5.1 lucuunIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«HOCTpPaHHBIN A3BIK»

1. eab AuCHUIIMHBI — [IpHOOpeTeHne 00yJaomMuMucs o0IIel, KOMMYHUKAaTUBHOHN U
npodeCCHOHATBHON KOMIIETEHIINH, YPOBEHb KOTOPBHIX HA OTICIBHBIX JTamax S3BIKOBOM
MOATOTOBKM  IO3BOJISIET  WCIOJIb30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH KAk B
npodeCcCHOHANBHON (MPOM3BOJICTBEHHOM ¥ HAyYHOM) JEATEIBbHOCTH, TaK H I IeJIeH
caMmo000pazoBaHUsI.

2. B pesyabTaTe H3y4eHHUs JMCUMIIMHBI 00y4aloMiiCcs J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETECHIIUSAMA U HHIUKATOPaMHU UX TOCTHKCHUS.

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

3nams:

- OCHOBHbIE CIOCOOBI  COUETAEMOCTH  JIEKCUYECKUX  E€JUHUI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIE MOJICIIH,

- PYCCKHME DSKBUBAJIEHTBHl OCHOBHBIX CJIOB U BBIpQXEHMH peuyd B Mpolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBHUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JINTEPATYPHI;

- MACCHBHYI0 M AaKTUBHYIO JIEKCUKY, B TOM YHCJIE OOILIEHAyYHYIO U CIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTHHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYPOIl HA MHOCTPAHHOM SI3BIKE;

- paboTath CcO CI0BapeM;

- BECTH IEPENUCKY Ha U3y4aeMOM S3bIKE C LEIbI0 MEXIMYHOCTHOTO U MEXKKYIBTYPHOTO
B3aUMO/ICHCTBHS,

- BECTH PEYEBYIO JIEATEIILHOCTh IPUMEHUTEIBHO K cpepe ObITOBON U MpodhecCHOHATBLHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHMS,
HaBbIKAMU M YMEHHUSIMU DPEUYEBOIl JEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIMYHON peuu;

- OCHOBamHM pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPhl HA U3Yy4a€MOM HHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xanue IUCHHMILTAHBI

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

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  riiaroioB. OOpa3oBaHue (OpM  IPOCTBIX, IPOJOJIKEHHBIX,
nepQeKTHbIX U Nep(EeKTHO-IPOJOKEHHBIX BPEMEH TJiarosa. BonpocurenbHble NpeioKeHHs B
pa3nuuHbIX BpemMeHax. OOpa3oBaHue OTpUIATEIbHBIX (JOPM TJIaroja B pa3iMuHbIX BpeMeHax.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIAroJbHBIX GOpM U
ynoTtpebienue Qopm crpamatenpHoro 3anora.l.4. BumoBpemeHHble (OpPMBI  TIIAroJioB.
OO6pa3zoBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEePPEKTHO-IIPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpeaaokeHus: B pa3audHbIX BpeMeHax. OOpa3zoBaHue oTpuLATENbHBIX (Hopm
rJ1arojia B pa3JinyHbIX BpEMEHaXx.

1.4 Tlpuuactus. [Ipuyactusa Hacrosiero u npouennero speMmenu. I[leppextHsie hopmsl
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AOCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Undunutus. @opmbl unuuutusa. IlpogomkeHHbiii 1 neppekTHbIH MHPUHUTHUB.
OyHkuuu HMHQUHUTHBA B mpemiokeHud. OOpazoBaHue u ynoTpeOiieHHe WHOUHUTUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE) U «CI0KHOE JIOTIOJTHEHHEY.



1.6 Monanpabie Tinaroibl. CTpykTypa npemioxkeHus. [IpuHIUNB c10BOOOpa3oBaHUS.
Coxkpamenust (a66peBuarypsl). O603HaueHue natel [IpaBuiia YTEHUS XUMHUUYECKHX JIEMEHTOB,
0003HaueHH! 1 (HopMyaT HEOPraHWYECKUX COCAMHEHMM W YPAaBHCHHH XWMHUYECKHX PEaKIIUM.
[IpaBuna ureHus enuHuy u3MmepeHus. [lpaBuna dYTeHUs HAUMEHOBAaHUN OCHOBHBIX
OPraHNYeCKUX COCTMHECHUMH.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B CIIeIMaAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e3onacHocTy B 1aboparopuu. M3mepenus B
XMUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus PapmManeBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 Ilonsatue o Bumax uyreHus. [IpocMOTpoBOE UTEeHME Ha IPUMEPAX TEKCTOB O XUMUHU,
H.N. Menneneese, PXTY um, JI.U. Menaeneena.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 WMsyuwaromiee yTeHUE HAYYHBIX U HAyYHO-TIOMYJISPHBIX TEKCTOB IO BBIOpAHHOM
CHEelMaIbHOCTH Ha mnpumepe TekcToB: «Hayka wu HayuHble MeTOIbl», «XHUMHYECKOE
npennpustiue», «COBPEMEHHbIE WHXEHEPHBbIE TEXHOJOTUNW», «XUMHUYecKas JadopaTropusl.
Texnuka 6e3omacHOCTH B yabopatopuu. M3mMepeHHs: B XUMUYECKOW J1abopaTopum», «XHUMHS
Oynymero. CoBpeMeHHbIe TEHACHLIUN pa3BUTHs Hayku», «buorexnosnorus. @apmaneBTHUECKHE
MIPOU3BOJICTBaY, «3eneHas xumus. [Ipodaempl sKoI0rUm».

Jlexcuyeckre  OCOOEHHOCTM ~ TEKCTOB  HAYyYHO-TEXHUYECKOM  HampaBiIE€HHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEPATyphl HAa U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTHka yCTHOM pedH 10 TeEMaMm:

3.1.1. «I'oBopum o cebe, 0 cBoOei Oymymieit mpodeccum»,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

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

3.3 PedeBoil OSTHUKET TOBCEAHEBHOTO OOIIEHUS (3HAKOMCTBO, TMpEJCTaBJICHUE,
YCTaHOBJIEHUE U TOJ/IepKaHHE KOHTAKTa, 3alpoc U cooOlIieHne MHPopManuu, noOyKJaeHHe K
NEUCTBHIO, BBIPAXKEHHUE MTPOCHOBI, COTIACHS).

Oco0eHHOCTH TUAIOTUYECKOH pedH 10 MPOiIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATbHOCTH

I'pamMaTuyeckuie TPyJHOCTHU S3bIKA CHIEUATBHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuunble BapuaHThI epeBo/ia NPUYACTHIl Ha pycckuil s3bIK. [IpuyacTHbIe 000POTHI U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. POpMBI cocaraTelbHOr0 HaKJIOHEHUS B U3y4aeMOM
sa3plke. MojanbHble THarojabl M HX HCIOJIb30BAaHHE B MPEAJIOKEHUSX B COCIIAaraTelIbHOM
HaKJIOHEHMH. Tumbl YCIOBHBIX IpeUIOKEHUH. BapuanTel mnepeBoja IpEUIOKEHUH B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCJIOBHBIX MNpeayiokeHuid. [lopsgok clioB B HpeIOKEHUH.
OMpatrnyeckue KOHCTPYKIIUH.



4.3. V3ydeHue mnpaBuil IMepeBOJia pa3INYHbIX (OpM HH(OUHUTUBA U HHPUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 Nzyyaroiiee 4TeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMU4ECKOM 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH — CHELHUATbHOM HAay4YHO-TEXHHYECKOW JIUTEpaTyphl.
Opranuzanus paboTel €O cHelMalbHbIMH cioBapsMu. [loHsTe o pedepupoBaHuu U
aHHOTHPOBAHMM TEKCTOB M0 creuuanbHocTu. I[lomck HOBoOM wuHOpmanuu mnpu paboTe ¢
TEKCTaMU U3 MEePUOAMYECKUX U3JaHUI U MOHOTrpaduid, UHCTPYKLUH, IPOCIIEKTOB U CIIPAaBOYHOM
JUTEPaTyphl 110 pacCMaTPUBAEMON TEMATHKE.

4. O0beM yueOHOH TUCUMILTHHBI

Cemectp Cemectp
Bcero N ) 3 1
Bun yae6uO# paGoTsI cemMecTp cemecTp cemecTp cemecTp
3E Axan. 3E Axan. 3E Axag. 3E Axag. 3E Axag.
q. q. q. q. T,
Obwast TpyI0eMKOCTE | o | 3540 120 | 72,0 | 2,0 | 720 | 2,0| 72,0 | 3,0 | 108,0
AMCIUILINHBI
Konrakrnas padora— | 5 &1 15941 09 | 320 | 0,9 | 32,0 |0,9] 32,0 |09 32,0
ayIMTOPHbIE 3aAHATHSA:
{g;;qnqecm/le BAHATHA 1 3 61128,0 1 0,9 | 32,0 | 0,9 | 32,0 |0,9] 32,0 [0,9] 32,0
Camocrosirennnas 44| 160 | 1,1 | 40 | 1,1 | 40 |[1,1| 40 |1,1| 40,0
padora
Konrakrnas 0.6 0.2 0.2 0.2
camocTosiTelbHas paboTa
CaMOCTOSITEIbHOE 4,4 1,1 1,1 1,1 1,1
M3y4YeHUE Pa3/eiioB 159.4 39,8 39,8 39,8 40,0
IUCHUTIINHEI
Buabl koHTpOJIA:
Bua xonrpous u3 YII + + +
OK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakthHas pabora -
MIPOMEXKYTOUHAS 0,4 - - - 0,4
aTTecTalus 1,0 B B B 1,0
[ToaroroBka K ’3K3aMeHy. 35,6 - - - 35,6
Bun urorosoro 3aver 3aver 3aver IK3aMeH
KOHTPOJISA:
Cemectp Cemectp
. Bcero
Bun yuebHoii 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
paboThI
3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTp.
q. T, T, T, q,
Ooas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JTUCIUATLINHBI




KonTtakTHas
padora —
ayIMTOPHbIE
3aHSATHA:

3,58 | 96,75 [ 0,89 | 24 (089 24 089 24 |089| 24

[IpakTrueckue

3,6 96 0,89 24 (08| 24 1089 24 |089| 24
3anstus (I13)

CamocroaTebHas

paGora 4,4 120 | L1130 | L11} 30 |L11| 30 | 111} 30,0

KonTakTHas
CaMOCTOSTCIbHAS 0,45 0,15 0,15 0,15
paborta

4.4 1,11 1,11 1,11 1,11
CaMocCTOsITENLHOE
W3yYECHHUE Pa3/IeNIOB 119,55 29,85 29,85 29,85 30,0
JUACIUATIINHBI

Buabl koHTpOJIA:

Bua koutpoJs u3
yii

OK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00

KonrakthHas pabora
—  [POMEXKYTOYHAs 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00

IloaroroBka k 26,70 _ - - 26,70
SK3aMEHYy.

Bua utorosoro
KOHTPOJIAA:

3ayer 3auer 3auer IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Hctopus (ucropusi Poccun, Bceodiasi ucropusi)»

1 Heab aucuumInHbI — GOPMHUPOBAHUE Y CTYJICHTOB LIEIOCTHOTO MPEACTaBICHUS 00
HCTOPUYECKOM ITponioM Poccuu, ee MecTe BO BCEMUPHO-UCTOPUUECKOM MPOLIECCE.

2 B pe3ysbrare U3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JIKEeH:

Obnadams CleyONMMA KOMIIETESHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

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

3nams:

— OCHOBHBIE HAIPaBIIEHHUs, TPOOJIEMbI 1 METO Il HICTOPUYECKON HAYKH;

— OCHOBHBIE 3Tanbl M KIIOUYEBBbIE COObITHS HCTOpuM Poccum u mupa; 0COOCHHOCTH
Pa3BUTHS POCCHUICKOTO TOCYIapCTBa, BBIAAIONIUXCS JAESTENIed OTEYECTBEHHOW M BceoOmen
HCTOPHH.

Ymems:

— COOTHOCUTH OOIIME HMCTOPUYECKUE TMPOIECChl U OTACIbHbIC (DAKTHI; BBISBIATH
CYIIIECTBEHHBIC YEPThl HCTOPUYECKUX IMPOIECCOB, SBICHWU W COOBITHI; aHaJIU3UPOBATH
COLIMAJILHO-3HAYUMBIE ITPOOJIEMBI;

— ¢opmMynupoBaTh M apPryMEHTHPOBAHO OTCTAaWBAaTh COOCTBEHHYIO TIO3UIIMIO TIO
pa3IUYHBIM TIPOOIeMaM UCTOPHUH.

Braoemy:

— TMPEeACTaBIEHUSAMH 00 HMCTOPHUM KaK HayKe, €€ MECTE€ B CHUCTEME T'yMaHUTAPHOTO
3HAHUS;

— MIPE/ICTABJICHUSIMU 00 OCHOBHBIX ATalaX B UICTOPUHU YEJIOBEUECTBA U UX XPOHOJIOTHH;

— KaTeroOpHaIbHO-TIOHATHIHBIM anmapaToM W3y4aeMOu JUCIUIUIUHEL;




— HaBbIKaMM aHalin3a HCTOPUUCCKUX HCTOYHUKOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paspen 1. Hcropus B cucreMe COLMAJIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTO0JIOTHH HCTOpUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHHSI TOCYJapCTBEHHOCTH B
Poccum o cpaBHeHHIO ¢ eBpoOIeiicKMMH PaHHecpe/IHeBeKOBbIMHU IOCy1apCTBAMH.

Mecto ucropum B cucreMe Hayk. lIpenmer mcropuueckod Hayku. Posib Teopum B
no3HaHuu npouuioro. CymHocTh, (opmbl, (QyHKUMHM HcTOpHuYeckoro 3HaHus. [lonstue
HUCTOPUYECKOTO HCTOYHUKA, KiIaccU(UKaLMsS HUCTOpUYECKHX HCTOYHMKOB. Mctopus Poccum —
HEOTbEeMJIEMas YaCTh BCEMUPHOM HCTOPUH; 00111ee U 0COOEHHOE B HCTOPUUYECKOM Pa3BUTHUU.

Antponorene3. Heonutuueckast pesostoums. CouumanbHbli  cTpoil. Pasnoxkenue
nepBoObITHOM oOmmHbL. [{uBunuzanuu pesuero Boctoka. ['ocynapcra antuunoctu. Hapoabt
U JpeBHeMIINe rocyapcTa Ha Teppuropun Poccun. OtHorenes cnassaH. Benukoe Ilepecenenue
Hapo 0B B [II-IV BB.

Tpanuuuonusie (GOpMbI  COLMAJIBHOM  OpraHM3allMi  €BPONIEHCKUX HapoJOB B
JOTOCY/IapCTBEHHBIN IepHOoJA. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOW TIOCYAApCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHbIE M COLMAIBHO-TIOJIUTUYECKUE TIPOLIECCHl CTAHOBJIEHUS POCCHICKOM
rocyfaapctBeHHOCTH. Hawano poccuiickoit rocypapcrBeHHOCTH. KueBckas Pycw. [lpunsatne
xpuctnancrBa. Pycckne 3emnm B XII — XIII BB. MoHroso-tatapckoe Hamectsue Ha Pyceh.
DKcnaHcus B 3alajiHble U CeBEpOo-3ama/iHble pycCcKHe 3eMIId. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbs BO BCEMHpPHO-UCTOpUYecKOM Imporecce. CkiaaplBaHHE OCHOB
HallMOHAJBHBIX TocynapcTB B 3anagHoit EBpome. O6pa3oBanue Poccuiickoro rocymapcTsa, ero
HCTOPUYECKOE 3HAUEHUE.

Poccust 8 XVI B. - XVII BB. V ucrokoB Hooro Bpemenu. OCOOEHHOCTH COCIOBHO-
npenacraBuTenbHO MoHapxuu B EBpone um Poccum. Hawanmo XVII Beka — smoxa BceoOiero
eBporeickoro kpusuca. CHHXpOHHOCTh KPU3HMCHBIX CUTyalUMH B pa3HbIX cTpaHaX. «CMyTHOe
BpeMs» B Poccum.

I'enesuc kanuramusma. Ero gopmbl U cocyiiecTBOBaHHE C 3JIEMEHTaMU (eojalin3ma.
OcoOenHocTu pa3nuyHbiXx pernoHoB EBpombel. dopmupoBanue MupoBoro peiHka. [logbem
MaHy(QaKTypHOTo npou3BoAcTBa. POpMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBus B Poccuun. «Btopoe nsnanue» kpenoctHuuectBa — CobOopHoe
yinoxeHue 1649 r. u opuauiyeckoe opopmiIeHHE KpernocTHOro npasa. Cexkymspusalus pyccKoi
KYJIbTYpBI.

Paspnen 2. Or HoBoro k Hoselimemy Bpemenu. Poccuiickas umnepusi B XVIII-
Hayaje XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEPHU3ALMM M IIPOCBELICHHSL.
Pedpopmbr Ilerpa | kak mepBas mONBITKA MOJEPHU3ALMM CTpPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit ummnepun. OCHOBHBIE HAaIpPaBJICHUS «EBPOIEU3ALMN» CTPAHBI.
DBOJIIOIMS COIMANBHON CTPYKTYphI obmiectBa. JlanpHeliee pacmmpenne rpanull Poccuiickoit
UMIIEPUH.

Uneiiuple u couuanbHO-noauTHueckue UcToku IlpocBemenus. OCHOBHbBIE YepThI
IIPOCBETUTENBCKOM HJICOJIOTHH: YEJIOBEK M TrOCYAapCTBO, «ECTECTBEHHOE INpaBo», 3TuKa. Mnes
mporpecca Kak TOCIHOJCTBYIOIIEE TEUEeHHWE B OOIIECTBEHHOW MbICiH. Poccusi B 3moxy
npocaelieHHoro adbcomorusma. Poccust u EBpona B XVIII Beke. M3mMeHeHus B MeXAyHAPOIHOM
1osoxxeHnu Poccniickoil uMnepuu.

Poccus B XIX cronerun. Ilpombinuienssiii nepesopot B EBpone u Poccun: obiiee u
ocobenHoe. Baxxnelinue ycnosus nepexona Poccun k uHAyCTpUanibHOMY OOLIECTBY — peIlIEHHE
KpPECThSIHCKOTO BOIIpoca U OTpaHHuYEHUE camo/JIep>KaBHUs. JnutenbHOCTD,



HEIOCJIEI0BATEIbHOCTD, IMKJIIMYHOCTD Tpoliecca Oyp:kya3Horo peopmupoBanus. EBponeiickas
peBomtonust 1848—1849 rr. Utoru, 3HaueHNEe, HICTOPUIECKUE TIOCIICICTBHSL.

Ponb cyObexkTuBHOTO (akTopa B mpeojojeHun oTcraBaHus. Pedopmbr XIX Beka, ux
3Hauenue. OOuiecTBeHHble ABMKeHUs B XIX Beke.

Poccuss u mup Ha pyOexe BEKOB: HEPABHOMEPHOCTh U IPOTHUBOPEUYMBOCTH PA3BUTHSL.
OO01mre UTOTu POCCUIMCKON MOJIEpHU3alnU K Hadamy XX Beka.

CootHomenue nonutuueckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. llepBas poccuiickas pepomtommsi. OOpa3oBaHHE TMOJUTHYECKUAX TapTHIMA.
l'ocynapctBenHas nqyma Hadana XX BeKa Kak IEpPBBIM ONBIT POCCHMCKOIO NapiiaMeHTapu3Ma.
CronbimuHckas arpapHas pedopma. [lepBas mupoBas BoiiHa u ywyactue B Hed Poccuu.
®eBpanbckas peBoitonus 1917r. 1 KOpeHHbIE U3MEHEHUS B IOJTUTHUECKOHN )KU3HU CTPaHBbI.

Paszgen 3. BcemupHo-ucropuuyeckuii mnpoumecc M XX Bek. OT cOBeTcKoro
rocyapcraa Kk coppemenHoii Poccun.

dopmupoBaHue M CYIHOCTb coBeTckoro crpos (1917-1991rr.). Mapkcusm  kak
UJI0JIOTUYECKasi OCHOBA PEBOJIIOLIMOHHBIX IPeoOpa3oBaHuil U poccuiickue peanuu. [loaroroska
u nobdena OxTsa0pbckoro Boopy:keHHoro Boccranusi B Ilerporpane. I Bcepoccuiickuil cbesn
CoBeToB M €ro pemeHus. OKOHOMHMYECKas U COLMAJbHAs TOJUTHKA OOJbIIEBUKOB.
I'paxnanckas BoitHa u uHOcTpaHHast uHTepBeHUus. Cynp0a u 3HaueHue HOIla. YrBepxaenue
oJHOMApTUHON monuTuyeckord cucrembl. OOpazoBanme CCCP. Ilonutnueckas Oopbba B
naprun u rocynapcrse. CCCP B ronel nepBbix nartuietok (konen 20-x rr. — 30-e rr.).
dopmupoBaHue pexkuMa JU4HOM BiacTu CTajliiHA U KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBbI
ynpasieHus: rocynapctBoM. Totanmrapusm B EBponie u CCCP: o6miee u ocodennoe. Baemnsis
nonutuka CCCP B 20-30-e¢ rr. HdesrensHocTh Komunrtepuna. CCCP Bo BTOpoit MHpPOBOH U
Benukoit OteuectBenHoit BoitHe. Pemraromumii Bkiag Coserckoro Coro3a B pa3rpom ¢amimsma.

H3MeHeHrne COOTHOLIEHUS CUJI B MUPE TIOCJIE BTOPO MUPOBOM BOWHBI. Havaiio «xoyioqHoun
BOMHBDY. «JlokTpuHa Tpymdna» u «llman Mapmannay. @opmupoBaHue OUIOJISPHOTO MHUpA.
B3aumooTHoIEeHNs co cTpaHaMu «HapoJHOU aeMokpaTun». Co3nanue CoBeTa SKOHOMUYECKOM
B3aumorniomomu. Koudnukr ¢ FOrocmaueit. Opranuzamust CeBepoaTIaHTUUECKOTO JTOTOBOpa
(HATO). Coszpmanue Opranmzanuu Bapmasckoro poroopa. Boitna B Kopee. Tpynmnoctu
nocieBoeHHoro pasutus CCCP. VYikecToueHHe MOJUTUYECKOTO pEXHMA U HIEOJOTHYECKOrO
koHTposs. llombiTku oOHOBiIEHUs «rocynapcTBeHHOro conuanusma». XX cwve3n KIICC u
ocyxaeHue KynbTa IndHocTu Cranuna. «OTTenens» B TyXOBHOU cdepe.

DOkoHomMHuueckue pedopMbl cepeauHbl 60-X ToJI0B, HPUYUHBI KX HE3aBEPILIEHHOCTH.
«l"ocynapctBo OnmaromeHctBusi». IV u V Pecny6nmka Bo @pannmu. O6pazoBanue u Pa3surtue
OPI'. «OkoHomHuueckoe uyno» SAnonuu. Pacnmaa xosoHuaibHOM cuctembl. HeokoHcepBaTuiM
Benuko6purtanuu. Peitronomuka B CIIA.

Hapacranue kpusucHbIX siBIEeHUH B coBeTCKOM oOmiectBe B 70-¢ — cepenune 80-X roJoB.
Hogas Konctutyuus CCCP. Konuenuus «pa3uroro conpanusma». Buemnss nonuruka CCCP
B KoHIIe 60-X Hayayne 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKTyHAPOHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, 1I€TH, 3a/1a4i, OCHOBHBIE 3Tarbl, pe3ynbrarel. Pacmag CCCP.
O6pazoanue CHI'.

CraHoBieHHE HOBOM poccuiickoi rocynapctBeHHocTu (¢ 1991- mo Hacrosimiee Bpemsi).
JlubepanbHass KOHLEMUUS POCCUICKUX pedopM: TEepexo] K pbIHKY, (OpMHpOBaHHE
rpaKJaHCKoro ooOuiecTBa W MNpaBoBOoro rocynapctBa. «llloxoBas Tepamus» SKOHOMHUYECKUX
pebopm B Hauane 90-x TrTomoB. Koucturymms Poccumiickoit  ®enmepanuu  1993r.
MexnauuoHanbHble oTHOUIeHUs. [lonuTuyeckue maptuu M oOlIecTBEHHbIE JBMKEeHUs1 Poccun
Ha CcoBpeMeHHOM »Jtamne. Poccus Ha nyrtu MonepHuzanuu. Poccuss B cucteme MHMpOBOM
SKOHOMMKHU U MEXAYHApOIHbIX CBsi3ei. HOBbIE reonoMuTHUecKOe peaiud B MUPE U UX BIMSHUE
Ha BHEIIHIO NMONMTHKY Poccuiickont denepannu.

4 O0beM yueOHOM TMCUMILINHBI.



O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uasi TpyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
Jlexinm 0,9 32 24
[TpaxTuueckue 3anstus (113) 0,4 16 12
CamocrosiTesbHasi paboTa 1,7 60 45
KonTakTHas camocrositenbHas pabota 17
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIMHbI ’ 60 45
Buja koHTpoOJI:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpOMEKYTOYHAsI ATTECTAIIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpaBoBeneHue»
1 leap AucHUNIMHBI — OBJIAJICHUE OCHOBAMHM MPABOBBIX 3HAHUI; (HOPMUPOBAHHE OCHOB
MPaBOBOM KYJIbTYpPbl U MPABOMEPHOIO MOBEAECHUS I'PAXKJaHUHA CTPAHBI.
2 B pesyabTrare u3dy4eHHs JMCUUILIMHbI 00Y4YalOMICH J0JI2KEeH
OO6samate CaeayOMUMHI KOMIIETCHIMSIMU ¥ MHIUKATOPAMH MX JOCTHKCHHUS:
VK-11.1, VK-11.2, VK-11.3, OlIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,
3nams:
— OCHOBBI POCCHICKOW NpPaBOBOM CHUCTEMBI M POCCHICKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHU3aIMK U (PYHKIIMOHUPOBAHUS CY/IE€OHBIX M MHBIX TPABONIPUMEHUTEIBHBIX U
MPaBOOXPAHUTEIIbHBIX OPraHOB;
— TMpaBOBBIE W HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccrnoHambHOM
NEATEIIbHOCTH;
— IMPABOBbIE HOPMBI, PETYIUPYIOUIME OTHOUIEHHWE 4YEJIOBEKa K YEJIOBEKY,
0OLIECTBY, OKPYKaIOLIEH Cpene;
mpaBa U 00sI3aHHOCTH TPaXKJAHUHA;
OCHOBBI TPYJIOBOT'O 3aKOHOIaTEIbCTBA;
OCHOBBI XO35ICTBEHHOTO IIPaBa;
— OCHOBHBIE HAIPABJICHNUS AHTUKOPPYNIIMOHHON JeATENbHOCTH B PO
Ymemo:

— HCIIOJIB30BaTh JTUYECKHE M IIPABOBBIE HOPMBI, PETYIHMPYIOIIHE OTHOIIECHUE
YeJIoBEKa K YeJIOBEKY, OOIIECTBY, OKpYXalolleil cpese, UCNOIb30BaTh MpaBa U CBOOOIbI
YeJI0BEKa U T'paXkJaHWHA IpU pa3pabOTKe COLUAIbHBIX IPOEKTOB;

— HCIOJBb30BAaTh M  COCTaBIIATh HOPMATHBHBIE M  IIPABOBBIE JTOKYMEHTBHI,
OTHOCSIIMECS K MPO(ECCHOHAIbHON JEeSATENIbHOCTH, MPEANPUHUMATh HEOOXOIUMbIE MEPHI
K BOCCTAHOBJICHHMIO HAPYIICHHBIX IIPaB;
— peanu30BbIBaTh IIPaBa U CBOOObI UEJIOBEKA U IPAXKIAHUHA B Pa3IMYHBIX chepax
KU3HEACITEIBHOCTH.

Braoemy:
— HaBBIKaMU IPUMEHEHUS 3aKOHO/IaTeIbCTBA MPH PEIICHUH MTPAKTUICCKHUX 3a71a4.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazoen 1. Ocnosbl meopuu cocyoapcmea u npasa
1.1 OcHOBHI TEOpUU TOCYIAPCTBA



1.2 OcHOBBI T€OpUU MpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OcHOBBI aJIMMHUCTPATUBHOTO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPAaBOBOE SBJIEHUE B COBPEMEHHOM OOLIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO NpaBa

2.6 HopmaTuBHOE mIpaBOBOE peryaupoBaHue 3amuThl HHGopmaruu. [IpaBoBbie OCHOBBI
3aIIMTHI TOCYIaPCTBEHHOM TaHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxgaHckoe MpaBo: OCHOBHBIE TIOJIOKEHUSI 00IIEH YaCTH.

3.2. ABTOpCcKO€ M MaTeHTHOE TMpaBO W  IpaBoBas  3allluTa  pe3yJIbTaToB
WHTEJUIEKTYJIbHOM.

3.3. OcHOBBI X03UCTBEHHOTO (IIPEeANPUHUMATEIBCKOTO0) MpaBa.

3.4. OcHOBBI CEMEMHOTO MpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npasosozo pezynuposanus npogpeccuoHarbHou 0essimeibHOCmU 8
OMOENbHbIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcHOBBl  HallMOHAIBHOM  0O€30MaCHOCTH, TOCYAAPCTBEHHOM  MOJUTUKH U
3aKOHO/IATENLCTBO B 00J1aCTH 00€CTICUCHUSI SIIEPHOM U paIMalluOHHON 0€30MaCHOCTH.

4.2 OcoOeHHOCTH TMPaBOBOIO PEryIMpOBaHUsA TpyAa pPAOOTHUKOB XMMHUYECKOMN
MPOMBIIICHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 0a3a peryjiMpoBaHUsS XUMHUYECKOW M He(TEeXUMHUYECKOM
otpaciu B Poccun.

OO61ee KOJIMUECTBO pa3aeiiosB 4.

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi padora 2,1 76 57
KonTakTHas camocrositenbHas pabota 0,2 0,15
2,1
CaMOCTOSTEIbHOE U3YUEHHUE PA3/IeTI0B AUCHUIIIMHbI 75,8 | 56,85
Bua konTpoJs: 3aver
AHHOTAIUA
padouyeii mporpaMMbl JUCUMILTHHBI «Duitocopusn»
1. Heab pucummiaunbl «Punocodusi» — chHopMHPOBATh Y CTYACHTOB KOMIUIEKCHOE

MIPEJICTAaBJICHUE O POJIM U MecTe (QUIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COLMAIBHBIX U
€CTECTBEHHBIX HayK, TO3HAKOMHUTh WX C OCHOBaMH (PritocoCKOro 3HaHMS, HEOOXOAMMBIMH IS
pPELICHUS] TEOPETUUECKUX U IIPAKTUYECKUX 3a/1a4.

2. B pe3ysabTare u3y4eHHsl AUCUUIJIMHBI 00yYAKOIIMIACH T0JI5KEH:

OO6samate ClIenyOUMMHA KOMIIETCHIMSAMUA U WHIUKATOpaMu ux aocTmwkeHus: YK-5.4,
VK-5.5, YK-5.8, VK-5.9, YK-5.14.

3HATh: OCHOBHOE COJIEp’KaHUE TJIABHBIX (QMIOCOPCKUX IIKOJI U HaIpaBlIeHUH,
MPEACTaBUTENCH STUX MIKOJ, CBSI3b W paziuuue uxX (GuiIocoPCcKux HIeH, CBS3b HCTOPHKO-



(bUI0COPCKUX KOHIEMIUNA C COBPEMEHHBIMU MPOOJIeMaMHi WHIWBHAYAIBHOW U OOIIECTBEHHON
KU3HU;

yMeTb: TIOHMMaTh Y  aHaJU3UPOBATh  MHUPOBO33PEHUECKHE,  COLMAIBHBIE U
UHIUBUAyalbHbIE  MpPOOJEMbl  COBPEMEHHOW  JKM3HM; TI'PAaMOTHO BECTH  JHUCKYCCHIO,
aHAJIN3UPOBATh OCOOCHHOCTH MEKKYJIBTYPHOI'O B3aHUMOJCHCTBUS, OOYCIOBIEHHBIE pa3Iu4YUeM
THUYECKUX, PEJINTHO3HBIX U LIEHHOCTHBIX CHCTEM, ONHUpasch Ha HApaOOTAHHBII B HMCTOPUU
¢unocopun Marepuas; NPUMEHATh MOJy4YeHHble (uiaocopckue 3HAHUS K PEILIEHUIO
npodecCHoHANBHBIX 33/1a4;

BJIAJIeTh: MPEACTaBICHUSAMU O (pusocopuu Kak HayKe U CUCTEME LIEHHOCTEH, €€ MeCTe B
CUCTEME T'yMaHUTapHOI'O 3HAHMs; OCHOBaMHM (MIOCO(PCKOTO MBIIUIEHUS; KaTeropuaibHbIM
anmnapaToM M3y4yaeMoM NUCUUIUIMHBI, (UIOCOPCKUMU METOIaMU aHAIM3a Pa3InYHbIX MpodIieM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl Ui BBIPAOOTKM CHCTEMHOTO, LIEJOCTHOTO B3IUIsa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJOTUHU B LIEJIOCTHON KapTHHE MUpA.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Brenenue. ®unocodus, ee MpoUCX0KICHUE U POJIb B OOIIECTRE.

Paszpnen 1. OcHoBHBIE (uiI0CcO(PCKHE HIKOJIBI.

AnTtnuHas ¢uinocopus (mocokparuku, coductel, Coxpar, [demoxpur, [lnaToH,
ApucroTenb, 3JUIMHUCTHYECKU-pUMCKas ¢uiocodus). OcHOBHbIE NMPOOIEMbl CpPEAHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas kinaccuueckast ¢punocodus. Pycckas dpunocodus XIX —
XX BB. OcHOBbl MapkcucTcko ¢unocopur. OCHOBHbIE HaNpaBlIEHUS COBPEMEHHOMU
¢unocodpun.

Pa3nen 2. ®uinocopckue KOHIeNUUU ObITHS U TIO3HAHUS.

[IpoGnema ObiTust B ucropun ¢unocopuu. IloHATUS MaTepuanbHOIO M HIACAIBHOTO.
OcHoBHbIe (QrtocodcKkre HaAMpaBICHUS: MaTepUaIu3M W ujaeanusM. lIpuHIun rirodasbHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOUM KapTHUHE MUpA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.

[Tpoucxoxnenue coznanus. Posb Tpyna B mpoOUCXOXKICHUH co3HaHusA. Maeanuctuyueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHusi. Co3nanue u Mmo3r. Co3HaTenbHOE U
6ecco3HarenbHoe. Co3HaHue U s13bIK. CO3HAHNME U CAMOCO3HAHUE.

KoHuenuuu rHOCeoJOrud B UCTOpUM  (Quiocopuu: CEeHCyalnu3M, pPalHUOHAIN3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETIIHS BPOKIEHHBIX UAEH, aipuopu3M. J(HaaeKkTuka no3HaHus:
YyBCTBEHHOE U palnoHagbHOE. OCHOBHbBIE TEOPUU UCTHUHBI.

Paspnen 3. IIpodJiembl yesioBeka B puaocopuu.

UYenosek kak npeamet gruiocodckoro aHanmusa B uctopun gunocoduu. [IponcxoxaeHue
YeJloBEeKa: IPHUPOJHbIE W COLMAlbHBIE YCIOBUS aHTpomocoluoreHe3a. buonormueckoe u
colMalibHOE B yesioBeke. HAUBUA, UHAUBUAYATbHOCTD, TUYHOCTD.

CMbICI KU3HU U NIpeAHa3HaueHue udenoBeka. JKu3Hb, cMepTb, OeccMmepTue. [IBrkeHue
HEHaCWIHs, €ro poJib B coBpeMeHHOM »xwu3Hu. llenn u wnenHoctu. Cpobona Boiu U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIIMTHO3HbIE, 3CTETUYECKUE LIEHHOCTH.

Paznen 4. ®usocodus ucropum U od1IecTBA

UeloBeK B CHCTEME COLMaJbHBIX CBsa3ed. JIMUHOCTE ®  Maccel, cBOOOJA M
HeoOxomuMocTh. Pumocodust uctopuu: GopManMoHHAS W [UBUIN3ANMOHHAS KOHIICTIIIMHU
ucropuyeckoro paszputus. [Iporpeccucrckue M HUKIMYECKHE MOJAEIH pa3BUTHs. [1oOanbHbIE
npo0ieMbl coBpeMeHHOocTU. KoHlenus ycToiunBOro pa3BuTus U ClieHapuu OyayIero.

ObmectBo u ero crpykrypa. CounuanbHas, MOJIUTHYECKass M JyXOBHas cCQepbl
obmectBa. Konnenuuu rocynapctsa B uctopuu ¢punocodckoit Mpiciu. ['paxkganckoe 00111ecTBo
U IIPaBOBOE TOCYIapCTBO.

Paspen 5. @unocopckue npodaeMbl XUMUM U XUMHYECKOH TEXHOJIOTMHU



Hayuynoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOrO 3HaHHUS, €r0 METOJbl U (OPMBI.
Hayunble peBositoinu M CMEHa THUIIOB pauuoHalIbHOCTH. Hayka B coBpeMeHHOM mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT Haykd M TexXHUKU. ColMalibHble MOCJIEACTBUS Hay4dHO-
TEXHUYECKOTO Iporpecca. OTHYECKHE U DSKOJOTMYECKHE HMIIEPaTHBBl Pa3BUTHUS HAyKH H
TEXHUKH.

MecTo XMMUHU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiieMa XUMUU KaK HayKu U
npousBojcTBa. llenn wu  3amaunm  xumudeckol — texHosorumu. Crnenudpuka  XUMHKO-
TEXHOJIOTHYECKOI0 3HaHUS: (PyHIaMEHTaIbHOE U NPUKIIAHOE, SMIUPUUYECKOE U TEOPETHUUECKOE.

4. O0beM yueOHOMH TUCHUILTHHBI

Bunel yue6HOM paboThI 3E Axan. 4. AcTp. u.

OO0uiasi TPy10€eMKOCTb AUCIUTIJIMHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTrueckue 3aHATHS: 0,44 16 12
CamocrosiTejibHas padoTa: 1,67 60 45
CaMOCTOSATETFHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,67 60 45
Bujx koHTpOJIS:

JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIHs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«OCHOBBI 5JKOHOMMKH H yIIPABJICHUS IPOU3BOICTBOM»

1 eap AUCHMIUVIMHBI — TIOJy4YE€HHWE CHCTEMBl 3HAHUM 00 JKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHHUSI  MPOMBINIJICHHOTO  TMPOMW3BOJICTBA B CHCTEME
HallMOHAJFHON SKOHOMHKH, (POPMHUPOBAHHWE IKOHOMHYECKOTO MBIIIJICHUS U HCIOJIb30BaHUE
MOJIYYCHHBIX 3HAHUI B MPAKTUYECKOU €SI TEIbHOCTH.

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAOLIMIACS J0JI5KEH:

Obnadams CIENyONUMA KOMIIETECHITUSMA U MHIUKATOPaAMU UX TIOCTHKEHUS:

VK-10.1; VK-10.2; YVK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-
3.7, OlIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3nams:

- OCHOBBI ’KOHOMHUYECKOH KYJIbTYpPHI, B TOM YHCJI€ (PMHAHCOBOM rPaMOTHOCTH;
- OCHOBBI POCCUICKOW MPABOBOM CUCTEMBI U POCCUICKOTO 3aKOHOJATENIBCTBA, IIPABOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe MpodhecCUOHATTLHOM IeATeTbHOCTH;

- MPaBOBBIC HOPMBI, PETYIIUPYIOIINE OTHOIIICHUE YEI0OBEKA K YeJI0BEKY, OOIIECTBY,

OKpYKaIOIIEH CpeJIE;

- OCHOBHBI€ KaT€rOPUH U 3aKOHbI SJKOHOMUKH;

- OCHOBBI SKOHOMUYECKOH ACSITEIBHOCTH MPEIIPUATHSA, €TO CTPYKTYPY U OTPACIIEBYIO
cnenu@uKy; KIacCuPUKAIUIO IPEANPHUATHI 110 IPaBOBOMY CTaTyCy;

- COZIepKaHMUE ITATIOB Pa3paO0TKU OTIEPATUBHBIX TUIAHOB PA0OTHI IEPBUYHBIX

MPOMU3BOJICTBEHHBIX MOAPA3/ICICHUM.

Ymems:

- UCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU MIPUHSATHN 0O0CHOBAHHBIX PEIICHUI B

Pa3IMYHBIX 00JIACTSX ACATEIHHOCTH;

- UCIIOJIb30BAaTh 3HAHUSI OCHOB YKOHOMMKH MPU PELICHUN TPOU3BOICTBEHHBIX 3a]1a4;
- OCHOBAaMHM XO3SIMCTBEHHOI'O M 3KOJIOTHYECKOT0 MPaBa;
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- IPOBOJUTH TEXHUKO-3KOHOMHUYECKHI aHAIN3 WHXECHEPHBIX PEIICHUMN.
Braoemy:

- HaBBIKaMH BHIOOpA SKOHOMUYECKH 0OOCHOBAHHBIX PEIICHUI B PA3IMYHBIX 00JIACTAX
KU3ZHEACITCIIBHOCTH;

- METOJIaMH Pa3pabOTKX MPOU3BOACTBEHHBIX TPOTPAMM U TUTAHOBBIX 3aJaHUM IS
MIEPBUYHBIX POU3BOJICTBEHHBIX MTOIPa3/ICICHU;

- HaBBIKaMH BHIOOpA SKOHOMUYECKH 00O0CHOBAHHBIX PEIICHUN C YU€TOM MMEIOIIMXCS
OTpaHUYECHUN.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: DxoHOMUYECKHEe MOTPEOHOCTH, Osiara U pecypchl. DKOHOMHUYECKHE CUCTEMBI U
ux  cymHocTb.  OOmIeCTBEHHOE  MPOM3BOACTBO M OKOHOMHYECKHE  OTHOLICHHS.
[IpousBo/cTBEHHBIE  BO3MOXXHOCTH  OOIECTBA H  DKOHOMHUYECKHMU  BbIOOp.  KpuBas
IIPOM3BOJICTBEHHBIX BO3MOKHOCTEW. 3aKOH YObIBaloOIIEeW MpelenbHON MOJe3HOCTU. Tumbl u
MOJENU HKOHOMUYECKUX CHUCTEM. OJEMEHT 53KOHOMUYECKOW cHucTeMbl. TpaauluoHHAas
sKOHOMMUecKas cuctema. CoOCTBEHHOCTh: (POPMBI M IYTH UX IMPeoOpa3oBaHUsl.

Tewma 2: PeiHOYHBINA MeXaHU3M crpoca U npeanokeHus. CoBeplleHHas U HECOBEPIICHHAs
KOHKYpeHUIUU. ToBapHbI (PBIHOYHBIM) THUI OOLIECTBEHHOro Mpou3BoAcTBa. CyIIHOCTH U
YCIIOBUSL BO3HUKHOBEHHS PbIHKA. BUIbI PHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap U €ro
cBoiictBa. Cripoc U mpeuioxKeHre Ha pbIiHKe. [IoHATHE «3TaCTUYHOCTEY. DJIACTUYHOCTH CIIpOca
U TpeIoKEeHUs, ToueyHas U jyroBass. CoBeplieHHass M HECOBEPILEHHAs KOHKYPEHIIMH.
Mounononus. Makcumuzanus npuOblid MOHONIOJUCTOM. OUrOnous.

Tema 3: [lonsiTHE HAUMOHAIBHOW OSKOHOMHUKHM, OCHOBHBIE MaKpOIKOHOMHYECKHE
nokaszarenu. [IOHATHUS COBOKYIHOTO CIpoca U COBOKYIHOTO MpeNIOXKeHHs, (aKTOphbl,
BIMSIONINE Ha WX u3MeHeHus. [loTpebneHuss u cOepekeHus. IKOHOMUUYECKHN KpyrooOopoT.
[IpousBoacTBo, 0OMeH u pacupeneneHue. [lorpebnenue, coepexeHne, HHBECTUIIMN TOBAPOB U
YCIIYT.

Tewma 4: ®unancoBas cucreMa U (prHaHCOBas MOJUTUKA oOuiecTBa. ['oCyaapcTBEHHBII
OIODKET W rOCyIapCTBEHHBIN noaT. Hamorn u HasmoroBas cuctema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPaBJIEHUS] IPOU3BOICTBOM

Tema 5: [lpennpusarue kak CyOBEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHUYECKUE 3aKOHBI U
OCOOCHHOCTM HUX IMpOsABIEHUS Ha mnpeanpuatud. Ponp  crnenuanucra  XUMUYECKOU
npoMmsblnieHHocTu. Ilpennpusitue B cucreMe pblHOYHOM SKoHOMHKHM. llpennpustue — kak
CyOBEKT ©  OOBEKT TNPEINPUHUMATEIHLCKOW  JCATEIBHOCTH.  3aKOHOJATeNbHas  0aza
MpEeANPUHUMATENbCKON edaTenbHOCTU. HopMmaTHBHO-IIpaBOBbIE aKThI, pErJaMEHTHPYIOIINE
NeSITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIHCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHEIIHSISI 1 BHYTPEHHSIS cpesia
MPEANPUATHS.

Tewma 6: MatepuanbHo-TexHudeckass 0a3a mnpousBojcTBa. CbIpbeBass U TOIUIMBHO-
sHepreTuueckas 0aza XUMHUYECKMX HNpOM3BOACTB. I[Ipom3BojcTBeHHass mporpaMma H
MIPOM3BOJICTBEHHAs! MOIHOCTh IpeanpusiTus. KauecTBO U KOHKYPEHTOCIOCOOHOCTh MPOIYKLIUH.
DOKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIphA W TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOUYHUK ChIpbs U SHeprun. Opranusanus CKJIaJacKoro Xo3sucTaa.

Tema 7: MaTepranbHO-TEXHUYECKUE pecypesl MPEAIPHUATHS. OcHoBHbIE
IIPOM3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEANPUATUIN: OHATUE, KIaCCU(PUKAIUSA U CTPYKTYpA.
[lonsiTne U CTpyKTypa OCHOBHBIX cpeAcTB. OILIEHKa OCHOBHBIX CpPEICTB. MeToAbl OLIEHKH
OoCHOBHBIX QoHJI0B. [lokazaTenu ucnonb30BaHsl OCHOBHBIX ITPOU3BOJCTBEHHBIX (hoHm0B. M3HOC
U aMopTH3alus OCHOBHBIX (oHI0B. OneHka 3((EKTUBHOCTH HCIOJIb30BAHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHI0B. BoCmpon3BoACTBO OCHOBHBIX cpelncTB. OOOpOTHBIE CpeAcTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTPYKTypa. Mcrounuku ¢popmupoBanus oOOpOTHBIX CPENICTB.
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O6opaunBaeMOCTh OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  IPEIIPUSTHH.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsle pecypcsl npennpusatusd. llepcoHan npeanpusaTus U ero CTpyKTypa.
OcHOBBI OpraHuzalMy Tpyaa Ha npeanpusTuu. (Q(eKTUBHOCTh UCHOIB30BAaHUS IEPCOHANA U
pabouero BpemeHu. [IpomsBoauTensHOCTh Tpyda W ormiara Tpyna. Opranuzanus 3apaboTHOM
mwiatel Ha npeanpusTui. CoctaB M CTPYKTypa MPOMBIIIIIEHHO-IIPOU3BOACTBEHHOIO M€pCOHAA.
[Ipou3BOIUTENBHOCTh TPYyZa: MOHATHUE, MIOKA3aTeNU U METO/bl M3MepeHus. UnauBuayansHas u
oOliecTBEeHHAsl ~ MPOU3BOJAUTENBHOCTh  Tpyna. PesepBl U (akTopbl  IMOBBILIECHUS
IIPOU3BOIUTENBHOCTH Tpyaa. @OpMbl, CHCTEMBI U pa3Mep OIUIATHI TPYyAa HA MPEANPUSITHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHMI AHAJIM3 MH/KCHEPHBIX pPelleHUH

Tema 9: Jloxoasl 1 pacXxopl Ha IPOU3BOACTBO, M PEATU3ALNIO TPOAYKINN IPEIITPUATHSA.
W3nepxku mpoW3BOACTBA TMPOAYKIHH (Ce0ECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTD |
ueHooOpasoBanue. Ilonstue 3arpaTsl Ha MNPOU3BOACTBO M peaIM3aLUI0  IPOAYKLUU
(cebectoumocth). Buapl u 3Hauenue kiaccuukauuu 3arpar. CTpykTypa 3arpaT Ha
MIPOM3BOJICTBO M peai3alMi0 NPOAYKUUU. TEeXHMKO-dIKOHOMUYECKUN aHajdu3 HHKEHEPHbIX
pemenuit. OCOOEGHHOCTH pacyeTa 3aTpaT Ha TMPOM3BOJACTBO W PEATH3ALUI0 MPOAYKIHH B
KOMIUJIEKCHBIX Tpou3BojcTBaXx. (OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IPOU3BOJCTBO
nponykuuu. Jloxonsl npeanpusitus. [lonstue npuObu M A0XoJa HPENNPHUSITHS, METOAbI UX
pacuera. PentaOenbHOCTh, €€ BUIbI U MeETOAbl pacyera. IlyTm mnoBbllieHUs OpUObUIM U
peHTa0eNbHOCTH Ha NPEIIPUITUSX.

Tewma 10: LlenooOpa3zoBanue u 1ieHOBas moiuTUKa. lleHa Ha MPOAYKUMIO M HPHUHLIMIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LeHbl, cucTemMa 1ieH. B3auMocCBsI3U 1IeH U U3/IepiKeK.
IlenoBas nonutHka. Pa3paboTka 11IeHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILICHUSA MPEANPUITHI 51 cucrema
Hanoroo6noxxkenus. llonarue, coctaB u CTpykTypa (uHaHCOB mnpeanpuatus. I[IpuHIUIbI
Hajoroo6noxxenusa. Hanorum u miartexu, ycTaHOBJIEHHbIE 3aKOHOJATEIbLCTBOM: BU[bI, CTaBKH,
00BEKThI HAJIOTOOOJIOKEHHSI U CPOKH YIIJIAThI HAjlora B OFOJIKET.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTeJibHAs padoTa 2,10 75,6 56,7
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,10
CaMOCTOSATEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«ConnajabHO-IICUX0JIOTHYeCKHE OCHOBBI PA3BUTHS JIUYHOCTH
1 Heap aucuMmimHbl — (QopMUpPOBaHUE COIMATIBLHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHOM K CaMOOpraHu3alliy U Pa3BUTHIO, YMEIOIIEH BBICTPAaWBATh U PEaIU30BbIBATH CBOIO
KU3HEHHYIO CTpaTervio, CIOCOOHOW YIpaBisTh CBOMM BpPEMEHEM B HOBBIX COIHMAJIbHBIX
peayiusix, B YCIOBUSAX HENPEPHIBHOIO OOpa30BaHUs, YMEIOUIEH OCYIIECTBIATh COLUAIBHOE
B3aMMOJICHCTBHE U PEAIN30BBIBATh CBOIO POJIb B KOMAHJE.
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2 B pe3ysbTare U3y4eHHs] AUCUMILJIMHBI 00YYAKOIIUIACA 10JIKEH

OO6usamate CaeAyIOMUMHI KOMITETEHIIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, YK-5.10, VK-6.1, YK-6.2, VK-6.3,
VK-6.4, VK-6.5, YK-6.6, YK-9.1, YK-9.2, VK-9.3,

Buame:

— CYIIHOCTBH MpOoOJIeM OpraHu3aIllii U CaMOOPTaHU3AIMHU JIUYHOCTH, €€ MTOBEICHUS B
TPYIIE B YCIOBUSAX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 00pa30BaHMS;

— METOJbl CaMOOPTraHU3allMh M Pa3BUTHUS JTUYHOCTH, BBICTPAMBAHUSA U pEATU3ALUU
TPAGKTOPUU CaMOPA3BUTHA, BBIPAOOTKH II€JICTIONaraHusl W MOTHBALIMOHHBIX YCTAaHOBOK,
Pa3BUTHS KOMMYHUKATUBHBIX CIIOCOOHOCTEHN M MOBEJCHUS B TPYIIIIE;

— OOmYyI KOHIENIUIO TEXHOJOTUH OpraHu3allid BPEMEHH U  TIOBBIMICHHS
3¢ PEKTUBHOCTH €T0 UCTIOIB30BAHNS,

— METOJMKU U3YyYCHHUS COIMATHHO-TICUXOJIOTUUECKUX SBJICHUHN B chepe ympaBiaeHUs
Y CaMOYNPABJICHUS JTUYHOCTH, TPYIIIbI, OPTaHU3aIUH.

Ymems:

— IUIAHUPOBATh U PeIIaTh 3a/1a4y JIMYHOCTHOI'O U MPO(ECCHOHAIBHOIO PAa3BUTHS;
— aHaIU3MpPOBaTh CBOM BO3MOKHOCTH M OTPAaHUYEHHUS, HCIIOJIb30BaTh METO/IbI
CaMOJIMarHOCTHUKH, CAaMOIIO3HAHUS, CAMOPETYIISLIMU U CAMOBOCIIUTAHUS;
— YCTaHaBJIUBATH c KOJIJIETraMH (OTHOTPYIITHUKAMM ) OTHOILICHMUS,
xapakrepusytomuecs 3p(HEeKTUBHBIM YPOBHEM OOILIEHUS;
— TBOPYECKM TMPUMEHATh B PEIICHUM MPAKTHUYECKUX 337ad HMHCTPYMEHTHI
TEXHOJIOTUI OpPraHu3alluy BPEMEHHU U NOBBIIICHUS 3 PEKTUBHOCTHU €0 UCIOJIb30BAHHUS.
Braoemy:
— COLMAIbHBIMU M IICUXOJIOTMYECKUMHU TEXHOJIOTUSAMM CaMOOpPraHW3alud U Pa3BUTHUS
JIMYHOCTH, BBICTPaUBAaHMSI U pealln3allii TPAEKTOPHH CaMOPA3BUTHS;
— MHCTPYMEHTaMH ONTHUMH3ALMU HCIIOJIb30BaHMUsS BPEMEHHU, HAaBbIKAMU IJIAHUPOBAHUS
JIMYHOTO U y4eOHOT0 BPEMEHH, HaBBIKAMHU CaM000Opa30BaHMUs;

— TEOPETUYECKMMHM M NPAKTUYECKHMMM HaBBIKAMHU MPEAYNPEKICHUS U Pa3pelIeHUs
BHYTPMWJIMYHOCTHBIX U IPYNIIOBBIX KOH(DIUKTOB;

— crnoco0aMy MOTHBALlMU YJIE€HOB KOJUIEKTHBA K JIMYHOCTHOMY M NMPO(ECCHOHATBHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMHM K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaHJe, pe(IeKCMU CBOEro
MOBEACHUA U JINJACPCKUMHA Ka4YC€CTBAMMU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Obwecmeso. nHosvie ycious u haxmopuvl pazeumus IUYHOCMU

1.3 CoBpemeHHOE O0OIECTBO B yCIOBUSX IJio0ain3aluy U HHGOpMaTU3aluu.

1.4 CoumanbHbIE TTPOIIECCHI

1.5 MHcTUTyTHI CONMaNM3alyy JMIYHOCTH

1.6 Uucturyr obpazoBanus

1.7 CoumanbpHas 3Ha4UMOCTh IIpodeccuu.

1.8 «Most npodeccusi B COBpEMEHHOM POCCUIICKOM OOILIECTBEN

Paszoen 2. Jluunocms. Coyuanvhvie u ncuxono2udeckue mexHoi02uu Camoopeanu3ayuu u
camopazéumus

2.7 IlcuxoJiorus JMYHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHUS TUIHOCTH

2.9 CamoopraHuzanus U caMopeanu3alus JHIYHOCTH

2.10JInyHOCTH B CUCTEME HETIPEPHIBHOTO 00pa30BaHus

2.111lenenosaranue B JMYHOCTHOM M IpodeccuoHanbHOM pa3BUTUU. [IpakTukym
«ITocTpoenue Kapbepb».

Pasoen 3. I'pynna. Coyuanvuvie u ncuxonocuyeckue mexHoi02uu cpynnosoco no8eoeHus.
u 1udepcmaa

13



3.6. Komextus u ero popmupoBanue. [Ipaktukym «llcuxomorus oOmieHus»

3.7.Ctunim  pykoBoactBa u juuepctBa. [lpaxtukym  «KomanmooOpa3zoBaHue.
JlunepctBo»

3.8. IIpakTukym «YmpaBieHue KOHPIUKTHBIMH CUTYAIlUSIMH B KOJUICKTHBEY

3.9. Ilpaktukym «MOTHUBBI IUYHOCTHOI'O POCTa»

3.10. CounanbHO-IICUXOJOTMYECKOE  O0O€CleYeHHEe  YINpaBICHHUS  KOJJICKTUBOM.
[IpaxTukym «/MckyccTBO yrnpaBisiTe co00i»

OO61ee KOJIMUECTBO Pa3eiioB 3.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpakTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi pabora 1,11 40 30
KoHTakTHas camocrosiTesnibHas paboTa 0,2 0,15

1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 398 | 29,85
Bua konTpoJs: 3aver

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIIIMHBI
«O01mas 1 HeopraHu4vecKkass XMuMHUsD)

1 Hear aucHUmIMHBbI — TpUHOOpPETEHHWE 3HAHUW W KOMIIETEHIUH, (OPMHUpPOBAHUE
COBPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUIECKUX OCHOB XUMHH M XUMUH JIECMEHTOB.

2 B pe3ysbrare H3y4eHHs] AMCHUILIMHBI 00YYAIOIMIACS JOJIKEH::

Obaaoams crneayoluMy KOMIETEHIMSAMHE U UHAUKaTopamu ux noctikenus: OIIK-1.1;
OIIK-1.5; OIIK-1.9.

3nams:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUU XUMHYECKOW CBS3U B COCIMHEHUSAX Pa3HBIX TUIIOB, CTPOCHUE BEILIECTBA
B KOHJICHCHPOBAHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX IMPOLIECCOB M XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAaHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJAMHAIMOHHBIX COEIUHEHUI;

— MOJyYECHHE, XHMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKHUX BEIIECTB.

Ymemo:

— BBINOJHITh OCHOBHBIE XUMHUYECKHE OIEpALMH, ONPEACTATh TEPMOIUHAMHYECKUE
XapaKTePUCTUKH XUMUYECKUX PEAKIIU U PAaBHOBECHBIE KOHILICHTPAIMU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XHMHUYECKHE 3aKOHbI, TEPMOJMHAMHYECKHUE CIPaBOYHBIE
TaHHBIC 7151 pEIICHUs PO ()eCcCHOHaTBHBIX 3a1a4;

— TPOTHO3UPOBATh BIMSHUE PaA3IWYHBIX (AKTOPOB HA PABHOBECHE B XHMHUYECKHX
peaKkuusx.

Braoemy:

— TEOPETHYECKUMHU METOJIaMH ONHUCAHMS CTPOEHUS M CBOWCTB MPOCTBIX M CIOKHBIX
BEIIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOCHHUS MX aTOMOB M TOJIOKEHHS B MEPUOJAMYECKOU
CHUCTEME XUMUYECKUX IJIEMEHTOB;

— OCHOBHBIMH HaBBIKAMHU PA00THI B XUMHYECKOU JIAOOpaTOPHH;
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— DKCHEPUMEHTAJbHBIMU METOJAMU OIPENENICHUs HEKOTOPbIX (PUIMKO-XMMHUECKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHHUI.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BonHoBBIE CBOICTBA MaTepHAIBHBIX OO0BEKTOB. YpaBHeHue nae bpoiurs. CooTHoiieHue
HeonpenenenHocrei ['eiizendepra. [lonsitue o kBaHTOBOM MexaHuke U ypaBHeHuH llpenunrepa.

1.2 Ilepuoanyeckuii 3aKOH ¥ IEPUOANYECKAS] CUCTEMA.

CoBpemenHast (opMyJIMpoBKa MepUoIMdeckoro 3akoHa. [lepuonnyeckas cucrema u ee CBA3b CO
CTPOEHHEM aTOMOB. 3aIlOJIHEHUE DJIEKTPOHHBIX CIOEB M 000J0YEK aTOMOB B IEPHOIUYECKOM
cucteme snemenToB .M. Menpaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu okwucieHus. BaxseWlnne OKHCIUTENM U BOCCTAHOBUTENU. BakHeline cxembl
MIPEBPALLEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

1.4. XuMuueckas CBS3b U CTPOCHUE MOJICKYJ.

KoBanenTHas cBs3b, OCHOBHBIE IOJIOKEHHMSI METOJA BAJICHTHBIX CBsA3ed. PaccmoTpeHme cxem
MEepPEeKpbIBaHUsl aTOMHBIX OpOuTasnel mpu 0o0Opa3oBaHUU CBsi3ed B MoJiekynax. ['mbpuauzanus
BOJIHOBBIX (DyHKIHMI. OCHOBHBIE TIOJIOKEHHUSI METOAa MOJIEKYIsipHBIX opoOutaneit (MO JIKAO).
Meton T'wmiecnu. OOmue cBeAeHHS O KOMIUIEKCHBIX COEIUHEHMSIX, WX CTPOCHHUE.
MexmonekyasipHas 1 BHyTPUMOJIEKYJIIpHasi BOJOPOIHAs CBsA3b. MIOHHAs CBA3b KakK MpeaebHbIi
ciydail KOBaJIEHTHOH cBsizu. OOIIMe MpeCTaBIEHUS O MEXMOJEKYISIPHOM B3aUMOJIEHCTBUU:
OPHEHTAIIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBHUS.

1.5. IlonsAiTHE O XUMHUYECKOU TEPMOAUHAMUKE.

Tepmonunamuueckue (YHKIMM COCTOSHUS (XapakTepuctuueckue (yHKuuu). BHyrpeHHss
SHEpPrusl U SHTANbMUS, UX (QU3NYECKUN CMBICI. TEepMOXUMHS U TEPMOXUMUYECKUE YPABHEHUS.
3akoH ['ecca u cnenctBus u3 Hero. [lonarue o0 3HTponuu, aOCOMIOTHASI SHTPOIUS U CTPOCHUE
BEIECTBA. VI3MeHeHNe SHTPOINHU B Pa3JIMYHBIX MIPOLIECCAX.

1.6. [ToHsiTHE O XUMUUYECKOU KUHETUKE. XHUMHUECKOE PAaBHOBECHE.

OpnHocTamuifHBIE W CJIOXKHBIE PpEeaKIuu. 3aKOH JeHCTBYIOMUX Macc. KoHCTaHTa CKOpOCTH
peakuuu. MOJEKYyIIpHOCTh U MOPSIOK peakuuu. 3aBUCUMOCTb CKOPOCTH pEakUuu OT
TeMIIEpaTypbl; SHTAIbIIUSA AKTUBALUH. [ OMOTE€HHBIN U T€TEPOTCHHBIN KaTaJIn3.

HctunHoe u kaxyieecs: paBHoBecus. KoncranTta xumuueckoro paBHoBecusi. CMerieHue
XMMHUYECKOTO paBHOBecusl, npuHuui Jle-IlaTense — bpayHna.

Ouneprus ['u06ca, ee cBA3b ¢ sHTponueil U sHTaIbNUeld. OuU3nuecKkuil CMBICI YHEPIUU
['uO6ca. DHTpOnMMHBIA M SHTANBNUUHBIA (akTopbl npouecca. CBs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopel. PaBHOBECHS B pacTBOpaXx.

[Ipomeccer, compoBoXxparonue  oOpa3oBaHME  KUIKAX  HCTUHHBIX  PACTBOPOB
HEIJIEKTPOJIUTOB M JJIEKTPOJIMTOB. ACCOUMHPOBAHHBIE M HEACCOLMUPOBAHHBIE JJIEKTPOJIUTHI.
Crenenp auccounmanuy. KoHcTaHTa auccoudanuy. PaBHOBecHMe B CHCTEME, COCTOSIIEH U3
HACBIIIIEHHOTO0 pacTBOpa MaJIOPaCTBOPHMOIO 3JIEKTPOJIUTA M €ro KpucrauioB. PaBHOBecue B
pacTBOpax KOMILIEKCHBIX COeAMHEHUN. PaBHOBECHE UCCONMAUU BOJIbI, HOHHOE IIPOU3BEICHUE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [llkana pH. ['mapomaus coieil.

Pazoen 2. Heopranmieckas Xumust

2.1. XuMus s-371eMEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Bonmopon-nepBelii 37€MEHT NMEPUOAUYECKON CUCTEMBI, €r0 JABOMCTBEHHOE I0JIOKECHHE.
Onementsl 1-2 u 13-18 rpynn nepuoauveckoil cUCTeMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH pAJAUYCOB, DSJIEKTPOOTPULATEIHLHOCTH U JHEPruu
MOHM3alUU aTOMOB. TUIIMYHBIE CTEIIEHU OKUCIEHHS. XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB.
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3aKOHOMEPHOCTH B CTPOCHHWHM M CBOWCTBAX OCHOBHBIX THIIOB COCIMHEHUN, WX TOJydeHUE.
[Ipuponnbie coennHenHusl, MOTyIeHUE U TPUMEHEHHE.

2.3. Xumus d-anemenTosB. 2.4. Xumus f- 21eMeHTOB.

OnemeHTsl 3—12 Tpymnm NEepUOIUYECKOM CHCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHHH
ANIEKTPOHHBIX KOH(PHUTypalnii, BETUYHH PAINyCOB, JHEPTrUU HOHU3AINH, XapaKTEPHBIX CTECTICHEH
OKHCIICHUS, KOOPAMHAIIMOHHBIX YHCENT aToMoB. [lpupoaHple coeAWHEHUs, TMOIYYCHHE U
COTIOCTaBJICHHE (PU3MUECKUX W XMMHUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHHE U CBOMCTBA
OCHOBHBIX TUTIOB coeuHEeHU. OCOOEHHOCTH f- JIeMEHTOB.

4 O0bemM yueOHOM TMCHUTIHHBI

Beero CemecTtp
Bua yueOHo# padoThl 1 2
3E Axkamn. 4. | 3E | Axkan. 4. | 3E | Axan. 4.
O011ast TPYI0EMKOCTS AUCIUILIHHBL 12 432 7 252 5 180
Konraxruas padora - 6,23 24 |356| 128 |267| 9
ay/INTOPHbIE 3aHATHSA:
Jlexnun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTeJibHAs padoTa 3,77 136 2,44 88 1,33 48
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pabora 3,77 2,44 1,33
CamocTosATeNnbHOE N3YUYCHHE 136 38 48
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — 0.8 0.4 0.4
POMEKYTOUHASL ATTECTAIIUS 2 ’ 1 ’ 1 ’
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua nToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
O011ast TPYI0EMKOCTD AUCIUILIHHBL 12 324 7 189 5 135
Konraxruas padora- 6,23 168 | 3,56 96 2,67 72
ay/INTOPHbIE 3aHATHS: ’ ’ ’
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (I113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMmocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
KoHTakTHas caMOCTOsITeIIbHAS ) ) )
pabora 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 102 66 36
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakThas paborta — ) 0.6 1 03 1 0.3
IPOMEXKYTOYHAS ATTECTAIIUS ’ ’ ’
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[ToaroroBka K sK3amMeHy 53,4 26,7 26,7

BI/I)I HTOr0OBOIro KOHTpPOJIsA: IK3aMEH IK3aM€EH

AHHOTANUA padoyeil NPOrpaMmMbl AHCUUIIIIMHBI
«Opranuyeckast XuMHs»

1 ey AMCHUMIVIMHBI — IPUOOPETEHUE CTYACHTAMU 3HAHUNA O CTPOCHUH OPraHUYEeCKUX
COCIMHEHUH, OCHOBHBIX XUMHUYECKMX CBOWCTBAaX pa3IMYHBIX KJIACCOB OPraHMYECKHX
COEJIMHEHUH 1 METO0/IaX UX MOJyYEHHs, KaK IPOMBIIIJICHHBIX, TaK U J1a00paTOPHBIX.

2 B pe3yabTraTe H3yYeHHUs] JUCHUIIIUHBI 00YYAIOLIUIICA 0JI/KEeH:

Obaaoams crneayoluMi KOMIETEHIMSIMHE U UHAUKaTopamu ux poctikenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

3nams:

— TEOPETHUYECKUE OCHOBBI CTPOEHHMS M CBOMCTB Ppa3IWYHBIX KJIAcCOB OPraHUYECKHX
COCIIMHCHUIA;

— CHocoObl MOJy4eHUS W XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCITMHCHUIA;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPraHUYECKUX PeaKLIuii;

Ymemns:

— MPUMEHSTh TEOPETUYECKUE 3HAHUS Ul CHHTE3a OPraHMYECKUX COEIMHEHUN PaziIMyHbIX
KJIaCCOB;

— aHAJTM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHMUIA;

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYECKUX COSTMHEHHI, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKAIIY OPraHUYECKUX COSIMHEHUIA;

— OCHOBHBIMU TEOPETUUECKUMHU IIPEJICTABICHUSAMH B OPraHUYECKON XUMUH;

— HaBbIKaMH 000CHOBAHHS pallMOHAJIBHBIX CIIOCOOOB MOTYYEHUS! OPraHUYECKHUX BEIIECTB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoenus u Hacvlujernvie y2neeo0opoovl (VB).

I.1. [Ipuposa XuMHUUECKOH CBSI3U

[Ipupoma xoBaneHTHOM cBsi3u.  Dopmynsl Jlsronca. PopmanbHbil 3apsan. Teopus
rudpuanszanuu AO. Teopus oTTaaKMBaHUS IEKTPOHHBIX Map BajgeHTHOH o0osiouku (O3I1BO) u
dhopma MosieKya. ATOMHO-OpOUTaIBHBIE MOJIenH. DG (dEKTh B oprannueckoin xumud. [loHsaTue o
MEXaHHU3Me XuMHudeckoil peakuuu. [IpomexyTodyHble COETUHEHHS M YacCTHIbl OPraHUYECKUX
peaKuui.

1.2 AnkaHnbl

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CnocobObl  MoOy4eHHUs.
[IpocTpancTBeHHOE U ANIEKTpPOHHOE cTpoeHue. Puzndeckue cBoricTBa. OOIIass XapaKTepucTUKa
peakrorHou criocobnoctu. [loctymar Xommonaa..

1.3 Crepeousomepust

Tunel crepeon3oMepoB: KOHPOPMEpHI, TE€OMETPUUYECKHE H30MEphL, SHAHTHUOMEPHI.
OnTuueckass wu3oMepusi. XUPaJbHOCTb. OHaHTHOMEphl. Panemuueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOTO HM300pa)K€HUs ONTHUYECKUX H30MepoB. OTHocHUTeNnbHas U aOCOIIOTHAs
koHpurypauuu. Ilpoexkunn ®umepa. D,L-Homenknarypa. R,S-Homenkiartypa. [lonstue o0
ONTUYECKOIN aKTUBHOCTU COETUHEHUH C IBYMS aCUMMETPHUUYECKUMHU LIEHTPAMH.

1.4 IukiroamkaHbl

I'omonoruueckuit psa. M3omepus. Homenknarypa. CniocoObl nosnyuenus. Kondopmanun.
Tuns! HanpspkeHU B ukiax. Gusndeckue cBoKcTBA. Peaknuy NMKII0aIKaHoB.

Pazoen 2. Henacviuennvie yeneso0opooul.

2.1. AnkeHnsl
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l'omonornueckuit  psin.  M3omepus.  Homenknarypa.  CrocoObl  MOJIydyeHUS.
[IpoctpancTBeHHOE cTpoeHne. uznueckre cBOMCTBA. Peakium ankeHoB.

2.2 AnkuHbI

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CrocoObl  MOJTy4EHHUS.
[IpocTpaHCcTBEHHOE U 3IEKTPOHHOE CTpoeHuEe. Pu3nueckue cBoiicTBa. Peakiimy ankuHOB.

2.3. AnKagueHsl ¥ TIOJIMEHBI

[lonsiTe o mnepuuMKiIndYeckuX peakuusx. [‘omonoruueckuit psan. Knaccudukanus.
N3omepus. Homenkmarypa. CrocoOsl monyudenus. Peakmum 1,3-ankamuenoB. Ilonstue o
nepuIuKInIecknx peakiusx. [{ukmonpucoenunenne.. OcobeHHoCTH peakiuii Junbca- Anbaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpemMeHHbIE NPEJICTaBICHHS O CTPOCHUH OeH30s1a. ApoMaTHYeCKUil XapakTep OeH3ou1a.
OHeprus conpspkeHus. OOLMe KpUTEPUH apOMATUIHOCTH.

3.2 Coenunenust 0€H30JILHOTO psifa

N3omepus. Homenknarypa. CriocoOsl mosrydeHusi. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE
ctpoenne. Puzndeckue cBoiicTBa. OO0mas XapakKTepPUCTUKA PEAKITMOHHOM CTIOCOOHOCTH.

Pa3zoen 4. I'anocenonpoussoonvie. Cnupmol, penonvt, npocmuole 3Qupol.

4.1 'anoreHONpou3BOIHbIE

Knaccudukanus. Homenknarypa.

Ankun- w  ammwiraigoreHuasl.  Mzomepus. Homenkmarypa. CnocoObl  moJTydeHUS.
[IpocTpaHcTBEHHOE U 3IEKTPOHHOE cTpoeHue. DHu3ndeckue CBONCTBA.

Peakuuu HyKI€OQWIBHOTO 3aMEIIeHHUs M OTUICIUICHUS. BUMOJEKyIspHBI MeXaHHU3M
HYKJI€O(UIBHOTO 3aMeleHus (Sn2).

MOHOMOJEKYISIPHBIN MEeXaHU3M HYKJIeO(UIbHOrO 3aMeleHus. Peakiuu otmenneHus. -
OmumunupoBanue. Mexanusmbol E1 u E2. Apomarnueckue rajaoreHOnpou3BoiHble. MexaHu3Mm
3aMeIleHusl TajJoreHa B aKTUBUPOBAaHHBIX TrajoreHapeHax (Sn2 apom). HeaxktuBupoBaHHBIE
raJIOr€HONPOU3BOIHBIE APOMATUYECKUX YTJIEBOJAOPOJIOB; APUHOBBI MEXaHU3M 3aMELICHUS
raJioreHa.

4.2 DneMeHTOpraHu4eCKrue COCTMHCHHUSL.

XapakTepucTuKa CBA3EH yriaepoA-3IeMEHT B 3aBHUCHUMOCTH OT IOJIOKEHHS 3J€MEHTa B
[Tepuonnueckoit cucreme >JaeMeHTOB. Meramopranuueckue coeauHeHus. Homenkiarypa.
CriocoObl MOJIy4eHHUsS] JUTHI- M MarHuilopraHudeckux coefauHeHuil. Peakuus ['punbspa,
MexaHu3M. CrpoeHue peakTtuBoB ['punbsipa. VX peakuuu ¢ COEIUHEHHUSIMH, COJCPKAIIUMHU
aKTUBHBIN aTOM BOJIOPO/a: KHUCIOTaMH, CIUPTaMU, aMUHAMH.

4.3 CnupTsl.

Opnoatomuble cnupThl. Kiaccupukamuss u  HomeHknarypa. CrnocoObl MOTydeHUS.
[IpocTpaHCTBEHHOE M JJIEKTPOHHOE CTPOEHUE. XHUMHUYECKHE CBOWCTBA. MHOroaroMHbIE
cnupthl, [nukonu. ['muuepun. CnocoObl nmosnydenus. Pusznueckue U XMMHUYECKHUE CBOMCTBA.
[IpakTHueckoe NpUMEHEHHE.

4.4 ®enonbl

Knaccupukauus um HoMmenkinatypa. CnocoObsl monydeHus. Dusnueckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA

4.5 IpocTsie a3pupbl

Knaccudukanus u Homenkinatypa. CrnocoObl mnosnydeHus. Du3nyeckue CBOMCTBA.
[IpocTpaHcTBEeHHOE U ANIEKTPOHHOE CTpoeHue. Xumudeckue cBoiictBa. Lluknuueckue >@upsbl.
Kpayn-a¢upr1. KommekcoobpaszoBanue ¢ moHamu MeTaiioB. [Ipumenenue.

4.6 DniokcucoeIMHeHus

W3omepuss.  Homenknatypa.  CnocoObl  mosydeHus. — dusmyeckue  CBOWCTBA.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE CTPOCHHME OSTUJICHOKCHJA. XHUMHYECKHE CBOMCTBA.

18



MexaHu3Mbl peakIMil W HaIpaBJICHWE PACKPBITHSA KoJibla. lIpuMeHeHHe B IPOMBIIIEHHOM
OPraHUYECKOM CHUHTE3E.

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

5.1. Anprierusibl 1 KETOHBI

Knaccudukanms wu wHomenknarypa. CrocoObl momydeHus. dusnmyeckue CBOMCTBA.
[IpocTpanCTBEHHOE U 2JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKCTBA.

5.2 o, B-HenacelieHHbIe abACTHIBI U KETOHBI.

Homenknarypa. Cnoco6bl nosydenus. IIpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHHUE.
Peakuuu npucoenuHeHus 31eKTpoPUIbHBIX (OpoMa U rajlor€HOBOJIOPOAOB) U HYKJIEO(PHUIbHBIX
peareHToB (CMHWJIBHOM KHCIOTHI M aszoTcoAepkamiux Hykieopunos). 1,2- u 14-
[Ipucoenunenune. Mexanusm peakumii 1,2- u 1,4-npucoenvHeHus  METATIOOPraHUYECKUX
COCIMHEHU M.

5.3 OnHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Knaccudukanus wu HomeHkiarypa. CnocoObl mnomyudenus. [IpoctpaHcTBeHHOE U
3NEKTPOHHOE cTpoeHue. dusznueckue cBocTBa. XMMHUUYECKUE CBOMCTBA.

5.4 OyHKUMOHANBHBIE IPOU3BOJHBIE KAPOOHOBBIX  KHUCJIOT: TraJOre€HaHTHAPUIbI
(auuranoreHu 1bl), aHTUAPUAbI, CIOKHBIE FIPUPBL, AMUbI, HUTPUJIBL.

Croco6p1 momyderusi. OCoOOCHHOCTH TPOCTPAHCTBEHHOTO M AJICKTPOHHOTO CTPOCHHSL.
Baxueiimue cpoiictBa. Peakuuu N- u O-amunupoBaHus. uX MexaHu3Mbl. KeTeHbl u
JTUKETEHBI.

5.5 MHOroocHOBHbIE€ KapOOHOBBIE KUCIIOTHI.

JlkapOOHOBBIE KHCIIOTHI KMPHOTO U apoMaruyeckoro psna. Homenknarypa. CrnocoOsl
nonyuenus. uzndeckne U XuMuueckue cBoicTBa. ManoHoBbii 3¢up. [lomyuenue. Ctpoenue,
CH-Kucnotnocts. Peakmum KOHJEHCAlMd MaJOHOBOTO 3Gupa W MAJOHOBOW KHCIOTHI C
aJbJIeTUIaMHU.

5.6 o,3- HenaceieHHble KapOOHOBBIE KMCIOTHI U UX (PYHKIIMOHATIbHBIE TPOU3BOIHBIE.

[IpocTtpanctBennas nzomepus. CriocoObl MOMy4eHUsI. XUMHUECKHE CBOMCTBRA.

5.7 Anpaernsio- 1 KETOKUCIOTHI.

Knaccudukanus m HomeHknarypa. o, 3, y-AJIbAETUIO- U KETOKUCIOTHL. AIETOYKCYCHBIN
a¢up. Cioco6s! mosryuenus, crpoenue. Konnencanuu Kisitzena n Jlukmana. MexaHU3MBL..

5.8 3ameniénHble KapOOHOBBIX KHCIIOT.

INanoreno3ameniennusie kucnothl. Knaccugukanus u HomeHkiiatypa. CrnocoObl 1moJiydyeHus
O- © [-TaJOTeHO3aMEIICHHBIX KHUCJIOT. XHMHYECKHE CBOMCTBA. [ MAPOKCUKUCIOTHI:
Kjaccupukanuss U HoMeHkiatypa. CnocoObl mnoiydeHus. OcoOEHHOCTH CBOWCTB o-, f-, v-
TUAPOKCUKUCTOT. JIakTOHBI. AMUHOKHCIOTHL. CriocoOsl mosmydeHus. Ctpoenue. Baxueimme
¢buznyeckrue u XMUMHUYECKUE CBOMCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxnuieckue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccupukanus u Homenknarypa. CrnocoObl mnonydenusa. IIpocTpaHcTBeHHOE U
3JIEKTPOHHOE CTpoeHue. XUMHUUYECKHE CBOMCTBAa. TayToMepus MEPBUYHBIX M BTOPUUYHBIX
anupaTuiecKux HUTpocoeanHeHui. Peakuun.

6.2. AMUHBI

Knaccudukanms u Homenknatypa. CmocoObl monydeHus. Duznueckue CBOWCTBA.
XHAMHUYECKNE CBOKCTBA.

6.3 A3a- 1 1Ma30COEeTMHEHUS

[lonmyuenue JMa30COEIMHEHUN peakluel AWa30TUPOBAHUA: YCIOBUS IPOBEACHUS
peakuMu MW MEXaHHU3M; pa3JIuuusg B YCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nuasocoeuHeHnd. ®dusnyeckre cBoWcTBa. [IpoCTpaHCTBEHHOE UM 3JIEKTPOHHOE CTPOCHHE
apoOMaTUYEeCKUX JIMa30COEAUHEHUN B 3aBUCUMOCTH OT pH cpenbl, TayToMepHbIe MpeBpalieHHUS.
Xumuueckue cpoiictBa. Azocoueranue. [lonyuenue u npumenenue azacoequneHuid. CUHTE3.

6.4 I'eTeponMKINUECKHE COCTUHEHUS
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Knaccudukanus. Terepormknmdeckue apoMarnydeckue coenuHeHus. OcoOeHHOCTH
MOJIEKYJISIPHOM CTPYKTYyphl. IITHUNIEHHBIE IeTepOLMKINYECKUE COEAUHEHUs: (QypaH, MUPpPOJ,
tnoer. Homenknarypa. Crioco6sl nosydenusi. [IpocTpaHCTBEHHOE M AJNIEKTPOHHOE CTPOCHHE.
ApomarngHocTs. OCOOEHHOCTH peakmuii 3IeKTpoduiIbHOrO 3amemneHus. lllectuuneHHble H
MOJMAACPHBIC TETCPOLUKINYCCKUC COCAUHCHUA: NHUPUIWH, XWHOJHWH, aKpUAWH. HI/IpI/II[I/IH
DONEeKTPOHHOE CTPOCHHE H apoOMaTUYHOCTh. OCHOBHOCTHP W HYKJICOPWIHHOCTh. Peakmuu
AEKTPOPUIBHOTO M HYKICO(PHIBHOTO 3aMEIICHUS: PEaKIMOHHAS CIIOCOOHOCTh U OPHUCHTAITHS.
Tayromepust 2- u 4-rugpokcu U amMuHONUpuAWHOB. CoeluHEHUsT C  HECKOJbKUMHU
rerepoaToMaMu B IMKJIC: JUA30JIbl, OKCA30JIbl, AUa3WHBlI U TpUa3uHbL. OOIIas XapakTepHUCTHKA
XUMHYECKHUX CBOMCTB.

4 O0beM yueOHOI M CUUITHHBI.

Cemectp
Bcero
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan.
q. . 4. q.
OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 9 324 3 108 6 216
KonrakTHas padoTa — ayIuTOpPHBIE 3,55 128 1,33 48 2,22 30
3aHSATHS:
Jlexuu 1,77 64 0,44 16 1,33 48
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHAas paboTa 4,45 160 1,67 60 2,78 100
KonrakTHas camocrositenbHas paboTa 0,4 0,4 -
CamMocTosATenpHOE N3yUeHUE Pa3IeiIoB 4,45 159.6 1,67 59.6 2,78 100
JVCIUTUTAHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 - - 1 36
KonTtakTHas pabota — mpoMEXyTOYHas
0,4 - 0,4
arTecTanus 1 - 1
IToaroToBka K SK3aMeHY. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoOJIs: 9 JK3aMeH
OlIeHKOM
Beero CemecTtp
B yue6HOi paGoTI 2 cemMecTp \ 3 cemecTp
3E Actp. 3E Actp. 3E Act
9. q. p. 4.
OO61ast TpyA0€MKOCTh JUCIIUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,55 96 133 36 222 60
3aHSATHS:
Jlexuu 1,77 48 0,44 12 1,33 36
[TpakTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTejibHAs padoTa 4,45 120 1,67 45 2,78 | 75
KonrtakTHas camocrositenbHas paboTa 0,3 0,3 -
CamMocTosTeTpHOE U3YUEHUE Pa3IeIOB 4,45 119.7 1,67 447 2,78 75
JVCIUTUTAHBI
Buabl KOHTpOJIA:
JK3aMeH 1 \ 27 \ - \ - \ 1 \ 27
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KonTtakTHas paboTa — HpoMeEXyTouyHas 0.3 0.3

aTTecTanus 1 ’ - 1 ’

[ToaroToBka K 3K3aMeHY. 26,7 - 26,7
3auéT ¢

Bua uToroBoro KOHTpoOJIs: . IK3aMeH
OLIEHKOM

AHHOTaHUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
CAHAIUTHYECKAS XUMMU»

1 Heap AucHUNIMHBI — TMpHOOpeTEeHHE OOYJAIOIMMHCS 3HAHUH W KOMIICTCHIIHH,
HEOOXOUMBIX ISl PeIICHUSI KOHKPETHBIX 33/1a4 XUMHUECKOTO aHaIh3a.

2 B pe3yabTaTe H3y4eHUs] TUCHUTIIAHBI 00YYAIOLIUICA TOIKEH:
Obnadams CleyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6

3nams:

—  OCHOBHBIE TOHSTHSI, TEPMUHBI, METOAbl M MPUEMbl KaYECTBEHHOTO M KOJMYECTBEHHOTO
XUMHUYECKOTO aHAJIN3a;

—  TEOpEeTHUYECKHE OCHOBHI (PM3UKO-XUMUYECKUX METO/I0B aHAJIN3a;

— OpPUHLMIBI  pabOThl  OCHOBHBIX MPUOOPOB, HCHOJB3YEMBIX JJIsi  I[POBEICHUS
Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN3a;
Ymems:

— IMPUMEHATH NPHUOOPETEHHbIE MPAKTUYECKUE HABBIKU B MPOGECCHOHATBHON 1€ TEIbHOCTH
JUISl peLIEHNs] KOHKPETHBIX AaHAIMTHYECKUX 3a/1a4;

— TIPOBOJUTH OOOCHOBAHHBIN BHIOOP METOAA aHANU3a C Y4YETOM LieJell U ocoOeHHocTel
JAHHOW MPAKTUYECKOM 3a/1auu;

— TNPOBOJUTH PacUeThl HA OCHOBE IPOBEACHHBIX UCCIIETOBAHUM;

— IPOBOJMUTH METPOJIOTMYECKYIO OILIEHKY pPE3YJbTaTOB KOJUYECTBEHHOTO XUMHUYECKOIO
aHanu3a
Braoemy:

— OCHOBaMH METPOJIOTUYECKON OLIEHKH pe3ylbTaTOB KOJMYECTBEHHOIO XHMHYECKOTO
aHanu3a;

— IIpUEMaMHM MHTEPIIPETALUU PE3YJIbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLIEHOK;

— METOJIOJIOTUEH XUMHYECKMX U (U3UKO-XMUMHUYECKHMX METOJ0B aHaiu3a, IIHPOKO
KCIOJIb3YEMBIX B COBPEMEHHON aHAIUTUYECKON MIPAKTUKE

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Paszoen 1. Unentudukanusi HOHOB 3JIEMEHTOB B pPacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.
AnanuTryeckass XMMHUS KaK OCHOBA METOJOB M3Yy4YEHHS] UM KOHTPOJS XUMHMUYECKOTO COCTaBa
BEILIECTB B MaTepUAJIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEJOBAHUSIX, B KOHTpPOJIE OOBEKTOB
OKpy:xaromiei cpenbl. Buapl aHanuza. DIeMEHTHBIN, MOJEKYISIPHbIN, (a30BbIil U M30TOIMHBIN
aHayin3. KonnuecTBEeHHBIN U KaUECTBEHHBIN aHAIM3 OPraHMYeCKUX U HEOPTaHUYECKUX BEILECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHallh3a, UX B3aUMOCBS3b, COOTHOLIEHHE H
NPUMEHEHHE. AHAIUTHUYECKU CUTHAJl KakK HOCHUTEIb KAa4eCTBEHHOM M KOJIWYECTBEHHOM
nHpopmanuu 06 oOobekTe aHanu3a. [locTaHOBKa aHATUTUYECKON 3a1aud. AJITOPUTM TTPOBEACHUS
aHanu3a: oTOOp cpemHei MpoObl, MOATOTOBKA MPOOBI K aHAIN3Y, U3MEPEHUE AHAIMTUYECKOTO
CUTHAJIa U €ro METPOJIOTMYecKasl OIIeHKa, pacueT pe3yJbTaTOB aHalM3a U UX MHTEpIpeTalus.
[Ipumeps! perieHus 3a1a4 aHATUTUUYECKOTO KOHTPOJS B XMMUYECKOW TEXHOJIOTMH, B aHAJIM3€
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00BEKTOB OKpYXKarolien cpebl U Ap. [IoHATHS 0 COBpeMEHHBIX METOJIaX 3JIEMEHTHOI'O aHaJIU3a:
aTOMHO-3MHCCHOHHBIN aHallu3, aTOMHO-a0COpPOLIMOHHBIN aHajau3, PEHTI€HO(IYOpPECICHTHBIN
aHaJu3.

1.2 Cnenuduka 3aay aHATUTUUECKON XUMUHU.

OcHOBHBIE TE€PMHUHBI aHATUTHYECKOW xumuu. OOHapyxkeHue. OmnpeserneHune. AHaIH3.
AHanuTHYECKUE XUMHUYECKHE PEaKIMU KaK OCHOBAa XMMHMUYECKOro aHaiu3a. KadecTBeHHbIE U
KOJIMYECTBEHHbIE aHAJIMTUYECKHE XUMHMUYECKUE peakiuu. TpeGoBaHUs, NpeabsBIsieMble K HUM.
Creuun¢urka aHaTUTHYECKUX PEaKLMH, HCHOJb3yeMbIX B aHanu3e. AHainuThueckas (opma u
QHAINTUYECKUE NPU3HAKUA. AHAIUTUYECKHE PEAKIUHM UM  aHAIMTHYECKHE  S(PPEKTHI.
XapakTepUCTUKA  AQHAJIUTUYECKUX  PEaKIIMA: YyBCTBUTEIBHOCTb,  HU30UPATEIILHOCTD
(cenextuBHOCTH). ['pymmoBble, 00mIMe, YacTHBIE, XapaKTepHble U cleUU(UUECKUe pPEaKIUHU.
[1yTu noBbIIeHUs: N30MPATEIBHOCTU U UyBCTBUTEILHOCTH AHATUTHUECKUX PEaKLUH.

1.3 Xumunueckue paBHOBECHS B TOMOT'€HHBIX U F€TEPOTE€HHBIX CUCTEMAX, IPUMEHSIEMBIX
B aHAJIUTUYECKON XUMUMU.

OCHOBHbBIE THUIIBI PEAKLMH, MNPUMEHSEMBIX B AHATUTHYECKOW XUMHUHU (OCaXKICHMUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHUsI-BOccTaHOBIIeH!US ). COCTOsSIHME HOHOB
2JIEMEHTOB B pacTBopax.  KoHCTaHTbl ~ paBHOBeCUS ~ QHAIUTHYECKUX  peaKLUi:
TEPMOJIMHAMUYECKHE, KOHIIEHTPALMOHHbIE, YCIOBHbIE. DaKTOphI, BIMSIIONIME HAa XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHue, oOOpa3oBaHHE  MaJIOPaCTBOPUMBIX  COCIWHEHUH,
W3MEHEHHE CTENEeHM OKHCJIEHMSI OIpPENesieMOro HOHA, BIMSHUE MPHUPOABI PacTBOPUTENS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHAaNUTHYECKH BaXHBIX NPOTOJUTHUECKUX cHcTeMax. KoOHCTaHThbI
KHUCJIOTHOCTH U OCHOBHOCTH. YpaBHEHUsI MaTepuaibHoro Oananca. Beriuucnenue pH pactBopos
KHUCJIOT U OCHOBAHHMM pa3IMYHON CHIIBI, CMECEW KHCIOT M OcHoBaHMil. BydepHble pacTBOpHL,
WCIIOJIb3yeMbIe B XMMHYECKOM aHalIM3e: MX COCTaB, CBoicTBa (OydepHas eMKOCTh, 00JIaCTh
OydepupoBanus), pacuet pH, npumMeHeHre B aHATUTUYECKON XUMUH.

AHanuTUYECKUE  peakUUh  KOMIUIEKCOOOpa3OBaHUSA,  OCaXACHUS,  OKHCIICHUS-
BoccTaHoBJeHUs. OOIIMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOWYMBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnonp3oBaHue peakuuii KOMILIEKCOOOpa3oBaHMs B aHAJIMTUYECKON XUMUU
(oOHapy)keHHEe W KOJUYECTBEHHOE OIpejelieHne, MacKupoBaHue). Vcrmonap30BaHWe peakiuil
OCAKICHUS B aHaIUTUYeCKUX UeisiX. KoHCTaHTa paBHOBECHsI PpEaKLUH OCaXKICHMS-
pacTBopeHust; GakTOphl, BIUSIOIMINE HAa PACTBOPUMOCTh OCaKOB. Pacuer ycioBuii ocaxaeHus 1
pacTBopeHuss ocajakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHsd. CTaHIapTHBI U
peaJIbHbIN OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE TOTEHIIHAIIBI.

Xumudeckue u PU3NKO-XUMHUECKHe criocoObl onpeaenenus pH pactBopoB. PaBHoBecHs
AHAJIUTUYECKUX PEaKLIUi KOMIUIEKCO0Opa3oBaHus U ynpasiieHne UMHU. DakTopsl, BIUSIONINE HA
HaIpaBJICHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XMUMMKO-aHaJIUTHUECKOE 3HaueHue. Pacuer ko puiimeHToB MoOOYHbIX peaKuil.

1.4. KadecTBeHHbIE M KOJMYECTBEHHbIC AHAJTUTUYECKUE DPEAKIHH C OPraHuYeCKUMU
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Opranunyeckue ananutuyeckue pearentsl (OP). Knaccuduxauus OP no tuny peaxuuii ¢
Heoprannueckumu uoHamu. KomrmiekcooOpasytommue OP u  cTpoeHme HUX MOJEKYI:
(YyHKIMOHABHO-aHAIUTHYECKAsT W aHaJUTUKO-akTuBHas  rpynmnbel.  OcoOeHHOCTH U
npeumyiiecTBa ucnonab3oBanus OP, o6mactu npuMenenus. JlOMOTHUTENBHO: TEOPUS IEHCTBHS
komruiekcooOpazyromux OP, yuer monnoro cocrosiuus OP u metanna. ['mmoTtesa aHanoruii u
MpaKTUYECKHE BBIBOABI M3 Hee. llpupona xumudeckoil cBsizu B koMmiuiekcax OP ¢ monamm
METaJJIOB U €€ IMpOsBJIEHUE B LBETHOCTH KoMmIuiekcoB. Peaknuun OP ¢ xpomodopHbIMU
3JIeMEHTaMU. VIHTEeHCHBHOCTh OKpAacKu aHAJUTHYECKUX (POPM U MHTEHCHBHOCTbH IOTJIOIICHHUS.
Hcnonb3oBaHue peakuii OpraHn4eckiux peareHToB B (POTOMETPUUECKOM aHAIM3E.

Pa3zoen 2. KonnuecTBeHHBIM XUMUYECKUM aHAIINA3

2.1. IIpuHUMIIEI ¥ 334491 KOJIMYECTBEHHOIO aHAIN3A.
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Knaccugukanus MeTof0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHuUs, NMPEIbIBIsEMbIE K
XMUMHUYECKUM pEaKIUsM B KOJMYECTBEHHOM aHaju3e. JTalbl KOJIMYECTBEHHOI'O OIPEICIICHUS.
XapakTepucTuka pe3ylbTaTOB KOJMYECTBEHHOIO XUMHUYecKoro aHanuza. OnpeneneHue
COJIep’)KaHHs BeLIeCTBA B pacTBOpe, pacyeTHble ¢Gopmyabl. CrnocoObl MpeaCTaBICHUS
pe3ynbTaTOB aHalIM3a. TeCThl Ha BBISBICHHE CUCTEMAaTUYECKHX NOTPEHIHOCTEM B pe3yibTaTax
KOJIMYECTBEHHOTO XUMUYECKOTo ananu3a. [I[po6ooTdop u mpobomoaroToBka.

2.2. TutpumeTpu4ecKui aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, NpeabABIIEMbIE K HUM.

[Mpunnun turpumerpuu. TutpoBanue u ero Jtanbl. ['paduueckoe uz0OpaxeHue
npolecca TUTPOBAHUS — KPUBbIE TUTPOBaHUs, UX BUAbl. CKauOK Ha KPUBOW THUTPOBAHMSI, TOUKA
skBuBaJIeHTHOCTU (T.3.) u xoHeuHas touka TuTpoBaHus (K.T.T.). IlepBuunble U BTOpUUHBIE
cranzaptbl. IlpuemMbl TUTPUMETPUUECKOIO aHaiu3a: MpsIMOe U O00paTHOE TUTPOBAHUE,
KOCBEHHbIE MeTO/bl. THIBI peakiuii, HCIOJIB3YEMBIX B TUTPUMETPUUECKOM AaHAJIU3E;
TpeOOBaHUs, IPEIBSIBISEMbIE K HUM.

JIOTIOTHUTENBHO: HMHCTPYMEHTalbHble MeToabl uHAuKanuu T3. IloTeHunomerpuueckoe
tutpoBanue. Meroz I'pana. JIpyrue cnocoObl yCTaHOBIIEHUSI KOHEYHON TOUKH TUTPOBAHMUSL.

2.3. Peaknuy HEUTpaIM3aliy B KOJJMYECTBEHHOM XHMHYECKOM aHAIU3E.

MeToipl  KUCJIOTHO-OCHOBHOTO — TUTpoBaHHs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOoBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHHUA. Pacuer u mocTpoeHue TeopeTuyecKux
KPUBBIX TUTPOBAHUS CUJIbHBIX U CJIA0BIX OJHOOCHOBHBIX IPOTOJUTOB. DaKTOPHI, BIMAIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHUCIOTHO-OCHOBHOrO THUTpoBaHUS. CrocoObl YCTaHOBJIEHMUS
KOHEYHOU TOYKU TUTpoBaHUs. KHCIOTHO-OCHOBHBIE MHAMKATOPBI, UHTEPBAJ MEPEX01a OKPACKU
UMHJMKaTOpa, noka3arenb TurpoBaHus (pT). IlpaBuiio BbIOOpa MHAMKATOpA A KOHKPETHOTO
cinydas  TUTpoBaHMs.  [IpakTMdeckoe  NPUMEHEHHME  peaklMii  KUCJIOTHO-OCHOBHOTO
B3aUMOJECHCTBUs. [loTeHIMOMETpUYECKOE TUTPOBAHME HAa OCHOBE PEAKUUN KHUCJIOTHO-
OCHOBHOTO B3auMoiecTBUs. HIMKATOPHBIE NOTPEIIHOCTH U UX OLICHKA.

2.4. AHanUTUYECKUE PEaKLUU KOMIUIEKCOOOpa30BaHUs U OCaXACHUS B KOJUYECTBEHHOM
XUMHUYECKOM aHaJIu3e.

Hcnonb3oBaHue KOMIUIEKCOOOpa30BaHUSI B XUMHYECKOM aHaiuze. Heopranuueckue u
OpraHnyeckue aura”apl. KoOMIekcoHbsl M MX CBOMCTBA. Y CIIOBHBIE KOHCTaHThl YCTOWYMBOCTH
KOMILJIEKCOHATOB M MX IpPaKTUYECKOe Hcroiib3oBaHue. OOOCHOBaHME BHIOOpA ONTUMAJIbHBIX
YCIIOBUM  KOMIUIEKCOHOMETPUYECKOTO THUTPOBaHUA. KpuBbIE KOMIUIEKCOHOMETPUYECKOTO
tuTpoBaHus. DakToOphl, BIUSIONIME HA BEJIMYMHY CKauka Ha KpPUBBIX TUTpoBaHHs. CrocoOsbl
ycranoBnenuss T.0. u K.T.T. MeramioxpomMHble MHIUKATOPbI, IPUHLIMI UX AeWcTBUS. Bbioop
MHIMKATOpa JJs KOHKPETHOrO ciydass TUTPOBAaHMS. AHAJIUTUYECKHE BO3MOXKHOCTH METOJa
KOMILJIEKCOHOMETPUUYECKOTO TUTpOBaHUs. [IpuMeHeHre KOMIJIEKCOHOB B aHAJIUTUYECKON XUMUU

B Ka4deCTBE MaCKHUPYOIIUX arc¢HTOB. HpI/IMeHCHI/Ie XUMHUYCCKUX peaxunﬁ
KOMHJ'ICKCOO6pa3OBaHI/I5[ B (bOTOMCTpI/ILIGCKOM aHaIn3€, B MCTOAC KOHAYKTOMCTPHUYCCKOI'O
TUTPOBAHMUA. PeaKHI/II/I OCaAXICHHUA B KOJIMYCCTBCHHOM XUMHUYCCKOM aHaJIn3eC.

I'paBumerpudeckuii ananus. TeopeTrmdeckoe 000CHOBaHWE BBHIOOpPA ONTUMAIBHBIX YCIOBUM
OCXKJICHHUS KPUCTAUIMYECKUX U aMOP(PHBIX OcaakoB. [IpuMeHeHHME XUMHUUYECKHX PpEaKIui
OCXJCHHS B METOJIE TOTEHIMOMETPUYECKOTO THUTPOBAHUSA, B METOJAC TYpPOHIUMETPUH.
Oco0eHHOCTH peakiuidi KOMIUIEKCOOOpa3oBaHus (XeaaTooOpa3oBaHMs) HOHOB METAIJIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AHaJIUTUYECKHE pPEaKIMU OKHUCICHUS-BOCCTAHOBJIEHUS B  KOJUYECTBEHHOM
XUMHUYECKOM aHAIIHU3E.

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHASL PEAKIUS M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIIN
noteHiuan. KOHCTaHTBI paBHOBECHS] OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuid. Bribop
TUTPAHTa W ONTHUMAIBHBIX YCIOBHI TUTpOBaHMS. KprBBIE OKHUCIUTEIBHO-BOCCTAHOBUTEIHLHOTO
TuTpoBaHus. PaKTOPHI, BIUSIONIME HA BEIMYMHY CKayKa Ha KPUBOM TUTpoBaHusA. MHaukamms
KOHEYHOW TOYKM THUTPOBAHUS XHMHUYECKUMH M  (PU3UKO-XUMHUYECKUMH  METOJaMHU.
[TepmanranaromeTpusi. XapakTepucTuKa METOJA. YcnoBus MPOBEICHUSA
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IepMaHraHaTOMETPHUECKUX OTpeJIeNICHUH. Bemectna, onpenesieMble
IepMaHraHaTOMETpUYEeCKUM MeToj oM. JlocTromHcTBa M Henoctatku Metona. Monomerpus.
XapakTepucTuka METOJla, YCJIOBUS MPOBEICHHSI HOJOMETPUYECKOrO OIPEENICHUSI BEIIECTB.
JlocrouHcTBa M HeAocTaTKu Metofa. [IpumeHeHHe peakuuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHUYECKOM aHAJIN3E.

TpeOoBanus, mpenbsBIsieMble K peakuusM HOHHOro oOmeHa. M3oTepma HOHHOTrO
oOMeHa. Bp1Oop onTHUMalIbHBIX YCIOBUN MOHOOOMEHHOTO pasjerneHus BemiecTB. IIpuMenenue
MOHOOOMEHHOM XpomaTorpaduu B aHaJIUTHUUYECKOW XMMHUU OPraHMYECKUX U HEOPraHWYEeCKUX
COEJIMHEHU: pa3/ieJIeHne, OUMCTKA, KOHIICHTPUPOBAHUE U T.[.

Paszoen 3. Beenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/IbI aHATIN3A

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

Knaccudukanus GuU3nKo-XxMMUYECKUX METOJOB aHaIn3a. AHAIMTHYECKHUN CHTHAI Kak
uHpopmaTtuBHas (QYHKLHMS COCTaBa BEIIECTBA W €ro KojuuecTBa. lIpumepbl aHATUTHYECKHX
CUTHAJIOB U UX u3Mepenuii B DXMA.

3.2. MeTponornyeckue OCHOBBI aHAIUTUYECKUX METOIOB.

OCHOBHbBIE AHATTUTUKO-METPOJIOTUUYECKHE XapaKTEPUCTHUKU METOJ0B M PE3yJIbTaToOB
aHaJin3a, CrIocoObl MX OLIEHKH: Npenesl OOHapyxeHHUs, KOAIP(PUIUEHT UYyBCTBUTEIIBHOCTH,
HIDKHSIE M BEpXHSS TpaHUIA J[Wana3oHa OIpeleNsieMblX COAEpKaHUM, CEIeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIOBUSAX CXOJAUMOCTH (TIOBTOPSAEMOCTH) W  BOCHPOM3BOAUMOCTH,
MPaBUIIBHOCTB, 3KcnpeccHocTh. O600mennsle ceenenus o FOCT P UCO 5725 (2002).

3.3. Oobwas XapakTepucTKa CHEKTPAJIbHBIX, AIIEKTPOXUMUYECKUX u
xpomaTtorpauueckux  MeTonoB  aHanuza.  IIpencraBienne o0 (OTOMETPUYECKHX,
MOTEIIMOMETPUUECKUX METOAAX aHAJIM3a U HOHHOOOMEHHOM XpoMaTorpaduu.

4 O0beM yueOHOM TMCHUILTHHBI

O0bemM TUCUMIIIIMHBI
Bupa yyeOHo# padoThl Axax | Actp.
3E
q, 4.

O01mas TpyA10eMKOCTb JUCUMIIJIMHbI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlekuuun 0,45 16 12
[Tpaxtuueckue 3ansarus (113) - - -
Jlaboparopusie paboTs! (JIP) 1,34 48 36
CamocrosiTesibHasi paboTa 2,21 80 60
KonrakTHas camocrositenbHas paboTa 0.4 0,3

2,21
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHBI 79,6 59,7
Bua nToroBoro KOHTpOJisi: 3auer ¢ oneHKoii

AHHOTANUA padoyeil MPOrpaMMbl JUCHHUIIIMHBI
«Pusnyeckass XuMHUD»
1. eap AMCHUMIUVIMHBI — PACKpPbITh CMBICI OCHOBHBIX 3aKOHOB,

YHOPABIKOIIUX XOJO0OM XHMHUYCCKOIr'o IIponecca, IIOKa3aTb obiacTu IMPUITOKCHHA
9THUX 3aKOHOB W HAY4YUTb CTYACHTA I'PAMOTHO IIPUMCHATL HUX IIPU PCIICHUUN
KOHKPCTHBIX TCOPCTHUUCCKHUX U IMPAKTHYCCKHUX 3adad, IIOHATH OCHOBHBLIC
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KHHCTUYCCKHUC 3aKOHOMCPHOCTH IIPOTCKAHUA XHMHUUYCCKHUX TIIPOLHCCCOB U POJIb
KaTaJin3a AJid XUMHYECKOU TEXHOJIOTHM.

2. B pe3yJabTare u3y4eHHUs JUCUMILIIMHBI 00yYAIOIIUIICH T0JIKEH:

Obaaoams crneayoluMy KOMIIETEHIIUSIMU U UHIUKaTopamMu ux poctkenus: OIIK-1.3,

OIIK-1.7, OIIK-1.11.

3uamo:

— OCHOBHBIE€ 3aKOHbI (DU3MYECKOM XHMMHH, B3aUMOCBS3b (U3NYECKUX M XUMHUYECKUX
XapaKTEepPUCTUK MPOIIECcCa;

— IYTH OIpENeNeHMs] BAaXHEUIIUX XapaKTEPUCTHK XHMHUYECKOIO paBHOBECHS (KOHCTAHTHI
paBHOBECHS, pABHOBECHOTO BbIXOJa MPOJYKTa, CTENIEHH MPEBPAIICHUS UCXOJHBIX BEIIECTB)
Y BIUSHUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHHE XMMHUECKOTO PAaBHOBECHUS;

—  TEpMOJMHAMHUYECKOE OMHCAHUE CBOMCTB MJCAIbHBIX U HEUJCAIbHBIX PACTBOPOB, MOIXOIbI K
HAXO0XJACHUIO MapIUAIbHBIX MOJIAPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.

— TEOPUIO raJIbBAHUYECKUX SBJICHUN;

— TEOpUU KHUHETUKH, IMYTU TEOPETUYECKOTO pacyeTa CKOpPOCTEH XUMHYECKHX pPeakIuil u
OTpaHUYEHUs B IPUMEHUMOCTH PaCUETHBIX METOIOB;

— OCHOBHBIE YE€pThl TOMOT€HHOI'O U TEeTEpOT€HHOro KaTajlu3a, NPUYUHBl YCKOPEHHUS
XMMHMYECKOTO Ipolecca B IPUCYTCTBUU KaTaau3aTopa.

Ymemu:

— DOpPUMEHATb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nyecKoi XMMUHU IPU pPellieHnH NpodecCHOHATIBHBIX 3a/1a4;

— IpeJCKa3blBaTh M HAXOJUTh ONTHUMAJIbHBIE YCIIOBUS MPOBEIACHMSI XUMUYECKOTO Mpollecca C
LEbI0 TOJYyYEHHUS] MaKCUMaIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOILETO MPOIYKTa;

— IDOpPUMEHATh TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢u3nuecko XUMHUHU Ui PELIEHUs BOMIPOCOB, BO3HUKAIOIIMX MPU H3YYEHUU KUHETUKU
XUMUYECKUX PEAKLUH;

— IPOBOAMTH AHAJINW3 M KPUTHUYECKH OLICHUBATh MOJYYEHHbIE SKCIEPUMEHTAJbHBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemw:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKHMX METOJO0B (DHU3MUECKON XUMHUM Ui pPEeLICHUS
KOHKPETHBIX HCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIPEIENICHUS COCTOSIHMSI DPABHOBECUS U CAaMOIIPOM3BOJIBHOIO HAampaBiICHUS
XMMUYECKOT0 IIpolLecca;

— 3HAHUSAMM OCHOBHBIX 3aKOHOB (PM3MYECKOM XUMHUHU JUISl COJAEP)KATEIbHONM HMHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacyETOB;

— METOoJIaMU ONpEJENICHUsl TMOpsiAKa U CKOPOCTH pPEaKLUMM, YCTAHOBJIEHUS JMMUTHPYOIIEH
CTaJNM U MEXAHU3MA N3y4aeMON XUMHYECKOMN PEAKINY;

— HaBbIKAMU  COCTaBJICHUS TaJbBAaHMYECKUX DJIEMEHTOB U1  LeJell  omnpeaeiaeHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOU peaKlnu;

— 3HAHUAMM OCHOBHBIX 3aKOHOB XMMMYECKONW KHHETHKH, BIIMSHHUS pPa3IUYHBIX (PAKTOPOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.
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3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

S cemecTp
Paszpen 1. Xumuyeckass TepMOAMHAMHUKA

1.1. IlepBbIi1 3aKOH TEPMOAVMHAMUKH

TepMmoauHaMHuecKUe CUCTEMBI M TEPMOJUMHAMHUYECKHUE MapaMeTpbl. DKCTEHCHUBHBIE U
MHTEHCHUBHBIE CBOMCTBA CHCTEMBI. TepMoamHampuyeckuii mpouecc. @YHKIMU COCTOSHUA M
¢GbyHKIMM mpoliecca. BHyTpeHHss 3HEprusi W 3HTaNbNMs, UX cBOWCTBA. Temiora U paboTa Kak
dbopmel mepenaun 3Hepruu. PaboTa pacmmpeHus raza u moJiesHas padora. DopMyITHpPOBKH
[EpPBOro Hayana TepMOAMHAMHUKU. B3anMoCBs3b TEIIOTHI, pabOThl U MU3MEHEHHUsS] BHYTPEHHEN
SHEPruu B U30XOPHOM, U300apHOM U M30TEPMHUECKOM Iporeccax. TemnoéMKoCTh BellecTBa —
M30XOpHas WM u300apHas, MOJSpHas, ynaeiabHas. TemIoéMKOCTb HAealIbHBIX Ta30B,
B3aUMOCBs3b MOJISIpHBIX TerioémkocTel Cp u Cv uzeanbHOro rasza. Termao€MKOCTh TBEPbIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOM HM300apHOW TEIUIOEMKOCTH BEIECTBA OT
TEeMIIEpaTypbl, SMIUPUUYECKHE YPaBHEHUS (CTENEHHBIE Psi/ibl), UX MPUMEHUMOCTb. 3aKOH KyOOB
HeOasi, npaBuino Jrononra u Iltu. Cpeansist n3zodapHas TEIUIOEMKOCTh BEIIECTBA B MHTEpBAJIE
TeMiieparyp. TemIieparypHasi 3aBUCUMOCTb IpupanieHus sutainbnuu Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJ€HUH C Y4€TOoM (ha30BbIX NepexooB. TermioBoil 3((deKT XUMHYEeCKOro
npouecca. OcHOBHOe cTaHAapTHOe cocTosHue. CTaHAapTHbIE SHTANBIUKU O00pa3oBaHUS U
cropanusi BeuiecTB. I[Ipumenenue 3akoHa ['‘ecca ans BbIUKMCIEHHS TEIMJIOBBIX 3 (EKTOB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHX IpoueccoB. CBsA3b TEIUIOBBIX 3(P(EKTOB MPHU MOCTOSIHHOM
o0beMe M TpU TOCTOSTHHOM JIaBJIEHUU. 3aBUCHUMOCTh TEIJIOBOrO H¢¢eKra peakuuu OoT
Temneparypbl. BeiBom u aHamu3 ypaBHeHuss Kupxroda B muddepenmumansHoil  (opme.
WurerpupoBanue ypaBHenus: Kupxroda.

1.2. BTopoii 3aKOH TepMOJIUHAMUKHU.

CaMonpou3BoJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble U  HEOOpaTUMBIE,
paBHOBEeCHbIE (KBa3HCTAaTUYECKUE) U HEpaBHOBECHBbIE Ipouecchl. PaboTra paBHOBECHOTO U
HEpaBHOBECHOTO MpoueccoB. PopMyIUpPOBKU BTOPOro Hayajga TEPMOJUHAMUKUA. DHTPOIUS KaK
KpUTEpUN HAINpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX IMPOLECCOB M PABHOBECUS B HM30JMPOBAHHBIX
cUCTeMax. 3aBUCUMOCTb OSHTPOIMU BEIIECTBa OT MAapaMeTPOB COCTOSHUS (TeMIlepaTyphbl,
naBiieHus, oobeMa). PacueT M3MEHEHHUs SHTPOIMU B Pa3IMUYHBIX IpoOLEccaX, CBA3AHHBIX C
W3MEHEHHEM COCTOSIHUS MJICAIbHOTO Ta3a, a TaKXKe YHUCTHIX TBEPIBIX WM JKUJIKUX BEIIECTB.
W3meHeHHne 3HTPONUU B IMPOLIECCE CMELIEHUS WACATbHBIX ra3oB. V3MeHeHHe SHTPONHUH HpU
¢da3zoBbix mnepexonax. TemoBas Tteopema HepHcra, nocrynar [lnanka (Tperbe Hauano
TepMoauHamMukn). CraTUcTHYecKas MHTEpHpeTanus BTOPOro Hayajla TEepPMOJIUHAMUKH,
ypaBHeHue boisbnmana-Ilnanka. Beraucnenne aOcoiiOTHON SHTpONMM BemiecTBa. Pacder
M3MEHEHHUSI SHTPOIMH B XUMUYECKUX PEAKLMSIX MPU Pa3InYHbIX Temieparypax. O0bequHeHHOE
ypaBHenue | u Il 3akoHOB TepmommHamuku. DHeprus ['enpmronbiia u sHeprus [m60Oca kak
KpUTEpUHU  HANpPaBICHHOCTU  TMPOLIECCOB M  pPAaBHOBECHUS B  3aKpbITBIX  CHUCTEMaXx.
XapakTtepuctuueckue (GyHKUMU. 3aBUCUMOCTh 3Hepruu ['enpmrosbia um sHeprun ['mb6ca ot
[apaMeTpoB COCTOSIHUA. TeMIiepaTypHas 3aBUCHUMOCTh 3Hepruu ['mb0ca BemiectBa ¢ y4éToM
¢dazoBbix nepexonoB. Pox ¢daszoBoro mnepexona (mepBblid, BTOpoi). YpaBHeHus ['ubbca-
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I'enpMmroneia. Pacuer uamMenenuit craniaptabix suepruii ['m66ca u I'enpbMrosblia B XUMHUYECKUX
peakuMsaxX Mpy pa3audHbIX TEMIIEpaTypax.

CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKHM MOTEHLHAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTb XMMHUYECKOTO MOTEHLHMANA OT JaBJICHUS U TEMIIEPATyphl. Y CIOBHSI PaBHOBECHS U
CaMOIIPOM3BOJIBHOTO MPOTEKaHMS MPOIIECCA B CUCTEMAX IIEPEMEHHOIO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii 0alaHC XMMHYECKOM peaKlMM, CTENeHb IPEBPAIICHUS, XUMHYECKas
NepeMeHHas. YpaBHEHUE H30TEPMbl XuUMUYecKoW peakuuu (u3orepmsl Baut-I'odda).
XUMHYECKOE CpOJCTBO. AHalu3 YpaBHEHUS M30TEPMbI JJIsl OINpEIENeHUs HaIpaBlIeHUs
CaMOIIPOM3BOJIBHOTO  MPOTEKaHWs] ~ XMUMHYECKOW  peakuWh OT  JIaHHOTO  HCXOJHOTO
(HEpaBHOBECHOTO) COCTOSHUA. TepMoJuMHaMHuYecKas KOHCTaHTa XMMHMUYECKOTO PAaBHOBECUS U
SMIUpPUYECKUE KOHCTAaHThl xuMuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBs3u ans
peakuuu B HJIEaIbHOM Ta30BOM cMmecu. KOHCTaHTBI paBHOBECHS [UII TOMOTE€HHBIX U
reTepOreHHbIX pPEaKlMi, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CHCTEM (Ha NpUMEpax).
CMmenieHne XMMHUYECKOTO paBHOBecUsl MpH u3MeHeHuu obmiero nasieHus (T = const) u npu
no6asiieHny B cuctemy naeptHoro rasza (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTaHTY XUMHUYECKOI'O paBHOBECHUS, YPaBHEHUS U300apbl U
M30XOpPbl XMMUYECKON peakuuu. BeiBoA, aHAamM3 U MHTErPUPOBAHNE HA3BAHHBIX YPABHEHUW HA
npuMepe ypaBHeHHUs n300apbl. PacueT cpelHero u HCTUHHOTO TEIUIOBOTO APQeKTa XUMUUECKUX
peakuuii W3 3aBUCHMOCTHM TEPMOJAVMHAMUYECKONM KOHCTAaHTBI PAaBHOBECUS OT TEMIIEPATYpPHI.
Pacuer KOHCTaHT paBHOBECHsS XMUMHYECKHX PEAaKIM W3 CTAaHJAPTHBIX TEPMOJAMHAMHUYECKUX
¢yHKIMH BemiecTB. BbruncieHne KOHCTaHT paBHOBECHS! XUMUYECKUX PEAKIUI MO CIpaBOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECUs peakluil 00pa30BaHUs COEIUHEHUN U3 IPOCTHIX BEILIECTB.

Paszgea 2. ®a3oBble paBHOBeCHS B O[THOKOMIIOHEHTHBIX CHCTEMAaX

2.1. ®a3oBble niepexosl U pa3zoBas quarpaMma COCTOSHUS ISl OJTHOKOMITOHEHTHBIX CUCTEM

da3a, KOMIIOHEHT, 4YuClIO cTerneHed cBoOonbl. IlpaBuio ¢a3z ['mbbca. I[lpumenenue
npaBuwia (a3 ['mbOca mis ananm3a (a3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
Jluarpamma COCTOSIHUSI OJHOKOMIIOHEHTHOH CUCTeMbl, €€ (a3oBbl€ MOJIS, JIMHUU U TPOIHBIE
TOYKH, BBIPAXKAIOIIUE COOTBETCTBEHHO OJHOGa3HOe, AByx(ha3zHoe W Tpex(a3HOe paBHOBECHS.
HaCBIHlCHHBII;’I map, TeMIcparypHasa 3aBUCUMOCTb AABJICHUS HACBIIICHHOI'O ITapa. KpI/ITI/ILIeCKaSI
TOYKA, KPUTHYECKOE COCTOSIHAE BEIIECTBA, €r0 OCOOCHHOCTH. BBIBOJ M aHanW3 ypaBHEHHS
Krnamneiipona. 3aBHCUMOCTh TeMIIEpaTyphl IJIABJICHUS] OT BHEIIHETO JABJICHUS, UHTETPUPOBAHNE
ypaBHeHust KiameiipoHa gt paBHOBECHS! TBEpAOE TEJO - JKUAKOCTh. PaBHOBecHsi ¢ Tra30BOM
¢dazoit, ypaBuenme Kiamnelipona-Knay3myca, BbIBOJA W HMHTETPUPOBAHHE YpPAaBHCHUS IS
OTNMCAHUsl JIMHUM WCIApeHus W CyOnuManuu, HMCIoJib3yeMble nomymienus. OnpeneneHue
KOOPAMHAT TPOMHOU TOYKHU.

2.2. Onpenenenue TepMoAMHaAMUYECKUX (PYHKIIUHN mporecca (pa3zoBoro nepexoaa

[Ipumenenne  ypaBHenus  Knaneipona-Knaysmyca  uist  pacdera  M3MEHEHUs
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu  (Pa30BbIX MpeBpalleHusX. B3auMocBs3b SHTaIbIMMA
IUTABJICHUS, UCIIAPEHUS U BO3TOHKU B TPOMHOM TOUKe. DMIUpHUECKOe IpaBuiio TpyToHA.
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Paspnen 3. TepmoanHamMudeckasi TeOpUsi pacTBOPOB
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapuinanbHbie MOJIbHBIE BETUNYHHbI

Knaccudukanuu pactBopos. [lapumanbHbele MOJsipHbIE BeIUYMHBL. YpaBHeHus ['ubOca-
Jiorema (BbIBOJ U aHanu3). MeToapl omnpeneneHrs NapuuaibHbIX MOJIIPHBIX BEIUYHUH (METOJ
KacaTeNbHBIX M METOJA OTpe3koB). OTHOCUTENbHBIE NapLUUaIbHbIE MOJIIPHbIE BEIMYMHBI
(mapuuanbHble MOJIsipHbIE QYHKIMU cMelleHus ). TepMoauHaMuyeckue GyHKIIMY CMEUICHUS.

3.2. TepMoIMHaMHYECKOE ONTMCAHUE UICANBHBIX U HEUJCAIBHBIX PACTBOPOB

WneanpHble  (COBEpLIEHHBIE) PACTBOPbl. XHMMHMYECKUNH MOTEHLMAT KOMIIOHEHTa
UJealbHOTO pacTBopa. TepMoauHamMuueckue QyHKIUU CMEUICHHS Ul UACaJbHBIX PacTBOPOB.
PaBHoBecue "waeanbHbI pacTBOp-map", 3akoH Payns, rpaduueckas WHTEpHpeTanus 3aKoHA
Paynsa. IlpenenbHo pa30aBieHHbIE pacTBOPbI, 3aKOH ['eHpu. VYpaBHEHHE XUMHYECKOTO
MOTEHIMaNa JJisi PAacTBOPHUTENs W PACTBOPEHHOro BeulecTBa. HewuaeanbHble (peasbHbIE)
PacTBOPBI, TOJOKUTENIbHBIE U OTPULIATEIbHBIE OTKIIOHEHUS OT UACATBLHOCTH (OT 3aKoHa Payis).
CrangapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPHUYHAs! CUCTEMBbI
cpaBHeHMs. PacueT akTUBHOCTEW M palMOHANbHBIX KOA((UINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamMuueckue (YHKUMM CMEIIEHUs JUIsi HEWAEaJbHBIX PacTBOPOB.
3aBUCUMOCTh AKTHMBHOCTM U KO3(p(ULIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIEpaTypbl U
JABJICHUS.

3.3. KomnuratuBHble CBOMCTBa pa30aBlIEHHBIX pPAaCTBOPOB HEJETYYMX BEIIECTB B JIETy4EM
pacTBopurene

KomnuratusHble cBoiicTBa pa30aBiI€HHBIX PACTBOPOB HEJIETYYMX BEIIECTB B JIETYUHMX
pacTBopuUTENX (MOHMKEHHUE JaBJICHMSI HACBHIILIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM IO
CPaBHEHHMIO C YHCTBIM pAcCTBOPUTEJIEM, IOBBIIIEHHE TEMIIEpaTypbl Hayajla KUIEHUS U
MOHI)KEHUE TeMIlepaTypbl Hadaja OTBEPJAEBAHUS pPACTBOPOB, OCMOTHYECKOE JaBIICHUE).
D0yminockonuyeckass M KpPUOCKOIMYECKass KOHCTaHThl pacTBOpHUTeNs. BbIBoa ypaBHEHUS,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIIEpaTypbl Hayaua OTBEpJEBaHUS C KOHLEHTpalUel pacTBopa.
Ocmoc, ocMOoTHYECKOE J1aBiieHHe, 0OpaTHbIi ocMmoc. Vcnosib30BaHUE KOJIJIUTAaTUBHBIX CBOMCTB
JUIs  ONPENENIEHUsT MOJIIPHOW Macchl, CTENEHU JUCCOLMALMKA WIM CTENeHH acCoLMaluu
PacTBOPEHHOTO BEILIECTBA.

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

JlnarpaMMbl ~ «IaBIEHHE-COCTaB», «TEMIIEPAaTypa-coCTaB», «COCTaB  IIapa-COCTaB
KHUAKOCTHU» I HMACAJIBHBIX W HEUACAIBHBIX PACTBOPOB. HpI/IMCHCHI/IC IIpaBuJia (1)33 K
UCCIeIOBaHUIO0 auarpaMM. 3akoHbl ['n00ca-KoHoBanoBa. A3seoTpomnus, TepMOJWHAMUYECKOE
yCIIOBHE TOYKH a3eorpomna. [IpaBmio peryara. OU3NKO-XUMUYECKHE OCHOBBI Pa3JICICHHS
KUAKUX cMmeceit MCTOJaMH IEPCTOHKU U pCKTI/I(bI/IKaHI/II/I.

4.2. PaBHOBecHe (GKHUAKOCTB-TBEPAOEC» B IBYXKOMIIOHCHTHBIX CUCTEMAx.

Tepmuuecknii aHaIW3, KPUBBIE OXJIAXJICHHS, NOCTPOCHUE IUArpaMMbl IIJIABKOCTH I10
KpUBbIM oxJlaxaeHusa. CHuCTeMbl C OrpaHMYEHHOM W HEOrPAaHUYEHHOW PACTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJOM COCTOSIHMM. M3omopdu3Mm. Tumsl TBepAbIX pacTBOpOB. [luarpammbl
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IIJIaBKOCTHU I/I30M0p(1)HO KPpUCTAIM3YIOIIUXCA BCHICCTB. I[I/Ial"paMMBI IIJTaBKOCTH CHUCTEM C
OTPAaHWYEHHON PACTBOPUMOCTHIO B TBEPJOM COCTOSIHMH. DBTEKTHUUYECKOE M TMEPUTEKTHUECKOE
paBHOBecusi. OmnpezieNieHre COCTaBa IBTEKTHYECKOW J>KUIKOCTH IOCTPOCHUEM TPEYroJIbHUKA
Tammana. [Ipumenenue npasuia a3 I'n60ca k uccienoBaHuio (a30BbIX PABHOBECHI.

6 cemecTp
Paspnen S. PacTBOpHBI 3/1€KTPOJIMTOB
5.1 PacTBOpBI JIEKTPOJIMTOB B CTATUYECKUX YCIOBHUAX

TepMmoauHaMHUECKOE OIMCAHUE CBOWCTB PACTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTH H
KO3(G(UIMEHThl aKTUBHOCTH JJIEKTPOJIMTa M HOHOB B pPAacTBOpE, CpEIHHUE HOHHbBIE
K03 duLMeHThl aKTUBHOCTU. CBA3b aKTUBHOCTHU AJIEKTPOJIUTA CO CPEIHENH HMOHHON aKTUBHOCTHIO
U KOHLIEHTpanuen snexkrponuta. HMonnas cuna pacrtBopa. [IpaBmio nonHoi cuibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPHUM  CHIIBHBIX  3JeKTposuToB  JleOasi- Xtokkes.
[Ipenenbusiii 3akoH [lebas-X1okkens, BTOpOE W TPEThe NMPUOIIKEHHS TEOPHH, Tpaduueckoe
MIPEACTABICHUE ITUX 3aBUCUMOCTEN.

5.2 PacTBOpBI 3NEKTPOIUTOB B TUHAMUYECKUX YCIOBHSIX

[IpoBoauuky anexkrpudeckoro Toka I u Il poma, MOHHAS M 3IIEKTPOHHASA POBOJAUMOCTb.
VYienbHas, MOJSIpHAs M SKBUBAJIEHTHAs AICKTPUYECKHE IMPOBOJMMOCTH, B3aHMMOCBS3b MEKIY
HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOM 3JIEKTPUYECKOM IPOBOAUMOCTEIN OT KOHLIEHTPALUH,
TeMIlepaTypbl U HpuUpoabl pacTBopuTesa. CKOpPOCTb M IHOJIBHAKHOCTH (a0COJIIOTHAsE CKOPOCTH
JBIDKECHUS) MOHOB. 3aKOH HE3aBUCHMOTO JIBWKEHUS HOHOB (3akoH Kombpayma). [IpenenpHbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH HOHOB. OCTaETHBII MEXaHHW3M IepeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U rujpokcuia. Yucia nepeHoca HOHOB. DJIEKTPOIPOBOJIHOCTh PACTBOPOB
CWJIbHBIX JIEKTPOJINTOB, YpaBHEHHE KOpHS KBajpaTHoro (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUU CHJIbHBIX 3JIEKTPOJIMUTOB NIl OOBACHEHUS 3JIEKTPO(YOPETUYECKOTO U PEeTaKCallHOHHOTO
3(p(dEKTOB CHUKEHUS AJIEKTPONPOBOJHOCTH. BiusHue moseld BHICOKOH HANpsHKEHHOCTH H
BBICOKOM 4YacCTOTBl IIEPEMEHHOTO TOKAa Ha 3JEKTPOIPOBOJHOCTh PpPACTBOPOB. MeTonnku
MU3MEPEHUS EKTPONPOBOAHOCTH. KOHAYKTOMETpHYECKOE ONPENEIECHNUE CTEIIEH U KOHCTAHThI
JUCCOLMaluu  c1a0bIX 3JIEKTPOJIMTOB, TEIUIOTHI, 3HTponmuu U dHepruum [ubOGca mnponecca
JUCCOLMALMHN, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COEIUHEHUI.

Pazjnen 6. DiiekTpoXuMHYECKHE CUCTEMBbI (LIenu)
6.1 DJ1C u snexkTpoAHBIC TOTECHITUAITBI

DNEeKTPOXUMHUYECKHE CUCTEMBI (11enn). Bo3HWKHOBEHHME CKavKa MOTEHIMAIa HA TPaHUIIS
paznena mpoBomHukoB I wm Il poma. JIBOMHOW SIEKTPUYECKUN CION. DIEKTPOXUMHUYECKHI
MOTEHIMAJ, rajbBaHUu-TOTeHIMaN. OOpaTUMBbIE IEKTPOABI U 0OpATUMBIC SIEKTPOXUMHUUECKUE
nenu  (PJIEMEHTHI). DJEKTPOJBIDKYIIAsS CHJIa TajJbBaHMYECKOTO  DJIEMEHTA, YCJIOBHBIN
AJIEKTPOJIHBINA TMOTEeHIMaN (MOTEeHIMan B BojgopoaHou mkane). Cesazp DJ]C rampBaHMYeCKOM
LEMH C AIEKTPOIHbIMU moTeHnuanamu. [IpaBuio 3uakoB D/IC U 37EKTPOIHBIX MOTEHIIMATIOB.
TepMmonHamuueckasi TeOpUs TaJlbBaHUYECKHUX SBJICHUH. BbIBOI M aHanu3 ypaBHeHus HepHcera,
BBIpakaroiero 3aBUCUMOCTh JJIC raqbBaHUYECKOTO 3JEMEHTa OT aKTHBHOCTEH KOMIIOHEHTOB
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ANIEKTPOJIHOM peakiuu. YpaBHeHue ['nbOOca-I'eapMrosipiia s 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC raapBaHUYECKOTO AJIEMEHTa OT Temmneparypbl. Kimaccudukamus 31eKTpoaoB:
AIIEKTPOIBI TIEPBOTO M BTOPOTO POJA, Ta30BbIE, OKHUCIUTEIFHO-BOCCTAHOBUTEILHBIC. Y paBHEHHE
HepHcTa i nmoteHana 3JeKTPoI0B BCEX BUIOB.

6.2. "'anpbBaHUYECKHE IIEMEHTHI

Tunel rabBaHUYECKUX IEMEHTOB: XUMUYECKHE, KOHIICHTPAI[HOHHBIE, C IEPEHOCOM, 0e3
nepenoca. Aug@y3MoHHbIN NOTEHLMAN, MEXaHU3M BO3HHUKHOBEHHS M METOJIbl €r0 yCTpaHEHUs
(cBemeHHs K MUHMMalbHOW BenumuuHe). Metonuka wusMmepenuss OJIC u  31eKTpOAHBIX
MOTEHIIUAJIOB. [IpuMeHeHHe MOTEHLMOMETPUU JJI ONPENENIEHUs TEePMOIUHAMHUYECKHX
XapaKTePUCTUK XUMHUYECKUX PpEaKLMi, MPOTEKAIOUX B TaJbBaHUYECKOW I€MH, KOHCTaHT
XMUMHUYECKOTO PABHOBECHS, aKTUBHOCTEW M KO3()(PUIIMEHTOB aKTUBHOCTH 3JIeKTposuToB, pH
pacTBOpPOB, TPOU3BEACHHUSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COEAMHEHUNH. XUMHYECKHE
MCTOYHUKHU TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opMasibHasi KHHETHKA

TepmoauHamMuueckas BO3MOKHOCTh IIpollecca M €ro IMpakThyeckas (KMHETUYEecKas)
ocyiiecTBUMOCTh. [Ipenmer u 3anaun XuMuyeckol KuHeTUKU. OCHOBHBIE MOHATHS (OpMaIbHON
KMHETHUKH: CKOPOCTb XUMHUYECKOW peakluu, MOJEKYISIPHOCTh, YACTHBIM M OOLIMN HOPSAIOK.
OCHOBHOH MOCTYJIaT XUMHYECKOW KHUHETHKH, KUHETHYECKOE YpaBHEHHE CKOPOCTH PpEaKLHUU.
KoHcTanTa CKOpOCTM XMMHYECKOM pPEakUHH, Pa3MEPHOCTh KOHCTAaHThI CKOpPOCTH. MeTonbl
omnpeJieNieHus CKopocTell Xumuuyeckux peakuuid. I[IpocTeie (91€MeHTapHBIE) U CIOXHbBIE
peakiuu. Kunetnka npoctsix U GopMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOI€HHBIX PEaKIUil.
Peakuuu nepBoro, BToporo u tperbero nopsaxos. Juddepenuanbuas 1 uHTErpaibHas Gopmbl
KMHETUYECKUX YPaBHEHUM, KMHETUYECKHE KpHUBbIE. JIMHEHHOE IpEACTaBICHHE KHUHETHYECKUX
KpUBBIX I pPEakUMi pa3iIMyHbIX NOPSAKOB. Bpems mnoiynpeBpamenusa. Peaknum HyneBoro
nopsiaka. Meton wu30biTKa (M3ossuu) OcTBanmbAa OMPEACNICHUS YacCTHBIX IOPSAIKOB  TIO
COOTBETCTBYIOIIEMY peareHty. Juddepenuuanbabple U MHTETpalibHblE METObl ONpEesICHUs
nopsiika peakuuu. Pasznuyue KOHLEHTPAllMOHHOTO M BPEMEHHOTO MopaakoB. CIOXKHbIE
peakuuu. IlpuHOUND HE3aBUCUMOIO MPOTEKaHUS OSJEMEHTapHbIX peakuuid. OOpaTumble U
napajulefibHble peakuuu neporo nopsnaka. JuddepenuuanbHble ypaBHEHHS, ONUCHIBAIOIINE
CKOPOCTH 3THX pPEakUWWd, HMX HUHTerpupoBaHue. KuHeTHdeckue KpHBBIE [UISI KaXKIOTO U3
pearupyromux  BemiectB.  [locnmenoBarenbHble  peakuumun  1-ro  mopsnaka.  Cucrtema
nudpdepeHIrnanbHbIX ypaBHEHUM, OINUCHIBAIONIMX KHUHETUKY IIOCIEA0BATEIbHBIX PpPEaKLUM.
Kunernueckue ypaBHEHHMS M KMHETHYECKHME KPUBBIE JUI BCEX YYACTHUKOB peakuuu. Bpems
JNOCTHKEHUS] MaKCUMaJbHOM KOHUEHTPAalMKW IPOMEXKYTOUYHOTO BEIIECTBA. 3aBUCUMOCTD
MAaKCUMaJbHOM KOHLEHTpPAlMM IPOMEKYTOUYHOIO BEIIECTBA OT COOTHOIIEHHsS KOHCTaHT
CKOPOCTEW OTHENIBHBIX CTAIUN MOCIIEN0BATEIbHON peakiuu. [[puHImMn numMuTupyomen cragun
MOCJIEIOBATEIbHOM ~ XuMHMueckod  peakuuu.  CTalMOHapHBIH  pEXUM  NPOTEKAHUS
[OCJIEIOBATENbHBIX  peakuuid. Meroq  KBa3UCTAMOHAPHBIX  KOHIEHTpaluii, objactb
npuMeHeHus. BiusHue TeMrepaTypbl Ha CKOPOCTh XMMHUYECKON peakluu, NpuOImKeHHOE
npasuwio Baut-I'opda. YpaBuenue Appennyca B quddepeHunanbHoi U HHTErpaibHON Gopme.
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a(b(bCKTI/IBHaSI OHCpPIrusaA aKTUuBalUu U HpGHBKCHOHeHHHaHLHBIﬁ MHOXUTEIb, MECTOJAbI HX
OMPCACIICHHUA U3 SKCIICPUMCHTAJIbHBIX TaHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopus aktuBHbIX (OmHapHbiX) coynapeHuil (TAC). CkopocTh peakuuu Kak YHCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHcTaHTa ckopocTu OMMOJIEKYISIpHON
peakuyuy. OU3NYECKUIM CMBICI NPEAIKCIOHEHIMAIBHOTO MHOKUTENS W SHEPIMHM AKTUBALMM B
pamMKax TEOpHH aKTUBHBIX coydapeHuil. Crepuueckuil pakTop, HEOOXOJUMOCTb €r0 BBE/ICHUS B
KMHETUYECKOE ypaBHEHHE peakuuu. JIOCTOMHCTBA U HEOCTATKH TEOPUU aKTHBHBIX COYIapEeHUM.
MexaHn3M MOHOMOJEKYISIPHBIX Ta30BbIX peakuuid B pamkax TAC, cxema Jlunaemana.
HcronkoBaHne NpUYMH H3MEHEHHS MOPSAKA MOHOMOJIEKYJISIPHOM PpEaKUuu INpU H3MEHEHUH
JABJICHHUS.

Teopuss mepexonHoro cocrosiuus (aktuBupoBaHHoro komiekca) (TIIC umum TAK).
OcHoBuble mnosiokeHus TIIC, kuHernueckas cxema peakuuu. [IoBepXHOCTh MOTEHLIMAILHOU
SHEPIruM, KOOpAMHATA PEaKIMH, IIyTh peakuuu. AKTUBHUPOBAHHBIA KOMIUIEKC M €r0 CBOWCTBA,
UCTUHHAs 3Heprus aktuBauuu. CKOpOCTh peakiuud — CKOPOCTh pacraja aKTUBHUPOBAHHOIO
KOMIUIEKCa (cxopocTh €ero IIPOXOKICHHUS yepes MOTEHIUATIbHBIN Oapnep).
KBasurepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbmuss M SHTPONMS aKTHUBALUH,
TPAaHCMHCCHOHHBIM  KO3(pduiueHT. CBA3p DHTAIBOUM  aKTHBAMK € 3(PPexTUBHON
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTrUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEITHBIE PEAKIUN

DOTOXMMUYECKUE PEAKINH, MEPBUYHbIE W BTOPUYHbIE (DOTOXHMMHYECKHE MPOLIECCHI.
®oroauccormanust U (ortonus. Dortoduznueckue (Ie3aKTUBALMOHHBIE) MPOLECCHl MpHU
MOTJIOLEHUN H3IydyeHus. 3akoHbl (oroxumuu: ['porryca-/penepa u Oiinmreiina-IlTapka.
KBanrtoBbiii Beixoj. KuHeTnka mpoiieccoB, NPOUCXOAAIIUX C y4acTHEM (POTOBO30YKIECHHBIX
Mostekyn. Cencubunuzaropsl, CeHcubunuzupoBaHHble (GoToXumMudeckue peakuuu. OCHOBHBIE
pasnuuus peakiuil ¢ GOTOXMMHYECKUM U TEPMUUYECKUM WHULMUpOBaHHEM. DOTOXMMHUYECKHE
nporieccsl B atmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, HTPOTEKAIONMX IO LEMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAJUU LENHBIX peakiuil. MexaHu3Mbl 3apoKJICHUS, Pa3BUTHS U
oOpbiBa wemnel. JIuHENHHBIM W KBaJApaTUUHBIM OOpBHIB Ieneil. 3BEHO Lenu, JJUHA LEMHu.
HepasBeTBneHHble U pa3BeTBIEHHbIC LiENHble peakiuu. KrnHeTnka Hepa3BETBIEHHBIX IIEMHBIX
peakuuii. Craguu pa3BETBICHHOW LENHOM peakuuu. BeposTHOCT, 0OpbiBa M pPa3BETBICHUS
uenu. Pa3BuTue pa3BEeTBIEHHBIX IEMHBIX pPEAaKIUil BO BPEMEHM, CTAllMOHAPHBIA H
HECTAllMOHAPHBIK pEeXHUMbl TedeHHs] peakiuu. IlpenenbHble SBICHUS B Pa3BETBIEHHBIX
peakuusx. HikHMi M BepXHUH TMpeaenbl BOCIUIaMEHEHHs (B3pbiBa) IIEMHOM peakiuu.
[TosmyocTpoB BOCILIAaMEHEHUA.

Pa3nen 8. Karaaus

'oMoreHHbli U rereporeHHblil Katanus3. ABTokaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH
KAaTAUINTHYECKUX peakuui. BiusHue karanu3aropa Ha TEPMOJIMHAMMYECKHUE M KHUHETHYECKHE
XapaKTePUCTUKU  XUMHUYeCKUX  peakuuid.  CeleKTUBHOCTb  JICHCTBUS  KaTalu3aTopa.
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Karanutuueckas akTUBHOCTb, yJelibHasg KaTaJIUTUYECKash aKTUBHOCTb. | OMOTreHHBIN KaTaus.
CnauTHBIA M pa3lieNbHbI MEXaHU3Mbl KaTAIMTUYECKUX PEaKLMM, SHEPreTUUYeCKUe auarpammbl
B3aMMOJICHICTBUS PEareHTOB ¢ Kataym3aTtopoM. OOmuii u crenuPuaecKuil KUCIOTHO-OCHOBHBIN
katanu3. O¢@deKkTuBHasT KOHCTAHTAa CKOPOCTU pEeaKLMM, KaTalu3upyeMOW BeUIECTBAMH C
KHCJIOTHO-OCHOBHBIMM ~ CBOMcCTBaMu. KaTaiuTuueckue KOHCTAHThI CKOPOCTH — PEAKIUH.
I'ereporennsiii  kartamu3. CKOpOCTh  I'eTEPOTr€HHO-KATAIUTHUECKON  peakuuu.  Tumbl
TEeTEPOreHHBIX KaTalnu3aTOpOB. 3aKOH JEHCTBYIONIMX TMOBepxHOCTe. Pombs amcopOumm B
rereporeHHoM npoiiecce. Kunetrnka rereporeHHO-KaTaTuTHYECKUX peakui, He TMMUTHPYEMBIX
muddysueit. OTpaBieHUe KaTaau3aTopoB.

4. O0beM yueOHOMH TUCHMILTHHBI

C
Beero eMecTp
. 5 6
Bun yuebnoit paboTsl A A X
3E Kan. | e Kan. | e KaJl.
q. q. q.
OO61ast TpyI0€MKOCTh TUCITUTUTHHBI 14 504 7 252 7 252

KonrakTHas padoTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96

3aHATHSA:

Jlexuu 1,78 64 0,89 32 0,89 32
[Ipaxtuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 240 3,33 120 3,33 120
[ToaroroBka k 1a60paTOpHBIM paboTam 102 60 42
KonrtakTHas camocrositenbHas paboTa 6,66 - 3.33 - 3.33 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 138 60 78

JUCITUITIIMHBI

Buabl koHTpOJISA:
IK3aMeH 2 72 1 36 1 36
KonrtakTHas pabota — HpoMexyToyHas

0,8 0,4 0,4
arTecTanus 2 ’ 1 ’ 1 ’
[ToaroroBka K 3K3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIA: JIK3aMeH JK3aMeH

C
Beero eMecTp
. 5 6
Bun yue6noit paboTsl N N N
3E °TP. | ap °p. | ap CcTp.

q. q. q.

OO611ast TpPyA0EMKOCTh AUCLUTIIIUHBI 14 378 7 189 7 189

K —
OHTAKTHAas padoTa — ayIMTOPHbIE 5.34 144 2,67 7 2,67 7

3aHATHS:
Jlexuu 1,78 48 0,89 24 0,89 24
[Ipaxtueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
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Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24

CamocrosiTesibHas paboTa 180 3,33 90 3,33 90

[ToaroroBka k 1abopaTopHBIM paboTam 76,5 45 31,5

K - - -
OHTAKTHAasl CAaMOCTOsITeNIbHAsL paboTa 6,66 3.33 3.33

CaMOCTOSTEIbHOE U3yUICHUE PA3JICIIOB 103.5 45 58.5

JUCITUITIIMHBI

Buabl koHTpOJS:
IK3aMeH 2 54 1 27 1 27
KonTtakTHas paboTa — HpoMeXyToyHas

0,6 0,3 0,3
arrecranus 2 1 1
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIA: JIK3aMeH JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Koj1onaHast XuMus»

1 eas aucHUIIMHBI — npuoOpeTeHue oOyyarouuMucs 0a30BBIX 3HAHUU B oOnactu
TEPMOJIMHAMHUKN TIOBEPXHOCTHBIX SIBJICHUM M CBONCTB JUCHEPCHBIX CHUCTEM U MOJIYy4YEeHUE
YMEHHH B 4aCcTH UCIOJIb30BAHUS 3TUX 3HAHUM MPU UCCIIEOBAaHUH, IPOCKTUPOBAHUH U CO3TaHUU
pEAIbHBIX CUCTEM, SIBJISIFOIIUXCS B OOJIBIIMHCTBE CIY4aeB AUCIIEPCHBIMHU.

2 B pesyabTrare u3y4eHHUs AUCHUILIMHBI 004U CH T0JI2KEH

Obnadams CIeyONUMA KOMIIETEHITUSAMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

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

- IPU3HAKU 0OBEKTOB KOJUIOUJAHON XUMUU U UX KiaccupuKaluro.

- OCHOBHBbIE TIOHATHSI U COOTHOLIEHUS TEPMOJAMHAMUKH IIOBEPXHOCTHBIX  SBJICHUUN
(TepMOIMHAMUKa TOBEPXHOCTHOIO CJIOSI; ajare3us, CMadlMBaHUE M pacTEKaHUE KUAKOCTEH;
JHUCIIEPCHOCTh U TEPMOJMHAMHUYECKHUE CBOMCTBA TeJ; aAcopOlus ra3oB U MapoB, aacopOuus u3
pPacTBOpPOB).

- OCHOBHBIE TeOpUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIE€ TIPEJCTaBICHHUS O CTPOCHUU JBOWHOIO JJIEKTPUYECKOIO CIIOS; MPHUPOLY
AJIEKTPOKUHETUYECKOTO MMOTEHIINAJIa; OCHOBHBIE JIEKTPOKUHETUUECKHE SBJICHUS.

- yciuoBus TpuUMEHMMOCTH 3akoHa CTokca; 3akoH O#HmTeitHAa — (CMOIYyXOBCKOTO,
rUIcoMeTpudecKkoe ypapHenue Jlariaca.

- IPUPOAY CEIMMEHTALIMOHHOW M arperaTMBHON YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PaCTBOPOB
[TAB kak nuoduiupHBIX cHUcTeM; OCHOBHbIe mosiokeHus Teopuu JJIDO; npuuusbl U
O0COOEHHOCTH OBICTPOM M MEJUIEHHOM KOaryjsluy, KOHUEHTPAUUOHHON U HEUTpaln3alluOHHON
KOaryJsiluH.

- THUIOBl CTPYKTYp, BO3HUKAIOIIME B JUCHEPCHBIX CHUCTEMAax, HNPUYUHBI W YCIOBHUS HX
o0pa3oBaHus; KJIacCU(PUKAINIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBaM.

Ymemo:

- paccuMTHIBaTh MapaMeTpPbl, KOTOPbIMHU XapaKTEPU3YIOT JUCIIEPCHOCTbD.

- TMPOBOJUTH pacCYeTbl C HCIIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHUH TEPMOJIUHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU MOPUCTON CTPYKTYPBI.

- paccuMTHIBaTh BEJIUYHHY MIEKTPOKWHETUYECKOTO MOTEHIIMAaja MO JaHHBIM 3JIEKTPOOCMOca U
anekTpodopesa.

- paccuuThIBaThb HHTErpajbHYI0 M Jud@epeHuunanbHyl0 KpUBbIE pacHpelesieHUsl YacTHIl 10
pazmepam.
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- pacCUMTHIBATh U AHATM3UPOBATH MOTCHITMAIBHBIC KPUBBIC TAPHOTO B3aMMOICUCTBUS YACTHII,
- pacCUUTHIBATH U UBMEPATH BA3KOCTH JUCIIEPCHBIX CUCTEM.

Bnaoemo:

- TPENCTABICHUSIMH O POJIM TMOBEPXHOCTHBIX SIBICHUM WM JIUCIIEPCHBIX CHUCTEM B TEXHUKE U
MIPUPOJIE.

- METOJIaMH U3MEPEHUS TTIOBEPXHOCTHOTO HATSHKEHUS, KPA€BOTO yria.

- 3HaHUSAMH O METOJaX U3MEPEHHS aJACOPOINU U YACIBHON MOBEPXHOCTH.

- 3HaHUSIMH 00 YCTIOBUSIX TPUMEHUMOCTH ypaBHEeHHS [ enbMrosbiia — CMOITyXOBCKOTO;

- METOJIaMH OTIPEICIICHUS JEKTPOKUHETUUECKOTO IMOTEHIIMANA.

- METOJOM CEIMMEHTAIIMOHHOIO aHAaJIN3a.

- METOIaMH OTIPECIICHHs] KPUTUIECKON KOHIIEHTPAIIMH MHUIIENIO00pa30BaHUS;

- METOJIaMH UCCIIEIOBAHUS KUHETHUKU KOATy IS,

- METOIaMH U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHHUSL

3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Pazpen 1. Ilpeamer u npu3Haky 00bEKTOB KOJUIOUTHOW XUMHH

Komnouanass xumusi - Hayka O TOBEPXHOCTHBIX SIBJIGHUSIX U JMUCIEPCHBIX CHUCTEMaXx.
OcHOBHbBIE TIOBEPXHOCTHBIE SIBJICHHS: aJre3uss M CMayuBaHUE, KaNWUISIPHOCTb, aJcopOLus,
AIIEKTPUYECKHE SIBJICHUS Ha OBEPXHOCTAX U JIp.

OcHOBHbIE NpPHU3HAKU JMCIEPCHBIX CHUCTEM - TETEPOre€HHOCTh M JIUCIEPCHOCTH;
MIOBEPXHOCTHAsA SHEPrusl; KOJIUYECTBEHHbIE XapaKTEepUCTUKU JucnepcHocTH. Kiaccudukanus
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO TUCHEPCHOM (a3bl U AUCIIEPCUOHHOMN Cpebl.
Knaccudukanus cBoOOIHOANUCIEPCHBIX CUCTEM IO pa3MepaM YacTHIl M IO B3aUMOJICHCTBUIO
MEXIy AWCIEPCHOHHOW cpemoil W aucnepcHoit (as3oil. Ponb MOBEPXHOCTHBIX SBICHUN W
JMCIIEPCHBIX CUCTEM B IIPUPOJE, IPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKOW TEXHOJIOTHH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOuias xapakTepUCTHKA MOBEPXHOCTHON 3Hepruu. lloBepXxHOCTHast 3Heprus B oOlIeM
ypaBHEHUHU 1-ro u 2-ro Hayasl TepMoAUHAMUKH. [loBEpXHOCTHOE HATSHKEHHE KaK Mepa SHEPruu
I'nb6ca mexdaszHoit nmoBepxHocTU. [loBEepXHOCTHOE HATSXKEHHE - XapaKTEPUCTHUKA IMPUPOJIbI
conpukacaromuxcs a3 u ux BzaumozeicTsus. CBoNCTBa MOBEPXHOCTEN KHUJIKHX M TBEPIBIX
Ten. YpaBHeHue ['mO0ca-I'enbmronbia Juisi BHYTPEHHEW yIEIbHOM MOBEPXHOCTHOM HHEPIHU
(OJTHOM MOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh SHEPTETUYECKUX NTapaMETPOB MOBEPXHOCTU OT
teMmieparypsl. [Iporieccsl caMoONpon3BOJILHOTO YMEHBIIEHHS IOBEPXHOCTHOM SHEPTUU.

Ancopbuusi U MoBepXHOCTHOE HaTspkeHHe. CBsA3b BEIMUYMHBI aCOPOLUHU C MapaMeTpaMu
CHUCTEMBI: HM30T€pMa, W30MHKHA © u30cTepa ajacopomuu. Mertox wu30eiTkOB ['mOOCa.
OyHaaMeHTalIbHOE aJcopOLMOHHOEe ypaBHeHue ['mbbca. I'mOGOcoBckas ancopoOuus. YactHoe
BbIpakeHUe ypaBHeHuss ['n606ca. IloBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-UHAKTHBHbBIE
BEIIECTBA.

Anresus, CMauyuMBaHWE W pacTEKaHWE KHUJAKOCTeH. Anresus m koresus. llpupoma cun
Mex(azHoOro B3auMojelcTBUs. YpaBHeHue [ronpe mns pabotsl aaresuu. CMmauuBaHue Hu
kpaeBoi yroi. 3akoH lOnra. Cesi3p paboThl aare3uu ¢ KpaeBbIM yrioMm (ypaBHeHue /[lrompe-
IOura). Jluopunbuble U aMO(POOHBIE MOBEPXHOCTU. METOJbI OIpeNeieHHs] KPaeBbIX YIJIOB.
Bnusinue noeepxHoctHo-akTuBHBIX BenlecTB (IIAB) na cmaunBanue. Pactekanue xuakoctei.
Koaddumument pacrexkanmss mo [Mapkuncy. Dddexr Mapanronun. MexdazHoe HATsHKEHHE Ha
IpaHULIE MEXIy B3aMMHO-HACBIIIEHHBIMH >KUJKOCTSIMH M MpaBuio AHTOHOBA. [IpakTuueckoe
3HAYEHUE a/Ire31H, CMauMBaHUS U PACTEKAHUS.

JucnepcHOCTh M TepMoauHaMHuueckue cBoictBa ten. [lpaBmiio ¢a3 [ubbca wu
JMCIIEPCHOCTh. BiMsHUE KpUBU3HBI MOBEPXHOCTH HAa BHYTpPEHHEE JaBJIeHUE Tell (ypaBHEHUE
Jlarutaca). IloBepxHocTHasi sHeprust U paBHOBecHble (opmbl Ten. Ilpunuun I'm60ca-Kropu.
3akon Bynbda. Kanwmnspusie saBienus (ypaBHeHue JKiopeHa), MX poJib B MpPHUPOJAE U
TEXHOJOTMU.  MeTonbl  ONpeleNeHUsl  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHUMOCTD
TEPMOJIMHAMUYECKOW pPEaKIIMOHHOW CHOCOOHOCTH OT JAUCIEPCHOCTH. YpaBHeHue KenbBuHa.
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BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XMMHMUYECKOM peakiuu,
TeMIieparypy ¢pazoBoro nepexoja.

[HonydyeHue nucnepcHbIX cucteM. MeToapl nucrieprupoBanus. YpaBHeHue PeOunaepa mis
paboThl AUCHEPrupoBaHUs. AJCOPOLIMOHHOE MOHMXEHHE MpoyHocTH (3pdexT Pebunnepa).
I'omorenHass u rereporeHHas KoHJeHcauus. MeractabunbHoe cocrosiHue. DHeprus ['nbbca
oOpa3oBaHusi 3apojpllia HOBOW (ha3bl, KPUTUYECKUN paguyc 3apoabima. [IBe cranuu
oOpa3oBaHusi HOBOH (a3pl. CBSI3b KUHETUKU OOpa3oBaHMS HOBOM (pa3bl C IMEPECHILICHUEM.
VYnopaBiieHue JUCHEPCHOCTbIO TMPU TOMOI€HHON KoHjaeHcauuu. llpumepsl moiryueHus
JHUCIIEPCHBIX CUCTEM METO/IaMU (PU3MUECKON U XUMUYECKOM KOHICHCALIUH.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanus wmexanm3moB aacopOruu (duzmdeckas amcopOIus, XeMocopOuus u
nonooOMenHast agcopoums). [Ipupona agcopOrmorHbIx crit. OCOOEHHOCTH COCTABIISIFOIIMX CHII
Ban-nep-Baanbca (OpHEHTALMOHHBIX, MHIYKIMOHHBIX U JUCHEPCUOHHBIX) IPH aJCcOpOIUH.
VYpaBHeHHE 1715 TOTEHIIMAIBHON SHEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

Ancopbuusi ra3oB M _IapoB Ha OJAHOPOJHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMBbl MOHOMOJIEKYJSIpHOU ancopOuuun Jlenrmiopa u ero ananus. OmnpeneneHre KOHCTaHT
3TOro ypaBHeHus (JinHelHas ¢popma ypaBHeHus Jlenrmiopa). YpaBHenue ®peiinyinxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOumu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue u30TEpMBbI
aacopOmuu, ero ananu3. Jluneidinas Qopma ypaBaenuss BOT u pacder ero KOHCTaHT.
Ompenenenue yaenbHOM MOoBepxXHOCTH MeToIoM BOT.

Ancop6uus ra3oB ¥ apoB Ha MOPUCTLIX MaTepuanax. KoauuecTBeHHblEe XapaKTePUCTUKU
MOpUCTBIX MarepuayioB. [lopucTblie Tena KOPIYCKYJISPHOM, KPUCTAJUIMUECKOM M TyOuaToit
CTPYKTYpBI, MeTo/bl UX noiydeHus. Knaccudukanus nop no JlyOMHMHY U €€ B3aMMOCBS3b C
TEOPUSIMU aJICOPOLIUH.

Teopus xkanmwsApHOW KOHAECHCAMH. KamniisipHO-KOHIEHCAMOHHBIN THcTepe3uc. Pacyer
UHTEerpaibHON U nuddepeHanibHol KpUBBIX pacpeaesieHus 00beMa nop o pa3Mepam.

OcoOeHHOCTH afcOpOLMM Ha MHUKPOINOPUCTBIX Marepuanax. [loTeHuumanbHas Teopus
[Monstnu.  AncopOUMOHHBIM — moTeHuMan.  XapakTepucTUyeckass  KpuBas — aJcopOLUU.
TemneparypHasi HHBapUaHTHOCTh U aQPUHHOCTh XapaKTEPUCTUUECKUX KpHUBBIX. OO0OIIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJHEHUS MHUKPOIOpP, YaCTHBIE CIIydaud ATOTrO
ypaBHeHus (ypaBHeHue JlyOmnuHa-PamymikeBuya). AAcopOius ra3oB W NMapoB B XMMHYECKOM
TEXHOJIOTUHU.

Ancopbuusi MOBEpXHOCTHO-aKTUBHBIX BellecTB. BnusiHue ctpoenus monekyn I1AB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jlrokio-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOIO
HaTSOKEHHUs] OT COCTaBa pacTBopa INpH coOnroaeHuH 3akoHa ['eHpu u ypaBHeHust JIeHrmropa.
VYpauenune llIumkoBckoro. VYpaBHEHHS  COCTOSIHHUS — Ta3000pa3HbIX  MOBEPXHOCTHBIX
(ancopOUMOHHBIX) IMIEHOK. THUITbI TOBEPXHOCTHBIX IUIEHOK M OINpEAETCHUE UX XapaKTepUCTHK.
Becor Jlearmiopa. @akTopel, ONpeNEsaIONide arperaTHOe COCTOSIHUE aICOPOIMOHHBIX TIJICHOK.
Omnpenenenue cTpoeHus aJcopOLUOHHOTO ClIosl U pa3MepoB Mosieky I1IAB.

Paznen 4. DnexTpuyeckue SBICHHS HAa IOBEPXHOCTU

JBoninoit snexkrpuyeckuit cioit (IIC), mexanm3mbl obOpazoBanus [IIC. CooTHomeHus
MEXAY IEKTPUUYECKUM MOTEHIMAIOM U OBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHus Jlunnmana).
DNeKTpOKaNUUISIpHBIE KpUBbIE U onpeaenenre napamerpos [I9C no 3TuM KpUBBIM.

O6mme npexacrasienus o Teopusx crpoerus IC. Teopus ['yu — Uenmena. YpaBHenue
[Tyaccona-bonbumana misa quddysHoit yactu JI9C u ero pemenue. Tonmuna auddyszHoro cios
Y BIMSHUE HA HEEe pas3nu4HbIX (HakTOpoB. J[BOWHON anekTpuueckuil cioit mo teopun lllTepHa,
nepesapsiaika nmopepxHocTu. [Ipumepsr o6pazoBanus JI2C. Mutiemisl 1 X CTpPOCHHE.

UYerblpe BUJA 3JIEKTPOKHMHETUYECKUX SABJICHUH. OJIEKTPOKMHETHUECKUNW MOTEHLMAl H
BJIUMSIHUE Ha HEro pa3iMuHbIX (akTopoB. YpaBHeHue ['eabmronbia-CMOIyXOBCKOTO st
CKOPOCTH IEpeHoca IpH 3JIEKTpoocMoce U sekTpodopese. D eKTsl, He yUUThIBa€Mble 3TUM
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ypaBHEHHEM  (IIOBEpXHOCTHAsi  MPOBOJUMOCTb,  3JIEKTPO(OPETUYECKOE  TOPMOKEHHE,
penakcanuoHHbIN 3G dekT). [IpakTrHdeckoe HCTIOIB30BaHUE IIEKTPOKMHETHYECKUX SBICHHUH.
Pasznen 5. KnHetnueckne cBOMCTBA AUCIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTAlMOHHOrO aHanu3a. CBs3b CKOPOCTH OC@XKJEHUS YaCTUL] C HX
pasmepoM. YcnoBusa  coOmoaenuss  3akoHa — Crokca.  CeaMMEHTAIlMOHHBIM  aHAIN3
nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHus 4acTHl] IO
paanycam. DKCIIEpUMEHTAIbHbIE METO/Ibl B CEIUMEHTALIMOHHOM aHaJIM3e.

MouiekynspHO-KUHETHYECKass IpHpoja OpoyHOBCKOro jBikeHus. CBs3b  MexAy
CPEIHEKBAPATUYHBIM CIBUIOM 4YacTull U Kodpduuuenrom mudpdy3un (3akoH ODMHIITEHHA-
CMOJTyXOBCKOTO). DKCIIEpUMEHTAJIbHAs TpOBEpPKa 3akoHa OWHITEHHA-CMOIYyXOBCKOTO.
CnenctBus U3 TEOPUU OPOYHOBCKOTO JBMXKECHHUS.

CenuMenTanmnoHHO- IO Y3UOHHOE paBHOBECHE, TUTICOMETPUYECKUIA 3aKOH.
CenuMmeHTallMOHHAS YCTOMUMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperaruBHas ycTOMYMBOCTD U KOAryJslys JUCHEPCHBIX CUCTEM

OOmue BOMPOCHI  YCTOMYMBOCTH  JuUcHepcHbIX cucteM. CeauMeHTallMOHHAs U
arperatuBHasi ycToH4MBOCTU cucteM. JInodunbHbie u 110(hoOHBIE CUCTEMBI: CAMOIIPOU3BOILHOE
oOpa3oBaHuEe OJHMX U HEOOXOAUMOCTh cTaOmnu3anuu Jpyrux. Kpurepuil amodunpHOCTH
cucteMm 1o Pebunnepy-1llykuny.

Jlnopunbuble gucnepcHele cucteMbl. Kilaccupukanus U oOmas XapaKTepUCTHKA
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHMKA M MEXaHU3M MHUIEI000pa30BaHMUSL.
Crpoenne munemn [TAB. ComoOunu3zanus. OcHOBHbIE (DAKTOPBI, BIUSIOUINE HA KPUTHUECKYIO
KoHIeHTpammio wmuremiooopazoBanus (KKM). Meroasr ompenenenus KKM. Ilpumenenue
ITAB.

JInopoOueie nucnepcHble cucteMbl. DaKTOpbl YCTOMYMBOCTH JHO(POOHBIX CHCTEM.
breicTpas n meanenHas koarymsiuus. Kuneruka xoarymsiiuu no CmoiryxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM MOJOBUHHOM KOaryiasiuuu. 3aBUCUMOCTh YKCJIa YacTHUIl PA3HOTO MOpsIKa
OT BPEMEHH.

OcHoBuble monoxenust Teopum Jepsruna, Jlanmay, @Depses, OsepbOexa (JJIDO).
PacknuHuBaronee JaBl€HHE W €r0  COCTaBJSIONIME. OHEpPrust 3JIEKTPOCTaTUYECKOIO
OTTAJKMWBAHUSA NPU B3aUMOJEHCTBUM cClab03apsHKEHHBIX MOBepXHOCTe. Cuibl U 3HEprus
nputsbkeHus.  OOliee ypaBHEHHE JUIsl DHEPIMM  B3aMMOJEWCTBMSI JIMCIEPCHBIX  YacTHI.
[ToTeHnmanpHple KpUBbIE B3aMMOJEMCTBHS 4YaCTHI] B HMOHOCTAOMIIM3UPOBAHHBIX JUCIEPCHBIX
cuctemMax. [loTeHnuanpHBIN Oapbep W €ro 3aBUCMMOCTh OT TOJIIHUHBI TU(Py3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpoM MHUHHMMyMax. HeWTpain3anuoHHas M KOHLIEHTpAI[MOHHAs
koarymsiuusi. [lopor Obictpoit koarymsiumu. [IpaBuno ynsne-I'apau. 3akon epsruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BbICOKOMOJIEKYIsipHbIMU coeauHeHusmu (BMC) u ITAB.
MeToibl OYMCTKM MPOMBIIIJICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HW3MEHEHUH
arperaTMBHOM M CEMMEHTAllMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Pazpen 7. CtpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHUE CBONCTBA JUCIIEPCHBIX

CUCTEM

Tunel  cTpykTyp, o0Opa3yloluxcsi B arperaTMBHO-yCTOMYMBBIX M arperaTUBHO-
HEYCTOMYMBBIX JHUCHEPCHBIX cucTteMax. JKHIKOKpUCTAINIMYECKOE COCTOSIHUE arperaTuBHO-
YCTOWYUBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (1HO(OOHBIX)
JUCIIEPCHBIX CHUCTEMAaX. B3auMOCBSA3b MEXIy BUAOM MOTECHIMAIBLHON KPUBOW B3aMMOACHCTBUS
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoaryisiunoHHO-TUKCOTPOIIHbIE
U KOHJEHCAIlMOHHO-KPUCTAIIN3alMOHHbIE CTPYKTYphl. [lepexoa ogHHMX CTPYKTyp B IpyTHe.
Teopust crpykrypooOpa3zoBanus ((HU3MKO-XUMHUYECKasi MEXaHHWKa) KaK OCHOBAa TOJy4YeHUS
HOBBIX MaTepUaJIOB.

Peonornuecknit Meton wcciaenoBaHUsS AUCTIEPCHBIX cucTeM. OCHOBHBIE TOHSTHS |
WJealbHbIE 3aKOHBl PEOJIOTHH. MoJaenupoBaHUE pEeOJIOTMYECKUX CBOWCTB Ten. Moaenb
Makcsenna, moaens Kenspuna-®oiirra, Moaeias bunrama.
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Knaccudukanuss JIuCHEpCHBIX CHUCTEM MO CTPYKTYpPHO-MEXaHHMYECKUM CBOWMCTBaM.
HproTOHOBCKME M HEHBIOTOHOBCKHME JKHIAKOCTH. [IceBporacTuyeckne W JWJIATAaHTHBIE
KUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOWYMBBIX TUCHEPCHBIX
cucreM. YpaBHeHus OiHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUIKOOOPa3HBIX U TBEPJO0OPA3HBIX CUCTEM.

8. 3akiroueHune
HOBCpXHOCTHBIC SABJICHHUA U )II/ICHCPCHBIC CUCTEMBI B XI/IMI/I‘IGCKOI;’I TCXHOJIOTHUMN.
KosnonnHas XuMus 1 0XpaHa OKpYKArOIIEH Cpeibl.
OO61Iee KOJIMYECTBO pa3/eios - 8.

4 O0bem yuyeOHOW IMCUHMILIMHBI — BC€ BHJIbI y4eOHOH paboOThl, 3.€. M Yachl JUIs
Tabnuiel Oepyres u3 yueobHoro iana (YII) u PITI.

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan | Acip.
3E
4. 4.
O01mas Tpy10eMKOCTh 1M CLHHUILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0 0 0
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesbHasi pabora 2,22 80 60
KoHTakTHas camocrosiTesbHas padboTa - -
CamMocTosATenpHOE N3YUECHUE PA3/IeTIOB JUCIUIUIMHBI (MOATOTOBKA | 2,22 80 60
K 1a00paTopHbIM paboTam)
Buja koHTpoOJIs:
OK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpOMEKyTOYHAsI ATTECTAIIHS 1.0 0,4 0,3
IToaroroBka K 3K3aMeHy. ’ 35,6 26,7
Bu uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI
«MaTeMaTHKa»

1. Heab AuCHUIVIMHBI - (OPMHUPOBAHHE Y CTYJIEHTOB CHUCTEMbl OCHOBHBIX MOHSATHH,
HCIIOJb3YEMBIX JUISI IOCTPOEHUS BAKHEMIIMX MATEMaTUYECKUX MOJENICH M MaTeMAaTHYECKHX
METOJIOB /ISl ONIMCAHUS PA3JINYHBIX XUMHUKO-TEXHOJIOTMYECKUX POLIECCOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIEyIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMU X TOCTHKCHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:
— OCHOBBI T depeHInaIbHOTo u
WHTETPATBHOTO UCUHCIICHHUS, MU (HEepPeHIIMATLHBIX YPaBHESHUI
— MaTeMaTHUYeCKHE TCOPHUH W METOJIbI, JIOKAIIHEe B OCHOBE TOCTPOCHHUS MaTEMaTHYECCKHX
MOJIeTIe;
—  OCHOBBI IIPUMEHEHUS MAaTEMATHYECKUX MOJICIICH U METOJIOB.
VmMmeTs:

- BBI6I/IpaTB MaTEMaTHYCCKUEC MCTOAbI, ITPUTOAHBIC AJId PCIICHUA KOHerTHOI\/II 3aJa4u,
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—  HCHOJIb30BaTh MaTEMAaTUYECKHUE MOHSATHS, METOJAbl M MOJEIM JJI ONMCAHUS Pa3INYHBIX
IIPOLIECCOB;

— BBIABJIITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE
KOHKPETHBIX IIPOLIECCOB;

—  HUCIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKON 00pabOTKU JaHHBIX;

— [PHUMEHATh MaTEMAaTHYECKHE 3HAHUS Ha MEXIUCUUIUIMHAPHOM YPOBHE.

Bnagetsb:

— OCHOBaMM (YHIAMEHTAJbHBIX MaTEMaTHUYECKUX TEOpUH U HaBbIKAMHU HCIOJIb30BaHUS
MaTEMaTUYECKOT'0 anapara;
—  METO0/IaMHU CTaTUCTUYECKOW 00paboTKH HH(pOpMALIUH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI
1 CEMECTP

Beenenne. Ilpenver u mertonasl marematuku. OmnucaHue OCHOBHBIX pa3felioB Kypca.
CrpykTypa Kypca U npaBujia peiTHHIOBON CUCTEMBI.

Pa3nea 1. DiiemeHTHI ajredpsbl.

UYucnoBele MHOXKeCTBa, KoMIiekcHble uncna. Onpenenurenu 11 u 1l nopsaxkos. Bexkropsr:
OCHOBHBIE TIOHSATHS, CKAJIAPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: mpsMasi Ha IJIOCKOCTH, KpuBble Il mopsaka. Marpunel: geicTBus
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylleHYaTOMYy BUAy U BuAy ['aycca. Panr marpuubl. O6patHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenune cucrem JHMHEHHBIX —alreOpanyecKux
ypaBHeHul. CoOCcTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.

Paspnen 2. ®yuxkuusa oaHoii mnepemenHoil. Ilpemen ¢ynkuuu. HenpepbiBHOCTH
pyHkuumn.

Oynkuus. CrocoObl 3aanus GyHKUMHU. DneMeHTapHble QpyHkuuu. llpenen Qynkuuu B
touke. OnHoctopoHHue mnpezensl. [Ipenenst Ha OeckoHeyHOCTH. beckoHeyHO Manble U
0ecKOHEeYHO 0oJbIne PYHKLINU, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Ipeeiax.
[lepBrlii M BTOpON 3aMeuaTenbHble Mpeaensl. HempepplBHOCTh (QYHKIMM B TOYKE M Ha
npoMexyrtke. CBoiicTBa (pyHKIMHM, HEMPEPHIBHBIX HA OTpe3Kax. TOuKH pa3pbiBa PyHKIUU U UX
KJaccuukanus.

Paznea 3. InddepenunanbHoe ncuuciaeHue (PyHKUMH OHOI NepeMeHHO.

[IpousBomHas ¢yHKIUH, €€ TEOMETPUYECKUM M MEXaHWYECKUU CMBICI. YPaBHEHHS
KacarenbHOM u HOpMmanu. [IpaBmia muddepenumpoBanus. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepenunpyeMocTb (YHKIUU: ONpEIeSIEHue, TEOPEMbl O CBS3U HENPEPHIBHOCTU U
mupdepeHuupyeMocTd  (QYHKIMM M C CYyLIEeCTBOBaHWEM MpousBoaHON. Juddepenuuan
dbyHKuMu: ompexaeneHue, cBoictBa. IIpomsBoanas cioxHod ¢GyHKIUU. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucunciaenus: Pomns, Jlarpanxka, Kommu. IIpaBuno Jlonurans (packpeitue
HeonpeneneHHocre). [Ipous3BogHbple  BBICHIMX — MOPSIAKOB. MOHOTOHHOCTh  (PYHKIUU:
onpejiesieHne, He0OXOMMbIE U JIOCTaTOYHbIE YCJIOBUS. DKCTPEMYM (QYHKIMU: OIPEICIICHUE,
HEOOXO0IMMbIE U JIOCTATOUHbIE YCIOBUSA. BBIMYKIOCTh, BOTHYTOCTh M TOUKH Ieperuda rpaduka
GyHKIMM: onpeaeneHusi, He00X0AUMbIE M JIOCTAaTOYHbIE YCIOBUSA UX cyllecTBoBaHMs. OOmas
cxeMma UcclieJoBaHUs QYHKIMH, TOCTPOCHHUE UX IPapUKOB.

Paznen 4. UnTerpasibHoe ucyucjiaeHne PyHKIUM OJHOIM NepeMeHHOM.

[lepBooOpaznas Qynkmus. Heomnpenenennslii WHTETpaT W €ro cBoiWcTBa. Tabmuna
OCHOBHBIX UHTErpajioB. MeTOIbl MHTETPUPOBAHUS: HETIOCPEACTBEHHOE UHTETPUPOBAHUE, METOT
MOJICTAaHOBKM, WHTEIPUPOBAHHME [0 4YacTsIM, WHTEIPUPOBAHUE PALMOHAIBHBIX JpPOOEi,
UHTEIPUPOBAHWE  HEKOTOPbIX  HMPPAlMOHAJIbHBIX W TPUTOHOMETPUYECKUX  (YHKIIMM.
OnpeneneHHblil UHTErpaj, €ro reoMeTpudeckuil cMbIci, ero cBoiicTBa. Teopema o cpenHeM
3HaueHuu. ®opmyna Herotona-JleliOHuna. 3aMmeHa nepeMeHHON 1 MHTErpUPOBAHUE 10 YaCTSAM B
OTNpe/IeIECHHOM MHTErpase. Beluncienue mionaaen miockux Guryp 1 o0beMoB Tell BpallleHus ¢

38



MIOMOIIBIO OIpeAeNeHHOro uHTerpaia. HecoOCTBEHHbIE HMHTErpaibl: ONpeNeieHUs], CBOMCTBA,
METO/1bl BBIYUCIICHUS.
2 CEMECTP

Paspnen 5. InppepenuuaibHoe ncunciaeHue QyHKIMNA HECKOJIbKUX NepeMEeHHbIX.

OyHkuMM ABYX U 0OoJiee MEpEeMEHHBIX: OlpeaeseHue, o0JacTh OIpeaeseHus, o01acTb
CYLIECTBOBaHMS, T'€OMETpUYECKass MHTEPHpETalys, JUHUU YPOBHS, M IMOBEPXHOCTU YpPOBHS.
[Ipenen gpynkuuu B Touke. YacTHble MPOU3BOAHBIE (HAa IpUMeEpe PYHKLUUU ABYX IMEPEMEHHBIX).
Hubdepenuupyemocts  GyHKIMU:  OmpezesieHne,  CBi3b  auddepeHuupyemMocTa ¢
HENpPEpPhIBHOCTBIO M C CYIIECTBOBAHMEM YAaCTHBIX HPOU3BOJHBIX. JlocTaTouHble YCIOBUSA
mupdepenuupyemoctd  Gynknuu.  AuddepenuupyemMocts  crokHOM  (QYHKIMH, TIOJHAS
npousBojHas. [uddepenuman QyHKOUM IBYX TEPEMEHHBIX, €ro HHBApPHUAHTHOCTbD.
HuddepenurpoBanne QyHKUUM OJHOM M JBYX IEPEMEHHBIX, 3a/JlaHHON HesBHO. YacTHble
pou3BoJHbIe U JupdepeHranpl BhICUIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIaHHBIX
MPOU3BOJHBIX (W11 (QYHKIMU JBYX [E€PEMEHHbIX). AHAJIUTHUYECKUH MPU3HAK TOJHOIO
muddepenunana. [lponsBoaHas 1o HaIpaBiIEHUIO: OllpeeeHue, popmyna JJis €€ BhIUMCICHHUS.
I'paguieHT U ero cBoiicTBa. OKCTpeMyMbl (YHKIMM JBYX T[E€PEMEHHBIX: OIpeIeIeHHUs,
HEO0OX0/IMMO€ U JOCTATOYHOE YCJOBHUS CYLIECTBOBAHHUS SKCTPEMyMa. YCJIOBHBIA 3KCTPEMYM:
Ompe/iesieHne, METOJIbl HaXO0KJEHUS TOYEK YCIOBHOIO 3KCTpeMyMa (IPSMOM METOJ U METOJ
MHoxuteneit Jlarpanxka). Hanbosbliee n HaumeHbllee 3HaueHUs: PyHKIUU BYX MEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Pa3pnen 6. KpaTHble nHTErpaJibl.

JIBOMHOW WHTErpayl: OMNpeNesieHHe, T€OMETPUYECKHU CMBICH, CBOMcTBA. Teopema o
CPEIHEM 3HAYEHUHN JBOWHOIO MHTErpaia. BprumcieHue NBOWHOIO HMHTErpana B JEKapTOBOM
CUCTEME KOOPAMHAT. BblumciaeHue NBOWHOIO HHTErpajia B IOJSPHOW CHUCTEME KOOPAMHAT.
WNurterpan Diinepa - Ilyaccona. [lpuioxeHuss ABOWHOTO WHTErpajia: BBIYUCICHUE TUIOIIAIN
IJI0CKOM 00acTu, o0bemMa MIIMHAPUIECKOTO TeJa, MJIOLAAN IOBEPXHOCTH, MACChl INTACTUHKH C
3aJIaHHOW IUIOTHOCTBIO, KOOPJAMHAT LEHTPAa TSHKECTH IUIACTUHKU. TpOMHOM HMHTErpai:
omnpeneneHue, GU3NIECKUi U TEOMETPUUECKHUI CMBICII, CBOMCTBA, TEOpEMa O CPEHEM 3HAUCHHH
TPOMHOrO MHTErpaja. BeluuciaeHne TpOMHOTO MHTErpajia B JEKapTOBOM CUCTEME KOOpPAMHAT, B
HWIMHAPUYECKUX M cepuueckux KoopauHaTtax. [IpuioxkeHuss TpOMHOro UHTErpasa:
BbIYMCIIEHUE 00beMa, MacChl Tea ¢ 3aJJaHHON IUIOTHOCTHIO, KOOPJAMHAT LIEHTPA TSHKECTU Tela.

Paszpnen 7. KpuBoJsinHeliHbIe M IOBEPXHOCTHBIC HHTErPAJIbI.

KpuBonuHelHbIl MHTErpal MO KOOpAWHATaM: OIpeleieHHue, (PU3MYEeCKHil CMBbICH, CBOMCTBA.
Boruncnenue kpuBonMHEWHOro uHrerpana. @opmyna s BBIYMCIEHUS pabOThl  IpU
NepeMeleHuU MaTepruaibHOW TOUYKH B CHJIOBOM TI0JI€ BAOJb HEKOTOporo nmytu. @opmyna ['puna
JUIS BBIYMCIIEHUS KPHUBOJMHEHHOrO0 WHTErpaiga I0 3aMKHYTOMYy KOHTypy. HesaBucumoctsb
KPUBOJIMHEWHOTO MHTErpajia OT IyTH MHTETPUPOBAHUS: HEOOXOJMMOE U JOCTATOYHOE YCIOBHE
HE3aBHCUMOCTH, KpUTepHil He3aBucuMocTH. [loTeHInanpHoe nose, NoTeHUraibHas QyHKIUs U
ee BbIUMCJICHHME. DBblunclieHne KpUBOJMHEHHOIO HWHTErpajga, HE 3aBHUCSILEro OT IMyTH
uHTerpupoBanus. [loBepXHOCTHBIN HHTErpa: onpeaeienne, GU3NIecKuil CMbICI, BBIYUCICHUE B
NeKapToBO# cucteMe koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOI0 MOPSIAKA.

JudpdepeHunanbible  ypaBHEHUS:  OIpEAeieHHe, MOpsIOK, pelieHue, TeopeMa
CYLIECTBOBaHUS U €MHCTBEHHOCTH pemeHus. 3agada Komu. uddepenunanbHbie ypaBHEHUS C
pazfensgomumMuca nepeMeHHbIMU. OTHOpOJHbIE ypaBHEHUsi [-To mopsaka: ompezeneHue U
MeToJ pemeHus. JIluHelHble ypaBHEHUs [-TO mopsaka: OIpeneIeHue M METOJ PEIICHMS.
VYpaBuenust bepuymnu: omnpenenenue u Mmeron peuienus. uddepeHunanbHele ypaBHEHUS B
MOJIHBIX JuddepeHnranax: OnpeaeieHne U MeToJl peuieHus. VHTerpupyomuili MHOXKUTENb:
ONpejiefieHue, CBEJCHHE K YpPaBHEHHIO B NOJHBIX JuddepeHnnanax ¢ MOMOUIBIO
MHTETPUPYIOIIETO MHOXKHUTEIS.

Paznen 9. InddepenunanbHbie ypaBHEeHHs] BTOPOIO MOPSIAKA.
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JuddepenunanbHble ypaBHEHUsI BTOPOTO HOPsKa, JONMYCKAIOIINE MTOHMKEHHUE MOPsiIKa.
Jluneitnble nuddepeHnanbHble ypaBHEHUS! BTOPOrO MOPSAKA: ONpElelIeHHe, OAHOPOJIHbIE U
HEOJTHOPOJHBIC JIMHEWHBIE ypaBHeHus. CBoiicTBa pemieHuid. JluHelHAs HE3aBHCHUMOCTh
¢byukuuil. Onpenenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTPYKType OOLIUX pelieHui
JMHENHBIX OJTHOPOJHBIX U JIMHEHHBIX HEOJHOPOAHBIX AU(PPEepeHInaNbHbIX YPAaBHEHUNH BTOPOTO
nopsiaka. yHaamMeHTanbpHas CHCTEMa PElICHUH JTMHEHHOTO OHOPOIHOTO AU depeHIInaTbHOTO
ypaBHEHHUs BTOporo nopsiika. JinHeinsie oqHopoaHbie nuddepeHaibable ypaBHEHUSI BTOPOTO
MOPSIIKA C MOCTOSTHHBIMU KO3(PUIIMEeHTaMU: MeToJ Dujepa JUlsl pPelleHUs STUX YpPaBHEHM.
Jluneitnble HeogHOPOAHBIE MU(depeHLInaIbHble YPABHEHNUS BTOPOTO MOPSAAKA C MOCTOSHHBIMU
ko3¢ duLmeHTaMu: METOJ MoJA00pa YacTHOIO PELICHHUs 3TOr0 YpPaBHEHMsI C IMPABOM 4YacCThIO
CHEeMaJIbHOTO BHUJAa W METOJl BapualMy HPOU3BOJBHBIX IOCTOSHHBIX. JIuHElHbIe
muddepeHnranbHble ypaBHEHUS! 1-TO MOPSAJKA: CBOMCTBA PELICHHUM, TEOPEMBbI O CTPYKType
oOuiero pemieHus. AJIrOpUTM MOCTPOEHHUS OOIIEro pelieHust JUHEHHOro AuQQepeHnaibHOro
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 QULIEeHTaMu.

Pa3nen 10. Cucremsl AudpepeHunaabHbIX ypaBHEHUIA.

Cucrembpl JNHMHENHHBIX JU(GdepeHINATbHBIX YpaBHEHUH IEpBOT0 IMOPSJIKA, pelleHHe
MeTO0/10M HcKItoueHus. CucreMbl TMHENHBIX MU depeHInalbHbIX YpaBHEHUH IEPBOTO MOPSIKA,
METO/1 BapuallMy IPOM3BOJIBHBIX MOCTOSIHHBIX. CHCTEMBbI JIMHEHHBIX OJIHOPOJHBIX YpaBHEHUM
MEPBOTO TMOPSAKAa C TMOCTOSHHBIMH Kodhdumuentamu, meron Jisepa. CucTeMbl JTUHEHHBIX
HEOJHOPOAHBIX U depeHIIMATBbHBIX YPaBHEHUH C MOCTOSIHHBIMU KO3(PPUIIEHTaAMHU.

Paszpen 11. UnciioBble 1 QyHKUMOHAIbHBIE PAbI.

UYucnoBele psAbl: OCHOBHBIE IOHATHUS, CXOAUMOCTh pAna. HeoOxoaumblil mpu3HaK
cxoguMmoctu psga. CpoiicTBa cxoasiiuxcs psaoB. JlocTaToyHble NPU3HAKH CXOAUMOCTHU
3HAKOIOJIOKUTENIbHBIX PSJA0B: MHTErpajbHbIA npu3Hak Kolu; mpu3Haku CpaBHEHUS PSIOB;
npusHak [lanambepa; paaukansablil npuszHak Komm. Psaner [upuxiie. 3Hakouepeayronuncs ps:
onpeneneHue, npuszHak JleitOHua. AOGCOMIOTHAST M YCIIOBHAs CXOJIMMOCTh 3HAKOIMEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psAbl. CTENeHHbIE psJibl: ONpeaenacHue, Teopema Abens, HHTepBajl
CXOJMMOCTH, paanyc cxoauMmocT. CBOMCTBA cTeneHHBIX psaaoB. Psapr Teinopa u Mii%jqogeg%:

OnpeJeeHHE, YCIOBHS CXOMUMMOCTH pana Telnopa K ucxogHol (Qynkumu. Jlemma = 7!

s VXER JlocTaTouHble YCIOBUSA CXOAMMOCTH psja Teisopa. AJTOPUTM PA3IOKEHUs
v
YHKIMM B psax Makinopena. OCHOBHbBIE pasjioxkeHus (ydkoumis: €, SIX - COSX 1n(1+x)’

I+ x) ,arcigx  arcsInX g pgn Maxnopena. Pasnoxenne Gpynxumii B psix Teiinopa ¢ oMompio

OCHOBHBIX pa3fiokeHuil. [IpuMeHeHue CTeneHHbIX pSIOB: MNPUOIMIKEHHBbIE BBIUMCIICHHUS,
npuOIKeHHOE penieHne TuddepeHIanbHbIX ypaBHEHUH.
4 CEMECTP

Paznen 12. Teopuss BeposiTHOcTeil. CiyuyailiHble BeJIHUYHUHbI W HMX 3aKOHBI
pacnpenejaeHus.

[Ipeamer Teopum BepositHocTeil. CiydaitHbie cOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumpie coOwbitusi. OTHOcuTenbHass dactoTa. Kilaccmyeckoe ©  TreoMEeTpHYecKoe
ONpeJe/IieHue BEPOSTHOCTU. OJIEMEHTapHasi Teopus BEpOATHOCTEH. MeToabl BBIUMCIIECHUS
BeposiTHOcTel.  IIpocTpancTBO  snemeHTapHbIX  coObITHM. Kitaccuueckoe — ormnpeneneHue
BEPOSITHOCTU.  AnreOpa  cOOBITHIl: TeOpeMbl O  BEpPOSITHOCTH  CYMMBbI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO Tpynny. AKCHOMaTU4YeCKOe onpezeseHue BeposiTHOCTU. CTaTUCTUUECKOE OIpeielieHHe
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. T€OopeMbl O BEPOSITHOCTH NPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BepostHOCTh. [loBTOpHBIE McHBITanus. @opmyna bepHymim.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne ciaydallHOM BenWYMHBI. J[MCKPETHBIE W HENPEPBIBHBIC CIIYYaiiHbIE BEJIMYUHBI.
3aKoH pacHpeesieHus ciay4aiHoN BeanurHbl. OYHKIUS paclpeaeseHus], ee CBOMCTBa, rpaduk.
[InoTHOCTH pacmpeneneHus] HENpPEepbIBHON CllydallHON BeIMYMHBI (IIJIOTHOCTb BEPOSITHOCTH).
@opMyna s BEpPOSTHOCTH IIONMANAHUS HENPEPBIBHOW CIIydalHOW BEJIWYHMHBI B JaHHBIN
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MHTEPBaJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTbh BEPOSITHOCTH, F€OMETPUUYECKHI CMBICT (POPMYIIbI.
bunomuansHoe pacnpenenenue, pacnpeaeneHue Ilyaccona, paBHOMepHOe pacnpeseieHue,
HOPMaJIbHOE pacrpeiesieHue, S3KCIOHEHIIMAIbHOE pacpe/iesIeHue.

Paszpen 13. MaremaTu4eckasi CTAaTUCTHKA.

[Ipenmer maTemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEeMaTHYECKON CTATHCTUKH.
Bri6opounsiit meroa. Cratuctudyeckoe onucanue. Beibopku. ['mcrorpamMmma u MOJUIroH 4acToT.
Cratuctuueckas (amnupuyeckas) QyHKIUS pacipeneneHus. BriOopouHble XapaKTepUCTUKU U
ux pacnpenenenus. CoctosarenbHble, (P(EKTUBHBIE CMEIICHHbIE U HECMEIEHHbIE OLIEHKH
napameTpoB. CTaTUCTUUECKOE CPEIHEE, CTaTUCTUYECKasl JUCIEePCUsl U CTaTUCTHUECKOE CpeHEe
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKH HEU3BECTHBIX: MAaTEMATHUYECKOIO 0XKHMJIAHUs, AUCIIEPCHUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHMs. JloBepUTEIbHbIE UHTEPBAIbI U MHTEPBAJIBHBIE OLIEHKH.
JloBepuTeNnbHbIE OLIEHKU HEU3BECTHOM BEPOSITHOCTH 1O OosblIMM BblOOpKaM. [loBeputenbHas
OIICHKa MaTeMaTH4eCKOro OKMJAHUS NpU HEU3BECTHOM mucnepcuu. JloBepurenbHas OLEHKA
CPEIHEero KBaJIpaTUYHOro OTKIOHeHus. TouHble BbIOOpouHble pacnpeneneHusi: CteroneHTa (t-
pacnpenenenue), Pumepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
[IpoBepka cTaTUCTUYECKUX TUNOTE3. MareMaTH4YecKHe METOJ]bl IPOBEPKH CTaTHUCTUYECKUX
TUN0TE3. DJIEMEHTbl TEOPUH KOPPEISALIUH.
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4. O0bemM yuyeOHOM THCHHILINHBI

CemecTp
Bun yuedHoii padoThI Bcero 1 2 4
3E AKam.4. 3E AKam.4. 3E AKam.4. 3E AKam.4. 3E AKam.4.
OO0uiasi TPy10€eMKOCTb I CHUTIJIHHbI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[Tpaktuueckue 3ausarus (I113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padora 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonrakTHast camocTosiTenbHast pabota 0,6 0.4 0 0 0,2
CamMocTosiTeTbHOE U3yYEHUE Pa3/IeiIOB 8,44 303.4 2,34 83.6 2,22 R0 2,22 R0 1,66 59.8
JUCITUTIINHBI
Buja konTpoJs — 3ader ¢ oueHKoi + +
Bua xonrposs — 3auer + +
Bua koHTpoJsi — Dk3aMeH 2 72 1 36 1 36
KonTakTHas paborta — MIPOMEKYTOUHAS 0.8 0.4 0.4
aTTecTaIus 2 1 1
[TonroroBka k ’K3aMeHy. 71,2 35,6 35,6
Bua nTOroBoro KOHTpoJIs: 3a4er c olleHKOMH JK3aMeH JK3aMeH 3auer
Cemectp
Bun yuednoii padoThI Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTtp. 4.
OO0uiasi Tpy10€eMKOCTh I CHUTIJIHHbI 18 486 5 135 5 135 5 135 3 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexun 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[Tpaktuueckue 3ausarus (I113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTesibHas padora 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonrakTHas camocTosiTenbHast pabota 0,45 0,3 0 0 0,15
CamMocTosiTeTbHOE U3yYEHHUE Pa3/IeiIOB 8,44 22743 2,34 62.88 2,22 2,22 1,66
JUCITUTIINHBI
Bua koHTpoJisi — 3a4eT ¢ OLeHKOoi + +
Bua xkonrposs — 3auer + +
Bua koHTpoJsi — Dk3aMeH 2 54 1 27 27
KoHTakTHas paboTa — MpoMeKyTo4Has aTTeCTallUs 2 0,6 1 0,3 1 0,3

42




[ToaroToBka Kk 3K3aMeHy.

53,4

| 26,7

| 26,7

Buja uTOroBoro KOHTpoJIf:

3a4eT ¢ OLEHKOI

IK3aMeH

IK3aMeH

3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«DPu3zuKa»

1. Heap qucuunIMHbI — TPHOOpETEHUE 00YIAIONTUMHUCS 3HAHUM TI0 OCHOBHBIM pasnenaM (pU3uKu u
YMEHHIO IPUMEHATD UX B JIPYTHX €CTE€CTBEHHOHAYUHBIX AUCLUIIINHAX.

2. B pe3syabTaTe u3yyeHUs1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH X JTOCTHKCHUS:

OIlIK-2.4, OlIK-2.7, OIIK-2.11

3nams:

- (u3nueckue OCHOBbI MEXaHUKH, (U3UKH KOJIeOaHWH W BOJH, DJIEKTPUYECTBA M MarHeTus3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (PU3NUKU U TEPMOJAMHAMUKH, KBAHTOBON (DU3UKH;

- cMbIC]T QYHIAMEHTAJIBHBIX (U3NYECKUX 3aKOHOB, MPUHIIUIIOB U MOCTYJIATOB; UX (GOPMYIUPOBKHU U
T'paHUIIB TIPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SIBIECHUN C (yHIaMEHTAJbHBIMU NPUHLUIAMH U 3aKOHAMH
(U3HUKN; OCHOBHBIE METO/IbI PEIICHUS 3a]1a4 110 ONUCAHUIO (PU3UUECKUX SIBJICHMUIA;

- METOJIbI 00pPabOTKH Pe3yabTaTOB (PU3UUECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUUECKUE 3HAHUS U HKCIEPUMEHTAIbHbIE METOJbl UCCIEIOBAHUS NPU PELICHUU
npodecCHoHANBHBIX 33/1a4;

-IIPOBOJIUTH PACUYETHI, OCYLLECTBIATH aHAJIU3 U HA OCHOBE 3TOT0 JIeJaTh 000CHOBaHHbBIE BBIBO/IBI;

- QHAJIM3UPOBATh PE3yJIbTaThl HAOIIOAEHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMPENENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY 3KCIEPUMEHTAIbHOW HHQOpMAIU
IIpY MOMOIIU T'pauKOB, TAOIUI] U YPAaBHEHUI;

- Mpe/CTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYI0 U TEOPETHUECKYI0 MH(OPMALHMIO B YCTHOU U
MMCbMEHHOU (popMe, B TOM YHUCIIE C UCTOJIb30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PyA0BAHNUS;

- HaBbIKAMHM 0OOCHOBAHMSI CBOUX CYXKJEHHUI U BbIOOpa METOJa UCCIIET0BAHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Metoapl (U3HUECKOTO HCCIEAOBAHUS: OIBIT, THUIOTE3a, SKCICPUMEHT,
teopus. lIpenmer kunematuku. [lepememenune, ckopocTs, yckopeHne. KuHemaTnyeckne XapaKTepUCTUKU
BpaIaTEIbHOTO ABMKECHUS.

1.2. 3akonsl HploToHA. 3aKOH BCEMUPHOTO TATOTEHUSA. 3aKOH BCEMUPHOTO TATOTEHUs. J[BuxeHHe
TeJla MepeMEHHOM Macchl. YpaBHeHUs: Memepckoro. @opmyna L{noakoBCKoro.

1.3. Yopyruii u Heynpyrui yaapsl mapoB. MOMEHT HHEpLIUU MaTEpUAIIbHOW TOYKU U TBEPAOTO TeNa.

1.4. KunemaTtuka rapMmoHudeckux kojeOanuil. [uddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuil. IloHATHe O 3aTyxaoIIMX M BBIHY)XJIEHHBIX KojeOaHusix. BonHoBoe aBmxeHue. BosHbl
IIPOJIOJIBHBIE U NOIIEPEYHBIE.

Pazoen 2. Monexynapnas ¢puzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpPMOJAMHAMUKM M (QU3MYeCKOW KUHETHKH. MneanbHblii ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmbici. PeansHbiii ra3. YpaBuenne Ban-nep-Baanbca.

2.2. TepmomuHamuueckuii meton B (u3uke. PaBHOBecHBbIE cocTOsiHMS. Hadama TepMoIuHAMUKH.
[{ukspl. DHTPONHUS U €€ CTaTUCTUYECKOE TOJIKOBAHHE.

2.3. SBnenue nepenoca. dudpdysus. 3akon duxa. TemnonpoogHocts. 3akoH dypre. BHyrpenHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.
3.1. 3akom Kymona. Teopema Octporpaackoro-I'aycca. Jumosb.  JudnexkTtpuku B
AJIEKTPOCTATUYECKOM MOJIE.
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Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.
4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUusA. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.
5.1. Uurepdepenuus BonH. dudpaxuus BoaH. [lonsgpuzanus BoH.

5.2. TemoBoe u3nmyuenwue. 3akoH Kupxroda. 'nmoresa [1nanka. KBantoBoe 00bsiCHEHHE TEMIIOBOTO
u3nyuyenus. dpdexr Komnrona.

5.3. Snepnas mozensb aroma. [loctymarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmuor keanmosou ghusuxu.

6.1. T'unote3a ne bpoiinga. BonnoBoe ypaBHenue lllpeaunrepa nms cranMoHapHBIX COCTOSHUM.
Omnsitel LTepua-I'epnaxa.

6.2. Muorosnektponsabiii atoM. Dddext 3eemana. [lpunnun [laynmu. KBaHTOBBIE cTaTHCTHYECKHE
pacnipenenenus boze-Ditamrelina u @epmu-/upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

4. O0beM yueOHOMH TUCHUITUHBI

Beero CemecTtp
Bun yae6noit paboThl Ne 2 Ne 3
3E Akan. 3E Akan. 3E Akan.
9. 9. 9.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 432 6 216 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,5 128 13 48 22 30
3aHATHS:
Jlexuu 1,3 48 0.4 16 0.9 32
[TpaxTuueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
Jlaboparopusie paboTsi (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesibHas padoTa 6,5 232 3,7 132 2,8 100
KonrakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIoB 6,5 2312 3,7 1316 2,8 9.6
JTUCITUTUTUHBI
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KontakTHas pabota — mpOMEXyTOUYHas 0.4 0.4 0.4
arTecTanus 1 1 1
ITonroToBka K SK3aMeHYy. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
N No cemectpa No cemectpa
Bun yae6noit paboThl A A A
3E TP | 3p TP | g CTp.
9. 9. 9.
OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 12 324 6 162 6 162
KonrakTHas padoTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHSATHS:
Jlexkmn 1,3 36 0.4 12 0.9 24
[Tpaxtnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
Jlaboparopusie pabots! (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTeJibHast paboTa 6,5 174 3,7 99 2,8 75
KonrakTHas camocrositenpHas padora 6,5 0,6 3,7 0,3 2,8 0,3
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CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 173.4 98 7 747
JUACIUATIINHBI

Buabl KoHTpOJIA:

JK3aMeH 2 54 1 27 1 27
KonrtakTHas pabota — HpoMexyToyHas 0.6 0.3 0.3
arrecTanus 2 1 1
IToaroToBka K SK3aMeHY. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpo0JieMbl yCTOHYHUBOIO PA3BUTHS»

1 Heap aucuMmIMHbl — cPOpMUpPOBATH y CTYACHTOB IEJIOCTHYIO KapTHUHY MHpa Ha OCHOBE
KOHIICTIIIMM YCTOWYMBOTO Pa3BUTHS, TO3HAKOMHUTH CTYJACHTOB C LEISMU YCTOMYUBOTO PA3BUTHUS, TOHATHSIMH
YCTOMYMBOCTH M HEYCTOWYMBOCTH JMHAMUYECKHX CHCTEM B OKPYXKAIOIIEM MHUPE; pecypcax W Pa3BUTHH,
AHTPOIIOT€HHOM BO3JCHCTBUU Ha OKPYXKAIOLIYIO CPELy, YIPABICHHN KaU€CTBOM OKPYKAIOIIEH CpeIbl.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JIKEeH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

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

Buame:

— OCHOBHBI€ OTIPE/ICIICHUS W MPUHITUATIBI KOHIENIIUN YCTOWYHUBOTO Pa3BUTHS;

— OCHOBHBIC XapaKTEPUCTUKH OMOTHYECKUX, AOMOTHMYECKMX ¢ aHTPOTOTeHHBIX (HaKTOPOB,
OKa3bIBAIOIIUX BJIMSHUE HA )KUBBIC OPraHU3MbI, BKITIOYAs YEIIOBEKA;

— OCHOBHBIE CYIIECTBYIOIINUE MPOOIEMbI, BOSHUKAIOIINE TIPU B3aMMOICHCTBUH SKOHOMHKH, OOIIIECTBA 1
OKpYKarollel Cpeibl;

— COBPEMEHHBIC CHUCTEMBl HHICKCOB W HWHAMKATOPOB YCTOWYMBOTO Pa3BUTHS, MX OCOOEHHOCTH H
HEJIOCTATKHU,

Ymems:

— Jle7IaTh CHUCTEMHBIA aHaJIW3 CYHIECTBYIOUIMX 3KOJIOTO-COLMAIBHBIX, COLIMATbHO-DKOHOMUYECKUX U
9KOJIOTO-DKOHOMHYECKHUX MPOOIIeM;

— HaXOJUTh HamOoOJIee pallMOHALHBIN BapUAHT PEIICHUS MOCTABJICHHBIX 33/1a4 ¢ YYETOM KOHGIMKTA B
MOTPEOHOCTAX YEIOBEKA M OTPAHUYCHHSIX OKPYKAIOIICH CPEeIbI;

Braoemw:

— HaBBIKAMH TIOJIb30BaHUsI COBPEMEHHOM JINTEPaTypoil B 00JIaCTH YCTOMYMBOTO PA3BUTHSI M SKOJIOTHH;

— YMEHHEM aHaJM3UpPOBATh HOBBIE TEOPETUYECKHUE U MPAKTUYECKHE TMPOrpaMMbl M IPOEKTHI,
HaIpaBJIEHHbIE Ha JTIOCTHKEHHUE 1eJIeH YCTOMYHBOTO pa3BUTHS,
— IpHeMaMH MPUHATHS PEIICHUN MO YPEryIupOBaHUIO0 KOH(DIMKTHBIX CHUTYyalluid B 0OJACTH YCTOWYHMBOTO
Pa3BUTHS U UCIIOJIBb30BAHUS PECYPCOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue
Henu, 3amaun u mpeamer Kypca. Mecto Kypca B CHCTEME XMMHUYECKOIO OO0pa3oBaHHA. DKOJIOTHYECKOE
oOpa3oBaHue 1 00pa3oBaHue JJIsl yCTOMUNBOIO PA3BUTHSL.
Pazoen 1. Ocnognvie nonamusn Kypca. Oouiecmeo u oKpyxycarouias cpeoa
Poct u pa3ButHe. YCTONYMBOCTD U HEYCTOMYMBOCTh IMHAMUYECKUX cUCTeM. buocdepa kak quHamuueckast
cucrema. YenoBek: Ouojormdyeckuit BuJ W nuBUiau3auus. CUCTEMBl NMOJIJEPKAHUSA KU3HU U CHUCTEMBI
nojJiepkanus LuBuUiIu3aunuu. Hacenenue, Npou3BOACTBO, COCTOSIHUE OKpykaromed cpenpl. [lonsarue
YCTOMYMBOTO pa3BUTHs. PuMckuii xiryd u rmiobanbHas mnpobiemaruka. HeoOXoammocTh B yCTOWYHMBOM
pazButuu. CoaeprkaHue U BOJIIOLIUS MTPEICTABICHUN 00111eCTBA 00 YCTOMUNBOM Pa3BUTHH.
Paszoen 2. Buocghepa, ee 360on10uyun u ycmoiruugocms. Ikocucmemot 3emau u yCmouiueocms
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OcHoBHble cBeneHusi o 1uiaHete 3emursi. CtpoeHune u coctaB atmocdepsl. MupoBoit okean. Jlutocdepa.
buoTtnueckas u abuoTnueckas cocTaBisifoIIMe OMocdeprl: OCHOBHBIE XapakTepuCcTUKH. [loToku sHEepruu B
cucreme CosHie-3emsl.

OcHoBHble MOHATUS d3Kojoruu. CucremMpl NHOJUIEpKaHUS KU3HM Ha 3emie: oOmwuil o030p. Ilonstue
skocucTeMbl. CTPYKTypa U COCTaBIISIIOIIME SKOCUCTEM. Buapl, nomynsuuu, coodmectsa. Bzaumoneiicreue
BUJIOB B 3KocHcTeMax. OCHOBHBIE TUIIbI SKOCUCTEM.

[ToToku sHeprum M BellecTBa B 3KocucTeMmax. Tpodudeckue menu. Meraboau3sM U 3JIEMEHTHBIM cOCTaB
XKUBOU 1 HEXUBOM Marepuu. OCHOBHbIE OMOT€OXUMUYECKUE UK (KPYroBOpOTHI BemiecTB). LluknmnunocTs
MPOIIECCOB B brochepe u yCcTOHIUBOCTb.

W3menenuss B momyssiusix, cooOuiecTBax, 3KocucTeMax. Peakius >XKHMBBIX CHCTEM Ha HW3MEHEHHS
okpyxatomeir Cpenbl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMBI. 3aKOHBI M TPUHITUTIBI SKOJIOTHH.
buopasHooOpazue u ycTOMYMBOCTH JKOCHCTEM. BuaoBoe pa3zHooOpa3ue - HeoOXOJUMOE YCIOBHE
YCTOWYUBOCTH OHMOChEpHI.

Pazoen 3. Yenoseuecmeo kax uacmo ouocghepol. /Jemozpagpuueckue npodiemovt coepemennozo mupa.
OcoOeHHOCTH 4YeJoBeKa Kak OMOJIOTMYECKOro BuAa. J([MHaMUKa 4eOoBEYEeCKON MOMYINSIIMM, POXKIAAEMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoGiembl COBpEMEHHOIrO 3Tama pocTa YHCIEHHOCTH HACEICHHUS.
I'eorpaduueckoe pacnpenenenue HaceneHus. Cenbckoe M ropojickoe HaceneHue. YpoOanuzanus. Cpena
oOuTaHus YeJoBeKa 1 OKpyxatomias cpeaa. PopMUpOBaHUE TEXHOT'C€HHOM CpeIbl.

PerynupoBanue Hapogonacenenus. CraOwin3anusi YUCICHHOCTH HACEIEHMs] WM JACTOMYJSIIMS: OLIEHKa
IIpe/leIbHOM YMCIEHHOCTU HacelleHus 3eMJM. PeluruosHble, HPaBCTBEHHbIE U COLMAJIbHBIE MPOOJIEMbI
OTpaHUYEHUS POKAAEMOCTH U TJIAHUPOBAHUS ceMbU. PerroHanbHble 0COOEHHOCTU. MBbIILIEHuE, SI3bIK, POJIb
oOyuenusi. Herenernueckuil xaHayn BuAoBOM mnamsTH. [lonoxkutenbHble W OTpHULIATEIbHBIE IOCIEICTBUS
HaJU4Msl HEreHETHIECKOH mamsTu. [ 'eHiepHbie mpoOIeMBbl.

Pazoen 4. Pazeumue u pecypcol

Ompenenenue pecypca. Kmaccudukamus pecypcoB. HeBo300HOBHUMBIE, BO30OHOBHMBIC, HEHCUEpPIAEMbIE
pecypcbl. MartepuanbHble, JHEpreTuyeckue M HUHGOPMalMOHHBIE pecypchl. ['eHeTHueckue pecypcebl
o6uoctepsl. CocTossHUE M MUPOBBIE 3amachl OCHOBHBIX BHJIOB IPHUPOJHBIX pecypcoB. l'eorpaduueckoe
pacnpeziesieHue 3aracoB IPUPOIHBIX PECYPCOB.

Pa3BuTne nuBMIM3alMM U PAacXOJOBaHHE MPUPOIHBIX pecypcoB. IIpUHLMIIBI YCTOMYMBOTrO pa3BUTHUS B
OTHOIIEHUHM NPUPOJHBIX pecypcoB. Poib BO300HOBHMBIX M HEHUCYEPIIAEMBIX PECYpCOB B YCTOHYMBOM
oOuiecTse.

Pazoen 5. Aumponozennoe eo3oeiicmeue na ouocgepy

AHTpPOIIOTEHHBIE BO3MYUICHUSI OMOTr€OXMMHUYECKHX LUKIOB U JAErpajalis CUCTEM MOAJCpKAHUS KU3HU.
I'moGanpHbIE, perHOHANIBHBIE U JIOKAJIbHBIE TPOOJIEMBI OKPYKAIOLIEH Cpebl.

3arpsizHeHne atMochepsl (KUCIOTHBIE NOKIM, (OTOXUMUYECKUI CMOT M T.J.). 3arpsA3HEHHE BHYTPEHHUX
BOJ 1 MupoBoro okeaHa. 3arpsi3HeHue JIUTOC(EpsI; Ierpajgaius 3eMelb, OIyCTbIHUBAHUE.

Paszoen 6. Knumamuueckue nocieocmeus usmMeHeHus cocmaga ammocgeput

['moGanpHBI 3HEpreTUyecKkuil OajaHC, NApPHUKOBBIA S(PQPEKT Kak NPUPOIHBIM (aKTOp MNOLAEpHKAHUSL
YCIIOBUH CyIECTBOBaHMSA XKUBOM MaTepud. llapHukoBbie raspl. ICTOYHMKH M CTOKM JTMOKCHJA yriaepoja U
JPYrUux MapHUKOBBIX ra30B. MI3MeHeHne KOHLEHTpalluu TUOKCUAA YIIIepoJia U IPYruX MapHUKOBBIX ra30B B
atMocdepe; MeXaHu3M riI00aJTbHOTO TOTETUICHHUS.

[TocnencTBus riao0anbHOrO MOTEIUICHUS: MOBBIIIEHUE YPOBHS MUPOBOIO OKE€aHa, 3aTOIIEHUE MPUOPEKHBIX
30H; TasHUE JIETHUKOB M BEYHON MEpP3JIOTHI; JedopMalus KIMMAaTHYECKUX U CEJIbCKOXO3SICTBEHBIX 30H U
reorpauueckoil CTPYKTypbl IPOU3BOJCTBA IPOJOBOJBCTBUS; H3MEHEHHUS pPACTUTENBHOIO IOKPOBa,
OIYCTHIHUBAHUE.

Pazoen 7. 3enenas peeonroyusn

3eneHass XuMusl. 3ejeHasl dHepreTuka. 3ejeHas SKOHOMHKA. [loHsTHe HU3KOYIIIepoaHON (LMKINYECKOH)
skoHOMHKH. CreHapuu HU3KOYTJepogHoro pas3Butus ains Poccun. Haumywiime nocTymHble TEXHOJOTHU.
OcHOBHbBIE IPUHLIUIIBI 3€JIEHOTO MPOU3BOACTBA. ['0CyJapCcTBEHHOE PErylIMpOBaHUE IPUPOOTIONb30BAHUS HA
octoBe H/IT. Dxonoruueckuii cien yenoBedyecTna. 3eneHblid opuc. KapOGoHOBbIE MOIUTOHBI.

Pazoen 8. Mupoeo33penue, s3muxa u ycmouuueoe paeumue.

[lepexon ot obmiectBa NoTpediaeHUs K ycToiunBoMy oOuiecTBy. M3mMeHeHHe CTpyKTypbl ImOTpeOHOcCTel
oOliecTBa U KpUTEPUEB KauecTBA JKU3HU U YPOBHS pa3BUTHsL. PoJib KyJIbTYpHBIX U PETUTHO3HBIX TPaAULIUMA
B Mpo0sieMe YCTOMYMBOTO Pa3BUTHSL.
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Nudopmanus, 3HaHWe, HayKa, TEXHOJIOTHH. YBEIWYCHUE POJIM WH(OPMAIMOHHBIX PECypcoB B 0OIIEM
Oanance pecypconotpedienus. Mudopmanuonnoe (moctuHmycTpruanbHoe) oomecTBo. Poas oOpa3zoBanus B
YCTOWYMBOM OOILIECTBE.

4 O0beM yueOHOM TMCHUTTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoTbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHbBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,1 76 57
KoHTakTHas camocrosiTesnibHas paboTa 0,2 0,15
2,1
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 75,8 | 56,85
Buja koHTpOJISI: 3a4er

AHHOTauus padoyeii mporpaMMspl TUCHUIINHBI «be3onmacHocTh
JKU3HEEeATETbHOCTH

YueOnast gucnuminHa "be3omacHOCTh  KH3HEAESITeNbHOCTH" -  0o0s3aTenbHas
IUCIMITINHA  (eAepalbHBIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAApTOB  BCEX
HaIpaBJICHUI MEPBOr0 YPOBHS BBICIIETO MPOQPECCHOHATBHOTO 00pa3oBaHus (OakajgaBpuara)
U CTICIIHATIUTETA.

1. Hear aucnumiadHbl -  QGopMHUpOBaHUE TPO(YECCHOHATBLHON  KYJIBTYPBI
0e30MacHOCTH, TMOJ KOTOPOH TOHMMAETCs TOTOBHOCTh W CIIOCOOHOCTh JUYHOCTH
UCTIONB30BaTh B POGECCUOHATBPHON IeATEIHHOCTH MPHOOPETEHHYIO COBOKYITHOCTh 3HAHUH,
YyMEHUW U HaBBIKOB sl oOecrieueHus Oe3omacHOCTH B cdepe mpodeccuoHalIbHON
JESATEIBHOCTH, XapaKTepa MBIILICHUS ¥ [IEHHOCTHBIX OPHECHTAIMH, TIPH KOTOPBIX BOTPOCHI
0€30MMacHOCTH PacCMAaTPUBAIOTCS B KAYECTBE MPUOPHUTETA.

OCHOBHBIMHM 3a7]a4aMH JTUCIUILTAHBI SIBJISIOTCS

* MPUOOPETCHUE MOHUMAHHUS MPOOJIEM YCTOMYMBOTO PA3BUTHS M PUCKOB, CBA3AHHBIX C
JESITeLHOCTHIO YEIOBEKa;

* OBNIQJICHHE TPUEMaMU PAIMOHAIHM3AINH JKU3HEEATEIHPHOCTH, OPUECHTHPOBAHHBIMU
Ha CHIDKEHHUS aHTPOIOTEHHOTO BO3JEHCTBUS Ha MPHUPOAHYIO Cpeoy U oOecrieueHue
0€30MacHOCTH JTHYHOCTH U OOIIECTBA;

* popmupoBanue:

- KyJAbTYpHl 0€30MacHOCTH, 3KOJOTHYECKOTO CO3HAHUS U PUCK-OPUEHTHUPOBAHHOTO
MBIIUICHAS, TPU KOTOPOM BOMNPOCHI O€30MAaCHOCTH M COXPAaHEHHUs OKPYKAIOLIEH Ccpeabl
paccMaTpUBaIOTCS B KAYECTBE BAXKHEUIIINX MTPHOPUTETOB )KU3HEICATEIHHOCTH YEJIOBEKA;
- KyJIbTypbl Tpo(hecCHOHANbHOW O€30MacHOCTH, CTIOCOOHOCTEW sl HICHTHU(PUIMKAIIUH
OTaCHOCTH W OILIEHWBaHUS PUCKOB B cpepe cBoei mpodeccnoHaIbHOM eATeTbHOCTH;
- TOTOBHOCTH TMPUMEHEHHUs MPOdeCCHOHATBHBIX 3HAHWHA JJI1 MHUHUMH3AIUA HETaTUBHBIX
IKOJIOTUYECKUX TOCIECTBUH, 00ecTiedeHns 0€30MacHOCTH M YJIy4IlIeHUsl YCIIOBUH TpyAa B
cthepe cBoeit mpodeccnoHanbHOM AeATEILHOCTH;

- cmocoOHOCTel K OIICHKE BKIaJa CBOCH TPEIMETHOH 0O0JacTH B peEIIeHHE
AKOJIOTUYECKHUX TPOoOJIeM U npobdieM 6€301MacHOCTH.
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2. B pe3ysabTare 0CBOCHMSI AUCHUIIMHBI CTYIEHT J0JI2KEH:

Obnaoamys ClenyOIMMU KOMIETCHIIUSIMA U UHANKATOpaMU UX JAocTwxkeHus: VK-8.1,
VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3uame:

- OCHOBHBIE TeXHOC(EpHBIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JCHCTBUSI BPEIHBIX U OMACHBIX (DAKTOPOB HA YEOBEKA U MPHUPOIHYIO
Cpeay, METOJAbl 3alllUThl OT HUX MNPUMEHHUTENIbHO K cdepe cBoel mnpodeccroHambHON
eITeIbHOCTH

Yumemn:

- UICHTU(UIIMPOBATH OCHOBHBIC OMMACHOCTH CPE/Ibl OOMTaHUS YEJIOBEKA;

- OIICHMBATh PHUCK HMX peaIM3alllH, BBHIOUpPATh METOABI 3aIIUTHl OT OMACHOCTEH
MIPUMEHUTEINIHHO K cdepe cBoeil mpodecCHOHAIBHON AeSTEILHOCTH U CIIOCOOBI 00eCIIeueHHUsI
KOM(OPTHBIX YCIOBHM KU3HEICSITEIHHOCTH

Bnaoems:

- 3aKOHOJATEILHBIMU M TIPAaBOBHIMH aKTaMU B 00JacTH O€30MaCHOCTH M OXpaHbI
OKpY>Karolien cpenbl, TpeOOBaHUSIMU K O€30MaCHOCTH TEXHUYECKUX PErIaMeHTOB B cdepe
npo¢eCCUOHATILHON JIeITEIbHOCTH;

- cnoco0aMu ¥ TEXHOJIOTHUSIMU 3allUThl B UpE3BBIYANHBIX CUTYAIIUSIX;

-TIOHSITUHHO-TEPMHUHOJIOTHYECKUM aIllapaToM B 00JaCTH 0€30MMacHOCTH;

- HaBBIKAMU palMOHANIH3alUM MPO(HECCHOHAIBHOM  JEATEIBHOCTH C  ICJIbIO

obOecrieueHus1 6€30MaCHOCTH U 3aIlUTHI OKPY>KAIOIIEH CPEIbI.

3. Kpartkoe coaep:kaHue JUCUUIJINHBI.

1. Beenenue B Oe3omacHocTh. OCHOBHBIE MOHATHS U omnpezeneHus. besomacHocTs u
YCTOWYMBOE pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEpHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemMeHHOe cocTOosTHUE TeXHOC(hephbl 1 TeXHOCHEpHOU 6€30MaCHOCTH.

3. Unentudukanuss u BO3JCHCTBUE Ha 4YeJNOBEKA BPEAHBIX U OMNACHBIX (HaKTOPOB
cpeabl OOUTaHUS.

Knaccudukanus HeratuBHbIX (PaKTOpPOB Cpelbl OOUTaHUS YeIOBEKa. XUMHUYECKUE
HeraThBHbIE (DaKTOphI (BpeIHbIE BellecTBa). MexXxaHWYecKhe M aKyCTUYeCKHue KosieOaHws,
BUOpaIMs M IIyM. DJNEKTPOMAarHUTHbIE M3Iy4deHUs U mojs. MoHusupyromue u3iydeHue.
Onextpuueckuid ToK. OmnacHble MexaHuueckue ¢akropsl. [Ipomeccsl ropenus u
MOKapOB3PHIBO- OMNAacHbIe CBOMCTBA BEIIECTB U MaTepuanoB. CTaTHUECKOE 3JIEKTPUUECTBO.

4. 3ammura 4YenoBeKa U cpelpl OOUTAaHHUA OT BPEAHBIX U OMACHBIX (HAKTOPOB
MPUPOAHOTO, AHTPOIIOTEHHOTO M TEXHOT€HHOT'O MPOUCXOXKICHHUS.

OcCHOBHBIE TPUHIUIBI 3alIMTHl. 3allUTa OT XWMHUYECKHMX U OHOJOTHYECKUX
HEraTUBHBIX (AKTOPOB. 3allMTa OT JSHEPreTUYECKUX BO3ACHCTBUN M (PUIMYECKUX MOJEH.
Obecnieuenre 0€30MaCHOCTH CHUCTEM, paboTalomMX TOJ JaBieHHeM. be3omacHOCTb
DKCIUTyaTallu  TpyOONpOBOJOB B XMMHUYECKOM  NIPOMBIIUIEHHOCTH.  be3omacHas
AKCILTyaTalusi KOMIIPECCOPOB. AHAIIU3 U OLIEHUBAHUE TEXHOTEHHBIX U MPUPOJIHBIX PUCKOB.

5. Obecneuenne KOMGMOPTHBIX YCIOBUW ISl KU3HU M JEATEIBHOCTH YeJIOBEKa.
[lonsitue KOMGOPTHBIX WM ONTUMAJBHBIX YCIOBHH. MUKpOKIMMAT MOMEIICHU.
OcaelieHue u CBETOBas Cpe/ia B IOMELIEHUH.

6. [lcuxoduznonoruyeckue U IProHOMUYECKIE OCHOBBI 0€30MMaCHOCTH.
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[Icuxudeckue Mpouecchl, CBOMCTBA U COCTOSHUS, BIUSIONIME HA O€30acHOCTh. Bubl
U YyCIIOBUS TPYJOBOM €ATENbHOCTH. DPrOHOMUYECKUE OCHOBBI O€30IaCHOCTH.

7. Upe3BblUaliHbIE CUTYallud U METO/IBI 3AILUTHI B YCIOBUAX UX PEATM3ALINH.

O6mue ceenenust o YC. Tloxkap u B3pbIB. ABapUU Ha XUMUYECKH OMACHBIX OOBEKTAX.

Panunanmonnsie aBapuu. [lpubopsl paaualiMOHHOM, XHMHMYECKOW pa3BeIAKd U
JNO3WMETPUYECKOr0 KOHTPOJIA. Ype3BblUailHble CHUTyallUM BOCHHOIO BpPEMEHHU. 3alllHUTa
HaceJeHUs] B YPE3BBbIYAMHBIX CUTyalMsIX. YCTOMYMBOCTH (YHKIHOHUPOBAHHUS OOBEKTOB
HSKOHOMHUKH B UYPE3BBIYANHBIX CUTYALHSX.

8. YnpaBieHue 6€301aCHOCTBIO )KU3HEAEATEIbHOCTH.

3aKkoHOJaTebHbIE U HOPMAaTHBHBIE NPABOBBIE OCHOBBI YIPABICHUS 0O€30MAaCHOCTHIO
KU3HEAEATEIbHOCTU. DKOHOMUYECKUE OCHOBBI YIpaBlieHUs Oe3omacHocThio. CTpaxoBaHHUe
puckoB. ['ocynapcTBeHHOE ynpaBieHHE O€30IaCHOCTBIO.

4. O0bemM y4eOHOI TUCUMIITIMHBI

Bun yuebnoit paboTsl B 3ageTHBIX B akan. B acrp.
eIMHUIIAX yacax yacax

OO611ast TPYA0EMKOCTb AUCHHUIIIINHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
IIpakTnueckue 3aHATHS - - -
Jlaboparopabie paboOThI 0,44 16 12
CamocrosiTesibHasi pabora 1,67 60 45
KonrakTHas camocrositenbHas pabota - - -
[TonroroBka K 1ab0paTOpHBIM paboTam 0,56 20 15
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIMHbI 1,11 40 30
Buabl KOHTpOJIS:
JK3aMeH 1,0 36 27
KoHnTakTHas paboTa — MpoMeXyTOYHAsI ATTECTaIHs 1,0 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«/HkeHepHasi 1 KOMIILIOTEPHAs rpaduKa»

1 Heap AuCHMIVIMHBI — HAYYUTh CTYJEHTOB Crloco0amM OTOOpa)KeHUsl MPOCTPAHCTBEHHBIX (POPM Ha
IJIOCKOCTH, BBINOJHEHUI0 M YTEHUIO 4YEpTeKEeW METoJaMH KOMIIBIOTEpHOW Tpadukd M IpaBwiaM U
YCIIOBHOCTSIM, IpUMEHsIeMbIM ITpu 3ToM (cTanaaptam ECKJI).
2. B pe3syabTaTe u3ydeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:
Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
VYK-2.1; YK-2.6; YK-2.8; YK-2.10
3nams:
— cmocoObl 0TOOpa)XKEHUs MPOCTPAHCTBEHHBIX ()OPM HA IIOCKOCTH;
— IpaBWja U yCJIOBHOCTHU IIPU BHIIIOJHEHUH YEpTEXKEN;
— BHUJBI CAMMETPUU TEOMETPUUYECKHUX PUTY;
—  BUJBI U3ACTHIA U KOHCTPYKTOPCKUX JOKYMEHTOB;
— OCHOBHBIE BHJbI TIpaduyeckux HHPOPMALMOHHBIX CHUCTEM, 0a30BYyl0 TpadUUecKyl0 CHUCTEMY,
HCIO0JIb3YEMYIO B y4eOHOM IIpolecce.
—  VYmempv: BBINOAHATH U YNTATh YEPTEKU TEXHUUECKUX U3AETUHN C yU€TOM JEUCTBYIOIINX CTaH/1apTOB;
— BBITIOJIHATH ¥ YUTATh CXEMBI TEXHOJIOIMUECKUX MPOIIECCOB;
— HCII0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'papuKH JUI U3TOTOBJICHUS YEPTEKEH.

Braoemy:

50



— cnoco0amu ¥ mpueMamMu U300pakeHus IPEeIMETOB Ha MJI0CKOCTH;
— rpaduueckoit cucremon «Kommacy.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. O0mme npaBumja BbINOJHeHUs: 4eprexeil. [IpaBuia BbimonaHeHHs U o(opMIIEHUS
yeprexeit B coorserctBuu ¢ 'OCT. 'eomeTprueckue nocTpoeHusl.

Pasnen 2. IIpoenupoBanue reomerpuuyeckux ¢puryp. Meron mnpoexkuumii. Ilpsimele n Kpusble
muHun. [lnockocte. IloBepxHoctu. ['eomerpuueckue tena. CummeTpus TreoMeTpuyeckux Guryp.
Omnpenenenre HaTypaJlbHON BEJIMYMHBI OTpe3Ka IpsAMOH U mockoil purypsl. [lepeceuenne reomerpudeckux
00pazos.

Paznen 3. U3obpaxenuss npeameroB no I'OCT 2.305-2009. U3neqnss 1 KOHCTPYKTOpPCKHeE
AOKyMeHTbI. 300pakeHns. AKCOHOMETPUUECKHE YepPTEKU M3Jenuil. Buabl uznenuil 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3b0bl: 00pa3zoBanue, kiaccudukanus, n3o0paxenue 1 0003HaUCHHUE Ha YEPTEKE.

Pa3nen 4. U3o00pakenus aerasneil 1 UX coeJUHeHMI. DCKU3bl U TEXHUYECKHE PUCYHKH JAETajei.
Pe3n0oBbIe u3aenus u coequHeHus. Jlpyrue BUbpl pa3beMHbBIX U HEPA3bEMHBIX COSAMHEHUN AeTasei.

Pa3znen 5. Yeprexku cOopouHbix enuHuu. [IpaBuiia BbimosnHeHuss U odopmiieHuss cOOPOYHOTrO
yeprexa. [leTanupoBanue yepTexeil COOPOUHBIX €IUHULL.

Paznen 6. KomnbrorepHas rpaduka. Co3naHue U pelakTUPOBaHUE YEpTEkKeH MeToJaMu
koMiptoTepHor rpaduxu. Co3nanue TpexMmepHbIx Mojenei. Co3laHue acCOLMaTUBHBIX dYepTexel Ha
OCHOBE TPEXMEPHOUN MOJIEIH.

4 O0beM yueOHOM TMCUMILINHBI.

Beero CemecTtp
Bun yae6noit paboThl ! 2
3E Axkan. 3E Axkan. 3E Axkan.

q. q. q.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 7 252 4 144 3 108
KonrakTHas paboTa — ayIuTOpPHBIE 222 30 133 48 0,89 32
3aHATHSA:
B TOM 4YucJjie B popMe NpaKkTUYeCKOii 1,44 52 0,72 2 0,72 2
MOJATOTOBKH
Jlekun 0,44 16 0,44 16
[TpakTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HcJe B (POpMe MPAKTHIECKOM 1,44 57 0.72 26 0.72 26
MTOITOTOBKH
CamocrosiTeJibHAas paboTa 4,78 172 2,67 96 2,11 76
KoHnTaktHas CaMOCTOATE IbHAs pabota 0.8 0.4 0.4
(3a4eT ¢ OIIEHKOM)
KypcoBast pabora 35,8 35,8
KonTaktHas CaMOCTOATENbHAA pabota 4,78 0.2 2.67 2.11 0.2
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBHBIM paboTam 36 18 18
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 99.2 77.6 216
JVCIATUTAHBI

3aver ¢
3auer ¢ OLIEHKOIA,
Buja uTOoroBoro KOHTpOJIA: .
OLIeHKOM KypcoBasi
padora
Beero CemecTtp
Buj yae6noit paboThl 1 2
3E Actp. 3E Actp. 3E Actp.

q. q. q.

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 7 189 4 108 3 81
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KonrakTHas paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24
3aHATHS:
B TOM 4YucJjie B popMe NpaKkTUYeCKOii 1,44 39 0,72 195 | 0,72 | 19,5
MOJArOTOBKH
Jlexinm 0,44 12 0,44 12
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HcJje B (POpMe MPAKTHIECKOM 144 39 0.72 195 | 072 | 195
IIOATOTOBKH ’ ’ ’ ’ ’
CamocrosiTeJibHAs padoTa 4,78 129 2,67 72 2,11 57
KonTtakrHas CaMOCTOATE IbHAs pabota 0.6 0.3 0.3
(3a4eT ¢ OLIEHKOM)
Kypcosas pabora 26,85 26,85
KonTrakrHas CaMOCTOATENbHAA pabora 478 | 015 | 2.67 2.11 | 0,15
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CaMOoCTOATENbHOE U3YUEHHUE Pa3/IeoB 74.4 58.2 16,2
JMCIUTUTHHEI
3aver ¢

3auer ¢ OLIEHKOIA,
Buja uTOoroBoro KOHTpOJIA: .

OLIeHKOM KypcoBasi

padora

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap AUCHUIUIMHBI — HAYYUTh CTYJIEHTOB TBOPUECKOMY MOAXO]Y K BBINOJIHEHUIO MHXEHEPHBIX
pacueToB Ha MPOYHOCTH, JKECTKOCTh U YCTOMUMBOCTH 3J€MEHTOB KOHCTPYKLMM, JeTajlell U y3JI0B MalllUH U
anmnaparos.

2. B pesyabTaTe u3ydeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX TIOCTHKCHUS:

VK-2.1; YK-2.2; VK-2.4; VK-2.7; YK-2.8; YK-2.9; YK-2.10; IIK-1.1; [1K-1.2; TTK-1.3.

3nams:

— OCHOBHBIE YPaBHEHHS U METObI PELICHHUS 3a/1a4 CONPOTUBIICHUSI MAaTEpUAJIOB U JIeTale MalliH;
— OCHOBHBIE METOJIbI PacueToB Ha MPOYHOCTb, )KECTKOCTh U YCTOWYMBOCTH AJIEMEHTOB KOHCTPYKLUI

MalliH U anmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajeil 1 y3JI0B MAlIUH U allapaToB XUMUYECKON TEXHOJIOTUH;
— KOHCTPYKLMHU, THUIAXU U KpUTEpUH pPabOTOCIOCOOHOCTH JeTaled MalluH, COOPOYHBIX €IUHUI

(Y3JI0B) U arperaros.

Ymems:

— IPOBOJUTH PACUYETHI DJIEMEHTOB KOHCTPYKLUNA HA OCHOBE METOJIOB COIIPOTUBJICHUS MaTEPHUAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBATH JAETAIN MAILUH 10 UCXOJHBIM JAHHBIM;
— TIPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUAM pabOTOCIOCOOHOCTH U KOHCTPYUPOBAHUS JieTasielt

MalllyH;

— BBINOJIHATh M YUTATh TEXHUYECKUE CXEMbl, YEPTEKU U ICKU3BI JETajlel, y3JI0B U arperaroB MalllvH,
cOOPOYHBIX UYepTEKEN U UepTeKU OOIIEro BUAA.

Braoemy:

— HaBBIKAMHU pacueTa COIPOTUBIIEHUS MaTepUaAIOB aHAIMTUYECKUMHU METOAAMU;
— HaBbIKAMHM BbIOOpa MaTEpHAIOB 0 KPUTEPUSIM [IPOYHOCTH;
— pacueraMu TUIOBBIX J€Tallell MallKH, NOJb3YICh cipaBoyHOM uteparypoit u I'OCTamu.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI

Paznen 1. Omnpenenenue peakuuii omop. PacrskeHue-cixatue. AOCOIIOTHO TBEPIOE TEIO.
DneMeHTbl CTaTUKU. YpaBHEHUs paBHOBecus. CBs3M U UX peakiuu. OCHOBHbIE NOMYIIEHUS W HPUHLHUIIBI
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CONPOTHUBIICHUS] MaTepuanoB. Meton ceuennii. Hampsoxenus, nepopmannu u nepemenienus. 3akoH ['yka.
JlnarpaMmsl pacTsKEHUs JUIsl IUIACTUYHBIX U XPYIIKMX MaT€pUaIOB U UX XapaKTEPUCTHUKHU.

Paznen 2. Kpyyenue. U3rud. 3axon ['yka mpu casure. BHyTpeHHue cuiioBble (DaKTOPBI IpU
KPY4EHUH. YCIOBHE NIPOYHOCTH IIPU KPY4YEHHHU. ['eoMEeTpHYECKHE XapaKTEPUCTHUKH IUIOCKHUX CEYEHUH.
[TonsiTHE YKCTOrO U MOMNEpeyHoro u3ruooB. OnpeneneHne HOPMAJIbHBIX HANPSDKEHUH. Y CI0BHE IPOYHOCTH
nipu u3rude. OnpeaeneHue KacaTelbHbIX HaIpsbKeHU. ParionanbHble GOpMbl CEUEHUI.

Pa3znen 3. CuloxkHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TEOPUU HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. [loHsTHe HampspkeHHOro cocrosiHusa. OO6oOuieHHb 3akoH ['yka. IlonsTue
SKBUBAJICHTHBIX HANPSDKEHUM W KPUTEPUEB NMPOYHOCTH. ['mMmore3bl mpoyHOCTH. TOHKOCTEHHBIE COCY.IbI
XUMUYECKUX ITPOU3BOJCTB. BriBO ypaBHeHMs Jlamunaca. YcioBue npoyHocTr. Pacuer cxaThIX cTepkHEN HA
ycroiuuBoCTh. [loHsATHE KpUTHUYECKON CWiibl U Ko3(@uIMeHTa 3amaca MpoyHocTH. Pacuer kputHueckoit
cuibl o Dunepy. [Ipenensr npumeHnMocTr GopMyIibl Didiepa.

Pasnen 4. Jleranum mammn. Knaccuduxanus pgeraseld MamiMH W anmapatoB  XHMHYECKHX
pou3BoJIcTB. Pe3bOoBbie coenuHeHus. Pacder OONTOBBIX COENMHEHUI IpPU MONEPEYHBIX M MPOAOIBHBIX
Harpy3kax. lllnoHounsie coenuuenus. Pacuer mmoHOK Ha cpe3 u cMmsaTue. Buabl cBapku. Bumbl cBapHBIX
mBoB. Pacyer Ha NMPOYHOCTH CTHIKOBBIX M HAaxJIECTOUHBIX HIBOB. Banbl M ocu, MX Kiaccupukauus M
HazHaueHue. [loamunHuKKM — CKoJNbXeHus. Marepuansl  Bkiaablmie.  [IoAIIMOHUKKA — KadyeHUs.
[IpyHIMNIMAIBHOE YCTPOWCTBO M OCHOBHBIE I'€OMETPUYECKHE pa3Mepbl. [l0CTOMHCTBA, HENOCTATKH U
o0jacT NpPUMEHEHUs MOJIIWIHUKOB KaueHus U ckoubxeHus. [lpuBonnbie mydtel. Hasznauenwue.
Knaccudukanus mydr. 3yduarsie nepepaun. OKpykHOE U panuainbHoe ycuius. Penykropel. Onpenenenue
1 KJ1accuukanus.

Paszpen 5. Pacyer XMMH4YECKOro anmnapara ¢ MeXaHu4eCKMM IepeMellnBalIUM YyCTPOMCTBOM.
Odopmienue MosiCHUTENbHOW 3amucku. [IpoekTHble W NpPOBEpPOYHBIE PACUEThl TUIIOBBIX 3JEMEHTOB B
COOTBETCTBUHU C JIEHCTBYIOIIMMHU MeToaukaMmH. UepTexx oOmiero Bujaa ammapara ¢ BUIaMH, pa3pe3ami,
CEUEHUSMU U BBIHOCHBIMHU 3JIEMEHTAMH, JAIOIIMMH IOJHOE MpEACTaBlieHne 00 ero yCTpONCTBE U MPUHIIUIIE
pabOTHI. YePTEKU COOPOUHBIX CAUHHUII U IeTajeil. UepTesku cOOPOUYHBIX EUHUIL U ACTAJICH.

4 O0beM yueOHOM TMCUMIINHBI.

Beero CemecTtp
Bun yuebnoit paboTsl S 4
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 6 216 4 144 2 72
KonrakTHas paboTa — ayIuTOpPHBIE 2,22 30 1,78 64 0,44 16
3aHATHSA:
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 1,44 52 1,16 42 0,28 10
MOJAr0TOBKH
Jlekmn 0,89 32 0,89 32
[TpaxTuueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4ucIie B popMe NPaKTUIECKOM 1,44 57 0.72 26 0.22 3
10 ITOTOBKH
CamocrosiTeJibHAs padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocrosiTenbHas padboTa
" 0,4 0,4

(3a4eT ¢ OIIEHKOM)
Kypcosoit mpoekt 55,6 55,6
KonrakTHas camocrositenbHas paboTa 0.4 0.4
(TpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaduyeckue paboTbl 18 18
[ToaroToBka K KOHTPOJBHBIM paboTam 18 18
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 436 3.6
JTMCHIUTUTHHEI

3aver ¢ KYpCOBOM
Buja uTOoroBoro KOHTpOJIA: .

OlIeHKOM MPOEKT
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Cemectp

Bcero
Bun yuebnoit paboTsl 3 4
3E AcTtp. 3E AcTtp. 3E AcTtp.
T, T, T,
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 6 162 4 108 2 54

Konrakrnas padora — ayIuTopHbIe 2,22 60 1,78 48 0,44 12

3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 1,44 39 116 | 315 | 028 | 7.5
MOJArOTOBKH
Jlexuu 0,89 24 089 24
[TpakTnueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HcJje B (GOpMe MPaKTHIECKOM 1,44 39 0.72 195 | 022 6
MIOITOTOBKH
CamocrosiTejibHas paboTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosTenpHas padoTa
. 0,3 0,3

(3a4eT ¢ OIIEHKOM)
KypcoBoit npoekt 41,7 41,7
KonTakTHas camocTosiTenpHas pabora 0.3 03
(mpueM KypcoBOTro MpPOeKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduyeckue paboTbl 13,5 13,5
[loaroToBka K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocrosiTeTbHOE H3y9eHUE Pa3JIeioB 32,7 32,7
JMCUIUTUTHHEI

3aver ¢ KYpCOBOH
Bujx uTOoroBoro KOHTpOJIA: .

OLIEHKOii MPOEKT

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«IIpouecchl U anMapaTbl XMMHUY€CKOI TeXHOJIOTHID)

1. Heab AUCHMILIMHBI - BMECTE C AUCHUIUIMHAMHU OOIMIEH XMMHUYSCKOW TEXHOJOTHH, XHMHUYESCKUMHU
[IpOLIECCaMU U PEAKTOpPaMH U JIPYTUMHU, CBSI3aTh OOIIEHAYUYHYIO U OOLIEMH)KEHEPHYIO MOJATOTOBKY XMMHKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO MpHU NOJArOTOBKE OakajgaBpOB IO JAHHOMY HAIPaBJICHUIO I HAy4HO-
HCCIIEIOBATENIbCKON U IPAaKTUYECKON padOThl HAa MPEIIPUSITUSIX.

2. B pe3yabTaTe u3yyeHUus1 AUCHUILINHBI 00y4aIOLIUIACHA JOJI/KEH:

O06naaath ciaenyrIUMI YHUBEPCAIbHBIMU KOMIIETEHIIUSIMU ¥ UHIUKATOPaMU UX JOCTUKEHHUS:

YK-1 - VK-1.1, YK-1.2, VK-1.3, YK-4.
YK-2 - VK-2.3; VK-2.10.

YK-3 - VK-3.3.

YK-8 - VK-8.4.

O6mamate crneayromuMu  o0menpo(ecCHOHATbHBIMA ~ KOMIIETCHIIMSIMH M MUHAWKATOPpaMU  UX
JOCTHKECHHUS:

OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

O6naaatp ciaenyrmUMHI NpopEeCCUOHATbHBIMU KOMIETEHIUSIMUA U HHAUKATOPAMU UX JTOCTHKEHUS:
IIK-1 - T[IK-1.2, I1K-1.3.

K-2 - TIK-2.3.
I1K-3 - [IK-3.2.
[1K-4 - TIK-4.3.

3namo:

— OCHOBBI TEOPHUHU MEPEHOCA UMIIYNIbCa, TeIJIa U MAaCChI;IPUHIMIIBI (PUINUECKOTO MOJEIUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS ABW)KEHUS JKHUJIKOCTEH; OCHOBBI TEOPUU TEILIONEPEIaYl; OCHOBBI TEOPUHU
Maccorepesaud B CUCTEMax cO CBOOOJHOM M HEMOJBIKHOW TpaHMIel paszena ¢a3; THIIOBBIE MPOILECCHI
XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOLIUE aNllapaThl U METO/IbI UX pacyeTa;
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— METOJAbl TOCTPOEHUS HMIUPUYECKUX U TEOPETUUYECKHX MOJENeH XUMHUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

Ymemes:

— ONpENeNsITh XapakTep IBMKEHUS XKUIKOCTEH M ra3oB; OCHOBHBIE XapaKTEPUCTHUKH IPOLIECCOB
TEIUIO- M Maccolepelaud; pacCUMThiBaTh MapaMeTpbl M BbIOMpATh amnmapaTypy Uil KOHKPETHOTO
TEXHOJIOTMYECKOTO ITPOLIECCa;

— paccuuThIBaThb OCHOBHBIE XapaKTEPUCTHKU XMMHKO-TEXHOJOTHYECKOIO Ipoliecca, BbIOMpATh
PaLOHAIBHYIO CXEMY.

Bnaoemp:

— METOJAMM TEXHOJOIMYECKMX pPACYETOB OTACIABHBIX Yy3JI0B U  JeTajled XHMHUYECKOTO
000pyI0BaHMUS;

— HaBbIKaMU IPOEKTUPOBAHMSI TUIIOBBIX alapaTOB XMMHUECKON MPOMBIIIIIEHHOCTH;

— METOJAaMH ONPEJENICHUS PAllMOHAIIBHBIX TEXHOJIOIMUECKUX PEKUMOB pabOThl 000PYA0BAHHUS.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Paspen 1. I'mapoanHaMuyecKkue npouecchbl U annaparbl XHMUYECKOH TeXHOJIOTHH.
1.1. Beenenue B nucuuminay. OCHOBHBIE MOHATHUS U ONPEICIICHUS.

[Ipenmer aucuumuuubel «lIpomeccsl W ammaparbl XUMHUYecKOW TexHosorum». Kiaccudukanus
nporeccoB. HenpeppIBHbIE M IEPHOJUYECKUE, CTALMOHAPHBIEC U HECTALIMOHAPHBIE ITPOLIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOLIECCOB U OOIIME NPUHIUIBI pacyeTra amnmnapaToB XUMHYECKOH
TEXHOJIOTUH.

Kunxoctu u raspl. Knaccudukaumst xunkocreil. MpeanpHas xuakocts. KamenbHble U ynpyrue
xuakocTu. Cuiibl, IEHCTBYIOIINE B AKUJAKOCTU: MAacCCOBBIE M MOBEPXHOCTHBIE. HanpskeHus: B JKUIKOCTIX U
ra3ax (TaHreHLMaJbHbIe U HOpMalibHbIe). CBOMCTBA KHUIKOCTEN.

Mogens HenpepsiBHOM cpenbl. [lonaTre Gpuznyeckoro aneMeHTapHoro oobema.

1.2. OcHOBBI TEOPUU TIEPEHOCA.

OcCHOBBI T€OpUH SBJICHUI NIEpEHOCA: aHAJIN3 MEXaHU3MOB, MOJICIUPOBAHUS U Pa3pabOTKU 0000IIEHHBIX
METO/IOB pacuera TUAPOMEXaHHYECKHX, TEIJIOBBIX M MacCOOOMEHHBIX IIPOLECCOB M amnmapaToB.
DEHOMEHOJIOTMYECKUE 3aKOHBI IIEPEHOCA UMITYJIbCA, MACChl U YHEPTrUU. MONEKYJIApHBIA U KOHBEKTHUBHBIN
nepeHoc. O0mire 3aKOHOMEPHOCTH TUAPOAMHAMUKH, TEIUIONepeaayu U Macconepeaayn. B3aumMocBssp 3Tux
IIPOLIECCOB B IIPOMBIIIUIEHHO! armaparype. Pouib sBieHN nepeHoca Npu XUMHYECKUX MTPEBPALCHUSX.

MarepuanbpHbie W SHEPreTHYecKue (TEIUIOBbIE) OallaHChl; OIPEACIICHHE MACCOBBIX IIOTOKOB H
SHEPreTUUECKUX 3aTpaT. Y CIOBHS PaBHOBECHS U OIpE/EIeHHE HAIpaBJIEHUs MpolieccoB nepeHoca. OOuuit
BUJI YPaBHEHUN CKOPOCTH IPOLIECCOB; JABIKYILME CUIIBI U KMHETHYECKUE KOd(hduLreHThl. JIumuTupyomue
CTaJuH.

1.3. I'mapocraruka.

Huddepenunansupie ypaBHeHHS paBHOBecus Ditniepa. [lokosimmasicss )XUAKOCTh MO IEHCTBUEM CHIIBI
TsbkecTH. OCHOBHOE YypaBHEHHE TI'MAPOCTATUKU. llpakThueckue NpUIOKEHUS OCHOBHOTO YpaBHEHHS
TUIPOCTATUKH.

1.4. T'uapoanHaMuxka.

bajjanc cun npu  OBWKEHWHM BS3KOW HECKMMAEMOM JKMAKOCTH. YPaBHEHHE HEpa3pbIBHOCTH
(crumomHOCTH) OoTOKA. YpaBHeHne HaBbe-Crokca v ero Gpu3ndeckuii CMbICII.

[Togo6HOoe mpeoOpazoBanue ypaBHeHus: HaBbe-Ctokca. be3pazmepHble nepeMeHHBIE - KPUTEPUU
ruipoarHamudeckoro nojxoous (Dinepa, Pelinonpaca, @pyna, roMOXpOHHOCTH), UX (DPU3HUECKUN CMBICI;
napaMmeTrpuieckue kpurepuu. KpurepuanbHoe ypaBHEHHE JBUKEHUSI BI3KOM JKUIKOCTH.

VYpaBHeHHE NBWXKEHUS ODiyiepa. DHEPreTHYECKUW OanaHC CTAlMOHAPHOTO JABWKCHHUS HJICATBHOM
KUJKOCTU. YpaBHEHUE bepHyUIM I UACAIBHOW U PEAIbHOM KUAKOCTH. Ero nmpaxkTudeckue MpuitoKeHUs
(ucreuenue sxungkoctei, Tpyoka Iluto-Ilpanatns). IlpuHUMIIBI H3MEpEHHS CKOpPOCTEH M pacxodoB
KUJKOCTU JPOCCENIbHBIMU MpUOOpaMu M MHEBMOMETpPUUECKUMU TpyOkamu. OmnpeneneHue pacxoioB NpU
HCTEYEHUH KUIAKOCTEN Yepe3 OTBEPCTHS NI HACAIKH.

l'unpomHamMuyeckue pexxuMbl ABMKEHUS KUIAKOCTEH: JJaMUHAPHBIN U TYpOYyJIE€HTHBIN.

UYucno PeitHonbAca W €ro KpUTHUYECKHE 3HA4Y€HHA. MexXaHu3Mbl JaMHUHAPHOTO M TYpOYJIEHTHOTO
teuenuil. Ilonsitue typOynentHocTu. IlpencraBiieHuss O TUAPOAMHAMHUYECKOM IOTPAHUYHOM CIOE€ IpPU
TEYEHHHU 110 TpyOaM U KaHalaM U IpU 0OTEKaHUU Tel.
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Pacuer nuamerpa TpyOONIpOBOJOB U annapaToB; BEIOOP CKOPOCTEN MOTOKOB M ONTUMAIBHOTO JHaMeTpa
TpyOOIIPOBOJIOB.

Pacrnipenenenue ckopocteit o paauycy TpyObl HOCTOSIHHOTO CEYEHUS MPU JaMHUHAPHOM CTallMOHAPHOM
TEYEHUH.

Teuenue B TpyOax u kaHanmax. Onpenesonuii ToTepeyHbld pa3Mep MOTOKa B KaHajlaX MPOU3BOJIBHOM
(GOopMBI: THIPABINYECKUI palyC, SKBUBAJICHTHBINA AUAMETP.

I'mppaBinueckoe CONPOTHBIEHUE IPU TEUEHHWHM >KUAKOCTEM M ra3oB. Pacder moTtepp Ha TpeHHE
(ypaBuenme [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBiieHUs. COOTHOIICHUSI 1 HOMOTPaMMBI JIJIs pacuera
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCUMOCTH MEXIYy pacxoJOoM M IepenazoM JaBieHus. Pacuer Hamopa ais
NepeMelleHus )KUIKOCTEN uepe3 CUCTEMY TpyOOIIpOBOOB U almnapaToB.

1.5. IlepemenieHune sKUAKOCTEM.

[lepemenienue xKUAKOCTEH C MOMONIbIO MalIWH, MOBBILIAOUIUX AaBieHHe. OObeMHbIE (MOPIIHEBBIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (LIEHTPOOEKHBIE, OCeBbIE U Jip.) HAacoChl. OCHOBHBIC TMapaMeTpPhI
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOJUTEIBHOCTD, HAMIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u notpediasieMoil MOIIHOCTH; OAOOP ABUrarens K Hacocy. Onpenenenue 10mycTuMoit
BBICOTHI BCAachIBaHUs. SIBJIEHUE KaBUTAL[UU U €T0 MIPEIOTBPALCHHE.

OcoOeHHocTH pabOThl, CONOCTaBJIEHHWE M O0JacTH NPUMEHEHUS OCHOBHBIX THUIIOB HAcOCOB -
LHEHTPOOECKHBIX, TMOPIIHEBbIX (IIyHXkepHbIX) W Jp. CBs3p Hamopa, wmomHocth u  KIIJA ¢
IIPOM3BOIUTENBHOCTBIO (XapaKTEepUCTUKU HacocoB). PaboTa HacOCOB Ha ceTh U MX BBIOOD; pErylnpoBaHUE
MIPOU3BOIUTEIBHOCTH.

Paspnen 2. TenioBbie Npoueccsl M annaparbl XUMHYECKOH TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONPEICICHUS B TEIJIONEpeaye.

OcCHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKONW TEXHOJIOTUU: HarpEBaHUE U OXJIAXK/IEHUE, KOHJCHCALIUS
IIapOB U UCHAPEHUE KUIKOCTEM.

CranuoHapHbI U HECTALIMOHAPHBIN MEPEeHOC TEIJIOThI. TeMIiepaTypHoOe MoJje, IPaJueHT TeMIEepaTypsl
U TEIJIOBOW MOTOK; TEeIUIoneperadya M TeIooTnada. TemrepaTyporpoBOJHOCTh — TEIJIOMHEPIMOHHBIE
CBOWCTBA CpPE/BI.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.
TernoBoil OanaHC Kak YacTHBIM ciydail sHepreruyeckoro Oananca. OmnpejeneHue TEIUIOBOM Harpy3kKu
anmnapara Ipyu U3MEHEHUHU U 0e3 U3MEHEHHs arperaTHoro coctosinus. Pacxon temoHocureneil.

JuddepenunanbHoe ypaBHEHUE IIepeHOca SHEPruu B opMe TeroThl, ypaBHeHre Pypbe-Kupxroda u
TEIIONPOBOTHOCTH.

CranuoHapHbI epeHoC TEMIOTHl Yepe3 IUIOCKUE U HUIMHApUYeckre cTeHKU. CoyeTaHne MEXaHU3MOB
MepeHoca TeIIOTHI (TEMIONPOBOJHOCTH, KOHBEKIINH, U3JIy4EHUs).

KonBektuBHBIN niepeHoc TermnoTsl. be3pasmepHsie nepemenHblie — uncia Hyccensta, Iexie, [Ipanaris,
I'pacroda, @ypre. Pacuet korhPuimeHTOB TEIIIOOTAAYN MPH BEIHYXICHHON M €CTECTBEHHON KOHBEKIIUH.

TenmooOMeH Tpu M3MEHEHHHM arperatHoro coctosiHus. Konnencanus mapo. ®opmyna HyccenbTa.
TennooOMeH py KUIEHUH.

PagnanTHbIl Temionepenoc. B3anmuoe usnydenue tei. PaauaHTHO-KOHBEKTUBHBIN MEPEHOC TEIUIOTHI.
Pacyer noTepp TEMIOTHI anmaparaMyu B OKPYKaIOILYIO Cpeay U TEIuIoBOM u30Jsauu. OCHOBHOE ypaBHEHUE
TEeIUIoNnepe1adH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX. AJJUTUBHOCTh TEPMHUUYECKUX CONMPOTHBIICHUH.
Cpennsas nBuxkymas cuia teronepenaud. OnpeneneHue cpeaHed JBWKYILEH CHIBI B ammaparax
pa3IMYHBIX KOHCTPYKUMH. B3anmHOe HampaBieHWE ABWKEHHS TEIUIOHOCUTENeH. PacueT MoOBEpXHOCTH
TEII000MEHHUKOB.

CriocoObl MOJBO/Ia U OTBOJA TEIJIOTHI B XMMHUYECKON TEXHOJIOTMH. TpeOoBaHusl, MperbsBIseMble K
terioHocuTensiM. OOOrpeB BOASHBIM I1APOM, BBICOKOTEMIIEPATYPHBIMU OPraHUYECKUMU TEMJIOHOCUTENSIMH,
TormoyHbiMU  Ta3zamu. CrnocoObl  anmekTpooborpeBa. OTBOA  TEMJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIIOHOCUTEISIMH.

TenmooOMeHHbIe anmaparsl; X Ki1accudukamnus. OCHOBHBIE THITBI TOBEPXHOCTHBIX TEIJI00OMEHHHUKOB
(TpyOuatble, IUIaCTUHYATBIE, aNIaparbl C NEPEMENIMBAIONIMMH YyCTpoiicTBamMu U T.A4.) CMmecuTeiabHbIE
TEII00OMEHHUKH: TpaJlipHHU, KOHIEHCATOPbl CMelleHus. BpiOOp OoNTHManbHBIX KOHCTPYKLIMH U yCIOBUI
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AKCIUTyaTallMy TeIIO0OMEHHBIX anmapaToB. OCHOBHbIE TEHJCHIIMM COBEPILEHCTBOBAHUS TEINIOOOMEHHBIX
anmnaparos.

Pa3znean 3. Ilpoumecchl M anmapaTsbl pa3jeieHUs] TOMOTEHHBIX CHCTeM (OCHOBHbIE MaccOOOMeHHbIe
MPoLecchl).
3.1._OcHOBHBIE IOHATHS U OIPEJCIECHUs B Maccolepeiaye.

Knaccudukanus nponeccoB maccooOMeHa. OcHOBHble MNOHATHS M omnpeaeneHus. [lpoueccel co
cBO0OTHOM M (PUKCUPOBAHHOM TpaHullel pasnena ¢a3 u ¢ pa3aeisronei ¢haspl meperopoako (MemMopaHoi).
Hocwutenu u pacnpenensiemslie BemiectBa. CriocoObl BeIpaskeHuUs coctaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX IpolieccoB. PaBHOBECHbIE YCIOBHS M OIpeiesieHue
HampaBJieHUs TiepeHoca BemectBa U3 ¢assl B (¢aszy. Kosaddunumentsr pacnpenenenus. llonsatue o
Maccornepeaye 1 MaccooTiaye.

KoHueHTpanunoHHoe 1oJie, TpaAMeHT KOHLEHTPAK, OOIKN U yAEIbHbIN MOTOK Macchl. MomekynspHas
nu(dy3us B KUIKOCTAX, razax (1mapax) ¥ TBEpAbIX Teaax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepennranbHoe ypaBHEHNE KOHBEKTUBHOIO IIEpeHOCa Macchl B OMHAPHBIX Cpejiax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpunumentsl Maccootnaun. OCHOBHbBIE MOJIEJIbHBIE MPEACTABIECHUS O MEXaHU3ME MacCOOTIauH.

MonenupoBanue KOHBEKTUBHOTO MaccooOMmeHa. Yucna Hyccenbra, [lekie, [Ipanarns, @ypee u ap., ux
(bu3nyecKuil CMbICH, aHAJIOTUU C TEIJIOBBIM IOJ00MEM NPUMEHUTEIBHO K ra3zaM M KUIKOCTSAM. Pacuer
K03 (ULMEHTOB MaccOOTAAaYd B ammaparax pa3jMYHbIX THUIIOB IO YPaBHEHHSIM C Oe3pa3MepHBIMHU
[IEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe YypaBHeHHE Maccorepenaud. COOTHOIIEHHE MEXIY KOodpQpUIMeHTaMu
Macconepesaud ¥ MaccooTAadyH, aJAUTUBHOCTh AU(PPY3MOHHBIX comnpoTuBieHud. MHTeHcHdukanus
Maccorepeadn myTeM BO3JIeHCTBUS Ha IUMUTHPYIOIIYIO CTa/IUIO.

Bnusinue ycnoBuil (TemmepaTrypbl, JaBi€HMs, KOHIIEHTpalMil) Ha HampaBiIeHHE MaccollepeHoca Ha
npuMepax abcopOLMK; MPUHIUIBI BEIOOPa aOCOPOEHTOB.

3.3. ®a30B0OE PABHOBECHE.

MartepuanbHblii  0aJaHC HENpPEpPHIBHOIO YCTAHOBUBIIETOCS IIpoliecca MPU Pa3IUYHbIX cHocobax
BBIPA)KEHUS COCTAaBOB (ha3 U UX PacXoJI0B; ypaBHEHUS pabOUUX JIMHUM.

[IpenenbHble KOHLEHTPALMK PAacIpEeesIIeMOr0 KOMIIOHEHTa B OTAAIONIEH U M3BJIEKarolen (aszax s
MIPOTUBOTOYHBIX MPOLECCOB. MaKCHUMallbHO BO3MOXXHas CTENEHb W3BJICYEHHUS, MUHUMAJIbHBIA U
ONTUMAJIbHBIA PacXo/ibl U3BJIEKAIOIeH (a3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHbIX KOJOHHBIX allaparos.

Pacuer mnomepeuHoro ceueHus (AMaMeTrpa) KOJIOHHBI, IMPEAETbHO JOMYCTHUMas U 3IKOHOMHUYECKH
ONTHUMAJIbHAS! CKOPOCTH CILJIOUTHON (ha3bl.

PanponanbHbIii  BBHIOOpP B3aMMHOIO HampaBlieHUs JBWKEHUS (a3 U opraHuszalud IOTOKOB B
MaccooOMeHHBIX ammaparax. Pacuer MaccoOOMEHHBIX MPOIIECCOB M alapaToB Jisi CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BHICOTHI MaCCOOOMEHHBIX allapaToB ¢ HEMPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (a3. /IBa OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KOA(pPUIIMEHTOB Macconepeaadn
U Ha OCHOBE IOHSTHUSl TEOPETUUECKOW CTyleHu pasaeneHus. [loHsTue uuciaa eAUHUI IEPEHOCa U BBICOTHI
enuHulbl nepeHoca. daxtop Mmaccomnepenaun. CpenHsis JBIXKyLIas cuila maccornepenadyu. BnusHue
MIPOJIOJILHOTO TEPEMELIMBAaHUS Ha CPEIHIO JABMXKYILYIO cuily Maccomnepenadu. llponenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax maccomnepenayu. I'padpuyeckuii M aHAIUTUYECKUN METO]IbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX allmapaToB CO CTYMEHYaThIM KOHTAaKTOM ¢a3. DPGHEeKTHBHOCTH
cryneHd 1o Mbpdpdpu. Css3p umcina enuHun nepeHoca u JjokanpHoro KIIJ[ crymenn mo Mbppdpu.
YucneHHbId pacyeT «OT CTYHNEHU K CTYNEHW» M ero rpapuyeckas MHTEPIpPETalus C HCIOJIb30BaHUEM
CKUHETUYECKON TUHUM». YueT cTpykTypbl moTokoB U KIIJ Tapenku. OcoOeHHOCTH pacueTa TapenbuaThix
KOJIOHH Ha OCHOBE IOHSTHUS TEOPETHUUECKON Tapeiaku. YHcao NeHCTBUTENBHBIX U TEOPETUUYECKUX TapesioK.
O PeKTUBHOCTH TAPETKH.

PanponanbHbIii  BHIOOpP B3aUMHOIO HAmNpaBieHUs JBWKEHUS (a3 M OpraHu3ald IOTOKOB B
MaccoOOMEHHBIX ammapaTax.
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3.5. AGcopbuus.

OOmue NpUHIMIBI YCTPOMCTBA M KIAacCH(UKAIMA almapaToB JII MAacCOOOMEHHBIX IPOIIECCOB B
cucteMax "ra3(map)-kuaKocts". OcCOOEHHOCTH KOHCTPYKIIUN abcopOepoB.

OcHoBHbIE TUIBI W OOJacTH TNpUMEHEHHs a0copOepoB: HacaJO4yHbIE W TapeibydaTble KOJOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKUHOHHPOBAHHBIM 0apOOTa)KHBIM CJOEM, ammaparbl ¢ JUCIEPrUPOBAHUEM
KUIKOCTH.

CxeMbl a0COPOLMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM HW3BJICYCHHOTO KOMIIOHEHTA H
pereHepamnueit abcopOeHTa (mecopOruel Mpu TOBBIIICHHOW TeMIlepaType, MOHMKCHUEM aBJICHUS,
OTIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Pa3znenenue nuctuiisuuen KUIKUX TOMOTEHHBIX CMECEH U CKMKEHHBIX Ta30B; 00J1aCTH MPUMEHEHUS U
0COOEHHOCTH MPOBEACHUSI IPOLIECCOB IIPU PA3IMUYHOM JIABJICHUH.

[TapoXKMAKOCTHOE pPAaBHOBECHE JUISI CUCTEM C IIOJIHOM M OrPAaHMYEHHOW B3aMMHOM PACTBOPUMOCTBIO U
€ro BJIMSHHE HAa BO3MOXKHOCTh pa3/IeJIeHHs] KOMIIOHEHTOB JUCTWUISIMOHHBIMU MeTojaaMu. Pacuer
paBHOBECHS JJIsl UI€aIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢paxkiMOHHAs NMEpPEeroHkKa; mneperoHka c aeduermanueil. MarepuaibHblil OajaHCc, pacyeT
BbIXOJ]a TPOAYKTAa M €ro CpeAHEro COCTaBa IpPH IEperoHke OWHapHBIX cmeceil. CXeMbl yCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXxo 0B TEINIOHOCUTENEH JJIs ATUX IPOLECCOB.

Pextuduxarmus. DOuU3HKO-XUMHUUECKHE OCHOBBHI M OCOOCHHOCTH YCIIOBHI TPOBEIEHHUS IPOIECCOB.
Cxembl yCTaHOBOK JUIsl HEMIPEPHIBHOM U MEPUOIUUECKON peKTUUKaUuKu OMHApHBIX cMeceil. OcoOeHHOCTH
yCTpoiicTBa amnmaparoB (HACaJOYHBIX M TapeibuaThlX KOJOHH) W BbIOOpa PEXHUMOB HUX pabOThl NpU
pektudukanuu (1Mo cpaBHeHHIO C abcopOuwmei). OCOOEHHOCTH YCTpPOWCTBA M BapUaHTHI PabOTHI
ucrapuresneit u nediermMaTopos.

MonenpoBanue M pacueT MPOLECCOB U anmapaToB NpPH HENPEPHIBHOM pPEKTH(PHUKAIUU OMHAPHBIX
cucteM. OCHOBBI YHCIEHHOTO M IpadoaHaIUTHYECKOr0 MeT010B. MarepuainbHblil 6ananc. Paboune nuHun.
Ompenenenrne MUHMMAJIBHOTO W pabouero ¢iaermoBoro uucia. TermnoBod OamaHC M pacdeT pacxoioB
TerioHocuTenei. [IpuHIUITBI TEXHUKO-9KOHOMHYECKON ONTUMU3ALMU NIPU pacyeTe pabouero (paermMoBoro
quclia, pa3MEpOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdyaTblX U HACaZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Paznen 4. Ilpoumeccbl W anmaparbl  pa3fejieHHsl TeTepPOreHHbIX cHcTeM (OCHOBHbIE
rUJpoMexaHnyecKue Nnpouecco).

4.1. Paznienienue rereporeHHbIX cucteM. OCHOBHBIE MOHATUS U METOJbI.

Knaccudukanus >KUIKUX W Ta30BbIX T'€TEPOrE€HHBIX CUCTEM: CYCIEH3UH, SMYJIbCHM, IEHBI, IbUIH,
TymaHbl. MatepuanbHblil 0ajgaHC MPOLECCOB Pa3/IeieHHs T€TEPOT€HHbBIX CUCTEM.

Onenka >(QQEeKTUBHOCTH U BbIOOP ONTUMAJIbHBIX IPOLIECCOB M alaparoB I pa3JielieHUs
TE€TEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAXKJICHUSI.

Pa3nenenue XUAKUX M Ta3oBbIX CHUCTEM B IoJie CHJ TsbkecTH. Pacuer ckopocteld cBOOOJHOTO U
CTECHEHHOI'0 OCAKJEHUS TBEPbIX YACTHI] IIAPO0OPa3HOM U OTIIMYHBIX OT Hee (POPM B MOJIE€ CUJIbI TSKECTH.

[Ipoueccel oTCTanBaHus U YCTPOMCTBO amnmapaToB pa3leieHUs CYCIEH3UM, SMYJIbCUM U TblIei. Pacuer
IIOBEPXHOCTH OCAXACHHUS M IPOU3BOJUTEIBHOCTH OTCTOMHHKOB. YCTPOMCTBO M JCHCTBHE LMKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YePE3 HETOABMKHbBIE 3€PHUCTHIC U MICEBIO0KIKEHHBIE CIOU.

3HaueHue TUAPOJAMHAMUKH 3E€PHHUCTBIX CIIOEB B Ipoleccax (pUiIbTpOBaHUS, TEIJIO- U MaccooOMeHa,
reTeporeHHoro karanusa W Jp. OCHOBHbIE XapaKTEPUCTUKH JTHX CJOEB: JUCIIEPCHOCTb, YAEIbHAs
MIOBEPXHOCTh, MOPO3HOCTh, HKBUBAJIEHTHBIA AMAMETP KaHAIOB. Pacuer rujpaBinyecKOro CONPOTUBICHUS
cios. I'mapaBiMyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

Pexxumbl TedeHHs] NMOTOKOB B HAcCaJ0YHBIX KOJOHHax. [‘HMapaBiuueckoe CONPOTUBIICHHE, SBICHUS
MTOJIBUCAHUS, 3aXJICOBIBAaHMS U MHBEPCUU (Da3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unponuHamMuKa ICEBIOOKIKEHHBIX (KUISIIUX) cioeB. OO0jacTb NPUMEHEHUs ICEBIO0KMKEHUS.
OCHOBHBIE XapaKTEPUCTHUKU IICEBIOOKWKEHHOIO COCTOSIHUSA. ['mapaBiuueckoe comportuBiieHue. Pacuer
CKOPOCTEH IMCEeBIO0KIKEHNUS U CBOOOJHOIO BUTAHUS, BBICOTHI MCEBIOOXKIKEHHOTO cios. OnHOPOIHOE U
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HEOJHOPOJAHOE TICEBIOOXKMKeHNE. OCOOEHHOCTH TICEBIOOKIDKEHUS TIOJIMIMCIIEPCHBIX clioeB. [[HeBMO- u
TUAPOTPAHCTIOPT 3€PHUCTHIX TBEP/IBIX MATEPUATIOB.
4.4, OunbTpOBaHUE CYCIIEH3UN U OYMCTKA Ta30B OT MBUICH.

Crnennduka moBeaeHUs 0CAIKOB KaK 3€PHHUCTHIX CJIOEB: C)KUMAaeMble M HEC)KUMAEMbIEe OCaIKU. Buib
(UIBTPOBANTBHBIX TMEPeropook. MakTopsl, BIUSAIOMIUE HA CKOPOCTh (uUibTpoBaHUsA. DUIBTPOBAHHE TPHU
MMOCTOSTHHOM  CKOPOCTH  (PWIIBTPOBAHUS. IJKCICPUMEHTAIILHOE ONpEIeJeHUe KOHCTAaHT YypPaBHEHHS
¢unsTpoBanusa. Kiaccudukanuss M yCTpOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO M TEPHOTUUCCKU
paboTaroux GUIbTPOB U GUIBTPYIOLUIUX LEHTPUPYT.

4. O0beM yueOHOM THCUMIINHBI.

Beero CemecTp
Bun yueOHoi padboThl > 6
3E Akan. 3E Axan 3E Axan

q. . 4. . 4.
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1MTOpHbIE 3,6 128 1.8 64 1.8 64
3aHSITHS
Jlexuu 1,8 64 0.9 32 0.9 32
[Tpaxtnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Jlaboparopusie pabotsi (JIP) 0,9 32 0,9 32
CamocrosiTeJibHas paboTa 5,5 200 3,2 116 2,3 84

CaMOCTOSTEIbHOE U3yICHHUE PA3JICIIOB 5.5 200 32 116 23 %4

JIACLIMIITHHBI
Buabl KoHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonraktHas padoTa - mpoMexKyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
[ToaroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yueOHo# padboThl > 6
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61asi TpyA0€MKOCTh UCITUTUTHHBI 12 324 6 162 6 162
;i(;l};Tri:dI;THaﬂ padora - ayIMTOpHbIE 3,6 96 1.8 48 1.8 48
Jlexkun 1,8 48 0.9 24 0.9 24
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Jlaboparopusie paboTs! (JIP) 0,9 24 0,9 24
CamocrosiTeJibHAs padoTa 5,5 150 3,2 87 2,3 63

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 5.5 150 32 %7 23 63

JUCIUTLINHBI
Buabl KOHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27

KonraktHas padoTa - mpoMexKyTodHas 0.6 0.01 0.3 0,01 0.3

aTTecTalus 2,0

ITonroroBka K sK3amMeHy 53.4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI
«O01Iag XuMH4YecKas TeXHOJOT s

1. Hear aucuMmiuHbl — QOpMHUpOBAHME  3HAHMA B O0JIACTH  peanu3aliil  XHUMHUKO-
TEXHOJIOTHYECKHX IPOIIECCOB C YYETOM (PUIUKO-XUMUYECKHMX OCOOEHHOCTEH MNPOTEKAIOMINX peaKiuii,
BbIOOpa ONTHMAJbHBIX YCIOBUH peallu3yeMblX IpOLEccoB, BbIOOpa d3((EKTUBHBIX PEAKTOPOB,
MPUOOpPETEHUsI HAaBBIKOB B COCTaBJICHUM MAaTE€PUAJIbHBIX W TEIUIOBBIX OalaHCOB, B pacuere MpOLECCOB U
pEaKTOpoB Ha OCHOBE MaTEMaTHYECKOTO MOJIIMPOBAaHMsS, MOJYy4yeHHUs 3HaHUM B oOjactu pa3paboTKu
sHeprocOeperaromux XUMUKO-TexHonoruueckux cucrteM (XTC), 0e30TXOAHBIX U MaJOOTXOJHBIX
TEXHOJIOTUH Ha IPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

2.B pe3yJjbTaTe H3YYCHUA TUCHUIIJINHBI oﬁyqammniflcn HOJIZKCH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U MHIUKATOPAMU X TOCTHKCHUS:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3names:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEJOBAHUS B3aUMOJICHCTBUS XMMHUYECKUX IPEBpALICHUI U sBIEHUI mepeHoca
Ha BCEX MacUITaOHbIX YPOBHSIX;

— METOJMKY BbIOOpa peakTopa 1 pacuéTa mnpoliiecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIIECCHl U PEAKTOPhI XUMUYECKONW U OMOTEXHOJIOTHH;

— OCHOBHBIE€ IIPUHLIUIIBI OpraHU3alMi XUMHUYECKOTO MPOU3BOJCTBA, €r0 UEPAPXUUYECKYIO CTPYKTYDPY,
METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHUYECKHE ITPOU3BO/JICTBA.

Ymemy:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XMMHUECKOIO MIPOLIEcca;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MIPOIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— BbIOpaTh 3((HEKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacCUeT TEXHOJIOIMUECKUX ITapaMeTPOB ISl 3aJaHHOTO MPOIIecca;

— OIpEAETUTh MapaMeTpbl HAaWTy4llled OpraHUu3aluy Npolecca B XUMUUYECKOM PEAKTOPE.

Braoemy:

— MeToJaMH aHaliu3a 3p(GEKTUBHOCTH pabOThl XMMHUECKUX MPOU3BO/ICTB;

— METOJJaMH pacyeTa U aHalli3a MPOLeCCOB B XUMUYECKUX PEAKTOPax, ONpeaeIeHUs
TEXHOJIOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Xumudeckasi TEXHOJIOTUSI M XMMHYECKO€E NTPOU3BOICTBO.

1.1. OcHoBHBIE ONpeae/IeHUs U MOJI0KEHHSI.

Xumudeckass TexHONOTusA. OOBEKT XUMHYECKOW TEXHOJOTUH. MEXKOTpacieBO XapakTep
XUMHUYECKOM TEXHOJIOTMU. Pa3BUTHE XUMHYECKUX MPOU3BOJCTB M XUMHYECKOW TEXHOJOTMU. Mecto
XUMHUYECKON TEXHOJIOTMH B IIPOMBIIIICHHON c(epe W METOJ0B XUMUUYECKOU TEXHOJIOTHH B HEXMMHUYECKUX
OTPACIISAX MPOMBIIUICHHOCTH. CHCTEMHBIM aHAJIU3 CJIOKHBIX CXEM M B3aUMOJICUCTBUI IJIEMEHTOB CXEMBI —
MOHATUE U coJepkKaHue merona. PU3MYECKOe M MaTeMaTHYECKOE€ MOJCIUPOBAHUE, ONPEACIICHUE U
OCHOBHBIC TIOHSTHS, UX MECTO B HH)XCHEPHO-XMMHYECKUX HCCICIOBAHHUAX M pa3paboTkax. Mecto u
3HAYCHHE HATYPHOTO U BBIUUCIUTEIBHOTO dKcriepuMenTa. CoaepkaHue 1 3a/1a4i y4eOHOTo Kypcea.

1.2. XuMu4eckoe npou3BoaACTBO.

[TonaTe 0 XMMHMYECKOM MPOU3BOJICTBE. MHOTOQYHKIIMOHATLHOCTh XUMHYECKOTO TPOU3BOJICTBA.
OO0mast CTpyKTypa XHUMHUYECKOTO MpOu3BOACTBA. OCHOBHBIC MOACHUCTEMBl XMMHUYECKOTO IPOU3BOJICTBA.
OcCHOBHBIE TEXHOJIOTUUECKHE KOMIIOHCHTHI XHMHUYECKOTO TTPOU3BOICTBRA.

KadecTBeHHBIE ¥ KOJMYECTBEHHBIE TIOKA3aTeIM XMMHYECKOTO TIPOM3BOJICTBA: TEXHOJOTHYECKUE,
SKOHOMHUYECKHE, IKCILUTYyaTallUOHHBIE, COLIMAJIbHBIE.
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1.3. CoipbeBble pecypchbl, BOIa U JHEPTUsl B XUMH4Y€CKOM IIPOU3BO/ICTBE.

Knaccugukanusi ChIpbeBBIX PECYpPCOB IO pPA3IMYHBIM MpHU3HAKaM — (a30BOMY COCTOSHHIO,
MIPOMCXOXKICHUIO, UCTOYHMKAM. MUHepallbHOE ChIpbe (PyIbl U IOJE3HBbIE HCKOIMAEMBbIE), OPraHUuYECKOe
IIPUPOIHOE ChIpbE (FOPIOYUE HCKOIAEMBbIE), PACTUTEIBLHOE M KUBOTHOE ChIPbE, BTOPHUUHOE ChIPhE — HX
WCIIONb30BaHUE M TyTH TiepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHONW 0O0pabOTKH ChIpbs (oOorarieHue,
OYHMCTKa, NMOATOTOBKA K TPAHCIOPTUPOBKE U mnepepadortke). [loHATHe, CyIHOCTh U MPUMEPHI YrilyOJaeHus
HCII0JIb30BAHUS ChIPbsl, KOMOMHUPOBAHMSI IPOU3BOJICTB U KOMIUIEKCHOW MEPepabOTKU ChIPHSI.
3HaueHUEe M HCIOJIb30BAaHME BOJbl B XMMMUYECKUX Ipou3BojacTBax. Mcrounuku Bojabl. TpebGoBaHus K
TEXHOJIOTHYECKOM 1 ObITOBOM Bojie. [IpoMblieHHast TOArOTOBKA BOIbI M METO/bI €€ OYMCTKHU OT IpUMecei.
OcHOBHBIE METOJbI KOHTPOJISI KadyecTBa BOJIbl. OKOHOMHUS BOJONOTPEOJIEHHS B TMPOU3BOJCTBE.
Bo110060pOTHBIE CUCTEMBI.

Bunpl M MCTOYHMKM SHEPrud B XHMHUYECKON NPOMBIIIIEHHOCTH. Macmradpl noTpediaeHus u
CHocoObl YMEHBIIECHUS HSHepreTuueckux 3arpaT. CylIHOCTh U HPUMEpPHl pereHepanuu U pekynepauuu
SHEPruu. DHEProTEXHOJOTHYECKHE CUCTEMBl. BTOpUYHBIE SHEPreTHUECKHUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaKTOPOB.

2.1. OcHOBHbIE ONpe/ieIeHUS U MOJIOKEHHU .

OU3NKO-XMMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX MpEBpallleHUd — CTEeXHOMETPUYECKHE,
TepMOJIMHAMUYECKHe, KuHeTuueckue. [loka3aTenn XMMHYECKOTO MpPEBpaIleHHs] — CTENEeHb MPEeBpalleHus,
BBIXOJ] IIPOAYKTa, HHTETpasbHas U auddepeHnaibaas ceIeKTUBHOCTH, CKOPOCTH PEaKLUU U MIPEeBPaLCHUS
peareHToB.

2.2. XuMH4yecKHe mpouecchl.

Onpenenenve. Knaccuduxanuss XuMu4eckiux MpoLECCOB MO Pa3IMYHBIM MPU3HAKAM — XUMHUYECKUM
(BUI XMMMYECKOM peakluu, TePMOJMHAMHUYECKHE XapaKTEPUCTHUKH, CXE€Ma IpeBpalleHuil) u (a3oBbIM
(ducio u arperatHoe coctosiHue as).

I'omorenHsIit xumMuueckuit npouecc. OnpeneneHyre U npuMepsl. BiinsHue XUMUYeCKUX MPU3HAKOB U
YCJIOBUH TIPOTEKAHMS TIpoliecca Ha ero nmokazareiau. CriocoObl HHTEHCU(DUKAITUH.

[TonsiTHe onTUMAaNbHBIX TeMieparyp. OnTuManbHbIe TEMIIEPATYpPbl A1 00paTUMBIX U HEOOPATUMBIX IK30- U
SHJOTEPMHUUYECKUX PEAKIIUM.

['ereporenHslil (HeKaTaIUTUUECKH) XumMudeckuil nmpouecc. Omnpenenenue u npumepsl. CTpyKTypa
mporiecca U ero coctapisitoniue (crtaguu). Habmomaemast CKOpOCTh XUMUYECKOTO mpeBpamieHus. O0nacTu
(pexuMbl) IPOTEKaHUS IIpolecca, TUMUTUPYIOLIAs CTaUs.

I'ereporennslii xumudeckuii npouecc "raz (KUAKOCTh) - TBepaoe". OOOCHOBaHHE, MOCTPOCHUE U
aHaJIU3 MaTeMaTU4YecKol MoJenu Juid peakuud TopeHus (Mojaenb "cxumaromascs cdepa") u
Tonoxumudecko (Mozaens "c HeBzaumozeucTByrouuMm siapoMm"). Halmromaemas ckopocTh NHpeBpallleHus,
BpeMsi IPEBpAILCHHS U ITyTH UHTEHCU(PUKALUU JJIS1 pa3JINYHBIX 00s1acTeil mpoTekaHus Mmpoliecca.

['ereporennslii Xxumudeckuil mpouecc "ra3 (JKUIKOCTh) - KUAKOCTH". OOOCHOBaHUE, OCTPOEHUE U

aHaJIn3 MaTeMatuyeckoil moaenu. Habmogaemas CKopocTh IpeBpaIieH st U 00J1IacTH MPOTEKaHUs MpoLecca.
[1ytu nHTEeHCHbUKaLKU U1 Pa3IMYHBIX PEKUMOB IIpoliecca.
Karanutuuecknii mporecc. Onpenenenue, kiaccuduxaius, mpuMepsl. [ eTeporeHHpI KaTainu3 Ha TBEPIAOM
karanu3atope. OOOCHOBaHME, NOCTPOCHHWE U AaHAJIU3 MaTEeMAaTUYECKOM MOJeNM Ha KaTaJuTHUYeCKOMN
MIOBEPXHOCTU M B MOPUCTOM 3€pHE KaTtanu3aropa. HaOmromaemas ckKopocTh NpeBpallleHus u o0jacTu
npotekanusi mnpouecca. CTeneHb HCNONBb30BaHMS BHYTpeHHEH noBepxHocTu. Ilytm uHTeHcHuKanuu
KaTaJIUTHYECKUX MPOIIECCOB.
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2.3. XMMHYeCKHEe PeaKTopbl.

Omnpenenenrve U Ha3HAYEHUE XMMUYECKOTO peakropa. PeakTopsl B XMMHUYECKMX U HEXMMHMUYECKUX
OTpacisiX MpOMbIIUIEHHOCTH. (OO030p TUIOB XHWMHUYECKUX PEAKTOPOB, HX CTPYKTYpPHBIE 3JIEMEHTHI
(peakuMoHHas 30HA, YCTPOMCTBAa BBOJA W BBIBOJA, CMELICHMS, pa3AeieHUs M paclpeiesieHus MOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTHI), OCHOBHbBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3zalus NpolecCOB B XMMUYECKOM PEAKTOpE MO MacuiTady UX MPOTEKaHMs: XMMHUYecKas

peakuusi, XMMHUYECKUH TMPOIECC B IIEMEHTApHOM OO0BbEME, MPOLECChl B PEAKIIMOHHOM D3JEMEHTE U B
peakTope B LIEJIOM, UX B3aMMOCBS3b M HepapXuyeckas CTPYKTypa MaTeMaTH4eCKOW MOJenu Ipolecca B
peakTtope. [IpumMeps! mporieccoB B pa3IMUHbIX BUJIaX XMMHUUYECKUX PEAKTOPOB.
Knaccudukanus mpoieccoB B peakTopax IO pa3IM4yHbIM IpU3HAKaM - BHJI XMMHUYECKOIo Ipolecca,
OpraHu3anusi MOTOKOB PEareHToB (cXema JBM)KEHUS DPETEHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
pEaKMOHHOM 30HE), OpraHu3alus TEIUIOBBIX IMOTOKOB (TEIUIOBOM peXHM, CXeMa TelIooOMeHa),
CTallMOHAPHOCTH TpoIiecca.

O6ocHOBaHUE U IOCTPOCHUE MATEMAaTUYECKOW MOJIEIH MIPOLIEcca B peakTopax pa3jiMyHOTO TUIA KaK
CUCTEMbl YpaBHEHHI MaTepHaJIbHOTO M TEIUIOBOr0 OajlaHCOB Ha OCHOBE NaHHBIX O CTPYKTYpe IOTOKa,
XUMHMUYECKUX MPEBpalleHUsX, SBJICHUSAX IepeHoca TeIula M BelecTBAa M HUX B3aUMOJICHCTBUMU.
Cucremaruzanus v K1acCH(pUKAIMSI MaTEMAaTHYECKUX MOJICIICH MPOIIECCOB B PEAKTOPAX.

N3otepmuueckre mpouecchl B XMMUYECKOM peakTope. BiMsiHue cTpyKTypbl MOTOKa (HMaeaibHOE
CMEIIIEHHE M BBITECHEHHUE), CTALIMOHAPHOCTH Ipoliecca (MPOTOYHBIA U MEPUOAUYECKUI), MMapaMeTpoB M
YCIIOBUH TpOTEKaHUs Mpoliecca (TemrepaTrypa, KOHLEHTpalus, JaBlieHue, 00beM pEeaKIMOHHOW 30HbI,
BpeMsl), BUJa XMMHUECKON peakuuu (IpocTasi U ClIoKHas, oOpatuMas 1 HeoOpaTuMas) U ee mapaMeTpoB Ha
npoduin KOHIEHTpAlMi U MOoKa3zaTelH Ipoliecca B peakTope (CTeNeHb MPEeBpalieHUs], BBIXOJ MPOIYKTa,
CEJICKTUBHOCTH Tiporiecca). OCHOBBI pacuera mporecca B peakrtope. ComocrtaBieHue 3¢pGEeKTHBHOCTH
IIPOLIECCOB B PEAKTOPaX, OMUCHIBAEMbIX MOJIEJIIMU UJIEAJIbHOTO CMEILIEHHUS U BBITECHEHUS.

Heuzorepmuueckue mpouecchl B XUMUYECKHX peakTopax. OpraHuszanusi TEIUIOBBIX HOTOKOB U
pPEeKMMOB B XMMHUYECKUX peakTopax. PacmpeneneHue TtemmepaTypbl, KOHLEHTpalUUd U CTENEHU
MIPEBPALLEHUSI B PEAKTOpE B PEKHUMax HJICATbHOIO CMEUIEHUS M BBITECHEHUS, aJuadaTHuYecKOM U C
terwioooMeHoM.  CBsi3b  TeMmmepaTypbl U CTENEHUM TpeBpallleHus B aauabdaTHUyecKoM Ipoliecce.
ConocraBiieHue € H30TEPMHUECKUM pPEKUMOM. YHCIO M yCTOWYMBOCTD CTAallMOHAPHBIX PEXHMOB B
peaxKTopax UIealbHOIO CMEIICHHUS.

2.4. IlpoMbIlIEeHHBbIE XMMHYECKHE PEaKTOPbI.

Ha KoHKpeTHBIX mpuMepax MpeIMETHO pacCMaTpUBAIOTCS IPOMBIIUIEHHBIE pEaKTOpPbl s
MIPOBEJICHUSI TOMOIE€HHBIX, T€TEPOTreHHBIX U KaTAIMTUYECKUX TPOLECCOB — THUIBl PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH pexKuMa, 00JaCTH UCIIOJIb30BAHMUS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTrpykTypa u onucaHue XUMHKO-TEXHOJIOTMYeCKOH CHCTEeMBbI.

XUMHYECKOe MPOU3BOJCTBO Kak XUMUKO-TexHojorndeckass cucrema (XTC). Ilonarue cuctemsl u
XTC. Cocra XTC: aneMeHThl, cBsi3U, noacucteMsl. JiaemMeHTsl X TC, kaaccuukaius no BUay IpoLeccoB
n HaszHadeHuto. Texuonormyeckue cBszu emMeHToB XTC (motokwm). IlocnenoBaTenbHas, mapauieiabHasi,
pa3BeTBIIEHHAs, MOCIEI0BaTeIbHO-00BOfHAs (Oaiimac), oOparHas (pEeUUKI) TEXHOJOrudeckue cBs3u. Ux
CXEMbl U Ha3HauUCHUE.

Onucanne XTC. Bunet moneneit XTC - onucarenbubie U Tpaduaeckue. OnucaTelbHbIE MOJETH -
XMUMHMUYECKas CXeMa M MareMarudeckas Mojenb. [paduueckue wmoxenun -  (yHKIHMOHAIbHas,
TEXHOJIOTHYECKasi, CTPYKTYpHasl U Jpyrue (cnernuaibHbie) cxembl. HazHaueHue, mpuMeHeHne U B3aUMOCBSA3b
Mozenen.

62



3.2. Anamu3 XTC.

[Tonsarue, 3amaun u pe3ynbTaThl aHam3a X1C - coctosane XTC, MarepuanabHBI W TEMJIOBOU
OanaHChl, MOKa3aTeIN XMMUYECKOT0 IIPOU3BOICTBA.

CroiictBa XTC Kak cUCTEMbI: B3aUMOCBSA3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3Iuinue ONTUMAIbHOCTU
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOWYUBOCTD U CYLIECTBOBAHHE CTALlMOHAPHBIX PEXKUMOB U JP.

MarepuanbHblii U TemaoBoW OanmaHCchl. MeToauka cOCTaBi€HUS M pacueTa MaTepUaIbHbIX U
terioBbix OanancoB XTC u ee noacucrem. OcoOeHHOCTH pacueTa 0anaHCOB B cxeMax ¢ penukiom. ®opmbl
MpeACTaBICHUS OalaHCOB (TaOIHIIBI, JUATPAMMEI U JP.).

MarepuanbHblii  OanaHc A MacCOOOMEHHBIX U pEeakUHOHHBIX 3JieMeHTOB. lMcrnonp3oBaHue
CTEXMOMETPUYECKUX, TEPMOJUHAMHYECKUX M MeX(a3HbIX OaJaHCOBBIX CcOOTHOouIeHHH. CreneHpb
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTHUYecKUi (Mo MOJHON 3Hepruu) u skcepreruueckuid Oamancsl u KITJ. Mx
COIOCTaBJIeHUE U UcTob30BaHue B aHamuze X TC.

3.3. Cunre3 XTC.

[Tonste u 3agaun cuHTe3a XTC. OcHoBHble 3Tanbl pa3paborkun XTC. Posp mMaTemaTHuecKux u
ABPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuu npu cuHTeze XTC: MmosHoe MCHOJIb30BAaHUE CHIPHEBBIX M IHEPreTHUECKUX
pecypcoB, MUHUMU3ALUS OTXOJ0B, ONITUMAIBHOE UCII0JIb30BAHKE ammaparypsl. VX coxep:kaHue U crocoObl
peannzauuu. KoMOMHMpPOBaHHBIE MPOU3BOJICTBA, COBMEUICHHBIE IPOLECCHl, BTOPUUYHBIE IHEPreTUUYECKUE
pecCypchl, SHEProTEeXHOJOTHYECKUE CHUCTeMbl, nepectpauBaemble XTC, 3aMKHYTble, MaJOOTXO/JHbIE
MIPOM3BOJICTBA - UX MOHATHUS, 0COOEHHOCTH U IPUMEHEHUE.

OAHOPOJHBIE TEXHOJOIMYECKHE CXEMbl: CHUCTEeMa pEKYIEepaTHBHOIO TEMJIOOOMEHa, cucTema
pazzesieHuss MHOTOKOMIIOHEHTHOW CMecH, cucTeMa peakTopoB. OCHOBBI HMOCTPOEHHUS HMX ONTUMAaJIbHOMN
CTPYKTYpBI

Pa3nes 4. IlpoMbinuieHHbIe XMMHYeCKHe ITPOU3BO/ACTBA.

XUMUYECKHE TPOM3BOJCTBA pPAaCCMATPUBAIOTCA MPEAMETHO Kak peajlu3alus U3YYEHHBIX
TEOPETUYECKUX OCHOB XHMMHUKO-TEXHOJoTHYeckuX IpoueccoB U XTC, KoHUENIMi MOCTpoeHus
BoIcOKOA(PexTuBHOM XTC. OCHOBHOW akIEHT aenaeTcs Ha (U3UKO-XUMHUUYECKHE OCHOBBI KOHIICTIIIMH
MIOCTPOCHMSI TEXHOJOIMYECKONW CXEMBbl MPOU3BOJICTBA U €ro moJcucTeM. IIpon3BoACTBO CEpHOI KHUCIOTHI.
[IpousBocTBo ammuaka. [IpousBoacTBo a30THOM KUCIOTHL. [Ipon3BoacTBO cTUpOIa.

Pa3nes 5. CoBpeMeHHbIe TeHAeHIMH B PA3BUTHH XUMUYECKOi TEXHOJIOTMH.

Tekyiiee cOCTOSIHME XUMHUYECKOM MPOMBIIUIEHHOCTH B MHpPE M TEHJEHIUU €€ pa3BUTHUSL
[lepcrieKTHBHBIE HMCTOYHHKM ChIpbs U OHHepruu. Kiactepuzauus XUMHUYECKOW MPOMBILIIEHHOCTH.
CoBMmenieHHble mpouecchl. ['mOkue W mepecTpanuBaeMble TEXHOJOrMYeckue cxembl. HoBble XuMmuko-
TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOJIydyeHuUs: MpoayKToB. HaHOTEXHOMIOTHS.
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4. O0béM yueOHOH TUCUMIINHBI:

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IeTI0B AUCHUIIIMHbI 3,33 120 90
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIst IK3aMeH

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TEXHOJIOTMYEeCKHUMH MPOLecCaMu»

1. Henp AucoMmJMHBI — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIIPABICHUS XUMHKO-
texHojornyeckumu mnponeccamu (CY XTII), npuBuTh HaBblkM U yMmMeHMsI aHanuza cBoiicTB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO MPUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

Obnadams CIeyIONUMA KOMIIETECHIIUSMA U MHIUKATOPaAMU X JTOCTHKCHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3uamo:

— OCHOBHBIE ITIOHATUS TEOPUH YIIPABICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEePUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/IbI cHcTeM aBToMaTtuyeckoro yrnpasiieHus (CAY) 1 3aK0HbBI PEryIMpOBaHUS;

— TunoBble CAY B XUMHUYECKOM MPOMBIILIEHHOCTH;

— METO/JBI ¥ CPENICTBA U3MEPEHUS OCHOBHBIX TEXHOJOTHYECKUX IaPaAMETPOB;

— ycroitunBocth CAY;

— OCHOBHbIE TMOHATHS O HenuHeHHbIX CAY, penelHbIX cucTeMaX, JIOTMYECKHUX aJrOpUTMax
YIPABJIECHUS, AANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABJICHUS.

Ymemu:

— OIpEAENATh OCHOBHBIE CTATUUYECKHUE U JUHAMHYECKUE XapaKTEPUCTUKU OOBbEKTOB YIIPaBJICHHUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— OIIEHUBATh YCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPUOOPOB i quarHocTuku XTI

Braoemy:

— METOJAMH TEOPHUM aBTOMAaTHYECKOIO pETyJIHpPOBAaHUs, OpraHU3allMM W pacyéra CUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MPOLECCAMU XUMHUYECKON TEXHOIOTHH.
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3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pa3nes 1. OcHOBHbBIE OHATHS YIIPABJIEHUS XUMUKO-TEXHOJIOTHYeCKHMH NPOLeccaMH.

3HaueHUe aBTOMATMYECKOIO VIpaBICHHUS JJIi Ppa3BUTUSA XUMUYECKOW IPOMBIIIIEHHOCTH.
OcoOeHHOCTH YNpPaBJIEHUS XUMUYECKUM TMPEANPHUSITHEM U XUMHUKO-TEXHOJOTHYECKHM IPOLECCOM.
TexHUKO-IKOHOMUYECKUN IPPEKT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyIpaBieHus. Ponb cuctem
yrpaBiieHUs: B o0ecrieueHun 0e30MacHOCTH XMMHMYECKOTO MPOU3BOACTBA U OXPaHbl OKPYXKAIOUIEH Cpelbl.
OcHoBHbIE TepMUHBI U omnpeaeneHus. Mepapxus ynpasieHus. OCHOBHbIE NPUHLUIBL YIIPaBICHUS.
Knaccudukanus cucrem ympaBinenus @ynkuuoHanbHas crpyktypa CAY. Tlokaszarenu kadectBa
YIpaBJIECHUS.

Paspnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremartuueckne wmoaenu CAY. Jlunamudeckue xapakrtepuctuku CAY. HWcenons3oBanwue
onepalMoHHOTo ucurciaeHus it ananusza CAY. Tunosble TuHaMu4ecKue 3BeHbs. BpeMeHHbIE 1 4aCTOTHBIE
XapaKTePUCTUKU. DKBUBAJIECHTHBIE MTPEOOPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOMUMBOCTH JInHEHHBIX CAY ¢
oOpatHoll cBs3bt0. Kitaccuukanusi 1 OCHOBHbIE CBOWCTBA OOBEKTOB YIpaBiieHHA. MeToAbl ONpeeeHUs
CBOMCTB O0O0BEKTOB ympaBieHus. OCHOBHbIE 3aKOHBl peryaupoBaHus. Peryiastopel Ha OCHOBE
UCKYCCTBEHHBIX HeWpoHHBIX ceredl. Lludposrie u pobacTHble cucTembl yrnpasieHus. BpiOop 3akonHa
PErylIupoBaHUs U ONPEEIEHNE ONTUMAJIbHBIX TapaMeTPOB HACTPONKH IPOMBILIJIEHHBIX PETYISTOPOB.

Pa3nes 3. U3mepeHue TeXHOTOTHYeCKHX IapaMeTPOB XHMHKO-TEXHOJIOrHYeCKOro npouecca.

l'ocynapcTBeHHast cucTeMa NIPOMBILUIEHHBIX NPUOOPOB M CPEACTB aBTOoMaTH3anuu. OCHOBHbIE
TEPMHUHBI M ompeneneHus Merposioruu. Metoasl uzmepenuil. CpencTBa M3MEpPUTENbHON TEXHHMKH, HX
CTaTU4YecKue U AuHamuueckue coictBa. [lorpemnoctu n3mepenuit. CriocoObl nepenayn HHGoOpMauu Ha
paccrosinue. Opranuzanust AMCTaHIMOHHONW auarHocTuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTHYECKUX
[apaMeTpoB: JIaBJICHUS, TEMIIEPATYPhl, PacX0oJa U KOJIMYECTBA, YPOBHS KUIKOCTU U CBHITyYHUX MaTepHalIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILLIECTB.

Paznen 4. OcHOBBI NPOEKTHPOBAHMSA ABTOMATHYECKHMX CHCTEM YIPaBJIeHUS] XHUMHKO-
TeXHOJIOTH4eCKUMHU MPoLeccaMM.

OcoOennoctu ynpasinenusi XTII. PerynupoBaHuMe OCHOBHBIX TEXHOJIOIMUECKUX IapaMeTPOB:
pacxona, naBieHUs, TemrepaTypsl, ypoBHs, pH. Texunueckue cpeacrtsa CAY. OcHOBHBIE pa3HOBUIHOCTU
VOPAaBISAOIUX YCTPOUCTB. TuIbI, XapaKTepUCTHUKU U pacdy€T HCIOJHUTEIbHBIX MEXaHU3MOB U
perynupymoomux opraHoB. OQopmiieHHe NpPOEKTHOro 3a/laHusi Ha aBTOMATH3aLUI0 TEXHOJIOTMYECKOTO
npouecca. Beibop Touek usmepeHus, KOHTPOJIs, YIPaBIIIEMbIX apaMeTPOB U YIPABISAIOLIUX BO3/IEHCTBUN.
CrannmapTsl U yCIOBHBIE 0003HAUEHUS ISl TeXHOJOru4eckux cxeM. OcHoBHbie cBeneHus o6 ACY TII B
xumuueckoi npombinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil npomblieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIMU B pazsutun CY XTII.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTeJibHAas padoTa 2,67 96 72
CaMOCTOATETFHOE U3YUYCHUE PA3ICTIOB JUCITUTIIHHBI 2,67 96 72
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIst IK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«MoaenupoBaHue XUMUKO-TEXHOJIOTHYECKUX MPOLECCOB»
1 Heap AuCHUNIMHBI — MPUOOpEeTeHNE 0A30BBIX 3HAHWU MO OCHOBHBIM pa3jielaM Kypca, a TakxKe
YMEHUUA W TPAKTUYECKUX HABHIKOB B 00JIACTH MOJCIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX IPOIECCOB,
KCIMOJIb3YEMBbIX MPH PEIIEHUN HAYYHBIX U MPAKTUYECKUX 3a]1a4.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4YaIOLIUIICHA JOJI/KEH:
Obnadams CIeyONUMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3names:
® METOAbl IOCTPOCHUS ASMIUPUYECKUX (CTATUCTUUYECKHX) U (PUIUKO-XUMUYECKUX (TEOPETUYECKUX)
MoJeNiell XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e MeTOAbl HACHTU(DUKALMM MATEMaTHYECKUX OINHUCAHUN TEXHOJIOTMYECKUX IIPOLIECCOB Ha OCHOBE
AKCTIEPUMEHTAIBHBIX JIaHHBIX;
e METOAbl ONTHUMM3AIMN XUMHUKO-TEXHOJOTHUYECKUX MPOLECCOB C MPUMEHEHUEM SMIMPUYECKUX W/HIIN
(U3BUKO-XUMHUYECKUX MOJIEIIEH;
Ymemo:
® [IPUMEHATh U3BECTHbIE METOJbl BBIUMCIUTEIbHOM MaTeMaTHUKH M MaTeMaTH4YeCKOW CTaTUCTUKU AJIs
pelIeHHs KOHKPETHBIX 3aJad pacueTa, MOJEIMPOBAaHUS, WIACHTHU(QUKAMU U ONTUMHU3ALMU NpU
HCCIIEIOBAaHUU, IPOCKTUPOBAHUU U YIIPABICHUH NIPOIIECCAMU XUMHUYECKON TEXHOJIOTUN
® HCIIOJIb30BAaTh B CBOEH MPAKTUUECKOW AESTEIbHOCTU JUISl TOCTHIKEHUS ITHX LeJed U3BECTHbIE MMAKEeTh
MPUKIIAIHBIX IPOTpaMM.
Braoemy:
e METOJAMM MAaTeMaTUYECKOM CTaTHCTUKH s 0OpabOTKM pe3y/lbTaTOB AaKTHBHBIX UM IACCHUBHBIX
AKCIEPUMEHTOB
e METOJAaMH BBIYMCIUTEIbHON MaTEMATHKU JJIs pa3pabOTKU U peain3allii Ha KOMIIbIOTEpax alropuTMOB
MOJENUPOBAHUS, UACHTU(DUKALIMY U ONITUMHU3ALMH XUMHKO-TEXHOJIOTHYECKUX IIPOIECCOB;

3. Kpartkoe cogep:xaHue TUCUMILTHHbI

Tema 1. OcHOBHbIC HOHATHS.

OCHOBHbIE TNPUHIUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XHUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB
(XTII). Maremaruyeckue OSMIHMPUYECKHME U MaTeMaTH4ecKue (U3MKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJIEIMPOBAHUE. JleTepMUHUPOBAHHBIE M BEPOSATHOCTHBIE MATEMAaTHYECKHUE MOJECIH.
[IppuMeHeHre METOMOJOTMM CHCTEMHOIO aHaiu3a Ul pPELICHHs 3a1ad MoJeinpoBaHus. lIpumenenue
MPUHIUIA «YEPHOIO SIIMKA» IpU MaTeMaTHYeCKOM MOJETUPOBAHUU. ABTOMATU3UPOBAHHBIE CUCTEMBI
npukiagHoil nHpopmaTuku. Mepapxuueckas CTpyKTypa XMUMHUYECKUX IMPOU3BOJACTB U UX MATEMaTUYECKUX
Mozenel. [IpuMeHeHre KOMIBIOTEPHBIX MOJEIEH XMMHUUYECKHX IIPOLIECCOB I aHAIN3d, ONTUMHU3ALNN U
CHUHTE3a XUMHUKO-TEXHOJIOTUYECKUX cucteM. OCHOBHBIE MPHUEMbl MaTEMATUYECKOTO MOJACIUPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3HMKO-XUMHUECKU) 1 KOMOMHUPOBaHHbBIN (TeopeTuueckuii). [loctpoenue
CTaTUYECKUX M JHHAMUYECKMX Mojened. Pemenne npsMbeix 3amad. IIpoekTHBII W IOBEPOYHBIN
(oueHouHbI) pacuer mpoueccoB. Pemienne o0paTHbIX 3amad. [lapamerpuueckass U CTPYKTypHas
UICHTUQUKAIMS MaTeMaTU4YeCKUX Mojeliell. YCTaHOBJEHHE aJeKBAaTHOCTU MaTeMaTHYECKHX MOJeNeH.
Crparerusi TNpOBENEHHUS PACUYETHBIX HCCIEIOBAaHUM M KOMIIBIOTEPHOTO MOJEIMPOBAHUS peaIbHbIX
IIPOLIECCOB.

Paspnen 1. IlocTpoenne SMIuprYecKUX MoAeIe XMMUKO-TEXHOJIOTHYeCKHUX MPOLECCOB.

Tema 1.1. ®opMyJHpOBKa 3a1a4¥ ANNPOKCHUMAINMM JAHHBIX /IS ONHCAHMSA IKCIHEPHUMEHTAJbHbIX
3aBMCHMOCTEl M NOJdYYEeHHS IMIHUPUYECKHX MojeJieil npoueccoB. Buasl Kputepres anmnpoKCHMAalUu.
Kpurepuii merona HauMMeHbIIMX  KBaApaToB. PenieHue 3aadn anmpoKCHMMalUu JUIsl HEIUHEHHOM |
JUHEIHON 1o mapameTpaM Mozeneil. Marpuunast popMyaupoBKa 3a/1auM allpoOKCUMaluU. AHAIUTHYECKUI
1 QITOPUTMUYECKUI MOJXObI /Ul PEIICHUs 3a/1aui alMpOKCUMAIK JUIsl JIMHEWHBIX U JIMHEAPU30BaHHbBIX
MOJIEJIEN METOJIOM HAaUMEHBIINX KBAIPaTOB.
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Tema 1.2. HopmajabHblii 3aKO0H pacnpeiejeHUs  JUIS BEKTOPHBIX CJAYYAWHBIX  BeJWYMHbI U
onpejiesieHHe MX YUCJIOBBIX XapaKTePUCTUK. MaTemMaTuyeckoe OKUJaHUE U JUCHEepCUs JUIsl BEKTOPHBIX
CIy4allHbIX  BENMYMH. JIMCIIEpCHOHHBIN W  KOpPpEJSIMMOHHBIM  aHaym3. llonsatus  nucnepcun
BOCITPOM3BOJIMMOCTH M aJEKBAaTHOCTH, a TaKXKe€ - OCTaTO4YHOM mucnepcuu. OmnpeneneHue BbIOOPOUYHBIX
K03 puimeHToB Koppesanuu 1 KodpPuimeHTa MHOKECTBEHHON Koppesaiuu. CTaTUCTUYECKUNA TIOIX0T K
OTIPEJIENICHUIO OIINOOK U MOTPEIIHOCTEN B SKCIIEPUMEHTAIbHBIX TOUKAaX U3MEPEHUH.
Tema 1.3. PerpeccHOHHbBII ¥ KOPPeISIMOHHbIN aHAJN3 IS OCTPOEHUSI IMIUPUYECKHX MojieJieil Ha
OCHOBE JIAHHBIX NACCHMBHOIr0 3KcnepumenTta. [lonstus Qynkuuum orkimuka u (axkropoB. OCHOBHbIE
JNOMYUIEHUSI PETPECCUMOHHOTO M KOPPEJSIMMOHHOIO aHanu3a. Kpurepuum MNpOBEPKH OJHOPOIHOCTH
mucniepcuii. BelOop Bulla ypaBHEHUI perpeccuu, a Takke ompeieieHne KOIPPUIMEHTOB PEerpeccuu U ux
3HAYUMOCTH C ucnoJib3oBaHueM Kputepus CrbrogenTta. Ilponeaypa HCKIIOYEHHS HE3HAYMMBIX
ko3¢ unmenToB perpeccuu. OnpeneneHue aJeKBaTHOCTH PErPECCHOHHBIX MOJIENEH ¢ MOMOIIbIO KPUTEPHS
duepa.
Tema 1.4. OcHOBHbBIE 110/105KeHUS TEOPUH NJIAHMPOBAHMSA JKkcnepuMeHTOB (I): moaHbld QakTOpHBINH
akcnepumeHT (I1PI) n 00padoTKa ero pe3yabTaToB. ONTHMaIbHBIE CBONCTBA MATPULIBI IJITAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTU. OmpeneneHue KodQPUIMEHTOB Mojeel, WX 3HAYUMOCTH H TPOBEPKA
a/IeKBaTHOCTHU ypaBHEHUs perpeccuu. CBONCTBO poTaTa0eIbHOCTH MOJIHOTO (hPaKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OcCHOBHBbIC 10JIOKEHHSI TEOPUM IUIAHUpPOBaHUA JIKcnepuMeHTOB (II): opTOroHAJBLHBINH
LEeHTPAJIbHBINH KOMIO3MuMOHHBIN niaad (OLIKII) skcnepuMeHTOB M 00padoTKa ero pe3yjbTaToB.
ObecrieyeHrie OPTOrOHAJIBHOCTH MAaTpPULbl MJIAHUPOBAHUS M OIpPE/EICHUE BEIMYMHBI 3BE3JIHOTO ILIeya.
Onpenenenre K03(QPUIHEHTOB MOJENN, UX 3HAYUMOCTHU M OLIEHKA aJeKBaTHOCTU YPABHEHHS PETPECCUU.
PacueTrHoe BbIuKCIEHHE KOOPIAUHAT TOUKH ONTUMYMa (IKCTPEMYMA).
Tema 1.6._OnruMuszanus 3KCHePUMEHTAJbHBIX MCC/e/I0BaHUIl ¢ npuMeHeHueMm Metona bokca-
Buabcona. OCHOBHBIE [TOAXO0/IbI K ONITUMHU3ALINU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAaHUN. DKCIIEPUMEHTAIBHO-
cratuctuyeckuil meroj. CrpaTerus ABMXKEHHS K ONTUMYMY LieleBoM (GyHKuMHM ((QYHKIMH  OTKIIMKA)
IpaJueHTHBIM MeToJIoM. Kputepuu NOCTHKEHHUS «IOYTH CTAllMOHAPHOM O0JIaCTU» U METOJbl YTOYHEHHS
MOJIOXKEHUSI ONTUMAJILHOM TOUKH B (JaKTOPHOM IPOCTPAHCTBE.

Pa3nea 2. IlocTpoenne pU3NKO-XMMHYECKMX XUMHKO-TEXHOJIOTHYECKHUX IPOLIECCOB.

Tema 2.1 JTanbl _MaTeMaTH4YeCKOr0 MojaeJupoBaHusi. PopMyIHpOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTU4ECKOro OMMCaHUs, pa3padoTKa MOJIEIUPYIOIIETO aJrOPUTMa, IPOBEPKa a/IeKBaTHOCTU MOJIENIH U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIEIOBAHUS (BBIYMCIUTEIbHBIN SKCTIEPUMEHT).

Tema 2.2 CocraBjeHHe CcHCTEM YPABHEHWH MaTeMATH4YeCKOr0 ONHCAHWSA TPOLECCOB U
pa3padorka (BbIOOP) AJTrOPUTMOB  HMX peuieHWs. bIIOYHBIM DPUHIMI TOCTPOEHUS CTPYKTYPHBIX
MaTeMaTH4eckux mojenei. O600IIeHHoe OnMcaHue JBMXKEHMsI MOTOKOB (a3 B ammaparax ¢ HOMOIIbIO
TUIPOIMHAMUYECKUX MOJIEIIEeH, YUUTHIBAIOLUX COCPETOTOUEHHbBIE U PACIIPEIeTICHHbIE HCTOYHUKY BELIECTBA
u dHepruu (TemnotThbl). JIoKanbHble HMHTEHCUBHOCTH HCTOYHUMKOB BEIIECTBA M TEIUIOTHI B IOTOKax,
COOTBETCTBYIOILIME  PA3IUYHbIM  (U3HKO-XUMHUYECKUX mpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHM
MaTeMaTHYECKOr0 OMNMCAaHUA XHWMUKO-TEXHOJIOTMYECKUX  IPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHnranbable U quddepeHnraibHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOJCJMPOBAHHE CTANMOHAPHBLIX W JMHAMHYECKHUX PEKHMOB
CUAPABJIHYECKHX TMPOLECCOB B TPYOONPOBOAHBIX cHCTeMaX, IJ100ajdbHble W 1eKOMIO3UIMOHHbIE
MeTo/1bl pellleHusi CUcTeM HeJlHHeHHbIX YPABHEHHIl, 2 TaK:Ke IBHbIE M HesIBHbIEe MeTO/Ibl YHCJIEHHOI 0
pelieHUsl cucreM OObIKHOBeHHBIX auddepennnanbubix ypaBHeHuil. CocraBiieHue YypaBHEHMI
MaTeMaTHU4eCKOro onucanus mnpouecca. [loctpoenre HHPOPMAIIMOHHBIX MATPHUL] MaTEMaTHUYECKUX MOJeei
IUis BbIOOpa OOIIEro ajroputMa pelieHdus — MOJEIUPYIOIIero ajnropurMa. Peanuzauusi ajiropuTmMoB
pelIeHUsT HEIUHEHHBIX M OOBIKHOBEHHBIX IU((epeHIHaTbHbIX ypaBHEeHUH. OnucaHue CTalMOHAPHBIX
pexumoB XTII ¢ npuMeHeHEM CHCTEM JIMHENHBIX U HEJIMHEMHBIX YpaBHEHUN. MTepanyioHHbIE aJIrOpUTMBI
pemienus. Ilpumenenue MeronoB mnpocThix urepanuii u HproToHa-Padcona ans monydeHus penieHus.
[IpoGnema cxonuMoOCTH mpoliecca pelieHus. JIeKOMIO3UIMOHHBIM METOJ PEIIeHUs CIOXKHBIX CHCTEM
KOHEYHbIX ypaBHeHMH. [locTpoeHune nHpOpMALMOHHOW MaTpHLbl JJIs BHIOOpAa ONTHUMAIbHOTO aJropuTMa
pemienus 3anaun. [loHsTre xectkocTu cucteM IupdepeHIHaTbHbIX YpaBHEHUN U KPUTEPUU KECTKOCTH.
SIBHBIE (OBICTpBIE) U HESIBHBIE (MEUIEHHBIE) METObI perieHus. MeToabl nepBoro (Meron Disepa), BToporo
( MomubuupoBaHHBIE METOABI Diiepa) u yeTBepToro nopsaka ( meron Pynre-Kyrra). Onenka TouHocTH
METO/I0B — owmubok yceueHus. llepexonnble oOmMOKM U OMIMOKM OKPYIJIEHUS NPU YHCICHHOM
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UHTErpupoBaHuu JuddepeHnnanbHbiX ypaBHeHUH. CriocoObl o0ecnieyeHus: CXOJMMOCTU PEIICHUs 3a/1a4H.
[IpumeHeHrEe HESBHBIX METOJOB [UIsl PEHIeHHA JKECTKUX cHucTeM Jud@depeHIHaNbHbIX YpaBHEHUN.
Omnpenenenus Iiara MHTETPUPOBAHUS UTEPAalMOHHBIM MeTosoM. MertonoB Kpanka-Hukosnbcona (meron
Tpanewnuii).

Tema 2.4 Maremarunyeckoe MoJeJHPOBAHME CTANMOHAPHBIX  PeKMMOB  IPOLECCOB
TelnJjonepeaayd B IUIACTHHYATHIX W 3MeeBHKOBBIX Tel1000MeHHUKaX. Maremaruueckoe omucaHue
MIPOLIECCOB C NMPUMEHEHHWEM MOJIeNeld HUACaJbHOr0 CMEUIeHUs W BhITecHeHus. Buibop u rpaduueckoe
[Ipe/ICTaBJICHUE AIrOPUTMOB perieHus. [IpruMenenue crangapTHRIX METOI0B BBIUMCIUTEIBHOW MaTEMaTUKU
JUISl pEILIEHUs 3aa4.

Tema 2.5 Maremaruyeckoe MOACJIHMPOBAHNE CTALMOHAPHBIX PEKMMOB _IIPOLECCOB TeILIoNepeIayu B
IPSIMOTOYHBIX ¥ NPOTHBOTOYHBIX TPYOUATHIX TeNI1000MEeHHUKOB, peieHue 3aaa4u Komu u kpaeBoii
3a1a4d _ NIpU _ MHTErPHPOBAHUM  CHCTeM OOBIKHOBeHHBIX jAnddepeHnnanbHbIX YpPaBHEHUH.
MaremaTtuueckoe OINUCAaHUE IMPOLIECCOB C NPHUMEHEHHWEM MoOJeliell HealbHOro0 BbITECHEHHUA. Pemenue
3amaun Kommm m kpaeBoil 3amauu. [IpencraBieHue anropuTMOB BBIYMCIECHUNW B BHJAE MH(POPMALMOHHOMN
MaTpHLIbl CUCTEMbl YpaBHEHUII MaTeMaTHUeCKOro ONHMCaHHs U OJIOK-CXeM pacyeToB. MareMaTudeckoe
onucanue XTIl ¢ mpumeHeHuem cucteM OOBIKHOBEHHBIX AU(QepeHIunanbHbIX ypaBHeHUU. OmnucaHue
00BEKTOB C pacHpelleICeHHBIMU B IPOCTPAHCTBE NHapamerpamu. POpMyIMpoBKa HAYaIbHBIX U KpPAeBbIX
YCIOBUHM 3ajad pemeHus. YuciaeHHbl anroput™ 1-ro mopsiaka ans pemeHus 3azadn Komm. Merton
«IIPUCTPENKU» IS PELICHUS] KPaeBOU 3a/1a4u.

Tema 2.6 Maremaruyeckoe MOJCJHPOBAHWE CTANMOHAPHBIX PEKHMOB IPOLECCOB B PeaKTopax ¢
Memajako. OnucaHne MHUKPOKHMHETHMUYECKUX 3aKOHOMEPHOCTEH NpPOTEKaHWsI IMPOU3BOJBHBIX CIOXKHBIX
XUMHUYECKUX peakuuid B KUAKOW ¢a3e [Isi MHOTOKOMIIOHEHTHBIX cucteM. OmnpeneneHue KIH4eBbIX
KOMIIOHEHTOB CJIOKHBIX XMMHYECKHX PEaKUui C MPUMEHEHUEM METOJIOB JUHEMHON anredpbl - paHroB
MaTpHll CTEXUOMETPUYECKUX KOIPPUIHMEHTOB peakuuu. MaTemMaTuueckoe OINHMCAaHUE PEAKTOPHOTO
rporecca ¢ pyoalkon AJisi IpOU3BOJIbHOM CXEMbl MPOTEKAHUS XUMHUUYECKON peakiuu. BpiOop airoputmos
pelleHus 3aJayd C NpUMEHEHHEeM HH(GOPMAalMOHHOW MAaTpPHLbl CHUCTEMbl YpaBHEHUI MaTeMaTHYeCKOTO
ONMCAHUA U IPEJCTABICHUS aIrOPUTMa PELLIEHHS C TOMOILBIO OJIOK-CXEMBI pacyeTa Ipolecca.

Tema 2.7 Maremarnyeckoe MOAeJUPOBAHNE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B PEAKTOPAX ¢
Memajako. Maremaruyeckass MOCTaHOBKAa 3aJauyd JUIsl PEAaKIUH C MPOU3BOJIBHONH CTEXHOMETPUUYECKOM
cxemoil. @opmynupoBKa 3anaun Komm — 3a1auu ¢ HavaJabHBIMU YCIOBHAMU. Pa3HOCTHOE mpencTaBlIeHHE
cUCTeMbl OOBIKHOBEHHBIX U depeHranbubiX ypaBHeHUH. [locTpoeHrne MHPOpMAIMOHHON MaTpULIbI JUIs
BbIOOpa ajropuTMa peuieHus. ['paguueckoe MpeacTaBICHHUE aNrOpUTMa pEHIeHUs B BUAE OJOK-CXEMbl
pacuera.

Tema 2.8 MaremaTnueckoe Mo/ie1MPOBAHHE CTAIMOHAPHBIX PEKMMOB B TPY0UYATBIX PeaKTOpax ¢
IPSIMOTOYHBIM U NPOTHBOTOYHBIM JIBMKEHHEM TelJIOHOcHTedell. MaTemaTHueckas IOCTaHOBKA 3aJauyu
JUIsL pEaKklIMM C KOHKPETHOM CTeXuoMeTpudeckor cxemoil. PopmynupoBka 3agaun Komm — 3amadm ¢
HavyaJIbHBIMH YCJIOBHUSIMHU U KpaeBOM 3a/1auMl — 3aJ]auu C KpaeBbIMH YCIOBUSIMH. Pa3HOCTHOE mpecTaBieHue
cucTeM OOBIKHOBEHHBIX AM(QepeHunanbHblXx ypaBHeHUW. [locTpoeHne MHGOPMALMOHHBIX MaTpPULl IS
BbIOOpa aNropuTMOB pelleHus. I'papuueckoe mpeacTaBieHUE aJrOPUTMOB pElICHUs B BUJE OJIOK-CXEMbl
pacuera.

Tema 2.9 Maremarnyeckoe Mo/JeJHPOBAHME HECTANMOHAPHBIX PeKHMOB IPOLECCOB B TPYOGYATHIX
peaKTopax W YHCJeHHble AJTOPUTMbI AHCKPETH3alMHU JJis pelleHusi cucteM JupdepeHIHATbHBIX
YPaBHeHHIi C 4YacTHBIMM NPOM3BOAHBIMU. MaTemaTHueckas IIOCTAaHOBKA 3aJayd JUIsl PEakUuH C
KOHKPETHOM CTEXMOMETPUYECKOW cxemMoil. QP@OpMylIMpOBKa HAYaJIbHBIX W T'PAHUYHBIX YCIIOBHM.
JuddepeHunanbHble YpaBHEHHMsI B YacTHBIX IPOU3BOJHBIX - JJUIMITHYECKOTO, NapaboJIMYecKoro u
rUNepOOJMYECKOr0 TUIOB. AJTOPUTMBI pEIICHHUS ypaBHEHUN Napabojuyeckoro tuma. MaremaThueckas
MOJIeNIb XMMHUYECKOr0 MPEBpAIlCHHs] B HM30TEPMHUECKHUX YCIOBHUSAX JIi HECTAllMOHAPHOTO Ipolecca B
TpyOUaThIX ammaparax ¢ yueToM IpoJ0JIbHOIO NepeMENIMBaHus U ¢ IPUMEHEHUEM OJIHOIIapaMeTpPHUECKOM
TU(pPy3HOHHOW MOJENu Il ONMCAHMS THAPOAMHAMMYECKONM OOCTaHOBKM B PpEAKIMOHHOM IOTOKE.
ANroput™Mbl  peuieHUss B BHUJAE CHUCTEM HEIMHEHHBIX YpaBHEHHMH, a Takke OOBIKHOBEHHbBIX
nuddepeHInaIbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIIKOB.

Tema 2.10 MaremaTHyeckoe MO/JAeJMPOBAHME CTANMOHAPHBIX PEKHMOB IPOLECCOB HENpPEPbLIBHOM
MHOIOKOMIIOHEHTHOW  pexTudukanunm u  abcopOdumm. MaTtemaruyeckoe ONUCaHHE Ipolecca
MHOTOKOMIIOHEHTHOM peKTHu(UKaUKU B TapeiabdyaTrodl KoJioHHE. MojenupoBanue (a30BOro paBHOBECUS U
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Ipolecca Macconepeaud Ha Tapejkax B MHOTOKOMIIOHEHTHBIX CHUCTeMaX. YUeT TEIJIOBBbIX OalaHCOB Ha
TapenKax Mpu MOJCIMPOBAHUU MPOIECCa B PEKTU(HUKAITMOHHOM KOJIOHHE. [[€eKOMITO3UITMOHHBIA aIrOPUTM
pacuera mpolecca pekTU(UKaUWd B KOJOHHOM amnmapate. MaTemaTuueckoe ONHMCaHHE Mpolecca
MHOTOKOMIIOHEHTHOM abcopO1mu B HAcaJ04YHON KOJOHHE. MoeMpoBaHre mporiecca MHOTOKOMITOHEHTHOM
Macconepeayd B CEKIUAX HACaJOYHOM KOJOHHBL. AJITOPUTM pEIIEHHs KpaeBOM 3anadu  Jyis
MOJENUPOBaHUs IIpolecca adCOpOIMH B HACAJJOUHOM KOJIOHHE.

Paspnen 3. OCHOBBI OITUMM3ALUHM XUMHMKO-TEXHOJIOIHYECKHUX MPOLECCOB.
Tema 3.1 Pemenue 32124 ONTHMHM3aIMHM C  TEPMOAMHAMHUYECKMMH, TEXHOJOIrMYECKUMH,
JKOHOMMYECKHMHU, TEXHUKO-IKOHOMHUYECKHUMH W JKOJOrHYEeCKMMH KPUTEPUAMH ONTHMAJILHOCTH.
OnTtumanbueie pecypcocOeperatonue XTII. Bpibop kputepueB onTUMalbHOCTH (LIE€NEBBIX (QYHKIUI).
®opmynHpoBKa MHOTOKpUTEpUATIbHON 3ajaun ontuMu3aiuu. OCOOEHHOCTH pelieHHs] ONTUMH3AMOHHBIX
3anau XTIl npy HaMM4YUK HECKOIBKUX KPUTEPUEB ONTUMAIBHOCTH, OBPAYKHOM XapaKTepe 1eJeBON QyHKINU
Y HaJIM4UU OTpaHU4eHU 1-ro u 2-ro poxa.
Tema 3.2 __AJropurMbl OJAHOMEPHOW M MHOIOMEPHOW onTHMMH3auuM. MeToasl CKAHMPOBAHMI,
JIOKaJIM3aIMKU 3KCTPEMyMa, 30JI0TOro cedeHus u uucen duboHauu B ciydyae OJHOMEPHOM ONTUMHU3ALUU.
MeTo1bl MHOTOMEPHON ONTUMU3ALNN HYJIEBOTO, IEPBOTO U BTOPOTO NMOPAAKOB. CUMILIEKCHBIE, Cly4yailHble
U TPaJMeHTHbIE METO bl MHOTOMEPHOU onTUMU3AMKU. MeTo 1 TpadHbIX GYHKIUH.

3akiro4eHue.
A. IlpuMeHeHne KOMNbIOTePHbIX Mojeaeil XTIl npy npoeKTHPOBAHMM XMMHYECKHUX NPOU3BOJACTB — B
CAIIP. 3anmauum cucreMm aBromaTtusupoBaHHoro mpoektupoBanus (CAIIP) u cTpykTypa cucrem
KOMIIBIOTEPHOTO ~ IpoeKkTupoBaHus. MuHpopmannonHoe u Marematuueckoe obOecneuenue CAIIP.
ABTOMAaTH3UPOBAHHOE IPOEKTUPOBAHNE C IPUMEHEHUEM KOMIBIOTEPHBIX Moened X TII.
b. Ilpumenenue KoMbIOTEepHbIX Moaeseil XTIl npu ynpaBjieHNH TEXHOJOTHYECKUMHU NPOLECCAMHU —
B ACYTII. KomnbsiorepHoe moxenupoBanue XTIl B pexume peanbHoro BpemMeHH. CUCTEMBI MPSIMOIO
upoBoro (KOMIBIOTEPHOTO) YIPABJICHUS TEXHOJOTHMYECKHUMHU Tpoieccamu. OCOOCHHOCTH peayn3aliuu
KomIibloTepHbIX Moaened XTIl B aBTOMaTHU3UPOBAHHBIX CHCTEMAX YIPABJIEHUS TEXHOJOTHYECKHUMU
nporneccamu (ACYTII).

4 O0beM yueOHOM TMCHUIINHBI

O0beM TUCUMIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCUMIIJIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,44 16 12
CamocrosiTe/ibHAs padoTa 2,67 96 72
KonTakTHas camocrositenbHas pabota 0,4 0,3
2,67
CaMoCTOsATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIINHBI 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTanus padoyeil MporpaMMbl AU CUUIJIHHBI

«®Pu3nyeckas KyJbTypa u CIIOPT»

1 Henap aucuuMmiauHbl — GOPMUPOBAHUME MHUPOBO33PEHUS U KYJIbTYPhl JIMYHOCTH, TPaKIaHCKOU
ITO3UIIMY, HPAaBCTBEHHBIX Ka4eCTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbBHOCTH B NPUHATUH PEUICHUH,
CIOCOOHOCTH MCMOJIb30BaTh pa3HOOOpa3zHble (OpMbI (PU3NYECKOW KYyIbTYpbl, CHOpTAa U TypU3Ma JUIs
COXPAaHEHHUS M YKPEIUIEHHs] CBOEro 3J0pPOBbsi U 3J0POBbsl CBOMX OJM3KUX B IIOBCEIHEBHON XU3HU U
pohecCHOHATBHOM IeATeTLHOCTH.

2 B pesyabTrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JI2KEeH

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
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VK-7.1,7.2,7.3, 74

3nams:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYpPbI U 3J0POBOro o0pa3a K13HH;

- BIIMSHHUE O3J0POBUTEIbHBIX CHUCTEM (DU3UYECKOTO BOCIUTAHUS Ha YKpEIJIEHHUE 30pOBbs,

MpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- TMpaBWwiIa U CHOCOObI IUJIAHUPOBAHUS HMHIMBUIYaJIbHBIX 3aHATUN pa3IUYHON  1IEJIEBOM

HaIPaBJIEHHOCTH;

- UICTOPUIO (PU3UYECKOU KYJIBTYphI U CIIOPTA, MPEACTABICHHE O 3HAYMMbBIX CIIOPTUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaKHEHIIINE JOCTUKEHHS B 00JIaCTH CHOPTA;

- cnoptuBHble Tpaguuuu PXTY um. JI.U. MenneneeBa, MOMHUTH O MOJIBUTaX CIIOPTCMEHOB B T'OJIbI

Benukoit oreuectBeHHOM BoMHbBI 1941-1945 1T.

Ymems:

- NOJJEpKHUBaTh JOJDKHBIH YpPOBEHb (DU3MUECKONM MOJrOTOBJIEHHOCTH Ui 0OecnedyeHus

MTOJTHOIIEHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3MYECKOW KYJIbTYpHI JJII OCO3HAHHOTO BHIOOPA 310pOBbECOEpEraronux

TEXHOJIOTUH C Yy4YyeTOM BHEUIHMX M BHYTPEHHHMX YCIOBUN peanu3aluu MNpodecCHOHATbHON

NeSITeNIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coOJI0aTh IpaBuiia TUTUEHBI U

TEXHHUKHU O€301aCHOCTH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3MUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- TOJDKHBIM YpOBHEM (DM3MUECKON MOATOTOBICHHOCTH, JJI 00ECIIeUeHUs TIOTHOIICHHOW COIMAIbHOM

1 Ipo(hecCUOHATILHOM NeSTENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

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

1.1. TIPEAMET ®U3NYECKAA KVJIbTYPA UM CIIOPT. 3amaun m MeCcTO IUCIUILIMHBI B
MOATrOTOBKE OakanaBpa. Opranmusanus y4eOHOTo mpoliecca B paMKax JCHCTBYIOIIEH PEHTUHTOBOM CUCTEMBI.
TpeOGoBaHus Kk 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxinenue ¢Gu3MUECKUX yIOpaXHEHUH u  urp. JpeBHue
onumnuaznsl. Onumnuiickoe nBuxkeHHe. CHOPTHBHBIE 00IIEeCTBA: HUCTOpPUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3anuil. CnopTcMeHsl B Tojibl Bennkoil oTeuecTBeHHOM BOWHBI.

Paszoen 2. OcHoBbI 370poBOTr0 00pa3a KU3HU

2.1. BPAYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpPOJIb U BpaueOHOe OcBUeTenbcTBOBaHUE. [legarornueckuit  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[Ibl, MOKAa3aTeNU, KpUTepuu U oleHku. [IpoduiakTuka criopTUBHOIO
TpaBMaTu3Ma. OCHOBHbIE BHJbI TpaBM Y pasHbIX cnenuanu3zanuil. Oka3aHue MNEepBOM MOMOIIM JUIS
CTYJEHTOB BY30B XMMHKO-TEXHOJIOIMYECKOTO IPOQUIISL.

2.2. TUTMEHUYECKOE OBECIIEYEHUME 3AHATUI O3JIOPOBUTEJIbBHOM ®U3NYECKOM
KYJIbTYPOI. I'mruena (pu3uueckoro BOCHHTAHUS M CHOPTA. PEKUM NMUTAHUS HPH 3aHATHAX (PH3HUECKOI
KynbTypoit u cioptoM. CornanpsHasi ruruena. ConuanibHO-0TIaCHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa

3.1. BUOJIOTUMYECKUE OCHOBBI ®U3MYECKOW KYJIBTYPhI U CIIOPTA. Oprauusm
YeJloBeKa KaK eJIuHas caMmopa3BHBarollasics Ouojormyeckas cucreMa. OU3MUecKOoe pa3BUTUE UEIOBEKa.
JlBurarenpHasi akTUBHOCTb U €€ BJIMSHUE HAa YCTOMUYMBOCTb, M a/allTAlMOHHBIE BO3MOXKHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3MUECKUM Harpy3KaMm IpH pa3iMyuHbIX BO3JACHCTBUSAX BHELUIHEHN cpebl.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJILHOCTH.
310pOBbE YEIOBEKA KaK IIEHHOCTh. 3J0POBBIA 00pa3 >KM3HU M €ro COCTaBJsAiomre. Pojib M1 BO3MOKHOCTH
¢bu3nueckoi KynbTypbl B oOecrieueHUH 3/10poBbs. CoLMaIbHBIA XapakTep MOCIEACTBUMA AJIs 340POBbS OT
yHOoTpeOaeHUs] HAPKOTUYECKUX CPEACTB M APYrux mncuxoakTUBHBIX BeulecTB (IIAB), nmonunra m nmuimeBbIx
N00aBOK B CIOPTE, AlKOroJid U TabaKoKypeHHs. JIOMMHI Kak MCKYCCTBEHHOE IOBBIIICHHE (HU3HUECKOMN
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEIIbHBIE TTOCICCTBHUS.
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Pasoen 4. IlpodeccrnonanbHo-pUKIaHas pu3ndecKas KyJabTypa U CiopT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Meroauueckue npUHLMIBI (U3HYECKOro BocnuTaHus. OCHOBBI U
sTanbl 00y4yeHUs ABMXKEHUAM. Pa3Butue ¢usmueckux kadecTB. POpMUPOBAHHE NCUXMYECKHUX KayecTB B
npouecce  ¢usznyeckoro BocnuTaHus. CnoptuBHas nojaroroBka. CTpykTypa MOATOTOBJIEHHOCTH
CHOpTCMEHa. MaccoBblif CHOPT M CHOPT BBICHIMX JOCTKEHHH, MX nenu U 3aaaud. CrnopTuBHbIE
COpPEBHOBAHUS KaK CPEeICTBO U METOJ 0011el U crienuanbHON (PU3UYECKOM MOATOTOBKH CTYIEHTOB.

4.2. ®UBUYECKAS KYJIBTYPA U CIIOPT B ITPO®ECCUOHAJIBHOW JEATEJIBHOCTU
BAKAJIABPA. Jluynass W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UUIECKOM
MOATOTOBKM 4yesoBeka K Tpyay. Mecto IIII®II B cucreme mnoaroTtoBku Oyaylero crenuagiucra.
[IpousBoacTBeHHas (usznueckas KynbTypa u ciopt. [IpousBoicTBenHas rumMHactuka. OcobeHHOCTH BhIOOpA
¢dbopM, METOZIOB U CpeACTB (PU3MUECKOMN KYIbTYPHI U CIIOpTa B pabouee U cBOOOTHOE BPEMsI CIIELUAINCTOB.
[Ipodunaktuka mnpodeccHoHaIbHBIX 3a00JeBaHUl cpeacTBaMu (U3MUECKON KyJIbTypbl M CHOpTA.
JlononHUTENbHBIE CPEACTBA MOBBbIMIEHUS oOmell u mnpodeccuoHanibHoil padoTocnocoOHocTH. BiusHue
WHJIMBUAYAIbHBIX OCOOCHHOCTEW M CAMOCTOSTEIBHBIX 3aHATHUA (PU3MUECKOW KYJIbTYpOH M CIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOM TMCHMIINHBI

Cemectp
Bcero
Buapr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpyA0E€MKOCTh AUCLHHUILINHBI IO Y4eOHOMY 2 72 1 36 1 36
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3auer 3auer
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.4 3E A(;Tp.
OO611ast TpPyA0E€MKOCTh AUCHHUILINHBL IO y4eOHOMY 2 54 1 27 1 27
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpaxTueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3auer 3auer

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JJIeKTUBHbIE JUCHUIIJIMHBI 10 pu3nUecKoil KyJbType H CIOPTY»

1 Heap aucuumiauebl — QopmupoBaHue (GU3NYECKOW KyJIbTYypbl JIMYHOCTH M CIIOCOOHOCTH
HaIPaBJIEHHOTO MCIIOJIb30BaHUsS Pa3HOOOpPA3HBIX CPEJICTB (U3NUYECKON KYIbTYphl M CIOPTA, TypuU3Ma s
COXPAHEHHUS U YKPEIUICHHUsS 3/I0pOBbsl, NCUXO(PU3NYECKON MNOJrOTOBKM M CaMOIOATOTOBKM K Oynyiei
podeccuoHaIbHOM 1eATENbHOCTH, TOJIYYEHUN HAaBbIKA B OJIHOM M3 BHIOPaHHBIX BUJIOB CIIOPTA.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-7.1,7.2,7.3, 7.4

3nams:

- HAyYHO-TPAKTUYECKHUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI U 3J0POBOr0 00pa3a KM3HHU;

- BIIMSHHUE O3J0POBUTEIBHBIX CHCTEM (U3UYECKOTO BOCIHUTAHUS Ha YKpEIUIEHUE 370pOBbS,
MpOQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

- c110cOOBI KOHTPOJISL M OLEHKU (PU3MUYECKOTO Pa3BUTHUS U PU3NUECKON MOATOTOBICHHOCTH;
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- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUN Ppa3IU4YHON  LIE€JIeBOM
HaIPaBJIEHHOCTH;
- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneena.
Ymemn:
- IOJIIEPKUBATh JOJDKHBINA YPOBEHb (PU3NUECKON MOATOTOBICHHOCTH Ul OOECeueHus MOJIHOLICHHON
COLIMANIHON U PO(EeCCUOHATIbHOM e TeIbHOCTH;
- UCHOJIb30BaTh OCHOBBI (PM3MUECKON KyJIbTYpbl Ui OCO3HAHHOIO BBIOOpa 3/10pOBbecOEperarommx
TEXHOJIOTUH C Y4YeTOM BHEIIHUX M BHYTPEHHHMX YCIOBUM peanu3auuu MpodeccnoHalbHON
NeSITeNIbHOCTH;
- CAMOCTOSTEIbHO 3aHUMAaThCS (PU3UUECKOH KYIbTYPOU U CIOPTOM;
- OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHu3Ma U coOIoAaTh MpaBujia TMTUEHBl U
TEXHUKHU 0€30I1aCHOCTH;
- BBIIOJHATh WHIUBUAYAJIBHO MOJOOPAHHbIE KOMIUIEKCHI 10 (PU3UYECKOW KyJIbType U PA3IUYHBIM
BHJIaM CIIOPTAa;
- OCYIIECTBJIATb TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHH Qu3nuecKon
KYJIbTYpOH U CIIOPTOM;
- BBIMIOJIHATH [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.
Braoemy:
- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3MUECKOI0 CAMOCOBEPIICHCTBOBAHUS;
- IOJDKHBIM YpOBHEM (PM3HUECKOI MOArOTOBIEHHOCTH, AJis 00ecneYeHUs TOJTHOLEHHON COIIMalIbHOM U
poheCcCHOHANTBHOM JIEATETLHOCTH;
- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTa;
- UCHOJB30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHUS B IPAKTHUUECKOMN AESITEIbHOCTU U MOBCEIHEBHON
AKU3ZHU
3 Kparkoe coaepxxanue TUCUUILIMHBI
Paszoen 1. OcHOBBI OCTPOEHUS O3JOPOBUTEIBLHON TPEHUPOBKU. TEOPETUUECKO-METOIMYECKIE OCHOBBI
¢buznueckoit KyiabTypbl U croprta. CozepikareiabHble OCHOBBI 03/10POBUTEIBHON (U3NYECKON KyJIbTYphI U
cropta. OCHOBHbIE HANpaBJICHUS: O030POBUTEIBHO-PEKPEATUBHOE, 0310POBUTENILHO-PEAOUINTALIMOHHOE,
CHOPTUBHO-peabUIUTAIIMOHHOE, TurueHnyeckoe. [loBplieHne pyHKIMOHAIBHOTO COCTOSIHUS OpraHu3Ma U
¢uznueckoit noarotosaeHHocTH. CrocoObl periaMeHTanuu Harpy3ku: Ou3KyIbTypHO-030POBUTEIbHBIE
METOJUKH U cucteMbl. OCHOBHBIE (Da3bl 030POBUTEIHLHON TPEHUPOBKU. OIEHKA COCTOSHHUS 370POBbS U
¢u3nyecKoil MOJArOTOBJICHHOCTH 3aHUMAIOMIMXCS (U3HUECKON KylbTypod u croproM. DyHKIMOHATBHBIE
poosr (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBurarenpHble BO3MOXHOCTHU 4esloBeKa — BocnuTanue gusnueckux kayects. BOCK I'TO.
Metonuka opranuzauuu U npoBeaeHus BuaoB ucnbeiTanuid ['TO. Cucrema B3auMopaencTBusl B cdepe
(bu3uYecKol KyJabTypbl H cropta. BocnuTanume Qu3nUecKuxX KayecTB, OOydaromuxcs (OTICIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3aldyd U MPOBEJIEHUS CHOPTUBHBIX COPEBHOBAHUN M (DU3KYIBTYpPHO-
MacCOBBIX MEPONPUITUNA. XapaKTEepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MACCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, MPOBOJAUMbBIE [0 OOUICHPUHATHIM IpaBwiaM. Eaunbii
KaJeHJapHbld 1IaH (QU3KYIBTYPHBIX M CIOPTUBHBIX Meponpusatuii). OpraHusanusi CHOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (ClielualbHbE, HAllMOHAJIbHbIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMH. HpaBcTBeHHBIE oTHOIIEHUs B crnopte. Fair Play («YectHas
urpa») — KaKk OCHOBa J3THYHOro mnoBeneHusi B cnopre. Kogekc cmoptuBHoil stuku. Ilpodunakruka
Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komekc BAJIA. MexnyHaponHas KOHBEHIMS O OopbOe c
JOTIMHIOM B CIIOpTE.

4 O0beM yueOHOM M CHUIITUHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeM. 1 2 3 4
yacax
OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 328 56 92 90 90
y4eOHOMY TUTaHY
KonrakTHas padoTa — ayIuTOpPHBIE 192 32 64 64 32

72



3aHATHS
[Ipaxtuueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocTrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeoB 135,2 23,8 27,8 25,8 57,8
JIACLIMIITHHBI

Bua nToroBoro KOHTpOJIsi: 3a4eT 3auer 3a4eT 3a4eT 3a4eT
3a4eT / IK3aMeH

B actp CemecTtp

Bun yuebnoit paboTsl qacax I II I v
OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE U3YUEHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JVCITATUTAHBI
Bua nToroBoro KOHTpoJIsi: 3auer 3a4er 3a4er 3a4er 3a4er
3a4er / IK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl MOAYJIsI
«BBenenne B MHPOPMALMOHHbIE TEXHOJIOT MM

1. Heas ™Moayiasi — O3HAKOMJIEHHME CTYACHTOB C TEOPETUYECKUMH, NPAKTUYECKHUMH U
METO/I0JIOTMYECKUMU OCHOBaMH COBPEMEHHBIX MH(OPMALIMOHHBIX CUCTEM. B pamkax u3ydeHUs MOIynsd y
CTYACHTOB (OPMUPYIOTCSI TEOPETHUUECKUE 3HAHUS M MPAKTUYECKHE HABBIKM 110 HHCTPYMEHTAJIbHBIM
cpeacTBaM IporpaMMmHoro obecrneueHus. CTyIEeHThl H3Yy4alOT Ha MPAKTUKE BUAbl MHMOPMAIMOHHBIX
TEXHOJIOTUH.

3agaum MoayJsl — IpUOOpeTeHHE CTYJEHTAMH IMPOYHBIX TEOPETUUYECKUX 3HAHUN U MPAKTHUECKUX
HaBBIKOB B 001aCTU HH(OPMALIMOHHBIX TEXHOJIOTHU.

2. B pe3yabTaTe n3y4eHHst MOAYJIs 00YUYAIOUIUIICS T0/IKEH::

Obnadams CIEYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaAMU UX TOCTHXKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbraTe ocBO€HUS MOl CTYAEHT JIOJIKEH:
3uamo:

— TpoLecChl, METOJAbl IMOUCKa, cOopa, XpaHeHUs, 00pabOTKH, NPEICTABIIEHUS, PACHPOCTPaHEHUs
uHpopMallUM M CHOCOOBI OCYIIECTBJIEHUS TAaKUX IPOLIECCOB U METOJ0B (MH(POpPMAIOHHBIE
TEXHOJIOTUN)

— COBpPEMEHHbIE MHCTPYMEHTAJIbHBIE CPE/Ibl, IPOrPAMMHO-TEXHUYECKHE IIIaTGOPMbI U MPOrpaMMHbIE
CpeICTBa, B TOM YHCJIE OTEYECTBEHHOI'O IPOM3BOJCTBA, HCIIOJIB3YEMbIE JJIsi pELIEeHUs 3aaay
podeccuoHaIbHOM 1eATeNbHOCTH, U MPUHIUIBI UX PAOOTHI.

Ymemu:
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— BbpIOMpaTh M HCHOJNB30BaThb  COBPEMEHHbIE  UHPOPMAIMOHHO-KOMMYHHKAI[MOHHBIE U
UHTEJJIEKTYaJIbHbIE  TEXHOJOTMH,  HHCTPYMEHTAJIbHBIE  CPEIbl,  IPOTPAMMHO-TEXHUYECKUE
m1aTGopMbl U MPOrpaMMHbIE CPEJCTBA, B TOM YHUCIIE OTEYECTBEHHOIO MPOU3BOJICTBA, JUISl PEIICHUS
3a1a4 TpoPEeCCHOHAIBHON JEATEIIHHOCTH

— aHaJM3HpOBaTh MNpoQeccUOHalbHbIE 33aJayd, BBIOMpPATh M HCHONB30BaTh noaxonsmue WT-
TEXHOJIOTUHU.

Braoemy:

— HaBBIKaMU paboThI ¢ Jaexauumu B ocHoBe U T-pemenuit nanHbIMu

— HaBBIKAMU IPUMEHEHUSI COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHUKALMOHHBIX U UHTEIJIEKTYaIbHBIX
TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CPEACTB, B TOM YMHCJIE OTEUECTBEHHOI'O IIPOM3BOJCTBA, [UIS
pelieHus 3a1a4 NpopecCUOHANbHOMN A€ATEIbHOCTH.

3. Kparkoe cogepxanue MOIyJist

1 cemecTp — OcHOBBI MHPOPMALMOHHBIX TEXHOJIOT Uil
Paspnen 1. Beegenune B uHpopMannoOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IaKeThl MNpHUKIaIHbIX MporpamMm, Microsoft Office.
Knaccudukanuss mporpammubix cpenctB. CucremMHoe W TpHKIaaHOE mporpammHoe obecrieuenue [1K.
0630p onepanuonnbix cucreM (OC). Ilpunuunel cozpanus u cocraB OC: sapo, uHtepdeiic, apaiBepsl.
Kpartkas xapakrepuctuka WINDOWS, Monynsubiit npunnun noctpoenus. Cpeqa WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKUME.

1.2. TekcroBeiii penakrop WORD, penakTtopel MaTeMaTH4YEeCKMX M XUMHUYECKUX (QOpMyII.
Bo3moxHOcTH co3manus 3neKTpoHHbIX npe3eHTauuil (Power point). Co3naHue TOKyMEHTOB Pa3IMYHBIX
dbopm (craHmapTHBIX W HecTaHmapTHbIX). Co3gaHWe W PEJaKTUPOBAHWE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTU4YECKUMH U XUMUYECKUMH (POPMYIIaMH.

1.3. Tabnuunsiii nporieccop EXCEL: 0630p, Tumsl u aapecauus syeek, popmaT sueek, BCTPOCHHbIE
¢byukuun, popmaruposanue tTadnuu. EXCEL: Bo3MokxHOCTH TaOJIMYHOTO peAakTopa U UCHOJIb30BaHUE €r0
Ui pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a1a4. [locTpoenne rpadukoB U Auarpamm.

1.4. EXCEL. Onepauun ¢ maccuBamu. Pa3zpa®oTka M peanusanusi MPOCTEHIIMX aIrOPUTMOB C
WCIIOJb30BAHUEM BO3MOXKHOCTEHM pemakTopa (HaX0XKJICHHE MaKCUMAaJIbHOTO (MUHUMAJIBHOTO) JJIEMEHTA
BEKTOpa M MATpHUIbl, HAXOXKJEHHE CYMMBbI 3JIE€MEHTOB BEKTOpa M MAaTpPHUIIbl, BBIYHUCICHHE MaTPUUYHBIX
BbIpaKeHUI). PellleHne BBIYMCIUTENBHBIX 33Jad ¢ Hcrnojb3oBaHueMm Tabnuu. Pemenune CIIAY ¢
HCI0JIb30BaHUEM OOpaTHON MaTpPHUILBI.

1.5. EXCEL Iloctpoenue rpaduxkoB u guarpamm. Pacuer (QyHKUIHMOHANbHBIX 3aBUCUMOCTEH H
MIOCTPOCHHUE Tpapuueckux n300pakeHHil ¢ ucnosb3oBaHueMm craHgaptHeix Gynkuuit EXCEL u macrepa
¢yukuuil. [locTpoenne noBepxHOCTEN ¢ MCHOIb30BaHNEM MacTepa auarpamm. [loctpoenue auHMM TpeHaa.

Pa3pnen 2. Anropurmsl 1 OCHOBBI IpOorpaMmMupoBanus Ha s3eike MATLAB.

2.1. Anroputmsl, THnbl anropuTmoB. [lonsTtue anroputmMa u ero cpoictBa. CriocoObl 3amucu
QITOPUTMOB. MOJYIBHBI NPUHLIMI IIOCTPOCHUS aJTOPUTMOB M IporpaMM. Ilaker KoMmbrOTEpHOM
matematuku MATLAB. XapakTepuCTHKU $3bIKOB IMPOTrpaMMHPOBAHHUS. DBOJIOLMS M KiIaccU(UKALUS
SI3BIKOB [IPOrpaMMHUPOBAHUS, MMIIEPATUBHBIE, (yHKIIMOHAJIbHBIE, JIOTHYECKUe, 00BEKTHO-
OpUEHTUpPOBaHHbIEe, UX KOMOuHanuu. [IoHSATUS TpaHCIAIMKM, KOMOWISLWN, UHTEPIPETAUHN, UX Pa3Indusl.
SI3bIKM TPOrpaMMUPOBaHUSI BBICOKOTO YpoBHs. CTPYKTYpHOE IIPOrpaMMHpOBaHUE, ero ocodeHHoctu. O630p
MaKeTOB KOMITbIOTEpHON MaTeMaTtuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl U HPHUHILMIIBI CTPYKTYPHOTO MPOTPaMMHUpPOBaHUS,
wuiocTpanus. bazoBble anropuTMHUYEcKWe KOHCTPYKUUHU (ClieJOBaHHE, BETBJIEHUE, MOBTOPEHHUE), HX
peanuzanun. Onepatopsl si3bpika nmporpammupoBanusi MATLAB. OcHoBable pemarenu (solvers) MATLAB
JUIS peaju3aluy BHIYMCIUTENIbHBIX aNropuTMoB. bubnnoreka crannapTtHeix ¢yHkumi size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpagukoB (GyHKIMHM OJHON U JBYX nepeMeHHbIX. Mcnonb3oBanue QpyHkuuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmierne rpapukoB (3aroJ0BKH, MOIMUCH TIO
OCSIM H TIp.).
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2.4. Omepanuu HajJ MacCHUBaMH: BEKTOpaMM W MaTpHUIlAMH - CIIO)KEHHME, YMHOKEHHE,
TpPaHCIIOHUPOBaHUE, oOpallieHre (Inv), BEIUKUCICHUE HOPMBI (norm), paHra (rank) v onpeneiauTesns MaTpULbl
(det). AnropuTMbl HAaXOKJIEHUS MAKCHMaJbHOTO, MHHHMMAJIBHOTO »JJIEMEHTAa B MAacCCUBE, aJIrOPUTMBbI
COPTHPOBKH M UX peanuzanus (Hampumep, Selection Sort).

Paspnen 3. Yuciaennsie Mmeroabl. Peasm3zanusi npocreifimux aaropurmos B cpene MATLAB.

3.1. UwucneHHsle METOJIbI, XapaKTEPUCTHKAa M HMX OCOOEHHOCTH, MOHITHE CXOJUMOCTH METOJa.
DneMeHTbl TEOpPHH MOTPEIIHOCTEeH, KiaccupuKaluus MOrpelHOCTe, abCoNoTHasT W OTHOCUTENIbHAs
MOTPEIIHOCTh, MOHATHE (YHKUMM HOpPMBI. BBeneHue B CTaTUCTHKY. AJTOPUTMBI JUISl CTATUCTUYECKOU
00paboTku HHQOpMAIMK (BBIUUCIEHWE TOYEYHBIX W HMHTEPBAJIbHBIX OIIEHOK pPE3YJIbTaTOB H3MEpPSIEMOM
BenuuuHbl), ux peanuszanuu B [IKM MATLAB. Ucnons3oBanue ¢yHkimid min, max, median, var, polyfit,
polyval.

3.2. [lpubnmxenue Qynkuuid. Matepnonsuus MHorowieHamu. Kycounas unrepnossnus (cruiain).
Onenka norpemnoctd. @ynkunn MATLAB s pabotsl ¢ MmHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeaesieHHbIX UHTErPajioB, alllfOPUTMbBI METOI0B MPSMOYIOJbHUKOB, Tpaneuuii 1
CuMIicoHa, OlLIEHKa NOrPEIIHOCTH METOA0B. Peanuzanus anropuTMOB UYMCIEHHBIX METOJOB BBIYMCIICHUS
onpezeNeHHbIX UHTerpanoB B cpene MATLAB, npuMmeHnenue ctanaapTHbIX QyHKIUM trapz, quad, integral.

3.4. UccnenoBanue QyHKUMM OJHOW mepeMeHHOW. Pemienue HenuHeiiHoro ypaBHeHus f(x)=0.
Otnenenne KOpHe. AJITOpUTMBI YTOUHEHHS KOpHS (METOJ NOJOBUHHOrO neieHusi, HproToHa, mpoctoii
utepanun). CpaBHUTENbHBIE XapakTepucTuku. Peanmusamust anroputmoB B cpene MATLAB mo 6iok-
CX€MaM U C UCMOJIb30BaHUEM peliareneil roots, fzero.

3.5. UccnenoBanue ¢yHkimu ogHoi nepemeHHoi. [louck skcrpemyma dynkuuu BoraucnurtenbHbie
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ J€JIEHUsS OTpe3Ka IOoIoJjam,
METO/] 30JI0OTOTO CEUCHHUsI), X pealn3anuu Mo OJOK- cXeMaM W C HMCHOJb30BaHHeM pernatens fminbnd B
cpene MATLAB.

Paznen 4. KomnblotepHuble ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbI€ CETH: TOIMOJIOTMHM CETEeH, MX XapaKTepUCTHKU. Tomosioruu cereil: 3Be3/HAs,
IIMHHAs, KosblieBass. CeTu 3aKpbITOrO THUMA: JIOKAJbHBIE U PACIpPEAEICHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMMHO-TeXHMYECKOE OO€ECIeUeHue: ajapecanusi, ONEepallMOHHAas CHUCTeMa, aJanTephl, JpaiBepsl,
IIPOTOKOJIbI (0COOBIE S3BIKHM, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMalell KOMIbIOTEPHl B CETH, HAaIPUMED,
TCP, TCP/IP, UDP).

4.2. I'mo6anpubie cetn pasznuyHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxHnoctu cetn Uurepner, Cucrema TenekoHpepeHuui. OnekTpoHHas mnoyTa. Jloctym K
nH(popMalMOHHBIM  pecypcaMm. 3amura uHpopmauuu. IloHaTne 0€30MacHOCTH  KOMIBbIOTEPHOI
uH(pOpMaLUU: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3allMTa OT BHECEHUS W3MEHEHMMH
HEYINOJHOMOYEeHHbIMM 50 JMIamMu, COXpaHEHWE TaWHbl IEPENUCKH B AIEKTPOHHOW CETH AJTOPHUTMBI
3alUThl UH(OPMALMK: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHl U 00pb0a ¢ HUMHU. MeTonbl peanu3auu
3alUThl HHQOPMALIMK: TPOrPaMMHBIE, allapaTHble, OpraHU3aMOHHBIE.

4.3. Undopmanmonnsie cucteMbl. CucreMsl ynpaBieHUs OaHkamMu U 0a3amMH JaHHBIX. PensumonHHas
Mozenb naHHbIX. CTpyKTypa 3amucu, MeToabl Aoctyna K uHpopmauuu. OOMEH AaHHBIMU C APYTUMU
npuwioxxeHusiMu WINDOWS: TekcToBbIMU pelakToOpaMy U 3JIEKTPOHHBIMU TaOIHUIIAMU.

4.4. Pensunonnast 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMAaHJ, IMaHelb HHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl AaHHBIX. BBOJ M pegakTHpOBaHWE JaHHBIX B PEKUME TAOMUIBI U PEKHUME
KOHCTpyKTOpa. POopMUpOBaHKME 3aIIPOCOB. 3aIllpOChl IPOCTbIE U MHOTOTA0INYHbBIE, 3alIPOCHI C YCIOBUSIMHU.
Coznanne otueToB U GpopM. TexHosmorust peanusamnuu npocteimux 3anad cpeactsamu CYBJ[ ACCESS.

2 cemectp — [IpoduiabHoe nporpaMMHoe odecriedeHue ISl pelieHus 3a1a4 npogeccHoHaIbHOMI
NesiTeIbHOCTH

Paznea 5. IIKM Python u oco0eHHOCTH ero peaju3aniu AJsl pelieHUs] PacYeTHBIX 3a/1a4 B XUMHHU H
XMMHMYeCKOH TeXHOJIOTHH.
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5.1. OOBeKTHO-OpPHEHTHPOBAHHBIN f3bIK MporpammupoBanus Python: o00630p. OcobeHHocTH u
CBOWCTBA 00BEKTHO-OpUeHTHpOBaHHOTO mporpammupoBanus (OOIl). Co3ganue W HUCMOIB30BAHHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIE CTPYKTYpBI
JAHHBIX (CIHCOK KOPTEX, OOBEKTHI) U ONepanuu Hajg HUMU. ANropuTMbl. OCHOBHBIE AITOPUTMHUYECKHE
KOHCTPYKLUU (clieZloBaHKEe, BETBICHHUE, LIMKJIbI) U UX peanu3anus B Python.

5.2. Brenenue B nmporpaMMmupoBanue Ha si3bike Python. CTpykTypa nporpammsl, OTCTYIIbI, MOIYJIH,
omneparopel, (PyHKIMH (MMEHOBAaHHbIE M AHOHHMHBIE), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHAAPTHHIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTudeckue, 00paboTka CTPOK, BBOJI/BBIBOJ).

5.3. Pa3zpaboTka aJiropuTMOB, IPOrpaMMHUpPOBaHKE U OTJIaKa mporpamm Ha Python (B cpeae Spyder).
VYnpasinstomue koHCTpykuH if, for, while.

5.4 0O030p mNpeIMEeTHO-OPUECHTUPOBAHHON OubmuoTekn wmoxayne Python nns nHayuneix u
MHXEHEepHbIX BbluMciieHuit SciPy (Moaynu scipy u numpy, a takxke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHas cTpyKTypa AaHHbIX NumPy Juisi BEKTOPHBIX M MaTpUYHBIX BeluucieHUN ndarray. OcoOeHHOCTH
BBINIOJIHEHUS] JIEUCTBUN HaJ MaTpuuaMu (CJIOKEHHE, BbIYMTAHWE, YMHOXXEHUE, OoOpalleHHe) Ha A3bIKe
Python. Mnpopmarnimonnsie MarpuuHble (yHKUMHM (HOpMa, onpeaenuTenb, paHr). Meroael ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBaHUE, MATPUYHOE NTPOU3BEACHUE U QYHKIMHU MOAYNIA numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ wucnonb3oBanuem moxayns matplotlib. @ynkunn momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHnoBka mapameTpoB u
AHHOTUPOBAaHMUE rPaUKOB.

Paznen 6. Mertoapl BbhluMcCIUTeIbHOH MaTeMaTHKH. OCHOBHbIE 3Tambl pemieHusi 3agad Ha JBM.
Pemenue cucrem JinHelHbIX ajireopandeckux ypapuenuii (CJIAY).

6.1. IlpssMble U UTEpallMOHHBIE YHMCIEHHBIE METOJbl. DJIEMEHTbl Teopuu mnorpemHocteil. [lonsTue
HOpMbI. OCcOOEHHOCTH MalIMHHON apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBINOJIHEHUS JEUCTBUIMA
HaJ MaTpuuamH (ClI0XEeHUe, BHIUYMTAHUE, YMHOKEHHUE, oOpaieHue) Ha sizbike Python, mHpopmanmonnsie
MaTpUuHble QYHKIUU (HOpMA, OIIPEIEIUTENb, PAHT).

6.2. Pemenue cucrem mnuHeWHbIX anreOpanudeckux ypaBHeHHil (CJIAY). IlocranoBka 3anauw.
[Torpemnoctu. MeTosapl ¢ UCHOJIb30BaHUEM OOpPATHOM MAaTPULIbI M METOJ MPOCTBIX HTepanuil. Pemenue
CJIAY B Python c ucnonb3oBanuem monyieit numpy.linalg u scipy.linalg. u ¢ynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcnurenbHas yCTOWYHMBOCTH, CXOJAMMOCTh METOOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHENHBIX anredpandeckux ypaBHeHuil (CJIAY) u uncino 00ycioBIEHHOCTH.

Pazgen 7. OOpabdorka pe3yabTaroB u3MepeHHsi OAHOW BeJu4uHbl. [Ipubauxenne d¢yHKIUU
MHOIO4JICHAMHM € OJHOW He3aBHMCUMON NepeMeHHOH. PemieHue cucreM HeJIMHEHHBIX YpaBHEHHH
(CHY) 4HC/IeHHBIMH MeTOIaMH.

7.1. OOpaOoTKa 3KCIEPUMEHTAIbHBIX JAHHBIX. TOU€YHbIE U HHTEPBAJIbHbIE OLICHKH. DYHKIHUU
Python. Onpenenenuie kpurepust CTbIOJEHTA.

7.2. Tlpubnmxenue GyHKIUNA. MeToAbl WHTEPHOJANHMHA 3aBUCHMOCTEH C OJHOM HE3aBHUCHUMOMU
nepeMeHHol. MHTepnonsumonHbiil MHOrowieH Jlarpanxka, peanuzanus B Python.

7.3. Ilpubnwxenne QyHKIMA. METOIbl anmpoOKCHUMAIMU 3aBUCHUMOCTEH C OJHOM HE3aBHCHUMOM
nepemeHHod. Meton HamMmenpmnx kBaapatoB (MHK). WcnonwszoBanue ¢ynknuii  Python mns
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AnroputMmbl MeToaa TpocTol uteparmu u mMeroga Heiotona - Padcona mis pemenns CHY.
CKOpOCTh CXOUMOCTH, OLIEHKU NOrpemHocTy. Peanusanus meronos B Python.

7.5. Meroauka MCTIONb30BaHUs periaresieil B Moayse scipy.optimize, GpyHkuuu root_scalar, root.

Pa3nen 8. Pemenne 3a1a4 MHOroMepHO#i ONTHUMHU3ALMH YMCIEHHBIMUA MeTOJaMH. AHAJIM3 U pellleHue
auddepeHNATbHBIX YPABHEHHI YHCJIEHHBIMH METOAAMU.

8.1. Knaccudukamus 3amad M METOJOB ONTUMHU3AaLMU. MeToa rpaaveHTHOro cmycka. Merton
nedhopMupyeMoro MHOrorpanHuka. Peanusamus metonoB B Python.

8.2. Berpoennsie Metonbl SciPy. Boibop pemiarenst B Moayine scipy.optimize BerpoeHHble METO b
SciPy, ¢pyakiuu minimize scalar, minimize.
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8.3. Anroput™Mbl METOJOB pelieHus auddepeHunanbHblX ypaBHeHHH. Metonel Oiliepa U ero
Moaudukanuu. Peanusauus meronoB B Python. BriGop pemarenst B moayne scipy.integrate, (yHKUHMH
solve ivp, solve bvp.

4. O6beM Moy s M BUABI YueOHOI paboThI

Cemectp
Bcero
Bun yueGHO# paGoTHI 1 cemectp 2 cemectp
3E Axan,. 3E Axan. 3E Axas.
4. q, q,
O01as Tpy10eMKOCTb MOIYJISI 6 216 4 144 2 72

KonTakTHasi paboTa — ayIuTOpPHBIE
3aHATHSA:

6 mom uucne 6 gpopme
HPAKMU4EcKol n0020MmoGKuU

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

1 36 0,50 18 0,50 18

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

[Tpaktueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 MOM Hucie 8 hopme NPAKMUHECKOLL 0.50 /8 0.25 9 0.25 9
1n0020MOBKU

Jlaboparopusie pabots! (JIP) 1,89 68 0,94 34 0,94 34
8 MOoM Hucie 8 hopme NPAKMUHECKOLL 0.50 /8 0.25 9 0.25 9
1n0020MOBKU

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

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB
MOYJid, B TOM YHCJIC IIOATOTOBKA K
MPAKTUYCCKUM 3aHATUAM,
abopaTOpPHBIM padoTaM, MOJATOTOBKA
K TEKYLLIEMY KOHTPOJIIO, IPYrUe BUIbI
CaMOCTOSITEJIbHON pabOThI

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

Konrakthas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonrtakTHas paboTa - mpoMexyTodHas 0.4 0.4 i
aTTeCTalus 1 ’ 1 ’ i
CaMOCTOATETFHO U3YUECHUE PA3ICTIOB 35.6 35.6 i
MOTyJIst
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Actp. 3E Actp. 3E Actp.
9. 9. 9.

O01as TpyA10eMKOCTb MOXYJISI 6 162 4 108 2 54

KonTakTHasi paboTra — ayIuTOpPHbIE
3aHATHSA:

6 mom yucne 6 gpopme
NPAKMU4ecKol n0020mogKu

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

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

Jlextuu (JT) 0,47 | 12,75 0,47 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 | 38,25 0,94 25,5 047 | 12,75
8 MOM Hucie 8 hopme NPAKMUHECKOLL 050 | 135 025 675 025 675
no020mosKu ’ ’ ’ ’ ’ ’
Jlaboparopusie paboTsi (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
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8 MmoMm uucie 8 popme NpaKmuieckoul 050 | 135 0.25 675 0.25 6.75
n0020mosKuU

CamocrositeabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
CaMOoCTOATEIHbHOE U3YUCHHUE Pa3/IeiioB
MOJYJISI, B TOM YHCJIE MOATOTOBKA K
MPAKTUICCKUM 3aHATHM,
abopaTOpHBIM padoTaM, MOJATOTOBKA
K TEKYIIEeMY KOHTPOJIO, IPYTHE BHUJIbI
CaMOCTOSITEIbHON pabOThI
KonrakTHas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
Buabl KOHTpOJIs
3auer - - + +
IK3aMeH + + - -
KoHnrakTHas padoTa - mpoMexKyTodHas 0.3 0.3 i
arTecTauus ’ ’

CaMOCTOSTETHHO N3YYCHUE PA3/IeIOB
MOTYJIS

Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer

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

26,7 26,7 _

5.2 IncuunjauHbl 4acTu, GopMHpyeMoii y4acTHUKaMHU 00pa3oBaTe/IbHbIX OTHOLIEHHUI (00513aTeIbHbIE
BapHaTHBHbIE TUCHUILINHBI)
AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«XuMmus, TEXHOJIOTHS U IPMMeHeHHe 0MOMAaTepHaJIOB»

1 leab AMCHUIUIMHBI — MOJArOTOBKA OOydaromuxcsi B OakajlaBpuaTe K BBIIIOJHEHUIO HAYyYHO-
UCCIIEIOBATENILCKON U TEXHOJIOTUYECKOM paboThl B 001acTH OMOMAaTEpHAIIOB.

2 B pe3yabraTe H3yYeHHUs JUCHUIIIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams cneayrONIMMU KOMIIETEHIIUAMHI U UHAUKaTopaMmu ux noctwkenus: [1K-2.1; T1K-2.2; ITK-
5.1; TIK-5.2; TIK-5.3; TIK-6.1; TIK-6.2; [1K-6.3
3nams:
- o0JylacTu IpUMEHEeHUs1 OMoMaTepUasoB,
- CBOMCTBa OMOMaTepHajioB, O3BOJIAIOLINE MOIY4YaTh HA UX OCHOBE M3JEIHUS U Mpenaparbl, OTBEYAIOIINE
TpeOOBaHUSAM, IPEIBIBISEMBIM K HUM,
- METObI OJy4eHHsI OMoMaTepUaloB ¢ 3aJJaHHBIMU CBOMCTBAMH.
Ymemo:
- COCTaBJISITh MPOTOKOJI MOJIy4E€HUsI OMOMAaTEPUAaJIOB C 3a/1aHHBIMH CBOHCTBaMU
- HCCIIe1I0BaTh CBOMCTBa OMOMAaTepHalloB.
Braoemy:
- 3HaHUAMU B 00JIaCTH XMMHUH, CBOMCTB, TEXHOJIOTUU U 00J1acTel MpUMEHEHUs OMOMaTepHUaoB.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pa3nes 1. 3nayenue obsacTu 6momarepuasioB. CraTuctTuueckue JaHHble 00 obmacTu Ouomarepuanon. Ee
3HAYCHHE 711 HAyK U TEXHOJIOTHM O ku3HU. Pa3BuTne obpazoBanus B 006JacTi OMOMaTepUaoB.
Bakueiimne neyatHble U34aHUSI B 9TOM 00IaCTH.
Pa3nes 2. OcHoBHBIE 00J1acTH IPUMEHEHUs] 0MOMaTepHAJIOB.
[lepeuncnsitorcst o0nacTu NpUMEHEHHUs OMOMaTepHaIoB — MaTEpUANIOB Ul CO3JaHMsI UMILJIAHTATOB,
MaTepHUaJoB B OMOJIOTMYECKH aKTUBHBIX CUCTEMaX, OMOMH)KEHEPHBIX MPOIECCAX, Pa3/IEIUTEIbHBIX METOAX,
MaTepUaIoB JIJIs U3AENIUH, IPUMEHSEMBIX BHE OpraHu3Ma, OMOoIerpaupyeMbIX MaTepUaIoB OOIIEro
Ha3HAYEHUS.
Paznen 3. TepmuHosiorus B 00J1acTi 6MoMaTepuaioB. 3HAaUCHHE MMOHATU OMOMaTEpHAaIHI,
OMOJIOTMYECKHE MaTepHalibl, OMOJoTHYecKasi HeUTPaJIbHOCTh, OMOCOBMECTUMOCTb, OMOpEaKIIMOHHAS
criocoOHOCTh, OMOIerpaialus, ON0AeCTPYKIMS, TEMOCOBMECTUMOCTD. MIMIaHTaThI, SHAOTPOTE3HI.
[Ipumepsl.
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Pa3nes 4. Iloiumepsl B cO30aHUM UMILIAHTATOB. IMILIaHTATHI B Cepe4yHO-COCYIMCTON cUcTeMe.

Hcnonb3oBanne OMOMaTEpUAlIOB B CO3IAaHUH SHIONPOTE30B COCYIOB, CEP/ILIa, JICBOTO JKEIy0uKa cepia,

CHCTEM BCIIOMOTaTEeIbHOI0 KpoBooOpamienus. [Ipumepsl.
Pa3nea 5. Iloiumepsl B CO30aHUM UMILIAHTATOB. UMILIaHTATBI B KOCTHO# cucTeMe. DHI0IPOTE3bI
CycTaBOB (Ta300€peHHbIH, KOJIEHHbIH, JIOKTEBOM, IJI€UeBOM), MIOCKUX KOCTEH, TPyOUaThIX KOCTEH.

Kocraslit nemer. I[Ipumepst.

Pazpnen 6. HOJ'[]/IMepr B CO3JJaHUHU UMIIJIAHTATOB. I/IMl'[.]'laHTaTI)I, 3aMelIainue MArKkue TKaHu.

MaTepI/IaJ'IBI AJId CO3AaHus I'PYAHBIX ITPOTE30B. Bcnienennrsie MaTepuraibl 11 3aMCUICHUS MATKUX TKaHEH.

Kneu nns ckinenBaHus MATKUX TKaHeH. DHAONPOTE3bI CBA30K U cyxoxuinil. [lloBHBIE MaTepuabl.
Paspnen 7. IloimMepsl B CO3JaHUHM UMILIAHTATOB. UMILIAHTATHI B CHCTEMaX OPraHOB YyBCTB.
HckyccTBEHHBIN XpyCTanuK, MaTeprasl 1 3aMEIIEHHS] POrOBUIIbI, MAaTEPUAIIBI JUIsl 3aMELIEHUS CIE3HbIX
IIPOTOKOB. Marepuaisl Juis onepanuid B HepBHOU cucreMe. [Ipumepsl.
Pa3nes 8. Ilonumepsl B JiekapcTBeHHBIX cucTeMax. CHcTeMbl ¢ XHMHYECKH HeCBSA3aHHbIMH
JIeKapCTBeHHbIMHU BellecTBaMu. JlekapcTBeHHbIE (POPMBI — TaOJIETKHU, KaIlCyJIbl, J€KapCTBEHHbIE TICHKH,

MHKPO- U HAHOYAaCTHUIIBI.

Paznen 9. IlosimMepsI B J1eKapcTBEHHBIX cucTeMaX. CHCTeMbI ¢ XHMUYECKH CBA3aHHBIMU
JIEKAPCTBEHHBIMU BelleCTBAMU. MeTO bl CBSI3BIBAHUS_JIEKAPCTBEHHBIX BEIIECTB C TIOJUMEPHBIMHU

HocuTensIMU. CUCTEMBI C KOHTPOJIMPYEMBIM BbIJICJIEHUEM aKTUBHOTO BellecTBa. [IprmMepsl.

4 O0beM yueOHOM TMCHUTIITHHBI

Cemectp
Bcero
Bt yue6HOi paGoTI 5 cemectp 6 cemecTp 7 cemecTtp
3E Akan. 3E Akan. 3E Akan 3E Akan.
9. 9. . 4. 9.
OO61ast TpPyA0€MKOCTh UCIIUTUTHHBI 18 648 8 288 5 180 5 180
KonrakTHas paboTa — ayIuTOpPHBIE 533 | 192 | 1,78 64 1,78 | 64 1,78 64
3aHATHSA:
Jlexmm 2,67 96 0,89 32 0,89 | 32 0,89 32
[Tpaxtuueckue 3ausatus (113) 2,67 96 0,89 32 0,89 32 0,89 32
CamocrosiTeJibHAs paboTa 11,66 | 420 | 6,22 | 224 | 3,22 | 116 | 2,22 80
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2 2,22
CamocTrosTensHOe n3ydenue pazaenos | 11,66 419.6 6,22 2238 3,22 115.8 80
JVCIATUTAHBI
KonraktHas pabota — 1 0.4 0,4
MPOMEKYTOYHAS aTTeCTalus i
[ToaroToBka Kk 3K3aMeHy 35,6 35,6
BuJ HTOr0BOIr0 KOHTPOJIS: 3auer 3auer IK3aMeH
Beero CemecTtp
Bt yue6HOi paGoTI 1 cemectp 2 ceMecTp 3 cemectp
3E Actp. 3E Actp. 3E Actp 3E Actp.
9. 9. . 4. 9.
OO6mast TpyA0€MKOCTh 18 486 8 )16 5 135 5 135
JTUCIATUTAHBI
KonrakTHas pabora — 5,33 144 1,78 48 1,78 | 48 1,78 48
ay/INTOPHbIE 3aHATHSI:
Jlexmm 2,67 72 0,89 24 0,89 | 24 0,89 24
[TpakTnueckue 3anstus (113) 2,67 72 0,89 24 0,89 | 24 0,89 24
CamocrosiTeJibHast paboTa 11,66 315 6,22 | 168 | 3,22 87 2,22 60

79



§56HOT:;<THa;1 CaMOCTOSTEIbHAS 0.3 0.15 0.15 2,22

CamocTosATEeNnbHOE N3YUYCHHE 11,66 6,22 167,8 3,22 60
314,7 86,85

pa3JEIOB JUCIUIIINHBI 5

KonrtakThas paborta — 1 0,3 0,3

MIPOMEKYTOYHAS ATTECTAIIHS

[ToaroroBka K sK3amMeHy 26,7 26,7

BuJ HTOr0BOr0 KOHTPOJIS: 3auer 3auer IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
"MartepuaJioBeeHue JJis TOHKOT0 OPraHu4YecKoro cuHresa'"

1. Hesab AMCHMIVIMHBI — IPUOOPETEHUE CTYIEHTAaMU 3HAHUN, HEOOXOAUMBIX JUISl CAMOCTOSITEILHOTO PEIICHHUS
BOIIPOCOB, CBS3aHHBIX BBIOOPOM MAaTEpPHAIIOB OOOPYAOBAHUS NPEIIPUSITUH TOHKOTO OPraHUYEeCKOro
CUHTE3a.

2 B pe3yabraTe H3yYeHHUs] TUCHUIIIUHBI 00YYAIOLIUIICA 10JI7KEeH:

Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VYK-2.2; VK-2.4; YK-2.10; T1K-2.1; TIK-2.2; TIK-2.3.

3nams.

- KJIaccu(HKaIuioo, CTPYKTYpPy, COCTaB U CBOMCTBA MAaTE€PUAJIOB, HCIIOIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHSIX
TOHKOI'O OPTaHUYECKOTr0 CHHTE3a;

- MapKUpPOBKY MaTCpHaAIOB, NUCHOJIB3YyEMBIX, B HACTHOCTH, B TEXHOJIOTUAX TOHKOI'O0 OPraHMYCCKOro CHMHTE3a,
10 POCCUKCKUM CTaHAApTaM;

- OCHOBHBIE KOHCTPYKLIMOHHBIE M (YHKUMOHAJIbHbIE  MaTepualibl, IMPUMEHsSIEMble B 000pYdOBaHUU
MPEANPUATHI TOHKOTO OPraHUYECKOro CUHTE3a;

Ymemo:

- palMoHAIbHO MOJ00paTh KOHCTPYKUMOHHBI  Marepuasl s XUMHUKO-TEXHOJOIHYECKOIro Ipolecca
(peakropa, amnmnapara, MalllMHbI) C Y4€TOM METOJIOB 3alllUThl OT BO3MOKHOTO BO3AECHCTBUSI TEXHOJIOTHUYECKON
Cpelbl;

Braoemy:

- MCTOAAMHU OIIPECACICHUA CBOICTB MaTCprajIoB, HCIOIB3YEMBIX, B YaCTHOCTH, B TCXHOJIOTHMAX TOHKOI'O
OpraHUYeCcKOr0 CHHTE3a;

- JIaHHBIMM JUIsl TIPUHSATHS KOHKPETHBIX TEXHUYECKHX pEUIeHUH Mpu pa3padoTKe TEXHOJIOTHYECKUX
MIPOLIECCOB TOHKOTO OPraHMYECKOI0 CHHTE3a C TOYKU 3PEHMS] TEXHUKO-DKOHOMUYECKOW 3PPEKTUBHOCTH
9KOJIOTMYECKO O€30MaCHOCTH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pa3nes 1. Benenue. @u3uKo-xuMuyeckne 0CHOBbI MaTepHAJIOBeACHHUS

MarepuanoBeieHie Kak Hayka: IeJd, 3aJa4yd HW 3HA4YeHWe JUCHUIUIMHBL OO0mme TpeboBaHUs,
IpeIbsBIsieMble K MaTepuajiaM B 3aBUCUMOCTH OT YCIIOBUW MCIIOJIb30BaHMS WJIM dKCIUTyaTanuu. Pa3sutue
HayKH 0 Matepuanax. Pojib pycCKUX yueHBIX B Pa3BUTUM HaykH. JlocTkeHus B 001acTH CO3AaHUS HOBBIX
MaTepHUaIOB, TEXHUKO-3KOHOMUYECKAst 3PPEKTUBHOCTh UX MPUMEHEHHsI. 3HaUCHHE MaTepUaJIOB B Pa3BUTHHI
XUMHKO-TEXHOJIOTMYECKUX IPOLIECCOB U 00€CIeYeHNH X 0€30M1aCHOCTH.

OcHOBHbBIE TIOHATUSL O CTPOEHUH, CTPYKTYpe W CBOMCTBax MaTepuanoB. MeTonbl M3yuyeHUsi CTPYKTYphl U
CBOMCTB MaTepHaJiOB.

Crpoenue matepuanoB. OCHOBHbBIE THIIbI KPUCTAJUIMUECKUX perieTok. Kiaccudukanus KpucTauios 1o
TUIIaM CBSI3H. AHU30TPONUS CBOMCTB KpucTaioB. CTpOeHHE peabHbIX KpUCTAILIOB. [leeKThl peabHbIX
KpUCTAJIJIOB M X BJIMSHUE HA CBOWCTBA METAJJIOB U cIutaBoB. CBolicTBa Aucinokaiuil. luarpamma
«IJIOTHOCTH Ae(heKTOB-1IpoyHOCThY. Kprcrannuzanusa Metamio U ciiaBoB. CaMOIpOU3BOJIbHAS
Kpuctaym3anusi. HecamornpounsBosibHas Kpuctaumsanus. AMopgHble MaTepuaibl. AJIIOTPOIIUYECKUE
MIPEBPALLEHUS METAILIOB.

CpoiictBa matepuanoB. Ilokazatenu cpoiictB. Knaccudukanus cpoiictB. Mexanuueckue, (u3ndeckue,
XUMHYECKHE, SKCIUTyaTallHOHHBIE U TEXHOJOTMYECKHEe CBOIcTBa MarepuaiioB. [lokazarenn MexaHUYECKUX
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CBOMCTB, OIpeeNseMble MPU CTAaTUYECKUX HCIBITAHUSX Ha pacTshDKeHHe M u3rul. Meroabl ornpeseneHus
TBepAOCTH MaTepuanoB. llokasaTenn MexaHHYECKHMX CBOMCTB, ONpENeNiieMble NpPU JUHAMUYECKHX U
LHUKINYECKUX UCIIBITAHUSX.

OcHOBBI Teopuu CIUIaBOB. JlMarpamMmbl COCTOSHMS CIUIaBOB. TepMuHBI U ompeneneHus. JluarpaMmbl —
«cocTaB-cBOMCTBO». Da30BbI COCTaB CILIAaBOB. 3aBUCHMOCTh MEXKJy CBOMCTBAMM CIUIABOB U THUIIOM
nuarpammsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Paszpen 2. Meraniimyeckue MaTepHabl

XKeneso u crnassl Ha ero ocHoBe. Ctanu U uyryHsl. JKenezoyriepoaucteie ciiaBbl. CTPYKTYpHI CIUIaBOB
&Kee30-yriepol. JluarpaMMbl COCTOSIHUS JKene30-1eMeHTUT. KoMIIOHEeHThI, pa3bl U CTPYKTYpHbBIE
COCTaBJISAOLIUE CTaJIeH U OeNbIX YYI'YHOB.

KoHcTpyKiimoHHbIe METAIIIMUECKHE MaTepHalibl. YTIEPOIUCTbIE U JIernpoBaHHble cTanu. Kinaccudukanus
CTaJieH, oNpe/ieJieHUe MOHATUS KadecTBa cTajiu (TpeOoBaHUs K KauecTBy). Bnusinue yriepoaa u
MTOCTOSIHHBIX (TEXHOJIOTUYECKUX) IPUMECEN Ha KaueCTBO CTalld, METObI YIyUIIEHHs KauecTBa CTallu
(TOBBIIIEHHE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiusiHMEe Jerupyromux 31€MEHTOB Ha CBOMCTBA CTaJIH.
Koucrpykuuonnsie ctanu. MHcTpymMeHTanbHble ctanu. Knaccuukanus yriepoaucTbiX U JIETHPOBaHHbIX
ctanedi. Mapkuposka ctaiieit UyryHsl u TBep/ble ciuiaBbl. CBOMCTBa M Ha3HaueHue uyryHa. [Ipouecc
rpadutnzanuu. YyryHsl cepble, Oenble, KOBKUE, BBICOKOIIPOYHBIE, UX CBOWCTBA, 001aCTh IPUMEHEHHUS,
MapKUpOBKa.

Tepmuueckas o0padoTka. Teopust ¥ MPaKTHKA TEPMUIECKON M XUMHKO-TEPMUIECKON 00pabOTKH METAIIIOB
u cruaBoB. [Ipupona, MexaHu3M U yCIOBUS MPOTEKaHUs CTPYKTYPHBIX MIPEBpallleHuii B cTayiu. Bussl
TepMuueckoil 00paboTku cranu: okur I u I poga, mMOTHBIN 1 HETIOTHBIN OTXKUT, HOPMATH3AIUS, 3aKAJIKa,
OTITYCK. 3aKaJJMBa€MOCTh U MIPOKAIMBAEMOCTh cTajeil. BinsHue TepMuueckoit o0paboTku Ha
MEXaHUYEeCKHEe CBOMCTBA CTaH. DPU3HYECKIE OCHOBBI XMMHUKO-TEpMHUUECKO 00padoTku. Auddysnonnoe
HACBILL[EHUE MIOBEPXHOCTH CTaJIN HEMeTalaMu. Bubl U criocoObl ieMeHTauu. A30THPOBaHHUE CTallu.
Hudody3nonnas Meramunzanus. oHHass XUMUKO-TepMHUUYecKas 00paboTKa.

HBCTHBIC MCTaJUIbI U CIIJIaBbl HA UX OCHOBC. 0611_[351 XapaKTCPUCTUKA U KJ'IaCCI/I(i)I/IKaI_II/ISI
MCIHBIX CIIJIIaBOB. .HaTYHI/I, 6p0H3]':>I, MCIHO-HHUKCJICBBIC CIIJIaBBbI. O61ua$[ XapaKTCPUCTUKA
AJIIOMHHHUCBBIX CIIJIaBOB. I[e(i)OpMI/IpyeMBIC AJIIOMHUHHUCBLIC CIIJIaBBbI, JINTCHUHBIC
AJIIOMHMHHUCBBIC CIIJIaBBbI. 06]_Ha$[ XapaKTCPUCTUKA MATHUCBLIX CIIIIABOB. I[e(l)opMI/IpyeMme
MarHMeBbie cIiaBbl. JIMTEHHBIE MarHueBbI€ CIJIaBbl. TWTAH M CIJIaBbl HA OCHOBE THUTaHA.
Bnusiaue JCTUPYOHIHUX JJICMCHTOB Ha CTPYKTYpPY H CBOMCTBA THUTAHOBBIX CIIJIAaBOB.

bepuinnuii u crutaBsl Ha €ro OCHOBE. TYroIuIaBKMe METAJUIbI U CIUIABBI HA UX OCHOBE.
[TopomikoBbie MeTaJIIMUECKUE MaTepHalibl. MaTepuaibl ¢ 0COOBIMU 3JIEKTPUUYECKUMH CBONCTBAMHU.
Paspnen 3. OcHoBBI KOPpPO3MHU MeTAJI0B. [IpHHIMIIBI 1 METOABI 32A1UMTHI OT KOPPO3HUH.

OcHoBHbIE IPUYUHBI KOppo3uu MeTaisioB. [Toka3zaTenu koppo3uu. Knaccudukanus Koppo3HOHHBIX
nporeccoB. Xumudeckas Kopposus. I'azoBas kopposus. Koppo3us B )KUIKOCTAX — HEIIEKTPOJIUTAX.
DnexTpoxumuueckas kopposus. Kuneruka snekrpoxumuyeckoit kopposzuu. Kopposust metanios B
YCIIOBHUSX TEXHOJIOTMYECKUX CPEJl XUMUYECKUX MPOU3BOJICTB.

[IpyuHIHAIBEI ¥ METOIBI 3aIUTHI OT KOPPo3uK. KOppOo3MOHHOCTONKNE METAININYECKAE U HEMETAIIINYECKUE
MaTtepuaibl. MeTo bl 3a1UThl MAIIMH U alllIapaTOB XUMUYECKUX MTPOU3BOJICTB OT KOppo3uu. MHrubutopsl
KOPPO3UHU. DNEKTPOXUMHUUYECKas 3alUTa. aIIUTHBIE TOKPBITHUS.

Pa3nen 4. HemeTaniimueckue MaTepuaJibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeiuHeHH. CTpoeHHEe U CBOMCTBA MOJIMMEPOB.
TepMmopeakTHUBHBIE U TEPMOIUIACTUYHBIE TIoJMephl. CTpoeHue u cBoiicTBa miaactmacce. OCHOBHbBIE
Pa3HOBUAHOCTH ITPOMBIIIEHHBIX NOJIMMEPOB U IIACTMACC. ['a30HAaIOIHEHHBIE IIJTACTMACCHI.
Oco0eHHOCTH CTPOEHUS], CBOWCTBA PE3UHOBBIX MaTepuasioB. Pe3unsl o011ero Ha3HaueHus, CrieliuajbHble
pe3UHBbI U 00JaCTH UX MPUMEHEHUS.

Jlakokpacounbie matepuainsl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpyHTOBKa, HINIATICBKA.
Kepamnueckue marepuansl. KOHCTpYKIIMOHHAS, MHCTPYMEHTAJIbHAs WU TEXHUYECKas KEpaMHUKa.
Heopraanueckoe crexno. Knaccudukarus cTekos o Ha3HauYeHUIo U 00J1acTu TpuMeHeHus. CUTaIlIbI.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMECHEHHUS.
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CMma3ouHble Macia, IIacTUYECKUEe CMa3KU, TBEPJIble CMa304yHble MaTepuaibl. CMa304HO-0XJIaX 1aol1e
AKUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHbBIE MATEPHUAIIBI.

AHTUOPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MaTepraibl.

Komno3zunmonnsie marepuans! (KM). Ob1ias xapakreprcTika KOMIO3UIIMOHHBIX MaTepuanoB. JucnepcHo-
ynpodeHHbie KM, cinoucteie KM, BosiokHucThIe KM. KOMIO3UIIMOHHBIE MaTepHalIbl HA METAINTMYECKON 1
HeMeTanueckoi ocHoBe. CAIl (crieueHHbIe aTtOMUHUEBBIE TOPOILKH ). APMUPOBAHHbIE TIOJMMEPHBIE
Matepuaisl. Kepamuueckre KOMIIO3UIIMOHHBIE MaTepUaIIbl. YTIIEPOIHbIE KOMIIO3UIIMOHHBIE MaTepUAIbI.
[ToHATHSA 0 HAHOTEXHOJIOTHUSIX, HAHOMAaTepuaaax. buoMmarepuansl.

Pa3nes 5. JxoHoMHu4Yeckn 000CHOBAHHBII BHIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAJIOB JUIsl KOHKPETHOTO TEXHOJOTHYECKoro npouecca. Beidop
MaTepuajoB JJsl 000pyI0BaHUS NPEANPUITUNA TOHKOTO OpraHudeckoro cunte3a. Kpurepuu u anroputm
BbIOOpA KOHCTPYKLIMOHHBIX MaTepUaioB. DKOJOTMYECKHE U SKOHOMUYECKUE acleKThl BbIOOpa MaTeprasIoB U
3alUThl MaTEPUAJIOB OT KOPPO3UHU.

4. O0beM yueOHOM THCHMILTHHBI

O0BEM TUCLUATUINHBI

Buner yue6HOM paboThI

3E | Axan. u. || Actp.u.
OO0u1asi TPy10€eMKOCTh UCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108 81
KonTakTHasi pabora - ayIMTOPHbIE 3aHATUSA: 0,9 32 24
Jlexuuu (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KonrtakTHas camocrositenbHas paboTa 0,2 0,15

2,1
CaMOCTOSITETbHOE N3YYEHUE Pa3/1eI0B AUCHUIIIMHbI 75,8 56,85
Bua konTpoas: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«JIabopaTopHBIN MPAKTUKYM 10 OPraHUYeCKOM XUMUMN»

1 Heap aucHUmIMHBI — TPUHOOpPETEHUE CTYIEHTaMH OCHOBHBIX 3HAHWH W HABBIKOB A
OCYIIECTBJICHUSI CHHTE3a OPraHUYECKUX BEIIECTB.

2 B pe3ysbrare u3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACS J0JI7KeH:
Obnadams cneayrOINIMMU KOMIIETEHIMSIMU 1 nHauKatopamu ux poctmxenus: YK-1.1; YK-1.4; VK-
1.5.
Buame:
—TEXHUKY 0€30MaCHOCTH B J1a00OpaTOPUN OPraHUYECKON XHUMUH;
—IPUHIIUIIB 0€30TIaCHOTO OOpaIIeHHS C OPraHMYECKUMU COCAMHEHUSIMU,
—METO/IbI ¥ BHJIBI XpoMaTorpaduu sl OMPEISIICHIS COCTaBa PEAKITMOHHOW CMECH;
—TEOPETHYECKUE OCHOBBI CITIOCOOOB BBIJICIICHHS], OYMCTKU U UACHTU(HUKAIIUN OPraHUIECKUX BEIIECTB;
—IKCIIEPUMEHTAIIbHBIC METOJBl MPOBEICHUSI OPTAHUUYECKUX PEAKIUM, MPOTEKAIOMUX M0 Pa3TuIHBIM
MeXaHU3MaM;
—OCHOBHBIE OOIINE METOIUKHU B3aUMHOM TpaHC(OpMAIIMK KJIaCCOB OPTaHUYECKUX COCAMHEHUM.
Ymems:
—IMPUMEHSTh TEOPETUUECKHE 3HAHHUS W SKCIEPUMEHTAIBHBIC METOJbI MCCIEAOBAaHUS OPraHUYeCKOu
XUMUH TIPU PeIIeHUH MpodhecCHOHANBHBIX 3a/1a4;
—chopmynupoBaTh mpobseMy u 00OOCHOBATH BBIOOP MPUOOPOB M IKCIIEPUMEHTAIBHBIX METOJIOB
WCCTIe0BaHUs, TOCTABUTD 1EJIH U 33]]a9i K HAMETUTH IYTH UX JIOCTHKEHUS;
—CHHTE3UPOBATh COCTMHEHUS 10 TIPEII0KEHHOM METOTUKE;
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—IPOBECTU BBIJICTICHUE U OYMCTKY CUHTE3UPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETUUYECKUX 3HAHMUM IO
OpraHUYeCcKON XUMUU;

—BbIOMpATh PALIMOHAIIBHBIN CIIOCOO BBIJICICHUS U OYUCTKU OPraHUYECKOTO COEIMHEHMUS;

—IPEJICTaBIATh JaHHbIE TaA00PATOPHOTO UCCIEAOBAHUS B BUJIE TPAMOTHO 0(DOPMIIEHHBIX METOMK;

—IPOBOAUTH aHAIM3 U KPUTUUYECKU OLEHUBATH MOJTy4YE€HHbIE SKCIIEPUMEHTAJIbHBIE JaHHbIE, 0000111aTh
U JienaTh 00OCHOBAaHHBIE BBIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB;

—BbIOpaTh COCO0 MACHTU(PHUKAIIUN OPTaHUYECKOTO COEIUHEHUS.

Braoemw:

—KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJIOB OPraHMYEeCKOW XUMHUHU JJIsl pEeLICHHS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

—3IKCHEPUMEHTaIbHBIMU METOIaMU IPOBEJACHUSI OPraHUUYE€CKUX CUHTE30B.

—OCHOBHBIMHU METOJAMH UJIEHTU(UKALUN OPraHUYECKUX COEAMHEHUI

—npueMaMu 00pabOTKU U BBIJIEICHHS] CHHTE3UPOBAHHbBIX BEILIECTB;

3HAHUSIMM OCHOBHBIX 3aKOHOB OpraHMYECKONM XHUMHUU JUISI COJIEp>KaTeNbHON HWHTEpIpeTaluu
MOJIyYE€HHBIX 3KCIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. «llpasuna u memoowr pabomul 6 1a60pamopuu OPeaAHULECKOU XUMULY

1.1  IlpaBuna 6e3omacHoil paboThl B 1a00pPaTOPUU OPraHUYECKON XUMUU

besonacHble npuemsl 1 paBuiia paboThl B JIa0OpAaTOPUN OPraHUYECKON XUMUMU.

1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU

O6mme w™eronasl paboThl B JjabopaTopuu opranudeckoidl xumuu. HarpeBanme. OxmaxaeHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, 000opymaoBaHue U IpUOOPHI

[Tocyna, Hanbonee yacto npumeHsiemast B jaboparopuu. [Ipubopsl 11t onpenenenus TeMneparypsl
iasnenus. Becel. Tepmomerp. PoTophslit ucnapurens. Pegpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eeHUs OPSAHUYECKUX COCOUHEHULLY

1.1 Xpomarorpadus

WNnentuduxanus opraHuyecKux BELIECTB MOCPEICTBOM pa3audHbIX BuI0B xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, wuoHooOMeHHass xpomatorpadus, BOIXX). I[Ipumenenne TCX s
UJCHTUPUKAIIMM OPraHUYEeCKUX COEAMHEHUH. AJICOpPOEHTBI M 3IIOEHThI, ucnoiszyemble B TCX. Bpibop
amoenTa. O6Hapyxenue BeuiectB. OOHapyxeHue BeuiecTB. Koadpduuuent ynepxxkusanus. Koapduiment
pacnpenenenusi. Paborta ¢ kanuwuispami.

1.2 Meto1bl OUMCTKH KXUAKUX BemecTB. [leperonka

OKcTpakuus, Uil U3BJICYEHMs (BBIICJICHUSI) OPraHMYECKOro BEIIEeCTBAa W3 BOJABL. DKCTpPaKUUs C
ITIOMOIIIBIO JEJIUTEIBHON BOPOHKHU. BBICymIMBaHME 3KCTPAakTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakimoHnHa, BakyymMHasi, IEperoHKa ¢ mMapom, Mpu aTMOCPEPHOM JaBjeHUH). BrIcymmBanue xKuaKOCTEH.
Ocymurenu. OmnpeneneHue TeMIepaTypbl KUIEHUS U KodgduuueHta npernomieHus. DpaxkiuoHHas
neperonka. Pabora ¢ punbrpoBanpHOit Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

Metonpl OuMCTKH TBEpAbIX BemiecTB. Bosronka (cyomumanus). Temmeparypa BO3TOHKU H
TeMIepaTypa IUIaBJIE€HUs, BO3roHsmwomierocs BemectBa. Ilpubop i Bo3roHku. IlepeocaxkneHue.
Ilepexpucrammuzanus. Otanel nepekpuctaumzanuu. Ilonbop pactBopurens. HacwlleHHBIH pacTBOp.
lopsiuee ¢unbTpoBanue, BakyymHas ¢uiabTpauusd. OnpenesneHue TeMmrnepaTypsl IulaBiieHus. Temieparypa
IJIaBJICHUS CMELIaHHOW ITPOOBI.

Pazoen 3. «Cunmes opeanuueckux coeOuneruii»

3.1 CunTesbt

[lenu u 33124 SKCIEPUMEHTa B OPraHUYECKOM cHUHTe3€e. TeopeTnyeckue OCHOBBI mpouecca. Boioop
ycinoBui peakuuu. Pacuer cuHTeza. OOmue mnpaBuia MOATOTOBKM U IPOBENCHHS CHHTE3a. TeXHHKa
6e3omacHoctu. [lpubop nmns nposeaenust cunresa. [IpoBenenue ombita. KOHTpOdb 3a XOJOM pEaKIMHU.
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Brinenenune, oumctka u aHanu3 mpoaykta. CHHTE3BI BEIIECTB Pa3JIMYHBIX KIACCOB OPraHUYECKUX
coequHeHui. [IpoBeneHne 3KCIepruMEHTaIbHBIX METOIOB UCCIIEIOBAHUS PEAKIUN.

[IpoBenenue peakuuii, IPOTEKAONIUX 10 MEXaHU3MAM:

- HyKJICO(DUITBHOTO 3aMEIICHUS — CHHTE3 TaJIOT€HAJKAHOB;

- HYKJICO(QUIHLHOTO TPHUCOCIUHEHUS] — CHHTE3 CIOXKHBIX 3(PUPOB KapOOHOBBIX KHCIOT, aMHUJIOB
KapOOHOBBIX KHCIIOT, a30TCOIEP)KAIIHNX AJTbJIETHIOB U KETOHOB;

- JJIEKTPO(DUILHOTO 3aMENICHUS B apOMAaTUYECKOM sy — PEaKIMd HUTPOBAHUSA, OpPOMUPOBAHUSA,
Cy1b(pUPOBAHUS;

- peaklui Jua30THPOBAHUA U a30COUYETaHUS,

- peakiuii okucaeHus (CUHTE3 aleToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.

4 O0beM yueOHOI 1 CHUIITUHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CHMILJIMHbI 5 180 135
KonrakTHasi padoTa — ayIMTOPHBbIE 3AHATHS: 2,22 80 60
Jlekuuun - - -
[Tpaxtnueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 2,22 80 60
CamocrosiTesibHasi paboTa 2,78 100 75
KonrtakTHas camocTtositenbHas paboTa 0,4 0,3
2,78
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 99,6 74,7
Bua uTOroBOro KOHTpOJIs: 3a4ér c oneHKoOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«AHCTpyMeHTAIbHbIE METO/IbI XUMHYECKOI0 AHAJIN3A B TEXHOJOTHH TOHKOT0 OPraHu4ecKoro
CHHTE3a»

1 eab QMCHUIUIMHBI — NPUOOpETeHHE 00YyYaroIIMMMCS 3HAHUN U KOMIIETEHIMH IO OCHOBHBIM
IpyNIaM HMHCTPYMEHTANbHBIX ((PU3MKO-XMMUYECKMX M (U3UYECKUX) METOJ0B XMMHMUYECKOIO aHalu3a
(MMXA), nanbosee MMpOKO MPUMEHSEMbIX B IPOMBIIIJIEHHOCTH U UCCIIEI0BATENbCKON padoTe.

2 B pe3ysbTare U3y4eHHs] AMCHUILIMHBI 00YYAKOLIMIACS J0JIKEH:
Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
IIK-3.1; T1K-3.2; TIK-3.3

3nams:
— TeOpeTnYecKrue 0CHOBBI MeTO1I0B UMXA;
- poriecchl GOPMHUPOBAHUS AHATUTHYECKOTO CUTHANIA B pa3nuuHbix UMXA;
— paccMOTpEHHE NMPUHIIUIIOB U3MEPEHUH B CTaHJAPTHBIX IPHOOpPaX;
— ocHoBbI MeTposiorun UMXA B cootBeTcTBuM ¢ pekomennanusmu NHOITAK;
Ymems:
— TMPUMEHATh NPUOOpPETEHHbIE NPAKTHUUYECKUE HABBIKK B MPO(PECCHOHANBHOW JEATENbHOCTH IS
penieHuss KOHKPETHBIX aHAIMTHYECKHX 3a/1a4;
— TIPOBOJUTH OOOCHOBAHHBIM BBIOOp METOJA aHAIM3a C Y4YETOM Iejied MU OCOOEHHOCTEH TaHHOU
MPAaKTUYECKOM 3a/1a4u;
— TNPOBOJUTH PacUEThl HA OCHOBE IPOBEACHHBIX UCCIIET0BAHUN;
—  IPOBOJMTH METPOJIOTUYECKYIO OLIEHKY PE3yJIbTaTOB KOJNYECTBEHHOIO XUMUYECKOIO aHAIN3a
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Bnaoemw:

— OCHOBaMH METPOJIOTHYECKOH OIEHKH PE3yIbTaTOB KOJMYSCTBEHHOTO XUMHUYCCKOTO aHAN3a;

— TpHEeMaMH UHTEPIPETAIMH PE3yIbTAaTOB aHAIM3a Ha OCHOBE KBAJTMMETPHUICCKHIX OIICHOK;

— METOJIOJIOTHEH  HMHCTPYMEHTAIBHBIX ¥ (DU3MKO-XMMHUYECKHX METOJOB aHallu3a, IIHPOKO
HCIOJIb3YEMBIX B COBPEMEHHOM aHATUTHYECKOH MPAKTHKE

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3zoen 1. CriekTpanbHbIE METOJIBI aHATH3A

Obmas xapaktepuctuka @XMA. OCHOBHbIE MCTOYHHMKHU IMOTIPELIHOCTEH pe3yabTaTOB aHalu3a U
cnocobbl ux oueHku. OrneHka mpenena oOHapyKeHUs C ucnojab3oBaHueM ¢Gopmynsl Kaiizepa u
CTaHJIaPTHOI'O OTKJIOHEHHs] MUHUMaibHOro aerekrupyemoro curnaia no WIOITAK. Jluneinsiii nuana3zox
onpezensieMbix KoHueHTpauuid. CranaapTHble o0pa3bl coctaBa. OCHOBHBIE AaHAIMTUKOMETPOJIOTHYECKUE
XapaKTePUCTHUKUM METOJ0B U pEe3y/IbTaTOB aHaliu3a, CIOCOObl MX OLEHKU: Ipenen OOHapyXKeHMs,
KO3 (UILMEHT 4YyBCTBUTEJIBHOCTH, I'PAHULI JMANa30HOB OMNPEIENIIEMbIX COJAEPKAHUM, CEIEKTUBHOCTD,
MPELU3UOHHOCTh,  IPAaBUIBHOCTb,  O3KCIPECCHOCTh.  Metomasl  mpoOoorbopa,  pa3ieieHus U
KOHLIEHTPUPOBAHUS BEILIECTB.

Metononorus @OXMA. IlpueMbl KOJMYECTBEHHBIX H3MEpPEHUl (METOJ TrpaayHMpOBOYHON
3aBUCHUMOCTH,. BHEILIHETO U BHYTPEHHETO CTaHIapTa, METo]l 700aBOK). AHATUTUUYECKHE U METPOJIOTUYECKHE
XapaKTEPUCTUKU Pa3IMYHbIX HMHCTPYMEHTAIbHbIX MeToJI0B. [loHsATHE 00 aTTecTOBaHHONM METO/MKE.
[IpoGnemsl BeIOOpa MeToa ananuza. O6o06mennsie ceenenus o F[OCT P UCO 5725 (2002).

OO011as XxapaKTepuCTUKa CIIEKTPAIbHBIX METOI0B aHanu3a. Kinaccudukanus criekTpanbHbIX METOJIOB
aHanuza. IlomyueHue XUMHUKO-aHANUTHUYECKOW HMH(OpPMAIMM IPU B3aUMOACHCTBHU 3JIEKTPOMArHUTHOIO
U3JIy4yeHHUs! C BEUIECTBOM. ATOMHAas M MOJEKYJISIpHAs CIIEKTPOCKOMHUs. AOCOPOLIMOHHBIE U SMUCCHOHHBIE
METO/Ibl aHAJIN3A.

ATOMHO-3MHUCCUOHHBIM CHEKTPAJIbHBIA aHAIN3. TeopeTHYecKkre OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEeKTpajJpHOro aHanu3a. Vcrounuku Bo3OykneHust coekTpoB. KauecTBeHHas  XapaKTepUCTHKA
aHAJIMTUYECKOTO CUrHaja. IHTEHCUBHOCTD CIIEKTPAIbHBIX JIMHUN KaK Mepa coAep KaHUs dJIeMEHTa B IIpooe.
@daxTophl, BIUAIOIINE HA MHTEHCUBHOCTb CIEKTPalIbHBbIX JUHUHA. CHEKTpajabHble MPUOOPBHl U CIIOCOOBI
perucTpanuy CHeKTpa. paclmiM@poBKa SMUCCHOHHBIX CHEKTPOB M HAECHTHU(UKALUS 3JIEMEHTOB IO HUX
CHeKTpaM. ATOMHO-3MHCCHOHHBIN aHAJIW3 C MHAYKTUBHO CBA3aHHOM Iuiasmoi. KonmyecTBeHHBIN aHamuns.
ATOMHO-3MHUCCHOHHAs poToMETpus M1aMeHu. ['a30Bble MIaMeHa Kak BUJIbI HU3KOTEMIIEPATYPHOH IJIa3MBbl.
biok-cxema miramennoro ¢potomerpa. Bo3MokHOCTH METOIa U €r0 OTpaHuuYeHUs. AHUOHHBIA U KaTHOHHBIN
addexTer. ObIacTH MTPUMEHEHUS.

AToMHO-abcopOonHasi cnekrpomeTrpus. OOmas XxapakTepUCTHKa METOJa W aHAIUTUYECKOTO
curHana. lloryoimieHrne 3M€KTPOMAarHUTHOTO H3Iy4YeHHUs CBOOOAHBIMU aToMaMmu. biok-cxema mpubopa.
HcTounnku MoHOXpoMatuyeckoro usnydeHus. CrnocoObl aromuzanuu mnpoObl. CpaBHEHHE aHATUTUYECKUX
XapaKTEPUCTHK METOJIOB aTOMHOW a0COpPOIMK U aTOMHOM SMUCCHH.

AHanuTudeckas — MOJIEKYJSIpHas ~ CHEKTpockomus.  MeToabl  ONTHYECKOM  MOJIEKYJSIPHOU
CHEKTPOCKONUHU. XapaKTepUCTUKA aHAIMTUYECKOro curHaia. [lornomuienue 31eKTpOMarHuTHOTO U3JTy4eHUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TEPEX0/Ibl U CIEKTPHI MOTJIONMIEHUs MoJIeKyl. 3akoH byrepa-JlamOepra-bepa.
Mousipabiii k03 uument mnornomeHus. CrnekTpodoToMeTpuueckKuid U (POTOMETPUYECKUN aHaIM3.
OnTuMu3anus yCJIOBHM aHAIMTHYECKUX ompeneneHuid. OTKIOHEeHHs OT 3akoHa byrepa-JlamGepta-bepa.
Annaparypa ais CeKTpo- U ¢poTtomeTpuyeckux uzMepeHuil. ToyHOCTh pe3ynbTaToB (POTOMETPUUYECKUX
onpenenenuit. uddepennuansuas poromerpus. MeToapl CIEKTPOPOTOMETPUIECKOTO TUTPOBAHHUS.

Onyopumerpuuecknii  aHanmmu3.  [lpupoga  aHaIMTHYECKOTO  CUTHala  (QIyopecleHIUH U
dbocdhopecnieniinn. KBaHTOBBIM M SHEPreTUUECKHN BBIXOABL. DaKTOPHI, BIUSAIOIMINE HA HHTCHCUBHOCTH
¢bnyopecuenuu. TemnepaTypHoe U KOHIIEHTPAILIMOHHOE TyLLIEHUE (IIyOpECHEHINH. 3epKalbHas CUMMETPUS
CIIEKTPOB MOTJIOIEHUs U HciycKaHus (mpaBuio JleBmuHa). 3akon BaBunosa. Cxema (iayopuMeTpruiecKux
n3MepeHuil. BpiOOp NEpBUYHOrO W BTOPUYHOIO CBETOQMIBTPOB. ['pagynMpoBodHas 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii 1 HeeIOMETPUIECKU METONbl aHanu3a. PaccesHune cBeTa QUCTIEPCHBIMU
cucreMamu. CBsA3b ONTHYECKON IUIOTHOCTH JUCHEPCHON CHUCTEMBI C KOHIIEHTpAlMeW OIpeaensieMoro
BemecTBa. Koadduunent myrHoctu cucremsl. TeopeTHueckue OCHOBBI TYpOUAMMETPUU U HE(PETOMETPUH.
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VYpaHenue Panes. CpaBHMUTENbHAas XapaKTEpUCTUKA AHAIUTUYECKUX CUTHAJIOB B TYpOUMIAUMETPUU U
Hedenomerpun. TpeOoBaHus, NPEAbABIIEMbIE K HCIIOIb3yEMbIM aHATTUTHUECKUM PEAKIUSIM.

Pa3zoen 2. DnexTpoXxuMHUUECKHEe METO/IbI aHAIHM3a

OOmrast xapakTEepPUCTHKA DJIEKTPOXUMHUYECKMX METOJIOB aHaiM3a © WX KIaccHuUKaIus.
Knaccugukanus 371eKTpoI0B B 3JIEKTPOXUMUYECKHX METoAax aHanu3a. [loyspusyemble U HEMOISIpU3yeMble
aneKkTpoabl. Mcnonb3yeMble XUMUYECKUE U AJIEKTPOXUMHUUYECKUE PEAKINH, TPeOOBaHUS, MIPEIbABISEMbIE K
9TUM peakuusim. BozmoxHoctr DXMA.

Kongykromerpust M KOHJIyKTOMETpHUYecKoe TUTpoBaHue. OOmas XapakTepuCTUKa METOJa.
AHaNIUTHYECKUI CUTHal B KOHJIYKTOMETPHUH. YeNbHAs U SKBUBAJIEHTHAs AJIEKTPOIPOBOHOCTh PaCTBOPOB
anektponnutoB. [loaBmwkHOCTH MOHOB. [IpsiMas KOHOYKTOMETpPHUS M KOHJIYKTOMETPUUECKOE TUTPOBAHUE.
KpuBbie tutpoBanus. @akropsl, BIUSIOUIME HA BUJ KpUBBIX TUTpoBaHud. [IpuHuuNuanbHas cxema
YCTAaHOBKHM Il KOHJYKTOMETPUUYECKUX H3MEPEHU, HCI0JIb3yeMble 3JeKTpobl. Bo3MoxkHOCTH MeToja.
[Tpumepsl onpenenennii. BeicokoyacToTHOE TUTPOBAHUE. BO3MOKHOCTH METO1A.

[ToTeHrMoOMeTpUsI M MOTEHUUOMETPUUECKOE TUTPOBaHHUE. VIHIMKATOPHBIE AJIEKTPOJABI U 3JIEKTPOIbI
cpaBHeHudA. lloTeHumanm »siekTpona Kak aHanuTUYeCKuid curHaid. Honomerpusa. JIOHHAHOBCKHUM U
¢ dy3uoHHbIN noTeHuansl. Kitaccuukanns noOHOCEIEKTUBHBIX 3JIEKTPOI0B. YpaBHeHue Hukoibckoro-
OiizeHMaHa. MeToapl  KOJMYECTBEHHBIX ONpeAeNeHUH M ycioBHs MX HOpuMeHeHus. llpsmas
noteHuuomerpus (pH-merpus, nonomerpus). BoszmoxHoctu merona. Meroapl tutpoBanus. OOpaboTka
KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonsramnepomerpuueckue Mmeroabl aHanuza. Kitaccuueckas mnomsporpadus. Ilonspo-rpammsl.
WuTepnperanus noasporpaMM. OcTaTOYHBIA U KOHJAEHCATOPHBIA TOKH. YpaBHEHUE MOJsporpaduyeckoit
BOJHBI  [elipoBckoro-MnpkoBuuya. IloTeHnman NOJyBOJIHBI KAaK  KAayeCTBEHHAs  XapaKTEpHUCTHKA
aHAJIMTUYECKOTO curHaia. Beibop u HazHayeHue nossiporpaduueckoro (ona. [penenbusiit Auppy3noHHbIN
TOK KaK KOJIMYECTBEHHAasl XapaKTepPUCTHKA aHAJIMTHUYECKOTO CHUrHaja. AMIIEPOMETPUYECKOE TUTPOBAHUE.
OOmiasi xapakTepuCTUKa METOJa M AaHAJUTHYECKOro curHaiga. BwiOop ycioBuil amnepoMeTpuyecKux
n3mepenuil. [IpuHnunmaneHas cxema aMIiepoMeTpUYecKoro TutpoBanus. Kpusbelie tutpoBanus. [Ipumepst
MIPaKTUYECKOrO UCII0JIb30BAHUS METO/1A.

Kynonomerpuueckuii Mmetos ananusza

Knaccugukanus meto1oB KynoHomerpun. KoindyecTBo 35eKTpruuecTBa Kak aHAIMTUYECKUI CUTHAL
[Ipsimast KynoHOMETpUs M KYJIOHOMETPHYECKOE TUTpoBaHME. PacueT KojauuecTBa 53JIEKTPUUECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXMMHYECKyl peakuuto. KyrnoHomerpuueckoe TuTpoBaHue. Bbwibop TOka
anekrposnsa. [IpuHIMNUanbHas cxeMa yCTaHOBKHU JUISl KYJIOHOMETPUUYECKOTO TUTpoBaHud. [Ipaktuueckoe
MPUMEHEHHE METoJa. OIJIEKTpOTpaBUMETpUYEcKHil aHamm3. OOmas XapakTepucTHKa MeEToJa |
aHAJIUTUYECKOTO CUTHAJIA.

Pa3zoen 3. Xpomarorpaduueckre METOIbI

Obuas XapakTepuCcTUKa XpomaTorpapuueckux METO/IOB. Teopernueckue OCHOBBI
xpomaTtorpauueckux MeTrofoB. Xpomarorpamma. Ilapamerpsl ynepxkuBanus. KauecTBeHHass U
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAJIUTHUYECKOrO CHUTHaja B KOJOHOYHOM Xpomarorpapuu. Pusuko-
XMMHMUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Kiaccuduxamnus merofoB xpomartorpadpuu Mo
arperaTHOMy COCTOSIHMIO (a3, 0 MEXaHU3My paszzielieHus u crnocoly odopmiienus mnporecca. CTeneHb
pasneneHuss U KpUTepuil cenekTuBHOCTU. Kputepuii pasneneHus. OnTUMH3anus MPOIECCOB Pa3ICICHHS
cmeceit BeuectB. Koadpduuuent pacnpenenenus. OcHoBHOe ypaBHeHHe Xxpomarorpaduu. Cesizb (GopMmbl
BBIXOJTHOM KpPUBOI C M30TEPMOM pacmpelesieHrs B KOJIOHOYHOU xpomatorpaduu. BeicoTa, sKkBUBalieHTHAs
Teopernyeckoil Tapenke. Kunernueckas teopust xpomarorpapuu. YpasHenue Ban-/leemrepa.

lNazoxkuakoctHast xpomarorpadusa. OOmas xapakrepucTuka Merona. l[IpuHIMNMampHaAs cxema
ra3zoBoro xpomarorpacga. YcTpoiicTBO 1 Ha3HaueHUE y3/10B Xpomatorpada. TpeOoBaHus, IpEeabIBIsIEMbIE K
HENOJBWKHON W mnoaBwxkHOM ¢azam. [letexkTopbl. Meroabl HISHTU(GUKAIUU BEUIECTB B Ta30BOM
xpomatorpadpuu. MneHTudukanus KOMIIOHEHTOB pa3JeliieMbIX CMEceld ¢ MOMOUIbIO JorapuMHUYECKUX
UHJEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOIO aHanu3a. [Ipumepbl MpakTH4YeCKOro HCIOIb30BaHUS
ra3zoBoil xpomaTorpaduu.

Kunkoctnass  xpomarorpadus. Krnaccuduxamuss MeToAoB  KHAKOCTHOM — Xpomarorpaduu.
Oco0ennoctu BOXX. [IpunnunuanbHas cxema KUAKOCTHOro xpomarorpada. Tunsl gerekropoB B BOXKX.
Kunxocraoanacopobunonnas BOXKXX. HopmanbHo-(a3oBbiii U 0OpaiieHo-(ha30Bblil BapuaHTbl: COPOEHTHI,
ANIOGHTHI, paslenseMble BemiecTBa. YpaBHeHue Hoxca. Metonpl UISHTU(QUKAIUU  BEIIECTB U
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konuuectBeHHoro  aHanmza B BDOXX. Ilpumeps  mpaxktuueckoro — ucnosib3oBanus — BDXKX.
PacnipenenurensHas Oymaxhast xpomarorpadus. KauecTBeHHas U KOJIMYECTBEHHAs XapaKTEPUCTHKU
aHasiuTuyeckoro curHaia. O6macte npumeHeHus. ['emp-xpomarorpadus. IlogBuxHas M HENoABHXKHAS
¢a3zpl. OOuiee ypaBHEHHUE, OIHKCHIBAIOIIEE MpoLEecC reib-xpomartorpadguu. Bo3moxHOCTH —renb-
xpomatorpaduu. Ilpumepsl mpakTuueckoro wucrosib3oBaHus. MoHooOMeHHass U MOHHasg Xpomarorpagus.
TpeOoBanusi, TmpeabsABIsAEMble K peakuusM HOHHOTO oOmeHa. (OcoOeHHOCTM HOHOOOMEHHO
xpomarorpaduu. Koncranta moHHoro oOmena. M3orepmbl moHHOrOo oOMeHa. KaTHMOHWUTHI M aHWMOHMTEHI.
Kosdpopuuuent cenexruBHoctu. MHMonnas xpomarorpadus. brok-cxema uHOHHOro Xxpomarorpada.
Pa3nenstomniyie 1 KOMIEHCAIIMOHHbIE KOJIOHKU. AHAJIUTHYECKHE BOBMOKHOCTH METO/Ia.

ABTOMAaTHYECKH M AaBTOMATU3MPOBAaHHbIM aHaiM3. [[pyrue ™etonbl aHanuza. JlUCKpeTHbIE
aBTOMarnyeckue aHanuszatopel. [IpmHnmn neictBus. HenmpepblBHBIM NPOTOYHBIM aHAIW3 W MPOTOYHO-
WHKEKITMOHHBIA aHanu3. [lonarne 00 aHaimMTUYecKOW Macc-crekrpomeTpuu. CylniHOCTh MeToAa. AHamu3
OpraHMYECKUX BEIIECTB. DJIEMEHTHBII aHaIu3.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Bua yyeOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA0eMKOCTh JUCHMIJIMHbBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,34 48,4 36,3
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTeJibHas padoTa 2,65 96 72
KonrtakTHas camocrositenpHas paboTa 0.4 0,3

2,65
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHBI 95,6 71,7
Buja uTtoroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«IIpoexkTHpOBaHUE MPOLECCOB U ANMAPATOB XUMHYECKOH TEXHOJIOT MM

1. Heab AUCUMIVIMHBI - CYIIECTBEHHO PACIIUPUTh, CACTEMATU3UPOBATH U UCMOJIb30BATh HA NMPAKTUKE
3HAHUW OCHOB THIPABIMYECKHX, TEIUIOBBIX W MAacCOOOMEHHBIX MPOIECCOB XWMHYECKOM TEXHOJIOTHH,
MTO3BOJIAIONINX BBITYCKHUKAM OCYIIECTBIISITh HAyYHO- HMCCIIECIOBATEIBCKYI0 M MPAKTUYECKYI0 paboTy Ha
MPEATPUATHSAX.

2. B pe3yabTaTe H3y4eHUs TMCUUILIUHBI 00y4alOIMIACSH JOJI2KEeH:

OO6utamate CaeayOMNUMH YHUBEPCATTbHBIMA KOMIIETCHIIUSAMY U UHIUKATOPAMHU X JOCTH)KCHHUS:

YK-2 - VK-2.1, VK-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.
OO6uamate ciaeayromuMu ITpo(ecCHOHATbHBIMUA KOMITETCHIIMSIMU U MHINKATOPAMH X JOCTIKCHHUS:
IIK-1 - IIK-1.1.
IIK-2 - IIK-2.3.
3namo::
- METOJIbI pacyeTa TEIUIO- 1 MaCCOOOMEHHBIX aIapaToB;
- OCHOBHBIE ITPUHIIMIIBI OPraHU3alMH MPOLIECCOB XUMUYECKON TEXHOJIOTUH;
- TUTIOBBIE MPOLECCHl XUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIUE aNapaThl U METOJbI UX PACUETA;
- METOABI COCTABJIEHHS] TEXHOJIIOTHUECKUX CXEM C HAHECEHUEM BCEX alllapaToB.
Ymemn:
- COCTaBJISITh MaT€pUATILHBIE M TETNIOBBIE OATAHCHI JJI CUCTEM Ta3-KUIKOCTh;
- paccuMTHIBATh ApaMETPHI TEIJIO- © MAaCCOOOMEHHOTO 000PYI0BAHUS M HACOCOB;
- MO0MPATh CTaHIAPTHOE 000PYIOBAHHE, HCTIOIB3YEMOE B XUMUYECKON TPOMBITIUICHHOCTH.
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Bnaoemp
- METOJ0JIOTHEN pacueTa OCHOBHBIX IapaMETPOB FMAPOMEXaHUYECKHX, TEIIOBBIX U MAaCCOOOMEHHBIX
IIPOLIECCOB;
- OCHOBaMHM MPaBUJIBLHOIO [10/100pa TEIJIO U MacCOOOMEHHOI0 000PyAOBaHMUS;
- METOJIaMU COCTaBJICHUS TEXHOJOTMYECKMX CXeM U Trpapuueckoro H300pakeHUs OCHOBHOTO
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Beenenne. ®u3nKo-XMMHUECKHE OCHOBBI U 0COOEHHOCTH YCIOBUI MPOBEACHUS MTPOLIecca pa3IeeHUs
KUJKUX TOMOTE€HHBIX cMecell pekTudukarueil. Onucanue NpUHIUIHAIBHON cXeMbl peKTU(UKAIIMOHHOM
YCTaHOBKH HENPEpbIBHOTO jelcTBUA. CpaBHEHHE U 00JaCTH IPUMEHEHUS HACAJOUHBIX U TapeIbuaThIX
KoJIoHH. [TocTpoeHne paBHOBECHOM TMHUHM Ha OCHOBE MOJIyYEHHBIX MHIWBUIYaJIbHBIX 3aJJaHUM.

Paspnen 1. Pacuér pekTu(puKalMOHHON KOJIOHHBI.

1.1. Pacuyét Haca104HO# peKTH(PUKALMOHHOM KOJOHHBI HENPEPbIBHOIO AeiicTBUA (1151 TPeX
pa3MepoB HACAJAKH).

MarepuanpHbiii  O6amaHc KoOJOHHBL. Pacuér MuHMManpHOrO U paboyero (uerMoBOro 4YuCIia.
[Toctpoenune pabGouux nuHUI. Pacuér ckopocTH mapoB U auameTpa KoJIoHHBL OrmnpeneneHue BBICOTHI
HAcaJK1 Mo MOAU(DUIMPOBAHHOMY ypaBHEHHUIO Maccoornepenayu. OmnpeneneHue oOIIero 4yuciaa U BBICOTHI
€IMHUII IlepeHoca. PacuéT ruipaBinyeckoro CONpOTUBIICHUS HACA/IKH.

1.2. Pacuyér TapeabyaToil peKTUPHUKANMOHHON KOJIOHHBI HENIPEPBIBHOI'O AEHCTBHUS.

[IpenBaputenbHblii BHIOOp Tapenok. MaTepuaibHbI OalaHC KOJOHHBL Pacdér MHUHMMAIBHOTO U
paboyero (aermoBoro yucia. Pacyer ckopoctu mapoB u quamerpa KojaoHHBL. [loctpoenue pabouux JTMHUMA.
OmnpeneneHre BBICOTHI CBETJIOTO CJIOSI JKUIKOCTH HAa TapesKe W MapocojepkKaHus 0apOOTaXKHOTO CIOS.
Pacuér xoaddumnmenToB maccoomnepeaaun, oo01Iero Yucia eauHuIl epeHoca, 3dpdextuBHoctr o Mapdpu.
Pacuér BbicoThl KOJOHHBI Ha ocHoBe KIIJ[ mo Mpapdpu ¢ nmocrpoeHueMm KuHeTHHeCcKOW JTuUHUM. Pacuér
TUIPaBINYECKOTIO CONPOTUBIICHUS KOJIOHHBIL.

1.3. CpaBHeHHUe JaHHBIX pacueTa HACAJ0YHOH U Tapeab4yaToil KoJ1oHH. ConocTaB/jieHUe JaAHHBIX,
MOJIy4eHHBIX M0 MPOrpaMMaM KOMIILIOTEPHBIX H PYYHBIX pacuyéToB. BbI60p KOJTOHHBI.

Paspen 2. Pacuér u BbI0OOP TENJ1000MEHHUKOB.

Pacuér u BEI0Op TEII00OMEHHUKOB 110 O0IIEl CXeMe: -pacueT TEIUIOBOM HArPY3KH; - ONPEACIICHUE
TEIJIOBOTO PEKMMa U CPEAHEN IBUKYIIECH CUIIbL; - MPUOIMKEHHAs OLleHKa KO3 (DULIMEHTOB TEIJI00TAauH,
ko3¢ duLmeHTa Temonepeaayu, NoBepxHocTH Fop; - BBIOOP THIIA 1 HOPMAJIM30BAHHOTO BaprUaHTa
KOHCTPYKLUU; -ONPeEICHIE MapaMeTpOB KOHCTPYKIMH (HAaIIpUMeEp, AJIsl KOKYXOTPYOHOIO
TEII000OMEHHUKA: Yncia TpyO U Yucia X0J0B, 1uaMeTpa TpyO, JuamMeTpa KoxKyxa, HOBEPXHOCTU
Ter1000MeHHHKA Fropw 1 JIp.); - comOCcTaBIeHNE OPUEHTUPOBOYHOM Fop 11 Fropw; - COMOCTaBICHUE TaHHBIX,
MOJIyYEHHBIX II0 MpOrpaMMaM KOMITbIOTEPHBIX M PYYHBIX PACU€TOB; -I'MIPABIMUYECKUN pacyeT; - BEIOOD
ONTUMAJILHOTO BapuaHTa TEIJI00OMEHHHUKA.

2.1. Pacuér K0XyXx0oTpyOuaTOro ucrapuTes.

2.2. Pacuér xonneHcaTopa (KOXyX0oTpyOo4aToro Wi MIaCTUHYATOTO).

2.3. Pacuér nomorpeBatess (KOXKyX0TpyO4aToro WiId IJIACTUHYATOTO).

2.4. Pacuér XOJOIWIBHUKOB JHUCTUIUIATA M KyOOBOro ocTaTka (KOXKYXOTpyOuaThlX WM
IJIACTUHYATBIX).

Paspnen 3. I'mapoauHamMuyeckue pacyérol.

3.1 Pacuér ruipaBinuecKoro ConpoTuBIeHUs TpyOOIIpOBOIOB

3.2. Pacuér onTuMaibHbIX 1MaMETPOB TPYOOIIPOBOIOB

3.3. Pacuér u nogdop HacocoB

Pasnen 4. I'padpuueckoe opopmiienue.

TexHnonoruueckas cxema. PekTudukannoHHasi KOJOHHA ONPEEIEHHOT0 THUIIAa ¢ U300pakeHnEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUUTaHHbIX B pazzaene 1.

4. O0beM yueOHOI TMCUMILTUHBI.

O0BneM TUCHUILINHBI

Bua yueOHo# padoThbl
Axkan. | Actp.

4. 4.

3E
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O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 2 72 54

KonTakTHasi pa6oTa — ayANTOPHBIE 3aHSTHS: 0,44 16 12

[Tpaktueckue 3anstus (113) 0,44 16 12

CamocrosiTeJibHas paboTa 1,56 56 42

KonrakTHas camocrositenpHas pabota 1,56 0.4 0,3

CaMoCTOsATETbHOE N3YUYCHUE PA3/ICTIOB AUCITUTLTMHBI ’ 55,6 41,7
Buja nTOroBoro KOHTpoOJIf: Kypcosoii npoext

5.3 IncuunjauHbl 4acTu, GopMHpyeMoii y4aCTHUKAMHU 00pa30BaTe/IbHbIX OTHOIIEHUH (IUCHUIIMHBI
10 BbIOOpY)
AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«XuMHs BbICOKOMOJIEKYJISIPHBIX COeIHHEHU I, TePMOAUHAMUKA M KHHETHKA B TEXHOJIOTHHU
OnomMaTepuaJIoB»

1 Heap aucuumiuHbl — QopMupoBaHHE Yy OakaiaaBpOB LIEJIOCTHOTO NPEJICTABICHUS O HNPUMEHEHUU
anmnapara TepMOJAMHAMUKHN U KUHETUKH B XUMUU OMOMaTepuaiosB.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneayrOINIMMU KOMIIETEHIIUAME U HHAUKaTopaMmu ux noctwkenus: [1K-2.1; T1K-2.2; ITK-
2.3; [1K-4.1; 11K-4.2; T11K-4.3; TIK-6.1; TIK-6.2; [1K-6.3
3uamo:

- TEPMOJIMHAMHYECKHE U KHUHETUYECKHUE 3aKOHOMEPHOCTH IpOLECcCOB JedopMaluy, JIeKAIUX B OCHOBE
MPOIIECCOB MEPEPAOOTKH OMOMATEPHUAIOB B U3ICTUsI OMOMEIUIIMHCKOTO HAa3HAUYCHHS;

- BO3MOXHOCTHM TEPMOJMHAMUKU W KUHETHKU JUIsI ONHUCAHUS XUMHUYECKHX IPOLECCOB CHHTE3a H
Moau(HUKauu OnomMaTepuaos;

- KHHETHUYECKHE M TepMOJMHAMUYECKUE OCOOEHHOCTH IPOLECCOB CHHTE3a U MOJU(PUKALUU MOJIUMEPHBIX
OroMaTepHanos;

Ymemu:

- OpOBOAUTH OOPaOOTKY 3KCHEPUMEHTANbHBIX JAHHBIX M HUX TIIyOOKHMH TEOPETUYECKHIl aHalIu3 MpHU
HCCIIEIOBAaHUU XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB CUHTE3a U NepepaboTKu GMOMAaTepHalloB;

- OCYUIECTBJIATH PacueThl XUMUKO-TEXHOJOTHYECKUX IIPOLIECCOB, JISKAIIUX B OCHOBE MOIY4YEHUS U
nepepaboTku OMoOMaTepuaos;

Braoemy:

- MPUHIMIIAMH IOCTPOCHUS (PU3UKO-XUMUUYECKHX MOJIEJICH MPOLIECCOB CUHTE3a U NepepadOTKI
OromaTepHaloB.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Paszpnen 1. TepmoanHamMuka U KMHeTHKA Jedopmanuu. Bonpocel nepepadoTrku 0momarepuaJioB B
u3je st OMoMeIMIMHCKOr0 Ha3HAYeHU .

OcCHOBHBIE THIIBI MPOLIECCOB MEPEpadOTKH OHOMAaTepHaioB B U3JENHUS OHOMEIUIIMHCKOTO
Ha3HAYeHUs, CHelM@HUKa TEXHOJOIMH MepepadoTKH MOJUMEpPHBIX OnomarepuasioB. TepMoanHaMuka
negopManuu: sHepreTUueckas U HTPOINHUNHAsA cocTaBisomue aepopmanuu. Pacuer TemioBbix 3¢ (dekToB
npu aedopmaruu ten. Tepmoynpyras HHBEpCUs U ee MpUUKHBL. Teopus nedopMalui UaealbHOro Kaydyka.
Teopusst Mynu u ypaBHeHue bparHeBa. Teopnn KMHETHKM Pa3BUTHS M PENAKCALMHM BBICOKOAIACTHYECKOMN
negopmanuu. Teopun crTexkyioBaHUS M pElIaKCALlMOHHBIE SIBJICHUS B IOJHMMEPHBIX CTEKJaX.
3aKOHOMEPHOCTU MPOIIECCOB TEUEHUs M CTpyKTypa MmarepuanoB. OCOOEHHOCTH TEPMOIMHAMUKUA U
KMHETUKH JedopMaliuu KpUcTauinyeckux Ten. [laTeHTHbIN onbIT B 001acTu nepepaboTku GMoMarepuanon
B M3/1€71s1 OMOMEIUIIMHCKOTO Ha3HAYECHUSL.

Paznen 2. MaTremaTu4eckuii anmnapar XUMHYECKOH KHHETHKH FOMOIr€HHbIX U reTeporecHHbIX
MpoueccoB u KJIacCH4YecKoii TEPMOAUHAMHUKH.

CooTHOIIEHHE  AHAJIMTUYECKUX M  YHCIEHHBIX  METOJOB B  XMMUYECKOW  KUHETHKE.
HuddepeHunanbible yYpaBHEHHMs] B XUMUYECKOW KHHETMKE M METOAbl HX pelleHus. Bo3moxHOCTH
KMHETUYECKUX METOJIOB B YCTAaHOBJIEHMM MexaHM3Ma peakuuid. JuddepenuuanbHble ypaBHEHUS
KJIACCHYECKOW TEepMOJAVHAMHUKHA. BTOpoil 3akOH TEpMOJMHAMHKM B TEPMHHAX HHTEIPHUPYIOIINX
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MHOXUTeNeH: GopmynupoBka Kapareomopu. O600mmeHHbINH (OpMaTU3M KIIACCUUECKOW TEPMOJMHAMHUKHU.
[IpeobpazoBanus Jlexanapa. YpaBuenuss Maxkcpenna. [lonesnas pabota B paBHOBECHOW TEPMOIUHAMUKE:
anmnapar TEpMOJMHAMUKU B (PU3MYECKOW XMMUU TETEPOTEHHBIX CHUCTEM M MpoueccoB. AncopOuus Ha
HEOJHOPOJHBIX TIOBEPXHOCTAX U pacrpezesieHre aJcOpOLMOHHBIX IIEHTPOB IO JHEprusiM. Meron
Porunckoro. MexaHu3M TIeTepOreHHOro Karajausa B Teopuu banannuna. DHepreruueckuil ¢akrop B
reTeporeHHoM Kataimse. Mexanusm JIHrmropa — XuHIIENbBYAA. Y IapHBI MEXaHU3M B IE€TEPOr€HHOM
karanuze. Teopus KobGozeBa. Teopusi akTuBHBIX aHcambOieil. [IpuMeHeHHe MpencTaBiICHUN KUHETUKUA M
TEPMOJIMHAMUKH U1 OMMCAHUS [TPOLIECCOB XUMUYECKOH MOAU(PHUKAIUU OnOMaTEpUaoB.

Pazpnen 3. Crarucruyeckasn TEPMOAUMHAMHUKA B XUMHUHU 6I/IOMaTepI/IaJIOB

CooTHOIIICHHE TOHATHI MAaTeMAaTUYeCKOW M TEPMOJMHAMHYECKON BEPOSTHOCTH. DProauveckas
TUIIOTE33, OCHOBHBIC NMPUHLMIBI KIACCHYECKOW M KBAaHTOBOW CTAaTUCTUKH. Pacmpenenenue bosblimaHa.
Pacnipenenenne Maxkcpenna. MosiekyasipHasi cymMMa 1O COCTOSIHUSIM M METOJIbI €€ BhluncieHus. Cymma 1o
COCTOSIHMSIM CHUCTEMBI B KJIACCHYECKOW W KBAHTOBOM CTAaTHCTHYECKOW TepMoauHamuke. Pacmpenenenmne
boze — Ditnmreitna. Pacnpenenenne ®epmu — [upaka. Beraucinenne TepMOIMHAMUYECKHUX CBOMCTB
MOJIeKyll B Ta3oBod ¢aze. CyMMBI TIO COCTOSHUSM aKTHUBHUPOBAHHBIX KOMIUIEKCOB. YHWCIO cTemeHei
cBoOoabl. Teopust TemmoeMkocTu ra3oB. Teopus TEIJIOEMKOCTH KpHUCTAUIOB OifHiITelHa. Teopus
TEIUIOEMKOCTH KpuctauioB JleGas. DmekTpudeckas MNPOBOJUMOCTh OPraHUYECKUX  MaTepHUalioB.
Pemerounsie Mozenu pacTBOPOB: BHABI MOJENEH M UX aAeKBaTHOCTh. (CTaTHCTHYECKas TEPMOIMHAMUKA
MOJMMMEPHBIX 1eneil. CrarucThueckass TepMOAMHAMUKA [UIsl OIMUCAHMS MPOIECCOB  MOIU(PUKAIINI
OromaTepHaloB.

Pa3nen 4. 3axoHbl JIMHeHOM M HeJIMHEHHOM HePaBHOBECHOH TepMOAUHAMUKH

OO6o6meHHas cuja U 0000IIE€HHas KOOpJAWHAaTa B HEPaBHOBECHOW TepMoJauHamuke. Bujel
pellaKCallMOHHBIX MPOLIECCOB B HEPABHOBECHBIX crcTeMax. [lepBriil 1 BTopoil 3akoHbl Puka. 3akoH Dypbe.
3axoH Kupxrodda. JIuneitnpie cOOTHOIIEHNS MEXAY TEPMOJUHAMUYECKON CUiIoN U oTokoM. ConpsikeHue
MIOTOKOB: nepekpecTHble sBiaeHus u npuHumun Kropu. CooTHomenus B3aumHoctu Onsarepa. [IponsBoactso
sHTponuu u ypaBHeHue Jle-/lonne. Bropoil 3akoH TepmoauHamuiku B ¢dopmynupoBke Ilpuroxkuna.
CranuoHapHO€ COCTOSIHME M €ro ycroiuuBocTh. Pa3zoBble moprpeThl IupdepeHInaNbHbIi ypaBHEHUI.
Oynkuus JlsnyHoBa. YcrToiuumBOoCTh paBHOBecus K (uiykTyauusiMm. budypxanuun. CamoopraHuzanus u
IIpUMEpbl caMOOpraHu3anuu B Xumuueckux cucreMmax. Crpykrypsl Twropunra. Peakuus bemoycoBa —
XKabotunckoro. OcoOEHHOCTH TEPMOJMHAMHUKU XHMHYECKUX IPOIECCOB B OHMOJIOIMUYECKUX CHUCTEMaXx.
JlyccunatuBHbBIE CTPYKTYpPBI B CUHTE3€, lepepaboTke U MoauuKaluu OMoMaTepruasoB.

Paznen 5. Kuneruka MpouecCOB B OTKPLITHIX CUCTEMAX M HEU30TEPMHUIECCKAA KUHETUKA

YpaBHEHHE HENPEPHIBHOCTH NOTOKAa IPH HAIMYMM XUMHUYECKMX peakuuil. Pexum uaeanbHOro
cMmelieHus. Pexum naeanbHoro BeiTecHeHUs. CTallMOHAPHOE COCTOSIHME B OTKPBITBIX CHCTEMaX C MO3HUILIMU
XUMHUYECKON KHMHETUKH. DJIEMEHTapHbIE PEeaKlMU B OTKPBITBIX cucTteMax. Cl0oXKHbIE PEAKIIMU B OTKPBITHIX
cucremax. KuHeTHMKa TeTepOTeHHBIX pEaKIUil B OTKPBITHIX cucTeMax. OCOOEHHOCTHM pPAaBHOBECUS B
OTKPBITBIX cucTeMax. OCOOEHHOCTH KUHETHUKH XUMUYECKHUX IPOLECCOB B OMOJIOTUYECKUX CUCTEMAX.

PasBeTBiieHHBIE M HEPA3BETBICHHBIE IIENHBIE PEAKIUHU. Teoprs pa3BETBICHHBIX LEMHBIX PEAKIUN
CeMeHOBa U YCTOMYMBOCTh OMOMATEpUAIOB K TEPMOOKUCIUTEIBHON JECTPYKIIUH.

3ajaul HEU30TEePMUUYECKON KHHETUKU. BO3MOXKHOCTH METOJ0B KaJOPUMETPUHM B HCCIIEIOBAHUU
KUHETUKA HEU30TEPMHUYECKUX peakuuid. [loaxoapl K pemeHuro NpoCTEHIIMX 3aJad HEU30TEPMUYECKON
KMHETUKH B KBajparypax. UucieHHbIe METObl HEU30TEPMUYECKON KUHETUKH. TerioBoe BOCIITIAMEHEHNE.
VYpasuenune CemeHoBa Juig TemioBoro BocruiameHeHus. Kputepuit ®@pank-Kamenenkoro uis TemioBOro
BOCIUIAMEHEHHUA. Y CTOMUMBOCTh OMOMaTepHalioB K TepMuyeckoil aectpykuuu. [Ipobirema ycroitunBocTH
OroMarepHaoB MpU CTEPUIU3ALUU.

Pa3znen 6. Kuneruka n TEPMOAUHAMHUKA B CHHTE3€ IMMOJIMMEPHBIX 6HOMaTepI/laJIOB
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Ilennble mpoueccsl cUHTE3a MakpoMoJieKyl. CTylneH4arble IMPOLECChl CHHTE3a MaKpOMOJIEKYII.
Cratuctuueckas HOpUpPOABI IPOLIECCOB  CHHTE3a IoJUMMepoB. Pacuer mpenenbHOM  KOHBEpCHH
MOJIMMEPU3ALMOHHBIX POLECCOB U €€ (PU3NYecKHil cMbIci. MeToJ] MOMEHTOB pachlpeesieHuss U BHJbI
CpEeIHUX MOJIEKYJIApHBIX Macc. llomumepusanus kak Hepa3BETBIEHHBIM LEenHON mnpouecc. OcOOEHHOCTH
KMHETUKH paJuKaibHON mnonuMepusanuu. OcoOEHHOCTM KMHETUKM HOHHOM monuMepusauuu. OyHKUUU
MOJIEKYJISIPHO-MAaCCOBOIO PACIpPE/CNIEHUs] B aHaIM3€ OCOOEHHOCTEM MeXaHM3Ma CHHTE3a MaKpOMOJIEKYII.
KuneTnka nonMkoHAECHCAIMM M PAacdeT MOJIEKYJSPHOM MacChl MOJUKOHIACHCAUMOHHBIX IOJMMEPOB JUIS
MIPOCTEMIINX CIy4aeB.

4 O0beM yueOHOM TMCHUITHHBI

Cemectp
Bceero
Bun y4ae6Hoit paboTs 7 cemectp 8 cemectp
3E Axan. 3E Akaf 3E Axan.
4. .. q.
OOwiast TpyA0E€MKOCTb AUCHUILINHBI 12 432 5 180 7 252

KonrakTHas paboTa — ayIuTOpPHBIE 5,34 192 1,78 64 3,56 128

3aHATHS:
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
JlaGoparopubie pabOThI 1,78 64 1,78 64
CamocrosiTeJibHAs paboTa 6,66 240 3,22 | 116 3,44 124
KonrakTHas camocrositenbHas paboTa 0,6 0,2 0.4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 6,55 239.4 3,12 | 115, 3,44 123.6
U CITUILIINHEI 8
3auer ¢
Bua nToroBoro KOHTpOJIsi: 3auer -
OIIEHKOM
Beero CemecTtp
B yue6HOi paGoTI 7 cemecTp 8 cemecTp
3E Actp 3E Actp 3E Actp
q, q, 9.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 12 432 5 180 7 252
KonrakTHas paboTa — ayIuTOpPHBIE 5,34 144 1,78 48 3,56 96
3aHATHS:
Jlexun 1,78 48 0,89 24 0,89 24
[TpakTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
JlaGoparopabie pabOThI 1,78 48 1,78 48
CamocrosiTeJibHasi paboTa 6,66 180 3,22 87 3,44 93
KonrakTHas camocrositenbHas paboTa 0,45 0,15 0,3
CamMocTosATenpHOE N3YUEHUE Pa3IeIoB 6,55 | 179,5 | 3,12 | 86,8 3,44 9.7
TUCIIAILINHEL 5 5 ’
3auer ¢
Buja nToroBoro KOHTpOJIsi: 3auer -
OIIEHKOM

AHHOTANUA padoyeil NPOrpaMMbl AHCUUIIIIMHBI
«MareMaTH4eckue MeTOIbl B XHMUHM OMOMATEPUAJIOB)»

1 Heap gucuuniuubl — GopmMupoBaHue y OakajaBpOB IIEIOCTHOTO MPEACTABJICHHUS O MaTEMaTUYECKUX
METOJIaX, UCTIOIb3YEMBIX B XUMUH OMOMATEPHATIOB.
2 B pe3yabTaTte u3y4yeHus JUCHUNIHHBI 00YYAIOUIUICS 10JIKEH

Obnadams cneayrOIMMMU KOMIIETEHIIUAMEI U UHAUKaTopaMu ux noctwkenus: [1K-2.1; T1K-2.2; ITK-
2.3; [IK-4.1; 11IK-4.2; I1K-4.3; TIK-6.1; I1K-6.2; I1K-6.3
Buame:
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- MaTeMaTUYECKUE METO bl AaHAJIN3a YPABHEHUHN VISl OTIPEICIICHHS BXOAAIINX B HUX KOY(PPUIIUCHTOB;
- COBPEMEHHBIE MPEICTABJICHUS PAaBHOBECHOM, CTATUCTHYECKOW W HEPABHOBECHOW TEPMOAMHAMHUKU M
XUMUYECKON KHHETHUKU B ONTMCAHUN XUMUYECKUX MPOIECCOB CHUHTE3a OMOMaTepHaoB;
- 001IMe TIPEICTaBICHUS O 3aKOHOMEPHOCTSX CHHTE3a MOJIMMEPHBIX OMOMAaTEepHasoB;
Ymems:
- IPOBOJIMTH KOJIMYECTBEHHBIN aHAJIN3 SKCIEPUMEHTAIBHBIX JAHHBIX, TPEACTABIISIIOIINX UHTEPEC B XUMUH
OroMaTepHaos;
- COCTaBJIATh MAaTEMAaTUYECKUE MOJEIIM HA OCHOBE COBPEMEHHBIX IPUHIUIIOB TEPMOIMHAMUKN U KUHETUKHU
JUTSI OTIMCAHMS TIPOIIECCOB, IIPEICTABIISIONINX UHTEPEC B XUMUU OMOMATEpUaJIOB;
Braoemy:
- MaTeMaTHYECKUM aIapaToM s PU3UKO-XUMHUYECKOTO MOJICTUPOBAHUS MTPOIIECCOB, MPEACTABIISIONTNX
MHTEPEC B XUMUHM OMOMAaTEepUaJIOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paszgea 1. J/IuHeiinble U HeJIMHEHHBIE 321a44 XUMMUM O0HOMATEPHUAJIOB

VYpaBHeHHsI U METOJbl WX MPUBEACHUS K JUHEHHBIM ¢popmam. OmnpezneneHue kod3h@uIUEHTOB B
YpaBHEHHUSX, NPUBOJUMBIX K JIMHEWHBIM (GopMam. HenuneliHple ypaBHEHHs B XUMUU OHMOMaTepuasoB U
METOJIBI oTpeneneHns Kod(D(PHUIIMEHTOB B 3THX ypaBHEHHSX. MeETOJ «IOJOTHAHOW KPHUBOI». MeTombl
onpezeneHus: Ko3p(GUIUEHTOB B HEIMHEWHBIX YPaBHEHUSAX, OCHOBAaHHbIEC HA MPUOIMKEHUSAX, TO3BOJISIOIINX
CBECTH UX K JIMHEHHBIM YPaBHEHMSIM U 00JaCTh AOMYCTUMBIX 3HAUEHUN TakuX npuonmxeHuil. Gusnueckuii
CMBICI M HPOrHOCTUYECKHE BO3MOXKHOCTH METOJOB HMHTEPHOJAUMU U annpokcuManuu. COOTHOIIEHHE
MEXAY MOMCKOM MPUOIMKEHHBIX aHAIUTUYECKUX PEILICHUN U pelIeHUH ypaBHEHUH, IOTy4aeMblX METOJaMU
BBIYUCIIUTEIPHON MaTeMaTuku. Teopema AOens 0 HEpa3pelIMMOCTH YpaBHEHUN B paaukanax. Teopema
Beitepmtpacca — Crtoyna. MarpuyHoe TpeACTaBICHHUE CHCTEM JHHEHHBIX ypaBHEHUU. OmpenenuTenb.
DOKBUBaJIEHTHOCTh CHUCTEM JIMHEWHBIX YPaBHEHHMH MOJIMHOMY n-oil creneHu. [laTeHTHBIH OmbIT B 00jacTu
MOJIENTMPOBAHNS XUMHUKO-TEXHOJIOTMYECKUX ITPOLIECCOB.

Paspnen 2. IndppepeHunanbubie ypaBHEHHs] B XMMHH OMOMATEPHAIOB

OO6mue mnoaxoapl K (QOpPMYIMpPOBKE 3ajad B TepMHUHax JAud@epeHIuanbHbIX ypaBHEHUH.
JuddepeHunanbHble ypaBHEHUS € Pa3esIONIMMUCS IEpEMEHHBIMU, OJHOPOJAHbIE nuddepeHIanbHbIe
ypaBHEHHUs, JMHEHHble auddepeHnaibuble ypaBHEeHUd, IuddepeHnranbHble ypaBHEHHUS B IOJHBIX
muddepeHnranax U npobdieMa MOUCKa MHTErPUPYIOLIMX MHOXKUTENEH Ha MpuMepax 3alad XUMHYECKOM
KMHETUKH. BO3MOXXHOCTM  KHHETMYECKMX METOJOB B  YCTAaHOBJIIEHMHM  MEXaHM3Ma  peakiuil.
HuddepeHunanbible ypaBHEHHUS KJIACCUYECKOW TEpMOJMHAMUKHU. BTOpoil 3aKOH TEepMOJIMHAMUKH B
TEpMUHAX HUHTETPUPYIOIIUX MHOXuTenen: Gopmynuposka Kapareogopu. OO600UIEHHBIN (popMaIn3M
Kjlaccuueckoit tepmoauHamuku. IlpeoOpazoBanus Jlexanapa. YpaBHenuss Makcemia. TepMmoanHaMmuka
nedopmaluy TeNl: dSHEpPreTHyYecKass W SHTpONuKHas cocTaBistomue aepopmanuu. [lonesnas paborta B
PaBHOBECHOW TEpMOJMHAMUKE: amrapaTr TEPMOJUHAMHKU B (PU3NYECKOW XMMHM IE€TEPOTr€HHBIX CHUCTEM U
npoueccoB. AncopOuusi Ha HEOJHOPOAHBIX MOBEPXHOCTIX U pacHpelesieHue aJCOPOLMOHHBIX LEHTPOB I10
sHeprusiM. Meroz Porunckoro. Mexanusm rereporeHHOro katajinsa B Teopun banananna. Oueprerudeckuii
¢dakTop B rereporeHHoM Karanuze. Mexanusm JIsHrmiopa — XuHIIENbBYHA. YIapHBIM MeXaHHU3M B
rereporeHHoM Katanuse. Teopust KoboseBa. Teopusi akTUBHBIX aHCAMOJICH.

Paznen 3. Metoabl MaTeMaTH4eCcKoil CTATHCTHKH M MaTeMaTHYeCKHMH alnmnapar CTATHCTHYECKOM
TEPMOANHAMHUKHU

[Ipumepbl pUMEHEHHs] TEOPUN BEPOSATHOCTH U 3aKOHOB KOMOMHATOPUKU B XUMUHU OHOMaTEpUasIOB.
OyHkuMu pacupenenenus bepHymum u ee npuMeHeHre B XUMUU OnomarepuanoB. OyHKIUN pacipeesieHus
l'aycca u ee npumeHenue B xumuu OuomarepuanoB. @ynkuuu pacnpenenenus Ilyaccona u ee npumeHeHue
B xumuu 6nomarepuanos. OyHkiuu pacnpeaeneHus Belibyiia u ee npuMeHeHre B XUMUUA OMOMAaTEpPHAIIOB.
Oynkuuu pactpenenenus Jlancunra - Kpamepa u ee npumeHeHue B XuMuu onomatepuanoB. COOTHOIIEHHE
MOHSITHA MaTeMaTHYeCKOU H TepMOI[I/IHaMPI‘IeCKOﬁ BCPOATHOCTH. 3pr0111/1quKas[ THUII0TE3a, OCHOBHBIC
MPUHIMITBI  KJIIACCUYECKOM M KBAHTOBOW CTaTHUCTUKHU. Pacnpenenenne boneimana. Pacnpenenenue
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MakcBemia. MosekymsipHasi cyMMa 1O COCTOSIHUSIM M METOJbI €€ BhluucieHus. CyMMa MO COCTOSIHHSM
CUCTEMbl B KJIAaCCMYECKOM M KBAHTOBOM CTAaTHUCTHYECKOW TepMoanHamuke. Pacnpenenenue boze —
OiHmreiina. Pacnpenenenue ®@epmu — [lupaka. Beiuucienue tepMoJIuHAMUYECKHMX CBOWCTB MOJIEKYN B
ra3zoBoil ¢aze. Yucno creneneit cBo0oabl. Teopust TernnoemMkocTu ra3oB. TeopHs TEMIOEMKOCTU KPUCTAILIIOB
OiHmTeiiHa. Teopus TemioeMKOCTH KpuctauioB [lebas. Diekrpuyeckas TPOBOAMMOCTh OPraHUYECKUX
MaTepuaioB. PemeTounsie MOIEIN pacTBOPOB: BUJIbI MOJIEIEH U UX aJIEKBATHOCTb.

Paznen 4. Maremarnueckuii anmapat ¥ 3aKOHbI JIMHeHiHOW M HeJIMHellHOW HepaBHOBECHOM
TEPMOAMHAMHUKHU

OO6o6mmeHHas cujia U 0000IIEeHHas KOOpJAMHAaTa B HEPaBHOBECHOW TepMoJuHamMHuKe. Bujbl
pellaKCallMOHHBIX MPOLIECCOB B HEPABHOBECHBIX crcTeMax. [lepBriil 1 BTopoil 3akoHbl Puka. 3akoH Dypbe.
3axoH Kupxrodda. JInuneiiHple COOTHOIIEHUS MEXAY TEPMOJMHAMUYECKON CUiloi U otokoM. ConpsikeHue
MIOTOKOB: nepekpecTHble sBiaeHus u npuHuun Kropu. CooTHomenus B3aumHoctu Onzarepa. [IpousBoactso
sHTponuu u ypaBHeHue Jle-/lonne. Bropoil 3akoH TepmoauHamukud B ¢opmynaupoBke Ilpuroxkuna.
CranuoHapHO€ COCTOSIHME M €ro ycroiunBocTh. Pa3zoBble moprpeThl IupdepeHIraNbHbIi ypaBHEHUI.
Oynkuus JlsnyHoBa. YcroiumBocTh paBHOBecHs K (aykryanusMm. budypkanuu. Camoopranuzanus u
IpUMEpbl caMoOpraHu3anuu B xumudeckux cucremax. Crpykrypsl Toropunra. Peakuust benmoycoBa —
XKabornnckoro. OcoGeHHOCTH TEPMOAUHAMUKN XUMUYECKHX IIPOLIECCOB B OMOJIOTMYECKUX CHCTEMAX.

Pazgen 5. MareMaTHyecKHH anmapar KHUHHETHKH TIIPOHECCOB B OTKPLITBIX CHCTEMaxX M
HEM30TEPMUYCCKAA KHHECTHKA

VYpaBHEHHE HENPEPHIBHOCTH INOTOKA NPH HAIWYUM XUMUYECKHX peakuui. Pexum wuaeambpHOro
cMmelieHus. Pexum naeanbHoro BeiTecHeHUs. CTallMOHAPHOE COCTOSIHUE B OTKPBITHIX CHCTEMaX C MO3HUILIMU
XUMHUYECKON KMHETUKH. DJIEMEHTapHbIE PEeaKlMU B OTKPBITBIX cucTeMax. ClI0XKHbIE PEAKIMH B OTKPBITHIX
cucreMax. KuHETHMKa TIeTepOTreHHBIX pEaKUUil B OTKPBITHIX cucTeMax. OCOOEHHOCTH pPaBHOBECUS B
OTKPBITBIX cucTeMax. OCOOEHHOCTH KUHETUKU XUMUYECKUX IIPOLIECCOB B OMOJIOTUYECKUX CUCTEMAX.

3ajaul HEU30TEPMUUYECKON KHHETUKU. BO3MOKHOCTH METOJO0B KAJIOPUMETPUU B HCCIEIOBAHUU
KUHETUKA HEU30TEepMHUYECKUX peakuuid. [loaxoapl K pemeHuro MpOoCTEHIIMX 3aJad4 HEU30TEPMHUYECKOMN
KMHETUKH B KBajparypax. UuciaeHHbIe METObl HEM30TEPMUYECKON KMHETUKH. TeIioBO€ BOCIIIIAMEHEHUE.
VYpasuenune CemeHoBa Juig TemioBoro BocruiameHeHus. Kpurtepuit dpank-Kamenenkoro uis TemioBoro
BOCIUIaMEHEHUs. Pa3BeTBiIeHHbIE LIeTIU U MpobJIemMa LIETHOTO BOCIIIAMEHEHUSI.

Paznen 6. MartemaTuyeckuMii annmaparT KHHETHKH M TEePMOAMHAMUKH B CHHTe3e IOJMMEPHBIX
OnomarTepuaJioB

Ilennble mpoueccsl CUHTE3a MakpoMoJieKyld. CTylneH4aTble INPOLECChl CHHTE3a MaKpOMOJIEKYII.
Cratuctuueckas NPUPOJbI MPOLECCOB CHUHTE3a IMOJIMMEPOB. METOoJ MOMEHTOB pacHpelesieHUs U BHJIbI
CpPEeIHUX MOJIEKYJIApHBIX Macc. llomumepusanus Kak Hepa3BETBIEHHBIM LENHOM mpouecc. OcoOeHHOCTH
KMHETUKH paJuKaibHOW mnonuMepusanuu. OcoOEHHOCTM KHHETUKM HOHHOM mnojumepusauuu. OYHKIUU
MOJIEKYJISIPHO-MAaCCOBOI'O PACIpE/ICNIEHUs] B aHaIM3€ OCOOEHHOCTEM MeXaHHM3Ma CHHTE3a MaKpOMOJIEKYII.
KuneTnka nonmMkoHAEHCAMM M pacdyeT MOJEKYJSIPHOM MaccChl MOJUKOHJEHCALMOHHBIX IOJMMEPOB JUIS
MIPOCTEMIINX CITy4acB.

4 O0beM yueOHOM TMCHUITHHBI

Cemectp
Bcero
Br yae6HOH paboTs! 7 cemecTp 8 cemectp
3E Akan. 3E Akan 3E Axkan.
4. . 4. 4.
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 12 432 5 180 7 252
KonrakTHasi padoTa — ayIuTOpPHBIE 5,34 192 1,78 64 3,56 128
3aHATHSA:
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Jlexuyn 1,78 64 0,89 32 0,89 32
[Tpaktueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopabie pabOThI 1,78 64 1,78 64
CamocrosiTeJibHas paboTa 6,66 240 3,22 | 116 3,44 124
KonrakTHas camocrositenpHas pabora 0,6 0,2 0.4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 6,55 239.4 3,12 | 115, 3,44 123.6
U CITUILIINHEI 8
3auer ¢
Bua nToroBoro KOHTpOJIsi: 3auver .
OIIEHKOM
Beero CemecTtp
B yue6HOi paGoTI 7 cemecTtp 8 cemectp
3E Actp 3E Actp 3E Actp
9. 9. 9.
OO61ast TpPyA0€MKOCTh JTUCIIUTUTHHBI 12 432 5 180 7 252
KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 144 1,78 48 3,56 96
3aHSATHS:
Jlexuyn 1,78 48 0,89 24 0,89 24
[Tpaktueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopabie pabOThI 1,78 48 1,78 48
CamocrosiTeJibHas paboTa 6,66 180 3,22 87 3,44 93
KonrakTHas camocrositenbHas paboTa 0,45 0,15 0,3
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 6,55 | 179,5 | 3,12 | 86,8 3,44 9.7
TUCIIAILINHEI 5 5 ’
3auer ¢
Buja nToroBoro KOHTpOJIsi: 3auer .
OIIEHKO¥

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«DapMaKoJOrn4ecKyu AKTUBHbIE BelIeCTBA U JIEKAPCTBEeHHbIe ()OPMbI B XUMUYECKOI TEXHOJIOTMH
OnomMaTepuaJIoB»

1 Heas aucuMmIMHBI — nOpuoOpeTeHHe OOydYalOUUMUCS 3HAHWM, YMEHHWH, BIaJeHUH U B
GbopMUPOBAaHMHM KOMIIETCHIIMM B o00nacTu pa3pabOTKH, WCCIENOBAaHMs, TPOM3BOACTBA W aHAIW3a
JIEKapCTBEHHBIX ()OPM OMOJIOTUYECKU aKTUBHBIX BEIIECTB C UCTIOJIB30BAHMEM PA3IMYHBIX OMOMAaTEePHAIIOB.

2 B pe3yJsbTare U3y4eHHs] AMCUUIJIMHBI 00YYAOIMIACH T0JI5KEeH:

Obnadams CIeyONUMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[1K-4.1, T1IK-4.2, T1K-4.3, TIK-6.1, T1K-6.2, T1K-6.3

3names:

— Kaccuuranuo GapMaKoIOrHIeCKd aKTUBHBIX BEIIECTB;

— OCHOBHBIE (hapmakojorudeckue P(EKThI, MOHATUS METAOOJHUT, aHTUMETAOOJIUT, OMPEACICHHE

«PENEnTOP», TUIIBI PEIETITOPOB;

— OCHOBHBI€ TTOJIXO/IbI K CHHTE3Y aHTUMETA00JIUTOB;

— TEXHOJIOTHIO TOTOBBIX JICKAPCTBEHHBIX (DOpM;

— YCTPOWCTBO W TPHUHIUIIBI JEUCTBUS OCHOBHOTO OOOPYIOBAaHHUS ISl MOJIYYCHHSI JICKAPCTBEHHBIX

opm;
— IPUHIUIBI BBIOOPA IEUCTBYIONIMX M BCIIOMOTATEIbHBIX BEIIECTB, PACTBOPHUTENICH, 000PYI0BAHUS
JUTSI TIOJTYY€HUS JIEKAPCTBEHHBIX (HOPM;

— HOPMAaTHBHO-TEXHUYECKYIO JOKYMEHTAIINIO, PETIAMEHTUPYIONIYIO MPOU3BOICTBO JICKAPCTBEHHBIX
MpenapaTos;

— KOHTPOJIMPYEMbIE TapaMeTpbl M OCHOBHBIE METOJIbI KOHTPOJIS KadeCTBAa HMCXOJHOTO CBHIPbS H
TOTOBOTO MPOAYKTA;

— METOJIbl PeTeHepaIliy PaCTBOPUTENIEH, YTUIN3AIMU OTXOA0B U OYMCTKHA CTOYHBIX BO/I.
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Ymemu:

— paboTaTh CO CHeUHATbHOU JUTEpaTypOl: PErucTPOM JIEKapCTBEHHBIX CpeacTB, ['ocynapcTBeHHON

®apmakorneeit PO;

— COCTaBHUTh TEXHOJOTUYECKYIO U AIllIApaTypHYI CXEMBbI IIPOU3BO/ICTBA JIECKAPCTBEHHBIX MIPENApPaTOB

1 TOTOBBIX JIEKAPCTBEHHBIX POPM;

— pa3paboTaTh U OCYIIECTBJIATH MEPONPUATUS IO ONTUMHU3ALMU IPOLECCOB, MO MOBBILICHUIO

0€30MacHOCTH U 3KOJIOIMYHOCTH ITPOU3BOJICTBA.

Braoemy:

— HaBbIKaMU paboOThI B 1a0OpaTOpuu, METOJAaMH CUHTE3a M aHaiu3a (HapMaKoJOTHYECKU aKTUBHBIX

BEILIECTB;
— HaBBIKAMHM HCIIOJIb30BaHMSI HOPMATUBHOM JIOKyMEHTalUMU (3aKoHOJaTelbHas 0a3a, Beayllue
MHUpPOBbIE (hapMaKoIen) B IPOU3BOICTBE JIEKAPCTBEHHBIX CPEJ/ICTB;

— HaBBIKAMHU IIPOBEJCHUS TEXHOJIOTMYECKUX pPacy€TOB IMPOU3BOJACTBA TOTOBBIX JIEKAPCTBEHHBIX
¢dbopM; MoucKa ONTUMAIBHOIO MOJXOJa K pElIeHHIO MpakThyeckux BorpocoB.3 Kparkoe cogep:kanue
AUCHUILINHBI
6 cemecTp
Pazoen 1. @apmakonocuuecku akmusHuvle geujecmea
Beenenune. llenu u 3agauu JUCHUIUIMHBI B MOATOTOBKE OakalaBpOB XHWMHUKOB-TEXHOJIOTOB B MEIMKO-
ouonorunueckux obmnacrsax. Mcropus MupoBoil U oTeuecTBEeHHOM (apmakosaoruu. JlekapcTBeHHbIE CpeIcTBa
1 ux kinaccudukanuu. OCHOBHbIE pa3iesbl (hapMaKoJIoTuu: (hapMaKOKMHETHKA U papMaKoMHAMHKA.

1.1. ®apmakokuHeTHKa. 3ajayu, pemiaeMble (PapMaKOKMHETUYECKHMMH HCCIIEIOBAaHUSMU: BCAaChIBaHUE,
pacnpeziesieHue, 1eNOHUPOBaHue, METa00JIU3M U BBIBE/IECHUE JIEKAPCTBEHHBIX cpeAcTB. CriocoObl BBEACHUS
JIEKapCTBEHHBIX BEIIECTB B OPIraHMU3M YEJIOBEKA: SHTEPAIbHO (OpajibHO, CYOJMHIBAJIbHO, DPEKTAJIbHO),
MapeHTEepPAIbHO (MHBbEKIMM U MH(Y3UU MOJAKOKHO, BHYTPUMBIIIEYHO, BHYTPUBEHHO), TPAHCAEPMAILHO.
MeTo/1bl OLIEHKH BCAchIBaHUS JIEKAPCTBEHHBIX BEIECTB. MeToAbl OLIEHKU ACTIOHUPOBAaHUS, METa00IN3Ma U
BBIBEJICHUSI JIEKAPCTBEHHBIX BellecTB. [loHsTHe 61M00CTYITHOCTH U OMO3KBUBAJIEHTHOCTH.
dapmakoJMHAMUKA. 3anauu, peliaemele (bapMakoIMHaAMUYECKUMU HCCIEA0BAaHUSAMU.
®dapmakopenenTopbl. BzammonelicTBue OHMOJIOTMYECKHM aAKTHBHBIX BEIIECTB C pelenTopaMu. THIIbI
perenTopHbix cucrteM. dapmakoauHaMudeckuil Tun B3aumozeWcTBus. CHHEPrU3sM U aHTaroHU3M.
AnTtumetabonuThl. O hexTsl MeIUaToOpoB. ATOHUCTHI U @aHTarOHUCTBI PA3JIMYHBIX THIIOB PELIEITOPOB.
1.2. ®u3nosnoruyeckue acrekTbl JeCTBUS OMOJOrMYEeCKH aKTUBHBIX BellecTB. PU3MO0JIOTHs MEMOpaHHBIX
npoueccoB. Ctpoenue U GyHKIMN MeMOpaHHbIX OeskoB. MloHHBIE KaHaIbl M AKTUBHbIE TPAaHCMEMOpaHHbIE
CUCTEMBbI. DJIEKTpUYeCKas OoJIIpU3aLus MEMOpaHBbI.

®dusnonorus HepoHoB. CtpoeHune HeillpoHa. MoHHBINM MEXaHW3M TeHEepaluy MOTEHIIUANa ACHCTBUSA
U JIOKalbHBIX OTBEeTOB. Kiaccudukanuss U CTpoeHHE HEpPBHBIX BOJIOKOH. OCOOEHHOCTH NpPOBENEHUS
BO30YKJIEHHSI 10 MUETMHOBOMY U 0€3MHEIMHOBOMY BOJIOKHY.

®usznosiorus Mpil. CTpPOEHHE MBIILIEYHOIO BOJIOKHA. AKTHHO-MHO3MHOBBIH XEMOMEXaHUUYECKUM
npeoOpasoBarenb. MexaHuka W BHUJbBl  MBIOIEYHOTO  cokpaimieHus. [lomepeuyHo-mosocateie U
IJIaJJKOMBIIIEYHbIE CTPYKTYPbI, KapAUOMUOLUTHI. CXOJICTBO M pa3Inu4Usi B CTPOEHUU U CBOMCTBAX.

®uU3M0JIOTHS CUHANCOB. DJIEKTPUUYECKUI U XUMUYECKUI CHHAIIbl. DTallbl CHHANITHYECKOHN IepeaadH.
Knaccudukanus cuHamncos.

1.3. Helipomenuartopsl, uX aroHucTel U  aHTaroHuctsl. Helipomenuatopsl.  Kitaccudukanus
HEUPOMEANATOPOB B 3aBUCUMOCTH OT XMMUYECKON IpUpoasl. KoMenmaTtopsl 1 MOLYIISATOPHI.

ANETUIXOJIMH. H-, M-XOJIMHOpenenTopsl. MyckapuH U HUKOTHH. HeratuBHOE BIMSHUS KypeHHUsS Ha
opranusM. Kiaccuduxarys iekapcTBEHHBIX IIPENapaToB, ASUCTBYIOIIMUX Ha XOJIUHEPTUYECKYIO CUCTEMY.

Hopanpenanun. Knaccudukauuss u mMexaHu3Mbl JAEWCTBUS aJpeHopenientopoB. Kiaccudukanus
BEILIECTB, [JCHCTBYIOUIMX Ha aJpPEHEPruYecKue CHUHAICHI: aJPEHOMUMETHKA M aJApeHOOJIOKAaTOPBI,
CUMIATOMUMETUKU U CUMIATOIUTHKHU.

Hodamun. CrpoeHue u MeXaHM3Mbl JAEWCTBUA JA0()AaMUHOBBIX pPELENTOPOB. ATOHHUCTBI U
aHTaroHUcTsl D-penenTopos.

Ceporonnn. Krnaccudukamus S-HT-penentopoB. AroHMCTHI W aHTarOHUCTHI CEPOTOHUHOBBIX
pPELEnTOPOB.

I'ucramun —  menuatop  BocmajeHus.  Kiaccudukanus — UCTaMHHOBBIX — PELIEITOPOB.
AHTUTMCTaMUHHBIE MTpeNapaThl.
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HelipomenmaTopbl-aMMHOKUCIIOTEI, MX arOHUCTBl M AHTAarOHUCTHL. BelecrBa, aelcTByrOIME Ha
I"AMK-HelipomennaTopHble MpoLecchl: 0apOUTypaThl U TPAHKBUIU3ATOPBHI.

OnuousHple pelenTtopbl U MX poJib B Tepanuu OO0Ju. ATOHHUCTHI M AQHTArOHUCTHI OMHOUIHBIX
perienTopoB. OnacHOCTh pa3BUTHUS JIEKAPCTBEHHOH 3aBUCUMOCTH. MophuHU3M.
7 cemecTp
Pazoen 2. Texnonoeuu pazpabomxu u u3eomoenieHusi OCHOGHbIX J1eKaAPCMEEHHbIX POpM
2.1. OCHOBHbIE TEPMUHBI U TIOHSTHUSL
2.2. Knaccugukanus JeKapcTBEHHbIX (OPM IO arperaTHOMY COCTOSIHUIO, TUIY JUCIIEPCHBIX CUCTEM, IYTSAM
BBEJICHUS B OpraHU3M (3HTEpalibHbIE U IapEHTEPaATIbHBIE), 110 IPUMEHEHHUIO, JO3UPOBAHUIO.
2.3. KoHTpOJIb KauecTBa UCXOJHOTO ChIPbsl, IPOMEKYTOUHBIX IPOIYKTOB M FTOTOBBIX JIEKAPCTBEHHBIX (GOPM.
2.4. TexHoJIOTUS KUJKUX JIEKAPCTBEHHBIX QopM. OOIIas XapaKTepUCTUKa >KUJIKUX JIEKAPCTBEHHBIX (HOpM:
pacTBOpBI, CUPOIIBI, CYCIIEH3UH, dMYIbCHH. CTEpHIIbHbIE U allUPOTEHHbIE JIEKAPCTBEHHBIE (OPMBI: 00IIas
XapakTepuCcTHKa, Kiaccudukamus, TpedoBanus. [IpombluIeHHOE MPOU3BOACTBO KUIKUX JIEKAPCTBEHHBIX
¢dopm. OcoOeHHOCTH TPOU3BOJICTBA HEKOTOPHIX HHBEKIIMOHHBIX JIEKAPCTBEHHBIX (POPM.
2.5. TexHosorus TBEPABIX JeKapcTBEHHbIX (PopM. TexHOJIOruss MopomKoB. XapakTepuCTUKa TabJIETOK Kak
JeKapcTBEHHOU (opMmbl. OCHOBHBIE TPYIIIBI BCIIOMOTATEJIbHBIX BEILIECTB B MPOU3BOJICTBE Ta0neToK. Bbibop
TEXHOJIOTUU TaOJETUPOBAHUS B COOTBETCTBUU C (PU3UKO-XUMHUUYECKUMU U TEXHOJOTMYECKUMHU CBOICTBAMU
TaONETUPYEMBIX MacC. TEeXHOJOTWYECKUM TPOIEeCC MPOU3BOJICTBA TaOJIETOK: MPSIMOE MPECCOBAHUE,
rpanynupoBanue. [lokpeiTHe TabneTok 000J0YKaMH: MPECCOBaHHBIC, IUIEHOYHBIE W JIPaKUPOBAHHBIC
nokpbITUs. Tpurypanuonusle Tabinerku. KoHTposnb kadectBa TaOnerok. ['panynel. Muxpoapaxe.
Cmancynsl. [paxe. TeXHOIOTHH MTOTYYSHUS.
2.6. TexHonorusi MArkMX JIEKapCTBEHHBIX (GopMm. OOIIast xapakTepuCcTUKa MSITKHX JIEKApPCTBEHHBIX (hopM:
Ma3H, renu, cymmno3uropun. CoBpeMeHHble TpeOOBaHMs K AMYJIbCHOHHBIM U TeJeBbIM ocHOBaM. KoHTpoib
KauecTBa. TexHOJOruMsT M CcTaHgapTu3auusi rejed U Mased Ha (apMaleBTHUECKUX MPEANpPUATUSX.
Cynnosutopuu: ornpenaeneHue, oomue cBoicTBa. CrocoObl MONIydyeHUs: CYNIO3UTOPUEB B MPOMBIIIIICHHBIX
YCIOBUSIX.
2.7. TexHonorusi ra3000pa3HbIX JEKapCTBEHHBIX (GopMm. DapMalleBTUYECKUE adPO30JIH: XapaKTEepUCTUKA U
kiaccugukanus. Bunel aspo3oiabHbIX cucteM. TeXHOIOrus pa3IinyHbIX a3pO30JbHBIX cUCTeM. TpeboBaHMs
1 0COOEHHOCTH TEXHOJIOTUH TJIa3HbIX JEKapPCTBEHHBIX (HOpM.

4 O0beM yueOHOI T CHUILTUHBI:

Beero CemecTtp
Bun yuebnoit paboTsl 6 /
3E Axan. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 11 396 7 252 4 144

KonrakTHasi paboTa — ayIuTOpPHBIE 3,56 128 1,78 64 1,78 64

3aHATHSA:
B TOM 4mncJje B hopMe MPAKTHYECKOi 0,5 18 0,25 9 0,25 9
MOJATOTOBKH
Jlextun 1,78 64 0,89 32 0,89 32
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 /8 0.25 9 0.25 9
MTOITOTOBKH
CamocrosiTeJibHas paboTa 7,44 268 5,22 188 2,22 80
KonrakTHas camocrositenpHas paboTa 0,6 0,2 0,4
CaMOCTOSATENbHOE U3YUEHUE Pa3/IeIoB 7,44 267.4 5,22 187.8 2,22 79.6
JVCIATUTAHBI
3aver ¢
Buja nToroBoro KOHTpOJIsi: 3aver .
OIIEHKOii
Bun yae6noit paboThl Bcero \ CemecTtp \
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3E AcTtp. 3E AcTtp. 3E AcTtp.
9. 9. 9.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 11 297 7 189 4 108
KonrakTHas padoTa — ayIuTOpPHBIE 3,56 96 1,78 48 1,78 48
3aHSATHS:
B TOM 4HcJjie B (popMe NpaKTUYEeCKOH 0,5 135 | 0.25 6,75 | 0,25 | 6,75
NMOJATr0TOBKH
Jlexmm 1,78 48 0,89 24 0,89 24
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJI€ B (OpMe MPAKTUIECKOU 0.5 135 | 025 675 | 025 | 675
MTOJIrOTOBKH
CamocrosiTeJibHAs padoTa 7,44 201 5,22 141 | 2,22 60
KonrakTHas camocrositenbpHas pabota 0,45 0,15 0,3
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 7,44 | 200,5 | 5,22 | 140,8 | 2,22 507
U CITUILIINHEI 5 5 ’
3auer ¢
Bua uToroBoro KOHTpoOJIs: 3aver .
OlIeHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI

«OCHOBBI KOJLUIOMAHOM XUMHUH BBICOKOMOJIEKYJISAPHBIX coeTUHEeHUH U KOHHCHTPHUPOBAHHBIX

AUCHEPCHBIX CUCTEM B XHMHYECKOI TEXHOJO0THH 6I/IOMaTepI/la.J'IOB»

1 Heab aucHUIUIMHBI — (GOPMHUPOBAHUE y OOYYAIOIIMXCS

0 KOJUIOMJIHO-XMMHUYECKHX CBOMCTBaX BBICOKOMOJEKYISApHbIX coeauHeHuit (BMC),

JCATCIBHOCTH YCJIOBCKA.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH
Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:
[1K-4.1, [1K-4.2, TIK-4.3, [1K-6.1, TIK-6.2, [1K-6.3

3name:

CUCTEMAaTU3UPOBAHHBIX 3HaHUHI 00
0COOEHHOCTSIX TIOBEJCHUS MMOBEPXHOCTHO-aKTUBHBIX BellecTB ([TAB) Ha paznuyHbIx TpaHumax pasaena ¢as,
o crnocobax
crabunu3anuu gucnepcHeix cucreM npu nomomu IIAB u BMC, a Takke nosydyeHue U MOCieayroliee
IIPUMEHEHHE CTYJEHTaMM KIIIOYEBbIX NPEJICTABICHUNH O CBOICTBaX, MeTOJaxX IHOJYy4YeHHs U aHaIu3a
JMCIIEPCHBIX CUCTEM; METOJIOJIOTUYECKUX IOJIXO0J0B, HAIllPaBJICHHBIX Ha pellleHHe MpoOJeM, CBS3aHHBIX C
TEXHOJIOTUEH U MCMOJIb30BAaHUEM JHUCHEPCHBIX CHCTEM B PA3IMYHBIX OONACTAX HAy4YHOU M MPaKTHUYECKOMN

— COBpPEMEHHBIC MpeIcTaBleHns 00 ocooeHHocTsX cTpoernus [IAB u BMC;
— COBPEMEHHBIE MPEJICTABIECHNS O TEPMOINHAMUKE [IOBEPXHOCTHOTO CJIOS;
— COBpEMEHHbIE TEHJACHLIUY PA3BUTUS HAHOTEXHOJIOTHIA;
— OCHOBHbI€ CIIOCOOBI MOTYYEHUsI U CTa0MIIN3alUU JUCIIEPCHBIX cucTteM, coaepxkamux IIAB u BMC,

00J1aCTH TPUMEHEHUS TAKUX KOMIIO3UIIUH;
— OCHOBHBIE MeToabI aHanu3a [1AB;

— COBPEMCHHBIC MCTOABI ONIPCACIICHUA pa3sMEPOB YaCTHUIL U UX YJIGJ'[BHOI\/’I IMOBEPXHOCTH,
— OCHOBHBIC BUBI JUCIICPCHBIX HaHOHHHTeﬂeﬁ;

— OCHOBHBIE OCOOEHHOCTHU M 3aKOHOMepHOCTH aacopouuu [TAB u nonmumMepoB U3 pacTBOpOB;
— METO/JbI OLICHKH aneFaTHBHOﬁ yCTOfI‘IHBOCTH JAUCTICPCHBIX CUCTCM.

Ymemeu:

- BBI6paTB HanOoJIiee TEXHOJIOTUYECKH INPUMCHHUMYIO CXEMY IOJYUCHUA HHCHCpCHOﬁ CHUCTCEMBI C

3a1aHHBIMU XapaKTCPUCTUKAMU,

— 000CHOBAaTh NPUMEHEHHNE PA3JIUYHBIX CTA0MIIN3aTOPOB MPH MOJTYYEHUU JUCIIEPCHON CUCTEMBI;

— MMoJIiydaTb JUCIICPCHBIC CUCTCMBI C 3aJaHHBIM KOMITIJIICKCOM TEXHOJIOTHYCCKUX U HOTpe6I/ITeJ'II)CKI/IX

CBOMCTB.
Braoemey:

— OCHOBHBIMH ME€TOJIaMU KOJJIOMTHOM XUMUU MPU pa3pabOTKe COCTABOB Pa3IMYHOI0 Ha3HAUEHUS,
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— METOJIaMH MCCIICIOBAHUS BOJIHBIX U HEBOIHBIX pacTBOpoB [TAB 1 BMC;
— METOJIaMH UCCIEAOBAHUS TAKUX IUCHEPCHBIX CUCTEM KaK 30JIM, I'€JId, SMYJIbCUU U CYCIICH3HH.

3 Kparkoe coaepxxanue TUCUUIIMHBI
6 cemecTp
Beeoenue
[TAB, ux ocHOBHbIE (YHKUHHU U OCOOCHHOCTH MOBEACHHMS B OHMOMEIMUMHCKUX Kommosuuusax. BMC,
OCOOCHHOCTH HUX CTPOCHHMS M IMOBEACHUSA B PA3IMYHBIX JUCHEPCHOHHBIX cucTeMax. HeoOxomumocTb
cTabunn3anuu OMOMEIUIMHCKUX KoMIo3uIuid. OOImue NpeacTaBleHUs O TE€XHOJIOTMH OMOMEIMIIMHCKHX
KoMmo3uiui, crocodax cuHTe3a ITAB u BMC, meronmax ux ananusa. McnonwzoBanue ITAB u BMC B
OMOMEeTUIMHE.

1.1. @opmuposanue medxchaznot nogepxnocmu

MexdazHas noBepXHOCTh — GOPMUPOBAHUE U METO/IbI MccieoBaHus. OnpeeneHre Mexpa3Horo HaTsHKEHHS Ha
pa3nmuuHbIX Tpanunax paszzaena ¢a3. Ocobennoctu crpoeHus [IAB u ux moBeneHHs Ha Pa3IMYHBIX TPaHUIAX
pazzaena das.

1.2 Opeanuzosannvie ancamoaiu monexyn 1HAB. Ananuz I1AB

Anamu3 [1AB. CoBpemeHHBIE METOJIbI (PU3UKO-XUMHUYECKOTO aHaimm3a. OnpeneneHne KOJUTOUTHO-XUMUIECKUX
xapakrepuctuk pactBopoB [IAB. I[lpumenenne I1AB B kadecTBe SMymbraropoB, CTaOMJIM3aTOPOB, MOOIIMX
kommo3umii. CoBpemeHHble MeTo 16l crHTe3a [IAB. CoBpeMeHHOe aHaIMTHYEeCKOEe 000PYI0BaHHE.

1.3. Omynocuu. Muxposmynvcuu. MukpokancyiupoeanHvle cucmembl

Knaccudukamust smynbeuif. [lomydyeHre sSMynbCuil M MX OCHOBHBIE XapaKTEPUCTHKH. Makpo3MYIbCHH.
Hanoamynbecnu. MUKpo3MybCHH. [IpumeHeHre SMYIbCHOHHBIX (OPM B MHIIEBOM NPOMBIIIIEHHOCTH,
MenuiHe U (apmaneBTHKe. Be3ukynbl — 0COOEHHOCTH CTPOEHHMS M CBOMCTBA. MUKpPOKAINCyJlIMpOBaHHbIE
CHCTEMBI, KaKk HaHOpeakTopsl. [loyueHne BUTAMUHHBIX KOMILIEKCOB.

1.4. Obwas xapaxmepucmuxa 6blCOKOMONEKYIAPHBIX COEOUHEHUL

OOmiass XapakTepUCTUKAa IIOJUMEPHBIX BELIECTB, OCHOBHbIE TMOHATHS U TepMuUHBL. JIuHelHBbIe,
pa3BeTBIICHHBIE U ceTyarble noiauMepsl (mpumepsl). [lonuMepu3anuoHHbIE U TOJUKOHJIEHCAI[MOHHbIE
METO/Ibl MOJIy4EHUS TMOJIUMEpPOoB (mpumepsl). MeTonbl CHHTE3a IMOJIMMEPOB: B ra3oBoil (aze, OnouyHas
MoJIMMEpHU3alusl, MOJUMEPU3alUs B PpPacTBOpPE, OHMYJIbCHOHHAs U CYCHEH3MOHHas MOJUMepU3aliusl.
OcoOenHoctu 3tux MeTonoB. Kiaccuduxanus moiMMepoB MO XUMHUYECKOMY COCTaBy: HPUPOJIHBIE,
CUHTETHYECKUE, MOAU(ULIHUPOBAHHbIE, TOMOLICMIHbIE, TeTepOIeNHbIE, (IPUMEPBHI). Knaccudukanus
MIOJINMEPOB 10 (PU3UKO-XUMUYECKUM CBOMCTBaM: TMOKOLIETIHBIE U KECTKOLIETIHBIE MTOJIUMEPBI, TEPMOILIACTHI,
PEaKTOIIIACThI, IUTACTUKH U 3JIACTOMEPHI (IIPUMEPHI).

1.5. Pacmeopwl nonumepos u ocobennocmu ux 06pazoeanus

OcoOeHHOCTH pacTBOpeHUs mnoiaumepoB.  JIBe craguu pactBopeHus. HaOyxaHue MeXCTPYKTypHOE,
BHYTPUCTPYKTYPHOE, OTpaHUYEHHOE, HeorpaHuueHHoe. PaKkTopbl, BIUAIOIINE Ha Ha0yXaHUe U PaCTBOPEHUE
nonuMepoB. Kuneruka HaOyxanus.  TepmoauHamyka HaOyXaHHUsSl U PACTBOPEHHS MOJIUMEPOB. DHTAbIIH
cmemieHus. KomOunaropuanpbHas U HEKOMOMHATOpUAIbHAsA SHTPONUS CMelleHus. Bo3MoKHbIe BapUaHTbI
cootHomieHut AH u AS npu pactBopeHuu nosumepos (npumepsl). JlaBienue HaOyxaHHs, OCMOTUYECKOE
JaBJICHUE PAacTBOPOB IMOJIMMEPOB. YpPaBHEHUE COCTOSIHUS pacTBOpOB mosimMepoB. [lepBelii, BTOpoit (A2) u
TpeTuil BupuanbHble Kodpduuuentsl. Kiaccupukauus pactBoputesied MO UX TEPMOIUHAMUYECKOMY
CPOJCTBY K MOJIUMEPY. DKCIIEPUMEHTAILHOE OIPE/IETICHUE MOJIEKYISIPHON MacChl U BEJIMUUHBI As.

Cratuctuueckas teopusi pactBopoB nonumepoB Dnopu-Xarrunca (PX). YpaBHeHHE COCTOSHUS
pactBopoB noisumepoB ®X. Koncranta Xarrunca. Kiaccudukauuss pactBoputreneil mo  ux
TEPMOJIMHAMUYECKOMY CpOJCTBY K mnosumepy. Kondopmamuu MakpoMmosiekyl B 3aBUCUMOCTH OT
TEPMOJIMHAMUYECKOIO CPOJICTBA PacTBOPUTENS (OT BEIMUYMHBI KOHCTAHThI XarruHca). CBsi3b KOHCTaHTbI
XarruHca ¢ Az. DKCIIepUMEHTAJIbHbIE METO/bI OIpe/ielIeHUs] KOHCTaHThl Xarruuca. Temmeparypa ®nopu,
€€ 3HAYEeHME JUIsSl OLIEHKH XapaKTEepUCTHUK MAaKpOMOJIEKYJ B pacTBOpax, SKCIIEPUMEHTAIIbHOE OINpeeIcHHeE.
Kondopmannu makpomosexyn B ® — ycIoBUSIX.

[IpaBuno ¢a3z ['mb6ca ans cucreM MnoauMep-pacTBOpUTENb. JlMarpaMMmbl cOCTOSHUS. buHOnIamb,
(a3zoBo€ COCTOSTHME MOJMMEPHOTO PAacTBOpa Bbille U HIKE OMHOJanu. Da3oBble AUArpaMMbl COCTOSTHUS C
BepxHell (BKTC) nnu nmwxuelt (HKTC) kputnyeckumu temneparypamu cmenienus. 3aBucumoctd BKTC u
HKTC ot monekynsipHoit Macchl nonumepa. /st pactBopos, kakux nonumepo xapakrepasl BKTC u HKTC
(mpumepsl)? Cneuuduka npurorosiaeHus pactBopoB ¢ BKTC umun HKTC.
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1.6. Xapakxmepucmuxu Maxpomonekyn ¢ pacmeopax

CpenHeunciioBasi, CpelHEMaccoBasi U CPEIHEBA3KOCTHAsE MOJEKYJspHble Macchl. COOTHOLIEHHUE
MEXAY HUMM JuIsd mHoJiuaucnepcHbeix cucreM. Koagdumuent mnonuaucnepcHoctd. Juddepenimanbubie
KpUBbIE MOJIEKYJIIPHO-MAaCCOBOTO pacnpeneseHus. DKClepuMEHTaJIbHbIE METO/1bI
ONPEAEIIEHUACPEITHEUHNCIIOBOM, CPETHEMACCOBOM U CPETHEBA3KOCTHOW MOJIEKYJIIPHBIX MaccC.

TepmoauHamMuuecKue OCHOBbI (PPaKIIMOHUPOBAaHUS NoJauMepoB. Kpuruueckoe 3HaueHUE KOHCTAHThI
Xarrusca, npu KOTOPOM IOJIMMEP MEPECTAET PACTBOPSTHCS B pacTBopuTene. MeToasl (hpakiuOHUPOBAHUS
MIOJINMEPOB: IPOOHOE OCcaxAeHUE, IPOOHOE PaCTBOPEHHE, pa3AeieHIe Ha XpOMAaTOTpauIecKuX KOJIOHKAX,
TypOMIMMETPUUECKOE THUTPOBAHUE, Telb-IPOHMKAIoIIas xpomaTtorpadus. OnucaHue, AOCTOMHCTBA U
HEJO0CTaTKH.

[TapameTpsl, XapakTepU3yIOLIHe pa3Mepbl MAaKPOMOJIEKYN B paCTBOpE: CPEIHEKBAIpaTUUHbIE PAIUYC
MHEPLMH U PACCTOSHUE MEXIY KOHIITaMU MaKpOMOJIEKYJbl. BUbl MOIMMEpPHBIX 1ieneil B 3aBUCUMOCTH OT UX
rMOKOCTHU: LIETIH C TOJHOW CBOOOJOM BpallleHus, LENH C 3aTOPMOKEHHBIM BpAIlEHUEM, NEPCUCTEHTHBIE
Luenu. YpaBHEHHUS CpPEAHEKBAJAPATUUYHOIO pajadyca WHEpUMH i Ueneil paszmuuHoro tuma. [lonsTue
craructuyeckoro cermeHta Kyna. CooTHolLeHME BEIWYMH CTATUCTMYECKUX CErMEHTOB Ui Iierei
pPa3IMYHOrO THUMA. YCIIOBUS OLIEHKH CpEIHEKBAJPaTHUYHBIX PAJUyCOB HHEPLUUU U PACCTOSHUM MEXIY
KOHLIaMU MaKpPOMOJIEKYI.

1.7. Memooul onpedenenus MOAEKYIAPHBIX MACC NOAUMEPOB

Paccesnue cBera B pacTBopax IoJMMepoB.  PaccesHue cBeTa JUCIEPCHBIMU CHCTEMaMH,
pacTBopaMu, TOMOIreHHbIMU cpefamu. KoamuecTBeHHbIE XapaKTEPUCTUKH cBeTopaccesHus. Teopus
paccenBaHMs cBeTa MaJbIMM yacTuliamu (Teopust Penest). YpaBuenue Penes uis cBeropaccesHus 4acTuLaMu
HEOOJIBIINX pa3MepOB. 3aBUCUMOCTb KOA(P(PUIIMEHTa MYTHOCTU OT KOHIIEHTPALMH U MOJIEKYJIIPHOM Macchl
oJImMepa.

PaccesiHue cBeta MOJIEKyISIpHBIMU pacTBopaMu (Teopust DiHIITeNHHA). DIyKTyaluu KOHIIEHTPAIUH.
VYpaBHeHne KO3(PPUIMEHTa MYTHOCTH, €r0 3aBHCHUMOCTh OT KOHIIEHTpPAllMM M MOJEKYISIPHOM Macchl
oJimMepa.

Paccessume cBeta pactBopamm monuMepoB (teopust JleGas). YpaBuenue [leGas, TpaHUIBI
npuMeHuMocTd. OmnpenesneHne MOJIEKYISIpHOM Macchl moiuMepoB M Az merongoM J[leGas. SBnenue
BHYTPUMOJIEKYJISIpHON uHTepdepeHnun. OrnpenencHue MOJIEKYISIPHOW Macchl IOJIMMEPOB IO YIJIOBOM
3aBUCHMOCTH HWHTEHCHUBHOCTH pACCEIHHOTO cBeTa (MeTton acummerpuu [lebas). Onpenenenne
MOJIEKYJISIPHOM Macchl MOJMMEPOB M pa3MepOB MaKpOMOJIEKYJI B pacTBOpax METOJOM JBOWHOM
AKCTPANOJIALUHU (METOI0M 3UMMA).

Bo3moxHbIEe KOHPOpMAUK MaKpOMOJIEKYJ B pacTBOpax. 3aBUCUMOCTH KOA(PQPUIMEHTa TPEHUS OT
MOJIEKYJISIPHOM Macchl MOJIMMepa sl Pa3JIMYHbIX TUIIOB KOH(popMauui wmakpomosiekyil. Jduddysus
MaKpOMOJIEKYJl B pacTBopax. YpaBHeHHe Kodd¢unuenTa 1udp@y3un B pacTBOpax MOJIMMEPOB, €TI0 aHAIM3.
Ompenenenne MOJEKYJIAPHONW MAaCChl TMOJIMMEPOB METOAOM cBoOoaHON auddy3un. CenuMeHTanus B
pactBopax mnojumepoB. OrpeneiaeHre MOJEKYJISIpHOM Macchl IOJIMMEPOB METOJIOM CKOPOCTHOM
cenuMeHTanuu. Peoslornyeckue cBoiicTBa pacTBOPOB NOJMMEpPoB. OTHOCUTENbHAS, YAEIbHAs, IPUBEICHHAs
U XapaKTEepUCTUYECKUE BSI3KOCTU PacTBOpoB. Bucko3mmerpuyeckoe ypaBHeHue XarruHca. OmnpejeneHue
MOJIEKYJIIPHOM MacChl IOJIMMEPOB BUCKO3UMETPUYECKUM METOZIOM. Y paBHeHHEe Mapka-XayBHHKa.

1.8. Booopacmeopumvbie noaumepol

Knaccugpukanus BPII (npumepsr). Ilommanexrponutsl (I13). OcobGennoctu pactBopenus [19.
3aBUCUMOCTH CTENEHU JAuccOolMalMu HOHOTeHHBIX rpynn I[ID ot pH pactBopa s HOJMKHUCIOT M
MOJMOCHOBaHUM. V3MeHeHne KoHpoOpMaIuii MakpOMOJIEKYJI M, KaK CJIEICTBHE, MPHUBEACHHOW BSI3KOCTH
pacTBOpOB  OT  CTENEHM JAMCCOLMAIMM  HOHOreHHbIX rpynn [ID. BiuwusHue koHUEHTpauuu
HU3KOMOJIEKYJISIPHBIX ~ 3JIEKTPOJIUTOB Ha KOH(POpPMalUMUd MaKpPOMOJIEKYJI U MPHUBEACHHYIO BS3KOCTh
pactBopoB. [lonmamdonutel. 3aBUcUMOCTh KOH(pOpMALIUN U 3apsaa MaKpoMoJieKyn nouuamdonuros ot pH
pactBopa. M3oanektpuueckas Touka. Crenuduueckne cBoicTBa pacTBOpoB [1D. DieKTpoKMHETHYECKHE
cBoiictBa pactBopoB I1D, anmekTpodopeTndyeckoe TOpMOXKeHHWE U pelakcanroHHbIN dddexT. PaccesHue
cBera B pactBopax [13. CemqumenTanus B pactBopax [13. Bszkocts pactBopoB [13. DieKTpOBI3KOCTHBIN 1
MOJIMANEKTPONUTHBIN 3 dexTsl. Onpenenenne MoaekyasipHoi maccsl 110.

[Ipumenenue 113. AncopOuuonHasi (MocTUuHasA) GIOKYISIUS U CTaOMIN3alMsl IUCIIEPCHBIX CUCTEM
I19. Ob6pazoBaHre KOMIUIEKCOB MOJMKUCIOT ¢ KaTHOHAMM MeTayioB. Mexda3Hble MOJMMEpPHbIE IUIEHKH.
[TonuaneKTpoNUTHBIE KOMILJIEKCHI, YCIOBHS 00pa3oBaHMsS U pa3pyuleHus, o0JacTd MpUMEHEHHUS.
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MuxkpoxkancynupoBanue. Kommiekcst BPII B Tom umcne u 11D c¢ ITAB. IlonumepHsie renu (CTyznHu).
Knaccudukanus remeit. [1D remu, wmexanusm HaOyxanus. Kosmanc reneir. CuHepesuc renei.
Hcnonp3oBanue renei.

[TonuaTuneHokcu, MOJUIPONUICHOKCU] T, POKCAHOJIbI, MOJUBUHUIIOBBIN CIIUPT, NOJUAKPUIAMU]L U
€ro  COMOJHMMEphI, IOJMBUHUIIUPPOJIUAOH, TNOJUAKPWIOBAsS W  IOJUMETaKpWIOBas  KUCJIOTHI,
BOJIOPACTBOPUMBIE 3(PUPHI EJUIIOJIO3bl, KaThOHHbIE 1D (mOMMAMAITUIAMMETHIAMMOHUN  XJIOPUI,
MOJINKBAPTEHUYMBI ), TUAPOKOJITIOUIbI- XUMUYECKUE (POPMYJIbl, CBOMCTBA, 00JIACTH PUMEHEHHUS.

7 cemecTp

Pazgea 2. KoHleHTPUPOBaHHbIE JUCIIEPCHBIE CUCTEMbI

Beeoenue

OOBeKTh OMOMETUIIMHBI U (PapMaAIIEBTUKU KAaK KJIACCUYECKUE AUCTIEPCHBIC CUCTEMBI.

2.1. Hanonanumenu

OcCHOBHbBIE XapaKTEPUCTUKH HANOJHUTENEH: (opma YacTul, AMCIEPCHOCTb, YJEJIbHAsg MOBEPXHOCTb.
Meroas! OLlEeHKH pa3MepoB 4acTHll. MeToAbl IOJY4EeHHs IUCIIEPCHBIX 4acTUL. IIpumepsl HamosHHUTENEH,
WCIIOJIb3YeMBIX B (papMarieBTUYECKUX U OMOMEIUIIMHCKUX MPOIYKTaX.

2.2. Aocopbyuonnoe moouguyuposarue no8epXHOCMU Yacmuly HanoJHumenell

AncopOnust U3 pacTBOPOB Ha MOBEPXHOCTU TBEPABIX Tes. AncopOrus HemoHOTeHHBIX [IAB U3 monsipHbIX u
HETIOJISIPHBIX CpeJl Ha TOBEPXHOCTH aJCOPOCHTOB pa3IMYHON TMOJSIPHOCTH. AJCOpOIMS M3 PACTBOPOB
noHoreHHbIx [IAB. [Ipumeps! penieHuss HEKOTOPBIX KOHKPETHBIX TEXHOJOTMYECKUX 3a4a4.

2.3. Mesicuacmuunvie 83aumo0eticmeaus 8 OUCNEPCHBIX CUCMEMAX

[TonsiTHE O MOBEPXHOCTHBIX cwiax l-ro m 2-ro pona. PackiuHMBaroliee AaBlIEHWE, SHEPrus U cuia
B3auMoJielcTBUsL  4acTull. (OCHOBHBIE COCTaBJIAIOIIME PACKIMHUBAIOIIErO JIaBJeHHUs. BapuaHTh
SHEPTEeTUYECKUX KPUBBIX B3aUMOJACUCTBHUS YACTHUIL. THIIBI MEKYACTUIHBIX KOHTAKTOB.

2.4. Cmpykmypoobpa3zosanue 8 OucnepcHulx cucmemax. Peonozuyeckue c8oiicmea OucnepCcHbvix cucmem
Tumbl NPOCTPAHCTBEHHBIX CTPYKTYP M YCIOBUS WX BO3HHKHOBEHHA. CoBpeMEHHas KiIacCH(pUKAIHS
MIPOCTPAHCTBEHHBIX CTPYKTYpP. YCIIOBUS WX BO3HUKHOBEHUS, cnenuduka crpoeHus. OCHOBBI PEOJIOTHH.
Knaccudukanus 1ucnepcHbIX CUCTEM IO MX PEOJIOTUYECKOMY MOBEACHHIO. DKCIEPUMEHTAIbHBIE METO/IbI
OLICHKH PEOJIOTUYECKUX CBOMCTB AUCIIEPCHBIX CUCTEM.

2.5. @axkmopyl, enuswwue Ha NPOYECCsl CMPYKMYpPooOPa308aHus 8 OUCHEPCHBIX CUCEMAaX

Bnusinue pasmepoB, aHuzomeTpuu (OPMbI YaCTHUL], SHEPIeTUUYECKOM HEOJHOPOJHOCTH IOBEPXHOCTHU Ha
PEOJIOTUYECKOE NTOBEACHUE JTUCIIEPCHBIX CUCTEM.

2.6. DKkcnepumenmanvHvle Memoobl OYEeHKU acpe2amueHoU YCmoudugoCmu OUCHEPCHbIX CUCEM

Meto npenenbHbIX CeIMMEHTAMOHHBIX 00beMOB. OleHKa arperaTMBHONM yCTOMYMBOCTH CHUCTEM IO UX
PEOJIOTUYECKOMY MOBE/ICHUIO.

2.7. Pecynuposanue cmpykmypHo-mexanuueckux c80UCma CyCneH3ul U IMyabCull

Bonnble cycneH3uu MNOJSPHBIX HANOJHUTENEH W HEMOJSPHBIX HaloJIHUTENeH. OMYNbCUU BOJa-Macio.
OMyIIbCHU MacCI0-BOJA.

4 O0beM yueOHOI T CHUITUHBI:

Beero CemecTtp
Bun yuebnoit paboTsl 6 /
3E Axan. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 11 396 7 252 4 144

KonrakTHasi paboTa — ayIuTOpPHBIE 3,56 128 1,78 64 1,78 64

3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 0,5 18 0,25 9 0,25 9
MOJAr0OTOBKH

Jlexmmm 1,78 64 0,89 32 0,89 32
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
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B TOM 4HCJIe B popMe MPaKTUICCKOM 0.5 /8 0.25 9 0.25 9
MTOITOTOBKH
CamocrosiTeJibHas paboTa 7,44 268 5,22 188 2,22 80
KonrtakTHas camocrositenbHas paboTa 0,6 0,2 0,4
CaMOCTOATENbHOE U3YUEHUE Pa3/IeIoB 7,44 267.4 5,22 187.8 2,22 79.6
JVCIATUTAHBI
3auer ¢
Bua nToroBoro KOHTpOJIsi: 3auyer .
OIIEHKOHMH
Beero CemecTtp
Bun yae6noit paboThl 6 7
3E AcTtp. 3E AcTtp. 3E AcTtp.
q, q, q,
OO61ast TpPyA0€MKOCTh UCITUTUTHHBI 11 297 7 189 4 108

KonrakTHasi paboTa — ayIuTOpPHBIE 3,56 96 1,78 48 1,78 48

3aHATHSA:
B TOM 4HcJje B hopMe MPAKTHYECKOi 0,5 135 | 025 6,75 | 025 | 6,75
MOJATOTOBKH
Jlexiun 1,78 48 0,89 24 0,89 24
[TpakTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B popMe MPaKTUICCKOM 0.5 135 | 025 675 | 025 | 675
MTOITOTOBKH
CamocrosiTeJibHAs padoTa 7,44 201 5,22 141 | 2,22 60
KonrtakTHas camocrositenbHas paboTa 0,45 0,15 0,3
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 7,44 | 200,5 | 522 | 140,8 | 2,22 59 7
U CITUILINHEI 5 5 ’
3ader ¢
Bua nToroBoro KOHTpOJIsi: 3aver .
OIIEHKOH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«OCHOBBI KBAHTOBOI XUMHHU O0MOMATEPHAJIOB)»

1 Henb (MCUUIUIMHBI - COCTOUT B U3YYEHHH OCHOBHBIX IOHSTHI COBPEMEHHOM KBAHTOBOW XHMHH H
KBAaHTOBO-XMMHMUYECKMX METOJOB pacueTra CTPOCHHS W CBOMCTB XUMHYECKMX CHCTEM; BO BBEICHUH
CTYJIEHTOB B KpPyI' OCHOBHBIX IIPEJICTABIICHUI O XUMHUYECKOU CBA3U U MEKMOJIEKYJISIPHBIX B3aUMOICHCTBUAX
U O3HAKOMJIGHMM Ha 3TOM OCHOBE C OCOOEHHOCTSIMM XMMHYECKOW CBSI3M B XMMHYECKHX BEIIECTBAX U
O0OyCIIOBJIEHHBIX J3TUM CBOMCTBAMHM MAaTE€pPHAJIOB; B OCBOECHHMU pPAOOTHI C OCHOBHBIMU KBAHTOBO-
XUMUYECKHMH KOMIIBIOTEPHBIMU IIPOTPaMMaMH, UCIIOJIb3YEMBIMU Ha IIPAKTUKE.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

IIK-2.1, [IK-2.2, IIK-2.3, IIK-4.1, [IK-4.2, [IK-4.3

3uamo:
- OCHOBHBIE IIOJIOXKEHUS KBAaHTOBOM XUMHH, COBPEMEHHOW TEOPUM XUMHYECKOW CBS3M U
MEKMOJIEKYJIIPHOTO B3aMOJEHCTBHS U IPUMEPBI €€ IPUMEHEHHS K KOHKPETHBIM XUMHYECKUM CUCTEMAaM;
- IPUHLHINBI KOJMYECTBEHHOW XapaKTEepPU3allMM aTOMHOM M D3JIEKTPOHHOW CTPYKTYPBI MOJIEKYJISPHBIX
CUCTEM U ITOJIMMEPOB;
- OCHOBHBIE B3aUMOCBSI3U MEX/Y 3JIEKTPOHHON CTPYKTYPOH M (PU3UKO-XUMUYECKMMU CBOMCTBAMHU BEILIECTB,
JIeXKaIIue B OCHOBE YIIPABJICHUS! CBOMCTBAMM;
- BO3MO’KHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKUX pPAaCUETHBIX METOJOB U 00JIaCTH HX
IIPUMEHHUMOCTH.

Ymemy:
- IPUMEHATh KBAaHTOBO-XMMHUYECKHE IMOJIXOJbI U METOJABI Ul pacyeTa, MHTEPIPETAlUHd WU IPEACKa3aHUs
CTPOEHHMSI WU CBOWCTB MOJIEKYJISIPHBIX CUCTEM U IIOJIMMEPOB.

Braoemy:
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- DJIEMEHTapHBIMU HaBbIKAMH IIPUMEHEHUS KBAHTOBO-XMMHUYECKUX MOJXO0/0B U METOJIOB U UHTEPIIpETaluu
pe3yJlbTaTOB IpPU PEHICHUH MPAKTUYECKUX TEXHOJIOIMYEeCKUX 3aJady M CTaHAAPTHBIMU  KBAaHTOBO-
XUMHYECKUMHU KOMITbIOTEPHBIMU ITPOrPAMMaMHU.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Beeoenue. Ilpenmer kBaHTOBOM XUMHUHU. POJIh KBAHTOBOW XMMUM B OMIMCAaHUU XUMUYECKUX SBJICHUN U

IIpOLECCOB. B3aMMOCBsA3b KIaCCUYECKOM U KBAHTOBOM MOJEINIEH MOJIEKYIL.

Pazoen 1. Obwue npunyunsvt K6aHMoBOU XuMuU

1.2. OcHOBHbIE IPUOTUKEHHUSL.

OcCHOBHBIE MOJIO)KEHUSI KBAHTOBOM MEXaHUKH. BapuallmOHHBIH METOJl HaXOXJAECHUS BOJHOBBIX (YHKIIMM.
[TpubnmkeHne He3aBUCHMBIX dYacTHll. MeTOoJl camMOCOIJIaCOBaHHOIO IMoJisg s aToMoB. llpuGnmxenue
LEHTPAJIBLHOTO MOJIsl. ATOMHBIE OPOUTAIH U UX XapAaKTEPUCTHUKH.

1.3.  OaHO31EKTPOHHBIE U MHOTORJIEKTPOHHBIE BOJHOBbIE ()YHKIIMM U METOJIbl UX pacyera.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHONW BOJHOBOM ¢yHkuuu. CouH-opOutanu. [lerepmunant Creiitepa.
Beenenue B meroast Xaptpu-®oka u Kona-lllama, xumMuueckass TpaKkTOBKa Pe3yJbTAaTOB. DJIEKTPOHHBIC
KOH(UTypaliy aTOMOB C TOUKH 3pEHUS KBAHTOBOI XUMUMU.

Paszoen 2. Memoowi keéanmosoii xumuu

2.1. MonekynspHasi CTpYKTypa, JIEKTPOHHAsI KOPPEIISILIUL.

[Ipubmwxenne bopua-OnmnenreliMepa, aarnadaTUueCKuil MOTEHIIMAI U TIOHSATHE MOJICKYISIPHON CTPYKTYPHI.
Metonet Xaptpu-®oka u Kowna-llloma pns monekynsl. Ilpubmmxenne MO JIKAO. DOnexkrpoHHast
Koppemsiiusi. MeTos, KOH(PUIypalluOHHOTO B3auMOACHCTBUS. Teopust Bo3mymieHui. Pacuer sHeprum
JMCCOLMALUN XUMUYECKUX CBSI3EH.

2.2. HesMniupuyeckue 1 MoydMINPUIECKUE METO/IBI.

Wepapxuss meTon0B KBaHTOBOM Xxumuu. Hesmmnmpuueckas kBaHTOBass xumus. basuchble (yHKUMM 715
HEAIMIIMPUYECKUX pacueToB. ATOMHBIE U MOJIEKYJISIpHbIE Oa3zucHble HaOophl. Posb Ga3ucHbIX QyHKIUI B
ONMMCAHUU CBOMCTB Mouiekyll. llomysmnupuueckue metojpl. BaneHTHOe NpUOIMKEHUE. T-3JIEKTPOHHOE
npubmkenue. Meton I[appuzepa-Ilomna-Ilappa. IlpocToit u pacuupenssiii metoapl Xokkens. ToUHOCTh
KBaHTOBO-XMMHMUYECKHX PACUETOB CBOMCTB MOJIEKYJI.

Pazoen 3. Xumuueckas cesa3b u MedcmMonexkynspuovle 83auUmMo0eticmeus.

3.1. XuMuueckas CBA3b U MEKMOJIEKYJSIPHbIE B3aUMOICHCTBUSI.

OpOutanbHas KapTHHAa XUMHYECKON CBs3U. KOHCTpyKTHMBHAas M JECTpyKTHBHAs HHTEp(epeHIHs
opbutaneii. MounekynsipHble opOuUTanM U UX CUMMeTpuiiHas kiaccuukanusa. KoppensunoHHbie
rarpamMMbl. DJIEKTPOHHbIE KOHPUIypalluu JIBYXaTOMHBIX MOJIEKY/. AHAlIU3 3aceleHHOCTeN opOuTanel mno
Mamukeny. [IonsTHE O 3apsiiax ¥ NOPAIKAX CBA3EH.

[IpocTpancTBEHHOE  pacmpeneneHue  dJIEKTPOHHOM  INIOTHOCTM M XHMHMYECKas  CBS3b.
MexmonekysipHble B3aumoaeiicTeus. JedopmanmonHast 3j1eKTpoHHas INIOTHOCTh. CHIIbl B MOJIEKYJIaX.
3axnouenue. KBaHTOBasI XMMUS KaK HHCTPYMEHT IIPOTHO3a B XUMHUHU.

OO61Iee KOJIMYECTBO Pa3aeyioB — 3.
4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUHMIJIMHbBI 2 72 54
KonTakTHasi paboTra — ayIMTOPHBbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,445 16 12
[Tpaxtuueckue 3ausarus (113) 0,445 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHasi paboTa 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
1,11
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 39,6 29,7
Bua koHTpoJs: 3a4eT ¢ OLEHKOMH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«BpruncnTe/IbHbIE METOAbI B XUMUHM OMOMATEPUAJIOB)

1 Iesb AMCUMIIMHBI — COCTOUT B 3HAKOMCTBE C OCHOBAMM MOHATUITHOTO anmnapara IACHUILUIAHBI U UX
MPUMEHEHHUH JIJISl OIIMCAHMS U MIPE/ICKa3aHusl CTPOSHUS U CBOMCTB pPa3HOMACIITAOHBIX XUMUYECKUX CHUCTEM;
BO BBEJICHHHM CTYJIECHTOB B KpPYyI OCHOBHBIX IIPEICTABICHHUM, JIEKAIIUX B OCHOBE COBPEMEHHBIX
BBIYMCIIUTENBHBIX KOMIIBIOTEPHBIX IPOIPAMMHBIX KOMIIJIEKCOB, MCIOJb3yEMBIX Ha NPAKTUKE JUIS
YCTaHOBJIEHUS! OCOOCHHOCTEN CTPOEHUS, XHMUYECKOW CBSI3U U IBHKEHHSI aTOMOB B XUMUYECKHUX BEIIECTBAX
1 00yCJIOBJIEHHBIX MU CBOMCTBAMH MAaTE€PHAJIOB PAa3IMYHOIO HA3HAYCHMUSL.

2 B pesyabrare u3y4eHHs AUCHUIIIMHBI 00yYAIOMICH J0JI2KEH

Obnadams CIENyONMMA KOMIIETECHITUSAMA U WHIUKATOPAMU UX TOCTHKCHUS:
IIK-2.1, [IK-2.2, IIK-2.3, IIK-4.1, I[IK-4.2, [IK-4.3

3nams:
- OCHOBHBIE IIOHATHUSI COBPEMEHHOM BBIYUCINTEILHON XUMHH;
- IIPUHLHAIIBI ¥ IIPUMEPBI IPUMEHEHUS COBPEMEHHOM BBIYMCIMTEIBHON XUMHUH K KOHKPETHBIM XMMUYECKUM
CUCTEMAM;
- OCHOBHBIE B3aMMOCBSI3M M€Ky COBPEMEHHOHN BBIYHCIUTEIBHOM XUMHUEHW U DJIEKTPOHHOM CTPYKTYpOH M
(U3UKO-XMMUYECKUMH CBOMCTBAMU BEIIECTB, IPUMEHSEMbIE /711 YIIPABIICHUSI CBOMCTBAMU MAaTEPUAIIOB;
- BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX METOJIOB BBIYHCIUTEIbHON XUMHUH.
Ymemo:
- IPUMEHATh METOJbI BBIYMCIMTEIBHON XUMUU Ul pacyeTa, MHTEPIPETAlUH U NPEIACKa3aHusl CTPOCHUS U
CBOWCTB XMMHUYECKHX CUCTEM.
Braoemy:
- DJIEMEHTAapHbIMU HABBIKAMU NPUMEHEHUS NOJAXOJO0B M METOJOB BBIYHUCIUTEIBHON XUMUHU IPU PEIICHUH
MIPAKTUYECKUX TEXHOJIOIMYECKUX 3a1a4 C TOMOIIBIO CTAHAAPTHBIX KOMIIBIOTEPHBIX TEXHOJOTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue. Ponb 1 MeCTO BBIYMCIUTENIBHBIX METOJIOB

Pa3zoen 1. Ocnosnvie npeocmasnenus
1.1. MaremaTnueckre MOJIeIN B XUMHUM.

BoruncnurenbHble  MeTOAbl B XMMHHM. MareMaTtudeckue MoOJEIN U UX NpUOIMKeHHbIH Xapakrep. Ponb
MOJIENIM B HAYYHOM UCCIIEI0BAHUH. MOJENN, alrOpUTMBbI U IIPOTPaMMBbI. UNCIEHHBIN 3KCIIEPUMEHT.

1.2.  DieMeHThl TEOpUHU NOTPEIIHOCTEN.

[Tpubmmxennsle yncna u GpyHkuu. [lpaBuna 3anucu U OKpyriieHus: NpUOIMKEHHBIX YUCEN U AEUCTBUN HaJ|
HUMHU. AOCOJIOTHAs M OTHOCUTENIbHAS MOIPEHIHOCTh BBIYMCIEHUS CYMMBbI U Pa3HOCTH, NMPOU3BEACHUS U
YaCTHOIO MPHUOIMKEHHBIX 4Hcesl. AOCONIOTHAsE U OTHOCHUTEIbHAS MOrPEUIHOCTh BBIYMCIEHUS (YHKIHH
OJIHOW M HECKOJIBKUX ITIEPEMEHHBIX.

Paszoen 2. Cranspuvie u 6exkmopnvie genuyunsl. Mampuysl u onepamopul
2.1.  DnemeHTHI BEKTOPHOTO aHAIINA3A.

CkansipHble M BEKTOpHbIE BeNUYMHbI. CIOXKE€HHME M BBIYMTAHHE BEKTOPOB. CKalspHOE U BEKTOPHOE
npousBeaeHue BeKTopoB. [IpousBenenust Tpex BekTtopoB. [uddepeHunpoBaHue BEKTOpa MO CKAISIPHOMY
aprymenty. [IpuMeHeHne BEKTOPOB Il OMCAHUs CTPYKTYPbI KPUCTAIIIIOB.
2.2.  CkanspHbl€ U BEKTOPHBIE MOJIS.
CkanspHoe mnoje. I'paguent ckansgpHoil ¢yHkuuu. BexkrtopHoe mnose. JluBepreHuuss U poTOp BEKTOpa.
[Torenumanshoe nose. Teopema Octporpanckoro-I'aycca. Teopema Ctokca.
2.3.  llpakTuyeckue MpUIOKEHHS CKAISIPHOIO U BEKTOPHOIO aHAIN3a B XUMHH.
ATOMBI B MOJIEKYJaX M B3aUMOJECHCTBUS MEXAY HUMHU. BHYTpUMOJIEKYISIPHOE 3JIEKTPUUECKOE IMOJIE U
NEKTPOCTATHYECKHUE B3aMMOJICUCTBHS B MOJIEKYJISIPHBIX CHCTEMAX U KPUCTAJLIAX.
2.4. Martpuisl u orepaTopsl.
Martpuupl 1 onepanuu HaJ HUMU. TpaHCIOHMpOBaHHAsA, HpMUTOBA U OOpaTHas MaTpulbl. OnepaTopsl B
xuMmuH. OnepaTtopbl OCHOBHBIX (PHU3UKO-XUMUYECKHX BenuuuH. Kommyranus omneparopsl. Oneparop
lamusibTOHa M ero KOMIOHEHTHI. JIMHelHbI BapuaunoHHbIM Meton Putna. [IpuMmenenus onepatopoB u
MaTpHll B XUMUHN: BAPUALMOHHBIN METO1 pemieHus ypaBHeHus Ipennnrepa.

Paszoen 3. BoruucniumenvHole Memoobl 8 XuMU4ecKux 3a0auax
3.1. MaTtemaTnyeckrne MEeTO/Ibl KIIACCUYECKOTO ONMCAHUSI CTPYKTYPbI M AMHAMUKH MOJIEKYIL.
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JIBuKeHre MOJIEKYIIbI B 1a00paTOPHOI cucTeMe OTCUYETa U B CUCTEME LieHTpa Macc. OnucaHue
BpAIaTEIbHOTO JIBUKEHUS MOJIEKYJIbl. MaTpuila TeH30pa MOMEHTA MHEPLUU MOJIEKYJIbl. [ 1aBHbIE MOMEHTHI
MHEPLMH MOJIEKY/Ibl. MOMEHTBI MHEPLIMHU MOJIEKYII PAa3JIMYHOTO CTPOCHHUSL.

3.2. YpaBHEeHUS MEXaHUKU B 0000IIEHHBIX KOOPAUHATAX.

[TonsiTe 06001IeHHBIX KOOpauHAT. Y paBHeHus Jlarpanxka. Ypasuenus ['amunprona. @ynkuus ['amunbrona
KaK IOJIHAsl SHEPTUsI KOHCEPBATUBHON M30JIMPOBAHHOU CUCTEMBI.

3.3. Konebanus aTroM0oB B MoJieKyJie B 00OOIIEHHBIX KOOpAUHATAX. [Mapmonnueckuit
noTeHuuan. ['apMonndeckue kojiebanus aroMoB B MoJsiekyine. HopmaibHble BajieHTHbIE KOJI€OaHHsI aTOMOB B
MOJIEKYJI€: CHMMETPUYHbIE, aHTUCUMMETPUYHbIE, 1e()OpMALIUOHHBIE.

3.4. UndpakpacHas kosiebaTenpbHast CIEKTPOCKOTIHSI.

Maremarnueckue monaenu MK-cnexkrpockonuu. MK-cnekTpsl MOrIonieHus OpraHn4ecKux COeIMHEHMI.

3.5. MexaHuueckasi MOJCIb MOJIEKYJIbI. [Tpubmmxenus,
JeXallue B OCHOBE MEXaHWYECKON MOAeNu MoJieKybl. [IoBepXHOCTh MOTEHIIMATLHOM SHEPTUU MOJIEKYJIbl U
€€ XapaKTepUCTUKU. SiepHas KOHQUrypalysi MOJIEKYJbl U MOJIEKYJISIpHAs CTPYKTYpa. DHEPreTUYECKUe
6aprepsl Ha [1113. BanentHbie usomepsl 1 KOHGOPMEPBI.

3.6. KondopmarmoHHslii aHams.

Buyrpennue koopauHatsl MoJieKyibl. [loTeHIManbHas 3HEprusi MOJIEKYJIbl B paMKaX MEXaHUUECKONH MOIET!
Mousiekynbl. [IpuOnrmkeHne agaUTUBHOCTH NAapHBIX aTOMHBIX B3auMoAeWcTBUH. CHIIOBBIE IMOCTOSHHBIE
MOJIEKYJIBI M UX pacueT. AHrapMOHM3M aTOMHbIX Kosiebanuil. [Torenuman Mopca. Bpamarensabie 0apbepsl
MOJIEKYII.

3.7. IloTeH1anbHas SHEPTUsl MOJIEKYJIbI.

[loTeHnmanpHasi SHEprusi MOJEKYJbl Kak HapaMmerpuueckas (YHKIUS BHYTPEHHUX KOOpPJIMHAT aTOMOB.
DNEeKTPOCTaTUUYECKOE B3aMMOJEUCTBUE aTOMOB U MOJIEKYJI. MynbTUNONbHAST MOJAENIb. ATOM-aTOMHOE
npubmmkenne Kuraiiropoackoro. Oneprust Ban-nep-Baanbca. Ilotenumaner Jlennappa-JlxoHca u
bakunrema-Xwusmia. Bonopoanas cea3p. Henoctarku MEXaHMYECKOM MOJIETN MOJIEKYJIBI.

3.8. BrluucnurenbHble METOAbI Ui OOJBIIMX MOJEKYISApHbIX cucteM. . MonekynspHblil aHcaMOIb.
@yHkuuu pacupeneneHus. Meroa MoseKyisipHord quHaMuku. Merton Monte-Kapio.
3.9. BrluucnurenbHble METOJIbI 1Sl OOJBIINX MOJIEKYISIpHBIX cucteM. 11 BeruncnurenbHbIi

acrnekT Teopuu QpyHKuuoHana wiotHoctu. Meroa Kona-IlIsma. HeopOuTanbHblil moaxo.
3.10. BeramcnurenbHble METOIBI IJisi OOJIBIIUX MOJIeKYsipHBIX cucteMm. III. Mertox Kapa-Ilappunemo.
['uOpunHbIe METOBI KKBAaHTOBASI MEXaHUKA-MOJIEKYJIIpHAsi MEXaHUKay.
3axnouenue. BeraucnuTenbHbIE METObI - COBPEMEHHBIN HHCTPYMEHT IPOTrHO3a B XUMUH.
OO61Iee KOJITMYECTBO Pa3aeioB — 3.
4 O0beM yueOHOM TMCUUILTHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIJIMHBI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,445 16 12
[Tpaxtuueckue 3ausarus (113) 0,445 16 12
Jlaboparopusie padots! (JIP) - - -
CamocrosiTesbHasi paboTa 1,11 40 30
KonTakTHas camocrositenbHas paboTa 0,4 0,3
1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 39,6 29,7
Bua koHTpoOJIs: 3a4eT ¢ OLCHKOMH
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5.4 IlpakTuka
AHHOTanusA padoyeil NPOrpaMMbl NPAKTHKHU
«Y4eOHasl IPAKTHKA 03HAKOMUTEJbHAS MPAKTHKA»

1 Heap npakTHKH — I[OJIyY€HUE CTYAEHTaMU OOUIMX TPEACTaBIEHUNH OO0 OCHOBHBIX THUIIAX
OuoMarepHuanoB, 3HAKOMCTBE C pa0OTON NpEeAnpUSATUN U HWHCTUTYTOB, 3aHATHIX MOUCKOM, pa3pabOTKOM
METO/IOB CHUHTE3a, aHaJlM30M OuOMaTepuasoB, a TaKXKe IMOJIyYEHUIO IEPBUYHBIX MNPOGECCHOHATBHBIX
YMEHU ¥ HaBBIKOB IIYTEM CaMOCTOSITEJIbBHOIO TBOPYECKOTO BBIMOJIHEHUS 3a/ay, MOCTaBICHHbBIX
MIPOrpaMMOM IIPAKTUKH.

2 B pesyabTaTte NPOX0KACHUS NPAKTHKH 00y4al0IMIiCA T0JI5KeH:

Obnadams cneAyOIMUMU KOMIETSHIIMAMA U WHIuKatopamu ux poctmxenus: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4;
OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5;
OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4; OIIK-5.5; OIIK-5.6;
OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14;
OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13; OIIK-4.14;
OIIK-4.15; OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3

3HamMb:

- TOPSIOK IUTAHUPOBAHMSI, OpPraHU3alMd M MPOBEJIEHUS HAYYHO-HCCIEIOBATEIbCKUX paboT C
HCII0JIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHM B 00JaCTH OMOMAaTEpPHAIIOB;

ymemy:

- OCYIIECTBJIATH MOUCK, 00pabOTKY M aHAIN3 HAyYHO-TEXHUYECKON MH(QOpMAIK 1o mpoduito croei
00pa30BaTeNIbHOM MporpamMmbl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX Internet-rexHosoruii;

- HCHOJb30BaTh COBPEMEHHBbIE MPUOOPHI M METOAMKHM MO NpoduiIo MporpaMMbl OakajaBpHara,
OpraHU30BBIBATH [TPOBEJICHUE SKCIIEPUMEHTOB U UCIBITAHUN, IPOBOIUThH UX 00pabOTKY U aHAJIU3UPOBAThH UX
pe3yJbTaThl;

gnademsn:

- CIIOCOOHOCTHIO M TOTOBHOCTBIO K MCCIEI0BATENbCKOM AESITEIbHOCTH MO NpO(UI0 H3ydaeMoi
IporpaMMbl OakanaBpuara;

- METOJ0JIOTMYECKUMH MOAX0/IaMU K OpraHU3al[ui Hay4HO-UCCIIEI0BATEIbCKON 1€ TEIbHOCTH;

- CHOCOOHOCTHIO Ha MpPAaKTHUKE MCIIOJIb30BATh MOJYYEHHbIE YMEHHS W HaBBIKH Ul OpraHu3aluu
Hay4YHO-HCCJIEI0BATENbCKUX PabOT.

3 KpaTkoe coaep:kaHue NPAKTHKHU

1. O3HakoMileHMe ¢ HCTOpPHEH OpraHu3aluM, B KOTOPOW MNPOBOAMTCH MNpakTuka. [{ns
MIPOM3BOJICTBEHHBIX MPEIIPUITHI: O3HAKOMJIEHUE C MPOU3BOJCTBOM, OCHOBHBIMH BHJAMH BBIITYCKaeMOM
MPOJIYKIMH, CTPYKTYpOH U HaIpaBJICHUAMU JesATeNbHOCTH. J[1s1 oOpa3oBaTenbHBIX OpraHu3aliuii:
03HAKOMJICHUE C WMCTOPHEH, CTPYKTYpOW M MECTOM B COBPEMEHHOM cucteme oOpasoBanus. st HaydHO-
HCCIIEIOBATENIbCKUX OpraHu3alil: O3HAKOMJIEHHE C HCTOpUEH, CTPYKTYpOoHM U TMOCJIeIHMMHU Haubosee
SPKUMH HayYHBIMH JIOCTUKEHUSMU COTPYAHUKOB OpraHU3aIl|H.

2. Ilocenenue U MPOXO:KIeHNE NPAKTUKH HA 0a3e NPO(PUIbHBIX HHCTUTYTOB U NPeINPUSTHH.

[locemienne HMHCTUTYTOB W MNPEANPUATUN, 3aHATHIX CHHTE30M, AaHAJIM30M U  NPOU3BOJICTBOM
o6uomarepuanoB. O3HAKOMJICHHE C OCHOBHBIMU CHHTETUYECKMMHU CTaJUSIMH, CIIOCOOAMHU IPOU3BOJICTBA,
aHaJln3a U KOHTPOJIsl KauecTBa 6uomarepuainos. [IpnoOpereHne nojx KOHTPOJIEM PYKOBOAMUTENEH MPaKTUKU
TIEPBUYHBIX YMEHHUI W HAaBBIKOB HAYYHO-HUCCIIEOBATEIBLCKON padOThl B 001acTé pa3pabOTKU WM MPOU3BOJICTBA
OuomarepraioB B COOTBETCTBUU C UHIMBUAYAIbHBIM 3aaHUEM.

3. O3HaKkoMJ/IeHHe C epCIeKTUBHBIMH HAYYHBIMHM pa3padoTKaMu.

O3HakoOMJIEHHE C MEPCIEKTUBHBIMU HAayYHBIMU pa3pabOTKaMH B 00JACTH CO3/IaHUS U MPUMEHEHUS
onomarepuanoB. CamocTosiTeIbHAS TPOPa0OTKA MaTEpHalia IO TEMATUKE WHIMBUIYAIbHOTO 3aJaHUSI.

CamocTosTenbHas TeopeTuyecKkas padoTa BKIIOUAET CIEAYIOINE TEMAaTHKU:

CuHTeTHYEeCKHE M MCKYCCTBEHHble OuomaTepuanbl. buomartepuanbl Aiisi BOCHOJIHEHUS YTpPau€HHBIX
GyHKIMI TKaHeW, opraHoB U OuoJiorndyeckux cpel. CHHTE3 MOJIMMEPOB U MHBIX KJIACCOB MaTepuasos,
MIPEJICTABJISIONINX UHTEPEC Ul CO3JaHMsl OMoMaTepralioB Ha UX OCHOBE. YCTAHOBJIEHUE TEOPETHUUECKUX U
(U3UKO-XMMUYECKUX 3aKOHOMEPHOCTEM, JIEKAIIUX B OCHOBE CUHTE3a OMOMAaTepHaloB.
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O3HaKkoMJIEHHE C NEPCIIEKTUBHBIMU HaYYHBIMU pa3pabOTKaMu B 001acTU CO3/1aHUs OMOMaTepUasoB
OCYILIECTBJISIETCSl B XOJ€ MOCEUICHUS] Hay4YHBIX J1a00OpaTOpuid, BBHICTABOK, KOH(EpPEHLMH U TEeMaTHUYECKUX
AKCIO3ULIUN MY3€€eB, a TAKXKE B X0JI€ CAMOCTOSITENIbHOM MPOpabOTKU MaTepuaia Ne4yaTHbIX U AJIEKTPOHHBIX
pPECYpPCOB 10 TEMATUKE UHAUBUAYAIBHOTO 33IaHUS.

4. IloaroroBky or4era O TIPOXOXIEHUH Y4eOHOW NPAKTHUKUH. AHaiIU3 TpeOOBaHUM,
MPEABSBISAEMBIX K HAIMCAHUIO U IPEACTABICHUIO OTYETAa, MOJArOTOBKA OTYETAa O INpakThke. KoHkpeTHOE
coJlep’KaHHe Y4eOHOM NPAaKTHKU OIpPEAEseTcs] C y4eTOM BO3MOXKHOCTEM W HUHTEpPEcoB Kadeapsl,
OpraHU3YIOLIEH MPAKTUKY, U IPUHUMAOIIEH OpraHU3allH.

4 O0beM NPpaKTHKH

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

OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3 108 81
CamocrosiTeJibHAs padoTa 3 108 81
KonTakTHas camocrositenbHas pabota 3 0.4 0.3
CaMOCTOSTEIbHOE N3YUEHHUE PA3/I€TIOB AUCHUIIIMHBI 107.6 | 80.7
Bua konTpos: 3a4er c onleHKOMH

AHHOTaNusA padoyeil NPOrpaMMbl NPAKTHKHU
«IIpon3BoACTBEHHAS MPAKTHKA TEXHOJIOIHYeCKasi (IPOEKTHO-TEXHOJIOrHYecKas) MPaKTHKA»

1 Heap pucuumiuHbl — (GOpMUPOBAHHE MPO(ECCHOHANBHBIX KOMIETEHIMH I[OCPEICTBOM
IJJAHUPOBAHUSA M OCYHIECTBIEHUS OKCIIEPUMEHTAIIBHONW JIECATEIBHOCTH HAa OCHOBAaHWHM W3YYEHHBIX
JUCLMIUIMH, B TOM YHCJIE CIELMATIbHBIX, U CAMOCTOSTENIbHO U3y4YEeHHOU HH(OpMAaLIHH.

2 B pe3yabTaTre NPOX0KACHUS NPAKTHUKH 00y4al0IMIiCA J0JI5KeH:

Obnadams cneayrOINIMMU KOMIIETEHIMSIMU U UHAUKaTopamMu ux noctmwxkenus: YK-4.1; YK-4.2; VK-
4.3; YK-4.4; VK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; TI1K-1.1; I1K-1.2; I1K-1.3; [1K-3.1; [1K-3.2; [1K-3.3;
[1K-6.1; I1K-6.2; I1K-6.3

3uamo:

— TEXHOJIOTMYECKHUE MPOLIECChl U OCHOBHOE TEXHOJOTMYECKOEe O00O0pYIOBaHHE, HCIOJIb3YEMOE B
MIPOM3BOJICTBE OMOMATEPUATIOB;

— OCHOBHBIE NPUHLMIBIL, METOAbI U (OPMBI KOHTPOJSI TEXHOJOIMYECKOIO Ipollecca M KauecTBa
[IPOAYKLIIH;

— OCHOBHBIE HOpPMAaTHBHBIE JOKYMEHTbl 10 CTaHJApTH3alUUd U CcepTUUKALMN  MNPOIYKIUU
MIPEANPUATHI TI0 TPOU3BOCTBY OOMATEpUAIIOB;

— IpaBWIa TEXHUKH O€30MaCHOCTM U MPOU3BOJACTBEHHONW CAHUTAPUHU; OPraHU3ALMOHHYIO
CTPYKTYpY NPEANPUSATHUS;

Ymemu:

— HCIIOJIb30BaTh TEXHUUYECKHUE CPEICTBA JJI1 U3MEPEHUS OCHOBHBIX [TAPaMETPOB TEXHOJIOTUYECKOTO
IpoLecca, CBOUCTB ChIPbs U MPOAYKIUHU IPEITPUSITUI;

— AHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, pEaJu30BbIBaTh Ha IPAKTUKE TpeOOBaHUS
HOPMaTUBHOM JOKYMEHTALIUH.

Braoemy:

— METOJaMU MPOEKTHPOBAHUS TEXHOJIOTMUECKUX JIMHUA M Toa00opa  TEXHOJOTHYECKOTO
00opy10BaHus, METOJJaMH YIPaBJIEHUS TEXHOJIOIMUECKUMHU MTPOLieccaMu POU3BOICTBA;

- COCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOIMYECKUH MIPOLIECC B COOTBETCTBUU C PETIIAMEHTOM.
3 KpaTkoe coaep:kaHue NPAKTHKHU

Paszpen 1. Opranu3anoHHbIe MEPONIPUATHSA

OpranuzalOHHbIE MEPONIPUSITHS BKIIOYAIOT:

* 3HAKOMCTBO C IIPOTPaMMOM, LEJISIMU U 3aja4aMU [IPOU3BOICTBEHHON ITPAKTHKY;

* pa3zbsiCHEHUE 0COOEHHOCTEN MPOXOKIACHUSI MPAKTUKU HA IPEIIPUITUSX;

* HHCTPYKTaX IO OOILIUM TOJIOXKEHUAM PEKUMA;
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* UHCTPYKTaX IO TEXHHUKE 0€30MaCHOCTH;

* OIIpeIeIeHNE MPUMEPHOTO KaJICHJAPHOT0 TpaduKa MPOXOKICHHS PAKTUKH;

* BblJJa4a UHAUBUAYAJbHOTO 3aJaHUSl.

Pa3nes 2. O3nakomileHHe ¢ TEXHOJIOTHell POU3BOACTBA OMOMATEPHAJIOB

O3HakoMJIEHHE C TEXHOJIOTHEH pa3pabOTKU M MPOU3BOCTBA OMOMATEPHAIOB BKIIFOYAE€T 3HAKOMCTBO C
TEXHOJIOTHYECKMMHU CXEMaMU NPOU3BOJCTBA OHMOMAaTEpHAOB WM MeETOJaMu pa3pabOTKM U HayYHbIMHU
OCHOBaMHU cHuHTe3a buomatepuaioB. [Ipu nocemenuu npeanpustus (Bxatodast kadenpsr PXTY umenn J.U.
MenpneneeBa) OakanmaBp o00s3aH (QUKCUPOBATH MaTepHall HEOOXOIWMBIA [JIT COCTaBJICHHUSI OTYETa,
COJIep’KaHKe KOTOPOTO OMpeNeNsieTcs UHAUBUAYAIbHBIM 3a/JaHUEM.

Pa3nen 3. [IpakTnyeckoe ocBOeHHE TEXHOJIOTHYECKHX NPOLECCOB HA KOHKPETHOM NpeINpUsTHH
110 NPOU3BOJACTBY U pa3padoTke OUOMaTepHAJIOB

C6op Mmatepuana Juid BBIIOJHEHHS WHIUBUIYAJIbHOIO 3aJaHUSl Ha MPEANPHUATHSAX IPOBOAUTCS
CTYACHTaMH TOJi PYKOBOJCTBOM PYKOBOAMTENS OT MPEANPHUATHS U KOHCYJIBTUPOBAHUHM PYKOBOJUTEIISIMU
MIPaKTUKU OT YHUBEpCUTETa. XapakTep coOMpaeMoro MaTepuaia OnpeaessieTcs HHAUBUIYaIbHbIM 3aJaHHEM
MPOXOIALIEro MPaKTUKY OaKaiaBpa.

Pa3nen 4. 3axaounTesbHble MeponpusiTus. [loaroroBka u ciaya oryera no nNpaKkTuke.

PexxumHas npoBepKa KOHCIIEKTOB U YEPTEXKEH PyKOBOIUTENIEM OT IPEAIPUITHUS.

[IpoxosxaeHne 3aKIIOYUTEIbHOIO UHCTPYKTaXKa W KOHCYJIbTallMM B YUeOHO-METOIUYECKUX LIEHTaX
MPEANPUATHI WIH JIMYHO C PYKOBOAUTEISIMU MPAKTUKU OT NpeanpusaTus (Bkiaovas kadenpst PXTY umenu
J.W. Menpneneesa) [loaroroBka ot4yera u npueM 3adeTa ¢ OLEHKOM 10 MPaKTHUKE MpernoaBaTesneM Kadeapsbl
OromaTepHaoB.

4 O0beM NPaAKTHKH

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

O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 3 108 81
CamocrosiTeJibHas paboTa 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 3 0.4 0.3
CaMOCTOSTENbHOE N3YUYEHHUE Pa3/IeiOB IUCHUIIIMHBI 107.6 | 80.7
Bua konTpoJsn: 3ader c oleHKOMH

AHHOTaNusA padoyeil NPOrpaMMbl NPAKTHKHU
«IIpousBoacTBEeHHAS MPAKTUKA: HAYYHO-UCCJIeJ0BATEIbCKAsA padoTa»

1 Hear npakTuku — GopmMupoBaHue MpOPECCHOHATBHBIX KOMIIETCHIIMA MOCPEACTBOM TUIAHHUPOBAHUS
OCYUIIECTBJIEHUS JKCIIEPUMEHTAIBHON JESITEIbHOCTH HAa OCHOBAaHWH W3YYEHHBIX JHUCLMIUIMH, B TOM YHUCIE
CHEIHaJIbHBIX, U CAMOCTOSTEIbHO U3Y4€HHON NH(POpMaIIH.
2 B pesyabTaTte NPOX0KACHUS NPAKTHKH 00y4al0IMIiCA T0JI5KeH:

Obnadams cneayrONIMMU KOMIIETEHIIUAMEI U HHAUKaTopamu ux noctwkenus: [1K-1.1; T1K-1.2; ITK-
1.3; I1IK-2.1; [IK-2.2; [IK-2.3; T1IK-3.1; [1K-3.2; [1K-3.3; [1K-4.1; [1K-4.2; TIK-4.3; [1K-5.1; TIK-5.2; T1K-5.3;
[1K-6.1; I1K-6.2; I1K-6.3

3HaMb:

— TOpSAJOK OpraHM3allvy, IUIAHUPOBAHMSI M IPOBEACHHUS HAy4YHO-HCCIIEJOBATENIbCKUX paboT ¢
MCI0JIb30BAHHUEM IOCIIEAHUX HAYYHO-TEXHUUECKUX JOCTHKEHUH B TaHHOM 00J1acTH;

— TEOPETHUYECKHUE OCHOBBI CHHTE3a OPraHMYECKMX MW BBICOKOMOJIEKYJISPHBIX COEAUHEHUN U
IIPUMEHATH 3TU 3HAHUS Ha IIPAKTHUKE;

— CBOMCTBAa XMMHYECKHMX AJIEMEHTOB, COCIMHEHHM M MATEepUajOB Ha MX OCHOBE /I PEIICHHS
Hay4HO-HCCIEA0BATENbCKUX 3a/1a4;

ymemy:

— OCYILECTBJIATh MOUCK, 0OpabOTKYy M aHalW3 HAyYHO-TEXHUYECKOW HMH(OpMalMH 10 MpOoQuiio
BBITNIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

— paboTaTh Ha COBPEMEHHBIX MpPUOOpaX, OPraHU30BBIBaTH IPOBEICHUE HKCIEPUMEHTOB H
UCHBITAHUN, IPOBOJIUTDH UX 00pabOTKY U aHAJIU3UPOBATh PE3YJIbTAThI;
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— TPUMEHATH TEOPETUYCCKHE 3HAHHS, IIOJyYECHHBIC TMPH H3YYCHHH €CTECTBEHHOHAYYHBIX
JTVCIMIUIAH TS aHAJIA3a SKCIIEPUMEHTAIBHBIX JaHHBIX;

e1a0emn.

— CIOCOOHOCTBIO PEIIaTh MOCTABJICHHBIC 3a7add, WCIOJb3ysl YMECHUS M HABBIKA B OPraHU3AIMH
HAyYHO-HCCIICI0BATEIBCKUX U TEXHOJIOTHUSCKUX PadoT;

- CIIOCOOHOCTBIO  H3ydaTh  HAyYHO-TEXHMYECKYI0  HMHQPOpPMAIUIO, OTEYECTBEHHbIH WU
3apyOeKHBIN OMBIT IO TEMATHKE MUCCIEA0BAHUS.
3 KpaTkoe coaep:kaHue NPAKTHKHU

Paspnen 1. BoinosiHeHue U npeAcTaBJIeHHE Pe3yJbTATOB HAYYHBIX HCCIEI0BAHNH

1.1 BeinmonHeHne Hay4HBIX UCCIIENOBAHUM.

CocraBienue nporpaMmMbl ucciefoBanus. CTpyKTypa U coJepaHUEe OCHOBHBIX pa3/iejOB OTYETA O
Hay4YyHO-HCCJIeI0BaTENbCKON padoTe.

dopmynupoBaHUE Lieled U 3aJad MCCIEAOBAHUS; COCTaBJICHHE AHAIUTHUYECKOro 0030pa Mo Teme
uccienoBaHusi; BbIOOP 3((EKTUBHBIX METOJAOB M METOJUK JOCTMXKEHMSI JKEIaeMbIX pe3yJbTaTOB
HCCIEN0BAHUS.

[IpoBeneHne COOTBETCTBYIOIIMX HKCHEPUMEHTOB JUIsl IOJYYEHHsS] IPAKTHUECKUX pPE3YJIbTaTOB;
aHaJIu3, UHTEpIpeTalys U 0000IIeHne pe3ylnbTaToB HCCIEA0BaHUs; (POPMYIUPOBKA BBIBOJOB; HAlMCAaHUE
OTYeTA.

1.2 IloaroToBKa HAy4HOTO JOKJIAA Y MPE3EHTALINH.

4 O0beM NPpaKTHKH

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 7 252 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
[TpaxTueckue 3anstus (113) 2,67 96 72
8 MOM Hucie 8 hopme NpaKmuieckol no020Mmo6Ku 2,67 96 72
CamocrosiTesibHasi pabora 4,33 156 117
KonTakTHas camocrositenbHas pabota 0.4 0.3
4.33
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 155.6 | 116.7
Bua konTpoJsi: 3a4eT ¢ OLIEHKOH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpon3BoaCTBEHHAS MPAKTHKA NMPEeJIUIIIOMHAS PAKTHKA»

1 Lenb NnpakTHKM — BHITIOJHEHUE BBITYCKHON KBaJM(UKALIMOHHOW pabOTHI.

2 B pe3yabTaTre NPOX0KACHUS NPAKTHUKH 00y4al0OIMIiCH T0JIKeH:

Obnadams cneayrOINIMMU KOMIIETEHIIUAME U HHAUKaTopamu ux poctwkenus: [1K-1.1; T1K-1.2; ITK-
1.3; I1IK-2.1; [IK-2.2; [1IK-2.3; T1IK-3.1; [1K-3.2; [1K-3.3; [1K-4.1; [1K-4.2; TIK-4.3; [1K-5.1; TIK-5.2; T1K-5.3;
[1K-6.1; I1K-6.2; I1K-6.3

3Hamy:

—  (U3UKO-XMMHYECKUE 3aKOHOMEPHOCTH TEXHOJIOTH o npoduiio BBIITYCKHOM
KBaJIN(DUKALIMOHHOM paboTHI;

— DKOHOMHYECKHE I0KA3aTEeIN TEXHOJIOTHH;

— KOMIUIEKC MEpOINpUATUI MO TEXHUKE OE30IaCHOCTH, OXpaHE OKPYKaIoLIeH Cpelpl, OXpaHe
Tpyza.

ymemb:

— BBINOJHATh IOATOTOBKY HAy4YHO-TEXHUYECKOM JOKYMEHTAMU JUIsl IIPOBEACHMS HAy4dHBIX
UCCIIEIOBAaHUM U TEXHUYECKUX pa3pabOTOK;

— BBINOJHATH PacyueThl, CBS3aHHbIE KaK C pa3pabOTKOW 3aJaHuil JUIsl OTAEIbHBIX HCIOJIHUTENCH,
TaK M C COCTABJICHUEM IUIAHOB W IPOrPAMM IPOBEICHUS HAyYHBIX HCCIEJOBAHUW M TEXHUYECKHX
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pa3paboTOK B IEJIOM.

enademu:

— CHCTEMOH IJIaHUPOBAaHUS U OPraHMU3AlMM HAYYHO-HCCIIEJOBATENbCKUX U MPOEKTHBIX paboT B
paMKax u3y4yaeMoil OCTaBJICHHOM 3a/1auu;

3 KpaTkoe coaep:kaHue NPAKTHKHU

[IpennumioMHasl MpakTUKa BKIKOYAET ATAIbl O3HAKOMJICHUS C MPUHIUIIAMH OpraHU3aluy HAY4YHbIX
WCCIEA0OBAaHUN U TIPEAAUIIOMHOM paboThl (pa3aensl 1, 2) U 3Tan MpakTUYECKOTO OCBOCHUS IEATEILHOCTH
y4eHOTro-uccienoBarens (pa3aen 3).

Pa3nen 1. Beenenue — 1nenu u 3a1a4u NpeaIUuIUIOMHON npakTuku. OpraHu3aliiOHHO-METOINYECKUE
MeponpHuATHs. TEeXHOJIOTHYECKHE HHCTPYKTaXH.

Pasnen 2. 3HAKOMCTBO C OpraHu3alMell HAayYHO-HCCIEIOBATEIBCKOW M IMPOU3BOJCTBEHHOM
nesTenbHOCTH. [IpuHIMOBL, TEXHOJOTUH, (GOPMbI U METO/bl OpPraHMU3alMM M YIPaBJICHUS OTIEIbHBIMU
JTalaMu U MporpaMMaMiy IPOBEACHMSI HAYYHBIX HCCIIEJOBAaHUM M TEXHUYECKUX pa3pabOTOK Ha IpUMeEpe
OpraHM3aluy HaydyHOM paboTbl Kadenpbl (mpoOiemHON nabopaTropuy, HAYYHOW TpYIIbI, ILEHTPA).
DKOHOMHMKA W OpraHM3alisl IpOM3BOJICTBa, OXpaHa TPy[a, OXpaHa OKpYXaloIlel cpeibl, Mepbl TEXHUKU
0€30MacHOCTH B MaclITabax OTJENICHUs, ydacTKa MpeAnpusTUs.

Pasgen 3. BeinmonHeHne HWHAMBHAYyaJIbHOrO 3afaHusd. [loAroToBKa HMCXOOHBIX JAHHBIX A
BBINIOJIHEHUSI  BBITYCKHOM  kBann(pukanuoHHOW paboThl. Odopmienue otyeta. JluuHoe yuacTue
00yuaronierocs B BbIIOJHEHUH Hay4YHO-HCCIIEI0BATENbCKUX Pa0OT Kadeapsl (LEHTPA).

4 O0beM NPpaKTHKH

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

O01mas TpyA10eMKOCTb JUCHHUIIJIMHbI 9 324 243
CamocrosiTeJibHas paboTa 9 324 243
KonrakTHas camocrositenbHas pabota 9 0.4 0.3
CaMOCTOSATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 323.6 | 242.7
Bua konTpoas: 3a4er c onleHKOM

5.5 'ocyiapcTBeHHAs HTOrOBAas aTTECTANMSA: NOATOTOBKA K NPOLEAYPE 3aIMThI U 3aIIIUTA
BbINYCKHOH KBaTU(UKANMOHHOI padoThI

1 Ieab rocygapcTBeHHOH HWTOrOBOIl aTTecTAllMM: BBINOJHEHUS] M 3alIMThl BbINYCKHOM
KBAJIM(UKANMOHHOM pa0doThl — BBISBICHHUE YPOBHS TEOPETHMYECKOM M NMPAKTUYECKOM IOATOTOBICHHOCTH
BBIIIYCKHUKA BYy3a K BBIIIOJHEHHIO MPO(ECCHOHAIBHBIX 3a/1a4 U COOTBETCTBUS €0 MOJArOTOBKU TPEeOOBaHUSIM
®I'OC BO no nanpasnennto noarotoBku 18.03.01 Xumuyeckasi TEXHOJIOTHS.

2 B pe3yabrare NpOXoXKIeHHS TOCYJAPCTBEHHOW HMTOroOBOH aTTeCTALMU: BbINOJHEHUS H
3alMTHI BBINYCKHON KBATU(UKALNMOHHON PadoThl (MM APYyroe paciiipeHue U3 COOTBETCTBYIOLIEr0
®I'OC BO) y cryaenTa nposepsiercsi c()OPMHPOBAHHHOCTBH CJIEAYIOIIMX KOMIIETEHIUH, a TakiKe
clelyIOIIUX 3HAHMI, YMeHHIl M HABBIKOB, MO3BOJSIOIIMX OLEHUTh CTeNeHb TOTOBHOCTH
o0y4yaroumuxcs K gajbHeimei npogecCHOHANbHOM 1eITeJbHOCTH.

BoimyckHuk, ocBoMBIIMK  mporpamMmy — OakajaBpuara, JOJDKEH —o0nazaTh  ClEAYHOIIMMH
KOMITETEHIUSIMU:

VYK-1.1; YK-1.2; VK-1.3; YK-1.4; VK-1.5; VK-2.1; YK-2.2; VK-2.3; VK-2.4; YK-2.5; VK-2.6; YK-
2.7; YK-2.8; VK-2.9; VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; YK-3.6; YK-4.1; YK-4.2; YK-4.3; YK-4.4;
VK-4.5; VK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-5.1; YK-5.2; VK-5.3; VK-5.4; VK-5.5; YK-5.6; YK-5.7; VK-
5.8; VK-5.9; VK-6.1; YK-6.2; VK-6.3; YK-6.4; VK-6.5; YK-6.6; VK-7.1; YK-7.2; VK-7.3; VK-7.4; YK-8.1;
VK-8.2; VK-8.3; VK-8.4; YK-8.5; VK-8.6; VK-8.7; YK-8.8; YK-8.9; VK-9.1; YK-9.2; VK-9.3; VK-10.1;
VYK-10.2; YK-10.3; VK-11.1; VK-11.2; YK-11.3; YK-2.10; YK-5.10; YK-5.11; YK-5.12; YK-5.13; VK-5.14;
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1;
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OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-3.2;
OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4;
OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12;
OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16; IIK-1.1; TIK-1.2; TIK-1.3; T1IK-2.1; I1K-2.2; TIK-2.3; T1K-3.1;
[1K-3.2; TIK-3.3; [1K-4.1; [1K-4.2; T1K-4.3; [1K-5.1; T1K-5.2; [1K-5.3; T1IK-6.1; T1K-6.2; I[1K-6.3

3HATh:

- TIOPSIIOK OPraHu3aIlvy, TUITAHUPOBAHUS U MIPOBEJICHUSI HAYYHO-UCCIIEI0BATEIICKUX PadoT ¢
WCIIOJIb30BAHUEM TIOCIICTHUX HAYIHO-TEXHUYECKUX JTIOCTHKEHUN B TAaHHOM 00JIacTH;

- (UBUKO-XUMHYECKHE OCHOBBI CHHTE3a OMOMAaTEepHAIOB;

- OCHOBHBIE TPEOOBAHMS K MPEICTABICHUIO PE3yIbTaTOB MPOBEICHHOTO UCCIEAOBAHUS B BUJIEC
Hay4YyHOTO OTYETa, CTAThbH UJIU JI0KJIA/a;

yMeTh:

- CAaMOCTOSITEIIPHO BBISIBIIATDH NMEPCIIEKTUBHBIC HAPABIICHUSI HAYYHBIX UCCIICI0BaHMI, 000CHOBBIBATh
AKTYaJIbHOCTh, TECOPETUUYCCKYIO U TPAKTUUYECKYIO 3HAUMMOCTH MPOOJIEMBI, TPOBOIUTH IKCIIEPUMEHTAIBHBIE
WCCTe0BaHUs, aHAJTM3UPOBATh U HHTEPIPETUPOBATH TTOJTYICHHBIC PE3YIIbTATHI;

- OCYIIECTBJIATH MOUCK, 00pabOTKy U aHAJIN3 HAYYHO-TEXHUYECKON MH(MOPMAIH TI0 TeME
BBITIOJTHSIEMOM paOOTHI, B TOM YHCJIEC C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboTaTh Ha COBPEMEHHBIX NPUOOpPAX, OPraHW30BBIBATH IPOBEACHHUE JKCIEPUMEHTOB W
WCIIBITAHUN, TPOBOJIUTH UX 00pabOTKY M aHATM3UPOBATH PE3YJIbTATHI;

BJIAJIETh:

- METOJIOJIOTUEN U METOJUKOW MPOBEACHUS HAYYHBIX UCCIIEI0BAaHMI; HABBIKAMH CAMOCTOSTEILHON
Hay4YyHOU U HCCIIeI0BaTENIbCKON pabOThI;

- HaBBIKaMH pa0bOTHI B KOJUICKTUBE, IJIAHUPOBATh M OPTraHU30BbIBATH KOJUICKTUBHBIC HAYYHBIE
HCCIIEIOBAHUS; OBJIaJIEBaTh COBPEMEHHBIMU METOJIaMHU UCCIIEJIOBAHMSI U aHAJIM3a IOCTaBJICHHBIX [TPO0IIeM;

- CIIOCOOHOCTBIO peliaTh MOCTABJICHHBIC 33/1a4H, UCTOJIb3Ysl YMEHUS ¥ HABBIKK B OpraHu3aIiu
Hay4YHO-MCCJIEI0BATEIbCKUX U TEXHOJIOTHUECKUX padoT.

3 Kparkoe copep:kaHue rocyJapCTBeHHON HMTOrOBO aTTeCTAMM: IOATrOTOBKA K Npoueaype
3alMThI M 3aIMTA BBINYCKHOW KBAJN(PUKANMOHHONH PadoThl ['oCcyapcTBEHHAs UTOTOBAasi aTTECTAIIMS:
BBITIOJTHEHUE U 3allUTa BBIMTYCKHOW KBaIM(UKAIMOHHOW paboThl (WM JpYyroe paciiupeHue wu3
cootBercTByMomero ®I'OC BO) npoxoaut B 8 cemecTpe Ha 6a3e 3HAHWUN, YMEHUN U HaBBIKOB, MOJTY4YE€HHBIX
CTYyICHTaMH TNPU U3y4eHUU AUCUUIUIMH HanpasieHusd 18.03.01 Xumuuyeckasi TEXHOJIOTHS U ITPOXOKICHUS
MPaKTHUK.

l'ocynapcTBeHHass UTOTOBasi aTTECTAlMS: BBITIOJHEHWE W 3allIMTa BBITYCKHOW KBadu(UKAIMOHHOU
pabotel (wiu Apyroe pacmupenue u3 coorBercTByromero ®I'OC BO) mpoBoauTcsi rocyaapcTBEHHOU
AK3aMEHAIlMOHHON KOMUCCHUEHN.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMNA OOydYalOMMUXCA, NPHOOPETCHHBIX MpHU
ocoennu OOII, ocymiecTBiseTcs MyTeM MPOBEACHUS 3alIUTHI BBITYCKHOW KBaTM(DUKAIMOHHON PabOThI
(BKP) u npucBoenus kBanupukanum «0akagaBpm».

4 O0beM rocylapcTBeHHOH WTOroOBOW aTTecTAlMU: IOArOTOBKA K TNpouelype 3alluThl U
3alMTA BBINYCKHOI KBAJIN(PUKALMOHHOH PadoThl

[Iporpamma oTHOCHTCS K 00si3aTeNbHOM YacTH y4eOHOro T1utana, Kk Omoky 3 «['ocymapcTBeHHas
UTOrOBasi aTTECTALUsA» U pacCUMTaHa Ha COCPEIOTOUEHHOE IPOX0KIeHue B 8 cemecTpe (4 Kypc) oOyueHus B
oobeme 216 u (6 3ET). Ilporpamma mpenmosiaraet, 4to 0OydYarougecs HMEIOT TEOPETHUYECKYI0 |
MPAKTUYECKYIO MOJTOTOBKY B 00JaCTH XUMHUYECKOW TEXHOJIOTHH OMOMAaTEepPHAJIOB.

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 6 216 162
CamocrosiTeJibHAs padoTa 6 216 162
KoHTakTHas camocrosiTesnbHas paboTa 9 0.67 0.5
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CaMOCTOATENBHOE U3YyYEHUE PA3JAEIIOB TUCIUILIMHEI | 215.33 | 161.5
Bujx koHTpoJs: 3ammura BKP

5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHBI
«IlepeBol HAYyYHO-TEeXHHUYECKOH JIUTEPATYPbI»

1. Heap aucuumiIuHbl — MpuoOpeTeHrne oOyyaromuMmucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHAIIbHON KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX 3STamax S3bIKOBOM IOJATOTOBKHU
MO3BOJISIET  BBINOJHATH  Pa3iiMyHble BUABl  MPO(PECCHOHAIBHO OPUEHTUPOBAHHOIO IEpPeBOJia B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pesyabTaTe H3y4eHHUs JMCUMILIMHBI 00y4aroMiics J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CIIOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE [TPUEMBI IIEPEBO/IA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE JJISl BBIIOJHEHUS MEPEeBOJia KOJIMUECTBO JEKCUUYECKUX €AUHMII, (pa3eoIOTU3MOB, B
TOM YHCJIE COLUAIbHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PeaTInit;

ymemy:

— IPUMEHATh OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYIIECTBJIATh NMHCbMEHHBIN NEpeBOJ] C COOJIIOJEHHEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH,
cOOII0ACHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKHX HOPM;

— 0(hopMIIATH TEKCT IIEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJISITh MEPEBOJ C COOJIIOACHUEM HOPM JIEKCHUYECKOH SKBUBAJIEHTHOCTH, COOJIIOIEHUEM
IrPaMMATUYECKUX, CUHTAKCUYECKMX M CTUJIMCTHYECKUX HOPM TEKCTa IepeBoJia M TEMIOpPaIbHBIX
XapaKTEPUCTHK UCXOJHOIO TEKCTa;

gnadems.:

— METOJAMKOW MPEenepeBOJUECKOr0 aHalli3a TEeKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCIPHUSITHIO
HCXOJHOTO BBICKA3bIBAHUS,

— METOJUKOIM MOJArOTOBKHU K BBINOJHEHUIO NIEPEBOA, BKIIOYAs MOUCK MH(OPMAaLMU B CIPABOYHOM,
CHEIHaJIbHOM JINTepaType U KOMIBbIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIEHHO! NepeBOUECKOM 3allMCH IPU BBIMIOJIHEHUH [IEPEBO/IA;

— OCHOBHOU MHOSI3IYHOM TEPMHUHOJIOTHEN CIIELUAIIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEUAIBHOCTH.

3. Kpartkoe cogep:xanue IUCHHUILTHAHBI

Pa3znesn 1. OcHoBHbIE JieKCHYeCKHe M CTHJIHMCTHYECKHE 3aKOHOMEPHOCTH IepeBoJa Hay4YHO-
TeXHUYeCKOH JIUTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBOM aHaIU3 HAay4yHO-
TEXHUYECKOT0 TeKCTa U ero cermeHTanus. CTUIMCTUYECKHE OCOOEHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeoosienne TpPyaHOCTEH, CBA3AHHBIX C PACXOKICHHUEM CHHTAKCHUECKHUX CTPYKTYpP HMHOCTPAHHOTO U
PYCCKOTO TEXHHYECKUX TEKCTOB.

1.2 CpaBHeHue mopsiiKa CJIOB B AaHIVIMMCKOM U pPYCCKOM mpeuiokeHusx. llepeBona cios,
yCTaHOBJIEHUE 3HayeHHs cioBa. [lepeBoa cBOOOIHBIX M (pazeosornyeckux ciaoBocoueranuil. IlepeBon
3aroJI0BKOB TEKCTOB M CTATEU

1.3 Cokpamenusi. OcoOeHHOCTH UX nepeBoja. Pa3BuTue HaBBIKOB NepeBOa Ha IpUMEPE TEKCTOB 10
TeMe «Xumuueckas gadoparopusd» «M3mepeHus: B XUMHI.

1.4. Jlexcuueckue TpaHchopManuyd MpU TEPEBOJIE TEKCTOB MO TEMATUKE XUMUHM U XUMHUYECKON
TEXHOJIOTUHU.

Pa3nes 2. OcHOBHBIE TpPAaMMaTH4YeCKHe 0CO0EHHOCTH NepeBo/a.
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2.1. Ocobennoctu mepeBoja npemioxennid Bo BpeMeHnax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB N0 TEMAaTUKE XUMHUYECKOW TexHosoruu IlepeBoa mpuaaTouHbIx
MIPEIIOKEHUM.

2.2. Merozsl U NpUEMBI IEPEBOIA CTPANATENBHOTO 3aJ0Ta Ha IIPUMEPE NEPEBOA TEKCTOB II0 TEME
"Texnosioruu Oymymiero".

2.3. Tunbl yCIOBHBIX NPEAJIOKEHUN, IIpaBUJia U 0OCOOEHHOCTH MX mepeBoja. IIpakTuka mepeBona
YCIOBHBIX MPEIJIOKEHUH Ha NIpUMepax TEKCTOB IO PA3JIMYHBIM pasfielaM XHMHU M XUMHUYECKOM
TEXHOJIOTUHU.

2.4. MopanbHble Trjaroibl M OCOOEHHOCTH HX I[I€peBojJia Ha IpUMEpe IepeBoja TEKCTOB
«Texnonorus», «IpombilnuieHHOE 000pYI0BaHUE

Pa3nen 3. OcoGeHHOCTH NepeBoa NMpelI0KeHUH ¢ HeJIMYHBIMU (popMaMH ri1arosa

3.1 Undunutus (Heonpenenennas Gopma riarona). Poas nHGUHUTHBA B MPEUIOKEHUN U BAPUAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipuuactust u repynanii. BapuanTsl nepeBoia Ha pyCCKUM S3BIK.

3.2 Vudunutuabie 0060poThl. O60poT AomosiHeHHE ¢ UHOUHUTHBOM. OOOPOT mojiiexallee C
uH(puHUTHBOM. Pa3nuuyHble BapuaHThl IepeBOA.

3.3 IlepeBox mpu4acTHbIX 000POTOB. AOCONIOTHBIA NMPUYACTHBIM OOOPOT M BapHAHTHI NEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUECKON TEXHOJIOTHH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. AnropuTM MPEaNEpeBOAUYECKON pabOThl C HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHS pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (aHHOTAIUN)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4. O0beM yueOHOM TUCHMIIUHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp

3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
Konraxruas padora - 1,8 64,4 09 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMOCTOSITeIIbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE U3yUCHHE 79.6 398 398
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz Y1l 3auer 3auer
Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp

3E Actp.u. | 3E A‘;Tp' 3E A‘;Tp'
OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 4 108 2 54,0 2 54
KonrakTHas pabdora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHS:
[Ipaxtnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0

112




KonTakTHass caMOCTOSATEIbHAS

0,3 0,15 0,15
paborta

2,2 1,1 1,1

CamocTosATenbHOE N3YUYCHHE 507 29.85 29.85

pasaciioB AVMCHUILIMHBI

Buabl koHTpOJIA:

Buo xonmpons uz Y1l 3auer 3auer

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«I'pazkianckas 3a1IUTA B YpPe3BbIYANHBIX CUTYALHAX»

VYueOnas nucuuiuinHa "I'pakgaHckas 3aliuTa B 4Ype3BbIYAMHBIX CUTyalMsX" 4YUTaeTcs B paMKax
¢dakynbTaTuBa B 1 1WiiKM BO 2 ceMecTpax U 3aKaHUYMBAETCS 3aYETOM.

1. Heap AUCHMIUIMHBI -- TIOJTOTOBUTH CTYJEHTA K OCMBICIIEHHBIM NMPAKTUYECKUM JEHCTBUAM IO
o0OecrieyeHHnI0 cBOoed 0e30MacHOCTH W 3alllUThl B YCJIOBMSIX BO3HUKHOBEHHUS YpE3BbIYAHON CUTyaluu
IIPUPOTHOTO, TEXHONEHHOTO M BOEHHOI'O XapaKTepa.

OcHOBHOM 3a1a4yeil TUCHUIUIMHBI sBseTCs (OPMUPOBAHME YMEHUH U HABBIKOB, IMO3BOJISIOLIMX Ha
OCHOBE M3y4€HHUS OINAaCHbIX M MOpakawoluxX (AKTOPOB YPE3BbIYANHBIX CUTyallUH IPUPOJHOTO,
TEXHOTE€HHOI'0 M BOGHHOI'O XapakTepa, APYTHX OMACHOCTEH YMENO pelaTh BOIPOCHI CBOEH 0€3011acHOCTHU ¢
HCIIOJIb30BAHUEM CPEJICTB CUCTEMBI I'PAKJAHCKOM 3aIUTHI.

2. B pe3yabTaTe 0CBOCHMS JMCHUIIIUHBI CTYAEHT J0JI/KEeH:
Obaadoams cneayoluMy KOMIETEHIMSIMU U UHAMKAaTopamMu ux poctwxkenus: VK-8.1, VK-8.5, VK-
8.7.
3uamo:
- XapaKTEepUCTUKH HNPHUPOJHBIX O€ACTBHUM, TEXHOTEHHBIX aBapuil M  KaracTpod Ha paJUallOHHO,
XUMHUYECKU U OMOJIOTHYECKH OTIACHBIX 00BEKTaX, MOpaKaroImue GakToOpbl IPYTHX OMACHOCTEH;
- OCHOBBI BO3JICHICTBUS ONACHBIX (DAKTOPOB UpE3BBIYANHBIX CUTYallMi Ha YeJIOBEKa U MPUPOAHYIO Cpeay,
JOIYCTUMBbIE TIPEJEIIbHbIE KPUTEPUU HETATUBHOTO BO3/IEHCTBUS;
- Mepbl 0€30IacHOro MOBEAEHHUS MpH NpeObIBaHMM B paiioHax (30HaX) MOXapoB, PaJUOAKTHUBHOTO,
XUMHUYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHUS;
- crnocoObl M CPEACTBA 3alUThl YEJIOBEKA OT BO3JEHCTBUS MOpa)karolMX (HDaKTOpPOB 4Ype3BbIYANMHBIX
CUTYallMi IPUPOJIHOTO, TEXHOI'€HHOTO M BOEHHOT'O XapaKTepa.
Ymemu:
- HUCIOJIb30BAaTh CPEACTBA 3alUThl OPTaHOB JbIXaHWS W KOXH, MEIUIMHCKHE JJIs CaMO3allUuThl U
OKa3aHHUs IOMOUIH JIPYTUM JIIOJISIM;
- IPUMEHATH IIEPBUYHBIE CPEJCTBA MOKAPOTYIICHUS Ui JIOKAJIU3alUU U TYIICHUS M0’Kapa, BOZHUKILIErO
B aynuTopuu (JlabopaTopui);
- OKa3bIBaTh ce0e M JAPYruM MOCTPAAABIINM MEAMIIMHCKYIO ITOMOIIb C UCIIOJIb30BAHUEM TaOEIbHBIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.
Braoemy:
- npuéMaMHM TNPOBEICHMS] YAaCTUYHONW CaHUTapHOM 0OpabOTKM Mpu BBIXOJE U3 palloHa (30HBI)
PaZvo0aKTUBHOIO, XMMHUYECKOTO U OMOJIOTrHYECKOI0 3arpsi3HEHUS (3apaKeHus);
-- croco0amu ¥ TEXHOJIOTUSMU 3aIIUThHI B UYPE3BbIYAHBIX CUTYAIUSX.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
Pazoen 1. Onacnocmu npupoonoeo xapakmepa.
Cruxuiinble O€JCTBUS, SIBICHUS IPUPO/IbI Pa3pYLIUTENbHON CUJIbI - 3EMJIETPSACEHUS, HABOIHEHUS, CEJIEBbIE
MTOTOKH, OTOJI3HHU, CHEXKHBIE 3aHOCHI, U3BEPKEHHUE BYJIIKAHOB, 00BaJIbI, 3aCyXHU, yparaHbl, Oypu, OKaphl.
Paszoen 2. Onacnocmu mexnozennozo xapaxkmepa.
ABapuu 1 katacTpodsl Ha paJiMalliOHHO OMACHOM OOBEKTE, XUMUYECKH OMACHOM OOBEKTE, OMOJIOTHYECKU
OMacHOM OO0BEKTe; Ha TpaHCHOpTE (KEJIE3HOJOPOKHOM, aBTOMOOWIBHOM, PEYHOM, aBHAIIMOHHOM); Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX XKU3HE00eCeueHUs.
Paszoen 3. Onacnocmu 6oennozo xapaxmepa.
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[IpuMeHnenrne OpyXusi MacCOBOTO TOPAKEHHs (SAEPHOTO, XUMUUYECKOTO, OHOJIOTHYECKOT0), OOBIYHBIX
CPEICTB C 3a)KUTaTEIbHbIM HANOJIHEHHEM, HOBBIX BUIOB OpYXUsS. 30HBI 3apayKEHUSI OT CPEJCTB MOPAKEHUS
U UX BO3JICHCTBUE Ha HACEJICHUE U OKPYXKAIOIYIO IPUPOJIHYIO CPELY.

Pazoen 4. Ilosxcapuas 6ezonacnocme.

[Toxapnas onmacHocTb. [loxapHas oxpana. Knaccudukamus moxxapoB MmoxapoB B 3JaHUSX W TIOMEIIECHHUSIX.
Craguu pa3BuTus noxapos. Jlokanuzauusa U TylmieHUE MokapoB. IlepBHuHbIE cpeacTBa MOKAPOTYILIEHUS
(ornerymurenu OIT -8, OVY-2, OBII-5, BHyTpeHHUI OKapHbIN BOJAOIPOBOM) U MIpaBuIIa MOJIb30BAHUS UMH.
ABTOMaTHYECKHE CUCTEMBbI MOXKAPOTYIIEHUS] — NMPUHKJIEPHbIE U JpeHuepHble. OrHeTymamume BenecTBa —
BO/JIa, [I€HbI, HErOPIOYME r'a3bl U pa30aBUTEINH, IOPOIIKOBBIE COCTABbI, raJIOI€H3aMEIICHHbIE YTIIEBOA0POIbI.
Pazoen 5. Komnnexc meponpusmuii 2paxcOanckol 3auumol HaceaeHus.

- Omnosemenne u uHpopMHpoBaHHE HaceldeHUs 00 onacHocTu. I[IpuHsATHE HaceneHMEM CHUTHAJIOB
onopemeHus: («Baumanue Bcem!», «BosmymHas TpeBora», «PamManvoHHas OMAaCHOCTHY», «XHMHUYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK ACUCTBUS MO HUM. DBaKyallds HACEJIEHUs U3 30HBI OMACHOCTH.
CriocoObl 3BaKyanuu DKCTpEHHasl 3BaKyalusi CTYJICHTOB U3 ayIMTOPUU IPU BOSHUKHOBEHHH I0Kapa.

- CpencrtBa mHANMBUYyaTbHOU 3anuThl opraHoB aeixanus (I'TI1-7, I'TI-9, P-2, V-2K, PITA-1, PIII'-67M, PVY-
60M, «Denuxcy, ['’I3K, AT, AI1I-3, TI3VY-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K) uenoseka.
MenuuuHcKHe cpeicTBa 3allUTHI .

- CpenctBa KOJUJIEKTHBHOM 3amuThl  HaceneHus. Hasnauenue, 3alIUTHBIE CBOMCTBA  yOEXUIL.
[IpotuBopanuanuonnsie ykpoitus (I[IPY, mom3emHbie memexoaHbie MEpexoibl, 3aryOJICHHBIE CTAHIIMH
METpPOIIOJIUTEHA), MPOCTEUIINE YKPBITUS (TpaHIIEH, OKOIbL, MepeKpbiThie wienu). [IpaBuna 3aHATHS
yoexHuIIa.

Pazoen 6. Oxazanue nepsoui nomowu.

Oxa3zaHue nepBoi NMOMOIIM NP OXKOTAX, PaHEHHUAX, 3apakeHHsX. [IpoBeieHHe YaCTUYHOW CaHUTApHOU
00pabOTKM KOXHBIX TOKPOBOB UYE€JIOBEKa IPU BBIXOJAE M3 30H paJUOAKTUBHOIO, XHMHMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHNUS ), U3 30H MTOXKAPOB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatino Cumyayuu.

ABapuiiHo-criacaTenbHble pabOThl. DKCTpEHHasl 3BaKyalus W3 ayauTopuu (J1abopaTOpuM) B YCIOBHUSAX
[0’Kapa, paJuallMOHHOI0, XMMHYECKOT0, OHMOJIOTMYECKOTO 3arpsi3HEHHUS] TEPPUTOPUU C HCHOJIb30BAaHUEM
npocreimux cpenacts 3auuThl («Dennkey, I'/[3K, npotusorasza ['TI-7 ¢ AIII-3).

4. O0beM yueOHOM THCUMILINHBI

O0neM TUCHUILINHBI

Bua yueOHo# padoThbl

3E AKajgeM.4 | ACTPOH.4
O01mas TpyA0eMKOCTb JUCUMIIJIMHbI 1 36 27
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12

[IpakTrueckue 3aHsATHS - - -
JlaboparopHbie paboThI - - -
CamocrosiTesibHas paboTa 0,56 20 15

CaMOCTOSATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHBI 0.56 19,8 14,85
KonrakTHas camocrositenpHas paboTa ’ 0,2 0,15
Buja uTOroBoro KOHTpoOJIf: 3a4er
'. JOKYMEHT IIOAITMCAH
HEKBAJTM®UIITMPOBAHHOU
OJIEKTPOHHOMU TITOAITMCBIO
[3) Bnaneneu: ®unaros Cepreii Hukonaesuu
I/IS npopekropa:Ciy»xba npopekropa 1o yaeGHoOH 114
paoote
HeiictButeneH: ¢ 26.03.2021 no 26.03.2022
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