5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITPAKTUK U THA
5.1 lucuMmIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIIMHBI
«HOCTPaHHBIN A3BIK»

1. Heab AUCHUNIIMHBI — IpHOOpeTeHne 00yJaromMuMucs o01Iel, KOMMYHUKaTUBHOHN U
npodeccHoHaIbHOM KOMIIETEHLIMH, YpPOBEHb KOTOPBIX HAa OTHAENbHBIX 3Tamax s3bIKOBOM
MOATOTOBKM  IO3BOJISIET  WCIOJIb30BaTh  MHOCTPAHHBIM  SI3bIK  IPAaKTHYECKH Kak B
npodecCHOHANBHOM (MPOW3BOJICTBEHHOM ¥ HAyYHOW) JIEATEIBbHOCTH, TaK H I IeJeH
caMm000pazoBaHUsI.

2. B pe3yabTaTe u3ydeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMHU UX TOCTHKCHUS.

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

3nams:

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

- PYCCKHME DSKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPQXEHMM peuyd B Mpolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprpOoBaHUS M AHHOTUPOBAHUS JINTEPATYPHI;

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

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpOIl HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

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

- BECTH PEYEBYIO ACITEIHHOCTh MPUMEHUTEIBHO K chepe OBITOBOM U MpodeccHoHAIbHON
KOMMYHHKAIUH.

Braoemy:

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

- OCHOBaMHM pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATypPhl HA U3Yy4a€MOM HHOCTPAaHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

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

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  riaroioB. OOpa3oBaHue (OpM  IPOCTBIX, MPOJOJIKEHHBIX,
nepQexTHbIX U Nep(EeKTHO-IPOJOKEHHBIX BPEMEH TJiarosia. BonpocutenbHble NpeioKeHHs B
pa3nuuHbIX BpemeHax. OOpazoBaHue OTpUIATEIbHBIX (JOPM TJIaroja B pa3iMdHbIX BpeMeHax.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIAroJIbHBIX GOpM U
ynoTtpebnenue Qopm crpamatensHoro 3anora.l.4. BumoBpemeHHbie (OpPMBI  TIIAroJioB.
OOpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEePPEKTHO-IIPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpeaoKeHus: B pa3audHbIX BpeMeHax. OOpa3oBaHue oTpuLATENbHBIX (Hopm
IJ1arojia B pa3JinyHbIX BpEMEHaX.

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



1.5 Undpunutus. @opmbl uHpuuutusa. IlpogomkeHHblii 1 neppekTHbIH UHPUHUTHUB.
OyHkuuu HMHQUHUTHBA B mpemiokeHud. OOpazoBaHue u ynoTpediieHne HH(OUHUTHUBHBIX
000pPOTOB THUIIA «CIIOKHOE MOAJIEKAIEE) U «CII0KHOE JIOTIOJTHEHHEY.

1.6 Monanpabie Tinaroibl. CTpykTypa npemioxkeHus. [IpuHIUIB c10BOOOpa3oBaHUSI.
Coxkpamenust (a06peBuarypsi). O603HaueHue natel [IpaBmiia 9TeHUST XUMHYECKUX AJIEMEHTOB,
0003HaueHH 1 (HopMynT HEOPraHWYECKUX COCAMHEHMM W YPAaBHCHHH XWMHUYECKHX PEaKIIUM.
[IpaBuna ureHus enuHul u3MmepeHus. [lpaBuna dTeHUs HAUMEHOBAaHUN OCHOBHBIX
OPraHNYeCKUX COCTMHECHUMU.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenne B ClIeMaILHOCTD

2.1.2. I.1. Menneneen

2.1.3. PXTY um. JI.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTATbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e3onmacHocTH B abopatopuu. 3mepenus B
XMUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FKOJIOTUH.

2.2 Ilonsatue o Bupax uyreHus. [IpocMOTpoBO€e UTEeHME Ha IIPUMEPAX TEKCTOB O XUMUHU,
H.N. Menneneese, PXTY um, [.U. Menneneera.

AXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 WMsyuvaromiee yTEHUE HAYYHBIX M HAyYHO-TIOMYISPHBIX TEKCTOB IO BBIOpAHHOM
CHEelMaIbHOCTH Ha mnpumepe TekcToB: «Hayka wu HayuHble MeTOIbD», «XHUMHYECKOE
npennpustiue», «COBpPEeMEHHbIE WHKEHEPHbIE TEXHOJOTUM», «XHUMHUYECKas JabopaTopHusl.
Texnuka Oe3omacHOCTH B yabopatopuu. M3mepeHUss B XUMUYECKON J1abopaTopum», «XHUMH
Oynymero. CoBpeMeHHbIe TEHACHLIUN pa3BUTHs Hayku», «buorexnosnorus. @apmalneBTHUECKUe
MIPOU3BOJICTBaY, «3eneHast Xxumus. [IpobiemMbl s3KoI0rum».

Jlexcuyeckne  OCOOEHHOCTM ~ TEKCTOB  HAyYHO-TEXHUYECKOM  HampaBiIE€HHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEPATyphl HAa U3y4YaeMOM SI3BIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTHKa yCTHOM pedH 10 TEMaM:

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 MoHosoru4eckas pedb Mo Teme «o cebe um o Oyamymieit npodeccun». Jlekcuaeckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil 3TUKET TOBCEIHEBHOrO OOHIEHHUS (3HAKOMCTBO, IIpE/ICTaBJICHHUE,
YCTaHOBJIEHUE U TOJIepKaHHE KOHTAKTa, 3alpoc U cooOIieHne MHPopManuu, nNoOyKJIeHHe K
NEMCTBUIO, BBIpAXKEHHE MTPOCHOBI, COTIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH 0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

I'pamMaTuyeckue TPyJHOCTHU SA3bIKA CIIEUATBHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuunble BapuaHThI epeBoia NPUYACTHIl Ha pycckuil s3bIK. [IpuyacTHbIe 060POTHI U
MIpUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. POpMBI cocaaraTeIbHOro HaKJIOHEHUS B U3y4aeMOM
sa3plke. MojanbHble TJarojabl M HUX HCIOJIb30BaHHE B MPEAJIOKEHUSX B COCIIaraTelIbHOM



HaKJIOHEHWH. Tumbl YCIOBHBIX IpEUIOKEHUH. BapuanTel mnepeBoja IpEUIOKEHUH B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCIOBHBIX mnpeasokeHuid. [lopsiiok ciioB B IPEIOKEHUU.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. V3ydeHue mnpaBuil IMepeBOJa pa3INYHbIX (OpPM HH(OUHUTHUBA U HHPUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 N3zyuyaroiiee yTeHNE TEKCTOB 110 TEMAaTHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMU4ECKOM 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH — CHEIMAbHOM HAaY4YHO-TEXHHYECKOW JIUTEpaTypBhl.
Opranuzanus paboTel €O cHelMalbHbIMM cioBapsMu. [loHsTne o pedepupoBaHun U
aHHOTHPOBAHMM TEKCTOB M0 creuuanbHocTu. I[lomck HOBoOM wuHOpmanuu mnpu paboTe ¢
TEKCTaMU U3 MEePUOAMYECKUX U3JaHUI U MOHOTrpaduil, UHCTPYKLUH, IPOCIIEKTOB U CIIPABOYHOM
JUTEPaTyphl 110 pacCMaTpUBAEMON TEMATHKE.

4. O0beM yueOHOMH TUCHMILTHHBI

Cemectp Cemectp
Bceero | > 3 4
Bun yae6HO# paGoTsI < cemecTp cemecTp cemecTp cemecTp
3E KaJ. 3E Axan. 3E Axan. 3E Axan. 3E Axan.
q, q, q, q, q,
Obwmast TpyRoemMKoCT | g o | 3540 | 2.0 | 72,0 | 2,0 | 72,0 | 2,0| 72,0 | 3,0 | 108,0
AHCHHMILIHHEI
Konrakrnas pabora— | 3 ' 159 1 g9 | 320 | 0,9 | 32,0 |09 32,0 |09 320
ayIMTOPHbIE 3aAHATHSA:
{g);)lqnqecmde SV 361 128,0 | 0,9 | 32,0 | 09 | 32,0 [ 0,9 32,0 [0,9] 32,0
Cawocrosrennnas 4,4 1 160,0 | 1,1 | 40,0 | 1,1 | 40,0 |1,1| 40,0 | 1,1 | 40,0
padora
KonTakTHas 0.6 0.2 0.2 0.2
camocTosiTelbHasg paboTa
CaMoOCTOSITEIIFHOE 4,4 1,1 11 11 11
U3YyYEHUE pa3aesioB 159,4 39,8 39,8 39,8 40,0
IUCHUTIINHEI
Buabl koHTpOJIA:
Bua xonrpous u3 YII + + +
OK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakthHas pabora -
IIPOMEXKYTOYHAS 0,4 - - - 0,4
aTTeCcTalus 1,0 B B B 1,0
[ToaroToBka K 3K3aMeHYy. 35,6 - - - 35,6
Bun urorosoro 3auer 3auer 3auer OKx3aMeH
KOHTPOJIS:
Cemectp Cemectp
. Bceero
Bun yuebHoii 1 cemectp 2 cemectp 3 cemecTp 4 cemectp
paboThI
3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTp.
q, q, 9. 9. q.




Obmas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JTUCITUTITAHBI

KonTtakTHas
padora —
ayIMTOPHbIE
3aHSATHA:

3,6 9,75 [089| 24 /089 24 |[089| 24 0,89 24

[IpakTrueckue

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

CamocroaTebHas

paGora 44 | 120,0 | 1,11 | 30,0 | 1,11} 30,0 | 1,11 | 30,0 | 1,11} 30,0

KonrtakrHas
CaMOCTOSTENILHAS 0,45 0,15 0,15 0,15
paborta

4,4 1,11 1,11 1,11 1,11
CaMoCTOSITEIILHOE

W3yYECHHUE Pa3/IeNIOB 119,55 29,85 29,85 29,85 30,0
JUACIUATIINHBI

Buabl koHTpOJIA:

Bua koutpoJs u3
yii

OK3aMeH 1,0 27,0 - - - - - - 1,0 | 27,0

KonrakthHas pabora
—  IIPOMEKYTOYHas 0,3 - - - 0,3
aTTecTalus 1,0 - - - 1,0

IloaroroBka K 26,7 ~ _ - 26,7
JK3aMEHYy.

Bua utorosoro
KOHTPOJIAA:

3ayer 3auer 3auer IK3aMeH

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

1 Heab qaucuumiInHbl — GOPMHUPOBAHUE Y CTYJACHTOB 1IETIOCTHOTO MPEACTABICHUS 00
HCTOPUYECKOM ITpouuioM Poccuu, ee MecTe BO BCEMUPHO-UCTOPUUECKOM MPOLIECCE.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACS JOJIKEeH:

Obnadams CIeyONMMA KOMIIETEHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

3nams:

— OCHOBHBIE HAINPaBIICHUS, TPOOJIEMBI M METOIbI HCTOPUYECKON HAYKH;

— OCHOBHBIC 3Talbl M KIIOUYEBBIE COOBITHS HcTOpuM Poccum u mupa; 0COOCHHOCTH
Pa3BUTHS POCCHUHCKOTO TOCYIapCTBa, BBIAAIONIMXCS JESTENIed OTEYECTBEHHOW M BceoOmein
HCTOPHH.

Ymems:

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

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

Braoemy:

— TpeACTaBIeHUAMH 00 HCTOPHMH KaK HayKe, €€ MECTe B CHUCTEME T'yMaHHTApHOTO
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3HAHUS;

— IPEJCTABICHUAMH 00 OCHOBHBIX dTarax B UCTOPUH YEJIOBEYECTBA U UX XPOHOJIOTHH;

— KaTeropHajbHO-MOHATUIHBIM anapaToM U3ydaeMon JUCIUILIMHBL,

— HaBBIKaMH aHAJIM3a UCTOPUUYECKUX UCTOYHHUKOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paspen 1. MHcropus B cucreMe COUMAJIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTO0JIOTHH HCTOpUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHHSI TOCYJapCTBEHHOCTH B
Poccum 1o cpaBHeHHIO ¢ eBpOIeiicKMMH paHHecPeIHeBeKOBbIMHU IOCy1apCTBAMH.

Mecro ucropum B cucreMme Hayk. lIpenmer wmcropumueckod Hayku. Posbp Teopun B
no3HaHuu npouuioro. CymHoOcTh, (QopMbl, (QyHKUHMHM HCTOpHYeckoro 3HaHus. [loHsTHe
HUCTOPUYECKOTO HCTOYHUKA, KiIaccU(UKaLMs HUCTOpUYECKMX HCTOYHMKOB. Mctopus Poccum —
HEOTbEeMJIEMas 4YaCTh BCEMUPHOI UCTOpUHU; 00111ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heonutuueckass peBomonus. CouuanbHblii  cTpoil. Pasnoxenue
nepBoObITHOM oOmmHbL. [uBunuzanuu Jpesuero Boctoka. ['ocynapcra antuunoctu. Hapobt
U JpeBHeMIIne rocyapcTsa Ha Tepputopun Poccun. OtHorenes cnassH. Benukoe [lepecenenue
Hapo 0B B [II-IV BB.

Tpanuuuonusie  (GOpMbI  COLMAIBHONM OpraHM3allMil  €BPONEHCKUX HAapoJOB B
JOTOCY/ITapCTBEHHBIN IepHOoJA. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOW TI'OCYAapCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBHO-NIOJIUTUYECKUE TPOLIECCHl CTAHOBJICHUS POCCHICKOM
rocygapcTBeHHOCTH. Hawano poccuiickoil rocyaapcrBeHHOCTH. KueBckass Pycw. [lpunsatne
xpuctnancrBa. Pycckne 3emmu B XII — XIII BB. MoHroso-tatapckoe Hamectsue Ha Pyceh.
DKclaHcus B 3alajiHble U CeBEpO-3ama/iHble pycckue 3eMild. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbs BO BCEMHpHO-UCTOpUYecKOoM mpouecce. CkiaaplBaHHE OCHOB
HallMOHAJBHBIX TocynapcTB B 3amamHoit EBpome. O6pa3oBanue Poccuiickoro rocymapcTsa, €ro
HUCTOPUYECKOE 3HAYECHUE.

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

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

I'enesuc camonepxkaBus B Poccuun. «Bropoe msnanue» kpenoctHuuectBa — CobOopHoe
yinoxeHue 1649 r. u ropuaudyeckoe opopmiIeHHE KpernocTHOro npasa. Cexkymspusaius pyccKon
KYJIbTYPBI.

Paszpen 2. Or HoBoro xk Hogseiimnemy Bpemenu. Poccuiickas umnepuss B XVIII-
Hayaje XX B.

Poccniickoe rocymapctBo B XVIII Bexke — Beke MOJEpPHU3ALMM M IIPOCBELICHHSL.
Pedpopmbr Ilerpa | kak mepBas mONBITKA MOJEPHHU3ALMM CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit umnepun. OCHOBHBIE HAINpaBICHUS «EBPOIEU3ALMU» CTPAHBI.
DBOJIIOIHS COIMABHON CTPYKTYphI obOmiectBa. JlanpHeliee pacmmpenne rpanull Poccuiickoii
UMIIEPUH.

Uneituble u couuanbHO-noguTHueckue uUcToku IIpocBemenus. OCHOBHbBIE 4YepThI
IIPOCBETUTENBCKOM HJICOJIOTHH: YEJIOBEK U TOCYAapCTBO, «ECTECTBEHHOE IMpaBo», 3THKa. Mnes
mporpecca Kak TOCIOJCTBYIOIIEE TEUEHHE B OOIIECTBEHHOW MbICHH. Poccusi B 3moxy
npocaeleHHoro adbcomorusma. Poccust u EBpona B XVIII Beke. M3meHeHHs B MEKyHApOJHOM
1osoxeHnu Poccniickoil uMnepuu.

Poccus B XIX cronerun. Ilpomeinuienssiii nepesopot B EBpone u Poccuu: obmiee u
ocobenHoe. Baxxnelinue ycnosus nepexona Poccun k uHAyCTpUanibHOMY OOLIECTBY — peIlIEHHE
KpPECTBhSIHCKOTO BOIIpoca U OTpaHHyYEHUE camo/Jiep>KaBHUs. JnurenbHOCTD,



HEIOCJIEI0BATEIbHOCTD, IMKJIIMYHOCTD Tpoliecca Oyp:kyazHoro pedhopmupoBanus. EBponeiickas
peBomtonust 1848—1849 rr. Utoru, 3HaueHne, HICTOPUIECKUE TTOCIICICTBUSI.

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

Poccuss u mup Ha pyOexe BEKOB: HEPABHOMEPHOCTh U HPOTHBOPEUMBOCTH PA3BUTHSL.
OO111e UTOru poccUiicKoi MoiepHU3aluK K Hadany XX Beka.

CootHomenue nonutuueckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. llepBas poccuiickast pepoornms. OOpa3oBaHHE TMOJUTHYECKUX TAPTHIA.
l'ocynapcTBenHas nqyma Hadana XX BeKa Kak IEpBBIA ONBIT POCCHMCKOTO NapiiaMeHTapu3Ma.
CronbimuHckas arpapHas pegopma. IlepBas mupoBas BoiiHa u ywyactue B Hed Poccum.
®eBpanbckas peBoitonust 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTUYECKON KU3HU CTPAHBL.

Pazgen 3. BcemupHo-ucropuueckuii mnpoumecc M XX Bek. OT coBeTcKoro
rocyapcraa k coppemeHHoi Poccun.

dopmupoBaHue M CYIHOCTb coBeTckoro crpos (1917-1991rr.). Mapkcusm  kak
UJe0JIOTHYECKasi OCHOBA PEBOJIIOLIMOHHBIX IpeoOpa3zoBaHuil U poccuiickue peanuu. [lonroroka
u nobdena OxkTsa0pbckoro Boopy:keHHoro Bocctanusi B Ilerporpane. I Bcepoccuiickuil cbes3n
CoBeToB M €ro pemeHus. OKOHOMHYECKAas U COLMalbHAs IOJUTHKA OOJbILIEBUKOB.
I'paxnanckas BoitHa M uHOcTpaHHas uHTepBeHUus. Cynp0Oa u 3Hauenue HOIla. VYrBepxkaenue
oJHOMApTUHON monuTuyeckord cucrembl. OOpazoBanme CCCP. Tlonutuyeckas OopbbOa B
naprun u rocynapcrse. CCCP B ronel nepBbix nartuietok (konen 20-x rr. — 30-e rr.).
dopmupoBaHue pexkuMa JU4HOM BiacTu CTajliiHA U KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBbI
ynpasieHus: rocynapctBoM. Totanmurapusm B EBpone u CCCP: o6miee u ocobennoe. BaemHsist
nonutuka CCCP B 20-30-e¢ rr. desarensHocTh Komunrtepuna. CCCP Bo BTOpolt MHpPOBOH U
Benukoit OteduectBenHoit BoitHe. Pemaromuii Bkiag CoBerckoro Corosa B pa3rpoM ¢ammsma.

H3MeHeHre COOTHOLIEHUS CUJI B MUPE TTOCJIE BTOPOl MUPOBOM BOMHBI. Havano «xosionHou
BoWHBIY. «JlokTpuna Tpymsna» u «llman Mapmannay. @opMupoBaHre OUTIOJSIPHOTO MHUPA.
B3aumooTHoIEeHNs co cTpaHaMu «HapoaHOU aeMokpaTum». Co3nanue CoBeTa SKOHOMUYECKOM
B3aumorniomomu. Koudnukr ¢ FOrocmaueit. Opranuzamust CeBepoaTIaHTHUYECKOTO JIOTOBOpa
(HATO). Cosznmanue Opranmzanuu Bapmasckoro moroBopa. Boitna B Kopee. Tpynnoctu
nocieBoeHHoro pasutus CCCP. YxkecToueHHe MOIUTUYECKOTO PeXUMa U HJIE0JOTUYECKOTO
koHTpoJs. llombiTku oOHOBiIEHMs «rocynapcrBeHHOro conuanusmay. XX cwve3n KIICC u
ocyxaeHue KynbTa TnaHocTH Cranuna. «OTTenenb» B JyXOBHOU cdepe.

DOkoHomHuueckue pedopMbl cepeauHbl 60-X ToJl0B, HPUYUHBI KX HE3aBEPILIEHHOCTH.
«l"ocynapctBo OnmaromeHctBusi». IV u V Pecny6nmka Bo @pannmu. O6pazoBanue u Pa3surtue
OPI'. «OkoHomHueckoe uyno» fAnonuu. Pacnmaa xonoHuanbHOM cuctembl. HeokoHcepBaTu3M
Benuko6purtanuu. Peitronomuka B CIIA.

Hapacranue kpusucHbIX siBIEeHUH B coBeTCKOM oOmiectBe B 70-¢ — cepenune 80-X roJoB.
Hogas Konctutyuus CCCP. Konuenuus «pa3uroro conpanusma». Buemnss nonuruka CCCP
B KoHIIe 60-X Hayane 80-X IT.: OT pa3psAKK K 000CTPEHUIO MEKTyHAPOHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, 1I€JH, 3a/1a4l, OCHOBHBIE 3Tanbl, pe3ynbrarsl. Pacmag CCCP.
O6pazoanue CHI'.

CraHoBieHHE HOBOM poccuiickoi rocynapctBeHHocTu (¢ 1991- mo Hacrosimiee Bpemsi).
JlubepanbHass KOHLEMIUS POCCUHCKUX pedopM: TNepexol K PbIHKY, (opMUpoBaHUE
rpaKJaHCKoro ooOuiecTBa U NIpaBoBoro rocyaapcrBa. «lllokoBas Tepanmus» SKOHOMHYECKUX
pebopm B Hadanme 90-x TromoB. Koucturymms Poccuiickoit  ®enmepanuu  1993r.
MexnauunoHanbHble oTHOLIeHUs. [lonutnyeckue maptuu U oOlIecTBEHHBbIE ABMXKeHUS Poccun
Ha COBpeMeHHOM »Jtamne. Poccus Ha nytd MojepHu3anuu. Poccuss B cucteme MHMpOBOM
SKOHOMMKHU U MEXAYHApOIHBIX CBsi3eil. HoBbIE reonoiMTH4YecKoe pealud B MUPE U UX BIMSIHHUE
Ha BHEIIHIO NMONMTHKY Poccuiickont denepannu.



4 O0beM yueOHOI M CUUIIHHBI.

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

O01mas Tpya10eMKOCTb JUCHHUIJIMHbBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
Jlexinm 0,9 32 24
[TpakTnueckue 3anstus (113) 0,4 16 12
CamocrosiTesbHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas padboTa
(AmmK uz VII ons 3au / 3au4 ¢ oy.) 17
CamMocTosATenbHOE N3YUCHUE Pa3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 60 45
8UObL CAMOCOAMENILHOU pabomvl)
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Hast aTTeCTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpaBoBeneHue»

1 Leap AucHunIMHbI — OBJIAJICHUE OCHOBAMH TIPABOBBIX 3HAHUH; (POpMUPOBaAHNE OCHOB
IIPAaBOBOM KYJIBTYPBI M IPABOMEPHOTO NOBEAEHUS I'PAKJAHNHA CTPAHBI.

2 B pe3yabraTe H3y4eHHUs TUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEH:

Ob6naaath ciaenyrOmUMI KOMIIETEHIUAMU U UHIUKATOPaMH UX JTOCTHKEHUS:

VK-11.1, VK-11.2, VK-11.3, OlIK-3.3; OIIK-3.9, OlIK-3.10, OIIK-3.13,

3nams:

— OCHOBBI POCCHICKOW NPaBOBOM CHUCTEMBI M POCCHIICKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHU3aIMK U (PYHKIIMOHUPOBAHUS CY/IE€OHBIX M MHBIX MTPABOTIPUMEHHUTEIIBHBIX U
IIPAaBOOXPAHUTEIBHBIX OPTraHOB;

— TMPaBOBBIE W HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccruoHaabHOM
NEeSATENBHOCTH;

— IIPAaBOBBIE HOPMBI, PETYJIUPYIOIIME OTHOIICHHE 4YEJIOBEKAa K 4YEJIOBEKY,
0OLIECTBY, OKPYKaIOLLEH Cpene;

npaBa 1 00s13aHHOCTHU I'PaXIaHNUHA;

OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;

OCHOBBI XO35HCTBEHHOTO MPaBa;

OCHOBHBIE HAIIPABJICHHSI AHTUKOPPYINIIMOHHON IeATEIbHOCTH B PO
Ymemo:

— HCIIOJIB30BaTh JTUYECKHE M IIPABOBBIE HOPMBI, PETYIHMPYIOIIHE OTHOIIECHUE
4eJIoBEKa K 4YeJIOBEKY, OOIIECTBY, OKpYXalollel cpene, MCIOoiIb30BaTh MpaBa U CBOOOIbI
YeJI0BEKa U I'paX</JaHWHa IpU pa3paboTKe COLUAIbHBIX IPOEKTOB;

— HCIOJBb30BATh M  COCTaBJIATh HOPMATHBHBIE M IPABOBBIE JIOKYMEHTHI,
OTHOCsIIMECS K MPO(GEeCCHOHAIbHON JesTeNIbHOCTH, MPEANPUHUMATh HEOOX0IMMbIE MEPHI
K BOCCTAHOBJICHHMIO HAPYIICHHBIX IIPaB;

— peanu30BbIBaTh IIpaBa U CBOOObI UEJIOBEKA U IpaKJaHUHA B Pa3INYHbIX chepax

KU3HEACITEIBHOCTH.



Braoemy:
— HaBBIKaMU MPUMEHEHUS 3aKOHOIATENILCTBA MPH PEIICHUH MPAKTUIESCKHUX 3a/1a4.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoen 1. Ocnosbt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHM TOCYIapCTBa

1.2 OcHOBBI T€OpUU TTpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIMOHHOTO MpaBa

2.2 OCHOBBI aJIMMHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak coluaibHOE U MPABOBOE SBJIEHUE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI KOJIOTUYECKOTO NpaBa

2.6 HopmaTuBHOE mpaBOBOE peryaupoBaHue 3amuThl HHopmaruu. [IpaBoBbie 0OCHOBBI
3aIIUTHI TOCYIapCTBEHHOM TaHbI

Pazoen 3. Ompacau yvacmnoeo npasa

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

3.2. ABTOpcKO€ ¥ TMaTeHTHOE TMpaBO W  IpaBoBas  3alllUTa  pe3yJIbTaToB
WHTEJUICKTYAJIbHOM.

3.3. OcHOBBI X035UCTBEHHOTO (IIPEeANPUHUMATEIHCKOT0) MpaBa.

3.4. OcHOBBI CEMEMHOTO TpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npasosozo pezynuposanus npogheccuoHarbHOU 0essmeIbHOCMU 6
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcHOBBl  HallMOHAIBHOM  0O€30MAaCHOCTH, TOCYAAPCTBEHHOM  MOJUTUKH U
3aKOHOJATENIBCTBO B 00J1acTH 0OecreueHus SAepHOMN U palualluOHHON 0€3011aCHOCTH.

4.2 OcoOeHHOCTH TPaBOBOTO PETYIUPOBAHUS TpyAa paOOTHUKOB XHMHUYECKOU
MPOMBIIICHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 0a3a peryjiMpoBaHUs XUMHUYECKOW M He(TeXHUMHUYECKOMN
otpaciu B Poccun.

OO611ee KOJIMUECTBO Pa3aeiioB 4.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan. | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTuueckue 3ansatus (113) 0,45 16 12
CamocrosiTesibHasi paboTa 2,1 76 57
KonTakTHas camocrositenbHas pabota 27 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIMHbI ’ 75,8 | 56,85
Bua konTpoJsn: 3auer
AHHOTanus padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«Pusocopus»
1. Heas mucuumiaunbl «dunocodpus» — cHopMupoBaTh y CTYIACHTOB KOMIUIEKCHOE

MIPEJICTAaBJICHUE O POJIM U MecTe (PMIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COI[MAIBbHBIX H
€CTECTBEHHbIX HayK, IO3HAKOMHUTb UX C OCHOBAMHU (UIOCOPCKOro 3HAHUS, HEOOXOAUMBIMH IS
peuIeHusl TEOPETUYECKUX U NMPAKTUYECKUX 3aa4.



2. B pe3yabTaTe u3y4eHUs: JUCHUILIMHBI 00y4AIOIIUICA J0JI/KEH:

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

3nams:

OCHOBHOE€ COJIEp>KaHue TJIaBHBIX (pUI0CO(CKUX HIKOJ U HANpaBICHUU, MpeACTaBUTEIEH
TUX IIKOJ, CBSI3b M pa3inuue uxX OQuIocopckux wuuei, CcBs3b HCTOPUKO-PHIOCO(CKUX
KOHLIEIIIUH C COBPEMEHHBIMU NPOOJIeMaMi UHIMBUyalbHOU U OOLIECTBEHHON KU3HU;

Ymemo:

MOHMMAaTh ¥ aHAJIM3UPOBAaTh MHUPOBO33PEHUECKUE, COLIMAJbHBIE M HWHAMBHYyaJbHBIC
poOeMbl COBPEMEHHOM >KM3HU; TPAMOTHO BECTH JMCKYCCHUIO, aHAIM3UPOBATH OCOOEHHOCTHU
MEXKYJIbTYPHOTO B3aUMOJEHCTBHSI, OOYCIIOBJICHHbIE DPA3IMYHUEM 3TUYECKUX, PEIUTHO3HBIX U
IIEHHOCTHBIX CHCTEM, OMNHUpasCh Ha HapaOOTaHHBIM B ucTOpuM ¢uirocohun Marepuan,;
IIPUMEHSTH MOTy4YE€HHbIE PHIOCO(PCKUE 3HAHUS K PEHICHUIO TPO(EeCCHOHATIBHBIX 3a/1ay;

Braoemy:

IpecTaBiIeHUsIMHU 0 GUI0COPUHN KaKk HaAyKe U CUCTEME LIEHHOCTEH, €€ MECTE€ B CHUCTEME
I'YMaHUTapHOTO 3HAHUS; OCHOBaMM (PUIOCO(CKOTO MBIIUICHUS; KaTerOpUaJbHBIM alnapaToM
M3y4aeMOl AMCUUIUIUHBI, (UIOCOPCKUMU METOJaMH aHAJIU3a PA3IMYHBIX MpoOIeM, HaBbIKAMU
¢unocopckoi  KymbTypbl I  BBIPAOOTKHM  CHCTEMHOTO, IICJIOCTHOTO  B3IJIsfa  Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

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

Paspnen 1. OcHoBHBIE puitocodckmne MIKOJBI.

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 knaccuueckas ¢unocodusi. Pycckas punocodus XIX —
XX BB. OcHOBbl MapkcucTcko ¢unocopun. OCHOBHBIE HAIpPABJIEHUS COBPEMEHHOM
¢unocodpun.

Paznen 2. ®uiocockue KOHIENIUM OLITHSI M TO3HAHUS.

[Ipobnema ObiTust B uctopuu ¢uinocopun. I[loHATHS MaTEpPHAIBHOTO W HUACATBHOTO.
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 IpoOUCXOKICHUH co3HaHusA. Maeannctuueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanue u Mmo3r. Co3HaTenpbHOE U
6ecco3HarenbHoe. Co3HaHue U si3bIK. CO3HAHKME U CAMOCO3HAHUE.

KoHuenuuu rHOCEONOrMM B UCTOPUM  (QUIOCO(PHUM: CEHCyaau3M, pallOHAIHU3M,
CKENTHUIU3M, arHOCTUII3M, KOHIEMIIUS BPOXKICHHBIX UAEH, aipuopu3M. J(HaneKkTuka no3HaHus:
YyBCTBEHHOE U paluoHagbHOe. OCHOBHbBIE TEOPUH UCTUHBI.

Paspen 3. IlpoGJiembl yesioBeKka B (pHJI0COPUH.

Yenosek kak npeamMer guiiocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxnenue
YeJloBEeKa: IPHUPOJHbIE W COLMAIbHbIE YCIOBUS aHTpoONocolroreHesa. buonoruueckoe u
colManbpHOE B yesoBeke. UHIMBUA, UHAUBUAYAIBHOCTD, TIUYHOCTD.

CMbICI KU3HU U NIpeJHa3HaueHue 4denoBeka. JKu3Hb, cMepThb, OeccMmepTue. [IBrkeHue
HEHaCWIHs, €ro pojib B coBpeMeHHOW xu3Hu. llenn wu wnenHoctu. CBoOoma BoiMM H
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIUTHO3HbIE, 3CTETUYECKUE LIEHHOCTH.

Pa3nen 4. @usnocopust ucropuu u odmecTa

YenoBek B CHUCTEME COLUAILHBIX CBs3ed. JlmyHocTh W Macchl, cBOOOIa |
HeoOxomumocTh. Pumocodust uctopuu: GopManMoHHAS W [UBUIM3ANMOHHAS KOHIICTIIIHHI
ucropuyeckoro pasputus. [Iporpeccucrckue U HUKIMYECKHE MOJENH pa3BUTHs. [1100ambHbIE
npo0ieMbl coBpeMeHHocTU. KoHlenys ycToiurBOro pa3BUTUs U CLICHApUU OyayILEero.



ObmectBo u ero crpykrypa. CouuanbHas, MNOJIUTHYECKas M JTyXOBHas cdepbl
obmectBa. KoHnenuuu rocynapctsa B uctopuu Gpriocodckoit Mpicin. ['paxkganckoe 00111ecTBo
1 IIPaBOBOE TOCYIapCTBO.

Paznen 5. @unocopckue npodiaeMbl XMMUU U XUMHYECKOH TeXHOJIOTHH

Hayuynoe u BHeHayuHoe 3HaHue. CTpyKTypa HayYHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hay4Hble peBOMIONMHM M CMEHA THIIOB pallMoOHaILHOCTH. 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 XMMHHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpoOiieMa XUMUHU KaK HAYKU U
npousBojacTBa. llenn wu  3amaunm  xumudeckoil — texHosoruu. Crnenupuka  XUMHKO-
TEXHOJIOTHYECKOI0 3HaHMS: (PyHAaMEHTaIbHOE U NPUKIIAHOE, SMIUPUUYECKOE U TEOPETHUECKOE.

4. O0beM yueOHOM THCHMILTHHBI

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

OO0uiasi Tpy10€eMKOCTb JAUCIUNIJIMHBI 4 144 108
KoHnTakTHasi paboTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTHueckue 3aHATHS: 0,44 16 12
CamocrosiTesibHas padora: 1,67 60 45
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTI0OB JUCITUTIINHBI 1,67 60 45
Bua konTpoJs: JK3aMeH

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

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«OCHOBBI IJKOHOMMKH U yIIPABJICHUS NIPOU3BOJICTBOM»

1 eap AUCHMIVIMHBI — TIONyYeHHWE CHUCTEMBl 3HAHHUM 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHHUS  MPOMBINIJICHHOTO  TMPOHW3BOJICTBA B CHCTEME
HallMOHAJFHON SKOHOMHKH, (POPMUPOBAHHWE IKOHOMHYECKOTO MBIIIJICHUS W HCIOJIb30BaHUE
MOJIYYCHHBIX 3HAHUM B MMPAKTUYECKOU ESTEIBHOCTH.

2 B pe3yabTaTte u3y4eHus JUCHUNIMHBI 00YYAIOUIUICS T0JI2KEH

Obnadams CIeNyONUMA KOMIIETCHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

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

3nams:

- OCHOBBI ’KOHOMHUYECKOH KYJbTYpPHI, B TOM YHCJI€ (PMHAHCOBOW IPaMOTHOCTH;
- OCHOBBI POCCUICKON MPABOBOM CUCTEMBI U POCCHICKOTO 3aKOHOAATENbCTBA, IIPABOBBIE U

HPaBCTBEHHO-3TUYECKHUE HOPMBI B cpepe npodhecCHuoHaTbHOM NeATeTbHOCTH;

- MPAaBOBBIC HOPMBI, PETYIMPYIOIIHE OTHOIIIEHUE YETOBEKa K YEJIOBEKY, OOIIECTRY,

OKpYKaIOIIEH CpeJie;

- OCHOBHBIE KaT€rOPHUH U 3aKOHbI SKOHOMHUKHU;

- OCHOBBI SKOHOMUYECKOH ACSATENBHOCTH MPEIIPUATHS, €I0 CTPYKTYPY U OTPACIIEBYIO
cnenuuKy; KiIacCHPUKAIUIO TPEANPHUSATHI 110 TIPaBOBOMY CTaTyCy,

- COZIepKaHUE ITAIIOB Pa3padOTKU OTIEPATUBHBIX TUTAHOB PA0OTHI IEPBUYHBIX

MPOMU3BOJICTBEHHBIX TOAPA3/ICICHUN.

Ymems:

- UCTIOJIB30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU MPUHATANA 000CHOBAHHBIX PEIICHUH B

Pa3IUYHBIX 00JIACTSX ACATEIHHOCTH;

- UCIIOJIb30BAaTh 3HAHUS OCHOB KOHOMMKH MPU PEIICHUH POU3BOICTBEHHBIX 3a]1a4;
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- OCHOBaMH XO3HCTBEHHOTO U 3KOJIOIMYECKOIo IpaBa;
- IPOBOJUTH TEXHUKO-3KOHOMUYECKHUM aHaIN3 UH)XEHEPHBIX PELICHUI.

Braoemy:

- HaBbIKAMH BbIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEILICHUI B Pa3IMUHBIX 00IaCTAX

KHU3HEJESITENIbHOCTH;

- MeToJaMH pa3pabOTKU MPOU3BOJACTBEHHBIX IPOrPaMM U IUIAHOBBIX 3aJaHUM [

MEPBUYHBIX MPOU3BOJICTBEHHBIX MOJIpa3AeIeHUI;

- HaBbIKAMH BHIOOpA SKOHOMHUYECKH 000CHOBAHHbBIX PEIICHUIN C YIETOM UMEIOLIUXCS

OTpaHUYECHUU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: DxoHOMUYECKHE MOTPEOHOCTH, Osiara U pecypcbl. DKOHOMUYECKHE CUCTEMbI U
ux  cymHocTb.  OOmIeCTBEHHOE  MPOM3BOACTBO M OKOHOMHYECKHE  OTHOLICHHS.
[IpousBocTBEHHBIE  BO3MOKHOCTH ~ OOIECTBA HW  JKOHOMHYECKHWU  BbIOOp.  KpuBas
MIPOM3BOJICTBEHHBIX BO3MOKHOCTEH. 3aKOH YObIBaroIled MpeneinbHOW MOJe3HOCTH. Tumsl U
MOJENU HOKOHOMUYECKUX CHUCTEM. OJEMEHT 53KOHOMHYECKONW CHUCTeMbl. TpaJulMoHHAs
sKOHOMMUEecKas cuctema. CoOCTBEHHOCTh: (POPMBI U IyTH UX MPeoOpa3oBaHUs.

Tewma 2: PeiHOYHBINA MeXaHU3M crpoca U npeanokeHus. CoBeplleHHas U HECOBEPIICHHAs
KOHKYpeHUIUU. ToBapHbIM (PBIHOYHBIM) THUN OOLIECTBEHHOTO Mpou3BoAcTBa. CyYIIHOCTH U
YCIIOBUSL BOSHUKHOBEHHS PbIHKA. BUIbI pHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap u €ro
cBoiictBa. Cripoc U npeuioxKeHre Ha pbiHKe. [IoHATHE «3aCTUYHOCTEY». DIACTUYHOCTH CIIpOCca
U TpeIoKEeHUs, ToueyHas U jyroBass. CoBepllieHHas M HECOBEPILIECHHAs KOHKYPEHIIMH.
Mounononusa. Makcumuzanus npuOblId MOHONOJUCTOM. ONUronous.

Tema 3: [loHsiTHE HAUMOHAIBHOW OSKOHOMHKH, OCHOBHBIE MAaKpOIKOHOMHYECKHE
nokazarenu. IIOHATHS COBOKYIHOIO CIpoOca W COBOKYIHOTO MpeaoXeHus, (aKTopsbl,
BIMSIONINE Ha WX u3MeHeHwus. [loTpebnenus u cOepekeHuss. DKOHOMHUECKHI KPyrooOopoT.
[IpousBoacTBO, 00OMeH u pacnupeneneHue. [loTpedbnenue, coepexenne, MHBECTUIIMA TOBAapOB U
YCIIYT.

Tewma 4: ®unancoBas cucreMa U (prHaHCOBas MOJUTUKA oOuiecTBa. ['oCyaapcTBEHHBII
OrO/KET M rocyJapcTBEHHbIN noJir. Hanmoru u HanmoroBas cucrema.

Pa3nes 2. JkoHOMHUYeCKHEe OCHOBBI YIIPABJIEHUS] IPOM3BO/ICTBOM

Tema 5: [lpeanpusarue kak CyOBEKT PHIHOYHOTO XO3SIMICTBA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTM HUX IMposABIIEHUS Ha mnpeanpusatud. Ponp cnenuanucra XUMHYECKON
npoMmsblnieHHocTu. Ilpennpusitue B cucreMe pblHOYHOM 3KoHOMHKHU. [lpenmpusitue — kak
CyOBEKT ©  OOBEKT TNPEINPUHUMATEIHLCKOW  JCATEIBHOCTH.  3aKOHOJATeNbHas  0aza
MpeaNPUHUMATENbCKON edaTenbHocTU. HopMmaTHUBHO-IIpaBOBbIE aKThl, pEraMEHTHPYIOIINE
NeSITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIBCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. DPopMbl COOCTBEHHOCTH. BHENIHSISI 1 BHYTPEHHSS cpena
MPEANPUATHS.

Tewma 6: MatepuanbHo-TexHudeckass 0a3a mnpousBojacTBa. CblpbeBass U TOIUIMBHO-
sHepreTuyeckas 0aza XUMHUYECKMX MNpou3BOACTB. IIpomsBoiacTBeHHass mporpamma U
MIPOM3BOJICTBEHHAs! MOIHOCTh IpeanpusiTus. KauecTBO U KOHKYPEHTOCIOCOOHOCTh MPOIYKIIUU.
OKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIpbS U TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTUBHBIE HCTOUYHUK ChIpbs U SHeprun. Opranusanus CKJIaJacKoro Xo3sucTaa.

Tema 7: MaTeprabHO-TEXHUYECKUE pecypesl MPEAIPHUATHS. OcHoBHbIE
IIPOM3BOJICTBEHHBIE (POH]II XUMUYECKUX MPEANPUATUI: TIOHATUE, KIacCU(PUKAIUSA U CTPYKTYpa.
[lonsiTie U CTPyKTypa OCHOBHBIX cpeAcTB. OIIEHKa OCHOBHBIX CpPEICTB. MeETOIbl OLIEHKU
OCHOBHBIX QoHJ0B. [lokazaTenu ucnonb30BaHMUsI OCHOBHBIX MTPOU3BOJCTBEHHBIX (hoHm0B. M3HOC
U aMopTH3alus OCHOBHBIX (oHI0B. OneHka 3((EKTUBHOCTH MCIOIb30BAHUS OCHOBHBIX
MIPOU3BOJICTBEHHBIX (POHIOB. BoCHpon3BoACTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeicTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTpyKTypa. McTounuku dpopmupoBanus 000pOTHBIX CPEACTB.
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O6opaunBaeMOCTh  OOOPOTHBIX cpeAcTB. MarepuanbHble 3amacbl Ha  IPEIIPUSITHH.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsle pecypcsl npennpusitus. llepcoHan npeanpusaTus U €ro CTpyKTypa.
OCHOBBI OpraHu3alMy Tpyaa Ha HpeanpusaTHu. (PpPEeKTUBHOCTh MCHOJB30BaHUS IEpCcoHala U
pabouero BpeMeHu. [Ipom3BoauTensHOCTH Tpyda W omiara Tpyzaa. Opranuzaius 3apaboTHOM
wiatel Ha npeanpusTui. CoctaB M CTPYKTypa HMPOMBIIIJIEHHO-IIPOU3BOACTBEHHOIO M€pCOHAA.
[Ipou3BOAMTENBHOCTH TPYyZa: MOHATHE, MOKA3aTeI U METOJbl u3MepeHus. UuauBuayansHas u
oOuiecTBEeHHasl ~ MPOU3BOAUTEIBHOCTh  Tpylda. PesepBol U (akTopbl  IMOBBILIEHUS
IIPOU3BOIUTENBHOCTH Tpyaa. DOopMbl, CUCTEMBI U pa3Mep OIUIAThl TPy/Ja Ha MPEANPUSTUH.

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

Tema 9: Jloxoasl 1 pacXxopl Ha IPOU3BOACTBO, ¥ PEATU3ALNIO TPOAYKIIUH IPEIITPUATHSA.
W3nepxku mpoW3BOACTBA TMPOAYKIHH (CeO0ECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTH |
ueHooOpasoBanue. Ilonstue 3arpaTbl Ha MNPOM3BOJACTBO M pealM3alUI0  MPOAYKLIUU
(cebectoumocts). Buapl u 3Hauenue kinaccuukauuu 3arpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO M peai3alMi0 NPOAYKUUU. TEeXHMKO-dIKOHOMUYECKUN aHajdu3 HHKEHEPHbIX
pemenuii. OCOOEGHHOCTH pacyeTa 3aTpaT Ha NPOM3BOJCTBO W peATU3ANMI0 MPOIAYKIIMU B
KOMIUJIEKCHBIX Tpou3BojcTBaXx. (OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IPOU3BOJCTBO
npoaykuuu. Jloxonsl npeanpusitus. [lonstue npubbu U A0Xoja NPEIIPUSITHS, METOMAbI UX
pacuera. PentaOenbHOCTh, €€ BUIbI U MeETOAbl pacyera. IlyTm mnoBbllieHUs OpUObUIM U
peHTa0enbHOCTH Ha PEIIPUITUSX.

Tewma 10: LlenooOpa3zoBanue u 1ieHOBas moiuTUKa. lleHa Ha MPOAYKUMIO M HPHUHLIMIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LeHbl, cUcTeMa 1eH. B3auMocCBs3U LIEH U U3JEpiKeEK.
IlenoBas nonutHka. Pa3paboTka 11IeHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILICHUSA NpEANPUITHI 51 cucrema
Hanoroo6noxxkenus. llonarue, coctaB u CTpykTypa ¢(uHaHCcOB mnpeanpusatus. I[lpuHuumns
Hajoroo6noxxenus. Hanorum u nnaTtexu, ycTaHOBJIEHHBIE 3aKOHOJATENLCTBOM: BU[bI, CTAaBKH,
00BEKThI HAJIOTOOOJIOKEHHSI U CPOKH YIIJIAThI HAjlora B OFOJIKET.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun 0,44 16 12
[TpaxTuueckue 3ansatus (113) 0,44 16 12
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTeJibHas paboTa 2,10 75,6 56,7
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,10
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConnajabHO-IICUX0JI0THYeCKHE OCHOBBI PA3BUTHS JIUYHOCTH

1 Heap aucuMmimHbl — (QopMUpPOBaHUE COIMAIBLHO OTBETCTBEHHOW JIMYHOCTH,
CcrocoOHOM K CaMOOpPraHW3aIluy M Pa3BUTHIO, YMEIONIEH BBICTPAaUBATh U PEAIM30BBIBATH CBOIO
KU3HEHHYIO CTpPATETHI0, CHOCOOHOW YIpaBisTh CBOMM BPEMEHEM B HOBBIX COIHAIBHBIX
peanusix, B YCJIOBHUSAX HEMPEPHIBHOTO 0Opa30BaHUs, YMEIOUIEH OCYIIECTBIISTh COLUAIBHOE
B3aMMOJICHICTBUE U PEATTM30BBIBATH CBOIO POJIb B KOMAH/E.

2 B pe3ysabTare u3y4eHHs] AUCUHUILJIMHBI 00YYAKOIIHUIACH 10JIKEH

OO6usamate CaeAyIOMMUMH KOMITETEHIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS
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VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, YK-5.10, VK-6.1, YK-6.2, VK-6.3,
VK-6.4, VK-6.5, VK-6.6, YK-9.1, VK-9.2, VK-9.3,
3nams:

— CYIIHOCTbH MPOoOJIeM OpraHu3alii U CaMOOPTaHU3AINH JIUYHOCTH, €€ TTOBEICHUS B
TPYIIE B YCJIOBUSAX COBPEMEHHOTO O0IIECTBA M HEMPEPHIBHOTO 00Pa30BaHMS;

— METOJbl CAMOOPTraHU3AIMU U PA3BUTHS JTUYHOCTH, BHICTPAMBAHHS U PEATU3alUU
TPAGKTOPUU CaMOPA3BUTHA, BBIPAOOTKH II€JICTIONaraHusl W MOTHBAIIMOHHBIX YCTAaHOBOK,
Pa3BUTHSA KOMMYHUKATHUBHBIX CIIOCOOHOCTEH U MTOBEJCHUS B TPYIIIIE;

— OOmYy KOHIENIMIO TEXHOJOTUH OpraHu3allid BPEMEHH U TOBBIMICHHS
3¢ PEKTUBHOCTH €T0 UCTIOIB30BAHNUS;

— METOJMKU U3YyYEHHUS COIMATHHO-TICUXOJIOTHUUECKUX SBJICHUN B cepe yrmpaBiaeHUS
Y CaMOYIPABJICHUS TUYHOCTH, TPYIIIIBI, OPTaHU3ALIUH.

Ymemo:

— IUIAHUPOBATh U peIIaTh 3a/1a4y JIMYHOCTHOI'O U MPO(ECCHOHAIBHOIO Pa3BUTHS;
— aHaNU3MpPOBaTh CBOM BO3MOKHOCTH M OTPAHUYEHHUS, HCIIOJIb30BaTh METOIbI
CaMOJIMarHOCTHUKH, CaMOIIO3HAHUs, CAMOPETYIISILIUN U CAMOBOCIIUTAHUS;
— YCTAaHaBJIUBATH c KOJIJIEraMH (OTHOTPYIITHUKAMM ) OTHOILICHMUS,
xapakrepusyroiuecs 3p(HEeKTUBHBIM YPOBHEM OOIIEHUS;
— TBOPYECKM TMPUMEHATh B PEIICHUH NPAKTHUYECKUX 3a7ad HHCTPYMEHTHI
TEXHOJIOTUI OpPraHu3aluyi BPEMEHHU U NOBBIIICHUS 3P PEKTUBHOCTHU €r0 UCIOJIb30BAHMSL.
Braoemy:
— COUHMAIbHBIMU M TICUXOJIOTMYECKUMHU TEXHOJIOTUSMU CAMOOPraHU3allMu U Pa3BUTHS
JIMYHOCTH, BBICTPAUBAHMSI U Pealn3allii TPAeKTOPUU CaMOPa3BUTHS;
— MHCTPYMEHTaMH ONTHUMH3ALMU HCIIOJIb30BaHMUS BPEMEHH, HAaBbIKAMU IJIAHUPOBAHUS
JMYHOTO U y4eOHOI0 BPEMEHH, HaBBIKAMHU CaM000Opa30BaHuUs;
— TEOPETUYECKUMU M NPAKTHUECKHMHU HAaBBIKAMM NPEIYNPEKICHUS M pa3perieHus
BHYTPHWJIMYHOCTHBIX U IPYNIIOBBIX KOH(IUKTOB;
— crnoco0aMy MOTHBALMU YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M NMpPO(ECCHOHATBHOMY
Pa3BUTHIO;
— CIIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaHje, pe(IeKCHUu CBOEro
MOBEACHUA U JIMJACPCKUMHA Ka4YC€CTBAMMU.
3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazoen 1. Obwecmeso. nHosvie yciosus u haxmopuvl pazeumus IU4HOCMU
1.3 CoBpemeHHOE OOIIECTBO B yCIOBUSX IJ100ain3aluy U HHGOpMaTU3aLUu.
1.4 CoumanbHbIE TTPOIIECCHI
1.5 MHCTUTYTHI colManu3anuu JUYHOCTH
1.6 Uncturyr ob6pazoBaHus
1.7 CoumanbHasi 3HAYUMOCTH MPO(HECCUH.
1.8 «Mos npodeccrs B COBpeMEHHOM POCCHICKOM OOIIIECTBE»
Paszoen 2. Jluunocmo. Coyuanvhvie u ncuxoio2uieckue mexHoi02uu Camoopeanu3ayuu u
camopazeumus
2.7 IlcuxoJiorus JMYHOCTH
2.8 Crpareruu pa3BUTHs U CAMOPA3BUTUS TUYHOCTH
2.9 Camoopranu3zanus 1 camopeann3anus JHIHOCTH
2.10JInyHOCTb B CUCTEME HETIPEPHIBHOTO 00pa30BaHUs
2.111lenenosaranue B JMYHOCTHOM M IpodeccnoHalbHOM pa3BUTUU. llpakTukym
«IlocTpoenue Kappepb».
Paszoen 3. I'pynna. Coyuanvhule u ncuxonocuieckue mexHoio2uu 2pynno8o20 nogeoeHuUs
u 1udepcmaa
3.6. Komextus u ero gpopmupoBanue. [Ipaktukym «llcuxomorus oOmieHus»
3.7.Ctunim  pykoBoactBa u juuepctBa. [lpaxtukym «KomanmooOpa3zoBaHue.
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JlunepctBo»

3.8. IIpaktukym «YmpaBieHne KOHPIUKTHBIMU CUTYallUSIMU B KOJIIIEKTHUBE

3.9. IlpakTukyMm «MOTHBBI JINUHOCTHOTO POCTa»

3.10. CoumanbHO-IICUXOJOTMYECKOE  O00ECleYeHHE  YIPaBJICHUS  KOJUIEKTUBOM.
[TpakTuxym «McKycCTBO ympaBisiTh CO00i

OO611ee KOJIMUECTBO Pa3eiioB 3.

4 O0beM yueOHOM TMCHUTITHHBI

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

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

1,11
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 398 | 29,85
Bua konTpos: 3aver

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHBI
«O01mas 1 HeopraHu4vecKasi XM MU

1 Heanr aucHumIMHbI — TpHOOpPETEHHWE 3HAHMKA W KOMIICTCHIUH, (HOPMHUPOBAHHE
COBPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUIECKUX OCHOB XUMHH M XUMUH JIEMEHTOB.

2 B pe3yabTaTe u3y4yeHusl AUCHUNIHHBI 00YUYAIOMINICH 10JIKEH:

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIIK-1.1; OIIK-1.5; OIIK-1.9.

Buame:

— BJIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPUH XMMHYECKOW CBS3U B COCIMHEHUAX Pa3HBIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCHPOBAHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUSI XMMHUYECKUX MPOLECCOB M XapPaAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIUHAIIMOHHBIX COEAUHEHUI;

— MOJy4YECHHUE, XUHMUYECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX HEOPTAHUYECKUX BEIIECTB.

Ymems:

— BBINOJHITh OCHOBHBIE XUMHUYECKHE OIEpaAlMH, ONPEACTATh TEPMOIUHAMHYECKUE
XapaKTEePUCTUKN XUMUYECKUX PEAKIHNI U PABHOBECHBIE KOHIIEHTPALIMU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJAMHAMHYECKHUE CIPABOYHBIE
TaHHBIC 7151 pEIIeHUs TPOo(ecCuOHaIbHbBIX 3a1a4;

— TPOTHO3UPOBATh BIMSHUE PA3IWYHBIX (AKTOPOB HA PABHOBECHE B XUMHYECKUX
peaKkuusx.

Braoemw:

— TEOPETHUYECKUMHU METOJIaMH OMHUCAHMS CTPOEHUS M CBOMCTB MPOCTBIX U CIIOMKHBIX
BEIIECTB HA OCHOBE JJIEKTPOHHOTO CTPOCHHUSI UX aTOMOB M MOJIOKEHUS B IEPHOIUYECKOUN
CHCTEME XMMHUYCCKHUX DJICMEHTOB;

— OCHOBHBIMH HaBBIKAMHU PA0OTHI B XUMHYECKOH JTab0opaTopuu;

— OKCTIEPUMEHTAIHHBIMH METOJAMH OTPEICICHUSI HEKOTOPHIX (PHU3UKO-XUMHYECKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHUI.

14



3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BosHoBBIE CBOICTBA MaTepHaIbHBIX OO0BEKTOB. YpaBHeHue nae¢ bpoinsa. CooTHomeHue
Heonpeaenennocrei ['eitzendepra. [lonsitne o kBaHTOBOM MexaHuke U ypaBHeHuU Llpeaunrepa.

1.2 IlepnoanuecKkuil 3aKOH U MEPUOANYECKAs CUCTEMA.

CoBpemenHast (hopMyIupoBKa Mepuouieckoro 3akoHa. [lepuonuyeckas cucrema u €e CBS3b CO
CTPOEHHEM aTOMOB. 3all0JIHEHUE DJIEKTPOHHBIX CJIOEB M 000JOYEK aTOMOB B IEPUOIUYECKOM
cucteme snemenToB .M. Mennaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenu okwucieHus. BaxHeWlnne OKHCIUTENIM U BOCCTAHOBUTENU. BakHeiue cxembl
IIPEBPALIEHUS BEIIECTB B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

1.4. XuMuueckas CBS3b U CTPOCHHE MOJICKYJIL.

KoBanenTHas cBs3b, OCHOBHBIE IIOJIO)KEHHMSI METOJA BAJICHTHBIX CBs3€d. PaccMoTpeHHe cxem
MEepEeKpbIBaHUsl aTOMHBIX opOuTaliell Mmpu 00pa30BaHUU CBs3edl B MoJjekynax. ['ubpuauzanus
BOJIHOBBIX (DyHKIMI. OCHOBHBIE TIOJIOKEHUSI METOJa MOJICKYJsIpHBIX opoutaneir (MO JIKAO).
Meton T'wmiecnu. OOmmue cBeA€HHS O KOMIUIEKCHBIX COEIMHEHHUSIX, WX CTPOEHHE.
MexMonexyisipHas 1 BHYTPUMOJIEKYIISIpPHAs. BOJOPOAHAs CBsA3b. VIOHHAs CBS3b KakK MpeIeIbHbIN
ciydail KOBaJIeHTHOM cBsizu. OOIIMe MpeiCcTaBlIEHUS O MEXKMOJEKYISIPHOM B3aUMOJIEHCTBUU!
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOACHCTBUS.

1.5. IlonsiTHE O XUMHUYECKOW TEPMOIUHAMHUKE.

TepmonuHamuueckue (GYHKIMH COCTOSHUS (Xapakrepuctuueckue GyHKiuu). BHyTpeHHss
SHEPrusl U SHTANbMUS, UX (PU3HUECKUN CMBICI. TepPMOXUMHS U TEPMOXUMHUYECKHUE YPAaBHEHHS.
3akoH ['ecca u cnenctBus u3 Hero. [lonsarue o0 sHTponyH, aOCOTIOTHAS SHTPONHUS U CTPOEHHE
BellleCTBA. MI3MEHEeHNEe SHTPOIUH B PA3IIMYHBIX IIPOLECCAX.

1.6. IlonsATHE O XUMHUYECKON KUHETHKE. XMMHYECKOE paBHOBECHE.

OpHocTanmuifHbIe W CJIOKHBIE PEaKIMu. 3aKOH JAeWCTByOmMX Mmacc. KoHCTaHTa CKOpOCTH
peakuuu. MOoJIEKyIIpHOCTh U TMOPSJIOK peakuu. 3aBUCHUMOCTb CKOPOCTH pEakUuuu OT
TEMIIEpaTypbl; SHTAIBIINS aKTUBALMU. | OMOT€HHBIN U FeTepOTEHHBIN KaTaaus.

HctunHoe U kaxyieecs paBHoBecusi. KoHcTanTa xuMuueckoro pasHoBecusi. CmeleHue
XMMHUYECKOT0 paBHOBecusl, npuHuui Jle-llaTense — bpayna.

Ouneprus ['u006ca, ee cBA3b ¢ dSHTponue u sHTaIbnued. Ou3nueckuil CMBICI YHEPIUU
['uO6ca. DHTpOonMMHBIA M SHTaNBNUUHBIN (akTopbl npouecca. CBs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopsel. PaBHOBECHS B pacTBOpax.

[Ipomeccer, compoBoXxmaronue  oOpa3oBaHME  KUIKAX  HCTUHHBIX  PACTBOPOB
HEIJIEKTPOJIUTOB M DJIEKTPOJIUTOB. ACCOLUMHUPOBAHHBIE M HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHI.
Crenenp auccoumanuy. KoHcTanTa aucconuanuud. PaBHOBecMe B CHCTEME, COCTOSIIEH H3
HACBIIIIEHHOTO0 pacTBOpa MaJOPaCTBOPUMOIO J3JIEKTPOJIUTA U €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COEAMHEHUI. PaBHOBECHE qUCCOIMALMU BOJIbI, HOHHOE IIPOU3BEICHUE
BOJIBI M €T0 3aBUCUMOCTH OT Temneparypsl. [lIkana pH. ['maponns cosnen.

Pazoen 2. Heopranmieckas Xumust

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

Bonmopona-nepBelii 37€MEHT NEPUOJUYECKON CUCTEMBI, €r0 JABOMCTBEHHOE IOJIOKECHHE.
Onementsl 1-2 u 13-18 rpynn nepuoaudeckoid CUCTEMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULIATEIBHOCTH M JHEPrUU
MOHM3alUU aTOMOB. TUIIMYHBIE CTEIIEHU OKUCIEHHS. XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTU B CTPOCHHUM U CBOMCTBAaX OCHOBHBIX THUIIOB COEIMHEHUH, UX TMOJy4YECHHUE.
[IpuponHbIe COeTMHEHNUS], TIOTYyYEeHUE U IPUMEHEHUE.

2.3. Xumus d-anemenTos. 2.4. Xumus f- aneMeHTOB.

OnemeHTsl 3—12 Tpymnm NepUOIUYECKOM CHCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHHH
AJIEKTPOHHBIX KOH(PUTYpaluii, BEIUYHUH PaJANYCOB, SHEPTUH HOHU3AIMH, XapaKTEPHBIX CTEIEHEH
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OKHUCJICHHS, KOOPJIWHAIIMOHHBIX 4YHCEN aTOMOB. [IpWpojaHBIC COCAWHCHHS, IOJy4YCHUE U
COTOCTaBJICHHE (DU3MUCCKUX M XUMHUYCCKUX CBOMCTB MPOCTHIX BemiecTB. CTpOCHUE U CBOMCTBA
OCHOBHEBIX THIOB coenuHeHnii. OcoOeHHOCTH f- DJIEeMEHTOB.

4 O0beM yueOHOM TMCHUIITHHBI

Beero CemecTtp
Bua yueOHo# padoThbl 1 2
3E Akan. 4. | 3E | Axam. 4. | 3E | Akan. 4.
O011ast TPYI0EMKOCTh AUCIUILIHHBL 12 432 7 252 5 180
Konrakrnas pabora - 6,23 24 [356| 128 |267| 96
ay/INTOPHBIE 3aHATHSI:
Jlexunu 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
CamocrosiTesibHAs 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 TUCIUILTAHBI
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — 0.8 0.4 0.4
POMEKYTOUHASL ATTECTAIIUS 2 ’ 1 ’ 1 '
[ToaroToBka Kk 3K3aMeHY 71,2 35,6 35,6
Bua uTOoroBoro KOHTpOJIA: IK3aMeH 3K3aMeH
Cemectp
Buja yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
OO01mas TpyI0eMKOCTh AMCIUATLINHBI 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 ) )
pa60Ta 3,77 2,44 1,33
CamocTosATenbHOE N3YUYCHHE 102 66 36
pa3esioB TUCIMILTAHBI
Buabl koHTpOJIS:
IK3aMeH 2 54 1 27 1 27
KonTakTHas pabora —
NPOMEKYTOYHAS ATTECTALIUSL ) 0.6 0,3 1 0,3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja uTOoroBoro KOHTpOJIA: IK3aMeH 3K3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«Opranuyeckast XuMHs»

1 Hesap AMCHUMIVIMHBI — IPUOOPETEHUE CTYACHTAMH 3HAHUNA O CTPOCHUH OPraHMYEeCKHUX
COEIMHEHUHN, OCHOBHBIX XUMHUYECKHMX CBOWCTBAX pa3JIMYHBIX KJIACCOB OPraHU4YECKHX
COEIMHEHUH 1 METO0/1aX UX MOJyYeHHs, KaK IPOMBIIIJICHHBIX, TaK U J1a00paTOPHBIX.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

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

3nams:

— TEOPETHYECKHE OCHOBbI CTPOEHHMS M CBOMCTB pa3IMUHBIX KJIACCOB OPraHHUYECKUX
COCIIMHCHUIA;

— CHocoObl MOJYy4eHUS M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB OpPraHHYECKHX
COCIIMHCHUIA;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPraHUYECKUX PEaKIIni;

Ymems:

— MPUMEHSTh TEOPETUYECKUE 3HAHUS Ul CHHTE3a OPraHUYECKUX COCTUHEHHH pPa3IMuHBbIX
KJIaCCOB;

— aHAJIM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHBIE CBOMCTBA OPraHMYECKUX COEIMHEHUI];

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYECKUX COSTMHEHHI, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATyphl M KJIaCCU(PUKALIUN OPTaHUYECKUX COEANHEHUH;

— OCHOBHBIMU TEOPETUUECKUMHU IIPEICTABICHUSAMH B OPraHUYECKON XUMUM;

— HaBbIKaMH1 000CHOBaHUS PAllMOHAILHBIX CIIOCOOOB MOIYYEHUSI OPraHNYeCKUX BELIECTB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoen 1. Teopusi xumuueckoeo cmpoerus u Hacvluennvie y2neeo0opoonl (YB).

I.1. [Ipuposa XxuMHUUECKOH CBSI3U

[Ipupoma xoBanenTHOUM cBs3u.  Dopmynsl Jlsronca. PopmanbHbil 3apsan. Teopus
rudpuanszanuu AO. Teopus oTTaaKMBaHUS IEKTPOHHBIX Map BajgeHTHOH o0osiouku (O3I1BO) u
dhopma MosieKya. ATOMHO-OpOUTaIBHBIE MO, D (eKThl B opranndeckoir xumud. [lonsaTue o
MEXaHHU3Me XUMHudeckoil peakuuu. [IpomexyTodyHble COETUHEHHS M YacCTHIIbl OPraHUYEeCKUX
peaKuui.

1.2 Ankanbl

l'omonornuecknit  psan.  M3omepus. Howmenkiarypa. CnocoObl  MOy4eHHUs.
[IpocTpancTBeHHOE U ANIEKTpOHHOE cTpoeHue. Puzmueckue cBoricTBa. OOImas XxapakTepucTuka
peakroHHou criocobnoctu. [loctymar Xommonaa..

1.3 Crepeousomepust

Tunel crepeon3oMepoB: KOH(QOPMEPBI, TE€OMETPUUYECKHE H30MEPbI, SHAHTUOMEPHI.
OnTuueckass u3oMepusi. XUPaJbHOCTb. OHaHTHOMEphl. Paunemuueckas cmech. CrnocoOsl
MIPOCTPAHCTBEHHOTO HM300pa)K€HUs ONTHUYECKUX H30MepoB. OTHOocuTenbHas U aOCONIOTHAS
koHpurypauuu. Ilpoexunn ®umepa. D,L-Homenknarypa. R,S-Homenkiarypa. [lonstue o0
ONTUYECKOIN aKTUBHOCTU COETUHEHUH C IBYMS aCUMMETPHUUYECKUMHU LIEHTPAMH.

1.4 IukiroamkaHbl

I'omonoruueckuii psa. U3omepus. Homenknarypa. Cnoco0sl nonyuenus. Kondopmanuu.
Tuns! HanpspkeHu B ukiax. Gusndeckue cBoKcTBa. Peaknuy NMKII0aIKaHoB.

Pa3zoen 2. Henacvluyennvie yeneeo0opooul.

2.1. AnkeHnsl

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CnocoObl  MOy4eHHUs.
[IpoctpanctBeHHoe cTpoeHne. uznueckre cBOMCTBA. Peakium ankeHoB.

2.2 AnkuHbI

I'omonornuecknit  psan.  M3omepus. Howmenkiarypa. CnocobObl  MoOy4eHHUs.

[IpocTpancTBEeHHOE U 2EKTpOHHOE cTpoeHue. Dusnyeckue cBoricTBa. Peakiny aakuHOB.
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2.3. AnkaaueHsl U MOJIMEHBI

[lonsitTne o mnepunukiIndeckux peakuusx. [‘omonoruueckuit psan. Knaccudukanus.
N3omepusi. Homenkmarypa. Croco6sl momydenus. Peakmuum 1,3-ankaguenoB. Ilonstue o
nepunukiInyeckux peakuusax. Hukmonpucoeaunenue.. Ocobennoctu peakuuii unsca-Anpaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpemMeHHbIE MPEJICTaBICHHS O CTPOCHUH OeH30J1a. ApoMaTHYECKHil XapakTep OeH30.1a.
OHeprus conpspkeHus. OO1IMe KpUTepUH apOMaTUYHOCTH.

3.2 Coenunenust 0€H30JILHOTO psifa

Nzomepus. Homenknarypa. CriocoOsl mosrydeHusi. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE
ctpoenne. Duzndeckue cBoicTBa. OO0Ias XapakTepUCTUKA PEAKITMOHHOM CTIOCOOHOCTH.

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

4.1 'anoreHONpoOU3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxun- w  ammwirainoreHunsl.  Mzomepus. Homenxmarypa. CrocoObl  moJTydeHHs.
[IpocTpaHCcTBEHHOE U 2IEKTPOHHOE cTpoeHUEe. Du3ndyeckue CBONCTBA.

Peakuuu HyKI€O(QWIBHOTO 3aMEIleHHUs M OTUICIUICHUS. BUMONEeKyIspHbIT MeXaHu3M
HYKJI€0(UIBHOTO 3aMelieHus (Sn2).

MOHOMOIEKYISIpHBIN MEeXaHU3M HYKJIeO(UIbHOrO 3aMeleHus. Peakiuu otmenneHus. -
OmumunupoBanue. Mexanusmbl E1 u E2. Apomarnueckue rajaoreHonpousBojiHble. MexaHu3M
3aMeIleHusl TajJoreHa B aKTUBUPOBAaHHBIX TrajoreHapeHax (Sn2 apom). HeaxktuBupoBaHHbBIE
raJIOr€HOIPOU3BOIHBIE APOMATUYECKUX YIJIEBOJAOPOJIOB; ApPUHOBBIA MEXaHHU3M 3aMELICHUS
raJioreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSI.

XapakTepucTUKa CBA3EH yriaepoA-3IeMEHT B 3aBUCHMOCTH OT IOJIOKEHUS 3JIEMEHTa B
[Tepuonnueckoit cucreme >JaeMEeHTOB. Metamioprannueckue coeauHenus. Homenkiarypa.
CriocoObl MOJIy4eHHUsS] JUTHH- M MarHuilopraHudeckux coefauHeHuil. Peakuus ['punbspa,
MexaHu3M. CrtpoeHue peaktuBoB ['punbsipa. X peakuuu ¢ COEIUHEHHUSIMH, COAEp KAILUMU
aKTUBHBIN aTOM BOJIOPO/a: KMUCIOTaMH, CIUPTaMU, aMUHAMH.

4.3 CnupTsl.

Opnoatomuble cnupthl. Kiaccupukamuss u  HomeHknarypa. CrnocoObl MOTy4EHUS.
[IpocTpaHCTBEHHOE M DJIEKTPOHHOE CTPOE€HUE. XHUMHUYECKHE CBOWCTBA. MHOTOaTroMHBIE
cnupthbl, [nukonu. ['muuepun. CnocoObl nmosydeHus. Pusnueckue U XMMHUYECKHUE CBOMCTBA.
[IpakTHueckoe NpUMEHEHHE.

4.4 ®enonbl

Knaccupukauus um HoMmenkiatypa. CnocoOwsl mnonydenus. dusnueckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA

4.5 IpocTsie a3pupbl

Knaccudukanus u Homenkinatypa. CrnocoObl mnosydyeHus. Duanyeckue CBOMCTBA.
[IpocTpaHcTBEeHHOE U ANIEKTPOHHOE CTpoeHue. XuMuuyeckue cBoiicrBa. Lluknuueckue >@upsbl.
Kpayn-a¢uprl. KomexkcoobpaszoBanue ¢ moHamu MeTaiioB. [Ipumenenue.

4.6 DnokcucoeMHeHus

W3omepus.  Homenknatypa.  Cnocobbl  mosydyeHust.  Dusumyeckue  CBOMCTBa.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE CTPOCHHME OSTUICHOKCHJA. XHUMUYECKHE CBOMCTBA.
MexaHu3Mbl peakuuil W HallpaBJIEHUE pacKpbITUs Kousiblia. [IprMeHeHue B NpPOMBIIUIEHHOM
OpraHUYECKOM CHUHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapbonosvie kuciomol u ux npou3soomsie.

5.1. Anpnierusibl 1 KETOHBI

Knaccupukamuss u HomeHwiarypa. CnocoObsl mnomydeHus. @Pu3nyeckue CBOICTBa.
[IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKCTBA.

5.2 o, B-HenaceimmeHHbIe anbAeTH/IbI U KETOHBI.

18



Homenknarypa. Cnoco6bl nosydenusi. IIpocTpaHCTBEHHOE M 3JEKTPOHHOE CTpPOCHUE.
Peakuuu npucoenuHeHus 3MeKTpOoPUIbHBIX (OpoMa U rajlor€HOBOIOPOOB) U HYKICO(PHIbHBIX
peareHToB  (CMHWJIBHOM KHCIOTBI M aszoTcoAepkamiux Hykieopuinos). 1,2- u 14-
[Ipucoenunenne. Mexanuzm peakumii 1,2- u 1,4-npucoenvHeHuss MeTAITIOOPraHUYECKUX
COCIMHEHU M.

5.3 OnHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

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

5.4 OyHKUMOHANBHBIE MPOU3BOJHBIE KApOOHOBBIX  KHUCJIOT: TaJOr€HaHTUAPHIbI
(auuranoreHu 1bl), aHTUAPUAbI, CIOKHBIE IPUPBL, AMUbI, HUTPUJIBL.

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

5.5 MHOrooCHOBHbIE€ KapOOHOBBIE KHCIIOTHI.

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

5.6 o,3- HenaceieHHble KapOOHOBBIE KMCIOTHI U UX (PYHKIIMOHATIbHbIE IPOU3BOIHBIE.

[Ipoctpancreennas uzomepusi. CrnocoObl nojaydeHus. XMUMHUECKHUE CBOICTBA.

5.7 Anbieruio- u KETOKUCIIOTHI.

Knaccudukanus nu HomeHKIaTypa. o, 3, Y-AJbAErua0- U KETOKUCIOThI. AIIETOYKCYCHBIN
a¢up. Crioco6s! mosrydenusi, crpoenue. Konnencanuu Kisitzena u Jlukmana. MexaHU3MBL..

5.8 3ameniénnble KapOOHOBBIX KHCIIOT.

INanoreno3ameniennsie kucnoThl. Knaccugukanus 1 HomeHkiiatypa. CrnocoObl oJiydyeHus
O- © [-raJOTeHO3aMENICHHBIX KHUCIOT. XHUMHUYECKHE CBOWCTBA. [ MIPOKCHUKUCIOTHI:
kinaccuukanus 1 HoMeHknarypa. CnocoObl mosrydeHus. OCOOEHHOCTH CBOMCTB -, P-, V-
TUAPOKCUKUCTOT. JIakTOHBI. AMUHOKHCIOTHL. CriocoOsl momydeHusi. Ctpoenue. Baxueimme
¢buznueckrue u XMUMHUYECKUE CBOMCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxnuieckue coeOuHeHus.

6.1. Hutpocoenuuenus

Knaccupukanus u Homenknarypa. CrnocoObl mnomydeHus. IIpocTpaHcTBeHHOE U
3JIEKTPOHHOE CTpoeHue. XHUMHUUYECKHE CBOMCTBAa. TayToMepus MEPBHUYHBIX M BTOPUUHBIX
anudaTruecKnuX HUTPOCOEMHEHUH. Peakiun.

6.2. AMUHBI

Knaccudukanms u Homenknatypa. CmocoObl monydeHus. Pu3nyeckue CBOWCTBA.
XHAMHUYECKNE CBOKCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS

[lonyuenue aua30COE€NIMHEHUI peaklueil AMa30TUPOBAHUA: YCIOBUS IPOBEACHUS
peakuMu MW MEXaHH3M; pa3Iuuusg B YCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nuasocoeMHeHni. dusnyeckre cBoWcTBa. [IpOCTpaHCTBEHHOE MW BJIEKTPOHHOE CTPOCHHE
apoOMaTUYECKUX JIMa30COEAUHEHUN B 3aBUCUMOCTH OT pH cpenbl, TayroMepHbIE MpeBpaLICHHUS.
Xumuueckue cpoiictBa. Azocoderanue. [lonyuenue u npumeHnenue azacoequneHuid. CUHTE3.

6.4 I'eTeponMKINYECKHE COCTUHEHUS

Knaccudukanus. Ierepormknmdeckue apoMaruyeckue coeauHeHus. OcoOeHHOCTH
MOJIEKYJISIPHOM CTPYKTYyphl. IITHUNIEHHBIE IeTepOIMKINYECKUE COEAMHEHUs: (QypaH, MUPpPOJ,
tnoder. Homenknarypa. Crioco6sr nosrydenusi. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE.
ApomarnyHocTs. OcoOeHHOcTH peakuuil anexTpoduibHoro 3amenienus. lllectuunennsie u
MOJIUAZIEPHBIE TE€TEPOLUKINYECKHE COEAMHEHUsS: NUPUAWH, XWHOJIMH, akpuauH. [lupunus.
DNEeKTPOHHOE CTPOCHHE H apoOMaTUYHOCTh. OCHOBHOCTHP W HYKJICO(PWIHHOCTh. Peakmumn
ANEKTPOPUIBHOTO U HYKICO(PHUIBHOTO 3aMEILEHUs: PEeaKMOHHAsl CIIOCOOHOCTh U OpUEHTAIMSL.
Tayromepust 2- u 4-rugpokcu U amMuHONUpuaAnHOB. CoeluHEHUusT C  HECKOJbKUMHU
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reTepoaroMaMu B LHKJIE: AUA30Jbl, OKCA30JIbl, JHA3WHBI U TpuasuHbl. OOIIas XapakTepucTHUKa
XUMHYECKHUX CBOMCTB.
4 O0beM yueOHOI 1 CHUIIUHBI.

Cemectp
Bcero
Bl yueGHOM paboThl 2 cemecTp 3 cemecTp
3E Akan. 3E Akap 3E Akan.
q. . 4. q.
OO61mast TpyA0€MKOCTh UCITUTUTHHBI 9 324 3 108 6 216
KonrakTHasi padoTa — ayIuTOpPHBIE 3,55 128 1,33 48 1,78 64
3aHSATHS:
Jlexuu 1,77 64 0,44 16 0,89 32
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTsi (JIP) - - - - - -
CamocrosiTeJibHast paboTa 4,45 160 1,67 60 3,22 116
KonrtakTHas camocrositenbHas paboTa 0,4 0,4 -
CaMOCTOSATENbHOE U3YUEHHUE Pa3/IeIoB 4,45 159.6 1,67 596 3,22 116
JVCIATUTAHBI
Buabl KOHTpOJIS:
Buo konmpons 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 uToroBoro KOHTpoOJIs: 9 JK3aMeH
OlIeHKOM
Beero CemecTtp
Bl yueGHOM paboThl 2 cemecTp \ 3 cemecTp
3E Actp. 3E Actp. 3E Act
9. q. p. 4.
OO611ast TpPYA0EMKOCTh AUCHUIIIINHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,55 96 1,33 36 1,78 | 48
3aHSATHS:
Jlexmm 1,77 48 0,44 12 0,89 | 24
[TpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie paboTs! (JIP) - - - - - -
CamocrosiTeJibHas paboTa 4,45 120 1,67 45 3,22 | 87
KonrakTHas camocrositenbHas paboTa 0,3 0,3 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 4,45 119.7 1,67 447 3,22 87
JVCITMTUTAHBI
Buabl KOHTpOJIA:
Buo xonmponsn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KonTtakTHas pabota — mpOMEXyTOUYHas
0,3 - 0,3
arrecTanus 1 - 1
[ToaroToBka K 3K3aMeHY. 26,7 - 26,7
3auér ¢
Bua uToroBoro KOHTpoOJIs: . JK3aMeH
OlIeHKOM

20



AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
CAHAIUTHYECKAST XUMMU»

1 Heap AuCHUNIMHBI — TMpHOOpeTEeHHE OOYJAIOIMMHKCS 3HAHUH W KOMIICTCHIIHH,
HEOOXOIMMBIX JJIsl pellIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOrO aHaIu3a.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

[1K-2.1; I1K-2.2; T1K-2.3

3nams:

—  OCHOBHBIE MOHSTHSI, TEPMUHBI, METOJbl U MPHUEMbl KAUECTBEHHOTO U KOJIUYECTBEHHOI'O

XMMHUYECKOTO aHaJIM3a;

—  TEOpEeTHUYECKHE OCHOBHI (PU3UKO-XUMUYECKUX METO/I0B aHAJIN3a;
— DOpPUHLMIBI  pabOThl  OCHOBHBIX INPUOOPOB, HUCIOJB3YEMBIX JJI  IMPOBEACHUSA

KayeCTBEHHOT'0 M KOJMYECTBEHHOTO aHAJIN3a;

Ymems:

— IMPUMEHATH NPHUOOPETEHHbIE MPAKTUYECKUE HABBIKU B MPOGECCHOHATBHON 1€ TEIbHOCTH

JUIS PEIIeHNs KOHKPETHBIX aHAJTUTHUYECKUX 3a/a4;

— TMPOBOJIUTH OOOCHOBAHHBIM BHIOOP METOJA aHalM3a C y4eTOM Liejiell U ocoOeHHocTel

JAHHOW MPAKTUYECKOU 3a/1auu;

— IPOBOJUTH PacUYEThl HA OCHOBE IPOBEJIEHHBIX HCCIIEA0BAHMUI;
— IPOBOAUTH METPOJIOTUYECKYIO OLIEHKY pE3yJIbTaTOB KOJIWYECTBEHHOIO XHUMHYECKOTO
aHaJn3a

Braoemy:

— OCHOBAaMHU METPOJIOTUYECKOW OLEHKU pe3yJIbTaTOB KOJUYECTBEHHOTO XHMHUYECKOIO
aHan3a;

— IpUEeMaMU UHTEpIIpeTalMy Pe3yabTaTOB aHaJIN3a Ha OCHOBE KBAJMMETPUUYECKUX OIICHOK;

— METOJIOJIOTUEH XHUMHYECKMX U (U3UKO-XMUMHUYECKUX METOJOB aHaiu3a, IIHPOKO

HCIMOJIb3YEMBIX B COBPEMEHHON aHAIUTUYECKOMW MTPAKTUKE

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Unentudukanusi HOHOB 3JIEMEHTOB B pPacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHAIUTHYECKYHO XUMHUIO.

AnHanuTryeckass XMMHUS KaK OCHOBA METOJOB M3YYEHHS M KOHTPOJS XUMHMUYECKOTO COCTaBa
BEILIECTB B MaT€pUAIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEJOBAaHUSIX, B KOHTpOJIE OOBEKTOB
OKpyxarolel cpenbl. Buapl aHanuza. DJIeMEHTHbIN, MOJEKYISpHbIN, ()a30BbI U H30TOIHBIN
aHayn3. KonnuecTBEeHHBIN M KaUECTBEHHbIN aHAIM3 OPraHMYEeCKUX U HEOPraHUYECKUX BEILECTB.
XuMuyeckue, (QU3NKO-XUMUYECKUE METOJbl aHalu3a, WX B3aWMOCBS3b, COOTHOILIEHUE U
IIPUMEHEHHE. AHAIWTHYECKHI CUTHAJI KaK HOCHTENIb KayeCTBEHHOM U KOJWYECTBEHHOM
uHpopmanuu 06 oobekre aHanusza. [locraHoBka aHAIUTHYECKOH 3a0a4u. AJITOPUTM IPOBEACHUS
aHayinza: oTOOp cpeAaHel mpoObl, NOArOTOBKA MPOObI K aHANU3Y, U3MEPEHHE aHAIUTUYECKOIO
CUTHAJIa U €ro METPOJIOTHYECKasl OIIEHKA, pacueT pe3yJIbTaTOB aHAIW3a M WX HMHTEpIpEeTaLHsl.
[Ipumeps! perieHus 3a1a4 aHATUTHYECKOTO KOHTPOJSI B XMMUYECKOW TEXHOJIOTMM, B aHAJINU3E
00BEKTOB OKpYKarolien cpezbl U Ap. [ToHsITHS 0 COBpeMEHHBIX METOJaX 3JE€MEHTHOIO aHaIu3a:
aTOMHO-3MHCCHOHHBIN aHallu3, aTOMHO-a0COpPOLIMOHHBIN aHaau3, PEeHTIeHO(IYOpPEeCUEHTHBIN
aHaJu3.

1.2 Cnenuduka 3a1a4 aHaTUTUUECKONW XUMUM.

OcHOBHBIE TE€PMHUHBI aHAMUTHYECKOW xumuu. OOHapyxeHue. OmnpesnerneHue. AHaIH3.
AHanuTHYeCKHUE XUMHUYECKHE PEeaKIUU KaK OCHOBAa XMMHYECKOro aHanu3a. KauecTBeHHblE U
KOJIMYECTBEHHbIE aHAJIMTUYECKHE XUMHUYECKUE peakuuu. TpeOoBaHUS, NPEIbIBISEMbIE K HUM.
Creuun¢urka aHaTUTHYECKUX PEaKLMH, MCHOJb3yeMbIX B aHaiu3e. AHanuThueckas (opma u
AQHAINTUYECKUE NPU3HAKU. AHAIUTUYECKUE PEAKIUM U aHAIUTHYECKHE  A(PPEKTHI.
XapakTepUCTUKA  AQHAJIUTUYECKUX  PEaKILIMA: YYBCTBUTEJIBHOCTb,  HM30MPATEIbHOCTH
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(cenextuBHOCTH). ['pymmoBble, 00mIMe, YacTHbIE, XapaKTepHble U CIEHU(UUYECKUE PEaKIHHU.
[1yTu noBbIIeHUs: N30MPATEIBHOCTU U UyBCTBUTEILHOCTH AHAJTUTHUECKUX PEaKLUH.

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

OCHOBHbBIE THUIIBI pPEAKIHH, MNPUMEHSEMBIX B AHATUTHUUYECKOW XUMHUHU (OCaXKICHMS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHHsI-BOccTaHOBIIeHUS ). COCTOsSIHNE HOHOB
JJIEMEHTOB B pacTBopax.  KOHCTaHTbI ~ paBHOBECHS  AQHANUTHYECKUX  peaKLU:
TEPMOJIMHAMUYECKHE, KOHIIEHTPALMOHHbIE, YCIOBHbIE. DAKTOPbI, BIMSIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHHWe, oOOpa3oBaHHE  MaJIOPaCTBOPUMBIX  COCIWHEHUH,
W3MEHEHHE CTENEHM OKHUCJIEHMSI OIPENENIEMOr0 HOHA, BJMSHHE MPHUPOAbI PaCcTBOPUTEIS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHaIUTHYECKHM BAaXHBIX NPOTOJUTHUECKUX cHucTeMax. KoHcTaHThI
KHCJIOTHOCTH U OCHOBHOCTH. YpaBHEHUsI MaTepuaibHoro Oananca. Beriuucnenue pH pactBopos
KHUCJIOT U OCHOBAHHMM pa3IMYHON CUIIbI, CMECE KHCIOT M OCcHOBaHUM. bydepHbie pacTBOpSI,
WCIIOJIb3yeMbIe B XMMHYECKOM aHaJU3e: MX COCTaB, CBoicTBa (OydepHas e€MKOCTh, 00yacTh
OydepupoBanus), pacuet pH, npumMeHeHre B aHATUTUYECKON XUMUH.

AHanuTUYECKHUE  peaklUUU  KOMIUIEKCOOOpa3OBaHUSA,  OCaXACHUS,  OKHCIEHUS-
BoccTaHoBJeHUs. OOIIMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnonp3oBaHue peaknuii KomIiekcooOpa3oBaHMs B aHAJIMTUYECKON XUMUU
(oOHapy)keHHEe W KOJWUYECTBEHHOE OIpefelieHne, MacKupoBaHHe). Vcrmonap30BaHHWe peakiuil
OCAXJCHUS B aHalIUTU4YeCKuX UesX. KoHcTaHTa paBHOBecHs pEaKUMM OCaKICHUS-
pacTBopeHust; GakTOphl, BIMSIIONIME HA PACTBOPUMOCTh 0CaaKoB. Pacyer ycinoBuil ocaxaeHus u
pacTBopeHuss ocajakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHsd. CTaHIapTHBI U
peaJIbHbIN OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE MTOTEHIIHAIIBI.

Xumudeckue u (PU3NKO-XUMHUECKHe criocoOsl onpeaenenust pH pactBopoB. PaBHoBecust
AHAJIMTUYECKUX PEaKLUi KOMIUIEKCO0Opa3oBaHus U ynpasiieHue uMu. DakTopsl, BIUAOLIME HA
HaIpaBJICHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XUMHKO-aHaJUTHUECKOe 3HaueHue. Pacyer ko (puineHToB N0O0YHBIX peaKkLni.

1.4. KadecTBeHHbIE M KOJMYECTBEHHbIE AHATUTUYECKUE DPEAKIMH C OpPraHUYEeCKUMHU
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue ananutuueckue pearentsl (OP). Knaccuduxanus OP no tumy peakuuit ¢
Heoprannueckumu unoHamMu. KowmmiekcooOpasyommue OP u  cTpoeHMe HX MOJEKYI:
(GYHKIIMOHABHO-aHAJIUTUYECKAasT W aHAJIUTUKO-aKTHBHas  rpynnbl.  OcoOeHHOCTH U
npeumyiiecTBa ucnoiab3oBanus OP, o6mactu npumenenus. JlOMOTHUTENBHO: TEOPUS EHCTBHS
KomruiekcooOpazyromux OP, yuer monnoro cocrosiuus OP u mertamna. ['mmoresza ananoruii u
MpaKTU4eCKHe BBIBOABI U3 Hee. llpupona xumudeckoil cBsizu B komiuiekcax OP ¢ monamu
METaJJIOB U €€ IMpOsBJIEHHE B LBETHOCTH KoMmIuiekcoB. Peaknuum OP ¢ xpomodopHbIMU
alieMeHTaMU. VIHTEeHCHBHOCTh OKpPAacKu aHAJUTUYECKUX (POPM M MHTEHCHUBHOCTH MOTJIOLICHHUS.
Hcnonb3oBaHue peakuii OpraHn4eckux peareHToB B (JOTOMETPUUYECKOM aHAJIU3E.

Paszoen 2. KonnyecTBeHHbIN XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIBI ¥ 3a4a49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanus MeTog0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHuUs, MperbsSBIsSEMbIE K
XUMHUYECKUM pEaKIUsM B KOJMYECTBEHHOM aHajM3e. DTalbl KOJIMYECTBEHHOTO OIPE/IEICHHUS.
XapakTepucTuka pe3ylbTaTOB KOJMYECTBEHHOIO XuUMHUYeckoro aHanmuza. OmnpeneneHue
COJIEp’)KaHHs BELIeCTBA B pacTBOpe, pacyeTHble (GopMyasl. CrnocoObl MpeacTaBIECHUS
pe3ynbTaToB aHaiu3a. TecTbl Ha BBISBICHHE CUCTEMAaTHYECKUX MOrPEUIHOCTEN B pe3ylbTarax
KOJIMYECTBEHHOTO XUMUYECKOro ananu3a. [Ipo6ootdop u mpobomoAroToBKa.

2.2. TutpumeTpudecKuil aHainu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, npeabABIIEMbIE K HUM.

[Mpunuun turpumerpuu. TutpoBanue u ero ostambl. ['paduueckoe u3zoOpaxeHue
rpolecca TUTPOBAHUSI — KPUBbIE TUTPOBaHUs, UX BHUIbl. CKauOK Ha KPUBOM TUTPOBAHMUS, TOUKA
skBuBaJIeHTHOCTU (T.3.) u xoHeuHas touka TuTpoBaHus (K.T.T.). IlepBuunble U BTOpUUHBIE
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crannaptbl. [lpuemMbl TUTPUMETPUYECKOIO aHalIM3a: MpsIMOE€ U O00paTHOE TUTPOBAHHUE,
KOCBEHHBIE METOJbpl. THIBI peakuui, HCHIONb3YEMBIX B THUTPUMETPUYECKOM aHAJIU3E;
TpeOOBaHUs, IPEIbIBISEMbIE K HUM.

JIOTIONMHUTENBHO: HMHCTPYMEHTalbHble MeToabl uHAukanuu T3. IloTeHunomerpuueckoe
tutpoBanue. Meroz I'pana. J[pyrue cnocoObl yCTaHOBJIEHUSI KOHEYHOM TOUKU TUTPOBAHMSL.

2.3. Peaknuum HEUTpaIM3aliy B KOJJMYECTBEHHOM XHMHYECKOM aHAIU3E.

MeToipl  KUCJIOTHO-OCHOBHOTO — TUTpoBaHHs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOBaHUs. KpHBbIE KMCIIOTHO-OCHOBHOTO TUTPOBaHUsA. PacdeTr M MocTpoeHne TEOPETUUECKUX
KPUBBIX TUTPOBAHUS CUJIbHBIX U CJIA0BIX OJJHOOCHOBHBIX MPOTOJIUTOB. DaKTOPHI, BIMAIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHUCIOTHO-OCHOBHOrO THUTpoBaHUS. CrocoObl YCTaHOBJICHMUS
KOHEYHOM TOYKHM TUTPOBaHUA. KHCIIOTHO-OCHOBHBIE MHIMKATOPBI, NHTEPBAI IEPEXOAA OKPACKH
UHAMKaTOpa, nokasarenb TurpoBaHus (pT). IlpaBuiio BbiOOpa MHAMKATOpa A KOHKPETHOTO
cinydas  TUTpoBaHMs.  [IpakTMdeckoe  NPUMEHEHHE  PEakUWi  KMCIOTHO-OCHOBHOTO
B3aUMOJECHCTBUs. [loTeHIMOMETpUYECKOE TUTPOBAHME HA OCHOBE pPEAKUUN KHUCIOTHO-
OCHOBHOT'O B3aUMOJIeHCTBUS. MIHAMKAaTOpHBIE NOTPEITHOCTH U UX OLICHKA.

2.4. AHanuTUYECKUE PEaKLUU KOMIUIEKCOOOpa30BaHUs U OCaXACHUS B KOJUYECTBEHHOM
XUMUYECKOM aHaJIU3e.

Hcnonb3oBaHue KOMIUIEKCOOOpa30BaHUSI B XUMHYECKOM aHaiuse. Heopranuueckue u
OpraHM4yecKrue JIUra”apl. KOMIUIEKCOHBI M MX CBOMCTBA. YCIIOBHBIE KOHCTAaHTHI YCTOMYHMBOCTH
KOMILJIEKCOHATOB M MX IpPaKTUYECKOE HCIoJb3oBaHue. OOOCHOBaHME BbIOOpA ONTHUMANbHBIX
YCIIOBUM  KOMIUIEKCOHOMETPUYECKOTO THUTpPOBaHUA. KpuBbIE KOMIUIEKCOHOMETPHUYECKOTO
tuTpoBaHus. DakTophl, BIMSIONIME HAa BEJIMYMHY CKadyka Ha KpPUBBIX TUTpoBaHUsA. CriocoObl
ycranosnenuss T.0. u K.T.T. MetamioxpoMHble UHAUKATOPBI, MPUHIUI UX JeicTBus. Boidop
WHJMKATOpa A1 KOHKPETHOIO Ciy4as TUTPOBAHMS. AHAIUTUYECKHE BO3MOKHOCTH METOJAA
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [I[puMeHeHne KOMIUIEKCOHOB B aHAJTUTUYECKON XUMUHU

B Ka4deCTBE MaCKHUPYHOIIUX arc¢HTOB. HpI/IMeHeHI/Ie XUMHWYCCKUX peaKunﬁ
KOMHJ'ICKCOO6pa3OBaHI/I${ B (i)OTOMeTpI/I‘IGCKOM aHajinu3c, B MCTOAC KOHIAYKTOMETPHUUYCCKOIO
TUTPOBAHMUA. PeaKHI/II/I OCaAXICHHUA B KOJIMYCCTBCHHOM XUMHUYECCKOM aHaJIn3eC.

I'paBumerpuueckuii ananus. Teopermdeckoe 00OCHOBaHHME BBIOOpPA ONTHUMAIBHBIX YCIOBHI
OCKJICHMS KPUCTAUITMYECKUX W aMOp(HBIX ocaakoB. [IpumeHeHHMEe XUMHUUYECKHX pEaKIui
OCAKJCHUS B METOJIE€ MOTEHLIMOMETPUYECKOTO THUTPOBAHUS, B METOJE TypOUIUMETpPUU.
Oco0eHHOCTH peakiuii KOMIUIEKCOOOpa3oBaHMs (XenaTooOpa3oBaHMs) HOHOB METAIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AHaJIUTHYECKHE pPEaKLUU OKHUCICHUS-BOCCTAHOBJIEHUS B  KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

OKHCAUTENBbHO-BOCCTAHOBUTENbHAS peaKUuss U  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN
noTeHuuan. KOHCTaHTbI paBHOBECHS OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Bridop
TUTPAHTa W ONTUMAIBHBIX YCIOBHI TUTpOoBaHHS. KpuBBIE OKHUCIUTEIBHO-BOCCTAHOBUTEIHLHOTO
TuTpoBaHus. PaKTOPHI, BIUSIONIME HA BEJIMYMHY CKayKa Ha KPUBOW TUTpoBaHus. MHaukamms
KOHEYHOM TOYKM THUTPOBAHUS XHMHUYECKUMH M  (PU3UKO-XUMHUYECKUMH  METOJaMHU.
[TepmanranaromeTpusi. XapakTepucTuKa METOJA. YcnoBus MPOBEICHUSA
IIepMaHraHaTOMETPHUUECKUX OTpe/esIeHui. Bemectna, onpezenseMble
IepMaHraHaTOMETpHUYeCKUM MeToj oM. JlocTromHcTBa M Henmoctatku Metona. Monomerpus.
XapakTepucTUKa METO0Jla, YCJIOBUS MPOBEICHHSI HOJOMETPUYECKOTO OIpPENENECHUs BELIECTB.
JlocrouHcTBa M HeAocTaTKu MeToja. [IpumeHeHHe peakuuil OKHCIIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHLIUOMETPUYECKOTO TUTPOBAHHUSL.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHYECKOM aHAJIM3E.

TpeOoBanus, mpenbsBIsieMble K peakuusM HOHHOro oOMmeHa. M3orepma HMOHHOTO
oOMeHa. BpiOop onTUManbHBIX YCJIOBUH MOHOOOMEHHOTO pasjeieHus BemiecTB. [Ipumenenue
MOHOOOMEHHOU XpomaTorpaduy B AHAIUTHUYECKOM XMMHUU OPTaHMYECKHUX U HEOPraHUYECKUX
COEJIMHEHU: pa3/ieJIeHne, OUNCTKA, KOHIICHTPUPOBAHUE U T.[I.

Paszoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHATIN3a
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3.1. ®XMA — cocTaBHasi 4aCTh COBPEMEHHOM aHAIUTUYECKON XUMUH.

Knaccudukanus (HuU3MKo-XMMUYECKUX METOJOB aHaIn3a. AHAIMTHYECKHUN CHTHAI Kak
uHpopmaTtuBHass (QyHKLHMS COCTaBa BEIIECTBA W €ro KoiuuecTBa. llpuMmepsl aHaIUTHYECKUX
CUrHasioB U ux usMmepenuii B OXMA.

3.2. MeTponornyeckue OCHOBBI aHAIUTUYECKUX METOIOB.

OCHOBHbBIE AHATTUTUKO-METPOJIOTUUYECKUE XapaKTEPUCTUKH METOJIOB M PE3Yy/IbTaTOB
aHaJin3a, CrocoObl MX OLIEHKH: Npenesl OOHapyxeHHUs, KOAI(P(OUIUEHT YyBCTBUTEIIBHOCTH,
HIOKHSIE M BEpXHSS TpaHUlA JMana3oHa OIpelesieMblX COJEpKaHUM, CEJIEeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIOBHUSIX CXOAMMOCTU (TIOBTOPSIEMOCTH) U BOCHPOM3BOAMMOCTH,
MPaBUIIBHOCTB, 3KcrpeccHocTh. O6006mennsle ceenenus o FOCT P UCO 5725 (2002).

3.3. Obwas XapakTepHucTKa CHEKTPAJIbHBIX, ANEKTPOXUMHUYECKUX u
xpomaTtorpauueckux  MeTojoB  aHanmu3a.  IIpencraBienne 0 (OTOMETPUYECKUX,
MOTEIIMOMETPUUYECKUX METOAAaX aHaJIU3a U HOHHOOOMEHHOM XpomaTorpaduu.

4 O0beM yueOHOM TMCHUILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan | Acip.
3E
4. 4.
OO0uasi TpyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHast padoTa 2,21 79,6 59,7
KoHTakTHas camocrosiTesnbHas paboTa
2,21
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 79,6 59,7
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«Pusnueckass XuMHII»

1. Iensr AMCHMIIMHBLI — PACKPHITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJIAIOIIMX XOIOM
XUMHUYECKOTO TpOoIlecca, MoKa3aTh 00JIACTH MPHIOKEHHUS ITHUX 3aKOHOB M HAYYHUTh CTYIIEHTA
rPAaMOTHO MPUMEHATHh UX MPH PEUICHUH KOHKPETHBIX TEOPETUUYECKUX M MPAKTUYCCKUX 3ajad,
MOHSTh OCHOBHBIE KHHETHYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MTPOLECCOB U POJIb
KaTajm3a T XMMHUYECKOI TEXHOIOTHH.

2. B pe3yJabTare u3y4yeHUs JUCUMILIMHbI 00YUYAKOIIUICH 10JI7KEH:

Obnadams CIEIYIONUMA KOMIIETEHIIUSAMU W WHauKatopamu ux goctmwkenus: OIMK-1.3,
OIIK-1.7, OIIK-1.11.

Buame:

— OCHOBHBIE 3aKOHBI (PH3UYECKOW XWUMHUH, B3aUMOCBSI3h (PU3UYECKUX U XUMHUYCCKUX
XapaKTePUCTUK MPOLIECCA;

— IIYTH OINpPEACNICHUS BaXHEHUIINX XapaKTEPUCTUK XHUMHUYECKOTO pPaBHOBECHS (KOHCTAHTHI
pPaBHOBECHS, PAaBHOBECHOTO BBIXOJa MPOYKTA, CTCTICHH MPEBPAIIEHUS MCXOIHBIX BEIIECTB)
Y BIIUSIHHS PA3JIMYHBIX (PAKTOPOB HA CMEIICHUE XMMUYECKOTO PABHOBECHSI;

—  TEPMOJMHAMHYECKOE OMMCAHUE CBOMCTB MJICAJIbHBIX U HEUJICATbHBIX PACTBOPOB, MOAXObI K
HAXOXJIEHUIO NMapUHUAIbHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpA.

— TEOPHIO rajJbBaHUYECKUX SBJICHUI;

— TEOpPUM KUHETHKH, MYTH TEOPETUYECKOTO pacyeTa CKOPOCTEH XHMHUYECKHX PEaKUHil Hu
OTpPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBHBIE 4YE€pPThl TOMOI€HHOIO U TETEPOTCHHOrO KaTajau3a, HPUYUHBI YCKOPEHUS
XUMHUYECKOTO Mpoliecca B MPUCYTCTBUU KaTalau3aTopa.
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Ymemu:

— IDOpPUMEHATb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nYecKoN XMMUHU IPU PelIeHUuH NPOoPeCCUOHATIbHBIX 3a/1a4;

— IpeJCKa3blBaTh M HAXOJWUTh ONTHUMAJIbHBIE YCIOBMSI IMPOBEICHHUS XUMHUYECKOTO Ipolecca ¢
LEJIbI0 TOJYyYEHHUS] MAaKCUMaIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOLIETr0 MPOIyKTa;

— NOpPUMEHATb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nuecko XMMHUHU JUIS PELIEHUs BOIPOCOB, BO3HUKAIOMIMX MPU H3YYEHUHU KHHETHUKH
XUMUYECKUX PEAKLUH;

— IpPOBOAWTH AHAINW3 U KPUTHUYECKH OLICHUBATh IOJYYEHHbIE SKCIIEPUMEHTAJIbHbIE IaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

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

— HaBbIKAMU OIIPEIEIICHUS COCTOSIHMSI PAaBHOBECUS U CaMOIIPOM3BOJIBHOIO HAINpaBJICHUS
XMUMHMUYECKOTO IpoIecca;

— 3HAHUAMM OCHOBHBIX 3aKOHOB (PM3MYECKOM XUMHUHU JUIsl COJEP)KATEIbHOM HMHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacUETOB;

— METOJIaMU ONPEJENICHUs MOpPSAKAa U CKOPOCTU PEAKIMH, YCTAHOBJICHUS JIMMUTHPYIOIIEH
CTaJNM M MEXAHU3Ma N3y4aeMON XUMHYECKOMN pEeaKIInH;

— HaBbIKAMU  COCTaBJIEHUS TaJIbBAaHMYECKUX DJIEMEHTOB U1  LeJell  omnpeaereHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHUS UCCIIEyeMOI peaKluu;

— 3HAHUAMM OCHOBHBIX 3aKOHOB XMMMUYECKONW KHHETUKH, BIIMSHUS PA3IUYHBIX (PAKTOPOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOU peaKkiuu.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI
S cemecTp
Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA

1.1. IlepBbIil 3aKOH TEPMOAVMHAMUKH

TepMmoauHaMHUECKUE CUCTEMBI U TEPMOJMHAMUYECKHE IMapaMeTpbl. DKCTEHCUBHbIE U
MHTEHCHUBHBIE CBOMCTBA CHCTEMBL. TepmoauHammyecknid npouecc. DyHKIMM COCTOSIHUS H
¢byHKIMM mpoliecca. BHyTpeHHss 3Heprusl U 3HTanblMs, UX cBoiicTBa. Temaora u paboTa Kak
dbopmel mepenaun 3Hepruu. Pabora pacmmpenus raza u mosiesHas padora. DopmyITUpOBKH
[IEpBOro Hayaja TepMOJUHAMUKU. B3aMMOCBSI3b TEIIOTH, pabOThl U M3MEHEHHS] BHYTPEHHEN
SHEPruu B U30XOPHOM, U300apHOM U H30TEPMHUECKOM Iporeccax. TemnoéMKoCTh BellecTBa —
M30XOpHas WM u300apHasi, MOJSpHas, yjAeldbHas. TemnoéMKOCTh UACaIbHBIX TIa30B,
B3aUMOCBs3b MOJISIpHBIX TerioémkocTel Cp u Cy uueanbHOro rasza. TemioéMKOCTh TBEPIBIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOM HM300apHON TETUIOEMKOCTH BEIECTBA OT
TEeMIIEpaTypbl, IMIUPUUECKUE YpaBHEHUsI (CTENIEHHBIE PSAbl), UX MPUMEHUMOCTb. 3aKOH KyOOB
HeOasi, npaBuno rononra u Iltu. Cpeansisi n3obapHas TEIJI0EMKOCTh BEIIECTBA B MHTEPBAE
TeMmiieparyp. TemIieparypHasi 3aBUCUMOCTb IpupanieHus sutaibnuu Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJ€HUM € Y4€ToM (ha30BbIX MepexoqoB. TemaoBod 3(dekT XUMU4ecKoro
npouecca. OcHOBHOe cTaHAapTHOe cocTosHue. CraHAapTHbIE SHTAJIbIMM OOpa30BaHUS H
cropanusi BeuiecTB. I[IpumenHenue 3akoHa I'ecca ans BBIUMCIEHMS TEIVIOBBIX 3¢ (EKTOB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHUX IpoueccoB. CBsA3b TEIUIOBBIX 3((EKTOB MPU MOCTOSTHHOM
o0beMe U TpU TIOCTOSTHHOM JIaBJIEHUMU. 3aBUCHUMOCTb TEIJIOBOro 3¢¢eKra peakuuu OoT
Temneparypbl. BeiBom u anHanu3 ypaBHenus Kupxroda B muddepeHmumansHoit  (popme.
WurerpupoBanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aKOH TepMOJIUHAMUKHU.

CaMonpou3BoOJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble UM  HeoOpaTHMBIE,
paBHOBeCHbIE (KBa3MCTAaTUYECKUE) U HEpPaBHOBECHBbIE Ipouecchl. PaboTra paBHOBECHOTO U
HEPaBHOBECHOTO MpoleccoB. POpMyIUPOBKU BTOPOro Hayaida TEPMOJUHAMUKUA. DHTPOIMUS KaK
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KpUTEpUN HAINpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB M PABHOBECHUS B H30JIMPOBAHHBIX
cUCTeMax. 3aBUCUMOCTb SHTPOIMU BEIIECTBA OT MApaMeTPOB COCTOSIHUS (TeMIepaTypsl,
naBieHus, oobeMa). PacueT M3MEHEHUs SHTPOIUU B Pa3IMUHBIX MHpoOLEccaX, CBA3AHHBIX C
M3MEHEHHEM COCTOSIHUS MJICANIbHOTO Tra3a, a TaKKe YUCTBIX TBEPIBIX WM JKUIKHUX BELIECTB.
W3meHeHue >HTpONMM B IMPOLIECCE CMELIEHUS HUIealIbHbIX Ta3oB. 3MeHeHue sHTponuu npu
¢dazoBeIXx mepexomax. TemmoBas Teopema Heprcra, moctynar I[lnmanka (Tperbe Havaio
TepMoauHamMukn). CraTucTHUecKas HMHTEpHpeTanus BTOPOro Hayajla TEepPMOJIUHAMUKH,
ypaBHeHue boisbrmana-Ilnanka. Beraucnenne aOcoiiOTHON SHTpONMHM BemiecTBa. Pacyer
M3MEHEHHUsSI SJHTPOIMH B XUMUYECKUX PEAKUMIX MPU PA3IMYHBIX TeMiieparypax. O0beuHEHHOE
ypaBHenue | u Il 3akoHOB TepmoauHamuku. DHeprust ['enbmronbpua u sHeprust ['md6ca kak
KpUTEpUU  HANpPaBIECHHOCTU  TMPOLIECCOB M  pPaBHOBECHS B  3aKpbITBIX  CHUCTEMaXx.
XapakTtepuctuueckue (GyHKUUU. 3aBUCUMOCTh 3Hepruu ['enbmronbia um sHeprun ['mb6ca ot
[apaMeTpoB COCTOSIHUA. TeMIiepaTypHasi 3aBUCUMOCTbh 3Hepruu ['mb0ca BemiecTBa ¢ y4éToM
¢dazoBeix mepexonoB. Pom dazoBoro mepexoma (mepBwiid, BTOpOi). YpaBHeHusi [ ubO6ca-
I'enpMmroneia. Pacuer namMenenuii cranaapTHbix sHepruii ['u60ca u ['enpmrosbia B XMuMHUYECKUX
peaxkuusx Mpu pa3InyHbIX TEMIepaTypax.

CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKHM NOTEHLHAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO NOTEHLHMANa OT JaBJICHUS U TeMIIepaTypbl. Y CIOBHUS paBHOBECHUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIEcca B CUCTEMaX IEPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii 0allaHC XMMHYECKOH peaklMH, CTENeHb IPEBpAIICHUS, XUMHYECKas
NepeMeHHas. YpaBHEHUE H30TE€PMbl XuUMHUYecKoW peakuuu (u3orepmbl Baut-I'odda).
XHAMHMYECKOE CPOJCTBO. AHAIW3 YpPaBHEHMS HW30TEPMBl Ul ONIPENEICHUS HaIpPABICHUS
CaMOIIPOM3BOJIBHOTO  INPOTEKAaHHWsI  XMMHYECKOM  peakuuu OT  JIaHHOIO  HCXOJHOTO
(HEpaBHOBECHOTO) COCTOSIHUA. TepMoJuMHaMHuyecKas KOHCTaHTa XMMHMYECKOTO PAaBHOBECUS U
SMIUpPUYECKUE KOHCTaHThl xuMuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBs3u ans
peakuuu B HJIEaIbHOM Tra30BOoM cMmecu. KOHCTaHTBI paBHOBECHS [UIsI TOMOTEHHBIX U
reTepOreHHbIX pPEaKlMi, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CHCTEM (Ha NpUMEpax).
CMmenieHne XMMHUYECKOTO paBHOBecUsl MpH M3MeHeHuH obmiero nasiaeHus (T = const) u npu
no6aBiieHnH B cucteMy nHeptHoro ra3a (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTAHTY XUMHYECKOTO paBHOBECHS, YypaBHEHUSI U300aphl U
M30XOpPbl XMMUYECKON peaklMy. BpiBoJ, aHAIW3 U MHTETPUPOBAHUE HAa3BAaHHBIX YPABHEHUW HA
npuMepe ypaBHEHUs M300apbl. PacueTr cpeiHero u HCTUHHOTO TEIUIOBOTO 3¢ (deKTa XUMUYECKUX
peakuvii W3 3aBUCHMOCTHM TEPMOJMHAMUYECKONM KOHCTAHTHI PABHOBECHS OT TEMIIEPATYypHI.
Pacuer KOHCTaHT paBHOBECHsS XMMHUYECKHX PEAKIMN W3 CTaHJAPTHBIX TEPMOIAMHAMUYECKUX
¢GyHKIMH BemiecTB. BbruncieHne KOHCTaHT paBHOBECHS! XUMUYECKUX PEAKIUI 110 CIPABOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECHsI peakluii 00pa30oBaHMs COEAMHEHUIN U3 IPOCTHIX BEILIECTB.

Pazgea 2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSIHUS JIST OJTHOKOMIIOHEHTHBIX CHCTEM
da3a, KOMIIOHEHT, 4YuClIO cTerneHed cBoOonbl. IlpaBuio ¢a3z ['nbb6ca. [lpumenenue
npaBwia (a3 ['mbOca mis aHanm3a (a3zoBbIX paBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JlmarpamMmma COCTOSIHUSI OJHOKOMITOHEHTHOW CHCTEMBI, e€ (a30BbIe TOJS, JIMHUM U TPOWHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OnHO(pa3HOe, AByX(da3zHoe U Tpexda3zHOE PABHOBECHSI.
HacplenHsIii map, TemmeparypHasi 3aBUCUMOCTh JIaBJICHUS HACBIIIEHHOTO mapa. Kputnyeckas
TOYKA, KPUTHYECKOE COCTOSIHME BEIIECTBA, €r0 OCOOCHHOCTH. BBIBOJ W aHanmM3 ypaBHEHHS
Knamelipona. 3aBHCHMOCTD TeMIIEPATyphl TUIABJICHHUS OT BHEIIHETO TABJICHUS, HHTETPUPOBAHHE
ypaBHeHust KimameiipoHa asi paBHOBECHS TBEpAOE TEJO - JKUAKOCTh. PaBHOBecusi ¢ Tra30BOi
¢dazoit, ypaBHenue Kianeiipona-Knaysuyca, BBIBOJ U MHTEIpUPOBAHHUE YpaBHEHUS IS
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ONMCAHUSA JIMHUM HCIapeHus W cyOnuManuu, HCrojib3yeMble pgomnymieHus. OnpeneneHue
KOOPAMHAT TPOMHOU TOYKHU.

2.2. OnpeneneHue TepMoANHAMUUECKUX (QYHKIUH Mpolecca (pa3oBoro nepexoaa

[Ipumenenne  ypaBHenus  Knaneipona-Knaysmyca  uist  pacdera  M3MEHEHUS
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu  (a30BbIX MpeBpalleHusx. B3auMocBs3p 3HTAIBNUI
IUIaBJICHUS, UCIIAPEHUS U BO3TOHKU B TPOMHOM ToUke. DMNIUpUUecKoe mpaBuiio TpyToHa.

Paspnen 3. TepmoanHamMudeckasi TeOpusi pacTBOpPOB

3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. [lapiuanbHbie MOJsipHbIE BETUYMHBI. YpaBHEeHUs | 'ub0ca-
Hiorema (BbIBOJ M aHanu3). MeTopl onpeaenaeHusl NapuuadbHbIX MOJISIPHBIX BEUYHUH (METO
KacaTelbHBIX MU METOJA OTpe3koB). OTHOCUTENbHBIE NapLUaIbHble MOJISPHbIE BEIMYMHBI
(mapuuanbHble MOJIsipHbIE GYHKIMU cMelleHus ). TepMmoauHaMuyeckue QyHKIIMN CMEIEHUsI.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WneanpHble  (cOBepLIEHHBbIE) PACTBOPbl. XHMMHUYECKUH TOTEHLUHAl KOMIIOHEHTa
UJeabHOTO pacTBopa. TepMoauHamMuueckue QyHKIUU CMEUICHUS Ul UACaJbHBIX PacTBOPOB.
PaBHoBecue "waeanbHbI pacTBOp-map", 3akoH Payns, rpaduueckas WHTEpHpeTanusl 3aKoHa
Paynsa. IlpenenbHo pa3z0aBieHHbIE pPACTBOPHI, 3akoH ['eHpu. VYpaBHEHHE XUMHUYECKOTO
MOTEHIMaNa JJisi PAacTBOPHUTENs W PACTBOPEHHOro BeulecTBa. HewuneanbHble (peasbHbIE)
PacTBOPBI, TOJOKUTENIbHBIE U OTPULIATEIbHbIE OTKIOHEHHUS OT UICabHOCTH (OT 3aKoHa Payss).
CrangapTHbIE COCTOSIHHSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPUYHAs! CUCTEMBbI
cpaBHeHUs. PacueT akTUBHOCTEW U palMOHAIbHBIX KOA(P(UIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (YHKLUMM CMEIIEHHS Uil HEUJeallbHbIX PpPacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH U KO3((UIIMEeHTa aKTUBHOCTHM KOMIIOHEHTa OT TeMIepaTypbl H
JTaBJICHHUS.

3.3. KosnuratuBHble CBOWCTBAa pa30aBJICHHBIX PACTBOPOB HEJIETYYMX BEILECTB B JIETy4EM
pacTBopurene

KomnuratuBHble cBoiicTBa pa30aBiICHHBIX PACTBOPOB HEJETYYMX BEIIECTB B JIETYUUX
pacTBopuUTENX (MOHMKEHHE JaBJICHMSI HACBHIILIEHHOIO Mapa pacTBOPUTENS HaJl PacTBOPOM IO
CpaBHCHHIO C YHUCTBIM pPaCTBOPUTCICM, IIOBBIIICHUC TEMIICpATypbl Ha4dajla KUICHUA U
MOHI)KEHUE TeMIlepaTypbl Hadaja OTBEPAEBAHUSA pPAcTBOPOB, OCMOTHYECKOE JaBIICHUE).
D0yminockonuyeckass M KpPUOCKONMYECKass KOHCTAaHThl pacTBopuTess. BbIBoA ypaBHEHHS,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIIepaTypbl Hauyajaa OTBEPJEBAaHUS C KOHLEHTpalUel pacTBopa.
Ocmoc, ocMOTHYECKOE J1aBlIeHUE, 00paTHBI ocMoc. Mcrosib30BaHNe KOJUIMTaTUBHBIX CBOMCTB
Ui ONPENENIEHUs MOJIIPHOW Macchl, CTENEHU JUCCOIMAlMU WIM CTENeHH accolUaluu
PacTBOPEHHOIO BEIIECTBA.

Paznen 4. ®a3zoBble PAaBHOBECHUA B MHOTOKOMIIOHCHTHBIX CHCTEMAX

4.1. PaBHOBECHE «KMJIKUI PACTBOP - HACBILLEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JuarpaMMbl  «JJaBJIEHUE-COCTaB», «TEMIIEpaTypa-coCTaB», «COCTaB  Ilapa-coCcTaB
KUAKOCTU» JUIsl WJCAIbHBIX M HEWJeallbHbIX pacTBOpoB. llpumenenue mnpaBuna a3 k
UCCIIEIOBAaHUIO auarpaMM. 3akoHbl ['n06ca-KoHoBanoBa. AseoTpomnus, TEpMOJWHAMUYECKOE
ycioBue Touku aszeorpona. [IpaBmwiio pbluara. PU3HKO-XMMHUYECKUE OCHOBBI Ppa3/IElCHUS
KHUJKUX CMECE MeToJaMU MEPEroHKU U peKTU(PUKALINH.

4.2. PaBHOBecHe (GKHAKOCTB-TBEPAOEC)» B IBYXKOMIIOHCHTHBIX CUCTEMAXx.

Tepmuuecknii aHaW3, KPUBBIE OXJIAXKJICHHsI, NOCTPOCHUE OUArpaMMbl IIJIABKOCTH I10
KpUBbIM oxJlaxaeHusa. CHCTeMbl C OrpaHMYEHHOM W HEOrPaHMYEHHOW pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPJOM cocTosiHUM. M3omop¢usm. Tumbl TBepabIX pacTBOpoB. Jnarpammsl
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IIJIAaBKOCTHU I/I30M0p(1)HO KPUCTAJIM3YIOIUXCA BCHICCTB. I[I/Ial"paMMBI IIJIABKOCTHU CHUCTEM C
OTPAaHWYEHHON PACTBOPUMOCTHIO B TBEPJOM COCTOSIHMH. DBTEKTHUUYECKOE M TMEPUTEKTHUECKOE
paBHOBecHs. OmpeeieHre COCTaBa JBTEKTHUYSCKON JKUIKOCTH TOCTPOCHHEM TpPEYroJIbHUKA
Tammana. [Ipumenenne npasmia a3 [m66ca k nccneaoBaHuto Paz0BbIX PABHOBECHUH.

6 cemecTp
Paspnen 5. PacTBOpHBI 2/1€eKTPOJIMTOB

5.1 PacTBOpBI 31EKTPOJIUTOB B CTATUYECKHUX YCIOBHSIX

TepMmoauHaMHUECKOE OIMCAHUE CBOWCTB PACTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTU U
KO3(G(ULMEHThl aKTUBHOCTH DJJIEKTPOJIMTa M HOHOB B PAcTBOpPE, CpEIHUE HOHHBIE
K03 duLMeHThl aKTUBHOCTHU. CBSA3b AKTUBHOCTHU JIEKTPOJIUTA CO CPEIHENH MOHHON aKTUBHOCTHIO
M KOHIEHTparuen snektposmrta. HonHas cuia pactBopa. [IpaBmiio monHOM cuiibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPHUM  CWIIBHBIX  3JIeKTpoJuToB  JleOas- Xtokkes.
[Ipenenbusiii 3axkoH [lebas-X1okkens, BTOpOE W TPEThe NMPUOIIKEHHS TEOPHH, Tpaduueckoe
MIPEJICTaBICHUE STUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 3NEKTPOIUTOB B TUHAMUYECKUX YCIOBUIX

[IpoBoauuky snexrpudeckoro Toka I u Il pona, moOHHAsA U 3IIEKTPOHHAs MPOBOJAUMOCTb.
VYnenbHas, MOJSIpHAs M SKBUBAJIECHTHAs JIIEKTPUYECKHE IPOBOJMMOCTH, B3aHMOCBSI3b MEXKIY
HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOHN 3JEKTPUYECKON MPOBOAUMOCTEN OT KOHIIEHTpAIUH,
TeMIlepaTypbl U HpHUpoabl pacTBopuTesa. CKOPOCTh U MOJBHXKHOCTH (a0COJIFOTHAs CKOPOCTb
JBKECHUS) MOHOB. 3aKOH HE3aBHCHUMOTO JBIIKEHUsA MOHOB (3akoH Kombpaymia). [Ipenenbhbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTA HOHOB. OCTaETHBII MEXaHHW3M IepeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U rujpokcuia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CHJIbHBIX JIEKTPOJINTOB, YpaBHEHHE KOpHS KBajpaTHoro (ypaBHeHue Koinbpayia). [lpumenenue
TEOPUU CHJIbHBIX 3JIEKTPOJIMUTOB NIl OOBACHEHUS 3JIEKTPO(YOPETUYECKOTO U PEeTaKCallMOHHOTO
3G (HEKTOB CHUKEHUS 3JIEKTPONPOBOAHOCTH. BiusHue mnoneil BHICOKOW HANpPsHKEHHOCTH U
BBICOKOM 4YacTOTBl IIEPEMEHHOTO TOKa Ha 3JIEKTPONPOBOJHOCTh PACTBOPOB. MeToanku
MU3MEPEHUS EKTPONPOBOAHOCTH. KOHAYKTOMETpHYECKOE ONPENEIECHNUE CTEIIEH U KOHCTAHThI
JUCCOLMaluu  c1a0bIX 3JIEKTPOJIMTOB, TEIUIOTHI, AHTponuu U sHepruu [ubOca mnpouecca
JUCCOLMALINN, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COEIUHEHUM.

Paszjnen 6. DiiekTpoXuMHUYECKHE CUCTEMBI (LIenu)

6.1 DJ1C u snexTpoaAHBIC TOTECHITUABI

DNEeKTPOXUMHUYECKHE CUCTEMBI (11enn). Bo3HWKHOBEHHME CKavKa MOTEHIMAIa HA TPaAHUIIS
paznena mpoBoaHukoB I m Il poma. JIBOWHOM SJEKTPUYECKUN CIIOW. DIEKTPOXUMHUYECKHI
MOTEHIMAJ, rajbBaHUu-OTeHIMAN. OOpaTUMBbIE IEKTPOABI U OOPATUMBIEC AIEKTPOXUMUUYECKHE
nenu  (JIIEMEHTHI). DJEKTPOJBIDKYIIAsS CHJIa TajJbBaHMYECKOTO  DJIEMEHTA, YCJIOBHBIN
AJNIEKTPOJIHBIN TMOTEHIMAN (MOTEeHIHal B BoaopoaHoil mkane). CBa3p DJIC rasbBaHUYECKOM
LEMHA C AIEKTPOIHbIMU moTeHnuanamu. [IpaBuno 3HakoB DJIC u 3JEKTPOIHBIX MOTEHIIUAJIOB.
TepMmonHamuyeckasi TeOpUsl TalbBaHUYECKHUX SBJIICHUH. BbIBOI M aHanmu3 ypaBHeHus HepHcera,
BBIpakaromiero 3aBUCUMOCTh JJIC TaJbBaHUYECKOTO 3JIEMEHTAa OT aKTUBHOCTEH KOMIIOHEHTOB
ANEKTPOJHON peakiuu. YpaBHenue ['nbOOca-I'eapMrosipiia st 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth JJIC raapBaHHMUECKOro 3JeMeHTa OT TemnepaTypbl. Kiaccudukanus 3ieKTpoaoB:
AJIEKTPOJIbI TIEPBOTO U BTOPOTO poJjia, Ta30BbIE, OKUCIUTEIHFHO-BOCCTAHOBUTENLHEIE. Y PaBHCHHE
Hepucra 1 noTeHnuana 31eKTpoI0B BCEX BUIOB.

6.2. "'anpbBaHWYECKHE DIIEMEHTHI
Tunel ralbBAaHUYIECKHUX JIEMEHTOB: XUMHYECKHE, KOHIICHTPAIIHOHHBIC, C TIEPEHOCOM, 0e3
neperoca. uddy3noHHBII TOTEHIIMAI, MEXaHH3M BO3HHUKHOBECHHSI M METOJIBI €0 YCTPaHCHUS

28



(cBemeHHs K MUHMMalbHOM BenumuuHe). Metonuka wusMmepenuss OJIC u  3yeKTpOAHBIX
MOTEHIIUAJIOB. [IpymeHeHne MOTEHUMOMETPUU JJI ONPENENICHUs TEepPMOIMHAMHYECKUX
XapaKTePUCTUK XUMHUYECKUX PpEaKLIMi, MPOTEKAILUUX B TaJbBAaHUYECKOW IENH, KOHCTaHT
XMUMHUYECKOTO PABHOBECHS, AKTUBHOCTEH M KO3(PPUIMEHTOB aKTHUBHOCTU 3JEKTposiuTOB, pH
pacTBOpOB, TPOU3BEACHUSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COEAMHEHUH. XUMHYECKHE
HCTOYHUKHU TOKA.

Paznen 7. XuMnueckas KHHETHKA

7.1. ®opMasibHasi KWHETHKA

TepmoauHamuueckas BO3MOMKHOCTh Ipollecca M €ro MpakThyeckas (KMHETUYecKas)
ocyiecTBUMOCTh. [IpenmeT u 3anaun xuMuyeckoil KuHeTUKU. OCHOBHbBIE MOHATHS (OpMaIbHON
KMHETUKH: CKOPOCTh XMMHUYECKOW pEaKIMH, MOJIEKYSIPHOCTb, YaCTHBIM U OOLIUI MOPSAOK.
OCHOBHOH MOCTYJIAT XUMHYECKOW KHUHETHKH, KUHETHYECKOE YPAaBHEHUE CKOPOCTH PEAKIIHH.
KoHcTanTa CKOpOCTM XMMHMYECKOM pPEakUHUH, pPa3sMEPHOCTb KOHCTAaHThl CKOpPOCTH. MeTobl
ONpEJeNIeHUs CKOpOCTel XHMMHMUYecKuX peakuuil. IIpocTbie (91eMEeHTapHBIE) U CIOXHbBIE
peakiuu. Kunetnka npoctsix U (opMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOI€HHBIX PEaKIUil.
Peakuuu nepBoro, BTOporo u tpeTbero nopsaakos. AuddepenuuanbHas u nHTErpanbHas GopMsl
KMHETUYECKUX YPaBHEHUM, KMHETUYECKHE KpHUBbIE. JIMHEHHOE IpeACTaBIeHHE KHUHETHYECKUX
KPUBBIX Ui PEaKkUMi pa3IMyHbIX NOPSAKOB. Bpems mnosynpeBpamenusa. Peaknum HyneBoro
nopsiika. Meroa u30bITKa (u30Jsanuu) OcTBanbla OINpEAEiIeHHs] YacTHBIX MOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. JuddepeHnuanbaple U UHTETpalibHbIE METObl ONpEesICHUs
Nnopsiika peakuuu. Pasznuuue KOHIIEHTPAllMOHHOTO M BPEMEHHOTO MopsaakoB. CIoXKHbIE
peakuuu. IlpuHIUMD HE3aBUCUMOIO NPOTEKAaHUS DSJIEMEHTApHBIX peakuuid. OOpaTumble U
napajulejibHble peakuuy nepBoro mnopsnaka. JuddepeHuuanbHble ypaBHEHHUS, OINKCHIBAIOLINE
CKOPOCTH 3THX pPEakUWWd, HMX HHTerpupoBaHue. KHHeETHMUEeCKHME KpUBBIE UL KaXIOro U3
pearupyromux  BemiectB.  I[locnmenoBarenbHble  peakuumun  1-ro  mopsnaka.  Cucrtema
nuddepeHInaIbHbIX ypaBHEHUHN, ONMCHIBAIOUIMX KHUHETUKY IIOCJIEOBATEIbHBIX pPEAKIIH.
Kunerndeckue ypaBHEHHMS M KUHETHYECKHE KPUBBIE I BCEX YYaCTHUKOB peakuuu. Bpems
JNOCTHKEHUS] MaKCUMaJbHOM KOHUEHTPAalUUW IPOMEXKYTOUYHOTO BEIIECTBA. 3aBUCUMOCTD
MAaKCUMaJbHOM KOHLEHTpPAlUU IPOMEKYTOYHOI'O BEIIECTBA OT COOTHOLIECHHS KOHCTaHT
CKOPOCTEW OTHENBbHBIX CTAANN MOCIEN0BATENBHON peakuuu. [IpuHIMn IMMHATHpYIOIIEN cTaauu
MOCJIEIOBATEIbHOM ~ XuMHMuyeckod  peakuuu.  CTalMOHapHBIH — peXUM  MPOTEKaHUS
MOCJIEIOBATENbHBIX  peakuuid. MeroJ  KBa3HCTAllMOHAPHBIX  KOHIIEHTpaluil, o0nacTb
NpUMeHeHHs. BiusHue TeMrmepaTypbl Ha CKOPOCTh XHUMHYECKOW peakuuu, HpUOIMKEHHOEe
npasuwio Baut-I'odpda. YpasHenne Appenunyca B quddepeHnnanbHoi 1 HHTerpajibHON (popme.
OddexTrBHAs HHEPrusi aKTUBAUUU U NPEIIKCHOHEHLIMAIbHBIA MHOXHUTEIb, METOAbl HX
ONIPENETCHUS U3 SKCIIEPUMEHTAIBHBIX JAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust aktuBHbIX (OuHapHbiX) coynapeHuil (TAC). CkopocTh peakuuu Kak YHCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYI B €IMHUILY BpeMeHU. KoHcTaHTa ckopocTu OUMOJIEKYISIpHOM
peakuuu. OU3NYECKUI CMBICHT MPEAIKCIIOHEHIIUATIBHOTO MHOXKUTENS U SHEPrUM aKTUBALUHU B
pamMKax TEOpUH aKTUBHBIX coylapeHuil. Crepuueckuil pakTop, HEOOXOIMMOCTb €T0 BBEICHUS B
KMHETUYECKOE YpaBHEHHE peakluu. JJOCTOMHCTBA U HEAOCTATKU TEOPUH aKTUBHBIX COYJIapEHUIA.
MexaHn3M MOHOMOJEKYISIPHBIX Ta30BbIX peakuuid B pamkax TAC, cxema Jlunnemana.
HcTonkoBaHue NpPUYMH H3MEHEHHUS MOpAJKa MOHOMOJIEKYJISPHOW peakuud NHpU HU3MEHEHUU
JABJICHUS.

Teopuss mepexonHoro cocrosiHus (akruBupoBaHHoro komiiekca) (TIIC umu TAK).
OcHoBuble mnosiokeHus TIIC, kuHernueckas cxema peakuuu. [IoBepXHOCTH MOTEHLMAILHOU
SHEpPruM, KOOpJIMHATa peakluu, MyThb peakluuu. AKTUBUPOBAHHBIN KOMILIEKC M €ro CBOMCTBA,
UCTUHHAs 3Heprus aktuBauuu. CKOpOCTh peakiuud — CKOPOCTh paclaja aKTUBHPOBAHHOIO
KOMILJIEKCa (cxopocThb €ro MIPOXOKICHUS yepes MOTEHIMATIbHBIN Oapbep).
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KBasutepmonunamuueckass ¢opma ypaBHeHuss TIIC, osHTampnus W SHTPONHS aKTUBAIUH,
TPAaHCMHCCUOHHBIM  KO3(pduiueHT. CBA3b DHTAIBIUU  aKTHUBAUM C  3PPEKTUBHON
(3KCTIEpUMEHTAIbHOMN ) SHEpryuei akTUBaLUU.

7.3. DOTOXMMHUYECKHE U LIEMTHbIE PEAKIINH

DOTOXMMUYECKUE DPEAKIMH, MEPBUYHbIE U BTOPUYHBIE (POTOXMMHUYECKHUE IPOLIECCHI.
@®oroauccormanuss U (ortonus. Dotodusnueckue (I€3aKTUBALMOHHBIE) MPOLIECCH IPU
MOTJIOLEHUN H3IydeHus. 3akoHbl (oroxumuu: ['porryca-/penepa u Oiinmreiina-IlITapka.
KBanrtoBbiii Beixoj. KuHeTnka mpoiieccoB, NPOUCXOAAIINX C y4acTHEM (POTOBO30YKIEHHBIX
Mostekyn. Cencubunuzaropsl, CeHcuOuIn3npoBaHHble QoToOXUMUYECKHE peakiuu. OCHOBHbIE
paznuuus peakiuuil ¢ GOTOXMMHYECKUM W TEPMUYECKMM HHULMHUpOBaHHEM. DOTOXMMHUYECKHE
nporieccsl B atmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, HTPOTEKAONMX IO LEMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAJMU LIEMHBIX peakiuil. MexaHu3Mbl 3apOKJI€HUs, pa3BUTUS U
oOpbiBa 1enei. JIuHEWHBI W KBaJpaTU4YHBIA OOpBHIB Ieneld. 3BEHO IeNH, JIMHA IICTH.
Hepa3BerBneHHble U pa3BeTBIEHHbIC LieNHbIe peakiuu. KnHeTnka Hepa3BETBIEHHBIX IIEIHBIX
peakuuii. Craguu pa3BETBICHHOW LENMHOM peakuuu. BeposTHOCTH 00pbiBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BETBIEHHBIX ILEMHBIX peakUil BO BpPEMEHH, CTAl[MOHAPHBIA U
HECTAllMOHAPHBIK pEeXHUMbl TedeHHs] peakuuu. IIpenenbHble SBICHUS B Pa3BETBIEHHBIX
peakuusx. HikHMii W BepXHUN Tmpenensl BOCIUIAaMEHEHHsS (B3pbiBa) IIEMHOM peakiuu.
[TosmyocTpoB BOCILTAaMEHEHUA.

Pa3pen 8. Karaaus

'oMoreHHbIi U rereporeHHblil Katanus3. ABTokaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakiuil. BrnusHue kartanuszaropa Ha TEPMOAMHAMHUYECKHE U KHHETHYECKHE
XapaKTePUCTUKU  XUMHYeCKUX  peakuuid.  CeleKTUBHOCTb  JEWCTBUS  KaTalu3aropa.
Karanutuueckas akTUBHOCTb, yJeJIbHAs KaTaJlUTHYeCKas aKTUBHOCTb. [|'OMOTEHHBIH KaTaius.
CrauTHBIA M pa3lieNbHbIA MEXaHU3Mbl KaTAIUTUYECKUX PEaKLMM, SHEPreTU4YeCKHe Iuarpammbl
B3aMMOJICHICTBUS PEareHToB ¢ Kataym3aTtopoM. OOmuii u crenuPuaecKuil KUCI0THO-OCHOBHBIN
katanu3. O¢@deKkTuBHasT KOHCTAHTAa CKOPOCTH pEaKLMM, KaTalu3upyeMOM BeElEeCTBAaMHU C
KHCJIOTHO-OCHOBHBIMU ~ CBOMCTBaMH. KaTaquTuueckue KOHCTAHThl CKOPOCTH  PEaKIMH.
'ereporennsiii  karamu3. CKOpOCTb  I'eTEpOT€HHO-KATAIUTHUECKON  peakuuu.  Tumbl
IeTepOreHHbIX KaTaJU3aTOpoB. 3aKOH JEHCTBYIOIIMX MoBepxHocTed. Posb aacopOuuu B
rereporeHHoM npoiiecce. Kunetrnka rereporeHHO-KaTaTuTHYECKUX peakui, He TUMMUTHPYEMBIX
muddysueit. OTpaBieHUe KaTaau3aTopoB.

4. O0beM yueOHOMH THCHMILITHHBI

Beero Cemectp
. 5 6
Bun yae6noit paboThl N N Y
3 Kal. 3E Kal. 3E Kal.

q. q. q.
OO61ast TpPyA0€MKOCTh UCITUTUIHHBI 14 504 7 252 7 252
KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96
3aHATHA:
Jlexuun 1,78 64 0,89 32 0,89 32
[TpaxTuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTsi (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHas paboTa 240 3,33 120 3,33 120
[ToaroroBka K 1abopaTOpHBIM paboTam 102 60 42
KonrtakTHas camocrositenbHas paboTa 6,66 - 333 - 333 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 138 60 73
JUCITUTUTUHBI
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Buabl KoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KoHTakTHas pabota — TpPOMEKYTOYHAS 0.8 0.4 0.4
arrecTanus 2 1 1
ITonroroBka K sK3amMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yae6noit paboThl > 6
3E Actp. 3E Actp. 3E Actp.
q, q, q,
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 14 378 7 189 7 189
KonrakTHasi paboTa — ayIuTOpPHBIE 5,34 144 2,67 7 2,67 7
3aHATHSA:
Jlexuu 1,78 48 0,89 24 0,89 24
[TpaxTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie pabots! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeJibHAs padoTa 180 3,33 90 3,33 90
IToaroroBka k 1a60paTopHBIM paboTam 76,5 45 31,5
KonrakTHas camocrositenbpHas pabota 6,66 - 3.33 - 3.33 -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 103.5 45 58.5
JVCIIUTUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KoHTakTHas paboTa — TpPOMEKYTOYHAS 0.6 0.3 0.3
arTecTanus 2 1 1
ITonroroBka K sK3amMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«KosionaHast XuMus»

1 eas aucuumIMHbBI — npuoOpeTreHue olOyyarouuMucs 0a30BBIX 3HAHUN B oOnacTu
TEPMOJIMHAMUKN TOBEPXHOCTHBIX SIBJICHHH W CBOWCTB JUCIEPCHBIX CHCTEM H TIOJYJICHHE
YMEHHH B 9aCTH WCIOJIb30BAHUS dTUX 3HAHHUH IPU UCCIICOBAHHUH, IPOCKTHPOBAHUH H CO3TaHUH
PCATBHBIX CUCTEM, SIBJISTFOIIMXCS B OOJIBIIMHCTBE CITy4aeB AUCIICPCHBIMH.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIACS TOJIKEH:

Obnadams CIENyONUMA KOMIIETCHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

OIIK-1.4, OIIK-1.8, OIIK-1.11.
3nams:

- MPU3HAKH 00BEKTOB KOJUTOWIHON XUMUU U HX Kiaccu(pUKaIuro.

- OCHOBHBIC TIOHATHSI W COOTHOIICHUS TEPMOJWHAMHUKH TIOBEPXHOCTHBIX  SIBJICHUU
(TepMOJIMHAMHKA TIOBEPXHOCTHOTO CJIOS; QJAre3vs, CMayMBaHUE W PACTEKAHHUE JKUIKOCTEH;
JHUCIIEPCHOCTh U TEPMOJMHAMHUYECKHE CBOICTBA Tej; aJcopOIus ra30B U MapoB, afcopOuus u3
pPacTBOpPOB).

- OCHOBHBIC TeOPHUH (PU3NUECKON aCOPOITUH.

- OCHOBHbBIE TMIPEACTaBIEHUS O CTPOCHUU JIBOMHOTO JJIEKTPUYECKOIO CIJIOS; IMPUPOTY
IEKTPOKUHETUIECCKOTO IMOTCHIINAJIA; OCHOBHBIC AICKTPOKUHETUICCKHEC SIBIICHUS.

- ycinoBus TpuMeHMMOCTH 3akoHa CTokca; 3akoH OiHmTetHAa — (CMOJIYyXOBCKOTO,
rurcoMerpuyeckoe ypapHenue Jlammaca.
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- IPUPOAY CEIMMEHTALMOHHOW M arperaTMBHON YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA PAaCTBOPOB
I[TAB kak nauoQuipHBIX cuCTEM; OCHOBHbIe MojoxkeHuss Teopuu JJIPO; npuuuHsl U
0COOEHHOCTH OBICTPOM M MEJUIEHHOM KOaryjsluy, KOHLUEHTPAUUOHHON U HEUTpaln3allMOHHON
KOAryJIsILHH.

- THUIIBI CTPYKTYP, BO3HHMKAIOIIME B JUCHEPCHBIX CUCTEMax, IPUYMHBI K YCIOBHUS HX
o0pa3oBaHus; KJIacCU(PUKAINIO AUCTIEPCHBIX CUCTEM [0 UX PEOJIOTMYECKUM CBOMCTBaM.

Ymemn:

- paccUuTHIBATh ITapaMeTPbl, KOTOPBIMU XAPAKTEPU3YIOT JUCIIEPCHOCTb.

- TpPOBOJUTH pPACUETBl C MCIHOJIB30BAHUEM OCHOBHBIX COOTHOLIEHUN TEPMOJMHAMHUKHA
ITOBEPXHOCTHBIX SIBJICHUH.

- PACCUMTHIBATH OCHOBHBIE XapaKTEPUCTUKH MOPUCTON CTPYKTYpPBL

- paccuuThIBaTh BEIUYHMHY 3JEKTPOKMHETUYECKOTO MOTEHIHANIA M0 JAAHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.

- paccuuThIBaThb HHTErPAJbHYIO M JAU(PepeHlnanbHyl0 KpUBBIE PACHpPEesICeHUs YacTHl] IO
paszMepam.

- pacCcUMTHIBATh U AHATU3UPOBATh NOTEHIMAIbHBIE KPUBBIE IAPHOTO B3aUMOACUCTBUS YaCTHLL,

- pacCUUTHIBATh U U3MEPATH BA3KOCTH JUCIIEPCHBIX CUCTEM.

Braoemw:

- NPEICTAaBICHUSAMH O POJIM NOBEPXHOCTHBIX SIBIICHHM M JUCIEPCHBIX CUCTEM B TEXHUKE H
IIPUPOJIE.

- METOJIaMH U3MEPEHUS TOBEPXHOCTHOTO HATSHKEHUS, KPaeBOIo yria.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHOMN TOBEPXHOCTH.

- 3HAaHUSAMH 00 YCIIOBMSIX IPUMEHUMOCTH ypaBHeHHUs [ enbMroiibia — CMOIyX0BCKOIO;

- METOJIaMH OIIPENEIICHUS dJIEKTPOKNHETUYECKOTO ITOTEHIMAA.

- METOJIOM CEAMMEHTAMOHHOIO aHAJIN3a.

- METOJJaMH OIPENIEICHUSI KPUTUYECKOM KOHLIEHTPAlluy MULEIJI0O00pa30BaHus;

- METOJIaMH UCCIIEJOBAHUS KUHETUKN KOATyJISLHAH.

- METOJAMH U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHMUSL

3 Kparkoe coaepxxanue TUCUUIIIMHBI
Pazpen 1. [lpeamer u npu3Haku 00bEKTOB KOJJIOUTHON XUMUHU

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

OcHOBHbIE NpPHU3HAKU JAMCIEPCHBIX CHUCTEM - TETEPOre€HHOCTh M JIUCIEPCHOCTH;
MIOBEPXHOCTHAsA SHEPrusl; KOJIUYECTBEHHbIE XapaKTEPUCTUKH naucrepcHocTH. Kiaccudukanus
JHCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO TUCHEPCHOM (a3bl U AUCIIEPCHOHHON Cpebl.
Knaccudukanus cBoOOIHOANUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHI[ U IO B3aWMOJAEHUCTBHUIO
MEXIy AWCIEPCHOHHOW cpemodt U aucnepcHor (a3oil. Poib MOBEPXHOCTHBIX SIBICHUU |
JMCIIEPCHBIX CUCTEM B IIPUPOJE, IPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUYECKON TEXHOJIOTUH.

Pasznen 2. TepMoamHaMuKa 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 HATSIKEHHE - XapaKTEPUCTHUKA MPUPOJIBI
conpukacaromuxcs a3 1 ux B3aumozeicTBus. CBOMCTBA MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mO0ca-I'enbmronbia Juisi BHYTPEHHEW YIEIbHOM MOBEPXHOCTHOM SHEPrHH
(OJTHOM MOBEPXHOCTHOM 3HEPIUHM ). 3aBUCUMOCTh SHEPT€TUYECKUX [TapaMeTPOB MOBEPXHOCTH OT
TeMmIiieparypsl. [Iporieccsl caMonpou3BOJILHOTO YMEHBIICHHS IOBEPXHOCTHON YHEPTHH.

Ancopbuusi U MoBEepXHOCTHOE HaTspkeHue. CBs3b BEIMUYMHBI aCOPOLUU C MapaMeTpaMu
CHUCTEMBI: HM30T€pMa, W30MMKHA © wu30cTepa azacopommu. Merton wu30eiTkOB ['mOOCa.
OyHaaMeHTaIbHOE aJAcopOLMOHHOEe ypaBHeHue ['mbbca. I'mbGOcoBckas ancopoOuus. YactHoe
BbIpakeHUe ypaBHeHUss ['n606ca. IloBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIE
BEIIECTBA.
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Anresus, CMauyuMBaHWE W pacTEKaHWE JKHUIKOcTed. Anre3uss m koresus. llpupoma cun
Mex(a3zHoro B3auMojelcTBus. YpaBHeHue [ronpe mns pabotsl aaresun. CmauuBaHue Hu
KkpaeBoi yroi. 3akoH lOnra. Cesi3p paOoThl aare3uu ¢ KpaeBbIM yriioM (ypaBHeHue Jlrompe-
IOura). Jluopunbuble U nM0(POOHBIE MOBEPXHOCTU. MeETONbl OIpeneseHHs] KpPaeBbIX YIJIOB.
Bnusinue noBepxHocTHo-akTuBHBIX BemlecTB (IIAB) na cmaunBanue. Pactekanue xuakocteil.
Kosdopuuuent pacrekanus no Iapkuncy. Dddexkr Mapanronn. MexdazHoe HaTsHKEHUE Ha
IpaHULIE MEXAYy B3aMMHO-HACHIIIEHHBIMU >KMJIKOCTSIMU U TpaBuiio AHToHOBa. [Ipaktmyeckoe
3HAYEHHUE a/Ir€3Uu, CMauMBaHUs U PacTEKaHUs.

JucnepcHOCTh M TepMoauHaMHuueckue cBoictBa ten. [lpaBmiio ¢a3 [ubbca u
JHUCIIEPCHOCTh. BiMsHUE KPUBU3HBI MOBEPXHOCTH Ha BHYTpPEHHEE JaBiIeHHE Tell (ypaBHEHUE
Jlarutaca). IloBepxHocTHasi sHeprust U paBHOBecHble (opmbl Ten. Ilpunnun I'm60ca-Kropu.
3akoHn Bynbda. Kamwinspuslie sBinenus (ypaBHeHue JKioopeHa), MX pojib B IpUpPOJE U
TEXHOJOTMU.  MeTonbl  OmpeleNeHHuss  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHMOCTD
TEPMOJIMHAMUYECKOW PEAaKIIMOHHOM CHOCOOHOCTH OT AMCIEPCHOCTH. YpaBHeHHe KenbBuHa.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHSI XMMHUYECKON peakiuu,
TeMIieparypy ¢pazoBoro nepexoja.

[HonydyeHue nucnepcHBIX cucteM. MeToAbl nucreprupoBanus. Y papsHenue PeObunmepa mist
paboThl AucHeprupoBaHus. AJCOpOLMOHHOE MNOHMXKeHHe MnpouHocTH (3¢dexkt PeOunaepa).
I'omorenHas u rereporeHHas KoHJeHcauus. MeractabuiabHoe cocTosiHue. JHeprus ['nbbca
oOpazoBaHusi 3apojplllla HOBOW (a3pl, KPUTHUECKUH paauyc 3apojsima. JIBe craaun
oOpa3oBaHusi HOBOH (a3pl. CBSI3b KMHETUKU OOpa3oBaHMsI HOBOW (ha3bl C IEPECHILICHUEM.
VYnopaBiieHue JUCHEPCHOCTbIO TPU TOMOI€HHOM KoHAeHcauuu. Ilpumepsl mnosyueHus
JHUCIIEPCHBIX CUCTEM METOIaMU (PU3MUECKON U XUMUYECKON KOHICHCALIUH.

Paznen 3. AncopOunoHHbIe paBHOBECUS

Knaccudukanus wmexanuzmoB aacopOruu (dusmueckas anacopOius, XeMocopOuus u
nonooOMenHas agcopoumsi). [Ipupona agcopOrmorHbIX crit. OCOOEHHOCTH COCTABIISIFOIINX CHUT
Ban-nep-Baanbca (OpHMEHTALMOHHBIX, MHIYKIMOHHBIX U JUCHEPCUOHHBIX) IPH aJCcOpOIUH.
VYpaBHeHHE AJ1s TOTEHIMAIBLHOM SHEPTUH B3aUMOJIEHCTBUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.

Ancopbuusi ra30oB M _IapoB Ha OJHOPOJHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMBbl MOHOMOJIEKYJSIpHOU aacopOuuun Jlenrmiopa u ero ananus. OmnpeneneHue KOHCTaHT
3TOro ypaBHeHus (JinHelHas ¢opma ypaBHeHus Jlenrmiopa). YpaBuenue ®peitnymuxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOuuu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHHe H30TEpMBI
aacopOmuu, ero ananu3. Jluneinnas ¢opma ypaBuenuss BOT u pacuer ero KOHCTaHT.
Ompenenenue yaenbHOM moBepxHocTH MeToioM bOT.

Ancop6uus ra3oB ¥ apoB Ha MOPUCTHIX MaTepuanax. KoguuecTBeHHblE XapaKTEPUCTUKU
MOpUCTBIX MatepuasioB. [lopucTbie Tena KOPIYCKYJISPHOM, KPUCTAJUIMUECKOM M TyOuaToit
CTPYKTYpBI, MeTo/bl UX noiydeHus. Knaccudukanus nop no JlyOuHMHY U €€ B3aMMOCBSI3b C
TEOPHUSMHU AJICOPOITUH.

Teopus xkanwsApHOW KOHACHCAMHU. KamniisipHO-KOHIEHCAMOHHBIN ThcTepe3uc. Pacyer
UHTEerpaibHON U nuddepeHanibHoN KPpUBBIX pacipeieleHus 00beMa op o pa3zMepam.

OcobGeHHocTH ancopOIMK HA MHUKPOTNOPUCTHIX Marepuanax. [loTeHiuanpHas TeopHs
[Tonstnu.  AncopOUMOHHBIM  MOTEeHUMan.  XapakTepuUCTHYecKas  KpuBas  aJCOpOLMH.
TemneparypHass HHBapUaHTHOCTh U ap(UHHOCTh XapaKTEpUCTUUECKUX KpUBBIX. O000IIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJHEHUS MHKpPOIIOpP, YaCTHBIE CIIydyau 3TOrO
ypaBHeHus (ypaBHeHue JlyOmnuHa-PamymikeBuua). AacopOrusi ra3oB W MapoB B XMMHYECKOM
TEXHOJIOTUHU.

Ancopbuusi MOBEpXHOCTHO-aKTUBHBIX BellecTB. BnusiHue ctpoenus monekyn IIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jlrokio-Tpaybe. 3aBUCUMOCTh MOBEPXHOCTHOIO
HaTSOKEHHUs] OT COCTaBa pacTBopa IpH coOnrogeHuu 3akoHa ['eHpu u ypaBHeHust JIeHrmropa.
VYpaBuenune IllumkoBckoro. VYpaBHEHHMsI COCTOSHMUSI — ra3000pa3HbIX  [OBEPXHOCTHBIX
(ancopOUMOHHBIX) IMJIEHOK. THUITbI TOBEPXHOCTHBIX IUIEHOK M ONpEAENICHUE UX XapaKTePUCTHUK.
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Becol Jlearmiopa. @akTopel, ONpeNEsaIONnide arperaTHoe COCTOSIHUE aJICOPOIMOHHBIX TIJICHOK.
Ompenenenue cTpoeHUs aACOPOIIMOHHOTO CJI0sl U pa3MepoB MoJekyn [TAB.
Paznen 4. DnexTpuyeckue SBACHNS Ha IOBEPXHOCTU

JBoinoit snekrpuyeckuit cioit ([IIC), mexanm3ambl obOpazoBanus [IIC. CooTHomeHHs
MEXAY IEKTPUYECKUM MOTEHIMAIOM U OBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHus Jlunnmana).
DneKTpOoKaNnWUISIpHbIE KpUBbIE U onpeiesnienne napamerpos JI9C no 3TuM KpuBbIM.

O6uue npencrasieHus o reopusix crpoenus A3C. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonbumana ais quddysnoit yactu JI9C u ero pemenune. Tonmuna auddyszHoro cios
Y BIMSHUE Ha Hee pa3nudHbIX (akTopoB. [[BoitHOU anexkTpuueckuii cioit mo teopun llITepHa,
nepesapsiaka nmopepxHoctu. [lpumepsr oopazoBanus JJIC. Muriemisl U UX CTPOSHHE.

Yerblpe BHJA D3JICKTPOKHMHETUYECKUX SBJICHUH. ODJIEKTPOKMHETHYECKUH NOTEHUUANl U
BJIMSIHUE Ha HEro pa3iMuHbIX (akTopoB. YpaBHeHue [eabmronbia-CMOIyXOBCKOTO st
CKOPOCTH TIepeHOca IPH AIEKTpoocMoce U dMekTpodopese. Db eKTr, HE YyIUTHIBAEMBIE ITHM
ypaBHEHHEM  (IIOBEPXHOCTHAs  MPOBOJUMOCTb,  3JIEKTPO(OPETUUECKOE  TOPMOKEHHE,
penakcannoHHbIN 3G dekT). [IpakTrHdeckoe HCTIOIB30BaHUE IIEKTPOKMHETHYECKUX SBICHUH.

Pasznen 5. KnHetnueckne cBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTAlMOHHOrO aHaiu3a. CBA3b CKOPOCTH OCAXJAEHUS YacTUL C HX
pasmepoM. YcnoBus  coOmoaenuss  3akoHa  Crokca.  CenMMEHTAIMOHHBIA  aHAW3
nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHus 4acTHl] IO
paanycam. DKCIIEpUMEHTAIIbHBIE METO/IbI B CETUMEHTALIMIOHHOM aHAJIU3E.

MouiekynspHO-KUHETHYECKass MpHpoja OpoyHOBCKOro jBikeHus. CBs3b  MexAy
CPEIHEKBAaPAaTUYHBIM CIBUIOM 4YacTull U Ko3dduuuenrom mudpdys3un (3akoH ODMHIITEIHA-
CMOIyX0OBCKOr0). OKCIIEpUMEHTaJbHasi MpOoBEpKa 3akoHa OWHIITEeHHAa-CMOIyXOBCKOTO.
CrnenctBus U3 TEOpUU OPOYHOBCKOTO JABMXKEHHUS.

CenuMenTanmoHHO-I1 GO Y3UOHHOE paBHOBECHE, TUTICOMETPUYECKUIA 3aKOH.
CenuMmeHTallMOHHAS YCTOMYHUBOCTh AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas ycTOMYMBOCTD U KOAryJslKs JUCHEPCHBIX CUCTEM

OOmue BOMPOCHl  YCTOMYMBOCTH  JucnepcHbIX cucteMm. CeauMeHTallMOHHAas U
arperatuBHasi ycTOHYMBOCTU cucteM. JInodunbHbie 1 110(POOHBIE CUCTEMBI: CAMOIIPOU3BOJIBLHOE
oOpa3oBaHuEe OJHMX U HEOOXOAMMOCTh crabmnm3anuu apyrux. Kpurepuilt nuodunbHOCTH
cucteMm 1o Pebunnepy-1llykuny.

Jlnopunbuble gucnepcHele cuctembl. Kilaccubpukanus u  o0mias XapaKTepUCTHKa
MTOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHHW3M MHULEI0O00pa30BaHMUsL.
Crpoenue munemn [TAB. ComoOunuszanus. OcHOBHbIE (DaKTOPbI, BIMSIONINE HA KPUTHUECKYIO
KoHLeHTpauuo wMmunemiooopazoanus (KKM). Metonel onpenenenuss KKM. Ilpumenenue
[TAB.

JInopoOueie nucnepcHbie cuctembl. DakTOphl YCTOWYMBOCTH JHUOPOOHBIX CHCTEM.
breicTpas u meanenHas koarymsinus. Kunetuka xoarynsiuuu no CmoiryxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM MOJOBUHHOM KOaryiasiiuu. 3aBUCUMOCTh YHCJIa YacTUIl PA3HOTO MOpsIKa
OT BPEMEHH.

OcHoBHble monoxenust Teopum Jepsiruna, Jlanmay, @Depses, OsepOeka (JJIDO).
PacknunuBaroniee JaBieHHE W €r0  COCTaBisIOUIME. OHEPrus  dJIEKTPOCTaTHYECKOIO
OTTAJKWBAHUSA NPU B3aUMOJEHCTBUM clIab03apsHKEHHBIX MOBepXHOCTe. Cuibl U 3HEprus
nputspkeHus.  OOliee ypaBHEHHE JUIsl DSHEPIMM  B3aWMOJCWCTBMSI JUCIEPCHBIX YacCTHILL.
[ToTeHnmanpHble KpUBbIE B3aMMOJEMCTBHS 4YaCTHI] B HMOHOCTAOMJIM3UPOBAHHBIX JUCIEPCHBIX
cuctemax. [loTeHnuanpHBI Oapbep M €ro 3aBUCUMOCTh OT TOJIIHUHBI TU(PY3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpOM MHMHHMMYyMaX. HeWTpanu3zalroHHas M KOHIEHTpPAlMOHHAs
koarymsiuusi. [lopor Obictpoit koarymsiuuu. IlpaBuno I[ynbne-I'apau. 3akon epsaruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BBICOKOMOJIEKYIsipHbIMU coennHeHusMu (BMC) u T1AB.
MeToibl OYUCTKM MPOMBIIIJICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HW3MEHEHUH
arperaTUBHOM M CEIMMEHTAIMOHHON YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM.
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Paznen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA AUCIEPCHBIX
CUCTEM

Tunel  cTpykTyp, o0Opa3yloluxcsi B arperaTMuBHO-yCTOMYMBBIX M arperaTUBHO-
HEYCTOMYMBBIX JUCHEPCHBIX cucTteMax. JKHIKOKpUCTAINIMYECKOE COCTOSIHME arperatuBHO-
YCTOWYUBBIX JUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (1HO(OOHBIX)
JTUCIIEPCHBIX CHUCTEMax. B3auMOCBI3b MEXKIy BUAOM MOTECHIHAIBHON KPUBOW B3aMMOJCHCTBUS
yactull (no treopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoarymsiiroHHO-TUKCOTPOIHbIE
U KOHJEHCAIlMOHHO-KPUCTAJIIM3aMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTPYKTyp B Ipyrue.
Teopust crpykrypooOpa3zoBanus ((HU3MKO-XUMHUYECKash MEXaHHWKa) KaK OCHOBAa TIOJy4YeHUS
HOBBIX MaTepUaJOB.

Peonoruueckuif MeTo] ucCCieNOBaHUS JUCHEPCHBIX cucTteM. OCHOBHBIE MOHATUS H
UJeaNbHbIE 3aKOHBI pEOoJIOTMH. MoaennpoBaHue peoJOrMYecKuX CBOMCTB Tell. Moguens
Maxkcsenna, Mmonens KenpBuna-®oiirta, mojiens bruaTrama.

Knaccugukanuss JIuCHEpCHBIX CHUCTEM MO CTPYKTYpPHO-MEXaHHMYECKHM CBOMCTBaM.
HploToHOBCKME UM HEHBIOTOHOBCKHME KHAKOCTU. llceBmoruiactuyeckue U JMJIaTaHTHBIE
KHUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYMBBIX JIMCIEPCHBIX
cucreM. YpaBHeHus OiHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUJIKOOOPa3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3axsoueHue

[loBepXHOCTHbBIE SBJIEHUS M JMCIEPCHBIE CHCTEMbl B XHMHUYECKON TEXHOJIOTHH.

Komnonanas xumus u oxpaHa OKpy»Karouieil cpepl.
OO61Iee KOJTMYECTBO pa3/enos - 8.
4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axan. | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTb 1M CHMILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0 0 0
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocTosTenpHas paboTa - -
CaMocCTOATeBHOE N3YUCHUE Pa3JIeoB JUCIUILINHEI (MIOAr0TOBKa | 2,22 80 60
K J17a00paTopHbIM paboTam)
Bujx koHTpOJIS:
OK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTAIHs 1.0 0,4 0,3
IToarotoBka K 3K3aMeHy. ’ 35,6 26,7
Bu MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MaTeMaTHKa»

Heap aucuMMIMHBI - (QOPMHUPOBAHWE Yy CTYJACHTOB CHUCTEMBI OCHOBHBIX ITOHSTHH,
WCIOJIb3YEMBIX I MOCTPOCHUS BAKHEHIIMX MAaTEMaTHYCCKHUX MOJCIECH M MaTeMaTHYeCKHX
METOJIOB JJIsl OTIMCAHUS PA3TMYHBIX XUMUKO-TEXHOJIOTHUECKUX MTPOIIECCOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00yYAIOIIHIACH TOIKEH:

Obnadams CIeyONMMA KOMIIETCHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
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OIIK-2.1, OIIK-2.5, OIIK-2.9.
3uamo:

— OCHOBBl JU(PQEpeHLnanbHOr0 W HHTErPAJIbHOTO HUCUUCICHUS, U depeHInaTbHbIX
ypIIaBHEHHUI;

— MaTeMaTH4eCKHE TEOPUH U METOJIbl, JIeXKAIlUe B OCHOBE MOCTPOEHUS MaTeMaTHYECKHUX
MOJIeTIei;

—  OCHOBBI IPUMEHEHUSI MaTEMAaTUYECKUX MOJIeJIEl U METOIOB.
Ymemn:

—  BbIOMpaTh MaTeMaTUYECKUE METO/Ibl, IPUTOIHbIE JUIs PEIIEHNs KOHKPETHO! 3a/1auH;

—  HUCIOJIb30BaThb MaTe€MaTUYECKHE MOHSATHS, METOAbl M MOJENU Uil OMHCAHMS Pa3IMYHbIX
MIPOLIECCOB;

— BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, JIE€XKallle B OCHOBE
KOHKPETHBIX IPOIECCOB;

—  HCIOJIb30BAaTh OCHOBHBIE METO/IbI CTATUCTUYECKON 00pabOTKHU JaHHBIX;

—  IPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIUIMHAPHOM YPOBHE.
Braoemy:

— OCHOBaMM (YyHIAMEHTAJbHBIX MaTEMaTHUYECKUX TEOpUH U HaBbIKAMHU HCIOJIb30BaHUS
MaTeMaTHUYECKOro anmnapara;
—  METO0/IaMU CTaTHUCTUYECKON 00paboTKN HHPOpMAIUH.
3. Kpartkoe cogep:xaHue TUCUMILTHHbI
1 CEMECTP

Beenenne. [lpenmer u mertonsl martematuku. OnNHMCaHHE OCHOBHBIX pa3lelioB Kypca.
CrpykTypa Kypca U nnpaBujia peiTHHIOBON CUCTEMBI.

Pa3nes 1. DiiemeHTHI aJredpsbl.

UYucnoBele MHOXKeCTBa, KoMIieKkcHble uncia. Onpenenurenu II u 1l nopsakos. Bexkropsr:
OCHOBHBIE IIOHATHS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEIACHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: npsMasi Ha IJIOCKOCTH, KpuBble Il mopsaka. Marpunsl: neicTBus
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaTOMy BUAy U BuAy l'aycca. Panr marpuust. OOparHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX —anreOpanmdecKux
ypaBHeHul. CoOCTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.

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

Oynkuus. CrnocoObl 3aanus QyHKUMH. DieMeHTapHble QyHkuuu. Ilpenen Qynkuuu B
touke. OnHoctopoHHuEe mnpexaensl. [lpenenst Ha OeckoHeyHOCTH. beckoHeuHO Masble U
0ecKOHEeYHO 0oJblre PYHKLINU, UX CBOWCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Mpeenax.
[lepBrlii M BTOpON 3aMeuaTenbHble Mpeaensl. HempepblBHOCTH (QYHKIMHM B TOYKE M Ha
npoMexyrtke. CBoiicTBa (yHKIMH, HEMPEPHIBHBIX HA OTpe3Kax. TOUKM pa3pbiBa QYHKLIUU U UX
Kiaccuukanus.

Paznea 3. InddepenunanbHoe ncuuciaeHue PyHKUMH OJJHON NepeMeHHO.

[IpousBomnas ¢yHKIMK, €€ TEOMETPUUYCCKUNA M MEXaHUYECKHUU CMBICI. YpaBHEHHS
KacarenbHOM u HOpMmanu. [IpaBuina muddepenunpoBanus. Tabaua OCHOBHBIX MTPOU3BOIHBIX.
HuddepeHurpyeMocTsh (QYHKIUU: ONpEIENIEHUEe, TEOPEMbl O CBS3M HENPEPHIBHOCTU U
mupdepeHuupyeMocTd  (QYHKIMM M C CYyLIEeCTBOBaHWEM IpousBojaHOMN. Juddepenuuan
dbyHkuuu: ompexaeneHue, cBoictBa. IlpousBoanas cioxkHod ¢GyHKIUH. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucunciaenus: Pomns, Jlarpanxka, Komm. IlpaBuno Jlonurans (packpeitue
HeonpeneneHHocre). [Ipous3BogHble  BBICHIMX — MOPSAKOB. MOHOTOHHOCTh  (PYHKIUU:
onpejiesieHue, He0OOXOIMMbIE U JIOCTaTOYHbIE YCJIOBUA. DKCTpeMyM (QYHKIMH: OIpeleleHHe,
HE0OXO0IMMbIE U JIOCTATOUHbIE YCIIOBUS. BBINMYKIIOCTh, BOTHYTOCTh M TOYKH meperuda rpadukxa
(GyHKIMM: ONpeaeseHusl, He00X0AUMbIE M JIOCTaTOYHBIE YCIOBHUS UX cyllecTBOBaHusA. OOmas
cxeMma UcclieJoBaHUs QYHKIMH, TOCTPOCHHUE UX IPapUKOB.
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Pasnen 4. UnTerpajibHoe ucyucjaeHne PyHKIUM OTHOMH MepeMeHHOM.

[lepBooOpaznass Qynkmus. HeomnpeneneHnslii HWHTETpal W €ro cBoWcTBa. Tabmuia
OCHOBHBIX UHTETpajioB. MeTO/Ibl HHTErPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METO]T
MOJICTAHOBKM, WHTEIPUPOBAHHME [0 4YacTsIM, MHTETPUPOBAHHE PALUOHAIBHBIX Jpo0eil,
UHTEIPUPOBAHWE  HEKOTOPbIX  HMpPPAlMOHAJIbHBIX W TPUTOHOMETPUYECKUX  (YHKIIM.
OnpeneneHHblil UHTErpaj, €ro reoMeTpudeckuil cMbici, ero cBoiicTBa. Teopema o cpenHeM
3HaueHuu. ®opmyna Herotona-JleliOHuna. 3aMmeHa nepeMeHHON 1 MHTErPUPOBAHUE 10 YACTSAM B
OTpe/IeIECHHOM HHTerpaje. Beiuncnenue mionaaen miockux Guryp 1 o0beMoB Tell BpallleHUs ¢
MIOMOIIBIO OTpeeNeHHOro uHTerpaia. HecoOCTBEHHbIE HMHTErpaibl: ONpeNeieHUs], CBOMCTBA,
METO/1bl BBIYUCIICHUS.

2 CEMECTP

Paspnen S. InppepenuunanbHoe ncuncieHne QyHKIMNA HECKOJIbKUX NepeMEeHHBbIX.

OyHkuMM ABYX U 0OoJiee MEpPEMEHHBIX: OIpejaeseHue, o0aacThb olpeaeiaeHus, o01acTb
CYLIECTBOBaHUS, T'€OMETpUYEeCcKass MHTEPHpPETalus, JUHUU YPOBHS, M IOBEPXHOCTU YpPOBHS.
[Ipenen @pynkuuu B Touke. YacTHble IPOU3BOAHbBIE (Ha IpUMepe PYHKLUUU ABYX MEPEMEHHBIX).
Hubdepenuupyemocts  GyHKIMU:  OmpejesieHne,  CBi3b AU dEPEeHIIUPYEeMOCTH  C
HENpPEpPhIBHOCTBIO M C CYIIECTBOBAHMEM YACTHBIX IPOM3BOJHBIX. JlOCTaTOYHBIE YCIIOBUS
mupdepenuupyemoctd  Gynknuu.  JAuddepennupyeMocts  ClioxKHOM  (DYHKIHMH, TOJHAS
npousBojaHas. [uddepenunan QyHKUMM JABYX IEPEMEHHBIX, €ro HHBApHAHTHOCTb.
HuddepenunpoBanue (QyHKIUMM OJHOM M JIBYX IE€PEMEHHBIX, 3a/JlaHHOM HesBHO. YacTHbie
pou3BoJHbIe U JuddepeHranpl BhICHIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIaHHBIX
MPOU3BOJAHBIX (W11 (QYHKUUMH [JBYX T[E€PEMEHHBIX). AHAJIUTHUYECKUH MPU3HAK IOJHOTrO
muddepenunana. IlponsBogHas 1Mo HampaBiIEHUIO: OlpesieneHne, popmyna AJsl €€ BhIYUCICHHUS.
I'paguieHT U ero cBoiicTBa. OKCTpeMyMbl (YHKIUU JBYX II€PEMEHHBIX: OIpeaeIeHHUs,
HEO0OX0/IMMO€ U JOCTATOYHOE YCJIOBHS CYLIECTBOBAHHUS SKCTPEMyMa. YCJIOBHBIA 3KCTPEMYM:
onpeJiesieHne, METOJIbl HAXOKJIEHUSI TOYEK YCJIOBHOIO 3KCTpeMyMa (IpsIMOW METOA M METOJ
MHoxuTeneit Jlarpanxka). HanOoubliee u HaumeHblliee 3HaueHUs1 QyHKIUU BYX IEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Paspnen 6. KpaTHble HHTErpaJsbl.

JIBOMHOW WHTErpayl: OMNpeNesieHHe, T€OMETPUYECKU CMBICH, CBOMcTBa. Teopema o
CpPEIHEM 3HAYEHUN JBOWHOIO HMHTErpayia. BpluncieHue NBOMHOTO WHTErpajia B JEKapTOBOU
CUCTEME KOOPAMHAT. BpluncieHue IBOWHOIO HHTErpajia B IOJSAPHOM CHUCTEME KOOpAMHAT.
WNurterpan Diinepa - Ilyaccona. I[lpunokeHusi JBOWHOTO WHTErpasia: BBIYUCICHUE TUIOMIAIN
IJI0CKOM 001acTu, 00bemMa IMIIMHAPUYECKOTO Teja, IO MOBEPXHOCTH, MACChl INTACTUHKH C
3aJJaHHOM IUIOTHOCTBIO, KOOpPJIMHAT IIEHTPA TSHKECTH IUIACTUHKU. TpOWHOM MHTErpan:
omnpeneneHue, GU3NIECKUi ¥ TEOMETPUUECKHUI CMBICII, CBOMCTBA, TEOpEMa O CPEHEM 3HAUCHHH
TPOMHOTO MHTErpaja. Beluuciaenue TpOMHOIO MHTErpana B JIEKAPTOBOM CUCTEME KOOpPAMHAT, B
UWIMHAPUYECKUX M cepuueckux KoopauHaTtax. [lpuioskeHus TpOHHOro HHTerpana:
BbIYMCIIEHHE 00beMa, MacChl TeNa ¢ 3aJJaHHON MJIOTHOCTHIO, KOOPAMHAT LIEHTPa TSHKECTH TeJa.

Paspnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTEIPAJIbL.

KpuBonuHelHbI MHTErpal MO KOOpAWMHATaM: OIpeleieHHue, (pU3M4ecKuil cMbICI, CBOMICTBA.
Boruncnenue kpuBonMHEWHOro uHTerpana. @opmyna A8 BBIYUCIEHHUA pabOThl  IpU
NepeMEeIEHUN MaTeprualbHOW TOUYKH B CUJIIOBOM II0JI€ BJOJIb HekoToporo myth. ®opmyna ['puna
JUIS BBIYMCIIEHUS KPHUBOJIMHEHHOTO WHTErpajga I0 3aMKHYTOMy KOHTypy. HesaBucumocts
KPUBOJIMHEWHOTO MHTErpajia OT IyTH MHTETPUPOBAHUSA: HEOOXOIUMOE U TOCTATOYHOE YCIOBHE
HE3aBHCUMOCTH, KpUTepHuil He3aBucuMoctu. lloTeHnnanpHoe nose, noTeHuuanbHas GyHKIUs U
ee BbIUMCICHHME. DBblunclieHne KpUBOJMHEHHOIO0 HHTErpajga, HE 3aBHUCSILEro OT IyTH
uHTerpupoBanus. [loBepXHOCTHBIN UHTErpai: onpeeneHue, (PU3nUecKuil CMbICII, BEIUHUCICHHE B
NeKapToBO# cucteMe koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
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3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 NMOPSIAKA.

JuddepeHunanbible  ypaBHEHUS:  OINpEAEieHHe, MOpsSI0K, pelleHue, Teopema
CYLIECTBOBAHUS U €MHCTBEHHOCTH pemeHus. 3agada Komu. uddepenunanbible ypaBHEHUS C
paznensgomumMuca nepeMeHHbIMU. OJHOpOJHbIE ypaBHEHHUs [-To mopsaka: ompezeineHue H
MeTo pemieHus. JIuHelHble ypaBHEHUs [-TO mopsaka: OIpeneleHue M METOJ PEIICHMS.
VYpauenust bepuymiu: omnpenenenue u Mmeron peuienus. uddepeHunanbHpie ypaBHEHUs B
MOJIHBIX JuddepeHnranax: OnpeaeieHne U MeToJl peuieHus. MHTerpupyomuili MHOKUTENb:
ONpeJiefiecHue, CBEJCHHE K YPAaBHEHHIO B NOJHBIX JuddepeHnnanax ¢ MOMOUIbIO
MHTETPUPYIOIIETO MHOXKHUTEIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIO MOPSAKA.

JuddepenunanbHble ypaBHEHUsI BTOPOTO HOPsKa, JOMYCKAIOIIKUE MTOHMKEHHUE MOPsiIKa.
Jluneitnbie nuddepeHanbHble ypaBHEHUS! BTOPOrO MOPSIKA: OINpENeieHHe, OJHOPOJIHBIE U
HEOJTHOPOJHBIC JIMHEWHBIC YypaBHeHus. CBoiicTBa pemeHui. JluHeliHas HE3aBUCUMOCTh
¢byukuuil. Onpenenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTpYKType OOLIUX pelieHuit
JMHENHBIX OJTHOPOJHBIX U JIMHEHHBIX HEOJHOPOAHBIX AU(PPEepeHInaNbHbIX YPABHEHUNH BTOPOTO
nopsiaka. yHaamMeHTanbpHas CUCTEMa PEHICHUH JTUHEHHOTO OJTHOPOIHOTO nuddepeHIInaIbHOTO
ypaBHEHHUs BTOpoOro nopsiika. JInneinsle oqHopoaHbie nuddepeHIaibHble ypaBHEHUSI BTOPOTO
MOPSIIKA C MOCTOSTHHBIMU KO3(PUIIMEeHTaMU: MeToJ Dujepa JUlsl PelieHUs STUX YpPaBHEHH.
Jluneitnble HeogHOPOAHBIE MU dEepeHLInaIbHbIe YPAaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU
ko3¢ duLmeHTaMu: METOJ MOoJ00pa YaCTHOIO PELIEHUs 3TOr0 ypaBHEHHUS C IPaBOM 4YacThIO
CHEeMaIbHOTO BHJAa W METOJ BapualMy MPOU3BOJBHBIX TMOCTOSIHHBbIX. JIuHeiiHbIe
nuddepeHnraibHble ypaBHEHUS 1-TO MOPSAJKA: CBOMCTBA PEUICHUH, TEOPEMbl O CTPYKTYpe
oOuiero pemieHus. AJITOPUTM MOCTPOEHHUS OOIIEro pelieHus: JUHEHHOro AudQepeHunaibHOro
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 rLIeHTaMu.

Pa3nen 10. Cucremsl audpepeHunaNbHbIX yPaBHEHHUIA.

Cucrempl nHMHEHHBIX JUddEepeHINATbHBIX YpaBHEHHM NEpBOrO MOPsKA, pEHICHHE
METO0/I0M HCKItoueHus. CucteMbl JIMHENHBIX AU depeHnaibHbIX YpaBHEHUN [IEPBOro Nopsika,
METO/i BapHalMy IPOU3BOJIbHBIX MOCTOSHHBIX. CHCTEMBI JIMHEHHBIX OJIHOPOJHBIX YpaBHEHUM
MEPBOTO TMOPSIKAa C MOCTOSSHHBIMH Kodddumuentamu, meron Jisiepa. CHUCTEMBbl JMHEHHBIX
HEOJHOPOAHBIX U depeHIIaTbHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 PULIeHTaMu.

Paszpnen 11. UnciioBble H QYHKUMOHAIBHBIE PSAIBbI.

UYucnoBble psabl: OCHOBHBIE IOHATHUS, CXOJAUMOCTh pAna. HeoOxoaumblil mpu3HaAK
cxoguMmoctu psaga. CsoiicTBa cxoAsiiuxcst psaoB. JlocTaTOuHble NPU3HAKK CXOJIUMOCTH
3HAKOIOJIOKHUTENbHBIX PSA0B: MHTErpajbHbIA Mpu3Hak Kolnu; Mpu3HaKu CpaBHEHUS PSIOB;
npusHak /lanamOepa; paaukanbubiii npusHak Komm. Psapr upuxie. 3Hakouepeayronuiics ps:
omnpeneneHue, nmpuszHak JleiOHUIa. AOGCOMIOTHAS W YCJIOBHAs CXOJUMOCTH 3HAKOIEPEMEHHBIX
psanoB. OyHKUMOHAIbHBIE psabl. CTENeHHbIE psAIbl: ONpeneieHue, Teopema Alens, UHTepBal
CXOAMMOCTH, paauyc cxoauMocTH. CBoWCTBa CTENEHHbIX psiioB. Paabl Teinopa u Mﬂ}%ogeii%:

OnpeJeeHHE, YCIOBHS CXOMMMOCTH pana Telnopa K ucxoaHoi (Qynkumu. Jlemma o= 7!

s VX E€R . Jlocratounsie yemosus cxomumoctu psga Teilnmopa. AITOPHTM pasioKEHHS
e
YHKIUM B psix Makiopena. OCHOBHbBIE pasjioxkeHus (ydkomii: €, SIX - COSX 1n(1+x)’

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

OCHOBHBIX pa3iokeHuid. IIpumMeHeHrne CTeneHHBIX pPSIOB: NPUONMKCHHBIC BBIYHCICHHS,
npuOIMKeHHOE perieHne TuddepeHInaIbHbIX YpaBHEHUI.
4 CEMECTP

Paznen 12. Teopusi BeposiTHocTell. Ciy4daiinble BeJIHYHHbI W HMX 3aKOHBI
pacnpeaeneHus.

[Ipeamer Teopum BepositHocTeil. CiydaitHbie cOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHOcuUTenbHass dactoTa. Kilaccuueckoe ©  T€OMETPUYECKOE
ONpeJe/IieHue BEPOSITHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYMCIICHUS
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BeposiTHOcTel.  IIpocTpancTBOo  snemeHTapHbIX  coObITHM. Kitaccuueckoe — omnpeneneHue
BEPOSITHOCTH.  AnreOpa  cOOBbITHIl: TEOpeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOMOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHUM, 00pa3zyronIux
MOJIHYIO Tpynny. AKCHOMAaTUYECKO€E OmpesiesieHne BeposiTHOCTU. CTaTUCTUYECKOE OIpeIeIeHIEe
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. TeopeMbl 0 BEpOSTHOCTU MPOU3BEICHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOCTh. [loBTOpHBIE McHbITanus. Dopmyna beprymin.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne ciay4allHOM BenWYMHBI. J[MCKPETHBIE M HENPEPBIBHBIC CIIYYaiHbIE BEIMYMHBI.
3aKoH pacnpeesieHus ciay4aiiHoi BeanuuHbl. DYyHKIUS paclpeneseHus], €e CBONCTBa, rpaduk.
[InoTHOCTH pacmpeneneHus] HENpPEepbIBHON CllydaliHON BeIMYMHBI (IJIOTHOCTb BEPOSTHOCTH).
@opmMyna g BEpPOSTHOCTH IIONMAJNAHUS HENPEPHIBHOW CIIydalHOW BEJIWYHMHBI B JaHHBIN
MHTEpBaJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTb BEPOSTHOCTH, M€OMETPUUYECKHI CMBICI (OPMYIIbL.
bunomunansHOE pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpPHOE paclpeelIeHueE,
HOPMAaJIbHOE pacIpee/IeHNE, SKCIIOHEHIIMAIIBHOE PACTIPEICTICHUE.

Paszpnen 13. MaremaTruyeckasi CTAaTHCTHKA.

[Ipenmer maTemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEeMaTHMYECKON CTATHCTUKU.
Bri6opounsiit meroa. Cratuctudyeckoe onucanue. Boidbopku. ['mcrorpamMmma u MOJUTIOH 4acToT.
Cratuctuueckas (smnupuueckas) GyHKIUS pacrpeneieHus. BriOopouHble XapaKTEepUCTUKU U
ux pacnpenenenus. CoctosarenbHble, 3((EKTUBHbIE CMEIIEHHbIE W HECMEIICHHbIE OLIEHKHU
napameTpoB. CTaTUCTUYECKOE CpeHEE, CTaTUCTUYECKas JUCIEPCUsl U CTaTUCTHUECKOE CpeHEe
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKHM HEU3BECTHBIX: MaTEMaTHUYECKOTO O0KHJaHUs, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHUs. J[oBepUTEIbHbIE UHTEPBAIbI U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKH HEU3BECTHOM BEPOSITHOCTH MO OO0JbIIMM BbIOOpKaM. JloBepUTenbHas
OLICHKAa MaTeMaTH4eCKOro OKMJAHUS NpU HEM3BECTHOH nucnepcuu. JloBepuTenbHas OLEHKa
CpPEIHEro KBaJIpaTUYHOro OTKIOHeHUus. TouHble BbIOOpouHble pacnpenenenus: CrbroneHTa (t-
pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
[IpoBepka cTaTUCTUYECKMX TUNOTE3. MareMaTHyecKhe METOJbl IPOBEPKU CTATUCTUUYECKUX
TUNOTE3. DJIEMEHTbl TEOPUH KOPPEISALUH.

4. O0beM yueOHOMH TUCUUILTHHBI
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Cemectp
Bup yueonoii padotbl Bcero 1 2 3 4
3E AKam.4. 3E AKam.4. 3E AKam.u. 3E AKam.4. 3E AKam.4.

OO0uiasi Tpy10€eMKOCTh IV CHIUTIJIHHbI 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 3ausatus (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

CamMocTosiTeTbHOE U3yYEHUE Pa3/Ie/IOB 8,44 303.4 2,34 83.6 2,22 R0 2,22 R0 1,66 59.8

JUCIUTLINHBI

Bua koHTpoJisi — 3a4eT ¢ OLeHKOoi + +

Bua xkonrposs — 3auer + +

Bua koHTpoJsi — Jk3ameH 2 72 1 36 1 36

KonTakTHas paborta — MIPOMEXKYTOUHAS 0.8 0.4 0.4

aTTecTaIus 2 1 1

[TonroroBka k ’K3aMeHy. 71,2 35,6 35,6

Bua nToroBoro KOHTpoJIs: 3ader ¢ onleHKOMH JK3aMeH JK3aMeH 3auer

Cemectp
Bun yuednoii padoThI Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTtp. 4.

OO0uiasi TPy10€eMKOCTb I CHUTIJIHHbI 18 486 5 135 5 135 5 135 3 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexun 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[Tpaktuueckue 3ausarus (113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTesibHas padora 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonrakTHas camocTosiTenbHast pabota 0,45 0,3 0 0 0,15
CamMocTosiTeTbHOE U3yYEHHUE Pa3/IesioB 8,44 22743 2,34 62.88 2,22 2,22 1,66
JUCITUTIINHBI
Buja kouTpoJssi — 3ader ¢ oneHKoi + +
Bua xkonrpoJss — 3auer + +
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Bua konTpoJsi — Jk3ameH 54 27 27

KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalUs 0,6 0,3 0,3

[TonroroBka k ’K3aMeHy. 53,4 26,7 26,7

Bua nToroBoro KOHTpoJIs: 3ader c onleHKOMH JK3aMeH JK3aMeH 3auer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«Du3uKa»

1. Heap AuCHUNJIMHBI — TpUOOpEeTeHHE OOYYAIONIMMHUCA 3HAHWA 1O OCHOBHBIM
paznenaM (pU3MKU U YMEHHUIO IPUMEHSTDh UX B IPYTHMX €CTECTBEHHOHAYYHBIX AUCHUILIMHAX.

2. B pe3yabTaTe u3ydeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

OIlIK-2.4, OlIK-2.7, OIIK-2.11

3nams:

- (Qu3nyeckrue OCHOBBI MEXaHUKH, (U3UKU KOjeOaHUN M BOJH, IJIEKTpUYECTBA HU
MarHeTusma, 3JIEKTPOJUHAMUKH, CTAaTUCTHMUECKOM (GU3UKHM M TEPMOJAMHAMUKH, KBAHTOBOM
¢buzuky;

- CMbICI (PyHAAMEHTalIbHBIX (PU3MYECKUX 3aKOHOB, NPUHLUIOB U IOCTYJIATOB; HX
(OpMyYIMPOBKHU U TPaHUIIBI IPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (hpU3HUECKUX SBJICHUU C (PyHIaMEHTaJIbHBIMU MPUHLIUIAMU U
3aKOHAMHM (PU3MKU; OCHOBHBIE METO/Ibl PELICHHUS 33/1a4 110 ONMCAHUIO0 (PU3NUECKUX SIBJICHMIA;

- MeTObl 0OpPabOTKHU PE3yNbTaTOB (PU3HUECKOTO IKCIIEPUMEHTA.

Ymemo:

-[IPUMEHATh TEOPETUYECKHE 3HAHUS U 3KCIIEPUMEHTAIbHBIE METO/Ibl UCCIIEI0OBAHUS IIPU
pelieHny npodeccuoHalbHbIX 3a/1a4;

-IPOBOJIUTH PacuéThl, OCYIIECTBIIATh AHAJIU3 U HA OCHOBE 3TOTO JeJaTb 0OOCHOBAHHBIE
BBIBOJIbI;

- aHAJIM3UPOBATh PE3yJIbTAaThl HAOIIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIUIIOB (PU3UKH;

- OIpeneisaTh XapakTep (U3NYECKUX IPOILIECCOB IO KOMIUIEKCY 3IKCIEPUMEHTATbHOU
nH(popMaLUy IPpU MOMOLIY IpaduKOB, TAOIUI] U YPaBHEHU;

- MIPECTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHYECKYI0 MH(POPMALIMIO B
YCTHOW U MUCbMEHHON (hOopMe, B TOM YUCJIE C UCHOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:

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

- HaBbIKAMH 00OCHOBaHMSI CBOUX CYXKJEHHUI U BbIOOpa METO1a UCCIIET0BAHUS.

3. Kparkoe cogep:xanue JTUCUMIIJIMHBI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Ilpenmer ¢usuku. Meroasl (U3NYECKOTO MCCIEAOBAHUSA: OIbIT, TUIOTE3a,
sKcnepuMeHTt, Teopus. Ilpeamer kuHematuku. IlepemelieHue, CKOpPOCTh, YCKOpPEHHE.
Kunemarnueckue XapakTepuCTUKU BpaIlaTeIbHOTO IBUKEHUSI.

1.2. 3akonbl HproToHa. 3aKOH BCEMUPHOIO TATOTEHHS. 3aKOH BCEMHUPHOTO TSATOTEHHSL.
JIBr>keHue Tea nepeMeHHoN Macchl. Y paBHeHust Memepckoro. @opmyna [{nogkoBcKoro.

1.3. Yopyruii u Heynpyruil ynapel mapoB. MOMEHT MHEPLIMU MaT€pUATIBHON TOYKH U
TBEpOro Tena.

1.4. Kunematuka rapMoHW4eckux KojneOanmii. JuddepeHnuaibHoe ypaBHEHHE
rapMoHU4ecKux kosiebanuil. [loHaTue o 3aTyxaromux U BIHYKJIEHHBIX KoJieOaHusX. BoiHoBoe
nBUKEeHHE. BOIHBI IPOA0IbHBIE U MONIEPEYHBIE.

Pazoen 2. Monexynapnas ¢uzuxa u mepmoounamuxa.

2.1. DneMeHTbl TEPMOJMHAMHUKUA M (PU3NUECKOW KHUHETUKU. VneanbHbIH Ta3.
Pacnipenenenne bonpimana u ero obmedusnyueckuii cmpica. Peanbnbiii ra3. YpaBuenune Ban-
nep-Baanbca.

2.2. Tepmoaunamuueckuit wmetonq B (¢usuke. PaBHOBecHble cocrostHus. Hauana
TepMOIMHAMUKU. [{MKIBI. DHTPONUS U €€ CTaTUCTUYECKOE TOJIKOBAHHUE.

2.3. SBnenue nepeHoca. Jduddy3usa. 3akon duka. TemmonpoBogHocTs. 3akoH Dypbe.
Buyrpennee Tpenue (Bs3kocTb). 3akoH HpioToHa.
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Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Jlumons. JludnekTpuku B
AJIEKTPOCTATUYECKOM II0JI€.

Pa3zoen 4. Dnekmpomacnemusm.

4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.

4.2. MarneTuku. DNeKTpoMarHuTHas UHAYKIus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.

5.1. UnTepdepentus BonH. dudpakmus BonH. [lomsipuszaius BoH.

5.2. TenmoBoe u3nyuenue. 3akod Kupxroda. 'nnotesa I[lnanka. KBantoBoe 00bsacHeHNE
TeroBoro u3nyuenus. Dpdext Komnrona.

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

Pazoen 6. Dnemenmuor keanmosou ghusuxu.

6.1. T'unore3a ne bpoiina. BosinoBoe ypaBHenue lllpeaunrepa uis cTalMOHApHBIX
cocrosinuil. OnbiTel Ll Tepna-I'epnaxa.

6.2. MnoroanekTponnbiii aroM. Oddexr 3eemana. Ilpunmun I[laymu. KantoBbIe
craructuyeckue pacrpenenenust bose-OitHimreiina 1 ®epmu-/Jupaxa. @onounsl. 3akons! JleOas
1 DUHIITEHHA.

4. O0beM yueOHOMH THCUMIIHHBI

Beero Cemectp
Bun yue6HOI paboThI Ne 2 No 3
3E Akan. 3E Axan. 3E Axan.
4. q. q.
OO61ast TpyA0€MKOCTh UCITUTUIHHBI 12 432 6 216 6 216

KonTakTHasi paboTra — ayIuTOpPHbBIE
3aHSATHS:

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

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

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

(AmmK uz VII ons 3au / 3au c oy.) 0.3 0.4 0.4
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHBEI (Ui Opyaue 8uobl 231,2 131,6 96,6
camocmosamenbHou pabomoi)

Buabl KOHTpOJIA:

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

Jk3aMeH (eciu npedycmompen YII) 2 72 1 36 1 36
KoHTakTHas paboTa — HpPOMEKYTOYHAsS 0.4 0.4 0.4
aTrrecTanus 1 1 1
IToaroToBka K SK3aMeHYy. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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Cemectp

Bcero
. Ne cemectpa Ne cemectpa
Bun yue6noit paboTsl Actp Actp Actp
3E | 3E | 3E )
q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 12 324 6 162 6 162
KonrakTHas padoTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHAATHSA:
B TOM 4HcJe B (popMe NPpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu) ) ) ) ) ) )
Jlexkun 1,3 36 0.4 12 0,9 24
B TOM uucie B popMe NpaKkTUIECKOM
MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
[TpaxTuueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucIie B popMe MpaKTUYECKOM
MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
Jlaboparopubie padots! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4ucie B popMe NpaKTUYECKOM
MTOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTeJibHas paboTa 6,5 174 3,7 99 2,8 75
KonrakTHas camocrositenbHas padoTa 0.6 0.3 0.3
(AmmK uz VII ons 3au / 3au4 ¢ oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHBI (Ui Opyaue 8uobl 173,4 98,7 74,7
CamocmosmenbHou pabomol)
Buabl KOHTpOJIA:
Buo konmpons uz YII (3au / 3au c ou.)
Jk3aMeH (eciu npedycmompen YII) 2 54 1 27 1 27
KonTtakTHas paboTa — HpoMexyTouyHas 0.6 0.3 0.3
arrecTanus 2 1 1
[ToaroToBka K 3K3aMeHY. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl MOAYJIsI

«BBenenue B I/IH(l)OpMaIH/IOHHbIe TEXHOJOI'UHN»

1. Heap mMoayjsi — O3HAKOMIICHHE CTYJEHTOB C TEOPETHYECKUMH, NMPAKTHYECKUMHU U
MCTOAOJIOTHYCCKMMU OCHOBAMU COBPEMCHHBIX I/IH(I)OpMaIII/IOHHBIX cucteM. B paMKax HU3YyUYCHUA
MOJYyJsl Y CTYACHTOB (OPMHPYIOTCS TEOPETUUYCCKHE 3HAHWUA M TPAKTUYCCKHE HABBIKH IIO
MHCTPYMEHTAJIbHBIM CpEICTBaM MporpaMMHoro odecrneueHusi. CTyAEHTbI H3y4aloT Ha MpPaKTHKE

BU/JIbl UH()OPMALIMOHHBIX TEXHOJIOTHH.

3agaum MoayJasi — NPUOOPETEHUE CTYAEHTAaMU HIPOYHBIX TEOPETUYECKHX 3HAHUU H
MIPAKTUYECKUX HaBBIKOB B 00J1aCTH MHPOPMAITMOHHBIX TEXHOJIOTHA.

2. B pe3yabTare u3y4yeHUs: MOLYJIS 00Y4aIOMIUICS T0JKEH:
Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1; OIIK-4.2;

OIIK-4.3

B PE3YIbTATEC OCBOCHUA MOJYJIA CTYACHT JOJIZKCH:
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3names:

— Tpolecchl, METOAbl IOHWCKa, cOopa, XpaHEeHHs, OOpabOTKH, MpeICTaBICHHUS,
pacnpocTpaHeHuss HHPOpPMAUU U CIOCOObI OCYIIECTBIIEHUS TaKUX IPOLECCOB H
METOJIOB (MH(POPMAIIMOHHBIE TEXHOJIOTHUH)

— COBpPEMEHHBbIE HMHCTPYMEHTAJIbHBIE CpElbl, MPOTPAMMHO-TEXHUYECKUE IIaTQOpPMbl U
IIPOTPaMMHBIE CPENCTBA, B TOM YHUCJIE OT€YECTBEHHOTO IMPOU3BOJICTBA, MCIIOJIb3yEeMbIE
Ul pellieHus 3a]a4 MpoPecCUOHANBHOMN 1EATEIbHOCTH, U IPUHIUIBI KX PAOOTHI.
Ymemo:

— BbBIOMpaThb W HCIIOJIB30BaThb COBPEMEHHBbIE HHPOPMALMOHHO-KOMMYHHUKAI[MOHHBIE H
MHTEJJIEKTYyaJIbHbIE TEXHOJIOI MU, THCTPYMEHTAIbHBIE CPE/Ibl, TPOTPAMMHO-TEXHUYECKUE
1aTGOpMBbI U IPOrPaMMHBIE CPEJICTBA, B TOM YHCJIE OT€YECTBEHHOI'O ITPOU3BO/ICTBA, JIJIS
pelieHus 3a1a4 NpopecCUOHANbHOMN AeATEIbHOCTH

— aHaJM3HpOBaTh NpOoQeccCHUOHANbHbIE 33/JaYd, BHIOMpPATh M HKCIIOJIb30BATH MOJXOJSIINE
UT-texHosorum.

Braoemy:

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

— HaBbIKAaMU TPUMEHEHHUS] COBPEMEHHBIX HH(GOPMALMOHHO-KOMMYHUKALMOHHBIX U
MHTEJUIEKTYaJIbHBIX ~ TEXHOJIOTMM, HWHCTPYMEHTAJIbHBIX CpEACTB, B TOM 4YHCIIE
OTEUYECTBEHHOI'O ITPOU3BOJICTBA, JJISl PELICHHUS 3a/1a4 NPO(eCCUOHATBLHON eI TENbHOCTH.

3. Kparkoe cogepxanue MOIyJIst
1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paszpnen 1. Beegenue B uHGpOpManuOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa omepanMOHHBIX CHUCTEM, IAKEThl MPUKIAAHBIX Iporpamm, Microsoft
Office. Knaccudukanuss nporpaMMHbIX cpeincTB. CHCTeMHOE M MPHUKIAJHOE MPOrpaMMHOE
obecrieuenue I1K. O630p omepammonnsix cucteM (OC). Ilpuanumnsr co3manus u coctaB OC:
snpo, uHTepdeiic, npaiBepsl. Kparkas xapaktepuctuka WINDOWS, mMomynbHBIA TPUHITAI
noctpoenust. Cpena WINDOWS: okHa, ux 351eMeHTHI, pab0Ta B MHOTOOKOHHOM PEXKHME.

1.2. TexctoBblit penakrop WORD, penakropsl MaTeMaTHUECKUX U XUMUYECKUX (POPMYIL.
Bo3moxHocTH co3maHusi 3neKTpoHHbIX mnpeseHTanuil (Power point). Co3gaHue 1OKyMEHTOB
paznmuuHbIX GopM (CTaHIAPTHBIX U HecTaHAApTHHIX). Co3/aHue M PENaKTHPOBAHHE TEKCTOBBIX
JOKYMEHTOB C MAaTEMaTUYECKUMU U XUMUYECKUMH (POpMyIaMH.

1.3. Tabmuunsiit npoueccop EXCEL: 0630p, Tunbl U agpecauus siueek, Gopmar sdeexk,
BCTpOEHHble (QyHKuMH, (opmatupoBanue Tabmuu. EXCEL: Bo3moxHOcTH TabIu4HOrO
penakropa M UCHOJb30BAaHUE €ro JUid peleHus: UHQOPMAIMOHHBIX M HH)KEHEPHBIX 3ajad.
[TocTpoenue rpadukoB U quarpamm.

1.4. EXCEL. Onepauuun c¢ wmaccuBamu. Pa3zpaboTka u peanu3anusi NPOCTEULINX
QITOPUTMOB C HCIOJIb30BAaHUEM BO3MOXKHOCTEH penakTopa (HaXO0XIACHHE MAaKCHMAaJIbHOTO
(MMHUMAJILHOTO) 3JIEMEHTa BEKTOpa U MATPHUIbl, HAaX0XJICHUE CYMMbl 3JEMEHTOB BEKTOpa U
MaTpHIbl, BBIYMCIEHUE MATPUYHBIX BbIpaXKEHUI). PelleHne BBIYMCIUTENBHBIX 3a1ad C
ucnoJib3oBanueM tabnun. Pemenue CJIAY ¢ ucnonabzoBaHueM 00OpaTHON MaTPHUIbL.

1.5. EXCEL [Iloctpoenne rpaduxkoB u auarpamMMm. Pacuer (yHKIHMOHAIBHBIX
3aBUCUMOCTEH M TIOCTPOCHHUE TPAPUUECKUX H300PAKEHHN C HCIOJIB30BAHMEM CTaHIApTHBIX
¢yukuuit EXCEL u mactepa ¢yukuumii. [loctpoenue noBepxHocTeil ¢ HCIOJIb30BaHUEM MacTepa
muarpamm. [loctpoenue iMHAN TpeHa.

Pa3pnen 2. AnropurmMsl 1 OCHOBBI IporpaMmMupoBanus Ha sisbike MATLAB.

2.1. Aaroputmsl, Tunbl anroputMoB. [lonstue anroputma u ero cpoiictBa. CriocoObl
3aluCcH aNropuTMOB. MOJAYIBHBIM NPUHIUI MOCTPOCHUS aNropuTMoB M mnporpamm. [laker
komnbroTepHO Matematukn MATLAB. XapakTepuCTUKM S3BIKOB NPOTPaMMHPOBAHMSL.
DBOJIOLMS U KJIacCU(PHUKALUS S3bIKOB IIPOrPAMMUPOBAHMSI, UMIIEpaTUBHbIE, (PYHKIIMOHAJIbHBIE,
Joruyeckue, OOBEKTHO-OPUEHTUPOBAHHbIE, UX KoMmOuHanuu. [loHsATHS  TpaHCHALMH,
KOMITWISILIUKM, MHTEPIpPETalluy, UX Pa3iIuyus. SI3bIKM MpOrpaMMHpPOBAHUS BBICOKOTO YpPOBHS.
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CtpykTypHOE mpOorpaMMHpoBaHue, ero ocobeHHocTH. (OO030p TMAaKeTOB KOMIIBIOTEPHOU
MmaTeMmaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbBIE CTPYKTYphl M HPHUHIMIIBI CTPYKTYPHOIO
[IPOrpaMMUpPOBaHUs, WLTIOCTpauus. ba3oBble anropurMuyeckue KOHCTPYKLIMH (CleI0BaHUE,
BETBJICHUE, MOBTOpPEHNUE), UX peanusanuu. Onepatopsl si3pika nporpammupoBanuss MATLAB.
OcunoBubie pematenu (solvers) MATLAB mis peanu3anuui BBIYUCIHTEIBHBIX aJTOPHUTMOB.
bubnuoreka cranmaptHeix ¢yHkui size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpa¢ukoB GYHKIMH OJHON W JBYX MepeMeHHbIX. lcmosb3oBaHue
¢dbynakuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadgukon
(3aroJI0BKH, MOAMKCHU IO OCSAM U TIp.).

2.4. Onepanuu HaJ MacCMBaMU: BEKTOpPAMHM U MAaTpHUIAMH - CJOXKEHUE, YMHOXEHHE,
TpPaHCIIOHUPOBaHMUE, oOOpamieHue (inv), BbIYMCIEHHE HOpPMBI (norm), panra (rank) wu
omnpenenutens MaTpuipl (det). ANTOpUTMBI HAXOXKIEHUS MAaKCUMaJbHOTO, MHUHHUMAIBHOTO
3JIEMEHTAa B MacCHUBE, aJlTOPUTMbl COPTUPOBKU U UX peanu3anus (Hanpumep, Selection Sort).
Paspnen 3. Yucnenublie Meroasbl. Peanusanus npocreiimmx aaropurmos B cpeae MATLAB.

3.1. YucneHHble METOJbl, XapaKTEPUCTHUKA M HUX OCOOEHHOCTH, MOHSATUE CXOJUMOCTH
MeTo/a. DJIEeMEHTbl TEOPUHU MOTPEIIHOCTEeH, KiacCU(pHUKalUs IMOTrPElIHOCTel, adCoNoTHAs U
OTHOCHUTEJIbHAs MOTPEIIHOCTh, TOHATHE (PYHKIIMU HOpPMBI. BBeieHue B cTaTUCTUKY. AJITOPUTMbI
Ui CTaTUCTHYECKOW 00paboTKu uHGOpManuu (BBIYMCIEHUE TOYEYHBIX W HHTEPBAJIbHBIX
OIIEHOK pPE3yJIbTaTOB HW3MEpsieMOW BenuumHbl), ux peammzamuu B [IKM MATLAB.
Ucnonws3oBanne ¢pynkmuit min, max, median, var, polyfit, polyval.

3.2. llpubnuxenue ¢pynkuuil. Uurepnomnsanus MuorowieHamu. Kycounas unTepronsuus
(cmaiin). Ouenka norpemHoctd. Oyuknuun MATLAB ans pabotsl ¢ MHOTOWwIeHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. Beluncnenue onpeneaeHHbIX HHTETPAIOB, AJITOPUTMBI METOJ0B IPSIMOYTOJIBHUKOB,
Tpaneuuii u CUMIICOHA, OIIEHKAa MOTPEIIHOCTH METOJO0B. Peanuszanus aaropuTMoB YUCIEHHBIX
METOJIOB BBIYMCIICHUS OIIPEACNICHHbIX uHTerpanoB B cpeage MATLAB, npumeHeHue
CTaHJIapTHBIX QyHKUMH trapz, quad, integral.

3.4. UccnenoBanue (QyHKUMU OAHOW IepeMeHHOH. PerieHue HeITMHEMHOro ypaBHEHUS
f(x)=0. Otrnenenue KopHEH. AJNTOPUTMBI YTOYHEHHS] KOPHSI (METOJ IOJIOBUHHOTO JeNIeHus,
Hrrotona, mpoctoit urepanuu). CpaBHUTENIbHBIE XapaKTEPUCTUKH. Peanu3anusi aaropuTMOB B
cpene MATLAB no 610k- cxemaM U ¢ UCIIOJIb30BaHUEM peliaTenelt roots, fzero.

3.5. UccnenoBanue ¢yHkuuu onaHoil mnepemeHHol. Ilomck skctpemyma (yHKUIUU
BoruncnuTenbHble alropuTMbl HaXOKJIE€HUS JIOKAIBHBIX M TJI00AIbHBIX AKCTPEMYMOB (METOJ
JIeJIeHUs1 OTpe3Ka MOIojaM, METOJ 30J0TOTO CEYEHHSs), UX peaju3aluu Mo OJOK- cXeMaM U ¢
ucnoJib3oBanueM pewatesns fminbnd B cpene MATLAB.

Paznen 4. KomnborepHubie ceTu. ba3bl JaHHBIX.

4.1. KoMmnploTepHBIE CETH: TOTIOJOTUM CETEH, MX XapaKTEPUCTHKU. [OIMOJIOTHMH CETEH:
3Be3JHasi, IIMHHAs, KojbleBas. CeTu 3aKpbITOrO THIA: JIOKAJIbHBbIE U PACHPEICIICHHbIE CETH,
KopropaTuBHble ceTu. lIporpammHO-TeXHHYECKOE oOecreueHue: aapecarusi, olneparroHHas
CHUCTEMa, aJanTepbl, ApPalBepbl, MPOTOKOJBI (0COOBIE S3BIKM, HAa KOTOPHIX OOMEHHBAIOTCS
uH(popmanuel komneoTepsl B cetH, Hanpumep, TCP, TCP/IP, UDP).

4.2. I'noGanpubie cetn paznuuHoro macmradba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxHoctu cetu Wntepner, Cuctema TeiaexkoHpEpeHUUH. DIEKTpOHHAs MOYTa.
Hoctyn x wuHpOpManuoHHBIM pecypcaM. 3ammrta wuHpopmanuu. [loHstue Oe3omacHOCTH
KOMITBIOTEPHOW HH(OpMalMK: HalIEeKHOCTh KOMIIBIOTEpPA, COXPAaHHOCTHb JAaHHBIX, 3alllUTa OT
BHECEHUS M3MEHEHMI HEYNOJHOMOYEHHBIMH S50 JIMIIaMH, COXpAaHEHHWE TalHbI IEPENUCKH B
AJIEKTPOHHOW CETH AJITOPUTMBI 3alllUThl MH(GOpPMAIUMU: METOJbl 3aIIUTHI, KOMIIbIOTEpPHbBIE
BUpYChl M Ooppba ¢ HUMH. MeToapl peanu3alnuu 3aluThl UHQOpPMAIMM: POrpPaMMHBIE,
anmnapaTHble, OpraHU3alMOHHBIE.
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4.3. Uuadopmarmonnsle cuctembl. CHCTeMbl ynpaBiieHuss OaHkaMu W 0a3aMU JaHHBIX.
Pensumonnas mozaens maHHbIX. CTpyKTypa 3amucu, METoibl JocTyna K mHpopmanuu. OOMeH
JaHHBIMU ¢ ApyruMu npuioxeHusiMu WINDOWS: TekcTOBbIMHU pelakTOpaMu U 3JIEKTPOHHBIMU
TabJIMLaMU.

4.4, PemsmuonHas ©6aza paHHeix ACCESS. I'maBHoe OKHO, MEHIO KOMaHJ, IIaHENb
uHcTpyMeHTOB. Co3gaHMe W OTKphITHE Oa3zbl JaHHbIX. BBoA M pegakTHpoBaHUE TaHHBIX B
pexuMe TaONIMIBl U peXUMe KOHCTpyKTopa. DopMHpoBaHUE 3alpocoB. 3ampochl MPOCTbIE U
MHOTOTa0JIMYHbIE, 3a1pockl ¢ yeioBusMu. Co3aanue otueToB U popm. TexHomorus peanuzanuu
npocreimux 3anau cpeactsamu CYBJ] ACCESS.

2 cemectp — IlpoduiabHoe nporpaMmmHoe obecnedeHue 1Jisi pelieHus 3a1a4
npodeccuoHAIbLHOM 1eATeTbHOCTH
Paznes 5. IIKM Python u ocoGeHHOCTH ero peanu3anum JAJs pelieHUsl pacuyeTHBIX 32124 B
XMMHMHU U XUMHYECKOi TeXHOJIOTHH.

5.1. OObEeKTHO-OpUEHTHPOBAHHBIA  SI3BIK  IporpamMmmupoBanus  Python:  0630p.
OcoOeHHOCTH U CBONCTBAa 00BEKTHO-OpHeHTUpOoBaHHOTO nporpamMmupoBanus (OOII). Coznanue
MW HCIojb30BaHue auctpubyrtuBa Anaconda. Wudpactpykrypsr Spyder, Jupiter, ctpykTypa
s3bika. OCHOBHBIE CTPYKTYpbl JAaHHBIX (CHHCOK KOPTEX, OOBEKThI) U OIEpaluu HaJ HUMHU.
AnroputMbl. OCHOBHBIE aITOPUTMUYECKHE KOHCTPYKIUH (CI€0BaHNE, BETBICHHUE, LIUKJIIbI) U UX
peanuzauus B Python.

5.2. Beenenue B mnporpamMmmupoBaHue Ha s3bike Python. Crpykrypa mnporpammsl,
OTCTYIIbI, MOJYJIH, OIEepaTropbl, (QYHKUUM (MMEHOBaHHbIE M AHOHUMHbBIE), OCOOEHHOCTH.
CrangaptHele U HecTtaHjapTHble (yHkiuu Python (o0miero HazHadueHMs, MaTeMaTHYECKHUE,
00paboTKa CTPOK, BBOJI/BBIBO).

5.3. Pa3paboTka aJrOpuTMOB, IIPOrpaMMUPOBAHME U OTJIajaKa mporpamm Ha Python (B
cpene Spyder). Ynpasstonue konctpykmnu if, for, while.

5.4 O0630p mpeaMeTHO-OPUEHTUPOBAHHONW OnMOIMoTeKkn Moaynel Python ms HaydHbBIX H
MHXEHEePHbIX BhluucieHuil SciPy (Moaynau scipy u numpy, a takke matplotlib), cpaBuenue c
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy A BEKTOPHBIX U MAaTPUYHBIX BBIYUCIECHUN
ndarray. OcCOOEHHOCTM BBINIOJHEHUS JEHUCTBUI HajJ MaTpullaMu (CJIOXKEHUE, BbIYUTAHUE,
YMHOK€HUe, oOpaienue) Ha s3pike Python. Mudopmarnmonnsie matpuunbie QyHKIMU (HOpMa,
omnpenenutenb, panr). Metoasl ndarray — T, copy, shape, size, ndim u ap., “HIEKCUPOBaHHUE,
MaTpUyYHOE Mpou3BelAeHHEe M (QyHKUMHM MoAyinst numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

5.5 Tloctpoenue rpaduxoB B Python ¢ ucnosnp3oBanuem momayns matplotlib. dyakumnm
Moayis matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
apaMeTpoB U aHHOTHUPOBAHUE IPaPUKOB.

Pa3nesn 6. Metoabl BIYMCIUTENIbHON MaTeMaTUKU. OCHOBHBIE 3TaNbl pelIeHus 3a4a4 Ha
IBM. Pemienue cucreM JIMHeHbIX ajredpandeckux ypasuenuii (CJIAY).

6.1. IlpssMble U UTEpaLIMOHHBIE YUCIEHHbIE METOABI. DJIEMEHTHI TEOPUH MOTPEIIHOCTEH.
[Tonsatue HOpMBL. OCOOEHHOCTHM MamMHHOW apudMeTuku (KpaTkuil moBTOp). OcoOeHHOCTH
BBINIOJIHEHUS IEHCTBUI HaJ MaTpullaMu (CJIOXKEHHE, BbIYMTAHUE, YMHOXKEHHE, 0OpalleHne) Ha
s3bike Python, nHpopmanionHusle MaTpruHble QyHKUIUU (HOpMa, OIIPEACIIUTENb, PAHT).

6.2. Pemienue cucrtem nmHeiHbIX anredpamdeckux ypaBHeHuil (CJIAY). IlocranoBka
3amaun. [lorpemnoctu. MeTospl ¢ MCHOJB30BaHUEM OOPATHOM MAaTpUIlbl U METOJ MPOCTHIX
utepauuii. Pemenue CJIAY B Python ¢ ucnonb3oBanuem mMoayneit numpy.linalg u scipy.linalg.
u pynkuwmii det, rank, inv, cond, norm, solve.

6.3. O630p metronoB pemenuss CJIAY. BoruuciaurenbHas yCTOWYHMBOCTB, CXOIMMOCTH
MeT0/10B. OOYCIIOBIEHHOCTb CUCTEMBI JIMHEHHBIX anredpandeckux ypasHeHuil (CJIAY) u uucno
00YCIIOBJICHHOCTH.
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Paznen 7. O0paboTka pe3yabTaToB U3MepeHus 0HOMH BeuuuHbl. [Ipudankenne pyHkumnu
MHOIO4JICHAMHM C OJHOM He3aBUCHMOIl mnepeMeHHO#. PemeHue cucreM HeJIMHEHHBIX
ypaBHeHuii (CHY) yucieHHbIMH MeTOIaMU.

7.1. O06paboTKa SKCIEPUMEHTAIBHBIX AaHHBIX. TOYEYHBIE W HMHTEPBAIBHBIC OIICHKH.
Oynkuuu Python. Onpenenenue kpurepust CTbIOJEHTA.

7.2. llpubnuxenue QyHKUuid. MeToapl HHTEPNOJSALMM 3aBUCUMOCTEH C OJHOMU
He3aBHUCUMOM nepeMeHHo. HTepnoisiuonHblii MHOTOWIEH Jlarpanxka, peanuszauus B Python.

7.3. Ilpubmmwkenue QyHkui. MeToapl ammpoOKCUMAlMA 3aBUCHUMOCTEH C  OJHOM
He3aBUCUMOM nepeMeHHOW. Meroy Haumenblnx kBagpatoB (MHK). HMcnonszoBanue Qpynkuunit
Python mns  anmpoxcumanum uw  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. AnropuTMBIl MeTOJa MPOCTOW wuTepauun U metona Herorona - Padcona s
pemenus CHY. CkopocTh CXOIMMOCTH, OLIEHKH MoTpeimHocTH. Peanuzanus metonoB B Python.

7.5. Metonuka UCHOJb30BaHUS pemiareneii B Mojayie scipy.optimize, GyHKIUU
root_scalar, root.

Pa3nen 8. Pemienue 3aqa4 MHOroMepHO# ONTHMHU3ALMHU YMCICHHBIMH METOAAMHU. AHAJIU3 U
peuienne 1M pepeHuNATbHBIX YPABHEHUI YU CIEHHBIMH MeTOAAMU.

8.1. Knaccudukanus 3agad ¥ METOAOB ONTUMHU3ALMU. MeToJ IpaJueHTHOIO CITyCKa.
Meron nepopmupyemoro MHOTOTpaHHUKa. Peanu3zanus metonoB B Python.

8.2. Bcrpoennsle Meroabl SciPy. BwiGop pemarenss B MoAyne  scipy.optimize
Berpoennsie meropst SciPy, GyHkuuu minimize scalar, minimize.

8.3. AnropuT™Mbl METOJIOB peuieHus AuddepeHuanbHbIX ypaBHeHUH. MeTtoipl Ditnepa u
ero moaudukanuu. Peanuzamus metonoB B Python. Beibop pemarens B moayine scipy.integrate,
¢dbynakuuu solve ivp, solve bvp.

4. O6beM Moyl M BUABI YUeOHOIi paGoThI

Cemectp
Bcero
Bun yueGHO# paGoTEI 1 cemectp 2 cemectp
3E Axan. 3E Akaj. 3E Axan.
q. q. q,
O01mas Tpya10eMKOCTb MOIYJISI 6 216 4 144 2 72

KonTakTHasi paboTra — ayIuTOpPHBIE
3aHATHSA:

6 mom uucne 6 gpopme
NPAKMu4ecKol no020moGKu

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

1 36 0,50 18 0,50 18

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

[TpaxTuueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 MOoM Hucie 8 hopme NPAKMUECKOLL 0.50 /8 0.25 9 0.25 9
Nn0020MOBKU

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

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

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB
MOJYJId, B TOM YHCJIC IIOATOTOBKA K
IMPAKTUYCCKUM 3aHATUAM,
abopaTOpHBIM paboTaM, MOJATOTOBKA
K TEKYIIEMY KOHTPOJIIO, IPYTUE BUIBI
CaMOCTOSITEIbHON pabOThI

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

KonrakThas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs

3auer - - + +
IK3aMeH + + - -
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KonraktHas paboTta - mpoMexyToyHas 0.4 0.4 )
aTTeCTalus 1 ’ 1 ’ i
CaMOCTOSTENHHO U3YYEHUE Pa3AeiioB 35.6 35.6 i
MOYJIS
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Actp. 3E AcTtp. 3E AcTtp.
9. 9. 9.

O01as Tpya10eMKOCTh MOXYJISI 6 162 4 108 2 54

KonTakTHasi paboTra — ayIuTOpPHBIE
3aHATHSA:

6 mom uucne 6 gpopme
NPAKMu4ecKol no020moeKu

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

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

Jlextmm (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
8 MoM Hucie 8 hopme NPAKMUECKOLlL 050 | 135 0.25 6.75 0.25 6.75
no020mosKu

Jlaboparopusie pabots! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
8 MoM Hucie 8 hopme NPAKMuU4ecKou 0.50 | 135 0.25 675 0.25 675
n0020mosKuU

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

CamMocTosATenpHOE N3YUCHUE Pa3IeIOB
MOJTyJIsl, B TOM YHCJIE TTIOATOTOBKA K
MPAKTUYICCKUM 3aHATHSM,
abopaTOpHBIM paboTaM, MOJATOTOBKA
K TeKYIIEeMY KOHTPOJIO, IPYTHE BHIbI
CaMOCTOSITEIbHON pabOThI
KonrtakTHas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
Buabl KOHTpOJIs
3auyer - - + +
JK3aMeH + + - -
KonrtakTHas paboTa - mpoMexyTodHas 0.3 0.3 i
arTecTanus ’ ’

CaMOoCTOATETFHO U3YUEHUE Pa3ICIOB
MOTyJIst

Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer

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

26,7 26,7 _

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IKOJIOrus»

1 Heapr pucnumiamHbl - cHOpMUPOBAaTh y CTYJIEHTOB CHUCTEMHBbIE 0a30Bble 3HAHUS
OCHOBHBIX JKOJIOTUYECKUX 3aKOHOB, OINPEACSAIONMX CYIIECTBOBAHHE M B3aUMO/JIEICTBUE
OMOJIOTMYECKUX CUCTEM PA3JIMYHBIX YPOBHEH; 00 aHTPONOreHHBIX BO3AECUCTBUIX HA Onochepy u
0 OuopazHooOpa3uu, Kak OCHOBE YCTOMYHUBOCTH COOOIIECTB.

2 B pe3yabraTe H3y4eHHs TUCHUIIUHBI 00YYAIOLIUIICA 0JI7KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMH X JTOCTHKCHHUS:

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

3uams:

- (pyHImamMeHTaNbHBIE TIOHATHS, 32KOHBI M TPUHIUIIBI SKOJIOTHH;
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- 3aKOHOMEPHOCTH PAa3BUTHUS IKOCHCTEM U HX KOMIIOHCHTOB;

- MPUYHMHBI ¥ TCHICHIINH PAa3BUTHS COBPEMEHHBIX 3KOJOTHICCKUX MTPOOIIeM;

- OCHOBHBIE PE€3yJIbTaThl BO3JEHCTBHUS OOLIECTBA HA IPUPOY; IKOJIOTUUYECKUE MOCIEICTBUS
3TOTO BO3JICHCTBHS,

- YCIIOBHUS YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA,

Ymemo:

- OOBSICHUTH NMPUYUHHO-CIICJACTBCHHBIC CBSI3H JKOJIOTHUYECKUX M HCTOPHUYSCKUX IPOIIECCOB,
BIIUSIHUE 4YEJIOBEKA Ha OKOJIOTHMYECKUE SIBIICHUS, HJICH YCTOWYMBOTO Pa3BHTHI,
IKOJIOTHYECKOU JACITeTLHOCTH U KYJIbTYPHI,

- aHATU3UPOBATH PA3NTMYHBIC IYKOJOTHUSCKUE CUTYaI[MH, MPUHUMATh KOHKPETHBIC PEIICHUS
0 MX YITYYIICHHIO.

Braoemy:

- MIOHATUHHBIM aNapaToM 3KOJIOTHH JIJIs aHAJIN3a JAHHBIX 110 3KOJIOTHH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Beeoenue

CoBpemMeHHast HKOJIOTUSI — MEXJIUCUUIUIMHApHAs 0O0JacTb 3HAHUNA. OKOJIOTHSA Kak
dbyHIaMeHTaNIbHAs OCHOBA YCTOMYHMBOTO Pa3BUTHS U COXpaHeHHUs1 Onopasznoobpasus. CTpykTypa
COBPEMEHHOM SKOJIOTMM M OCHOBHBIE METOJBI HccienoBaHus. HayuHo-mpakTuueckue 3amgayu
COBpEMEHHOM 3koj1ornn. OCHOBHBIC HANIPABJICHUS COBPEMEHHBIX SKOJIOTUIECKUX MCCIIETOBAHMMA
B Poccun u 3a pyOexom.

Pazoen 1. buocgepa

CucremMHBIe TOCTYJIAaThl B JKOJIOTMU. OTallbl pa3BUTUS cylnepcucTeMbl «YemoBek —
Oxonomuka — buora — Cpena». CoBpeMeHHbI 3kojormueckuii kpusuc. Ponab Hayku B
IIPEOI0JIEHUH IKOJIOTHYECKOTO Kpr3uca. KoHIenus ycronauBoro pa3BuTHsI.

Wepapxuss ypoBHEW OpraHHM3alMH >KU3HU (KIETKA — TKaHb — OpPraH — OPTraHu3M —
coobmectBo). Konmenmus skocuctembl. buocdepa xkak skocuctema. buonormueckoe
npoayuupoBanue B 6uocgepe. buonoruueckas peryiasius reoxuMuyeckoil cpenpl. OCHOBHbBIE
cBoiictBa Omoceprl. Mecto Omocdepsr cpeaun obomouek 3emum. B.M. Bepnanckwii o
B3aUMOJICHCTBHH HBOTO M KOCHOTO BEIECTBA, O «BCIOJHOCTH» KU3HH. brocdepHsie (yHKIHH
yenoseka. Hoocdepa

KpyroBopoTsl Hambonee 3HAYUMBIX OWOTEHHBIX OJEMEHTOB. THNBI MUPKYISAIUN
OMOTreHHBIX JIEMEHTOB B Ouocdepe. Hapymienns 6M0reoXuMu4eckix IUKIOB, BOSHUKAIOIINE B
pe3ysibTaTe BO3pacTaollell aHTPOIOreHHOW HAarpy3Ku, U UX MOCIEACTBHUSL.

Pazoen 2. Dxocucmemsi

Konuenuus skocucrembl. COOTHOLIEHHE TMOHATUN «OHMOTEOIEHO3» M «IKOCHCTEMay.
CocTaB M OCHOBHBIC XapaKTEPUCTUKU 3KOocHCTeM. [IpoJIylleHThI, KOHCYMEHTBI, PEIyIIEHThI, HX
9KOJIOTHYECKass poib. [IoTOK sHeprum B dSKocucTeMme. [IWIneBble HenMM W TUIIEBHIE CETH.
Tpoduueckue ypoBHu. Pacripenenenue sHepruud B IKOCHCTEME, MPABUIIO JECSITH IPOIEHTOB.
[TpaBmiIO0 SKOJIOTHYECKUAX MHPAMUJ: MPABWIO TUPAMHJBI TIPOJIYKIIUH, TPABHIO MTHUPAMUIBI
ouoMacc M MpaBWIO MNHpaMUAbl uucen. JlMHaMuUKa SKOCUCTEM, CYKIIECCHUH, JTallbl
CYKIIECCUOHHOTO Tmpouecca. Ponp OuopasHooOpaszus B MOAJEPXKAHUM LEJIOCTHOCTH U
(YHKIIMOHATILHOW yYCTOMYMBOCTH IKOCUCTEM. KimMaTtndeckash 30HaJIbHOCTh M OCHOBHBIC THIIBI
Ha3eMHBIX JKocucTteM. (OcoOEHHOCTH BOAHBIX JKOCHCTEM. llmaHKTOH, OEHTOC, HEKTOH.
AHTPOIIOTEHHBIE YKOCHUCTEMBI: arPO3KOCUCTEMBI U YPOOCUCTEMBL.

Paszoen 3. Coobwecmsa u nonynayuu

[Tonsitre o momysauu. CTaTUYECKHE IMOKa3aTell MOMYJISIUN: YHCICHHOCTb, TUIOTHOCTS,
MOKa3aTeau CTPYKTYphl. JlMHamMudeckue mokazaTenu MOMYJISIUU: POXKAAEMOCTb, CMEPTHOCTD,
CKOPOCTh pocTa. [IpoJOIDKUTEIEHOCTh KH3HW W BBDKHBAEMOCTh. KpHUBBIC BBDKHBAHHSL
DKOJIOTUYECKHE CTPATETHH BEDKUBAHUS. PeryIsius MIOTHOCTH MOIYJISIIH.

Bunosas crpykrypa cooduectB. IIpocTpancTBeHHas cTpykTypa coobuiecTB. buotuueckue
CBsI3M. DKOJIOTHYeCKas HUIIA. Peaym3oBanHas U GyHIaMeHTATbHAS HUTITH.

Paszoen 4. Opeanuszm u cpeda
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['maBHBIE YPOBHU OpraHU3aIMK KUBBIX cucTeM. OpraHu3M Kak jKUBas [IEJIOCTHAS CHCTEMA.
Pa3nooOpa3ue opranu3moB. Dxojorudeckue (paxkTopbl, UX kiaccuduxanus. Jlumutupyromue
skosiornueckue axropsl. Ilpasuno JInbuxa, 3akon Hlendopaa. Ananranus. TonepaHTHOCTD U
pe3ucTeHTHOCTh. O0Ire 3aKOHOMEPHOCTH JICHCTBUS DKOJOTHUECKUX (AaKTOPOB HA OPraHH3M.
KowmmnekcHoe aeilictBue cpenpl. 3HAYEHHE CBETa, TEMIEPAaTypbl M BIIAXXHOCTU MJISl JKUBBIX
OpraHu3MOB. DKOJIOTHYECKHE U (DU3HMOJIOTHYECKUE PUTMBI B mpupoe. buopurmel. Ctpecc kak
9KOJIOTUUYECKHUH (PaKTop.

[Tonsitne «cpena >xu3HW». OOWIas XapaKTEPUCTHKAa OCHOBHBIX CpE€l KU3HHU: BOJHOM,
Ha3eMHO-BO3/yIITHOW, TOYBCHHOW M oOpraHu3MeHHou. Cpenbl OOWTaHHS, MECTOOOMUTAHUSA H
OMOTOIIBI.

dopmupoBaHue apeanoB, EPBUYHBIN apeall, paccelIeHne Opranu3MoB. [ paHHIIbI, pa3Mepsl
u ¢dopmbl apeanmoB u (akTophl, UX OOyCIaBIMBAIONINE. DHACMHUKA M PEIHUKTHL LleHTphI
TaKCOHOMHYECKOTO  Pa3HOOOpasvs, LEHTPHl TPOUCXOXKICHHUS BHAOB. AHTPOIIOTECHHAS
TpaHcpopMalus apeasos.

[IpencraBnenue o 6uome. PacturenbHOCTh M KMBOTHOE HacesieHue. [IoHsATHE «3KOTOHY.
[1nanerapHblii, perioHaIbHBIA U TONOJOTUYECKUH (TaHAmapTHBIN) YpOoBHU AU depeHnnanuu
’KHBOTO TIOKPOBA CYIIIH.

Konnenmmst Guosiorudeckoro pazHooOpasusi. YpoBHH OHOpPa3HOOOpa3us: TE€HETHUECKHH,
BHJIOBOM, PKOCUCTEMHBIN. BcemupHas crparerusi COXpaHeHUs OMOJOTUYECKOTO pa3HOoOpaswus.
OxpaHa pefKuX U rcue3aromux BUI0B. KpacHbie KHUTH. 3alOBETHUKA ¥ HAITMOHAIBHBIEC TAPKH.

Paszoen 5. Yemoiiuusoe npupodononvzosanue

[TpoGnemMBbl W TEPCHEKTHBBI 0OECIICUCHHS YEIOBEYECTBA OMOJIOTHYCCKHMH PECYpCaMH.
ATrposKosoTHs, TeHOMOAU(DUIIMPOBAHHBIE OPTraHU3MbI, MapUKYIbTYpa. VIHBa3UK 4yKepOIHBIX
BHJIOB, «CTHpaHHUe» Ouoreorpaduueckux pyOexel, aHTpororeHHas TpaHcpopmanus (iop u
¢dayH. 3HaueHue 0co00 OXpaHAEMbIX NPUPOJHBIX TEPPUTOPUN M KX COBpPEMEHHAsl cHUCTeMa!
HAIlMOHAJIbHBIC TAPKH, 3aIlOBEJIHUKH, 3aKa3HHKH, NMPHUPOJHBIC MApKH, PE3epBATHI, MaMSATHHKH
npupoasl. OCHOBHBIE TPUHIMIIBI M METOJBl OIEHKHA KadecTBa OKPYXKAlOIIEH Cpedpl, ee
JMHAMUKA BO BpPEMEHH M MPOCTpaHCTBE. MEXIyHapOJHOE COTPYAHHYECTBO B OOJIACTH
W3YYEHHUS U COXpaHEHUs OMopa3zHOOOpas3usl.

Paszoen 6. I'nobanvuvie sxonocuueckue npoobaembi

[lonsiTne  «3arps3HeHHe OKpyxawiied cpensl». Kiaccudukauus — 3arpszHeHui
OKpYXKarolel cpeabl. XUMUYECKHE 3arps3HUTENH (TsDKEIble METAJIb, TIECTHUIN/IBI, HUTPATHl U
T. JA.), WX HCTOYHHKH, a TaKkKe NpsIMOe M KOCBEHHOEe BozneiicTBue. Kiraccubukamms
3arps3HSIONIMX BEIIECTB 10 CTENEHH OmacHOCTH. Pusmdeckoe 3arps3HeHHe (paauarrioHHOE,
AJIEKTPOMAarHUTHOE, IIYMOBOE, BHOpALlMOHHOE, TEIUIOBOE, CBETOBOE), €ro HUCTOYHUKU U
MOCIIECTBUSL JUISI JKUBBIX OpPraHU3MOB. bHonormdeckoe 3arpsi3HEHHE, €ro TPHUMEPHl |
MOCIIECTBUS. 3arps3HEHNE TBEPIBIMU OTX0JaMH, ITPpo0OJIeMa HaKOTICHUST MycOpa.

[TonsiTe T11006aNBHON HKOJIOTUYECKOM MpOoOIeMbl. DKOJOTMYECKHM KpPU3UC U €ro
XapakTepHble 4epThl. Llens mpuunH riI00aJbHOTO AKOJOTHYECKOTO KpU3HCa, MyTH BBIXOAA U3
Hero. [lemorpaduueckas npobnema. Jlemorpaduueckue mpoOIeMbl pa3BUTHS YEIOBEYECKOTO
obmectBa. [lonsaTne aemorpaduyeckoro B3pbIBa. DKOJOTHYECKHE MPOOJIEMBI, CBS3aHHBIC C
pocTom uucieHHoctu HaceneHus. [Ipobmembr ypoanuzanuu. [IpogoBosscTBeHHAs mpobdieMa, ee
npuyrHbl U cieActBus. [lyTu pemenns mpoOiiembl. DHepreTHdyeckas M ChIpbeBask mpobiema.
[TapauxoBeiii  3pdext. Kucnoruele poxau. Paspymenue o30H0Boro cios. CHMKeHUE
O6unopa3zHooOpa3us Kak riodagpHas SKojoruueckas npoodisema. OnycThIHUBaHUE KaK IV100anbHas
sKosioruueckas mnpobiema. OoOesnecuBaHuMe Kak TJyo0ajbHas HKOJIOTMYECKas Mpoodiema.
PanpnoakTuBHOE 3arpsi3HEHHE.

OO611ee KOJIMYECTBO pa3eioB — 6.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHbBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,88 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,12 76 57
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,12
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B JUCHUIIIIMHbI 75,8 | 56,85
Buja nToroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«be30macHOCTh KU3HEAEATEILHOCTH

1. Heab aucuumiannsl - GopMupoBaHue npodhecCHoHaNBHOW KYIBTYphl 0€3011acHOCTH,
MoJ KOTOpPOW TIOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH HCIOJB30BAaTh B
po(hecCHOHATFHON I TETFHOCTH MTPHOOPETEHHYI0 COBOKYITHOCTh 3HAHHWH, YMEHUI W HAaBBIKOB
g oOecnieyeHus Oe3omacHOCTH B cdepe MNpoeccHOHAIBHON JesTeNIbHOCTH, XapakTepa
MBIIIUIGHUS W IICHHOCTHBIX  OPHEHTAIMid, TpPH KOTOPBIX BOMPOCH  0E30MACHOCTH
paccMaTpUBaIOTCS B KQUECTBE MPHOPUTETA.

2. B pe3yJjibTaTe 0CBOCHHS TUCHHUIIUHBI CTYAEHT H0JIKEH:

Obnadams CAeAyOMUMH KOMIIETEHIMSIMU ¥ WHAMKATOpaMu WX AocTwkeHus: 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 BO3ACUCTBUS BPEIHBIX M OIMACHBIX (PAKTOPOB HA YeJOBEKa M TPUPOIHYIO
Cpemy, METOJbl 3allUThl OT HUX NPUMEHUTEIBHO K cdepe cBoei mpodhecCHOHaTbHON
JEATeIbHOCTH

Ymemo:

- HACHTU(UITUPOBATH OCHOBHBIE OMTACHOCTH CPEJIbl OOMTAHUS YEJI0BEKa;

- OIICHWBATh PHCK WX pealn3aluu, BHIOMPATh METOIBl 3aAIIUTHIl OT OMACHOCTEH
MIPUMEHUTENFHO K cepe cBoeil mpodecCHOHAIBHOW AEITEIBHOCTH M CIOCOOBI 00ecTeueHus
KOM(pOPTHBIX YCIOBUHN KU3HEICSITCIHHOCTH

Braoemy:

- 3aKOHOJATETBHBIMH W TPABOBBIMH aKTaMH B 00JacTH O€30TMacHOCTH H OXpaHbI
OKpYXarolllel cpebl, TpeOOBaHUSIMM K O€30MAaCHOCTH TEXHHYECKHUX DErIaMEeHTOB B cdepe
poheCcCHOHATBHOM IEATEILHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMH 3alTUTHI B UPE3BBIYaHBIX CUTYAIUX;

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

- HaBBIKAMH PAIlMOHAIN3ANNHU MTPO(HECCHOHAIBHON JEATEIIEHOCTH C IENBI0 00eCeueHus

0€30IaCHOCTH 1 3aIlUTHI OKPYXKAIOIIEH CPEeIbl.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. BBenenue B Oe3omacHocTb. OCHOBHBIE MOHATUS U ompeneneHus. besomacHocTs u
YCTOMYHMBOE pa3BUTHE.

2. Uenosek u Texnochepa. CtpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOe cocTostHUE TeXHOC(hEephl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. Unentudukanust 1 BO3ACHCTBHE HA YEIIOBEKA BPEIHBIX M OMACHBIX (PaKTOPOB Cpebl
obutaHusl.
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Knaccudukanuss HeraTuBHbIX (AKTOPOB cpeabl OOUTaHUS ueloBEeKa. XUMHYECKHE
HeraTuBHbIE (DAKTOphI (BpeIHBIE BemIeCTBA). MeXaHWYECKHE U aKyCTUYECKHe KojieOaHus,
BUOpalMsi U WIyM. OJIEKTPOMArHWTHbIE W3JIydyeHUus U nojis. VoHusupyromue H3jiyuyeHue.
Onextpuueckuil Tok. OnacHble MexaHuyeckue gakropsl. IIporeccsl ropeHus 1 noKapoB3pbIBO-
ONacHbIE CBOMCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amuTa 4yenoBeka U Cpebl OOMTaHMs OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOJIHOTO,
AHTPONOTE€HHOI'0 U TEXHOT€HHOT'O MPOUCXOKICHHUS.

OcCHOBHbBIE IPUHLIMIIBI 3AIUTHL. 3allUTa OT XUMUYECKUX U OMOJOTHYECKMX HEraTUBHBIX
¢dakTopoB. 3amuTa OT JHEPreTUYECKUX BO3JEHCTBUN M (usmueckux nojed. ObecrnieueHue
0€30MacHOCTH  cucTeM, paboTaloUMX MoJ JaBieHueM. be3omacHOCTh  AKcITyaTaluu
TpyOONIPOBOJIOB B XMMHUYECKON MPOMBIIUIEHHOCTU. be3omacHas skcrryaTanuss KOMIPECCOPOB.
AHanu3 1 OLleHUBaHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. O6ecnieyenne KOMGOPTHBIX YCIOBHM YISl KU3HU U JIEATEILHOCTH uesoBeka. [lonsaTue
KOM(OPTHBIX UJIM ONTUMAJIbHBIX YCIOBUH. Mukpokiaumar noMemeHnid. OcBellleHue U CBeToBas
cpela B IOMELIEHHUH.

6. Ilcuxou3nosIornuecKrue 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.

[lcuxuveckue mMpoIecchl, CBOMCTBA U COCTOSHUS, BIMSIONME HA Oe30macHOCTh. Buapl u
YCJIOBUS TPYAOBOU IEATEIHHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30MMaCHOCTH.

7. Upe3BblyallHbIE CUTYallMd U METObI 3aIIUTHI B YCIOBUAX UX PEATH3ALINY.

O6uue ceeaenust o YC. [Toxkap u B3pbIB. ABapuM HA XUMUYECKH OMACHBIX 00BEKTaX.

Pagnanonnsie aBapuu. [lpubopbl  pagualiMOHHOM, XMMHYECKONW pa3BeiKH U
JNO3UMETPUYECKOTO KOHTpOJIA. Ype3BblUaiiHble CHUTyallUM BOEHHOTO BPEMEHM. 3alluTa
HACeJIEHWs B 4YpPE3BbIYANHBIX CHUTyalUsX. YCTOMYMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB
SKOHOMHUKH B YPE3BBIYANHBIX CUTYAIIHSX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATEIbHOCTH.

3akoHOJaTeNbHblE M HOpPMAaTUBHBIE IPABOBBIE OCHOBBI YIpPaBIEHHUS O€30MaCHOCTHIO
KU3ZHEJCSATENIbHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBiieHHUs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yIpaBiieHue 0€301acCHOCTbIO.

4. O0beM yueOHOM THCUMTIHHBI

Bun yuebnoit paboTsl B 3ageTHBIX B akan. B acrp.
eIMHUIIAX gacax yacax
OO0uasi TPy10€eMKOCTb AU CIIUNIJIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaGoparopabie pabOThI 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KonTakTHas camocTosTenpHas paboTa - - -
[ToaroroBka K 1abopaTOpHBIM paboTam 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 1,11 40 30
Buabl KOHTpOJIS:
JK3aMeH 1,0 36 27
KonTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1,0 0,4 0,3
IToaroroBka K sK3amMeHy 35,6 26,7
Buj uTOroBOro KOHTpOJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«/H:keHepHasi 1 KOMIILIOTEPHAs rpaguKa»

1 Heap MCHMIVIMHBI —  HAy4YuTh CTYJEHTOB  crocobamM  OTOOpaxxeHUs
IIPOCTPAHCTBEHHbIX (OPM Ha IUIOCKOCTH, BBINOJHEHUI0 U YTEHHUIO YepTeKed MeTojaMu
KOMITBIOTEPHOW TrpauKy U MpaBHJIaM U YCIOBHOCTSIM, MPUMEHSIEMbIM NPU 3TOM (CTaHIapTam
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ECKJ).

2. B pe3syabTaTe u3yyeHUs] JUCHUILIMHBI 00y4aIOLIUIICA J0JIKEH:

Obnadams CIeyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

3nams:

— crnocoObl 0TOOpaXKeHUsI IPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;

— IpaBWia U yCIOBHOCTHU IIPU BHIIIOJHEHUH YEpTEKeEN;

— BHJIbl CHMMETPUU IT'€OMETPUUECKUX QUTyp;

—  BUJbI U3AETUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHU[bl Ipaduueckux HHPOPMAIMOHHBIX CHUCTEM, 0a30ByI0 TIpaduyecKyro

CUCTEMY, HCIOJIb3YEMYIO B yueOHOM Ipoliecce.

—  Ymempv: BBINOTHATH U YUTATh YEPTEKU TEXHUUYECKUX U3JIEIHUHA C y4€TOM AECHCTBYIOIIMX

CTaH/IapTOB;

—  BBINOJIHATH U YATATh CXEMbI TEXHOJIOTHYECKHUX IIPOLIECCOB;
— HCIIOJIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'papuKH JUI U3TOTOBJIEHUS YEPTEKEH.

Braoemy:

— cnoco0amu U mpueMamMu U300pakeHus IPeIMETOB Ha IJIOCKOCTH;
— rpaduueckoit cuctemon «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasgen 1. OOmme mnpaBu/ja BbIIOJHEHUs 4Yeprexeil. [IpaBuna BbINOJHEHHS U
odpopmiienust ueptexeit B coorBercTBur ¢ 'OCT. ['eomeTpuueckre mocTpoeHHs.

Paszpen 2. IlpoenupoBanue reomerpudeckux ¢puryp. Meron npoexkuunid. IIpsmsie u
kpuBble JmHUU. [lmockocts.  IloBepxHoctu. I'eomerpuyeckue  Tenma.  Cummerpus
reomeTpuueckux ¢uryp. OnpeneneHne HaTypadbHOW BEJIMYMHBI OTPE3Ka MPSIMOM M TIJIOCKOM
¢urypsl. [lepeceuenne reomerpuueckux oopa3os.

Pasnen 3. WH3o0pawxenuss mnpeameroB mno I[OCT 2.305-2009. Hzpeauss wu
KOHCTPYKTOPCKHE TO0KYMeHTbI. I300paskeHnsi. AKCOHOMETPHUECKHE YePTEkKHU n3aenuii. Bus
M3IeNMA U KOHCTPYKTOPCKUX ITOKyMeHTOB. Cxembl. Pe3nObl: oOpa3zoBaHue, Kiaccudukaims,
n300pakeHne U 0003HaYCHNE HA YEPTEKE.

Pa3nen 4. U300pakenus aerajiedl U UX coeAMHEHU. DCKU3bl U TEXHUUECKUE PUCYHKHU
neraneil. Pe3pOoBble u3aenuss U coeAuHeHus. Jlpyrue BHAbI Pa3beMHBIX M HEPa3bEMHBIX
COCIMHEHUH JeTaJIeH.

Paznen S. UYepre:xku cOopouHbIx eauuHuu. [IpaBuia BBINONTHEHHS U OQOPMIICHUS
cOopoyHOro uepTexka. JleraaupoBanue yepTekel COOPOUHBIX SUHUIL.

Paznen 6. Kommnbrorepnasi rpaduka. Co3gaHue U pelaKTHPOBAHUE dYepTexel
MEeToJaMU  KoMmIbioTepHOW rpadpuku. Co3zmaHue TpexmepHblx Mmojenei. Co3gaHue
aCCOLIMAaTUBHBIX YepTEKEH Ha OCHOBE TPEXMEPHOI MOJIEIIH.

4 O0beM yueOHOI M CHUIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl 1 2
3E Axag. 3E Axag. 3E Axag.
T, T, T,
OO61mast TpyA0€MKOCTh UCITUTUTHHBI 7 252 4 144 3 108

KonrakTHasi paboTa — ayIuTOpPHBIE 222 30 133 48 0,89 32

3aHATHS:
B TOM 4HcJje B hopMe MPAKTHYECKOii 1,44 52 0,72 26 0,72 2
NMOATOTOBKH

Jlexkun 0,44 16 0,44 16

[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HClIe B opMe MPaKTUICCKOM 1,44 57 0.72 26 0.72 26
IO ATOTOBKH

CamocrosiTeJibHas paboTa 4,78 172 2,67 96 2,11 76
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KonTaktHas CaMOCTOATENbHAs pabora 0.8 0.4 0.4
(3a4eT ¢ OIIEHKOM)
Kypcosas pabora 35,8 35,8
KoHnTakTHas caMoCTOATENbHAs pabora 4,78 0.2 2.67 2.11 0.2
(mpuem KypcoBoil paboThl)
IToaroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CamocrosiTenpbHOE H3y9eHUE Pa3JIeioB 99,2 77.6 1.6
JVCIATUTAHBI
3aver ¢
3auer ¢ OLIEHKOIA,
Bujx uTOoroBoro KOHTpOJIA: .
OLIEHKOii KypcoBasi
padora
Beero CemecTtp
Bun yae6noit paboThl ! 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpPyA0€MKOCTh AUCIUTUTHHBI 7 189 4 108 3 81

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

3aHATHSA:
ll_il(;l“OM qyucje B popMe NpaKTHYECKOT 1,44 39 0,72 195 | 072 | 195
JATOTOBKH
Jlexinm 0,44 12 0,44 12
[TpakTnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIE B popMe MPaKTUICCKOM
HOJIFOTOBKIL 1,44 39 0,72 19,5 | 0,72 | 19,5
CamocrosiTeJibHAas padoTa 4,78 129 2,67 72 2,11 57
KonTakTHas camocTosTenpHas padoTa 0.6 0.3 0.3
(3a4eT C OLICHKOM) ’ ’ ’
Kypcosast pabora 26,85 26,85
KoHnTaktHas caMoCTOATENbHAs pabora 478 | 0.15 | 2.67 2.11 | 0.15
(mpuem KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CamocrosiTenpbHOE H3yYeHUE Pa3JIeioB 74.4 539 16.2
IUCIAILINHEI ’ ’ ’
3aver ¢
3auer ¢ OLIEHKOIA,
Buja uToroBoro KOHTpOJIA: .
OLIEHKOii KypcoBasi
padora

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpukaagHass MEXaHUKA)

1. Heap DMCUMIJMHBI — HAYYUTh CTYICHTOB TBOPUYECKOMY IMOJXOMY K BBHITIOJHEHHUIO
WHXCHEPHBIX PAcUeTOB HA MPOYHOCTH, KECTKOCTh M YCTOWYMBOCTH JIEMEHTOB KOHCTPYKIIUH,
JeTaJieit ¥ y3JI0B MAIlliH U amiiapaToB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOIKEH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

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

Buame:
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— OCHOBHBIE YPAaBHEHHUS U METOJbl PEUICHUS 3a7a4 COIIPOTUBIICHHS MaTepUasoB U JeTanen

MalllyH;

— OCHOBHBIE METOJIbl PacuyeToB Ha IPOYHOCTh, >KECTKOCTh U YCTOMUYHMBOCTH AJIEMEHTOB

KOHCTPYKLUH MaIlIMH U anlapaTos;

— OCHOBBl TEOpUM pacyeTa JeTajed M Yy3J0B MallMH M alapaToB XUMHYECKOU

TEXHOJIOTUU;

Ymems:

— TIPOBOJUTH pPACUETHl 3JIEMEHTOB KOHCTPYKUUN Ha OCHOBE METOJOB COIPOTUBIICHUS

MaTepUasoB;

— paccuuThIBaTh U KOHCTPYHPOBATH JETAIM MAILIUH M0 UCXOJHBIM JaHHBIM;
— IPOU3BOJUTH  pacueThl IO  OCHOBHBIM  KpPUTEpUSIM  pabOTOCHOCOOHOCTH U

KOHCTPYHPOBAHUS JIeTallel MallliH;

Braoemy:

— HaBBIKAMHM pacueTa COIPOTUBIICHUS MaTepUAIOB aHATMTUYECKUMHU METOAAMU;
— HaBBIKAMHM BbIOOpa MaTEpHAIOB 10 KPUTEPUSIM [IPOYHOCTH;
— pacueTtaMM THUIOBBIX JE€Talell MalllWH, TMOJb3YysACh CIOPABOYHOW JIATEPATypoul H

I'OCTamu.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pasznen 1. Onpenenenue peakuuii onop. Pacrsxenune-cxxkarue. AGCOIOTHO TBEPIIOE
T€I0. OJEMEHTbl CTAaTUKH. YpaBHeHHs paBHoBecus. CBs3u U ux peakuuu. OCHOBHbIE
JOTYILEHUsT W TIPUHIMIBI CONPOTHUBIIEHUS MaTepuaioB. Meron ceuenuil. Hampspkenus,
nepopmanuu U nepemenieHus. 3akoH ['yka. Jluarpammbl pacTspkeHUs AJsl IUIACTUYHBIX U
XPYNKUX MAaTEPHAJIOB U UX XapaKTEPUCTUKH.

Pa3nen 2. Kpyuenne. U3rué. 3akon I'yka npu casure. BHyrpeHHue cusioBbie pakTOpsl
IpU KPYyYEHUHU. YCIOBUE IPOYHOCTH IMpPU KpyuyeHUHU. ['eomMeTpuyeckue XapaKTepUCTUKU
wiockux cedeHuil. [loHsTHE YMCTOrO M momepevyHoro u3ruoos. OnpeneraeHre HOPMAJIbHBIX
HalpsDKeHUH. YclloBHE NPOYHOCTH mpu u3rube. OnpenesneHre KacaTeNbHBIX HaIPSHKEHUM.
PanmonanbHbie pOpMBI CEUEHUH.

Paznen 3. CuoxHoe HampsizkeHHoe cocTosiHMe. OCHOBBI TEOPHM HAINPSHKEHHOIO
COCTOSIHUSI U TUINOTE3bl MPOoYHOCTU. [loHsATHE HampskeHHOro cocTosiHus. OO0O0IEHHbIN 3aKOH
I'yka. IloHsATHE SKBUBAJICHTHBIX HANPSDKEHUM U KPUTEPUEB MPOYHOCTH. ['MIIOTE3BI ITPOYHOCTH.
ToHKOCTEHHBIE COCYIBl XMMHUYECKUX NPOU3BOJACTB. BbiBon ypaBHeHnus Jlamnaca. Ycioue
MIPOYHOCTU. Pacyer cxKaTbIX CTEpKHEW Ha yCTOMYMBOCTH. [IOHATME KPHUTHYECKOW CHIIBI H
kod(duimenta 3amaca mnpouHocTH. Pacuer kpuTmyeckod cwibl 1o Ounepy. [Ipenenst
MPUMEHUMOCTHU (PopMyIbl Dimepa.

Paznen 4. leraan mammu. Knaccudukanus neraneil MallluH U anmnapaToB XUMUYECKUX
npou3BoJicTB. Pe3pOoBbie coenuHeHus. Pacuer OONTOBBIX COEAMHEHUN NpU TMONEPEYHBIX U
poJI0JibHBIX Harpy3kax. lllmoHouHsle coequHenus. Pacuer mmoHok Ha cpe3 U cMmsTue. Bunsl
cBapku. Buapl cBapHbIX 11BOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIBOB. Basbl u
ocH, UX Kiaccupukauus U HazHaueHue. [loqmunHuKNU cKoybkeHus. MaTepuanbl BKJIabIILIEH.
[Tommmnuuky kadyenus. [I[puHOIMNMAIBHOE YCTPOMCTBO M OCHOBHBIE T€OMETPUYECKUE Pa3MEpHI.
JlocToMHCTBa, HEIOCTAaTKU U OOJACTH NPUMEHEHHS MNOJIIMIIHUKOB KAaY€HHUS U CKOJIBKEHUSL.
[IpuBogusie mydTeli. Hasnauenne. Knaccudukamus mydt. 3youarsie nepempaun. OKpyKHOE U
paguanbHOe yewus. Penykropel. OnpeneneHue u KiaccupuKarusi.

4. O0beM yueOHOMH THCHUTIIHHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akan. B acrp.

€IMHULIAX yacax yacax
OO0u1asi TPy10€eMKOCTb AU CIUNIJIMHBI 4 144 108
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 36
B TOM 4HcJje B (popMe NPAKTHYECKOH OATOTOBKH 1,22 44 33
Jlexinm 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,89 32 24
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B TOM 4ucJie B (popme NpaKTUYECKOU MOATOTOBKH 1,22 44 33

CamocrosiTesibHasi paboTa 2,22 80 60

KonrtakTHas camocrositenbHas paboTa 0.4 0,3

Pacuerno-rpaduueckue paboTbl 299 18 13,5
[ToaroToBka K KOHTPOJBHBIM paboTam ’ 10 7,5

CaMOoCTOSATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHHBI 51,6 38,7
By MTOroBOro KOHTPOJIs: 3a4er c oleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpoueccsl ¥ anMapaTbl XUMHYECKOH TEXHOJIOT I

1. leap AMCHUIUIMHBI - BMECTE C AUCHUILUIMHAMHU OOIIEH XHMHYCCKOW TEXHOJIOTHH,
XUMUYECKUMH TIPOIlECCAaMH W peakTopaMHd H  JAPYTMMH, CBs3aTh OOIICHAYYHYIO W
OOIIEUH)KEHEPHYIO TOJATOTOBKY XHMHKOB-TEXHOJOTOB, YTO HEOOXOAMMO TIPH MOATOTOBKE
0akanmaBpoOB IO JaHHOMY HAIpPaBJICHUIO I HAyYHO-HCCIIEOBATEIHCKOW M IPAKTUYECKOU
paboThl Ha IPENNPUATHSIX.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00yYaIOIMIACH JOJI2KeH:

OO6mamate CHEayIONIMMUA  YHUBEPCATBHBIMU KOMICTCHIUSAMUA H HHAUKATOPAMH WX
JTOCTHKCHHUS:

YK-1 - VK-1.1, YK-1.2, YK-1.3, YK-4.
YK-2 - VK-2.3.
YK-3 - VK-3.3.
YK-8 - VK-8.4.

O6uanate ciaeayomuMu o0menpoGecCHOHATBPHBIMUA KOMIIETCHIIUSMU U HHIUKATOPaAMH MX
JTOCTHOKCHHUS:

OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

O6manate crueayromuMu MpodhecCHOHATBHBIMU KOMIIETCHIUSIMH M WHIUKATOpaMU HUX
JTOCTHKCHHUS:

MK-1 - [TIK-1.1, TIK-1.2, TIK-1.3.

3name:

— OCHOBBI TEOPHHM TIEPEHOCA HMITYJIbCA, TEIja W MAaCCHI;IPUHIUIBI  (DPU3UIECKOTO
MOJISTUPOBAHUSI TIPOIIECCOB; OCHOBHBIC YPaBHEHMUS JIBIDKCHHS >KUIKOCTEH; OCHOBBI TEOPUH
TEIUTOTIEPeIadi; OCHOBBI TEOPHH MAacCOIEpeaud B CHCTEMaxX CO CBOOOJTHOW M HEMOIBUKHOM
rpaHuIed pasnena (as3; THUIOBBIE MPOIECCHI XUMHYECKOW TEXHOJOTHUH, COOTBETCTBYIOIIUE
anmapaTsl U METOJIbl X pacyeTa;

— METOJBl TIOCTPOCHHUS OMIIUPHUYECKUX H TEOPETUUYCCKUX MOJENeH XHUMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB.

Ymemu:

— OMNpEeNeNsITh XapakTep IABWIKECHUS >KUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPHUCTHUKH
MIPOIIECCOB TEIJIO- U MAaCCOTEpeIady; PaCCUUTHIBATh MapaMeTphl M BHIOMPATH anmaparypy uis
KOHKPETHOTO TEXHOJIOTMYECKOTO MPOIIeCcca;

— pacCUuThIBaTh OCHOBHBIE XapaKTEPUCTHUKUA XHMHKO-TEXHOJOTHYECKOTO Tpoliecca,
BBIOMPAThH PALIMOHAIIBHYIO CXEMY.

Bnaoems:

— METOJIaMH TEXHOJIOTMYECKHX PACUETOB OTIEIBHBIX Y3JIOB U JACTalled XUMHUYECKOTO
000pyI0BaHMUS;

— HaBBIKaMHM MMPOCKTUPOBAHUS TUIIOBBIX aIMMApaTOB XUMHYECKON TMPOMBIIIICHHOCTH;

— METOJJaMH OTPEIEICHUS PAlMOHATBHBIX TEXHOJOTHYECKUX PEKHUMOB PabOTHI
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paznen 1. 'uapoaunaMuyeckue mpouecchbl U annapaTbl XUMUY€eCKOH TeXHOJIOTHMH.
1.1. Beenenwne B qucimnianHy. OCHOBHBIE IOHITHUS U ONIPEICIICHHSL.
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IIpeamer  mucuumnuubel  «lIpomeccsl wM anmaparsl  XMMHMYECKOM — TEXHOJIOTHN.
Knaccugpukanuss  mpoueccoB.  HemnpepbiBHBIE U NHEpUOJWYECKHE, CTAllMOHAPHBIE U
HECTallMOHAPHBIE ITPOLECCHI.

OcHOBHbIE 3aKOHOMEPHOCTH MPOLECCOB M OOIIME MPUHLMUIBI pacyeTa anmnapaToB
XUMHUYECKON TEXHOJIOTHH.

Kunkoctn u raszel. Knaccudukamus sxkunkocteir. MneanpHas xupkocth. KamenbHbie U
ynpyrue xuakoctd. Cuibl, JIEHCTBYyIOLIME B JKUIKOCTU: MACCOBbIE M ITOBEPXHOCTHBIE.
HanpspkeHus B KUAKOCTSIX M razax (TaHI€HIMAJIbHbIE U HOpMasbHbIe). CBOWCTBA KUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3aeMeHTapHOro 0ObeMa.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OCHOBBI TEOpHH SIBJICHUI IEpeHOca: aHaJIM3 MEXaHHW3MOB, MOJIEIMPOBAHUS U Pa3pabOTKU
0000IIEHHBIX METOJOB pacyeTa THAPOMEXaHUYECKUX, TEIIOBBIX U MacCOOOMEHHBIX MPOIIECCOB
n anmapatoB. DEHOMEHOJOrMYECKHE 3aKOHbI IIEpeHOCa HUMIYIbCa, MacChbl M JHEPIHH.
MouiekynspHblif M KOHBEKTUBHBIM mepeHoc. OOmme 3aKOHOMEPHOCTH T'UAPOJWHAMUKH,
TeIvionepeiayl M Maccornepenadd. B3auMocBs3p 3THX MpOLIECCOB B MPOMBIIUIEHHOM
anmnapatype. Poiib siBneHuii nepeHoca npu XMMHUYECKUX MPEBPAIICHUSIX.

MarepuanbHble U SHEPreTUYeCKue (TEIJIOBbIe) OaJlaHChl; OIIPE/IEICHUE MAaCCOBBIX MOTOKOB
U DHEPreTHYECKHX 3aTpaT. YCIOBHsS PABHOBECHsS M OIIPEACICHUE HAIIPaBJICHUS IIPOLECCOB
neperoca. OOmUKA BUA YpaBHEHHH CKOPOCTH IMPOLIECCOB; ABMXKYIIME CHJIBI U KUHETHUYECKUE
k03¢ dumeHTsl. JIMMUTHUPYIOLTUE CTAIUU.

1.3. 'mapocraTuka.

Hudbdepenunanbupie  ypaBHEHHS paBHOBecus Oiuiepa. [lokosimasics KUIKOCTh IO
neictBueM cuibl TspkecTd. OCHOBHOE ypaBHEHUE THAPOCTATUKH. [IpakThueckue mpuiiokeHus
OCHOBHOTO YPaBHEHHUSI TUIPOCTATUKHU.

1.4. 'uapoauHamMuka.

baanc cwit py IBUKEHHWH BSI3KOM HEC)KMMAEMOW JKMJIKOCTH. YpaBHEHHE HEPA3PBIBHOCTH
(crumomiHOCTH) IOTOKA. YpaBHeHne HaBbe-CTokca u ero Gpu3nueckuil CMbICIL.

[Tono6Hoe mpeoOpazoBanue ypaBHeHuss Habwbe-Ctokca. be3pasmepHble NepeMeHHbIE -
KpUTEpUU TUApPOJAMHAMUYecKoro noaodus (Dinepa, PeitHonpaca, @pyaa, roMOXpOHHOCTH), UX
¢usznueckuil CMBbICI; NapaMmeTpuueckue kpurepuu. KpurepuanbHoe ypaBHEHHE JIBUXKEHUS
BSI3KOM KHUJIKOCTH.

VYpaBHeHue JBUKEHUS Oiiepa. ODHEpreTHuyeckuil OalaHC CTAllMOHAPHOTO JBUKEHHS
WJCANbHON XUIKOCTU. YpaBHEHHE bepHyImM g UACAIBHOW W peanbHOM XuAKocTu. Ero
MPaKTUYECKUE TNpUIOKEHUs (ucTteueHue sxuakoctei, Tpyoka Ilurto-Ilpanarns). IlpuHiumns
U3MEpEeHusi CKOpocTe U pacxoZOB  JKMIKOCTH  JPOCCEIbHbIMM  Ipubopamu U
ITHEBMOMETpUYECKUMHU TpyOkamu. OmpesesieHne pacxo/l0B IPU UCTEUEHHUH KUAKOCTEH depes
OTBEPCTHS WM HACAJIKH.

'unponuHamMuyeckre pexuMbl ABMKEHUS KUAKOCTEH: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

Uucno PeiiHonbaca W €ro KpUTHUYECKHE 3HA4YeHHA. MexaHu3Mbl JIAMUHApHOTO U
TypOynenTHoro teueHuil. [lonstue TypOynentHoctu. IIpeacraBieHus o rupoAMHAMUYECKOM
MOTPAaHUYHOM CJIO€ MPU TEUEHUH 10 TpyOaM U KaHajlaM U IpU 0OTEKaHUH Tel.

Pacuer numamerpa TpyOOmpOBOJOB U amlmapaTroB; BHIOOP CKOpPOCTEH IOTOKOB H
ONTHUMAJIBHOTO JMAMETPa TPYOOTIPOBOIOB.

Pacnipenenenne ckopocreld Mo paauycy TPyObl MOCTOSHHOTO CEYCHHS MPU JIAMHUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenue B TpyOax u kananmax. Omnpeaensiolnuil MONEPedYHbI pa3Mep MOTOKAa B KaHallax
MIPOM3BOJILHOM (POPMBI: THIPaBIMYECKUN palnycC, SKBUBAJICHTHBIA AUAMETP.

I'mppaBinueckoe CONPOTHBIICHHE INPU TEYEHWM JKUIKOCTEM M razoB. Pacuer morepp Ha
Tpenue (ypaBHeHue Jlapcu-BelicOaxa) m Ha wmecTHble compoTuBiieHus. COOTHOIIEHUS U
HOMOTpaMMBI UIsi pacuera KodPPUIMEHTa TpeHHs. 3aBUCHMOCTH MEXAYy pacxoloM |
nepernagoM jaBieHus. Pacuer Hamopa i mepeMelieHHs JKUAKOCTEW 4Yepe3 CUCTEMY
TpyOOIIPOBOJIOB U AIIapaToB.
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1.5. Ilepemenienne sKUAKOCTEM.

[lepemenienne KUAKOCTEH C MOMOIIbIO MAIlIMH, HOBBIMIAKOMIMX JAaBieHue. OObeMHbIE
(mopiIHEBbIE, POTALMOHHBIE U JIp.) U AUHAMHUYECKUE (LEHTPOOEKHBIE, OCEBbIE U JIp.) HACOCHI.
OcHoBHbIE TapaMeTpbl pabOThl TUAPABIMYECKMX MAIlIUH: IPOU3BOJUTENBHOCTb, HAIop,
mortHocTh, KIIJI.

Pacuer manmopa u moTpeOiasieMOl MOIIHOCTH; TOI0Op ABUTATENS K Hacocy. OmpeneneHue
JIOTYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIEHNE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOeHHOCTH pabOThI, COMOCTABJIEHNE U 00JIACTU MPUMEHEHHS] OCHOBHBIX TUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPUIHEBBIX (IUIyH)XKEepHBIX) W 1p. CBsa3p Hamopa, momuoctu U KIIJ ¢
MIPOU3BOIUTEIBLHOCTIO (XapaKTEPUCTHKK HAcocoB). PaboTa HAcOCOB Ha ceTb M HX BHIOOD;
peryinupoBaHue MPOU3BOAUTEIHHOCTH.

Paspnen 2. TenuioBbie npoueccsl M annaparbl XHMUYECKONW TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONPENIECICHUS B TEIJIONEpeIaye.

OcCHOBHBIE TEIJIOBBIE MPOLECCHl B XUMHUYECKON TEXHOJIOTUU: HarpeBaHUE U OXJIaKJEHUE,
KOHJICHCAIIMSI TAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHblf ¥ HECTAMOHAPHBIM MEPEHOC TEeIUIOThl. TemmepaTypHoe Moje, TpagueHT
TEeMIIepaTyphbl U TEIUIOBOM MOTOK; TEIUIONEepeada u TeriooTaaqa. TemMnepaTypornpoBOIHOCTb —
TEIJIOMHEPIIMOHHBIE CBOMCTBA CPEIbl.

2.2. Ilepenoc sHepruu B hopMe TEMIOThI.

TennoBo#l OamaHC Kak YacTHBIA Ciy4dall HepreTuyeckoro Oamanca. OmnpeneneHue TerIoBOU
Harpy3ku anmnapara Npd H3MEHEHHH U 0e3 M3MEHEHMsI arperaTHoro cocrosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

HuddepenunanbHoe ypaBHEHHE MIEpEHOCA SHEPTUU B (popMe TEIIOThl, ypaBHeHUuE Dypbe-
Kupxroda u TenaonpoBoJHOCTH.

CranuoHapHBIi MepeHoC TEIJIOThl Yepe3 IUIOCKUE M LWIMHApuYeckue cteHku. CoderaHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIMH, U3ITYyUCHHUS).

KonBekTuBHBIN nepeHoc TemnoTel. bespazmepHsie nepeMennsle — uncia Hyccensra, Ilekie,
[Ipannrns, ['pacroga, @ypne. Pacder k0d(pOUIMEHTOB TEMJIOOTAAYU IMPH BBIHYXIECHHON U
€CTECTBEHHOW KOHBEKIIUN.

TemooOMeH npu HM3MEHEHMM arperatHoro cocrosHus. Konnencamus mnapos. dopmyia
Hyccenpra. TennooOMeH npu KuneHuu.

PamnanTHbIl TemonepeHoc. B3aummHoe wu3nydeHume Ten. PaanaHTHO-KOHBEKTHUBHBIN
MEPEeHOC TEeIUIOThl. Pacyer moTepp TEIJIOTHI anmapaTaMd B OKPYXKAIOLLYI CPeay U TEIUIOBOMN
n3ossuu. OCHOBHOE ypaBHEHUE TeIIoNepeayn.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenayua B IMOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJJIUTUBHOCTh TEPMUYECKUX
conpotuBiieHni. CpeqHsis ABMKYILAs cuia Temtonepenadn. OnpeneseHue cpeaHen IBUKYIIeH
CWIIBI B ammapaTax pas3JIMYHbIX KOHCTPYKUMH. B3aumHoe HampaBieHue JBHKEHUS
TEIUTOHOCHTEIIEeH. PacueT moBepXHOCTH TEMI000OMEHHUKOB.

CriocoObl moABOJAa M OTBOJA TEIUIOTHI B XUMHUYECKOM TexHoioruu. TpeOoBaHus,
IpeabsBiIsieMble K TemIoHOcUTeNssM. OO0orpeB BOJISHBIM IapOM, BBICOKOTEMIIEPATYPHBIMU
OPraHWYECKUMH TETUIOHOCUTEIISIMHM, TOMOYHBIMU Ta3zamu. CrocoObl amekTpooborpeBa. OTBOA
TEIIOThI BOJOW, BO3YXOM U HU3KOTEMIIEPATYPHBIMH TEIJIOHOCUTEIISIMU.

TennooOMeHHble anmapartbl; UX kiaccupukanus. OCHOBHbIE THUIBI ITOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuaThle, IUIaCTUHYAThle, amnmapaTbl C  [EepeMelIMBaOIIUMHU
ycrpoiictBamu H T.1.) CMecuteabHble TEIUIOOOMEHHUKU: IPaJUpHU, KOHACHCATOPbl CMELIEHUS.
Bre16op ontuManbHbBIX KOHCTPYKLIMH M YCIOBUH SKCIUTyaTallMM TEMJIOOOMEHHBIX allapaTosB.
OcHOBHbIE TEH/IEHIIUU COBEPIIEHCTBOBAHUS TEINIOOOMEHHBIX arapaToB.
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Paszgen 3. Ilpomecchl W ammaparbl pa3iejleHHs] TOMOIeHHBIX CHCTeM (OCHOBHBbIE
Macco00OMeHHbIe MPOLECCHI).
3.1._OcHOBHBIE OHATHUS U OIPEJICICHUs B Maccoepeaaye.

Knaccudukanus nporeccoB maccooomena. OCHOBHbIE OHATHA U omnpeaeneHus. [Ipoueccel
co cB0OOTHOM M (PMKCUPOBAHHOW IpaHUIIEH pa3zena a3 u ¢ pa3aelsomei ¢ha3bl IeperopoIKomn
(memOpanoii). Hocutenu u pacnpenensieMblie BemecTBa. CriocoObl BeIpaxeHHUs: cocTaBa ¢as.

OU3NKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX IpolieccoB. PaBHOBECHbIE YCIOBUS H
ONpeJiefiecHue HampaBlIeHUWs IepeHoca BeulectBa u3  (asel B (dazy. KoapdunueHTs
pacnpenenenus. [lonstue o macconepeaue u MaccooTAaye.

KoHueHTpaunoHHoe noje, rpajueHT KOHLUEHTpaUWu, OOMUN U yAEIbHBIM MOTOK MAaccChl.
MounekynspHas Aupy3us B KUAKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HudbdepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpeax.

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

Kosdduuuenter maccootnauun. OCHOBHBbIE MOJIENbHBIE MPEACTABICHUS O MEXaHU3Me
MaccOOTJauu.

MopenupoBanue KOHBEKTHBHOTO MaccooOmeHa. Ywcma Hyccenwra, Ilexne, [Ipanmatms,
®ypbe U ap., uX GU3NUECKUl CMBICII, aHAJIOT'MH C TEIUIOBBIM M01001MeM IPUMEHUTENBHO K razaM
n xuakocTaM. Pacuer Ko3(pPHUIMEHTOB MaccoOTJauu B almaparax pas3jIMyHbIX THUIOB IO
YpaBHEHUSIM ¢ Oe3pa3MepHBbIMU IIEPEMEHHBIMH.

Macconepenaya. OcHoBHOe ypaBHeHHE Macconepenaud. COOTHOIIEHUE — MEXIY
ko3d¢uLmeHTaMd  Maccollepeiadyd M MaccoOTAauyM, aJAUTUBHOCTh  AU(PQPY3HOHHBIX
conpotuBiieHnd. VHTeHCUuUKalusg mMacconepenayd MyTeM BO3JEHCTBUS Ha JIMMUTUPYIOUIYIO
CTaJIuIO.

Bnusinue ycnoBuil  (Temmeparypbl, JAaBlIEHUs, KOHLEHTpalUui) Ha HampaBieHHE
MaccorepeHoca Ha mpuMepax abcopOuu; TpUHIUITEI BEIOOpa aOCOPOEHTOB.

3.3. ®a30BOE PABHOBECHE.

MarepuanbHblii  0ajaHC HENPEPHIBHOTO YCTAHOBUBILErOCS IIpollecca IMpU  PazIUUHbIX
crioco6ax BeIpaXKEHHS COCTAaBOB (a3 U X PacX0JI0B; ypaBHEHUS pabOUuX JTUHUIL.

[IpenenbHble KOHLEHTPALUK paclpeAesieMOTro KOMIIOHEHTa B OTJAIOLIEH U U3BJIEKarOIIeH
¢dazax an8 OPOTUBOTOYHBIX MpOIlecCOB. MakcuManibHO BO3MOXKHAsl CTENEHb W3BJICUEHUS,
MUHUMAaJIbHBIA U ONTUMAJIbHBIN pacxobl U3BJIEKaroLel Ga3bl.

3.4. Metoab! pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomnepeuHoro cedeHusi (IuameTpa) KOJOHHBI, NPENEIBbHO JOMYyCTUMAs U
SKOHOMMYECKH ONTUMAaJIbHAsI CKOPOCTH CIJIOUIHOM (ha3bl.

PannonanbHbI BBIOOP B3aMMHOTO HAIlpaBJICHUs ABMXKEHUS (pa3 U opraHu3alii MOTOKOB B
MaccooOMEHHBIX ammapaTax. Pacuer MaccOOOMEHHBIX MPOIECCOB M alIapaToB JJIsi CUCTEM C
OJIHUM pacrpesieisieMblM KOMIOHEHTOM. OCHOBBI pacdyeTa BbICOTHI MacCOOOMEHHBIX alnapaTroB
C HENpPEpBIBHBIM U CTYNEHYaThIM KOHTakTOM (¢a3. /[Ba OCHOBHBIX METOJA pacyera: Ha OCHOBE
K03 (UILIMEHTOB Maccolepeaud U Ha OCHOBE NOHSTHUS TEOPETHUYECKOW CTYNEHH pa3/esieHUs.
[TonsiTe yucna eAMHMIl NEepPeHOoca W BBICOTHI €AMHULBI nepeHoca. dakTop Maccomepenayu.
CpenHsas [nBWXKyILIas cuila Macconepenadyd. BiusHue npoAoJbHOrO IEepeMellnBaHus Ha
CPEIHIOI JBUXKYILIYIO cuily Macconepenauu. Ilponeaypa pacuera, ocHoBaHHasi Ha 0OBEMHBIX
ko3¢ dunmenTax macconepeaayu. I'papuueckuii 1 aHATUTUYECKUN METObI pacyeTa.

Pacyer BbICOTBI MacCOOOMEHHBIX ammapaToB C€O CTyNEHYaTbIM KOHTakToM  (as.
OddextuBHOCTh cTyneHu mo Moapdpu. CBs3p uncna enuHuil nepeHoca u JjokaabHoro KIT/]
cryneHd 1o Mbpapdpu. UucneHHBIM pacueT «OT CTYNEHHM K CTYNEHU» MU €ro rpaduyeckas
MHTEpIpETALUs C UCIOJIb30BAHUEM «KMHETHYECKOMN JIMHUW». YUeT CTPYKTypbl NOTOKOB 1 KIIJI
tapenku. OcoOeHHOCTH pacuera TapesibyaThlX KOJOHH Ha OCHOBE IOHSATUS TEOPETUYECKOM
Tapenku. Ynuciao JeiCTBUTENbHBIX U TEOPETUUECKUX TapesoK. D(PPEeKTUBHOCTD TapEIIKU.
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PannonanbHbI BHIOOP B3aMMHOTO HAIlpaBJICHUS ABMXKEHUS (Da3 U opraHu3aliy MOTOKOB B
MaccoOOMEHHBIX ammapaTax.

3.5. AGcopbuus.

OO0mue npUHOHUIBI YCTPOWCTBA M KiIacCH(UKAIMSA amnmapaToB i MacCOOOMEHHBIX
IIPOLIECCOB B cucTeMax '"ra3(map)-kuakocts". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHoBHBIE TUTIBI W O0JacTH TpPUMEHEHHs a0copOepoB: HACaIOYHBICE W TapeinbdaThie
KOJIOHHBI, anmnapaThl CO CIUIOIIHBIM M CEKIIMOHUPOBAHHBIM 0apOOTa)XKHBIM CJIOEM, almapartbl ¢
JUCTIEPIrUPOBAHUEM SKUJIKOCTH.

Cxembl  aOCOPOIIMOHHO-/IECOPOIIMOHHBIX YCTAHOBOK C  BBIJCJIIEHHEM H3BJIEUYEHHOIO
KOMIIOHEHTa W pereHepauueir abcopOeHTa (JecopOIueil Npu TMOBBILIEHHON TeMIeparype,
MOHM>KEHUEM JaBJICHUS, OTTyBKOM NHEPTHBIM HOCUTEJIEM).

3.6. ductwusanus. Pextudukamsi.

Paznenenue nuctmiisuuen KUAKUX TOMOTEHHBIX CMECeHl U CXKIDKEHHBIX ra3oB; o0jacTu
MIPUMEHEHUS] U 0COOCHHOCTH MPOBEACHHUS MTPOLIECCOB MPHU PA3IUYHOM JaBICHUU.

[TapoXuAKOCTHOE paBHOBECHE I CHUCTEM C TMOJHOM M OrpPaHUYEHHOW B3aWMHOMN
pacTBOPUMOCTBIO W €r0  BIMSHHE Ha  BO3MOXXHOCTb  pa3felieHuss KOMIIOHEHTOB
TUCTUIJUTSIIMOHHBIMHU MeTo1aMU. Pacuer paBHOBecHs Ui U€aJIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢ppakiMOHHas EpEroHKa; neperoHka c aeduaermanuein. MarepuaibHblil 6anaHc,
pacuer BbIXOJa IPOJYKTa U €r0 CPEIHEro COoCTaBa MpHU MEperoHke OMHApHBIX cMeceill. Cxembl
ycTaHOBOK. TeruioBble OalaHChl U pacueT pacXxo10B TEINIOHOCUTENEN I THUX IIPOLIECCOB.

Pextuduxarus. DU3MKO-XMMHUYECKHE OCHOBbI M OCOOEHHOCTH YCJIOBHH HpPOBEAECHUS
npoueccoB. CXeMbl YCTaHOBOK I HEMPEPHIBHON U MEPUOJUUECKON peKTU(PUKAIINN OUHAPHBIX
cmeceil. OcoOEHHOCTH YCTPONCTBA anmapaToB (HacaJOUHbIX M Tapeab4yaTbIX KOJIOHH) U BhIOOpa
peXKUMOB HMX pabOThl mpu pekTudukanuu (1Mo cpaBHEHHIO ¢ abcopOuwmeir). OcoOeHHOCTH
yCTpOIICTBa U BapuaHThl pabOThI UCHIApUTEIeH U JedaerMaTopos.

MonenupoBanue M pacueT IMPOLIECCOB W allllapaToB IMPU HENPEpPhIBHONW peKTHU(UKALNU
OuHapHBIX cucTeM. OCHOBBI YHMCIEHHOIO U I'pad0aHAIUTUYECKOr0 METOJI0B. MaTepuaibHbIi
Oamanc. PabGoume muammn. OmnpenereHue MUHAMAIBLHOTO U paboyero (uerMoBOro dmCIA.
TemnnoBoi#t OamaHC M pacyeT pacxol0B TEIJIOHOCUTENeH. [IpHHIMIBI TEXHUKO-2KOHOMUYECKOM
ONTUMM3ALIMM MpH pacuere paboyero (QJIerMoBOro umuciaa, pa3MepoB amnmaparypel U
sHepreTudeckux 3aTpar. OCHOBBI pacyera TapeiabuyaThblX M HACAJOUHBIX PEKTU(PUKAIIMOHHBIX
KOJIOHH.

Pa3znen 4. Ilpoumecchl M anmaparbl pa3jie/ieHUs] TeTepPOreHHbIX cucTeM (OCHOBHBbIE
rUJpoMexaHnyecKue mpoueccol).

4.1. PaznienieHne reTreporeHHbIx cucteM. OCHOBHBIEC MOHATUS U METOJIbL.

Knaccudukanus )KUIKux U ra30BbIX T€TEPOre€HHBIX CUCTEM: CYCIIEH3UH, IMYJIbCUHU, TIEHBI,
IbUIK, TyMaHbl. MaTepuanbHbli OajlaHC MPOIIECCOB Pa3AeIeHHUS T€TePOreHHbIX CUCTEM.

Onenka 3(p¢GeKTUBHOCTH U BHIOOP ONTHUMAIbHBIX MIPOLIECCOB U allapaToB Ui pa3ieeHUs
TeTEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenne XUAKMX M Ta30BBIX CHUCTEM B Moje cuil TsbkecTu. Pacuer ckopocteit
CBOOOJHOIO M CTECHEHHOI'O OCAXJICHHUS TBEPAbIX YACTUIl IIApOOOPa3HOM M OTIUYHBIX OT Hee
($hopM B T0JIE CHJIBI TSHKECTH.

[Ipoueccrel oTcTaMBaHWsl M YCTPOWCTBO alIapaTroB pa3JeieHUs] CYCIEH3UH, AMYJIbCUH U
nbUlel. Pacyer moOBEpXHOCTH OCaXKAEHUS U MPOU3BOIUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO H
JENCTBUE IMKIOHOB (ITPOCTHIX U OaTapeiHbIX), THAPOIMKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HENOABMXKHBIE 3€PHUCTBIE U MICEBI00KIKEHHBIE CIOU.

3HaueHue TUJPOJAMHAMUKH 3EPHUCTBIX CJIOEB B Mpolieccax (UIbTpPOBaHHUSA, TEIJIO- U
MaccooOMeHa, TeTeporeHHoro karanu3a W Jp. OCHOBHbBIE XapaKTEPUCTHKU OSTHUX CIIOEB:
JUCIIEPCHOCTD, Y/EIbHas TOBEPXHOCTb, IOPO3HOCTh, IKBUBAJIEHTHBIN qUaMeTp KaHayioB. Pacuer
TU/IPaBIMYECKOrO COMPOTHUBIICHUS CJ0sA. ['MapaBIMyecKkoe COMPOTHBJICHHUE CJIOEB HAcaJokK
IIPOMBIIIJIEHHBIX Macco- U TEII0O0OMEHHBIX anmnapaToB.
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PexxuMmbl TedeHMs] NMOTOKOB B HAcaJOYHBIX KOJIOHHaX. [ 'MIpaBIMdecKoe CONPOTHUBIICHHE,
SIBJICHUS TIOJIBUCAHU, 3aXJICOBIBAHMSI M1 HHBEPCHH (a3 U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

l'upponuHamMuka  MCEBIOOXKIKEHHBIX  (Kumsmux) cinoeB. OOnacTb  NpUMEHEHHS
MICEBJIO0KIKECHHUSL. OcHoBHbIE XapaKTEepPUCTUKU MICEBJI00KUKEHHOTO COCTOSIHUSL.
['mppaBnuueckoe conpoTuBieHUE. PacdeT ckopocTel MCeBI00KUKEHUSI U CBOOOTHOTO BUTAHUS,
BBICOTBI  IICEBJOOXKIKEHHOro ciosi. OAHOpPOJHOE U HEOAHOPOJHOE  IICEBJIOOKMKEHHE.
OcoOeHHOCTH TICEeBIOOXKIKEHUS MOJIMIUCIEPCHBIX clioeB. IIHeBMO- M TUApOTpaHCHIOPT
3€pHUCTBIX TBEP/bIX MaTEPUAIIOB.

4.4, OunbTpOBaHUE CYCIIEH3UI M OYMCTKA Ta30B OT MBUICH.

Creuu¢urka MoBEACHUS OCATKOB KaK 3EPHHUCTBIX CIIOEB: CKMMAE€Mble U HEC)KUMaEMbIe
ocaniku. Bunel QunpTpoBanbHBIX Neperopofok. DakTopbl, BIUAIOLIME HA CKOPOCTh
¢buIbTpOBaHUS. OunbTpoBaHUE npu MIOCTOSIHHOM CKOpPOCTH (GunbTpOBaHMUSL.
DKCIepUMEHTAIbHOE OIpeieNieHue KOHCTaHT ypaBHeHUS ¢(uibTpoBaHus. Knaccudukanus u
YCTPOICTBO OCHOBHBIX THUIIOB HENPEPHIBHO U IEPUOJUYECKH paboTaromux (QUIBTPOB H
GUIbTPYIOIUX LHEHTPUDYT.

4. O0beM yueOHOM THCHMILINHBI.

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

q, .4, .4,
OO61asi TpyA0€MKOCTh UCITUTUTHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1MTOpHbIE 4,5 160 1.8 64 2,7 96
3aHSITHS
Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie pabots! (JIP) 0,9 32 - - 0,9 32
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHas paboTa 5,5 200 3,2 116 2,3 84

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 5.5 200 32 116 23 %4

JUCIUTLINHBI
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 CemecTp
Bun yueOHo# padoThl > 6
3E Actp. 3E Actp. 3E Actp.

q. q. q.
OO61ast TpPyA0€MKOCTh UCITUTUTHHBI 12 324 6 162 6 162
KonrakTHas pabdora - ay1MTOpHbIE 4,5 120 1.8 48 2,7 7
3aHATHS
Jlexinm 1,8 48 0,9 24 0,9 24
Jlaboparopusie padboTs! (JIP) 0,9 24 - - 0,9 24
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHAs paboTa 5,5 150 3,2 87 2,3 63
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 5.5 150 3.0 27 23 63
JUCIUTLINHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 ‘ 54 ‘ 1,0 ‘ 27 \ 1,0 \ 27
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KonTakTHas paboTa - mpoMeKyTouHast 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 AUCHUIIMHbBI
«O01Iag XuMH4YecKas TeXHOJIOTrus»

1. Heap aucnumiannbl — GOpMUPOBAaHUE 3HAHUM B 00JIaCTH pealn3allud XUMHKO-
TEXHOJIOTHYECKHX TPOLECCOB C Y4ETOM (PU3UKO-XHUMHUYECKUX OCOOEHHOCTEH MPOTEKAIOUINX
peakuuii, BbIOOpPa ONTUMAIBHBIX YCIOBUN pealM3yeMbIX IPOLECCOB, BbIOOpa A(PHEKTUBHBIX
peaKTopoB, MPUOOPETEHHs] HaBBIKOB B COCTaBJIEHHMH MaTEpUAIbHBIX U TEIUIOBBIX OajaHCOB, B
pacuere MPOLECCOB U PEAKTOPOB Ha OCHOBE MAaTEMaTHYECKOIO MOJEIMPOBAHUS, IMOTYYEHUs
3HaHMUH B 00J1acTU pa3pabOTKU IHEpProcoeperarmux XuMuKo-Texojgoruueckux cucreM (XTC),
0€30TXO0/IHBIX ¥ MAJIOOTXOJHBIX TEXHOJOTUI Ha PUMEPE COBPEMEHHBIX IIPOU3BOICTB.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00yYAIOLIUIICA JOJIKEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

[1K-1.4, I1K-1.5, TIK-1.6.

3names:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO MCCIIEIOBAHNS B3aUMOJCHCTBHSI XUMUYECKUX MPEBPALICHUN U SBICHUN
IIEpeHoca Ha BCEX MACIITa0HBIX YPOBHSX;

— METOJIMKY BbIOOpa peakTopa U pacuéra npoiecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOLIECCHl U PEAKTOPhI XUMUYECKONW U OMOTEXHOJIOTHH;

— OCHOBHBIE ITPUHIIMIIBI OPraHU3aluid XUMHUYECKOTO MPOU3BOJACTBA, €r0 HePAPXUUECKYIO
CTPYKTYpPY, METObI OLIEHKH 3(h(PEKTUBHOCTH IPOU3BO/ICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemy:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XMMHUECKOIO IIPOLIECcca;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JaHHOTO IIPOAYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3¢ (HEKTUBHBIN TUI PEAKTOPA;

— IIPOBECTH PacyeT TEXHOJIOTMUECKUX ITapaMeTpoB Ui 3a/laHHOTO MpoIliecca;

— OIpEAETUTh MapaMeTpbl HAaWTy4llled OpraHu3aluy Npolecca B XUMUUYECKOM PEAKTOPE.

Braoemy:

— MeToJJaMH aHanu3a 3p(EeKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BO/JICTB;

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

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. XuMnueckasi TeXHOJIOTHSI U XMMHYecKOe NIPOU3BOACTBO.

1.1. OcHOBHBIE OIIpee/IeHUs U I0JIOKEHUS.

Xumuaeckasi TexHOI0TusI. OOBEKT XUMUYECKON TEXHOJIOTHH. MexOoTpacaeBol XapakTep
XUMHUYECKON TEXHOJIOTHH. Pa3BUTHE XMMHUYECKHUX MPOU3BOJACTB M XUMHYECKOW TEXHOJIOTHH.
MecTo XuMHUYECKOM TEXHOJIOTUU B MPOMBILIUIEHHOW cepe U METOJ0B XUMUYECKON TEXHOJIOTUU
B HEXMMUYECKUX OTpacisix HIpoMbllieHHOCTH. CHCTEMHBIM aHalu3 CIOXHBIX CXeM U
B3aMMOJICHCTBAI DJJIEMEHTOB CXE€Mbl — IOHATHE M cojepkaHue wmertona. dusmyeckoe wu
MaTeMaTH4YeCKOe MOJEIMPOBAHNE, OTIPECIIEHNE U OCHOBHBIE TIOHATHS, UX MECTO B MH)KEHEPHO-
XUMHUYECKUX HUCCIENOBaHUAX M  pa3paboTkax. MecTto U 3Haue€HUWE HATypHOrO U
BBIYUCIIUTENIBHOTO 3KciepuMenTa. ComepikaHue 1 3aaui y4eOHOTo Kypca.
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1.2. XumMu4eckoe npou3BoaACTBO.

[lonsiTHE O XUMHYECKOM HPOU3BOACTBE. MHOTrO(QYHKIHOHAIBHOCTh XUMHYECKOIO
npousBojcTBa. OOmas CTPyKTypa XUMHMUYECKOTO IMpou3BoJACTBAa. OCHOBHbBIE IIOJCUCTEMBI
XUMHYECKOTO TpOou3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHME KOMIIOHEHTHI XUMHYECKOIO
IIPOU3BO/ICTBA.

KauecTBeHHbIE U KOJIMYECTBEHHbBIE [TOKA3ATEIN XUMHUYECKOTO IMPOU3BOJICTBA: TEXHOJIOTMUYECKHE,
SKOHOMMUECKHE, IKCIUTYaTallUOHHBIE, COLIMATIbHBIE.

1.3. CoipbeBble pecypchbl, BOa U JHEPIrUsl B XUMUYE€CKOM IPOU3BOACTBE.

Knaccugukanusi CbIpbeBBIX PECYpCOB IO pPAa3IMYHBIM MpU3HAKaM — (a3oBOMY
COCTOSIHUIO, MPOUCXOKJIECHUIO, HCTOYHUKaM. MMuHepanbHOE ChIpbe (pylIbl U TOJIE3HBIE
HCKOIIa€Mbl€), OpraHMYeCKOe IPHUPOJHOE ChIphe (TOPIOUME HCKOINAEMBbIE), PacTUTENbHOE U
KUBOTHOE CHIPbE, BTOPUYHOE ChIPbE€ — HUX HCIIOJIb30BAHHME M NyTU mepepaboTku. OCHOBHbBIE
criocoObl IEPBUYHOM 00pabOTKHU CHIPHS (0OOTaIeHne, OYUCTKA, MOTOTOBKA K TPAHCIIOPTUPOBKE
u mnepepabotke). I[loHsiTHe, CYIIHOCTL M NpPUMEpHl YIIyOJEHHUS HCIOJIB30BAHUS ChIPbS,
KOMOMHUPOBAHUS POU3BOJCTB U KOMILJIEKCHOM MepepaboTKU ChIPbSL.
3HaueHUe M UCHOJB30BaHUE BOJBl B XHMMHUYECKHMX MPOU3BOJACTBAX. VICTOYHHMKH BOJBL
TpeboBanusi K TEXHOJIOTHYECKOW W ObITOBOM Boje. [IpombllieHHass MOATOTOBKAa BOJBI U
METO/Ibl €€ OYHMCTKH OT mpumeceil. OCHOBHbIE METO/bl KOHTPOJI KayecTBa BOJbl. DKOHOMUS
BOJIONIOTPEOJICHHS B TPOU3BOACTBE. BOI00OOPOTHBIE CHCTEMBI.

Bunel ¥ HUCTOYHHMKM SHEPrud B XUMMUYECKON MPOMBIIIJIEHHOCTH. Macitalbl
noTpebiieHnss U CcrnocoObl YMEHBIIEHHs] 3Heprerudeckux 3arpar. CyHmIHOCTh M IpUMEpPbI
pereHepany M peKylnepanuuud SHEpPrud. OHEProTeXHOJIOIMYeCKHe CHCTeMbl. BTopuuHbie
SHEPreTUYECKHUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB M PEaKTOPOB.

2.1. OcHOBHBIE ONpeeseHUs U MOJT0KeHH.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX IpeBpaleHUu -
CTEXMOMETPUYECKUE, TEepMOJUHAMHUYECKue, KuHeThyeckue. [lokazarennm  XMMHUYECKOTO
MIPEBPALLIEHUS — CTENEHb MPEBPALIEHUs], BBIXO] NPOAYKTa, UHTErpaibHas U quddepeHnmanbHas
CEJIEKTUBHOCTHU, CKOPOCTH PEAKLMU U MPEBPAILEHUS PEareHTOB.

2.2. XuMH4yecKue nmpouecchbl.

Onpenenenue. Kiaccupukanys XMMHUYECKUX MPOIECCOB IO Pa3IMYHBIM MPU3HAKAM —
XUMHYECKUM (BUJ XUMUYECKOM pEaKIHH, TEPMOJNHAMUYECKHE XapaKTEpUCTUKU, CXeMma
npeBpaleHuil) 1 (a3oBbIM (YUCIIO U arperaTHoe cocTosiHue ¢as).

I'omorenHnsIii xumuueckuid npouecc. Onpenenenue U npumepsl. BiusHue XumMudeckux
MIPU3HAKOB U YCIIOBUI MTPOTEKAaHUs Ipoliecca Ha ero rnokasarenau. CrnocoObl MHTEHCU(DUKALIUH.
[lonsitne onTuManbHbIX TeMmieparyp. ONTUMalbHbIE TeMIEpaTypbl [UIsl OOpaTUMBIX U
HEOOpaTUMBIX 9K30- U SHJIOTEPMUYECKUX PEAKIIHM.

I'ereporennslil (HekaTaIUTUYECKUI) XUMUYeCcKUil npouecc. OnpeneneHue U MpUMEPHI.
CrpykTypa mporecca u ero cocrapisiromue (craguu). HalGmrogaemass cKOpOCTh XUMHUYECKOTO
npeBparnieHus. O6mactu (peKUMBI) TPOTEKAHUS TIPOIIECCa, TUMUTHPYIOIIAs CTaIUS.

['eTeporennsiii xumuueckuii mporecc '"raz (GKuakocTh) - TBepmoe". OOoCHOBaHUE,
MMOCTPOCHUE M aHAIN3 MAaTEeMAaTHYECKOW MOJIETH ISl PEaKIIuid TOpeHHs (MOETh "COKUMAIOIIAsICS
chepa") m TOMOXMMHUUECKOW (MOJenb 'C HeB3ammoAeHcTByromuM sapom"). Habmromaemas
CKOPOCTh TIpEBpallleHUsl, BpeMs NPEBpallCHUs U IMYyTH HHTEHCU(PHUKAUUU JUIsl pa3iIMyuHBIX
oOnactei MpoTeKaHus mpoLecca.

I'ereporennslii XxuMuyeckuil mporecc '"ra3 (KUAKOCTb) - KUJAKOCTH". OOOCHOBaHHE,
MIOCTPOCHHE M aHalIu3 MaremMaTuueckod mojenu. HaOmromaemasi CKOpOCTh HpeBpalleHUs U
obnactu nporekanus npouecca. [lyru nunTencudukanuy uis pa3audHbIX PEKUMOB IpoIiecca.
Karanutuueckuii mpouecc. Onpenenenue, knaccudukanus, TpuMepsl. ['eTeporeHHbIi KaTanus
Ha TBepAoM KaTtanuzatope. OOOCHOBaHUE, MOCTPOCHUE M aHAIW3 MaTEMaTHYECKONM MOJENU Ha
KaTaJUTHYECKON MOBEPXHOCTH U B MOPHUCTOM 3epHEe KaTanuzaropa. Habmriomaemast ckopocThb
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mpeBpamieHuss U o0nacTu npoTekaHus mnpoiiecca. CTENeHb WCIMOJNIb30BAHUS BHYTPEHHEH
noBepxHOCTH. [lyTn nHTEHCU(DUKAIINN KaTATUTUYECKUX TIPOIIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

Ompenenenre W Ha3HAUYCHHE XHUMHUYECKOTO peakTopa. PeakTopbl B XUMHUYECKUX U
HEXUMHUYECKUX OTPACiAX MNPOMBIIUICHHOCTH. (O030p THNOB XUMHYECKHUX PEAKTOpPOB, WX
CTPYKTYpPHBIE JJIEMEHTHI (pEakllMOHHAs 30HA, YCTPOWCTBA BBOJAa M BBIBOJA, CMEIICHUS,
paszenieHuss U PACIPECIICHUS TTOTOKOB, TEMJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIC MPOIECCHl U
SIBJICHUS B HUX.

Cucremaruzanusi MPOIECCOB B XMMUYECKOM pEaKTOpe Mo MacmrTady UX MPOTEKaHHS:

XUMUYECKas PEaKius, XUMHUYECKHHA TPOlecC B DIEMEHTapHOM O00beMe, TMpOIECChl B
PEaKIMOHHOM JJIEMEHTE M B PEAaKTOpE B IIEJIOM, UX B3aMMOCBSI3b M MEpapXHUecKas CTPYKTypa
MaTeMaTHYeCKOW MOJenu mpolecca B peaktope. [Ipumepbl mpoueccoB B pa3iIMYHBIX BHIAX
XUMHUYECKUX PEAKTOPOB.
Knaccudukanuss mpoieccoB B peakTopax IO Pa3IUYHBIM TMPU3HAKAM - BUJ XUMHUYECKOTO
mporiecca, OpraHu3aiys TOTOKOB pEareHTOB (CXeMa [BIDKCHHS PEreHTOB dYepe3 pPeakTop,
CTPYKTYpa IMOTOKOB B PEAKIIMOHHOW 30HE), OPraHU3aIMs TEIIOBBIX TTOTOKOB (TETUIOBOW PEKUM,
cXeMa TeriooOMeHa), CTallMOHAPHOCTH Mpolecca.

O6ocHOBaHME W TIOCTPOCHHE MAaTEMAaTHUYECKOW MOJENTH TMpollecca B PEaKTOpax
Pa3IMYHOTO TUIIA KaK CUCTEMbI YPAaBHEHHH MAaTEpUaIbHOTO M TEIUIOBOTO OajlaHCOB Ha OCHOBE
JTAHHBIX O CTPYKTYyp€ TMOTOKA, XUMHYECKUX TNPEBPAIICHHIX, SIBICHUSAX IEpeHOca Teruia |
BeIIeCTBA M HUX B3auMojeicTBuu. CucreMarmzanus W KilacCH(PHUKAIMg MaTeMaTHYeCKUX
Mo/eJiel MPOIIECCOB B peaKTopax.

N3oTepmuueckne mporecchl B XMMHYECKOM peakTope. BnusHue CTpyKTypbl TOTOKa
(mgeambHOE CMENICHWE W BBITECHEHHWE), CTAllMOHAPHOCTH Tiporecca (MPOTOYHBIA U
MIEPUOANYECKHH ), TapaMeTPOB U YCIOBUM MPOTEKAHUS Tpoiiecca (TemrepaTrypa, KOHIICHTPAIIHs,
naBJeHue, 00beM PEeaKIIMOHHOM 30HBI, BpeMs ), BUJIa XUMUYECKON peakiuu (MpOCTas U CIOXKHAs,
obpatumasi U HeoOpaTMMas) W €€ MapaMeTPOB HAa MPOQWIM KOHIICHTPAMA W TIOKa3aTelu
mporiecca B peakTope (CTENeHb MPEBpaIIEHHUs, BBIXOJ MPOAYKTA, CEICKTHBHOCTH IPOIECCA).
OcHoBbl pacuera mpomecca B peakrtope. ComoctaBieHue 3(PQGEKTUBHOCTH MPOIECCOB B
peakTopax, ONMMChIBAEMBIX MOJIEIISIMU UCATHPHOTO CMEIICHHS i BBITCCHCHHUSI.

HewnsoTtepmuueckne mpomecchl B XMMHUYECKHX peakTopax. OpraHm3aius TerIOBbIX
MMOTOKOB U PEKUMOB B XUMHUECKHX peakTopax. Pacmpenenenue TeMneparypbl, KOHIICHTPAIMA 1
CTENEHW TPEBPAIICHUS B PEAKTOpE B pPEKUMaX HACATHHOTO CMENIEHUS ¥ BBITECHEHUS,
agnabaTuyeckoM U C TerooOMeHoM. CBs3b TeMIIEpaTypbl M CTENEHU TIPEBPAICHUS B
agunabatuueckom mporiecce. CormocTaBiieHHE C HW30TEPMUYECKUM pexumMoM. Yucio u
YCTOMYHMBOCTH CTAIMOHAPHBIX PEKUMOB B PEAKTOPAX UACATHHOTO CMEIICHUSI.

2.4. [IpoMbllLIeHHbIe XMMUYECKHE PEaKTOPbI.

Ha KOHKpeTHBIX mpuMepax MPEeaIMETHO PACCMATPUBAIOTCS MPOMBIIUICHHBIE PEaKTOPHI
JUTSI TPOBEACHUSI TOMOT€HHBIX, TETEPOTCHHBIX U KATATUTHYECKUX MPOIIECCOB — TUITBI PEAKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEePUCTUKU U OCOOCHHOCTH PEXKHUMa, 00JIaCTH UCTIOIH30BAHMS.

Pazgea 3. Xummnuyeckoe nNpou3BOJACTBO, KAK XMMUKO-TEXHOJIOTMYEeCKasi CHCTeMA.

3.1. CTpyKkTypa M onucaHue XHMUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOE TMPOM3BOJICTBO KaK XMUMHUKO-TexHojornueckas cucrema (XTC). Ionstue
cucteMbl M XTC. CocraB XTC: »jeMeHTBI, CBI3H, HIOACUCTEMBL. OJaeMeHTE XTC,
KJaccu(uKalus 1mo BUAY MPOLIECCOB U Ha3HAYCHHIO. TeXHOJOrnyeckue cBsi3u daemMeHToB XTC
(morokwm). IlocnemoBaTenbHas, mapajuieNbHAs, pa3BETBIEHHAs, IOCJIEI0BATEILHO-00BOHAS
(6aitmmac), oOpatHast (PEIUKII) TEXHOJOTUYECKUE CBsI3U. VIX CXeMBbI U Ha3HAYCHHE.

Onucanne XTC. Buasr moneneit XTC - onucarensHbie U rpaduyeckue. OnucarenbHbIe
MOJIETM - XHMHYECKas CXeMa U MaTeMaThdeckas Mojenb. [paduueckue wmoaenu -
(yHKIMOHANIbHAS, TEXHOJIOTHYECKasi, CTPYKTypHas ¢ JApyrue (CIeIHaIbHBIC) CXEMBI.
Haznavenue, npuMeHeHNE U B3aMMOCBSI3b MO/IEIICH.
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3.2. Ananus XTC.

[Tonsarue, 3amaunm u pe3ynabtaThl aHammza XTC - cocrosaue XTC, maTepuanbHBIA U
TEIJIOBOM OallaHChl, MOKA3aTeNU XUMUYECKOTO IIPOM3BOICTBA.

CpoiictBa XTC kak CHCTEMBI: B3aMMOCBS3aHHOCTh PEKHMOB 3JIEMEHTOB, pa3ndyue
ONTUMAJIBHOCTU DJJIEMEHTa OJMHOYHOIO U B CHUCTEME, YCTOMYMBOCTh M CYIIECTBOBAHHE
CTallMOHAPHBIX PEXKUMOB U JIp.

MarepuanbHblii U TEIUIOBOM OanaHchl. MeToiMKa cOCTaBICHMS U pacueTa MaTepualIbHbIX
n temioBbix OamancoB XTC um ee moacucrteM. OcoOeHHOCTH pacyeTa OajaHCOB B CXeMax ¢
perukioM. @opmbl mpeacTaBiaeHus 0anaHcoB (Ta0NHIIbI, IUAarPaMMBbl U Ip.).

Marepuanbublii  OamaHc Uil  MAacCOOOMEHHBIX U pPEaKUHUOHHBIX  3JIEMEHTOB.
Hcnonb3oBaHUE CTEXMOMETPUYECKHX, TEPMOJAMHAMUYECKUX U MeEX(]a3HbIX OanaHCOBBIX
cooTHoleHuH. CTeneHb UCII0JIb30BAHMSI CHIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPTeTUYECKUH (110 MOJHOM SHEPruu) U 3KCEPreTUYecKuil OaaHChl U
KIIJI. Ix conocraBienue u ucmoiab3oBanue B aHammze X TC.

3.3. Cunre3 XTC.

[lonstne u 3amaunm cuHTe3a XTC. OcHoBHble Hdtanbl paszpabotku XTC. Pounb
MaTeMaTUYECKHUX U 3BPUCTUUYECKHX METOJIOB.

OcHoBHble koHLenuuu IMpu cuHTe3e XTC: NOJHOE HCNOIb30BAaHUE CBHIPHEBBIX H
SHEPreTUUECKUX PECYPCOB, MUHUMM3AIUS OTX0/I0B, ONITUMAJILHOE HCIOJIb30BaHUE allapaTyphl.
Ux copepxanue u cnocoObl peanuszanuu. KomOMHMpOBaHHBIE MPOU3BOJACTBA, COBMEILEHHBIE
MIPOLIECChl, BTOPUYHBIE SHEPreTUYECKHE PECypChbl, HHEPrOTEXHOJOTMYECKHE CHCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOJHbIE TPOU3BOJICTBA - UX MOHSTHSI, 0COOEHHOCTHU
U IPUMEHEHHUE.

OpHOPOJHBIE TEXHOJOTMYECKHE CXEMbl: CHCTEMa pPEKYyIEepaTUBHOIO TEIJI00OMEHa,
CUCTEeMa pa3JielIeHUsi MHOTOKOMIIOHEHTHOM CMecH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUS UX
ONTUMAJIbHOU CTPYKTYpPBI

Pa3nes 4. [lpoMbinuieHHbIe XMMHYeCKHE IIPOM3BO/ICTBA.

XUMHYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK peanu3alus U3y4eHHBIX
TEOPETUYECKUX OCHOB XHMMHUKO-TeXHoJornyeckux mnpoueccoB u XTC, KoHUenuuili nocTpoeHus
BeIcOKOA(PexTuBHONM XTC. OCHOBHOM aKIeHT Jenaercs Ha (PU3HKO-XUMUYECKHE OCHOBBI
KOHLIETIIUM TOCTPOCHUSI TEXHOJIOTUYECKOM CXeMbl MPOU3BOJACTBA U €ro IMOJCHCTEM.
[IpousBoacTBo cepHOil kucioThl. [IponsBoncTBo ammuaka. [Ipou3BoACTBO a30THOM KHUCIOTHI.
[IpousBocTBO cTHpOIIA.

Pa3nen 5. CoBpeMeHHbIe TeHAeHIMU B PA3BUTHH XUMHUY€CKOi TEXHOJIOTMH.

Tekyliee cocTOSTHUE XMMHUYECKON MPOMBIIIEHHOCTH B MUPE U TEH/ICHIIUU €€ Pa3BUTHSL.
[lepcrieKTUBHBIE HCTOUHUKH ChIPbs U dHepruu. Kiacrepuzanus XMMHUYECKON POMBIILIIIEHHOCTH.
CoBMmenieHHble Mpolecchl. ['MOKMe U mepecTpanBaeMble TEXHOJOruyeckue cxembl. Hobie
XUMMKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OJTyYeHHs NpoAyKToB. HanoTexHoorus.

4. O0bémM yueOHOM THCHMIINHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax, | Actp.
3E
4. 4.

O01mas TpyA0eMKOCTh JUCHMIJIMHbI 7 252 189
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 3,33 120 90
Bujx koHTpOJIS:
JK3aMeH 1 ‘ 36 ‘ 27
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KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 0,4 0,3
IToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KoHTpost IK3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TEXHOJIOTHYEeCKHUMH MPOLecCaMu»

1. Heap aucuMnaMHbI — 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABICHUS] XUMHKO-
texHojoruyeckumu mnporeccamu (CY XTII), npuBuTh HaBBIKM M YMEHHUS aHAJIW3a CBOWCTB
XTII, kak OOBEKTOB YIpaBiICHUS W MPAKTUYECKOIO MPUMEHEHHUS TEXHUUYECKUX CpPEICTB
YIpaBJICHUS.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-1.7, I1K-1.8, TIK-1.9.

3uamo:

— OCHOBHBIE MTOHATHSI TEOPUHU YIIPABJICHHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BHJbI cHCTeM aBToMaruueckoro ympasieHuss (CAY) u  3aKoHBI
pEryinupoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;

— METO/Ibl U CPEJCTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTMYECKHUX TapaMETPOB;

— ycroitunBocth CAY;

— OCHOBHBbIC TIOHATUSI O HenuHeHbIX CAY, penelHbIX CcucTeMax, JOTHYECKHUX
QIrOpUTMax yIpaBieHUs, alallTUBHBIX U ONTUMAIbHBIX CUCTEMAX YIIPABICHUS.

Ymemu:

— ONpE/AENATh OCHOBHBIE CTAaTUYECKHUE U JAUHAMUYECKHE XapaKTEPUCTHUKU OOBEKTOB
YIPABJICHUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— olLleHuBaTh ycroitunBocth CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Asst AuarHoctuku XTI

Braoemy:

— METOJJaMi TEOPUU aBTOMATUYECKOTO PErylIUpOBaHUs, OPraHU3alUU U pacuéra CUCTEM
ONTUMAJILHOTO YIPaBIEHUS IPOLECCAMU XUMUYECKONW TEXHOJIOTHH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pa3nen 1. OcHoBHBIE NOHATHSA ylnpaBJieHHA XMMMKO-TEXHOJIOTH4eCKUMHU
NpoueccamH.

3HaueHue aBTOMATUYECKOIO YIPAaBJIEHUS JJsl pa3BUTHUS XUMUYECKON IMPOMBIIIIEHHOCTH.
OcoOeHHOCTH  yIpaBJI€HUS XUMHUYECKUM MPEOIPUSITHUEM U XUMHUKO-TEXHOJOTHYECKUM
npoueccoM. TeXHUKO-3KOHOMUYECKHH A(PGEeKT BHEAPEHHs aBTOMATHU3UPOBAHHBIX CHCTEM
ynpaBieHusi. Ponp cuctem ympaBiieHHsT B 00CCIEYEHHH O€30MacCHOCTH XUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYKarolien cpeapl. OCHOBHBIE TEPMUHBI U ompenenenus. Mepapxus
ynpasieHusi. OCHOBHble NpPHUHLUIBI YynpasieHusa. Kiaccuukanus cucteM yrpaBieHUS
OynkunoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremaruueckue moaenu CAY. lunamuyeckue xapakrepuctuku CAY. Ucnonb3oBanue
onepanuoHHOro ucunciaenus ais ananuza CAY. Tunobsle nuHaMuyeckue 3BeHbs. BpemeHHbie
U YacTOTHBbIE XapaKTEPUCTUKH. OKBHUBAJIECHTHbIE IPEOOpPAa30BaHUS CTPYKTYPHBIX CXEM.
YcroituuBocTth nuHeHHBIX CAY ¢ o0patHOil cBs3blo. Kilaccugukanus U OCHOBHbIE CBOWCTBa
00BEKTOB YyIpaBieHHs. MeTo/abl OINpeAeseHUs] CBOMCTB OOBEKTOB YympaBieHus. OCHOBHbIE
3aKOHBI PETYIUPOBaHUS. PeryiasTopsl Ha OCHOBE UCKYCCTBEHHbBIX HEUPOHHBIX ceTeil. L{udposbie
u poOacTHbIE CUCTEMBl yrpaBieHUs. BbiOOp 3akoHa peryiMpoBaHUsS U ONIpEeIelIeHue
ONTUMAJIBHBIX TAPAMETPOB HACTPONKHU IPOMBILUIEHHBIX PETYISTOPOB.
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Paszpnen 3. U3MepeHne TEXHOJIOTHYECKHX IapaMeTpPOB XHMHUKO-TEXHOJOTHYeCKOIro
npouecca.

l'ocynapctBenHasi cucrtemMa NPOMBILUICHHBIX HPUOOPOB M CPEACTB aBTOMATHU3alMH.
OcHOBHBIE TEPMHUHBI M OIpeaeiaeHus MeTpojorud. Meroasl u3Mepenuil. Cpeznctsa
U3MEpUTENbHONM TEXHUKHU, HUX CTAaTHYECKHME M JuHamMuueckue cBoicTBa. IlorpemHoctu
m3meperuit. CrocoObl nepenaun uHopMauu Ha paccrosHue. Opranuszanus JUCTAaHIIMOHHOMN
muarHoctTukn  XTII. M3MepeHne OCHOBHBIX TEXHOJIOTMYECKUMX IapaMeTpOB: JIABJICHHS,
TEMIIepaTypbl, pacXxoJa U KOJMYECTBA, YPOBHS KUAKOCTH U CHIIYYMX MaTepUaOB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEILLIECTB.

Paznen 4. OcHOBbI NpPOEKTHPOBAHUSI ABTOMATHYECKHUX CHCTEM YIpaBJIeHHUS
XMMMKO-TEXHOJIOTMYeCKHMMH MPOLecCAMHU.

OcoOennoctu ynpaBinenuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJOIMUECKUX
napaMeTpoB: pacxoja, JaBieHUs, TemnepaTypbl, ypoBHs, pH. Texunuueckue cpencrtsa CAY.
OcHOBHbIE PA3HOBUAHOCTH YIPABJSIIOMIMX YCTPOMCTB. THINBI, XapaKTEPUCTUKHM U pacuér
HCIIOJIHUTENBHBIX MEXaHU3MOB U PETYIUPYIOHNINX opraHoB. OdopMieHHe NMPOEKTHOIO 3aJaHus
Ha aBTOMAaTHU3allMI0 TEXHOJIOTUYECKOTO mpoliecca. BpiOOp Todek H3MEpeHHs, KOHTpPOJIs,
VIOpaBIsEMbIX [apaMEeTpOB M  YHPaBISIOMUX Bo3jaedcTBUN. CTaHaapThl W YCIOBHBIE
o0o3HayeHus sl TexHoyornyeckux cxeMm. OcHoBHble cBeneHus o6 ACY TII B xumuueckoit
npoMmbinieHHocTu. [lpumepst ACY TII B xumudeckoil npoMbIuieHHOCTH. OCHOBHBIE BBIBO/IbI
o kypcy. CoBpemennsie TeHaeHIMU B pazputun CY XTII.

4. O0béM yueOHOH THCUMTIIHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 5 180 135
KonrakTHasi padoTa — ayIUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie padboTs! (JIP) 0,433 16 12
CamocrosiTeJibHAs padoTa 2,67 96 72
CaMOoCTOSATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 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
Bua nToroBoro KOHTposi IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MopaesupoBaHue FJHEPro- U pecypcocoeperawuux npoueccoB

1 Leap qucuunIuHbl — IpruoOpeTeHre 0a30BbIX 3HAHUH 1T0 OCHOBHBIM pa3jieliaM Kypca,
a TaKKe YMEHHH W TMPAKTHUYECKMX HAaBBIKOB B 00JIACTU MOJCIMPOBAHUS DHEPro- H
pecypcocOeperammmux MpoIeccoB, UCHOJIb3YeMbIX MPH PEIICHHH HAyYHBIX W MPAKTHYECKUX
3azad.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaOIMACH JOJI2KeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMHU UX TOCTHKCHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; T1K-3.1; TIK-3.2; I1K-3.3

3names:
® METOJBl TOCTPOCHUS  OMIHUPUYECKUX  (CTATUCTUYECKUX) U (PUBUKO-XUMHUYECKHUX

(TeopeTHYeCcKUX) Mo IeNIel XUMUKO-TEXHOJIOTHYECKUX TPOIIECCOB;
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e MeTOoAbl MACHTU(UKALMM MaTeMaTHYECKUX OINHUCAHUN TEXHOJIOTUYECKUX IIPOLIECCOB Ha
OCHOBE IKCIIEPUMEHTAIbHBIX TAHHBIX;
e METOAbl ONTUMHU3ALUUU  XUMHUKO-TEXHOJOTMYECKHMX  TPOLECCOB €  MPUMEHEHUEM
SMIUPUYECKUX U/ MU (PUZUKO-XUMHUECKUX MOJEIIEH;
Ymemo:
® [IPUMEHSATh W3BECTHbIE METOJbl BBIUMCIUTEIBHOM MAaTeMaTUKHM M MaTeMaTHU4ecKOM
CTaTUCTUKH JJIsl pelIeHUs] KOHKPETHBIX 3ajlau pacuera, MOAEITUPOBaHUS, UICHTU(PUKALUU U
ONTUMM3ALIMM TPU HCCIENOBAHUM, MPOEKTUPOBAHUM M YIPaBICHUM IPOILIECCaMU
XUMHYECKON TEXHOJIOTUH
® CIOJIBb30BaTh B CBOEHM MPaKTUYECKOW MAEATEIbHOCTH JUISL JIOCTHXKEHUS 3TUX Lejel
M3BECTHbBIE MAKEThl IPUKIATHBIX IPOTPaMM.
Braoemy:
¢ METOJAaMM MAaTeMaTU4YeCKOM CTaTUCTUKU s oOpabOTKM pe3ylbTaTOB aKTUBHBIX U
MTACCUBHBIX IKCIIEPUMEHTOB
® METOJAaMH BBIYMCIUTENILHON MAaTeMaTUKU i pa3pabOTKH U peasin3allii Ha KOMIbIOTEpax
QITOPUTMOB MOJIEIMPOBAHMS, UACHTU(PUKAIUN U ONTUMU3ALUHN XUMHUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB.
3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Tema 1. OcCHOBHbIC HOHATHS.

OCHOBHbIE TPUHLUIIBI KOMIIBIOTEPHOTO MOJIEIMPOBAHUS XHUMHUKO-TEXHOJIOTUYECKUX
nporeccoB (XTII). Maremarnueckue >MIUPHYECKHE M MaTEeMaTHUYECKUE (DU3UKO-XHMUYECKUE
MOJZENUM U KOMIBIOTEPHOE MojenupoBaHue. JleTepMUHUPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemMaTudeckue mojienu. [IpumeHeHre MeTo 00Tl CUCTEMHOIO aHaIu3a /Ui pelieHus 3a1a4
MozenupoBaHus. [IpyMeHeHHe NpHUHIMIIA «UEPHOro SIMUKa» TpU  MaTeMaTUYECKOM
MOJENUPOBAHNU. ABTOMATU3UPOBAHHBIE CUCTEMbI IPUKIATHONW nHpopMaTuku. Mepapxuueckas
CTPYKTypa XUMUYECKUX IMPOMU3BOJCTB M HX MareMarudeckux wmojeneil. IIpumenenue
KOMITBPIOTEPHBIX MOJIENEeH XUMHUYECKHX IpPOLIECCOB Ul aHajdu3a, ONTUMHU3AIMU U CHUHTE3a
XUMHKO-TEXHOJIOTHYECKUX cUcTeM. OCHOBHbBIE NPUEMbl MATEMAaTUYECKOTO MOJIECIHPOBAHUS:
AMIUPUYECKUHN, CTPYKTYPHBIA ((U3HKO-XUMHUYECKUN) U KOMOWHUPOBAHHBIN (TEOPETUUECKHUIA).
[TocTpoeHnne cTaTU4ECKUX U JUHAMHYECKMX Mojeneil. Pemenue npsmMeix 3agad. IIpoekTHbIN 1
MMOBEPOYHBIN (OLIEHOYHBIN) pacueT mporeccoB. Pemenne obpaTHeix 3amad. [lapamerpuueckas u
CTPYKTypHasi HJICHTHU(PUKALUS MaTeMAaTUYECKUX Mojeiei. YCTaHOBJIEHHE aJIeKBaTHOCTU
MaremMaTHdyeckux  moaeneil.  CTpareruss NpOBEAECHUS  PACUETHBIX  HUCCIEJOBaHUM U
KOMITBIOTEPHOTO MOJEIUPOBAHUS PEAIbHBIX ITPOLIECCOB.

Paznen 1. IlocTpoenume »>Mnupuyeckux Mojgesdeil XHMHKO-TEXHOJOTHYECKHX
NpoLeccoB.

Tema 1.1. DopMyJMpoBKa 3aJa4y¥ aNNpPOKCUMANMM  JAHHBIX /ISl ONHCAHMA
JKCIIePUMEHTAJILHBIX 3aBHCUMOCTEeHl M TOJYYEeHHs IMIMPUYECKHX MojeJieil Mpoleccos.
Bunsl xputepueB ammpoxcumanuu. Kpurepnii mMeTona HauMEHbIIMX — KBajapaTtoB. Pemenue
3a/1a4y anIpoOKCUMAaLWK JUIsl HEJTMHEWHOM M JMHEMHOM Mo mapaMmerpaM Mozeield. MaTtpuduHas
(dbopMynupoBKa 3a/lauM anmnpoKCUMaluu. AHAIUTUYECKUM M aJTOPUTMUYECKUM MOAXOMAbI AJIs
pelleHus 3aJlaud annpoKCUMAallUW JJIs JIMHEWHBIX WU JIMHEAPU30BAHHBIX MOJENIe METOJ0M
HaMMEHBUINX KBaJIPaTOB.

Tema 1.2. HopmanbHblii 32aK0H pacnpeieaeHus /Ui BeKTOPHbIX CJIYYANHBIX BeJHYUHbI U
onpejesieHHe WX YHMCIAOBBIX XapaKTepucTHK. MaTemMaTHuecKoe 0XUAaHWE U JUCIIEpPCHsl IS
BEKTOPHBIX CJIy4alHBIX BEIWYMH. J[MCIIEpCHOHHBIM M KOpPPEJSIMMOHHBIN aHaiu3. [loHsATus
JUCIIEPCUU  BOCIPOM3BOJUMOCTH M aJIEKBaTHOCTH, a TaKK€ - OCTaTOYHOW JHCIIEPCHH.
Onpenenenre BbIOOPOYHBIX KOIPPUIMEHTOB KOppeasuuu U Ko3dduineHta MHOXKECTBEHHON
koppensiuy. CTaTUCTUYECKUH TMOJAXOJ K OIpPENeNIeHUI0 OIIMOOK M TMOrpeurHocTed B
AKCIEPUMEHTAJIbHBIX TOUKAX U3MEPEHUH.

Tema 1.3. PerpeccHoHHbINH U KOPPEJISANMOHHbIN aHAIM3 IS NOCTPOCHHUS IMIMPHYECKUX
Mojiesieil HA OCHOBe JAHHBIX MACCHBHOIO JKcnepuMeHTa. [loHsaTus (yHKUMM OTKIMKa U
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¢akTopoB. OCHOBHBIE NOMYIIEHUS PErPECCHOHHOIO U KOPPENALMOHHOro aHanu3a. Kpurepuu
MIPOBEPKU OJHOPOJHOCTH aAucriepcuil. Bbpibop BuIa ypaBHEHUH perpeccuu, a Takke
onpezeneHue Ko3(pQUIMEHTOB PErpeccud M HUX 3HAYMMOCTH C HCIOJB30BaHUEM KpHUTEpUs
CrerogenTa. [Iponenypa uckiItoueHUsT HE3HAYUMBIX KOA(PGUIIMEHTOB perpeccuu. OnpeneneHue
a/IeKBaTHOCTU PETPECCUOHHBIX MOJIENIEN ¢ MOMOIIIbIO KpuTepus dumiepa.

Tema 1.4. OcHOBHBbIE NOJI0KEHHS TEOPHH INJIAHMPOBAHUA JKcnepuMeHTOB (I): moJHbIH
dakTopublii dJxcnepuMedT (IIPI) U 00padoTKa ero pe3yjbTaToB. ONTUMAIBHBIE CBOWCTBA
MaTpUllbl TJIAHUPOBAHUS M CBOWCTBO OPTOrOHAIbHOCTH. OmpeneneHue Kod3PPUINMEHTOB
Mojenel, UX 3HAYUMOCTH M IIPOBEpKa aJIeKBaTHOCTU YpaBHEeHUs perpeccu. CBOMHCTBO
poTaTabeIbHOCTH MOJTHOTO (PAKTOPHOTO IKCTICPUMEHTA.

Tema 1.5. OcHOBHbIE I0JIO:KEHHMS] TE€OPUH _IUIaHMPOBaHuWs JIKcnepuMeHToB  (II):
OPTOrOHAJIbHBIN _IEHTPAJbHbIA _KOMNO3MUMOHHBIN _1JiaH (OLIKII) jkcnepuMeHTOB U
o0padorka ero pe3yiabtaroB. OOecnieueHHe OPTOrOHAJIBHOCTH MAaTpPULbl IJIAHUPOBAHUS U
ONpeJiefieHue BEIUYMHBI 3Be3qHOro Ieda. OmnpeaeneHue Kod(G(GUUIMEHTOB MOJEIH, HX
3HAYUMOCTH U OLIEHKa aJIeKBaTHOCTU  YpaBHEHUs perpeccuu. PacueTHoe BBIYUCIIEHUE
KOOPJAMHAT TOYKHA ONITUMYyMa (IKCTpEMyMa).

Tema 1.6._OnTuMu3anus 3KCHEPHUMEHTAJbLHBIX HCCAEI0BAHMI € NpUMeHEHHMEM MeTojAa
Bokca-Buiabcona. OCHOBHBIC MOAXOABI K ONTUMHU3AIMHN SKCIEPUMEHTATBHBIX HCCIICTIOBAHHIM.
DKclepUMEeHTaIbHO-CTaTUCTHYeCKUT MeTo. Crparerusi ABMXKEHHUST K ONTHUMYMY LI€JIE€BOM
byakuun (QyHKIMM — OTKJIMKA) TPATUEHTHBIM MeTonoM. KpuTepuu MOCTHIKEHHUS «IIOYTH
CTallMOHApHON 00JacTU» U METOJbl YTOUHEHUS MOJIOKEHUS ONTUMAJIbHONW TOYKU B (paKTOpHOM
MIPOCTPAHCTBE.

Pa3nea 2. IlocTpoenne GpU3NKO-XMMHYECKMX XUMHKO-TEXHOJIOTHYECKHUX IPOLIECCOB.

Tema 2.1 JTanbl MaTeMaTH4YecKOro MojeaupoBaHusi. PopMyaupoBKa THUIIOTES,
MIOCTPOCHUE MATEMaTHYECKOTO OMHMCAHMs, pa3padoTKa MOJAEIUPYIOIIEro alropuTMa, MpoBepKa
aJIeKBaTHOCTU MOJIEIM M UIACHTHUQHUKAIMS UX T[apaMeTpoB, pacyeTHbIE HCCIIeI0BaHUS
(BBIYMCIIUTEIBHBIN SKCIIEPUMEHT).

Tema 2.2 CocTaBJjieHue cHcTeM YPABHEHHMII MaTeMAaTHYeCKOr0 ONUCAHUS NIPOLECcCOB U
pa3padorka (BbIOOp) aJIrOpUTMOB UX peuieHWs. bOYHBIM OPUHIMI [TOCTPOCHHUS
CTPYKTYpPHBIX MaTeMaTH4eckux Mojenel. O00O0IIeHHOe ONHuCcaHnue IBUKEHHSI MOTOKOB (a3 B
anmaparax ¢ IMOMOUIbI0 T'HIPOJUHAMUYECKHX MOJIENEH, YYUTHIBAIOIIMX COCPEIOTOYEHHbIE U
pacnpe/esieHHble MCTOYHUKM BellecTBa W 3Hepruu (Temnorhbl). JIoKaabHble MHTEHCUBHOCTH
HMCTOYHUKOB BEIIECTBA U TEIUIOTHI B IOTOKAaX, COOTBETCTBYIOIIME pa3iIHYHbIM (PU3UKO-
XUMHUYECKUX IpoueccaM. OCHOBHBIE THUIIBI ypaBHEHUN MaTEeMaTHUECKOTO ONUCAHMSI XUMHKO-
TEXHOJIOTUYECKHUX MIPOLIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE AudPepeHuanbHbe U
nuddepeHnraibHble YpaBHEHUS B YACTHBIX TPOU3BO/IHBIX.

Tema 2.3 Maremarnyeckoe MOJCJHPOBAHUE CTANMOHAPHBIX M AMHAMHYECKHX
PEKUMOB THAPABJIMYECKHUX TMPOLECCOB B TPYOONPOBOAHBIX CHCTeMAX, IJI00aJIbHbIEe U
AeKOMIIO3MIIOHHbIEe MeTO/Ibl PellleHUsl CHCTeM HeJMHeHHbIX YPABHEHUI, a TaK:Ke IBHbIE U
HesIBHbIe METO/]bl YMCJIEHHOIO0 pelleHWsl cHcTeM OObIKHOBEHHBIX JM(depeHnnaIbLHBIX
ypaBHenmii. CocTaBiieHHE ypaBHEHUH MaTeMaTHU4YeCKOIro omnucaHusi mnpouecca. IloctpoeHue
MH(OPMALIMOHHBIX MAaTpULl MaTeMaTHYeCKUX Mojeied aias BbiOopa o0O01ero ajiaropurMa
pelIeHNsT — MOJEIHUPYIOLIEro aiaroputMa. Peanuzanus aaropuTMOB pPEUICHUS HEIMHEMHBIX M
OOBIKHOBEHHBIX UG depeHInanbHbIX ypaBHeHUH. Onucanue cranuoHapHbix pexxumoB XTII ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX W HEJIMHEWHBIX YpaBHEHUH. lTepallMOHHBIE alNrOpUTMBI
pemienus. [Ipumenenne meTonoB mpocThix urepanuii u Herlorona-Padcona g nmomyuenus
pemenus. [IpobGiema cxoaMMOCTH mpoiiecca pemieHus. J|eKOMIO3UIMOHHBIA METOJ peLICHUS
CJIOXHBIX CUCTEM KOHEUHbIX ypaBHeHHH. [locTpoenne nHdopmanioHHOM MaTpuUIlbl AJisi BeIOOpa
ONTUMAJILHOTO aJTrOpUTMa pelleHus 3afgaun. [loHsaTue xectkocTu cucteM IuddepeHnnaIbHbIX
YpaBHEHUH U KPUTEPUHU >KECTKOCTU. SIBHbIE (ObICTpblE) W HEsIBHbIE (MEAJICHHBIE) METO[bI
pemenusi. Metoel meporo (Merona Ditsiepa), BToporo ( MoAU(PHUIIMPOBAHHBIE METO B Difsiepa)
u yeTBeproro nopsiaka ( merox Pynre-Kyrra). OneHka TOYHOCTH METOJIOB — OIIMOOK yCeUeHUSI.
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[lepexonnple ommMOKM W  OMMOKM OKPYTJIEHUS TPU  UYUCICHHOM  HHTErPUPOBAHUU
muddepeHunanbHblx  ypaBHeHU. CrnocoObl oOecnedeHus CXOOUMOCTH pEeIIeHUs 3a/ladH.
[IpumeHeHre HESIBHBIX METOJOB JUIsl pPELIEHHs JKECTKHMX cucrteM JuddepeHIanabHbIX
ypaBHeHUH. Onpenenenyst mara UHTErpupoBaHusl UTEPAllUOHHBIM MeToA0M. MeronoB Kpanka-
Huxonbcona (meron Tpamnenuit).

Tema 2.4 Maremaruyeckoe MoJeJHPOBAHHME CTANMOHAPHBIX PEKMMOB HPOIECCOB
TelnJjonepeaayd B IJIACTHHYATHIX M 3MeeBHKOBBIX TelIQ0OMeHHHKAX. MaremaTuueckoe
OTNMCAaHKE MPOLIECCOB C MPUMEHEHHEM MOJEJel 11ealbHOro CMEIIEHUs U BhITeCHEHUs. BriOop u
rpaduyeckoe NPEJCTABICHUE AITOPUTMOB pemieHus. [IpuMeHeHue CcTaHAapTHBIX METO0B
BBIYHMCIIUTEIIBHON MaTeMaTUKU JUIsl peIlIeHUs 3a/1au.

Tema 2.5 Maremarnyeckoe MOAEIMPOBAHHE CTALMOHAPHBIX PEKMMOB _ IPOILECCOB
TelJjonepeaayd B NPSAMOTOYHBIX ¥ NPOTHBOTOYHBIX TPYOUYATBIX Tena000MeHHUKOB,
pemienue 3ajayu Komm ¥ KpaeBoii 3a1a4y IpH MHTEIrPUPOBAHUM CHCTEeM 00bIKHOBEHHBIX
auddepennnanbHbIX YpaBHeHMi. MaremMaTuyeckoe ONUCAaHUE MPOIECCOB C MPUMEHEHHEM
MOJIENIEN HlIealbHOTO BeITeCHEHUs. Pemenue 3anaun Komm u kpaeBoii 3apaun. IIpencrasienue
QITOPUTMOB  BBIUMCICHUH B BHJAE HHMOPMALIMOHHOM MAaTpUIBl CHCTEMbl ypaBHEHUU
MaTeMaTH4eCKOro omnucaHusi U OJoK-cxeM pacuyeToB. Maremarudeckoe omnucanue XTII ¢
MIPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX AU(PPEpeHINaIbHbIX ypaBHEHUNH. Onrcanue 00bEKTOB ¢
pacnpeieieHHBIMH B IPOCTpaHcTBE mnapaMerpaMu. DOpMyiIHpoBKa HAYaIbHBIX U KpPaeBbIX
YCIIOBUM 3a1ad peunieHus. YHCIeHHBIM anropuTtMm l-ro nopsnka ansg pemeHus 3agaun Koniw.
Meron «IpUCTpENKU» ISl pelIeHUs KPaeBOU 3a1aun.

Tema 2.6 Maremaruyeckoe MOJACJMPOBAHME CTALUMOHAPHBIX PEKMMOB IPOLIECCOB B
peakTopax ¢ Memaakoi. OnucaHue MHUKPOKHMHETHUYECKUX 3aKOHOMEPHOCTEH MpOTEKaHUS
MIPOM3BOJIBHBIX CJIOXHBIX XMMUYECKUX peaKUUid B KUAKOW (a3e ajii MHOTOKOMIIOHEHTHBIX
cucreM. OmpeneneHue KIIOUEBbIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKUX pPEaKIHM c
NPUMEHEHHUEM METOJOB JIMHEMHON aiureOpbl - pPAHIOB MaTpUll CTEXMOMETPHUYECKHUX
K03 puimenToB peaknuu. MaTtemaTH4ecKoe ONMCAaHNE PEAKTOPHOTO Mpoliecca ¢ pyoamKon as
MIPOM3BOJILHOM CXEMbI TPOTEKAHUS XMUMUUECKON peakuu. BpiOop anropuTMoB peleHus 3agauu
C MpUMEHEeHHEeM MH(OPMALMOHHON MaTPHIIbl CUCTEMbl YpaBHEHUN MaTeMaTH4YECKOIO ONMKUCAHUs
U IPEJICTaBJICHMSI AITOPUTMA PEILIEHNUs C IIOMOIIBIO OJIOK-CXEMBI pacyeTa Mpolecca.

Tema 2.7 Maremarnyeckoe MOJAeJMPOBAHME HECTALMOHAPHBIX PEKHMOB IPOLECCOB B
peakTopax ¢ Memajakoi. MaremaTudeckas MOCTAaHOBKA 3a/1a4y I PEAKIMK C ITPOU3BOJIBHOMN
crexuoMerpuueckon cxemoil. dopmymmpoBka 3agaun Komu — 3amaud ¢ HavyalabHBIMHU
yCcIOBUAMU. Pa3HOCTHOE IIpe/cTaBiIeHHE CUCTEMBbl OOBIKHOBEHHBIX U depeHInaibHbIX
ypaBHeHui. Iloctpoenne wuH)OPMAIMOHHOW MATpPUIBI JUIsi BBIOOpA ainropuTMa pEIICHHS.
I'padmueckoe npeacraBieHUe alrOpUTMa pelieHus B BUJe OJ0K-CXeMbl pacyeTa.

Tema 2.8 Maremarnueckoe MO/JeJUPOBAHME CTANMOHAPHBIX PEKMMOB B TPYO4YaThIX
peaKTopax ¢ NpSMOTOYHbLIM M NPOTHMBOTOYHBIM _ JABWKEHHMEM TeIIOHOCHTeJIeH.
MaremaTnyeckasi IOCTAaHOBKA 33/1a4d JJIsl PEAKIIUU C KOHKPETHON CTEXHUOMETPUUYECKOU CXEMOM.
®opmynupoBka 3a1aun Koy — 3a1a4u ¢ HauadbHBIMU YCIOBUSMHU U KPaeBOM 3a7aun — 3a1a4u
C  KpaeBbIMM  ycIOBUSAMU. Pa3HOCTHOe  mpeiacTaBiI€HHE  CHCTEM  OOBIKHOBEHHBIX
mudpdepeHuranbibix  ypaBHeHui. Iloctpoenune uHQOpManMOHHBIX MaTpull Juisl BbIOOpa
JIrOpPUTMOB peleHus. I'papuueckoe npeacTapieHNe aIrOpUTMOB PELICHHS B BUJIE OJIOK-CXEMBbI
pacuera.

Tema 2.9 Maremarnuyeckoe MOJAeJMPOBAHME HECTALMOHAPHBIX PEKHMOB IPOLECCOB B
TPYOUYATBLIX PeaKTopax W YMc/AeHHbIe AJTOPUTMbI AMCKPETH3AIUM ISl PelieHusl cucreM
auddepeHnNANbHBIX  YPABHEHWH € 4YacTHbIMM _ NPOM3BOAHBIMH. MaTtemaruueckas
ITIOCTAHOBKA 3aJa4M JUIsI PEAKLIUN C KOHKPETHOM CTEXMOMETPHYECKOUN cxemou. PopmMynupoBKa
HaYyaJIbHbIX U FPAaHUYHBIX ycinoBuil. Juddepennmanprubie ypaBHEHHUS B YACTHBIX POU3BOIHBIX -
AIUTUNTUYECKOrO, IMapaboIMdYeckoro M TUIEpOOIMYECKOro THUIOB. AJITOPUTMBI PEIICHUS
ypaBHEHUH MapabojudecKoro Tuma. MaremaTudeckas MOJEeidb XMMHUYECKOIO IMpEeBpallleHusl B
M30TEPMHUUECKUX YCIOBUSAX Ul HECTALIMOHAPHOIO IMpoliecca B TPyOUaThIX anmaparax ¢ y4eToM
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IIPOJIOJILHOTO TEepeMEIIUBaHusl U C IPUMEHEHUEM oJHomnapameTpuyeckoil nuddy3noHHOM
MOJIENU JJIsl ONMCAHUS THAPOJIMHAMUYECKOH 0OCTaHOBKU B PEAKIIMOHHOM MOTOKE. AJIFOPUTMBI
pelieHuss B BHUJIE€ CHCTEM  HEJIMHEWHBIX  ypaBHEHUM, a Takke OOBIKHOBEHHBIX
g depeHIrnaIbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIKOB.
Tema 2.10 Maremarnyeckoe MOJeJIMPOBAHNE CTANMOHAPHBIX PEKUMOB IPOLECCOB
HelNpepbIBHOM MHOTOKOMIIOHEHTHOW _pekTUUKAUMKU ¥ __a0copOuuu. MaremaTuyeckoe
ONMCAHHWE TpollecCa MHOTOKOMIOHEHTHOM peKTU(UKalWW B Tapeab4yaTodl  KOJOHHE.
MopnenupoBanue (a3oBoro paBHOBeCHs M IIpollecca Maccolepelayd Ha Tapeskax B
MHOTOKOMIIOHEHTHBIX CHUCTeMaX. YUYeT TEIJIOBBIX OalaHCOB Ha Tapejkax MpU MOJECIUPOBAHUU
npouecca B peKTU(UKALNOHHONW KOJOHHE. J[eKOMIIO3ULIMOHHBIA aJrOpUTM pacuera Ipolecca
pexkTudukauuy B KOJOHHOM  ammapate. MaremMaTuyeckoe  ONUCaHUEe  Ipoliecca
MHOTOKOMIIOHEHTHOM abcopOumm B HAcagouyHOW KOJIOHHE. MoJenupoBaHue Mpolecca
MHOTOKOMIIOHEHTHOM MAaccollepeaud B CEKIMAX HAcCaJO4YHOM KOJOHHBI. AJTOPUTM pELICHUs
KpaeBoH 3a7auu JJIsl MOJIEIMPOBaHUs Ipolecca abcopOLMK B HACaA0YHOU KOJIOHHE.

Paspnen 3. OCHOBBI OITUMM3ALUHM XUMHKO-TEXHOJIOIHYECKUX MPOLECCOB.
Tema 3.1 PemieHue 3a1a4 ONTHMHU3AIUMU ¢ TEPMOAMHAMHMYECKHMH, TEXHOJOrHYECKHMHU,
JKOHOMHYECKMMH, TeXHHUKO-DKOHOMHMYECKMMH M JKOJOITMYeCKHMMH  KPUTEPUSIMHU
onTuMaibHocTH. OnTtumaneHeie  pecypcocOeperatomue XTI,  Beibop  kputepues
ONTUMAJIBHOCTU  (LeNeBbIX (QyHKUuMi). DOpMyIUpPOBKAa MHOTOKPUTEpUANbHON  3aJa4yu
ontuMuzanu. OcCOOEHHOCTH pelleHus ONTUMH3auuoHHbIX 3afad XTIl npu Hanuuuum
HECKOJIbKUX KPUTEPUEB ONTHUMAJIbHOCTH, OBPAKHOM XapakTepe LeNeBOd (YHKIMH U HATUYUU
orpanuyeHud 1-ro u 2-ro pona.
Tema 3.2 AJITOPUTMBI _ OJHOMEPHOH MW MHOIOMEPHON oNnTHMH3AIMH. MeToanl
CKaHUPOBAHHUS, JIOKAJU3aLUU 3KCTPEMYyMa, 30JI0TOr0 cedeHus U uucen PuboHauM B ciiyyae
OJIHOMEPHOM ONTUMHU3AaIMHU. MeToIpl MHOIOMEpPHOM ONTHUMHU3ALMU HYJIEBOrO, IEPBOrO U
BTOPOro MopsiikoB. CHMIUIEKCHbIE, CilydyallHble M TPAJAUEHTHBIE METOJbl MHOTOMEpPHOMU
onTuMM3alMu. MeTo mrpapHbIX QYHKIUH.

3akiro4eHue.
A. IlpumeHeHue KoMIbKOTepHbIX Mojeaeid XTIl npu npoeKTMPOBAHUM XUMHYECKHMX
npousBoiacTB — B CAIIP. 3anauu cucrem aBToMaTu3upoBaHHoro npoekruposanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOIO MpoeKTHpoBaHus. MHpopmanmoHHOE M MaTeMaTHuecKoe
obecnieuenue CAIIP. ABToMaTu3NpoBaHHOE MPOEKTUPOBAHHUE C MPUMEHEHUEM KOMITbIOTEPHBIX
moneneit XTII.
b. Ilpumenenue komnblOTepHbIX Monened XTIl mpu ynpabjieHUM TeXHOJOrHYEeCKUMM
npoueccamu — B ACVYTII. KomnbiotepHoe monenupoBanue XTII B pexume peanbHOro
BpeMeHu. CucreMbl mpsiMoro HuppoBOoro (KOMIIBIOTEPHOIO) YIPABJIEHUS TEXHOJOTHYECKUMU
MpoIIeCCaMH. OcobeHHocTH  peanu3aru KOMITHIOTEPHBIX MoJIeIen XTII B
aBTOMAaTU3UPOBAHHBIX CHCTEMaX YIpPaBJIEeHUs TeXHoJornueckumu npoueccamu (ACYTII).

4 O0beM yueOHOM TMCUMIITUHBI

O0beM TUCUMIIIIMHBI
Bupa yyeOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIJIMHbI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,44 16 12
CamocrosiTeJibHAs padoTa 2,67 96 72
KonrakTHas camocrositenbHas pabora 0,4 0,3
2,67
CaMOCTOSATETFHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHNHBI 95,6 71,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

72



AHHOTanus padoyeil MporpaMMbl AU CUUIJIUHBI

«®Pu3nyeckasi KyJbTypa H CIIOPT»

1 Heap pucuumimHbl — (HOPMUPOBAHME MHUPOBO33PEHUS U KYJIbTYPbl JIMYHOCTH,
IpaXxIaHCKOM MO3ULIUH, HPaBCTBEHHBIX Ka4yecTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITEIbBHOCTH B IPUHATUHN PELIEHUH, ClIOCOOHOCTH UCIIOJIb30BaTh pa3HOOOpa3Hble (HopMbI
(bu3nuecKoi KyJabTyphl, CIIOPTAa U TypU3Ma Uil COXPAaHEHHS] M YKPEIUIEHUS CBOETro 3/I0pOBbs U
3/10pOBbsI CBOMX OJIM3KUX B MOBCEHEBHOM KU3HU U MPOPECCUOHATBHON AESITEIbHOCTH.

2 B pe3ysbTrare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACS JOJIKEeH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPaAMU UX TOCTHKCHUS:

VK-7.1,7.2,7.3, 74

3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI M 3J0POBOr0 00pa3a >K13HHU;

- BIMSHHUE O3JJOPOBHUTENBHBIX CHUCTEM (PHU3UYECKOrO BOCIUTAHUS Ha YKpeIJieHUe

310pOBbsI, TPODUIAKTUKY TPOPECCHOHATBHBIX 3a00JI€BaHUI U BPEHBIX PUBBIUEK;

- crmocoObl  KOHTPOJST U OLEHKM  (PU3MYECKOro  pa3BUTUS U (pusmuecKoi

MIOATOTOBJICHHOCTH;

- IpaBWJa U CHOCOOBI IJIAHUPOBAHUS WHAWBHUIYAJIbHBIX 3aHSITUH pPa3IM4YHON LEIeBOU

HaIPaBJIEHHOCTH;

- UCTOpHIO (U3NYECKON KYIbTYphl U CHOPTA, IPEACTABIEHUE O 3HAUMMbIX CIIOPTHUBHBIX

COOBITHSIX HE TOJIBKO CBOEU CTpaHbl, HO 1 MUPOBOT'O YPOBHSI, BaKHEHIINE TOCTHKEHUS B

00JacTu Cropra;

- cnoptuBHble Tpamuuuu PXTY wum. .M. MeHnneneeBa, NOMHUTH O THOJABUTrAX

CIIOPTCMEHOB B rojibl Benukoit oreuecTBeHHOM BOMHBI 1941-1945 .

Ymems:

- TOJIepKUBATh JOJDKHBIM YpOBEHb (PU3MUECKOW MOATOTOBIEHHOCTHU Ui OOecreueHus

MTOJTHOLIEHHOW COIMAIbHOM M MPO(eCCHOHATBHON e TEIbHOCTH;

- HCIIOJIb30BAaThb OCHOBbI  (PU3MUECKOW KyJAbTYyphl Ul OCO3HAaHHOIO BbIOOpa

3/10pOBbECOEpEraronX TEXHOJOTUNH C Y4eTOM BHEHIHMX M BHYTPEHHHUX YCJIOBHM

peanzanuu npopeccuoHaNbHOMN AeATEeIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KYJIbTYpPOU U CIOPTOM;

- OCYLIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma U co0JII0/1aTh IIpaBUila

TUTHEHBl U TEXHUKH 0€30M1aCHOCTH.

Braoemy:

- CpeacTBaMu u MeTolaMu YKpETJICHUS 3/10pOBbB4, ¢duznyeckoro

CaMOCOBEPILIEHCTBOBAHMUS;

- IOJDKHBIM YPOBHEM (PH3WYECKOW MOATOTOBICHHOCTH, ISl 0OECIIeUeHUs MOJHOIICHHOM

COLIMANIbHOM U PO(EeCCUOHATIBHOM JeSTEIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

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

1.1. IPEAMET ®U3NYECKAA KYJIbTYPA U1 CIIOPT. 3agaun 1 MeCTO JUCIUILIAHBI
B TMOATOTOBKE OakamaBpa. OpraHm3anus y4eOHOro Tpoliecca B paMKax JeHCTBYIOLIEH
peiTHHroBOM cuctemMbl. TpeboBaHUs K 3a4ETy.

1.2. UCTOPUA CIIOPTA. IlpoucxoxaeHue (U3MUECKUX  YOpPaXHEHUH W Urp.
Hpeuue onumnuansl. Onumnuiickoe aBuwxkeHue. CrnopTUBHbIE OOIIECTBA:  UCTOpUS
(GU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHbIX oOpranu3anuil. CrnoprcMeHsl B rojapl Benukoit
OTE€YECTBEHHON BOWHBI.

Paszoen 2. OcHoBbI 370poBOTr0 00pa3a KU3HU

2.1. BPAUEBHBIM KOHTPOJIb M CAMOKOHTPOJIb HA 3AHIATHUAX
®U3NYECKOU KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIit KOHTPOJIb U BpaueOHOE ocBUEeTENbCTBOBaHUE. [lenarornueckuii KOHTPOIIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, IOKa3aTeiau, KpUTepuu U oueHkH. [IpodunaxTtika
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CHOpTUBHOrO TpaBMmaTu3Ma. OCHOBHBIE BUIbl TPaBM Yy pa3HbIX crneuuanuzauui. Oxa3zaHue
MIEpPBOI MOMOIIM JJISl CTYIEHTOB BY30B XUMUKO-TEXHOJIOTMUECKOTO POdUIIs.

2.2. TUTMEHWYECKOE OBECHEYEHUE 3AHSATHUU O3JIOPOBUTEJIbHOM
OUBNYECKOMN KYJIbTYPOM. I'iriiena (pu3uueckoro BOCIUTAHMS M CIOPTA. PeXUM nuTaHus
MU 3aHATUIX PU3NUECKON KylabTypoi u cnoproM. CommanbHas ruruera. ConuaibHO-ONacHbIe
00J1€3HU ¥ MEpBI MPOPUIAKTUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa

3.1. BUOJIOTUYECKHME OCHOBbI ®U3WYECKOW KYJBTYPHI U CIIOPTA.
OpranusM yenoBeKa Kak e/luHas caMopa3BUBarollasics Ouosoruueckas cucrema. dusmueckoe
pa3BUTHE 4YeloBeKa. JlBurartenpHas aKTUBHOCTb U €€ BJIMSHUE Ha YCTOMYUBOCTb, H
a/JlanTalliOHHbIE BO3MOKHOCTH 4YEJIOBEKA K YMCTBEHHbIM M (U3MYECKUM Harpyskam IMpu
Pa3JINYHBIX BO3/ICUCTBUSAX BHEIIHEN CPEIBI.

32. OBPA3 XW3HU M EIO0 OTPAXEHHUE B IIPO®ECCUOHAJIBHOM
JNEATEJIBHOCTU. 3popoBbe uenoBeKa Kak IIEHHOCTh. 3J0POBBIA 00pa3 KU3HH M €ro
cocrapisome. Ponb ¥ BO3MOXKHOCTH (PU3MUECKON KyJIbTYpbl B OOECIIEUEHUH 3/10POBBSL.
ConuanbHbIi XapakTep MOCIEACTBUI s 3J0POBbsS OT YIOTPEOJIECHNUS HAPKOTHUECKUX CPEICTB
U Apyrux ncuxoakTuBHbIX BeniecTs (ITAB), nonuara u numieBsix 106aBOK B CLIOPTE, aIKOTOJIs U
TabakoKypeHus. JJonMHI Kak MCKYCCTBEHHOE IMOBBIIIEHHE (U3UYECKON paboTOCIOCOOHOCTH U
€ro OTpULATENIbHBIE [TOCIIEICTBUSI.

Pasoen 4. IlpodeccrnonanbHO-IpUKIagHas pu3ndeckas KyJabTypa U CIOpT

4.1. OBLIAA OUBNYECKASA U CIIOPTUBHASA ITOATI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM ITPOLECCE. Meroauueckue NpUHLIUIB (PU3NYECKOTO BOCIHUTAHUS.
OcHoBbl M 3Tanbl 00yueHus ABWKEHUSIM. PaszButue ¢Qusnueckux kadectB. PopMupoBaHue
NICUXUYECKUX KayecTB B Ipouecce @usnmyeckoro BocnuTaHus. CrHopTHBHas MOArOTOBKA.
CtpyKkTypa MOATOTOBJIICHHOCTH CIIOPTCMEHA. MacCOBBIN CIIOPT M CHOPT BBICIINUX JOCTIKCHHM,
ux 1enu u 3agaun. CriopTUBHBIE COPEBHOBAHMS KaK CPEJCTBO W METOJ OOIIEH U CreluaibHOI
(bu3nuecKoi NOArOTOBKU CTYACHTOB.

42. OUNYECKAS KVJIbTYPA U CIOPT B ITPO®ECCUOHAJILHOU
JNEATEJIBHOCTU BAKAJIABPA. Jluunas u CONMAJIbHO-DKOHOMHYECKAsh HEO0OXOIMMOCTh
ncuxo(us3nueckoi MoAroToBkU dyenoBeka K Tpydy. Mecto IIII®DII B cucreme moarotoBKu
Oyaymero  crneuuanucra. IlpousBoictBeHHas — ¢u3uueckas  KyJabTypa UM CHOPT.
[IpousBocTBenHas rumHacTuka. OcoOeHHOCTH BbIOOpa (POPM, METOJIOB U CPEACTB (HU3UIECKOI
KyIbTYpbl W cHoopra B pabouee u cB0OOOAHOEe Bpems crneuuanuctoB. IIpodunakruka
npodeccuoHaNIbHBIX ~ 3a00JieBaHUN  cpeAcTBaMHM  (PU3MYECKOW  KyJAbTYpel U CHOpTAa.
JlonosTHUTEIbHBIE CPENICTBA TOBBINIEHUS O0IIeH W TpodeccrnoHambHON PabOTOCTIOCOOHOCTH.
Brnussaue WHOIWBHUIYyaTbHBIX OCOOCHHOCTEH W CAMOCTOSITENBHBIX 3aHATUN  (Pu3nUecKon
KYJIbTYPOU U CLIOPTOM Ha OPTaHU3M.

4 O0beM yueOHOM TMCHUIITUHBI

Cemectp
Bcero
Buner yue6HOM paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpPyA0EMKOCTh AUCHHUIIIIUHBI IO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIMTOpPHBIE 2 72 1 36 1 36
3aHATHS:
Jlexmu (JIex) 0,2 8 0,1 4 0,1 4
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nTOoroBoro KOHTpoJIsi: 3auer 3auer
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Cemectp
Bcero
Buapr yue6HO# paboThI I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61as TpyA0€MKOCTh AUCHUILIUHBI TI0 2 54 1 27 1 27
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIMTOpPHBIE 2 54 1 27 1 27
3aHATHA:
Jlexmm (JIek) 0,2 6 0,1 3 0,1 3
[Tpaxtuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3auer 3auer

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JJIeKTUBHbIE JUCHUILJIMHBI 10 pu3nUecKoi KyJbType H CHOPTY»

1 Heap nucuunauHbl — GopMupoBaHue GU3NUecKOr KyJabTyphl JUYHOCTH U CIOCOOHOCTH

HaIPaBJIEHHOTO HCIOJb30BaHUs Pa3HOOOPAa3HBIX CPEACTB (DU3MUECKON KYIbTYpbl U CIIOPTa,
Typu3Ma JJisi COXpaHEHUS U YKpEIUIEHUS 3J0pOBbs, NCUXO(PU3UYECKON MOATOTOBKU H
CaMOIOJArOTOBKHU K Oynyiel npogecCuOHaNbHON JEesTeIbHOCTH, MOJYYeHUHU HaBblKa B OJHOM
13 BBIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yabraTe H3y4eHHUs JUCHUILIUHBI 00YUAIOLIUIICA 10JIKEH:
Obaaoams clefyOIUMU KOMIETEHIMSIMA U UHIAUKATOPaAMU UX JOCTHKECHHUS:
VK-7.1,7.2,7.3, 74
3nams:
- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI U 3J0POBOro 00pa3a KU3HHU;
- BIMSHHUE O3JOPOBUTENBHBIX CHUCTEM (PHU3UYECKOrO BOCIUTAHUS Ha YKpeIJieHUE
310pOBbsI, TPODUIAKTUKY MPOPECCUOHANTBHBIX 3a001€BaHUM U BPEAHBIX IPUBBIYEK;
- crmocoObl  KOHTPOJST M OLIGHKM  (U3UYECKOro pa3BUTUA M (PU3MUECKOH
MIOATOTOBJIEHHOCTH;
- IpaBWJIa U CHOCOOBI IJIAHUPOBAHUS WHAMBHUIYAJIbHBIX 3aHSITUH pa3IM4YHON LEIeBOU
HaIPaBJIEHHOCTH;
- cnopruHble Tpaguuuu MXTU-PXTY um. JI.1. Menaeneesa.
Ymemo:
- HOJJIEPKUBATh JOJDKHBIA ypOBEHb (DU3MUECKON IMOATOTOBICHHOCTH Uil 0OecreyeHus
MTOJTHOIIEHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;
- HCIIOJIb30BAaTh OCHOBBI  (DM3MYECKOM KYyJIbTYphl I OCO3HAHHOTO  BbIOOpaA
310pOBbecOEperarlouX TEXHOJOTMH € Y4YeTOM BHEIIHUX UM BHYTPEHHUX YCIOBUI
peauzanuu npopecCuoHaNbHOMN AeATeIbHOCTH;
- CAaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpPOU U CIOPTOM;
- OCYLIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma M coOJIt0JaTh MpaBuiia
TUTHEHBl U TEXHUKH 0€3011aCHOCTH;
- BBINOJHATh MHJIMBUIYaTbHO IMOJAOOPAaHHBIE KOMIUIEKCHI MO (U3UYECKOW KYIbTYpe H
Pa3IUMYHbIM BUAM CIIOPTa;
- OCYILECTBJISTh TBOPUECKOE COTPYIHUYECTBO B KOJUIEKTHBHBIX (opMax 3aHATUH
¢buznyecKkoi KyabTypoil U CIIOPTOM;
- BBIMIOJIHATh [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.
Braoemy:
- CpeacTBaMu u MeTo1aMu YKpeIIeHUs 3/I0pOBbBA, duznyeckoro
CaMOCOBEPILIEHCTBOBAHMUS;
- JOJKHBIM YPOBHEM (DH3WYECKON MOATOTOBJICHHOCTH, JUIsi 00ECIeUeHUs TMOTHOIICHHOM
COLIMANIHOM U NPO(eCcCUOHATIBHOM e TEIbHOCTH;
- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKAMH B OJJHOM U3 BUJIOB CIIOPTA;
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- HUCHOJb30BaTh NPUOOpPETEHHbIE 3HAHMSI U YMEHHUS B INPAKTUYECKOM NeATENbHOCTU U
ITOBCETHEBHOW KNU3HU
3 Kparkoe coaepxxanue TUCUUIIIMHBI
Pazoen 1. OcHOBBI TMOCTPOEHHUS O3/J0POBUTEIBHONM TPEHUPOBKU. TeopeTuyecko-
METO/JMYECKHUE OCHOBbI (Qu3Myeckol KynbTypbl u crnopra. CoaepxaTellbHble OCHOBBI
037I0POBUTEILHON (PU3HUECKON KyIbTYphl U criopTa. OCHOBHBIE HAPaBIEHUS: 0310POBUTEIHHO-
PEKpeaTuBHOE, 037I0POBUTEIHHO-PEAOUIUTALIMOHHOE, CHOPTUBHO-pEaOUINTALIHIOHHOE,
rurueHndeckoe. IloBbiieHne (QyHKIIMOHATIBHOTO COCTOSHUSI OpraHu3sMa u  (pusmueckoi
noArotoBiaeHHOCTH. CrocoObl perjiiaMeHTaluu Harpy3ku: OU3KyIbTYpPHO-03J0POBUTEIbHBIE
METOJUKH U cucTeMbl. OCHOBHbIE (ha3bl 03/I0POBUTENBbHON TpeHUPOBKU. OllEHKa COCTOSHUS
30pOBbsI U (PU3MYECKOM MOJATOTOBJICHHOCTH 3aHUMAOIIUXCS (U3MUECKON KyJIbTypol u
cnoptoM. @ynkunoHanbHbie Tpoos! (UCC, A/, XKEJI u T.11.).

Paszoen 2. ]lBuratenpHble BO3MOKHOCTH 4Y€JIOBEKa — BOCIUTAaHUE (DU3MUECKUX KAUYECTB.
B®CK I'TO. Meronuka opranuzanmu M mposeneHuss BuaoB wucnbiTanuit ['TO. Cucrema
B3auMOJIeHCTBUS B chepe pu3nyeckoil KyabTyphl U cropra. Bocnutanue pusnueckux KadecrTs,
oOyuaronuxcst (OTAeIbHbIE KaYECTBEHHbIE CTOPOHBI IBUTATENIbHBIX BOBMOKHOCTEH UeI0BeKa).

Pazoen 3. Metonuka opraHu3aluuy M IPOBEACHUS CIOPTUBHBIX COPEBHOBAHUN U
(U3KYIBTYPHO-MACCOBBIX MEPOINPUATHI. XapaKTepUCTHUKAa CIIOPTUBHBIX COPEBHOBAHUN U
(GU3KYIbTYPHO-MACCOBBIX MeponpustTuil. CHOpPTUBHBIE COpPEBHOBAHUS, IMPOBOJUMBIE IO
OoOLIEeNpUHATHIM MpaBWwiIaM. ENuHBIN KajneHAapHbIM IUTaH (U3KYIBTYPHBIX MU CIHOPTUBHBIX
MeponpusaTuil). Opranuzanus ciopTUBHBIX MepornpusaTuil. Onumnuiickas xaptus. OenepanpHbie
(cmenmanpHble, HallMOHAJIbHBIE) 3aKOHBI criopre. Kinaccudukaius cnopTUBHBIX COPEBHOBAHMI.
HpascTtBennsie otHomienus B crnopre. Fair Play («YectHas urpa») — xak OCHOBa 3THYHOIO
noBeaeHus B crnopre. Koaekc cnoptuBHOW 3THKH. [IpodumnakThka HapylleHUH CHOPTHUBHOM
stuku. BAJIA. Kogexc BAJIA. MexaynapoaHasi KOHBEHIIUSI 0 00pb0Oe ¢ JOMMHTOM B CHIOPTE.

4 O0beM yueOHOM M CHUTIIHHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeMm. 1 2 3 4
qacax
OO6mast TpyA0€MKOCTh AUCITUIUTHHBI IO 328 56 92 90 90
yueOHOMY IIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[Ipaxtuueckue 3anstus (113) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenTpHOE N3YUCHUE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JMCIUTUTHHEI
Bujx uTOroBOro0 KOHTPOJIs: 3auer 3auer 3auer 3auer 3auer
3a4eT / IK3aMeH
N B actp. Cemectp
Bun yuebnoit paboTsl I II I v
yacax

OO6mast TpyA0€MKOCTh AUCIUIUTHHBI IO 246 42 69 67,5 67,5
yueOHOMY IUIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3anstus (113) 144 24 48 48 24

76




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
JTUCHUTUINHEI

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

5.2 IncuunjauHbl 4acTu, GopMHpyeMoOii yHaCTHUKAMHU 00pa3oBaTe/bHbIX OTHOLIEHHIT
(o0s13aTe/IbHbIC BADHATHBHBIC JUCHMIIINHBI)

AHHOTaNUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
"MarepuaJioBeeHue JJsl JHEPro- U
pecypcocOeperaliux npoueccoB XuMnu4ecKoi TexHoaorun"

1. Heap auCcUMIVIMHBI — T[PUOOpETEHUE CTYJIEHTAaMU 3HAHUM, HEOOXOJUMBIX JUIs
CaMOCTOSITEIHHOTO PEIICHHS BOIIPOCOB, CBSA3aHHBIX C BBIOOPOM MaTEpHAJIOB JJIsi 000PyAOBaHUS
XUMHUYECKUX TPOM3BOJICTB C YUETOM YCJIOBHH SKCILTyaTalluHM, a TaK)Ke C MO3UIUMA SHEPro- u
pecypcocOepekeH s U OXpaHbl OKPY>KAIOIICH CPEIbI.

2. B pe3yabTaTe H3y4eHUs IMCUMILUIUHBI 00y4alOIMACH T0JIKeH:

Obnadams CIeNyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VYK-2.2; VK-2.4; YK-2.10; I1K-1.4; TIK-1.5; I1IK-1.6.

3namo:

-KJaccu(UKaIuioo, CTPYKTYPy, COCTaB M CBOKMCTBA MaTE€pPUAJIOB, MCIOJIB3YEMbIX B XUMUYECKON
TEXHOJIOTUH, HEPTEXUMHUHN U OMOTEXHOJIOTHH;

-MapKHPOBKY MAaTEpPUATIOB, HCIOJb3YEMbIX B XUMHUYECKOW TEXHOJOTMH, HEePTEeXuMHUH U
OMOTEXHOJIOTHH, TI0 POCCHICKAM U MEKyHAPOHBIM CTaHIapTaM;

-OCHOBBI KOPPO3UH METAILIOB, PUHIIMIIBI U METOBI 3aIIUTH OT KOPPO3HUH;

-IPUMEHEHUE MATEpUaJOB, HCIOJB3yeMbIX B XHMHYECKOW TEXHOJOTUH, HEPTEXUMHH U
OMOTEXHOJIOTHH, C IMIO3UII YHEPTO- U pecypcocOepexeHuns Mpu uxX nepepadboTKe;

-OCHOBHBIC KOHCTPYKIIMOHHBIC ¥ (DYHKIIMOHAIbHBIE MATEPHAIIbI, IPUMEHIEMbIE B XUMUUYECKOU
TEXHOJIOTUH, HEPTEXUMHUHU U OMOTEXHOJIOTHH;

Ymems:

- AHAJIM3UpPOBATh (PUBMKO-XMMHUYECKHE M MEXaHWYECKHEe CBOWCTBA MaTEpPHAOB, HUX
KOPPO3UOHHYIO CTOMKOCTH M TEXHOJIOTUIHOCTb;

- pamMoOHAIBHO TOJO0OpaTh KOHCTPYKIIMOHHBIM MaTepHal JII XUMHKO-TEXHOJIOTHYECKOTO
rporiecca ¢ y4eTOM METO/IOB 3alllUTHI OT BO3MOYKHOTO BO3/ICHCTBUS TEXHOJIOTUUECKON CPEJIbI.
Braoemy:

- IPOCTEUIITMMU OTIEPAIUSIMHU OTIPEICTICHUS CBOWCTB MAaTEPHAIIOB, UCIIOJIH3yEMbIX B XUMUYECKON
TEXHOJIOTUH, HEPTEXUMHUHU U OMOTEXHOJIOTHH.

3. Kpartkoe cogep:xaHue JUCUMILITHHbBI

Paznen 1. BBenenne. @u3dnko-xuMu4ecKue 0CHOBbI MaTepUAJIOBeAeHUS
MarepuanoBeieHle Kak Hayka: IeNH, 3aJa4yd W 3HAaUeHUe AucCHHUIUMHBL. OOmue TpeboBaHwMs,
MpeAbsIBIsIEMbIE K MaTepruajiaM B 3aBUCHMOCTU OT YCIIOBUM HMCTOJIB30BAHUS MJIH IKCILTyaTalluH.
Pa3Butne Hayku o marepuanax. Poyib pycCKMX YYEHBIX B pa3BUTUU Hayku. JlocTikeHUs B
00JacTi  CO37aHUsI HOBBIX MAaTEpPUAJIOB, TEXHUKO-dIKOHOMHUYECKass dS(PPEKTUBHOCTh WX
MPUMEHEHHs. 3HAYCHHE MATEpUajOB B PA3BUTHU XHMHKO-TEXHOJIOTHYECKUX IPOIIECCOB H
obecrieueHnn ux OE30TaCHOCTH.

OcHOBHBIC TIOHATHUSI O CTPOEHUHU, CTPYKTYpE M CBOMCTBAX MarepuagoB. MeToabl HU3ydEHUS
CTPYKTYpPBI U CBOWCTB MaTEPHUAJIOB.

Crpoenue MarepuanoB. OCHOBHbIE THIBl KpPUCTAIMYECKHX pemieTok. Knaccudukanus
KPUCTAJUIOB TI0 THUIIaM CBsI3HM. AHU3O0TPONHS CBOWCTB KpuCTaLIOB. CTpoeHHE peabHBIX

77




KpucTayyioB. JledeKTbl peaqbHbIX KPUCTAJIJIOB U UX BJIMSHHME HAa CBOWCTBA METAJUIOB U CILIABOB.
CpoiictBa nuciokanuid. JlpmarpamMma «UIOTHOCTh J1€(DEeKTOB-IIPOYHOCThY». Kpucramiuzanus
MeTalyioB W crutaBoB.  CamonpousBojbHas — Kpuctajumzauus.  HecamomnpousBosibHas
KpucTtaymu3auusa. AMopgdHble MaTepralbl. AJNTIOTPONNYECKHUE TPEBPALIEHUS METAILIOB.
CpoiictBa MmatepuanoB. Ilokazarenu cBoiictB. Kitaccudukauus cBoiictB. MexaHuueckue,
¢uznyueckue, XUMHUYECKUE, HKCIUTyaTallMOHHBIE M TEXHOJIOTUYECKHE CBOICTBA MaTepHaloB.
[lokazarenm MeXaHMYECKHX CBOMCTB, OIpeneisieMble IpPH CTaTUYECKUX MCIBITAHUSAX Ha
pacTsbkeHne u - w3ru0. MeTonel  ompeneneHus TBepaocTH  MarepuanoB. [lokazarenu
MEXaHUYECKUX CBOMCTB, ONpeeisieMble PU IUHAMUYECKUX U IIUKINUYECKUX UCTIBITAHUSX.
OcHOBBI TEOpUM CIUIaBOB. JluarpaMMbl COCTOSIHMSI CIUIaBOB. TE€pMUHBI U OMNpEENICHUS.
JlnarpamMmsbl — «COCTaB-CBOMCTBO». Da30BbIi COCTAB CILIABOB. 3aBUCUMOCTh MEX]Iy CBOMCTBaMU
CIu1aBOB U TUNIOM auarpammel coctosinus. [IpaBuno H.C. Kypnakoga.

Paszpen 2. Meraniimyeckue MaTepHabl

Xeneszo u cruaBbl Ha ero ocHoBe. Ctanu u yyryHsl. JXKenesoyriaepoauctsie ciiaBbl. CTPYKTYpbI
CIUIaBOB JKele30-yriepos. luarpamMmbl COCTOSIHUS >Kene30-UeMeHTUT. KomMmoHeHTsl, ¢a3bl u
CTPYKTYpPHBIE COCTABJISIIOIINE CTaJIel U O€JIbIX YyT'YHOB.

KoHcTpyKIIMOHHBIE METAIIMYECKHE MaTepuaibl. YTJIEpOAUCTbIE U JIETUPOBAHHBIE CTaJH.
Knaccudukanusi craneil, onpeneieHue MOHATUS KayecTBa cTaiu (TpeOOBaHHUS K KauecTBY).
Bnusinue yrieposa v MOCTOSIHHBIX (TEXHOJIOTMYECKUX) MpPUMeEced Ha KayecTBO CTajlH, METObI
yIIydllEeHUs KauecTBa cCTaidu (MOBBIIIEHWE €€ KOHCTPYKIMOHHOM MpoYyHOCTH). BrusHue
JIETUPYIOLINX DJIEMEHTOB Ha cBolcTBa cTayd. KoHCTpykumoHHbIE cTanu. MHCTpymMeHTanbHbIE
cranu. Knmaccudukanuust yriaepoaucTbiX U JIETHPOBAaHHBIX cTaneid. MapkupoBka craneit UyryHst
u TBepable craBbl. CBoMCTBA U Ha3HaueHue uyryHa. [Ipouecc rpadurnzanuu. YyryHsl cepslie,
Oenble, KOBKHE, BICOKOIIPOUYHBIE, UX CBOMCTBA, 00JIaCTh IPUMEHEHUS, MapKUPOBKA.
Tepmuueckas 06paboTka. Teopus u npakTHKa TEPMUUECKON U XUMUKO-TEpMUYECKON 00paboTKU
MeTaJJIoB U cruiaBoB. [Ipupoaa, MexaHu3M U yCIOBUS MPOTEKAHUS CTPYKTYPHBIX MpEeBpallleHui
B cTanu. Buasl TepmMuueckoit 00padotku ctanu: orkur I u I poga, monHbIN 1 HEMOTHBINA OTXKUT,
HOpMaJu3alus, 3aKaika, OTIYCK. 3aKaJliBaéMOCTb M MPOKaJIMBAaEMOCThb cTajiel. BnusHue
TepMHUUECKOH 00pabOTKM Ha MEXaHW4YecKue CBOicTBa cTaid. OU3NYECKHE OCHOBBI XUMHUKO-
TepMuueckoir o0paboTku. Juddy3noHHOE HACHIIICHHE IMOBEPXHOCTH CTald HEMETaJlJIaMHu.
Bunsr u cioco6s! niemenTanuu. AszotupoBanue cranu. Juddy3monnas merammuzamnus. Monnas
XUMHKO-TEpMHUUECKast 00paboTKa.

[{BeTHBIE MeTAUIBI M CIUIaBbI HA UX ocHOBe. OO0IIast XapaKTepUCTUKA U KJIacCU(UKALKUA MEIHBIX
cruiaBoB. JlaTyHu, OpoH3bl, MEIHO-HUKENIEBbIE cIIaBbl. O0IIas XapakTepUCTUKa aTFOMUHUEBBIX
cruiaBoB. JledopMupyemblie altOMMHHMEBBIE CILIaBbl, JUTEHHbIE aTIOMUHUEBBIE CIUiaBbl. OOas
XapaKTepUCTHKa MarHueBbIX CIUIaBoB. Jlepopmupyemble MarHueBble CIUIaBbl. JIuTeiiHble
MarHueBbl€ CIUIaBbl. TUTaH U CIUIaBbl HA OCHOBE TUTaHa. BiusHue nerupyomux 3J1eMeHTOB Ha
CTPYKTYPY M CBOWCTBA THUTAHOBBIX CIUIaBOB. bepWiuvii U CILIaBbl Ha €ro OCHOBE. TyroruiaBkue
MeETaJlJIbl U CIUIaBbl HA UX OCHOBE.

[TopomikoBble MeTauIMYECKUE MaTepuayibl. Marepuaibl ¢ OCOOBIMU  3JIEKTPUYECKUMU
CBOWCTBAMM.

Pa3nen 3. OcHoBbI KOppo3uM MeTA/UIOB. [IpHHIUIIBI M MeTO/IBI 3AIHUTHI OT KOPPO3HUH.
OcHoBHBIE TpUYUHBI KOppo3uu MeTayioB. Ilokazarenn kopposun. Krnaccudukanus
KOPPO3UOHHBIX MPOLIECCOB. XUMUYEcKasi Koppo3us. ['azoBas kopposus. Koppo3us B KUIKOCTIX
— HERJIEKTPOJIUTaX. DJIEKTpoXuMHUUeckass koppo3usi. KuHeTuka 31eKTpoXUMHUECKON KOPPO3UH.
Koppo3us MeTanioB B yCIIOBUSX TEXHOJIOTUYECKUX CPEl XUMUYECKUX IPOU3BOJICTB.

[IpyHOMNBEI W MeTOABI 3aIIMTHl OT KOPpo3WH. KOpPpPO3MOHHOCTOMKHE METALINYECKHE H
HEMETAINIMYECKHEe MaTepuaiabl. MeToabl 3alluThl MAllMH M annaparoB  XUMHYECKHX
MIPOU3BOJICTB OT KOppo3uu. MHruOUTOpHl KOPpPO3UH. DIEKTPOXUMHUYECKAs 3aluTa. 3allluTHbIE
MTOKPBITHUS.
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Pa3nen 4. HemeTaninyeckue MaTepuaJibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYISIPHBIX coeluHeHui. CTpoeHHne U CBOICTBA MOJIMMEPOB.
TepMmopeakTHUBHBIE U TepMOIUIACTHUHbIE mojauMepbl. CTpoeHue M CBOMCTBA IIacTMacc.
OcHOBHbIE DPA3HOBHUJIHOCTH IPOMBIIIJIEHHBIX MOJMMEPOB M IUIacTMacc. l'a30HamoJHEHHbIE
IJ1aCTMACCHI.

Oco0OeHHOCTH CTPOEHHUSA, CBOICTBAa PE3MHOBBIX MarepHasioB. Pe3uHbl 0O0IIero Ha3HA4YEHWUS,
CHelHalIbHbIE PE3UHbI U 00JaCTH WX MPUMEHEHUSI.

Jlakokpacounsie Mmatepuainsl (JIKM). OcnoBubie Buiasl JIKM. Kpacku, mnaku, rpyHTOBKa,
HirnartijeBKa.

Kepamuueckue marepuansl. KoHCTpyKIImOHHAas, UHCTpYMEHTAJIbHAs M TEXHUYECKas KepaMUKa.
Heopraanueckoe crexno. Knaccudukamus cTeKon Mo HAa3HAYCHHIO M 00JIACTH TPUMEHEHHSI.
Curamnsl. I'padur. AcOect. CBoiicTBa 1 006J1aCTH IPUMEHEHHUSL.

CMma3ouHble Macja, IUIACTUYECKHE CMa3KW, TBEp/ble CMa30uHble Marepuanbl. (CMa304yHO-
OXJIAKJAIOIINE KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MATEPHAJIBI.

AHTUOPUKIIMOHHBIE METAJUIMYECKHUE U HEMETAJUIMYECKUE MaTepralbl.

Komno3zunmonnsie Matepuainsl (KM). O6mmas xapakTepucTuka KOMIIO3UIIMOHHBIX MaTepuaioB.
HucnepcHo-ynpouyennbie KM, cinoucteie KM, Bosnioknucthie KM. KoMno3unmoHHbsie MaTepruaibl
Ha MeTajuinyeckoil u Hemeramuuyeckoil ocHoBe. CAIl (crieyeHHbIE aIOMHUHUEBBIE MOPOILKH).
ApMHpOBaHHBIE TOJMMEpPHBIE Marepuaibl. Kepamuueckue KOMIO3UIIMOHHBIE MaTepHaIbl.
VYrnepoHbple KOMIO3UIMOHHbBIE MaTEPUAIIBI.

Pa3nes 5. JxoHoMHu4YecKkr 000CHOBaHHBII BHIOOP MaTepHAJIOB.

Bb160p KOHCTPYKLIMOHHBIX MaTEPUAJIOB Il KOHKPETHOTO TEXHOJIOTHYECKOro mnpoiiecca. Beidbop
MaTepUajIoB Ul SHEPro U pecypcocOeperammux npousBoacTs. Kpurepuu u anroputm Beioopa
KOHCTPYKIIMOHHBIX MaTepHaoB. DKOJIOTHYeCcKHe u HKOHOMMYECKUE aCIeKThI
MaTepHUaJIOBEICHUS U 3alIUThl MAaTEpUAJIOB OT KOPPO3HUHU.

4. O0beM yuyeOHOM THCHMIIUHBI

O0BEM TUCIUATUIHHBI

Buner yue6HOM paboThI

3E \ Axan. 4. ‘ACTp.‘{.

OO0uiasi TPy10€eMKOCTh AUCHUIJIMHBI 10 Y4eO0HOMY TUIAHY 3 108 81
KonTrakTHasi padoTa - ayIuTOPHBIE 3AHATHS: 0,9 32 24
Jlexmmm (JIex) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KonrakTHas camocrositenbHas paboTa 0,2 0,15
2,1

CaMOCTOSITETbHOE N3YUYEHUE Pa3/IeI0B AUCHUIIIMHbI 75,8 56,85
Bua koHTpoJsn: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«JIabopaTopHbBI NPAKTUKYM [0 OPraHU4YeCcKOM XUMUMN»

1 Heab TUCHUIIMHBI — IPUOOPETEHHUE CTYIACHTAMU OCHOBHBIX 3HAHHWI M HABBIKOB IS
OCYILECTBJIEHUS] CAHTE3a OPraHUYECKUX BEIIECTB.
2 B pe3yabTaTe u3y4eHus AUCHUNIMHBI 00YYAIONIUICS 10JIKEH::
Obnadams CAeAylOUIMMHA KOMIIETEHIMAMH W WHAMKATOpamHu ux moctwxeHus: VK-1.1;
YK-1.4; YK-1.5.
3namo:
—TEXHUKY 0€30MaCHOCTH B J1a00OpaTOPUU OPraHUYECKON XUMUH;
—IPUHIUIIB 0€30TIaCHOTO OOpaIIeHHS C OPraHUYECKUMU COCAMHEHUSIMU,
—METO/IbI ¥ BUJIBI XpoMaTorpaduu JIsl OTPECICHIS COCTaBa PEaKIIMOHHON CMECH;
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—TEOPETUYECKHE OCHOBBI  CIIOCOOOB  BBIJCNIEHUS, OYMCTKM U  HJAEHTU(UKALUU
OpraHUYECKUX BEIECTB;
—HKCHEPUMEHTAJIbHbIE METOJbl MPOBEACHUS OPraHUYECKUX PEAKLMM, MPOTEKAIoLUX IO
Pa3IMYHbIM MEXaHU3MAaM;
—OCHOBHbBIE 0O0IME METOAUKM B3aUMHOM TpaHchopMalMKM KJIACCOB OPraHMYECKHX
COCIMHEHU M.
Ymemo:
—IPUMEHITh TEOPETUYECKUE 3HAHMSI M JKCHEPUMEHTAIbHbIE METOJbl MCCIEI0BAHUS
OpraHMYECKON XUMUU IPU pelIeHUuU NpodecCHOHATbHBIX 331a4;
—chopmynupoBaTh MmpodieMy M 000CHOBATH BBHIOOP MPUOOPOB U IKCHEPHUMEHTATHHBIX
METO/I0B UCCJIEJOBAHMSI, IOCTABUTDH L€ U 3a/1a4l U HAMETUTh IYTH UX JOCTUKECHHUS;
—CHHTE3UPOBATh COEIMHEHUS 10 MPEII0KEHHOU METOIUKE;
—IPOBECTHU BBIJICIICHUE U OUMCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUYECKHUX
3HaHUM IO OPraHNYECKOW XUMUH;
—BbIOMpATh PALIMOHAIIBHBIN CIIOCOO BBIJIEICHUS U OYUCTKU OPraHUYECKOTO COEIMHEHMUS;
—IpEJICTaBIATh JaHHbIE JJaAOOPATOPHOTIO HMCCIEAOBAaHUS B BHJIE TPAMOTHO O(QOPMIIEHHBIX
METO/IUK;
—IpPOBOJUTH aHAJIU3 U KPUTUUECKH OLIEHUBATH MOJIyYE€HHBIE 3KCIIEPUMEHTAIbHbBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX ONBITOB;
—BbIOpaTh CIOCO0 MACHTUPHUKALIUN OPTraHUYECKOTO COETUMHEHUS.
Braoemy:
—KOMIIJIEKCOM COBPEMEHHBIX IKCHEPUMEHTAJIbHBIX METOJOB OPraHUYECKONM XUMUU IS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;
—3IKCHEPUMEHTaJIbHBIMU METO/IaMU IIPOBECHUS OPraHUYECKUX CUHTE30B.
—OCHOBHBIMHU METOJAMH UJICHTU(PUKALIUU OPTAHUYECKUX COCTUHEHUN
—npueMaMu 00pabOTKU U BbIJIEICHHS] CHHTE3UPOBAHHBIX BEILIECTB;
3HAHUSIMM ~ OCHOBHBIX  3aKOHOB  OPraHMYecKOW XUMHHM JJIs  COJIep’KaTelbHOMN
MHTEPIPETAINH [TOJTY4YE€HHBIX Y9KCIEPUMEHTAJIbHBIX PE3YJIbTAaTOB.
3 Kparkoe coaepxxanue TUCUUIIIMHBI
Pazoen 1. «llpasuna u memoosr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMUUY
1.1  IlpaBuna 6e3omacHoil paboThl B 1a00PATOPUU OPraHUUECKON XUMUU
bezonacHble npuemsl 1 paBuiia paboThl B JIaOOPAaTOPUN OPraHUYECKON XUMUMU.
1.2 Meroas! paboThI B 1a0OpaTOPUU OPTAHUYECKON XUMUU
OO6mue Meronpl paboTel B JabopaTopuu opraHnyeckoil xumuu. HarpeBanue.
Oxnaxnenue. [lepememmuBanue.
1.3  JlabGoparopnas nocyaa, 000pymIoBaHUE U TPUOOPHI
[locyna, nanbonee dacto nmpuMmensiemas B Jiaboparopuu. IlpuGopsl ans ompeneneHus
TeMIieparypsl miasieHus. Becel. Tepmometp. Potopuslit ucniaputens. Pedpakromerp.
Pazoen 2. «Memoowt uoenmugpuxayuu, ouucmku U BblOCNEHUS OPSAHUYECKUX
COeOUHeHUl»
1.1 Xpomarorpadus
Wnentuduxanuss  OopraHMYeCKMX  BEIIECTB  MOCPEICTBOM  pa3jiMYHbIX  BHJOB
xpomatorpaduu (TCX, xpomarorpadus Ha Oymare, noHoOOMeHHast Xxpomarorpadus, BOXX).
[Ipumenenne TCX ans uneHTU(UKALUYA OPTAHUYECKUX COETUHEHUN. AZICOPOESHTHI U AITIOEHTHI,
ucnionszyembie B TCX. Bwibop smioenta. OOHapyxkenne BemecTB. OOHApyKEHHE BEIIECTB.
Koaddumnment ynepxusanus. Koapdbunuent pacnpenenenus. Pabora ¢ kanuispamu.
1.2 Meto1bl OUMCTKH KXUAKUX BemecTB. [leperonka
OKcTpakuus, JUIsi U3BJICYEHMs (BBIACJICHUS) OPraHUMYECKOrO BEIIECTBA W3 BOJBI.
DKCTpakuus C IMOMOIIBIO JEJUTEIbHON BOPOHKH. BBICYIIMBaHME SKCTPAKTOB OCYHIUTENIEM.
[leperonka. Buabsl mneperonku ((ppakunoHHA, BaKyyMHas, IE€peroHka ¢ MapoM, IpH
aTMoc(epHOM naBieHun). BoicymuBanue xxuakocreit. Ocymurenu. OnpeneneHue TeMieparypbl
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KuIeHus u ko3dduuuenta npenominenus. OpakiponHas neperonka. Padbora ¢ punbTpoBanbHOI
Oymaroi. OTTOHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

Metoipl 0UMCTKH TBEpAbIX BeulecTB. Bosronka (cyOnumanusi). Temmneparypa BO3rOHKH
U TeMIlepaTypa IUIaBJI€HHUS, BO3TOHsMOIIErocs BemectBa. [lpubop uid  BO3TOHKH.
[Tepeocaxxnenne. Ilepekpucrammmzanusa. Jrtanbl nepekpuctammsanun. [logdbop pactBopuTes.
Hacpimenneiit pactBop. lopsuee ¢uiabTpoBanue, BakyyMHas QuibTpauus. OnpeneneHue
TeMIlepaTyphl Iu1aBiieHus. TeMnepaTypa IIaBiIeHHs] CMEIIAaHHOW MPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOunenuil»

3.1 CuHTe3bl

[enn wm 3amauM 3KCHEPUMEHTAa B OPraHMYECKOM CHHTEe3€. TeopeTH4EeCKHEe OCHOBBI
nporecca. Brpibop ycnmoBuit peakmuu. Pacuer cunTe3a. OOmue mnpaBwiia TOJATOTOBKHA H
npoBesieHUs: cuHTe3a. TexHuka 6e3onacHoctu. [Ipubop /g nposenenus cunresa. [lposenenue
onbiTa. KoHTponp 3a xonoM peakuuu. Bwinenenue, ounctka M aHaiu3 npoaykra. CHHTE3bI
BEIIECTB Pa3jIMYHbIX KJIACCOB OpraHMYeckux coeauHeHui. [IpoBeneHue skcrepUMEHTATbHBIX
METOJIOB MCCJIE0OBAHUS PEAKIIHIA.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

- HYKJ1€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYKJICO(QHUJIBHOTO MPHUCOEIUHEHUS] — CUHTE3 CIOXKHBIX 3QUPOB KAPOOHOBBIX KUCIOT,
aMU1I0B KapOOHOBBIX KUCJIOT, a30TCOACPIKAILMX aJIbJAETUIOB U KETOHOB;

- 2JEeKTPO(UIBHOIO 3aMELIEHUS B apOMaTUYECKOM pALy — pPEaKIUH HUTPOBAHMS,
OpoMUpOBaHus, CYJIb(PUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U A30COUETaAHUS;

- peakuuil OokucieHus (CuHTE3 aretoHa, |,4-0eH30XWHOHA, OCH30WHOW KHCIOTHI) M
BOCCTaHOBJICHUSI.

4 O0beM yueOHOI M CIUIIHHBI.

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHHUILIJIMHBI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[TpaxTuueckue 3anstus (113) - -
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTesbHasi pabora 1,11 40 30
KonrakTHas camocrositenbHas padbota o 0.2 0.15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TOB IUCHUIIIMHbI 398 | 29,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpoekTHpOBaHHUE MPOLECCOB U ANMAPATOB XUMHYECKOM TEXHOJIOT MM

1. Heap QMCHUIUIMHBI - CYIIECTBEHHO PACUIMPUTH, CUCTEMATU3UPOBATh U HCIIOJIb30BATh
Ha [pPaKTUKE 3HAHUM OCHOB THMJPABIMYECKUX, TEIJIOBBIX M MAacCCOOOMEHHBIX IPOIIECCOB
XUMHUYECKOM  TEXHOJIOTHMH,  MO3BOJISIIOIIMX  BBIIYCKHMKaM  OCYHIECTBJIATH  HAy4YHO-
HCCIIEIOBATENIbCKYIO U IPAKTHUYECKYIO pabOTy Ha IPEIIPUITUSIX.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

OO6nagath CIEAYIOUMMH YHUBEPCAIbHBIMU KOMIIETEHIMSIMU M HMHAMKATOpaMH HX
JOCTUKEHHUS:
VYK-2 - VK-2.1; VK-2.2; VK-2.3; YK-2.5; YK-2.6; YK-2.7; YK-2.8; VK-2.10.
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YK-4 - VK-4.2.

Obnagate creayoUMMU MpodeccHoHATbHBIMU KOMIIETEHIUSMU U HHAMKATOpaMH HX

JOCTUKEHHUS:
IK-1 - TIK-1.1.
3names::
- METObl pacyeTa TeIIo- ¥ MacCOOOMEHHBIX anapaToB;
- OCHOBHbBI€ IPUHIIMIIBI OPraHU3alKK IPOLECCOB XMMUUECKON TEXHOJIOTHUH;
- TUIOBBIE TNPOLIECCHl XMMHUYECKON TEXHOJOTMH, COOTBETCTBYIOLIME ammapaTbl U METOJbl MX
pacyera;
- METObl COCTABJICHUS TEXHOJOTUYECKMX CXEM C HAHECEHUEM BCEX alIapaToB.
Ymemn:

- COCTaBJISITh MaTE€pPHUAJIbHBIE U TEIJIOBbIE OaJIaHCHI JUIsl CUCTEM I'a3-KUKOCTb;

- paccuMThIBaTh MapaMeTPbl TEIJIO- 1 MACCOOOMEHHOTO 000PYAOBAHUS U HACOCOB;

- moAOUpaTh CTaHAAPTHOE 000PYAOBAHUE, UCTIOIb3YEMOE B XMMHUECKON MPOMBILIIIEHHOCTH.
Bnaoemp
- METOJ0JIOTHEN pacueTa OCHOBHBIX IapaMETPOB FMAPOMEXaHUUYECKHX, TEMIOBBIX U
MaccOOOMEHHBIX MPOLIECCOB;
- OCHOBaMHM MPaBUIBHOIO M0100pa TEIJI0O U MacCOOOMEHHOTI0 000PyI0BaHNUS;

- METO/IaMU COCTAaBJIEHUSI TEXHOJIOTMYECKUX CXEM M Ipa@HuuecKkoro M300pakeHHs OCHOBHOTO
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

BBenenne. ®u3nKO-XMMHUECKHE OCHOBBI M OCOOEHHOCTH YCIOBUM MPOBEACHUS ITpoliecca
paszzesieHus KUAKUX TOMOT€HHbIX cMecell pekTudukanuei. OnucaHue NpUHIUIHAIBHON CXeMbl
pPeKTU(UKALMOHHON YCTaHOBKH HETIPEPHIBHOTO JieHcTBUsA. CpaBHEHHE U 00JaCTH IPUMEHEHHUS
HAcaJ04YHbIX U TapesibyaThiX KOJOHH. [locTpoeHne paBHOBECHOM JIMHUU HA OCHOBE MOIY4YE€HHBIX
MHUBUAYAIbHBIX 3a/laHUM.

Paspnen 1. Pacuér pekTu(uKAMOHHON KOJIOHHBI.

1.1. Pacuyét Haca04HOi peKTHPUKALMOHHON KOJTOHHBI HENPEPBLIBHOIO el CTBHA
(a1t Tpex pa3MepoB HACAAKH).

MarepuanbHbiil OajlaHC KOJOHHBI. PacuéT MUHUMAIBLHOTO U pabovero ¢IerMOBOTO YHCIA.
[Toctpoenue pabouux nauHuMM. Pacu€r ckopocTu mapoB U auameTpa KoJOHHBL. OmnpenerneHue
BBICOTHI HacaJku IO MOAW(UIMPOBAHHOMY YpaBHEHHIO Maccoonepenauu. OnpeneneHue
o0LIero yncia U BbICOTHI €AUHUI] TepeHoca. Pacdyér ruipaBinyeckoro COpoTUBICHHUS HACAIKU.

1.2. Pacuyér TapeinbyaToil peKTHPUKALNMOHHON KOJOHHbI HENIPEPBIBHOIO ACHCTBHS.

[IpenBaputenbHblii  BBIOOp Tapesnok. MarepuanbHbli  OanaHC  KoJIOHHBL.  Pacuér
MHUHUMAaJbHOIO U pabouero iaermoBoro ymucia. Pacyer ckopoctu mapoB U AuaMeTpa KOJIOHHBL.
[Toctpoenue pabouux nuHui. OnpeneneHUe BBICOTHI CBETJIOTO CJIOSI KUAKOCTH Ha Tapelike U
napocojiepkanusi 6apOooTaxkHOTO Ccinos. Pacdy€r kod3pduiMeHToB Maccoomnepenadyu, 00Iero
qyclia €IUHULl NepeHoca, 3PpPexkTuBHOCTH 1Mo Mapdpu. Pacyér BbICOTHI KOJOHHBI Ha OCHOBE
KIIJT mo Mbopbpu c¢ mnocrpoeHHeM KHHETHYeCcKOM JMHUU. Pacuér ruapaBIndeckoro
CONPOTUBIICHUS KOJIOHHBIL.

1.3. CpaBHeHuUe JaHHBIX pacyeTa HACAJ0YHOMH U Tapeab4aToil KOJOHH.
ComnocrasiieHUue JaHHBIX, NOJYYeHHBIX 10 MPOrPAaMMAaM KOMIILIOTEPHBIX M PYYHBIX
pacuéroB. Bb100p KOJTOHHBI.

Paznes 2. Pacuér u BbIOOP Tensi000MeHHUKOB.

Pacuér u BbIOOp TEMI00OMEHHUKOB 110 OOIIEH CXeMe: -pacueT TEeIIOBON Harpy3Ku; -
OTpe/iesieHUe TEIJIOBOTO PEXXUMa U CPEeTHEHN IBUKYIIEH CHIIbL; - MPUOIMIKEHHAs OLIeHKa
K03 (ULIMEHTOB TEII00TAaYH, K03 dulireHTa Teronepeaayu, NoBepxHocTH Fop; - BbIOOp THIIA
1 HOPMaJIM30BaHHOI'O BapHaHTa KOHCTPYKLUU; -OIPE/IEIICHUE TapaMeTPOB KOHCTPYKIIMH
(HampumMmep, U1 KOXKYXOTpyOHOTO TEIJI0O0OMEHHMKA: Ynciaa TPYO U YuciIa X0J10B, TuaMeTpa
TpYyO, TuameTpa Koxyxa, IOBEPXHOCTH TEII000MeHHUKA Fyopw U Ap.); - cOMOCTaBICHHE
OPUEHTUPOBOYHOM Fop M Fropw; - COMOCTABIEHUE TAHHBIX, MOJYYCHHBIX 10 MPOrpaMMam
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KOMITBIOTEPHBIX U PYYHBIX PACUETOB; -IT'HJIPABIUYECKUN PACUET; - BIOOP ONTHUMAJIBHOTO

BapUaHTa TEIIOOOMEHHHKA.
2.1. Pacuér k0XyXxoTpyOuaToro ucrapuTes.

2.2. Pacuér xoHAeHcaTopa (KOKyX0TpyOUyaToro Ui MmiacTUHYATOrO).
2.3. Pacuér nonorpesatesis (KOKyX0TpyOUaTOro Wiy IIaCTUHYATOTO).
2.4. Pacuér XONOIMIBHUKOB JUCTHIUISITA M KyOOBOrO OcCTaTKa (KOXKYXOTpyOdaThIX WM

IJIACTUHYATBIX).
Paspnen 3. I'mapoauHamMuyecKkue pacyérhl.
3.1 Pacuér rupaBiInuecKkoro ConpoTUBIEHUS TPyOOIIpOBOIOB
3.2. Pacuér onTuMaibHbIX 11aMETPOB TPyOOIIPOBOJIOB
3.3. Pacuér u monbop HacocoB
Pasnen 4. I'padpuueckoe opopmiienue.

Texmomormueckas cxema. PGKTI/Iq)I/IKaIII/IOHHaH KOJIOHHA OIIPCACICHHOT'O THIIA C

I/I306pa)KCHI/ICM HCTaﬂeﬁ KOHTAKTHBIX 2JICMCHTOB, paCCUNTAHHBIX B pa3aciic 1.

4. O0beM yueOHOM THCUMIINHBI.

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl
3E Axkan. | Actp.
Y, 4.

O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 2 72 54
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 0,44 16 12
[Tpaxtueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 1,56 56 42
KonrtakTHas camocrositenbHas paboTa 0.4 0,3

1,56
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 55,6 41,7
Bua uTtoroBoro KOHTpoJIs: 3auer ¢ oneHKoi

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HCTpyMeHTAIbHbIE METO/IbI XUMHYECKOI0 AHAJIM3A B OXPaHe OKPYKAIOIIeH cpelbl U

PAIMOHAJIBHOM HUCIOJb30BAHUM IPUPOIHBIX PECYPCOB)>>

1 Heap AUCUMIUIMHBI — TPHOOPETEHHE OOYYAIONIMMHUCS 3HAHUN W KOMIIETEHIUU TIO0
OCHOBHBIM TpylnaM HHCTPYMEHTAIbHBIX ((PU3MKO-XUMUYECKUX U (U3HUYECKUX) METOJI0B
xumuueckoro ananuza (UMXA), nHambosee MMPOKO MPUMEHSEMbIX B IMPOMBIIIEHHOCTH U

HCCIeA0BaTENbCKON paboTe.

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS JOJIKEeH:
Obnadams CIeyONUMA KOMIIETEHITUSIMA U UHIUKATOPAMU UX TOCTHIKEHUS:

[IK-2.1; TIK-2.2; TIK-2.3
3namo:
— TEOpEeTUUYECKHE OCHOBHI MeT0/10B UMXA;

- TIpo1iecchl GOPMHUPOBAHUS AHATUTUYECKOTO CUTHANIA B pa3nuuHbix UMXA;
— paccMOTpEHHE NMPUHIIUIIOB U3MEPEHUH B CTaHJAPTHBIX IPUOOpPaAX;
— ocHoBbI MeTposiorun UMXA B cootBeTcTBuM ¢ pekomenaauusmu MHOITAK;

Ymemn:

— INPUMEHATH NPUOOPETEHHbIE MPAKTUYECKUE HABBIKK B MPOPECCUOHAIBHON NESATEIIbHOCTH

I PCIICHUA KOHKPECTHBIX aHAJIMTUYCCKUX 3a1aY,

— IpOBOJUTH OOOCHOBAHHBIM BHIOOP METOAA aHAIU3a C Y4YETOM LieJell M ocoOeHHocTel

JAHHOW MPAKTUYECKOU 3a/1auu;

— IPOBOAUTH PAaCUCThl HA OCHOBE MMPOBCACHHBIX HCCJ’IC}IOB&HHﬁ;
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— TIPOBOAUTH METPOJIOTUYECKYIO OLIEHKY pEe3yJbTaTOB KOJWYECTBEHHOI'O XHMHYECKOIO
aHaJn3a

Braoemy:

— OCHOBaMHU METPOJIOTUYECKOW OLIEHKU pe3yJIbTaTOB KOJUYECTBEHHOTO XHMHYECKOIO
aHanIu3a;

— IpUEeMaMHU UHTEpIIpEeTalliy Pe3yIbTaTOB aHaIM3a Ha OCHOBE KBAJMMETPUUYECKUX OIICHOK;

— METOJIOJIOTUEH MHCTPYMEHTANbHBIX U (PU3MKO-XMMHUYECKUX METOJOB aHajau3a, LIHPOKO

HCIIOJIb3YEMBIX B COBPEMEHHON aHAIMTUYECKON IIPAKTUKE

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pa3zoen 1. CriekTpanbHbIE METOJIBI aHATH3A

Obmas xapakrepuctuka ®@XMA. OcHOBHbIE UCTOYHHMKHU MOTPEUIHOCTEH pPE3YNIbTaTOB
aHaJin3a M cnocoObl ux oueHku. OlLeHKa npezaena 0OHapYyKEHHsI C UCHOJIb30BaHUEM (DOPMYIIbI
Kaiizepa 1 craHgapTHOro OTKJIOHEHHS] MUHHMAaJIbHOTO jAeTekTupyeMoro curnaina mno MIOITAK.
JluneitHblil quana3oH onpezensieMbix KoHueHTpauuid. CtangapTHele 00pa3bl coctaBa. OCHOBHbIE
AHAJIMTUKOMETPOJIOTMUYECKHE XapaKTEPUCTUKU METOJO0B U PE3yJIbTaTOB aHaJIM3a, CIOCOObI MX
OLICHKHU: TMpeAen OOHapyKeHus, KOAXPQPUIUEHT 4YyBCTBUTEIBHOCTH, I'PAaHUIbI JHAIa30HOB
OTIPEIeNIAEMbIX COJEPKAHUM, CEIEKTUBHOCTD, IPELIU3UOHHOCTD, IPABUIIBHOCTb, SKCIPECCHOCTb.
Mertonasl mpo6ooTOOpa, pa3aeneHns U KOHIICHTPUPOBAHUS BEIIECTB.

Metononorus ®XMA. IlpueMbl KOJUYECTBEHHBIX U3MEPEHUI (METO/ I'pa ydupOBOYHOM
3aBUCHUMOCTH,. BHEIIHEIO0 W BHYTPEHHEro CTaHAapTa, METoJ J00aBOK). AHaJIUTHUYECKUE U
METPOJIOTHYECKHE XapPaKTEPUCTUKU PA3JIMYHBIX HHCTPYMEHTAlIbHBIX MeToJoB. llonsaTne 00
aTTecToBaHHOW Metoauke. [IpoGmembr BeiOOpa Merona ananmuza. OOOOIICHHBIC CBEICHUS O
I'OCT P UCO 5725 (2002).

OOmrast  xapakTepHCTHKAa CHCKTPAIbHBIX METOJOB  aHanmm3a. Kiaccudukamms
CHEKTPAJbHBIX METOJ0B aHanu3a. [loiyueHune XuUMUKO-aHATIUTUYECKOW HHQOpMaluu npu
B3aUMOJICHCTBUM AJIEKTPOMArHUTHOTO M3JIY4€HHUsI C BEUIECTBOM. ATOMHAasi M MOJIEKYJSpHas
creKkTpockonus. AOCOpOIIMOHHbBIE U SMUCCUOHHBIE METObl aHAJIM3A.

ATOMHO-3MHUCCUOHHBIM CHEKTpPaJIbHbIM aHamu3. TeopeTnyeckne OCHOBBI ATOMHO-
SMHUCCHOHHOTO CHEKTpajJbHOro aHaiusza. Mcrounuku Bo3OyxaeHusi crekTpoB. KauecTBeHHas
XapaKTepUCTUKA AHAJUTHYECKOro CUrHajga. VIHTEHCHMBHOCTb CHEKTPAJbHBIX JIMHUN Kak Mepa
colepkaHus djeMeHTa B mpoOe. DaxkToppl, BIUSIOLME HA HHTEHCUBHOCTh CHEKTPAJIbHBIX
auHui. CroekTpajibHble NPUOOPHI M CHOCOOBI  pPErucTpaly  CIEKTpa. pacugpoBKa
SMHUCCHOHHBIX CIIEKTPOB U UJIEHTU(UKALMS IEMEHTOB M0 UX CHEKTpaM. ATOMHO-3MHUCCUOHHBIN
aHalM3 ¢ MHAYKTHMBHO CBs3aHHOMW IU1a3Moi. KosimuecTBeHHbI aHaIN3. ATOMHO-3MHCCUOHHAS
¢dboToMeTpus mIaMeHu. ['a30Bble TUIaMeHa Kak BUbl HU3KOTEMIIEpaTypHO# Ia3Mel. biiok-cxema
mwiaMeHHoro ¢ortomerpa. Bo3MoXKHOCTH MeToZa U €ro orpaHuyeHusl. AHUOHHBIA U KaTHOHHBIN
addexTer. ObIaCTH TPUMEHEHUS.

AToMHO-abcopOIMonHast ~ crektpomerpusi.  OOmast  XapakTepucThka MeToja |
aHaJIUTUYEeCKOro curHaia. [loryomeHue 3IeKTPOMAarHUTHOIO —H3IYy4EHUS CBOOOJHBIMU
atomaMu. brnok-cxema mnpubopa. VcTouHukM MOHOXpOMaTHyecKoro wusiaydeHus. CrocoObl
aToMu3anuu npoOel. CpaBHEHHE aHATUTHUUYECKUX XapaKTEPUCTHUK METOJI0OB aTOMHOW abcopOuuu
Y aTOMHOM YMHUCCHUHU.

AHanuTudeckas MOJIEKYJSIPHAsE CHEKTPOCKONUSA. MeTonbl ONTHYECKOW MOJIEKYJISIPHOM
CHEKTPOCKONUHU. XapaKTepUCTUKa aHAIMTHYeckoro curuaina. Iloriomienne 3JeKTpoOMarHuTHOTO
U3JTy4YeHUs] MOJIEKyJIaMH. DJEKTPOHHBIE NEPEXOJbl M CHEKTPhl MOTJIOIEHUS MOJIEKYJd. 3aKOH
byrepa-JlamGepta-bepa. Monsipusiii koadduiment normomenus. CreKTpoGOTOMETPUIECKUN H
¢dboToMerpuueckuil ananu3. OnTuMU3anys yCIOBUM aHAIMTUYECKUX orpeaenaeHuil. OTKIOHeHus
oT 3akoHa byrepa-Jlambepra-bepa. Anmaparypa mis ciekTpo- 1 (POTOMETPUUESCKIX U3MEPEHU.
TouHocTh pe3ynbTaToB (oTOMETpHueckux onpeneneHuil. Juddepennunansuas doromeTpus.
MeTo1bl CIEKTPOPOTOMETPUYECKOTO TUTPOBAHHUS.

Onyopumerpuueckuii aHanu3. [lpupona aHaTMTHYECKOTO CUTHANMA (PIIYOPECUCHIIMH |
dochopecnieniiun. KBaHTOBBIN H DHEPreTUYECKUM BBIXOJbI. DaKTOPHI, BIMSIONIME HA
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MHTEHCUBHOCTh  (imyopecueHuuu. TemmeparypHoe M KOHUEHTPALMOHHOE  TYILEHHUE
¢bnyopecueHMU. 3epKaibHasi CUMMETpPHUS CHEKTPOB MOIJIOLIEHUS M MCIyCKaHus (IIpaBUIIO
JleBmnna). 3akon BaBuiosa. Cxema ayopumerpuueckux uaMepeHuil. Boibop nepBudyHoro u
BTOPUYHOTO CBETO(MUIBTPOB. I'paynpoBoUHasi 3aBUCUMOCTh M KOJTMYECTBEHHBIHN aHaIH3.

Typbunumerpuueckuii U HederoMeTpUYecKuil MeTojabl aHaiu3a. PaccesHue cBera
oUcrepcHbIMM  cucreMaMu. CBsi3b  ONTHYECKOM IUIOTHOCTH — JMCIIEPCHOW CHUCTEMBI €
KOHIICHTpaImen onpenensiemoro BemniectBa. Koagdunuent MmyrHocTH cucTteMbl. TeopeTnueckue
OCHOBBI TypOuumMeTpuu U Hedenomerpuu. Ypapaenue Panes. CpaBHuTeNbHas XapaKTepUCTHKA
aHAJIMTUYECKUX CUTHAJIOB B TypOuauMeTpuu u Hedenomerpuu. TpeOoBaHus, IpeabsIBIsEMbIe K
HCIIOJIb3YEMBIM aHAIUTUYECKUM PEAKLIHSIM.

Pa3zoen 2. DnexTpoXxuMHUUeCKre METO/IbI aHAIHM3a

OO0wrast XxapakTepUCTUKA 3IEKTPOXUMHUUYECKUX METOJO0B aHalM3a M UX KiaccupuKalus.
Knaccudukanus 371eKTpoioB B 3JIEKTPOXMMHMUYECKHX MeToAax aHanuza. llomspusyemeie u
HEMOJISAPU3yeMbIe 3JEKTpoAbl. VCIoab3yeMbple XMMHUYECKHE M DJIEKTPOXMMHUYECKHE PEaKIIHH,
TpeOOBaHuUs, IPEIbIBIsEMbIE K ’TUM peakuusaM. Bozmoxxknoctn O XMA.

Kongykromerpust M KOHAYKTOMETpUyeckoe TuTpoBaHue. OOmias XapaKTepUCTHKa
METOJa. AHAIUTUYECKHM CUTHAI B KOHAYKTOMETPHUU. YJelIbHasd MW OJKBUBAJICHTHAs
3JIEKTPONPOBOAHOCTh  PACTBOPOB  JIIEKTPOJIUTOB. [TonBMKHOCTE ~ MOHOB. [Ipsimas
KOHJIYKTOMETpHUSIT U KOHJIYKTOMETpUueckoe TurpoBaHue. Kpusble TUTpoBaHUS. DPakTOphI,
BIUSIOIIME Ha BHUJA KpHUBBIX TUTpoBaHus. [IpuHIMNManpHas cxemMa YCTAaHOBKM JJIs
KOHJIYKTOMETPUYECKUX HW3MEPEHMM, MCIOJb3yeMble JJIeKTpoabl. Bo3moxkHOCTM MeTroxa.
[Ipumepr! onpenenennii. BeIcokoyacTOTHOE TUTpOBaHUE. BO3MOXKHOCTH MeTO 1.

[ToTeHIMOMETpHUSA M NMOTEHUIMOMETPUYECKOE TUTPOBaHUE. MHAMKATOpPHBIE ANIEKTPOIBI U
NEKTPObl cpaBHEHMs. [loTeHnman aIeKTpoja Kak aHaJIUTHYeCKud curHain. HMoHomerpus.
JNonnanoBckuit u  guddy3noHHbld  moTeHIMaNbl.  Knaccupukamus HMOHOCEIEKTHBHBIX
ANEKTPOI0B. YpaBHeHHe Hukonbckoro-OiizeHMana. MeToapl KOJTUYECTBEHHBIX ONPEACIICHUN U
ycioBus ux npuMeHenus. IIpsmas norenuuomerpust (pH-merpusi, nonometpusi). Bosmoxxnoctu
MeToaa. Metosl TuTpoBaHus. O0OpaboTKa KPUBBIX MOTEHIMOMETPUUECKOIO TUTPOBAHUSI.

Bonsramnepomerpudeckue metonsl aHanuza. Kiaccuueckas mnosisgsporpadus. Ilomspo-
rpamMmbl. MHTepripetanms nossporpamMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKH. YpaBHEHUE
nojsiporpaguieckoit  BosHbI  [elipoBckoro-UnpkoBuua.  [loTeHmman  MOJMYBOJMHBI  Kak
KayeCTBEHHasl  XapaKTEepUCTHKAa  aHAJIWTUYECKOTO  CcurHaina. Bpibop U Ha3HaueHue
nossiporpagudeckoro  ¢ona. Ilpenenbupii  mudy3MOHHBIH TOK Kak KOJHWYECTBEHHAS
XapaKTepUCTHKA AaHAJMTUYECKOro curHaia. AmmepomeTpuyeckoe TuTpoBaHue. OoOmas
XapaKTepUCTHKa METOJla U aHAJUTHYECKOro CUrHaiga. Bpibop ycnoBuil ammepoMeTpuyecKux
n3Mepenuil. [lpuHnunuanpHas cxeMa aMIepoMeTpuyeckoro TurpoBanus. Kpusbie TuTpoBaHuUSL.
[IpuMeprl NPaKTUYECKOTO UCIIOJIB30BAHUS METOA.

Kynonomerprueckuii MeTo1 aHanm3a

Knaccupukanuss  meronoB  kynoHomeTpuu. KommdecTBo — snekTpuuecTBa  Kak
aHAIUTUYECKUN curHail. lIpsimas KynoHOMETpHsI M KyJOHOMETpHUYEecKoe TuTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA, 3aTPAaYE€HHOTO0  HA  JJEKTPOXMMMYECKYH)  PEaKIUIO.
Kynonomerpuueckoe TtuTpoBanue. Bwibop Toka osnektposnmsa. [lpuHnunuanbHas cxema
YCTAaHOBKM JUII KYJIOHOMETPUYECKOTO THUTpoBaHusA. [IpakTMueckoe npuUMEHEHHE METOJa.
DnekTporpaBUMeTprUeckuil aHanu3. OOmas XapakTepuCTHKa METOJa U AHAIUTUYECKOTO
CUTHAJIA.

Pazoen 3. Xpomarorpaduueckre METOIbI

OOmiasi xapakTepucTUKa XpomaTorpauueckux MeToAoB. TeopeTuueckue OCHOBBI
xpomatorpaduueckux mMeTojoB. Xpomarorpamma. [lapamerpsl ynepxuanus. KauectBenHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU AHAIUTUYECKOTO CHUrHaJlla B KOJIOHOYHOM XpomaTorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpoMarorpaduueckoro mnpouecca. Kiaccuduxaiums meTonoB
XxpomaTtorpauu Mo arperaTHOMy COCTOSIHHIO (a3, IO MEXaHHM3MY pa3JeieHHs U CHoco0y
opopmienust mnpouecca. CreneHb pas3eleHusT U KpuTepuil cenekTUBHOCTH. Kpurepuit
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paznenenus. OnTUMU3aNKMs TPOILECCOB  pa3feneHus cmecedl BemecTB. KoadduumeHt
pacnpenenenus. OcHOBHOE ypaBHeHue Xxpomarorpadpuu. CBsizb (OpMbI BBIXOJAHON KpHUBOU C
M30TEPMON  pacHpelesieHus B KOJIOHOYHOW Xxpomarorpaduu. Bbicota, 3KBUBajeHTHas
TeopeTudeckoil Tapenke. Kunernueckas teopust xpomatorpaduu. YpasHenue Ban-/leemrepa.

lNazoxkuakoctHast xpomarorpadus. OOmas xapakrepuctuka metona. [lpuHnunuanbHas
cxeMma rasoBoro xpomarorpaga. YcTpoicTBO U Ha3HaueHue y3i10B xpomatorpada. TpeboBanus,
MpeIbsABIsEMble K HENOJBWKHON U MOABMKHON (azaM. [lerexToprsl. Meronpl uaeHTuGUKaLINK
BEILIECTB B ra3oBoil xpomartorpadpuu. Mnentudukanus KOMIOHEHTOB pa3leisieMbIX cMecel ¢
MIOMOIIBIO JIOTapU(PMUUECKUX HHIECKCOB yaepKuBaHHg. CHocoObl KOJIMYECTBEHHOTO aHalln3a.
[Iprmepbl NpakTUYECKOTO UCTIOIb30BaHUs ra30BOM XpoMaTorpaduu.

KunkxoctHast xpomarorpadus. Kinaccudpukanus METo10B )KUIAKOCTHOM XpoMaTorpaQuu.
OcoOennoctu  BDOXX. [lpuniunuanpHas cxemMa JKMJIKOCTHOro xpomatorpada. Tumsl
nerexkropoB B BOXKX. Kunkoctnoaacoporumonnas BOXKX. HopmansHo-(ha3oBsiit u oOparieHo-
(ha30BBI BapraHThL: COPOCHTHI, AITIOCHTHI, pa3jeisieMble BemecTBa. Y pasHeHue Hokca. Merto bt
UIeHTU(DUKAIIMY BEIIECTB M KoJaudecTBeHHOTo aHanmu3a B BOXKX. Ilpumepsr mpaktuueckoro
ucnosb3oBanua BOXX. PacnpenenutenbHas OymakHas xpomarorpadus. KauecTBeHHas u
KOJIMYECTBEHHAsl XapaKTEpUCTUKU aHaJUTH4YecKoro curHaiga. O6mnacte npumeHeHus. ['enb-
xpomatorpadus. IlogsmxHas u HenonBukHas ¢aszpl. OOIllee ypaBHEHHE, OIUCHIBAIOILEE
nporecc reiab-xpomaTtorpaduu. BozmoxkHocTH renb-xpoMarorpaduu. [Ipumepsl npakTHueckoro
ucnoJsib3oBanusa. MoHooOMeHHass u MoHHasg Xxpomartorpadus. TpeOoBaHus, MpenbsBIsSEMbIe K
peakuusiM HOHHOro oOmeHa. OcoOeHHOocTH HOHOOOMEHHOH Xxpomarorpaduu. Koncranta
noHHoro obOmeHna. M3orepmbl nmoHHoro oOmeHa. Karunonutsl u anuonHutsl. Kosdduument
cesniektuBHOCTU. MoHHast xpomaTtorpadus. biok-cxema nonHoro xpomatorpada. Pazgenstoniue
Y KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAIUTHYECKHE BOZMOKHOCTH METO/IA.

ABTOMAaTHYECKMd W AaBTOMATU3UPOBAaHHBIM aHanu3. Jlpyrue MeToapl aHauu3a.
JluckpeTHbple aBTOMaTU4YeCcKHe aHanm3aTtopel. [IpuHnmn nerctBus. HenmpepbIBHBIN ITPOTOYHBIN
aHaJIM3 W  [POTOYHO-UHKEKUMOHHbIM aHanmu3. IloHarne 00 aHanmuTHyeckod  Macc-
cnekrpoMerpun. CylHOCTh MeTOa. AHAJIN3 OPraHMYECKUX BEIIECTB. DJIEMEHTHBIN aHAIIN3.

4 O0beM yueOHOM M CHUIITHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIJIMHbBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,34 48,4 36,3
Jlexinm 0,45 16 12
[Tpaktnueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTeJibHAs padoTa 2,65 95,6 71,7
KoHnTakTHas camocrositenbHas pabota 265
CaMOCTOSATETbHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI ’ 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM
AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«buosorus»
1 Hens mucummumesl - GOPMHUPOBAHUE 3HAHMK O Pa3HOOOpa3MU OMOJIOTHYECKUX

O00OBEKTOB JKMBOW MPUPOAbI, HCTOPHUUECKOM U HUHAMBHAYAJBHOM pPAa3BUTHUH OPIraHU3MOB,
MMOHMMAaHHE CYIIHOCTHU >KM3HHM, €IMHCTBA M MHOrooOpas3usi >KMBOro Ha 3emie, oOydeHHe
IrPaMOTHOMY BOCHPHUATHIO NMPAKTUYECKUX IMPOOJEeM, CBA3aHHBIX C OHOJIOTHEH, B TOM YHCIE -
3I0pPOBbEM UEJIOBEKA, OXPAaHON IPUPOJIbI, MPEOJIOJIEHUEM SKOJIOIMYECKOro KpU3Hca, a TaKxKe
MpUBUBaHUE 00YYAIONIMMCS HABBIKOB 3KOJIOIMYECKON KYJIbTYpPHI.
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2 B pe3ynbraTe u3yueHus: AMCUUIIIUHBI 00YyJaIOLIUIICs T0KEH:

Obnadams CIeNyONUMA KOMIIETCHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

[1K-7.7, I1K-7.8, TIK-7.9.

3nams:

- OMOJIOTMYECKNE OCHOBBI 3KOJIOTHH U MIPUPO/IO0IOIB30BAHNUS;

- CBOMCTBA, COCTaB U YPOBHM OPraHU3alliy >KMBOIO;

- OCHOBBI IIUTOJOTMH U THUCTOJIOTUU; OCHOBHBIE UCTOYHUKU DHEPTMHM U MOJEKYJISPHbIE
MEXaHU3MBI €€ IPeoOpa30BaHuUs;

- MAaKpOCUCTEMATHUKY >KMBBIX OPTaHU3MOB;

- pa3HOOOpa3ue KU3HU Ha 3eMIIE;

- MOp(0-aHaTOMHYECKHUE XapaKTEPUCTHUKU OCHOBHBIX CHUCTEMATHUYECKUX TPYII >KHUBBIX
CYLIECTB.

Ymemo:

- POBOJUTH OLIEHKY OMOJIOrMYECKOT0 pa3HO00pa3us COBPEMEHHBIMU METOAAMHU
KOJIMYECTBEHHOM 00paboTKH HHpOopMaLINY;

- U3rOTaBJIMBATh OMOJIOTUYECKUE MUKPO- U MAKpOIIpenaparhl;

- OOBSICHATH MEXaHU3M IIPE0OpPa30BaHNUs YIHEPTUH B OPraHU3ME;

- UJIeHTU(UIUPOBATH OCHOBHBIE IPYIIIbI KUBBIX CYILIECTB;

- 00BSICHUTH 3HAUYEHUE OCHOBHBIX IPYII PACTEHUI U )KUBOTHBIX;

- OOBSICHATH MPUYUHBI, MEXaHU3MbI U 3aKOHOMEPHOCTH 3BOJIIOL[UH JKUBBIX CUCTEM.

Braoemy:

- 0a30BbIMU 3HAHUSAMU (YHIAMEHTAJIbHBIX pa3/ieI0B OUOJIOTHH;

- METOJIaMH 0TOOpa U aHaJIM3a OMOJIOTUUECKHX TTPO0;

- HaBbIKaMHU UJICHTU(DHUKAIIMY U OTTUCAHUST OMOJIOTHYECKOTO Pa3HOOOpa3us.

3 Kpatkoe conep:xanue TUCHUTLIMHBL

Bgenenue. buonorus kak Hayka. Posib 6M0J0THH B IPaKTHUECKOM A€ATEIbHOCTH JTIOAEH.

Paznen 1. CymHocCTb )KU3HU. YPOBHU OpraHU3alMU KUBBIX CYIIECTB

1.1.  CaoiictBa xuBoro. XKusoe u HexuBoe: (yHIaMeHTalbHble cBoiicTBa. CBoOMCTBa
KUBOrO M (YHKIHMM S>KMBBIX CHUCTEM. YPOBHHM OpPraHU3alllU KUBBIX CHUCTEM: MOJIEKYJSPHO-
TCHECTUYCCKUH, KJICTOYHEBIH, OHTOT'CHETUYCCKHUH, MOMYJISIIUOHHO-BUI0BO,
OuoreoneHOTUYECKUN. ENMHCTBO KU3HU B KPYTOBOPOTE BEILIECTB U SHEPTUU Ha 3eMIIe.

1.2.  Xumus u ¢usuka xu3Hu. JKuBble CHUCTEMbl B IOTOKE BEIIECTBA, SHEPrUu U
uHpopmanuyd. XUMUs KU3HU. DIEMEHTApHBIM COCTaB UBOTO BEIIECTBA; Pa3IU4Msl KOCHOTO U
KUBOTO BELIECTBA [0 COOTHOLIEHUIO 37eMEHTOB. OCHOBHBIE THUIBI OMOJIOTUYECKH Ba’KHBIX
BEIIECTB

1.3.  OcHoBuble ¢opMmbl *u3HU. Hexnerounsie gopmbl xu3Hu. Kiierounbsle Gopmbl
KU3HU: TPOKAPUOTHI, 3SyKapuoThl. CHOCOOHOCTP K CaMOBOCIPOU3BEACHHIO. buosorus
pasmHoxenus. [lonarus "onTorenes" u ">KU3HEHHBIN TTUKIT".

Paznen 2. Knerku u opranu3msl. ['omeocTas.

2.1. OcuoBsl nuronorud. Kinerka — ocHoBa xwu3Hu. Knetku u opranusmbl. EAMHCTBO 1
pazHooOpa3ue KIETOYHBIX THNOB. [IpUHIMIBI CTPYKTYpHOUM OpraHu3alyy KJIETOK U peryssuus
MeTaboau3Ma.

2.2. buoxumuueckue OCHOBbL. MeTaboanM3M — OCHOBa CYILIECTBOBAaHUS JKUBBIX
opranu3moB. Jlupdepenunanus u uaTerpanus QyHKIud B opraHu3Max pacTeHUuN U KUBOTHBIX.
I'omeocTas; ciocoOHOCTH K CaMOOOYUEHUIO U CaMOPETYIUPOBAHUIO.

Paznen 3. Teopus s3BoIMIOLMH.

3.1. Cucrtema u 3BOJIIOLMS OpraHMYecKoro Mupa. Bum — ocHOBHas cucremaruyeckas
enuHuna. [lpusnaku Bupa. JlokasarenbcTBa 3BOJIIOLMU: CpPaBHUTEIbHO-aHaTOMHUYECKUE,
AMOPHUOJIOTHYECKUE, TTATIEOHTOIOI HUECKHUE.

3.2. Y. JlapBuH — OCHOBOIOJIO)KHUK Yy4YeHHs 00 »3BOJIOUMH. JIBIXKyLIUE BHUIbI
ABOJIIOIIMH: HAClI€JCTBEHHAs] U3MEHYUBOCTb, OOpb0a 3a CyIlecTBOBAHUE, €CTECTBEHHBIH OTOOD.
Pe3ynbrarhl 3BOJIIOLMU: MHOrooOpas3ue BHJIOB, MPHUCHOCOOIEHHOCTh OPraHU3MOB K cpene
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oOuTaHusl.

Paznen 4. I'eneruxa.

4.1. OcHOBBI KJaccuuecKkol reHeTuku. [loHsTre 0 HAcIeACTBEHHOCTH U U3MEHUYHUBOCTH.
MarepuanbHble U MOJEKYISPHbIE OCHOBBI HaciieZACTBEHHOCTU. OCHOBHBIE 3aKOHbI MeHJens.
MeTo/1bl FeHETHUECKUX HCCIIEA0BAHUMN.

4.2. T'eneTrka NOMyJISAIUNA, MUKPOIBOIIONUS, MAaKPOIBOIIOIHUA. 3aKOHOMEPHOCTH
M3MEHUYMBOCTH: HAaceACTBEHHAs, Mo ukanronHas. Myrauuu. [lonsTHEe «HOpMa pEaKIUI.
Pa3nooOpa3zue KUBBIX OPraHU3MOB

Pazgen 5. buonorundeckoe paznooOpasue.

5.1. bakrepun. Apxeu. Bupycsl. Dykapuotsl. MHOr0OOpasue, pojb B IPUPOJIE U KUZHU
4eJI0BeKa.

5.2. boranuka. Hayka OoTanuka u ee cTpykrypa. LlapcTBO pacTeHus: KJIETKH, TKaHU U
opranbl pacTeHuil. MHoroobpasue pacTeHui, NPUHLMIIBI WX KIacCU(pUKAUuU. 3HAuYEHUE
pacTeHuid B IPUPOJE W KU3HM 4YelIOBeKa. BakHeWlne CenbCKOXO3AWCTBEHHBIE KYJIbTYPHI.
OxpaHa peaKux M MCUE3AIIUX BHUIOB pacTeHUid. OCHOBHBIE pacTUTEIbHBIE COOOILECTBA.
VY cnoxHEHUE pacTeHNUH B IPOLECCE IBOJIIOLUY.

5.3. 3oonorus. Hayka 300iorust u ee crpykrypa. CXOJICTBO U Pa3iMyus )KUBOTHBIX U
pacTeHuii, cuctemaTHka >KUBOTHBIX. [Ipocreiimme. MHorooOpasue, cpeaa U Mecta OOUTaHHUSL.
DOBOJIOLMUS CTPOEHUS (PYHKIUH OpPraHoB M HX CHCTEM Yy JKUBOTHBIX. Apeanbl OOUTaHUS.
Murpanuu. 3aKOHOMEPHOCTH pa3MELIEHHs] KUBOTHBIX. buoneHosbl. EcTecTBeHHble U
HCKYCCTBEHHbIE OMOILIEHO3bI (BOJOEM, JIYT, CTElb, TYHJIPA, JIEC, HACEIEHHbIN MyHKT). DakTOpsl
Cpelbl M UX BIMsSHUE Ha OuorneHo3. Llenu nutaHus, NOTOK 3Hepruu. B3aumMocBsi3b KOMIIOHEHTOB
OMoLeHO3a U MX MPUCHOCOOIEHHOCTh JApYyr K Apyry. JKuUBOTHBIH MHUp U XO34KWCTBEHHAas
NeSITeNbHOCTh 4YelloBeKa. BoszneiicTBue uenoBeka U €ro JAeATelNbHOCTH Ha IKUBOTHBIX.
[Ipombicnbl. OnomamiHuBanue.  Pa3BeleHHEe,  OCHOBBI  COJEpXaHUS U CEJEKUUU
CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX. 3aKkoHbl 00 oOxpaHe >KuBOTHoro wmwupa. Cucrema
MoHuTOpuHra. Oxpansiemble Tepputopuu. KpacHass kHura. PanumoHanbHOE HCIOJIb30BaHUE
KUBOTHBIX.

5.4. Anatomus u ¢usmnonorus yenoBeka. OOuiue cBeneHUs 00 OpraHu3Me 4YesloBeKa.
MecTo yeroBeka B CUCTEME OpPraHUYecKoro mMupa. UepThl CXOJCTBAa M pa3jIMUMil yeloBeKa U
KUBOTHbIX. CTpOeHHE OpraHum3Ma 4YelloBeKa: KJIETKH, TKaHH, OpraHbl, CHCTEMbl OpraHOB.
Metoipl U3yueHus: opraiusma ueiaoBeka. OnopHo-ABUrareibHas cucTeMa. TpaHCIOPT BEIIECTB.
Opransel yyBcTB. [IpixatenpHas cuctema. HepBuas cucrema. [TumeBapurenshas cuctema. OOMeH
BELIECTB U IpeBpalieHus 3Heprun B opranusme. [lokpossl Tena. CtpoeHue U QyHKIIMH KOXKH.
[ToBenenue u ncuxuka yenaoBeka. be3ycnoBHble peduieKchl U HHCTUHKTBI. Y CIIOBHBIE Pe(IEKCHI.
OcoOenHoctu mnoBeneHUs uyenoBeka. Peub. Mpbinuienue. Buumanume. Ilamsats. Omouuu u
yyBcTBa. COH.

OO61ee KOJITMYECTBO Pa3eioB — 5.

4 O6beM y4eOHOU TUCIIUTUTAHBI

O0beM TUCIUTUTHHBI
Bun yue6noit paboTsl Axan | Actp.
3E
q. q.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,38 32 24
Jlexnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocTosTenpHas paboTta 2,12 76 57
KonrakTHas camocrositenbHas paboTa 0,2 0,15
2,12
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 75,8 | 56,85
Bux uroroBoro KoHTpOJIS: 3auyer
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AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«OCHOBBI TOKCHUKOJIOTHH

1 Heas aucuumiauHbl - GopMUpOBaHHE Yy oOydarommxcsi 0a30BbIX 3HaAHUIA,
HEOOXOIMMBIX Uil MOHMUMAHMSI U pPElIeHUs MpoOsieM YIpaBieHUs] KAaueCTBOM OKpYKarollen
Cpelbl, COXPAHEHUS YCTOMYMBOIO (DYHKIMOHUPOBAHUS IMPUPOIHBIX SKOCUCTEM U 3JI0POBBS
4eJoBeKa.

2 B pesyabTaTe H3y4yeHUs] JUCHHUILIMHBI 00y4aIOLIUICA J0JI/KEeH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[1K-7.4, I1K-7.5, TIK-7.6.

3nams:

- OCHOBHBIE 3aKOHOMEPHOCTM M MEXaHU3Mbl B3aUMOJEHCTBUS TOKCHYECKHX
BELIECTB C KUBBIM OpraHu3MaMH, IPEK/IE BCEro, YEIOBEKa;

- OCHOBHBIE  TIPOIIECCHI,  XapaKTEpU3YIOLIUE IOBEJECHHWE TOKCHUKAHTOB B
OKpY’Kalolllel cpejie, MEXaHU3Mbl SKOTOKCUYHOCTH, TOKCUYECKHE PPEKTHI U 3aKOHOMEPHOCTHU
UX MPOSIBICHUS HA PA3IIUYHBIX HEPAPXUUECKUX YPOBHSAX OpPraHU3alny OHMOJIOIMUYECKUX CUCTEM;

- CUCTEMbl CAHUTAPHO-TUTMEHUYECKUX U  PHIOOXO3SIMCTBEHHBIX HOPMATHBOB
XMUMHMUYECKUX BeIllecTB, NpUHATHIX B Poccuiickoii ®denepanuu; METONOJIOTMHM OOOCHOBAHUS U
YCTaHOBJIEHUS! HOPMATHBOB COJEPKaHUS BPEIHBIX BEIIECTB B 00bEKTaX OKPYKaIoLIel cpebl;

- KJIacCU(UKALMU BPEIHBIX BEUIECTB IO CTENEHM HX ONAaCHOCTH B OOBEKTax
OKpY>KaIoIllel CpeJibl U METOA0JIOTMH 0O0CHOBAHMS U YCTaHOBJICHHS KJIaCCOB OMACHOCTH;

- KJIacCCU(pUKALMI0O OTXOJOB TMPOM3BOACTBA W MOTPEOJEHHS] IO  CTENEHU
BO3JICHCTBUSL Ha cpeAy OOWTaHUS U 3J0POBbE YEJIIOBEKA W HPHUHIMIIBI OINpEAETIeHHs Kiacca
OMACHOCTH; KPUTEPHUH OTHECEHHs] OTXOJOB K KjIaccaM OMNAaCHOCTH MO CTENEeHH HEraTMBHOIO
BO3JICHCTBUS HA OKPYXAIOIIYIO CPEy.

Ymemo:

- OOBSACHATH U OLIEHUBATh OMACHOCTh MPUCYTCTBUS BPEIHBIX XUMUYECKUX BEILECTB
B OKpYXarolieH cpene,

- MIPAKTUYECKU MPUMEHSATh IOJIYYEHHbIE 3HAHUS B CBOEHW NpodecCHOHATBbHOM
NESTeIbHOCTH C TO3ULUN 3HEPro- U pecypcocOepexeHusi, MUHHUMHU3ALUU BO3AECUCTBUS Ha
OKPYKAOILLYIO CPELy.

Braoemy:

- MOHATUMHBIM  amnmapaToM B 00JacTM TOKCUKOJIOTMH U 3KOJOTHYECKOTrO
HOPMHUPOBaHUS;

- HaBbIKaMU paOOThl C OCHOBHOM HOPMAaTUBHOM M METOJIMYECKOW JOKYMEHTAIlUe,
Kacarolleicsl periaMeHTUPOBAaHMS U OLIEHKH OIACHOCTH BEIECTB B OOBEKTaX OKpYKarollen
Cpebl.

3 Kparkoe coaep:kanue JUCHUINIHHBI

Pa3nen 1. OcHoBBI 00111€H TOKCUKOJIOTHH

OnpeneneHve U OCHOBHBIE TOHATUS ToKcukosoruu. Ilpeamer u  CTpyKTypa
TOKCHUKOJIOTHM, LT U 3afgadyd. OCHOBBI TOKCUKOAMHAMHUKH. OCHOBBI TOKCHUKOKHHETHKHU.
CpoiicTBa BEUIECTB, ONPEICNAIONINE TOKCUYHOCTb. DaKTOpbI, BIMAIOLIME Ha MPOSIBICHUE
TOKCUYHOCTHU BellectBa. [loBTopHbIE BO3/EHCTBUS BPEIHBIX XUMUYECKHX BemiecTB. Koeprusm
kceHoOnoTukoB. KomruiekcHoe M couetanHoe naeiictBue. AHTUIOTHL. CrenuanbHble (OpMbI
TOKCHYECKHUX IpoleccoB. M30uparenbHas TOKCHYHOCTh. OCHOBBI TOKCHUKOMETPUHU. DKOJIOTO-
sNUAEMUONIOrHuecKkue uccieaopanus. OneHKa pucka JUlsl 310pOBbs YellOBEKa MpU BO3AECHCTBUU
XMUMHUYECKUX BEIIECTB, 3arpsA3HSAIOIINX OKPYXKAIOUIYIO CPEy.

Paznen 2. HopmupoBaHre XUMUYECKHX BEMIECTB B OKPYKAIOILEH Cpeie.

CaHuTapHO-TUTHEHMYECKOE HOPMUPOBaHUE U KiIaccu(UKalus MO CTEHeHH ONAacHOCTH B
BOJIE BOJIHBIX OOBEKTOB XO3AHCTBEHHOIUTHEBOIO U KYJIBTYPHO-OBITOBOIO BOJIOTIONB30BaHUS, B
aTMOC(EepHOM BO3JyXE HACEIEHHBIX MECT, B BO3JyXe pabodeil 30HbI, B IOYBE, B IMHUIIEBBIX
npoaykrax. HopMupoBanne XUMHUYECKUX BEIIECTB U KJIACCHU(HUKALUS MO CTEIEHU OMACHOCTU B
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BOJIC€ BOJHBIX OOBEKTOB, MMEIOIIMX PHIOOXO03siicTBEHHOE 3HadeHue. [lopsmoxk oOocHOBaHUS
HOPMAaTHBOB U KJlacca onacHOCTU. OCHOBHBIE JOKYMEHTHI.

Pasnen 3. Dxonorudeckas TOKCHKOJIOTHS.

OcHOBHBIC TOHATHA. DKOTOKCUKOKHMHETHKA. DKOTOKCHKOIHMHAMHUKA. JKOTOKCUYHOCT,
MEXaHU3MbI KOTOKCUYHOCTH. TOKCHYHOCTh XMMUYECKHUX BEIIECTB I PA3TMYHBIX >KHUBBIX
OpraHm3MoB M pacteHuid. KoMIiekcHas OIeHKa OMAacHOCTH BEIIECTBA C HKOJOTHYECKUX
no3utuii. Kiaccel 0macHOCTH TOKCHYHBIX OTXO0B MPOU3BOJICTBA M MOTPEOICHUS 1O CTEIICHU
BO3JICUCTBUSI HAa Cpely OOMTaHUsS W 30pOBbE YeloBeka. Kpurepuum OTHECEHUsS OTXOJIOB K
KJIaCCy OTACHOCTH II0 CTENEHW HETaTUBHOTO BO3JCHCTBUA Ha OKPYXKAIOUIYIO Cpemy.
DkoJiorudeckoe HopMupoBaHue. OCHOBHBIC TMPUHIHUINBI W TOHATHSI. METO0JIOTHYECKIE
moxosI K pacuety DJIK.

Pa3nen 4. XapakrepucTrka OCHOBHBIX SKOTOKCHKAHTOB.

HaxoxJieHne B TPHUPOJC; HUCTOYHUKH TMOCTYIUICHUS B OKPYXAIOIIYIO Cpemy;
O0COOEHHOCTH JCWCTBUSA Ha OpPraHWU3M 4YEJIOBEKa, JCUCTBHE Ha JPYrue >KUBBIE OPraHU3MBI;
MOBEJICHNE B OKPYXKAIOIICH Cpejie; TOKCUKOMETPUUYECKHE TTapaMeTphl; HOPMATHBBI KaueCTBa
00BEKTOB OKPY>KAIOIIEH CPEIbl.

OO61iee KOJIMYECTBO pa3aeinoB — 4.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpy10eMKOCTb 1M CHMILJIMHbI 3,0 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,88 32 24
[TpaxTuueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
Jlomamiaee 3aganmue 1,67 20 15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B JUCHUIIIMHbI 39,6 29,7
Bu uTOroBOro KOHTpOJIs: 3a4er ¢ onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpoMbIlIVIEHHAS] IKOJIOTHSI OCHOBHBIX XUMHYECKHX MPOU3BOIACTB

1 eab AuCHUIUIMHBI - TPUOOpPETEHNE 00YYarOIUMHUCS 3HaHUN U KOMIIETEHIUH, IIpo-
(ecCHOHANBbHBIX YMEHUN U HaBBIKOB B 00JIACTH OpPraHU3AIMM MaJOOTXOIHBIX MPOMBIIIIEHHBIX
IIPOM3BOJICTB HA OCHOBE METOJ0B 00€3BPEKMBAHUS TBEPABIX, )KUJIKUX M ra3000pa3HbIX 3arpss-
HSOLUX BEIECTB.

2 B pe3yabTare H3yueHHUs AMCUMILIMHBI 00yYAIOMIMICS 10JI2KEeH:

Obaaoams clieayOIUMA KOMIETEHIMSIMA U HHIUKATOPaAMU UX JOCTHKECHHUS:

I1K-5.1, I1K-5.2, TIK-5.3

3uamo:

- OCHOBBI XUMHUYECKHX U CMEKHBIX C HUIMH TEXHOJIOTUN MMPOU3BOJICTB € MO3ULIUN UX
BO3JICHCTBUSA HA OKPYKAIOIIYIO CPENY;

— OCHOBHBIE METO/]Ibl 00€3BPEKUBAHMSI BHIOPOCOB, COPOCOB U TBEPJIBIX OTXOJI0B

Ymemn:

- aHAJIM3UPOBATh JaHHBIE 10 MCTOYHUKAM BBIOPOCOB (COpPOCOB) 3arpsi3HSIOLINX
BEIIECTB; BBIIEIATh NPUOPUTETHBIE 3arpsi3HSIONIME BEUIECTBA M HMCTOYHMKH HMX BBIOPOCOB
(cobpocoB);

- MIPOBOJUTH OIIEHKY JHEpro- U pecypcocOeperapumux MeponpusiTuii B
COOTBETCTBUU C HOPMaMHU  IPEAETbHO JOIMYCTUMBIX BBIOPOCOB (COpPOCOB) 3arps3HSIIOMIMX
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BEIIECTB C YUETOM HIKOHOMUYECKOM 11€71€CO00Pa3HOCTH UX PUMEHEHHUS.

Braoemy:

- HaBbIKaMU CPaBHUTEIBHOTO aHAIM3a MPU COCTABJIECHUH MPUHIUIHAIBHBIX CXEM
10 OYHCTKE BHIOPOCOB (COPOCOB) MPOMBIIIIEHHBIX IPOU3BOJICTB C LIE€IbI0 MUHUMHU3ALUU X
BO3JICHCTBUS Ha OKPYXAIOIIYIO CPEAy.

3 Kparkoe cogep:xkaHue TUCHMILTHHBI
Paznea 1. Mepapxuveckasi opranu3anusi NpoOM3BOJACTBEHHBIX NIPOLECCOB
1.1. Beenenue. CoBpeMEHHOE COCTOSIHME U NEPCIIEKTUBBI PA3BUTHUS MAIIOOTXOIHBIX TEXHOJIOTHH.
[Ipenmer mnpomblieHHOW 3Kojorud. OcOOEHHOCTH MpenMeTa, OTIMYallue Kype OT
KJIACCHYECKOU IKOJIOTHH.
1.2 O6mue 3aKOHOMEPHOCTH IPOU3BOJCTBEHHBIX IpoueccoB. Co3gaHMe MNPOMBIIUIEHHBIX
00BEAMHEHUN, TEPPUTOPHAIBHO-IPOMBIIIJIEHHBIX ~ KOMIUIEKCOB,  3KOJOTO-IIPOMBIIIIEHHBIX
napkoB. PamwxupoBaHue 3arpsi3HSIOLIIMX BEUIECTB. YUYET HOPMHUPOBAHUS (FOCYAapCTBEHHOTO U
PErMOHANBHOI0) HAarpy3kd Ha OKPYXKAaloIlYl0 Cpeay MpU OpraHu3aldd MajloOTXOJHOTO
npou3sBojicTBa. DopMupoBaHUE 3KOJIOT0-IKOHOMUYECKUX CUCTEM.
1.3. Kpurepun onenkun 3¢hEGEKTUBHOCTH Npou3BojAcTBa. [loHSATHE MalOOTXOAHOTO U
«0€30TX0JHOr0» MPOU3BOACTBA. OCHOBHBIE KPUTEPUHU M IMPHUHILMIIBI CO3/IaHUS MaJOOTXOJHBIX
IIPOM3BOJICTB; KOMILIEKCHOE MCIOJB30BaHUE PECYPCOB, LIUKIUYHOCTh MAaTEPHAIIbHBIX MTOTOKOB,
OrpaHMuYEHUE BO3JEHCTBUS MPOU3BOJCTBA HA OKpYyXalollyl cpeny. PaunuonanbHOe
UCIOJIb30BAHME JHEPruM B Mpou3BojAcTBe. OrpaHUYEHHs BTOPOTO 3aKOHA TEPMOJAMHAMUKH.
Opranuzanys 3aMKHYTBIX IIUKJIOB B MPOU3BOACTBE. MarepHuaibHble U SHEPreTH4YecKre OaJaHChl
MPEANPUATHI, KOMIIJIEKCHOE UCIIOJIb30BAHUE ChIPhS U DHEPIHUHU.

Pa3znen 2. CoipbeBasi 0a3a U OCHOBBI TEXHOJIOTMIi NMPOM3BOJACTBA OCHOBHBIX NPOAYKTOB
XUMHMYECKOH 0Tpac/iu
2.1. CeipneBas 6a3a mpou3BoICTBa cepHOH, GOChHOPHOM, A30THOM KUCIIOT U MICIOYCH.
OO6beMbl TPOU3BOJICTBA CEpHOM KUCIOTHI B Mupe U B PD. ColpbheBast 6a3za Mpou3BOICTBA CEPHOM
KHUCJIOTBI - CaMOpOJIHAs cepa, MUPUT, CEPOBOJOPOM, OTXOJAILIUE ra3bl IIBETHOW METAJIypruu.
Opanr-npouece, Knayc-npouecc, 00Xur nupura U pya UBETHbIX MeTaiioB. KoHTakTHBIN crioco0
MIPOM3BOJICTBA KHUCIOTHI. TEeXHOJIOrHYecKne OCOOEHHOCTH IPOLECCOB OKHUCICHUS IUOKCUAA
Cepbl, MOJTYYEHHOTO U3 Pa3INYHbIX BUJIOB ChIPbs. DHEPro- U pecypcod3hPeKTUBHOCTH MPOLIECCOB
MIOJIy4Y€HUsI CEPHOMN KUCIOTHI U3 MUPUTA U CEPOBOJOPOIA.

O6bembl nponsBojcTBa pochoproit kucnotel B Mupe u PO. CoipbeBast 6a3a mpou3BoJCTBa
KHUCIOTHI B PO.

OO6beMbl NMPOU3BOJICTBA U ChIpbeBasi 0aza MPOM3BOACTBA A30THOM KHUCIOTHI. TEeXHOIOTHS
CHHTE3a aMMHuakKa — Meto Xabepa-borra.

CripbeBas 0aza npoussojictia mmenoueid (NaOH, KOH) u 06bembl ux npousBojactsa B PO.
2.2. TexHonoruu, aHajau3 KOJIOTUYECKON OMACHOCTU MPOU3BOACTB U METOJIbl 00€3BPEKUBAHUS
cOpOCOB U BHIOPOCOB.
Ucrounuku oOpa3zoBanmsi, 00beMbl BEIOPOCOB M COPOCOB B TEXHOJOTHSIX TOJYyYEHHUS CEPHOU
KHUCTIOTHI. TBepAble OTXObl IPOU3BOJCTBA CEPHON KUCIOTHI U3 MUPUTA U BO3MOXKHBIE METOIbI
ux yrunuzauuu. VM3BieueHne Meau U celeHa U3 OTXO0JI0B MUPUTHOTO Mpou3BojacTBa. KoHTpoIb
BBIOPOCOB B KOHTakTHOM CIIOCOO€ MpPOM3BOJACTBA CEPHOM KHUCIOTHl. OCHOBHBIE METObI
obparmenus ¢ BeiOpocamu SO,. HelTpanuzamusi CTOYHBIX BOJ MPOU3BOJICTBA CEPHON KHCIIOTHI.
Perenepanus orpaboTaHHO# CEpHON KUCITOTHI.

3arpszHeHue ruapocdepsl B xonae (GuioTanuu anaTuT-HepenuHOBbIX pyn TexHomoruu
MOJTYYCHUS IKCTPAKIIMOHHON (ochOopHOI KUCIOTHI, cynepdocdara, 1BoiHOTO cynepdocdara u
KOMIUIEKCHBIX MHUHEPAIBbHBIX yAOOpeHuil Ha oOcCHOBE (ochopHOM KHUCIOTHL. 3arps3HEHHE
aTMOC(epHOTO BO3JyXa COCAMHEHHSIMU (GTOpa U METOJbI OOpbOBI C HUM. 3arps3HeHUe
auToCc(ephl TBEPIBIM OTXOJIOM IPOU3BOJCTBA KUCIOTHI, METOAbI 0OpamieHust ¢ (ochorumncom.
HefiTpanu3anys cTOUHBIX BOJI IPOU3BOJCTB KUCIOTHI U (hochopcoiepkaluiux y1oopeHuil.
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COpochl 1 BEIOPOCHI B MPOU3BOJICTBE aMMHaKa, METOIbI 0OpalieHuss ¢ HUMU. TeXHOJIOTHUs
MIPOU3BOJICTBA A30THOM KHUCIOTHI M3 ammuaka. [loHsTne mpoayBouyHOro rasza. OpraHu3amus
MUKIAYHOTO TIPOM3BOJICTBA.

DKOJIOTHYECKUE aCHEeKThl JOOBIYM COJICH W TpeaBapuTelbHasl MOATOTOBKA PACCOJIOB IS
AIIEKTPOXUMHUYECKOTO TMOJydeHUsT mienodeld u xijopa. OcoOEHHOCTH TONydeHHUs IIeJouYei B
nragparMeHHBIX, PTYTHBIX H MEMOpPAaHHBIX 3JICKTPOJIU3EpaxX U CBS3aHHBIC C HUMH TEXHOJIOTUU
00e3BpexBaHMs BEIOPOCOB M cOpocoB. [loydenue cuateTraeckoit coapl mo metoay CoJibBe u
npoliema «OebIX MOpei.

Pa3nes 3. JkoJioruyecKkue acleKThbl CMEKHbIX ¢ XMMHYeCKOIl TeXHOJI0THel IIPOM3BO/ICTB
3.1. Dkonoruyeckue acieKThl OypeHHsI U SKCILTyaTalluu Ta30BbIX U HEPTAHBIX MECTOPOKICHUM.
Opranuzanus HedTe- U ra3o100b14u B PO - sxosornyeckue acrnekTsl OypeHus: U SKCIUTyaTaluu
ra3oBbIX U He(TAHbIX MecTopoxkaeHul. [lomyTHbiit HedTaHOM ra3. OOpa3oBaHHe OTXOJIOB IpU
u3BineueHun Hedptu. ObOecconuBaHue HEPTEW W TPAHCIOPTUPOBKA TA30BBIX U HE(PTAHBIX
OTOKOB. MeTo/ibl oOpallieHus ¢ HeTe3arps3HEHHBIMHU BOJaMU U He(TeliaMaMu.

3.2. llemntono3Ho-OymakHass MNPOMBIIUIEHHOCTh Poccuu. TpaaulMoHHBIE CHIPbEBBIE U
SHEPreTUUECKUE PECYPChl OTPACIU U COBPEMEHHbBIE TEHJCHIIMN B OpraHU3aliid MaJOOTXOAHOIO
npousBojicTBa Oymaru. KpadT npouecc — kak nmpumep pereHeparyy 3HEprud U MaTepualioB.
OtbenuBanue OyMaXHOM MacChl M COIYTCTBYIOLIME IPOLECCY SKOJIOIMYECKHE IMPOOIEMBI.
AHanu3 )XU3HEHHOTO ITMKJIa OyMaru ¢ MO3UIMA SHEPTO- U PECypCOCOEPEeIKCHHS.

3.3. CeippeBasg 0a3a, TEXHOJIOTUS U OKOJOTMYECKHE AaCMeKThl IOJIyYE€HUS aTlOMUHUSL.
Poccuiickuii amoMuHuii Ha MuUpoBOM pbIHKE. CbIpbeBast 0a3a M TEXHOJOTHS IOJIy4eHUs
rMHo3eMa 1o Merony baiiepa.  KpacHblii nutam.  DNEKTPOXMMHMUYECKOE — IOJIyuYeHHE
METAJNIMYECKOT0  allIIOMHUHHUS. 3arpsi3HeHue aTMoc(epHoro Bo3ayxa (ropcoaepamyumMu
COCIMHEHUSIMH, 00pa30BaHue a’po30jeil. MeToapl MUHUMHU3AIMU HETaTUBHOTO BO3JICUCTBUS HA
OKpYXalIlyl0 cpely. OHepro- u pecypcocOeperarponye InpueMbl B  IPOU3BOJCTBE
METaJNINYECKOTO aTFOMUHUS.

Pasznen 4. CoBpeMeHHbIe HANPABJEHUSI OPTraHU3AUMH MAJOOTXOAHBIX TEXHOJOTHYECKHX
NMPOMU3BOICTB

4.1. MembOpannbie TexHosoruu. CrpoeHue MemOpaH. Meroapl oOpaTHOro ocMoca,
ynbTpadribTpanun. Vcrnons3oBanne MeMOpaHHBIX TEXHOJIOTHH B ONIPECHEHUH, 00ECCOIMBAaHUHN
1 OYHCTKE BOJI.

4.2. MeTon CynmepKpUTHYECKOTO OKHCIICHHS U IPyTHe OS3XJI0PHBIC TEXHOJIOTHHU. TeopeTudecKkue
OCHOBBI CYNMEPKPUTHUECKOTO OKucaeHuss. (OO0e3BpeKrMBaHUE 3arps3HAOMMUX Bemects YO
M3JIy9eHHEM, IEPOKCUIOM BOJIOPOIA, 030HOM U KOMOWHAIIMEH 3TUX METOJIOB.

4.3. buoTrexHoJIOTHUECKHE METONbl. buosornueckass OYMCTKA CTOYHBIX BOJ B a’pOOHBIX U
aHa’pOOHBIX YCIOBUSX.

OO61Iee KOJIMYECTBO pa3aeyioB — 4.
4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 4,0 144 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
B TOM 4HcJIe B (popMe NPAKTHYECKOH NOATOTOBKH 0,19 7 5,25
Jlexuun 0,88 32 24
[Tpaxtnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,19 7 5,25
CamocrosiTesbHasi paboTa 1,67 60 45
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CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIMHbI 1,67 60 45

Bujx koHTpOJIS:

OK3aMeH 1,0 36 27

KoHnTakTHas paboTa — mpoMeXyTo4yHasl aTTecTalus 1,0 0,4 0,3

ITonroroBka K sK3amMeHy 35,6 26,7
Buj uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanus padoyeil NporpaMMsbl y4eOHOM THCHUTIIHHBI
«TexHuKa 3alIUTHI OKPYKaKOLIEH cpeabD»

1 Heap mmcuMnjauHbl - GopMHUpPOBaHUE KOMIUIEKCA CUCTEMATH3UPOBAHHBIX 3HAHUHU O
METO/ax M IMpHeMax 3alllUThl OKpYy)Kalolled cpenbl OT 3arps3HEHHs] MPOU3BOJCTBEHHBIMU
BbIOpOCaMH, cOpOCaMU U OTXO/IaMHU.

2 B pesyabraTe H3yYeHHS IUCHUILIUHBI JOJIKEH:

Obnadams CIeyONMMA KOMIIETEHITUSAMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[IK-5.1, I1K-5.2, TIK-5.3.

3nams:

- OCHOBHBIE TEXHOJIOTMYECKHE METOJIbl U MpPHEMbl MUHMMM3AIUK MOCTYIUICHUS B
00bekThl Omocepbl Hanboyiee KPYMHOTOHHAXKHBIX PA3HOBUAHOCTEH TMPOM3BOJICTBEHHBIX
OTX0JI0B, MX 00€3BpEKUBAHUS U N1EPEPAOOTKY;

- (U3UKO-XMMHUYECKOE CYIIECTBO, anmnaparypHoe odpopmieHHe u
COIOCTaBUTENIbHYIO 3P PEKTUBHOCTh PEATU3yEMbIX IPUPOAOOXPAHHBIX TEXHOIOTUH;

Ymemo:

- KBJIM(UIIMPOBAHHO 00OCHOBAaTh BBIOOP COOTBETCTBYIOIIEH MNPUPOJOOXPAHHOM
TEXHOJIOTUU MPUMEHUTENIPHO K PEIICHUI0 KOHKPETHOW 3aaun 00e3BpeKuBaHus (mepepaboTKM)
OTX0JI0B, COPOCOB U BHIOPOCOB B YCIIOBUSX JIEHCTBYIOIIETO (IIPOEKTUPYEMOT0) IPEIPUITHUS;

Braoemy:

- HaBbIKaMU aHajM3a HAay4YHO-TEXHHUYECKOW HHpopManuu B 0O0JACTH TEXHOJOIHMHU
oOpallleHUs ¢ aHTPOTIOI€HHBIMU NOCTYIJICHUSIMU B Ouochepy.

3 Kparkoe coaep:kaHue QM CHUATNIAHbBI
Paznen 1. TexHosorusi oOpameHue ¢ TBepAbIMH OTX0JAMH MPOU3BOJACTBA M OYHMCTKH
OTXOSILIUX I'a30B OT a3P030Jiei
1.1. BBengenue: Ha3HauCHUE, 3a/a49d, POJIb, CTPYKTYpa, 0OIIasi XapaKTePUCTUKA AUCIUIUIMHBI U
KOHTPOJIb YCBOCHUS 3HAHUU
1.2. OO6pamienre ¢ TBEpAbIMU OTXOJAaMU IPOU3BOJACTBA M OYHCTKA OTXOJSANIMX Ia30oB OT
B3BELICHHBIX BEIIECTB: TPEOOBAHUSA K CAaMOCTOSITEIbBHOMY OCBOCHHIO Pa3esioB AUCLMILINHBI U
yKa3aHus Ui IOArOTOBKH pedepaToB, pacrpeereHe UHIMBUIYalbHbIX 3a1aHui
Paznes 2. Ouncrka OTXOAAIIMX Fa30B OT CEPHUCTOr0 AHTMAPHAA H OKCHI0B a30Ta
2.1. OuucTKa OTXOJIIIMX Ta30B OT CEPHUCTOrO AHTUJPHJIA BBEJCHHEM IMOPOILIKOB IIETOYHBIX
areHToB B (Dakenbl TONOYHBIX arperatoB U JbIMOXOJbl, PEareHTHbIMH, aJCOPOLIMOHHBIMU U
KaTaJIUTUYECKUMU METOIaMu
2.2. OuucTka OTXOJAUIMX Ta30B OT OKCHUJOB a30Ta METOJAAMH OKHCIIEHMs, BOCCTAHOBJICHMS,
abcopO1uu, acopOIu M KaTaanu3a
Paspgen 3. Oumcrka oTXOAAIMX ra30oB OT TrajOreHOB, aAMMHMAKAa W OpPraHU4YecKHX
coeIMHEeHU I
3.1. Ouncrka OTXOASIIMX Ta30B OT TaJlOTEHOB M MX IPOU3BOJHBIX C HCIOJIB30BAHUEM
a7copOEHTOB UM METOJaMH CyXOll XeMOocOopOLuWH, MOTJIOLIEHUS BOJOW, pPacTBOpPAMU COJbI,
amMmMuaka, oudropuaa kamms (s Gropa U ero CoenUHEHHI); abCcopOIMU BOJIOW, pacTBOpaMu
LIEJIOYHBIX PEAareHTOB M OPraHMYeCKHX BEILECTB, BBICOKOTEMIIEpATYpHOU TpaHchopMaluu
XJiopa B XJIOpPHJA BOJOpoAa(ulsl XJopa M €ro COEAUHEHUM); XEeMOCOpPOLHHU >KEIe3HBIMU
CTpY)KKaMH, BOJIOW, pacTBOpaMHU OpOMHJIOB >Ke€je3a, ILIEJOYHbIX M IIEJI0YHO-3€MEIbHBIX
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METaJUIOB, €IKHMX IIeNIoYel, COoabl M ToTama, OpoMuma Bojopoaa (misi Opoma u  €ro
COEIMHEHUH); aJcOpOLMK aKTUBHBIM YIJIEM U aHMOHUTaMHU (7151 oJla ¥ ouia BOAOpoIa)
3.2. OuMcTka OTXOJALUIMX Ta30B OT aMMHUaKa C HCIOJb30BAaHHEM BOJbl, PacTBOPOB
pa30aBIeHHBIX KUCIOT U KHUCIBIX COJIEH MHOTOOCHOBHBIX KHCJIOT, KOMOMHUPOBAHUS BOJHOU U
KUCJIOTHOM  00pabOTKM, CXKUIaHUSA, KaTaJUTUYECKOIO  pasJIOKEHHUs, MHUKPOIOPHUCTHIX
a7IcOpOCHTOB
3.3. Ouncrka OTXOJALIMX Tra30B OT OPraHMYECKUX COEJAMHEHUH METOoJaMH KOHJCHCALUU,
KOMIIPUMHUPOBaHUS, a0COpOIMH, UX KOMOMHUPOBaHUS, aIcOPOLUY, KaTallu3a U JeCTPYKIUH
Pa3nes 4. TexHoJ10rusi 0OUMCTKH CTOYHBIX BOA MeXaHUYECKUMHU MeTOAaAMH
4.1. [IpombIIIEHHOE BOJIOCHAOKEHHE M 00pa30BaHNE CTOYHBIX BOJI
Bonnbie pecypcel. [loTpeOHOCT BOIBI  UIsi  TEXHOJIOTHYECKUX TpoleccoB. TpeboBaHUs K
Ka4eCTBY BOJBI B XUMUYECKOW MPOMBIIUICHHOCTH. [10AroTOBKa TEXHOIOTNYECKON BOIBI. Buabl
ctouHbIX BoJ (CB). O6bembl u mytu ymeHblieHus koanuectBa CB. Knaccudukanus npumeceit
B CB mno ¢QusnueckuMm, XUMUYECKHUM, OHOJIOTMYECKUM U (Pa30JUCIEPCHBIM MpPHU3HAKAM.
Knaccudukanus metonos ounctku CB. PexynepaTuBHbIE U A€CTPYKTUBHBIE METOJbl OUUCTKH.
Obnact npuMmeHeHHsT U AI(PQPEKTUBHOCTH, MeTon0B. HampaBnenus wuHTeHcUuUKAUMK U
CHIDKEHMsI 3aTpaT Ha O4MCTKY. JlokayibHble M OOIIE3aBOJICKUE COOPYKEHHUS I OYUCTKH.
Cucrembl 00OPOTHOTO BOJOCHAOKEHMSI C OXJOKICHUEM M OYHMCTKOM BOJABI. AHAIU3
BOJIOOOOPOTHBIX LMKIOB. MeTonbl oxiaxkaeHus: ycioBHO-uncThiXx CB. KonTponp kauecTBa
BOJIbl M €r0 aBTOMAaTH3alus. beccTouHble IPOU3BOCTBA - OCHOBHOM MYTh 3aIUThI PUPOJIHOMN
cpenbl. IlpuHuunel co3gaHus OeCCTOUHBIX MPOU3BOACTB. beccrouHble (3aMKHYTBIE) CXEMbI
BOJIOCHA0XKEHUS B XMMMUYECKOM M JAPYrux OTpacisfx HpoMbliiieHHOcTH. HepaBHOMEpHOCTH
oOpazoBanus u cinycka CB. Koapduuenrsl HepaBHOMEpHOCTU. Y CpelHEHNEe KOHLIEHTpalui u
pacxoma CB. Konctpykuum ycpennurteneid. ABTOMATH3AIMS TMPOIECCOB  YCPEAHCHHS
KOHLIeHTpauui u pacxona CB.
4.2. [IpouexxnuBaHue U OTCTAUBAaHUE
XapakTepucTuka U cBoMcTBa HepacTBopuMbix npumeceit B CB. [lpouexuBanue CB uepe3
pelieTky, cuTa U (PpakUUOHATOPHL. YJaJeHHWE IMpUMEcCel OTCTauBaHHEM B IE€CKOJIOBKaX,
TOPU30HTAIBHBIX, PaJUalbHBIX, BEPTUKAJIbHBIX M TOHKOCJIOWHBIX OTCTOMHHKAaX. ¥YjaleHue
BCIUIBIBAIOIIMX TIpuMecerd (HedTw, ™macen, CMOJ, JKUPOB W [p.) B YCTAaHOBKax ¢
He(TEeIOBYILIKAMH.
4.3. dunpTpoBaHUE
OuIbTpOBaHNUE Yepe3 TKAHEBBIE MEPETrOpoaAKH. XapaKTEpUCTUKA MEPErOpoJOK M YCIOBUS UX
BbIOOpa. dunbTpoBaHKEe uepe3 CI0M 3epHUCTOro MaTepuana. Marepuaibl 1 QUIBTPYIOLIUX
ClI0€B. YCTaHOBKM C MEIJICHHBIMU U CKOPOCTHBIMU (uibTpamu. IIpombiBKa (uiIbTpoOB.
Muxkpoduibtpanus. OuucTka OT 3MYJIbIMPOBAHHBIX BEIIECTB B (WIbTpaX ¢ MEHONO-
JMYpPETaHOBOM 3arpy3koi. MaruuTHbie GUIBTPHI: HA3HAUEHUE U pereHeparysl.
4.4. llenTpoOexxHOE pa3eiicHHe
VYnaanenue TBEpAbIX M KUAKUX BEIIECTB U3 CTOYHBIX BOJ B HAMOPHBIX M OTKPBITHIX
TUAPOLMKIIOHAX. Y IajeHHe MPUMECe B yCTaHOBKaX C LIEHTpUQyramu.
Pa3nes 5. TexHoJIOTHS OYMCTKH CTOYHBIX BOJ XUMHYECKUMHU MeTOAAMH

5.1. Heitrpanu3zauus
XapakTepucTuka MeToI0B. Y CTaHOBKH Juisd HerTpanu3auuu CB. PearenTs! ans HelTpanu3auu.

5.2. OcaxneHue
PearenTsl, ycinoBus peakiui ocaxAaeHus. Y JaJlEHHEe HOHOB TSKEBIX METAJIIOB.

5.3. OkucneHue 1 BOCCTaHOBJIEHUE
OuncTka BOJ OKHCIIEHHEM U BOCCTAaHOBJIEHHMEM 3arpsi3HSIOLIMX BEIIECTB. XapaKTEepUCTUKA
okucnureneil. OkxucieHne ra3o00pa3HbBIM XJIOPOM U XJIOPCOJAEPXKALMMHU  BELIECTBAMH,
MEPOKCHUJIOM BOJIOPOJA, MEPOKCOCEPHBIMU KHCIOTaMU, MUPOIIO3UTOM, KUCIOPOJAOM BO3yXa.
Ouncrtka CB 030HOM. JlecTpyKTHBHBIE CBOMCTBA 030HA, METObI €r0 MOJYUEHHS U MOCIEACTBUS
UCIOJIb30BaHUA.  YCWIEHHbIE  OKHCIUTEeNbHble  mpomecchl.  KaBuranmsa. — Oumctka
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BOCCTAHOBJIEHHEM. XapaKTepucTuka BoccraHoButreneid. Cxembl ounctku CB oT coeauHeHui
MBIIIBSAKA U XpoMa. XapaKTepUCTUKA METOA0B. CXeMBbI yCTaHOBOK.

Pa3nesn 6. TexHosiorusi OUMCTKH CTOYHBIX BOJ (PU3NKO-XMMHYECKHUMH, OHOXMMHYECKHUMH
U TepMUYECKMMH MeTOAaMH

6.1. Koarynsuus u Quokynsuus

MexaHu3M AEWCTBUSA, BUIBI, JI03bl KOAryJlssHTOB U ()IOKYISHTOB. CMelleHUEe KOaryjasHTOB C
BOJIOW B THUJpPAaBIMYECKMX U MEXaHMUYECKUX cmecuTensax. lleperopomuaras, BuXpeBas U
BOJIOBOPOTHAsI KaMephl XJI0MbeoOpa3oBanus. O4UCTKA B KOATYISTOPaX-OCBETIUTEISIX.

6.2. ®noTtauus

MexaHu3M U 3akoHOMepHOCTU. Bujipl guiotannu. doTanus ¢ BbIACICHUEM BO3/lyXa U3 pacTBO-
pa. Baxyymnble, HamopHble H OJpiAuQTHbIE YCTaHOBKU. @DrioTanmuss ¢ MeEXaHUYECKUM
JUCIeprupoBaHueM Bo3ayxa. IIHeBMaTumdeckue (QUIOTAMOHHBIE YCTAHOBKU. YCTaHOBKHU
XUMUYECKOM, OMosIornueckoit u noHHOM ¢uiotanuu. Ounctka CB neHHo# cenapaiuei.

6.3. O0OpatHbIil 0CMOC U YABTPAPUIbTPALS

JlocToMHCTBa M HEJNOCTAaTKU MeToja. MoIynH, UCHOJb3yeMble B Ipoueccax oductku CB.
YcTaHOBKM ¢ HapajulebHBIM UM TIOCJENOBAaTENbHBIM  COEAMHEHHEM  MOJYJEH.
VYnbpTpaduinbTpalluoOHHbIE YCTHOBKHU JJIs1 M3BJICUEHHS Macell U3 MacliodMylIbcHOHHBIX CB.

6.4. DNEKTPOXUMHUIECKUE METOIbI

Knaccugukanus meronoB. Dnekrponu3 B ounctke CB. IlpumeHeHue 31eKTpOXUMHUYECKOTO
OKHUCJICHUS U BOCCTAHOBJIGHUS MJI OYMCTKU BOJbL. PekynepanuoHHbIE TEXHOJOTHYECKHE
MIPOLIECChl, OCHOBaHHbIE Ha 3JeKTpoju3e. PereHepanuss TpaBWIBHBIX pPAacTBOPOB B
TEXHOJIOTHYECKHX Ipolieccax 00pabOTKU METAIIOB. DIEKTPOAUATIN3. DIEKTPOKOAryISIIMOHHAS
U AJIEKTPOGIIOTAIIMOHHAS OUMCTKA MPOMBILIEeHHbIX CB.

6.5. Mlonnslil 06MeH

Teopernueckue OCHOBBI. [IpupojHble M CHUHTETHYECKHE, OPraHUYECKHe U HEOPraHWYecKue
HMOHUTHI, HCIOJIb3yeMble g ouucTku CB. YcraHOBKHM NHEpHOAMYECKOTO U HENPEPHIBHOTO
NencTBUs. Perenepanys HOHUTOB.

6.6. Ancopbuus

Teopernyeckre OCHOBBI. XapaKTepUCTHKA COPOEHTOB, MpUMEHseMbIX Juisi ouucTku CB.
Hcnonb3oBaHue OTXOMOB Ui OUMCTKH. JIOCTOMHCTBA M HEIOCTATKU JIEHCTBYIOIIUX YCTAHOBOK
c azncopOepaMM € HEMOJABMXKHBIM, JBIKYIIMMCS M TICEBJIOOKMKEHHBIM CJIOEM aJcopOeHTa.
PexynepannoHHble U J€CTPYKTUBHBIE METO/IbI pET€HEPALINU aICOPOCHTOB.

6.7. DKCTpaKIus

Brei6op pactBopuTens. DKCTpakIMOHHAs OYMCTKA CMEUIAaHHBIMU PacTBOPUTEISIMH. MeTobl
perenepanuu pactBoputeneir. Ounctka CB ot denona sxcrpaknuenencossBanoM. MeToapl
U3BJICYEHUS] HOHOB MeTaJUI0B U3 CB MOHOOOMEHHON U KOOPAMHALMOHHON IKCTPAKLIUEH.

6.8. buoxumMuuyeckre MeTOIbI

JlocToMHCTBa W HENOCTAaTKU METOJO0B. MakcUMallbHble KOHUEHTpPAlUU 3arpsi3HEeHui, He
Brusronue Ha omoxumuueckuii mporece. BIIK u XIIK. CoctaB akTuBHOTO Wiia U OUOTIIICHKH.
buoxumuueckuil mokazarenb. AOcopOuMs U moTpediaeHHe Kuciopoja. BiusHue BHEMIHHX
(akTOpOB Ha MPOLECCHl OKUCIEHUA. A3pOOHBIE METOAbl OYUCTKU. OUHCTKAa B €CTECTBEHHBIX
coopyxeHusix. [lonst opomenuss u nons ¢unbTpauuu. buonoruueckue npynael. OuncTka B
HCKYCCTBEHHBIX COOpYyXeHusiX. AsporeHku. CrocoObl aspauuu CB B a’spoTeHKax, OUMCTKa B
onopunpTpax. I[lpumenenme mius aspamuum  CB Box kuciopona.  AHa’dpoOHBIE METOJIBI
ouoxumuueckoit ouncTku. KoHcTpykuuu MeraHTeHKOB. COBMECTHAasl OYMCTKA MPOMBIIIIIIEHHBIX
u OpiToBBIX CB. I'paBuTanonusie, GpaoTalnoHHbIN, HEHTPOOEKHBIM U BUOPALIMOHBIA METO/IbI
YIUIOTHEHUS akTUBHOTO muiia. Cylika U yTUIM3AIHs 0CaIKOB.

6.9. Tepmuueckue METOAbI

Metonpl TepMuyeckoro o0e3BpexuBaHus. TpeOoBaHHA K YCTaHOBKAM TEPMUYECKOTO
obe3BpexkuBanus CB. KonnenrpupoBanue CB B BbImapHbIX ycTaHOBKax. [Ipoiecchbl
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KPUCTAJIM3AIMN UL BBIJCIICHUS BemecTB, 3arpsHsonmx CB. MeToasl mepechimeHus
pactBopoB. KpucTtamnmuzamusi ¢ BO3AYIIHBIM M BOJSHBIM OXJaxiacHHueM. Kpucrammsamus B
TepMoymsTunTeNsiX. OUHCTKAa B yCTAHOBKAX: BBINAPHBIX C THAPO(MOOHBIM TEINIOHOCUTEIICM,
BBITIAPHBIX aqMa0aTHYCCKUX OJHOCTYIICHUATBIX W MHOTOCTYIICHUATBIX, BBIMOPAXKUBAHUS U
KPUCTAIOTHAPATHBIX. TEPMOOKUCIUTEIBHBIC METOABl O00C3BPEIKUBAHUS JKHIKAX OTXOJIOB.
MeTon >XHAKOCTHOTO OKHCIEeHHS. Meton mapoda3sHoro KaTaIMTHYEeCKOro OKuciaeHus. «Or-
HeBo» Merod. KoHCTpykiuu medeil. YCTaHOBKHM C peKylepaunueil Teria U ra3004HCTKOM.
CpaBHHTEIIbHBIC TTOKA3ATEIH.
6.10. Jlecopbumsi (nmeraszainus) IbIMOBBIMA Ta3aMHU W HarpeBaHHEM BOJbI, BaKyyMHas
necopOIus.
OO61Iee KOJIMYECTBO pa3/eios - 6.

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas Tpy10eMKOCTb 1M CLHHUILJIMHbI 5,0 180 135
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKH 0,11 4 3
Jlexuun 0,88 32 24
[TpakTnueckue 3anstus (113) 0,88 32 24
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH 0,11 4 3
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTesibHasi paboTa 2,22 80 60
CaMOoCTOSATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 2,22 56 42
PedeparuBno-ananutuueckas padbota 24 18
Bujx koHTpoJs:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«IKOHOMHKA U MPOrHO3MPOBAHUE NPOMBIILIEHHOT0 NIPUPOAONO0JIb30BAHM S

1 Henu AUCHUIUIMHBI - TIOArOTOBKA CHEIMATUCTOB-3KOJIOIOB, 00JaJai0lux
HaBbIKAMU CBOOOJHOIO BJIAQJECHHUA METOJaMU U TMOJAXOJaMU K MPHUHITUIO pEIICHUIH,
OMMPAIOLINXCSA HA PE3YNbTaThl TNIyOOKOTO 3KOJIOr0-3KOHOMUYECKOIO aHalu3a 3KOJOTHYECKHX
po0ieM, BO3HUKAIOIIUX B cepe GyHKIMOHUPOBAHMSI IPOMBIIILJIEHHOTO IPOU3BO/ICTBA.

2 B pesyabTaTe u3ydyeHUs] JUCHHUILIMHBI 10JKEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

[1K-6.1, I1K-6.2, TIK-6.3, [1K-6.4, TIK-6,5, [1K-6,6.

3nams:

— TIpPaBOBbIE, METOJUYECKHE, HOPMATHUBHO-METOJUYECKHE TOKYMEHTHI, Kacarolluecs
peain3ali 5 KOHOMHUYECKUX MEXaHU3MOB OXpaHbl OKPYKaoIel TPUPOIHOI cpebl;

— METOJbl OLIEHKH YyliepOa OT 3arpsi3HEHUs OKpYy)Karolleld cpesibl MPOMBIIUIEHHBIMU
MPEINPUATHIMH,

— METO/bI UCUUCIICHHS 3KOJIOTMYECKUX IIATEXKEN 3a 3arpA3HEHUE OKPYXKAIOLIEH CPebl;

— CYILECTBYIOUIUE CePTUPUIMPOBAHHBIE POTPaMMHbIE IPOAYKTHl U MH(POPMALIOHHbIE
CUCTEMBbI, IPUMEHSIEMbIE B CUCTEMaX YIPaBJICHUS CPEO3alUTHON 1€ TEIbHOCTHIO;
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— MCETOAbI IMPOBEACHUA TEXHUKO-OKOHOMHWYCCKUX  pPacyc€ToOB, OICHKHU 9KOJIOI'O-
SKOHOMMUYECKOHN 3(h(PEeKTUBHOCTH KallUTAIBbHBIX BIOXKEHUI B CTPOUTENIHCTBO NMPOU3BOICTBEHHO-
XO3SIICTBEHHBIX OOBEKTOB, pa3pabOTKW M BHEAPEHUS HOBOW TEXHUKH, OCYIIECTBICHUS
CPEIO3AIIUTHBIX MEPOIIPUATUM;

— METO/Ibl PKOJIOI0-3KOHOMHUYECKOI'0 aHalInu3a, IPOrHO3UPOBAHUS U YIIPABICHUS B cepe
IIPOMBIIIJIEHHOTO IIPUPOJOIIOIB30BAHMSL.

Ymemo:

- TMPUMEHATH TMOJYYCHHBIC 3HAHWSA, YMEHHS M HAaBBIKK B OOJACTH 3KOJIOTHYECKOM
SKOHOMMKH JJIsl KBaJU(UIMPOBAHHOTO BBIOJIHEHUS HAYYHO-UCCIIEOBATENIbCKON, MPOEKTHOM,
MIPOU3BOJICTBEHHO-TEXHOJIOIMUYECKOM,  AKCHEPTHOM U OpPraHU3al[MOHHO-YIPaBICHUYECKON
po¢eCcCHOHANTBHOM JIeATETLHOCTH.

Braoemy:

- MPAaKTHYECKUMU HABBIKAMH TMPUMEHEHHs JIEHCTBYIOUIMX HOPMATHBHO-METOAMYECKUX
JOKYMEHTOB, CHEIUATN3UPOBAHHBIX IMPOTPAMMHBIX MPOAYKTOB M TOJYYEHHBIX B TIpOIecce
oOy4YeHHs] 3HAHUWA I TPOBEICHUS HATypaJbHOW M CTOMMOCTHON OIIEHKH BO3JACHCTBUS
MPOMBIIIJICHHBIX ~ MPEANpHUSATHI  Ha  OKPYXAIOUIyl0  Cpeldy; OIpEIeNIeHUs  pPa3MepoB
KOMIIEHCAIlMOHHBIX IUIaTeXell 3a 3arps3HeHHe aTMoc(epbl, BOAHBIX OOBEKTOB U IOYB;
MOATOTOBKH 3KOJIOT0-3KOHOMHUYECKOro 000cHOBaHMS 3()()EKTUBHOCTU pa3pabOTKU U BHEAPEHUS
OJIHOIIEJIEBBIX U MHOTOIIEJIEBBIX CPENO3AIIUTHBIX MEPOTIPUATHIA.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI
Pa3nen 1. O0beKTHI U OKA3ATEH IKOJIOT0-IKOHOMHYECKOr0 aHAJIM3a
1.1 Ilpoueccol npomvluiieHHO20 RPUPOOONOIb306AHUA KAK UCHIOYHUKU 3A2PAIHEHUS
OKpydcaroueit cpeosvt u 00beKmbl IK0J1020-IKOHOMUYECKO20 AHANU3A.

HartypanbHas M cTOMMOCTHasi OLIEHKA HEraTHBHOIO BO3JCHCTBUS MPOU3BOACTBEHHO-
XO3SIICTBEHHOW JIESATEJIbHOCTH Ha OKPYKAIOLIYI0 Cpely B 3aJadaXx HUX MPOEKTUPOBAHMS,
CTPOUTENBbCTBA, 3KCIUTyaTalluu M JUKBUAauu. [IporHo3upoBaHue U aHaAIU3 HKOJIOTMYECKUX U
9KOJIOTO-DKOHOMHYECKHUX TMOKa3aTenel (GyHKITMOHUPOBAHUS MPOMBIIUICHHBIX MPEANPUITHI KakK
BKHEUILINN 3JIEMEHT CPEA03AMTHOIO MEHEKMEHTA.

1.2 Iloxazamenu oueHKu ypoOGHA HE2AMUBHO20 6030€UCHEUA HA OKPYIHCAIOWYIO cpedy U
AHAIU3A IKON020-IKOHOMUYECKOU Ihhexkmusnocmu.

3ajaun  aHanIM3a  JKOJIOr0-dKOHOMUYECKOM A(P(PEKTUBHOCTH TEXHUYECKUX,
WHBECTUIIMOHHBIX M OPTaHU3AIMOHHO-YIIPABICHUECKUX PEIICHUH W OCHOBBI IMOJX0Ja K WX
peanu3anuu. [TokazaTenu 3K0JI0r0-3KOHOMUYECKOH A((HEKTUBHOCTH.

KanuranpHble 3arpaThl, ce0ECTOMMOCTh MNPOIYKLHH, CTOMMOCTb pPEaJTU30BaHHON
MPOJIYKIMHM B 3a/la4aX OLEHKM SKOHOMMYECKON M 3KO0JIOr0-3KOHOMHUYECKON 3((eKTUBHOCTH.
Knaccudukanus nokasareneit appekruBHOCTH.

[lonsiTHE 9KOJOrO-’KOHOMHUYECKOTO yIlepba Kak CpeacTBa aHajliu3a pa3MepoB
aHTPONOTEHHOIO BO3JEUCTBUS HA OKPYXAIOUIYIO CPELy U ydeTa SKOHOMUYECKUX IMOCIEICTBUN
3TOr0  BO3JCWCTBHS MPU  aHAIU3€  HAPOJHOXO3SMCTBEHHOM  AKOJIONO-3KOHOMHUYECKOM
3(h(HEKTUBHOCTH MPUPOTOOXPAHHBIX MEPONIPHUATHI U WHBECTHIIMOHHBIX MPOEKTOB. Ha3zHauenue
IlaTeked 3a HEeraTuBHOE BO3JACHCTBHE Ha OKpyKaroulyio cpeay. OCHOBHbIE HOPMAaTHUBHO-
METOIUYECKUE TOKYMEHTBHI.

Pa3nen2.0nenka 3K0J10ro-3KOHOMHYECKOro yiepda oT 3arpsi3HeHHsl OKPY Kaloliei cpeabl
2.1 Memoowt oyenku yuwiepoa om 3azpasHeHus ammocgepbl.

VYkpynHeHHass OleHKa ymepba ot 3arpssHeHus arMmochepbl. OcHOBHBIE (DaKTOPHI,
BIUSIOLIME HAa BEJIUYMHY YyllepOda OT 3arps3HeHus aTtMocdepbl. MeToJbl OLEHKH BEIUYUHBI
yiep0ba OT 3arps3HeHUsI aTMOC(EPHI.

2.2 Memoowvt ouenku yujepoa om 3azpA3HeHUs1 600HBIX 00BEKmM 06.

VYkpynHeHHas oleHKa yiiepOa OT 3arpsi3HeHHs Boj0oeMOB. (DakTopbl, BIMSIONINE Ha

BEJMYMHY yiiepOa. MeTo/1bl OLIEHKH BETMYHUHBI yIiepOa OT 3arpsi3HEHHs BOJHBIX 00bEKTOB.
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2.3 Memoowvt ouenku ywiepoa om He2amueHOo20 6030€UCMEU HA OKPYHCAIOWYIO cpedy npu
PpasmeuieHuu 0mxo00e.

VYKpyIlHEHHasi OILIEHKa 3KOJIOr0-3KOHOMHUYECKOro yiiepda OT pa3MEelIeHHs] OTXOJO0B
MIPOM3BOJICTBA U MOTpedneHus. MakTopbl, ONpEeAoNMe BeIMUUHY yuiepda OT pa3MelleHus
0TX0/10B. OCHOBBI IOJIX0/1a K €T0 OLIEHKE.

2.4 Ywep6 om 3azpaznenusn zemens.

HopmartuBHble [OKYMEHTHI, Ha3HaueHHWE M 00jgacTh npuMeHeHus.  OmnpeneneHue
pazMepoB ymepba OT 3arps3HEHUsT T[OYBbl XMMHMYECKMMHU BewiecTBamMu. DakTopsl,
OTpeeNAOINEe BEIUUNHY yiepoa.

Pa3nes 3. DkoJioruyeckue miaTe:xu 3a 3arpsi3HeHHe OKpY Kaloleil cpeabl
3.1 Ocnoenbvie cmumynupyroujue MexaHumol

HopmartuBHble  JTOKyMEHTBI, perjaMeHTHpyloliHe (QyHKIHOHUPOBAHUE  CUCTEMBI
B3UMaHMs JKOJOrMueckux Iuiarexed. MudopmanmoHHass OCHOBa pacdera 3KOJOTHYECKHX
mIaTexel 3a 3arpssHeHue aTtMocdepbl, BOTHBIX OOBEKTOB W HEraTUBHOE BO3JICHCTBHE Ha
OKPYKAIOILlYIO0 Cpeay IpH pa3MelleHuH oTxoJ0B. [loHaTue HopMaTuBa JOMYCTUMOIrO BhIOpoca
3arpsi3HAOIIMX BEIIeCTB B arMocdepy, HOpMaTHBa JOMYCTUMOIO cOpoca 3arps3HSIOLIMX
BEILIECTB B BOJIHbIE OOBEKTHI, JIUMUTA HAa pPa3MELIEHUE OTXOJOB, BPEMEHHO pPAa3pELIEHHOIO
BbIOpoca U cOpoca. Mecto HOpPMAaTHMBOB U JIMMHTOB B 5SKOHOMHYECKMX MEXaHU3Max
o0ecrieueHrss HOPMAaTUBHOT'O KayecTBa OKpYXKarolieil cpepl.

DKOHOMHMYECKOE  CTUMYJIMPOBAHHWE  CHW)KEHHMS  HETaTUBHOIO  BO3JEHUCTBUS  Ha
OKPY)KAIOILYI0 Ccpely [0 JOIYCTUMOTO YpPOBHS, YMEHbIIEHHS TOKCHUYHOCTH BEIIECTB,
MONAJAIIUX B OKPYXKAIOIIYI0 Cpely, COBEPILIEHCTBOBAHUS MEXAaHHU3MOB OOpalleHus ¢
OTXOJIaMHU.

3.2 Memooul pacuema 3K0102udeCKUX naamedicell 3a 3a2pa3HeHue ammocgepol

[Inarexxu 3a 3arps3HeHHe aTMOcQepbl CTAllMOHAPHBIMU HCTOYHUKAMU BBIOPOCOB.
®opmupoBaHue cTaBok Iulathl. OneHka 00bEMOB BBIOPOCOB  3arpsA3HSIONIMX BEIIECTB B
atMocdepy. OmnpenesneHue pa3MepoB IUIATHl MPH Pa3HBIX COOTHOLIEHUSX MEXAYy Maccoil
BBIOpOCa, HOPMATHBOM JOIYCTUMOIO BbIOpOCa M JIMMHUTOM (BPEMEHHO Da3pelICHHBIM
BBIOPOCOM).

3.3 Memoowvl pacuema 3K0102Uu4eCKUX niaamediceil 3a 3a2pA3HEeHUE 600HbIX 00BEKM 06

[Inarexxu 3a 3arps3HEHHE BOJHBIX 00bEKTOB. POpMHUpOBaHUE CTABOK IuIaThl. OneHka
Macchl 3arpsi3HAIOIIMX BELIECTB, OTBOJUMBIX B  BOJHbIE 00bEKTHl. OrpeneraeHne pasMepoB
IJIaThl IPU Pa3HbIX COOTHOILLIEHUSX MEXKIy Maccoil cOpoca, HOpMAaTUBOM JIOIIYCTUMOTro cOpoca u
JUMUTOM (BPEMEHHO pa3pelieHHbIM cOpocoM). OcoOeHHOCTH pacueTa IUIaThl 3a OTBEICHHE
3arpsi3HEHHBIX CTOYHBIX BOJI B TOPOJICKYIO KaHAJIM3AIIMOHHYIO CUCTEMY.
3.4Memoovr pacuema 3IKOI02UHECKUX NIAaAmMedcell 3a4 He2amueHoe 6o3oelicmeue Ha
OKpYdHcaouyio cpedy npu pameuieHuu omxoo0o0e

[Inarexxu 3a HEraTMBHOE BO3/JCICTBHE Ha OKPYXAIOUIYIO Cpely IpH pa3MeLIeHUU
oTxonoB. DopmupoBaHue crTaBok I1aTel. OmneHka 00bEeMOB pa3MENIeHHus OTXOJO0B U
COOTBETCTBUSI MX YCTAHOBJIEHHbIM JUMUTaM. CaHKIIMOHHPOBAHHOE M HECAHKLHOHHPOBAHHOE
pa3MenieHue oTxoa0B. OnpeneneHue CyMMbl IUTaT€XeEH MPU pa3HbIX COOTHOLIEHUSX MAacChl U
JUMUTA Ha Pa3MEIICHUs OTX0JI0B. DKOHOMHUYECKUE MEXaHU3MbI, CTUMYIUPYIOLIUE MOBBIIIEHNE
3¢ hexTHBHOCTH 00paIIEHUsI C OTXOJaMHU.

Pa3nesnd. MeToabl OLleHKH 3KO0JION0-)KOHOMHYecKO# 3(pPeKTUBHOCTH
4.1 Ouyenka 3K01020-9KOHOMUYECKOU IPhekmusrnocmu 00HOUeENE6bIX pecypcochepezalouiux
U CPedo3auiUMHBIX MEPONPUAMUILL

MeTo1p1 OLICHKM  DKOJIOTO-DKOHOMHYECKONH  3(PPEKTUBHOCTHU OJIHOIIEJIEBBIX
CPE03alIUTHBIX MeponpusaTuil. AHanu3 3PPEKTUBHOCTH BHEAPEHUS TUIOBOW Cpel03alIUTHON
TEXHUKU. AHanu3 3PQPEKTUBHOCTU pa3pabOTKU BHEAPEHUS HOBOM CpPENO3AILUTHOM TEXHUKH.
Ananu3 3(pPEeKTUBHOCTH COBEPLICHCTBOBAHMS TEXHOJOTHMH C LENbI0 CHUKEHHS 3arpsi3HEHUs

OKpYKarolleu Cpeibl.
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MeTonpl  OLEHKM  DIKOJIOTO-DKOHOMUYECKOW  3((EeKTHBHOCTH  OJIHOIIENIEBBIX
pecypcocOeperaronux Meponpustuil. AHann3 3p¢GEeKTUBHOCTH MEPOIPUSITHS, HAIIPABIEHHOTO
Ha CHIDKEHHE PAacX0/la ChIPhEBBIX U TOIUIMBHO-IHEPTE€TUYECKUX PECYPCOB.

4.2 Ouenka 3K071020-IKOHOMUYECKOU IPheKmusnocmu MHO20UE1E6bIX CPEOO3AULUMHBLX
Meponpuamuil.

MeToibl  OLIEHKH 3KOJIOT0-3KOHOMUYECKON 3()()EKTUBHOCTH TEXHUYECKUX PpELICHHH,
HaIPaBJICHHBIX HA YBEIMUYEHUE 00beMa MPOMU3BOJCTBA MPOAYKIUHU U YIYYIIEHUE €€ KauecTBa.
[IpuBeneHue 3aTpaT pa3iMUHBIX BAapHAHTOB K CONOCTaBUMOMY BHUAY IO OObeMaM BBIIIyCKa
MIPOJIYKIIMU U ee KauecTBY. BriOop Haunbosiee 3h(pexkTUBHOr0 BapuaHTa TEXHUYECKOTO PELICHUS.
Ompenenenrue BEIHMYMHBI HKOJOTO-3KOHOMUYECKOTO 3(deKkra W moka3zarenei aOCOJIOTHOU
3¢ (HEKTUBHOCTH KaUTATBHBIX BJIOKCHHH.

[locTanoBka 3ajauM aHajlu3a 3KOJOrO-3KOHOMHYECKOH A(P(PEKTUBHOCTU TEXHOJOTHM
KOMILJIEKCHOM mepepaboTKU ChIPbS, pa3IMYalONINXCS aCCOPTUMEHTOM M3rOTaBIMBaeMOMN
MPOJYKIMH WM ACCOPTHUMEHTOM M KadecTBO MpOAYKUMHU. Vcrosib30BaHHE METOJIOB IMOJIy4EHUs
OJINHAKOBOTO pe3yibTaTra y MOTPEeOUTENs, ydyeTa JOMOJHUTEIbHOIO J10X0Ja M PEe3yJIbTaTHOrO
i BelOOpa HauOoisiee 3((EKTUBHOrO BapHaHTa TEXHMUYECKOI'O PEHICHHs U ONpeesieHus
BEJIMYHMHBI KOJIOTO-3KOHOMHUYECKOTO 3P PEeKTa OT BHEAPEHUS MIpeaIaraeéMoil TEXHOJIOTHH.

OO611ee KOJIMYECTBO pa3aeinoB — 4.

4 O0beM yueOHOM TMCHUIINHBI

O0beM IMCUHMIINHBI
Buabl yueOHo# padoThl 3E AKaj. Actp.

4. 4.
O01mas TpyA0eMKOCTb 1M CHHUIIJIMHbI 4,0 144 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 1,78 48 36
MOATOTOBKH
Jlexmmm (JIek) 0,44 16 12
[Tpaktnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJie B (popme NpaKTUYECKOM MOArOTOBKU 0,89 32 24
Jlaboparopuble 3ausTus (J1ab) 0,46 16 12
B TOM 4ucJie B (popMe MpaKTUYECKON MOJTOTOBKU 0,46 16 12
CamocrositesabHas padora (CP) 2,22 80 60
KonTakTHas camocrositenbHas padboTa — 0.4 03
IIPOMEXYTOUHAsl aTTECTALIUS 2.0 ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 79.6 59.3
JUCLUILIAHBI
Buja nTOroBoro KOHTpoJist 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IKOJOTHYECKM A MOHUTOPHUHI

1 Heab IMCUMIUIMHBI - TOJIY4YE€HHUE CTYJEHTAMHM 3HAHUW B 0OJIACTH 3KOJOTHYECKOIO
MOHHUTOPHHIa KaK CHEIHaIbHON MHPOPMAIIMOHHON CUCTEMBI - CUCTEMbI HAOIIOACHUS U aHATIN3a
COCTOSIHUS IPUPOJHOM CpEIbl, B IIEPBYIO OUYepe/lb 3arps3HeHUu U 3PPEKTOB, BHI3BIBAEMBIX UMU
B Onocdepe.

2 B pe3yibTare M3yYeHHs IMCHMUIIIMHBI JOJI/KEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUSI:

[1K-6.1, I1K-7.1, TIK-7.2, I1K-7.3.

3nams:

- TpeOOBaHUs JIEHUCTBYIOILETO 3aKOHOJATENbCTBA B YACTH HKOJOTMYECKOTO
MOHUTOPHHIA;
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- OCHOBHBIE MCTOYHHUKHM TIOCTYIUICHHUS 3arps3HSIOIIUX BEIIECTB B OOBEKTHI
OKpYKaroIlEeu Cpeibl;

— INPUHIMIBI  [POEKTHUPOBAHUS  MpPOrpaMM U METOJIOB  3KOJOTMYECKOIro
MOHHUTOPHHTA.

Ymemo:

- UCIOJIb30BaTh ~ TEXHUYECKHE  CpPEJCTBA  SKOJOTMYECKOT0  MOHMTOPHUHIA,
MIOKa3aTeay OLIEHKH COCTOSIHMSI OKpYXarouleil cpenpl, MPOBOIUTH HEOOXOIMMBIE pacueThl C
HCI0JIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB;

— BBITIOJTHATh MaTEeMaTHYECKOE TUIAHMPOBAHUE SKCIIEPUMEHTa U 0OpabOTKy ero
PE3yJIbTAaTOB C LIEJBI0 ONTUMM3AINH IPOTPaMM 3KOJIOIMUYE€CKOI0 MOHUTOPHHTA.

Braoemy:

- HaBbIKaMU IPOEKTUPOBAHMSI CXEM 3KOJOTUYECKOTO MOHUTOPHUHIA;

- aHaJIM30M (DaKTUYECKOTO MaTepuana IMpU OpraHU3alud  3KOJOTHYECKOIro
MOHHUTOPHHIA, aHAJIU30M COCTOSIHUSI 0ObEKTOB HAOIIOICHUSI.

3 Kparkoe coaep:kaHue QM CHUIINHBI:

Beenenue. [lpeamer 1 MeTo1b1 DKOIOTHUECKOIO MOHUTOPUHTA.

Pazgen 1. Opranuzaius cucTeM MOHUTOPUHTA.

OcHOBHbBIE 337laud M OCHOBHBIE IMPHHIMIIBI OpraHu3anuu [ ocynapCTBEHHON CHUCTEMBbI
naomoaennit (I'CH), I'moGanmpHO¥ cucTemMbl MOHHTOpHHTA OKpyxkatomei cpeasi ['CMOC/
GEMS. OcHoBHble BUbI HaOmoAeHUH B cetu Pocruapomera.

Br160p nocnenoBaTenbHOCTH U3MEPEHUH ITPH HaTMuuu MHOXKecTBa 3B. [IpropurerHocTs
3B. CynepsKoTOKCHKaHTbl. MHOKE€CTBEHHOCTh UCTOYHUKOB M MHOTOKOMIIOHEHTHOCTb COCTaBa
Tekyuux cpena. llpeBpamenue nepBuuHbix 3B Bo BTOpHuHBbIe. ['eorpadgusi HCTOUHUKOB H
PacroJsio’KkeHue NOCTOB HaOIIOACHUN.

Paznen 2. MOHUTOPUHT aTMOC(EPHOTO BO3AyXA.

CoBpeMeHHbIE NPEJACTABICHUS O MOHHUTOPHHIOBBIX CHCTEMax — MH(POPMAIIMOHHBIX
CUCTEMaxX, BBINOJHSIOUIME 3a7auyy HaOIIOJEHHS, OLEHKH U IPOTHO3UPOBAHUS COCTOSHUS
MPUPOJHBIX cpell (maccCUBHBIH MOHUTOPUHT). MexaHuszMbl pacceuBanusi 3B. WuBepcum,
HeOaronpusiTHele  MeTeoposoruuyeckue yciosus. Kiaccbl  ycTOWYMBOCTH — aTMOC(hEpHI.
[ToTenuman 3arps3HeHus atMocdepbl. MeToapl MPOrHO3UPOBAHMS 3arpsi3HEHUS BO3AYIIHON
cpenbl. Opranuzanusi HaOMOAeHUW 3a 3arpsisHeHueM atmocdepsl. [lokaszarenn kadecTBa
atMocdepHoro Bo3ayxa. Illporpammbl HaONIOAEHWNH HAa CTALMOHAPHBIX, MAapLIPYTHBIX U
o akeIbHBIX MOCTaX HAOIIOACHH.

Pa3znen 3. MOHUTOPUHT BOJHBIX OOBEKTOB.

CtpykTypa CHCTEMBI JKOJIOTUYECKOTO MOHHUTOPHHIa BOJHBIX 00bEeKTOB B PO.
AHTpOIIOT€HHOE BO3JCHCTBHE HAa T€O0IKOCUCTEMBbI peK. HopMupoBaHue kayecTBa BOJIBI.
KoMmnekcHble OLIEHKM 3arpsi3HEHHOCTH I[OBEPXHOCTHBIX BOJA IO  THIPOXUMHUYECKUM
MOKa3aTessiM. Mo nienu nepeHoca BEIllleCTBa B
BOJHbIX oOOBekTax. IIporHo3upoBaHHE SKOJIOTMYECKOTO COCTOSIHUS BOJHOTO OOBEKTA.
Opranuzanys MOHUTOPUHTA BOJHBIX 00beKTOB B PD. PexxuMHbIN 1 OnlepaTUBHBIN MOHUTOPHHT
BOJHBIX 00BeKTOB. ClienuaibHbIe BUALI HAOIIOACHUI.

Paznen4. MOHUTOPUHL TOYBEHHOIO MOKPOBA.

OCHOBHBIE HCTOYHUKHM 3arps3HEHUs TMOYBBI. 3arpsi3HEHHWE I[I0YB TOKCHKAHTAMHU
MIPOMBIIIJIEHHOTO TpoucxokaeHus. I[lpuopureTHOCTh KOHTpOJs cojepxkaHus 3B B mouse.
['uruennyeckas oueHka nous. Knaccugukanus ropoJICKUx 1moys.

Pasznein S. buonornyeckuii MOHUTOPHHT.

buorectupoBanne. buomnmukanms. [‘wapobmonornueckue Habmogenuss B ['CH.
MexyHapoaHast mporpaMma Mo KOMIUIEKCHOMY MOHUTOPUHTY BIIUSHUSL 3arpsi3HEHUS BO3/lyXa
Ha 3Kkocuctembl - MCIT KM.

Pazgen 6. KoHTakTHbBIC U AMCTAHIIMOHHBIC METOAbl HAOIFOICHUI

JlucTaHIMOHHBIE METO/bl HAOMIOACHUN. ASPPOKOCMHUYECKHH MOHUTOPHUHI. CuCTEeMBI
CIIlyTHUKOBOT'O MOHUTOpUHIa. IHTerpupoBanHas riiodanpHas cuctema Hadmoaenuit BMO.
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KonrtaktHbie MeToabl HabmoaeHn. Pois mpob6ooTdopa B 001Iel mpolierype MeTOIUKH
ananu3a. Crnenuduka nmpod6ooTdopa mpu B3ATHH TPOO Ta30B, BOJABI, OMOTHYECKUX DJIEMEHTOB.
[IpoGooT6op mnpu aHanmu3e TBEPABIX cpea (MOuYB, TPYHTOB, TBEPABIX OTXOJAOB U T.I.).
[TorpemnocTs ananu3a, mpoOooTOOPa U MPOOOTIOATOTOBKH.

4 O0beM yueOHOM TMCHUTITHHBI

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

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,88 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 1,67 60 45
CaMOCTOSTEIbHOE H3YUYEHHUE PA3/IETIOB AUCHUIIIMHbI 60 45
Bujx koHTpoJs:
OK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«XHMHs OKpYXKaloLiei cpeab»

1 Heanb mucuuniauHbl — GOPMHUPOBAHNE KOMIUIEKCA CHUCTEMATH3WPOBAHHBIX 3HAHHMA O
XUMHUYECKUX 3JIEMEHTaX U UX COCMHEHHUAX, a TAK)KE 3aKOHOMEPHOCTSX, KOTOPBIM MOJUUHSIOTCS
pa3IMYHbIe XUMUYECKUE PEeaKIIMU MEX1y BEIleCTBAMU B OKpY)KaloIleH cpeje.

2 B pe3yabraTe H3y4eHUs] TUCHUIIIUHBI J0JIZKEeH:

Obaaoams cleayOIUMU KOMIIETEHIMSIMA U UHIUKATOPaMH UX JIOCTHKEHUS:

[1K-7.10, TIK-7.11, TIK-7.12.

3nams:

- CTpyKTypy Ouocdepsl, crneunduueckue OCOOCHHOCTH CTPOEHUS M XUMHUYECKOTO
coctaBa aTtMocdepsl, ruapochepsl U JUTOCPEPhl; XUPAIbHYIO YHCTOTY KUBOTO BEIECTBA;
HEpa3pbIBHYIO CBSI3b YEJIOBEKA, KAK MPEACTABUTE]s KMBOI0 BellecTBa, C MaTepHUAJIbHO-
SHEPreTUUEeCKUMHU Ipoueccamu 6rnochepsl; OCHOBHbIE IPUPOIHBIE MEXaHU3MBbI, OIIPECIIAIONINE
YCTOHYMBOCTH OHMOChEpHI;

- CTpPOEHHUE, TEeMIlepaTypHbI NpoQuiIb, T'a30BbI cOCTaB, (POPMUPOBAHUE HOHOCHEPHI
3emuin, mpolecchl 00pa3oBaHusl U T'MOEIM 030HA, XUMUYECKHE MpPEBpAIlleHUs U 0COOEHHOCTU
MIPOLIECCOB MEPEHOCA COEIMHEHUI Ccepbl U a30Ta, OPraHUYECKUX COETMHEHUN U TUCIEPCUOHHBIX
cucteM B Tporochepe;

- CTpoeHHMe ruapocdepbl, aHOMaJIbHbIE CBOWCTBAa BOJbl, IJIABHbIE KOMIIOHEHTHI U
OCHOBHBIE CIIOCOOBI KJaCCU(PUKAUUU NPUPOJHBIX BOJ, OHOTE€HHbIE M MHUKPODIEMEHTHI,
OpraHMYEeCcKOe BEUIECTBO MPUPOAHBIX BOJI, TJIaBHbIE KOMIIOHEHTHI U COJIEBOM COCTaB BOJ| OKEaHa,
3akoH JluTmapa, ycioBus 00pa30BaHUs aKBAJIbHBIX 3aJI€Kel rujpaTa METaHa;

- CcTpoeHue JUTOoc(hepbl, MPOLECCHl BBIBETPUBAHUS U IMOYBOOOpA30BaHMS, 3JIEMEHTHBIN
cocTaB, (PU3MYECKHME M XUMUYECKHE CBOIICTBa IIOYB, OpPraHUYECKHUE BEIIECTBA B IIOYBE,
MOTJIOTUTENBHYIO CIOCOOHOCTh TOYB, KAaTHOHHBIM OOMEH B TMOYBE, TpaHChOpMAIUIO
coeMHEHUH a30Ta 1 (pochopa B TOYBEHHOM CJI0€, 0COOEHHOCTH 00pa30BaHMs TUIpaTa METaHa B
rIIyOOKUX CIIOSIX JTUTOC(hEpHI;

- MPUPOJY TEXHOTEHHOM MUIpALUU 3arps3HSIONIMX BELIECTB B OKpYXKarollel cpene u
MCTOYHUKHU MOCTYIUIEHUS CYIIEPIKOTOKCUKAHTOB B OPraHU3M YeJIOBEKa.
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Ymemo:

- HUCHOJB30BaTh NPUOOPETEHHBIE 3HAHUS M OOBSICHEHUS: XUPAJIBHOM YHCTOTHI
Oonocdeppl, TEMMEPAaTYpHBIX HHBEPCHH M ycToMuMBOCTHM  atMocdepbl, ocoOeHHOCTEH
NpoTeKaHUsT  (POTOXMMHYECKMX peakuil B BO3JyXe TOpPOJOB U IOMEIICHUH, TPaHHULL
YCTOWYMBOCTH BOJIbl, CTpaTU(PUKAIIMK HPUPOJHBIX BOJOEMOB, OJIUIOTpodHBIE U 3BTPO(dHBIE
COCTOSIHUSI BOJIOEMOB, SKOJIOTMUECKON O€30MacHOCTH aKBaJIbHBIX 3aliekKeil rujapara MeTaHa,
IIPOLIECCOB  BBIBETPUBAHMSI TOPHBIX IMOPOJ M MOYBOOOpPA3OBAaHMS, MOTJIOTUTEIBHOH U
MOHOOOMEHHON CHOCOOHOCTH TOYB, MPUYUH 3aKUCIEHHUS IMOYB, TpaHCPOPMAIUHU COCAUHEHMM
azora u (Qochopa B TOUYBEHHOM CJIO€, YCIOBUM HAKOIJICHUS THUIpaTa METaHa B
KOHTUHEHTAJIbHON 30HE BEYHOW MEp3JI0Thl, MPOLECCOB TpaHCHOpMAlUU M IMyTed MUTpALUU
3arps3HAIONINX BEIIECTB B Onocdepe.

Braoemy:

- COBPEMEHHBIMM MPECTABICHUSMU O BO3HUKHOBEHUU BceneHHOW M JKHM3HM Ha IUIaHeTe
3emis, paJvalliOHHOM OallaHC IUIAHETHI, BIMSHUU NApPHUKOBBIX a30B U a’po30Jiel Ha KIUMaT
3emiid, 00 OCOOEHHOCTSAX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIECCOB B OJIUTOTPOPHBIX U
3BTPO(HBIX BojOeMax, okeaHe, YepHOM Mope, 00pa3oBaHMs aKBAJIbHBIX 3aJeKed Tupara
MeTaHa, O CTPOEHUH JUTOC(HEPHI U AIEMEHTHOM COCTAaBE 3€MHOM KOPBI U MOYBBI, BIaro€MKOCTU
1 BO3JYXOEMKOCTU IOYBBI, KJIACCU(UKALUN [TOYB [0 MEXaHUYECKOMY COCTaBY, KUCIOTHOCTH U
LIEJIOYHOCTH I0YB, METOoJaX OOpbObl C 3aKHUCICHHEM I0YB, NPUYMHAX MPU3HAHMS THIIPATOB
METaHa  OJKOJOIMYECKM  3HAUMMBIM  BEUIECTBOM  IPHUIIOBEPXHOCTHOH  JIMTOCQEpHI,
OMOreOXMMHYECKHX  Oappepax Ha MOyTAX  MUTPAlUU  3arpsi3HSIONIMX — BELIECTB U
CYIEPIKOTOKCUKAHTOB B OKpYXKaloIllel cpeie.

3 Kparkoe coaepkaHue JMCUUILIHHbI:

Paspnen 1. Beenenmne.

CoBpemeHHbIE TPEJICTABICHUS O BO3HHUKHOBEHUM BCeleHHON M JKM3HM Ha IUIaHEeTe
3emuia. CUMMETpUSi U acUMMETpuUs OKpyxatoniero mupa. [loHsiTue XupaabHOM YHMCTOTHI
orocdepsl.

Pazgen 2. @Pu3duKko-xuMU4YeCKHe NMpoLecchl B atMocgepe.

CocrtaB atMocdepbl, coaepKaHHE€ MHKpPO M Makpo mpumeceil. DopmupoBanue
nonocgeps 3emau. O30H B atmocdepe. [Ipomeccst oOpasoBanusa u rudenu o3oHa. [lonsarue
"HyneBoro uukia" O30Ha, MPUYMHBI ero HapyweHus. [IpuuMHBI W TOCIEACTBUS
BO3HMKHOBEHHUS 030HOBOH "mbIpbl" Haa AHTapkTui0#l. [IporHo3 cocTosiHus 030HOBOTO CIOSL.
[yt ymeHbIIEHUST AaHTPOTNIOTEHHOTO BIMSHMS HA O30HOBBIN CIION IUIAaHETH. MeXayHapoIHoe
COTPYJHHYECTBO B 00JaCTH U3y4EHUS U OXPaHbl O30HHOTO CJ10s. XUMUYECKUE MTPEBPALICHUS
B Tponocepe. Kunernueckue napaMmerpbl MpoLECCOB OKUCIEHUS npumeceil. OOpazoBaHus
CBOOOJIHBIX PaJMKAJIOB, UX POJb B Iporeccax TpaHchopMamuum mpumeceil B Tpormocdepe.
[Iytn mocTymiieHuss M CTOKa COE€IMHEHUW cepbl M a3oTa. [Ipomecchl CyXxoro u MOKpOTO
ocaxxaeHus: npumecedl. OCOOEHHOCTH MPOIIECCOB IMEPEHOCa COETUHEHUI cephl M a3oTa B
Tponocgepe. Oprannyeckue coeAUHEHUsI B atMocdepe. McTouHMKM MOCTYymIeHUsT U CTOKa
opranuueckux coenuHeHuil. Ilponeccsl TpaHcopmanuu OpPraHUYECKUX COCAUHEHHH B
tponocgepe. ucnepcHble cucrembl B atMmochepe. TemmneparypHble HWHBEPCUH U
ycTroiuuBoCcTh  atMoceprl. OcoOeHHOCTH MNpoTeKaHUs  (POTOXMMHUYECKHX pEaKLHUi B
BO3yxe roposoB. OO6pa3oBaHue 030HA, IEPOKCUAICTHIIHUTPATA U €r0 TOMOJIOTOB. CXOJICTBO
U paznuuMe npuuuH oOpa3zoBaHusi cmora B Jlonmone u Jloc-Anmxkenece. OcobeHHOCTH
COCTaBa BO3JlyXa B MomeleHusX. PaauannoHHblid Oananc ruiaHeTsl. [lapHUKOBBIA AP QEKT.
[TapaukoBbie Ta3bl. llpuyvHBI U BO3MOXKHBIE TOCIEACTBHS YBEJIWYEHHS] KOHLIEHTPALUU
MapHUKOBBIX T'a30B B aTMocdepe. Anbdeno 3emin. Bausaue aspososneit Ha knumar. [lonarue
“anepHas Houb”, “anepHas 3uma’. [IpoOnema coxpaHeHHs KiIMMaTa U €€ MEXIyHapOoJHbIe
aCTEKTBHI.

Pazgen 3. duzuko-xumMuveckue mpoieccs B rugpochepe.

l'unponormyeckuii MUK U cTpoeHue ruapocdepsl. AHOMaJIbHBIE CBONMCTBA BOJBI.
OcHoBHBIE BUBI MPUPOIHBIX BOJ M COCOOBI MX Kiaccudukamuu. GopMHpOBaHUE COCTaBa
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MPUPOJHBIX BOJA. I7aBHbIE aHMOHBI M KAaTHOHBL. OpraHuyYecKue BEIIECTBA B MPHUPOJHBIX
Bojax. PactBopumocths rasoB. Kpurepum  ycroWuuMBOCTM  MHUHEpanoB. JKeCcTKOCTp u
LIEJIOYHOCTh MPHUPOJHBIX BOJ. 3aKUCIEHHE BOJOEMOB. DBOJIIOLMUS XHMUYECKOTO COCTaBa
okeaHa. ConeBoil OanaHc okeaHa. ['JlaBHbIe KOMIIOHEHTBI M COJIEBOM COCTaB BOJ| OKEaHa.
3akon [lutmapa. CoiieHOCTb U 3aKOHOMEPHOCTH €€ paclpeieseHus] B OKEaHax.
OKHCAUTENBbHO-BOCCTAHOBUTENbHBIM MOTEHLIMAN NpUpoAHbIX BoJ. [lonstue pe. I'paHuiibi
YCTOMYMBOCTH BOJbl. BnusHne pH #  pacTBOPEHHOro KUCIOpPOJA HA OKHUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIN MOTEHIMAN U 3HayeHue pe. duarpammel pe - pH 11 MonaenbHbIX U
NpUpPOAHBIX cucteM. Penokc-OydepHocts mnpupoaHbix BoJ. CTpaTudukanus IpUpPOIHBIX
BojioeMoB.  OmurorpodHble u  3IBTpodHBIE COCTOSHUS  BomoeMoB. OcobOeHHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLECCOB B OJIUIOTPO(HBIX U 3BTPOQHBIX BOJOEMAX,
okeaHe, YepHoM Mope. KuHeTrka 0CHOBHBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB
B MPUPOJHBIX BOJI0EMax. Peokc-mpoueccsl ¢ yyacTHEM MEPEeKUCH BOAOPOJa U CBOOOIHBIX
paaukanoB. McrouHuku oOpa3oBaHMs MEPEKUCH BOAOPOJa U CBOOOJHBIX pPAJUKaJIOB B
BOJIOEMAX. [Iponeccsl KOMILIEKCO0Opa30BaHus B IIPUPOJIHBIX BOJAX.
Kommnekcoobpa3oBarenn NpUpoHOTO U aHTPOIIOIE€HHOTO MPOUCXOoXAeHUs. ['uapar merana
B MODSIX.

Pasnen 4. ®uznko-xuMuveckue npoiecchl B Jurocdepe.

CoBpemMeHHOE TpeACTaBIEHUE O CTPOCHUU JUTOC(EpPHl M AIEMEHTHOM COCTaBE 3€MHOMN
kopbl. ['opHble mMmopoabl U mopoaooOpasyromue MuHepaibl. [Ipolieccel BbIBETpUBaHUS U
noyBooOpa3oBanus. [louBooOpaszyromue dakropel. CoBpeMEHHOE MPEACTaBICHUE O TIOYBE,
TepMUHBI U onpeneneHus. [louBeHHbIN Mpoduib, MOYBEHHBIH TOpu30HT. DU3Hueckue cBOCTBa
nmouB. TBepmas dacTh NOYBbl. MexaHWYecKue DJEMEHThl TMO4YBbl. Braroémkocts u
BO3JIyXOEMKOCTh MOuBbL. Kiaccudukanus HOYB MO MEXaHMYECKOMY COCTaBy. XUMHUYECKH
COCTaB M CBOWCTBA MOYB. DJIEMEHTHBbIN cocTaB MouBbl. OpraHudeckue BelIeCTBa B IOYBE.
I'ymyc. ®pakiuoHHBIA COCTaB TyMmyca. ['ymuHoBble U (yabBO- KHUCIOTHI. ['yMHH.
OpranomuHepaibHble coeAMHEHUs NOouBHl. llornoTurensHas cnocoOHOCTh MOuB. [louBeHHBIN
norjomaoumil komrviekc. MonHbli oOMeH B mouBe. OOMeHHbIE KaTHOHBI MOYB. EMKOCTB
KaTHOHHOTO oOMeHa. 3acojieHHe I0YB, INPUYMHBI M MeToAbl 00pbrObl. KucnotHocts u
LIEJIOYHOCTh MOYB. AKTyalbHas M MOTEHLIMAJbHAsI KUCIOTHOCTh MOYB. [IpuumHbl 3akucieHus
nouB ¥ Mepbl 60pbObl. CoenuHenuss azota U (Gocdopa B 1mouBeHHOM cioe. Tpanchopmanus
coemHeHuH a3oTa u Gocdopa B MOYBEHHOM cioe. ['uapaT MeTaHa Ha KOHTUHEHTaX.

Pa3nes 5. ®u3uko-xuMHYecKHe MPoLecChl HA MYTAX MUTPALMH BPeJHbIX BelleCTB B
reocgepax. [lonsaTue o nmporeccax MUTPaLUU AIEMEHTOB, UX KOHLUEHTPUPOBAHUS U pAacCEesTHUS B
OoKpyXxaromei cpene. buoreoxmmmueckue Oapbepbl. [loHsTHE 0 KpyrooOopoTax BEUIECTB B
npuposie. Buasl kpyroo6opotoB. ['mobanbabie KpyrooGopotsl azoTa u ¢ochopa B MPHUPOIE.
OcHoBHbIE OTJIMYUS KPYrooOOpoTOB a3oTa U (ocdopa. BiusHue aHTpONOreHHO! AeATeIbHOCTH
Ha Kpyroobopotsl azota u ¢ochopa. OCHOBHBIE SKOJOTUUECKHE MPOOJIEMBI, CBSI3aHHBIE C
WCIIOJIb30BAHUEM a30THBIX M (POCHOPHBIX yIOOPEHHIT B CETBCKOM XO3SMCTBE. PagroHyKInabl B
oKpyxaromei cpene. EcrecTBeHHbIE HCTOUHUKM paauanuy. VICTOUHUMKM paguaiiu, co3/laHHbIE
yenoBekoM. Oco00 omacHble aHTPOIIOTEHHbIE opraHuyeckue coennHeHus. Hedtbs um mpoaykThl
ee nepepaboTku. XJopcoJepKale opranndeckue coeauHenus. Ilponeccsl Tpanchopmanuu u
IyTU MUTPALMU 0cO00 OMACHBIX OPraHUUYECKUX COEAMHEHUN B Onocdepe. Tsoxenble MeTalibl U
UX COeMHEHUs B OKpyxkartoien cpene. [lyru noctymienus B Ouocdepy. [Ipoueccel xumuueckoi
TpaHcopMaluy COEJUHEHHIM TsKEIbIX METAUIOB B OKpyxkatomied cpeae. Mcrounuku
MOCTYIUIEHUSI CYNEPIKOTOKCUKAHTOB B OpraHu3M 4esjoBeKa. AHajau3 Haubojiee CII0XKHBIX,
TpeOYIOIINX AAJbHEHIIETr0 U3ydeHHs MPOOJIeM XUMUN OKPYKAOIIEel CpeJIbl.

OO61ee KOJIMYECTBO Pa3aeioB — 5.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHbBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padboTsI (JIP) - - -
CamocrosiTesibHasi paboTa 1,67 60 45
KonrakTHas camocrositenbHas paboTa 1.67 0.4 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B JUCHUIIIIMHbI ’ 39,6 29,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM
AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«buoxumms»
1 Hesp aMCHUIIMHBI — JaTh IPEACTaBIEHUE O MHOIroo0pa3uu COEIMHEHUH,

BCTpEUaIOLUXCd B KUBOM MpHUpOAE, XWMHUYECKOM COCTaB€ OPraHu3MOB U (YHKLHUAX
KOHKPETHBIX COEJUHEHHH B KJIETKE, 0 OMOXMMHUYECKUX IPEBPAILEHUSAX, B XOAE KOTOPBIX
0o0pa3yloTcsl BEIIECTBAa, COCTABJISIIOIIME CTPYKTYPHYIO OCHOBY KIIETKH, KOJHUPYIOIIHE
O6uonHdOopMalKIO, BHITIOJIHSIONINE PErYISATOPHYIO WIHM KaTalUTUYeCKue (QYHKIHH, a TaKKe O
OMOXMMHMUYECKUX Mpoleccax, JIekKallUX B OCHOBE (HU3UOJIOTUHM U JKU3HEIEATEIbHOCTH
OpraHu3Ma, U 0 Mpoleccax Peryyiauuu Meradonusma, 00pa3oBaHus OMOJIOTMYECKH AKTHUBHBIX
BEILECTB, MOJJEpXKaHUS TOMEOCTa3a MW 3alllUThl KJIETKM U OpraHu3Ma B I€JIOM OT
arpecCUBHOTO  BO3JCHCTBUS  (U3MUYECKUX, XUMUYECKMX U OHOJIOTMYECKHUX AareHTOB
OKpYKarolleu Cpeibl.

2 B pe3yabTaTe U3y4eHHMs JMCHUILIUHBI 00yYAIOIIHIiCS 10JI7KeH::

Obnadams CIEIYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaAMU UX TOCTH)KCHUS:

[1K-7.7, I1IK-7.8, TIK-7.9.

3nams:

- XUMHUYECKYI0 U MPOCTPAHCTBEHHYIO CTPYKTYpPbl, XUMHUYECKUE, (U3NYECKUE U
(U3UKO-XMMHUYECKUE CBOMCTBA, OHOJOTHYECKYIO pPOJIb AMHUHOKHCIOT M HUX IPOU3BOJIHBIX,
METO/Ibl BBIJIEJICHUS] W IOJIyY€HUS, OCHOBHbIE OMOXMMHYECKHE IPEBpAIlCHUs C Y4acTUEM
aMUHOKHCIIOT;

- CTPYKTYpPY, CBOMCTBA M OHWOJoTHUYECKHE (QYHKIUU Han0oJiee BHKHBIX IMENTHJIOB;
CTPYKTYpPY M TNPOCTPAHCTBEHHYIO OpraHM3allI0 OEJIKOB, METOJbl MX BBIJICICHUS U OUYUCTKH,
OCHOBHbIE (PYHKIIUU;

- OCHOBHBIE IPOLIECCHI MPEBPALLEHUs] OEIKOB U MENTHA0B B JKHUBBIX OpraHU3Max,
MEXaHU3M pruOOCOMAIBHOTO CHHTE3a OCIIKOB;

- CTpoeHHue M Kiaccudukanuio GEepMEHTOB, UX OCHOBHBIE CBOMCTBA, BUJBI U POJIb
KO(epMEHTOB, MPOCTETUUECKUX TPYIII U APYTUX KOPaKTOPOB B (EPMEHTATUBHOM KaTallU3e;

- XUMHUYECKYIO0 CTPYKTYpPY U CTPOEHHUE HYKJIEO3HUJIOB, HYKICOTUIOB U Pa3INYHBIX
TUIIOB HYKJIEMHOBBIX KHCIIOT, UX OCHOBHBIE CBOICTBa U OHOJIOTHYECKHE (PYHKLNU; MEXAaHU3MBI
XpaHEeHUs, Nepeadyr Mo HAcleACTBY M peaM3allii IeHEeTUYeCKOW MHpOopMaluu (MaTpUyYHbIE
OMOCUHTE3BI);

- KJIaCCU(UKALMIO, XUMHUUECKYIO CTPYKTYPY U CTPOEHHUE YIIIEBOJIOB, UX U30MEPHUIO,
a TaKXe OCHOBHbIE (PU3NKO-XMMUYECKHE CBOMCTBA U PAa3HOOOpa3ue BBINOJHAEMbIX HMHU
OMoJ0rM4ecKkux QyHKIMI; OCHOBHBIE ITyTH METAa00IM3Ma YIIIEBO/IOB;

- KJIaCCU(UKALMIO U CTPOCHUE JIMIUJIOB, IPOU3BOIHBIX JUIUA0B, UX XUMUYECKHE,
¢usznueckue u (QUINKO-XUMHUYECKHE CBOMCTBAa, a TakkKe pa3HooOpa3ue BBIIOJHAEMBIX
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Oouonornuyeckux (yHKUUN; OCHOBHBIE MPUHIMIIBI OPraHU3alMUd U CTPOEHHUS OHOJOrMYECKHX
MeMOpaH, uX Ouosiornyeckue (yHKIHMH; OCHOBHBIE MyTH MeTaboiIM3Ma JUIUAOB M KUPHBIX
KHCJIOT.

Ymemo:

- ONpEeNsiATh BO3MOXHBIE NyTH OHOCHHTE3a U PpACIICIJICHUS KIIOYEBBIX
OMOJIOTMYECKUX COETUHEHHH (YrJIeBOI0B, JIMITUOB, aMUHOKHCIIOT);

- aHAJIM3UPOBATh POJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OHONOJIMMEPOB H
BBISIBJISITh B3aUMOCBSI3b OMOXUMUYECKHX IIPOLIECCOB B KIIETKE;

- 3alMChIBaTh OTJENbHbIE (DEPMEHTATUBHbIE PEAKIMH, PACCUUTHIBATH CKOPOCTU
IIPOTEKAIOIINX IIPEBPALLCHUI;

- aHAJIM3UPOBATH OTJENIbHBIE YyTH META00IM3Ma U UX B3aUMOCBS3b, PETYIISILHIO.

Braoemy:

- IpHUeMaMH OIpeAeTCHUs] CTPYKTYphl M Kjacca OMOJIOTMYECKUX COECTUHEHUH Ha
OCHOBE UX (PU3MKO-XMMHUYECKUX XapaKTEPUCTUK U KaUeCTBEHHBIX PEaKIINA;

- METO/IaMU ONPEENICHUs] aKTUBHOCTU (DEPMEHTOB, MPOBEAECHUS OMOXUMUYECKOTO
aHaJIM3a U UCCIIEN0BaHUM.

3 Kparkoe coaep:kaHue QM CHUIINHBI.

Beeoenue. UVcrtopus wusydeHus Ouomosiekyn. CBsa3b OHOXUMHUU C  JIPYTHUMH
OUCUMIUIMHAMU. buoMoieKkynbl, UX OCOOEHHOCTH M 3HAa4YeHHE IS JKU3HEAESTEIbHOCTU
OpraHu3MoB. Mepapxust MOJIEKYISIPHOM OPraHU3alun KIETOK.

1. AMHUHOKHMCJIOTBI M MX NPOU3BOAHDbIEC, NENTH/IbI, 0CIKH.

1.1. AMHMHOKHCIOTBI. XHMHUYECKOE CTPOEHHE, XUMHUYECKHE U (UBUKO-XMMHUYECKHE
CBOICTBa, OMOJIOTMYECKasl POJIb B OpPraHU3Me, METO bl IOJYYEHUS! U BBIAEICHUS U3 IPUPOIHBIX
00BEKTOB, OCHOBHbIE OHMOXMMHUYECKHE pEaKIUU C ydacTheM aMHUHOKHCIOT. IIpomsBojHbie
AMUHOKHCIIOT.

1.2.  Ilentumpl. CTpoeHne W OHMOJOTHMYECKas POJIb B OpPraHU3ME KaK peryssiTopoB
OMOXMMHYECKUX MPOLECCOB, FIKOJIOTUYECKash (PYHKIUS, eI TH IbI-aHTUOUOTHKU.

1.3.  benku. XuMHUYECKOE CTPOEHUE U IPOCTPAHCTBEHHAS OPraHU3aLNs, XUMUYECKHUE U
(U3MKO-XMMHUYECKHE CBOMICTBa OENKOB, MHOrooOpazue OMOJIOrMYecKUX (YHKUUN, METOIbl
Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN3a, METO/IbI HCCIEOBAHUS CTPOCHUS U CTPYKTYPHI.

1.4. ®epmentsl. [lpuponma depmenToB, ux crTpoeHme, coctaB. Kiaccudukamms
(epMEeHTOB MO THUIY KaTaJU3UPyEeMbIX MMM pEaKLUUl, OCHOBHbIE CBOICTBa ()EPMEHTOB Kak
0enkoB u O6uokaranuzaTopoB. KodepMeHTsl, NpocTeTUYECKUE TPYIIIbI, KOPAKTOPbl, BUTAMUHBI,
ux Ouosoruueckas poJib. OnpenesneHre akKTUBHOCTH ()EPMEHTOB U CIOCOOBI €€ PEryssiuuu B
KuBOH KieTke. [loHsTHE O KUHETHKE (PEPMEHTATUBHBIX PEAKIIUA.

2. Hykneunogvle kuciomol.

WcTtopus OTKPHITHS U U3YYEHUs] HYKJICHMHOBBIX KUCJIOT. [IMpUMUAMHOBBIE U ITypUHOBBIE
OCHOBAHUS, HYKJICOTH]IbI M HYKJIEO3WJIbl, UX XUMHUYECKHE U (PU3UKO-XMMHUYECKHE CBOMCTBA,
ounonornueckne ¢ynknuu. Hykneunossie kucnmotel: JIHK wu PHK, ux xumuyeckas wu
MIPOCTPAHCTBEHHAs CTPYKTYpbI, XUMUYECKHe U (pusuko-xumuyeckue cpoiictsa. Bunel JITHK u
PHK B kieTkax mpokapuoT U 3yKapuoT, ux Ouosorunyeckue ¢yHkiuu. [loHsarue o0 OCHOBHBIX
npoueccax, MNPOUCXOAAIIUX C Y4acTHUEM HYKJIEHMHOBBIX KHUCIOT U HYKJICOTHUIOB B IKUBBIX
opranu3Max. MaTpuunble OMocuHTE3bl B KieTke. [loHsTHE reHa B MOJIEKYJIspHOW OMOJIOTHH.
[ToHsiTHE O TEHETUYECKON MHKEHEPHUH.

3. Yeneeo0ol, nunudvt u ux npouzeodnbvie.

3.1. VYrmeBompl M  HX  TPOU3BOJAHBIC:  KilaccU(UKAIMs, XUMHUYECKOE U
MIPOCTPAHCTBEHHOE CTpoeHue. MOHO-, IU- U Tpucaxapa, HMX OHOJOrMYecKHe (QyHKIUU.
[Tonucaxapuapl, ux Ouojoruueckue QyHkKuuu, (pusmko-xumudeckue cpoiictBa. Ilonstue 00
OCHOBHBIX ITpoIiecCcax, MPOUCXOJAIIUX C YYACTUEM YIJIEBOJIOB B )KMBBIX OpraHu3Max. I mukomms.
[Tentozodocharnsiii mukia. Cyoctparnoe dochopunupoBanue ADP, Onoxumuueckue peaxkiuu
OpoxeHus. AdpoOHBIN MeTaboyM3M nupyBaTa. MUTOXOHIPUM: CTPYKTypa U 3HEPreTUUYECKUE
¢byakuun. Hukn nmumonHo# kuciotel. Oxucnenne NADH u FADH2 B apIxaTenbHOW IIETIH.
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Conpsoxenue cunresa ATP ¢ mepenocom anexktpoHoB u npotoHoB oT NADH u FADH2 k
MOJIEKYJIIPHOMY Kuciopony. I'mokoneorenes. buocunres noaucaxapugos. @oTocuHTE3.

3.2, Jlunuasl m ux mnpousBoaHble. OCOOEHHOCTH CTpOEHHS M KiaccU]UKaIus
munuaoB. [IpocTeie (KUpBI, )KUPHBIE COUPTHI U BOCKA) U CJIOXHBIE JUNHUABL. buojoruueckue
(G YHKIIMH, BBIIOJHSIEMbIE Pa3IMYHBIMU THUIIAMU JUNU0B. JKUpPHBIE KUCIOTHI M UX MPOU3BOHBIE,
XUMHUYECKHE U (PU3UKO-XMMHYECKHUE CBOMCTBA. buosiornueckne MeMmOpaHbl, UX CTPOECHUE U
¢byHkuu. B3auMocBs3b CTpO€HHMsS JMNUAOB C HMX (QYHKOUSMH B COCTaBe MeMOpaH.
[IpousBojHble JTUNHUIOB W HX OUOJIOTHYECKHE (YHKUUU (XOJIECTEPUH, >KUPOPACTBOPUMbIE
BUTAMUHBI, MPOCTArJIaHIANHbI, >KEIUHbIE KHUCIIOTHI, MOJOBbIE TOPMOHBI U KOPTUKOCTEPOUbI).
[TonsiTe 06 OCHOBHBIX Ipoleccax, MPOUCXOASIIUX C yJaCTUEM JHUIHUA0B U UX MPOU3BOJHBIX B
KUBBIX opraHuzMax. Karta®onau3sm JUONAOB:  JIUNOJUTHYECKHE (EpPMEHThl  (JIMMIa3bl,
¢docdonunazpl). IMyIIrHPOBAHUE KUPOB IPU UX IEpEBAPUBAHUU B MUIIEBAPUTEIBHOM TPAKTe,
poJsib KemuyHbIX KHCIOT. KaraGoym3m KUPHBIX KHUCIOT. BHOCHMHTE3 JKHUPHBIX KHCIOT H
TPHUALWITIALIEPOJIOB.

OO61Iee KOJIMYECTBO pa3aeioB — 3.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axan. | Acip.
3E
Y. 4.
OO0uiasi TPy10€eMKOCTb AU CIUIIJIMHBI 3,0 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnn 0,44 16 12
[TpaxTuueckue 3ansatus (113) 0,89 32 24
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesbHasi paboTa 1,67 60 45
KonrakTHas camocrositenbHas paboTa 167 0.4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 39,6 29,7
Bua uTtoroBoro KOHTpoJIs: 3auer
AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«OCHOBBI MUKPOOHOJIOTUM U OMOTEXHOJIOT U
1 Heap IMCHUMIVIMHBI - W3Y4YCHHE OMOJOTMYECKUX CBOWCTB MHKPOOPTaHHU3MOB,

OTPENETSMIONIUX WX POJIb B 3BOJIONHH aTMOCHEphl, y4acTHE B OHMOTCOXMMHYECKUX ITUKIIAX
MpeBpallleHus B MpHUpoJEe Yriepoja, as3oTa, cepbl, (ocdopa, kene3a; CcaMOOUHUIIAIOIIEH
CIOCOOHOCTH 9KOCHCTEM, 3aKOHOMEPHOCTEH HCITIOJTH30BAHUS MUKPOOPTraHU3MOB;
OMOTEXHOJIOTHYECKUX CTIOCOOOB OUMCTKH 3arpsi3HEHHBIX TPUPOTHBIX U TEXHOTEHHBIX CHCTEM.

2 B pe3yabTare U3yyeHUs: TUCHHUIJIMHBI 00YYAKOIIHIiCS T0JI5KeH

Obnadams CIeNyONMMA KOMIIETESHITUSMA U WHIUKATOPaAMU UX TOCTHKCHUS:

[1K-7.7, I1K-7.8, TIK-7.9.

3HaTh:

- OuoxuMHueckue U (PU3MOJOTUYECKUE CBOWCTBA MHKPOOPraHU3MOB (OaxkTepuit
raHoOakTepuit, apxebakTepuii, BUPYCOB, OJHOKIETOYHBIX BOJOPOCIEH, MPOCTEHIINX, TPUOOB);

- TEHETUYECKHUE 0COOEHHOCTH MUKPOOPTraHW3MOB, POJIb IUIa3MHUJ B 3BOJIOIIMOHHBIX
mporeccax, 3aKOHOMEPHOCTH  MOAU(MUKAIMOHHOM W  TEHETHMYEeCKOM  W3MEHYMBOCTU
MHKPOOPTraHU3MOB;

- MPOIIECCHI AIANTAINH, BIUSHUE THUIIOB €CTECTBEHHOTO 0TOOpa HAa M3MEHYHBOCTH
MOMYJIALMK,  XapakTep  BIUSHUS  OKOJOTMYECKUX W TEXHOTEHHBIX  (DaKTOpOB  Ha
MHUKPOOPTraHU3MBI;

- OCHOBBI MEPUOJUICCKOTO U HEMPEPHIBHOTO KYJIbTUBUPOBAHUS, 3aKOHOMEPHOCTH
OMOTEXHOJIOTHYECKUX CTIOCOOOB OUMCTKH 3arpsiI3HEHHBIX MPUPOIHBIX U TEXHOTEHHBIX CUCTEM.
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Ymemn:

- ONpeNeNiATh MOPQOJOTHI0O MHUKPOOPraHM3MOB U OTHOIIEHHWE WX K pPa3sHbIM
rpymnmnaM, MUKpoOHYI0 00ceMEeHEHHOCTh 0OBEKTOB OKPYKAIOIIEH CPelbl U TEXHOT'€HHBIX CPEl;

- BBIJICIISATh MUKPOOPraHU3MbI C OINpeAeaEHHBIMU (U3UOJIOTMUYECKUM CBOMCTBAMU
METO/IOM HAaKONMTEIbHBIX KYJIbTYP, BBIIEISATH YUCTbIE KYJIbTYpBI, OINpPENEIsITh AKTUBHOCTH
OMOLMJIOB U YYBCTBUTEIbHOCTh MUKPOOPTaHU3MOB K aHTUOMOTHKAM;

- FOTOBUTh IHTATEIbHbIE CpeIbl M KYIbTUBUPOBATH MHUKPOOPTaHU3MBI B
CTallMOHAPHBIX YCIOBHUSX;

- onpenensats  3(G(EeKTUBHOCT,  HUCIOJb30BAHUS ~ MHUKPOOPraHU3MOB  JUIf
Oouopemenualnuu 3arpsa3HEHHBIX T0YB U OUUCTKU BOJbI.

Braoemy:

- OCHOBAMHU MHKPOOHOJIOTUYECKOW TE€XHUKH, METOJAaMU MHUKPOCKOIIMU B CBETIIOM
1oJjie, METOJaMU TOJrOTOBKM MpPEnapaToB JUIsl MHKPOCKONHUH, MOJArOTOBKONW MOCYAbl U
MUTATENIbHBIX CPEl A KyJIbTUBUPOBAHUSI MUKPOOPIraHW3MOB, METOJaMU IIOCEBOB U MEPECEBOB
Ha KUJIKKE U TBEP/IbIE MUTATEIbHbIE CPEbI.

3 Kparkoe coaepxanve TUCUMIIIIMHBI:

Paspnen 1. buoJsiorust npoTucros

1.1. HanpaBneHust OMOTEXHOJIOTUN

1.2. PazHooOpa3ue 1 Npu3Haku MUKPOOPraHU3MOB. MUp MUKPOOPraHM3MOB, 00IIME IPU3HAKU U
pa3zHooOpasue. Poib B mpupojie ¥ NpakTU4ecKon JesITeIbHOCTH YeJIOBEKa.

1.3. buosiorust u kiaccuukanus NpoTUCTOB. bruosorus mpoTucToB (MUKPOBOJOPOCIH, I'PUOBL,
npocreimue, O0akTepuu, BUPYCHI): OCOOCHHOCTH CTPOEHHS KIETOK IPOKApUOT M 3YKapHOT,
oprasesuibl ¥ Ux GyHKIUU. [IpuHIMIBI KITaccupUKaU, 0COOCHHOCTH MUTAaHUS U OTHOLICHUS K
YCIIOBUSAM OKPY)KartoIlen cpeibl. DKOJIOT Ul

Paspen 2. Poct 1 KyJIbTUBHPOBAaHME MUKPOOPIraHHU3MOB

2.1. Tunel nuTaHus MUKpoOpraiu3MoB. [locTyIieHne NUTaTeNbHBIX BEIIECTB B KIIETKY.

2.2. KynbTUBHpOBaHHE MHUKPOOPraHW3MOB. BiusHue (GakTopoB OKpYKaWOIIEH cpeasl Ha
KU3HEACATEIIbBHOCT  MUKPOOPraHM3MOB. Buabsl M cocTaB NUTaTenbHBIX Cpel s
KYJIbTUBHUPOBAHHSI MUKPOOPTaHU3MOB.

2.3. KynpTuBHpOBaHHE MHUKPOOPraHM3MOB. POCT MHMKPOOPraHM3MOB, CHOCOOBI H3MEpPEHUS
pocta. Metoabl KyJIbTUBUPOBAHHUSA: MEPUOIUUECKOE, HENPEPHIBHOE, UMMOOMIN3ALUS KIETOK.
KpuBas pocra. Ilonstue o numaykcum pocra. buorexnosnornueckue crnocoObl OUYUCTKU
3arpsi3HEHHBIX MPUPOTHBIX U TEXHOINCHHBIX CUCTEM ( TOUBBI U BOJIbI)

Paspen 3. Mera60m3M MHKPOOPraHU3MOB

3.1. Karabonusm u ana6oauzM. OOMEH BeleCTB, KaK COBOKYIHOCTh peakuui kaTabonusma u
aHabonmu3sma.  OCOOEHHOCTH  3JIEKTPOH-TPAHCHOPTHBIX  CHUCTEM  Pa3JIMYHbIX  [PYII
MHUKPOOPTaHU3MOB.

3.2. buonormueckoe okucieHue. Tumbl OMOJIOrMYECKOro OKHUCIIEHUs (a’dpoOHOE JbIXaHue,
aHa’poOHOE JpIXaHue, OpokeHue). AdIpOOHOE OKHCICHHE OpPraHHYeCKUX BEIIECTB U
HEOpPraHMYecKUx coeanHeHud. PasHooOpaszue OKHCIseMbIX OpraHMYecKUuX cyOcTpaToB (Oenku,
LEJUTI0JI030CoIeprKaiue, yriaeBogopoasl, C-1 coequHeHus u ap.).

3.3. Henosnoe oxkwucienne. Tpanchopmanms. IlpakThyueckoe 3HAaYEHHE HTHX IIPOIIECCOB.
AHa’poOHOE  paslioKeHHEe  OpraHmueckux BemecTB. (OcoOeHHOCTH  OaKTEpHATBHOTO
dorocuHTe3a. BrOCMHTETHYECKHE TIPOLIECCHl MUKPOOPTaHHU3MOB.

Pa3nes 4. JkoJ10rusi MUKPOOPraHU3MOB

4.1. PacnpoctpaHeHue MHUKpPOOpraHu3sMoB B Ouochepe. @Dopmbl B3aUMOOTHOIICHUM
MHKPOOPraHu3MOB. MUKpOOpraHU3Mbl U OHOTA.
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4.2. W3MeHUMBOCTh MUKpPOOPTaHU3MOB. Buabl U3MEHUMBOCTH MHKPOOPraHM3MOB. Turbl
ecTecTBeHHOro otOopa. [loHsATue O celeKuMM MUKPOOPraHW3MOB W T'€HHO-MH)XEHEPHBIX
mTaMmmax.
4.3. DxobuorexHosorusi. Pojib MUKpOOPraHW3MOB B IPOIECCAX CAMOOOYUIICHHUS IMPUPOIHBIX
cpen. buonornyeckast ouncTka CTOYHBIX BOJI.

OO611ee KOJIMYECTBO pa3/ieioB -4.

4 O0beM yueOHOM TMCHUTITHHBI

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

O01mas Tpy10eMKOCThb 1M CHHUILJIMHbI 5,0 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,22 80 60
B TOM 4ucJie B (popme NpaKTUYECKOU MOATOTOBKU 0,89 32 24
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padoTs! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NpaKTUYECKON MOATOTOBKU 0,89 32 24
CamocrosiTesibHasi paboTa 1,78 64 48
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 1,78 64 48
Bujx koHTpoJs:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1.0 0,4 0,3
IToaroToBKa K 3K3aMeHY ’ 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«MeTobl XUMMY€CKOI0 MOHUTOPHUHIA OKPYKAK0ILEil cpeabD)

1 Ileab IMCHMIJIMHBI - MOJIyYCHUE CTYICHTAMHU MPAKTHYSCKUX HABBIKOB B OOJIACTH
XHUMHYECKAX METOJIOB MOHUTOPUHTA OKPY)KAFOIIICH CPEJIbI.

2 B pe3yabTare u3y4eHus AUCHHUNIHHBI 00yYAIOMIMACS T0JKEH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[1K-2.1, I1K-2.2, TIK-2.3, TIK-7.1, TIK-7.2, [1K-7.3.

3namo:

- OCHOBHBIC ITApaMETPhI OIEHKN KaueCTBA OKPYKAIOIMIEH CPEeIbI;

- IKCIIEPUMEHTAILHBIC METOBI OTICHKH KaueCTBA OKPY)KAIOIICH CpeiIbl, OCBOCHHBIE
B IIPOLIECCE 3aHATHUI;

- TEOPETUYECKUE OCHOBBI METOJIOB OIICHKH KaueCTBa OKPYKAOIIEH CPEIbI;

- OCHOBHBIC HOPMATHBHBIE JIOKYMEHTHI TI0 KAUECTBY OKPYXKAIOIICH CPE/IbI.

Ymems:

- OpPraHW30BaTh W OCYIIECTBUTH aHAIN3 MPOO BO3ayXa, BOJBI, IMOYBHI Ha 3aJIaHHBIC
MOKa3aTeu;

- MOJIYYUTh PACUETHBIC TAPAMETPHI IO IKCIIEPUMEHTATBHBIM JaHHBIM;

- MIPOBECTH CPABHHUTEIBHBIA aHAIHM3 IMOJYYCHHBIX JAHHBIX C HOPMATUBHBIMH HITH
JIPYTUMH JTUTEPATYPHBIMU JAHHBIMHU.

- c/IeTaTh BBIBOJI O COCTOSIHUM KAa4eCTBA OKPYXKAIOIICH CPEJIbI.

Braoemy:

- HaBBIKAMU JKCIICPUMEHTAIBHONH pabOThl W METOJAMH pacyeTa IapaMeTpoB
Ka4yeCTBA OKPYXKAIOIIEH Cpebl.

3 Kparkoe cogep:xaHue JUCUMIIIHHBI:

JlucuunnuHa BKIIIOYAeT B ceOst 1abopaTopHbIe PaOOTHI:
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Pazoen 1. Ouyenka kauecmea ammocgheprozo 8030yxa

[IpaBuna mpobGooTOOpa M OIEHKA KadyecTBa aTMOC(EPHOrO BO3AyXa. OIpPEACIICHHUE
3arpy’)KeHHOCTU yiaull T. MOCKBBI aBTOTpPaHCIOPTOM (TMEPEKPECTKU YL  3aJaroTcs
npenojasatesneM). OleHKa YpOBHS 3arps3HEHHs aTMOC(HEpPHOro BO3Ayxa OTpabOTaHHBIMU
razaMu aBTOTPaHCIOPTa Ha y4acTKe MaructpajibHol ynuubl. Pacuer U3A.

Pa3zoen 2. Ouyenka kauecmea 600bl N0 OCHOBHBIM 2UOPOXUMUYECKUM NOKA3AMENAM

Omnpenenenve axktuBHOM peakuun (pH), Oumxpomarnoit oxucigemoctu (XIIK),

COJIEp’)KaHUs PAaCTBOPEHHOIO KHCIOPOJA, B3BEIICHHBIX BEIIECTB, CyXOTO OCTaTKa, OOLIero
JKeje3a, Maprasiia, XJIOpuIoB, cyibdaToB, HUTpaToB. Pacuer U3B.

Pa3zoen 3. Iloka3atesu ¥ c10COObI OLIEHKH COCTOSIHMSI IOYBEHHOI0 TOKPOBAa

O160p npo6 mouBbl, KBAPTOBAHKE, MOATOTOBKA K aHanu3y. Omnpenenenue pH BoaHON U
COJIEBOM BBITSDKEK, OOMEHHBIX KajJbIMsl M MAarHus, HUTPATOB, OPraHUYECKUX COEIWHEHUN
(rymyca). ®UTO-TECT KaK OJAUH U3 METOJI0B OMOJIOIMUECKOTr0 TECTUPOBAHMS KAUeCTBA MOUBBI.

4 O0beM yueOHOM TMCHUILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi Tpy10€eMKOCTb AU CIUNIJINHBI 3,0 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJjie B (popMe NPAKTHYECKOM NOATOTOBKH 1,33 48 36
Jlexnn - - -
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,33 48 36
B TOM 4ucJie B (popme NPaKTUYECKOU MOATOTOBKH 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
1,67
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTUTMHBI 59.8 44,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«TexHosornu MUHUMHM3AMU AHTPONOTeHHOT 0 BO3/1eHCTBHUSA
HA OKPY/KAIOILYI0 Cpeay»

1 Ileab AMCUMIUVIMHBI - 3aKpelyieHUE U MPaKTHUYEeCKOe MPUMEHEHUE TEOPETUUYECKUX
3HAHUM O TEXHOJIOTMSIX MHUHHUMU3ALMK BO3JEHCTBUS Ha OKPYXKAIOIIYIO Cpeay, MOJIy4eHHBIX
00yyaroUMMUCS MIPU OCBOEHUM AUCUHUIUIHH «IIpOMBIIITIEeHHAs! 5KOJIOTHSI OCHOBHBIX XMMHUYECKHUX
MpPOU3BOJCTB» M «TexHMKa 3aluThl OKpY)KalLIEed Ccpeap», IOJIy4YeHHUE HaBBIKOB
AKCIEPUMEHTAJIbLHOM paboThl U pacyeTa mapaMeTpoB Ipoliecca, ero 3PPEeKTUBHOCTH.

2 B pe3yJabTare u3y4YeHHUs JUCUMILIMHbI 00YYAKOIIUIACH 10JIKEH:

Osnademsp cneayOUMMI KOMIIETEHIUAMU U UHIUKATOPaMH UX JTOCTHKEHUS:

[1K-2.1, I1K-2.2, TIK-2.3, TIK-5.1, TIK-5.2, [1K-5.3.

3nams:

- METO/Ibl OYMCTKHM CTOYHBIX BOJ| U Ta30BO3JYLIHBIX BBIOPOCOB, NEPEepabOTKU TBEPIBIX
MIPOMBIIIJIEHHBIX OTXOJ0B;

- METO/Ibl aHaIN3a TEXHOJIOTMYECKUX MapaMeTPOB U MOJYUYEHHBIX LEIEBBIX MIPOIYKTOB,
OCBOEHHBIE B IPOIIECCE 3aHATUN HA SKCIIEPUMEHTAIbHBIX MOJIETIX;

- TEOPETUYECKHE OCHOBbI OCBOCHHBIX B IPOLIECCE 3aHATUI TEXHOJIOTMYECKHUX MPOLIECCOB
Y QaHAIUTUYECKUX METOJIUK.

Ymemo:

- OPraHu30BaTh U OCYHIECTBUTH KCIIEPUMEHT;

- MOJIY4YUTh PaCUETHBIE MapaMeTPhl 10 IKCIEPUMEHTAIbHBIM JaHHbIM;

- caenath BeIBOJ 00 3((EKTUBHOCTH TMpoIecca U OIEHUTH BIMSHHUE HA HEE Pa3IuYHBIX
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(hakTopoB.

Braoemy:

- HaBBIKAMH JKCIIEPUMEHTAIFHONW pabOThl M METOJIAMH pacyeTa ImapaMeTpoB Ipolecca u
ero 3¢ pexTUBHOCTH.

3 Kparkoe cogep:xaHue TUCHHUILIHHbI

JlucuuiuinHa BKITIOYaeT B ce0st 1abopaTopHbIe paOboThI MO0 KOHTPOJIIO U OUYUCTKE Ta30BBIX
BBEIOPOCOB; OYMCTKE CTOYHBIX BOJ (Ha MpUMEpPE MOJENBHBIX PACTBOPOB) C HCIIOJIE30BAaHHEM
peareHTHBIX, aJCOPOIMOHHBIX, HOHOOOMEHHBIX, IMEKTPOXHMHUYECKIX, MEXaHUIECKUX U APYTUX
METOJIOB OYUCTKH; IepepaboTKe MPOMBIIUICHHBIX OTXOIOB.

Kaxmas paboTta BKIIIOUaeT aHATUTHYECKYIO U TEXHOJIOTHYECKYIO YacTH.

Pa3znen 1. Ananutuyeckas 4acTh 1a0OpaTOPHBIX padoOT.

[IpennasHauena st 0oTpabOTKH METOJIOB aHATIM3a COOTBETCTBYIOIIUX TEXHOJIOTHIECKUX
Cpel W/WiIHM TOJYYEeHHBIX MpoaykToB. OHa BKIIOYAET NPUTOTOBICHHE CTAHIAPTHBIX U Ka-
TMOPOBOYHBIX PACTBOPOB; IOJYUYEHHE M pacueT KaTHuOpPOBOYHOTO YpPaBHEHHS, OIpEesiCHHE
(U3NKO-XUMHYECKUX XapaKTEPUCTUK CHIPHSI U MOIYICHHBIX MPOTYKTOB.

OcBauBaroTcs CIICAYIOIIHE METOIBI aHajm3a: CHEKTPOPOTOMETPUUYECKHE,
xpomarorpadudeckne, IOTEHIIMOMETPHUECKUE U APYTHE.

Pa3nen 2. Texnonornyeckas 4actb 1a00paTOpHBIX paldoT.

Ona BKJIIOYaeT NPUTOTOBIICHHE HEOOXOJUMBIX pAcTBOPOB W/WIM MAaTEpUalOB;
O3HAKOMJICHHE U TIOATOTOBKY K paboTe OSKCIEPHUMEHTAIILHOW YCTAaHOBKH; IIPOBEICHHE
AKCTIEPUMEHTA; OTOOP TEKYIIMX W KOHEYHBIX MPO0, MX aHAJIHM3; pacueT mapaMeTpoB Ipolecca C
MCTIOJIb30BAHNEM TOJYYCHHBIX KCIIEPUMEHTAIBHBIX JTAHHBIX; MMOCTPOCHUE TpadUUeCKUX 3aBH-
cUMOCTe! (ecu HeoO0X0JKMMO); pacdeT MapaMeTpoB, XapaKTEpPU3YIOMIMX 3(PPEKTUBHOCTH MPO-
necca.

Paznen 3. BeinmosiHeHHe HHAMBUIYAIBHOTO 3aJaHUS.

[lo oxonuanum mnabopaTopHOM pabOThl OOyYaIOUIUIICS MOJIy4yaeT HWHAWBHAYAJIbHOE
3amanne. Hampumep, pacder (IPOTHO3MpPOBAHHE) PEAILHOTO IPOIEcca C HCIOIb30BAaHHEM
MOJIydeHHBIX OKCIEPUMEHTAIBHBIX WM 3aJaHHBIX IpenojaBaTeleM JaHHBIX, pacyer
MaTepHaILHOTO OajlaHca ImpoIiecca, MOCTPOCHUE MPHHIMITHALHON OJI0K-CXEMBI IpoIiecca.

OO611ee KOJITMYECTBO Pa3aeioB — 3.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi Tpy10€eMKOCTb AUCIUNIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 1,33 48 36
Jlekuuun - - -
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,33 48 36
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH 1,33 48 36
CamocrosiTesbHasi paboTa 1,67 60 45
KonrakTHas camocrositenpHas paboTa 0,2 0,15
1,67
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 59,8 | 44,85
Buja nToroBoro KOHTpoJIsi: 3auer
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5.3 IucuunInHbI 4acTH, (pOPMHUPYEMOH YYACTHUKAMH 00pPa30BaTe/IbHbIX OTHOLICHH I
(IMCHUIIMHBI 110 BLIOOPY)

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Hayxku o 3emie»

1 Heap aucuunavHbl - GOpMHUPOBAHHE IIEIOCTHOIO CHCTEMHOTO MPEICTABJICHUS O
3emsie u reocdepax, HX CTPOCHHUU, (DPYHKUMOHUPOBAHMU U B3aUMOCBA3SX, METOAAX
HCCIEA0BaHUS T€0IKOCUCTEM PA3JINUHbIX YPOBHEN HEPAPXUH.

2 B pesyabTaTe H3y4yeHUs] TUCHHUILIMHBI 00yYaIOLIUICA J0JI/KEeH:

Obaaoams cleqyOIUMUA KOMIETEHIMSIMA U UHIAUKATOPaAMU UX JOCTH)KEHUS:

[1K-7.10, TIK-7.11, TIK-7.12.

3nams:

- TEHE3HC, Pa3BUTHE, CTPOCHUE U (DYHKIIMOHUPOBAHUE 000JI0UEK 3eMIIH;

- MIPOLIECCHI U SIBJICHUS, IPOUCXOALIUX B HEKUBOU U HKUBOU MPUPOJE;

- IJIaBHbIE 3aKOHOMEPHOCTH B3aUMOJEHCTBUS reocdep;

- METO/Ibl HCCIIEOBAHUS T€OCUCTEM.

Ymemo:

- OpPUEHTUPOBATHCS B TEPMUHOJIOTUU HAYK O 3eMJI€;

- paboTaTh C TUTEPAaTypHbIMU MCTOUYHUKAMHM, KapTaMmH, rpadukamu, guarpaMmMamMu
U PacYETHBIMU CXEMaMHU, JIEKAIIUMH B UX OCHOBE.

Braoemy:

- BO3MOXHOCTSIMU COBPEMEHHBIX HAay4YHbIX METOJOB I[IO3HAHUS NPUPOJBI Ha
YpOBHE, HEOOXOJMMOM JUIsl pELIeHUsl 3a/ay, MMEIOLIUX E€CTECTBEHHOHAyYHOE COJEp)KaHuEe U
BO3ZHUKAIOIIMX IPU BBIIOJIHEHUH NPOPECCUOHANBHBIX (DYHKIIUI.

3 Kparkoe cogep:xkaHue JUCHUILUIUHBI:

Bgenenue. Ilpeamer u meroas Hayk o 3emiie. Kpatkue ncropudeckue cseeHus. 3aiauu
1 MECTO Kypca B ITOATOTOBKE CIIELUAINCTa B 00JIaCTU OXpaHbl OKPY)KAIOIIEH CpeJibl.

Paspen 1. ['eonorus.

CrpoeHue, cocTossHHE 3eMIM U 3€MHOM KOpbl. DUNKO-XUMUYECKUIl COCTaB U
arperaTHoe COCTOSIHME BELIECTBAa 3EMIIH.

BemectBennplii coctaB 3eMHOl Kkopbl. Ilonstue kiapka. MuHepaibl:  (GOpMBI
HaXO0XJACHUS MUHEPAJIOB, CHHTOHUH, METO/Ibl OIIPEIEIICHUSI.

[Ipouecchl BHeurHed auUHAMHKU (9K30reHHbIe mporecchl). [Iponeccsl rumeprenesa
(oOpa3zoBaHue MIOBUANBHBIX 0TJIOKEHUI). Kopa BeiBeTpuBaHus.

['paBuTaniMoHHBIE  MPOILECCHI (o6pazoBanue KOJUTIOBHAJIBHBIX  OTJIOXKEHHI).
['eonoruueckast AesITeNbHOCTh BeTpa, Aeuisaius W Koppasus. ['eonoruueckas AesTeIbHOCTb
MIOBEPXHOCTHBIX BOJI (0Opa3zoBaHue (DIIOBUATIBHBIX OTJIOKEHUMN): IJIOCKOCTHOM CKIIOHOBBIN CTOK
(oOpa3oBaHME AETIOBUATIBHBIX OTJIOKEHMI), BPEMEHHBIE PYCIIOBBIE TOTOKH, JIEATEIBHOCTh PEK
(MexeHb, MaBOJIOK, peuHasi 3po3usi, oOpa3oBaHUE AJUTIOBHAIBHBIX OTJIOKEHHH, (OpMUPOBaHKE
MONMBI PEKH, YCThsI peK — JiebTa U 3cTyapuii). ['eonornueckas AesiTeIbHOCT 03€p U 00JIOT.

[Ipouecchl ¢popmupoBaHus, cOCTaB M CBOWCTBa MNoA3eMHBIX BojA. Kitaccudukanus
noa3eMHbIX BoJ. IlouBenHsle Boabl. BepxoBoaka. Hamopusle Boabl. Pecypcbl OA3eMHBIX BOJ.
bamancoBble pacdeTsl 3amacoB M KadyecTBa IIOA3EMHBIX BOJA. BiusHuHE HH)KEHEpPHO-
XO351MCTBEHHOM JIEATEIbHOCTH Ha NOI3EMHBIE BOJIBI.

[Ipouecchl BHyTpeHHEW AMHAMMKHU (SHAOTCHHBIE MPOLIECCHl). JIBUYKEHHUS 36MHOM KOPBI.
Cxknaguatele  HapywmieHusl.  PaspblBHblIE — HapymieHHs.  3eMJyeTpsceHus.  MarmaTusm.
Mertamopduzm.

Paszpnen 2. [louBoBeneHuUE.

[lonstue o mouse. Ponp mouBel B OuochepHbix mnporeccax. DakToppl U YCIOBUS
nouBooOpa3zoBaHusi. KoHTUHEHTalIbHBIE IUIEHCTOLICHOBBIE OTJIOKEHUA. [ 'paHylomeTpuyecKuit
cocTaB NOYBbL. PU3NUECKUE CBOMCTBA ITOYBBI.
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buonornueckne QaxToper mo4YBOoOOpazoBaHMs. JleATETBHOCTh BBICIIUX PACTCHHI.
JleaTenbHOCTh TIOYBEHHBIX JKUBOTHBIX. J€ATENbHOCTh MOYBEHHBIX MUKPOOPraHn3MoB. daktop
KJIMMarta B MouBooOpazoBanuu. @axrop penbeda B mOUBOOOPa30BaAHUM.

OO6mast cxema mMOYBOOOpazoBaTeNbHOTO mporiecca. Cramuu B pPa3BUTUU  TOYB.
[TouBooOpazoBaTenbHbIE MPOIECCHl KaK pe3yibTaTa JIEPHOBOTO (TyMYCOBO-aKKyMYJISITUBHOTO),
MO30JIUCTOT0, OOJIOTHOTO (TUAPOMOPGHOTO), TATEPUTHOTO, COJIOHIIOBOTO (TaJOT€HHOTO) TUIIOB
MMOYBOOOOpa30BaHUS.

®opmupoBaHue MOoUYBEHHOTO mpoduis. OpraHuueckoe BELIECTBO IMOYB. ['yMycoBbIe
KHUCIIOTBI, (YyIbBOKUCIOTHL, T'YMUH. 3Hau€HHE TyMmyca B IOYBOOOpa30BaHUU, IIOJOPOAUM U
IMATAaHUM PACTEHUU.

OcHOBHBIE THUIIBI K CBOWCTBA TMOYB [0 [OYBEHHO-reorpauuyeckuM 3aKOHAM.
Knaccudukanus mous.

MopnenupoBaHue ¥ NPOTrHO3MPOBAHME  IOYBEHHBIX  mpoueccoB.  Mogaenu
pacnpoCTpaHeHus 3arpsI3HAIOLIMX BEIIECTB B IOYBEHHOM CJIOE.

Oxpana nous. Ilnogopoaue nous, ¢pakTophl U yCI0BUS II0A0pOaUs. BiausHue yenoBeka
Ha TOYBEHHBIM MOKpOB. M3MeHeHHs NOYB MpPU OCBOCHUM, MEJIMOPALUU U PEKYIbTUBALUHU.
Opo3uss W jerpajanus. IHOYB. ODKOHOMHYECKAash OLEHKAa II0YB — arpolpoM3BOJICTBEHHAs
IpyIIUPOBKA, OOHUTHPOBKA MOYB.

Paszpgen 3. I'maposorus.

OcHoBbl ruapomerpun. KpyroBopot Boasl B mpupoje. Tpu rpynmnsl BOJAHBIX OOBEKTOB:
BOJOTOKH, BOJOEMBI, 0COOBIE BOJHEIC 00OBEKTEI.

OO0mme 3aKOHOMEPHOCTH THUIPOJOTHYECKHX TporeccoB. [lonstuss  Bomocbopa,
BOJOpazaena, rujaporpadpuueckoit ceru. [uaponsormyeckuii pexuMm U TUIPOJIOTHYECKUE
IIPOLIECCHI, TUAPOJIOTUYECKUE XapaKTEPUCTUKH BOJHOTO oObekTa. I'maponorus pek. Tumsl pek.
Mopdosoruss u mopdomerpusi peku u ee OacceiiHa. Bomubiii pexxum peku, ero (assl.
l'unporpadg pexu. Peunoil crok. JIBwkeHue BOJbl B pekax. JlMHamMuKa pedyHOro MOTOKA.
Y cTOoMUYMBOCTH pycia.

I'mpaponorust ozep. Kiaccudukanus o3ep. Mopdonorus u mopdomerpust o03ep.
I'unponoruyeckas ctpykrypa o3epa. Boanblil Oananc o3epa. TemnoBoil pexum o3epa.

I'uaponorus 6omo01. Knaccudukamnus 6omot. Ctpykrypa 60510T. Bogasiil pexxum 6omoTa.

BonHo-6anancoBbie pacueThl pa3iMuHbIX O0BEKTOB.

Bonoxpanunuma. Pacder perymupoBaHus CcTOKa u  TpaHCHOpMAIMHM  I1aBOJKOB
BOJIOXpaHWIMIaMu. Pacuer notepp BOIbl U3 BOJOXpaHUIUIL. Bo10X035CTBEHHBIE PACUETHI.

Paznen 4. Knumaronorus 1 METeopoJIoTHsl.

CocraB um crtpoenue armocheprl. BeprukanpbHoe pacuiieHeHHe aTMochepsl.
MexayHapoaHasi cragaapTtHas atMocdepa. CoiHeuHas W 3eMHas pajguanus. PaaumannoHHBIN
OanaHc mmaHeTsl 3emuisd. TenaoBoi pexum aTMocdepsl U MePEeHOC TeTlIa.

Bonansiii pexum atmocdepsl. Tymansl u obnaka. Ocagku. OCHOBHbBIE 3aKOHOMEPHOCTH
aTMOC(EpHBIX ABMXKEHUN. DJIeMEHThI 0011l HUPKYIISAIUN aTMOChEpHI.

Knumar u xnumarooOpaszyromue ¢akropbl. PopMuUpoBaHHE U JAWHAMUKA KIuUMaTa.
AHTPOTIOTEHHOE BIHMSIHUE Ha KIUMAT 3eMiId. MUKpOKIMMAT U (PUTOKIMMAT.

Meteoposiornyeckue HabIOAEHHs U TPOTHO3BI.

OO611ee K0JIMYECTBO pa3aeyioB — 4.

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,0 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
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B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,056 2 1,5

Jlexnnn 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH 0,056 2 1,5
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHasi pabora 1,67 60 45
KonrakTHas camocrositenbHas paboTa 0.4 0,3
1,67

CaMOCTOSTENbHOE N3YUYEHHUE Pa3/IeOB AUCHUIIIMHbI 59,6 44,7
Bu uTOroBOro KOHTpOJIs: 3auer ¢ oneHKOii

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI

«I["eodkon0orus»

1 Heap aucuuniauHbl - GOPMHUPOBAHHUE LIETIOCTHOTO CUCTEMHOIO MPEACTaBICHUS O
3emsie u reochepax, HMX CTPOCHHMU, (DPYHKUMOHUPOBAHMU U B3aUMOCBA3SIX, METOAAX
HCCIIEIOBAHUS T€0IKOCUCTEM PA3IMUHBIX YPOBHEHN HepapXuH.

2 B pe3syabTare n3yueHHus AMCUMILIMHBI 00y4YAIOMIMICS 10 POrpaMme J10JIZKeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUSI:

[1K-7.10, TIK-7.11, TIK-7.12.

3nams:

- TEHE3HC, Pa3BUTHE, CTPOCHUE U (DYHKIIMOHUPOBAHUE 000JI0UEK 3eMIIH;

- MIPOLIECCHI U SIBJICHUS, IPOUCXOIALINE B HEXKUBOM U KUBOM MPUPO/IE;

- IJIaBHbIE 3aKOHOMEPHOCTH B3aUMOJEHCTBUS reocdep;

- METO/Ibl UCCIIEI0BAHUS T€OCUCTEM.

Ymemo:

- OPUEHTUPOBATHCS B TEPMUHOJIOTMH I'€03KOJIOIMUECKUX HAYK;

- paboTaTh €  JMTEpPaTYpHbBIMM  HUCTOYHUKAaMH, KapTamH, Trpadukamu,
ararpaMMaMH M pacueTHbIMH CXEMaMH, JIeKAITUMH B X OCHOBE.

Braoemy:

- COBpEMEHHBIMU HAayYHBIMH METOJAMHU MO3HAHUS IPUPO/IbI HA YPOBHE, HEOOXOIUMOM
JUI pelIeHMs] 3ajady, MMEIOLUX €CTECTBEHHOHAy4YHOE COJAEp)KaHHE M BO3HHUKAIOIIMX IPHU
BBINIOJIHEHUH NMPOPECCUOHATBHBIX (PYHKIUI.

3 Kpartkoe cogep:xaHue TUCHMILIHHbI

Beenenue. [Ipeamer u metoas! reoskonoruu. Kparkue ucropudeckue CBEACHUS. 3a1aun
1 MECTO Kypca B ITOATOTOBKE CIIELUAINCTa B 00J1aCTU OXpaHbl OKPY)KAIOIIEH CpPeibl.

Paszpnen 1. I'eonorus u ruiporeonorus.

Crpoenue, cocTossHHE 3eMiIM U 3eMHOUW Kopbl. DU3MKO-XMMHYECKHH COCTaB U
arperaTHoe COCTOSIHME BELECTBa 3EMIIH.

BemecTtBennslii coctaB 3eMHOM kopel. [lonstue kmapka. Munepansl:  (opmbl
HaX0XJAECHUs] MUHEPAJIOB, CHHTOHUH, METO/Ibl OIIPEIEIICHUSI.

[Ipouecchl BHewrHed JOUHAMHMKHM (PK30T€HHbIE mpouecchl). IIporecchl rumnepresesa
(oOpa3zoBaHue MIOBUANBHBIX 0TJIOKEHUI). Kopa BeiBeTpuBaHus.

['paBuTanmonHeie MPOLECCHI (oOpazoBanue KOJUTFOBUAJIBHBIX  OTJIOXKEHUM).
['eonoruueckast AesITeNbHOCTh BeTpa, Aeusaius W Koppasus. ['eonoruueckas AesTEIbHOCTh
MTOBEPXHOCTHBIX BOJI (0Opa3zoBaHue (DIIOBUATIBHBIX OTJIOKEHUMN): MIJIOCKOCTHOM CKIOHOBBIM CTOK
(oOpa3oBaHME AETIOBUATIBHBIX OTJIOKEHMI), BPEMEHHBIE PYCJIOBBIE TOTOKH, JIEATEIBHOCTh PEK
(MexeHb, MaBOJIOK, peuHasi 3po3usi, 00pa3oBaHHE AJUTIOBHAIBHBIX OTJIOKEHHH, (OpMUPOBaHKE
MONMBI PEKH, YCThsI peK — JiebTa U 3cTyapuii). ['eonornueckas AesiTeIbHOCT 03€p U 00JIOT.

[Ipouecchl ¢popmupoBaHus, cocTaB U CBOHCTBAa NOJ3eMHbIX BoJ. Kiaccuduxarms
noj3eMubIX BoJl. [TouBeHHbie Boabl. BepxoBoaka. HamopHeie Bosbl. Pecypchl mOa3eMHBIX BOJL.
banancoBble pacueThl 3amacoB W KayecTBa IMOJ3E€MHBIX BoJA. BinsHue UWHXXEHEpHO-
XO3SIMICTBEHHOU AESATEIbHOCTH Ha TTOA3€MHBIE BOJbI.
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[Ipouecchl BHyTpeHHEN AUHAMHMKHU (SHAOT€HHbIE MpPOLECcChl). [IBMKEHHS 36MHON KOPBI.
Cxknaguatele  HapywmieHusl.  Pa3pblBHble — HapyumieHHsl.  3eMjeTpsceHus.  MarmaTusm.
Meramopduzm.

Paszpnen 2. [louBoBeieHHE.

[lonstne o mouse. Ponbp mouBel B OuocdepHbix mnporeccax. daxkTopsl U ycnoBus
nouyBooOpa3zoBaHusi. KoHTUHEHTalIbHBIE IUIEHCTOLICHOBBIE OTJIOKEHUA. [ 'paHylomMeTpuyecKuit
cocTtaB nouBbl. DU3NYECKUE CBOCTBA MOYBBI.

buonornueckue ¢dakTopbl mTOYBOOOpazoBaHUA. JleATETBHOCTh BBICHIMX PACTECHUH.
JlesITenbHOCTh MOYBEHHBIX )KMBOTHBIX. [l TENIbHOCTh MMOYBEHHBIX MUKPOOPraHU3MOB. DakTop
KJIMMaTta B MouBooOpazoBanuu. daxrop penbeda B m0UBOOOPa30BaAHUM.

O6mass cxema mo4YBOOOpazoBaTenbHOrO mporiecca. Craguu B pPa3BUTHU  TIOYB.
[TouBooOpazoBaTenbHbIE MPOLIECCHl KaK pe3yibTaTa AEPHOBOrO (TyMYCOBO-aKKyMYIJISITUBHOIO),
MO30JIUCTOT0, OOJOTHOTO (TUAPOMOPGHOTO), JTATEPUTHOTO, COJIOHIIOBOTO (TaJOT€HHOTO) TUIIOB
MMOYBOOOOpa30BaHUS.

®opmupoBaHue mnouyBeHHOro mnpodumis. Opranuyeckoe BemiecTBO MHOYB. ['ymycoBbie
KHUCIIOTBHI, (YIbBOKUCIOTHL, TYMUH. 3Hau€HHE T'yMmyca B IOYBOOOpa30BaHUU, IJIOJOPOAUMU U
IIATAaHUH PACTEHUH.

OcHOBHBIE THUIIBI W CBOWCTBA IOYB [0 IIOYBEHHO-TE€OrpaUUEcKUM 3aKOHaM.
Knaccuduxkanus mous.

MopnenupoBaHue W IPOrHO3MPOBAaHME  MOYBEHHBIX  HIpoueccoB.  Moaenu
pacnpoCTpaHeHus 3arpsI3HAIOLIMX BEIIECTB B IOYBEHHOM CJIOE.

Oxpana nous. [lnogopoaue nous, GpakTopsl U yCI0BUS IJI010poaus. BnusHue uenoseka
Ha TOYBEHHBIM MOKpOB. M3MeHeHHs NOYB MpPU OCBOCHUM, MEJIMOPALUU U PEKYIbTUBALIMHU.
Opo3uss W Jjerpajanus. HOYB. ODKOHOMHYECKAash OLEHKAa II0YB — arpolpoM3BOJICTBEHHAs
IpyNIUPOBKA, OOHUTUPOBKA MOYB.

Paszpgen 3. I'maposorus.

OcHoBbl ruapomerpun. Kpyrosopot Boasl B npupoje. Tpu rpynmbl BOJHBIX 0OBEKTOB:
BOJIOTOKH, BOJOEMBI, 0COOBIC BOJHBIC OOBEKTHI.

OO0mme 3aKOHOMEPHOCTH THUApoJioTHYecKnXx mporeccoB. [lonarus BomocOopa,
BOJOpazaena, rujaporpadpuueckoil ceru. [uaponsormdeckuii pexuM U TUIPOJIOTHYECKUE
IIPOLIECCHI, TUAPOJIOTUYECKUE XaPAaKTEPUCTUKH BOJHOTO oOBbekTa. ['maponorus pek. Tumsl pek.
Mopdosoruss u mopdomerpusi peku u ee OacceriHa. Bomubiii pexxum peku, ero (assbl.
I'unporpadg pexu. Peunoit crtok. J[BwkeHue BoAbl B pekax. JlMHaMHKa PEYHOro IOTOKA.
Y cToMuMBOCTH pycia.

I'maponoruss o3ep. Kiaccudukanust o3zep. Mopdosorus u mMopdomeTpus 03ep.
I'unponoruyeckas ctpykrypa o3epa. Boanblil Oananc o3epa. TermnoBoil pexum o3epa.

I'uaponorus 6omoT. Knaccudukamnus 6omot. Ctpykrypa 60510T. Bogusiil pexum 6omoTa.

BonHo-6anancoBbie pacueTsl pa3iMuHbIX O0BEKTOB.

Bonoxpanunuma. Pacuer perymupoBaHuMs CcTOKa W TpaHCPOpMalMd TABOJKOB
BOJIOXpaHWIMIaMu. Pacuer noteps BOIbl U3 BOJOXpaHUIUIL. Bo10X035HCTBEHHBIE PACUETHI.

Paznen 4. Knumaronorus 1 METeopoJIoTHsl.

CoctaB um crpoenue armocdepsl. BeprukanpHOoe pacuneHeHHe aTMOC(EpHI.
MexnyHapoanas ctanaapTHas atmocdepa. CoisHeuHas U 3eMHas paavauus. PaauannoHHbIN
OanaHc miaHeTsl 3emitst. TemioBoil pexxuM atMocdepsl U MEPEeHOC TeIlIa.

Bonansiii pexum atmocdepsl. Tymansl u obnaka. Ocaaku. OCHOBHbIE 3aKOHOMEPHOCTH
aTMOC(EpHBIX ABMXKEHUN. DJIeMEHTbI 001Iel HUPKYIISAIUN aTMOChEpHI.

Knumar u xnmumarooOpasyromue ¢aktopbl. @opMupoBaHHME U JWHAMUKA KJIMMATa.
AHTpPOIIOTEHHOE BIIMSHUE Ha KIUMAT 3eMJid. MUKpOKIUMAT U (PUTOKINMAT.

Meteoposiornyeckue HabIOAEHHS U TPOTHO3BI.

OO61Iee KOJIMUECTBO pa3aeyioB — 4.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo# padoThl Axax, | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,056 2 1,5
Jlexnnn 0,44 16 12
[TpaxTuueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B popMe NpaKTUYECKOH MOATOTOBKH 0,056 2 1,5
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTesbHasi paboTa 1,67 60 45
KonrakTHas camocrositenpHas paboTa 0.4 0,3
1,67
CaMoCTOATETbHOE U3YUYEHUE PA3ICTIOB UCITUTIIHHBI 59,6 44,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«CoBpeMeHHbIe MeTO/IbI NOUCKA U 00PA0OTKH HAYYHO-TeXHHYecKOoi HHpopManum»

1. eab AUCHMIVIMHBI - TOATOTOBKA CTYAEHTOB B 00JacTH HH(POPMAIMOHHOTO
COMPOBOXKJCHHUSI HAy4yHOUH JeATENbHOCTH, IPUBUTHE HABBIKOB CAMOCTOSITEILHOTO IIOMCKA
HayYHO-TEXHUUYECKON MH(OpMaLuU B PA3IMYHBIX HCTOYHUKAX.

2. B pe3yabTare n3yueHHus AMCUMIIIMHBI 00yYAIOIIMICS T0JIKEeH:

Obnadams CIEyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

[1K-4.1, I1K-4.2, TIK-4.3.

3nams:

- OCHOBHBIE COCTaBJISIFOIINE MH(OPMALIMOHHOTO 00ECIeUYEHHUs MPOoLiecca COMPOBOKACHUS
HAy4YHOU J1eATENbHOCTH, IOHATUS U TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHbIE U 3apyOeKHbIE UICTOYHUKHU PO(UIbLHON HHpOpMaLUN;

- oOlL1Me NPUHIUIIBI TOUCKa, 00padOTKU U aHAIM3a HAYYHOU UHPOPMAIHH.

Ymemo:

- BBIJICNIATh  KOHKpPETHble HH(GOPMALMOHHBIE TEXHOJIOTMHM, HEOOXOOUMBIE  JUIsS
MH(OPMALIMOHHOTO 00€CIIeYeHHs! Pa3IMYHbIX HayYHBIX IOTPEOHOCTEI;

- HaXOoJUTh NMPOo(UIbHYI0 MHGOPMALIMIO B PA3IMYHBIX OTEYECTBEHHBIX U 3apPyOE’KHBIX
MH(OPMALIMOHHBIX MACCHUBAX;

- oOpabaTpiBaTh M aHAIM3UPOBATh JIaHHBIE C IEJIbIO BBISABICHUS pPEJIECBAaHTHOU
nH(popMaLnH.

Braoemy:

- 3HAHUSIMH O COBPEMEHHBIX aBTOMATH3UPOBAHHBIX MH(YOPMAIIMOHHO-IIOMCKOBBIX CUCTE-
Max (AUIIC), ux BOZMOXKHOCTSX, CIIOCOOAX B3aUMOJACHCTBHUS C HUMU;

- MIPaKTUYECKUMH HaBbIKaMH MH(POPMAIIMOHHOTO MOMCKA C MOMOIIbIO TEXHOJIOTUN Teje-
KOMMYHHKAIIMOHHOT'O A0CTyNna U MIHTEpHET-TEXHOJIOTHii;

- OCHOBHBIMH MOJIXOAaMH ISl aHAJIN3A [TOJIyYE€HHBIX JAHHBIX C LIEIbI0 HH(OPMALIMOHHOTO
YIOBJIETBOPEHUS PA3INYHBIX HAYUYHBIX TOTPEOHOCTEH.

3. Kpartkoe cogep:xaHue JTUCUMIIIIMHBI:

Pasznen 1. Beegenne. OcCHOBHbIEe NOHATHS U TepMUHBbI. ['ocynapcTBeHHass cucrema
HAYYHO-TeXHU4YecKoi nHpopmaunu. Uupopmaunonnsie uznanusa u bassl JaHHbIX.

Beenenne. OcHOBHblE MOHSATHS U TepMUHBL. ['OCymapcTBeHHas CHCTEMa Hay4dHO-
TexHudyeckor mHpopmarmu. Paccesane u crapenne nnopmanuu. Crenudrka nadopManyiu 1o
XUMHHM U XUMHUYeCKOW TexHosoruu. [lepBuunas m BropuuyHas uHpopmanus. @opMbl cBEpTHI-
BaHus uHpopMauuu. bubmuorpaduueckoe onucanue. [lpumepsr 6ubIMOrpadguueckoro onuca-
HUS pa3nnyHbIX BUJIOB nepBouctoyHukoB. ['OCT 7.1 - 2003 «bubauorpaduueckas 3amnuch.
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bubnuorpaduueckoe onucanue». 3HaKOMCTBO C OCHOBHBIMHU BUJAMH HCTOUYHUKOB MH(OpMaLIUU:
MOHOTrpaduH, AUCCEPTaLUU, aBTOpedepaThl, CTaTbU, MATEHTHI, JECMOHHUPOBAHHBIE PYKOIHCH,
TE3UChbl KOH(EpEeHLUH, ceTeBble MyOIMKaluu, CTaHaapTbl U T.I. OcoOeHHOCTH 0GOpPMIICHUS
CCBUIOK Ha JaHHble uctouyHuku. OcHoBHble opranbl ['CHTU. Pacnipenenenue noTokoB Hay4dHOM
unpopmauuu cpeau opraHoB I'CHTU. XapaxkrtepucTuka M Ha3HaYeHHE OCHOBHBIX BHUJOB
nu3nanui. M3naHusi OTE€YECTBEHHBIX M 3apyOEKHBIX MHGOPMALMOHHBIX OpraHoB. OCHOBHBIE
CIPaBOYHbBIE U3JIAHUSI.

[Touck wuHpoOpManmuu ¢ NOMONIbIO pedepaTUBHBIX KypHaloB. Vcropus mnosBICHUS
pedepaTuBHBIX KYPHAJIOB M MCIIOJIb30BAaHUE UX JJIS MMOMCKAa XUMUYECKO mHpopmanuu. Pede-
paTUBHBIC XypHaJbl TI0 XUMHH. PedepaTuBHbIi xypHan «Xumus». CTpykTypa, pyOpuKanus,
cucTeMa ykasareseu. Paznmnunble alroputMel oucka ¢ uenoias3oBannem PXKX. [Ipumepsl nonc-
Ka XUMUYECKOW MH(POPMALIMH C WCIIOIb30BaHneM ABTopckoro, [Ipenmernoro, @opMynbHOTO U
[TarentHoro yka3zareneit. PedeparuBubiii xypHan «Chemical Abstractsy (CIHIA). Cyx6a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuHoro xypHana «Chemical Abstractsy.
Cucrema pyOpuxkanuu. CucreMa TpeTHUHON MH(pOpManuu - ykazaTesau. Pa3nuuHble BUbI TIOUC-
ka ¢ ucnoiszoBaHueM CA. Ilpumepsl moucka XMMHYECKOM HMH(GOPMAaLUU C HUCIOJIb30BAHHEM
Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

Pazgea 2. Undopmaumonnsie pecypebl cetu Internet. OreyecTBeHHbIEe UCTOYHUKH
HHGoOpPMaIIUM 110 XUMHHU H CMEKHBIM 00J1aCTAM.

ABTOMaTU3MPOBAHHbIE UH(POPMAIIMOHHO-IIOMCKOBBIE CUCTEMBI. /[ManoroBbie MOMCKOBBIE
CUCTEMBI - OCHOBHbIE (DYHKIIMU U BO3MOXKHOCTH, clIOCOOBI gocTyna. OcoOeHHOCTH 00paboTKH 1
MOMCKAa XUMUYECKOH MH(OpMaLuu B TUATIOTOBbIX cucTemMax. IlonckoBble cucTeMbl IO XUMHH B
MoJIMTeMaTH4YecKuX ciyx0ax. Crnenuaau3upoBaHHbIE TOHUCKOBBIE CHUCTEMBIL. AJTOPUTM
MH(OPMALIMOHHOTO TMOUCKa. BBIOOp JEKCMYEeCKUX €IMHUL, HCIOJb30BAHUE JIOTMUECKUX U
MO3ULMOHHBIX ornepaTopoB. MH(pOopMalnoHHO-IOMCKOBBIN S3bIK. JIorMKa U cTpaTerusi noucka.
AHanu3 pe3ynbTaToB MOMCKA M0 PEJIEBAHTHOCTH.

[leyaTtHble M 3JEKTPOHHBIE MCTOYHUKU MHGopmManuu. Pacmupenue nHOOPMALMOHHOTO
IIPOCTPAHCTBA 3@ CUET CO3JAHMSI BJIEKTPOHHBIX BEPCUM JKYpHAJIOB M OTKPBITOIO JIOCTyMHa K
AJIEKTPOHHBIM MEPUOJUYECKUM U CIPaBOYHBIM U3AaHUsAM. OrpaHudeHuss CBOOOJHOrO U
aBTOPU30BAHHOTO JIOCTYIIA.

AUNIIC Bceepoccuiickoro HHCTUTYTa HaydHOM U TexHuueckoi nnopmanuu (BUHUTH).
OcHoBHBIE POAYKTHI B yciyru, npenocraBisembie BUHUTHU B obnactn Hayku u TexHuku. ba-
3bl nanHelx BUHUTU. [IpenmerHoe conepkanue u HanoigHeHue. CTpyKTypa 10KyMeHTOB B BJ]
BUHUTHU. UndopmannonHo-norckoBbii A3bIK. [Torckosas crpaterus. AUIIC Beepoccuiickoro
MHCTUTYTa HaydHOW u TexHudyeckol wuHpopmauuu (BUHUTH). OcobenHoctu mnoucka
unpopmauuu B bJI BUHUTH. Ilpumeps! ocyiiecTBieHus noucka HHGOPMALUU O Pa3InYHbIM
BHUJaM MOUCKOBBIX 3anpocoB B b/I BUHUTU.

Hcnonb3oBanue Bo3MoxkHocTe HayuHoil snektponHoit Oubmuortexu elLibrary (HOB).
Nupexcel nutupoBanusd. TemMaTuueCKuid MOUCK.

Ucnonws3oBanne oreyectBeHubix 0a3 nanueix PI'b, I'TIHTH, BEH PAH, BUHUTU u np.

Paznen 3. Undopmanuonunie pecypchl cetu Internet. 3apyGe:xHble MCTOYHMKH
MH(OPMALIUU 10 XMMHMHU U CMEKHBIM 00J1aCTAM.

OO630p cymiecTBYIONIMX HMHMOPMAIMOHHBIX HMCTOYHUKOB. OTKpBIThIE IOUCKOBBIE
cuctembl pedepatuBHoil unopmanuu (PubMed u ap.).

AUIIC SciFinder (Chemical Abstracts Service), Scopus (Elsevier), Web of Science

(Clarivate Analytics). OcobennocTu, opranusaiyus ¥ BO3MOXKHOCTH MOHMCKa. [lonckoBas cTparterus. AHaiu3
pe3y/bTaToB Mowcka. [IpiuMephl OCYIeCTBIeH s MOUCKa HH(POPMAIUH 1O Pa3TMYHBIM BUIAM MOMCKOBBIX 3aMPOCOB.
AHaNU3 UTUPOBAHUS HAYUHBIX TTYOIUKAIHIA.

NudopmanrionHele mopranbl M CalThl 3JEKTPOHHBIX HW3JaHUI: CAWT 3JIEKTPOHHBIX
KYpHaJIOB AMEpPHUKAaHCKOIO XuMudeckoro oOmectBa, noprtain Informaworld wusgarensctBa
TAYLOR&FRANCIS, wundopmamuonnsiii mnopran SCIENCE DIRECT wusgarenscTBa

116



ELSEVIER, noprtansr m3natensctB SPRINGER, WILLEY&SONS u ap.: uHpopManuoHHbIE
BO3MOXHOCTH, IIOMCKOBBIM MHTEpQeiic, MOUCKOBBIA fA3bIK, HAyKOMETpUYecKue (yHKIuUH,
nonoiHuTenbHble GyHKIMU. OcoO0EHHOCTH MPOCMOTpPA MOJHBIX TEKCTOB craredl B html- u pdf-
dbopmatax. [Tousarue DOI. Unaekcs! nutupoBanus. TeMaTHUECKUNA TTOUCK.

Pa3nen 4. UcTouHUKH NaTeHTHOH nH(popManumn.

Wctounuku mnareHtHodl uHpopMauuu. [loHATHe O0OBEKTOB  HHTEIIEKTYaJIbHOU
coOctBeHHOCTH. [laTeHTHas AOKyMeHTalus KaKk HHPOpPMAMOHHbIM MaccuB. OCHOBHbIE TOHATHUS
U ompenesieHus B 00NacTW MaTeHTOBeleHUs. MexIyHapoaHas MaTeHTHas KiaccHu(pUKanus
(MIIK). [arenTtHsiit mouck. OcoOeHHOCTH M BHUIbI MoUCKa. OTEYEeCTBEHHbIE U 3apyOeKHbIE
aBTOMAaTU3UPOBAaHHbIE MH(POPMALMOHHO-TIOUCKOBBIE CHUCTEMbl MAaTEHTHON HHMOPMAaLUU.
XapakTepucTuka, OpraHu3anus, BO3MOXKHOCTHU IIOUCKA.

BJl ®enepanpHoro uHcturyra npomeinieHHOH cobcrBeHHocTn (PUIIC). CocraB u
BO3MOXHOCTH AocTyna. CTpyKTypa naTeHTHOro JjokymeHnTa B b/1.

BJI Amepukanckoro narentHoro BegomctBa United States Patent and Trademark Office
(USPTO). Cocras BJI USPTO. Bo3moxxnoctu nocryna. CTpykTypa MaTeHTHOTO JOKYMEHTa B
BJI.

bJI ESPACENET. Komnexuust natentasix b/l ESPACENET. Bo3moxxnoctu gocrtymna.
Crpykrypa nareHTHOro 1okymeHnTta B bJl. Buabl 1 BO3MOKHOCTH MOUCKA.

Pa3nes 5. UHTepHeT Kak TeXHOJIOTUsI U MH(OPMaIIMOHHBII pecypc.

WNuTepHer kak TexHoioruss M uHpopManuoHHbIM pecypc. [nmobanphas ceth Internet.
Uctopus coznanus u pazsutus. OCHOBHBIE YCIIYI'M KOMIbIOTEpHbIX cerell. HdopmarmoHHbie
pecypcsl cetH Internet. Mcnonb3oBaHue nMoMCKOBBIX cucTeM Internet uist morcka MHGOpMAIUK.
Bo3MmoxHOCTH KOMIBIOTEPHBIX ceTed B mepenade u obmeHe umHpopmaunueil. Vcnonb3oBanue
TEXHOJIOTUU BeOMHapoB B yueOHOM mporecce. [lonck Hayunoit mnpopmammu B GoogleScholar.
ABTOMATHYECKUI TEPEeBOJYMK BeO-CTpaHUI. OHIMKIONEIUYECKUe TMopTainsl VIHTepHer.
Texnonoruss Wiki. Vcropuss BO3HHUKHOBEHUS U CTPYKTypa CBOOOJIHOM 3HIMKIONEINU
Wikipedia. CoBmecTHasi paboTa Hajg MOKYMEHTAaMH W OpraHW3alys COBMECTHOTO OHJIAWH
MPOCTPAHCTBA ISl HAYYHOU paboThl. DPPeKT camoopraHu3ayy B TII00ATHHON KOMITBIOTEPHOM
CETH.

Bo3moxHocTH co3naHusi cOOCTBEHHBIX HMH(OPMALMOHHBIX Mpoduieil. Mcnonb3zoBanue
poOJIEeMHO-OPUEHTUPOBAHHBIX HMH(OPMALIMOHHBIX MAacCUBOB, OTOOpaHHBIX H3 pa3IMYHbIX
MH(OPMALMOHHBIX UCTOYHUKOB JUIsl CO3JJaHUsI COOCTBEHHBIX MPOQUIIEH.

OO61ee KOJIMYECTBO Pa3aeioB — 5.

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 2,0 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,44 16 12
B TOM 4HcJjie B (hpopMe NPAKTHYECKOM OATOTOBKH 0,44 16 12
Jlexnnn - - -
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,44 16 12
B TOM 4ucJie B popmMe NPaKTUYECKOU MOATOTOBKH 0,44 16 12
CamocrosiTeJibHas paboTa 1,56 56 42
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
1,56
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 55,8 | 41,85
Buja nToroBoro KOHTpoJIs: 3aver
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AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«H(popManuOHHBIE TEXHOJIOTHH B OXpPaHe OKPY:KAaKIlIel cpeAbl M PAllHOHAIbHOM
HCII0JIb30BAHNHU NPUPOJHBIX PeCypCcoB»

1. Heap AMCUMIVIMHBI - MOJATOTOBKA CTYIEHTOB B 00JIacTH HMH(OPMALIMOHHOTO
COMPOBOXKJCHHUSI HAay4yHOH JEeATEJbHOCTH, IPUBUTHE HABBIKOB CAMOCTOSITEILHOTO IOHMCKA
XUMHUYECKON U CMEKHON MHPOPMALMK B Pa3IMYHBIX HTHPOPMALMOHHBIX HCTOUHUKAX.

2. B pesyiabTaTe udydyeHusi AUCHUIIMHBI 00yYAIOLIUICH J0JI/KEH:

Obnadams CIETYIOIIMMU KOMIIETCHITUSMA U UHANKATOPAMH UX JOCTIKCHHUS:

[1K-4.1, 11K-4.2, TIK-4.3.

3nams:

- OCHOBHBIE COCTaBJISIFOIINME MH(POPMALIMOHHOTO 00ECIeueHns MPolecca COMPOBOKACHUS
HAy4YHOU J1eATENbHOCTH, IOHATUS U TEPMUHBL;

- OCHOBHBIE OTE€UECTBEHHbIE U 3apyOeKHbIE UICTOYHUKHU PO(UIbLHON HHpOpMaLUN;

- oOl1Me NPUHIMUIIBI TOUCKa, 00pabOTKU U aHAJIW3a HAYYHOU MHPOpMAIUH.

Ymemo:

- BBIJICNATh  KOHKpPETHble MH(GOPMAlMOHHBIE TEXHOJIOTUM, HEOOXOJUMbIE IS
MH(OPMALIMOHHOIO 00€CIIeYeHHS! Pa3IMYHbIX HAyYHBIX IOTPEOHOCTEH;

- HaXOoJUTh NMPOo(UIbHYI0 MHGOPMALIMIO B PA3IMYHBIX OTEYECTBEHHBIX U 3apYyOE’KHBIX
MH(OPMALIMOHHBIX MACCHUBAX;

- oOpabaTpiBaTh M aHAJIM3UPOBATH JAaHHBIE C ILEJNbI0 BBISBICHUS pPEJIEBaHTHOM
uH(popMaLnH.

Braoemy:

- 3HAHUSIMH O COBPEMEHHBIX aBTOMATH3MPOBAHHBIX MH(YOPMAIIMOHHO-IIOMCKOBBIX CUCTE-
Max (AUIIC), ux BOZMOXKHOCTSX, CIIOCOOAX B3aUMOJACHCTBHUS C HUMU;

- MIPaKTUYECKUMH HaBbIKaMH MH(MOPMAIIMOHHOTO MOKCKA C MOMOIIbI TEXHOJIOTHH Tese-
KOMMYHHKAIIMOHHOTO A0CTyNna U MIHTEpHET-TEXHOJIOTHii;

- OCHOBHBIMH MOJXOAaMH JUIsl aHAJIM3A [TOJIyYE€HHBIX JAHHBIX C 1I€JbI0 HH()OPMALIMOHHOTO
YIOBJIETBOPEHUS PA3INYHBIX HAYUYHBIX TOTPEOHOCTEH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasznen 1. Beegenne. OCHOBHbIe MOHATHS U TepMHHBbI. ['ocynapcTBeHHasi cucrema
HAay4YHO-TexHU4Yeckoil nHpopmauuu. Mndopmanuonubie usganus 1 baspl JaHHBIX.

Beenenne. OcHOBHbIE MOHSATHS U TepMUHBL. ['OCymapcTBeHHas CHCTEMa Hay4dHO-
TexHudeckon mHpopmarmu. Paccesane u craperane napopmanuu. Crnennduka nHGOPMAIIHN 110
XUMHHM U XUMHUYeCKOU TexHosoruu. [lepBuunas m BropuuHass uHdopmainus. GopMbl CBEpTHI-
BaHusg uHpopMauuu. bubmuorpaduueckoe onucanue. [lpumepsr 6ubIMOrpadguueckoro onuca-
HUS pa3inyHbIX BUIOB nepBouctoyHukoB. ['OCT 7.1 - 2003 «bubauorpaduueckas 3amnuch.
bubnnorpaduueckoe onucanue». 3HAKOMCTBO ¢ OCHOBHBIMU BUJJaAMHU UCTOYHUKOB MH(OpMaLIUu:
MOHOTrpaduH, AUCCEPTALUU, aBTOpedepaThl, CTATbU, MATEHTHI, JECMOHHUPOBAHHBIE PYKOIHCH,
TE3UChbl KOH(EpEeHLUH, ceTeBble MyOIMKaluu, CTaHaapTbl U T.I. OcoOeHHOCTH 0GhOpPMIICHUS
CCBUIOK Ha JaHHble uctouHuku. OcHoBHble opranbl 'CHTU. Pacnipenenenue noTokoB Hay4HOM
unpopmauuu cpeau opraHoB I'CHTU. XapaxkrtepucTuka M Ha3HAYeHHE OCHOBHBIX BHUJOB
u3nanui. M3naHusi OTE€YECTBEHHBIX M 3apyOEKHBIX MHGOPMALMOHHBIX OpraHoB. OCHOBHBIE
CIPaBOYHbBIE U3JIAHUSI.

[Touck wuHpOpManmuu ¢ NOMOIIbIO pedepaTUBHBIX KypHaloB. lcropus mnosiBiIeHUS
pedepaTuBHBIX KYPHAJIOB U MCIIOJIb30BAaHUE UX JJIS MTOMCKAa XUMUYECKON MHpopmanun. Pede-
paTUBHBIE XypHaJIbI 10 XUMHUHU. PedepatuBHblil )xypHan «Xumus». CTpyKTypa, pyOpuKauus,
cucTeMa ykasaresen. Paznmnunble alroputMel oucka ¢ uenoias3opanuemM PIXKX. [Ipumepsr nouc-
Ka XUMUYECKOW MH(POPMALMK C UCIIOIb30BaHueM ABTOpckoro, [Ipemmernoro, @opMylnbHOTO H
[TatentHoro ykasareneil. PedeparuBnbiii xypHan «Chemical Abstractsy (CILA). Cuyx0a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBHoro xypHaina «Chemical Abstractsy.
Cucrema pyOpukanuu. CucreMa TpeTHUHOM MHGOPMAIUK - yKa3aTeslu. Pa3nuuHble BUIbI TIOUC-
ka ¢ ucnoiszoBanueM CA. Ilpumepbl nmoucka XUMHUYECKON HMHGOpPMAIMU C HCIOJIb30BAHUEM
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Author Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.
CpaBHUTENBbHBIN aHANIU3 peepaTUBHBIX KYPHATIOB MO XUMHH.

Paznea 2. Undopmaumonnsie pecypenl cetd Internet. OreyecTBeHHbIEe HCTOYHUKH
HH(OPMALIUU 10 XMMHMHU H CMEKHBIM 00J1aCTAM.

ABTOMaTU3MPOBAHHbBIE UH(POPMAIIMOHHO-TIOMCKOBBIE CUCTEMBI. /[ManoroBbie MOMCKOBBIE
CUCTEMBbI - OCHOBHbIE (DYHKIIMU U BO3MOXHOCTH, cIIOCOOBI gocTyna. OcoOeHHOCTH 00paboTKH U
MOMCKAa XUMUYECKOW MH(OpMaluu B TUATOrOBbIX cucTemax. IlonckoBble cucTeMbl IO XUMHH B
MoJIMTeMaTH4YeCKuX ciyx0ax. Crnenuaau3upoBaHHbIE TOHUCKOBBIE CHUCTEMBIL. AJTOPUTM
MH(OPMALIMOHHOTO TMOUCKa. BBIOOp JEKCHMYECKUX €IMHUL, HCIOJb30BAHUE JIOTMUECKUX U
MO3ULMOHHBIX OTlepaTopoB. MTHPOPMAIIMIOHHO-TOMCKOBBIN sA3bIK. JIOTMKa U cTpaTerus Moucka.

AUIIC Bceepoccuiickoro HHCTUTYTa HaydHOM U TexHuueckoi nnopmanuu (BUHUTH).
OcHoBHBIE POAYKTHI B yciyru, npenocraBisembie BUHUTHU B obnactu Hayku u TexHuku. ba-
3bl nanHelx BUHUTU. [IpenmerHoe conepskanue u HanoiaHeHue. CTpykTypa JOKyMeHTOB B b/{
BUHUTHU. UndopmannonHo-norckoBbii A3bIK. [Torckosas crpaterus. AUIIC Beepoccuiickoro
MHCTUTYTa HaydHOW u TexHudyeckol wuHpopmauuu (BUHUTH). Ocobennoctu mnoucka
unpopmauuu B bJI BUHUTH. Ilpumeps! ocyiiecTBieHus noucka HHGOPMALUU O Pa3InYHbIM
BHUJaM MOUCKOBBIX 3anpocoB B b/] BUHUTU.

Hcnonb3oBanue Bo3MokHOCTe Hayunoil snextponHoi Oubnuorexku elLibrary (HOB).
Nupexcel nutupoBanusd. TemMaTuueCKuid MOUCK.

Ucnonws3oBanne oreyectBeHubix 0a3 nannsix PI'b, I'TIHTH, BEH PAH, BUHUTU u np.

Paznen 3. Undopmanuonunie pecypchl cetu Internet. 3apyGe:xkHble MCTOYHMKH
HHGoOpPMAIIUM 110 XUMHHU H CMEKHBIM 00J1aCTAM.

3apyOexHbple HMCTOYHUKM HMHQOpPMAIMM IO XHMHUU U CMEXHbIM oOjactsaMm. OG630p
cymectByromux AWIIC B o0nacTd XUMHUHM, XMMHUYECKOW TEXHOJOTHHM M CMEXKHBIX HayK.
[leyatHple W DJEKTPOHHBIE MCTOYHHMKM UHGopMauuu. Pacmupenue uHGOPMAIMOHHOTO
MIPOCTPAHCTBA 3@ CUET CO3JAHMSI BJIEKTPOHHBIX BEPCUM JKYpHAJIOB M OTKPBITOIO JOCTyMHa K
AJIEKTPOHHBIM MEPUOJUYECKUM U CIPaBOYHBIM U3AaHUsAM. OrpaHudeHuss CBOOOJHOrO U
aBTOPU30BAHHOTO JjocTyna. OTKpBITbIE MOUCKOBBIE CHCTEMbI pedepaTuBHON HHGOpPMaALUU
(PubMed u 1p.).

OcoOenHocty, opranuzanusi u BozMokHocTH mnoucka B AUIIC SciFinder (Chemical
Abstracts Service), Scopus (Elsevier), REAXIS (Elsevier), Web of Science (Clarivate
Analytics).

NudopmanrionHele mopranbl M CalWThl 3JEKTPOHHBIX H3JaHHUM: CalT 3JIEKTPOHHBIX
KypHaJIOB AMEpPUKAaHCKOIO XuMudeckoro oOmiectBa, noprain Informaworld wusgarensctBa
TAYLOR&FRANCIS, wundopmammonnsiii mnopran SCIENCE DIRECT wusgarenscTBa
ELSEVIER, moprtaner m3garenscte SPRINGER, WILLEY&SONS u ap.: undopmanmoHHbie
BO3MOXHOCTH, IIOMCKOBBIM HHTEpQeiic, MOUCKOBBIA f3bIK, HAayKOMETpHUYecKue (yHKIuUH,
nonoiHuTenbHble QyHKIMU. OcoO0EHHOCTH MPOCMOTpPA MOJHBIX TEKCTOB craredl B html- u pdf-
dbopmatax. [Tousarue DOI. Nnaekcel nutupoBanus. TeMaTHYECKUN TTOUCK.

Pa3nen 4. UcTOYHUKHU NATEHTHOH MH(pOpMaum.

Wctounuku mnareHTHoll uHpopMauuu. IloHATHe O0OOBEKTOB HHTEIIEKTYalIbHOU
coOcTBeHHOCTH. [laTeHTHas HOKyMeHTalus Kak HHPOpPMAMOHHbIM MaccuB. OCHOBHbIE TIOHATHUS
U ompenesieHus B 00NacTW MaTeHTOBeleHUs. MexIyHapoaHas MaTeHTHas KiaccHu(pUKanus
(MIIK). [atenTtHslit mouck. OcoOeHHOCTH M BUIbI MoucKa. OTEYeCTBEHHbIE U 3apyOeKHbIE
aBTOMAaTU3UPOBAaHHbIE MH(POPMALMOHHO-TIOUCKOBBIE CHUCTEMbl MAaTEHTHON HHGOPMAaLUU.
XapakTepucTuka, opraHu3alus, BO3SMOKHOCTH MTOUCKA.

bJl ®enepanpHoro uHcturyra npomseinieHHoNH cobctBeHHocTn (PUIIC). CocraB u
BO3MOXHOCTH AocTyna. CTpyKTypa naTeHTHOro JjokymeHTa B b/1.

BJI Amepukanckoro narentHoro BegomctBa United States Patent and Trademark Office
(USPTO). Cocras BJI USPTO. Bo3moxxnoctu nocryna. CTpykTypa MaTeHTHOTO JOKYMEHTa B

B/1.
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bJI ESPACENET. Komnexuust natentHsix b/l ESPACENET. Bo3moxxnoctu gocrtyna.
Crpykrypa nareHTHOro 1okymeHnTta B bJl. Bubl 1 BO3MOKHOCTH MOUCKA.
Paszpnen 5. UHTepHeT KaK TEXHOJIO0TUsl M HH(POPMALMOHHBIN pecypc.

WuTtepHer kak TexHosjoruss u uHbopMauuoHHbI pecypce. ['noGanbHas ceTh Internet.
Uctopus coznanus u pazputus. OCHOBHBIE YCIYI'M KOMIbIOTEpHbIX cerel. MHdopmanoHHbie
pecypcsl cetH Internet. Mcnonb3oBaHue MOMCKOBBIX cucTeM Internet s moucka nHpoOpMaLMH.
[TouckoBas cucrema HayuyHoi nHpopmarnmu GoogleScholar.

Bo3moxHocTH co3naHusi cOOCTBEHHBIX HMH(OPMALMOHHBIX Npoduineil. Vcnonb3oBanue
poOJIEeMHO-OPUEHTUPOBAHHBIX HMH(OPMALIMOHHBIX MAacCUBOB, OTOOpaHHBIX H3 pa3IMYHbIX
MH(OPMALMOHHBIX UCTOYHUKOB JUIsl CO3JJaHUsI COOCTBEHHBIX MPOQHIICH.

OO61ee KOJIMYECTBO Pa3aeioB — 5.

4 O0beM yueOHOM TMCHUTIITHHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHMUIJIMHbI 2,0 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,44 16 12
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,44 16 12
Jlexnnn - - -
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie paboTs! (JIP) 0,44 16 12
B TOM 4ucJe B (popMe MPaKTUUECKOH MOATOTOBKH 0,44 16 12
CamocrosiTeJibHas paboTa 1,56 56 42
KonrakTHas camocrositenbHas paboTa 0,2 0,15
1,56
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B AUCHUIIIMHbI 55,8 | 41,85
Buja nToroBoro KOHTpoJIs: 3aver

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«OCHOBBI IPOEKTHPOBAHUS U IKOJOTHYECKasi IKCIEPTH3A)

1 Heas aucuMnaMHbI - NpUoOpeTeHHe OOydaroIMMUCA YIIIYOJEHHBIX 3HAHUU H
KOMIIETEHIIMH, TOJy4eHHe U 3aKperyieHue Mpo(ecCHOHANbHBIX YMEHUNW M HaBBIKOB B 00JacTu
MIPOBEJICHUSI JKOJOIMYECKOW SKCIEPTU3bl MPOEKTOB CTPOUTENHCTBA C HCIIOJIb30BAHUEM
CHeIHaIbHbIX METOJIOB OLIEHKU U aHAJIN3a MPOEKTHBIX MaTEPHUAJIOB.

2 B pesyabTaTe H3y4YeHHUs] TUCHHUILIMHBI 00y4aIOLIUICA J0JI/KEH:

Obnadams CIeyONMMA KOMIIETEHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

[1K-6.1, I1K-6.2, TTK-6.3.

3nams:

— OCHOBHbIe noJokeHus: PenepanbHOro 3akoHa «OO0 3KOJOTHYECKOW 3KCIEPTU3EN;
00Ul MOPSIOK MPOBEACHUS SKOJIOTHYECKOM IKCIIEPTU3BI IPOEKTOB CTPOUTENILCTBA:

— oOuyro mpouenypy HIpOEKTUPOBAHMS; OCHOBBI IUUIAHUPOBAHUS M OpraHU3aluu
NEeSITEeIbHOCTH B 0O0JAaCTH TOCYIapCTBEHHOM M OOIECTBEHHOM 3KOJOTMYECKONW SKCHEPTU3bI
IIPOEKTOB  CTPOUTENHCTBA; OCHOBHBIE METOJI JKOJOIMYECKOW HKCHEPTHU3bl IPOEKTOB
CTPOUTENbCTBA:

— DJKOJIOTUYECKHE TpeOOBaHUS INpU pa3MEUICHUM, MPOEKTUPOBAHUHU, CTPOUTENILCTBE,
BBOJIE B OKCILTyaTalUIO MPEANPUATUH, 3JaHUI, COOPYKEHUHM U HHBIX OOBEKTOB;

— OCHOBBI pPacyeToB 3arps3HEHMs] IPU3EMHOIO €105l aTMOC(HEPHOro BO3yXa U BOJHBIX
00BEKTOB JUIsl OJUHOYHBIX UCTOYHUKOB U IPYMIN B3aMMOJECHCTBYIOUIMX HCTOYHUKOB BbIOPOCOB
(cOpocoB) 3arps3HAIOMIMX BemecTB; 0cHOBHI pacuetoB H/IB u H/IC.

Ymems:

— Toa0HpaTh OCHOBHbIE HOPMAaTHBHO-IIPABOBBIE M METOAMYECKHE JOKYMEHTHl B
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00J1aCTH MPOMBIIIIEHHOTO CTPOUTEIHCTBA M SKOJIOTUIECKOM SKCIIEPTU3HI M pabOTaTh C HUMH,

— aHaJU3WpOBaTh TMPOEKTHBIE JaHHBIE TI0 MCTOYHUKAM BBIOPOCOB (COpPOCOB)
3arps3HSIONINX BEIIECTB; BBIACISATH MPHOPUTETHBIE IS AKCIIEPTH3BI 3arPSA3HAIONINE BEIIECTBA
Y UCTOYHHUKHU UX BHIOPOCOB (COPOCOB );

— pa3pabarbiBaTh PEKOMEHIAIMH W TPEUIOKEHUs IO J0PadOTKE W YIYYIICHHIO
MIPOEKTHBIX PEIICHHU B paccMaTpuBaeMoil 00IacTu;

— TPOBOAWTH OICHKY MPABMJILHOCTH MPOEKTHBIX PEHICHUH M0 HOPMATHBaM IPEIEITbHO
JIOIYCTUMBIX BBIOPOCOB (COPOCOB) 3arpsi3HAIOIINX BEILIECTB;

— TPOBOAWTH OIEHKY MPAaBUIBHOCTH MPOEKTHBIX PEUICHWH 10 pa3MepaM CaHUTapHO-
3alIUTHBIX 30H U 30H BIHMSHUS POCKTHPYEMBIX OOBEKTOB;

— COCTaBIISITH OJKCIIEPTHBIC 3aKITIOUEHHS] TI0 MPOCKTHPYEMBIM IPHPOIOOXPAHHBIM
MEPOTIPUSATHSIM.

Braoems:

— cucTemMoi mpo(ecCnOHANTBHBIX TOHITHA U JIOTUYECKUX 000CHOBAHUN JCSTEILHOCTH B
00JIaCTH POEKTHPOBAHUS U IKOJIOTHUECKON SKCIIEPTH3HI;

— OCHOBaMH COBPEMEHHBIX HMHCTPYMEHTOB OKOJOTWYECKOH OKCIIEPTH3BI, BKIIOUAs
OLIEHKY JIOCTaTOYHOCTH W TPABHJILHOCTH TPOCKTHBIX PEIICHUH, CBSI3aHHBIX C MPEJI0TBPAICHUEM
3arps3HEeHUs1 aTMOC(HEPHOTO BO3AyXa U BOJAHBIX 00BEKTOB, BbICOTaMu TpyO, pasmepamu C33;

— OCHOBaMH METOJIOB CpaBHEHHs BapuHaHTOB NPOCKTHBIX pemeHud. [Ipuemamu
COCTABJICHUS MTPUHIMITHABHBIX TEXHOJOTHYECKHX OJIOK-CXEM NMPOEKTHPYEMBIX TPOIECCOB U UX
WCIIOJIb30BAHUS TIPH MIPOBEICHUN SKOJIOTHIECKON SKCIIEPTH3HI.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Obugue e6onpocel npoeKMuUpoeanus u IKOINOCUYECKOU IKCHEPMU3bL
NPOEKM o8 CMPOuUmesLCmea

Pa3nen BkiOwaer: cHCTEMY OCHOBHBIX IOHSATUH B 00JACTH IPOEKTUPOBAHUSA
NPEANPUATHH, 30aHUN U COOPYKEHUN U 3KOJIOTMYECKOUW dKCHEPTU3BI IPOEKTOB CTPOUTEIBCTBA;
oOLIyl0 NpoLeAypY WHBECTUIIMOHHOTO MPOEKTUPOBAHUS, COCTaB M MOPSJIOK pa3paboTKu
OCHOBHBIX IPEIIPOEKTHBIX M MPOEKTHBIX MaTepuanoB. OCHOBHbIE moyoxeHus PDenepanbHOro
3akoHa «0O0 53KOJOTHYECKOM 3KCIepTU3e». DKOJIOrMuecKkue TpeOOBaHUS MPH pa3MEILEHUH,
MIPOEKTHUPOBAHUH, CTPOUTEIBCTBE, BBOJIE B AKCIUIyaTAllMIO MPEAIPUITUNA, COOPY)KEHUM U MHBIX
o0bekToB. TpeOoBaHus K cojaepkaHuio paszzaenoB “IIpupoa0OXpaHHBIX MEPONPUITUS .
VYnpasiieHue npoekraMu (MEHEHKMEHT IIPOEKTOB).

Paszoen 2. Hncmpymenmapuii 3K0102u4ecKoll IKCnepmu3bl RPOEKMHbIX peuleHuil

Pa3nen BKIIOYaeT: OCHOBBI PacyeTOB 3arps3HEHHs] MPU3EMHOrO C€J0sl aTMOochepHOro
BO3JlyXa M BOJIHBIX OOBEKTOB I M30JMPOBAHHBIX UCTOYHMKOB M I'PYMI B3aUMOAEHCTBYIOIINX
HCTOYHUKOB BBIOPOCOB M COpPOCOB 3arpsA3HSIOIIMX BELIECTB; METOJbl aHAIM3a IPABUIBHOCTH
npoektHbix pemeHudt no HJAB  (HJAC) ans npuopuTeTHBIX 3arps3HSIONIMX BELIECTB U
HMCTOYHUKOB HUX BBIOPOCOB (COPOCOB ), METOJIBI aHAIM3a PEIICHUH TIO0 BBICOTAM BBIOPOCHBIX
TpyO, pa3MepaM CaHUTApHO-3AIIUTHBIX 30H M 30H BIMSHUA HPOEKTUPYEMBIX OOBEKTOB;
KOJIMYECTBEHHBIE METO/bl CPAaBHEHHUS BAapHUAHTOB IPOEKTHBIX PELIEHUMH; METOJbl COCTABIICHUS
MPUHIUIHAIBHBIX TEXHOJIOTMYECKUX U aNlapaTypHbIX TEXHOJOTUYECKUX CXEM IO MPOEKTHBIM
JAaHHBIM M HX HCIIOJIb30BAaHMSI HPHU MPOBEICHUM SKOJOTMYECKON 3SKCIEPTU3bl IMPOEKTOB
cTpouTenbeTBa.O011ee KOJIMYECTBO pa3esioB — 2.
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4 O0bem yueOHOMH 1M CIUIINHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
[Tpaxtuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NpaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTesbHasi paboTa 2,67 96 72
KonrakTHas camocrositenpHas paboTa 0.4 0,3
CaMOoCTOATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 2,67 32,6 24,45
[ToaroroBka K mMpakTUYECKUM 3aHATHUSIM 36 27
IloaroroBka K 3a4é€Ty ¢ OLIEHKOU 27 20,25
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTaIuUA padoyei MporpaMmMspl JUCUUIJINHBI
«OueHkKa BO31eiiCTBUS HA OKPYXKAIIIYI0 CPeay»

1 Heab AucUMIUIMHBI — NpUOOpETeHHE OOY4YaloLMMHUCA 3HAHMM U KOMIIETEHIHH,
MOJYyYeHUE W 3aKperuieHHe Npo(EeCCHOHANBHBIX YMEHHUW M HAaBBIKOB B 00JIACTH OIIEHKH
BO3JICUCTBUSI HA OKPYXKAIOUIYIO Cpely, IMO3BOJISIONIMX MPETEHI0BaTh Ha padoyMe MecTa B
paccMatpuBaemoii cepe nmpodecCuoHaATBHBIA JEATETLHOCTH.

2 B pe3ysbTare U3y4eHHs] AUCUUILJIMHBI 00YYAKOIIMIACH T0JI5KEeH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

IIK-6.1, IIK-6.2, IIK-6.3.

Buame:

- OCHOBHBIE MT0JIOKEHUSI 3aKOHOJaTeNbcTBa PO (0cHOBHBIE TpeOOBaHUS
HOPMAaTUBHBIX JOKYMEHTOB, perynupyomux nposeaenne OBOC B Poccuiickoit @enepaunn) u
MEX/IyHapOAHOI'0 3aKOHOAATEJIbCTBA B 00JIACTH OLIEHKU BO3ACHCTBHS Ha OKPYXKAIOILYIO CPENLY;

- o0IIyIO MpoIeypy MPOSKTUPOBAHUS; OCHOBHI INTAHUPOBAHUS M OPTaHU3auN
AEATETLHOCTH B 00JIACTH OIICHKH BO3JICHCTBUS HA OKPYXKAIONIYIO CPEay MIPOEKTOB
ctpoutenberBa; npuHIuns OBOC; obuyio npouenypy nposeaenust OBOC, Bkitouas
OpraHu3aUIo OOIIECTBEHHBIX CIYIIaHUH;

— 9KOJIOrMYecKUe TpeOOBaHUS MPU pa3MEILeHUH, TPOEKTUPOBAHUY, CTPOUTEIILCTBE,
BBOJIE B OKCILTyaTalUIO MPEANPUATUH, 3aHU, COOPYKEHUIM U HHBIX OOBEKTOB.

Ymemuo:

— OILICHUBATh (POHOBOE COCTOSIHUE OKPYXKAIOLIEH Cpefibl U 3I0POBbS HACEJIEHUS B
pailoHe pa3mernieHust 00beKTa HaMedaeMOi IPOU3BOICTBEHHON J€SITEIbHOCTH;

— oA0MpaTh OCHOBHbIE HOPMATUBHO-IIPABOBbIE U METOIUYECKUE JTOKYMEHTHI B
00JacT OLIEHKU BO3JCHCTBHSI Ha OKPYXKAIOILYIO Cpely U paboTaTh C HUMU;

— OLICHUBATh BEJIMYMHY, UHTEHCUBHOCTb U MPOJOKUTEIBHOCTD NOTEHIIUAIBHOTO
BO3JICHCTBUSI HAMEYAaEeMOIl 1eATEIbHOCTH Ha OKPYKAIOLIYIO CPEAY U 3[J0pPOBhE HACETICHMUS;

— CpaBHMBATh U OILICHUBATh aJIbTEPHATUBHbIE BAPUAHThI Pa3MEIEHUS IJIOIAKU
CTPOUTENIBCTBA U TEXHOJIOTUYECKUX PEIICHUH, BKIIFOYAsl IPUPOJIOOXPAHHBIE MEPOIIPUSTHS;

— pa3pabaTheiBaTh pEKOMEHIAIMH 10 MPEJOTBPAILEHUIO0 HEraTUBHOTO BO3ICHCTBHS
MIPOEKTUPYEMBIX O0BEKTOB Ha OKPYKAIOIIYIO cpeay B pamkax mporueaypst OBOC.
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Braoemy:

- cUCTEeMOM TPO(PECCHOHATBHBIX MIOHITUM U JIOTUYECKUX 000CHOBAHUM
NESITETFHOCTH B 00JIACTH TPOCKTUPOBAHKS M OLIEHKH BO3JICHCTBHS Ha OKPYKAIOIIYIO CPELY;

- OCHOBaMU coBpeMeHHBIX nHCTpyMeHTOB OBOC, BKITIOUasi METOIBI OIEHKH
BEJIMYMHBI, THTCHCUBHOCTH ¥ MPOJOJIKUTEIHHOCTH MOTEHIIMATBFHOTO BO3/ICHCTBHS HAMEYaeMOM
NeSITEIbHOCTH Ha OKPYKAIOILYIO CPENY U 3/10POBbE HACEJICHNUS;

- OCHOBaMHM METOJ0B CPABHCHUA aJIbTCPHATHBHLIX BAPUAHTOB ITPOCKTHLIX
penieHui;

- OCHOBaMU pa3pabOTKH U HCToab30BaHus AokymeHTanuun OBOC;

- MpUEMaMH COCTaBIICHUS MMPUHIIUITUATIBHBIX TEXHOJIOTHUECKUX OJIOK-CXEM
MIPOEKTUPYEMBIX MPUPOJOOXPAHHBIX MEPOTIPUATUI U UX UCIIOIH30BAHMS MIPU MTPOBEIACHUHT
OILICHKH BO3/ICHUCTBUS Ha OKPYKAIOLLYIO CPELY;

— IpreMaMH COCTAaBJICHUS SKOJIOTMUYECKUX CUTYAIlMOHHBIX IUIAHOB U KapT-CXeM
MIPOEKTUPYEMBIX 0OBEKTOB IIPH MPOBEIECHUN OLIEHKU BO3/IEHCTBUS HA OKPYKAIOLIYIO CPELY;

— OCHOBAaMH OpraHU3allM MOHUTOPUHIA BO3JICHCTBUS HaMedaeMoil
IIPOM3BOJICTBEHHON JIEATEIILHOCTH HAa OKPYKAIOIIYIO CPEly U 3/10POBbE HACEICHHUS.

3 Kparkoe conepkanue Q1M CHUNINHBI:

Pazoenl. Obuue 6onpocol oyeHKU 8030€iCMEUA HA OKPYHCAIOWYIO CPedy NPOEeKMmos
cmpoumensbcmea

Pa3nen BkiOwaer :CHCTEMY OCHOBHBIX IOHSATUH B 00JACTH IPOEKTUPOBAHUSA
NPEeNNpUSATHI 31aHUN U COOPYKEHUH M OLEHKU BO3ACUCTBHSI IMPOEKTUPYEMBIX OOBEKTOB Ha
OKPY)KAIOILlYI0 Cpely; MCTOPHIO BO3HMKHOBEHMS W pa3BUTHUS OLIEHKM BO3JCHCTBHUS Ha
OKpyXaromyo cpeny (environmental impact assessment, EIA) 3a pybexom u B P®D;
3aKkoHOaTenbCcTBO Poccuiickoit depepanu U MEXIyHApOIHOE 3aKOHOIATEIHCTBO B 00JIACTH
OBOC; o6myro mpouenypy OBOC; coctaB u MmOpsaoK pa3paOOTKH OCHOBHBIX MaTEpPHAIIOB
OBOC; npunuunsl OBOC kak uHCTpyMeHTa (OpPMHpOBAHHS pPELIEHUH Ha paHHHUX JTarnax
MIPOEKTUPOBAHUS 0OBEKTOB XO3AUCTBEHHOM JESITEIbHOCTH C yJaCTHEM BCEX 3aMHTEPECOBAHHBIX
CTOpOH; TPEUMYIIECTBA U BBHITOABI, CBsi3aHHbIEe ¢ mpoBeneHuem OBOC; mpobimeMbl u
oTpunarenbubie npumepbl urHopupoBanuss OBOC; ocHoBHble ywactHukd OBOC, wux
MIOJIHOMOYHUS U OTBETCTBEHHOCTb: 3aKa3UMK OIIEHKH, HCIIOJHUTENb padoT, OOILECTBEHHOCTH
peruoHa pasmenieHusi oObekTa oueHku; mpouenypa OBOC: pazpaboTka mHporpammsl
nposeneHuss OBOC, ocHoBHble JTambl, BuAbl paboT, pa3pabaTbiBaeMasi JOKYMEHTAIUs;
MMOJTrOTOBKA W TIPOBENeHHWE OOIIeCTBEHHBIX ciaymanuii mo marepuaiam OBOC, odopmiienue
MIPOTOKOJIOB OOIIIECTBEHHBIX CIIYIIAHHUI; TOATOTOBKA U TipencTaBienue otyeta mo OBOC.

Pazoen2. Memoowl oyenku 6030€icmeusl Ha OKPYHCaruwyro cpeoy

Paznen BriIouaeT: OlEeHKY (DOHOBOTO COCTOSIHHSI OKpY)KAroIIEeW cpeabl U 370POBbs
HaceJIeHHs B pailoHe pa3MelleHHs 00beKTa HaMedyaeMOM JeATeNbHOCTH; CPAaBHEHUE U OLICHKY
IbTEPHATUBHBIX BapUAHTOB pa3MEUICHUS IUIOIIAJKA CTPOMUTEIBCTBA U TEXHOJIOTMYECKHX
pelIeHU, BKJIOYas pElIeHUs [0 MPHUPOJOOXPAHHBIM MEPONIPUATUSAM; METOJbl OLIEHKH
BEJIMYMHBI, UHTEHCUBHOCTU U IPOAOLKUTEIBHOCTH MOTEHIIMATIBHOTO BO3/IEHCTBUS HAMEYaeMOM
NESITeIbHOCTH Ha OKPYXAloIIyl0 Cpely U 370pOBbE HACEJIEHUS; OpPraHHU3allMI0 MOHUTOPHHIA
BO3JICHCTBUS HAMEUAEMOU XO3SIMCTBEHHOM NIEATEIBHOCTH HA OKPYXKAIIIYI Cpely W 3J0pOBbE
HaceJIeHUs; pa3pabOTKy U UCHOJIb30BaHUE SKOJOTMUECKUX CUTYAIIMOHHBIX IUIAHOB U KapT-CXeM
pa3MelieHus  IPOEKTUPYEMBbIX  OOBEKTOB;  METOAbl  COCTaBJIEHUS  IPUHLUUIHUAIBHBIX
TEXHOJIOTHYECKHX CXEM I10 MPOEKTHBIM JIaHHBIM U UX HCIOJIb30BaHUs npu npoeaenun OBOC;
pa3paboTKy peKOMEHJalMi M0 MPEeJOTBPALICHUI0O HEraTUBHOTO BO3AEUCTBUS MPOEKTUPYEMBIX
00BEKTOB Ha OKPYKAIONIYIO cpeay B pamkax mporenypst OBOC.

OO61ee KOJIMYECTBO Pa3aeioB — 2.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NpaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTesbHasi paboTa 2,67 96 72
KonrakTHas camocrositenpHas paboTa 0.4 0,3
CaMOoCTOATENbHOE N3YUYCHHUE PA3/ICTIOB TUCITUTIITHHBI 2,67 32,6 24,45
[ToaroroBka K mMpakTUYECKUM 3aHATHUSIM 36 27
IloaroroBka K 3a4é€Ty ¢ OLIEHKOU 27 20,25
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

5.4 IlpakTuka

AHHOTanuA padoyeil NPOrpaMMbl NPAKTHKHU
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEIbHAS MPAKTHKA»

1 Ieap NpakTHKU — TOJydeHUE OOYYAIOIIMMCS TEPBHUYHBIX TPO(HECCHOHATBHBIX
YMCHHI W HaBBIKOB ITyTEM CaMOCTOSTEIILHOTO BBITOJIHCHHUS 3aa4, TIOCTABICHHBIX ITPOTPaMMOit
TIPAKTUKH.

2 B pe3yJabTaTe NPOXO0:KIeHUS MPAKTUKH 00yIAOIINIACS T0JIKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSIMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8;
OIIK-1.9; OIIK-1.10; OIIK-1.11; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-
2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-2.10; OIIK-2.11; OIIK-3.1; OIIK-3.2; OIIK-3.3;
OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-3.11; OIIK-
3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16;, OIIK-3.17; OIIK-3.18;, OIIK-4.1; OIIK-
4.2; OIIK-4.3.

Buame:

- IKOJIOTHYECKHE TPOOJIeMbl M TIyTH WX PEIICHUs, HalpaBJICHHBIE Ha
MUHHAMH3AIMIO aHTPOIIOTEHHOTO BO3JCHCTBHS HA OKPYKAIOIyI0 cpeay (Ha mpumepe
KOHKPETHOTO MPEANPHUATHA).

Ymems:

- BBISIBIISITh MCTOYHUKH ~ 3arpsS3HCHHUS  OKpPYXKAWMEH cpelbl  KOHKPETHOTO
TP ATTPUATHS.

Braoemw:

- KOMILJICKCOM TIEPBOHAYAIBHBIX 3HAHWW M TPEJACTABICHUN 00 OpraHu3aiuu
IKOJIOTHYECKOTO KOHTPOJII Ha WPOMBINUICHHBIX MPEANPHUATHIX W MeTojax OopeOBI ¢
3arps3HEHUEM OKPYKaIOIIEH Cpebl;

- HaBBIKAMU H3JIOKCHHSI TIOJYICHHBIX 3HAHMA B BHJIE OTYETa O IMPOXOXKICHUU
MPAKTUKH, ONKMCAHHUS WCXOJHBIX MAaTEPHAJIOB, TEXHOJOTHYECKON CXEMbl TIPOU3BOJICTBA,
W3JI0)KCHUIO MEPOIPHUATHI M0 KOHTPOJIO 3a BhIOpocaMu, cOpocaMH W TBEPIBIMH OTXOJaMU
TP ATTPUATHS.
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3 KpaTkoe coaep:kaHue NPAKTUKHU

Pasnen 1. BBenenue — uenp u 3amaun npakTukd. OpraHu3allMOHHO-METOJIUYECKUE
MEpPOTIPHUATHSL.

Paznen 2. COop mHdopmanuu Ha npeanpuaTusx. ['pynnoBoe WIM HHIUBUIYAIbHOE
MOCEIIEHNE JEHCTBYIOUIUX MNPEANPUATUNH TOPOJCKOTO BOJHOIO XO34MCTBA, MepepabOTKu
OTX0JI0B, XUMHUYECKOT0, HEPTEXUMUYECKOTO MM SHEPreTUYecKoro npo¢uiis; 03HaKOMJIEHUE C
OpraHu3anueil MpOU3BOJACTBA, TEXHOJOTMYECKMMHU IIpoLeccaMd M HMX alnapaTypHbIM
o(pOopMIIEHHEM; O3HAKOMJICHHE C OCHOBHBIMU croco0amMu M 00OpyIoBaHUEM At OOpHOBI C
3arpsi3HEHUEM OKPYKaIOLIEH Cpelibl; 03HAKOMIJIEHHE C IEPCIIEKTUBHBIMU PELIEHUSIMU TI0 SHEPTO-
U pecypcocOepekeHNI0 Ha TPOU3BO/JICTBE.

Pazgen 3. Beimonnenue wHAMBUIyadbHOTO 3aaaHus. OOpaboTka M cHUcTeMaTH3aIus
nHpopManmonHoro marepuana. OpopmieHue oTyeTa.

4 O0beM NPaAKTHKH

O0beM NpaKkTHKH
Buja yueOHo# padoThl 3E Axkazn. | Actp.
4. 4.
OO011asi TPY10€eMKOCTh MPAKTHKH 3 108 VII
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHSL: - - -
CamocrosiTesibHasi paboTa 3 108 81
B TOM 4HcJe B (popMe NpaKTHYECKOH OATOTOBKH: 3 108 81
KoHTakTHas camocrosiTesibHas paboTa 3 0,4 0,3
CaMOCTOSTETbHOE OCBOCHUE Pa3/I€JIOB MPAKTUKH 107,6 | 80,7
Buja uTOroBOro KOHTpOJIS: 3a4€T ¢ OLCHKOH

AHHOTaIuA padoyeid NporpaMMsbl IPaKTHKH
«IIpou3BOACTBEHHAS MPAKTUKA: TEXHOJOTHYECKAS
(MPOEKTHO-TEXHOJIOTHYECKAs) MPAKTHKA»

1 eab NpakTHKH — NOJy4yeHHEe oOydyaromuMces MpoPecCUOHAIBHBIX YMEHHUI U OmbITa
mpoecCHOHAIBHON ~ JCSATETLHOCTH  IIYTEM  CaMOCTOSTEIBHOTO  BBITIOJIHEHHUS  3aJad,
MTOCTABJICHHBIX TIPOTPAMMOM MMPAKTUKH.

2 B pe3yJabTaTe NPOX0:KIeHUS MPAKTUKH 00yIAOMINIACS T0JIKEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMU UX TOCTH)KCHUSI:

VK-2.1; VK-2.3; YK-2.6; VK-2.8; IIK-1.1; TIK-1.2; [IK-1.3; IIK-5.1; IIK-5.2; IIK-5.3;
TIK-7.11

Buame:

- TEXHOJOTMYECKHE TIPOIECChl M OCHOBHOE TEXHOJOTHYECKOe O0O0OpyIOBaHHE,
UCII0JIb3YeMOE Ha MIPEAIIPHUATHH,

- OCHOBHBIC TPHHIIUIBI, METOJBI M (DOPMBI KOHTPOJIS TEXHOJOTHYECKOrO Ipolecca u
KauecTBa MPOAYKIIUH;

- OCHOBHBIC HOPMATHBHBIC JOKYMEHTHI TI0 OXpaHE OKPYXKAIOMICH Cpeapl Ul
KOHKPETHOTO IMPOM3BOJICTBA;

- TpaBWIa TEXHUKHA OC30TIACHOCTH M IMPOU3BOJICTBCHHOMN CAHUTAPHH;

- BWJIBI M HICTOYHHUKH 00pa30BaHUs OTXOJIOB TIPOU3BOJICTBA;

- METOJbI 00e3BpEKMBAHUS Ta3000pa3HBIX, KUAKUX U TBEPABIX OTXOJOB OCHOBHBIX
XHUMHYECKUX TPOU3BOJICTB M PEKYyIIEPAIH MX IICHHBIX KOMIIOHEHTOB.

Ymems:

- UCIOJB30BAaTh TEXHUYECKHE CPEJCTBA I HM3MEPEHUS OCHOBHBIX IapamMeTpOB
TEXHOJIOTHYECKOTO TPOIIecca U KOHTPOJIS 32 3arpsiI3HEHUEM OKPYKAIOIICH CPeIbl;

- QHAJIM3HUPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, BBISBIATh MCTOYHUKH 3arpsi3HECHUS
OKpYXalollled  Cpeapl, peaqn30BbIBaTh  TPeOOBaHMUS ~ HOPMATUBHOW  JKOJOTHYECKOU

125



JOKYMEHTAI1H.

Braoemy:

- Merogamu oOpamieHuss ¢ BbIOpocamMu, cOpocaMu W TBEPABIMH  OTXOJaMU
MPEIIPUSITHS,

- TPEACTaBIIEHUSMU 00 3KOJOT0-3KOHOMHUYECKOH 3()(HEKTUBHOCTH MPUPOIOOXPAHHBIX
MEPOIPUATHI MPUMEHUTEIHFHO K KOHKPETHOMY TPEIIPHUSITHIO.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pa3znen 1. BBenenne — nesb M 3agaud NpakTuKU. OpraHu3allMOHHO-METOIUYECKUE
MEpPOTIPUSATHSL.

Paszpen 2. OnbIT npogeccuoHAIBLHON AeTeILHOCTH HA npeAnpustusx. [’ pynnosoe
WIH WHIWBUAYAJIbHOE TIOCEIIEHNEe MPOMBINUICHHBIX TMPEANPUATHH XHUMHUYECKOTO, KOKCO-,
He(TeXUMHUYECKOTO Tpo¢uis, opraHuzanuii cpepbl OXpaHbl OKpYXKaloIled cpenpl WIn
MPUPOAOIOIIL30BaHNsA. O3HAKOMJIEHME C TEXHOJOIHMeM MpOU3BOJACTBA, JIEATEIbHOCTHIO
opranuzanuu. IlpakThyeckoe OCBOEHHME METOJOB 3alIUTHl OKpYXKaloIleld cpeapl Ha
MNPEeNNpPUSITHH: H3YYEHUE I1apaMeTpOB TEXHOJOIMYECKOro Ipoliecca, MPEeayCMOTPEHHBIX B
periaMeHTe, U METOJI0B €ro KOHTPOJIsl; TpeOOBAaHNS HOPMATUBHOM JTOKYMEHTALlUU K COCTaBy U
o0beMy BBIOPOCOB, COpPOCOB M OTXOJOB; OIMCAHME HCIOJB3YEMOTO Ha MNPEANpUATUN
o0OpyIOBaHUS  UIS  OCYIIECTBICHHS  NPUPOJO3AIIMTHBIX  MEPONPHUSTHH;  JIEHCTBHA
O0OCITYy)KMBAIOIIETO TIEPCOHANIa TPH Ype3BbIYaMHBIX curyanusax. OreHka 3¢h(EeKTUBHOCTH
WCTIOJIH30BAHUST MAaTEPHAIBHBIX U DHEPTETHUECKUX PECYPCOB.

Pa3znen 3. BoinmosiHeHue MHIMBHAYaJdbHOro 3aganusa. OOpaboTka, cucTeMarusalus,
aHanu3 nHpopMannoHHoro matepuana. OpopmieHue oTyeTa.

KonkperHoe conepxanue y4eOHOW MPAKTUKA OIPENENSCTCS HWHIUBHIYaTbHBIM
3aJlaHueM 00y4arolerocs ¢ y4éToM MHTEPECOB U BO3MOXKHOCTEW KadeApbl WIM OpraHU3alHH,
rie oHa mpoBoauTcsA. MHauBUayanpHOE 3agaHue pa3padaThIiBaeTcs MO MPOGUITI0 HU3ydaeMoil
IIporpaMMbl OakaiaBpuaTa.

4 O0beM NPaAKTHKH

O0beM NpakTHKH
Bua yueOHo# padoThl 3E Axkazn. | Actp.
4. 4.
OO0u1asi TPy10eMKOCTh NPAKTHKH 3 108 VII
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHSL: - - -
CamocrosiTesbHasi padoTa 3 108 81
B TOM 4HcJe B (popMe NpaKTHYECKOH NOATOTOBKH: 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 3 0,4 0,3
CaMOCTOSTEIbHOE OCBOCHUE Pa3fiesiOB MPAKTUKH 107,6 | 80,7
Buja MTOroBOro KOHTpOJIS: 3a4€T ¢ OLCHKOH

AHHOTanuA padoyeid NporpaMMsbl NPaKTUKHU
«IIpou3BOACTBEHHAS MIPAKTUKA: HAYYHO-MCCJIE0BATEIbCKass padoTay

1 Heasn NPAKTHKH — dbopmupoBaHue HE0OXO0IUMBIX HCCIIEIOBATEIIO
npodecCHOHAIbHBIX KOMIETEHIMH U TNpUOOpeTeHHe HaBBIKOB B O0JAacTH DJHEPro- u
pecypcocOepexeHusi IMOCPEACTBOM IIJIaHUPOBAHUS U OCYILECTBICHHUS SKCIIEPUMEHTAIbHOM
NEeSITEIbHOCTH.

2 B pe3yabTaTe NPOX0:KIeHUS NPAKTUKH 00y4aIOIIMIACS H0JIKEeH:

Obnadams CIeyONMMA KOMIIETECHITUSAMA U WHIUKATOPaAMU UX JTOCTHKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-4.2; IIK-2.1; [IK-2.2; [IK-2.3; IIK-4.1;
1IK-4.2; 1IK-4.3; IIK-5.1; IIK-5.2.

3nams:

- TOpSAAOK OpraHu3aluy, IJAHUPOBAaHUS M IPOBEJECHUS HAyYHO-UCCIIEIOBATEIbCKUX
paboT ¢ UCTIOIH30BAHUEM OCIIETHUX HAyYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOM 00s1acTy;
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— TEOpPETUYECKHE OCHOBBI W METOJAbl MaTeMaTHYeCKOTO MOJICIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOLIECCOB M CUCTEM, aHAJIM3a U 00pabOoTKU MH(OPMALIMK U MPUMEHSTh 3TH
3HaHUS Ha IPAKTUKE;

— CBOMCTBa XMMHYECKHX 3JIEMEHTOB, COCJIMHEHUN M MaTepHalloB Ha HUX OCHOBE IS
pelIeHNs HayYHO-UCCIIeI0BaTENbCKUX 3a/1a4;

Ymemo:

— OCYILLECTBJIATh MOUCK, 00pabOTKy M aHAIW3 HAyYHO-TEXHHUYECKOH HHpopManuu 1o
PO (UITIO BEITIOIHAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHOM JIa0OPATOPHOM W KOMIIBIOTEPHOM OOOPYIOBaHUH,
OpPraHu30BBIBATH TPOBEIICHHE SKCIEPUMEHTOB M HCIBITAHUH, MPOBOIUTH HX 00pabOTKy H
aHAJIM3UPOBATh PE3yJIbTATHI;

— TMPUMEHATH TEOPETHUECKUE 3HAHUS, MOJYYCHHbIE NpPU H3YYEHHUH ECTECTBEHHO-
HAayYHBIX JHUCHUIUIMH W METOAbl MaTeMaTH4eCKOrO MOJCIUPOBAHHS JUIS  aHaJIN3a
AKCTIEPUMEHTAIBHBIX JTaHHBIX;

Braoemy:

- CIIOCOOHOCTBIO peulaTh IOCTaBJIEHHBbIE 3aJayl, HUCIOJb3ys YMEHHMS U HAaBBIKM B
OpraHu3alui Hay4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTUYECKUX paboT;

— CIOCOOHOCTBIO H3ydaTh HAyYHO-TEXHUYECKYI0 HMH(QOpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT M0 TEMATHKE HCCIEA0BaHUS.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Paznean 1. IloaroroBka JiuTepaTrypHoro 063opa
dopmynrpoBKa U3ydaeMoi npooiaembl, 000cHOBaHUE €€ akTyasibHOCTH. DopMynupoBaHue Leu
u 3amad uccinenoBaHus. KpaTkuii 0030p COBpeMEHHBIX IyOJUKaUMid 1O Teme paboThl,
BKJTIOYAIOIUX MOHOTpa(uu, CTaThl U MaTepUaIIbl KOH(PEPEHIINH, TaTeHTHI, HHTEPHET-PECYPCHI.
BEIBOJI O COCTOSIHUY M3y4aeMOi MPoOIIeMbl, BO3MOYKHBIX IYTSIX PEIICHHUS.

Paznen 2. BbinojiHeHHE JIKCHEPUMEHTAJIBHBIX, PACYETHBIX JHO0 AHAJIUTHYECKHX
HCCJIeI0BAHNH
CocraBieHue nporpammbl uccienoBanus. Beioop u onucanne MET010B U METOJUK JTOCTHKEHUS
JKEJIaeMbIX pe3ylbTaToB HccieaoBaHud. [IpoBeaeHne 3amiaHMpPOBAaHHBIX AKCIEPUMEHTOB JIMOO
pacu€ToB, aHaim3a nHMopMaIuu; 00padoTKa JaHHBIX, B T.4. CTATUCTUYECKAs], MPEJICTABIICHNE UX
B TaOIM4HOM U rpaduueckoi ¢opme; HHTEpHpeTalus, aHaiu3 U 0000IleHHE pe3ylbTaTOB
uccienoBanus; GopMyIUpPOBKa BbIBOIOB.

Paspnen 3. IloaroroBka Hay4YHOro A0KJIA/Aa M NMPe3eHTALNHU
CocraBieHue oT4eTa 0 Hay4dHO-HMCclieoBaTenbckoil padore. [loaroroBka k ero 3amute B popme
HAy4yHOTO JI0KJIa/la U IPE3eHTALUU.

4 O0beM NPaAKTHKH

O0beM NpakTHKH
Bua yueOHo# padoThl 3E Axkazn. | Actp.
4. 4.
O01mas TpyA0eMKOCTb NPAKTHUKH 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
B TOM 4HcJje B (popMe NPpaKTHYECKOH NOATOTOBKH: 2,67 96 72
[TpaxTueckue 3anstus (113) 2,67 96 72
B TOM 4ucJIe B (popMe MPaKTUUECKONW NOATOTOBKHU: 2,67 96 72
CamocrosiTesibHasi paboTa 3,33 120 90
B TOM 4HcJje B (popMe NPpaKTHYECKOH NOATOTOBKH: 3,33 120 920
KonrakTHas camocrositenbHas pabora 0,4 0,3
3,33
CaMOCTOSTEIbHOE OCBOCHUE Pa3iesioB MPAKTUKH 1196 | 89,7
Buja uTOrOBOro KOHTpOJIS: 3a4€T ¢ OLCHKOMH
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AHHOTanuA padoyeil NPOrpaMMbl NPAKTHKHU
«IIpou3BOACTBEHHAA MPAKTUKA: MPEeIIUIIIIOMHAS NIPAKTHKA

1 Hegr NpakTHKU — TOJArOTOBKAa K BBINOJIHEHUIO BBITYCKHON KBaJU(pUKAIIMOHHON
paboTHI.

2 B pe3yabTaTe NPOX0:KAeHUS NPAKTUKH 00y4aIOIIMIACS T0JIKEeH:

Obnadams CIeyONUMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.3; VK-2.4; VK-2.5; VK-2.6;
VK-2.8; [IK-1.1; [IK-1.2; [IK-1.3; [IK-4.1; 1IK-4.2; [IK-4.3; [IK-5.1; [IK-5.2; [IK-5.3; IIK-
6.3, IIK-7: IIK-7.6

3nams:

- OCHOBBI OpPraHu3alliy U METOJOJIOTUIO HAyYHbIX HUCCIIEA0BAHUI;
- COBPEMEHHbIE Hay4yHbl€ KOHLIETILUU B 00JIaCTH SHEPTO- U pecypcocOepexeHusl.

Ymemo:

- paboTaTh € HAaydyHBIMM TEKCTaMH, IIOJIb30BAaThCS HAYYHO-CIIPABOYHBIM aInapaTom,
0(pOpPMIISTH pe3yabTaThl HAYYHBIX HUCCIEA0BAHMUI;

- dbopMmynupoBaTh Ielb W 3aJadd MCCIEAOBAHUSA, JEJIaTh BbBIBOJABI M3 IOJIy4YEHHBIX
pe3yJIbTaTOB;

- UCIO0JIb30BaTh MOJIyYEHHbIE TEOPETHUECKUE 3HAHUS U MPAKTUYECKUE PEe3yJIbTaThl IS
MPOEKTUPOBAHUS  3HEPro- U  pecypcocOeperaromnx TEXHOJOIMM Ha  MpeanpHsITHIX
XUMHUYECKOTO, He(PTEXUMUUIECKOTO, ONOTEXHOJIOTUIECKOTO U SHEPTETUUECKOTO MPOUIICi.

Braoemy:

- HaBbIKAMU CaMOCTOSITEIbHONW HAy4YHO-HCCIIEIOBATEIbCKON JESTebHOCTH, paboThl ¢
MCTOYHUKAMU Hay4yHOU MH(OopManuy, peQeprupoBaHrs HayYHbIX yOIUKaIIHA;

- HaBbIKAMU CAMOCTOSATEIbHOIO TOJYy4YeHUs, OOpaOOTKH, aHaliM3a W HHTEpIpeTaluu
AKCIEPUMEHTAIbHBIX JINOO PAaCUETHBIX JaHHBIX.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pa3nes 1. BBenenue — nesiu v 3a1a4u NpeAIUIJIOMHON NpakTUKU. OpraHu3aluoHHO-
METOAUYECKUE MEPOTIPUATHS.

Paznen 2. N3yuenne OpraHu3auuu HAYYHO-MCCJIeI0BaTe/IbCKOM U
NPOU3BOJACTBEHHOM /1esiTeIbHOCTH. [IpUHIMIIBI, TEXHOJIOTUHU, POPMBI M METO/IbI OpPraHu3aluu
U yOpaBleHUs OTACIbHBIMU 3TAallaMU U MpOoTpaMMaMU MPOBEJIEHUS HAyYHBIX MCCIEIOBAHUU U
TEXHUYECKUX pa3pabOTOK HA MPHUMEPE OpraHU3AlMK HAaydHOU paboThl Kadenpsl (IpoOrIemMHOM
nabopaTopuy, HaAy4HOW TIpymibl). DKOHOMHUKA M OpraHU3alus MPOU3BOJICTBA, OXpaHa TpyAa,
OXpaHa OKpPYXKaoIel cpelpl: AEATeIbHOCTb AKOJOTMYECKON CIyXObl, BHJAbI BO3JEHCTBUS
00BEKTa Ha OKPYXKAIOUIYIO CPEAY U MEPOIPUSITUSI ITO €T0 CHUKEHHUIO.

Pa3nen 3. IloaroroBka K BBINOJHEHHIO BHINYCKHOH KBAJIH(HUKALUOHHON PadoThI.
[ToaroToBka MCXOJIHBIX AAHHBIX [UISl BBIMOJHEHUS BBIMTYCKHOW KBaJIM(PHUKAIIMOHHON pabOTHI.
JlnuHoe yuyactue 00ydarolierocsi B BBIIOJHEHUH HAayYHO-UCCIIEI0BATENbCKUX PadoT Kadeapsl.
Odopmienue otuera.

4 O0beM NPaAKTHKH

O0beM NpaKTHKH
Buja yueOHo# padoThl 3E Axkazn. | Actp.
4. 4.

OO0uiasi TPyA0€MKOCTh NPAKTHKH 9 324 243
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: - - -
CamocrosiTesibHasi paboTa 9 324 243
B TOM 4HcJje B opMe NPAKTHYECKO# MOJATOTOBKH: 9 324 243
KonrakTHas camocrositenbHas pabora 0,4 0,3

9
CaMOCTOSTEIbHOE OCBOCHUE Pa3iesioB MPAKTUKH 323,6 | 242,7
Bua uTOroBOro KOHTpOJIs: 3a4€T ¢ OLCHKOMH
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5.5 T'ocyiapcTBeHHAS HTOrOBASl ATTECTALMA: BLINOJHEHNE MOAT0TOBKA K Ipoleaype
3alMThHI ¥ 3aIMTA BLINYCKHOI KBAJIU(DUKAIMOHHOI PadoThI

1 Leab rocyaapcTBeHHOH HTOroBOH aTTECTAIMM: BbINOJHEHHUS, MOATOTOBKH K
npoueaype 3alMTbI U 3alIUThl BbIMYCKHONH KBAaJU(PUKANMOHHOW pPadoThl —BBIABICHUE
YPOBHSI TEOPETUYECKOM M TMPAKTHUECKON MOArOTOBIEHHOCTH BBIYCKHUKA By3a K BBIMOJTHEHHUIO
npoeCCHOHANBHBIX 3a/lad U COOTBETCTBUS ero mnoarotoBku TpeboBanusim PI'OC BO mo
HaIpaBJICHUIO MOAroTOoBKM OakanaBpoB 18.03.02 DHepro- u pecypcocOeperaronime mpoueccs B
XUMUYECKON TEXHOJIOTHH, HePTeXuMun M OMOTEXHOJIOTHH, Mpodmib «OXxpaHa OKpyKaromen
Cpelbl M PAIlMOHAIEHOE UCIIOJIb30BAHUE TTPUPOTHBIX PECYPCOBY.

2 B pe3yabTaTe MNPOXO0XkAeHHS TOCYJAPCTBEHHOW WTOrOBOH AaTTECTAIUM:
BbINOJIHEHHs, TOATOTOBKHM K TMpoueaype 3alUThl W  3alIUThl  BBINYCKHOI
KBAJIN(PUKANMOHHOM pabOThl y CTyIEHTa MpoBeEpsieTCs CHOPMUPOBAHHOCTH CIEAYIOIIUX
KOMIIETCHIIUN, a TaKXke CIeAYIOIUX 3HAHWWA, YMEHMA W HAaBBIKOB, IMO3BOJISIONIMX OILCHUTH
CTENEeHb TOTOBHOCTU OOYJAIOIINXCS K JATbHEHIIEH mpodecCHnOHATBHON IeATeTbHOCTH.

BrinmyckHHMK, OCBOMBIIHMI MporpamMMmy OakajlaBpuarta, JOJDKEH 001aJaTh CICAYIOIIUMH
KOMIIETCHITUSIMH:

VK-1: VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK2: VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-
2.5; VK-2.6;, VK-2.7;, VK-2.8; VK-2.9; VK-2.10;, VK-3: VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-
3.5, VK-3.6; VK-4: VK-4.1; YVK-4.2; VK-4.3; VK-4.4; VK-4.5; VK-4.6; VK-4.7; VK-4.8; VK-
4.9, VK-5: VK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6; VK-5.7; VK-5.8; VK-5.9; VK-
5.10; VK-5.11; VK-5.12; VK-5.13; VK-5.14; VK-6: VK-6.1; VK-6.2; VK-6.3; VK-6.4;, VK-6.5;
VK-6.6;, VK-7: VK-7.1; VK-7.2; VK-7.3; VK-7.4; VK-8: VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-
8.5, VK-8.6;, VK-8.7; VK-8.8; VK-8.9; VK-9: VK-9.1; VK-9.2; VK-9.3; VK-10: VK-10.1; VK-
10.2; VK-10.3; VK-11: VK-11.1; YK-11.2; VK-11.3;
OIIK-1: OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8;
OIIK-1.9; OIIK-1.10; OIIK-1.11; OIIK-2: OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5;
OIIK-2.6, OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-2.10,; OIIK-2.11; OIIK-3: OIIK-3.1; OIIK-3.2;
OIlIK-3.3; OIIK-3.4;, OIIK-3.5; OIIK-3.6;, OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-3.10; OIIK-
3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16,; OIIK-3.17; OIIK-3.18;
TIK-1: TIK-1.1; TIK-1.2; 1IK-1.3; TIK-1.4; 1IK-1.5; 1IK-1.6; TIK-1.7; [IK-1.8; [IK-1.9; [IK-2:
TIK-2.1; TIK-2.2; [IK-2.3; [IK-3: [IK-3.1; 1IK-3.2; 1IK-3.3; TIK-4: I[IK-4.1; TIK-4.2; 1IK-4.3;
TIK-5: TIK-5.1; TIK-5.2; 1IK-5.3; IIK-6: [IK-6.1; [IK-6.2; IIK-6.3; IIK-6.4; IIK-6.5; IIK-6.6;
HIK-7: IIK-7.1; IIK-7.2; I[IK-7.3; [IK-7.4; [IK-7.5; IIK-7.6; IIK-7.7; IIK-7.8; IIK-7.9; IIK-7.10;
IIK-7.11; TIK-7.12

3nams:
- COBPEMEHHBIC HAYYHBIC JIOCTHIKEHUS W TIEPCIICKTUBHBIC HaIlpaBJieHUs paboT B 00JacTu
OXpaHbl OKPYKAIOIICH CPeIbl M PAIIMOHATIBEHOTO UCIIOJIH30BAHUS PUPOIHBIX PECYPCOB;

Ymemo:
- TPUMEHSTH 3HAHUS, TIOJYYCHHBIE TIPU U3YYCHUH €CTECTBEHHOHAYUHBIX M CHEIUAIbHBIX TUC-
UUIUTAH, OJs perieHus (yHIaMEHTAIbHBIX W MPHUKIAIHBIX 33/1a4 B 00JIACTH DHEPro- U pecyp-
cocOepexeHus;
- (opmynupoBaTh 1ENU U 33/1a4U HAYYHOTO UCCIEAOBAHUS, IPOBOIUTH 00pabOTKY pe3yabTaTOB
IKCIIEPUMEHTA;
- OIICHMBATh MOTPEITHOCTH, AaHAIM3UPOBATh, HHTEPIPETUPOBATH U 0000IIaTh Pe3yIbTaThl HAYY-
HOTO HCCJICIOBAHMSI, TIPEACTABIISITh MOJYyYCHHBIC PE3YNIbTAThl HAYYHOTO HCCJICJAOBAHUS B BHJIC
HAy4yHOTO JI0KJIa/la U IPE3eHTALU;

Braoemy:
- HaBBbIKaMH IJITAHUPOBAHUS U TIPOBEICHMS HAYUHBIX UCCIICOBAHUM,
- CTaTHCTHYECKUMHU METOJaMHU 0OpaObOTKHU HKCIIEPUMEHTAIBHBIX PE3YJIbTATOB;
- HaBbIKaMH PAOOTHI C HAYYHO-TEXHUYECKOM, CIIPABOYHON JIUTEPATYpPON M SJIECKTPOHHBIMH DPe-
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CypCaMH.

3 Kparkoe coaep:kaHHe TroCyJIapCTBEHHOW HTOrOBOH aTTeCTAllMU: BbINOJHEHUS,
MOJAr0OTOBKH K MpoIeIype 3alUThHI U 3alUTHI BHIMYCKHOWH KBATH(PUKATUOHHON padoThI

l'ocynapctBenHasi uTOroBasl aTTEeCTalUs: BBINOJHEHHE, I[OArOTOBKAa K IpOIEnype
3alUTHl U 3aIUTa BBITYCKHON KBaNM(UKALIMOHHOW pabOThl IPOXOJUT B 8-M cemecTpe Ha Oaze
3HaHUH, YMEHU U HaBBIKOB, IMOJIYYEHHBIX CTYJCHTAMH MIPH U3YYEHUH ITUCIUILTAH HAIIPABICHUS
18.03.02 DHepro- u pecypcocOeperamIre mpoIecchl B XMMHUYECKON TEXHOJIOTUH, HEQTEXUMUN
1 OMOTEXHOJIOTUHU M TIPOXOKICHHS TIPAKTHK.

l'ocynapctBeHHast WTOroBasi aTTeCTalUs: BBIIIOJIHEHUE, IOJArOTOBKAa K IPOLEAype
3alIUTHl W 3alUTa BBITYCKHOW KBAaTM(HUKAIIMOHHONH pPabOThI MPOBOTUTCS TOCYIAapPCTBEHHOM
9K3aMEHAlMOHHON KOMUCCHEM.

Kontpons ypoBHS cHOPMHUPOBAHHOCTH KOMIETEHIIMNA OOy4YarOIIMXCs, MPUOOPETECHHBIX
npu ocBoeHnn OOII, ocymecTBiseTcss TMyTeM MPOBEICHUS  3alIUThl  BBIITYCKHOM
kBasnukanronHoit pabotel (BKP) u npucBoenus kpanuduxanuu «baxkaaaBpy.

4 O0beM rocyaapCcTBEHHON HMTOrOBOW aTTeCTAIMU: BBHINMOJHEHHN, MOJATOTOBKH K
npoueaype 3alMThl ¥ 3aIIMTHI BHINYCKHOH KBAJH(UKANMOHHOIH PadoThI

[Iporpamma otHOCUTCS K o0Os3aTenbHOM wYacTh ydeOHoro IuiaHa, kK Osoky B3
«["ocynapcTBeHHas UTOrOBasi aTTECTAlUs» U pPacCUUTaHa Ha COCPEIOTOYEHHOE MPOXOKJIEHUE B
8-M cemectpe (4-i1 Kkypc) oOyuenust B ooveme 216 u (6 3ET). [Iporpamma npeamnonaraer, 4ro
oOyuarouuecss MUMEKT TEOPETUYECKYI0 U IPAKTHUYECKYI0 IIOJATOTOBKY B 0OJACTH OXpaHbl
OKpPY’KaIolllel CpeJibl U PallMOHAIBHOIO UCIOJIb30BaHUS IPUPOIHBIX PECYPCOB.

O0beM TUCUMIIIIMHBI
Bun yueOHoi padboThl
Y P Axkan. | Actp.
3E
Y, Y,
Oo6mas Tpynoemkoctb 'MA no yue6HOMYy 1u1any 6,0 216 162
KonTakTHas padora (KP) - - -
CamocrosiTeJibHas paboTa 6,0 216 162
KonTtakTHas paboTa — uTOroBasi aTTecTaus 6.0 0,67 0,5
Brinmonnenue, nanucanue u opopmiienne BKP ’ 215,33 | 161,5
Bujx koHTpOJIS: 3amuTa BKP
5.6 ®akyabTaTUBBI
AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«[paxmanckasi 3alIUTA B Ype3BbIYAWHBIX CHTYAIHUAX»
1. leab IMCUMIUIMHBI -- TOJATOTOBUTH CTYACHTAa K OCMBICICHHBIM IPAKTUYECKUM

JNCUCTBUSAM IO OOECIEYCHHIO CBOCH OC30TMACHOCTH W 3alllUThI B YCIOBUSX BO3HUKHOBCHHS
Ype3BBIYAHHON CUTYAIIUHU TIPUPOJTHOTO, TEXHOTCHHOTO U BOCHHOTO XapakTepa.

2. B pe3yabTaTe 0CBOCHHSI TUCIUILIHHBI CTYAEHT J0JIKEH:

Obnadams CAeAyOMUMH KOMIIETEHIMSIMU ¥ WHANKATOpaMu WX AocTwkeHus: VK-8.1,
VK-8.5, VK-8.7.

Buame:

- XapaKTEepPUCTHKH MPUPOJTHBIX OCJCTBHI, TEXHOTCHHBIX aBapuid W karactpod Ha

paMalliOHHO, XMMHYECKHA M OUOJIOTHYECKH OIMACHBIX 00BEKTaX, Mopakarmue GakTopbl APYyrux
OMAaCcHOCTEI;
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- OCHOBBI BO3JEWUCTBUSI ONACHBIX (DAaKTOPOB YpPE3BBIUANHBIX CUTyallUd Ha 4eloBeKa U
IIPUPOIHYIO CPEy, JOMYCTUMbIE IIPEEIbHbIE KPUTEPUN HETATUBHOTO BO3/1EHCTBUS;
- Mepbl 0Oe30macHOro TMOBEAEHUS Npu MpeOblBaHMM B pailoHax (30Hax)  IOXKapos,
PaZvo0aKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOTrO 3arpsi3HEHUS;
- crnocoObl M CpelncTBa 3allUThl YEJIOBEKa OT BO3JACHUCTBUSA MOPAXKAOIUX (DaKTOPOB
Ype3BhIYaHBIX CUTYallMH IPUPOJHOIO, TEXHOTEHHOTO M BOEHHOT'O XapaKTepa.
Ymemo:
- HCTI0JIb30BaTh CPEACTBA 3AIMUTHI OPraHOB JAbIXAHUS U KOXKHU, MEIULIMHCKUE JUIsI CAMO3AIUThI
1 OKa3aHus NOMOUIH JIPYTUM JIIOJISIM;
- IPUMEHATH MEPBUYHBIE CPEACTBA MOKAPOTYLICHUS AJIs JIOKAIM3ALUKU U TYHICHUs I0Xapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopun);
- OKa3pIBaTh ceOe M JAPYrUM MOCTPAIABIIMM MEAULMHCKYIO IOMOIb C HCIOJIb30BAaHUEM
Ta0eNbHbIX U NOJPYYHBIX METUIIUHCKUX CPENICTB.
Braoemy:
- mpuéMaMu MPOBEJIEHUS YaCTUYHOW CaHUTApHON O0OpaOOTKU MpHU BBIXOJE U3 pailoHa (30HBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNUs (3apakeHus);
-- croco0amMu U TEXHOJIOTUSIMU 3aIIUThI B UpE3BbIYAHHBIX CUTYaIUX.
3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
Pazoen 1. Onacnocmu npupoonoeo xapakmepa.
CruxuiiHple O€ICTBUS, SBIEHUS MPUPOJBl Pa3pyLIMTEIbHOM CHUJIBI - 3eMJIETpsCEHus,
HABOJIHEHHUS, CEJIeBbIE€ MOTOKHU, OMOJ3HU, CHEXHbIE 3aHOCHI, U3BEPIKEHHUE BYJIKAHOB, OOBAJIBI,
3acyXu, yparasbl, Oypu, HOKapbl.
Pazoen 2. Onacnocmu mexnozennozo xapaxmepa.
ABapuu M KatacTpo(bl Ha pagualliOHHO OMAcHOM OOBEKTE, XMMHUYECKH OINAaCHOM OOBEKTE,
OMOJIOTMYECKH ONAacHOM OOBeKTe; Ha TpaHCHopTe (JKEIE3HOJIOPOKHOM, AaBTOMOOUIILHOM,
pEYHOM,  aBHUALIMOHHOM); HA  THJAPOCOOPYKEHHUSAX; HAa  KOMMYHaJbHBIX  CHCTEMax
KU3HE0OECIIeUeHHUS.
Pazoen 3. Onacnocmu 6oennoco xapaxkmepa.
[IpumeHeHre OpyXHUS MacCOBOTO MOPAKEHMS (AIEPHOrO, XMMHUYECKOro, OHOJIOTHMYECKOTrO),
OOBIUHBIX CPEJICTB C 3aKUraTeJIbHbIM HAIIOJHEHUEM, HOBBIX BUIOB OPYKHsl. 30HbBI 3apaKeHUsI OT
CPEICTB MOPAKEHUSI U UX BO3JIEHCTBUE HA HACEICHUE U OKPYKAIOIIYIO IPUPOIHYIO CPELY.
Pazoen 4. Ilosxcapnas 6ezonacnocme.
[Toxxapuas onacHocts. [lokapHas oxpana. Kiaccuduxamus mnokapoB MOKapoB B 3JaHUAX U
nomerienuax. Craauu pa3BuTus noxapoB. Jlokanuzanus u TymeHue noxkapos. IlepBuuHble
cpenctBa moxkapotymenus (ormerymurenu OIl -8, OVY-2, OBII-5, BHyTpeHHHI TOXXapHBIN
BOJIONIPOBOJ]) M MpaBuja IOJb30BaHUS HWMHU. ABTOMAaTHYECKHUE CHUCTEMBbl IMOXKAPOTYILEHUS —
MPUHKJIEpHBbIE U JpeHyepHble. OrHeTyllamue BellecTBa — BOJA, IEHbI, HEroprouue rasbl U
pa3zbaBuTENN, HOPOIIKOBBIE COCTaBbI, FAJIOT€H3aMELIEHHBIE YIIIEBOIOPOIbI.
Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3aujumol HaceleHUsl.
- OnoBenienne 1 UHGOPMUPOBAHUE HaceleHus 00 omacHOCTH. [IpuHITHE HACEICHHEM CUTHAJIOB
onoBeuieHus: («Buumanue Bcem!», «BoznymHas TpeBora», «PaguanyoHHas OIACHOCTbHY,
«Xumuueckasi TpeBoray, «OT00Il omacHOCTW») W NOPANOK JEHCTBUS IO HUM. OBaKyalus
HaceJIeHHs U3 30HbI onacHocTU. CrocoObl ABakyalli ODKCTPEHHas ABaKyallMsl CTYIEHTOB U3
ayIUTOPUU IIPU BOZHUKHOBEHUU TIOXkKapa.
- CpencrtBa uHAMBUAYaIbHOUW 3ammuThl opranoB naeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1,
PIII"-67M, PVY-60M, «®enukcy», I'/I3K, AT, AIT-3, I13V-K, UIl-4M, UII-5, UII-6, KUII-8),
koxu (JI-1, O3K) uenoBeka. MeauIMHCKUE CPEICTBA 3AIUTHI .
- CpencrBa KOJUIEKTMBHOM 3aluThl HaceneHus. HazHaueHuwe, 3allUTHBIE CBOMCTBA YOEKHMILL.
[IpotuBopanuanuonnsie ykpeitus (IIPY, moazemuble memexo/Hble Mepexoibl, 3ariyOaeHHbIE
CTaHIIMM METPONOJUTEHA), MPOCTEHIINE YKPBITUSA (TpaHILEH, OKOIbI, MEPEKPHIThIEC ILIEIH).
[IpaBuna 3ansTus yoexunia.
Pazoen 6. Oxazanue nepsou nomowu.
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Oxa3zaHue nepBOi NOMOINM IPHU OXKOTax, pPaHEHUsX, 3apaxeHusX. [IpoBeaeHune 4YacTUUHOMN
CaHUTApHOM 0OpabOTKM KOXKHBIX IOKPOBOB YEJIOBEKA MPHU BBIXOJIE M3 30H PaJAMOAKTHUBHOIO,
XUMHUYECKOTO U OMOJIOrMYECKOT0 3apakeHus (3arps3HEeHUsI), U3 30H M0XKapOB.
Pazoen 7. Jlukeuoayus nocieocmauii upe3eoluatinoi Cumyayuu.
ABapuiiHo-criacaTesibHble pabOTBl. DKCTpEHHas dBaKyalus W3 ayautopuu (J1abopaTopuu) B
YCIIOBUSAX T0Kapa, paJualliOHHOT0, XUMHUYECKOTO, OMOJIOTMYECKOTO 3arpsiI3HEHUS] TEPPUTOPHH C
WCIIOJIb30BaHUEM TIpocTermmx cpeactB 3auuthl («Dennkcey, I'I3K, nporusoraza I'TI-7 ¢ AT -
3).

4. O0beM yueOHOM THCUMIIHHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThbl

3E AKajgeM.4 | ACTPOH.4
O01mas TpyA0eMKOCTb JUCUMIIJIMHBI 1 36 27
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,44 16 12
Jlexinm 0,44 16 12

[IpakTueckue 3aHsATHUs - - -

JlaboparopHbie paboThI - - -

CamocrosiTeJibHAs padoTa 0,56 20 15

CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 0.56 19,8 14,85
KonrakTHas camocrositenbpHas pabota ’ 0,2 0,15
Buja uTOr0BOro KOHTpOJIs: 3a4yer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IlepeBol HAYyYHO-TEeXHHUYECKOH JIUTEPATYPbI»

1. leab aAuCHUIIMHBI — IpHOOpeTeHne 00yJyarmuMucs 001el, KOMMYHUKAaTUBHON U
podeCCHOHANTBHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX HA OTICIBHBIX JTamax s3bIKOBOU
MMOJTOTOBKH TIO3BOJISIET BBITMIOJHATh Pa3WYHbIC BHUABI MPOPECCHOHAIHHO OPUEHTHPOBAHHOTO
repeBoja B MPOU3BOACTBEHHOM M HAYYHOU NESITEIBbHOCTH.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4aIOIMIACH JOJI2KEeH:

Obnadams CIETYIONUMA KOMIIETECHIIUSAMA U HHIUKATOPAMHU X TOCTHKCHUS.

VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBI€ CITOCOOBI JOCTHKEHHUS SKBUBAJICHTHOCTH B TIEPEBO/IC;

— OCHOBHBIE ITPHUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIUH SI3bIKA KaK CUCTEMBI;

— JIOCTaTOYHOE JUIS BBIMIOJHEHUS TEPEeBOJa KOJWYECTBO JICKCHYCCKUX EIUHUIIL,
(hpa3eosaoru3MoB, B TOM YHCJIE COIMATBHBIX TEPMUHOB U TUHTBOCTPAHOBETYCCKUX PeaTuil.

Ymemo:

— IPUMEHATH OCHOBHBIC MPHUEMBI TIEPEBOIA;

— OCYIIECTBJISITh THUCBMEHHBIA TIEPEBOJ C COONIOZCHHUEM HOPM  JICKCUYECKOU
SKBUBAJIEHTHOCTH, COOIOZICHIEM TPaMMaTHIYECKUX, CHHTAKCUYECKUX U CTHIIMCTHYECKUX HOPM;

— 0pOpMJIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIIAKTOPE;

— OCYIIECTBIIATh TEPEBOJ C COOJMIOJEHHEM HOPM JIGKCMYECKON HKBUBAJICHTHOCTH,
COOJII0/ICHUEM TPaMMATUYECKUX, CAHTAKCUUECKUX U CTUIIMCTHYECKUX HOPM TEKCTa MEpeBojaa 1
TEMIIOPATBHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA.

Braoemy:

— METOJMKON TMPEeanepeBOYECKOr0 aHalu3a TEKCTa, CIOCOOCTBYIONMIEH TOYHOMY
BOCTIPUSATUIO HCXOJHOTO BBICKA3bIBAHHS;

— METOJMKOW TMOATOTOBKUA K BBHITIOJIHEHHIO TMEPEBOJA, BKIIOUYAs MOWUCK MHGOPMAIMU B
CIIPaBOYHOM, CIICIIUATILHOM JINTEPATypE U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBI COKpAIICHHOW TEPEBOMYECKOM 3amUCH TIPH  BBITIOJHEHUU
IIEpeBOJA;
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— OCHOBHOU MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHrs U aHHOTUPOBAHUS JIUTEPATYPHI IO CIIEHUATBHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILTHHBI

Pa3znesn 1. OcHoBHbBIE JleKCHMYecKHe U CTHIMCTHYECKHEe 3aKOHOMEPHOCTH IepeBo/a
HAYYHO-TeXHHUYeCKOMH JINTepaTypbl

1.1 Jlekcuueckne 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOTO TiepeBoaa. CMBICIOBOM
aHaJIU3 HAy4YHO-TEXHUYECKOTO TeKcTa M ero cermeHTanus. CTuiMcTUYecKue OCOOEHHOCTH
HAayYHO-TEXHUUYECKUX TeKCTOB. [IpeonosieHne TpyIHOCTEH, CBSA3aHHBIX C PACXOXKICHUEM
CUHTAKCUYECKHUX CTPYKTYpP HUHOCTPAHHOI'O U PYCCKOT'O TEXHUYECKHX TEKCTOB.

1.2 CpaBHEHHE TOPSIKA CJIIOB B aHTJIMMCKOM M PYCCKOM MpeioxkeHusx. [lepeBo cios,
yCTaHOBJIEHUE 3HadyeHus ciioBa. llepeBoa cBOOOIHBIX U (Hpa3eoIOTUYECKUX CIOBOCOYETAHUU.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxpamenusi. OcoOeHHOCTH WX TIepeBoAa. Pa3BuTHe HaBBIKOB MEpEBOa HA TIPUMEPE
TEKCTOB M0 TeMe «XuMuueckas sadoparopus» «3mepeHus: B XUMUN».

1.4. Jlexcuueckne TpaHcPoOpMalMKM TPU TEPEBOJE TEKCTOB IO TEMATHKE XUMHUHU U
XUMHUYECKON TEXHOJIOTHUH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0eHHOCTH NepeBo/ia.

2.1. Ocobennoctu nepeBoia nmpeanokeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe MmepeBoja TEKCTOB IO TEMAaTUKE XHUMHUYECKOW TEXHOJIOTHH
[IepeBox IpUAATOYHBIX IIPEIIOKEHHI.

2.2. Meronpl M mpueMbl NEPEBOJA CTPAAATEIBHOIO 3ajlora Ha NPHUMEpPE IepeBoJa
TEKCTOB 10 TeMe "TexHosoruu Oymymiero".

2.3. Tumsl yCIOBHBIX IPEUIOKEHHUM, IpaBuia U ocoOeHHOCTU UX mepeBoja. [IpakTuka
[IepeBO/ia YCIOBHBIX IPEUIOKEHUI Ha MpUMEpax TEKCTOB IO PAa3IMYHBIM pa3jieiaM XUMUU U
XUMHUYECKON TEXHOJIOTHH.

2.4. MonanbHble IJ1arojbsl 1 0COOEHHOCTH MX MEpeBOJa Ha IpHUMEpe NepeBoJia TEKCTOB
«Texnonorus», «IpomsbiluieHHOE 000pYI0BaHUE

Paznen 3. Oco6eHHOCTH MepeBo/Ia MPeAJIoKeHHid ¢ HeJJMYHbIMH ()OpMAaMHU TJIaroja

3.1 Uudpunutus (HeonpeneneHHas ¢popma riaroia). Posib HHGUHUTHBA B MPEASIOKEHUN
Y BapUaHTHl IlepeBOoJa Ha pycckui sa3blK. [Ipuyactus u repynauil. BapuanTel nepeBoja Ha
PYCCKHH SA3BIK.

3.2 HWubunutuBHpie 000poThl. OOOpPOT momnojsHeHHME ¢ HHPUHUTHBOM. OO60OpOT
nojJexainiee ¢ MHQUHUTUBOM. Pa3nuuHble BapuaHThI IEPEBO/IA.

3.3 IlepeBoa mpUyYacTHBIX 00OPOTOB. AOCOIIOTHBIM NMPUYACTHBIM O00OPOT U BapUaHTHI
nepeBo/ia. PazBuTue HaBBIKOB 1epeBo/ia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobennocTu pepepaTHBHOIO NepeBoia

4.1. Anroput™m mnpeanepeBoaYecKOd pabOoThl € HAyYHO-TEXHHYECKHMM TEKCTOM IIO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. Anroput™m cocTaBieHUs pedepara MO XUMHUKO-TEXHOJOTMYECKOM TeMaTHKe
(aHHOTAIMN)

4.3. AnroputMm paboThl MO pedepaTHBHOMY MEPEBOIY MO XUMHKO-TEXHOJIOTHYECKON
TEMaTHKE.

4. O0beM yueOHOMH THCUMILITHHBI

Cemectp
Bcero
B yueGHO# paGoThr 5 cemecTp 6 cemecTp

3E Axkan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
Obmast TpynoeMIKOCTS 4,0 1440 | 20 | 720 | 20 | 720
OUCIIUITIIINHBI
Konraxruas padora - 1,8 644 | 09 | 320 | 09 | 320
AYJIUTOPHBIC 3AHATUS
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[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHAs paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMOCTOsITEIbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1
aMOCTOSITEIHHOE N3yUCHUE 79.6 398 398
pa3nenoB TUCIUTUTMHBI
Buabl koHTpOJIA:
Buo xonmponsn uz YII 3auver 3auer
Cemectp
Bcero
Buj yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E Actp.u. | 3E AfITp' 3E AfITp'
OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JIACIIMIUTHHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/INTOPHbIE 3aHATHS:
[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
KoHTakTHas caMOCTOsITEIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1
aMOCTOSITEIPHOE N3yUCHUE 59.7 29,85 29,85
pa3nenoB TUCIUTIITUHBI
Buabl koHTpOJIA:
Buo xonmpons uz Y1l 3auyer 3auer
* JOKYMEHT ITOAIIMCAH
[ HEKBAHI/I(DI/IL[I/IPOBAHHOfI
DJIEKTPOHHOM O AITHUCHIO
[3) Bnaneneu: ®unaros Cepreii Hukonaesuu
H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM 134

pabote
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