AocTyna K uHpopmauud. OOMEH AaHHBIMH C APYTUMU
npuioxeHussMd WINDOWS: TekcTOBBIMH pelakTOpaMH U 3JICKTPOHHBIMH TaOJIHIIaMHU.

4.4. Pensumonnas 6a3a manHbix ACCESS. ['maBHOe OKHO, MEHIO KOMAaH], IaHEIb HWHCTPYMEHTOB.
Co3nanue M OTKpBITHE 0a3bl JaHHBIX. BBOI M pedakTHpOBAaHUE JAHHBIX B pEXHUME TaOIMIBI U pEKUME
KOHCTpyKTOpa. POpMUpPOBaHKE 3aMpPOCOB. 3aPOCHl MPOCTHIE U MHOTOTaOJUYHBIE, 3alPOCHI C YCIOBHUSIMHU.
Co3nanue otueroB u ¢popm. TexHomorus peanuzanun npocteimmx 3anay cpencrsamu CYBJ] ACCESS.

2 cemectp — [IpodunabHoe nporpaMmMHoe odecrneyeHue AJsl pelieHne 3a1a4 npogeccCHOHATbHOM
AeATeTIbHOCTH

Pazgean 5. [IKM Python u 0co0eHHOCTH ero peajiM3aluu AJsl pelieHUsl PacYeTHbIX 3a1a4 B XUMHH U
XMMHYECKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK TporpamMmupoBanus Python: 00630p. OcobGeHHOCTH U
CBOWCTBa 00BEKTHO-OpHEeHTHpPOBaHHOTO TporpammupoBanuss (OOIl). Co3ganwe W HCMONB30BAHHE
nuctpuoytuBa Anaconda. Mudpactpykryper Spyder, Jupiter, cTpykrypa s3bika. OCHOBHBIE CTPYKTYpHI
JAHHBIX (CIHMCOK KOPTEX, OOBEKTH) M ONepalu HaJ HUMU. ANropuTMbl. OCHOBHBIE aJrOPUTMHUYECKHUE
KOHCTPYKITWH (CJIeI0BaHUE, BETBIICHHUE, ITUKJIBI) ¥ X peanu3aius B Python.

5.2. Beenenue B nporpammupoBanue Ha si3bike Python. CTpykTypa mporpamMMsbl, OTCTYIBI, MOAYIIH,
omneparopsl, (GYHKIUU (MMEHOBAaHHBIE M AaHOHHMMHBIC), 0cOOeHHOCTH. CTaHIapTHBIE W HECTAHIAPTHHIC
¢ynkunu Python (o6mero HazHaueHUs, MaTeMaTH4ecKre, 00paboTKa CTPOK, BBOJI/BBIBOJ).

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

5.4 O630p NpeIMETHO-OPUEHTUPOBAHHOM OMOIHOTEeKN MOy el Python fyist HaydHBIX M MHKEHEPHBIX
BeIuucineHnit SciPy (Moxynu scipy ¥ numpy, a Taoke matplotlib), cpaBuenue ¢ MATLAB. OcHoBHas
CTpYKTypa AaHHbIX NumPy Juisi BeKTOPHBIX U MaTpUYHBIX BeIuucieHni ndarray. OcOOEHHOCTH BBIITOJHEHUS
OeicTBUI Haj MaTtpuiamMu (CIIO)KeHHE, BBIYMTAHHME, YMHOXEHHWE, oOpaimieHue) Ha s3bike Python.
Nudopmarnimonnbsie MaTpuuHble PYHKITMK (HOpMa, OTpeenuTeNb, panr). Meronasl ndarray — T, copy, shape,
size, ndim u Ap., MHAEKCHPOBAaHKE, MATPUYHOE MTPOU3BeeHNE U HYHKIIMKU MOy sl numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ ucmonszoBanuem moayns matplotlib. dynkuun Momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcrtaHoBka mapaMeTpoB |
AHHOTHPOBAHUE TPAPHUKOB.

Paznen 6. Meroabl BHIYHMCIUTEIbHONH MaTeMaTHKH. OCHOBHBbIE 3Tanbl peuieHus 3aaa4y Ha IBM.
Pemenne cucreM uHeliHbIX ajiredpanyeckux ypasuenui (CJIAY).

6.1. IIpsiMbie W UTEpAllMOHHBIC YHUCICHHBIE METOJBI. DJIEMEHTHI TeOpHH MorpenrHocTeil. [lonsTue
HOpMBI. OCOOEHHOCTH MaIlTMHHON apu(MeTHKH (KpaTKuii moBTOP). OCOOEHHOCTH BBHITTOJTHEHUS IEHCTBUI Ha
MaTpullaMd (CIOKEHUE, BBIUMTAHUE, YMHOXKCHHE, oOpaiieHue) Ha s3bike Python, unH(OpmamnmoHHbIe
MaTpu4HbIe QYHKIIMU (HOpMa, ONIPECIIUTEINb, PAHT).

6.2. Pemenne cucrem nuHeiHbIX anreOpamueckux ypaBHeHuid (CJIAY). IlocraHoBka 3amadm.
[TorpemHocTH. METOMBI C MCMOJIB30BAaHUEM OOPAaTHOW MATPHUIIBI U METOJ MPOCTHIX HTepanuid. Pemenne
CJIAY B Python ¢ ucnonszoBanuem moxayneid numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p meromoB pemienus CJIAY. BpuucnurenbHass yCTOWYHBOCTh, CXOJUMOCTH METOJIOB.
OO0yCIOBIEHHOCTh CUCTEMBI TUHEHHBIX anreOpanyeckux ypaHeHu# (CJIAY) u uncio 00ycIoBIECHHOCTH.
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Pazgen 7. OOpaGorka pe3yJabTaTOB H3MepeHHMs OJHOH Beau4uHbl. [Ipudiamxenue QyHknun
MHOTI'04JIeHAMM € OJJHOM He3aBUCHUMOM nepeMeHHoil. Pemenne cucrem HeJimHeiHbIX ypaBHennil (CHY)
YHMCJIEHHBIMU METOAAMM.

7.1. O6paboTka SKCIIepUMEHTATBHBIX TaHHBIX. ToYeuHbIe 1 HHTEpBaAIbHBIC OlleHKH. DyHK1uu Python.
Onpenenenne kputepust CTbrofeHTa

7.2. Tlpubnwxenue GyHKIUA. MeTOABl HHTEPIOJSAINNA 3aBUCUMOCTEH C OJHOW HE3aBUCHMOU
nepeMeHHo#. HTepnosiuoHHbIil MHOTOWIeH Jlarpanka, peann3anus B Python.

7.3. Tlpubnuxenne GyHKIUHA. MeETOapl aNnmpoKCUMAIMM 3aBHCHMOCTEH C OJHOW HE3aBUCHUMOMN
nepemeHHoil. Mertonq Hammenbmx kBaapatoB (MHK). HWcmonwszoBanme ¢ynkmuii  Python st
annpoxcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AnTopuTMBI METOJIa TIPOCTOM mTepanuu U Metona Herotona - Padcona mns pemenus CHY.
CKOpOCTh CXOAMMOCTH, OLIEHKH MoTperHocTd. Peannzanus meronos B Python.

7.5. MeTonrka UCTIOJIb30BaHUS peliaTeel B MoayJIe scipy.optimize, GpyHkuu root _scalar, root.

Paznen 8. Pemienue 3a1a4 MHOrOMEpPHOIl ONTUMH3ANUN YUCJTCHHBIMH METOAAMM. AHAJIN3 U peleHue
AuppepeHHATbLHBIX YPABHEHU I YMCICEHHBIMU METOAAMH.

8.1. Kmaccudukanuss 3amad @ METOAOB ONTUMHU3AIMU. MeToj TpaJueHTHOrO crmycka. Merton
nedhopMUpyeMOro MHOTOrpaHHuKa. Peanm3zamus metonoB B Python.

8.2. Berpoennsie metoanl SciPy. Bribop pemarens B Moayine scipy.optimize BerpoeHHBIE METOTBI
SciPy, ¢dyHKIMK minimize scalar, minimize.

8.3. Asroputmbl MeTOAOB pemieHus audQepeHInanbHbIX ypaBHEHUH. MeTtonbl Dinepa u ero
momudukanuu. Peanuzamus meronoB B Python. BeiGop pemrarens B monyne scipy.integrate, (yHKIHH
solve ivp, solve bvp.

4. O0beM TUCUMIITIMHBI M BUIbI Y4e0HOH padoThl

Cemectp
Bcero
Bun yue6Hoit paGoThI 1 cemectp 2 cemectp
3F Axap. 3E Axan,. 3F Axkap.
4. q. q.
OO0masi TpyA0eMKOCTh JHCHHUILIMHEBI | 6 216 4 144 2 72

KonTakTHasi pabora — ayiuTOpHbIE 3,78 136 2.36 35 1,42 51

3aHATHS:

B TOM 4YHCJIE B OpPME MPAKTHYECKON 1 36 0.5 18 0.5 18
IOJITOTOBKH

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

[Tpaktuueckue 3ausatus (113) 1,42 51 0,94 34 0,47 17
B TOM YHCJIC B JOPME MPAKTHYCCKON 0.5 13 0.25 9 0.25 9

TIOJITOTOBKH

JlaGopatopusbie padotsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4YHCJIE B (OpPME MPAKTHYECKON 0.5 13 0.25 9 0.25 9

IOJITOTOBKH

CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
ITepepaboTka yueOHOr0 MaTepuaa 0,06 2 0,06 2 - -

IToaroroBka Kk IpaKTUYECKUM

0,17 6 0,06 2 0,11 4
3aHATHAM

[MoxroroBka k 1a00paTOPHBIM 031 1 0.06 ) 0.25 9

pabotam

IToaroroBka K 3K3aMeHy 0,36 13 0,36 13 - -
ITogroroBka kK IpOMEKYTOUHOMY 0,17 6 0,06 2 0.11 4
KOHTPOJIIO

Hpyrue BUIbl CAaMOCTOSTEIBHOM 0.17 6 0.06 ) 0.11 4
paboThl
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Buabl KoHTpOJIsA

3aver - - + +
IK3aMeH + + - -
KoHTakTHas camocTosTenpHas pabora 0,4 0,4 -
CaMoCTOATENBHO N3YUEHHE Pa3EIIOB 1 35.6 1 35.6 - i
JTACITUTITAHBI
Bua uToroBoro KOHTpoJIf: IK3aMeH 3auer
Beero Cemectp
B yueGHoi paGoTs! 1 cemectp 2 cemecTp
3F AKkag. 3E Actp. 3F Actp.
9. 9. 9.
O0mast Tpy10eMKOCTh JUCHHUIIIIHHBI 6 162 4 108 2 54
KonTakTHas padora — ayinTOpHbBIE 3,78 102 236 | 6375 | 142 | 3825
3aHATHS:
B TOM 4YHCJIe B (hOpME MPAKTUUECKON 1 27 0.5 13,5 0.5 13,5
IMOJITOTOBKHU
Jlexmmm (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ansatus (I113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4YHCJIe B (hOpME MPAKTUUECKON 0.5 13.5 0.25 6,75 0.25 6,75
IMOJITOTOBKHU
JlabopaTtopusie padots (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
B TOM 4HcClie B (hOpMe IPAKTUIECKOH 0.5 13,5 0.25 6,75 0.25 6,75
ITOJATOTOBKH
CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
[lepepaboTka yuebHOTO MaTepuaa 0,06 | 15 0,06 15 - -
[ToaroToBKa K MPaKTUYECKUM 0.17 4.5 0.06 1.5 0.11 3
3aHATUAM
[Moxroroska k 1a00paTOPHBIM 031 | 825 0.06 1.5 025 | 675
pabotam
IToaroroBka K 3K3amMeHy 0,36 | 9,75 0,36 9,75 - -
[ToaroToBKa K MPOMEKYTOUYHOMY 0.17 4.5 0.06 1.5 0.11 3
KOHTPOJIIO
Jpyrue BUIbI CaMOCTOSTEIBHOM 0.17 45 0.06 1.5 0.11 3
paboThI
Buabl KoHTpOJISI
3auer - - + +
IK3aMeH + + - -
KoHTakTHas camocTosTenbHas pabora 0,3 0,3 -
CaMoCTOATENbHO N3YUEHHE PA3EIIOB 1 26.7 1 267 - i
JACITUTIITAHBI
Bua uTOroBoro KOHTpoJIf: JK3aMeH 3auer
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5.2 IucuuniauHbl 4acTH, GopMHUpPyeMoil y4acTHUKAMHU 00pa30BaTe/IbHBIX OTHOLICHUI (00s13aTe/IbHbIE
BapHaTHBHBbIE IMCIUIIMHBI)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHUYeCKOi XUMHI»

1 Leap AMCHUIVIMHBI — TPUOOPETEHHE CTYJICHTaMH OCHOBHBIX 3HAaHMA W HaBBIKOB IS
OCYLIECTBIICHUS CUHTE3a OPraHUYECKUX BELIECTB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaaoams CNeAYIONUMI KOMITIETCHIIMAMU U HANKaTopamu ux noctmwkenus: YVK-1.1; VK-1.4; YK-
1.5.

3namo:

—TEeXHHUKY 0€30IIaCHOCTH B JIaOOPAaTOPUHU OPraHMYECKON XUMUU;

—IPUHLHUIIEI 6€3011acHOr0 00pallleHus: C OPraHnYECKUMHU COETUHEHHUSIMMU;

—METOIbl U BUBI XpoMaTorpaduu AJis OnpeesieHUsl COCTaBa PEaKIMOHHOM cMecH;

—TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJIEJICHHUS, OUUCTKU U HICHTU(UKALIUYA OPTraHUYECKUX BEIIECTB;

—3KCHEPUMEHTAIbHbIE METO/bl MPOBEACHUS OPraHHMYECKUX pPEaKlUi, MPOTEKAIOMMX MO Pa3IUYHBIM
MEXaHHU3MaM;

—OCHOBHBIE 00IIIE METOAMKHU B3aUMHOM TpaHCPOpPMAITIH KIIACCOB OPTAaHUYECKUX COSTMHECHUN.

Ymems:

—IPUMEHATh TEOPETUYECKUE 3HAHUSA U DKCIEPHUMEHTAIbHBIE METOJbl HCCIEAOBAaHUSA OPraHUYecKOu
XUMUH TIPU pelIeHNH NMpodeccroHabHbIX 3a/1aY;

—chopmyaupoBaTh TpoOJIeMy W OOOCHOBATh BHIOOpP MPUOOPOB W IKCIIEPUMEHTAIBHBIX METOJIOB
WCCJICIOBAHMSI, IOCTABUTH LIETU U 33/1a9l K HAMETUTH ITYTH UX JOCTHUKCHHUS,

—CHHTE3UPOBATH COSIMHEHHUS 110 TPEI0KECHHON METOIUKE;

—TPOBECTH BBIJCIIEHNE W OYHCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX 3HAHUU TIO
OPTraHUYEeCKOU XUMUHU;

—BBIOMPATh pallMOHATIbHBINA CIIOCOO BBIACTECHUS M OYMCTKH OPraHUYECKOr0 COeIMHEHUS;

—MPEJCTABIATh JaHHbIE JTa00PATOPHOTO MCCIEI0BAHUS B BUJIE TPAMOTHO O()OPMIICHHBIX METOMK;

—MPOBOJIUTH AHANU3 U KPUTUYECKH OLICHUBATh MOJyYEHHBIE SKCIIEPUMEHTAIbHbIE JaHHbIE, 0000111aTh
U J1e71aTh 000CHOBaHHBIE BHIBOIBI HA 0a3€ MPOBEAEHHBIX OMBITOB;

—BBIOpAaTh Ccroco0 UASHTU(DHUKAIIMYA OPTAHUYECKOTO COSTMHEHUSI.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB OPraHMYECKON XUMHUHM [UIsl PEIleHUs
KOHKPETHBIX MCCIIeI0BATEIbCKUX 3a/1aY;

—3KCIEPUMEHTAIbHBIMU METOJaMH NPOBEICHUS OPTaHUUYECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(DUKAIIMN OPraHUYECKUX COeTMHEHUN

—nprueMaMu 00pabOTKH U BbIJENIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMA OCHOBHBIX 3aKOHOB OpPraHWYECKOW XHMHH [JJIs COJIEPKATENbHONW WHTEPIpETAIH
MOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasoen 1. «Ilpasuna u memoowi pabomwl 8 1a60paAMOPUU OP2AHUYECKOU XUMUUY

1.1 [TpaBuna 6e30omacHO pabOTHI B Ta0OpATOPUM OPTAaHUUECKOW XUMUHU

be3zonacHble mpreMsl U paBuiia paboThI B IaOOPATOPUN OPTaHMUECKOW XMMUU.

1.2 Metoasl paboThl B 1a00paTOPUU OPraHUUECKOU XUMHUHU

OOme meronsl paboTsl B JabopaTopuu opraHudecko xumumn. HarpeBanme. OxumaxiaeHue.
IlepememmBanue.

1.3 JlaGopaTopHas nocyja, 000pynoBaHue U PUOOPHI

[Tocyna, nanGosiee yacTo nmpumMensiemasi B jaboparopuu. [Ipubops! 11t onpeaeeHust TeMIepaTypbl
raBnenus. Becsl. Tepmomerp. PotopHslil ncnaputens. Pedpakromerp.

Pa3zoen 2. «Memoovl udenmughuxayuu, o4ucmru u bl0eeHUsI OPSAHUYECKUX COCOUHEHULL)
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1.1 Xpomarorpadus

Nnentudukanus opraHuYecKUX BEIIECTB MOCPEICTBOM pa3audHbIXx BUI0B xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wuoHooOMeHHas Xxpomartorpadus, BDIXX). IIlpumenenue TCX nmns
UICHTU(UKAIIMN OPTraHUYECKUX COeAMHEHUN. AJICOPOCHTHI M AJIIOCHTHI, ucroibiyembie B TCX. Bribop
amoeHTa. O6Hapyxenue BemiectB. OOHapyxenue BeniectB. Koadduuument ynepxuanus. Koadpduuument
pacnpenenenus. Pabora ¢ kKanisipamu.

1.2 Meroas! ouncTKU XKUAKUX BeulecTs. [leperonka

DKCTpakuus, Ui U3BJICYEHUs (BBIICJICHUS) OPraHMYECKOro BEIEeCTBA M3 BOJABI. DKCTPAKLHUS C
MIOMOUIBIO JACTUTEILHON BOPOHKH. BhICymmBanue 3kcTpakToB ocymuteneM. [leperonka. Buabl neperonku
(ppakmonHa, BakyyMHasi, IEperoHKa ¢ mapom, npu arMochepHoOM AaBleHUH). BricymBanue KUAKOCTEH.
Ocymurenu. OmnpeneneHue TeMmmepaTtypbl KuneHuss U koddduuuenta npenomieHus. DpakiuoHHAS
neperonka. Pa6ora ¢ ¢punbprpoBanbHOil Oymaroit. OTroHKa pacTBOPHUTEIISL.

1.3 MerToibl OUMCTKH TBEPABIX BeliecTB. [lepekpucranmuzanus

Metoabl OYMCTKH TBEpAbIX BemlecTB. Bosronka (cyOmmmarusi). TemmepaTypa BO3TOHKH H
TeMIeparypa IUIaBJIEHUs, BO3rOHsoIerocs BemectBa. IlpubGop ans Bosronku. Ilepeocaxnenue.
[epexpucramnuzanus. Otanel nepekpuctaumzanuu. [loxbop pactBopurens. HacelmeHHBIH pacTBOp.
['opsiuee guibTpoBanue, BakyymHas ¢uiabTpauus. OnpeneneHue TeMiieparypsl MmiaBieHus. Temmneparypa
IUIaBJICHUS CMEIIaHHOM MPOOHI.

Pazoen 3. «Cunmes opeanuueckux coeounerui»

3.1 Cunressl

[enu u 3aa4n SKCIIEPUMEHTa B OPraHUYECKOM CHHTe3€e. TeopeTndeckue OCHOBHI Mpolecca. Beibop
ycnoBuii peaknmu. Pacuer cuuTe3a. OOmme mnpaBuia MOATOTOBKM M IPOBEACHUS CHHTE3a. TexXHHUKa
o6e3onacHoctu. [Ipubop mns mpomeneHusi cunre3a. IIpoBenenue ombiTa. KOHTpOL 32 XOAOM peakilvu.
Beigenenue, ounctka M aHanu3 npoaykra. CHHTE3bl BELIECTB PA3IMUHBIX KJIACCOB OPTraHUYECKUX
coequHeHuni. [IpoBeneHne 3KCrepUMEHTAIbHBIX METOJIOB UCCIICIOBAHUS PEAKIUA.

[IpoBenenue peakuii, IPOTEKAOLIUX 110 MEXaHU3MaM:

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

- HYKJICO(WIHHOTO MPUCOCTUHEHUS — CHUHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHUI0OB
KapOOHOBBIX KUCIIOT, a30TCOIEPXKALIUX aJbJACTUAOB U KETOHOB;

- ANEKTPO(UIBHOTO 3aMEIICHUs B apOMAaTHYECKOM Psly — pEakIMH HUTPOBAHUSA, OPOMHUPOBAHMS,
Cynb(pUPOBaHUS;

- peakuuii AMa30TUPOBAHUS U A30COUETAHMS;

- peakIuii OKuCIeHUs (CMHTE3 aleToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUS.

4 O0bem yueOHOI TUCUUIJIMHBI.

O0beM JUCHUILTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
q, q,
O01mast Tpy10eMKOCTh JUCHMIIIIHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,89 32 24
Jleknun - - -
[Tpaktuueckue 3ansatus (I113) - - -
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocTosiTesibHasi padboTa 4,11 148 111
KonTakTHas camocrositennbHas paboTa 41 0,2 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 147,8 | 110,85
Bua uTOroBoro KOHTpoOJIf: 3auér

AHHOTaNuA padoyell MPOrpaMMbl JUCHHIJIMHBI
«BBIYHCINTENBHAS MATEMATHKA»
1 Hesb AMCHMILVIMHBI — JaTh CTYI€HTaM TEOPETUUECKNE 3HAHUS U HAYUUTh IPAKTUYECKUM YMEHUSAM
Y HaBBIKAM HCTIOJIb30BaHUSI COBPEMEHHBIX MaTEMAaTHUYECKUX METOJOB PAacUeTOB, pACUETHBIX MUCCIICIOBAHHM,

106



aHaJin3a, ONTHUMU3AlUU HWHIKCHCPHBLIX IIPOLCCCOB C MPHUMCHCHUCM IIAKCTAa MATCMATHYCCKUX IMPOrpaMm
MATLAB ns petieHust IIMpoKOro Kpyra 3ajad BEIYUCIUTEIbHON MaTEMaTHUKH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILUIHHBI 00yYAIOIIUIICA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

I1K-3.1; T1K-3.2; T1K-3.3

3nameo:

- BBIYHCIIMTEIIbHBIE W AJTOPUTMHUYECKUE AaCIEKThI, HEOOXOIWMBIE IS MPUMEHEHHUS COBPEMEHHBIX
CHCTEM KOMITBIOTEPHON MaTeMaThku, B yacTHOCTH MATLAB;
- METOJIbI U AJITOPUTMBI 1JIs1 PEIICHHS] MHKEHEPHO-TEXHUUYECKUX pACUETHBIX 33]1a4;

Ymemo:

- (opmanuzoBaTh 3aa4M BEIYUCIUTEILHON MaTEeMaTHKH,

- IPUMEHSATD TOJIYYCHHBIC 3HAHUSI TIPU PEIICHUH MPAKTHUYCCKUX HHKECHEPHO-TEXHUIECKUX PACUCTHBIX
3a/1a4  BBIYMCIMTENIbHOM MAaTEMaTUKH, C MCIOJb30BAHUEM COBPEMEHHBIX CHUCTEM KOMIIBIOTEPHOM
MaTematuku, B yactHoctu MATLAB.

Bnaoems:

- METOJaMH TIPUMEHEHHUS COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW MAaTEeMaTUKH, B YaCTHOCTH
MATLAB;

- CHOCOOHOCTBHIO TIOCTAHOBKM M  PCIICHUS WHKCHEPHO-TEXHUYECKMX PACUYCTHBIX  3a]a4
BBIYHMCIIUTENIbHON MAaTEMaTUKU U HABbIKAMU WHTEPIPETALIMHU U MPUMEHEHHS TIOJy4aeMbIX pPe3yJIbTaTOB.

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI
BBenenue. Llenu u 3amaun xypca. Kpatkuii ucTopudeckuii 04epk pa3BUTHS OTEUECTBEHHON M 3apyOeKHOM
BBIYUCIUTENbHON MaTeMaTHKU. OCHOBHBIE ATAlbl pa3padOTKU U pean3alliy aIrTOPUTMOB Ha KOMIBbIOTEpaXx.
Pa3znea 1. Pemienue cucrem JIMHeHHBIX ajireopanyeckux ypasuenuii (CJIAY).
Tema 1.2. Pemenue cuctem nuHEWHBIX anreOpandeckux ypaBHeHuil (CJIAY) meronom ["aycca u meronom
MIPOCTHIX MTEpalnii; npuMeHeHue pemareneit (solvers) MATLAB st ux peanu3zanuu Ha KOMITbIOTEpAXx .
e OmnpeneneHue COBMECTHOCTH M enuWHCTBeHHOCTH pemieHust CJIAY (Bblumcienue pasra
Matpuibl(rank) u onpenenurens (det) ;
o Anroputmsl pemienust CJIAY — meron ["aycca, MmeToq npocToi utepanuu
o Pemenue CJIAY cpeacrBamu MATLAB - linsolve
Tema 1.2. OOyCIOBICHHOCTh CHCTEMBI IUHEHHBIX anreOpanueckux ypaBHenwit (CJIAY) u uucio
00YCIIOBIICHHOCTH.
o BrIBog pacueTHBIX COOTHOIICHUH uncia ooycnoBiennoctu CJIAY
o  ODynkuuga MATLAB A5l BBIUKCICHHS YUCiIa 00yCIIOBIEHHOCTH - cond;
Pa3nen 2. O0paboTka pe3y1bTaTOB H3MepPeHHs OAHON BeJuuHHbI. [Ipubdanxenue pyHKIHMN ¢ OTHON U
HECKOJIbKUMU He3aBUCHMBbIMU NepeMeHHbIMH.
Tema 2.1. Metoasl MHTEPHONSALUUUA 3aBUCUMOCTEH C OJIHOM HE3aBUCHMOW IMEPEMEHHOW M NPUMEHEHHE
pemareneit (solvers) MATLAB st ux peanuzamnun.Ha KOMIBIOTEpax
o IlocTaHoBKa 3a7a4u UHTEPIIOJIALINN, KOHEUHBIE U Pa3Ae/IEHHbIE PA3HOCTH ;
e [lonuuowmsl Jlarpanxa u MHOrowiensl Hptorona
e OreHka MorpenHoCTH UHTEPIONAUOHHBIX (hopMys
e Hcnonb3oBanue pynkiuit MATLAB,;
Tema 2.2. MeTop! annpoKCUMAIH JTUHEHHBIX U HEMUHEHHBIX (YHKIUN C OJHON HE3aBUCUMOW TIEpEMEHHOM
u mpuMeHenune pemareneit (solvers) MATLAB mist ux peanu3anuy Ha KOMITBIOTEPAX.
e Ucnonb3oBanue Meroga HauMmeHbliux kBaapatoB (MHK) nns  pemenuss 3amaum
anmnpoKCUMAaIUy;
e ITlombop koxdpduumentoB anmnpokcumupyromux ¢yaknuii mo MHK npu mocrpoenun
MOJINHOMHAJIHOM 3aBUCMMOCTH C MCTIOJIb30BaHUEM peraternst MATLAB- polyfit,
o Brruncnenue 3HaueHHs MOJTMHOMA C UCIIOIB30BAHUEM peraTenisi MATLAB - polyval
e Omnpenenenue kod3ddunmenToB anmnpokcumupytonmx ¢yaknuii mo MHK npu mocrpoernun
3aBUCUMOCTEH MPOU3BOJIbHBIX (PYHKIUH C HCHOIb30BaHUEM pemaTenss MATLAB- Isqcurvefit,
Pa3znen 3. BolunciieHue HHTEIPAJIOB € OTHOM He3aBUCHMMO¥ NepeMeHHOM ¥ IPUMEeHeHNe KBaIPaTYPHbIX
(opmys1 1J1s1 YMCTEHHOTO0 MHTErpUPOBAHMS.
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Tema 3.1. MeTo1bl NPSIMOYTOJILHUKOB J1JI1 BBIYUCIICHUS ONPEEICHHBIX HHTErPAJIOB U UX MOTPEITHOCTH

e [IlocranoBka 3amauM, BBIBOJ pPAaCUETHBIX COOTHOWIEHHH. CpaBHEHHE METOJIOB ‘BHepen’,
‘Hazan’, ‘To cpeaHeMy’, TpaduuecKast MIUTIOCTPALIUS;

e Hcnonp3oBanue pynknuiit MATLAB - sum, mean;

Tema 3.2. Meron Tpaneuuii s BHIYACICHUS ONPEeNICHHBIX HHTETPAIOB U IpUMEHEeHHe pernarens (solvers)
MATLAB nns ero peanuzaiuu Ha KOMIIbIOTEpax

e BriBog pacuerHbix cooTHomeHui Mcnonbs3zoBanue pemarenst MATLAB - trapz;
Tewma 3.3. Meton CumricoHa i BEIYUCIICHUS OTPEICIICHHBIX HHTETPAJIOB U MPUMEHEHHE permiares (solvers)
MATLAB a4 ero peanuzaiuy Ha KOMIIbIOTEpax

e Hcnonb3oBaHWE HMHTEPNOISIUOHHOTO MHOIOYJIEHa BTOPOTO TMOPSAKA [JISl BBIYUCICHUS
MHTerpaja. BeIBO/ pacuyeTHBIX COOTHOIICHUH.

e Ucnons3oBanue pemarens MATLAB - quad.

Pasznen 4. PemieHue HeJIMHEHBIX YPAaBHEHUI YN CJIEHHBIMHA METOAAMHU.
Tema 4.1. Meron paeneHus OTpe3Ka MOMoOjaM ISl PELICHUs] HEIMHEHHOro ypaBHEHUSI U MPUMEHEHHE
pemarens (solvers) MATLAB nnst ero peanu3anuu Ha KOMIbIOTEpax

e BriBoa pacueTHbIX cOOTHOLIEHUH ./JOCTOMHCTBA M HEAOCTATKU METOA

e Hcnonb3oBanue pemarens MATLAB- fzero

Tema 4.2. Meton kacaTelIbHBIX W METOJ CEKYIIMX [JISl PEIICHUs] HEJIMHEWMHOrO0 YpaBHEHHUS U MPUMEHEHHUE
pemarens (solvers) MATLAB nnst ero peanu3anuu Ha KOMIbIOTEpax

e BriBoA pacueTHBIX COOTHOLIEHUH ./JOCTOMHCTBA U HEIOCTATKU METO/A,;

e Hcnonp3oBanue pemarens MATLAB - fzero

Tema 4.3. Merton mpocTeIX uTepauuii U MeToj BercreliHa i pelleHHsl HEITMHEHHOIO ypaBHEHMs U
npumenenue pemarens (solvers) MATLAB st ero peanuzaruy Ha KOMITBIOTEpax
e BriBoA pacueTHBIX COOTHOLIEHUH ./JOCTOMHCTBA U HEIOCTATKU METO/A,;
e Hcnonp3oBanue pemarens MATLAB - fzero
Pa3zgea S. Pemienue cucremM HeJIMHEHHBIX YPABHEHHH YMCJICHHBIMU METOJaMH.
Tema 5.1. Meton Herorona-Padcona u npumenenue pemrarens (solvers) MATLAB nnst ero peanmsanuu Ha
KOMITbIOTEpax

e BriBoa pacueTHBIX COOTHOIIEHUN;

o Ucnons3oBanue ¢pynkuuii fsolve
Tema 5.2. Meton mpocThIX uTepaiuii u npuMenenue pemartens (solvers) MATLAB s ero peanmsarnuu Ha
KOMITbIOTEpax.

e BriBoa pacueTHBIX COOTHOIIEHUN;

o Ucnonn3oBanue ¢pynkuuit MATLAB
Pa3znen 6. Pemienue 3a1a4 0THOMEPHOH ONTHMHU3ANUM YMCIEHHBIMUA METOTAMM.
Tema 6.1. MeToasl OHOMEpPHOUW omTHMM3AIMK U npuMeHeHue pemateneil (solvers) MATLAB mis ux
peann3anuy Ha KOMIbIOTEpax.

e AJropuTMBI METOJOB: JIEJICHUSI OTPE3Ka MOIMOJaM, JIeJICHUs] Ha TPU PaBHbIE YACTH, 30JI0TOTO
CEYCHHS U C MpUMEeHEeHHeM uncen Pubonauym, peanusamnus ux B cpeae MATLAB.

o Hcnons3oBanue ¢pynkuuit fminbnd; cpaBHeHUE METOI0B

Pasznen 7. Pemienue 3a1a4 MHOTOMEPHOM ONTUMM3AIUU YUCITCHHBIMM METOAAMU
Tema 7.1 Metoasl MHOTOMEPHON ONTHMH3AIMK W TpuMeHeHue pemateneid (solvers) MATLAB mist ux
peanu3anny Ha KOMIbIOTEpax.

o Pemenue 3amau nuHeliHOro nmporpammuposanus (JIII) u HenuHENHHOro MporpaMMHUpPOBAHMUS
(HJIIT) ¢ orpannuenusiMu 1-ro u 2-ro pona;

e AJTOpUTMBI HYJIEBOTO U MEPBOTO MOpsiiKa. be3rpagueHTHbie U rpaueHTHBIE METObI MOMCKa
sKcTpemyma. Meroasl ciydaiiHoro mnoucka. Mertonbl Henpepa-Muna, Xyka-/[xuBca u
mTpaHbIX QYHKIUNA. ANTOPUTMBI UX peanu3anus

o Hcnonp3oBanue pemrareneid fminsearch, linprog, fmincon;

Tema 7.2. MeToapl anmpOKCUMALUU TPOU3BOIBLHON (DPYHKIIMM C MHOTMMH HE3aBUCUMBIMU TIEPEMEHHBIMH U
npuMeHeHue pemareneit (solvers) MATLAB st ux peanu3aiuy Ha KOMITbIOTEPAX.

e Pemenue 3a7a4 anmpoKCUMAIIUKA METOI0M HauMeHbIuX kBaapaTtoB (MHK) ¢ orpannuenusmu
l-ro u 2-ro pona;

e lcnonp3oBanue pemareneit fminsearch, fmincon.
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Pa3nea 8. Pemienne nugpepeHunaJbHbIX ypaBHEeHUH YMCJICHHBIMHE METOXaMHU.
Tema 8.1 Metonpl pemieHUs: cUCTeM OOBIKHOBEHHBIX TU(M(PEpEeHIMATBHBIX YpaBHCHUN W MPHUMEHCHHE
pemrareneii (solvers) MATLAB nns ux peanu3anuu Ha KOMIBIOTEPAX.
e IlocranoBka 3agaun Komm. Meton Diinepa, meron Pynre-Kyrra; OnieHka norpemnHocTH.
e JKectkue cucrembl nuddepeHIIUANBHBIX YpaBHCHH M TNPUMEHEHHE SBHBIX M HESIBHBIX
YUCJICHHBIX METO/IOB ISl UX pELICHUS
o Pemenne «kpaeBoit 3amaun». MeToa KOHEUHBIX Pa3HOCTEN, METOJ « MPUCTpenKn». OLeHka
MTOTPEIIHOCTH
e Hcnonp3oBanue pemareneid ode 45,0de 23
Tema 8.2 Meronsl pemieHus cucteM JAuQPEpeHIINATBHBIX YpPAaBHEHUH B YACTHBIX IPOU3BOJHBIX H
npumeHeHue pemrareneit (solvers) MATLAB s ux peanu3aiuy Ha KOMITBIOTEPAX.
e [IlocTaHoBKa 3ama4yd pEUICHHS ypaBHEHHUS MMapabOJIMYECKOTO THUIA HA TpHUMEpe 3aJadyd
TETIONPOBOJHOCTH U 33JJaHUE HAYAJIbHBIX U TPAHUYHBIX YCIOBHUH.
e SIBHBIC U HESABHBIN METOJ] CETOK Jisl perieHus. O1eHKa MorpemHoCcT!
e Hcnonp3oBanue Bo3moxkHoctelt MATLAB nnst pemenns nuddepeHimaibHbIX ypaBHEHUH €
YaCTHBIMH IPOU3BOIHBIMU

3akiroueHue. 3aKJIIOUUTENbHAS YaCTh 0 MOJIBEICHUIO UTOTOB Kypca.

4 O0bem yueOHOH THCHUILINHBI

O0beM TUCHUTIJIMHBI
Buna yueOHoii padoThI Axax. | Acip
3E
4. M.
O01mast Tpy10eMKOCTh JUCHHUIIIIHMHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48
Jleknun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) - - -
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocTosiTesibHasi padoTa 1,22 44 33
KonTakTHas camocrosiTennbHas paboTa 122 0,4 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 43,6 32,7
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOH
AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IIpoMbIILIEHHAS IKOTOTUSDY
1 Heap AUCHUIJIMHBI - TpuoOpeTeHHWe OOYyJaIOMMMUCS 3HAHUA W KOMIETEHIWH, IIpo-

q)eCCI/IOHaJIBHBIX YMCHI/Iﬁ Y HaBBIKOB B 00JIaCTH opraHu3al MaJIOOTXOJHBIX ITPOMBINIICHHBIX TPOU3BOJCTB
Ha OCHOBC MCTOO0OB OGGSBpG)KI/IBaHI/IH TBCPABIX, dKUJIKUX U ra3006pa3H1>1x 3arps3HA0IINX BCIICCTB.

2 B pe3yabTare u3y4eHHs JUCUUIJIMHBI 00yYAKO LM CS T0JIKEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

I1IK-4.1, I1K-4.2, T1K-5.3.

3uameo:

- OCHOBBI XUMHYECKUX U CMEKHBIX C HUMHU TEXHOJIOTUM MPOU3BOJICTB C MO3UIUN UX BO3JAEHCTBUSA

Ha OKPY’KaIOILYIO CPENY;

— OCHOBHBIE METOJIbI 00E3BPEKUBAHUS BEIOPOCOB, COPOCOB M TBEPJIBIX OTXOIOB.
Ymemn:
- aHAIM3UPOBATh JAaHHBIE MO HMCTOYHHKAM BBIOPOCOB (COPOCOB) 3arpsi3HSIIONIMX BEIICCTB;
BBIJICTISITH TIPUOPUTETHBIC 3arPSI3HSIONINE BEIIECTBA U HICTOYHUKH MX BEIOPOCOB (COPOCOB);
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- MPOBOJIUTH OIIEHKY JHEPro- M pPecypcocOeperaroniinx MEpPONpUsTH B COOTBETCTBHU C
HOPMAaMH TIPEICIIbHO JOIMMYCTUMBIX BEIOPOCOB (COPOCOR) 3arpsI3HSIONTUX BEIIECTB C YIETOM SKOHOMHYECKOU
1eN1ecO00Pa3HOCTH UX MTPUMEHEHHSL.

Braoemy:

- HABBIKAMU CPABHUTEIHHOTO aHAIM3A MPU COCTABICHUH MPUHIMITMATBHBIX CXEM MO0 OYHCTKE
BBEIOPOCOB (COPOCOB) MPOMBINIJIEHHBIX MPOU3BOJICTB C IEIHI0 MUHUMH3AIIUN WX BO3JICHCTBUS HA
OKPYXKAIOIYIO Cpey.

3 Kparkoe cogep:xanue TUCHMUIIHHBI

Pa3nen 1. Uepapxuueckasi opranu3anus Npou3BoJACTBEHHbBIX MPOILECCOB

1.1. Benenue. COBpEMEHHOE COCTOSIHME MU TEPCHEKTHUBBI PA3BUTUSI MAIOOTXOJHBIX TEXHOJIOTHH.
[Ipenmer npombinuIeHHOW 53KoJ0rHU. OCOOEHHOCTH MpeAMeTa, OTIMYAIOIME KypC OT KJIacCH4eCKOi
9KOJIOTHH.

1.2 OOmme 3aKOHOMEPHOCTH IPOM3BOJACTBEHHBIX MporeccoB. Co3gaHue MPOMBIIUICHHBIX
O00BEAMHEHUN, TEPPUTOPHAILHO-TIPOMBIIIIEHHBIX  KOMIUIEKCOB,  JKOJIOTO-IIPOMBIIIEHHBIX  MapKOB.
PamxupoBaHue 3arps3HSIONIMX BEHIECTB. YUYET HOPMHUPOBAHUS (TOCYAAPCTBEHHOTO M PETHMOHAIBHOTO)
Harpy3kd Ha OKPYKAaIOLIyI0 CpeAy NpHU OpraHu3ald MaJOOTXOIHOro Mpou3BoacTBa. PopMupoBaHue
9KOJIOT0-3KOHOMUYECKUX CUCTEM.

1.3. Kpurtepuu onenku 3pPekTMBHOCTH MPOU3BOIcTBA. [I0HATHE MATOOTXOHOTO B «O€30TXOTHOTOY
pou3BoJCcTBA. OCHOBHBIC KPUTEPUU M MPHUHIIMIIBI CO3/IaHUS MAIOOTXOIHBIX MPOHU3BOJCTB; KOMIUIEKCHOE
HCIIOJIb30BaHUE PECYPCOB, IUKIMYHOCTh MaTEPUAIBHBIX TOTOKOB, OTPaHUYEHNUE BO3ICHCTBUS IPOM3BOICTBA
Ha OKPYKAaIOIIYI0 cpeny. PalmoHanbHOe HCIIONB30BaHUE YHEPTUU B MPOU3BOACTBEe. OrpaHUYCHHS] BTOPOTO
3aKOHa TepMoauHaMuKkd. OpraHu3zainus 3aMKHYTBIX LHMKJIOB B IPOU3BOJCTBE. MatepuanbHble W
DHEepPreTHUeCKre OANaHCHI MIPEANPHUATHI, KOMIIJIEKCHOE UCIIOJIb30BaHUE CHIPhSI U SHEPTUU.

Pazgen 2. CoipbeBasi 0a3a W OCHOBBI TEXHOJOTHH TNPOU3BOACTBA OCHOBHBIX NPOAYKTOB
XHMHYECKOH 0Tpac/u

2.1. CeipneBas 6aza Mpou3BOJICTBA CEPHOM, PocopHO, A30THOM KUCIIOT U IIEITOUCH.

OOBemMBbl MPOU3BOACTBA CepHON KUCIOTH B Mupe U B PD. CripreBast 6a3za Mpou3BOACTBAa CEpHOU
KHCJIOTHI - CAMOPOJIHAs cepa, MUPUT, CEPOBOOPOI, OTXOSIINE ra3bl IBETHON MeTaiutypruu. dparti-mporecc,
Kunayc-miporiecc, 00Kur mupuTa ¥ pyA IBETHBIX METaIoB. KOHTaKTHBIN crocoO MPOU3BOJCTBA KHCIOTHI.
TexHonornueckne 0COOEHHOCTH MPOIIECCOB OKUCICHHSI TMOKCUAA CEPBhI, TOTYYEHHOTO U3 PA3JINYHBIX BUI0B
CBIPBSI. DHEPro- W pecypcodPPeKTUBHOCTh MPOIECCOB MONYYCHHUS CEPHON KHUCIOTHI W3 MUPHUTA H
CEpoBOIOPOAA.

O6beMbI ipou3BoACTBa (hochopHO KUCTOTHI B Mupe u PO. CripbeBas 6a3a mMpon3BOACTBA KUCIOTHI
B PO.

OOBbeMBbI TIPOU3BOJICTBA M CBHIPhEBAs 0a3a MPOU3BOJCTBA A30THOW KHUCIOTHL. TEXHOIOTHS CHHTE3a
aMmMuaka — Metoj] Xabepa-borma.

CripbeBas 6aza mpousBojcTsa menodeit (NaOH, KOH) u o6bembl ux npousBojactsa B PO.

2.2. TexHomoruu, aHajan3 3KOJIOTMYECKOW OIMACHOCTH TPOU3BOJCTB M METOABI O0E3BPEKUBAHUS
cOpOoCOB U BEIOPOCOB.

Hcrounmku oOpazoBanmsi, 00beMbl BLIOPOCOB U COPOCOB B TEXHOJIOTUSIX TIOTYUCHUSI CEPHOUN KUCIIOTHI.
TBepabie OTXOIBI MPOU3BOJCTBA CEPHON KUCIOTHI M3 MHUPUTA U BO3MOXKHBIE METOABl WX YTHJIH3AIUU.
W3BrneyeHnre Meau U cejeHa U3 OTXOJOB MUPUTHOIO MPOU3BOACTBA. KOHTpOIb BHIOPOCOB B KOHTAaKTHOM
crioco0e MPOM3BOJICTBA CepHON KHCIOThl. OCHOBHBIE METO/IbI 00OparieHus ¢ Beiopocamu SO,. HelTpanu3zamus
CTOYHBIX BOJI MPOM3BOJICTBA CEPHOM KUCIIOTHI. Pereneparius oTpaboTaHHON CEPHON KHCIIOTHI.

3arpszHenue ruapocdepsl B xoae (raoTanuu anaTUT-He)EeTuHOBBIX pyA TEeXHOIOTHU MOTYYCHUS
AKCTpaKIMOHHOU ¢ochopHON KHUCIOTHI, cynepdocdara, nBorHOro cymepdochara u KOMITIEKCHBIX
MHUHEpaJIbHBIX ynoOpeHuii Ha OCHOBE (DOCHOpPHON KHCIOTHL. 3arpsiz3HEHHE aTMOC(HEPHOro BO3IyXa
COeTMHEHUSIMHU (PTOpa M METOJIbI OOPHOBI ¢ HUM. 3arpsi3HeHHE JTUTOC(HEPHI TBEPIBIM OTXOJAO0M IMPOU3BOJICTBA
KHUCITIOTHI, MeTObl oOpateHus ¢ ¢ocdoruncom. HelTpanusanus CTOYHBIX BOJ NMPOU3BOJICTB KUCIOTHI U
dbochopcoaepkanux y1o0opeHuid.

COpocel U BBIOPOCHI B MPOW3BOJACTBE aMMHaKa, METOABI OOpamieHus ¢ HUMHU. TexXHOoJIoTus
MIPOM3BOJICTBA a30THOM KHCIOTHI M3 aMMuaka. [loHsTue mpoayBodHOro rasa. OpraHuzanus LUKIAYHOTO
IIPOM3BOJICTBA.
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DKOJOTHYECKHE AacleKThl JOObIYM COJNe ¥ TpeaBapUTeNbHAash IOATOTOBKA PAcCOJOB IS
3NEKTPOXUMHUYECKOTO MOTYYeHHs 1iesiouel u xiaopa. OcoOeHHOCTH MOoyYeHus 1eao4eil B tuapparMeHHbIX,
PTYTHBIX ¥ MEMOpPAHHBIX JIEKTPOJIU3EpaxX U CBsI3aHHBIC C HUMHU TEXHOJIOTUU 00€3BPEKUBAHUS BEIOPOCOB U
copocos. [TonyueHne cuHTETHYECKOM co/bI Mo MeToay CombBe U mpobiieMa «OelbIX MOpe.

Pa3nesn 3. DKkojI0THYECKHE ACHEKTHI CMEKHBIX ¢ XMMHY€eCKO# TeXHOJIOTHel MPON3BOICTB

3.1. DKoyornueckue acteKThl OypeHUS M KCITyaTalllK Ta30BbIX U HEPTIHBIX MECTOPOKICHUN.

Opranuzanus HedTe- U razono0buu B PO - sKoJOrHMuecKkue acrekTbl OypeHHs] M SKCIUTyaTallu
ra3oBbIX U HEPTAHBIX MeCTOpoKaeHUM. [lomyTHbII HedTsAHOI ra3. OO0pa3oBaHNE OTXOI0B IIPH U3BJICUCHUH
Hetu. ObecconuBanue HePTEH U TPAHCTIOPTUPOBKA TA30BBIX U HEPTIHBIX MOTOKOB. MeTO bl 0OpaIieHus ¢
He(Te3arpss3HEHHBIMU BOJIaMU M He(pTeUTaMaMHu.

3.2. lenmono3Ho-OymakHass TPOMBIIUIEHHOCTh  Poccuu.  TpaguimoHHbIE  CHIpEBBIE U
DHEPreTHUECKUe PECYpChl OTPAaCiM ¥ COBPEMEHHBbIC TEHACHIIMM B OPTaHU3AIHMH MaJlOOTXOIHOTO
npou3BojcTBa Oymaru. Kpadt nporiecc — kak mpuMep pereHepaiuy dHeprud 1 matepuanoB. OToenrBaHne
OyMa)XHOW MAacChl M COMYTCTBYIOIIME MPOIECCY AKOJIOTHUECKUE MPOOIeMbl. AHAU3 KU3HEHHOTO ITHKJIA
OyMaru ¢ O3UIIUHA SHEPTO- U PeCypCcoOCOEPEIKCHHUS.

3.3. CeippeBas 0a3a, TEXHOJOTHS U SKOJOTWYECKHE ACIEKTHI MOJIydYeHHs aTroMHHMA. Poccuiickuii
ATIOMUHHA Ha MUPOBOM phIHKE. ChIpheBas 0a3a M TEXHOJIOTHS MOJIYYCHHS TJIMHO3eMa 1o MeTony baiiepa.
KpacHsrii miam. DIeKTpoOXUMHUYECKOE TIONydeHUE METANIMYECKOTO aTIOMUHUS. 3arps3HeHne aTMochepHoro
BO3/yxa (propcogepxKaliuMiU COETUHEHUSIMH, 00pa3oBaHue aspo3osiei. MeToapl MUHUMH3AI[MH HETaTUBHOTO
BO3ICUCTBUS HAa OKPYXAIOUIYI0 Cpefy. DHepro- M pecypcocOeperaromue MpueMbl B IPOU3BOJCTBE
METAJIIMYECKOTr0 ATFOMUHUSL.

Paznen 4. CoBpeMeHHble HAMPABJIEHHS OPraHU3aNUH MAJOOTXOAHBIX TEXHOJOTHYECKUX
NPOU3BO/CTB

4.1. MewmbOpannsie TexHomoruu. CrpoeHue MemOpaH. MeToasl  00paTHOTO  OcMoOca,
ynpTpadunbTpanuu. Mcnonb3oBanrne MEMOpPaAHHBIX TEXHOJOTUN B ONMPECHEHUH, 00ECCOTUBAHUU U OUYHMCTKE
BO/I.

4.2. MeTon CyNepKpUTUYECKOTO OKHCICHHUS W JIpyrue Oe3XJIOpHBIC TEXHOJOTHH. TeopeTHdecKue
OCHOBBI CYNEPKPUTUYECKOTO OKucieHus. O0e3BpeXMBaHUE 3arps3HSIOMUX BemecTB Y@ wu3imyueHuem,
NEPOKCHUIOM BOJI0POJIa, 030HOM U KOMOMHAIIMEH S3TUX METOJIOB.

4.3. BUOTEXHOJIOTMYECKHE METOIbI. broiornueckast O4ucTKa CTOYHBIX BOJ B a9POOHBIX U aHAIPOOHBIX
YCIOBUSIX.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.

O0mast Tpy10eMKOCTb JUCHMIIIIHMHBI 2,0 72 54
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
B TOM 4ucJie B popMe NpakTHYECKOH MOATOTOBKH 0,19 7 5,25
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
B TOM 4YHcCIIe B (hOpMe MIPAKTUUECKON TTOATOTOBKH 0,19 7 5,25
CamocrosiTesbHast padoTa 0,67 24 18
KoHTakTHas camoctosTenpHas pabora 0,4 0,3

0,67
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 23,6 17,7
Bua uToroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
TeopeTuueckne 0CHOBBI FJHEPIO- U pecypcocOepekeHns B XUMHUYECKOH TeXHOJIOTHHI

1. Heap aucuunauHbl — cPopMUpPOBATH ypOBEHb MNPOGECCHOHATHPHOM KOMIETEHTHOCTH,
MO3BOJIIIOIINN TPAMOTHO, C TOYKH 3PEHUSI SHEPro- U PECcypcocOEpeKeHUsl peliaTh MPUKIAJHBIE 3a7adu
MPOMBIIIUICHHOTO MacIiTada.
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2. B pe3yJbTaTe H3y4YeHUs1 JUCHUILINHBI 00y4aI0 M IACH 0JIZKEeH:

O6nagath cneayoumMi NpodecCHOHaTbHBIMUA KOMIETEHIIMSIMYA U HHANKATOPAMH UX JOCTH)KECHHUS:
IK-3 - [1K-3.1, [1K-3.2.
IIK-4 - [1K-4.3.

3namo:

— TEOpeTHYECKHE OCHOBBI M MaTeMaTWYeCKWi ammapar pacdera W aHanmm3a 3(G(EKTUBHOCTH
WCIIOJIb30BaHNS SHEPIE€TUUECKUX U CBIPHEBBIX PECYPCOB HA OCHOBE IMOHATHS SKCEPTUH.

Ymemn:

— AHAJIW3UPOBATh BEIMYMHY HKCEPreTUYECKOr0 MOTEHIMANAa pa3IMYHbIX HHEPrOHOCHUTENIECH
XUMHUYECKOTO MPOU3BOJICTBA HA MIPEAMET JIOCTOBEPHOCTU U BO3MOKHOCTH IIPAKTUUYECKON peallhu3aluu;

— TMpeajarath MyTH CHUKEHHS SHEPro3aTpaT U MOBBIIIEHUS SHEPreTHYeckoil 3)(eKTUBHOCTH 3a CUET
UCII0JIb30BaHUS BTOPUYHBIX dHEpropecypcos (BOP);

— co3JaBaTh FMOKHE pereHepalnoHHbIE TEXHOJIOTHH C 3aMKHYTOM CTPYKTYpOH 3HEPreTUYeCKUuX U
MaTepHalbHBIX TOTOKOB.

Braoemy:

— KOMIUIEKCHOM METOJMKOW OIEHKH SHEPreTUYECKOro IMOTEHIMajda OTXOJ0B M MPOMEKYTOUHBIX
MPOAYKTOB XUMHUYECKUX MPOU3BOJCTB (FOPIOYMX OTXOJOB, Ta30BBIX IMOTOKOB H30BITOYHOTO JIaBJICHMS,
KUJKUX CTOKOB) Ha MPEIMET UX YTUIIU3AIMHU C YYETOM 3KOJIOTHUECKUX KPUTEPUEB.

3. Kpartkoe cogep:xaHue JUCUMIJIMHbBI.

Paznen 1. Beeaenume. TepmoamHamMmueckasi OIEHKAa MAaTEePHAJBHBIX M JHEPreTHYECKHX

pecypcoB. OleHKa 3HepropecypcoB Ha OCHOBE NOHATHS IKCEPruM.

1.5. Beenenue B fucuuminHy. OCHOBHBIC MOHATHS M ONPEACIICHHUS.

OcHoBHbBIE HampaBjieHHUs] U MPOOJIEMBI CO3/IaHUS DHEPIeTUYECKU BBICOKOI(PPEKTUBHBIX M HKOJIOTMUYECKU
Oe3omacHbIX ~TexHoJorui. Tumbl mpeoOpa3zoBaHuil sHeprum (mpsMble, nuKiIndeckue). Cucrema
nudepeHIATBHBIX YPAaBHEHHUM 711 OTKPBITON paBHOBECHOM MaKPOCHUCTEMBI.

1.6. OnieHKa 3HEPropecypcoB.

TepMmoauHaMuueckasi OIEHKA 3HEPropecypcoB CTAI[MOHAPHOIO IOTOKa BellecTBa. lloHsATHE sKceprum.
VYcnoBue XUMHUYECKOTO paBHOBECHS. Pacu€éT MUHUMAaIBHBIX 3aTPAT S3HEPTUU B ITpoLiecCax KOMIIPEMUPOBAHUS,
paszeneHus ra3oBblX CMECEH, MOTyUYEHHUsI X0JI0/1a.

Pasnen 2. AHaam3 3((PeKTHBHOCTH HCHOJb30BAHUS MATEPHAJBHBIX M JHEPreTH4YecKHX
pecypcoB XUuMHYeCKOro npou3BoacTea. Moae/b peajibHOr0 3HepronpeodpazoBareis.

2.1. Ananu3 3¢ HeKTUBHOCTH HCTIONb30BaHUS PECYPCOB.

CucremMa WHTETpaNbHBIX OalaHCOBBIX ypaBHEHUH M KHHETUYECKUX COOTHOILICHUH [UIsI OTKPBITOM
HEPaBHOBECHON MaKpOCHCTEMBL. AHATUTUYECKOE U YUCIIEHHOE PEIICHUE 3TUX YPAaBHEHUI Ha OCHOBE MOJIENIH
JIOKAJIbHO-PAaBHOBECHOTO OMMCAHMSI B IMPOIIECCaX TEUSHUS BSI3KUX Cpell, TEIIO- U MaccooOMeHa.

2.2. Mopens peaabHOT0 3HEpronpeodpazoBaTes.

Metoauka HUCHONIB30BaHUS YPaBHEHUN IS ONpenesieHus] (pakTHUECKUX 3Hepro3aTpar. Pacuér BennyuHbI
skceprerudeckoro KIIJ[ MHOTOCTaIMITHOTO MOTOYHOTO MpOIIECcCa.

Paznen 3. IlpuHumuMnbl CcoO31aHUSI JHEPro- M pecypcocOeperammx  TEXHOJIOTHIA.
NudpopmaninoHHble MOAX0AbI 1 KPUTEPUH OLIEHKH CTeneHu 3(P(PeKTHBHOCTH IPOU3BOJACTBA B YCJIOBHSIX
COBPEMEHHOI JKOHOMHUKHU U IKOJIOTHH.

3.1. DHepreTuyeckuil 6agaHC XUMUYECKOTO MPOU3BOJICTBA.

CTpyKkTypa TOIUTUBHO-DHEPreTUYECKOro OalaHCa W CHCTEMBI DHEProoOecredeHus: XUMHUYECKOTrO
npou3BojcTBa. O0IIast TepMoAMHAMUYECKast olleHKa BOP: MaTrepuanbHBIX OTXOJ0B, Ta30BBIX MOTOKOB IOJ]
U30BITOYHBIM JIABIIEHUEM, TETIJIOTHI TEXHOJIOTUYECKUX MMOTOKOB.

3.2. MeTo/1bl ioBbINIeHUS 9P GEKTUBHOCTH MPOU3BOJICTBA.

Mertobt oBbIieHHs 3G (HEKTUBHOCTH MPOILIECCOB YTHIU3AUN OTXOJI0B C YIETOM DKOJIOTHUECKUX KPUTEPHUEB
(Ha mpuMepe CUHTE3a aMMHaKa, MUPOJIN3a YrJIeBOJOPOI0B, KOHBEPCUU METaHA BOASHBIM IApOM).

Paznen 4. TexHosoruveckoe M JHepreTu4ecKkoe KOMOMHUPOBAHHWE NMPOLECCOB NMpeBpalleHUs

JHEPrUM U BelleCTB.

4.1. [TpuHIIKIIBI SHEProOOeCneYCHUS TPSANPUITHA XUMHYSCKONW MPOMBIIIICHHOCTH.

CuHTE3 TEXHOJIOTHYECKOM ¥ JHEPreTHYECKONM CHUCTEM KaK OCHOBHOW MIPUHITUIT SHEProoOecIieueHuUs.
Oco0eHHOCTH 3HEPro- M pecypcocOepekeHHs B HU3KOTEMIIEPATYPHBIX MpOIeccax MONYYSHHs XOJ0/a,
pa3zieneHus U OYMILEHUS Ta30BbIX CMECEH.
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4.2. TloBeiienue 3¢ (HeKTUBHOCTU PabOTHI SJHEPTOEMKHUX MMPOU3BOJICTB.
OcHOBHBIE MPOMBIIUIEHHBIE CXEMbI MOJIYYeHHs X0J10/1a U TpaHchopMaruu Teria. CpaBHUTENbHBIN TEXHUKO-
HYKOHOMUYECKUH aHan3 napokoMipeccHoHHBIX (ITKXM) 1 TEerIoncnoab3yomuX X0I0JMIbHBIX MAIIIHH.

4. O0beM y4eOHOI TUCUMIIIIMHBI.

O0BeM TUCHUILIHHBI
Buna yueOHo# padoThI Axax. | Actp.
3E
q, q,

OO61m1ast TpyA0€MKOCTh TUCITUTUTHHBI 3 108 81
KonTakTHas padora — ayinTOpHbBIE 1,33 48 36
3aHATHA:
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (I13) 0,44 16 12
CamocTosiTesibHasi padoTa 2,67 60 45
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesioB 2.66 59.6 44,7
JTUCIIATLINHEI
Buasbl KOHTpOJIA:
3auyer C OEHKOM 0,01 0.4 0,3
KonraktHas pabota — mpomexkyTodHas 0.01 0.4 0.3
aTTecTaIus
Bua uToroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«MaTtepuaJioBeeHue JJsl JHEPTro- U

pecypcocteperamimux npoueccoB XuMHUYeCKOi TeXHOJIOTHI»

1. Hdeab aucUMNJIMHBI — NPUOOpPETEHHE CTYACHTAMHM 3HAHUN, HEOOXOAMMBIX Ui CaMOCTOSITENIbHOTO
pElIeHUs BOMPOCOB, CBSI3aHHBIX C BBRIOOPOM MAaTEPHUATIOB IJiI 00OPYIOBAHUS XUMHUYECKUX TPOU3BOJICTB C
YU4ETOM YCIOBUHM OKCIUTyaTallid, a TakXe C TMO3UIMH pPalMOHAIBHOTO HCIIOJIb30BAHUS CBHIPHEBBIX U
IHEPreTHUYECKHUX PECYPCOB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4aIOIIHUACH 10JIKEH:

Obradamye ClenyIMUMA KOMIETEHIMSIMI U UHIUKATOPAMU UX JOCTHUKCHHUS:

VYK-2.2; VK-2.4; YK-2.10; [1K-1.4; TTIK-1.5; TIK-1.6.

3nams.

-KJIaccu(pUKaIUIo, CTPYKTYPY, COCTaB U CBOMCTBA MAaTEPUAIOB, UCTIONB3YEMBIX B XUMUYECKOW TEXHOJIOTHH,
He(pTEeXUMUH U OMOTEXHOJIOTHH;

-MapKHPOBKY MaTEPUAIOB, UCIIOJIb3YEMbIX B XMMHUYECKOW TEXHOJIOTUU, HEPTEXUMUU U OMOTEXHOJIOTHH, TIO
POCCHUICKUM U MEXIYHapOIHBIM CTaHIapTaM;

-OCHOBBI KOPPO3UH METAJIOB, MPHUHIMIBI U METOJbI 3alIUTHl OT KOPPO3HH C TMO3UIUN paIlOHAIHLHOTO
HCIIOJIb30BaHUS CHIPHEBBIX U SHEPIETUYECKUX PECYPCOB;

-IIPUMEHEHUE MATePUAIIOB, C MO3ULIUN YHEPTO- H PECYPCOCOEPExKEHUS TIPU UX MepepadboTKe;

-OCHOBHbIE KOHCTPYKIIMOHHBIE U ()YHKIIMOHAJIbHBIE MaTepHalIbl, IPUMEHSEMbIE B XUMHUUECKON TEXHOJIOTHH,
He(PTEXUMHUH U OMOTEXHOJIOTHH;

Ymems:

-aHATU3UPOBATh (PU3HKO-XMMHUECKHE M MEXaHINUECKHE CBOWCTBA MAaTEPUAIOB, X KOPPO3UOHHYIO CTOUKOCTh
U TEXHOJIOTUYHOCTB;

-nmogo0paTh KOHCTPYKIIMOHHBIH MaTepuan JUisi XMMHUKO-TEXHOJOTHYECKOTO IpoIecca ¢ Y4EeTOM METO/OB
3alIUTHI OT BO3MOXHOTO BO3AEMCTBUS TEXHOJIOTUYECKOM CPeIbl M PallHOHATBHOTO UCTIOIb30BaHUS CHIPhEBbIX
U DHEPTeTUYECKUX PECYPCOB .

Braoemov:

-IIPOCTEUIIIUMHU  ONIEPALMSIMU OIPEACTCHUS CBONCTB MaTEpPHANiOB, HCIOIB3YEMBIX B XUMHYECKOU
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TEXHOJIOTHH, He(YTEXUMHUH U OMOTEXHOIOTHH.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI

Pa3nen 1. Beenenune. @U3NKO-XMMHYECKHE OCHOBBI MATEPHATOBEIeHUSA

MarepuanoBeneHue Kak Hayka: Ledd, 3aJaud M 3HadyeHue auciumuimHel. OOmme TpeGoBaHMs,
NpeAbsIBIsIEMbIE K MaTepUaiaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJIB30BaHUS WM JKCIUTyaTaliuu. Pa3zsutue
HayKH 0 Marepuaiax. Poib pycckux ydeHbIX B pa3BUTHU HaykH. JlocTHkKeHHs B 00JACTH CO3JaHUSI HOBBIX
MaTepuaIoB, TEXHUKO-I9KOHOMHIYECKas 3P PEKTUBHOCTh UX MPUMEHEHUS. 3HAYCHHE MaTePHAIIOB B Pa3BUTHH
XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U 00eCIIedeHNH X 0€30MacHOCTH.

OCHOBHBIE TOHATHUSL O CTPOCHUH, CTPYKTYpE M CBOMCTBAX MaTepHaloB. MeToabl U3y4EHUsl CTPYKTYpHI H
CBOMCTB MaTe€pHUasoB.

Ctpoenue marepuanoB. OCHOBHBIE THITbI KPUCTAITMYECKHX pelieToK. Kiaccudukanus KpucTamioB MO TUIIaM
CBs3U. AHU30OTpONHS CBOMCTB KpucTawioB. CTpoeHHE pealbHBIX KpUCTAIOB. JleeKThl peanbHBIX
KPUCTAJUIOB M HMX BIWAHUE Ha CBOWCTBA METAUIOB W cruiaBoB. CBolcTBa auciokauuil. Jlmarpamma
«IJIOTHOCTH  N1e(hEeKTOB-IPOYHOCThY». Kpucrtamnuzaius MeTauioB U ciuiaBoB.  CaMONpoOW3BOJIbHAS
Kpuctaymzanus. HecamompounsBoiipHas KpucTauM3anus. AMopdHbIe MaTepuaibl. AJIOTPONHYECKUE
MpEBpAaIlCHHUs] METAJIOB.

CgoiictBa matepuanoB. [lokazatenmu cBoiicTB. Kmaccudukamnus cBoiicTB. MexaHudeckue, (Gpu3nyuecKue,
XUMUYECKHE, IKCIUTyaTal[AOHHbIE U TEXHOJOTMYECKHE CBOMCTBa maTepuasioB. [lokazarenu mMexaHUYEeCKUX
CBOICTB, ompefenseMble NMPU CTATUYECKUX HCIBITAHUSAX HA pacTsKeHue W u3rub. MeTonsl ompeseneHus
TBEpJOCTH MarepuanoB. llokazarenn MeXaHWYECKHUX CBOMCTB, OINpEAENsieMble MpPU IUHAMUYECKUX U
LIUKJIAYECKUX UCTIBITAHUSX.

OcHOBBI TeopuHu CIUIaBOB. [[narpamMMmbl COCTOSIHUSL CIUIAaBOB. Te€pMUHBI M ompeneneHus. JluarpaMMbl —
«cOoCTaB-cBOMCTBO». Pa30BbId COCTAB CIUIABOB. 3aBUCHMOCTh MEXJY CBOWCTBAMHM CIUJIABOB U THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pasznen 2. Merassinyeckue MaTepuaJibl

XKene3o u criaBbl Ha ero ocHose. Cranu u yyryHsl. JKenesoyriaepoauctoie cruiaBbl. CTPYKTYpBI CILIABOB
Kene3o-yriepon. JluarpaMMbl COCTOSIHUSA  Kelle30-IleMeHTUT. KommoHeHThl, a3kl M CTPYKTYpHBIE
COCTaBIISIIOLIUE CTAJIeH U OENIbIX YYT'yHOB.

KoHcTpyKIInoHHBIE MeTalNIMYeCKue MaTepuaibl. YTJIEpOIUCThIe U JIeTUpOBaHHbIe cTanu. Knaccudukanus
CTallel, oTpeieJICHIE MOHATHS KauecTBa CTaliu (TpeOoBaHuUs K KauecTBY). BiusHue yriepoia U MOCTOSTHHBIX
(TEeXHOJIOTMYECKUX) MpUMeceil Ha KauecTBO CTajHM, METOJbl YIYYIlEHUs KayecTBa CTaldu (MOBBILICHHE €€
KOHCTPYKIIMOHHOM MPOYHOCTH). BrusHue nerupyronmx 3J1eMeHTOB Ha cBoWcTBa cTainu. KoHCTpyKIIMOHHBIE
cranmu. MacTpymeHTanbHble ctanu. Kinaccudukamus yriaepoaucThiX U JETHPOBAHHBIX cTaneil. MapkupoBka
craneit Uyrynsl u TBepasle cruiaBbl. CBoiicTBa M HasHadeHue uyryHa. llpouecc rpaduruzamuun. YyryHsl
cepele, Oenble, KOBKUE, BBICOKOPOYHBIE, UX CBOWCTBA, 00J1aCTh MPUMEHEHUSI, MAPKUPOBKA.

Tepmuueckas o6padotka. Teopus 1 MpaKTUKA TEPMHUUECKON M XMMUKO-TEPMHUUYECKON 00pabOTKH METAJIOB U
criaBoB. [Ipuponma, MexaHu3sM M yCIOBUS NPOTEKaHUs CTPYKTYPHBIX MpEBpalleHUH B CTanu. Bujbl
TepMHUECKOi 00paboTku cramu: oTkur | u I pona, moMHBINA ¥ HEMOIHBIA OTXKUT, HOpMaJH3aIus, 3aKaJKa,
OTMYCK. 3aKaJIMBAEMOCTh M MPOKAJTUBAEMOCTh CTaiel. BiusHue TepMudeckoil 00pabOTKH Ha MEXaHUYECKHE
cBoiicTBa cranu. DU3MYECKHE OCHOBBHI XUMHUKO-TepMHUYecKkol o0paboTku. [uddy3noHHOE HackIeHHE
MOBEPXHOCTU CTATU HeMeTaiaMu. Bunbl u cnocoObl eMeHTanuu. AsotupoBanue crainu. Juddysnonnas
MeTaiu3anus. MoHHas XUMHKO-TepMudeckast 00padboTka.

[[BeTHBIE METAJIBI U CIUIaBBl HA UX OcHOBe. OOmIas XapakTepUCTUKA U KiIacCU(PUKAIUs MEAHBIX CIUIaBOB.
Jlatynu, OpoOH3BI, MeTHO-HUKENEeBbie cruiaBbl. OOmas XapaKTepUCTUKA AaIFOMHHHUEBBIX CILIABOB.
Jledpopmupyembie aqlOMUHUEBBIE CILIABbl, JUTEHHbIE allOMHMHHMEBBbIE CIUIaBbl. OOmIas XapakTepHUCTUKa
MarHHEeBBIX CIUIaBOB. [leopMupyemMbie MarHueBbIe CIUIaBbl. JINTEHbIE MarHUEBHIE CIUTaBbl. TUTAH U CIIJIaBBI
Ha OCHOBE TWUTaHA. BiusHME JErHpyrONMX 3JEMEHTOB Ha CTPYKTYpY M CBOMCTBAa THUTAaHOBBIX CIUIABOB.
bepwunii u criaBsl Ha €ro OCHOBE. TyroriaBKue METaUIbl U CILUIaBbl HA UX OCHOBE.

[TopomikoBbie MeTaJUIMYECKHE MaTepuaibl. MaTtepralibl ¢ 0COOBIMU NEKTPUUYECKUMU CBOMCTBAMH.

Pa3nen 3. OcHoBBI KOppo3uu MeTA/L10B. [IpMHIIUNBI 1 METOABI 3AIUTHI OT KOPPO3UH.

OcHoBHBIE NpPUYMHBI KOppo3uu MeTauioB. [lokasarenu koppos3uu. Kiaccudukanus KOppO3HOHHBIX
npoiieccoB. Xumuyeckass kKopposus. ['azoBas koppo3usa. Koppo3us B KUIKOCTAX — HEINEKTPOJIUTAX.
DIIeKTpoXuMHUYecKasi Koppo3usi. KuHeTHKa 3J1IeKTpOXUMUYECKOU KOppo3uu. Koppo3us MeTaioB B YCIOBHSIX
TEXHOJIOTHYECKUX CPeJl XMMUYECKUX MPOU3BOJICTB.
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[IpuHIMOBI 1 METOMBI 3allUTEl OT KOppo3uu. Koppo3MOHHOCTONKNE METAUINYECKUE U HEMETATINYECKHE
MaTepuaibl. MeToAbl 3alUThl MAIlIMH U allapaToB XUMUYECKUX MPOU3BOJICTB OT KOppo3uu. MHruGuTopsl
KOPPO3UH. DIEKTPOXUMUYECKASI 3alIUTa. 3AUTHBIC TOKPHITHS.
Pasznen 4. Hemerasuinyeckue MaTepuabl
Marepransl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX coeauHEeHHH. CTpoeHue U CBOMCTBAa IOJIMMEPOB.
TepMopeakTUBHBIE W TEpMOIUIACTUYHbIC TMoauMepbl. CTpoeHue u cBoiicTBa MiactMacc. (OCHOBHBIE
Pa3HOBUHOCTHU IIPOMBIIUIEHHBIX TOJMMEPOB U Iu1acTMacc. ['a30HanoIHEHHbIE MJIACTMACCHI.
Oco0eHHOCTH CTpPOEHUs, CBOMCTBA PE3MHOBBIX MaTepuaioB. Pe3uHbl 00Ilero Ha3HAaueHUs, CHelHaTbHbIE
pe3UHBI U 00JaCTH UX MPUMEHEHUS.
Jlakokpacounsie MaTepuaisl (JIKM). OcunoBublie Buasl JIKM. Kpacku, naku, rpyHTOBKa, IIMATIEBKA.
Kepamnueckne wMarepuansl. KOHCTpyKIMOHHAs, WHCTPYMEHTAJIbHAS U TEXHHYECKass KepamHKa.
Heopranuueckoe crexno. Kiaccudukanuss CTeKona MO HAa3HAYEHHIO W OOJIacTH NpuMeHeHHs. CHUTaIIbL.
I'padut. AcOect. CBoiicTBa B 00IaCTH MPUMECHECHHS.
CmasouHble Macna, MJIaCTHUYECKHE CMa3KH, TBEpPAbIE CMa30uHble Marepuasbl. CMa304HO-OXJIAXKAAIOIINE
KUJKOCTH.
JIpeBecHblE KOHCTPYKIIMOHHBIE MaTEpPHUAIIbI.
AHTUDPUKINOHHBIE METAJUIMYECKHE U HEMETAJUIMYECKHE MaTepuabl.
Kowmmnozuiimonnsie Matepuainsl (KM). O0mas xapakTeprucTuka KOMIIO3UIIMOHHBIX MaTepuaioB. JucnepcHo-
ynpoueHHble KM, cioucteie KM, BonokHucThie KM. KoMno3unroHHble MaTepuaibl HA METALIUYECKON U
Hemetanueckoil ocHoBe. CAIl (cneueHHBIE aNTIOMUHUEBBIE IMOPOIIKH). ApPMHUpPOBAHHbBIC MOJIMMEPHbIE
Martepuansl. KepaMnueckre KOMIO3UIMOHHBIE MATEPUATIbl. Y TJIEPOAHBIE KOMIIO3UIIMOHHBIE MAaTEPUAIIBI.
[TonATHS O HAHOTEXHOJIOTUAX, HAHOMATEepUasax.
Pa3znen 5. JkoHOMUYeCKH 000CHOBAHHBIN BbIOOP MAaTEpPHAJIOB.
Bb160p KOHCTPYKIIMOHHBIX MaTEPHAJIOB JIJIsl KOHKPETHOTO TEXHOJIOIMYECKOro rpolecca. Beibop martepuanos
uist 000pyAOBaHUSA XMMHMYECKHUX Tpou3BoACTB. Kpurtepum u anroputm BbIOOpa KOHCTPYKIMOHHBIX
MaTepUasoB. JDKOJOTMYECKNE U SKOHOMMUYECKHE aCIEKThl MaTEpUATIOBEIEHUS W 3alUThl MAaTEPUAIOB OT
KOpPpPO3UH.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BEM AUCHUIUINHEL

Bunpr yueOHOM paboThI

3E || Akan. 4. || AcTp.u.

O0mast Tpy10eMKOCTb JUCUMILIMHBI 10 y4eOHOMY IJIAHY 2 72 54
KonTakTHasi padora - ayIuTOPHbIE 3aHATHS: 0,9 32 24
Jlexuuu (Jlek) 0,9 32 24
CamocrositesbHas paoora (CP): 1,1 40 30
KonraktHas camocrosiTensHas pabota L1 0,2 0,15
CaMOCTOSITETbHOE U3YUYCHUE PA3ICNIOB JTUCIIUIIIIUHBI ’ 39,8 29,85
Bua konTposs: 3auer

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
DJIeKTPOTEXHUKA M MPOMBIIJIEHHAS 3JIEKTPOHUKA

1. Heap aucuumauHbl — (QopMupoBaHWE y OOYYaAIOMUXCA KOMIIETCHIIMH, OO0ECIeYHBAIOIINX
TEOPETUYECKYI0 M TPAKTUYECKYIO TOATOTOBKY BBIMTYCKHHMKA, YMEIOLIETO BBHIOMpAaTh U HKCIUTyaTHPOBAThH
INEKTPOTEXHUYECKUE U AJIEKTPOHHBIE YCTPOMCTBA, BJIAJCIONIET0 HAaBBIKAMHU HCIOJb30BAaHUS COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTUN JJIsl aBTOMAaTU3UPOBAHHOIO MOJEIMPOBAHUSA M pacuyéra 3JIEKTPUUYECKHX U
3JIEKTPOHHBIX IETICH.

2. B pe3ysbTare n3ydeHus JUCUUIIMHBI 00yYAOUIUIACH T0JIKEH:
O6nagath caeayoUMMI YHUBEPCATbHBIMU KOMIIETEHIIUSAMU U UHIUKATOPAMHU UX JTIOCTHXKEHUS:
YK-2 - VK-2.1, YK-2.6.
Ob6nagath cneayouMu NpopecCHOHaTbHBIMA KOMIIETEHUUSAMU U UHAUKATOPAMHU UX JTOCTHXKEHUS:
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K-1 - I1K-1.3.
3uamop:
- OCHOBHBIE TIOHSITHS, OTIPEJEIICHUS U 3aKOHBI AJIEKTPUUECKUX LIeTICH;
- METOJIbl aBTOMAaTHU3MPOBAHHOTO MOJEIMPOBAHUSA, aHAJIM3a U pacuéra Iernei MOCTOSHHOTO U MEePEMEHHOI0
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHU;
- YCTPOMCTBO M MNPUHOUIBI PabOThl  3ANEKTPOTEXHUYECKOTO U  BJIEKTPOHHOTO  00OpYIOBaHMS,
TpaHcPOpPMATOPOB, MIEKTPUIESCKUX MAIIHH, UICTOYHUKOB TUTAHHUS.
Ymemos:
- NPUMEHATh TEXHOJIOTMH aBTOMATU3MPOBAHHOTO MOJEIMPOBAHUS, aHANIM3a, pacuéra U SKCIUTyaTalluu
AIIEKTPUIECKUX CETEH, MPOMBIIIIIEHHOTO IEKTPOOOOPYIOBAaHUS U SJICKTPOHHBIX IPUOOPOB;
- BBIOMpATh 3JEKTPOTEXHUUYECKOE U DJIEKTPOHHOE 000pYIOBAaHME AJI PEUICHHS 3a/1ay MPOCKTHUPOBAHUS U
peann3alnni XUMHUKO-TEXHOJIOTMUYECKUX MPOIIECCOB U MPOU3BOJICTB.
Bnaoemy:
- METOJIaMU MOJEIUPOBAHUS U pacUETa JEKTPUUECKUX U JIEKTPOHHBIX LIETIEH;
- HaBBIKAMU MTPAKTUYECKOU PaOOTHI C 3JIEKTPUUECKON armapaTypou v 3JIEKTPOHHBIMH YCTPOMCTBAMHU.
3. KpaTrkoe conepxanue Q1M CUMILIHHBI.
BBenenue. [Ipenmer, OCHOBHBIE OHATHSI, METOJOJIOTHUS SJIEKTPOTEXHUKH U MPOMBIIIICHHONW 3JIEKTPOHUKH.
Kpatkue ucropudeckue cBeneHus. 3aJaud U MECTO IUCIUIUIMHBI B TIOJTOTOBKE OakaiaBpa XHMMHYECKOM
TEXHOJIOTHH.
PA3JEJ 1. 2JIEKTPHYECKHE IIEITH
1.1.0cnognvle onpedenenus, ONUCAHUA NAPDAMEMPOE U MEMOO08 PACYEMA INEKMPUUECKUX Uenell

OcHOBHBIE TOHATUS U 0003HAYCHHUS DIEKTPUYECCKUX BEIUYUH U JIEMEHTOB JJIEKTPUYCCKHUX IICTICH
(T'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, T'OCT 1494-77). HcTouHUKM U TNPUEMHUKU
aneKTpuyeckord dHepruu. OCHOBBI 3eKTpoOe30macHOCTH. CXeMbl 3aMEIIEeHUs AIIEKTPOTEXHUYECKUX
YCTPOMCTB.

OCHOBHBIE TIOHATHS TEOPUHM HIIeKTpuueckux uneneil. Kmaccudukamms neneil: JIUHEHHBIE U
HEJMHEWHbIe, HEepa3BEeTBICHHbIE U PA3BETBJIECHHBIC, C OJHUM U HECKOJBKHUMH HCTOYHHKAMHU TMUTaHUS, C
COCpPEIOTOUYEHHBIMU U PACTIPEICICHHBIMH ITapaMeTPaMHU.

OcHOBHbIE MPHUHIMIBI, TEOPEMbl M 3aKOHBI DJEKTPOTEXHUKU. [IpuHIMI HempepbIBHOCTH
(3aMKHYTOCTH) 3JIEKTPHUYECKOTO TOKA U MarHUTHOTO MOToKa. 3akoHsl OMa u Kupxroda.

MeTtoapl MOIETMPOBAHUS, aHATIU3a U pacuéra JIMHEHHBIX 3JIEKTPUYECKHX IIeTei MOCTOSHHOTO TOKa.
AHanmu3 U pacu€T pa3BETBIEHHBIX SJIEKTPUUECKHUX IIENel C HEeCKOJbKUMH MCTOUYHMKAMU MHUTAHUS TyTEM
COCTaBJICHUSI W pEIICHMs] CUCTeM YypaBHEHHI Mo 3akoHaM Kupxroda, mpumMeHeHHs METOJOB Y3JIOBBIX
MOTEHIIMATIOB U SKBUBAJIEHTHOT'O aKTUBHOTO JBYXITOJIFOCHUKA.

OcHOBHBIE CBOMCTBa M 0O0JIACTH TPUMEHEHHS MOCTOBBIX IIETICH, MOTEHIIMOMETPOB, ICIHUTENEH
HaIpsKEHUs U TOKA.

MarpuyHas 3anmuch ypaBHEHUH 11eTield B 00001eHHBIX (hopmax.

1.2.9nekmpuueckue uzmepeHus u npuodopol

MeToasl  W3MEpEeHHsT  DNEKTPUYECKMX  BEIWYMH: TpsIMblE U KOCBEHHBIE. AHAIIOTOBBIC
3EKTPOU3MEPUTENbHBIE U HU(PPOBBIE AIEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHIMUM JEHCTBUS, 00JaCTH
NpUMEHEHUs. VI3MepeHne SJIeKTPUUECKUX BEIUYHMH: TOKOB, HAMPSKEHHMA, COMPOTUBICHHA, MOITHOCTH W
SHEpPTUH.

1.3.Ananusz u pacuém nuHelHvIX Yeneil nepemenHozo noKa

CrnocoObl mpezacTaBieHusi (B BUIE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX 4YHCEN) U
napaMeTpsl (aMIUTHTY/a, YacToTa, HadalbHas (asza) cuHyconnanbHbIX (QyHKIUHA. MTHOBEHHOE, CpeiHee U
JeicTByIOIIee 3HaYeHHSI IEPEMEHHOTO CHHYCOUAAIBHOTO TOKA (HAMPSKEHUS).

AKTHBHOE, PEAKTUBHOE M TIOJHOE CONPOTHUBJICHUS BETBU. Da30BbIE COOTHOIICHUS MEXIY TOKOM U
HarpspKeHHEeM. MOITHOCTh B LETsIX nepeMeHHoro Toka. KoaddumueHnt MomHocTr (cos(()) U ero TeXHUKO-
YKOHOMHYECKOE 3HAUCHUE.

[Ipumenenue anreOppl KOMIUIEKCHBIX YHCEN B 3JeKTpoTexHuKe. KoMIUIeKCHBIH MeToa pacuéra
JUHEHHBIX CXeM Ienell mepeMeHHoro Toka. KoMIUIeKCHOe COMpOTHBIICHHE UM KOMIUIEKCHAsI TPOBOIUMOCTD
BeTBU. KoMIIeKCHAst MOIIHOCTH M 0alaHC MOIIHOCTH B LIEMSAX MEPEMEHHOIO CHHYCOUAANBHOTO TOKA.
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Pe3oHaHCHBIE SBIEHMSI B 3JIEKTPUUECKUX LIETAX, YCIOBUS BOSHUKHOBEHMS, IPAKTUUECKOE 3HAUEHUE.
Pe3onanc HampsikeHUd U TOKOB. YacTOTHBIE CBOMCTBA IIeNEH MEPEeMEHHOTOo Toka. [[oHsATHE O JIMHEHWHBIX
yeThIpéxnontocHuKax. [IonsaTre 00 IeKTpUYecKuX eniaX ¢ MHAYKTUBHON (MAarHUTHON) CBSI3BIO.

AHanmu3 u pacuért Tpéx(da3HbIX Ienel MePeMEHHOT0 TOKa. DIeMeHThl TpEXdasHpixX nenei. Criocoos!
u300pakeHust U coeuHeHus Ga3 TpEx(}a3HOro UCTOYHHMKA NMUTAHUA U MPUEMHUKOB 3Heprun. CoeanHeHue
noTpedUTENel AIEKTPOIHEPTUN 3BE3/I0M U TPEYrONbHUKOM. TpEX- U YETBIPEXNPOBOJHBIE CXEMbI MUTAHUS
npueMHHKOB. HasHauenwe HelTpanpHOro mpoBoga. MomHocTh Tpéxdaznoit memu. Koaddumment
MoIIIHOCTH. TeXHHKa 0€30IaCHOCTH MPH IKCIUTyaTallMl YCTPOICTB B TPEXPa3HBIX LEMIX.

[IpuMeHeHne i1 aBTOMATHU3MPOBAHHOIO MOJEIMPOBAaHUS M pacuéra Lened IporpaMMHBIX
IPOIYKTOB, pa3paboTaHHBIX HA Kadeape, a Takke makeToB nporpamm «Multisimy», «Mathcady, «Excel».

PA3JIEJI II. 3JIEKTPOMATHHUTHBIE YCTPOHCTBA H 3JIEKTPHYECKHE MAIIITHHBI
2.1. Tpaucgpopmamopui

Ha3znauenne wu oOmactu npuMeHeHUs TpaHchopMaTopoB. YCTPONCTBO W NPUHIMN JACHCTBUSA
onHo(daszHoro TpanchopmaTopa.

AHanu3 31eKTPOMarHUTHBIX MPOLIECCOB B TpaHCHOpMaATOpe, CXeMa 3aMeIIeHHUS.

ITorepu »sHeprum B TpaHchopmartope. Buemnme xapakrepuctuku. IlacropTHble JaHHBIE
TpaHcopmaTopa U onpesesieHne HOMUHAJIBLHOTO TOKa, TOKa KOPOTKOTO 3aMbIKaHUS B IEPBUYHON 0OMOTKE 1
U3MEHEHMS HANpsOKEHUs] Ha BTOPUYHON 0OMOTKe.

2.2. Acunxponnsie mawiunl

VYCTpolcTBO U MPUHLUN JEHCTBHS TPEX(A3HOT0 aCHHXPOHHOTO AJIEKTpOoABHraTesns. Bpararomeecs
MarHuTHOE Tosie cratopa. MarautHoe mojie mamuHbl. DJ[C 06MOTOK craropa u poTtopa. CKOJIbKEHHE.
Yacrora BpallleHus: poTopa. DIEKTPOMArHUTHBI MOMEHT. MexaHu4yeckue U paboune XapakTepUCTUKH.

DHepreTudeckue nuarpaMmmel. [lacnopTHbIe JaHHBIE.

Ilyck acMHXpOHHBIX JOBUTATeNel ¢ KOPOTKO3aMKHYTHIM M (ha3HbIM poTopoM. PeBepcupoBanue u
peryaupoBaHue 4acTOThI BPAILLIEHUS pOTOpA.

PA3JEJI II1. OCHOBbBI 3JIEKTPOHHKH
3.1. Dnemenmnan 6aza co8peMeHHbIX IIEKMPOHHBIX YCMPOUCME

VYcnoBHble 0003HaUEHUS, IPUHIMIT ACHCTBUS, XapAKTEPUCTUKA U HA3HAUYEHUE MOJYIPOBOIHUKOBBIX
JIMOJI0B, TPAH3UCTOPOB, TUPHUCTOPOB.

WHTerpanbHble MUKPOCXEMBI, UX Ha3HAUYEHUE, KiacCu(pUKalus 1 MapKUPOBKa.

3.2. Ucmounuku 6mopuuHo20 31eKMpoOnuUmanus u ycuiumenu
INNEKMPUYECKUX CUZHAI08

[TomynpoOBOTHUKOBBIE BBINPSAMUTENN: KIacCU(UKAIMSA, OCHOBHBIC IapaMeTpbl. DIEKTPHUYECKHUE
CXEMBI U MIPUHIIMI PAOOTHI BBIIPAMUTENSL. DIEKTPUUECKUE PUIIBTPBI.

Knaccuukanuss ¥ OCHOBHBIE XapaKTEPUCTHKH YCHUJIHMTENeH. AHamu3 pabOThl OJHOKACKAJHBIX H
MHOI'OKaCKaJHbIX ycuinTenel. OOpaTHble CBSI3U B ONEPALIMOHHBIX YCHIINTEINSAX, UX BIUSHHUE HA NTapaMeTphl
U XapakTepucTuku ycmiutens. OCHOBHBIE TUITBI ycuiuTenel Ha 6aze OVY.

4. O0beM y4eOHOI JUCUMIIIIMHBI.

O0BbeM THCHMTIIHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q, q,
OO6m1ast TpyI0EMKOCTh TUCIUTLIAHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,4 16 12
JlaGopatopusie 3ansTus (JI3) 0,9 32 24
CamocrositesqbHasi padora (CP) 0,67 24 18
KontponbHbIe paboThI 0,56 20 15
KonTakTHas camocrositensHas paboTa 0.11 0,4 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 3,6 2,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«HCcTpyMEHTANbHbIE METOIbI XHMHUY€ECKOT0
aHAJIM3a B OXpPaHe OKPY:Kalolei cpeabl U
PAuMOHAJLHOM HCNOJb30BAHMH MPHPOIHBIX
pecypcoB»

1 Heas AucUMNUIMHBI — TpUOOpETEHHE OOYYAIOUMMHCA 3HAHUNH M KOMIIETEHIMHA 110 OCHOBHBIM
TpyIIaM HHCTPYMEHTAIbHBIX ((PU3UKO-XMMUYECKUX W (U3UYECKUX) METOJIOB XHMHUYECKOTO aHaln3a
(MMXA), Hanbosee mupoKo TPUMEHSIEMBIX B IPOMBIIIJICHHOCTH M HCCIIEIOBATEIBCKOM padoTe.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:
Obaaoams CIeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
[1K-2.1; T1K-2.2; T1IK-2.3

Buame:
— TeopeTuyYecKre 0CHOBbI MeTo10B UM XA
- Ipo1ecchl POPMUPOBAHUS AHATTUTUIECKOTO CUTHANA B pa3nuuHbix UMXA;
— paccMOTpEeHHE MPUHIIMIIOB U3MEPEHUH B CTaHJAPTHBIX TPUOOpax;
— ocHOBBI MeTpoJiorun UM XA B cootBeTcTBUM ¢ pekoMeHaarusamu NIOITAK;
Ymemn:
— TPUMEHATh NPUOOPETCHHBIC MPAKTHUYECKUE HABBIKM B NPO(ECCHOHATBLHON ACATEIBHOCTH IS
pelIeHus KOHKPETHBIX aHAIUTUYECKUX 3a/1a4;
— TPOBOJUTH OOOCHOBAaHHBIH BBIOOP METOJAa aHajlW3a C Y4ETOM IIeJied M OCOOCHHOCTEH TaHHOM
MPAKTUYECKON 3a0a4H;
— TMPOBOJUTH PACUECTHl HA OCHOBE MPOBEICHHBIX HCCICIOBAHUM;
—  MPOBOJAUTH METPOJIOTHYECKYIO OIIEHKY PE3YJIbTATOB KOJIUYECTBEHHOIO XUMUYECKOIO aHaIn3a
Bnaoemn:
— OCHOBaMH METPOJOTUYECKOU OLEHKH PE3yIbTaTOB KOJIMUYECTBEHHOTO XUMHUYECKOr0 aHAJN3a;
— TIIpueMaMHU WHTEPIIPETAIIMU PE3yJbTaTOB aHAIN3a Ha OCHOBE KBAIMMETPUUYECKHUX OICHOK;
— METOJOJIOTUEH  HMHCTPYMEHTAIBHBIX ¥  (PU3MKO-XMMHYECKHX METOAOB aHallu3a, IIHPOKO
HCTOJIb3YEMBIX B COBPEMEHHOM aHATUTUYECKON MPaAKTUKE

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pasoen 1. CnexTpanbHble METOBI aHAIHM3a

O6mras xapaktepuctuka @XMA. OCHOBHBIE MCTOYHHUKH TMOTPEIIHOCTEH pe3yJbTaTOB aHAIW3a U
crocoOblI uXx oreHKu. O1eHKa mnpesesna oOHapyXeHHs ¢ UCnoab30BaHueM Gopmyiiel Kaiizepa u cranaapTHOTO
OTKJIOHEHHMS] MUHUMaJIbHOTO AeTekThupyemoro curHana no MIOTTAK. JIuneliHblii quana3oH onpeneinsieMblx
KoHIeHTpanuii. CtannapTable 00pa3bl coctaBa. OCHOBHBIE AHATTUTUKOMETPOJIIOTUYECKUE XAPAKTEPUCTUKH
METOJIOB W PE3yJbTaTOB aHaju3a, CIOCOOBI WX OICHKH: TMpeaen OOHapyXeHus, Kodh UIHEHT
YYBCTBUTEIBHOCTH, TPAHULIBI TUANIA30HOB OINPEICIISIEMbIX COACPKAHUM, CEIEKTUBHOCTD, MPEIU3UOHHOCTD,
MPaBUIIBHOCTb, IKCIIPECCHOCTh. MeToaabl mpo0ooTOopa, pa3aeieHrs U KOHIIECHTPUPOBAHUS BEIIECTB.

Mertononoruss DXMA. IlpueMbl KOJWYECTBEHHBIX HW3MEPEHUH (METOX TIpagynpOBOYHOM
3aBHCHMOCTH,. BHEITHETO U BHYTPEHHETO CTaHAapTa, METO/1 100aBOK). AHATUTUYECKUE U METPOJIOTHYECKHe
XapaKTePUCTUKU PA3IUYHBIX HMHCTPYMEHTAIBHBIX METONOB. [loHsATHE 00 aTTeCTOBAaHHON METOMIMKE.
[TpoGnemsr BIOOpa MeTo1a aHanu3a. O6o0menHbie ceeaeHust o 'OCT P UCO 5725 (2002).

OO01mas xapakTepUCTUKA CIIEKTPATbHBIX METOJIOB aHaMM3a. Kinaccudukaius CrieKTpaibHBIX METOJIOB
aHanuza. [lomyyeHue XUMHUKO-aHATUTHUECKONM HMH(OpPMAMM TpPU B3aUMOAECUCTBUU HJIEKTPOMATHUTHOIO
U3JIY4YEHUsI C BEIIECTBOM. ATOMHAash M MOJIEKYJISIpHAsl CIIEKTPOCKOMNHs. AOCOPOIIMOHHBIE U SMHCCHOHHBIE
METO/Ibl aHAIN3A.

ATOMHO-?MHUCCHOHHBIM CHEKTpalNbHbIM aHanu3. TeopeTHyeckue OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEeKTpaJibHOTO aHanuz3a. Vcrounuku BO3OykJaeHHs cnekTpoB. KadecTBeHHas  XapakTepHUCTUKA
AHATUTUYECKOTO CHTHaNA. IHTEHCUBHOCTD CIIEKTPATbHBIX JIMHUN KaK Mepa COACpIKaHMsI dJIEMEHTa B TIPooe.
@DakTophl, BIUAIONIME HAa WHTEHCUBHOCTb CIEKTpaldbHBIX JUHUNA. CHeKkTpajabHble NMPUOOPHl U CIIOCOOBI
perucTpanuy CHeKTpa. pacmu@poBKa SMUCCHOHHBIX CIIEKTPOB U HIACHTU(UKALUS DSJIEMEHTOB IO HUX

118



creKkTpaMm. ATOMHO-3MHUCCUOHHBIN aHAIU3 C MHAYKTHBHO CBSI3aHHOM IMia3Moil. KoiuuecTBeHHBIH aHaN3.
ATOMHO-3MHCCHOHHAsI (OTOMETpUS TIaMeHHU. ['a30Bble TIaMeHa Kak BUJIbI HU3KOTEMIIEPATyPHOH IJIa3MBbl.
Bbnok-cxema mrameHHoro oroMeTpa. Bo3MOXKHOCTH MeTO/Ia U €ro OrpaHuYeHUsl. AHMOHHBIN M KaTHOHHBIN
s dexTer. ObIaCcTH TPUMEHEHUS.

ATOMHO-a0CcOpOIIMOHHasT crieKTpoMeTpus. OOmas XapakTepuCTUKAa METO/Ja M aHAIUTHYECKOTO
curHana. [lormomieHue >I€KTPOMArHUTHOTO H3ydyeHUsi CBOOOJHBIMH aroMamu. biok-cxema mnpubopa.
HcTouHnKE MOHOXpOMAaTH4ecKoro u3mydeHus. CrnocoObl aroMu3anuu npoObl. CpaBHEHHE aHAIUTHYECKUX
XapaKTEePUCTUK METOJ0B aTOMHOW aOCOpPOITMY U aTOMHOU SMHUCCHH.

AHanUTUYECKass  MOJICKYJSIpHAsg  CIEKTPOCKOMmHs.  MeToAapl  ONTHUYECKONM  MOJICKYJISIPHOM
CHEKTPOCKONUU. XapaKTEPUCTUKA aHAIUTUYECKOro curHaia. [lormomenne 31eKTpOMarHuTHOTO U3J1y4eHuUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TIEPEXObI M CIIEKTPHI MOTJIONICHUsT MoJeKyn. 3akoH byrepa-JlamGepta-bepa.
Monspuslii ko3¢ ¢urment nornomenus. CrnekrpodoToMerpuueckuid U (HOTOMETPUUECKUN — aHAIHU3.
OntuMm3anus yCJIOBHM aHAIMTHYECKHX ompeneneHuid. OTkiIoHeHUs OT 3akoHa byrepa-JlamGepta-bepa.
AnmapaTypa Ais CHeKTpo- M (OoTOMEeTpHuecKuX u3MepeHuil. TOYHOCTh pe3ynbTaToB (POTOMETPUUECKUX
onpenenenuit. Jludpdepennuansuas Goromerpusi. MeToasl CIeKTPO()OTOMETPHIESCKOTO TUTPOBAHHUS.

Onyopumerpuueckuid  aHanu3. [Ipuposa  aHaNMTUYECKOTO  CUTHaNA  (DIyopecleHuuu U
dochopecuenmu. KBaHTOBBIH W IHEPreTUYECKUM BBHIXOABI. DaKTOpHI, BIMSIONIME HA WHTEHCHBHOCTH
dyopecuenuu. TemnepaTypHoe 1 KOHIICHTPAIMOHHOE TyIIEHHE (IIyopeclieHIIuH. 3epKaibHas CHMMETPHUs
CIIEKTPOB TOTJIONICHUs U ucnyckanus (mpasuio JlesmmuHa). 3akon BaBuioBa. Cxema GiyopuMeTpHUIECKUX
u3MepeHuil. BpiOOp mepBMYHOrO M BTOPUYHOTO CBETO(WIBTPOB. ['pagympoBOYHasl 3aBHCUMOCTh H
KOJIMYECTBEHHBIN aHAJIN3.

TypOunumerpudeckuii 1 HederoMeTpUUeCKUii MeTOAbl aHanu3a. PaccessHue cBeTa IUCIIEPCHBIMU
cucremaMu. CBsI3b ONTHUYECKOW TIIJIOTHOCTH [HMCHEPCHOM CHCTEMBI C KOHIEHTpALMEH OIpeaeasieMoro
BemecTBa. Koagduument MmytHocTr cucteMsbl. TeopeTHueckue OCHOBBI TypOUIUMETpUH U He(eToMEeTpuH.
VYpaBHenue Panes. CpaBHuTenbHas XapaKTEpUCTUKAa AHAIWTUYECKHUX CHUTHAJIOB B TYpPOMAUMETPUU H
Hedenomerpuu. TpeOoBaHus, MpeAbIBIIEMbIE K HCIIOIb3YEMbIM aHATUTHUECKUM PEAKIIUSIM.

Pazoen 2. DnexTpoXxuMHUYECKHE METOIbI aHATIH3a

OOmiast  XapakTepUCTUKA DJIEKTPOXMMHUYECKHX METONOB aHajiu3a M HX KiIacCU(UKAIHS.
Knaccudukanus 31eKTpo0B B 3JIEKTPOXUMHUECKUX MeTo/ax aHanuza. [lonspusyeMble U HEMoisIpu3yembie
ANIEKTPOABI. MIcronp3yeMble XUMHUECKUE U JEKTPOXUMHUUYECKHE PEaKIiy, TpeOOBaHUS, MPEIbIBIIEMbIC K
3TUM peakuusM. Bozmoxuoctu DXMA.

KonnyktoMeTpuss M KOHAYKTOMETpUYeckoe TuTpoBaHue. OOmas xapaKTepUCTHKa METOJa.
AHAIMTUYECKUM CUTHAJ B KOHAYKTOMETPUHU. Y JeNbHAs U SKBUBAICHTHAS 3JIEKTPOIPOBOJIHOCTh PaCTBOPOB
anekTposanToB. IlonBukHOCTH MOHOB. IlpsiMas KOHAYKTOMETpHUS M KOHAYKTOMETPUYECKOE TUTPOBAHHE.
Kpussie TuTpoBanus. @akTopsbl, BAUAIOIINE HA BU KPUBBIX TUTPOBaHUS. [ [pyHIIMIIMAnbHAs cXxeMa yCTaHOBKH
JUIsL KOHIAYKTOMETPUUYECKUX H3MEpPEHUM, HCIIOJIb3yeMble IEKTpoabl. Bo3moxnoctu merona. IIpumepsl
onpezaeneHuid. BeicokoyacToTHOE TUTpOBaHKE. Bo3MOXKHOCTH MeTOIA.

[loTeHIMOMETPUA ¥ NOTEHIMOMETPUUECKOE TUTpOBaHUE. VHAMKATOPHBIE 3IEKTPOABI U 3JIEKTPOIBI
cpaBHeHuA. [loTeHnuman »siekTpoJa Kak aHaduTUYecKuid curHan. HMonomerpus. [[oHHaHOBCKHIT U
QG y3uoHHBIN noTeHmansl. Kitaccuukaiys HOHOCENEKTUBHBIX JIEKTPOAOB. YpaBHeHne Hukonbckoro-
DitzeHMaHa. MeTo1bl KOJTMYECTBEHHBIX ONPEECICHUI U YCIOBUS UX TpuMeHeHus. [Ipsamas moTeHurnoMeTpust
(pH-metpusi, wuoHomerpusi). Bosmoxxnoctm wmerona. Metoasl THTpoBaHUs. (OOpaboOTKa KPHUBBIX
MOTEHIMOMETPUYECKOTO TUTPOBAHHSI.

Bonbramnepomerpudeckne Meronsl aHanmm3a. Kiaccudeckas mnossiporpadus. Ilonspo-rpamMMel.
WNutepnperamnus nomsiporpaMMm. OCTaTOYHBIM W KOHJICHCATOPHBIM TOKH. YpaBHEHHE MOJSIpOrpaduieckoit
BonHbl  ['eripoBckoro-MnbpkoBuua. IloTeHIMan MOMYBOMHBI KaK  KadeCTBEHHAs  XapaKTEPUCTUKA
aHAJTMTUYECKOTO curHaia. Beibop u HazHaueHue nossiporpadudeckoro ¢ona. [Ipenensubiil 1uddy3noHHBIN
TOK KaK KOJMYECTBEHHAs XapaKTEPUCTHKA AHAIUTUYECKOTO CUTHAJA. AMIEPOMETPUUYECKOE TUTPOBAHUE.
OO0miass xapakTepucTHKa METOJa M AaHaJUTHYECKOro CcHUrHajia. BpiOop yciioBuii ammepoMeTpuyecKux
u3mepenuil. [IpuHnunuanpHas cxema amrepomerpuueckoro tTutpoBanusi. Kpusesie tutpoBanus. [Ipumepsr
MIPaKTUYECKOr0 UCIOJIb30BAHNS METO/1A.

Kynonomerpuueckuii MeTos aHanusa

Knaccudukanus metonos kynoHomerpuu. KonuuecTBo aiaekTpruecTBa Kak aHAIUTUYECKUI CUTHAIL.
[Ipsmas KyjaoHOMETpUsS M KYJIOHOMETPHUYECKOE TUTpOBaHME. PacueT KonuuecTBa 3JIEKTPUYECTBA,
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3aTPayeHHOT0 Ha JJIEKTPOXUMHUECKYI0 peakuuioo. KynoHomerpuueckoe THUTpoBaHHE. BpiOop Toka
anekTposin3a. [IpuHuMnuaneHas cxema yCTaHOBKH U1l KyJOHOMETPHUUYECKOro TUTpoBaHus. lIpakTtuyeckoe
NPUMEHEHHE METOAa. OJEeKTporpaBUMeTpudeckuii aHanm3. OOmas XapakTepucThka MeTojga U
AQHAJIUTUYECKOTO CUTHAJIA.

Pa3zoen 3. Xpomarorpaduueckue METO b

Obmmas XapaKTepUCTHKa  XpomaTorpaduyueckux METO/OB. Teopernueckue OCHOBBI
xpoMmaTorpauueckux MeTroAoB. Xpomartorpamma. Ilapamerpsl ynepkuBanus. KauecTBeHHass U
KOJIMYECTBEHHAs! XapaKTepUCTUKU AHAIUTUYECKOTO0 CUTHajla B KOJIOHOYHOW Xpomarorpaduu. Dusuko-
XUMHYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Kiaccudukanuss meronoB xpomarorpaduu Mo
arperaTHOMy COCTOSIHHIO (ha3, 10 MeXaHU3My pasfeneHus U crocoly odopmienust mporecca. CreneHb
pa3neneHus U Kputepuil cenekTuBHOCTU. Kpurtepuii paszpenenus. OnTUMHU3AUsS MPOLIECCOB pa3IeICHUS
cmeceii BemiectB. Koodduuuent pacnpenenenus. OcHOBHOe ypaBHeHHE Xpomatorpapuu. CBszb (GopMbl
BBIXOJTHOM KPHUBOW C M30TEPMOM pacmpeesieHus B KOJIOHOYHOU xpomarorpaduu. BeicoTa, SKBUBaJIEHTHAS
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lNazoxxuakoctHas xpomarorpadus. OOmas XapakTepucThka MeToja. [IpuHIunuanbpHas cxema
ra3oBoro xpomarorpacga. Y CTpoHCTBO U Ha3HauYeHHUE y3710B XpoMaTorpada. TpeboBanus, npeabsBiseMble K
HEMOABMKHOW W TONBWXKHOW ¢a3zam. JlerekTtopbl. Meroasl HACHTH(UKAIIMK BEIIECTB B Ta30BOM
xpomatorpadun. MneHTHUKAIMS KOMIIOHEHTOB pPa3eliieMbIX CMeced C MOMOIIbI0 JOorapu(pMUUECKUX
MHJECKCOB yaepkuBaHusg. CrocoObl KOJUYECTBEHHOTO aHanu3a. [IpruMepsl MpakTUYECKOTO HCIOJIb30BAHUS
ra3oBoil xpomarorpaguu.

Kunkoctaas  xpomarorpadusi. Knaccudukanus  MeTOJOB  JKMIKOCTHOHM  XpomaTtorpadum.
Oco6ennoctu BOXX. [IpuHuunuansHas cxema KHJIKOCTHOTO XpoMaTorpada. Tumsl nerektopoB B BOXX.
Kunkocraoancop6rmonnas BOXXX. HopmanbHo-¢ha3oBelii u oOparieHo-(pa30oBbIii BapHaHThI: COPOCHTHI,
DIIIOCHTHI, pas3JenseMble BemecTBa. YpaBHeHMe Hokca. Meroapl wuAeHTU(UKANUKA BEHIECTB U
KoJinuecTBeHHOro aHanu3a B BOXKX. [Ipumepsl npaktrueckoro ucnosib3oBanus BOXXX. Pacnipenenurensuas
OymaxHas xpomarorpadus. KauecTBeHHas U KOJIMYECTBEHHAS! XapaKTEPUCTHKU aHATUTUYECKOTO CHTHANA.
O6nacte nmpumenenwms. ['enb-xpomarorpadus. IlonBmwknas u HenmoaBwxkHas ¢aspl. OOmee ypaBHEHHE,
ONKCHIBAIOIIIEE  TpoLecC Teib-xpomarorpadguu. Bo3moxkHocT — renb-xpomarorpaduu. Ipumepsr
MPAKTUYECKOT0 UCOIb30BaHus. loHooOMeHHas 1 noHHas Xxpomatorpadus. TpeboBanus, npeabsaBiIsieMble K
peakiusiM HoHHOTO oOmeHa. OcoOeHHOCTH MOHOOOMEHHOH XpoMaTorpaduu. KoHcranTa HOHHOTO oOMeHa.
N3otepmbl moHHOro o6OmeHa. Kartuonutel u  aHuoHutThl. Kosddurment cenexkruBHocTH. MoHHas
xpomatorpadus. biok-cxema unoHHOro xpomarorpada. Pazgensromuye W KOMIEHCAIIMOHHBIE KOJIOHKH.
AHamMTAYECKHE BO3MOKHOCTH METO/A.

ABTOMaTHMYECKMM UM aBTOMAaTU3MPOBAaHHBIM aHanu3. [lpyrue weroasl aHamu3a. JluckpeTHble
aBTOMaTU4eckue aHanuzaTopbl. [lpuHiun nedctBus. HenmpepblBHBIM NPOTOYHBINA aHalM3 M MPOTOYHO-
WHXKCKITMOHHBIN aHamu3. [loHarue o0 aHamuTudeckol macc-criekrpomerpuu. CyniHOCTh MeTona. AHAmu3
OpPTraHWYECKUX BEIIECTB. DJIEMEHTHBIN aHAIM3.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0BbeM TUCIHUIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTh AU CIUNIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,34 48 36
Jlexiumn 0,45 16 12
[Tpaktuueckue 3ausatus (I113) - - -
JlaGoparopusbie padotsl (JIP) 0,89 32 24
CamocrosiTesbHasi padora 2,65 96 72
KonTakTHas camocTosiTesbHas padoTa

2,65
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 95,6 71,7
Bua uTOoroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«AHpopManiuoHHbIE TEXHOJIOTHID)

1 eab AMCHUIUIMHBI — TOATOTOBKA CTYAEHTOB B 00JIaCTH HMH(OPMALMOHHOTO COMPOBOXKICHUS
HAyYHOU [IEATEIHHOCTH, MPUBUTHUE HABBIKOB CAMOCTOSTEIBHOTO TOWCKAa XUMHUYECKOW HWH(GOpMaIluud B
Pa3IUYHBIX HCTOYHUKAX.

2 B pe3yabTaTe U3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cleayomUMy KOMIETCHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

YK-1.1; YK-1.2; YK-1.3.

3namu:

- OCHOBHBIE COCTaBIISIONIME MH(DOPMALIMOHHOTO OOECreueHus Mpolecca CONPOBOXKICHUS HAYYHON
NESTEIILHOCTH, TOHSITHS U TEPMUHBI;

- OCHOBHBIE OTCUECTBEHHBIC U 3apyOEKHBIE UCTOYHUKHU TTPOPIIBbHON HHPOpMAITUH;

- o0IIMe NPUHIUIIBI TOTyYeHHs], 00padOTKH U aHaIM3a HayYHOU MH(pOpPMaLUY;

Ymemu:

- BBIICTISATH KOHKPETHBIE MH()OPMAIMOHHBIE TEXHOJOTHH, HEOOXOIUMBIC IJisi MH(POPMAITMOHHOTO
obecrieueHust pa3IMYHbIX HAYYHBIX TOTPEOHOCTEH;

- HaxoauTh TpouIbHy0 WHPOPMAIUMIO B PANIMYHBIX OTCUYECTBEHHBIX U  3apyOEIKHBIX
MH(OPMaILIMOHHBIX MACCHUBAX;

- 00pabaTbIBaTh M aHAJTM3UPOBATH JAHHBIE C LIETIBIO BHISBICHUS PEICBAHTHON HHOpPMAIIHH,

Braoems:

- 3HAHUSIMH O COBPEMCHHBIX aBTOMATH3UPOBAHHBIX HWH(POPMAITMOHHO-TIOMCKOBBIX CHCTEMax
(AUIIC), nx BO3MOKHOCTSIX, CITOCO0AX B3aMMOJICHCTBHS C HUMU;

- MPaKTUYECKUMH  HaBbIKAMU  HWH()OPMAIIMOHHOTO  TIOMCKA C  TOMOIIBI0  TEXHOJOTHH
TEJIEeKOMMYHUKALMOHHOTO J0CTyna U MHTepHeT-TeXHOIOTH;

- OCHOBHBIMHU TOJXOAAMH JUIsl aHalW3a IMOJTYYCHHOW JaHHBIX ¥ HCIOJIb30BAHUS WX B CBOEH
npodhecCuOHaNBbHOM e TeIbHOCTH.

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Paszoen 1. Ocnognvie nonamus u mepmunsl. I'ocyoapcmeennan cucmema HaAyUHO-mexXHUUECKOU
ungpopmayuu. Hngpopmayuonnsvie uzoanusa u bazvt oannwvix.

1.1. O0mme cBeaeHusi, onpeaejieHusi, MOHATHA B 00/1aCTH MH(POPMAIMOHHBIX TEXHOJIOTHMH H
HH(pOpMaNMOHHBIX cucTeM. Paccesnue u crapenue nnpopmanuu. Cnenuduka nHGoOpMalUK MO0 XUMUU U
xummudeckoi rexnonoruu. Mapopmarmonnsie cuctemsl (MUC) n undopmanmonnsie Texnonoruu. CTpykTypa
n xinaccudpukanus HC. Ortanbl pa3Butus WHHOPMAIMOHHBIX TEXHOJOTHHA. Buasl MHGOpMaMOHHBIX
TexHojoruil. MHpopManmonneie pecypchl. ABTOMATU3UPOBAHHBIE HH()OPMAIIMOHHO-TIOMCKOBBIC CHCTEMBI
(AUIIC). dumanoroBeie TOMCKOBBIE CHCTEMBI: OCHOBHBIC (DYHKIIMM W BO3MOXKHOCTH, CIOCOOBI JIOCTYTIA.
OcCHOBHBIE ~ KOMIIOHEHTBI ~ TEJIEKOMMYHMKAaLlMOHHOro jgoctyna k pecypcam AUIIC. Anropurm
MH(OPMALIMOHHOTO TOUCKAa B peXuUMe Tenenocryna. BpiOOp JieKCMYeCKHX EeIUHMII, HCIOIb30BaHHE
JIOTUYECKUX U MO3UIMOHHBIX 0nepaTopoB. MHPOpMAIIMOHHO-TTIONCKOBBIN S3bIK. JIOTHKA U CTpaTETrus MOMCKA.

1.2. PedepatuBHblie :KypHaabl. OnucaHue OCHOBHBIX CYHIECTBYIOIIUX 0a3 JaHHBIX.
Pedeparusnsie sxypHainsl: PedeparuBueiii sxypHan «Xumusi», «Chemical Abstractsy». CTpykrypa, ykazartenu,
AITOPUTMBI Pa3IUYHBIX BHAOB Toncka. baszel nmanueix (B/]). banmkm mansaeix. Ctpykrypa, (yHKIHH,
HazHaueHue. Tumel 0a3 TaHHBIX U OAHKOB JaHHBIX.

Pazoen 2. Hngpopmauuonnwie pecypcol cemu Internet. Omeuecmeennvle uCmoYHuUKU uHgopmayuu
NO XUMUU U CMENHCHBIM 001aCmAM.

2.1. AUIIC Bceepoccuiickoro MHHCTUTYTA HAYYHOU U TexHn4yeckoil uHpopmaunu (BUHUTH) u
AMIIC STN-International. OcHoBuble ba3sl nanasix BUHWUTU. IlpenmeTHoe conep)kanne U HaIllOJIHEHUE.
Crpykrypa noxkymentoB B b/ BUHUTU. MuadbopmarmoHHO-TOUCKOBBIN s3bIK. [lomckoBast crparerus.
WNndpopmanmonno-nouckosass cucrema STN-International. Ocobennoctu AMIIC STN-International.
Opranu3anus 1 BO3MOXHOCTH TToucka. Pasnmuunbie Buabl morcka: (STN-easy, STN Express, STN on the Web
u ap.).

2.2. Buabl HCTOYHHKOB HMHPOpPMAIUH, HHAEKCHI IUTHPOBAHHA, KJaccuuKaTophl,
TeMATHYeCKHili TMOMCK. 3HAKOMCTBO C OCHOBHBIMU BHJAMU HCTOYHHKOB HH(OpPMAIMH: MOHOTpaduw,
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JTUCCcepTaluy, aBTopedepaTsl, CTaThU, MATEHTHI, JCTIOHUPOBAHHBICE PYKOIMCH, TE3HUCHI KOH(epeHIui,
CeTeBble MyOJIMKAIMK, CTaHAapThl U T.M. OCOOEHHOCTH OQOPMIICHHS CCHUIOK Ha JaHHbIE HCTOYHUKH.
Hcnonb3oBanne otedectBeHHbIX 0a3 manHbeix PI'b, TTIHTb, BUHUTU, PHb u np. Hcnonws3oBanue
BO3MOKHOCTEH Onbmmotexku eLibrary. Maaekcel mutupoBanus. TemMaTH4aecKuil OKCK.

Pazoen 3. Hngpopmayuonnwie pecypcol cemu Internet. 3apyoescuvie ucmoyHuKu uHgopmayuu no
XUMUU U CMENHCHBIM 001ACMAM.

3.1. O630p cymecTBYHIIHNX 3apy0eKHbIX UH(POPMANMOHHBIX UCTOYHUKOB B 00JIaCTH XUMHH,
XHMHUYECKOH TEXHOJOTUM U CMeKHBIX HayK. TH(DOpMaIimoHHbIC TOPTAJIBI M CAMTHI DJICKTPOHHBIX W3IaHHN:
CaWT JIEKTPOHHBIX )KYPHAIOB AMEPHUKAHCKOTO XMMHYECKOTO 0011ecTBa, moptai Informaworld n3garenscra
TAYLOR&FRANCIS, undopmarmonnsiii noptan SCIENCE DIRECT uznarensctsa ELSEVIER, nopraisr
m3patensctB SPRINGER, WILLEY &SONS u ap.

3.2. UndopmanuoHHbIe BO3MOKHOCTH Science Direct u 3JIeKTPOHHOI0 M31aHUsI AMEPHKAHCKOI0
XHMHUYecKoro odmecrBa. Science Direct: moMCKOBBIN HHTEpP(DENHC, TOMCKOBBIN S3bIK, HAYKOMETPUUYECKHE
GYHKIUH, TOMOTHUTEIbHBIC (QYHKIUU. DJICKTPOHHBIE M3JaHHS AMEPUKAHCKOTO XHMMHUYECKOTO OOIIeCTBa.
O6mas xapakrepuctuka. Mabopmarnmonasie U mOUCKOBbIe BO3MOKHOCTH. [Tonsatue DOI. [TonckoBbI# S3BIK.

3.3. 3apyOexxknnle HH(POPMAIMOHHBLIE CHCTEMBbI Aarperaropbl HAay4YHO-TEeXHHYECKOM
uHopmanumn. ArperaTopbl HaydHO-TeXHUYecKON mHpopmanmu Reaxys, Web of Science, Scopus, Google
Academy. Unaexcsl nutupoBaHus. TeMaTndeckuii MOUCK.

Pazoen 4. Hcmounuku namenmnou ungpopmayuu.

4.1. OcHOBHbIe MOHATHA 00bEKTOB HHTEIEKTYaJbHOH co0cTBeHHOCTH. [loHATHE OOBEKTOB
WHTEJUICKTyalIbHON coOcTBeHHOCTH. [laTreHTHas mokymeHTanus kak WH(popMannoHHbI MaccuB. OCHOBHBIC
MOHSITHS M OTIpEIeTICHUs B 001acTu nateHToBeneHus. O0beKTh n300peTeHuit. [laTeHTHOE 3aKOHOJaTeTBCTRO.
Mexnynaponnas nareraTHas kinaccudukanus (MIIK). [Tarentnsiit morck. OcoOEHHOCTH W BHUJIBI TIOMCKA.

4.2. OteuyecTBeHHbIe M 3apy0e:KHble aBTOMATH3HPOBAaHHbIe HMH(POPMALMOHHO-NIOMCKOBBIE
cuUCTeMbl NaTeHTHOW uHopMauum. XapakTepUCTHKA, OpraHU3alvs, BO3MOXHOCTH TMoucka. bJ]
®enepanbHoro uHCTUTyTa MpoMmbinuieHHONH coOctBeHHOCTH (PUIIC). CocTaB M BO3MOXKHOCTH AOCTYIA.
Crpykrypa natentHoro nokymenta B bJI. BJ] Amepukanckoro marentHoro BegomcTBa United States Patent
and Trademark Office (USPTO). CocraB B/l USPTO. Bo3moxHoctu nocryna. CTpykTypa MaTEHTHOTO
nokymenTta B bJI. B/l ESPACENET. Komnekuusa natentHsix b/l ESPACENET. Bo3moxxHOocTH AocTyrma.
CrpykTypa nareHTHOro 1okymeHTa B b/[. Buabl 1 BO3MOKHOCTH ITOKCKA.

Pazoen 5. Hnmepnem Kax mexnono2usn u uH@popmayuonHlil pecypc.

5.1. UnTepHeT Kak TexHoJOorus. Vcronb30BaHNE TEXHOJIOTHH BEOMHAPOB B Y4eOHOM Mporiecce.
CoBMecTHas paboTa HaJl JOKYMEHTAaMU U OpraHU3allii COBMECTHOTO OHJIAlfH MPOCTPAHCTBA ISl HAYYHOMH
paboTel. DddekT camoopraHuzanuu B TIIOOATBEHOW KOMIBIOTEPHOM CeTH. XapaKTEPHUCTHUKA COLHUATHHBIX
cereit. [Tonarue o 61orocdepe. McronpzoBanue cucteM KOHTPoJst Bepcuit GiHub. Bubsl monckoBbIX MaImH.
CtpyKTypa v IpUHIHI PabOThI TOMCKOBBIX MAIIWH.

5.2. [louckoBbIe CHCTEMBI ¥ SJHIHMKJI0NeAUYeckune mopTajsl. [Tonckosas cucrema Google. [Tpuembr
noucka napopmarmu. Cepsucsl noprana Google. Dnexrponnas noura Gmail u cepsuc GoogleTalk. ITouck
HaygyHoi nHpopmannu B GoogleScholar. ABTomMaTH4YecKnii MepeBOTINK BEO-CTPAHUI]. DHIIMKIIONEINYECKHUEC
noptansl Uatepuer. Texuonorus Wiki. MlcTopusi BOSHUKHOBEHHS U CTPYKTYpa CBOOOTHOW SHIMKIIOTICIHH
Wikipedia.

4 O0bem yueOHOM TMCUMILIHHBI.

O0beM JUCHUILTHHBI
Buna yueOHoii padoThI Axax, | Actp,
3E
q, q,
O0mast Tpy10eMKOCTh JUCHMIIIIHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
Jleknuu 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
CamocTosiTesibHasi padboTa 0,67 24 18
KoHTakTHas camocTosTenpHas pabora 0,67 0,2 0,15
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CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI | 238 | 17,85
Bua koHTpoJs: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«IIpoekTHpOBaHMeE MPOLECCOB U ANNAPATOB XUMHYECKOH TEXHOJIOTHI»

1. Heab AUCHUNJIMHBI - CYILIECTBEHHO PACUIUPUTH, CUCTEMATU3UPOBATH U UCIIOIB30BATh HA MPAKTUKE
3HAaHUW OCHOB THUIPABINYECKUX, TEIJIOBBIX M MAacCOOOMEHHBIX IPOIECCOB XUMHYECKOW TEXHOJIOTHH,
MO3BOJITIOIINX BBITYCKHUKAM OCYIIECTBISATh HAYYHO- HCCIIEIOBATENIbCKYI0 U TPAKTHUYECKYI0 padoTy Ha
NPEANPUITUSIX.

2. B pe3yJbTaTe M3y4YeHUs1 TUCHUILINHBI 00y4aI0IIMIACH 0JIZKEeH:

OO6nagath caeayoUMMI YHUBEPCATbHBIMU KOMITIETEHIIUSAMU U UHIUKATOPAMHU UX TOCTHXKEHUS:

YK-2 - VK-2.1; YK-2.2; VK-2.3; VK-2.5; VK-2.6; YK-2.7; YK-2.8; YK-2.10.
YK-4 - YK-4.2.

OO6nanath cneayouMMi TpodeCCHOHATHHBIMUA KOMIETCHIIMSIMEA U MHANKATOPAMH UX JOCTH)KCHUS:
IIK-1 - [TIK-1.1.
3uamp:

- METO/IbI pacyeTa TeIulo- U MacCOOOMEHHBIX aliapaTos;
- OCHOBHBIE IPUHIUIIBI OPTaHU3aAMU TPOLIECCOB XUMUYECKON TEXHOJOTHH;
- TUTIOBBIE MPOLIECCHI XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOLIUE annaparsl U METO/IbI UX pacyeTa;
- METO/Ibl COCTABJICHUSI TEXHOJIOTHYECKHUX CXEM C HAHECEHHEM BCEX almaparoB.
Ymemun:
- COCTaBIIATh MaTEPUAIbHBIC U TETNIOBBIC OAIAHCHI JISI CUCTEM Ta3-KUJAKOCT;
- paccuMTHIBaTh MapaMeTPhl TEIJI0- 1 MaCCOOOMEHHOT0 000PYJOBaHUS U HACOCOB;
- moadUpaTh CTaHJAPTHOE 000PYAOBAHHE, UCTIONB3YEMOE B XUMHUUECKON POMBIIIUICHHOCTH.
Baaoemw
- METO/I0JIOTHEN pacueTa OCHOBHBIX apaMeTPOB I'MAPOMEXaHUYECKHX, TEIIOBBIX K MAaCCOOOMEHHBIX
IIPOLIECCOB;
- OCHOBaMH IMPaBHJILHOTO MOA00pa TEIIO U MAaCCOOOMEHHOT'0 000PYI0BaHHS;
- METOJIJaMH COCTABIICHUSI TEXHOJIIOTUYECKUX CXEeM U TpaudecKoro n300paxeHusi OCHOBHOTO 000PYOBaHHUS.
3. Kpartkoe coagep:xaHue JUCUMIJIMHbI.

BBenenne. Pu3nKo-XUMHUECKHE OCHOBBI U OCOOCHHOCTH YCJIOBUI MPOBEIECHUS Tpoliecca pa3eneHus
JKUJKMX TOMOTEHHBIX cMecell pektudukanueit. Onucanue NMPUHIUMHAIBHON CXEMbl PEKTH()HUKAITMOHHOMN
YCTaHOBKH HEIpepbhIBHOTO neiicTBus. CpaBHEHHWE M OOJIACTH MPUMEHEHHUS HACATOYHBIX M TapelbyaThIX
KOJIOHH. [locTpoeHre paBHOBECHOW JTMHUU HA OCHOBE MMOJYYEHHBIX MHANBUAYAIbHBIX 3aJaHHI.

Pa3nes 1. Pacuér pekTH(UKAIINOHHOH KOJIOHHBI.

1.1._Pacuér HacagouyHoOi peKTH(PUKANNOHHOH KOJOHHBI HENPEPbIBHOIO AeiicTBUSA (11l TPeX
pa3MepoB HaCAKH).

MarepuanbHbiii 0anaHc KoJOHHBL Pacuér MuHMManpHOTO U padodero ¢guiermoBoro uucia. [loctpoenue
pabounx swmHUNA. Pacu€r ckopocTH mapoB W Awamerpa KOJOHHBI. OImpelnerneHre BHICOTHI HACAJKHU II0
MOIM(UIIMPOBAHHOMY YpaBHEHHIO Maccoorepenadyu. OmpeneneHre OOLIEr0 YMcCiIa W BBICOTHI €AMHMIIL
nepeHoca. Pacué€r ruipaBiniecKkoro COnpoTUBIEHUS HACATKH.

1.2. PacuéT Tapenb4yaroil peKTH(GUKANNOHHON KOJOHHBI HENIPEPbIBHOIO AeiicTBHS.

[IpenBapuTenbHblli BHIOOP Tapenok. MarepuanbHbIN OajaHC KOJOHHBI. Pacuér MHUHHUMAaTbHOTO U
pabodero ¢ermoBoro uncna. Pacder ckopocTu mapoB u AuaMmerpa KoyuoHHBL [locTpoeHune pabouux JIWHUH.
Omnpenenenne BICOTHI CBETIIOTO CII0S KUIKOCTH Ha Tapelike U mapocoiep:kanus 6apooTaxHoro cios. Pacuér
K03 PHUIIMEHTOB Maccoonepeaayu, o0IIero Ynucia equHuIl nepeHoca, ¢ pextuBHoctd Mo Mapgpu. Pacuér
BBICOTHI KOJOHHBI Ha ocHOBe KIIJI mo Mbpopdpu ¢ mnocTpoeHHEeM KHHETHYECKOW JHHHH. Pacuér
TUAPABIMYECKOTO COMPOTUBIICHUS! KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACAJA0YHON U Tapeab4aToi KOJOHH. ConmocTaBjieHUe JaHHbIX,
MOJIy4eHHBIX [0 MPOrPaMMaM KOMIbIOTEPHBIX U PYYHBIX Pac4éToB. BbI0Op KOJIOHHBI.

Pa3znea 2. PacuéTt u BbI0OOP Ten1000MEHHUKOB.

Pacuér u BBIOOp TEMIOOOMEHHUKOB MO OOIIEH CXeMe: -pacueT TeIJIOBOW HArpy3KH; - OMpEeICHUE
TEIUIOBOTO PEXKUMa M CpeHel NBUXKYILEH CHIIbI; - MPUOIMKEHHAs OleHKa KOA(p(UIIMEHTOB TEIJI00TAauH,
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Koo duureHTa Terionepeaadn, MOBEPXHOCTH Fop; - BBHIOOp THNA W HOPMAIM30BAaHHOTO BapuaHTa
KOHCTPYKLIUU;  -ONpEJAEJCHUEe  MapaMeTpoB  KOHCTPYKIMM  (HampuMmep, M8 KOXYXOTpYyOHOro
TEINIOOOMEHHUKA: dYHciaa Tpy0 M 4YMCiIa XOJOB, JOUaMeTpa TpyO, auameTrpa KOXKyXa, IOBEPXHOCTH
Ter1000MeHHUKA Fyopw U 1Ip.); - comocTaBieHne opueHTUPOBOYHON Fop U Fyopy; - COMOCTaBIEHNE NaHHBIX,
MOJYYEHHBIX MO MPOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX PAcueTOB; -THAPABINYECKUNA pacueT; - BBIOOD
ONTUMAJILHOTO BapHaHTa TEINIOOOMEHHUKA.

2.1. Pacuér K0o)XyxoTpyOUaTOro UCIIapuTEIIsl.

2.2. Pacuét koHACHCAaTOpa (KOXKYXOTpyOUaTOTro MU TUIACTHHYATOTO).

2.3. Pacuét mogorpesarens (KOXKyX0TpyO4aToro Wi MiIacCTHHYATOTO).

2.4. PacuéT X0J0AMIFHUKOB JUCTHIIIATA M KYOOBOT'O OCTaTKa (KOXKYXOTPYOUaThIX MU MJIACTUHYATHIX ).

Pazgen 3. 'mapoannamuyeckue pac4érnbl.

3.1 Pacuér ruapaBIruecKoro COnpoTUBICHUS TPyOOIIPOBOIOB

3.2. Pacuér onTuManbpHBIX AHAMETPOB TPYyOOIIPOBOIOB

3.3. Pacuér u moxbop HacocoB

Pasznea 4. I'padpuyeckoe opopmiienne.

TexHonornueckass cxema. PekTudukanmoHHash KOJOHHA OIPENENIEHHOTO THUIA C H300paKeHHUEM
JieTajel KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pasnene 1.
4. O0beM y4eOHOH TUCHHUILINHBI.

O0beM TMCUMTLTHHBI
Buna yuyeOHoM padoThbI Axan. | Actp.
3E
4. 4.

OO01asi Tpy10€eMKOCTh AU CIUNJINHbBI 2 72 54
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,56 56 42
KoHTakTHas camoctosTenpHas pabora 0,4 0,3

1,56
CaMoCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUIIINHBI 55,6 41,7
Bua HTOroBOro KOHTPOJIS: 3a4er ¢ OLEeHKOi

5.3. lucuuninHbl 4acTH, GopMHpPyeMoil y4acTHUKaMHU 00pa30BaTeIbHbIX OTHOIICHUH (AU CHUILINHBI
1o BbIOOpY)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«BBeneHne B MEMOPAHHYIO T€XHOJIOTHIO»

1 Heab TMCHUIIHHBI — 1aTh CTyJEHTaM IMEPBUYHBIC 3HAHUS 0 MEMOPaHHBIX MPOIIecCax pa3IeICHHUS
CMeced, JO0CTaTOYHBbIC [JIi TIOHMMaHUs CTYJICHTaMH OCOOCHHOCTEH M BO3MOXKHOCTEH MeMOpaHHOM
TCXHOJIOTHUH.

[IporpaMmma MUCHMIUIMHBI CTPOUTCS KaK 0030pHAs 1O OCHOBHBIM TEOPETHYECKHUM U MPAKTUYCCKUM
acrieKTaM MeMOpaHHOH TexHonoruu. OHa BKITIOYAeT B ce0s1 03HAKOMJICHHE C UCTIOIb3yeMON TEPMHUHOJIOTHEH,
C HAyYHBIMHU TIPUHITUTIAMHA MEMOPaHHOTO Pa3/e/ICHHs, C OCHOBAMHU pacdyeTa MeMOpPaHHBIX MPOIIECCOB.

2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obnadams CIETYIONTUMA KOMITIETCHIIMSIMHA U UHIANKATOPAMH MX JOCTHKCHHUS

IIK-1.1; IIK-1.2; TIK-1.3; TIK-4.1; T1IK-4.2; T1IK-4.3; TIK-5.1; TI1K-5.2; TIK-5.3.

3namo:

. Kiaccu(uKanuio M (PU3MKO-XUMHUYECKHE OCHOBBI IMPOIECCOB MEMOPAHHOTO Da3JIEICHUs C
Ppa3IMYHOMN ABUKYILEH CUIION;

. OCHOBBI TEXHOJIOTHH TIOJIYIIPOHUIIAEMBIX MEMOpaH U3 MOJMMEPHBIX M HEOPTraHMYECKHX
MaTepHaJoB;

. NPUHIUIHATIBHBIE KOHCTPYKIIMH MEMOPaHHBIX 3JIEMEHTOB, MOJIYJICH U alaparos;
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. MPUHIUIBI pa3pabOTKH U pacdyeTa TEXHOJIOTMYECKHX CXEeM MEMOpPaHHBIX YCTaHOBOK;
OCHOBBI ()YHKIIMOHUPOBAHUS PbIHKa MEMOPAHHOM TEXHOJIOTUU

Ymemn:

. MU3MEPSITh U PaCCUYNTHIBATH OCMOTHYECKOE JABJICHHUE BOJHBIX PACTBOPOB;

. UCIIONIb30BaTh PE3yJbTaThl JIA0OPATOPHBIX HCCIEAOBAaHUNA B pacdyeTax MeMOpaHHBIX
YCTaHOBOK;

. pa3pabaThiBaTh TEXHOJIOTUIECKHE CXEMbI MEMOPAHHBIX YCTaHOBOK;

onpeAensiTh MecTo U 3(P(PEeKTUBHOCTh HCMOJIb30BAaHUS CTaJUM MEMOpPAHHOTO pa3JieieHUsl B
TEXHOJIOTHYECKON CXeMe MTPOU3BOJICTBA

Bnaoemn:

. METOJIaMH pacyeTa pabovrx mapaMeTpoB Ipolecca MeMOPaHHOTO pa3elICHNUS;

. METOJIaMH OLICHKH YPOBHS KOHIIEHTPAIIMOHHON TOJISIPH3AIIH;

. TEXHUYCCKHUMH TPHEMaMH CHW)KCHHS YPOBHS KOHIICHTPAI[MOHHOW TMOJIAPU3AIlU B

MeMOpaHHBIX anmnaparax;

METOJIaMH BbIOOpa ONTUMAJIbHOW KOHCTPYKLUHA MEMOPAHHOTO MOIYJIS

3 KpaTkoe coaep:kanue IUCHUNIHHBI

1. OcHosHbie npeocmasieHus o0 MeMOpauHou mexHoao2uu. BBeneHue, TEPMHHOJIOTHS.
Uctopuorpadust memOpanHoil TexHonoruu. O030p MeMOpaHHBIX IPOLECCOB pa3AeieHus cMmecell —
O6apoMeMOpanHbIe, U] Py3nOHHBIC, FITEKTPOMEMOpaHHbBIE, TepPMOMEMOpaHHBIE.

2. Dusuxko-xumuieckue U MEPMOOUHAMUYECKUE  OCHOBbl  MEMOPAHHBIX — NPOYECCOs.
Konnenrpanuonnas mnomsipuszamusi  (KII), OnoxupoBanme wemOpan. MHWcruanas u  HabOmomaeMas
CEeJeKTUBHOCTb. MeToabl cHuxeHus Binusaus KII.

3. Knaccugpukayus memobpan, mpebosanus x membpanam. IlpuHuunbel KinaccupUKaIUU: TIO
mporeccaM MPUMEHEHHs, TI0 METOJIaM TOJIYYeHHs, TI0 TeOMETPUIECKON opMe, IO BHYTPEHHEH CTPYKTYpE.
Ob6ocHoBanue TpeOoBaHUM MOJB30BaTENIe K MeMOpaHaM: yJelbHasl MPOU3BOAUTEIBHOCTh, pa3eIstonias
CIIOCOOHOCTH, pecypc, MEXaHUUYECKasl, XUMUUYECKasi U TEPMHUUECKas CTOMKOCTh, YCTOMYMBOCTh K JIEHCTBHUIO
MUKpPOOPTraHU3MOB, CaHUTapHbIE TPeOOBaHUS, YCIOBUSI XpaHEHMsI, YTHIH3UPYeMOCcTh. Buabsl MemOpaH, ux
cBoiictBa. [lonynponuriaempie MeMOpaHbI U3 MMOJTUMEPOB, KEpAMUKH, TpaduTa, METAIIIOB, KOMITO3HIIHOHHBIC
MOJTYITPOHHIIAEMbIE MEMOpaHBI, )KUIKHE MEMOpaHBHI.

4. H3yuenue cmpykmypul u ceoticme memopan. ViccnenoBanue CTpyKTypbl MeMOpaH: OPUCTOCTb,
CpenHUM pa3Mep IMOp, TOJNIIMHA, aHU30Tponus, AedekTockonusa. McciaenoBaHue TEXHOIOTHYECKUX
napaMeTpoB MeMOpaH: yJelbHAs MPOU3BOIUTEILHOCTD, 3aJePXKUBAIOIIAsT CIIOCOOHOCTh, ycaaka MeMmOpaH,
pecypc paboThl. MeTo bl KaTMOpOBKH MOPUCTHIX MeMOpaH. CepTudukaris MeMOpaH.

5. Membpannvie annapamul u ycmanosku. MeMOpaHHbIE amnmapaThl ¢ IUIOCKUMH, PYTOHHBIMH,
TpyOUaThIMH, BOJOKOHHBIMH M MAaTPOHHBIMU 3JeMEeHTaMu. MemOpaHHbIE YCTaHOBKH: COCTaB YCTaHOBKH,
koMmoHoBKa. CrtocoObI pexynepaiuu suepruu. [IpoTodHblie U TyMmUKOBbIE pekUMBI paboThl. [leproaudeckue,
HENpPEPBIBHBIE U IUPKYJISIIMOHHBIE CXEMBI.

Texnonoeuueckue cxemvl ¢ ucnoavzosanuem memopan. Cdepbl TpPUMEHEHHS MeMOpaHHOMN
TEXHOJIOTHH. MeMOpaHHBII PEIHOK — MUPOBOM U POCCUHCKHH.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM U CIUIIINHEI
Buj yueOHoi1 padoThI Axan. | Acrp.
3E
4. q.

O0mast Tpy10eMKOCTb JUCHMUIIIIHMHBI 4 144 108
KonTakTHast padoTa — ayIMTOPHBbIE 3aHATHS: 1,8 64 48
Jleknun 0,9 32 24
[Mpaktuueckue 3ansatus (I13) 0,9 32 24
CamocrosiTesbHast paboTa 1,2 44 33
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,2 44 33
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAs aTTeCTalHs 1 0,4 0,3
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[ToaroroBka k 3K3ameHy. ‘ 35,6 | 26,7
Bua UTOroBOro KOHTPOJIA: IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHUINJIMHBI
«CTpPYKTYpHOE MO/IeTUPOBAHUE XUMHKO-TEXHOJIOTHYECKHX MPOLECCOB)

1. Heap AUCHMIVIMHBI — TIOJy4YEHHE CTyICHTAaMH 3HAaHWH B 0ONAacCTH MOJEIMPOBAHUS
OpraHU3alMOHHO-YIIPABIEHUYECKUX, TEXHUKO-SKOHOMUYECKUX M TEXHOJIIOTHYECKUX MPOLIECCOB HAYKOEMKHUX
IPOM3BOICTB HA BCEX ATAIaX )KU3HEHHOTO IIHKJIA XUMUKO-TEXHOJIOTHYECKON CHCTEMBI.

3agaum TUCIMIIMHBI BKIIOYAIOT:

— TEOPETUYECKYIO M MTPAKTUYECKYIO TIOATOTOBKY CTYJACHTOB B 00JIACTH MOJICTUPOBAHUS OPraHU3aIMOHHO-
YIPaBJIEHYECKUX M TEXHOJIOTMYECKUX IPOLIECCOB HA BCEX ATalax XH3HEHHOTO LHUKIA (YHKIMOHUPOBAHHS
XMMHKO-TEXHOJIOTHYECKON CHCTEMBI;

— U3y4eHHE NPUHIIMIIOB OPTaHU3AMOHHO-?)KOHOMUYECKOT'0 MOICIIMPOBAHUS OM3HEC-IIPOIIECCOB Ha 3Tanax
dbopMHUpOBaHHS TIPOEKTA,

— COCTaBJICHHE OM3HEC-TUIaHa U OLIEHKU Y(PPEKTUBHOCTH MPUHSATHS PEILICHHIA;

— BHEPCHHE HHHOBAIIMOHHBIX PECypcOCOEperalmux TEXHOJIOTHH M OmneHKa 3(dexkTuBHOCTH HX
peanu3anum;

— W3y4YeHHE TPHMEPOB TNPAKTHYECKON peamu3aliyd METOJ0OB OpPraHU3AIMOHHO-I)KOHOMHYECKOTO
MOJIEIUPOBAHUS pecypcocOeperaomux XMMUKO-TEXHOJIOTHYECKHIX MPOIIECCOB.

2. B pesyabTaTre n3y4eHusi AUCHUILNIMHBI 00y4alOLIuiicsa M0 nporpaMMe fakajiaBpuarta 10/KeH

Ooénadamp cnenyomUMA KOMIETEHITUSIMHA U UHIXKATOPAMHU UX JTOCTHKCHUS:
IIK-1.1; IIK-1.2; TIK-1.3; TIK-4.1; TIK-4.2; T11K-4.3; TIK-5.1; I1K-5.2; T1K-5.3.

3namo
— TOPSIIOK OpPTaHU3alUH, TUIAHUPOBAHUS U IPOBEACHUS TEXHOJIOTUYECKOT0 MPOIIECcCa;
— TMPUHIUIIEI pa3pabOTKH TEXHOJOTUUYECKHUX MPOIIECCOB, MHHOBAIIMOHHBIE METO/IBI M 000PYIOBaHUE IS
OCHAIIICHUS TPOU3BOICTBEHHBIX JTUHUN

Ymems
— HCHOJIb30BaTh TEXHUYECKHE CPEACTBA JUJII M3MEPEHHS OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKOTO
MpoIiecca, CBOMCTB ChIPhS U IPOYKITUH;
— 000CHOBaHHO BBIOMPATH PALIMOHAIBHBIC TEXHOJIOTHYECKHE MTPOLIECCHI;
— MCIOJIb30BaTh HOPMATUBHBIE TPEOOBAHUS TPUPOJOOXPAHHBIX ¥ (PMHAHCOBBIX JJOKYMEHTOB;
— BBIMIOJIHATH OaJIaHCOBBIC PACUETHI TPOU3BOICTBA

Bnaoemp
HaBBIKAMHU OCYIIECTBIICHUS TEXHOJIOTUYECKOTO MPOLIECCa B COOTBETCTBUH C PETJIAMEHTOM;
— OCHOBaMHM pacyeTa mapameTpoB d3HEPTrodh(PEKTUBHOCTU U pecypcocOepeKeHNs;
— HaBBIKAMM CHCTEMAaTH3alMU U 00001eH s HH(OPMAIIMK IO UCTIONB30BaHUIO PECYPCOB IPOU3BOJCTBA

3. Kparkoe coaepkanue Q11 CHUNITHHBI

BBenenmue.

Ilenn u mporenypsl OpPraHU3alMOHHO-?)KOHOMHUYECKOTO MOJEIUPOBAHMS pecypcocOeperaonmx
TeXHOJOTHIl. CUCTEMHBIN aHAIIU3 U CTPYKTYPHOE MOJICIIMPOBAHUE.

Oprasn3anoHHO-9KOHOMHUYECKOe MOAeTHPOBaHHe.

MonenupoBanue OU3HEC-TIPOLECCOB KaK HMHCTPYMEHT PELICHUS TEXHOJOTHYECKHX, MPOEKTHBIX U
OpTraHHU3allMOHHO-YIIPABJICHYCCKUX 3aJiayq q)YHKL[I/IOHI/IpOBaHI/I}I IMPONU3BOACTBCHHBIX IMPOLIECCOB. TexHomorus
SADT. OcHoBHBIE »HJIEMEHTHI TIpoliecca ymopaBieHus. Mojaenu mnpouecca TMPUHATHS — PELICHHI.
Knaccudukanus n xapakTepucTHKH OU3HEC-TIPOLIECCOB.

IIpumeHeHNe NPUHLIMIIOB CHCTEMHOTI0 AHAJIN3A NPH ONMCAHUM OM3Hec-TPOLecCcOB XMMHYECKOI0
NPOU3BOJCTBA.
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[TpUHIMIIBI CHCTEMHOTO aHalIM3a CTPYKTYpbl M OH3Hec-mporeccoB opranuzauuu. OO6mas ¢opma
aIropuT™Ma MOJENMPOBaHMs Ou3Hec-mpoleccoB. MHKancynsius AaHHBIX, Opoueayp UM (QYHKIUN 1mpu
onucaHuu Ou3Hec-mporeccoB. Llenn oprann3annoOHHO-3KOHOMUYECKOTO MOACTHPOBAHUS U METO/IbI aHAIM3a
npoueccoB.  PermamentupoBanue. Knaccudukanus  0oObEKTOB — OpraHM3alMOHHO-3KOHOMHYECKOIO
MOJICITUPOBAHMS C YIETOM OCOOCHHOCTEH MpeAMETHON 00JIaCTH.

MogaeanpoBanue NpoueAyp IMOMCKA TEXHOJOTHYECKHX M OPraHM3alMOHHO-IKOHOMHMYECKHUX
3aKOHOMEPHOCTei.

[TocTrosiHHBIE pecypchl XMMHKO-TEXHOJOTHYECKHUX mporeccoB. MHdonornueckas mMonenb JaHHbBIX.
IIpoBepka runote3. Ctatuctudeckuil ananus. KinactepHbliil aHanus. HTeNIeKTyanbHbIA aHAIN3 TaHHBIX.

Crparernu u MeTObI IPUHATHS PeLICHUH.

Meroapl TpuHATHS pemieHuid. BpiOOp pamuoHambHOTO pemnieHus. AKCHOMBI  palliOHAIBLHOTO
nosefeHus. JlepeBbst pelieHuid. Mozenu IpencTaBlIeHUs 3HAHMM Ui IoucKa pemeHuid. Iloctpoenue
pemaromux npasui. OOyyarome nporeaypsl.

AJITOPUTMBI  OPraHM3AIHOHHO-)KOHOMHMYECKOr0  MOJCJMPOBAHMA W  MOJACTHPOBAHHE
HHKEHEPHO-TEXHOJIOTMYEeCKHUX 3a/1a4.

[Ipumenenne MonenMpoBaHUs TPU PELIEHUHM TEXHOJOTMYECKMX UM OKOHOMMYECKHMX 3aaad. Pounb
MOJICJINPOBAHUS TEXHOJOTMYECKHUX IMPOLIECCOB INPH PEIIEHHH OPraHU3allMOHHO-DKOHOMUYECKUX 3a/1ad.
3agaua ONTUMHU3ALUHA

4. O0béM y4eOHOH JUCHHUIIMHBI

O0BbeM THCHHUIIIHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
q, q,

O01mast Tpy10eMKOCTb JUCUMIIIIMHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48
Jleknun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,9 32 24
CamocrosiTesbHasi padoTa 1,2 44 33
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,2 44 33
Bua konTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHS 1 0,4 0,3
IToaroroBka K SK3aMeHY. 35,6 26,7
Buj uTOroBOoro KOHTpoJIs: K3aMeH

AHHOTaUUsA padoyeil NPOrpaMMbl JUCUUIIIMHBI
«bapoMemMOpaHHbIe MPOLECCHD)

1 Heap qucUMMIMHBI — JIaTh CTYyJSHTaM 3HAHUS O MPOIeccax MEMOPAHHOTO Pa3JACTEHUS KHUIKHX
CMecel, rae TUMUATHPYIOIIEH cragueit sBisercs nuddy3noHHbIN TepeHoc yepe3 MeMOpany. B kypc BxomsT
KaK TEOPETHYECKHE MaTepHalibl, CBS3aHHbIC C MpHHIMIAMH JU()(PY3MOHHO-KOHTPOIHPYEMBIX IPOIECCOB
MEMOpaHHOTO pa3AClICHUsl, TEPMOAMHAMUKOW, KHUHETHKOW W JBIDKYIIEH CHJIOW TMPOIECCOB, TaK |
MPAKTUYECKHE BOIMPOCHI, OTHOCAIIUECS K OCOOCHHOCTSAM pacueTa MeMOpaHHBIX YCTAaHOBOK M amiapaToB, a
TaK)Ke MPOMBILUIEHHOE PUMEHEHHNE 3TUX MPOLIECCOB MPHU Pa3AeICHUH ra30BbIX U )KUJIKUX CMECEH.

2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams clefyOmUMU KOMIETESHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

[IK-1.1; TIK-1.2; TIK-1.3; [1K-4.1; 11K-4.2; [1K-4.3; T1K-5.1; TIK-5.2; I1K-5.3.

3namo:

- MEXaHU3M pazJiesieHus] B 0apoMeMOpaHHBIX MPOLIECCaX;

- METO/IbI pacyeTa CeJIeKTUBHOCTH MeMOpaH B OMHAPHBIX 1 MHOITOKOMITOHEHTHBIX CUCTEMaXx;
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- BIIMSHUE ONPEACNAIONMX (aKTOPOB — JIABJICHUS, TEMIIEPATyphl U KOHIIEHTPALMHU HA YIEIbHYIO
MPOU3BOIUTENILHOCTD U CEIEKTUBHOCTD;

- IOHSTHE BHEIIHETO TU(PPY3MOHHOTO COPOTHUBIICHHS B OapoMeMOpaHHBIX Mpolieccax,

- anmmaparypHoe odopmiieHHe 0apoMeMOpPaHHBIX MPOIECCOB.

Ymemn:

- MPOU3BOJUTH TEXHOJOTHYECKUI pacueT OCHOBHBIX TUIIOB amlapaToB M YCTAaHOBOK, HCHOJb3YS
Hapsay C OaJaHCOBBIMM ypaBHEHHMSAMH (OPMYNbl JUIsL pacyeTa CeJIEKTUBHOCTH M yJEJIbHOU
MPOU3BOIUTENILHOCTH MEMOpaH;

- MPOU3BOJUTH pacueT JBYXCTYNEHUYAThIX CXEM U YCTAaHOBOK C PEIUPKYISAIHUE pa3aenseMoro
pactBopa;

- IPOU3BOIUTH CEKIIMOHUPOBAHUE AIapaToB B YCTAHOBKE.

Braoemw:

- METO/IaMHU pacueTa rupaBInyecKoro CONPOTUBIICHHUS allllapaToB U yCTAHOBOK

- OCHOBHBIE C(pepbl IpUMEHEHHs OapoMeMOpaHHBIX MPOIIECCOB;

- MPOU3BOAUTH pacueT M BBHIOOP BCIIOMOTaTEeNbHOTO OOOpYIOBAaHUS AJIs MPOLIECCOB pa3JIEICHUS
KHUJIKUX Cpell

3 Kpartkoe coaep:xaHue JUCUMILIIHHbBI

1. Bsenenue. Llenau u 3agaun Kypca.

2.  Tepmunonorus. Knaccubukamuss mnporeccoB. MukpodunbTparus, yiabTpaduibTpanys,
HaHO(WIbTpaLUs U 0OpaTHBIM 0CMOC; UX KpaTKas Xapakrepuctuka. OcoOEHHOCTH 3THX MPOLIECCOB

3.  MacconepeHoc depe3 wmemOpaHy. Moxaenun U ypaBHEHUsS TiepeHoca. JIBwkymas cuia
6apoMeMOpaHHBIX IPOIIECCOB.

4. MemOpaHpl, HCHOJB3yeMble B OapoMeMOpaHHBIX TIporeccax. MeToabl HCCIeI0BaHUE
XapaKTEPUCTHK MOPUCTOCTH MEMOpaH: «CPEeIHHUH paauyc Mop», «paclpeaeseHue pacrlpeaeieHus Mop Io
pa3zMepam», «TOUKa Iy3bIpbKay.

5. OCHOBHBIE XapaKTEpPUCTUKU TMPOLECCOB  pa3/eNieHUs KUIKUX cMmecel.  YienbHas
MPOU3BOJUTENIBHOCTD, BJIMSHHE OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpoB (COCTaB M KOHLEHTPALHUS
HCXOJIHOTO pacTBopa, BennunHa pH, Temneparypa, pabouee nasnenue). [lonstue HaOm01aeMON 1 HCTUHHOM
CEJIGKTUBHOCTU MeMOpaH, CIOcOObI MX U3MEPEHHUS U pacueTa. BiusiHie cocTaBa U KOHLIEHTPAIMKU UCXOJHOTO
pacTtBopa, BenuuuHbl pH, Temmeparypbl, paboudero maBieHHs Ha CEJICKTHBHOCTh MeMOpaH. SIBieHue
koHIeHTpannonHoi mnomsipuzanuu (KIT). Meroasl uccinenoBanus («dnexktpoandy3MOHHBINY, <«Ta3epHas
UHTEPPEPOMETPHS», «KOCBEHHBIN») U CHMXKeHUs oTpuuarensHoro BiusHUs KII. Pacuer ocmoTtmueckoro
JTaBJICHUS PACTBOPOB.

6. MemOpanHble anmapaThl, KJIacCH(HKaIMsg, OCHOBHbIE TpeOOBAHHS U XapaKTEPUCTUKU.
TexHonornueckue OCOOEHHOCTH U cQepbl ONTUMAIbHOIO TPUMEHEHHUS amnmaparoB ¢ pPYJIOHHBIMH,
TpyOUYaThIMH, TIOJIOBOJIOKOHHBIMU MEMOpPAHHBIMH 3JIEMEHTAMH U aIllapaToB THIA «UIbTP-TIpeccy». Biusnue
U pacyeT TUIPaBINYECKOTO COMPOTUBICHUS MEMOpaHHBIX ammapaToB. MeTOAbl OYUCTKH U pereHepaluu
MeMOpaH.

7.  TexHOJOTMYECKHUH pacyeT YCTAaHOBOK MEMOpAHHOTO pa3leieHUs JKUIKHX CMECEH.
CekunoHMpoBaHUE MEMOPAaHHBIX anmnapaToB. MHOrOCTyIEHYaThIe CXEMBbI (TIPOCThIE U C peruKkiom). Pacuer
O6apomMeMOpaHHBIX MPOIECCOB C UCMOJIB30BAHUEM KOMITBIOTEPHBIX MPOrpaMM MPOU3BOAUTENEH MEMOpaHHOM
TEXHUKU.

8.  IIpumepsl NPOMBILIUIEHHOTO IPUMEHEHUsI 6apoMeMOpaHHbBIX MPOILIECCOB.

4 O0beM yueOHOI JUCUMIIJIMHBI

O0BpeM U CIHUIIIINHEI
Buj yueOHoi1 padoThl Axan. | Acrp.
3E
q, q,
O0mast Tpya10eMKOCTb JUCHMUIIIIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,8 64 48
Jleknun 0,9 32 24
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[paktuueckue 3ansatus (I13) 0,9 32 24
CamocrosiTesibHast padora 2,2 80 60
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 2,2 80 60
Bua konTpoJs:

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMexXyTOYHAs aTTeCTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHY. 35,6 26,7
Buja uToroBoro KOHTpOJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OCHOBBI JIEKTPOXUMUM

1 Henp aucUMIUVIMHBI — TPUOOpPETEHHE CTYIACHTAMH 3HAHUH O KOPPO3HOHHBIX IpoIleccax,
MPOTEKAIOIINX B Ta30BbIX M JKUJKHX CpeAax, O BUAAX KOPPO3UH, UMEKIIMMH MECTO B INPUPOJHBIX H
TEXHOJIOTUYECKUX Cpeax.

2 B pe3yabTaTe U3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoamse CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-1.1; IIK-1.2; [IK-1.3; [IK-4.1; IIK-4.2; I1IK-4.3; [IK-5.1; I[IK-5.2; IIK-5.3.

3nams:

— (pu3MUECKHil CMBICI IPOIECCOB, MPOTEKAIOIINX HA AJIEKTPOIAX;

— MEXaHHU3MbI IPOTEKAIOIINX KOPPO3UOHHBIX IIPOLIECCOB;

— METO/Ibl HCCIIEOBAaHNS KHHETUKH 3JIEKTPOJHBIX MPOLECCOB U MPOLECCOB KOPPO3UH;

— ¢cnocoObl KOPPO3HMOHHBIX UCTIBITAHUH.

Ymemn:

— CHHUMAaTh MOJISIPU3AI[MOHHBIE KPUBBIE AIEKTPOIHBIX MPOIIECCOB, CTPOUTH AHMArpaMMbl KOPPO3UH;

— OINpEAeNsaTh Ha OCHOBE SKCIEPUMEHTAIbHBIX HMCCIECIOBAHUW M JUTEPATYPHBIX AaHHBIX TOKU H
MOTEHIIMAIBI KOPPO3HH, OKA3aTEIN KOPPO3UH;

— OMNpEAeNATh JUMUTHPYIOIIYIO CTaAUI0 KOPPO3UOHHOIO MPOLECCa;

— TMPOU3BOJUTH OLEHKY KOPPO3MOHHOU CTOMKOCTH MaTepUaliOB B arpECCUBHBIX Cpeax;

— MPOBOAUTH YCKOPEHHBIE KOPPO3HUOHHBIE UCIIBITAHHUS;

— MPUMEHSTH MOTYYCHHYIO HH()OPMAIIHIO TSl PEIICHUS KOHKPETHBIX TEXHOJIOTHYECKUX 3a]1a4.

Braoemn:

— HaBBIKAMU HACTPOWKH TEXHOJOTHYECKOrOo OOOpYIOBaHMS, HAaJaJKH TMPUCIIOCOOJICHUH,
WHCTPYMEHTA U IPYTrOil OCHACTKH, BKJIFOUCHHOH B JTa0OPATOPHBIN MPAKTHKYM.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Beeoenue. Teopemuueckasn sneKmpoxumust

3HavueHue, UEeIu U 3a/1a4yd AUCHUIUIMHBL. COBpPEMEHHOE ONpeiesieHne KOPPO3UH U COMPOTUBICHUS
MaTepuaioB. 3HaueHHe 00pbObI ¢ Koppo3uei. OCHOBHBIC pa3ieibl U MOHATHS TucuuInHbl. Kimaccudukarms
BUJIOB pa3pyllieHHs MaTepHalioB IMOJ JCHCTBUEM arpeccHBHbIX cpel. KonudecTBeHHass OIEHKA
KOPPO3HMOHHOTO Pa3pyLICHUs MAaTEPUAIIOB. DIEKTPOXUMHUYECKAs U XMMUYECKask KOPPO3Usl.

OcHoBHble noHATUA 3ekTpoxumuu. [IpoBoguuku I u Il ponma. DnekTposnn3 Kak OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIN MPOLECC.

Knaccudukanus TPOBOAHMKOB M MPOXOXKICHHE IMMOCTOSHHOTO JJIEKTPHUECKOTO TOKa Yepes
3JIEKTPOXUMHUYECKUE CHUCTEMBbl. OCHOBHBIE THIIBI JJEKTPOXMMHYECKUX CUCTEM M HMX COCTaBHbIE YacTH.
Ornpenenenne NOHATUM KaToX U aHOA. OTINYUTENbHBIE TPU3HAKHU JIEKTPOXUMUYECKUX PEAKIUH.

3akonbl Dapajes, Kaxylmecs OTKIOHEHUs. BrIxo o ToKy.

Pa3zoen 2. Ocnogul snexmpoxumuieckoi mepmMoOUHaAMUKU

[IpyunHBl BO3HMKHOBEHHsI 3JIEKTPOXMMHUUYECKOrO IIOTEHIMAada Ha TPAHMIE BJIEKTPOI-PacTBOP.
PaBHoBecue B anekTpoxumMudeckoi menu. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MONYpPEaKUH W TOHSITHE
anekTpoaHoro mnoreHnuana. Kmaccuduxanus snextponoB. KoHnenuus 371eKTPOHHOIO pPaBHOBECHS Ha
rpaHuiie aeKkTpoa-mMetaut. Knaccupukanus snexkrpoxumuueckux nenei. [Ipasuno 3HakoB u pacuer /(C.

Bonopoansiil a5ekTpoa M cTaHmapTHas BoAopoaHas mkama. Kucimopomseiit snexktpon. Juarpamma
[Typ6e. MemOpaHHbIe paBHOBECHE, MEMOPAHHBIH MTOTEHIINAL.
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CrpoeHue ABOMHOTO 3JEKTPUUYECKOTO CII0SI

CBs13b DJIEKTPUUYECKUX M aJICOPOIMOHHBIX SIBJICHUN Ha TpaHwuile paszaena $a3. EMKOCTh nBOWHOTO
ANEKTpUUecKoro  cios. lloTeHuMansl HYJAEBOro 3apsiia ©M  MeXaHu3M  BO3HUKHOBeHHs JJ[C
3JIEKTPOXUMHUYECKOM LIEeTIH.

OcCHOBHBIE MOJIETIbHBIE MPEICTABIICHUS O CTPOEHUHU JJBOMHOTO AJIEKTPUUECKOTO CIIOSI.

OCHOBBI AJIEKTPOXUMUYECKON KHHETHKH.

OOmiasi xapakTepUCTUKA SIEKTPOXUMHYECKHX MpoieccoB. [lomsapusannoHHas XapakTepUCTHKA B
YCJIOBHSIX JIMMUTHPYIOIIEH CTaMK MaccorepeHoca. MeTo 1 Bpallaroierocs JuCKOBOTO dJIEKTPO/Ia.

Teopust 3aMeIICHHOTO pa3psiia U €€ COBPEMEHHOE 000CHOBaHME. MeTO bl M3yUCHHUsI CTaIUi pa3psii-
MOHU3ALMHU. 3aKOHOMEPHOCTU HJIEKTPOJHBIX MPOILIECCOB B YCIOBHSIX MEIJICHHOM XWMHUYECKOW CTaIuu.
MHorocTaauitHble peakIuu C TOCIe0BaTEIIbHBIM ITEPEHOCOM JJIEKTPOHOB.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM U CIUIIIIUHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh AU CIUNIHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,78 64 48
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (I13) 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 2,22 80 60
Bua koHTpoJs:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS AaTTECTAIIH ] 0,4 0,3
IToaroroBka K S5K3aMeHY. 35,6 26,7
Buja uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«uddy3nonnnie MeMOpaHHbIE NPOLECCHD)

1 Ieab IMCHMIUIMHBI — 1aTh CTYJEHTaM 3HAHUS O MpolleccaX MEMOPAHHOIO pa3JesieHUs] Ta30BBIX
cMecel, rae TUMUATHPYIONIEeH cragueit sBisercs nuddy3noHHbIN TepeHoc Yepe3 MeMOpany. B kypc BxomsT
KaK TEOPETHUYECKUE MaTepuajbl, CBS3aHHBbIC C MPUHIUNAMU TU(PPY3MOHHO-KOHTPOIUPYEMBIX MPOLIECCOB
MEMOpPaHHOTO pa3AClICHUsl, TEPMOJAMHAMUKOW, KHHETHMKOW W JBIDKYIIEH CHJIOW TPOIECCOB, TaK |
NPaKTUYECKHE BOMPOCHI, OTHOCSIIUECS K OCOOCHHOCTSIM pacyeTa MEMOpaHHBIX YCTAaHOBOK U amlaparoB, a
TaK)Ke MPOMBILUIEHHOE PUMEHEHHUE 3TUX MPOLIECCOB MPHU Pa3AesIeHUH Ta30BbIX U KHUJIKUX CMECEH.

2 B pesyabraTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0IUICS TOJI/KEH:

Obaaoams clieqyomUMU KOMIETCHIIMSIMU U HHAUKATOPAMH UX JOCTUKECHUS:

ITK-1.1; ITK-1.2; TTK-1.3; T1K-4.1; 11K-4.2; 11K-4.3; TIK-5.1; TIK-5.2; TIK-5.3.

3namo:

o MPOLIECChl MEMOPAHHOTO pa3/IeeHNs Fa30BbIX U KUAKUX CMECeil, I/1e TMMUTHUPYIOIEH cTanuen
saBisieTcs U Py3MOHHBIHN TepeHoc yepe3 MeMOpaHy;

o OPUHIUIBL  TUPPY3UOHHO-KOHTPOIUPYEMBIX — TPOLIECCOB  MEMOpPAaHHOTO  pa3iesieHUs,
TEPMOJMHAMUKY, KHHETHUKY U JIBUXKYILYIO CHITY IPOIIecca;

. OCHOBHBIC THUITBI MEMOPAaH U MEMOPAHHBIX CHCTEM;

o METO/]Ibl pacuera CeJIeKTUBHOCTH MeMOpaH B OMHAPHBIX U MHOTOKOMIIOHEHTHBIX CHCTEMAX;

o OCHOBHBIE MOJIEIM MEXaHHU3Ma pa3fesieHusl U BIUSHHUE ONpeAesomux (HakTopoB — AaBlIeHUS,
TEMIEpaTypbl U KOHIEHTPAlMM Ha YIAEIbHYIO MPOU3BOJIUTEIBHOCTh W CEJEKTUBHOCTh, a TaKXkKe HuX
Ka4eCTBEHHOE M KOJIMYECTBEHHOE ONMCAaHNE HAa OCHOBE YPaBHEHUH IepeHoca yepe3 MeMOpany;

o anmaparypHoe O(QpOpMIICHHE W NPOMBIILJICHHOE MpUMEHEHHe IU(PY3MOHHBIX MEMOpaHHBIX
MPOLIECCOB

Ymemn:
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o IIPOU3BOJUTH TEXHOJOTMYECKHI pacuyeT OCHOBHBIX THUIIOB alllapaTOB U YCTaHOBOK, UCIOJIB3YS
Hapsay C OaJaHCOBBIMM ypaBHEHHMSAMH (OPMYNIbl JUIsL pacyeTa CeJIEeKTUBHOCTH M yJEJIbHOU
IPOM3BOIUTENBLHOCTH MEMOpaH;

o IIPOU3BOJUTH PACYET YCTAHOBOK KOJIOHHOTO THIIA;

o IIPOU3BOJUTH PAacyeT Pa3JeIICHUsI MHOTOKOMIIOHEHTHBIX CHCTEM.

Braoemw:
e  METOJaMHM pacyeTa OCHOBHBIX THIIOB alllapaToB M YCTAHOBOK;
. OCHOBHBIE C(epbl NMpPUMEHEHUS AU(PPY3MOHHBIX MEMOpPAHHBIX IPOLECCOB M BAPHAHTHI HMX

MPOBEJICHUS: OUMCTKA U pa3JelIeHHe KUAKUX U Ta30BbIX CPEJl, BbIJEIEHNE [IEHHBIX KOMIIOHEHTOB KHUAKUX U
ra30BbIX Cpef;

®  [POM3BOAUTH TOAOOP OCHOBHOTO M BCIIOMOTATEILHOTO OOOpYIOBaHMSA Il MPOBEICHUS
T PY3MOHHBIX MEMOPAHHBIX MPOLIECCOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

1. Beeoenue

3anauu, pemiaeMbie B Kypce. OCHOBHBIE TEPMUHBI U ONPEEIICHUS, TPUHATbIE 0003HAYEHUSI.

Knaccudukanms muddy3noHHBIX MEMOPAHHBIX MPOIECCOB M MX KpaTKas XapaKTepUCTHKA, chepbl
MPUMEHEHHUS, IBIKYINAs CUJIA, YPAaBHEHUs TepeHoca (Iuanu3, dIeKTpoananus, nuddy3noHHoe pa3nencHue
ra3oB Ha MOPHUCTBIX U HEMOPUCTHIX MeMOpaHax, Mbe30- U TEPMOJIUAIN3, CEJIEKTUBHOE U3BJICYCHHE HOHOB U
MOJIEKYJT Ha )KHUJIKIX MEMOpaHax).

2. OcnogHvie 3aKoHOMepHOCTU OUPDYIUOHHBIX MEMOPAHHBIX NPOUECCO8

Mexanusm nup@dy3su U KOJIMYECTBEHHOE OMHMCAaHUE (CTAaTUCTHUECKUH, TEPMOIMHAMHUYECKUN W
(EeHOMEHOJIOTHYECKUN TOIX0/IbI); MEXaHW3M M DJEMEHTapHbIE CTAJAMH MacComlepeHoca (MPOHUIIAHUS)
KOMIIOHEHTOB uepe3 MeMOpaHy, BKJaJ COpPOIUH W PAaCTBOPHUMOCTH B IMPOHHUIAEMOCTb; JIMMUTHPYIOLIHE
CTaJuu TIepeHoca depe3 MeMOpaHy; audQy3noHHBIM MEPEHOC, COMPSHKEHHBIM C XUMHYECKOW peakiuei
(«obneruennas qudQy3us»); aKTUBHBINA TIEPEHOC.

OcoOeHHOCTH TepeHoca Yepe3 HEMOpUCThbie MEeMOpaHbI: BIMSHHE TEeMIIepaTypbl U JaBICHUS Ha
npoHUIaeMocThb (muddy3uro u copOIuio).

Oco0eHHOCTH MaccomepeHoca, COMPOBOKIAEMOT0 B3aUMOIEHCTBUEM TPOHUKAIOIIET0 KOMIIOHEHTA C
MaTepHagoM MeMOpaHbI.

Konnentpanuonnass mnonspuzanuss B Iudy3uoHHBIX MeMOpaHHBIX I[poleccax; MPUYUHBI €€
MEHBILETO BIUSHUS 10 CPABHEHUIO ¢ 0apOMeMOpPaHHBIMU MPOLIECCAMHU.

Hudbdy3monnoe paszmenenue raszoB. OOmas xapakTepucTHka mporiecca. OOmacTd NpPUMEHEHHS.
JBmwxymas cuna. [Ipumensemble MeMOpaHbI.

MaccomnepeHoc B MOPUCTBIX MeMOpaHaxX: MPOHUIIAEMOCTh U CEJIEKTUBHOCTH I'a30aud(y3nOHHBIX U
copOUMOHHO-T1(PPY3MOHHBIX MEMOpaHHBIX cucteM, Tuddy3us Knyncena, BausHue copOIun, KanuuIspHOM
KOHJICHCAIlUH, TIOBEPXHOCTHOW ® (UKOBCKOM muddy3umn u  ynbTpadmiIbTpallUOHHOTO IIOTOKAa Ha
NPOHHUIIAEMOCTh U CENEKTUBHOCTh pa3eiieHUs Ta30B C HCIOJIb30BAaHHUEM MOPHUCTHIX MeMOpaH. OO6nacTb
NPUMEHEHHUS U TMEePCIEeKTUBBl 3TUX MpoleccoB. MacconmepeHoC B HEHNOPUCTBIX MeMOpaHax: Teopus
CcBOOOJHOTO 00BEMa, MOJETb AKTHBUPOBAHHBIX CKA4YKOB. BiusHMe TeMrepaTrypsl W JaBJICHUS Ha
MPOHUIIAEMOCTh M CEJIEKTHUBHOCTh pasneneHus ra3oB. OcobeHHoctu nud@dy3noHHOro mMepeHoca Ia3oB B
MeTaJlaX U CTEeKJax.

Huamm3. Obmas xapaktepuctuka nporecca. O6mactu nmpumeHenus. JBrwkymmas cuia. MemOpaHbI.
OObIuHBIN 1 TOHHAHOBCKUH auanu3. D ekt JloHHaHa. YpaBHEHUS IEPEHOCA PACTBOPUTENS U PACTBOPEHHBIX
BElIeCTB uepe3 MeMOpaHy. MexaHu3Mm pasnieneHus Nnpu auaiu3e. MaccomnepeHoc NMpu AUaau3e, BIUSHHE
KOHIICHTPALMOHHOW MoJIsipu3aunu. BnusHue temmepaTypsl M KOHIIGHTPAIMH PAaCTBOPEHHBIX BEIECTB Ha
CEJIEKTUBHOCTD U MPOHHUIIAEMOCTh MEMOPaH.

3. Memoowl pacuema memOpaHHbIX annapamos u yCmaHo80K

[TpuHuMIBI pacueTa anmapaToB AJi OCYLIECTBICHUS AUPPY3HOHHBIX MEMOPAHHBIX MPOIECCOB, UX
OTIMYHUE OT OApOMEMOPAHHBIX MTPOIECCOB.

CrniocoObl oOpranu3anuy MOoTOKOB B MOAYNsIX. Pacuer Moayneit Ha OCHOBE M30TPOMHBIX MEMOpaH st
pasneneHus OuHapHBIX cMmecedl. OCHOBHBIC JOMYIICHUS W OTPAHUYCHHUS. YUET BIMSHUSA CTPYKTYPHI U
OpraHHU3aIy MOTOKOB B MOYJIE IIPU pacyeTax 1o MOJAEIHU UJICaTbHOTO CMELIECHHUS B HAIOPHOM M JPEHAXKHOM
KaHaJlaX; MOJEJH HJICaJIbHOTO BHITECHEHHSI B HAIOPHOM KaHaJle U MOMEPEYHOro TOKa repMeaTa B HalOpHOM
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U IPEHA)KHOM KaHasax MpH IpSIMOTOKE U MPOTUBOTOKE. OCOOEHHOCTH pacdyeTa MOAYJIS C MOJIOBOJIOKOHHBIMU
MeMOpaHamHu.

Pacuer Motysnst HA OCHOBE aCHMMETPUYHBIX ¥ KOMIIO3MLIMOHHBIX MEMOpaH JUIsl pa3iesieHus] OMHAPHBIX
ra3oBbIX cMmeceil. MeMOpaHHBII MOJyJIb Ha OCHOBE IIOJBIX BOJIOKOH. PynoHHBIH Momymb. Moaynbs ¢
IUIOCKOTIapaJUIEIbHBIM PACIOIOKEHHEM MeMOpaH. BiusiHIe CTPYKTYpBI M OpraHU3aliy IOTOKOB Ha MPOLIECC
pasneneHus. Pacuer Moy s pasaeieHus MHOTOKOMIIOHEHTHOM cMecH. [IpoekTHas moCcTaHOBKA 3a1a4u.
TexHonornueckass IOCTaHOBKAa 3aJadyd. BiMsHuME CTPYKTypbl W OpraHu3alud IOTOKOB Ha Ipolecc
paszeneHus.

[TpubnuxeHHplid MeTOJ pacueTa MEMOpaHHBIX MOAYJNEH NpU pPa3lelNeHUH OMHApHBIX U
MHOTOKOMIIOHEHTHBIX cMmeceil. CpaBHUTENbHBIA aHaIM3 MEMOpAHHBIX anmapaToB, JOCTOMHCTBA H
HEIOCTaTKU PAa3JIUYHBIX KOHCTPYKTHBHBIX THUIIOB IPOMBIIIJICHHBIX amnmnaparoB. Beibop MemOpaHbl u
KOHCTPYKLUU-'anmapaTa Uld OCYILECTBIEHHS KOHKPETHOro mporecca pasaeneHus.IIpuHnunsl pacuera
MEMOpaHHBIX YCTaHOBOK. Pacdyer MeMOpaHHOW yCTaHOBKHM KOJIOHHOTO THma (MEMOpPaHHOW KOJIOHHBI)
METOJIOM YHUCEJl EANHMUIL IEPEHOCA.

Bnusinue ¢uermMoBoro uucia, BEIMYMHBI U COOTHOUIEHHUS JIaBICHUS U CKOPOCTEH B JPEHAKHOM M
HAIlOPHOM KaHalax, TpeOyeMol cTemeHH pasiesieHus, Ko3(pPUIMEHTOB NMPOHUIIAEMOCTH Ha Tpedyemyro
IIOBEPXHOCTb MEMOPAH U BBICOTY KOJIOHHBI.

4. I[Ipomviuinennoe npumenerue OUPPy3uoHHbIX MEMOPAHHBIX NPOYECCO8

Beinenenue Bojiopojia U3 NpoJyBOYHBIX I'a30B CHHTE3a aMMMaKa M B IIpolieccax He(PTeXMMHUIECKOTro
Y OCHOBHOT'O OPTaHWYECKOI0 CUHTE3A.

OuncTka IPUPOJHOTO, HEPTSIHOTO (IOMYTHOI0) U TEXHOJOTHYECKUX Ta30B OT AMOKCHJA yriiepoja 1
CEpoBOIOPOAA.

Ocymika npupoHOro U He(TsiHOTO rasa. [loaydyeHne CHHTETHUECKOrO TOIUIMBHOTO ra3a IMpu OYHUCTKE
Ouorasa oT AMoKcHa yrieposa. Pa3ienenue Bo3ayxa ¢ mojrydeHueM 000TaleHHOro KUCIOPOIOM HITH a30TOM
LIEJIEBOTO NIPOAYKTA. PazneneHne n30TONOB M palMOaKTUBHBIX I'a30B. M3BiedeHue reaus U3 IpUPOIHOTO U
HeQTSIHOTO ra3oB. PeryiampoBaHue cocTaBa Tra3oBOW cCpeibl NpPU XPAaHEHUH CEIIbCKOXO3HCTBEHHOM
nponykuuy. KoHIEHTpUpOBaHME JUOKCHAA CEpPbl U3 Ta30B. OJIEKTPOJMAIU3HBIE YCTAHOBKU OIPECHEHHUS
COJIOHOBAThIX M MOpPCKHX BoOJ. Jluanmu3 B MHUKpOOMOJOTHYECKOW U (apMaleBTHUECKOW OTpacisx
IPOMBIIIJICHHOCTH, B MEIULIMHE (AIapaT «MCKYyCCTBEHHAs ITOUKay).

Bb100op MpOMBIIUIEHHBIX anmapaTroB, TEXHOJIOIMYECKHE MapaMeTpbl U CXeMa Ipolecca, TEXHUKO-
SKOHOMMYECKHE NTaPAMETPBI YCTAHOBOK.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM U CIUIIIINHEI
Buj yueOHoi1 padoThl Axan. | Acrp.
3E
q, q,

O0mast Tpy10eMKOCTb JUCHHUILIIMHBI 3 108 81
KonTakTHast padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jleknun 0,89 32 24
[paktuueckue 3ansatus (I13) 0,44 16 12
CamocrosiTesibHast padora 1,67 60 45
KoHTakTHas camocTosTenbHas paboTa 167 0,4 0,3
CamocTosITeTbHOE U3YUYCHHUE Pa3/IesOB JUCIUTIINHBI ’ 59,6 44,7
Bua konTposs:
Bua uTOoroBoro KOHTpoOJIA: 3adeT ¢ OLEHKOH

AHHOTaUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«[IpyHIMINIBI OPraHU3ALMHU U YIIPABJIEHUS
Heprocoperarommmu XTC»

1. Heab AUCHUIIMHBI — MPUOOPETCHHE OOYUYAIOMIMMHUCS YriayOJeHHBIX 3HAHUH, HEOOXOIMMBIX
CIEIMAIIMCTaM B 00JIACTH PECYPCOCOSPEraroINX XUMUKO-TEXHOJIOTUIECKIX CUCTEM U B 00JIaCTH YIIPaBIICHUS
STUMHU CUCTEMaMHM JJIsl MOCIIEAYIONIeH MPOU3BOJICTBEHHO-TEXHOJIOTMYECKON U Hay4YHO-HCCIIEI0BATEIbCKOM
ACATCIIbHOCTH, IJIS TOJTYUCHUA NPOAYKINU 3aJaHHOTO KAa4YCCTBA U TCXHUYCCKU I'PAMOTHOI'O eé IMPUMCHCHUA.
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3amavya TUCIUIUIMHEI — 1aTh OCHOBHBIC 3HAHUS IO METOJIaM YIIPABJICHUS XUMHKO-TEXHOJIOTHYECKIMHU
CHUCTEMaMHM, TO3BOJISIONIME BBITYCKHUKY HA OCHOBE BIaJCHHUS OOUMMH MPUHIMIAMH MPOBOJUTH
OpraHU3aIMOHHO-?)KOHOMHUYECKOTO aHAITU3 PECYpCOCOEpPEraronInX XUMUKO-TEXHOJIOTHIECKUX MTPOLIECCOB

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye CleayOMUMU KOMIIETEHIIMAMHU U UHIUKATOPAMH UX JTOCTHUKECHUS:

[TK-1.1; I[TIK-1.2; TIK-1.3; T1IK-4.1; T1K-4.2; T1K-4.3; TIK-5.1; TIK-5.2; T1IK-5.3.

3uamo:

— OCHOBHbBIE€ TPUHLHUIBI PA3BUTHSA U OPTaHU3ALMNA XUMHUKO-TEXHOJIOTHUYECKUX CHUCTEM;

— OCHOBHBIE OM3HEC-TIPOLIECCH] B XUMUKO-TEXHOJIIOTHYECKUX CHCTEMAX;

— METObI OLIEHKH 3(PPEKTUBHOCTH WHHOBAIIMOHHBIX TTPOEKTOB;

— METObl OLIEHKH CTOMMOCTH MHTEIJIEKTYalbHOU COOCTBEHHOCTH.

Ymemos:

— TPUMEHATh METOJbl OLIEHKM CTOMMOCTH HHTEJUIEKTYalbHOM COOCTBEHHOCTH MAJIS OTNpeAeNeHUs
CTOMMOCTH HEMAaTePHAILHBIX aKTHBOB;

— UCIOJIb30BAaTh METO/AbI OIIEHKHU 3(h()EKTUBHOCTH MHHOBAIIMOHHBIX MPOEKTOB JIJIsl OLICHKU UX BIUSHUS
Ha 3P PEKTUBHOCTh XUMUKO-TEXHOJIOTUIECKOM CUCTEMBI

Bnaoems:

— IpUHIHUIIaMU cO0pa, 00paboTKK 1 aHaIM3a HHPOPMAITH O XUMHUKO-TEXHOJIOTUYECKUX CUCTEMAaX JIIs
HNPUHSTHS YIPABICHUYECKUX PELIeHUII;

—MeTo/1aMi 00pabOTKH pe3yabTaToOB HH(POPMAITMOHHO-aHATTUTHYECKON AEATEIbHOCTH;

— ¢popMamMu MpeCTaBIICHUS PE3YIbTATOB HH(POPMALIMOHHO-aHATUTUYECKOM 1eATENbHOCTH;

3. Kparkoe comepkanue I1MCHUILIHHBI.

OcHOBHbIE IOHATHUSA U OTIPEIETICHUSI.

MexaHnueckue,  THIPOMEXaHHUYECKHE,  TEMJIO0OOMEHHBIE, = MacCOOOMEHHBbIE,  XUMHUECKHE,
JHepreTUdeckre U MH(POpMalMOHHbIE Mpolecchl. Mepapxudeckas CTPyKTypa XMMHUYECKOTIO MPOU3BOJICTBA.
XUMHUKO-TEXHOJIOTUYECKHUE MPOLECC U OCHOBHBIE THUIBI CTPYKTYpbl OCHOBBI XMMHUYECKOW TEXHOJIOTHH —
00BEKT, 1eNb U MeTOAbI uccienoanus. [lokazarenu 3¢ (HeKTUBHOCTH XUMHUKO-TEXHOJIOTHUYECKUX TPOIIECCOB
Y TIPOU3BOJCTB.

AHanu3 XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U CUCTEM

Mopnenn  XUMHUKO-TEXHOJNOTHYECKMX cucTeM. CTpyKTypa CHUCTEMBI yIPaBICHUS XUMHUKO-
TEXHOJIOTHYECKOW CHCTeMOW. AHaNIM3 MaTepHATbHO-TEXHHUYECKOW 0a3bl, 0OOPOTHBIX CPEICTB, TPYAOBBIX
pecypcoB. AHanu3 o0beMa NPOM3BOJACTBA M peajH3allMM MPOAYKLUH, aHAIW3 pacxXxoloB, 3arpaT u
ce0ECTOMMOCTHY MPOAYKIINH, aHAIN3 (PUHAHCOBBIX PE3YIHTATOB M (PMHAHCOBOTO COCTOSHUS.

O1eHKa CTOUMOCTH HEMATEePUAIbHBIX aKTUBOB XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

Metoapl OIICHKH PHIHOYHOW CTOMMOCTH HEMAaTepUAIbHBIX aKTUBOB. [locTaHOBKA Ha OyXraaTepcKuid
y4eT HeMaTepUAIbHBIX aKTUBOB. MeETO | MTMCKOHTHPOBAHUS JICHEKHBIX MOTOKOB. OIleHKa MaTeHTHBIX MPaB,
CPEICTB MHIMBUIYyaTUIa3UH, NIPaB Ha CEKPET MPOM3BOACTBA (HOY-Xay), aBTOPCKUX MpaB. JIWlleH3MOHHBIE
COTJIAIIICHUS ¥ pacUeT IEHBI JTUIICH3UU

@DakTOpHBIA  aHAIU3  PEe3yIbTaTOB  (PUHAHCOBO-XO3SIMCTBEHHOW  JCATEIBHOCTH  XUMHUKO-
TEXHOJOTHYECKON CUCTEMBI

JleTepMUHUPOBAHHBIA, CTOXACTUYECKUM, TPAMOU(ICTYKTUBHBIN), OOpaTHBIA (MHIYKTHBHBIN),
OJHOCTYIIEHYATbIl, MHOTOCTYIIEHYAThI, CTATUYECKUHN, TUHAMUYECKUM, PETPOCIICKTUBHBIN, IEPCIIEKTUBHBII
dbakTopHBI  aHamu3bl. MeTonuka (QakTopHoro aHanuza. IlpaBunma mpeoOpasoBaHUS — MojeNer
(MomenmupoBaHus) MeToJ MEMHBIX MOJCTAHOBOK, METOJ a0CONIOTHBIX pPAa3HUI], METOJ OTHOCHTEIbHBIX
Pa3HULl, UHTETPAILHBIM METO/1, METO/] JIOTapU(PMUPOBAHUS.

4 O0beM yueOHOH TUCHUILINHBI

O0BpeM TUCIUIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CHUNJIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexmuu 0,89 32 24
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[Tpaktuueckue 3ansatus (I113) 0,44 16 12

CamocTosiTesibHasi padoTa 1,67 60 45

KonTakTHas camoctositennbHas paboTa 167 0,4 0,3

CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 596 44,7
Bua konTpoJs:

Bua uTOroBoro KOHTpoOJIf: 3adeT ¢ OLEHKOH

AHHOTauA padoyeil NPOrpaMMbl JUCHUINJIMHBI
«CnoiicTBa ITAB 1 uX npuMeHeHHe B XUMHYECKOH TEXHOJIOTH»

1 Heap AMCHUIUIMHBI - TOJYYEHHE M MOCIENYIOLIEe IPUMEHEHHE CTYJIEHTAMH KIIFOUEBBIX
MPEJICTABICHUI O CBOMCTBAX, METOJaX MOMyUYEHUSI M aHAIHM3a MOBEPXHOCTHO-aKTUBHBIX BeliecTB ([IAB); a
TaK)K€ METOJIOJIOTUYECKUX MOJIX0/I0B, HAMPABICHHBIX Ha pelIeHHe MpooiieM, CBA3aHHbBIX C UCIIOIb30BaHUEM
I[TAB B pa3nuyHbIX 00NAaCTAX HAayYyHOH M TMPAKTHYECKOW NEATETBbHOCTH YeNOBeKa, B YAaCTHOCTH, INPH
pa3paboTke MEeMOpPaHHBIX TEXHOJOTHM.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-1.2; [IK-1.3; IIK-4.1; [IK-4.2; [IK-4.3; IIK-2.1.

3Hamb: COBPEMEHHBIC TIpelACTaBiIeHUs 00 ocoOeHHOCTsX cTpoeHust [IAB; coBpemeHHBIC
NPEJCTaBICHUsT O TEPMOJMHAMUKE MOBEPXHOCTHOTO CJIOS; COBPEMEHHbIE TEHJCHIIMH Pa3BUTHUA
HAHOTEXHOJIOTHI; OCHOBHBIE CITOCOOBI MOTYYCHHS U CTA0MIIN3AINH TUCTIEPCHBIX CUCTEM, coepxkammux [TAB,
00J1acTH TPUMEHEHHUS TaKUX KOMIIO3UITMH; OCHOBHBIC MeTOAbI aHanu3a [TAB;

yMemb: BBIOpAaTh HaOOJIee TEXHOJOTUIECKH TPUMEHUMYIO CXEMY MOTYYEHUS! TUCTICPCHON CHCTEMBI
C 3aJlaHHBIMHM XapaKTepUCTUKaMH; 000OCHOBATh MPHUMEHEHHUE Pa3IMYHbIX CTA0MIN3aTOPOB MpPU MOTYYEHHUU
JIACTIEPCHOM CUCTEMBI;

g1adems: OCHOBHBIMH METOJAMH KOJUIOMIHOM XUMHH TpH pPa3pabOTKE COCTaBOB PA3IMYHOTO
Ha3Ha4YeHMUsI; JIaOOpaTOPHBIMU METOJUKAMU MCCIIEJOBaHMSI BOJHBIX M HEBOAHBIX pacTBOpoB ITAB.

3 KpaTrkoe coaep:kanmne IUCHUNIHHBI

Beeoenue

OCHOBHBIC TEHJICHIIMH DPA3BUTHS KOJUIOMTHON XWMHUHU. POJb POCCHICKHX M 3apyOCKHBIX YYCHBIX B
Pa3BUTUH KOJUTOWAHOM XUMUH. POJb MOBEpXHOCTHO-aKTUBHBIX BEIIECTB B COBPEMEHHBIX €CTECTBEHHBIX HayKaX.
CoBpeMeHHOE COCTOSTHHE MEMOPAHHBIX TEXHOJIOTHH.

Pazoen 1. Ocooennocmu cmpoenus IIAB. Meocghaznaa nosepxnocms. OcHosHbie
XapaKmepucmuKu mexchazHoi nogepxnocmu

Mexdaznas moBepxHOCTh — (HOPMHUpPOBAHHWE W METONBI HccienoBaHus. OmnpeneneHne MexdazHoro
HATSDKEHUSI HA Pa3IMYHBIX TpaHuIax paszaena ¢asz. OcodeHnoctu crpoenus [IAB 1 ux moBeJeHUS HA Pa3IMIHBIX
rpanumax pasaena ¢as. CTtpoeHne OHMONOTMYECKH aKTUBHBIX MEMOpaH. MeMOpaHHBIE TPOIECCHl B IKUBBIX
opranusmax. MeMOpaHHBIii iepeHoc.

Pazoen 2. Ilogeoenue IIAB na zpanuye pazoena pacmeop-6030yx. Cmpoenue aocopoyuoHHvIxX
cinoes

Ocobennoctu noseznenust [IAB Ha rpanune pasnmena pacTBop-Bo3ayx. Ancop6uusi. KomnyecTBeHHbIe
XapaKTEPUCTHKH aJICOPOIIMN — aOCOIOTHAS ¥ M30bITOYHAS (THOOCOBCKas ajicopOiust). AJCOpOIIMOHHBIC TIIICHKH
[TAB. Bunbl u30TepM MOBEpXHOCTHOTO HATsDKEHHs. Pacuer m aHanmmu3 uzotepm ancopOmuu. [loBepXHOCTHOE
JTaBJICHHE. DKCIEPUMEHTAIBHOE ONPEACIICHUE U30TEPM MOBEPXHOCTHOrO JaBieHus. Becol Jlenrmiopa. [lnenku
Jlenrmiopa-brnomkert. Pacrekanue xuakocreit, a3pdext Mapanronu. [lensl. BiusHue pa3nuuHbix (pakTopoB Ha
MIEHOOOPa3YIOIIYIO CITOCOOHOCTb.

Pazoen 3. Iloseoenue IIAB na zpanuye »cuodKocmb-1cu0KOCHb U HCUOKOCHIL - Heepooe meno.
Knaccugpukayua uzomepm aocopoyuu.

Knaccudukanus nzorepm no xaiincy. Ocodbennoctu aacopOrmu [TAB u3 pactBopoB. Axcopoius [TAB
W3 PACTBOPOB Ha TBEPIOW MOBEpXHOCTH. Muremiooopa3zoBanre. Ompeneneane BenmmunH KKM B cpemax
pazmuuHoi momnsipHocTH. Comobunm3anus kak ocHoBa Motomiero naeiicteust [TAB. Uucna ['JIb — pacuer u
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Ha3HaueHue. Knaccudukanmst smynbcuil. [lomyueHne SMynbcuii M HMX  OCHOBHBIE — XapaKTEPUCTHKH.
Maxkpoamynecun. Hanosmynbcun. Mukposmyibenn.  [IpuMeHeHHe 3MynbCHOHHBIX (OpM B MEMOPaHHBIX
TEXHOJIOTUSIX, TIUIIEBOI MPOMBIIIUICHHOCTH, MEJMIIUHE U (hapMalleBTHKE.

Pazoen 4. Ananu3z u npumenenue IIAB. Hoevie munwvt IIAB

Anamz TIAB. CoBpemeHHble MeTONBI (PU3HMKO-XMMHUYECKOro aHaimm3a. OnpeneneHue KOJIOMIHO-
XUMHUYECKHX XapakTepucThK pactBopoB [TAB. IIpumenenne [TAB B kadecTBe SMyIbpraropoB, CTaOMIM3aTOPOB,
Moromux kommno3utuii. CoBpeMenHsle Metojibl cunTe3a [TAB. Hoblie Tumet [TIAB. Okonorndecku unctsie [TAB.
DKCTpeMalbHOE CHIDKEHHE TOBEPXHOCTHOTO M Mek(pazHoro HarsokeHus. Gemini-IIAB — cunTe3, crpoeHue u
cBoiicTBa. OCOOEHHOCTH KOJUIOUHO-XMMHYECKOTO ITOBeIeH!s TuMepHbIX [TAB.

4 O0beM JUCUMIVIMHBI M BUIbI Y4eOHOH padoThI

O0BpeM U CIUIIINHEI
Buj yueOHoi1 padoThl Axan, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh AU CIUNJIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,78 64 48
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (I13) 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KonTakTHas camocrosiTennbHas paboTa 222 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 79,6 597
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OLEHKOH
AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«TeopeTuyeckne 0CHOBBI KOPPO3HI»
1 Henp auCcUMIUVIMHBI — TPUOOpPETEHHE CTYIACHTAMH 3HAHUH O KOPPO3HOHHBIX IIpolleccax,

MPOTEKAIOIIMX B Ta30BbIX M JKUJIKHUX CpelaX, O BHUIAX KOPPO3HUU, UMEIOIIMMH MECTO B MPUPOAHBIX U
TEXHOJIOTHYECKUX cpefax.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

IIK-1.2; T[IK-1.3; IIK-4.1; [IK-4.2; [IK-4.3; IIK-2.1.

3namu:

— (pU3MUECKHil CMBICI IPOLECCOB, MPOTEKAIOIINX HA AJIEKTPOIAX;

— MEXaHHU3MbI IPOTEKAIOIINX KOPPO3UOHHBIX ITPOLIECCOB;

— METOJIbl HCCIIEI0BAHUS KUHETUKH 3JIEKTPOAHBIX MTPOLIECCOB U MPOLIECCOB KOPPO3HH;

— CIOCOOBI KOPPO3UOHHBIX UCITLITAHUN.

Ymems:

— CHHUMAaTh NOJISIPU3AIIMOHHBIE KPUBBIE AIEKTPOJIHBIX MPOIIECCOB, CTPOUTH AHMArpaMMbl KOPPO3UH;

— ONpEeIeNsITh Ha OCHOBE JKCIIEPUMEHTAJBbHBIX HCCIIENOBAaHUI U JUTEpaTypHBIX JAHHBIX TOKH M
MOTEHIIMAIBI KOPPO3HH, TOKA3aTEIN KOPPO3UH;

— ONpEeIeNsITh JUMUTHPYIONIYIO CTAJANI0 KOPPO3HOHHOTO MPOIIecca;

— TMPOU3BOJUTH OLEHKY KOPPO3UOHHON CTOMKOCTH MaTepUaliOB B arpECCUBHBIX Cpeax;

— MPOBOJUTH YCKOPEHHbIE KOPPO3ZHOHHBIE UCIIBITAHUS;

— MPUMEHSATH MOTYYCHHYIO HH()OPMAIIHIO JTsl PEIICHUS KOHKPETHBIX TEXHOJIOTHYECKUX 3a]1a4.

Braoemy:

— HaBBIKAMHU HACTPOWKH TEXHOJOTHYECKOrOo OOOpYIOBaHMS, HAaJaJKH TMPUCIIOCOOJICHUH,
WHCTPYMEHTA U IPYTrOfl OCHACTKH, BKJIFOUCHHOHN B J1a0OPATOPHBIN MPAKTHKYM.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Dnexmpoxumuuecxas xoppo3ust
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DNEeKTPOAHBIC MOTEHIIMAIBI U TEPMOJIMHAMHUYECKAsT BO3MOXHOCTh KOPPO3HUHU.

Koppo3sus B kucibix pactBopax. MexaHu3sM BoCCTaHOBIIEHHS BOJI0poia. Koppo3usi B HEUTpaIbHbBIX U
HIEJIOYHBIX cpeax (KUCIopoaHas Kopposus). MexaHu3M BOCCTAHOBIICHHUS KUCIOPO/aA.

[TonspuzanroHHble AMarpaMMbl KOPPOAUPYIOIIKUX MeTauioB. CHATHE MOJISPU3ALMOHHBIX KPUBBIX.
Pacuer ckopocTell KOppo3uH Mo MOJIAPU3ALMOHHBIM JaHHBIM. BilMsiHHE COOTHOLIEHUS IUIOAAEH KaToaa U
aHOJIa Ha TOKW KOppo3uu. Teopust KaTOAHOM 3alIUTHI.

ITaccuBanusa. Xapakrepuctuka mnaccuBauuu v @uane noreHuuan. IloBeneHue maccuBaTOpPOB.
[TaccuBHOCTD Kene3a B a30THOW KHUCIIOTE.

AHoOHas 3ammTa ¥ nepenaccuBanus. Teopus maccuBHOCTH. CtaOuin3amus MacCUBHOW TUICHKH BO
BpeMeHU. [JleiicTBUe XJIOPDUA-MOHOB U AKTHUBHO-TIACCHBHBIE 3JIEMEHThl. KpuTHyeckuil moTeHIuan
NUTTUHrooOpa3oBanusl. JIokanpHas aHoHAs accuBanus. [lacCUBHOCTD CIIJIaBOB.

Brnusinue BHYTpeHHHX (aKTOPOB HAa KOPPO3UOHHOE IMOBEACHHE: MPHUPOJA METallla, COJAepKaHUuEe H
CTPYKTypa CIUIaBa, COCTOSIHUE M 00pabO0TKa MOBEPXHOCTHU, MEXAHUYECKUE HATIPSKEHUSI.

Brnusinue BHenHUX (aKTOPOB HA KOPPO3HOHHOE MOBEACHHUE: COCTAB M XapaKTep arpECCUBHOM CPEJIbI,
TEMIIEpaTypa, AABIEHUE, CKOPOCTh JABWKEHUS CPEIbl, BHEIIHSS MOJAPU3ALMSA, KOHTAKT C METAIaMU M
HEMETaJUIAMH.

Pazoen 2. Xumuueckas xopposus. Koppo3us nememaiiuieckux Mmamepuanios

MexaHu3m ra3zoBoil koppo3uu. TepmoauHamuka razoBoil kopposuu. KnHeTuka razoBoil KOppo3uu.
BnusiHue BHYTpeHHHX (AKTOPOB Ha Ta30BYI0 KOPpPO3HUIO: COCTaB, CTPYKTypa CILJIaBOB, MEXaHHYECKUE
HanpspKeHus 1 aedopmariust, 00padoTKa MOBEPXHOCTU. BriusiHie BHEIIHUX (PaKTOPOB HA Ta30BYIO0 KOPPO3HIO:
COCTaB CpeJibl, TEMIIEPATYPA, JABJICHUE CKOPOCTh JABUKEHUS CPEJIBI.

Koppo3sus nonumepos. Koppo3zust 6eTOHOB.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThl Axax, | Actp.
3E
4. 4.

O01mast Tpy10eMKOCTh JUCHHUIIIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48
Jleknun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KoHTakTHas camocTosTenpHas pabora 0,4 0,3

2,22
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 79,6 59,7
Bua uToroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«iIeKTpOMeMOpaHHbIe MPOLECChD)

1 eab IMCHUNIMHBI — OBIAJCHUE 3HAHUSMU B OOJACTH TEOPUU MPOTEKAHHS MOHOOOMEHHOTO U
Pa3IUYHBIX 3JEKTPOMEMOpPAaHHBIX MPOLECCOB, a TAK)KE OBJIAJIEHUE HAaBBIKAMH MPUMEHEHUS TEOPETHUECKHUX
3aKOHOB K PEIICHUIO MPAKTUYECKUX BOIIPOCOB XUMUYECKON TEXHOJIOTHUH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

ITK-1.1; ITIK-1.2; TIK-1.3; TIK-4.1; T1K-4.2; TIK-4.3; TIK-5.1; [1K-5.2; T1K-5.3.

3nams:

®  MEXaHHU3MbI IPOTEKAHHsI HOHOOOMEHHBIX M 3JIEKTPOMEMOPaHHBIX POIIECCOB;

o (bakTOpHl, BIUAIOUINE HA IPOTEKAHNE HOHOOOMEHHBIX M 3JIEKTPOMEMOPaHHBIX MPOIIECCOB;

®  OCHOBBI pacyeTa HOHOOOMEHHBIX U AJIEKTPOMEMOPAHHBIX arIapaToB.

Ymemo:

®  [POBOJUTH OICHKY MNPAaBUIBHOCTH MPOEKTHBIX PEIICHHH MO ONTUMAIbHOMY HPUMEHEHHIO

MOHOOOMEHHBIX H JIEKTPOMEMOPAHHBIX MPOIIECCOB B PA3JIMYHBIX TEXHOJIOTHYECKUX CXEMaX;
. MPOBOJIUTH PACUET U IMOJO0P HOHOOOMEHHBIX U JIEKTPOMEMOpPAHHBIX almapaToB.
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Braoemy:
. METOJaMH CPAaBHEHUSI BAPUAHTOB MIPOCKTHBIX PEIICHMUIA;
. HaBbIKaMU TIPOEKTUPOBAHUS U pacyeTa MOHOOOMEHHBIX U DJIEKTPOMEMOPAHHBIX YCTAHOBOK.
3 Kpartkoe coaep:xaHue JUCUMILIHHBI
Pa3nen 1. /IBukeHne )KUIKOCTH B annaparax
1.1. 'magponuHamMuKa B MIOCKOKaMEPHBIX alliaparax.
1.2. 'mpponnHamMuka B pyJIOHHBIX anmnaparax.
1.3. JIBr>keHUE KUJIKOCTH Y€PEe3 3EPHUCTHIE CIIOH.

Pa3nen 2. MonHblii o00MeH
2.1. OcHOBHBIE TepMUHBI U NOHATHSA. Kitaccuduxanus.
2.2. CgoiicTBa MOHUTOB. Marepuanbl - HOHOOOMEHHBIE CMOJBI (MOHUTHI): CHOCOOBI TIOJYYCHHS, BUJIBI
XUMHUYECKON CBs3U. OCHOBHBIE THUIBI HOHUTOB (KATHOHUTBI, aHUOHHUTHI, aM(OIUTHI, CEJICKTUBHBIC HOHUTHI).
XapakTepUCTUKH MOHUTOB: OOMEHHAasi eMKOCTb, CEIEKTUBHOCTb, MEXaHUYECKasi MPOYHOCTh, OCMOTHYECKast
CTaOUITLHOCTD, XUMHYECKasl CTAOUIILHOCTD, TEMIIEPATypHAsl yCTOMYUBOCTD, (PPAKIIMOHHBIA COCTAB.
2.3. MexaHu3M HOHHOTO oOMeHa. MexaHu3M MpOoTeKaHusl mpoiiecca; (akTOPhl, BIUSIONINE HA MPOTEKAHHUE
npoiiecca. AnmnapatypHoe ohopMIIeHHE TpoLecca.
2.4. Pacu€t moHOOOMEHHOH ycTaHOBKH. Mcrob30BaHne HOHHOTO 0OMEHa B TPOMBIIIUICHHOCTH (YMSTUYCHHE,
riybokas AeMuHepanu3aius). Pereneparyisi HOHOOOMEHHBIX CMOJ — BBIOOP PEareHTOB ISl PereHEepallny;
OpraHM3aIys MOTOKOB MpPU pereHepanuu. TeXHOIOTHYeCKue CXEeMbl, BKIIOYAOIIKe B ce0si HOHOOOMEHHbIE
MPOIECChl — TMPHUMEPHI, TEXHUKO-d)KOHOMHUYECKHE TmokKa3aTend. OCHOBHBIE (DHUPMBI-IPOU3BOIUTENH
MOHOOOMEHHBIX CMOJI.
Pa3nea 3. DinekTpoMeMOpaHHbIe METOABI pa3ie1eHHUsA
3.1. OcHoBHbIe TepMuHBI U TOHATHSA. Knaccudukarus. Tumsl s5mekTpoMeMOpaHHbIX TporieccoB. O0mactu
npuMeHEeHHus. MeMOpaHbl, ISl 3JIEKTPOMEMOpaHHBIX TMporieccoB. OCHOBHBIC XapaKTEPUCTUKH MeMOpaH
(pyHKIIMOHATBHAS TPYIIIA, YUCIIO TIEPEHOCA, TOJIINHA, HA0OYXaeMOCTh ).
3.2. MexaHu3M HJeKTpoMeMOpaHHOTO paszzaeneHus. llepeHoc uepe3 MeMOpaHBI: OCMOC, AJIETPOOCMOC,
mubdy3usa, JloHHaHOBckoe wuckioyeHue. KoHIeHTpalMoHHas mosspu3auus. BiusHue OCHOBHBIX
TEXHOJIOTMYECKHUX MapaMeTPOB Ha KOHIEHTPAMOHHYIO MOJISIPU3AIMIO (TeMIIepaTypa, THAPOUHAMUIECCKIE
PEXUMBI  T.1I.).
3.3. Pacuér ay1eKTpoaHaIu3HbIX YCTAaHOBOK. DHEPro3aTparbl Ha MPOLECC JIEKTPOJUAIU3HOIO pa3esICHuUs.
KoHCTpyKTHBHBIE OCOOEHHOCTH amnmapaToB sl AJIEKTPOMEMOpPAHHBIX IPOILIECCOB; CXE€Ma OpraHU3alHUU
MOTOKOB; TEOMETpPHUsl KaHajma. MeToAuKa pacueTa OdJIEKTPOJAMATU3HBIX YCTaHOBOK. [IpoMEBITIIEHHOE
MPUMEHEHHE AIIEKTPOMEMOPAHHBIX MPOLIECCOB — MPUMEPHI, TEXHUKO-IKOHOMUYECKUE TTOKa3aTelH.
Pa3nen 4. HazBanue pa3nena
4.1. TpeboBanuss K HCXOAHBIM pacTBOpaM, IIOJaBa€MbIM Ha JJIGKTpOMEMOpaHHBIE  MOJIYJIH.
DJeKTpoIuaIN3HOEe 00ECCOIMBAHNE U KOHIICHTPHPOBAHUE.
4.2. Opraau3anus MOTOKOB B AJIEKTPOMEMOpaHHBIX aIapaTax.
4.3. CoBMECTHOE UCIOIB30BaHME HIIEKTPOANAIN3A C IPYTUMHU IporieccaMi. MoupuKaiy 3IeKTpoaraIn3a
(3NIEKTPOACHMOHM3AITNSA, IICKTPOIUATIN3 C OUIOJSIPHBIMA MeMOpaHaMHu, PEBEPCHUBHBIN JJICKTPOIUATHN3) —
OCOOCHHOCTH TPOTEKAaHUs NaHHBIX MpoieccoB. CpaBHUTENbHAS XapaKTEPUCTUKA DIIEKTPOMEMOpPAHHBIX U
Ipyrux MeToJoB oOecconmBaHus. OCHOBHBIE (DUPMBI-TPOU3BOAUTEIM HWOHOOOMEHHBIX MeMOpaH |
AIIEKTPOMEMOPAHHBIX MOIYJICH.

4 O0beM yueOHOI JUCHHUIIJIMHBI

O0BpeM TUCIUIIIINHEI
Buj yueOHoit padoThl Axan. | Acrp.
3E
4. 4.

O0mast Tpy10eMKOCTb JUCHMILIIHMHBI 3 108 81
KonTakTHast padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jleknun 0,89 16 12
[Mpaktuueckue 3ansatus (I13) 0,44 32 24
CamocrosiTesibHast padora 1,67 60 45
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KonTakTHas camocrositensHas paboTa 167 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 596 44,7
Bua uToroBoro KOHTpoOJIA: 3a4deT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«CTpaternveckoe IJIaHUPOBAHUE MHHOBAIMOHHBIX XUMHYECKHUX NMPOU3BOICTB)

1 Heap aAuCHUNIAHBI

[Iporpamma nucruruiabl  «CTpaTernyeckoe IUIAHMPOBAaHME HMHHOBALMOHHBIX  XUMHUYECKUX
IPOM3BOJICTB» COCTaBICHA B COOTBETCTBUU C TpeOoBaHuAMU DelnepanibHOTO TOCYAAPCTBEHHOTO
obpasoarenbHoro cragaapra (PI'OC BIIO) no nampasiaeHuto noarotroBku Oakanaspos 18.03.02 «Duepro-
U pecypcocOeperamomue Mpouecchl B XUMHUYECKOW TEXHOJOTHH, He(PTeXMMHUU M OHOTEXHOJOTHH,
PEKOMEHJALNUSIMH METOJIUYECKOM CEeKIIMM YYEHOro COBETa M HAKOIUICHHBIM OIBITOM MpernojaBaHus
JUCHUIUTMHBL Kadeapoil HMHHOBAIMOHHBIX MaTepHalioB W 3amuThl oT Koppo3un PXTY. Ilporpamma
paccurTaHa Ha U3y4eHHUE Kypca B TEUEHUE OJHOTO CEMECTpa.

VYuebnas  gucummmHa — «CTpaTerMyeckoe — IUIAHMPOBAHWE  MHHOBAI[MOHHBIX —~ XMMHUYECKHX
MIPOM3BOJICTB» OTHOCHUTCS K BapuaTUBHOW vactu mnpodeccuoHanpHoro mukia (b1.B./IB.05.02). NU3yuenue
JAHHOM JUCHMIUIMHBI Oa3upyeTcsi Ha 3HAHUSAX OCHOB HSKOHOMHKM M YIPAaBJICHHS, OCHOB pECcCypco-
sHeprocOepeKeHus, MPOIECCOB U alnapaToB XUMUYECKOW TEXHOIOTHH, OCHOB MEHEI)KMEHTA U MAPKETHHTA.

Lenpto yueOHOM aucuuIUIMHBL «CTpaTeruyeckoe IUIAHUPOBAHWE WHHOBAIIMOHHBIX XUMHYECKUX
IIPOU3BOJICTBY» SIBISIETCS] MPUOOPETEHHE CTYACHTAMH TEOPETHYECKHX 3HAHUN M MPAKTUYECKHX HaBBIKOB B
00JIaCTH CTPATErMYECKOro MIIAHUPOBAHUS MHHOBAIIMOHHOM EATENILHOCTU M YIPABJICHUS PUCKaMU, KOTOPbIE
MO3BOJIAIOT HaxXxoAuTh dS(QEKTUBHBIE peIHIeHUs 3a7ady CTPATETMYEeCKOro YIPaBJICHUS HAyYKOEMKHUM
XUMHYECKUM NIPOU3BOJICTBOM.

JucuumnuHa «CTpaTernyeckoe IJIAaHWPOBAHWE WHHOBAI[MOHHBIX XUMHYECKHX [IPOU3BOJICTBY»
TPAKTyeT CHUCTEMHBIE BHJbI IUIAHUPOBAHUS, OCHOBHBIE IIOJIOKEHUS M 3aKOHOMEPHOCTHM TEOPUM CHUCTEM,
CTPYKTypa, (YHKIIMH, MHUCCHS TNPOU3BOACTBEHHON CHCTEMBbI, KOHIENTYalbHYIO MOJEIb OpraHu3aluu
HaYKOEMKOro Ou3Heca, MaTeMaTHYeCKHe METO/Abl U MOJENU CTPATerMYecKOro YIpPaBJICHUS HAYKOEMKHM
IIPOU3BOJICTBOM, MTPOLIECCHI U METO/Ibl OPTraHU3AUOHHO-TEXHOJIOTUYECKOTO YIIPABICHUSI.

3amaun AUCHUIUIMHBL — 3TO TEOpEeTHYecKas M MPAKTUYeCKas MOArOTOBKA CTYIACHTOB B 00JAcTH
pa3BUTHSI M IUIAHUPOBAHMSI HAYKOEMKHUX XHUMHYECKHX IPOU3BOJCTBEHHBIX CHCTEM Ha BCEX JTamax HX
KU3HEHHOTO IUKJIA; HM3Y4YCHHWE IPHHIMIIOB CTPATETHUYECKOTr0 OW3HEC-TUIAHUPOBAHMS JJIS yIpaBIICHUS
XUMHUKO-TEXHOJIOTHYECKMH CHCTEMaMH, COCTaBJIeHuEe OM3HEC-IIaHa U OleHKa 3()pPEeKTUBHOCTU MPUHATHS
pelieHui, BHEJPEHHWE  HMHHOBAI[MOHHBIX  TEXHOJOTWH, oOueHKa A(P(GEKTUBHOCTH  pealu3aluu
pecypcocOeperalonmx TEXHOJIOTUH; H3y4yeHHE MPUMEPOB MPAKTUYECKOW peanus3alui  METOJOB
OpPraHU3alMOHHO-)KOHOMHYECKOTO  IJIAHUPOBAHUS  PECYpCOCOEPEraomux  XUMHUKO-TEXHOJIOTHUECKUX
MPOLIECCOB.

Kypc «Crparernueckoe niaHMpOBaHUE MHHOBALMOHHBIX XUMUYECKHUX IIPOU3BOJICTBY YUTAETCS B 7-M
CEMECTpe U 3aKaHUYMBAETCS 3a4eTOM C OIleHKOM. KOHTpob ycrieBaeMOCTH CTYIE€HTOB BEJIETCS 110 MPUHATOI B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2 B pesyabTaTe H3y4eHUs] AUCHHUILUINHBI 00y4aI0UICS TOJI/KEH::
[IK-1.1, I1K-1.2, T1IK-1.3, I1K-4.1, TIK-4.2, I1K-4.3, I1IK-5.1, [1K-5.2, I1K-5.3
3 Kparkoe conep:kaHue JMCIUILTHHBI
Mopayas 1. CTpaTernyeckoe IJiaHupoOBaHue U ynpaBjeHHe: 001me NOHATHS
Teopust crparernueckoro IutaHupoBaHus. IlonsTue cTparermn paszButug npeanpusatus. CTpykrypa
IpeNpUHUMATENbCTBA, ba3oBble MOJIeNN CTpAaTErn4eckoro pa3BuTus npeanpustus. [loaxonasl k mpoueccy

pa3paboTKU CTpAaTEruy pa3BUTHUS HAYKOEMKOTO Npeanpustus. CyIHOCTh CTPATernyecKoro IIaHUPOBaHUS U
ynpasiieHusi. MoJienu cTpaTeru4eckoro BpIoopa.
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MoayJb 2. ITanbl NPpoueaypbl CTPATErH4eCKOro NJIAHUPOBAHMS

Onpenenenne Muccuu npeanpusatus. [Ipormecc menenonaranusi 1 OpraHu3alioOHHas KylIbTypa MPEATPHUsITHS.
AHanu3 pecypcHOro NoTeHIIMalla HAYKOEMKOTO npeanpusitus. OCHOBHbIE METO/Ibl CTPATErHYECKOT0 aHAIIN3a.
Crparerust uHHOBaIMi. [ToAX0IbI K IJITAHUPOBAHUIO U YIIPABICHUIO MHHOBAIIMOHHBIMHU TMponeccamu. OneHka
3¢ (HEeKTHBHOCTH MHHOBAIIMOHHOTO MTPOEKTA.

Moayas 3. KOHTPO/UIMHT B cHCTeMe CTPaTern4eckoro JIaHMPOBaHNUs U YIIPABJeHHs HA HAYKOeMKOM
npeanpusiTuu

KonTpommunr Ha npeanpustuu: coaepxanue u GpyHkunu. OcHOBHbIE (PYHKIUH KOHTPOJIMHTA HAYKOEMKOTO
npennpusaTis. CTpaTernyecKuil U ONepaTUBHBIM KOHTPOJUIMHT HA HAYKOEMKOM Ipeanpustii. Opranusanus
CUCTEMBI KOHTPOJI Ha IPEAIPUATHH.

Mopnyas 4. CTpaTernyeckoe IJIaHHpOBaHUe B YCJOBHUSIX IMBepcuPUKANNH XUMUYECKUX IIPON3BOACTB

OcHOBHBIE d3JeMEHTHl Teopuu auBepcudukanuu. CyMHOCTb W TUIBI KOPHMOPATHBHBIX CTpaTerwid
nuBepcupUKayy. J(BUXKyIIMe CUIIbI U KpUTEPUH TUBEPCU(PUKALMN XUMHUUECKUX MTPOU3BOACTB. Bo3MOXKHbIE
CTpaTeruuecKue AEMCTBUS HAYKOEMKOTO MNPEANpUATHS B YCIOBUSAX WM3MEHEHHMS BHEIIHEH JEI0BOU
okpyxkatomen cpenpl. OCOOEHHOCTM OpraHu3alMM IpoLecca CTPATErMYeCKOro IUIAHMPOBAaHUS Ha
JTUBEPCUPHUIIMPOBAHHBIX XUMHUECKUX TPEANPUATHIX.

Mopnyasb 5. Y4eT puCKOB B CTpaTern4ecKoM IVIAHUPOBAHUM Pa3BUTHS NPeANPUATHS
[lonsiTHE pUCKOB B CTPAaTETMUYECKOM IUIAHUPOBAHUU npeanpustud. CTpaTernyeckuil aHaau3 pPHUCKOB
MHHOBAILMOHHOTO npennpusatus. Ilpouecc n3mMepeHus puckoB HaykoeMKoro npeanpusatus. Knaccudukanus

CTPATCTUYCCKUX AJIbAHCOB. HpOI_IGCC yHrpaBJICHUA CTPATCTUUCCKUMU AJIbIHCAMU XUMHWYCCKUX IMTPOU3BOACTB.

4 O0bem yueOHOH THCHUILINHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax, | Actp.
3E
4. 4.

O0mast Tpy10eMKOCTb JUCHMIIIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
Jleknun 0,89 16 12
[Tpaktuueckue 3ansatus (I13) 0,44 32 24
CamocrosiTesbHasi padora 1,67 60 45
KoHTakTHas camoctosTenpHas pabora 0,4 0,3

1,67
CaMoCTOsITETbHOE N3YUYEHHE Pa3/IesOB JUCIUTUINHBI 59,6 44,7
Bua konTpos:
Buja HTOroBOro KOHTpPOJIS: 3ader ¢ OLEeHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«TexHos0rusi Boab»

1 Heab JMCHUIUIMHBI — OCBOCHUE CTYAEHTaMM OOLIMX IPUHIMIIOB INOCTPOEHUS TEXHOJIOTHUECKUX
cxeM KoMIUIeKCHbIX cucTeM OuucTKH (KCO) XuUAKMX TEXHOJIOTMYECKHX Cpel Ha OCHOBE MEMOpaHHBIX
IPOIIECCOB Ha IpUMEpax BOJONOAIOTOBKH: oOecredyeHHs TpeOyeMOoro KadecTBa OUMCTKU M yTHUIIM3aLUs
BpEIHBIX ITPUMECEH.
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2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JI2KEH

Obaaoams clieqyOmUMU KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTUKECHUS:

IIK-1.1; TIK-1.2; I1K-1.3; TIK-1.4; I1K-1.9; [1K-4.1; TIK-4.2; I1K-4.3; TIK-5.1; I1K-5.2; I1K-5.3; TIK-
2.1.

3nams:

. OcHOBHBIE HOpMATUBHBIE TPEOOBaHUS K Ka4deCTBY OYMCTKH BOJBI B PA3IUYHBIX cdepax
NPUMEHEHUST W yMETh HAWUTH TOJHBIM mnepedeHb coBpeMeHHBIX TpeboBanuii (I'OCTe, OCTHI,
®apmakorneiinsle ctatb, GMP u apyrue nureparypHble HCTOUHHUKH.

] Meroasl aHanu3a COAEPXKALIUXCS B IPUPOAHOM BOAEC OCHOBHBIX IIPUMECEH M OLICHKH
JIOCTOBEPHOCTH aHAJIM3a.

° [lepedyeHp MCIONB3YEMBIX PEAreHTOB M «XMMH3M» OTIEIBHBIX IMPOIECCOB, MCIOJIb3yEMbIX B
CUCTEMAaX MOJITOTOBKH U OYUCTKHU BOJBI.

. OcoOeHHOCTH TPUMEHEHUSI U3yUCHHBIX paHee U B JAHHOM KypCce METOJ0B TEXHOJOTHYECKOTO
pacyeTa OTAEIbHBIX CTaAUN B KOMIUIEKCHOW CHCTEME OYUCTKHU BOJBI.

° [Ipenensl ocymiecTBICHUS OTAEIBHBIX METOAOB OYUCTKHU (IMama3zoHbl YCTOMYMBON pabOTHI B
3aBUCHUMOCTH OT BUJa U KOHLEHTPALUU IPUMECEN.)

. Tunbl ¥ KOHCTPYKTHUBHBIE OCOOCHHOCTH OCHOBHOI'O M BCIIOMOTATEIBbHOTO 000pyIOBaHMA,
MIPUMEHSAEMOI0 Ha CTaUsAX OUYUCTKHU

TunoBble TEXHOIOTHYECKHUE CXEMbl KOMIUJIEKCHBIX CHUCTEM OUYMCTKH, MCIOJb3YyEMbIX B Pa3IUUYHBIX
OTpaCsAX IPOMBIIUIEHHOCTH

Ymemn:

] Ha ocHoBaHuU NpoTOKOJIA aHATHM3a COAEPIKAaHUs IpUMecel B HCXOAHOM cMecH B TpeOOBaHUH K
KaueCTBY OUHUCTKHU MPEIJIOKUTh:

° TexXHONIOrnYeCKyr0 CXeMy KOMIUIEKCHOM CUCTEMBI OUMCTKH,

. [TomoGpate cooTBeTCTBYIOIIEE OOOPYIAOBAaHHE W (HIBTPOBAIBHBIE MaTEpUaNbl JUIA KaxIOH
CTaJ1¥ OYNCTKH,

° Paccuntate TabGaputhl 000pymOBaHUsS, OOBEMBI 3arpy30K 3€pHHUCTHIX (PHIBTPOBAIBLHBIX
MaTepHaloB, a TakXKe TpeOyeMoe KOIMYECTBO PHIBTPYIOIUX (00BEMHBIX ) UM MEMOPaHHBIX 3JIEMEHTOB;

. [TomoGpate Hacockl, TpyOOIpoBo kL, apMaTypy u Kull st ynpaBiaeHHs MpoieccoM OUUCTKH.

Braoemn:

° Meroaamu KOJIMYECTBEHHOIO aHAIN3a OCHOBHBIX IIPUMECEH, COAEPKALLNXCS B IPUPOJTHON BOJIE
Y TIPUEMAaMU OLIEHKH TOCTOBEPHOCTH aHAIU3A.

. DOKCIIepUMEHTATbHBIMH ~ METOJIaMH  MCCJICIOBAaHMUSA  CEJIEKTUBHOCTH MeMOpaH; CTeleHu
U3BIICYCHHSI TIPU KCIIOJIb30BAHUU 3€PHUCTHIX (DUIBTPOBATBHBIX MATEPHUAJIOB; MMapamMeTpoB (PHILTPOBAHUS;
KOJUIOWTHOTO UHJEKCA.

° MeTtoaoM MOCTPOECHHUS TEXHOJIOTHYECKUX CXEM JUIS PA3JIMYHBIX OTPACIIE POMBIIIIIEHHOCTH.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

1. Bgeoenue.

[IpumMeps! HapyIIeHUS TPUPOIHBIX IKOCUCTEM U BOSHUKHOBEHHUSI KPU3UCHBIX CUTYallUl B pe3yJIbTaTe
AQHTPOIIOTEHHOTO BO3AEUCTBUA. TEXHUKO-DKOHOMUYECKHE M DKOJOTUYECKUE KPUTEpUHU, 00YCIOBINBAIOIINE
«9KOJIOTU3ALMIO» TEXHUYECKUX PEIICHUI U IPUPOAONOIb30BAHNUS, POJIb MEMOPAaHHBIX MTPOLIECCOB.

2. Teopemuueckue 0CHO8bL.

[IpuHIMIBI CHHTE3a TEXHOJIOTHYECKHX CXeM KOMIUIeKCHBIX cucteM ouncTku (KCO) xuakux cmeceit
Ha OCHOBE MEMOpaHHBIX TporieccoB. JIByxypoBHeBas mpornenypa cuate3a KCO - pemenne 3a1aq TOMOJIOTHI
U KOHEUYHBIX COCTOSIHUN MOTOKOB. CONpsHKEHHHE BHEIIHErO W BHYTPEHHETO MO OTHOILICHHIO K MeMOpaHe
MaccomnepeHoca. BpiOop peXmMOB  OKCIuTyaTanuu ~ MeMmOpaHHBIX — cucteM. OO0oOmieHue  cxem
CEKIIMOHUPOBAHUS: — alllapaT — CEKIUs — CTYIEHb — KacKajl.

3. Monumopune u Hopmamusul.

Metoauku aHanu3za MpuMece u oQOopMIICHHE ero pe3yiabTaToB. TpeOoBaHMS K KauecTBY
IpeBapUTENbHON OYMCTKH BOJHBIX PACTBOPOB IMepei CTaAusMH OOpaTHOTO OCMOca, HaHO-, YIbTpa- U
MUKPOQWIbTpPAIIMA:  pacdyeT MapamMeTpoB  (UIBTPOBAHUS; pacueT JOMYCTUMBIX  KOHIICHTPAIIHiA
HEOPraHMYECKHUX KOMIIOHEHTOB, 00pa3yIoIIUX TPYIHOPACTBOPUMBIE OCAIKH HA TTOBEPXHOCTH MEMOpaH.
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TpeboBanus Kk KauecTBY OUMCTKH BOIHBIX pacTBOpoB (I'OCTs1, OCTHI, hapmakornieitHble CTaTbu U Ap.
HOPMAaTUBHBIE JOKYMEHTHI) B 3aBUCUMOCTH OT cep MPMEHEHHUS.

4. Ananus s¢ppexmusrHocmu npoyeccos 6000N0020MOBKIU.

OU3NKO-XUMHUYECKHE OCHOBBI, METO/IbI pacueTa, anmapaTypHoe oOpMIIEHHE MTPOLIECCOB: OYUCTKA OT
JTUCTIEPCHBIX M KOJUIOMIHBIX YACTHI[; OYMCTKa OT pacTBopeHHBIX razoB Cl2, CO2, H2S wu opranukw;
JeMUHepaIn3anuss BOAHBIX PAaCTBOPOB AJIEKTPOJUTOB HAaHOPHUIbTpalHel, oOpaTHBIM OCMOCOM, MOHHBIM
00OMEHOM U 3JIEKTPOJICHOHH3AINCH.

5. Ananu3 eapuanmoe mexHonr02UUecKux cxem.

BogomnoaroroBka A MUKPOAJIEKTPOHUKH, TEIUIOAHEPTE€TUKH, MEAULIMHBI U (papMalieBTUKH, TUILEBOM
MPOMBINIICHHOCTH, MIUTHEBOTO BOJIOCHA0KCHHS).

4 O0beM yueOHO# JUCHUIIJIMHBI

O0BbeM THCIHHUIIITHHBI
Buna yueOHoii padoThI Axan. | Acip.
3E
q, q,
O0mas Tpya10eMKOCTb U CHUNIIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,78 64 48
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ausatus (113) 0,89 32 24
CamocrosiTesbHast paboTa 2,22 80 60
KoHTakTHas camocTosTenbHas pabota 222 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 79,6 597
Bua uTOroBoro KOHTpoOJIA: 3adeT ¢ OLEHKOH
AHHOTaNuA padoyell NPOrpaMMbl JUCHUINJIMHBI
«IIpoexkTHpOBaHUe IHEPTroO-pecypcocéeperarImx
XTCx»
1. leab AMCUMIUIMHBI — CYIIECTBEHHOE pacIIUpEHHe, CHUCTeMaTHh3alvs 3HaHWW B 00JacTH

OpTaHM3aIN W YIPABICHUS PECYpcaMH XUMHUYECKUX MPOU3BOJICTB HA MPUMEpPE OOBEKTOB, UCIIOJIb3yEeMbIX
TP BBITIOJTHEHUH BBITTYCKHON KBAIM(UKAIIMOHHON pabOThI OakayiaBpa.

Jucuummuaa «KypcoBoil MpOeKT Mo WHHOBAIIMOHHBIM MaTepuagamy MO3BOJIIET OCBOUTh OCHOBHBIC
MOJIOKEHHUS CIEAYIOIMX pa3/ieloB: KOMIUIEKCHBIM aHalli3 W OLEHKa Ielled M PecypcoB XHUMHKO-
TEXHOJIOTHYECKOTO MPOLIecca, UCTIOIb30BAHNE METOINYECKOTO O0eCTIeYeHUs 3aau ONTUMH3AIMH XUMUKO-
TEXHOJIOTHYECKHX TPOIIECCOB B peCcypcocOepekeHUH, OPraHU3allMOHHO-9KOHOMUYECKHE U TEXHOJIOTHYECKHE
pacuéTbl OOBEKTOB XHMHUYECKOM TEXHOJOTMHM, WHHOBAIMS W KOMMEpPIHAIu3alks B TEXHOJOTHUH,
TECTUPOBaHUE Pa3pabOTOK AJisi OLIEHKH 3(PPEKTUBHOCTH UCIOIB30BaHNS HHHOBAIIMOHHBIX MaTEpUAIOB.

Henu u 3amauu IUCUUIUIMHBI JOCTUTAIOTCS C TOMOIIIBIO:

— TEOPETUYECKOI U MPAKTUYECKOUN MOATOTOBKH CTYIEHTOB B 00JaCTH SHEPro- U pecypcocOepexeHus
XUMHUYECKHUX, HEPTEXUMUIECKUX U OMOTEXHOJIOTHUECKUX MPOU3BOJICTB,

— MOJENUPOBAHUS OPraHU3alMOHHO-YIPABICHYECKHUX U TEXHOJIOTMUYECKHX MTPOLIECCOB HA BCEX ATAmax
YKU3HEHHOTO IHUKJIA (DYHKIIMOHUPOBAHHSI XUMUKO-TEXHOJIOTUIECKON CUCTEMBIL;

— W3y4YeHUs MPHUHILMIIOB MPOLECCOB HWHHOBAMM M KOMMEPIHAIU3AIMU OOBEKTOB XHMHUYECKUX
OTpaciel IPOMBIIUICHHOCTH

— W3y4eHHUs NPUMEPOB IMPAKTUUYECKOW peau3alliid HHEpPro- pecypcocOeperaronmx MnpoueccoB
XUMHUKO-TEXHOJIOTHUYECKUX CHUCTEM.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[IK-1.1; TIK-1.2; T1K-1.3; [IK-1.4; TIK-1.9; [1K-4.1; TIK-4.2; T1K-4.3; TIK-5.1; T1K-5.2; I1K-5.3; TIK-
2.1.

3Hamp:

— MPUHIMNBl CHCTEMHOTO aHaIM3a W WX MPUMEHEHHE B 3a7adaX JHEpPro- pecypcocOepereHust
00BEKTOB XUMHUYECKON TEXHOJIOTHH;
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— aNTOpPUTMBI TEXHHKO-KOHOMHYECKOTO aHanmu3a J(PQPEKTUBHOCTH XUMHKO-TEXHOJOTHIECKHX
CUCTEM;

—  CcHocoObl TPENCTaBICHHUS W HMHTEPHPETAIUU pPE3yIbTaTOB IMPOILECCOB KOMMEPIHATU3AIUU
MHHOBAIIMOHHBIX pa3paboOTOK;

— 0COOCHHOCTH MPUKJIAIHBIX HHKCHEPHO-TEXHUUECKUX 33/1a4 OOHEKTOB XUMUYECKOU TEXHOIOTHH.

ymemp:

— MPUMEHATh METOJIbl KOMMEpIHUAIU3AlMK Ha Pa3jIu4HbIX ATanax >KHU3HEHHOIO ILHKJIa XHUMHKO-
TEXHOJIOTHYECKUX CHCTEM;

— HCIOJIb30BAaTh COBPEMEHHOE METOJIMYECKOE OOEeCreueHnEe TEeXHHKO-3KOHOMHMYECKOTO aHalu3a
WHHOBALIMOHHBIX XUMUKO-TEXHOJIOTUYECKUX CUCTEM.

enaoems:

— IPUHIIUIIAMU MOJICIIUPOBAHUSL XUMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB;

— QITOPUTMHUYECKUM U MPOTPaMMHBIM 00€CIIeYeHHEM PElIeHHs] OPraHUu3allMOHHO-YIIPaBICHUYECKHUX,
TEXHUKO-IKOHOMUYECKUX U TEXHOJOTUYECKUX 3a]1ay.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Beenenue.

OnpeneneHne XMMHUKO-TEXHOJIOTMYECKOTO MPOLECCa B COCTABE XMMHUKO-TEXHOJIOTUYECKON CUCTEMBI
(XTC). Uenu u pezynpratsl XTII. Mcnons3oBaHME METOI0JIOTUU CUCTEMHOTO aHAIM3A.

Pa3zpaboTka opraHn3annOHHO-TEXHOJIOTHIECKON MOJICITH.

Omnpenenenue 1ene W PECypcOB XHUMHUKO-TEXHOJIOTHYECKOW cucTteMbl.  Kiaccudpukamus wu
XapaKTEPUCTUKU PECYpPCOB XHUMHUKO-TeXHOJornueckoro mpomecca B cocrtaBe XTC. HopmaTtuBHblEe U
pernameHTupytomue 1oKyMeHTbl. Onpenenenue stanoB XTC. Hukn Jlemunra. XuMuKo-TEXHOJIOTHYECKUE
nponecchl B coctaBe XTC. [lekomno3unus. Onpenenenre npuHiunoB ynpasienus XTII. dopmupoBanue
ctpykrypHoit Mmogenu XTC u XTIL.

Pacuér u onieHka BIusHUE PECYpCOB HA PE3YNbTAT XUMHUKO-TEXHOJIOTMYECKOT0 IIpoLecca.

Crneundukanust  TexHomoru.  Texnomormueckue pacuétel XTI,  TexHonormueckwe
opranu3anoHHo-TexHndyeckue mnokazarenu XTC wu XTII. OntuMuszanuss XUMHKO-TEXHOJIOTHYECKUX
npoiieccoB. ONTUMU3UPYEMBIE U ONTUMU3HPYIOLIUE NepeMEeHHbIC. TeXHOJOTHYECKHEe U OpPraHU3alMOHHO-
SKOHOMHUYECKHE orpaHuyeHus. OpraHu3alnMoHHO-TexHoJorndeckue mnokazarenu XTII m XTC. Ananms,
KIaccu(UKalus U OIEHKA BIUSHUS IMOKaszarenel Ha pe3ynbTarhl (yHKiuoHupoBaHus XTC. Kpurepun
s exTuBHOCTH (IIs1 HHHOBAITMOHHBIX MaTeprasioB B coctaBe XTC).

TeXHUKO-DKOHOMUYECKHI aHaIn3 (HYHKIIMOHUPOBAHHSI XUMUKO-TEXHOJIOTHIECKOTO Mpoiiecca

B3anMHOe BIMsSHHE TEXHUKO-D)KOHOMUYECKUX, OPTaHU3ALNOHHBIX U TEXHOJIOTMYECKHUX MOKa3aTesen
XTC (Ha mpuMmepe WHHOBAIIMOHHBIX MarepuanoB) Kommeprmammszamuss u TpaHchep WHHOBAIMOHHBIX
texHoJoruil. [IpakTuueckas peanuzanua. AHAIN3 CPEACTB KOMMEpPIMAIU3alul TexHoaoruil. KomriekcHas
ouenka pecypcoB XTC kak (akTopoB KOMMEpIHAIU3aUK U TpaHcdepa TEXHOJIOTHHA C Y4E€TOM
WCIIOJIb30BAaHNsI ~WHHOBAallMOHHBIX  MarepuaioB. Peamm3anuss  TEXHMKO-3KOHOMHYECKMX  PEIICHMI
MHHOBAIIMOHHBIX TEXHOJIOTHIA.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axax. | Actp.
3E
4. 4.

O0mast Tpy10eMKOCTh JUCUUIIIIHMHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48
Jleknun 0,89 32 24
[Tpaktuueckue 3ansatus (I13) 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KoHTakTHas camocTosTenbHas pabora 0,4 0,3

2,22
CaMoCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 79,6 59,7
Bua koHnTpoJs:
Buja UTOroBOro KOHTpPOJIS: 3ader ¢ oeHKOM
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AHHoTanus padodei MPOrpaMMbI JUCIHUILIHHDBI
«TexHUKO-I)KOHOMHYECKHIT AaHAJIN3»

1 Ileab AMCHUIIMHBI — aTh CTYACHTaM IIPEACTABICHUE U 3HAHUSA O TEXHUKO-D)KOHOMHYECKOM
aHAJIN3E, IPEXKJIE BCETO MPOEKTUPYEMBIX YCTAHOBOK U IIPOU3BO/ICTB PA3JIMYHbIX OTpacieil IPOMBIIIIEHHOCTH,
UCTIONB3YIOUIMX MEMOpPaHHBIE IIPOLIECCH] PA3/IEIECHUS.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0IUICS TOJI/KEH:

Obnadamye cneayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:

IIK-1.1; ITK-1.2; TTK-1.3; 11K-4.1; 11K-4.2; T1IK-4.3; TIK-5.1; IIK-5.2; IIK-5.3

Buame:

° METO/IbI OM3HEC-TUIAHUPOBAHUS XUMHUKO-TEXHOJIOTHIECKIX TIPOU3BO/ICTB;

° MIPUHITUTIBEI OPTaHU3AIIUN TTPOU3BOJICTBA B XUMUYECKON TEXHOJOTUH U OMOTEXHOJIOTHH;

° METO/Jbl MOJICTUPOBAHUS W ONTUMHU3AIUU TEXHOJOTHYECKUX TIPOIECCOB IMPOU3BOJICTBA
XHUMUYCCKHUX BEILECCTB;

° CHUCTEMBbI TMPOEKTUPOBAHUS XHUMHKO-TEXHOJOTUYECKUX MPOLECCOB M OTACIbHBIX Y3JIOB U
TEXHOJIOTHYSCKOMN CXEMHEI;

° TEXHOJIOTHIO ¥ O0IIHEe TPUHITUIIBI OCYIIECTBICHUS] XUMHKO-TEXHOJIOTHYECKUX TIPOIIECCOB;

Ppa3jINIHbIC CIIOCOOBI PEKyIncpanuu W YTWIW3AlUKW Ta30BbIX, KUIKUX W TBCPAbIX OTXOAOB
IMPONU3BOACTBA XUMHUUYCCKUX BCIICCTB

Ymemn:

° UCIIOJIb30BaTh METO/IbI HCCIICIOBAHUS M OTIPEICIICHUS TTapaMeTPOB XUMUKO-TEXHOJIOTHUECKUX
MIPOIIECCOB;

° aHAJM3UPOBATh B3aMMOCBS3b TEXHOJOTHYECKHUX MapaMeTpoB U 3(PGEeKTHBHOCTH Tpoliecca 1
KaueCcTBO MPOYKIINH;

° aHAJM3UPOBATh PE3YNIBTATHI AKCIIEPUMEHTOB T10 33JJaHHBIM METOIUKAM;

° aHAJM3UPOBAThH PE3YNIBTATHl IKCIIEPUMEHTOB.

Bnaoemn:

° METOJJaMU  TEPMOIAMHAMHYECKOTO  aHajW3a  [POMBIIIICHHBIX  TETUIOBBIICISIIOIINX,
TETJIOMCIIOB3YIOIINX U TEMJIOCHIOBBIX YCTAaHOBOK;

° METOJaMH  OTPEACIICHUs] THUIPOJMHAMHUUYECKUX XapaKTePUCTUK W THAPOJMHAMHYECKOMN
CTPYKTYpHI IOTOKOB;

° METOJIJaMU COCTaBIICHUSI TEIJIOBBIX U MaTEPHAIBHBIX OATaHCOB XMMHUYECKUX alapaToB U
YCTaHOBOK;

° METOaMH KHHETUUYECKOTO aHaJIN3a U MOJICITMPOBAHMS XUMHUECKIX PEAKTOPOB;

° METOJIJaMH pacyeTa TeIUIOBBIX, MACCOOOMEHHBIX U PEAKIIMOHHBIX alMaparoB M OMPEICICHHUS
UX OCHOBHBIX Pa3MEpPOB;

° METOaMH BBIOOpA M pacyeTa arnmapaToB ISl OYMCTKU 0 HEOOXOIUMOTO YPOBHS CTOYHBIX BOJI

¥ Ta30BBIX BHIOPOCOB MPENNPUATHI XUMHUECKONW OTPACIH.

3 Kpartkoe cogep:xaHue JUCUMILITHHbBI

1. Obwue sonpocwi

TeXHUKO-DKOHOMHYECKUN aHallu3 JEHCTBYIOIIUX M TPOCKTUPYEMBIX Mpou3BOACTB. [loHsTHe 00
WHBECTUIIMOHHOM TIpoeKTupoBaHuu. Pa3zpl MHKJIA MpoeKTa. busHec-maH u ero pazaensl. HayuHele,
TEXHUYECKHE U TpoQeccCHOHANbHbIE TPeOOBaHUSA K MPOEKTAHTy. YUYeT COLHUAIbHBIX, MOJIUTHYECKUX U
PKOHOMHUYECKUX AaCIEKTOB MPH pa3pabOTKe MPOEKTOB. DJIEMEHThI H300peTaTelibcTBa B TEXHUYECKOM
MPOEKTUPOBAHUH, METO/IbI PA3BUTHUS HABBIKOB H300peTaTenbcTBa. HKEHEepHbI aHaIu3 U PUHATHE.

2. MemoObi mexHUKo-2KOHOMUYECKO20 AHAIU3A

UccnenoBanme omnepamuii. IleneBas ¢ynkums. MuorokpurepuanbHas 3agada. [loHstue o mMeroze
HEONPEIEICHHbIX MHOXWTeNerd Jlarpanka. BapuanuoHHOE UCYHUCIICHHME, JIMHEMHOE, HEJIMHEWHOE U
JUHAMHA4YECKOe IporpamMmmupoBanue. OnTuMusanus, KpUTEPUH ONTUMHU3ALUN.

3. OcobenHocmu npumeHeHUus UHIHCEHEPHO20 U MEXHUKO-IKOHOMUYECKO20 AHAIU3A OCHOBHBIX
npoyeccos Xumuyeckou mexHoa02uu

I'mapaBnuueckne ¥ THAPOMEXaHUYECKHME Ipolecchl. Pacuer oONTUMalIbHBIX  JIMAaMETPOB
TpyOompoBo10B. Pacuer m BBIOOp HACOCOB, KOMIIPECCOPOB, BEHTUJISATOPOB. Pacuer u BBIOOp (DUIBTPOB,
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[IUKIIOHOB, OTCTOWHUKOB, eMKocTell. TermooOMeHHbIe TIpoIiecchl U 00opynoBanue. Pacdyer TemiooOMeHHOM
amnmapaTypel. MaccooOMeHHBIE Tpoliecchl W ammapaThl. Pacder MaccooOMeHHOW ammaparypbl. Bwioop
ONTUMATBHBIX KOHTAaKTHBIX 3JIEMEHTOB C y4eTOM MX 3(P(EKTUBHOCTH M CTOMMOCTH, TabapHTOB ammapara.
XuMuyeckue U buoxuMudeckue peakTopsl. Pacdyer u BeiOOp peakTopoB. Ontumusanus oobeMa eAMHUYHOTO
peakTopa € YYETOM 3aJaHHON IPOU3BOJUTEIBHOCTH IPOM3BOJCTBA, PAacXOJ0B Ha IE€pPEMEIINBAHUE,
TEII000MEeH, IPOLEAYp 3arpy3Ku U BHITPY3KH.

4. Texnuueckuii npoekm Kax pazoein busHec-niana

Oramnbl TexHu4deckoro npoekra. Hayanoe o6ocHoBanue TII. MHpopManmoHHass Moieb TEXHOJIOTHH,
aBTOpckue npasa. [logroroBka k BemonHenuto TII. CocraBiienne moropopa ¢ 3akazdyukoM. COOp MCXOIHBIX
JAHHBIX U cocTaBieHue TexHudyeckoro 3aganus (T3). 'ocynapcTBennsie crannapthl Ha T3.CUHTE3 XUMUKO-
TEXHOJIOTHYECKOW  cXeMmbl mpom3BoicTBa. Meroasl cuHTe3a XTC. TloctpoeHne  OJI0K-CXEMBbI
npou3BoIcTBAa.MaTepuallbHBIA U TEIUIOBOM OallaHChl MpOM3BOJCTBa. Pacder (oHma mMpomoKUTETLHOCTH
pabotel. Pacder WacoBOW TPOM3BOAMTEIBHOCTH IO OJIOKaM cXxembl. Pacder u mombop oOopyaoBaHUSI.
TexHOIOrMYeCKUil M KOHCTPYKIIMOHHBIM pacyeT OCHOBHOro o0opynoBanus. [Tonbop 1 moBepoyHbIil pacyer
BCIIOMOTaTeNbHOTO 000pyoBaHus. BbIOOp KOHCTPYKIIMOHHBIX MaTepuaioB. ['ocynapcTBeHHbIE CTaHAAPTHI
Ha BBITIOJTHEHUE YePTEKEH 000pyIoBaHUS. ATapaTypHO-TEXHOJIOTHYEeCKas cXxemMa Ipou3BoICTBa. Pacuer u
BbIOOp TPyOOIPOBOOB U apMaTypbl. KOHTpob 1 aBTOMaTH3a1Ms IPOU3BOACTBA. Perienus mo oxpaHe Tpynaa
U TexHuke Oe3onmacHocTH. Pa3paboTka mHCTpyKiuil. CtpourtensHas yacte TII. Dkomorumueckas gacts TII.
[IpunsiTHE TEXHONOTMYECKUX PpEHIeHUH M0 MeToAaM oOOe3BpeKUBAHUS, YTHWIM3AIUM MU MOBTOPHOTO
MCIIOJIb30BaHUs OTXOJIOB.

5. Opeanusayuonnslii nian Kax pazoen OusHec-niaua

Onwucanue npeanpusTHs, IPUHATHE PELICHNH 10 OpraHU3alMOHHO-TIPaBOBO popme. Y cTaBHOM (HOHT
MOPEIIPUATHS, MECTO pa3MelleHUs npeAnpuaTus. Muccust u uenu npeanpusatus. OneHka o0ecrneueHHOCTH
pecypcamu. Ilman mnpousBozicTBa. Pa3zpaGoTka OpraHM3allMOHHOM CTPYKTYpBI, pacdeT YHUCICHHOCTU
nepcoHaa, MPUHIMIBL KaIpoBoi monuTuku. [IpuHsaTue mMep no obecrneueHnto 0€30MacCHOCTH MPEITPHUSITHSL.
DKOJIOTMYECKUN MEHEIXKMEHT Ha mpeanpuatuu. lIpencraBinenue npoAaykuuu npeanpustus. Ku3HeHHBIH
IUKJI TPOAyKIMu, aBTopckue mpasa. [lmanupoBanne HUOKP na mpeanpustun. OOecrnieueHne KadecTBa
npoaykuun. MccnenoBanue peiHKa NMPOoayKIuu. Pa3paboTka MOTUTHKY IEHOOOPa30BaHUS HA MIPEAPUSTHH.
TakTrueckuii MapKeTUHT NMPOAyKIHH. PazpaboTka cxeM TOBapOIBMKEHHUSI, OpTraHu3aIs pekiamMbl. Pucku Ha
Bcex (pazax mukia mpoekTa. BEHISBICHHE acCOPTUMEHTAa PUCKOB, WX npoduuakTtuka. OneHKa BO3MOXKHBIX
pa3MepoB YOBITKOB IIPU MPOSIBICHUU PUCKOB.

6. QuHancosblll NIAH KaK pazoein OusHec-niana

3amaun ¢uHAHCOBOrO IiaHa. Pacder moTpeOHBIX KamuTadbHBIX 3arpaTr. Cxema (uHAHCHUPOBAHUS
npoekTa. PacueT mporuo3Horo sJKOHOMHUYECKOTo OajaHca MPOU3BOACTBA. PacueT uznepx ek nporus3BoACTBa Ha
cTaauu sKcruyarauuu. Pacuer cebecrommoctu mnponaykiuu. OmnpeneneHre LEeHbl NTPOAYKIHMH, pacyer
BBIPYYKH OT pealu3alud TPOAYKIHMH. Pacder BenWYWHBI TPUOBUTH, TPUHATHE pEIICHUH 10 ee
pacnpenenennto. OneHKa AKOHOMUYECKOM COCTOATENbHOCTU MPOEKTAa: pacdyeT PEeHTA0eNbHOCTH, TOYKH
0€3yOBITOYHOCTH, CPOKa OKYIIAEMOCTH.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axan. | Acip.
3E
4. 4.

O0mas Tpya0eMKOCTh U CHUNIIMHBI 3 108 81
KonTakTHast padoTa — ayIMTOpPHbIE 3aHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
CamocrosiTesibHast padoTa 2,12 76 57
KonTakTHas camocrositensHas paboTa 212 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 75,6 56,7
Bua konTpoJs:
Bua uToroBoro KOHTpoOJIA: 3a4deT ¢ OLEHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«KomMepuuanusanus u Tpancdep HHHOBAIMOHHBIX TEXHOJIOTHID)

1 Heapb aAuCHUNIAHBI

[Iporpamma pucuumanasl  «Kommepuuanuzanus ¥ TpaHcep HMHHOBAIMOHHBIX TEXHOJIOTHUM»
COCTaBlieHa B COOTBETCTBUM C TpeboBaHusiMU DenepaabHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
craggapra (®I'OC BIIO) mno HanpaBnenuro moAroToBku OakamaBpoB 18.03.02 «DHepro- w
pecypcocOeperaroniie MpoIecchl B XHUMHYECKOH TEXHOJIIOTUH, HEPTEXUMHUU U  OHOTEXHOJIOTHH,
PEKOMEHJALUSIMH METOJIUYECKOM CEeKIIMM YYEHOro COBETa M HAKOIUICHHBIM OIBITOM MpernojaBaHus
JTUCIUTIIMHBI Kadenpol WHHOBAIIMOHHBIX MaTepUaioB W 3amuThl oT Kopposum PXTY. Ilporpamma
paccunTaHa Ha U3y4€HHE Kypca B TEUEHHE OJIHOIO CEMECTpa.

VYyeOnas nucuuruinHa «KomMeprmanusanus U TpaHchep UHHOBAIIMOHHBIX TEXHOJOTUI» OTHOCHUTCS
K BapuaTUBHOW uacTu mnpodeccuonanpHoro nukina (b1.B.JIB.07.02). M3ydeHue naHHOW IUCIUILTAHBI
Oa3upyeTcs Ha 3HAHUSIX OCHOB AKOHOMHUKH U YIIPaBJIEHHSI, OCHOB PECYPCO- SHEPTOCOEepeKEeHMs], TPOLIECCOB U
anmapaToB XMMHYECKOW TEXHOJIOTHUH, OCHOB MEHEIKMEHTA U MAapPKETUHTA.

Henpro yueOHOM aucrumuimabl «Kommepruanu3anus U TpaHchep WHHOBAIMOHHBIX TEXHOJIOTHI
SIBIIIETCS. TIPUOOpPETEHUE CTYNEHTAMHU TEOPETUYCCKUX 3HAHWNM U TMPAKTUYCCKUX HABBIKOB B O00JIACTH
MPUMEHEHUS NPUHLMIIOB KOMMEPIHAIU3AlM WHHOBAIIMOHHBIX TEXHOJOTHMH U METOJOJIOTMU TpaHcdepa
TEXHOJIOTHI, KOTOpHIE MO3BOJISIIOT HAXOAUTh A(PQPEKTUBHBIC PEIICHHs 3a/ad pealu3aliil HayKOEMKUX
MIPOEKTOB.

3amaun MUCHUIUIMHBI — 9TO TEOpeTHdecKas M TMPaKTHYeCKas IMOATOTOBKA CTYACHTOB B 00JIacTH
Pa3BUTHSI UHHOBALIMOHHBIX TEXHOJOTHH, KaKk OM3HEC-TPOIIECCOB, MIIAHUPOBAHUS HAYYHOH NEATEIbHOCTH Ha
BCEX ATanax MX >KM3HEHHOTO LHUKJIA JJIs C MOIYUYEHUs pe3yibTaTa — KOMMEPIUAIN3aluU MPOEKTa; U3yUYCHUE
MPUHITMIIOB TpaHc(epa MHHOBAITMOHHOTO MPOEKTa, COCTABJICHUE OM3HEC-TJIaHA U OIeHKa 3(PPEKTHBHOCTH
OPUHITHS PEIICHUH, BHEAPEHUE WHHOBAIMOHHBIX TEXHOJOTHH, OIleHKa A(P(EKTUBHOCTH pean3aliu
MHHOBAIIMOHHOTO TPOEKTAa; M3Y4YEHUsS] METOAOJOTHH U aJIrOpuTMa PETUCTPALUU Pe3yJbTaTOB HAYYHOU U
WHHOBALIMOHHON JIESATEIbHOCTU C JaJbHEUIIMM €ro BHEIPEHUEM B XO3SHUCTBEHHYIO ESTEIbHOCTBIO;
U3y4eHHE IPUMEPOB MPAKTUUECKON peain3alii METO10B KOMMEPIIHAIN3allu1 U TpaHcepa MHHOBAIIMOHHBIX
MPOEKTOB.

Kypc «Kommepumanuzarus u Tpanchep HHHOBAITMOHHBIX TEXHOJIOTHI» YUTAETCS B 8-M CeMecTpe U
3aKaHYMBAETCS 3a4€TOM C OLIEHKOH. KOHTpoJb ycneBaeMOCTH CTYACHTOB BEIETCS IO NPHUHATON B
YHUBEPCUTETE PEUTUHTOBOU CHCTEME.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHbI 00y4AIOIIHUACH 10JIKEH:
[IK-1.1, TIK-1.2, TTIK-1.3, [1K-4.1, TIK-4.2, T1K-4.3, [1K-5.1, TIK-5.2, T1IK-5.3

3 KpaTkoe coaep:kanue IUCHUNIHHBI
Monayasb 1. BBenenue
OcHouble noustus aucuuruinabl: HUP u OKP, nHHOBanuu, HoBaluu, THHOBAIIMOHHBINA MPOEKT, >KU3HEHHBIHN
IIMKJI, OCHOBHBIC TIOKA3aTeld M OW3HEC-MPOIECChl WHHOBAIIMOHHOTO TPOEKTHI, CTaJWH, KiIaccu(pukaims,
TUTIONIOTHA. Pe3ynbTaThl MHTEIIEKTYalbHOU IEATENLHOCTH: MATeHT Ha M300peTeHHe, HOYy-Xay, allfOPUTM
CO3/IaHUs, TIOJIOXKCHUS M TTPOIIECC CO3/IaHUS U TMOACPKKH B XO3IUCTBEHHOM CYOBEKTE, MOTydeHNEe TPUOBLIH,
HOPMAaTHUBHBIE aKTBhl.

Moayas 2. KomMepunanu3anus HHHOBAIIMOHHBIX TEXHOJIOTH B COBPEMEHHOI JKOHOMHKE

HTH. CucremHass 5>KOHOMHMKA ¢ HKOHOMHYECKass cucrtema. Tumnonorus. OTKpbITHE WHHOBAIUU.
KnuenroopuentupoBannocts. Onpenenenue peinka. Kimaccugukarys pplHKOB. 3HaHHE KaK JIBIDKYILAS cUja
BBICOKOTEXHOJIOTHYHBIX PHIHKOB. MapKEeTHHIOBasl CTpATETrys Pa3BUTHS KOMMEpPLMATU3aLUN TEXHOJIOTHI.
Texnonoruueckue Oapbepsl. [IponBmkenue pazpaboTok. ['ocymapcTBeHHOE peryaupoBaHUE U TMOAEPIKKA.
AHanu3 pe3ynbTaTOB MPOTHO3MPOBAHMS Ppa3BUTHS TEXHOJOrWH. MupoBas »skoHOMUKA. [loHsTHE
SKOHOMHUYECKUX OTHoweHusa. OrmnpeneneHne «Me303KOHOMHKa». bu3Hec-Mojen W ONTHUMHU3ALMS
MHHOBAIIMOHHBIX TEXHOJIOTUH.

Monayasb 3. [IpakTudecKkue acneKThl KOMMEPUHAJIN3AIMHA HHHOBAIMJIHHBIX TEXHOJIOTH A
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Tpancdep TexHOTOTHIT AITOPUTM U PETIIAMEHT HAMCaHUs OM3HEC-TNIaHA MHHOBAIMOHHOTO IMPOEKTA.
®dopcaiiT-ucciaenoanus. Pabora ¢ skciepramMu. DKCrepTHBIE rpymmbl, 6a3bl. Ctelikxonaep. PenepaabHbIin
3akoH 172-®3. Iloxxoapl K NPOTHO3MPOBAHMIO PA3BUTHUS IPOM3BOACTBEHHBIX KOMIUIEKCOB. MeTonnka
MOCTPOCHUS TEXHOJOTHYECKUX JOPOXKHBIX KapT. AJroput™m pa3paboTku. Meroanka KOMOWHUPOBAHUS
npoueayp (GOopMHUpOBaHUS TEXHOJOTHMUYECKUX JOPOXKHBIX KapT. TexHomormdeckue ImIaThOpMbl U
TEPPUTOPUATIbHBIE MHHOBALMOHHBIE KJIACTEPHI: HCTOPHUS BOSHUKHOBEHHUSI, OCHOBHBIE ITPUHIIUIIBI, MUPOBOU 1
oTeuecTBeHHBIN ONBIT. [loHssTHE OeHuMapkuHTa. Poccuiickuii u 3apyOeKHBIH OIBIT, BUJIbI, METOJIbI OLICHKH
s dextuBHOCTH, pazBuTHe peruoHos. PPUN.

4 O0bem yueOHOH THCHUILINHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThl Axax, | Actp.
3E
4. 4.

O0mast Tpy10eMKOCTh JUCHMIIIIHMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,88 32 24
Jleknun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
CamocrosiTesbHast padora 2,12 76 57
KoHTakTHas camocTosTenpHas pabora 0,4 0,3

2,12
CaMoCTOATENbHOE N3YUYEHHE PA3ESIOB JUCLIUIIINHBI 75,6 56,7
Bua koHTpoJs:
Buja UTOroBOro KOHTpPOJIS: 3a4der ¢ OLEeHKOMH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«ConpsxkeHHbIe MeMOpPaHHbIE IPOLECCHD»

1 Hdeab aucuuminHbl — GOpMHUpPOBaHHUE 3HAHUHM U PEIICHUs] HAYYHBIX M MPUKIATHBIX 3a1ad 10
pa3paboTKe U pealln3aiy YHEPro- U PECypCcocOepeKeHHs MyTEM WHTETPAIlUU CONPSIKEHHBIX MEMOPaHHBIX
IPOLECCOB, M TPAIUIMOHHBIX MPOLECCOB pa3AeNeHUs B XHUMHUYECKOW TEXHOJOTUH, HEPTEeXUMUU U
OMOTEXHOJIOTHH.

2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

ITK-1.1; ITIK-1.2; TIK-1.3; TIK-4.1; T1K-4.2; TIK-4.3; TIK-5.1; [1K-5.2; T1K-5.3.

3nams:

e  TIPUHIUIKI pa3pabOTKH MPOIECCOB U TEXHOJIOTHUECKUX CXEM;

e  crneuu(HUKy KOHCTPYKLHH anmapaTroB U YCTAaHOBOK;

e  BIMSHHE TEXHOJOTMYECKHX apaMeTPOB HAa TEXHUKO-DKOHOMUYECKHE XapaKTEPUCTUKU;

Ymemn:

e  00OCHOBaHHO BBHIOMPATH PALIMOHAIBHBIC TEXHOJIOTUYECKHE MPOIIECCHI;

®  pPACCUMTHIBATH ammapaThl U TEXHUKO-DKOHOMUYIECKYIO (D (PEeKTUBHOCTS;

Braoemp:

® HaBBIKaMU Pa3pabOTKH TEXHOJOTUYECKUX CXEM.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Paszoen 1. Ilepsanopayus (ucnapernue uepes memopamny).

Tepmunonorus. Uctopust pazutus. OOmyie TpUHIUIB pa3paboTKu. 3aiauul pa3jelieHus, TUIIBI U
CrocoObl MPOBEJCHUS, BapHaHTBI amnmaparypHoro odopmieHus. XapakTepUCTHUKH SPEHEKTHBHOCTH
pasaenenus. [IpuHIMIIBEI BBIOOpa MEMOpaH M MaTepuaioB JUIsi MEeMOpaH M CIIOCOOBI MX MOIU(PHUKAIHH.
Mexanusm u aktopsl, onpezenstonue 3hHeKTUBHOCT pa3eeHUs: IPUPOa U COCTaB pa3/ieisieMOl CMeCH;
TEeMIIEpaTypa; TONIKUHA MEeMOpaHbl, BHEMIHETU(D(DY3NOHHBIE COTPOTHBIICHUS W OCTATOYHOE JIABJICHHE IO
MeMOpaHOil. MeToabl HCCleoBaHUs W pacueTa, NPUMEphl MPAKTUYECKOTO MPHUMEHEHUs W UX aHaJIu3,
TEXHUKO-IKOHOMHUYECKHE TTOKA3aTEIH.
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Pa3zoen 2. Membpannas oucmunnsiyus.

Tepmunonorus. Wcropust pa3Butus. XapakTepucTUKH S((PEKTUBHOCTH pasjaenieHus. BapuaHThI
peanu3anl U UX COMOCTaBJIeHHE. MeMOpaHbl: MaTepHalbl W CHOCOOBI MOJMYYEHHS; CTPYKTypa IIOp.
Mexanuzm. @akTopbl, ONPEACIISIONINE THAPOJUHAMUYECKHI U TETUIOBOM PEXXUM B HAIIOPHOM U APEHAKHOM
KaHajax, TeIJI0O — U MAacCOIMEPEHOC 4Yepe3 MeMOpaHy: JaBJICHHE, TEMIIEpaTypa, MPUpoJa U KOHICHTPALHS
paszenseMol KMIKOCTH (KamWJUISIpHbIE —SBJICHUS); TOBEPXHOCTHO-aKTHUBHBIE BelIeCTBA. MeTobl
MCCJIEIOBAHUS M pacyeTa, MPUMEphl MPAKTHUYECKOTO MPUMEHEHHUS M MX aHalIW3, TEXHUKO-3KOHOMUYECKHE
MTOKa3aTellH.

Pazoen 3. Membpannwiii kamanuz (MK) u membpannvie peaxmopot (MP).

Tepmunonorusa. Knaccuduxauums. Hcrtopus pazsutuss MK. Tumsl MeMOpaHHBIX KaTajau3aTOpPOB:
MOHOJIMTHBIE; METAJUIMYECKHE MEMOpaHBbL; OKCHUHbIE MEMOpaHbI, HOH-TIPOHULIAEMbIE MEMOPAHBI; TIOPUCTHIE,
[[COJTUTHBICE MEMOpaHBbI, KOMITO3UTHBIC; CHUCTEMBI KaTanu3atop — MemOpana. Koncrpykmuu MP: ¢
METAIIMYECKUMH MeMOpaHaMH; ¢ METaJUIOCOJepKallMMi MEMOpPaHHBIMH KaTalu3aTopaMH Ha pa3iHYHbIX
HocuTelsx. IIpenmyinecTBa npoBeneHuss KaraauThdeckux peakuuid B MP. Peakiuu ¢ Hcnonab3oBaHueEM
MEMOpaHHBIX KaTaJIW3aTOPOB: THJIPUPOBAHUE U JACTUAPUPOBAHUE; MPOLECCHl IMOIYYEHHUs BOJOpOJA -
KOHBEPCHsI BOJSIHOTO Tasa; MapoBOM pUGOPMUHT MeTaHa, CyXol pUPOPMHUHT METaHa;, HaplIHUaIbHOE
OKHCJICHHE METaHa; MapoBOM PHUGOPMUHT METAHOJA; OKHCIUTENbHBIA MapoBOil pUPOPMHUHT METaHOIIa;
napoBoil pudopMuHr sTaHona. Meroasl uccinepoBanuss MK u pacuera MP. [Ipumepsl mpakTHueckoro
npuMeHeHns MP 1 ux ananus, TEXHUKO-35KOHOMHUYECKHE ITOKA3aTeNu.

Pa3zoen 4. Membpannwiti 6uopeaxmop.

Tepmunonorus. CrnocoObl peanuzanuu. JluHaMHUKa pa3BUTHS W CYIIECTBYIOIIEE TIOJIOKCHUE.
[Tpunuun pabotel. MeMOpaHHbIe MaTepHaIIbl U UX CBOWCTBA. TEeXHOIOTHYECKHE aCTIEKThI: CHI)KEHHUE BIUSHUS
KOHIEHTPAllMOHHON  MOJIApU3ALIMK; TMPOMBIBKA/OYHUCTKA W  XHUMHUYECKash pereHepamnus MeMOpaH;
PEXHUMBI/pEerIaMeHThl PabOoThI; CIIOCOOBI ONTHUMH3AIUU. [IprMepsl TEXHOIOTHYECKHX CXEeM, MX aHAIU3 U
pacyer.

Pa3zoen 5. Membpannvie KOHMaxmopuoi.

Tepmunonorus. Vctopus pazsutus. OKCUreHaTopbl KpoBU. MeMOpaHHBIE OKCUTEHATOPHI: TEKYIIEEe
COCTOSIHUE U MEPCIIEeKTUBBL. MeMOpaHHbIe KOHTAKTOPBL: Ta3-)KUAKOCTh; )KUAKOCTB/’KUKOCTD; C H3MEHEHUEM
¢a3. [Ipumepsl TEXHOTOTHUECKUX CXEM, UX aHAJIU3 U pacuerT.

Pasoen 6. Tonnuenvle snemenmot (T3).

OCHOBHBIE HMCTOYHHUKHU DJHEPruu. XUMHUYECKHE HCTOYHUKHM TOKa, TD: IIEIOYHBIE; C MPSAMBIM
OKHCJICHHEM METaHOJa; C JJCKTPOJINTOM M3 paciiiaBa kapOoHaTa TUTHS M HATpus; GOCPOPHOKHCIBIC; C
MPOTOHOOOMEHHOW MeMOpaHOW; OOpaTUMBbIC; C TBEPABIM DJIEKTPOIUTOM. MeMmOpaHbl W MeMOpaHHBIC
matepuainbl. Chepbl MPUMEHEHUS, TEXHUKO-DKOHOMUYECKUE ACTICKTHI.

4 O0beM yueOHOH TUCHUILINHBI

O0BpeM U CIUIIINHEI
Buj yueOHoi1 padoThl Axan. | Acrp.
3E
., q,

O0mast Tpy10eMKOCTb JUCHHUILIIHHBI 3 108 81
KonTakTHast padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jleknun 0,44 16 12
[paktuueckue 3ansatus (I13) 0,89 32 24
CamocrosiTesibHast padoTa 0,67 24 18
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 0,67 24 18
Bua konTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAs aTTeCTalHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHY. 35,6 26,7
Buja uToroBoro KOHTpOJIs: IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«TexHoJiorus 3aIMTa OT KOPPO3UU»

1 Heab (ucuMNJIMHBI — IPHOOPETEHUE CTYIEHTAMU 3HAHU U1 peleHus mpodeccrnoHalbHbIX 3a7a4
B 00JIaCTH pecypcocOeperarImux peneHruid Mpu BeIOOpEe KOHCTPYKIIMOHHBIX MAaTEPHANIOB U 3alllUTE UX OT
KOpPpO3UH, OCBOEHHE IMPHUHIMIIOB BHIOOpAa MaTEpHUajoB M CHOCOOOB MX 3alUThl B KOHKPETHBIX YCJIOBHIA
JKCILTyaTaluu.

2 H3ydyeHue MUCUHMIUIMHBI HANPABJEHO HAa NpHOOpeTeHHe CJACAYHIIMX KOMIETEHUHH H
HHIMKATOPOB MX JOCTUKEHMS:

HIK-1.1; [IK-1.2; [IK-1.3; [IK-4.1; IIK-4.2; IIK-4.3; IIK-5.1; [IK-5.2; I[IK-5.3

3namo:

- 001IMe CBEICHUS O COCTOSIHIH U U3MEHEHUU CBOMCTB KOHCTPYKIIMOHHBIX MAaTEPUAIIOB;

- OCHOBHBIE HUCTOYHMKHM KOPPO3MOHHOTO BO3JCHCTBHS HAa KOHCTPYKIIMOHHBIE MaTepHalibl, HUX
KaueCTBCHHBIC U KOJIMYECTBEHHBIC XaPaKTEPUCTUKU, METOJBI U CIIOCOOBI MPOTHO3UPOBAHUS HAJCKHOCTH
000pyI0OBaHUS U TTOCIIEACTBUI KOPPO3UOHHOTO BO3/ICHCTBHS;

- Pa3HOBUAHOCTU U Ha3HAUYEHUE ralbBAHUYECKUX METAJUIMUYECKUX U HEMETAIUTMYECKUX TTOKPBITUH;

- 001111e 3aKOHOMEPHOCTH AJIEKTPOOCAKACHUS METAILIOB;

- CITOCOOBI 3aIUTHI OT KOPPO3UU METAITUYECKIX U HEMETAJUIMYECKUX MAaTePHAIIOB;

Ymemn:

- 000CHOBaTh KOHCTPYKIIMIO ammapara U KOMIUIEKC MEPONPUSTHN IO 3aIluTe OOOPYIOBAHUS H
TPAHCHOPTHBIX KOMMYHHUKAIIUNA OT KOPPO3MOHHOTO BO3JICUCTBUS OKPYKAIOIIEH CPEIBI;

- BBIOMPATH ONTUMAJIBHBIE METOBI TPOTUBOKOPPO3UOHHOM 3aIlUTHI,

- pa3zpaboTaTh KOMILIEKC MEPOIPUITHIA 10 3aIIUTE METAIIJIOB OT KOPPO3HH;

- AQHAIM3UPOBATh (PHU3UKO-XUMUYECKHE U (PU3UKO-MEXaHHYECKUE CBOMCTBA TMOKPBITUH, UX
KOPPO3MOHHYIO CTOMKOCTb U 3alIUTHYIO CLIOCOOHOCTH;

- moAOUpaTh TUT TOKPBITHH JIJIs1 KOHKPETHBIX IENeH;

Braoemn:

- Pa3IMYHBIMH CTIOCO0AMU 3aIUTHl MATEPUAIIOB OT KOPPO3UOHHOTO Pa3PYIICHHUS;

- JIaHHBIMM, TIO3BOJISIIOLIMMH BbIOpaTh HEOOXOAUMOE O0OpyIOoBaHHE M KOPPO3MOHHOCTOMKHIA
MaTepHa Jjisl €ro U3rOTOBJICHHUS;

- METOJIaMU OLIEHKH KOPPO3WOHHOIO MOBEIECHUS MaTepUaiOB U MOKPHITUNA B KOHKPETHBIX YCIOBUSIX
IKCILTyaTalliH;

- HaBbIKaMU MHTEHCU(PHUKAIIUU MPOIIECCOB AIEKTPOOCAKICHNS METAIJIOB U CILJIaBOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Beeoenue. Payuonanvnoe NPOMUBOKOPPO3UOHHOE KOHCMpYyuposanue.
IIpomusoxopposuonnoe necupogarnue

Knaccudukanust 1 0030p METOIOB 3alTUTHI METAJJIOB OT KOPPO3WK M 00OOCHOBaHKE BHIOOpA METO/IA
3aIIUTHIL.

3aiuTa MeTasuia OT KOPPO3UU Ha CTaIUU MPOEKTUPOBAHUS U U3TOTOBJICHHUS.

[oBbIIeHne KOPPO3MOHHOW CTOWKOCTH MeETajula IyTeM H3MEHeHHs (u3nueckoro u ¢a3zoBOro
cocTaBa: MPOTUBOKOPPO3UOHHOE JIETHPOBaHKE, TPOTUBOKOPPO3UOHHOE padhMHUPOBAHKE, TEPMOOOpaOOTKA.

Pa3zoen 2. 3awuma om xopposuu obpabomkoti cpedvl

VY nanenue arpecCUBHBIX KOMIIOHEHTOB, TOHM)KEHNE KOHIIEHTPAIIMH OKUCIUTENEH

WNuruburopsr  xopposuu. OmpexneneHue, KilaccuUKaUsa, MEXaHU3M JCUCTBHS (MEXaHHU3M
MacCUBAallMM ¥ WHTHOMPOBAaHMs) W OO0JaCTH TPUMEHEHHS HHTHUOMTOPOB Koppo3uu. Heopranuueckue
UHTHOUTOPHI KOppo3uu. OpraHnyecKue HHTUOUTOPHI KOPPO3HMH, BKJIIOYAs KOHCHUCTCHTHBIE CMasKd H
WHTUOUTOpHI TpaBieHus. Jleryune (mapo-dasueie) WHrHOMTOpHI. OleHKa 3(PGEKTHBHOCTH IEHCTBH
WHTHOUTOPOB (3aIIUTHBINA A EKT).

KoncepBanus Meramnuuecku uzaenuii. Cpeactsa U METOAbI KOHCEPBALIMY.

Heasparus. O6paboTka X0JI01HOM 1 Topsiyeii Bobl. [1oroToBKa BOBI U1 MAPOBBIX KOTIOB. MeTO 1Bl
MIPOTHUBOKOPPO3NOHHON 00pabOTKH KOTIIOBOM BOJIBI.

Pasoen 3. Dnexmpoxumuueckas 3awuma

Karoanast anexTpoxumuyeckas 3aiura.

Karonnas 3ammura OT BHEITHEr0 HCTOYHHMKA TOKa. KaToaHO-IPOTEeKTOpHAS 3allIHTAa.
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AHOJHAs 3JIEKTPOXUMHUYECKas 3aluTa. AHOJHAs 3alUTa OT BHEIIHETO MCTOYHUKA TOKA. AHOJHO-
MIPOTEKTOPHAs 3allMTa.

Pa3zoen 4. 3awumnvie noxpoimust

Merammueckue TMOKpbITHSA.  Kiaccudukamus 3alUTHBIX TOKPBITUHA. METOIbl  MONTyYEHUSI.
Omnpenenenue 3allUTHON CHOCOOHOCTH M KOPPO3MOHHOM CTOMKOCTH MOKPHITHHA. BHIBI MeTamaInueckux
noKpeITH. [IoAr0TOBKA MOBEPXHOCTH NIEPET HAHECEHNEM METAJUIMYECKUX MOKPBITHI. [[MHKOBBIE TOKPHITHS.
Kaamuesbie nokpeitust. Hukenesbie nokpeiTusi. Meanbie nokpbitrs. OoBIHHbBIE MTOKPHITHS. KOHBEepCcHOHHBIE
MOKPBITUS. XpOMaTUpOBaHUE (OIMHKOBAHHBIX M KaJIMUPOBAHHBIX MoBepxHocTel). OKCHIMPOBAHUE CTaIH
(Boponenue). OxcumaupoBanue amomuaus. docharupoBanue. Hemeramnuyeckue mokpeitus. Hanecenue
JIAKOKPACOYHBIX IOKpBHITHM. HaHeceHrne MOKpPBITUN W3 IOPOLIKOB, CYCIEH3UM U KUIAKAX KOMIIO3ULMH.
JlakokpacouHbie U MOTUMEpPHBIC MTOKPHITHSA. Hanecenne mokpeituii 3 auctoB (ILmakupoBanue, GpyrepoBka
JUCTOBBIMH MOJMMEPHBIMHU MaTepUagIaMu).

4 O0beM yueOHO# JUCUMIIJIMHBI

O0BbeM TUCIUIIIINHEI
Buj yueOHoit padoThI Axan, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb AU CHUNJIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AaHATHS: 2,67 48 36
Jlexknuu 0,44 16 12
[Tpaktuueckue 3ansatus (I13) 0,89 32 24
CamocTosiTesibHasi padoTa 0,67 24 18
CaMoCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 0,67 24 18
Bua koHTpoJs:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIH ] 0,4 0,3
IToaroroBka K 3K3ameny. 35,6 26,7
Buja uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«JIabopaTopHbIii MPAKTHUKYM 10 MEMOPAHHOM TEXHOJIOTHID)

1 Henap AMCHUNIMHBI — Pa3BUTh NPAKTUYECKHUE HABBIKM SKCIEPUMEHTAIBHOTO HCCIEIOBAHUS
XapaKTepUCTUK MEMOpPaH U OCHOBHBIX ITapaMEeTPOB MEMOPAHHBIX MPOIIECCOB B 3aBUCUMOCTH OT TpeOOBaHMIA
KOHKpETHOM c(epbl IPUMEHEHUs1, KaUeCTBY KMJIKMX U Ta3000pa3HbIX TEXHOJIOTUYECKUX CPE.

2 B pe3yabTaTe U3y4eHUs] TUCHUILIHHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cleayomUMy KOMIETSHIMSIMA U HHIAUKATOPAMH UX JOCTHUKECHUS:

[TK-1.2; TIK-1.3; T1K-4.1; T1IK-4.2; T1K-4.3; T1K-5.1; TIK-5.2; TIK-5.3; [1IK-2.1; T1K2.2; T1K-2.3; TIK-
3.1; TIK-3.2.

3nams:

- Meroauky ananu3a 1e(heKTOCKOIHI0 MeMOpaH:

- MeTronuku ucciaeoBaHUs XapaKTePUCTUK MMOPUCTOCTH MEMOpaH;

- Meroauku wuccneqoBaHUsA TMapaMeTpoB (GuiIbTpoBaHMS — KojuloumHoro wuHaekca (KI) u
MoudumpoBanHoro uHaekca 3arpssuenus (MFI).

- MeTonuKy 3KCHEpPUMEHTAIbHOTO HCCIEIOBAaHUS SIBJICHHUSI KOHLIEHTPALIMOHHOW MOJIIpU3alUu Ha
npuMepe mpoliecca yibTpaduibTpaIuu.

-  Meronuky omnpeneneHus KO3(PQGUIHUEHTOB TMPOHUIIAEMOCTH ©  (AKTOPOB  paseicHUs
ra3opasJIeIuTeIbHBIX MeMOpaH

- MeToauku 3KCepuMEHTAIBHOTO ONPEIEICHUs] BIAUSHIS OCHOBHBIX TEXHOJIIOTUYECKUX MapaMeTpoOB
(maBieHue, TeMIepaTypa, KOHIEHTPAIH) Ha IPOIIECChl: 00paTHBII 0cMOC, HAaHO(DMIIbTpaLUs, HOHHBIA 0OMEH,
nepBanopanus, MeMOpaHHas JUCTUIUISILINS, pa3/iesieHue ra3oB.

Ymemn:
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- INTAaHUPOBATH SKCIICPUMCHTEI C LICJIbFO MUHUMU3alluU UX HCOGXOI[I/IMOFO KOJIHNYECCTBA.,

- OCYIIECTBIIATH 00Pa0OTKY PE3yIbTATOB C HENBIO MOYUYSHHSI HEOOXOAMMBIX KOPPEIISIIHIA;

- OLICHUBATh ONpeeNstonre (akTophl U CTENEHb UX BIUSHHUS HA MEMOpPaHHBIN MpoLIecC.

Braoemy:

- MCTO,Z[aMI/I KOJIMYCCTBCHHOT'O aHaJIn3a OCHOBHBIX HpHMeCCﬁ, COACPKAIUXCA B UCXOOHBIX JKUAKUX U
ra30BbIX CMECSX M ITPUEMaMH OIICHKH JJOCTOBEPHOCTH aHAIIN3a;

- 3KCH€pI/IMeHTaJ'IBHBIMI/I METOAdaMM UCCIICAOBaAHUA:

- 1e(eKTOCKOMMH, XapaKTEPUCTHK IMOPUCTOCTH, 3aJEPKUBAIONIEH CIIOCOOHOCTH (CEIIEKTUBHOCTH) U
yACIbHON MTPOU3BOAUTEIHHOCTH MeMOpaH, Ko (PHUITMEHTOB pa3aeieHuUs.

- METOJIaMH 00pabOTKHU Pe3yIbTaTOB 3KCIIEPUMEHTOB C LIEIbIO TOTYYECHUS KOPPENSALUil, HEOOXOJMMBIX
IUTS pacyeTa MeMOPaHHBIX TPOIIECCOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

[lepeuenp 1abopaToOpHBIX padoT:

3.1. dedexTockomnusi MeMOpaH, OCHOBaHHAst Ha METOJIe « TOYKH My3bIpbKay;

3.2. UccnenoBanne NOPUCTOCTH MEMOpaH:

«CpenHuii panuyc nop»,

«Pacnipenenenue mop mno pazmepam»

3.3. ITapameTtpsr dunsTpoBanus (KI) u (MFI).

3.4. Konuentparnuonnas nosspuzanus (KIT) B mponecce ynbrpadunstparun (YD)

3.5 M3ydeHne u pacuyer MEeMOPaHHOTO pa3JeieHUsl BO3JyXa C HMCIOJb30BaHUEM MOJIYJS TUIOCKO-
napayuIeTbHOTO THIIA

3.6 BausiHue OCHOBHBIX TE€XHOJOTHYECKHX MapamMeTpoB Ha 3(PGEKTUBHOCTH MPOLECCOB pa3/ICICHUS
BO3J1yXa C UCIOJIb30BAHUEM MOJYJIS OJIOBOJIOKOHHOTO THIIA

3.7 Omnpenenennie kK03hGUIUEHTOB MTPOHUIIAEMOCTH U (PAKTOPOB pa3/esIeHUs] U30TPOMHBIX TUIEHOK U
ACCUMETPUYHBIX MTOJIOBOJIOKOHHBIX MEMOpaH

3.8 CpaBuenue 3¢p(HEeKTUBHOCTH HAHO(PWIBTPALIMM M OOPATHOTO OCMOCAa B 3ajadaX OYMCTKH BOJI
Pa3IU4YHOIO COCTaBa

3.9 Vzy4yeHue BIUSHUS OCHOBHBIX TEXHOJIOTMYECKUX MApaMeTPOB Ha MpoIiecc 00paTHOTO ocMoca

3.10 Uzydenue u pacyeT mporecca MOHHOTO 00MeHa MPU OYHCTKE BOJIBI

3.11 U3ydenne u pacyeT mpoIeccoB MepBaNoOpavi 1 MEMOPaHHON JUCTUIUIAIINHA

4 O0beM yueOHO# JUCUHUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axan. | Acip.
3E
4. 4.

O0mas Tpya0eMKOCTb U CHUNIIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 0,89 32 24
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTesibHast padoTa 2,11 76 57
KonTakTHas camocrositenbHas paboTa 277 0,4 0,3
CaMocCTOATENbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ’ 75,6 56,7
Bua konTposs:
Bua uTOroBoro KOHTpoOJIA: 3adeT ¢ OLEHKOH

AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«J/labopaTopHbBIil MPAKTHKYM 110 MHHOBAIMOHHBIM MaTEPHAJIAM))

1 Leap AMCHUNIMHBI — MPUOOPETEHHE CTYJAECHTAMU 3HAHUM JJIT OOOCHOBAHHUS W peaTu3ariu

peleHnii mpu BBIOOpPE KOHCTPYKIMOHHBIX MAaTEpUAIOB MpPH HM3TOTOBICHMM M 3aIlIUTE OT KOPPO3HUHU
000pyIOBaHUSI XUMHUYECKUX ITPOU3BOCTB.
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2 M3ydyeHue NUCHUILUIMHBI HAMPABJIEHO HA NpHOOPeTeHHEe CJAEAYIOIIUX KOMMNETeHUH u
HHIMKATOPOB MX JOCTHKEHHS:

[IK-1.2; TIK-1.3; TIK-4.1; T1IK-4.2; T1K-4.3; TIK-5.1; T1IK-5.2; I1K-5.3; I1K-2.1; I1K2.2; T1K-2.3; IIK-
3.1; TIK-3.2.

Buame:

- 00IIMe CBEJICHUS O COCTOSIHMHM Y M3MCHCHHH CBOMCTB KOHCTPYKIIMOHHBIX MAaTEPHAIIOB B YCIOBHUSX

XUMHYECKHX POU3BOJICTB;

- OCHOBHBIE HICTOYHHKHN KOPPO3UOHHOTO BO3/ICHCTBUS HA KOHCTPYKLIMOHHBIE MAaTEPUAJIbl B YCIOBUIX
XUMHUYECKHX TPOU3BOJCTB, UX KAueCTBEHHBIE M KOJIMUYECTBEHHBIE XapPaKTEPUCTUKHU, METOAbI U CIIOCOOBI
MPOTHO3UPOBAHUS HAJIEKHOCTU XUMUYECKOTO 000PYI0BaHUS U MOCIEICTBUI KOPPO3ZUOHHOTO BO3IEHCTBUS;

- METOJIbI 3aIIUThI OT KOPPO3UH;

- u3uYecKuil CMBICI MTPOLIECCOB, MPOTEKAIOIINX HA AIEKTPOIAX.
Ymemeu:
- OLICHUTH XapakTep BIHUAHHS OKPY>KAIOIIEH WM MPOU3BOIACTBEHHON CpeAbl Ha 3aKOHOMEPHOCTH

TEYEHUS] KOPPO3UOHHBIX MPOLIECCOB;
- ONpENeNiaTh Ha OCHOBE JKCIIEPUMEHTAIBHBIX HCCIEJOBAHUNA W JIMTEPATYPHBIX IAHHBIX TOKU H
MOTEHINAJIBI KOPPO3HH, TIOKA3aTENIN KOPPO3HUH;

- pa3paboTaTh KOMIUIEKC MEPOTIPUATHI 0 3allIUTE METAITIOB OT KOPPO3HH;
- IPOU3BO/IUTH OIIEHKY KOPPO3HOHHOH CTOMKOCTH MaTepHAIIOB B arPECCHBHBIX Cpelax.

Braoems:
- Pa3IMYHBIMH CTIOCO0AMU 3aIUTHl MATEPUAIIOB OT KOPPO3UOHHOTO PAa3PYIICHHUS;

- JaHHBIMHU O KOPPO3HMOHHBIX XapaKTECPHUCTUKAX METAJIJIOB U CIIJIaBOB;

- JIaHHBIMM, TIO3BOJISIIOLIMMHU BbIOpaTh HEOOXOAUMOE O0OpyIOBaHHE M KOPPO3MOHHOCTOMKHIA
MaTepHa JiJIsl €ro U3rOTOBJICHHUS.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Pasnen 1. TeopeTnueckue 0CHOBBI KOPPO3UH

3HavyeHue, UEeIu U 3a1a4d JUCHUIUIMHBL. COBPEMEHHOE ONpENEIEHUEe KOPPO3UHM U CONPOTUBIICHUS
MaTepuanoB. 3HaueHue 00prOBI ¢ Kopposuel. OCHOBHBIE Pa3Aeibl U MOHATHS AUCHUTUIHHBL. Kitaccupukanus
BUJIOB pa3pylICHHs MaTEpUAIOB I0J JEWCTBUEM arpeccHBHbIX cped. KonuuecTBeHHass oOLEHKA
KOPPO3UMOHHOTO Pa3pyIICHHUSI MATEPHAIIOB. DIEKTPOXUMHUYECKAsE U XUMUYECKask KOPPO3HUsL.

OCHOBHBIE NOHSTHS JIEKTPOXUMUMU.

npoBoaHuky I u Il poxa. DneKTponn3 Kak OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MTPOLIECC.

Knaccudukanus m0pOBOAHMKOB M MPOXOKICHHE IOCTOSHHOTO 3JEKTPUUECKOro TOKa Yepes
ANEKTPOXUMUUYECKHE CUCTEMbl. OCHOBHBIE THUIIBI 3JEKTPOXUMHUYECKUX CHUCTEM M UX COCTaBHbIE YacTH.
Onpenenenre NOHATUN KaToA ¥ aHOA. OTIMYUTENbHBIE TPU3HAKH SJIEKTPOXUMUYECKUX PEAKIIUAM.

3axonbl Dapazest, KaKyIKUecs OTKIOHEHUS. BrIXo 1O TOKYy.

[IpyunHBl BO3HMKHOBEHHs 3JIEKTPOXMMHUUYECKOrO IIOTEHIMAada Ha TPAHMIE BJIEKTPOJI-PacTBOP.
PaBHoBecue B 3nekTpoxumMudeckoil menu. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MONYPEaKUH W TOHSITHE
anekTpoaHoro mnoreHuuana. Kmaccuduxamus snextpomoB. KoHmenuus 3JI€KTPOHHOIO pPaBHOBECUS Ha
rpaHuiie aekTpoa-mMetaut. Knaccugukanus snexkrpoxumuueckux nenei. [Ipasuno 3HakoB u pacuer D/(C.

Bonopoanslil a5ekTpoa U cTaHmapTHas BoAopoaHas mkama. Kucimopomseiit snexktpon. Juarpamma
[Typ6e. MemOpaHHbIe paBHOBECHE, MEMOPAHHBIH MTOTEHIINAL.

CtpoeHne ABOMHOTO AJIEKTPUUYECKOTO CIIOA

OCHOBBI 2JIEKTPOXUMUYECKON KUHETUKHU

OOmasi xapakTepuUCTUKa 3JEKTPOXUMHYECKHX MpoieccoB. [lonspuzannoHHas XapakTepuUCTHKa B
YCIOBUSAX JIMMUTUPYIOLIEH cTaauKu MacconepeHoca. MeTo1 BpalaroLerocs: AUCKOBOIO AIEKTPO/aA.

Teopust 3ameasieHHOT0 paspsia U €e COBpeMEHHOE 000CHOBaHUE. MeTo/1bl U3y4eHHUs CTaAui pa3psii-
MOHU3ALMHU. 3aKOHOMEPHOCTU HJIEKTPOJHBIX MPOILIECCOB B YCIOBHSIX MEIJICHHON XWMHUYECKOW CTaIuu.
MHorocraguiiHble peakiuy ¢ MOCIEq0BaTEIbHBIM IEPEHOCOM JJIEKTPOHOB.

DNEeKTpOAHBIE MOTEHIIMAIBI U TEPMOJIMHAMHUYECKAsT BO3MOXHOCTh KOPPO3HUHU.

Koppo3sus B kucibix pactBopax. MexaHu3M BOCCTaHOBIIEHHS BOJI0poia. Koppo3usi B HEUTpaIbHbBIX U
HIEJIOYHBIX cpeax (KUCIopoaHas Kopposus). MexaHu3M BOCCTAHOBIICHHUS KUCIOPO/a.
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[Tonsipu3aniioHHbIe AMarpaMMbl KOPPOAUPYIOMIUX METaioB. CHATHE MOJISPU3ALMOHHBIX KPHUBBIX.
Pacder ckopocTeil KOppo3uu MO MOJSPU3ALMOHHBIM JaHHBIM. BiMsiHUE COOTHOIIEHUS TIJIOMIAACH KaTojaa u
AHO/Ia HAa TOKH KOppo3uu. Teopust KaToqHOM 3alIUTHI.

[TaccuBamus. Xapakrtepuctuka mnaccuBanuu u Pnage noreHuuan. [loBegeHue mnaccuBaTOPOB.
[TaccuBHOCTB Kene3a B a30THOW KUCIIOTE.

Bnusinue BHyTpeHHHX (paKTOpOB Ha KOPPO3MOHHOE IMOBEACHME: MPHUPOJA MeTalla, CoJAep)KaHue U
CTPYKTypa CIUIaBa, COCTOSTHUE M 00padOTKa MOBEPXHOCTH, MEXAHUYECKUE HATTPSIKEHUSI.

Bnusinue BHenHux (akTOpoB HAa KOPPO3HUOHHOE MOBEACHUE: COCTAB U XapaKTep arpeCCUBHON Cpeibl,
TEMIIEpaTypa, AABIEHUE, CKOPOCTh JABWKEHUS CPEIbl, BHEIIHSS MOJAPU3ALMSA, KOHTAKT C METAIaMUu M
HEMETaJUIAMH.

Paszgea 2. 3amura oT KOppo3uu 00padoTKO cpeabl

VY naneHue arpeCCUBHBIX KOMIIOHEHTOB, IOHMYKEHNE KOHLIEHTPALUK OKUCTUTENEH

Wuruburopsl  koppo3uu. OrmnpeneneHue, Kilaccupukamus, MeXaHU3M JeHCTBUS (MEXaHHU3M
MacCUBAIlMM ¥ HMHTUOMPOBAHUS) M OOJNACTH TPUMEHEHUS HWHTHOMUTOpPOB Koppos3uu. Heopranmdeckue
UHTHOUTOpPHl KOppo3uu. OpraHnyeckue HMHTHOUTOPHI KOPPO3UM, BKJIIOYAs KOHCHUCTEHTHBIE CMasKd H
UHTUOUTOpHl TpamieHus. Jleryune (mapo-asupie) uHruOUTOpHl. OnEeHKa >PPEKTUBHOCTH JEHCTBUA
WHTUOUTOPOB (3alUTHBIN 3P deKT).

Pa3nes 3. 3amuMTHBIC NOKPBITHS

Merammueckue MOKpbITHA.  Kriaccudukarmuss 3alIUTHBIX TOKPBITUHA. METOIbl  MOTydYeHUSI.
Omnpenenenue 3allUTHON CHOCOOHOCTH M KOPPO3MOHHOM CTOMKOCTH MOKPHITHHA. BHIBI MeTamaInuecKux
NOKpbITUMA. [IoATOTOBKA MOBEPXHOCTH TEPE] HAHECEHWEM METAIMYECKUX MOKpbITU. KOHBEpCMOHHBIE
MOKPBITHS.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM U CIUIIIINHEI
Buj yueOHoi padoThl Axan, | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTh AU CIUNJIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 0,89 32 24
B TOM 4HcJje B fopMe NPaKTHYeCKOi MOATO0TOBKH 0,89 32 24
Jlabopatopusie 3ansTus (113) 0,89 32 24
B TOM 4YHcCIIe B (hopMe IPAKTUUECKON MTOATOTOBKH 0,89 32 24
CamocrosiTesbHast padoTa 2,11 76 57
KoHTakTHas camocTosTenpHas pabora 0,4 0,3

2,11
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 75,6 56,7
Bua uToroBoro KOHTpoJIf: 3a4deT ¢ OLEHKOM

AHHOTaUUsA padoyeil NPOrpaMMbl JUCUUIIIMHBI
«KypcoBoii npoekT 1o MeMOpPaHHOH TEXHOJIOTHH

1 Heab AUCHUNIUHBI — JOPMUPOBAHUE OIBITA MPAKTUYECKON IEATEIHHOCTH TI0 PEIICHUIO HAYYHBIX
¥ TPUKIAIHBIX 337a4d 10 pa3paboTKe W pealn3allid DHEPro- U pecypcocOepekeHus MyTEéM HHTErpalliu
MEMOPaHHBIX MPOIIECCOB B TPAIUIIMOHHBIC TEXHOJIOTUYECKUE CXEMBI PA3/ICICHUS B XUMUYECKON TEXHOJIOTHH,
He(pTeXUMHUH U OMOTEXHOJIOTHH.

2 B pe3yabTaTe U3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKeH:

Obaadamye CleAYIONMMA KOMIIETEHIIUSIMU ¥ HHIUKATOPaMH HX JTIOCTHKCHUS:

[TK-1.1; TIK-1.2; TIK-1.3; TIK-1.9; TIK-4.1; [1K-4.2; TIK-4.3; T1K-5.1; TIK-5.2; T1K-5.3; T1IK-2.1; TIK-
3.1; [IK-3.2.

Buame:

. 3aKOHOJATEIbHbIC W HOPMATHBHBIC IIPABOBBIC AaKTHI, PETJIAMCHTHPYIOIIHE JEATEIBHOCTH
PEIIPHUSITHS,

. OCHOBHBIC TIPHUHIUIBI OpPraHHW3AIlMM XHMHYECKOTO IPOM3BOJICTBA, €r0 HEPaAPXUUYCCKYIO
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CTPYKTYPY, METOIbI OlleHKH () (HEKTHBHOCTH TPON3BOCTBA,

. NPUHLIUIHNAIBHBIE KOHCTPYKIIMM MEMOpaHHBIX 3JIEMEHTOB, MOJyJICH U almnaparos;

. MPUHIUIBI pa3pabOTKH U pacdyeTa TEXHOJIOTMYECKHX CXeM MEMOpPaHHBIX YCTaHOBOK;

. OCHOBBI ()YHKIIMOHUPOBAHUS PbIHKA MEMOPAHHOM TEXHOJIOTUH.

Ymemn:

. UCIOJb30BAaTh pe3yJbTaThl J1a0OpPaTOPHBIX MCCIEJOBAaHMH B pacyeTax MeMOpaHHbBIX
YCTAHOBOK;

. BBINOJIHATD M YUTATh YEPTEKH TEXHUUECKUX U3JIENUN C yUeTOM JAECHCTBYIOIUX CTAaHapTOB;

. pa3pabaTbIBaTh TEXHOJIOTUYECKUE CXEMbl MEMOPAHHBIX YCTAHOBOK;

. OIpeNeNIATh MecTO U 3(PPEKTUBHOCTh MCIOIB30BAHUS CTAAMM MEMOPAHHOTO pa3/eieHUs B
TEXHOJIOTUYECKOM cXeMe IMPOU3BOJICTBA;

. OIpeNeNIATh CE0ECTOMMOCTD MPOAYKIIUY;

Braoemn:

. METOAAaMH pacyera pabovux ImapaMmeTpoB Mpolecca MEMOPaHHOTO Pa3IeIeHus;

. croco0aMu ¥ IpueMaMu 300pakeHHs IPEIMETOB Ha TJIOCKOCTH;

. MeToAaMu aHaiu3a 3(P(EKTUBHOCTH PAOOTHI OTAEIBHBIX aNNapaToB U XUMHUYECKOTO
IIPOM3BOJICTBA B LIEJIOM;

. METOAaMHU BBIOOpa ONTUMATbHON KOHCTPYKIIMM MEMOPAHHOTO MOJYJIS;

. HaBBIKAMU pAacyeTOB M0 SKOHOMHYECKOMY OOOCHOBAHHMIO BbIOOpa ChIPbs, HEPreTHUECKUX

CPEICTB ¥ PAIMOHATILHOMY Pa3MEIEHHUIO MTPEAIPHUATHIA,

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Paszoen 1. Cocmasnenue do2oeopa c 3axazuuxom:

Hcnonmuurtens — ydpexkaeHHas KOHCAJITHHIOBash KOMIAHUS; 3aKka3yuk — 10 YCMOTPEHHUIO
PYKOBOJUTEIS, TEKCT aOoroBopa — mo HopMmam ['paxnanckoro Konexca P®; HanmmeHoBaHWe pabOTHI
««Pa3paboTka Ou3HEC-TIaHA TPEANPHUATHS...»; 1IEHa JOTOBOpPA YCTAHABIMBAETCS CTYJIECHTOM (aBTOPOM);
CPOK JICHCTBHS — 110 Y4eOHOMY IJIaHy.

Pazoen 2. Cocmaenenue Texnuueckoco 3a0anus k 0o2osopy (no 'OCT 15.201-2000):

MECTO pPa3MEIICHUS; MPHUBSI3Ka K JEHCTBYIONEMY MPEANPHUATHIO (€CIH HWMEETCs); LEelb MPOEKTa,;
COCTaB MPOEKTUPYEMOTo Mpeanpuarus (0T CKiIaja [0 OYHCTHBIX); paldouue TIUIOIIAgd; YPOBEHb
aBTOMATH3allMM; PEKUM DPAaOOTHI; MOIKa, CTepHIM3alMs, NMPO(UIAKTHKA 000PYIOBaHUS; KIACCH(PHUKAIH
MOMEILEHU; pecypc 000pyI0BaHMs; TEXHUKA 0€30IaCHOCTH U OXpaHa TPYJa; 3alliTa OKpY>Kalouleil cpebl;
o0ecrieyeHne KauecTBa; IKOHOMUYECKHE OIICHKH.

Pazoen 3. Cunmes mexnonocuueckoii cxemobl NPOU3800CmMea.

MPUHATHE TMPUHIUIHAIBHBIX PEIICHUH 1O BBIOOPY U MOCIEAOBATEIHHOCTH CTaJHN, C y4ETOM
BO3MOXXHBIX DELHUKIIOB, BbIBOJIAa U BBOJAA MPOMEXKYTOUHBIX IMPOJYKTOB U PEAreHTOB, C OMNpEeIeTICHHUEM
OTXOJIOB; COCTaBIIEHHUE OJOK-CXEMBbI IMPOU3BOJCTBA C HM300pAKEHHEM BCEX BXOJSAIINX, BBIXOAAIIUX H
PELUKIIOBBIX TIOTOKOB.

Pa3zoen 4. Pacuem mamepuanvroeo danamnca.

Paszoen 5. Pacuem mennogoeo banamnca:

Pa3zoen 6. Pacuem u 6b160p 6cnomozamensbno2o 060py008aHus:

[0 pe3yjabTaTaM MaTepUaIbHOTO U TEIJIOBOI'O pPacueTOB PACCUUTHIBAIOTCS OCHOBHBIE MapaMeTphl
000py/IOBaHus, 0 KOTOPBIM €r0 MOXHO BHIOpAaTh B KaTalOrax; OMpenesseTcsl TUI, pa3Mephl U KOJIUYECTBO
EIUHUI] KaXJI0ro BUIA 00OpYyAOBaHHS (HACOCHI, KOMIIPECCOPBI, €MKOCTH, TEIUIOOOMEHHHKHU, (PUIBTPHI,
JIPOOUJIKH, CMECHUTENH, CYIIWJIKH, J03aTOpbl, (pacoBOYHBIC arperarsl, abcopOepbl, pPeKTH(PHUKAIMOHHBIE
KOJIOHHBI, PEaKTOPHI U T.11.).

Paszoen 7. Buinonnenue uepmedsica annapamypHo-mexuono2uyeckou cxemvl no Hopmam ECKJ] c
cocmasenenuem cneyuguxayuu 060pyo0o8aHusl.

Paszoen 8. Ilpunamue pewenuii no KUIuA:

OTIpe/ieNIsieTCsl epeYeHb BCEX KOHTPOJIMPYEMBIX MapaMeTpPOB MO TEXHOJOTMYECKON cxeme (pacxop,
yYpOBEHB, TeMIepaTypa, AaBlieHue, pH, copepkaHne KOHKPETHBIX KOMIIOHEHTOB); OTMPEICISIOTCS MPEACIIbI
JOIYCTUMOIO KoJjeOaHusi KOHTPOJIHUPYEMBIX MapaMeTpoB; OMpeNessieTcsl MepeueHb BCEX aBTOMATHYECKH
MOJJICPKUBAEMBIX TapaMeTPOB; Pa3padaTHIBAIOTCS CXEMbl aBTOMATHYECKOTO TOJACPXKAHUS TapaMeTpoOB
(aT4MK YpOBHS — HAcOC, JATUYMK JABJICHHS — IPOCCENb, pacxo — 0aiinac U T.11.); BCE MPUHATHIE PELICHUs 10
KUIIuA n3o0paxaroTcs Ha anmapaTypHO-TEXHOJIOTUYECKON CXeMe.
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4 O0beM yueOHOH THCHUILINHBI

O0bemM TUCHUTJIMHBI
Bua yueOHoii padoThl Axan. | Acip.
3E
4. q.
O0mast Tpy10eMKOCTb JUCHMILIIHMHBI 2 72 54
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 0,89 32 24
[Mpaktuueckue 3ansatus (I13) 0,89 32 24
CamocrosiTesibHast padoTa 1,11 40 30
KonTakTHas camocrositenbHas paboTa 111 0,4 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 39,6 297
Bua konTposs:
Bua uTOoroBoro KOHTpoOJIA: KypcoBoii npoekTt
AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«KypcoBoii NpoeKT Mo HHHOBAIMOHHBIM
MaTepuaJam»
1. leab AMCUMIUIMHBI — CYIIECTBEHHOE pacIIUpEHHEe, CHUCTeMaTH3alvds 3HAaHWW B 00JacTH

OpTraHHW3aIN W YIPABICHUS PECYpCaMH XUMHUYECKHX MPOU3BOJICTB HA MPUMEpPE OOBEKTOB, UCIIOJIb3yEeMbIX
NP BBITIOJTHEHUH BBITTYCKHON KBAIM(UKAIIMOHHON pabOThI OakasiaBpa.

Jucuummuaa «KypcoBoil MpOeKT MO0 WHHOBAIIMOHHBIM MaTepuagam» MO3BOJIIET OCBOUTh OCHOBHBIC
MOJIOKEHHUS CIEOYIOIIMX pa3/ieloB: KOMIUIEKCHBIM aHalli3 W OLEHKa IeJled M PEecypcoB XHUMHKO-
TEXHOJIOTHYECKOT0 MPOLIecca, UCTIOIb30BAHNE METOINYECKOTO O0EeCTIeUeHUs 3ajau ONTUMH3AIMU XUMHUKO-
TEXHOJIOTMYECKHX TPOIIECCOB B peCcypcocOepekeHNH, OPraHU3allMOHHO-9KOHOMUYECKHE U TEXHOJIOTHYECKHE
pacuéThl OOBEKTOB XHMHUYECKOM TEXHOJOTMHM, WHHOBAIMS W KOMMEpPIHAIU3allkis B TEXHOJOTHUH,
TECTUPOBaHUE Pa3pabOTOK AJisl OLIEHKH 3(PPEKTUBHOCTH UCIOIB30BaHUS HHHOBAIIMOHHBIX MaTepUAIOB.

Henu n 3amauu IUCUUIUIMHBI JOCTUTAIOTCS C TIOMOIIIBIO:

— TEOPETUYECKOI U MPAKTUYECKOU MOATOTOBKH CTY/IEHTOB B 00JaCTH SHEPro- U pecypcocOepexeHus
XUMHUYECKHUX, HEPTEXUMUIECKUX U OMOTEXHOJIOTHUECKUX MPOU3BOJICTB,

— MOJIENTUPOBAHUS OPraHU3alMOHHO-YIPABICHYECKUX U TEXHOJIOTMUYECKHX MTPOLIECCOB HA BCEX ATAmax
YKU3HEHHOTO IUKJIA (DYHKIIMOHUPOBAHHSI XUMUKO-TEXHOJIOTUIECKON CUCTEMBI;

— M3y4YeHHUs MPHUHILMIIOB MPOLECCOB HWHHOBAMM M KOMMEPIHAIU3AIMU OOBEKTOB XHMHUYECKUX
OTpaciedl IPOMBIIUICHHOCTH

— W3y4eHHUs NPUMEPOB IMPAKTUUYECKOW peau3aliid HHEpPro- pecypcocOeperaronmx MnpoueccoB
XUMHUKO-TEXHOJIOTHUYECKUX CHUCTEM.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[IK-1.1; TIK-1.2; T1K-1.3; [IK-1.9; T1K-4.1; [1K-4.2; TIK-4.3; T1K-5.1; TIK-5.2; TIK-5.3; I1K-2.1; TIK-
3.1; IIK-3.2.

3Hamp:

— MPUHIMNBl CHCTEMHOTO aHalM3a W WX MPUMEHEHHE B 3a7adaX dSHEPro- pecypcocOepereHust
00BEKTOB XUMUYECKON TEXHOJIOTHH;

— aNTOpPUTMBI TEXHHKO-)KOHOMHYECKOTO aHanmu3a J(PQPEKTUBHOCTH XUMHKO-TEXHOJOTHYECKHX
CHUCTEM;

—  CcHocoObl TPENCTABICHHUS W HMHTEPHPETAIUU pPE3yIbTaTOB IMPOILECCOB KOMMEPIHUATH3AIUU
MHHOBAIIMOHHBIX pa3pabOTOK;

— 0COOCHHOCTH MPHUKJIAJHBIX WHKCHEPHO-TEXHUUECKUX 3a/1a4 O0HEKTOB XUMUIECKOU TEXHOIOTHH.

ymembw:

— TPUMEHATH METOJAbl KOMMEpLHUATH3alUU Ha Pa3IMYHBIX dTanax >KU3HEHHOTO IUKIA XHMHKO-
TEXHOJIOTUYECKHUX CUCTEM;
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— WCIOJIb30BaTh COBPEMEHHOE METOJIUYECKOE OOECTeUeHHE TEeXHHKO-)KOHOMHUYECKOTO aHaIHu3a
WHHOBALIMOHHBIX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

enademp:

— IPUHIMIIAMU MOJEIINPOBAHUS XUMUKO-TEXHOJIOTMYECKHUX ITPOLIECCOB;

— QITOPUTMHUYECKUM M TPOTPAMMHBIM 00€CIIEYCHUEM PEIICHHs] OPraHu3allMOHHO-YIIPABICHUYECKHUX,
TEXHUKO-I)KOHOMUYECKUX U TEXHOJIOTUYECKUX 3a]1a4.

3. Kparkoe comepkanue Q1M CUUILIHHBI.

Beenenue.

OnpeneneHne XMMUKO-TEXHOJIOTMYECKOTO MPOLECCa B COCTABE XMMHUKO-TEXHOJIOTUYECKON CUCTEMBI
(XTC). Uenu u pezynsratsl XTII. Mcnons3oBaHME METOI0JIOTUH CUCTEMHOTO aHAIM3A.

Pa3zpaboTka opraHn3annOHHO-TEXHOJIOTHIECKON MOJICTH.

Omnpenenenue 1elNe W PECYypcOB XHUMHUKO-TEXHOJIOTHYECKOW cucrteMbl.  Kiaccupukamus wu
XapaKTEPUCTUKU PECYpPCOB XHUMHUKO-T€XHOJornueckoro mpouecca B cocraBe XTC. HopmatuBHble U
pernameHTupytomue 1oKyMmeHTsl. Onpenenenue stanoB XTC. Hukn Jlemunra. XuMuKo-TEXHOJIOTHYECKUE
nponecchl B coctaBe XTC. [lekomno3unus. Onpenenenre npuHiunoB ynpasienus XTII. dopmuposanue
ctpykrypHoit Mmogenu XTC u XTIL.

Pacuér u onieHka BIMsHUE PECYPCOB HA PE3YNbTAT XUMHUKO-TEXHOJIOIMYECKOTO IIpoLecca.

Crneunduxanust  TexHomorud.  Texnomormueckue pacuétel XTI,  TexHonorumdeckwe
opranu3anoHHo-TexHudyeckue mnokazarenu XTC wu XTII. OntuMuszanuss XUMHKO-TEXHOJIOTHUYECKUX
npoiieccoB. ONTUMU3UPYEMBIE U ONTUMU3HPYIOLIUE TIepeMEeHHbIC. TeXHOJOTHYEeCKHe U OpraHU3aluOHHO-
SKOHOMHUYECKHE orpaHunyeHus. OpraHuzanMoHHO-TexHojornueckue mnokazarenu XTII m XTC. Ananms,
KIacCU(UKalisg U OIEHKA BIUSHUS IMOKazarened Ha pe3yibTarhl (yHKiuoHupoBaHus XTC. Kpurepun
s exTuBHOCTH (IIs1 HHHOBAITMOHHBIX MaTeprasioB B coctaBe XTC).

TeXHUKO-DKOHOMUYECKHI aHaIn3 (HYHKIIMOHUPOBAHHSI XUMUKO-TEXHOJIOTHIECKOTO Mpoliecca

B3anMHOe BIUsSHHE TEXHUKO-DKOHOMUYECKUX, OPTaHU3ALNOHHBIX U TEXHOJIOTMYECKHUX MOKa3aTesen
XTC (Ha mpuMmepe WHHOBAIIMOHHBIX MarepuanoB) Kommeprmammszanuss u TpaHchep WHHOBAIMOHHBIX
texHoJoruil. [IpakTuueckas peanuzanua. AHAIN3 CPEACTB KOMMEpPIMAIU3alul TexHoaoruil. KomrekcHas
ouenka pecypcoB XTC kak (akTopoB KOMMEpIHAIU3AUK U TpaHcdepa TEXHOJIOTHHA C Y4E€TOM
WCIIONIb30BAaHNsI ~WHHOBAallMOHHBIX ~ MarepuaioB. Peamm3anuss  TEXHMKO-3KOHOMHYECKMX  PEIICHMI
MHHOBALIMOHHBIX TEXHOJIOTHI

4 O0beM yueOHOH TUCHUILINHBI

O0BpeM U CIUIIINHEI
Buj yueOHoi1 padoThl Axax, | Acip,
3E
4. 4.
O0mas TpPyA0eMKOCTb 1M CHMILJIMHbBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
[Tpaktuueckue 3ansatus (I13) 0,89 32 24
CamocTosiTesibHasi padoTa 1,11 40 30
KoHTakTHas camoctosTenbHas pabora 0,4 0,3
CamocrosTenbHOE U3YUECHUE Pa3/IesioB TUCIMILUIHHEI (uiu Opyeue 1,11
L 39,6 29,7
BUObL CAMOCOAMENLHOU PaOOMbl)
Bua konTpoJs:
Bua uToroBoro KOHTpoJIf: KypcoBoii npoekT

5.4 IIlpakTuka

AHHOTaUUsA padoyeil MporpaMmmbl
«YueOHasi MPAKTHKA: 03HAKOMUTEJIbHAS MPAKTHKA»

1 IleJb NPAKTUKHU — MOJTy4yeHHe OaKasaBpaMy MEPBUYHBIX MPO(HECCHOHAIBHBIX YMEHHUH U HAaBBIKOB.
VYyeOHass mpakTHKa MOMET TMPOBOAUTHCS B CTPYKTYPHBIX MOJApa3feleHusax yHuBepcuteTa. Cpoku
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IPOXOXKICHUS y4eOHOM MPAKTUKH YCTAaHABIMBAIOTCS B COOTBETCTBUHU C YU€OHBIM IJIAHOM MOATOTOBKU

2 B pe3yabTaTe NpoXo:KIeHUs NPAKTHKHA 00y4al0UIUIiC 0JIKEH

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIUKATOPAMH UX JTOCTUKECHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-
1.10; OIIK-1.11; OIIK-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-2.10; OIIK-2.11; 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-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-4.1; OIIK-4.2; OK-4.3.

3namo:

— MOPAJOK OpraHu3alyy, INIaHUPOBAHUS, IPOBEICHUS U 00ECIIEUeHHs] HayYHO-HCCIIEI0BATENbCKUX
paboT ¢ MCII0JIb30BAaHMEM COBPEMEHHBIX TEXHOJIOIUH;

— TMOpPAJOK OpraHM3alluy, IUIAHUPOBAHMs, NPOBEIEHUS U obecredeHus oOpa3oBaTeIbHON
JEeSITeIBLHOCTH 0 MPOPUITI0 N3yd4aeMO IPOrpaMMbl OaKaiaBprara

Ymemn:

— OCYIIECTBIATHh MOWCK, 0OpabOTKy M aHadu3 Hay4YHO-TEXHMYECKOW HHGOpMAIHMH 1O TPOQHITIO
IIPOWICHHOM IIPAaKTUKH, B TOM YHUCJIE C IPUMEHEHHUEM Internet-rexHoorui;

— HCIIONB30BaTh  COBPEMEHHblE MpHOOPBI W METOJIMKH, OpraHU30BHIBATH  IPOBEACHUE
9KCHEPUMEHTOB M UCIBITAHUN, IPOBOAUTE UX 00pPaOOTKY U aHAJIM3UPOBATh UX PE3yJIbTATHI;

Braoemw:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO K HMCCIIEOBATEIBCKON NEATEILHOCTH MO MPOHII0 U3ydaeMoi
porpamMmbl OakajlaBprara;

— METOJOJOTMYECKUMH  IOAXOJaMH K  OpraHu3allid  HAay4dHO-HCCICNOBAaTEIbCKOW  H
00pa3oBaTeNbHON ACATEIbHOCTH;

— CIOCOOHOCTBIO Ha TMpPaKTHKE HCIONb30BaTh YMEHHMS M HaBBIKM B OpraHU3allMd Hay4yHO-
UCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT;

— HaBbIKaMH BBICTYIUICHHUH mepe]] yueOHO! ayAuTOpHUEH.

3 Kpartkoe coaepxxanne NPpaKTHKHU

Paznen 1. Bepenuwe — menu u 3amaum yuyeOHOU mnpakTuku. OpraHu3aliiOHHO-METOIUYECKUE
MEPOIPUATHS.

Pazgen 2. 3HaKoMCTBO C OpraHu3anueil HayyHO-HUCCIIEIOBATENbCKOM M MPOU3BOACTBEHHOMN
NESITeIbHOCTH OpraHu3anuu. [IpuHOMNBI, TEXHOJIOrMM, (QOPMBI M METOAbl OpraHU3alUd Hay4yHO-
UCCIIEIOBATEIbCKOW M TPOU3BOJCTBEHHOW JEATENbHOCTH Ha IMPHMEpPE OpraHM3allud HAaydYHOW pPabOTHI
IIPOMBIIIIEHHOTO IPEIIPUATHS.

Pa3znen 3. BreimonHeHwe uWHAMBHUAYyanbHOro 3axanHusi. COop, o00paboTKa M CHUCTeMaTH3aIUs
uHpopMannoHHoro marepuana. OdopmieHue oryera. JInyHoe ydacTHe OOydarOUIErocs B BBINOJIHEHUU
HAy4YHO-UCCIIEI0BATENbCKON U MPOU3BOACTBEHHOH 1€ATEIbHOCTH MPOMBILIUIEHHOTO IPEAIPUATHUS.

4 O0beM NPaAKTUKHU

O0beM NpakTHKH
Buj yueOHoit padoThl Axan. | Acrp.
3E
y, u,
OO0mas TpPyA0eMKOCTb NPAKTUKHU 3 108 81
CamocrosiTesbHast padoTa 3 108 81
B TOM 4mucJie B popMe NPaKTHYECKOH MOATOTOBKHU: 3 108 81
KonTakTHas camocrositensHas paboTa 3 0,4 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB MPAKTUKHU 107,6 80,7
Bua uTOoroBoro KOHTpoOJIA: 3adeT ¢ OLEHKOH

AHHOTanuA padoueil MporpaMMsl
«IIpon3BoACTBEHHAS MPAKTUKA: TEXHOJIOTHYECKas
(IPOEKTHO-TEXHOJIOTHYeCKasi) MPAKTHKA»
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1 Heab NpakTHKM — TONXy4eHHE NPOPECCHOHATIBHBIX YMEHMH M OmbITa HpOQecCHOHATBHOMN
JEATEIIBHOCTH IIYTEM CaMOCTOSATEIBHOTO TBOPYECKOTO BBIIIOJIHEHHS 3a/ad, MOCTABJIECHHBIX IPOrpaMMON
npaktuku. [lomydyenue OakanaBpaMu HNEPBHYHOTO OIbITA MPOPECCHOHATBHON AEATEIBHOCTH, MPAKTHYECKOE
O3HAKOMJICHHE W H3Y4YCHHE IPOLECCOB IPOM3BOACTBA CBA3AHHBIX C BOJO- U TAa300YUCTKOW, CTPYKTYpPBI
IPEeANPUATHA, OCHOBHOT'O TEXHOJIOTMYECKOTO0 000PYA0BaHUSI.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCH 0JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU U UHIUKATOPAMH UX JTOCTHKECHUS:

VK-2.1; YK-2.3; VK-2.6; VK-2.8; IIK-1.1; IIK-1.2; IIK-1.3; IIK-1.4; IIK-1.5; IIK-4.1; IIK-4.2; IIK-
4.3; I1IK-5.1; 11K-5.2; 11K-5.3; TIK-2.1; TIK-2.2; TIK-2.3; [1IK-3.1; I1K-3.2; I1K-3.3.

3nams:

— TEXHOJIOTUYECKUE IIPOLIECCHI, NPUHLUIHUAIBHYI0 TEXHOJOTMYECKYIO CXEMY IIPOM3BOJCTBA 51
OCHOBHOE TEXHOJIOTUYECKOe 00OpynoBaHUE, UCIIOIB3yeMOE B MEMOPAHHOM TEXHOIOTHH;

— OpraHU3aLUOHHYIO CTPYKTYPY MPOMBIIUIEHHBIX TPEIIPUITHI;

— OCHOBHBIE IMPUHLMIBI, METOJABI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO TPOIECCca, HCXOIHOTO CHIPhs
Y KauecTBa IIPOAYKLIUHY;

— OCHOBHBIC HOPMATUBHbIE JOKYMEHTHI 110 CTAaHJAPTU3ALUH U CEPTUPUKALIMN TPOAYKIIMH TPOMBIIIJICHHBIX
IIPEIIPUATHH;

— IpaBHJIa TEXHUKU O€30MaCHOCTH, SKOJIOTMH U IPOU3BOJICTBEHHON CaHUTAPUH;

Ymemn:

— IpPHUHUMATh KOHKPETHbIE TEXHUYECKHE DEUIEHUs MHpHU pa3pabOTKe TEXHOJOIMUECKUX IPOLECCOB,
BbIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMM C YYE€TOM DJKOJIOTMYECKMX IOCIEACTBUM HX
IIPUMEHEHUS;

— HCIOJIb30BaTh HOPMATUBHBIE IOKYMEHTSHI 10 KAUECTBY, CTAHJAPTU3ALMH U CePTU(DUKALIMY TPOAYKTOB
Y U3JI€TUH, 3JIEMEHTHI DKOHOMHYECKOr0 aHaJIN3a B IPAKTUUYECKON AEATEIbHOCTH

Braoemn:

— CHOCOOHOCTBIO BBISBIATH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB pabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS M MAPaMETPOB TEXHOJIOTUYECKOT O IPOLIECCa;

— CHOCOOHOCTBIO ¥ TOTOBHOCTBIO ~ OCYHIECTBIISITh ~ TE€XHOJOTMYECKHH  MPOIIECC B COOTBETCTBHH C
perJIaMeHTOM.

3 Kpartkoe coaepxxanne NPpaKTUKHU

Pazgen 1. O3HakoMileHHMe ¢ TeXHOJOTHMeld NPOM3BOACTBA M CTPYKTYPOil XMMH4YeCKOIo
NnpeanpuATHs

OO6mas xapakrepucTuka npeanpustis. HomeHnknarypa u 00beMbl BEITyCKaeMOW MPOAYKIUU. MeTos
npou3BoAcTBa. [IpyHIMIManbHAs TEXHOJOTMYecKas cXema Ipou3BoAcTBa npoaykuuu. Crpykrypa
IOPEIIpPUATHS, OCHOBHBIE IIPOM3BOJACTBEHHBIE 1I€Xa U  OTHENCHMs. XapaKTEPUCTUKH OCHOBHOI'O
00opyToBaHUs.

Pa3znen 2. 3yyeHne OCHOBHBIX TEXHOJOTMYECKHMX INPOLECCOB, MapaMeTPOB MW MeETOJ0B HX
peryJiipoBaHusi HAa KOHKPETHOM XHMMH4YeCKOM MNpeAnpusATHH. BbinojHeHHe WHIAMBHAYAJIbLHOIO
3ajaHusl.

OcHOBHBIE TPOU3BOICTBEHHBIE TPOLIECCHI B COOTBETCTBUU C TEXHOJIOTHUECKON CXEMOU MPEIPUITHS.
OcHOBHBIE TapaMeTpbl MPOU3BOJCTBEHHBIX IPOLECCOB M pPabOTHl TEXHOJIOTMYECKOrO O0O0pYHOBaHMS.
MeToapl KOHTPOJS W yNpaBiICHHS TEXHOJIOTMYECKUMHU IMpoueccamMd. KoHTpoib KadecTBa T'OTOBOM
IPOIYKIIUH.

BrimonHeHe MHIMBUYa IbHOTO 3a/1aHUS.

Pa3nea 3. CucremaTusanus MaTepuala, oAroToBKa oT4yera.

O0o01eHre U cucTeMaTh3alus JaHHbIX 10 CTPYKTYpE, TEXHOJIOTMH MPOU3BOJCTBA, IPUMEHIEMOMY
000pYyJIOBaHUIO, BBITYCKAEMOW MPEANpPUATHEM MPOAYKLUH, METodaM MU (opMaMm KOHTPOJIS MPOAYKIUH.
ITouck u c6op Henocraromux AaHHbIX. [logroroBka n Hanucanue oryera. [loaroToBka U HamMcaHue OTYETA
IO BBIMMOJIHCHUIO MHAUBUAYAJIbHOI'O 3a/IaHUS.

4 O0beM NPaAKTUKHU
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O0beM NpakTHKH
Buj yueOHoi padoThl Axan. | Acrp.
3E
u, u,
OO0masi TpyA0eMKOCTb NPAKTUKH 3 108 81
CamocrosiTesbHast paboTa 3 108 81
B TOM 4mucJie B popMe NPaKTHYECKOH MOATOTOBKH: 3 108 81
KonTakTHas camocrositenbHas paboTa 3 0,4 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB MPAKTUKHU 107,6 80,7
Bua uTOroBoro KOHTpoOJIA: 3adeT ¢ OLEHKOH

AHHOTaIUsA padoyeil MporpaMmmbl
«IIpon3BoacTBEHHASI MPAKTHKA: HAYYHO- HCCJIEA0BATEIbLCKasA padoTa)

1 Heap npakTukd — (GOPMHPOBAHHE YHHMBEPCAIBHBIX U TNMPO(ECCHOHAIBHBIX KOMIETCHIUH U
NpUOOpeTEeHNE HABBIKOB B 00JacTH MPOGECCHOHATBHOIO OIbITa CAaMOCTOSITEILHOTO BEICHHUS HayYHBIX
MCCIIEJOBAHUM ITOCPEICTBOM IIJIAHUPOBAHUS M OCYLIECTBIEHUS SKCIIEPUMEHTAIILHON JEATEIBHOCTH.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCA 0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTUKECHUS:

VYK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-4.2; T1IK-1.1; I1K-1.2; I1K-1.3; TIK-1.4; TIK-1.5; IIK-
1.6; I1IK-1.9; I1K-4.1; 11K-4.2; I1K-4.3; I1K-5.1; I1K-5.2; ITK-5.3; I1K-2.1; I1K-2.2; I1K-2.3; I1K-3.1; I1K-3.2;
[1K-3.3

3nams:

— TMOpAJOK OpraHM3allvH, IJIAHUPOBAHUS M MPOBEACHUS HAYYHO-MCCIIEAOBATENBCKUX paldoT ¢
UCTIOJIb30BAaHUEM TOCIEIHUX HAYYHO-TEXHHUECKUX JOCTHKEHHH B JaHHOM 001acTH;

— OCHOBHBIE TpeOOBaHMs K MPEACTABICHUIO PE3yJIbTATOB NPOBEICHHOTO HCCIICAOBAHUS B BHUJE
Hay4HOI'O OTYETA, CTaThU WJIU JOKJIAJA;

Ymemn:

— OCYUIECTBJIATH IMOMCK, OOpabOTKYy M aHaJIW3 HAyYHO-TEXHUUYECKOW HWHGPOpMaLUU TO TeMe
UCCJIEI0BAHMS;

— 0hopMIATH pe3yabTaThl padOTHI B pa3IUYHBIX (hopmaTax;

— OINpeneNaTh ONTUMAJIbHbIE IYTU MPOBEACHUS 3KcrepuMmeHTanbHoi vactu HHUP ¢ yderom
OpraHM3alMH U IPOBEJICHUS CAMHUX SKCIIEPUMEHTOB U BBIIIOJIHEHNS aHAIUTUYECKUX N3MEPEHUN;

Braoemn:

— METOAOJIOTMEH HHTEpIpPETallid W  HMCIOJIb30BaHUS TOJOO0pPaHHOW  HAyYHO-TEXHUYECKOM
uHpOpMaLNK;

— HaBBIKaMU JKCILIyaTalluM TEXHUYECKUX CpeACTB nposenenus HUP.

3 Kpartkoe cogepxxanne NPpaKTHKHU

Pa3nes 1. BolnosiHeHNe U npeacTaBjeHue Pe3yJIbTATOB HAYYHBIX HCCJIeJ0BaHUMI

1.1. BrinmosiHEHUE HaYyYHBIX UCCIIEA0OBAHUM.

CocraBieHne nporpaMmsl ucciaenoBanusd. CTpyKkTypa U coepKaHHE OCHOBHBIX pa3/ieIOB OTYETA O
Hay4YHO-UCCIIeI0BaTeNIbCKOU padoTe.

@dopmynupoBaHHe LeJIed M 3a1ad MCCIEJOBAHUS; COCTABICHUE AaHATUTHYECKOro 0030pa Mo Teme
UCCIIeIOBaHMsI; BBIOOp A(PGEKTUBHBIX METOJOB M METOAMK JOCTIKEHUS IKEIaeMBbIX pe3yIbTaToB
MCCIJIEJOBAHMSL.

[IpoBeneHne COOTBETCTBYIOIIUMX JKCIIEPUMEHTOB I TOJYYEHHsS] IPAKTHUYECKUX pe3yJIbTaToOB;
aHanu3, UHTepHpeTanus U 0000IIeHne pe3yIbTaTOB UCCIEA0BaHMs; (POPMYIMPOBKA BHIBOJIOB; HANKCAHHE
oT4eTa.

1.2. TloaroroBka Hay4HOI O AOKJIaJa U MPE3CHTALUH.

4 O0beM yueOHOl NPAKTUKH

Buj yueOHoi1 padoThl O0beM NpakTHKH
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3E Axkan. | Actp.
4. 4.

O0mast Tpy10eMKOCTh PAKTHKH 6 216 162
KonTakTHast padoTa — ayIMTOPHBIE 3aHATHS: 4 144 108
B TOM 4HucJie B (popMe NMPAKTHYECKOI MOATOTOBKH 4 144 108
[paktuueckue 3ansatus (I13) 4 144 108
B TOM 4YHCIIe B (pOopMe IPAKTUYECKON TTOATOTOBKH 4 144 108
CamocrosiTesibHast padoTa 2 72 54
B TOM 4HcJje B popMe NPaKTHYeCKOI MOATOTOBKH: ) 7 54
KonTakTHas camocrositenbHas paboTa P 0,2 0,15
CaMocToATEnbHOE N3YUEHHE Pa3eiIOB IPAKTUKU 71,8 | 53,85
By MTOroBOro KOHTpOJIS: 3auyer

AHHOTaUUsA padoyeil MporpaMmmbl
«IIpon3BoaCTBeHHAS] MPAKTHKA: MPEIAUIIIOMHASA
NPAKTHKA»

1 leab NpakTHKM — MOJATOTOBKA K BbINOJHEeHHIO BKP.

2 B pe3yabTaTe NPOXo:KIeHUs MPAKTHKH 00yYAIOUIUIACS T0JIKEH:

Obaaoams cleayOmUMU KOMIETSHIIMSIMU U HHAUKATOPaAMH UX JOCTHUKECHUS:

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-2.3; YK-2.4; YK-2.5; YK-2.6; YK-2.7; IIK-1.1; TIK-
1.2; [IK-1.3; TIK-1.4; T1K-1.5; [1IK-1.6; TIK-1.7; T1K-1.8; I[1K-1.9; T1K4.1; [1K-4.2; TIK-4.3; T1K-5.1; [1K-5.2;
ITK-5.3; [IK-2.1; T1K-2.2; T1IK-2.3; TIK-3.1; T1K-3.2; TIK-3.3.

3namo:

— TPUHLHUIBI  [POEKTHPOBAHHS  MPEANPUSATHI, TEXHOJIOTMYECKHX JIMHUM, pa3MelleHHe,
(GYHKIMOHUPOBAHUE U OOCITY’)KUBAaHHE OCHOBHOI'O TEXHOJIIOTHUECKOT0 000pyI0OBaHHUS;

— TPUHIHUIBI YIPaBIEHUS OCHOBHBIMH TEXHOJOTHYECKHMMH MPOILECCAMH BOJOMOATOTOBKU H
ra3004yMCTKHY;

— OpraHM3alyio U MPOBEACHHUE BXOAHOTO, ONEPAMOHHOTO KOHTPOJISl, KOHTPOJISI KayecTBa TOTOBOM
IPOAYKLIMH;

— TPUHLOUIBI ¥ METOIBl BBIMOJHEHUS SKCICPUMEHTOB M HWCIBITAHUH 1O TeME BBITYyCKHOU
KBaJTM(PUKAIIMOHHON paboTHI;

Ymems:

—  BBINOJHATH MOUCK, 00pabOTKy, aHaJIN3 U CUCTEMATHU3AlMI0 HAYYHO-TEXHUYECKOW MH(pOopMaluu,
OCYIIECTBIISITH BBIOOP METOIMK U CPEACTB PEUICHUS 3a/1a4, TOCTABICHHBIX MTPOrPaMMOI MPAKTUKUA B TEMOU
BBITTYCKHOHM KBAJIM(PUKAIIMOHHON paOOTHI;

—  BBINOJHATH OCHOBHBIE TEXHOJIOTMYECKUN PACUETHI;

—  BBINOJHATH 00pabOTKY U aHAIU3 PE3yJIbTaTOB SKCIIEPUMEHTOB U UCIIBITAHU;

—  OCYILIECTBISTH KOHTPOJIb TEXHOJIOTHUECKOMN MPaKTUKH;

— aHaIM3MpPOBaTh  BO3HUKAWOIIME B  TMPOU3BOACTBEHHOM W  HayYHO-HUCCIEI0BaTENIbCKOU
NESTEIbHOCTH 3aTPYIHEHUS U UCKATh MYTH UX Pa3pelIcHUs;

Braoemy:

— CHOCOOHOCTBIO  TNPUHUMATh  KOHKPETHBbIE  TEXHHUYECKHE  peHIeHHsl Tpu  pa3paboTke
TEXHOJIOTMYECKHX MPOIECCOB, BEIOUPATh TEXHOJIIOTUU IIPOU3BOJICTBA C YUETOM 3KOJIOTUYECKUX MOCIEICTBUI
UX PUMEHEHHS;

— CHOCOOHOCTBIO K HCHOJB30BAHUIO TONYYEHHBIX TEOPETUYCCKUX W TPAKTUYECKUX 3HAHHUHA B
00JacTl XMMHUH U TEXHOJIOTHH JIJISl pelIeHHs 3a/1a4 MPOoPeCCUOHATBHON AeSITETbHOCTH.

3 Kparkoe conep:kaHue NPaAKTHKH

Paznen 1. BBenenue: mesid v 3a1a4M NpPeJAUIJIOMHON MPAKTUKH.

Hemn u 3agaun mpenauruioMHON mnpakTuku. COCTaBICHHE W COTJACOBAHME IJIaHA BBIMOJHECHUS
BBIMMYCKHOM KBaU(UKAIMOHHONW paboThl, KOHTPOJIBHBIX TOUYEK, BUJA U 00beMa, IPECTABIIEMOT0 K KaXK 01
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KOHTPOJIBHOM TOuke MaTepuana. OpraHn3almoHHO-METOInYecKue Meponpustus. MHCTpykTaxku Ha pabodeM
MECTe, IO 3JIEKTPOOE30MacCHOCTH U MPOTUBOMOKAPHOM OE30M1aCHOCTH.

Pa3nes 2. BolnosiHeHNe BBITYCKHON KBAJIH(HUKAIMOHHOI PadoThI.

COop Hay4HO-TEXHMYECKOW HWH(POpMAlMU 1O TEeME BBITYCKHOW KBATH(PUKAIMOHHON pPabOTHI.
OT1paboTKa METOIMK U BBIIIOJHEHHUE SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUH.

Ob6ocHoBaHMe OOmIEH KOHIEMIMK TeXHOJOrudeckoi muHUM. Ilombop w  cormacoBaHue
MPOU3BOAUTCIIBHOCTU OCHOBHOT'O W BCHOMOT'ATCIBHOI'0 TCXHOJOTMYCCKOI'O O60py,Z[OBaHI/I$I. Brimoanenune
OCHOBHBIX TEXHOJIOTHUECKUX pacuyeToB. Onrcanue paboTbl TEXHOJIOTHYECKOM TMHUH.

Co6op, oOpaboTka 1 cuctemaTuzanus Marepuaia. OpopmieHus oTyeTa 1Mo NpeAUIIOMHON MPAKTHKE.

4 O0beM NPAKTUKU

O0beM nNpakTHKH
Buna yueOHoii padoThI Axan. | Acip.
3E
9. 4.
OO0mas TpyA0eMKOCTh NPAKTUKHU 9 324 243
CamocrosiTesibHast padoTa 9 324 243
B TOM 4HcCJe B (popMe NPAKTHYECKON NOATOTOBKHU: 9 324 243
KoHTakTHas camocTosTenbHas pabota 9 0,2 0,15
CaMocToATENbHOE N3YUEHHE Pa3eiIOB IPAKTUKU 323,8 | 242,85
Bua uToroBoro KOHTpoOJIA: 3auer

5.5 I'ocynapcTBeHHas HTOrOBasi aTTeCTallMs: BbINOJHEHHE, IOATOTOBKA K Npoueaype 3alUuThl 1
3alMTA BBITYCKHON KBATH(HUKAIMOHHOI PadoThI

1 Leap rocyaapcTBeHHOW HWTOrOBOH ATTeCTALMH: BBINOJHEHHME, NMOATOTOBKA K Mpolexype
3aI0MTHI M 3aIIUTA BbIMYCKHON KBAJIM(PUKANMOHHOW PadOThl — BBIABICHUE YPOBHS TEOPETUYECKOU U
NPAaKTUYECKOH MOJATOTOBJICHHOCTH BBIMYCKHWKAa BY3a K BBINOJIHEHUIO MNPO(ECCHOHAIBHBIX 3a1ad H
COOTBETCTBUS ero moaArotoBku TpedoBanusm ®I'OC BO no HampaBieHHI0 MOArOTOBKH OakaiaBpoB 18.03.02
IHepeo- u pecypcocoepezaroujue npoyeccol 6 XUMUYECKOU MEXHON02UU, HepmexXumuu u OUOmexHo102ul,
npoduns «Payuonanvrnoe ucnonvzosanue colpbedblx U IHEP2EMUUECKUX PECYPCOB).

2 B pe3yabTate NPOXOXKICHUS] TOCYAAPCTBEHHOH WTOIOBOH aTTeCTALMH: BbINOJHEHHE,
MOJAr0TOBKA K MPoUeAype 3alllUThI U 3aIUTA BHINNYCKHOI KBAJTU(PUKAMOHHON padoThl 00yYaroumics
HOJIKEH:

VYK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; YK-2.6; VK-
2.7; YK-2.8; YK-2.9; YK-2.10; VK-3.1; YK-3.2; VK-3.3; YK-3.4; YK-3.5; VK-3.6; YK-4.1; YK-4.2; YK-4.3;
VK-4.4; VK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; VK-5.1; YK-5.2; YK-5.3; YK-5.4; VK-5.5; VK-5.6; YK-
5.7; VK-5.8; VK-5.9; VK-5.10; VK-5.11; YK-5.12; YK-5.13; VK-5.14; YK-6.1; YK-6.2; VK-6.3; YK-6.4; VK-
6.5; YK6.6; YK-7.1; VK-7.2; VK-7.3; YK-7.4; YK-8.1; YK-8.2; VK-8.3; YK-8.4; VK-8.5; VK&8.6; YK-8.7;
VYK-8.8; VK-8.9; YK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; VK-11.1; YK-11.2; YK-11.3; OIIK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-1.10; OIIK-
1.11; OIIK-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-
2.10; OIIK-2.11; 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-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18;
OIIK-4.1; OIIK-4.2; OK-4.3; I1K-1.1; ITK-1.2; I1K-1.3; [1IK-1.4; TIK-1.5; TIK-1.6; IIK-1.7; I1K-1.8; ITK-1.9;
[1IK-4.1; I1K-4.2; I1K-4.3; I1K-5.1; I1K-5.2; I1K5.3; I1K-2.1; T1K-2.2; T1K-2.3; T1K-3.1; TIK-3.2; TIK-3.3.

3namo:

— TOpSAJOK OpraHu3aliy, INIAHWPOBAHUS U ITPOBEACHUS HAyYHO-HCCIIEI0BATEIbCKUX
pa60T C UCITOJIB30BAHUCM MTOCICAHNUX HAYIYHO-TCXHUYICCKUX I[OCTI/I)KeHI/Iﬁ B HaHHOﬁ 06HaCTI/I;

— (UBHKO-XMMHUYECKHME OCHOBBI TEXHOJOTMH B 00JacTH OXpaHbl OKPYXKAIOLIEH cpeasl Hu
palOHAILHOTO MCIIOJIL30BaHUS IPUPOIHBIX PECYPCOB;
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— OCHOBHBIE TpeOOBaHUS K NPEJCTABICHUIO PE3yJIbTAaTOB MPOBEIECHHOTO HCCIIEJOBAHMS B BUIE
HAy4HOI'O OTYETAa, CTAThU WUJIU JOKIIAJIA;

Ymemn:

— CaMOCTOSITEJIbHO  BBIABJIATH ~ INEPCHEKTHBHBIE  HAINPaBICHUS  HAYYHBIX  MCCIIEIOBAaHUU,
000CHOBBIBaTh aKTyallbHOCTh, TEOPETUYECKYI0O M MPAKTUYECKYI0 3HAYUMOCTHh MPOOJIEMBI, TPOBOAUTH
3KCHEPUMEHTAIBHBIEC NCCIEA0BAHMS, AHAIU3UPOBATh U HHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI;

— OCYIICCTBJIATh IIOUCK, OOpaOOTKYy W aHajau3 HAyYHO-TEXHUYECKOW HH(POpMAIMH IO TEeMe
BBITIOJTHSAEMOM paboThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX NPHOOpaxX, OPraHHU30BHIBATH MPOBEICHHUE OSKCICPUMEHTOB U
UCIBITAaHUH, POBOJIUTH UX 00pabOTKY U aHANM3UPOBAThH PE3yibTAThI;

— pa3pabaTrbIBaTh PEKOMEHIAIIMU 110 TPUMEeHEHHI0 pe3ynbTaToB BKP Ha mpakTuke

Braoemy:

— METOJO0JIOTUEN U METOAMKON POBEAEHHUS HAYUYHBIX UCCIIEIOBAHUI; HABBIKAMU CaMOCTOSATENBHOM
HAYYHOH U UCCIIeI0BATENBCKOM padoThI,

— HaBBIKaMH DPAa0OTHI B KOJUICKTHBE, IJIAHHPOBATh M OPraHW30BBIBATH KOJUICKTUBHBIC HAYyYHBIC
HCCJIEIOBaHMSI; OBJIa/I€BaTh COBPEMEHHBIMH METOAAMHU HUCCIIEIOBAHMS U aHaJIN3a MOCTAaBICHHBIX MPOOIeM;

— CIIOCOOHOCTBIO pellaTh MOCTaBJICHHBIE 3aJ]aud, UCIOJb3YS YMEHHS M HaBBIKM B OpraHHU3alld
HAyYHO-UCCIIEIOBATEIbCKUX U TEXHOJIIOTUYECKUX PaboT.

3 Kparkoe coaep:kaHue rocyiapCTBeHHON MTOrOBOIl aTTeCTAIIMU: BbINOJHEHHE, TOAT0OTOBKA K
npoueaype 3alUThHI M 3alIMTA BLINYCKHON KBAJIH(PUKAIMOHHOI PadoThI

l'ocynapcTBeHHas UTOroBasi aTTeCTalUs: BBIIOJHEHHE, TOATOTOBKA K IPOLEAYPE 3aIUThI U 3aINATa
BBIITYCKHON KBaTH(PUKAIMOHHON paboTsl B Gopme 3ammutel BKP mpoxoautr B 8 cemectpe Ha 6a3e 3HaHUM,
YMEHHI 1 HaBBIKOB, OJIYYEHHBIX CTYJCHTAMU NPU U3YYEHUH AUCUUIUIMH HanpaBiieHus 18.03.02 — Juepezo-
u pecypcocoepezaroujue npoyeccol 8 XUMUUECKoll MexHoN02uu Hehmexumuu u Ouomexnoaozuu, npopuinb
«Payuonanvnoe ucnoivb308anue colpbegvlx u IHEPZEMUUECKUX Pecypco8» N TPOXO0XKICHHUS IPAKTHK.

l'ocynmapcTBeHHAst HTOTOBast ATTECTAIIMS: 3aIUTa BRITYCKHON KBaTU()UKAIIMOHHOW paOOThI, BKIIOYAS
MOATOTOBKY K MPOLEAYPE 3aIlUUTHI U MPOLIEAYPY 3aLIUThl IPOBOJUTCA TOCYIAPCTBEHHOW YK3aMEHAMOHHOMN
komuccueit (I'9K).

KouTpoab ypoBHS cpopMUpOBaHHOCTH KOMIIETEHINN 00y4yaronuxcs, NpuoOPETEeHHbBIX IPU OCBOEHUH
OOII, ocymecTBisiercst myreM nposeaeHus 3amutsl BKP u npucBoenus kBanupukanuu «bakanaBpy.

3ammra BKP sBasercs o0s3aTenbHON TpOLEypOd HMTOTOBOM TOCYNApCTBEHHOW aTTeCTallud
CTYJICHTOB BBICIINX YYE€OHBIX 3aBEJCHHUI, 3aBEpPIIAOIIUX OOYy4YeHHE [0 HAIPABJICHUIO MOATOTOBKH
OakanaBpuarta. OHa MPOBOAUTCS MyOIMYHO HAa OTKpPHITOM 3acefqanuu ['OK B cOOTBETCTBUU C JOKATBHBIMHU
HOPMATHUBHBIMU U PACTIOPSAUTEIbHBIMA aKTaMU YHUBEPCUTETA.

Marepuainsl, IpeCcTaBiIsgeMble K 3aIUTE:

— BBINTYCKHAs KBaM()UKAIIMOHHAS paboTa (TIOSCHUTENIbHAS 3aIHCKa);

— 3aganue Ha BeimojHeHNe BKP;

— ot13bIB pykoBoautens BKP;

— peuensus Ha BKP;

— Tpe3eHTanus (pa3IaTouHbIi MaTepua), MOAMUCAHHAS PYKOBOIUTEIEM;

— JOKJIas.

B 3amaun ['OK BXOIAT BISIBIIEHHE TIOJTOTOBIEHHOCTH CTYACHTA K MPO(EeCCHOHATLHOM NesTEIbHOCTH
Y IIPUHSATUE PEIICHUS O BO3MOYKHOCTH BBIIAYU €MY JHILIOMA.

Pemenne o npucyxaeHUN BBITYCKHUKY KBanupuKauu OakamaBpa mpuHuMaetcs Ha 3aceaanuu [ OK
IPOCTHIM OOJIBIIMHCTBOM IPU OTKPHITOM T'OJIOCOBAaHUU YJIEHOB KOMHCCHM Ha OCHOBAaHUHM pPE3YJIbTaTOB
UTOTOBBIX  MCIIBITAHUH. Pesynbrarel  onpenensitorcs  OLEHKaMHu «OTJIMYHOY, «XOPOLLOY,
«YZOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIIBHO.

OOy4Jaromuiicss UMEET MPaBo MOIaTh B ANEIUISIIMOHHYIO KOMUCCHUIO amlleIISAIUI0 O HAPYIIEHUH, 110 €T0
MHEHHIO, YCTAaHOBJIEHHOW IPOIEAYpPHl 3aIUTHl BBITYCKHON KBATH(UKAIMOHHOW pPaOOTHI. ATEUIAIHSI O
HECOTJIACUU C Pe3yIbTaTaMHU 3alUThI BEIMYCKHON KBaTU(UKAIIMOHHOW pabOThl HE MPUHUMAETCS.

4 O0beM rocyaapcTBeHHONl HUTOrOBOM AaTTECTALMM: BBINOJHEHUE, NMOJATOTOBKA K Npouexype
3aI0MTHI ¥ 3a1IMTA BHINYCKHOM KBAJIU(PUKAIMOHHON padoThI
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O0bemM TUCUUTJIMHBI
Buj yueOHoi padoThl Axan. | Acrp.
3E
q, q,
Oo6mas tpygoemkocts 'A no yue6HOMY mi1any 6 216 162
KonrakThas pa6ora (KP): - - -
CamocrositesbHas paoora (CP): 6 216 162
KonTakTHas paboTa — UTOrOBast aTTeCcTaIusl 5 0,67 0,5
Brimonaenue, Hanucanue u opopmiernne BKP 215,33 | 161,5
Bua uTOroBoro KOHTpoOJIA: 3ammura BKP

5.6 ®akyabTaTUBBI

AHHOTanUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«'pammanckasi 3alIIUTA B YPe3BbIYANHBIX CUTYAIHAX)

1. Heab OIMCHMMJIMHBI -- TOATOTOBUTH CTYAEHTA K OCMBICICHHBIM MPAKTHUYECKUM ICHCTBHIM IO
o0OecrieyeHnI0 cBOeil 0e30MacHOCTH M 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS UPE3BbIYAWHON CHUTyalluu
MPHUPOTHOTO, TEXHOTEHHOTO U BOCHHOT'O XapaKTepa.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIACA T0JIKEH:

Obaaoamse CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTHUKCHUS:

VK-8.1, VK-8.5, VK-8.7.

3namu:

- XapaKTepUCTUKU MPHUPOJHBIX O€ICTBUN, TEXHOTEHHBIX aBapuil M KaTacTpod Ha paJualMOHHO,
XUMHUYECKH U OMOJOTHYECKH OMACHBIX 00BEKTaX, Mopakarire GakTophbl IPYruX OMacHOCTEH;

- OCHOBBI BO3JIEUCTBHUSA OMACHBIX ()aKTOPOB YPE3BBIYAMHBIX CUTYyallMi Ha YelloBeKa M MPUPOIAHYIO
Cpeny, JOMYyCTHMbIE TIPEIEIbHBIE KPUTEPUN HETATUBHOTO BO3/ICHCTBUS;

- Mephl 06€30MacHOr0 MOBEAEHUS NP NMPEeOBIBAaHUK B palioHax (30HaxX) MOXKApOB, PaJAMOAKTUBHOIO,
XUMHUYECKOTO U OMOJIOTHUYECKOTO 3arps3HEHMS;

- crocoObl U CpeACTBa 3aIUTHI YeIOBEeKa OT BO3JCHCTBHS MOpaXaroIUX (aKkTOPOB Ype3BbIYAMHBIX
CUTYaIlUil IPUPOTHOTO, TEXHOTCHHOTO ¥ BOGHHOTO XapaKTepa.

Ymemn:

- WCIOJB30BaTh CPEACTBA 3AIIUTHI OPTAHOB JBIXAHHUS U KOXKH, MEIUIIMHCKUE IJI CaMO3AIlUThI U
OKa3aHHUs MTOMOUIH IPYTHM JIIOJISIM;

- TPUMEHSTH TEPBUYHBIE CPEACTBA MOKAPOTYIICHUS JUIS JIOKAIW3AllMM W TYIICHHUS TOXKapa,
BO3HHKIIIETO B ayIUTOPUU (J1aOOpaTopum ),

- OKa3bIBaTh ceO€ U APYrUM MOCTPAAABIIUM MEIUIIMHCKYIO TTIOMOIIb C UCIIOIb30BaHUEM TaOCTHHBIX U
MOJIPYYHBIX METULIUHCKUX CPECTB.

Braoems:

- mpuéMaMu TPOBEICHHS YaCTUYHON CaHUTApPHOW OOpaOOTKM TpHU BHIXOJE W3 paiioHa (30HBI)
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsiI3HEHUS (3apaKeHs ),

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UpE3BbIUalHBIX CUTYAIUSX.

3. Kparkoe comepkanue Q1M CUUILIHHBI.

Pazoen 1. Onacnocmu npupoonoco xapakmepa

Cruxwuiiaple OCICTBUS, SIBICHUS MPHUPOABI Pa3pyLIIUTEIBHON CHIIBI - 3eMJICTPSCEHUS], HABOTHEHUS,
ceJieBble MOTOKH, OMOJI3HU, CHEXHbIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 0OBaJbl, 3aCyXH, yparaHbl, OypH,
MOKapBHI.

Pasoen 2. Onacnocmu mexnozennozo xapakxmepa

ABapun u KaracTpopl Ha pPaJUANMOHHO OMACHOM OOBEKTE, XHWMHYECKH OITACHOM OOBEKTE,
OMOJIOTUYECKH OINacHOM OOBEKTe; Ha TpaHcrnopTe (KeJIe3HOJOPOKHOM, aABTOMOOMIBHOM, PEYHOM,
aBUALIMOHHOM); Ha TUAPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CUCTEMAX XKH3HEOOECIeUeHusI.
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Pasoen 3. Onacnocmu 6oennoco xapakmepa

[IpuMeHeHne opyKus MacCOBOTO MOPAKEHUS (SACPHOTO, XUMHUYECKOTO, OMOJIOTUUECKOT0), OOBIYHBIX
CpCACTB C 3aA)KUTaTCIILHBIM HAIIOJJHCHUECM, HOBBIX BUAOB OPYIKHUS. 30HEI 3apaXCHUA OT CPCACTB MMOPAKCHUA U
WX BO3/ICHICTBUE HA HACEIICHUE H OKPYKAIOIIYIO IPUPOIHYIO CPENY.

Pazoen 4. Ilosxcapras 6e3onacnocmo

[ToxxapHas omacHocTh. [loxapHas oxpana. Knaccudukarus mokapoB B 3JaHHUSX U TMOMEIICHUSX.
Cranuu pa3BuUTHS NOXKapoB. JIokanu3anus U TylmleHHe NokapoB. llepBuuHBIE CpelcTBa MOKAPOTYIIECHUS
(ormerymutenu OII -8, OY-2, OBII-5, BHyTpeHHUI MTOXKapHBIH BOJOMPOBO) U TIpaBUjia MOJIb30BAHUS UMH.
ABTOMAaTHYECKHE CUCTEMBI MOKAPOTYILIEHUS — CIIPUHKIIEpHBbIE U ApeHuepHble. OTHETYyIIAlMEe BEIIeCTBa —
BOJIa, TICHBI, HETOPIOYKE T'a3bl U pa30aBUTENH, TOPOIIKOBBIE COCTABbI, FAJIOT€H3aMEeIllEHHbIE YTIEBOIOPOIbI.

Pa3zoen 5. Komnnexc meponpusimuii 2paxcoanckou 3aujumsl HacenieHus

Onosemienue U MHQOPMHUPOBAHUE HaceleHus 00 omacHOCTH. [IpuHsATHE HaceleHHEeM CHUTHAaJOB
onogemienus («Buumanue Bcem!», «Boznymnas TpeBora», «PaauannoHHass omacHOCTb», «XUMHUYECKas
TpeBoray, «OTOO0I OMACHOCTHUY») U TOPSIOK IEUCTBHS MO HUM. DBaKyalusi HACEJICHHS M3 30HbI OMACHOCTH.
CriocoObI 5BaKkyaluu. DKCTPEHHAs YBaKyallls CTYJCHTOB U3 ayTUTOPUU TP BOZHUKHOBEHUH TIOXKapa.

CpencrtBa MHIUBHAYAIBHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIIT-67M,
PY-60M, «®enukcy», I'I3K, AT, AII-3, T13Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesnoBeka. MeIuIMHCKHUE CPeACTBA 3alUThI.

CpenctBa KOJIGKTHBHOM 3alIMThl HacelneHWs. HasHaueHWe, 3allMTHBICE CBOWCTBA YOEKUII.
[IporuBopamuanuonusie ykpoitus (IIPY, momzemnbie memiexomHbie TEpeXOibl, 3ariiyOJICHHBIE CTaHIIMH
METPOTIOIUTEHA), TPOCTEHIIINE YKPBITUS (TPAHILIEH, OKOIIBI, TIepeKPhITHIE m1emn). [IpaBuna 3ausaTus yoexumia.

Pa3zoen 6. Oxazanue nepsoii nomowsu

OkazaHue mnepBOM TMMOMOIIM NPU OXKOTaX, paHEHUAX, 3apaxeHusx. lIpoBegeHue dYacTUUHOU
CaHUTApPHOUN 00PaOOTKU KOKHBIX TTOKPOBOB YEJIOBEKA MPH BBIXOJIEC U3 30H PAIHMOAKTUBHOIO, XUMHUECKOTO U
OMOJIOTMYECKOTO0 3apakeHUS (3arpsi3HEHNS ), U3 30H MOXKAPOB.

Pazoen 7. Jluxeuoayus nociedcmauti upe3guluatiHot cCumyayuu

ABapuiiHO-criacaTenbHble padoThl. DKCTPEHHAs 9BaKyalus U3 ayAUTOpUH (J1abopaTopun) B yCIOBUAX
1oXkapa, paJualiOHHOIO, XUMHUYECKOro, OMOJIOTMYECKOr0 3arps3HEHHUs TEPPUTOPUHU C HCIOJIB30BAaHUEM
npoctedmx cpencts 3amuThl («Denukey, I'JI3K, npotusorasa I['TI-7 ¢ AI1I'-3).

4. O0beM y4eOHOH TUCHHUILINHBI:

O0beM TUCHMILINHBI
Buna yueOHoii padoThI Axan, | Actp.
3E
4 4
O01mas Tpya10eMKOCTb AU CIUNJIHHBI 1 36 27
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 0,44 16 12
Jlexknuu 0,44 16 12
CamocrosiTesbHast padoTa 0,56 20 15
KoHTakTHas camocTosTenbHas pabora 0.56 0,2 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUIIINHBI ’ 19,8 14,85
Buj MTOroBOro KOHTpOJIsi: 3auer
AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«IlepeBo HAYYHO-TEXHHMYECKOH JTUTEPATyPhD)
1. Heap aAuMCcHUMIVIMHBI — TpHOOpeTeHHE OOydarouMucs oO0meld, KOMMYHUKATUBHOW U

npoecCHOHANBFHOM KOMIETEHIINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
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MO3BOJIIET  BBIMIOJIHATH  PA3NUYHbIE BHUIBI NPO(ECCHOHATBLHO OPHUEHTHUPOBAHHOTO TIEpeBoAa B
MPOU3BOACTBEHHON M HAYYHOU JIEATEIIbHOCTH.

2. B pe3yabTaTe M3y4eHUs IMCUMILUIUHBI 00yYAIOMIMIACH 10JI2KEH:

Obaaoams cleayOmUMU KOMIETECHIIMSIMU U HHIAUKATOPaAMH UX JOCTHUKECHUS.

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namo:

— OCHOBHBIE CIIOCOOBI JOCTHKEHUS SKBUBAJICHTHOCTH B IIEPEBOJIC;

— OCHOBHbBIE TPUEMBI IEPEBO/IA;

— SI3bIKOBYIO HOPMY M OCHOBHbBIE (DYHKIIUU SI3bIKA KAK CUCTEMBI;

— JIOCTaTOYHOE JUIS BBINIOJIHEHUS MEPEeBO/ia KOJIMYECTBO JIKCUYECKUX €AMHUI], (pa3eoOTU3MOB, B
TOM YHCJIE€ COLIMANIbHBIX TEPMUHOB U JINHIBOCTPAHOBETYECKUX peaslnii;

ymemy:

— MPUMEHSATH OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYLIECTBIATh NMUCbMEHHBIH MEPEBOI C COONIOJEHHUEM HOPM JICKCHUECKOW SKBHBAJICHTHOCTH,
coOI0ICHHEM IPaMMaTHYECKIX, CHHTAKCUYECKUX U CTUJIMCTHUECKUX HOPM;

— 0(OpMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYILIECTBIJISITh MEPEBOJ C COONIOACHUEM HOPM JIEKCUYECKOW SKBHBAJIEHTHOCTH, COOJIIOJIEHUEM
rpaMMaTH4YE€CKUX, CHUHTAKCUYECKMX W CTUJIUCTUYECKUX HOPM TEKCTa TMepeBoJa U TEMIIOPATbHBIX
XapaKTePUCTUK UCXOAHOTO TEKCTA;

61a0emny:

— METOJUKOW MpeanepeBOAYECKOr0 aHajgn3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPHSITHIO
MCXOJIHOTO BBICKA3bIBAHNUS,

— METOJMKOI MOATOTOBKHU K BBHIMOJHEHHUIO MEPEeBO/a, BKIIIOUas MOUCK MHPOpPMAIMU B CIPABOYHOM,
CIELUATLHOM JINTEPATypPE U KOMITbIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKpAIIEHHOM MepeBOIYECKO 3aIMCH NP BBINOJIHEHUH TIEPEBOA;

— OCHOBHOMW MHOS3BIYHOM TEPMUHOJIOTUEN CIIEHUATILHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTUPOBAHUS JINTEPATYPHI 110 CHEIIUATbHOCTH.

3. KpaTkoe coaep:kanue TUCHUIIIAHBI

Pazgen 1. OcHOBHbBIE JIeKCHYeCKHEe U CTHJIMCTHYECKHE 3aKOHOMEPHOCTHM IepeBOJa HAy4HO-
TEeXHHYECKOH JIUTEPATYpPbl

1.1 Jlekcuyeckne 3aKOHOMEPHOCTH HAYYHO-TEXHHYECKOTro nepeBoaa. CMBICIOBON aHaIu3 Hay4dyHO-
TEXHUYECKOTO TEKCTa M ero cermMeHranus. CTUINCTHYECKHE OCOOCHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenue TpyaHOCTEH, CBS3aHHBIX C PACXOKICHHEM CHHTAKCUYECKUX CTPYKTYp HWHOCTPAHHOTO H
PYCCKOrO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHUE OPsIIKA CJIOB B aHTJIMMCKOM M PYCCKOM MpeiiokeHusX. [lepeBos cioB, ycTaHOBIEHUE
3Ha4YeHus cioBa. [lepeBos1 cBOOOAHBIX U (Ppa3eoIOruuecKux cioBocoueTanuid. [lepeBos 3aroJoBKOB TEKCTOB
U cTaTen

1.3 Coxkpamenus. OcoOEHHOCTH HX MepeBojia. Pa3BuTre HaBBIKOB IMEPEBOJIA HA PUMEPE TEKCTOB 10
TeMe «XuMuyeckas 1aboparopus» «3mMepeHuss B XUMUM».

1.4. Jlexcuueckue TpaHchOpMalMu NpU TMEPEBOJE TEKCTOB MO TEMAaTUKE XMUMHH U XHUMHYECKOU
TEXHOJIOTHH.

Paznen 2. OcHOBHBbIe TpPaMMATH4YEeCKHE 0COOEHHOCTH MepeBoaa.

2.1. Ocobennoctr mepeBoaa mpemtokeHuii Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpUMepe MepeBoja TEKCTOB MO TeMaTHKE XUMHUECKOW TexHojoruu IlepeBoa npuaaToYHbIX
MPEJI0KEHUH.

2.2. Metoabl U IpUEMBI NIEPEBOJIA CTPAJATENBHOTO 3aj0ra Ha IPUMEPE MEPEBOJA TEKCTOB 110 TEME
"TexHomoruu Oymymiero".

2.3. Tunsl yCIOBHBIX NpENIOKEHUHN, MpaBWiia 1 OCOOCHHOCTH MX mepeBona. [IpakTuka mepeBoa
YCIIOBHBIX MPEJIOKEHNN Ha IPUMEpax TEKCTOB MO PAa3JIMYHBIM pa3jieiaM XUMHH U XUMUYECKON TEXHOJIOTHH.

2.4. MopanbHbI€ TIaroibl 1 0COOCHHOCTH UX MEPEeBOa Ha MPUMeEpE MepeBoia TEKCTOB « T eXHOIOTHs»,
«[IpomblsieHHOE 060PYIOBaHHE

Pa3nes 3. OcoGeHHOCTH NepeBoia NpeIJIoKeHHI ¢ HeJTHYHBIMH (POPMaMHU IJI1aroJia

3.1 Uadunutus (Heonpeaenennas ¢opma riarosa). Poias nHQUHUTHBA B IPEJIOKEHUN U BApUAHTHI
[IEPEBO/A HA PyCCKUU sA3bIK. [Ipryactus u repynauil. BapuaHTel nepeBoja Ha pyCCKUM S3bIK.
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3.2 WudunutuBHble 0060poTHl. OO0pOT nomnosHeHHEe ¢ MHPUHUTHBOM. OOOpOT mMmojjexalee ¢
MHQUHUTHBOM. Pa3nuuHble BapuaHTHI IIepeBo/a.
3.3 IlepeBoa mpuYacTHBIX 000pPOTOB. AOCOJIOTHBIN MPUYACTHBIA OOOPOT M BApPHAHTHI IEPEBOJA.
Pa3BuTre HaBBIKOB mepeBo/ia B chepe XMMHUN M XUMHUECKOH TEXHOJIOTHH.
Pa3nea 4. OcobenHocTu pedepaTHBHOIO NepeBoa
4.1. AnTOpUTM TMpPEANepeBOTIECKON pPabOTHl C HAYYHO-TEXHUYECKUM TEKCTOM IO XHWMHUKO-

TEXHOJIOTUUECKON TEMATUKE.

4.2. AaropuTM cocTaBlieHHs pedepara 1Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (AaHHOTAITUH )
4.3. Aaroputm paboThI 110 peepaTuBHOMY MEPEBOY 10 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4. O0beM y4eOHOH JUCHHIIMHBI

Cemectp
Beero 5 6 cemec
Bun yaeOHO# paboThI centecTp MeCTP
Axan. Axan.
3E Axan. 4. 3E 3E
. 9.
OO6mast TpyAI0eMKOCTh TUCIUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
Konraxrhast pabora - 1.8 64,4 0,9 32,0 0,9 32,0
ayJIUTOPHbIE 3aHSITHUS:
[Tpaxtrueckue 3ansatus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesbHasi padora 2,2 80,0 1,1 40,0 1,1 40,0
K
OHTAaKTHAs CAMOCTOSTCIbHAS 0.4 0.2 0.2
pabora
C 2,2 1,1 1,1
aMOCTOSITEIIbHOE N3yUeHHE 79.6 39.8 39.8
pa3nenoB AUCITUTIIMHBI
Buabl koHTpOJIA:
3auer 3auer
Cemectp
Bcero 5 ;
Bun yuebHoM paboThI ceMec;p ceMec;p
3E Actp.u. | 3E “P- | 3g TP
4. q,
OO6m1ast Tpy10€MKOCTh TUCIIUILIAHBI 4 108 2 54,0 2 54
K _
OHTAKTHAas padoTa 1.8 483 0.9 24 0.9 24
ay/IUTOPHbIE 3aHATHS:
[Ipaktuueckue 3austus (113) 1.8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHast caMmocTosATEIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1
aMOCTOSITENIbHOE U3y4eHUE 59.7 29.85 20.85
pa3aeNioB AUCIHUILTAHBI
Buabl koHTpOJIA:
3aver 3aver
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