5 AHHOTALIMU PABOYUX ITPOI'PAMM JJUCHHUIIJIUH, ITPAKTUK U THA
5.1 JIucuuniauHbl 00513aTeJIbHON YaCcTH

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIHMHBI
«MHOCTpaHHBIH A3BIK»

1. Heab AMCHMNIMHBI — MPUOOPETEHHE 00YyJaIOIMMHUCS 001Ieil, KOMMYHUKAaTHBHOM U
npoeCCHOHAIBHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
NOJATOTOBKM  TO3BOJISIET  MCIONB30BaThb  MHOCTPAHHBIM  SI3BIK  NPAKTHUYECKH KaK B
npodeCCHOHAIBHON  (MMPOW3BOJCTBEHHON M HAY4YHOM) JAESITCIIBHOCTH, TaK W JJs  Ieled
camMo00pazoBaHusl.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JTOCTHKECHUS.

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

3nams:

- OCHOBHBIE CIIOCOOBI  COYETAEMOCTH  JIEKCUYECKUX  €OUHHUI] W  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIH;

- pPYCCKHME OKBUBAJICHTHl OCHOBHBIX CIIOB U BBID@KEHHH pedydn B Ipoliecce
MEKITMYHOCTHOTO U MEXKKYJIBTYPHOTO B3aUMOCHCTBUS;

- OCHOBHBIE MPHUEMBI U METOJIbI peepUPOBAHUS U AHHOTUPOBAHHUSI TIUTEPATYPHI;

- TACCHBHYIO M AaKTHBHYIO JIEKCHKY, B TOM 4YHCIIE OOIICHAYYHYIO U CIIEHUAIBHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO Jisi pa0OTHI HaJl TUIIOBBIMU TEKCTaMU;

- IpUeMBI pabOThI C OPUTUHAILHON JINTEPATYpPOil HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHON JUTEPATYpOi HA HMHOCTPAHHOM SI3BIKE;

- paboTathb cO cloBapeM;

- BECTHU INEPENUCKY Ha U3yYaeMOM SI3bIKE C LIEIbI0 MEKIMYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JICATEILHOCTh IPUMEHHUTEIBHO K cepe ObITOBON 1 MpodecCnoHaTbHON
KOMMYHHKAIUH.

Braoemy:

- WHOCTPAHHBIM $I3bIKOM HAa YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIIEHHS,
HaBBIKAMH M YMEHHUSMH pEUEBOM JEATENbHOCTH NPUMEHHUTENbHO K cdepe OBITOBOH u
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJIUYHON pey;

- OCHOBaMH pedeprpoBaHMs 1 aHHOTUPOBAHUS JINTEPATYPHI HA U3y4aeMOM MHOCTPAHHOM
A3BIKE.

3. KpaTkoe cogep:kanue TUCHUIIIAHBI

Paznen 1. 'paMmaTryeckue u JEKCHYECKUE TPYAHOCTH U3Y4aeMOTO SA3bIKa.

1.1 CropspkeHue W W3MEHEHHME TIJ1aroja-CBA3KM B (OpPMax HACTOSIIETO BpPEMEHH.
Bunospemennbie ¢opmbl  rmaronoB. OOpaszoBanwe ¢GOpM  MPOCTBIX, MPOJODKECHHBIX,
nep(eKTHBIX U NnepPeKTHO-NPOJOKEHHBIX BpeMeH riiarosa. BonpocurenbHble TPEIIOKEHHS B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpUIATENbHBIX (DOPM TJlarojia B pa3invHbIX BpeMEeHaXx.

1.3 O6pazoBaHue MPOCTHIX, MTPOJOIKEHHBIX, MEPPEKTHHIX BPEMEH IJIaroibHbIX (GopM U
ynotrpebnenne Gopm crpamarenbHoro 3anora.l.4. BugoBpemeHHBIE (GOPMBI TJIaroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJOHKEHHBIX, MEPPEKTHBIX U MEePPEKTHO-MPOIOHKEHHBIX BPEMEH.
BonpocutenbHble npeiokeHusl B pa3inuHbIX BpeMeHax. O0pa3oBaHUe OTpULIATENbHBIX (OpM
JIaroJia B pa3iMyHbIX BPEMEHAX.

1.4 Tlpuuactus. [Ipuyactus HacTosIIero U TpouieAmero BpeMenu. [lepdextapie GopMbl
npuvactusi. MecTo npu4acTuii B mpeuioskeHuH. AOCOMIOTHBINA MPUYACTHBIN 000pOT.



1.5 Nuduautus. @opmel nHbuHUTHBA. [IpomomkeHHbld U TepdeKTHBIM WHOUHUTHB.
Oynkuuu uHGUHUTHBA B mpemiokeHun. OOpazoBaHue U ynorpeOiieHne HH()UHUTHBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKAIIEE)» U «CIIOKHOE JTIOTIOTHEHHUEN.

1.6 Mopanbubie riaroisl. CTpykTypa mpeanoxeHus. [IpuHIMIBI cI0BOOOpa30BaHMUA.
Coxkpamenus (a66peBuarypsi). O6o3HaueHue natel [IpaBuiia 4TeHHS XUMUYECKHX DJIEMEHTOB,
o0o3HaueHn M (HOpMyNT HEOPraHWYECKUX COCTUHEHWH M YpPaBHEHUH XMUMHMUYECKHX pPEaKIUil.
[IpaBuna uteHuss eguHUl u3MepeHus. I[lpaBuia uTeHUS HaWMEHOBaHWI  OCHOBHBIX
OPraHUYEeCKUX COCIUHECHUM.

Paszgen 2. Pa3zBuTHe HaBBIKOB YTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YreHue TEKCTOB MO TEMaM:

2.1.1. Beenenue B crieiiaibHOCTD

2.1.2. 1.1. Menneneen

2.1.3. PXTY um. JI.1. Menaeneena

2.1.4. Hayka 1 Hay4Hble METO/Ibl, HAYYHbIE CTaTbU

2.1.5. CoBpemeHHbIE UH)XKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

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

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorusa @apManeBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenast xumusi. [IpoOreMbl 2KOJIOTHH.

2.2 Tlonstue o Bunax uyreHus. [IpocMOTpoBOe uTeHHE HA MPUMEPAX TEKCTOB O XUMUHU,
.. Menaeneese, PXTY um, .. Menneneena.

AKTHUBU3AIUS JICKCUKU TPOYUTAHHBIX TEKCTOB.

2.3 W3yuaromee 4YTeHHE HAYYHBIX W HAYYHO-TIOMYJSIPHBIX TEKCTOB TIO BBIOpaHHOM
CHEIHUAILHOCTH Ha mpuMepe TekcToB: «Hayka wu HayyHble METONBI», «XUMHYECKOE
npennpustie», «CoBpeMeHHble WH)XCHEpPHbIE TEXHOJOTuN», «Xumudeckas gaboparopus.
Texnuka 6e30macHOCTH B JlabopaTtopuu. M3mepeHHs B XMMHUYECKOH j1aboparopun», «XUMuUs
Oynymero. CoBpeMeHHbIE TEHACHLIUN Pa3BUTHS Hayku», «buorexHonorus. GapmaieBTuyeckue
MIPOU3BOJICTBAY, «3eeHas XumMus. [IpoOaemMbl IKOIOTUIY.

Jlexcuyeckue  OCOOCHHOCTHM  TEKCTOB  HAYYHO-TEXHHYECKOM  HampaBiIeHHOCTH.
TepMUHOIOTHS HAYYHO-TEXHUYECKON JIUTePaTyphl Ha H3y4aeMOM SI3BIKE.

Paznen 3. Ilpaktuka ycTHOM pedn

3.1 IlpakTrka yCTHOH peuu IO TeMaM:

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

3.1.2. «Moii yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

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

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

Oco0EeHHOCTH TUATIOTHYECKOM PeUuH 0 MPOHICHHBIM TEMaM.

Paznen 4. OcoOEHHOCTH SI3bIKA CIEIIMATEHOCTH

['pammaTHUeckue TPYJHOCTH S3bIKA CHEIIUATIBHOCTH

4.1. 'paMMaTUyeCcKue U JIGKCUYECKUE TPYJHOCTH SI3bIKA CIIELIUATIBHOCTH:

Paznuunbple BapuaHTHI MepeBoa MPUYACTUN HA PYCCKHMl s3bIK. [IpudyacTHbie 000pOTH 1
MPHUEMBI X TIEPEBOJIa HA PYCCKUIA S3BIK.

4.2. CocnararenbHoe HakjgoHeHHe. DopMbl cocaraTeIbHOr0 HAKJIOHEHUS! B M3y4aeMOM
si3pIKke. MoJanpHBIe THAroibl M WX KCIOJB30BAaHHE B MPEIJIOKEHUSX B COCIArareIbHOM
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HAKJIOHECHUU. THIEI

YCIIOBHBIX  IPEAIOKEHUH.

BapuanTel

MepeBoia TMPEIOKEHUH B

cociaraTeJIbHOM HAKJIOHEHHHM M YCIOBHBIX NpeanoxkeHuid. [lopsaok cIoB B NPEIIOKEHHUH.
OMmdarndeckue KOHCTPYKIHH.
4.3. V3yyeHue mpaBWi MeEpeBojia pa3nu4HbIX (GopM HHOUHUTHBA M MH()UHUTHBHBIX
000pOTOB Ha PYCCKUH SI3BIK.
4.4 N3zyyaroliiee YTeHUE TEKCTOB 10 TEMATHKE:

1) «JIaGopatopus»

2) «M3mepeHust B XUMUYIECKOU 1a00paTopum.
CIICIMAIbHON  HAyYHO-TEXHUYECKON JIUTEpPATYpHI.

CTunucTudyeckue
Opranuzanus padoOTHI

0COOEHHOCTH
CO clenuaJlbHbBIMHAU CJIOBap}IMI/I.

[lonatue o pedepupoBanun u

AHHOTHPOBAHMU TEKCTOB MO creuuanbHocTu. Ilonck HOBOM uHpopmauuu npu pabore ¢

TEKCTaMU U3 MEPUOJUUECKUX U3IaHUH 1 MOHOTpaduil, MHCTPYKIM, IPOCIEKTOB U CIIPABOYHOM

JUTEPATYypBI IO paCCMaTPUBAEMOM TEMAaTHKE.
4. O0beM y4eOHOM JUCHUIIIMHBI

Cemectp Cemectp
Bcero I ) 3 1
Bu yue6Ho#H paGoTsI N C6M§CTP ceMzcrp CGI\:I:CTp CGI\ZI:CTp
3E KaL | ap Kal | e Kal | gp | AKaL | g | AKaIL
q. q. q. q. q.
Obuman Tpyroemrocts | o o | 3540120 | 72,0 |20 | 720 | 20| 720 | 3.0 1080
JMUCIHUILIMHBI
Konraxrnas pabora— | 5 o\ 15901 09 [ 320 |09 | 32,0 |09 32,0 |09/ 32,0
ayINTOPHbIE 3AHATHS:
%’;)Kmqecme SAHATHA 3 61128,0 [ 0,9 | 32,0 |09 | 32,0 [0,9] 32,0 |0,9] 32,0
Camocrosrennnas 44| 160 | 1,1 | 40 | 1,1 | 40 |1,1| 40 |1,1| 40,0
pabdora
KoutakTHas 0.6 0.2 0.2 0.2
caMmocTosiTenbHas pabota
CaMoCTOsATEIbHOE 44 L1 1,1 1,1 1,1
M3y4EHHE Pa3IeIoB 159,4 39,8 39,8 39,8 40,0
JOUCIIUITIINHBI
Buasbl koHTpOJIA:
Bua xonutpous u3 YII + + +
IK3amMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonraktHass pabora -—
IIPOMEKYTOUHAs 0,4 - - - 0,4
arTecTanus 1,0 B B B 1,0
[ToaroroBka K 3K3aMeHY. 35,6 - - - 35,6
Bun urorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJIS:
Cemectp Cemectp
. Bcero
Bun yuebnoi 1 cemectp 2 cemecTp 3 cemectp 4 cemectp
a00THI
p 3E Acrtp. 3F Acrtp. 3E Acrtp. 3E Acrtp. 3E Actp.
q. q. q, q, q,
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Oo6mas
TPYIO0EMKOCTh
JOUCITUTITIINHBI

243

2 54,0

81

KonrakTHasn
padora —
ayJIUTOPHbIE
3aHATHA:

3,58

96,75

0,89 | 24

0,89 | 24

0,89 | 24

24

[IpakTnueckue
sanstus (I13)

3,6

96

0,89 | 24

0,89 | 24

0,89 | 24

24

CamocTosiTeIbHASA
pabdora

44

120

1,11 | 30

1,11 | 30

1,11 | 30

30,0

KoutakTHas
CaMOCTOATCIIbHAsA
paborta

CaMOCTOSTEIBLHOE
W3y4YeHHUE Pa3IeiioB
MUCLUIIINHEI

4.4

0,45

0,15

0,15

0,15

119,55

29,85

29,85

1,11
29,85

1,11

30,0

Buabl koHTpOJIA:

Bua konTpoJs u3
yii

IK3aMeH

1,00

27,00

1,00

27,00

KonrtakTHass pabota
—  MPOMEKYTOYHAS
aTTecTanus

IToxnroroBka k
JK3aMEHY.

1,00

0,30

1,00

0,30

26,70

26,70

Bua ntorosoro
KOHTPOJIAA:

3auer

3auer

3auer

IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«HUcTopus (mcropusi Poccun, Bceoduiasi ucropus)»

1 Heab AucuMnmIMHbI — GOPMUPOBAHHE Y CTYJCHTOB IIEJIOCTHOTO NPECTABICHUS 00

UCTOpPUYECKOM TponuioM Poccun, ee MecTe BO BCEeMUPHO-HCTOPHUYECKOM TpoIiecce.

2 B pe3yabTaTe H3y4eHUs] UCHHUILUINHBI 00y4aI0IUICS TOJI/KEH:

Obnadams CIETYyIONTUMA KOMITETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS:

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

3name:

— OCHOBHBIE HalpaBJICHUSs, TPOOJIEMBI U METOJIbI UCTOPUYECKON HAYKH;
— OCHOBHBIC JTallbl M KJIOYEBble cOObITHA HcTopuu Poccum m Mupa; ocoOEHHOCTH
Pa3BUTHS POCCUICKOTO TOCYIApCTBA, BBINAIOIIMXCS JesATeNieil OTeueCTBEHHOW W BceoOIIei

HCTOPHH.
Ymemn:

— COOTHOCHTH O0OIIME HCTOPUYECKUE TMPOLECChl W OTHENbHbIE (DAKTHI; BBISBISTH
CYIIECTBEHHBIC YEPThl HMCTOPUYECKUX TIPOIECCOB, SIBICHUH M COOBITHH; aHAaIM3UPOBATH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

— (¢opMynHpoBaTh M AapryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IO3UIHIO IO
Pa3IUYHBIM MpobIeMaM UCTOPHH.

Braoems:

— TpelCTaBICHUSIMH 00 HCTOPHM KaK HayKe, €€ MEeCTe B CHUCTEeME T'yMaHHTApHOTO
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3HAHM,
— MPEeJICTaBICHUSIMU 00 OCHOBHBIX dTalax B UCTOPHH YEIOBEUYECTBA U UX XPOHOIIOTUH;
— KaTeropuabHO-TIOHATHIHBIM amapaToM U3y4aeMOU TUCIIUIUIHHBL
— HaBBIKAMH aHAJIN3a UCTOPHUECKUX UCTOYHHKOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszgen 1. Hcropusi B cHucTeMe CONHAJBbHO-TYMAHMTAPHBIX HayK. OCHOBBI
METOJ0JIOTHH HMCTOPHYeCKOil HayKH. OcO0CHHOCTH CTAHOBJICHHSI T'OCYJAapCTBEHHOCTH B
Poccnu o cpaBHEHHUIO € eBPONECHCKUMH PAHHECPEAHEBEKOBbIMH IOCYy/1apCTBAMM.

1. 1. MecTro ucropuun B cucTeMe HayK. /I[peBHeiillee mpouuioe 4ejoBe4ecTBa
nepsble nMBUIM3aNMU. [Ipeamer ucrtopuyeckoit Hayku. Ponbs Teopun B MO3HAHUM IPOLLIOTO.
CymHocTh, (OpMBI, (QYHKIMU HUCTOPHUYECKOrO 3HAHMA. [IOHATHE MCTOPUYECKOTO MCTOYHMKA,
KJaccu(pUKalusg HCTOPUUECKUX HCTOUYHUKOB. HMcropuss Poccum — HeoTbemsiemass 4acTh
BCEMHMPHOU UCTOPUH; 0011Iee U 0COOEHHOE B HICTOPUIECKOM Pa3BUTHH.

Antponorene3. Heomutnueckas peBomtonus. ConuanbHblid  CTpoid. Pasnoxxkenue
nepBoObITHOM oOuMHbI. [luBmnnzanun [pesnero Boctoka. ['ocynaperBa antnynoctu. Haposs
U IpeBHEMIINE rocyaapcTBa Ha Tepputopuu Poccun. OtHorenes ciassin. Benukoe Ilepecenenne
HaponoB B [II-1V BB.

Tpamumuonasle  (GOpMBI  COIMANTBHOW  OpraHU3AIMKM  E€BPOMEHCKUX HApOJOB B
JIOTOCYIapCTBEHHBI NEPUOA. BO3HMKHOBEHHE DPAHHECPEIHEBEKOBOM TI'OCYIAapCTBEHHOCTU B
EBpore.

OTHOKYJIBTYpHBIE M COLMAIBHO-TIOJIMTUYECKUE TIPOLIECCH CTAaHOBJIEHUS POCCUMCKON
rocynapctBeHHocTH. Hawano poccuiickoil rocymapcrBeHHocTH. JlpeBHsAss Pych. Ilpunsarue
XPUCTUAHCTBA.

1.2. Cpennune Beka. MecTO CpEIHEBEKOBbSI BO BCEMHUPHO-UCTOPUYECKOM IMPOIIECCE.
Pycckue 3emnu B XI1I-XIII BB. MoHrono-rarapckoe HamectBue Ha Pycs. Dkcrancus B 3anajgHble
U CEBEpO-3alaJHble PyCCKUE 3eMIIH. Belnkoe KHKECTBO JIMTOBCKOE U Pycckoe rocynapcTso.

CknaspiBaHME OCHOB HAIlMOHAIBHBIX TocyaapcTB B 3amagHoit EBpome. OOpasoBanue
Poccuiickoro rocygapcTsa, €ro HICTOPUYECKOE 3HAUEHHUE.

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

I'enesuc kamutanuszMa. Ero ¢Gopmbl U cocyliecTBOBaHUE C 3JIeMEHTaMu (heonanusma.
OcobeHHOCTH pa3nuYHBIX peruoHoB EBpombl. dopMupoBaHue MUPOBOro phiHKA. [logbem
MaHy(paKTypHOT0 Ipou3BoACTBa. POPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «Btopoe m3nmanue» kpenoctHudyectBa — CobopHOE
ynoxenue 1649 r. u ropuauueckoe oopmieHne KpenoctHoro npasa. CeKymnsapu3anus pyccKou
KYJIbTYpBI.

Paszgea 2. Or HoBoro k HoBeiimemy Bpemenn. Poccuiickass umnepusi B XVIII —
Hayaje XX B.

2.1. XVIII Bek — BeK MOJAepHM3allMd MU NpocBelleHUusA. MaeitHple U coluaibHO-
nonutudyeckue HcToku IlpocBemienus. OCHOBHBIE 4YepThl IMPOCBETUTEIBCKON HICOJIOTHU:
YEJIOBEK M roCyJIapCTBO, «ECTECTBEHHOE IPAaBO», 3THKA. Mes nmporpecca kak rocroICTByroIIEe
TEYEHHUE B 0OIIECTBEHHON MBICIIH.

Pedpopmer ITletrpa I kak mepBas mombITKa MOJEPHHU3AIMH CTPaHbI, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoii nmnepur. OCHOBHBIE HAIIPaBIEHUS «EBPOIEU3ALNN» CTPAHBI.
DBOJIONHS COIMANBHOM CTPYKTYpBI obOmiecTBa. JlanpHelmee pacmmpenue rpaHul] Poccuiickoi
umnepun. Poccust B smoxy mpocBenieHHoro abcomotuszma. Poccust u Epoma B XVIII Beke.
N3MeHeHus: B MEXAYHAPOIHOM MOJI0KEHUHU POCCUICKOI MMITEpUH.
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2.2. XIX cronerue. IlpomeimienHsrii nmepeBopor B EBpome m Poccuum: obmee u
ocobenHoe. Baxueilimme ycnoBus nepexona Poccun Kk MHAYCTpHATILHOMY OOIECTBY — pPELICHHE
KPECTBSIHCKOI'O BOITpOCA u OTpaHUYEHUE caMo/IepKaBHsl. JlnutenbHOCTS,
HETOCJIE0BaTEeIbHOCTh, IUKIMYHOCTh Ipoliecca Oypikya3sHoro peopmupoBanusi. EBponeiickas
peBosronust 1848—1849 rr. Mtoru, 3HaueHne, ICTOPUUECKUE MOCTEICTBUS.

Ponp cyObexTuBHOTO (pakTopa B mpeonposieHuu orctaBanusa. Pedopmber XIX Beka, ux
sHauenue. O0mecTBeHuble aBkeHns B XIX Beke.

2.3. Poccusi 1 Mup Ha py0e:ke BeKOB: KpH3UChI pa3BuTHA. O0IIKE UTOTH POCCUHCKON
MOJIEpHHU3alMU K Havany XX Beka.

CootHomeHne noautuueckux cui B Poccum B Havane XX Beka. Hapactanue kpusuca
camozaepxkaBus. IlepBast poccuiickas peBomtonus. OOpa3oBaHHE MMOJUTHYSCKUX TAPTHM.
l'ocynapcrBenHas ayma Hadana XX BeKa Kak IEPBBIA ONBIT POCCHMCKOTO IapiiaMEeHTapu3Ma.
CronemmuHcKas arpapHas pedopma. IlepBas mupoBass BoWiHa W ydactue B Hel Poccum.
®eBpanbckas peBoonns 1917r. u KopeHHbIE U3MEHEHUS B IOJTUTHYECKOM )KU3HU CTPAHBbI.

Paszgen 3. BcemupHo-mcropuueckuii mpomecc M XX Bek. OT coBerckoro
rocyfapcrsa k coppemeHHoil Poccmu. OCHOBHBIE TeHJEHIMHM MHPOBOr0 Pa3sBHTHSA Ha
COBpPEMEHHOM JTare.

3. 1. Hayano HoBeiimero Bpemenu. ®opMHUpPOBaHME U CYHIHOCTb COBETCKOI'O CTpOS.
Mapkcu3m Kak HIC0JIOTHYECKass OCHOBA PEBOJIONHUOHHBIX IMPeoOpa3oBaHUN W POCCHICKHE
peanmun. I[lonroroBka m mobena OKTsOphCKOro BoopykeHHoro Boccranust B Ilerporpane. Il
Bceepoccuiickuii cbe3n COBETOB M €ro penieHrs. DKOHOMHUYECKass M COIMajbHAas MOJUTUKA
OOJIBIIIEBUKOB.

Hroru nepBoit MupoBoil BOlHbBI. Bepcaiibckasi cuctema MeXIyHapOIHBIX OTHOIIEHUM.

I'paxxnanckas BoWiHa u HHOCTpaHHas wuHTepBeHIUsA. Cynpba u 3Hadenune HOIla.
YTBepxkaeHue OJHONMAPTHIHOW monuTH4eckoi cuctembl. O0pazoBanue CCCP. Ilomutnueckas
6ops0a B maptuu u rocynapcrse. CCCP B roap! nepBoix natuietok (koHer 20-x rr. — 30-e rT.).

MupoBoil 3koHOMUYECKHMIA Kpuzuc 1929-1933 rr. m BapuaHThl BbIXOJA M3 HETO.
Toranurapusm B EBpome. @opmupoBaHue pexuma JUYHOW Biacth CTaJiHa U KOMAaHJHO-
aIMUHUCTPATUBHON cucTeMbl yrnpaBieHus rocygapctBoM. Koucrutymuss CCCP 1936 .
Buemnss nonutuka CCCP B 20-30-¢ rr. [lesarensHocts KomunrepHa.

3.2. Bropas wmmupoBasi BoiiHa. Benmkas OrtedyecTBeHHasi BoiiHa: «be3 cpoka
maBHocTH». MockBa u MockoBckass oOiacth B ronsl Bemnkodl OTeueCTBEHHOW BOIHEL
OcHoBHbIe 3Tanbl Benukoit OteuecTBeHHON BOMHBI. KOpeHHOM nIepesioM B X0/1€ BOMHBI.

CoBerckuii ThUI B TOAbl BOWHBI. boprba B Thuly Bpara. IlapTu3aHckoe IBUKEHHE.
YenoBedyeckre U MaTepUalibHbIE MOTEPH B XOJT BOWHBI.

Pemaronuii Bkinan Coserckoro Coro3a B pa3rpoM (ammsma. Hiopubeprekuii nporece Haj
HAI[UCTCKUMHU BOCHHBIMH MPECTYMHUKAMU. Xa0apoBCKUI IpoIiecc.

3. 3. CCCP u Mup ¢ nocjieBoeHHOro nepuoaa ao 1991 r. Miamenenue COOTHOILIECHUS CUIT
B MHUpE T0CJ€ BTOpOM MHUpPOBOUM BOMHBI. Hauano «xomogHo#t BoWHB. «JlokTpuHa TpymaHa» u
«[Inan Mapmannay. @opmMupoBaHue OWUIIOISAPHOTO MHUpaA. B3anMOOTHOIIEHHS €O CTpaHaMu
«HapoaHoil nemokpatum». Coszmanue CoBeTa IKOHOMHYECKOH B3ammorioMoniu. KoHpaukT ¢
Orocnasueii. Opranmzanus CeBepoarinantuueckoro jgorosopa (HATO). Coznanue
Opranuzanun BapmiaBckoro norosopa. Boiina B Kopee. TpyaHoCcTH OCIEBOEHHOTO pPa3BUTHS
CCCP. VYxecToyeHHME MOJIMTHUECKOTO PEKMMA U HJCOJOTMYECKOro KOHTpousid. IlombITku
oOHOBIIeHUs «rocynapcTBeHHoro comnuanusmay. XX cbe3q KIICC u ocyxkneHue KyibTa
mnaHocT CranuHa. «OTTenens» B TyX0OBHOM cdepe.

DOxoHOMHYecKHe pedopMbl cepearHbl 60-X TOAOB, MPUYMHBI WX HE3aBEPIICHHOCTH.
«["ocymapctBo 6maronenctusi». IV u V Pecnybnuka Bo ®panuuu. Obpa3zoBanue u Pa3sutne
OPI'. «OxoHOoMHUeckoe uyno» Anonuu. Pacnan xonoHuansbHOM cucteMbl. HeokoHcepBaTu3m
BenukoOpuranuu. Peitronomuka B CIIA.
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Hapacranue kpu3HCHBIX SIBJICHUN B COBETCKOM oO1iecTBe B 70-¢ — cepenune 80-X rozoB.
Hosas Koncrutynuusa CCCP. Konuenuus «passutoro counanuzma». Baemnsas nonuruka CCCP
B KoHIle 60-x Havasie 80-X IT.: OT pa3psIKi K 00OCTPEHHUIO MEXIYHAPOHOW 0OCTAaHOBKH.

«Ilepectpoiika»: CyLIHOCTb, LI€TH, 33/1a4H, OCHOBHBIE 3Tanbl, pe3ynbrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIC TeHJACHUMH MHPOBOr0 Ppa3BUTHS HAa COBPEMEHHOM JTare.
CraHoBJieHHe HOBOM poccuiickoii rocynapcrBeHHocT (¢ 1991- mo HacTosimiee Bpems).
JInbepanbHass KOHIENIMS POCCHMCKMX pedopMm: mepexon K pbhIHKY, (HOpPMUPOBAaHUE
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMHUYECKHX
pebopm B Hawame 90-x romoB. Koncrtutynuss Poccuiickoit  ®enepanuu  1993r.
MexHannoHanbHble oTHOUIeHHs. [lonmuTudeckue mapTuu M oOIIeCTBEHHbIE JABIMKeHUs Poccun
Ha COBpeMEHHOM »Jtamne. Poccuss Ha myty MonaepHusanuu. Poccus B cucreMe MHUPOBOM
SKOHOMHUKHM W MEXIYHAPOJHBIX CBsizeil. MupoBoi skoHomMuueckui kpuszuc 2008-2011 rr.
Hosble reononutuyeckoe peanuu B MUPE U UX BIUSHHUE HAa BHEIIHIOK INMOIUTUKY Pocculickoi
®denepannn. ['moGanbHBIE TPOOIEMBI COBPEMEHHOCTH.

4 O0beM yueOHO TUCUUIJIMHBI.

O0BbeM JUCHUTIINHBI
Bup yueOHoii padoTbl Axax, | Acip.
3E
q, q,

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,3 48 36
Jlexuun 0,9 32 24
[Tpaxtrueckue 3ansatus (113) 0,4 16 12
CamocTrosiTesbHasi padora 1,7 60 45
KonTakTHas camocrositensHas paboTa 17
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI ’ 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTeCTaIHsI 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«IIpaBoBenenue»
1 lesab (MCUMIIMHBI — OBJIAJICHUE OCHOBAMH MPABOBBIX 3HAHMI; (HOPMUPOBAHHE OCHOB
MPaBOBOI KYJIbTYPhI U IPABOMEPHOTO MOBEICHUS TPaKTaHNHA CTPAHBI.
2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUACH 10JIKEH:
OO6nanath CIeAyIONIMMI KOMIIETCHIIUSMA U MHAUKATOPAMH UX TOCTHIKEHUS:
VK-11.1, VK-11.2, VK-11.3, OIIK-3.3, OlIK-3.9, OIIK-3.10, OIIK-3.13,
3namu:

— OCHOBBI POCCHUMCKOW NPAaBOBOM CHUCTEMBI U POCCHMCKOrO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHu3aly U GYHKIIMOHUPOBAHUS CyJeOHBIX U MHBIX MMPABONPUMEHUTENBHBIX U
MPaBOOXPAHUTEIbHBIX OPTaHOB;

— TPaBOBBIE W HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodecCHOHATHHOM
NEeSATEIbHOCTH;

— IPaBOBbIE HOPMBI, pErYJUPYIOIIME OTHOIICHHE YEJIOBEKa K YEIIOBEKY,
00IIEeCTBY, OKPYKAOIIEH Cpee;

— TpaBa U 00S3aHHOCTH TPaKIAHUHA;
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— OCHOBBI TPYJIOBOTO 3aKOHO/IaTEILCTBA;
— OCHOBBI XO35ICTBEHHOTO [IPaBa;
— OCHOBHBIEC HAIlPaBJICHUS! aHTUKOPPYILIMOHHOM AesSTEIbHOCTH B PD
Ymemns:

— UCIOJIb30BaTh ATUYECKUE U TMPABOBBIE HOPMBI, PETYIHUPYIOLIUE OTHOILIECHUE
YesloBeKa K 4YelIOBEKY, OOIIECTBY, OKpYXKaloUlei cpele, UCIONb30BaTh MpaBa U CBOOOIBI
YeNoBEeKa U TpakJJaHUHA MPU Pa3pabOTKe COIUATBHBIX IPOEKTOB;

— HUCIOJB30BaTh U COCTaBIATh HOPMATHUBHBIE U IPAaBOBbIE JOKYMEHTHI,
OTHOCSIIIHNECA K MPOPECCUOHATBHON AESITENbHOCTH, MTPEINPUHUMATh HEOOXOIUMBIE MEPHI
K BOCCTaHOBJICHUIO HAPYIICHHBIX MPaB;

— peaJM30BBIBAThH MPaBa M CBOOOIBI YEIOBEKA U TPaXk/IaHWHA B PA3IUYHBIX cepax
KU3ZHEJCATEIIbHOCTH.

Braoemw:
— HaBBIKAMM NIPUMEHEHMS 3aKOHOATENIBCTBA IIPH PEILIEHUN IPAKTUUECKUX 3a4a4.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3zoen 1. Ocnogvl meopuu 2cocydapcmea u npasa

1.1 OcHOBBI TEOpHHM TOCYAAPCTBA

1.2 OcHOBBI TEOpPUHU ITpaBa

Pazoen 2. Ompacnu nybauunoeo npasa

2.1 OcCHOBBI KOHCTUTYLIMOHHOTO IpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOTO MTpaBa

2.3 OCHOBBI YroJIOBHOTO ITpaBa

2.4 Koppymnuus Kak coIMaabHOE M MPABOBOE SIBIICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MTpaBa

2.6 HopmaTtuBHOE TIpaBOBOE peryaupoBaHue 3amuThl HHGopMmaruu. [IpaBoBbie OCHOBBI
3aIIUTHI TOCYAAPCTBEHHOM TalHbI

Pazoen 3. Ompacau wacmnoeo npasa

3.1. 'paxxnanckoe mpaBo: OCHOBHBIE MOJIOKEHUS O0IIIEH YacTu.

3.2. ABTOpCKO€ ¥ TIaTEHTHOE€ TMpaBO W  IMpaBOBas  3allldTa  PE3yJbTaTOB
MHTEJUIEKTYaJIbHOM.

3.3. OCHOBBI XO3SIICTBEHHOTO (TIPENPUHUMATEITHLCKOTO) TTpaBa.

3.4. OcHOBBI cEMENHOTO0 MpaBa

3.5. OCHOBBI TPYJOBOTO MpaBa

Pasoen 4. Ocobennocmu npagogozo pez2ynruposanus npogheccuonarbHol 0esimeirbHOCmu 8
OMOENbHbIX OMPACTAX XUMUYECKOU NPOMbIUTEHHOCTNU

4.1 OcHOBBI  HAaIMOHAIBHOW  O€30MacCHOCTH, TOCYJApCTBEHHOHM  MOJUTHKH U
3aKOHOJIaTEILCTBO B 00J1aCTH 00ecIIeueHUs AIEPHON M paaIualiiOHHON 0€30MMacHOCTH.

4.2 OcoOEHHOCTH TPaBOBOTO PETYIMPOBAaHUS TpyJda pPaOOTHUKOB XHUMHYECKOM
MPOMBIIIIIEHHOCTH.

4.3 HopmaTtuBHO-TpaBOBasi 0aza peryiupoBaHHs XMMHUYECKOH U He()TEXUMHUYECKOH
otpaciu B Poccun.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoii padoThbl Axax | Actp.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexuun 0,45 16 12
[Tpaktrueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHast padoTa 2,1 76 57

39



KonTtakTHas camocrosiTenbHasi paboTa Py 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 75,8 56,85
Bua konTpoJs: 3ayer
AHHOTAIUSA
padoueii mporpaMMbl JUCHUILIMHBI «DUI0cOPuUsD)
1. Heap aucummiauabl «dwmwiocopus» — cPopMHUpPOBATH y CTYACHTOB KOMILIEKCHOE

IpeICTaBiIeHUEe O poiu U MecTte (uiocopuu B cHUCTEME TyMaHUTAPHBIX, COLMAIBHBIX WU
€CTECTBEHHBIX HayK, IO3HAKOMHUTh UX C OCHOBaMHU (UIOCO(PCKOro 3HaHUS, HEOOXOAUMBIMH IJIst
peIIeHHs TEOPETUYECKUX U MPAKTHUECKUX 3aj1au.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUICH T0JIKEH:

OO6nanath CIEIYIOIIUMHA KOMIETCHIUSIMA W WHAMKATOpaMHu UX AocTixkeHus: YK-5.4,
YK-5.5, YK-5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COJEp)KaHWE TJaBHBIX (QHIOCOPCKUX MIKOI M HANpaBICHHMH,
IpeCTaBUTENIed 3THUX WIKOJ, CBSI3b M paziinuve uxX (UiIocoPpCcKux HUAeH, CBSI3b HCTOPHKO-
¢mocopcKkux KOHLEMIHMA C COBPEMEHHBIMU MpoOJieMaMH MHAWBUIYAIHOM M 0OIIECTBEHHOM
KU3HU;

yMeTh: TIOHMMaThb W  AHATU3UPOBAaTh  MHUPOBO33PEHUECKUE, COLMAIbHBIE U
UHAMBUAYyalIbHbIE  MPOOJEeMbl  COBPEMEHHOM  JKM3HM; TPAaMOTHO BECTH JIHUCKYCCHIO,
aHAJTM3UPOBATh OCOOCHHOCTH MEKKYJIbTYPHOT'O B3aUMOJEHCTBHS, OOYCIOBICHHbBIE pa3inyleM
STUYECKHUX, PEJIUTHO3HBIX U LIEHHOCTHBIX CHCTEM, ONUpPAasCh Ha HapaOOTAaHHBI B HCTOPUU
¢mwiocodpun Marepuan; NPUMEHATH MONyYeHHBbIE (UIOCO()CKHE 3HAHUS K PpEIICHUIO
pod)eCCHOHANIBHBIX 3a71a4;

BJa/IeTh: MPEACTABICHUAME O (puiocouu Kak HaAyKe U CUCTEME LIEHHOCTEH, ee MecTe B
CHUCTEME TYMaHUTapHOTO 3HaHHS; OCHOBAaMHU (UIOCOPCKOTO MBIIIICHHUS; KaTeropuaibHbIM
anmapaToM M3y4yaeMoN TUCHMIUIMHBI, GHUIOCOPCKUMH METOAAMHU aHAIN3a PA3IMYHBIX IpoOIeM,
HaBbIKaMU (QMIOCO(CKON KyIbTYpbl Al BBIPAOOTKH CHCTEMHOTO, IEIOCTHOrO B3TJsAa Ha
JeMCTBUTENIEHOCTh M MECTO XUMHUHU U XMMUYECKON TEXHOJIOTUHU B IIETIOCTHON KapTUHE MUPA.

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI

Beenenne. ®unocodus, ee mpoucxoxaeHne U poib B 00IIECTBE.

Pazgen 1. OcHoBHbIe (puitocopcKkue MIKOJIbI.

AnTtnunas  ¢wiocopus (mocokparuku, copuctsl, Coxpar, J[emokput, Ilnaron,
ApHUCTOTENb, IITUHUCTHICCKU-PUMCKast (ustocodus). OCHOBHBIE MPOOJIEMbI CPEIHEBEKOBOM
¢mrocopun u smnoxu Bozpoxaenus. Punocoduss Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemienus. Hemernkas kinaccuueckas dunocodus. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBl Mapkcuctckoil ¢minocopun. OCHOBHBIE HaINpaBICHUS COBPEMEHHOM
bunocodum.

Paznen 2. ®unocodckue KOHUENUUU ObITHS U IO3HAHUS.

[Ipo6nema ObiTHs B uctopuu ¢uiocobun. I[loHATHS MaTepUaIbHOTO M HICATBHOTO.
OcHoBHBIE (unocockre HampaBiICHUSA: MaTepHanu3M W uaeanu3M. [IpuHIMD TI06aMBEHOTO
3BOJIIOIMOHM3MA B COBPEMEHHOW HAYYHON KapTUHE MHUpA.

Konneniumn npocTpancTBa U BpeMeHH B UCTOPUU (HUIIOCO(UU U HAYKH.

[Ipoucxoxaenue cozHanus. Poib Tpyaa B mpoucXoxaeHUH co3Hanus. neanuctuyeckue
U MaTepUaNMCTHYECKue KoHuenuuu co3Hanus. Cosnanume u Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHE.

Konnenun rHoceosorun B HUCTOpUH  (QUIOCOPHM: CEHCyallu3M, pallMOHAIIU3M,
CKEINTUIIM3M, arHOCTUIN3M, KOHIIETIIHS BPOXKACHHBIX UJeH, anpuopu3M. JlnanekTruka mo3HaHus:
YYBCTBEHHOE U paliioHagbHOE. OCHOBHbIE TEOPHH UCTHHBI.

Pasznea 3. IIpoG.ieMbl yesioBeka B pusiocopuu.
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Yenosek kak npeameT ¢pustocockoro ananmsa B uctopuu dpunocoduu. [Ipoucxoxaenne
YeJIOBEeKa: NPHUPOJHBIE U COIMAIbHBIE YCIOBUS AHTPOINOCOLMOreHe3a. buonorumueckoe u
colMangbHOE B yenoBeke. MHAMBUA, MHAUBUIYATbHOCTD, TUYHOCTb.

CMBICT KM3HU W TIpEHA3HAuYeHUE uenoBeka. JKu3Hb, cMepTh, Oeccmeprre. JIBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llenmm w mnennoctu. CBoOoga BOJIM U
OTBETCTBEHHOCTb JUYHOCTU. HpaBCTBEHHBIE, pETUTHO3HBIE, 3CTETUUECKHUE LICHHOCTH.

Paznen 4. ®usiocodus ucTopum U 00ECTBA

YUemoBeK B CHCTEME COIUAIBHBIX CBs3ed. JIMYHOCT, M Maccel, cBoOOma M
HeoOxoaumocTh. Dunocodpuss ucropuu: (opmauvoOHHAs W IUBWIM3ALMOHHAS KOHIIETILIHUN
UCTOpUYECKOro pa3Butus. [IporpeccucTckrue W HUKIMYECKUE MOJENH pa3BuThs. [106ambHbIC
po6sieMbl cOBpeMeHHOCTH. KoHIIenus ycTOMUYNBOro pa3BUTHS U CLIEHApUH Oy IyILEro.

OOmiectBo U ero cTpykrypa. ComuanbHasi, MOJIUTHYECKas W JyXOBHas chepbl
obmectBa. Konnenuuu rocynapcrsa B uCTopuu ¢unocodckoit Mpiciu. ['paxkaanckoe 001ecTBo
Y TIPaBOBOE r'OCYIapCTBO.

Paznen 5. dusiocodcekue npodieMbl XMMUM U XMMUYECKON TEXHOJIOTUH

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

[IpoGnema cooTHOWIEHUS HAayKd U TexXHUKU. ColMaabHblEe MOCIEACTBHS Hay4dyHO-
TEXHUYECKOI0 Iporpecca. DTUYECKUE U HKOJIOTMYECKHE HMIIEPATUBBI PA3BUTHUS HAYKH H
TEXHUKHU.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas poOiieMa XUMUU KaK HAYKH U
npou3BoAcTBa. llemn w  3amaum  xumudeckor — TexHosormu. Crenuduka  XUMHKO-
TEXHOJIOTHYECKOT0 3HaHUA: (PyHIaMEHTaIbHOE U MPUKIIATHOE, IMITUPUIECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunasl yue6HOM paboThI 3E Axkan. 4. Actp. u.

O01mas Tpya10eMKOCTb AU CHUNJIMHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,33 48,4 36,3
Jlexmuu: 0,89 32 24
IIpakTHyeckue 3aHsATUs: 0,44 16 12
CamocrosiTesbHast padoTa: 1,67 60 45
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,67 60 45
Bua koHTpoJs: IK3aMeH

JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI AaTTECTAIIH 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«OCHOBBI IKOHOMHKH U YIIPaBJIeHHSs POU3BOACTBOM»

1 Heab AMCHUNJIMHBI — TIOJAyYE€HHWE CHUCTEMbl 3HAaHUM 00 HSKOHOMHYECKHX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  MPOMBINIICHHOTO  TMPOW3BOJACTBA B CHCTEME
HAI[MOHAJIbHOW 3KOHOMHUKH, (OPMUPOBAHHE SKOHOMHYECKOI'O MBIIUIEHHUS M HCIOJIb30BaHUE
[IOJIYYCHHBIX 3HAHUM B IPAKTUYECKOMN JCATEIBHOCTH.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VK-10.1; YK-10.2; YVK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3,6; OIIK-
3.7; OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16, OIIK-3.17

3nams:

- OCHOBBI JKOHOMHUYECKOU KYIbTYPHI, B TOM YHcIie PUHAHCOBOW TPAaMOTHOCTH;
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- OCHOBBI POCCHUICKON MPAaBOBOM CHUCTEMBI U POCCUHCKOTO 3aKOHOIATENIbCTBA, MPABOBBIE U
HPABCTBEHHO-ITHUYECKHE HOPMBI B chepe nMpodeccHoHaTbHON AeSITETbHOCTH;

- IPaBOBbIE HOPMBI, PETYJIHUPYIOLIHE OTHOIIEHHE YeJloBeKa K YelIOBEKY, OOILIECTBY,
OKPYKaIOILIEHN Cpele;

- OCHOBHBIE KaTErOPUH U 3aKOHBI 3KOHOMUKU;

- OCHOBBI 9KOHOMUYECKOH IEATEIBHOCTH MPEANPUATHUS, €TO CTPYKTYPY U OTPaCIEBYIO
cneunuKy; KIacCUPUKAIHIO MPEANPUITUHN 110 IPAaBOBOMY CTATYCY;

- COJIepKaHKe ATAMOB Pa3pabOTKU OMEPATUBHBIX IIAHOB Pa0OThI IEPBUYHBIX
ITPOU3BOJICTBEHHBIX NOJPA3ACICHUMN.
Ymemy:

- HCTIOJIb30BaTh 3HAHHSI OCHOB SKOHOMUKH TPU MPUHITUHA 00OCHOBAHHBIX PELICHUN B
Pa3IUYHBIX 00JACTSIX NESITENLHOCTH,

- UCTIOJIb30BaTh 3HAHUSI OCHOB YKOHOMUKH IIPU PELICHUH TPOU3BOJICTBEHHBIX 33/1a4;

- OCHOBaMH XO3SIICTBEHHOTO ¥ KOJIOTHYECKOTO IIPaBa;

- IPOBOJAUTH TEXHUKO-3KOHOMHUYECKHUI aHAJIN3 UHXKEHEPHBIX PEIICHUM.
Braoemy:

- HaBBbIKAMHU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUHN B PA3IUYHBIX 00JIaCTAX
KU3ZHEIESITEIIbHOCTH;

- METO/IaMHU pa3pabOTKU MPOU3BOACTBEHHBIX MPOTPAMM U TUIAHOBBIX 3aJaHUM TS
MEPBUYHBIX MPOU3BOJCTBEHHBIX MOIPa3CICHUI;

- HaBBbIKAMHU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIIEHUHN C YIETOM UMEIOIINXCS
OTpaHUYCHUH.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMHU KU

Tema 1: DxoHOMHUYECKHE MOTPEOHOCTH, Onara U pecypchl. DKOHOMHUYECKUE CHUCTEMBI U
uxX  cymHocTb.  OOIIecTBEHHOE  MPOU3BOJICTBO M SKOHOMHMYECKHE  OTHOIIEHUS.
[IpousBoaCTBEHHBIE  BO3MOXHOCTH  OOIIECTBA M JOKOHOMHYEcKkWil  BbeIOOp. KpuBas
MIPOU3BOJICTBEHHBIX BO3MOYKHOCTEH. 3aKOH YOBIBAIOIIEH NpPENeTbHON TMOJE3HOCTH. Tumbel U
MOJENIMd D3KOHOMHYECKHMX CHCTEM. OJEMEHT 3KOHOMHMYECKOM CHCTeMBL. TpagunuoHHas
skoHOMHUYecKas cuctemMa. CoOOCTBEHHOCTh: (hOPMBI U TTYTH UX MPeoOpa3oBaHMs.

Tema 2: PpIHOYHBIN MeXaHU3M clipoca U npeninoxeHus. CoBepiieHHas: 1 HECOBEPILIEHHAs
KOHKypeHIIUU. ToBapHBIA (PHIHOYHBIM) THIT OOIIECTBEHHOTO Mpou3BojcTBa. CyIIHOCTh U
YCIJIOBHSI BO3HUKHOBEHHUSI pblHKA. BUIbI phIHKOB U UX cTpyKTypa. OyHkiuu peiaka. ToBap u ero
cBoiicTBa. Crpoc U npeaokeHrue Ha peiHKe. [[oOHATHE «3IIaCTUYHOCTBY. DIACTUYHOCTh CIPOCca
U TpeIoXKeHus, ToueyHas u pAyroBas. CoBeplIeHHass U HECOBEPIICHHAs KOHKYPEHIIHH.
Mononomnus. Makcumu3zanust npuObLTH MOHONOIUCTOM. OIUTONONHs.

Tewma 3: [loHdaTHe HAIIMOHAJILHOM HSKOHOMHUKHM, OCHOBHBIE MAaKpPO3KOHOMHYECKHE
noka3arenu. [IOHSATUS COBOKYIMHOrO CHpoca M COBOKYIHOTO TPEUIOKEHUs, (PaKTOpPBL,
BIUSIONIME HAa uX w3MeHeHus. [lotpebnenus u cOepexeHus. DKOHOMUYECKHH KpPyrooOopor.
[TpousBoacTBO, 0OMEH U pacnpezenenue. [loTpediaenue, cOepekeHre, UHBECTUIIMH TOBAPOB U
YCIIYT.

Tewma 4: dunancoBas cucreMa u (GUHAHCOBas TOJUTHKA oOmiecTBa. ['ocymapcTBEHHBIM
OIOKET M TOCYHAapCTBEHHBIN nonr. Hajmoru u Hajmorosast cucrema.

Pa3zgen 2. JkoHOMUYECKHE OCHOBBI YIIPaBJIEHHUS POU3BOACTBOM

Tewma 5: Ilpennpusitue Kak CyOBEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMposABIEHUS Ha mnpeanpustud. Ponp chnenuanncra  XUMHUYECKOU
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOW SKOHOMHUKH. lIpennmpusarue — kak
CyOBEKT ®  OOBEKT NPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJAATelbHas  0asa
NpeANPUHUMATENIbCKON  esTellbHOCTU. HopMaTUBHO-TIPABOBBIE AaKThI, PErVIAMEHTHPYIOLIUE
NeSTeNIbHOCTh mpennpustus. OpraHu3alOHHO-TIPaBOBbIe (DOPMBI  MPEANPUHUMATENHCKON
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NEeSTENIbHOCTH U KPUTEPUH UX BbIOOpa. POpMbl COOCTBEHHOCTU. BHEIIHSASI M BHYTpEeHHsIS cpenia
MpeANPUITHS.

Tema 6: MatepuanbHO-TeXHHUECKass 0aza mpou3BoAcTBA. ChIpbeBass W TOIUIMBHO-
JHepreThueckas 0a3a XUMHYECKMX TPOU3BOACTB. [IpOW3BOACTBEHHAas TMporpaMma U
IIPOU3BOJICTBEHHAs] MOIIHOCTh MpeAnpuatus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIHH.
OKkoHOMHYecKkoe OOOCHOBaHME BBIOOpPa ChIpb M TOIUIMBA.  PecypcocOepexeHue.
AnbTepHAaTUBHBIE UCTOYHHUK CBIPbs U SHEepruu. OpraHu3anus CKIaJcKoro X03sicTaa.

Tewma 7: MarepuaabHO-TEXHUUYECKHE pecypcesl HNPEAIPUATHS. OcHoBHbIE
MIPOU3BOJICTBEHHBIE (POHIBI XUMUYECKUX MPEANPUATUI: TOHATHE, KIaccuUKaIMs U CTPYKTYypa.
[lonatue u cTpykTypa OCHOBHBIX cpencTB. OIll€HKa OCHOBHBIX CpEICTB. MeToAbl OLEHKU
OCHOBHBIX (oHI0B. [loKa3aTenu Ucmnonb30BaHMUsI OCHOBHBIX MTPOU3BOJICTBEHHBIX (hoHm0B. M3HOC
U aMopTu3anusi OCHOBHBIX (oHIoB. OrneHka 3()()EKTUBHOCTH HWCIONB30BAHKUS OCHOBHBIX
MIPOU3BOJCTBEHHBIX (DoHAOB. Bocmnpons3BoncTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpenCcTBa
NPEIIPUATHS: TIOHSTHE, COCTaB U CTPYKTypa. McTouHMKN (OopMUpPOBaHUS OOOPOTHBIX CPEJICTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  MPEINPHUITHU.
Onpenenenne NoTpeOHOCTH B 0OOPOTHBIX CPEACTBAX.

Tema 8: TpynoBeie pecypcel npeanpusatus. [lepcoHan nmpeanpusitius U €ro CTpPyKTypa.
OcCHOBBI OpraHu3anuu Tpyaa Ha npeanpusTuu. DPPeKTUBHOCTh UCTIONB30BaHUS TIEPCOHANA U
pabouero BpemeHu. [Ipom3BoauTEeNLHOCTh Tpyda W oruiata Tpyaa. OpraHuzaius 3apaOboTHOM
miaTel Ha npeanpuatud. CocTaB U CTPYKTypa MPOMBIIUICHHO-ITPOU3BOJACTBEHHOTO MEpCOHAA.
[Ipon3BOAUTENBHOCTD TPYya: MOHATHE, IOKA3aTENN U METOAbl u3MepeHus. HauBuayanbHas u
OoOIIeCTBeHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpyda. Pe3epBrl U (aKTOpbl  IMOBBIMICHUS
IIPOU3BOAUTENBHOCTH Tpyaa. DOPMBI, CHCTEMBI U pa3Mep OILIATHI TPyAa Ha NPEIIPUATUN.

Pa3nes 3. TexHNKO-IDKOHOMHYECKHIT aHAJIN3 HHKEHEPHBIX PeLIeHn

Tema 9: JIoxozbl ¥ pacxojbl Ha MPOU3BOJCTBO, U PEATU3ALUIO MPOAYKIIUHU TPEATPUATHS.
W3nepxku TpOW3BOACTBA MTPOAYKIHMH (Ce0ECTOMMOCTH), MPHOBUIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. IloHATHe 3arpaTbl Ha TNPOM3BOACTBO M pealu3aluio  MPOAYKLIHU
(cebectouMocTh). Buapl u 3HadeHwe kinaccudukamuu 3arpar. CTpykTypa 3arpar Ha
MPOU3BOACTBO W PpEATU3ALMI0 MNPOAYKIUHU. TEXHUKO-dDKOHOMUYECKHUN AHAIN3 HHIKEHEPHBIX
pemennii. OCOOCHHOCTH pacueTa 3arpaT Ha MPOW3BOACTBO U PEATH3AIUI0 MPOAYKIUU B
KOMIUIEKCHBIX IpoHu3BOACTBaX. (OCHOBHBIE IIyTH CHWKEHHUs 3aTparT Ha MPOU3BOJCTBO
nponaykuun. Jloxoael mpennpustus. [loHsaTne mpuObUIM U T0XO0/Aa MPEATNPHUSATHS, METOIBI HX
pacuera. PenrabenbHOCTh, €€ BUABI M METOAblI pacuera. [lyTH mMOBbINIEHHS OPUOBUTH H
peHTabeTbHOCTH Ha MPEATPHUSITHUSX.

Tema 10: [lenHooOpa3oBaHue W I1eHOBas MojuTHKA. [leHa Ha TPOMYKIIUIO W TPUHITUTIBI
neHooOpa3oBanus. Buasl nien. CTpykTypa LieHbl, cucTemMa LieH. B3anMocCBs31 1IeH U U3/IepIKeK.
IlenoBas nmonuTuka. Pa3paboTka 11eHOBOM CTpaTeTruu.

Tema 11: ®uHAHCOBO-KPENUTHBIE OTHOLLICHUSA IPEANPUATUI u cucrema
Hanoroobnoxxenusi. I[loHsiTue, cocraB u CTpykTypa (uHaHCOB mnpeAnpusatus. [IpuHIUIBI
HAIOroo6oxkeHusi. Hanoru u miaTtexu, yCTaHOBJICHHBIE 3aKOHOAATEIhCTBOM: BHUJBI, CTaBKH,
00BEKTBI HATTOTOOOJIOKEHHS M CPOKH YIUTAThl HAjora B OIOIKET.

4 O0beM yueOHOI JUCUMIITIMHBI

O0BbeM JUCHUTIIINHBI
Bup yueOHoit padoTbl Axar, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTTTHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
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JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesqibHasi padora 2,10 76 57
KonrtakTHas camocrosiTenbHas pabota 210 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI ’ 75,6 56,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«CounanbHO-IICUX0JIOTHYeCKHE OCHOBBI PA3BUTHUS JIMYHOCTH

1 Heap aucoumianHel — (QOPMHPOBAHHWE COLMATBLHO OTBETCTBEHHOW JIMYHOCTH,
CIIOCOOHOM K CaMOOpraHU3alliU U Pa3BUTHIO, YMEIOUIEH BBICTPAauBaTh U PEaIl30BbIBATH CBOIO
JKU3HCHHYIO CTpPATCrulo, CHOCO6HOﬁ YIIpaBJIsITb CBOUM BpPCMCHCM B HOBBIX COLMUAJIbHBIX
pealusax, B YCIOBUSAX HEMPEPHIBHOIO OOpPa30BaHUSA, YMEIOIIEH OCYIIECTBISATh COLHAbHOE
BSaHMOHCﬁCTBHG " pCaJIM30BbIBATH CBOKO POJIb B KOMAH/IC.

2 B pe3yabTare u3yuyeHHus JUCUMILIMHBI 00YYAKOIIMIACS T0JI5KEH

OGHaI[aTB CICAYIOIUMU KOMIICTCHIIUAMHA U UHAUKATOPAMU UX JOCTUKCHUA:

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

VK-6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3,

3namo:

— CYHIHOCTb HpOGHGM opraHu3al U CaMOoOpraHu3aluu JJUMYHOCTHU, €€ MMOBCACHU B
rpyIIe B yCIOBUSX COBPEMEHHOT0 OOIIeCTBa U HENPEPHIBHOIO 00pa30BaHus;

— METOAbl CaMOOPraHM3allMu M Pa3BUTHUS JIMYHOCTH, BBHICTPAUBAHUS M peaju3aluu
TPACKTOpHUU CaMOpPa3BUTHA, BBIpaGOTKI/I necojiaranuss M MOTHUBAIIMOHHBIX YCTAaHOBOK,
Pa3BUTHSI KOMMYHUKATHUBHBIX CIOCOOHOCTEN U TIOBE/IEHHUS B TPYIIIIE;

- O6H_IYIO KOHIICIIIIUIO TEXHOJIOTUU opraHu3anuui BpPEMCHU W  HOBBIIICHUA
3(PEKTUBHOCTH €0 UCIIOIB30BaAHUS;

— METOAMKHU U3YUYEeHHs COLUAIbHO-TICUXOJOTUYECKUX SIBJICHUM B cepe ympaBieHus

Y CaMOYIMPAaBJICHUS TUYHOCTH, TPYIIIbI, OPTaHU3AIUH.
Ymems:

— IUIAHUPOBAThH U PEIIATh 33/1a4H JINYHOCTHOTO U MPO(HECCHOHAIBHOTO Pa3BUTHS,
— aHaNW3UPOBATh CBOM BO3MOXKHOCTH W OTPAaHUYCHHUS, HCIOJB30BaTh METOIbI
CaMOJIMarHOCTHUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCIIUTAHUS;
— yCTaHaBJIMBAaTh C KOJUIeraMu (oHOTPYIIITHUKAMH ) OTHOIICHHUSI,
xapakTepusyroniecs 3QPEeKTUBHBIM YPOBHEM OOIIEHUS,
— TBOPYECKHM TMPUMEHSATh B PEIICHUM TMPAKTHYECKHX 3a7ad HHCTPYMEHTHI
TEXHOJIOTUH OpraHU3alMy BPEMEHH U MOBBIIEHUS Y)PEKTUBHOCTH €r0 UCTOIb30BaHUS.
Braoemy:
— COIMAIBHBIMU U TICHXOJIOTUYECKUMHU TEXHOJOTUSMHU CAMOOPTaHM3AIMH U Pa3BUTHS
JMYHOCTH, BHICTPAUBaHUS U pealn3alii TPAeKTOPUN CaMOPa3BUTHS;
— WHCTPYMEHTaMH ONTHMH3AIIUN HCIOJIb30BaHUS BPEMEHU, HABBIKAMU ITUTAHUPOBAHHUS
JUYHOTO U Y4eOHOIr0 BpEMEHH, HaBBIKaMU CaMOOOpa30BaHMS;
— TEOPEeTUYECKUMHU U TMPAKTUYECKUMHU HAaBBIKAMU TMPEAYNPEKICHUS U pa3pericHUs
BHYTPUJIMYHOCTHBIX U IPYNIOBBIX KOH(IUKTOB;
— crmoco0aMu MOTHUBAIIMU YJICHOB KOJUIEKTHBA K JIMYHOCTHOMY M MPOQeCcCHOHATBHOMY
Pa3BUTHIO;
— CIIOCOOHOCTSIMM K KOHCTPYKTMBHOMY OOIIEHHIO B KOMaHJE, pe(ieKCUu CBOEro
noBeacHuA U JIUJACPCKUMHU KaYCCTBAMU.
3 Kpartkoe cogep:xaHue JUCUMILIHHbI
Pasoen 1. Obwecmeo. nosbvie ycnous u hakmopsl pazeumus IUYHOCMU
1.3 CoBpeMeHHOE OOIIECTBO B YCIOBHUAX TNIOOAIM3AIIMU U MH()OPMATHU3AIINH.
1.4 CouumanbHble MPOLIECCHI
1.5 WHcTUTyTHI colManu3aliuy JHYHOCTH
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1.6 UuctutyT 06pa3oBaHus

1.7 CoumanpHasi 3HAUUMOCTH NPOdeccu.

1.8 «Mos npodeccus B COBpEMEHHOM POCCHICKOM OOIIECTBEY»

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

2.7 Ilcuxonorust TMYHOCTU

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHS JIUYHOCTH

2.9 Camoopranuzanus U camopean3anus JUIHOCTH

2.10JIn9HOCTh B CHCTEME HEMPEPHIBHOTO 0OpPa30BaHMS

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

Pasoen 3. I'pynna. Coyuanvhvle u ncuxonrocuieckue mexHorocuu epynnosoco no8eoenus
u depcmea

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

3.7.Crmim pykoBoxactBa U juaepctBa. [Ipaktukym  «KomanmooOpa3oBaHue.
JlunepctBo»

3.8. [IpakTukym «YmpaBiaeHue KOHPIUKTHBIMU CUTYAlIUSIMU B KOJUICKTHUBE)

3.9. IlpakTukyM «MOTHBBI TUYHOCTHOI'O POCTa

3.10. ConmnanpHO-TICUXOJIOTHUYECKOE  OOeCreYeHnue  YOpaBJICHHS  KOJUICKTHBOM.
[IpaxTuxkym «VMcKyccTBO yIpaBisiTh OO0

4 O0beM yueOHO# JUCHHUIIJIMHBI

O0beM THCHMILINHBI
Buna yueOHo# padoThI Axan. | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,88 32,0 24
Jlexmm 0,44 16,0 12
[Ipaktuueckue 3ansrus (113) 0,44 16,0 12
CamocTosiTesibHasi padora 1,11 40 30
KonTtakTHas camocrosiTenbHas pabota 111 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI ’ 398 | 29,85
Bua koHnTpoJs: 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«O0mas 1 HeOpraHm4vecKass XMuMUsD)

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

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

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

3namo:

— 3JIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJ;

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

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

— METO/Ibl ONMCAHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COEIMHEHUIA;

— MOJIyYeHHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTraHMYECKUX BEIIECTB.

Ymemn:
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— BBIIOJIHATh OCHOBHBIE XHMMHMYECKHE OIEpallH, OMNPENEIATh TEPMOJNHAMHYECKUE
XapaKTEPUCTUKU XUMUUYECKUX PEaKLUii U PaBHOBECHbBIE KOHIIEHTPAI[UU BELIECTB;

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

— TPOTHO3UPOBATh BIMSHHUE PaA3IUYHBIX (DAaKTOPOB Ha pPABHOBECHE B XUMHYECKHX
peaKIusx.

Braoemy:

— TEOPETHYECKUMHU METOAaMHU OMNHUCAHUsl CTPOCHHUS M CBOMCTB MPOCTHIX U CIIOXHBIX
BEILIECTB HAa OCHOBE JJIEKTPOHHOI'O CTPOEHHS MX aTOMOB M IOJOKEHHS B INEPUOJNYECKOU
CHUCTEME XMMUYECKUX AIIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pabOThI B XUMUYECKOI TabopaTropuu;

— DKCIEPUMEHTAJbHBIMA METOJAaMU OMPEICIICHUS HEKOTOPBIX (PH3UKO-XUMUYIECKUX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Pazoen 1. TlpuHIMTIBI XUMUHT

1.1 Ctpoenue aroma.

BonHoBBIE CcBOMcTBa MarepuaidbHBIX O0O0BEKTOB. YpaBHeHue pe bpoiina. CooTHomieHue
HeonpeneneHHocTel ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHUH [Ipenunrepa.

1.2 Ilepnonnueckuii 3aKOH ¥ NEPUOINYECKAS CUCTEMA.

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

1.3 OkucIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.

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

1.4. Xumuueckas CBsI3b M CTPOCHUE MOJIEKYI.

KoBanentHast cBsi3b, OCHOBHBIE IMOJIOKEHHMSI METOJA BaJICHTHBIX CBsA3ed. PaccMmorpenue cxem
NEepeKpBIBaHUS aTOMHBIX OpOuTasiell mpu oOpa3oBaHMU CBA3e B Mojekynax. | mOpuausanus
BOJTHOBBIX (pyHKIMI. OCHOBHBIE TIOJIOKEHHUST METOAa MOJIEKYJIsipHBIX opoutaneir (MO JIKAO).
Meron T'mnnecnu. OOmme cBeneHUS O KOMIUIEKCHBIX COEAMHEHHUSX, UX CTPOCHHE.
MexxMonekyspHas ¥ BHyTPUMOJEKYIIsIpHAst BOAOPOAHAs CBsA3b. IOHHAs CBSI3b KaK MpeeabHbIHA
ciyyail KoBaJIeHTHOH cBsizu. OOuIMe mpencTaBieHUs] O MEXMOJIEKYJISIPHOM B3aWMOJICHCTBUU:
OPHUEHTALIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. [ToHsiTHE O XMMUYECKON TEPMOJAMHAMUKE.

TepMmoauHamMuyeckue QYHKIHH COCTOSHUS (XapakTepucTudeckne GyHKIUW). BHyTpeHHss
SHEPrUsl U SHTANBNUS, UX (U3HMUECKUN CMBICI. TEepMOXUMHS U TEPMOXUMHUYECKHUE YPABHEHHS.
3akon ['ecca u crnencTBust u3 Hero. [loHaTHe 00 3HTponUU, aOCONIOTHASI SHTPOIHUS U CTPOCHUE
BelecTBA. VI3MeHeHne SHTPOINHY B Pa3JIMYHBIX MTPOLIECCAX.

1.6. ITonsiTue 0 XUMHUYECKOW KMHETHUKE. XMUMHUUECKOE PaBHOBECHE.

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

Hctunnoe u kaxxynieecsi paBHoBecusi. KoHcTaHTa XMMUYeCKOTo paBHOBecHs. CMelieHne
XUMHYecKoro paBHoBecusi, npunuun Jle-1llatense — bpayna.

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

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXkaalomue 00pa3oBaHHWE JKUIKUX  UCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCONMUPOBAHHBIE M HEACCOLMHMPOBAHHBIE AIIEKTPOJIUTHI.
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Crenenp aucconmanuu. KoHcTaHTa aucconmanui. PaBHOBecHE B CHCTEME, COCTOSIICH H3
HACBIIIEHHOTO0 PacTBOpAa MaJlOpPACTBOPUMOIO AJIEKTPOJUTA M €ro KpucTaioB. PaBHOBecue B
pacTBopax KOMIUJIEKCHBIX COeMHEHUM. PaBHOBECHE qUCCOIMAIIMN BOJIbI, HOHHOE TTPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus cosneil.

Pa3zoen 2. Heopranudeckas Xumust

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

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

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

OneMeHTbl 3—12 rpynm mnepuoJuYecKOd CHUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
AIEKTPOHHBIX KOHGUTYpaLlUii, BETMUYHUH PaInyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTETeHEN
OKHCJICHUS, KOOPJAMHAIIMOHHBIX 4YHCeN aTroMoB. llpuponHble coeAWHEHUs, MONYy4YEeHUE U
COTIOCTaBJIEHHE (PU3MUECKUX M XMMUYECKUX CBOMCTB MpOCTHIX BemlecTB. CTpoeHue M cBOWCTBA
OCHOBHBIX THUTIOB coenHeHn. OcoOeHHOCTH f- 2IIeMEHTOB.

4 O0beM yueOHO# JUCHUIIJIMHBI

Beero CemecTp
Bun yueOHo# padoThI 1 2
3E Axan.u. | 3E | Axkan.u. | 3E | Axan. u.
OO0mmast Tpy10eMKOCTb JHCIATITHHBI 12 432 7 252 5 180
Konrakrnast — pabora - g 43 192|311 112 |222| 80
ay/INTOPHBIE 3aHATHS:
Jlexkunn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32 0,89 32 - -
JlaGopatopusbie padotsl (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHAs paboTa 4,66 167,8 2,89 104 1,77 63.8
KoHTakTHas  camocTosTENbHAS i i )
%16"” 4,66 2,89 1,77
MOCTOSITEIbHOE U3yYCHUE 167.8 104 63.8
pa3zeNnoB AUCIUILINHEI
Buasbl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakTtHas pabota — 0.8 0.4 0.4
POMEKYTOUHAsI aTTeCTALIUS 2 1 1
[ToaroroBka k 3K3aMeHy 71,2 35,6 35,6
KypcoBas pa6ora 0,01 0,2 - - 0,01 0,2
KonrtakTtHas pabota — 0.01 0.2 ) ) 0,01 0.2
POMEKYTOUHAs aTTeCTALIUS
Buja uToroBoro KOHTpOJIs: IK3aMeH sk3amen, KP
CemecTtp
Buj yueOHoi1 padoThI Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
OO0mast TpyI0EMKOCTb AUCLUIIIIHHBI 12 324 7 189 5 135
KonTakTHas pabora- | 533 144 3,11 84 2,22 60
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ayIMTOpPHbIE 3aHATHA:

Jlexnun 1,78 48 0,89 24 0,89 24
[TpakTuueckue 3ansatus (I113) 0,89 24 0,89 24 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosTenbnas pabora 4,66 125,85 2,89 78 1,77 | 47,85
KonTakTHass  camocrosiTenbHast i i i
pabota 4,66 2,89 1,77
CamMocTosITeNIbHOE W3y4YECHUE 125.85 78 47.85

Pa3sacJIOB AU CHUIIIIMHBI

Buabl koHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonTaktHas pabora — 0.6 0.3 0.3
IIPOMEKYTOYHAS aTTeCTALUS 2 1 1
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
KypcoBas padora 0,01 0,15 - - 0,01 0,15
KonTakTHas pabora — 0,01 0.15 ) ) 0,01 0,15
MPOMCIKYTOYHAA aTTCCTAIUA

Bua uToroBoro KOHTpoOJIA: 3K3aMeH sk3amMeH, KP

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Oprannyeckasi XUMHSD)

1 Heab AucUMIUIMHBI — IPUOOPETEHNUE CTYACHTAMU 3HAaHUN O CTPOEHHHM OPraHMYECKUX
COCIMHEHUHN, OCHOBHBIX XHMHYECKHX CBOMCTBAX PA3JMYHBIX KJIACCOB OPTraHUYECKHX
COEIMHEHUI U METO/1aX UX MOJy4eHUs, KaK MPOMBIIUICHHBIX, TaK U JIa0OpaTOPHBIX.

2 B pe3yabTaTe u3y4eHUs: TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

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

3namu:

— TEOPETHYECKHE OCHOBBI CTPOEHHMS M CBOMCTB pa3IMUHBIX KJIACCOB OPraHMYECKUX
COCTMHCHMIA;

— CHocoObl TOJMyYeHHs M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPraHMYECKUX
COCTMHCHMIA;

— OCHOBHBIE MEXaHU3MBI ITPOTEKAHHS OPTAaHUYECKUX PEaKLIHii;

Ymemy:

— MPUMEHATh TEOPETUYECKUE 3HAHUS Ul CHHTE3a OPraHMYECKUX COCTUHEHHMH pPa3In4HBIX
KJIACCOB;

— aHAJTM3UPOBATh U MPE/ICKA3bIBaTh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKUX COSAMHEHNH;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHUYECKUX COCIMHEHUH, 33JaHHOTO CTPOCHHS;

Braoemp:

— OCHOBaMH HOMEHKJIATYPHhI ¥ KJIacCH(PUKAIMN OPraHUYECKUX COSINHEHU,

— OCHOBHBIMHU T€OPETUUECKUMHU MTPEACTABICHUSIMUA B OPraHMUECKON XUMUH;

— HaBBIKaMH 00OCHOBAHUS PAlIMOHAIIBHBIX CIIOCOOOB MOTyYEHUS OPraHMYECKUX BEIIECTB.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pazoen 1. Teopus xumuueckoeo cmpoenus u HacvlujeHHvle yene000poovt (VB).

I1.1. [Ipupona xuMHUUYECKOl CBA3U

IIpupona xoBaneHTHOM CBsA3UM.  Dopmynsl Jlerouca. dPopmanbHbil 3apan. Teopus
rubpuanzanuu AO. Teopus OTTaIKWBaHUS AJIEKTPOHHBIX map BasieHTHOH o6onouku (ODI1BO)
dbopma Mornekyn. ATOMHO-OpOUTANIbHBIE MOJEU. DPPEKTh B opranndeckoit xumuu. [Torstre o
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MEXaHU3ME XHMMHUYECKOW peakuuu. [IpomexyTodHble COCAMHEHUS M YaCTHUIbl OPraHUYECKHX
peaKuuii.

1.2 Anxanbl

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

1.3 Crepeounzomepusi

Tumbl  crepeon3oMepoB: KOHPOPMEPH, TE€OMETPUYECKHE H30MEphbl, 3HAHTHOMEPHI.
Onrtuueckass M30MepHUsi. XHUPAIbHOCTh. JHaHTHOMEpHL. Pamemudeckas cmech. CrmocoOb
IPOCTPAHCTBEHHOT'O M300paKEHUSI ONTHYECKUX H30MepoB. OTHocuTeNbHAs U aOCOTIOTHAS
koHpurypamuu. Ilpoexknun dumepa. D,L-Homenkmarypa. R,S-Homenknarypa. I[lonstue o0
ONTUYECKON aKTUBHOCTU COCIMHEHUH C IByMs aCUMMETPUUYECKUMU LIEHTPaMHu.

1.4 I{uknoankaHbl

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

Pa3zoen 2. Henacvluennule yenee000poobi.

2.1. AnkeHsbl

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

2.2 ANKUHBI

I'omonornueckunit  pax.  M3omepusa.  HomeHxmarypa. CriocoObl  TOTYYEHHS.
[IpocTpancTBEHHOE U AIEKTPOHHOE cTpoeHue. Puznueckue cBoicTBa. Peakimy aakuHOB.

2.3. AnkagueHbl ¥ MOJUEHBI

[TonsiTie O TEPUIUKINYECKUX peakiusax. [omonornueckuit psaga.  Kmaccudukamms.
M3omepus. Homenknatypa. CnocoOsl monyudeHusi. Peakuuwm 1,3-ankamuenoB. I[lonsitme o
nepuIMKIndeckux peakuusx. [{ukmonpucoenuuenne. OcobeHHocTr peaknuii Jumbca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeounernus.

3.1 Teopuu apoMaTUYHOCTH.

CoBpeMeHHBIE TIPEJCTABICHUS O CTPOCHHUH OeH30J1a. ApOMaTHYEeCKHIl XapakTep OeH301a.
Dueprus conpspkerus. O0mye KpUTeprun apoOMaTHIHOCTH.

3.2 CoenuHeHns GEH30IbHOTO psiia

N3omepusa. Homenknatypa. CrnocoOsl mosydeHus. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE
crpoenue. Puznveckue cBoicTBa. OOIIast XapaKTepPUCTHKA PEaKIIMOHHON CIIOCOOHOCTH.

Pasoen 4. I'anozenonpouszeoonvie. Cnupmsi, gpernonst, npocmoie 3¢upol.

4.1 'amoreHONMPOU3BOIHBIE

Knaccudukanus. Homenkmnarypa.

Ankwi- w  ammwiraigoreHuasl.  M3omepus. Homenknatypa. CrocoObl  TOJTydeHHS.
IIpocTpaHcTBEHHOE U 2IEKTPOHHOE cTpocHUE. DU3nyeckue CBOKUCTBA.

Peakunu HykIeoQHUIBHOTO 3aMelleHUs] U OTHICTUICHUS. BUMONeKyIspHbIH MeXaHU3M
HYKJICO(DUIBHOTO 3amenieHust (Sn2).

MoHOoMOJEeKyISIpHBIM MeXaHU3M HYKJIeOQHIbHOTrO 3aMenienus. Peakiuu oTiernienus. 3-
OnumunupoBanue. Mexanusmsel E1 u E2. Apomarnueckue ranoreHonpou3BogHble. MexaHu3m
3aMEIICHMs] TaJoTeHa B aKTUBHPOBAHHBIX TrajoreHapeHax (Sn2 apom). HeakTtuBupoBaHHBIC
raJIOT€HONPON3BOHBIE APOMAaTUYECKUX YIJIEBOJOPOAOB; APUHOBBIM MEXAaHU3M 3aMEILEHUs
rajoreHa.

4.2 DeMEeHTOPraHNYEeCKUE COCTUHECHMUSL.

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

4.3 CoupTsl.

Opnnoaromuble cnupthl. Kiaccudukanus wu  HoMeHknarypa. CrocoObl MHOMXydeHHs.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHUE. XMMUYECKHNE CBOMCTRA.

4.4 ®eHonbl

Knaccudpukanmss u HoMeHkiarypa. CrnocoOwl monydeHus. Du3nyuecKkue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE. XUMHYECKUE CBOKMCTBA

4.5 TIpocTtsie a3hupbl

Knaccupukanus u Homenkiatypa. CrocoObl monyueHus. DH3HMYECKHE CBOWCTBA.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOEHHE. XMMUUYECKUE CBOMCTRA.

4.6 DniokcucoeIMHEHUs

N3omepusa.  Homenknarypa.  CnocoObl  mosydeHus.  DuU3HYECKHE  CBOWMCTBA.
[IpocTpaHCTBEHHOE UM DJIEKTPOHHOE CTPOCHHME OTUICHOKCUAA. XHUMHUYECKHE CBOMCTBA.
MexaHu3Mbl peakuuii M HAlpaBiIC€HUE PACKPBITHS Kojabpla. [IpuMeHeHue B NPOMBIIIIEHHOM
OpPraHUYECKOM CHUHTE3E.

Paszoen 5. Anvoecuovl, kemonwvi. Kapbonogule xuciomsl u ux npouzsooHbwle.

5.1. Anpaeruansl U KETOHEI

Knaccudpukamms u HomeHkinatypa. CmocoObl monydenus. DOHU3UYECKHE CBOWCTBA.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA.

5.2 OgHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Knaccupukanmst w HOMeHkiarypa. CrnocoOwl momydenus. IIpocTpaHcTBeHHOE u
ANEKTPOHHOE cTpoeHue. Du3znueckrue cBOMCTBA. XMMUYECKUE CBOKCTBA.

5.3 OyHKIMOHAIbHBIC TPOW3BOAHBIC KAPOOHOBBIX  KHUCJIOT:  TaJOre€HAHTHIPHUIBI
(auMATaIoreHU IbI), AaHTHIPHUIBI, CII0XKHBIE 3()UPBI, aMUJIbI, HUTPUJIBL.

Crnoco6bl monyudeHusi. OCOOEHHOCTH TNPOCTPAHCTBEHHOTO M DJIEKTPOHHOTO CTPOECHUS.
Baxueitine cBoiictBa. Peakuum N- u  O-anunupoBaHus. uUX MexaHu3Mmbl. KeTeHbl u
JAKETEHBI.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

JlukapOOHOBBIE KHUCIOTHI KHUPHOTO W apoMatudeckoro psma. Homenkmarypa. CriocoOsl
nonyueHus. usndeckne u xumuueckue cBoiictBa. ManonoBsiid 3¢up. [lomyuenue. CrpoeHnue,
CH-Kucnotnocts. Peaknum KoHIEHCAlMu MaJIOHOBOTO 3(dUpa U MAJIOHOBOM KHCIIOTBI C
aJIbJETUAMU.

5.5 3ameménabIe KApOOHOBBIX KHUCIIOT.

lanmoreno3amerniennsie kucnotel. Knaccudukanus u HoMmeHkinatypa. CriocoObl oydeHust
O- W [-TaJOTeHO3aMEIICHHBIX KHUCIOT. XHMHYECKHE CBOWCTBA. [ MAPOKCHKHCIOTHI:
kinaccuukanus 1 HOMeHkiarypa. CrnocoOwl momydeHus. OcoOEHHOCTH CBOWCTB o-, B-, V-
THJIPOKCUKUCIOT. JlakToHBl. AMHHOKHCIOTHL. CrocoOwl momyuenus. Ctpoenue. Baxueiimme
buznyeckue 1 XuMHUYeCKre CBONCTBRA.

Pa3zoen 6. Azomcoodepoicawue u cemepoyuriuieckue coeOUHeHUs.

6.1. Hurpocoenuuenus

Knaccupukammss u Homenknarypa. CrnocoObl momydenus. [IpocTpaHCTBEHHOE U
3JIEKTPOHHOE CTpoeHue. XUMHUYECKHe cBoicTBa. TayToMepuss NMEPBUYHBIX M BTOPHYHBIX
anuQaTHIECKUX HUTPOCOeAUHEHNH. Peakium.

6.2. AMUHBI

Knaccudpukamus wu HomeHkinatypa. CnocoObl monmydeHus. Dusnueckue CBOWCTBA.
XHUMHUYECKHE CBOWCTBA.

6.3 A3a- u AMa30CcoeTMHEHUS

[Tonydyenne AMA30COCIMHEHUN peakIWed AUa30TUPOBAHMS: YCJIOBHUS MPOBEICHUSA
peakuMu W MEXaHM3M; pa3IMuusl B YCTOWYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nrazocoenuHeHni. ®dusnyeckue CcBOWMCTBA. [IpOCTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE
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apOMaTUYECKUX IHUAa30COCANMHEHUN B 3aBUCUMOCTH OT pH cpeasl, TayroMepHbIE NPEBPALCHHUS.
Xumnueckue cBoicTBa. Azocoueranue. [lonyuenne u npuMeHenue azacoeiuHeHuil. CuHTe3.

4 O0bem yueOHOH TMCUMILIHHBI.

Cemectp
Bcero
Bt yueGHoii paGoTs! 2 cemMecTp 3 cemecTtp
3F Axan. 3F Axan 3F Axkan.
q. .. q,
OO61m1ast TpyA0EMKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHas padora — ayinToOpHbBIE 3,56 112 1,78 64 1,78 64
3aHATHS:
Jlexmuu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHAs paboTa 4,44 176 1,22 44 3,22 116
KoHTakTHas camocTosTenbpHas pabora 0,4 0,4 -
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB 4,44 159.6 1,22 43.6 3,22 116
JTACITUTITAHBI
Buasbl KOHTpOJIA:
3a4€T ¢ OEeHKOM + + - -
IK3aMeH 1 36 - - 1 36
KonraktHas pabota — mpomexkyTodHas
0,4 - 0,4
arTecTanus 1 - 1
IToaroroBka K 3K3ameny. 35,6 - 35,6
3auéT ¢
Bua uToroBoro KOHTpoJIA: - IK3aMeH
OIEeHKOI1
Beero CemecTtp
B yueGHOi paGoTh! 2 cemMecTp 3 cemecTp
3F AcTp. 3E Actp. 3F Act
q. q, p. 4.
OO6m1ast TpyI0EMKOCTh TUCIUILIMHBI 9 243 3 81 6 162
KonrakTHas padora — ayiuTopHbIE 3,56 96 1,78 48 1,78 48
3aHATHS:
Jlexmuu 1,78 48 0,89 24 0,89 24
[Tpaxtrueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
JlaGopatopusie padotsl (JIP) - - - - - -
CamocrosiTesbHas padoTa 4,44 132 1,22 33 3,22 87
KonrtakTHas camoctosTenbHas pabora 0,3 0,3 -
CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 4,44 1197 1,22 32,7 3,22 87
JACITUTLTAHBI
Buabl KOHTpOJIA:
3a4éT ¢ oneHKoi + + - -
IK3aMeH 1 27 - - 1 27
KonTaktHas paboTa — MpOMEKyTOUHAS
0,3 - 0,3
aTTecTanus 1 - 1
IToaroroBka K SK3aMeHy. 26,7 - 26,7
3auér ¢
Bupa utoroBoro KOHTpoOJIs: . IK3amMeH
OlleHKOI1
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AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIHHBI
«AHAIATHYECKAS XUMUD»

1 Heab IMCHUIUIMHBI — TpuoOpeTeHHe OOyYaloUMMHCS 3HAaHUH M KOMIETEHLU,
HEOOXOAUMBIX JUIsl PELICHUs KOHKPETHBIX 3a/1a4 XMMUYECKOI0 aHajIu3a.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:
Obaaoamse CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:
OIIK-5.1; OIIK-5.2, OIIK-5.4; OIIK-5.6

Buame:

—  OCHOBHBIE TMOHSATHUS, TEPMHUHBI, METOJIbI U MPUEMbI KQU€CTBEHHOTO U KOJUYECTBEHHOTO
XHMHYECKOTr'0 aHaIN3a;

—  TEOpEeTHYECKHE OCHOBBHI (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3a;

— TPUHOUINBI  pabOTBl  OCHOBHBIX TPHOOPOB, HCIHOJIB3YEMBIX [UJISI  MPOBEICHUS
KauyeCTBEHHOTO M KOJIMYCCTBCHHOI'O aHAIIN3a;
Ymemo:

— MPUMEHATH TPUOOPETECHHBIC MPAKTUICCKUE HABBIKU B MPOPECCHOHAIBHON NeSTeIbHOCTH
JUISL pEUIEHUS] KOHKPETHBIX AaHATMTUYECKUX 3a]1a4;

— TMPOBOIUTH OOOCHOBAHHBIM BHIOOp METO/JA aHANU3a C YYETOM Ieleid M OCOOCHHOCTEH
JTAaHHOM MPAKTUYECKOH 3a/1auu;

— TPOBOJUTH PACUETHI HA OCHOBE MPOBEACHHBIX MCCIIEI0BAHMIA;

—  TPOBOJUTH METPOJOTMYECKYIO OIEHKY pPE3YyJbTAaTOB KOJUYECTBEHHOIO XHUMHUYECKOTO
aHanmM3a
Bnaoemn:

— OCHOBaMHU METPOJIOTUYECKON OLIEHKU pe3yJbTaTOB KOJIMYECTBEHHOTO XHUMHUUYECKOTO
aHaIN3a;

— IpUEMaMU UHTEPIPETAIMU PE3yJbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKHUX OIIEHOK;

— METOAOJOTHEH XHUMHYECKUX U (U3MKO-XUMHUECKHMX METOJOB aHalIn3a, IHPOKO
HCIIOJIB3YEMBIX B COBPEMEHHON aHATUTUYECKOMN IIPAKTUKE

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. inentudukanmsi HOHOB 3JIEMEHTOB B PaCTBOpax

1.1 BBeneHue B COBpEMEHHYIO aHAIUTUUYECKYIO XUMHUIO.

AHanuTHuYecKass XMMHUS KaK OCHOBAa METOJOB M3Y4YEHHUS U KOHTPOJIS XMMHUYECKOTO COCTaBa
BEIIECTB B MaTepUAIIbHOM IPOU3BOJICTBE, HAYYHBIX MCCIIEJOBAHUSAX, B KOHTpOJIE OOBEKTOB
OKpY’Karolien cpenbl. Bunbl ananuza. DJIeMEHTHBIA, MOJCKYJISAPHBIN, (a30BbIM M WU30TOMHBIN
ananmu3. KonnyecTBeHHBIN U KaUeCTBEHHBIN aHAIN3 OPTaHUYECKUX M HEOPraHMUECKUX BEILECTB.
XuMmuyeckue, (QU3NKO-XUMUYECKHE METOAbl aHallh3a, WX B3aUMOCBS3b, COOTHOILIEHHE U
NpUMEHEHUE. AHATUTUYECKUM CHUTHAJl KaK HOCUTENIb KAaYeCTBEHHOW U KOJIMYECTBEHHOMU
uHpopmaruu 06 o0bekTe aHanu3a. [locTaHOBKa aHATMTHYECKON 3a7a4uu. AJITOPUTM MPOBEICHUS
aHanmu3a: oTOOp cpeaHel MpoObl, MOATOTOBKA MPOOBI K aHAIM3y, U3MEPEHHE aHATUTHYECKOTO
CUTHAJIa U ero METPOJIOrMYecKasi OlIEHKa, pacyeT pPe3yJbTaTOB aHalIM3a U MX MHTEpIpeTalus.
[Ipumeps! pemieHus 3a1a4 aHATUTHYECKOTO KOHTPOJS B XUMHUECKOW TEXHOJIOTHM, B aHAJIM3e
00BEKTOB OKpYyXkatouiei cpenpl u ap. [ToHsITHS 0 COBpeMEHHBIX METOJaX 3JIEMEHTHOT'O aHajIu3a:
aTOMHO-DMHUCCUOHHBIA aHaJN3, aTOMHO-a0COPOIMOHHBIN aHaIMU3, PEHTIeHO(IyOpeceHTHBIN
aHaJIN3.

1.2 Cneunduka 3a1a4 aHATUTUYECKON XUMUU.

OcHoOBHBIE TepMHUHBI aHaUTHYEeCKOoW xumuu. OOHapyxeHue. OmnpeneneHue. AHAIN3.
AHaIMTHYECKUE XMMHMYECKHE PEaKLUUU KaK OCHOBAa XMMHYECKOro aHanusa. KauecTBeHHbIE U
KOJIMYECTBEHHbIE aHAJUTHUYECKUE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEAbIBISIEMbIE K HUM.
Crienuduka aHATUTUYECKUX PEAKIMHA, HCIOJNB3YeMbIX B aHaju3e. AHaluTHUeckas Gopma u
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QHAIUTUYECKUE TpPU3HAKU. AHAIUTUYECKHE pEaKIUH U  aHAJUTHYeCKHe  3(PQEeKThL
XapakTepuCTUKU  QHAIMTHYECKUX  PEaKIIHil: YYBCTBUTEIHHOCTb, n30MpaTeTbHOCTh
(cemekTBHOCTH). [ 'pynmoBeie, oOIMe, YacTHBIC, XapaKTEpHbIE M CIENU(PUICCKHUE pPEaAKIUH.
[TyTr noBbIIeHUsT U30UPATETHHOCTH U YYBCTBUTEIILHOCTH aHATTUTHUECKUX PEAKIIUN.

1.3 Xumuueckue paBHOBECHS B TOMOT€HHBIX U T€TEPOreHHBIX CUCTEMaX, MPUMEHSIEMbIX
B AHAIMTUYECKON XUMUMU.

OcCHOBHbIE THUIBI pEaKIM, MNPUMEHSEMBIX B AaHATUTUYECKOW XUMHUHU (OCaXICHUS,
KHCIIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHUsl, OKUCICHUS-BOCCTAaHOBIIEHUS ). COCTOSTHUE NOHOB
JJIeMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHS  aHAJIUTHYECKUX  pEaKLUM:
TEPMOJIMHAMUYECKUE, KOHIIEHTPAIIMOHHbIE, YCIOBHbIE. (DAaKTOPHI, BIUAIONIME HA XUMHYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHWE, OOpa30BaHME  MaJOPACTBOPUMBIX  COCAMHEHUH,
W3MEHEHUE CTENEHU OKHUCIEHUS OMNpPENeNsieMOro HOHA, BIUSHUE MPUPOJbI pPaCTBOPHUTEIS,
MOHHOM CHJIBI, TEMIIEPATYPhI, COCTaBa pacTBOPA).

PaBHOBecuss B AaHAJIUTUYECKH Ba)XXHbIX MPOTOJUTUYECKUX cUcTeMax. KOHCTaHTbI
KHCJIIOTHOCTH M OCHOBHOCTH. Y paBHEHHs MaTepuaabHOTrO Oananca. Beraucnenue pH pactBopoB
KHCJIOT M OCHOBAaHWM pa3jIMYHON CHJIBL, CMeceil KHUCIOT M OCHOBaHMH. BydepHbie pacTBOpHI,
UCIIOJIb3yEMbIE B XMMHUYECKOM aHaju3€: MX COCTaB, CBoWcTBa (OydepHas e€MKOCTb, 00J1acTh
OydepupoBanus), pacuer pH, mpuMeHEeHHE B aHATUTHYECKON XUMUH.

AHanuThyYecKWe  peakUMM  KOMIUIEKCOOOpa3OBaHUS,  OCaXKIEHUS,  OKHUCICHUS-
BoccTaHOBJIeHHs. OOIIMe, CTyleHYaThle U YCIOBHBIE KOHCTAaHThl YCTOWYMBOCTH KOMILIEKCHBIX
coenuHeHU. lcronp3oBaHWe peakIuii KOMIUIEKCOOOpa30BaHUS B AHATUTHYECKONW XUMUHU
(oOHapykeHHE ¥ KOJMYECTBEHHOE OMpeielieHue, MacKupoBaHue). Vcrmonp3oBaHUE peakiuit
OCKICHHUSI B AaHAIUTHYECKUX UeisaX. KoHCTaHTa paBHOBECHS peakUUd OCaXACHUS-
pacTBopeHus; (PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTH OCaJIKOB. PacueT ycroBuil ocaxxaeHus u
pacTBopeHHUsi 0caakoB. OKHCINUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecus. CTaHOApTHBIM H
peaIbHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC TOTEHIIAATIBI.

Xumudeckue U GU3NKO-XUMHUECKHE criocoObl onpeaenenust pH pactBopoB. PaBHOBecHst
AHATUTUYECKUX PEAKINA KOMIUIEKCOOOpa30BaHus U ynpaBiieHue uMu. DakTopbl, BIUSIONIUE Ha
HaIpaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecuss U ee
XHUMHKO-aHAJIUTHYECKOE 3HaueHue. PacueT ko pUIMEeHTOB MOOOUHBIX PEaKIIHA.

1.4. KauecTBeHHBIE M KOJMYECTBEHHBIE AHAIMTHUYECKUE DPEAKLUUHA C OPraHUYECKUMH
AQHAJTUTUYECKUMHU PEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEIECTB.

Oprannueckue ananutudeckue peareHTsl (OP). Knaccudukanus OP nmo tuny peaknumii ¢
HeoprannmueckuMu uoHamu. KomrmuiekcooOpasytomme OP  u  cTpoeHHe WX  MOJEKYI:
(GyHKIIMOHAIbHO-aHAIUTHYECKAs M aHAJUTHKO-aKTWBHasi  rpynmnbsl.  OcoOeHHOoCcTH U
npeumMyIiecTBa ucnonb3oBanus OP, o0nactu npumeHeHus. J[OMOTHUTENHHO: TeOpUsl NEeHCTBUS
KoMIuiekcooOpazywmmx OP, yuer monHoro coctostaust OP u Meramna. ['unoresa anamoruii u
IIPaKTUYECKHE BbIBOABI M3 Hee. [Ipupona xmmumdeckoi cBs3u B Komiulekcax OP ¢ monamn
METaJUIOB W €€ TMpOsBJIEHWE B I[BETHOCTH KOMIUIEKCOB. Peakumm OP ¢ xpomodopHbIMU
anieMeHTaMu. HTEHCUBHOCTh OKPACKU aHATUTHYECKUX (POPM U MHTCHCUBHOCTH TOTJIOIICHUS.
Hcnonp3oBaHre peakifii OpraHM4ecKuX peareHToB B (POTOMETPUUECKOM aHAIN3e.

Pa3zoen 2. KonmndecTBeHHBIN XUMUYECKUI aHATTN3

2.1. IlpuHUMIBI ¥ 3842491 KOJTMYECTBEHHOTO aHAJIU3A.

Krnaccudukanuss MeTo0B KOJIMYECTBEHHOTO aHalu3a. TpeOoBaHUS, MpPEabsIBISIEMbIE K
XUMHUUYECKHM peaKkUUsM B KOJMYECTBEHHOM aHaju3e. JTambl KOJMYECTBEHHOTO OIpe/eeHHUS.
XapakTepucTuka pe3yJabTaTOB KOJIMYECTBEHHOTO XHMMHUYECKOro aHanuza. OrnpezeneHue
collep’kaHUsl BellecTBa B pacTBope, pacyeTHble ¢opMynbl. CrnocoObl MpeacTaBlieHus
pe3yapTaToOB aHanu3a. TecThl HA BBISBJICEHHE CUCTEMAaTUYECKHX IMOTPEIIHOCTEN B pe3yibTarax
KOJMYECTBEHHOTO XMMHUYECKOT0 aHanu3a. [Ipo6ooTdop u mpodomoaAroToBKa.

2.2. Turpumerpudeckuil ananu3. TUIBI peakluii, UCTIOIb3YEMBIX B THTPUMETPHUH.
TpeboBanusi, MpebsBIsSEMbIE K HUM.
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[Ipunnun Ttutpumerpuu. TutpoBanwe u ero dtambl. ['paduueckoe wu3o0pakeHUE
npoliiecca TUTPOBAHUSI — KPUBBIE TUTPOBaHMS, UX BUIbL. CKA4OK Ha KPUBOM TUTPOBAHUS, TOUKA
skBuBasieHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). [lepBuuHble U BTOpUYHBIC
cTanmapThl. [IpreMbl TUTPUMETPUYECKOTO aHalIW3a: MpsSIMOe U OOpaTHOE THUTPOBAHHE,
KOCBEHHBbIE METOJbl. THIIBI pEakUuid, HCIOIb3YEMBIX B THUTPUMETPUYECKOM aHAIMU3E;
TpeOOBaHUS, MIPEABSIBISIEMBIC K HIM.

JIonoOTHUTENBbHO: HWHCTPYMEHTAJIbHBIE MeToAbl uHaukauuu T1T3. IloTeHnmomMerpuueckoe
tuTpoBanue. Meron I'pana. [lpyrue crnocoObl yCTaHOBJIEHUS! KOHEYHOM TOUKU TUTPOBAHUSI.

2.3. Peakiuu HeWTpau3alui B KOJUYECTBEHHOM XMMHUYECKOM aHAJIU3E.

Meroapsl  KHUCIOTHO-OCHOBHOTO  TUTpoBaHHs. CylIHOCTb METOJla  KHUCIOTHO-OCHOBHOTO
TUTpOBaHUA. KprBble KHCIIOTHO-OCHOBHOTO TUTPOBAaHMS. Pacuer u MocTpoeHne TeOpeTUIECKUX
KPUBBIX THTPOBAHHSI CHIIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTONHTOB. DaKTOPHI, BIUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHMs. CrocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKU TUTpOBaHUS. KMCIOTHO-OCHOBHBIE MHIUKATOPHI, UHTEPBAI MEPEX0JIa OKPACKU
UHAMKaTOpa, noka3atenb tutpoBanus (pT). IlpaBuno BeIOOpa MHAMKaTOpa JUIsi KOHKPETHOTO
cayyass  TuTpoBaHus.  [IpakTudeckoe  MpPUMEHEHHME  peakUMid  KUCIOTHO-OCHOBHOT'O
B3aUMOJIUCTBUS. [lOTEeHIIMOMETPUYECKOE TUTPOBAaHUE HA OCHOBE PEAKIUMHA KHUCIOTHO-
OCHOBHOT0 B3aumo/jieiicTBUsl. IHIMKATOpHBIE OTPEIIHOCTU U UX OLICHKA.

2.4, AHAIUTHYECKHUE PEAKIIMH KOMIUIEKCOOOPAa30BaHUS M OCAXKICHHS B KOJTUYECTBEHHOM
XUMUYECKOM aHaIHU3e.

Hcnonb3oBaHue KoMIUIEKCOOOpa3oBaHUS B XMMHYECKOM aHanuie. Heopranuueckue u
opraHuyeckue Jauranabl. KoMriekcoHsl U MX CBONCTBA. Y CIIOBHBIE KOHCTaHThl YCTOWYMBOCTHU
KOMIUIEKCOHATOB M MX MpaKTHYecKoe Hcrmojb3oBaHue. OOOCHOBaHHE BbIOOpAa ONTHMAaJbHBIX
YCIIOBHM  KOMILJIEKCOHOMETPUUECKOTO TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOTO
TuTpoBaHus. DakToOpbl, BAUSIONIME HAa BEJIWYMHY CKauka Ha KPHUBBIX TUTpoBaHUA. CrocoObl
ycranosnenust T.9. u K.T.T. MeramioxpoMHble HHAMKATOPbI, IPUHIMIT UX JeicTBUsA. Bbibop
WHJUKATOpa [ KOHKPETHOIO CiIy4ash TUTPOBAHMS. AHAIUTHUYECKHE BO3MOKHOCTU METOJIA
KOMILIEKCOHOMETPUYECKOTO TUTpOoBaHus. [IpMeHeHne KOMIJIEKCOHOB B aHAIMTUYECKOU XUMUU
B KauecTBe MAaCKUPYIOIIHUX areHTOoB. [IpumeHeHue XUMHYECKHUX peakumii
KOMIUIEKCOOOpa3oBaHus B (OTOMETPHYECKOM aHAJIM3€, B METOJE KOHIYKTOMETPHUYECKOTO
TATpoBaHusA.  Peakumm — ocaxaeHMss B KOJIMYECTBEHHOM  XHMMHYECKOM  aHAJIM3E.
I'paBumerpuueckuii ananu3. Teopernueckoe 00OCHOBaHHME BbIOOpA ONTHUMAIBHBIX YCIIOBHMA
OCXKICHHSI KPUCTAIMYECKHX M aMOpHBIX ocaakoB. lIpuMeHeHHMe XUMHYECKMX peakIui
OCKICHHUS B METOJIE MOTCHIIMOMETPUYECKOTO THTPOBAHHS, B METOAC TYpOUTUMETPUU.
OcoOeHHOCTH PpeaKIuii KOMIUIEKCOOOpa30BaHMs (XelaTooOpa30BaHUs) HOHOB METALIOB C
OATA. OcagutenbHOE TUTPOBAHHUE.

2.5. AmnanuTHYecKue peaklUu OKHCIICHHUSI-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMUYECKOM aHaIHU3e.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHASL PEAKIUSI U  OKUCIUTENIbHO-BOCCTAaHOBUTEIIBHBIN
noteHnuan. KOHCTaHThI pPaBHOBECHUS OKUCIMTEIHLHO-BOCCTAHOBHUTEIBHBIX peakiuii. Bribop
TUTPAHTA U ONTUMAJIBHBIX YCIIOBUWA TUTPOBAaHMs. KpHBBIE OKHCIUTEIBbHO-BOCCTAHOBUTEIBHOIO
TUTpOBaHUsA. DaKTOpPbI, BIMUIIONIME HA BEJIMYMHY CKauka Ha KPUBOM TUTpoBaHuA. MHaukanums
KOHEYHOM TOYKM THUTPOBaHHUS XHUMHUYECKMMU M  (U3UKO-XMMHYECKHMHU  METOJAMHU.
IIepmaHranaromerpusi. XapakTepucTuka MeToa. VYcenosus [IPOBEIECHU
NIEpMaHraHaTOMETPUYECKHUX ONpeEICHU. Bemectna, onpenensieMble
NepMaHraHATOMETPUYECKUM MeToJloM. JlocToMHCTBa W HemocTtatku Meroaa. Hopomerpus.
XapakTepucTUKa METOJa, YCJIOBUS IPOBENCHHUS HOJOMETPUUYECKOTO OIPEACIICHUS BEIIECTB.
JocTronHcTBa M Henmocrtatku Metona. [IpumeHeHHne peakuuil OKHUCICHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHIHOMETPUIECKOTO TUTPOBAHMSL.

2.6. MonooOmeHHast xpoMaTorpadus B KOJIMYECTBEHHOM XMMHUYECKOM aHAU3e.

TpeOoBanus, mpeabsABIsieMble K pEakusiM HOHHOro obmeHa. M3orepma wmoOHHOIO
oOmeHa. BbiOOp onTUManbHBIX YCIOBHM MOHOOOMEHHOTO pasfesieHus BemiecTB. IIpumeHenue
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MOHOOOMEHHOM Xpomatorpaduu B aHAIUTUYECKON XMUMHHM OpPraHMYECKHUX W HEOPTraHUYECKHX
COCMHEHU: pa3/ieNieHHe, OYMCTKA, KOHIIEHTPUPOBAHHE U T.1I.

Pa3zoen 3. BBenenue B pusnko-xuMuyeckue (MHCTPYMEHTAIbHBIC) METOIBI aHAIH3a

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

Knaccudukanus GU3nKo-XMMUYECKUX METOJOB aHaidn3a. AHAIMTHYECKHH CHUTHAT Kak
uHpopMaTuBHAs (QYHKIHUS COCTaBa BEUIECTBA M €ro KoyndecTBa. [Ipumepsl aHATUTHYECKHX
CUTHAJIOB U UX u3MepeHuii B OXMA.

3.2. MeTposioruyeckie OCHOBBI aHATUTHYECKUX METOIOB.

OcCHOBHbBIE aHAJTUTHKO-METPOJIOTMUYECKUE XapaKTEPUCTUKH METOJOB U Pe3ylbTaToB
aHanmu3a, CIOCOObl MX OLEHKU: Tpeaen OOHapyXeHus, Kod()(UIMEHT YyBCTBUTEIHHOCTH,
HIDKHSIST M BEpXHsS TpaHHIla Juana3oHa OMNpEeNeNsieMbIX COAEpKAHHUM, CeIeKTUBHOCTD,
IOPEUU3NOHHOCTh B YCIOBHSIX CXOIUMOCTH (TIOBTOPSEMOCTH) M BOCIPOU3BOIMMOCTH,
MPaBUIILHOCTB, dKcIpeccHoCTh. O000mennsie cBenenus o ['OCT P UCO 5725 (2002).

3.3. OO6mas XapaKTepUCTKa CIEKTPAJIbHBIX, IIEKTPOXUMHUYECKUX U
xpomaTorpauueckux  MeTonoB  aHanu3a.  IIpencraBinenne o0  (OTOMETPUYECKUX,
MOTEIMOMETPUYECKUX METOJaX aHaJIN3a 1 MIOHHOOOMEHHOW XpoMaTorpaduu.

4 O0bem yueOHOH THCHUILINHBI

O0BbeM THCHUTIIHHBI
Bun yueOHo# padoThI Axan. | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,79 64 48
Jlexun 0,45 16 12
[Ipaktrueckue 3ausrus (113) - - -
JlaGopatopusie padotsl (JIP) 1,34 48 36
CamocTosiTesibHasi padora 2,21 80 60
KonTakTHas camocrositensHas paboTa 0,4 0,3
2,21
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 79,6 59,7
Buja HTOrOBOro KOHTpPOJIS: 3a4er c oneHkom

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«DPuznueckass XuMHsI»

1. Ieab IMCHUIIMHBI — PAaCKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOIIHUX XOJIOM
XMMHYECKOT0 IpoIecca, MoKa3aTh 00JacTU MPUIOKEHUS ITHX 3aKOHOB U HAY4YMTh CTYJCHTa
IPAMOTHO IPUMEHATh UX IIPU PELUICHUU KOHKPETHBIX TEOPETUYECKUX M NPAKTUYECKUX 3a1ad,
MOHATH OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH IIPOTEKaHUA XUMHUECKUX IIPOLIECCOB U POJIb
KaTajln3a i1 XUMUYECKON TEXHOJIOTUN.

2. B pe3yabTraTe u3y4yeHUs TUCHHUILUIUHBI 00yYAIOIIHACH 10JI7KEH:

Obnadams CIENyONMMHA KOMIIETCHIIUSAMU U WHAUKaTopamu ux noctiwkenus: OITK-1.3,
OIIK-1.7, OIIK-1.11.
Buame:
— OCHOBHBIC 3aKOHBI (DU3HUYECKOM XWUMHHU, B3aUMOCBSI3b (U3HMYECKUX W XUMHYECKHX
XapaKTEPUCTHUK IMPOIIeCCa;
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NyTA ONPEIEICHUS BaXKHEUIINX XapaKTEPUCTUK XUMHUYECKOTO PABHOBECHS (KOHCTAHTHI
paBHOBECHsI, pABHOBECHOTO BBIXOJA MPOAYKTA, CTCTICHH MPEBPALIEHUS UCXOIHBIX BEIICCTB)
Y BIUSHUS PA3INYHBIX (DAKTOPOB HA CMENICHUE XMMHUYECKOTO PABHOBECHS;
TEPMOJIMHAMUYECKOE OMMCAaHUE CBOMCTB UACAIbHBIX U HEUJICATbHBIX PACTBOPOB, MOJIXO/bI K
HaXO0K/ICHUIO MapIHUATLHBIX MOJISPHBIX BEJTMYHH KOMIIOHEHTOB PacTBOpA.
TEOPHIO TATbBAHUYECKUX SIBIICHUN;
TEOpPHH KUHETHKH, MYTH TEOPETUYECKOTO pacyeTa CKOPOCTEH XMMHYECKHUX PEaKIUd H
OTPaHUYEHUS B IPUMEHUMOCTHU PACUETHBIX METOJIOB;
OCHOBHBIC YEPTHl TOMOICHHOTO M TETEPOTreHHOTO KaTalnu3a, MPUYUHBI YCKOPCHUS
XUMHYECKOT0 MpoIiecca B MPUCYTCTBUH KaTaIU3aTopa.

Ymemn:
NPUMEHATh TEOPETUUYECKUE 3HAHUS W OKCIEPUMEHTAIbHBIE METOAbl HCCIEAOBaHUS
(Gu3nUecKoil XMMHUHU TIPU pelIeHUH NMPo(hecCHOHAIBHBIX 3a/1a4;
MPEACKa3bIBaTh M HAXOJUTh ONTHMAJIbHBIC YCIOBHS MPOBEACHUS XUMHUUYECKOTO MpoIecca ¢
LEJIbI0 MOTYYEHUsI MAKCUMAIbHO BO3MOKHOT'O BBIXO/a MHTEPECYIOLIEr0 MPOIYKTa;
MPUMEHATh TEOPETHYECKHUE 3HAHUS W OKCICPUMEHTAIbHBIE METOABl HCCIEAOBAHUS
(GU3UYECKON XMMHHM I PEIICHHS BOMPOCOB, BO3HUKAMOIIMX IMPH H3YYCHUU KHHETHKU
XAMHYECKUX PEaKIUid;
MIPOBOJIUTh AHAIM3 M KPUTUYECKH OIICHWBATH IOJIYYCHHBIC DKCIIEPUMEHTAJbHBIC JaHHBIC,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemw:
KOMILJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJO0B (PU3MUYECKOM XUMHHU JJIsl pelIeHUs
KOHKPETHBIX MCCIICIOBATEIHCKUX 33]1a4;
HaBBIKAMHM ONPENENICHUsI COCTOSIHUS PABHOBECUST M CaMOIPOU3BOJIBHOTO HaIpaBiICHUs
XUMHYECKOTO MPOIIecca;
3HAHUSIMA OCHOBHBIX 3aKOHOB (PM3WYECKOW XUMHUHU ISl CONEPIKATEIbHONW HHTEPIpETAINH
TEPMOJIMHAMUYECKUX PACUETOB;
METO/JaMH ONpEeNIeTICHUsI TOpsAIKa U CKOPOCTH PEaKlHUH, YCTAHOBJICHUS JIMMHUTHPYIOLIEH
CTaJuU U MEXaHU3Ma U3y4aeMOM XUMUYECKOU peaKIuH;
HaBBIKAMHM  COCTAaBJICHUS TajJbBAaHMYECKUX DJJIEMEHTOB IS  IIEJIEH  OmpenecHus
TEPMOJIMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEIyEMOM pEeaKInu;
3HAHUSIMHA OCHOBHBIX 3aKOHOB XHMHYECKOW KWHETHKH, BIUSHHS Pa3IUYHBIX (DAKTOpOB
(Temmeparypsl, JaBICHUS, KaTaIu3aTopa) Ha CKOPOCTh XMMUYECKON PEaKIUH.

3. KpaTrkoe comepkanue Q11 CUUIIIHHbBI

5 cemecTp

Paznea 1. Xumunueckasi TepMOAUHAMHUKA

1.1. IlepBblii 3aKOH TEPMOAMHAMUKHU

TepMOILI/IHaMI/ILIeCKI/IC CUCTEMBI U TCPMOJMHAMUYCCKHUE ITapaMETPhI. OKCTEHCHUBHEIC H

MHTEHCUBHBIE CBOWCTBAa CHUCTEMBbL. TepmoauMHaMHuecKuil mpouecc. OYHKIUU COCTOSHUSA M

¢yHkuuu mporecca. BHyTpeHHsIsI SHeprusi U SHTANbIUs, UX cBoiicTBa. Temora u pabora Kak
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dbopmbl mepenaun >Hepruu. PaboTa pacmupeHus raza W moJsiesHas padbora. DOpMyITUPOBKH
MEpPBOro Hayala TEPMOAMHAMHKHU. B3auMOCBS3b TEIIOTHI, pabOThl U M3MEHEHUS BHYTPECHHEU
SHEPruu B U30XOPHOM, H300apHOM U U30TEPMUYECKOM Ipoleccax. TermioéMKOCTh BEIIecTBa —
W30XOpHasl WM u300apHas, MoOJIApHas, ynaeiabHas. TemmoéMKOoCTh WICANBbHBIX Ta30B,
B3aUMOCBsI3b MOJISIpHBIX TeroéMmkoctet Cp u Cv uaeanbHOro raza. Termmo€éMKOCTh TBEPIbIX
BCIIECTB W JKUJIKOCTEH. 3aBUCHMOCTh MOJIAPHON H300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEMIEPATyphl, SMIIMPUUYECKUE YPAaBHEHUS (CTEMIEHHBIE PSJIbl), UX MPUMEHUMOCTh. 3aKOH KyOOB
Hebas, npaBunio romonra u Iltu. Cpennsas nzobapHas TEIIOEMKOCTh BEIIECTBA B MHTEPBAJIC
TeMIiepatyp. TeMriepaTypHasi 3aBHCUMOCTh TpHpalnieHus sHTansnun BemectBa (Hr — Ho) npu
IIOCTOSIHHOM JaBlIEHHMH C Y4€ToM (Pa3oBbIX mepexonoB. TemaoBoil 3pGeKT XUMHUYECKOTro
nporiecca. OCHOBHOE cTaHmapTHOe coctosiHue. CTaHAapTHBIE SHTANBIHMHU OOpa30BaHUA U
cropanusi BemiecTB. [IlpumeHeHune 3akoHa ['‘ecca A BBIUMCICHHS TEIUIOBBIX A (HEKTOB
XUMHUYECKHX U (PU3UKO-XUMHUYECKHUX MpoiieccoB. CBs3b TEIUIOBBIX 3()()EKTOB MpU MOCTOSHHOM
o0beMe W TpPH TIOCTOSHHOM JIaBJICHWHM. 3aBUCHMOCTH TeruioBoro sd@dexra peakmuud oT
temriepaTypbl. BwiBog u ananmu3 ypaBHeHuss Kupxrodpa B muddepenmumanshoit  dopme.
WNurterpupoBanue ypaHeHus Kupxroda.

1.2. Bropoii 3akOH TepMOJIUHAMUKH.

Camompou3BONIbHBIE W HECaMOINIPOW3BOJIbHBIE, OOpaTuMble M  HEOOpaTHMBIE,
paBHOBeCHBbIE (KBa3HCTATHYECKHWE) W HEPaBHOBECHBIE Ipoliecchl. PaboTa paBHOBECHOTO H
HEPAaBHOBECHOTO MporieccoB. POpMyIMPOBKH BTOPOI0 Hayaja TEPMOJAMHAMUKH. DHTPOIHUS Kak
KpUTEPUIl HAIIPaBICHHOCTH CAMOIIPOU3BOJIBHBIX IPOLECCOB M PABHOBECUS B M30JIMPOBAHHBIX
CUCTeMax. 3aBHUCHUMOCTb SHTPOIMU BELIECTBA OT IapaMETPOB COCTOSIHUS (TeMIiepaTypshl,
naBieHus, oobeMa). Pacuer M3MEHEHHsS SHTPONUU B Pa3IMUYHBIX MpOIEccaX, CBA3AHHBIX C
U3MEHEHUEM COCTOSIHUSI MJICAJbHOTO ra3a, a TakKe YUCTBIX TBEPABIX WIM KUAKUX BEIIECTB.
W3meHeHne >HTpONUM B IMPOLECCE CMELIEHUs HICaNbHBIX ra3oB. VM3MeHeHue >HTponuu npu
da3zoBbIx mepexomax. TemoBasi Teopema Hepncra, mocrymar Ilnanka (Tperbe Havayio
TepMoauHamMuku). CTaTUCTHUYECKas MHTEPIpETalus BTOPOrOo Hadajla TEpMOAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beraucienne aOCONMIOTHONW SHTPONUM BeliecTBa. Pacuer
W3MEHEHUS SHTPOMUH B XUMUYECKUX PEAKIHIX MPU Pa3IUdIHbIX Temreparypax. O0bequHeHHOE
ypaBHenue | u Il 3akoHOB TepmoanHamuku. DHeprust ['eapmronbiia U sHeprus ['ub0ca kak
KPUTEpUM  HANpPaBICHHOCTH  IMpPOLIECCOB W  PABHOBECHS B  3aKPBITBIX  CHCTEMaXx.
XapaktepucTuueckne (QyHKIUU. 3aBUCUMOCTH 3Hepruu ['empmrosbiia u sHeprun ['m606ca ot
napaMeTpoB COCTOSHUS. TemmeparypHas 3aBUCHMOCTb 3Hepruu ['mbOca BemiecTBa ¢ y4éToM
dazoBbix mepexonoB. Pox ¢azoBoro mepexoma (mepBbiii, BTOpoi). YpaBHeHus [uO6ca-
I'enpmronsia. Pacyer namMeHnenuii crannapTHeIX sHepruil ' nd66ca u ['enbmMronpiia B XUMUYECKUX
peaKIusaX Npy pa3InYHbIX TEMIIepaTypax.

CucreMpl NEPEMEHHOI0 C€OCTaBa. XMMHYECKMH IIOTEHIMAl KOMIIOHEHTA CHUCTEMBI.
3aBUCHUMOCTb XMMHUUYECKOTO MOTEHIMAIa OT JaBJICHUS U TEMIIEpaTyphl. Y CIOBUS PaBHOBECHS U
CaMONPOU3BOJIBHOTO MPOTEKAHUS MPOLECCA B CUCTEMAX MEPEMEHHOTO COCTaBA.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanpHbiii 0amaHC XUMHUYECKOHW pEaKIMH, CTENEeHb MPEBpAIEHUS, XUMHUUYECKas
nepeMeHHas. YpaBHEHHUE M30TEPMbl XHUMHYECKOW peaknuu (u3otepmbl  Bant-T'odda).
XUMHYECKOE CpOJACTBO. AHaINW3 YpaBHEHMsS HM30TEPMbl JJIsl ONPEIEIICHUS HallpaBJICHUs
CaMOIIPOU3BOJJIBLHOI'O MMPOTCKAHUSA XUMHYECKOHU pcaknuuun oT JAaHHOT'O HCXOOHOI'O
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(HEepaBHOBECHOTO) COCTOSIHMS. TepMOoauHAMUYECKass KOHCTAHTa XHMHUYECKOTO PaBHOBECHS W
IMIUPUUYECKUE KOHCTAHTHI Xumuueckoro paBHoBecus (Ky, K¢, Kn, Kp), ypaBHeHHS UX CBSI3U AJIs
peakiuuu B uUJeadbHOM Tra3oBoil cmecu. KOHCTaHTHI paBHOBECHS JUIsI TOMOTE€HHBIX U
TFEeTEPOreHHBIX PEaKlMi, WICATbHBIX W HEUICAIbHBIX PEAKIMOHHBIX CHUCTEM (Ha MHpHUMEpax).
CMmenieHe XUMHUYECKOTO paBHOBecUsl mpu m3MeHeHHH obmiero nasneHus (T = const) u mpu
nobasiieHny B cuctemMy nHeptHoro rasza (T = const, P = const).

Bnusinue Temmneparypbl Ha KOHCTAaHTY XMMHUYECKOTO paBHOBECHS], YpaBHEHHUS U300aphl U
M30XOpbl XMMUYECKON peakluny. BrIBOJ, aHAIU3 U MHTETPUPOBAHUE HA3BAHHBIX YPaBHEHUW HA
npuMepe ypaBHeHHUs u3o0apbl. PacyeT cpeHero u HCTUHHOTO TETIOBOro 3P deKTa XUMHUIECKIX
peakuuii M3 3aBUCHUMOCTH TEPMOJAMHAMHUYECKOM KOHCTAHTHI PABHOBECHUS OT TEMIEPATYPHI.
Pacuer KOHCTaHT paBHOBECHS XMMHMUYECKHMX pEAKLUUN W3 CTAaHJAPTHBIX TEPMOIMHAMHUYECKHX
¢yHKuui BemiecTB. BriuncieHne KOHCTaHT paBHOBECUS XUMHUECKUX PEAKIUN 1O CIPaBOYHBIM
JTAHHBIM O KOHCTaHTaX PaBHOBECHS PEaKIMii 00pa30BaHUs COSTMHEHUN U3 MPOCTHIX BEILECTB.

Pa3znen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBbIe niepexoabl U (ha3oBast AHArpaMMa COCTOSIHUS JJISI OJJHOKOMIIOHEHTHBIX CUCTEM

daza, KOMIIOHEHT, 4YHUCIO cTreneHe cBobOoxawl. IlpaBuno ¢a3z ['mbb6ca. Ilpumenenue
npaBuia (a3 ['mG6ca ans aHanmmza (a3oBBHIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHUCTEMax.
JlnarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOW CHUCTeMbl, €€ (a3oBbIe NOJS, JIMHUM U TpPOMHbIE
TOYKH, BBIPAKAIOIIME COOTBETCTBEHHO OAHO(a3zHOe, AByX(]a3zHoe U Tpex(a3zHOE PaBHOBECHS.
Hacepiennelii nap, remnepaTypHasi 3aBUCUMOCTb J1aBJIEHUS] HachILIEHHOro napa. Kpurnueckas
TOYKa, KPUTUYECKOE COCTOSIHME BEIECTBA, €ro OCOOCHHOCTH. BbIBON M aHann3 ypaBHEHUs
Kianelipona. 3aBUCUMOCTb TEMITEpATyphl IJIABJIECHUS OT BHEIIHETO JIaBJICHUS, UHTEIPUPOBAaHUE
ypaBHeHus KianeiipoHa 1yt paBHOBECHSI TBEPAOE TENIO - KUIAKOCTh. PaBHOBECHS C Tra3oBOM
dazoit, ypaBHenue Kiamelipona-Knay3myca, BbIBOA W HMHTETPUPOBAHHE YpaBHEHUS IS
ONMCAHUS JIMHUW HCMapeHuss U CcyOJIuMaluM, HCIOojib3yeMble aomyiieHus. OmnpeneneHue
KOOPJAMHAT TPOMHOU TOYKH.

2.2. OnpeneneHue TepMoIuHAMUYECKHX (PYHKIUH mporiiecca (ha3oBoro nepexoza

IIpumenenne  ypaBHeHust  Knanelipona-Knaysmyca g pacuera  M3MEHEHMS
TEPMOJMHAMHYECKUX (YHKUUH 1pH (a30BBIX NPEBpALICHUAX. B3auMOCBSI3b SHTAIBIUMA
TIJIABJICHUS, UCTTAPEHUS U BOSTOHKU B TPOMHOW TOYKE. DMIIMPHUUECKOE NTpaBHIO TpyTOHA.

Pasznen 3. TepmoauHaMuveckasi TEOpUsi pAaCTBOPOB

3.1. OCHOBBI TEPMOJIUHAMUKHU PAcTBOPOB. [lapuinaibHbIE MOJIbHBIE BETUYNHBI

Knaccudukanmm pactBopos. [lapinansHbie MOISIpHBIC BEIMYUHBI. YpaBHeHus [ nb0ca-
Jrorema (BbIBOA M aHaiHM3). MeTObl ONpEAeTCHNUs MapPIHUAIbHBIX MOJSAPHBIX BEJIWYUH (METOX
KaCcaTCJIbHbIX U MECTO[ OTpCBKOB). OTHOCHUTEILHEIE napuuajJbHbIC MOJIAPHBIC BCIWMYHUHBI
(mapuuanbHble MOJIIpHBIE QYHKIMH cMemeHus ). TepmoarnHaMuieckue GyHKIMNA CMELICHHUS.

3.2. TepMOoAMHAMHUYECKOE ONMCAHUE UI€ATbHBIX U HEUJEAIbHBIX PACTBOPOB

WNneanpubie  (COBepIIEHHBIE) pacTBOPhL. XUMHUYECKHW TMOTEHIMAT KOMITOHEHTa
ujeanbHOro pactBopa. TepMonuHaMuyeckue (pyHKIMHU CMEIIEHUS 7S UICAbHBIX PAacTBOPOB.
PaBHOBecue "waeanmbHBIH pacTBOp-map", 3akoH Payns, rpaduyeckas WHTEpHpeTanusi 3aKOHA
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Payms. TlpemensHO pa30aBieHHBIE pPacTBOPHI, 3aKOH [eHpu. VYpaBHEHHE XUMHUYECKOTO
NOoTeHIMaNa JJisi pacTBOPUTENsSl M PACTBOPEHHOro BemiecTBa. HewujeanbHbie (peanbHBIC)
PaCTBOPBI, MOJIOKUTEIBHBIE U OTPULIATEIbHBIE OTKIOHEHUS OT UICabHOCTH (OT 3aKoHa Pays).
CTaH,Z[apTHBIe COCTOSAHUA KOMIIOHCHTOB paCTBOpA. CI/IMMeTpI/I‘IHaH U HCCUMMCTpHUYHAA CUCTCMbI
cpaBHeHMs. PacdeT akTMBHOCTEH M palMOHAIBHBIX KO3((PUINEHTOB aKTUBHOCTH KOMIOHEHTOB
pactBopa. TepMmoauHamuueckue (QYHKIMH CMEIIEHUS Il HEUJealbHbIX PpPacTBOPOB.
3aBUCHUMOCTh AKTUBHOCTH U KO3((UIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTypbl W
JTaBJICHMUS.

3.3. KonmnuraruBHbie CBOWMCTBAa pa30aBICHHBIX PACTBOPOB HEJETYYHX BEIIECTB B JIETy4eM
pacTBopuTeIe

KonnuraTuBHble cBOMCTBa pa30aBIEHHBIX PACTBOPOB HEJETYYHMX BEUIECTB B JIETYUHX
pacTBopuTeNAX (MMOHWKEHUE JABJICHMUS HACHIIIEHHOIO Mapa PacTBOPHUTENS HAJ PacTBOPOM IO
CpaBHCHHIO C YHCTBIM PAaCTBOPUTCIICM, TIIOBBIIICHUC TEMIICpATypbl Ha4dajlda KUICHHUA U
MOHWXKEHUE TEMIEpaTyphl Hadajga OTBEPJEBAaHHS PACTBOPOB, OCMOTHYECKOE JABJICHHE).
DOyIUTHOCKONIUYECKas M KPUOCKOMUYECKass KOHCTaHTBI PacTBOPHUTENs. BwIBOI ypaBHEHUS,
CBSI3BIBAIOIIETO TOHWKEHNE TEeMIIepaTyphl Hadajga OTBEPIEBaHUS C KOHIICHTpallUeld pacTBOpA.
OcMoc, 0OCMOTHYECKOE JIaBlieHHe, OOpaTHBIA ocMoc. Vcmosb30BaHNE KOJIJTUTATHBHBIX CBOMCTB
Uil ONPENENEHUsT MOJIIPHOW MAacChl, CTENEHH JUCCOLMALMM WIM CTENEHH AacCOLMaluu
pacTBOPEHHOT'O BEUIECTBA.

Pa3nen 4. ®a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMax
4.1. PaBHOBECHE «KUJIKHM PacTBOP - HACBILIEHHBIN N1ap» B IByXKOMIIOHEHTHBIX CUCTEMAX.

JlmarpaMMbl ~ «TaBJICHUE-COCTaB», «TeMIIepaTypa-CocTaB», «COCTaB  Tapa-CoCTaB
KUJKOCTH» Il HWACAIBHBIX M HEHWJCATbHBIX pacTBOpoB. I[Ipumenenue mpaBuna ¢a3z K
uccieIoBaHuI0 aAuarpamMM. 3akoHbl [ m60ca-KoHoBanoBa. A3eoTpomnus, TEPMOIUHAMUYECKOE
yclIoBHE TOYKH a3eoTpomna. [IpaBmiio peruara. DU3MKO-XMMHUYECKHE OCHOBBI pa3eiICHUS
KUJKHX CMECel MEeTOJaMH NEPETOHKH U PEKTU(PUKAIIIH.

4.2. PaBHOBECHE «KHJKOCTH-TBEPJOE» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

TepMmudeckuil aHanu3, KpPUBBIE OXJIAXKIEHHUs, IIOCTPOCHHE IHMArpaMMbl IUIABKOCTU IO
KpUBBIM oxJlaxaeHusd. CucremMpl ¢ OrpaHMYEHHOW W HEOTPAHUYEHHOHW PACTBOPUMOCTBIO
KOMIIOHEHTOB B TBEpAOM cocTOstHUU. M3omopdusm. Tumsl TBepAbIX pacTBOpOB. Jlnarpammbl
TUTAaBKOCTH HM30MOP(HO KPHUCTAUTU3YIOMUXCS BEMIECTB. JlMarpaMMbl TUTAaBKOCTH CHCTEM C
OTPaHUYCHHOW PACTBOPUMOCTHIO B TBEPIOM COCTOSIHMH. DBTEKTUYECKOE M MEPUTEKTHUECKOE
paBHOBecus. OmpezelieHHEe COCTaBa IBTEKTHUECKOW J>KUIKOCTH IOCTPOCHUEM TpPEyroJbHHUKA
Tammana. [Ipumenenue npasuna ¢a3 ['n66ca k uccinenoBanuio (Ha3oBbIX PaBHOBECHHA.

6 cemecTp
Pasnen S. PacTBOpBI 2JIEKTPOJIUTOB

5.1 PacTBOpBI 2JIEKTPOJIUTOB B CTATUYECKUX YCIOBUSX
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TepMoaMHAMUYECKOE OMNKHCAaHWE CBOMCTB PAaCTBOPOB DJIEKTPOJIUTOB. AKTUBHOCTH M
KOO(QQHUIMEHTHl aKTUBHOCTU JJEKTPOJIMTa M HOHOB B pacTBope, CpeIHHE HOHHBIC
K03 puLreHTH aKTUBHOCTU. CBSA3b aKTUBHOCTH JICKTPOJIUTA CO CPETHEH HOHHOM aKTHBHOCTBIO
U KOHLEHTpauuen anekrponura. MonHas cuna pactBopa. IlpaBuno monHo# cuibl. OCHOBHBIE
MOJIOKEHUS  JJIEKTPOCTATMYECKOW  TEOPHUH  CHUJIBHBIX  3JEKTpOIUTOB  JleGas-XIoKKes.
[Ipenenbubiii 3akoH JleOasi-XroOKKems, BTOPOE U TPEThe MPHUOIMIKEHUS TEOopuH, Tpaduueckoe
MIPEAICTABIICHUE 3TUX 3aBUCUMOCTEM.

5.2 PacTBOpBI 2JIEKTPOJIUTOB B JUHAMUYECKUX YCIOBHUSIX

[IpoBoanuku snexkTpudeckoro Toka I u Il poga, noHHAs M ANEKTPOHHAS] TPOBOJIUMOCTD.
VienbHasi, MOJSIpHAsE M SKBUBAJEHTHAsI JJIEKTPUUECKHE MPOBOJAMMOCTH, B3aHUMOCBSI3b MEKIY
HUMHU. 3aBUCUMOCTD Y/AEJIbHON U MOJISIPHOM AJIEKTPUYECKON MPOBOAUMOCTENH OT KOHLIEHTPALHUH,
TEMIEPaTypbl U TPUPOIBI pacTBoputens. CKOpOCTh U MOJABHKHOCTH (20CONIOTHAS CKOPOCTH
JBUKEHUS) MOHOB. 3aKOH HE3aBUCHUMOIO JBUMKEeHUS MOHOB (3akoH Kombpayma). IIpenensHbie
MOJISIpHBIE 3JIEKTPONMPOBOJAHOCTH HOHOB. OcTadeTHBI MeXaHU3M IepeHoca 3JIEKTPUUECTBa
MOHAMU TMJIPOKCOHHMS U TMAPOKCHIA. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CHJIbHBIX 3JIEKTPOJIMTOB, YpaBHEHUE KOpHS KBajapaTHoro (ypaBHeHue Konbpaymia). [Ipumenenue
TEOPUHU CUJIBHBIX 3JIEKTPOJIUTOB ISl OOBSCHEHUS AMEKTPOPOPETHUECKOTO U PeakCalliOHHOTO
3¢ (HEeKTOB CHIKEHHUS DIIEKTPONPOBOJHOCTU. BiwsiHHE TmoNiell BBICOKON HANPSIKEHHOCTH U
BBICOKOM YacTOThl TEPEMEHHOI0 TOKAa Ha 3JIEKTPONPOBOAHOCTb pPacTBOPOB. MeTOoANKU
U3MEPEHHUS ANIEKTPONPOBOAHOCTU. KOHIyKTOMETpHUECKOE ONpEeICHHE CTENEHN U KOHCTaHThI
JUCCOLMAIIMN CTA0BIX JJIEKTPOJIMTOB, TEIUIOTHI, JHTpormmu u dSHepruu [mbOca mporecca
JUCCOLMAMU, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COETUHEHUII.

Pazgen 6. JjekTpoxumMmuueckne cucTeMbI (1[eMH)
6.1 OJIC 1 27eKTpOoIHbIE TOTEHIINAIBI

DNEeKTPOXUMHUECKHE CUCTeMBbI (11enH). Bo3HMKHOBEHUE cKauka MOTEHLMala Ha FpaHuLe
pazaena mpoBoaHukoB I m Il poma. /I[BOWHOWM 3NEKTPUYECKUN CIIOH. DJIEKTPOXUMUYECKUN
MOTEHIIMAN, TallbBaHU-TIOTeHIIMan. OOpaTUMBbIC 3NIEKTPOJIBI U OOPATUMBIE AIEKTPOXHUMHYECKUE
nenu  (PJIEMEHTHI). DIIEKTPOJBIDKYIIAS CHJIA TalbBAaHUYECKOTO DJJIEMEHTa, YCIOBHBIN
ANIEKTPOJHBIN ToTeHIHal (nmoTeHuan B BogopoaHou mkane). Cesazp DJIC ranbBaHUYECKOU
LEeNU C JIEKTPOAHBIMHU noTeHuuanamu. IIpasuno 3nakoB 3/IC U 3JIEKTPOIHBIX MOTEHIIMAIOB.
TepMoguHamMuyeckasi TeOpus TaIbBAaHUYECKUX sIBJICHUW. BbiBoa m ananu3 ypaBHeHusi HepHcra,
BBIPAKAIOIIETr0 3aBUCUMOCTh DJ[C raapBaHMYECKOro 3JE€MEHTa OT aKTMBHOCTEW KOMIIOHEHTOB
AJICKTPOJHON peakiuu. YpaBHeHue [ 'mOOca-I'enpMronbia ajis 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucuMocTh JJ1C rarbBaHUYECKOTO JIEMEHTa OT TemrepaTypsl. Kiaccudukanus 31eKTpo10B:
AJIEKTPO/JIbI IEPBOTO U BTOPOTO POJIA, Ta30BbI€, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE. Y paBHEHUE
Hepucra 11t moteHnnana 3J1eKTpo10B BCEX BUOB.

6.2. ampBaHNYECKUE DIIEMEHTEI

Tunel raTbBaHUYECKUX SJIIEMEHTOB: XUMHUYCCKUC, KOHICHTPAIITMOHHLIC, C TICPCHOCOM, 663
nepenoca. Jud@y3nonHslil noTeHIaI, MEXaHU3M BO3HUKHOBEHUS M METOJbl €r0 YCTpaHEHUs
(cBemeHMsT K MUHUMaIbHOW BenuuuHe). Metonuka wusMmepenuss OJIC W 3JIEKTPOIHBIX
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MIOTCHIUAJIOB. IIpuMeHEHME TMOTCHIMOMETPUM [UIsl  ONPENEICHHMS TEPMOJMHAMUYECKHX
XapaKkTEPUCTUK XUMHUYECKUX PEAKUUH, MPOTEKAOIMX B TaJbBAHUYECKOM LIENH, KOHCTAHT
XMMHUYECKOTO PABHOBECHSI, aKTUBHOCTEH M KO3()(PUIMEHTOB aKTUBHOCTH 3JEKTpoiuTOB, pH
pacTBOpPOB, MPOU3BEACHUSA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCOUHEHUN. XHMHYECKHUE
HUCTOYHMKU TOKA.

Pa3zgen 7. XumMnueckasi KHHETHKA
7.1. ®opmanbHas KHUHETHKA

TepmoanHamMuueckas BO3MOXKHOCTh IIpoIlecca M €ro InpakTuyeckas (KHUHETHYecKas)
ocymiecTBUMOCTh. [IpenMer u 3a1aun XUMUYeCKO KHHETHKHA. OCHOBHBIC MMOHATHS (hOpPMaATBHON
KUHETHKH: CKOPOCTh XUMMYECKOW DPEaKLWU, MOJICKYJISIPHOCTb, YACTHBIA M OOIIUH MOPSIOK.
OCHOBHOH MOCTYJIAaT XUMHUYECKONW KHHETHKHM, KUHETHMYECKOE YpPaBHEHUE CKOPOCTH PEaKLHH.
KoHcTanTa CKOpPOCTM XHMMHYECKOM peaklIMH, pa3MEpPHOCTb KOHCTaHTBI CKOpPOCTH. MeToasl
ONpeNeTICHUsI CKOpOCTEH XuMHUUYecKuX peakiuil. [lpocTbie (3eMeHTapHbIE) U CIOXKHbBIE
peakuuu. KuHeTnka npocThiX U (opManbHO MPOCTHIX OJHOCTOPOHHUX TOMOTE€HHBIX PEaKIuil.
Peakuuu nepBoro, BToporo u Tperbero nopsakos. Juddepennuanbuas u mHTErpaibHas Gopmbl
KMHETUYECKUX YpPaBHEHUM, KMHETHYECKUE KpHBbIE. JIMHEMHOE NpEICTaBICeHNE KWHETHUYECKHUX
KPUBBIX I PEaKkUMid pa3audHbIX NOpsAIKOB. Bpems momynpeBpanieHus. Peaknuu HyneBoro
nopsiaka. Meton u30bITKa (M3oisammu) OcTBajipAa ONpPEIENeHHs YacTHBIX IOPSIKOB IO
COOTBETCTBYIOLIEMY peareHty. uddepeHnnanbaple U WHTETPajJbHBIE METOJBI ONpEACICHUs
nopsiika peakuuu. Pa3znuunMe KOHLEHTPAlMOHHOIO M BpPEMEHHOro mnopsakoB. CroxHble
peakiuu. [IpUHIMI HE3aBUCUMOTO TPOTEKAHUS JJIEMEHTApHBIX peakuuid. OOpaTuMble U
napajuleJibHble peakiuu mepBoro nopsaka. Juddepennuanbubie ypaBHEHUS, ONMUCHIBAIOIINE
CKOPOCTH 3THUX pEaklUHMi, HUX HUHTerpupoBaHre. KuHeTHMUeCKHMe KpHBBIE ISl KaXIOro W3
pearupytommx  BemiectB.  [locnenoBarensHble  peakiuu  1-ro mopsanka.  Cucrema
muddepeHIIMaTbHBIX ypaBHEHUHN, OMNUCHIBAIONIMX KHHETUKY IMOCIEAOBATEIbHBIX PEaKIIHil.
Kunetnueckue ypaBHEHHs M KMHETHMYECKHE KPHUBBIE JUIsl BCEX YYACTHUKOB peakuuu. Bpems
JOCTHXKEHUSI MAaKCUMaJIbHOM KOHILEHTPAallMM IPOMEXYTOUYHOIO BEIIECTBA. 3aBUCUMOCTh
MaKCUMaJIbHOW KOHLEHTPALUU HPOMEXYTOYHOIO BELIECTBA OT COOTHOLUEHUS KOHCTAHT
CKOPOCTEU OTACIIBHBIX CTAJUN ITOCJIEI0BATEIbHON peakiuu. [IpuHIMI TUMUTHPYIOIIEH CTaguu
NOCIIEAOBAaTENbHON  XMUMHYECKOM  peakuuu.  CTalMOHApHBII  pE&XKHMM  IPOTEKaHUs
MOCJICIOBATEIBHBIX ~ peakmuii. MeTon  KBa3WCTAallMOHAPHBIX  KOHIIGHTpAIMi,  00JacTh
npuMeHeHus. BiusHue TemmeparTypbl Ha CKOPOCTh XMMHMUYECKON pEakIUH, MpUOIMKEHHOE
npaBuio Bant-I'obda. Ypasuenue Appennyca B qudpepeHIHaIbHON U HHTETPAIBHON (GopMe.
OddexTuBHAs HHEPrusi aKTUBALMU U NPEIIKCIOHEHLUUATIbHBIH MHOXXUTENb, METOAbl HX
OIpEeENIEHUS U3 DKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XUMHUYECKON KUHETUKHU

Teopuss axtuBHbIX (OuHapHBIX) coynapeHuit (TAC). CkopocTh peakiuu Kak 4YHCIO
CTOJIKHOBEHUI aKTHBHBIX MOJIEKYJ B €IUHHILY BpeMeHH. KoHCTaHTa CKOPOCTH OMMOJIEKYISIpHON
peakuuu. OU3NYECKUI CMBICT MPEIIKCIIOHEHIIMAIbHOTO MHOXHTENS U SHEPTUM aKTHUBALlUU B
paMKax TEOpHH aKTUBHBIX coynapeHuid. Crepuueckuil pakTop, HEOOXOAMMOCTh €ro BBEJICHUS B
KMHETUYECKOE YpaBHEHUE peakuu. JJOCTOMHCTBA 1 HEIOCTAaTKH TEOPUU aKTUBHBIX COYJIapEeHUN.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakiuid B pamkax TAC, cxema Jlunaemana.
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HcTtonkoBaHue MPUYMH HM3MEHEHHs] MOPSAIKa MOHOMOJEKYJISPHOW peaklud NMpU HW3MEHEHUU
JIaBJICHUSI.

Teopus mnepexonnoro cocrosius (aktuBupoBaHHoro komiuiekca) (TIIC wmu TAK).
OcHoBuble nonoxkeHus TIIC, kuHeTnueckas cxema peakuuu. [ToBepXHOCTh NMOTEHLMAIBHOU
SHEPTrUU, KOOPJIUHATA PEaKLUH, MyTh PeaKIuu. AKTUBUPOBAHHBIA KOMILJIEKC U €ro CBOMCTBA,
UCTUHHAsT SHeprusi akTuBanuu. CKOpOCTh pPEaKIMM — CKOPOCTh pacnaja aKTUBUPOBAHHOIO
KOMILJIEKCa (cxkopocTh ero MIPOX 0K ACHHS gyepe3 MOTEHITUATHHBIN Oapbep).
KBasurepmogmnamuueckas ¢dopma ypaBHeHuss TIIC, sHTanpnus W DHTPONUS aKTUBAIIWH,
TPAaHCMUCCUOHHBIN  KO3pdummeHnT. CBa3b  JIHTWIBNUM  aKTUBAMK ¢ AOPEKTUBHOU
(9KCTIEpUMEHTANILHOI ) SHEPTUEH aKTUBAIUH.

7.3. ®OTOXMMHUYECKHUE U IIETTHBIE PEAKIIUI

@DOTOXUMUYECKUE PEAKINH, MEPBUYHBIE U BTOPUYHBIC (HOTOXMMHYECKHE IPOIIECCHI.
@oromuccormanmsi U (oronus. Doroduszmueckue (Ie3aKTUBAIMOHHBIC) TMPOLECCHl TPHU
MOTJIONICHUH M3TydeHus. 3akoHbl (oroxmmuu: I['porryca-llpenepa u OunmreitHa-IlITapka.
KBanrtoBblil Bbixon. KuHernka mpoiieccoB, MPOUCXOASIIUX C ydacTHeM (POTOBO30YKIEHHBIX
mosiekyn. Cencubunuzaropsl, CeHcHOUIU3UpOBaHHbIE (OTOXHUMHUECKHE peakuud. OCHOBHBIE
paznuuus peakuuil ¢ (OTOXMMHYECKUM W TEPMUYECKHUM HHULMUpOBaHHEM. DoToXxuMUUeckue
nporeccsl B atMochepe, poTocuHTe3.

Hennble peaxkuuu. Ilpumepsl peakuuil, NPOTEKAIOMUX II0 LENHOMY MEXAHU3MY.
Oco0eHHOCTH W OCHOBHBIC CTaIUM IEMHBIX peakiui. MexXaHu3Mbl 3apOKIeHUS, Pa3BUTUS U
oOpeiBa 1eneil. JIMHEHHBIA W KBaJpaTHUHBIA OOpBHIB Ilemeil. 3BEHO MeMu, /JIUHA ICTH.
Hepa3BeTBieHHbIE U pa3BETBICHHBIE LEMHbIE peakund. KuHeTnka HEpa3BETBIEHHBIX LEMHBIX
peakmuii. Ctaaum pa3BETBICHHOW IEMHOW peakiuu. BeposTHOCTH OOphIBa M Pa3BETBICHUS
uenu. Pa3BuTue pa3BETBICHHBIX IENHBIX pPEAKUMA BO BPEMEHH, CTAalMOHApHBIA U
HECTAallMOHAPHBIM pPEKHUMBlI TeueHHs peakuuu. lIpenenbHble sBIEHUS B Pa3BETBIEHHBIX
peakmusax. HwkHuA W BepxXHUW mpenenasl BOCIUIAMEHEHUsS (B3pbhIBA) IICTTHOM PpEaKIUu.
[TomyocTpoB BOCIIIITaMEHEHU .

Pa3gen 8. Karaaus

I'oMoreHHbIi U rereporeHHbld KaTanus. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuuil. BiausHue karanmsaropa Ha TEPMOJMHAMUYECKUE U KUHETHUYECKHE
XapaKTEePUCTUKU  XUMHUYECKUX  peakiui. CeleKTMBHOCTh  JCUCTBHS  KaTajau3aropa.
Karanutrueckass akTUBHOCTh, yZENIbHAs KaTaIUTHYECKas aKTUBHOCTb. |'OMOTEHHBIH KaTaus.
CIUTHBIN ¥ pa3febHbIA MEXaHU3Mbl KaTaJTUTUYECKUX PEAKIMi, YHEPTETUUYECKUE IHarpaMMbI
B3aMMOJICHCTBUS PEareHTOB ¢ KaramuzatopoMm. OOl u cnenuduueckuii KHCJI0THO-OCHOBHBIN
Katanu3. O¢¢eKkTUBHAsE KOHCTaHTa CKOPOCTU pEakIMH, KaTaJU3UpyeMoil BellecTBaMHu C
KHCIIOTHO-OCHOBHBIMU ~ CBOMcTBamMM. KaranuTuueckne KOHCTAaHTBI CKOPOCTH — PEaKIMH.
l'ereporennsiii  karamu3. CKOpOCTh  I'€TEpOTr€HHO-KATAJIUTHUECKONM  peakuuu.  Tumsl
TeTepPOreHHBIX KaTalM3aTOpOB. 3aKOH JACUCTBYIOIIMX TMOBepxHOcTei. Ponp ancopbuuu B
reTeporeHHoM mpoluecce. KnHernka reTeporeHHO-KaTaTMTHYECKUX PEaklil, HE TMMUTUPYEMBIX
nuddys3ueit. OTpaBiieHHE KaTaTHU3aTOPOB.

4. O0beM yueOHOM JUCUUIJIMHBI
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Bcero

Cemectp

5
B OHOI1 pab
1AL YACOHOM PaboTH Axkan. Axkan. Axkan.
3E 3E 3E
9. 9. 9.
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 14 504 7 252 7 252
KonTakTHas padora — ay1inTOpHbBIE 534 192 2,67 96 2,67 96
3aHATHS:
Jlexuum 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I113) 1,78 64 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHast padoTa 204 3,33 120 3,33 120
[MoxroroBka k 1ab0paTOpHBIM paboTam 102 60 60
KonTakTHas camocrositenbHas paboTa 6,66 - 133 - 133 -
CamocTosiTeTbHOE N3YYCHHUE Pa3/IeiiOB 102 60 60
JACITUIIIAHBI
Buabl koHTpOJIA:
9K3aMeH 2 72 1 36 1 36
KonraktHas pabota — mpomexkyTodHas 0.8 04 04
aTTecTauus 2 1 1
[ToaroroBka Kk 3K3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH
C
Bcero EMECTP
. 5
Bun yuebHo# paboThl A A A
3E CTp. 3E CTp. 3E CTp.
9. 9. 9.
OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI 14 351 7 189 7 162
KonTakTHas padora — ayinTopHbBIE 534 144 2,67 7 2,67 7
3aHATHS:
Jlexuum 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHAs paboTa 153 3,33 90 3,33 90
[MoxroroBka k 1a00paTOpHBIM paboTam 76,5 45 45
KonTakTHas camocrositensHas paboTa 6,66 - 113 - 113 -
CamocTosTeTbHOE N3YYCHHUE Pa3/ICiIOB 76,5 45 45
JTACITUIIITNHBI
Buabl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonraktHas pabora — mpomexkyTodHas 0.6 03 03
arTecTanus 2 1 1
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«Kontonagnass xuMus»

1 Heab AMCHMIIMHBI — MpHOOpeTeHrne o0yyaromuMucs 0a30BbIX 3HAHUH B 00JIACTH
TEPMOJUHAMHMKHN ITOBEPXHOCTHBIX SBICHMM M CBOMCTB AMCIIEPCHBIX CUCTEM U IIOJYYECHHE
YMEHMH B 4aCTU UCIOJB30BAaHUS ITUX 3HAHUMU IIPU MCCIEA0BaHUHU, IPOEKTUPOBAHNHU U CO3AaHUN
pEabHBIX CUCTEM, SIBJISIFOILUXCS B OOJIBIIMHCTBE CIIy4aeB TUCTIEPCHBIMH.

2 B pesyabTaTe H3y4eHUs] UCHHUILUINHBI 00y4aI0IUICS TOJI/KEH:

Obnadamye cleayOUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:

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

- IPU3HAKN 0OBEKTOB KOJUIOUTHON XUMHUH U UX KIacCU(PUKAIHUIO.

- OCHOBHBIE IIOHATHS M COOTHOIIECHUS TEPMOAMHAMHUKH IIOBEPXHOCTHBIX  SIBJICHHUI
(TepMOIMHAMHKA TIOBEPXHOCTHOI'O CIJIOS; aAre3usi, CMAauMBaHUE M PACTEKaHUE HKHUIKOCTEH;
JUCIIEPCHOCTh U TEPMOJAMHAMUYECKHUE CBOMCTBA TEN; afcopOLys ra3oB U IapoB, aacopOLMs U3
pacTBOpOB).

- OCHOBHBIE T€OPUHU (HU3UIECKOM aCOPOITHH.

- OCHOBHBIE IIPEJICTaBICHUS O CTPOEHUH [BOMHOIO 3JIEKTPUYECKOIO CIIOS; IMPUPOAY
JNEKTPOKMHETUYECKOTO MTOTEHIIMAJIA; OCHOBHBIE DJIEKTPOKUHETUYECKHE SIBJICHUS.

- yclOBHSL TpUMEHUMOCTH 3akoHa CTokca; 3akoH OiHmTeiHa — (CMOIYXOBCKOIO,
TUIICOMETpHUYECKOe ypaBHeHue Jlamnaca.

- IPUPOY CEIMMEHTALMOHHON U arperaTuBHOM yCTOWYMBOCTU; OCHOBHBIE CBOMCTBA PACTBOPOB
I[TAB kak #nuOQUIBHBIX CHCTEM; OCHOBHbIE mojoxeHus teopun JJI®O; npuuunbl u
0Cc00EHHOCTH OBICTPON M MEIJICHHOM KOaryislud, KOHIIEHTPAIMOHHONW W HEHTpaln3almoHHON
KOAryJIALHH.

- TUNBl CTPYKTYp, BO3HHUKAWOIIME B JUCIEPCHBIX CHUCTEMAX, NPUYMHBI U YCIOBHUS MX
00pa30BaHus; KIACCU(PHUKALMIO JUCTIEPCHBIX CUCTEM 10 UX PEOJIOTHUYECKUM CBOMCTBAM.

Ymems:

- PaCCUMTBIBATh MAPAMETPBI, KOTOPBIMH XapaKTEPU3YIOT AUCIIEPCHOCTD.

- TMPOBOJUTH pacyeTbl C HCIIOJIB30BAHMEM OCHOBHBIX COOTHOILIEHUH TEPMOJMHAMUKU
IIOBEPXHOCTHBIX SIBJICHUM.

- pacCUMUTHIBATh OCHOBHBIE XaPAKTEPUCTUKH IIOPUCTOM CTPYKTYPBI.

- PacCUMTBIBATH BEIMYMHY IEKTPOKMHETHYECKOrO IMOTEHIMANa IO JAaHHBIM JIEKTPOOCMOca U
anekTpodopesa.

- paccuuThIBaTh HMHTErPAIBbHYI0 M JIU(P(EepeHIUaIbHYI0 KPUBBIE paclpeAeieHus YacTul] 1o
pa3zMepam.

- PaCCUMTHIBATh U aHAJIU3UPOBATH NOTCHLINAIbHBIE KPUBBIE TAPHOIO B3aMMOICHCTBHS YaCTHLI.

- pacCUMTHIBaTh U U3MEPATH BA3KOCTb TUCHEPCHBIX CUCTEM.

Bnaoemy:

- NPEACTaBICHUSMHU O POJIM IOBEPXHOCTHBIX SIBIEHUN M JUCHEPCHBIX CHUCTEM B TEXHUKE U
IIPUPOJIE.

- METO/IaMU U3MEPEHUS TIOBEPXHOCTHOTO HATSKEHMSI, KPA€BOI'0 YIJa.

- 3HAHUSIMU O METO/IaX U3MEPEHNUs alcOPOLIUHU U yIeINbHOM TOBEPXHOCTH.

- 3HaHUSAMU 00 YCIIOBUAX MPUMEHUMOCTH ypaBHEHUs [ enbpMronbia — CMOITyXOBCKOTO;

- METOIAMH ONPEIEIICHUS MNIEKTPOKNHETHIECKOrO TOTEHIIANA.

- METO/IOM CEIMMEHTAILMOHHOIO aHAJIN3A.

- METOJJaMH OTIpE/IeIeHUs] KPUTUYECKON KOHLEHTPAllMU MULIEIUI000pa30BaHMs;

- METO/IaMHU UCCIIEOBAHUS KHHETUKHU KOAryJIsLUN.

- METOJAMH U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHUSL.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI
Pasnen 1. [IpeaMeT ¥ pu3HAaKU 00BEKTOB KOJUIOMIHON XUMHUHU
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Konnmounnas xumus - Hayka O TMOBEPXHOCTHBIX SBJICHUSIX W JUCIEPCHBIX CHUCTEMaXx.
OcHOBHBIE TIOBEPXHOCTHBIC SIBJICHHS: aAre3uss W CMaduBaHUE, KAMWULIPHOCTH, afcoOpOIUs,
ANEKTPUYECKUE SBJICHHS HAa TOBEPXHOCTAX U JIp.

OcHOBHBIE TIPU3HAKU JAMCIEPCHBIX CHCTEM - TE€TEPOr€HHOCTh M JUCIEPCHOCTH;
MOBEPXHOCTHAsI HHEPrHsl; KOJIWYECTBEHHbIE XapaKTEPUCTUKHU aucnepcHocT. Knaccudukanus
JMCTIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSIHUIO AMCIIEPCHOM (ha3bl U IUCTIEPCHOHHOW CpEJIbl.
Knaccudukanus cBOOOJHOIMCIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M MO B3aUMOJIEHCTBUIO
MEXIy IUCIIEPCUOHHON cpenoit u aucnepcHoi (as3oil. Poiab MOBEPXHOCTHBIX SIBICHUH W
JTUCTIEPCHBIX CUCTEM B MPUPOJE, TPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUUECKON TEXHOJIOTUU.

Paznen 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBJICHUN

OO0rmas xapakTEepUCTUKA IMOBEPXHOCTHOW 2Hepruu. [loBepXHOCTHAst 3HEprusi B 0OImeM
ypaBHeHUHU 1-ro u 2-ro Hayan TepMoauHaMHUKU. [IoBEpXHOCTHOE HATSHKEHHE KaK Mepa SHEPTUH
['n606ca Mexdaznoit moBepxHOCTH. [loBEpXHOCTHOE HATSKEHUE - XaPAKTEPUCTHUKA TPHPOIBI
conpukacaromuxcss Ga3z u ux B3aumMojeicTBus. CBOWCTBA MOBEPXHOCTEU KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mb0ca-I'enmpMroybiia ajis BHYTPEHHEH YACIBbHOW IMOBEPXHOCTHOW SHEPTHH
(TOTHOM TTOBEPXHOCTHOM SHEPTUH). 3aBUCUMOCTh SHEPTeTUIECKUX MTapaMeTPOB MTOBEPXHOCTH OT
temneparypsl. [Ipolieccbl caMONPON3BOIBLHOTO YMEHbBIIIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOumsi U MOBEpPXHOCTHOE HaTshkeHHe. CBs3b BEIMUYMHBI aJCOPOLMU C MapaMeTpaMu
CHUCTEMBI: H30TE€pMa, H3OMHKHA H H30cTepa ajacopomuu. Merton wu30biTKOB [HMOOCA.
dynnaMeHTanbHOE aacopOumMoHHOe ypaBHeHHe [mbO6ca. I'mbGOcoBckas ancopbumsa. YactHoe
BbIpakeHHe ypaBHeHUs [n06ca. IlOBEepXHOCTHO-aKTMBHbIE U TOBEPXHOCTHO-MHAKTUBHBIC
BELIECTBA.

Anre3us, cMayMBaHUE W pacTeKaHUe KUAKOcTe. Anre3uss u koresus. [lpupona cun
Mexk(pazHoro B3auMojneHcTBHs. YpaBHeHue [lronpe s paboTsl aaresun. CMmayuBaHue U
KpaeBori yroji. 3akoH FOnra. CBsi3p paOOTHI anre3uu ¢ KpaeBbIM yriom (ypaBHeHue Jlrompe-
Onra). Jluopunpapie U MrO(GOOHBIE MOBEPXHOCTU. METOIBI OMpENeNICHHs] KPAeBbIX YIJIOB.
Bnusane moBepxHocTHO-akTUBHBIX BemiecTB (IIAB) Ha cmaumBanue. PacrekaHue >KHIKOCTEH.
Koadpduument pacrekanuss mo apkuncy. Dpdexkr Mapanronn. MexdasHoe HaTsHKEHHE Ha
TpaHULIE MEXIYy B3aWMHO-HACBHIIIEHHBIMH JKUJIKOCTSIMH M MpaBuiio AHTOHOBa. [IpakTuueckoe
3HAUYCHHE a/IF€3UH, CMAYMBAHUS U PACTEKAHUSI.

JucnepcHOCTh M TepMOIWHAMHYECKHe cBoiicTBa Ten. [IpaBuimo ¢a3 ['mbbca wu
JTUCTIEPCHOCTh. BiusHHE KPUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE NaBJICHHE Tell (ypaBHEHUE
Jlannaca). IloBepxHocTHast >Hepruss U paBHOBecHbIe (GopMbl Ten. [Ipuamun ['m66ca-Kropwu.
3akon Bynepa. Kanwuispusle siBnenus (ypaBHeHue JKiopeHa), X poib B TpUPOAE U
TEXHOJOTMH.  MeTonpl  ompefeNieHuss  MOBEPXHOCTHOTO  HATSKEHHS.  3aBUCHUMOCTH
TEPMOJIMHAMHYECKONW PEaKIMOHHONW CIIOCOOHOCTH OT AMCIEpCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue aucnepcHOCTH Ha PacTBOPUMOCTb, KOHCTAHTY DPABHOBECHS XMMHUYECKOW peaKlHH,
Temreparypy (asoBoro nepexosa.

[ToydyeHue IuCnepcHBIX crucTeM. MeTonbl qucneprupoBanus. Y paBHeHue PeOunaepa ais
paboTbl aucneprupoBaHus. AnCOpOLMOHHOE TMOHIKEHHE MpoyHocTH (3pdext PeOunnmepa).
['omoreHHass u rereporeHHass KoHAeHcarus. MeractabunbHoe cocrosiHue. JHeprus [udo6ca
o0Opa3oBaHus 3apojblllla HOBOW (a3bl, KPUTUYECKMH paguyc 3apoabima. JIBe craaun
obOpazoBanusi HOBOW (ha3pl. CBsI3b KMHETHKH OOpa3oBaHUS HOBOM (a3bl ¢ TEPECHICHUEM.
VYipasineHue IUCIEPCHOCTBIO IPU TOMOTCHHOM KOHAeHcauuu. IIpumepsl mnomydeHus
JUCTIEPCHBIX CUCTEM METOAaMU (PU3HUECKON M XUMUYECKOW KOHCHCAIIHUH.

Paznien 3. AncopOuUMOHHbBIE PAaBHOBECHS

Knaccudukanuss mexanuzmoB ajgcopOumm (pusmueckas ajacopOIus, XeMocopOIus Hu
noHoobMeHHast ajcopOius). [Ipupoaa agcopOunoHHBIX cril. OCOOCHHOCTH COCTABJISIFOIIUX CHII
Ban-nep-Baanbca (OpHeHTAalMOHHBIX, WHAYKIMOHHBIX M JAUCIIEPCHOHHBIX) MpU aJCOPOLHUU.
YpaBHEeHHE AJIs MOTCHIIMATBLHOW YHEPTUH B3aUMOJICHCTBUS aToMa (MOJIEKYJIbI) C TTOBEPXHOCTHIO
Tena.
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AncopOuusi Ta30B M TapoB HAa OAHOPOJHOW MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHE
U30TePMBl MOHOMOJIEKYJISIPHOH ancopOiu Jlenrmiopa u ero ananu3. OnpezencHre KOHCTAHT
ATOTO ypaBHEHHs (nuHelHas popma ypaBHeHus Jlenrmiopa). YpaBaenue Operinnnuxa. Teopus
NOJMMOJIEKYIApHON ancopOuun bpyHayspa, Ommera, Temnepa (BDT), ypaBHeHHe H30TepMbl
afacopOmuu, ero anamu3. Jluneidinas Qopma ypaBHenuss BOT u pacuer ero KOHCTaHT.
Ornpenenenue yaelnbHOU nmoBepxHoctu Merogom bOT.

Ancop6uus ra30B ¥ apoB Ha MOPHUCTHIX MaTepuanax. KolndecTBeHHbIE XapaKTepUCTUKU
NOPHUCTBIX MaTepuasioB. IlopucTeie Tena KOPHMYCKYISAPHOW, KPUCTAUIMYECKOH W ryOuaToi
CTPYKTYpbI, MeToJIbl UX nonydeHus. Knaccudukanus nop no J[yOuHHHY U ee B3aUMOCBSI3b C
TEOPHSIMU AICOPOIIHH.

Teopust KanWIApHON KOHAEHCcaunu. KanumisipHO-KOHAEHCAlIMOHHBIN TucTepe3nc. Pacuer
UHTErpaIbHON U AuddepeHnanbHOM KPUBBIX pacnpeeneHus o0beMa Imop Mo pasmepam.

OcoOenHoctu afcopOLMK Ha MHKPOMOPUCTHIX Marepuanax. [loTeHIManpHas Teopus
[MonssHu.  AnCOpOLMOHHBIA — MOTEHIMAN.  XapakTepuUCTHYecKas  KpuBas  aJcopOIuH.
TemmnepaTypHass HHBapUAHTHOCTh U aQp(OUHHOCTH XapaKTEPUCTHUECKUX KpUBBIX. OO0OIIEHHOE
ypaBHeHHE Teopun JlyOMHMHA OOBEMHOrO 3alOJHEHHS MHKPOIOpP, YacTHBIE CIIydaud STOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymkeBuua). AmxcopOmus ra30B ¥ IMapoB B XMMHYECKOM
TEXHOJIOTHH.

AncopOnusi MOBEpXHOCTHO-aKTHUBHBIX BeliecTB. Bmusaue crpoenust monekyn I[IAB nHa
MOBEPXHOCTHYIO ~aKTHBHOCTb, mpaBmiio Jlfokmo-TpayGe. 3aBUCHMOCTH MOBEPXHOCTHOTO
HATSDKEHMsI OT CcOCTaBa pacTBOpa IpU cOOJIOIeHWH 3aKkoHa ['eHpu M ypaBHeHus JleHrmropa.
VpaBuenue IIumkoBckoro. YpaBHEHHS  COCTOSIHMS — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(amcopOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX IUICHOK M OIpeNeeHHe X XapaKTepUCTHK.
Becor Jlenrmiopa. ®@akTopbl, ONMpeensioniie arperaTHoe COCTOSHUE afCOPOIIMOHHBIX TUICHOK.
Ornpezenienre CTpOCHUS aACOPOITMOHHOTO CIIOS M pa3MepoB Mosiekyn [TIAB.

Paznen 4. DnexTpudeckue sSBJICHUS HA IOBEPXHOCTH

JBoiinoit snexkrpuyeckuii cioi (JIDC), mexanmsmbl ob6pazoBanus JIIC. CooTHOIICHUS
MEXAY JIEKTPUUECKUM MOTEHIIMAIOM U TOBEPXHOCTHBIM HATSKEHHEM (ypaBHEeHUs Jlunnmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeieeHre napameTpoB JIC 1o 3TUM KpHUBBIM.

O6ume npencrasienus o teopusx crpoenus AIC. Teopus ['yu — YUenmena. YpaBHeHHe
[Tyaccona-boneumana mis quddysnoit yactu J19C u ero pemenne. Tommuaa quddy3HOTO Ciios
U BIMSHUE Ha Hee pa3nuyHbIX (PakTopoB. J[BoitHOI snekTpuyeckuii cioit no teopun llltepna,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus [I3C. Mumenisl 1 Ux CTpOeHUE.

UYerblpe BuJa D3JIEKTPOKMHETUYECKUX SBJICHUH. OJIEKTPOKMHETUYECKMH MOTEHLHUAT U
BJIMSHUE Ha HEro pa3nuyHbIXx (akTopoB. YpaBHeHue [enbmronbua-CMOITyXOBCKOTO MAJis
CKOpPOCTH TIEpeHOca MPH 3JIEKTpoocMoce U deKTpodopese. IPPeKTrl, HE YUYUTHIBAEMbIE 3TUM
ypaBHEHHEM  (TMIOBEPXHOCTHAasi  NMPOBOJUMOCTb,  JJIEKTPOPOPETHUECKOE  TOPMOKEHHE,
penakcanuoHHbIH 3 dekT). [IpakTrueckoe HCMOTb30BaHUE STEKTPOKHHETUISCKUX SIBIICHUH.

Pasnen 5. KuHernueckrie cBOWCTBA IMCIEPCHBIX CUCTEM

OCHOBBI CEIUMEHTAIIMOHHOrO aHanu3a. CBs3b CKOPOCTHM OC@XKIEHUS 4YacTHL C HX
pasmepoM.  YcioBusi  coOmoaeHuss  3akoHa ~ Crokca.  CeauMMEHTAIMOHHBIA  aHAIN3
noauaucnepcHelx cucteM. KpuBas cenuMeHTanuu. KpuBele pacnpeneseHus 4YacTHll 110
paauycam. DKCIIEpUMEHTaIbHbIE METO/Ibl B CEMMEHTAIIMOHHOM aHaJIH3e.

MonexkynsipHO-KMHETHYECKass IMpHpoJia OpOYHOBCKOrO JBMKEHHUSA. CBs3b  MEXIy
CPEIHEKBAJIpaTUYHBIM CABUTOM dYacTHUIl ¥ Kodpduimentom muddy3uu (3aKoH DWHIITEHHA-
CMoOnyxoBCcKOro). OKCIIEpUMEHTaJbHasi IpOBEpKa 3aKoHa OHHITEHHAa-CMOIYXOBCKOTIO.
CnenctBus U3 TEOpUH OPOYHOBCKOTO ABUKECHHUS.

CennmenTalmoHHO-11(Hy3HOHHOE paBHOBECHE, TUIICOMETPUYECKUM 3aKOH.
CenuMeHTAIIIOHHAS YCTONYHUBOCTh AUCIIEPCHBIX CHCTEM.

Pasznen 6. ArperatuBHas ycTOMYMBOCTD M KOAryJIslUs JUCIIEPCHBIX CUCTEM

OO6mme BONPOCH  YCTOWYMBOCTH  JUCIEPCHBIX cUcTeM. CeauMEHTAIllMOHHAs W

arperaTMBHAas yCTOMYMBOCTH cucteM. JInopmibHbie 1 TM0()OOHBIE CUCTEMBI: CAMOIIPOM3BOJILHOE
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o0pazoBaHHE OJHUX M HEOOXOAMMOCTHh cTaOunm3ammu Jpyrux. Kpurepuit nmoduibHOCTH
cucreM no Pebunaepy-Ilykuny.

JlnopunpHbie gucniepcHbie cucTteMbl. Kraccudukamus u  oOmas XapaKTepucTHKa
MOBEPXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMHUKA W MEXaHU3M MHUIEII0O00pa30BaHUS.
Crpoenune munenn [TAB. ComobOunuzamusi. OcHOBHBIE ()aKTOPBI, BIUSIOMIAEC HA KPUTHUECKYIO
KoHIleHTpanuio wmuremnooopazoBanus (KKM). Meroast ompenenennss KKM. Ilpumenenue
[TAB.

JInopoOHbIe aucriepcHBIE CUCTEMBL. DaKTOpbl YCTOWYMBOCTH JHO(OOHBIX CHCTEM.
brictpas u memiennas koarynsiuus. Kunetuka xoarynsamnuu no CMmonyxoBckoMmy. Omnpenenienue
CKOPOCTH ¥ BPEMEHH MMOJOBUHHOHN KOAryJslUd. 3aBUCHMOCTh YHMCIIa YACTHI[ PA3HOTO MOPSIKa
OT BpEMEHH.

OcHoBHble mIONOXKeHUsT Teopun Jlepsruna, Jlanmay, ®epses, OsepOeka (IJIDO).
PacknuHuBatomee JaBieHUE M €r0  COCTAaBJSIONIME. ODHEPrus 3JIEKTPOCTATHYECKOIrO
OTTAJKWBAaHUSA TPH B3aUMOJCHCTBUHM CIab03apsKEHHBIX MOBepXHOCTeW. CHIBI M JHEprus
nputsbkeHus. OOliee ypaBHEHHE JUIsi DSHEPIUM  B3aUMOJICHCTBUS JHUCIEPCHBIX YaCTHIL.
[ToTeHnmanpHbie KPUBBIE B3aUMOACHCTBUS YACTHUI] B MOHOCTAOMIU3UPOBAHHBIX JUCIEPCHBIX
cucreMax. [loTeHIManbHBI Oapbep W €ro 3aBUCHMOCTh OT TONIIMHBI JU(Py3HOTO CIIOA.
Koarynsmuss B mepBoM M BTOpOM MHHHMYyMax. HeWTpanu3amuoHHas W KOHIICHTpPAIMOHHAsS
koarymsinusi. [lopor Owictpoit koarymsiuuu. [lpaBunmo Ilymeme-I'apam. 3akon [epsiruna.
Crabunm3arnus IUCIIEPCHBIX CHUCTEM BBICOKOMOJNEKYIsspHbiMu coenuneHusMu (BMC) u TTAB.
MeToapl OYHMCTKM TPOMBINUIEHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUYECKUE CBOWCTBA AUCIIEPCHBIX

CUCTEM

Tunsl  CTpyKTyp, O0Opa3ylomuxcsi B arperaTUBHO-YCTOMYMBBIX M arperaTuBHO-
HEYCTOMYMBBIX JUCIEPCHBIX cUcTeMaX. JKUIKOKPUCTAIIIMYECKOE COCTOSIHUE arperaruBHO-
YCTOMUYHMBBIX AUCIEPCHBIX CUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOMYMBBIX (JIMO()OOHBIX)
JIMCTIEPCHBIX CUCTEMax. B3auMOCBsI3b MEXIy BHAOM MOTEHUHAIBHON KPUBON B3aMMOJCHCTBUS
yactul] (o teopun JJIOO) u THIOM BO3HUKAIOUINX CTPYKTYp. KoaryasiuoHHO-THKCOTPOIHbIE
Y KOHJICHCAllHOHHO-KPUCTAJNIM3AllMOHHBIE CTPYKTYphl. llepexon omHHMX CTpPYKTyp B Jpyrue.
Teopust cTpykTypooOpa3oBaHus ((PU3MKO-XMMUYECKAsT MEXaHWKA) KaK OCHOBA TOJNyYeHUS
HOBBIX MaTE€pHUaJOB.

Peonornueckuit Meron wucciaeAoBaHUS UCIEPCHBIX cucTeM. OCHOBHBIE TOHSTUS U
UJealbHbIE 3aKOHbl PEOJIOTUU. MoAenupoBaHUE PEOJIOTHYECKUX CBOMCTB Tel. Mopenb
Makcseiia, moaens Kenbsuna-®oiirra, moaenas bunrama.

Knaccudukanus JUCHepCHBIX CHCTEM IO CTPYKTYpHO-MEXaHHMYECKHM CBOMCTBaM.
HbroToHOBCKME M HEHBIOTOHOBCKHME JKUIKOCTU. [lceBmomiacTUyeckue U JIUJIATAHTHBIC
XKUJKOCTU U TBEpAOOOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYMBBIX TUCHEPCHBIX
cucteM. YpaBHeHus OiHmreliHa, [lrtaynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue
CBOICTBa CTPYKTYPUPOBAHHBIX KUIKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3akiroueHue
HOBCpXHOCTHBIC ABJICHUA W JUCICPCHBIC CUCTCMbBI B XUMHYECKON TEXHOJIOTHH.
Konnmoungnas XxuMust 1 0XpaHa OKpYKarolenl Cpeibl.
OO11ee KOIMYECTBO PA3IAEIIOB - 8.

4 O0bem yueOHOH THCHUILINHBI

Bup yuye6Hoii padoThl O0BLeM TUCHUILTHHBI
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3E Axkan. | Actp.
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTNITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Tpaktrueckue 3ansatus (113) 0 0 0
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KonTakTHas camocrosiTenbHas padboTa - -

2,22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 80 60
Bua koHnTpoJis:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpomMe)XyTOUHAas aTTECTAIHS 1.0 0,4 0,3
IToaroroBka K K3aMeHy. ’ 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: JK3aMeH

AHHOTanus padoyeil mporpamMMsl JUCUUIIMHBI «MaTeMaTHKa

1. Heap AMCHUIUIMHBI - (OPMUPOBAHUE Yy CTYACHTOB CHCTEMBbl OCHOBHBIX TMOHSTHIA,
UCTONB3YEMBbIX Ul MOCTPOCHMsI BaXKHEHIIMX MaTEeMAaTHYeCKMX MOJEIeH M MaTeMaTHYeCKHX
METOJIOB JIJIsl ONIMCAHUS PA3JINYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yJbTaTe H3y4YeHUs1 AUCHUILINHBI 00y4aI0IMIACH 0JIZKEeH:
Obnadams CIenyONUMA KOMIIETCHIIUSAMA U UHIUKATOPAMH MX JOCTHKCHHS:

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

- OCHOBBI

nuddepeHITnanbHOTO u

UHTETPAITBHOTO UCUHCIeHU, T epeHInaIbHBIX YpaBHEHUH

MAaTEMAaTUYCCKUC T€OpI/II/I U MCTOJbI, JIC)KAIIHMEC B OCHOBC HOCTpOGHI/IH MAaTEMAaTHUYCCKUX
MOJICIEH;

OCHOBBI IPUMEHEHHUSI MATEMAaTHIYECKUX MOJIETICH 1 METOJIOB.

YMeTh:

BBIOMpATh MATEMAaTUYECKUE METObI, IIPUTOTHBIC JJIsl PEIICHUS] KOHKPETHOH 3a71a4u;
UCIIOJIb30BaTh MAaTEeMATUUECKUE TOHSTHS, METOJbI U MOJETH IJIS ONHCAHUS PA3THYHBIX
IIPOLIECCOB;

BBISIBJIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, JIeXKaIlue B OCHOBE
KOHKPETHBIX MPOIIECCOB;
UCIIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUUECKON 00paOOTKY TaHHBIX;
NPUMEHSTh MaTeMaTHYECKHe 3HAaHUS Ha MEXIUCIUIUTMHAPHOM YPOBHE.

Bnapetb:

OCHOBaMH (DyHIaMEHTAJbHBIX MaTEeMaTHYCCKHX TEOPHH M HaBBIKAMH HCIOJIb30BAHHS
MaTeMaTHYECKOTo arnmnapara,
METOJaMHU CTaTUCTUYECKON 00paboTKU HH(POpMAITUH.

3. KpaTrkoe copepxkanue Q11 CUUIIITHHbBI
1 CEMECTP

BBenenune. Ilpenver u Meroabl mateMatuku. OnMcaHWE OCHOBHBIX Pa3leiioB Kypca.

CrpykTypa Kypca U IpaBujia pEITUHTOBOM CUCTEMBI.

Pasznen 1. diiemeHTHI aredphbl.
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YucnoBble MHOXKECTBA, KOMILIEKCHbIE yncia. Onpenenurenu Il u I mopsiakoB. BekTopsi:
OCHOBHBIE TIOHATHSA, CKaJIIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHUS BEKTOPOB.
AHanuTuyeckasi reoMeTpus: npsMas Ha TIOCKOCTH, KpuBble Il mopsiaka. Martpuiibl: AeiCTBHS
HaJ MaTpUIIAMHU, TIPUBEJEHUE K CTylIeHYaTOMy BUAY U Buay ['aycca. Panr matpuibl. O0parHas
matpunia. Teopema Kponekepa-Kanennu. Pemienne cucreM JUHEHHBIX —anreOpanyecKux
ypaBHeHHit. CoOCTBEHHbIE YKcia U BeKTOphl. KBagpaTuuHbie GOPMBEI.

Pazgen 2. ®dynknus omaHoi mnepemeHHoil. I[lpemen ¢ynkuuu. HenpepbiBHOCTH
pynxuun.

Oynknua. CriocoObl 3aganus QyHkuu. DnemeHtapHble QyHkiuu. [Ipenen dyHkumm B
touke. OpnHocTOopoHHHME mpenensl. Ilpenenst Ha OeckoHeyHOCTH. beckoHEYHO Maible |
O6eckoHeyHO Ooubllre PYHKLINU, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O Ipeieax.
IlepBbIii M BTOpON 3amMeudarenbHble Mpenenbl. HempepbIBHOCTH (QYHKIMHM B TOYKE W Ha
npoMmexxyTke. CBoMCTBa (DYHKIIHI, HEPEPHIBHBIX Ha OTpe3Kax. Touku paspbiBa GYHKIIMH U HX
KJaccupuKanus.

Pasznen 3. Inddepennuanbuoe ucunciaenne GyHKIUU OTHON NepeMeHHOM.

[MpousBonHass (yHKIHH, €€ TEOMETPHUYECKHA M MEXaHWYECKUH CMBICI. YpaBHEHUS
KacaTenbHOM U HopMmanu. [lpaBuna nuddepennuposanus. Tabaua OCHOBHBIX MPOU3BOJHBIX.
JuddepenuupyemMocts (GYHKIHMU: ONpENEICHUE, TEOPEMbl O CBA3M HENPEPBHIBHOCTH H
nuddepeHpyeMocT  (PYHKIIMM W € CYIIECTBOBaHHMEM mpou3BoaHOU. Jluddepeniman
¢ynkuuu: onpexneneHue, cBoiictBa. IlpowsBonHas cioxHo ¢GyHKIHH. OCHOBHBIE TEOPEMBI
nuddepennmanbaHoro ucuucienus: Pomst, Jlarpamxka, Komm. [paBuno Jlonurans (packpeitue
HeomnpeneneHHocTe).  IIpousBogHble  BBICHIMX — HOPSAKOB. MOHOTOHHOCTH — (DYHKIIMH:
orpezeneHue, HeOOXOIUMbIE M JIOCTATOYHBIE YCJIOBUA. DKCTpeMyM (GYHKIUHU: OIpeleieHHe,
HE0O0XO/MMBIE M JTIOCTATOYHBIC YCIIOBHS. BBIMYKIIOCTh, BOTHYTOCTh M TOYKU Heperuda rpagpuka
GbyHKIMM: omnpenesaeHus, HeoOXOIUMbIE U JOCTATOYHBIE YCIOBHUS MX cyllecTBoBaHMs. OOras
cxeMma HMccieJoBaHus (GyHKIUH, TOCTPOEHUE UX TPaUKOB.

Paznen 4. UnTerpajibHoe ucumcjienne GyHKIUN OTHOH NepeMeHHOM.

[lepBooOpasznas ¢yukuus. HeompeneneHHbI WHTETpal W €ro cBoiicTBa. Tabnuia
OCHOBHBIX MHTETpajioB. MeTOIbl HHTETPUPOBAHUS: HEMOCPEICTBEHHOE HHTETPUPOBAHUE, METO]T
MOJICTAHOBKH, WHTETPUPOBAHUE IO YACTSAM, WHTETPUPOBAHHUE PAIMOHATBHBIX JPOOCii,
UHTETPUPOBAHUE  HEKOTOPBIX  HMPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHUX  (PYHKIIHM.
OmnpeneneHHbIl MHTErpaj, €ro reoOMETPUYECKHil CMBICH, €ro cBoiicTBa. Teopema o cpenHeM
sHaueHnn. Gopmyna Herotona-JleitOnuma. 3ameHa nmepeMeHHON U MHTETPUPOBAHUE 10 YACTSIM B
OTIpe/ielIEeHHOM MHTerpaje. Boruncnenue miomanei miockux Guryp u o00beMOB TeJl BPAIEeHUS €
MOMOIUIBbIO OMNpEeNeIeHHOro HHTerpaiga. HecoOCTBEHHbIE MHTErpalibl: OMpEeNieHus, CBOWCTBA,
METO/Ibl BEIYMCIICHUS.

2 CEMECTP

Paszpnen 5. [udppepennuaibHoe ueunciaeHue GyHKUMNA HECKOJILKUX NepeMeHHbIX.

OyHKIIMU ABYX M OoJiee TMEPEMEHHBIX: OmpeaesieHne, 00JIacTh OmpeeeHus, 00JIacTh
CYILIECTBOBaHMs, T'€OMETpUYECKAss MHTEPHpETalusi, JUHUA YPOBHS, M INOBEPXHOCTU YPOBHS.
[Ipenen ¢hyakmuu B Touke. YacTHBIE TPOU3BOAHBIE (Ha MpuMepe QYHKIIUH JIBYX IMEPEMEHHBIX ).
HuddepennupyemMocts  QyHKOMH:  ompeeneHue, CBa3b  TudGEepeHIHPYEeMOCTH ¢
HENPEPHIBHOCTBI0O M C CYIIECTBOBAHMEM YAaCTHBIX MPOU3BOAHBIX. JlocTaTouHble yCIOBUS
muddepentmpyemoctd  ¢pyHkuuu.  Juddepenuupyemocts  crnoxkHOW  QYHKIMH, IOJTHAS
npousBogHas. Juddepennuan QyHKIMM ABYX TNEPEMEHHBIX, €r0 HHBAPHAHTHOCTD.
HuddepenumrpoBanue (QyHKIUNM OAHOM M JBYX IEPEMEHHBIX, 33JaHHOM HesBHO. YacTHbIE
npou3BogHble U auddepeHranbl BBICHIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIAHHBIX
OPOU3BOMHBIX (A7t (QYHKIUK JBYX TMEPEMEHHBIX). AHAJIUTHYECKUNW TMPU3HAK ITOJTHOTO
muddepennuana. [Ipon3BoaHas Mo HaNpaBiIeHUIO: onpeneaeHne, popmya s ee BHIYUCICHHUS.
I'paguenT u ero cBoiicTBa. OKCTpeMyMbl (YHKIMHM JIBYX II€PEMEHHBIX: OIpeIesICHus,
HEO0OXOUMOE M JOCTATOYHOE YCJIOBHS CYIIECTBOBAHHS HKCTpEMyMa. YCIOBHBIM 3KCTpEMyM:
OTIpeNieIeHNe, METOJbl HAXOXACHUS TOYEK YCIOBHOTO 3KCTpeMyMa (MpsIMOM METOA M METOJ
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MHokuTenen Jlarpanxa). HanGonpiee 1 HanMeHblllee 3HaUeHUsT PYHKINUU IBYX MEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.

Pazgen 6. KpaTHbie MHTErpaJbl.

JIBOMHOI HMHTETpall: OIpEAelIieHne, T'€OMETPUYECKUN CMBICH, CBOMCTBA. TeopemMa o
CpeHEM 3HAYEHWU [IBOMHOrO HHTErpaja. BeruucieHue IBOWMHOrO MHTErpaja B JEKapTOBOM
CcUCTEeME KOOpAMHAT. BbIYMCIIEHME IBOWHOIO HHTErpajla B IOJSIPHOM CUCTEME KOOpPIMHAT.
Nurerpan Oinepa - Ilyaccona. [lpunokeHus ABOWHOTO MHTErpaja: BBIYMCICHHE ILIONIAAN
IUIOCKOW 001acTH, 00beMa MMIMHAPUIECKOTO TeJa, IO TOBEPXHOCTH, MACCHI TNIACTUHKH C
3aJJaHHOM TUIOTHOCTBIO, KOOpPAMHAT IEHTPAa TSKECTH IUIACTUHKU. TpPOMHOW WHTErpa:
ompezaeneHue, GU3MUECKUNA U TEOMETPUIECKUI CMBICT, CBOWMCTBA, TEOpEMa O CPeIHEM 3HAYCHUU
TPOMHOI0 MHTErpana. BelunucieHne TpOMHOTO MHTErpaja B JEKapTOBOM CHCTEME KOOPIAWHAT, B
IWIMHAPUYECKUX U chepuyeckux KoopauHarax. llpuioxkeHuss TpPOWHOro MHTErpana:
BbIUKCJIEHHE 00bEeMa, MacChl TeJla C 33JaHHOH TUIOTHOCTBIO, KOOPAMHAT LEHTPa TSKECTH Tea.

Pa3nen 7. KpuBosinHeiiHbIe ¥ NOBEPXHOCTHBIC HHTErPAJIbI.

KpuBonuHelHbIT WHTErpal MO KOOpJIWHATaM: OIpeAcsieHne, (PU3UUecKuii CMBICI, CBOMCTBA.
Bouucnenune kpuBonmHeWHoro wuHTerpana. ®opmyna ans  BBIYUCIEHUS PabOTHl  IpH
NEepEMEIICHUN MaTEPUAIIbHOM TOYKH B CUJIOBOM IMOJIE€ BJIOJIb HEKOTOporo mytu. @opmyna ['puna
JUIsL BBIYMCIIEHUS KPUBOJMHEHHOIO HHTErpaja IO0 3aMKHYTOMY KOHTypy. HesaBucumoctsb
KPUBOJIMHEHHOTO MHTETpajia OT MyTH UHTETPUPOBAHMS: HEOOXOIMMOE U JOCTaTOYHOE YCIOBHE
HE3aBUCHMOCTH, KpUTEpUN He3aBUCHUMOCTHU. [loTeHnnanbpHoe mosie, moTeHuanbHas GyHKIus u
€e BBIYMCIICHHE. BpIUMCIIEHHEe KPUBOJIMHEHHONO WHTErpaja, HE 3aBUCALLEIO OT IIyTH
uHTEerprupoBanus. [I0BepXHOCTHBIN HHTETpal: onpeaeaeHue, GU3NIECKUl CMBICI, BHIYHCICHUE B
JleKapToBO# cucteme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyina CTokca.
3 CEMECTP

Paznen 8. Inddepennuanbubie ypaBHeHHSs IEPBOT0 MOPSAKA.

Juddepernunanbuple  ypaBHEHHs:  ONpEAETCHHE, TIOPAIOK, pelIeHHe, Teopema
CYILIIECTBOBaHMS U €AMHCTBEHHOCTH pemieHus. 3agada Komm. Juddepennuanbubie ypaBHEHUS €
paszenstommuM1uca nepeMeHHbIMU. OJHOpOJHbIE ypaBHEHHUs [-To mopsaka: ompeneineHue u
MeTOJl peuieHus. JIuHelHble ypaBHeHUs [-To mopsiaka: ONpeaereHue W METOJA PEUICHUs.
VYpaBuenus bepuymnu: ompenenenue m meron pemeHus. /luddepeHimanbHble ypaBHEHHS B
NOJHBIX AuddepeHnranax: omnpeaesieHue U METOoA pelleHus. MHTerpupyrommii MHOXHUTENb:
OlpeNeieHnue, CBEJCHME K YpaBHEHHIO B TONHBIX JuddepeHrasax ¢ HOMOIIBIO
WHTETPUPYIOLIErO0 MHOKHUTES.

Pa3nen 9. luddepennuanbHbie ypaBHeHHs] BTOPOIO NMOPSIAKA.

Juddepennnanbable ypaBHEHUSI BTOPOTO MOPsAKA, TOMYCKAIOIINe MOHMKEHHE MOPSIIKA.
Jlunelinple nudQepeHIaIbHbple ypaBHEHUS BTOPOTO MOpPSAKA: OINpeleNeHUue, OJHOPOAHbIE U
HEOJHOPOJIHbIE JIMHEWHbIE ypaBHeHMs. CBoiicTBa pemeHuid. JIuHelHas HE3aBUCUMOCTh
¢ynkuunii. Onpenenurens BpoHckoro u ero cBoiicTBa. TeopeMbl 0 CTPYKType OOLINX pelIeHui
JUHEHHBIX OTHOPOAHBIX U JTUHEHHBIX HEOTHOPOAHBIX AU(QepeHInanbHbIX YpaBHEHUN BTOPOTO
nopsiaka. DyHJaMeHTalbHas CUCTeMa PEIeHUH JIMHEHHOro 0JHOPOIHOTO U (hepeHIInaTEHOTO
ypaBHEHHUS BTOPOTro nopsaka. JInneiinsle ogqHopoaHbie quddepeHInaibHble YpaBHEHUS BTOPOTO
HOpsiIKa C TMOCTOSHHBIMU KO3 QHLIMEHTaMU: METOJ Diijepa Ui PElICHUs 3TUX YpaBHEHHI.
Jluneitnble HeoHOPOAHBIE AU(QepeHInanbHble YPaBHEHUS BTOPOIO MOPsIKa C MOCTOSIHHBIMU
KO3 pHIMEeHTaMU: METOJ MOoA00pa YaCTHOTO PEIICHUS 3TOT0 YpaBHEHHs C MPABOW YacThIO
CIEUMaJbHOIO BHUJA MW METOJ BapHallMM IPOU3BOJBHBIX IOCTOSHHBIX. JIMHEWHbIE
muddepeHraIbHbpe ypaBHEHUs 1-TO TOPSJIKA: CBOMCTBA pEIIEHUH, TEOpEeMBI O CTPYKTYpe
o0mero pemeHusl. AJTOPUTM TOCTPOCHHS OOINETo penieHus: JIUHEHHOro AuddepeHnnaaTbHOro
YpaBHEHHSI 1-T'0 TIOPsI/IKA C TIOCTOSSHHBIMU KO3 QUITEHTaMH.

Pasznea 10. Cucremsbl nuddepeHiuaNbHbIX YPAaBHEHU.

Cuctembl JMHEHHBIX JU(QEpeHIMAIbHBIX YpaBHEHHH IEpBOro IMOpsAKa, pelIeHue
MeTOJIOM HcKiItoueHus. CructeMbl TUHEHHBIX MU depeHInalbHbIX YpaBHEHUH IEPBOTO MOPSIKa,
METOJI BapHallMM MPOU3BOJIBHBIX NMOCTOAHHBIX. CHCTEMBl JIMHEHHBIX OJHOPOJIHBIX YpaBHEHUM
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MEePBOTO TOPSAKA C TIOCTOSHHBIMU KO3 duiineHntamu, meton Dinepa. CUCTEMbI JHHEHHBIX
HEOJHOPOAHBIX AU epeHnanbHbIX YpaBHEHUH ¢ TOCTOSTHHBIMU K03 puumeHTamu.

Pazgen 11. UncaoBblie 1 PYHKIIMOHAJIbHbIE PSAABI.

YucnoBele psIbl: OCHOBHBIC TOHSTHS, CXOAUMOCTh psna. HeoOxomuMmelii mpu3HaK
cxonuMmoctu pspa. CpoiicTBa cXOoAsAmMxcs psaoB. JloCTaTOYHbIE NPHU3HAKH CXOAMMOCTH
3HAKOIOJIOKUTEIBHBIX PAJOB: HUHTETpaIbHBIA Npu3Hak Komiw; mpu3HAaKu CpaBHEHUS PSIOB;
npusHak Jlamambepa; paaukansHblil npu3Hak Komm. Psaaer Jlupuxite. 3Hakouepenyronuncs ps;
omnpenenenue, npusHak JleitOuuna. AOCOMIOTHAs U YCIOBHAs CXOAMMOCTb 3HAKONEPEMEHHBIX
psanoB. OyHKIMOHATIbHBIE psinbl. CTENeHHbIE PAIbL: OmpeneneHue, Teopema AOens, UHTepBal
CXOJIUMOCTH, paauyc cxoaumoctu. CBoicTBa cTeneHHbIX psagoB. Psasl Teitnopa u M'ﬁcrjglogeg%:

ONpEIENIEHNE, YCIOBUS cXomuMocTH psana Teinopa k ucxomuon QyHkiuu. Jlemma o= 7

wis VXER JlocTaTouHble YCIOBUS CXOAUMOCTH psina Tenmopa. AJITOPUTM Pa3JIOKEHHS

yHKIUH B psag Makinopena. OcHOBHbIC pasnoxkeHus (yHknwmis: € , SIMX - COSX ln(1+x)’

I+x) ,arclgx  arcsIX g psn Maxinopena. Pasnoxkenue Gpyrkumit B psix Teilopa ¢ MOMOLIb0

OCHOBHBIX pa3nokeHud. [IpumMeHeHHe CTemeHHbIX psA0B: NPUONMKEHHBIE BBIYUCICHUSA,
npubimKeHHoe penieHne auddepeHInalbHbIX YpaBHEHHH.
4 CEMECTP

Paznen 12. Teopuss BeposTHocTeil. Ciy4yaliHble BeJMYHHbI M HMX 3aKOHBI
pacnpeeeHus.

[Ipenmer Teopum BeposiTHOcTel. CiydaiiHble cOOBITHS. [IpOTHBOIONIOKHEBIE COOBITHS.
HezaBucumbie coObiTuss. OTHocuTenbHass yacToTa. Kiaccuueckoe U TreoMeTpUYecKoe
ONpECIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOATHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOCTe. [IpocTpaHcTBO  snemeHTapHBIX  coObiTHl. Kiaccudeckoe — ompeneneHue
BEPOSTHOCTH.  AnreOpa  cOOBITHH: TEOpEeMBI O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
MIPOTHBOIIOJIOKHBIX COOBITHH, CyMMa BEpPOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrommx
HOJIHYIO IpyNIy. AKCHOMaTHYECKOE OIpeeIeHUE BEPOATHOCTH. CTaTUCTUUECKOE ONPEECIICHNE
BEPOSITHOCTH. Y CIOBHAsI BEPOSITHOCThb. T€0pEMBI O BEPOATHOCTH NPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHH. [TonmHast BeposTHOCTh. [loBTOpHBIE HMcnbiTaHus. Popmyna beprym.
JloxanbHas 1 uHTErpagbHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.

[lonarne ciayyallHOM BenWYMHBL. JIMCKPETHBIE M HENPEPBIBHBIC CIIy4aiiHbIE BEIUYUHBI.
3aKoH pacmpeeneHus ciydaiHoi BeauyrHbl. DYHKIUS pacnpenesieHus, €¢ CBOMCTBa, rpaduk.
[InoTHOCTHL pacmpeneneHus] HENPEPbIBHOM CllydallHOM BEJIMYUHBI (IUIOTHOCTH BEPOSITHOCTH).
®opmyna Uil BEPOSITHOCTH TMONaAaHUS HENPEPHIBHOMW CIIy4YaHOW BEJIWYMHBI B JIaHHBIN
UHTEPBAJI, BBHIPAKECHHBIM 4Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKUN CMBICT (HOPMYIIBL.
bunomuanbHOE pacmpezaenenue, pacrtpenenenue IlyaccoHa, paBHOMEpHOE pacIpeaesieHue,
HOPMAaJIbHOE PACIIPENEICHUE, SKCIIOHEHIIMAIBHOE Paclpeie/iCHUE.

Pa3zgen 13. MareMaTn4uecKasi CTATHCTHKA.

[Ipeamer maTematnyeckoi cTtaTUCTUKH. OCHOBHBIC 33a/layd MAaTEMAaTUYECKOW CTATUCTUKH.
Brei6opounsiii meton. Ctatuctuueckoe onvcanue. Beibopku. ['ucTorpamMmma M MOJUTOH 4acToT.
Cratuctuueckas (3mmupuyeckas) GyHKIMS pacrpenesieHus. BeiOopouHble XapaKTepUCTHKH U
ux pacmnpenenenus. CocrositenbHble, 3(QQPEKTUBHbIE CMEIIEHHbIE U HECMELIEHHbIE OIEHKU
napaMeTpoB. CTaTUCTHUECKOE CPEHEE, CTATUCTUYECKAs JUCIIEPCUs U CTATUCTHUUECKOE CpeIHEE
KBaJIPaTUYHOE KAK TOYEYHBIE OLICHKHM HEW3BECTHBIX: MATEMaTUYECKOIO OXHUAAHUS, JUCIIEPCHH,
CPEIHEro KBaJApPaTUYHOI'O OTKJIOHEHHUs. JlOBEpUTEIbHBIE MHTEPBAIBI U UHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosbliuM BbeIOOpKaM. JloBepuTenbHas
OLICHKa MaTe€MaTHU4YECKOro OKUJAHUS NpU HEU3BECTHOW aucnepcuu. loBepurenbHas OlEHKA
CpeIHEero KBaapaTUYHOro OTKJIOHeHHUs. TouHble BbIOOpouHble pacnperenenus: CrbroaeHTa (t-
pacnipesienenue), ®dumepa-Cuenexopa (F-pacnpenenenue), Ilupcona ()*-pacmpejencHue).
[IpoBepka cTaTHCTHYECKUX TUNOTE3. MaTemMaTH4eCcKue METOJbl NPOBEPKH CTATUCTUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUH KOPPEIALIMU.
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4. O0beM y4eOHOI JUCHUNIMHBI

Cemectp
Bua yuyeonoii padoTnbl Bcero 1 2 3 4
3E Akan.u. 3E Akan.u. 3E Akaa.u. 3E Akan.u. 3E Akan.u.

O01mas TPy10eMKOCTh TUCHUILIHHBI 18 648 5 180 5 180 5 180 3 108

KonTakTHasi padora — ay1MTOPHbIE 3aHATHS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48

Jlexmuu 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16

ITpaxtrueckue 3ansatus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32

CamocrosiTesibHas padora 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60

KonTakTHas camocrositensHas paboTa 0,6 0,4 0 0 0,2

CaMocTOoITEIbHOE HN3YUCHUC pa3aCIOB JUCIUITIIMHBI 8744 303’4 2734 83,6 2722 80 2722 80 1766 59,8

Buja koHTpoJisi — 3a4eT ¢ OLeHKOoH + + + + - - - - - -

Bua konTpoJis — 3aver + + - - - - - - + +

Bua kouTpoJsi — Jk3amMeH 2 72 1 36 1 36

KonrtakTHas pabora — mpoMeXKyTOUHAs aTTECTAIHS ) 0,8 1 0,4 1 0,4

[ToaroToBka K 3K3aMeHY. 71,2 35,6 35,6

Bua uTOoroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH IK3aMeH JK3aMeH 3auer

CemecTp
Bun yueoHoil1 paGoThl Bcero 1 2 3 4
3E Actp. 4. 3E Actp. 4. 3E AcTp.u. 3E AcTp.u. 3E Actp. 4.

O0mast Tpy10eMKOCThb JUCUMIIIIHHBI 18 486 5 135 5 135 5 135 3 81
KonrakTHasi pa6oTa — ayIUTOPHBIE 3aHATHUS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexium 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[Tpaktuueckue 3ansatus (I113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocTosiTesibHasi paboTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KoHnrakTHas camocrositensHas pabora 0,45 0,3 0 0 0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 8,44 22743 2,34 62.88 2,22 2,22 1,66
Bua kouTpoJs — 3a4er ¢ oneHKou + + + + - - - - - -




Bua xkontpoJs — 3aver + + - - - -

Bua koHTpOJIs — IK3aMeH 2 54 27 27

KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHS ) 0,6 0,3 0,3

[ToaroToBKa K K3aMeHY. 53,4 26,7 26,7

Bujx MTOroBOro KOHTpOJIf: 3adeT ¢ OLEHKOH IK3aMeH IK3aMeH 3ader
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AHHOTaUUs pado4yeil NPOrpaMmMbl JUCUUIIIIMHBI
«Duzuka»

1. Ieab AMCHUIUIMHBI — IPHOOpETeHNE 00yYarOIMMUCS 3HAHHUI 110 OCHOBHBIM paszzieniaM (GU3UKU U
YMEHUIO IPUMEHSTh UX B APYTUX €CTECTBEHHOHAYYHBIX JUCLUIUIMHAX.

2. B pe3yabTare u3y4eHus JMCHUILIMHBI 00YYAIOLIMICS T0JI/KEH:

Obnadamye cleayoUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHUS:

OIIK-2.4, OIIK-2.7, OlIK-2.11

3namo:

- (¢u3nvecKkue OCHOBBI MEXaHHMKH, (HU3UKU KOJICOAHWN W BOJH, SJIEKTPHUUECTBA M MarHeTH3Ma,
JIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJUHAMUKH, KBAaHTOBOM (hHU3HKH;

- CMBIC]T PYHAAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB, IPUHIIUIIOB M MOCTYJIATOB; UX (POPMYTUPOBKU U
I'paHUILIbI TIPUMEHUMOCTH;

- CBf3b LIMPOKOTO Kpyra (pu3MuecKux sIBICHUU C (PyHIAaMEHTAIbHBIMU NPUHIMIIAMH U 3aKOHAMH
(U3UKN; OCHOBHBIE METO/Ibl PELICHNUS 33134 110 OMMCAHUIO (PU3NYECKUX SIBICHUI;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3MUECKOTO IKCIICPUMEHTA.

Ymems:

-IPUMEHATh TEOPETUYECKUE 3HAHMUA U SKCIEPUMEHTAIbHBIE METOJbI MCCIIECAOBAHUS NPH PEIICHUH
npod)eCCHOHANIBHBIX 3a71a4;

-IIPOBOJIUTH PACUETHI, OCYLIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JIeNlaTh 000CHOBAHHBIE BHIBOIBI;

- QHAJIM3UPOBATh PE3yJbTaThl HAOIIOAEHUHN U HKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (U3NKH;

- OIPENEINIATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMIUIEKCY 3KCIEPUMEHTAIbHOW MH(OpMau
Y IOMOII IPaUKOB, TAOIUI U YPAaBHEHUI;

- TIPEACTABISITE 00Pa0OTAaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHUYECKYI0 MH(POPMAIHIO B YCTHOW U
NUCbMEHHOW (hopMe, B TOM YHCIIE C UCIIOIB30BAaHHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHA.

Braoemy:

- HaBBIKAMU Pa0OTHI C IIUPOKUM KPYTOM (pU3HUECKUX PUOOPOB U 000PYIOBAHHUS;

- HaBbIKaMU OOOCHOBAHHUS CBOUX CY)KJEHHH U BBIOOPA METO/A UCCIIEIOBaHMSL.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Pazoen 1. Quzuueckue ocHo6vl MexaHuKu.

1.1. IIpenmer ¢us3uku. Metoasl (QU3UUECKOTO WCCIEAOBAHUS: OIBIT, TUIOTE3a, JKCICPUMEHT,
teopus. [Ipenmer kuHemaruku. [lepememienue, ckopocTs, yckopeHue. KnHnemarnueckue XapakTepuCTUKH
BpallaTeIbHOTO JIBUKECHHUSI.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOIO TIATOTeHMS. J|BUKeHUHE
TeJla IepeMeHHOM Maccebl. Y paBHeHuss Meniepckoro. @opmyna [{rnonkoBckoro.

1.3. Yopyruii u Heynpyruil ynapsl mapoB. MOMEHT HHEPIIMU MATEPUAILHON TOUYKH U TBEPIOTO TEJA.

1.4. Kunematuka rapMoHHuYecKkux Kosiebanuil. JuddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuii. IloHsATHE O 3aTyXalwIMX M BBIHY)XJICHHBIX KoJjieOaHusXx. BosHOBoe nBmwkeHue. BoHbI
MPOJIOJIbHBIE U MTONIEPEUHBIE.

Pa3zoen 2. Monexyaapnas gpuzuxa u mepmoOuHamMuKa.

2.1. DneMeHTHl TEepMOAMHAMUKH H (U3MYECKOW KUHETHKU. MneanpHbId Ta3. Pacmpenenenue
Bonpimmana u ero obmedusnyeckuii cmpici. PeanpHbliil ra3. YpaBaenue Ban-nep-Baansca.

2.2. Tepmomunamuueckuii Meton B ¢usuke. PaBHOBecHbIe cocTosHMs. Hauanma tepMoamHaMUKH.
[uxabl. DHTPONUS U €€ CTATUCTUYECKOE TOIKOBAaHUE.

2.3. SBnenue nepenoca. uddys3usa. 3akon duka. TermmonpoBogHocTs. 3akoH Pypre. BHyTpennee
TpeHue (BA3KOCTh). 3akoH HproToHa.

Pa3zoen 3. Dnexmpocmamuka u nocmosiHHbIl 21eKMPUYeCKUutl mox.
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3.1. 3akon Kymona. Teopema Octporpanckoro-I'aycca. Jumons.  [usnexktpuku B
ANEKTPOCTATHYECKOM TIOJIE.

Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.
4.2. Mar"ueTuku. DIeKTpOMarHuTHasA UHAYKIUA. Y paBHeHHEe MakcBeria.

Paszoen 5. Onmuxa.

5.1. UnTepdepenmus BonH. Judpakaus BosH. [Tomsipuszarus BoIH.

5.2. TennmoBoe u3nydenue. 3akon Kupxroda. ['munoresa [lnanka. KBaHToBOE 00BSICHEHHE TETLIOBOTO
n3nyaenus. dpdext Komnrona.

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

Pa3zoen 6. Dnemenmol k6aHmMos0oU puzuKu.

6.1. T'unore3za ne bpoiins. BomHoBoe ypaBHenuwe IllpeauHrepa s CTAallMOHAPHBIX COCTOSIHUM.
Onerte! ITepHa-I'epnaxa.

6.2. MuorosnekTponnbsiii atoM. Dddext 3eemana. [Ipunmun Ilaynu. KBanToBbBIE cTatncTHYeCcKHE
pacnpenenenus boze-DiinmTeitna u ®@epmu-/lupaka. ®ononsl. 3akoHbl [lebas u DUHIITEHHA.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Bcero
Bun yuebHoit paboTbl A Ne 2A N 3A
3E Kal | ap Kl | ap Kal.
q, q. q.
O611ast TPYA0EMKOCTh IUCHUTIIHHBI 12 432 6 216 6 216
KonrakTHas padora — ayiuTOpHbIE 3,5 128 13 48 22 30
3aHATHSA:
Jlexumun 1,3 48 0,4 16 0,9 32
[Tpaxktrueckue 3ansatus (113) 1,3 48 0,4 16 0,9 32
Jlabopartopusie pabots (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesibHas padora 6,5 232 3,7 132 2.8 100
KoHnrtakTHas camoctosTenbHas pabora 0,8 0,4 0,4
CaMocTosATENbHOE N3YUEHUE PA3/IEIIOB 6,5 2312 3,7 1316 2,8 96.6
JUCIUILTAHBI
Buabl KoHTpOJIA:
JIK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpomekyToO4Hast 0.4 0.4 0.4
arTecTaius 1 1 1
IToaroroBka K SK3aMeHy. 35,6 35,6 35,6
Bua uTOroBoro KOHTpoJIs: IK3aMeH JK3aMeH
Beero Cemectp
N Ne cemectpa No cemecTpa
Bun yuebnoit paboTbl A A A
3E cIp. | ap cIp. | ap CTp.
9. 9. q.
O611ast TPYA0EMKOCTh AUCHUTIIHNHBI 12 324 6 162 6 162
KonTakTHas padora — ayiuTopHbIE 3,5 92 13 36 22 60
3aHAITHSA:
Jlexumun 1,3 36 0,4 12 0,9 24
[Tpaktrueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
| JTaGoparopusie paGotsi (JIP) | 09 | 24 | 04 | 12 | 04 | 12 |
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CamocrosiTesibHAs paboTa 6,5 174 3,7 99 2,8 75
KoHTakTHas camocTosTenpHas pabora 0,6 0,3 0,3
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB 6,5 173.4 3,7 98 7 2,8 747
JHCIHATIIHHBI

Buasbl KoHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KoHTakTHass pabora — mpoMexXyTodHas 0.6 0.3 0.3
aTTecTanys 2 1 1
IToaroroBka K 3K3aMeHY. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoOJIf: JK3aMeH JK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IIpo0bJieMbl YCTOWYHUBOIO pa3BUTHUSD)

1 Heap aucHumiauHbl — cQOPMHUPOBATH y CTYAEHTOB ILENOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIICTIIIUN YCTOHYHNBOTO Pa3BUTHS, IO3HAKOMUTH CTYIEHTOB C LEISAMU YCTOWYMBOTO PA3BUTHSA, TOHATHIMHU
YCTOMYMBOCTU M HEYCTOMYMBOCTH JAMHAMUYECKUX CHCTEM B OKPYXAIOIIEeM MHpE; pecypcax U pa3BUTHH,
AQHTPOIIOT€HHOM BO3/ICHCTBHH Ha OKPYXKAIOIIYIO CpPely, YIIPaBIeHNH KaueCTBOM OKPYXKAIOIIEH cpeibl.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU ¥ UHIMKATOPAMH UX JTIOCTHKECHUS:

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

3uams:

— OCHOBHBIE OTPEIeNICHUS U MPUHLIUITBI KOHIENIUN YCTOWYMBOTO Pa3BUTHSI,

— OCHOBHBIE XapaKTEPUCTUKU OHOTHUECKMX, aOMOTMYECKHMX U AaHTPOIOTEeHHBIX (PAKTOpOB,
OKa3bIBAIOLIMX BIUSHUE HA KUBbIE OpraHU3MbI, BKJIIOUas YeJIOBEKa;

— OCHOBHBIE CYIIECTBYIONIUE MPOOIEMbl, BO3HUKAIOIINE ITPH B3aUMOACHCTBUN SKOHOMUKH, OOIIECTBA U
OKpYKalolllei Cpeibl;

— COBpPEMCHHBIC CHUCTEMbl HH/IEKCOB W HHIUKATOPOB YCTOWYHMBOTIO Pa3BUTHUS, UX OCOOECHHOCTH H
HEJO0CTaTKU;

Ymemo:

— JIe7aTh CHCTEMHBIM aHajau3 CYHIECTBYIOIIMX 3KOJOTO-COIHAIbHBIX, COLUUATbHO-DKOHOMUYECKUX WU
HKOJIOT0-?)KOHOMHYECKHUX MPo0IeM;

— HaXoJuTh HauboJiee pallMOHAJBHBIM BapHaHT PElIEeHUs MMOCTaBICHHBIX 33j]ad ¢ Y4€TOM KOH(IUKTa B
NOTPEOHOCTSAX YETIOBEKA U OTPAaHHUCHHSIX OKPYXKAIOIIEH Cpe/ibl;

Braoemy:

— HaBBIKAMH I10JIb30BAaHHsI COBPEMEHHOM TUTEpaTypoil B 001aCTH YCTOHYHMBOTO Pa3BUTHUS U SKOJIOTHH;

— YMEHHEM aHaJIM3UPOBaTh HOBBIE TEOPETHUECKUE W MPAKTHUYECKHE IMPOTrpaMMbl M TMPOEKTHI,
HarpaBJICHHbIC Ha JOCTIKEHHUE LeJel YCTOWYMBOTO Pa3BUTHS;
— MpueMaMH MPUHATHS PEIIeHUuN MO YPeryJupOBaHUIO KOH(MIMKTHBIX CUTyallil B 00JacTH YCTOMYMBOTO
Pa3BUTHS U UCTIOIB30BAHUS PECYPCOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI
Beeoenue
Henu, 3amaun u mpeaMeT Kypca. MecTto Kypca B CHCTEME XHMHYECKOTO0 0Opa3oBaHHs. DKOJIOTHYECKOe
oOpasoBaHue ¥ 00pa30BaHUE ISl YCTOMYHBOTO Pa3BUTHSA.
Pazoen 1. Ocnoenvie nonamus Kypca. Obuiecmeo u oKpyxsHcarouiasn cpeoa
Poct u pazBuTHe. YCTONYMBOCTh M HEYCTOMYMBOCTh JUHAMHUYECKUX CHUCTeM. bruocdepa kak auHamMudecKas
cucrema. Yenosek: Owonormdeckwii BuA W nuBuiu3anus. CHUCTEMBl MOAJICPKAHUS KU3HH U CHUCTEMBI
nojaJepKaHusl LuBWIM3alu. HaceneHue, MpoOU3BOJICTBO, COCTOSHHUE OKpyxkartomeid cpeabl. Ilonsarue
ycTouuBOro pasBuTHs. Pumckuii xkinyd u rmoOanbHas mpobiemaruka. HeoOXoauMOCTh B YCTOHYHMBOM
pasButuu. CoaepkaHue U IBOIONUS MPEACTaBICHUH 001IecTBa 00 YCTOMYMBOM Pa3BUTHUH.
Pa3zoen 2. Buocgpepa, ee 360n10uusn u ycmouuugocmp. IKocucmemvl 3emau u ycmouuueocms
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OcHoBHbIe cBefeHusi o0 maHere 3emis. CTpoeHne U coctaB arMocdepsl. MupoBoi okean. Jlutocdepa.
buoTtnueckast u abuoruueckasi cocrapisitonue 6uochepbl: OCHOBHbIE XapakTepucTuku. [1oToku sHepruu B
cucreMe ComHie-3emiis.

OcHoBHbIE TOHATHS dKojoruu. CHUCTeMbl TOIJEpKaHWs >KM3HM Ha 3emuie: obmuii 00630p. I[lonsTue
skocucTeMbl. CTPYKTypa U COCTaBISIONIME PKOCHCTEM. BHIbI, monmymsiuu, coodmecTBa. B3anmoaeiicTpre
BUJIOB B 3KocucTeMax. OCHOBHBIE THUIIBI SKOCHCTEM.

[Totoku »Heprum u BemiecTBa B sKocuctemax. Tpoduyeckue nenu. MeTaGoau3M M 3JIEMEHTHBIA COCTaB
JKUBOW 1 HE)KUBOU MaTtepruu. OCHOBHBIE OMOT€OXMMHYECKHE ITUKIIBI (KPYrOBOPOTHI BelecTB). [ [MKIMIHOCTH
poI1ieccoB B Ouochepe u yCTONIUBOCTb.

WN3meHeHuss B MOMyNsUsAX, COOOIIECTBAaX, JKOcHCTeMaxX. PeakIiusi >KMBBIX CHCTEM Ha H3MEHEHHS
okpyxatomieit Cpenpl. Bo3aeicTBue 4enoBeka Ha 3KOCUCTEMbI. 3aKOHBI M MPUHIUIIBI SKOJIOTHH.
buopa3nooOpasre u yCTOWYMBOCTH JKOCHCTEM. BumoBoe pasHoOOpazwe - HEO0OXOIUMOE YCIOBHE
YCTOMYHUBOCTU OHOCHEPHI.

Pazoen 3. Yenoeeuecmeo kax uacmp ouocgepwl. /Jemozpagpuueckue npodiemovt coepemennozo mupa.
OcoOeHHOCTH YeoBeKa Kak OMojorndyeckoro Buia. J[MHaMUKa 4eIoBeYeCKOW MOMYJSIUU, POXKAAEMOCTb,
CMEpPTHOCTh, BO3pacTHasi CTPyKTypa. [IpobiemMbl COBPEMEHHOTrO STama pocTa YHCICHHOCTH HACEJICHUS.
['eorpaduueckoe pacnpenencHue HaceneHus. CenbCckoe W TOpOJACKOe HaceleHue. YpOanuzamus. Cpema
oOuTaHUs YeTIOBEeKa M OKpYyxKatomias cpeaa. DopMUpoBaHHUE TEXHOTCHHOM CPEJIbI.

PerynupoBanue HapomonaceneHus. Crabuin3anus YUCICHHOCTH HACEICHUS WM JETIOMYJISIUS: OLIEHKa
MpeeTbHON YUCICHHOCTH HaceleHUs: 3emiid. PenmuruosHble, HpPaBCTBEHHBIE U COIHMAIBHBIC MPOOIEMBI
OTpaHUYEHUS POKAAEMOCTH U IJIAaHUPOBAaHUS ceMbU. PernonanbHble 0COOEHHOCTH. MBIIIIIEHHE, SI3BIK, POJIb
oOydenus. Herenernueckuii kaHan BUIOBOW mamsTH. [lomoXuTenbHBIE W OTPULIATEIBHBIE MOCIEICTBUS
HaJIM4us HereHetuyeckon namstu. ['enaepHbie mpoOieMsl.

Pazoen 4. Pazeumue u pecypcot

Omnpenenenne pecypca. Kmaccuduxamus pecypcoB. HeBo3oOHOBUMBIE, BO30OHOBHMBIE, HeHcCUepIlaeMble
pecypcel. MartepuanbHble, JHEpPreTHudecKkue W WHQPOPMAIMOHHBIE pecypchl. ['eHeTHueckue pecypebl
o6uoctepsl. CocTosiHE M MUPOBBIE 3allackl OCHOBHBIX BHJIOB MPHUPOAHBIX pecypcoB. ['eorpaduueckoe
pacrpeziefieHle 3anacoB IPUPOAHBIX PECYPCOB.

Pa3BuTHe nMBWIM3aLIMM U PAcXOAOBAaHUE MPHUPOAHBIX pecypcoB. [IpMHIUNBI YCTOWYMBOrO pa3BUTHS B
OTHOIICHUH TPUPOIHBIX pecypcoB. Poiib BO30OHOBHMBIX M HEHUCYEPIIAEMBIX PECYpCOB B YCTOWYHMBOM
oOmiecTse.

Pazoen 5. Aumponozennoe eo3oeiicmeue na ouocghepy

AHTpPOIIOT€HHbIE BO3MYILEHUS OMOT€OXMMHUYECKHX LMKIOB U JErpajalus CUCTeM MOJACpKaHUs KU3HU.
I'mobGanpHBIE, pETHOHATBLHBIC U JIOKATBHBIC TPOOJIEMBI OKPYKAIOIIEH CPEIbI.

3arpsizsHeHuEe aTMochephl (KHCIOTHBIC MOXKAH, (POTOXMMHUYECKUNA CMOT H T.J.). 3arps3HEHHUE BHYTPCHHUX
BOJ 1 MUpOBOTO OKeaHa. 3arpsi3HeHUE TUToCc(epsr; qerpaaanus 3eMelb, OIyCThHIHUBAHUE.

Pazoen 6. Knumamuueckue nocieocmeus usmeHeHUus cOCmMasa ammocgepol

I'moGanbHeli 3HEpreTHyYeckuii OanaHc; MapHUKOBBIA 3(PQEeKT Kak NPUPOAHBIA (GaKTOp HOJAEPKAHHS
YCJIOBUM CYIIECTBOBaHMS *UBOW maTepuu. [lapHukoBbie ra3pl. MICTOUHMKM M CTOKH AMOKCHIA YIIIEpOJa U
JIPYTHUX MMapHUKOBBIX ra30B. M3MeHeHue KOHIIEHTpAllMK TUOKCUAA YIIIepoa U IPYTHX MaPHUKOBBIX Ta30B B
atMocdepe; MeXaHU3M II100aTbHOTO TOTETUICHHUS.

[TocnencTBus rino0abHOTO MOTEIUICHUS: TIOBBIIIICHHE YPOBHSI MUPOBOTO OK€aHa, 3aTOTUICHHE MPUOPEKHBIX
30H; TasHUE JICAHUKOB M BEUHOIN MeEp3JIOTHI; AedopMaius KIUMaTHUYECKUX U CEeIbCKOXO3SICTBEHBIX 30H U
reorpauueckoil CTPYKTYpbl TPOU3BOJACTBA MPOJOBOJILCTBUS; W3MEHEHUS PACTUTEIBHOTO IOKPOBA,
OITYCTBHIHUBAHUE.

Pazoen 7. 3enenan pesonwoyus

3eneHass XxuMus. 3elieHas dHEpreThka. 3eyeHas SKOHOMHUKaA. [loHsATHE HU3KOYTIIEpOMHOW (IMKINYECKOM)
skoHOMUKH. CLIEHapuu HU3KOYTIEpOJHOTO pa3BuTus i Poccuu. Hawnmydinue TOCTyNHBIE TEXHOJIOTHHU.
OcHOBHbBIE IPUHLIHUIIBI 3€JIEHOTO MPOU3BOACTBA. ['0Cy1apCTBEHHOE peryaIupoBaHue IPUPOIOTOIb30BaHUS Ha
ocnoe H/IT. Dxonoruueckuii ciex yenoBeyecTBa. 3eneHblid opuc. KapOoHOBBIE MOIUTOHBI.

Pazoen 8. Mupoeo33penue, 5muxa u ycmouuueoe pazeumue.

[Tepexox ot obmiecTBa MOTpPeOICHUS K yCTOMYMBOMY OOmIeCTBY. M3MEHEHHE CTPYKTYphl MOTPEOHOCTEH
oOmiecTBa U KpUTEPUEB KaueCTBa KU3HU U YPOBHS pa3BUTHs. Polib KyJbTYypHBIX M PETUTHO3HBIX TPAIUIIHIA
B IIpo0JieMe yCTOMYMBOTO Pa3BUTHS.

77



Wndopmanus, 3HaHue, HayKa, TEXHOJOTMH. YBEIWYEHUE PO HMH(OPMAIMOHHBIX PECYpPCOB B 0OIIeM
Oamance pecypconorpebienus. MadopmarmonHoe (MOCTUHAYCTpHAIbHOE) 001ecTBO. Pois oOpa3zoBanus B
YCTOMYMBOM OOIIIECTBE.

4 O0beM yueOHOH TUCHUILINHBI

O0bemM TUCHUTJIMHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktrueckue 3ansatus (113) 0,45 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesqbHasi padoTa 2,1 76 57
KonrtakTHas camocrosiTenbHasi pabora 0,2 0,15
2,1
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 75,8 56,85
Bua koHTpoJs: 3a4eT

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUILIMHBI
«be30nacHOCTh JKU3HeAeATEeTbHOCTH

1. leas AucuuIMHLI - GopMupoBaHUE MPOPECCUOHATBHON KYIbTYphl 0€30MaCHOCTH, TIOJ] KOTOPOH
MOHMMAETCS TOTOBHOCTb U CIIOCOOHOCTH JMYHOCTH MCIIONB30BaTh B MPOQPECCHOHATBHON IESATENbHOCTH
nproOpPETEeHHYI0 COBOKYITHOCTh 3HAaHHMM, YMEHHH W HAaBBIKOB Ui oOecriedeHus Oe3omacHOCTH B cepe
npoecCHOHANBHOM JeATENIbHOCTH, XapaKTepa MBIIUICHUS M LIEHHOCTHBIX OpPUEHTAIMi, MPH KOTOPBIX
BOTIPOCHI OE30MMACHOCTH PACCMATPUBAIOTCS B KAUECTBE PUOPUTETA.

OCHOBHBIMU 3a7]a9aMU AUCIUILTUHBI SBIISIOTCS:

* mpuoOpeTeHre MOHUMaHUs IPOoOJIeM YCTONYUBOIO Pa3BUTHS U PUCKOB, CBSI3aHHBIX C JEATEIILHOCTHIO
YeIIOBEKa;

* OBJIAJICHUE MpPHEMaMH DPALMOHAIM3AIMH KU3HEACSITEIbHOCTH, OPUEHTHPOBAHHBIMU Ha CHUKEHUS
AHTPONIOTEHHOTO BO3JICHCTBUS Ha MPUPOIHYIO Cpey U obecrieueHre 0€30MacHOCTH JIMYHOCTH U 00IIeCTBa;

* popMupoBanmue:
- KyIbTyphl 0€30MacHOCTH, HKOJOTMYECKOTO CO3HAHHS M PUCK-OPUEHTHUPOBAHHOTO MBIIUICHUS, MPH
KOTOPOM BOIIPOCHI 0O€30MaCHOCTH U COXPAHEHUs OKpYKAIoUIeH cpeibl paccMaTpUBAIOTCS B KadecTBe
BaXHEHUIIIUX MPUOPUTETOB KUZHEICATSIILHOCTH YEIIOBEKA;
- KyJIbTypbl TNpodhecCHOHATBHON Oe30MacHOCTH, CIIOCOOHOCTEH Mg WACHTU(DUIIUKAIIMU OIMACHOCTH H
OIICHUBAHMSI PUCKOB B chepe CBOEH MpodecCHOHATBHOMN AeITeTbHOCTH;
- TOTOBHOCTH NPHUMEHEHHUs MPO(eCcCCHOHANBHBIX 3HAHUM A1 MUHUMHU3ALUU HETaTHBHBIX KOJOTHYECKUX
MOCNEACTBHA, oOecriedeHus O€30MacHOCTH W YAy4IIeHWS YyClIoBHM Tpyaa B cdepe cBoeid
npodeccuoHaNbHOM e TEIbHOCTH;

- CIIOCOOHOCTEH K OIICHKE BKJIa/Ia CBOCH MPEAMETHON 00JIaCTH B pEUICHHE SKOJOTHYECKHX MPoOeM U

npo0seM 6€30MacCHOCTH.

2. B pe3yabTaTe 0CBOEHUS TUCHUILIUHBI CTYAEHT J0JIKEH:

Obnadams CIEIYIONTUMA KOMIIETCHIIMSMU ¥ MHANKaTopamMu ux foctwkenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3namo:

- OCHOBHBIE TEXHOC(EpPHBIE ONTACHOCTH, MX CBOMCTBA U XapaKTEPUCTHUKH;

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

Ymems:

- UACHTUPUIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHUS YEIOBEKa,
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- OLOCHUBATHL PHUCK HX pcCain3aluu, BBIGI/IpaTB METOAbI 3alllUThI OT omnacHocTel MNPUMCHUTCIIBHO K
chepe cBoeil TPoPECCHOHATHHOW MACATEIHPHOCTH M CIOCOOBI oOecredeHus: KOMGMOPTHBIX YCIOBHIA
KU3HEACATCIBHOCTU

Braoemy:

- 3aKOHOJATEIbHBIMH M TPABOBBIMH aKTaMU B 00JacTU OE30MACHOCTH M OXPaHBI OKPYXKAIOIICH
cpenpl, TpeOOBaHUAMH K OE30MaCHOCTHM TEXHUUYECKHX pPErjiaMeHTOB B cdepe mnpodeccnoHanbHOU
JACATCIIbHOCTH,

- crioco0amMy M TEXHOJIOTHSIMH 3alIUTHI B YPE3BBIYAHBIX CUTYAIUSX;

-MIOHSATHHHO-TEPMUHOJIOTHYECKIM anmnapaToM B 00J1acTH O€3011acHOCTH,

- HaBBIKAMH pallMOHATW3ANUUA NPO(PECCHOHANLHON JEATeNTbHOCTH C LENbl0  00eCIeYCHHS

0€30MaCHOCTH U 3aIUTHI OKPYIKAIOIIEH CPEJIbI.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

1. Beenenue B Oe3omacHoCTh. OCHOBHBIE TOHATHS U OIpenesieHUs. be30macHOCTh U ycTOMYMBOE
pa3BUTHE.

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

CoBpeMeHHOE COCTOSIHHE TeXHOC(hEphl U TEXHOCHEPHOM 0€30MMacHOCTH.

3. Unentudukanus v Bo3ISHCTBHE Ha YEIOBEKA BPEAHBIX M OMACHBIX (DAKTOPOB CpeIbl OOMTAHMS.

Krnaccudukanus HeraTuBHbIX (aKTOpOB cpeibl OOMTAaHUS UeIOBeKa. XHUMHUYECKHWE HETaTHUBHBIE
dakTopsl (BpenHble BellecTBa). MeXaHMYECKME U AaKyCTHUECKHE KoyeOaHus, BHOpanus M IIyM.
DJIEKTPOMArHuTHbIE M3MydeHUs U Toiisl. MoHu3upyrounme H3IydeHue. DNEKTpUUecKuid Tok. OmacHble
MexaHnndeckue (aktopel. [Iporecchl TOpeHHs U TOKapOB3PHIBO- OMacHble CBOWCTBA BEUIECTB U
MmaTepuaioB. CTaTHYeCKOE ANEKTPUUYECTBO.

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

OCHOBHBIE TPUHIIUIIBI 3aIIUTHI. 3alIUTa OT XUMUYECKHX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTHYECKUX BO3NEHCTBHN U (usmyeckux mnonei. ObecrneueHne O€30MaCHOCTH CHCTEM,
paboTarommx TOJ JaBICHHEM. be30macHOCTh JKCIUTyaTalldd TPyOONpPOBOMOB B  XHUMHYECKOMN
IPOMBIIUIEHHOCTH. be3omacHast sKCIUTyaTalsi KOMIIPECCOPOB. AHalW3 U OLEHUBAHUE TEXHOTCHHBIX U
MPUPOTHBIX PUCKOB.

5. OOecneuenre KOM(OPTHBIX YCIOBUW IJIsi JKU3HU U JICSITCIBHOCTH dYeloBeka. [loHsThe
KOM(OPTHBIX WJIH ONTHUMAJIbHBIX YCIOBUU. MUKpokIuMaT nmomerieHuii. OCBEIIEHHe U CBETOBasi cpela B
MOMEILEHUU.

6. [Icuxo(r3noaornveckre u YProHOMUIECKUE OCHOBBI OE30MTACHOCTH.

[lcuxuyeckne MpoLEecchl, CBOMCTBA U COCTOSHUS, BIUAIOIINE Ha Oe3omacHocTh. Buasl u ycioBus
TPYJAOBOH ACSITETFHOCTH. IPrOHOMUYECKHUE OCHOBBI 0€30ITaCHOCTH.

7. Upe3BbIUailHbIE CUTyallMd U METO/IbI 3aIIUTHI B YCIOBUSX UX PEATU3ALINH.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapUu Ha XUMHYECKH ONACHBIX 00BEKTaX.

Pannanmonnsie aBapuu. [Ipubopbl panmualiMOHHON, XMMHUYECKON pa3BEIKU W JTO3UMETPHUUYECKOTO
KOHTpoJid. Upe3BblualiHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HACEJIEHUS B YPE3BbIUAWHBIX CUTYaIUsX.
YcToiunBOCTh PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMUKHU B UPE3BBIYANHBIX CUTYaIIHUSIX.

8. YrpaBneHue 0€30MacHOCTHIO KU3HEACSITEILHOCTH.

3akoHOJATeNbHbIE W HOPMAaTUBHbIE  IPABOBbIE  OCHOBBI  yINpaBieHHs  0€30MacHOCTHIO
KU3ZHEJEATEIIbHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe3omacHOCThi0. CTpaxoBaHHWE PHUCKOB.
['ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCThIO.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bun yueGHOM paboThI B 3aueTHbIX B akan. B acrtp.
eIMHULIAX qacax qacax
O01mast TpPyA0eMKOCTh JUCIUTIIIMHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[IpakTruecKue 3aHATHUs - - -
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JlaGopaTopHbie paboTHI 0,44 16 12

CamocTosiTesibHasi padboTa 1,67 60 45

[ToaroroBka K 1a00paTOpHBIM paboTam 0,56 20 15

CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,11 40 30

Buabl KOHTpOJIA:

IK3aMeH 1,0 36 27

KonrtakTHas paboTta — mpomMe)XKyTOYHAas aTTECTAIHS 1,0 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7

Buja uTOroBOro KOHTpOJIS: IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHUINJIMHBI
«/H:KeHepHasi 1 KOMIILIOTEPHAas rpaguka

1 Hesb AMCUMILVIMHBI — HAYYUTH CTYJIEHTOB CIIOCO0aM OTOOpa)KEeHUsI MPOCTPAHCTBEHHBIX (OPM Ha
IUTOCKOCTH, BBIMIOJHEHUIO W YTEHHUIO YEpPTeKEH MeToAaMHM KOMMBIOTEPHOW TpaduKd W TpaBHIaM H
YCJIOBHOCTSIM, IPUMEHsIEeMBIM TTpH 3ToM (ctanaaptam ECKJI).

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4aKOLIUICH JOJIKEH:

Obaaoams cleayomUMy KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

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

3namo:

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

— TMPaBWIA U YCIOBHOCTY TP BBINOJHEHNUN YEPTEKEH;

— BHJIBI CHMMETPHH T'€OMETPUIECKUX (DUTYD;

— BUJBI U3ACIIUNA U KOHCTPYKTOPCKUX TOKYMEHTOB;

— OCHOBHBIE BHUABI TpapUUecKuX HHPOPMALMOHHBIX CHCTEM, O0a30BYI0 TIpapHUUecKyi0 CHCTEMY,

UCIOJIb3YEMYIO B Y4eOHOM IpoIliecce.

—  Ymemu: BBINONHATH U YUTATh YEPTEKU TEXHUUECKUX U3EIINN C YIETOM AEHCTBYIOLIMX CTaHAAPTOB;
— BBINOJHATH U YUTATh CXEMbI TEXHOJOTHUECKHUX MTPOLIECCOB;
— HCIMOJIB30BaTh CPEICTBA KOMITBIOTEPHOM rpa)uKu A1l U3TOTOBJICHUS YEPTEKEH.
Braoemp:
— crnoco0amu U IpueMaMH N300pakeHus MPeIMETOB Ha MIIOCKOCTH;
— rpaduueckoi cucreMon «Kommacy.

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Paznen 1. O0mue npaBuiia BbINOJHeHHUsI 4yepreskeil. [IpaBuna BeImosHeHHs U 0QOPMIICHUS
yeprexeid B coorBercTBUM ¢ ['OCT. ['eomeTpuyeckue mocTpoeHus.

Pazgen 2. IlpoeumpoBanue reomerpudeckux ¢uryp. Meron npoekuuid. IlpsiMble U KpuBbie
muann. [lnockocte. IloBepxHoctn. ['eomerpuyeckue tenma. CuMMmeTpusi TeoMeTpudeckux duryp.
OrnpezenieHre HATYpaIbHOW BEJIMUMHBI OTPE3Ka MPSAMOU U Tuiockor urypsl. [lepecedenne reomeTpruaecKux
00pa3oB.

Pasnen 3. U3o00paxkenuss npeameroB mo I'OCT 2.305-2009. U3mennsi 1 KOHCTPYKTOPCKHUE
AOKYMeHTbI. 300paxkeHusi. AKCOHOMETpUYECKHE YePTEeKU U3Aeauil. Buasl nzaenuit 1 KOHCTPYKTOPCKUX
nokymMeHTOB. CxeMmbl. Pe3b0bl: oOpa3zoBanue, kiaccudukanus, n3o0pakxeHrue 1 0003HaYCHUE Ha YEPTEXKE.

Pa3nes 4. U300pakenns aerasneid M UX cOeJUHEHHMI. DCKU3bl U TEXHUYECKUE PUCYHKHU JETale.
Pe3nOoBbIC n3aenus u coequHeHus. Jlpyrue BUabl pa3beMHBIX H HEPA3bEMHBIX COCTMHEHHM JTeTajeH.

Pazgen 5. Yepre:xm cOopouHbix eaquHuu. [IpaBuna BbIMOMHEHHS M O(OpPMIIEHUS COOPOYHOTO
yeprexa. JleTampoBanue 4yepTekeid COOpOUHBIX SAMHUIIL.

Paznen 6. KomnblorepHas rpaduka. Co3naHue M peIakTHUPOBAaHME 4YEPTEXKEH MeTogamu
KoMIibloTepHOM Tpaduku. Co3zmanue TpexMepHbIX Mojeneit. Co3laHue acCOlMaTHBHBIX YEpTEeXKeW Ha
OCHOBE TPEXMEPHOU MOJEIH.

4 O0beM yueOHO# TUCUUIJINHBI.

Cemectp
1 \ 2

Bun yaeOHO# paboThI Bcero
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3E Axkan. 3E Axkan. 3E Axap.
q. q. 9.
OO11ast TPYA0EMKOCTh IUCIUIIIUHBI 7 252 4 144 3 108
KonTakTHasi pabora — ay1MTOpHBIE 222 30 133 48 0,89 32
3aHSITHSA:
B TOM 4HcJje B popMe NpaKkTHYeCKOii 1,44 52 0,72 26 0,72 2
NMOJITOTOBKH
Jlexuun 0,44 16 0,44 16 - -
[Ipaktuueckue 3austus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 57 0.72 2% 0.72 2%
MOJITOTOBKH
CamocrosiTesbHasi padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas CaMOCTOATE b Has pabora 0.8 0.4 0.4
(3a4eT C OLEHKOM)
Kypcogas pabora 35,8 35,8
KonTaktHas CaMOCTOSTe b HAs pabora 4,78 0.2 2,67 2.11 0.2
(mpuem KypcoBOit pabOTHhI)
[ToaroToBka K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosTeTbHOE N3YUCHUE PA3/IeIOB 99.2 77.6 1.6
JUCIUITNHBI
3ader ¢
3aver ¢ OLICHKOM,
Bua uTOroBoro KOHTpoJIs: .
OlleHK O KypcoBasi
padora
Beero Cemectp
Bun yuebHo# paboThI I
3E Actp. 3F Actp. 3E AcTp.
q, q, 9.
OO6m1ast TpyI0EMKOCTh TUCIUILIUHBI 7 189 4 108 3 81
KonTakTHasi pabora — ayIMTOPHBIE 222 60 133 36 0,89 24
3aHSITHSA:
B TOM uHcJje B gopMe NpaKkTHYeCKOii 1,44 39 0,72 195 | 0,72 | 195
NMOJITOTOBKH
Jlexuun 0,44 12 0,44 12
[Ipaktnueckue 3austus (I113) 1,78 48 0,89 24 0,89 24
B TOM 4HcCIie B (hopMe MPaKTHIECKON 1,44 39 0.72 195 | 072 | 195
MTOITOTOBKH
CamocTosiTesbHasi padora 4,78 129 2,67 72 2,11 57
KonTaktHas CaMOCTOATE IbHAs pabora 0.6 03 0.3
(3a4eT C OLEHKOM)
Kypcogas pabora 26,85 26,85
KonTaktHas CaMOCTOS T IbHAs pabora 478 | 015 | 2.67 211 | 0,15
(mpuem KypcoBoit pabOTHI)
[ToaroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMocTosTenbHOE N3yUeHUE Pa3/IeioB 74.4 58.2 16.2
JUCIUTUTAHBI
3auer ¢
3auer ¢ OLIEHKOI,
Bua uTOroBoro KOHTpoJIf: .
OlIeHKOI KypcoBast
pabdora
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«IIpukaaaHass MeXaHUKA

1. Heab AuCHUNUIMHBI — HAYYUTh CTYJAEHTOB TBOPYECKOMY MOJIXOAY K BBIITOJHEHUIO MHKEHEPHBIX
pacyeToB Ha MIPOYHOCTH, JKECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIUH, A€Talell U y3JI0B MAlllUH U
arnmaparos.

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4aKOLIUICH JOJIKEH:

Obaaoams cleayOmUMU KOMIETESHIMSIMA U HHANKATOPAMH UX JOCTUKCHUS:

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

3nams:

— OCHOBHBIE YPAaBHEHMS M METO/Ibl PELICHUS 3a/1a4 COMPOTUBIICHNS MATEPUAJIOB U JI€Tajel MalllVH;
— OCHOBHBIE METOJIbl PACUETOB HAa IPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUI

MallliH U aniapaTos;

— OCHOBBI TEOPHMH pacueTa JeTajiei U y3JI0B MallMH U alllapaToB XUMUYECKON TEXHOJIOTUH;
— KOHCTPYKLIHMH, THMaXH M KpUTEpPUH pPabOTOCIOCOOHOCTH JAeTaiedl MalluH, COOPOYHBIX €IUHUI]

(Y3710B) 1 arperaros.

Ymemn:

— IPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKLIUI HA OCHOBE METO/I0B CONPOTHUBIIEHUS MAaTEPUAJIOB;
— paccuuThIBaTh U KOHCTPYMPOBATH JETAIM MAIIHH I10 UCXOIHBIM JAHHBIM;
— TPOU3BOJIUTH PACUYEThI IO OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH M KOHCTPYUPOBAHHS AeTanen

MalluH;

— BBIINOJIHATH U YUTATh TEXHUYECKUE CXEMBI, UEPTEKU U ICKU3BI E€TAJEH, Y3JI0B U arperaroB MalluH,

COOpPOYHBIX YEPTEKEHN M YEPTEKHU OOIIETO BUIA.

Braoemy:

— HaBBbIKaMH pacyeTa CONPOTHUBIIEHUS MAaTEPUAIOB aHAJTUTUIECKUMH METOJAMU;
— HaBBIKaMH BbIOOpA MaTEPHUAJIOB 110 KPUTEPUSM IPOYHOCTH;
— pacyeTaMy THIOBBIX JI€TAJIEN MalIWH, MOJIb3YyACh ClipaBouHOM auTepatypoid u ['OCTamu.

3. KpaTkoe coaep:kanue TUCHUIIIAHBI

Paznen 1. Omnpenesienue peakuuii omop. Pacrsikenue-cikaTue. AOCOJTIOTHO TBEpAOE TEIO.
DOneMeHTHl CTaTUKU. YpaBHEHUs paBHOBecHs. CBsA3M U uX peakiuu. OCHOBHBIE JONYIIEHUS U MPUHLUIIBI
COTIPOTHBIICHUS] MaTepuanoB. Meton cedennii. Hampsikenus, nepopmanuu u nepemenieHus. 3akod ['yka.
JuarpaMmbl pacTsKeHUs JJIsl INIACTUYHBIX U XPYIKUX MAaT€PUAIOB U UX XaPAKTEPUCTUKHU.

Pa3nen 2. Kpyuenme. U3ru6. 3akon ['yka mpu cupure. BHyTpeHHHE cuOBBIe (DaKTOpHI TMPHU
Kpy4CHHMH. YCJIOBHE INPOYHOCTH IIPU KpydeHHH. ['eoMeTpuyeckue XapaKTEPUCTUKU IUIOCKMX CEYCHMM.
[ToHsiITHE YUCTOTO M MOMEPEUHOT0 U3rnO0B. OnpeeneHrne HOPMAIbHBIX HAMPSHKEHUH. Y CIIOBUE TTPOYHOCTH
npu u3rude. OnpezencHue KacaTeabHbIX HaNpsHKeHUN. PannonanbHbie GOpPMBI CEUSHUH.

Paznea 3. Ciio:kHOe HampsikeHHOe cocTosiHue. OCHOBBI TEOPUM HANMPSHKEHHOTO COCTOSIHUSA M
TUMOTe3bl MpoYHOCTU. IloHATHME HampsikeHHoro coctosHus. OOoOmenHbl 3akoH ['yka. Ilonsarue
SKBUBAJICHTHBIX HANPSDKEHWM M KPUTEPUEB MPOYHOCTU. ['mMmore3pl mpoyHOCTH. TOHKOCTEHHBIE COCYIIBI
XUMUYECKHUX NMPOU3BOACTB. BbIiBOJ ypaBHeHUs Jlarutaca. YcioBue NpodyHOCTU. Pacuer cxxaThIX CTepKHEN Ha
ycToiunBOCTh. [loHATHE KpUTHYECKON CUbl B KoddduIMeHTa 3amaca MpoYHOCTH. Pacder KpUTHYECKOM
cuitel 1o Diinepy. Ipeaenst npumenumoctu hopmyssl Ditepa.

Paznen 4. Jeraimm wmammH. Krnaccudukamus nerajgeil MamidH HW - anmapaToB XUMHUYECKUX
npou3BojACTB. Pe3nOoBbie coeanneHus. Pacyer GOATOBBIX COEAMHEHHH NMPH MOMEPEUYHBIX M MPOJOIHHBIX
Harpy3kax. [lIlmoHounsle coeauHenus. PacyeT mmoHokK Ha cpe3 U cMatue. Buasl cBapku. Buabl cBapHbBIX
mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJECTOUHBIX INBOB. Banbl M ocu, WX KiaccUpUKAIMS U
HasHaueHue. [logmmnHukr  ckompxkeHusa. Marepuansl  Bkianpiued. [logmmnHuUKM — KadeHHs.
[IpyHIMnManeHOE yCTPOMCTBO M OCHOBHBIE I'€OMETPUYECKHE pa3Mephl. JlOCTOMHCTBA, HENOCTAaTKU M
o0jacT TNpPUMEHEHUs TMOAIIMWIHUKOB KaueHus U ckonbxeHus. [IpuBonubie mydtol. Haznauenwe.
Knaccudukanus mydt. 3yduarsie nepegaun. OKpyxHOe U paauaibHoe ycunus. Pegykropsl. Onpenenenue
U Kiaccuukanus.

Paspen S. Pacyer XMMHYECKOro anmnapara ¢ MeXaHH4eCKHM IepeMelIBaIUM YCTPOCTBOM.
Odopmnenue mosicHUTENbHOM 3amucku. [IpoekTHble W TPOBEpPOYHBIE PACUYEThl THUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUHM C JCUCTBYIOUIMMH MeETOAMKaMH. YepTexk oOIIero BUjAa ammapara C BHIAMH, pa3pe3ami,
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CCUCHUSMHU U BBIHOCHBIMU 3JIEMCHTAMU, AAKOIIIHUMHU ITIOJIHOC Hpe,Z[CTaBJIeHI/Ie 06 cro yCTpOﬁCTBe nu HpI/IHI_[I/IHe
paboTHI. YepTe U COOPOUHBIX CAUHHMII U JieTajieil. UepTexu cOOpOYHBIX €AMHUIL U IeTaJICH.

4 O0beM yueOHO TUCUUIJIMHBI.

Beero Cemectp
Bun yueGHOM paboThI ] 4
3E Axkan. 3F Axkan. 3E Axan.
q. q. 9.
OO6mast TpyA0EMKOCTh TUCIUTUTHHBI 6 216 4 144 2 72

KonTakTHasi pabora — ayIMTOpHBIE 2,22 80 1,78 64 0,44 16

3aHAITHSA:
B TOM 4HcJje B popMe NpakTHYeCKOii 1,44 52 1,16 42 0,28 10
MOJATOTOBKH
Jlexumun 0,89 32 0,89 32 - -
[Tpaktrueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 59 0.72 26 0.22 2
MOJITOTOBKH
CamocrosiTesibHas padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocrositenbHas paboTa
. 0,4 0,4

(3a4eT C OLEHKOM)
KypcoBoii mpoekt 55,6 55,6
KonTaktHas camocrositenbHas paboTa 0.4 0.4
(mpueM KypcoBOro MpoeKTa) 3,78 ’ 2,22 1,56 ’
Pacuetno-rpaduueckne paboTsl 18 18
[ToaroToBka K KOHTPOJIBHBIM paboTam 18 18
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 436 436
JUCIUTUTAHBI

3auer ¢ KYPCOBO#
Bua uToroBoro KOHTpoJIs: .

OLIEHKOM NMPOEKT

Beero Cemectp
Bun yuebnoit paboTbl & 4
3E Actp. 3F Actp. 3E AcTp.
q, q, 9.

OO6m1ast TpyI0EMKOCTh TUCIUILIAHBI 6 162 4 108 2 54

KonrakTHas padora — ay1uTOpHBIE 2,22 60 1,78 48 0,44 12

3aHAITHSA:
B TOM 4HucJe B (pOpMe NPAKTHYECKOM 1,44 39 1,16 315 | 028 75
MOAITOTOBKH
Jlexun 0,89 24 089 24 - -
[Ipaktrueckue 3ausrus (I113) 1,33 48 0,89 24 0,44 12
B TOM 4HcCIIe B (hopMe MPaKTHUECKON
OATOTOBKH 1,44 39 0,72 19,5 | 0,22 6
CamocTosiTesibHasi padora 3,78 102 2,22 60 1,56 42
KonTakTHas camocrosiTenbHas paboTa

N 0,3 0,3
(3a4eT C OIEHKOM)
KypcoBoii npoekt 41,7 41,7
KoHnrakTHas camocTosTenbHas pabora 3,78 03 2,22 1,56 0.3
(mpueM KypcoBOro MpoeKTa) ’ ’
Pacuetno-rpaduueckne paboTsl 13,5 13,5
[ToaroroBka K KOHTPOJILHBIM paboTam 13,5 13,5
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CamocrosiTenbHOE U3YUECHHE Pa3/IeNIoB 327 327
UCIUTILIINHE] ’ ’

3ayer ¢ KYPCOBO#
Bua uToroBoro KOHTpoJIs: .

OLIEHKO NMPOEKT

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«IIpouecchl 1 anMapaTbl XMMHYECKO TEXHOJIOTHIDY

1. lleap AMCHUILIMHBI - BMECTE C NMCIUILIMHAMH OOIIEH XMMHUYCCKOM TEXHOJIOTHH, XMMUYECCKUMU
MPOIIECCAMH M PEaKTOPaMH M IPYTUMH, CBSI3aTh OOIICHAYYHYIO U OOIIEMH)XCHEPHYIO IMOJTOTOBKY XHUMUKOB-
TEXHOJIOTOB, YTO HEOOXOIMMO TpHU TMOATOTOBKE OaKalaBpOB MO JAHHOMY HANpPAaBICHUIO NJs HAy4HO-
MCCJIEI0OBATEbCKOM U MPAKTHYECKOW pabOTHI Ha TPEPUATHSIX.

2. B pe3yJbTaTe M3y4YeHUs1 JUCHUILINHBI 00y4aI0IIMIACH 0JIZKEeH:

OO6nanath cneAyOIMMH YHUBEPCATHHBIMUA KOMITETCHITUSIMA U HHIMKATOPaAMH UX JTOCTHIKCHHUS:
YK-1 - YK-1.1, YK-1.2, YK-1.3, YK-4.
YK-2 - YK-2.3; YK-2.10.
YK-3 - VK-3.3.
YK-8 - YK-8.4.

Obnanate crneayloUMMH  OOIIENPOPECCHOHATBHBIMI ~ KOMIIETEHIIMSAMA M = MHIUKATOPaMU — HX
JIOCTHKEHMSI:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

OO6nanath cneayoIMMI TpodeCCHOHATHHBIMUA KOMIETCHIIMSIMEA U HHANKATOPAMH UX JOCTH)KCHUS:
IK-1 - TIK-1.2, TIK-1.3.
IIK-2 - TIK-2.3.
IK-3 - TIK-3.2.
IIK-4 - TIK-4.3.

3name:

— OCHOBBI TEOPUHU TIEPEHOCA UMIYJIbCA, TEIIa ¥ MACCHL;IPUHIUIBI (PU3UIECKOTO MOJEITHUPOBAHUS
MPOIECCOB; OCHOBHBIE YPABHEHUS IBUKEHHUS KUJKOCTEH; OCHOBBI TEOPUH TEIJIONEPEAAUYH; OCHOBBI TEOPUH
Maccolepeiayl B CUCTEMaxX CO CBOOOJHOW W HEMOABIKHOHM rpaHuilel pasznena (pas; TUIIOBBIE MPOIECCHI
XUMHYECKOW TEXHOJOTHH, COOTBETCTBYIOIIME allllapaThl U METOJIBI UX PacyeTa;

— METOJIbl TIOCTPOEHUSI SMIHMPUYECKUX U TEOPETHUUYECKUX MOJENeH XUMHUKO-TEXHOJIOTHUYECKUX
MPOIECCOB.

Ymems:

— ONpPEAeNSTh XapakTep IABMKEHHUS KUJKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHUKHU IPOIIECCOB
TEIUIO- W MAacCCOMepeaadr; pacCYUThIBaTh MapaMmeTpbl W BHIOWpaTh ammaparypy i KOHKPETHOTO
TEXHOJOTMYECKOT0 MpolLecca;

— PpacCUMTHIBATh OCHOBHBIC XapAaKTEPUCTUKU XUMHKO-TEXHOJOTHYECKOrO IMpollecca, BBIOMPATH
palMOHAIBHYIO CXEMY.

Bnaoemy:

— METOJAaMHM TEXHOJOTMYECKHUX pacue€TOB OTACJIbHBIX Vy3J0B M JEeTajed XUMHUYECKOTO
00opyIoBaHUs;

— HaBBbIKAMH MPOECKTUPOBAHMS TUITOBBIX AllllapaTOB XUMUYECKOW MPOMBIIIIIEHHOCTH;

— METOJIaMU OTIpeCNICHUs PAIIMOHAIBHBIX TEXHOJIOTHUYECKUX PEKUMOB pabOTHI 000PYAOBAHHUS.

3. Kpartkoe coagep:xanue JUCUMIJIMHbBI.

Paznen 1. 'mapoaguHaMuyeckue Npouecchl M annaparbl XUMHYeCKOM TeXHOJIOTHH.
1.1. Beeaenue B gucuuminHy. OCHOBHBIC ITOHATHS M ONIPEICICHUS.

[Mpenmer mucuunmuabsl «[Ipomecchl u ammaparbl XHMHYECKOW TexHojorum». Kriaccudukarus
nponeccoB. HempepbIBHBIE M TEPUOANYECKHUE, CTAIMOHAPHBIEC U HECTAIMOHAPHBIE TTPOIIECCHI.

OcCHOBHbBIE 3aKOHOMEPHOCTH IMPOILIECCOB W OOINME MPUHIUIBI pacyera ammapaToB XHUMHYECKON
TEXHOJIOTHH.
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Kunkoctn m rasel. Knmaccupukamms xunkocreit. MaeanmbHas >KuAKOCTh. KamenbHble W ympyrue
*Kuakoctu. Cuibl, IEHCTBYIOIIME B KUJKOCTU: MAaCCOBBIE M MOBEPXHOCTHbIE. HanpsikeHus: B )KUIKOCTAX U
ra3zax (TaHTeHLIMaJIbHbIE U HOpMaJibHbIE). CBONCTBA KUAKOCTEH.

Mopenb HenpepbIBHOM cpeabl. [ToHsATHE (HU3NIECKOTO AIEMEHTapHOTO 00beMa.

1.2. OCHOBBI TEOpPUH IIEPEHOCA.

OcHOBBI TeOpUU ABJICHUN NEpPEHOCA: aHAJIN3 MEXaHU3MOB, MOJIETTUPOBAHUS U pa3paboTKu 0000IIEHHBIX
METOI0OB pacyeTra THAPOMEXaHWYECKHUX, TEIUIOBBIX M MacCOOOMEHHBIX TIPOIIECCOB M  alllaparos.
DEeHOMEHOJIOTUYECKUE 3aKOHBI MEPEHOCAa UMIYJIbCA, MACChl U SHEPTrUU. MOJIEKYJISIPHBI U KOHBEKTUBHBIN
nepenoc. O01re 3aKOHOMEPHOCTH THAPOJANHAMUKH, TEIJIONEpEAayu U Macconepenaun. B3auMocss3b 3TUX
IIPOLIECCOB B IIPOMBIIIJIEHHOW annaparype. Poib SiBIeHUi nepeHoca Npu XMMUYECKHUX IPEBPAIIECHUSAX.

MarepuanbHbple W SHEpreTHYeckue (TEIUIOBble) OalaHChl; OINpEAENIEHUE MACCOBBIX TIOTOKOB U
HHEPTreTUYECKUX 3aTpaT. Y CIOBHs PAaBHOBECHS M OINPE/IEICHNE HANPaBJICHUS MPOLECCOB mepeHoca. Oouuii
BU/JI YPaBHEHUN CKOPOCTHU MPOILIECCOB; IBUXKYILUE CUIIBI U KMHETHYeckue KoddunueHTsl. Jlumutupyromue
CTaJluN.

1.3. 'mapocraruka.

Huddepenumansaple ypaBHeHUS paBHOBecus Jiiepa. Ilokosmascs KUAKOCTh MO/ ACUCTBUEM CHIIBI
TskecTh. OCHOBHOE YpaBHEHHE TMAPOCTATUKU. [IpakThueckue MNpUIIOKEHHUS OCHOBHOIO YpPaBHEHMS
TUAPOCTATUKH.

1.4. 'maponnHaMuka.

bajanc cun npu  OBMKEHHHM BS3KOW HECKUMAEeMOM JKMIKOCTH. YPaBHEHHE HEPa3pbIBHOCTHU
(crutorrHOCTH) TIOTOKA. Y paBHeHHe HaBbe-CTokca 1 ero GU3HUYEeCKU CMBICIL.

[TonoOHoe mnpeoOpa3oBanue ypaBHeHus HaBbe-CtTokca. be3pasmepHble NepeMeHHBIE - KPHUTEPHH
rUApoauHAMUYecKoro nmomoous (Dinepa, Pelitnonpaca, @pyna, TOMOXPOHHOCTH), UX (PU3HYECKHI CMBICIH;
napaMeTpuueckue kpurepuu. KpurepruanbHoe ypaBHEHUE IBUKEHUS BA3KOU KUAKOCTH.

VYpaBHeHHE ABWXKEHHUS Oiepa. DHeEpreTHYecKuid OajaHC CTAllMOHAPHOTO MABWKEHHUS WJICATbHOMN
KUJKOCTU. YpaBHEHUE bepHyUIM U1 UACAIBHONW U PEAIBHOM KUAKOCTH. Ero nmpaxkruyeckue NpUioKeHUs
(ucreuenue kumkocren, TpyOka Ilurto-Ilpanatns). [IpuHOMIBI W3MEpPEHHS CKOPOCTEH M PacxoJioB
KHUJIKOCTH JPOCCEIbHBIMH MPHOOpaMH U MTHEBMOMETPHUYECKUMHU TpyOKamu. OmpenesieHue pacxojoB IpH
MCTEYEHUU KUAKOCTEN yepe3 OTBEPCTUS NN HACAIKU.

I'uppoarHamMuyeckue pexXUMBbI JBHKEHUS KUAKOCTEH: TJaMUHAPHBIA U TYpOYJISHTHBIM.

UYucno PeiiHonpaca M €ro KpUTHYECKHE 3HAUeHUsA. MeXaHW3Mbl JIAMUHAPHOTO U TYpOYJICHTHOTO
tedueHuil. Ilonsitue typOynentHoctu. IlpencraBieHus O THAPOAMHAMHUYECKOM TMOTPAHHUYHOM CJIO€ IPH
TEYEHUH 110 TPyOaM M KaHajaM U MPpU OOTEKaHUU TeJl.

Pacuer nuameTpa TpyOOIpPOBOJOB U anmapaToB; BEIOOP CKOPOCTEH MOTOKOB U ONTUMAJIBHOTO THAMETpa
TpyOOIIPOBOIOB.

Pacnpenenenne ckopocTeid Mo paguycy TpyObl OCTOSIHHOTO CEUSHHsI IPH JIAMUHAPHOM CTaI[MOHAPHOM
TEYECHUU.

Teuenne B TpyOax u kaHanax. OnpeAensiomuil MonepeyHblid pa3Mep MOTOKA B KaHAIaX MPOU3BOJILHON
(bopMBbI: TUAPABINYECKHUI paAlyC, SKBUBAJICHTHBIN 1UaMETp.

I'mppaBinueckoe CONPOTUBIICHUE IPU TEUEHUM JKUIKOCTEM M raszoB. Pacuer morepp Ha TpeHHE
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHbIe conpoTuBaeHUsA. COOTHOIIEHNUS U HOMOTPAaMMBI JIJIsi pacyeTa
KodpduureHTa TpeHus. 3aBUCUMOCTH MEXIY pacxoJoM M IepenazoM aasieHus. Pacdyer Hamopa uis
nepeMenIeH s JKUKOCTeH yepe3 cucteMy TpyOOoIpoBOIOB U alllaparoB.

1.5. Ilepemenienune >kUIKOCTEM.

[lepemenienne >XUIKOCTEH C MOMOIIbIO MAIlIWH, MOBBIIAIONIMX JaBieHHe. O0beMHbIE (TOPIIHEBLIE,
pOTAIMOHHBIE U Jp.) U JTUHAMHYecKHe (LEeHTPOOEKHBIE, OCEeBble M Jp.) Hacochl. OCHOBHBIE MapaMmeTphbl
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOAUTEIIBHOCTD, HAMIOP, MOITHOCTH, KIT/I.

Pacuer Hanopa u nmorpe0isieMoil MOITHOCTH; 1MOA0Op ABUTaTeNsd K Hacocy. OnpeneneHue T0MmyCTUMOM
BBICOTHI BCACHIBAHHUSI. SIBI€HNE KABUTALIMU U €TI0 IPEIOTBPAICHUE.

OcoOenHocTH pabOThI, COTMOCTaBICHHE M OO0JACTH TMPUMEHEHHS OCHOBHBIX THUIIOB HACcOCOB -
IEHTPOOEKHBIX, TOPIIHEBBIX (IIyHXKEepHbIX) W Ap. CBsa3p Hamopa, wmommHoctd u  KIII ¢
IPOM3BOIUTENHFHOCTBIO (XapaKTEPUCTHUKU HAcOoCcOB). PaboTa HacoCcOB Ha CeTh W MX BBIOOP; peryJupoBaHHE
MIPOU3BOJUTEIBHOCTH.

Pa3nes 2. TenJioBble mpomecchl H annapaTrbl XHMHYECKONH T€XHOJIOTHH.
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2.1. OcHOBHBIE MOHSTHS U ONPECIICHH B TEIIONEpeaaye.

OCHOBHBIE TEIJIOBBIE TPOLIECCHl B XUMUYECKON TEXHOJIOTUU: HATPEBAHUE U OXJIAXKACHUE, KOHICH AU
IIapOB U UCIAPEHUE KUKOCTEH.

CranuoHapHbI ¥ HECTAIMOHAPHBINA MEPEHOC TEIJIOTHI. TeMnepaTypHOe MoJjie, TPaJIueHT TEMIIEPATYPhI
U TEIUIOBOM IOTOK; TEIUlonepesadya M TEeIulooTnada. TeMrepaTypolpoBOJHOCTh — TEIJIOWHEPLIMOHHBIE
CBOICTBA CPEIBI.

2.2. TlepeHoc sHEpruu B GopMe TETIOTEHI.
TennoBoii OanmaHC Kak YacTHBIM Ciydail sHepreTmueckoro Oamanca. OmpenereHUE TEMIOBOM HAarpy3KH
anmnapara Ipy U3MEHEHUH U 0e3 U3MEHEHHUs arperaTHOro coctosiHus. Pacxon TeroHocurenei.

HuddepennnanpHoe ypaBHEeHHE NTEpeHOCa SHEPrud B popme TerioTsl, ypaBHeHue dypre-Kupxroda u
TEIJIONPOBOJHOCTH.

CrannoHapHbIi IEPEHOC TEIJIOTHl Yepe3 MIOCKUE U LHUINHAPUYECKHE CTeHKH. CoueTaHue MEXaHU3MOB
nepeHoca TerIoThl (TeIIONPOBOAHOCTH, KOHBEKIIUH, U3JTYUEHHUS).

KonBexTuBHBIN NepeHOC TEIIOThl. be3pasmepHblie nepemenHble — uncna Hyccenbta, Ilexne, [Ipanaris,
I'pacroda, ®ypre. PacueT k03¢dHUIMEHTOB TEIIOOTIaYH TP BHIHYKICHHOW U €CTECTBEHHOW KOHBEKIIUH.

TenmooOMeH mpu m3MeHeHHM arperaTHoro coctosHus. Konnencauus mapos. ®opmyna Hyccenbra.
TennooOMeH py KUTICHUH.

PannantHsli TemonepeHoc. B3aumuoe usnydenue ten. PaqnaHTHO-KOHBEKTUBHBIN IIEPEHOC TEIIOTHI.
Pacuer norepp TEIIOTHI anmapaTaMy B OKPYXKAIOIILYIO CPEAY U TEIUIOBOM M30JsIui. OCHOBHOE ypaBHEHHUE
TEIUIONEPEIauH.

2.3. Tenyonepenaya B MOBEPXHOCTHBIX TEMIO00OMEHHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEMJIOOOMEHHHUKAX. AJJUTHBHOCTh TEPMHUECKUX COMPOTHBICHHMA.
Cpennsiss aBmKymias cwia temionepenadud. OnpeneneHue CpelHel ABUXKYIIEH CHiIbl B amnmapaTrax
pPa3JIMYHBIX KOHCTPYKLMH. B3aumHOE HampaBiieHHE ABUXKEHUS TEIUIOHOCUTeNned. Pacder moBepXHOCTH
TEMI1000MEHHUKOB.

Crioco6bI MoZIBOJIa M OTBOJA TEIJIOTHl B XUMHUECKOW TeXHOJOTuU. TpeOoBaHuUs, NpeabaBlIseMble K
TerioHocuTensiM. OOG0rpeB BOASHBIM MAapOM, BHICOKOTEMIIEPATYPHBIMU OPTaHUYECKUMH TEIIOHOCUTENSIMH,
TOomo4HbIMA  ra3amu. CmocoObl  3mekTpooOorpeBa. OTBOA  TEMJIOTHI  BOJOW,  BO3AYXOM H
HU3KOTEMIIEPATYPHBIMH TETUIOHOCUTENSIMHU.

TenmooOMeHHbIE anmapaTsl; UX Kiaccupukanus. OCHOBHBIE THIIBI MTOBEPXHOCTHBIX TETJIOOOMEHHHKOB
(TpyOuarble, TUIaCTUHYATBHIE, ammapaThl C MEpeMEIIMBAIOIIUMU YCTpoHCcTBaMH U T.A.) CMmecuTeabHbIE
TETMIOOOMEHHUKHU: TPaJUpPHHU, KOHACHCATOPHI CMEIIeHUs. BBHIOOp ONTUMANBbHBIX KOHCTPYKIMHA U YCIOBHM
JKCIITyaTalluu TEIIOOOMEHHBIX amnmapaTtoB. OCHOBHbBIE TEHJICHIIMH COBEPILEHCTBOBAHUS TEINIOOOMEHHBIX
anmnaparos.

Pa3znean 3. Ilpomeccsl M anmapatbl pa3jesleHHs] TOMOTCHHBIX CHCTeM (OCHOBHBbIE MacCOOOMEHHBbIE
Mpouecchl).
3.1._OcHOBHBIC MOHATHS U ONIPEICIICHUS B Maccolepeaaye.

Knaccudukanust mpoueccoB maccooOmMena. OcCHOBHBIE TOHSATHS M ompenenceHus. [Ipomeccsl co
cBOOOHON U (PMKCUPOBAHHOM rpaHuliell pa3aena (a3 u ¢ paznensroneil Gpas3pl neperopoakoit (MeMmOopaHoit).
Hocurenu u pacnpenensemble BemectBa. CriocoObl BhIpaXeHHs cocTaBa ¢as.

OU3UKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX IPOLECCOB. PaBHOBECHBIE YCIOBHS U OINpE/ACICHUE
HampaBjieHusT TiepeHoca BemiectBa u3 (a3l B ¢dazy. Koabdumumentsr pacnpenenenus. I[lonarue o
Maccolepeiaye 1 MaccooTIaue.

KoHIeHTpannonHoe moje, rpagueHT KOHIIEHTPAIMH, OOITHI U yIeIbHBIN MOTOK MacCchl. MoJieKysipHast
QG dy3us B )KUIKOCTAX, Ta3ax (Mapax) U TBEPAbIX Telax.

3.2. MexaHu3Mbl IEPEHOCa MACChI.

YpaBHEeHHE HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO TTIEPEHOCA MAacChl B OMHAPHBIX CpeIax.

Juddy3noHHBII MOrpaHUYHBIN CI0H; MPOPUIN KOHIEHTPAUKA U CKOPOCTEH B MOTOKAX.

Koadunmentsr maccootnaun. OCHOBHbIE MO/IETIbHBIE MTPEICTABICHHS O MEXaHU3ME MAaCCOOTIAuH.

MonenupoBanie KOHBEKTUBHOT0 MaccooOMeHa. Uncna Hyccenbta, [lekne, [Ipanntnsa, @ypse u 1p., ux
(bu3nyecKuil CMBICI, aHAJOTHHM C TEIUIOBBIM IMOJ00MEM MPHUMEHHUTENBHO K ra3aM U >KUAKOCTSIM. Pacuer
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KOX(P(UIIMEHTOB MAacCcOOTIa4d B amnmaparax pa3dYHbIX THIIOB IO YypaBHEHUsSM C Oe3pa3MepHBIMU
MepPEMEHHBIMH.

Macconepenada. OcHOBHOE ypaBHeHHE Maccomnepenayr. COOTHOIIEHHE MEXAy KodpQHuIHueHTaMu
Maccorepeadyl M MacCcoOTHauM, aIJAUTUBHOCTh AU(PY3MOHHBIX comnpotuBieHuil. MHTeHcudukanus
MaccoIlepeiayyl MMyTeM BO3JACHCTBHS Ha TUMUTHPYIOIIYIO CTaIHIO.

Bnusinue ycnoBuil (TemmepaTypbl, JaBI€HUs, KOHIIEHTpAllMii) Ha HallpaBJIEHHE MaccolepeHoca Ha
npuMepax abcopOIuK; MPUHLIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a30BO€E paBHOBECHE.

MartepuanbHblii  0anaHC HENPEPBHIBHOIO YCTAaHOBHBIIETOCS IIpolecca MpH pa3iHyYHbIX crocobax
BBIPXXCHHS COCTaBOB (a3 M MX PACXOJIOB; ypaBHEHUS pabOUnX JTUHUIMA.

[IpenenbHbIE KOHIEHTPALUK paclpeesiieMOro KOMIOHEHTa B OTAAIOIIEH U W3BIeKatomen ¢azax st
MPOTUBOTOYHBIX TPOIECCOB. MaKCUMaabHO BO3MOXKHAS CTENEHb W3BICUYCHHS, MHHHUMAJIBHBIA W
ONTUMAJIBHBIA PACX0/Ibl H3BIICKAIOMIEH (a3bl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX anlaparos.

Pacyer momepeyHoro ceyeHus (IuameTpa) KOJIOHHBI, MPEAENbHO JOMYCTUMas M 3KOHOMUYECKH
ONTUMAJbHAS CKOPOCTH CIUTONTHOHN (ha3bl.

PanmonanpHblii BbIOOp B3aMMHOTO HampaBieHHs [BUXKEHHS (a3 u oOpraHu3alMd IOTOKOB B
MacCOOOMEHHBIX ammaparax. Pacyer MacCOOOMEHHBIX IPOILECCOB M amnmaparoB MJsi CHCTEM C OJHHM
pacnpenenseMbiM KoMIoHEeHTOM. OCHOBBI pacueTa BbICOThHI MaCCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM U
CTYIMEHYAaThIM KOHTaKTOM (pa3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO PUIIMEHTOB Maccomepeadn
U Ha OCHOBE IMOHSTHUS TEOPETHUYECKOH CTymeHu paszzieneHus. [loHsTHe yucia equHUI] IepeHoca U BhICOTHI
enuHANBl TiepeHoca. daktop wmaccomepenaun. CpenHsis IBIKYIIAs CHIa Macconepenaud. BrusHue
IPOJOJBHOTO TEepeMelIMBaHus Ha CpPEIHIOI JBIDKYILYIO cuily Maccomnepenaud. Ilpouemnypa pacuera,
OCHOBaHHasi Ha OOBEMHBIX KodpduuueHTax Mmaccomepenayu. ['padudeckuil W aHATUTHYECKUN METOJBI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaTroB CO CTYMEHYaThIM KOHTAKTOM ¢a3. Dh(HEeKTUBHOCTH
cryneHn mo Mbopdpu. Cesa3p umcma eaunuil nepeHoca u JokamsHoro KIIJ[ crymenu mo Mbpdpu.
UncneHHBI pacdeT «OT CTYNEHU K CTYNEHW» M ero rpaduueckas MHTEPIpPETalys C HCIOIb30BAaHUEM
«KUHETUYECKOU JTUHUMY». YueT cTpyKTypbl moTokoB U KIIJI Tapenkn. OcoOeHHOCTH pacueTa TapeinbuaThiX
KOJIOHH Ha OCHOBE TIOHSITHS TEOPETUUYECKON Tapenku. Yuciio AeHCTBUTEIHHBIX U TCOPETHUECKUX TapeIoK.
D¢ hHEeKTUBHOCTH TapEITKH.

PannonanbHBIl  BRIOOpP B3aMMHOTO HANpaBIEHUS JBIDKEHUS (a3 W OpraHu3alui IOTOKOB B
MacCOOOMEHHBIX armnaparax.

3.5. AGcopbuus.

OO0mue NpUHLUIBI YCTPOMCTBA M KiacCU(UKAIUS ammapaToB UIi MacCOOOMEHHBIX IPOLIECCOB B
cucremax "ra3(map)-xKuakocts". OcoOOEHHOCTH KOHCTPYKIUN abcopOepoB.

OcHoBHble THNBI W OOJacTH mNpUMEHEeHHs a0copOepoB: HaAcaJOYHbIE U TapenbyaThle KOJOHHBI,
anmaparhl CO CIUIONIHBIM M CEKIIMOHHPOBAHHBIM 0apOOTaKHBIM CIIOEM, ammmapaThl ¢ JUCIEPTUPOBAHUEM
KUJKOCTH.

Cxembl  aOCOPOIIMOHHO-/IECOPOIIMOHHBIX YCTAaHOBOK C BBIJICTICHUEM U3BICYCHHOTO KOMIIOHEHTA |
pereHepamnueit abcopOeHTa (AecopOIMel MpH TOBBIIICHHOW TeMIeparype, NOHMWKCHUEM JaBJICHUS,
OTJTyBKOM HHEPTHBIM HOCHUTEJIEM).

3.6. Juctumnsaius. Pextudukaius.

Paznenenue nucTuiUisAIiMeil )KUIKIHX TOMOT@HHBIX CMECEH M COKMKEHHBIX Ta30B; 00JIACTH MPUMEHEHUS U
0COOCHHOCTH MPOBEACHUS MTPOLIECCOB MPHU PAIUYHOM JABICHUU.

[TapokMAKOCTHOE paBHOBECHUE Ul CUCTEM C IIOJHOM U OTPAaHMYECHHOW B3aMMHOW PAaCTBOPUMOCTBIO U
€ro BIMSHHE Ha BO3MOXXHOCTh pa3/IeJeHUs] KOMIIOHEHTOB JUCTHJUISIUOHHBIMH MeToAamu. Pacuyer
paBHOBECHS JIJIS HIeaTbHBIX OMHAPHBIX CMECeH.

[Ipoctast u ¢paknuoHHAs TIEPETOHKA; MEeperoHka c¢ nediermanuei. MarepuanbHbIN OanaHC, pacder
BBIXOJIa TIPOJIYKTa W €ro CpPeAHEro cocTaBa NpU MEeperoHke OuHapHbIX cMmeceld. CXeMbl YCTaHOBOK.
TemioBble GaslaHCHI U pacyeT pacXo 0B TEIJIOHOCUTENEH Al ATUX MPOIIECCOB.

Pextudukanus. POU3HMKO-XMMHUYECKHE OCHOBBI U OCOOCHHOCTH YCJOBUM IPOBENCHHUS IPOIIECCOB.
CxeMbl yCTaHOBOK JIJISI HEMPEPHIBHOW M TIEPHOIUYCCKON pekTH(HUKanuu OuHapHBIX cMeceld. OcoOOEHHOCTH
YCTPOMCTBA ammapaToB (HACAJOYHBIX M TapeNbuaThIX KOJOHH) M BBIOOpA PEXKUMOB HX pPabOTBI MpHU
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pekTuduKanmu (o cpaBHeHHIO ¢ abcopOuueit). OCOOEHHOCTH YCTpOWCTBa W BapHaHThl pabOTHI
ucrapuTenei u nedermMmaTopos.

MonenupoBanue ¥ pacueT MPOIECCOB M ammapaToOB MpPHU HEMPEPHIBHOW pPEeKTHPHUKAIMN OHMHAPHBIX
cucteM. OCHOBBI YHCIICHHOTO M TpadOoaHATMTUUECKOT0 METOI0B. MaTepuanbHblid 6ananc. Paboune auHuM.
OmnpeneneHre MUHUMAJIBHOTO U pabodero ¢iermoBoro umcia. TeruioBod OallaHC M pPacyeT pacxoJoB
TeruioHocuteneil. [IpuHIUIBl TEXHUKO-9KOHOMUYECKOH ONTHMHU3ALMU MPH pacdyeTre padodero ¢ierMoBoro
4yucia, pa3MEPOB ammaparypbl U 3HepreTudeckux 3arpar. OCHOBBI pacueTa Tapeiab4yaTblX W HACATOYHBIX
pPeKTU(UKAIIMOHHBIX KOJIOHH.

Pazgen 4. Ilpoumecchl W anmaparbl pasjejieHHsl TeTepPOreHHbIX cucreM (OCHOBHbBIE
THApPOMeXaHu4YeCKHe Mpouecchbl).

4.1. Pa3geneHue reteporeHHbIX cucteM. OCHOBHBIE TOHATHUS U METOJIBL.

Knaccudpukanusi XKUIKHX M Ta30BBIX TETEPOTCHHBIX CHUCTEM: CYCIICH3HWH, 3MYJIbCHH, TICHBI, MbLIH,
TyMaHbl. MaTepHabHbIi 0anaHc MPOLECCOB Pa3eeHUs FeTEPOreHHBIX CUCTEM.

Onenka »(pQEKTUBHOCTH U BbIOOp ONTHMAJIbHBIX IMPOLIECCOB M ammapaToB s  pa3ieleHus
reTEPOTeHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHHUS.

Paznenenuie >XKMIKMX W Ta30BbIX CHCTEM B TMojie CuJ TshkecTH. Pacuer ckopocrelt cBOOOJHOrO M
CTECHEHHOTO OCXJICHHS TBEPABIX YACTHI] MAPOOOPa3HON U OTIUYHBIX OT Hee (JOPM B TOJIEC CHIIBI TSKECTH.

[Iponiecchl oTCTanBaHUsI U YCTPOMCTBO anmapaToB pa3feieHus CYCICH3U, SMYJIbCUN U Tbuiei. Pacuet
MMOBEPXHOCTH OCAXIEHUSI W MPOU3BOJUTEIIBHOCTH OTCTOMHHUKOB. YCTPOMCTBO M JEHWCTBUE LHUKIOHOB
(TpOCTHIX U OaTapEHHBIX ), TUAPOITUKIOHOB.

4.3. TeyeHue kUIKOCTH YePe3 HEMOABUKHBIC 3EPHUCTHIC U MICEB/I00KUKEHHBIE CIIOU.

3HaueHue THAPOJMHAMUKU 3E€PHUCTHIX CIIOEB B Mpoleccax (pUiIbTpoBaHUs, TEIJIO- U MaccooOMeHa,
reTeporeHHoro kartanu3a u JAp. OCHOBHBIE XapaKTEPUCTUKU 3THUX CJOEB: JIUCIEPCHOCTh, YAEJIbHAas
MIOBEPXHOCTh, MTOPO3HOCTh, SKBUBAJEHTHBIN IHAaMETp KaHAJIOB. PacueT rmapaBInyecKkoro CONpOTHUBIICHUS
cnosi. I'mapaBnudeckoe COMPOTHBIICHHWE CIIOEB HACAJOK IMPOMBINIIEHHBIX Macco- M TEII00OMEHHBIX
anmapaTos.

Pexxumbl TedeHUsT MOTOKOB B HACAJOUYHBIX KOJIOHHAX. ['MApaBIMYECKOE CONPOTUBIICHHE, SBICHUS
MOJIBUCAHUs, 3aXJIEObIBAaHUS U MHBEPCHH (Da3 M pacueT COOTBETCTBYIOIINX CKOPOCTEH.

lMupponvHamMuKa TCEBIOOKIKEHHBIX (KHIAIMUX) cioeB. OO0nacTb NMPUMEHEHUS TCEBIO0KIKEHUSI.
OCHOBHBIE XapaKTEPUCTUKHU IICEBJO0KMKEHHOTO COCTOSIHUSA. ['mapaBinueckoe compoTuieHue. Pacuer
CKOPOCTEH TCEBIO0KIKEHUS W CBOOOAHOTO BUTAHMS, BHICOTHI TICEBIOOKIKEHHOTO Ciiosi. OMHOPOMHOE U
HEOJTHOPOJHOE TCeBAOOXKIKeHUue. OCOOEHHOCTH TCEeBI00KIKEHUS TMOIUIUCIEPCHBIX clioeB. [IHeBMoO- u
TUAPOTPAHCHIOPT 3€PHUCTHIX TBEPIbIX MaTEPUATIOB.

4.4. ®uabTpOBaHMWE CYCIIEH3UN U OYMCTKA Fa30B OT NBUICH.

Crenuduka moBeIeHUs OCAJKOB KaK 3ePHUCTBIX CIIOEB: CKUMAEMbIe M HEC)KMMaeMble Ocaiku. Bumbl
GuIbTPOBAIBHBIX NEeperopoAok. MakTopsl, BAUSIONIME Ha CKOPOCTh (QuiIbTpoBaHUs. PuiIbTpoBaHHE MpPU
MOCTOSTHHOM ~ CKOPOCTH  (QUIBTPOBAHUSA. OKCIEPUMEHTAIbHOE ONpe/elieHne KOHCTAaHT YpaBHEHUS
¢unbrpoBanus. Kiaccudukamuss u  yCTpONCTBO OCHOBHBIX THIIOB HEMPEPHIBHO M MEPUOAUYECKU
paboTtaronmx GUIBTPOB U (PUIBTPYIOUINX LEHTPUDYT.

4. O0beM y4eOHOI TUCHMIIIIMHBI.

Beero Cemectp
Bua y4yeoHoii padoTsI S 6
3E Akan. 3E AKkan 3E Akan
4. 4. 4.

OO611ast TPYA0EMKOCTh AUCHUTIIHHBI 12 432 6 216 6 216
KonTakTHas padora - ayinTopHbIe 4,4 160 1.8 64 2,7 9
3aHATHSA

Jlexumun 1,8 64 0,9 32 0,9 32
Jlabopartopusie pabots (JIP) 0,9 32 - - 0,9 32
[Ipaktnueckue 3ausrus (I113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 5,6 200 3,2 116 2.3 84
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CamocrosiTenbHOE U3YUECHHE Pa3/IeNIoB 5.6 200 32 116 23 ’4
JTUCITUTLTUHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - mpoMexyTouHast 0.8 0.01 0.4 0.01 0.4
aTTecTanus 2,0
IToaroroBka K sK3aMeHy 71,2 0,99 35,6 0,99 35,6
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

Beero Cemectp

Buna yueOHoii padoThI > 6
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61ast TpyA0EMKOCTh TUCIUTUTHHBI 12 6 6
KonrTakTHas padora - ayinTopHbIe 4,44 120 1.8 48 2,7 7
3aHSITHS
Jlexmuu 1,8 48 0,9 24 0,9 24
Jlabopartopusie pabots (JIP) 0,9 24 - - 0,9 24
[Ipaktuueckue 3anstus (I113) 1,8 48 0,9 24 0,9 24
CamocTosiTesbHasi padora 5,6 148 3,2 86 2,3 62

CaMocTosTENbHOE U3YUEHUE PA3/IEIIOB 5.6 148 32 26 23 62

JUCHHUILINHEI
Buabl KoHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonraktHasg pabora - mpoMeXyTouHast

p POMENYT 06 | 0,01 | 03 | 001 | 03
aTTecTalms 2,0
IToaroroBka Kk sK3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«O01masa xuMnYeckas TeXHOJIOT D)

1. ear AuCHMIUIMHBI — QOPMUPOBAHWE  3HAHUU B obracT  peamu3alud XUMHKO-

TEXHOJIOTHYECKUX TIPOIIECCOB C YYETOM (PH3MKO-XMMHUYECKHX OCOOCHHOCTEH MPOTEKAIONNX PEaKIIHi,
BbIOOpa ONTHUMAJBHBIX YCIOBHHM pealu3yeMbIX IpOLECCOB, BbIOOpa 3(P(PEKTUBHBIX PEAKTOPOB,
nproOpeTeHUs] HAaBBIKOB B COCTABIICHUM MAaTEPHUAIBHBIX W TEIUIOBBIX OallaHCOB, B pacdeTe MpPOIECCOB H
pPEakTOpOB Ha OCHOBE MAaTEMaTHUYECKOTO MOJEIMPOBAHM, MOJIY4YEeHUS 3HaHUH B 001acTH pa3paboTKu
sHeprocOeperammux XUMUKO-TexHojornueckux cucteM (XTC), O0€30TXOAHBIX H  MaJOOTXOIHBIX
TEXHOJIOTUI Ha IPUMEpPE COBPEMEHHBIX POU3BOCTB.

2. B pe3yabTaTe M3y4eHUs IMCUMILUINHBI 00y4AIOIIMIACH 10JI2KEeH:

Obnadamye cleAyOMUMI KOMIIETCHIIMAMU U UHIMKATOPAMH UX JTOCTHUKCHUS:
OIIK-4.4, OTIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3unameo:

— OCHOBBI TEOPUH XUMUUYECKHUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO HUCCIIEIOBAaHUSI B3aUMOJICUCTBUSI XMMHYECKUX MPEBpAIIEHUN U SBJICHUN TEpeHoca
Ha BCEX MACIITa0HBIX YPOBHSIX;

— METOJIUKY BBIOOpA peakTopa M pacuéTa mpolecca B HeM;

— OCHOBHBIC PEAKIIMOHHBIE MPOIIECCHI U PEAKTOPBI XUMUYECKON U OMOTEXHOIIOTUH;
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— OCHOBHBIE MPUHIIMITBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOJICTBA, €T0 HEPAPXUUECKYIO CTPYKTYDPY,
METO/IbI OTICHKH (D (PEKTUBHOCTH MTPOU3BOICTBA;

— OCHOBHBIE XMMUYECKHE TIPOU3BOJICTBA.

Ymems:

— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOTO MPOIECCa;

— BBIOpaTh pallMOHAIIBHYIO CXEMY ITPOU3BO/ICTBA 3a/1aHHOTO IPOYKTAa;

— OLICHUTh TEXHOJOTMUYECKYIO A(PPEKTUBHOCTH MPOU3BOICTBA;

— BbIOpaTh (O PEKTUBHBIN TUIT PEAKTOPA;

— MIPOBECTH pacueT TEXHOJIOTMYECKUX MTapaMeTpoB s 3alaHHOTO IPOLIecca;

— ONPEACTUTH MapaMeTPhbl HAWITYUIIed OpraHUu3aIiy MPOIECca B XUMUYECKOM PEaKTopeE.

Braoemy:

— MeToJIaMH aHaNIN3a APPEKTUBHOCTH pabOThHl XUMHUYECKUX MTPOU3BOJICTB;

— METOJIaMM pacueTa ¥ aHajau3a IPOLECCOB B XUMUYECKUX PEAKTOPAX, ONpPEeAEICHUs
TEXHOJIOTUYECKUX ITOKa3aTeNe;

— METOJIaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. Kpartkoe cogep:xaHue TUCUMIIIIMHBI:

Paznen 1. Xumuyeckasi TEXHOJIOTHSI H XUMHYECKOE ITPOU3BOICTBO.

1.1. OcHoBHBIE OnIpeaeIeHUs] M TOJI0KEHUSI.

Xumuueckass TexHojorus. OOBEKT XUMHUYECKOW TEXHOJOTHMH. MEXKOTpacieBoid XapakTep
XMMHYECKOW TEXHOJOruu. Pa3BuTMe XHWMHYECKMX MPOU3BOJCTB M XUMHUYECKONW TEXHOJOTHH. Mecto
XHMH‘ICCKOﬁ TEXHOJIOTUU B HpOMBII.HJICHHOfI C(bepe n METOO0B XHMH‘-IGCKOﬁ TEXHOJIOTUHU B HCXUMHNUYCCKUX
OTpacyisiX MPOMBINLICHHOCTH. CHUCTEMHBIA aHAIN3 CIOKHBIX CXEM W B3aUMOJICUCTBUM 3JIEMEHTOB CXEMbI —
MOHSATUE W cojaepxkaHue MeToaa. Du3Myeckoe M MaTEeMaTHYECKOE MOJEIUPOBAHUE, OINpEICIeHUE U
OCHOBHBIC TOHSATHS, MX MECTO B HHXCHEPHO-XMMHYECKHUX HCCIICIOBAaHMIX M pa3padoTkax. MecTo u
3HAYCHHUC HaTypHOFO W BBIYHUCIIUTCIIBHOT'O E)KCHepI/IMeHTa. CO,Z[Gp)KaHI/Ie Hu 3a1a4Yu y‘I€6HOFO Kypca.

1.2. XuMu4eckoe npou3BoCTBO.

HOHHTI/IC 0 XUMHUYECCKOM HpOI/I3BO,Z[CTBe. MHOFO(i)YHKI_II/IOHa.HBHOCTB XUMHUYECCKOT'O HpOI/I3BO,Z[CTBa.
OO0mas CTpyKTypa XUMHYECKOTO Tpou3BOACTBA. OCHOBHBIC MOJCHCTEMBI XUMHUYECKOTO TPOU3BOJICTBA.
OCHOBHBIG TEXHOJOTHUYCCKHUEC KOMIIOHCHTHI XUMHWYCCKOT' O HpOI/I3BO,Z[CTBa.

KadecTBeHHBIE ¥  KOJMYECTBEHHBIC TIOKA3aTeId XHWMHUYECKOTO TIPOM3BOJCTBA: TEXHOJIOTHUYECKHE,
9KOHOMHYCCKHC, 3KCH.HyaTaI_[I/IOHHI>I€, COIIUAJIbHBIC.

1.3. CoipbeBbie pecypchbl, BOa M JHEPIrUsl B XUMH4Y€CKOM MPOU3BOACTBE.

Knaccuukanusi ChIpbeBBIX PECypcoB MO pPA3IUYHBIM MpHU3HAKaM — ()a30BOMY COCTOSHHIO,
MIPOUCXOKICHUIO, MCTOYHHKAM. MUHEpanbHOE ChIphe (PYIbl M TOJIE3HBIE HMCKOIMAEMBIC), OPTaHHMYECKOE
IPUPOJHOE CBHIphE (FOPHOYHME HCKONAEMBIE), PACTUTENBHOE U >KMBOTHOE CBIPHE, BTOPUYHOE CHIPbE — HX
WCIIOJIb30BaHUE W TyTH TepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHON 00pabOTKU CHIPhs (0OOTaIIeHHE,
OYHCTKa, MOATOTOBKA K TPAHCIIOPTUPOBKE U mepepaboTke). [loHsTHE, CYNTHOCTH U MPUMEPHI YIIIyOJIeHUS
WCITOJI30BAHUS ChIPhsI, KOMOMHUPOBAHUS TTPOU3BOJICTB M KOMIUICKCHOM TIEPepadOTKHU CHIPHS.
3H3.‘-I€HI/I€ N HCIIOJIB30BAHUE BOJAbI B XHMMHYCCKUX HpOI/ISBOI[CTBaX. I/ICTO‘-IHI/IKI/I BOHbI. TPCGOBaHI/IH K
TEXHOJIOTHYECKOW 1 ObITOBOM Bojie. [IpoMbIliuieHHAs! TOATOTOBKA BOJBI M METOJIBI €€ OYMCTKH OT MIPUMECEH.
OCHOBHBIG METOAbI KOHTpOJBI KadyeCTBa BOJBI. 9KOHOMI/I$I BO,Z[OHOTp€6JIeHI/I$I B HpOI/I3BO,Z[CTBe.
Bo10000pOoTHBIE CHCTEMBI.

Buasl ¥ HMCTOYHMKM SHEPTUM B XUMHYECKOM NPOMBIIUIEHHOCTH. Macmrabbl MoTpebiaeHus u
CrocoObl YMEHBIIIEHUs dHepreTuueckux 3arpar. CyIHOCTh M MPUMEPHl PEreHEpallud W PEKyINeparuu
SHEPTrUuU. JHEProTEXHOJIOTHUECKHUE CUCTEMbI. BTOpUUHbIE SHEPTeTUYECKUE PECYPCHI.

Paznen 2. Teoperuueckue 0CHOBbI XUMUYECKHUX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIpeieIeHUs U MOJ0KEHHS.

OUBNKO-XUMHUUYECKHE 3aKOHOMEPHOCTH XHUMHYECKHUX TMIPEBpAIlCHH — CTEXHMOMETPUYECKHUE,
TepMO,Z[I/IHaMI/I‘IeCKI/IG, KHUHCTUYCCKUC. HOKaSaTeHI/I XUMHUYECCKOT'O HpeBpaH_IeHI/ISI — CTCIICHb npeBpameHmI,
BBIXO/I MPOAYKTA, MHTETpaIbHas U MU epeHInanpbHas CeJIeKTUBHOCTH, CKOPOCTH PEAKIIMK M TTPEBPAIICHHS
peareHToB.

2.2. XuMHu4ecKHe Mpouecchl.
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Omnpenenenne. Knaccudukaruss XUMUYECKUX MPOLIECCOB MO PA3IMYHBIM MPHU3HAKAM — XUMHYECKUM
(B XMMHYECKOM peakIuu, TePMOAMHAMHUYECKHE XapaKTEPUCTUKU, CXema IMpeBpalleHuii) u (a3oBbIM
(4ucIo u arperaTHOE CocTosTHUE (a3).

['omorenHsIil xuMudeckuii nponecc. OnpeaeneHue U NpuMepsl. BiausHue XUuMUYECKUX TPU3HAKOB U
YCIIOBUH MPOTEKaHUs MpoIlecca Ha ero mokazarenu. CrocoObl MHTCHCH(PHUKAIUH.

[TonsiTre onTUMaNbHBIX TemmepaTyp. OnTUMalbHbIE TEMIIEPATYPHI AJIsE 00PaTUMBIX U HEOOPATUMBIX IK30- U
SHIOTEPMUYECKUX PEAKLIUMN.

I'eTeporennsblii (HEKaTaTUTUYECKU) XUMHUYecKui mporecc. Onpenenenue u npumepsl. CTpyKTypa
mpoiiecca u ero cocrapisromniue (craaun). Habmomaemass CKOpocTh XUMHYECKOTO TIpeBpalieHus. Oomactu
(peXHuMBI) MPOTEKAHUS MPOIIecca, IMMUATUPYIOIAS CTa NS

I'eTeporennslii XuMudeckui mporecc "ra3 (KuAkocTh) - TBepaoe". OOOCHOBaHME, TOCTPOCHUE U
aHAJIM3 MaTeMaTUYeCKOW MOAeNu Mg peakiuuid TopeHus (Monaenb '"cxumaromascs cdepa") u
TONMOXUMHYECKOW (Monenb "c HeB3auMozeicTByromuM siapom"). Habmromaemast cKOpocTh MpeBpalieHus,
BpeMsl MPEBPAILICHUS U ITyTH MHTCHCU(DUKAIIUH JIJIs1 pa3TUIHBIX 00JIaCcTel MPOTEeKaHUs Impoiiecca.

I'eTeporenHsblii XUMUYECKU Mporiecc "Ta3 (KUAKOCTH) - KUAKOCTH". OOOCHOBaHME, TIOCTPOCHUE U

aHaJIM3 MaTeMaTudeckoil mojenu. Habmomaemast CKOPOCTh IPEBPAIICHHS U 00JIACTH MPOTEKAHUS MpoIecca.
[Tyt nHTEHCUUKALUU AJIS1 PA3IMYHBIX PEKUMOB IMTpoLiecca.
Karanutuueckuii npouecc. Onpexnenenue, KiaccupUKams, IpuMepsl. | eTeporeHHbli KaTtanus Ha TBEPIOM
karanuzaTope. OOOCHOBaHWE, TOCTPOCHHE W aHAJIW3 MAaTEeMAaTHYEeCKOWM MOJENH Ha KaTaTUTHYECKON
MOBEPXHOCTH M B TOPUCTOM 3€pHE Karanu3atopa. HalOmromaemas CKOpOCTh MpEBpalieHUss u o0JacTu
nporekanus mpouecca. CTeneHb HCMOJb30BaHUS BHYTpeHHel mnoBepxHOCTH. [lytu wuHTeHcubukanuu
KaTAJIMTUYECKHUX MPOLIECCOB.

2.3. XuMHnuecKmne peakTopsbl.

OmnpeneneHre U Ha3HAYCHHE XMMHUYECKOTO PEakTopa. PeakTopbl B XMMHUYECKUX U HEXMMHUYECKUX
oTpacisix NpoMbIIUIEHHOCTH. OO030p THUIIOB XHWMHYECKHX pPEAKTOPOB, MX CTPYKTYPHBIE 3JIEMEHTHI
(peakMOHHasl 30Ha, YCTPOMCTBAa BBOJA M BBIBOJA, CMEILEHUS, PA3/ENE€HUS U PACHPEIENICHHUs] NOTOKOB,
TETIO0OMEHHBIE AJIEMEHTHI), OCHOBHBIE IIPOIIECCHI U SBJICHUS B HUX.

Cucrtematu3anus MpoleccoB B XUMHUYECKOM PEaKTOpe Mo MaclTaly MX NMPOTEKaHUs: XMMUYECKas

peaxiysi, XUMUYECKUH TPOLECC B 3JIEMEHTAPHOM OOBEMe, MPOLECChl B PEaKIUOHHOM DJJIEMEHTE U B
peakTope B LIEIOM, UX B3aUMOCBS3b M HEpapXuyeckas CTPYKTypa MaTeMaTH4YeCKOH MOJENIH Impolecca B
peaxTope. IIpumepsl MpoIEeCCOB B pa3IMUHBIX BHJIAX XUMUYECKHX PEaKTOPOB.
Knaccugukanus mnpoueccoB B peakropax MO pasjIMYHBIM IPHU3HAKaM - BHJ XMMHUYECKOIO Ipolecca,
OpraHu3alsl MOTOKOB PEAareHTOB (CXeMa JBWKCHHMS DPETEHTOB Yepe3 PEaKkTop, CTPYKTypa IOTOKOB B
PEaKIIMOHHOW 30HE), OpraHM3aIUs TEIJIOBBIX ITOTOKOB (TETUIOBOM pPEXHM, CXeMa TeIio00MeHa),
CTAallMOHAPHOCTH MpoLecca.

O0ocHOBaHME U MIOCTPOEHUE MAaTEMaTHUECKOW MOJEIH Mpoliecca B PEakTopax pa3IMyHOro TUIa Kak
CHCTEMBl ypaBHEHUN MaTEpUAIbHOTO W TEIUIOBOrO0 0OajJaHCOB HAa OCHOBE JAHHBIX O CTPYKType MOTOKa,
XMMHUYECKMX TPEBPALICHUAX, SABJICHHUAX IEpeHoca TeIula U BelecTBA M MX B3aUMOJCHCTBHUU.
Cucremaru3zanus 1 Kiaccu(uKanus MaTeMaTHYECKUX MOJIeNell MPOLIECCOB B peaKkTopax.

N3oTepmuueckue Mpouecchl B XMMHUYECKOM peakTope. BimsHue cTpykTypsl HOTOKa (MaeanbHOE
CMEIIICHHE M BBITECHEHHE), CTAIlMOHAPHOCTH Mporecca (MPOTOYHBIM M MEPUOJMYECKUIl), MapaMeTpoB H
YCIOBUH TNPOTEKaHUs Ipolecca (TeMiepaTrypa, KOHLEHTpalus, AaBiIeHHE, OObEM pPEaKLMOHHOH 30HBHI,
BpeMs1), BUJa XUMHUYECKOH peakuuu (IpocTas U cIoXkHas, odpaTuMasi 1 HeoOpaTuMmas) 1 ee mapaMeTpoB Ha
npoGWIn KOHLUEHTpAlMi M MOKa3aTelu IMpoLecca B peakTope (CTEeNeHb NMPEBPALICHUs, BBIXOA MPOAYKTa,
CeNIeKTUBHOCTH Tporiecca). OcHOBBI pacdera mporecca B peaktope. ComocraBieHue 3PQPeKTHBHOCTH
IPOILIECCOB B PEAKTOPAX, OMHUCHIBAEMBIX MOAEISIMHU UJCAIbHOIO CMEIIEHHS U BBITECHEHUS.

Heuzorepmuyeckue mporeccbl B XUMHUECKUX peakTtopax. OpraHuszalus TEIUIOBBIX IOTOKOB H
pPSKUMOB B XMMHUYECKHX peakTopax. PacnpeneneHue temmepaTypbl, KOHLEHTpallMid M CTENEHU
NpPEBpALllCHUsI B PEaKTOpPEe B PEKUMaX HACATHHOTO CMEIICHUS U BBITECHEHHUS, aauabaTHUeCKOM U C
teriooOMeHoM. CBs3p  TeMmepaTypbl W CTENEHHM MpEBpAIleHUus B  aauabaTHYecKOM Ipoliecce.
ComnocTaBieHle € HM30TEPMUYECKUM PEXKUMOM. UYHCIO U YCTOWYMBOCTH CTAI[MOHAPHBIX PEXHUMOB B
pPEaKTOpax UI€abHOTO CMEILICHMS.

2.4. IIpoMbIICHHBIE XMMHYECKHE PEaKTOPHI.
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Ha xkoHKpeTHBIX mpuMepax NPEeIMETHO pacCMaTPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPBI s
IPOBEJCHUSI TOMOTEHHBIX, TE€TEPOreHHBIX M KATAIUTUYECKUX TMPOIECCOB — THUIBl PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 001aCTH UCTIOTB30BaHUS.

Paznen 3. Xumnueckoe mpou3BOACTBO, KAK XMMHUKO-TEXHOJIOTHYECKAsl cCUCTeMa.

3.1. CTpykTypa ¥ onucaHne XMUMHUKO-TeXHOJIOTHYeCKOM CHCTEMBI.

XHUMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHoyiorndeckas cuctema (XTC). Ilonarue cuctembl u
XTC. CocraB XTC: ameMeHTHI, CcBsI3H, noacucTeMbl. JneMeHThl X TC, knaccudukaus mo BUIy IPOIECCOB
¥ HazHadyeHHUIo. TexHosormueckue cBszu 3eMeHToB XTC (motoku). [locnemoBarenpHas, mapasuieibHas,
pa3BeTBIEHHAs, TOCIIEI0BATEILHO-00BOIHAs (Oaiinac), oOpaTHas (PElUKI) TEXHOJOTHYECKHE CBsI3H. MxX
CXEMBbI U Ha3HAYCHHUE.

Onucanne XTC. Buner mogeneir XTC - onucarenbHbie U rpadgudeckue. OnucaTenbHbIE MOJSTH -
XUMHUYECKass CcXeMa ¢ MareMatudeckas wmojenb. [ 'paduyeckue wmojenu -  GyHKIIMOHAIbHAS,
TEXHOJIOTHYECKasl, CTPYKTYpHas U apyrue (crenuanbHble) cxembl. HazHaueHue, mprMEeHEeHHEe U B3aUMOCBS3b
MOJICTIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3agaunm u pesynprathl aHanuza XTC - cocrosane XTC, maTepuanbHbli M TEIMJIOBOH
OanaHchl, MOKa3aTeI XUMHYECKOTO IPOU3BOJICTBA.

CgoiictBa XTC Kak CHUCTEMBI: B3aUMOCBSI3aHHOCTh PEXHMMOB 3JIEMEHTOB, Pa3jinuie ONTUMAIbLHOCTH
3JIEMEHTA OJJUHOYHOT'O U B CUCTEME, YCTOMYMBOCTD U CYLIECTBOBAHUE CTAILIMOHAPHBIX PEXXUMOB U JP.

MarepuanbHblii W TEIUIOBOW OanmaHChl. MeTOAWMKAa COCTaBJICHUS W pacyeTa MaTepUadbHBIX W
teroBbIX OanancoB XTC u ee noacucrem. OcoOeHHOCTH pacueTa O0anaHCOB B cxeMax ¢ peuukioM. @opMel
MpeACTaBICHHS OalaHCOB (TabIUIIBI, AHATPAMMBI U JIp.).

MarepuanbHblii  0anmaHc JUIsI MacCOOOMEHHBIX M PEAaKLMOHHBIX 3JIeMeHTOB. lcmonb3oBanue
CTEXUOMETPUYECKUX, TEPMOAMHAMHYECKUX U MexX(a3HbIX OalaHCOBBIX CcOOTHOUIeHHH. CreneHpb
MCIIOJIb30BaHUs CBIPBEBBIX PECYPCOB.

OHTANBIUWHBINA, SHEPTETHYECKUI (110 TOJHON SHepruu) U 3Kceprernuecknii 6amancel u KITJ. Ux
COTMOCTAaBIIEHHUE U UCTIOIb30BaHKe B aHauze X TC.

3.3. Cunre3 XTC.

[Tonsarue u 3amaun cuHte3a XTC. OcHoBHble 3Tambl pa3padoTku XTC. Ponp MaTemaTudeckux u
3BPUCTUYECKUX METO/IOB.

OcHoBHble KoHIENUUH npu cuHTe3e XTC: MoJHOE MCIONb30BAHUE CHIPHEBBIX M 3HEPIETUUYECKUX
pecypcoB, MUHUMU3AIUs OTXO0B, ONTUMAIBHOE HCIOJIb30BaHKE anmnapatypbl. X conepikanue u crocoObl
peanuzanun. KoMOMHUpOBaHHbBIE MPOM3BOJICTBA, COBMEILICHHBIE IMPOIECCHI, BTOPHYHBIE IHEPTrEeTHUYECKUE
pecypchl, OSHEProTEXHOJOTHYECKHE cucTeMbl, nepecrpanBaemble XTC, 3aMKHyTblE, MalOOTXOJHBIE
IPOM3BOJICTBA - UX MOHATH, 0COOEHHOCTH U IPUMEHEHHUE.

OpHOpOJHBIE TEXHOJIOTMYECKHE CXEMBbl: CHCTEMa pPEeKYIepaTUBHOIO TEMJIO00OMEHa, CHCTeMa
pa3feneHuss MHOTOKOMIIOHEHTHOM CMECH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUS HMX ONTHUMAaJIbHOMN
CTPYKTYpPBbI

Pa3nea 4. IIpomMblIIeHHBIE XMMHYECKHe TPON3BO/ACTBA.

XHWMHMYECKHE MPOMU3BOACTBA PACCMATPUBAIOTCS NPEAMETHO KAk peaau3alusi H3yYeHHBIX
TEOPETUYECKMX OCHOB XUMHKO-TEXHojormdeckux mnpoueccoB u XTC, KoHIENUMH MOCTPOEHUS
BbicOKOdp(hekTuBHOH XTC. OCHOBHOUM aKIEHT naenaeTcs Ha (PU3MKO-XUMHUYECKHE OCHOBBI KOHIICTIIIMH
IIOCTPOEHHUS TEXHOJIOTMUECKOM CXEMBbI MPOM3BOACTBA U €ro nojacucreM. [Ipou3BoncTBO CEpHON KHUCIOTHI.
ITpousBoacTBo ammuaka. [Ipon3BoacTBO a30THOM KUCIOTHI. [Ipon3BOACTBO CTHpOIIA.

Pa3znen 5. CoBpeMeHHbIe TeHACHIIUN B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekymiee coCTOSSHUE XHWMHMYECKOW MPOMBIIUIEHHOCTM B MHUPE W TEHACHIMH €€ PAa3BUTHA.
[lepcriekTBHBIE MCTOYHUKH ChIpbsi M JHepruu. Kiactepuzauus XUMHUYECKOH MNPOMBIILIEHHOCTH.
CoBMernienHble Tponecchl. ['mOkue W mepecTpanBaeMble TEXHOJOTHMUECKHE cxembl. HoBble XHMHKO-
TEXHOJIOTUYECKHE TMPOLIECCHI M CITOCOOBI MOTyYeHHs! MPOAyKToB. HaHOTeXHOMOTHSI.

4. O0béM y4eOHOH TUCHHUILINHBI:
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O0BpeM U CIUIIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Ipaktuueckue 3austus (113) 0,89 32 24
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHast padoTa 3,33 120 920
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI 3,33 120 90
Bua konTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMe)XKyTOUHAas aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIst IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«CucreMbl ynpaBjieHHsl XUMHUKO-TEXHOJIOTHYECKMMH MPOLECCAMM)

1. leas aMCHMNJMHBI — JaTh 0a30BbIe 3HAHUS [0 TEOPUU CHCTEM YIPABICHUS XHMHUKO-
texnosornaeckumu mporeccamu (CY XTII), mpuBuTh HaBBIKM W yMmMeHHUs aHanu3a cBouctB XTII, kak
00BEKTOB YIPABICHHS U IPAKTUYECKOTO MPUMEHEHUS TEXHUYECKUX CPEACTB yIIPaBICHHUS.

2. B pesyabTare n3y4eHusi AMCHHUIIMHBI 00y4aOLIUICH JOJIKEH:

Obnadamys cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namo:

— OCHOBHBIE IIOHSITHSI TEOPUU YIIPaBJICHHUS;

— CTaTMUYECKUE U AMHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB YIPABICHHUS;

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTH4ecKoro ynpasiaeHus (CAY) 1 3aKOHBI perylIupoBaHHus;

— tunoBbie CAY B XMMHUUYECKOI TPOMBIILIEHHOCTH;

— METOBI ¥ CPEACTBA U3MEPEHNUSI OCHOBHBIX TEXHOJIOIMUECKHUX IIapaMeTPOB;

— ycroitunBocth CAY;

— OCHOBHbIE NOHATUS O HenuHelHbIXx CAY, penelHbIX CcuUCTEMax, JIOTMYECKUX aJTOpUTMax
YIPaBJICHUS, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPaBICHMUS.

Ymemy:

— OIPEENATh OCHOBHBIE CTATUYECKHUE U TUHAMUYECKHE XapaKTEPUCTUKH OOBEKTOB yIIPaBIICHUS;

— BBIOMpATh PALIMOHATIBHYIO CHCTEMY PETYIHMPOBAHUS TEXHOJIOTHUECKOTO MPOoIiecca;

— OIIEHUBATh yCTONYUBOCTH CAY;

— BBIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB /it AuarHocTuku X TTI.

Braoemy:

— METOAaMHM TEOPUM aBTOMATUYECKOTO PpEryJupOBaHUs, OpraHu3alud U pacuéra CUCTEM
ONTHUMAJILHOTO YIPABIEHUS IPOLECCAMA XMMHUYECKON TEXHOJIOTHH.

3. Kpartkoe cogep:xkaHue TUCUMIIIMHBI:

Paznen 1. OcHOBHBIE NOHATHS YNPABJEHUS XUMHKO-TEXHOJIOTHYECKUMHU MPOLECCAMU.

3HaYeHHE aBTOMATHYECKOTO YNpaBICHUS IS PA3BUTHS XUMHUYECKOH IMPOMBIIIJICHHOCTH.
OCO6GHHOCTI/I praBHGHI/IH XUMHNYCCKUM npenanﬂTneM n XUMHUKO-TCXHOJIOT'HMYCCKUM HpOI_IeCCOM.
Texauko-3KkoHOMHYECKUH 3(P(HEKT BHEAPECHHS aBTOMATH3UPOBAHHBIX CHCTEM yIpaBieHUs. Poib cucrem
yIpaBlIeHUs B oOecreueHun 0e30MacHOCTH XMMHYECKOTO MPOM3BOJACTBA U OXPAHBI OKPYXKAIOUIEH Cpembl.
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OcHoBHbIE TepMHHBI U onpeneneHus. HWepapxust ynpaBiaeHusi. OCHOBHbIE NPUHIMIBI YIPABICHHUS.
Knaccudukanmst cucrem ympaBinenus @yHknuonanmeHas crpyktypa CAY. Tlokaszarenu kadecTBa
YIpaBJICHHUS.

Pa3zgen 2. OCHOBBI TEOPUU ABTOMATHYECKOT0 YIIPABJICHUS.

Marematnueckue wmonenun CAY. [lunamuueckue xapakrepuctuku CAY. Hcnonb3oBaHue
onepanroHHOro ucuuciaeHus aig ananuza CAY. TunoBbslie ITMHAMUYECKHE 3BEHBSI. BpeMeHHbIE U YaCTOTHBIE
XapaKTEPUCTHKHU. DKBUBAJICHTHbIE MPE0OPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHUMBOCTH JHHEHHBIX CAY ¢
obpaTtHo# cBsa3pio. Kiaccudukaryss 1 OCHOBHBIE CBOMCTBAa OOBEKTOB yMpaBJICHHs. METOabl ONpeaeIICHHs
CBOMCTB 00BEeKkTOB ympaBiieHus. (OCHOBHBbIE 3aKOHBI perynupoBaHus. Perynsitopel Ha OCHOBE
UCKYCCTBEHHBIX HEWpOHHBIX ceredl. LludpoBbie UM pobacTHBIE CUCTEMBbI yIpaBieHHs. BviOop 3akoHa
pEeryaupoBaHus U ONPEEICHUE ONITUMAIIBHBIX apaMeTPOB HACTPOUKHU IIPOMBIIUIEHHBIX PETYISATOPOB.

Pa3nes 3. U3mepenne TeXHOTOTHYECKUX MIapaMeTPOB XHMHKO-TEXHOJIOTH4eCKOro npouecca.

l'ocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX NPUOOPOB M CpeACcTB aBToMmaruszanuu. OCHOBHBIE
TEPMUHBI U OIpeAesieHus MeTposiorud. Mertoasl u3mepenuil. CpencrBa HU3MEPUTENbHOW TEXHUKH, UX
CTaTUYECKHUE U NUHaMH4Yeckue cBoicTBa. [lorpemnoctu usmepennii. CriocoObl nepenaun nHpopMauu Ha
paccrosinue. Opranuzanusi 1McTaHiMOHHON auarHoctuku XTII. M3MepeHne OCHOBHBIX TEXHOJOTUYECKUX
IapaMeTpoB: JABJIEHUSA, TEMIIEPATYPhl, pacXoJa U KOJUYECTBA, YPOBHS KMJIKOCTH U CBHITYYMX MaTepUaloB,
cocTaBa U U3HKO-XMMHYECKUX CBOMCTB BEIIECTB.

Paszgen 4. OCHOBbI NPOEKTHPOBAHHUS ABTOMATHYECKHX CHCTEM YINPaBJIEeHUSA XHUMMKO-
TeXHOJOTHYeCKMMH NMPOoIecCaAMM.

Ocob6ennoctu ympasiaenus XTII. PerymupoBanue OCHOBHBIX TEXHOJOTHYECKHX ITapaMeTPOB:
pacxojna, naBieHus1, TeMneparypsl, ypoBHs, pH. Texuunueckue cpenctsa CAY. OcHOBHbIE Pa3HOBUIHOCTH
YOPABISIIOIIMX ~ yCTPOMCTB. THIIBI, XapakTEepUCTUKM M PACUET HCIOIHUTENBHBIX MEXaHU3MOB U
perymupyromux opranoB. OdopmiieHHe NPOEKTHOTO 3a/JaHvs Ha aBTOMATH3AIMI0 TEXHOJIOTHYECKOTO
nporuecca. Beibop Touek namMepeHusi, KOHTPOJIs, YIPABISEMBIX MTAPAMETPOB U YIPABISIOUIUX BO3ACHCTBHIA.
CrangapThl U yCIOBHBIE 00O3HAueHUs JJis TexHoiorndeckux cxem. OcHoBuble cBenenus o6 ACY TII B
xumudeckor npomMbinuieHHOCTH. [Ipumepst ACY TII B xumudeckoid npoMbIIIIeHHOCTH. OCHOBHBIE BBIBOIbI
no kypcy. CoBpemennbie TeHaeHnu B pazsutun CY XTII.

4. O0béM y4eOHOH TUCHHUILINHBI:

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

O01mas TPy10eMKOCTh TUCHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,433 16 12
[Ipaktnueckue 3ausrus (113) 0,433 16 12
JlaGopatopusie padotsl (JIP) 0,433 16 12
CamocTosiTesibHasi padora 2,67 96 72
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHbI 2,67 96 72
Bua koHnTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpomMe)XKyTOUYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buja nToroBoro KOHTpOJist IK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«MonaeupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB)
1 Heap AucuMmIMHbBI — IpuoOpeTeHne 0a30BbIX 3HAHUHN MO OCHOBHBIM pa3fieiaM Kypca, a TaKkKe
YMEHUN W TPAKTUYCCKUX HABBIKOB B OOJACTH MOJICTUPOBAHHS XUMHKO-TEXHOJIOTHYSCKUX TPOIECCOB,
HCIIOJIB3YEMBIX IIPH PELICHUN HAYYHBIX U IPAKTUYECKUX 3a7a4.
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2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUICA T0JIKEH:
Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OITK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3nameo:
® METOJBI TOCTPOCHHS SMIIMPUYECKUX (CTATUCTUYECKHX) M (PU3UKO-XUMHUYECKUX (TEOPETHUECKHUX )
MoOJIeJIe XUMHUKO-TEXHOJIOTHIECKUX MTPOIIECCOB;
® METOABl WACHTU(UKAIMKA MATEMATHUYECKUX OIMUCAHUN TEXHOJOTUYECKHX MPOIECCOB HAa OCHOBE
JKCIIEPUMEHTAIBHBIX JaHHBIX;
® METOJAbl ONTUMM3AINHN XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB C NMPUMEHEHHUEM IMIHUPUUYECKUX H/HIN
(U3UKO-XMMUYECKUX MOJIETCH;
Ymemy:
® T[PUMEHSTh M3BECTHBbIE METOJbl BBIUMCIMTEIHHOW MAaTEMaTHMKH M MaTEeMaTHUYeCKON CTAaTUCTUKU IS
pelIieHusT KOHKPETHBIX 3ajad pacueTa, MOJCIUPOBAHUS, HUICHTH(PUKAIUU M ONTUMHU3ANHUUA TIPU
UCCJIETOBAaHUH, TPOEKTUPOBAHUHU U YIIPABJICHUHU MIPOLIECCAMU XUMUYECKON TEXHOJIOTUI
® 1CIOJIb30BAaTh B CBOEH MPAKTHUUECKON AESTENbHOCTU JUISl TOCTHXKEHUS ITUX IeJIeld M3BECTHBIE MAaKEeTh
MPUKIATHBIX TIPOTPaMM.
Braoemy:
® METOJaMHU MAaTeMaTUYeCKOM CTAaTUCTUKU [ OOpabOTKM pe3yslbTaTOB AKTUBHBIX M IMACCHUBHBIX
IKCIIEPUMEHTOB
® METO/JaMHU BBIYHCIUTEIBHON MAaTEMATHKU AJIs pa3paboTKU U peau3alui Ha KOMIBIOTEpax aJropUuTMOB
MOJICTTPOBAHUS, HICHTUPUKALUN U ONITUMHU3ALNN XUMHKO-TEXHOJIOTHYECKHUX TPOIECCOB;

3. Kparkoe comepkanue I1CHUNIHHBI

Tema 1. OcHOBHBIC IOHATHS.

OCHOBHbBIE TPUHILMIBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX IPOIECCOB
(XTII). Maremarndeckue OHMIMPUYECKHE W MaTeMaTHUecKue (U3HUKO-XMMHYECKHE MOJACIH U
KOMITBIOTEPHOE MOJENHpOBaHue. JleTepMHUHUPOBAHHBIE W BEPOSITHOCTHBIE MAaTEMaTUYECKHE MOJEIH.
[IpuMeHeHre METOJ0JIOTMM CUCTEMHOIO aHalW3a I pelleHus 3anad monaenupoBaHus. I[lpumeHeHune
NPUHIUIIA «UEPHOTO SIIHKA» MPU MATEMAaTUYECKOM MOJEIHMPOBAaHUU. ABTOMATU3HPOBAHHBIE CHUCTEMBI
npukiagHo nHpopmaTuku. Mepapxuueckas CTpyKTypa XMUMHUYECKUX MPOU3BOACTB M MX MaTeMaTHYECKHX
Mozened. [IpuMeHeHrne KOMMIBIOTEPHBIX MOJENEeH XMMUUYECKHX IMPOLIECCOB ISl aHAIM3a, ONTUMU3ALMHN U
CHUHTE3a XHUMHKO-TEXHOJIOTHYECKUX cHUcTeM. OCHOBHBIE MPUEMbl MaTEMaTHYECKOTO MOJCIUPOBAHUS:
SMITUPUYECKHUHA, CTPYKTYPHBIN ((HU3UKO-XUMHYECKU) U KOMOMHUPOBaHHBIN (TeopeTnyeckuid). [loctpoerue
CTaTUYECKUX U JUHAMUYECKUX Mozened. Pemenue npsaMbix 3amgad. [IpoekTHBIE W IIOBEPOYHBIM
(oLleHOYHBIM) pacyeT TmporeccoB. Pemenue o0partHpIx 3amad. [lapamerpudeckas ©W  CTPYKTypHas
UACHTU(DHUKAIIMS MaTEeMAaTHUYECKUX MOJeNei. YCTaHOBJICHHE aJIeKBAaTHOCTH MAaTEeMATHYECKUX MOJIEICH.
Crpareruss mNpoBEAECHUS PACUETHBIX MCCIEIOBAHUM M KOMIBIOTEPHOIO MOJEIMPOBAHUS PEATbHBIX
IIPOLIECCOB.

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

Tema 1.1. ®opMyJIHPOBKA 32/1a4¥ ANNPOKCUMANNM JAHHBIX /IS ONUCAHWS JKCIHEPUMEHTAJIbHbIX
3aBHCHMOCTEN W MOJYYeHHs SMIUPUYECKHX MojeJieil nmpoueccoB. Buasl KpuTeprueB annpoKCHUMaliu.
Kpurepuii Meroma HamMeHbIIUMX KBaapaToB. PelieHue 3alayu anmpoKCUMAalUM IS HEJIUHEHHOW U
JUHEWHOM 10 mapameTpam Mojenei. Matpuunas ¢GopMyIUpOBKa 3aa4d allPOKCUMANUNA. AHATUTUYECKHUI
U aJITOPUTMUYECKUN MOJIXObI AJisl PEIICHUS 3a/la4d alllPOKCUMALIMK JIJIsl TUHEHHBIX U JIMHEAPU30BAHHBIX
MoJieJIeld METOJ0OM HAaUMEHBIINX KBAJPATOB.

Tema 1.2. HopmajbHblil _3aKOH _pacnpejejieHUsi I _BEKTOPHBIX CJYYAHBLIX BeJMYMHBI _H
omnpejejieHHe UX YMCJIOBbIX XaPAKTEPUCTHK. MaremaTnieckoe OKUJAHWE U JIUCIIEPCUs Il BEKTOPHBIX
CIIy4yalHBIX  BeIMYMH. JIMCIIEpCHOHHBII W  KOppeJAUMOHHBIM  aHamu3. llomsatus  nucnepcuun
BOCIPOM3BOAMMOCTH M aJ€KBATHOCTH, a TaKXKe - ocTaToyHOM naucrepcuu. OmnpeneneHue BbIOOPOUHBIX
K03 PHUIIMEHTOB KOppeIsui 1 Kod(pPUIMEHTa MHOXKECTBEHHOH Koppessiuu. CTaTUCTUYECKU TOIXO0 K
OTIpeIeNICHUIO OINOOK U MOTPEIIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUH.
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Tema 1.3. PerpeccHOHHbBIN U KOPPEJISIIUMOHHBINA AHAJN3 JIJIsl IOCTPOEHHUS IMIIUPUYECKHUX Moje/ieil Ha
OCHOBE JIAHHBIX NACCHMBHOIr0 J3KcnepuMeHTa. [loHsatus ¢yHkuuu oTkiuka U (aktopoB. OCHOBHBIE
JOMYIIEHUS PErPECCHMOHHOTO M KOPPENSIMOHHOrO aHaiu3a. KpuTepuu MNpOBEpPKU OJHOPOJHOCTH
mucnepcuil. Beibop Bua ypaBHEHUN perpeccuu, a Takxke omnpeseseHrne Kod()QHUIMEeHTOB perpeccuu u ux
3HAUMMOCTH C Hcnojib3oBaHueM kpurepus Crelogenta. [lpomeaypa UCKIIOUEHHS HE3HAUYUMBbIX
koadumenToB perpeccun. OnpeneneHne aiekBaTHOCTH PETPECCUOHHBIX MOJENEH C MOMOIIBI0 KPUTEPUS
Quepa.
Tema 1.4. OCHOBHBIE NOJI0KEHUS TEOPUHU IJIAHUPOBAHMA 3KcnepuMeHTOB (I): mosHblil GaKTOPHBINH
skcnepuMeHT (I1PJ) u 06padoTKa ero pe3yabTaroB. ONTUMaIbHBIE CBOMCTBA MAaTPUIIbI IIJITAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTH. Ompenenenrne Kod(Q(UIMEHTOB MOJENEH, WX 3HAYUMOCTH U MPOBEpPKaA
aJIeKBaTHOCTHU ypaBHeHUs perpeccuu. CBONCTBO pOoTaTabEeNbHOCTH MOJIHOTO (PAKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OCHOBHBbIE TMO0JIOKEHUSI TeOPUM IIAHUPOBaHUs JSkcnepuMeHTOB (II): opTOroHa/JIbHBLINM
LEeHTPAIbHbIH _KoMno3uuuoHHbli miaH (OIIKII) skcnepuMeHTOB H 00padoTKa ero pe3y/ibTaToB.
ObecrieueHre OPTOTOHATBHOCTH MATPUIlHI MJIAHHUPOBAHUS M OMpPENEICHUE BEIMYMHBI 3BE3IHOTO ILIEYA.
Omnpenenenne K03QQPUIMEHTOB MOJENN, UX 3HAYUMOCTH U OLIEHKA a/IeKBaTHOCTU YpPaBHEHUS PETPECCHH.
PacuerHoe BbIuKCIIeHHE KOOPAUHAT TOYKHA ONTUMYyMa (SKCTPEMYMA).
Tema 1.6._OnrumMu3anusi IKCHEPUMEHTAJbHBIX MCCICI0BAHMI ¢ mnpuMeHeHueM metoaa bokca-
Bujbcona. OCHOBHbBIE TOAXObI K ONTUMH3ALNN SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM. DKCIIEPUMEHTAIBHO-
craTucTuyeckuii Metoi. CTparerus IBWIKEHUS K ONTUMyMY IeleBod (yHKOuM (PYHKIIMHM  OTKIIUKA)
TPagueHTHBIM METOIOM. KpuTepun JOCTHUKEHHS «IOYTH CTAllMOHAPHON 00JIACTH» W METOJbI YTOYHEHUS
MOJIO’KEHUS ONTUMAJILHONW TOUKH B (PAKTOPHOM MPOCTPAHCTBE.

Paznea 2. [loctpoenne pu3nKo-XMMHYECKHX XHMHKO-TEXHOJIOTMYECKHUX MPOLECCOB.

Tema 2.1 JTanbl _MaTeMaTHYe€CKOr0 MOAeJUPOBAHMA. DOpMyIuMpOBKA TUMNOTE3, MOCTPOCHUE
MaTEeMaTHYECKOTO OIMUCAHUs, pa3paboTKa MOJEIHPYIOIIETO0 alrOpruTMa, MPOBEPKA aJEKBATHOCTH MOJETH U
UACHTU(DUKAIMSA UX TApaMETPOB, PACUETHBIE UCCIIEIOBAHUS (BBIUNCIUTENbHBIN SKCTIEPUMEHT).

Tema 2.2 CocTaBjieHHEe CHCTE€M VYPABHEHWH MATEMATHYECKOr0 ONHUCAHHWS TNPOLECCOB H
pa3padoTka (BbIOOP) AJrOpPUTMOB WX pellieHUs. bBiIOYHBIA NOPUHIUI TOCTPOCHUS CTPYKTYPHBIX
MaTeMaruueckux mojeneil. O000IIeHHOe OMMcaHue JBMKEHUS TOTOKOB (a3 B ammaparax C MOMOIIBIO
TUAPOIMHAMUYECKUX MOJIeNeH, YUUTHIBAIOIIUX COCPETOTOYCHHBIE U pacIipe/ieJIeHHbIe HCTOYHUKHY BEUIeCTBa
u sHepruu (TemnioThl). JlokanbHble MHTEHCUBHOCTHM HMCTOYHHMKOB BEIIECTBA M TEIUIOTHI B IOTOKaX,
COOTBETCTBYIOILIME  PA3IUYHBIM  (U3UKO-XMMHUECKUX ImpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHI
MATEeMAaTHYECKOTO OIMCAaHUS XUMHUKO-TEXHOJIIOTUYECKUX  TIPOIECCOB — KOHEYHBIE, OOBIKHOBEHHBIC
nuddepennpanbabie U auddepeHnraibHble YpaBHEHHS B YaCTHBIX MPOU3BOTHBIX.

Tema 2.3 MareMaTu4eckoe MOJEeJUPOBAHNE CTANVOHAPHBIX W _JIMHAMHUYECKHMX PEKMMOB
THIPAaBJIMYEeCKUX TPOLECcCOB B _TPYOONPOBOAHBIX CHCTEMAX, I100ajJbHble W JIeKOMNO3UIMOHHbIE
METO/Ibl PellleHUs] CMCTEM HeJMHENHbIX YPABHEHMIi, 2 TAK:KEe IBHbIE M HesIBHbIE METO/Ibl YHCJIECHHOIQ
pellleHus1 __CHCTeM _O00bIKHOBEHHBIX Jau(pdepeHunAIbHbIX _ypaBHeHMH. (CoCTaBlIeHME ypaBHEHHI
MaTeMaTHYECKOTo onmucanus mpoiecca. [loctpoenne nHGOPMAIIMOHHBIX MATPUIl MATEMATHIECKUX MOJIEIICH
JUIsi BbIOOpa OOILEro ajropuTMa pelieHuss — MOACIUPYIOLIEro aiaropurMa. Peanusanusi ajiropuTMoB
pelIeHUsT HEeTUHEWHBIX W OOBIKHOBEHHBIX IU(QGEpeHIHaTbHBIX ypaBHeHUH. OmucaHue CTalMOHAPHBIX
pexumoB XTIl ¢ npruMeHEHHEM CUCTEM JIMHEHHBIX U HEJTMHEWHBIX ypaBHEHUN. VTepallnOHHBIE aJrOpUTMBI
pemenus. IIpumenenue MeTomoB MpocThIX HTepauuid U Hpiotona-Padcona i mosydeHUs pelieHus.
[Ipobniema cxomumocTu Tmpolecca pemeHus. J[eKOMIO3WIMOHHBIA METOJ| PEUICHHS CII0XKHBIX CHCTEM
KOHEYHBIX ypaBHeHui. [locTpoenne mH(GOpPMAMOHHONW MAaTpPHIBI A7 BHIOOpa OMTHMAIBLHOTO alTOPHUTMA
pemienus 3anaun. [Tonstue xectkoctu cucreM auddepeHINaTbHbIX YpaBHEHUN U KPUTEPUU KECTKOCTH.
SBHBIC (OBICTPBIC) U HESIBHBIC (MEJICHHBIC) METOBI pElIeHHs. MeTobl epBoro (Meroa Jijepa), BTOporo
( MmomudupoBaHHBIE METOABI Diliepa) U yeTBepToro mopsaka ( meroa Pynre-Kyrra). Onenka TouHocTH
METOIOB — OIMOOK ycedeHus. IlepexonHbple OMMOKM M OWIMOKM OKpYIJIEHUS IPH YHCICHHOM
WHTErpupoBaHun JuddepeHImanbHeiX ypaBHeHUH. Crioco0bl o0ecreueHrss CXOAUMOCTH PEIICHUS 3aaqyH.
[IpumeHeHHEe HESBHBIX METOJOB JUIS PEIICHHUS JKECTKUX cucTeM uddepeHInanbHbIX ypaBHEHUH.
Onpenenennsi 1mara UHTETPUPOBAHUS HTEpAIMOHHBIM MeTosmoM. MetonoB Kpanka-Hukonbcona (meron
Tpaneuui).

Tema 2.4 MaremaTuyeckoe MOACTHPOBAHHE  CTAIMOHAPHBIX  PEKHMOB  IPOLIECCOB
TellonepeaaYu B IJIACTHHYATHIX M 3MEeeBHKOBBIX TENJIOOOMEHHHMKAaX. MaTeMaThyeckoe OINHCaHUE
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MPOIIECCOB C MPUMEHEHUEM MOJENeH HIICaTbHOTO CMEIIEHUsT M BBITECHEHHs. BbiOOp u rpaduueckoe
MIPEACTABICHUE aJITOPUTMOB penieHus. [[pumMeHenne cTaHIapTHBIX METOA0B BBIYMCIUTEIbHON MaTEMaTUKH
JUTSL pellieHus 3a/1a4.

Tema 2.5 MaremaTu4eckoe MOAEJIMPOBAHNE CTANMOHAPHBIX PE:KMMOB _IIPOLECCOB TEIUIoNepeaayu B
NPSMOTOYHBIX M MIPOTUBOTOYHBIX TPYOUYATHIX TeNJI00OMEHHUKOB, pelieHue 3a1aun Ko u kpaeBoi
3aJa4¥__ NIpYM__ MHTEIPUPOBAHUM _ CHCTeM  OOBIKHOBEHHBIX 1M depeHunaIbHbIX VPABHEHHI.
Maremaruueckoe OMMCaHUE MPOLECCOB C MPUMEHEHHEM MOJIENel MIeaJbHOTO BbITECHEHUs. Pemienue
3amaun Komm m kpaeBoi 3amauu. [IpeacraBieHne aJrOpUuTMOB BBIYMCIICHHH B BHE WH()OPMAIMOHHOMN
MaTpHULIBl CUCTEMBbl YpPaBHEHHI MaTeMaTHYeCKOTO OMHCAaHMsI U OJIOK-CXeM pacyeToB. MaremaTuieckoe
ornucanne XTIl ¢ nmpumMeHeHHeM cucTeM OOBIKHOBEHHBIX Au(pdepeHnnanbHbIx ypaBHeHHH. OmnucaHue
00BEKTOB C pacHpelleICeHHBIMU B MPOCTPaHCTBE mHapamerpamu. PopMyIupoBKa HayalbHBIX U KpPAeBBIX
yclIOBUHM 3adauy peunieHHs. UYucieHHbI anroput™m l-ro mopsaka ans pemeHus 3agaun Komm. Metog
IPUCTPEIKW» JJI PELICHUSI KpaeBOW 3a/1auu.

Tema 2.6 MatemaTuyeckoe MOJeJMPOBAHME CTANMOHAPHLIX PEKHMOB MPOLECCOB B PEaAKTOPaX C
Memaako. OnucaHne MHUKPOKMHETHYECKMX 3aKOHOMEPHOCTEM NPOTEKaHUs MPOU3BOJBHBIX CIIOKHBIX
XUMHUYECKHX peakuuid B KHUAKOW ¢a3ze I MHOTOKOMIIOHEHTHBIX cucTeM. OmnpeleneHue KIFYEeBBIX
KOMIIOHEHTOB CJIOKHBIX XUMHUYECKHUX PEaKkIuil ¢ MPUMEHEHHEM METOOB JIMHEHHOW aireOphl - paHTOB
MaTpPUIl CTEXUOMETPUYECKUX KOA((UIIMEHTOB peakiuu. MareMaTH4ecKkoe OMUCaHUEe PEeaKTOPHOTrO
mporiecca ¢ pyoamkoi i1t IPOU3BOJIBHON CXEMbl TPOTEKAHUSI XUMHYECKOW peakiuu. BriOOp anropuTMoB
pelIeHus 3aJayu C NpUMEHEHHEM WH(GOPMAIMOHHOW MATPUIIBI CHUCTEMBl ypaBHEHUN MaTeMAaTHYECKOTO
ONMCAHUA U IPEJCTABICHUS aIrOPUTMa PELICHHS ¢ TOMOLIBIO OJIOK-CXEMbI pacueTa Impolecca.

Tema 2.7 MaTemMaTnueckoe MOJeJUPOBAHNE HECTAMOHAPHBIX PEKMMOB MPOLECCOB B PEAKTOPax ¢
MeIIAJKOH. MaremaTuueckass MOCTaHOBKA 3a7ayd I PEAKUHMH C MPOU3BOJBHOW CTEXMOMETPUUYECKOMN
cxemoil. @opmynupoBka 3anaun Komm — 3a1auu ¢ HauyadbHBIMU YCIOBHSIMU. PazHOCTHOE MpeAcTaBieHUE
CHUCTEMBbI OOBIKHOBEHHBIX AuddepeHnnanbubiXx ypaBHeHHH. [locTpoeHne nHOOPMAITMOHHOW MAaTPHUIILI TS
BbIOOpa anroputMma pemieHus. I'paduueckoe mpeicTaBiICHHE AITOPUTMA PEUICHHUS B BHJE OJOK-CXEMBI
pacuyera.

Tema 2.8 MaremaTuyeckoe MOJIeJTUPOBAHNE CTAIIMOHAPHBIX PEsKMMOB B TPYOUYATHIX PEaKTOPax ¢
NPSAMOTOYHBIM M IIPOTHBOTOYHBIM JIBHKEHHEM TeIJIOHOCHTeJIeil. Maremarnyeckasi MOCTaHOBKA 3a7a4u
JUIsL PEeaKkIMM C KOHKPETHOW CTeXxuoMeTpuueckod cxemon. dopmynupoBka 3azaun Komm — 3agaum c
Ha4daJIbHbIMH YCIIOBUSMM U KPaeBOM 3aaun — 3aJja4M C KPaeBbIMH YCIOBHSAMU. Pa3HOCTHOE IIpeCcTaBIICHHE
cucteM OOBIKHOBEHHBIX audepeHumanbubix ypaBHeHud. [loctpoeHne MH(OPMAIMOHHBIX MATPHIL JUIS
BbIOOpa anroputMoB peuieHus. ['paduueckoe mpeacraBieHUE aNrOPUTMOB PEIIEHUS B BUIE OJIOK-CXEMbI
pacuera.

Tema 2.9 Maremarnuyeckoe MOAEJIMPOBAHME HECTALMOHAPHBIX PEKMMOB MPOLECCOB B _TPYOYATBIX
pPeaKkTOpax M YMCICHHbIe AJTOPUTMBI JAUCKPETU3AIMM I pelleHus cucteM anddepeHInaIbHbIX
YPABHEHHUIl € YACTHBIMH _NPOM3BOAHBLIMHU. MaremaTnueckass NOCTAHOBKA 3aJauM Uil PEakUHH C
KOHKPETHOM CTEXMOMETPUYECKOM cXeMOoW. @DOpMynMpOBKa HAYaJIbHBIX M T'PAHUYHBIX YCJIOBHM.
Juddepenunanbuple ypaBHEHHS B YacTHBIX MPOM3BOJHBIX - JIUTUITHYECKOTO, MapaboIndecKoro u
TUNEPOOTNYECKOT0 TUTIOB. AJNTOPUTMBI PEIICHUS ypaBHEHUU Tapaboiudeckoro Tuma. MaTemaTudeckas
MOJIEJIb XMMHUYECKOTO MPEBpPALICHUS B M30TEPMHUYECKUX YCIOBMSX ISl HECTAlMOHAPHOIO Ipolecca B
TpyOUYaTHIX ammaparax ¢ y4eTOM IMPOJOJILHOTO NepEeMEIIMBAHUS M ¢ IPUMEHEHUEM OJIHOTIapaMeTPUUIECKOM
b y3nOHHOW MOJeNu [ OMHCAHMsS THAPOJUHAMHUYECKOW OOCTAaHOBKM B PpEaKLHOHHOM IOTOKE.
ANTOPUTMBI ~ pelleHWsl B BHUAEC CHCTEM HEIWHEWHBIX ypaBHEHUH, a Takke OOBIKHOBEHHBIX
muddepeHIMaNbHbIX YpaBHEHUH MIEPBOTO U BTOPOTO MOPSIKOB.

Tema 2.10 MatemMaTH4eckoe MOJeJMPOBAHME CTANMOHAPHBIX PEKMMOB INPOLECCOB HeNpPepPbIBHOM
MHOTOKOMIIOHEHTHO __ peKTU(dUKAIMU __ ¥ ___a0copOuumu. MaremaTuyeckoe ONKHCaHUE Mpolecca
MHOTOKOMIIOHEHTHOW PEKTU(UKAIMK B TapeibuaToil KoioHHE. MojaenupoBanue (Ga3zoBOro paBHOBECHS U
mpolecca Maccornepesaud Ha TapenkaX B MHOTOKOMIIOHEHTHBIX CHCTeMax. YYeT TEeIUIOBBIX OallaHCOB Ha
Tapenkax MpH MOJCSIUPOBAHUU TMPOIEcCca B PeKTU(PHUKAITMOHHON KOJOHHE. J[eKOMIO3UITMOHHBIN alrOPUTM
pacuera mpolecca pekTUGUKALUKW B KOJOHHOM ammapare. MaremaTudeckoe OMHMCaHHe Ipolecca
MHOTOKOMIIOHEHTHOW abcopOuuu B HacaJouyHOM KoJoHHE. MoienrpoBaHue nMporecca MHOTOKOMITOHEHTHOM
Maccomepenadyd B CEKIMSAX HacaJOYHOM KOJOHHBL. AJNIOPUTM pEHIeHUs KpaeBOW 3ajauu i
MOJIEIMPOBaHMsI Ipolecca abcopOMy B HACATOYHOM KOJIOHHE.
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Pa3nen 3. OcHOBBI ONTUMH3ANMHA XUMHKO-TEXHOJOTHYECKUX MPOILECCOB.
Tema 3.1 Pewmenue 32124  ONTHMMHU3ALUUM € TePMOAMHAMMYECKHMH, TEXHOJOIMYECKHUMH,
IKOHOMHUYECKMMHU, TEXHUKO-IKOHOMHMYECKHMH W IKOJOTHYeCKHMMHM KPUTEPUIMHU ONTHMAJLHOCTH.
Ontumanbhpie pecypcocOeperatomue XTII. Bwibop kputepreB onTUMaabHOCTH (IIENEBBIX (PYHKITUN).
DopMyTUpOBKa MHOTOKPUTEpUATHHON 3amaun onTuMusanuu. OCOOEHHOCTH pPElICHUsS] ONTUMH3AIMOHHBIX
3amay XTII npu HATMYNK HECKOJIBKUX KPUTEPUEB ONTUMAILHOCTH, OBPAKHOM XapaKTepe 1eseBoOr (HyHKITMI
Y HAJIMYUM OrpaHudeHuil 1-ro u 2-ro poxa.
Tema 3.2 AJITOPUTMBI _OJIHOMEPHOI M _MHOIOMEPHOIl _ONTHUMHU3AIMU. MeToabpl CKaHWPOBAHMS,
JIOKAJIM3alul SKCTPEMyMa, 30JI0Toro cedeHus u uucen dubonaum B ciiyyae OJJHOMEPHON ONTHUMH3ALUU.
Metoabsl MHOTOMEPHOM ONTHUMHU3ALUKA HYJIEBOTO, IEPBOrO0 U BTOPOTO MOPSAKOB. CUMILIIEKCHBIE, CIy4allHbIe
U TPaJIMEHTHBIE METO/Ibl MHOTOMEPHOU onTUMU3aK. MeTo mTpapHbIX QYHKIIHA.

3akiloueHue.
A. Ilpumenenue koMnblOTepHbIX Moaesell XTIl npu NpoeKTHPOBAHNM XMMHUYECKHX NPOU3BOACTB — B
CAIIP. 3agaum cucteM aBTromaruzupoBanHoro mnpoektupoBanusi (CAIIP) u cTpykrypa cucrem
KOMITBIOTEPHOTO  NpoekTupoBaHusa. HMudbopmammonHoe u wmartematuueckoe obOecreuenue CAITIP.
ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHHEM KOMITbIOTEpHBIX Mozenel X TII.
b. llpumenenne koMnblTEepHbIX Mojeaeil XTIl npu ynpasjieHMH TEXHOJOIMYECKUMHU MPOLECCAMH —
B ACYTII. KomnstorepHoe MozenupoBanue XTIl B pexume peanbHoro BpeMeHu. CHUCTEMBI IPSIMOIO
1M (ppoBoro (KOMITBIOTEPHOTO) YIPABJICHHUS TEXHOJOTHYECKUMH TporieccaMu. OCOOCHHOCTH peaau3arii
koMnbroTEpHBIX Mozenerd XTIl B aBTOMaTU3MPOBAaHHBIX CUCTEMAaxX YIPABICHUS TEXHOJOTHUYECKUMU
npoueccamu (ACYTII).

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktrueckue 3ausrus (113) - - -
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocTosiTesbHasi padora 2,67 96 72
KonTtakTHas camocrosiTenbHas pabota 0,4 0,3
2,67
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 95,6 71,7
Buja HTOrOBOro KOHTPOJIS: 3ader ¢ OLeHKOMH

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«Pu3nyeckas KyJabTypa H CIOPT»

1 Heap AucuMNIMHBI — (GOPMUPOBAHME MHPOBO33PEHHUS U KYJIBTYPHl JIMYHOCTH, TPaKIaHCKOMN
HIO3WINH, HPAaBCTBEHHBIX KA4eCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIBHOCTH B NMPHUHATHU PELICHUH,
CIIOCOOHOCTH HCIIOJIb30BaTh pa3zHooOpasHbie (OpMBl (U3NYECKON KyJIbTYpbI, CHOpTa W TypH3Ma JUIs
COXpaHEHMS] M YKPEIUICHHsSI CBOETO 3JI0POBbS W 3[0POBbSI CBOMX OJIM3KMX B ITOBCEJHEBHOW XH3HH M
npodecCHOHATBHOMN 1 TeTbHOCTH.

2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

VK-7.1, 7.2, 7.3, 7.4

3nams:

- HAyYHO-TIPaKTHYECKHE OCHOBBI (PM3MUECKOHN KYJIBTYPHI M 37J0POBOTO 00pasa *KHU3HH;

- BJIMSHHE O3]IOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHUTAHUS HA YKpEIUICHHE 30pPOBbA,

popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBaHUI U BPEIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLIEHKH (PU3MYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;
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- TpaBWwiIa U CIOCOOBI TUIAHWPOBAHHWS HMHIWBUIYaIbHBIX 3aHATHH Pa3IMYHON  IIEJIeBOM

HaIlpaBJIECHHOCTH;

- HCTOPUIO PU3UIECKON KYIBTYPHI U CIIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHUBHBIX COOBITUSAX HE

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

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

Benukoii oreuectBeHHON BOMHBI 1941-1945 .

Ymemy:

- TMOANEPKHBATh JOJDKHBIM YpPOBEHb (DU3MUECKON TMOJTrOTOBIEHHOCTH i 0OecredyeHus

TTOJTHOLICHHON COITMAbHON U TPO(PECCHOHAIIBHON e TEILHOCTH;

- MCIIOJIb30BaTh OCHOBBI (DU3MUECKOW KYJIBTYpBI AJISi OCO3HAHHOT'O BHIOOpA 3/10pOBhECOEPEraronux

TEXHOJIOTHH C YYeTOM BHEIIHMX KM BHYTPEHHUX YCIOBUU peanu3anuu MpodecCuoOHATHHON

NEeSTEeIbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS (PU3MUECKOI KYIbTYpOU U CIOPTOM;

- OCYIIIECTBIISATH CAMOKOHTPOIB 32 COCTOSIHUEM CBOETO OpraHM3Ma U COOI0aTh MPaBHIia TUTUEHBI U

TEXHHUKHU 0€30MaCHOCTH.

Braoemy:

- CpeICTBAMHU U METOJaMH YKPEIUICHUS 3/10pOBbs, (PU3MUECKOTO CaMOCOBEPIICHCTBOBAHMUS,

- IOJDKHBIM YPOBHEM (PU3UYECKOU MOATOTOBIEHHOCTH, ISl OOECTICUEHUS MTOJTHOIICHHON COIMATbHOM

1 Ipo(heCCUOHATIBHON e TENIbHOCTH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

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

1.1. TIPEIMET ®U3NYECKASA KVYJIbTYPA W CIIOPT. 3amaun m MECTO AUCIHUIUIMHBLI B
noAroToBke OakamaBpa. Opranuzaius yaeOHOTO Mpoliecca B paMKax JeHCTBYIOMIEH pEUTUHTOBOM CHCTEMBI.
TpeboBaHus K 3aueTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenne (U3HMYECKUX  yOpaKHEHHWH W wurp. JIpeBHue
onmuMmmuaapl. Onummnuiickoe naBuxkeHue. CHOPTHBHBIC OOIIECTBA: UCTOPHUS (DU3KYIBTYPHO-CIIOPTUBHBIX
0011ecTBeHHBIX opraHu3anuii. CHOpTCMEHBI B TO/IbI Benunkoit oTeuecTBeHHOW BOWHEI.

Paszoen 2. OcHOBBI 3710pOBOT0 00pa3a JKU3HU

2.1. BPAYEBHBII KOHTPOJIb Y CAMOKOHTPOJIb HA 3AHATUAX OHU3UYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpONH © BpaueOHOE OCBUJIETEILCTBOBaHME. Ilearorndeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, TIOKA3aTeNH, KpUTepun U OmeHku. [IpoduiiakTuka CIIOPTUBHOTO
TpaBmaTu3Ma. OCHOBHBIE BHJBl TPaBM Yy pa3HbIX crenpanu3anvii. OkazaHue MepBOM MOMOIIU s
CTYJEHTOB BY30B XHMHKO-TEXHOJOTHYECKOTO IPODHUIIS.

2.2. TUTUEHWYECKOE OBECIIEYEHME 3AHSATUI O3/IOPOBUTEJIBHON ®HU3NYECKON
KVJIbTYPOU. I'uruena (pu3uueckoro BOCIHTAHUSA M CIOPTA. PeXXHM MUTAHMS TIPH 3aHATHAX (DU3HUECKO
KyJnbTypol u cioproM. CounanbHas rurueHa. ConuanbHO-0MacHble 00JI€3HN U Mephl MPOQPHUIAKTUKH.

Pasoen 3. buonoruueckue OCHOBBI (PU3NYECKON KYIbTYPhI U CIIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3NYECKON KVYJIbTYPBI U CIIOPTA. Oprauusm
YelloBeKa KaK elWHas caMOpa3BHBAIONIAsCS OuoJiorhyeckas cucrema. DU3NYECKOoe pa3BUTHE YEIIOBEKa.
JIBurarenbHas aKTUBHOCTh M €€ BIIMSHHE HAa YCTOMYMBOCTb, M aJalNTAallMOHHBIE BO3MOXXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MPHU PA3TMUHBIX BO3ACHCTBHUIX BHEITHEH CPEIIbI.

3.2. OBPA3 XM3HU U EI'O OTPAXEHUE B ITPO®ECCHUOHAJIBHOM JEATEJILHOCTH.
310poBbE UeNoBeKa KaK IEHHOCTh. 30POBBIN 00pa3 JKU3HH U €r0 COCTAaBISIOIIKE. Poiab M BO3MOXHOCTH
(bU3UYECKON KyIbTYyphl B 0OecCriedeHUH 3740pOBbs. COIMaabHBIN XapaKTep MOCIEIACTBHIN IS 30POBBS OT
yrmoTpeOaeHUs] HApKOTUYECKUX CPEACTB M JAPYrUX MCUXOakTUBHBIX BemlecTB ([TAB), momwHra u mumieBbIX
n00aBOK B CIOPTE, alKOrojisi M TabakoKypeHHus. J[OMMHr Kak MCKYCCTBEHHOE MOBBIIIEHHE (U3NYECKOM
paboTOCIOCOOHOCTH U €r0 OTPULIATEIbHBIE TOCIEACTBUSI.

Pazoen 4. TIpodheccuonanbHO-NpUKIaIHAsS PU3NYECKAs KYJIbTYpa U CIIOPT

4.1. OBLIAA O®OUSNYECKAA W CIIOPTUBHAA TIOAI'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroandeckue MpUHIUIBI (U3M4ecKoro BocnuTaHus. OCHOBBI H
STambl OO0y4eHUs NBIKEHUsM. Pa3Butue ¢usmueckux kadectB. DopMHpoOBaHUE MCUXHUYECKUX KAYeCTB B
npouecce Qusuyeckoro BocnuTaHus. CrnopTuBHas noAroroBka. CTpyKTypa MOJATOTOBJIEHHOCTH
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cropTcMeHa. MaccoBblif CHOPT M CHOPT BBICIIUX JOCTWKEHUM, MX Lend u 3agayd. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEICTBO U METO/1 001Iel U crienuanbHON (U3UYECKOM MOATOTOBKH CTY/IEHTOB.

4.2. PUBNYECKAS KYJIBTYPA U CIIOPT B IMPO®ECCHOHAJILHOM JIEATEJILHOCTU
BAKAJIABPA. JlugHast W COUMANBHO-DKOHOMHYECKAss  HEOOXOJUMOCTh  TNMCUXO(PU3MUECKOU
MOJATOTOBKKA uenoBeka K Tpyay. Mecro IIIIDII B cucteme MOATOTOBKH OYyIyIIEro CIEHHAIUCTA.
[TpousBoacTBeHHas ¢uznyeckas KynbTypa u cropt. [IpousBoacTBeHHas rumMHactuka. OcoO0eHHOCTH BBIOOpa
¢dbopM, METOIOB U CPEICTB PU3NYECKON KYIBTYpPHI U CIIOPTa B pabouee U CBOOOJIHOE BpEMs CIICIIHATUCTOB.
[Ipodunaktuka mpodecCHOHANBHBIX 3a00eBaHUN CpeacTBaMH (U3HUYECKON KYJIBTYpbl W CIOpTA.
JlomomHUTEIBHBIE CPEJCTBA TOBBIMICHUS 00meld u mpodeccruoHanbHON paboTocmocoOHOCTH. BrmstHue
UH/IMBUIYAIHBIX OCOOECHHOCTEH W CaMOCTOSTENBHBIX 3aHATUN (U3NYECKOH KyJIbTYpOH M CHOPTOM Ha
OpTraHH3M.

4 O0beM yueOHOH TUCHUILINHBI

Cemectp
Bcero
Bunpr yue6HOM paboThI I cemectp 4 cemectp
3E Axar. 3E Axap. 3E Axap.
q. q. 9.
OO0mast TpyA0eMKOCTh JUCIUTIINHBI IO Y4eOHOMY 2 72 1 36 1 36
IJIaHy
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmum (JIek) 0,2 8 0,1 4 0,1 4
[Ipaktuueckue 3ausrus (113) 1,8 64 0,9 32 0,9 32
Bua uToroBoro KOHTpoJIA: 3auer 3auer
Beero Cemectp
Bunpl yue6HO# paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E ASITp.
OO01mast TpyA0€MKOCTh JUCHIHUTUIINHBI IO Y4eOHOMY 2 54 1 27 1 27
IIaHy
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 54 1 27 1 27
Jlexmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
Bua uToroBoro KOHTpoJIs: 3auer 3auer
AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«JIeKTUBHbIE JUCUMILIMHBI 10 (PU3UYECKOI KYJIbType H CIIOPTY»
1 Hear aumcummianHbl — ¢GopMupoBaHue (U3UUECKON KyJIbTYphl JHUYHOCTH U CHOCOOHOCTH

HATPaBIEHHOTO HCIOJIb30BaHUS PAa3HOOOPA3HBIX CPEICTB (PU3UYECKON KYNBTYphl U CHOPTa, TypU3Ma s
COXpAaHEHMSI M YKPEIJICHUS 3J0POBbs, MCUXO(PU3NYECKOW MOATOTOBKM MU CAMONOJITOTOBKU K Oynylen
po(hecCHOHATLHOM I TEIILHOCTH, MOJIYYeHUU HABBIKA B OJTHOM U3 BBIOPAHHBIX BUJOB CIIOPTA.
2 B pe3yJbTare U3y4eHHUs JUCHMIIJIMHBI 00yUAKOIIMIACS T0JI5KEH:
Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
VK-7.1,7.2, 7.3, 7.4
3nams:
- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3NUECKON KYJIbTYphI U 3JI0pPOBOTO 00pa3a KU3HH;
- BIUSHUE O3/J0POBUTENbHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIUJIEHHE 370pOBbs,
npopUIAKTUKY MPO(HECCHOHAIBHBIX 3a00JIEBaHUI U BPEIHBIX MPUBBIUCK;
- CIIOCOOBI KOHTPOJIS M OLIEHKU (PU3UYECKOTO Pa3BUTHS U (PU3HUECKOM MOArOTOBIEHHOCTH;
- TmpaBWwiIa W CHOCOOBI TUIAHWPOBAHHUS HMHIWBUIYaIbHBIX 3aHATHH Pa3IMYHON  IIEJIeBOM
HaIlpaBJIECHHOCTH;
- cnoptuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneesa.
Ymems:
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- IOJIICPKUBATh JOJKHBIN YPOBEHBb (DU3NUECKON MOATOTOBICHHOCTH IS OOSCTICUEHUS MTOJTHOIIEHHON

COIMATPHOM U TPOPECCUOHATHHON JIEATETLHOCTH;

- HCIIOJIb30BaTh OCHOBBI (DPU3MYECKOH KyJIbTYPHI JJIi OCO3HAHHOTO BhIOOpa 370pOBbEcOEperaronmx

TEXHOJIOTMH C YyYeTOM BHENIHUX U BHYTPEHHUX YCIOBUU peaau3anui MpodecCHOHATbHON

JeSATEIbHOCTH;

- CaMOCTOATEIbHO 3aHUMAThCS (PU3MUECKOM KYIbTYpPOU U CLIOPTOM;

- OCYIIECTBIISITH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHM3Ma U COOJI0aTh MpaBuia TUTUEHBI U

TEXHUKHU O0€30MaCHOCTH;

- BBIMOJHATh WHIUBUAYAIbHO MOAOOPAHHBIE KOMIUIEKCHI MO (PU3NYECKOW KYIbType U Pa3InyHbIM

BUJIaM CIIOPTa;

- OCYILIECTBJIATH TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUN (undeckon

KYJIBTYpPOH U CIIOPTOM;

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

Braoemy:

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

- TIOJDKHBIM YPOBHEM (DU3HUECKOM MOArOTOBIEHHOCTH, Il 00ECTIeUeHHUS MTOJIHOIICHHON COMaIbHOU U

npodeccuoHaNbHOM e TEIbHOCTH;

- TeXHUYECKUMU U TaKTUYECKUMH HAaBBIKAMU B OJHOM M3 BUJOB CIIOPTA;

- UCMOJIb30BaTh NPUOOPETECHHBIC 3HAHUS M YMEHHUS B MPAKTUYECKOM NEATEIHbHOCTU U MOBCEAHEBHON

KU3HU

3 Kpartkoe coaep:xaHue JUCUMILIHHBI
Paszoen 1. OcHOBBI IOCTPOCHHUS 030POBUTEIBHON TPEHUPOBKU. TeOpeTHUECKO-METOAMYECKUE OCHOBBI

buzndeckoil KyapTypbl U criopta. ComepKaTeIbHbIE OCHOBBI 0370POBUTEIHHON (PU3NUYECKON KYIbTYPHI U
criopta. OCHOBHBIC HAIpPABJICHHS: O03JI0POBUTEIHHO-PEKPEATUBHOE, O3I0POBUTEIBHO-PEAOUINTAIIMOHHOE,
CHOPTUBHO-peabUIUTALIMOHHOE, TUTHeHnYecKkoe. [loBbleHrne (pyHKIIMOHAIBHOTO COCTOSIHUSL OpraHu3Ma U
busznyeckoil moAroToBIeHHOCTH. CHocoOBl periiaMeHTaIi Harpy3ku: OU3KyIbTYPHO-030POBUTEIHHBIC
METOJIUKHU U cucTeMbl. OCHOBHBIE (ha3bl 0310pPOBUTEIBHON TpeHUPOBKH. OlLIEHKa COCTOSHUS 310pOBbS U
($U3MUECKOil MOATOTOBICHHOCTH 3aHUMAIOUIMXCS (U3UYECKON KylIbTypoil u cropToM. DyHKIIMOHAIBHBIE
npoOs1 (UCC, AJl, )KEJI u 1.1.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Meronuka opraHuzanuu W TpoBeacHus BunoB ucnbiTaHuid ['TO. Cuctrema B3auMoaeicTBus B cdepe
dusznyeckoil KynbTypbl W cropra. Bocnutanwe ¢u3MYecKuX KadecTB, oOOydarommxcs (OTAeTbHBIC
KayeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Pa3zoen 3. Meronuka opraHu3alid U MPOBEICHUSI CIIOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYpPHO-
MacCOBBIX MepONpUATUH. XapaKTepUCTHKAa CHOPTHUBHBIX COPEBHOBaHHM M (QU3KYJIBTYPHO-MAaCCOBBIX
Meponpusitaii. CHOPTUBHBIE COPEBHOBAHWS, TPOBOJMMBIC TIO OOMICTIPUHSATHIM MpaBuiaM. EIWHBIMA
KaJeHJApHBIA TMJIaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX MepomnpusaTHii). OpraHuzanus CIOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. DenepajibHble (CHeUUaTbHbIE, HAIMOHAIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanusi ciopTuBHBIX copeBHoBaHUi. HpaBcTBeHHBIE OoTHOmIeHUs B criopte. Fair Play («UectHas
urpa») — Kak OCHOBa OSTHYHOrO moBenaeHUs B crnopte. Kopekc cmoptuBHOM dTHkU. [Ipodumaktuka
Hapymenuid croptuBHOM ATukH. BAJIA. Komekc BAJIA. MexayHapoaHas KOHBEHIMSI O OoprOe ¢
JIOTTUHTOM B CIIOPTE.

4 O0beM yueOHOI JUCUMIIJIMHBI

B CemecTtp
Bun yuebnoi paboThl aKazeM. 1 2 3 4
yacax

OO6m1ast TpyA0€MKOCTh TUCITUIUIMHBI TIO 328 56 92 90 90
y4eOHOMY IUIaHy
KonTakTHasi pabora — ayIMTOpHbIE 192 32 64 64 32
3aHATHS
[Tpaxtrueckue 3ansatus (113) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
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KonTakTHas camocrosiTenbHas paboTa 0,8 0,2 0,2 0,2 0,2

CamocrosiTenbHOE U3YUECHHE Pa3/IeNIOB 135,2 23,8 27,8 25,8 57,8
JIACIIUIUTHHBI
Buja nToroBoro KOHTpoOJIs: 3a4eT 3a4eT 3a4er 3a4er 3a4er

3a4eT / JK3aMeH

B actp Cemectp

Bun yuebHoit paboTbl qacax I II I v
OO6mias TpyA0€MKOCTh AUCITUTUTHHBI 11O 246 42 69 67,5 67,5
y4eOHOMY IIaHy
KonTakTHas padora — ayiuTOpHbBIE 144 24 48 48 24
3aHATHS
[Ipaktuueckue 3anstus (I113) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KoHTakTHas camocTosTenbHas pabota 0,6 0,15 0,15 0,15 0,15
CaMOCTOsITETbHOE U3YYEHHUE PA3ICIIOB 101,4 17,85 20,85 19,35 43,35
JTUCIATIITUHBI
Buja uToroBoro KOHTpOJIs: 3a4eT 3a4er 3a4er 3a4eT 3a4eT
3a4eT / IK3aMeH

AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«BBenenne B MHPOPMAIIMOHHbIE TEXHOJIOTHH

1. Heap aMcUMIVIMHBI — O3HAKOMJIEHHE CTYICHTOB C TEOPETUYECKUMH, NPAKTUUYECKUMU U
METOJOJIOTUYECKIMHA OCHOBAaMH COBPEMEHHBIX HH(OpPMAIIMOHHBIX CHUCTEM. B paMkax U3ydeHHs
TUCIUIUIMHBL Y CTYOEHTOB (OPMUPYIOTCS TEOPETUYECKHE 3HAHUS U NPAKTHUUECKHE HaBBIKU II0
MHCTPYMEHTAJIBHBIM CPEICTBaM MporpaMMHoro ooecnedeHus. CTyIeHTHI M3y4dalOT Ha MPAKTUKE BHJIBI
MH(OPMALMOHHBIX TEXHOIOTHI.

3aiayd  AMCHUIVIMHBI — TPHOOpPETeHHE CTYJSHTaMU IPOYHBIX TEOPETUYECKHX 3HAHUU W
MPAKTUYECKUX HaBBIKOB B 00JIACTH MHPOPMAIIMOHHBIX TEXHOJIOTHUH.

2. B pe3yabTaTe N3y4eHUs IUCHUTINHBI 00Yy4aI0UIUIICH 0JIKEH

Obaaoams CeNyIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbraTe 0cCBOSHUS TUCHIUTIINHBI CTYACHT JOJIKEH:
3nameo:

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

— COBpEMEHHBIE MHCTPYMEHTAJbHbBIE CPEbl, MPOrPaMMHO-TEXHUUYECKHE MIIAT(OPMBI U MPOTPaMMHbIE
CpeICTBa, B TOM YHCIIE OTEYECTBEHHOTO IPOM3BOJICTBA, HUCIOIB3YeMbIe MJisl PEIICHHs 3a/1a4
npoecCuoHaNbHOM NesSTeNIbHOCTH, U IPUHLHUIIBI UX PaOOTHI.

Ymemn:

- BbBIOMpaTh M HCIOJNB30BaThb  COBPEMEHHbIE  MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE U
WHTEIJICKTYalbHBIE ~ TEXHOJOTHH, HWHCTPYMEHTAIbHBIE  CPEIbl, MPOTPAMMHO-TEXHHUYECKUE
m1aT(GopMbl U MMPOrpaMMHbBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOI'O MPOU3BOCTBA, IS PELICHUs
3a/1a4 npoQecCUOHANBHOMN IeITeTbHOCTH
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-  aHANM3HWPOBATh MPOQECCHOHANBbHBIE 3aJaud, BBHIOMpPATh MW HCMONB30BaTh mnoaxomsmme WT-
TEXHOJIOTHH.
Braoemey:

— HaBbIKaMU PabOTHI ¢ JekamuMu B ocHoBe U T-permenuit JanHHpIMU

— HaBBIKAMH IPUMEHEHHUSI COBPEMEHHBIX WH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX U WHTEIJIEKTYaTbHBIX
TEXHOJIOTHI, MHCTPYMEHTAJIBHBIX CPEACTB, B TOM 4YHCJIE OTEYECTBEHHOI'O IPOU3BOJICTBA, MAJIs
penieHus 3a1a4 npoPecCHOHaATbHON ASSITENLHOCTH.

3. Kparkoe cogep:xanue TUCUMIIMHBI

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

1.1. Crtpykrypa omepalMoHHBIX CHCTEM, MaKeThl MPUKIAAHBIX TmporpammMm, Microsoft Office.
Knaccudukanus mnporpammusix cpeactB. CucTteMHOe W TpuUKIanHOe mHporpamMmHoe obecneyenue I1K.
0630p onepannonubix cuctem (OC). Ipunrnumner co3ganust u coctaB OC: supo, mHTEpdEiic, npaiiBepsl.
Kpatkasa xapakrepuctuka WINDOWS, monynesnelii npunuun nocrpoenus. Cpena WINDOWS: okHa, nx
3JIEMEHTHI, pa00Ta B MHOTOOKOHHOM PEXHME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MaTeMaTHYeCKMX W XUMHUYECKUX (HOpPMYIL.
Bo3mokHOCTH co3maHusi 3JIeKTpOHHBIX Tpe3eHTannii (Power point). Co3mgaHue TOKYMEHTOB pPa3IMYHBIX
dopm (craHmapTHbIX M HecTaHIapTHBIX). Co3maHHe M pPEJAKTHPOBAHHWE TEKCTOBBIX JIOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMU (HOPMYIIaMu.

1.3. Tabnuunsrii nporeccop EXCEL: 0030p, Tumsl u afpecanus siueek, popMaT syeek, BCTPOCHHBIE
byakuun, hopmarupoBanue Tabmui. EXCEL: Bo3MokHOCTH TaOMUYHOTO peakToOpa U UCIOIb30BAHHUE €r0
JUIS peleHns THPOPMALMOHHBIX M WHXXEHEPHBIX 3a1a4. [TocTpoeHne rpaduKoB U Auarpamm.

1.4. EXCEL. Omnepamuu ¢ maccuBamu. Pa3pa®oTka u peanu3anus NPOCTEHIIUX aITOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOYKHOCTEM penakTopa (HaXOXACHHE MaKCHMaJIbHOIO (MUHUMAJIBHOIO) 3JEMEHTA
BEKTOpa M MAaTpUIbl, HAXO0XKJIEHHE CYMMBI JJIEMEHTOB BEKTOPA M MAaTpHIIbl, BBIYUCICHHE MAaTPUUYHBIX
BbIpakeHUil). PerneHne BBIUMCIUTENBHBIX 3a34a4 C Hcroib3oBaHueM Tabmun. Pemenne CJIAY c
UCIIOJIb30BaHUEM OOPaTHOM MaTpPUILBL.

1.5. EXCEL Iloctpoenue rpadgukoB u nuarpamm. Pacuer (yHKIIMOHAIBHBIX 3aBHCHUMOCTEH H
MOCTpoeHHEe rpaduyIecKux HM300pakeHHi ¢ ucmosib3oBaHueM crannapTHeix (Qynkmuit EXCEL u mactepa
¢ynkuuii. [ToctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne MMHUN TpeHa.

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

2.1. Anroputmbl, Tunbl anroputmoB. [loHsTtwe anmroputmMa u ero cpoiictBa. CrocoObl 3ammcu
aNropuTMOB. MOZIYIBHBIA NPUHLMI IIOCTPOCHHUS AITOPUTMOB MU IHporpaMM. Ilaker KoMmmbroTepHOM
mateMatuku MATLAB. XapakTepuCTHUKH S3BIKOB MPOTPAMMHPOBAHHS. ODBOJIONHMS W KJIACCU(PUKAIIH
SI3BIKOB MPOrPaMMHUPOBAHUS, UMIIEPATUBHEIE, (byHKIMOHATBHBIE, JIOTHYECKHE, 00BEKTHO-
OpUEHTUPOBaHHbIEC, UX KOMOMHAIUK. [IoHATHUS TpaHCISAINY, KOMOWIALNWN, HHTEPIPETANH, UX Pa3IudHsl.
SI3BIKM TPOTPaMMHPOBAHUS BEICOKOTO YpoBHs. CTPYKTypHOE POTpaMMUpOBaHuE, ero ocooenHoctu. O630p
MaKeTOB KOMIBIOTepHOM MaTemaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M IPHHLHUIIBI CTPYKTYPHOIO MPOTrpaMMHpPOBaHUS,
wutocTpanus. ba3oBele anropuTMudeckue KOHCTPYKIMH (CJelIOBaHUE, BETBJICHHE, IOBTOPEHHE), HX
peanu3zaun. Oneparopsl s3bika nporpammupoBanust MATLAB. OcHoBable pemarenu (solvers) MATLAB
JUISL pea3allid BBIYUCIUTEIBHBIX aITOpUTMOB. brubnunoreka cranmapTHbeIXx QyHKIui size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenne rpadukoB GPyHKIIMKA OJHOW M ABYX MepeMeHHBIX. Mcmonbs3oBanue GyHKIMA plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpadukoB (3aroI0BKH, MOAMUCH TIO
OCSIM | TIp.).

2.4. Onepauuu HajJ MacCHUBaMM: BEKTOpAaMM M MaTpPULIAMH - CIIO)KEHHE, YMHOJXKEHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIYUCICHHE HOPMBI (norm), panra (rank) U onmpeneauTesnss MaTPUIIbI
(det ). AnropuTMBI HAXOXKICHUS MAaKCHMalbHOTO, MHUHHMAILHOTO JJIEMEHTA B MACCHBE, QJITOPUTMBI
COPTHUPOBKH M UX peanm3anus (Hampumep, Selection Sort).
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Pa3nea 3. Uncinennsie MeToasl. Peanusanus npocreiimmx anroputmos B cpene MATLAB.

3.1. UucneHHble METOIbI, XapaKTEPUCTHKAa M HX OCOOEHHOCTH, TOHATHE CXOAMUMOCTH METOA.
DJeMeHThl TEOpUU TOTPEIIHOCTEeH, Kiaccu(uKalus TIOTPEeIHOCTe, a0COMIOTHAsE W OTHOCUTEIbHAs
MOTPEIIHOCTh, MOHATHE (DYHKUMKM HOpPMBI. BBeneHune B CTaTUCTUKY. AJTOPUTMBI Ui CTaTUCTHYECKOU
00paboTku HMH(OpMAIMK (BBHIYMCICHUE TOYEUHBIX W HHTEPBAIBHBIX OICHOK pE3yIbTaTOB H3MEPSIEMOM
BenuuuHbl), ux peanusanuu B [IKM MATLAB. Ucnons3oBanne GpyHkiuii min, max, median, var, polyfit,
polyval.

3.2. lpubmmwkenne Gynkmuii. MaTepnonsmus MHorowieHamMu. KycodHass HHTEpOsAIus (CIUIaiH).
Onenka norpemrHoct. dyakunn MATLAB st paboTsl ¢ MEHOTOWwIeHaMu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeruucieHnue onpeaeieHHbIX HHTErPaioB, AJITOPUTMbI METOJI0B MPSIMOYTOJIbHUKOB, TpANeui 1
CuMIicoHa, OLEHKa MOTPEHIHOCTH METOJ0B. Peanu3anus aaropuTMOB YUCIEHHBIX METOJOB BBIYMCIICHHS
ompenenaeHHbIX nHTErpaiioB B cpene MATLAB, npumenenue ctanaapTHbIX GyHKIUHN trapz, quad, integral

3.4. UccnenoBanue (yHKUUMM OAHON mnepemeHHOW. Pemenue nHenuueliHoro ypaBHenus f(x)=0.
OtneneHne KOopHEW. ANTOpUTMBI YTOYHEHHUS KOPHS (METO MOJOBHHHOTO neneHus, HpioToHa, mpocToit
utepanun). CpaBHHUTEIbHbIE XapakTepUCTHKH. Peammszamust anroputmMoB B cpene MATLAB mno 6inok-
CXEeMaM U C MCIOIb30BaHUEM peliareneif roots, fzero.

3.5. UccnenoBanue pyHkmu oxHoi nepemeHHoi. [louck skcrpemyma (yHkiuu BeraucnurenbHbie
QITOPUTMBl HAXOXKJCHUS JIOKAJbHBIX U TJ00AJIbHBIX IKCTPEMYMOB (METOJ JEJeHMs] OTpe3Ka IOIojiam,
METOJ 30JIOTOTO CEUEHHs), MX pean3aluy Mo OJIOK- CXeMaM U ¢ HCIoJib30BaHueM pemrarens fminbnd B
cpene MATLAB.

Pasznea 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMIIplOTEpHBIE CETU: TOIOJIOTMU CETEH, MX XapaKTEpUCTUKU. TOMoJoruu cereil: 3Be3aHas,
HIMHHASL, KonblieBas. CeTH 3aKphITOro THUMA: JOKAJIbHBIE U PACHpE/IeICHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpamMmHO-TeXHUYECKOE OOeCIeUeHne: aapecanus, OIEpallMOHHAs CHCTEeMa, aJanTepbl, JpaiBephl,
MPOTOKOJIBI (0COOBIC S3BIKHM, HA KOTOPHIX OOMEHHBAIOTCS MHGOPMAIMEH KOMIBIOTEPHI B CETH, HAIpUMED,
TCP, TCP/IP, UDP).

4.2. T'moGanpHbie cetn paznmuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxxnoctu cetu  HMurepner, Cucrema TenekoHpepeHIMA. OnekTpoHHas mourta. JlocTynm K
uHpopManMoOHHBIM ~ pecypcaMm. 3ammuTta uHpopmaruu. IloHsTHe 0€30MacHOCTH  KOMIBIOTEPHOM
UHPOpPMALIMU: HAJEKHOCTh KOMIIBIOTEPA, COXPAaHHOCTh JAHHBIX, 3allUTa OT BHECEHHUS W3MEHEHHH
HEYNOJTHOMOYEHHbIMU 50 JUIIaMH, COXpAaHEHUE TallHbl MEPENHUCKU B DBJIECKTPOHHOM CETH AJITOPUTMBI
3alIUTHl MH(QOPMAIIMK: METOIbl 3aIIUThI, KOMIIBIOTEPHBIC BUPYCHl U O0pb0a ¢ HUMH. MeTobl pean3auuu
3alUThl HGOPMALIMU: IPOrpaMMHBIE, anfapaTHbIe, OpraHU3al[MOHHEIE.

4.3. Nndopmannonusie cucreMbl. CucTeMbl ympaBieHusi OaHKamMu W 0azaMu JaHHBIX. PensiuoHHas
Mozenb AaHHbIX. CTpyKTypa 3amMcu, MeToAbl AocTyna K uHpopmauuud. OOMEH AaHHBIMH C APYTUMU
npuioxeHussMd WINDOWS: TekcTOBBIMH pelakTOpaMH U 3JICKTPOHHBIMH TaOIHIIaMHU.

4.4. Pensuumonnass 6a3a manHbix ACCESS. ['maBHOe OKHO, MEHIO KOMAaH], IaHEIb HWHCTPYMEHTOB.
Co3nanue M OTKpBITHE 0a3bl JaHHBIX. BBOI M pedakTHpOBAaHUE JAHHBIX B pEXKHUME TaOIMIBI U PEKUME
KOHCTpyKTOpa. POpMUpPOBAaHKE 3aMPOCOB. 3aIPOCHl MPOCTHIE U MHOTOTaOIUYHBIE, 3alIPOCHI C YCIOBHUSIMHU.
Co3nanue otueroB u ¢popM. TexHomorus peanuzanuu npocteimmx 3anay cpencrsamu CYBJ] ACCESS.

2 cemectp — [IpoduabHoe nmporpaMmMHoe obecnevyeHue /sl pellieHns 3a1a4 NpogeccuoHaIbLHOI
AeATeIbHOCTH

Paszgea S. [IKM Python u oco0eHHOCTH ero peaju3anMu AJis PpellleHUs] PACYEeTHBIX 3a1a4 B XUMHUHU U
XHMHYECKOH TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK TporpamMmupoBanus Python: 00630p. OcoOGeHHOCTH U
CBOWCTBa 00BEKTHO-OpHEeHTHpPOBaHHOTO TporpammupoBanusi (OOIl). Co3ganwe W HCMIONB30BAHHE
nuctpuoytuBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, ctpykrypa s3bika. OCHOBHBIE CTPYKTYPHI
JAHHBIX (CIHCOK KOPTEX, OOBEKTH) M ONepanuu HaJ HUMU. AJNTOopuTMbL. OCHOBHBIE aJrOPUTMHUYECKHUE
KOHCTPYKITWH (CJIeI0BaHUE, BETBIICHHE, ITUKIIBI) M X peanu3aius B Python.
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5.2. Beenenue B nporpammupoBanue Ha s3bike Python. CTpykTypa mporpaMMsbl, OTCTYIIBI, MOZYJIH,
omneparopsl, (GYHKIUU (MMEHOBAaHHBIE M AaHOHHMMHBIC), 0coOeHHOCTH. CTaHIapTHBIE W HECTAHIAPTHBIC
¢ynkunu Python (o6mero HazHaueHus, MaTeMaTH4eCKre, 00paboTKa CTPOK, BBOJI/BBIBO/).

5.3. Pa3paboTka anropuTMOB, IPOrpaMMHUPOBAaHKE U OTIaAKa mporpamm Ha Python (B cpene Spyder).
VYnpasmstomue koHeTpykuud if, for, while.

5.4 O030p mnpeIMEeTHO-OPUEHTUPOBAHHOM OmOMMoTekn Moxyieir Python pans HayuHbIX U
WH)KEHEPHBIX BbluucieHuil SciPy (Momynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHas CTpykTypa AaHHBIX NumPy juisi BEKTOPHBIX M MaTpUYHBIX BbIYHCIeHHH ndarray. OcoOeHHOCTH
BBIMIOJTHEHUS] JEHCTBUN HaJ MaTpuuamMu (CIOXKEHHE, BbIUMTAHUE, YMHOXXEHHE, oOpallleHue) Ha S3bIKe
Python. Mudopmannonnsie MatpuuHble QYHKIUH (HOpMa, orpenenuTenb, panr). Meroast ndarray — T,
copy, shape, size, ndim u ap., HHAEKCUPOBAHUE, MATPUIHOE MPOU3BEACHUE U QYHKIIMA MOIYJISE numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ wmcmonmb3oBanmem momyns matplotlib. @yHkiun  Momyms
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcTaHoBKa mapamMeTpoB U
AHHOTUPOBaHKE rPaUKOB.

Pazgen 6. Meroabl BbIYHCIAUTENbHON MaTeMaTuKu. OCHOBHBbIE 3Tanbl pemieHusi 3aaa4 Ha JBM.
Pemenne cucreM JIMHeiHbIX ajredpandeckux ypasHenuii (CJIAY).

6.1. [Ipsmbie 1 UTEpallMOHHBIE YHUCICHHBIE METOAbL. DJIEMEHThl T€OpUU norpemHocted. [lonsaTue
HOpMBI. OCOOEHHOCTH MAIIMHHON apu(MeTuku (KpaTkuil moBTOp). OCOOCHHOCTH BBIOJHEHUS IEHCTBHMA
HaJ| MaTpuIlamMu (CII0KeHUE, BhIUMTAHWE, YMHOXKEHHE, oOpamieHne) Ha s3bike Python, mHdopmanmonnsie
MaTpuyuHble QYHKIMU (HOpMa, ONPEICTUTENb, PaHT).

6.2. Pemienne cucrem nuHelHBIX anreOpamdeckux ypaBHeHud (CJIAY). IloctanoBka 3amaumn.
[orpemocTn. MeToabl ¢ UCMOIB30BAaHUEM OOPAaTHOW MaTpPHUIBl M METOJ MPOCTHIX uTepaluii. Pemenue
CJIAY B Python ¢ ucnonp3oBanuem moayneit numpy.linalg u scipy.linalg. u dynakouit det, rank, inv, cond,
norm, solve.

6.3. O630p metomoB pemieHuss CJIAY. BeruucnurtenbHas yCTOHYHBOCTH, CXOJUMOCTH METOJIOB.
OOyCnoBIEHHOCTh CUCTEMBI TMHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u unciao o0yCI0BICHHOCTH.

Pazgen 7. OOpalGorka pe3ynbTaTOB HM3MepeHHs1 OJHOH BeaW4nHbI. I[Ipubamxenue QyHKOHH
MHOTOWICHAMM C OJHOW He3aBHMCUMOH mNepeMeHHOil. PeleHue cucTeM HeJIMHENHHBIX ypPaBHEHUH
(CHY) 4ync/ieHHBIMM METOaAMHU.

7.1. OOpaboTKa HKCIEPUMEHTAIBHBIX JaHHBIX. TOUYEYHbIE M HHTEPBAJIbHBIC OICHKUH. DYHKIUU
Python. Onpenenenue kputepust CThiofeHTa

7.2. Tlpubnuxenue GyHKIUA. MeTOABl HHTEPIOSAINMNA 3aBUCUMOCTEH C OJHOW HE3aBUCHMOU
nepeMeHHo#. HTepnosiuoHHbIi MHOTOWIeH Jlarpanka, peann3anus B Python.

7.3. Tlpubnuxenne GyHKIUHA. MeETOapl anmpoKCUMAIMK 3aBHCHUMOCTEH C OJHOW HE3aBHUCHUMOM
nepeMeHHoil. Meron HamMenbmmx kBagpatoB (MHK). MWcnonws3oBanme ¢ynknmii Python s
anmpoxcuMannu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnropuTMBl METOJA MPOCTOM MTepauuu U Mmerona Heiorona - Padcona misa pemenuss CHY.
CKOpOCTh CXOJIMMOCTH, OIICHKHU TToTpentHocTH. Peannzarus metonoB B Python.

7.5. MeToarKa UCTIOIb30BaHUS pelIaTesieil B Moaylie scipy.optimize, GpyHkiuu root scalar, root.

Paznen 8. Pemenue 3a1a4 MHOroMepHOii ONTUMHM3AIMH YHCJIEHHBIMH MeTOJaMHU. AHAJIM3 U pellieHHe
auddepeHIUANBHBIX YPABHEHU I YUCICHHBIMH METOAAMHU.

8.1. Knaccudukanus 3amad ¥ METOJOB ONTHUMM3AIMUA. MeEToa TpagueHTHOro ciycka. MeTon
nedhopMupyeMoro MHororpanHuka. Peanuzarmus metonos B Python.

8.2. Berpoennbie Metoasl SciPy. Beibop pematens B Moayie scipy.optimize BerpoeHHble MeTOAbBI
SciPy, pyaknumn minimize scalar, minimize.

8.3. Anroputmbl MeTOl0OB pemieHust nupdepeHuuaNbHBIX ypaBHEeHHH. Mertoapl Diinepa U ero
Moaudukanuu. Peanuzanust metonoB B Python. Breibop pemarens B momyne scipy.integrate, (GyHKIIHH
solve ivp, solve bvp.

4. O0beM AUCHHMILVIMHBI U BUIbI Y4eOHOH padoThl
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Bcero

Cemectp

. 1 cemectp 2 ceMecTp
Bun yuebnoi paboThl
3E Axan. 3F Axan. 3E Axan.
q. q. 4.
Oo0mast Tpy10eMKOCTh 6 216 4 144 ) 7
AMCHMUILINHBI
KonTakTHasi pabora — ayiuTOpHbIE 3,78 136 2,36 85 1,42 51
3aHATHS:
B TOM 4Hclie B (hopMe IPaKTHIECKON 1 36 0.5 13 0.5 13
MOATOTOBKU
Jlexumu (JI) 0,47 17 0,47 17 - -
[Tpaktuueckue 3ausatus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HcClie B (hOpMe IPAKTUIECKON 0.5 18 0.25 9 0.25 9
MOJITOTOBKU
JlaGopatopusbie padotsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4Hclie B hopMe IPaKTHIECKON 0.5 13 0.25 9 0.25 9
MOATOTOBKU
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yueOHOr0 MaTepuasna 0,06 2 0,06 2 - -
[ToaroroBka K MpakTUYECKUM 0.17 6 0,06 ’ 0.11 4
3aHATUAM
[ToaroToBka K 1a00paTOPHBIM 031 1 0.06 ) 0.25 9
paboram
IToaroroBka K 3K3aMeHy 0,36 13 0,36 13 - -
ITogroroBka kK IpOMEKyTOUHOMY 0,17 6 0,06 7 0.11 4
KOHTPOJIIO
Hpyrue BUIbl CaMOCTOSTEIbHOM 0.17 6 0.06 ) 0.11 4
paboThI
Buasbl KoHTpOJIsA
3auer - - + +
JK3aMeH + + - -
KonrakTHas camocrositensHas pabora 0,4 0,4 -
CaMOCTOSITETbHO U3YUYEHUE Pa3IeNIOB 1 35.6 1 35.6 - i
JUCITUTLIAHBI
Bua uToroBoro KOHTpoJIf: IK3aMeH 3auer
Beero Cemectp
Bl yueGHOM paboTl 1 cemectp 2 cemMecTp
3E Axap. 3F Acrtp. 3E Acrtp.
4. 4. 4.
O0mas Tpy10eMKOCTh 6 162 4 108 ) 54
AUCIHUITHHBI
KonTakTHas padora — ay1iuTOpHbBIE 3,78 102 236 | 63,75 | 142 | 3825
3aHATHSA:
B TOM 4HcClie B (hOpMe IPAKTUIECKON 1 27 0.5 13,5 0.5 13,5
NOJITOTOBKH
Jlexiuu (JI) 0,47 | 12,75 | 0,47 12,75 - -
[Tpaktuueckue 3ausatus (I113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4Hclie B hopMe IPaKTHIECKON 0.5 13,5 0.25 6,75 0.25 6,75
MOATOTOBKU
JlaGopaTtopusie padots (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
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B TOM 4HClie B (hOopMe IPAKTUIECKON 0.5 13,5 0.25 6.75 0.25 6.75
IMOJTOTOBKH

CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
ITepepaboTka yueObHOTO MaTepuaia 0,06 1,5 0,06 1,5 - -
[ToaroToBKa K MPaKTUYECKUM 0.17 45 0.06 1.5 0.11 3
3aHATHIM

[ToaroToBka K 1a00paTOPHBIM 0.31 8.25 0.06 1.5 0.25 6.75
paboram

IToaroroBka K 3K3aMeHy 0,36 | 9,75 0,36 9,75 - -
ITogroroBka kK IpOMEKYTOUHOMY 0.17 45 0,06 1.5 0.11 3
KOHTPOJTIO

Jpyrue BUIBI CaMOCTOSTEIBHOM 0.17 45 0.06 1.5 0.11 3
paboThI

Buabl KoHTpOJISt

3auver - - + +
IK3aMeH + + - -
KoHnrakTHas camocrosiTensHas pabora 0,3 0,3 -
CaMOCTOSITETbHO U3YUYEHUE Pa3/IeNIOB 1 26.7 1 26.7 - i
IUCIHATIINHBI

Bua uToroBoro KOHTpoJIA: IK3aMeH 3auer

5.2 IucuunjauHbl 4acTu, GopMUpPyeMoii YYACTHUKAMHU 00pa30BaTe/JIbHbIX OTHOLIEHUH (00s3aTe/IbHbIE
BAPUATHBHBbIE TMCUUILIIHHBI)

AHHOTaNuA padoyell MPOrpaMMbl JUCHHIJIMHBI
«JlabopaTopHbBIil MPAKTHUKYM 10 OPraHUYEeCKOH XUMUM»

1 Henap aucuMnIMHbI — MPHOOPETEHHE CTYIEHTAaMH OCHOBHBIX 3HAaHUW W HaABBIKOB IS
OCYIIECTBIICHUS] CHHTE3a OPTaHUYECKUX BEIIECTB.
2 B pe3yabTaTe H3y4yeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:
Obaaoams CNeAYIONUMU KOMIIETCHIIUSAMA U HANKaTopamu ux noctmwkenus: YVK-1.1; VK-1.4; YK-
L.5.
3namo:
—TEeXHHUKY 0€30I1aCHOCTH B JIaOOPATOPUHU OPraHMUECKON XUMUH;
—TPUHIHUIE 0€301aCHOT0 00paIleHus C OPTaHUYECKUMHU COCTUHEHHSIMU;
—METOIbI U BUBI XpoMaTorpaduu AJis OMpeIeNIeHUs] COCTaBa PEaKIIMOHHON CMecH;
—TEOPETHUUYECKHE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUUCTKU U HICHTU(DUKAINYA OPTAaHUYECKUX BEIIECTB;
—JKCIEPUMEHTATbHBIE METO/bI MPOBEACHUS OPTAaHMYECKHUX PEaKIUW, MPOTEKAIOIINX MO0 Pa3INIHBIM
MeXaHHU3MaM;
—OCHOBHBIE 00IIIE METOAMKHU B3aUMHOI TpaHCHOpMAIIMH KJIACCOB OPTaHUYECKUX COEAMHEHUN.
Ymems:
—IPUMEHATh TEOPETUUYECKHE 3HAHUSA U DKCIEPUMEHTAIbHBIE METOJbl HCCIEAOBAaHUSA OPraHWYeCcKOu
XUMUH TPU pelieHnH MpodeccrnoHabHbIX 3a/1aY;
—copMynupoBaTh MpoOIeMy M OOOCHOBaTh BBIOOp MPUOOPOB U AKCIEPUMEHTATBHBIX METOIOB
MCCJIEIOBAHMSI, TIOCTABUTDH LIETU U 33/1a4l U HAMETUTH ITYTH UX JOCTUKECHHUS;
—CHHTE3UPOBATH COSIMHEHHUS 110 TPEI0KEHHON METOIUKE;
—IPOBECTH BBIJEIIEHUE U OYUCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX 3HAHUU IO
OPraHU4YeCKO XUMUH;
—BBIOMPATH PAIlMOHATBHBINA CIIOCOO BBIACTICHUS M OYMCTKH OPTaHUIECKOTO COSTUHEHUS;
—TIPEJCTABIATH JaHHBIC JTA0OPATOPHOTO MCCIEIOBAHUS B BUJIE TPAMOTHO O()OPMIICHHBIX METO/HK;
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—IIPOBOJUTH AHAIN3 U KPUTHUYECKU OLIEHUBATH MTOTYYECHHBIC YKCIIEPUMEHTANIBHBIC JaHHBIE, 0000I1aTh
U JlenaTh 000CHOBAHHBIE BBIBO/IBI HA 06a3e MPOBEAEHHBIX OMBITOB;

—BBIOpATh CIIOCO0 MACHTU(DUKAIIMH OPTraHUYECKOTO COSTUHEHHUS.

Bnademu:

—KOMIUIEKCOM COBPEMEHHBIX SKCIEPHMEHTAIBHBIX METOJIOB OPraHWYeCKOW XUMHHU JUIs PELICHUS
KOHKPETHBIX UCCIIE0BATENILCKUX 3a/1a4;

—3KCIIEPUMEHTAILHBIMU METO/IaMH MPOBEJICHUS OPIraHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMU UACHTU(PHUKAIIMHA OPTaHUYECKUX COeTMHEHUN

—npueMaMu 00pabOTKHU U BBIICTICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAaHUSIMH OCHOBHBIX 3aKOHOB OpPraHMYECKOH XHUMHUHM JUISI COJAEP)KATeNbHOW WHTEpIpeTalun
HOJTYYEHHBIX 3KCIIEPUMEHTAIIBHBIX PE3yIbTaTOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasoen 1. «Ilpasuna u memoowi pabomwl 8 1a60PAMOPUU OP2AHUYECKOU XUMUUY

1.1 [TpaBuna 6e30macHO pabOTHI B TaOOpATOPUM OPTAaHUUECKOW XUMUHN

besomnacHbie mpuemsl U MpaBuia paboThl B 1a00paTOpUH OPraHNYECKONH XUMHUU.

1.2 Metozas! paboThl B 1aOOPATOPUU OPraHMYECKOW XUMUHU

O6mme Meroasl pabOThl B J1abopaTopuu oOpraHudeckor xumuu. HarpeBanme. OxiaxaeHue.
IIepememuBanue.

1.3 JlaGoparopnas nocyzaa, 000pyaoBaHUE U TIPUOOPHI

ITocyna, Hanbonee yacTo nmpuMeHsiemas B aboparopuu. [IpubGops! A onpeaeneHus TeMIepaTypsl
maBieHus. Becel. Tepmomerp. Potopusiil nucmapurens. Pedpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eieHUsi OPeAHUYECKUX COeOUHEHUL)

1.1 Xpomarorpadus

Nnentrudukanus opraHUYecKUX BEIIECTB MOCPEICTBOM pa3audHbIXx BUI0B xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wuoHooOMeHHas Xxpomartorpadus, BDIXX). Ilpumenenune TCX nmns
UIECHTU(UKAIIUN OPTraHUYECKUX COeAMHEHUN. AJICOPOCHTHI M AJIOCHTHI, ucronbiyembie B TCX. Bribop
amoeHTa. O6Hapyxenue BemiectB. OOHapyxenue BeniectB. Koadduuument ynepxuanus. Koadpduuument
pacnpenenenus. Pabora ¢ kanmisipamu.

1.2 Mertoas! ouncTKU XKUAKUX BeulecTs. [leperonka

DKCTpakuus, Uil U3BJICYEHUs (BBIICJICHUS) OPraHMYECKOro BEIEeCTBA M3 BOJABI. DKCTPAKIHUS C
IIOMOILBIO JACIIUTEIBHON BOPOHKH. BrICymuBanue dKCTpakToB ocymureneM. [leperonka. Bunbl neperonku
(ppakmonHa, BakyymMHasi, IeperoHKa ¢ mapoM, mpu aTMochepHOM JIaBlIeHUH ). BeICyIMBaHUE KUIKOCTEH.
Ocymmrenu. OrmpeneneHue TeMmepaTypbl KUNEHHs U KodpduimeHta mnpeaomieHus. DpakiroHHas
neperonka. Pabora ¢ ¢punsTpoBasibHON Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Mertoibl OUMCTKH TBEPABIX BemiecTB. [lepekpucranmuzanus

Metoabl OYMCTKH TBEpAbIX BemiecTB. Bosronka (cyOmumarusi). Temmeparypa BO3TOHKH H
Temreparypa IUIaBJIE€HUs, BO3TOHsAIOLIErocs BemecTsa. [Ipubop nns BosroHku. IlepeocakneHue.
[epexpucramnuzanus. Otanel nepekpucraumzanuu. [lonbop pactBopurens. HacelmeHHBIH pacTBOp.
['opsuee QuibTpoBaHue, BakyyMHas ¢GuibTpauus. OnpeneneHue TeMIepaTypsl IUIaBieHus. Temmeparypa
IUIaBJICHUS CMEIIaHHOM MPOOHI.

Pa3zoen 3. «Cunmes opeanuyueckux coeouHeHui»

3.1 CuHTessl

[enu u 3a1a4m HKCIIEPUMEHTa B OPTAaHMYECKOM CHHTe3€. TeopeTndeckue OCHOBHI mpoliecca. Beibop
ycioBuii peaknuu. Pacder cuHTe3a. OOmme mpaBuja TMOATOTOBKM M IPOBENCHHS CHHTE3a. TeXHHKa
oe3omacHoctu. [Ipubop mns mpoenenust cunrtesa. [IpoBeneHue ombitTa. KOHTpONbh 3a XOAOM pPEaKIIHH.
Beinenenne, ouncrka W aHanu3 NOpoAaykTa. CHHTE3bl BEHIECTB PA3JIMYHBIX KJIACCOB OPTaHMYECKHUX
coenuHeHuN. [IpoBeieHne HKCIIEPUMEHTAIIBHBIX METOI0B UCCIIEIOBAHUS PEAKIU.

[IpoBenenue peakiuii, MPOTEKAOUIUX IO MEXaHU3MaM:

- HyKJI1€0(DHITEHOTO 3aMENICHUS — CHHTE3 TaJIOT€HATIKaHOB;
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- HYKJICO(WIBHOTO MPUCOCTUHEHUS — CHUHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHUIOB
KapOOHOBBIX KHCIIOT, a30TCOJCPKAIINX ATJICTUIOB H KETOHOB;

- ANEKTPO(UIBHOTO 3aMEIICHUsI B apOMAaTHYECKOM Psly — pEaKkIMH HUTPOBAHUSA, OPOMUPOBAHMS,
Ccynb(pUPOBaHUS;

- peakuuii AMa30TUPOBAHUS U A30COUCTAHMS;

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

4 O0beM yueOHO TUCUUIJIMHBI.

O0beM TUCHUTJIMHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun - - -
[Tpaktrueckue 3ansatus (113) - - -
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 4,11 148 111
KonTakTHas camocrositenbHas paboTa 411 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3JIeNIOB TUCIIUIIIIUHBI ’ 147,8 | 110,85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MHCcTpyMeHTAIbHbIE MEeTObI (PU3NKO-XUMHYECKOT0 AHAIN3Aa B TEXHOJIOTMH HEOPTraHUYeCKUX
BellecTB)

1 Heas AucUMNJIMHBI — TpUOOpEeTEHHE OOYYAIOUMMHCA 3HAHUNH M KOMIIETEHIMH 110 OCHOBHBIM
TpyIIaM WHCTPYMEHTAIBHBIX (PU3HKO-XUMHUUYECKHX W ¢pu3ndeckux MeronoB aHanuza (MMXA), nanbomnee
IIMPOKO MPUMEHSIEMBIX B IPOMBIIIUIEHHOCTH U UCCIIEI0BATEIbCKON paboTe.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIONIUICS 10JIKEH
Obnadams CIeTYyIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS
VK-1.3; IIK-2.1; IIK-2.2; I[IK-2.3

3nams:
— TeOpeTuYecKue OCHOBBI MeToJ1I0B UM XA ;
- TIponecchl (OPMUPOBAHUS AHATUTUYECKOTO CUTHAJA B pa3nndyHbiXx UMXA;
— paccMOTpEHNE MPUHIIMIIOB U3MEPEHUI B CTAaHJAPTHBIX PpUOOpax;
— ocHOBbI MeTposiorun UMXA B cooTBercTBUM ¢ pekoMeHnauusmu UIOTTAK;
Ymemn:
— TPUMEHATH MPHOOPETEHHBIE NPAKTUUYECKUE HABBHIKM B TNPO(PECCHOHANBHON IEATETBHOCTH JUIs
pElIeHNs] KOHKPETHBIX aHAIMTUYECKUX 33/]a4;
— TPOBOIUTH OOOCHOBAHHBIM BBHIOOP METO/AA aHalIM3a C YYeTOM Lened M OCcOOEHHOCTEeH JaHHOU
MPAKTUYECKOM 3a7a4H;
— IPOBOJUTH PACUEThl HA OCHOBE IIPOBEAEHHBIX HCCIEA0BAaHUI;
— IPOBOAMUTH METPOJIOIMYECKYIO OLICHKY PE3YJIbTaTOB KOJINYECTBEHHOIO XUMHUYECKOT0O aHATIN3a
Braoemw:
— OCHOBaMH METPOJIOTHYECKOM OLEHKU PE3yIbTAaTOB KOJIMYECTBEHHOTO XMMUYECKOIO aHAJIN3a;
— IpUEMaMU UHTEPIIPETALUU PE3YIbTATOB aHAIN3A HA OCHOBE KBAIMMETPUUECKHUX OLIEHOK;
— METOJOJIOTHEH MHCTPYMEHTAIbHBIX M  (PU3MKO-XMMHYECKHX METOJOB aHajiu3a, IIMPOKO
UCIIOJIB3YEMBIX B COBPEMEHHON aHATUTUYECKOMN IIPAKTUKE
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3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Pa3zoen 1. CriekTpanbHbIE METO/IbI aHAIIHA3A

Oo6mas xapaktepuctuka ®XMA. OCHOBHbIE MCTOYHUKU IOTPEIIHOCTEH pe3yibTaTOB aHalu3a U
criocoObl ux oneHkd. OreHka Tmpeaena oOHapy)KeHHUs C Hcmoiab3oBaHueM (opmynsl Kaiizepa u
CTaH/AapTHOI'O OTKJIOHEHMs] MUHUMAaJbHOrO AerektupyeMoro curnaina no MIOITAK. Jlunelinblii nquana3on
onpezenseMbix KoHUeHTpauui. CranaapTHble oOpa3bl coctaBa. OCHOBHBIE aHAIUTHKOMETPOJIOTHYECKHE
XapaKTEPUCTHUKH METOJOB M PEe3yJbTaTOB aHAM3a, CHOCOOBl MX OLEHKU: TMpenesl oOHapyKeHus,
KOA(P(UIMEHT YyBCTBUTEIBHOCTH, T'PaHUIBl UAMa30HOB OINPEIENIEMbIX COJEp)KaHUM, CENEeKTUBHOCTD,
NPEUU3UOHHOCTh,  NMPAaBUIBHOCTh,  AKCIPECCHOCTh.  MerTomabl  mpoOooTOOpa,  pasfeleHus U
KOHLIEHTPUPOBAHHUS BELIECTB.

Merononorus DOXMA. [IpueMbl KOMMYECTBEHHBIX HW3MEPEHHH (METOJ TpagyHupOBOYHOU
3aBHCUMOCTH,. BHEIIIHETO U BHYTPEHHETO CTaHIapTa, METO ] 100aBOK). AHATUTUYECKAE U METPOJIOTHUECKHUE
XapaKTePUCTUKU PA3JIMYHBIX HMHCTPYMEHTAJIbHBIX MeTo/0B. [loHsiTHE 00 aTTecCTOBAaHHON METOAMKE.
[Tpob6nemsl BIOOpa MeToa ananuza. O6obuiennsie ceenenus o [OCT P UCO 5725 (2002).

OO01as xapakTepUCTUKa CIIEKTPaIbHBIX METOIOB aHanu3a. Kinaccudukamnus crieKTpaibHBIX METOJOB
anHanmu3a. [lomydyeHune XUMHKO-aHATUTHYECKOW HMH(OpMAIMM TPU B3aMMOJCHCTBHM 3JICKTPOMArHUTHOTO
U3ITy4eHHUs! C BEIIECTBOM. ATOMHasi U MOJIEKYJsIpHAas CHEKTPOCKomusa. AOGCOpOLMOHHBIE U YMHCCHOHHBIE
METO/Ibl aHAJIH3A.

ATOMHO-3MHUCCUOHHBIA CHEKTpPalIbHbIA aHaln3. TeopeThudeckne OCHOBBI ATOMHO-PMHUCCHOHHOTO
CHEKTPAIBbHOTO  aHanu3a. VICTOYHMKHM  BO30YyXJeHUs CHekTpoB. KauecTBeHHass —XapakTepUCTHKa
AQHAIUTUYECKOT0 curHana. IHTEeHCUBHOCTD CTIEKTpaIbHBIX JIMHUN KaK Mepa COoAep KaHUs dJIeMEHTa B IIpooe.
@DakTopbl, BIUAIOUIME HA WHTCHCUBHOCTh CHEKTPAIbHBIX JHUHUH. CHeKTpaibHble MPHOOPH U CHOCOOBI
perucTpanuy CHekTpa. pacmu@poBKa SMUCCHOHHBIX CIEKTPOB M HIECHTU(UKALMS DJIEMEHTOB MO HX
creKkTpaMm. ATOMHO-3MHUCCHOHHBIN aHAIW3 C MHAYKTHBHO CBSI3aHHOM Iia3Moil. KoiuuecTBeHHBIN aHaN3.
ATOMHO-3MHCCHOHHAsI (OTOMETpUs TUIaMeHHU. ['a30Bble MIaMeHa Kak BUJIbI HU3KOTEMIIEPATYPHOH IJIa3MBbl.
Bbnok-cxema mramenHoro goromeTpa. Bo3MOXKHOCTH MeTO/Ia U €ro OrpaHuYeHUsl. AHMOHHBIN M KaTHOHHBII
s dextor. ObmacTH TPUMEHEHUS.

ATOMHO-a0CcOpOIIMOHHasT crieKTpoMeTpus. OOmas XapakTepuCTUKa MeETOo/Ja M aHAIUTHYECKOTO
curnana. [lormomieHue 3I€KTPOMArHUTHOTO H3ydeHUsi CBOOOJHBIMH aToMamu. biok-cxema mpubopa.
HcTouHMKE MOHOXpOMAaTH4ecKoro u3inydeHus. CrnocoOsl aroMu3anuu npoObl. CpaBHEHHE aHAIUTHYECKUX
XapaKTEePUCTUK METOJ0B aTOMHOW aOCOpPOITMU U aTOMHOU SMHUCCHH.

AHanuThueckas — MOJEKyJspHas  CHEKTpockomus.  MeToapl  ONTHYECKOH — MOJIEKYJISIpPHOM
CIEKTPOCKOINHU. XapaKTEPUCTUKA aHATUTUYECKOro cUurHaia. [lornomenne 3J1eKTpOMarHuTHOTO U3Ty4EHHUs
MOJIeKyJIaMH. DJIEKTPOHHBIE TEPeXoAbl U CHEKTPHI MOTJouieHus Moyekyn. 3akoH byrepa-JlamGepra-bepa.
Mousipabiii - k03¢ dunment noriomenus. CrnexkTpopoToMeTpudecKuid ¥ (POTOMETPUYECKUN aHAIIH3.
OnTumuszaius ycjIOBHA aHaTWTHUECKUX ompeneneHuil. OTKIOHEHUs OT 3akoHa byrepa-JlambGepra-bepa.
Amnmaparypa Ajis CHeKTpo- U (OTOMETpUYEeCKUX H3MepeHuil. TouyHOCTh pe3yibTaToB (OTOMETPUUYECKUX
onpenenenuit. ludpdepenumansuas poromerpus. MeToabl crieKTpo(hOTOMETPHUECKOTO TUTPOBAHUS.

Onyopumerpuuecknii  aHanm3. [lpupoma  aHATWMTHYECKOTO  cHUTHaima  (UIYOPECHCHIIMH |
dochopecuennu. KBaHTOBBIE M 3HepreTHUeCKUil BbIXOAbI. DaKTOpPbI, BIMAIONIME HA HMHTEHCUBHOCTDH
dyopecuenuu. TemneparypHoe U KOHLEHTPALIMOHHOE TylIeHUE (IIyopecIieHIINH. 3epKallbHasi CUMMETPUs
CIIEKTPOB MOTJIOIIEHHS U UcIycKkaHus (mpasuiio JleBmmHaa). 3akoH BaBuiosa. Cxema (hiayopuMeTprUuecKux
u3MepeHuil. BblOOp mNepBUYHOrO W BTOPUYHOIO CBETOMUIBTPOB. ['panynpoBouHasi 3aBUCHUMOCTh H
KOJINYECTBEHHBIN aHAJIN3.

Typouaumerpudeckuii 1 HedeTOMETPUUESCKUI METOIbI aHaiIu3a. PaccesHue cBeTa IUCIIEPCHBIMU
cucteMaMu. CBs3b ONTHYECKOM IUIOTHOCTM JUCHEPCHOM CHCTEMBI C KOHLIEHTpAaLMEW ONperesieMOoro
BemecTBa. Koaduiment mytHocTn cuctemsl. TeopeTndeckre OCHOBBI TYPOHIUMETPUM U He]eIoMeTpHu.
VYpaBuenue Pones. CpaBHUTeNnbHas XapaKTEPUCTHKA AHAIUTHUECKUX CHTHAJIOB B TypOUIUMETPUU H
Hedenomerpun. TpeboBaHusl, MPeAbABIsSEMbIE K UCIOJIb3YEMbIM aHATUTUYECKUM PEAKIUSIM.

Pa3zoen 2. DneKTpoXUMHUYECKUE METOBI aHATTN3a

OOmiasi xapakTepuUCTHKa JJIEKTPOXMMHUYECKHX METOJOB aHaluW3a M MX KiIaccuuKaius.
Knaccudukanus 31eKTpoJoB B 3JIEKTPOXUMUYECKUX METOAax aHanu3a. [lonspusyemble U HEMOISIpU3yeMble
anekTpoabl. Mcnonab3yemble XUMHUUECKUE U AJIEKTPOXUMUYECKUE PEeaKIH, TpeOOBaHus, IPeIbsIBIsSeMble K
TUM peakuusaMm. Bozmoxxnoctu IXMA.
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KonnyktoMeTpuss M KOHAYKTOMETpUYecKoe TuTpoBaHue. OOmas xapaKTepuUCTHKa METOoJa.
AHaJIUTHYECKUN CUTHAJ B KOHIYKTOMETPHUH. Y AeNbHAs U 3KBUBAJICHTHAs AJIEKTPONPOBOJIHOCTh PACTBOPOB
anekTpoanuToB. IlonBukHOCTH MOHOB. IlpsiMas KOHAYKTOMETpHUS M KOHAYKTOMETPUYECKOE TUTPOBAHHE.
Kpusbie TutpoBanusa. dakTophl, BIMSIONIME HAa BHUJA KPUBBIX TUTpoBaHUA. [IpuHIunuanbHas cxema
YCTAaHOBKM Il KOHAYKTOMETPUYECKUX H3MEPEHUH, HCIOJB3YEMbIE IEKTpoAbl. BO3MOXXHOCTH MeTOxa.
[Tpumepsl onpeaenenuii. BeicokouacToTHOE TUTpOoBaHuE. Bo3MokHOCTH MeTOAA.

[ToTeHIMOMETPUA ¥ NOTEHIMOMETPUYECKOE TUTpOBaHUE. VHAMKATOPHBIE 3JIEKTPOABl U 3JIEKTPOIBI
cpaBHeHudA. [loTeHnuan »siekTpoJa Kak aHaduTU4eckuid curHan. HMonomerpus. [[oHHaHOBCKHIT U
nuddy3noHHbI moTeHnanbl. Kiaccudukamms HOHOCEIEKTUBHBIX 3JIEKTPOAOB. Y paBHeHHE HHUKOIBCKOTO-
OlizeHMaHa. MeToapl  KOJIMYECTBEHHBIX ONpEAENeHUH M ycioBUs uX npuMmeHeHus. Ilpsamas
noteHmomeTpust (pH-metpusi, monomerpus). BosmoxkHoctu Meroma. Meroasl tutpoBanus. O6paboTka
KPUBBIX OTEHLIHOMETPUYECKOTO TUTPOBAHUS.

Bonsramniepomerpuueckue wmetonbl aHanuza. Kiaccumueckass mossiporpadus. ITlomsipo-rpammsi.
Wntepnperanust nossporpamm. OCTaTOYHBIM W KOHAEGHCATOPHBIM TOKH. YpaBHEHHE MOIIporpadudeckoit
BonHbl  ['efipoBckoro-MnpkoBruua. [loTeHnuan TMOMYyBOJHBI KaK  KAdeCTBEHHAass  XapaKTEPUCTHUKA
aHAJTUTHYECKOTO CUTHaNA. BeiOop 1 Ha3HaueHue nomsiporpaduueckoro ¢ona. [Ipenensusiii qudy3noHHbIH
TOK KaK KOJIMYECTBEHHAs XapaKTePUCTHKA aHAIUTUYECKOTO CUTHANa. AMIEPOMETPUYECKOE TUTPOBAHUE.
OOmast xapakTepucTHKa METOAAa M aHAINTHYECKOro CHUrHama. BpiOop ycioBuii aMIepoMeTpHUuecKux
m3Mepenuil. [IpuHIMNUanpHas cxema aMnepoMeTpuyeckoro TuTpoBaHusa. Kpusesie TutpoBanus. [Ipumepsl
IIPAKTUYECKOI0 UCIIOJIb30BAaHUS METOA.

KynonoMerpuueckuii METO1 aHAIM3a

Knaccugukanus MeTooB KylToHOMEeTprH. KoMu4ecTBO 31eKTpUdyecTBa KaK aHATUTUYECKUNA CUTHAJL.
[Ipsimast KynoHOMETpuss M KyJIOHOMETpPHUYECKOe TUTpoBaHHEe. Pacuer KonMuecTBa JJIEKTPUYECTBA,
3aTPayeHHOT0 Ha JJIEKTPOXUMHUECKYI0 peakuuioo. KyrnoHomerpuueckoe TuUTpoBaHHE. BpiGop Toka
anekTponusa. [IpuHnunuanpHas cxema yCTaHOBKM JJI KYyJOHOMETpUUYEcKOoro tutpoBanus. IIpakTuueckoe
OpUMEHEHHE MeToJa. OJeKTporpaBUMeTpuueckuil anamu3. OOmas XapakTepucTuka MeToja W
AQHAIUTUYECKOTO CUTHAIA.

Pa3zoen 3. Xpomarorpaduueckue METO b

Obmas XapaKTepUCTHKa  XpomaTorpaduyueckux METO/IOB. TeopeTtnueckue OCHOBBI
xpomarorpaduyeckux MeroaoB. Xpomarorpamma. Ilapamerpel ynepxkuBanus. KauecTBeHHas U
KOJIMYECTBEHHAs] XapaKTepUCTUKHU AHAIUTUYECKOTO0 CUTHajla B KOJIOHOYHOW Xpomarorpaduu. Dusuko-
XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mporecca. Kiaccuduxamus meTomoB XpomaTorpapuu Io
arperaTHOMy COCTOSIHHIO (a3, 0 MEXaHWU3MYy pa3elieHus U croco0y odopmieHus mpoiecca. CTerneHb
pasfeneHus U KpuTepuil ceneKTuBHOCTH. Kputepuil pasaenenusa. OnrtuMusanusi IPOLECCOB pa3aeiacHUs
cmecel BemecTB. Koaddunument pacnpenenenns. OcHoBHOE ypaBHeHUE xpomatorpaduu. Csszb (HOpMBI
BBIXOJTHOW KPHBOW C M30TEPMOM pacripeneieHusi B KOJIOHOYHOM xpomarorpaduu. BeicoTa, sKkBUBaNeHTHAs
TeopeTnueckoi Tapenke. Kuaernaeckas Teopus xpomarorpaduu. Ypapaenue Ban-Jleemtepa.

l'azoxunakoctHass xpomarorpadus. OOmas xapakTepucTuka wmerona. llpuHnunuanbHas cxema
ra3zoBoro xpomarorpada. YCcTpoilcTBO U Ha3HaU€HUE y3J10B Xpomarorpada. TpeGoBaHus, IpeabsIBIseMbIe K
HEMOABIDKHOW W TMOABMXKHON ¢azam. Jlerektopbl. MeTtoasl HACHTU(UKAMM BEIIECTB B Ta30BOM
xpomatorpadpuu. MaeHTuuKanus KOMIIOHEHTOB pa3efiieMbIX CMecell ¢ MOMOIIbIO JIOrapuGMUUYECKUX
UH/IEKCOB yaepxkuBaHusi. CriocoObl KOJIMYECTBEHHOTO aHanu3a. [IpuMepsl MpakTHYECKOTO HMCIOIb30BaHUS
ra3oBoi xpomMarorpadum.

KunkxoctHas  xpomatorpadpus. Krnaccupukamuss METOAOB  KUAKOCTHOH  Xpomarorpaduu.
Ocob6ennoctn BOXX. [IpuHnmunuanbHas cxema )UJIKoCcTHOTO xpomarorpada. Tumnsr gerexkropoB B BOXKX.
KunxoctHoancopburonnas BOXKX. HopmanbHo-(hazoBelii 1 oOpaiieHo-(pa30BbIii BapHaHTHL: COPOEHTHI,
JMIOEHTHI, paslenseMble BemiecTBa. YpaBHeHue Hokca. Mertoasl uaeHTHU(UKAIMM — BELIECTB U
KonuuecTBeHHoro aHaim3a B BOJXX. Ilpumepsl  mpakTtuyeckoro  ucnosb3oBaHus — BOXKX.
Pacnpenenurensnas Oymaxknas xpomatorpadus. KauecTBeHHass M KOJMYECTBEHHAs XapaKTEPUCTUKU
aHanmuTHYeckoro curHama. OOmacte mpumeHeHus. [emb-xpomatorpadus. [lonBuxkHAas W HEMOABHXKHAS
da3pl. OOmee ypaBHEHHME, ONHUCHIBAIONIEE IIpolecc reib-xpomatorpadbuu. Bo3MOXHOCTH — Telb-
xpomarorpaduu. [IpuMepsl MpakTUYECKOTO HCMOIb30BaHUA. MOHOOOMEHHass M MOHHas Xpomartorpadus.
TpeOoBanusi, mpeabsABIAEMble K peakusiM HOHHOTO oOmeHa. (OCOOEHHOCTH HOHOOOMEHHOM
xpomarorpaduu. Koncranta nmoHHoro ob6mena. M3oTepMbl MOHHOrO oOMeHa. KaTHOHUTBHI M aHHMOHUTHI.
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Koapduument cenexktuBHoctu. HMonnas xpomartorpadusi. brok-cxema wnoHHOTO Xpomarorpada.
Pa3zpendroniye 1 KOMOEHCAaMOHHBIE KOJIOHKH. AHAJTMTUYECKHE BO3MOKHOCTH METOAA.

ABTOMaTHMYECKMM ¥ aBTOMAaTU3MPOBAaHHBIN aHanu3. [lpyrue weroasl aHamu3a. JluckpeTHble
aBTOMaTHU4eckue aHanu3aTopbl. [IpuHiun paedctBus. HempepblBHBIM NPOTOYHBIN aHaIW3 M MPOTOYHO-
WHKCKITMOHHBIN aHanmu3. [loHaTtue o0 aHamuTU4eckol macc-criekrpomerpuu. CymiHOCTh MeToja. AHAmu3
OpPTraHWYECKUX BEIIECTB. DJIEMEHTHBIN aHAIM3.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0beM TUCHUTJIMHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
q, q,

O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,34 48 36
Jlexun 0,45 16 12
[Tpaktrueckue 3anstus (113) - - -
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 1,66 60 45
KonTakTHas camocrositenbHas paboTa 0,4 0,3

1,66
CamMOCTOSITETbHOE U3YUYEHUE PA3JIeNIOB TUCIIUIIIIUHBI 59,6 447
Bua HTOrOBOro KOHTpOJIA: 3ader ¢ OLeHKOMH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIMHBI
" MaTepuaJioBeJeHHe B TEXHOJIOTMH HEOPraHUYeCKNX BelecTs "

1. Hdeab aucUMNJIMHBI — NPUOOpPETEHHE CTYACHTAMHM 3HAHUN, HEOOXOAMMBIX Ui CaMOCTOSITEIbHOTO
pElIeHHsT BOMPOCOB, CBSI3aHHBIX C BBIOOPOM MAaTEpHUAIOB OOOPYIOBAHHS IMPOHU3BOJICTB HEOPTaHHYECKUX
BEIECTB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obnadamye clenyrIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTHUKCHHUS

YK-2.2; VK-2.4; YK-2.10; [1K-2.1; T1IK-2.2; TIK-2.3.

3namo:

- Kinaccu(uKaiuio, CTPYKTYpy, COCTaB U CBOWCTBAa IPOMBIIUICHHBIX MaTEpHalioB, NPUMEHSEMBIX B
TEXHOJIOTHSIX HEOPTAHUYECKUX BEIIECTB;

- MapKHPOBKY OCHOBHBIX MPOMBIIUIEHHBIX MaTepUajoB, MPUMEHSIEMBIX B TEXHOJOTHSX HEOPraHUYECKHX
BEILECTB, MO POCCUNUCKHUM CTaHIapTaM;

-OCHOBHbBIE€ KOHCTPYKIIMOHHBIE U (YHKIIMOHAIbHBIE MaTepHalbl IPOU3BOJICTB HEOPIraHUUYECKUX BEILIECTB;
Ymemn:

- pauMOHalbHO MOAOOPaTh KOHCTPYKIIMOHHBIM  MaTepual s XUMHKO-TEXHOJOTHYECKOro Ipolecca
(peakTopa, anmapaTa, MallIMHbI) C YYETOM METOJIOB 3alIUTHI OT BO3MOXKHOTO BO3/ICHCTBUS TEXHOJIOTHIECKON
Cpelbl;

Braoemy:

- METO/IaMH OTIPEJIeNIEHUs] CBOMCTB MaTepHaIOB, IPUMEHSEMBIX B TEXHOJIOTUSAX HEOPTAaHUYECKUX BEILECTB;

- JaHHBIMH JUISI TIPUHSATHS KOHKPETHBIX TEXHUYECKUX PEIICHUH TpU pa3paboTKe TEXHOIOTUYECKUX
MPOLIECCOB MPOU3BOICTB HEOPTraHUUECKUX BEIIECTB.

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI

Pasznen 1. BBenenue. @u3NK0-XMMUYECKHE OCHOBbBI MATEPHAJIOBEIEHHS

MarepuanoBeieHue Kak Hayka: [eNd, 3aJa4d W 3HaueHue JuciumuimHbel. OOmme TpeOoBaHwMS,
npeIbsBIseMble K MaTepuanaM B 3aBUCHMOCTH OT YCJIOBUHM HCIOJIb30BaHUS WM dKCIUTyaTanuu. Pazsutue
HayKH 0 Marepuaiax. Poib pycckuX ydeHbIX B pa3BUTHU HaykH. JlocTukKeHHs B 00JACTH CO3JaHUSI HOBBIX
MaTepuaIoB, TEXHUKO-IKOHOMIYECKas 3P PEKTUBHOCTh UX MPUMEHEHHS. 3HAYCHHE MaTePHAIIOB B Pa3BUTHH
XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB U 00eCIedeHNH X 0e30MacHOCTH.

112



OCHOBHBIE TOHSATHUSI O CTPOCHHUH, CTPYKTYpE M CBOMCTBAX MaTepHasioB. MeToAbl U3YYEHUsI CTPYKTYpHI U
CBOICTB MaTe€pUaJIOB.

Crpoenne matepuanoB. OCHOBHBIE THITBI KpUCTAJUIMYECKHX perieTok. Kinaccudukanus KpucTanioB o
THTIaM CBSI3U. AHM30TPONUS CBONCTB KpUCTALIIOB. CTPOCHHE peabHBIX KpUCTALIOB. JleeKThl peabHBbIX
KPUCTAJUIOB U UX BJIMSHUE HA CBOICTBA METANIOB U cIijiaBoB. CBoiicTBa auciokanuid. {uarpamma
«IIJIOTHOCTH J1e(heKTOB-MIPOYHOCThY. KpucTrannuzanus MeTaios U criaBoB. CaMonpou3BoIbHAsS
Kpuctamm3anus. HecamonpousBonabHas KpucTaum3alys. AMopQHbBIE MaTepUuaibl. AJUTOTPOITUIECKUE
IIPEBPAILCHNS METAJIOB.

CgoiictBa matepuanoB. [lokazatenmu cBoiicTB. Kimaccudukamnus cBoilcTB. MexaHnudeckue, (Gpu3nUECKHe,
XUMUYECKHE, IKCIUTyaTal[MOHHbIE U TEXHOJIOTMYECKHE CBOMCTBAa maTepuasioB. [lokazarenu mMexaHUYEeCKUX
CBOICTB, ompefenseMble NMPU CTATUYECKUX HCIBITAHUSAX HA pacTsHKeHUe W u3rub. MeTonsl ompeseneHus
TBEpJOCTH MarepuaioB. llokazarenn MeXaHWYECKHUX CBOMCTB, OINpEAeNsieMble MpPU IAUHAMUYECKUX U
LIUKJIAYECKUX UCTIBITAHUSAX.

OcHOBBI TeopuHu CIUIaBOB. [[narpaMMmbl COCTOSIHUSI CIUIAaBOB. Te€pMUHBI M ompeneneHus. JluarpaMMmbl —
«cocTaB-cBOMCTBO». (Pa30BbIA COCTAB CIUIABOB. 3aBUCHMOCTh MEXJY CBOWCTBAMHM CIIABOB U THUIIOM
nuarpammsl coctosinus. [lpasuno H.C. Kypnakosa.

Pasznen 2. Metasiinyeckue MaTepuaJibl

XKenes3o u crunaBsl Ha ero ocHoBe. Ctanu v yyryHsl. JKene3oyriiepoaucTsie ciuiaBbl. CTPYKTYphI CIIIABOB
&Kene30-yriepol. JlnarpaMMbl COCTOSIHUS JKenne30-11eMeHTUT. KoMmoHeHThl, (pa3bl u CTpyKTypHBIE
COCTABJISAIOLIME CTaJIeH U OENbIX YyTyHOB.

KoHcTpyKiinoHHble MeTaJUTMUECKHE MaTepuaibl. YTIepoAUCThIe U JerupoBanHble ctanu. Kinaccudukanus
CTallel, OTpe/ie]ICHIE MOHATHUS KauecTBa CTanu (TpeOoBaHMsI K KauecTBY). BiusHue yriepona u
MOCTOSTHHBIX (TEXHOJOTUYECKHX ) MpUMece Ha KaueCTBO CTaIH, METO/IbI YIy4IlIeHHs KauecTBa CTaIu
(MOBBIIIEHNE €€ KOHCTPYKIMOHHOM MPOYHOCTH). BIUsSHIE JErHpyIOMUX 3IEMEHTOB Ha CBOMCTBA CTAJIH.
Koncrpykuunonnsie cranu. HcTpyMeHTanbHble cTanu. Kinaccudukanus yriaepoaucThiX U JIETHPOBAHHBIX
crasieii. MapkupoBka ctaneit HyryHsl ¥ TBepAble ciuiaBbl. CBOiCTBa M Ha3HaueHHe uyryHa. [Ipomecc
rpadutnzanuu. YyryHsl cepble, Oenble, KOBKUE, BBICOKOPOUHBIE, UX CBOWCTBA, 00J1aCTh MPUMEHEHHUS,
MapKHUpOBKa.

Tepmuueckast 06paboTka. Teopus u MpakTUKa TEPMUUECKOU U XUMHUKO-TEPMHUIECKON 00pabOTKH METAIIIIOB
u cruiaBoB. [Ipupoaa, MexaHu3M U yCIOBUS TPOTEKAHUS CTPYKTYPHBIX MpEBpaIieHui B cTan. Busl
TepMUYecKOoi 00paboTku ctaym: oTxuT [ u Il pona, moHBINA U HEMTOJHBINA OT)KUT, HOpMAJTU3aIKs, 3aKaJlKa,
OTITyCK. 3aKaJIMBaeMOCTh U IPOKAINBAEMOCTh cTajiel. BinsHue tepmuyeckoit 00paboTKu Ha
MEXaHWYECKHUE CBOMCTBA cTalii. PU3NUECKHE OCHOBBI XMMHUKO-TepMHUUECKOi 00padoTku. uddy3nonnoe
HaCHIIIIEHUE MOBEPXHOCTH CTAIM HEMEeTaJUIaMu. Buibl v ciocoOb! 1ileMeHTali. A30THPOBAaHUE CTaJIH.
Huddy3nonnas metammzanus. loHHas XUMUKO-TepMUUYecKas oOpaboTka.

[[BeTHBIE MeETA/TBI M CIUTaBbl Ha WX OcHOBE. OOmIas XapaKTepUCTUKAa U KiIacCU(HKAIUS MEIHBIX
crutaBoB. JlatyHu, OpoH3bI, MEeAHO-HUKEJEBbIe CIUlaBbl. OOIIasi XapaKTepUCTHKA alFOMHUHHUEBBIX CIUIABOB.
Jledopmupyembie aTlOMUHUEBBIC CIUIABBI, JUTCHHBIC ATIOMHHHEBBIE CIUIaBbl. OOIIas XapakTepHUCTUKA
MarHueBbIX CIUIaBoOB. JledopMupyemble MarHueBble cIUlaBbl. JIuTeilHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl HAa OCHOBE TWUTaHA. BiusHUE NErupyrolydx 3JIEMEHTOB Ha CTPYKTYpPY U CBOMCTBA THUTAHOBBIX
CIUIaBOB. bepniuinii U CIjIaBbl Ha €ro OCHOBE. TyroIIaBKMe METAJLIbI U CIIABBI HA X OCHOBE.
[opoukoBsle MeTAIIIMUECKUE MaTepranbl. MaTepraibl ¢ 0COOBIMU 3JIEKTPUUECKUMHU CBOWCTBAMH.

Pa3znea 3. OcHOBBI KOPPO3uM MeTAJJIOB. [IpUHUMIIBI 1 METOBI 3AMTHI OT KOPPO3UM.

OcHOBHBIE IPUYMHBI KOPpO3UH MeTayuIoB. [Tokazarenu koppo3uu. Kinaccudukanms Koppo3nOHHBIX
poueccoB. XumMuueckass Kopposus. ['azoBast koppo3usa. Kopposus B JKUIKOCTSIX — HEAJIEKTPOJIUTAX.
OnexTpoxumuueckast Kopposus. Knnetuka snekTpoxuMuyeckoit koppozuu. Kopposus metamios B
YCIIOBHSIX TEXHOJIOTHYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

[IpuHIMIBI ¥ METOABI 3aLUTHI OT KOPpo3uu. Koppo3MOHHOCTONKNE METAIIMYECKUE U HEMETAIUIMUECKHE
MaTepuaibl. MeToAbl 3alIUThl MAIlIUH U allapaToB XUMUYECKUX MTPOU3BOJICTB OT KOPpo3uu. THruOUTOpHI
KOPPO3UH. DIEKTPOXUMUYECKASI 3alIUTa. 3alUTHBIE TOKPHITHS.

Pasznen 4. Hemerasuinyeckue MaTepuabl

Matepuransl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX coequHEHNH. CTpOEHNE U CBOWCTBA IIOJIUMEPOB.
TepMopeakTUBHbBIE U TEPMOIUIACTUYHBIE MOJUMEPBI. CTPOCHUE U CBOMCTBA Mi1acTMacc. OCHOBHbBIE
Pa3HOBUAHOCTHU MPOMBILUICHHBIX OJIMMEPOB U Tu1acTMacc. ['a30HanoMHeHHbIE MIIaCTMACCHI.
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OcoOeHHOCTH CTPOEHUS, CBOMCTBA PE3MHOBBIX MaTepuasioB. Pe3nHbl 00111ero Ha3HauYeHus, CIICIHaIbHbIE
pe3UHBI U 00JaCTH UX MPUMEHEHUS.

Jlakokpacounsie MaTepuaisl (JIKM). OcunoBubie Buasl JIKM. Kpacku, naku, rpyHTOBKa, IIMATIEBKA.
Kepamunueckue marepuainbl. KoHCTpyKIIMOHHAs, HUHCTpYMEHTAJIbHAS U TEXHUYECKasi KepaMuKa.
Heopranuueckoe crexno. Kinaccuduxamnus cTekos o Ha3HaYeHUIO U 00J1acTi puMeHeHus. CUTauibl.
I'padut. AcOect. CBoiicTBa M 001aCTH MPUMECHCHHS.

CmazouHble Maciia, INIACTUYECKUE CMA3KH1, TBEP/IbIE CMa304HbIE MaTepuaibl. CMa304HO-0XJIAXKAAIOIINE
HKUJKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEepPHAIbI.

AHTHUQPUKINOHHBIE METAJUINYECKUE U HEMETAJUIMYECKHE MaTepHAIBL.

Kommo3zummonnsie Matepuansl (KM). O01mas xapakTeprucTika KOMIIO3UIIMOHHBIX MaTepuanoB. JlucnepcHo-
ynpoueHnHbie KM, cinoucteie KM, Bonokaucteie KM. KoMno3unmonsble Matepuainsl Ha METAIIMYECKON U
HeMeTtayumaeckoir ocHoBe. CAII (crieueHHbIE ATFOMUHUEBBIE TTOPOIITKH). APMUPOBAHHBIC TTOJIMMEPHBIE
MmaTepuaisl. Kepamuueckne KOMIO3UIIMOHHBIE MaTepHalIbl. Y TJIEPOJHbIE KOMIIO3UIIMOHHBIE MaTEPHAIIBI.
[TonsiTHsI 0 HAHOTEXHONOT X, HAaHOMaTepuanax. [I[puMeHeHre B TPOMBIIIIIEHHOCTH.

Pa3nes 5. JxoHOMHMYecKkH 000CHOBAHHBINH BHIOOP MaTepHaIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaNoOB Uil KOHKPETHOTO TEXHOJIOTHYeCKOro mporecca. Beioop
MaTepHaJIoB Ui TEXHOJOTH HeOpraHMUecKuX BemecTB. Kpurepuu u anroput™ BbIOOpa KOHCTPYKITMOHHBIX
MaTepraioB. DKOJOTUYECKUE U SKOHOMHUYECKHE aCIIeKThl MaTEPUAIOBEICHUS U 3alIUThl MATEPUAIIOB OT
KOppO3UH.

4. O0beM yueOHOM JUCUUIIJIMHBI

O0BeEM OUCIIUIUINHEI
Bunast yueOHoI paboThI

3E ‘ Axap. u. ‘ACTp.‘-I.

O01mas TPy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 108 81
KonTakTHas padoTa - ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexmum (JIek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KoHnrtakTHas camoctosTenbHas pabora 0,2 0,15
2,1

CaMocCTOsITENIbHOE U3YUYEHHUE PA3/EI0B IUCIUILIMHbI 75,8 56,85
Bua koHTpoJs: 3ader

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«IIpoexTHpOBaHME NMPOLECCOB U ANNMAPATOB XUMHYECKOH TEXHOJIOTHI»

1. Heab AMCHUNJIMHBI - CYIIECTBEHHO PACIIUPUTh, CUCTEMAaTU3UPOBATh U UCIIOIB30BATh HA MPAKTHKE
3HAHWA OCHOB THJIPABIMYECKUX, TEIUIOBBIX M MACCOOOMEHHBIX IPOIECCOB XUMHUYECKOW TEXHOJIOTHH,
MO3BOJIAIOIIMX BBIMTYCKHUKAaM OCYILECTBJISATh HAyYHO- HCCIIENOBATENIbCKYI0O M MPAKTHUYECKyI0 paboTy Ha
NpEANPUITUSIX.

2. B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUACH 10JI/KEH:

OO6nanath CIeayOUMMH YHUBEPCATHHBIMI KOMITETEHITUSIMU U HHINKATOPAMHU UX TIOCTHXKEHUS:

YK-2 - VK-2.1, YK-2.2, VK-2.3, VK-2.5, VK-2.6, YK-2.7, YK-2.8, YK-2.10.
YK-4 - YK-4.2.

O6nagath caeayoumMi NpodecCHOHaTbHBIMUA KOMIETEHIMSIMUA U HHANKATOPAMH UX JOCTH)KECHUS:

HK-1 - [IK-1.1.

IIK-2 - [1K-2.3.

3uamp:

- METO/IbI pacyeTa TeIulo- U MacCOOOMEHHBIX alapaTos;

- OCHOBHBIE IPUHIUIIBI OPTaHU3AMU TPOLIECCOB XUMUYECKON TEXHOJOTHH;

- TUTIOBBIE MTPOLIECCHI XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIUE annaparsl U METO/Ibl UX pacyeTa;
- METO/Ibl COCTABJICHUSI TEXHOJIOTHYECKUX CXEM C HAHECEHHEM BCEX aImaparoB.
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Ymemon:
- COCTaBJISITh MaTepUaIbHbIC M TETUIOBBIE OATAHCHI IJIsI CHCTEM Ta3-KUIKOCTh;
- pacCUUTHIBATh IMApaMETPHI TEILJIO- U MAaCCOOOMEHHOTO 00OPYIOBAHHS U HACOCOB;

- moadUpaTh CTaHJAPTHOE 000PYAOBAHNE, UCTIOIB3YEMOE B XUMHUUECKON MPOMBIIUIEHHOCTH.
Bnaoemso
- METO/I0JIOTHEN pacueTa OCHOBHBIX TapaMeTPOB I'MIPOMEXaHUYECKHX, TEIIOBBIX K MAaCCOOOMEHHBIX
IIPOLIECCOB;
- OCHOBaMH TMPaBHJIBLHOTO MO00pa TEIIO U MAaCCOOOMEHHOT'0 000PYI0BaHHS;

- METOJJaMH COCTaBJICHUS TEXHOJOTMUYECKHMX CXeM M Trpaduyeckoro u300pakeHHsI OCHOBHOTO
000opyToOBaHUs.

3. KpaTrkoe conepxanue q1uCUMILITHHBI.

BBenenne. ®u3nKo-XMMUYECKHUE OCHOBBI U OCOOCHHOCTHU YCIOBUI MPOBEIEHUS Ipoliecca pa3esieHus
KHUJIKMX TOMOTE€HHBIX cMecel pekTudukanueil. Onucanne NpUHIUITUAIBHONW CXeMbI PEKTH(PUKALIMOHHOM
YCTaHOBKH HETIpepbIBHOTO JeicTBUS. CpaBHEHHE U 001aCTU MPUMEHEHUS HACaJ0YHbIX U TapeIbyaThiX
KoJIOHH. ITocTpoenne paBHOBECHOM JIMHUM HA OCHOBE MOJYYEHHBIX MHINBUYaJIbHBIX 3aJaHUM.

Pasznea 1. Pacuér pekTupuKkanmoHHOM KOJIOHHBI.

1.1._PacuéT Haca04HO peKTH(PNKANNOHHON KOJOHHBI HENPEPbIBHOIO AeiicTBHSA (1J1s1 TPpex
pa3MepoB HACAJKH).

MarepuanbHblii  OanmaHc KoOJOHHBL Pacuér MuHUManmpHOro M pabouero (ruermMoBoro dwucia.
[Toctpoenne paboumx mauHUN. Pacuér ckopocTw mapoB W auamerpa KOJIOHHBI. OTmpeneneHue BBICOTHI
HACaJKu M0 MOAM(HUIMPOBAHHOMY YPaBHEHHUIO Maccoorepenaun. OnpezeneHue oOIEero 4nucia U BHICOTHI
eNHMUII ITepeHoca. Pacuér ruapaBindeckoro COnpoTUBICHUS HACAAKU.

1.2. PacuéT Tapenbuyaroil peKTH(GUKANNOHHONH KOJOHHBI HENIPEePbIBHOIO AeiicTBHS.

[IpenBapuTenbHblli BHIOOP Tapenok. MarepuanbHbIN OajaHC KOJOHHBI. Pacuér MUHHUMAaIbHOTO U
pabouero ¢ermoBoro uncia. Pacuer ckopoctu napoB u quamerpa KojdoHHBL [locTpoenne pabounx JTUHHIA.
Omnpenenenne BBICOTHI CBETIOTO CJOS KXUAKOCTH Ha Tapelike M IMapocojaepkaHus 0apOOTa)KHOTO CIOS.
Pacuér koaddunmentoB maccoornepenayn, ooIero ynciaa equHUI nepeHoca, 3pdexruBnoctu mo Mapdpu.
Pacuér BwIcOTHI KOJIOHHBI Ha ocHOBe KIIJ[ mo Mbapdpu ¢ mocTpoeHHeM KHHETHYECKOW TUHUHU. Pacuér
TUIPABIMYECKOIO CONPOTUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACA0YHOI U TapeJbyaToil KoJI0HH. ConmocraBiieHHe JaAHHBIX,
MOJIy4eHHBIX M0 NPOrpaMMaM KOMIILIOTEPHBIX U PYYHBIX pacuyéToB. BbI00p KOJIOHHBI.

Pasznea 2. PacuéTt u BbI0OOP Ten1000MEHHUKOB.

Pacuér u BEIOOD TEMII00OMEHHUKOB IO O0IIEl CXeMe: -pacyeT TEIIOBON Harpy3Ku; - ONPEIeICHHE
TEIUIOBOTO PeXUMa U CPeIHEN JBUKYIIEH CUIIBL; - MPUOIMKEHHAas OleHKa KO (UIIMEHTOB TEII00TAauH,
Ko uLreHTa Teronepeaun, MoBepXHOCTH Fop; - BEIOOp THIIA 1 HOPMAIM30BAaHHOTO BapHUaHTa
KOHCTPYKIUU; -OIlpe/ieJICHHE MapaMeTpOB KOHCTPYKIIMH (HaIpUMep, 715 KOKYXOTpyOHOTO
TEIIO0OMEHHUKA: Yncia TpyO U Yyuciia X0I0B, TMaMeTpa TpyO, TuameTpa Koxyxa, TOBEpXHOCTH
Ter1000MeHHUKa Fyopy U Ap.); - cOMOCTaBIeHNE OpUEHTUPOBOUHOM Fop U Fropu; - cOMOCTaBIeHNE TaHHBIX,
MOJYYEHHBIX TI0 IPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX PACU€TOB; -T'MIPABIMUECKUI pacyueT; - BEIOOp
ONTUMAJIFHOTO BapuaHTa TEIJI00OMEHHHUKA.

2.1. Pacuér K0o)XyxoTpyOUaTOro UCIIapuTEIIsl.

2.2. Pacuét koHACHCAaTOpa (KOXKYXOTpYyOUaTOTrO MU TUIACTHHYATOTO).

2.3. Pacuér nogorpeBarens (KOXKyXOTpyO4aToro WiH IacTUHYATOrO).

2.4. Pacuér XONOOWIBHHUKOB IUCTWIIISITA M KyOOBOro ocTaTka (KOXYyXOTpyOuyaThIX WM
MJIaCTUHYATBIX ).

Pazgen 3. 'mapoanHaMmuyeckue pac4érnbl.

3.1 Pacuér ruapaBIruecKoro ConpoTUBICHUs TPyOOIIPOBOIOB

3.2. Pacuér onTuManbpHBIX AUAMETPOB TPYyOOIIPOBOIOB

3.3. Pacuér u moxbop HacocoB

Pasznea 4. I'padpuyeckoe opopmiienue.

TexHonornueckas cxema. PekTu(HKaIMOHHAs KOJIOHHA ONIPEIEIIEHHOTO THIIA ¢ H300paKeHUEM
JeTaniell KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pazzene 1.

4. O0beM y4eOHOH TUCHHUILINHBI.
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O0BbeM U CIUIIIINHEI
Bun yueOHo# padoThI
3F Axkan. | Actp.
4. 4.

OO0masi Tpy10€eMKOCTb 1M CHUILTUHBI 2 72 54
KonrakTHas padora — ayIMTOPHbIE 3aHATHS: 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,56 56 42
KoHnrtakTHas camocTosTenbHas pabora 0,4 0,3

1,56
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 55,6 41,7
Buja nTOroBoro KOHTpoJIs: KypcoBoii mpoekT

AHHOTaNUA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«Teoperuyeckne 0CHOBBI TEXHOJIOTHH HEOPTaHUYECKHX BEIIECTB)

1. Heab AUCHUNIMHBI - TPUOOPETCHHE OOYYAIOMIMMUCS 3HAHUM W OCHOBHBIX MOHATUH O (PHU3HKO-
XUMHUYECKHX TIpoleccax, MPOTEKAIOUIMX IPH IPOBEIACHUS TEXHOJOTHMYECKUX OIepaluuil mnepepaboTKu
MUHEPAJIBHOTO  CHIPbs, TMOJyYEHUS NPOAYKTOB U (YHKIMOHAJIbHBIX MATEpUAIOB B TEXHOJOTHU
HEOPraHUYECKUX BEILECTB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obnadamyp cleayoMMU KOMIIETEHIIMSIMUA U MHUKATOPAMHU MX JIOCTHKCHUS:

IIK-2.2; [IK-2.3; IIK-5.1; TIK-5.3; IIK-6.2

3uams:

- (U3UKO-XMMHUYECKHE OCHOBBI TEXHOJIOTMH HEOPTaHMUECKUX BEIIECTB;

- o0mme TNPUHLMIBI  OCYIIECTBIECHUS  XHMHUYECKUX IPOLECCOB  MOJIYYEHUS  HEOPraHMYECKuX
(GYHKIIMOHAJIBHBIX MaT€PHAJIOB U MPOJYKTOB;

Ymemo:

- aHaJIM3UPOBATh B3aMMOCBSA3b TEXHOJOTMYECKUX MapaMeTpoB U 3(PGEKTUBHOCTH Mpoliecca M KauyecTBa
IPOJYKLHH;

- YOPAaBIATh CKOPOCTBIO U TOJHOTOM MPOTEKaHUs TEXHOJIOTUYECKUX MTPOLIECCOB.

Bnaodemu:

- OCHOBHBIMU MPHUHIMIIAMU TEPEpadOTKHM MHHEPAIBHOTO CBIPbS W TEXHOJOTMUYECKHUX IIPOIIECCOB
IIPOU3BOJICTBA HEOPTAHUYECKUX MTPOYKTOB U MAaTEPUAJIOB;

- OCHOBHBIMH CIIOCOOAaMU yTIpaBJICHHSI MHTEHCU(DUKAIIMY TEXHOJIOTMUYECKHUX MPOIIECCOB.

3. KpaTkoe coaep:kanue TUCHUIIIAHBI

Pa3znen 1. OcHOBHBIE TpyHmbl MPOU3BOAUMBIX HEOPTraHMYECKHX BEIIECTB M MX KJIacCH(UKaIUS.
MunepanbHble yaoopeHus. @yHKINOHATIbHbIE HEOPTaHNYECKNE MaTepUalbl: KaTaau3aTopbl U aJCOPOEHTHI.
ChIpbe B TEXHOJOTHH HEOPTaHUYECKHUX BELIECTB U MaTEPUaJIOB.

OCHOBHBIE THUIIBI TIPOLECCOB, IMPUMEHSEMBIX B IIPOM3BOJCTBE HEOPraHMYECKHX BEILECTB C
UCIIOJIb30BAHUEM TETEPOreHHBIX CHCTEM TIa3-)KUJIKOCThb, TIa3-TBEPHOE, >KHUIKOCTh-TBEPJOEC, KUIKOCTh-
KHUJIKOCTb, KUAKOCTh-ra3. OCOOEHHOCTH XMMHUKO-TEXHOJIOTUYECKUX CHUCTEM TEXHOJIOTUH HEOPTaHUYECKUX
BEIIIECTB.

IIpouecc pacTBOpeHMs] TBEPIABIX BEIIECTB: TEPMOJIMHAMHUKA IpPOIECcCa, CKOPOCTh PACTBOPEHUS.
DuU3NYECKOe U XUMUYECKOE pacTBOpEeHUE. BhlllienaunBanue.

Kpucrannuzanus u ocaxxaenue u3 pactBopoB. CriocoObl kpuctaumsanuu. O6pa3oBaHue 3apoIbIIei
KpucTauioB. ['eTeporeHHOe W TOMOTeHHOE oOpa3oBaHue 3apojblmei. Poct kpuctammoB. MaccoBas
kpuctanuzanus. Crtapenne ocajgka. CBONCTBA KPUCTAIUIMUECKUX BEIIECTB.

AOGcopOuust Ta30B KHIKOCTSIMH. PacTBOpMMOCTH Ta30B B HEMOABMKHBIX JKUIKOCTSIX. CKOpPOCTH
abcopO1MK ra30B HEMOABMKHBIMU JKUIKOCTAMHU. AOGCOPOIIHS TepeMEeIINBAEMbIMHU KUIKOCTMHU.
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Okctpakuud. KomnyecTBeHHbIE XapaKTEPUCTUKU SKCTPAKIIMOHHOTO Mpoliecca. TUIbl SKCTPAreHTOB U
MeXaHMU3MBbI dKcTpakuuu. Cuneprerudeckuii A3¢GexT npu UCHOIb30BaHUU CMECH 3KCTpareHToB. KuHetnka
nporiecca dkctpakiuuu. CBONCTBa 3KCTpareHTa u ero BeIOOP.

Pasznen 2. AncopOumsi, ee ocooeHHocTH. CTPyKTypa W IPUMEHEHHE TTPOMBIIIUICHHBIX aJICOPOCHTOB.
AncopOrionHoe paBHOBecue. Teopusi MOHOMOJEKYJSpHOW ancopOumu. Teopus NOIMMOJIEKYISIPHOM
agcop6muu. Teopus 00beMHOTO 3anmoiHeHHs op. KnuHeTtnka aacopOoum.

Nonnsiii oomen. Knaccudukanus u cuHTe3 HMOHUTOB. PaBHOBecwe woHHOTO oOMeHa. CBoHCTBa
nonutoB. HaGyxanue monutoB. EMKOCTE MOHUTOB. CEJIEKTUBHOCTh HOHHOTO oOMeHa. KuHeTnka MOHHOTO
oOMeHa. [IpuMeHeHne HOHHOTO OOMEHa U METOJIbI €r0 OCYIIeCTBIIeHUs. J[MHaMKa HOHHOTO OOMEHa.

Karanu3. Mexanusmbl ¥ Buabl KaTanu3a. KuHeTMka TreTeporeHHO-KaTaIUTUYECKOrO Ipoliecca.
CTpyKTypa, COCTAaB M TUIIBI KaTaIM3aTopoB. CBONCTBA KaTaIU3aTOPOB.

OboramieHne XMMHYECKOTO ChIpbs. TeXHOJIOTrHYeCKre MoKa3aTenu mnpoiecca odorameHus. CrocoOsr
oboramenns. dnoranusa. Mexanusm mporiecca, crocoObl ¢uiotanuu. droTarmoHHbIe peareHThl. BimsHue
pa3MepoB YaCTHII U My3bIPEKOB BO3yxa Ha (uoTamnuio. CxeMbl QIioTamum.

4. O0beM y4eOHOI JUCHUIJIMHBI

O0BpeM TUCIUIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[Ipaktrueckue 3austus (113) 0,89 32 24
CamocTosiTesbHasi padora 2,22 80 60
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,22 80 60
Bua koHnTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpomMe)KyTOUYHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«TexHOJI0THA KATAJIN3ATOPOB)

1 Heab AuCUMIVIMHBI — TpUOOpeTeHHE OOYYAIOUMMHCA YIIyOJIEHHBIX 3HAHWNA, HEOOXOIUMBIX
crenuaiucTaM B 00JacTM  TEXHOJOTMM  KaTalu3aTOpoB [UIsl  MOCIEAYIOUIEH  MPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOH ¥ HAyYHO-HUCCIIENOBATEIbCKONW AESITETbHOCTH B TOJNYYCHHH MPOIYKIIMH 3aJaHHOTO
KayecTBa U TEXHUYECKHU IPaMOTHOTO €€ MPUMEHEHUSI.

2 B pe3yabTaTe U3y4eHUs] TUCHUILTHHBI 00YYAIOIIUIICS T0JIKeH:

Obnadams CIenyOIIMMU KOMIIETEHIIUSAMHE U WHAUKaTopamu ux aoctwkenus: [1K-2.2, TIK-2.3, TIK-
5.1, IIK-5.3, TIK-6.1.

3nameo:

- COCTaB M CBOMCTBA KaTaJIM3aTOPOB;

- METOJIbl TIOJyYEHUS! KaTallu3aToOpoB, OCOOEHHOCTH MPOBEACHUS CTAaIui MPOU3BOJCTBA U MX BIHSHHUE HA
CBOICTBa KOHEYHOTO MPOJIYKTA;

- OCHOBBI ()OPMOBAHHS ¥ TEPMOOOPAOOTKH KaTAIN3aTOPOB U HOCHUTEIICH,

- 000pyI0BaHKE B MPOU3BOJICTBE KATATH3ATOPOB.

Ymems:

- aHATU3UPOBATH B3aUMOCBSI3b COCTaBa CBHIPhS, TEXHOJIOTMUYECKUX IMAPAMETPOB M CBOWCTB MOTy4aeMBIX
KaTaJn3aTopOB;

- 000CHOBATh M COCTABUTH TEXHOJOTHYECKYIO CXEMY KaTaan3aTopa 3aJaHHOT0 COCTaBa U CBOMCTB.
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- MPOBOJUTH MCCIIEAOBAHUS 10 33IaHHBIM METOIMKAM M aHAJTH3UPOBATH PE3YIbTaThl IKCIIEPUMEHTOB;
Braoems:

- 3HAaHUSMU TEXHOJIOTUHU KAaTAIU3aTOPOB 3aIaHHOTO COCTaBa U (DOPMBEI;

- NpPUHLUIAMU TO0J00pa TEXHOJIOTMYECKON cXeMbl M O0OpYyIOBaHHS B IMOJIYYEHHUU KaTaau3aTOpOB MJIs
Pa3TUYHBIX TPOU3BOJICTBEHHBIX MPOIECCOB.

3 Kpartkoe coaep:xaHue JUCUMILIHHbI
Pa3zoen 1. Ocnoswbt mexnonozcuu kamaiusamopos

Brenenue. OcHoBHble moOHATUA. (CoCTaB KaTaJIW3aToOpOB, ITPOMOTOPHI. TpeboBanusl,
npenbsBiIsieMble K  IPOMBIIUICHHBIM  KaTanu3atopaMm. (CBOHCTBa  KaTaluM3aTOpOB:  aKTUBHOCTD,
CCJICKTHBHOCTb, yJIENbHASI TMOBEPXHOCTh M TIOPUCTOCTh, MEXaHWYEeCKas NPOYHOCTh, TEPMOCTOHKOCTD,
AI0YCTOWYUBOCTb, TEIUIOMPOBOIHOCTb, TEMIIEpaTypa 3aKUTaHUs, CTOMMOCTb. VIcXonHOE ChIppe MpH
MOJTy4eHUH KaTanu3aTopoB. OCHOBBI U CITOCOOBI MTOJTYUEHUS KaTanu3aToOpoB  THIIBI KaTaJan3aTOPOB:
CMEIlIaHHble, OCa)X/JCHHbIC, IUIaBJIEHbIC, CKEJIETHbIE, HAHECEHHbIe, KaTalIu3aToOpbl Ha OCHOBE MPHUPOJHBIX
MaTepuajioB M METOJAbl MX MoyydeHus. [lnaBiieHble KaTalu3aToOpbl M CKEJNETHbIE KOHTAKTHBIE MAacChI:
IUTATUHOBBIM CETUaThI KaTajau3aTop OKHUCIEHHS aMMHaka, >KEeJIe3HbIN KaTalu3aTop CHHTe3a aMMHUakKa.
MexaHnuecKoe CMEIICHUE KOMIIOHEHTOB: CYXOHW M MOKPBIM CIOCOOBI, KaTaau3aTop CHHTE3a METaHOJa.
OcHOBHBIE CTaIUU B MMPOU3BOICTBE OCAXKIEHHBIX KaTalH3aTOPOB: PACTBOPEHUE, OCAKACHHE (COOCAKICHNUE),
bunpTpoBaHWE, MPOMBIBKA oOcaaka, (OpPMOBKA KaTalM3aTtopa, CyIIka, MpokanuBaHue. OcaxIecHHBIC
KaTaJau3aTopbl KOHBEPCHUU OKcuaa yriepona. GopMUPOBAHHE KPHUCTAUIMYECKOM M MOPUCTOU CTPYKTYpPBI
KaTajan3aTopa Ha CTaIuH OCAXACHHS. 30JIb-Tellb MeTO/A. VIOHHBI 00MEH B MPOM3BOACTBE KAaTAIH3aTOPOB,
KaTaJu3aTopbl C MOJIEKYISIPHO-CUTOBBIM d3(dekroM. CrnocoObl MPOMBIBKM OCAJKOB: JEKaHTAIMs,
penyabnanus u Jip.

Tepmudeckass oOpaboTka KaTaldM3aTOpoOB: Cymika W  nOpokaimmBaHue. CrocoObl  CYIIKH:
BBEIMOpQ)XKHUBaHHUE, CyOIUMAaIusi, KOHBEKTUBHAs, KOHTAKTHAs, PAcTbUIMTENbHAs. METOAbl peryaupoOBaHUS
MOPUCTOM CTPYKTYpbl KaTaJW3aTOpPOB B Ipolecce TepMooOpadoTku. dopmoBaHME KaTalIu3aTopoB U
HOcHTeNeH: (OopMOBaHWE W3 CYCICH3UH, 30JIed U pacTBOPOB — razo- W xkuukodasHoe QopmoBaHue
(koarymsiiusi B Karie, pachbUieHHe), JIpoOJeHWE TBEPIOTO MaTepuana, (OPMOBAHHE IOPOIIKOB
(TabnmeTHpoBaHue, IpaHYIMPOBAHUE OKAaThIBaHUEM), (popMoOBaHME TAacT (IKCTPY3Hs, BMa3bIBAHUE IACTHI).
OcHOBBI  3KCTpY3UOHHOTO  (opmoBaHus. (OCHOBHbIE TMOJOXKEHUS (PUINKO-XUMHYECKON MeXaHUKU
TUCTIEPCHBIX CHUCTEM. METOIbl MCCIeIOBAaHUS U YIPABICHUS PEOJOTHYCCKUMH CBOMCTBAMH (OPMYEMBIX
JUCTIEPCHBIX CUCTEM.

OCHOBHBIE HOCUTENIHM KAaTaau3aTOPOB (OKCH] aFOMUHUS, IICOTUTHI, CHIIUKArellb, aKTUBHBIN YTOJIb U
Ip.), UX CBOWCTBA M MeTOAbl moiydeHus. CrocoObl HaHECEHUS AKTUBHBIX KOMIIOHEHTOB Ha HOCHTEINb:
HAHECCHHE W3 PACIJIaBOB, U3 PACTBOPOB, M3 KOJUIOMIHBIX CHUCTEM. AJCOPOLMOHHBICE W MPOMUTOYHBIC
Karanu3aTopel. [IponmuTka OKyHaHHWEM, ONPLICKMBAHHWEM, C YHapuBaHHEM pacTBopa. PerynupoBanue
rryouHbl TTponuTku. OKCH allOMUHUS KaK HOCUTENbh M KaTalau3aTop, €ro IMOJy4eHHe W IpHUMEHEHUE.
KaranuzaTopsl 04MCTKH OTXOASIIUX ra30B.

Pasoen 2. Texnonocuueckue cxemvl nonyuenus Kamaiu3amopos

TexHonOrMueckre Ccxembl MOJMyYeHHUs KaTalu3aTOpOB Ha MpUMepe KaTalau3aTOpOB OKHUCICHUS
MOHOOKCHJA YTIEpoaa, KaTaau3aTOpOB OYHCTKH BBIXJIOMHBIX Ta30B aBTOTPAHCIIOPTA, KaTaIM3aTOPOB
OKHUCJICHHUS OpraHMYeCKHX BEIIECTB B CTOYHBIX BOJAAX, KOHBEPCHUU MPHUPOAHOTO Traza u ap. CocraBieHue
CXEM TIO 3aJlaHHBIM COCTaBaM W YCJIOBHSIM MCIOJIL30BAaHUS KaTalu3aTopoB. Perienne 3aqad mo moxydyeHuto
OCKICHHBIX U HAHECEHHBIX KaTaJIN3aTOPOB.

4 O0beM yueOHO# JUCUMIIJIMHBI

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

O01mas TPy10eMKOCTh TUCHHUIIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[Ipaktrueckue 3ausrus (113) 0,89 32 24
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CamocrosiTesbHasi padoTa 2,11 76 57

KonrtakTHas camoctosTenbHas pabora 114 0,4 0,3

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHbI ' 76,6 57,5
Bua uTOoroBoro KOHTpoJIsi: 3a4deT ¢ OLEHKOM

AHHOTanuUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«TexHO0JIOTHSI HEOPTAHNYECKHX BElIeCTB: KATATUTHYECKHE PO ecChD

1 Heap AucHMIIMHBI — TpuoOpereHHe OOy4YaIOMIMMHUCS 3HAHMKA M KOMIIETEHIMH B oOjactu
TEXHOJIOTUM HEOPTaHWYECKUX BEIIECTB, BKJIIOYAs KaTAIUTHYECKHE MPOIECCHl M UX OCOOEHHOCTH B
TEXHOJIOTUM OCHOBHOT'O HEOPraHWYECKOTO CHHTE3a, a TAKXKE M3yUeHHE (PU3NKO-XUMHUYECKIX OCHOB U
(baxkTOpOB, BIMSAIOMINX HA HEOPTAaHWIECKUE ITPOIIECCHI.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:
Obaaoamse CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
[1K-2.3, TIK-5.1, [1K-5.3, TIK-6.1, [1K-6.2

3HATH:

- OCHOBHBIC IIOHATHUA TCEXHOJOTUHU HeOpFaHI/I‘IeCKHX BCIICCTB MU KATAJIUTHUYCCKUX npouecc0B,
MIPEICTABJICHHUH O €€ OTINYUTEIHLHON 0COOCHHOCTH;

- OCHOBHBEIC SaKOHOMepHOCTI/I TCXHOJIOT'A HeOpFaHI/I‘IeCKHX BCIICCTB U1 OCHOBHBIX HeOpFaHI/I‘IeCKHX
MIPOJIYKTaX CBS3aHHOTO a30Ta M CEPHON KHUCIIOTHI.

YMETh:
- HCIOJIB30BaTb MCTOJAbI HCCICAOBAHUA HW OINPCACICHUA TMapaMCTPOB MPOLIECCCOB OCHOBHOI'O

HEOPraHWYECKOI0 CUHTE3a;
- aHANU3MpOBATh B3aUMOCBS3b TEXHOJOTHYECKHX IapamMeTpoB M 3(PGEKTUBHOCTH Mpolecca U
KaueCTBO NPOIYKLINH;

- MPOBOAUTH KCIIEPUMEHTHI 110 3aIaHHBIM METOANKAM;

- aHAJIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB;

BJAJ€Th:
- METOAaMH KQYC€CTBCHHOI'O M KOJIMYECTBCHHOI'O aHAJIN3a HCOPIraHUYCCKUX BCIIICCTB,

- METOAaMH TCOPETUYCCKOI0O M JSKCICPUMCHTAJIIBHOTO HCCICAOBAHHA TCXHOJOIMYCCKHX IIPOLCCCOB
IMPONU3BOJACTBA HCOPraHMYCCKHUX BEHICCTB U MAaTCPHATIOB,

- MCTOAaMHU OMPCACIICHUA MapaMETPOB MATCMATUUYCCKUX MoOJee TEXHOJIOTHYSCKUX arraparoB I10
SKCHICPUMCHTAIIbHBIM JaHHBIM.

3 Kpartkoe conep:kaHue JMCIUILTHHBI
Pazgen 1. ®u3uKO-XUMHMYECKHME OCHOBBI M TEXHOJIOTHM MPOLECCOB pa3lejieHHsl Ta30oBbIX cMeceil
CJIOKHOT0 COCTABA M CHHTE3a MPOAYKTOB OCHOBHOI'0 HEOPTaHUYeCKOr0 CHHTE3a

IIpouecchbl 0YMCTKHU ra30BbIX MOTOKOB OT BPeAHbIX PpUMecei

Karanutuueckoe  rugpupoBaHue U JETHAPUPOBAHHE  CEPOOPraHUYECKHX  COENMHEHUH.
Karanutudeckast 04uCTKa OTXOSIINX Ta30B OT OKCHJIA a30Ta U Cepbl. AJICOPOIIMOHHBIE METOIbI OUUCTKU H
pazneneHus razoB. AIcopOLMOHHAs OCYIIKa ra30B. AJCOPOIIMOHHAS OUYMCTKA OTXOMASIIUX ra30B OT OKCHJIOB
yriaepoaa, cepbl U a3oTa. AOCOpOIMOHHAs OYHMCTKA Ta30B OT OKCHIOB YIJIepOJa, COSAUHEHHM CEpBHI.
KpI/IOFeHHBIe MMPpOLCCChl OYUCTKHU U pa3ACIICHUA I'a30B, TCPMOANHAMUKA PO ECCa.

Heopranuuyeckue CHHTE3bI HA OCHOBE I'a30BOr0 ChIpPbs

Cunre3 ammuaka. @OU3NKO-XUMHYECKHE OCHOBHI CHHTe3a. TexHomorus mporiecca. (OcoOeHHOCTH
SHEPrOTEXHOJIOTHH TIPU MOTYYCHUHA aMMHUAaKa.

TexHomorus pa3z0aBiICHHOW a30THOW KHUCIOTHI. [IpOMBITIUICHHBIE arperatbl MPOW3BOJICTBA pPa30aBICHHON
A30THOH KUCJIOTHI, HX KIACCU(UKALIUS IO TEXHOJIOTHICCKUM MapaMeTpaM.
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TexHOIOTHS KOHIEHTPUPOBAHHOW a30THOW KHUCIOTHL. OCHOBBI KOHIIGHTPUPOBaHUS Pa30aBICHHOW a30THON
KHCIJIOTBI U TIPSIMOM CITOCOO TIOJTyYCHUS KOHIICHTPHUPOBAHHOM.

TexHomorus cepHOM KuCHOTHL. I[lomydeHue CEpHOM KHUCIOTHI METOJOM JIBOMHOTO KOHTAKTHUPOBAaHUA U
nBoiHOM abcopormu (JIK-J1A).

[Momyuenue ammuayHOW cenUTphl. TexHonorus cynbdara ammonms. CuHTe3 KapOamMuma (MOYCBUHBI.
TexHonorus mpotecca ¢ >XUIKOCTHBIM pelukiIioM. CTPUIIUHT — MPOIECC NOTYyUYCHUS MOUYCBUHBI.

Pazgen 2. QOco0eHHOCTH anmaparypbl W  TeXHOJOIM4YeCKOro odgopmMieHue MpoueccoB
HEOPraHU4ecKoOro CHHTe3a
BapuaHTBl TEXHOJOTHUYECKOW peaM3alliyd IMPOIECCOB TEPMUUYECKOW MepepabOTKH BEIIECTB M HX

CpPaBHEHHME I10 CTEIEHM HU3BJICUEHUS LEJEBOr0 MPOJYKTa, 3aTpaTaM M BO3MOKHOCTH YTHIJIM3AI[MH OTXOJOB.
XapakTepHucTUKa OCHOBHBIX aIlllapaToB.
KoHCcTpyKkTHBHBIE 0COOEHHOCTH 3JEKTPOIU3EPOB IS PA3I0KEHUS BOJHBIX XJIOPUIOB.
TexHonornueckoe ohopmieHne aIcOpOLMOHHBIX MPOLIECCOB.
TexHonornyeckre cxeMbl CHHTE3a aMMHUaKa U 0COOEHHOCTH 000PyIOBaHHUS.
KoHCTpyKTHBHBIE OCOOCHHOCTH OCHOBHOTO OOOPYAOBAaHHS NPOHM3BOJCTBA a30THOW KHCIOTHI H
KapOamua.
Pasznea 3. PemieHust 3K0J10rn4ecKux MpoodJeM TeXHOJOIMM OCHOBHOT0 HEOPraHM4YeCKOr0 CHHTe3a

Pemmenus 3xonoru4eckux mpodsieM TEXHOIOTHH HEOPraHMIeCKOTro BEIIeCTB

OCHOBHBIE 2KOJIOTHYECKUE MPOOIEMBI U UX PEIICHUE TMPH MOTYYCHHH BOJOPOJIA M CHHTE3-Ta30B.

[TpoGieMbl OXpaHbl OKPY>KAIOIIEH Cpebl AIEKTPOXUMUIECKUX MTPOU3BOJICTB.

[TpoGieMbl 3KOJIOTUY TPY CUHTE3€ aMMHaKa.

[IpoGnemsl 3arpsi3HeHus atMocepbl OTXOISAIIMMH Tra3aMu IMpPU MPOU3BOJACTBE pa30aBIeHHOW W
KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTHI.

[IpoGnembl 3arpsi3HEHUs OKpY’Kalolled cpenbl MPU MOJyYEHUU CEPHOM KHUCIOTHI U IMYTH UX
pelieHus.

JleTokcuKaIusl OTXOASIINX Ta30B U OUUCTKA CTOYHBIX BOJ] B HEOPraHUYECKOM ITPOU3BOCTBE.

4 O0beM yueOHOH TUCHUILINHBI

Buj yueoHoii paGoThI 3E 131(311. 2CTP'
O01mas TPy10eMKOCTh TUCHMILIHHBI 6 216 162
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 2,67 96 72
Jlexmu 1,333 48 36
[Tpaxtrueckue 3anstus (113) 1,333 48 36
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesibHasi padora 3.333 84 63
CaMocCTOsATENbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHbI 3,333 84 63
Bua konTpoJs:

JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHYy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«TexHO0JIOTHSI HEOPTrAaHNYECKHX BelleCTB: MUHEPAJIbHbIE YAI00peHHUs U COTI)

1 Heab AMCUMIVIMHBI COCTOUT B MPHOOpPETeHHH OOYYaAIOIIMMUCS YIIIYOJCHHBIX 3HAHUH U
IPAaKTUYECKUX HABBIKOB B 00JAaCTH (PM3UKO-XMMHYECKMX OCHOB M TEXHOJOTHH IOJYyYEHUsS MHHEPAIbHBIX
yIoOpeHuit 1 coJiell ¥ UCTI0Ib30BAHNY UX B MPO(ECCHOHAIBHOM eI TeIbHOCTH.

2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:
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Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

IIK-2.3, IIK-5.1, I[IK-5.3, IIK-6.1, IIK-6.2

B pe3ynbrare n3yueHus: AUCUUILTUHBI CTYJCHT OakamaBprara JOKEH:

3namo:

— KJacCU(UKAIUIO U XUMHUYECKHUE CBOMCTBA MPOAYKTOB OCHOBHOT'O HEOPTaHMUYECKOTO CHHTE3a;

—  (UBHKO-XMMHYECKHX OCHOB TIOJIYYCHHS M CTIOJb30BaHUSI HEOPTaHUYECKUX BEIIECTB U MaTEPUAIIOB

— HAYYHO-TEXHUYECKYI0 MH(POPMAIINIO, OTCUYECTBEHHBIN U 3apy0eKHBIH OIBIT IO BRIOPAaHHOU TeME;

— TEXHOJIOTUYECKUE MPUHIUIIBI OCYIIECTBICHHUS XUMHUYECKUX MTPOILIECCOB MOJYYEHHUS, MUHEPATbHBIX COJIEH
U y1oOpeHmuii;

Ymemn:

— TPOBOAUTH AHAIM3 ChIPbS, MAaTEPUAJIOB U TOTOBOW MPOIYKIIMH, OCYIIECTBIATH OIEHKY pE3yJIbTaTOB
aHaIu3a;

— HCHOJIb30BaTh METO/IbI UCCIIEIOBAHUS U OMPEACIICHUS TAPaMETPOB TEXHOJIOTUYECKUX ITPOLIECCOB;

— aHAJM3UPOBATh B3aUMOCBS3b TEXHOJOTUYECKHUX MapaMeTpoB ¢ A3(HPEKTUBHOCTHIO MPOIECcca U Ka4eCTBOM
IPOIYKLHH;

— MPOBOAUTH IKCIIEPUMEHTHI MO 3aIaHHBIM METOAMKAM; aHAJIU3UPOBATH PE3YyIbTAThl SKCIEPUMEHTOB.

Bnaoems:

— METOJIaMH pacyeTa HEOOXOJUMBIX TEXHOJOTHYECKHUX MapaMeTpOB HAa OCHOBE IKCIICPUMEHTAIBHBIX H
JUTEPaTyPHBIX JAHHBIX;

— METOJIaMU TEOPETUYECKOTO0 U SKCHEPUMEHTAIBHOTO HCCIEAOBAHUS TEXHOJOTMYECKUX IMPOIIECCOB
MIPOU3BOACTBA HEOPTraHUYECKUX BEIECTB;

— METOJaMH MOJYYEHHUS U UCIIOJIb30BaHUS HEOPTaHUYECKUX BEIIECTB U MAaTEPUAJIOB.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazgen 1. OO0mue cBelxeHnsi 0 NMPOAYKTAX HeOpPraHu4Yeckoil xumum. BpeneHue. 3HaueHue
MPOJYKTOB TEXHOJIOTMH HEOPTaHMYECKUX BEIIECTB B JKOHOMHUKE CTpaHbl. Ponb ymoOpeHuid B KU3HH
pactenuii. CrIpb€ U PHEPTHUS ISl TIPOU3BOJICTBA KUCIIOT, COJICH U YIOOPECHUHA.

Paznen 2. PaBHoBecHe M KHHETHKAa B TEXHOJOTHM HeOPraHMYecKHMX BellecTB. PaBHoBecue u
KMHETUKAa B BOJIHOCOJIEBBIX M COJIEIUIaBKUX cucTtemax. lIpumeHeHWe auarpaMm pacTBOPUMOCTH B
TEXHOJIOTMM HEOPTaHUYECKUX BEIIECTB.

Paszgen 3. TumoBble mpouecchbl W ONEPalMM B TEXHOJOIMM HEOPraHUYEeCKHX BellecTB.
PacTBOpeHre M KpUCTAUIM3AIUU COJIEH, pa3felieHue COJeH W MPUPOIHBIX MHHEPAIOB, TEPMOOOpPaOOTKa,
rpaHyJIUPOBaHHUE. [ UTPOCKOMMYHOCTH U CIIEKUBAEMOCTh MUHEPATBLHBIX YI0OPEHUH.

Paznen 4. TexHonormsi OCHOBHBIX MHMHEpPAJbHBIX YyAoOpeHui. IIpom3BOACTBO a30THBIX,
KATUUHBIX, (OCHOPHBIX, CJIOXKHBIX, CMENIAHHBIX ¥ MHUKPOYIOOPEHHH. DKOJOTHYECKHUE ACIICKTHI
MIPOU3BOJICTBA PA3IMYHBIX BHIOB yI0OPECHHIA

4 O0beM yueOHO# JUCUMIIJIMHBI

5 O0BeEM OUCIUIUINHEI
Bun yse6roi padots: 3E Akaj. u. Actp. 4.
OO6m1ast TpyA0€MKOCTh JUCITUTUTHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 2,23 80 60
Jlexuu 1,72 62 46,5
[Tpaktuueckue 3ansatus (I113) 0,5 18 13,5
JlaGopaTtopusie padoTs (JIP) } - -
CamocTosiTesibHasi padboTa 3,77 136 102
KoHnrakTHas camocrositensHas pabora 0,4 0,3
3,77
CaMOCTOSITETTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 135,6 101,7
Buabl KoHTpOJIA: 3a4deT ¢ OLEHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«OCHOBBI KBAHTOBOI XMMIH HEOPTAaHMYECKHUX BelIeCTB»

1 Ileab IUCHUNUIMHBI — COCTOUT B U3yYEHUM OCHOBHBIX IIOHSTUNA COBPEMEHHON KBaHTOBOW XMMHUU U
KBaHTOBO-XMMHYECKMX METOJIOB pacyeTa CTPOEHUS U CBOWCTB XUMHUYECKMX CHCTEM; BO BBEICHHH
CTYJICHTOB B KPYT' OCHOBHBIX MPEACTABICHUI 0 XUMHUECKOU CBSI3M U MEKMOJICKYJISIPHBIX B3aUMOJICUCTBUSIX
U O3HAKOMJICHMM Ha 3TOH OCHOBE C OCOOCHHOCTSIMM XMMHYECKOW CBSI3M B XMMHUYECKHX BEIIECTBAX U
OOYCIIOBJICHHBIX OJTHUM CBOWCTBAMHU MAaTEpHUANiOB; B OCBOEHUU pabdOTHI C OCHOBHBIMH KBaHTOBO-
XUMHUYECKHUMH KOMIIBIOTEPHBIMU ITPOrpaMMaMU, UCITOJIb3YEMBbIMH Ha MPAKTUKE.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHbI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

IIK-2.1, I[IK-2.2, [IK-2.3, [IK-4.1, I1IK-4.2, [IK-4.3

3uams:
- OCHOBHBIE TIOJIOXKEHUS KBAHTOBOM XWMHH, COBPEMEHHOW TEOPUM XUMHUYECKOW CBSI3M M
MEXMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U IPUMEPHI €€ MPUMEHEHUSI K KOHKPETHBIM XUMUUYECKUM CHCTEMaM;
- TPUHLUNBI KOJWYECTBEHHOW XapaKTEepU3allMM aTOMHOM W 3JEKTPOHHOM CTPYKTYPbI MOJIEKYJISPHBIX
CHUCTEM;
- OCHOBHBIE B3aMOCBSI3U MEX/1Y 3JIEKTPOHHON CTPYKTYpOil M GU3UKO-XMMUYECKUMHU CBOMCTBAMH BEIIECTB,
JeKalllie B OCHOBE YIIPABJICHUS CBOMCTBAMU;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHX pPAaCUETHBIX METOJOB MU 00JacTu HX
MPUMEHUMOCTH.

Ymemn:
- IPUMEHSTh KBAaHTOBO-XMMUYECKHE MOJXOJbI U METOJbI JJII pacyeTa, MHTEPIPETAUUd U MpeACcKa3aHus
CTPOEHHUSI U CBOWCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:
- JIEMEHTapHBIMHU HAaBBIKAMH IPUMEHEHHSI KBAHTOBO-XMMHYECKUX MOAXOA0B U METOJIOB U UHTEPIIPETALUU
pe3yJabTAaTOB MPHU PEHICHUH TMPAKTUUYECKUX TEXHOJOTMYECKUX 3a7ad W CTaHAapTHBIMH  KBAaHTOBO-
XUMHAYECKHUMH KOMIIBIOTEPHBIMU ITPOrpaMMaMU.

3 KpaTkoe coaep:kanue TUCHUNIHHBI
Bseoenue. Ilpenmer kBaHTOBOW XMMHU. Poilb KBaHTOBOW XMMHHM B ONMHMCAaHUU XUMUYECKUX SBICHUH U
poreccoB. B3anMocCBsA3b KIIACCUUECKOW U KBAHTOBOM MOJIEIEH MOJIEKYI.
Pazoen 1. Obwue npunyunsvt K8AHMOBOU XUMUU
1.2.  OcHOBHBIE IPUOIMKEHUS.
OCHOBHBIE TIOJIOKEHUS KBAHTOBOW MEXaHWKH. BapuarmoOHHBI METO] HAXOXACHHUS BOJTHOBBIX (DYHKITHIA.
[IpubnuxeHne HE3aBUCHMBIX YacTHIl. METOJ CaMOCOTJIACOBAHHOTO MO s aromMoB. [IpubmmxenHwue
HEHTPAJIBHOTO MOoJIL. ATOMHBIE OpOUTANIN U UX XapaKTEPUCTHKHU.
1.3. OxHO3IEKTPOHHBIC U MHOTO3JIEKTPOHHBIC BOTHOBBIE (PYHKIIMHM U METOJIBI UX pacyera.
AHTHCUMMETPUYHOCTh JJEKTPOHHOW BOJIHOBOM (yHkmuu. CrnmH-opOutanu. [lerepmuHant Creltepa.
Beenenne B metonel Xaprpu-®oka n Kona-Illama, xumuueckass TpaKTOBKAa pe3yJbTaTOB. DJIEKTPOHHBIE
KOH(UTYpali aTOMOB C TOYKU 3pEHUSI KBAHTOBOW XHUMHUH.
Paszoen 2. Memoowr keanmogou xumuu
2.1. MonekyngpHas CTpYKTypa, JIEKTPOHHAS KOPPETSALIHSL.
[Mpubnuxenne bopra-Onmnenreiimepa, aquadaTndecKuil MOTEHIMAN U TIOHATHE MOJEKYISIPHOU CTPYKTYPHI.
Metonpt Xaptpu-®oka u Kona-llloma s monekynwl. [lpubmmkenne MO JIKAO. DnextponHas
Koppemsiius. Meton KOHGUTYpallMOHHOTO B3auMopewcTBus. Teopus Bo3mymieHWi. Pacuer sHeprum
JUCCOIMAIMU XUMUYECKUX CBS3EH.
2.2. Hesmnupuueckue 1 MoIy>MIUPUUECKUE METOIBI.
Hepapxuss METOJOB KBAaHTOBOM XuMHU. Heammupudeckass KBaHTOBas XWUMHUA. ba3ucHbie (QYHKIUH IS
HEOMITUPUYECKUX PAacdyeTOB. ATOMHBIC M MOJEKYJSpHbIe Oa3ucHble HAOOpbl. Posib 0Ga3uCHBIX (QYHKIUIH B
ONMCAHUU CBOWMCTB MoJiekynl. llomysmnupuueckue MeTonpl. BaneHTHOe NPUOIMKEHHE. T-3JIEKTPOHHOE
npubmmxenune. Meton Ilappusepa-ITomna-ITappa. [IpocToit 1 pacmupeHHbId MeToabl XIOKKeIs. TOYHOCTD
KBaHTOBO-XMMHUYECKHX PACUE€TOB CBOKCTB MOJIEKYI.
Paszoen 3. Xumuueckas cé:a3v u MedcMONeKYIAPHbIE 83AUMOOCUCTBUS
3.1. Xumuueckas CBsI3b M MEXMOJIEKYJIIPHbIC B3aUMO/ICHCTBHS.
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OpOuTtanpHas KapTUHA XUMHYECKON CBsi3u. KOHCTpYKTHMBHAs W JSCTPYKTHBHAs HHTephepeHIIHs
opOutaneii. MonekynspHele oOpOUTaTM W WX cUMMeTpuitHas kiaccudukanus. Koppemsiuonasie
TUarpamMmbl. DIIEKTPOHHBIE KOHPUTYpAIIMU IBYXaTOMHBIX MOJICKYJ. AHAIHU3 3aceleHHOCTeH opOuTanei mo
Mannukeny. [lonsTue o 3apsigax v HOpsAKax CBS3EH.

[IpocTpancTBeHHOE  pacmpeleleHue  SJIEKTPOHHOM  IMJIOTHOCTM M XUMHUYECKas  CBS3b.
MexmornekysapHbie B3aumoiericTrs. JlehopmaninonHas a1eKTpoHHas TNIOTHOCTh. CHITbI B MOJICKYJIaX.
3axniouenue. KBaHTOBass XMMHsI KaK MHCTPYMEHT ITPOTHO3a B XUMUMU.

OO6r11iee KOJIMYECTBO PA3ALIoB — 3.
4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[Tpaktrueckue 3anstus (113) 0,445 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesbHasi padora 1,11 40 30
KonrtakTHas camocrosiTenbHas pabora 0,4 0,3
1,11
CamMOCTOSITETbHOE U3YUYEHUE PA3JIeNIOB TUCIIUIIIIUHBI 39,6 297
Bua koHTpOJIS: 3a4eT ¢ OLCHKOMH

5.3 IncuunuHbI 4acTH, GOPMHUPYEMOii y4aCTHHKAMH 00pa30BaTeJbHbBIX OTHOLIECHHI (IMCIUIITHHbI
1o BbIOOpY)

AHHOTaNUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI TEXHUKH IKCIIEPUMEHTAJBHBIX HCCIE0OBAHUI B TEXHOJIOTHN HEOPTaHUYECKHUX BelleCTB)

1 Heap AucHMIUIMHBI — IpUOOpETeHHE O0YYarOIIMMUCS 3HAHUN OCHOB METOJIOJIOTMH, MPUHIIUIIOB
OpraHU3aIy UCCIIEJOBAHUN B XUMUYECKONU TEXHOJIOTUH HEOPTAaHUUECKUX BEILIECTB

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obaadoams cIeAyONMMI KOMITIETEHITUSIMU U UHAUKaTopamu ux goctmwxenus: YK-1.3, T1IK-3.3, TTK-

4.2, 11K-4,3.
3namey:
- METOBI 00paObOTKHU pe3ybTaTOB SKCIIEPUMEHTA;
- IOPUHIUIBL  HCcleNoBaHUA  (DAa30BBIX PpPABHOBECMH B TETEPOTCHHBIX CHUCTEMaX, KPUTEPHH
YCTaHOBJIEHUS] PAaBHOBECHS;
- UCCJICIOBAHNE PAaBHOBECUN B CHCTEMAX «Ta3 - XKUAKOCTB», OKUAKOCTb — TBEPAOE TEIO», «Ta3 —
TBEPAOE TEIION;
- 0COOEHHOCTH U3Y4EHUS! KWHETUKU TOTIOXUMHUYECKUX U TeTePOreHHO-KaTaTUTUYECKHX IPOLIECCOB
Ymems:
- IIPUMEHATh TEOPETUYECKHE 3HAHUSA 10 XUMHUU M TEXHOJOTMH HEOPTaHWYECKUX BEUIECTB IIPU
BeimosiHeHNH HUP 1 BbImyckHO#M KBanmupuKanoHHO#M padoThI;
- OpUMEHATh mpaBwia [uOOca Ui HaXOXKICHHUS NpPENeNbHOW pPa3MEPHOCTH B HCCIIEAOBAHUH
PaBHOBECHI Y KHHETUKU I€TEPOr€HHO-KAaTaTUTUIECKUX PEAKIUN;
- KOHCTPYMPOBAaTh JKCHEPUMEHTAIBHYIO YCTAHOBKY IJIsi HCCIIEJOBaHUS DPABHOBECUS W KHUHETHKHU
TETEPOreHHBIX IPOLECCOB;
- IIPOBOAMTH SKCIIEPUMEHTSHI I10 3aJaHHBIM METOIUKAM;
- aHAJIM3UPOBATh PE3YNbTAThl SKCIIEPUMEHTA,

Braoemey:
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- IUTAaHUPOBAHUEM U MPOBEJICHUEM HAyUYHBIX HCCIIEIOBaHUI B 00JaCTH TEXHOJOTUU HEOPraHUYECKUX
BEIIIECTB;
- criocobamu Noucka, coopa 1 aHalin3a HHPOPMaLUY;
- METOJIaMU TEOPETHUECKOT0 U HSKCIEPUMEHTAILHOTO HCCIEA0BAaHUS TEXHOJIOTMYECKHX MPOIECCOB
IIPOU3BO/ICTBA HEOPTAaHUYECKUX BEUIECTB U MaTEPHUAJIOB;
- METOJIaMU MaTeMaTU4eCcKoil 00pabOTKH pe3ysbTaTOB SKCIEPUMEHTA.

3 Kpartkoe coaep:xaHue JUCUMILIHHbI
Pa3znen 1. DxcnepruMeHTAIbHBIE METObI UCCJIEIOBAHUNA B XUMHYECKOH TEXHOJIOTHM HEOPTraHUYeCKNX
BeleCTB.
1.1. DKkcriepuMeHT B XUMHUYECKOW TexHojoruu. HayuHble nccienoBanus: QpyHIaMEHTAIbHBIC, IOUCKOBBIC,
npuKiIagHele ¥ pa3paboTku OCHOBHBIE 3aJjaud SKCHEPUMEHTANbHBIX HCCIEAOBAHUNA B XUMHYECKOU
TexHoJoruu. MatemaTndeckas 00paboTka pe3yabTaTOB SKCIIEPUMEHTA.
1.2. ITnanupoBanue skcrnepuMmenTta. JlaboparopHoe obGopynoBanue. M3mepenne temmneparypol. Co3naHue
M30TEPMUYECKUX yCIOBUU. 3MepeHne pacxo10B KUAKOCTH U ra3a. Co3aHue BBICOKUX U HU3KUX JaBJICHUN
Pasznen 2. U3yuyenue (pa30BOro paBHOBeCHs B reTepOreHHbIX CHCTEMAX.
2.1. OcHOBHBIE TIPUHIUITEI U3y4eHUsI (Da30BBIX PABHOBECHUH, BHITCKAIOIINE U3 KOHICTIIHA JUHAMUYECKOTO
paBHOBecusi. Mcmonp3oBanme mpaBuna (a3 I'mOOca mius HaXOXKACHUS TMPEASTbHON pPa3MEpPHOCTH B
uccienoBanmsx (ha3oBbIX paBHOBecHd. KpuTepuu ycTaHOBICHHS MPAKTUIECKOTO PABHOBECHS.
2.2. OCHOBHBIE METO/bI U3YUEHHUS PABHOBECHUA: CTATUUECKUM, TMHAMUUYECKU. VccaeqoBanue paBHOBECHS B
cUCTEME KHUIKOCTh - TBEpioe Telo. VccnenoBanrue paBHOBECHS B CUCTEME T'a3 - )KUJIKOCTb.
2.3. MccnenoBanue paBHOBECHS B CUCTEME ra3 - TBepJoe Teiao. OCHOBHBIE THUIIBI CUCTEM, MapameTphbl U
UHTEpBANl UX wW3MeHeHus. [IpuMeHeHHe METOAOB HMHCTPYMEHTAIBHBIX (PU3UKO-XUMUYECKUX METO/I0B
aHanm3a, GU3NIECKUX METOJIOB in Situ.
Pa3nen 3. U3yuyeHne KHHETHKH IreTePOreHHbIX peaKIui.
3.1. HMccnenoBaHne KMHETUKU KATAIUTUYECKHX PEAKIMA B CHCTEMax Tra3 - KaTallu3aTop M >KUAKOCTh -
KaTajau3aTop; 0OIue MPUHIIUIIBI, TUMUTHPYIOMIHE cTaauu. [[pOTOYHBINH peakTop UACATLHOTO BEITECHEHUS U
€ro MoJieJb TMPUMEHHUTEIbHO K oOpaTHOW 3amade. MHTerpanbHbii W nuddepeHImanbHblii peaKTOPHI.
Hupkynsuuonuble ycraHoBKU. CpaBHUTENbHAs XapaKTEPUCTUKA MPOTOYHBIX M IUPKYJISAIUOHHBIX
pPEaKkTopoB.
3.2. Tepmuueckuii ananus. Bo3aMoxHOCTH MeTO1a

4 O0beM yueOHOM TMCUMIIIHHBI:

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

O01mas Tpy10eMKOCTh TUCIHUILIHHbI 6 216 162
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,7 96 73
6 mom uucie 8 hopme npaKmuyecKoil n0020moeKu 1,8 64 48
Jlexun 0,4 16 12
[Ipaktrueckue 3austus (113) 0,4 16 12
Jlabopartopusie pabotsr (JIP) 1,8 64 48
8 MOM Uucie 8 hopme NPaKxmuieckol no020moeKu 1,8 64 48
CamocTosiTesbHasi padora 3,3 120 89
KonrtakTHas camocrosTenbHas pabora 0,4 0,3

3,3
CaMocCTOsITENbHOE U3YUYEHUE PA3AEIOB IHUCLUIIIMHBI 1196 | 88,7
Bua koHnTpoJs: 3a4deT ¢ OLEHKOM

AHHOTaUuUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«MeToabI HCC/I€IOBAHUH B TEXHOJOTHU HEOPTraHUYECKHUX BEleCTB)

1 Heap AMCHUIVIMHBI — MPHOOpETEHHE OOYYAIOUIMMMCSA 3HAHWKM OCHOB METOJOB U TPUHIIMIIOB
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OpraHU3aIMy UCCIIEIOBAHUN B XUMUYECKONU TEXHOJIOTUH HEOPTAaHUUECKUX BEILIECTB
2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:
Obaadoams cNeAyONMMI KOMIIETEHITUSIMU U UHAUKaTopamu ux goctmwxkenus: YK-1.3, T1IK-3.3, TTK-
4.2, 11K-4,3.
3namo:
— OCHOBHBIC KOHCTPYKIIMOHHBIE MaTepuaibl, JTa0OpaTopHOe OOOpYIOBaHHWE I H3MEPEHUS W
KOHTPOJISI IaBJICHUSI, TEMIIEPATYPbI, CKOPOCTHU Ta30BbIX MOTOKOB;
- METO/JIbl CO3JJaHMsI HU3KUX M BHICOKUX JaBJICHUN U TeMIIepaTyp;
— OCHOBHBIE TPUHIUIIBI HCCIEAOBAaHUS PABHOBECUM B TE€TEPOTCHHBIX CHUCTEMAaX M KUHETHUKHU
TONOXUMHYECKUX U F€TEPOreHHO-KATATUTHUYECKUX MPOLECCOBY;
— METOJIbI (PU3UKO-XUMUYIECKOTO aHAIH3a, IPUMEHSEMBbIC JJI aHAIHU3a PE3YyIhTaTOB IKCIIEPUMEHTA
Ymemy:
— MPUMEHATh TEOPETHUUECKUE 3HAHUSA MO XUMUU M TEXHOJOTUM HEOPraHMYECKUX BEIIECTB IpHU
BoinosiHeHnr HUP 1 BbIycKHOM KBaTM(UKAIIMOHHON pabOThI;
- OCYILIECTBIISATH BEIOOP KOHCTPYKIIMOHHBIX MaTEPHAIOB U MOHTaX J1a00paTOpHOIl YCTaHOBKHU;
— MIPOBOJIUTH SKCIEPUMEHTHI 10 33JaHHBIM METOIUKAM;
— aHAIM3UPOBATH PE3YJILTATHI IKCIIEPUMEHTA;
Braoemey:
- METOJaMH TEOPETUYECKOT0 M SKCHEPUMEHTAIBHOTO MCCIIEIOBAHUS PABHOBECUS W KHUHETHKU
MIPOU3BOJICTBA HEOPTAaHUYECKUX BEILIECTB U MAaTEPUAJIOB;
- croco0aMu Moucka, coopa u aHaiau3a nHpopMaluu;
- METOJIaMU TEOPETHUYECKOT0 U HSKCIEPUMEHTAILHOTO HCCIEAOBAaHUS TEXHOJIOTMYECKHX MPOLECCOB
IIPOM3BO/ICTBA HEOPTaHUYECKUX BEUIECTB U MAaTEPHUAJIOB;
- METOJIaMU MaTeMaTHUYECKON 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.
3 KpaTkoe coaep:kanue IUCHUNIHHBI
Pa3zgen 1. IkcnepuMeHT B XUMH4Y€CKOM TEXHOJIOTHU HEOPraHUYeCKUX BellleCTB.
1.1. DkcrepuMeHTalIbHBIE MWCCIEOBAHUS B XUMHUECKOW TeXHOJOrMH. Maremaruyeckas o0OpaOoTka
pe3ynbTaToB 3KcrepuMeHTa. KoHCTpyKIIMOHHBIE MaTepUaibl, IPUMEHIEMbIE B TAOOPATOPHH.
1.2. Tlpubopsl [isi M3MEpPEHHsT W KOHTPOIS CKOPOCTH Ta30BOrO IMOTOKA, TEMIIEPATyphl U JABJICHHS.
[TpuHIMIIBI U3yYEHUS PAaBHOBECHS B F€TEPOTr€HHBIX CUCTEMaX: CTaTUYECKUH, AMHaMu4Yeckuil. TUmsl cuctem,
napaMeTpsl U HHTepBal uX n3MeHeHusi. OCHOBHBIE METOIbI (PU3UKO-XUMHUYECKOTO aHATN3a
Pasznea 2. [IpuHuuns ucciaenoBanus (pa3oBoro paBHOBeCUs
2.1. Metoasl n3yueHus: Gpa3zoBBIX PaBHOBECHIA, BHITEKAIONINE U3 KOHIEHIINN JHHAMUYECKOTO PABHOBECHS.
[Ipumenenue npaBuia a3 ['m66ca Ay HAXOKAECHUS PENETbHON Pa3MEPHOCTH B UCCIEAOBAHUAX (Pa30BbIX
PaBHOBECHIA.
2.2. 3ydyeHue paBHOBECHUS B CUCTEME «KUJKOCTh - TBEPAOE TeNo». MccieqoBaHue paBHOBECUSI B CUCTEME
«ra3 - KUIKOCTbY.
2.3. MccnenoBaHue paBHOBECHSI B CUCTEME «Ta3 - TBEPAOE Teyno». OCHOBHBIE TUIBI CUCTEM, MApPAMETPhI U
WHTEpBall UX wW3MeHeHus. [IpuMeHeHHe METOAOB HMHCTPYMEHTAIBHBIX (PU3UKO-XUMUYECKUX METO/I0B
aHanm3a, GU3NIECKUX METOJIOB in Situ.
Pa3nen 3. UcciienoBaHue KHHETHKH TONOXMMUYECKUX U KATATUTHYECKUX PeaKIuii

3.1. UccnenoBanne KMHETUKM TOMOXMMHUYECKHX M KATAUIUTUYECKUX PEAKIUN B CHCTEMAX ra3 - KaTalIu3aTop
U KHJIKOCTh - KaTallU3aTop; OOIIre MPUHIIMIGI, TUMUTUHPYIOIINE CTaqui. MHOTOKOMIIOHEHTHBIE CHCTEMBI,
MIPUHITUIIBI "UCKITFOYEHHS" KOMITOHEHTOB TIPH ONPECTICHUH KOHCTAHT M KO3 (OUIIMEHTOB.

3.2. Tepmuueckuii ananus TBEpAbIX BemecTB. Bo3amoxkHocTn merona nepusarorpaduu u TI'/JICK.

4 O0beM yueOHOI TMCUMILIHHBI:

O0BbeM TUCIUIIINHEI

Bup yuye6Hoii padoThi Akan. | Acrp.

Y. Y.

3E
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OO0masi TPy10€eMKOCTh 1M CHUTTTHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,7 96 73
6 mom uucie 8 hopme npaKmuyecKoii n0020moeKu 1,8 64 48
Jlexun 0,4 16 12
[Ipaktuueckue 3austus (113) 0,4 16 12
JlaGopatopusie padotsl (JIP) 1,8 64 48
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 1,8 64 48
CamocrosiTesbHasi padoTa 3,3 120 89
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
3,3

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHBI 1196 | 88,7
Bua konTpoJis: 3a4deT ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI MPOEKTHPOBAHUS M 000PYI0BaAHHE XUMHUYECKHUX MPOU3BOACTB

1 Heap AUCHUIUIMHBI COCTOMT B MPUOOpETEHWH OOYYAIOIIMMUCS YIITYOJICHHBIX 3HAHUU |
MPAKTUYECKUX HABBIKOB 10 OCHOBaM MPOCKTHPOBAHUS TEXHOJOTHYECKOTO OOOpPYMOBAHUS XUMHUYECKHX
MPOU3BOICTB ¥ UCIIOJIb30BAaHUH UX B MPO(HECCHOHATBHOMN eI TEIBHOCTH.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIONIUICS 10JIKEH

Obnadams CIETYyIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-1.1, IIK-5.1, IIK-6.1, IIK-6.2, I[IK-6.3

B pesynbpTare nuzydeHust JUCIUIUIMHBI CTYICHT OaKaaBpuara JOJDKEH:

3name:

— OCHOBHBI€ TEH/ICHIIMU PA3BUTHS XUMUYECKON TEXHOJIOTHH;
— OCHOBHBI€ CTAJIUU MTPOCKTUPOBAHUS MPEINPUATUNA XUMUUECKON TPOMBIIIEHHOCTH;
— WCXOJHBIE JAaHHBIE ISl TPOCKTUPOBAHUS MPOMBIIIIEHHOTO XUMHYECKOTO MPOU3BOJICTBRA;
— MOCJIEeIOBATEIbHOCTh BBIMOTHEHUS MPOCKTHBIX PAacYeTOB, OCOOCHHOCTH BBHITIONHEHUS MaTepUaTbHBIX U
TEIJIOBBIX PACYETOB TUIIOBBIX MPOIECCOB HEOPraHMYECKON XUMHUH;
— TpeOOoBaHHUs, IPEIBABISEMbIC K TEXHOJIOTHYECKOMY 000PYI0BAHHIO;
— KiIaccupukamuio W OCOOCHHOCTH KOHCTPYKIIMH OOOpYAOBAaHHS IS TPOBEACHUS XHUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB;
Ymemn:
— 1aBaTh TEXHUKO-IYKOHOMUYECKOE 0OOCHOBAHHE MPOCKTA,
— BBIOMpATh CTaHJIAPTHBIC AIEMEHTHI TEXHOJOTHUUECKHUX aIlllapaToB M MPOBOJANTH HHXCHEPHBIE PACUEThI 110
JTAHHBIM UCTOYHUKOB TEXHUYECKOU JTUTEPATYPHIL;
— BBINOJIHATH MaT€pUATIbHBIC, TEXHOJOTHYECKHE, TETIOBBIE PACUETHI TPU MTPOEKTUPOBAHUHU
— aHAJIM3UPOBATH PE3YJILTATHI PACUETOB;
— aAHAJIM3UPOBATh B3aUMOCBS3b TEXHOJOTHYECKUX, KOHCTPYKTHUBHBIX M MEXaHUYECKHX OCOOCHHOCTEH
anrapara;
— COCTaBJISITH CHEIU(DHUKAIIAIO TEXHOJIOTHIECKOTO 000Dy I0BAHNS;
— HCIOJIB30BATh MMAKEThl NPUKIIAJAHBIX Mporpamm ais opopmiieHus rpapuueckoit yactu KIT u AIT xumuko-
TEXHOJOTMYECKUX aIlmnapaToB U TEXHOJIOTUYECKUX CXEM;
Bnaoemo:
— HaBBbIKaMM MOMCKA, MOJIb30BAHUS U aHAJIN3a TEXHUYECKON JOKYMEHTAIINH;
— HaBBIKAMH Pa3pa0OTKU MPUHIUIHAILHOM W TEXHOJOTUYECKOW CXEMbl TMPOU3BOJCTBA H €€
KOMILIEKTOBaHUS HEOOXOIUMBIM 000PY/TIOBaHUEM;
— HaBBIKAMH Pa3pabOTKU U rpauuecKkoro u300pakeHUs anmapaTypHO-TEXHOJIOTHUYECKUX CXEM, THIIOBOTO
000pyIOBaHUST ¥ €ro OTACIBHBIX Y3JIOB C TOMOIIBIO TMPOTPAMMHBIX CPEICTB I IOCTPOCHHS
TEXHOJIOTHYECKUX alMapaTroB U CXEM.
3 Kpartkoe cogep:xaHue JUCUMILIHHbI
Pa3nen 1. Beenenue B npoektrpoBanue. OCHOBBI MPOCSKTHPOBAHKS XUMUYECKOTO 000PYIOBAHHUS.

126



1.1. Xumuueckue npeanpusatvs, cTpykrypa. OCHOBHBIE 3Talbl U OpraHu3alus MNPOEKTUPOBAHUS
XUMHUYECKHUX IIPOU3BOICTB.

1.2. Kputepun BbIOOpa KOHCTPYKIMOHHBIX MaTepuayioB. Kiaccudukanus TeXHOJIOTHYECKOTO
00opyToBaHUs.

1.3. Knaccupukanuss Cuin W HANPsSHKCHUH, TPUYUHBI BO3HUKHOBEHUS M WX IOCIEICTBUS.
Knaccudukanus nedopmaruii.

1.4. TexHMKO-3KOHOMHYECKOE OOOCHOBaHME IpoekTa. McxonHble NaHHBIE AT MPOSKTHUPOBAHUS
MPOMBIIIIEHHOTO0 XMMHUYECKOTO MPON3BOCTBA.

Pa3nen 2. Pacuer OCHOBHBIX Y3JI0B U JIeTalIeld XUMHUKO-TEXHOJIOTHYECKOTO 000y I0BaHHS.

2.1. MemOpanHast TeopHsi B MEXaHMYECKHX pacyeTax W OCHOBHBIE JomymieHus. OCHOBBI
MEXaHMYECKOTO pacyeTa OTIENbHBIX 3JIEMEHTOB TEXHOJOTUYECKUX alllapaToB C MCIOIb30BAaHUEM JIaHHBIX
CIIPaBOYHON TEXHUYECKOH JIUTEPATYPHI.

2.2. Knaccudukarus u pacueT TOHKOCTCHHBIX 000JI0YE€K Ha TPOYHOCTh, KECTKOCTh M YCTOWYUBOCTH
KOHCTPYKIIUU. DMIOPBI CHJT U U3TUOAIOIINX MOMEHTOB, BOSHUKAIOIIUX B 00OJIOUKE arlapara.

2.3. OmnaHIpl, Ha3HA4YeHHE, KilacCHUUKAIUSA, pacuyeT W OCHOBHBIC IMapaMeTphl [JIsi BBIOOpa
CTaHJAPTHBIX 3JIEMEHTOB I10 CIIPABOYHON TEXHUYECKOU JTUTEpaType.

2.4. Knaccudukarnus, KOHCTPYKITUS U MEXaHUYECKUU pacdyeT TEIUIOOOMEHHBIX aImapaToB >KeCTKOU
KOHCTPYKIIMM M C KOMIIEHCAllUEeW TeMIepaTypHbIX HANpsDKEHUH; KOJIOHHBIX amnmaparoB, amnmnapaToB
BBICOKOT'O JaBJICHHUS, PEAKIIMOHHOTO 000pYy10BaHUSI.

KypcoBoii npoekt

3.1. IlpuHnunuanpHas TEXHOJIOTMYECKass CXeMa M €€ KOMIUIEKTOBAaHHE OCHOBHBIM U
BCIIOMOTATEIbHBIM 000PYI0BaHHEM.

3.2. bajaHCOBBIE U MEXaHUUYECKHE PACYEThI TUTIOBOT'O TEXHOJIOTHYECKOTO 000PYI0BaHUSI.

3.3. YepTexu TEXHOIOTMUECKON CXEMBI U OCHOBHOI'O TEXHOJOTMYECKOIO anmnapara ¢ MIpUMEHEHHEM
nakeTa MpUKIaJHBIX POTrpaMM

4 O0beM yueOHOI JUCUMIIJIMHBI

Cemectp
Bcero
Bi yucOHoi paGoTs! 7 ceMecTp 8 cemecTp
3E Axkan. 3E Axap. 3E Axap.

q. 9. 9.
OO61ast TPyA0EMKOCTh TUCIUTUTHHBI 6 216 4 80 2 16
KonTakTHasi pabora — ayIMTOPHBIE 224 30 1,79 64 0,44 16
3aHAITHSA:
Jlexuun 0,89 32 0,89 32 0,44 16
[Ipaktrueckue 3austus (113) 1,33 48 0,89 32 0,44 16
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesbHasi padora 2,76 100 | 1,22 44 1,56 56
KonrtakTHas camocrosiTenbHas pabota 0,8 - 0,4
CamocTosTETbHOE U3YUECHUE Pa3/IeNIOB 2,76 992 1,22 44 1,56 55.6
JUCIUTUTAHBI
Buabl KoHTpOJISA:
JK3aMeH 1 36 1 36 - -
KonTaktHas paboTa — mpoMekyTO4Hast

0,4 0,4 .
aTTecTalus 1 1 -
IToaroTroBka K 3K3aMeHY. 35,6 35,6 -
Buja nToroBoro KOHTpoOJIs: JK3aMeH Kypcosoii

NMPOEKT
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«O0opynoBaHue ¥ OCHOBBI IPOEKTUPOBAHMS MPOU3BOACTB
OCHOBHOTI'0 HEOPTAaHMYE€CKOr0 CHHTE3a»

1 Heab AMCUMIIMHBI COCTOUT B MPHOOpPETEHHH OOYYAIOMIMMUCS YIIIYOJCHHBIX 3HAHUH U
MPAKTUYECKUX HABBIKOB IO OCHOBaM IPOEKTHPOBAHHUS TEXHOJIOTHYECKOI0 OOOpYIOBaHUS XUMHYECKHX
IPOM3BOJICTB U UCIOJIb30BAHUH HX B MPO(ECCHOHAIBHON AESITEIbHOCTH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams creayomUMy KOMIETCHIIMSIMU U UHIANKATOPaAMH UX JOCTHUKECHHUS:

VK-1.1, IIK-5.1, IIK-6.1, I[IK-6.2, I[IK-6.3

B pe3ynbrare u3yueHus: AMCUMILTUHBI CTYJEHT OakagaBpHuara JOKEH:

3uams:
- OCHOBHOE U BCIIOMOTaTeabHOE 000pyA0BaHUE /1JIsi TEXHOJIOTMH HEOPTaHUYECKUX BEIIECTB;
—IPUHIIAITEI OPTaHU3AIUN U CTAIUU TPOSKTUPOBAHUS MIPEANPHUITHIA XMMHUUECKON MPOMBIIUICHHOCTH,
— OCHOBBI BBITIOJTHEHUSI MAaTEPUAIbHBIX U TEIUIOBBIX PACUETOB IMPOILIECCOB TEXHOJOIMH HEOPTraHMYECKHX
BEIIIECTB;
— Kiaccuukamuilo U OCOOCHHOCTHM KOHCTPYKLIHMHU OOOpYNOBaHUS [JJIsl TPOBENEHUS XHUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB;
Ymems:
— BBIIIOJIHATHh MaTepUalIbHbIE, TEXHOJIOTMYECKHE, TETIJIOBbIE PacYeThl P MPOESKTUPOBAHUH
— aHaNU3MpOBATh B3aUMOCBS3b TEXHOJIOTMYECKUX, KOHCTPYKTUBHBIX M MEXaHHYECKHMX OCOOEHHOCTEH
anmapara;
— COCTaBJIATH CIIEUU(PUKAIINIO TEXHOJIOTUYECKOTO 000PYI0BaHMUS;
Bnaodemu:
— HaBbIKaMH 0()OPMIICHUS YepPTEKEH C MOMOIIBIO TPOTPAMMHBIX CPEJICTB.
- criocobamMu ¥ puéMaMH COCTABIICHUS MTPOU3BOICTBEHHBIX JTMHUH.

3 KpaTkoe coaep:kanue TUCHUNIHHBI
Pa3znen 1. BBenenue B npoektupoBanue. OCHOBBI NPOEKTHPOBAHNS XUMUYECKUX NMPOU3BOACTB.

XUMHYECKOE MpeanpusaTHe, CTpykTypa. OCHOBHBIE 3Tanmbl W OpraHMU3alMs MPOECKTUPOBAHUS
XUMHYECKHUX Mpou3BoACTB. [IpeanpoektHas mpopadoTka. Texnuueckoe 000CHOBaHHE HAa MPOSKTUPOBAHHE U
CTPOUTENIBCTBO NPOMBIIIICHHOTO 00BeKTa. TeXHMKO-35KOHOMHUYEeCKOoe OOOCHOBaHHME KaK OCHOBHOM
MPEANPOEKTHBIN TOKYMEHT. 3aJlaHue Ha MPOECKTUPOBAHUE.

[TpoexTHbIi eproa. OnHOCTAAUNEHOE (TEXHUKO-pAObOUMii MPOEKT) U ABYX CTaluiHOE (TEXHUYECKOEe
POEKTUPOBaHUE U pabodue depTexu) mpoektupoBaHue. CocrtaB TexHHKO-paboudero mpoekra. [lopsimok
paccMOTpEHHsI M COTJIAaCOBAaHUS MpOeKTa. DKcmepTu3a mpoekTa. [lopsaok pa3paboTKM TEXHOIOTHYECKOH
YacTH MPOEKTA.

Ilopsamok cocTaBieHUs W BbIAAYM HCXOJHBIX JAHHBIX HAa NPOEKTUPOBAHUE HOBBIX, a TaKXKe Ha
paciidpeHue, pPEKOHCTPYKIMI0 U TEXHHUYECKOE IMEpPEeBOOPYKEHHE NEHCTBYIOIIUX MPEANpUATUNR U
IPOM3BOJICTBEHHBIX OOBEKTOB.

Pa3znen 2. PacyeT 0OCHOBHOI'O M BCIIOMOTaTeJILHOI0 000PY10BaHMS

XapaKTepUCTUKA KOHCTPYKIIMOHHBIX MAaTEpUAIOB, KPUTEPHUH  HMX BBHIOOPa B COOTBETCTBHU C
Ha3HAYCHHEM TEXHOJIOTMUYECKOro O0OpYyIOBaHHMS U YCIOBUSIMH €ro skcrutyarauuu. Kiaccudukanus
MaTepHajoB, XHMHKO-TEXHOJIOTMYECKHX TpoueccoB U  obopynoBanus. OOmme TpeOoBaHUA K
000py/lIOBaHUIO,  MPEJYCMOTPEHHbIE  OCHOBHBIMM  HOPMAaTUBHBIMH  JOKYMEHTaMH. [TpaBuiia
KOHCTPYUPOBAHHS TEXHOJIOTHYECKOT0 000pYIOBaHMS U TEXHOJIOTHS €r0 H3rOTOBJICHUSI.

Knaccudukanus, KOHCTPYKIUS U pacdeT TEIIOOOMEHHBIX ammapaTo, KOJOHHBIX alaparoB, anmnaparoB
BBICOKOTO JIaBJICHUS, PEaKIIMOHHOTO 000pynoBaHus. PacueT OCHOBHOro 0060py/oBaHHE: KOJIOHHBI CUHTE3a,
KOHTAaKTHBIE anmapathl, anmnapaThl BHICOKOTO JAaBJIECHHUA, aacopOepsl, abcopbepsl u Ap. BecmomorarensHoe
o0opynoBaHue: GUIBTPOBAILHBIE YCTAHOBKH, HACOCHI, CYIIMIIBHOE 000pyI0BaHHUE.

Pasznea 3. KypcoBoii npoekT

BriOop TexHONOrWYecko CXeMbl M €€ KOMIUIEKTOBAHHE OCHOBHBIM M BCIIOMOTAaTEIbHBIM
obopynoBanreM. MarepuaabHBIN U TEIJIOBOM pacyeThl 000pyAOBaHUS. UepTeKH TEXHOIOTUUECKONU CXEMBI
Y OCHOBHOT'O TEXHOJIOTUYECKOI0 anmapara ¢ IpUMEHEHUEM MTaKeTa MPUKIIAJHbIX IPOrpaMM
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4 O0beM yueOHO# JUCHHUIIJIMHBI

Cemectp
Bcero
Bi1 yuc6Hoi paGoTs! 7 cemecTp 8 cemecTp
3E Axkan. 3F Axap. 3E Axap.
q. 9. 9.
OO61ast TpyA0EMKOCTh TUCIUTUTHHBI 6 216 4 80 2 16
KonTakTHasi pabora — ayIMTOPHBbIE 224 30 1,79 64 0,44 16
3aHATHUS:
Jlexun 0,89 32 0,89 32 0,44 16
[Tpaxtrueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesibHasi padora 2,76 100 | 1,22 44 1,56 56
KonrtakTHas camocrosiTenbHas pabota 0,8 - 0,4
CamocTosTEeTbHOE U3YUYECHUE Pa3IeNIOB 2,76 992 1,22 44 1,56 55.6
JUCHUTUTUHBI
Buabl KoHTpOJISA:
IK3aMeH 1 36 1 36 - -
KonTaktHas paboTa — MpOMEKyTOUHAS
0,4 0,4 -
aTTecTanus 1 1 -
ITonroTroBka K 9K3aMeHY. 35,6 35,6 -
Bua uToroBoro KOHTpoJIs: JK3aMeH Kypcosoii
NMPOEKT

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«ACOpOIHUs B TEXHOJOTUH HEOPTAaHMYECKHUX BellecTB)

1 Ileab AMCHUNIUIMHBI COCTOMT B MNPUOOPETEHUH OOYyYarOIIMMHCS 3HAaHUH U (OPMUPOBAHUU
KOMIETCHIIMA B 00JIacCTH aJCOPOIMOHHBIX TEXHOJIOTUH MO NPOMUII0 TEXHOJIOTHH HEOPTaHWYECKUX
BEIIIECTB.

2 B pe3yabTaTe U3y4eHUs! TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cleayomUMy KOMIETSHIIMSIMU U HHAUKATOPaAMH UX JOCTUKECHUS:

I1IK-4.1, [IK-4.2, IIK-5.1, IIK-5.3, I[IK-6.1

B pe3ynbrare u3yueHus: AMCUMILTUHBI CTYJEHT OakagaBpHuaTa JOKEH:

3namep:

- OCHOBHBIE TIOHATHS B TEOPUU a/ICOPOIIMU U CBOMCTBA aICOPOLIMOHHBIX CUCTEM;

- TUTIBI IPOMBIIINIEHHBIX aJICOPOCHTOB;

- 0OCOOCHHOCTH Macco- M TEIUIONIepeHOoca MpHU aJcopOIuy U JECOpOIUn;

- KJ1accu(UKAIHIIO aICOPOIMOHHBIX MTPOIIECCOB MO CIOco0aM pereHepanuu aacopOoeHTOB;

- OCHOBHBIE TNPUHIUIBI OpraHU3alUU aJCOPOLMOHHBIX MPOIECCOB Ha MPUMEpax MOTyYEHHUS
HEOPTaHWYECKUX MPOJTYKTOB;

- OCHOBHBIE TEXHOJIOTUYECKHUE U alIapaTypHble 0COOCHHOCTH MPOLIECCOB.

Ymemos:

— HAXOJWUTh B3aUMOCBS3b MEXAY MPHUPOAON CHUCTEMBbI aJCOpOTHUB-aJCOPOEHT U MPOIECCAMH,
KOTOpblE MOTYT B HEW TMpoTeKaTh, MpPaBWIbHO cHOpMYyIHpOBaTH 3amady TIPH IMOCTAHOBKE
aZICOPOITMOHHBIX UCCIICIOBAHUM U pa3paboTaTh MyTh €€ PEIICHHUS;

— ogo0paTh afcOpPOCHTHI I KOHKPETHBIX MPOLIECCOB;

— COCTaBHUTb U paccUUTaTh MaTepUaIbHBIA U TEIJIOBOW OanaHCHI MPOLEcca, UCXO U3 3aJaHHbIX

YCIJIOBHIA;

— COCTaBUTbH MPHUHIMIHAIBHYIO CXEMY M MPOBECTH TEXHOJOTHYECKHI pacueT aicopOLHOHHON
YCTaHOBKH.

— TMPOBOJIUTH SKCIEPUMEHTHl MO 3aJaHHBIM METOAMKAM M aHAIU3UPOBATh PE3YNIbTAThI
AKCIIEPUMEHTOB.
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Bnraoemw:

— METOAAaMM IOJIy4eHHUS U OOpabOTKM HSKCIEPUMEHTAIBbHBIX HaHHBIX [0 aJCOPOLMOHHBIM
CUCTEMAM;

— METOAAMM aHalM3a pe3yJlbTaToOB OIpeNeseHUs] TEePMOJUHAMUYECKHX XapaKTePUCTHUK
aJICOpPOITMOHHBIX CUCTEM;

— METOJ]aMH pacdeTa U OpraHu3aliy aJCOPOLIMOHHBIX MPOIIECCOB;

— CBEICHUSIMH 00 OCOOEHHOCTSIX aJICOPOIIMOHHBIX TEXHOIOTHIA U 000pyI0BaHUS.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3znen 1. Ousuko-xMMHYECKHE U HH)KEHEPHBIE OCHOBBI aJICOPOLIMOHHBIX MPOIECCOB IMOTYYECHHUS
HEOPTraHUYECKHUX BEILIECTB.

1.1. Beenenne. OCHOBHBIC TIOHSTHS B TCOPHH aICOPOIIHH.

1.2. Kpatkue cBeieHUs1 O IPOMBIIIJICHHBIX a/IcCOpOEHTaX.

1.3. AacopO1imoHHOE paBHOBECHE.

1.4. Kunernka amcopOruu.

1.5. MaccooOmeH B aacopOIMOHHBIX Tpolieccax. Pactipenenenus KOHIEGHTPAIIMK BEIIECTBA B CII0E
azgcopOeHTa B MOJEIIX (POHTAIBHOM M30TEPMUYECKON pPABHOBECHOW M HEPABHOBECHOM IMHAMMKH
azcopO1uu. PacyeT mpogomKUTENbHOCTH cTaauu afacopoiuu o ypasaenusm [llwrosa u XK3T.

Pa3nen 2. TexHonmorus aacopOIMOHHBIX MTPOILIECCOB.

2.1. Meroasl peakTHBAIMM W pereHepanuu ajacopbentoB. Krmaccubukarms ancopOIIMOHHBIX
MPOIIECCOB M0 crocobaM pereHepanuu. [Iporeccsl ¢ OJHOKPATHBIM HCIIOIB30BAHUEM aJIcCOPOCHTA.

2.2. Tlpouecchl ¢ peaktuBainuen ancopOeHTa. [IpuMeHeHHE aKTUBUPOBAHHBIX YIJIEH B Tpoliecce
BOJIOMOATOTOBKH. THIIBI a1COPOEPOB U TEXHOJIOTHUECKUN PEKUM BOIOTIOITOTOBKH.

2.3. Iuknuueckne mporecchl (IPOILECcChl ¢ pereHepanueit aacopOeHTa), MPUHIMIBI MTOCTPOSCHUS
[UKIIOTPaMM, OpPTaHM3AIMs MPOILECCOB, MOI0Op aICOpOCHTOB, MPUMEPHl HCMOIB30BaHUS. Jle3akTuBanus
a7IcopOeHTOB, €€ MPUUUHBI U BO3MOKHOCTH YCTPaHEHUS.

2.4. Ilpouecchl OCYIIKM ra30B ¢ TEPMUYECKON pereHeparyei ancopoenta. IlpunnunuansHas cxema,
TEXHOJIOTHS Mpoliecca, acoOpOEHThI-OCYIIUTENN, KOHCTPYKTUBHBIE OCOOEHHOCTH OCHOBHOT'O 000PYAOBaHUS.

2.5. KOpOTKOIIMKIIOBBIE TpOLECCH ¢ Oe3HarpeBHOM pereHepanuen ancopOeHta. Ocyiika rasos.
AncopOLMOHHOE pa3fefieHue BO3/AyXa Ha IEOJIMTax C I[OJIyYeHHEeM KHUciIopoja. AJCOpOIMOHHOE
paszieneHue BO3AyXa Ha YIJIEPOJHBIX MOJEKYISPHBIX CHUTaXx C TMojdydyeHueM a3zotra. (OCHOBHbIE
TEXHOJIOTHYECKHE U anmnapaTypHble 0COOEHHOCTH MPOIECCOB.

4 O0bem yueOHOH THCHUILINHBI

Bunbt yueOHO pabOThI O0LeM TUCHUIITHHBI
3B Axkan. Acrtp.
q q

OO0masi Tpy10eMKOCTh 1M CHUTNTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexuun 0,9 32 24
[Tpaxktrueckue 3ansatus (113) 0,4 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocrositesbHas padora (CP): 1,7 60 45
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3

1,7
CaMocTosITENIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI 59,6 44,7
Bua uToroBoro KOHTpoJIs: .

3adeT Cc OLEeHKOI
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«BBeeHre B XUMHYECKYI0 TEXHOJOTHIO PEAKTUBOB M 0C000 YHCTHIX BElIECTB)

1 Heap AUCHUIUIMHBI COCTOMT B MPUOOpETEHWHM OOYYAIOIIMMUCS YIIIYOJICHHBIX 3HAHUU |
MPAKTUYECKUX HABBHIKOB B O0JIACTM TEXHOJOTUU YHCTHIX BEIIECTB M PEAKTHBOB M HCIOJIB30BAHUU WX B
poQeCCHOHAIBHON JEATEIHHOCTH.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obnadams CIeTYyIONTUMA KOMITETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

IIK-4.1, IIK-4.2, [IK-5.1, IIK-5.3, IIK-6.1

B pe3ynbrare u3yueHus: AUCUUILTUHBI CTYJCHT OakamaBprara JOKEH:

3namo:

- TpeOOBaHUS K YHCTHIM BEIIECTBAM U PEaKTHBaM, UX KJIaCCU(DUKAIIHIO;

- TEOPETUYECKUE U MPAKTUYECKHNE OCHOBBI UX MOJTYYEHHS U IPUMEHEHUS;

- 0COOEHHOCTH UX MPOU3BOJICTBA M KOHTPOJIS;

- 5KOHOMHYECKHE M IKOJIOTHYECKHUE TIPOOIEMBI TPOU3BOJICTBA U ITYTH UX YMEHBIIICHUSI.

Ymemon:

- WUCIOJB30BaTh METOJAbl MCCIECIOBAaHUA M ONPEACIICHUS MapamMeTpoB U TMOKa3aTeJIed MpPOIEeCcCOB
MOJIYYEHUS] YUCTBIX BEUIECTB U PEAKTUBOB;

- aHAIM3UPOBATh B3aWMOCBS3b TEXHOJOTHUYECKHX IMapaMeTpoB ¢ A(PEKTUBHOCTHIO Tpolecca u
KaueCTBOM IMPOAYKIIHNH;

- BBIOMpaATh KOHCTPYKIIMOHHBIC MAaTEpUaJIbI VIS TIPOLIECCOB MOTYYCHHUSI PEAKTUBOB U 0CO00 YHCTHIX
BCIICCTB;

-  TPOBOAUTH HSKCIEPUMEHTHl MO 3aJaHHBIM METOAMKAM W aHAJU3UPOBATh PE3YJIbTAThI
HKCIIEPUMEHTOB;

- IPUMEHSTh 3HAHUS, TIOJIYYCHHBIC B pe3yJIbTaTe U3yUEHUS TUCIHUIUIMHBI, IPH BEIOOPE COBPEMEHHBIX
M HVHHOBAIMOHHBIX TEXHOJIOTMI, TP HANMCAHUM HAy4YHBIX CTareld, OTYETOB U  BBIINYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

Bnagers:

- OCHOBHBIMH HaBBIKaMU pa0OTHI ¢ peaKTUBAMU M 0COOO YUCTHIMHU BEIIECTBAMH, B T.4. C KaTaJloraMu
UX OTEUYECTBEHHBIX U 3aPYOEIKHBIX MTPOU3BOIUTEINCH;

- YMEHHEM KOPPEKTHO CTaBUTh U PELIATh 33J1a4d MO MOJTYYEHHUIO U IPUMEHEHUIO YUCTHIX BEIIECTB U
PEaKTHBOB;

- METOJaMHU TE€OPETUYECKOTO M AKCIEPUMEHTAIIBHOTO UCCIEAOBAHMS TEXHOJOTMYECKUX MPOLIECCOB
UX TIOJIy4YCHHUS;

- HaBBIKAMU MOCTPOEHUS U TEXHUKO-IKOHOMUYECKOW ONTUMHU3AIIMU TEXHOJIOTUYECKON CXEMBI;

- METOJJaMU OMpEJIEJICHUsI KaueCTBA YUCTHIX BEIIECTB U PEAKTHBOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paznen 1. Xumuueckrue METOAbl OUUCTKU HEOPTaHUYECKUX BELIECTB.

1.1. BBenenune. OCHOBHbBIEC MOHATHS U HOMEHKJIATYPA YUCTHIX BEIIECTB.

1.2. UcTOuHUKY 3arpsi3HEHUI B TEXHOJIOTUU MOJIYYEHUH YUCTHIX BEIIECTB.

1.3. KoHCTpyKIIMOHHBIE MaTEPHUaIbl, UCIIOJIb3YEMbIE B TEXHOJIOTUU HEOPTaHUYECKUX PEAKTUBOB.

1.4. MeTronbl OYHCTKH Yepe3 Ta3oByio (ha3y.

1.5. MeTo1bl OYMCTKH Yepe3 KUIKYIOo (asy.

Pa3nen 2. ®U3uKO-XUMUYECKHUE METO/Ibl OUUCTKU HEOPTaHUYECKUX BELIECTB.

2.1. Ilpouecchl KpUCTAUTU3AIMOHHON OYMCTKH.

2.2. Meroa ancopOIMOHHON OYHCTKH.

2.3. DKCTpaKIIMOHHBIE METO/IbI OYUCTKH.

2.4, IuCTUIISIMOHHEIE METOAbI OUNCTKH.

2.5. NoHOOOMEHHBIN METO]T TTOTYYEHUST YUCTBIX BEIIECTB.

2.6. MeMOpaHHbBIE METOABI OUUCTKU U Pa3ICICHHS KUIKUX U TA30BBIX CPEJI

4 O0beM yueOHOH TUCHMILINHBI
Bunpr yue6HOM paboTh O0BeM TUCHHUIITIHHBI
3E | Axan. | Actp.
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q q
O01mas Tpya10eMKOCTb TUCHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
Jlexun 0,9 32 24
[Ipaktuueckue 3austus (113) 0,4 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocrositesqbHasi padora (CP): 1,7 60 45
KonTakTHas camocrositenbHas paboTa 04 0,3
1,7
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 59,6 447

Bua uTOroBoro KOHTpoJIs:

3adeT ¢ OLEHKOM

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«HayuHble uccieJ0BaHUS B XUMHYECKON TEXHOJIOTHID)

1 Heab AMCHMIIMHBI — NpHOOpeTeHne O0yJYalOMMUCS YIIyOJCHHBIX 3HAHUM M KOMIIETCHLUH,
MOJIyYeHUE U 3aKperuieHHe MNpodecCHOHAIbHBIX YMEHHMW M HAaBBHIKOB B 00JAcTH MPOBENCHHUS HAy4HO-
UCCIICIOBATENILCKUX PA0OT C HCIOJNB30BAHHEM COBPEMEHHBIX TEXHOJOTHH MyTeM CaMOCTOSTEIHHOTO
TBOPYECKOTO BBIIMOJIHEHUS 3a]1a4, TOCTABJIEHHBIX IPOrPaMMOM HayUHBIX UCCIIEJOBAHUIA.

2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obnadams CIenyONIMMU KOMIIETEHIIUSAMH U WHAUKatopamu ux aoctmwkenus: [1K-2.3, TIK-3.3, TIK-
4.1, [1K-4.2, T1K-4.3,

3namo:

— TOpSAIOK IUJITAHUPOBAHUS, IPOBEACHUS U 00€CIIeYeHHsI SKCTIEPUMEHTOB;

— METOJbl MaTEMATHUECKOI0 aHAJIN3a U MOJICTUPOBAHUS IKCIIEPUMEHTAILHOTO UCCIIEIOBAHMUS;

— HAyYHO-TEXHMYECKYI0 HH(OpPMalMIO, OTEYECTBEHHBIH U 3apyOeXHBIH ONBIT MO TEeMaTHKe
UCCJIeI0BAHMS;

Ymems:

— UCHOJb30BaTh COBpPEMEHHbIE HHGOPMAIMOHHbIE TEXHOJOTHH, B TOM 4YHCIIE CETEBbIE
KOMIBIOTEPHBIE TEXHOJOTHMH W 0a3bl JAHHBIX MPU IJIAHUPOBAHUM U TMPOBEICHUHU AICKTPOXUMUUYECKUX
JKCIIEPUMEHTOB;

— TPOBOAUTH 00pabOTKY pe3yibTaTOB SKCIIEPUMEHTOB W OILICHHWBATH IOTPEIIHOCTH, BBIABUIAThH
TUIOTE3bl U YCTAHABJIMBATH IPAHULIBI UX TPUMEHEHUS;

— OCYIIECTBIATHh MOWCK, 0OpabOTKYy M aHajau3 HayYHO-TEXHMYECKOW HMHGOpMAIHMH 1O MPOoQHIIO
Hay4HBIX MCCIIEJOBAaHUM, B TOM YHCIIE ¢ IPUMEHEHNEM Internet-TexHOIOTHid.

Braoemu:

— HUJCOJIOTHUEH METONIOB HCCIICIOBAaHWS W aHaiW3a, CUCTEMOW BBIOOpa METOJOB HCCIICOBAHMS,
OLIEHKOM BO3MOYKHOCTEHN KaXKI0ro METOA.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pasoen 1. Hccneoosanus 6 obnacmu XumMuyecKo mexHon02uu

PazpaboTka COCTaBOB pacTBOPOB M TEXHOJOTMUYECKHX IMMApaMETPOB TPOIECCOB XUMHYECKOM
TEXHOJIOTHH

Pazoen 2. Hccrneoosanus 6 obracmu ouucmiu CmouyHulx 600 U 2a306blx 8biopocos COCTaB CTOYHBIX
BOJI U Ta30BBIX BHIOPOCOB, (U3MKO-XMMHYECKUN aHAIHU3, COBPEMEHHBIE TEXHOJIOTH OYHMCTKH BBIOPOCOB.
Metoapt XIIK, aToMHO-a0COpPOIIMOHHON CIIEKTPOMETPUH, MaCC-CITIEKTPOMETPHHU ¢ MHIYKIIMOHHO-CBS3aHHOM
TUTa3MOM, CHEKTPO(MOTOMETPHH JUIsi KaYeCTBEHHOTO M KOJIMYECTBEHHOTO KOHTPOJS IMPHU pPEreHepanuu U
YTUJIA3AIMHA TEXHOTEHHBIX OTXOJIOB.

Pasoen 3. Hccneoosanus 6 obnacmu mexnono2uu yHKYUOHANTbHBIX MAMEPUATIO8

CuHTE3 KaTaau3aTopoB U afiCOPOCHTOB M UX aHAIIH3.

4 O0bem yueOHOH THCHUILINHBI
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O0BbeM U CIUIIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
6 MoM Hucie 6 hopme nPaKmu4ecKoili n0020moseKu 2,67 96 72
JlaGopatopusie padotsl (JIP) 2,67 96 72
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 2,67 96 72
CamocrosiTesbHast padoTa 3,33 120 920
KonrtakTHas camocTosTenbHas pabora 0,4 0,3
1

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHBI 1196 | 89,7
Bua uToroBoro KOHTpoJIs: 3a4der ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IIpaKTMKYM 0 XMMHUYECKOI TeXHOJIOTUHN»

1 Heap aucuumIMHbI — MpuoOpeTeHrne OO0yJYaIOIMMMUCS YTIYOJEHHBIX 3HAHWA M KOMIICTCHIIHH,
MOJIy4YeHUE W 3aKperuieHHe MpoQdeCcCHOHATbHBIX YMEHHI W HAaBBHIKOB B O0OJAcCTH TPOBEICHHUS HAy4YHO-
UCCJIEIOBATEILCKUX PA0OT C HCIOJNB30BAHHUEM COBPEMEHHBIX TEXHOJOTUH IyTeM CaMOCTOSATEIbHOIO
TBOPYECKOTO BBINOJHEHHUS 3aa4, TOCTaBICHHBIX TPOTrpaMMOM HayYHBIX UCCIIEIOBAHUMH.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaadoams CNeAYIOUMMI KOMITIETEHITUSAMU U UHANKaTopamu ux poctwkenus: [1K-2.3, T1K-3.3, T1K-
4.1, 11K-4.2, [IK-4.3,

3namoy:

— TOPSAIOK IUIAHUPOBAHUS, TIPOBEACHUS U 00ECIICUCHHSI SKCIIEPUMEHTOB;

— METOJbl MATEMATHUUYECKOTO aHAJIN3a U MOJIETUPOBAHUS IKCIIEPUMEHTAILHOTO UCCIIEI0BAHMUS;

— HAYYHO-TEXHHMYECKYI0 HH(OpPMANHIO, OTEYECTBEHHBIH U 3apyOeXHBIH OMBIT IO TEMaTHKE
UCCJIEJIOBAHUS,

Ymemy:

— WCHOJB30BaTh COBPEMEHHBbICE WH(POPMAIMOHHBIE TEXHOJOTHH, B TOM 4YHCIIE CETEBBIC
KOMIIBIOTEPHbIE TEXHOJOTHMM U 0a3bl JAHHBIX MpHU IJIAHUPOBAHUM U MPOBEICHUH AIIEKTPOXUMHUYECKUX
HKCIIEPUMEHTOB;

— TPOBOAUTH 00pabOTKY pe3ylbTaTOB SKCIIEPUMEHTOB W OIICHUBATH IMOTPEIIHOCTH, BBIABUTATH
TUIOTE3bl U YCTAHABJIUBATH IPAHULIBI UX TPUMEHEHUS;

— OCYIIECTBIATHh MOWCK, 0OpabOTKYy M aHaIu3 HAyYHO-TEXHHYECKOW HHGOPMAIMH 1O MPOQHITIO
Hay4HBIX MCCIIEJOBAaHUM, B TOM YHCIIE ¢ IPUMEHEHNEM Internet-TexHOIOrHid.

Braoemu:

— HUJCOJIOTHUEH METONIOB WCCIICIOBAaHWS W aHalW3a, CUCTEMOW BBIOOpa METOJOB HCCIICOBAHMS,
OLIEHKOM BO3MOYKHOCTEH KaXKJI0ro METOA.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasoen 1. Hccneoosanus 6 obnacmu XumuyecKo mexHoi02uu

Pa3paboTka cocTaBOB pacTBOPOB M TEXHOJOIMYECKHUX MapaMeTpoOB IPOIECCOB XHWMUYECKOU
TEXHOJIOTUM. AHaIM3 MHHEPAIBHOTO ChIpbs, MPOBEACHUE NEPepadOTKH MHUHEPATBHOTO  CHIPHS
HccnenoBanue 31eKTpodIOTallMOHHOTO TpoIlecca TBEepaod (a3bl W3 BOAHBIX PAaCTBOPOB. AHAIHU3
COBPEMEHHBIX TEXHOJIOTMH OYMCTKHM CTOYHBIX BOJ IPOM3BOJACTBA NEYATHBIX IIaT. MccnenoBaHue BIHUSAHUA
3apsia U pa3Mepa 4acTHIl Ha porecchl (GIoTauu U QUIbTPaLUH.

Pasoen 2. Hccnedosanus 6 obracmu o4ucmku cmoyHblx 600 U 2a306bix 6blopocoe COCTaB CTOUYHBIX
BOJI U Tra3oBBIX BbIOPOCOB, (U3MKO-XMMHUYECKUN aHAINW3, COBPEMEHHbIE TEXHOJIOTMH OYMCTKH BBIOPOCOB.
Mertoap! XIIK, aToMHO-a0COPOLIMOHHOM CIIEKTPOMETPUH, MACC-CIIEKTPOMETPUH C HHTYKIIMOHHO-CBSI3aHHOM
I1a3MOM, CHEKTPO(HOTOMETPUH JUIsl KaUeCTBEHHOTO U KOJIMYECTBEHHOIO KOHTPOJS NPHU pEreHepanuu u
YTUJIN3ALUNA TEXHOT€HHBIX OTXO/I0B.
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Pasoen 3. Hccneoosanus 6 obnacmu mexnono2uu pyHKYUOHANbHbIX MAMEPUATIO8
CuHTe3 KaTaau3aTopoB U aICOPOCHTOB U MX aHANNU3. MoauduumrpoBaHie NPpUPOAHBIX MATEPHAIIOB.

4 O0beM yueOHO# JUCHHUIIJIMHBI

O0BbeM U CIUIIINHEI
Bup yueOHoit padoTnbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
6 mom uucie 8 hopme npaKmuyecKoii n0020moeKu 2,67 96 72
JlaGopatopusie padotsl (JIP) 2,67 96 72
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 2,67 96 72
CamocrosiTesbHasi padoTa 3,33 120 920
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
1

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHbI 1196 | 89,7
Bua uToroBoro KOHTpoJIs: 3a4deT ¢ OLEHKOM

5.4 llpakTuka
AHHOTaUA padoyeid MporpaMmal
«YueOHasi MPAKTUKA: 03HAKOMUTEJIbHASA MPAKTHKA»

1 Heab NpakTHUKM — MOJIYYCHUE CTYACHTAMU OOIIMX MPEACTABICHUI 00 OCHOBHBIX THUTIAX XUMHUKO-
TEXHOJIOTMYECKHX MPOIIECCOB, 3HAKOMCTBO C pabOTOW OCHOBHBIX NPUOOPOB U OOOpPYIOBaHUS JUIsS
TEXHOJIOTUYECKHUX HUCCIICIOBAHUH, a TAaKXKE MOTyUYeHHE MTePBUYHBIX MPOGECCHOHATHHBIX YMEHUN 1 HABBIKOB
CaMOCTOSITENIbHOTO TBOPUYECKOTO BHITIOJHEHUS 3a7a4 IPAKTHKY.

2 B pe3yabTaTe NPOXO0:KIeHUS NPAKTUKH 00yHAIOIMIACH OJIZKEeH:

Obaadoams cAenyONMMI KOMIETEHIMSIMI U uHAuKaTopamu ux goctxkenus: OINK-1.1, OIIK-1.2,
OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4,
OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4, OIIK-4.5,
OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5, OIIK-5.6,
OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14,
OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13, OIIK-4.14,
OIIK-4.15, OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namu:

- TIOPSAZIOK OpraHU3aluy, IUIAHUPOBAHUS, MIPOBEACHUS U OOecreueHus HayqHO-HCCIeA0BaATEIbCKUX
paboT C HCMONB30BAaHHEM COBPEMEHHBIX TEXHOJOTHH, MPEACTAaBICHUN 00 OpraHu3alud XHUMHYECKOTO
IIPOU3BO/ICTBA;

- OCHOBHOE 00OpYy/I0BaHUE, IPUMEHIEMOE B HAYYHBIX HCCIEAOBAHUAX U XUMUYECKOW TEXHOJIOTUU U
MIPUHIIMI €r0 JeUCTBUS,

Ymemns:

- OCYIIECTBJISTH TOWCK, 00pabOTKY M aHAJIW3 HAyYHO-TEXHUYECKOW HWHGOpMAIUu 1Mo TpoQuro
IIPOWICHHOM IIPAKTUKH, B TOM YHUCJIE C IPUMEHEHHUEM Internet-rexHooruii;

- HCMOJb30BaTh COBPEMEHHBbIE MPUOOPHI M METOAMKU MO NpoduiIlo MporpaMMbl OakaliaBpuara,
OpPTraHU30BBIBATH MTPOBEJICHUE IKCIIEPUMEHTOB U UCTIBITAHUH, IIPOBOIUTEH MX 00pabOTKY U aHATH3UPOBAThH UX
pe3yNbTaThI.

Braoems:

- CIIOCOOHOCTHIO M TOTOBHOCTBIO K HCCIIEIOBATENbCKON JAEATEILHOCTU MO NpOodUI0 H3ydaeMoi
IporpaMMbl OaKanaBpHara;

- TepBOHAYAJbHBIMU HAaBBIKAMHU PabOThl C HAYYHO-TEXHMYECKOH, CIpPaBOYHON JHUTEpaTypoud Hu
AJIEKTPOHHBIM PECYPCAMU 10 TEOPETUUYECKUM U TEXHOJIOIMUYECKUM aCleKTaM XUMHUYECKOW TEXHOJIOTHH;

- KOMIUIEKCOM TI€pBOHAYaNbHBIX 3HAHMW M TMpPeACTaBICHUl 00 oOpraHu3aliu XUMUYECKOTO
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MIPOU3BOJICTBA;

- HaBBIKAMHU W3JI0KCHUS TOTYYCHHBIX 3HAHUU B BHJIE OTYETA O MPOXOXKIACHUM MPAKTHKH, OICAHUS
UCXOHBIX MaTEPHAIIOB, TEXHOJIOTUYECKONW CXEMBI TIPOU3BOJICTBA, KOHTPOJISI KA4eCTBA TOTOBOW MPOIYKIIHH.

3 Kpartkoe coaepxxanne NPpaKTHKHU

Pasoen 1. 3umaxomcmeo ¢ opeanusayuell U ocCywecmeieHuem Hay4yHO-Uccie0o8amenbcKoll
desmenvbHoOCMU

[IpaBmia TeXHUKH O€30MAaCHOCTH B XMMHUYECKOW naboparopuu. [IpWHIUMIBI OpraHU3alliil HAY4IHO-
uccnenoBareabckoid. CoBpeMeHHbIE MTPUOOPHI, MPUHIUI UX PabOTHl U METOABI aHAIM3a, UCTIOJIb3yeMbIC B
HAay4YHOU JESATETHHOCTH IO MTPOQHITIO TPOrpaMMBbl OakaliaBprara.

Pasoen 2. 3nakomcmeo ¢ npou3o00cmeeHHol 0esimeIbHOCMbIO0 8 XUMUYECKOU MEeXHON02UU

HomeHnkatypa npoayKTOB XUMHUYECKOTO MPOU3BOIcTBA. OCHOBHBIE MPOU3BOICTBEHHBIC MTPOIIECCHI B
COOTBETCTBUU C TEXHOJOTHYECKOW cxeMoil mpenmpusitusi. OCHOBHBIE TapaMeTphl MPOW3BOJACTBEHHBIX
nporieccoB W pabOThl  TEXHOJOTHMYECKOTO O0OpyAOBaHHsS. MeETOmbl KOHTPOJISI ¥ yIPaBICHHS
TEXHOJOTUYECKUMH TporieccaMu. KoHTpolb kKauecTBa rOTOBOM MPOIYKITUH.

Pasoen 3. Cucmemamusayus mamepuana, no02omogka omuema

Co6op, obOpaborka u cucremarusanus HHpopManuonHoro Matepuana. OdopmieHue oTyera.
TpeboBanwMs1, MpeabsIBIIEMbIC K HAMCAHUIO U IPEACTABICHUIO OTUYETA.

KonkpetHoe coaepxaHue yueOHOW TPAKTUKH OMPEACNseTCS WHIWBUIYaTbHBIM 3aJaHHEM
o0yyJaromerocsi ¢ y4éToM WHTEPECOB W BO3MOKHOCTEH KadeAphl WM OpraHW3allld, TIe OHA MPOBOJIUTCS.
WnauBuayanbHOeE 3a1aHe pa3padaThIBaeTCs M0 MPOQHITI0 H3ydaeMoil mporpaMmbl OakazaBpuara.

4 O0beM NPaKTHUKHU

O0beM NpaKTHKHU
Bup yueOHoii padoTnbl Axan, | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTh NPAKTHKH 3 108 81
CamocTosiTesbHasi padora 3 108 81
KonTtakTHas camocrosiTenbHas pabota 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB MPAKTUKHU 3 107,6 80,7
B TOM 4YHCJIe B (popMe MpaKTUUECKOU MOATOTOBKH 107,6 80,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTanusA padoyeid mporpaMmel
«IIpon3BoacTBEeHHASI MPAKTHKA:
TeXHOJ0TH4ecKas (MIPOeKTHO-TEXHOJ0THYecKas) MPaAaKTHKA»

1 Ileab NpPaKkTHKU — TOJy4YeHHE NPO(EeCcCHOHATIBHBIX YMEHUH M OIbITa MpOoQecCHOHATBEHON
JIESTEIBHOCTH MYTEM CaMOCTOSITEIBHOIO TBOPYECKOTO BBIMOJIHEHMS 3ajad, MOCTaBJIEHHBIX IPOrpaMMOi
MPAKTUKH, MPAKTHYECKOE O3HAKOMJIEHUE CO CTPYKTYPOW MPENNpPHUSATHS, C OCHOBHBIM TEXHOJIOTUYECKHUM
000py/ZIOBaHWEM U H3Yy4YEHHE IMPOIIECCOB IMPOU3BOJCTBA OCHOBHBIX BHJIOB HEOPraHMYECKHUX BELIECTB, a
TAKXKE€ XUMUYECKON MTPOAYKIUH.

2 B pe3yabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiC 0JIKEH

Obaadoams CIeAYIONUMU KOMIIETCHIIMSAMU U UHAUKaTopamu ux poctkenus: YK-3.1, YK-3.2, VK-
3.3, YK-3.4, VK-3.6, IIK-1.1, [IK-1.2, TIK-1.3, I1K-3.1, I1K-3.2, TIK-3.3, I1K-6.1, [1K-6.2, [IK-6.3

3nams:

- TEXHOJIOTMYECKHE TPOILIECChl U OCHOBHOE TEXHOJOTHMYECKOe 00O0pYAOBaHME, HUCIOJb3yeMOe IpH
MOJIYYeHUH HEOPTraHUYECKUX BEUIECTB U MaTEPHAJIOB;

- OCHOBHBIEC MPHUHIMIBI, METOABI U (OPMBI KOHTPOJS TEXHOJOIMYECKOTo Ipoliecca M KadecTBa
[POJTYKIHH;

- OCHOBHbIE HOPMATHBHBIE JOKYMEHTHI 10 CTaHIApTU3aLUU U O0OOpYIOBaHMS M cepTUdUKAIMU
IPOJTYKIHH;

- MpaBWJIa TEXHUKU OE30MaCHOCTU W MPOU3BOJCTBEHHON CAaHUTAPUU; OPTaHU3AIMOHHYIO CTPYKTYPY
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NpEeANPUITHS.

Ymemo:

- UCMOJIb30BaTh TEXHUUYECKHE CPEACTBA ISl U3MEPEHHS] OCHOBHBIX MapaMeTPOB TEXHOJIOTHYECKOTO
MpoIEecca HEOPraHNYECKUX BEIIECTB U MATEPHUAJIOB;

- aHaIM3UPOBAaTh TEXHUYECKYID JOKYMEHTALUI0, PEaM30BbIBATh HAa MPAKTHUKE TpeOOBaHUS
HOPMAaTHUBHOMN JOKYMEHTAIIUH.

Bnaoemn:

- METOJIaMH MOJI00pa TEXHOJIOTMYECKOTO 000PYI0BAHUS, METOJIaMH YIIPABJICHUS TEXHOJIOTHICCKUMHU
MpOIECCaMH TPOU3BOJICTBA;

- METOJJaMHU OCYIIECTBIEHUS TEXHOJIOTHYECKOTO MPOLECC B COOTBETCTBUU C PETIIAMEHTOM.

3 Kparkoe cogepxxanne NPpaKTUKHU

Pazoen 1. OsnaxomneHue co cmpykmypou npeonpusmusi U MmexHoao2uel npoussoocmad
HeopeaHu4ecKux 6ewecme u Mamepuanos

OOmiast xapakTtepucThka mnpeanpuartus. HomeHkmarypa W oOBEMBI BBITyCKAEeMOW MPOIYKIIHH.
Mertoabl npous3BojicTBa. [I[pyHIMNIMANIbHAS TEXHOJIOTHYECKAsA CXEMa MPOU3BOACTBA NMPOAyKIHU. CTpyKTypa
NPEANpPUSTHS, OCHOBHBIE IPOU3BOJICTBEHHBbIC 1I€Xa U OTICJICHHUS. XapaKTePUCTUKH OCHOBHOIO
000opyToBaHUs.

Pazoen 2. H3zyuenue OCHOBHLIX MEXHOIO2UYECKUX NPOUECCO8, NAPAMEMpPO8 U Memooos8 Ux
Pe2yiupoBanusi Ha KOHKPemHOM NpeoOnpusimuu no npou3s00Cmaey HeopeaHuieckux eewecms u Mamepuaios.
Buvinonnenue unousudyanvno2o 3a0anus

OCHOBHBIE TPOU3BOACTBEHHBIE IPOIECCHI B COOTBETCTBMU C TEXHOJOTHMYECKOW CXEMOi
npennpusaTis. OCHOBHBIE TapaMeTphl TMPOU3BOJCTBEHHBIX MIPOIECCOB U PabOTHl TEXHOJIOTHYECKOTO
obopynoBaHus. MeTobl KOHTPOJIS W YIPaBIEHUS TEXHOJOTHYECKUMH TpolieccaMu. KoHTpoiab kadecTBa
TOTOBOM ITPOJYKLIAH.

BrinosiHeHUE MHIUBUIYATBHOTO 3aJaHKUS.

Pa3zoen 3. Cucmemamuszayusi mamepuana, no02omoska omuema

O06o001eHre U cucTeMaTH3alus JaHHBIX 10 CTPYKTYpe, TEXHOJIOTHH TIPOU3BOJICTBA, TPUMEHSIEMOMY
000py/IOBaHUIO, BBHIMYCKAEMON NPEANPHITHEM MPOIYKIIMU, METOAaM U (opMaM KOHTPOJS MPOTYKIIHH.
[Touck u c60p HemocTaromux AaHHbIX. [lonroroBka n Hanucanue ot4era. [loAroToBka U HamMCaHUE OTYETA
M0 BBIMOJHEHUIO UHIUBUAYATBHOTO 3aJaHUS.

4 O0beM NPaAKTUKHU

O0beM NpakTHKHU
Bun yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh NPAKTHKH 3 108 81
CamocTosiTesbHasi padora 3 108 81
KonTtakTHas camocrosiTenbHas pabora 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB MPAKTUKHU 3 107,6 80,7
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 107,6 | 80,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTaUUsA padoyeil MporpaMmmbl
«IIpon3BoaCTBEeHHAS] MPAKTHKA: HAYYHO-NCCJIe0BATEIbCKAasA padoTa»

1 Heap npakTuku — GopMUpOBaHHE MPO(PECCHOHATBHBIX KOMIIETCHIIUN U MPUOOpETEHHE HABBIKOB
B 00JacTH TEXHOJOIMH HEOPraHMYECKUX BELIECTB IOCPEICTBOM IIJIAHUPOBAHUS M OCYIIECTBIICHUS
HKCIIEPUMEHTAIBHOM IESATETHHOCTH.

2 B pe3yabTaTe NpoXo:KIeHUs NPAKTHKHA 00y4al0UIUiiC 0JIKEH

Obaadoams CNEAYIONUMU KOMIIETCHIMSAMU U UHAMKaTopamu ux poctkenus: YK-1.1, YK-1.4, YK-
1.5, [IK-2.1, T1K-2.2, TIK-2.3, TIK-3.1, TIK-3.2, [1K-3.3, T1K-4.1, [1K-4.2, [1K-4.3, TIK-5.1, [1K-5.2, TIK-5.3.
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3namu:

- TOPSANIOK OpraHM3allMM, IUIAHUPOBAHMUS W TPOBEACHMS] HAay4yHO-MCCIEAOBAaTEIbCKUX paboT ¢
UCIIOJIb30BaHUEM TIOCIIETHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUH B TaHHOW 001acTH;

- TEOPETUYECKIE OCHOBBI XUMHUECKON TEXHOJIOTUH;

- CBOICTBa XMMHUYECKHX JJIEMEHTOB, COCIUHEHUN M ()YHKIIMOHAIHHBIX MATEPHAIOB HA UX OCHOBE
JUISL pEIIeHUs] HayYHO-HCCIeI0BaTeNIbCKUX 3a/1ay.

Ymemy:

- OCYHIECTBJISTh TOWCK, 00pabOTKY M aHAU3 HAYYHO-TEXHUYECKOW WHGOpMAIUU 10 TPOoQHIIo
BBITMOJIHSAEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaTh Ha COBpEMEHHBIX PUOOpaxX JUIsi HAYYHBIX UCCIICOBAHHI, OPTAaHH30BBIBATH MPOBEICHUE
9KCIIEPUMEHTOB U UCTBITaHU, TPOBOJUTH UX 00Pa0OTKY U aHAIU3UPOBAThH PE3YIIbTATHI;

- IPUMEHSATH TEOPETUUYECKUE 3HAHUS, TIOTYICHHBIE TIPU U3YYCHUU €CTECTBCHHO-HAYYHBIX TUCIUTUIHH
JUISL aHaJIN3a SKCIEPUMEHTAIbHBIX JaHHBIX.

Braoemy:

- OCHOBHBIMM HaBbIKAMH OpraHU3allUd HAy4YHO-HCCIEIOBATEIbCKUX U  TEXHOJOTUYECKUX
IKCIIEPUMEHTOB;

- METO/IaMU MIOMCKA U U3YUYEHHsI HAYYHO-TEXHUYECKOW NH(OPMALIUY MO TEMATHKE UCCIIEOBAHMUS.

3 Kparkoe conep:kaHue NPaKTHKH

Pa3zgen 1. BoinmosiHeHHe HAYYHBIX MCCJIEIOBAHUM

CocraBiienue mporpaMMbl uccienoBanus. CTpyKTypa U COEpKAHHE OCHOBHBIX Pa3/IeJIOB OTYETa O
HAy4YHO-UCCIIeI0BaTeNIbCKOU padoTe.

dopmynupoBaHUe IENeH U 3a7a4 WCCIEAOBaHUS;, COCTABICHHE AHATUTHYECKOro 0030pa Mo Teme
UCCIIeIOBaHMsI; BBIOOp A(PGEKTUBHBIX METOJOB M METOAMK JOCTI)KEHUS IKEJaeMbIX pe3yJIbTaToB
WCCJICTOBAHMSI.

[IpoBeneHue COOTBETCTBYIOLIUX SKCIIEPUMEHTOB IS [TOJIYUYEHHUS TPAKTHYECKUX PE3yIbTaTOB.

Pa3nes 2. IloaroroBka Hay4HOro J0KJIaJAa M NPe3eHTAHN

Ananu3, MHTepmperauus U 0000IIeHHE pPe3yabTaTOB HCCIEAOBAHUS;, (OPMYIUPOBKA BBIBOJOB;
HAIMCaHKe OTYeTa.

4 O0beM NPAKTUKHU

O0bem npakTHKH
Bun yuyeOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTb NPAKTHKHA 7 252 189
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
[Tpaxtrueckue 3anstus (113) 2,67 96 72
8 MOM Uucie 8 (hopme NPaKxmu4eckol no020moeKu 2,67 96 72
CamocrosiTesibHas padora 4,33 156 117
KonrtakTHas camocrosTenbHas pabora 0,4 0,3
CaMocCTosITeIbHOE U3YUECHHE Pa3/IeNIOB MPAKTUKHI 4,33 155,6 | 116,7
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 155,6 | 116,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTanusA padoyeil mporpaMmel
«IIpon3BoacTBEHHAS MPAKTHKA: MPEIAUNIOMHAN MPAKTHKA

1 Hesab NpakTHKH — 3aKpEIUICHHE TEOPETUIECKUX 3HAHUH M MPAKTHYECKUX HABBIKOB, MOJTYYCHHBIX
B Iporecce oOyueHHs MO Iporpamme OakanaBpuara; NMPHOOPETEHHE MPAKTUYECKOTO OIbITa paboThI C
UCTOYHMKAMU HAyYHO-TEXHWYECKOW WH(OPMAIMK, OMBITA IIOCTAHOBKM M  BBIIOJHEHHS HAy4HO-
UCCIIEIOBATEIbCKUX U MPOEKTHBIX 33/1a4; OBJAJIEHUE METOJOJIOTHEH M MeToJaMH 00pabOTKU Pe3yiIbTaToB
MCCIIEIOBAaHNS; COOp, MOATOTOBKA M aHAIN3 MATEPHAJIOB IO TEMAaTHWKE BBITYCKHOM KBann(UKaIMOHHON
paboThI.

2 B pe3yJbTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCH T0JIKEH:
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Obaadoams CNeAYIOUMMI KOMITIETEHITUSAMU 1 UHANKaTopamu ux poctwkenus: [1K-1.1, TIK-1.2, TTK-
1.3, IIK-2.1, TIK-2.2, T1IK-2.3, TIK-3.1, T1K-3.2, TIK-3.3, [1K-4.1, TIK-4.2, I1K-4.3, TIK-5.1, I1K-5.2, T1K-5.3,
[1K-6.1, I1K-6.2, ITK-6.3.

3uame.

- OCHOBBI OPTaHU3AINH U METOIOJIOTHIO HAYYHBIX UCCIICIOBAHMIA;

- COBPEMCHHBIC HAYYHbIE KOHIICTIIINH TEXHOJIOTHH;

- CTPYKTYPY ¥ METOBI YIIPABJICHHSI COBPEMEHHBIM MPOU3BOACTBOM.

Ymems:

- paboTaTh C TEKCTaMH HAy4YHBIX CTaTE€Hd OTEUYECTBEHHBIX W 3apyOEKHBIX HAYYHBIX >KYPHAJIOB,
MOJIb30BaTHCSl HAYYHO-CIIPABOYHBIM anmapaTroM, 0(OpMIISTh Pe3yIbTaThl HAYYHBIX UCCIICIOBAHUIA;

- UCTIOJIb30BaTh MOJYUYCHHBIEC TEOPETUUECKUE 3HAHUS JUIsl TOCTAHOBKH 3aJ1a4 UCCIICIOBAHUS.

Bnaoems:

- HaBBIKAMHU CaMOCTOSITEIFHON HAyYHO-UCCIIEIOBATEIHCKON JAEATEILHOCTH, PA0OTHl ¢ UCTOUHUKAMU
Hay4YHOI nH(popMaruu, peepupoBaHus HAYIHBIX TYOIUKAIII.

3 Kparkoe conep:kaHue NPaAKTHKH

Pazoen 1. Opeanusayus u ocywecmeieHue HAYYHO-UCCIEO08AMENLCKOU U NPOU3BOOCMBEHHOU
oesmenvbHocmu

enu u 3ana4u NpeATUIUIOMHON MpakTUKU. OpraHu3aliOHHO-METOJUYECKIE MEPOTIPUSITHS.

[MpuHIMIBL, TEXHONOTHH, (OPMBI W  METOABl OpraHU3alUd  HAYYHO-HCCIEAOBATEIhCKOM
JeATeTLHOCTH Ha MPUMEpPE OpraHU3alMK HaydIHOU paboThl Kadeapsl (mpobdieMHol 1abopaTopuu, HaydYHOH
rpynnsl). [IpuHIUIBL, TEXHOIOTUU, (POPMBI U METOABl OOyUYEHUsS CTYACHTOB HAa MPUMEPE OpraHU3aIuN
yaeOHOM paboThI Kadenpsl.

Pa3zoen 2. Bwvinonnenue unousudyanvhozo 3adanus. Qbobwenue u cucmemamusayusi OAHHbIX 05
8bINOIHEHUS BbINYCKHOU Kéanuguxayuonnou pabomol. Oghopmnenue omuema

C6op, o6paboTka u cucremaruzanus HHGpopMarmonHoro marepuaina. Opopmiuenue ordyera. Jlmunoe
ydacTre 00ydaromerocs: B BRITOJIHCHUH HAYYHO-UCCIIEIOBATENHCKON PabOThI Kadeaphl.

[ToaroroBka MaTepHanoB JUIsl BBITOJIHEHUS BBITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

4 O0beM NPaKTUKHU

O0beM NpakTHKHU
Bup yueOHoii padoTnbl Axan, | Acip.
3E
4. 4.
O0mas TpyI0eMKOCTh NPAKTHKH 9 324 243
CamocTosiTesbHasi padora 9 324 243
KonTtakTHas camocrosiTenbHas pabota 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB MPAKTUKHU 9 323,6 | 2427
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 323,6 | 2427
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

5.5 I'ocynapcTBeHHasi UTOrOBasi ATTECTALMS: BHIMOJHEHHE U 3ALIUTA BbIILYCKHOM
KBAJTU(PUKANNOHHOH PadoThI

1 Heab rocyrapcTBeHHOM HMTOIrOBOl aTTeCTANMM: BBINOJHEHHUS M 3aIUUThl BBINYCKHOH
KBAJTH(UKAIUOHHON PadoThl — BbISBICHUE YPOBHSI TEOPETHUYECKONW U NMPAKTHUYECKOW IOJIrOTOBIEHHOCTH
BBIITYCKHUKA By3a K BBIIOJIHEHHIO IPOPECCHOHATIBHBIX 3a4a4 U COOTBETCTBHS €0 MOATOTOBKU TPeOOBaHUSIM
®I'OC BO 1o HanpaBiieHUIO OATOTOBKYU 10 HAIIPABJIEHUIO MOAr0TOBKU 18.03.01 Xumuyeckas TeXHOJIOTHS.

2 B pe3yabrare npoxo:KIeHUS TOCYJAPCTBEHHOW HTOrOBOM AaTTECTAUMM: BBINOJHEHUS H
3alMTHl BBINMYCKHON KBAJM(PHMKANMOHHON padoOThI y CTyJeHTa NpoBepsieTcsi c(pOPMHUPOBAHHHOCTH
CIACAYIOIIUX KOMIIETEHUHMH, a TakKkKe CJIeAYIOIIUX 3HAHMH, YMEHHMH M HABBIKOB, I03BOJISIIOLIHUX
OLICHUTH CTENeHb FOTOBHOCTH 00y4alIIUXCH K JaJbHel el npogeccCHOHATbHOM AeATeJbHOCTH.
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BbimyckHuK, OCBOMBIIMK  mIporpamMmy OakajaBpuara, JOJDKEH oOOJafgaTh  CIETYIOLUUMHU
KOMIIETEHIUSMHU:

VK-1.1, YK-1.2, VK-1.3, VK-1.4, VK-1.5, VK-2.1, YK-2.2, VK-2.3, YK-2.4, VK-2.5, VK-2.6, VK-
2.7, YK-2.8, YK-2.9, VK-3.1, YK-3.2, VK-3.3, VK-3.4, YK-3.6, YK-4.1, YK-4.2, VK-4.3, YK-4.4, YK-4.5,
VYK-4.6, YK-4.7, VK-4.8, YK-4.9, YK-5.1, YK-5.2, VK-5.3, YK-5.4, VK-5.5, VK-5.6, YK-5.7, YK-5.8, VK-
5.9, VK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-6.5, YK-6.6, YK-7.1, YK-7.2, VK-7.3, YK-7.4, YK-8.1, YK-8.2,
VK-8.3, YK-8.4, VK-8.5, VK-8.6, YK-8.7, YK-8.8, YK-8.9, VK-9.1, ¥K-9.2, VK-9.3, VK-10.1, YK-10.2,
YK-10.3, YK-11.1, VK-11.2, YK-11.3, YK-2.10, VK-5.10, YK-5.11, YK-5.12, YK-5.13, YK-5.14, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-2.1, OIIK-2.2,
OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8, OIIK-2.9, OIIK-3.1, OIIK-3.2, OIIK-3.3,
OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7, OIIK-3.8, OIIK-3.9, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4,
OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.8, OIIK-4.9, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-5.4, OIIK-5.5,
OIIK-5.6, OIIK-1.10, OIIK-1.11, OIIK-2.10, OIIK-2.11, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13,
OIIK-3.14, OIIK-3.15, OIIK-3.16, OIIK-3.17, OIIK-3.18, OIIK-4.10, OIIK-4.11, OIIK-4.12, OIIK-4.13,
OIIK-4.14, OIIK-4.15, OIIK-4.16, I1K-1.1, I1K-1.2, TIK-1.3, T1K-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-
3.3, IIK-4.1, I1IK-4.2, 11K-4.3, I1K-5.1, I1K-5.2, ITK-5.3, TIK-5.4, IIK-5.5, TIK-5.6, YK-3.5, [1K-6.1, IIK-6.2,
[1K-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3nams:

- TIOpSIOK OpraHu3alyy, I[UIAHUPOBAHUS M NPOBEJIEHHS HAy4YHO-HCCIEN0BATENbCKHX PpaboT ¢
UCTIOJIb30BAaHUEM TOCIEIHUX HAYYHO-TEXHHUUECKUX JOCTIKEHUH B JaHHOM 001acTH;

- (pU3MKO-XUMHUYECKNE OCHOBBI XUMHUYECKON TEXHOJIOIMH, IPUMEHSATh 3TH 3HAHUSI HA MIPAKTHUKE;

- OCHOBHBbIE TpeOOBaHMs K IPEACTABICHUIO PE3yJIbTaTOB MPOBEIEHHOIO MCCIECIOBAHUS B BUJE
HAY4YHOT'O OTYE€Ta, CTAaTbU WU JAOKJIA/a.

Ymemy:

- CAMOCTOSITENILHO BBISBIISITH NIEPCIIEKTUBHBIE HAIIPABICHUS HAYYHBIX HUCCIIE0BaHUM, 0OOCHOBBIBATH
aKTyaJIbHOCTb, TEOPETUUECKYIO M MPAKTHUECKYIO 3HAYUMOCTH MPOOJIEMBbI, TIPOBOAUTH HKCIIEPUMEHTAIbHbIC
UCCIICIOBaHMsl, aHAJTM3UPOBATh U UHTEPIPETUPOBATH MOTY4YEHHBIE PE3YJIbTaThI;

- OCYLIECTBIATH IOMCK, OOpabOTKYy M aHalu3 HAayYHO-TEXHHUYECKOM HWHPOpMalUu IO TeMme
BBINOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUM;

- paboTaTh Ha COBPEMEHHBIX INPUOOPaX, OPraHU30BBIBATH IPOBEICHHE HKCIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTE UX 00pabOTKY U aHATTM3UPOBATh PE3YJIbTATHL.

Braoemy:

- METOJIOJIOTUEN U METOAUKOW MPOBEICHHUS HAYyYHBIX MCCIIEIOBAaHUN; HaBbIKAMH CaMOCTOSTEIbHON
HAYYHOH U UCCIIeI0BATENbCKON padoThI,

- HaBbIKaMU palOOThl B KOJUIEKTHBE, IIJIAHUPOBAaTb M OPraHU30BBIBATH KOJUIEKTUBHBIE HayuyHbIE
UCCIICIOBaHMS; OBJIAZIEBaTh COBPEMEHHBIMU METO/IaMH MCCIIEIOBAHUS U aHAIN3a [TOCTABJICHHBIX MPOOIIEM;

-CIIOCOOHOCTBIO pelIaTh IOCTABJICHHBIE 3aJaud, HCIOJb3ys YMEHHMS M HaBbIKM B OpraHu3aluu
HAYYHO-UCCIIEJOBATEIbCKUX M TEXHOJIOTHYECKUX PadoT.

3 Kparkoe coaepkaHue rocyaapCcTBEHHOW HMTOrOBOl aTTeCTANMM: BBINOJHEHHUS M 3aIUThI
BBINIYCKHOH KBAaJM(PUKANMOHHON padoThl (MM Jpyroe pacmmmpeHue u3 coorsercrBywomero ®I'ocC
BO)

I'ocynapcTBeHHass UTOrOBasi aTTECTAlMs: BBIOJHEHHWE M 3aIlMTa BBITYCKHON KBaIM(pPUKALMOHHON
paboThl MpoxoAuT B & cemecTpe Ha Oa3ze 3HAHMN, YMEHHUH M HaBBIKOB, MOJIyYEHHBIX CTYAEHTaMHM IpU
M3y4eHUH auctuiuinH HarnpasieHus 18.03.01 Xumudeckasi TeXHOJIOTHS_U IPOXOKIACHUS TPAKTUK.

I'ocynapcTBeHHass UTOroBasi aTTECTallMs: BBHIOJHEHHE M 3aIlUTa BBITYCKHON KBalIM(DPUKALMOHHON
paboThI MPOBOAUTCS TOCYIAPCTBEHHOM HK3aMEHAIIMOHHON KOMUCCHEH.

Kontponb ypoBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIMA OOYYAIOMIMXCs, TPUOOPETEHHBIX TIpU
ocsoeanu OOII, ocymecTBiseTCsl MyTeM NPOBEACHUS 3aLIUTHI BBITYCKHON KBAJTU(PHUKAIIMOHHONH PabOTHI
(BKP) u npucBoenust kBanuduxaum «0akaiaBpy.

4 O0beM rocyaapCcTBEHHOl WTOIOBOIl aTTeCTALlMM: BBINOJHEHHS] M 3alllMThl BbINYCKHOMH
KBAJIU(PUKANMOHHOH PadoThI

[Iporpamma oTHOCHUTCS K 00s3aTeNbHOW 4YacTH ydueOHOro miaHa, K Omoky 3 «[ocymapcTBeHHas
UTOTOBas aTTECTALUA» U PACCUUTAHA HA COCPEJOTOUEHHOE MPOXOKACHUE B 8 ceMecTpe (4 Kypc) oOydeHus B
ooreme 216 u (6 3ET). Ilporpamma mpenmosnaraer, 4ro OOydaloUIMecs HMEIOT TEOPETUYECKYI0 H
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MMPAKTUYCCKYHO IIOATOTOBKY B obmactu TPAAUIIUMOHHBIX W HOBBIX KOHKprHTOCHOCOGHBIX mponceccoB B
TEXHOJIOTHUH 3JICKTPOXUMUUYCCKHUX IIPOU3BOICTB.

o B 3aueTHBIX B akagem.
Bunpl yue6HO# paboThI
€IMHUIIAX yacax
O6mas tpynoemkocts 'MA nmo yueOHOMY miiany 6 216
KonrakThas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 216
KoHTtakTHas paboTa — UTOTOBAas aTTECTAIIH 6 0,67
Brimonnenue, nanucanue u opopmienne BKP 6 215,36
Bun konrpoJs: 3ammuTa BKP
Bitbt yuc6HOi paGoTs! B 3aueTHbBIX B actponom.
€IMHULIAX yacax
O6mas tpynoemkoctb 'MA no yueOHoMy miiany 6 162
KonrakThas pa6ora (KP): - -
CamocrositesbHas paoora (CP): 6 162
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs 6 0,5
Brimonaenue, Hanucanue u opopminernne BKP 6 161,5
Bua konrpoJs: 3amuTa BKP

5.6 ®akyabTaTUBBI
AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«IlepeBo/l HAYYHO-TEXHHUYECKOH JIUTEPATYPbI»

1. Heab aUCHUMIUIMHBI — TIpHOOpeTeHne oOydJaronMucs oO0mel, KOMMYHUKAaTUBHOW |
npo(hecCHOHANFHOM KOMIIETEHIINHM, YpPOBEHb KOTOPBIX Ha OTHENBHBIX JTamax S3bIKOBOW MOATOTOBKH
MO3BOJIIET  BBIMOJIHATH  pa3fUYHble BHUIBI NPO(ECCHOHATFHO OpPUEHTHUPOBAHHOTO TEpeBofa B
IIPOU3BOJCTBEHHON U HAYYHOU IEATEIBHOCTH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CIeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS.

VYK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namu:

— OCHOBHBIE CIIOCOOBI TOCTUKEHUSI SKBUBAJIEHTHOCTH B MIEPEBO/IE;

— OCHOBHBIE ITPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHbBIE (DYHKIIUU SI3bIKA KAK CUCTEMBI;

— JIOCTATOYHOE JIJIsi BBITIOJHEHUS MEPEeBOJa KOJIMYECTBO JIEKCUUECKUX €AMHMII, (Ppa3eosorn3MoB, B
TOM YHCJIE€ COLIMANIbHBIX TEPMUHOB U JINHIBOCTPAHOBETYECKUX peaslnii;

ymemy:

— MPUMEHSATH OCHOBHBIE MTPUEMBI TIEPEBO/IA;

— OCYHIECTBIISATh NMHUCHMEHHBIM TEPEBOA C COONIOJCHHEM HOPM JIGKCHYECKON ASKBHBAJIICHTHOCTH,
coOI0CHHEM IPaMMAaTHYECKIX, CHHTAKCUYECKUX U CTUJIMCTHUECKUX HOPM;

— 0(hopMIIATH TEKCT TIEPEeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYLIECTBIJISITh MEPEBOJ C COONIOACHUEM HOPM JIEKCUYECKOW SKBHBAJIEHTHOCTH, COOJIIOJIEHUEM
rpaMMaTH4YEeCKUX, CHUHTAKCUYECKMX W CTUJIUCTUYECKUX HOPM TEKCTa TMepeBoJa U TEMIIOPATbHBIX
XapaKTePUCTUK UCXOAHOTO TEKCTA;

61a0emny:

— METOJUKOW MpeAnepeBOAYECKOr0 aHajgn3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPHSITHIO
MCXOJIHOTO BBICKA3bIBAHUS,
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— METOJMKOM MOATOTOBKHU K BBHITIOJHEHHIO MEPEBO/A, BKIIIOUAs MOMCK MHPOPMAIUU B CIPABOYHOM,
CIEIMANIbHOM TIUTEpaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBAaMH CHCTEMbI COKPAIIEHHON NEPEBOIYECKON 3aliCH MPU BBIIOJTHEHUH MEPEBOIA;

— OCHOBHOW MHOSI3bIYHON TEPMUHOJIOTHEN CIIEIIMATIbHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTUPOBAHUS JINTEPATYPHI 1O CHEIIHATLHOCTH.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Pasoen 1. Ocnognvle nekcuueckue u cmuaucmudeckue 3aKOHOMEPHOCMU Nepesood HAY4YHO-
MexXHU4ecKou Iumepamypol

1.1 Jlekcuyeckne 3aKOHOMEPHOCTH HAYYHO-TEXHHYECKOTro nepeBoaa. CMBICIOBON aHaIW3 HAy4dyHO-
TEXHUYECKOTO TEKCTa M ero cermMeHranus. CTUINCTHYECKHE OCOOCHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenue TpyaHOCTEH, CBSI3AHHBIX C PACXOXKICHHEM CHHTAKCUYECKUX CTPYKTYp HWHOCTPAHHOTO H
PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHue mMopsAaKa CJIOB B AaHIVIMHCKOM UM PYCCKOM mpemioxkeHusx. IlepeBon cios,
yCTAHOBJICHHE 3Ha4YeHHs cioBa. [lepeBox cBOOOAHBIX M (pazeosoruueckux ciaoBocoueranuit. IlepeBon
3aroJIOBKOB TEKCTOB U CTaTe

1.3 Coxkpamenus. OcOOEHHOCTH UX MepeBojia. Pa3BuTHe HABBIKOB MEPEBOJIA HA PUMEPE TEKCTOB 10
TeMe «XuMudeckas 1aboparopus» «3MepeHuss B XUMUN.

1.4. Jlexcuueckue TpaHchOpMalMu TpU TMEPEBOJE TEKCTOB MO TEMAaTUKE XMUMHH U XHUMHUYECKOM
TEXHOJIOTHH.

Pasoen 2. Ocnosnuvle epammamuueckue ocobenHocmu nepesooa

2.1. Ocobennoctr mepeBoja mpemtokeHuii Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpuMepe NepeBoaa TEKCTOB MO TeMAaTUKE XUMUYECKON TexHoyoruu IlepeBos mpuaaToIHbIX
MPETIOKEHUH.

2.2. Meroabl U MpueMbl MEPEeBOJia CTPAAATEIBHOIO 3a0ra Ha IPUMEpPE MEePeBOJa TEKCTOB M0 TEME
"TexHomoruu Oymymiero".

2.3. Tunsl yCIOBHBIX NpENIOKEHUHN, MpaBWiia 1 OCOOCHHOCTH MX mepeBona. [IpakTuka mepeBoia
YCIOBHBIX TMpPEAJIOKEHUH Ha TMpUMepax TEKCTOB IO pa3IUYHbIM pasfenaM XUMHA H XUMHYECKOM
TEXHOJIOTHH.

2.4. MopanpHble TJIAroJibl W OCOOCHHOCTH HMX TIEPeBOJa Ha TMPUMEpPE TMepeBoJia TEKCTOB
«TexHonorusy, «IpoMbIIUIEHHOE 000PYIOBAaHUE

Pazoen 3. Ocobennocmu nepesoda npednodiceHuli ¢ HerudyHblMU HOpMaAMU 21a20aa

3.1 udunutus (HeonpenenenHas ¢popma raarona). Ponb nHQUHUTHBA B IPEATIOKEHUN U BaAPHAHTHI
nepeBoJia Ha pycckui a3bIk. [Ipuyactust u repyHanii. BapuanTsl nepeBoaa Ha pyCCKUM SI3bIK.

3.2 WudunutuBHbie 0060poTH. OO0pOT HomonHeHHe ¢ MHPUHUTHBOM. OOOpOT mMmojjexaliee ¢
uHGUHUTUBOM. Pa3nnyHble BapuaHThI IepeBo/ia.

3.3 IlepeBoa mpuYacTHBIX 000OpPOTOB. AOCOJIOTHBIN MPUYACTHBIA OOOPOT M BApPHAHTHI IEPEBOJA.
Pa3BuTHe HaBBIKOB MepeBoia B chepe XUMUU U XUMUYECKOU TEXHOIOTHH.

Pa3zoen 4. Ocobennocmu peghepamuerno2o nepesooa

4.1. AnTOpUTM MpEeANepeBOTYECKON pPadOThl € HAYYHO-TEXHUYECKUM TEKCTOM IO XHWMHUKO-
TEXHOJIOTHYECKON TEMAaTHUKE.

4.2. AaropuTM cocTaBlieHHs pedepara 1Mo XMMUKO-TEXHOJIOTHIECKON TeMaTUKe (AaHHOTAITUH )

4.3. Anroput™ paboThI 110 pedepaTUBHOMY MEPEBOLY M0 XMMHUKO-TEXHOJIOIMYECKON TeMaTHKE.

4 O0beM yueOHOI JUCHUIIJIMHBI

Cemectp
Bcero
Bu yueGHo# paGoTsI 5 cemectp 6 cemectp
3E Alfla”' 3E Alfla”' 3E | Axan u.

OO0mast TpyI0eMKOCTh TUCIUTITHHBI 4,0 144,0 2,0 72,0 2,0 72,0
KonrakTHas padora — ayiuTOpHbBIE 1.8 64.4 09 | 32,0 0,9 32,0
3aHATHS:

[Tpaktrueckue 3anstus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocTosiTesibHas padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camoctosTenbHas pabora 2,2 0,4 1,1 0,2 1,1 0,2
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CaMocTosTeTbHOE N3YUCHUE PA3/IeIoB 79.6 308 308
JUCIUILIMHBI
Buabl koHTpoOJIA:

3auver 3auer

Cemectp
Bcero
Bu yueGHo# paGoTsI 5 cemecTp 6 cemecTp
38 | AP | 3 | AP | 3B | Aerpow

OO6m1ast TpyTI0EMKOCTh TUCIUILIMHBI 4 108 2 54,0 2 54
KonrakTHas padora — ayiuTOpHbBIE 1.8 48,3 0,9 24 0,9 24
3aQHSITHS:
[Ipaktuueckue 3austus (113) 1.8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas camocTosiTenbHas pabota 0,3 0,15 0,15
CamocTosTenbHOE H3YUCHHE Pa3/IeIOB 2,2 59.7 1,1 29.85 1,1 29.85
JUCIUTUTAHBI
Buabl koHTpOJIA:

3auer 3auer

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«I'paxmaHckasi 3alIUTA B YPe3BbIYANHBIX CUTYAI[HAX)

1 Heab AMCHMIUIMHBI — TOJITOTOBUTH CTYIACHTA K OCMBICICHHBIM MPAKTUYECKUM JACUCTBUSM IO
o0ecreyeHni0 CBOEH 0e30MacHOCTH M 3allMThl B YCIOBHSIX BO3HMKHOBEHMS YPE3BBIYAMHON CHTyaInu
MPUPOIHOTO, TEXHOTEHHOTO U BOGHHOI'O XapaKTepa.

2 B pe3yabTaTe H3y4eHUs] JUCHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obnadams creayrONMMU KOMIIETCHIIMSIMU W UHIUKaTopaMu ux poctmkenus: YK-8.2, VK-8.5, VK-
8.7.

3namo:

- XapaKTepUCTUKH NPHUPOJIHBIX OCICTBHIA, TEXHOTCHHBIX aBapHi M KaTacTpod Ha pagualiMoOHHO-,
XUMHYECKH- U OMOJIOTMUECKU-OMACHBIX 00BEKTax, Mopaxaromye GakTopsl APYTUX OMACHOCTEH;

- OCHOBBI BO3JICHCTBHS ONMAacHBIX (PaKTOPOB UPE3BbIUANHBIX CHUTyallMld HA YEIOBEKAa M MPUPOIHYIO
cpeny, JOMyCTHUMbIE TIPEeIbHbIE KPUTEPUU HETATUBHOTO BO3/IEUCTBUS;

- Mepbl 0€30MacHOro MOBENEHUS NpU MpeObIBaHUU B paiioHax (30HAX) MOXKapOB, PaIUOAKTUBHOTO,
XUMHUYECKOT0 U OMOJIOTHUYECKOT0 3arps3HeHMS;

- CrocoOBbI U CPEJCTBA 3aIUTHl YEIOBEKa OT BO3JCHCTBHUS MOPaXKAIOMIKUX (PAKTOPOB UpE3BhIYAIHBIX
CUTyalluil IPUPOIHOTO, TEXHOTEHHOT'O ¥ BOGHHOT'O XapaKkTepa.

Ymemn:

- HCIIOJIb30BaTh CPEACTBA 3allUThl OPraHOB JABIXaHUA U KOXKH, MEIUIMHCKUE JJI1 CaMO3allUThl U
OKa3aHHUs IOMOULIH IPYTUM JIFOISIM;

- TMPUMEHSTHh TEPBUYHBIE CPEACTBA MOKAPOTYIIEHUS MJIS JIOKAJU3alMd M TYIIEHUs IoXKapa,
BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3bIBaTh ce0€ U JPYTMM MOCTPAAABIINM MEAUIIMHCKYIO MTOMOUIb C UCTIOJIB30BaHNEM TaOeIbHBIX
Y TIOJPYYHBIX MEJUIIMHCKUX CPE/ICTB.

Braoemn:

- mpuéMamMH TpPOBEACHUS YaCTHYHOW CaHHUTApHOW OOpabOTKM TpU BBHIXOJE W3 paiioHa (30HBI)
PaIuo0aKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHUs (3apaKeHus);

- croco0amMy U TEXHOJIOTUSIMH 3aIUTHI B YPE3BBIYAWHBIX CUTYaLUX.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pasoen 1. Onacnocmu npupoonozo xapaxkmepa.
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Cruxwuitaple OCICTBUS, SIBICHUS MPHUPOJABI Pa3pyIIUTEILHON CHIIBI - 3€MIICTPSICCHUS, HABOIHCHHUS,
ceJIeBble MOTOKM, OMOJI3HU, CHEXHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, O0OBaJbl, 3aCyXH, yparaHbl, OypH,
MOKaphl.

Pazoen 2. Onacnocmu mexnoeennozo xapaxmepa.

ABapuu u karacTpodbl HAa pAAMANUOHHO OMACHOM OOBEKTE, XMMHYECKH OMACHOM OOBEKTe,
OMOJIOTMYECKH OIMAaCHOM OOBEKTEe; Ha TpPaHCHOPTE (GKEIE3HOIOPOXKHOM, AaBTOMOOHIBLHOM, PEYHOM,
ABUAIMOHHOM); Ha THAPOCOOPYKEHHUSAX; HA KOMMYHAIBHBIX CUCTEMaX KU3HE0OeCTICUCHHUS.

Pazoen 3. Onacnocmu soennoco xapaxkmepa.

[IpuMeHeHne opy>Xusi MacCOBOTO MOPAKEHUS (SACPHOTO, XUMUIECKOTO, OMOJIOTUUECKOT0), OOBIYHBIX
CPEICTB C 3a)KUTaTEeIbHBIM HAMIOJIHEHUEM, HOBBIX BHUJIOB OpPYKUsI. 30HBI 3apaKCHUSI OT CPEJCTB MOPAKEHUS
U MX BO3JICHCTBUE HA HACEJIEHNE U OKPYKAIOIYIO IPUPOJIHYIO Cpeay.

Paszoen 4. Ioxcapuas 6e3onacHocme.

[Toxxapnast omacHocTh. [lokapHas oxpana. Kmaccudukamuss mokapoB IMOXapoB B 3JaHHSIX U
nomenieHusx. Ctaauu pa3BuTusa noxapoB. Jlokanuzauus U TylmieHwe mnoxkapoB. llepBuuHble cpencTBa
noxapotymenus (oraerymutenu OIl -8, OY-2, OBII-5, BHyTpeHHMI MOXapHBIA BOJOTIPOBO) M MpaBHIIA
MOJIb30BaHUS HWMU. ABTOMAaTUYECKHE CHUCTEMbl TIOKAPOTYIIECHUST — TMPUHKIEPHbIE U JpPEHUYEpHBIE.
Orserymianiye BellecTBa — BOJA, IEHBI, HETOpPIOYME Tra3bl M pa30aBUTENM, MOPOILKOBHIE COCTaBBI,
rajioreH3aMeIleHHbIe YTIEBOAOPOIbI.

Pazoen 5. Komnnexc meponpusmuti epaxcoanckoul 3auumsl HACENeHUs.

Omnosemenne U WHPOPMHUPOBAHUE HAcENCHUS 00 omacHOCTH. [IpuHsSTHE HAceJIeHWEeM CHUTHAJIOB
onoBemeHus («Baumanue Bcem!», «BosnmymHas TpeBoray, «PammamuoHHas OMacHOCTHY, «XHUMHUYECKas
TpeBoray, «OT00l OMaCHOCTHY) U MOPSIOK JACUCTBUS MO HUM. DBaKyallusl HACEICHHs U3 30HBI OMACHOCTH.
CrniocoObI 5BaKkyauu. DKCTPEHHAs SBaKyallisl CTYJCHTOB U3 ayIUTOPUU ITPU BOSHUKHOBEHUH MOKapa.

CpencrBa nHaMBHAYaIbHOM 3amUThl opranoB aeixanus (I['T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIIT-67M,
PY-60M, «®enukc», I'JI3K, A, AI-3, TI3Y-K, UII-4M, UII-5, UIl-6, KUII-8), koxu (JI-1, O3K)
yesnoBeka. MeIuIIMHCKHUE CPEACTBA 3alUTHI.

CpencTBa KOJUIGKTHBHOM 3alllUTHl HaceneHWs. Ha3HaueHue, 3alIUTHBIE CBOMCTBA yOEKHII.
[IpotuBopanuanuonusie ykpeitusi (IIPY, mom3eMHble mMemexoHble MEepexoibl, 3ariayOJieHHbIE CTaHIIUU
METPONOJUTEHA), MPOCTEHIINE YKPBITUA (TpaHIlEH, OKOMbI, MNepeKpbIThie mienu). llpaBuna 3ansTus
yOexuia.

Pazoen 6. Oxasanue nepsoui nomowu.

Oxa3aHue TIepBOMl MOMOIIM IIpU OXOrax, pPaHEHMsX, 3apakeHusx. I[IpoBeneHune wyacTUUHOU
CaHUTapHOU 00pabOTKU KOKHBIX MOKPOBOB YEJIOBEKA MIPU BBIXOJIE U3 30H PaJHMOAKTUBHOIO, XUMHUUECKOTO U
OMOJIOTUYECKOT0 3apakKeHUS (3arpsi3HEHMS ), U3 30H TI0KAPOB.

Pazoen 7. Jluxeuoayus nociedcmeuti upe3ebluatiHol CUmyayuu.

ABapuiiHO-criacaTenbHble paboThl. OKCTpEeHHas 53BaKyalus M3 ayauTopuu (1abopatopuu) B
YCIOBUSIX TMOXapa, paJuallMOHHOTO, XHWMHUYECKOro, OHOJOTHYECKOro 3arps3HEHUS TEPPUTOPUU C
UCIIOJIb30BaHUEM MTPOCTEHIINX cpeacTB 3amuThl («Denukcy», ['JI3K, nporusoraza I'TI-7 ¢ ATII-3).

4 O0beM yueOHOI JUCUMIIJIMHBI

O0BbeM U CIUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 1 36 27
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexuun 0,44 16 12
CamocTosiTesibHasi padoTa 0,56 20 15
KonrtakTHas camoctosiTenbHas paboTa 0,2 0,15
0,56
CaMocCTOsITENbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 19,8 | 14,85
Bujx nTOroBoro KOHTpoJIs: 3auer
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