AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HOCTpPaHHBIN A3BIK»

1. eab AUCHUIIMHBI — IpHOOpeTeHne 00yJaromMuMucs o01Iel, KOMMYHUKaTUBHOHN U
npodeccHoHaIbHOM KOMIETEHLIMH, YpPOBEHb KOTOPBIX HAa OTHAENbHBIX 3Tamax s3bIKOBOM
MOATOTOBKM  IO3BOJISIET  HCIOJB30BaTh  MHOCTPAHHBIM  SI3bIK  TPAKTUYECKH Kak B
npodecCHOHANBHON (TPOM3BOJCTBEHHOWM M HAydyHOW) [EATEIbHOCTH, TakK W Ui Ieiei
caMm000pazoBaHUsI.

2. B pesyabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHHUS.

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

3uamo:

- OCHOBHbIE CIOCOOBI  COUETAEMOCTH  JIEKCUYECKUX  E€JUHHUI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIE MOJICIIH,

- pYCCKHME DOKBUBAJIEHTBHl OCHOBHBIX CJIOB U BBIPQXEHMM peuyd B Mpolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUSI;

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

- MACCHBHYI0 M AaKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIIEHAyYHYIO U CIEHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO AJisi paOOThI HaJl TUITOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemu:

- paboTaTh C OpUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CcO cI0BapeMm;

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

- BECTH PEUEBYIO JIEATEIBHOCTh IPUMEHUTENBHO K cpepe ObITOBON U MpodhecCuoHaIbHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHMS,
HaBbIKAMU M YMEHHUSIMU DPEUYEBOIl JEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccuoHaIbHOM KOMMYHUKALMK, OCHOBaMU IIyOJIUYHON peun;

- OCHOBamHM pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPhI HA U3y4a€MOM HHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

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

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  riaroioB. OOpa3oBaHue (opM  MPOCTBIX, IPOJOJIKEHHBIX,
nepQexTHbIX U Nep(EeKTHO-IPOJOHKEHHBIX BPEMEH TJarosia. BonpocutenbHble NpeioKeHHs B
pa3nuuHbIX BpemMeHax. OOpa3oBaHue OTpUIATEIbHBIX (OPM TiIarosia B pa3jIMuHbIX BpEMEHAX.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPHEKTHBIX BPEMEH TJIAroJIbHBIX GOpM U
ynoTtpebnenue Qopm crpamatensHoro 3anora.l.4. BumoBpemeHHble (OpPMBI  TIJIAroJioB.
OObpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEePPEKTHO-IIPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpeanaokeHus: B pa3IudHbIX BpeMeHax. OOpa3oBaHue OoTpULATENbHBIX (opm
rJ1arojia B pa3JinyHbIX BpEMEHaX.

1.4 Tlpuuacrtus. [lpuyactusa Hacrosmiero u npouennero speMmenu. [leppextHsie popmel
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AGCOTIOTHBIN PUYACTHBIA 000POT.

1.5 Undpunutus. @opmbl unuuutua. IlpogomkeHHblii 1 neppekTHbIH MHPUHUTHB.
OyHkuuu HMHQUHUTHBA B MpemiokeHud. OOpazoBaHue u ynoTpeOiieHne WHQUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE) U «CI0KHOE JIOTIOJTHEHHEY.

1.6 Mopnanbhbie riaroiel. CTpykTypa npemioxkeHus. [IpuHuunsl cioBooOpa3oBaHHMs.
Coxkpamenust (a66peBuarypsl). O603HaueHue natel [IpaBuiia YTEeHUS XUMHUUYECKHX JIEMEHTOB,



0003HaueHH 1 (HopMyT HEOPraHWYECKUX COCAMHEHMM U YPAaBHCHHH XWMHUYECKHX PEaKIIUM.
[IpaBuna urenus enuHuy u3MmepeHus. [lpaBuwia uTeHussT HaWMMEHOBAaHUM OCHOBHBIX
OPraHUYeCKUX COCTMHECHUH.

Paszpnen 2. Pa3BuTue HaBbIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B CIIeMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. Texnuka 6e3onacHocTu B taboparopuu. M3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOraembl IKOJIOTUH.

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

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 WMsyuvaromiee yTEHUE HAYYHBIX M HAyYHO-TIOMYJISPHBIX TEKCTOB IO BbIOpAHHOM
CHEelMaIbHOCTH Ha mpumepe TekcToB: «Hayka u HayuHble MeTOIbD», «XHUMHYECKOE
npennpustiue», «COBpPEMEHHbIE WHKEHEPHbIE TEXHOJOTUM», «XHUMHUYEcKas JabopaTopusl.
Texnuka 6e3omacHOCTH B yabopatopuu. M3mMepeHHss B XUMUYECKOW J1abopaTopum», «XHUMHS
Oynymero. CoBpeMeHHbIe TEHACHLIUN pa3BUTHs Hayku», «buorexnosnorus. @apmaleBTHUECKHE
MIPOU3BOJICTBaY, «3eneHas xumus. [Ipodaempl sKoI0rum».

Jlexcuyeckne  OCOOEHHOCTM ~ TEKCTOB  HAYyYHO-TEXHUYECKOW  HampaBiIE€HHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEpaTyphl HAa U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TeEMaMm:

3.1.1. «I'oBopum o cebe, 0 cBOe 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 MoHosnoru4eckas pedb Mo Teme «o cebe m o Oymymiei npodeccuny». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PedeBoil OSTHUKET TOBCEAHEBHOTO OOIIEHUs (3HAKOMCTBO, TPEICTaBICHUE,
YCTaHOBJIEHUE U TOJIepKaHHE KOHTAKTa, 3alpoc U cooOlIieHne MHPopManuu, noOyKJIeHHe K
NeMCTBHIO, BBIPAXKEHHUE TPOCHOBI, COrIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH 10 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATbHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuunble BapuaHThl epeBoia NpUYacTUil Ha pycckuil s3bIK. [IpuuacTHbIe 000POTHI U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. DOpMbI cocaraTelbHOr0 HAKJIOHEHUS B U3y4aeMOM
a3plke. MojanbHble THarojabl M HUX HCIOJIb30BaHHE B MPEAJIOKEHUSX B COCIIaraTelIbHOM
HaKJIOHEHWH. Tumbl YCIOBHBIX IpeUIOKEHUH. BapuanTel mnepeBoja IpEUIOKEHUH B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCJIOBHBIX MNpeayokeHuid. [lopsgok clioB B HpPeIOKEHUH.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. V3ydeHue mnpaBuil IMepeBojia pa3iNYHbIX (OpM HH(OUHUTHUBA U HHPUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.



4.4 N3zyuyaroiiee yTeHUE TEKCTOB 10 TEMATHUKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMUUECKOM 1a00paTopum.
CIEHMAJIbHOM HAyYHO-TEXHUYECKOW JIUTEpPaTypHI.

CTUINCTHYECKHE
Opranuzanus padoThl

0COOEHHOCTH
CO CICIMAIBHBIMU  CIIOBAPSIMH.

[lonatue o pedepupoBanun u

aHHOTHUPOBAHUM TEKCTOB IO creuuanbHocTu. I[louck HOBoON uHOpMmanuu npu pabdorte ¢

TEKCTaMU U3 MEPUOAMYECKUX U3JIaHUI U MOHOTrpaduii, HUHCTPYKUUH, IPOCIIEKTOB U CIPABOYHOMN

JUTEpaTypsl 110 PaCCMaTPUBAEMON TEMATHUKE.
4. O0beM yueOHOMH TUCHMILTHHBI

Cemectp Cemectp
Bceero N ) 3 4
Bun yae6HO# paGoTsI cemecTp cemecTp cemecTp ceMecTp
3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E Axan.
q, q, q, q, q,
Obwast Tpy10eMKOCTE | o | 3540 120 | 72,0 | 2,0 | 720 | 2,0| 72,0 | 3,0 | 108,0
AHCHHMILIHHEI
Konraxruas padora— | 3 ol 1590 | 09 | 32,0 | 0,9 32,0 09| 32,0 |09/ 32,0
ayIMTOPHbIE 3aAHATHSA:
{g;;qnqecm/le SAMATHA 1 36 1128,0 1 0,9 | 32,0 | 0,9 | 32,0 |0,9] 32,0 |09 32,0
Camocrosirennnas 44| 160 | 1,1 | 40 | 1,1 | 40 |[1,1| 40 |1,1| 40,0
padora
Konrakraas 0.6 0.2 0.2 0.2
camocTosiTelbHasg paboTa
CaMOCTOSATEIbHOE 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 xontpous u3z YII + + +
OK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakthHas pabora -
MIPOMEXKYTOUHAS 0,4 - - - 0,4
aTTeCcTalus 1,0 B B B 1,0
[ToaroroBka K ’3K3aMeHy. 35,6 - - - 35,6
Bun urorosoro 3auer 3auer 3auer OKx3aMeH
KOHTPOJISA:
Cemectp Cemectp
. Bcero
Bun yuebHoii 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
a0O0TBI
P 3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTp.
q, q, q, q, q.
OOmras
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JTUCIUTLINHBI
Konrakras 3,58 | 96,75 |0,89| 24 (0,89 24 |089| 24 [089| 24
padora —




ayIuTOPHbIE
3aHATHA:

[IpakTrueckue

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

CamocroaTejbHas

paGora 44 | 120 |1,11| 30 |1,11] 30 [1,11]| 30 |1,11] 30,0

KonTakTHas
CaMOCTOSTCIbLHAS 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

KonrtakthHas pabota
—  [POMEXKYTOYHAs 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00

IloaroroBka k 26,70 _ - - 26,70
JK3aMEHYy.

Bua utorosoro
KOHTPOJIA:

3ayer 3auer 3auer IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«HcTopus (mcropusi Poccun, Bceodiasi ucropusi)»

1 Heab aucuumInHbl — GOPMHUPOBAHUE Y CTYJACHTOB 1IETIOCTHOTO MPEACTaBICHUS 00
HCTOpUYECKOM mponuioM Poccuu, ee MecTe BO BCEMUPHO-UCTOPHUECKOM MPOIIECcCe.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIeyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX TOCTHKCHUS:

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

3namo:

— OCHOBHBI€ HAIpPaBIIEHHUs, TPOOJIEMbI 1 METO Il UICTOPUIECKON HAYKH;

— OCHOBHBIC 3Talbl M KIIOYEBBIE COOBITHA ucTOpun Poccum m Mupa; 0COOCHHOCTH
Pa3BUTHS POCCHUHCKOTO TOCYIapCTBa, BBIAAIONIMXCS JESTENIed OTEYECTBEHHOW M BceoOmein
HCTOPHH.

Ymemy:

— COOTHOCUTH OOIIME HUCTOPUYECKHUE TMPOIECChI M OTACIbHbIC (DAKTHI, BBISBIATH
CYIIIECTBEHHBIC YEPThl HCTOPUYECKHUX IMPOIECCOB, SBJICHUU H COOBITHH; aHaIU3HPOBATH
COLIMAJIbHO-3HAYUMBIE ITPOOJIEMBI;

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

Braoemy:

— TMpeAcTaBiIeHUsAMH 00 HCTOPHMU KaK Hayke, €€ MeCTe B CHCTEME T'yMaHUTapHOTO
3HAHHS,

— MIPEICTABJICHUSIMU 00 OCHOBHBIX dTalax B UCTOPUHU YEJIOBEUECTBA U UX XPOHOJIOTHH;

— KaTeropHaIbHO-MIOHATHIHBIM anmapaToM W3y4aeMOu JUCIUIUINHEL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.




3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspen 1. Hcropus B cucreMe COUMAJIBHO-TYMAHMTAPHBIX HAayK. OCHOBBI
MeTO0JIOTHH HCTOpUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHHSI TOCYJapCTBEHHOCTH B
Poccum o cpaBHeHHIO ¢ eBpOIeiicKMMH paHHecPeIHeBeKOBbIMHU IOCy1apCTBaMH.

Mecro ucropum B cucreMme Hayk. lIpenmer mcropmueckoi Hayku. Posb Teopumn B
no3Hanuu npouuioro. CymHocTh, (Qopmbl, (QyHKUHMHM HcTOpHYeckoro 3HaHus. [loHsTue
HUCTOPUYECKOTO HCTOYHHUKA, KiIaccu(UKaLMs HUCTOpUYEeCKHX HcTOYHMKOB. Mctopus Poccum —
HEOTbEMJIEMas YaCTh BCEMUPHOI UCTOpUHU; 00111ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponiorene3. Heonutnueckas peBomtonmsi. CoruanbHbIi  cTpoil. Paznmoskenue
nepBoObITHOM 0oOmmHbL. [uBunm3anuu [pesnero Bocroka. ['ocymapcrBa antuanoctu. Hapoibt
U JpeBHeMIIne rocyapcTsa Ha Tepputopun Poccun. OtHorenes cnassH. Benukoe [lepecenenue
Hapo 0B B [II-IV BB.

Tpanuuuonusie (GOpMbI  COLMAIBHOM OpraHM3allii  €BPOIEHCKUX HapoJOB B
JOTOCY/IapCTBEHHBIN IepuoJ. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOW TI'OCYAApCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBHO-TIOJIUTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCHICKOM
rocygapcrBeHHOCTH. Hawano poccuiickoil rocypapcrBeHHOCTH. Kuesckas Pycw. Ilpunsatne
xpuctnancrBa. Pycckne 3emnm B XII — XIII BB. MoHroso-tatapckoe Hamectsue Ha Pyceh.
DKclaHcus B 3alajiHble U CeBEpO-3ama/iHble pyccKue 3eMild. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynmapctso.

MecTo cpenHEeBEKOBbsI BO BCEMHUpPHO-UCTOpUUYEcKOM Ipouecce. CkiaJaplBaHUE OCHOB
HallMOHAJBHBIX TocynapcTB B 3amamHoit EBpome. O6pa3oBanue Poccuiickoro rocymapcTsa, ero
HCTOPUYECKOE 3HAUEHUE.

Poccuss 8 XVI B. - XVII BB. V ucrokoB Hooro Bpemenu. OCOOEHHOCTH COCJIOBHO-
npenacraBuTenbHOM MoHapxuu B EBpone um Poccuu. Hawamo XVII Beka — smoxa BceoOiero
eBporeiickoro kpusuca. CUHXpOHHOCTh KPHU3HCHBIX CUTyallMid B pasHbIX cTpaHax. «CMyTHOe
BpeMsi» B Poccun.

I'enesuc kanuramusma. Ero gopmsl U cocyiecTBoBaHuE ¢ 3jeMeHTaMH (eojanu3ma.
OcoOenHocTu pa3nuyHbIX pernoHoB EBpombl. dopmupoBanue mupoBoro peiHka. [logbem
MaHy(QaKTypHOro npou3BoacTBa. POpMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBus B Poccuun. «Bropoe m3nanue» kpenoctHuuectBa — CobOopHoe
yinoxxenne 1649 r. u ropuandeckoe ohopmIIeHHE KpernocTHOTO mpaBa. Cekymsipu3aius pyccKoi
KYJIbTYPBI.

Paspnen 2. Or Hosoro k Hoseilimemy Bpemenu. Poccuiickast umnepust B XVIII-
Hayaje XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEpPHU3ALMM M IPOCBELICHHS.
Pedpopmbr Ilerpa | kax mepBas MONBITKA MOJEPHHU3ALMH CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit umnepun. OCHOBHBbIE HaIIPaBJICHUS «EBPOIEU3ALMN» CTPaHbI.
DBOJIIOIMS COIMANBHON CTPYKTYphI obOmiecTBa. JlanpHeliee pacmmpenne rpanull Poccuiickoit
UMIIEPUH.

Uneiituble u couuanbHO-noguTHueckue uUcToku IIpocBemenus. OCHOBHbBIE YepThI
IIPOCBETUTENBCKOM HJCOJOTHUH: YEJIOBEK M IOCYJapCTBO, «ECTECTBEHHOE IPABO», 3THKA. Mnes
mporpecca Kak TOCIOJCTBYIOIIEE TEUEHHE B OOIMIECTBEHHOW MbICHH. Poccusi B 3moxy
npocaelieHHoro adbcomorusma. Poccust u EBpona B XVIII Beke. M3mMeHeHMs B MEKyHApOIHOM
1oJioxkeHnu Poccniickoil nMnepuu.

Poccus B XIX cronerun. Ilpompinuienssiii nepeBopot B EBpone u Poccun: obiiee u
ocobenHoe. Baxxnelinue ycnosus nepexona Poccun k uHAyCTpuanibHOMY OOLIECTBY — peIlIEHHE
KPECTBSIHCKOTO BOIIpOCca u OTpaHNYEHUE CaMOJICpKaBHsl. JnurenbHOCTS,
HEIOCJIEJI0BATEIbHOCTD, IMKJIIMYHOCTD Tpoliecca Oyp:kyasHoro pepopmupoBanusi. EBpomnelickas
peBomtonust 1848—1849 rr. Utoru, 3HaueHne, HICTOPUIECKUE TTOCIICACTBUSI.



Ponb cyObexkTuBHOTO (akTopa B mpeojojeHun oTcraBaHus. Pedopmbr XIX Beka, ux
sHayenue. OOmecTBeHHbIe ABMKEHNS B XX Beke.

Poccus u mup Ha pyOexe BEKOB: HEPABHOMEPHOCTh U IPOTHUBOPEUMBOCTH PA3BUTHUSL.
OO11ue UToru poccUiicKoi MoiepHU3aluK K Hadainy XX Beka.

CootHomenue nonutuueckux cui B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBus. llepBas poccuiickast peoornus. OOpa3oBaHHE TMOJUTHYECKUX MAPTHI.
l'ocynapctBenHas nqyma Hadana XX BeKa Kak IEPBBIM ONBIT POCCHHMCKOrO MapilaMeHTapu3Ma.
CronbimuHckas arpapHas pegopma. I[lepBas mupoBas BoiiHa M ywyactue B Hed Poccum.
®eBpanbckas peBoitonust 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTUYECKON KU3HU CTPAHBL.

Paszgen 3. BcemupHo-ucropuuyecknii mnpoumecc M XX Bek. OT cOBeTcKoOro
rocyapcraa k coppemenHoi Poccun.

dopmupoBaHue M CYIIHOCTb coBeTckoro crpos (1917-1991rr.). Mapkeusm  kak
UJe0JIOTHYECKasi OCHOBA PEBOJIIOLIMOHHBIX IpeoOpa3zoBaHuil U poccuiickue peanuu. [loaroroka
u nobdena OxTs0pbckoro Boopy:keHHoro Boccranusi B Ilerporpane. 11 Bcepoccuiickuil cbesn
CoBeroB M €ro pemeHus. OKOHOMHYECKAas W COLMalbHAs IOJUTHKA OOJbILIEBUKOB.
I'paxnanckast BoitHa 1 uHOcTpaHHas uHTepBeHuus. Cynp0Oa u 3nauenue HOIla. VrBepxkaenue
oJHOMapTuitHON monuTuyeckor cucrteMbl. O6pazoBanme CCCP. Ilonutmyeckas OopbbOa B
naprun u rocynapcrse. CCCP B ronel mepBbix nartuietok (konen 20-x rr. — 30-e rr.).
dopmupoBaHue pexkuMa JU4HOM Biactu CTajliHA U KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBbI
ynpasieHus: rocynapctBoM. Totamurapusm B EBponie u CCCP: o0miee u ocodennoe. Baenrnss
nonutuka CCCP B 20-30-e¢ rr. HdesarensHocTh Komunrtepua. CCCP Bo BTOpoit MHpPOBOH U
Benukoit OtevuectBenHoit BoitHe. Pemaromuii Bkiag CoBerckoro Coro3a B pa3rpoM ¢ammsma.

H3MeHeHre COOTHOLIEHUS CUJI B MUPE TTOCJIE BTOPOl MUPOBOM BOMHBI. Havano «xosionHou
BoWHBY. «JlokTpuna Tpymsna» u «llman Mapmamnay. dopMupoBaHue OUIOJSPHOTO MUpA.
B3aumooTHoIEHNs co cTpaHaMu «HapoaHOU aemokpaTum». Co3nanue CoBeTa SKOHOMUYECKOM
B3aumorniomomu. Koudnukr ¢ FOrocmasueit. Opranuzamust CeBepoaTIaHTHUYECKOTO IOTOBOpa
(HATO). Coszpmanue Opranmzanuu Bapmasckoro moroopa. Boitna B Kopee. Tpynmnoctu
nocieBoeHHoro pasutus CCCP. YxecToueHHe MOIUTUYECKOTO PEXUMa U HJIEOJOTUYECKOTO
koHTpoJs. llombiTku oOHOBiIEHMs «rocynapcTBeHHOro conuanusmay. XX cwe3n KIICC u
ocyxaeHue KynbTa InaHocty Cranuna. «OTTenens» B IyXOBHOU cdepe.

OkoHomuueckue pedopMbl cepeauHbl 60-X ToJl0B, NPUYUHBI KX HE3aBEPILIEHHOCTH.
«l"ocynapctBo OnmaromenctBusi». IV u V Pecny6nmka Bo @pannmu. O6pazoBanue u Pa3surtue
OPI'. «OkoHomHueckoe uyno» fAnonuu. Pacnmaa xonoHuanbHOM cuctembl. HeokoHcepBaTu3M
Benukobpuranuu. Peitronomuka B CIIA.

Hapacranue kpusucHbIX siBIeHUI B coBeTcKoM oOmiectBe B 70-e — cepennne 80-X roJoB.
Hogas Konctutyuus CCCP. Konuenuus «pa3uroro conpanusma». Buemnss nonuruka CCCP
B KoHIIe 60-X Hayane 80-X IT.: OT pa3psiAKH K 000CTPEHUIO MEKTyHAPOIHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, 1I€TH, 3a/1a4i, OCHOBHEIE 3Tarbl, pe3ynbrarsl. Pacmag CCCP.
O6pazoanue CHI'.

CraHoBieHHE HOBOM poccuiickoi rocynapcTtBeHHocTu (¢ 1991- mo Hacrosimiee Bpewmsi).
JlubepanbHass KOHLENIUS POCCUHCKUX pedopM: TNepexol K PpPbIHKY, (opMUpoBaHUE
rpaKJaHCKoro oOmiecTBa U NpaBoBoro rocynapctBa. «llloxoBas Tepamusy» SKOHOMHUYECKUX
pebopm B Hauane 90-x TrTomoB. Koucturymus Poccuiickoit  ®enmeparuu  1993r.
MexHauuoHanbHble oTHOLIeHUs. [lonutudeckue maptuu U oOlIecTBEHHbIE ABMXKeHUS Poccun
Ha CcoBpeMeHHOM »Jtame. Poccus Ha nytu MonepHu3anuu. Poccus B cucteme MHMpOBOM
SKOHOMMKHU U MEXAYHApOIHbIX CBsi3eil. HOBbIE reonoimTH4Yeckoe pealuyd B MUPE U UX BIMSHHUE
Ha BHEIIHIO NMONMTHKY Poccuiickont denepannu.

4 O0beM yueOHOI M CUUIIHHBI.

Bun yueOHo# padboThl O0BpeM TUCIUNIINHEI




3E Axkan. | Acrp.

4. 4.
OO0uiasi TPyA0eMKOCTh AU CIUILIMHbI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4MHcJjie B popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinmu 0,9 32 24
B TOM 4ucIie B (popme NpaKTUUECKONW MOATOTOBKH (npu Hanuyuu) - - -
[TpakTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B (popme NpaKTUUECKONW NOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas paboTa
(AmmK uz VII ons 3au / 3au4 c oy.) 17
CamMocTosATenpHOE N3YUYCHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 60 45
BUObL CAMOCOAMENLHOU pabomwl)
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTAaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI

«IIpaBoBeneHue»

1 Leap AucHUNIMHbI — OBJIAJICHUE OCHOBAMH TIPABOBBIX 3HAHUH; (POpMUPOBAHHE OCHOB

MIPaBOBOM KYJIbTYpPbI U IPAaBOMEPHOTO MOBEICHUS TPaKIaHUHA CTPAHBI.
2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEH:

O6naaath ciaenyrOMUMI KOMIETEHIUSIMU U UHAUKATOPaMH UX JTOCTHKEHUS:
VK-11.1, VK-11.2, YK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,

3nams:

— OCHOBBI POCCHICKOW NpPaBOBOM CHUCTEMBI M POCCHICKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHu3al U (i)YHKHI/IOHI/IpOBaHI/ISI Cy,7:[€6HI>IX N UHBIX IIPaBOIIPUMCHUTECIIBHBIX U

IMPaBOOXPAHUTCIIBHBIX OPraHOB;

— TMpPaBOBBIE W HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccrnoHaabHOM

JIeSITCILHOCTH;

— IPaBOBbIE HOPMBI, PETyJIUPYIOIIME OTHOLIEHHE YeJOoBeKa K YEJOBEKY,

00111eCTBY, OKPYXAaIOIIEH Cpeie;

mpaBa U 00sI3aHHOCTHU TPAXKJAHUHA;
OCHOBBI TPYJIOBOTO 3aKOHO/IaTEILCTBA,
OCHOBBI XO35MCTBEHHOTO TPaBa;

Ymems:

OCHOBHBIE HAIIPABJICHHS] AHTUKOPPYIIIMOHHON JEATENBbHOCTH B PO

— HCIIOJIB30BaThb I3THUYCCKUC U IIPABOBBIC HOPMBI, PCryJIHPYOIIUE OTHOIICHUC

YeJIoBEKa K YeJIOBEKY, OOIIECTBY, OKpYXalolleil cpese, UCMOIb30BaTh MpaBa U CBOOOIbI
YeJI0BEKa U I'pa)</1aHWHa IpU pa3paboTKe COLUAIbHBIX IPOEKTOB;

— HCIOJBb30BATh W  COCTaBJIATh HOPMATHBHBIE M IPAaBOBBIE JIOKYMEHTHI,
OTHOCsIIMECS K MPO(ECCHOHAIbHON JEesTeNbHOCTH, MPEANPUHUMATh HE0OOX0IMMbIE MEPHI
K BOCCTAHOBJICHHMIO HaPYIIECHHBIX IIPaB;

— peanu30BbIBaTh IIpaBa U CBOOOIbI UETIOBEKA U IpaKJaHUHA B Pa3IMYHbIX chepax

KHU3HCICATCIIBHOCTH.

Baaoemy:



— HaBBIKaMU MPUMEHEHUS 3aKOHOIATENILCTBA MPH PEIICHUH MPAKTUICCKHUX 3a/1a4.

3 KpaTkoe coaep:kaHue JUCHUIIIMHBI

Pazoen 1. Ocnosbr meopuu cocyoapcmea u npasa

1.1 OcHOBHI TEOpUM TOCYIAPCTBA

1.2 OcHOBHI T€OpUU MpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OCHOBBI aIMMHUCTPATUBHOIO MIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPAaBOBOE SBJIEHUE B COBPEMEHHOM OOLIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MpaBa

2.6 HopmaTuBHOE mpaBOBOE peryaupoBaHue 3amuThl nHGopmaimu. [IpaBoBbie OCHOBBI
3aIIMTHI TOCYIapCTBEHHOM TalHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. I'paxganckoe MpaBo: OCHOBHBIE TIOJIOKEHUSI OOIIEH YacTH.

3.2. ABTOpcKO€ M MaTeHTHOE TMpaBO W  IpaBoBas  3alluTa  pe3yJIbTaToB
WHTEJUIEKTYJIbHOM.

3.3. OcHOBBI X035UCTBEHHOTO (IIPEeANPUHUMATEILCKOTO0) MpaBa.

3.4. OcHOBBI CEMEMHOTO TpaBa

3.5. OcHOBBI TPYJOBOTO IpaBa

Pazoen 4. Ocobennocmu npasosozo pe2ynuposanus npopheccuoHarbHOU 0essmeabHOCMU 6
OMOEeNbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcHOBBl  HallMOHAIBHOM  0O€30MaCHOCTH, TOCYAAPCTBEHHOM  MOJUTUKH U
3aKOHOJATENIBCTBO B 00J1acTH oOecreueHus AAepHO U palualluOHHON 0€3011aCHOCTH.

4.2 OcoOeHHOCTH TPABOBOTO PETYIUPOBAaHUS TpyAa paOOTHUKOB XHMHUYECKOU
MPOMBIIIICHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 0a3a peryjiMpoBaHUs XUMHUYECKOW U HepTeXuMHUecKOn
otpaciu B Poccun.

OO611ee KOJIMYECTBO pa3aeiioB 4.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThbl Axan | Acip.
3E
. q.
O01mas TpyA10eMKOCTb JUCHHUIIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[TpakTnueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi paboTa 2,1 76 57
KoHTakTHas camocrosiTesibHas padoTa 0,2 0,15
2,1
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IE€TI0B AUCHUIIIMHbI 75,8 | 56,85
Bua konTpos: 3auer
AHHOTAIUA
padouyeii mporpaMMbl JUCUMILTHHBI «DUI0COPUDY
1. Heab pucummiaunbl «Punocodusi» — chopMHPOBATh Y CTYACHTOB KOMIUIEKCHOE

MPEJICTaBICHUE O POJIM U MecTe (PMIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COIL[MAIBHBIX H
CCTCCTBCHHBIX HAYK, TIO3HAKOMUTH UX C OCHOBAaMU (1)I/IJ'IOCO(1)CKOFO 3HaHW, HGO6XO)II/IMI)IMI/I JIISA
pPEIICHHA TCOPECTUUCCKUX U NPAKTUYCCKUX 3a/1a4.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILIMHBI 00y4aIOLIUICA J0JI/KEH:



Ob6nagath ClEeayIOIUMHU KOMIETEHIMSIMU M HMHAMKATOpaMu UX JocTmkeHus: YK-5.4,
VK-5.5, VK-5.8, YK-5.9, VK-5.14.

3HaTh: OCHOBHOE COJIEp’)KaHUE TJIAaBHBIX (QMIOCOPCKUX IIKOJI U HallpaBJICHUH,
Mpe/ICTaBUTENEeH 3TUX ULIKOJ, CBSI3b M pa3nuuue ux ¢GuiocopCKux HUAEH, CBSA3b HCTOPUKO-
($bUmoCcoPCKUX KOHIEMIUNA C COBPEMEHHBIMU MPOOJIeMaMi HHAWBUAYATHHON W OOIIECTBEHHOU
KU3HU;

yMeTb: TIOHMMaTh U  aHaJU3UPOBATh  MHUPOBO33PEHUECKUE,  COLMAIBHBIE U
UHIUBUAyalbHbIE  MPOOJIEMbl  COBPEMEHHOW  JKM3HM; TIPaMOTHO BECTH JAMCKYCCHIO,
aHAJIN3UPOBATh OCOOCHHOCTH MEKKYJIBTYPHOI'O B3aHUMOJCHCTBUS, OOYCIOBIEHHBIE pa3Iu4yUeM
ATUYECKUX, PEJINTHO3HBIX W LIEHHOCTHBIX CHCTEM, ONUpasChb Ha HapaOOTaHHBIA B HCTOPHU
¢unocopun Marepual; TNPUMEHATh IMOJydeHHble (uiaocopckue 3HAHUS K  PELIECHUIO
npodecCHoHaNBHBIX 33]1a4;

BJIAJIeTh: MPEACTaBICHUsAMU O (pusocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B
CUCTEME T'yMaHUTapHOIO 3HaHMs; OCHOBaMM (MIOCOPCKOTO MBIIUIEHHUS; KaTeropuaibHbIM
anmnapaToM M3y4yaeMoM JMCUUIUIMHBI, (PUI0COPCKUMU METOJAAMH aHAJIM3a PA3IMYHBIX MPOOIeM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl Ji BBIPAOOTKM CHCTEMHOTO, LIEJOCTHOTO B3IUIsJa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. Kpartkoe cogep:xaHue JUCHMILTHHbBI

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

Paszpnen 1. OcHoBHBIE (uiIoCcO(PCcKHE HIKOJIBI.

AnTtnuHas ¢uinocopus (mocoxparuku, coductel, Coxpar, [demoxpur, I[lnatoH,
ApucroTenb, 3UIMHUCTHYECKU-pUMCKas ¢uiocodus). OCHOBHBIE MPOOIEMbl CpPEAHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemeukas kinaccuueckast ¢punocodusi. Pycckas gunocodus XIX —
XX BB. OcHOBbl MapkcucTcko ¢unocopun. OCHOBHBIE HAIpPABJIEHUS COBPEMEHHOM
¢unocodpun.

Paznen 2. ®uiocockue KOHIENIUM OLITHSI M TO3HAHUS.

[IpoGnema ObiTust B ucropun ¢unocopuu. IloHATUS MaTepUAIBHOTO U HIECATBHOTO.
OcHoBHble (unocockue HampaBiIeHUs: MaTepualiu3M U uaeanusM. [IpuHiun riaoOanbHOrO
3BOJIFOIIMOHM3MA B COBPEMEHHOM HAyYHOW KapTUHE MUpA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.

[Ipoucxoxaenue coznanus. Posb Tpyna B IpOUCXOKICHUH CO3HaHUs. Maeanuctuueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanue u Mmo3r. Co3HaTenpbHOE U
6ecco3HarenbHoe. Co3HaHue U si3bIK. CO3HAHKME U CAMOCO3HAHUE.

KoHuenuuu rHOCEONOrMM B UCTOPUM  (QUIOCO(PHUM: CEHCyaau3M, pallOHAIHU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETIIIHS BPOXKICHHBIX UAEH, anpuopu3M. J(uajaeKkTuka mo3HaHus:
YyBCTBEHHOE U paluoHagbHOe. OCHOBHbBIE TEOPUH UCTUHBI.

Paspen 3. IlpoGJiembl yesioBeKka B (pHJI0COPUH.

UYenosek kak npeamet ¢gunocodckoro aHanusa B uctopun punocoduu. [Ipoucxoxaenue
YeJloBEeKa: IPHUPOJHbIE W COLMAIbHBIE YCIOBUS AaHTpPONOCOIMOoreHesa. buonoruueckoe wu
colManbpHOE B yesoBeke. UHIMBUA, UHAUBUAYAIBHOCTD, TIUYHOCTD.

CMbICI KU3HU U NIpeJHa3HaueHue 4denoBeka. JKu3Hb, cMepThb, OeccMmepTue. [IBrkeHue
HEHaCWIHs, €ro poJib B coBpeMeHHOW xu3Hu. llenn u wnenHoctu. CpoOona BoJM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIIMTHO3HBIE, 3CTETUYECKUE LIEHHOCTH.

Pa3nen 4. @usnocopust ucropuu u odmecTa

YenoBek B CHUCTEME COLUAILHBIX CBs3ed. JlmyHocTh W Macchl, cBOOOIa |
HeoOxomumMocTh. dumocodusi uctopuu: (GopmManMoHHAsS W IUBUIU3ANHOHHAS KOHIICTIIIHHI
ucropuyeckoro paszputus. [Iporpeccucrckue U HUKIMYECKHE MoOJAEAH pa3BUTHs. [1oOanbHbIE
npo0ieMbl coBpeMeHHocTU. KoHlenys ycToiurBOro pa3BUTUs U CLICHApUU OyayILEero.



ObmectBo u ero crpykrypa. CouuanbHas, MNOJIUTHYECKas M JTyXOBHas cdepbl
obmectBa. Konnenuuu rocynapctsa B uctopuu punocodcekoit Mpiciu. ['paxganckoe o0mecTBo
1 IIPaBOBOE TOCYIapCTBO.

Paznen 5. @unocopckue npodiaeMbl XMMUU U XUMHYECKOH TeXHOJIOTHH

Hayuynoe u BHeHayuHoe 3HaHue. CTpyKTypa HayYHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hay4Hble peBOJIONMH M CMEHA THIIOB palMoHaIbHOCTH. Hayka B coBpeMEHHOM Mupe. DTHKa
HAyK{ U OTBETCTBEHHOCTbH YUCHOTO.

[IpoGnema cooTHOIIEHUST Hayku M TeXHUKUA. CoONManbHBIE TOCIEACTBHS HAyYHO-
TEXHUYECKOTO Tporpecca. ITUYECKHE M DKOJOTHYECKHE HWMIEPAaTHBBl PA3BUTHS HAYKH U
TEXHUKH.

MecTo XMMHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas MpoOieMa XUMUHU KaK HAYKH U
npousBojacTBa. llenn wu  3amaunm  xumudeckoil — texHosoruu. Crnenupuka  XUMHKO-
TEXHOJIOTUYECKOTO 3HaHMS: (PYHJAMEHTAIBHOE U MPUKIIAIHOE, SMITUPHUECKOE U TEOPETHUECKOE.

4. O0beM yueOHOMH TUCHUTILTUHBI

Buner yue6HOM paboThI 3E Axan. 4. Actp. u.

OO0uiasi Tpy10€eMKOCTb AU CIUNIJIMHBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTHueckue 3aHATHS: 0,44 16 12
CamocrosiTejbHas padora: 1,67 60 45
CaMOCTOSATETFHOE N3YUCHUE PA3/IeIOB JUCITUTUIMHBI 1,67 60 45
Bua konTpoasn: JK3aMeH

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI 3JKOHOMMKH H yIIPABJICHUS NIPOU3BOICTBOM»

1 Heap AUCHMIVIMHBI — TIOJYyYEHME CHUCTEMbl 3HAaHUH 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSAX  (PYHKIIMOHUPOBAHUSA  IPOMBIIUIEHHOTO  MPOM3BOACTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMMKH, (OPMUPOBAHHE HKOHOMUYECKOTO MBIIIJICHUS U HCIOJIb30BaHUE
ITOJTY4EHHBIX 3HAHUHI B IPAKTUYECKOU NEATEIBHOCTH.

2 B pe3yabraTe H3y4eHHUs] JUCHUILIUHBI 00YUAIOLIUIICA 10JI7KEH:

Obnadams CIENYONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

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;

OIlIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16, OlIK-3.17

3nams:

- OCHOBBI SKOHOMHUYECKOM KYJIbTYpHI, B TOM YHCJie (PMHAHCOBOW I'PaMOTHOCTH;
- OCHOBBI POCCUHCKOW MPAaBOBOM CUCTEMBI U POCCHICKOTO 3aKOHOAATENbCTBA, IIPABOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B cpepe npodeccnoHaIbHOM e TeIbHOCTH;

- IPaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOILIEHHE YeJIOBEKa K YEJIOBEKY, OOILIECTBY,

OKpYKAIOIIEH CpeJIE;

- OCHOBHBIE KaTE€rOpPUH U 3aKOHbI 5KOHOMUKH;

- OCHOBBI 9KOHOMHYECKOM EATEIBHOCTH NPEIIPUSTHS, ET0 CTPYKTYPY U OTPACIIEBYIO
creuu@uKy; Kinaccu(puKauio NpeAnpUsITHi IO IPaBOBOMY CTaTyCy;

- co/Iep’KaHue ITarnoB pa3pabOTKU ONEPaTUBHBIX IUIAHOB PA0OThI MEPBUYHBIX
ITPOU3BOJICTBEHHBIX IIOIPa3CIICHUN.
Ymems:
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- UCTIOJIB30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU MPUHATANA 000CHOBAHHBIX PEIICHUH B
Pa3IUYHBIX 00JIACTSX ACATEIHHOCTH;

- UCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMUKH MPU PEIICHUH MPOU3BOICTBCHHBIX 337124,

- OCHOBAMH XO3SMCTBEHHOTO M IKOJIOTMYECKOTO TPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHYECKHUI aHAIN3 WHKECHEPHBIX PEIICHUM.
Braoemy:

- HaBBIKaMH BHIOOpA SKOHOMUYECKH 00OCHOBAHHBIX PEIICHUN B PA3JIMYHBIX 00JIaCTIX
KU3ZHEACITCIIBHOCTH,

- METOJIaMH Pa3pabOTKX MPOU3BOACTBEHHBIX TPOTPAMM U TUTAHOBBIX 3aJaHUM IS
MIEPBUYHBIX MPOU3BOJICTBEHHBIX MO IPa3/ICIICHUI;

- HaBBIKaMH BHIOOpA SKOHOMUYECKH 00O0CHOBAHHBIX PEIICHUN C YUETOM MMEIOIIMXCS
OTpaHUYECHUU.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: DOxoHOMUYECKHE MOTPEOHOCTH, Osiara U pecypchl. DKOHOMHUYECKHE CUCTEMBI U
ux  cymHocTb.  OOmIeCTBEHHOE  MPOM3BOACTBO M OSKOHOMHUYECKHE  OTHOLICHHS.
[IpousBocTBEHHBIE  BO3MOKHOCTH ~ OOIECTBA HW  JKOHOMHYECKHM  BbIOOp.  KpuBas
IIPOM3BOJICTBEHHBIX BO3MOXKHOCTEH. 3aKOH YObIBalOIIEW MpENeNbHON MOJe3HOCTU. Tumbl u
MOJENU HKOHOMUYECKUX CHUCTEM. OJEMEHT 53KOHOMUYECKOW cHucTeMbl. TpaaulroHHAas
sKOHOMMUecKas cuctema. CoOCTBEHHOCTh: (POPMBI U IyTH UX MPeoOpa3oBaHUs.

Tewma 2: PorHOYHBINA MeXaHU3M crpoca U npeanokeHus. CoBeplleHHas U HECOBEPIICHHAs
KOHKypeHUIUU. ToBapHbIM (PBIHOYHBIM) THUN OOLIECTBEHHOrO Mpou3BoAcTBa. CyIIHOCTH M
YCIIOBUS BO3HUKHOBEHHS PbIHKA. BUbI pHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap u €ro
cBoiictBa. Cripoc U npeuioxkeHre Ha pbiHKe. [IoHATHE «3TaCTUYHOCTEY». DIACTUUYHOCTH CIIpOCca
U TpeIoKeHUs, ToueyHas u JyroBass. CoBeplleHHass M HECOBEPILIEHHAs KOHKYPEHIIMH.
Mounononus. Makcumuzanus npuOblid MOHONOJUCTOM. OUronous.

Tema 3: [loHsiTHE HAUMOHAIBHOW OSKOHOMHKH, OCHOBHBIE MAaKpOIKOHOMHYECKHE
nokazarenu. [IOHATUS COBOKYIHOTO CHpoca M COBOKYIHOTO MPEUIONKEHHs, (aKTOpPBL,
BIMSAIONINE Ha WX u3MeHeHus. [loTpeOneHuss u cOepekeHus. IKOHOMUUYECKHH KpyrooOopoT.
[IpousBoacTBo, 00MeH u pacupeneneHue. [loTpedbnenue, coepexenne, HMHBECTUIIMA TOBApOB U
YCIIYT.

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

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tema 5: [lpeanpusarue kak CyOBEKT PHIHOYHOTO XO3SIMCTBA. JKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTM HUX IMposABIIEHUS Ha mnpeanpusatud. Ponp cnenpanucra XUMHYECKON
npoMmblnieHHoctu. Ilpennpusitue B cucreMe pblHOYHOM 3KoHOMHKHU. [lpenmpusitue — kak
CyOBEKT ©  OOBEKT TPEINPUHUMATEIHLCKOW  JCATEIBHOCTH. 3aKOHOJATeNbHas  0aza
MpeaNPUHUMATENbCKON JedaTenbHocTU. HopMmaTHBHO-IIpaBOBbIE aKThI, pEraMEHTHPYIOIINE
NeSITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIBCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHENIHSISI ¥ BHYTPEHHSIS cpesia
MPEANPUATHS.

Tewma 6: MatepuanbHo-TexHudeckass 0a3a mnpousBojacTBa. CblpbeBass U TOIUIMBHO-
sHepreTuueckas 0aza XUMHUYECKMX HNpOM3BOACTB. Ilpon3BoicTBeHHass mporpamma H
MIPOM3BOJICTBEHHAs! MOIHOCTH IpeanpusiTus. KauecTBO U KOHKYPEHTOCIOCOOHOCTh MPOIYKIIUH.
DOKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIpbS U TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTHUBHBIE HCTOUHUK ChIpbs U SHeprun. Opranusanus CKJIaJacKoro Xo3sucTaa.

Tema 7: MaTepHabHO-TEXHUYECKUE pecypcesl MPEAIPHUATHS. OcHoBHbIE
MIPOM3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEANPUATUIN: TOHATUE, KIaCCU(PUKAIUSA U CTPYKTYpA.
[lonsiTie U CTPyKTypa OCHOBHBIX cpeAcTB. OIIEHKa OCHOBHBIX CpPEICTB. MeETOIbl OLIEHKU
OoCHOBHBIX (QoHJI0B. [lokazaTenu ucnonb30BaHUsI OCHOBHBIX MTPOU3BOJICTBEHHBIX (poHA0B. M3HOC

11



U aMopTH3alus OCHOBHBIX (oHJI0B. OneHka 3((HEKTUBHOCTH HCHIOIb30BAHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHI0B. BOCHpon3BOoACTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeicTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTPYKTypa. Mcrounuku ¢popmupoBanus 0OOpOTHBIX CPENICTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  IPEIIPUSTHH.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsle pecypcsl mpennpustusd. llepcoHan npeanpusaTus U €ro CTpyKTypa.
OcCHOBBI OpraHuzalMy Tpyna Ha npeanpusTii. I(GEeKTUBHOCTh UCHOJIb30BaHUS MEPCOHANA U
pabouero BpemeHu. [Ipom3BoauTensHOCTh Tpyda W omiara Tpyna. Opranuzanus 3apaboTHOM
mwiatbl Ha npennpusTui. CoctaB M CTPYKTypa HMPOMBIIIJIEHHO-IPOU3BOACTBEHHOIO M€PCOHAA.
[Ipou3BOAUTENBHOCTH TPYyZa: MOHATHUE, MIOKA3aTENU U METOJIbl u3MepeHus. UnauBuayanbHas u
oOliecTBEeHHasl ~ MPOU3BOJAUTENBHOCTh  Tpyna. PesepBl U (akTopbl  IMOBBILIECHUS
MIPOU3BOIUTENBHOCTH Tpyaa. @OpMbl, CUCTEMBI U pa3Mep OIUIAThl Tpy/Ja Ha MPEANPUSTUH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHI AHAJIM3 MH/KCHEPHBIX pelleHUH

Tema 9: Jloxoasl 1 pacXxo/bl Ha IPOU3BOACTBO, M PEATU3ALNIO TPOAYKIUH HPEIITPUATHSA.
W3nepxku mpoW3BOACTBA TMPOAYKIHH (Ce0ECTOMMOCTh), NPHOBUIb, PEHTAOETBHOCTD |
neHooOpasoBanue. Ilonstue 3arpaTbl Ha MNPOU3BOJACTBO M  pealM3alUI0  HPOAYKLIUU
(cebectoumocTh). Buapl u 3Hauenue kiaccudukanuu 3arpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO M pealu3alMi0 NPOAYKUUU. TEeXHHKO-dIKOHOMUYECKUN aHajIu3 HHKEHEPHBIX
pemenuit. OCOOEHHOCTH pacyeTa 3aTpaT Ha NPOM3BOJACTBO W peATU3ANMI0 MPOIAYKIIMU B
KOMIUJIEKCHBIX Tpou3BojcTBaXx. (OCHOBHbIE IIyTH CHIJKEHHS 3aTpaT Ha IPOU3BOJICTBO
nponykuuu. Jloxonsl npeanpusitus. [lonstue npuObu U A0XoJa MPENNpPHUSITHS, METOAbl UX
pacuera. PentaOenbHOCTh, €€ BUIbI U MeETOAbl pacyera. IlyTm mnoBblieHUs OpUObUIM U
peHTa0enbHOCTH Ha IPEAIPUITUSX.

Tewma 10: LlenooOpa3zoBanue u 1ieHOBas MoiuTHUKA. LleHa Ha MPOAYKUMIO M HPUHLUIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LEeHbl, cucTema 1ieH. B3auMoCBsI3U 1IeH U U3/IepiKEK.
IlenoBas nonutHka. PazpaboTka 1IeHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILICHUSA NpEANPUITHI 51 cucrema
Hanoroo6noxxenus. llonarue, coctaB u CTpykTypa (uHaHCOB mnpeanpusatus. I[IpuHIUIbI
Hajoroo6soxxenusa. Hanorum u miartexu, ycTaHOBJIEHHbIE 3aKOHOJATEIbCTBOM: BU[bI, CTaBKH,
00BEKThI HAJIOTOOOJIOKEHHSI U CPOKH YIIJIAThI HAjlora B OKOJIKET.

4 O0beM yueOHOM TMCHUILTHHBI

O0bemM TUCUMIIIMHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIJIMHbI 3 108 81
KonTakTHasi paboTra — 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
KonrakTHas camocrositenbHas pabora 0,4 0,3
2,10
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConnajabHO-IICUX0JIOTHYeCKHE OCHOBBI PA3BUTHS JIHYHOCTH
1 Heap aucuMmiamHbl — (QOpMUPOBaHHE COIMATBHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHOM K caMOOpraHu3alliy U Pa3BUTHIO, YMEIOIIEH BBICTPAaWBATh U PEaIU30BbIBATH CBOIO
KU3HEHHYIO CTpaTervio, CIOCOOHOW YIpaBisTh CBOMM BpPEMEHEM B HOBBIX COLMAJIbHBIX
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peanusix, B YCJIOBHUSAX HENPEPBIBHOTO OOpa30BaHUs, YMEIOMIEH OCYIIECTBISATh COIMAIBHOE
B3aMMOJICHCTBUE U PEATTM30BBIBATH CBOIO POJIb B KOMAH/IE.
2 B pe3yabTaTe u3y4eHusl JUCHUNIHHBI 00YUYAIOIIMIACA 10JI2KEH
OO6usamate CaeAyIOMUMH KOMITETEHIIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS:
VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, YK-5.10, VK-6.1, YK-6.2, YK-6.3, VK-6.4,
VK-6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3,
3nams:

— CYIIHOCTBH MPOOJIeM OpraHu3aIlii U CaMOOPTaHU3AINHU JIUYHOCTH, €€ MTOBEICHUS B
TPYIIE B YCIOBUSAX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 00Pa30BaHMS;

— METOJbl CAMOOPTraHU3AIMU U PA3BUTHS JUYHOCTH, BHICTPAMBAHUS U PeAIU3alUU
TPAGKTOPUU CaMOPA3BUTHsSA, BBIPAOOTKH II€NICTIONAraHusi W MOTHBAIMOHHBIX YCTaHOBOK,
Pa3BUTHA KOMMYHUKATHUBHBIX CIIOCOOHOCTEH M MOBEJCHUS B TPYIIIIE;

— OOmYy KOHIENIUIO TEXHOJOTUH OpraHu3alid BPEMEHW U TIOBBIMICHHS
3¢ PEKTUBHOCTH €T0 UCTIOIB30BAHNUS,

— METOJMKU U3YyYEHHUS COIMATHHO-TICUXOJIOTUUECKUX SBJICHUN B cepe yrmpaBiaeHUS
Y CaMOYIPABJICHUS TUYHOCTH, TPYIIIIBI, OPTaHU3AIIUH.

Ymemo:

— IUIAHUPOBATh U PeIIaTh 3a/1a4y JIMYHOCTHOIO U MPO(ECCHOHAIBHOIO Pa3BUTHS;
— aHaNU3MpPOBaTh CBOM BO3MOKHOCTH M OTPAHUYEHMS, HCIIOJIb30BaTh METO/IbI
CaMOJIMarHOCTUKH, CaMOIIO3HAHUS, CAMOPETYIISILIUU U CAMOBOCIIUTAHUS;
— YCTaHaBJIUBATH c KOJIJIEraMH (OTHOTPYIITHUKAMM ) OTHOILICHMUS,
xapakrepusyromuecs 3GHEKTUBHBIM YPOBHEM OOIICHUS;
— TBOPYECKHM TPUMEHSATH B PEHICHUH TNPAKTUYECKUX 3alad HHCTPYMEHTHI
TEXHOJIOTUI OpPraHu3alluyi BPEMEHHU U NOBBIIICHUS 3P PEKTUBHOCTHU €TI0 UCIOJIb30BAHMUS.
Braoemy:
— COUMAIbHBIMU M IICUXOJIOTMYECKUMHU TEXHOJIOTUSAMM CaMOOpPraHW3alud U Pa3BUTHUS
JMYHOCTH, BBICTPAUBAHMSI U Pealn3allii TPAEKTOPUU CaMOPa3BUTHS;
— MHCTPYMEHTaMU ONTHUMHU3AIMHU HCIIOJIH30BAHMS BPEMEHH, HaBBIKAMU IUIAHUPOBAHUS
JMYHOTO U y4eOHOr0 BPEMEHH, HaBBIKAMHU CaMO00Opa30BaHuUs;
— TEOPETUYECKHMMH M TPAKTUYECKUMH HaBBIKAMHU MPEIYNPEKICHUS U Pa3pelIeHUs
BHYTPHJIMYHOCTHBIX U TPYIIIOBBIX KOH(JIMKTOB;
— crnoco0aMy MOTHBALMU YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M NPO(ECCHOHATBHOMY
Pa3BUTHIO;
— CIIOCOOHOCTSIMHM K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaH/e, pe(IeKCMU CBOEro
MoBEeACHUA U JINJACPCKUMHA Ka4YC€CTBAMMU.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Obwecmeso. nHosvie ycnosus u haxmopuvl pazeumus IU4HOCMU
1.3 CoBpemeHHOE O0OIECTBO B yCIOBUSX IJIo0ain3aluy U HHGOpMaTU3alUu.
1.4 CoumanbHbIE TTPOIIECCHI
1.5 MHCTUTYTHI colManu3auuu JUYHOCTH
1.6 Uucturyr ob6pazoBaHus
1.7 CoumanbHasi 3HAYUMOCTH TIPODeccum.
1.8 «Mos npodeccus B COBpeMEHHOM POCCHIICKOM OOIIIECTBE»
Pasoen 2. Jluunocmos. Coyuanvhvie u ncuxono2uieckue mexHoi02uu Camoopeanu3ayuu u
camopazeumus
2.7 IlcuxoJiorus JMYHOCTH
2.8 Crpareruu pa3BUTHs U CAMOPA3BUTUS JTUYHOCTH
2.9 Camoopranu3zanus ¥ camopeann3anus JHIHOCTH
2.10JInyHOCTH B CUCTEME HETIPEPHIBHOTO 00pa30BaHUs

2.111lenenosaranue B JMYHOCTHOM M IpodeccnoHalbHOM pa3BUTHU. lIpakTukym
«Iloctpoenue Kappepb».
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Paszoen 3. I'pynna. Coyuanvuule u ncuxonocuieckue mexHoio2uu 2pynnoeo20 nogeoeHuUs
u 1udepcmaa

3.6. Komextus u ero gpopmupoBanue. [Ipaktukym «llcuxomorust oOmieHus»

3.7.Ctunn  pykoBoactBa u juuepctBa. Ilpaxtukym «KomanmooOpa3zoBaHue.
JlunepctBo»

3.8. [IpakTukym «YnpaBieHue KOHQIUKTHBIMA CUTYAIIUSIMH B KOJIJIEKTHBEY

3.9. IIpakTukyM «MOTHBBI JINUHOCTHOTO POCTa»

3.10. CouuanbHO-IICUXOJOTMYECKOE  00€ClieYeHHe  YINpaBiICHHUS  KOJJICKTUBOM.
[IpaxTukym «VckyccTBO yrnpaBisiTe co00i»

OO611ee KOJIMYECTBO Pa3eiioB 3.

4 O0beM yueOHOM TMCHUTITHHBI

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

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[Tpaktnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15

1,11
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 398 | 29,85
Bua konTpos: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«O01mas ¥ HeopraHu4vecKass XM MU

1 Heanr aucHUmIMHBbI — TpUHOOpPETEHHWE 3HAHMW W KOMIIETCHIUH, (HOPMHUPOBAHHE
COBPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUIECKUX OCHOB XUMHUH U XUMHUHU IJIIEMEHTOB.

2 B pe3yabTaTe u3y4yeHus JUCHUNIHHBI 00YYAIONIUICS 10JIKEH

Obaaoams crieayoluMU KOMIETEHIMSAMHE U UHAUKatopamu ux poctikenus: OIIK-1.1;
OIIK-1.5; OIIK-1.9.

3nams:

— BJIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPUH XUMHYECKOW CBS3U B COCIMHEHUSAX Pa3HBIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCHPOBAaHHOM COCTOSIHHH;

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

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJNEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIUHAIIMOHHBIX COEAUHEHUIA;

— MOJyYECHHE, XUHMUYECKUE CBOMCTBA MPOCTHIX U CIIOXKHBIX HEOPTAHUYECKHUX BEIIECTB.

Ymemo:

— BBINOJHIATh OCHOBHBIE XUMHUYECKHE OIEpaAlMM, OINPEACTATh TEPMOIUHAMHYECKUE
XapaKTEPUCTUKNA XUMUYECKUX PEAKIIUNA U PAaBHOBECHBIEC KOHIICHTPAIIUU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJAMHAMHYECKHE CIPABOYHBIC
TaHHBIC 7151 pEIICHUs TPO()EeCCHOHaTBHBIX 3a1a4;

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

Braoemy:

— TEOPETHUYECKUMHU METOJIaMH OMMUCAHMS CTPOEHUS M CBOWMCTB MPOCTBIX U CIOMXKHBIX
BEIIECTB HA OCHOBE JJIEKTPOHHOTO CTPOCHHUS WX aTOMOB M TOJIOKEHHS B MEPUOJAMYECKOU
CHUCTEME XUMUYECKUX IJIEMEHTOB;
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— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOH JJabOpaTopHH;

— DKCHEPUMEHTAJbHBIMU METOJAMU OIPENENICHUs HEKOTOPbIX (DU3HKO-XUMHUECKUX
CBOMCTB HEOPraHUYECKUX COEIMHEHUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BosHoBBIE CBOWCTBA MaTepHaIBHBIX OO0BEKTOB. YpaBHeHue e bpoinsa. CooTHomieHue
HeonpenenenHocrei ['eiizendepra. [lonstue o kBaHTOBON MexaHuke U ypaBHeHuu Llpeaunrepa.

1.2 IlepnoanuecKkuil 3aKOH U MEPUOANYECKAs CUCTEMA.

CoBpemenHast (hopMyJIMpOBKa MEepUOIMdYecKoro 3akoHa. [lepuonnyeckas cucrema u €e CBA3b CO
CTPOEHHEM aTOMOB. 3aIl0JIHEHUE DJIEKTPOHHBIX CJIOEB M 000JOYEK aTOMOB B IEPUOIUYECKOM
cucteme annemenToB JI.1. Mennaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu okwucieHus. BaxseWinne OKHCIUTENM U BOCCTAHOBUTENU. BakHelinne cxembl
MIPEBPALLEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

1.4. XuMuueckas CBS3b U CTPOSCHHUE MOJICKYII.

KoBanenTHas cBs3b, OCHOBHBIE IIOJIOKEHHMSI METOJA BAJICHTHBIX CBs3ed. PaccMoTpeHme cxem
MEepEeKpbIBaHUsl aTOMHBIX OopOuTasiell mpu 00pa3oBaHUU CBs3ed B MoJiekynax. [ ubpuauzanus
BOJIHOBBIX (DyHKIMI. OCHOBHBIE TIOJIOKEHUSI METOJa MOJICKYJsIpHBIX opoutaneir (MO JIKAO).
Meton T'wmiecnu. OOmue cBeA€HHS O KOMIUIEKCHBIX COEIMHEHMSIX, WX CTpOCHHE.
MexmonekyasipHas 1 BHyTPUMOJIEKYJIIpHasi BOJOPOIHAs CBsA3b. MIOHHAs CBA3b KakK MpeaebHbIi
cilydail KOBaJIGHTHOM cBsizu. OOmIMe MpeACTaBlIEHUS O MEXKMOJEKYISIPHOM B3aUMOJIEHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJACHCTBUSI.

1.5. IlonsiTHE O XUMHUYECKOW TEPMOIUHAMUKE.

Tepmoaunamuueckue (QYHKIMM COCTOSIHUA (Xapaktepuctuueckue (GyHKuu). BHyTpeHHss
SHEPrusl U SHTANbMUS, UX (GU3HUECKUN CMBICI. TepPMOXUMHS U TEPMOXUMHUYECKHUE YPABHEHHUS.
3akoH ['ecca u cnencrBus u3 Hero. [lonarue 00 sHTponuu, aOCOTIOTHASI SHTPOIUS U CTPOCHUE
BellleCTBA. MI3MEHEHNE SHTPOIUH B PA3IMYHBIX IPOLECCAX.

1.6. [TonsiTHE O XUMUUYECKOU KMHETUKE. XUMHUECKOE PAaBHOBECHE.

OpHocTamuifHBIE W CJIOKHBIE PEaKIMu. 3aKOH JAeWCTBYyOImMMX Mmacc. KoHCTaHTa CKOpOCTH
peakuuu. MOoJIEKyIIpHOCTh M MOPSAJOK peakuu. 3aBHUCHUMOCTb CKOPOCTH pEakUuu OT
TeMIIEpaTypbl; SHTAIbIIUA AKTUBALUH. [ OMOTEHHBIN U T€TEPOTCHHBIN KaTaJIn3.

HctunHoe U kaxyieecs: paBHoBecus. KoHcTanTa xuMuyeckoro pasHoBecusi. CmeleHue
XMMHUYECKOT0 paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['ub06ca, ee cBA3b ¢ dHTponuei U sHTaIbnued. dOu3nueckuil CMbICI YHEPIUU
['uO6ca. DHTpOnMMHBIA M SHTANBNUUHBIA (akTopbl npouecca. CBs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopsel. PaBHOBECHS B pacTBOpax.

[Ipomeccrr, compoBoXxparonue  oOpa3oBaHME  KUIKAX  HCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB M JJIEKTPOJIUTOB. ACCOLUMHUPOBAHHBIE M HEACCOLMUPOBAHHBIEC SJIEKTPOJIATHI.
Crenenp auccounmanuy. KoHcTaHTa auccoudanuy. PaBHOBecHMe B CHCTEME, COCTOSIIEH U3
HACBIIIEHHOTO0 pacTBOpa MaJOPaCTBOPUMOIO J3JIEKTPOJIMTA U €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COEMHEHUI. PaBHOBECHE qUCCOIMALMU BOJIbI, HOHHOE IIPOU3BEIACHUE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [llkana pH. ['mapomaus coeil.

Pa3zoen 2. Heopranmieckas Xumust

2.1. Xumus s-371€eMEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Bonmopona-nepBelii 37€MEHT NMEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IIOJIOKECHHUE.
Onementsl 1-2 u 13-18 rpynn nepuoaudeckoil cuCTeMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULIATEIBHOCTH M JHEPrUU
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WOHU3AIMN aTOMOB. TUIMMYHBIE CTETICHH OKUCICHUSI. XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHHM M CBOWMCTBaX OCHOBHBIX THUIIOB COCIMHECHHM, WX IOJyYCHHE.
[Ipuponnbie coenuHenusl, MOIyIeHUE U TPUMEHEHHE.

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

OnemeHTsl 3—12 Tpymnm NEepUOIUYECKOM CHCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHHH
ANEKTPOHHBIX KOH(PHUTYypalnii, BETUYHH PAIAYyCOB, YHEPTUU UOHU3AINH, XaPAKTEPHBIX CTETICHEH
OKHCIICHUs, KOOPAMHAIIMOHHBIX YHCENT aToMoB. [lpupoanHple coeaWHEHUs, TMOIYYCHHE U
COTIOCTaBJICHHE (PU3MUECKHX U XMMHUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHHWEe U CBOMCTBA
OCHOBHBIX TUTIOB coeuHEeHUI. OCOOEHHOCTH f- JIeMEHTOB.

4 O0beM yueOHOM TMCHUIITHHBI

Beero CemecTtp
Bua yueOHo# padoThl 1 2
3E Akamn. 4. | 3E | Axkan. 4. | 3E | Axan. 4.
O011ast TPYI0EMKOCTS AUCIUILIHHBL 12 432 7 252 5 180
Konrakrnas pabora - 6,23 24 [356| 128 |267| 96
ay/INTOPHbIE 3aHATHSI:
Jlexuyn 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 paboTa 3,77 136 2,44 88 1,33 48
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pabora 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 136 38 48
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — 0.8 0.4 0.4
POMEKYTOUHAsSL ATTECTAIIUS 2 ’ 1 ’ 1 '
[ToaroToBka Kk 3K3aMeHY 71,2 35,6 35,6
Buja uToroBoro KOHTpOJIA: IK3aMeH 3K3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
OO1mast TPy 10EMKOCTb AUCIUTUINHBI 12 324 7 189 5 135
Konraxruas padora- 6,23 168 | 3,56 96 2,67 72
ay/IMTOPHBIE 3aHATHSI: ’ ’ ’
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMmocTosiTe1bHast padoTa 3,77 102 2,44 66 1,33 36
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pabora 3,77 2,44 1,33
CamMmocTosATeNnbHOE N3YUCHHE 102 66 36
pa3eiioB TUCIMILTAHBI
Buabl kKoHTpOJIA:
IK3aMeH 2 54 1 27 1 27
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KonTakTHas pabora —

P 0,6 0,3 0,3
[IPOMEKYTOYHAs aTTeCTAlUs 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua uTOoroBoro KOHTpOJIA: IK3aMeH IK3aAMEH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«Opranuyeckast XuMHs»

1 ey AMCUMIVIMHBI — IPUOOPETEHUE CTYAEHTAMH 3HAHUNA O CTPOCHUH OPraHUYEeCKUX
COEIMHEHUHN, OCHOBHBIX XUMHUYECKHMX CBOWCTBAX pa3MYHBIX KJIACCOB OPraHU4YEeCKHX
COEIMHEHUH 1 METO0/IaX UX MOJyYeHHs], KaK IPOMBIIIJICHHBIX, TaK U JIJA0OPAaTOPHBIX.

2 B pe3yabraTe H3y4eHHs JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obaaoams crneayoluMy KOMIETEHIMSIMHY U UHAUKaTopamu ux noctikenus: OINK-1.2;
OIIK-1.6; OIIK-1.10.

3nams:

— TEOPETHYECKUE OCHOBBI CTPOEHHMS M CBOMCTB Ppa3IWYHBIX KJIAcCOB OPraHUYECKHX
COCIIMHCHUIA;

— CHocoObl MOJYy4eHHUS M XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIaCCOB OpPraHHYECKHX
COCIIMHCHUIA;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPraHUYECKUX PEaKIIni;

Ymems:

— MPUMEHSTh TEOPETUYECKUE 3HAHUS Ul CHHTE3a OPraHMYECKUX COEIMHEHUN Pa3iIMyHbIX
KJIaCCOB;

— aHAJIM3UPOBATh U NPE/ICKa3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHHIA;

— COCTaBJISITh CXEMbI CUHTE3a OPraHMYECKUX COSTMHEHHI, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKAIKY OPTaHUYECKUX COECIMHEHUIA;

— OCHOBHBIMU TEOPETUUECKUMU NIPEICTABICHUSAMU B OPraHUYECKON XUMUM;

— HaBbIKaMH 000CHOBaHUS PAllMOHAILHBIX CIIOCOOOB MOIYYEHUSI OPraHNYEeCKUX BELIECTB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoerus u HacvlujeHuvle yeneeo0opoosvt (VB).

I.1. [Ipuposa xuMHUUECKOH CBSI3U

[Ipupona xoBaneHnTHOM cBs3u.  Dopmynsl Jlsronca. PopmanbHbil 3apsan. Teopus
rudpuanszanuu AO. Teopus oTTaIKMBaHUS IEKTPOHHBIX Map BajgeHTHOU o0osiouku (O3I1BO) u
dhopma MosteKys. ATOMHO-OpOUTaNBHBIE MOJIeTH. DD (EeKTsl B opranndeckor xumuu. [lorsTHE O
MEXaHHU3Me XUMHudeckoil peakuuu. [IpomexyTodyHble COETUHEHMS] M YacTHULbl OpPraHUYeCcKUX
peaKuui.

1.2 AnkaHnbl

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CnocobObl  MoOy4eHHUs.
[IpocTpancTBeHHOE M ANIEKTpOHHOE cTpoeHue. Puzmueckue cBoricTBa. OOImIas XxapakTepucTuka
peakrorHou criocobnoctu. [loctymar Xommonaa..

1.3 Crepeousomepust

Tunel crepeon3oMepoB: KOHPOPMEPBI, TE€OMETPUUYECKHE H30MEPbI, SHAHTUOMEPHI.
OnTuueckass u3oMepusi. XUPaJbHOCTb. OHaHTHOMEphl. Paunemuueckas cmech. CrnocoOsl
MIPOCTPAHCTBEHHOT'O HM300pa)K€HUs ONTHUYECKUX H30MepoB. OTHocHUTeNnbHas U aOCOIIOTHAas
koHpurypauuu. Ilpoexkunn ®umepa. D,L-Homenknarypa. R,S-Homenxiarypa. [lonstue o0
ONTUYECKOIN aKTUBHOCTU COETUHEHUH C IBYMS aCHMMETPUUYECKUMHU LIEHTPAMH.

1.4 IukiroamkaHbl

I'omonoruueckuit psa. U3omepus. Homenkinarypa. CriocoObl nonyuenus. Kondopmanuu.
Tuns! HanpspkeHui B ukiax. Gusnyeckne cBoicTBa. Peaknuy NUKII0aIKaHoB.
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Pa3zoen 2. Henacvliuyennvie yeneeo0opooul.

2.1. Ankensl

l'omonornuecknit  psan.  M3omepus. Howmenkiarypa. CnocoObl  MOy4eHHUs.
[IpocTtpancrBenHOe cTpoenue. dusnueckue cBoiicTBa. Peakunm ankeHoB.

2.2 AnkuHBI

l'omonornuecknit  psan.  M3omepus. Howmenkiarypa. CnocoObl  MOy4eHHUs.
[IpocTpancTBEeHHOE U 21EKTpOHHOE cTpoeHue. Dusnyeckue cBoricTBa. Peakiny ankuHOB.

2.3. AnkaaueHsl U MOJIMEHBI

[lonsiTe o mnepunukiIndeckux peakuusx. [‘omonoruueckuit psan. Knaccudukanus.
N3omepus. Homenkmarypa. CrocoOsl momydenus. Peakmuum 1,3-ankamuenoB. Ilonstue o
nepunukiInyeckux peakuusax. Hukmonpucoeaunenue.. OcobenHoctu peakuuit unbca-Anpaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpemeHHbIE MPEICTaBICHHs O CTPOEHUH OeH30s1a. ApOMaTHYeCcKuil XapakTep OeH3o.1a.
OHeprus conpspkeHus. OO1IMe KpUTepUH apOMaTUYHOCTH.

3.2 Coenunenust 6€H30JILHOTO psifa

Nzomepus. Homenknarypa. CriocoOsl mosrydeHusi. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE
ctpoenne. Ouznveckue cBoicTBa. OO0Ias XapakTepUCTUKA PEAKIIMOHHOM CTIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouseoonvie. Cnupmeol, penonvi, npocmoie 3Qpupol.

4.1 'anoreHONpoU3BOIHbIE

Knaccudukanus. Homenknarypa.

Ankun- w ammwirainoreHunsl.  Mzomepus. Homenxmarypa. CrocoObl  moJTydeHHs.
[IpocTpaHcTBEHHOE M 2IEKTPOHHOE cTpoeHue. DHu3ndeckue CBONCTBA.

Peakuuyu HyKI€o(QWIBHOTO 3aMElleHHUs M OTUICIUIEHUS. BUMOJEeKyIspHbIT MexaHHu3M
HYKJI€0(UIBHOTO 3aMelieHus (Sn2).

MOHOMOJIEKYISIpHBIN MEeXaHU3M HYKJIeO(UIbHOrO 3aMeleHus. Peakiuu otmennenus. -
OmumunupoBanue. Mexanusmbel E1 u E2. Apomarnueckue rajaoreHonpou3BoiHble. MexaHu3M
3aMeIleHusl TajJoreHa B aKTUBUPOBAaHHBIX TrajoreHapeHax (Sn2 apom). HeaxktuBupoBaHHbBIE
raJIOr€HONPOU3BO/IHBIE APOMATUYECKUX YIJIEBOJAOPOJIOB; ApPUHOBBIA MEXaHHU3M 3aMELICHUS
raJioreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSI.

XapakTepucTUKa CBSA3EH yriaepoA-3IeMEHT B 3aBUCHMOCTH OT IOJIOKEHUS JJIEMEHTa B
[Tepuonnueckoit cucreme 3JaeMEeHTOB. Metamioprannueckue coeauHenus. Homenkiarypa.
CriocoObl MOJIydeHHUsS] JUTHI- M MarHuilopraHmdeckux coeauHeHuil. Peakuusa ['punbspa,
MexaHu3M. CrtpoeHue peakTuBoB ['punbspa. X peakuuu ¢ COEIUHEHHUSIMH, COJCpPKAIIUMU
aKTUBHBII aTOM BOJIOPO/a: KMUCIOTaMH, CIUPTaMU, aMUHAMH.

4.3 CnupTsl.

Opnoatomuble cnupthl. Kiaccupukanuss u  HomeHknarypa. CrnocoObl MOTy4EHUS.
[IpocTpaHCTBEHHOE U ANEKTPOHHOE CTPOECHHUE. XMMUYECKHE CBOMCTBA.

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.
[IpocTpaHCTBEHHOE U 2JEKTPOHHOE CTPOEHUE. XMMUYECKHE CBOKCTBA.

4.6 DnokcucoeMHeHus

W3omepuss.  Homenknatypa.  CnocoObl  mosydeHus. — dusmyeckue  CBOWCTBA.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE CTPOCHHME OSTUICHOKCHJA. XHUMUYECKHE CBOMCTBA.
MexaHu3Mbl peakuuil UM HallpaBlIEHUE pPacKpbITUd Kousibla. [IprMeHeHue B NpOMBIIUIEHHOM
OpraHUYECKOM CHUHTE3E.
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Pazoen 5. Anvoecuovl, kemonwl. Kapbonosvle kuciomol u ux npoussooubie.

5.1. Anprierusibl 1 KETOHBI

Knaccudukanms wu Homenknarypa. CrocoObl momydeHus. Dusnyeckue CBOKMCTBA.
[IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKMCTBA.

5.2 O1THOOCHOBHBIE KApOOHOBBIE KHCIIOTHI.

Knaccudukanus wu HomeHkinarypa. CnocoObl mnonyudenus. [IpoctpaHcTBeHHOE U
3NEKTPOHHOE cTpoeHue. dusznueckue cBocTBa. XMMHUUYECKUE CBOMCTBA.

5.3 OyHKUMOHANBHBIE IPOU3BOJHBIE KAPOOHOBBIX  KHUCJIOT: TraJOre€HaHTHAPUIbI
(auumranoreHu 1bl), aHTUAPUABI, CIOKHBIE FPUPBI, aMUIbI, HUTPUJIBL.

Croco6p1 momydenusi. OCoOCHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHMSL.
Baxueiimue cpoiictBa. Peakumu N- u  O-anunupoBaHus. ux MexaHus3Mmbl. KeTeHbl u
JTUKETEHBI.

5.4 MHOroocHOBHbI€ KapOOHOBBIE KHCIIOTHI.

JlkapOOHOBBIE KHCIIOTHI KUPHOTO W apoMaruyeckoro psna. Homenknarypa. CrnocoOsl
nonyuenusi. uzndeckne U XuMUUeCKrUe cBOMCTBA. ManoHoBbii 3¢wup. [lomyuenue. Ctpoenue,
CH-Kucnotnocts. Peakmum KoOHIEHCAlMd MaJOHOBOTO 3(GHpa U MaJOHOBOM KHCIOTBHI C
aJbJIeTUIaMU.

5.5 3ameménHble KapOOHOBBIX KUCIIOT.

INanoreno3ameniennsie kucnoThl. Knaccugukanus u HomeHkiiatypa. CrnocoObl moJiydyeHus
O- © [-raJOTeHO3aMENICHHBIX KHUCIOT. XHMHUYECKHE CBOWCTBA. [ MIPOKCHUKUCIOTHI:
kinaccuukanus 1 HOMeHknarypa. CnocoObl mosrydeHus. OCOOEHHOCTH CBOMCTB -, P-, V-
TUAPOKCUKUCHOT. JIakTOHBl. AMHUHOKHCHOTHL. CrnocoObl nosyuenusi. Crtpoenue. Baxueiimue
¢buznyueckrue u XMUMHUYECKUE CBOMCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxnuieckue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccupukanuss u Homenknarypa. CrnocoObl mnomnydeHusa. IIpocTpaHcTBeHHOE U
3JIEKTPOHHOE CTpoeHue. XHUMHUYECKHE CBOMCTBAa. TayToMepus MEPBHUYHBIX M BTOPUUYHBIX
anudaTUuecKnX HUTPOCOEMHEHUH. Peakiun.

6.2. AMuHBI

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

6.3 A3a- 1 1Ma30COETMHEHUS

[lonyuenue aua30COENMHEHUI peaklued AWa30TUPOBAaHUSA: YCIOBUS IPOBEACHUS
peakuMu MW MEXaHHU3M; pa3Iuuusg B YCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nuasocoeMHeHui. ®dusnyeckne cBoWcTBa. [IpoCTpaHCTBEHHOE UM 3JIEKTPOHHOE CTPOCHHE
apoOMaTUYECKUX JIMa30COEAUHEHUN B 3aBUCUMOCTH OT pH cpenbl, TayroMepHbIE MpeBpaLICHHUS.
Xumuueckue cpoiictBa. Azocoderanue. [lonyuenue u npumenenue azacoequneHuid. CUHTE3.

4 O0beM yueOHOI THCHUITUHBI.

Cemectp
Bcero
Br1 yae6HOH paboTs! 2 cemMecTp 3 cemecTp
3E Akan. 3E Akan 3E Akan.
9, . 4. 9.
OO61ast TpyA0€MKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonrakTHas padoTa — ayIuTOpPHBIE 3,11 112 133 48 1,78 64
3aHSATHS:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 4,89 176 1,67 60 3,22 116
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KonrtakTHas camocrositenbHas paboTa 0.4 0.4 )
Comperomenios spsonne poenn | 9 1,67 3.22
. YACHHE pasien 175,6 59,6 116
JTUCIUTLINHBI
Buabl KoHTpOJIA:
Buo xonmponsn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KonTtakTHas pabota — mpoOMEXyTOUYHas
0,4 - 0,4
arTecTanus 1 - 1
[ToaroToBka K 3K3aMeHY. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OLIEHK O
Beero CemecTtp
Bl yueGHOM paboThI 2 cemecTp 3 cemecTp
3E Actp. 3E Actp. 3E Act
. . p. 4.
OO61ast TpPyI0€MKOCTh UCITUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 ’4 133 36 1,78 48
3aHATHS:
Jlexuu 1,33 36 0,44 12 0,89 24
[Tpaxtueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 4,89 132 1,67 45 3,22 87
KonrtakTHas camocrositenbHas paboTa 0.3 0.3 )
glmmK us VII onsa 3au / 3a4 ¢ oy.) 489 167 3.22
aMOCTOSITEIbHOE U3yUCHUE PA3/ICIIOB 1317 447 87
JUCIUTLINHBI
Buabl KOHTpOJIS:
Buo xonmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KontakTHas pabota — mpOMEXyTOUYHas
0,3 - 0,3
arTecTanus 1 - 1
IToaroToBka K SK3aMeHYy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpOJIsi: . IK3aMeH
OLIEHK O

AHHOTanuUs padoyeil NpOorpaMmbl AUCUUIIMHBI
CAHAIUTHYECKAST XUMMU»

1 Heap AuCHUNIMHBI — TMpHOOpeTEeHHE OOYJAIOIMMHKCS 3HAHUH W KOMIICTCHIIHH,
HEOOXOUMBIX ISl PeIICHUsI KOHKPETHBIX 33/1a4 XUMHUECKOTO aHaIh3a.

2 B pe3yabTaTe H3yYeHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:
Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX JTOCTHKCHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6

Buame:

—  OCHOBHBIC TOHSTHSI, TEPMUHBI, METOJBI U MPHUEMBl KAYECTBCHHOTO M KOJIMYECTBEHHOTO
XUMHYECKOT0 aHAIN3a;

—  TEOpPETHUYECKHE OCHOBHI (PU3NKO-XUMUICCKUX METOJIOB aHAIIN3a,
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— OpUHLMIBI  pabOThl  OCHOBHBIX INPUOOPOB, HUCIHOJB3YEMBIX JJIi  IPOBEACHUSA
Ka4eCTBEHHOTO Y KOJIMYECTBEHHOTO aHAJIN3a;
Ymemns:

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

— TMPOBOJIUTH OOOCHOBAHHBIM BHIOOP METOJA aHalM3a C y4ETOM Liejiell U ocoOeHHocTel
JAHHOW MPAKTUYECKOU 3a/1auu;

— TNPOBOJUTH PacUeThl HA OCHOBE IPOBEAEHHBIX NCCIEA0BAHUM;

— IPOBOJWUTH METPOJIOTMYECKYIO OLIEHKY pPE3YJbTaTOB KOJMYECTBEHHOTO XUMHUYECKOIO
aHanMu3a
Braoemy:

— OCHOBaMH METPOJIOTUYECKON OLIEHKH pe3ylbTaTOB KOJMYECTBEHHOIO XHMHUYECKOTO
aHanu3a;

— IIpUEMaMHM MHTEPIIPETALUU PE3YJIbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLICHOK;

— METOJIOJIOTUEH XUMHYECKMX U (U3UKO-XMMHUYECKMX METOJOB aHaiu3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKON NIPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Unentudukanusi HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AnanuTryeckass XMMHUS KaK OCHOBA METOJOB M3YYEHHS M KOHTPOJS XUMHUYECKOTO COCTaBa
BEILIECTB B MaT€pUAIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEOBAHUSIX, B KOHTpOJIE OOBEKTOB
OKpyxarolei cpenbl. Buapl ananuza. DIeMEHTHBIN, MOJEKYISPHbIN, (a30BbIil U M30TONMHBIN
aHayin3. KonnuecTBEeHHBIN U KaUECTBEHHbIN aHAIN3 OPraHMYEeCKUX U HEOPTaHUYECKUX BEILECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHalu3a, WX B3aWMOCBS3b, COOTHOILEHUE U
IIPUMEHEHHE. AHAIWTHUYECKUM CUTHAI KakK HOCHTEIb KA4YE€CTBEHHOM M KOJIMYECTBEHHOU
uHpopmanuu 06 oobekre aHanusza. [locraHoBka aHanUTUYECKOH 3a1auu. AJITOPUTM IIPOBEACHUS
aHanu3a: oTOOp cpenHel MpoObl, MOATOTOBKA MPOOBI K aHAIW3Y, H3MEPEHUE AHAIMTUYECKOTO
CUTHAJIa U €ro METPOJIOTHYECKasl OIIEHKA, pacueT pe3yJbTaTOB aHalu3a U UX MHTEpIpeTalus.
[Ipumeps! perieHus 3a1a4 aHATUTUUYECKOTO KOHTPOJS B XMMUYECKOW TEXHOJIOTMH, B aHAJIM3€
00BEKTOB OKpYXarolien cpezbl U Ap. [ToHsITHS 0 COBpeMEHHBIX METOJaX 3JIE€MEHTHOIO aHaIu3a:
aTOMHO-3MHCCHOHHBIN aHallu3, aTOMHO-a0COpPOLIMOHHBIN aHaau3, PEHTIeHO(IYOpPECICHTHBIN
aHaJu3.

1.2 Cnenuduka 3a1a4 aHaTUTUUECKONW XUMUH.

OcHOBHBIE TE€PMHUHBI aHATUTHYECKOW xumuu. OOHapyxeHue. OmnpenerneHue. AHaIH3.
AHanuTHYeCKUE XUMHUYECKHE PEeakIUu KaK OCHOBAa XMMHYECKOro aHanu3a. KauecTBeHHblE U
KOJIMYECTBEHHbIE aHAJIMTUYECKHE XUMHMUYECKUE peakiuu. TpeOoBaHUs, NpeabsBIsieMble K HUM.
Creuun¢urka aHaTUTHYECKUX PpEaKLMH, HCIOJIb3yeMbIX B aHanu3e. AHanuThueckas (opma u
QHAINTUYECKUE NPU3HAKU. AHAIUTUYECKHE PEAKIUM U aHAIUTHYECKHE  A(PPEKTHI.
XapakTepuCTUKA  AQHAJIUTUYECKUX  PEaKIIMA: YYBCTBUTEIBHOCTb,  HM30UPATENLHOCTD
(cenextuBHOCTh). ['pynmoBble, 00IIMe, YacTHBIE, XapaKTepHble U cleUU(UUECKUEe PEaKIUH.
[1yTu noBbIIeHUs: N30MPATEIBHOCTU U UyBCTBUTEILHOCTH AHATUTHUECKUX PEaKLUU.

1.3 Xumuueckue paBHOBECHS] B TOMOI'€HHBIX U F€TEPOTEHHBIX CUCTEMAaX, IPUMEHSIEMBIX
B aHAJIUTUYECKON XHUMUHU.

OCHOBHbIE THUIIBI pPEAKLUMH, MNPUMEHSEMBIX B AHATUTHYECKOW XUMHUHU (OCaXKICHMUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHUsI-BOccTaHOBIIeH!US ). COCTOsSIHE NOHOB
JJIEMEHTOB B pacTBopax.  KOHCTaHTbl ~ paBHOBECHS  AQHANUTHYECKUX  pEaKLU:
TEPMOJIMHAMUYECKHE, KOHIIEHTPAI[MOHHBIE, YCIOBHbIE. DaKTOphI, BIMSIONINE HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHue, oOOpa3oBaHHE  MaJIOPaCTBOPUMBIX  COCIWHEHUH,
W3MEHEHHE CTENEHH OKHUCIIEHMSI OIPENENIIEMOr0 HOHA, BJIMSHHE MPHUPOAbI PaCTBOPUTEIS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).
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PaBHOBecHs B aHAaNUTUYECKH BAaXHBIX NPOTOJUTHUECKUX cHcTeMax. KOHCTaHTBhI
KHUCJIOTHOCTH U OCHOBHOCTH. YpaBHEHUsI MaTepuaibHOro Oananca. Beriuucnenue pH pactBopos
KHUCJIOT U OCHOBAHHMM pa3IMYHON CUIIbI, CMECE KHCIOT M OcHOBaHUU. bydepHbie pacTBOpSI,
WCIIOJIb3yeMbIe B XMMHYECKOM aHalM3e: MX COCTaB, cBoicTBa (OydepHas e€MKOCTh, 00JIacTh
OydepupoBanus), pacuet pH, npumMeHeHre B aHATUTUYECKON XUMUH.

AHanuTUYeCKUE  peaklUUh  KOMIUIEKCOOOpa3OBaHWSA,  OCaXACHUS,  OKHCIEHUS-
BoccTaHoBJieHUs. O0IMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOMYUBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnonp3oBaHue peakuuii KOMILIEKCOOOpa3oBaHMs B aHAJIUTUYECKON XUMUU
(oOHapy)keHHEe W KOJUYECTBEHHOE OIpeielieHne, MacKupoBaHue). Vcrmonap30BaHWe peakiuil
OCAXKJCHUS B aHalIUTU4YeCKuX UesX. KoHcTaHTa paBHOBeCHs pPEaKUMM OCaKICHUS-
pacTBopeHust; GakTOphl, BIUSIOIINE HAa PACTBOPUMOCTh 0CaAKOB. Pacuer ycioBuii ocaxaeHus 1
pacTBopeHuss ocajakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHsa. CTaHIApTHBIN U
peaJIbHbIN OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE TOTEHIIHAIIBI.

Xumudeckue u PU3NKO-XuMHIECKre crocoosl onpeaenenus pH pactBopoB. PaBHoBecHs
AHAJIUTUYECKUX PEaKLUi KOMIUIEKCO0Opa3oBaHus U ynpasiieHne UMHU. DakTopsl, BIUSIONINE HA
HaIpaBJICHHE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XMUMHKO-aHaJUTHUECKOe 3HaueHue. Pacyer ko3¢ (puneHToB N0O0YHBIX peakLUi.

1.4. KadecTBeHHbIE M KOJMYECTBEHHbIE AHAJIUTUYECKUE DPEAKIHH C OPraHUuYEeCKHUMH
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Opranunyeckue ananutuueckue pearentsl (OP). Knaccuduxanus OP no tumy peakuuii ¢
Heoprannueckumu uoHamu. KowmrmiekcooOpasyromme OP u  cTpoeHne WX  MOJIEKYI:
(GYHKIIMOHABHO-aHAJIUTUYECKAasT W aHAJIUTUKO-aKTHBHas  rpynnbl. OcoOeHHOCTH U
npeumyiiecTBa ucnoiab3oBanus OP, o6mactu npuMenenus. JlOMOTHUTENBHO: TEOPUS EHCTBHS
KoMmruiekcooOpazyromux OP, yuer monnoro cocrosiuus OP u mertamna. ['mmortesa ananoruii u
MpaKTUYeCKUe BBIBOABI U3 Hee. llpupona xumuyeckoil cBsizu B koMmiuiekcax OP ¢ monamm
METaJJIOB U €€ IMpOsBJIEHHE B LBETHOCTH KoMmIuiekcoB. Peaknuum OP ¢ xpomodopHbIMU
alIeMEeHTaMU. VIHTEeHCHBHOCTh OKpPAacKu aHAJUTUYECKUX (POPM M MHTEHCHUBHOCTH MOTJIOLICHHUS.
Hcnonb3oBaHue peakuii OpraHn4eckux peareHToB B JOTOMETPUYECKOM aHAIH3E.

Paszoen 2. KonnuecTBEHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIBI ¥ 3a4a49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanus MeTog0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHuUs, MpErbsSBIsSEMbIE K
XUMHUYECKUM pEaKIUsM B KOJMYECTBEHHOM aHaju3e. DTambl KOJIMYECTBEHHOI'O OIPECIICHUS.
XapakTepucTuka pe3y/lbTaTOB KOJMYECTBEHHOIO XUMHUYecKoro aHanuza. OnpeneneHue
COJIEp’)KaHMs BELIeCTBA B pacTBOpe, pacyeTHble (GopMyasl. CrnocoObl MpeacTaBIEHUS
pe3ysibTaToOB aHalu3a. TecTbl Ha BBISBICHHE CUCTEMAaTHYECKUX IMOTIPEUTHOCTEN B pe3yibTaTax
KOJIMYECTBEHHOTO XUMUYECKOTo ananu3a. [Ipo6ooTdop u mpoOomoaroToBka.

2.2. TutpumeTpudecKuil aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, npeabABIIEMbIE K HUM.

[Mpunuun turpumerpuu. TutpoBanue u ero ostanbl. ['paduueckoe u3zoOpaxeHue
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. [lpuemMbl TUTPUMETPUYECKOTO aHalIM3a: MpsMOE€ U O00paTHOE TUTPOBAHHUE,
KOCBEHHbIE MeTO/bl. THIBl peakuui, HCIOJIb3yeMbIX B TUTPUMETPUUECKOM aHAJU3E;
TpeOOBaHUs, IPEIbABISEMbIE K HUM.

JIOTIONMHUTENBHO: HMHCTPYMEHTalbHble MeToabl uHAukanuu T3. IloTeHunomerpuueckoe
tutpoBanue. Meton ['pana. [Ipyrue cnocoObl yCTaHOBJICHUSI KOHEYHOW TOYKHA TUTPOBAHUS.

2.3. Peaknuu HEUTpaIM3alMy B KOJJMYECTBEHHOM XUMHUYECKOM aHAIMU3E.

MeToipl  KUCJIOTHO-OCHOBHOTO  TUTpoBaHHs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOoBaHUs. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHHUA. Pacuer u mocTpoeHne TeopeTuuecKux
KPUBBIX TUTPOBAHUS CUJIbHBIX U CJIA0BIX OJHOOCHOBHBIX IPOTOJIUTOB. DaKTOPHI, BIMAIOIINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOrO THUTpoBaHUS. CrocoObl YCTaHOBJIEHMUS
KOHEYHOU TOYKU TUTpoBaHUs. KHCIOTHO-OCHOBHBIE MHAMKATOPBI, UHTEPBAJ MEPEX0/1a OKPACKU
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WHIUKaTopa, nmokazarens tutpoBanus (pT). IlpaBuno BeIOOpa MHIMKATOpa JUIsi KOHKPETHOTO
cinydas — TUTpoBaHus.  IIpakTudeckoe  NpPUMEHEHHE  pEaKUMl  KHCIOTHO-OCHOBHOI'O
B3aumoAecTBUs. [loTeHIIMOMETpUYECKOE TUTPOBAHME HA OCHOBE PEAKUHUM KHUCIOTHO-
OCHOBHOTO B3auMOJeHCTBUA. HAMKATOPHBIE TOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYECKHE peaKIMi KOMIUIEKCOOOPa30BaHUs U OCAXKICHUS B KOJIUYECTBEHHOM
XUMHUYCECKOM aHaJIN3e.

Hcnonp3oBanne KOMIUIEKCOOOpa30BaHUsI B XUMHUYECKOM aHaiuse. Heopranuueckue u
OpraHu4eckue JUranjpl. KOMIUIEKCOHBI U MX CBOMCTBA. YCJIOBHBIE KOHCTAaHThI YCTOMYMBOCTH
KOMIUIEKCOHATOB M HMX MPaKTHYeCKoe HCToib3oBaHue. OOOCHOBaHME BBHIOOpA ONTHUMAIIBHBIX
YCIOBUM  KOMIUJIEKCOHOMETPUYECKOTO TUTpPOBaHUS. KpuBBIE KOMIUIEKCOHOMETPUUECKOTO
TuTpoBaHus. DakTOPHI, BIAUSIONIME HA BEIMYMHY CKadyka Ha KPHUBBIX TUTpoBaHUs. CrocoObl
ycranoBieHuss T.0. u K.T.T. MetamioxpoMHble UHAUKATOPBI, MPUHLIMI UX AeWcTBUs. Bbioop
WHIUKATOpa i1 KOHKPETHOTO Ciy4ash THUTPOBaHHS. AHAIWTUYECKHE BO3MOKHOCTH METOJa
KOMILJIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[puMeHeHnEe KOMITJIEKCOHOB B AHAJIMTUYECKOU XUMUU

B Ka4deCTBE MaCKHUPYHOIIUX arc¢HTOB. HpI/IMeHeHI/Ie XUMHNYCCKUX peaKunﬁ
KOMHJ'ICKCOO6pa30BaHI/I$I B (bOTOMeTpI/I‘IeCKOM aHalIn3€, B MCTOAC KOHAYKTOMCTPHUYCCKOI'O
TUTPOBAHMUA. PeaKHI/II/I OCaAXICHHUA B KOJIMYCCTBCHHOM XUMHUYCCKOM aHaJInu3eC.

I'paBumerpuueckuii ananus. Teopermdeckoe 00OCHOBAHHME BBIOOpPA ONTHUMAIBHBIX YCIOBHI
OCAKJCHHUS KPUCTALIMYECKMX M aMOpQHBIX ocaakoB. lIprMeHeHHe XMMHUYECKUX peaKiuil
OCAKJCHUS B METOJIE€ MOTEHLIUOMETPUYECKOT0 THUTPOBAHUS, B METOJE TypOUIUMETPHUU.
OcoOeHHOCTH peakiuii KOMIUIEKCOOOpa3oBaHMs (XenaTooOpa3oBaHMs) HOHOB METAUIOB C
OTA. OcagutenpbHOE TUTPOBAHKE.

2.5. AHaJIUTUYECKHE pPEaKIMU OKHUCICHUS-BOCCTAHOBJIEHUS B  KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS peakUuss U  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noTeHuuan. KOHCTaHTbI paBHOBECHS OKHMCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuil. Bpibop
TUTPAHTA U ONTUMAJIbHBIX YCIOBHI TUTpoBaHUs. KpHUBbIE OKUCIUTENbHO-BOCCTAHOBUTEIHLHOTO
tuTpoBaHus. DaKTOPhl, BIMSIONINE HAa BEIMYMHY CKayka Ha KpUBOM TUTpoBaHMs. MHaukamus
KOHEYHOW TOYKM TUTPOBAHUS XUMHUYECKUMH U  (PU3MKO-XMMHUYECKHMU  METOJAaMH.
[TepmanranaromeTpusi. XapakTepucTuKa METOJA. YcnoBus MPOBEICHUSA
IepMaHraHaTOMETPHUECKUX OTIpEICIICHUH. Bemectna, onpeneseMble
IepMaHraHaTOMETpHUYEeCKUM MeToj oM. JlocTromHcTBa M Henoctatku Metona. Monomerpus.
XapakTepucTuKa METOJla, YCJIOBUS MPOBEICHHS HOJOMETPUYECKOTO OIpPENEICHUs BELIECTB.
JlocrouHcTBa M HejocTaTKu MeToja. [IpumeHeHHe peakuuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHYECKOM aHAJIM3e.

TpeOoBanusi, mpexbsBIseMble K peakuusM HOHHOro oOMmeHa. M3orepma HOHHOTrO
oOMeHa. BpiOop onTHUMalbHBIX YCIOBUH MOHOOOMEHHOTrO pasjeneHus BemiecTB. IIpumenenue
MOHOOOMEHHON XpomaTorpaduu B aHAJIUTHUUYECKOW XMMHUU OPraHMYECKUX U HEOPraHWYEeCKUX
COEJIMHEHU: pa3/ieJIeHne, OUMCTKA, KOHIICHTPUPOBAHUE U T.[.

Paszoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHATIN3a

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIMUTHYECKON XUMUH.

Knaccudukanus Gu3nKo-XxMMUYECKUX METOJOB aHaIn3a. AHAIMTHYECKHUN CHTHA Kak
uHpopmaTtuBHass (yHKLMS COCTaBa BEIIECTBA W €ro KoiuuecTBa. lIpuMmepsl aHaIUTHYECKUX
CUTrHaJIOB U nX u3Mmepenuii B DXMA.

3.2. MeTponorn4ecKkue OCHOBbI AHATUTUYECKUX METOIOB.

OCHOBHbBIE AHATUTUKO-METPOJIOTUUYECKHE XapaKTEPUCTHKU METOJ0B M PE3yJIbTaToB
aHaJin3a, CIocoObl MX OLIEHKH: Npenesl OOHapyxeHHUs, KOAI(P(PUIUEHT YyBCTBUTEIIbHOCTH,
HIOKHSIE M BEpXHSS TpaHUlA JMana3oHa OIpelesieMblX COJEpKaHUM, CEJIEeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIOBUSX CXOJAUMOCTH (TIIOBTOPSEMOCTH) W  BOCHPOM3BOAMMOCTH,
MPaBUIIBHOCTB, 3KcrpeccHocTh. O6006mennsle ceenenus o FOCT P UCO 5725 (2002).

23



3.3. Obwas XapakTepHucTKa CHEKTPAJIbHBIX, ANEKTPOXUMHUYECKUX u
xpomarorpaduyeckux  MeTofoB  aHamm3a.  llpeacraBieHne 0  (POTOMETPUYECKHUX,
MOTEMOMETPUYECKUX METO/IaX aHAJIN3a 1 HOHHOOOMEHHOM XpoMarorpaduu.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axan | Acip.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
ITpaxTuueckue 3anstus (113) - - -
Jlaboparopubie padoTs! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHAs paboTa 2,21 79,6 59,7
KoHnrakTHas camocrositenbHas pabota
2,21
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHHBI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHBI
«Dusnyeckas XuMHusI»

1. Heab AUCHMIIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJIOM
XHMHYECKOTO IpoIlecca, MoKa3aTh O0JACTH MPHIOKEHUS ITHX 3aKOHOB M HAYYHUTh CTYICHTA
IPaMOTHO TPHUMCHSTh MX MPU PEHICHUH KOHKPETHBIX TCOPETHUYSCKUX M IMPAKTHICCKUX 3aJad,
MOHATh OCHOBHBIC KHHETUYCCKUE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUICCKUX IPOIIECCOB M POJIh
KaTajau3a I XUMHYECKOH TEXHOJOTHH.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00YYAIOIIUHIICH TOI/KEH:

Obnadams CIEIYIONUMA KOMIIETSHIIUSAMU W WHIuKatopamu ux goctmwkenus: OITK-1.3,
OIIK-1.7, OIIK-1.11.

Buame:

— OCHOBHBIE 3aKOHBI (DM3MUYECKON XHMHH, B3aUMOCBS3b (U3NYCCKUX M XHUMHYCCKUX
XapaKTEPHUCTHK MPOIIECCa;

— TYTH ONpPEHICICHHS BAXHEUINIUX XapaKTCPUCTHK XUMHYECKOTO PABHOBECHS (KOHCTAHTBI
paBHOBECHS, PABHOBECHOTO BBIXOJa MPOJYKTA, CTEIICHU MPEBPAIICHHUS UCXOIHBIX BEIICCTB)
Y BIUSHUS PA3TUNIHBIX (PAKTOPOB HA CMEMICHHE XHMHYECKOTO PABHOBECHS,

—  TEpPMOJUHAMHYECKOE ONMCAHUE CBOMCTB MICATBHBIX U HEHUJICATHHBIX PACTBOPOB, TIOIXOIBI K
HAXO0XJICHHIO IMAPIUATBHBIX MOJIIPHBIX BEJTMYNH KOMIIOHEHTOB PacTBOPA.

— TCOPHIO TATbBAHUYECKUX SIBJIICHUN;

— TCOpUW KHHETHUKH, IyTH TEOPETHUYECKOTO pacyeTa CKOPOCTeH XUMHYECKHX PEAKIHH |
OTPaHHYCHUS B IPUMEHUMOCTH PaCUYETHBIX METOJIOB;

— OCHOBHBIE YEPTHl TOMOTCHHOTO U TeTCPOTCHHOTO KaTalln3a, TPUYUHBI YCKOPCHHS
XUMHUYECKOTO MpoIiecca B MPUCYTCTBUH KaTaau3aropa.

Ymemn:

— TPHUMCHATh TEOPETUYCCKHE 3HAHUS W JKCICPUMEHTAIBHBIC METOIBl HCCIICOBAHUS
¢bu3nyYecKoi XMMUHU IPU PelIeHUuH NPoPeCcCUOHATIbHBIX 3a/1a4;

— TPEICKa3bIBaTh M HAXOJUTh ONTHMAJIBHBIC YCIIOBHS MPOBEACHHUS XHMHUYECKOTO TIpoIecca C
LETIBI0 TTOJyYEHUsI MAKCUMAaJIbHO BO3MOYKHOTO BBIXOda HHTEPECYIOIIETO MPOAYKTa;
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— DOpPUMEHATb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢u3nuecKo XMMHUHU JUIS PELIEHUs BOIPOCOB, BO3HUKAIOIMIMX MPU H3YYEHUU KHHETHUKH
XUMHUYECKUX PEAKIIMIL;

— IpPOBOAMTH AHAJINW3 M KPUTHUYECKH OLICHUBATh MOJYYEHHbIE SKCIEPUMEHTAJIbHBIE JIaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKHMX METOJO0B (PM3MYECKON XUMHUM i PELICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIIPENICTICHUsI COCTOSIHMSI PABHOBECUS U CAMOIIPOM3BOJIBLHOIO HAampaBiICHUS
XMUMHUYECKOTO poIecca;

— 3HAHMSMHM OCHOBHBIX 3aKOHOB (PM3MYECKON XMMHUU JJIs COAEPKATEIbHOW HHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacUETOB;

— METOJAaMM ONpEJEICHUs MOpSAIKAa U CKOPOCTH PEAKIMH, YCTAHOBJICHUS JIMMUTUPYIOLIEH
CTaJNM U MEXAHU3Ma N3y4aeMOM XUMHUYECKOMN PEAKINY;

— HaBbIKAMU  COCTaBJICHHS TaJbBaHMUYECKUX JJIEMEHTOB JUId  LeJell  omnpeaereHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peakluu;

— 3HAHMSMHM OCHOBHBIX 33aKOHOB XHMHYECKOW KHHETHUKH, BIIMSHUS PaA3IUYHBIX (PaKTOPOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.

3. KpaTkoe coaepskaHue JMCHUIITHHBI
5 cemectp Paszoen 1. Xumuueckas mepmoouHamuka

1.1. IlepBbIi1 3aKOH TEPMOAMHAMUKH

TepMmoauHaMHUeCKUE CUCTEMBI U TEPMOJUMHAMHUYECKHUE MapaMeTpbl. DKCTEHCHUBHBIE U
MHTECHCHUBHBIE CBOMCTBA CHCTEMBL. TepMoauHampuyeckuii mpouecc. @YHKIMU COCTOSHUA M
¢byHKIMM mpoliecca. BHyTpeHHss 3Heprusl U 3HTanblMs, UX cBoiicTBa. Temaora u paboTa Kak
¢dopmbl mepenaun sHepruu. Pabora pacumupenus raza u mnoJiesHas pabota. PopMylupoBKU
[EpBOro Hayana TePMOJMHAMUKU. B3anMoCBs3b TEIIOTHI, pabOThl U MU3MEHEHHUS] BHYTPEHHEN
SHEPruu B U30XOPHOM, U300apHOM U M30TEPMHUECKOM Iporeccax. TemnoéMKoCcTh BellecTBa —
M30XOpHas WM u300apHas, MOJSpHas, ynaeiabHas. TerIoéMKOCTh HAEaJbHBIX Ta30B,
B3aUMOCBs3b MOJISIpHBIX TeruioémkocTel Cp m Cv uueanbHOro rasza. Termao€MKOCTh TBEPbIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOM HM300apHON TETUIOEMKOCTH BEIECTBA OT
TEeMIIEpaTypbl, IMIIUPUUECKUE YpaBHEHUsI (CTENEHHBIE PSAbl), UX MPUMEHUMOCTb. 3aKOH KyOOB
Hebas, mpaBuiio Hromonra u Iltu. Cpenuss nzobapHas TEIIOEMKOCTH BEIIECTBA B WHTEpBAJE
TeMiieparyp. TemIieparypHas 3aBUCUMOCTb IpupanieHus sHtainbnun Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJ€HUM € Y4€TOoM (ha30BbIX MepexoJoB. TemaoBod 3(dekT XUMUYecKoro
npouecca. OcHOBHOe cTaHaapTHOe cocTtosiHue. CTaHAapTHbBIE SHTANBIUU 00pa3oBaHUS U
cropanusi BeuiecTB. I[Ipumenenue 3akoHa ['ecca ans BbIUKCIEHHS TEIMJIOBBIX 3 (EKTOB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHUX IpoueccoB. CBsA3b TEIUIOBBIX 3((EKTOB MPU MOCTOSTHHOM
o0beMe M TpU TOCTOSTHHOM JIaBJIEHUWU. 3aBUCHUMOCTh TEIUIOBOrO J(deKTa peakuuud OT
Temreparypbl. BbiBon u ananu3 ypaBHenust Kupxropa B muddepenunansHoil ¢dopme.
WurerpupoBanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aKOH TepMOJIUHAMUKHU.

CaMonpou3BoOJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble UM  HeoOpaTHUMBIE,
paBHOBeCHbIE (KBa3MCTAaTUYECKHE) W HEPaBHOBECHBIE Ipouecchl. PaboTra paBHOBECHOTO U
HEPaBHOBECHOTO MpoueccoB. PopMyIUpPOBKU BTOPOro Hayajga TEPMOJUHAMUKUA. DHTPOIUS KaK
KpUTEpUN HAINpaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB M PABHOBECHS B M30JIMPOBAHHBIX
cUcTeMax. 3aBUCUMOCTb SHTPOIMU BEIIECTBA OT IIApaMETPOB COCTOSIHUS (TeMIlepaTyphl,
naBiieHus, oobeMa). PacueT M3MEHEHHUs SHTPOIMU B Pa3IMUYHBIX IpOLEccaX, CBA3AHHBIX C
M3MEHEHHEM COCTOSIHHS MJICANIbHOTO Tra3a, a TaKKe YUCTBIX TBEPIBIX WM JKUIKHUX BELIECTB.
W3meHeHHne 3HTPONUU B IMPOLIECCE CMELIEHUS HUCalbHBIX ra3oB. V3MeHeHHe SHTpONHH IpU
¢dazoBbix mnepexonax. TemoBas Teopema Hepucra, nocrynmar [lnanka (Tperbe Hauano
tepMoauHamMukn). CraTUcTHYecKas MHTEpHpeTanus BTOPOro Hayajla TEepPMOJIUHAMUKH,
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ypaBHeHue boisbrmana-Ilnanka. Beraucnenne aOcoiioTHON SHTpONMHM BemiecTBa. Pacyer
M3MEHEHHUSI SHTPOIMH B XUMUYECKUX PEAKUMIX MPU PA3IUYHBIX TeMiieparypax. O0beuHEHHOE
ypaBHenue | u Il 3akoHOB TepmoauHamuku. DHeprust ['enbMronbsua u sHeprust ['md6ca kak
KpUTEpUHU  HANpPaBICHHOCTU  TMPOLIECCOB M  pPaBHOBECHS B  3aKpbITBIX  CHUCTEMaXx.
XapakTtepuctuueckue (QpyHKUUU. 3aBUCUMOCThH 3Hepruu ['enbmronsia u sHepruu ['mb6ca ot
[apaMeTpoB COCTOSIHUA. TeMIiepaTypHas 3aBUCHUMOCTh 3Hepruum ['mb0ca BemiectBa ¢ y4yéToM
¢da3zoBeix mepexonoB. Pom dazoBoro mepexoma (mepBwiid, BTOpOi). YpaBHeHusi [ ubO6ca-
I'enpMmroneia. Pacuer namMenenuii cranaapTHbix sHeprui ['m66ca u I'enbMronplia B XuMUYECKUX
peaxkuusx Mpu pa3InyHbIX TEMIepaTypax.

CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKHM MOTEHLHMal KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHLHMANA OT JaBJICHUS U TeMIIepaTypbl. Y CIOBHUS paBHOBECHUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIlecca B CUCTEMaX IIEPEMEHHOI0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XMMHYECKOM pEaKlMH, CTENeHb IPEBPAIICHUs, XUMHYECKas
NepeMeHHas. YpaBHEHUE H30TE€PMbl XuUMUYecKoW peakuuu (u3orepmbl Baut-I'odda).
XUMHYECKOE CpOJCTBO. AHalW3 YpaBHEHMsS] M30TEPMbl JJIsl OINpEIeNeHUs HalpaBlieHUs
CaMOIIPOM3BOJIBHOTO  MPOTEKaHWs] ~ XMUMHYECKOW  peakuWh OT  JIaHHOTO  HCXOJHOTO
(HEpaBHOBECHOTO) COCTOSHUA. TepMoJauMHaMHuYecKas KOHCTAaHTa XMMHMYECKOTO DPAaBHOBECUS U
SMIUPUYECKUE KOHCTaHThl xuMHuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBs3u ans
peakuuy B HJIEaIbHOM Tra30BOM cMmecu. KOHCTaHTBI paBHOBECHS [UII TOMOTE€HHBIX U
reTepOreHHbIX pPEaKlMi, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CHCTEM (Ha NpUMEpax).
CMmenieHne XMMHUYECKOTO paBHOBecUsl MpH M3MeHeHuH obmiero nasieHus (T = const) u npu
no6apiieHnH B cucteMy nHeptHoro raza (T = const, P = const).

Bnusinue temrepatrypbl Ha KOHCTaHTY XMMHUYECKOI'O paBHOBECHUS, YPaBHEHHUS U300apbl U
M30X0pbl XMMUYECKON peakuuu. BeIBoJI, aHAUM3 U MHTErPUPOBAHHME Ha3BaHHBIX YpaBHEHHUM Ha
npuMepe ypaBHEHHUs U300apbl. PacueT cpenHero u HCTUHHOTO TEIUIOBOTO AP PEeKTa XMMHUUECKUX
peakuui M3 3aBUCHUMOCTH TEPMOJAMHAMHUYECKON KOHCTAHTbI PABHOBECHUSI OT TEMIIEPATYpHI.
Pacyer KOHCTaHT paBHOBECUS XMMHUYECKMX pEaKUUN W3 CTaHAAPTHBIX TEPMOJAMHAMUYECKUX
¢GyHKIMI BemiecTB. BoruncieHne KOHCTaHT paBHOBECUS! XUMUYECKUX PEAKIUIl 110 CIPAaBOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECUsI peakluii 00pa30BaHUs COEMHEHUN U3 IPOCTHIX BEILIECTB.
Pazoen 2. @azoevie pasnosecusi 6 00HOKOMNOHEHMHBIX CUCTNEMAX
2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSHUS IS OJTHOKOMIIOHEHTHBIX CHCTEM

da3a, KOMIIOHEHT, 4YuClIO cTemneHed cBoOonabl. IlpaBuno Qa3 ['nbbca. I[lpumenenue
npaBwia (a3 ['mbOca mis ananm3a (a3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
Jluarpamma COCTOSIHUSI OJHOKOMIIOHEHTHON CHUCTEMBbI, €€ (pa3oBble MOJS, JUHUM U TPONHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OnHO(pa3HOe, AByxda3zHoe W Tpex(a3HOe paBHOBECHSI.
Hacepimennsiif map, TemnepaTypHasi 3aBUCUMOCTh JaBJIEHUsI HachlllleHHOTo mapa. Kputuueckas
TOYKa, KPUTHUYECKOE COCTOSIHHE BEIIECTBAa, €ro OCOOEHHOCTH. BbIBOJ M aHalU3 ypaBHEHMUS
Knaneiipona. 3aBucuMoCTh TeMIepaTypbl IUIABJIEHUS OT BHEIIHETO JaBJICHUS, UHTEIPUPOBAaHUE
ypaBHeHus KianeilipoHa s paBHOBecUs TBEpPAOE TENO - JKUIKOCTh. PaBHOBecusi ¢ razoBoil
¢dazoit, ypaBHeHnue Kianeiipona-Knaysuyca, BBIBOJ U MHTEIpUPOBAHUE YpPaBHEHUS IS
ONMCAHUA JIMHUM HCMapeHuss U cyOnuMaluM, HCIojb3yeMble aomyiieHus. OnpeneneHue
KOOPAMHAT TPOMHOU TOYKHU.

2.2. Onpenenenue TepMoAMHaAMUYECKUX (PYHKIIUHN mporecca (pa3zoBoro nepexoaa

[Ipumenenne  ypaBHenus  Knaneipona-Knaysmyca  uisi  pacdera  M3MEHEHUs
TEPMOJIMHAMUYECKUX (QYHKIMM Tpu  (a30oBbIX MpeBpalleHusX. B3auMocBs3p 3HTAIBNUI
IUIABJICHUS, UCIIAPEHUS U BO3TOHKU B TPOMHOM TOuke. DMNUpUUEcKoe MpaBuiio TpyToHa.

Pazoen 3. Tepmoounamuueckas meopusi pacmeopos
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapuinanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. [lapiuanbHbie MOJsipHbIE BETUYMHBI. YpaBHEeHUs | 'ub0ca-

Hiorema (BbIBOJ M aHanu3). MeToabl omnpeneiaeHnus NapluuaibHbIX MOJIIPHBIX BEIUYHUH (METOA
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KacaTeNbHBIX M METOJA OTpe3koB). OTHOCUTENbHBIE NaplUUaIbHble MOJIIPHbIE BEIMYMHBI
(mapuuanbHble MOJIsipHbIE QYHKIMU cMelleHus ). TepMmoauHaMuyeckue QyHKIIMN CMELEHUsI.
3.2. TepMOIMHaMHYECKOE ONMCAHUE UICAIBHBIX U HEUACAIBHBIX PACTBOPOB

WneanpHble  (COBEpLIEHHBIE) PACTBOPbl. XHMMHMYECKHH MOTEHLMAN KOMIIOHEHTa
UJealbHOTO pacTBopa. TepMoauHamMuueckue (yHKIUU CMEUICHUS Ul UACaJbHBIX PacTBOPOB.
PaBHoBecue "uneanbHbll pacTBOp-map", 3akoH Payns, rpaduueckas MHTepIpeTalus 3aKoHa
Paynsa. IlpenenbHo pa3z0aBieHHbIE pacTBOPbI, 3aKOH ['eHpu. VYpaBHEHHE XUMHUYECKOTO
MOTEHIMaNa JJisi PAacTBOPHUTENs W PACTBOPEHHOro BeulecTBa. HewuaeanbHble (peaybHbIE)
PacTBOPBI, TOJIOKUTENIbHBIE U OTPULIATEIbHBIE OTKIOHEHHUS OT UICaIbHOCTH (OT 3aKoHa Payss).
CrangapTHbI€ COCTOSIHHMSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPUYHAs! CUCTEMBbI
cpaBHeHUs. PacueT akTUBHOCTEW M palMOHAIbHBIX KOA(P(UINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (YHKUMM CMEIIEHHS Il HEWJeallbHbIX pPacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTU U KO3((UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTypbl U
JTABJICHUS.

3.3. KomnuratuBHble CBOICTBa pPa30aBIEHHBIX PACTBOPOB HEJNETYYMX BEIIECTB B JIETy4eM
pacTtBopuTelie

KomnuratuBHble cBoicTBa pa30aBiICHHBIX PACTBOPOB HEJETYYMX BEIIECTB B JIETYUUX
pacTBopuUTENX (MOHMKEHHE JaBJICHUS HACBIIIEHHOTO IMapa pacTBOPUTENS HaJl PacTBOPOM IO
CPaBHEHMIO C YHCTBIM pAcTBOPUTEJIEM, IOBBIIIEHHE TEMIIEpaTypbl Hayajla KUIEHUS U
MOHI)KEHUE TeMIlepaTypbl Hadaja OTBEPAEBAHUSA pPAcTBOPOB, OCMOTHYECKOE JaBIICHUE).
D0yminockonuyeckass M KpPUOCKOIMYECKass KOHCTAHThl pacTBOpuTels. BpiBon ypaBHeHUS,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIIEpaTypbl Hayaua OTBEpJIEBaHUS C KOHLEHTpalUeld pacTBopa.
Ocmoc, ocMOoTHYECKOE J1aBiieHHe, 0OpaTHbI ocMmoc. Vcnosib30BaHME KOJIJIUTATUBHBIX CBOMCTB
JUIs  ONPENENIEHUsT MOJIIPHOW Macchl, CTENEHU JUCCOLMAMA WIM CTEHNeHH acCOolMaluu
PacTBOPEHHOTO BEILIECTBA.

Pazoen 4. @azoevie pasrnosecusi 6 MHO2OKOMNOHEHMHBIX CUCTNEMAX
4.1. PaBHOBECHE «KMJIKUI PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JluarpamMmbl  «J1aBJIEHUE-COCTaB»,  «TEMIIEpaTypa-CoCTaB», «COCTaB  Iapa-COCTaB
KUAKOCTU» JUIsl HJCAIbHBIX M HEWJeallbHbIX pacTBOpoB. Ilpumenenue mnpaBuna a3 k
UCCIIeIOBaHUIO0 auarpaMM. 3akoHbl ['n00ca-KonoBanoBa. A3zeoTpomnus, TEpMOJWHAMUYECKOE
ycioBue TO4kM aszeorpona. [IpaBmwiio pbluara. OU3HKO-XUMHUYECKUE OCHOBBI pa3J/IElCHUS
KUJKUX CMECEl MEeTOJaMU MEPErOHKU U PEKTH(PUKALIIH.

4.2. PaBHOBECHE OKMJIKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHanu3, KpUBbIE OXJaXKJIEHHUS, NOCTPOCHUE IUarpaMMbl IUIABKOCTH 10
KpUBbIM oxJlaxaeHusa. CHCTeMbl C OrpaHMYEHHOM W HEOrpaHUMYEHHOW pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPJOM cocTosiHUM. M3omopdusm. Tumbl TBepAbIX pacTBOpoB. [luarpammbl
IUIABKOCTH M30MOP(HO KpUCTAUIU3YIOIIMXCS BellecTB. JlMarpaMMbl IJIABKOCTH CUCTEM C
OTPaHUYEHHOM PACTBOPUMOCTBHIO B TBEPIOM COCTOSHUU. DBTEKTHMUECKOE U MEPUTEKTUUECKOE
paBHoBecus. OrpesereHre cocTaBa 3BTEKTHMUECKOM >KHUIKOCTH MOCTPOCHUEM TpPEYrojibHHUKA
Tammana. [Ipumenenne npasuiia (a3 ['md6ca k ucciaeaoBaHuio (Pa3oBBIX PAaBHOBECHUI.

6 cemectp Paszoen 5. Pacmeopwi 21exkmporumos
5.1 PacTBOpBI 31€KTPOJIUTOB B CTATUYECKHUX YCIOBHSIX

TepMmoauHaMHUecKoe OIMCAaHUE CBOWCTB pPACTBOPOB AIIEKTPOJIUTOB. AKTUBHOCTH H
KO3(G(ULMEHThl AaKTUBHOCTU DJJIEKTPOJIMTa M HOHOB B PAacTBOpPE, CpEIHUE HOHHBIE
K03 uLMeHThl aKTUBHOCTU. CBA3b aKTUBHOCTHU AJIEKTPOJIUTA CO CPEIHEN HOHHON aKTUBHOCTHIO
M KOHIeHTparuen snektposmrta. HMonHas cuia pactBopa. [IpaBmiio monHOM cuiibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPHUM  CWIIBHBIX  3JIeKTpoJuToB  JleOas- Xtokkes.
[Ipenenbubiii 3akoH [lebas-X1okkens, BTOpOE W TPEThe NMPUOIIKEHHS TEOPHH, Tpaduueckoe
MIPEJICTaBICHUE STUX 3aBUCUMOCTEH.

5.2 PacTBOpBI JIEKTPOIUTOB B TMHAMUYECKUX YCIOBUAX

[IpoBoauuky snexkrpudeckoro toka I u Il pona, moHHAsA U 3JIEKTpPOHHAsA MPOBOAUMOCTb.

VYaenpHas, MOJSpHas M SKBUBAJIEHTHAs 3JIEKTPUYECKHE MPOBOJUMOCTH, B3aUMOCBSI3b MEXIY
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HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOH 3JEKTPUYECKON MPOBOAMMOCTEN OT KOHIIEHTpAIUH,
TeMIlepaTypbl U HpHUpoabl pacTBopuTesa. CKOPOCTh U HOJABHKHOCTH (20COJIIOTHAsE CKOPOCTH
JBIDKEHUS) MOHOB. 3aKOH HE3aBUCHMOTO JIBIKEeHUS HOHOB (3akoH Komwpayma). [IpenenpHbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTA HOHOB. OCTaETHBII MEXaHHW3M IepeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U rujpokcuia. Yucna nepeHoca HOHOB. DJIEKTPOIPOBOJIHOCTh PACTBOPOB
CWJIbHBIX JIEKTPOJIUTOB, YpaBHEHHE KOpHs KBajapaTHoro (ypaBHeHue Kousbpaymia). [Ipumenenue
TEOPUU CHJIbHBIX 3JIEKTPOJIMUTOB NIl OOBACHEHUS 3JIEKTPO(YOPETUYECKOTO U PEeTaKCallMOHHOTO
3(p(dEKTOB CHUKEHUS 3JIEKTPONPOBOJHOCTH. BiusHue mnonei BHICOKOH HaNpsHKEHHOCTH H
BBICOKOW 4YacTOThl NEPEMEHHOTO TOKa Ha 3JEKTPOINPOBOJHOCTh PacTBOPOB. MeToauku
U3MEpEeHus EKTPOoNpoBoHOCTH. KoHayKTOMETpHUecKoe onpesiesieHue CTENeHH U KOHCTAHThI
JCCOLMaluu c1a0bIX 3JIEKTPOJIMTOB, TEIUIOTHI, AHTponuu u sHepruu [ubOca mnpouecca
JMCCOLMAIIMU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COECTUHEHHH.
Pazoen 6. Dnexmpoxumuuecxkue cucmemul (yenu)
6.1 DJ1C u snexTpoaAHBIC TOTECHITUABI

DNeKTpOoXUMHUECKUe cUcTeMbl (Lenu). BosHHKHOBEeHHE ckauka MOTEHIIMAaja Ha TPaHUIIe
paznena mpoBoauukoB I wm Il poma. [IBOMHOW SIEKTPUYECKUM CIIOH. DJIEKTPOXUMHUYECKHI
MOTEHLIMAJ, ralbBaHU-MOTeHIHad. OOpaTuMble JIEKTPOAbl U OOpaTUMbIE JIEKTPOXUMHUYECKHE
uenu  (9EMEHThI). OJNEeKTPOABMXKYILAs CHiIa TallbBAHWUYECKOTO  3AJIEMEHTa, YCJIOBHBII
AJNIEKTPOJIHBINA TMOTEHIMAaN (MOTEeHIHal B BoaopoaHoil mkane). CBa3p DJIC rasbBaHUYECKOM
LENu C EKTPOAHbIMU noTeHnuanamu. [IpaBuio 3HakoB D/IC U 37€KTPOAHBIX MOTEHIIMAJIOB.
TepmonnHamMudeckasl TeOpuUs raJbBaHUYECKUX SIBJICHUN. BpiBox u aHanu3 ypaBHeHus HepHcra,
BbIpakarolero 3aBucumMoctb JJ1C rajabBaHUYECKOrO AJIEMEHTA OT AKTMBHOCTEH KOMIIOHEHTOB
ANIEKTPOJHON peakiuu. YpaBHeHue [ 'ubOO0ca-I'eapMrosibiia st 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC raapBaHUYECKOTO AJIeMEHTa OT Temmneparypbl. Kimaccudukamus 31eKTpoaoB:
AJIEKTPO/IbI TIEPBOTO U BTOPOTO POJa, Ta30Bbl€, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE. Y paBHEHNE
Hepucra u1g noTeHmuana 31eKTpo10B BCEX BUOB.
6.2. 'annbBaHNYECKUE IIEMEHTBI

Tunel ralbBaHUYECKUX IEMEHTOB: XUMUYECKHE, KOHIICHTPAL[MOHHBIE, C IEPEHOCOM, Oe3
nepenoca. Iup@y3noHHbII NOTEHIMAN, MEXaHU3M BO3HUKHOBEHMSI U METOJbl €r0 YCTpaHEHUs
(cBemeHus K MUHMMalbHOM BenumuuHe). Metonuka wusMepenuss OJAC u  3IeKTPOIHBIX
MOTEHIIUAJIOB. [IpyMmeHeHHEe MOTEHUMOMETPUM JJI OMNpENENIEHUsS TEePMOIUHAMHUYECKUX
XapaKTePUCTUK XUMHUYECKHX PpEaKlHi, MPOTEKAILUX B TaJbBaHUYECKOW IENU, KOHCTaHT
XMUMHUYECKOTO PABHOBECHS, AKTUBHOCTEH M KO3()(PUIMEHTOB aKTMBHOCTH 3JIEKTposuToB, pH
pacTBOpPOB, TPOU3BEACHHUSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COCAMHEHHH. XUMHYECKHE
HCTOYHUKHU TOKA.
Paszoen 7. Xumuueckas kunemuxa
7.1. ®opMasibHasi KWHETHKA

TepmoauHamuueckas BO3MOXKHOCTb IIpollecca M €ro MpakThyeckas (KMHETUYecKas)
ocyiecTBUMOCTh. [Ipenmer u 3anaun xumudecko KuHeTUKU. OCHOBHbIE MOHATHS (OpMaTbHON
KMHETHUKH: CKOPOCTb XUMHUYECKOW peakluu, MOJEKYISIPHOCTh, YACTHBIM M OOLIMN HOPSIOK.
OCHOBHOH MOCTYJIAT XUMHYECKOW KHUHETHKH, KUHETHYECKOE YpPaBHEHUE CKOPOCTH PEAKIIHH.
KoHcTanTa CKOpOCTM XMMHYECKOM pEaKkIHH, Pa3sMEPHOCTb KOHCTAaHThl CKOpPOCTH. MeTonbl
omnpejeNieHusi CKopocTell Xxumuuyeckux peakuuid. I[IpocTbie (91€MEeHTapHBIE) U CIOXHbBIE
peakuuu. Kunetnka npoctsix U (opMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOI€HHBIX PEaKIUil.
Peakuuu nepBoro, BToporo u tperbero nopsaakos. AuddepenuuanbHas U uHTErpaibHas Gopmbl
KMHETUYECKUX YypaBHEHUH, KMHETHYEeCKHe KpuBble. JIMHENHOe NpeicTaBlieHue KUHETUYECKUX
KpUBBIX I PEaKkUMi pa3IMyHbIX NOPSAKOB. Bpems mnosynpeBpamenusa. Peaknum HyneBoro
nopsiaka. Meton wu30biTKa (M3oismuu) OcTBanbAa OMpPEACNICHUS YaCTHBIX IOPSIKOB TIO
COOTBETCTBYIOIIEMY peareHty. Juddepennuanbabple U MHTETpalibHbIE METObl ONpEesieHuUs
Nnopsiika peakuuu. Pasznuyue KOHIEHTPAllMOHHOTO M BPEMEHHOTO MopsAakoB. CIOXKHbIE
peakuuu. IIpuHOUMD HE3aBUCUMOIO NPOTEKAaHUS DSJIEMEHTApHBIX peakuuid. OOpaTumble U
napajulefibHble peakuuu neporo mnopsaka. Juddepennuanbuble ypaBHEHHs, ONUCHIBAIOIINE
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CKOPOCTH 3TUX peakUuuid, UX HUHTerpupoBaHue. KuHeTmueckue KpuBbIE IS KaXIOro U3
pearupyromux  BemiectB.  [locnmenoBarenbHble  peakuumun  1-ro mopsnaka.  Cucrtema
nuddepeHInanbHbIX ypaBHEHUHM, OINUCHIBAIONIMX KUHETUKY IIOCJIEAOBATEIbHBIX pEaKLUi.
Kunernueckue ypaBHEHMsSI M KHHETHYECKHE KPHUBBIE Ul BCEX YYaCTHHKOB peakuuu. Bpems
JNOCTHKEHUS] MaKCUMaJbHOM KOHUEHTPAalUW MPOMEXKYTOUYHOTO BEIIeCTBA. 3aBUCUMOCTD
MaKCUMAaJIbHOM KOHLIEHTpAalMd MPOMEXKYTOUHOTO BEIIECTBA OT COOTHOIIEHHS KOHCTAaHT
CKOPOCTEW OTIENBbHBIX CTAUU MOCIEN0BATEIBbHON peakuuu. IIpuHIMn TMMATHPYIOIIEN cTaanu
MOCJIEIOBATEIbHOM ~ XuMHMueckod  peakuuu.  CTallMOHapHBIH  pEXUM  NPOTEKAHUS
MOCJIEIOBATENbHBIX  peakuuid. Meroa  KBa3HCTAlMOHAPHBIX  KOHIIEHTpaluil, o0nacTb
npUMeHeHus. BiusHue TemiepaTypbl Ha CKOPOCTh XHMHYECKOM peakiuy, MNpuOIKEeHHOE
npasuwio Baut-I'opda. YpaBuenune Appennyca B quddepeHunanbHol U HHTErpaibHON Gopme.
OddexTrBHAs HHEPrusi aKTUBAUUU U NPEIIKCHOHEHLIHAIbHBIA MHOXHUTEIb, METOAbl HX
OTpe/IeNIEHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopus aktuBHbIX (OmHapHbiX) coynapeHuil (TAC). CkopocTh peakuuu Kak YHCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHCcTaHTa ckopocTu OUMOJIEKYISIpHON
peakiuu. OU3NYECKUI CMBICT MPEAIKCIIOHEHIIUATIBHOTO MHOXKUTENS U SHEPrUM aKTUBALUHU B
pamMKax TEOpUH aKTUBHBIX coyfapeHuil. Crepuueckuil pakTop, HEOOXOIUMOCTb €0 BBEACHUS B
KMHETUYECKOE YpaBHEHHE peakluu. JJOCTOMHCTBA U HEAOCTATKU TEOPUU aKTUBHBIX COYIapEHUII.
MexaHn3M MOHOMOJEKYISIPHbIX Ta30BbIX peakuuid B pamkax TAC, cxema Jlunnemana.
HcronkoBaHue NPUYMH M3MEHEHHS MOpsAJKa MOHOMOJIEKYISPHOW peakluu NpU HU3MEHEHUU
JABJICHUS.

Teopust mepexonHoro cocrosiuus (aktuBupoBaHHoro komiekca) (TIIC umu TAK).
OcHoBuble mnosiokeHus TIIC, kuHernueckas cxema peakuuu. [oBepXHOCTh MOTEHLMAILHOU
SHEpPruM, KOOpJIMHATa peaKkluu, MyTb peakuuu. AKTUBHUPOBAHHBIM KOMIIJIEKC M €ro CBOMCTBa,
UCTUHHAs 3Heprus aktuBauuu. CKOpOCTh peakiuud — CKOPOCTh pacraja aKTUBHUPOBAHHOIO
KOMIUIEKCa (cxopocTh €ero IIPOXOKICHHUS yepes MOTEHIUATbHBIN Oapnep).
KBasutepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbmuss M SHTPONUS AKTHUBALUH,
TPAaHCMHCCUOHHBIM KO3 duiueHt. CBA3p JHTAIBIUU  aKTHUBAMM €  3PPEKTUBHON
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEIHBIE PEAKIUN

DOTOXMMUYECKUE DPEAKIUH, MEPBUYHbIE U BTOPUYHbIE (POTOXMMHUYECKUE IPOLIECCHI.
®oroauccormanuss U (ortonus. Dorodusnueckue (I€3aKTUBALMOHHBIE) MPOLECCHl MpU
MOTJIOLEHUN H3IydyeHus. 3akoHbl (oroxumuu: ['porryca-/penepa u Oiinmreiina-IlITapka.
KBanrtoBbiii Beixoj. KuHeTnka mpoiieccoB, NPOUCXOA[IINX C y4acTHEM (POTOBO30YKIEHHBIX
Mouekyn. Cencubunuzaropbl, CeHcubunuzupoBaHHble GoToXuMudeckue peakiuu. OCHOBHBIE
pasnuuus peakuuil ¢ GOTOXMMHYECKUM U TEPMUYECKMM HHULMHUpOoBaHHEM. DOTOXMMUYECKHE
nporieccsl B atmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, HOPOTEKAONMX IO LEMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAJMU LIEMHBIX peakiui. MexaHu3Mbl 3apOKJI€HUsl, pa3BUTUS U
oOpbiBa 1enei. JIuHEWHBI W KBaJpaTUYHBI OOpBHIB Ieneld. 3BEHO IeNHu, UIMHA IICTH.
HepasBeTBneHHble U pa3BeTBIEHHbIC LiEMHbIE peakiuu. KuHeTrka Hepa3BETBIEHHBIX LIETTHBIX
peakuuii. Craguu pa3BETBICHHOW LEMHOM peakuuu. BeposTHOCTH 00pbhiBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BETBIEHHBIX IEMHBIX pEakUil BO BpPEMEHH, CTAl[MOHAPHBIA U
HECTAllMOHAPHBIA pEeXHUMbl TedeHHs] peakuuu. IIpenenpHble SBICHUS B Pa3BETBIEHHBIX
peakuusx. HiwkHMiI W BepXHUN mpenensl BOCIUIAaMEHEHHsS (B3pbiBa) IIEMHOM peakiuu.
[TosmyocTpoB BOCILIAaMEHEHUA.

Pazoen 8. Kamanus

'oMoreHHbli U rereporeHHblil Katanu3. ABTokaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX peakiuil. BiusHue kartanu3zaropa Ha TEpMOJWHAMUYECKHE U KUHETHUECKUE
XapaKTePUCTUKU  XUMHYecKUX  peakuuid.  CeleKTUBHOCTb  JEWCTBUS  KaTalu3aropa.
Karanutuueckas akTUBHOCTb, yJeJIbHAs KaTaJlUTHYECKas aKTUBHOCTb. [|'OMOTEHHBIH KaTaius.
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CnuTHBIA M pa3lieNbHbIA MEXaHU3Mbl KaTAIUTUYECKUX PEAKIHM, dHEepreTUyecKue auarpammbl
B3aMMOJICHCTBUS PEareHToB ¢ Kataim3aTtopoM. OOmuii u crienuPuaecKuil KUCIOTHO-OCHOBHBIN
katanu3. O¢@deKkTuBHasT KOHCTAHTAa CKOPOCTH pEaKLMM, KaTalu3upyeMOl BeElIEeCTBAMHU C
KHCJIOTHO-OCHOBHBIMM ~ CBOMCTBaMu. KaTaluTuueckue KOHCTAHThI ~CKOPOCTH — PEAKIUH.
'ereporennsiii  karanu3. CKOpOCTh  I'€TEPOTr€HHO-KATAIUTHUECKON  peakuuu.  Tumbl
IeTepOreHHbIX KaTaJU3aTOpoB. 3aKOH JEHCTBYIOIIMX MoBepxHocTe. Posb aacopOuuu B
rereporeHHoM npoiiecce. Kunetrnka rereporeHHO-KaTaTuTHYECKUX peakui, He TUMMUTHPYEMBIX
muddysueit. OTpaBieHNe KaTaau3aTopoB.

4. O0beM yueOHOMH THCUMTIIHHBI

C
Beero eMecTp
. 5 6
Bun yuebnoit paboTsl A A X
3E KaJ. 3E KaJ. 3E KaJ.
T, T, T,
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 14 504 7 252 7 252

KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96

3aHATHSA:

Jlexnu 1,78 64 0,89 32 0,89 32
[Ipaxtuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas paboTa 240 3,33 120 3,33 120
[ToaroroBka k 1a60paTOpHBIM paboTam 102 60 42
KonrtakTHas camocrositenbHas paboTa 6,66 - 3.33 - 3.33 -
CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB 138 60 78

JUCITUITIIMHBI

Buabl koHTpOJS:
IK3aMeH 2 72 1 36 1 36
KonrtakTHas paboTa — HpoMexyToyHas

0,8 0,4 4
arTecTays 2 ’ 1 ’ 1 0.
[ToaroroBka K sK3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIS: JK3aMeH JIK3aMeH
C
Bcero eMEetp
. 5 6
Bun yae6noit paboThl N N N
3E CcTp. 3E °p. | ap CcTp.
q. q. q.
OO611ast TpPyA0EMKOCTh AUCLUIIIIUHBI 14 378 7 189 7 189
K _
OHTAKTHAasi padoTa — ayIMTOPHbIE 534 144 2,67 7 2,67 7
3aHATHSA:
Jlexuu 1,78 48 0,89 24 0,89 24
[Ipaxtuueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
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
KonrtakTHas camocrositenbHas paboTa 6,66 - 333 - 333 -
CamocrosiTenpHOE H3y9eHUE pa3JIeioB 103.5 45 58.5
JUCIATUTAHBI
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Buabl koHTpOJIS:

IK3aMeH 2 54 1 27 1 27
K o —

OHTaKTHas paboTa — MPOMEKYTOUHAsS 0.6 03 0.3
arTecTanus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIA: JIK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Kos1ionaHast XuMus»

1 eas aucuHUmIMHBI — npHoOpeTeHue olOyyarouuMucs 0a30BbIX 3HAHUN B oOnacTu
TEPMOJIMHAMUKN TIOBEPXHOCTHBIX SIBJICHUH M CBONCTB JUCHEPCHBIX CHCTEM M TIOJy4YEHHE
YMEHHH B 4acTH MCIOJIb30BAHUS 3TUX 3HAHUH MPU UCCIIEJOBAaHUM, IPOCKTUPOBAHUH U CO3JIaHUU
pEAJIbHBIX CUCTEM, SIBJISIFOIIMXCS B OOJIBIINHCTBE CIy4aeB AUCIIEPCHBIMH.

2 B pe3yabraTe H3yYeHHs JUCHUILIUHBI 00YUAIOLIUIICH 0JI7KEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

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

- IPU3HAKU 0OBEKTOB KOJUIOUJAHON XUMUU U UX KiaccuuKaiuro.

- OCHOBHBbIE TIOHATHSI U COOTHOLIEHUS TEPMOJAMHAMUKH IIOBEPXHOCTHBIX  SIBICHUU
(TepMOIMHAMUKa MOBEPXHOCTHOIO CJIOS; aAre3us, CMayMBaHUE M DPACTEKAHUE >KUIKOCTEH;
JHUCIIEPCHOCTh U TEPMOJMHAMHUYECKHE CBOMCTBA TeJ; aJCcOpOIMs Ta30B U MapoB, aacopOuus u3
PacTBOpPOB).

- OCHOBHBIE TeOpUH (PU3NUECKON aCOPOITUH.

- OCHOBHbIE€ TMPEACTaBIEHUS O CTPOCHUU JIBOMHOTO JJIEKTPUYECKOIO CIJIOSi; IMPUPOTY
AJIEKTPOKUHETUYECKOTO MMOTEHIIMAJIA; OCHOBHBIE AJIEKTPOKUHETUYECKHE SIBICHUS.

- ycinoBus TmpuMeHHMOCTH 3akoHa CTokca; 3akoH OiHmTeitHa — (CMOJTYyXOBCKOTO,
rurcoMerpuyeckoe ypapHenue Jlammaca.

- IPUPOAY CEIMMEHTALMOHHOW M arperaTMBHON YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA PAaCTBOPOB
I[TAB kak nauouipHBIX cuCTEeM; OCHOBHbIe MojoxeHuss Teopuu JJIDO; npuunHsl U
0COOEHHOCTH OBICTPON M MEJUIEHHOM KOaryjsluy, KOHUEHTPAUUOHHON U HEWTpaln3alnOHHON
KOaryJsiluH.

- THUNOBl CTPYKTYp, BO3HUKAIOIIME B JUCHEPCHBIX CHUCTEMaX, HOPUYMHBI U YCIOBHUS UX
o0pa3oBaHus; KJIacCU(PUKAINIO AUCTIEPCHBIX CUCTEM [0 UX PEOJIOTMYECKUM CBOMCTBaM.

Ymemo:

- paccuMThIBaTh MapaMeTpPbl, KOTOPbIMH XapaKTEpU3YIOT AUCIIEPCHOCTbD.

- TMPOBOJUTH pacCYeTbl C HCIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHUN TEpMOJMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.

- paccuMThIBaTh BEJIWYHHY MIEKTPOKWHETUYECKOTO MOTEHLMANA IO JaHHBIM 3JEKTpoOCcMOca U
anekTpodopesa.

- paccuuThIBaThb HHTErPAJbHYI0 M JAU(PepeHlnanbHyl0 KpHUBBIE PACHpEesIeHUs YacTHl] IO
pazmepam.

- paccuMTHIBaTh U aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOIO B3aUMOICHCTBHUS YaCTHILL,

- pacCUMTHIBATh U U3MEPATDH BI3KOCTH IUCIEPCHBIX CUCTEM.

Bnaoemuv:

- TPEACTaBIEHUSMU O POJM MOBEPXHOCTHBIX SIBICHUM M JUCHEPCHBIX CHUCTEM B TEXHUKE U
IPUPOJIE.

- METOJaMH U3MEpPEHUS IOBEPXHOCTHOIO HATSHKEHMSI, KPaeBOIo yriia.

- 3HAaHUSIMHU O METOJIaX U3MEpEHUs aJcopOLUU U YAECTbHON TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIIOBUSIX IPUMEHUMOCTH ypaBHeHHUs [ enbMrosibia — CMOIyX0BCKOIO;
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- METOJAMH OTIPEJEIICHNUS AEKTPOKNHETHUYECKOIO IOTEHIIMaa.

- METOJIOM CEIMMEHTALMOHHOIO aHaAJIN3a.

- METOJJaMH OIPENIEICHUSI KPUTUYECKOM KOHLIEHTPALlU MULEIJI0O00pa30BaHus;
- METOJaMH UCCIIEI0BaHUSl KUHETUKU KOATyJISLUU.

- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Paznen 1. [Ipeamer u npu3Haku 0ObEKTOB KOJUIOMIHOW XUMUHU

Komnonanass xumusi - Hayka O TOBEPXHOCTHBIX SIBJIGHUSIX U JAMUCIEPCHBIX CHUCTEMaX.
OcHOBHbBIE TIOBEPXHOCTHBIE SIBJICHHS: aJre3uss M CMayuBaHUE, KaNWUISIPHOCTb, aJcopOLus,
AIIEKTPUYECKHE SIBJICHUS Ha MOBEPXHOCTAX U JIp.

OcHOBHbIE NpPHU3HAKU JAMCIEPCHBIX CHUCTEM - TETEPOre€HHOCTh M JIUCIEPCHOCTH;
MIOBEPXHOCTHAsA SHEPrusl; KOJIUYECTBEHHbIE XapaKTEPUCTUKH naucrepcHocTH. Kiaccudukanus
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO TUCHEPCHOM (a3bl U AUCIIEPCUOHHOMN Cpepbl.
Knaccudukanus cBoOOIHOANUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHI[ U IO B3aWMOJAEHUCTBHUIO
MEXAYy IUCIEPCUOHHOW cpenod W aucnepcHoil ¢a3oil. Posib MOBEPXHOCTHBIX SIBICHUH H
JMCIIEPCHBIX CUCTEM B MIPUPOJE, IPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKOU TEXHOJIOTHH.

Pasznen 2. TepMoamHaMyKa NOBEPXHOCTHBIX SIBJICHUN

OOuias xapakTepUCTHKa MOBEPXHOCTHOM sHepruu. [loBepXHOCTHast 3Heprus B oOLIEM
ypaBHEHUHU 1-ro u 2-ro Hayasl TepMoAUHAMUKH. [loBEpXHOCTHOE HATSHKEHHE KaK Mepa SHEPruu
'nb6ca mexdaszHoit nmoBepxHocTU. [loBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHUKA IMPUPOJIBI
conpukacaromuxcs pa3 u ux B3aumojeiicTBus. CBoiCTBa MOBEPXHOCTEH KUAKHX U TBEPJBIX
Ten. YpaBHeHue ['mO0ca-I'enpmronbia Juisi BHYTPEHHEW YIEIbHOM MOBEPXHOCTHOM SHEPIHH
(OJTHOM MOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh SHEPTE€TUYECKUX NTapaMEeTPOB MOBEPXHOCTU OT
TeMmIieparypsl. [Iporieccsl caMonpon3BOJILHOTO YMEHBIICHHS IOBEPXHOCTHON YHEPTHH.

Ancopbuusi U MoBEepXHOCTHOE HaTspkeHue. CBsA3b BEIMUYMHBI aIcOpPOLUU C MapaMeTpaMu
CHUCTEMBI: HM30T€pMa, W30MHKHA © u30cTepa ajacopomuu. Mertox wu30eiTkOB ['mOOCa.
OyHaaMeHTaIbHOE aJacopOIMOHHOEe ypaBHeHue ['mbbca. I'mbGOcoBckas ancopoOuus. YactHoe
BbIpakeHUEe ypaBHeHuss ['n66ca. IloBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIE
BEIIIECTBA.

Anresus, CMauyuMBaHME W pacTEKaHWE KHUJKOCTeH. Anre3uss m koresus. llpupoma cun
Mex(pa3HoOro B3auMojelcTBus. YpaBHeHue [lronpe ans pabotsl aaresun. CmauuBaHue Hu
kpaeBoil yroi. 3akoH lOnra. Cesi3p paOoThl aare3uu ¢ KpaeBbIM yrioMm (ypaBHenue /[lrorpe-
IOura). Jluopunbuble U aM0(POOHBIE MOBEPXHOCTU. MeETONbl OIpeneiaeHHs] KPaeBbIX YIJIOB.
Bnusinue noeepxHoctHo-akTuBHBIX BenlecTB (IIAB) na cmaunBanue. Pacrekanue xuakoctei.
Kosdouuuent pacrekanus no Iapkuncy. Dddexr Mapanronu. MexdazHoe HaTsHKeHHE Ha
IpaHULIE MEXAYy B3aMMHO-HACBIIIEHHBIMHU >KMJIKOCTSIMU U mpaBuiio AHToHOBa. [Ipaktmyeckoe
3HAYEHUE a/Ire31u, CMauMBaHUS U PACTEKAHUS.

JucnepcHOCTh M TepMoaMHaMHu4Yeckue cBoictBa ten. [lpaBmio ¢a3 [ubbca wu
JHMCIIEPCHOCTh. BiMsHUE KpUBU3HBI MOBEPXHOCTH HA BHYTpPEHHEE JaBJIeHHE Tell (ypaBHEHUE
Jlarutaca). IloBepxHocTHasi sHeprust U paBHOBecHble (opmbl Ten. Ilpunuun I'm60ca-Kropu.
3axkoHn Bynbda. Kanwmnsphusle saBienus (ypaBHeHue JKiopeHa), MX poJib B MpPHUPOJAE HU
TEXHOJOTMU.  MeTonbl  OmpeleNeHHusl  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHMOCTD
TEPMOJIMHAMUYECKOW pPEaKIIMOHHOM CHOCOOHOCTH OT AMCIEepCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XMMMUYECKOW peakiuu,
TeMIieparypy ¢pazoBoro nepexoja.

[TonyyeHnue aucnepcHeIX cucteM. MeTo bl auciieprupoBanus. Y paBHenue Pebunnepa mis
paboThel AucHeprupoBaHus. AJCOpOLMOHHOE MNOHMXKeHHe MnpouHocTH (3¢dexkt PeOunaepa).
I'omorenHas u rereporeHHas KoHJeHcauus. MeractabunbHoe coctosiHue. DHeprus ['nbbca
oOpazoBaHusl 3apojplllla HOBOW (a3pl, KPUTHUECKUH paauyc 3apojsima. JIBe craaun
oOpa3oBaHusi HOBOH (a3pl. CBSI3b KMHETUKU OOpa3oBaHMsI HOBOW (a3bl C IMEPECHIIICHUEM.
VYnopaBiieHue JUCHEPCHOCTbIO TNPU TOMOI€HHON KoHjAeHcauuu. llpumepsl moiiyueHus
JUCIIEPCHBIX CUCTEM METO/IaMU (PU3MUECKON U XUMUYECKOM KOHICHCALIUH.
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Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanuss mexanusmoB azacopOruu (duszmdeckas aacopOuus, xemocopOuus u
nonooOMenHas agcopoums). [Ipupona ancopOrmoHHbIX cuil. OCOOEHHOCTH COCTABIISIFOIINX CHJI
Ban-nep-Baanbca (OpHEHTALMOHHBIX, MHIYKIMOHHBIX U JUCIEPCUOHHBIX) IPH aJCcOpOIUH.
VYpaBHeHHE A1 TOTEHIMAIBLHON SHEPTUH B3aUMOJICHCTBUS aToMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

Ancopbuusi ra3oB M _IapoB Ha OJHOPOIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMBbl MOHOMOJIEKYJISIpHOU ancopOuuun Jlenrmiopa u ero ananus. OmnpeneneHre KOHCTaHT
3TOro ypaBHeHus (JinHelHas ¢popma ypaBHeHus Jlenrmiopa). YpaBHenue ®peitninxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOuuu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHHe M30TEpMBI
aacopOuuu, ero anamu3. JluneliHas ¢opma ypaBHeHuss bOT u pacder ero KOHCTaHT.
Ompenenenue yaenbHOU moBepxHocTH MeTo oM bOT.

Ancop6uus ra3oB ¥ apoB Ha MOPUCTHIX MaTepuanax. KoguuecTBeHHbIE XapaKTePUCTUKU
MOpUCTBIX MarepuasioB. [lopucTbie Tena KOPIYCKYJISPHOM, KPUCTAJUIMUECKOM M TyOuaToit
CTPYKTYpBl, MeTo/bl UX noiydeHus. Knaccudukanus nop no JlyOMHMHY U €€ B3aMMOCBS3b C
TEOPHUSIMHU aJICOPOITUH.

Teopus kanmwsApHOW KOHACHCAMHU. KamniisipHO-KOHIEHCAMOHHBIN THCcTepe3uc. Pacuer
UHTEerpaibHON U nuddepeHanibHoN KpUBBIX pacipeieNeHns 00beMa op o pa3zMepam.

OcoOeHHOCTH afcOpOLMM Ha MHUKPOINOPUCTBIX Marepuanax. [loTeHuuanbHas Teopus
[Monstnu.  AncopOUMOHHBIM  MOTEeHUMan.  XapakTepuUCTHuYecKas  KpuBas  aJCOpOLMH.
TemneparypHasi HHBapUAaHTHOCTh U ap(UHHOCTh XapaKTEPUCTUUECKUX KpUBBIX. O000IIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3aMOJHEHUS MHUKPOIIOpP, YaCTHBIE CIIydaud ATOTrO
ypaBHeHus (ypaBHeHue JlyOmnuna-PamymikeBuua). AacopOrusi ra3oB W NMapoB B XUMHYECKOM
TEXHOJIOTUHU.

Ancopbuusi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusiHue ctpoenus monekyn IIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jlrokio-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOIO
HaTSOKEHHUs] OT COCTaBa pacTBopa IpH coOnrogeHuM 3akoHa ['eHpu u ypaBHeHust JIeHrmropa.
VYpaBHenune IllumkoBckoro. VYpaBHEHHMsSI COCTOSIHHUS  Ta3000pa3HbIX  [OBEPXHOCTHBIX
(ancopOUMOHHBIX) MIEHOK. THUITBI TOBEPXHOCTHBIX IUIEHOK M ONpEAENICHUE UX XapaKTePUCTHUK.
Becor Jlearmriopa. @akTopel, ONpeNesaIoONniie arperaTHoe COCTOSIHUE aJICOPOIMOHHBIX TIJICHOK.
Ompenenenue cTpoeHUs aAcCOPOIIMOHHOTO CJI0s U pa3mepoB mMoJiekyn [TAB.

Paznen 4. DnexTpuyeckue SBACHNS HAa IOBEPXHOCTU

JBoninoit snexkrpuyeckuit cioit (IIC), mexanm3mbl obOpazoBanus [IIC. CooTHomeHus
MEXAY JIEKTPUUYECKUM MOTEHIMAIOM U IOBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHuUs Jlunnmana).
DNeKTpOKaNUUISIpHBbIE KpUBbIE U onpeenenre napamerpoB [13C 1no 3TuM KpUBBIM.

O6uue npencrasiaeHus o reopusix crpoenust A3C. Teopus ['yu — Uenmena. YpaBHenue
[Tyaccona-bonbumana aisa quddysHoit yactu JI9C u ero pemenue. Tonmuna auddyzHoro cios
Y BJIMSHUE HA HEe pas3nu4HbIX (HakTOpoB. J[BOMHON anekTpuueckuii cimoi mo teopun lllTepHa,
nepesapsiaka mopepxHoctu. [Ipumepsr oopazoBanus JJIC. Mutniemisl U UX CTPOSHHE.

Yerblpe BUJA 3JIEKTPOKHMHETUYECKUX SABJICHUH. OJIEKTPOKMHETHUECKUN MOTEHLMAl H
BJIUMSIHUE Ha HEro pa3iMuHbIX (akTopoB. YpaBHeHue ['eabmronbia-CMOITyXOBCKOTO st
CKOPOCTH NEpeHoca IpH dJIEKTpoocMoce U 3ekTpodopese. DPPeKTsl, He yUUThIBaEMble 3TUM
ypaBHEHHEM  (IIOBEpXHOCTHAs  MPOBOJAUMOCTb,  3JIEKTPO(OPETUUYECKOE  TOPMOKEHUE,
penakcannoHHbIN 3G dekT). [IpakTrHdeckoe HCTIOIB30BaHUE IIEKTPOKMHETHYECKUX SBICHHUMH.

Pasznen 5. KuHetnueckne cBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTAlMOHHOrO aHaiu3a. CBA3b CKOPOCTH OCAXJAEHUS YacTUL C HX
pasmepoM. YcnoBusa  coOmoaenuss  3akoHa  Crokca.  CeaMMEHTAIlMOHHBIM  aHAIN3
nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHus 4acTHI] IO
paanycam. DKCIIEpUMEHTAIIbHBIE METO/Ibl B CEJUMEHTALIMOHHOM aHaJIM3E.

MouiekynspHO-KUHETHYECKass MpHpoja OpoyHOBCKOro jBikeHus. CBs3b  Mexay
CPEIHEKBAaPATUYHBIM CIBUIOM 4YacTull U Kodpduuuenrom mudpdy3un (3akoH ODMHIITEHHA-
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CMOJTyXOBCKOT0). DKCIIEpUMEHTAJIbHAs TpOBEpPKa 3akoHa OWHITEHHA-CMOIYyXOBCKOTO.
CrnenctBus U3 TEOPUU OPOYHOBCKOTO JBMYKEHHUSL.

CenuMenTanoHHO-I1GHYy3UOHHOE paBHOBECHE, TUTICOMETPUYECKHUIA 3aKOH.
CenuMmeHTallMOHHAS YCTOMYNUBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperaruBHas ycTOMYMBOCTD U KOAryJslys JUCHEPCHBIX CUCTEM

OOmue BOMpOCHl  YCTOMYMBOCTH  JaucHepcHbIX cucteM. CeauMeHTalMOHHAs U
arperatuBHasi ycTOHYMBOCTU cucTeM. JInodunbHbie U 110(POoOHBIE CUCTEMBI: CAMOIIPOU3BOJIBLHOE
oOpa3oBaHHE OJHMX U HEOOXOAUMOCTh cTaOmnuzauuu Jpyrux. Kpurepuil auodunsHOCTH
cuctem 1o Pebunnepy-1llykuny.

JImopunbubie aucnepcHele cucteMmbl. Kilaccupukanus u  oOmias XapakTepUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHHW3M MHULEI0O00pa30BaHMUsL.
Crpoenue munemn [TAB. ComoOunu3zanus. OcHOBHbIE (DAKTOPBI, BIUSIOUINE HA KPUTHUECKYIO
KoHLeHTpauuo wMmunemioodpazoanus (KKM). Metonel onpenenenuss KKM. Ilpumenenue
ITAB.

JlnopoOueie nucnepcHbie cuctembl. DakTOphl YCTOWYMBOCTU JHUOPOOHBIX CHCTEM.
breicTpas n meanennas koarymsinus. Kuneruka xoaryssiuu no CmoiryxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM MOJOBUHHOM KOaryiasiuuu. 3aBUCUMOCTb YHCJIa YacTUIl PA3HOTO MOpsIKa
OT BPEMEHH.

OcHoBHble monoxxenust Teopum Jlepsruna, Jlanmay, @Depses, OsepoOeka (JJIDO).
PacknuHuBaromiee JaBl€HHE W €r0  COCTaBJSIONIME. OHEpPrust 3JIEKTPOCTaTUYECKOIO
OTTAJKWBAaHUSA NpPU B3aUMOJEHCTBUM CIab03apsHKEHHBIX MOBepXHOCTe. Cuibl U 3HEprus
nputsbkeHus.  OOliee ypaBHEHUE [UIsl DHEPIMM  B3aWMOJEWUCTBUS JIUCHEPCHBIX YaCTHII.
[ToTeHnmanpHbple KpUBbIE B3aMMOJIECHCTBHS 4YaCTHI] B HMOHOCTAOMJIM3UPOBAHHBIX JMCIEPCHBIX
cuctemMax. [loTeHnuanpHBI Oapbep W €ro 3aBUCMMOCTh OT TOJIMHUHBI TU(Py3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpOM MHUHHMMyMax. HeWTpain3anvoHHas M KOHIIEHTpPAl[MOHHAs
koarymsanusi. [lopor Obictport koarymsumu. IlpaBwno Illymene-T'apmu. 3akon [lepsruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BbICOKOMOJIEKYIsipHbIMU coeauHeHusmu (BMC) u ITAB.
MeToibl OYMCTKM MPOMBIIIJICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HW3MEHEHUH
arperaTMBHON M CEMMEHTAMOHHOW YCTOMYMBOCTH JTUCIIEPCHBIX CUCTEM.

Pazpen 7. CtpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHUE CBONCTBA JUCIIEPCHBIX

CUCTEM

Tunel  cTpykTyp, o0Opa3yloluxcsi B arperaTMBHO-yCTOMYMBBIX M arperaTUBHO-
HEYCTOMYMBBIX JHUCHEPCHBIX cucTteMax. JKHIKOKpUCTAINIMYECKOE COCTOSIHME arperaruBHO-
YCTOWYMBBIX JUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (1HO(OOHBIX)
JUCIEPCHBIX chcTeMax. B3anMOCBA3b MEXAy BHJIOM NMOTEHUHAIBHON KPUBOW B3aMMOJEHCTBHS
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoarymsiuoHHO-TUKCOTPOITHbIE
U KOHJEHCAllMOHHO-KPUCTAJIIM3aLMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTPYKTyp B IpyTrue.
Teopust crpykrypooOpa3zoBanus ((HU3MKO-XHUMHUYECKasi MEXaHHWKa) KaK OCHOBAa TOJy4eHUS
HOBBIX MaTepUaJIOB.

Peonornueckuif MeToj ucCieNOBaHUS JUCIEPCHBIX cucTteM. OCHOBHBIE TOHATHS U
UJeaNbHbIE 3aKOHBI pEoJIOTHMH. MoaennpoBaHue peoJOrMYecKUX CBOMCTB Tell. Moguens
Makcsenna, moaens Kenppuna-®oiirra, Moaeias bunrama.

Knaccugpukanuss JIuCHEpCHBIX CHUCTEM MO CTPYKTYpPHO-MEXaHHMYECKHM CBOWMCTBaM.
HploToHOBCKHME UM HEHBIOTOHOBCKHE KHUJAKOCTH. llceBmoruiactuyeckue W JUIIaTaHTHbBIE
KUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYMBBIX JMCIEPCHBIX
cucreM. YpaBHeHus OiHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUJIKOOOPa3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3axiroueHue
HOBCpXHOCTHBIe SABJICHUA U )II/ICHepCHBIG CUCTEMBI B XHMHq€CKOﬁ TCXHOJIOTHUH.
Kosutonaaas XuMus 1 0XpaHa OKpYKaroIel cpepl.
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OO61Iee KOJIMYECTBO pa3/eyos - 8.

4 O0bem yuyeOHOW IMCHMILUIMHBI — BC€ BUJBI Y4eOHOU
Tabnuier Oepyres u3 yueoHoro tiana (YII) u PITI.

paboThl, 3.. W YacChl IS

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHSL: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0 0 0
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocTosTenpHas paboTa - -
CamMocTosATenpHOE N3YUCHHUE PA3/IeTIOB JUCIUILUIMHBI (MOATOTOBKA | 2,22 80 60
K 1a00paTopHbIM paboTam)
Bujx koHTpoJs:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1.0 0,4 0,3
[TonroToBKa K 9K3aMEHY. ’ 35,6 26,7
Bu uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanusA padoyeil NporpaMMspl JTUCHHMILIMHBI «MaTeMaTuKa»

1. Heab AuCHUIVIMHBI - (OPMHUPOBAHHE Yy CTYIEHTOB CHUCTEMbl OCHOBHBIX IOHSITHH,
HCIIOJBb3YEMBIX JUISI IOCTPOEHUS BAXKHEMIIMX MATEMaTUYECKUX MOJENIEH W MaTeMaTHYEeCKUX
METOJIOB /ISl ONIMCAHUS PA3JINYHBIX XUMHKO-TEXHOJIOIMYECKUX MPOLIECCOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIeNyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:
- OCHOBBI

MHTErpajibHOr0 UCUUCICHUS, MU DepeHIIMATBbHBIX YpaBHEHUN

T depeHInaIbHOTo u

- MaTEMaTU4YCCKUEC TCOPHU U METOJbI, JICKAIIMC B OCHOBC IMOCTPOCHUA MATCMATHUYCCKUX

MOJIeJIeH;
- OCHOBBI HpI/IMeHCHI/ISI MATEMATHUYCCKUX MOI[@J'IeI\/'I U MCTOIOB.
VYMeTh:

- BBI6I/IpaTB MaTEMaTU4YCCKNEC MCTOAbI, IPUTI'OAHBIC IJI PCIICHUA KOHerTHOfI 3aaa4u,
- HCII0JIb30BATh MATCMATHUYCCKUC TMOHATHA, MCTOABI U MOACIIN JISA OIMMCAHUA PAa3JTMYHBIX

IMpoOLECCOB;

— BBIABJIATD MATEMAaTHYCCKHUEC 3aKOHOMCPHOCTH, JICKAIIUMEC B OCHOBC

KOHKPETHBIX IIPOLIECCOB;

- HCITIOJIB30BaTh OCHOBHBIC MCTOAbI CTaTHUCTHYCCKOM O6pa6OTKI/I JaHHBIX;

IMPUMCHATb MAaTEMATUUYCCKUC 3HAHUSA HAa MCKANCHUILIMHAPHOM YPOBHC.

Bnagetsb:

OCHOBaMH (bYHI[aMeHTaHI)HI)IX MaTeMaTU4YCCKUX Teopﬂﬁ W HaBBIKaAMH HCIIOJIB30BaHUA
MaTEMaTHYCCKOTO aIrrapara,
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—  METO/IaMU CTaTHUCTUYECKON 00paboTKN HHPOpMAIUH.

3. Kpartkoe cogep:xaHue TUCUMILTHHBI
1 CEMECTP

Beenenne. [lpenver u mertonsl martematuku. OnHCaHHE OCHOBHBIX pa3flelioB Kypca.
CrpykTypa Kypca U nnpaBujia peiTUHIOBON CUCTEMBI.

Pa3nes 1. DiiemeHTHI aJredpsbl.

UYucnoBele MHOXeCTBa, KoMIiekcHble uncia. Onpenenurenu II u Il nopsakos. Bexkropsr:
OCHOBHBIE TIOHATHS, CKaJIIPHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: mpsMasi Ha IJIOCKOCTH, KpuBble Il mopsaka. Marpunel: neicTBus
HaJ MaTpHIlaMH, IIPUBEJIEHUE K CTylleHYaTOMYy BUAy U BuAy ['aycca. Panr marpuusl. OOpatHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX —anreOpamdecKux
ypaBHeHul. CoOCcTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.

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

Oynkuus. CriocoObl 3aanus GyHKUMH. DneMeHTapHble QyHkuuu. llpenen QyHkuuu B
touke. OnHoctopoHHue mnpexaensl. [lpenenst Ha OeckoHeyHOCTH. beckoHeuHO Manble U
0ecKOHEeYHO 0oJbllIre PYHKLUNU, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Mpeeax.
[lepBrlii M BTOpON 3amMeuarenbHble mpeaensl. HempepplBHOCTh (QYHKIMM B TOUKE U Ha
npoMexyrtke. CBoiicTBa (QyHKIMH, HEMPEPHIBHBIX Ha OTpe3Kax. TOUKM pa3pbiBa QYHKLIUU U UX
Kiaccuukanus.

Paznea 3. InddepenunanbHoe ncyuciaeHue PyHKUMH OJHON NepeMeHHO.

[IpousBomnas ¢yHKIMK, €€ TEOMETPUUYCCKUA M MEXaHWYECKHUU CMBICI. YpaBHEHHS
KacarenbHOM u HOpMmanu. [IpaBwmia muddepenumnpoBanus. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepeHurpyeMocTh (QYHKIUU: ONpEIENIEHUEe, TEOPEMbl O CBS3M HENPEPHIBHOCTU U
nupdepeHuupyeMocTd  (QYHKIMM M C CYyLIEeCTBOBaHWMEM MpousBojaHOHN. Juddepenuuan
dbyHkuuu: ompexaeneHue, cBoictBa. IIpousBoanas cinoxHod ¢yHKIUU. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucunciaenus: Pomns, Jlarpanxka, Komm. IlpaBuno Jlonurans (packpeitue
HeonpeneneHHocrei).  [Ipous3BogHble  BBICHIMX — MOPSAKOB. MOHOTOHHOCTh  (PYHKIUU:
onpejiesieHue, He0OOXOMMbIE U JIOCTaTOYHbIE YCJIOBUA. DKCTpeMyM (GYHKIMH: ONpEIeNICHuE,
HEOOXO0IMMbIE U JIOCTATOUHbIE YCIIOBUS. BBINMYKIIOCTh, BOTHYTOCTh M TOYKH meperuda rpadukxa
GyHKIMM: ONpeaeneHusi, He00X0AUMbIE M JIOCTaTOYHBIE YCIOBHUS UX cyllecTBOBaHusA. OOmas
cxeMma ucclieJoBaHUs QYHKIMH, TOCTPOCHHUE UX IPapUKOB.

Paznen 4. UnTerpajibHoe ucyucjiaeHue (PYHKIIUM OTHOM MepeMeHHOMM.

[lepBooOpaznas Qynkmus. Heomnpenenennslii HWHTETpad W €ro cBoWcTBa. Tabmuia
OCHOBHBIX UHTETpasioB. MeTO/Ibl HHTErPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METOT
MOJICTAHOBKM, WHTEIPUPOBAHHME II0 4YacTsM, WHTEIrPUPOBAHHE PpALMOHAIBHBIX JpPOOEH,
UHTEIPUPOBAHWE  HEKOTOPbIX  HMpPPAlMOHAJIbHBIX W TPUTOHOMETPUYECKUX  (YHKIIMM.
OnpeneneHHblil UHTErpaj, €ro reoMeTpudeckuil cMbIci, ero cBoiicTBa. Teopema o cpenHeM
3HaueHuu. ®opmyna Herotona-JleliOHuna. 3aMmeHa nepeMeHHON 1 UHTErPUPOBAHUE 10 YACTSAM B
OTNpe/IeIECHHOM HHTEerpase. Beiuncienue miouaaen miockux Guryp 1 o0beMoB Tell BpalleHUs ¢
MIOMOIIBIO OTpeeseHHOro uHTerpaia. HecoOCTBEHHbIE HMHTErpaibl: ONpeNeieHUs], CBOMCTBA,
METO/1bl BBIYUCIICHUS.

2 CEMECTP

Paspnen S. InppepenunanbHoe ncuncieHue GQyHKIMA HECKOJIbKUX NepeMEeHHBbIX.

OyHkuMM ABYX U OoJiee MEpPEeMEHHBIX: OIpejaeseHue, o0JacThb oIpeaesaeHus, o01acTb
CYLIECTBOBaHUS, T'€OMETpUYEeCcKass MHTEPHpPETalus, JUHUU YPOBHS, M IMOBEPXHOCTU YpPOBHS.
[Ipenen @pynkuuu B Touke. YacTHble IPOU3BOAHbBIE (Ha IpUMepe PYHKLUUU ABYX MEPEMEHHBIX).
Hubdepenuupyemocts  GyHKIMU:  OmpeAesieHne,  CBsi3b  auddepeHnupyemMoctTa ¢
HENpPEpPhIBHOCTHIO M C CYIIECTBOBAHMEM YACTHBIX IPOM3BOJHBIX. JlOCTaTOYHBIE YCIIOBUS
mupdepenuupyemoctd  GyHknuu.  JAuddepennupyeMocts  CloxKHOW  (QYHKIHMH, TOJHAS
npousBojHas. [uddepenunan QyHKUMM ABYX IEPEMEHHBIX, €ro HHBApHAHTHOCTb.
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HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesiBHO. YacTHble
pou3BoJHbIe U JupdepeHranpl BhICHIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIaHHBIX
MPOU3BOJAHBIX (W11 (QYHKUUMHM [JBYX IE€PEMEHHBIX). AHAJIUTHUUYECKUH MPU3HAK IOJHOIO
muddepenunana. [lponsBoaHas 1Mo HanpaBiIeHUIO: OlpesieieHne, popmyna A €€ BhIUMCICHHUS.
I'paguenT u ero cBoiicTBa. OKCTpeMyMbl (YHKIUM JBYX II€PEMEHHBIX: OIpeaeIeHHUs,
HEO0OX0IMMO€ M JOCTATOYHOE YCJIOBHS CYLIECTBOBAHHUS SKCTPEMyMa. YCJIOBHBIH 3KCTPEMYM:
onpe/iesieHue, METOJIbl HAXOKJEHUSI TOYEK YCIOBHOIO 3KCTpeMyMa (IpsIMOW METOJ M METOJ
MHoxuTeneit Jlarpanxka). HanOosibliee u HaumeHblliee 3HaueHUs: QyHKIUU BYX IEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Paspnen 6. KpaTHble HHTErpaJsbl.

JIBOMHOW WHTErpayl: OMNpenesieHHe, TeOMETPUYECKHU CMBICH, CBOMcTBA. Teopema o
CpPEIHEM 3HAYEHUHN JBOMHOTO HMHTETpayia. BplunmcieHue NBOWHOTO HHTErpalia B JAEKapTOBOM
CUCTEME KOOPAMHAT. BpluncieHue NBOWHOIO HHTErpajia B IOJSAPHOM CHUCTEME KOOpAMHAT.
WNurterpan Oiinepa - Ilyaccona. I[lpunokeHusi JBOWHOTO WHTErpasia: BBIYMCICHUE TUIOMIAIN
IJI0CKOM 00nacTu, o0bemMa IMIIMHAPUYECKOTO TeNa, MII0LAAN TOBEPXHOCTH, MACChl IUTACTUHKH C
3aJJaHHOM  IUIOTHOCTBIO, KOOpPJIMHAT IIEHTPA TSHKECTH IUIACTUHKU. TpPOWHOM HHTErpan:
omnpeneneHne, GU3NIECKUl ¥ TEOMETPUUECKHUI CMBICII, CBOMCTBA, TEOpEMa O CPEIHEM 3HAUCHHH
TPOMHOrO MHTErpaja. BeluuciaeHne TpOMHOrO MHTErpajla B JEKapTOBOM CUCTEME KOOPAMHAT, B
UWIMHAPUYECKUX M cepuueckux KoopauHaTtax. [IpuioskeHus TpOHHOro HHTErpana:
BbIYMCIIEHUE 00beMa, MAcChl TeNa ¢ 3aJJaHHON IJIIOTHOCTHIO, KOOPAMHAT LIEHTPa TSHKECTH TeJa.

Paspnen 7. KpuBosinHeliHbIe M OBEPXHOCTHBIE HHTErPAJIBI.

KpuBonuHelHbI MHTErpan MO KOOpAWHATaM: OIpeneieHHue, (PU3M4ecKHil CMbICH, CBOMCTBA.
Boruncnenue kpuBonMHEWHOro uHTerpana. @opmyna A8 BBIYUCIEHHUA pabOThl  IpU
IIepEMENIEHNN MAaTepUaIbHOM TOUYKH B CHJIOBOM IT0JI€ BAOJIb HEKOoTOporo nyru. @opmyna ['puna
JUIS BBIYMCIIEHUS KPHUBOJIMHEHHOTO WHTErpaja I0 3aMKHYTOMYy KOHTypy. HesaBucumoctsb
KPUBOJIMHEWHOTO MHTErpajia OT IyTH MHTETPUPOBAHUSA: HEOOXOIUMOE U JOCTATOYHOE YCIOBHE
HE3aBHCUMOCTH, KpUuTepHuil HezaBucumoctu. lloTeHnanpHoe nose, noTeHuuanbHas GyHKIUs U
€€ BBIYUCICHUE. BBIUNCIEHHE KPUBOJIMHEHHOIO WHTErpajla, HE 3aBUCAILETO OT IyTH
uHTerpupoBanus. [loBepXHOCTHBIN UHTErpai: onpeeneHne, (U3nUecKuidl CMbICII, BEIUHUCICHHE B
NeKapToBO# cucteMe koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 NMOPSIAKA.

Huddepenunanbible  ypaBHEHMs:  OINpEJAEIeHHe, MOpsA0K, pelleHue, Teopema
CYLIECTBOBAHUS U €MHCTBEHHOCTH pemeHus. 3agada Komu. [uddepenunanbibie ypaBHEHUS C
paznensgomumMuca nepeMeHHbIMU. OJHOpOJHbIE ypaBHEHHUs [-To mopsaka: ompezeineHue u
MeToJ pemieHus. JIluHelHble ypaBHEHUs [-TO mopsaka: OIpeneIeHue M METOJ PEIICHMS.
VYpasuenust bepnymiu: omnpenenenue u Mmeron peuienus. uddepeHunanbHple ypaBHEHUs B
MOJIHBIX JuddepeHnranax: OnpeaeieHne U MeToJl peuieHus. VHTerpupyomuil MHOKUTENb:
OmpejesieHue, CBEJCHHE K YpPaBHEHHMIO B MOJHBIX JudpdepeHnrasax ¢ MOMOUIbIO
MHTETPUPYIOIIETO MHOXKHUTEIIS.

Paznen 9. [InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JuddepeHunanbHble ypaBHEHHUsI BTOPOTO HOPsKa, JOMYCKAIOIINE MOHMKEHHUE MOPsiIKa.
Jluneitnble nuddepeHanbHble ypaBHEHUS! BTOPOrO MOPSIKA: OINpeNeieHHUe, OJHOPOJIHBIE U
HEOJTHOPOJHBIC JIMHEWHBIC YypaBHeHus. CBoiicTBa pemeHui. JluHeliHas HE3aBUCUMOCTh
¢byukuuil. Onpenenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTpYKType OOLIUX pelieHuit
JIMHENHBIX OJTHOPOJHBIX U JIMHEHHBIX HEOJAHOPOAHBIX AU(PPEepeHInaTbHbIX YPABHEHUNH BTOPOTO
nopsiaka. yHaamMeHTanpHas CUCTEMa PElIeHUH JTUHEHHOTO OTHOPOIHOTO nuddepeHIInaIbHOTO
ypaBHEHHUs BTOpoOro nopsiika. JInneinsle oqHopoaHbie nuddepeHIaibHble ypaBHEHUSI BTOPOTO
MOPSIIKA C MOCTOSTHHBIMU KO3(PUIIMEeHTaMU: MeToJ Dujepa JUlsl PelieHUs STUX YpPaBHEHH.
Jluneitnble HeogHOPOAHBIE MU(dEepeHLInaIbHbIe YPAaBHEHNS BTOPOTO MOPSAKA C MOCTOSHHBIMU
ko3¢ duLmeHTaMu: METOJ MOoJ00pa YaCTHOIO PELIEHHUs 3TOr0 ypaBHEHHUS C IPaBOM 4YacThIO
CHEeMAJIbHOTO BHJAa W METOJl BapualUy MPOU3BOJBHBIX TMOCTOSIHHBIX. JIuHeliHbIe
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nuddepeHnraibHble ypaBHEHUS 1-TO MOPSAJKA: CBOMCTBA PEUICHUH, TEOpPEMbl O CTPYKType
oOuiero pemieHus. AJITOPUTM MOCTPOEHHUS OOIIEro pelieHus: JUHEHHOro AudQepeHunaibHOro
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 QrLIeHTaMu.

Pa3nes 10. Cucremsl audpepeHunanbHbIX ypaBHEHHUIA.

Cucrembpl JnHMHEHHBIX JU(GdepeHINATbHBIX YpaBHEHMHM IMEpBOTO IMOPSIKA, pEIIeHHE
METO0/I0M HCKItoueHus. CucTeMbl JINHEHHBIX AU epeHInaNbHbIX YpaBHEHUN [IEPBOro Nopska,
METO/i BapUalMy MPOU3BOJIbHBIX MOCTOSHHBIX. CHCTEMBl JIMHEHHBIX OJIHOPOJHBIX YpaBHEHUN
MEpPBOro MOpsAKa C MOCTOSHHBIMM Ko3(duuueHtamu, meron Oinepa. CUCTeMbl JIHMHEHHBIX
HEOJHOPOAHBIX U (depeHIIMATBHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 QUIIEHTaMHU.

Paszpnen 11. YUncisioBble H QYHKUMOHAIBHBIE PSAIbI.

UYucnoBble psAbl: OCHOBHBIE IOHATHUS, CXOAUMOCTh pana. HeoOxoaumblil mpu3HaK
cxoguMmoctu psga. CpoiicTBa cxoAsimuxcs psaoB. JlocTaTOyHblE NPU3HAKK CXOJIUMOCTH
3HAKOIOJIOKHUTENbHBIX PS0B: MHTErpajbHbIA Npu3Hak Koln; mpu3Haku CpaBHEHUS PSIOB;
npusHak [lanamOepa; paaukanbubiii npusHak Komm. Psapr upuxie. 3Hakouepeayronuiics ps:
onpezenenHue, npusHak JleiiOHuna. AOCOJIIOTHAs U YCIOBHAsl CXOJWMOCTh 3HAKOIEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psAbl. CTENeHHbIE psJbl: OnpeaereHue, Teopema Abensi, HHTepBal
CXOAMMOCTH, paauyc cxoauMocTu. CBoWcTBa CTENEeHHbIX psiioB. Paasl Teitnopa u Miﬁ% peHy:

OnpeJeeHNE, YCIOBHS CXOMUMMOCTH pana Telnopa K ucxoaHoi ¢Qynkumu. Jlemma = 7!

s VXER JlocTaTouHble YCIOBUSA CXOAMMOCTH psaa Tensmopa. AJNTOpUTM Pa3IokKEHU
il
VHKIMM B psx Makiopena. OCHOBHbBIE pasjioxkenus (ydkoumis: €, SIX - COSX 1n(1+x)’

I+ x) ,arcigx  arcsInX g pgn Maxnopena. Pasnoxkenne Gpynxuuii B psix Teiinopa ¢ oMoLmbio

OCHOBHBIX pa3fiokeHuil. [IpuMeHeHue CTeneHHbIX pSIOB: NPUOIHMIKEHHBIE BBIUMCICHHUS,
npuOIMKeHHOE perieHne TuddepeHInaIbHbIX YpaBHEHU.
4 CEMECTP

Paznen 12. Teopusi BeposiTHocTell. Ciydaiinble BeJIHYHHbI MW HMX 3aKOHBI
pacnpenejaeHus.

[Ipeamer Teopum BepositHocTei. CiydaitHbie cOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumpbie coOwbitusi. OTHOcuTenbHass dactoTa. Kilaccuueckoe ©  TeOMETpUUYecKoe
ONpeEJeNIeHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIECHUS
BeposiTHOcTel.  IIpocTpancTBO  snemeHTapHbIX  coObITHM. Kitaccuueckoe —omnpeneneHue
BEPOSITHOCTU.  AnreOpa  cOOBbITHIl: TEOpeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yronIux
MOJIHYIO Tpynny. AKCHOMaTHUYECKOE OmpesiesieHne BeposiTHOCTU. CTaTUCTUYECKOE OIpeIeIeHHIE
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. TeopeMbl 0 BEpOSTHOCTU MPOU3BEICHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOCTh. [loBTOpHBIE McHbITanus. Dopmyna beprymiu.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne ciay4allHOM BenWYMHBI. J[MCKPETHBIE W HENPEPBIBHBIC CIIYYaiiHbIE BEJIMYMHBI.
3aKoH pacHpeesieHus ciay4aiiHoON BeianurHbl. OYHKIUS paclpeaeeHus], ee CBOCTBa, rpaduk.
[InoTHOCTH pacrpeneneHusl HENPEepbIBHON CiydalHON BeIMYMHBI (IJIOTHOCTb BEPOSTHOCTH).
@opMyna s BEpPOSTHOCTH IIONMANAHUS HENPEPBIBHOW CIIydalHOW BEJIWYHMHBI B JaHHBIN
MHTEPBAJI, BHIPAKEHHBII 4epe3 IUIOTHOCTb BEPOSTHOCTH, M€OMETPUUYECKHI CMBICT (OPMYIIbL.
bunomunansHOE pacnpenenenue, pacnpenenenue Ilyaccona, paBHOMEpPHOE pacIlpelelIeHue,
HOPMAaJIBHOE pacIpeesIeHNE, SKCIIOHCHIIMAIBHOE PACTIPEICIICHUE.

Paszpen 13. MaremaTu4yeckasi CTAaTHCTHKA.

[Ipenmer maTemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEeMaTHMYECKON CTATHCTUKU.
Bei6opounsiit meroa. Craructuueckoe onucanue. Boibopku. ['mcrorpamma u MojguroH 4acrtor.
Cratuctuueckas (amnupuueckas) QyHKIUS pacrpeneieHus. BriOopouHble XapaKTepUCTUKU U
ux pacmnpenenenus. CoctosarenbHble, 3((EKTUBHbIE CMEIIEHHbIE W HECMEIICHHbIE OLICHKHU
napameTpoB. CTaTUCTUYECKOE CPEHEE, CTATUCTUYECKAsl JUCIIEPCUsl U CTAaTUCTHUYECKOE CpeIHEe
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKH HEU3BECTHBIX: MaTEMaTHUYECKOIO OKHJaHUs, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHHUs. J[oBepUTEIbHbIE UHTEPBAIbl U MHTEPBAJIbHBIE OLIEHKH.
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JloBepuTeNbHBIC OIIEHKM HEM3BECTHOW BEPOSITHOCTH 1O OONbIIMM BhIOOpKaM. JloBepuTenbHas
OLCHKAa MAaTCMAaTH4YCCKOI'0 OXHAAaHUA IIpU HEU3BECTHOU JUCIICPCHUHU. JIOBepI/ITeJ'IBHafl OLICHKAa
CpeIHEeT0o KBaJpPaTUYHOrO OTKJIOHEHWs. TodHble BRIOOpOUYHBIC pacnpeneineHus: CTbrojgeHTa (t-
pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
HpOBCpKa CTaTUCTHYECKUX THUIIOTE3. MaTeMaTHYeCKHe MCTOJbI MPOBCPKHU CTATUCTUUCCKUX
TUTIOTE3. DIIEMEHTHI TEOPUU KOPPEIISALIHH.

4. O0beM yueOHOMH TUCHMILTHHBI
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Cemectp
Bup yueonoii padotnl Bcero 1 2 3 4
3E AKam.4. 3E AKam.4. 3E AKam.4. 3E AKam.4. 3E AKam.4.
O0wmas Tpy10eMKOCTh JMCIHUIIJIHHBI 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
[Tpaxtuueckue 3ausarus (I113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padoTa 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
CaMOCTOSITEIBHOE HN3Y4YCHHC pa3aCIOB JUCHUIIIINHBI 8744 303,4 2334 83,6 2322 80 2322 80 1366 59,8
Bua konTpoJisi — 3ayer ¢ oleHKOMH + +
Bua konTpoJas — 3auer + +
Bua koHTpoJsi — Dk3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalUs 5 0,8 | 0,4 | 0,4
[TonroroBka k ’K3aMeHy. 71,2 35,6 35,6
Buja uroroBoro KoHTpoJsi: 3a4eT ¢ OLEHKOH IK3aMeH IK3aMeH 3auer
Cemectp
Bup yueonoii padotnl Bcero 1 2 4
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTtp. 4.

O0mas Tpy10eMKOCTb JMCIHIIJIHHBI 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 (113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03

CamocrosiTesibHas padoTa 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

CaMOCTOSITEIBHOE HN3Y4YCHHEC pa3acIOB JUCHUITINHBI 8344 227,43 2334 62,88 2322 2322 1366

Bua konTpoJisi — 3ayer ¢ oleHKOM + +

Bua konTpoJs — 3aver + +

Bua koHTpoJsi — Jk3amMeH 2 54 1 27 1 27
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KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalUs 0,6 0,3 0,3
[TonroroBka k ’K3aMeHy. 53,4 26,7 26,7
Bua nTOroBoro KOHTpoJIs: 3a4er c oleHKOMH JK3aMeH JK3aMeH 3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«Du3uKa»

1. Heap qucuunIMHbI — TPHOOpETEHUE 00YIAIONTUMHUCS 3HAHUM TI0 OCHOBHBIM pasnenaM (pU3uKu u
YMEHHIO IPUMEHSTDH UX B IPYTMX €CTE€CTBEHHOHAYUHBIX AUCLUIIIUHAX.

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

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHIKCHUS:

OIlIK-2.4, OlIK-2.7, OIIK-2.11

3nams:

- (u3nyUecKkue OCHOBbI MEXaHUKH, (U3UKH KOJeOaHUIl W BOJIH, AJIEKTpUYECTBA WM MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKHU U TEPMOJAMHAMUKH, KBAHTOBON (U3UKH;

- cMbIC]T QYHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, MPUHIUIIOB U MOCTYJIAaTOB; UX (POPMYIUPOBKU U
T'paHUIIB TIPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SIBJIECHUN C (yHIAMEHTAJbHBIMU NPUHIUIAMH U 3aKOHAMU
(GU3KMKN; OCHOBHBIE METO/IbI PEIICHUS 3314 110 ONUCAHUIO (PU3HUECKUX SIBICHUN;

- METOJIbI 00pPabOTKH pe3yIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUECKUE 3HAHUSA U IKCHEPHUMEHTAIbHbIE METOJbl MCCIEIOBAHUS MPU PELUICHUU
npodecCHoHANBHBIX 33/1a4;

-IIPOBOJIUTH PACUYETHI, OCYIIECTBIATh aHAJIN3 U HA OCHOBE 3TOT0 JeJaTh 000CHOBAaHHBIE BHIBO/IBL;

- QHAJIM3UPOBATh PE3YIbTAThl HAOIIOAEHUN U IKCIIEPUMEHTOB C PUMEHEHHUEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMPEENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCHEPUMEHTAIbHOW HHQOpMAIU
IIpY MOMOIIU T'pauKOB, TAOIUI] U YPAaBHEHUI;

- MpelCTaBIsATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCbMEHHOU (popMe, B TOM YHUCIIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

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

- HaBbIKAMH 00OCHOBAHMSI CBOMX CYXKJEHHH U BbIOOpaA METOa UCCIIEI0BAHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroasl (U3HYECKOTO HCCICAOBAHUS: OMBIT, THUIOTE3a, JKCIECPUMEHT,
teopus. lIpenmer kunematuku. [lepemenienue, ckopocTs, yckopeHue. KnHemaTtuueckue XapakTepHUCTHKH
BpaIaTEIbHOTO ABUKECHUS.

1.2. 3akonsl HproToHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TArOTEHUs. J[BHkeHue
TeJla MepeMEHHOM Macchl. YpaBHeHUs: Memepckoro. @opmyna L{noakoBCKoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT HHEpLUMU MaTEPUAIIBHOW TOYKH U TBEPAOTO TEA.

1.4. KunemaTtuka rapMmoHudeckux kojeOanuil. [uddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuil. IloHATHEe O 3aTyxaoIIMX M BBIHY)XJIEHHBIX KojeOaHusix. BoaHoBoe naBmkeHue. BoiiHbl
IIPOJIOJIBHBIE U NOIIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢huzuxa u mepmoounamuxa.

2.1. DnemeHTBl TEpPMOAMHAMUKM M (QU3NYeCKOW KUHETHKHU. MneanbHblii ra3. Pacnpenenenue
Boneuimana u ero o6medusndeckuii cmbici. Peansubiii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. Tepmomunamuueckuii Meron B ¢u3uke. PaBHOoBecHble cocrosiHMs. Hauana tepmoamHamMuku.
[{ukipl. DHTPONHUS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Juddysus. 3akon duka. Ternonpooanocts. 3akoH Dypre. BHyTpeHHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.
3.1. 3akon Kymona. Teopema Octporpaackoro-I'aycca. Jumosb.  Judnexktpuku 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.

Pazoen 5. Onmuxa.

5.1. UnTepdepenus BoiH. dudpakmus BonH. [lomsipuszarus BoH.

5.2. TemoBoe m3nmydenne. 3akoH Kupxroda. 'nnoresa [lnanka. KBantoBoe 00bsicHeHHE TETIOBOTO
u3nyuyenus. dpdexr Komnrona.

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

Pazoen 6. Dnemenmor keanmosou ghusuxu.

6.1. T'unote3a ne bpoitna. BonnoBoe ypaBHenue lllpeaunrepa ansi cTalMOHAPHBIX COCTOSHUH.
Omnsitel LTepua-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddekt 3eemana. [Ipunnun [laynmu. KBanTOBBIE cTaTHCTHYECKHE
pacnipenenenus boze-Ditamrelina u @epmu-/upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

4. O0beM yueOHOH TUCHMILTHHBI

Beero Cemectp
Bu yae6HO# paboThI Ne 2 No 3
3E Akan. 3E Axan. 3E Axan.
9. 9. q.
OO1mas TpyA0eMKOCTh JUCHUILINHEL 12 432 6 216 6 216

KonTakTHasi paboTra — ayIuTOpPHbBIE
3aHATHS:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu)

Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4HCJI€ B (OpME MPAKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)
[TpaxTuueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4HCJI€ B GOpME MPAKTUUECKOU
MTOJTOTOBKH (npu Hanuuuu)
Jlaboparopusie padboTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4HCJI€ B GOpME MPAKTUIECKOU
MMOJTOTOBKH (npu Hanuuuu)
CamocrosiTeJibHAs padoTa 6,5 232 3,7 132 2,8 100
KonrtakTHas camocrositenbHas paboTa

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

(AmmK uz VII ons 3au / 3au4 c oy.) 0.3 0.4 0.4

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8

TUCIUTIIUHEI (Ui Opyaue 8uobl 231,2 131,6 96,6

camocmosmenbHou pabomoi)

Buabl KOHTpOJIA:

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

Jk3aMeH (ecau npedycmompen YII) 2 72 1 36 1 36

KonTakTtHass pabora — mpoMexyTO4YHas 0.4 0.4 0.4

arrecTanus 1 1 1

ITonroToBka K SK3aMeHYy. 35,6 35,6 35,6

Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
. Cemectp

Bun yuebnoit paboTsl Bcero

No cemectpa \ No cemectpa
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3E AcTtp. 3E AcTtp. 3E AcTtp.
T, T, T,
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 12 324 6 162 6 162

KonTakTHasi paboTra — ayIuTOpPHBIE
3aHATHA:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATrOTOBKU (npu Hanuuuu)

Jlexkun 1,3 36 0.4 12 0,9 24
B TOM 4ucie B popMe NpaKkTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)
[Tpaktueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucie B popmMe NpakTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)

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

Jlaboparopusie padots! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HClIe B PopMe MPaKTUICCKOM

MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTeJibHAs padoTa 6,5 174 3,7 99 2,8 75
KoHnTakTHas camocTosiTeNibHas paboTa 0.6 0.3 0.3
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 173,4 98,7 74,7
camocmosamenbHou pabomoi)

Buabl KOHTpOJIA:

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

Jk3aMeH (eciu npedycmompen YII) 2 54 1 27 1 27
KoHTakTHas paboTa — TpPOMEKYTOYHAS 0.6 0.3 0.3
arTecTanus 2 1 1
IToaroToBka K SK3aMeHYy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl MOAYJIsI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT MU

1. Heas M™Moayasi — O3HAKOMJIEHHME CTYACHTOB C TEOPETHYECKUMH, NPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBaMH COBPEMEHHBIX MH(OPMALIMOHHBIX CHUCTEM. B pamkax u3ydeHus MOIyns y
CTYICHTOB (OPMUPYIOTCS TEOPETHUYECKHE 3HAHHMSI M TPAKTUYECKHE HAaBBIKM 0 HHCTPYMEHTAJIbHBIM
CpeacTBaM IMporpaMMHOro obecrneyeHus. CTyIEeHThl H3Yy4alOT HAa MPAKTUKE BUIbl MHGOPMAIUMOHHBIX
TEXHOJIOTUH.

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

2. B pe3yabTaTe n3y4eHHst MOAYJIsS 00YUYAIOUIUICS T0JIKEH::

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
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:
3names:

— TIPOIIECCHI, METOJBI TOHUCKa, cOOpa, XpaHEHWs, O0OpaOOTKH, MPEICTABICHHUS, PACIPOCTPAHEHUS
nHpOpMaUM W CIMOCOOBI OCYIIECTBJICHHS TaKUX IIPOIECCOB M METOJOB (MH(POpMaIMOHHBIE
TEXHOJIOTUN)
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— COBpPEMEHHbIE€ MHCTPYMEHTAJIbHbBIE CPE/Ibl, IPOrPAMMHO-TEXHUYECKHE IIIaTGOPMbl U IpOrpaMMHbIE
CpeICcTBa, B TOM YHUCJIE OTEYECTBEHHOI'O ITPOM3BOJCTBA, HMCIOJIB3yeMBIE I pEUIeHUs 3a/1a4
podeccuoHaIbHOM 1eATENbHOCTH, U IPUHLIMIIBI UX paOOTHI.

Ymemo:

— BbpIOMpaTh M HCHOJB30BaThb  COBPEMEHHbIE  UHPOPMAIMOHHO-KOMMYHHKAI[MOHHBIE U
UHTEJJIEKTYaJbHbIE ~ TEXHOJOIMH,  HHCTPYMEHTAJIbHBIE  CpElbl,  IPOrPAMMHO-TEXHUYECKUE
m1aTGopMBbl U MPOTrpaMMHbBIE CPEJCTBA, B TOM UYHCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA, JUISl PEIICHUS
3a/1a4 TpoPEeCCHOHAIBHON e TEIHbHOCTH

— aHaJM3HUpOBaTh MNpoQeccHOHaNbHbIE 33Jayd, BBIOMPATh U HCNONb30BaTh mnoaxojsume MWT-
TEXHOJIOTUH.

Braoemy:

— HaBBIKaMU padoThI ¢ Jexauumu B ocHoBe U T-pemenuit nanHbIMu

— HaBBIKAMH IPUMEHEHUSI COBPEMEHHBIX HH()OPMALMOHHO-KOMMYHUKALIMOHHBIX U UHTEIIEKTYaIbHbIX
TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CPEACTB, B TOM YMCJIE OTEUYECTBEHHOIO IPOU3BOJICTBA, IS
pelieHus 3a1a4 nNpopecCUOHaIbHON AESITETbHOCTH.

3. Kparkoe cogepxanue MOIyJIst

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paszpnen 1. Beegenune B HH(popMannoOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IaKeThl MNpHUKIaAHbIX mnporpamm, Microsoft Office.
Knaccudukanus mporpammubix cpenctB. CucreMHOe W TpHUKIaAHOE mMporpammHoe obecneuenue [1K.
0O630p onepanuonnbix cucreM (OC). Ilpunuunel cozpanus u cocraB OC: sapo, uHTEpdeiic, npaiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moaynesubiii npunnun noctpoenus. Cpena WINDOWS: okna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKHME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XHUMHUYECKUX (QOpMyII.
Bo3moxHOcTH co3manus 3neKTpoHHbIX mpe3eHtauuil (Power point). Co3naHue TOKYMEHTOB Pa3IUYHBIX
dbopm (craHmapTHBIX M HecTaHmapTHhIX). Co3gaHue W PEJaKTUPOBAHUE TEKCTOBBIX JTIOKYMEHTOB C
MaTeMaTU4YECKUMH U XUMHUYECKUMH (POPMYITaMH.

1.3. Tabmuunsiit nponieccop EXCEL: 0630p, Tumsl u aapecauus syeek, popmar siueek, BCTPOCHHBIE
¢yukuun, popmaruposanue tTadnuu. EXCEL: Bo3MoxHOCTH TaOJIMYHOTO peAaKTOpa U UCIHOJIb30BaHUE €r0
JUIs pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a7a4. [locTtpoenne rpadukoB u quarpamm.

1.4. EXCEL. Onepauun ¢ maccuBamu. Pa3zpa®oTka M peanusaiusi OpOCTEHIINX aJITOPUTMOB C
WCIIOJIb30BAaHUEM BO3MOXKHOCTEHM pemakTopa (HaX0XXJICHHE MaKCUMAaJIBHOTO (MHUHMMAJIBHOTO) 3JIEMEHTa
BEKTOpa W MATpHUIbl, HAXOXKJEHHE CYMMBbI 3JEMEHTOB BEKTOpPa M MAaTpPHUIIbl, BBIYUCICHHE MATPUUYHBIX
BbIpaKeHUI). PelleHne BBIYMCIUTENBHBIX 33Jad ¢ Hcnojb3oBaHueMm Tabmul. Pemenune CIIAY ¢
HCI0JIb30BaHUEM OOpaTHON MaTpPHUIIBI.

1.5. EXCEL Iloctpoenue rpaduxoB u guarpamm. PacueT (yHKIMOHAJIbHBIX 3aBUCUMOCTEH U
MIOCTPOEHHUE rpapuueckux n300paxkeHHil ¢ ucnosb3oBaHueM crangaptHeix ¢yHknuii EXCEL u macrepa
¢yukuuil. [locTpoeHne NoBepXHOCTEN ¢ UCIOIB30BaHUEM MacTepa auarpaMmm. [locrpoenue nuHuiA TpeHaa.

Paspnen 2. AnropurmMbl 4 OCHOBBI IpOorpaMMupoBanus Ha s3pike MATLAB.

2.1. Anroputmsl, THnbl anropuTmoB. [lonsTue anroputmMa u ero cpoictBa. CriocoObl 3amucu
QIrOPUTMOB. MOIYIBHBI NPUHLMI IIOCTPOCHHSI AITOPUTMOB M IporpaMM. Ilaker KoMmbrOTEpHOMN
matematuku MATLAB. XapakTepuCTHKU $3bIKOB MPOTpaMMHUPOBAHUS. ODBONIONMS M KilaccuUKaIus
SI3BIKOB IIPOrpaMMHUPOBAHMUS, UMIIEPATHUBHBIE, (yHKIIMOHAJIbHBIE, JIOTUYECKUE, 00BEKTHO-
OpUEHTUPOBaHHbIEC, UX KOMOuHanuK. [loHSATHUS TpaHCISAMY, KOMOWIALNWN, UHTEPIPETAlMH, UX Pa3IudMsl.
SI3bIKM TPOrpaMMUPOBAHUSI BBICOKOTO YpoBHs. CTPpYKTYpHOE NPOrpaMMHpOBaHue, ero ocooeHHocTtu. O630p
MaKeTOB KOMITbIOTEpHOU MaTemaTtnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl U MPHUHLMIIBI CTPYKTYPHOTO MPOTPaMMHPOBAHMUS,
wuocTpanus. bazoBble anropuTMHYECKME KOHCTPYKIUHU (ClieZJOBaHHE, BETBJIEHUE, IOBTOPEHHUE), UX
peanu3anuu. Onepartopsl si3pika nporpammupoBanuss MATLAB. OcnoBubie pemarenu (solvers) MATLAB
JUIS peaju3aluy BBIYMCIUTENbHBIX alropuTMoB. bubnuoreka crannapTHeix ¢yHkumii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.
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2.3. [loctpoenue rpagukoB (GyHKIMM OJHON U OBYX NepeMeHHbIX. Mcnonb3oBaHue ¢pyHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmiienne rpadgukoB (3aroJIOBKH, MOJIUCH TIO
OCSIM H TIp.).

2.4. Omepanuu HajJ MacCHUBaMH: BEKTOpaMM W MaTpUIlaMH - CIIO)KEHHE, YMHOKEHHE,
TpaHCIIOHUPOBaHUE, oOpalleHre (Inv), BEIYUCICHUE HOPMBI (norm), paHra (rank) v onpeaenuTesis MaTpULIbl
(det). AnropuTMbl HAXOXKIEHUS MAaKCUMalbHOTO, MHHHUMAJIBHOTO 3JIEMEHTAa B MAacCUBE, AJITOPUTMBI
COPTHPOBKH M MX peanu3anus (Hampumep, Selection Sort).

Paspen 3. Yucnennblie Mmeroasbl. Peanusanus npocreiimmx aaroputMmos B cpeae MATLAB.

3.1. UwucrneHHble METOJbI, XapaKTEPUCTHKA M HMX OCOOEHHOCTH, IMOHSITHE CXOJUMOCTH METOJa.
DneMeHTbl TEOpPUH MOTPEIIHOCTEeH, Kiaccu(uKaluus MOTPEeIIHOCTeH, a0CONOTHasT M OTHOCHUTENbHAS
MOTPEIIHOCTh, MOHATHE (YHKUHUKU HOpPMBI. BBeneHue B CTaTUCTHKY. AJNTOPUTMBI A CTaTUCTHYECKOM
00paboTku HHQOpMAMK (BBIUUCICHWE TOYEUHBIX W HHTEPBAJIbHBIX OIIEHOK pPE3YyIbTaTOB H3MEpIeMOi
BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Ucnons3oBanue ¢yHkiuid min, max, median, var, polyfit,
polyval.

3.2. [lpubnmxenue Qynkuuid. MaTepnonsuus MHorowieHamu. Kycounas untrepnonsnus (CruiaiH).
Onenka norpemnoctd. @ynkunn MATLAB st pabotsl ¢ MmHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeesieHHbIX HUHTErpajioB, alfOPUTMbBI METO/I0B MPSMOYIOJbHUKOB, Tpaneuui u
CuMIicoHa, OlLIEHKa MOrPEIIHOCTH METoA0B. Peanm3anus aaropuTMOB UYHCIEHHBIX METOJOB BBIUMCIICHHUS
onpeseNieHHbIX UHTerpaioB B cperie MATLAB, npuMenenue ctaniapTHbIX QpyHKIuUH trapz, quad, integral.

3.4. UccnenoBanue QyHKUMM OJHOW mepeMeHHOM. Pemienue HenuHeiHoro ypaBHeHus f{(x)=0.
Otnenenne KopHEil. AJITOpUTMBI YTOUYHEHHUS KOpPHS (METOJ NOJIOBMHHOTrO jAeneHusi, HproToHa, mpocrtoit
utepanun). CpaBHUTENbHBIE XapakTepucTuku. Peanmusamus anroputmoB B cpeae MATLAB mo 6iok-
CXeMaM U C MCIOJIb30BaHUEM peliareneil roots, fzero.

3.5. UccnenoBanue ¢yHkiuu ogHoi nepemeHHoi. [louck skcrpemyma ¢yHkunu BorancnurenbHbie
QITOPUTMBl HAXOXKJCHUS JIOKAJIbHBIX U TJOOAIbHBIX IKCTPEMYMOB (METOJ JEJIEHUs OTpe3Ka IOoMoJjam,
METO/] 30JIOTOTO CEUCHHUsI), X pealn3alnuu Mo OJOK- cXeMaM W C HCHOoJb30BaHHeM pematens fminbnd B
cpene MATLAB.

Paznen 4. KomnblotepHuble ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbIE CETH: TOIMOJIOTMM CETEeH, MX XapaKTepUCTHKU. Tomosoruu cereil: 3Be3qHas,
LIMHHAs, KosblieBass. CeTH 3aKpbITOro THUMA: JIOKAJbHbIE U PAclpe/eieHHbIE CETH, KOPIIOPATUBHbBIE CETH.
[IporpaMMmHO-TeXHMUECKOE OO€EcreueHne: ajapecanus, OINepallMoOHHAas CHUCTeMa, aJanTepbl, JapaiiBepsl,
MIPOTOKOJIbI (0COOBIE SA3BIKH, HAa KOTOPBIX OOMEHHBAIOTCS MH(pOpMaluell KOMIIBIOTEPHI B CETH, HApUMED,
TCP, TCP/IP, UDP).

4.2. I'mo6anpubie cetn pasznuyHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctu cetn UurepHer, Cucrema tenekoHepeHIui. OnekTpoHHass moyra. JlocTym K
nHpopMallMOHHBIM  pecypcaM. 3amura uHpopmauuu. IloHaTne 0Oe30macHOCTH  KOMIBIOTEPHOM
nH(pOpMaLUU: HAJASKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3allUTa OT BHECEHHUS HW3MEHEHUI
HEYNOJHOMOYEeHHbIMM 50 JMIaMU, COXpaHEHWE TaWHBl IEPENUCKH B JJIEKTPOHHOW CETH AJTOPHUTMBI
3alUThl UH(pOPMAIMK: METO/bI 3aIIUThI, KOMIIBIOTEPHBIE BUPYChl U 00pbOa ¢ HUMHU. MeTobl peanu3anuu
3alUThl HH(QOPMALIMK: TPOrPaMMHBIE, allllapaTHbIE, OpraHU3alMOHHBIE.

4.3. Undopmanmonssie cucteMbl. CucTteMbl ynpaBieHUss OaHKaMH U 0a3aMu JaHHBIX. PensunoHHas
Mozenb naHHbIX. CTpyKTypa 3ammcu, MeToAbl foctyna K uHpopmauuu. OOMEH JaHHBIMU C JAPYTUMU
npuwioxxeHussMu WINDOWS: TekcToBbIMU pelakToOpaMy U 3JIEKTPOHHBIMU TaOIHUIIAMU.

4.4. Pensunonnast 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, MaHEIb HHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl AaHHBIX. BBOJ M peJakTUpOBaHME TAHHBIX B PEKUME TaOIUIBl U PEKUME
KOHCTpyKTOpa. PopMUpOBaHHE 3aIIPOCOB. 3alpOChl IPOCThIE U MHOTOTAOJIMYHbBIE, 3alIPOCHI C YCIOBUSMU.
Coznanne otuetoB U GpopM. TexHosmorus peanusanun npocteimmx 3amay cpeacrsamu CYBJl ACCESS.

2 cemectp — [IpopuabHoe nporpamMmMHoe obecnedeHne 1151 pelieHus 3a1a4 npogeccuoHaIbHOI
NeATETbHOCTH

46



Paznes 5. IIKM Python u oco0eHHOCTH ero peaju3anuu JJsi pelieHHs] PAacYeTHBIX 32124 B XUMUM U
XMMHMYeCKOH TeXHOJIOTHH.

5.1. OOBeKTHO-OPHEHTHPOBAHHBIN $3bIK IporpammupoBanus Python: o00630p. OcobeHHOCTH WU
CBOWCTBA 0O0BEKTHO-OpUeHTHpOBaHHOTO mporpammupoBanus (OOIl). Co3ganue W HCMOIB30BAHHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, cTpykrypa si3pika. OCHOBHBIE CTPYKTYpPBI
JTAHHBIX (CIHMCOK KOPTEX, OOBEKTHI) U Onepanuu Haj HUMH. AIrOopuTMbl. OCHOBHBIE AITOPUTMUYECKHE
KOHCTpYKLUU (clieZloBaHKEe, BETBICHHUE, LIMKJIbI) U UX peanu3anus B Python.

5.2. Beenenue B mporpaMmMmupoBanue Ha sizbike Python. CTpykTypa nmporpaMMsl, OTCTYIIbI, MOIYJIH,
omneparopsl, (PyHKIMH (MMEHOBAaHHbIE W AHOHUMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHIAPTHHIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTudeckue, 00paboTka CTPOK, BBOJI/BBIBO).

5.3. Pa3zpaboTka aJiropuTMOB, IIPOrpaMMHUPOBaHKE U OTIaAKa nporpamm Ha Python (B cpene Spyder).
VYnpasnsomue koHcTpyKuuy if, for, while.

5.4 O030p mnpeIMEeTHO-OPUECHTUPOBAHHON OubmuoTekn wMomyne Python s HaydHeix u
MHXEHEepHbIX BbluMciieHuit SciPy (Moaynu scipy v numpy, a takxke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHast cTpykTypa AaHHbIX NumPy JUIsl BEKTOPHBIX U MaTpUYHBIX BbluuciaeHui ndarray. OcoGeHHOCTH
BBINIOJIHEHUS] JIEMCTBUN HaJ MaTpuuaMu (CJIOKEHUE, BBIYMTAHHWE, YMHOXKEHUE, OoOpalleHHe) Ha S3bIKe
Python. Mnpopmarimonnsie MarpuuHble (yHKUMHM (HOpMa, onpeaenuTenb, paHr). Meroasl ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBAaHUE, MATPUYHOE NMPOU3BEACHHE U (QYHKIIMK MOAYIS numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ ucnonb3oBanuem moxayns matplotlib. @ynkuun momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapaMeTpoB u
AHHOTUPOBAaHMUE rPaUKOB.

Paznen 6. Metoabl BbluMcauTeIbHONH MaTeMaTHKH. OCHOBHbIE 3Tambl pemieHusi 3agady Ha JBM.
Pemenue cucrem JinHelHbIX ajiredpandeckux ypapuenuii (CJIAY).

6.1. IlpsMble U WUTEepallMOHHBIE YMCIEHHBIE METOJbl. DJIEMEHTbl TeOpuM norpenrHocrei. [lonsTue
HOpMbI. OCcOOEHHOCTH MalIMHHON apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBIMOJIHEHUS NEUCTBUM
HaJ MaTpuuamH (ClI0XKEeHUe, BHIUYMTAHUE, YMHOXKEHUE, oOpaieHue) Ha sizbike Python, mHpopmanmonnsie
MaTpuuHble QYHKIUU (HOpMA, OIIPEIEIUTENb, PAHT).

6.2. Pemenue cuctem nuHeWHbIX anredpamueckux ypaBHeHuil (CJIAY). IlocranoBka 3amauu.
[Torpemnoctu. Metospl ¢ MCHOIb30BaHUEM OOPATHOM MaTPULIbI U METOJ MHPOCTBIX HTepainuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem moayineil numpy.linalg u scipy.linalg. u ¢pynkumii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BpramcnurenbHas yCTOWYHMBOCTh, CXOJUMOCTH METOJIOB.
OO0ycCOBIEHHOCTb CUCTEMBI JTMHEHHBIX anredpandeckux ypaBHeHuil (CJIAY) u uncino 00ycioBIEHHOCTH.

Pazgen 7. OOpabdorka pe3yiabTaTOB H3MepeHHsi OAHON BeJu4uHbl. [IpubiamxkeHue QyHKUMH
MHOIO4JICHAMHM € OJHOW He3aBHMCUMON NepeMeHHOH. Pemienue cucreM HeIMHEHHBIX YpPaBHEHHH
(CHY) 4HC/IeHHBIMH MeTOIaMH.

7.1. OOpalOoTKa 3KCIEpUMEHTAIbHBIX JAHHBIX. TOU€YHbIE U HHTEPBAJIbHbIE OLIEHKH. DYHKIHUU
Python. Onpenenenuie kpurepust CTbIOJEHTA.

7.2. Tlpubnwxenue GyHKIUNA. MeToAbl WHTEPHOJAIHNHA 3aBUCHMOCTEH C OJHOW HE3aBHUCHUMOMU
nepeMeHHou. IHTepnonsuuoHHblil MHOrowieH Jlarpanka, peanusanus B Python.

7.3. Ilpubnwxkenne QyHKIMA. MeETOIbl anmpoOKCHUMAIMU 3aBUCHUMOCTEH C OTHON HE3aBHCHUMOMU
nepemeHHod. Meton HamMenbmnx kBagpatoB (MHK). Hcnonws3oBanue Qynkuuit Python mus
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, OLIEHKH norpemnocTy. Peanuszanus meronos B Python.

7.5. Meroauka HCTIONb30BaHUS peliaTesneil B Moayse scipy.optimize, GyHkuu root_scalar, root.

Pa3nes 8. Pemienne 3a5a4 MHOroMepHO# ONTHMHU3ALUH YMCICHHBIMH METOJAMH. AHAJIN3 U pelleHHe
auddepeHInATbHBIX YPABHEHUI YHCIEHHBIMU METOJAMH.

8.1. Knaccuduxanus 3amad ¥ METOAOB ONTUMHU3aUMU. MeToJx TrpaJueHTHOro cmycka. Merton
nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metonoB B Python.
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8.2. Berpoennsie Metonbl SciPy. Beibop pemiarens B Moayie scipy.optimize BerpoeHHble METO b
SciPy, ¢pyakiuu minimize scalar, minimize.

8.3. Anropur™Mbl METOJOB pelieHus auddepeHuranbHblX ypaBHeHHH. Metonsl DJitiepa U ero
Moaudukanuu. Peanusauus meronoB B Python. BriGop pemarenst B moayne scipy.integrate, (yHKIMH
solve ivp, solve bvp.

4. O6beM Moy M BUABI YueOHOI paboThI

Cemectp
Bcero
Bun yqeOHoM paboThI 1 cemectp 2 cemecTp
3F, Axan,. 3E Axag. 3E Axas.
1. . 4.
O01as Tpya10eMKOCTb MOIYJISI 6 216 4 144 2 72

KonTakTHasi paboTa — ayIuTOpPHbIE
3aHATHSA:

6 mom uucne 6 gpopme
HPAKMUYECKol N0020MoGKU

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 - -

[Tpaktnueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 MoM Hucie 8 hopme NPAKMUECKOLL 0.50 18 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

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

CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB
MOYyJid, B TOM YHCJIC IIOATOTOBKA K
IMPAKTUYCCKUM 3aHATUAM,
abopaTOpHBIM padoTaM, MOJATOTOBKA
K TEKYILLIEMY KOHTPOJIIO, IPYrUe BUJIbI
CaMOCTOSITEIbHON pabOThI

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

KonrtakTHas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTodHas 0.4 0.4 i
aTTeCTalus 1 ’ 1 ’ i
CaMOCTOATENTFHO U3YUECHUE PA3/ICTIOB 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.

O01mas Tpya10eMKOCTb MOXYJISI 6 162 4 108 2 54

KonTakTHasi paboTa — ayIuTOpPHbIE
3aHSATHS:

6 Mo uuCie ¢ popue 1 27 | 0,50 | 13,5 | 0,50 | 13,5
NPAKMUYECKOU NOO20MOBKU

Jlexmum (JI) 0,47 | 12,75 0,47 12,75 -
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 047 | 12,75

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25
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6 mom qucine 6 d)OpM@ npakmuvyeckou 0.50 13,5 0.25 6.75 0,25 6.75

n0020mMosKuU

Jlaboparopusie padboTs! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5

8 MOM Hucie 8 hopme NPAKMUUECKOLL 050 | 135 0.25 675 0.25 675

n0020mosKuU

CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

CamMocTosATenpHOE N3YUCHUE Pa3IeIOB
MOJTyJIsl, B TOM YHCJIE TTIOATOTOBKA K
MIPAKTUYICCKUM 3aHATHSM,
nabopaTOpHBIM paboTaM, MOJATOTOBKA
K TeKYIIeMY KOHTPOJIO, IPYTHE BUJIbI
CaMOCTOSITEIbHON pabOThI
KonrakTHas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
Buabl KoHTpOJIS
3auer - - + +
JK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTodHas 0.3 0.3 i
arrecTanus ’ ’

CaMOCTOATENFHO U3YUECHUE Pa3JIeIOB
MO TSt

Buja nToroBoro KOHTpoJIs: JK3aMeH 3aver

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

26,7 26,7 -

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpo0JieMbl yCTOHYHUBOIO PA3BUTHS»

1 Heap aucuMmiuHbl — CHOPMHUPOBATH y CTYICHTOB ICJIOCTHYIO KApTUHY MHpa Ha OCHOBE
KOHIICIIIIUU YCTOMYNBOTO PA3BUTHS, TIO3HAKOMHTD CTYJICHTOB C IEJIIMA YCTOWYMBOTO Pa3BUTHSI, MOHITHSIMHI
YCTOWYMBOCTH M HEYCTOWYHMBOCTH JUHAMHYCCKHX CHCTEM B OKDPYXKAIOIIEM MHUpPE; pecypcax W pPa3BUTHH,
AQHTPOIIOTEHHOM BO3JICHCTBUU HA OKPYXKAIOIIYIO CPEAY, YIPABICHHH KAa4eCTBOM OKPYXKAIOIICH CpEeIbl.

2 B pe3yabTaTe H3yYeHUs] TUCHUTLIAHBI 00YYAIOIIUICH TOIKEH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

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

Buame:

— OCHOBHBIC OTIPE/ICIICHUS U TIPUHITUIIBI KOHICTIITUN YCTOWYUBOTO PA3BUTHS;

— OCHOBHBIE XapaKTEPUCTHKH OHOTHYCCKUX, aOMOTHYECKUX U aHTPOIOTEHHBIX (PAKTOPOB,
OKa3bIBAIONIUX BIUSHUE HA KUBBIC OPraHU3MBbI, BKITFOYAs YSIIOBEKA;

— OCHOBHBIE CYIIECTBYIOIIHE MTPOOIEMBI, BO3HUKAIONIUE TIPH B3aUMOICHCTBUN SKOHOMHKH, OOIIIECTBA H
OKpYKaroIlEen Cpeibl;

— COBpPEMCHHBIC CHCTEMBl HHJICKCOB M HWHIWKATOPOB YCTOWYMBOTO PA3BHTHS, WX OCOOCHHOCTH H
HEJIOCTAaTKU,

Ymems:

— JenaTh CHCTEMHBIM aHaJIN3 CYNICCTBYIOIIUX 3KOJOTO-COIHAIBHBIX, CONUATBHO-OKOHOMUYCCKUX W
9KOJIOT0-D)KOHOMUYECKUX MTPOOIIeM;

— HaxOJUTh HanboJIee pallMOHAIBHBIN BapHAHT PEHICHUS IMOCTABJICHHBIX 3a7a4d ¢ y4€TOM KOH(INKTA B
MOTPEOHOCTSAX YEIOBEKA M OTPAHUYCHUSIX OKPYIKAIOMICH Cpebl;

Braoemw:

— HaBBIKAMH T10JIb30BaHUS COBPEMEHHOM JIUTEPATypOid B 001aCTH YCTONYMBOTO PAa3BUTHS U KOJIOTHH;

— YMEHHEM aHAJIM3UPOBATh HOBBIC TEOPETHUYCCKHEC W MPAKTHYCCKHE IMPOTPAMMBI U  TPOCKTHI,
HaIPaBJICHHBIC HA JOCTHKCHHE [IEJICH YCTOWYNBOTO PAa3BHUTHS,
— MpUeMaMU MPUHATHS PEIICHUN 10 YPETyJIUPOBAHUIO KOH(MIMKTHBIX CHTYAIlMd B 00JACTH YCTOWYUBOTO
Pa3BHUTHS U UCTIOJIL30BAHUS PECYPCOB.

3 Kparkoe coaepxxanue THCUUILIMHBI
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Beeoenue

Lenu, 3amaun u npeamer Kypca. Mecto Kypca B cHCTEME XMMHYECKOIO O0pa3oBaHMs. DKOJIOTMUECKOe
oOpa3oBaHue 1 00pazoBaHue JJIsl yCTOMUNBOIO Pa3BUTHSL.

Pazoen 1. Ocnoeuvie nonamusn Kypca. Oouiecmeo u OKpyxcarouiasn cpeoa

Poct u pa3ButHe. YCTONYMBOCTD M HEYCTOMYMBOCTh IMHAMUYECKUX CHUCTEM. buocdepa kak auHaMuyeckas
cucrema. Yenoek: Ouonormyeckuii Bug u umBmiInizanus. CuUCTEMbl MOJECPKAHUS KU3HU U CHCTEMBI
nojJiepkanus uuBuUiIu3aunuu. HaceneHue, Npou3BOACTBO, COCTOSIHUE OKpykaromed cpensl. [lonsrue
YCTOMYMBOTO pa3BUTHSA. PuMckuii xiyd u riobaibHas mnpobiematuka. HeoOXonmMoCTh B yCTOWYHMBOM
pazButun. CoaeprkaHue U HBOJIIOLIUS [TPEICTABICHUIM 00111ecTBa 00 YCTOMUHNBOM Pa3BUTHH.

Paszoen 2. Buocghepa, ee 360n10uun u ycmouyuugocms. Ikocucmemol 3emau u yCmouuugocmas

OcHoBHble cBeneHus o 1aHete 3emisi. Ctpoenue u coctaB atmocdepsl. MupoBoit okean. Jlutocdepa.
buoTtnueckas u abuoTnueckas cocTaBsitolie Ouocdeprl: OCHOBHbIE XapaKTepuUCTUKH. 1loToku sHEepruu B
cucreme CoJHie-3emisl.

OcHoBHble MOHATUS 3Kojoruu. CucremMbl NOJIEp)KaHUST XKU3HM Ha 3emie: obOumuit 063o0p. [lonsTue
skocucteMbl. CTpYKTypa U COCTaBIISIOIINE SKOCUCTeM. Buapl, nomynsuuu, coobmectsa. Bzaumoneiicreue
BUJIOB B 3KocHcTeMax. OCHOBHBIE TUIIbI SKOCUCTEM.

[ToToku sHeprum M BellecTBa B 3KocucTeMax. Tpodudeckue menu. Meraboau3M U 3JIEMEHTHBIM cOCTaB
XKUBOH 1 HEXMBOM Matepuu. OCHOBHbIE OMOTEOXUMHUYECKUE UKIIBI (KPYroBOpOTHI BemiecT). L{ukamnunocTh
MPOIIECCOB B Orocepe u yCTOUINBOCTb.

WN3menenuss B momyssiusX, cooOuiecTBaX, 3KocucTeMax. Peakius >KHMBBIX CHCTEM Ha W3MEHEHHS
okpyxatomierr Cpenbl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMbI. 3aKOHBI U TPUHIIUIIBI YKOJIOTHH.
buopasnooOpazue u ycTOMYMBOCTh JKOCHCTEM. BuaoBoe pa3zHooOpa3ue - HeoOXOJUMOE YCIOBHE
YCTOWYUBOCTH OHMOChEpHI.

Pazoen 3. Yenoseuecmeo kaxk uacmo ouocghepol. /Jemozpagpuueckue npodiemovt coBpemennozo mupa.
OcoOeHHOCTH 4YeNoBeKa Kak OMOJIOTMYecKoro Buia. JIMHaAMMKa 4YeJIOBEYECKOW MOMYJISLUHU, POXKAAEMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoGiembl COBpeMEHHOro 3Tama pocTa YUCIEHHOCTH HACEICHMS.
I'eorpaduueckoe pacnpenenenue HaceneHus. Cenabckoe M ropojickoe HaceneHue. YpOanuzanus. Cpena
oOuTaHus YeJoBeKa 1 oKpyxatomias cpeaa. PopMUpOBaHUE TEXHOT€HHOM Cpe/ibl.

PerynupoBanue Hapoponacenenus. Crabwin3anusi YMCICHHOCTH HACEJICHHUS WM ACTIONMYJISIUS: OLIEHKa
Mpe/leIbHOM YHCIEHHOCTU HacelleHus 3eMJM. PeluruosHble, HPaBCTBEHHbIE U COLMAJbHBIE MPOOJIEMBI
OTpaHUYEHUS POKAAEMOCTH U TUIAaHUPOBAHUS ceMbU. PermoHanbHble 0COOEHHOCTU. MBIIIIEHUE, SI3bIK, POJIb
oOyuenusi. Herenernueckuil xaHayn BuioBod namsTH. [loyokuTenbHble W OTpHUIATEIbHBIE MOCIEACTBUS
HaJU4Msl HEreHETHIEeCKOM mamsTu. [ 'eHaepHbie mpooOIeMBbl.

Pa3zoen 4. Pazeumue u pecypcol

Ompenenenue pecypca. Kmaccudukamus pecypcoB. HeBo300HOBUMBIE, BO30OHOBHUMEBIC, HEHUCUEPIIACMBIC
pecypcbl. MartepuanbHble, 3HEpreTuyeckue M HUH(GOPMalUMOHHbIE pecypchl. ['eHeTHueckue pecypcebl
o6uoctepsl. CocTosiHME M MHUPOBBIE 3alachl OCHOBHBIX BHJIOB IMPHUPOAHBIX pecypcoB. I'eorpaduyeckoe
pacnpe/esieHue 3aracoB IPUPOIHBIX PECYPCOB.

Pa3BuTne nuBMIM3alMM U PACXOJOBaHHE MPUPOIHBIX pecypcoB. [IpUHIMIBI yCTOMYMBOrO pa3BUTHS B
OTHOIIEHUHM HPUPOJHBIX pecypcoB. Poib BO30OHOBUMBIX M HEHCUYEPIIAEMBIX PECYPCOB B YCTOWYMBOM
oOuiecTse.

Pazoen 5. Aumponozennoe 6o3oeiicmeue na ouocghepy

AHTpPOIIOTEHHBIE BO3MYUICHUS! OMOTr€OXMMHUYECKHX LUKIOB U JIErpajalus CUCTEM HOJIEepKaHUS >KU3HU.
I'moGanpHbIe, perHOHANIBHBIE U JIOKAJIbHBIE TPOOJIEMBI OKPYKAIOLIEH Cpebl.

3arpsizHeHune atMochepsl (KUCIOTHBIE NOKIM, (OTOXUMUYECKHI CMOT M T.J.). 3arpsA3HEHHE BHYTPEHHUX
BOJ 1 MupoBoro okeaHna. 3arpsi3HeHue JUTOCQepsl; erpaganns 3eMellb, OyCTbIHUBAHUE.

Pa3zoen 6. Knumamuueckue nociedcmeusn usmeHeHus cocmaea ammocgeput

['moGanpHBI 3HEpreTHyeckuil OajaHC, MApPHUKOBBIA SPQPEKT Kak NPUPOIHBIM (aKTOp MNOLAEpKAHUSL
YCIIOBUH CYyIIECTBOBAaHMSA XKUBOM MaTepuu. llapHukoBbie raspl. ICTOYHMKH M CTOKHM JTMOKCHIA YIJIEpOJa U
IPYrux MapHUKOBBIX ra30B. MI3MeHeHne KOHLEHTpalK TMOKCUAA YriIepoia U APYruX MapHUKOBBIX ra30B B
atMocdepe; MeXaHu3M riI00aJTbHOTO MOTETUICHHUS.

[TocnencTBus riao0anbHOrO MOTEIUIEHUS: MOBBIIIEHUE YPOBHS MUPOBOIO OKE€aHa, 3aTOIIEHUE MPUOPEKHBIX
30H; TasHUE JIETHUKOB U BEYHOU MEpP3J0THI; JedopMalns KIMMAaTHYECKUX U CEIbCKOXO035SMUCTBEHBIX 30H U
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reorpauecKoil CTPYKTYphl TPOU3BOJACTBA IPOJOBOJIGCTBUS; HW3MEHEHHsI PACTUTEIHFHOTO TIOKPOBa,
OITyCTHIHUBAHUE.

Pazoen 7. 3enenas peeonrouusn

3eneHass XuMmusl. 3ereHasl dHepreTuka. 3ejeHas SKOHOMHKaA. [loHsTHe HU3KOYIrIepoaHOH (LUKINYECKOM)
9KOHOMUKHU. CIIeHapuH HU3KOYTIIEPOAHOTO pa3BuTHs i Poccun. Hammydmme HOCTYIHBIE TEXHOJOTHU.
OCHOBHBIE TIPUHIHIIBI 3€JIEHOTO TPOU3BOJICTBA. ['0CYyAapCTBEHHOE pETYINMpPOBaHKE TPUPOIOTIONB30BAHUS HA
octoBe H/IT. Oxonoruueckuii cien yenoBeuectsa. 3eneHblit opuc. KapOGoHOBbIE OIUTOHBI.

Pazoen 8. Mupoeo33penue, s3muxa u ycmouuueoe paeumue.

[Tepexon ot oOmiecTBa MOTpeOICHUST K YCTOMYMBOMY OOIIecTBY. M3MeHeHHne CTPYyKTypbl MOTpeOHOCTEH
oOIIecTBa U KpUTEPUEB Ka4eCTBA JKU3HU U YPOBHS pa3BUTHs. POJb KyJbTYPHBIX H PEIUTHO3HBIX TPAIUIIHA
B Mpo0sieMe YCTOMYMBOTO Pa3BUTHSL.

Wudopmanms, 3HaHWE, HAayKa, TEXHOJOTHH. YBEIWYECHHE POJIH HH(DOPMAIMOHHBIX PECYpCOB B 00IIEM
Oanance pecypconotpednenus. Mudopmanuonnoe (mocturaycTpuaibHoe) oomiectBo. Pons oOpazoBanus B
YCTOWYMBOM OOILIECTBE.

4 O0beM yueOHOM TMCHUITHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUIIJIMHBI 3 108 81
KonTakTHasi pabora — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) 0,45 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHas paboTa 2,1 76 57
KonrakTHas camocrositenbHas pabota 27 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 75,8 | 56,85
Bujx koHTpoJs: 3ayer
AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«be3onmacHOCTDb KU3HeAeSITeIbHOCTH
Vyebnas aucuumuinga "be3omacHOCTL KM3HEAEeATEILHOCTH" - o0sg3arenpbHas AUCHHINIMHA

(denepaabHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HANPABICHUN ITIEPBOTO YpPOBHS
BBICIIIETO MPOGEeCCHOHATHHOTO 00pa3oBaHus (0akamaBpraTa) U CIeIUaInTeTa.

1. Heanb gucuumInHbl - GopMupoBaHUEe MPOGECCHOHATHHON KYIbTYpPhl 0€30TTaCHOCTH, MOJT KOTOPOH
MOHUMAETCSI TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH HCIOJB30BAaTh B MPO(GECCHOHATBHON AEATEIbHOCTH
MPUOOPETEHHYIO COBOKYIHOCTh 3HAaHUN, YMEHHIl M HaBBIKOB Jsi oOecrieueHusi 0€30MacHOCTH B cdepe
npo(hecCHOHAFHON /IEATENIbHOCTH, XapakTepa MBIIUICHHS W [EHHOCTHBIX OpPUEHTAlMH, MpPHU KOTOPBIX
BOIIPOCHI 0€30IaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MPUOPUTETA.

OCHOBHBIMH 3a7[a4aMH JUCIUTUIAHBI SBIISTFOTCS:

* IPHOOpETeHNE TOHUMAHHUSI IPOOJIEM YCTOWYMBOTO Pa3BUTHS H PHCKOB, CBA3aHHBIX C JIESITEIHHOCTHIO
YeJI0BEKa;

* OBJIQJICHUE TMpPHEMaMH PAMUOHAIM3AINN KU3IHEACATSIHHOCTH, OPUCHTUPOBAHHBIMU Ha CHIDKEHUS
aQHTPONOTEHHOI'O BO3JICHCTBUS Ha MPUPOIHYIO Cpely U obecrieueHre 0e301MacHOCTH JIMYHOCTH U OOIIECTBA;

* (popmupoBaHue:
- KYJNBTYpHl 0€301aCHOCTH, SKOJOTUYECKOTO CO3HAHUS M PHUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, IPH
KOTOPOM BOIIPOCHI 0OE30MACHOCTH M COXpPAaHEHHUS OKpPY)KAIOIIEeH Cpeabl paccMaTpUBAIOTCS B KauyecTBE
BOXHEHUIHX MPUOPUTETOB KU3HEACATEIILHOCTH YEIOBEKa;
- KyJIbTypbl mpodeccruoHambHON 0€30MacHOCTH, CIOCOOHOCTEH Mg UACHTHU(UIIMKAIMKA OMACHOCTH U
OLICHUBAHMSI PUCKOB B cepe cBoel MpopecCUOHATbHON JESITENbHOCTH;
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- TOTOBHOCTH TIPUMEHEHHUsI MPOQPECCUOHATBHBIX 3HAHWUHU i MUHUMHU3AIUN HETAaTHBHBIX AKOJOTHYECKUX
MOCJEACTBUHN, oOecrieueHrus ©O€30MacHOCTH W YAYYIIEHHUs YCIOBHHA Tpyna B cdepe  cBoeit
pohecCHOHANBHOM JIEATETbHOCTH;

- crIOCOOHOCTEN K OLIEHKE BKJIaJa CBOEH MpeAMETHOM 00acTh B pelIeHUE 3KOJOTHYECKUX IpodiieM U
po6JieM 6e301acHOCTH.

2. B pe3yJjbTaTe 0CBOCHHS TUCHHUIIUHBI CTYAEHT H0JIKEH:

Obaadoams cleayoluMy KOMIETEHIMSIMA U MHAUKAaTopaMu ux poctwxkenus: 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.

3nams:

- OCHOBHBIE TeXHOC(HEPHBIE OTIACHOCTH, MX CBOHCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JCHCTBUS BPEAHBIX H ONACHBIX (PAKTOPOB HA YEIIOBEKA U MPHUPOTHYIO CPEIy, METOIBI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podecCHOHaIbHON AesITENbHOCTH

Ymemo:

- HACHTU(UITUPOBATH OCHOBHBIE OMTACHOCTH CPEJIbl OOMTAHUS YEJI0BEKa;

- OIICHWBATh PUCK WX pEaJHM3allMH, BHIOMpPATh METOJbI 3aIIUTHl OT ONMACHOCTEH NMPUMEHHUTENBHO K
chepe cBoel MPOPECCHOHATBHOW MAEITEIBHOCTH M CIOCOOBl oOecnedeHus: KOMMOPTHBIX YCIOBHI
KHU3HEIEATSILHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU M TPaBOBBIMU aKTaMU B oOjacTu 0€30IaCHOCTU M OXpaHbl OKpYXKarolleu
cpenbl, TpeOoBaHMSAMU K O0€30MacCHOCTH TEXHUYECKHX pErJIaMeHTOB B cdepe npodeccuoHanbHON
IeSTeIbHOCTH,

- CI0c00aMu ¥ TEXHOJIOTUSIMH 3aIUTHl B UPE3BBIYAWHBIX CHUTYAIUSX;

-MIOHATUHHO-TEPMHHOJIOTMYECKUM aIllapaToM B 00s1acTu 6€30MacHOCTH;

- HaBbIKaMHM pALMOHAIM3ALUU MPO(PECCHOHAIBHON JAEATEIbHOCTH C LEIbI0 00eCleYeHUs

0€30MacCHOCTH U 3alUThl OKPYKAIOIIEH CpeJIbl.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. Beenenue B Oe3omacHocTb. OCHOBHBIE MOHATHS U OlpeaeneHus. besonacHOCTh U ycToiunBoe
pa3BUTHE.

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

CoBpeMeHHOEe COCTOsTHUE TeXHOC(hEPHI U TEXHOC(HEPHOU 0€30MMacCHOCTH.

3. Unentudukanus 1 Bo3AeHCTBHE HA YEIOBEKa BPEIHBIX U ONACHBIX (PAKTOPOB Cpeibl OOUTaHUSI.

Knaccudukanus HeraTuBHBIX (AKTOPOB Cpeabl OOUTAaHUS 4YeJOBEKa. XUMHUYECKUE HEraTHBHbIE
(dakTopel (BpemHbIE BeliecTBA). MeXaHWYeCKHMEe | aKyCTMUeCKHe KOJeOaHus, BHOpauus H IIyM.
DNeKTpOMarHUTHbIE M3Ayd4eHUs M nojis. Monusupyromue usinydeHue. OieKTpudeckuil Tok. OmnacHble
MexaHuueckue ¢akropsl. Ilpomeccsl ropeHHss U MOXKapOB3PHIBO- OMaCHbIE CBOWCTBAa BEUIECTB H
MatepuanoB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3ammra 4eroBeKa M Cpeabl OOMTaHUS OT BPEAHBIX M ONACHBIX (PAKTOPOB IMPHUPOIHOTO,
AHTPONOTE€HHOI'0 U TEXHOT€HHOT'O MPOUCXO0KICHUSI.

OcHOBHbIE MTPUHLIMIIBI 3AIIUTHI. 3aIIUTa OT XUMUYECKHX U OMOJOTMYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT PHEPreTUYECKUX BO3ACUCTBUN W (u3myeckux moseil. OOecreueHre O€30MaCHOCTH CHUCTEM,
paboTarolux 1MOJ  JaBi€HHEM. be30omacHOCTh  3KCIUTyaTallud TpyOONpOBOJOB B  XMMHYECKOM
IIPOMBIIIJIEHHOCTU. be3omacHas sKkcrryaTanusi KOMIIPECCOPOB. AHAiU3 M OLIEHMBAHHWE TEXHOT€HHBIX H
MIPUPOJIHBIX PUCKOB.

5. O6ecneyenne KOMGOPTHBIX YCIOBUW I JKH3HM H JEATENBHOCTH desioBeka. [loHsitue
KOM(OPTHBIX WM ONTHUMAJIBHBIX yCIoBHH. Mukpoknumar nomeuieHuil. OcBellleHne U CBETOBas cpefa B
MTOMEILEHUU.

6. Ilcuxodu3znosiornuaecknue 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.

[lcuxuueckue mpolecchl, CBOMCTBA U COCTOSIHUSA, BIMSIONIME HAa 0€30MacHOCTb. Buibl U ycaoBus
TPYIAOBOM JESATENBHOCTH. DPrOHOMHUYECKHE OCHOBBI 0€30M1aCHOCTH.

7. Upe3BblyallHbIE CUTYallMd U METObI 3aIIUTHI B YCIOBUAX UX PEATH3ALINU.

O6uue ceeaenust o YC. [Toxkap u B3pbIB. ABapuM HA XUMUYECKH OMACHBIX 00BEKTaX.
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Pagnanuonnsie aBapuu. [IpuOopbl paguaniMoOHHON, XUMUYECKOW pa3BEIKU U JO3UMETPUYECKOTO
KOHTpOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHHU. 3alllMTa HACEJIEHUS B YPE3BbIUANHBIX CUTYaLUSX.
Y CcTOMYNBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB 3KOHOMUKHU B UPE3BBIYANHBIX CUTYALIMSIX.

8. YmpaBnenue 6€30MaCHOCTHIO KU3HEICATCIbHOCTH.

3aKkoHOJATeNbHbIE M  HOPMATHUBHBIE  IIPAaBOBbIE  OCHOBBI  yNpaBJ€HHS  OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. OJKOHOMMUYECKHE OCHOBBI YIpaBlieHUss Oe30macHOCThi0. CTpaxoBaHHWE PHUCKOB.
['ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4. O0beM yueOHOM THCHUIIHHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akan. B acrp.
eIMHUIIAX yacax yacax
OO011ast TpPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaGoparopubie pabOThI 0,44 16 12
CamocrosiTeJibHAs padoTa 1,67 60 45
KonrakTHas camocrositesnbHas pabota - - -
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 1,11 40 30
Buabl KoHTpOJIA:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«/H:keHepHasi 1 KOMIILIOTEPHAs rpaduKa»

1 Heap AuCHMIVIMHBI — HAYYUTh CTYJEHTOB crioco0amM OTOOpa)keHUsl MPOCTPAHCTBEHHBIX (OpPM Ha
IJIOCKOCTH, BBINOJHEHUI0 M YTEHHUIO 4YEepTeKEeW METoJaMH KOMIIBIOTEpHOW Tpadukd U MpaBWwiIaM U
YCIIOBHOCTSIM, pUMEHsIeMbIM TTpu 3ToM (cTanaaptam ECKJI).

2. B pe3syabTaTe u3ydeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIENyONUMA KOMIIETECHITUSMA U WHIUKATOPAMU UX TIOCTHIKCHUS:

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

3nams:

— cnocoObl 0TOOpaKeHUsI TPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;

— IpaBWia U yCIOBHOCTHU IIPU BHIIIOJHEHUH YEpTEkKeEH;

— BHJIbl CHMMETPUU IT'€OMETPUUECKUX QUTyp;

— BUJIbI U3AETUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHJbI TIpaduyecKkux HHPOPMALMOHHBIX CHCTEM, 0a30BYyI0 TIpadUUecKyl0 CHUCTEMY,

HCIO0JIb3YEMYIO B y4eOHOM IpoIiecce.

—  Vmempu: BBINONHATH U YUTATh YEPTEHKHU TEXHUUECKUX U3JEIUN C YIETOM JEHCTBYIOUIUX CTaHAAPTOB;
—  BBINOJIHATH U YATATh CXEMbI TEXHOJIOTHYECKHUX IIPOLIECCOB;
— HCII0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'papKH JUI U3TOTOBJICHUS YEPTEKEH.
Braoemy:
— cnoco0amu U mpueMamMu U300pakeHus IPeIMETOB Ha MJIOCKOCTH;
— rpaduueckoit cucremoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paznen 1. O0mme npaBumjia BbINOJHeHUs 4eprexeil. [IpaBuia BbimonHeHHs U odopmMIIeHUS
yeprexeit B coorsercTBuu ¢ 'OCT. 'eomeTpuueckue nocTpoeHusl.
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Paznen 2. IlpoenupoBanue reomerpuuyeckux ¢puryp. Meron mnpoexkuumii. Ilpsmeie u Kpusble
muHun. [lnockocte. IloBepxnoctu. ['eomerpuueckue tena. Cummerpus reoMeTrpuyeckux Guryp.
Omnpenenenre HaTypaJlbHOM BEJIMUMHBI OTpe3Ka IpAMOM U m1ockoil purypsl. [lepeceuenne reomerpudeckux
00pazos.

Pa3znen 3. U3oOpaxenuss npeameroB no I'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOpPCKHeE
AOKYMeHThI. 300pakeHns. AKCOHOMETPUUECKHE YePTEKU M3lenuil. Buabl uznenuil 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3b0bl: 00pa3zoBanue, kiaccudukanus, n3o0paxeHue 1 0003HaUYeHNE Ha YEPTEKE.

Pa3nen 4. U3o00pakenus aerasneid ¥ UX coeJMHEeHMI. DCKU3bl U TEXHUUYECKHE PUCYHKHU JETajeil.
Pe3n0oBbIe u3aenus U coequHeHus. Jlpyrue BUbpl pa3beMHbBIX U HEPA3bEMHBIX COSAMHEHUN AeTasei.

Paznen 5. Yepre:xku cOopouHbIX eamumu. [IpaBuna BeimonHeHus U oQopmileHHsS COOPOYHOTO
yeprexa. [leTanupoBanue yeprexeil COOpPOUHBIX €INHULL.

Paznen 6. Komnbrotepnas rpaduka. Co3naHue U pelakTUPOBaHHE YepTEeked MeToJaMu
koMibtoTepHoi rpaduxu. Co3nanue TpexMmepHbIx Mojenei. Co3laHue accOLMaTUBHBIX dYepTexeil Ha
OCHOBE TPEXMEPHOUN MOJIEIH.

4 O0beM yueOHOI T CUUIIHHBI.

Beero CemecTtp
Bun yue6noit paboTsl ! 2
3E Axag. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 7 252 4 144 3 108

KonrakTHas paboTa — ayIuTOpPHBIE 2,22 30 1,33 48 0,89 32

3aHATHSA:
B TOM 4mncJje B popMe MPAKTHYECKOi 1,44 5 0,72 2 0,72 2
MOJATOTOBKH
Jlekmn 0,44 16 0,44 16
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HClIe B popMe MPaKTUICCKOM 1,44 57 0.72 26 0.72 26
MTOATOTOBKH
CamocrosiTeJibHAs paboTa 4,78 172 2,67 96 2,11 76
KoHnTaktHas CaMoCTOATENbHAs pabora 0.8 0.4 0.4
(3a4er ¢ O1IeHKOM)
KypcoBast pabora 35,8 35,8
KoHnraktHas CaMOCTOATE bHas pabora 4,78 0.2 2.67 2.11 0.2
(mpueM KypcoBoil paboThl)
[ToaroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CamocrosiTenpHOE H3ydYeHUE pa3ieiioB 99.2 77.6 216
JVCIATUTAHBI
3aver ¢

3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpOJIA: .

OLIEHKOii KypcoBasi

padora
Beero CemecTtp
Buj yae6noit paboThl ! 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61ast TpyA0€MKOCTh UCIUTUIHHBI 7 189 4 108 3 81

KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24

3aHATHS:

B TOM 4YucJjie B popMe NpaKkTHYeCKOii 1,44 39 0,72 195 | 0,72 | 19,5
MOJAr0OTOBKH

Jlexinm 0,44 12 0,44 12

[TpaxTuueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
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B TOM 4HCJIe B popMe MPaKTUICCKOM
HOTOTOBKH 1,44 39 0,72 19,5 | 0,72 | 19,5
CamocrosiTeJibHas paboTa 4,78 129 2,67 72 2,11 57
KoHnTakTHas camocTosiTeNibHas paboTa 0.6 0.3 0.3
(3a4eT C OIIEHKOI) ’ ’ ’
KypcoBast pabora 26,85 26,85
KoHnraktHas CaMoCTOATENbHAs pabora 478 | 015 | 2.67 211 | 0,15
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBLHBIM paboTam 27 13,5 13,5
CamocrosiTenpHOE H3yYeHUE Pa3JIeioB 74.4 539 16.2
TUCIIAILINHEI ’ ’ ’
3auer ¢
3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpOJIA: P KypcoBas
padora

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IIpukaagHass MEXaHUKA)

1. Heap AUCHUIUIMHBI — HAYYUTh CTYJIEHTOB TBOPUECKOMY MOAXO]Y K BBINOJIHEHUIO HHXEHEPHBIX
pacueToB Ha MPOYHOCTh, JKECTKOCTh U YCTOMUMBOCTH 3JI€MEHTOB KOHCTPYKIIMM, JeTajlell U y3JI0B MallluH U
anmaparos.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obaaoams cleayOIUMU KOMIIETEHIMSIMA U UHIUKATOPAMU UX JOCTH)KECHHUS:

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 METO/bI PELICHHUS 3a/1a4 CONPOTUBIICHUSI MAaTEpUAJIOB U JIeTale MallH;
— OCHOBHBIE METOJIbl PacueTOB Ha MPOYHOCTb, KECTKOCTh U YCTOWYMBOCTH AJIEMEHTOB KOHCTPYKIIMI

MalliH U anmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajeil 1 y3/10B MallliH U alapaToB XMMHUECKON TEXHOJIOTUH;
— KOHCTPYKLMHU, THUINAXU U KpUTEpUH pPabOTOCIOCOOHOCTH JeTaled MalluH, COOPOYHBIX €IUHUIL

(Y3JI0B) U arperaros.

Ymems:

— MPOBOJUTH PACUYETHI DJIEMEHTOB KOHCTPYKLUN HA OCHOBE METOJIOB COIIPOTUBJICHUS MaTEPHUAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBATH JETAIM MAIIUH IO UCXOJHBIM JaHHBIM;
— IPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUAM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS JleTasielt

MalllyH;

— BBINOJIHATh M YUTATh TEXHUYECKUE CXEMbl, YEPTEKU U ICKU3BI JETajlel, y3JI0B U arperaTtoB MallllH,
cOOPOYHBIX UEpTEkKEN U YepTEKHU OOIIEero BUA.

Braoemy:

— HaBBIKAMHU pacueTa COIPOTUBJICHUS MaTepUaIOB aHAIMTUYECKUMHU METOAAMU;
— HaBbIKAMHM BbIOOpa MaTE€pHAIOB M0 KPUTEPUSIM [IPOYHOCTH;
— pacueraMu TUIOBBIX Je€Tajlell MallKH, NOJb3YiICh cipaBoyHOM uteparypoit u I'OCTamu.

3. Kpartkoe cogep:xaHue JUCHMILTHHbI

Paznen 1. Onpenenenune peakuuii omop. PacrsikeHue-c:kaTue. AOCOJNIOTHO TBEPIOE TEO.
DneMeHThl CTaTUKU. YpaBHEHUs paBHOBecus. CBsA3M W UX peakiud. OCHOBHbIE NOMYIIEHUS W HPUHLUIIBI
CONpOTHBIIEHUsI MaTepuasioB. Meton ceuenuil. Hanpsbkenus, nepopmanuu u nepemenienus. 3akoH ['yka.
JlnarpamMMbl pacTsKEHUs AJ1s IUTACTUYHBIX U XPYIIKUX MAaTepPUaIOB U UX XapaKTEPUCTUKU.

Paznen 2. Kpyyenue. M3rud. 3axon ['yka mpu casure. BHyTpeHHue cuiioBble (DaKTOPbI INpU
Kpy4€HUHU. YCJIOBHE NPOYHOCTH MpH KpydeHHH. ['eomeTpuyeckue XapaKTepUCTHKH IJIOCKUX CEUEHUH.
[TonsiTHEe yKcTOrO U MonepedyHoro u3rndoB. OnpeneneHne HOPMaIbHBIX HANPSDKEHUN. Y CI0BHE IPOYHOCTH
nipu u3rude. OnpeaeneHue KacaTelbHbIX HaIpsbKeHU. Parionanbable GOpMbI CEUEHUI.
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Pa3znen 3. CiloxknHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TE€OPUU HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. IloHsiTue HampspkeHHOro cocrosiHusa. OO6oOuieHHbI 3akoH ['yka. [lonsitue
SKBUBAJICHTHBIX HANPSDKEHUM W KPUTEPUEB MPOYHOCTH. ['Mmore3bl mpoyHOCTH. TOHKOCTEHHBIE COCY.IbBI
XUMHUYECKUX ITPOU3BOJACTB. BriBOI ypaBHeHus Jlamnaca. YciioBue npoyHocTH. Pacder ckaTbiX cTepKHEN Ha
ycToiuuBOCTh. [loHSATHE KpUTHUECKOM CHIIBI U KOX(PQUIMEHTa 3amaca MpoyHOCTH. PacueT kpuTHueckoi
cuiibl 1o Dinepy. [Ipenens npumeHuMocty GopMysbl Ditnepa.

Pasnen 4. Jleranum mammn. Knaccudukanus pgeraseld MamvMH W anmapatoB  XHMHYECKHX
pou3BoJIcTB. Pe3nOoBbie coenuHenus. Pacuer O0ONTOBBIX COENMHEHUH MpPH MONEPEYHBIX U MPOAOIBHBIX
Harpy3kax. lllnoHounsie coenuuenus. Pacuer mmoHOK Ha cpe3 u cMmsaTue. Buabl cBapku. Bunbl cBapHBIX
mBoB. Pacyer Ha NMPOYHOCTH CTHIKOBBIX M HAaxJIECTOUHBIX IIBOB. Banbl M ocu, ux kiaccupukauus u
HazHaueHue. [logmumnHukyl — ckoibkeHus. Marepuansl  Bkiaaplmie.  [IogMIMOHUKKA — KayeHUS.
[IpuHIIMTIHAIBHOE YCTPOMCTBO M OCHOBHBIE TI€OMETpUYECKHE pa3Mmepbl. [[OCTOMHCTBA, HENOCTATKUA U
o0jacTu NpPUMEHEHUs TMOJIIWIHUKOB KaueHHs M cKoibxkeHus. [lpuBonnbie MmydrTel. Hasznauenwue.
Knaccudukanus mydr. 3yduarsie nepegaun. OKpyXHOE U paauainbHoe ycunus. Pemykropsl. OnpeneneHue
1 KJ1accuukanus.

Paszpen 5. Pacyer XMMH4YECKOro anmnapara ¢ MeXaHu4eCKMM IepeMellMBalIUM YyCTPOMCTBOM.
Odopmnenue nosicHUTENbHOM 3amucku. [IpoekTHble W HPOBEPOUYHBIE PACUETHl THUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUU C JIEHCTBYIOIIMMHU MeToauKaMH. UepTexx oOliero BHAa ammapara ¢ BUAAMHU, pa3pe3aMu,
CEUEHUSMU U BBIHOCHBIMHU 3JIEMEHTAMM, JAIOIIMMH MOJHOE MPECTaBlIeHnEe 00 ero yCTpONUCTBE U MPUHIIUIIE
pabOTHI. YePTEKU COOPOUHBIX CAUHHUIL U IeTajeil. UepTerku cOOPOUHBIX SUHUIL U ACTAJICH.

4 O0beM yueOHOI M CHUIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpPYA0EMKOCTh AUCHUTIIINHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 222 30 1,78 64 0,44 16
3aHATHS:
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 1,44 5 1,16 42 0,28 10
MOJAr0OTOBKH
Jlexuu 0,89 32 0,89 32
[Tpaktueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4ucie B popMe NpaKTUIECKOM 1,44 57 0.72 26 0.22 3
MIOJITOTOBKH
CamocrosiTeJibHas paboTa 3,78 136 2,22 80 1,56 56
KonrakTHas camocrositenbHas paboTa
" 0,4 0,4
(3a4eT ¢ OIIEHKOM)
Kypcosoii mpoekt 55,6 55,6
KonrakTHas camocrositenbHas paboTa 0.4 0.4
(TIpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaguyeckue paboTbl 18 18
[ToaroroBka K KOHTPOJIBHBIM paboTam 18 18
CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB 436 436
JMCIUTUTHHEI
3aver ¢ KYpCOBOM
Buja uTOoroBoro KOHTpOJIA: .
OlIeHKOM MPOEKT
Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 6 162 4 108 2 54
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KonrakrHas padora — ayIuTOpHbIE 2,22 60 1,78 48 0,44 12

3aHATHSA:
B TOM 4mcJje B opMe MPAKTHYECKOT 1,44 39 1,16 31,5 | 028 7.5
MOJATOTOBKH

Jlexuun 0,89 24 089 24

[TpaxTnueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIe B popMe MPaKTUICCKOM 1,44 39 0.72 195 | 022 6

MTOATOTOBKH

CamocrosiTeJibHAs padoTa 3,78 102 2,22 60 1,56 42

KonrakTHas camocrositenbHas paboTa

N 0,3 0,3

(3a4eT ¢ OLIEHKOM)
KypcoBoit npoekt 41,7 41,7
KonTakTHas camocTosTenpHas padoTa 0.3 03
(TIpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaguyeckue paboTbl 13,5 13,5
[ToaroToBka K KOHTPOJBHBIM paboTam 13,5 13,5
CamocTOsTETbHOE U3yUIEHUE PA3ICIIOB 32.7 32,7
JTMCUIUTUTHHEI

3aver ¢ KYpCOBOM
Buja uTOoroBoro KOHTpOJIA: .

OLIEHKOii MPOEKT

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpouecchl U anMapaTbl XUMHYECKOU TEXHOJIOT U

1. Heab AUCHMILIMHBI - BMECTE C AUCHUIUIMHAMHU OOIIEH XMMHUYSCKOW TEXHOJOTHH, XHMHUYESCKUMHU
IIpOLIECCaMU U PEAKTOpPaMH U JIPYTUMHU, CBSI3aTh OOIIEHAYUYHYIO U OOLIEMH)KEHEPHYIO MOJATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO MpHU NOJArOTOBKE OakajgaBpOB IO JAHHOMY HAIpPaBICHHUIO JUIsl HAY4YHO-
HCCIIEIOBATENIbCKON U MPAKTUYECKON padOThl Ha MPEIIPUSITUSIX.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILINHBI 00y4aIOLIUIICHA JOJI/KEH:

Ob6naaath ciaenyOIUMH YHUBEPCAIbHBIMU KOMIIETEHIUSAMU U UHIUKATOPAMHU UX TOCTHXKEHUS:

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 craeayromuMu  o0menpo(ecCHOHATBHBIMA ~ KOMIIETCHIIMSIMH M MHAUKATOPaMU  UX
JOCTUKEHHUS:

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.

Ob6naaatp ciaenyromuMu NIpodecCHOHATbHBIMU KOMIETEHIUSIMUA U HHAUKATOPAMU UX JOCTH)KEHUS:
IK-1 - [1IK-1.2, TIK-1.3.

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

3namo:

— OCHOBBI TEOPHUHU MEPEHOCA UMIIYJIbCA, TEIIa U MACChL;IPUHIMUIBI (PU3UYECKOTO MOJETHUPOBAHUS
IIPOLIECCOB; OCHOBHbBIE YPAaBHEHHUS JABWKEHUS JKUKOCTEH; OCHOBBI TEOPUH TEIUIONEPEIaun; OCHOBBI TEOPUU
Maccorepezayd B CUCTEMax CO CBOOOJHON M HENMOJBM)KHOW TpaHUIIeH paszzena ¢a3; THIIOBBIE MPOLECCHI
XUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME alllapaThl U METO/Ibl UX pacyeTa;

— METOJbl TOCTPOEHUS HMIUPUYECKUX U TEOPETUUYECKHX MOJENeH XUMHUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

Ymemo:
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— OIpPENeNATh XapakTep IBMKEHUS JKMJIKOCTEM M Ta30B; OCHOBHBIE XapaKTEPHCTHKU ITPOLIECCOB
TEIUIO- M Maccolepelaud; pacCUMThIBaTh MapaMeTpbl M BbIOMpATh amnmaparypy Uil KOHKPETHOTO
TEXHOJIOTMYECKOTO ITPOLIeCCa;

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

Bnaoemp:

— METOJaMM TEXHOJOTMYECKHX pPacdyeTOB OTAEIBbHBIX Y3JO0B M JETAlEd XUMHUYECKOIO
000pyI0BaHMUS;

— HaBbIKaMU IPOEKTUPOBAHMS TUIIOBBIX allapaToOB XMMHYECKON MPOMBIIIIICHHOCTH;

— METOJaMH OTPEJENICHUs PAllMOHAIBHBIX TEXHOJIOITMUECKUX PEXKUMOB pabOThl 000PYAOBAHHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paspen 1. I'mapoanHaMuyecKkue Npouecchbl U annaparbl XHMUYECKOH TEXHOJIOT UM,
1.1. Beenenue B nucuuminHy. OCHOBHBIE MOHATHUS U ONPEICIICHUS.

[Ipenmer aucuumnuubl «lIpomeccsl W ammaparbl XUMHUYecKol TexHosorum». Kitaccudukanus
npoueccoB. HenpeppIBHbIE M IEPHOJUYECKUE, CTALMOHAPHBIE U HECTALIMOHAPHBIE ITPOLIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB M OOIIME NPUHLUIBI pacyeTa anmaparoB XUMHYECKON
TEXHOJIOTUH.

Kunkoctu wm rasel. Knmaccubukamms sxuakocredl. MnmeanbHas skuakocTh. KamenbHple W ympyrue
xuakocTu. Cuiibl, IEHCTBYIOIINE B AKUJAKOCTU: MAacCCOBBIE M MOBEPXHOCTHBIE. HanpsikeHUs: B JKUIKOCTIX U
ra3ax (TaHr€HLIMaJbHbIE U HOpMaJlbHbIE). CBONCTBA JKUAKOCTEH.

Mogenb HenpepsiBHOM cpenbl. [TonaTre Gpuznyeckoro aneMeHTapHoro oobema.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OcCHOBBI T€OpUH SBJICHUI NIEpPEHOCA: aHAJIN3 MEXaHU3MOB, MOJIEIUPOBAHUS U Pa3pabOTKU 0000IEHHBIX
METOJIOB pacuera TUAPOMEXaHMYECKHX, TEIJIOBBIX M MAacCOOOMEHHBIX IIPOLECCOB M amnmapaToB.
DEHOMEHOJIOTMYECKUE 3aKOHBI IIEPEHOCA UMITYJIbCa, MACChl U SHEPTUHU. MOJEKYISIpHBIA U KOHBEKTHBHBII
neperoc. OO0mire 3aKOHOMEPHOCTH THAPOAMHAMUKH, TEIUIONepeaund U Macconepeaadu. Bzaumocs3p 3Tux
IIPOLIECCOB B IPOMBIIIUIEHHO! armaparype. Pouib sSBiIeHU nepeHoca Npu XUMUYECKUX ITPEBPALICHUSX.

MarepuanbHbie W SHEPreTHYecKHe (TEIUIOBBIE) OallaHChl; OMNPEICIICHHE MACCOBBIX IIOTOKOB W
SHEPreTUUECKUX 3aTpaT. Y CIOBHS PaBHOBECHS U OIpE/EIeHHE HAIpaBJIeHUs MpolieccoB nepeHoca. OOuuit
BU/JI YPaBHEHUN CKOPOCTH IPOLIECCOB; ABMXKYILHUE CUIIbI U KMHETUYECKUEe KodhduunenTsl. Jlumutupyromnue
CTaJuH.

1.3. 'mapocraTuka.

Huddepenunanbupie ypaBHeHHS paBHOBecus Jinepa. [lokosimasicss )KUIKOCTh MO IEHCTBHEM CHIIbI
TsbkecTH. OCHOBHOE YypaBHEHHE TI'HMAPOCTATUKU. llpakThueckue NpPUIOKEHUS OCHOBHOTO YpaBHEHHS
TUIPOCTATUKH.

1.4. 'uapoauHamMuKa.

bajjanc cunm npu  OBWKEHMHM BS3KOW HECKMMAEMOM JKMAKOCTH. YPaBHEHHE HEpa3pbIBHOCTH
(crumomiHOCTH) IOoTOKA. YpaBHeHue HaBbe-CTokca u ero pu3nueckuii CMbICIL.

[Togo6Hoe mpeoOpazoBanue ypaBHeHUs: Habe-Ctokca. be3pazmepHble nepeMeHHBbIE - KPUTEPUU
rujipoarHamudeckoro nojpoous (Ditnepa, Pelinonpaca, @pyna, roMOXpOHHOCTH), UX (QU3UYECKUN CMBICI,
napaMmeTrpuieckue kpurepuu. KpurepruaabHoe ypaBHEHHE JBUXKEHUS BSI3KOM JKHUIKOCTH.

VYpaBHeHHE HOBWXKEHUS Oiyiepa. DHEPreTHUYECKUH OanaHC CTAlMOHAPHOTO JABWXKCHUS HJICATBHOM
KUJKOCTU. YpaBHEHUE bepHyIM I MACAIBHOU U PEAIIbHOM KUAKOCTH. Ero nmpakrudeckue MpuitoKeHHs
(ucreuenue sxkupkocteit, Tpyoka Iluro-Ilpanatns). IlpuHuUMIIBI H3MEpEHHS CKOPOCTEH M pacxoioB
KUJKOCTU JPOCCENIbHBIMU MpUOOpaMu U MHEBMOMETpPUUECKUMU TpyOkamu. OmnpeneneHue pacxoioB NpU
HCTECYEHUU KUIAKOCTEN Yepe3 OTBEPCTHS NI HACAIKH.

'unpouHamMuyecke pexxuMbl ABMKEHUS KUAKOCTEH: JTaMUHAPHBINA U TYpOYyJIEHTHBIH.

UYucno PeiHonbAca W €ro KpUTHUYECKHE 3HA4Y€HHA. MeXaHu3Mbl JaMHHAPHOTO M TYpOYJIEHTHOTO
tedeHnuil. Ilonsitue typOynentHoctu. IlpeacraBieHuss o TUAPOAMHAMUYECKOM MOTPAHUYHOM CIIO€ IPU
TEYEHHHU 110 TpyOaM U KaHajlaM U IpU 0OTEKaHUU Tel.

Pacuer nuamerpa TpyOONpOBOJOB U anmnapaToB; BEIOOP CKOPOCTEN MOTOKOB U ONTUMAJIBHOTO AMAMETpa
TpyOOIIPOBOJIOB.

Pacnipenenenue ckopocteil o paanycy TpyObl IOCTOSIHHOTO CEYEHHUS MPHU JaMHUHAPHOM CTallMOHAPHOM
TEYEHUU.
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Teuenue B TpyOax u kaHanmax. Onpenesonuid ToepeyHblil pa3Mep MOTOKA B KaHAJIaX MPOU3BOJIBHOM
(GOopMBI: THPABINYECKUIN payC, SKBUBAJICHTHBIN AUAMETP.

['unpaBnuueckoe CONMPOTHUBIIEHHWE IPU TEUEHUH KUAKOCTeH U razoB. Pacyer morepp Ha TpeHue
(ypaBuenmne [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIIeHUs.. COOTHOIICHHUSI 1 HOMOTPAaMMBI JUIsl pacdyeTa
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCMMOCTH MEXIy pacxoJoM M IepenazoM JaBieHus. Pacuer Hamopa Juis
NepeMeleHus )KUIKOCTEN uepe3 CUCTeEMY TpyOOIIpOBOOB U almnapaToB.

1.5. Ilepemenienne sKUAKOCTEM.

[lepemenienue xKUAKOCTEH € MOMOUIBIO MAalIMH, MOBBILAOIUX JaBieHHe. OObeMHbIe (IOPUIHEBLIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (IIEHTPOOEKHBIE, OCeBbIe W Jp.) HAacoChl. OCHOBHBIC TMapameTpPhl
paboTHI THAPABINYECKUX MAITUH: TPOU3BOIUTEIBHOCTbD, HAIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u notpebiasieMoil MOIIHOCTH; OAOOP ABUraTens K Hacocy. OnpeseneHue 10MycTUMOMN
BBICOTHI BCAaChIBaHUS. SIBJIEHUE KaBUTALMU U €TI0 PEJOTBPALICHHE.

OcoOeHnHocTH pabOThl, CONOCTaBJIEHHWE M O0JacTH NPUMEHEHUS OCHOBHBIX THUIIOB HAcOCOB -
LHEHTPOOECXKHBIX, TMOPIIHEBbIX (MIyHXkepHbIX) U ap. Cesa3p Hamopa, wmomHocth u  KIIJ ¢
IIPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HAcOCcoB Ha ceTh U MX BBIOOD; PErylIupOBaHUE
IIPOU3BOIUTEIBHOCTH.

Paspen 2. TenioBbie Npoueccsl M annaparbl XUMHYECKOH TEXHOJIOTHH.
2.1. OCHOBHbIE NMOHATHUS U ONIPE/ICICHUS B TEIJIONEpeIaye.

OCHOBHBIE TEIJIOBbIE MPOLIECCHl B XUMUYECKOW TEXHOJIOTUU: HarPEBAHUE U OXJIAXKICHHUE, KOHJIEHCAIIUs
IIapOB U UCHAPEHUE )KUIKOCTEM.

CranuoHapHbI 1 HECTALIMOHAPHBIN MEpEeHOC TEeIJIOThI. TeMiiepaTypHoOe MoJje, IPaJueHT TeMIEepaTypsl
U TEIJIOBOW MOTOK; TeIUlolieperada U TemiooTnava. TemmnepaTypornpoBOJHOCTh — TEIJIOMHEPIMOHHBIE
CBOWCTBA CPEJBI.

2.2. Ilepenoc sHepruu B GopMe TeIOThI.
TernoBoil 0anmaHC Kak YacTHBIM ciy4ail sHepreruyeckoro OanaHca. OmnpejeneHue TEIUIOBOM Harpy3ku
anmnapara Ipyu U3MEHEHUHU U 0e3 U3MEHEHHs arperaTHOro coctosiHus. Pacxon teronocureneil.

HuddepenunanbHoe ypaBHEHUE ITepeHoca dHEpruu B (hopme TemnoTel, ypaBHeHue Dypre-Kupxroda u
TEIIONPOBOTHOCTH.

CranuoHapHbIf IepeHoC TEMIOTHl Yepe3 IUIOCKUE U HWIMHApUYeckre cTeHKU. CoyeTaHne MEXaHU3MOB
MepeHoca TeIIOTHI (TEMJIONPOBOJHOCTH, KOHBEKIIUH, U3JTy4EHUs).

KonBekTuBHBIN nepeHoc TermnoTsl. be3pasmepHbie nepemenHble — uncna Hyccensra, Ilexne, [Ipanaris,
I'pacroda, @ypre. Pacuer korhpuireHTOB TEIIIOOTAAUN TPH BEIHYXICHHON M €CTECTBEHHON KOHBEKIINH.

TenmooOMeH mpu M3MEHEHHH arperatHoro cocrosiHus. Konmencanus mapoB. ®opmyna Hyccenbra.
TennooOMeH py KUIEHUH.

PapuanTHbIl Temionepenoc. B3anmuoe usnydenue tei. PaaraHTHO-KOHBEKTUBHBIN MEPEHOC TEIUIOTHI.
Pacyer noTepp TEMIOTHI anmaparaMy B OKPYKaIOILYIO Cpeay U TEIuIoBOM u3oJsauuu. OCHOBHOE ypaBHEHUE
TEeIUIoNepe1auH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJIJUTUBHOCTb TEPMUUYECKUX CONPOTHUBIICHUH.
Cpennsas nBuxkymas cuia teronepenaud. OmnpeneneHue cpeaHed JBWXKYILEH CHIIBI B ammaparax
pa3IMYHBIX KOHCTPYKUMI. B3ammHOe HampaBieHUWE ABWKECHHUS TEIUIOHOCUTENEeH. Pacuer moBepXHOCTH
TEII000MEHHUKOB.

CriocoObl MOJBO/Ia U OTBOJA TEIJIOTHI B XMMMUYECKOH TeXHOJIOTMU. TpeOoBaHUs, NPEIbIBISEMbIE K
terioHocuTensiM. O0OrpeB BOJSHBIM IMAPOM, BBICOKOTEMIIEPATYPHBIMU OPraHUYECKUMU TEIJIOHOCUTENSIMH,
Tomo4yHbiMU  Ta3zamu. CrnocoObl  amekTpooborpeBa. OTBOA  TEIJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.

TenmooOMeHHbIe anmapartsl; X Kinaccudukamnus. OCHOBHBIE THITHI TOBEPXHOCTHBIX TEIJI00OMEHHHUKOB
(TpyOuatble, IUIaCTUHYAThIE, ammaparbl C NEPEMENIMBAIOUIMMH YCTpoHcTBaMU U T.1.) CMecUTeIbHbIE
TEII00OMEHHUKH: TpaJlupHHU, KOHIEHCATOPbI CMelleHus. BpiOOp ONTUMAaNbHBIX KOHCTPYKIMH K yCIOBUI
AKCIUTyaTalluy TEIJIOOOMEHHBIX anmnapatoB. OCHOBHbIE TEHJEHIMH COBEPILIEHCTBOBAHUS TEINIOOOMEHHBIX
anmnaparos.

Paznen 3. Ilpoumecchl W anmapaTbl pa3jieleHHMsl TOMOTE€HHBIX CHCTeM (OCHOBHbIE MacCOOOMEHHbIe
MPoLecchl).
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3.1._OcHOBHBIE IOHATHUS U OIPEJICIECHUs B Macconepeaaye.

Knaccugukanus nponeccoB maccooOMeHa. OcHOBHble MNOHSATHS M omnpeaeneHus. [lpoueccer co
cBO0OTHOM M (PUKCUPOBAHHOM TpaHullel pasnena ¢a3 u ¢ pa3aesromnieit (as3pl meperopoakoit (MeMmOpaHoii).
Hocwutenu u pacnipenensiemsie BeniectBa. CriocoObl BeIpakeHUsI cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBECHbIE YCIOBHS M OINpeiesieHUe
HampaBJieHus TepeHoca BemiectBa w3 ¢assl B (a3y. Kosaddunumentsr pacnpenenenus. Ilonstue o
Maccorepeaye 1 MaccooTiaye.

KoHueHTpannoHHoe 1oJie, TpaAMeHT KOHIEHTPALUH, OOIIHK U yIeNbHbII NOTOK Macchl. MosekynspHas
nu(dy3us B KUIKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHu3MBbI IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX CPeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOH; TPOGUIN KOHIEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpunuentsl Maccootnaun. OCHOBHbBIE MOJIENIbHBIE MPEACTABICHUS O MEXaHU3ME MacCOOTIauH.

MopenupoBanue KOHBEKTHBHOTO Maccooomena. Yucna Hyccensta, [lexie, [lpanarns, Oypwe u ap., ux
(bu3nyecKuil CMbICH, aHAJIOTUU C TEIJIOBBIM I0JI00MEM NPUMEHUTENbHO K ra3aM U KUIKOCTsAM. Pacuer
K03 (UIIMEHTOB MaccOOTAayd B ammaparax pasIMYHbIX THUIIOB IO YPaBHEHUSIM C Oe3pa3MepHbIMHU
[IEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe YypaBHeHHE Maccorepenaud. CooTHOIIEHHe MeXIy KoddduuueHTaMu
Maccorepesaud ¥ MaccooTAadyH, aJAUTUBHOCTh AU(PPY3UMOHHBIX comnpoTuBieHUN. HHTeHCHuKamms
Maccorepeauu myTeM BO3JIeHCTBUS Ha TUMUTHPYIOIIYIO CTaIUIO.

Bnusinue ycnoBuil (TemmepaTrypbl, JaBieHHs, KOHIEHTpalMil) Ha HampaBieHHE MaccollepeHoca Ha
npuMepax abcopOLMK; MIPUHIUIIBI BIOOPAa aOCOPOEHTOB.

3.3. ®a30B0OE PABHOBECHE.

MartepuanbHblii  0aJaHC HENpPEpPHIBHOIO YCTAHOBUBIIETOCs Ipoliecca MPU PazIUYHbIX crocobax
BBIPA)KEHUS COCTABOB (ha3 U UX PacXo/i0B; ypaBHEHHUs pabOUMX JIMHUH.

[IpenenbHble KOHLIEHTPALMKA PAaCIpeessieMOro KOMIIOHEHTa B OTJAloIIed U U3BJIEKaroule ¢azax amis
MPOTUBOTOYHBIX MPOLECCOB. MaKCUMallbHO BO3MOXKHAasi CTENEHb W3BJICYCHHS, MUHUMAJIbHBIA U
ONTUMAJIbHBIA PacXo/ibl U3BJIEKaIOIeH (a3bl.

3.4. Metoab! pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomepeuHoro ceueHus (AMaMeTrpa) KOJIOHHBI, MPEAEIbHO JOMYCTUMas U HKOHOMHUYECKH
ONTHUMAJIbHAS! CKOPOCTH CILJIOUTHON (ha3bl.

PanponanbHbIii  BHIOOpP B3aUMHOIO HampaBlieHUs [JBKEHUS (a3 MU opraHuszalud IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIIECCOB M alMapaToB i CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BbICOThI MAaCCOOOMEHHBIX allapaToB C HENPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /IBa OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 (UIIMEHTOB Macconepeaadu
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOW CTyneHu pazneneHus. [loHsATHe ynciaa eAUHULl IEPEeHOCa U BBICOTHI
enuHulbl nepeHoca. daxtop Mmaccomepenau. CpenHsis JBIXKyLIas Ccuila Mmaccolepenadyu. Buwusnue
IIPOJIOJILHOTO TEPEMELIMBAaHUS Ha CPENHIO JABIXKYILYI0 cuily Maccomepenauu. Ilpomenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. ['paduyeckuii ¥ aHANUTUYECKUH METOJIbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX alllapaToB CO CTYNEHYAThIM KOHTakToM ¢a3. DPGHEeKTUBHOCTH
cryneHd 1o Mbpdpdpu. CBs3p umcna enuHun neperHoca u JjokaiapHoro KIIJ[ crymenun mo Mbppdpu.
YucneHHBId pacueT «OT CTYHNEHU K CTYNEHW» M ero rpapuueckas MHTEPIpPETalus C HCIOJb30BAHUEM
CKUHETUYECKON TUHUMY». Y4ueT cTpykTypbl moTokoB U KIIJ Tapenku. OcoOeHHOCTH pacdeTa Tapeab4aThix
KOJIOHH Ha OCHOBE IMOHSTHUSl TEOPETHUECKON Tapeiku. Ynciao NeiCTBUTENbHBIX U TEOPETUUYECKUX TapesioK.
O PeKTUBHOCTH TAPEIKH.

PanponanbHbIii  BHIOOpP B3aUMHOIO HANpaBJIEHUS JBWKEHUS (a3 M OpraHu3alud IOTOKOB B
MaccoOOMEHHBIX ammapaTax.

3.5. AGcopbuus.

OO1ue NpUHLMIB YCTPOMCTBA M KiIacCHU(PUKAIUS ammapaToB JUIsi MacCOOOMEHHBIX IPOLIECCOB B

cucteMax "ra3(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKIIUN abcopOepoB.
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OcHoBHbIE TUIBI W 0OJacTH NpUMEHEHHUs abcopOepoB: HacaJo4yHbIE U TapeibyuaTble KOJOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKUHOHUPOBAHHBIM 0apOOTa)KHBIM CJOEM, ammaparbl ¢ JUCIEPrUpOBAHUEM
KUIKOCTH.

CxeMbl a0COPOLMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM HW3BJICYCHHOTO KOMIIOHEHTa H
pereHepanueii abcopOeHTa (mecopOuel Mpu TMOBBIIICHHOW TeMIEparype, TMOHMKCHUEM IaBJICHUS,
OTJIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Pa3znenenue nuctuiisuuen UIKUX TOMOTEHHBIX CMECE M CKMKEHHBIX T'a30B; 00JIaCTH IPUMEHEHUS U
0COOEHHOCTH MPOBEACHUSI POLIECCOB IIPU PA3IMYHOM JIABJICHUH.

[TapoXKMAKOCTHOE pPaBHOBECHE VISl CUCTEM C IIOJIHOM M OrPAHMYEHHOW B3aMMHOW PACTBOPUMOCTBIO M
€ro BJIMSHHE HAa BO3MOXXHOCTh pa3/IeJIeHHs] KOMIIOHEHTOB IUCTHWUISLMOHHBIMM MeToAaMmu. Pacuer
paBHOBECHS JJIsl UI€aIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakiMoHHAs NEpEeroHkKa; meperoHka c aeduermanuei. MarepuaibHblil OaaHc, pacyeT
BBIXOJ]a MPOAYKTAa U €ro CpeAHEro cOoCTaBa IpPH IEperoHke OWHAapHBIX cMmeceil. CXeMbl yCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXoI0B TEINIOHOCUTENEN JJIs STHUX IPOLECCOB.

Pextuduxanus. DOu3NKO-XUMHUECKHE OCHOBBI M OCOOCHHOCTH YCJIOBHUH TIPOBEIEHHUS IPOIIECCOB.
Cxembl yCTaHOBOK JUIsl HEMIPEPHIBHOM U MEPUOIUUECKON peKTHUKauuu OMHApHBIX cMeceil. OcoOOeHHOCTH
yCTpoiicTBa amnmapaToB (HAcaJOYHBIX M TapeibuaThlX KOJOHH) M BbBIOOpa PEXHUMOB HUX pabOThl INpU
pektudukanuu (1Mo cpaBHeHHIO C aOcopOuwmei). OCOOEHHOCTH YCTpPOWCTBA M BapUaHTH PabOTHI
ucrapuresneit u nediermMaTopos.

MonenupoBanue U pacueT MPOLECCOB U anlapaToB HpPH HENPEPHIBHOM pPEKTH(PHUKAUU OMHAPHBIX
cucteM. OCHOBBI YHUCIEHHOTO U IpadoaHaIUTHYECKOr0 MeTO10B. MarepuanbHblid 6anaHc. Paboune nunum.
Ompenenenne MUHMMAJIBHOTO W pabouero ¢iaermoBoro yucia. TemiaoBoi OamaHC M pacdyeT pacxoioB
TerioHocuTene. [IpuHIUITBI TEXHUKO-3KOHOMUYECKON ONTUMU3AIMU MpU pacueTe padoudero (puerMoBoro
quclia, pa3MEpOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdaTblX U HACaZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Paznen 4. Ilpoumeccbl W anmaparbl  pa3jejieHHsl TeTepPOreHHbIX cHcTeM (OCHOBHbIE
rUJpoMexaHnyecKue Nnpouecco).

4.1. Paznienienue rereporeHHbix cucteM. OCHOBHBIE MOHATUS U METOJIbL.

Knaccudukanus >KUIKUX W Ta30BbIX TE€TEPOICHHBIX CHUCTEM: CYCIIEH3HH, AMYJIbCHM, IE€HBI, IbLIY,
TymaHbl. MatepuanbHblil 0ajgaHC MPOLECCOB pa3/IeeHHs T€TEPOT€HHbBIX CUCTEM.

Onenka >(QQEeKTUBHOCTH U BbIOOP ONTHUMAJIbHBIX MPOLIECCOB M allaparoB Uil pa3AeieHUs
TETEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenue XUAKMX M Ta3oBbIX CHUCTEM B IOJIe CUJ TshKecTH. Pacuer ckopocredl cBOOOJHOTO U
CTECHEHHOI'0 OCAKJEHUS TBEPbIX YACTHI] IIAPO0OPa3HOM U OTIIMYHBIX OT Hee (POPM B MOJIE€ CUJIBI TSHKECTH.

[Ipoueccel oTCTanBaHus U YCTPOWCTBO almapaToB pa3JeieHUs CYCIEH3UM, SMYJIbCUM U TbLIei. Pacuer
ITIOBEPXHOCTH OCAXJCHHUS M IIPOU3BOIAUTEIBHOCTH OTCTOWHHUKOB. YCTPOMCTBO M JCHCTBHE LUKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YEPE3 HEMOABMIKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIIOU.

3HaueHue TUAPOJAMHAMUKM 3€PHHUCTBIX CIIOEB B Ipoleccax (pUiIbTpOBaHUS, TEIJIO- U MaccooOMeHa,
reTeporeHHoro karanusa W Jp. OCHOBHbIE XapaKTEPUCTUKH OTHX CJOEB: JUCIEPCHOCTb, YAEIbHAs
MIOBEPXHOCTh, MOPO3HOCTh, HIKBUBAJICHTHBIA AMAMETP KaHAIOB. Pacyer rujpaBiInuecKoro COINpPOTUBICHHS
cios. I'mapaBiMyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

Pexxumbl TedeHHs] NMOTOKOB B HAcCaJ0YHbIX KOJOHHax. [‘HapaBinueckoe CONPOTUBIICHHE, SBICHUS
MTOJIBUCAHUS, 3aXJICOBIBAaHMS U MHBEPCUU (Da3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unponuHamMuKa ICEBIOOKMKEHHBIX (KUISIIUX) cioeB. OO0jacTb NPUMEHEHUs MCEBIO0KHKEHUS.
OCHOBHBIE XapaKTEPUCTUKU IICEBIOOKWKEHHOIO COCTOSIHUSA. ['mapaBiuuyeckoe comportuBiieHue. Pacuer
CKOPOCTEH IMCEeBIO0KIKEHNS U CBOOOJHOIO BUTAHHS, BBICOTHI ICEBJIOOKIKEHHOTO cios. OIHOPOIHOE U
HEOJHOPOJHOE TCEBIO0KIKEeHHE. OCOOCHHOCTH TCEBAOOKWKEHHUS MOJUIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCIOPT 3€PHUCTHIX TBEPIbIX MaTEPUAJIOB.

4.4. OunpTpoBaHKE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.
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Crenn¢urka noBeieHUs OCAJAKOB KaK 3€pHUCTBIX CIIOEB: CKUMAaeMble MU HEC)KUMaeMble ocaiku. Bujbl
GuIbTPOBANBHBIX Meperopook. MaxkTopsl, BAUSIONIME Ha CKOPOCTh ¢GuibTpoBaHus. OunbTpoBaHue npu
MIOCTOSIHHOM ~ CKOpOCTH  (PUIBTpPOBaHUSA. ODKCIEPUMEHTAIBHOE ONpPEJEICHUEe KOHCTAHT YpaBHEHUS
¢unbTpoBanus. Kiaccudukanuss M yCTpOHCTBO OCHOBHBIX THIIOB HENPEPHIBHO U NEPUOAMYECKU
paboTarouux GUIbTPOB U GUIBTPYIOLIUX LEHTPUPYT.

4. O0beM yueOHOM THCHMILINHBI.

Beero CemecTtp
Bun yueOHo# padboThl > 6
3E Axan. 3E Axkan 3E Axkan
q, q, q,

OO61ast TpPyA0€MKOCTh UCIUTUIHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1MTOpHbIE 4,44 160 1.8 64 2,7 96
3aHSTHS

Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie pabots! (JIP) 0,9 32 - - 0,9 32
[Tpaxtuueckue 3ausarus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAs padoTa 5,56 56 1,2 44 0,3 12

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 15 56 12 44 0.3 12

JTUCITUTUTAHBI
Buabl KOHTpOJIA:
OK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas paboTa - mpoMexyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
ITonroroBka 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.

Y, Y, Y,
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 12 6 6
KonrakTHasi padora - ay1MTOpHbIE 4,44 120 1.8 48 2,7 7
3aHATHUS
Jlexkun 1,8 48 0,9 24 0,9 24
Jlaboparopusie padboTs! (JIP) 0,9 24 - - 0,9 24
[TpakTueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHas paboTa 5,56 42 1,2 33 0,3 9
CamMocTosATenpHOE N3YUECHUE Pa3IeoB 15 12 33 0.3 9
JTUCITUTUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas paboTa - mpoMexyTodHas 0.6 0.01 0.3 0.01 0.3
aTTecTalus 2,0
[ToaroroBka K sK3amMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHbBI
«O0mas xumn4yecKasi TEXHOJIOT U
1. Hear aucuMmiuHbl — QOpMHUpOBAHME  3HAHMA B OOJIaCTM  pealu3aluil  XHUMHUKO-

TEXHOJIOTUYECKUX TIPOIIECCOB C YYETOM (PU3UKO-XUMUYECKUX OCOOEHHOCTEH NPOTEKAIOUINX peaKiui,
BbIOOpa ONTHMAJbHBIX YCIOBUH pealu3yeMblX IpOLEccoB, BbIOOpa 3((EKTUBHBIX PEAKTOPOB,
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MPUOOpPETEHUsI HAaBBIKOB B COCTaBJICHUM MAaTE€PUAJBHBIX M TEIUIOBBIX OalaHCOB, B pacuere MpOLECCOB U
PEAKTOPOB HAa OCHOBE MaTEMaTHYECKOIO0 MOJIEIMPOBAHMS, IOJIY4EHHUs 3HAHUH B 0OnacTu pa3paboTKu
sHeprocOeperaromux XUMUKO-TexHonoruueckux cucrteM (XTC), 0e30TXOAHBIX U MaJlOOTXOJHBIX
TEXHOJIOTUH Ha MPUMEPE COBPEMEHHBIX IIPOU3BOJICTB.

2.B pe3yJjbTaTe H3YUYCHUA TUCHUIIJINHBI oﬁyqaloumiflm HOJIZKCH:

Obnadams CIeNyONUMA KOMIIETEHITUSIMA U WHIUKATOPAMU UX TIOCTHKCHUS:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3names:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEJOBaHMS B3aUMOJICHCTBUS XUMUYECKUX MPEBpPALICHUI U SBJIEHUI MepeHoca
Ha BCEX MacUITaOHbIX YPOBHSIX;

— METOJIMKY BbIOOpa peakTopa U pacuéra npoiiecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIIECCHl U PEAKTOPhl XUMUYECKOW U OMOTEXHOJIOTHH;

— OCHOBHBIE€ IIPUHLIUIIBI OpraHU3alMi XUMUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemy:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XMMHUECKOIO IIPOLIECcca;

— BbIOpaTh pallMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JaHHOTO IIPOIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3PPEKTUBHOCTh MPOU3BO/ICTBA;

— BbIOpaTh 3 (HEKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacyeT TEXHOJIOTMUECKUX IMapaMeTpOB Ui 3a/laHHOTO MpoIiecca;

— OIpEAETUTh MapaMeTpbl HaWIy4llled OpraHu3aluy Npolecca B XUMUUYECKOM PEAKTOPE.

Braoemy:

— MeToJaMH aHanu3a 3pGEKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BOJICTB;

— METOJJaMH pacyeTa 1 aHalli3a [POLIeCCOB B XUMUYECKUX PEAKTOpax, ONpeesIeHus
TEXHOJOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Xumudeckasi TEXHOJIOTHSI M XUMHY€ECKO€E ITPOU3BOICTBO.

1.1. OcHoBHBIE Onpeae/IeHUs U MOJI0KEHHSI.

Xumudeckass TexHOJOrusA. OOBEKT XUMHYECKOW TEXHOJOTHH. MEXOoTpaciaeBoil XxapakTep
XUMHYECKOM TEXHOJIOTMU. Pa3BUTHE XUMHYECKUX IPOU3BOJCTB M XUMHYECKOW TEXHOJOTMU. Mecto
XUMHUYECKON TEXHOJIOTHH B IIPOMBIINICHHON chepe W METOJ0B XUMHUUYECKOW TEXHOJIOTHU B HEXUMHUYECKUX
OTPACIISAX TMPOMBIUICHHOCTH. CHCTEeMHBIM aHAJIU3 CIIOKHBIX CXEM M B3aUMOJICUCTBUHN DJIIEMEHTOB CXEMBI —
MOHATHE U cojaepkaHue Merona. dm3myeckoe W MaTeMaTUYECKOE MOJCIHMPOBAHUE, OMPEICICHUE U
OCHOBHBIC TIOHSTHS, UX MECTO B HH)XCHEPHO-XMMHYECKHUX HCCICIOBAHHUAX M pa3paboTkax. Mecto u
3HAYCHHE HATYPHOTO U BBIUUCIUTEILHOTO dKcIiepuMenTa. CoaepKaHue 1 3a/1a4i y4eOHOTO Kypcea.

1.2. XuMu4eckoe npou3BoaACTBO.

[TonaTe 0 XMMHMUYECKOM MPOHU3BOJICTBE. MHOTOQYHKIIMOHATLHOCTh XUMHYECKOTO TPOU3BOJICTBA.
OO0mrast CTpyKTypa XHUMHUYECKOTO Mpou3BOACTBA. OCHOBHBIC MOJCUCTEMBl XUMHYECKOTO IPOM3BOJICTBA.
OcCHOBHBIE TEXHOJIOTUUECKHE KOMIIOHCHTHI XHMHUYECKOTO TTPOU3BOICTBRA.

KadecTBeHHBIE W KOJMYECTBEHHBIE TIOKA3aTeIM XMMHYECKOTO IPOM3BOJICTBA: TEXHOJOTHYECKUE,
SKOHOMHUYECKHE, IKCIUTyaTal[MOHHBIC, COITUATIBLHBIC.

1.3. CoipbeBble pecypchl, BoJa 1 JHEPrusi B XUMHU4Y€CKOM MPOU3BOACTBE.

Knaccudukanust ChIppeBBIX PECYpPCOB 10 pPa3IMYHBIM MpU3HAKaM — (Da30BOMY COCTOSHUIO,
MPOUCXOKACHUIO, UCTOYHUKAM. MMHHEpaabHOE ChIpbe (PyIbl W TOJE3HBIE HCKOIMAeMbIE), OPTraHUYECKOE
MPUPOJIHOE CHIphE (TOpPIOYME HCKOIAeMbI€), PACTUTEIHHOE U JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE — UX
WCIIONb30BaHUE M TyTH TiepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHONW 0O0pabOTKH ChIpbs (oOorarieHue,
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OUYHMCTKa, NMOATOTOBKA K TPAHCIOPTUPOBKE U mepepaborke). [loHATHE, CYIIHOCTH U MPUMEPHI YIiIyOJIeHUs
UCII0JIb30BAHUS ChIPbsi, KOMOMHUPOBAHUSI IPOU3BOJICTB U KOMILIEKCHON NepepabOTKU ChIPHSI.

3HaueHUEe M HCIOJIb30BAaHME BOJbl B XMMMUYECKUX Mpou3BojacTBax. Mcrounuku Bojabl. TpebGoBaHus K
TEXHOJIOTHYeCcKOoi 1 ObITOBOM Bojie. [IpoMbliyieHHast TOrOTOBKA BOJIbI M METO/IbI €€ OYUCTKHU OT IPUMECEH.
OcHOBHBIE METOJBI KOHTPOJISI KadyecTBa BOJAbl. OKOHOMHUS BOJONOTPeOJIEHHWS B IPOU3BOJCTBE.
Bo110060pOTHBIE CUCTEMBI.

Bunel M MCTOYHMKM SHEPrud B XHMHUYECKON HPOMBIIIIEHHOCTH. Macmradpl noTpediaeHus u
CHocoObl YMEHBIIECHUs SHEepreTuueckux 3arpaT. CyIIHOCTP U IPUMEPhl pEreHepaluud U peKylepanuu
SHEPruu. DHEProTEXHOJOTHYECKHE CUCTEMBl. BTOpUYHBIE SHEPreTHUECKHE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaAKTOPOB.

2.1. OcHOBHBIE ONpeeseHUs U MOJT0KeHH.

OU3NKO-XMMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX MPEBpAIleHUH — CTEXHOMETPUYECKHE,
TepMOJIMHAMHUYecKHe, KuHeThuueckue. [lokazaTenn XMMHUYECKOro MpeBpalleHUs] — CTENEeHb MpEeBpalleHus,
BBIXOJ] IIPOAYKTa, HHTETpasbHas U AuddepeHnaibaas ceIeKTUBHOCTH, CKOPOCTH PEaKLUU U MIPEeBPaLCHUS
peareHToB.

2.2. XumMHu4yecKue nmpouecchbl.

Onpenenenve. Knaccuduxanuss XuMu4eckiux MpoLECCOB MO PA3IUYHBIM MIPU3HAKAM — XUMHUYECKUM
(BUI XMMMYECKOM peakluu, TePMOJMHAMHUYECKHE XapaKTEPUCTHUKH, CXe€Ma IpeBpalleHuil) u (a3oBbIM
(ducio u arperatHoe coctosiHue as).

I'omorenHsIit xumMuueckuit npouecc. OnpeneneHyre U npuMepsl. BiinsHue XuMu4eckux MpU3HaKOB U
YCJIOBUH MIPOTEKAHMS TIpoliecca Ha ero nmokazareiau. CriocoObl HHTEHCHU(DHUKAITUN.

[TonsiTHe onTUMAaNbHBIX TeMeparyp. OnTuManbHbIe TEMIIEPATypbl A1 00paTUMBIX U HEOOPATUMBIX 9K30- U
SHJOTEPMHUUYECKUX PEAKIIUM.

I'ereporenHsplil (HeKaTaIUTUUECKU) XuMuyeckuil nmpouecc. Onpenenenue u npumepsl. CTpykTypa
mporiecca U ero coctapisitoniue (craauu). Habmomaemas cCKOpoCTh XMMUYECKOTO mpeBpamienus. O0macTu
(pexuMbl) IPOTEKaHUS Ipolecca, TMMUTUPYIOLIAs CTaaUs.

I'ereporennslii xumudeckuii npouecc "raz (KUAKOCTh) - TBepaoe". OO0CHOBaHUE, MOCTPOCHUE U
aHaJIU3 MaTeMaTU4YecKol Mojenu Juid peakuui TopeHust (Mojenb '"cxxumaromasicss cdepa") u
TonoxumMudecko (Mozaens "c HeBzaumozecTByrouuMm sjapom"). Halmromaemas ckopocTh NHpeBpallleHus,
BpeMsi IPEBPAICHHs] U TyTH UHTCHCU(PHUKALUU JJIs1 pa3InYHbIX 00J1acTeil mpoTeKaHus mpoliecca.

['ereporennslii XuMuyeckuil mpouecc "ra3 (KUIAKOCTh) - KUAKOCTh". OOOCHOBaHUE, IOCTPOEHUE U

aHaJIn3 MaTeMatuyeckoil moaenu. Habmogaemas cKopocTh IpeBpalieH s 1 00J1IacTH IPOTEKaHUs MpoLecca.
[1ytu nHTEeHCHbUKaLUHU U1 Pa3IMYHBIX PEXUMOB IIpoliecca.
Karanutuuecknii mporecc. Onpenenenue, kiaccudukaius, TpuMepsl. [ eTeporeHHbIi KaTaiu3 Ha TBEPIOM
karanu3aTtope. OOOCHOBaHME, IOCTPOCHHWE U AaHAJIU3 MAaTEeMAaTUYECKOM MOJeNM Ha KaTaJuTHYeCKOM
MIOBEPXHOCTU M B MOPUCTOM 3€pHE KaTanusaropa. HaOmromaemas cKOpocTb IpeBpalleHuss U 00JacTH
npotekanusi mnpouecca. CTeneHb HCMOJIb30BAHMSA BHYTpeHHeHl mnoBepxHocTu. llyTm uHTeHCcHUKanuu
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

Omnpenenenre U Ha3HAYEHUE XMMUYECKOTO peakropa. PeakTopbsl B XMMHUYECKMX U HEXMMHMUYECKUX
OTpacisiX MpoMbIIUIEHHOCTH. (OO030p TUIOB XHMHUYECKUX PEAKTOPOB, HX CTPYKTYPHBIE 3JIEMEHTbI
(peakuMoHHas 30HA, YCTPOMCTBAa BBOJA W BBIBOJAA, CMEIICHMs, Pa3AEICHUS U paclpeiesieHus] MOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTHI), OCHOBHbBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3zalus NpolEcCOB B XMMUYECKOM PEAKTOPE MO MaciiTady MX MPOTEKaHHs: XMMHUYECKas

peakuusi, XMMHUYECKUH MpPOLECC B IIEMEHTApHOM OOBEME, IMPOLECChl B PEaKIMOHHOM DJEMEHTE U B
peakTope B LIEJIOM, UX B3aMMOCBS3b M HepapXuyeckas CTPYKTypa MaTeMaTH4YeCKOW MOJeNnu Ipolecca B
peakTtope. [TpumMepsl mpoLeccoB B pa3IMYHbIX BUIAX XUMHUYECKUX PEAKTOPOB.
Knaccudukanusi mpoieccoB B peakTopax IO pa3IM4yHbIM MpHU3HAKaM - BHJI XMMHYECKOIo IIpolecca,
OpraHu3anusi MOTOKOB PpEareHToB (cXema JBM)KEHUS DPETEHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
pEaKkMOHHOM 30HE), OpraHu3alus TEIUIOBBIX IMOTOKOB (TEIUIOBOM pexuM, cXema TelIooOMeHa),
CTaLlMOHAPHOCTH MpOLECCA.

O0ocHOBaHUE ¥ MOCTPOCHUE MAaTEMAaTUYECKOM MOJIENH MPOLiecca B PEAKTOPAX Pa3IMYHOrO THUIA KaK
CUCTEMbl YpaBHEHHI MaTepHaJIbHOTO M TEIUIOBOr0 OajlaHCOB Ha OCHOBE NaHHBIX O CTPYKTYpe IOTOKa,
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XUMUYECKUX TMPEBpAICHUAX, SBICHUAX IMEepeHOoCca TeIja W BemecTBa M WX B3aUMOJICHCTBUHU.
Cucremaruzanus v Ki1acCUpUKAIMSI MaTEMAaTHYECKUX MOJICIICH MPOIIECCOB B PEAKTOPAX.

N3oTepmuueckre mporecchl B XMMHUYECKOM peakTope. BimsHue CTpyKTyphl MOTOKA (MIaeanbHOE
CMEIIEHNE W BBITECHEHHUE), CTAllMOHAPHOCTH Mpoliecca (MPOTOYHBIA M TMEPUOJAMYECKHI), MapaMeTpoB M
YCJIIOBUH TPOTEKaHHs Tpollecca (Temmeparypa, KOHIICHTpalMs, OaBlieHHe, 00beM pPEaKIMOHHOW 30HBI,
BpeMsl), BUJa XMMHUECKON peakuuu (IpocTasi U ClI0KHas, oOpatuMas 1 HeoOpaTuMas) U ee mapaMeTpoB Ha
npoduIM KOHIEHTPAIMI M MOKa3aTeau Mpoliecca B peakTope (CTENeHb MpEeBpalieHus, BBIXOJ MPOIYKTa,
CEJICKTUBHOCTHh Tiporiecca). OCHOBBI pacuera mporiecca B peakrtope. ComocrtaBieHue 3¢GGEeKTHBHOCTH
MIPOIIECCOB B PEAKTOPAX, OMMMCHIBAEMBIX MOJACIISAMH HICATLHOTO CMEIICHUS U BHITECHCHUS.

HewusoTtepmuueckne mporecchl B XHUMHUYECKHX peakTtopax. OpraHu3aiusi TEIJIOBBIX IMOTOKOB U
peXKMMOB B XHMHUECKHX peakTopax. PacmpeneireHue TemrepaTypbl, KOHIEHTpPAlMd W CTEHEHU
MpPEBpAIICHUsI B PEAKTOPE B PEKUMAX HICATHHOTO CMEUICHWS W BBITCCHCHHS, aquabaTMuecKoM U C
terioooMeHoM. CBsi3b  TeMIepaTypbl W CTENEHUW TPEBpAlllEHUs B aauadaTUYeCKOM IIpoliecce.
CormocTtaBiieHHe € H30TEPMUYECKUM PEKUMOM. YHMCIO M YCTOWYMBOCTH CTallMOHAPHBIX PEKUMOB B
peakTopax UIealbHOIO CMEIICHHUS.

2.4. IIpoMbINLIeHHbIE XHMHYECKHE PEaKTOPBHI.

Ha KOHKpeTHBIX TpUMepax MPEIMETHO PACCMATPUBAIOTCS IPOMBINUICHHBIC PEAKTOPBI IS
MIPOBEJICHUSI TOMOTCHHBIX, TE€TEPOTeHHBIX MW KATAIUTHYECKUX TIPOIECCOB — THIBI PEaKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIaCTH UCTIOTIH30BAHHS.

Pazgea 3. Xummnuyeckoe Npou3BOACTBO, KAK XMMHUKO-TEXHOJIOTMYeCKasi cCMCcTeMA.

3.1. CTpyKkTypa M onucaHNe XHMHUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOE TIPOU3BOJCTBO Kak XUMHKO-TexHosiormueckas cucrema (XTC). Ilonstue cuctemsr u
XTC. CocraB XTC: aneMenTsl, cBsizH, nojcucteMbl. JneMmeHTsl X TC, knaccudukaus mo BUIy MPOIECCOB
u HaszHauyeHUto. Texnomnormyeckue cBs3u dnemMeHToB XTC (motokwm). IlocnmenoBaTenpHas, mapauieiabHas,
pa3BeTBIIEHHAsA, TMOCJIEN0BaTEILHO-00BOAHAs (Oaiinac), oOpaTHas (pEUMKI) TEXHOJOTHYeCKHe CBsi3H. Mx
CXEeMBbI U Ha3HAUYCHUE.

Onucanne XTC. Bunet moneneit XTC - onucarenbubie U rpaduaeckue. OnucaTebHbIe MOJICTH -
XUMHUYECKas CcXeMa M MaTeMaTuyeckas wmojaenb. [paduueckue Moaenun -  (PyHKIMOHAJIbHAS,
TEXHOJIOTHYECKas, CTPYKTYpHas U Apyrue (cnenuaibHbie) cxeMbl. HazHaueHue, mpuMeHeHrne U B3auMOCBS3b
Moenen.

3.2. Ananus XTC.

[Tonsarue, 3amaun u pe3ynbTaThl aHanmm3a X1C - coctosane XTC, MarepuanbHBI M TEMJIOBON
OanaHChl, MOKA3aTeIM XMMUYECKOTO ITPOU3BO/ICTBA.

CpoiictBa XTC Kkak cUCTEMbI: B3aUMOCBSA3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3IuiKue ONTUMAIbHOCTU
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOMYUBOCTD U CYILIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U JIp.

MarepuanbHblii UM TemoBoW OanmaHchl. MeToauka cocTaBie€HUS M pacuera MaTepUalbHbIX U
terioBbix OanancoB XTC u ee noacucrem. Oco6eHHOCTH pacueTa O0anaHCOB B cxeMax ¢ penukiom. ®opmbl
MpeACTaBICHUS OalaHCOB (TaOIHIIBI, JUATPAMMEBI U JP.).

MarepuanbHblii  OanaHc A MacCOOOMEHHBIX W pEeaKkUHMOHHBIX 3JeMeHTOB. lcnonb3oBaHue
CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKMX U MeX(a3HbIX OalaHCOBBIX CcoOoTHOoweHu. CreneHb
HCII0JIb30BAHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTHUeCKUil (1Mo MOJHOM 3Hepruu) u 3kcepreruyeckuit Oamancel u KIIZ. Mx
COIOCTaBJIEHHUE U UcHoab30BaHue B aHamuze X TC.

3.3. Cunre3 XTC.

[Tonste u 3agaun cunte3a XTC. OcHoBHble 3Tanbl pazpadorku XTC. Posip MaTemaTHuecKux U
IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTeze XTC: monHoe MCHOJIb30BAaHUE CHIPHEBBIX U AHEPreTHUECKUX
pecypcoB, MUHUMU3ALUS OTXOJ0B, ONTUMAJIBHOE UCIIOJIb30BaHUE anmaparypbl. VX copepikaHue v crocoObl
peannzauuu. KoMOMHUpPOBaHHBIE MPOU3BOJICTBA, COBMEUICHHBIE IPOLECCHl, BTOPUYHBIE IHEPreTUUYECKUE
peCypChl, SHEProTeXHOJOTMYECKUEe CHUCTeMbl, mnepectpauBaemble XTC, 3aMKHYTbIe, MaJOOTXOJHbIE
MIPOM3BOJICTBA - UX MOHATHUS, 0COOEHHOCTH U IPUMEHEHUE.
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OnHOpoaHBIE TEXHOJOTHYECKHE CXEMBI: CHCTeMa PEKYyINepaTHUBHOTO TEIJI0OOMEHa, CHCTeMa
pasneneHuss MHOTOKOMIIOHEHTHOW CMECH, CHCTeMa peakTopoB. OCHOBBI MOCTPOCHHUS HMX ONTHMAIbHON
CTPYKTYPBI

Pasnean 4. [IpombllieHHbIE XUMHYECKHE TPOU3BOICTBA.

XUMHUYECKHE TIPOM3BOJICTBA PACCMATPUBAIOTCS TMPEAMETHO KaK peanu3aius H3yYeHHBIX
TEOPETUYECKUX OCHOB XHMHUKO-TexHoJoruueckux mporeccoB u XTC, KoHuenmmii MOCTpOEHUs
BoIcOKOA(PexTuBHONM XTC. OCHOBHOW akIEHT aenaeTcs Ha (U3UKO-XUMHUUYECKHE OCHOBBI KOHIICTIIIMH
MMOCTPOCHUSI TEXHOJIOTHYECKON CXEMBbI MPOU3BOJICTBA W €ro mojacucteMm. [Ipou3BOACTBO CEpHON KUCIIOTHI.
[TpousBoacTBo ammuaka. [Ipon3BoaAcTBO a30THOM KUCIOTHL. [Ipon3BoCcTBO CTHpOIIA.

Pa3nen 5. CoBpeMeHHbIEe TeHIEHIMH B PA3BUTHH XMMHUYECKON TEXHOJIOTUM.

Tekymee coOCTOSHHE XWMHYECKOW TMPOMBIIUJICHHOCTH B MHPE M TEHACHIIMU €€ Pa3BUTHSL.
[lepcniekTMBHBIE WMCTOYHUKH CBHIpbS © dHepruu. Kiactepuzanuss XUMHUYECKOW IPOMBIILICHHOCTH.
CoBMmenieHHbIE TPOIECChl. [ MOKME W TepecTpanBaeMble TEXHOJOTHYECKHE cXeMbl. HoBble XHMUKO-
TEXHOJIOTHYECKHE TTPOIIECCHI U CITOCOOBI MOJTydeHus MpoaykToB. HaHoTexHoIOTHS.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM IMCUMIINHBI
Bua 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 N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 3,33 120 90
Bujx koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTECTaIUs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpost IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TEXHOJIOTHYEeCKHUMH MPOLecCaMu»

1. Henp AucnMmJMHBI — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIIPABICHHUS XUMHUKO-
texHojoruyeckumu mnporeccamu (CY XTII), nmpuButh HaBblku W yMmeHus ananu3a cpoiictB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO PUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

Obnadams CIeyONMMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX TOCTHKCHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/IbI cHcTeM aBTOMaTtuyeckoro yrnpasiieHus (CAY) 1 3aK0HbI PErylIupOBaHUs;
— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;

— METO/JBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX [TapaMeTPOB;

— ycroitunBocth CAY;
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— OCHOBHBIE TOHATHUS O HenuHeHHbIXx CAY, penedHbIX cHCTeMaX, JIOTUYECKHX aJTrOpUTMax
YIIPaBJICHUS, aJalITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIPaBJICHUS.

Ymemn:

— OTIPENIENATh OCHOBHBIE CTATUUECKHUE M TMHAMHYECKHE XapaKTEPUCTUKH OOBEKTOB YIIPABIICHHUS;

— BBIOMPATH PAIMOHAIBHYIO CUCTEMY PETYIUPOBAHUS TEXHOJIOTHYECKOTO TIPOIECcca;

— OIIEHUBATh YyCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHocTuku XTI

Braoemy:

— METOJIaMM TEOPUHM ABTOMATHUYECKOTO PETYJIMPOBaHMS, OpraHuM3aldd W pacy€ra CHUCTEM
ONTUMAJIBHOTO YIPABJIEHHUS MPOLIECCAMH XUMUYECKON TEXHOJIOTUH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pa3nes 1. OcHOBHbBIE OHATHS YIIPABJIeHUS XUMHUKO-TEXHOJIOTHYECKMMH MPOLEeCCAMH.

3HaueHUe aBTOMATMYECKOIO VIPaBJICHUSI s Pa3BUTUS XUMHUYECKONW IPOMBIIIJIEHHOCTH.
OcoOeHHOCTH YIpPAaBJIEHUS XUMUYECKUM MPEANPHUSITHEM U XUMHUKO-TEXHOJOTHYECKHM IPOLECCOM.
TexHUKO-IKOHOMUYECKUN IPPEKT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyIpaBieHus. Ponb cuctem
yhpaBiieHus: B o0ecrieueHrnr 0e30MacHOCTH XMMHMYECKOTO MPOU3BOJACTBA U OXPaHbl OKpYXKAIOUIeH cpenbl.
OcHoBHbIE TepMUHBI U omnpeaeneHus. Mepapxus ynpasieHus. OCHOBHbIE NPUHLUIBL YIIPaBICHUS.
Knaccudukanus cucrem ympaBinenus @OynkuuoHanbHas crpykrypa CAY. Tlokaszarenn kadecTBa
YIpaBJICHUS.

Paspnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremaruueckne wmoaenu CAY. Jlunamudeckue xapakrepuctuku CAY. HWcnons3oBanue
onepalMoHHOTo ucurciaeHus it ananuza CAY. Tunosble TuHaMU4ecKue 3BeHbs. BpeMeHHbIE 1 4aCTOTHBIE
XapaKTePUCTUKU. DKBUBAJIECHTHBIE NPEOOPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOMYMBOCTH JIMHEHHBIX CAY ¢
oOpatHoll cBs3bt0. Kitaccudukanust 1 OCHOBHBbIE CBOWCTBA OOBEKTOB YIpaBiIeHUS. MeTobl OnpeeneHus
CBOMCTB O0O0BEKTOB ympaBieHus. OCHOBHbIE 3aKOHBl peryaupoBaHus. Peryiastopel Ha OCHOBE
UCKYCCTBEHHBIX HeWpoHHBIX cered. LludpoBrie u pobacTHble cuctemsbl ymnpaBieHus. Bwibop 3akona
PEryIUpOBaHUS U ONPEIEICHNE ONTUMAJIbHBIX TapaMeTPOB HACTPONUKH MPOMBIIIJICHHBIX PETYISTOPOB.

Paspnen 3. U3MepeHne TEXHOJIOIHYECKUX TAPAMETPOB XUMHMKO-TEXHOJIOIMYECKOI0 mpoiecca.

l'ocynapcTBeHHast cuUCTeéMa NIPOMBILIEHHBIX NPUOOPOB M CPeACTB aBTomMaTu3aluu. OCHOBHbIE
TEPMHUHBl M oOmpeneneHus Merposioruu. Metonasl usmepenuil. CpeacrtBa HM3MEpPUTENbHON TEXHHKH, HX
CTaTU4YecKue U AuHamuueckue coictBa. [lorpemnoctu n3mepenuit. CriocoObl nepenayn HHGoOpMauu Ha
paccrosinue. Opranuzanus AucTaniuoHHONW auarHocTuku XTII. M3mepenrne OCHOBHBIX TEXHOJOTHYECKUX
[apaMeTpoB: JIaBJICHUS, TEMIIEPATYPhl, PACX0Ja U KOJIMYECTBA, YPOBHS KHUAKOCTH U CBHIIyYHX MaTepHalIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI NPOEKTHPOBAHMSA ABTOMATHYECKHMX CHCTEM YINPaBJIEHUS] XUMHUKO-
TeXHOJIOTHYeCKHMH NPOLeccaMH.

OcoOennoctu ynpasinenusi XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTMUECKUX MapaMeTpOB:
pacxona, naBieHUs, TemrepaTypsl, ypoBHs, pH. Texuunueckue cpeactsa CAY. OcHOBHBIE pa3HOBUIHOCTU
VOPAaBISAOMUX YCTPOUCTB. TuIbI, XapaKTEepUCTUKU U PpacyE€T HCIOJHUTEIbHBIX MEXaHU3MOB U
perynupymoomux opraHoB. OQopmieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATU3ALUI0 TEXHOJIOTHMYECKOTO
npouecca. Beibop Toduek usmepeHus, KOHTPOJIs, YIPaBIIEMbIX apaMeTPOB U YIPABISAIOLIUX BO3/IEHCTBUN.
CrannmapTsl U yCIIOBHBIE 0003HAUEHUS ISl TexHOJorudeckux cxem. OcHoBHble cBeneHusi o6 ACY TII B
xuMuueckoi npombinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil mpoMbiieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIuU B pazputun CY XTII.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
Y. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonTakTHasi paboTra — ayIMTOPHBIE 3aHATHUSA: 1,33 48 36
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Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie pabotsi (JIP) 0,433 16 12
CamocrosiTeJibHas paboTa 2,67 96 72
CaMOCTOSATETPHOE N3YUYEHUE Pa3IeI0OB JUCITUTIIMHBI 2,67 96 72
Bujx koHTpoJs:

JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nTOroBoro KOHTpost IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MoaenupoBaHue XUMUKO-TEXHOJOTHYECKUX MPOLIECCOBY
1 Heap AUCHUIIMHBI — MPUOOpPETeHNE 0A30BBIX 3HAHWU 1O OCHOBHBIM paszieiiaM Kypca, a TaKxkKe
YMEHUUW W TPAKTUYECKUX HABBIKOB B 00JIACTH MOJCIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX IPOIECCOB,
KCIMOJIb3YEMBbIX MPH PEIIEHUN HAYYHBIX U MPAKTUYECKUX 33]1a4.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:
Obnadams CIeNyONUMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:
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 (CTAaTUCTUUYECKHX) U (UBUKO-XUMUYECKUX (TEOPETUYECKUX)
MoJeNiell XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e MeTOAbl HACHTU(DUKALMM MATEMaTHYECKUX OINHUCAHUN TEXHOJOTUYECKUX IIPOLIECCOB Ha OCHOBE
AKCIEPUMEHTAIBHBIX JaHHBIX;
e METOAbl ONTHUMM3AIMN XUMHUKO-TEXHOJIOTHUYECKUX IPOLECCOB C INPUMEHEHUEM SMIIMPUYECKUX H/WIH
(U3UKO-XUMHUYECKUX MOJIEIIEH;
Ymemo:
® [IPUMEHATh U3BECTHbIE METO/bl BBIUMCIUTEIBbHOM MaTeMaTHUKH M MaTeMaTH4YeCKOW CTaTUCTUKU AJIs
pelIeHHus KOHKPETHBIX 3aJad pacueTa, MOJEIUPOBAaHUS, WIACHTHU(PHUKAIMU W ONTUMHU3ALMUU TMpU
HCCIIEIOBAaHUH, IPOEKTUPOBAHUY U YIIPABJICHUH NPOIIECCAMU XUMHUYECKON TEXHOJIOTUN
® CIIOJIb30BAaTh B CBOEU MPAKTUUECKOW JESITENbHOCTH JUISl IOCTHXKEHUS THX Lieled U3BECTHbIE MaKeThl
MPUKIIAIHBIX IPOTpaMM.
Braoemy:
e METOJAMM MAaTeMAaTUYECKON CTaTUCTUKH s 0OpabOTKMU pe3ylbTaTOB aKTUBHBIX U MACCHUBHBIX
HKCHEPUMEHTOB
e METOJAaMH BBIYMCIUTENbHON MaTEMATHKU JJIs pa3pabOTKU U peai3allii Ha KOMIIbIOTEpax alropuTMOB
MOJENUPOBAHUS, UACHTU(DUKALIMY U ONITUMHU3ALMH XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB;

3. Kpartkoe cogep:xanue TUCUHMILTHHBI

Tema 1. OcCHOBHbIC HOHATHS.

OCHOBHbIE TNPUHIUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-TEXHOJOTHYECKHX IPOLIECCOB
(XTII). Maremaruyeckue OSMIHMPUYECKHME U MaTeMaTHUecKue (U3MKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJIEIMPOBAHKE. J|eTepMUHUPOBAHHBIE M BEPOSITHOCTHBIE MAaTEMATHYECKHE MOJEIH.
[IppuMeHeHrEe METONOJOTMM CHCTEMHOIO aHaliMW3a JUlsl PELICHMs 3a1ad MoJelnpoBaHus. lIpumenenue
MPUHIMIA «YEPHOIO SIIMKA» IPU MaTEeMaTHUYEeCKOM MOJEIUPOBAHUU. ABTOMATH3MPOBAHHBIE CHCTEMBI
npukiagHoil nHpopmatuku. Mepapxuueckas CTpyKTypa XUMUYECKUX MPOU3BOJCTB U UX MATEMaTUYECKUX
Mozenel. [IpuMeHeHre KOMIBIOTEPHBIX MOJENEN XMMHMYECKUX MPOLECCOB U aHAJINW3a, ONTHMH3ALUU U
CHUHTE3a XHUMHUKO-TEXHOJIOTUYECKUX cucTteM. OCHOBHbBIE MPUEMbl MaTEMaTHUYECKOTO MOJEINPOBAHMUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((pU3HKO-XMMHUECKU) 1 KOMOUHUPOBaHHBIN (TeopeTnueckuii). [loctpoenune
CTaTUYECKUX M JHHAMUYECKUX Mozenel. Pemenne npsMbix 3angad. [IpoekTHBII W ITOBEPOYHBIN
(oueHouHbI) pacuer mpoueccoB. Pemienne o0paTHbIX 3amad. [lapamerpuueckass U CTPYKTypHas
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UICHTUQUKAIMS MaTeMaTU4YeCKUX MoJesell. YCTaHOBJEHHE a/JeKBAaTHOCTU MaTeMaTHYECKHX MOJeNei.
Crparerusi TNpOBENEHHUS PACUYETHBIX MCCIENOBAaHUI M KOMIIBIOTEPHOTO MOJEIUPOBAHUS PEAIbHBIX
IIPOLIECCOB.

Paspnen 1. IlocTpoenne SMnupryecKUX Moae/Iel XMMHUKO-TEXHOJIO0IHYeCKHUX MPOLECCOB.
Tema 1.1. ®opMyJHpOBKa 321a4¥ ANNPOKCHMAINMM JAHHBIX /IS ONHUCAHMSA IKCHEPUMEHTAJbHbIX
3aBMCHMOCTEl M NOJdYYEeHHs IMIHUPUYECKHX MojeJieil nmpoueccoB. Buasl Kputepres ammpoKCHMAaIUu.
Kputepuii meroga HauMMeHbIIMX  KBajapaToB. PemieHue 3amauv anmpoKCUMalUWH Uil HEJIIMHEMHOW |
JUHEIHOW 1o mapameTpaM Mozeneill. Marpuunast popMyaupoBKa 3a/1auM allIpoOKCUMaluU. AHAIUTHYECKUI
1 QITOPUTMUYECKUIN MOJIXObI Ul pElIeHUs 3a/1a4M allpOKCUMAIUH /ISl JIMHEWHBIX U JIMHEapU30BaHHBIX
MOJIEJIEN METOJIOM HAaUMEHBIINX KBAIPaTOB.
Tema 1.2. HopMmajbHbIW 3aKOH pacnpeiejJeHUsi UIA BEKTOPHBIX CJAYYAWHBIX  BeJAWYUHBI U
onpejejJeHue UX YMCJIOBbIX XaPAKTEPUCTHK. MaTeMaTnuecKoe OKHUJIAHNUE U JUCIIEPCUs I BEKTOPHBIX
CIy4allHbIX  BENMYMH. JIMCIIEpCHOHHBII W  KOpPpEeJSIMMOHHBIA  aHaym3. llonsatus  nucnepcun
BOCITPOM3BOJIMMOCTH M aJEKBAaTHOCTH, a TaKXKe€ - OCTaTO4YHOM aucnepcuu. OmnpeneneHUue BBIOOPOUYHBIX
KO3 PHUIIMEeHTOB KOppesauu 1 KodpPuimenTa MHOKECTBEHHONU Koppensauu. CTaTUCTUYECKU MOAX0 K
OTPEJIENICHUIO OIMOOK U MOTPEIIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHU.
Tema 1.3. PerpeccHoOHHbIN U KOPPEJISAIMOHHBIN AHAJIN3 JJIS MIOCTPOCHHUS IMIUPUYECKHUX Mojie/ieil Ha
OCHOBE JAaHHBIX NACCHMBHOIr0 3KcnepumenTta. [lonstus Qynkuuu orkimmka u (axkropoB. OCHOBHbIE
JNOMYUIEHUSI PETPECCMOHHOTO M KOPPEJSIMMOHHOIO aHanu3a. Kpurepuum MNpOBEPKH OJHOPOIHOCTH
mucniepcuii. Belbop Bulla ypaBHEHUIN perpeccuu, a Takke ompelieieHne KOIPPUIIMEHTOB PEerpeccuy U ux
3HAYUMOCTH € ucnoJib3oBaHueM Kputepus CrbrogenTta. Ilponeaypa HCKIIOYEHHS HE3HAYMMBIX
ko3¢ punmenToB perpeccuu. OnpeneneHne aJeKBaTHOCTH PErPECCHOHHBIX MOJIENEH ¢ OMOIIbIO KPUTEPHS
dumiepa.
Tema 1.4. OcHOBHbBIE 110J105KeHUS TEOPUH NJIAHMPOBAHMSA JKcnepuMeHTOB (I): moJaHbI QakTOpHBINH
skcnepuMeHT (I1PI) n 00padoTKa ero pe3yabTaToB. ONTHMaIbHBIE CBONCTBA MATPULILI IJITAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTU. OmpeneneHue KodQPUIMEHTOB Mojeel, WX 3HAYUMOCTH H TPOBEPKA
a/IeKBaTHOCTHU ypaBHEeHUs perpeccur. CBONCTBO poTaTabeIbHOCTH MOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA.
Tema 1.5. OcCHOBHBbIC 10JIOKEHHSI TEOPUM IUIAaHUpoBaHUA JKcnepuMeHTOB (II): OpTOrOHAJBLHBINH
LEeHTPAJIbHBINH KoMIO3MuMOoHHbIN niaad (OLIKII) skcnepuMeHTOB M 00padoTKa ero pe3yjbTaToB.
ObecrieyeHrie OPTOrOHAJIBHOCTH MAaTPULbl MJIAHUPOBAHUS M OIPENEICHHE BEIMYMHBI 3BE3IHOTO ILJIeya.
Onpenenenre K03(QQUIMEHTOB MOJEIN, UX 3HAYUMOCTH M OIIEHKA aJIeKBAaTHOCTH YpPaBHEHUS PErpecCHH.
PacuetrHoe BbIUKCIIEHHE KOOPAMHAT TOUKH ONTUMYMa (SKCTpEMYMa).
Tema 1.6._Onrumusanus JIKCHEPHUMEHTAJbHbIX HMCC/ACAOBAHWNI € NpuMeHeHHWeM metoaa bokca-
Buabcona. OCHOBHBIE [TOAXO0/IbI K ONITUMHU3ALINU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAaHUN. DKCIIEPUMEHTAJIbHO-
cratuctuyeckuil meroi. CrpaTerus ABMXKEHHS K ONTUMYMY LieleBoM (GyHKuMHM ((QYHKIHH  OTKIIHMKA)
IpaJueHTHBIM MeToJIoM. KpuTepuu NOCTHKEHHUS «IOYTH CTAllMOHAPHOM O0JIacTU» U METOJbl YTOUHEHHS
MOJIOKEHUSI ONITUMAJIbHOM TOUKH B (JaKTOPHOM MPOCTPAHCTBE.

Paspnean 2. IlocTtpoenune GpU3NKO-XMMHUYECKHUX XUMHUKO-TEXHOJIOTHYECKHX MIPOLIECCOB.

Tema 2.1 JTanbl _MaTeMaTH4YeCKOr0 MojaeJupoBaHusi. PopMyIHpOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOro ONMUCaHUs, pa3padoTKa MOAEIUPYIOIIET0 aIfOPUTMa, IPOBEPKA a/IeKBaTHOCTU MOJENIU U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BBIYMCINUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBjeHue cHCTeM YpPABHEHHWH MaTeMATH4YeCKOr0 ONHMCAHWS MPOLECCOB M
pa3pa®orka (BbIOOp) AJrOPUTMOB  HMX peuieHWs. bIIOYHBIM DPUHIMI TOCTPOEHUS CTPYKTYPHBIX
MaTeMaTH4eckux mojenei. O000IIeHHoe ONMcaHue JBM)KEHMsI MOTOKOB (a3 B ammaparax ¢ HOMOIIbIO
TUAPOJUHAMUYECKUX MOJENIEH, YIUTHIBAIOIIUX COCPEAOTOYEHHBIE U PACIIPECIICHHBIE HCTOYHUKH BEIIECTBA
u dHepruu (TemnotThbl). JloKanbHble HMHTEHCUBHOCTH HCTOYHHMKOB BEIIECTBA M TEIUIOTHI B IOTOKAaX,
COOTBETCTBYIOILIME  PA3IUYHbIM  (U3UKO-XMMHUYECKUX mpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHM
MaTeMaTUYECKOr0 OMMCAaHUA XHUMUKO-TEXHOJIOTMYECKUX  MPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHnranbabie U AU pepeHnanbHble ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOJACNHPOBAHHE CTANMOHAPHBIX W JAWHAMHMYECKHX PEKHUMOB
CUAPABJIHYECKHX TMPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, IJ100ajdbHble W 1eKOMIO3UIMOHHbBIE
MeTO/1bl pelleHusi cucTeM HeJlUHelHbIX YPABHEHHUIl, a Tak:Ke IBHbIe M HesiIBHbIE MeTO/bl YHCJIEHHOIQ
pelieHUsl cucreM OObIKHOBeHHBIX auddepennnanbubix ypaBHeHuil. CocraBiieHUe YypaBHEHMM
MaTeMaTHU4eCKOro onucanus npouecca. [loctpoenre HHPOPMAIIMOHHBIX MATPUL] MaTEMAaTHUYECKUX MOJeIel
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JUis BbIOOpa OOIIEro ajroputMa pelieHus — MOJENUPYIOUIero ajropurMa. Peanusanust anropuTMoB
pelIeHUsT HENUHEHHBIX M OOBIKHOBEHHBIX IU((epeHIHaTbHbIX ypaBHEeHUH. OnucaHue CTalMOHApPHBIX
pexumoB XTII ¢ npuMeHeHHEM CHCTEM JIMHENHBIX U HEJIMHEMHBIX YpaBHEHUN. MTepanyioHHbIE aJIrOpUTMBI
pemienus. Ilpumenenue MeronoB mnpocThix urepanuii u HproToHa-Padcona ans mosmydeHus pemieHus.
[IpoOnema cxoauMOCTH mpoliecca pelieHUs. JIeKOMIO3MIMOHHBIM METOJ PpEHIeHUs CIOKHBIX CUCTEM
KOHEYHbIX ypaBHeHMH. [locTpoeHune nHpOpMALMOHHOW MaTpHLbl JJIs BbIOOpAa ONTHUMAJIbHOTO aJropuTMa
pemienus 3anaun. [lonstue xectkoctu cucteMm U epeHIHaTbHbIX YpaBHEHUN U KPUTEPHUU KECTKOCTH.
SIBHBIE (OBICTpBIE) U HESIBHBIE (MEUIEHHBIE) METObI perieHus. MeToabl nepBoro (Meroj Diiepa), BTOporo
( MomubuIupoBaHHBIE METOABI Diiepa) u yeTBepToro nopsaka ( meron Pynre-Kyrra). Onenka TouHocTu
METO/I0B — owmubok yceueHus. llepexonnple oOmMOKM U OMIMOKM OKPYIJIEHUS HPU YHUCIEHHOM
MHTErpupoBanuu JuddepeHInanbHbIX ypaBHeHUNH. CriocoObl o0ecneueHrs CXOAMMOCTH PEUIeHUs] 3aa4u.
[IpumeHeHre HEABHBIX METOAOB [UIsl PEHICHHUA JKECTKUX cHucTeM Ju((depeHIHaTbHbIX YpaBHEHUIL.
Omnpenenenus Iiara MHTETPUPOBAHUS UTEPAlMOHHBIM MeTosoM. MeronoB Kpsnka-Hukosbcona (meron
Tpanewnuii).

Tema 2.4 Maremaruyeckoe MoJeJHPOBAHME CTANMOHAPHBIX  PeKHMOB  IPOLIECCOB
TelnJjonepeaayd B IUIACTHHYATHIX W 3MeeBHKOBBIX Tel1000MeHHUKaX. Maremaruueckoe OmucaHue
MIPOLIECCOB C NMPUMEHEHHEM MOJIeNeld HACaJbHOrO0 CMEUIEHUsT U BbhITeCHeHus. Bwibop u rpaduyeckoe
IIpe/ICTaBJICHUE AIrOPUTMOB penieHus. [IpuMenenne cranjapTHRIX METOJIOB BBIYUCIUTENBHON MaTeMaTUKU
JUIs pellieHus 3aau.

Tema 2.5 Maremaruyeckoe MOAeJIHPOBAHNE CTALMOHAPHBIX PEKMMOB _IPOLECCOB TeILIONepeIayu B
IPSIMOTOYHBIX ¥ NPOTHBOTOYHBIX TPYOUATHIX TeNJI1000MEeHHUKOB, peieHue 3aaa4u Komm u kpaeBoii
3a1a4M _ NIPpU  MHTEIPHUPOBAHWM _ CHCTeM OOBLIKHOBeHHBIX jAnddepeHnnanbHbIX YpPABHEHWI.
Maremaruueckoe ONUCAaHUE MPOLIECCOB C NPUMEHEHUEM MOJeNiel HealbHOro BbITeCHEHUs. Perienue
3amaun Komm u kxpaeBoi 3amauu. [lpeacraBineHue anropuTMOB BBIYMCICHUNW B BHJAE HMH(POPMALMOHHOMN
MaTpHIIbl CUCTEMBbl YpaBHEHUII MaTeMaTH4YeCKOro OmucaHusi M OJOK-CXeM pacyeToB. MaremMaTHdeckoe
onucanne XTIl ¢ nmpumeHeHuem cucteM OOBIKHOBEHHBIX AU(depeHIuanbHbIX ypaBHeHUN. OmnucaHue
00BEKTOB C pacHpelleIeHHBIMU B IPOCTPAaHCTBE NapaMerpamu. PopMynupoBKa HauyaldbHBIX M KpPaeBbIX
YCIOBUHM 3ajad pemieHus. YuciaeHHbl anroput™ l-ro mopsiaka mns pemeHus 3azadun Komm. Merton
«IIPUCTPEIKU» I PELICHUs KPaeBOM 3a1a4H.

Tema 2.6 MartemaTuyeckoe MoJeJMpPOBAHNE CTAIMOHAPHBLIX PeKMMOB IPOILIECCOB B PeakTopax ¢
Memajako. OnucaHne MHUKPOKHMHETHMUYECKUX 3aKOHOMEPHOCTEH NpOTEKaHWs! IMPOU3BOJBHBIX CIOXKHBIX
XUMHUYECKUX peakuuid B KUAKOW Qa3e s MHOTOKOMIIOHEHTHBIX cucTeM. OmnpeneneHue KIH4eBbIX
KOMIIOHEHTOB CJIOKHBIX XMMHUYECKUX PEaKUUi ¢ MPUMEHEHUEM METOJIOB JMHEHHON anreOpbl - paHroB
MaTpHll CTEXMOMETPUYECKHX KO3(PPUIMEHTOB peakuuu. MaTemaruyeckoe ONHUCaHUE PEaKTOPHOro
rporecca ¢ pyoalkon A IpOU3BOJIbHON CXeMbl IPOTEKaHU XUMUYECKOHN peakuuu. Bpibop anroputmon
pelieHus 3aJayd C NpPUMEHEHHEM HH(OPMALMOHHOW MaTPHIbl CUCTEMbl ypaBHEHUH MaTeMaTHYECKOIO
ONMCAHUA U IPEJCTABICHUS aIrOPUTMA PELLIEHHS C IOMOILBIO OJIOK-CXEMBI pacyeTa MpoLecca.

Tema 2.7 MaremaTnuyeckoe MoJeJMPOBAHNE HECTANMOHAPHBIX PeKHMOB IPOLECCOB B PeaKTopax ¢
Memajakoi. Maremarnyeckass NMOCTaHOBKAa 3aJauyd JUIsl PEAKIUH C IPOU3BOJIBHONW CTEXHMOMETPUUYECKOM
cxemoi. @opMmynupoBKa 3amaun Komm — 3aa4u ¢ Ha4aJabHBIMU YCIOBUSAMHU. Pa3HOCTHOE IpeacTaBieHUE
CUCTeMbl OOBIKHOBEHHBIX Iu(pdepeHranbubiX ypaBHeHUH. [locTpoeHrne MHPOpMALIMOHHON MaTpULIbI JUIs
BbIOOpa ayropuTMa peuieHus. ['paduueckoe MpeaCTaBICHHUE aNrOpUTMa pElIeHHs B BUIE OJOK-CXEMbl
pacuera.

Tema 2.8 MaremaTnueckoe Mo/ie1UPOBaHHE CTAIIMOHAPHBIX PEKMMOB B TPYOUATBIX PeaKTOpax ¢
IPSIMOTOYHBIM U NPOTHBOTOYHBIM JIBMKEHHEM TelJIOHOcHTeell. MaTemaTHueckas IOCTaHOBKA 3aJjauu
JUIsL peaKklMM C KOHKPETHOM cTexuomerpudeckor cxemoil. PopmynupoBka 3amgaun Komm — 3amaum ¢
HavyaJIbHBIMH YCJIOBUSIMU U KPAaeBOM 3a/1a4il — 3aJ]aui C KpaeBbIMH YCIOBHSIMU. Pa3HOCTHOE mpescTaBieHre
cucTeM OOBIKHOBEHHBIX AM(QepeHnnanbHbIXx ypaBHeHUU. [locTpoeHne HHPOPMAIMOHHBIX MaTpUl] IS
BbIOOpa aNropuTMOB pelleHus. I'paduueckoe mpeacTaBieHUEe aJrOPUTMOB PELICHUS B BHUJIE OJOK-CXEMBbI
pacuera.

Tema 2.9 MaremaTnyeckoe MoJeJHPOBAHME HECTAIMOHAPHBIX PeKUMOB MPOLECCOB B TPYOYaThIX
peaKTopax M YHCJeHHbIe AJTOPUTMbI AHCKPETH3AIMHU JId pelieHus cucteMm JuddepeHIHATbHBIX
YPaBHeHHMIi € 4YacTHBIMM NPOM3BOAHBIMU. MaTemaTHueckas IIOCTAaHOBKA 3aJaud JUIsl PEakluu C
KOHKPETHOM CTEXMOMETPUUYECKOM cxemoil. QPOpMylIMpOBKa HAYaJIbHBIX W T'PAHUYHBIX YCJIOBHH.
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JuddepeHunanbHble YpaBHEHHMs] B YacTHBIX IPOU3BOJHBIX - JJUIMITHYECKOTO, NapaboJIMYecKoro u
rUNepOOJMYECKOr0 TUIOB. AJTOPUTMBI pEIICHHUS YpaBHEHUN napaboyinyeckoro Tuma. MaremaTudeckast
MOJIEIb XUMHUYECKOIO IPEBPAILECHUS B HM30TEPMUYECKHUX YCJIOBHUAX JUISI HECTALIMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ yueToM HpOJ0JIbHOIO MEpeMEUINBaHUs U ¢ IPUMEHEHUEM OJIHOTIapaMeTpHYECcKOi
IupPy3HOHHOW MOJENu ISl ONMCAHMsS THAPOAMHAMHYECKOW OOCTAaHOBKM B PEAaKLUOHHOM IIOTOKE.
ANroput™Mbl  peuieHuss B BUJAE CHUCTEM HEJIUMHEHHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
nuddepeHnnaibHbIX YpaBHEHUI EPBOTO U BTOPOTO MOPSIKOB.
Tema 2.10 Maremaruyeckoe MO/eJUPOBAHME CTANMOHAPHBIX PEKMMOB IPOLECCOB HeNpPepPbIBHOM
MHOIOKOMIIOHEHTHOW  pekTHdukanuu u  adcopObuum. Martemaruyeckoe ONHMCAaHME Ipolecca
MHOTOKOMIIOHEHTHOH pekTu(dUKaluu B Tapeiab4yaTrod KoJioHHE. MojenupoBanue (a30BOro paBHOBECUS U
Ipolecca Macconepeaud Ha Tapejkax B MHOTOKOMIIOHEHTHBIX CHCTEMax. YUeT TeIUIOBBbIX OajlaHCOB Ha
TapenkKax Mpu MOJCIMPOBAHUU MPOIECCa B PEKTU(UKAITMOHHOW KOJOHHE. /[eKOMITO3UITMOHHBIA aJlTOPUTM
pacuera mpolecca pekTUUKaUMd B KOJOHHOM amnmapaTe. MaTemaTuueckoe OIUCaHHe I[polecca
MHOTOKOMIIOHEHTHOM abcopOimu B HAcaJ04YHOM KOJOHHE. MoeMpoBaHre mpoiiecca MHOTOKOMITOHEHTHOM
Macconepenayd B CEKIUAX HACaJOYHOM KOJOHHBL. AJITOPUTM pEIIEHHs KpaeBOM 3ajadu Ui
MOJENUpPOBaHUs IIpolecca abCopOIMH B HACAJJOUHOM KOJIOHHE.

Paspnen 3. OCHOBBI ONITUMHM3ALUHM XUMHKO-TEXHOJIOIHYECKUX MPOLECCOB.
Tema 3.1 Peumienue 3aaa4  ONTUMM3ALUMM ¢ TEePMOAMHAMMYECKMMH, TEXHOJOIHYECKUMH,
JKOHOMMYECKHMH, TEXHUKO-IKOHOMHUYECKHMMH M JKOJOrHYEeCKMMH KPHUTEPUAMH ONTHMAJIbLHOCTH.
OnTtumanbueie pecypcocOeperatomue XTII. Bpibop kputepueB onTUMalbHOCTH (LENEBBIX (YHKIIMIA).
dopmynHpoBKa MHOTOKPUTEPUATIBHON 3a1aun onTtuMuzaiuu. OcoOEHHOCTH pelIeHUs] ONTUMHU3aLUOHHbIX
3anad XTII npu HaTM4YUK HECKOIBKUX KPUTEPHUEB ONTUMAIBHOCTH, OBPAXKHOM XapakTepe 1eneBor QyHKIUU
Y HAJIMYUU OrpaHudeHuit 1-ro u 2-ro poja.
Tema 3.2 __AJropurMbl OJXHOMEPHOW M MHOIOMEPHOH oONTHMH3auuHM. MeToasl CKAHMUPOBAHWI,
JIOKAJIM3aIUKU dKCTPEMyMa, 30JI0Toro ceyeHus: u uncen dubOoHauu B cilyyae OJHOMEPHON ONTUMHU3ALIUU.
MeTo/1bl MHOTOMEPHOM ONTUMU3ALIUK HYJIEBOTO, IEPBOTO M BTOPOTO MOPAIKOB. CUMILIEKCHbIE, CIIydyaiiHbIe
U TPaJMeHTHbIE METO bl MHOTOMEPHOM onTUMH3aLK. MeTo mTpadHbIX GYHKIHM.

3akiro4eHue.
A. IlpuMeHeHne KOMNLIOTePHbIX Mojeael XTIl npu npoeKTHPOBAHMM XMMHYECKHUX NPOU3BOACTB — B
CAIIP. 3anmauum cuctem aBromaTtusupoBanHoro mpoektupoBanust (CAIIP) u crpykTypa cucrem
KOMIIBIOTEPHOTO  IpoeKTHpoBaHus. MHpopmanuronHoe u Marematudeckoe obecneuenue CAIIP.
ABTOMAaTU3UPOBAHHOE POEKTUPOBAHUE C IPUMEHEHNEM KOMIbIOTEpHBIX Moaenen X TII.
b. Ilpumenenue koMubOTEepHbIX Mojaeaeid XTIl npu ynpaBjeHUH TEXHOJOTHYESCKUMH MPOLECCAMH —
B _ACVYTII. KomnbsiorepHoe MmoaenupoBanue XTIl B pexume peanbHoro BpemeHH. CHCTEMBI IPSIMOIO
uppoBoro (KOMIBIOTEPHOTO) YIPABJICHUS TEXHOJOTHYECKHUMHU TMporeccamMu. OCOOCHHOCTH pean3aluu
KomImbloTepHbIX Moaenied XTIl B aBTOMAaTHU3MpPOBAHHBIX CHCTEMAX YIPABJICHUS TEXHOJIOTHMYECKUMU
nporeccamu (ACYTII).

4 O0beM yueOHOM TMCUMITUHBI

O0beM TUCUMIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[Tpaxtueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,44 16 12
CamocrosiTeJibHAs padoTa 2,67 96 72
KonTakTHas camocrositenbHas pabota 0,4 0,3
2,67
CaMOCTOSATEeTPHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 95,6 71,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM
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AnHOTanus paboyeil MporpaMMbl AUCHUTIIHMHbI
«@Pu3nyeckasi KyJbTypa H CIOPT»

1 Heap aucuuMmiauHbl — GOPMUPOBAHUE MHUPOBO33PEHUS U KYJIbTYPhl JIMYHOCTH, TPaKIAHCKOU
MO3ULIMU, HPABCTBEHHBIX KAaYE€CTB, UYBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIBHOCTU B MPUHATUU PEIICHUH,
CIIOCOOHOCTH MCMOJIb30BaTh pa3HOOOpa3Hble (OpPMBbI (PU3NYECKOW KYIbTYpbI, CHOpTAa U Typu3Ma MIJs
COXPAaHEHHUS UM YKPEIUICHHs] CBOEro 370pPOBbsl U 370POBbSl CBOMX OJM3KUX B IOBCEJIHEBHOM JKU3HH M
pohecCHOHATBHOM IeATeTLHOCTH.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH :

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-7.1,7.2,7.3, 74

3nams:

- HAyYHO-TIPAaKTUYECKHUE OCHOBBI (PU3NYECKOM KyJIbTYpPhI M 3J0POBOr0 00pa3a >KU3HHU;

- BIIMSHHUE O3J0POBUTEIbHBIX CHCTEM (DU3MUYECKOTO BOCIMUTAHUS Ha YKpEIUIEHUE 30pOBbS,

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

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

- TIpaBWwiIa U CHOCOObI IUJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUH pa3IMYHOM IIEJIEBOM

HaIpPaBJIEHHOCTH;

- UICTOPUIO (PU3NYECKON KYIbTYPHI U CIOPTA, MPEACTABIEHUE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSIX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaKHEHIIIME JOCTUKEHUS B 00JIaCTU CIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MeHnneneeBa, MOMHHUTh O MOJBUTrax CIIOPTCMEHOB B TOJIbI

Benukoit oreuectBeHHOM BoitHBI 1941-1945 1T.

Ymems:

- TNOJJEpKHUBaTh JOJDKHBIH YpPOBEHb (PU3MUECKOM TMOJArOTOBIEHHOCTH i oOecnedeHus

MTOJTHOLIEHHOM COIMAIbHOU M MPO(eCCHOHATBHOM e TEIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKONW KYJIbTYpHI JJIi OCO3HAHHOTO BBIOOpA 30pOBbECOEpEraronux

TEXHOJIOTUH C Yy4Y4eTOM BHEUIHMX M BHYTPEHHHMX YCIOBUN peanu3aluu MNpo¢decCHOHATBHON

NeSITeNIbHOCTH;

- CAaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJoaTh MpaBuiia TUTUEHBI U

TEXHHUKHU O€301aCHOCTH.

Braoemy:

- CpeAICTBaMM U METOJIaMU YKPEIUIEHUSI 30POBbsI, (PU3HMUECKOI0 CaMOCOBEPILIEHCTBOBAHMUS;

- TOJDKHBIM YPOBHEM (DM3HUECKON MOATOTOBIEHHOCTH, JUIsi 00€CTIeUeHUs TIOJTHOIIEHHOM COIMaTbHON

1 Ipo(hecCUOHATILHOM e TENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

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

1.1. TIPEAMET ®U3NYECKAA KVYJIbTYPA UM CIIOPT. 3amaum m MeCTO IHUCHUILIMHBEI B
MOATrOTOBKE OakanaBpa. Opranusanus ydeOHOTo Tpoliecca B paMKax JIeHCTBYIONIEH PEUTHHTOBON CUCTEMBI.
TpeOoBaHus Kk 3a4eTy.

1.2. UCTOPUA CIIOPTA. [Ilpoucxoxnenue ¢u3nyeckux yropakHeHUd u wurp. JpeBHue
onumnuaznsl. Onumnuiickoe nBuxkeHHe. CHOpPTHBHBIE 00IIeCTBA: HUCTOpPUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3auuid. CopTcMeHsl B roJibl Benukoi oTeuecTBEHHON BOMHBI.

Paszoen 2. OcHoBBI 310poBOTr0O 00pa3a KU3HU

2.1. BPAYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKON
KVJIbTYPOU 1 CITOPTOM.

BpaueOHbIii KOHTpPOJAbL U BpaueOHOe oOcBUAeTenbcTBOBaHUE. [legarornueckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[bl, MOKAa3aTeNu, KpuTepuu U oleHKu. [IpoduiakTtuka ciopTUBHOIO
TpaBMaTu3Ma. OCHOBHbBIE BHJbI TpaBM Yy pa3HbIX crenuanu3anuil. Oka3zaHue IEepBOM MOMOIIM JUIsS
CTYJEHTOB BY30B XMMHKO-TEXHOJIOIMYECKOTO IPOQUIISL.

2.2. TUTUEHUYECKOE OBECITIEYEHUME 3AHSATUN O3JIOPOBUTEJIBHOW ®U3UYECKOM
KYJIbTYPOI. I'ruena (pu3uueckoro BOCHHTAHUS ¥ CHOPTA. PeKUM MUTAHUS NPH 3aHATHAX (PHU3HUECKOI
KynbTypoit u cioptoM. ConnanpsHas ruruera. ConuanabHO-0TIacHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa
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3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKOW KYJIBTYPhI M CIIOPTA. Oprauusm
YeJloBEeKa KaK eJMHas camopasBHUBarouiasicsi Ouosornyeckas cucrema. Ou3nyeckoe pa3BUTHE UEIOBEKa.
JlBurarenpHasi akTUBHOCTb U €€ BJIMSHUE HAa YCTOMUYMBOCTb, M a/IallTAlMOHHbIE BO3MOXKHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3MUECKUM Harpy3Kam IpH pa3IHuHbIX BO3ACHCTBUSAX BHELIHEH cpebl.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJIbHOCTH.
310pOBbE YENIOBEKA KaK IIEHHOCTh. 3J0POBBIA 00pa3 >KM3HU M €ro COCTaBJstonue. Pojib 1 BO3MOKHOCTH
¢bu3nueckoi KynbTypbl B oOecrieueHUH 3/10poBbsi. CoLMaIbHBIA XapakTep MOCIEACTBUNA AJIs 3A0POBbsS OT
yHoTpeOaeHUs] HAPKOTUYECKUX CPEACTB U JPYrux NncuxoakTuBHbIX BeulecTB (IIAB), monuHra u muimeBbIx
N00aBOK B CIOPTE, AJKOroJid M TabaKoKypeHHs. JIOMMHI Kak MCKYCCTBEHHOE IOBbIIICHHE (DU3HUECKOM
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEIIbHBIE TTOCIIECCTBHUS.

Pasoen 4. IlpodeccruonanbHO-IpUKIIaHas pU3nyecKast KyJabTypa U CIOPT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Meroauueckue mpUHLMIBI (GU3HUECKOr0 BocnuTaHUs. OCHOBBI U
sTanbl 00y4yeHUs ABMKEHUSM. Pa3Butue ¢usmueckux kadecTB. POpMUPOBAHHE NCUXMYECKUX KauyecTB B
mpouecce  ¢usznyeckoro BocnuTaHusA. CoopruBHas noAaroroBka. CTpykTypa IOArOTOBJIEHHOCTH
CHOpTCMEHa. MaccoBblif CHOPT M CHOPT BBICHIMX JOCTKEHHHM, MX Henu U 3aaaud. CrnopTuBHbIE
COPEBHOBAHUS KaK CPEICTBO M METOJ] OOIIEH U CielMaIbHON (PU3NYECKON TOATOTOBKU CTY/ICHTOB.

4.2. ®UBUYECKAS KYJIbTYPA U CIIOPT B IPO®ECCUOHAJIBHOU JEATEJIBHOCTU
BAKAJIABPA. Jluynasts W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UIECKOM
MOATOTOBKH 4yesoBeka K Tpyay. Mecto [III®II B cucremMe nNOAroToBKM OyAyllero CHEHUAINCTA.
[IpousBoacTBeHHas (usznueckas KynbTypa u ciopt. [IpousBoacTBenHas rumHactuka. OcobeHHOCTH BhIOOpA
(dbopM, METOZIOB U CpeACTB (PU3MUECKON KYIbTYPHI U CIIOpTa B pabouee U cBOOOTHOE BPEMsI CIIELUAINCTOB.
[Ipodunaktuka mnpodeccHoHaIbHBIX 3a00JeBaHUI cpelcTBaMu (U3MYECKOM KyJIbTypbl W  CIOpTA.
JlononHUTENbHBIE CPEACTBA MOBBIIIEHUS oOwell u mnpodeccuonanpbHo padoTocnocoOHOCTH. BnusHue
WHJIMBUIYAIbHBIX OCOOCHHOCTEW M CAMOCTOSTEIbHBIX 3aHATHUA (PU3MUECKOW KYJIbTYpOH M CIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOM TMCHUTIITHHBI

Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpyA0EMKOCTh AUCHHUIIINHBI IO Y4eOHOMY 2 72 1 36 1 36
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmu (JIex) 0,2 8 0,1 4 0,1 4
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIsi: 3auer 3auer
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.4 3E A(;Tp.
OO611ast TpPyA0E€MKOCTh AUCLHUILINHBL 10 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
[Tpaxtnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3auer 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«JIeKTHUBHbIE JUCHUIIMHBI 10 (PU3NYECKOH KYJbTYpPe H CIOPTY»
1 Heap aucuumiauebl — QopmupoBaHue (GU3NYECKONW KyJIbTYypbl JIMYHOCTH M CIIOCOOHOCTH
HaIPaBJIEHHOTO HCIIOJIb30BAHUS Pa3HOOOPa3HBIX CPEACTB (PM3MYECKON KyAbTYphl M CIOpTA, TypU3Ma IS
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COXPAHEHHUS M YKPEIUIEHHs 3/I0pPOBbs, MCUXO(PU3NYECKOW MOArOTOBKM M CaMOIOATOTOBKH K Oynyien
podeccrnoHaIbHOM 1eATENbHOCTH, IOJTyY€HUN HaBbIKa B OJTHOM U3 BBIOPAHHBIX BUJOB CIIOPTA.
2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VK-7.1,7.2,7.3, 74

3uamo:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3UUECKON KYJIbTYphI U 3J0pOBOT0 00pa3a KHU3HH;

- BIIMSHHUE O3J0POBUTEIBHBIX CHCTEM (DU3MUYECKOTO BOCIMUTAHUS Ha YKpEIUIEHUE 3J0pOBbS,

MpOoPUIAKTUKY NMPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

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

- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUH pa3IMYHOM  IIEJIEBOM

HaIPaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneesa.

Ymemu:

- IOJ/ICPKUBATH JIOJDKHBIA YPOBEHb (PM3UUECKOM MOATOTOBICHHOCTH ISl 00€CTICUeHUsI TTOJTHOIIEHHON

COLIMANIBHON U TPO(EeCCUOHATILHOM eI TENbHOCTH;

- UCHOJIb30BaTh OCHOBBI (PM3MUECKON KyJIbTYpbI Ul OCO3HAHHOTO BBIOOpa 3710pOBbecOEperaronnx

TEXHOJIOTUH C Y4YeTOM BHEIIHWX M BHYTPEHHHMX YCIOBUN peanu3aluuu MpodeccnoHalbHON

NeSITeNIbHOCTH;

- CAMOCTOSTEIbHO 3aHUMAaThCS (PU3MUECKOHN KYIbTYpOH U CIOPTOM;

- OCYIIECTBJIATb CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJ0AaTh MpaBuiia TUTUEHBI U

TEXHUKHU 0€30I1aCHOCTH;

- BBIIOJHATh WHIMBUAYAJIBHO MOJOOPAHHBIE KOMIUIEKCHI 1O (PU3UYECKOW KyJIbTYype U PA3IUYHBIM

BHJIaM CIIOPTAa;

- OCYIIECTBJIATb TBOPUYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opmax 3aHATUN (Pu3ndyeckon

KYJIbTYpOU U CIIOPTOM;

- BBIMIOJIHATH [TPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsl, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- IOJDKHBIM YpOBHEM (PM3HUECKOI MOArOTOBIEHHOCTH, JJI 00eCneYeHUsl TOJTHOLEHHON COIIMaIbHOM U

pohecCHOHANTBHOM IEATETLHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTa;

- UCHOJIB30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTHUYECKON JESITebHOCTH U MOBCEIHEBHOM

AKU3ZHU

3 Kparkoe coaepxxanue TUCUUIIMHBI
Paszoen 1. OcHOBBI MOCTPOEHUS 03J0POBUTEIBLHON TPEHUPOBKU. TEOPETHUECKO-METOIMYECKIE OCHOBBI

¢buznueckoit KyiabTypbl U cropra. CozepikareiabHble OCHOBBI 03/10POBUTEIBHON (U3NYECKON KYJIbTYphI U
cropta. OCHOBHbIE HANpaBICHUS: O03J0POBUTEIbHO-PEKPEATUBHOE, 03J0POBUTEILHO-PEAOUINTALIMOHHOE,
CHOPTUBHO-pEaOUIUTAIIMOHHOE, TUrMeHnYeckoe. [loBbliieHne pyHKIMOHAIBHOIO COCTOSIHUS OpraHu3Ma 1
¢uznueckoit noarotosaeHHocTH. CrocoObl periaMeHTanuu Harpy3ku: Ou3KyIbTypHO-030POBUTEIbHBIE
METOJUKH U cucteMbl. OCHOBHBIE (Da3bl 0340POBUTEIBHON TPEHUPOBKU. OIEHKA COCTOSHUS 30POBBS U
¢u3nyecKoi MOJArOTOBJICHHOCTH 3aHUMAIOMIMXCS (PU3MUECKON KylnbTypod U croproM. DyHKIMOHATBHBIE
po6sl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBurarenpHble BO3MOXKHOCTHU 4YesloBeKa — BocnuTanue gpusndeckux kauyects. BOCK I'TO.
Metonuka opraHuzauuu U npoBeAeHuss BuaoB ucnbiTanuid ['TO. Cucrema B3aumojneiictBus B cdepe
bu3u4ecKkoi KyJabTypbl H cropta. Bocnuranume ¢Qu3HYECKMX KayecTB, OOydarommxcs (OTICIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3allliid W MPOBEIEHUS CHOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYPHO-
MacCOBBIX MEPONPUITHNA. XapaKTepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MACCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, MPOBOJAMMbBIE [0 OOUICHPUHATHIM IpaBwiaM. Eaunbii
KaJIeHJAapHbIH 1IaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX Mepomnpustuil). OpraHuzanusi CIOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (clieluanbHblE, HAlMOHAJIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMM. HpaBcTBeHHBIE oTHOIIEHUs B crnopte. Fair Play («YecrHas
urpa») — KaKk OCHOBa 3THYHOro mnoBeneHusi B cnopre. Kogekc croptuBHoil stuku. Ilpodunakruka
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Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komexkc BAJIA. MexnyHaponHas KOHBEHIMS O OopbOe c
JOIIMHTOM B CITOPTE.
4 O0beM yueOHOM M CHUIITHHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeM. 1 2 3 4
gacax
OO6mast TpyA0€MKOCTh AUCIUIUTHHBI IO 328 56 92 90 90
yueOHOMY IIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[IpaxTuueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocTtosiTenbHas padboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JMCIUTUTHHEI
Buj uTOroBOro KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
B actp CemecTtp

Bun yuebnoit paboTsl qacax I II I v
OO6mast TpyA0€MKOCTh AUCIIUIUTHHBI IO 246 42 69 67,5 67,5
yueOHOMY IUIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3ansatus (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 N3YUCHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JMCIUTUTHHEI
Bujx uTOroBOro0 KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH

5.2 lucuunMHbI 4acTH, (pOPMHUPYEMOil yYaCTHUKAMHU 00pPa30BaTe/IbHbIX OTHOLICHUH (00s13aTe/IbHbIE
BApPUATHBHbIE JMCUMILIIHHbI)

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«JIabopaTopHbBI NPAKTUKYM [0 OPraHU4YecKOM XUMUMN»

1 Heap AUCHUNIMHBI — TPUHOOpPETEHHWE CTYACHTAMH OCHOBHBIX 3HAHUW W HABBIKOB JUIsI
OCYILECTBJIEHUS] CAHTE3a OPraHUYECKUX BEIIECTB.
2 B pe3yJsbTare H3y4eHHs] AUCUUIJIMHBI 00YYAOIIMIACH T0JI5KEeH:
Obnadams cneayrONIMMU KOMIIETCHIMSIMU U WHIuKatopamu ux aoctwkenns: YVK-1.1; YK-1.4; VK-
L.5.
3nams:
—TEXHUKY 0€30TTaCHOCTH B J1a0OpaTOPUU OPraHUYECKON XUMUH;
—IPUHIUIBI 0€30TIaCHOTO OOpAIICHHS C OPraHUYECKUMU COCAMHEHUSIMU,
—METO/IbI ¥ BUJIBI XpoMaTorpaduu sl OTPECIICHHS COCTaBa PEaKIIMOHHOW CMECH;
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—TEOPETUYECKUE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUMCTKH M UACHTU(PHUKAIIMA OPTraHUIECKUX BEIIECTB;

—JKCIIEPUMEHTAIBHBIE METOMBI MPOBEJCHUS OPTaHMUECKUX PEaKIUi, MPOTEKAIOINUX MO Pa3IUIHBIM
MeXaHU3MaMm;

—OCHOBHbBIE 00I1IMe METOIMKH B3aUMHON TpaHC(OpMAaLUU KJIACCOB OPraHUYECKUX COEIMHEHUH.

Ymemo:

—TPUMEHSTh TEOPETHUECKUE 3HAHHS M JKCIIEPUMEHTAIbHBIE METOIBI MCCIEIOBAHUS OPraHHYECKON
XMMUU TIPU PEIICHUH MPOo(ecCHOHANBHBIX 33134,

—chopmynupoBaTh npobieMy u 00OCHOBAaTH BBIOOP MPUOOPOB U OSKCIEPUMEHTAIBHBIX METOJIOB
WCCIICZIOBAaHUS, IOCTABUTH LM U 337a4ll M HAMETUTH IYTH UX JOCTH)KCHUS;

—CHHTE3UPOBATh COEIMHEHUS 10 MPEII0KEHHOU METOINKE;

—TIPOBECTH BBIJCIICHHE U OYHCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKUX 3HAHHUH MO
OpraHU4eCcKON XHUMHU;

—BBIOMPATH PAIOHAIBHBINA CIIOCO0 BBIJCIICHHS U OYMCTKA OPTaHUYECKOTO COCNHEHHS,

—IPEJICTaBIATh JaHHbIE TAOOPATOPHOTO UCCIIEIOBAHUSI B BHJI€ TPAMOTHO O(POPMIIEHHBIX METOIUK;

—TIPOBOJUTH aHAJU3 U KPUTUIECKU OICHUBATH TOyYCHHBIC SKCIICPUMEHTAIbHbBIC TAaHHbBIE, 00001IaTh
U J1enath 000CHOBAHHBIEC BBIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB;

—BbIOpaTh CIOCO0 MACHTUPHUKALIUN OPTraHUYECKOTO COEIUHEHUSI.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX AKCIEPUMEHTAIBHBIX METOJOB OPraHMYECKOW XUMHH IS PEIIeHUs
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

—JKCIIEPUMEHTAIIBHBIMHA METOJAMH TIPOBEICHUS OPraHUYECKIX CHHTE30B.

—OCHOBHBIMH METOJIAMH UJCHTU(UKAITUN OPTaHUICCKUX COETNHEHHHA

—npuemMamMu 00pabOTKH 1 BBIJCIICHHSI CHHTE3UPOBAHHBIX BEIIECTB;

3HaHUSIMH OCHOBHBIX 3aKOHOB OPTraHMYECKOH XUMHUH ISl COACPIKATEIbHOW WHTEPIpETAIin
MOJTyYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. «Ilpasuna u memoosr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMULY

1.1  IlpaBuna 6e3omacHoil paboThl B 1a00pPATOPUU OPraHUYECKON XUMUU

beszonacHble npuemsl 1 paBuiia paboThl B JIa0OPAaTOPUN OPraHUYECKON XUMUMU.

1.2 Meroas! paboThl B 1a0OpaTOPUU OPTaHUYECKON XUMUU

O6mme ™eronsl paboThl B JabopaTopuu opraHudeckoil xumuu. HarpeBanmwe. OxiaxaeHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, 000opymaoBaHue U TPUOOPHI

[locyna, Hanbomnee yacto npumeHsiemast B jaboparopuu. [Ipubopsl 11t onpenenenus TeMneparypsl
wiasneHus. Becel. Tepmomerp. PoTophslit ucnapurens. Pegpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eeHUs OP2AHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

WNnentuduxanus opraHuyecKux BEUIECTB MOCPEICTBOM pa3iaudHbIX BuI0B xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, uoHooOMeHHass xpomatorpadus, BOIXX). I[Ipumenenne TCX s
UJCHTUPUKAIMN OPraHUYEeCKUX COEAUHEHHH. AJcOopOeHTBhl M AMt0eHThl, ucrnoiyibdyemble B TCX. Bribop
amoenTa. O6Hapyxenue BeuiecTB. OOHapyxeHue BeuiecTB. Koadpduuuent ynepxkusanus. Koapduiment
pacnpenenenus. Pabora ¢ kanuisipamu.

1.2 Meto1bl OUMCTKH XUAKUX BemecTB. [leperonka

DKcTpakuus, sl U3BJICUEHMs (BBIACJICHUS) OPraHMYECKOro BEIIEeCTBA M3 BOJbL. DKCTPAKLUS C
ITIOMOIIIBIO JEJIUTEIBHON BOPOHKHU. BBICymMBaHMe 3KCTPAkTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakmoHnHa, BakyymMHasi, IEperoHKa ¢ mapom, pu atMocepHOM AaBieHUH). BricymmBanue >XUAKOCTEH.
Ocymutenu. OmnpeneneHue TeMmnepatypbl KumeHuss M KodpduuueHta mnpenomieHus. DpakiuoHHAS
neperonka. Pabora ¢ punbrpoBanpHOi Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Meroas! 0uMCTKH TBEpABIX BemecTs. [lepexkpucrammsanus
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Metonpl OuMCTKHM TBEpAbIX BemiecTB. Bosronka (cyomumanus). Temmeparypa BO3TOHKU H
TeMIlepaTypa IUIaBJIEHMs, Bo3roHsmwulerocs BeniectBa. [Ipubop st Bosronku. [lepeocaxienue.
[lepexpucramnmuzanus. Otansl nepekpucramimzauuu. [logbop pactBoputena. HaceimeHHbIH pacTBOp.
l'opsiuee ¢unbTpoBanue, BakyymHas ¢unbTpauusd. OnpeneneHue Temneparypsl IuiaBieHus. Temmeparypa
IJTaBJICHUS CMEIIaHHOW ITPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeoOunenuii»

3.1 Cuntesbt

[lenu u 3a1aum SKCIIEPUMEHTA B OpraHUYEeCKOM cuHTe3e. TeopeTnyeckue 0CHOBHI Ipouecca. Boioop
ycioBui peakuuu. Pacder cuHTeza. OOmue mnpaBuia IMOATOTOBKM M IPOBEACHUSI CHHTE3a. |eXHHKa
6e3omacHoctu. [lpubop nns nposeaenust cunresa. [IpoBenenue ombiTa. KOHTpOdb 3a XOJOM pEaKIMHU.
Boigenenue, ounmctka W aHanu3 npoaykra. CHHTE3bl BELIECTB pA3JIMYHBIX KJIacCOB OPraHUYECKUX
coequHeHui. [IpoBeneHne 3KCrepuMeHTaIbHbIX METOJIOB UCCIECIOBAHUS PEAKIUN.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJI€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYyKJIEO(UIBHOTO NPHUCOEAMHEHUS — CHUHTE3 CJIOXKHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMUJOB
KapOOHOBBIX KUCJIOT, a30TCOAEPIKAILUX AJIbJETUIOB U KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIleHUsI B apOMaTHYECKOM psily — peakluyd HUTPOBaHUS, OPOMHpOBaHUS,
Cynb(pUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U A30COUETAHUS;

- peakiuii okuciaeHus (CUHTE3 aneToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) M BOCCTAHOBIICHHUS.

4 O0beM yueOHOI 11 CHUIIUHBI.

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 5 180 135
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[Tpaxtnueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 4,11 148 111
KonrakTHas camocrositenbHas paboTa 0.2 015
(AmmK uz VII ons 3au / 3au4 c oy.) 411 ’ ’
CaMoCTOATENbHOE U3YUEHUE Pa3/IeoB AUCUUILUIMHGI (U1u Opyaue ’
. 147,8 | 110,85
8UObL CAMOCOAMENLHOU pabomvl)
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MAHCTpyMeHTAIbHbIE METObI GU3NKO-XUMHYECKOT0 AHAJIU3A B TEXHOJOTMHA HEOPraHUYEeCKUX
BeIEeCTB»

1 eab OMCHUIUIMHBI — NPUOOpETeHHE O00YYaroIIMMMCS 3HAHUN W KOMIIETEHIMH MO OCHOBHBIM
IpyNIaM UHCTPYMEHTAJIbHBIX (U3UKO-XUMHUYECKUX U (u3nueckux MeronoB aHanmuza (MUMXA), naubonee
LIMPOKO MPUMEHSEMBIX B IPOMBIIIJICHHOCTH U UCCIIEI0BATEIbCKON padoTe.

2 B pe3yabTaTe H3y4eHUs TUCHUIIUHBI 00yYAIOLIUIACS 10JIKEH:
Obaaoams cleayOIUMU KOMIETEHIMSIMA U UHIAUKATOPAMU UX JOCTHKEHUS:
VYK-1.3; [1K-2.1; [1K-2.2; [1K-2.3

3nams:
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— T€OpETUYECKrE OCHOBBI METOJI0B UMXA;
- TIpo1iecchl GOPMHUPOBAHUS AHATUTUYECKOTO CUTHANA B pa3nuaHbix UMXA;
— paccMOTpEHHE NMPUHIIUIIOB U3MEPEHUH B CTaHJAPTHBIX IPHOOPaAX;
— ocHoBbI MeTposiorun UMXA B cootBeTcTBuM ¢ pekomennanusmu UIOITAK;
Ymemns:
— TMPUMEHATh NPUOOpPETEHHbIE NPAKTUUYECKUE HAaBBIKU B MPO(PECCHOHAIBHON JAeATEeNbHOCTU s
penieHuss KOHKPETHBIX aHAIMTUYECKUX 3a/1a4;
— TMPOBOJUTH OOOCHOBAHHBIM BBHIOOp METOJA aHAIM3a C YYETOM Lejedl U OCOOEHHOCTEeH JaHHOM
MPAaKTUYECKOM 3a/1a4u;
— TNPOBOJUTH PacUeThl HA OCHOBE IPOBEACHHBIX UCCIIETOBAHUM;
—  IPOBOJWTH METPOJIOTUYECKYIO OLEHKY PE3YJIbTATOB KOJIMYECTBEHHOIO XUMHUYECKOIO aHAIIN3a
Braoemy:
— OCHOBaMH METPOJIOTMYECKOM OLIEHKH PE3yJIbTaTOB KOJUYECTBEHHOTO XMMUYECKOTO aHAJIN3A;
— IIpUEMaMHM MHTEPIIPETALMU PE3YJIbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLICHOK;
— METOJIOJIOTUEH  HMHCTPYMEHTAJIbHbIX M  (PU3MKO-XMMHYECKMX METOJO0B aHaliu3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKON NIPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pa3zoen 1. CriekTpanbHbIe METOJIBI aHAIIU3A

Obmas xapaktepuctuka @XMA. OCHOBHbIE MCTOYHHMKHU IMOTIPEUIHOCTEH pe3yabTaTOB aHalu3a U
cnocobbl ux oueHku. OrneHka mpenena oOHapyKeHUs C ucnojb3oBaHueM (opmynsl Kaiizepa u
CTaHJIaPTHOIO OTKJIOHEHHMsSI MUHUMabHOro aerekrupyemoro curnaia no WMHOITAK. Jluneinsiii quanason
onpezensieMbix KoHueHTpauuid. CranaapTHble o0pa3bl coctaBa. OCHOBHBIE AaHAIMTUKOMETPOJIOIHYECKUE
XapaKTePUCTUKM METOJOB U pEe3yJIbTaTOB aHajlIM3a, CHOCOObl MX OICHKHU: Ipened OOHapyKeHMs,
KO3(G(ULMEHT 4YyBCTBUTEJIBHOCTH, I'PAHULBI UANa30HOB ONPEIENEMbIX COJAEP)KAHUMN, CEJIEKTUBHOCTD,
MPELU3UOHHOCTh,  IPAaBUIBHOCTb,  OJKCIPECCHOCTh.  Metonasl  mpoOooTbopa,  pa3ieieHus U
KOHLIEHTPUPOBAHUS BEILIECTB.

Metononorus @OXMA. Ilpuembl KOJWYECTBEHHBIX H3MEpeHUN (METoJ TIpagyHpOBOYHOMN
3aBUCHUMOCTH,. BHEIIHETO U BHYTPEHHET 0 CTaHJapTa, METO] J00aBOK). AHAIUTHUYECKHUE U METPOJIOTHYECKUE
XapaKTEPUCTUKU Pa3JIMYHbIX MHCTPYMEHTAJIbHbIX MeTo/0B. [loHsATHE 00 aTTecTOBaHHOM METOJMKE.
[IpoGnemsl BeIOOpa MeTo1a ananuza. O6o0mmensblie ceenenust o 'OCT P UCO 5725 (2002).

OO01as XapaKTepUCTUKA CIIEKTPAIbHBIX METOJIOB aHanu3a. Kinaccudukaius cnekrpajlibHbIX METOJIOB
aHannza. [lomyueHue XUMUKO-aHATUTHYECKOW HMH(OpMAIMM IpPU B3aUMOJEHCTBUM 3IIEKTPOMArHUTHOTO
U3JIy4eHHUsl C BEUIECTBOM. ATOMHAas M MOJEKYJISIpHAsl CHEKTPOCKONHs. AOCOPOIIMOHHBIE U 3MUCCHOHHBIE
METO/Ibl aHAJIN3a.

ATOMHO-3MHUCCUOHHBIM CHEKTPaJIbHBIA aHanu3. TeopeTnyeckre OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEeKTpajbHOrO  aHanu3a. lcrounuku Bo3OykaeHHs crekTpoB. KauecTBeHHas  XapaKTepUCTHKA
aHAJIMTUYECKOTO CUrHaja. IHTEHCUBHOCTD CHEKTPaIbHBIX JIMHUN KaK Mepa CoJiepaHus JIEMEHTa B Ipooe.
@daxTophl, BIUAIOIINE HA MHTEHCUBHOCTb CIEKTPalbHBIX JHUHUNA. CHeKTpajabHble MPUOOPHI U CIOCOOBI
perucTpanuy CHeKTpa. pacliMPpoBKAa 3MUCCHOHHBIX CIHEKTPOB M HAECHTU(UKALMS 3JIEMEHTOB MO HX
CHeKTpaM. ATOMHO-3MHCCHOHHBIM aHAJIW3 C MHIYKTUBHO CBA3aHHOM Iuiasmoil. KonuyecTBeHHBIN aHAIN3.
ATOMHO-3MHUCCHOHHAsl poTOMETpus MiaMeHu. ['a30Bbie MIaMeHa Kak BUJIbl HU3KOTEMIIEPATYpHOH IJIa3MBbl.
biok-cxema miamennoro ¢potomerpa. Bo3MoXXHOCTH METO/Ia M €r0 OrpaHrYeHUs.. AHUOHHBIA M KATHOHHBIN
addexTrr. ObIacTH TPUMEHEHUS.

AToMHO-a0copOIMoHHast crekrpomeTpus. OOmas XapakTepUCTHKA METOJa W aHAIUTUYECKOTO
curHana. lloryoimieHrne >M€KTPOMAarHUTHOTO H3Iy4YeHHUs CBOOOAHBIMU aToMaMmu. biok-cxema mpubopa.
HcTounnku MoHOXpoMatuyeckoro usnydeHus. Crnoco6sl aromuzanuu npoosl. CpaBHEHHE aHATUTUYECKUX
XapaKTEPUCTHK METOJIOB aTOMHOW a0COpPOIIMK U aTOMHOM SMUCCHH.

AHanuTudeckas — MOJIEKYJsIpHas  CHEKTpockomus.  MeToxpl  ONTHYECKOM  MOJIEKYJSIPHOU
CHEKTPOCKONUU. XapaKTepUCTUKa aHAIMTUYECKOro curHaia. Ilornomienne 31eKTpOMarHuTHOTO U3JTy4eHuUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TEPEX0/Ibl U CIEKTPHl MOTJIONMICHU MOJIeKya. 3akoH byrepa-JlamOepta-bepa.
Mousipabiii k03 uument mnoryomeHus. CrnekTpodoToMeTpuueckKuii U (POTOMETPUYECKUN aHaIM3.
OnTuMu3anus yCJIOBHM aHAIMTHYECKUX ompeaeneHuil. OTKIOHEHHS OT 3akoHa byrepa-JlamGepta-bepa.
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Annaparypa ais CEeKTpo- U (poromMeTpuyeckux uzMepeHuil. ToyHOCTh pe3ynbTaToB (OTOMETPUUYECKUX
onpenenenuit. uddepennuansuas poromerpus. MeToapl CIEKTPOPOTOMETPUIECKOTO TUTPOBAHHUS.

Onyopumerpuueckuii  aHanmu3. [lpupoma  aHAIMTHYECKOTO  CUTHAa  (DIyoOpeclueHIMH U
dbocdhopecnieniiui. KBaHTOBBIM M SHEPreTHUECKHl BBIXOJbL. DAKTOPHI, BIUAIONINE HA HHTCHCUBHOCTH
¢bnyopecuenuu. TemnepaTypHoe U KOHIIEHTPALIMOHHOE TyLIEHUE (UIyOpECeHIINH. 3epKalbHass CUMMETPHUS
CIIEKTPOB MOTJIOIIEHHs U HciycKaHus (npaBuio JleBmnHa). 3akoH BaBunoBa. Cxema diayopumeTpudeckux
n3MepeHuil. BpiOop nNEpBUYHOrO W BTOPUYHOIO CBETOQMIBLTPOB. ['pagyupoBouyHas 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii 1 HePeIOMETPUISCKU METONbl aHanu3a. PaccesHune cBeTa QUCTIEPCHBIMU
cucreMamu. CBsA3b ONTHYECKON IUIOTHOCTU JUCHEPCHON CHUCTEMBI C KOHIIEHTpAlMeW OIpeaensieMoro
BemecTBa. Koadduuuent myrnoctu cucreMsl. TeopeTuueckre OCHOBBI TYpOUAUMETPUU U HEPETOMETPUU.
VYpaHenue Poanes. CpaBHUTENbHas XapaKTEPUCTHUKA AHAIUTUYECKUX CHUTHAJIOB B TYpOUAUMETPUU U
Hedenomerpun. TpeOoBaHus, NPEAbIBIIEMbIE K HCIIOIb3YEMbIM aHAIMTUYECKUM PEAKLIUSM.

Pa3zoen 2. DnexTpoXuMHUUECKHE METO/IbI aHAIHM3a

OOmiass xapaKTepUCTHKA JJIEKTPOXMMUYECKMX METOJIOB aHaliM3a MW UX Ki1accudukamnus.
Knaccudukanus 31€KTpo/I0B B 3JIEKTPOXUMUYECKUX METoax aHanu3a. [lonsipusyembie 1 HEMOJIIPU3yeMble
aneKTpoabl. VMcnonb3yeMble XUMUYECKUE U AIIEKTPOXUMHUYECKUE PEaKIH, TPeOOBAaHUS, MPEIbABISEMbIE K
TUM peakuusiM. BozmoxxHoctrn D XMA.

Kongykromerpust M KOHJIyKTOMETpHUYecKoe TUTpoBaHue. OOmas XapakTepuCTUKa METOJa.
AHanUTUYECKUHN CUTHAJ B KOHIYKTOMETPHUH. YJelibHas U SKBUBAJICHTHAs JEKTPOIPOBOJAHOCTh PacCTBOPOB
anektponutoB. [loaBmwkHOCTH MOHOB. [IpsiMas KOHAYKTOMETpPHUS M KOHIYKTOMETPUYECKOE TUTPOBAHUE.
KpuBbie tutpoBanus. @akropbl, BIUSIOUIME HA BUJ KpUBBIX TUTpoBaHuA. [IpuHuuNuanbHas cxema
YCTAaHOBKM i1 KOHJIYKTOMETPUUECKUX H3MEPEHM, HCIOJIb3yeMble 3JeKTpOJibl. Bo3MmoxHOCTH MeTona.
[Tpumepsl onpenenennii. BeicokoyacToTHOE TUTPOBAHUE. BO3MOXKXHOCTH METOA.

[ToTeHrMOMETpUsI M MOTEHUUOMETPUUYECKOE TUTPOBaHHUE. VIHIMKATOPHBIE AJIEKTPOJBI U 3JIEKTPOIbI
cpaBHeHudA. lloTeHumanm »snekTpona Kak aHaIUTHUYEeCKMid curHaia. Honomerpus. JIOHHAaHOBCKMU U
¢ dy3uoHHbIN noTeHuansl. Kitaccuukanns noHOCEIEKTUBHBIX 3JIEKTPOI0B. YpaBHeHHe Hukonbckoro-
OiizeHMaHa. MeToapl  KOJMYECTBEHHBIX ONpeAeNeHHWH M ycioBHs MX HOpuMeHeHus. llpsmas
noteHuuomerpus (pH-merpus, noHomerpus). BosmoxkHoctu meroma. Mertonel TutpoBanus. OOpaboTka
KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonsramnepomerpudeckue Mmeroapl aHanuza. Kiaccuueckas mnonsporpadus. Ilonspo-rpammsl.
WuTepnperanus nonsporpaMM. OCTaTOYHBIA U KOHJIEHCATOPHBIA TOKU. YpaBHEHHUE MOJSporpapuueckoit
BoJHBI  [elipoBckoro-MnpkoBuuya. IloTeHnman TOJNYBOJIHBI KAaK  KAYECTBEHHAs  XapaKTEpUCTHKA
aHAJIMTUYECKOTO curHaia. Beibop u HazHaueHue nossgporpaduueckoro dona. Ilpenenbubiil auddy3rnoHHbII
TOK KaK KOJIMYECTBEHHAsl XapaKTePUCTHKA aHAJIUTHYECKOIO CHUrHaia. AMIIEpOMETPUYECKOE THUTPOBAHHE.
OOmiass xapakTepuUCTUKa METOJa W aHAJIWTHYECKOro curHaia. BpiOop ycnoBuil ammepoMeTpuyecKux
n3mepenuil. [IpuHnunuaneHas cxema aMIepoMeTpu4ecKoro TuTpoBanusa. Kpusbslie turpoBanus. IIpumepsl
MIPaKTUYECKOTrO UCII0JIb30BAHUS METO/1A.

Kynonomerprueckuii MeTo1 aHamm3a

Knaccudukanus meto1oB KynoHomerpun. Koin4yecTBo 35eKTpUuecTBa Kak aHAIUTUYECKUN CUTHAL
[Ipsimast KynoHOMETpUs M KYJIOHOMETPHYECKOE TUTpoBaHME. PacueT KojauuecTBa 3JIEKTPUUYECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXUMHUYECKyr peakuuto. KyrnoHomerpuueckoe tutpoBanue. BpiObop Toka
anekrposnsa. [IpuHnIMNUanbHas cxeMa yCTaHOBKU JJIsi KYJIOHOMETPHUYECKOTO TUTpoBaHMs. lIpakTtuueckoe
MPUMEHEHHE METoAa. OIJIEKTPOTpaBUMETpHUecKuii aHanm3. OOmas XapakTepucTHKa MeEToJda |
aHAJIUTUYECKOTO CUTHAJIA.

Pazoen 3. Xpomarorpaduueckre METOIbI

Obwas XapaKkTepuCcTUKa XpoMaTorpapuuecKkux METO/I0B. Teopernueckue OCHOBBI
xpomaTtorpauueckux MeTofoB. Xpomarorpamma. Ilapamerprsl ynepxkuBanus. KauecTBeHHass u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAJIUTHUYECKOrO CHUTHaja B KOJOHOYHOM Xpomartorpapuu. Pusnko-
XMUMHMUYECKHE OCHOBBI Xpomarorpagudeckoro mnpouecca. Knaccuduxamus merofoB xpomartorpaduu Imo
arperaTHOMy COCTOSIHMIO a3, TI0 MEXaHU3My paszjelieHus U crocoly odopmiieHus mpouecca. CTeneHb
pasneneHuss U KpUTepuil cenekTuBHOCTU. Kputepuii pasngeneHus. OnTuMH3anusi MPOIECCOB Pa3IeICHHS
cmeceil BeuiectB. Koadduuuent pacnpenenenus. OcHoBHOEe ypaBHeHHE xpomaTtorpaduu. CBs3b (OpMbI
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BBIXOJIHOM KpPUBOI C M30TEPMOM pacmpeesieHrs B KOJOHOYHON xpomarorpaduu. BeicoTa, 3KBUBajIeHTHAS
Teopernyeckoil Tapenke. Kunernueckas teopust xpomarorpapuu. YpasHenue Ban-/leemrepa.

lNazoxkuakoctHass xpomarorpadus. OOmias xapakrtepucTuka Meronaa. llpuHnunuanbHas cxema
ra3zoBoro xpomarorpacga. YCcTpoicTBO U Ha3HaYeHUE y3J10B XpomaTorpada. TpeOoBaHus, IPEabIBISIEMbIE K
HENOJBWKHON U mnoaBwxkHOM ¢azaMm. [letexkTopbl. Meroabl HISHTU(PUKAIUU BEUIECTB B Ta30BOM
xpomatorpadpuu. MneHTupukanus KOMIIOHEHTOB pa3fefisieMbIX CMeced € MOMOUIbIO Jorapu(MHUYECKUX
MHJEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOTO aHanu3a. [IpuMepbl mpakTHUECKOIro KCIIOJIb30BAHUS
ra3oBoil xpomaTorpaduu.

Kunkoctass  xpomarorpadus. Krnaccudukamuss METOIOB  KHUAKOCTHOM  XpomaTorpaduu.
Ocobennoctu BOXX. [IpunnunuanbHas cxema KUAKOCTHOTO XpomaTorpada. Tumel gerekropos B BOXKX.
Kunkoctaoancopoumonnas BOXXX. HopmanbHo-ha3oBeiii u oOparieHo-pa3oBbIii BapuaHThl: COPOCHTHI,
ANIOGHTHI, paslenseMble BellecTBa. YpaBHeHue Hoxca. MeTtonsl uIEHTHQUKAIMU — BEIIECTB U
KonuuectBeHHoro  aHanmza B BDOXX. Ilpumepsl  mpaxtudeckoro — ucnonb3oBaHus — BOXX.
Pacnipenenurensnas Oymaxksass xpomartorpadus. KauecTBeHHass M KOJMYECTBEHHAs XapaKTEPUCTHUKH
aHasiuTuyeckoro curHaia. OOGmacte npumeHeHus. ['emb-xpomarorpadus. IlogBuxkHas M HENoABHXKHAS
¢a3zpl. OOuiee ypaBHEHHUE, OIHKCHIBAIOIIEE MpoLecC reib-xpomartorpaguu. Bo3moxHOCTH — renb-
xpomatorpaduu. IlpumMepsl mpakTHuecKoro ucroJib3oBaHUs. MoHOOOMEHHass U MOHHas Xpomartorpadus.
TpeOoBanusi, TmpeabABIsAEMble K peakuusM HOHHOTO oOmeHa. OcoOeHHOCTM HOHOOOMEHHOI
xpomarorpaduu. Koncranta moHHoro ooOmena. M3orepmbl moHHOro oOmeHa. KaTHOHHUTHI M aHMOHHTHI
Kosdopuuuent cenexruBHoctu. MHonnas xpomarorpadus. biok-cxema HOHHOro Xxpomarorpada.
Pa3nenstomniyie 1 KOMIEHCAIIMOHHBIE KOJIOHKU. AHAJTUTHYECKHE BOZMOKHOCTH METO/Ia.

ABTOMAaTHYECKUN M aBTOMATH3MPOBAaHHBIM aHanu3. [lpyrue weronael aHammsa. JluckpeTrHbie
aBToMarnyeckue aHanuszatopel. [IpmHnmn neictBus. HenpepblBHBIM NPOTOYHBIM aHAIW3 W MPOTOYHO-
WHKEKITMOHHBINA aHanu3. [lonarne 00 aHaimMTHuecKOW Macc-crekrpomeTpuu. CylniHOCTh MeToAa. AHamu3
OpraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHAU3.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCUHMIIIIMHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,34 48,4 36,3
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHas paboTa 1,66 59,6 44,7
KoHTakTHas camocrosiTesnbHas paboTa
1,66
CaMOCTOSATENFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
" MaTepuaJioBeJeHNe B TEXHOJIOTMH HEOPraHMYeCKuX BelecTs "

1. Heab AucCHUNIMHBI — TPUOOpPETEHHE CTYJICHTaMH 3HAHWUW, HEOOXOIWMBIX [IJII CaMOCTOSITEIBHOTO
pelieHus: BOMPOCOB, CBSI3aHHBIX C BHIOOPOM MarTepuajgoB OOOPYAOBAHUS IMPOU3BOJCTB HEOPTaHUYECKHUX
BEIIIECTB.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4aI0OIMACH JOJI2KEeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaAMU UX TOCTHXKCHUS:

VYK-2.2; VK-2.4; YK-2.10; I1K-2.1; TIK-2.2; I1K-2.3.

3nams.

- Kiaccu(UKauioo, CTPYKTYpY, COCTaB M CBOMCTBA MPOMBINIJICHHBIX MAaTE€pUAJOB, NPUMCHSIEMBIX B
TEXHOJIOTUSIX HEOPTAaHUYECKUX BEIIECTB;
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- MapKHPOBKY OCHOBHBIX NPOMBIIUIEHHBIX MaTepUajoB, MPUMEHSEMBIX B TEXHOJOTHUSAX HEOPraHUYECKHX
BELIECTB, 10 POCCUICKUM CTaHIapTaM;

-OCHOBHbBIE KOHCTPYKIMOHHbBIE U (YHKIIMOHAJIbHBIE MaTepUabl IPOU3BOACTB HEOPraHUUYECKUX BEIIECTB;
Ymemo:

- palMoHANbHO MOAOOpaTh KOHCTPYKUMOHHBIM  Marepuall s XUMHKO-TEXHOJOIMYECKOro IMpoliecca
(peakrtopa, amnmapara, MalllMHbI) C Y4€TOM METOJIOB 3aIUTHI OT BO3MOKHOTO BO3JEHCTBUS TEXHOJIOTUYECKOM
Cpelbl;

Braoemy:

- METOJaMH OIIPEJICIIEHNS CBOMCTB MaTepUaioB, IPUMEHSEMbIX B TEXHOJIOTHSIX HEOPIaHUYECKUX BEILIECTB;

- JIaHHBIMM JUIsl TIPUHSATHS KOHKPETHBIX TEXHUYECKHX PpEUIeHUH Mpu pa3padoTKe TEXHOJOTUYECKHX
IIPOLIECCOB MPOU3BOACTB HEOPraHUYECKHUX BEIIECTB.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3nes 1. Beenenue. @u3uko-xuMuyeckne 0CHOBbI MaTepHAJIOBeACHUS

MarepuanoBeieHle Kak Hayka: IeJHd, 3aJadyd M 3Ha4eHWe aucuuiuimHbl. OOmme TpeboBaHwUS,
IpeIbsBIseMble K MaTepHuajiaM 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 MPUMEHEHHs. 3HaUCHHE MaTepUaioB B Pa3BUTUU
XUMHKO-TEXHOJIOTMYECKUX IPOLECCOB U 00€CIeYeHNH X 0€30M1aCHOCTH.

OcHOBHbBIE TIOHATUSL O CTPOEHUH, CTPYKTYpE U CBOMCTBax MaTepuanoB. MeToapl M3yuyeHUsi CTPYKTYphl U
CBOMCTB MaTepHaJiOB.

Crpoenue matepranoB. OCHOBHbIE THIIBI KPUCTAIUIMYECKUX perieTok. Kiaccudukanus KpucTaiios Mo
TUIIaM CBSI3U. AHU30TPOIUS CBOMCTB KpucTamioB. CTpoeHUE peanbHbIX KpUCTAIIOB. [leekThl peanbHbIX
KpUCTAJIJIOB U X BJIMSHUE HA CBOWCTBA METAJJIOB U cIutaBoB. CBolicTBa Auciokanuil. luarpamma
«IJIOTHOCTH Ae(heKTOB-IIpoyHOCThY. Kprcrannu3zaius Metamios U ciiaBoB. CaMONpor3BOJIbHAS
Kpuctaym3anusi. HecamornpounsBosibHas Kpuctaumsanus. AMopgHble MaTepuaibl. AJIIOTPOIIUYECKUE
MIPEBPALLEHUS METAILIOB.

CpoiictBa matepuanoB. Ilokazatenu cBoiictB. Knaccudukanus cpoiictB. Mexanudeckue, (usndeckue,
XUMHMYECKHE, SKCIUTyaTallHOHHBIE U TEXHOJOTMYeCKHe CBOiicTBa MarepuaiioB. [lokazarenn MexaHUYECKUX
CBOMCTB, OIpeleNseMble MPU CTATUYECKUX HCIBITAHUSX Ha pacTshDKeHHe M u3rud. Meroabl ornpeseneHus
TBepAOCTH MaTepuanoB. llokasaTenn MexaHWYECKUX CBOMCTB, ONpeleNseMble NpU JAMHAMUYECKHX U
LHUKINYECKUX UCIIBITAHUSX.

OcHOBBI TeopuH CIUIaBOB. JlMarpamMmbl COCTOSHMS CIUIaBOB. TepMuHBI U ompeneneHus. JluarpaMmbl —
«cocTaB-cBOMCTBO». a30BbI COCTaB CILIaBOB. 3aBUCHMOCTh MEXKJy CBOMCTBAMM CIUIABOB U THUIIOM
nuarpammsl coctosiHus. [lpasuno H.C. Kypuakosa.

Paszpen 2. Meraniimyeckue MaTepHabl

XKeneso u crnassl Ha ero ocHoBe. Ctanu U uyryHsl. JKenezoyriepoaucteie ciiaBbl. CTPYKTYpHI CILIaBOB
&Kee30-yriepol. JluarpaMMbl COCTOSIHUS JKene30-1eMeHTUT. KoMIIOHEeHThI, pa3bl U CTPYKTYpHbBIE
COCTaBJISAOLIME CTAJIEH U OEJIbIX YYT'YHOB.

KoHcTpyKiimoHHble METAIIIMYECKUE MaTepHalibl. YTIEpOIUCTbIE U JIernpoBaHHble cTanu. Kinaccudukanus
cTaJieH, onpe/iesieHUe MOHATUS KadecTBa cTajiu (TpeboBaHUs K KauecTBy). Biusinue yriaepoaa u
MTOCTOSIHHBIX (TEXHOJIOTUYECKUX) IPUMECEN Ha KaUeCTBO CTaJIM, METO/Ibl YAYUIIECHHS KaueCTBa CTaIn
(ToBBIIIEHNE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiusiHMEe Jerupyromux 31€MEHTOB Ha CBOMCTBA CTaJIH.
Koncrpykuuonnsie ctanu. MHcTpymeHTanbHble ctanu. Knaccuukanus yriepoaucTbiX U JIETHPOBaHHbIX
craneii. Mapkuposka ctanieit UyryHsl u TBepJible crutaBbl. CBoMcTBA M Ha3HaueHue yyryHa. [Ipouecc
rpadutnzanuu. YyryHsl cepble, Oenble, KOBKUE, BBICOKOIIPOYHbIE, UX CBOWCTBA, 001aCTh IPUMEHEHHUS,
MapKUpOBKa.

Tepmuueckas o0paboTka. Teopust ¥ MPaKTHKA TEPMUIECKON M XUMHKO-TEPMUIECKON 00pabOTKH METAIIIOB
u cruaBoB. [Ipupona, MexaHu3M U yCIOBUS MPOTEKAHUS CTPYKTYPHBIX MIPEBpallleHui B cTaiu. Busl
TepMuueckoi 00padoTku ctanu: oTur I u Il pona, moJiHbIN ¥ HENOJHBIA OTXKUT, HOPMAaJTU3alus, 3aKajKa,
OTITYCK. 3aKaJIMBa€MOCTh U MIPOKAIIMBAEMOCTh cTajeil. BnusHue Tepmuueckoit 06paboTku Ha
MEXaHUYECKHEe CBOMCTBA cTamH. DPU3HYEeCKre OCHOBBI XMMHUKO-TepMHUUECKOi 00padoTku. Auddysnonnoe
HaCBILL[EHUE MIOBEPXHOCTH CTaJIN HEMeTalaMu. Bubl ¥ ciocoObl ieMeHTauu. A30THPOBaHHUE CTallu.
Hudody3nonnas Meramunzanus. oHHass XUMUKO-TepMHUUYecKas 00paboTKa.
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[IBeTHBIE MeTayulbl M CIUIaBbl Ha MX OcHOBe. OOmias XapaKTepuCTHKa U KiaccuuKalus MeIHbIX
crutaBoB. JlaryHu, OpoH3bI, MEHO-HUKEJEBbIE CIulaBbl. OOMIas XapaKTepUCTHKA aJIFOMUHHUEBBIX CIIJIAaBOB.
JlepopMmupyemblie aqlOMUHUEBBIE CIUIABbI, JIMTEHHbIE AIIOMHHHEBBIE CIUIaBbl. OOIIas XxapakTepUCTHUKa
MarHueBbIX cIuiaBoB. Jlepopmupyemble MarHueBble cCIUiaBbl. JIWTeliHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl Ha OCHOBE THUTaHA. BiusHue JEerupyroumx 3JI€MEHTOB Ha CTPYKTYpY M CBOWCTBAa THUTaHOBBIX
CIUIAaBOB. bepniunii ¥ CIIIaBbl Ha €70 OCHOBE. TyroIiaBKMe METaJUIbI U CILUIaBbl HA UX OCHOBE.
[TopomikoBbie MeTAJIIMUECKHE MaTepHralibl. MaTepuabl ¢ 0COOBIMU 3JIEKTPUUECKUMU CBOMCTBAMHU.

Paspnen 3. OcHoBBI KOPPO3HHU MeTAJLI0B. [IpHHIMIIBI 1 METOABI 32A1UMTHI OT KOPPO3HH.

OcHoBHbIE IPUYUHBI KOppo3uu MeTaiioB. [Toka3zaTenu koppo3uu. Knaccudukanus Koppo3HOHHBIX
nporeccoB. Xumudeckas Kopposus. I'azoBas kopposus. Koppo3us B KUIKOCTAX — HEIJIEKTPOJIUTAX.
DnexTpoxumuueckas kopposus. Kuneruka snekrpoxumuyeckoit kopposzuu. Kopposust metanios B
YCIIOBUSAX TEXHOJOTUYECKUX CPeJl XUMHUECKHUX IPOU3BO/ICTB.

[IpyuHIHAIIBEI ¥ METOBI 3aIUTHI OT KOPPo3uK. KOppo3nOHHOCTONKHE METAIUNINYECKUE U HEMETAIIINYECKUE
MaTtepuaibl. MeTo bl 3alUThl MAIIMH U alllIapaTOB XUMUYECKUX MTPOU3BOJICTB OT KOppo3uu. MHrubutopsl
KOPPO3UHU. DNEKTPOXUMHUYECKas 3alUTa. 3allUTHBIE TOKPBITHUS.

Pa3nen 4. HemeTaniimueckue MaTepuaJibl

Martepuanbsl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeuHeHH . CTpoeHHe U CBOMCTBA MTOJIMMEPOB.
TepMmopeakTHUBHBIE U TEPMOIUIACTUYHBIE TIOJMMepbl. CTpoeHue u cBoicTBa miaactMace. OCHOBHbBIE
Pa3HOBUAHOCTH ITPOMBILIEHHBIX NIOJIMMEPOB U IIACTMACC. ['a30HAaNOIHEHHBIE I1JTACTMACCHI.
Oco0eHHOCTH CTPOEHUS], CBOWCTBA PE3UHOBBIX MaTepuanoB. Pe3sunsl o0Omiero HazHaueHus, CrieluaabHble
pe3UHBbI U 00JaCTH UX MPUMEHEHUS.

Jlakokpacounsie matepuainsl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpyHTOBKa, IITIATICBKA.
Kepamuueckue marepuaiibl. KOHCTpYKIIMOHHAS, MHCTPYMEHTAJIbHAS U TEXHUYECKasi KepaMHuKa.
Heopraanueckoe crexno. Knaccudukaius cTekol1 Mo Ha3HauYeHUIO U 00macTu npuMeHeHus. CUTalIbL.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMECHEHUS.

CMma3ouHble Macia, IIacTUYECKUEe CMa3KU, TBEP/Ible CMa304yHble MaTepuaibl. CMa304HO-0XJIaX 1a011e
AKUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHbBIE MaTEpUAIIBI.

AHTUOPUKIIMOHHBIE METAJUIMYECKHUE U HEMETAJUIMYECKUE MaTepralbl.

Komno3zunmonnsie marepuans! (KM). Ob1ias xapakreprcTika KOMIO3UIIMOHHBIX MaTepuanoB. JucnepcHo-
ynpodeHHbie KM, cinoucteie KM, BosiokHucThIe KM. KOMIO3UIIMOHHBIE MaTepUalIbl HA METAINIMYECKON 1
HeMmeTanieckoi ocHoBe. CAIl (crieueHHbIE aTlOMUHUEBBIE TOPOIIKH ). APMUPOBAHHbIE TIOJMMEPHBIE
Matepuaisl. Kepamuueckre KOMIIO3UIMOHHBIE MaTepUaIbl. YTIIEPOIHbIE KOMIIO3UIIMOHHBIE MaTepUAIbI.
[ToHsATHS 0 HAHOTEXHOJIOTUSIX, HaHOMaTepuanax. [I[puMeHeHre B IPOMBIILIIIEHHOCTH.

Pa3nes 5. JxoHoOMHU4YecKku 000CHOBaHHBII BHIOOP MaTepHAaJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAJIOB JUIsl KOHKPETHOTO TEXHOJOTHYEeCKoro mpouecca. Beidop
MaTepUaJIoB JIJIsl TEXHOJOTUN HEOpraHWYecKuX BeuecTB. Kpurepuu u aaroputM BbIOOpa KOHCTPYKIIMOHHBIX
MaTepHUaIoB. DKOJIOTUYECKUE U SIKOHOMUYECKHUE aClIeKThl MAaTEpUAIIOBEICHHS U 3alllUThl MaTEPUAJIOB OT
KOppO3UH.

4. O0beM yueOHOH TUCHUILTHHBI

O0BEM TUCIUATUIHHBI

Buner yue6HOM paboThI

3E \ Axan. 4. ‘ACTp.‘{.

OO0u1asi TPy10€eMKOCTb UCHUIIIMHBI 110 Y4e0HOMY IUIaHy 3 108 81
KonTrakTHasi padoTa - ayIuTOPHBIE 3aHATHS: 0,9 32 24
Jlexmmu (JIex) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KonrakTHas camocrositenbHas paboTa 0,2 0,15
2,1

CaMOCTOSITETbHOE U3YUYEHUE Pa3/IeI0B AUCHUIIIMHbI 75,8 56,85
Bua konTpoJsn: 3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«IIpoexkTHpOBaHUE MPOLECCOB U ANMAPATOB XUMHYECKOH TEXHOJIOT MM

1. Heap (MCHUNIMHBI - CYLIIECTBEHHO PaCIIMPUTh, CHCTEMAaTU3UPOBATh U UCIIOJIb30BATh HA MTPAKTHKE
3HAHUM OCHOB TMJIPABIMYECKUX, TEIJIOBBIX M MAaCCOOOMEHHBIX IPOIIECCOB XUMHUYECKOW TEXHOJIOTHUH,
MTO3BOJISIFOIIMX BBIMTYCKHUKAM OCYILECTBISTh HAY4YHO- HCCIEAOBATEIbCKYIO U IMPAKTHYECKYI0 paldoTy Ha
MPEANPUATHSIX.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

O06naaath ciaenyrIUMH YHUBEPCATIbHBIMU KOMIIETEHIIUSIMU ¥ UHIUKATOPaMU UX JOCTHUKEHHUS:

YK-2 - VK-2.1, YK-2.2, VK-2.3, VK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10.
YK-4 - VK-4.1.

Ob6naaatp ciaenyromUMI NpopecCUOHATbHBIMUA KOMIETCHIUSIMUA U UHAUKATOPAMH UX JTOCTHKEHUS:

IK-1 - TIK-1.1.
IIK-2 - TIK-2.3.
3names::
- METO/bl pacyeTa TeIIo- U MacCOOOMEHHBIX anapaToB;
- OCHOBHbI€ IPUHIIUIIBI OPraHU3aLNK IPOLECCOB XUMUUECKON TEXHOJIOTHUH;
- TUIIOBBIE MPOLIECCHl XUMUYECKON TEXHOJIOTMH, COOTBETCTBYIOLIME allllapaThl U METO/IbI UX PACUETa;
- METOJIbI COCTABJICHHSI TEXHOJIOTMYECKUX CXEM C HAHECEHHUEM BCEX aIlllapaToB.
Ymemns:

- COCTaBJISITh MaTE€pPUAIIbHBIE U TEIJIOBbIE OaJIaHCHI JUIsI CHCTEM I'a3-KUKOCTb;

- paccuMThHIBaTh MapaMeTPbl TEIJIO- 1 MACCOOOMEHHOT0 000PYAOBAHUS U HACOCOB;

- oAOUpaTh CTaHAAPTHOE 000PYAOBAHUE, UCTIOIB3YEMOE B XMMHUUECKON IPOMBIILITIEHHOCTH.
Bnaoemp
- METOJ0JIOTHEN pacueTa OCHOBHBIX IapaMETPOB FMAPOMEXaHUUYECKHX, TEINIOBBIX 1 MaCCOOOMEHHBIX
IIPOLIECCOB;
- OCHOBaMH MPaBUIBHOIO M0100pa TEIJI0O U MacCCOOOMEHHOTI0 000PyI0BaHNUS;

- METOJIaMH COCTABJICHUSI TEXHOJOTMYECKHMX CXeM U rpapuueckoro Hu300pakeHUsi OCHOBHOTIO
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

BBenenne. ®u3nKo-XUMHUECKHE OCHOBBI 1 0COOEHHOCTH YCIOBUM MPOBEACHUS ITpoLiecca pa3aeaeHUs
KUJKUX TOMOT€HHbIX cMecell pekTudukarueil. Onucanue NpUHIUIHAIBHON CXeMbl peKTU(UKAIIMOHHOM
YCTaHOBKH HENpepbIBHOTO AeicTBUsA. CpaBHEHHE U 00JaCTH IPUMEHEHHS HACAZOYHBIX U TapesibyaThiX
KoJIoHH. [TocTpoeHre paBHOBECHOM JIMHUU HA OCHOBE MOJIyY€HHBIX MHAWBHUIYAJIbHbBIX 3aJJaHUH.

Paspnen 1. Pacuér pekTuuKAMOHHON KOJIOHHBI.

1.1. Pacuyét Haca04HO# peKTH(PUKALMOHHOM KOJOHHBI HENPEPbIBHOIO eficTBUA (/15 Tpex
pa3MepoB HACAJAKH).

MarepuanpHbiii  O6anmaHc KOJOHHBL. Pacuér muHUManpHOTO W paboyero (UIerMOBOTO YHUCIHA.
[Toctpoenune pabGouux nuHUHE. Pacuér ckopocTH mMmapoB U JuameTpa KoJIOHHBL. OrmpeneneHue BBICOTHI
HAcaJKu Mo MOAU(DUIMPOBAHHOMY ypaBHEHUIO Maccoomnepeaauu. OmnpeaeneHue OOIIEero Yuciaa U BBICOTHI
eaVHUL nlepeHoca. Pacuér ruapaBiImyeckoro COpOTUBIICHNS HACAIKH.

1.2. Pacuyér Tapeanb4aToil peKTHPHUKALMOHHON KOJOHHbI HENPEPBIBHOIO ACHCTBH.

[IpenBaputenbHbii BBIOOp Tapenok. MaTepualibHbI OalaHC KOJOHHBL Pacdér MHHHMaIbHOTO H
pabouyero ¢aermoBoro uucina. Pacuer ckopoctu nmapoB u Auamerpa KojoHHBL. [locTpoenue pabounx JTMHUMA.
Omnpenenenre BBICOTHI CBETJIOTO CJIOSI JKUIKOCTH Ha TapelKke U Mapocoiep:kaHus 0apOOTaKHOTO CIIOS.
Pacuér xoaddunmentoB maccoomnepenaun, o0Imero yuciaa eIuHUIl epeHoca, 3pdexruBHOCTH 110 MdpdhpH.
Pacuér BbicoThI KOJOHHBI Ha ocHoBe KIIJ[ mo Mpapdpu ¢ nocrpoeHnem KuHeTHdeckoW JUHUU. Pacuér
TU/IPaBIMYECKOTIO COMPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHeHHUe JaHHBIX pacueTa HACAJ0YHOH U Tapeab4yaToil KoJ1oHH. ConocraB/jieHUue JaAHHBIX,
MOJIy4eHHBIX 10 IPOrpaMMaM KOMIILIOTEPHBIX H PYYHBIX pacuyéToB. Bb100p KOJIOHHBI.

Pa3nesa 2. Pacuér u BbIOOP Tensi000MeHHUKOB.

Pacuér u BEI0Op TEMII00OMEHHUKOB 110 OOIIEH CXeME: -pacueT TEIUIOBOM HArPy3KH; - ONPEACIICHUE
TEIJIOBOTO PEKMMa U CPEAHEN IBUKYIIEH CUIIBL; - MPUOIMKEHHAs OLleHKa KO3 (DULIMEHTOB TEIJIO0TIauH,
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ko3¢ duLmeHTa Temonepeaayu, NoBepxHocTH Fop; - BBIOOP THIIa 1 HOPMAJIM30BAHHOTO BapUaHTa
KOHCTPYKLUU; -ONpe/IeTICHUE MapaMeTpOB KOHCTPYKINH (HalIpuMep, AJIs KOXKYXOTPYOHOTrO
TEII000OMEHHHUKA: Yncia TpyO U Yuciia X00B, 1uaMeTpa TpyO, JuamMeTpa KoxKyxa, HOBEPXHOCTU
Ter1000MeHHHKA Fropw U JIp.); - cOTOCTaBICHHE OPUEHTUPOBOYHOM Fop 11 Fropw; - COMOCTaBICHUE TaHHBIX,
MOJIyYEHHBIX II0 MPOrpaMMaM KOMIIbIOTEPHBIX U PYYHBIX pacU€TOB; -I'MIPaBIMUYECKUN pacyeT; - BEIOOD
ONTUMAJILHOTO BapuaHTa TEIJIO0OMEHHHUKA.

2.1. Pacuér K0)XyXxOoTpyOuaToro UCIapUTEIIs.

2.2. Pacuér xoHAeHcaTopa (KOKyX0TpyOUyaToro Ui MmiIacTHHYATOrO).

2.3. Pacuér nonorpesatess (K0KyX0TpyOUaTOro Wiy IIaCTUHYATOTO).

2.4. Pacuér XOJOIWIBHMKOB JUCTWIATA M KyOOBOro ocraTka (KOXKyXOTpyOuaThIX WM
IJIACTUHYATBIX).

Paspnen 3. I'mapoauHaMuyecKkue pacyérnl.

3.1 Pacuér rupaBiIruecKoro COnpoTUBIEHUS TPyOOIIPOBOIOB

3.2. Pacuér ontuMaibHbIX 11aMETPOB TPyOOIIPOBOJIOB

3.3. Pacuér u noadop HacocoB

Pasnen 4. I'padpuueckoe opopmiienue.

TexHnonorunueckas cxema. PekTudukanuoHHasi KOJOHHA ONPEAETICHHOTO TUIIA C U300paKEHUEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, paCCUUTaHHbBIX B pazfene 1.
4. O0beM yuyeOHOM TUCUMILIUHBI.

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThl
3E Axkan. | Actp.
4. Y.

O01mas Tpya0eMKOCTb JUCHMIJIMHbI 2 b) 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHSTHS: 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHas paboTa 1,56 56 42
Konrakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 03
3a4 ¢ oy.) 156 ’ ’
CamMocTosATenpHOE N3YUYCHHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 556 417
BUObL CAMOCOAMENLHOU pabomol) ’ ’
Bua nToroBoro KOHTpoOJIsi: 3ayer ¢ oneHKoi

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Teopernyeckue 0CHOBbI TEXHOJIOTMH HEOPTraHUYECKHUX BeleCTB)

1 Heap IMcOMIUIMHBI — TPUOOpPETEHHE OOYYAIONIUMHUCS 3HAHUN OOIIMX 3aKOHOMEPHOCTEH
MPOTEKAHUSI OCHOBHBIX MPOIIECCOB TEXHOJIOTUU HEOPTraHUYECKUX BEIIECTB U 000CHOBAHUH UX ONITHMAJIbHBIX
TEXHOJIOTHYECKUX TapaMeTPOB W TOKa3aTesieid, HEOOXOAMMBIX CHEIUATUCTaM IS YCIEITHOTO W3YYCHHS
MTOCJIEAYIONINX CTICIUATBHBIX JUCITUTIINH.

2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU W HHIuKatopamu ux aoctwkenus: [1K-2.2, TIK-2.3, TIK-
5.1, IIK-5.3, T1IK-6.2.

3namo:

- (UBUKO-XUMHUYECKHE OCHOBBI TEXHOJIOTUN HEOPraHUYECKUX BEIIECTB;

- 00mmMe TPUHIMUIIBI OCYIIECTBICHHUS XUMHUYECKHX TIPOIECCOB TMOJYYCHHUS HEOPTraHWYECKHUX
(YHKIIMOHATBLHBIX MaTEPUAIOB U TIPOAYKTOB;

Ymems:

- aHAIM3UPOBATH B3aUMOCBS3b TEXHOJOTMYECKUX MapaMeTpoB W 3(PQPEKTUBHOCTH TMporecca U
KauecTBa MPOAYKIINH;
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- YOPaBIATh CKOPOCTHIO U MOJHOTOM MPOTEKaHUS TEXHOJIOTUYECKUX IIPOLIECCOB.

Braoemy:

- OCHOBHBIMU NPHUHILMIAMU IEPEPadOTKU MHUHEPAIBHOTO CHIPbSi MU TEXHOJOTMYECKHX IPOLIECCOB
MIPOM3BO/ICTBA HEOPIraHUYECKUX MPOJTYKTOB U MAaTEPHUAJIOB;

- OCHOBHBIMHU CIIOCOOAMM YIpPaBICHUS MHTEHCU(DUKAIIMKY TEXHOJOTHYECKUX IIPOLIECCOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. Pacmeopenue, kpucmaniuzayus, cywxa, ooxicue, abcopoyus, SKCmpaKyus

BBenenue, knaccudukaiysi npoueccoB Mo KoJau4ecTBy U Tumy as. Bunel nporeccoB pacTBoOpeHUs
TBEPAbIX BEIIECTB: (U3NYECKOE PACTBOPEHUE, XUMUYECKOE pacTBOpeHHe. CKOPOCTh pacCTBOPEHUS U IIyTH €€
noBeiieHus. Ilpouecchl BoimenaunBanus. Kpucrtamnmzanus u3 pactBopoB. Ilonurepmuueckas u
n3oTepMuueckas kpucraminzauus. BeicanuBanue. Ocaxaenue. Cranuu kpuctaiumzanuu. OOpa3zoBaHue
3apOJIBIIIEH KPUCTATUTMIECKOM (pa3bl.

Kuneruka wmaccoBoil kpucramimzauuu. CBs3b MEXIy IapamMeTpaMu Ipoliecca M pa3MepaMu
obOpasyromuxcsi KpuctamuioB. COKpUCTAILTA3AIMS TTPUMECEH.

Cymika, 00KHT.

AOGcopOuus. [Ipumenenne abCOPOIMOHHBIX MPOIECCOB B TEXHOJIOTHU HEOPraHUYECKUX BEIIECTB.
PaBHOBecne W KMHETHMKA Ta30KUAKOCTHBIX peakmnuil. [{uddepenunanbupie ypaBHEeHUsS aOCoOpOIMU Ta30B
HETOIBI)KHBIMH JKUJKOCTSIMH U UX PEIICHUS. AOcopOrusi TepeMemnBaeMbIMH JKUJIKOCTSIMH H €€
Mojenu. Pacder ckopoctu abcopOumu, COMPOBOKIAEMON XUMHYECKOM peaKInei.

DKCTpakuus B TEXHOJOTMM HEOPraHM4ecKuX cosied u KucioT. CBONCTBAa HKCTPAreHTOB U
CEJICKTUBHOCTb ~ W3BJICUEHMS.  ODKCTpaKUMsl  HEUTpaJbHbIMM  peareHTamu. KarnoHooOMeHHass
aHMOHOOOMEHHAsl AKCTPaKIMs. B3auMOCBS3b CTPOEHUS SKCTPAreHTOB, SKCTPAKLUMOHHOW CHOCOOHOCTH U
cesiekTuBHOCTU. Kputepuu BbeIOOpa sKcTpareHTOB. OJHOCTyNeHYaras 3KcTpakuus. MHoroctyneHdaras
MPOTUBOTOYHAS SKCTpakLusa. MaTepuaibHbIid 6aaHC 1 0COOEHHOCTH pacyeTa SKCTPAKIIMOHHBIX KACKaI0B.

Pazoen 2. Aocopoyus, uonnulii 0omen, kamanus, gpromayus

Ancopbuust. Buasl aacopOuuu v MX NpUMEHEHUE B MPOMBIIIJIEHHOCTH HEOPraHMYECKUX BEILECTB.
N3buparensHocTs ancopOuun, kodhdunneHT pasaenenus. Kunernka amgcopOunn u necopOuu U3 rpaHy
agcopOeHTa.

HNonnblii o6meH. OcoOEHHOCTH UCHOJb30BaHUS HOHOOOMEHHBIX IPOLIECCOB B  IMOJYyYEHUU
HEOpraHMYeCKUX BemecTB. Tumbl HOHUTOB. KaTHOHOOOMEHHBIE, aHMOHOOOMEHHbIE U aMop(dHbIE
noHooOMeHHbIe cMOJIbl. (CBOWCTBAa HMOHWUTOB, OOMEHHAasi E€MKOCTh, TEPMOXHUMHUYECKas CTaOWUIBLHOCTD,
MEXaHHUYecKas IPOYHOCTh, OCMOTHYECKAasi CTAOMIBHOCTh. TepMOoJMHAMUKAa M KMHETHKa MOHHOIO OOMeHa.
Koadpunuent pacnpenenennst nonos. CelleKTUHOCTh. Pa3ienienne cMecu HOHOB.

Karanuz u karanutudeckue mpouecchl. Buapl KaTaiu3a: TOMOT€HHBII M T€T€POreHHbIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIN, KUCIIOTHO-OCHOBHOM, NOMM(YHKIIMOHAIBHBINA. ['eTeporeHHbIil KaTaan3
B TEXHOJIOTUHM HEOpraHmyeckux BemiecTB. OCHOBHBIE (PaKTOPbI, BIUSIOUIME HA CBONCTBA MPOMBIIIIEHHBIX
karanu3aTtopoB. CocraB, mopucrass cCTpykTypa, (opma u pasmep 3epeH. KuHeTuka KaTaaUTHUYECKUX
peakuuii. CTeneHb NpeBpalleHus, CKOPOCTh U KOHCTaHTa CKOpocTH peakiuil.  KuHeTnka  rereporeHHo-
KaTaJIUTHYECKUX pEeaKLMi, OCHOBHbBIC CTaJUH, IMOHATHE JUMUTHUpYIOIIEH cTaauu peakuuu. OCHOBHbIE
MEXaHU3MBbl TE€TEPOre€HHO-KATAIUTUYECKUX PEAKIUH. CBSI3b MEXAY MEXaHU3MOM peakuuu U ¢GopMoit
KMHETUYECKOTO YPaBHEHHS.

doTanus Kak MeTo]1 00oranieHus IPUPOJHOTo ChIpbsi. MexanusM ¢iaotaunu, GIoTOpeareHThl.

4 O0beM yueOHOM TMCHMIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuu 0,67 24 18
[Tpaxtueckue 3anstus (113) 0,67 24 18
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 1,67 60 45
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Bua konTpos: JK3aMeH
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeKyTOUYHAsl ATTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«TexHoJI0rust KATAJIU3ATOPOB)

1 Heab AMCHUIUIMHBI — NPUOOpETeHHE OO0YYAIOIIMMMCS YIIIyOJEHHBIX 3HAHUM, HEOOXOJIMMBIX
crenuagucTaM B O0JAaCTHM  TEXHOJOIMM  KaTajlu3aTOpOB Uil  MOCIEAYIOUIEH  MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOM M Hay4yHO-MCCIIEI0BATEIbCKOM JEATEJIbHOCTH B MOJYYEHUM MPOAYKIUH 33JaHHOTO
KayecTBa U TEXHUYECKU IPAMOTHOIO €€ MPUMEHEHUSI.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00y4YaIOIIMICH 10JI2KEH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHIuKatopamu ux aoctwkenus: [1K-2.2, TIK-2.3, TIK-
5.1, TIK-5.3, I1K-6.1.

3nams:

- COCTaB M CBOMCTBA KaTajlu3aTOPOB;

- METO/Ibl MOJIy4eHHs KaTaJu3aTopoB, OCOOEHHOCTH MPOBEACHUS CTaJUi MPOU3BOJACTBA U UX BIMSIHUE Ha
CBOMCTBAa KOHEYHOT'O MPOIYKTa;

- OCHOBBI (POPMOBaHUs U TEPMOOOPAOOTKH KAaTAJIN3aTOPOB U HOCUTENEH,

- 000pyI0BaHME B ITPOU3BOJICTBE KaTaIU3aTOPOB.

Ymemo:

- aHANU3UPOBaTh B3aUMOCBS3b COCTABA ChIPbs, TEXHOJIOTMUECKUX MapaMEeTpPOB U CBOMCTB MOJIydaeMbIX
KaTaJau3aTopOB;

- 000CHOBATh U COCTaBUTh TEXHOJOTUYECKYIO CXEMY KaTaJu3aTopa 3a/laHHOTO COCTaBa U CBOMCTB.

- IPOBOJUTH UCCIIEA0BAHNUS 110 33/IaHHBIM METOAMKAM U aHAJTU3UPOBATH PE3YIbTaThl IKCIIEPUMEHTOB;
Braoemy:

- 3HAHUSIMU TEXHOJIOTUHU KaTaJIU3aTOPOB 3a/laHHOTO COCTaBa U (JOPMBI;

- IOPUHLMIAMHU [OJ00pa TEXHOJOTMYECKON CXeMbl M OOOpYyIOBaHUS B IOJIYYEHHUU KaTalu3aTOPOB IS
Pa3IMYHbIX IPOU3BOICTBEHHBIX MPOIIECCOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Ocnosbl mexnonocuu kamaiuzamopos

Beenenue. OcHoBHble mnoHATHS. CocTaB  KaTalu3aTOpPOB, IIPOMOTOPBI. TpeboBanus,
IpenbsBIsSeMble K  IMPOMBIIIJIEHHBIM  KaTaiu3aropaMm. CBolcTBa  KaTalu3aTOpPOB:  aKTUBHOCTD,
CEJICKTUBHOCTb, YJENbHAsl IMOBEPXHOCTh U TMOPHUCTOCTh, MEXaHUWYEcKass MNPOYHOCTb, TEPMOCTOMKOCTD,
SJI0yCTOMYMBOCTD, TEIUIONPOBOJAHOCTb, TEMIIEpaTypa 3a)XUT'aHMs, CTOMMOCTb. VIcxXonHoe ChIppe MpHU
MOJIyY€HUH KaTanu3aTopoB. OCHOBBI U CIIOCOOBI MOTYYEHHUS KaTaau3aTopoB  THUIIBI KaTaJau3aToOpOB:
CMEIIIaHHbIe, OCAXKJCHHbIE, IUIaBJIEHbIE, CKEJIETHbIE, HAHECEHHbIE, KaTalu3aTOpbl HA OCHOBE MPUPOIHBIX
MaTepuaJoB M METOAbl WX MoiydeHus. [lnaBieHble KaTanu3aTOpbl U CKEJETHbIE KOHTAKTHBIE MAaCChI:
IJJATUHOBBIM CETYAThI KaTaJIu3aToOp OKMCICHHsS aMMHaKa, >KEJIE3HbIM KaTaJM3aTop CHUHTE3a aMMHAaKa.
MexaHnyeckoe CMELIEHUE KOMIIOHEHTOB: CYXOHW M MOKpBIM CIOCOOBI, KaTajau3aTop CHHTE3a METaHOoJIa.
OcHOBHBIE CTaJAMH B POU3BOICTBE OCAXKICHHBIX KAaTaJIN3aTOPOB: PaCTBOPEHUE, OCAKACHUE (COOCAXKICHUE),
¢buibTpoBaHME, IMPOMBIBKA 0CaaKa, (QOpPMOBKAa KaTalu3aTopa, CyllKa, NpokanuBaHue. OcaxIeHHbIE
KaTaJIn3aToOpbl KOHBEPCUM OKcHJa yriepoaa. @opMHpOBaHHE KPUCTAUIMYECKONM M IOPHUCTOM CTPYKTYpBI
KaTajau3aTopa Ha CTaJuu OCakJaeHHs. 30i1b-resib MeTo . MoHHBII 0OMeH B MpOU3BOACTBE KaTalu3aTOpOB,
KaTaJlu3aToOpbl C MOJICKYJISAPHO-CUTOBBIM 3 dexToM. CrnocoObl MPOMBIBKA OCAAKOB: JICKaHTAIUs,
penyibnamnus u Jip.

Tepmuueckas 00paboTka KaTaaM3aTOpPOB: Cymika ©  mHpokanuBaHue. CrocoObl  CYIIKH:
BBIMOpaXHBaHUE, CyOJuMMalusi, KOHBEKTHBHAs, KOHTAKTHAsl, paclbUIUTeNbHass. MeToabl perylinpoBaHUs
MIOPUCTOM CTPYKTYphl KaTalu3aTOpoB B Mmpoiiecce TepmooOpaboTku. DopmMoBaHHE KaTaau3aToOpoB U
HocuTenel: (opMoBaHUE W3 CYCHEH3UHM, 30J€il M pPAacTBOPOB — Ta30- U KuAkodazHoe (opMOBaHHE
(koarynsiuus B Kallle, paclbUIEHHE), ApOOJeHHE TBEpAOTO Marepuana, (OpMOBAaHUE MOPOIIKOB
(TabnerupoBaHue, IpaHyJIMpPOBAHNUE OKaTbiBaHUEM), (popMOBaHUE MacT (SKCTPY3Usl, BMA3bIBAHUE MACTHI).
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OcHOBBI  3KCTpY3UOHHOrO  (opMoBaHusl. (OCHOBHbIE MOJOXKEHUS (UBUKO-XUMUYECKON MeXaHUKU
JHUCIIEPCHBIX cucTeM. MeTobl HCCaeloBaHus U YHPaBIEHUS PEOJIOTUYECKUMHU CBOMCTBaAMH (OPMYEMbIX
JUCIIEPCHBIX CUCTEM.

OCHOBHbBIE HOCUTEIH KaTaau3aTopoB (OKCHU]I aJIFOMHHMS, LIEOJIUThI, CUIIMKAreilb, aKTUBHBIA yroJjib U
Ip.), UX CBOWCTBA M MeToAbl MoiydeHus. CrocoObl HAHECEHUs AKTUBHBIX KOMIIOHEHTOB HAa HOCHUTEINb:
HAaHECEHHE W3 pacIlaBOB, U3 PacTBOPOB, U3 KOJUIOMJHBIX CHUCTEM. AJCOpPOLIMOHHBIE W TMPOMUTOYHBIE
karanu3aTopbl. [IponuTka OKyHaHHWeM, ONPBICKMBAHHWEM, C YyIAapUBaHUEM pacTBopa. PerymupoBanue
ri1yOuHbl MponuTKU. OKCHJ alIOMUHUS KaK HOCUTENIb M KaTalu3aTop, €ro IMOJIydeHHE U IpUMEHEHHE.
Karanu3aTopbl 0O4NCTKHM OTXOIAIIUX Ia30B.
Pazoen 2. Texnonocuueckue cxemvl nomyueHuss KAMaiu3amopos

TexHosOrM4ecKkue CcxXembl MOJIY4YEHUs KaTalu3aTOpOB HAa MPHUMEpPE KaTalu3aTOpPOB OKHCIICHHS
MOHOOKCHJA YIJIEpOJa, KaTaau3aTopOB OYHCTKH BBIXJIONHBIX TIa30B aBTOTPAHCIOPTA, KaTAIW3aTOPOB
OKHUCJICHHUSI OpPraHMYeCKHX BEIIECTB B CTOYHBIX BOJAaX, KOHBEPCHM NPUPOAHOro raza u jap. CocraBieHue
CXEM I10 33JIaHHBIM COCTaBaM M YCJIIOBHUSM HCIOJIb30BAaHUs KATaIM3aTOpPOB. Pemienne 3a1a4 no moJry4eHHIo
OCaX/ICHHBIX 1 HAHECEHHBIX KaTaJu3aToOpOB.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuu 0,67 24 18
[TpakTnueckue 3anstus (113) 0,67 24 18
CamocrosiTeJibHas paboTa 2,67 96 71,7
KonrakTHas camocrositenbHas paboTa 0,4 0,3
1,1
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHBI
«TexHoJ10rMsl HEOPraHUYEeCKHUX BellleCTB: KATAJIMTHYECKHE NPoecChDy

1 Heap aucuumiauHbl — npuoOpeTeHre oOydyarolMMUCA 3HAHUNW M KOMIIETEHUMH B 00jacTu
TEXHOJIOTUM HEOPraHMYECKHX BEIECTB, BKJIIOYAs KAaTAIUTUYECKUE IMPOILECCHl U X O0COOEHHOCTH B
TEXHOJIOTUU OCHOBHOT'O HEOPTaHUYECKOTO CHHTE3a, a TAKXKe U3ydyeHue (PU3NKO-XUMHUYECKUX OCHOB U
(akTOpPOB, BIAUSIOMINX HA HEOPraHUYECKHUE MPOLIECCHI.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIACS TOJIKEH:
Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:
[1K-2.3, TIK-5.1, TIK-5.3, I1K-6.1, TIK-6.2

3HATh:

- OCHOBHBIC IIOHATHA TEXHOJOTMH HCEOPraHNMYCCKUX BCHICCTB MW KATAJIUTHYCCKHUX IIPOLECCOB,
MPEACTABICHUHN O €€ OTIIMIUTEIbHON 0COOEHHOCTH;

- OCHOBHBIC 3aKOHOMCPHOCTH TECXHOJIOTHMHN HCOPraHMYCCKUX BCUICCTB WM OCHOBHBLIX HCOPTaHHMYCCKHUX
MPOJIYKTaX CBSA3aHHOIO a30Ta U CEPHON KUCIIOTHI.

YMETh:
- HCIOJIb30BaTb MCTOABI HMCCICAOBAHUA W OIPCACIICHUA TMMapaMCTpOB MPOUECCOB OCHOBHOI'O

HEOPraHM4YECKOr0 CUHTE3a;

- aHANM3MPOBATh B3aUMOCBS3b TEXHOJOTMYECKHX MapamMeTpoB U 3(G(GEKTUBHOCTH IHpoliecca H
Ka4yeCTBO MPOIYKIUH;

- TPOBOAMUTH SKCIEPUMEHTHI MO 3aJaHHBIM METOINKAM;
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- AHAJIM3UPOBATH PEIYJIbTAThI OKCIICPHUMCHTOB,

BJANCTD.
- MCTOJaMU KAQUYCCTBCHHOI'O U KOJIMYECCTBECHHOTO aHAJIM3a HCOPIraHMYCCKUX BCIICCTB;

- MCTOAaMHU TCOPCTUUCCKOTO H OKCICPUMCECHTAJIBHOTO HCCICAOBAHHA TCXHOJOTHMYCCKUX ITPOLECCOB
IMPOU3BOJACTBA HCOPIraHNICCKUX BCIICCTB U MATCPUAJIOB,

- MCTOAaMM OIIPCACIICHUA MapaMCTPOB MATCMATHYCCKHUX MO}ICJ’I@I\/’I TEXHOJIOTUYCCKUX aIlllapaToB IIO
OKCIICPUMCHTAJIBHBIM JJaHHBIM.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paznen 1. ®Pu3uKO-XUMHYECKHE OCHOBbI M TEXHOJIOTMHM INPOLECCOB pa3/iejieHUs Ta30BbIX cMecei
CJI03KHOT'0 COCTAaBA U CHHTE3a NPOAYKTOB OCHOBHOI0 HEOPraHMYeCKOro0 CHHTe3a

IIpouecchl 04YUCTKH ra30BbIX OTOKOB OT BPeJIHbIX IpUMecei

Karanutuueckoe  ruapupoBaHue U JIETHAPUPOBAHUE  CEPOOPraHMYECKUX  COEAMHEHMI.
Karanurtuueckas 0OUMCTKa OTXOSIIUX Ia30B OT OKCHUJIA a30Ta U cepbl. AICOPOIIMOHHbBIE METO/IbI OUUCTKU U
paznenieHus razoB. AncopOLUOHHAs OCYILKa ra30B. AJCOPOLIMOHHAS OUYMCTKA OTXOASIIUX ra30B OT OKCUIOB
yriaepoja, cepbl M azoTa. AOCOpOLMOHHAs OYMCTKAa Ta30B OT OKCHUIOB YIJepojd, COCIUHEHHM Cepbl.
Kpuorennsie rpoiieccbl 04UCTKH U pa3AesieHus Ta30B, TEPMOJMHAMUKA IIpoIiecca.

Heoprannyeckue CMHTE3bl HA OCHOBE ra30BOI0 ChIPbS

Cuntes ammmaka. @OU3MKO-XMMHUYECKHE OCHOBBI CHHTe3a. TexHomorusi mpouecca. OcobeHHOCTH
SHEProTEXHOJIOIMH MPH MOJIyYEHUH aMMHAKA.

TexHomorusi pa30aBicHHON a30THOW KHCIOTHL. [IpOMBINIICHHBIC arperathl MPOW3BOACTBA pPa30aBIICHHOMN
A30THOW KUCIIOTHI, MX KJIACCH(UKAIUS 10 TEXHOIOTHIECKAM TTapamMeTpam.

TexHOMOrusl KOHIEHTPUPOBAHHOW a30THOM KHCI0ThI. OCHOBBI KOHILICHTPUPOBAHHUS pa30aBICHHOW a30THOMH
KHCJIOTHI X IPSMOU CIIOco0 MOMydeH s KOHIIEHTPUPOBAHHOM.

TexHonoruss cepHol KHUCIOTBL. llomydeHue CEpHOM KHCIOTBI METOIOM JBOMHOIO KOHTAKTUPOBAaHUS U
nBoiiHou abcopouuu (JAK-1A).

[onyuenne ammuauHod cenmuTphl. TexHomorust cynbdara ammonus. CuHTe3 KapOamuga (MOUYCBHHBI.
TexHomorus mporiecca ¢ JKUIKOCTHBIM peluKIoM. CTPUIIIMHT — IPOIIECC MOTYISHUS MOUYEBUHBI.

Pazgen 2. Oco0eHHOCTH anmaparypbl M TEXHOJIOTMYeCKOro odgopMiieHHEe IPOLECCOB
HEOPraHU4YeCKOro CHHTEe3a
BapuaHTbl TEXHOJIOTMUECKON peaau3aluu MpPOLIECCOB TEPMUUYECKON IMepepabOTKH BEIIECTB U HX

CpaBHCHHC 110 CTCIICHH M3BJICUCHUA LICJIICBOrO IPOAYKTA, 3aTpaTaM UM BO3MOXHOCTU YTHIIM3allUHU OTXO/OB.
XapakTepucTruKa OCHOBHBIX allapaTos.
KoHCTpyKTHBHBIE 0COOCHHOCTH JIEKTPOJIN3EPOB IS PA3JI0KESHHS BOJIHBIX XJIOPHUIOB.
Texnonorudeckoe oGopmieHue aacOPOIMOHHBIX MPOIECCOB.
TexHoIOTHYECKHE CXeMbl CHHTE3a aMMHUaKa U 0COOEHHOCTH 000PYI0BaAHUS.
KoHcTpyKTHBHBIE OCOOEHHOCTH OCHOBHOTO OOOpYAOBaHMS IMPOU3BOJCTBA a30THOM KHCIOTHI M
Kapbamua.
Paznen 3. Pemienust 3K0J10rn4ecKuX mNpodJieM TeXHOJIOTMH OCHOBHOI'O HEOPraHUYEeCKOr0 CHHTe3a

Pemenus sxogornyeckux npodsieM TeXHOJIOIMH HEOPraHUUECKOIO BEIIECTB

OcHOBHBIE HKOJIOTUYECKUE TIPOOJIEMBI U UX PEIIEHUE MPHU MOJYyYEeHUH BOJOPOJA U CUHTE3-Ta30B.

[IpoGnembl OXpaHbl OKpYKaOLIEH Cpefibl AEKTPOXUMUUYECKUX TPOU3BOJICTB.

[IpoOGnembl 3K0JIOTHH TPU CUHTE3€ aMMHUAKa.

[IpoGnemsl 3arpsizHeHHs] aTMOc(epbl OTXOAALUIMMH ra3aMu MHpU IPOU3BOJACTBE pa3z0aBICHHON U
KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI.

[IpoOnembl 3arpsi3HEHHs OKpYKarolled cpeabl MPU MOJTYYEHWU CEpHOM KHUCIOTBHI U MYTH HX
peuieHusl.

JleTokcuKanus OTXOJAIIMX I'a30B U OYMCTKA CTOYHBIX BOJI B HEOPraHUYECKOM ITPOU3BOICTBE.
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4 O0beM yueOHOM TMCUUILTHHBI

Bun yue6Hoii pa6oThl 3E ikan' iﬂp'
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 7 252 189
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKYU (npu

Haauyuu)

Jlexuu 1,333 48 36
B TOM 4ucIie B popme NpaKTUUECKONW NOATOTOBKH (npu Haiuyuu)

[TpakTnueckue 3anstus (113) 1,333 48 36
B TOM 4ucIie B (popme NpaKTUUECKONW NOATOTOBKH (npu Hanuyuu)

Jlaboparopusie padoTs! (JIP)

B TOM 4ucIie B popme NpaKTUYECKON NOATOTOBKH (npu Haiuyuu)

CamocrosiTesibHasi paboTa 3.333 120 90
CamMocTosATenpHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTUINHBI (u1u Opyeue

8UObI CAMOCOSAMENLHOL pabombl) 3,333 120 90
Buja kouTpoJs:

Ik3aMeH (eciu npedycmompen YII) 0,99 35,6 26,7
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTAIHs 0.01 0,4 0,3
[ToaroToBKa K 9K3aMeHYy. ]

Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«TexHoJI0rMsi HEOPraHMYECKUX BellleCTB: MUHEPAJIbHbIEe YI00PEeHUS H COJIN»

1 Heab AMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOYydYaIOIIMMUCA YITYOJNEHHBIX 3HAHUNA H
MIPAKTUYECKUX HABBIKOB B 00JaCTH (PU3MKO-XMMHUYECKUX OCHOB M TEXHOJIOTMM IOJIyYEHUS MHUHEpPAIbHBIX
y10OpeHui U coJieil U UCII0JIb30BAHNHU UX B MPOPECCUOHANBHOMN 1€ATEIbHOCTH.

2 B pe3yabraTe H3yYeHHUs] TUCHUILIUHBI 00YYAIOLIUICA J0JI/KEeH:

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

1IK-2.3, IIK-5.1, [IK-5.3, IIK-6.1, I[IK-6.2, I1IK-6.3

B pe3ynbraTe n3yueHus: AMCUUILIUHBI CTYIEHT OakajaBprara JOJDKeH:

3namo:

— KJaccupUKalUI0 U XMMHYECKHE CBONCTBA POAYKTOB OCHOBHOTO HEOPTraHUUECKOIO CUHTE3a;
— TEOPETUYECKUE OCHOBBI MOJYYEHUS! HEOPraHUYECKUX BEIECTB; MEXaHU3Mbl OCHOBHBIX HEOPTraHHMUECKUX
peakuuil ¥ ux oOuIre KUHETUYECKUEe 3aKOHOMEPHOCTH;
— OCHOBHBbIE THUIIbl 1 KOHCTPYKLIMU PEAKTOPOB JJIsl IPOBEJCHHUS IPOLIECCOB;
— METOJbl MOJEJIMPOBAHUS U ONTHUMU3AIMHN TEXHOJIOTHUYECKUX MPOLECCOB MPOU3BOJICTBA HEOPIaHUUECKUX
BEILECTB;
— CHCTEMBbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTMUYECKHUX IPOIECCOB U OTIENbHBIX Y3JIOB
TEXHOJIOTHYECKOM CXEMEI,
— TEXHOJOTMYECKHE IMPUHLHUIBI OCYLIECTBICHUS XUMUYECKUX MPOLECCOB MOIYYEHUs], MUHEPAIbHBIX COJIeH
U y1oOpeHuii;
Ymemo:
— HCII0JIb30BaTh METO/IbI UCCIIEI0BAHUS U ONIPEAETICHUS TapaMeTPOB TEXHOJIOTMUHBIX MPOIIECCOB;
— aHaJIM3UPOBATH B3aUMOCBS3b TEXHOJIOIMUECKUX MapaMeTpoB ¢ APPEKTUBHOCTHIO MPOIecca U KaueCTBOM
TIPOJyKIIHH;
— MPOBOJUTH SKCIIEPUMEHTHI 110 33/IaHHBIM METOAUKAM; aHAJIU3UPOBATh PE3YIbTaThl IKCIIEPUMEHTOB.
Bnaoemuv:
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— METOJaMM pacuera HEOOXOJMMBIX TEXHOJOTMYECKMX IapaMeTpOB Ha OCHOBE SKCIIEPUMEHTAJIBHBIX U
JUTEPaTypPHBIX TaHHBIX;

— METOJAaMM TEOPETUYECKOTO U OKCIEPUMEHTAIBLHOTO HCCIIEIOBAaHUS TEXHOJOTMYECKUX IPOLECCOB
IIPOM3BO/ICTBA HEOPIrAHUYECKUX BEILIECTB;

— ONpEeNeNeHUs  IapaMeTpoB  MaTeMaTUYECKUX  MOJENed  TEXHOJIOTMYECKHX  alllaparoB IO
AKCIEPUMEHTAJILHBIM JTaHHBIM;

— MporpaMMamH JUisl IOCTPOSHHS U ONTHUMM3AIMHN TEXHOJIOTHYECKON CXEMBI;

— METOJaMU TEXHUKO-IKOHOMUYECKON ONTUMH3ALUN TEXHOJOTHYECKHX CXEM.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. OOmme cBeaeHUsi 0 MPOAYKTAX HeOpraHu4yeckoii xumuu. BBenmenue. 3HaueHue
MIPOJIyKTOB TEXHOJOTMM HEOPraHMYEeCKHX BEIIECTB B AKOHOMHUKE cTpaHbl. Poib ynoOpeHuil B KU3HU
pactenuii. Colpb€ U SHEPTUs ISl IPOU3BOACTBA KUCIIOT, COJIEH U y10OpeHu .

Pa3znesn 2. PaBHoBecue M KMHeTHKa B TeXHOJOTMM HeOpPraHM4YecKUX BeulecTB. PaBHOBecue u
KMHETHKa B BOJHOCOJIEBBIX M COJICIJIaBKUX cucrteMax. [IpuMmeHeHue auarpaMm pacTBOPUMOCTH B
TEXHOJIOTUU HEOPraHUYECKUX BELIECTB.

Paznen 3. TumoBble mnpomecchl W ONepauMM B TEeXHOJOrHM HEOPraHMYeCKHX BellecTB.
PactBopenne u KpucTaU3ayy COJeH, pa3felieHue COJied W MPHUPOTHBIX MHUHEPAIOB, TEPMOOOpaOOTKa.
['MrpocKonMYHOCTh U CIIEKUBAEMOCTh MUHEPATILHBIX YOOPEHUIH.

Paznen 4. TexHosoruss OCHOBHBIX MHMHEpPAIbHBIX YyAoOpenuii. [Ipom3BOACTBO a30THBIX,
KaJTUNUHBIX, (OCPOPHBIX, CIIOXKHBIX, CMEIIAHHBIX U MUKPOYAOOpEHUH. DKOJOTHYECKUE aCIEKThI
MIPOM3BO/ICTBA PA3IMYHBIX BUIOB y10O0pEeHUI

4 O0beM yueOHOM TMCUMILTHHBI

O0bEM TUCIUATUIHHBI

Bua ye6uoi pabote! 3E Axan. 4. AcTp. u.
OO611ast TpPYA0EMKOCTh AUCHUIIINHBI 6 216 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,24 80,6 60,5
B TOM 4YucJjie B popMe NPaKTHYECKOI MOATOTOBKH ) ) -
(npu nanuuuu) -
Jlexmun 0,89 32 24
[TpakTnueckue 3anstus (113) 1,33 48
Jlaboparopusie padots! (JIP) ; - ;
CamocrosiTeJibHAs paboTa 2,76 99,4 74,5
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
2,76
CaMOCTOSTEIbHOE H3YUYEHUE PA3/IETIO0B AUCHUIIIMHbI 99 74,2
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0.4 0,3
1 2
IToaroroBka K 3K3aMeHy. 35,6 35,7
Buj uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«OCHOBBI KBAHTOBOI XMMHUHU HEOPraHUYECKUX BelleCTB)

1 Henb AMCUMIVIMHBI — COCTOUT B U3YYEHUH OCHOBHBIX IMOHATHM COBPEMEHHON KBAaHTOBOM XUMHUHU U
KBAaHTOBO-XMMHMUYECKMX METOJOB pacuera CTPOCHHUsS MW CBOMCTB XUMHYECKMX CHCTEM; BO BBEICHHUH
CTYJIEHTOB B KPyI' OCHOBHBIX IIPE/ICTABJICHUI O XUMHUYECKOU CBA3U U MEKMOJIEKYJIIPHBIX B3aUMOICHCTBUAX
U O3HAKOMJIEHMM Ha 3TOM OCHOBE C OCOOEHHOCTSIMH XMMHUYECKOW CBSI3M B XMMHYECKHX BEIIECTBAX U
O0OyCIIOBJIEHHBIX J3THUM CBOMCTBAMHM MAaTE€pHaJOB; B OCBOECHHMU pPAOOTHI C OCHOBHBIMU KBAHTOBO-
XUMUYECKHMH KOMIIBIOTEPHBIMU IIPOTPaMMaMH, UCIIOJIb3YEMBIMU Ha IIPAKTUKE.
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2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH
Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U UHAUKATOPaMU UX JIOCTHKEHUS:
1IK-2.1, [IK-2.2, [IK-2.3, IIK-4.1, [IK-4.2, I1IK-4.3

3nams:
- OCHOBHBIE TIOJIOKEHUS KBAHTOBOM XUMHUH, COBPEMEHHOM TEOPHUM XHUMHUYECKOM CBSI3U U
MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBUS U IPUMEPHI €€ IPUMEHEHUS K KOHKPETHBIM XUMHUYECKUM CHCTEMaM;
- IPUHLMIBI KOJIMYECTBEHHOM XapakTepu3allMM aTOMHON M 3JIEKTPOHHOM CTPYKTYpPhl MOJIEKYJISIPHBIX
CUCTEM;
- OCHOBHBIE B3aUMOCBSI3U MEXY 3JIEKTPOHHON CTPYKTYPOH M (PU3UKO-XUMUYECKMMU CBOMCTBAMU BEILIECTB,
JIe)KAaIIue B OCHOBE YIIPABJICHUS! CBOMCTBAMM;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PAaCUETHBIX METOJOB U 00JIaCTH HX
MPUMEHUMOCTH.

Ymems:
- MPUMEHATh KBAHTOBO-XMMHYECKHME IMOJXOJAbl M METOJbl Ui pacuera, MHTEPHpPETaluu U MpeacKa3zaHus
CTPOEHHSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:
- DJIEMEHTapHBIMU HaBBIKAMM IIPUMEHEHUSI KBAHTOBO-XMMHUYECKUX MOJXO0/I0B U METOJIOB U UHTEPIIpETalun
pe3yJibTaTOB IpPU PEHIEHUH MPAKTUYECKUX TEXHOJIOIMYEeCKHX 3aJad M CTaHAAPTHBIMU  KBAHTOBO-
XUMHYECKUMHU KOMITbIOTEPHBIMU ITPOrPAMMaMHU.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Beeoenue. Tlpenmer kBaHTOBOW XUMHUHU. Pojib KBAaHTOBOW XMMHUM B ONMHCAHUM XUMHUYECKUX SIBJICHUU W
IIpOLIECCOB. B3anMMOCBSA3b KIACCUYECKON U KBAHTOBOM MOJEINIEH MOJIEKYIL.
Pazoen 1. Obwue npunyunst K6aHMOBOU XumMuu
1.2. OcHOBHbIE IPUOTUKEHHUSL.
OcCHOBHBIE MOJIO)KEHUSI KBAaHTOBOM MEXaHMKH. BapualnoHHBIH METOJ HaXOXIACHUSI BOJHOBBIX (YHKIIHM.
[TpubnmkeHne He3aBUCHMBIX dYacTull. MeTOoJ caMOCOTJIaCOBAHHOIO MoJisi Aisi aToMoB. IlpuGmmxenue
LEHTPAJIBLHOTO MOJIsl. ATOMHBIE OPOUTAIH U UX XapAaKTEPUCTHUKH.
1.3.  OaHO31IEKTPOHHBIE U MHOTOXJIEKTPOHHBIE BOJIHOBbIE (DYHKIIMU U METO/IbI UX pacyera.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOUW BOJHOBOM ¢yHkuuu. CnuH-opOutanu. [lerepmunant Cneiitepa.
Beenenue B meroast Xaptpu-®oka u Kona-lllama, xumMuueckass TpakTOBKa Pe3yJbTaTOB. DJIEKTPOHHBIC
KOH(UTypali aTOMOB C TOUKH 3pEHUSI KBAHTOBOM XUMUHU.
Paszoen 2. Memoowi keanmosoti xumuu
2.1. MonekynspHasi CTpYKTypa, JIEKTPOHHAsI KOPPEIISILIUL.
[Ipubmxenne bopua-OnmnenreiiMepa, aagnabaTuyecKuii MOTEHIHAI U TIOHATHE MOJICKYISIPHOW CTPYKTYpHI.
Metonet Xaptpu-®oka u Kona-lllsoma nmns monekynsl. Ilpubmmxenne MO JIKAO. DnekrpoHHas
Koppemsiiusi. MeTos, KOH(PUIrypalluOHHOTO B3auMOACHCTBUS. Teopusi Bo3mymieHuid. Pacuer snHeprum
JMCCOLMALUN XUMUYECKUX CBSI3EH.
2.2. Hesmnupuyeckue u Moy MINPUIECKAE METOBI.
Wepapxust meTosn0oB KBaHTOBOW XuMmuu. Hesmmnmpuueckass kBaHTOBass xumHs. bazuchele (yHKUuu 11
HEAIMIIMPUYECKUX pacueToB. ATOMHBIE U MOJIEKYJIsIpHbIe OazucHble HaOopbl. Ponb Ga3ucHbIX QyHKIUN B
ONHMCAHUU CBOMCTB MoJiekyll. llomysmnupuueckue metonpl. BajeHTHoe npubiamkeHHe. T-3JEKTPOHHOE
npubmokenue. Meton I[appuzepa-Ilomna-Ilappa. IlpocToit u pacumupenHsiii MeToabl XOKKens. TOUHOCTh
KBAaHTOBO-XMMHUYECKHX PACUETOB CBOMCTB MOJIEKYJI.
Pazoen 3. Xumuueckas c6s13b u MedHcMoNeKYIAPHbLIE 83AUMOOCUCBUSL
3.1. Xumunueckas CBsI3b U MEXKMOJIEKYIISIPHBIE B3aUMOAEHCTBHSL.

OpOuTanbHas KapTHHAa XUMHUYECKOM CBsA3M. KOHCTpYKTHMBHAas M JECTPYKTHBHAas HHTEp(epeHIus
opbutaneii. MonekynspHble OpOUTanM U UX CUMMeTpuiiHas kiaccuukanusa. KoppensunoHHble
qyarpamMMbl. DJIEKTPOHHbIE KOHPUIYpalluu JIBYXaTOMHBIX MOJIEKY/I. AHAJIU3 3acelleHHOCTEeW opOuTaie mo
Mamukeny. [lonsTHE 0 3apsiiax ¥ NOPAIKAX CBA3EH.

[IpocTpaHncTBEHHOE  pacmpeneiaeHue  dJIEKTPOHHOM  INIOTHOCTH M XMMHUYECKas  CBSA3b.
MexxmonekysipHble B3aumoaeiicTeus. JledopmanimonHast 31eKTpoHHas IIOTHOCTh. CHIlbl B MOJIEKYJ1aX.
3axnouenue. KBaHTOBAsI XMMUS KaK HHCTPYMEHT IIPOTHO3a B XUMHUHU.

OO61Iee KOJITMYECTBO pa3aeioB — 3.
4 O0beM yueOHOM TMCUMILTUHBI
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O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMILJIMHbBI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinmu 0,445 16 12
[Tpaxtuueckue 3ausarus (113) 0,445 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHasi paboTa 1,11 40 30
KonTakTHas camocrositenbHas pabota 0,4 0,3
1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 39,6 29,7
Buja koHTpoOJISI: 3a4eT ¢ OLCeHKOMH

5.3 IncuunjauHbl 4acTu, GopMHpyeMoii y4aCTHUKAMHU 00pa30BaTe/IbHbIX OTHOLIEHU (IUCHUIIMHBI
10 BbIOOpY)

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«OCHOBBI IKCIIEPUMEHTAJBHBIX HCCIEAOBAHUN B TEXHOJOIMH HEOPTAaHUYECKHUX BeleCTB)

1 Heap aucuunauHbl — mpuoOpeTeHrne 00yJaroIUMHC 3HAHUM OCHOB METOJIOJIOTHH, TTPUHITUTIOB
OpraHU3aIui UCCIICIOBAHUM B XUMUYECKOW TEXHOJIOTUH HEOPTAHUYECKUX BEIIECTB
2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YYAIOMIUICS 10JIKEH::
Obnadams cneAyOIMUMHA KOMIIETCHIIMSMU U MHAUKaTopamu ux goctmxenus: YK-1.3, TIK-3.3, TIK -
4.2, IIK — 4,3.
3nams:
— METOJIbI 00pa0OTKU PE3YNITATOB SKCIIEPUMEHTA;
— MPUHIUIBI  UCCTeAOBaHUS  (a30BbIX pPABHOBECHH B TETEPOrCHHBIX CHUCTEMaX, KPHUTEPUU
YCTaHOBJICHUSI PAaBHOBECHS,
— HCCIIEIOBAaHUE PABHOBECUN B CHCTEMAX «Ta3 - XKUIKOCTbY, OKUIKOCTb — TBEPAOE TEJIO», «Ira3 —
TBEPJIOE TEION;
— 0COOEHHOCTH U3YYCHHS] KHHETUKU TOTIOXUMUYECKHUX U T€TEPOTCHHO-KATATMTUYECKUX MTPOIIECCOB
Ymemy:
— MPUMEHSATh TEOPETHUYECKUE 3HAHUS 10 XHMHUHM W TEXHOJOTHHU HEOPTaHWYECKUX BEIIECTB IMIPU
BbinosiHeHu HUP u BoImycKHON KBanU(pUKAIIMOHHOM paboThI;
— MPUMEHATh TpaBwia [nOOca mid HaAXOXKIACHUS TPEACIbHOW pa3sMEPHOCTH B HCCIICIOBAHUU
PaBHOBECHI M KHHETUKH I'€TePOTreHHO-KATATUTHICCKUX PEAKIIHIL;
- KOHCTPYMPOBATh JKCIIEPUMEHTAIBHYIO YCTAaHOBKY ISl WCCJEJAOBAHUS PABHOBECHS W KHHETHUKU
TeTEPOreHHBIX MPOIIECCOB;
— MIPOBOJIUTH SKCIIEPUMEHTHI 110 33/IaHHBIM METOIUKAM;
- aHATM3UPOBATH PE3YIbTATHI IKCIIEPUMEHTA;
Braoemy:
— MJITAHUPOBAHUEM U MPOBEJCHUEM HAYYHBIX MCCIICAOBAHUN B O0JACTH TEXHOJOTUH HEOPTaHHMYECKUX
BEIIIECTB;
— cnocobamu morcka, coopa u ananusza HHGOPMAIIHIH;
— METOJIJaMU TEOPETHUYECKOTO W OSKCICPUMEHTAIBHOTO MCCIEIOBAHUS TEXHOJOTHYECKUX TMPOIIECCOB
MIPOM3BOICTBA HEOPTaHUUECKHUX BEIIECTB U MATEPUATIOB;
— METOJIJaMU MaTeMaTUYECKO 00pabOTKH PEe3yabTaTOB SKCIIEPUMEHTA.
3 Kparkoe coaepxxanue TUCUUILIMHBI
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Pa3nes 1. DxcnepuMeHTaIbHbIE METObI HCCJIEJOBAHNN B XMMHYECKOH TEXHOJIOTMH HEOPraHU4YeCKNX
BellecTB.

1.1. DxcnepuMeHT B XxuMudeckoil TexHosioruu. Hayunsle uccienoBanus: ¢yHIaMeHTaIbHbIE, TOUCKOBBIE,
NpHUKIagHble U pa3paboTku OCHOBHBIE 3aJlaud AKCHEPHUMEHTAIbHBIX HCCIEIOBAaHUN B XHMHUYECKOM
TEXHOJIOTUU. MaTemaTudeckasi 00paboTKa pe3yJabTaToB SKCIIEPUMEHTA.

1.2. TlnanupoBanue skcnepumenTa. Jlabopatopnoe obopymoBanue. M3mepenue temmepatypsl. Co3gaHue
M30TEPMUUYECKHUX yclIoBHM. M3Mepenne pacxoa0B )KUIKOCTH U Ta3a. Co3/naHne BRICOKMX U HU3KUX JIaBJICHUM
Paznea 2. U3yuyenue ¢pa3oBOro paBHoBecHs B reTepOreHHbIX CHCTeMAaXx.

2.1. OcHOBHbIE MPUHLMIIBI U3y4eHUs (Pa30BBIX PAaBHOBECUM, BHITEKAIOIINE U3 KOHUEMIUU JUHAMUYECKOIO
paBHoBecusi. Mcnonb3oBanue mnpaBwia (a3 ['mbbOca 11 HaxOXIEHUS MpeAeabHOW pPa3sMEpPHOCTH B
uccienoBaHusax (a3oBbix paBHOBecuil. Kpurepun ycraHOBIEHUS MPAKTUYECKOTO PABHOBECHSI.

2.2. OCHOBHBIE METO/IbI U3YYCHHSI PABHOBECHSI: CTATHYCCKUH, TMHaMuUeckuii. MiccienoBanne paBHOBECHS B
CUCTEMeE JKUJKOCTb - TBepJoe Teno. ccnenoBanue paBHOBECHSI B CUCTEME a3 - JKUJIKOCTb.

2.3. HccnenoBanue paBHOBECHsI B CHCTEME ra3 - TBepaoe Teso. OCHOBHBIE THUIIBI CHUCTEM, MapaMeTphbl U
UHTEpBaJl UX uU3MeHeHus. llpuMeHeHue METOJ0B HMHCTPYMEHTANbHBIX (U3UKO-XUMHUYECKUX METOJIOB
aHanu3a, GU3NIECKUX METOJIOB In Situ.

Pa3zpnen 3. U3yyeHne KHHETHKH IeTepPOreHHbIX PeaKIuii.

3.1. UccnenoBanue KUHETHKU KaTaJUTUYECKHX pPEAKLIMA B CUCTEMAax ras - KaTajau3aTop U KHUJIKOCTb -
KaTajau3aTop; 00lue NPUHIIMIIBL, JIUMUTUPYIOIIKE cTaguu. [IpoTOUHbIi peakTop 11eanbHOro BHITECHEHUS U
€ro MoJeNb MPUMEHHUTEIBbHO K oOpaTHOW 3amauye. MHTerpanbHbll U auddepeHuuanbHbld  peakTophbl.
HupkynsuuoHHble ycTaHOBKH. CpaBHHUTENbHAs XapaKTEPUCTUKA MPOTOYHBIX U LUPKYISLUOHHBIX
pEaKTopoB.

3.2. Tepmudeckuit ananu3. Bo3smokHOCTH MeTO1a

4 O0beM y4eOHOii U CHUNIHHBI:

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

O01mas TpyA10eMKOCTh JUCUMIJIMHbI 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,7 96 73
Jlexinm 0,4 16 12
B TOM 4ucIie B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu)
[TpaxTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B popme NpaKTUUEeCKON NOATOTOBKHU (npu Haiuyuu)
Jlaboparopusie padots! (JIP) 1,8 64 48
B TOM uucIie B (popme NpaKTUUECKONW NOATOTOBKU (npu Haiuyuu) 1,8 64 48
CamocrosiTeJibHAas padoTa 120 119,6 88,7
Konrakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 0.3
3a4 ¢ oy.) ’ ’
CamMocTosATenbHOE U3YUCHUE PA3/ICTIOB JUCIUTUINHBI (U1u Opyeue
8UObL CAMOCOAMENLHOU pabomwl)
Bua konTpoJs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«MeToabl Hcc/IeIOBAHUI B TEXHOJIOTMH HEOPraHMYEeCKUX BelleCTB»

1 Heap aucuMmiMHbI — npuoOpeTeHre oOydyarolMMUCA 3HAHUN OCHOB METOJIOB M INPHUHIIMIIOB
OpraHU3aly UCCIIEI0BAHUM B XUMHUUYECKOW TEXHOJOTMY HEOPTAHUYECKUX BEIIECTB

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams cneAyOIMUMHA KOMIIETCHIIMSIMU U MHAUKaTopamu ux goctmxenus: YK-1.3, TIK-3.3, TIK -
4.2, 11K - 4,3.

3nams:
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- OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepHalibl, JlabopaTopHoe O0O0OpyJdOBaHHME JJIsi H3MEPEHUs U
KOHTPOJISI IaBJICHHUSI, TEMIIEPATYPbl, CKOPOCTH I'a30BbIX IOTOKOB;
- METO/Ibl CO3/IaHMsI HU3KUX U BBICOKHUX JIaBJICHUM U TEMIIEPATYP;
- OCHOBHBIE IIPUHLMIIBI HCCIECJOBAaHUS pPABHOBECUM B TETEPOTCHHBIX CHCTEMAX M KHUHETHUKH
TOIMOXVUMHUYECKUX U T€TEPOTr€HHO-KATAJTUTUIECKUX TIPOLIECCOBY;
- METO/1bI PU3UKO-XUMUYECKOTO aHalIn3a, IPUMEHIEMbIE JUIsl aHAJIM3a PEe3yIbTaTOB dKCIIEPUMEHTA
Ymemy:
- MPUMEHSITh TEOPETUYECKHE 3HAHHUA 1O XHMHUU M TEXHOJOIMM HEOPraHMYECKHUX BEILECTB IpHU
BbinosiHeHu HUP u BoimyckHON KBasIM(pUKAIIMOHHOM paboThl;
- OCYILIECTBIISATH BEIOOP KOHCTPYKLIMOHHBIX MaTepUaAIOB U MOHTaX JIaDOPaTOPHON YCTaHOBKH;
- IIPOBOJIUTH 3KCIIEPUMEHTHI 110 3aIaHHBIM METOAUKAM;
- AHAJIM3UPOBATH PE3YJIbTATHI IKCIIEPUMEHTA;
Braoemy:
- METOJaMU TEOPETHYECKOI0 M SKCIEPUMEHTAIBHOTO HCCIIEIOBAHMUS PABHOBECUS W KUHETHKHU
ITPOU3BO/ICTBA HEOPraHUUYECKHUX BEIIECTB U MATEPUATIOB;
- criocobamu rmoucka, coopa u aHaauza HHGOPMaLIUK;
- METOJaMU TEOPETHYECKOTO M SKCIEPUMEHTAIBHOIO HCCIECJOBAaHUSA TEXHOJIOTMYECKUX IMPOLIECCOB
IIPOU3BO/ICTBA HEOPraHUUYECKHUX BEIIECTB U MATEPUAJIOB;
- METO/IaMU MaTeMaTH4eCKON 00pabOTKH pe3ylIbTaTOB AKCIIEPUMEHTA.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3nes 1. DxcnepuMeHT B XUMHYECKO TEXHOJIOTMH HEOPTaHMYeCKHUX BellecTB.
1.1. DkcrnepuMeHTaIbHBIE HCCIIEIOBAaHUS B XUMUYECKOM TexHojoruu. Martemaruueckas o0paboTka
pe3ynbTaToB IKCHepUMeHTa. KOHCTPYKIIMOHHBIE MaTepUalibl, IPUMEHIEMbIE B J1a0OpaTOPUH.
1.2. IlpuGopbl n1s U3MEpeHHs] U KOHTPOJIA CKOPOCTU Ta30BOr0 IMOTOKA, TEMIIEpaTypbl U JaBJICHHUS.
[IpuHIMIBI U3yYeHUs paBHOBECHUS B T€TEPOr€HHBIX CUCTEMAX: CTaTUYECKUH, TMHaMUYecKuil. Tumsl cuctem,
IapaMeTpsl U UHTEPBAT UX U3MeHeHUs. OCHOBHbIE METObI (PU3UKO-XUMUYECKOTO aHAIN3a
Paspen 2. IlpuHuuns ucciaenoBanus ¢pa3oBoro paBHOBeCUs
2.1. Metonpl u3yueHusi (pa3oBbIX PaBHOBECHM, BBITEKAIOIINE M3 KOHLEMIUU TUHAMHYECKOIO PaBHOBECHS.
[Ipumenenue npasuia (a3 ['mbOca 11 HaX0XKAEHUS MPEAETbHON Pa3MEPHOCTH B MCCIEA0BAHUAX (Da30BBIX
PaBHOBECHIA.
2.2. 3y4ueHue paBHOBECHUS B CHCTEME CGKMJKOCTh - TBEpAOE Tenoy». MccienoBanne paBHOBECHS B CUCTEME
«ra3 - KUJIKOCTbY.
2.3. HUccnenoBaHue paBHOBECUSI B CUCTEME «Ta3 - TBepJoe Teao». OCHOBHbBIE THUIIBI CUCTEM, IMapaMETPhl U
UHTEpBaJl UX uU3MeHeHus. llpuMeHeHue MEeTOJ0B HMHCTPYMEHTANbHBIX (U3UKO-XUMUYECKUX METOJIOB
aHanu3a, GU3NIECKUX METOJIOB In Situ.
Paspnen 3. UccienoBane KHHETUKH TOMMOXMMHUYECKHUX M KATAJIUTHYECKHUX PeaKI il

3.1. HccrenoBanne KMHETUKU TOIMMOXUMHUYECKUX M KaTAIUTHYECKUX PEAKIU B CUCTEMAX ras - KaTalau3arop
U KHUAKOCTb - KaTalIu3aTop; OOIIMe MPUHLMIbL, JUMUTHPYIONINE CTafud. MHOTOKOMIIOHEHTHBIE CUCTEMBI,
MPUHIMIBI "UCKIIIOUEHUS" KOMIIOHEHTOB IIPU ONpeAeICHUN KOHCTAHT U KOA(PPUIIMEHTOB.

3.2. Tepmuueckuii ananu3 TBEpIbIX BemiecTs. BosmoxHocTu metona nepusatorpaduu u TI/JICK.

4 O0beM yueOHOI TN CIUIIHHBbI:

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

O01mas Tpya10eMKOCTh JUCHMIJIMHBI 6 216 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,7 96 73
Jlexinm 0,4 16 12
B TOM 4ucIie B popme NpaKTUYEeCKON NOATOTOBKHU (npu Haiuyuu)
[TpaxTnueckue 3anstus (113) 0,4 16 12
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B TOM 4HcJ€ B (popMe NPAKTUUECKOM MOArOTOBKH (npu Hanuuuu)

Jlaboparopusie padoTs! (JIP) 1,8 64 48

B TOM 4ucJe B popme MpaKTUUeCKOW NOATOTOBKHU (npu Haiuyuu) 1,8 64 48

CamocrosiTeJibHas paboTa 120 119,6 88,7
Konrakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 0.3
3a4 ¢ oy.) ’ ’

CamMocTosATenpHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTIINHBI (u1u Opyeue
BUObL CAMOCMOAMENLHOU pabomwl)
Bua konTpoJs: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI IPOCKTHPOBAHUA H 000PY10BAHME XMMHUYECKHUX IIPOU3BOJACTB

1 Ieab AMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOYydYaIOIIMMUCA YIIYOJNCHHBIX 3HAHUNW H
MIPAaKTUYECKUX HABBIKOB IO OCHOBAaM IPOEKTUPOBAHUS TEXHOJOTUYECKOTO OOOPYAOBAHMSI XUMHUYECKUX
IIPOU3BOJICTB U UCIIOJIb30BAaHUH UX B IPO(ECCHOHATBHON JESITEIbHOCTH.

2 B pe3yabraTe H3y4eHHUs] TUCHUIIIUHBI 00YYAIOLIUIICA J0JI/KEeH:

Obnadams CIeNyONUMA KOMIIETESHITUSAMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-1.1, IIK-5.1, IIK-6.1, IIK-6.2, I[IK-6.3

B pe3ynbraTe n3yueHus: AMCUUILIMHBI CTYJIEHT OakajaBprara JOJIKEH:

3name:

— OCHOBHBIE TEHJCHIIMU Pa3BUTUS XUMUYECKON TEXHOJIOTUH;
— OCHOBHBIE CTaJMH TPOEKTUPOBAHUS MPEANPUATUI XUMUYECKOHN MPOMBIIIIEHHOCTH;
— MICXO/IHbIE JIaHHBIE JUISI IPOEKTUPOBAHUS IPOMBILIUIEHHOTO XUMUYECKOTO MPOU3BOICTBA;
— IOCJIEeI0BAaTEIbHOCTh BBINOJIHEHHS MPOEKTHBIX PAacYeTOB, OCOOEHHOCTH BBIIOJIHEHUS MaTEPUAIBHBIX U
TEIUIOBBIX PACU€TOB THIIOBBIX IIPOLIECCOB HEOPTaHUUECKOW XUMHUH;
— TpeOoBaHuUsl, IPEIbABISEMbIE K TEXHOJOTHYECKOMY 000pyI0BaHUIO;
— KnaccuukanMio U OCOOEHHOCTH KOHCTPYKIMHM OOOpYAOBaHMSI JUIsl IPOBEIEHUS XUMHUKO-
TEXHOJIOTHYECKUX ITPOLIECCOB;
Ymemo:
— J1aBaTh TEXHUKO-3KOHOMUYECKOE 000CHOBAHUE MIPOEKTA;
— BBIOMpATh CTaHAAPTHBIE 3JIEMEHTHI TEXHOJIOTUYECKUX allapaToB U MPOBOJUTH UHKEHEPHbIE PAacUeThl 110
JAHHBIM MCTOYHUKOB TEXHUYECKOU JTUTEPATYpBhI;
— BBINOJIHATH MaTepHalIbHbIE, TEXHOJIOTMUYECKHE, TEINIOBBIE PAaCU€Thl IPHU MPOEKTUPOBAHUI
— aHaAJIM3UPOBATh PE3YJIbTAThl PACUETOB;
— aHaNU3MpOBaTh B3aUMOCBS3b TEXHOJIOTMYECKUX, KOHCTPYKTHUBHBIX M MEXaHHYECKHX OCOOEHHOCTEH
anmapara;
— COCTaBJISITh CHELU(PUKAIINIO TEXHOJIOTUYECKOTO 000py10BAHUS;
— HCIIOJIb30BaTh MAKeThl MPUKIAIHBIX porpamMm it opopmiienus rpapudeckoit yactu KII u Il xumuko-
TEXHOJIOTHYECKHUX allapaToB U TEXHOJOTUYECKHX CXEM;
Bnaoemuv:
— HaBBbIKaMH MOMCKA, NIOJIb30BaHUS U aHAJIM3a TEXHUYECKOHN TOKyMEHTallu;
— HaBbIKAMHM pa3paOOTKM MPUHIUINHAIBHOM U TEXHOJOTMYECKOW CXEMbl IPOU3BOJCTBA U €€
KOMILJIEKTOBaHUSI HEOOXO0AUMBIM 000pyI0BaHUEM;
— HaBBIKaMH pa3palOTKU U rpaduueckoro U300pa’keHus amnmnapaTypHO-TEXHOJIOTMUYECKUX CXEM, TUIIOBOTO
0o0Opy/lOBaHHA W €ro OTHEJIbHBIX VY3JI0B C IOMOUIBIO IPOrPaMMHBIX CPEICTB Ui MOCTPOCHHUS
TEXHOJIOTHYECKHUX allapaToB U CXEM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3nea 1. Beenenue B npoektupoBanue. OCHOBbI IPOEKTUPOBAHUS XUMUUECKOTO 000pyJOBaHUS.

1.1. Xumuueckue mnpeanpusTus, cTpykrypa. OCHOBHBIE 3Talbl U OpPraHU3alMs MPOEKTUPOBAHUS
XUMHUYECKUX TPOU3BOJICTB.
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1.2. Kpurepuu BbpIOOpa KOHCTPYKIMOHHBIX MarepuanoB. Kiaccudukaiuss TEXHOJIOTHYECKOTO
000pyI0BaHUS.

1.3. Kiaccudpukauus cuia U HanpsHKEHUM, OPUYUHBI BO3HUKHOBEHUS M HX IOCIEICTBUS.
Knaccudukanus nepopmarimii.

1.4. TexHHUKO-?KOHOMHUYECKOE OOOCHOBaHME MpoeKkTa. VcxoaHble AaHHBIE A MPOEKTUPOBAHUS
MIPOMBIIIJIEHHOTO XMMHYECKOTO TPOU3BO/ICTBA.

Pa3nes 2. Pacuer OCHOBHBIX Y3JI0B U JI€Talell XUMHUKO-TEXHOJIOTHYECKOT0 000PY/I0BAHHUS.

2.1. MewmOpaHHas Teopusi B MEXaHMYECKUX pacyeTax M OCHOBHbIE JomymieHus. OCHOBBI
MEXaHUYECKOT'O pacueTa OTIAENbHBIX JIEMEHTOB TEXHOJOTMYECKUX aNNapaToB C MCIOJIb30BAHUEM JIAHHBIX
CIIPaBOYHON TEXHUYECKOH JINTEPATYPHI.

2.2. Knaccudukanus 1 pacyeT TOHKOCTEHHBIX 000JI04€K Ha IPOYHOCTh, KECTKOCTh U YCTONYHUBOCTh
KOHCTPYKLUU. DIIOPBI CUJI U N3rMOar0IUX MOMEHTOB, BOSHUKAIOIINX B 000JI0UKE armapara.

2.3. ®nanupl, Ha3zHayeHHE, KIacCU(pHUKaLuUsi, pacdeT U OCHOBHbIE MapaMeTpbl s BbIOOpa
CTaHJAPTHBIX 3JIEMEHTOB I10 CIIPAaBOYHOM TEXHUYECKOU JIMTEpaType.

2.4. Knaccudukanus, KOHCTPYKIIUS U MEXaHHYECKUN pacyeT TEMI00OMEHHBIX almapaToB >KECTKOU
KOHCTPYKLIMH M C KOMIIEHCAIMel TeMIepaTypHbIX HaIpsHKEHUH; KOJIOHHBIX alnaparoB, anmnapaToB
BBICOKOTO JIaBJICHUSI, pEaKIIMOHHOTO 000PY10BaHUSI.

Kypcosoit mpoekt

3.1. IlpuHuunuanpHas TEXHOJOTMYECKas CXeMa W €€ KOMIUIEKTOBAaHHME OCHOBHBIM U
BCIIOMOTaTEIbHBIM 000pYI0BAaHUEM.

3.2. banancoBble U MEXaHUYECKUE PACUEThl TUIIOBOI'O TEXHOJIOTMUYECKOTO 000y 10BaHUSI.

3.3. UepTexH TEXHOJIOIMUYECKON CXEMbl U OCHOBHOT'O TEXHOJOIMYECKOI0 ammapara ¢ NpuMEeHEeHHEM
MaKeTa NPUKIAJHBIX IPOrpaMM

4 O0beM yueOHOM TMCHMILTHHBI

Cemectp
Bcero
B yue6HOi paGoTI 7 cemecTp 8 cemecTtp
3E Axan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 6 216 4 80,8 2 16
KonrakTHasi paboTa — ayIuTOpPHBIE 224 | 80.8 | 1,79 64,4 0,44 16
3aHATHA:
B TOM 4HcJe B (popMe NpaKTHYECKOH ) ) ) ) ) )
NMOATOTOBKHU (npu Hanuuuu)
Jlexuun 0,89 32 0,89 32 0,44 16
[TpakTnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 2,76 | 99,6 | 1,22 44 1,54 | 55,6
KonrakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2,76 98.8 1,22 43.6 1,54 55.2
JUCITUTUTUHBI
Buabl KoHTpOJISA:
IK3aMeH 1 36 1 36 0,02 | 0,72
KonTtakTHas paboTa — HpoMexyToyHas 0.4 0.4 0,72
arTecTanys 1 1 0,02
[ToaroToBka K 3K3aMeHY. 35,6 35,6 0,72
Buja nToroBoro KOHTpoJIs: JK3aMeH 3au c ou.

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«O0opynoBaHKE U OCHOBBI IPOEKTHPOBAHMS NPOU3BO/ACTB
OCHOBHOI'0 HEOPTraHUYECKOI'0 CHHTE32»
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1 Ieab IMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOydYaIOIIMMHUCA YIIYOJNEHHBIX 3HAHUA H
MIPAKTUYECKUX HABBIKOB IO OCHOBAaM IPOEKTUPOBAHUS TEXHOJOTUYECKOTO OOOPYAOBAHMSI XUMHUYECKUX
MIPOU3BOJICTB U MCIIOJIb30BAHUH UX B IPO(ECCHOHATBHON JESITEIbHOCTH.

2 B pe3yabraTe H3y4eHUs] JUCHUILIUHBI 00YYAIOLIUIICA J0JI/KEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

VK-1.1, IIK-5.1, IIK-6.1, IIK-6.2, I[IK-6.3

B pe3ynbraTe n3yueHus: AMCUUILIMHBI CTYIEHT OaKajaBprara JOJIKEH:

3nams:
- OCHOBHOE U BCIIOMOTraTeabHOE 000PyI0BaHKE JJIsl TEXHOJIOTMH HEOPraHMUEeCKHUX BEIIECTB;
—IPUHLIMIIBI OPraHU3alUU U CTaIUU MPOEKTUPOBAHUS MPEANPUITUA XUMUUYECKON IPOMBILUIEHHOCTH;
— OCHOBBI BBINIOJIHEHUS! MAaT€pUAIbHBIX U TEIUIOBBIX PAaCYETOB IPOLIECCOB TEXHOJIOTUU HEOPraHUYECKUX
BEILECTB;
— KIaccu(UKalMI0 W OCOOCHHOCTHM KOHCTPYKUMH OOOpyIOBaHUS Uil TPOBEAEHUS XHUMHUKO-
TEXHOJIOTHYECKHX ITPOLIECCOB;
Ymemo:
— BBINOJIHATH MaTepHalIbHbIE, TEXHOJIOTMUECKUE, TEINIOBBIE PAaCUeThl IPHU MPOEKTUPOBAHUI
— aHaNU3MpOBaTh B3aUMOCBS3b TEXHOJIOTMYECKUX, KOHCTPYKTHUBHBIX M MEXaHHYECKHX OCOOEHHOCTEH
anmapara;
— COCTaBJIATh CHELU(PUKAIINIO TEXHOJIOTUYECKOTO 000pyI0BAHUS;
Braoemy:
— HaBbIKaMH 0(OPMIIEHUS YepPTEKEN C MOMOILBIO TPOrPAMMHBIX CPEJICTB.
- cioco0amMu ¥ MpuémMaMu COCTaBJICHUSI POU3BOICTBEHHBIX JIMHUH.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3nes 1. Beenenue B npoexktupoBanue. OCHOBbI IPOEKTHPOBAHUSI XMMHYECKHX NPOU3BO/CTB.

XuMuyeckoe Mpeanpusitue, cTpykrypa. OCHOBHbIE 3Talbl U OpraHu3alus MPOEKTUPOBAHUS
XUMHUYECKUX Ipou3BoJCTB. [IpennpoextHas npopaboTka. Texnnueckoe 000CHOBaHUE HAa MPOEKTUPOBAHUE U
CTPOUTENIBCTBO IMPOMBIIUIEHHOTO 00beKTa. TEeXHHUKO-3KOHOMHUYECKOE€ OOOCHOBAaHHME KaK OCHOBHOM
MPEANPOCKTHBIN JOKYMEHT. 3a/laHre Ha IPOEKTUPOBAHUE.

[Ipoextublit nepuon. OnHocTanuiiHOE (TEXHUKO-paOb0YHil MPOEKT) U JIBYX CTaJuNHOE (TEXHUYECKOE
MIPOEKTUpPOBaHUE U pabouue uyepTexku) npoekrupoBaHue. CocTaB TexHHKO-pabodero mpoekrta. Ilopsaok
paccMOTpEHUs] U COTJIaCOBaHUS MpoeKTa. DKcrmepTusa npoekta. Ilopsaok pa3paboTKM TEXHOIOTHYECKOM
4acTH MPOEKTA.

[Topsinox cocTaBiieHHWs U BbIJAYM MCXOJHBIX JaHHBIX Ha IPOEKTUPOBAHHME HOBBIX, a TAKXKE Ha
paciiupeHue, PpEeKOHCTPYKIMI0 M TEXHUYECKOE I[EePEeBOOPYKEHHE JEHCTBYIOIIUX MPEANpUATHNH U
IIPOM3BOJICTBEHHBIX OOBEKTOB.

Paspnen 2. Pacyer 0CHOBHOIO U BCIIOMOIaTeJIbHOTO 000pYAOBaHUSA

XapaKkTepUCTUKH KOHCTPYKIMOHHBIX MAaTE€pHalloOB, KPUTEPHUM HUX BbIOOpa B COOTBETCTBUU C
Ha3HAYEHUEM TEXHOJOIMYECKOro OoOOpylOBaHUS M YCIOBUSMHU €ro HsKkciutyaTauuu. Kiaccuduxanus
MaTepUagoB, XUMHUKO-TEXHOJIOTUYECKUX TpoueccoB U  oOopynoBanus. OOmue TpeboBaHUS K
00Opy/lOBaHHIO,  TPEJYCMOTPEHHbIE  OCHOBHBIMHM  HOPMAaTUBHBIMM  JoKyMmMeHTamu.  [IpaBuiia
KOHCTPYHPOBAHHUS TEXHOJIOTMUYECKOT0 000PYI0BAHUS U TEXHOJIOTUS €r0 U3TOTOBJICHHUS.

Knaccudukanus, KOHCTpYKUUsS M pacdeT TEIJIOOOMEHHBIX amnapaTo, KOJOHHBIX allaparoB, anmnapaToB
BBICOKOTO JIaBJICHMSI, pEaKIMOHHOr0 00opynoBaHus. Pacuer ocHOBHOTO 00OpyI0BaHUE: KOJIOHHBI CUHTE3A,
KOHTAKTHBIE amIapaThl, amnmapaThl BRICOKOTO NaBJeHUs, ajacopOepsl, abcopOeprsl u np. BermomorarensHoe
obopynoBaHue: GUIBTPOBAILHBIC YCTAHOBKH, HACOCHI, CYIITMILHOE 000pyIOBaHHE.

Paszgea 3. KypcoBoii npoekt

Bbi6op TexHONOrM4ecKol CcXeMbl U €€ KOMIUIEKTOBAHHE OCHOBHBIM M BCIIOMOTaTEIbHBIM
obopynoBaHueM. MarepuanbHbIN U TEIJIOBOM pacdeThl 000pynoBaHus. YepTe N TEXHOJIOTUIECKONU CXEMBbI
1 OCHOBHOT'O TEXHOJIOTHUYECKOTO arapara ¢ IpUMEHEHHUEM MTaKeTa MIPUKIIAIHBIX IPOrpaMm

4 O0beM yueOHOM TMCHMILTHHBI

\ Bun yuebHoi paboTsl \ Bcero Cemectp \
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7 cemecTp 8 cemecTp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh AUCIIUTUTHHBI 6 216 4 80,8 2 16
KonrakTHas paboTa — ayIuTOpPHBIE 224 | 80,8 | 1,79 64,4 0,44 16
3aHATHSA:
B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu) ) ) ) ) ) )
Jlexuuun 0,89 32 0,89 32 0,44 16
[Tpaxtnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHas paboTa 2,76 | 99,6 | 1,22 44 1,54 | 55,6
KonrtakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2,76 98.8 1,22 43.6 1,54 55.2
JUCLUILIMHBI
Buabl KOHTpOJIS:
JK3aMeH 1 36 1 36 0,02 | 0,72
KonTtakTHas paboTa — HpoMeEXyToyHas 0.4 0.4 0.72
aTTecTalus 1 1 0,02
[ToaroroBka K 3K3aMeHy. 35,6 35,6 0,72
Buja nToroBoro KOHTpoJIs: JK3aMeH 3au c ou.

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«AcopOuUs B TEXHOJOTMHU HEOPraHUYECKHUX BelleCTB)

1 Hegp aMCUMIVIMHBI COCTOUT B NpUOOpPETeHMHM OOy4arolMMHCS 3HaHUH U (HOpMHUpPOBAHUU
KOMIIETCHIIMI B OOJIACTH aJCOPOLMOHHBIX TEXHOJOTHA IO TPOQHII0 TEXHOJOTHH HEOPraHUuIEeCKUX
BEIIECTB.

2 B pe3yabTaTe H3y4eHUs TUCHUIIUHBI 00yYAIOLIUIACS I0JIKEeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU X JTOCTHKCHHUS:

IIK-4.1, IIK-4.2, IIK-5.1, I[IK-5.3, I[IK-6.1

B pesynbraTe u3y4eHus: AUCIUILUIMHBI CTYACHT OakagaBpuaTa JOJDKEH:

3namo:

- OCHOBHBIC TIOHSTHUS B TEOPHH aICOPOIMH U CBOKWCTBA aJICOPOIIMOHHBIX CUCTEM;

- THITBI IPOMBIIIICHHBIX aJICOPOCHTOB;

- 0COOCHHOCTH MacCO- U TEIUIONepeHoca Mpy aacopOIuy U JeCOpOInn;

- KJ1accu(UKAIUIO acOPOIIMOHHBIX MPOIECCOB M0 CIIOC00aM pereHeparuy aacopoOeHTOB;

- OCHOBHBIC TNPHHIUIBI OPraHU3alUN aJCOPOLMOHHBIX TPOIIECCOB HA IMPHUMEPAx IOIydeHUS
HEOPraHMYECKHUX MPOJAYKTOB;

- OCHOBHBIE TEXHOJIOTHUECKUE U amapaTypHble 0COOCHHOCTH MPOLIECCOB.

Ymemo:

— HAaXOJHUTh B3aMMOCBSI3b MEXKIY HPUPOJON CHCTEMBI aJCOPOTHB-aJCOPOCHT W TPOIECCaMH,
KOTOpBIE MOTYT B HEW NPOTEKaTh, MPaBWIBHO CQHOPMYIUPOBATh 3a7adyy NpHU MOCTAaHOBKE
aJICOpOIIMOHHBIX UCCIIEIOBAHUM U pa3paboTaTh MyTh €€ PEUICHUS;

— 110100paTh aACOPOEHTHI AJ11 KOHKPETHBIX MTPOLIECCOB;

— COCTaBUTh M PAaCCUNTATh MAaTEPHAIBHBIN U TETUIOBOIM OajlaHCHI IpoIiecca, UCXO IS U3 3aaHHBIX
YCIIOBUH;

— COCTaBHTbH MPUHIUNHAIBHYIO CXEMY M TPOBECTH TEXHOJOTHYECKUH pacueT aIcopOlMOHHON
YCTaHOBKH.

— TMPOBOJUTH OSKCIICPUMEHTHI TI0 3aJaHHBIM METOJMKAM W aHAJIM3UPOBATh PE3yJIbTaThl
AKCTIEPUMEHTOB.

Bnaoemuv:
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— MeTOJaMH IOJIy4eHUs U OOpabOTKM OSKCHEPUMEHTAIbHBIX JAHHBIX IO aJCOPOIMOHHBIM
CUCTEMaM,;

— MeTOJaMM aHaju3a pe3ylbTaTOB OIpeAeIeHUs] TEPMOJMHAMUYECKUX XapaKTEPUCTUK
aZICOPOITMOHHBIX CUCTEM;

— METOJJaMH pacyeTa U OpraHu3aly aJcopOLIMOHHBIX MPOIIECCOB;

— CBEACHUSIMH 00 0COOEHHOCTSIX a/ICOPOLMOHHBIX TEXHOIOTUI U 000pyA0BaHHUS.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3znen 1. Ousuko-xMMHUYECKHEe M MH)KEHEPHBbIE OCHOBBI aJCOPOLIMOHHBIX IPOLECCOB IMOITYYECHHUS
HEOPraHMYECKHUX BEIIECTB.

1.1. Beenenne. OCHOBHBIC IOHATHSI B TEOPUU aJCOPOIIHH.

1.2. Kpatkue cBesieHus O IPOMBIIIJIEHHBIX aJICOPOEHTAaX.

1.3. AncopOuroHHOE paBHOBECHE.

1.4. Kunetnka agcopOmumu.

1.5. MaccooOMeH B aacOpOLMOHHBIX Hpoleccax. Mojenu JTUHaAMHUKU afcopOouuu: (QpoHTaIbHas
M30TEpMHUECKas paBHOBECHAs U (PpOHTaIbHASI U30TEPMHUUECKas HEpaBHOBECHASI MOJENHU a1cOpOLUU.

Paznen 2. Texnonorust ancopOIMOHHBIX MTPOIIECCOB.

2.1. Meroapl peakTUBaUMU M pereHepanuu ajacopOeHtoB. Kiaccubukanus ancopOIMOHHBIX
IIPOLIECCOB MO criocobam perenepaiuu. [Iporeccrl ¢ 0THOKPaTHBIM HCIIOIb30BAaHUEM aJICOPOEHTA.

2.2. Ilpomeccol ¢ peakTuBanmeil agcopoeHta. [IpuMeHeHHEe aKTUBHPOBAHHBIX Yried B IpoIlecce
BOJIOTIOATOTOBKH.

2.3. Huxinyeckue MpoLecChl, MPUHLIUIBI MOCTPOCHUS IMKJIOIpPaMM, OpraHu3alus I[pPOIECCOB,
11o00p acOpOEHTOB, MPUMEPHI UCIIOIB30BaHUA. Jle3aKTUBaLUs aJICOPOCHTOB, €€ MPUYMHBI U BO3MOKHOCTH
WX YCTpaHEHHUS.

2.4. Tporecchl OCYIIIKU Ta30B C TEPMUUECKON pereHepanueit agrcopoenta. [lpuniunuansHas cxema,
TEXHOJIOTUS Ipolecca, aICOPOCHTHI-OCYIIUTENN, KOHCTPYKTUBHBIE OCOOEHHOCTH OCHOBHOTO 000PY/A0BaHHUS.

2.5. KopoTKOIMKIIOBBIE TPOILIECCHl C Oe3HarpeBHOW pereHeparueit amcopobenta. Ocyiika Tra3os.
AncopOuroHHOe paszeneHre Bo3ayxa. OCHOBHBIE TEXHOJIOTUYECKHE U alllapaTypHble OCOOEHHOCTH
IIPOLIECCOB.

4 O0beM yueOHOM TMCUMILTHHBI

Bunpr yue6HO# paboThI O0beM TUCIUIIINHEI
3B Akan. AcTtp.
q q
O0mas TpyA0eMKOCTb M CHHUIIIMHbI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 48,4 35,1
Jlexuu 0.9 32 24,3
[TpakTueckue 3anstus (113) 0,4 16 10,8
Jlaboparopusie padots! (JIP) - - -
CamocrositesbHas padora (CP): 1,7 59,6 45,9
KonraktHas camocrositenbHas padota (AmmK us 0.4 0,3
VII ons 3au / 3au c oy.) 1,7 ’
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TIO0B JUCHUIIIIMHbI 59,2 45,6
Buja uTOoroBoro KOHTpOJIA: .
3ader c oneHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«BBeeHne B XMMHUYECKYI0 TEXHOJIOTHIO PEAKTUBOB H 0000 YMCTHIX BELIECTB)

1 Heab AMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOYyUYaIOIIMMHUCA YIIYOJNEHHBIX 3HAHUNA H
MPAKTUYECKNX HABBIKOB B OO0JACTH TEXHOJIOTMH YHCTHIX BEIIECTB W PEAKTUBOB M HCIOJH30BAHUU HX B
po¢hecCHOHANTBHOM JIeATETLHOCTH.

2 B pe3ysbTare U3y4eHHs] AMCHUILIMHBI 00YYAKOIIMIACH 10JI5KEeH:
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Obnadams CIeNyONMMA KOMIIETSHITUSIMA U WHIUKATOPAMU UX JTIOCTHKCHUS:

1IK-4.1, [IK-4.2, IIK-5.1, IIK-5.3, I[IK-6.1

B pesynbpTaTe uzydeHus: JUCIUIUIMHBI CTYACHT OaKaiaBpuaTa JI0JDKEH:

3namo:

- TpeOOBaHUA K YACTHIM BEIIECTBAM U PEAKTHBAM, HX KIIaCCU(DUKAINIO;

- TEOPETUYECKUE U TPAKTUUECKUE OCHOBHI UX MOJTYYCHUS U IPUMEHEHHS,

- 0COOCHHOCTH UX TTPOU3BOJICTBA U KOHTPOJIS;

- JKOHOMHYECKHUE U IKOJIOTHIECKUE TTPOOIEMBI IPOU3BOJICTBA U ITYTH UX YMEHBIICHUS.

Ymemo:

- HCIIOJIb30BaTh METOJIbl MCCIEAOBAHHMS W OINPEACIICHUS MHapaMeTpoB M MOKa3aTeled IMpOLECCOB
MOJTy4CHUS YUCTHIX BEIIECTB U PEAKTHBOB;

- AHAJIM3UPOBATH B3aUMOCBS3b TEXHOJIOTHYECKUX MapaMeTpoB ¢ 3(PPEKTUBHOCTBHIO IpoIecca u
KaueCTBOM MPOAYKIIHH;

- BBIOMpATh KOHCTPYKITMOHHBIE MaTEPHAIIbI JIJIsl TIPOIIECCOB MOTYYEHUSI PEAKTUBOB M 0CO00 YMCTHIX
BEIIIECTB;

- TPOBOJIUTH OKCIIEPUMEHTHI 10 33JlaHHBIM METOJUKaM H aHAJIM3UPOBATh PE3yJIbTATHI
AKCIIEPUMEHTOB;

- IPUMEHSTDH 3HAHUS, TTOJTYICHHBIC B PE3YJbTAaTe U3YUCHUS AUCIUIUIHHBIL, IPHU BHIOOPE COBPEMEHHBIX
M WVHHOBAIMOHHBIX TEXHOJIOTHUH, TPW HAMHMCAHWM HAYYHBIX CTaTe€ld, OTYETOB M  BBIMYCKHOM
KBaJIN(UKALIMOHHON pabOTHI.

Bnaners:

- OCHOBHBIMH HaBBIKaMH PabOTHI C PEAKTUBAMH M 0CO00 YHCTHIMH BEIIECTBAMH, B T.4. C KaTaJlOraMu
WX OTEUECTBEHHBIX U 3apyO€KHBIX TPOU3BOIUTEIICH;

- YMEHHEM KOPPEKTHO CTaBUTh W pPeIIaTh 33/1a4M IO MOJYyYECHUIO U MPUMEHEHHIO YUCTHIX BEIIECTB U
PEaKTHBOB;

- METOJIaMU TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCJICAOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB
WX TIOJIyYCHHUS;

- HaBBIKaMH MMOCTPOCHUS M TEXHUKO-D)KOHOMUYECKON ONTUMHU3AINH TEXHOJIOTHIECKON CXEMBI;

- METOJIaMH OTIPE/ICIICHUS Ka4eCTBA YHCTHIX BEIIECCTB U PEAKTHBOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paszgea 1. XuMnueckre METOAbl OYMCTKH HEOPraHMYECKUX BEILIECTB.

1.1. BBenenue. OCHOBHBIE NOHTHS U HOMEHKJIATypa YUCTHIX BELLIECTB.

1.2. McTOYHMKY 3arpsi3HEHUM B TEXHOJIOTUHN MOJYYEHUHU YUCTBIX BEIIECTB.

1.3. KOHCTpYKIITMOHHBIE MaTEPUAITbI, UCTIOIb3YEMbIE B TEXHOJOTUH HEOPTaHUUECKUX PEaKTHBOB.

1.4. MeTopl OUMCTKH Yepe3 ra3zoByio (asy.

1.5. MeTopl OUMCTKH Yepe3 KUIKYIo (asy.

Pazgea 2. Du3HKO-XUMUYECKUE METO]IbI OYMCTKH HEOPraHUYECKUX BEILIECTB.

2.1. IIpoueccrl KpUCTAITM3AMOHHOW OYUCTKH.

2.2. Metoxa ancopOLMOHHON OYNCTKH.

2.3. DKCTPaKIIMOHHBIE METO Il OUNCTKH.

2.4. JINCTUILISIIIMOHHBIC METOIbI OYUCTKH.

2.5. loHOOOMEHHBIN METO/T IOJYyYEHHS YUCTHIX BEIIECTB.

2.6. MeMOpaHHBIE METO/IbI OYMCTKU U PA3JICICHUS KUIKUX U Ta30BBIX CPEIl

4 O0beM yueOHOM TMCUUILTHHBI

Bunpr yue6HO# paboThI O0beM TUCIUIIINHEI
3B Akan. AcTtp.
q q
OO0mas TPy10eMKOCTh JHCHUILIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48,4 35,1
Jlexuu 0.9 32 24,3
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[TpaxTueckue 3anstus (113) 0,4 16 10,8

Jlaboparopusie pabots! (JIP) - - -

CamocrositesabHas padora (CP): 1,7 59,6 45,9

KonrtakTHas camocrositenbHas paboTa 0.4 0,3
1,7

CaMOCTOSTEIbHOE H3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 59,2 45,6

Bujx uTOoroBoro KOHTpOJIA:

3a4eTr ¢ OLIEHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«Hay4Hble uccieg0BaHus B XUMHUYECKON TEXHOJIOT M)

1 leab AUCHUIUIMHBI — MpHOOpeTeHHEe OOy4YarOIMMUCSA YIiyOJEHHbIX 3HAHUN W KOMIIETEHIHH,
MOJIyY€HUE U 3aKpeIuleHHe Npo(ecCUOHATbHBIX YMEHHI M HAaBBIKOB B 00JIACTH IPOBEIEHUS HAYYHO-
UCCIIEIOBATENIbCKUX pPabOT C MCHOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTMM IIyTeM CaMOCTOSITEIbHOTO
TBOPUYECKOI'O BHIMIOJHEHUS 33/1a4, IOCTAaBJICHHBIX IPOrPaMMOI HAYYHBIX UCCIIEI0BaHUN.

2 B pe3yabraTe H3y4eHHUs TUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHIuKatopamu ux aoctwkenus: [1K-2.3, TIK-3.3, TIK-
4.1, 11K-4.2, TIK-4.3,

3uamo:

— TOPSAJOK IUIAHUPOBAHUS, IPOBEACHUS U 00eCIeYeHUs SKCIIEPUMEHTOB;

— METO/JIbl MaTeMaTHYECKOI0 aHAIN3a U MOIETTUPOBAHNUS SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS;

— Hay4YHO-TE€XHHUYECKYI0 HH(OpMalMI0, OTEYECTBEHHbIH U 3apyOekHBIH OINBIT IO TEMAaTHKE
HCCIIEIOBAHUS;

Ymemy:

— HCHOJb30BaTh COBpPEMEHHbIE HH(POPMAIMOHHbIE TEXHOJOTUU, B TOM YHUCIE CETEBBIC
KOMIIBIOTEPHBIE TEXHOJOTUU W 0a3bl JaHHBIX NPU IUIAHUPOBAHUU U TPOBEJIEHUU DJIEKTPOXUMHUUYECKUX
AKCIEPUMEHTOB;

— TPOBOAUTH 00pabOTKY pe3ylbTaTOB SKCIIEPUMEHTOB U OLICHHWBATH IOTPEIIHOCTH, BbIIBUIATH
TUIOTE3bI M YCTAHABIMBATh IPAHULBI UX TIPUMEHEHHUS;

— OCYILECTBJISATH MOUCK, 00pabOTKy M aHaIW3 HAyYHO-TEXHUYECKOW HMH(OpMalMH 10 Mpoduiio
Hay4HBIX MCCIIEIOBAHMI, B TOM YHUCIIE C IPUMEHEHNEM Internet-TexHOoJIOTHil.

Braoems:

— HWJEOJIOTHEH METOJIOB HCCJIENOBAaHUS U aHajau3a, CUCTEMOW BBIOOpAa METOJIOB HCCIIEIOBaHUS,
OLICHKOM BO3MOKHOCTEH KakJI0TO METOa.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Uccnedosanus é obnacmu xumuyeckou mexHono2uu

Pa3paboTka cOCTaBOB pacTBOPOB M TEXHOJIOTHYCCKHX I1ApaMETPOB  IPOIECCOB XHMHYCCKON
TEXHOJIOTUH

Pazoen 2. Hccneoosanus 6 obnacmu ouucmku cmouyHulx 600 U 2a308blx 8blopocos COCTaB CTOYHBIX
BOJI M Ta30BBIX BBIOPOCOB, (DM3MKO-XMMHUYCCKHIA aHAIN3, COBPEMEHHBIC TEXHOJIOTHH OYHCTKH BBIOPOCOB.
Metonpl XIIK, aroMHO-a0COpOLIMOHHON CEKTPOMETPUU, MACC-CIIEKTPOMETPUN C UHIYKIIMOHHO-CBSI3aHHOM
T1a3MOM, CHEKTPO(GOTOMETPUH ISl KA4eCTBEHHOTO M KOJHUYECTBEHHOTO KOHTPOJS TPU pPEreHeparuud 1
VTHJIN3AIAHA TEXHOTCHHBIX OTXOJIOB.

Pa3zoen 3. Uccneoosanus 6 oonacmu mexnonocuu )yHKYUOHAIbHBIX MAMEPUATLOB

CuHTEe3 KaTaanu3aTopoB U aJICOPOCHTOB U MX aHAJIH3.

4 O0beM yueOHOM M CHUITHHBI

O0BneM TUCHUILINHBI

B N
U1 y4eOHOi padoThl Akan. | Acrp.

4. 4.

3E
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O01mas Tpya0eMKOCTb JUCHMIIJIMHbI 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlaboparopusie padoTs! (JIP) 2,67 96 72
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 3,33 120 90
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
1

CaMOCTOSTENbHOE N3YUYEHHUE PA3/IE€TI0B AUCHUIIIIMHbI 1196 | 89,7
Bu uTOroBOro KOHTpOJIs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«IIpaKkTUKYM N0 XMMUYECKO TEXHOJIOTUN»

1 leab AUCHUIUIMHBI — MpHOOpeTeHHe OOy4YarOIMMUCSA YIyOJEHHbIX 3HAHUN W KOMIIETEHIHH,
MOJIyY€HUE U 3aKpeIuleHHe Npo(ecCUOHATbHBIX YMEHHI M HAaBBIKOB B 00JIACTH IPOBEIEHUS HAYYHO-
HCCIIEIOBATENIbCKUX pPabOT C MCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJOIMH IMyTeM CaMOCTOSTEIbHOTO
TBOPUYECKOI'O BHIMIOJHEHUS 33/1a4, IOCTAaBJICHHBIX IPOrPaMMOI HAYYHBIX UCCIIEI0BaHUN.

2 B pe3yabraTe H3y4eHHUs TUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEH:

Obnadams cleayONIMMU KOMIIETEHIMSIMU B HHauKatopamu ux aoctwkenus: [1K-2.3, TIK-3.3, TIK-
4.1, 11K-4.2, TIK-4.3,

3uamo:

— TOPSAJOK IUIAHUPOBAHUS, IPOBEACHUS U 00eCrieYeHUs SKCIIEPUMEHTOB;

— METO/JIbl MaTeMaTHYECKOI0 aHAIN3a U MOIETTUPOBAHNUS SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS;

— Hay4YHO-TE€XHHYECKYI0 HH(OpMalMI0, OTEYECTBEHHbIH U 3apyOekHBIH OMNBIT IO TEMAaTHKE
HCCIIEIOBAHUS;

Ymemy:

— HCHOJb30BaTh COBpPEMEHHbIE HWH(POPMAIMOHHbIE TEXHOJOTUM, B TOM YHUCJIE CETEBBIC
KOMIIBIOTEPHBIE TEXHOJOTUU W 0a3bl JaHHBIX NPU IUIAHUPOBAHUU U TPOBEJIEHUU DJIEKTPOXUMHUUYECKUX
AKCIEPUMEHTOB;

— TPOBOAUTH 00pabOTKY pe3ylbTaTOB SKCIIEPUMEHTOB U OLICHHWBATH IOTPEIIHOCTH, BbIIBUIATH
TUIOTE3bI M YCTAHABIMBATH IPAHULBI UX IIPUMEHEHHUS;

— OCYILECTBJISATh MOUCK, 00pabOTKy M aHaIW3 HAyYHO-TEXHUYECKOW HMH(OpMalMH 1O MpOodUiio
Hay4HBIX MCCIIEIOBAHMI, B TOM YHUCIIE C IPUMEHEHNEM Internet-TexHOoJIOTHil.

Braoems:

— WJEOJIOTHEH METOJIOB HCCJIEOBAaHUS U aHajiu3a, CUCTEMOW BBIOOpAa METOJIOB HCCIEIOBaHMUS,
OLICHKOM BO3MOKHOCTEH KakJI0TO METOa.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasoen 1. Hccnedosanus é obnacmu xumuyeckou mexHoio2uu

PazpaboTka COCTaBOB pacTBOPOB M TEXHOJIOTHYECKUX I1apaMETPOB  IMPOIECCOB XUMHUYECKOM
TEXHOJIOTHH. AHAJIW3 MHHEPAIBHOTO CHIPbsS, TIPOBEACHHE TepepabOTKH MHHEPATBHOTO  CHIPhS
HccnenoBanue 3IeKTpOQIIOTAIMOHHOTO TpoIecca TBEpAOH ¢a3sl M3 BOTHBIX PACTBOPOB. AHaIH3
COBPEMEHHBIX TEXHOJIOTHIA OYHCTKH CTOYHBIX BOJ IPOHM3BOJCTBA NMEYATHHIX IUIAT. McciaemnoBanue BIMSHUS
3apszia ¥ pa3Mepa 4acTHIl Ha Mpoiiecchl (oTanud U GuiIbTpaiuu.

Pazoen 2. Hccneoosanus 6 obracmu 04ucmku CmoyHvlX 600 U 2a308biX 8bl0pocos COCTaB CTOUYHBIX
BOJI M Ta30BBIX BBIOPOCOB, (DM3MKO-XMMHUYCCKHIA aHAIN3, COBPEMEHHBIC TEXHOJIOTHMH OYHCTKH BBIOPOCOB.
Metonpl XIIK, aroMHO-a0COpPOLIMOHHON CHEKTPOMETPUH, MACC-CIIEKTPOMETPUN ¢ UHIYKIIMOHHO-CBSI3aHHOM
I1a3MOM, CHEKTPO(GOTOMETPUHN IS KAYeCTBEHHOTO M KOJUYECTBEHHOTO KOHTPOJIS TPU pEereHepanuud U
YTHJIN3AIHHA TEXHOTCHHBIX OTXOJIOB.

Pa3zoen 3. Uccneoosanus 6 oonacmu mexnonocuu )yHKYUOHAIbHBIX MAMEPUATLOB

CuHTE3 KaTaau3aTopoB U aJICOPOCHTOB U X aHAIHM3. Mo uduimpoBaHue MPUPOIHBIX MaTEPHAJIOB.

4 O0beM yueOHOM TMCHMILTHHBI
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O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMILJIMHbBI 6 216 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlaboparopusie paboTsl (JIP) 2,67 96 72
B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 3,33 120 920
KonrakTHas camocrositenpHas paboTa 0,4 0,3
1
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B AUCHUIIIMHbI 119,6 | 89,7
Buja nToroBoro KOHTpoJIs: 3a4er c oleHKOMH

5.4 IlpakTuka
AHHOTanuA padoyei NpPorpaMmel
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEIbHAS MPAKTHKA»

1 esb NpakTHKM — TOJYYEHHUE CTYIACHTaAMH OOIINX MPEACTaBIEHUN 00 OCHOBHBIX THUIIaX XMMHKO-
TEXHOJIOTHYECKUX TIPOIECCOB, 3HAKOMCTBO C pabOTONl OCHOBHBIX HpUOOPOB MU OOOpPYIOBAHUS IS
TEXHOJIOTUYECKUX UCCIIEI0BAHUM, a TAKXKE MOTyY€HHUE EPBUYHBIX PO(ECCHOHATBHBIX YMEHHUIM U HaBBIKOB
CaMOCTOSITEIBHOIO TBOPYECKOTO BHIITOJIHEHHMS 3a7a4 IPAKTHKU.

2 B pe3yJabTaTe NPOX0:KIeHUS NPAKTUKH 00y4aIOIINIACS J0JIKEeH:

Obnadams cneAyOIMUMU KOMIETESHITUAMHA U nHIuKaropamu ux goctmwxenus: OINK-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.

3uamo:

- MOPSAJIOK OpraHU3alluy, IJIAaHUPOBAHUS, MPOBEICHUS U OOecreueHus] HayqHO-HCCIeA0BaTEIbCKUX
paboT C HCHONb30BAaHHUEM COBPEMEHHBIX TEXHOJOIHH, IMpeACTaBIeHUN 00 OpraHum3alud XUMHYECKOTO
IIPOU3BO/ICTBA;

- OCHOBHOE 000pYy/I0BaHUE, IPUMEHSAEMOE B HaYUHbIX UCCIIEOBAHUSIX U XUMUYECKON TEXHOJIOTHU U
IIPUHLIAII €r0 IEHCTBYS,

Ymemu:

- OCYILIECTBJISATh MOUCK, OOpabOTKY M aHajJu3 Hay4yHO-TEXHMYECKON HH(poOpMauuu Mo NpoQuiIo
IIPOMICHHOM MPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHOIorui;

- HUCIOJIB30BaTh COBPEMEHHbIE MPUOOPHI M METOAUKU 10 HpOoUII0 IporpaMMmbl OakalaBpuaTta,
OpraHU30BBIBATH [TPOBEICHUE KCIIEPUMEHTOB U UCIBITAHUN, IPOBOAUTH UX 00pabOTKY U aHAJIU3UPOBATH UX
pe3ynbTaThI.

Braoemy:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO K HCCJIENOBATENbCKON AEATEIbHOCTU HO HPOdUI0 H3ydaeMoi
IporpaMMbl OakaiaBpuara;

- TNEepBOHAYAJIbHBIMM HaBBIKAMH PAOOTHI C HAYyYHO-TEXHUYECKOM, CIIPAaBOUYHOM JHUTEpaTypoud H
AJIEKTPOHHBIM PECYPCaMU 0 TEOPETUYECKUM U TEXHOJOTHYECKUM acleKTaM XUMMUYECKOU TEXHOJIOTHH;

- KOMIUIEKCOM M€pPBOHAYAJIbHBIX 3HAHUM M TMpeAcTaBieHUN 00 OpraHu3aluul XHUMHYECKOTO
IIPOU3BO/ICTBA;

- HaBBIKAMU U3JIOKEHUS TNOJYYEHHBIX 3HAHUI B BHJIE OTYETA O MPOXOXKIECHUU MPAKTUKH, OITUCAHUS
HCXOJHBIX MaT€PUAJIOB, TEXHOJOTUYECKOM CXeMbl IPOU3BOJICTBA, KOHTPOJIS Ka4ecTBa TOTOBOM MPOIyKIUH.

3 KpaTkoe coaep:kaHue NPAKTUKHU
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Pasoen 1. 3naxkomcmeo c¢ opeanuzayueii u ocywecmeieHuem Hay4HO-UCCie008amenbCKol
desmenvHOCmMuU

[IpaBuna TexHUKH O€30MACHOCTH B XMMHUYECKOU J1aboparopuu. [IpUHIMIBI OpraHU3alMi HAYIHO-
uccnenaoBaTenbckoi. CoBpeMeHHbIC TPUOOPHI, MPUHIUIN UX PAaOOTHI MU METOJIbI aHAIU3a, MUCTOJIb3yeMbIe B
Hay49HOMU JIEATEITLHOCTH 10 MPO(UITIO TPOrpaMMBbl OaKajiaBprara.

Paszoen 2. 3nakomemeo ¢ npouzeoocmeenHoll 0essimenbHOCMbIO 8 XUMUYECKOU MEXHOI02UU

Homenknatypa mpoIyKToB XUMHUYECKOTO MPOU3BOACTBA. OCHOBHBIE MPOU3BOICTBEHHBIE MTPOIIECCHI B
COOTBETCTBHUU C TEXHOJOTHYECKOW cxeMol mpemnpustus. OCHOBHBIC TapaMeTpbl IMPOHM3BOJICTBEHHBIX
MPOIIECCOB M pabOThl TEXHOJOTUYECKOTO 00opymoBaHus. MeToapl KOHTPOJISI U yIPABICHHS
TEXHOJIOTHYECKUMH TporieccaMu. KOHTpOJIb KauecTBa roTOBOM MPOTYKIIUH.

Pasoen 3. Cucmemamusayus mamepuana, noocomoska omuema

Coop, oOpaboTtka u cuctematusanus uHpopmarmoHHoro wMarepuana. OdopmiieHne oTdera.
TpeboBanus, MPEIbABIIEMbIC K HATUCAHUIO U MTPEICTABIICHUIO OTYETA.

KonkpetHoe coaepxaHue y4eOHOW TPAKTUKKA OMPENEISETCS WHIUBUIYATbHBIM  3a/laHUEM
oOyuarouierocs ¢ y4éToM MHTEPECOB M BO3MOKHOCTEH KadeApbl WM OpraHU3alMM, TJe OHA MPOBOIUTCS.
WuauBuayanbHOe 3ajaHue pa3pabaTbiBaeTCs Mo MpoduiTo n3ydyaeMoil mporpammsl 6akanaBpuara.

4 O0beM NpaKTUKH

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIJIMHBI 3 108 81
CamocrosiTesbHasi pabora 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 3 107,6 | 80,7
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH 107,6 | 80,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTanuA pado4yeil MPOrpamMmbl
«IIpou3BOACTBEHHAA NIPAKTUKA:
TeXHOJIOTH4YecKasi (IPOEKTHO-TEXHOJIOTMYecKasi) NPaKTHKA)

1 Henp npakTHKM — TMoJlydeHUE MPO(ECCHOHATBHBIX YMEHUH M OmbITa MNpOo(ecCHOHATbHOM
NESITEIIbHOCTH TIyTEM CaMOCTOSTEIBHOTO TBOPUYECKOTO BBHITIOJIHEHUS 3a/1a4, IMOCTABJICHHBIX IMPOTPaMMOM
MPAKTUKHA, TIPAKTUIECKOE O3HAKOMIICHHE CO CTPYKTYPOUW MPEANPHUATHS, C OCHOBHBIM TEXHOJOTHYECKHM
000pyIOBaHUEM M HW3YYCHHE IPOIIECCOB IMPOM3BOJACTBA OCHOBHBIX BHUIOB HEOPTaHWYECKHUX BEIIECTB, a
TaKKe XUMHUUECKOU MPOTYKIIUH.

2 B pe3yabTaTe NPOX0:KIeHUsI MPAKTHKH 00y4YAIOIIMIACH TOJI2KEeH:

Obnadams CIETYIOIMIMMU KOMIIETCHIIMSIMU M UHIWKaTopamu ux poctmwkeHus: YK-3.1, YK-3.2, VK-
3.3, YK-3.4, YK-3.6, IIK-1.1, IIK-1.2, IT1K-1.3, TIK-3.1, IIK-3.2, TIK-3.3, T[IK-6.1, T1K-6.2, TIK-6.3

3namo:

- TEXHOJIOTHYECKHE IMPOIECChl U OCHOBHOE TEXHOJIOTMYECKOE 000pYI0BaHUE, HCIOJIb3yeMOe MpH
MOJTyYeHUH HEOPraHUYECKUX BEIIECTB U MaTEPUAJIOB;

- OCHOBHBIC TMPHUHIUIBI, METOABI U (POPMBI KOHTPOJIS TEXHOJOTHMYECKOTO Tpollecca M KadecTBa
TIPOIyKIIMH;

- OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHI IO CTaHIAPTH3AlMU M OOOPYIHOBaHUS M cepTUdUKAIIUU
TIPOTyKIIMH;

- TIpaBWJIa TEXHUKH O€30MaCHOCTHU U MPOU3BOJCTBEHHON CAaHUTAPUU; OPTraHU3AIMOHHYIO CTPYKTYPY
MPEANPUSITHS.

Ymemy:

- UCIIOJIH30BaTh TEXHUYECKHE CPEJICTBA ISl U3MEPEHHS OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOTO
rpoIriecca HEOPraHUIECKUX BEIIECTB U MAaTEPHAJIOB;
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- AHAIM3HUPOBATh TEXHUYECKYIO JTOKYMEHTAIMIO, pPEAJIM30BhIBATh HA TNPAKTUKE TPEOOBaAHHS
HOPMaTHBHOM TIOKYMEHTAINH.

Braoemy:

- METOJIaMH TT0A00pa TEXHOJIOTHUECKOTO 000PyIOBaHHS, METOJJAMH YIIPABJICHUS TEXHOJIOTHUECKIMH
poreccaMy IPOU3BOICTBA;

- METOJIaMH OCYIIECTBIICHHUS TEXHOJIOTHUECKOTO MPOIECC B COOTBETCTBUU C PETIIAMEHTOM.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pazoen 1. Osnaxomnenue co cmpykmypou npeonpusmusi U MmexHolo2uel npou3eo0cmed
HeOp2aHu4yecKux 6eujecms u Mamepuaios

OOmiast xapakTepucTHka mpennpuarus. HomeHkimaTypa ¥ OOBEMBI BBITYCKAEMOW MPOILYKIIHH.
Mertoap! mponsBojcTBa. [IpHHIMIHAEHAS TEXHOJIOTHYECKAsk CXeMa MPOU3BOACTBA MPOoayKiuu. CTpyKTypa
NPENpPUSATHS, OCHOBHBIE IPOM3BOICTBEHHBIC II€Xa W OTHCICHHUS. XapaKTePUCTUKH OCHOBHOTO
000pyI0BaHUS.

Paszoen 2. H3yuenue OCHOBHbIX MEXHONOSUUECKUX NPOYECCO8, NAPAMEMPO8 U Memooo8 Ux
PpecyIuposanus Ha KOHKPEMHOM NPeOnpusmuu no npou3800Cmey HeopeaHuyecKux 8euwecms u Mamepuaios.
Buinonnenue unousudyanvrnozo 3a0anus

OCHOBHBIC TIPOM3BOJICTBEHHBIE TMPOIECCHI B COOTBETCTBUM C TEXHOJOTHUYECKOW CXEMOHU
npeanpusitis. OCHOBHBIC ITapaMeTpbl IPOW3BOJCTBEHHBIX IIPOIECCOB W PabOTBl TEXHOJIOTHYECKOTO
o0opynoBaHus. MeTobl KOHTPOJIA W YIPaBICHHUS TEXHOJOTHUYECKHUMH TpoleccamMu. KOHTpoib KadecTBa
FOTOBOM MPOJYKIIUH.

BrimonHeHne HHIMBHTyaTbHOTO 3aaHusI.

Pazoen 3. Cucmemamuszayus mamepuana, no020mosKka omuema

O06001eHre U cucTeMaTH3alusl JaHHBIX 110 CTPYKTYpPE, TEXHOJIOTHH MTPOU3BOJICTBA, IPUMEHIEMOMY
000pYZIOBAaHHUIO, BBITYCKAEMOW MPENNPUATHEM TMPOIYKIUH, METoJaM H (opMaM KOHTPOJS IMPOIYKIHH.
[Touck u cOop HepocTaromux qaHHbIX. [lonroToBka n Hamucanue otueTa. [loATOTOBKA M HaMKMCaHUE OTYETa
IO BBITIOJTHEHUIO HHIUBUIYaJIbHOTO 3aaHNs.

4 O0beM NpaKTUKH

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 3 108 81
CamocrosiTesibHasi paboTa 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMOCTOSATENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 3 107,6 | 80,7
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 107,6 | 80,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTanusA padoyeil NPOorpaMmal
«IIpousBoacTBEeHHAS MPAKTUKA: HAYYHO-UCC/IeJ0BATEIbCKAsA padoTa»

1 Heap npakTuku — GopMupoBaHue MpodheccCuoHaTbHBIX KOMIETEHIUN U MPHOOpETEHNE HaBbIKOB
B 00JacTM TEXHOJOIMM HEOPraHMYECKUX BEIIEeCTB IOCPEACTBOM IUIAHUPOBAHMSI U OCYILECTBICHHS
AKCIEPUMEHTATILHOU 1€ TEIbHOCTH.

2 B pe3yabTaTe NPOX0:KIeHUS NPAKTUKH 00y4aIOUINIACS J0JIKEeH:

Obnadams ClIETYIONIMMU KOMIIETCHIIMSIMU M UHIWKaTopamu ux poctmwkeHus: YK-1.1, YK-1.4, VK-
1.5, [IK-2.1, [1K-2.2, T1K-2.3, T1K-3.1, T1K-3.2, TIK-3.3, [1K-4.1, [1K-4.2, [1K-4.3, [1K-5.1, [1K-5.2, TTIK-5.3,

3nams:

- TOPSIOK OpraHu3aliy, IJIAaHUPOBAaHUS M IPOBEJIEHUS HAYYHO-HCCIEIOBATEIbCKUX paboT C
HCI0JIb30BAHUEM IOCIIETHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0acTu;

- TEOPETHUYECKHE OCHOBBI XUMUYECKON TEXHOJIOTHH;
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- CBOMCTBAa XMMHUYECKHX 3JIEMEHTOB, CO€AMHEHUN M (PYHKIMOHAJIbHBIX MAaTepUaloB Ha MX OCHOBE
JUIS peIlieHUs] HayYHO-HUCCIIeI0BaTENbCKUX 3a/ay.

Ymems:

- OCYILIECTBJISATh MOUCK, OOpaOOTKYy M aHajIu3 Hay4yHO-TEXHHYECKON HH(poOpMauuu Mo MNpoQuiIo
BBITIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaTh Ha COBPEMEHHBIX IpUOOpax Uil HAyYHBIX MCCIEIOBaHHM, OPraHU30BbIBATH IPOBEACHHE
AKCIEPUMEHTOB U UCIIBITAHUH, IPOBOIUTH UX OOPaOOTKY U aHAIIU3UPOBAThH PE3YNbTATHI;

- IPUMEHSATh TEOPETUYECKUE 3HAHUS, IOJyYEHHbIE IPU U3YYEHUN €CTECTBEHHO-HAYYHBIX TUCIUIUIMH
JUI aHaJIN3a YKCIEPUMEHTAIbHbBIX JaHHBIX.

Braoemy:

- OCHOBHBIMM HaBbIKAMU OpraHM3allMd HAy4YHO-HCCIEAOBATEIbCKUX U  TEXHOJOTHYECKHX
AKCIEPUMEHTOB;

- METOJaMH MMOUCKA U U3yUEHHs] HAYYHO-TEXHUUYECKON HH(OpPMALIMK 110 TEMATUKE UCCIIEIOBAHUSI.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pa3nes 1. BoinosiHeHne HAYYHBIX HCCJIEJOBAHM I

CocraBienue nmporpaMmMbl uccienoBanus. CTpyKTypa U coJepaHUEe OCHOBHBIX pa3/iejIOB OTYETA O
Hay4YHO-KCCIIEI0BATEIbCKON paboTe.

dopmynMpoBaHUE LEJIeH M 3aJad MCCIEAOBAHUS; COCTaBJICHHE AHAJIUTHYECKOrOo 0030pa Mo Teme
uccienoBaHusi; BbIOOP 3((EKTUBHBIX METOJAOB M METOJUK JOCTM)KEHMSI JKEIaeMbIX pe3yJbTaToB
UCCIIEIOBAHUSL.

[IpoBeneHne COOTBETCTBYIOLIUX SKCIIEPUMEHTOB JUISl TOTYUYEHHUS IPAKTUYECKUX PE3YIbTATOB.

Paspnen 2. IloaroroBka Hay4YHOro A0KJIA/Aa U NPe3eHTALNHU

Ananus, uHTeprperauus U 0000IleHHE pe3yabTaTOB HCCIEAOBaHUS;, (OPMYIUPOBKA BBIBOJOB;
HaIlMcaHue OTYeTa.

4 O0beM NPaAKTHKH

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

OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
[TpaxTnueckue 3anstus (113) 2,67 96 72
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 4,33 156 117
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 4,33 155,6 | 116,7
B TOM 4ucJe B (popMe NpaKTUYECKOH MOATOTOBKH 155,6 | 116,7
Buja nToroBoro KOHTpoJIsi: 3auer ¢ oneHkoi

AHHOTanuA padoyeil MPOrpamMmbl
«IIpou3BOACTBEHHAA MPAKTUKA: NPEeIIUIIIIOMHAS IPAKTHKA)

1 esb NpPaKTHKHU — 3aKPETUICHUE TEOPETUUYCCKUX 3HAHUU M MTPAKTUYCCKUX HABBIKOB, TOJTYYCHHBIX
B Tporiecce OOydeHHsI 10 Tporpamme OakaiaBpuaTta; MPHOOPETEHHE MPAKTUYECKOTO OIBITa PaboOTHI C
WCTOYHUKAMH HAYYHO-TEXHUYCCKOW WHQPOpMAIMU, OTBITa IIOCTAHOBKM U  BBINIOJHEHUS HAydHO-
HCCIICIOBATEIIbCKUX U MPOCKTHBIX 3ajad; OBJIAJCHUE METOJOJOTHEH U MeToJaMu 00pabOTKH pe3yIbTaToOB
WCCIIeIOBaHUs; cOOp, TOJArOTOBKAa M aHAJIW3 MAaTEPHAJIOB M0 TEMAaTHUKE BBITYCKHOW KBaH(DHKAITMOHHOMN
paboTHL.

2 B pe3yJabTaTe NPOX0:KIeHUSA MPAKTUKH 00yIAOMINIACS T0JIKEH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU U HHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, IIK-2.1, TIK-2.2, I1K-2.3, TIK-3.1, I1K-3.2, T1K-3.3, [1K-4.1, T1K-4.2, I1K-4.3, TIK-5.1, I1K-5.2, TIK-5.3,
I1K-6.1, T1IK-6.2, I1K-6.3.
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3uamo:

- OCHOBBI OpraHU3al1 U METO/I0JIOTUIO HAYYHBIX UCCIIEI0OBaHUII;

- COBpEMEHHbIE HAyYHbIE€ KOHIEIIINH TEXHOJIOTUY;

- CTPYKTYpPY ¥ METO/Ibl YIIPaBJICHUSI COBPEMEHHBIM IIPOU3BOJICTBOM.

Ymemn:

- pa0oTaThb C TEKCTaMU HAyYHbIX CTaTeld OTEYECTBEHHBIX M 3apyOeKHBIX HAyUHBIX >XYpHaJOB,
10JIb30BaThCsI HAYYHO-CIIPABOYHBIM aIapaToM, 0popMIIATh Pe3yIbTaThl HAYYHBIX UCCIIEI0BAHU;

- HCTI0JIb30BATh MOJTyYE€HHbIE TEOPETUYECKUE 3HAHUS JJIs IOCTAHOBKHU 3a/1a4 MCCIIE0BaHUS.

Braoemy:

- HaBBIKAMM CaMOCTOSATEIbHONW HAayYHO-UCCIIEI0BATENbCKON ACSITEIbHOCTH, PA0OTHI ¢ UICTOYHUKAMU
Hay4yHOU MHpOpMaIUK, pepeprupoBaHUs HAYYHBIX yOIHKAITHH.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pazoen 1. Beeoenue — yenu u 3a0auu npedouniomMHou npakmuxu

Lenu u 3a1a4n PeAMTUIOMHON TTpakTUKU. OpraHu3alliOHHO-METOINIECKAE MEPOTIPUSITHS.

Paszoen 2. Opeanuzayus u ocywecmeneHue HAYYHO-UCCIEO08AMENLCKOU U  NPOU3BOOCHBEHHOL
desmenvHOCMU

[TpuHtMOBI, TeXHONOTHH, (OPMBI W  METONBl  OpraHU3alld  HAYYHO-MCCIIEAOBATEIHCKOM
NeSITeIbHOCTH Ha IPUMEpE OpraHu3aluy HaydHou pa®oTsl kKadeapsl (mpoOneMHON 1adopaTopuu, HaydHOI
rpynmsl). [IpuHIUIEL, TeXHONIOTHH, (OPMBI U METOIBI OOYYEeHHS CTYACHTOB Ha INPHMEpPE OpraHU3allHH
yueOHOH paboThl Kadenphl.

Pazoen 3. Bwvinoanenue unousudyanvrozo zadanus. QbobweHue u cucmemamusayus OAHHbIX OJisl
BbINOIHEHUS BLINYCKHOU K8anugukrayuonrou pabomol. Ogopmienue omuema

Co6op, 06paboTka u cucremaTuzanus nHGopManrnoHHoro marepuana. Odopmienue ordera. Jlmanoe
ydactue o0y4arouerocs B BbIIIOJHEHUH Hay4YHO-HCCIIE10BaTENbCKOM paboThl Kaderpbl.

[ToaroToBKa MaTepraNoB sl BRIIOJTHEHUS BBIITYCKHON KBATM(DUKAIIMOHHON PabOTHI.

4 O0beM NpaKTUKH

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTb JUCUMIIJIMHbI 9 324 243
CamocrosiTeJibHast paboTa 9 324 243
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMOoCTOSATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 9 323,6 | 242,7
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 323,6 | 242,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

5.5 I'ocynapcTBeHHasi HTOIOBAas ATTECTALMSA: BBINIOJTHEHHE U 3allIMTA BBINYCKHOM
KBAJIN(UKANMOHHOM padoThI

1 IHeap rocyiapcTBeHHOW HTOIOBOM aTTECTALMU: BBINOJHEHUS W 3AIUMTHI BBINYCKHOMI
KBAJIM(UKANMOHHON PadoThl — BBISBICHUE YPOBHS TEOPETUYECKONW M NPAKTHUYECKOM IOIrOTOBJICHHOCTH
BBIITYCKHUKA BYy3a K BBIIIOJHEHHIO MPO(ECCHOHAIBHBIX 3a/1a4 U COOTBETCTBUS €0 MOJTOTOBKHU TPEOOBaHUIM
®I'OC BO 1o HanpaBieHHI0 NOArOTOBKU IO HAIIPaBJIEHUIO MOATOTOBKH 18.03.01 Xumuueckasi TEXHOJIOIHUS.

2 B pe3yabrare NPOXO0XkKIACHHS TIOCYJIAPCTBEHHOM MTOrOBOM aTTECTALMM: BBINOJHEHUS H
3alIMThl BBIMYCKHOH KBAJM(PUKANMOHHOI PadoThl y CTyJeHTAa NpoBepsieTcsi c(hOPMHUPOBAHHHOCTH
CIACAYIOIMX KOMIETEHIUH, a TaKKe CJACAYOIMX 3HAHUA, YMEHHMH ¥ HABBIKOB, MO3BOJISIIOLIMX
OLIeHUTh CTeleHb FOTOBHOCTH 00y4aloLIUXCcs K JajbHelell npogeccnoHaabHOM 1esiTeIbHOCTH.

BoimyckHMK, OCBOMBIIMM  mporpamMmy OakajaBpuara, JOJDKEH oO0janaTh  CIEAYHOIIMMHU
KOMITETEHIUSIMU:
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VYK-1.1, YK-1.2, VK-1.3, YK-1.4, VK-1.5, YK-2.1, YK-2.2, VK-2.3, YK-2.4, VK-2.5, YK-2.6, VK-
2.7, YK-2.8, YK-2.9, VK-3.1, YK-3.2, YK-3.3, VK-3.4, YK-3.6, YK-4.1, YK-4.2, VK-4.3, VK-4.4, VK-4.5,
VK-4.6, YK-4.7, YK-4.8, VK-4.9, YK-5.1, YK-5.2, VK-5.3, YK-5.4, YK-5.5, VK-5.6, YK-5.7, YK-5.8, YK-
5.9, VK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-6.5, YK-6.6, YK-7.1, YK-7.2, YK-7.3, YK-7.4, YK-8.1, YK-8.2,
VK-8.3, YK-8.4, YVK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9, YK-9.1, Y¥K-9.2, VK-9.3, VK-10.1, YK-10.2,
YK-10.3, YK-11.1, YK-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, 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, I1K-1.1, TIK-1.2, I1K-1.3, T1K-2.1, T[IK-2.2, [1K-2.3, T1K-3.1, TIK-3.2, [1K-
3.3, [IK-4.1, [1K-4.2, [1K-4.3, [1IK-5.1, TIK-5.2, TIK-5.3, TIK-5.4, TIK-5.5, TIK-5.6, YK-3.5, T1K-6.1, TIK-6.2,
[1K-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3nams:

- TOPSIOK OpraHu3aliy, IJIAaHUPOBAaHUS M IPOBEJIEHUS HAay4YHO-HCCIEIOBATEIbCKUX paboT C
HCII0JIb30BAHUEM IOCIIETHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0acTu;

- (U3UKO-XUMUYECKUE OCHOBBI XMMHUECKON TEXHOJIOTUH, IPUMEHSATh 3TU 3HAHUS HA IPAKTHUKE;

- OCHOBHbIE TpeOOBaHUS K IPEACTaBICHUIO PE3YJIbTaTOB IMPOBEJECHHOIO MHCCIEIOBAaHUS B BUJE
Hay4YyHOTO OTYETa, CTaThbH UJIU T0KJIa/a.

Ymemo:

- CaMOCTOSITEJIbHO BBISBIIATH MEPCIIEKTUBHBIE HANPABICHUSI HAYYHBIX UCCIIEJOBaHUI, 000CHOBBIBATh
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAYMMOCTh IIPOOJIEMBI, POBOJUTH 3KCIIEPUMEHTAIbHbBIE
UCCIIEIOBaHUS, aHAJIU3UPOBATh U UHTEPIIPETUPOBATH MOTYYE€HHBIE PE3YJIbTAThI;

- OCYIIECTBJIATh NOMUCK, OOpabOTKy M aHalu3 Hay4yHO-TEXHUYECKON HHOpMalMM IO TEMe
BBITIOJIHAEMOM pabOThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaTh Ha COBpPEMEHHBIX MpUOOpax, OPraHU30BBIBATH IPOBEJICHHE 3KCIEPUMEHTOB H
UCIBITAHUN, IPOBOJIUTH UX 00pabOTKY U aHAJIU3UPOBATh PE3YJIbTaThI.

Braoemy:

- METOJIOJIOTHEN M METOJMKOM MPOBEICHUS HAYyYHBIX HCCIIEAOBAaHUI; HABBIKAMU CAMOCTOSTEIbHON
Hay4YyHOU U HCCIIeI0BaTENIbCKON pabOThI;

- HaBbIKaMU paboOThl B KOJUIEKTHBE, IJIAHUPOBaTh M OPraHU30BBIBATH KOJIJICKTUBHBIE Hay4yHbIE
HCCIIEIOBAHUS; OBJIaJIEBaTh COBPEMEHHBIMU METOJIaMU MCCIIEJIOBAHMSI U aHAJIM3a IOCTaBJICHHBIX [TPO0IIeM;

-CIIOCOOHOCTBIO pelIaTh NOCTaBJIEHHbIE 3aJaud, MCIOJb3yd YMEHHUS W HaBbIKM B OpraHU3allU
Hay4YHO-UCCJIEI0BATENbCKUX U TEXHOJIOTUYECKUX PaboT.

3 Kpartkoe coaep:kaHue rocyJlapcTBeHHON WTOroBOii aTTecTalliM: BHINOJHEHHUS] W 3aIIMThI
BBINIYCKHON KBAJM(UKAINHMOHHOI padoThl (MM Jpyroe pacmmpeHue u3 coorpercrByromero ®I'oC
BO)

l'ocynapcTBeHHast UTOroBasi aTTECTALUs: BBIIOJHEHHE M 3allMTa BBITYCKHOW KBaJIM(PUKAIIMOHHON
paboThl MPOXOIUT B § ceMmecTpe Ha 0a3e 3HAHWN, YMEHUH M HABBIKOB, MOJYYEHHBIX CTYIEHTaMH IpHU
n3ydyeHuu qucuuiuind HanpapieHus 18.03.01 XumMuveckasi TeXHOJIOTMSI_U MPOXOKICHUS ITPAKTHUK.

l'ocynapcTBeHHast UTOroBasi aTTECTAlUs: BBIIOJHEHHE M 3aIllMTa BBITYCKHOW KBaTM(PHUKAIMOHHOMN
paboTHI TPOBOIUTCS TOCYJAPCTBEHHON AK3aMEHAIMOHHON KOMHUCCHEH.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMNA OOydYalOMMUXCA, NPHOOPETCHHBIX IpHU
ocBoeHun OOII, ocymiecTBisieTcss MyreM MNPOBEACHUS 3aLIUThl BBHITYCKHONW KBATM(UKAIUOHHONW pabOThI
(BKP) u npucBoenus kBanupukanuu «0akagaBpm».

4 O0beM rocyIapcTBeHHOl HTOIOBOIl aTTeCcTAllUM: BBINOJHEHHS W 3alIUTHI BbINYCKHOMH
KBAJIN(UKANMOHHOM padoThI

[Iporpamma oTHOCHTCS K 00si3aTebHONM YacTH y4eOHOro IutaHa, K Omoky 3 «['ocymapcTBenHas
UTOroBasi aTTECTALUA» U pacCCUMTaHa Ha COCPEIOTOYEHHOE IPOXOXKAeHUE B 8 cemecTpe (4 Kypc) 00ydeHus B
oobeme 216 u (6 3ET). Ilporpamma mpenmosaraer, 4To O0OyYaromuecs HMEIOT TEOPETHYECKYI0 |
MIPAKTUYECKYI0 TOJATOTOBKY B OO0JIACTH TPaJMLMOHHBIX M HOBBIX KOHKYPEHTOCHOCOOHBIX MPOIIECCOB B
TEXHOJIOTUU JIEKTPOXUMHUYECKUX MPOU3BOJICTB.
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. B 3aueTHbBIX B akanem.
Bunel yue6HOM paboThI
SIMHULIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMYy miiany 6 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTtakTHas paboTa — HTOroBasi aTTeCTaIus 6 0,67
Brinonnenue, nHanucanue u opopmiienue BKP 6 215,36
Buja koHTpoJs: 3amuTta BKP
Brtsl yaeGHOH paboTs! B 3aueTHbIX B actponom.
SIMHULIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMy miiany 6 162
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTtakTHas paboTa — HTOroBasi aTTeCTaIus 6 0,5
Brinonnenue, Hanucanue u opopmiienue BKP 6 161,5
Bujx koHTpoJs: 3amuTta BKP

5.6 ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IlepeBol HAYyYHO-TEeXHHUYECKOM JIUTEPATYPbI»

1. Lear aucUMIUVIMHBI — TpuoOpeTeHrne oOydJaronuMucs oOIIeH,

KOMMYHUKATUBHON U

npoeCCHOHANTBPHON KOMIETEHIINH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOM TMOITOTOBKH

IIO3BOJISICT BBIIIOJIHATH Pa3IMIHEBIC BUbI HpO(i)GCCI/IOHaIII)HO

IIPOU3BOJICTBEHHON U HAYYHOU JESATEIBHOCTH.

OpPUEHTUPOBAHHOTO

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIUIACH TOIKEH:
Obnadams CIETYIONUMA KOMIIETECHITUSIMA 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 CITOCOOBI JOCTHKCHUA SKBUBAJICHTHOCTH B IICPCBOJIC;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— A3BIKOBYIO HOPMY U OCHOBHBEIC (bYHKIII/II/I A3bIKAa KaK CUCTEMBI,
— AOCTAaTOYHOC JIs BBIIOJHCHHA IIEPEBOAA KOJIMYCCTBO JICKCHMYCCKUX CIWHMUII, (bpaSGOHOFI/ISMOB, B
TOM YHUCJIC CONHUAJIBHBIX TCPMUHOB U JIMHIBOCTPAHOBECTYCCKUX peam/lﬁ,

yMmemy:
— IPUMEHATH OCHOBHBIC MPHUEMBI TIEPEBOIA;

nepeBoJia

B

— OCYIIECTBJIATh NMHCbMEHHBIN NEPeBOJ] C COOJIOJEHHEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH,
cOOII0ACHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM;
— 0(hopMIIATH TEKCT IEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJISITh IMEPEBOJ C COOIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH, COOJIOIEHUEM
rPaMMATHYECKUX, CHHTAKCUYECKMX UM CTHUJIUCTUYECKUX HOPM TEKCTa TIEPEeBOJa U TEMIIOPAIbHBIX

XapaKTePUCTHK UCXOJHOTO TEKCTA;
gnaoems:

— METOJUMKOH IpeIepeBOAYECKOrO aHalIM3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY BOCHPUSATHUIO

HCXOOHOTI'O BBICKA3bIBAHUS,

— METOJUKOIM MOJArOTOBKHU K BBINOJHEHUIO NIEPEBOA, BKIIOYAs MOUCK MH(OPMAaLMU B CIPABOYHOM,

CIELMAJIbHOM JINTEpAType U KOMIIbIOTEPHBIX CETSIX;

— OCHOBAMU CUCTEMBI COKPALIEHHOM NIEPEBOIYECKON 3aIMCH IIPH BBIITOJTHEHUH IEPEBOJIA;

— OCHOBHOW MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;
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— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Pasoen 1. OcHosHble 1nexcuueckue u CMUIUCMUYECKUE 3AKOHOMEPHOCMU Nepesood HAY4YHO-
MexHUu4ecKou 1umepamypol

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBON aHaIU3 HAaydHO-
TEXHUYECKOT0 TeKCTa U ero cermeHTanus. CTUIMCTUYECKHE OCOOEHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeososienue TpPyaHOCTEW, CBS3aHHBIX C PACXOXKJIEHHUEM CHHTAKCHYECKUX CTPYKTYp HHOCTPAHHOTO M
PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHue MopsiiKa CJIOB B AaHIVIMHCKOM W pPYCCKOM mpeuiokeHusx. llepeBon cios,
yCTaHOBJIeHHE 3HadeHus cioBa. [lepeBoa cBOOOAHBIX M (pazeosoruyeckux cioBocoueranuil. IlepeBon
3aroJI0BKOB TEKCTOB M CTATEU

1.3 Cokpamenusi. OcoOeHHOCTH UX nepeBoja. Pa3BuTue HaBBIKOB IepeBOa Ha IpUMEPE TEKCTOB 10
TeMe «Xumuueckas gadoparopusd» «M3mepeHus: B XUMHUI».

1.4. Jlexcuueckue TpaHchopManuyd MPU TEPEBOJE TEKCTOB MO TEMAaTUKE XUMHUHM U XUMHUYECKOU
TEXHOJIOTUH.

Pa3zoen 2. Ocnosnvie epammamuueckue ocobeHHOCmuU nepesooa

2.1. Ocobennoctu mepeBoja npemioxennid Bo BpemeHnax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB N0 TEMAaTUKE XMMHUYECKOW TexHosioruu IlepeBoa nmpuaaTouHbix
MIPEIIOKEHU.

2.2. Merozpsl 1 IpUEMBI IEPEBOJIA CTPALATEIBHOIO 3aJI0ra Ha IIPUMEPE MEPEBOAa TEKCTOB MO TEME
"Texnosioruu Oymymiero".

2.3. Tunbl ycIOBHBIX NPEAJIOKEHUN, IIpaBUJia U OCOOEHHOCTH MX mepeBoja. IIpakTuka mepeBona
YCIOBHBIX MPEIJIOKEHUH Ha NIpUMepax TEKCTOB IO PA3IMYHBIM pasjielaM XUMHM U XUMHUYECKOM
TEXHOJIOTUHU.

2.4. MopanbHble Trjaroibl M OCOOEHHOCTH HX I[I€peBOjJa Ha INpUMEpe IepeBoja TEKCTOB
«Texnonorus», «IIpomseilieHHOE 000pYI0BaHUE

Pa3zoen 3. Ocobennocmu nepesooa npeonodicenuli ¢ HeIUYHbIMU PopMmamu en1azona

3.1 Undunutus (Heonpenenennas Gopma riarona). Poas nHGUHUTHBA B IPEAJIOKEHUN U BAPHAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipudactust u repynanii. BapuanTsl nepeBoia Ha pyCCKUM S3BIK.

3.2 Vudunutuabie 0060poThl. O60poT AomosiHeHHE ¢ UHOUHUTHBOM. OOOPOT mojiexaliee c
uH(puHUTHBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mpu4acTHbIX 000POTOB. AOCONIOTHBINA NMPUYACTHBIM OOOPOT M BapHAHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUECKON TEXHOJIOTHH.

Pazoen 4. Ocobennocmu pegpepamusnozo nepesooa

4.1. AnropuT™M MPEaNepeBOAUYECKOM palbOThl € HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTHuKe (aHHOTAIUN)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOTY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4 O0beM yueOHOM TMCHUTIITHHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E A‘flaﬂ' 3E A‘flaﬂ' 3E | Axan u.
OO6mast TpyA0€MKOCTh UCITUTLTHHBI 4,0 144,0 2,0 72,0 2,0 72,0

KonrakTHas paboTa — ayIuTOpPHBIE 1.8 64,4 0,9 32,0 0,9 32,0

3aHATHS:
[Tpaxtuueckue 3ansarus (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
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2
CaMOCTOSITENIbHOE N3YUYEHUE Pa3/Ie]IOB 2,2 1,1 1,1

JUCIUIIINHBI & P 79,6 39,8 39,8

Buabl koHTpOJIA:
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Buo xonmpons uz YII 3auer 3auer
Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E AfITp' 3E AfITp' 3E | Actp. u.

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 4 108 2 54,0 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 1.8 48,3 0,9 24 0,9 24
3aHATHSA:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrakTHas camocrositenbHas paboTa 0,3 0,15 0,15
CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB 2,2 597 1,1 20,85 1,1 20.85
JVCIATUTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«['paxxnanckas 3alUTA B YPe3BbIYAMHBIX CUTYAUUSAX»

1 Ileab AUCHUIUIMHBI — MOATOTOBUTH CTYIEHTA K OCMBICIEHHBIM NMPAKTUYECKUM JEHCTBHUSAM IO
ofOecrieyeHHI0 cBOel 0e30MacHOCTH U 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS YpE3BBIYAMHON CHUTYyallUH
MIPUPOIHOT0, TEXHOTEHHOTO ¥ BOEHHOI'O XapakTepa.

2 B pe3yabraTe H3y4eHUs] JUCHUIIUHBI 00YYAIOLIUIICA J0JI/KEH:

Obnadams ClIENYIONIMMU KOMIIETCHIIMSIMU M UHIWKaTopaMu ux poctmwkeHus: YK-8.2, VK-8.5, VK-
8.7.

3nams:

- XapaKTEepPUCTUKH MPHUPOAHBIX OEICTBUM, TEXHOTCHHBIX aBapuil M KaracTpod Ha pagualoOHHO-,
XUMHYECKU- U OMOJIOTMUYECKU-OMACHBIX 00BEKTax, Mopaxaronire GakTopsl Jpyrux OMacHOCTEH;

- OCHOBBI BO3J€MCTBUSI OMAacHbIX (PaKTOPOB YPE3BBIYANHBIX CUTYyallMi Ha YeJOBEKa U MPUPOIHYIO
cpeny, AOMYyCTUMBbIE IIPECIIbHbIE KPUTEPUU HETATUBHOTO BO3/1EHCTBHUS;

- Mepbl 0e30MacHOro MOBEACHMS MpU NpeObIBAHUN B pailoHax (30HAX) MOXapoB, PaJMOaKTUBHOTO,
XMUMHUYECKOTO U OMOJIOTrMYECKOT0 3arpsi3HEHUS;

- CIOCOObI M CpeJCTBa 3aIIUTHI YeJIOBEKa OT BO3JACHCTBHUS MOpa)xaromux (akTOpoB Upe3BbIUANHBIX
CUTYalluil IPUPOJIHOTO, TEXHOICHHOT'O U BOGHHOT'O XapakTepa.

Ymems:

- HCIOJIb30BaTh CPEACTBA 3aIIMUTHI OPraHOB JbIXAaHUS U KOXKHU, MEIUIUHCKUE I CaMO3allIUThl U
OKa3aHUs IOMOUIH JIPYTHM JIIOJISIM;

- TNPUMEHSTh TEPBUYHBIE CPEJCTBA MOXKAPOTYIICHUs JUIsl JIOKAJIM3allMM U TYIIEHUS [0Xapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopuin);

- OKa3bIBaTh ceOe U JPYrMM MOCTPaJaBIIMM MEJUIIMHCKYIO TOMOIIb C UCHOJb30BaHUEM TaOEIIbHBIX
U TOJIPYYHBIX METUIIUHCKUX CPE/ICTB.

Braoemy:

- npuéMamu MPOBEACHUS YACTHUYHOM caHUTapHOM OOpabOTKM NpU BBIXOJAE U3 pailoHa (30HBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNUs (3apakeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B YPE3BBIYAWHBIX CUTYALUSX.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Onacnocmu npupoonoco xapakmepa.

Cruxuiinble O€ICTBUS, SBJICHUS MPUPOABl Pa3pyLINTEIbHONW CHIIBI - 3€MJIETPSICEHUS, HABOIHEHMS,
ceJIeBbl€ MOTOKH, OIOJI3HM, CHEXHbIE 3aHOCHI, U3BEP)KEHHUE BYIKAHOB, O00OBajbl, 3aCyXd, yparasbl, OypH,
MIO>KapBI.
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Paszoen 2. Onacnocmu mexnozennozo xapakmepa.

ABapun u KatacTpodbl HAa paJAMALUOHHO ONACHOM OOBEKTE, XHMHUYECKHM OIACHOM OOBEKTE,
OMOJIOTMYECKH ONAcHOM OOBEKTe; Ha TpaHCHopTe (PKEIe3HOJAOPOKHOM, aBTOMOOMIIBHOM, PEUHOM,
aBUALMOHHOM ); Ha TUAPOCOOPYKEHUAX; HA KOMMYHAJIBHBIX CUCTEMAaX KU3HE00eCIeUeHHUs.

Paszoen 3. Onacnocmu 6oennozo xapaxmepa.

[IpumeHeHue opykust MACCOBOTO MOPaXKEHUS (SAEPHOT0, XUMUYECKOTO, OMOJIOTHYECKOT0), OOBIUHBIX
CPEICTB C 3a)KUTaTeIbHbIM HANOJIHEHHEM, HOBBIX BUIOB OpPYXUsS. 30HBI 3apayKEHUSI OT CPEJCTB MOPAKEHUS
U UX BO3JICHCTBUE HAa HACEJICHUE U OKPYKAIOIYIO IPUPOJIHYIO CPELY.

Pazoen 4. Ilosxcapnas 6ezonacnocmo.

[loxxapuass omacHocTh. [loxkapnas oxpana. Knaccudukauus noxapoB MOXapoB B 3JaHUSAX U
nomereHuax. Craauu pa3BUTHS MoxkapoB. Jlokanuzanus u TymeHue noxapoB. [lepBuuHble cpeacTBa
noxkaporymenust (oruerymmurenu OIl -8, OY-2, OBII-5, BHyTpeHHMI MOXapHbIM BOJOMPOBO) U MpaBuia
MOJIb30BaHUSI UMH. ABTOMATHUYECKHE CHUCTEMBl [OXKAPOTYIIEHUS — MPUHKIEPHbIE U JPEHYEpHBIE.
Oruerymaniye BellecTBA — BOJA, IE€HbI, HErOpIOYHME Tra3bl M pa30aBUTENM, MOPOILKOBHIE COCTaBBI,
raJIoreH3aMelleHHbIE YTIeBOI0POIbI.

Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3aujumol HaceaeHus.

OnoBemienne U MHPOPMUPOBAHUE HacesneHus 00 omacHocTu. [IpuHsATHE HaceleHWEM CHUTHAJIOB
onopemeHus: («Baumanue Bcem!», «BosmymHas TpeBora», «PamuanvoHHas OMACHOCTHY, «XUMHUYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK JACUCTBHUS 1O HUM. DBaKyallus HACEJIEHUs U3 30HBI OMACHOCTH.
CriocoObl 3BaKyaluu DKCTpEHHasl 3BaKyalusi CTYJICHTOB U3 ayAUTOPHUH ITPU BOSHUKHOBEHHUH I0XKApa.

CpencTBa nHIUBHAYAIbHOM 3amuThl opranoB neixanust (I'T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIII'-67M,
PV-60M, «®enukc», I'’I3K, A, AII-3, II3V-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesoBeKka. MeIUIMHCKHIE CPEICTBA 3aLUTHI .

CpenctBa KOJUIEKTHBHOM 3alllUThl HacesleHusa. Ha3HaueHue,  3alIUTHbIE CBOWCTBA YOEXKHIII.
[IpotuBopanuanunonnsie ykpoitust ([IPY, momzemHbie memexoaHbie MEpPexXoibl, 3aryOJICHHBIE CTAHIIMH
METpPOIIOJIUTEHA), MPOCTEUIINE YKPBITUS (TpaHIIEH, OKOIbI, MepeKkpbIThie wienu). [lpaBuna 3aHsATHS
yoexHIIa.

Pa3zoen 6. Oxazanue nepsou nomowu.

Oxa3zaHue TMepBOl MOMOIIM IMPU OXOraxX, paHEHUAX, 3apakeHusx. [IpoBeneHune YacTUYHOM
CaHUTApHOM 00pabOTKU KOKHBIX IIOKPOBOB YEJIOBEKA MPH BBIXOJE U3 30H PAIMOAKTUBHOI0, XUMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHHUSI ), U3 30H MOXKaPOB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatino CUmyayuu.

ABapuiiHOo-criacaTesibHble pabOThl. OKCTpeHHas JBaKkyalMs U3 ayAuTopuu (J1abopaTopuu) B
YCIOBUSAX IOXapa, paguallMOHHOTO, XHMHUYECKOTO, OHOJIOTUYECKOTO 3arpsi3HEHUsT TEPPUTOPUU C
HCI0JIb30BaHKEM IpocTeriux cpeacts 3amuThl («Dennke», I'I3K, nporusorasza I'TI-7 ¢ JAI1I-3).

4 O0beM yueOHOM TMCUMILTHHBI

O0beM TUCUMIIIMHBI
Bu OHoM pad
1 y4eOHO# padoThl Axan, | Actp.
3E
Y, 4.
O01mas TpyA10eMKOCTh JUCUMIJIMHbI 1 36 27
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12
CamocrosiTeJibHAs padoTa 0,56 20 15
KonrakTHas camocrositenbHas pabota 0.56 0,2 0,15
CaMOCTOSTEIbHOE H3YUYEHUE PA3/IETIO0B AUCHUIIIMHbI ’ 19,8 | 14,85
Bua uTtoroBoro KOHTpoJIs: 3a4er
% HJOKYMEHT IIOAIINCAH
HEKBAJIMOUILIMPOBAHHOU
SJIEKTPOHHOMU ITOAITMCBHIO
[3) Bnaneneu: ®unaros Cepreii Hukonaesuu
I/IS npopekropa:Ciy»xba npopekropa 1o yaeGHoOH 112
paoote
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