4.4, AuHoTauMU padoYUX NPOrPaMM IUCHMILIUH

4.4.1. TucuunjauHbl 00513aTeIbHON YacTu (0a30Bast 4acTh)

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«unocrpannslii a361» (b1.5.01)

1. Heap TUCHUIIHHBI — TIPUOOPETCHUE OOYJAOIIMMHUCS OOIICH, KOMMYHHUKATHBHOW U
npodeccHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX HA OTHENBHBIX JTalax S3bIKOBOM
MOJATOTOBKH  TIO3BOJISIET  MCIIOJB30BaTh  MHOCTPAHHBIM  SI3BIK  NPAKTHYECKH KaK B
npodeccnoHanbHON  (MPOU3BOACTBEHHOW U HAy4YHOW) MAEATENBHOCTH, TaK W Ui Ielei
caMo00pa3oBaHUs.

2.B pe3yjibTaTe HU3yYeHMs JUCHMIUVIMHBI oOydawummiicda N0 mnporpaMmme
0akaJIaBpUATA J0JIKEH

Obaaoams cnexyromuMu oOekyabTypHbiMU (OK) KoMneTeHuusaMu:

— CHOCOOHOCTBIO K KOMMYHHUKAIlMM B YCTHOM M THCBMEHHOW (opMax Ha pyccKOM U
WHOCTPAaHHOM SI3BIKaX JUIS pEIICHUs 3aJad MEXKIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoericteus (OK-5).

3namo:

— OCHOBHBIE CHOCOObI COYETaeMOCTH  JIEKCUYECKUX  CHHHIL U OCHOBHEIC
CIIOBOOOpa30BaTEIbHBIC MOJICIIH;

— PYCCKHE SKBHBAJICHTHI OCHOBHBIX CIIOB M BBIPQKEHHH PEUYH B MPOIIECCE MEKINIHOCTHOTO U
MEXKYJITBTYPHOTO B3aHMO/ICHCTBYSI,

— OCHOBHBIC TIPUEMBI M METO b pehepUpOBaHUs M aHHOTUPOBAHHUS JTUTEPATYPHI;

— TACCHBHYI0 M aKTHBHYIO JIEKCHKY, B TOM 4HCJEe OONICHAyYHYI0O | CHEIHAIHHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO AJIs1 paOOThI Ha/l TUIIOBBIMU TEKCTAMU;

— IpHueMbl pabOThbl ¢ OPUTMHAIBHON JIUTEPATYpPOl HA MHOCTPAHHOM SI3bIKE.

Ymemy:

— paboTaTh ¢ OpUTHHAILHOM JIUTEPATYPOl HA HHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIIOBApeEM;

— BECTH IEPEeNHUCKy Ha H3y4yaeMOM S3bIKE C LEJIbI0 MEXIMYHOCTHOIO U MEKKYIbTYPHOTO
B3aMMO/ICHCTBUS;

— BECTH pEUEBYIO JEATEIbHOCTh NMPUMEHUTENBHO K cepe ObITOBOM M IpodeccHOHaIbHON
KOMMYHUKAIUH.

Bnraoemy:

— HHOCTPAaHHBIM S3BIKOM Ha YPOBHE MEXJIMYHOCTHOIO U MEXKYJIbTYPHOIO OOLIeHus,
HaBbIKAMM W YMEHHUSMHU DPEUYEBOH JEATENbHOCTH HPUMEHHUTEIbHO K cdepe OBITOBOH U
npodeccuoHalIbHOW KOMMYHUKALIMU, OCHOBAaMH ITyOJIIMYHON peuH;

— OCHOBaMH pedepupoBaHUs M aHHOTHUPOBAHMs JMTEpPATypbl Ha H3y4aeMOM HMHOCTPaHHOM
S3BIKE.

3. Kpatkoe coaep:xaHue AMCHUIIIHHBI

Pazoen 1. I pammamuueckue u nrexcuyeckue mpyoHocmu u3yyaemo2o A3vlKa.

1.1. CopskeHue M M3MEHEHHME IJIaroia-cBA3kM B (opMax HACTOSILEro BPEMEHH.
Bunospemennsie  ¢opmbl  rinaronoB. OOpazoBanue (GOpM  MPOCTHIX, IMPOJOJIKEHHBIX,
nepdeKTHbIX U NMepPeKTHO-MPOIOJHKEHHBIX BpeMEH Iiiarosa. BompocurenbHble TpeanokeHus B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENbHBIX (JOPM TiIarojia B pa3InyHbIX BpeMeHax.

1.2. OGpa3oBaHue MPOCTHIX, MPOJODKEHHBIX, TEPHEKTHBIX BPEMEH IJIarojbHbIX (GOpM U
ynoTpebaeHue GopM cTpaaTeIbHOIo 3a0Ta.

1.3. Bunospemennsie (opmbl rnarosnoB. OOpazoBaHHE NPOCTHIX, NPOJODKEHHBIX,
nepdekTHeIX U Nep(eKTHO-TIPOJODKEHHBIX BpeMeH. BorpocuTenbHble MNpemiokKeHus B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENbHBIX (POPM TiIaroiia B pa3InyHbIX BpeMeHax.

1.4. Ilpuuactus. [Ipuuactus HacTosiero u npouieamero BpeMmenu. Ileppextasie popmbl
npuyacTus. MecTo mpu4acTuil B peioskeHul. AOGCOIIOTHBINA MPUYACTHBIN 000POT.

1.5. Undunutus. @opmbl nHpuHUTUBA. [IponommkeHHbI U nepheKTHBIH MH(OUHUTHB.
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Oyakiun uHGUHUTHBA B mpemiokeHun. OOpa3zoBanue W ynorpebiieHHe WH(OUHUTHBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHUEY.

1.6. Mopanbubie riarojisl. CTpykTypa mpemiokeHus. [IpuHIMIBI cI10BOOOpa30BaHMAL.
Coxkpamenus (a00peBuarypsi). O603HaueHue natel [IpaBuia YTeHHUS XUMHYECKUX JJIEMEHTOB,
o0o3HaYCHU U (POPMYNT HEOPraHWYECKHX COCIMHCHUNW W YPAaBHEHUN XMMHUYECKUX PEAKIIHIA.
[IpaBuna wureHus enuHuly u3MepeHus. IlpaBuia uTeHHMS HAMMEHOBAaHMM OCHOBHBIX
OPraHU4eCKUX COCTMHECHUH.

Pasoen 2. Pazeumue nasvikog umeHus memamuieckux meKkcmoas.

2.1. UTeHHe TEKCTOB 110 TEMaM:

2.1.1. BBenenue B CICHAIBLHOCTD

2.1.2. I.1. MenneneeB

2.1.3. PXTY umenn JI.1. Menneneena

2.1.4. Hayka 1 Hay4Hbl€ METO/Ibl, HAyYHbIE CTATHU

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUN

2.1.5.1. BBeieHre B HAHOMHKEHEPHUIO

2.1.5.2. MatepuanoBeieHre HAHOMaTEPHAJIOB U HAHOCUCTEM

2.1.5.3. HanounxeHepust 11sl XUMUH, (papMalleBTUKU U OMOTEXHOJIOTUU

2.1.5.4. [IpaBoBeIcHNE B HAHOMHKXEHEPHUH

2.1.5.5. OcHOBBI (pU3MUECKON XMMUN HAHOMATEPHATIOB

2.1.5.6. MoaennpoBaHre HAHOMPOLECCOB B XUMUYECKON TEXHOJIOTUHU

2.1.5.7. Moaenu HaHOTIPOIIECCOB B (papMarieBTUKE M OMOTEXHOJIOTUN

2.1.5.8. MakpOKHHETHKA XUMHUYECKUX ITPOLECCOB

2.1.5.9. lokymeHTamus A1 0OCIy>KHBaHUS U3ACITNIA Ha OCHOBE HAHOOOBEKTOB

2.1.5.10. KoHTpoap kauecTBa HAHOOOBEKTOB M M3/ICIINI Ha UX OCHOBE

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xumudaeckas ytaboparopusi. TexHuka 6e30macHOCTH B jabopaTopuu. M3mepenus B
XUMHUYECKOH JabopaTopun

2.1.8. Xumus Oymymiero.

2.1.9. buotexnosoruss @apMareBTUUECKHE MPOU3BOCTBA.

2.1.10. 3enenas xumus. [IpoGieMbl SKOJIOTHH.

2.2. Tlonsitue o Buaax ureHus. [IpocMoTpoBoe uTeHHE Ha MpUMeEpax TEKCTOB O XUMMHH,
AWM. Mengeneese, PXTY um. JI.U. Menneneena.

AXTUBH3AIMS JIGKCUKH POYUTAHHBIX TEKCTOB.

2.3. M3yyaroniee 4YT€HHWE HAYYHBIX M HAyYHO-TIOMYJSPHBIX TEKCTOB IO BBIOpAHHOM
CHEeIMAIbHOCTH Ha TmpuMmepe TekcToB: «Hayka u HayuHble MeETOAB», «XHUMHUYECKOE
npennpusaTie», «COBpeMEHHbIE WH)XXEHEPHBbIE TEXHOJOTUW», «XUMHUYecKas JadopaTopusl.
Texnuka OezomacHocTu B jabopatopuu. M3MepeHuss B XMMHUYECKON Jabopatopum», «XUMHUS
Oynymero. CoBpeMeHHbIE TEHACHIIMU Pa3BUTUA Hayku», «buortexnonorus. ®apmareBTu4ecKue
MIPOU3BOJICTBAY, «3eneHast xumus. [Ipobnempl sKoI0THm».

Jlekcuueckue  OCOOCHHOCTH  TEKCTOB  HAYYHO-TEXHUYECKOW  HAMPaBICHHOCTH.
TepMuHOIOTUS HAYYHO-TEXHUUECKON JTUTEPATyphl HA U3Y4aeMOM SI3bIKE.

Pa3zoen 3. Ilpakxmuxa ycmuoii peuu.

3.1. IIpakTuKa yCTHOW peyH 1o TeMam:

3.1.1. «I"'oBopuM o cebe, 0 cBoelt Oyaymiei mpodeccumn»,

3.1.2. «Moiil yHUBEPCUTETY,

3.1.3. «YHUBEPCUTETCKUI KaMILyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x.

3.2. MoHomnoruyeckasi pedb 1Mo TeMe «o cede u o Oyaymieit mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTHYECKON PEyUH.

3.3. PeueBoii ATHKET MOBCEIHEBHOIO OOLIEHHA (3HAKOMCTBO, HpEJCTaBJICHHUE,
YCTaHOBJICHHE M TOJIep>KaHHe KOHTAKTa, 3alpoc U cooOlieHne MHpopMaluu, nodyxaeHue K
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NEWCTBUIO, BBIPAKEHHE POCHOBI, COTTIACHS).

OCo0GeHHOCTH AUATOTHYECKON PeUHr Mo MPOAEHHBIM TEMaM.

Pazoen 4. Ocobennocmu s3vika cneyuaibHOCmu.

I'pamMaTuyeckue TpyJHOCTH SA3bIKA CHIEUAIBHOCTHU:

4.1. I'pammaTHueCcKue U JIEKCUYECKUE TPYIHOCTH S3bIKA CIIEUATIBHOCTH:

Pa3nuynHble BapuaHThI NepeBoia NIpUYACTU Ha pyccKuil s3bIK. [IpuyactHeie 000pPOTHI U
IIpUEMBI UX NIEPEBOJIa HA PYCCKUM SA3BIK.

4.2. CocnararenbHoe HakioHeHHE. DOPMBI cOCIaraTeIbHOTO HAKIOHEHHS B M3y4aeMOM
sa3plke. MogjanbHble TJarojibl M HX HCIOJIb30BAaHHME B MPEUIOKEHHUSIX B COCIaraTelbHOM
HaKJIOHEHHH. Tumbl yCIIOBHBIX IpeAJIoKeHUM. BapuaHThl mepeBoja NPEMIOKEHUM B
cocCllaraTeJIbHOM HAaKJIOHEHUM U YCIOBHBIX MNpemiokeHuid. [lopsiiok cloB B NIpPeUIOKEHHH.
OMparnyeckue KOHCTPYKIIHUH.

4.3. 3yuenue mpaBWJ TepeBOJa pPa3iuYHbIX (opM HHOUHUTHBA W WHOUHUTHBHBIX
000pOTOB Ha PYCCKHII SI3BIK.

4.4. Vzyyaroniee yTeHUE TEKCTOB [0 TEMaTHKE:

1) «JIaGopaTopus»

2) «3Mepenust B XUMUYECKON 1ab0opaTopum».

Crunucruyeckue OCOOCHHOCTH — CHEIMAJbHOM HaydYHO-TEXHHYECKOW JUTEpaTyphl.
Opranuzanus paboThl €O crHeuuaibHbIMU cioBapsMu. llonstue o pedepupoBaHun Hu
aHHOTHPOBAHMM TEKCTOB MO crenuanbHOCTH. llowck HOBO#Ml umH(popManuu npu padbore c
TEKCTaMU U3 MEePUOJANYECKUX U3JaHUI U MOHOTpaduil, UHCTPYKIUI, TPOCIEKTOB U CIIPABOYHOMN
JUTEPaTyphl [0 paccMaTpUBAEMOI TEMATHKE.

4. O0beM yueOHOM THCHHUIIINHBI

4.1. Ounas dopma:

Byl yueOHOM pabOTHI Bcero CemecTphbl
3E Axap,. 1 2
q 3E | Axag | 3E | Axan
q q
OO0uiasi Tpy10€eMKOCTb IUCHUIIIHHBI 110 8 288 4 144 4 144
yueOHOMY IJIAHY
KonTrakTHasi paboTa — ayITMTOpPHbIE 2,22 80 1,33 48 0,89 32
3aHATHSA:
[Tpaktuueckue 3ansarus (113) 2,22 80 1,33 48 0,89 32
CamocrositesibHas padora (CP): 477 | 1716 | 2,66 | 956 | 2,11 76
KonTtakTHas camocTosiTebHas paboTa — — — — — —
CaMocTOATEeNHbHOE U3YUCHHUE Pa3/IeoB 477 | 1716 | 2,66 | 956 | 2,11 76
JUACIUTUTMHBI
3auem c ouenkoii. 0,01 0,4 0,01 0,4 —_ —_
9K3aMeH 1 36 — — 1 36
KonTaktHas paboTa — mpoMeKyTo4yHas 1 0,4 — — 1 0,4
aTTeCcTalus
IToaroroBka K 3K3aMeHy 35,6 — 35,6
Bux koHTpoJs: 3auer JK3aMeH
¢ OIlEHKOI1
Bunsl yaeOHOM paOoThI Bceero CemecTpsl
3E Actp. 1 2
q 3E | Actp. | 3E | Actp.
q q

OO0masi Tpy10eMKOCTh M CUUILIHHBI IO 8 216 4 108 4 108
Y4eOHOMY ILIAHY
KonrakTHasi pa6oTa — ayIMTOPHBIE 2,22 60 1,33 36 0,89 24
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3aHATHA:
[Tpaktaeckue 3arstus (113) 2,22 60 1,33 36 0,89 | 24
CamocrositesbHas padora (CP): 477 | 128,7 | 2,66 | 71,7 | 2,11 | 57
KoHnrakTHas camocrosiTenbHas paboTa — — — — — —
CamocTrosiTeTbHOE U3yYeHUE Pa3/IeiioB 477 | 128,7 | 2,66 | 71,7 | 2,11 27
IUACIUATLINHEL
3auem c oyenkoi. 0,01 0,3 0,01 0,3 — —
IK3aMeH 1 27 — — 1 27
KoHnTakTHas paboTa — mpoMeKyTOTHAS 1,011 0,6 0,011 | 0,3 1 0,3
aTTeCTalus
IToaroroBka K 3K3aMeHy 26,7 — 26,7
Bua konTpoas: 3auer JK3aMeH
C OllEHKOM
4.2. 3aounas popma:
Bupr yuebHOM paboThI Bcero CemecTtpbl
3E | Axan. 1 2 3
q 3E | Axan. | 3E | Axan. | 3E | Axan.
q q q
OO0miasi Tpy10€eMKOCTh 8 288 2 72 2 72 4 144
AUCHUILINHBI 0 y4eOHOMY
TJIAHY
KonTakTHasi pa6ora — 0,56 20 0,17 6 0,17 6 0,22 8
ay/INTOPHbIE 3aHATHS:
[Tpaktuueckue 3ansatus (113) 0,56 20 0,17 6 0,17 6 0,22 8
CamocrosiTesibHasi padoTa 6,97 251 1,72 62 1,72 62 3,52 127
(CP):
KonTakTHas caMoCTOSITEIbHAS — — — — — — — —
pabota
CamMocTosATenTpHOE U3yUeHUE 6,97 251 6,97 62 1,72 62 3,52 127
pa3esioB JUCIMILIAHBI
IK3aMeH 0,25 9 — — — — 0,25 9
KoHnrakTHas padoTa — 04 - - 04
MIPOMEXKYTOYHAS aTTECTALUS 0,25 ' — — 0,25 '
IToaroroBka K 3K3aMeHy 8,6 — — 8,6
3auer 0,22 8 0,11 4 0,11 4 — —
KoHnrakTHas padoTa — — —
MIPOMEKYTOYHAS ATTECTALIHS 0,22 0.4 0,11 0.2 0,11 0.2
IToaroroBka k 3a4ery 7,6 3,8 3,8 — —
Buja koHTpOJIS: 3auer 3auer JK3aMeH
Busl yaeOHOM paOoThI Bcero CemecTpsl
3E | Actp. 1 2 3
q 3E | Actp. | 3E | Actp. | 3E | Actp.
q q g
OO0mas Tpy10eMKOCTh 8 216 2 54 2 54 4 108
AUCHUILINHBI 0 y4eOHOMY
IJIAHY
KonTakTHasi padora — 0,56 15 0,17 4,5 0,17 4,5 0,22 6
ay/INTOPHbIE 3aHATHS:
[Tpaktueckue 3anstus (113) 0,56 15 0,17 4,5 0,17 45 0,22 6
CamocrosiTesibHasi padoTa 6,97 | 188,2 | 1,72 | 46,5 | 1,72 | 46,5 | 3,52 | 95,25
(CP): 5
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KonTtakTHas caMOCTOsATEIIbHAS — — — — — — — —

pabota

CaMocCTOATEeTbHOE U3YUCHUE 6,97 | 188,2 | 1,72 | 465 | 1,72 | 46,5 | 3,52 | 95,25
pa3aesioB JUCUUILIAHBI 9)

JK3aMeH 0,25 | 6,75 — — — — 0,25 | 6,75
KonTtaktHas pabora — 03 o o 03
MTPOMEKYTOYHAST ATTECTAIHSI 0,25 ’ — — 0,25 ’
[ToaroToBka K 3K3aMeHy 6,45 — — 6,45
3ayer 0,22 6 0,11 3 0,11 3 — —
KonTtaktHas pabora — — —
MIPOMEKYTOUHAS aTTECTAIUS 0,22 0.3 0,11 0,15 0,11 0,15

[ToaroroBka k 3a4ery 5,7 2,85 2,85 — —
Bua konTpoJs: 3auer 3auer JK3aMeH

AHHOTaNMsA padoyeii MPOrpamMMbl IUCHUNIHHbI
«@unocodpusn» (b1.5.02)

1. Heap aucuMnauHbl — cHOPMUPOBATH Y CTYJEHTOB KOMILJIEKCHOE MPEJICTaBICHUE O
poin u mecrte ¢uaocopuu B CHUCTEME I'yMAaHUTAPHBIX, COLIMAIBHBIX M €CTECTBEHHBIX HayK,
MMO3HAKOMHUTh WX C OCHOBaMH (MIOCO(CKOTO 3HAHUS, HEOOXOTUMBIMH MJIA pEIICHUs
TEOPETUYECKUX U MPAKTHUECKUX 3a/1a4.

2.B pe3yabTaTe H3yYeHHs JUCHHMIUIMHBI OO0yYawINMiicda MO0 mporpamMme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyromuMu 00meKyIbTypHbIMU (OK) KoMIeTeHITSAMU
— CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI  (PUIOCOPCKUX 3HAHWUU JuIsi  (POpMUpPOBAHUS

MHUpPOBO33peHyeckoii mosuiuu (OK-1);

— CIOCOOHOCTBHIO HCIOJB30BaTh OCHOBBI IMPABOBBIX 3HAHUW B pa3iMuHBIX cdepax
nestenbHOCTH (OK—4).

3Hameo:

— OCHOBHOE COJIep KaHME IIaBHBIX (PHIOCO(CKUX HIKOJ U HAIPABIICHUH, MPEACTaBUTENEH ITUX
IIKOJI, CBSI3b M paziinyme ux GpuinocodCKkux uiueH, CBsA3b UCTOPUKO-PHIOCO(PCKUX KOHLETIIUI
C COBpEMEHHBIMU IIPOoOIeMaMu MHAUBUAYAIbHOM U 00IIECTBEHHON )KU3HU.

Ymemy:

— TMOHMMAaTh M AaHAJIUM3UPOBATh MHPOBO33PEHUECKUE, COLMAJIbHBIE W HWHAUBHAYaJbHBIC
po0IeMbl COBPEMEHHOU KU3HU;

— TpaMOTHO  BECTH  JIUCKYCCHIO,  aHaJU3UPOBATh  OCOOEHHOCTH  MEXKYJIbTYpPHOTO
B3aUMO/JICHCTBUS, OOYCIIOBICHHBIC DPA3JIMYUEM OSTHYECKHX, DPEITUTHMO3HBIX U IICHHOCTHBIX
CUCTEM, OTIMPAasCh HAa HApAOOTaHHBIN B UCTOPHUH (uiiocoduu maTepua;

— MPUMEHSATH NoJy4eHHbIe GUIOCOPCKUE 3HAHUS K PEUICHUIO TPO(dECCHOHATbHBIX 3a/1a4.

Braoemno:

— TMpeiaCTaBIeHUSIMHU O (uiIocouu Kak HayKe M CHCTEMe IIEHHOCTEH, ee MecTe B CHCTeMe
T'yMaHUTapHOTO 3HAHUS;

— ocHoBaMH  (GWIOCO(CKOr0  MBIIUICHHS; KaTerOpHaJbHBIM  ammapaTtoM  H3ydyaeMmoi
JUCLUUIUIMHBL, (WIOCOPCKUMH METOJaMH aHallM3a pPAa3JIMYHbIX MpoOieM, HaBbIKAMHU
¢wiocockoil  KynbTyphl JUIs  BBIpAaOOTKHM CHCTEMHOIO, LIEJIOCTHOTO B3IUIAJa Ha
NEeWCTBUTENBHOCTh U MECTO XUMHUH U XUMUYECKOH TEXHOJIOTUH B LIEJIOCTHON KapTHHE MUpA.

3. Kpatkoe coaep:xaHue AMCHUTIINHBI

Beenenne. ®unocodus, ee MpoUCX0KICHNE U POJIb B OOIIECTBE.

Pasoen 1. Ocnosnule ¢hunocoghckue wikonvi.

Antnynas Quinocodpus (mocokpatuku, coductel, Cokpar, [emokpur, Ilnatos,
ApucToTenb, IIMHUCTHYECKU-pUMcKas (unocopus). OcHOBHBIE TPOOIEMbI CPEIHEBEKOBOM
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¢unocopun u smoxu Bospoxaenus. Dunocodpuss Hosoro Bpemennm (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas xmaccuueckas ¢unocodus. Pycckas punocopus XIX —
XX BB. OcHOBbI Mapkcuctckoil ¢unocodpun. OCHOBHBIE HAINPaBICHUS COBPEMEHHOM
¢dmnocopun.

Paszoen 2. @urocoghckue konyenyuu ObImusi U NO3HAHUSL.

[IpoGnema Obitus B ucropun ¢miocopun. [loHATHS MaTepUAIBHOTO W HICATBHOTO.
OcHoBHbIe (unocockre HampaBiICHUS: MaTepHaIN3M U ujpeanusM. [IpuHIUN r1o6anbHOTO
3BOJIFOIMOHU3MA B COBPEMEHHOW HAYYHON KApTHHE MUPA.

KoHnemnmu mpocTpaHCTBa U BpEMEHHU B HCTOPUU GUIIOCOPHUH U HAYKH.

[Ipoucxoxaenue cozHanus. Posib Tpyaa B mpoucxoxaeHuu co3Hanus. Mneanucruueckue
U MaTepuajducThuueckue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HarenbHOE U
6ecco3HarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CAaMOCO3HAHHE.

Konuenuuu rHoceosorun B HUcTOpUM (uimocoduu: CeHCyanusM, paluoHaAIU3M,
CKENTHUIN3M, arHOCTHUIIM3M, KOHIICTIIIHAS BPOKICHHBIX HJICH, anpruopu3M. [lnalleKThKa TIO3HAHUS
YYBCTBEHHOE ¥ panroHaibHOe. OCHOBHBIC TEOPUH UCTHHEI.

Pa3zoen 3. Ilpobnemvt uenosexa 6 gpunocoguu.

Yenosek kak npeaMer puiocodekoro aHanmsa B ucropuu guiiocoduu. [Ipoucxoxaenue
YelloBeKa: IMPUPOJIHbIE U COLMAJbHBIE YCIOBHUS AaHTPOINOCOLMOTeHe3a. buonornueckoe u
COIMAIILHOE B YelloBeke. IHAMBHI, HHINBHIyaTbHOCTh, TAYHOCTD.

CwmpIcT )XKM3HU W TIpeHa3Ha4YeHHe denoBeka. JKu3Hb, cMepTh, OeccmepTue. J[BrkeHme
HEHACWIHs, €ro pojib B coBpeMeHHOM >ku3HM. lLlenu u uenHoctu. CBoboma BoOMU U
OTBETCTBEHHOCTH JINYHOCTH. HpaBCTBEHHBIC, PETUTHO3HBIC, ICTCTHYSCKUE TICHHOCTH.

Pasoen 4. Qunocoghus ucmopuu u obwecmaa.

YeoBeK B CHCTEME COIMANBHBIX CBsa3ed. JIMYHOCT, M Macchl, cBoOoOJa U
HeoOxomumocTh. Dunocodus uctopuu: GopMalnvoOHHAsS W UBWIM3ALMOHHAS KOHIIETIUU
ucropuyeckoro paszputus. [Iporpeccucrckrue W HUKIMYECKHE MOJENN pa3BUTHUS. [ Jo0anbHbIe
npo0eMbl coBpeMeHHOCTH. KoHIenus ycToiuuBOro pa3BuTUs M ClIeHapuH Oy TyHIero.

O6miecTBo u ero crpykrypa. ConnanbHasi, OJUTHYECKasT M TyXOBHas cephl 001IecTBa.
Konnenmuu rocynapctsa B uctopuu ¢puinocodcekoit Mpiciu. ['pak1ancKoe 00IIECTBO U MPABOBOE
rocynapcTBo.

Pasoen 5. Qunocogckue npobremvl Xumuu 1 XuMU4ECKOL MeXHOI02UU.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTrO 3HAHHS, €0 METOABI U (POPMBL
Hayunbie peBosolvyd M CMEHa TUIIOB palMoHalbHOCTU. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUST HaykKd UM TexXHUKU. ColHalibHbIE MOCIEACTBUS HAy4HO-
TEXHMYECKOTO Tporpecca. DTUYECKHME M OSKOJOTMUECKHE HUMIEPATUBBI PA3BUTHA HAYKU U
TEXHUKH.

MecTo XMMHUU B CUCTEME €CTeCTBEHHbIX HayK. OCHOBHas mpobiemMa XUMHH Kak HayKd U
mpousBojcTBa. llenn w  3amaum  xumudeckoi  TexHojoruu. Crnemudpuka  XHUMHKO-
TEXHOJIOTHYECKOT0 3HaHUA: (PyHIaMEHTaIbHOE U MPUKIAJAHOE, SIMIIUPHUIECKOE U TEOPETUUECKOE.

4. O6beM yuyeOHOi TUCIUNTHHBI

4.1. Oynas dpopma

Buner yae6HOI paboThI B 3aueTHBIX B akagem.
eIMHHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 5 180
KonTakTHasi padoTa — ayANTOPHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ansarus (113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
KonTakTHas camocTosiTenbHast paborta — —
CaMoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUILINHBI 2,67 96
JIK3aMeH 1 36
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTaIH 1 0,4
[ToaroToBKa K 9K3aMeHy 35,6

Buj koHTpOJIS: JK3aMeH

Bunpl yaeOHOI paboThI B 3auetHpix | B actponom.
eIMHHIIAX qacax

OO01asi Tpy/10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IJIAHY 5 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1,33 36
Jlexuu (JIek) 0,89 24
[IpaxTnueckue 3ansrus (113) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
KoHTakTHas camocTosiTennbHast paboTta — —
CaMOoCTOSATENTFHOE U3YUEHUE Pa3IeIOB UCITUTUITMHBI 2,67 72
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

Buja koHTpOJISI: IK3aMeH

4.2. 3aounas popma
Buner yue6HOI paboTh B 3auerHBIX B akanem.
e IMHUIIAX Jacax

OO01asi TPY/10eMKOCTh THCIUILIMHBI 0 YYeOHOMY MJIAHY 5 180
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,33 12
Jlexuunu (Jlek) 0,22 8
[Tpaktuueckue 3ansatus (113) 0,11 4
CamocrositesibHas padora (CP): 4,42 159
KonTakTHas camocTosiTennbHas pabora — —
CaMOCTOSATETFHOE N3YUYCHUE PA3JICIOB AUCITUTUTMHBI 4,42 159
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,25 0,4
IToaroroBka K 3K3aMeHy 8,6

Bua konrpoJis: DK3aMeH

Byl yue6HO#M paboThI B 3aueTHbIX B actponom.

eIMHULIAX gyacax
O01mas TPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IUIAHY 5 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,33 9
Jlexuun (Jlek) 0,22 6
[Tpaktnueckue 3anstus (113) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATENbHOE U3YYEHUE Pa3IelOB AUCIUIUIMHBI 4,42 119,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MPOMEXYTOYHAs aTTeCTalHs 0,25 0,3
IloaroToBka K 3K3aMeHy 6,45

Buja koHTpOJISI: IK3aMeH

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUIIIHHBI

«HUctopus» (b1.5.03)

1. eap AucHMMIMHBI — (GOPMHUPOBAHUE Y CTYJEHTOB LIEJIOCTHOTO NMPEACTaBICHUS 00
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HCTOPUYECKOM npouuioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUIECKOM IIPOLIECCE.

2.B pe3yiabTarTe H3yYeHMs JUCUMIUVIMHBI oOydawlMiicA 1m0 mnporpamme
O0akajiaBpuaTa J10JI7KeH

Obaaoams cnenyromumu oomekyabTypHbiMu (OK) KoMIeTeHIUsIMHU
— CIOCOOHOCTBIO AHAIM3MPOBATH OCHOBHBIE JTalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO

pa3BuUTHs o0LIecTBa I POPMUPOBaHUS rpaxaanckoi nozuimu (OK-2);

3nams:

— OCHOBHBIE 3Tallbl U KJIIOUEBbIE COOBITHUA UCTOpUM Poccun M Mupa; 0COOEHHOCTH Pa3BUTHS
POCCHICKOTO TOCY/IapCTBA, BBIIAIOMINXCS JESITEIeH 0TeYeCTBEHHON 1 BCeoOIIel HCTOPUH.

Ymemy:

— COOTHOCUTh OOIIME HCTOPUYECKHE TPOIEecChl M  OTAENbHblE  (PAKTBI;  BBIABIATH
CYLIECTBEHHBIE YEPThl MCTOPUYECKHUX IPOIECCOB, SIBICHUM U COOBITUH; aHAJIU3UPOBATh
COLIMAJIbHO-3HAUYMUMBIE ITPOOJIEMBI;

— (QopMynupoBaTh U APryMEHTHPOBAHO OTCTaUBaThb COOCTBEHHYIO MO3HUIMIO MO Pa3IUYHBIM
npoOiemMaM UCTOPHUH.

Bnraoemy:

— MpeAcTaBleHUsIMU 00 UCTOPHH KaK HayKe, €€ MECTe B CUCTEME T'YMaHUTAPHOTO 3HAHUS;

— TMpeAcCTaBlIeHUSIMU 00 OCHOBHBIX ATalax B UICTOPUU YEJIOBEYECTBA U UX XPOHOJIOTUH;

— KaTeropuajbHO-MOHATUIHBIM anmapaToM U3y4aeMOM TUCHUIUIMHBI;

— HaBBIKAMH aHaJIM3a UCTOPUYECKUX HCTOUHUKOB.

3. Kpatkoe coaep:kaHue AMCHUIINHBI:

Pazoen 1. Ucmopus kax Hayka. OcobeHnocmu cmanoeieHus 20Cy0apcmeeHHoCmu 6
Poccuu.

1.1. Ucropus B cuctemMe COLMAIbHO-TYMAaHUTApHBIX HayK. OCHOBBI METOJOJIOTHH
ucropuueckoit Hayku. Hauano rocynapctsennoctu. Kuesckas Pych.

Mecto uctopun B cucreme Hayk. I[Ipenmer ucropuyeckoi Hayku. Ponb Teopuu B
no3HaHuu mpoiuwioro. CymHocTs, (GopMbl, (PYHKIHH HCTOPHUYECKOrO 3HaHUA. VICTOYHMKH 1O
OTEYEeCTBEHHOM wucTOpuM, ux kiaccudukanus. Hcropus Poccum — HeoThemiemas dacThb
BCEMHUPHOM UCTOpUH; 00I1Iee 1 0COOEHHOE B UCTOPUYECKOM PA3BUTHUH.

CnaBsiHCKOe OOIIECTBO B 3IOXY pacCeleHUsl. OTHOKYJIbTYpHbIE M COLMAJIBHO-
IIOJINTUYECKUE  IIPOLECCHl  CTAHOBJIEHUS  POCCHHMCKOHW TOCYHApCTBEHHOCTH. (OCHOBHBIE
COLIMAJIBHO-3KOHOMHUYECKHE Tpoliecchl U cnenuduka GopMupoBaHus (eoJaabHbIX OTHOLIEHUH
Ha Pycn. OcoOGeHHOCTH COIMaIbHO-TIOJUTHYECKOTO pa3Butus Kuesckoir Pycu. Ilpunsarue
xpuctuancrsa. PopMUpOBaHNE IPABOBOM CHCTEMBI.

1.2. Pycckue 3emnu B XII — Hauane XVI BB. O6pazoBanue Poccuiickoro rocynapcraa

[Ipuunnbl 060coOaeHus 3eMenb M KHsDKeCTB. COLMaNbHO-TIOJIMTHYECKAss CTPYKTypa
PYCCKUX 3€Mesib Nepuojia IMOJIUTUYECKOH pa3apobieHHocTH. DPOpMHUpPOBaHHME PA3IUYHBIX
COLIMOKYJIBTYPHBIX MOJI€TIEH Pa3BUTHS APEBHEPYCCKOT0 OOIIECTBA U TOCYIapCTBA.

Mourono-tarapckoe Hamectsue Ha Pyce. Okcnancus B 3anagnyro u CeBepo-3anagHyro
Pycs. Benukoe kuspkectBo JIutoBckoe M Pycckoe rocymapctBo. ConuallbHO-IIOJUTHYECKHE
U3MEHEHHs] B PYCCKUX 3€MJIIX B IEpPHOJ MOHIOJIO-TaTapckoro rocmnojactBa. Cnenuduka
¢dopmupoBanusa equHoro Poccuiickoro rocymapcrsa. PasButue ¢eoanbHOro 3eMieBlafeHuUs.
ConepunuectBo kHspkecTB CeBepo-Bocrounoit Pycu. IlpuumHbl BO3BBIIEHHS MOCKOBCKOTO
KHsDKecTBa. [lepBble MockoBckue KHsA3bs. Jmutpuit [lonckoil. KynmkoBckas Outba, eé
UcTOpHUecKoe 3HaueHue. Ponb 1iepkBr B 00bequHNTENIHOM Iporiecce. Cepruit PagoHexckuii.

OcobeHHocTH moNUTHYECKOro ycrpoiictBa Poccuiickoro rocymapcrta. HMsan Il
Bo3HUKHOBEHHE COCIIOBHOM CHCTEMBbI OpraHu3anuu obmectsa. MectHudecTBo. Ilpeanocsuiku
CKIIaJbIBAaHUS CaMOJEPKaBHBIX 4epT rocyaapcrBeHHou Biactu. Bacummit III. Mcropuueckoe
3Ha4YeHue oOpazoBaHus eauHoro Poccuiickoro rocyaapcTaa.

1.3. Poccus B cepenune XVI — XVII BB.

WBan I'po3Hbli: MOUCK aJbTEPHATUBHBIX IyTEH COLMAIBHO-TIOJIMTUYECKOTO Pa3BUTHS
Pycu. CknagpiBaHH€E COCIOBHO-TIPECTABUTEILHOW MOHAPXUHU U €€ 0COOEHHOCTH IO CPaBHEHUIO
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co crpanamu 3amaguoit EBponsl. 3emckuii Cobop. M30pannas Paga. Pedpopmer 50-x rogoB XVI
Beka U ux 3HaueHue. Cynebnuk 1550r. Crormaseiit Cobop 1551r. Ipucoenunenue k Poccun
[ToBomxkes, [lpuypanes u 3anagnoit Cubupu. JIMBOHCKas BOHA: IeM W NMPHYUHBI HEydad.
OnpuyHuHA: IPUYMHBI, CYLIHOCTb, NOCHEACTBUs. Xo3siicTBeHHoe pasopenue 70-80rr. XVI B.
Otanbl  3aKpemoIleHus:  KpecThsHCTBA.  PopmupoBaHuMe  OPUUIMATBHOW  HICOJIOTUH
caMOJIepKaBUsl.

«CMyTHOE BpeMs»: OclabjieHue TIOoCyJapCTBEHHbIX Haudaj, IONbITKA BO3POXKICHUS
TPaJMLIUOHHBIX («IOMOHTOJIbCKUX») HOPM OTHOLIEHMM MEXJy BJIACTBIO M OOLIECTBOM.
IIpaBnenue bopuca I'ongyHosa. Jhxenqmutpuit 1. bospckuit naps Bacwmii Ilyiickuii. Bocctanue
N. bonotaukosa. Jhxkenmutpuii II. enomen camo3BaHcTBa. [1oyIbCKO-1IBEICKAs HHTEPBEHIIMS.
Cemubosipuinaa, oKKynamus MockBbl. Posib HApOIHOTO OMIOTYCHHS B 0CBOOOXKICHUH MOCKBBI H
m3rHanuu uyxkezemiieB. K. Munun u JI. [loxapckuit. 3emckuit cobop 1613r. Bomapenue
nuHacTud PoMaHOBEIX.

Tepputopuss u Hacenenue ctpanbl B XVII B. Brnusaume mnocneactBuit «CmyTHOTO
BpeMEHN» Ha 3KoHoMH4Yeckoe pa3Butue Poccun. Pazputue ¢popm ¢eoanbHOTO 3eMIeBIaIeHUS
u xo3siictBa. CobopHoe Ynoxkenue 1649r.: ropuanueckoe opopMieHHE KPEIOCTHOTO MpaBa U
COCIOBHBIX (pyHKUMHA. PocT 001IecTBEHHOrO pa3zeneHus TpyAa U ero cnernuanusanus. [lepssie
MaHyakTypsl U HX Xapakrtep. Hawano QopmupoBaHusi BCEpOCCHIMCKOrO pbIHKA. SpmMapku.
PasButHe BHyTpeHHEl M BHEWIHEH TOProBIW. YKpeIuieHue KyrnedecTBa. HOBOTOProseliil ycras.
HenTpanu3anus BiacTd, Hayalo mepexojaa K aOcomotusmy. IlpekpaiieHue AesTEIbHOCTH
3emckux cobopoB. M3menenune ponm bosipckoit Jymel. LlepkoBs u rocymapctBo. llepkoBHBIH
packon. «byHTamHbiii Bek». I[IpuumHBI MaccoBbIX HapoIHbIX BbIcTymuieHHd B XVII B.
l'opoackue O6ynThl. BoccTtanme moa mpensoautensctBoM C. PasuHa: mpuyuHBI, 0COOCHHOCTH,
3Ha4YEHME U MOcaeACTBUA. Poccuiickas MbICIb U KyJIbTYpa B ipenasepun HoBoro BpemeHun.

Pasoen 2. Poccuiickas umnepus 6 XVIII- nauane XX 6.

2.1. Poccuiickoe rocynapctBo B X VIII Beke — Beke MoaepHU3AIUN U TIPOCBEIICHUS

XVIII Bek B eBporneiickoi u MuUpoBoOit uctopuu. Poccusa u EBporna: HOBbIE B3aUMOCBSI3H U
paznuuus. [letp I: Goppba 3a mpeoOpazoBanue TpaaUIIMOHHOTO obmecTBa B Poccuu. OCHOBHBIE
HalpaBJICHUS «EBPOIEH3AIMU» CTpPaHbl. OBOJIONHUS COLMATILHOW CTPYKTYphl OOIIECTBa.
Buemnss nmonutuka [lerpa I, e€ cBs3b ¢ npeobpazoBanusiMu BHyTpH cTpanbl. Pedopmer [letpa |
KaK TepBasi MOMbITKAa MOJEPHU3AIMU CTpaHbl, €€ 0coOeHHOCTH. Pa3BUTHE MPOMBIIIIEHHOCTH.
VYcunenue ponau rocyapcrBa B HapallMBAHMM IPOU3BOJUTENBHBIX CHUJI CTpaHbl. KoHnenuus
MepkaHTHiIM3Ma U e€ peanusanuss B Poccum. Cozpmanume perynaspHoid apmuu U (iora.
AnmunuctpatuBHas pedopma. IlepkoBHas pedopma. Tabenp o panrax. boppba ¢
KOHcepBaTHBHOU ommno3unuei. Odopmiienne abcomoTH3Ma, OCHOBHBIE YEPThl U UCTOPHUYECKOE
3HaueHue. l[IpoBosriamenne Poccum umnepuein. YnpoueHue MeExXAYyHApOJHOIO AaBTOPUTETA
CTpaHBbI.

JIBOpLIOBBIE TIEPEBOPOTHI, HX NPUYUHBI, COLUUAIBHO-TIOJUTUYECKAs CYIIHOCTh U
nocieacteusi.  ®dasoputusm.  Pacumpenwe — npuBwieruid  ABopsHCTBA.  JlanmpHelmas
OrOpoKpaTH3anus TocarrmapaTta. BHEIIHsS MoiuTHKa BO BTOpoH uerBepTd — cepenune XVIII
BEKa.

Exarepuna II: uctoxu U CyliHOCTh Iyaiu3mMa BHYTPEHHEU NMOMUTUKU. «IIpocBeleHHbIN
abcomotuaM». Cekynspu3alnus LEPKOBHBIX 3eMellb. YIIOKeHHass KoMmuccusa. KpecTbsHckuit
Bonpoc. HapongHoe Boccranue noj npeasoaurensctBoM E. IlyradeBa (mpeanocbuiky, xapakTep,
0COOEHHOCTH, MECTO B HCTOpPHMHM). YKpEIUIeHHE TOCYIapCTBEHHOTO ammapara. ['ybGepHckas
pepopma. CocnoBHast nonutuka Exarepunsl II. HoBblif ropuanyeckuii craTyc IBOpSHCTBA.
Bremnas nosmtuka Poccum Bo BTOpou monoBuHe XVIII Beka. JlanpHelinee paclmivpeHue
rpanul Poccuiickoil umnepum.

HapcrBoBanue I[laBna I. [lonbiTka orpaHMYeHuss ABOPSHCKOM BJIACTH CaMOJEPKaBHBIMU
CPEICTBAMH. YIKECTOUEHUE TIOJIUTUYECKOIO pexXuMa.

Pycckas kynbrypa XVIII Beka: OT IETPOBCKUX MHULIMATUB K «BEKY IIPOCBEILICHUS.

2.2. Poccus B XIX cronerun
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[Tpombinuienusiii nepeBopotr B EBpomne m Poccum: obmee m ocobennoe. Baxkueimme
ycioBus niepexona Poccuu k MHIyCTpUaNIbHOMY OOILIECTBY — PEIIEHUE KPECThSIHCKOTO BOIPOCa
U OTpaHUUYEHUE CAMOJIEPKABUSI.

Kpectbsuckuii Bompoc: stamnsl peuieHus. IlepBble mOACTyNBI K OTMEHE KPENOCTHOIO
npasa B Hadaie XIX B. Yka3 1803r. o «cBoOoiHBIX xsIebomnamnaxy, yka3 1842r. 00 «o0s:3aHHBIX
kpectbsinax». Pedopma I1. /. Kucenea. Pemenne kpecThTHCKOTO BOIIPOCa B IEPUO/T TIPABJICHUS
Anexcangpa II. IIpeanoceuiku ¥ npudYrHBI OTMEHBI KpenocTHoro npasa B Poccun. «Manudecr»
19 ¢depans 1861r. u «llonmoxeHus»: UX coaepkaHUe, 3HAYCHHE, BO3JCHCTBHE Ha DPa3BUTHE
nopedopmenHoii Poccun.

[MombITkM  peopMUpOBaHUS CHUCTEMBI TOCYAAPCTBEHHOTO YyHpaBieHHS. [IpOeKTHI
mubepanpabix peopm M. M. Crmepanckoro nm H. H. HoBocunbueBa mpu Anexcanape .
N3menenne noauruyeckoro kypea B Havane 20-x rr. XIX B. Buyrpennss nonuruka Hukonas I.
VYkperieHue camojiepkaBHOM —BiacTtu. JlanpHelnas IeHTpanu3alus, OrpoKpaTH3auus
roCyAapCcTBEHHOTO cTpos Poccun. Ycunenue pernpeccuBHbIX Mep.

Pedopmer 60-70-x rT. B 007aCTH MECTHOTO YNpaBJICHHA, Cyla, apMHH, MEYaTH U Ap.
Ucropuueckoe 3Hauenue npeodpazopanuii 60-70-x rr. «Korrppedopmbry Anexcanapa II1.

OobmectBenHoe nBuwxkeHne B Poccun XIX Beka. ®dopMupoBaHHE TpeX TEUEHHIL:
KOHCEpBaTHUBHO-OXPAHUTEIbHOTO,  JHOepaspHOrO0 M paaukainbHoro.  KoHcepBaTHBHO-
oxpanutensHoe Hampasienue. H. M. Kapamzun. C. II. IlleBbipe. M. II. Ilorogun. M. H.
Karkos. K. II. ITo6emonocues. . M. Unoraiickuit. C. C. YBapos. Teopus «odumnmanbHON
HapOTHOCTI.

JluGepanwrnoe wHampasieHue. HMnetinoe wacnemue II. . YaamaeBa. 3amamHuku u
cnaBsiHouitel. K. JI. Kapenmun. b. Y. Ynuepun. A. U. Komenes. K. C. AkcakoB. CtaHoBIeHHE
HJICOJIOTUH pycCKoTO Jubepanu3ma. JlubepansHas Oropokpatus u €€ posb B pedopmax 60-70-x
rr. XIX B. 3emckoe aemxeHne. OcCoOOEHHOCTH POCCUUCKOTO JTnOepann3Ma.

PanukanpHoe HampaBinenue. Havamo ocBoOGomuTensHOTO ABMKEHUS. JlekaOpuCThI.
dopMmupoBaHUE HACOJIOTHU Jekabpusma. DBosonus ABwkeHus: «Coro3 cmacenus», «Coro3
omaroaeHctBusi», CeBepHoe u FOxkHoe oOmiecTBo. OCHOBHBIE MPOTPAMMHBIE JIOKYMEHTHI.
Boccranus B IletepOypre m Ha rore. IlpuumHBI TOpakeHHS W 3HAYCHHE BBICTYIUICHHS
nexaOpucToB. [TombITKK TPOIOIDKUTE Tpaauiuio nexkadpuctoB. Kpyxkku 20-30-x rogoB XIX B.
[Ipennochlnku 1 UICTOUHUKH coruanu3ma B Poccun. «Pycckuit conmanuzm» A. U. I'epuena u H.
I'. Yepnsimenckoro. IlerpameBusl. C. I'. HewaeB u «HeuaeBummHa». HapoanudectBo. M. A.
bakynun. II. JI. JlaBpoB. II. H. TxkaueB. IlonuTuyeckue IOKTPUHBI M PEBOJIOIMOHHAS
JESTENHPHOCTh HapOJHUYECKUX opranu3anuii B 70-x — Havame 80-x rr. XIX B. JIuGepanbHbie
Hapogauku 80-90-x romos. CraHoBienue pabouero asmwkeHus. OdopmiieHHe MapKCHCTCKOTO
teuenus. I'. B. [lnexanos. B. . YibsHoB (JIenun).

Buemnss nomutuka Poccum B XIX B. Ilpuumbbl OtedyectBeHHOM BOMHBI 1812r.
3nauenue nobeasl Poccuu B BoiiHe npotuB Hamoneona u ocBoboautensHOro noxoaa B EBporry.
Poccuiickoe camoaepxaBue u «CpsimieHHbI Coro3y». BocTounslil Bonpoc u ero pemienue B XIX
Beke. Poccust u Hapoasl CeBepHoro Kaskasza. KpeiMckast BOiiHa, €€ NMPUYUHBI U MOCIEACTBUSL.
[Tonutuka Poccum Ha JlanbHem Bocrtoke. IIponaxa Ansicku. Ilpucoequnenne Cpeanent A3uu K
Poccun.

Pycckas kynbTypa B XIX B. O011ue 10CTHKEHUS U POTUBOPEUHSI.

2.3. Poccus B Hauane XX Beka (1900 — 1917rr.)

Tepputopus u Hacenenue Poccun B Hagane XX Beka. ConmanbpHas CTPyKTypa.

Oco0OeHHOCTH COIMAIbHO-9KOHOMHYECKOTo pa3Butus Poccum B Hauame XX Beka.
OObekTuBHAasET  MOTPEOHOCTH  HMHIYCTpHANbHOM  MonepHm3ammu  Poccum.  Ycumnenue
rOCyJapCTBEHHOTO perynupoBaHusi 3koHoMUkH. Pedopmbr C. HO. Butre. Pycckas nepeBHs B
Hauvasie XX BeKa.

CooTtHouienne nonutudeckux cui B Poccun B Hauanme XX Beka. Hapacranue kpusuca
camonepxkaBus. llepBas poccuiickas peBOJIOLHMSA: TPUYUHBI, XapakTep, OCOOEHHOCTH,
JBIDKYLIME CHUJIBI, OTambl, 3HaueHue. Manudect 17 oxta6ps 1905 1. OO6pazoBanue
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MOJIMTHYECKUX MAapTUH, UX T'eHE3MC, KIacCU(pHKalMs, MporpaMMa, TakTuka. ['ocynapcTBeHHas
ayma Hadama XX BEKa — IIEPBBIA OIBIT POCCHUMCKOrO IapiiaMeHTapu3Ma. T peTbeHIOHbCKas
noymtudeckas cuctema (1907-1914): Bmacte u obmectBo. CTONBIMUHCKAS arpapHas pedopma:
SKOHOMMUECKAsl, COLMAIbHAS U MTOJIUTUYECKAS CYIIIHOCTh, UTOTH, IOCIECTBUSI.

IlepBas mupoBas BoWiHa W ydacthe B Hed Poccuu. BiusHue BONHBI Ha COLMAIBHO-
SKOHOMHYECKOE M mnojutuyeckoe paszpurhe Poccuu. Kpusuc BiacTu B rofsl BOMHBI M €r0
UCTOKH. BrusiHue BOWHBI Ha MPUOIIMKEHHE OOLICHAIMOHAIBHOTO Kpu3uca. Poccusi HakaHyHe
PEBOJIIOIUH.

[ToGema DeBpanbCKOil PEBONIONUN W KOPEHHBIC M3MEHEHUS B TOJUTHYCCKOW KU3HU
cTpanbl. BpemenHoe mnpasurensctBo u llerporpanckuii Coser. IlonuTuueckue naptum B
YCIIOBUSX JBOeBiacTus. AjbpTepHaTuBbl pa3zButus Poccum mnocne Peppans. CoruanbHO-
HSKOHOMMUECKas MOJIUTHKA HOBOU BiacTu. Kpusucel Bnacti. KOpHUIOBCKOE BBICTYIIJIEHHE U €TI0
pasrpom.

Pasoen 3. Om cosemckoeo 2ocyoapcmea k cospemennoii Poccuu.

3.1. ®opmMupOBaHUE U CYIIHOCTH COBETCKOTO cTpost (1917-19911T.)

BonbiieBucrckas crparerusi: nmpuuuHsl noodensl. [loaroroska m nobdeaa OKTSIOpPHCKOTO
BoopykeHHoro Boccranusi B Ilerporpane. II Bcepoccuiickuii cbe3n CoBETOB U €ro pelieHus.
DOKOHOMHMYECKas M  colMajibHAs MOJIUTUKA OonbluieBUKOB. Hawano  dopmupoBanus
OJIHOTIAPTUITHON mojuTHYecKol cuctembl. Pocnyck YupeaurenbHoro coOpanus. Koncrurynus
1918r. bpecrckuit mup.

I'paxnanckast BolHA: MPUYMHBI, 3Tallbl, PACCTAHOBKA CUJI, PE3YIbTAThl U MOCIEACTBHUS.
WnTtepBeHuus: npuuuHbl, (Gopmbl, Macmrab. Maeonorus, mHOJUTHKA, MpPaKTHKa «BOEHHOTO
KOMMYHH3May.

[TomoxeHne cTpaHbl MOCHE€ OKOHYAHUS  TpaxaaHCKoW  BOoMHbBL.  ColMabHO-
SKOHOMUYECKUH M TIOJTUTUYECKUNA KPU3UCHI B cTpaHe Ha pyoeke 1920-1921rr. Ilepexon k HOBOM
SKOHOMMYECKOI nonuTke. CylHOCTb, 1IeNH, pealn3aus, IpOTUBOpEUHsl, cyab0a U 3HaUCHUE
HOIIa. YTBepxkaeHrue o JHONaPTUHHON MOJTUTUYECKON CUCTEMBI.

HanmonansHo-rOCymapcTBeHHOE cTpouTenbeTBO B 20-¢ rT. Jluckyccuun 06 oOpa3oBaHuun
CCCP. I cve3g CosetoB CCCP, ero pemenust u mecto B ucropuu. Koncturymus CCCP 1924r.

[Tomutnaeckas 6oprba B maptuu u rocynapctse. [locnennue padotsl B. U. Jlennna o
BHYTpEHHE W BHemHed nojutuke CoBerckoro rocynapctBa. Bospeimenue M. B. Cranuna.
bopeba ¢ omnmosuruedi mo BompocaMm paszBuTHs cTpaHbl. CeepteiBanne HOIIa, kypc Ha
CTPOUTENIBCTBO COL[MAIN3MA B OJIHOW CTpaHeE.

CCCP B romer mepBbeix mnaTwieTok (koHer 20-x rr. — 30-e rr.). DopcupoBaHHOE
coruanuctuueckoe crpoutenbctBo B CCCP. Munyctpuanusanusi: NpeAnoCbUIKM, HUCTOYHUKH
HAaKOIUICHHUsI, METOJ, TeMIIbl, pe3yabTaThl. [loMnuTHKA CIUIOMIHON KOJIJIEKTUBU3ALUU CEIbCKOTO
X03siicTBa, €€ NpPUYUHBI, SKOHOMHUYECKHUE U COIMallbHbIe mociencTBus. llena «OombuIoro
CKauKay.

®opmupoBaHue pexuMa JIMYHOM BiacTu CTaJlMHa M KOMaHJIHO-aJAMUHUCTPATUBHOMN
CUCTEMBI yIpaBiieHus rocygapcrsoM. CpaniyBaHue MapTUHHBIX U TOCYAApCTBEHHBIX CTPYKTYP.
Howmenxknarypa. Ponbs u mecto CoBeroB, mpocoro3oB, CyAeOHBIX OpraHOB U MPOKYpaTyphl B
CO37aBacMOM TOTAJIUTAPHOM MONUTHYECKOM cucteme. KaparenpHele opranel. MaccoBbie
penpeccum.

IIpoGnema wmaccoBoii mnoanepxku coBerckoro pexkuma B CCCP.  Vauduxanums
0OI11eCTBEHHOH JKU3HHU, «KYJIbTYpHas peBoitolus». boprba ¢ nHakomeicareM. ConpoTuBieHue
CTAJIMHU3MY U NIPUYMHBI €70 NnopakeHus1. OTHOIIEHNHE rOCy1apCcTBa K PEIUTUN.

Buemnsas nomutuka CCCP B 20-30-e rr. IlepBble marum COBETCKOH JMIJIOMATHH.
I'enyssckas koHdpepeHuus. MexaynapoaHoe npuszHanue CCCP. O6ocTpeHHne NOIMTHYECKOMH
oOctaHoBKM B EBpore HakaHyHe BTOpOil MHpOBOIl BOiHBIL IlepBble BOEHHbIE KOH(DIUKTHI.
MIOHXEHCKOE COIVIAlIEHWE W €ro BIMSHME Ha MEXKIyHapoJHoe TmoJioxxkeHne. Heynaum
neperoopoB Mexay CCCP, Anrnmei, ®@paHuueil o NpenoTBpamieHuu BOWHBI. COBETCKO-
FEPMAaHCKUM TMaKT O HEHANaJCHUU: MpUYMHBL, MocaeAcTBUsA. (COBpPEMEHHBIE CIOPBI O
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MexayHapoaHoM kpusuce 1939 — 1941 rr.

CCCP Bo Bropoit MupoBoil u Benuxoit OteuecTBeHHOW BouHe. Pemarommii Bkiaja
Coserckoro Coro3a B pasrpom ¢ammsma. [Ipuunnsl u nieHa nodeapl. Yuactue CCCP B BoitHe
potuB Snonun. IToru nu ypoku BTOpOil MUPOBO BOWHBI.

W3meHeHHne COOTHOLIEHHS CWJI B MHUpE IIOCJIE€ BTOPOM MHpOBOM BOMHBL Hauano
«xononuoit BouHBY. CCCP u CHIA. CCCP u crpansl Bocrounoit EBpombl. Co3mganue
«COLMAIUCTUYECKOTO JIareps».

Tpynuoctu nocneBoennoro passpuruss CCCP; BoccTaHOBIIEHHE HApOJHOIO XO3siicTBa U
nukBuganus atomHo MosHomnonuu CIHIA. VikectroueHune TOJUTHYECKOTO pEXKUMA U
UJIE0JIOTUYECKOTO KOHTPOJIA. HOBBIM BUTOK MacCOBBIX PEMPECCUM.

[lepBoe mocnecTanmuHCKOe aecsATHwiIeTHEe. Pedopmaropckue TOUCKH B COBETCKOM
pykoBojicTBe. llombITKM OOHOBIEHHS «TOCYJApPCTBEHHOIO COIMAIM3Ma». OJKOHOMHYECKHE
pedopmbl, moneITKK niepeBoia SKOHOMUKH CCCP Ha MHTEHCHUBHBIN MyTh Pa3BUTHUS B YCIOBUAX
HTP. XX cpe3q KIICC u ocyxknenue kynbra audyHoctd CranuHa. Peabwiurtanums >kepTB
perpeccuit u aenoprauuid. HomenknatypHas «ubepanuzamusy. «OTTenenb» B JyXOBHOU
cdepe. [IpyunHbl 3amMeAIeHUS TEMIIOB SKOHOMHUYECKOTO M COIIMAIbHOTO pa3BUTHsI B Havase 60-x
roioB. XXII cre3n KIICC u koHuenmus «mepexoa oT COUamn3Ma K KOMMYHH3M y».

BHemHsis monUTHKA B TOJBI «OTTEMENW»: HAdajo Iepexoja OT KOHPPOHTAIHMH K
paspsnke MeXAyHApOOHOW HampspkeHHOCTH. KapumbOckuit  kpmsuc (1962 r1.): mobena
MOJINTUYECKOTO pealin3ma.

CMeHa BiacTU M MOJUTHYECKOTO Kypca B 1964 r., s3xoHOMUYeckre pedopMbl cepeauHbI
60-x TO70B, IPUYUHBI X HE3aBEPIICHHOCTH. Biacts u obmiectBo B 1964 — 1984 rr. Kpusnc
rOCMOJCTBYIOIIEN Haeonornu. [IprumHbl MOJMTHKY OTPaHWYEHUH W 3alpeTOB B KYJIbTYPHOMH
xu3Hu CCCP. JlMCCHMAEHTCKOE IBHMXKEHHWE: NPEANOCBHUIKH, CYIIHOCTb, OCHOBHBIE 3Tarlbl
pasBuTusa. Hapactanuwe KpU3HMCHBIX SIBJICHUN B cOBETCKOM obmiectBe B 70-¢ — cepemune 80-x
rOJIOB.

Bremnss monmutuka CCCP B xonie 60-x Havane 80-X IT.: OT pa3psakd K 000CTPEHHIO
MEXTyHapoHOU oOcTtaHoBKH. Pa3zpaboTka [IporpamMmmsel Mupa u e€ peanusarus. BBo coBeTCKHUX
BOWCK B AQraHUCTaH U €ro MoCJIeICTBUSI.

Kypc na pagukanbHoe 0OHOBIEHUE COBETCKOro obmiecTBa. «llepecTpoiika»: CyIIHOCTb,
LENM, 3aJa4d, OCHOBHBIE 3Tambl, pe3yiapTaTbl. HOBbIE CTPYKTypbl rOCylapCTBEHHOW BIIACTH,
nepBele  cbe3npl  Hapoaubix jenyratoB  CCCP, HoBble OOLIECTBEHHBbIE [BKEHHUS U
MOJIMTUYECKHUE MMapTUH, Npe3uaeHTcKas ¢hopMa npaBieHus. «HoBoe NOIUTUYECKOE MBIIIIIICHHE)
U u3MeHeHue reonosmutrudeckoro mnoJsioxkenuss CCCP. I'KUIl um kpaX cOUHAIMCTHYECKOTO
pedopmartopcrBa B CCCP. Pacmtan CCCP, npekpamenue cymecroBanus KIICC. O6pa3oBanue
CHI.

3.2. CTaHOoBNIEHHE HOBOW poccuiickoi rocyaapctBeHHoctu (¢ 1991- mo Hacrosiiee
BpeMsl).

Buytpennssa nonmutuka Poccun. JIubepanbHas KOHIENIUS POCCUICKUX pedopM: IEPEXOT
K PBIHKY, (OpPMHUPOBaHHE TPaKIAHCKOTO OO0IIecTBa W MpaBoBoro rocyaapcta. «llloxoBas
Tepanus» 3KoHOMUYeckux pedopm B Hayane 90-x rogos. Koncturymnuonnsiit kpusuc B Poccun
1993 r. u nemonTax cuctemsl Biactu CoBeroB. Konctutynusa Poccuiickoit @enepannu 1993 r.
[Tonutnyeckne mnapTuu W OOIIECTBEHHBbIC MABIKEHUsS Poccuu Ha COBpEeMEHHOM JTare.
MexHanMoHanbHbIle OTHOLIeHUs. YeueHckas BoiiHa. Hayka, KyneTypa, oOpa3oBaHue B
PBIHOYHBIX ycroBusx. ColpanbHas 1ieHa U TepBble pe3ynbTathl pedopm. [lomutnyeckue naptuu
1 oOIiecTBeHHbIE IBIKEHUSI Poccn Ha COBpEMEHHOM JTarie.

Poccus B Hauane XXI Beka. CoBpeMeHHbIe TpoOIeMbl YenoBeuecTBa U poJib Poccnu B ux
pemenun. PermonanbHble W rinobGanbHble uHTepechl Poccun. ColmanabHO-3KOHOMUYECKOE
nosioxkenne P® B nmepuos 2001-2019 roga. MupoBoii ¢rHAHCOBBIM 1 5 KOHOMUYECKHI KPU3UC U
Poccus. Bremnsist nonutuka Poccuiickoit @enepanuu B 1991 — 2019 rr. [IpuHuumne! BHEMHEN
nonuTuku. Poccus u ctpaHel nanpHero 3apyoexbs. OtHomnenus co ctpanamu CHI'. Poccus B
CUCTEME MUPOBON SKOHOMHUKH U MEXTYHAPOIHBIX CBA3EH.
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4. O0beM yueOHOM THCHHMILINHBI
4.1. Ounas popma

Bunsl yaeOHOM paboThI B 3aueTHbIX B akanem.
eIMHUTIAX qyacax
OO0uiasi TPy10€eMKOCTh IUCHUIIIMHBI 110 Y4€0HOMY IJIAHY 4 144
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 48
Jlexuu (JIek) 0,89 32
[IpaxTnueckue 3ansrus (113) 0,44 16
CamocroniTesnnasi padora (CP): 1,67 60
KonTakTHas camocTositensHast pabora — —
CaMoCTOATEIbHOE U3YYEHUE Pa3JIEeNOB TUCIUILINHBI 1,67 60
JK3aMeH 1 36
KoHnTakTHas paboTa — NpoMeXyToOUYHasl aTTeCTaIMs 1 0,4
[ToaroToBKa K 9K3aMeHY 35,6
Bua konTpoas: JK3aMeH
Buner yue6HOM paboTh B 3auernsix | B actponoMm.
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4eOHOMY IJIAHY 4 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 36
Jlexuu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
KonTakTHas camocrositenbHas paboTa — —
CaMOCTOSATETFHOE N3YUEHUE Pa3/IeIOB AUCITUTUIMHBI 1,67 45
JK3aMeH 1 27
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIUs 1 0,3
IToaroroBka K 3K3aMeHy 26,7
Bua konrpoJis: DK3aMeH
4.2. 3aounas popma
Byl yue6HO#M paboThI B 3aueTHBIX B akanem.
eIMHULIAX qyacax
OO011asi TPY10€eMKOCTh JAUCHUIIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,33 12
Jlexuunu (Jlek) 0,22 8
[TpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
KoHnTtakTHas camocrositenbHas paboTa — —
CaMOCTOATEIbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 3,42 123
JIK3aMeH 0,25 9
KonTakTHas paboTa — mpoMeKyTOYHAsI ATTECTAIIH 0,25 0,4
IloaroTroBka K 3K3aMeHy 8,6
Bujx koHTpOJIA: JK3aMeH
Bunsl yueOHOM paboThI B 3ayernsix | B actpoHOM.
eIMHULIAX qacax
O0wmas Tpy10eMKOCTh JMCIHHILIMHBI 110 Y4eOHOMY IUIAHY 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,33 9
Jlexuuu (Jlek) 0,22 6
[Tpaktnaeckue 3anstus (113) 0,11 3
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CamocrositesbHas padora (CP): 3,42 92,25

KoHrakTHas camocrositenbHas paboTa — —

CaMocCTOsATENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 3,42 92,25

DK3aMeH 0,25 6,75

KonTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 0,25 0,3

[ToaroToBka K 3K3aMeHy 6,45
Bua konTpoJs: JK3aMeH

AHHOTanus padoyei NPorpaMMsl M CHHUILJIMHbI
«@Pusnveckas KyabTypa u ciopm» (b1.5.04)

1. Heab OMCUMIUIMHBI COCTOMT B (OPMHUPOBAHUU MHUPOBO33PEHUS U KYJIBTYPhI
JUYHOCTH, TPAXTAHCKOM TO3WIIMM, HPABCTBEHHBIX KauyeCTB, YYBCTBA OTBETCTBEHHOCTH,
CaMOCTOSITEIbHOCTH B TIPUHSITHU PEIICHUN, CIIOCOOHOCTH MCIIOJIH30BaTh Pa3HOO0Opa3Hbie (OPMBI
(bU3UYECKON KYJIBTYpPBI, CIIOPTA U TypU3Ma JJIsi COXPAHEHHUS W YKPETUICHHUs] CBOETO 3JI0POBBS U
3I0POBBSI CBOMX OJTM3KUX B MIOBCEIHEBHOM KM3HU U MPO(HECCUOHATBHOM IeATeTLHOCTH.

2.B pe3syabraTe W3yYeHUsl AUCHUILUIMHBLI oOyvyaommiics M0 mNporpaMmme
0akajiaBpUaTa J10JIKeH

Obaaoams cnegyromuMu oOekyabTypHbiMU (OK) KoMneTeHuusaMu:

— CIOCOOHOCTBIO K caMoopraHu3anuu u camoodpasopanuto (OK—7);

— CHOCOOHOCTBIO HCIIOJIb30BAaTh METOJbI W HMHCTPYMEHTHI (DU3UYECKON KYyIBTYpHI IS
obecrieueH s OJTHOIIEHHO! colMabHO# 1 npodeccuonanbHO# nesitenbHocTH (OK-8).

3namo:

— HAaYYHO-IIPAKTHYECKHE OCHOBBI PU3NYECKON KyIbTYphl M 3J0POBOr0 00pa3a KU3HHU;

— COLMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3NYECKON KYJIbTYphI U CIIOPTA;

— BIMSIHHE O3/J0POBUTENBHBIX CHUCTEM (M3UYECKOTO BOCHUTAHMS HA YKpEIUJICHHE 3/I0POBbBA,
poUIAKTUKY TPOPECCHOHANBHBIX 3a00JICBaHUI M BPEIHBIX MPUBBIYEK;

— c1ocoObl KOHTPOJIS ¥ OLEHKU (PU3MYECKOT0 Pa3BUTHS U (PU3NUECKON MOTOTOBICHHOCTH;

— mpaBuja M CHOCOOBI IUIAHUPOBAHWSA WHAMBHUIYaJIbHBIX 3aHATUN pa3IUYHON IIEJIeBOM
HaIpPaBJIEHHOCTH;

— HCTOpHIO (PU3UYECKOM KYIbTYPHI U CIIOPTA, UMETh MPEJICTABICHUE O 3HAYUMBIX CIIOPTHUBHBIX
COOBITHSIX HE TOJIbKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS; BaKHEUIINE JOCTHKCHHS B
obrnactu cropra;

— cnoprtuBHbie Tpaauiuu PXTY um. .. MenaeneeBa, NIOMHUTH O MOJBUIax CIIOPTCMEHOB B
roasl Benmnkoit oreyectBenHo# BOMHBL 1941-1945 rr.

Ymemy:

— CaMOCTOSITENFHO 3aHMUMAThCA (PU3HUECKON KYIbTYpPOU U CHOPTOM;

— OCYIIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHu3Ma M coONoJaTh IpaBHiia
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH;

—  OCYIIECTBIJISITH TBOPUYECKOE COTPYAHUUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUH (PU3HUecKoi
KYJIbTYpOH.

Braoems:

— CpeAcTBaMH U METOJaMHU YKPEIUJICHUS WHIUBUIYaTbHOTO 3J0POBbS, (PU3UUIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM YpOBHEM (PU3HUECKOW MOJArOTOBIEHHOCTH, HEOOXOIMMBIM Ui KaueCTBEHHOTO
yCBOEHUS TPO(ECCHOHANBHBIX YMEHHMH W HAaBBIKOB B Ipoliecce OOydeHHUs B BY3e, AN
oOecrieueHHs TOJHOIEHHONW CONMANbHOW U TPO(ECCHOHATBHOW JEeATEIHHOCTH TOCHEe
OKOHYAHUS Y4eOHOTO 3aBEJICHHSI.

3. KpaTkoe coaep:kaHue TUCHUILIHHBI

Jucuumnuna «dusndeckas KyabTypa U CIOPT» pealu3yeTcs B o0beme 72 akaj. 4acoB
win 54 actp. 4. (2 3a4eTHbIC eAUHMUIIBI) IPU OYHON hopMe 00yUeHHUSI.
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[IporpamMma paccunTana Ha U3yUYEHUE TUCIHUILIMHBI B TEYCHHUE JIBYX CEMECTPOB (IIEPBOTO
U YETBEPTOTO).
Pa3zoenvt oucyuniunsl u 6uowvl 3aHamutl

Ne Pa3nen qucuunjInHbI AKANEM. HACOB
n/n Bceero Jlex MII3 | III®II | KP
1. | Paszoen 1. Ilpeomem « Pusuueckas 18 2 6 9 1
Kynvmypa u cnopmy. Mcmopus
DOKuC
1.1 | Ilpenmet pu3udeckas KyabTypa u 9 1 3 4,5 0,5
CIIOPT
1.2 | Vcropus criopra 9 1 3 4,5 0,5
2. | Pazoen 2. Ocnosul 300p06020 0bpasa 18 2 6 9 1
arcusnu (307K)
2.1 | BpaueOHBIN KOHTPOJIb U 9 1 3 45 0,5

CaMOKOHTPOJIb Ha 3aHATHIX
(u3nyecKoi KyabTypoil U CIOPTOM
2.2 | 'urueanyeckoe odeceyeHue 9 1 3 45 0,5
3aHATUN 030POBUTEIBHOU
(buznyecKoi KyabTypoit

3. | Pazoen 3. Buonocuueckue ocHogwl 18 2 6 9 1
GuszuyecKkoll Kyibmypol u cnopma
3.1 | Buomornyeckue OCHOBBI (PU3HUECKOM 9 1 3 45 0,5

KYJIBTYpPBI ¥ CIOPTa

[Ipooondicenue mabauyol

3.2 | O6pa3 KU3HHU U €T0 OTPAKCHHUE B 9 1 3 45 0,5
PO eCCHOHAIBHON JIeATEITbHOCTH
4 | Paszoen 4. llpogpeccuonanvro- 18 2 6 9 1
NPUKIAOHAs (pusuueckas Kyibmypa u
cnopm
4.1 | Obmas pusndeckas u CrIopTUBHAS 9 1 3 45 0,5

IIOATOTOBKa CTYJCHTOB B
O6pa3OBaTCJ'IBHOM IIpouecce

4.2 | ®dusnyeckas KyabTypa U CIIOPT B 9 1 3 4,5 0,5
po(hecCHOHATLHOU ICATEIIbHOCTH
OakanaBpa
UTOro 72 8 24 36 4

Kaoicoviti Pazoen npoepammvl cocmoum uz noopazoenos u umeen CmpyKkmypy:

— Jnexkuuu (WM TeopeTudeckuit Pasmen);

— mnpaktuyeckuit Pazmen (cocrout u3: Meronuko-npaktuueckux 3aHatuid (MII3) u yueGHo-
TPEHUPOBOYHBIX 3aHATHH (MPOodecCHOHANBHO-TIPUKIAAHAs (U3MYeCKas IOJrOTOBKA,
[I1DIT);

— koHTtpoubHbIil Paznen (KP).

Teopemuueckuii noopazoen GOPMUPYET CUCTEMY HAYYHO-TIPAKTHYECKHUX U CIIEIUATBHBIX
3HaHWM, HEOOXOMUMBIX Ui TOHUMAHUS TPUPOJHBIX W COIMAIBHBIX  IMPOIECCOB
(GYHKIIMOHUPOBaHUS (PU3NYECKON KYIbTYphl OOIIECTBA M JUYHOCTH, YMEHHUS UX aJalITUBHOTO
TBOPYECKOTO  HCIIOJIb30BaHUS  JUIsl  JIMYHOCTHOTO ¥ MPO(ECCHOHATIBbHOTO  Pa3BUTHUS,
CaMOCOBEPILIEHCTBOBAHMS, OPTaHU3AIUN 3I0POBOTO 00pa3a >KM3HU MPU BHITIOJHEHUH Y4eOHOM,
podecCHOHANBHOMN U COIMOKYIBTYPHON A€ITETbHOCTH.

Memoouxo-npaxmuueckue 3ansamus MPEAYCMATPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB U
croco0oB (opMUpOBaHUS y4EOHBIX, MPO(ECCUOHATBHBIX M KU3HEHHBIX YMEHHH W HABBIKOB
cpencTBamMu GU3UYECKOU KYIbTYPHI U CIIOPTA.
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Ha MeTouko-npakTHYeCKUX 3aHIATUSIX YIENIIeTCs BHUMaHNE:

— OCHOBHBIM IIPOOJIEMaM CIIOPTUBHON TPEHUPOBKHU;

— BIUSHHUIO (PU3HUYECKUX YHpaXHEHUH Ha (opMHUpOBaHHE NPO(PECCHOHATHHBIX KauecTB
Oy/AyIIero CrnenuanucTa U JMYHOCTH 3aHUMAIOILErocs;

— BO3JCHCTBUIO CPEACTB (PU3NYECKOTO BOCIHUTAHUS Ha OCHOBHBIE (PH3MOJIOTHUYECKHE CUCTEMBI
1 3BEHbSI OIIOPHO-JIBUraTEIBHOTO alllapara 3aHUMaloLIErocs;

— BOIIpOCAM IIPOBEJICHUS COPEBHOBAHMM (IpaBUJia COPEBHOBAHMM, CHUCTEMa pPO3BIIPHILIEH,
oTpeieNieHue TIo0euTeNnei, 000pyI0BaHNE U HHBCHTAPH ).

Ilpogheccuonanvro-npuxknaonas  nod2omoska TPOBOAUTCSI C y4yeToM  Oymyien
po(hecCHOHATFHON ICATEIIEHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOYHbIE  3aHATUS  0a3upylOTCSd HAa  IIUPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKHX YMEHHI, Ha NMPUMEHEHHH pPa3HOOOpa3HbIX CPEICTB
¢uznueckoil  KylabTypbl, CHOPTUBHOW U  NpoQecCHOHANbHO-NIPUKIATHON  (usnueckon
MTOATOTOBKH CTYJICHTOB.

Konumponwnuiii noopazoen. KputepueM YCHEIIHOCTH OCBOEHMs y4eOHOro marepuana
SBJIIETCS OIIEHKA IPEIo/aBaTess, YUUTHIBAIOLIAS PeyiaAPHOCHb NOCEU,eHUs 00A3amenbHbIX
yueOHvix 3anAmuUNl, 3HAHUNW TEOPETUYECKOro pas3zesia MporpaMMbl UM BBIIOJHEHHE
YCTAaHOBJIEHHBIX Ha JIaHHBIM CEMECTp KOHTPOJBHBIX TECcTOB oOmell ¢usndeckoit u
TEOPETUYECKOW MOJTOTOBKU JJISl OTAEIBHBIX TPYNI Pa3IM4HON CIIOPTUBHOM HAIMPaBICHHOCTH.
KP BXOIUT B mpakTUYECKUE 3aHATHS.

4. O0beM yueOHOM THCHHIIINHBI

4.1. Ounas dopma:

Buner yue6HOM paboThI Bcero CemecTpbl
3E | Akan. 1 4
q 3E | Axan. | 3E | Axan.

q q
OO0uiasi Tpy10€eMKOCTb TMCHUTIIHHBI MO 2 72 1 36 1 36
y4eOHOMY IJIAHY
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSTHSI: 2 72 1 36 1 36
Jlexuun (Jlek) 0,22 8 0,11 4 0,11 4
[Ipaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
CamocrositesqbHas padora (CP): — — — — — —

Bua koHnTpoJs: 3auer 3auer
Bupl yueOHOM pabOTHI Bcero CemecTphbl
3E | Actp. 1 4
q 3E | Actp. | 3E | Actp.

q q
OO0masi Tpy10eMKOCTh IMCUUILIHHBI 110 2 54 1 27 1 27
y4eOHOMY IJIAHY
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 2 54 1 27 1 27
Jlexuunu (Jlek) 0,22 6 0,11 3 0,11 3
[Tpaktueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
CamocrositesbHas padora (CP): — — — — — —

Bujx koHTpOJIA: 3auer 3auer

4.2. 3aounas ¢opma:

Busl yaeOHOM paOoThI Bcero CemecTpsl
3E Axkan. 2 6
q 3E Axan,. 3E Axan,.
q q
OO0masi Tpy10eMKOCTh 2 72 1 36 1 36
AUCHUILIUHBI N0 Y4e0HOMY MJIAHY
KonrakTHasi paboTa — ayMTOpHbBIE 0,34 12 0,17 6 0,17 6
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3AHATHA:
Jlexuunu (Jlek) — — — — — —
[TpakTaeckue 3anstus (113) 0,34 12 0,17 6 0,17 6
CamocrositesbHas padora (CP): 1,44 52 0,72 26 0,72 26
3auer 0,22 8 0,11 4 0,11 4
KonraktHas padora — 0,01 0,4 0,006 0,2 0,006 0,2
MTPOMEKYTOYHAST ATTECTAIHSI
[ToaroroBka k 3a4ery 0,21 7,6 0,106 3,8 0,106 3,8
Bua konTpoJs: 3auer 3auer
Bunel yue6HOM paboTh Bcero CemecTpbl
3E Actp. 1
q 3E AcTp. 3E AcTp.
q q
OO0uasi Tpy10eMKOCTh 2 o4 1 27 1 27
JAMCHUILIMHBI 110 Y4EOHOMY ILIAHY
KonrakTHasi paboTa — ayuTOpHbBIE 0,34 9 0,17 45 0,17 4.5
3AHATHA:
Jlexnmu (Jlek) — — — — — —
IIpaxktuyeckue 3anatug (113) 0,34 9 0,17 45 0,17 45
CamocrositeabHasi padora (CP): 1,44 39 0,72 19,5 0,72 19,5
3auyer 0,22 6 0,11 3 0,11 3
KoHnrakTHas padoTa — 0,01 0,3 0,006 0,15 0,006 0,15
MMPOMEKYTOYHAS ATTECTAIUS
IToaroToBKa K 3a4eTy 0,21 5,7 0,106 2,85 0,106 2,85
Buja kouTpoJs: 3auer 3auer

AHHOTANUA padoyeil MPOrpaMMbl IUCHUIIMHBI
«Martematuka» (b1.b.05)

1. Heap mucuMnjauHbl — (GOpPMUPOBAHHE Yy CTYACHTOB CHCTEMbl OCHOBHBIX MOHSTHH,

HCIIOJIB3YEMBIX IJId IIOCTPOCHUA BaXHEHUIIMX MaTeMaTHYECKUX MOI[CJ'ICfI, n MaT€MaTHU4YC€CKUX
MECTOJA0B, UCITIOJIB3YEMBIX JJISA OIIMCaHUA Ppa3JIMYHbIX XUMHUKO-TCXHOJOTUYCCKUX ITPOLECCOB.

2.B pe3yabrare wu3ydYeHHMs JUCHMIUIMHBI OOyYalwIIUiics N0 mporpaMmme

0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu oomenpodeccuoHanbHbiMu (OI1K) KomMneTeHusIMHu:
CIOCOOHOCTBIO U TOTOBHOCTHIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonanbHoi aesteraproctd (OTTK-1).

3Hameo:

OCHOBBI U depeHINaTbHOTO ¥ HMHTErPajbHOrO UcYHCIeHus, auddepeHImanbHbIX
YPaBHEHUH;

MaTeMaTH4YeCKUe TEOPHUH U METObl, JIeXKalllue B OCHOBE MOCTPOCHUS MaTeMaTUYECKHX
MoOJeei;

OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIeTIe U METOIOB.

Ymemy:

BBIOMPATh MATEMATUYECKUE METOIbI, IPUTOTHBIC IJIS pEUICHUS] KOHKPETHOM 3a/1a4H;
WCIOJIb30BaTh MaTeMaTHYeCKHE TMOHATHS, METOJAbl U MOJEIH MJIs OMHCAHUS Pa3TUYHBIX
MIPOILIECCOB;

BBISIBIISITh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, JIeXKAIl[Me B OCHOBE KOHKPETHBIX MPOIECCOB;
WCI0JIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKON 0OpabOTKH JAHHBIX;

MPUMEHATh MaTeMaTHYECKUE 3HAHKS Ha MEXIUCIUTUIMHAPHOM YPOBHE.

Braoempo:

OCHOBaMHU (YHIAMEHTAIBHBIX MaTEeMaTHUYECKUX TEOPHM W HaBBIKAMH HCIOJIb30BAHUS
MaTeMaTHU4eCKOro amnmapara.
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3. Kpatkoe coaep:kaHue AMCHUIIIHHBI
1 CEMECTP

Beeoenue. Ilpenmer m Meronpl mareMaTtuku. OnucaHue OCHOBHBIX pa3lelioB Kypca.
CrpykTypa Kypca u mpaBujia peUTHHIOBOM CUCTEMBI.

Pa3zoen 1. Dnemenmor anceopuoi.

UucnoBele MHOXeCTBa, KoMIulekcHble uucna. Omnpepenutenu II u I mopsiaxos.
BekTophl: OCHOBHBIE MOHATUS, CKAJISPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanuTndeckas T€OMETpHUs: NpsiMas Ha Iulockoctd, Kpusble I mopsaka. Marpuunsl: nercTBus
Ha/I MaTpPHUIIAMH, NIPUBEJICHUE K CTylleH4YaToMy BuAy u Buay ['aycca. Panr marpuier. OOparHas
matpuma. Teopema Kponekepa-Kamemnu. Pemenue cucreM JHHEWHBIX —alreOpandecKux
ypaBHeHmid. CoOOCTBEHHBIE YKcia U BeKTOphl. KBaapatndynabie popMel.

Pa3zoen 2. @ynxyus oonoii nepemennoii. Ilpeden ¢hynxyuu. Henpepvienocms gynxyuu.

Oynkuus. Crocobsl 3aganust GyHKIMHU. DnaemeHTapHble QyHKuuu. [Ipeaen gpyHkunu B
touke. OpHocTOopoHHME mpexaensl. Ilpenensl Ha OeckoHEUYHOCTH. beckoHEYHO Manble U
0eCcKOHEYHO Ooubllne (PYHKIMHU, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O IPEEIIax.
[lepBrlii M BTOpOM 3aMedarenbHble Mpenensl. HempepblBHOCT (yHKIMM B TOYKE U Ha
npoMexyTtke. CBoiicTBa (PyHKIIMI, HEMIPEPHIBHBIX Ha OTpe3kax. Touku pa3pbiBa QYyHKIIMH U UX
Kiaccuukaus.

Pasoen 3. qugpghepenyuanvroe ucuucnenue pynkyuu 00HoU nepemeHHou.

[IpousBomHass GyHKIIMU, €€ TEOMETPUUYECKUM M MEXAaHWYECKHUH CMBICI. YpaBHEHHUS
KacarenbHOU u HopMmanu. [IpaBuna muddepennmpoBanus. Tabnuia OCHOBHBIX MPOW3BOJIHBIX.
HuddepenunpyeMocTb (QYHKIUHU: ONpeAesieHue, TEOPEeMbl O CBSI3M HENPEPHIBHOCTH U
mudpdepeHuupyeMocTH  (PyHKIMM W C CcyllecTBOBaHMEM mpou3BoAHoU. [uddepenunan
dbyHKIMK: ompeaeneHue, cBoiicTBa. [IpomsBomHas ciokHOM (yHKIHH. OCHOBHBIE TEOPEMBI
muddepennmansaoro ucunciaenus: Poms, Jlarpamka, Komm. Ilpaswio Jlomurans (packpeitue
HeomnpeaeneHHocTel).  [Ipow3BogHbBIE  BBICIIMX  MOPSAKOB. MOHOTOHHOCTh  (DYHKIIMH:
ompejeNieHue, HeoOXOIUMBbIE U JIOCTaTOYHBIE YCIOBHUS. DKCTpeMyM (YHKUIUU: ONperesieHue,
HEO0OXOIMMBbIE U JOCTATOYHBIE YCIOBUS. BBIMYKIOCTh, BOTHYTOCTh U TOUYKH Ieperuda rpaduka
(GyHKIMH: OTNpeAeseHus,, He0OX0IMMbIE U JOCTAaTOYHBbIE YCIOBHS MX cymniecTBoBaHMs. OO1mas
cXeMa UcclieZIoBaHus (PYyHKIUN, TOCTPOCHUE UX I'paUKOB.

Pasoen 4. Humezpanvnoe ucuucnenue @pyHkyuu 0OHOU nepemerHou.

[TepBooOpaznas dynkuus. HeompeneneHHbIi WHTErpall M €ro cBoWcTBa. Tabmuia
OCHOBHBIX MHTETpajoB. MeTo bl HHTETPUPOBAHUS: HEMOCPEACTBEHHOE UHTETPUPOBAHUE, METO
MOJCTAaHOBKM, WHTETPUPOBAHHWE IO YacTAM, HWHTErPUPOBAHUE palMOHAIBHBIX JApoOeH,
UHTETPUPOBAHUE  HEKOTOPHIX  HMPPALMOHANBHBIX M TPUTOHOMETPUYECKHX  (PYHKLHUU.
OrnpeneneHHbIl MHTErpajl, €ro reOMETPUUECKHIl CMBICH, €ro cBOKcTBAa. TeopeMa o cpeaHem
3naueHuu. ®opmyna Hetorona-JleitOnuna. 3aMmeHa nepeMeHHO 1 MHTErPUPOBAHKE TI0 YacTsIM B
oTpe/ieIecHHOM MHTerpase. Beruncienue miomnanei miockux Guryp u o0beMoB Tell BpallleHUs ¢
MOMOIIBI0 OTIpe/IeTIeHHOro MHTerpana. HecoOCTBEHHBIE MHTErpalibl: OMpEeNieHUs, CBOWCTBA,
METO/Ibl BBIYUCIICHUSI.

2 CEMECTP

Paszoen 5. JJughghepenyuanvroe ucuucnenue hyHkyuti HeCKOIbKUX NepeMeHHBIX.

OyHKIMKM ABYX M OoJiee NMEpEeMEHHBIX: ONpeseseHue, o0nacTh onpeneseHus, 06aacTb
CYLIECTBOBAaHMs, T'€OMETpUYECKasi WHTEpIpEeTalys, JIMHUU YpPOBHS, U TOBEPXHOCTH YPOBHSL.
[Ipenen ¢pyHkiuu B Touke. YacTHbIE MPOU3BOAHBIE (Ha MpUMepe PYHKIMU JBYX MEPEMEHHBIX).
HuddepenuupyemMocts  (QyHKIMU:  ompeaeneHue,  CBsA3b  AUPPEpEeHIIUPYEMOCTH  C
HENPEPBIBHOCTBIO M € CYIIECTBOBAHWMEM YAaCTHBIX IPOM3BOAHBIX. JloCcTaTo4HblEe yCIOBUSA
middepenuupyemoctd  ¢pynkuuu. JuddepeHpyeMocTs  CIOKHOM — (QYHKIMH, IOJIHAS
npousBoaHas. Juddepenunman QyHKIMH JByX TEpEMEHHBIX, €ro HHBAapUAHTHOCTb.
HuddepenunpoBanne QyHKIMM OJHOM W JABYX NEpEMEHHBIX, 3aJaHHOM HesBHO. YacTHbIe
npou3BoaHble U AuddepeHnnansl BBHICIIMX MOPSAKOB. TeopeMa O paBeHCTBE CMELIAHHBIX
NPOU3BOAHBIX (UI1 (YHKIMHM JBYX TEPEMEHHBIX). AHAJIUTHYECKUN TNPU3HAK MOJIHOTO
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muddepennuana. [Ipon3BoaHast Mo HaMpaBICHUIO: ONpeesieHne, GopMyna sl €€ BEIYHCICHUS.
I'pagueHT M ero cBOWCTBA. OKCTpeMyMbl (YHKIMH JBYX HEPEMEHHBIX: ONpEACICHHUS,
HEOO0X0/IMMOE M JIOCTaTOYHOE YCJIOBHS CYIECTBOBAHHUS IKCTPEMyMa. YCIIOBHBIH SKCTPEMYM:
OTNpE/IENIEHUE, METO/bl HAXOXKIEHUSI TOUEK YCIOBHOTO JKCTpeMyMma (IpsSMONH METOJ U METOJ
MHOXuTenei Jlarpamka). Hanbonblee n Hanmenbliee 3Ha4eHUsT (GYHKIMH JIBYX ITEPEMEHHBIX B
3aMKHYTO# 001acTH.

Pa3zoen 6. Kpamnuvie unmeepanoi.

JIBOMHOW HHTErpajl: OINpEAECIEHUEe, T€OMETPUUYECKHI CMBICH, CBOWMCTBA. TeopemMa o
CpPEIHEM 3HAYEHUU [BOMHOIO HHTErpaja. BelumcieHue ABOMHOIO MHTErpajga B JEKApTOBOU
CUCTEME KOOpAMHAT. BpluncieHWe IBOWHOIO HMHTErpaja B IIOJSIPHOM CHUCTEME KOOpJIMHAT.
Wurerpan Oiinepa - Ilyaccona. I[lpunokeHus IBOMHOrO HMHTErpajia: BBIYMCIEHHUE IUIOIIAIU
IJI0CcKOM 001acTu, o0bemMa HUJIMHAPUIECKOTO Tea, IO NOBEPXHOCTH, MAacChl INTACTUHKYU C
3aJJaHHOW  IUIOTHOCTBIO, KOOpPJAMHAT IIEHTPAa TSKECTH IUIACTUHKHA. TpOMHOM MHTErpai:
omnpeneneHue, GU3NIECKUN U TEOMETPUUECKUN CMBICI, CBOWCTBA, TEOPEMa O CPETHEM 3HAYCHUHN
TPOMHOTO MHTErpaja. BeluucieHre TpoMHOTO MHTErpaja B JEKapTOBOM CHUCTEME KOOPAMHAT, B
UWIMHAPUYECKUX M chepuueckux KoopauHaTtax. [IpuiokeHuss TpoMHOro uHTErpana:
BBIYMCIIEHHE 00bEMa, MAcChl TeJla € 33JaHHOM TUIOTHOCTBIO, KOOPAMHAT LIEHTPA TSHKECTH Tela.

Paszoen 7. Kpusonunetinvle u n08epxXHOCMHbLE UHMESPALbL.

KpuBonuHelHbIii MHTErpaid Mo KOOpAMHATAM: oOIpefeNeHue, (QU3N4YecKuili CcMbIc,
cBoiicTBa. Briuncienue kpuBosmHeitHOro uHTerpaita. @opmyna A BBIYUCIECHUS pabOThI MpH
MEepEeMENIEHNH MaTEPUAIbHON TOYKH B CUJIOBOM ITOJI€ BJIOJIb HEKOTOpOro mytu. @opmyna ['puna
JUIsL BBIYMCIICHHsS KPHBOJIMHEWHOIO HHTErpana IO 3aMKHYTOMY KOHTypy. HesaBucumocts
KPUBOJIMHEWHOTO MHTErpajia OT IMyTH MHTETPUPOBAHUS: HEOOXOAMMOE U JOCTATOYHOE YCIOBHUE
HE3aBUCUMOCTH, KpUTEPUI He3aBUCUMOCTHU. [loTeHImanbHOE NoJie, NOTEeHIMaabHas (QyHKIUA U
ec BBIUMCIICHHE. DBplyKciieHHe KpPUBOJIMHEHMHOIO WHTErpana, HE 3aBHCAIIETO OT IIyTH
uHTEerpupoBaHus. [I0BEpXHOCTHBII HHTErpall: onpeaencHue, GU3NIECKUil CMBbICII, BBIYMCICHHUE B
JeKapToBoil cucreme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyna Ctokca.

3 CEMECTP

Pasoen 8. qugpghepenyuanvuvie ypasnenus nepsoco nopsoka.

HuddepeHnnanbuple  ypaBHEHUS:  ONpEJEIEeHUE, IMOPSJOK, pelleHue, TeopeMa
CYIIECTBOBaHMS U €JMHCTBEHHOCTH pelienus. 3anada Komm. {uddepennmanbabie ypaBHEHUs ¢
pasfeIAIMUMACA IepeMeHHbIMU. OJHOpPOIHBIE ypaBHEHHMs [-TO mHOpsAlka: ONpenciieHUuE H
METOJ pelleHus. JIuHelHsle ypaBHEHHUs [-TO mHopsiika: ONpeAeNcHHuE W METOJ PEIICHUS.
VYpaBuenus bepnymnu: onpeneneHue U Mmeron pemeHus. uddepeHunanbHele ypaBHEHUs B
HOJIHBIX JU(depeHnnanax: onpeaeseHue U MeTojA peuleHus. VHTerpupyrommil MHOXUTEIb:
OlpesieNieHue, CBEJCHME K YpaBHEHMIO B TMOJHbIX JuddepeHnnanax ¢ MOMOULIbIO
MHTETPUPYIOIIETO MHOXKHUTEIIS.

Pazoen 9. Jlugppepenyuanvrvie ypasnernus 6mopoco nopsioka.

Juddepennnanbaple ypaBHEHHsI BTOPOTO MOPsAKA, JOIYCKAOLINE MOHKEHUE MOPSIKa.
JIuneitnble quddepeHnranbHble YypaBHEHUs] BTOPOrO MOPSJKA: ONpeAeTeHUe, OJHOPOJIHbIE U
HEOJHOPOAHbIE JMHEHHbIE YypaBHeHHMs. C(BolicTBa pemieHui. JInHelHass HE3aBUCUMOCTD
¢bynkuuit. Onpenenutens BpoHckoro u ero cBoiictBa. Teopembl 0 CTpYKType OOLINX pelieHuit
JMHEWHBIX OJTHOPOTHBIX M JIMHEHHBIX HEOJAHOPOIHBIX AU(depeHnanbHbIX YypaBHEHHH BTOPOTO
nopsiaka. @yHnaMeHTanbHas cUCTeMa PElIeHUH JTMHEHHOro 0HOPOIHOTO U (PepeHIINATBEHOTO
ypaBHEHHUs BTOPOTo nopsiaka. JInHelHble ofHOpogHbIe MU depeHIaTbHble YpaBHEHUS] BTOPOTro
NopsiZika C MOCTOSHHBIMU KOX(p@UIMEeHTaMU: MeToJ Diiepa A peLIeHus 3THX ypaBHEHUH.
JIuHeltHbIe HEOJHOPOAHBIE TU(PepeHIIMaIbHbIE YPAaBHEHUSI BTOPOTO MOpPsAKa C MOCTOSHHBIMU
KO3 pUIIMEHTaMU: METOJ| MoJ00pa YaCTHOTO DEIICHUs 3TOTO0 ypaBHEHHS C MPaBOW YacThbIO
CHEIMAJBHOTO BUJAa MW METOJ BapHallUM IPOU3BOJIBHBIX  IOCTOSHHBIX. JIMHElNHBIE
middepeHLnanbHble  ypaBHEHUS N-TO TOPSJIKA: CBOICTBA peIIEHHUH, TeopeMbl O CTPYKType
oOriero pemeHus. AJTOPUTM MOCTPOEHHs OOILEro pemieHus JMHEeHHOro nudepeHIaIbLHOro
ypaBHEHHUs N-TO NOPS/IKA C TOCTOSHHBIMU KO HHUIIMEHTaMH.
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Paszoen 10. Cucmemvl oupgepenyuanbrvix ypagHeHuil.

Cuctembl JMHEHHBIX AU (epeHNaTbHBIX YPAaBHEHUH MEPBOTO TOPSJIKA, PpEIICHUE
METOJI0M HCKIItoueHHs. CUCTEMBbI IMHEWHBIX MU epeHIINaTbHBIX YpaBHEHUH IEPBOr0O MOPSIKA,
METO/I BapUalMy MPOU3BOJIBHBIX MOCTOSHHBIX. CUCTEMBI JUHEMHBIX OJHOPOJHBIX YPaBHEHMI
MEPBOTO TOPsIIKA C MOCTOSIHHBIMH Kod(pduuueHTamu, meton OJitnepa. CuUCTeMbl JTUHEHHBIX
HEOJHOPOAHBIX TU((EepeHIINATbHBIX YPABHEHUH € TOCTOSHHBIMU KO3 (PULIUEHTaMU.

Pazoen 11. Hucnosvle u ¢hynkyuonanvuvle psovl.

UwucnoBble psiibl: OCHOBHBIE TOHSTHSA, CXOIUMOCTh psiaa. HeoOXomumblii mpu3HaK
cxonuMmoctu psna. CoiicTBa cxoadiuxcs psiioB. JlocTarouHble MPU3HAKA CXOAMMOCTH
3HAKOIOJIOKHUTEJIBHBIX PSIIOB: MHTErpaibHbId npu3Hak Komm; nmpusHakud CpaBHEHUS DPSIOB;
npusHak [lanamOepa; paaukanbubiil npusHak Komm. Paner [lupuxiie. 3Hakouepeyromuics psaj:
onpezeneHue, npusHak JleliOHua. AOGCOMIOTHAS U YCIOBHAs CXOJUMOCTb 3HAKOIEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psibl. CTENEHHbIE psAbl: ONpeleneHne, Teopema AOens, WHTepBal
CXOJIUMOCTH, paauyc cxoauMmocTt. CBOMCTBa CTeNeHHBIX psiioB. Paner Teitmopa u Maknopena:
omnpeniesieHue, yCIOBUs CXOAUMOCTU psiaa Teinopa k ucxomaHoit ¢yHkiuu. Jlemma lim L"I -0

now M

g VX eR. JloctatouHble yciaoBHSL CXOAMMOCTH psija Teiopa. AJTOpUTM pasioKeHUs
dyskimn B psin Maxiopena. OcHoBHbIe pasnoxenus $yHkumit: €, SiNX, €osX, In(1+x),
(1+ X)”, arctgx, arcsinx B psx Maknopena. Pasnoxenue ¢Qyukumii B pan Teiinopa c

MOMOIIBI0 OCHOBHBIX pa3yiokeHUW. IlpuMeHeHue CTemeHHBIX pAIoB: MNPUOIHKEHHBIE
BBIYMCIIEHUS, TPUOIMKEHHOE penieHne TuddepeHInaTbHbIX YpaBHEHUH.

4. O0beM yueOHOM THCHHUIINHBI

4.1. Ounas popma

Bceero CemecTpsl
. 1 2 3
Bupr yue6HOM paboThI 3K AIfIaI[. 3E Axan. 3E Axaj. 3E Axan.
) 9. q. .

O01mast Tpy10eMKOCTh

15 540 5 180 4 144 6 216
AVCHMILTHHBI 10 Y4eOHOMY IJIAHY

Konrakrhast padora — 534 | 192 | 1,78 | 64 | 1,78 | 64 |1,78| 64
ay/MTOPHBIE 3AHATHSA:

Jlexuuu (JIek) 267 | 9% |089| 32 | 089 32 1089] 32

[Ipaktuueckue 3ausatus (I113) 2,67 96 0,89 32 0,89 32 0,89 32

CamocrositesibHas padora (CP): 7,65 | 2756 | 3,21 | 1156 | 1,22 44 3,22 | 116

KoHTakTHast caMOCTOsTEIIbHAS
paborta

CamMocTosITeIEHOS HN3Y4YCHHC

7,66 | 275,6 | 3,21 | 115,6 | 1,22 44 13,22 | 116
pa3enoB JUCHUIUIMHBI

3auem c ouenkoi. 001| 04 |001| 04 — — — —
JK3aMeH 2 72 — — 1 36 1 36
KoHnrakTHas padoTa — 0.8 . 0.4 0.4
ITPOMEXKYTOYHAsl aTTECTALIMS 2 — 1 1
[loaroroBka K 3K3aMeHy 71,2 — 35,6 35,6
3aver
Bux koHnTpoJs: . JK3aMeH JK3aMeH
C OLIEHKO¥
Bceero CemecTpbl
. 1 2 3
Bunsl yaeOHOM paboTh AcTp.
3E . 3K ASITp. 3K A(‘:{Tp. 3E AcI:{Tp.

OO0masi Tpy10eMKOCTh

15 405 5 135 4 108 6 162
AVCHMILIMHBI 10 Y4eOHOMY IJIAHY
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Konrakrnas padora — 534 | 144 | 1,78 | 48 | 178 | 48 |1,78]| 48
ay/INTOPHbIE 3aHATHS:
Jlexuu (JIek) 2,67 72 0,89 24 0,89 24 0,89 24
[Tpaktaeckue 3anstus (113) 2,67 72 0,89 24 0,89 24 0,89| 24
Camocrositesannasi paéora (CP): | 7,65 | 206,7 | 3,21 | 86,7 | 1,22 33 3,22 | 87
KonTakTHas caMOCTOSITEIbHAS
pabota o o
(CamoCTOATELHOE H3yueHHe 766 | 2067 | 321 | 86,7 | 122 | 33 |322| 87
pa3esioB TUCIUILTUHBI
3auem c oyenkoi: 0,01| 03 |0,011| 0,3 — — — —
IK3aMeH 2 54 — — 1 27 1 27
KonraktHas padota — 0.9 . 0.3 0.3
IIPOMEXYTOYHAsl aTTecTallus 2 — 1 1
IToaroroBka K 3K3aMeHy 53,4 — 26,7 26,7
3auer
Bua konTpoJs: . JK3aMeH JK3aMeH
C OLIEHKOM
4.2. 3aounas hopma
Buner yue6HOM paboTh Bcero CemecTtpbl
3E Axap,. 1 2 3
q. 3E Axan | 3E | Akan. | 3E | Axkaxg
. q, :
q, 9,
OO0uasi Tpy10€eMKOCTh 15 540 5 180 4 144 6 216
AUCHUTLINHBI 0 y9eOHOMY
TJIAHY
KonrakTHasi pabora — 1,32 48 0,44 16 0,44 16 0,44 16
ay/INTOPHbIE 3aHATHS:
Jlexruu (JIek) 0,66 24 0,22 8 0,22 8 0,22 8
[Tpaktuueckue 3ausatus (113) 0,66 24 0,22 8 0,22 8 0,22 8
CamocrosiTesibHasi padoTa 13,07 470 4.45 160 | 3,31 119 | 531 | 191
(CP):
KonTakTHas camMoCTOSITEIbHAS — — — — — — — —
paborta
CamMocTosATenpHOE U3yUeHUe 13,07 470 4.45 160 | 3,31 119 | 5,31 | 191
pa3esioB JUCIMILIAHBI
3adeT ¢ OLlEHKOH 0,11 4 0,11 4 —_ —_ —_ —_
KonrakTHas pabora — 0,01 0,4 0,011 0,4 — — — —
MIPOMEXKYTOYHAS ATTECTAIIUS
IToaroroBka K 3a4ery 0,1 3,6 0,1 3,6 — — — —
IK3aMeH 0,5 18 — — 0,25 9 0,25 9
KonrakTHas pabora — 0,05 0,8 — — 0,25 0,4 0,25| 04
MIPOMEKYTOYHAS ATTECTAIIHS
IToaroroBka K 3K3aMeHy 0,45 16,2 — — 0,24 8,6 0,24 | 8,6
Bux koHnTpoJs: 3auer JK3aMeH JK3aMeH
C OIIEHKOM
Buner yae6HOM paboThI Bcero CemecTtpbl
3E Actp. 1 2 3
q. 3E | Actp.| 3E | Actp. | 3E | Actp
q, q, .
9.
OO0mas Tpy10eMKOCTh 15 405 5 135 4 108 6 162
AUCHUILINHBI M0 y4eOHOMY
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JIAHY
KonrakTHas pa6ora — 1,32 36 0,44 12 0,44 12 0,44 12
ay/IMTOPHBbIE 3aHSITHA:
Jlexumu (JIek) 0,66 18 0,22 6 0,22 6 0,22 6
[TpakTaeckue 3anastus (113) 0,66 18 0,22 6 0,22 6 0,22 6
CamocrosiTesibHasi padoTa 13,07 | 3525 | 4,45 120 | 3,31 | 89,25 | 5,31 | 143,2
(CP): 5
KonrakTHas caMOCTOSTENbHAS — — — — — — — —
pabota
CaMocTosTeIbHOE U3yUeHUE 13,07 | 3525 | 4,45 120 | 3,31 | 89,25 | 5,31 | 143,2
pa3zies OB JUCIUTUTHHBI 5
3ayer ¢ OLEHKOH 0,11 3 0,11 3 — — — —
KonraktHas padora — 0,011 0,3 0,011 0,3 — — — —
MIPOMEKYTOYHAS aTTECTAIIUS
[ToaroroBka K 3auety 0,1 2,7 0,1 2,7 — — — —
JK3aMeH 0,5 13,5 — — 0,25 | 6,75 |0,25| 6,75
KoHnraktHas padoTa — 0,5 0,6 — — 0,25 0,3 0,25| 0,3
MIPOMEIKYTOYHAS aTTECTAIIUS
[ToaroToBKa K 3K3aMeHY 12,15 — 6,45 6,45
Bua xonTpoJs: 3auer JK3aMeH JK3aMeH
C OllEHKOI

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«HMupopmaruka» (b1.5.06)

1. leap THCHUTIUIMHBI — TIPUOOPETEHUE CTyIEHTaMU 0a30BBIX 3HAHWI O COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHSX, a TAaKKe YMEHHH W TPAKTUYECKUX HABBHIKOB B 001acTH
WHPOPMATHUKH, WCIIOJIB3YEMBbIX TPU PEIICHUH HAYYHBIX M MPAKTUYECKUX BBIYHCIHUTEIBHBIX
3ajay.

2.B pe3yabrare u3ydYeHHsl JUCUMILUIMHBI OOy4yawluiics 10 NporpamMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu oomenpodeccuoHanbHbiMu (OI1K) komMneTeHIusIMH:

— BIIQJICHUEM TOHMMAHUS CYIIHOCTH W 3HAYCHHS WH(POPMAIMU B PAa3BUTUU COBPEMEHHOTO
WH(POPMAIIMOHHOTO OOIIECTBA, OCO3HAHUSI OMACHOCTH M YrpO3bl, BO3HUKAIONIMX B 3TOM
mporecce, CIIOCOOHOCTBIO — COOJNIOAATh  OCHOBHBIE — TpeOoBaHHMS — MH(OPMAIMOHHOMN
0€301MacHOCTH, B TOM YHKCIIE 3alUThI TocyaapcTBeHHoM TaiiHbl (OITK—4);

— BIQJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOAMU M CpPEICTBAMHU TIOJIyYCHHS, XPaHCHUS,
nepepaboTku HH(OPMAIIMH, HAaBBIKAMU PabOThI ¢ KOMITBIOTEPOM KaK CPEICTBOM YIIPABJICHUS
undopmarmeit (OITK-5).

3Hameo:

— cBolcTBa HH(pOpMAIIUH, CTTIOCOOBI €€ XPaHEHHS U 00pabOTKH;

— CTPYKTYpY, IPUHIIUIEI pabOThl U OCHOBHBIE BO3MOKHOCTH DBM;

— TOIMOJIOTHIO U APXUTEKTYPY BBIUUCIUTENbHBIX CETEH;

— TMPUHIUIIBI aJpecaluy Mojab30BaTeNeld, KOMIIBIOTEPOB U PECypcoB B ceTu VIHTepHET;

— pasnuyath u pacuudpoBeBaTh [P — aapec, ToMeHHOE UM KOMITBIOTEPA;

— a TakKe BJAJeTh HAaBBIKAMH CaMOCTOSATEIBHOTO pEIIEHUS 3aJad Ha KOMIIBIOTEpeE,
BKJIIOUAIOIIUE TIOCTAHOBKY 33aJa4H, pa3paboTKy alropuT™Ma U OLIEHKY ero 3(pPeKTHBHO CTH;

— CTPYKTYpY, IPUHIIUILI paOOTHl U OCHOBHBIE BOZMOKHOCTH DBM;

— OCHOBHBIE TUIIBI AITOPUTMOB, SI3BIKH MPOTPAMMHPOBAHHUS;

— CTaHJapTHBIE MPOTPaAMMHBIE O0ecTIeueHNs CBOEH MPodecCHoHANBLHOM IS TENBHOCTH;

— aNTOPUTMBI PELICHNS HETMHEHHBIX YpaBHEHU;

—  aITOPUTMBI OJTHOMEPHOW ONTUMH3AINY;
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Ymemy:

— MHKCaTh U OTJIAXKUBATh MporpamMMbl Ha VBA 1o pa3paboTaHHBIM allrOpUTMaMm;

— IPUMEHATh METOJIbl MATEMATUUECKON CTATUCTUKU JJIs1 PELIEHUS] KOHKPETHBIX 3aj1a4;

— HCHOJIB30BaTh MAKEThl NPUKIIAJHBIX MPOTPAMM NPH JaidbHEUIIEM 00ydeHUN U IPAKTUYECKON
JeSITEIbHOCTH.

Braoemy:

— HaBBIKAMM CaMOCTOSITEJILHOTO PEILEHUS 33/a4 Ha KOMIIbIOTEpE, BKIIIOYAIOIINE MOCTAaHOBKY
3a1auu, pa3paboTKy aJropuT™Ma M OIEHKY ero 3((EKTHBHOCTH METOJAMH MaTeMaTHYeCKOH
CTaTUCTHKH JUII 00pabOTKH SKCTIEPUMEHTA;

— MEeTOJaMH pealn3aliy aJropuTMOB Ha KOMIIbIOTEpaXx.

3. Kpatkoe cogep:kaHue AU CHUNIAHBI

Beeoenue. Tlpenmer u Hayka nuHpopmaruka. KpaTkue ucropudeckue cBeieHus. 3a1auul U
MECTO Kypca B MOATOTOBKE OakajgaBpa

Pa3zoen 1. Apxumexmypa komnviomepos u KOMNbIOMEPHLIX cemeli

1.1. Uctopusi pa3BUTUS BBIYUCIUTEIBHOM TEXHUKUM U MEPCOHANBHBIX KOMIIBIOTEPOB.
KpaTkas ucropusi pa3BUTHSI BBIYMCINUTENBHON TEXHUKH U NEepcOHaNbHBIX KoMibioTepoB (I1K).
BreruucnurenpHas mammnaa ®on-Helimana w mammnaa Teropunra. Paspabotku HopOepra
Bumnepa.

1.2. Apxurextypa I1K, anmaparasie cpencta [1K. Hcmonb3yemble CHCTEMBI CYUCICHHUS,
aNeMeHThl MaTemaruueckoil snoruku. Ilepconansable koMmmbroTepsl (I1K) m ux Bo3moXkHOCTH.
OynkunoHanbHas cxema [1K, marucrpaibHO-MOIYIbHBIM MPUHIMIT MOCTPOCHUS. AmNmapaTHbIe
cpencrsa [IK: Mukpomnponeccop, onepaTuBHas U K311 MaMsTh, BHEIIHSS MaMsATh, IIUHBI ajipeca,
KOMaH/J| U JIaHHBIX, TaKTOBbIM reHeparop. [IpuHumn oTKpbITON apXxuTekTyphl. llepudepuiinbie
ycrpoiictBa [IK: kmaBmarypa, Mblllib, MOHHTOP, MpUHTEP U Ap. OCOOEHHOCTH TPEICTaBICHUS
JaHHBIX HAa MallWHHOM YypoBHe. [IpenmymiectBa nudpoBoro mpeacraBieHus HHGOpMaLUU
repeJl aHaJIOTOBBIM MPEJCTABIEHUEM: BBICOKOE KaueCTBO 3aIllMCH U OTOOpaskeHus: UHpopmanuu,
MPOCTOTa M HAJICKHOCTHh TyONMMpoBaHHs (KOMHMpPOBaHWSA) WHGOpPMAIMU 0e3 MOTepU KadecTna.
Cucrembl cuuciieHus (AecATUYHAs, JBOMYHAs, BOCbMEpUYHAs, IIECTHAIATepUYHas), MpaBuia
nepeBojia U3 OJHOHM cucrteMbl B Apyryto. CrocoObl BBIUMCICHHS KOJIWYEeCTBa HH(OpPMAIIMH.
DneMeHTbl MaTeMaTUYECKOM JIOTUKU: OCHOBHBIE JIOTUYECKUE OTepauu U (JOpMYIIbl, JOTHUECKHE
oCHOBBI padoTsl [1K

1.3. KomnptoTepHbI€ CETH: TOMOJIOTUHU CETeH, UX XapaKTepucTUKku. KoMIbloTepHbIE CETH.
Tononornn cerei: 3Be3aHas, WIMHHAS, KoJbleBas. CETH 3aKphITOrO THMA: JIOKAJIbHBIE H
pacrpe/ieieHHble CEeTH, KOpIopaTuBHble ceTH. IIporpammHO-TeXHHYECKOe oOecreueHue:
OTepalMOHHAas CUCTEMa, aJanTepbl, ApailBepbl, ; MPOTOKOJbI ( OCOObIe fA3BIKM, HAa KOTOPBIX
oOMeHuBawTCad HHpOpMaIMel KommbloTepbl B cetu, Hampumep, TCP, TCP/IP, UDP).
I'moGanpHbie ceTn paznmmyHoro macimrada (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxHnoctu cetu MuTepHer. DnekrponHas nouta. [loctyn k MHGOpPMAIMOHHBIM pecypcam.
Cucrema TenexkoHpepeHIHi. Aapecalysi ¥ MpoTOKOJbI B IHTepHET.

1.4. MynpTHMeIMa — OUAlIOTOBAasi KOMITBIOTEpHAs CUCTeMa, oOecreyuBaroniasi CHHTE3
TeKkcTa, rpaduku, 3ByKa, peyd U BUOCO. YCTpoiicTBa MynbTHUMenua. TpebGoBaHHs K
MYJIbTUMEIUMHBIM CpEJICTBAaM KOMIBIOTEPOB. PacimiupeHHble BO3MOXHOCTH 0OpabOTKH,
npeoOpa3oBaHus, CHUHTe3a MHPOpPMaLUM  (KOMIIBIOTEpHAs  aHUMalMs, MoAUdUKaIUs
n300pakeHuil, TpexmepHas Tpaduka). MynbTuMeauiiHple mporpammbl.  [Iporpammsl
pEelaKTUPOBAaHMs, MOHTaXa 3ByKa M BHA€0. Buaeo-peaakropbl, Moayiu cnemdddekros,
MOHT@XXHbIE CTYJUH. DJIEKTPOHHBIE Mpe3eHTaluu (OCHOBHbIE Bo3MoOkHOcTH MS PowerPoint),
9TaIlbl CO3JaHUs NPE3EHTALUMN, CTPYKTYypa Mpe3eHTaluil 1 0cOOEHHOCTH pabOThI C PEIaKTOPOM.

Pasoen 2. Ilpoepammmuoe obecneuenue

2.1. CtpyKTypa OIEpalMOHHBIX CHUCTEM, IAaKeThl MPUKIAJHBIX MporpamMm, Microsoft
Office. Knaccudukamus nporpaMMmHbIX cpelacTB. CHCTEMHOE M IMPHKIAIHOE IMPOrpaMMHOE
obecnieuenue [IK. O630p omeparmonnsix cuctem (OC). IIpunnunsl co3nanus u coctaB OC:
aapo, uHrepdeiic, npaiiBepsl. Kparkas xapaxrepuctuka WINDOWS, MoIyabHBIN HpUHIHIT
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noctpoenus. Cpema WINDOWS: okna, ux snmemMeHThl, paboTa B MHOTOOKOHHOM DPEXHME.
Pabora c oObekramu WINDOWS. Sfpasiku u pabGora c¢ Humu. Ilanku: co3manue,
NEpEeMMEHOBAaHUE; KOMHMPOBAHUE W TEpeMeIleHHe OOBEKTOB (MAroK M SIPJBIKOB), yAAJICHUE
00bexToB. Kop3uHa 1 ee Ha3HAuEHUE.

2.2. Tekctoslii penaktop WORD, pegakTopsl MaTeMaTHYECKUX U XUMHYECKHX (HOPMYII.
OCHOBBI HUCHOJB30BaHUSI TPOTPaMM OOMIEro Ha3HadeHHs (KpaTkuid 0030p) Ha mpuUMepax
TekcToBoro penakropa WORD, pemakTopoB MaTeMaTH4eCKHMX W XUMHUYECKHX (OPMYIL
TekcroBbiii penaktop WORD: BBOJ U pellakTHpOBaHHE TEKCT, KOMMPOBAHUE U IEPEMELICHUE
00beKkTOB, pabora ¢ Tabmumamu, (opMaTHpOBaHWE CHUMBOJIOB M ab3aleB, KONMMPOBAHHE
¢dopmaTa, 0COOEHHOCTH CO3JaHMS CCHUIOK, orjaBiieHH. Co3qaHue JOKYMEHTOB DPa3IMYHBIX
¢dopmM (cTaHmapTHBIX M HECTAHIAPTHHIX). VCMOIB30BaHNE PEAAKTOPAa MaTeMaTHIECKUX (HOpMyI
B TEKCTOBBIX JIOKyMeHTax. PemakTop xumuueckux Gopmys, Ha3HaYeHUE M OCOOSHHOCTH PabOoTHI.
KonupoBanne xumudeckux (oOpMys B TEKCTOBBIE IOKYMEHTEHI.

2.3. Cucrema ympamienust 6azamu gaHHbIX ACCESS: co3manue Mmoib30BaTelIbCKHX
CVYB/l, ¢popmupoBanue 3ampocoB, ot4yeToB U (GopMm. MHPopmannonHsie cucrembl. CHCTEMBbI
yrpaBieHus 6aHkaMu U 0a3aMH JaHHBIX. PensiponHast mMozenbs naHHBIX. CTpyKTypa 3aIucH,
MeTo/bl JlocTyna K uHpopManuu. OOMeH AaHHBIMU ¢ Apyrumu npuioxkeHusMu WINDOWS:
TEKCTOBBIMH PEAAKTOPAMH U DJIEKTPOHHBIMH Tabnuiamu. Penstimonnas 6a3a manaeix ACCESS.
Co3manue M OTKphITHE 0a3bl TAaHHBIX. BBOJ M peakTHpOBaHHWE JAHHBIX B PEXHUME TAOIHIBI U
pekuMe KOHCTpykTopa. DopMupoBaHHE 3ampoCcOB. 3ampochl MPOCTbIE W MHOTOTAOIUYHEIE,
3ampocel ¢ ycrmoBusiMu. Co3naHue oT4eToB W (opM. TeXHOJOTHS peanu3aliy MPOCTEUIIHX
3agau cpencrsamu CYBJl ACCESS.

2.4. Pemrenre BBIYHCITUTEIHLHBIX 33714 ¢ ucnoib3oBanueM EXCEL: o6paboTka Tabwil,
IIOCTPOEHHE Tpa(UKOB M JauarpaMM, BbIUMCIEHHE MAaTPU4YHBIX BblpakeHuil. Ha3nauenue
anektpoHHbIX Tabmun (MS EXCEL). OcoGennoctu Tabmuunoro mporeccopa EXCEL wu
UCIOJb30BAHUE €0 Ul peIleHUs] HHPOPMALMOHHBIX U MH)XXEHEPHBIX 3a1a4. TexHuka padoTsl ¢
EXCEL. Oxkno EXCEL. AOGcomoTHass W OTHOCUTENIbHas anpecarus. Pacuer mo dopmynam.
Komuposanue dopmyn. Iloctpoenue rpadukoB. Pacdyer (yHKIMOHAIBHBIX 3aBHCUMOCTEH W
MOCTPOCHUE TpadUIECKUX U300paKeHU ¢ ucnoyib3oBanueM ctanaapTHeIX QyHkmuit EXCEL u
Mmactepa pyHkuuii. [ToctpoeHue noBepxHocTel ¢ UCHOIB30BaHUEM MacTepa auarpamm. Pabora ¢
tabmuamu. GopmatupoBanue, oopmienue Tadbaul. YuciaoBele U MOIb30BaTENIbCKUE (GOPMATHI.
CBoanbie Tabmuupl. [loctpoenue paumarpamm. PaspaboTka u  peanu3anus HPOCTEHIIMX
QITOPUTMOB C HcIoib30BaHueM Bo3MokHocTed EXCEL (HaxokJaeHHe MaKCHMaJIbHOTO
(MMHHUMAaJIBHOTO) 3JIEMEHTa BEKTOPAa W MaTpUIIbl, HAXOXAECHUE CYMMbI JIEMEHTOB BEKTOpa U
MaTpullpl,  BBIYMCICHME  MaTpPUYHbIX  Bbl  pakeHuil).Cratucrtuyeckas  oOpaboTka
HKCIIEPUMEHTANIbHBIX IaHHBIX, IOCTPOCHHE JIMHUHN TpeH a.

Pazoen 3. Aneopummul u 0cHO8b1 NPOCPAMMUPOBAHUSL.

3.1. Anroput™sl, TUNbl anroputMoB. llonsTue anroputma u ero cpoictBa. CrocoObl
3aIlUCH AJTOPUTMOB. MOAYIbHBIN NPUHIMIT HOCTPOSHUS AITOPUTMOB U IPOTPAMM.

3.2. XapaKkTepUCTHKH S3bIKOB NMPOrpaMMHUpoBaHus. OCHOBHBIE CTPYKTYpPbl M IPUHIIUIIBI
CTPYKTYpPHOTO HpPOTrpaMMMPOBAHUS, WUIIOCTpaLUsA. OBOMIOUUSA U KJIAacCHU(PUKALUS SI3BIKOB
nporpaMmupoBaHus. [IOHATHS TpaHCHSAUMM, KOMIMIISLMM, WHTEpPHpPETallud, HUX pPa3Iudus.
OCHOBHBIE KOHCTPYKIMHU SI3BIKOB NPOrpPaMMHPOBaHUs. SI3BIKH MPOrpaMMHPOBAHUS BBICOKOTO
ypoBHs. CTpyKTypHOE NpOTrpaMMHpOBaHHE, €ro 0coOeHHOCTH. ba3oBble anropuTMuyeckue
KOHCTPYKLIMHU (ClieIoBaHUE, BETBJICHHE, NMOBTOPEHHE), MPUMEPHl UX peanu3anuu TexHonorus
00BEKTHO-OPUEHTHUPOBAHHOTO  MPOTPaMMHUPOBAHMs;  CBOMCTBAa  SI3BIKOB:  HacJeOBaHMUE,
MHKANCYIAuus, nonuMoppusM. IToHATHS A3bIKOB: KJIACChl U OOBEKTHI.

3.3. BouncnurenbHple anrOpUTMBl U MPOTpPaMMHBIE peau3allid Ha TpUMepe s3bIKa
nporpammupoBanusi VBA (Visual Basic for Applications) mis o6pabotku uHbopManuu
[Iponiecc pemenus 3a1ad Ha KoMmmbioTepax. [IpuHIMIBI porpaMmMupoBaHus Ha si3bike VBA:
OCHOBHBIE OIIEPATOPHI SI3bIKa, MpoLEeaypsl U GyHKUUHU. Pa3paboTka u peanuzanys NpoCTEUIINX
AITOPUTMOB 00paboTKM MHpOpMauuu (peuleHne 3ajad C OJHOMEPHBIM W MHOTOMEPHBIM
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o0beMoM uH(popManuu). YucaeHHbIe METOIbl AHAIN3a OJHOTO HEJIMHEHHOTO YPaBHEHUS: MOUCK
KOpHEH, pelleHue 3ajauyd OJHOMEpPHOH ONTUMM3alMU (HAaXO0XACHHE TOYEK MaKcuMyma u
MUHUMYMa (YHKIHH). METOapl CTaTHCTUYECKOW OOpabOTKM pe3yabTaTOB HM3MEpPEHUN OIHOMN
BEJIMYMHBI: BBIUMCICHUE TOUEUHBIX (CPEAHErO, TUCTIEPCUH, CTAHIAPTa) U UHTEPBAJIbHBIX OLIEHOK
CIy4allHOUM BEJIMYMHBI.

Pa3zoen 4. 3awuma ungpopmayuu

4.1. AnropuT™MBl 3aIIUTHl MHQOPMALMHK: METOIbl 3alIUThl, KOMIIBIOTEPHBIE BUPYCHI H
O6oppba ¢ HuMu. [loHsATHE 0€30MACHOCTH KOMITBIOTEPHOW WH(POPMALUU: HAJAECKHOCTh
KOMIIBIOTEPA, COXPAHHOCTb JAHHBIX, 3allIUTAa OT BHECEHHUS W3MEHEHHUH HEYNOJHOMOYEHHBIMHU
JUIAMH, COXpaHEHHE TalHbl MEPENUCKH B 3JIEKTPOHHOH cetu. VMcropusi BO3HMKHOBEHHUS
BUpPYCOB M aHTUBUpPYcoB. CrocoObl 3apakeHus, 3aluThl U OOpbObI € BHpycaMu. MeTomabl
pean3anuy 3auThl HHQOPMaLUK: TPOrpaMMHBIE, allllapaTHbIE, OPraHU3allMOHHBIE.

4. O0beM yueOHOM THCHHMIIINHBI

4.1. Ounas popma

. B 3aueTHbIX B akanewm.
Bunel yue6HOM paboTh
SIMHUTIAX qacax
OO6mas TPYI0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TUIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,334 48
JlabopaTtopusbie 3ansatus (J1ab) 1,334 48
CamocrosiTesannasi padora (CP): 1,66 59,8
KoHTakTHast camocTosiTenbHasi paboTta — —
CaMOCTOATETFHOC U3YUEHHUE PA3JICIIOB TUCITUTUINHEI 1,66 59,8
3auem: 0,006 0,2
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 0,006 0,2
Bua koHTpoJs: 3auer
N B 3aueTHbBIX B actponom.
Bupr yue6HO#M paboThI
eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCIHMILIMHBI 110 Y4e0HOMY IIAHY 3 81
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,334 36
JlabopaTtopusbie 3ansatust (J1ab) 1,334 36
CamocrositesibHas padora (CP): 1,66 44,85
KoHTakTHast camocTosiTeNbHasi paboTa — —
CaMOCTOSATETbHOE U3YUYEHUE PA3/ICIOB AUCITUILTMHBI 1,66 44,85
3auem: 0,006 0,15
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,006 0,15
Bujg koHTpOJISI: 3auer
4.2. 3aounas popma
Brmst yae6HOM paGoTE! B 3aueTHBIX B akanewm.
eIMHULIAX gacax
O0wmas TPyI0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,33 12
[TpakTueckue 3anstus (113) 0,056 2
JlaGopatopusie 3ansaTus (J1ab) 0,278 10
CamocrositesbHas padora (CP): 2,56 92
KoHnrakTHas camocrositenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHEI 2,56 92
3auem: 0,11 4
KoHTakTHas paboTa — MpOMEXKYTOUYHAsl aTTeCTalHs 0,006 0,2
IloaroroBka K 3auety 0,106 3,8
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Bujx koHTpoOJIA:

3auer

o B 3agernsix | B actpoHoM.
Bunsl yaeOHOM paboThI

eIMHHIIAX qacax
OO0uasi TPy10€eMKOCTb M CHUIIMHBI N0 Y4€0HOMY IJIAHY 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,33 9
[Tpaktuyeckue 3ansatus (113) 0,056 1,5
JlabopaTtopusbie 3ansatusi (J1ab) 0,278 7,5
Camocrositesnnasi padora (CP): 2,56 69
KonTakTHas camocTositennsHast pabora — —
CaMOCTOSATeIbHOC U3YUEHUE PA3JICIOB TUCITUTUINHEI 2,56 69
3auem: 0,11 3
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,006 0,15
IToaroroBka K 3avery 0,106 2,85

Bua konTpoas: 3auer

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«®uszuka» (b1.b7)

1. Heap AucHMIUIMHBI — MPHOOpETEHUE CTYACHTaMU 3HAHUN MO OCHOBHBIM pazjienaM

CbI/ISI/IKI/I U YMCHUIO ITPUMCHATH UX B APYTUX €CCTCCTBCHHOHAYYHBIX AUCIUIIIIMHAX.

2.B pe3yiabTaTe uU3yYeHHs JUCHMIUIMHBI OO0y4YalINMiici MO mporpamMme

0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu oomenpodeccnoHanbHbiME (OI1K) KoMnereHImsIMu:
CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHUIUIAH B podeccronanbroi aesrenproctr (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (U3NYECKOM KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHWU BEIIeCTBAa JUIsl TOHUMAaHUS
OKpY KaroIero Mupa u ssieHuii mpupoast (OITK-2);

3Hameo:

(uznuecKkue OCHOBBI MEXaHUKH, (PU3UKHU KOJeOaHUI U BOJIH, 3JEKTPUUYECTBA U MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOIMHAMUKU, KBAHTOBOU (PU3HKHY;

cMBICT  (pyHIaMEHTaNbHBIX (U3MYECKUX 3aKOHOB, MPHUHIMIIOB M TOCTYJIaTOB; UX
(hOpMyYITUPOBKHU U T'PaHUIIBI TPUMEHUMOCTH;

CBS3b IIUPOKOTO Kpyra (U3HUECKUX SBJICHUH C (yHIaMEHTAJIbHBIMU MPUHIUIAMH U
3aKOHAMH (PU3UKH;

OCHOBHBIE METO/IbI PEIICHUS 33/1a4 110 ONHUCAHUI0 GU3UYECKUX SIBIICHUN;

METO/IbI 00pabOTKH Pe3ylbTaTOB (PUINYECKOTO IKCIIEPUMEHTA.

Ymemy:
MPUMEHSITh TEOPETUYECKHE 3HAHUS M OSKCIIEPUMEHTAIbHbIE METOJbl HMCCIEAOBAHUSA IPH
penieHny mpodhecCHOHaNbHBIX 33/1a4;
MPOBOJUTH PACYETHI, OCYIIECTBISATh AaHAIN3 M HA OCHOBE JTOrO JejaTh O0OOCHOBAaHHBIE
BBIBOJIBI;
aHAJIM3UPOBATh PE3yJIbTAThl HAONMIONEHUN W HSKCIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;
OTIPEIeNATh XapakTep (PU3UYECKHX TMPOIECCOB MO KOMILUIEKCY OJKCIepUMEHTAIbHOU
nH(MOpMAaLIUK TP MTOMOIIH TPaPUKOB, TAOIUIl U YpaBHEHUII;
MPEICTaBIATh 00padOTaHHYI0 AKCIEPHUMEHTAIBHYI0 W TEOPETHUYECKYI0 HH(pOpMamuio B
YCTHOH M THCBbMEHHON (opMe, B TOM UHCIE€ C HCHOJIb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoempo:
HaBBIKaMU PabOTHI C IIUPOKUM KPYroM (PU3NYECKHX IPUOOPOB U 000PYAOBAHHS,
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— HaBbIKaMH 0OOCHOBAHMS CBOUX CYXKACHUH M BBIOOPA METOA UCCIICAOBAHMS.

3. Kpatkoe coaep:xaHue AMCHUIIIHHBI

Paszoen 1. Quzuueckue ocHo8bl MexaHuKu.

1.1. Ilpenmer ¢u3uku. Meroapl (QHU3MUECKOTO HUCCIEAOBAHMS: OIBIT, THUIIOTE3a,
sKcnepuMeHT, Teopus. Ilpeamer kunematuku. IlepemeleHue, CKOpPOCTb, YCKOpPEHHE.
Kunemarnueckue XapakTepuCTUKU BPaIlaTE€IbHOTO JBUKECHHUSL.

1.2. 3akonsl HproToHa. 3aKOH BCEMHPHOTO TSTOTEHHS. 3aKOH BCEMHUPHOTO TATOTCHHSL.
JIBr>keHure Tena nepeMeHHon Macchl. YpaBHeHus Memepckoro. @opmyna L{nonkoBckoro.

1.3. Yopyruii u HEeynpyruid ynapel mapoB. MOMEHT MHEPIUH MaTepUAIbHOW TOYKH H
TBEPOro Tena.

1.4. Kunematnka rapMoOHWYecKMX KojeOanui. [QuddepeHnnanbHoe  ypaBHCHHE
rapMoHU4ecKUX Kosiebanuil. [loHsATHE 0 3aTyXalolKX U BBIHYKIEHHBIX KojeOaHusX. BonHoBoe
NBUKEeHHE. BOIHBI IPo10IbHBIE U TONIEPEYHBIE.

Pa3zoen 2. Ocnosvlt monexynaphoi gpusuxu.

2.1. DneMeHThl TEPMOJUHAMHKH W  (U3WYECKON KUHETWKH. MjeanbHbiid  Tas.
Pacnipenenennie bonbimana u ero obmedusudeckuit cmbici. PeanbHblil ra3. YpaBHenue Ban-
nep-Baanbca.

2.2. TepmomuHamMudeckuid  MeTon B ¢u3uke. PaBHOBecHble cocrosiHMs. Hawama
TepMOAUHAMUKH. [{MKIBI. DHTPOIHUSA U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SIenenne mepenoca. Jduddysus. 3akon Puka. TermonpoBogHocTh. 3akoH Dyphbe.
Buyrpennee Tpenue (Bsi3kocTh). 3akoH HbroTOHA.

Paszoen 3. Dnexmpocmamuxa u nOCMOAHHBIU INeKMPUYECKULL MOK.

3.1.3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JIMdnekTpuku B
ANIEKTPOCTATUYECKOM II0JI€.

Pasoen 4. Dnexmpomacnemusm.

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

4.2. Marnetuku. DJIeKTpOMarHuTHast MHAYKIUSA. Y paBHeHHE MakcBea.

Paszoen 5. Onmuka.

5.1. UnTepdepenius BoiH. Judpakmus BonH. [Tomsipuszaius BoJH.

5.2. TennoBoe n3nydyenue. 3akoH Kupxroda. ['mnoresa Ilnanka. KBantoBoe 00bsicCHEHHE
TerwioBoro usnydenus. D¢ dext Komnrona.

5.3. Snepnas mozenb aroma. [locrymarel bopa. Atom Bonmoposaa o bopy.

Pa3zoen 6. Dnemenmur k6anmogoui puzuxu.

6.1. T'unore3a ne bpoitna. BomaHoBoe ypaBHenume IllpemuHrepa s cTarmoOHApHBIX
cocrosiunid. OnbiThl [ITepHa-I'epnaxa.

6.2. Muorosnektponnbii  atom. J¢ddexr 3eemana. Ilpunnun Ilaynu. KsanToBbIE
cTatucTuyeckue pacrnpenenenus boze-Oitnmreiina u @epmu-/upaka. @ononsl. 3akonsl Jlebas
1 DUHIITEHHA.

4. O6beM yueOHOi THCIUNTHHBI

4.1. Ounas opma

Bceero CeMecTphbl
. 2 3
Bunsl yaeOHOM paboThI 3K Axan. A
Ka. Axan.
q 3E q 3E q

OO0masi Tpy10eMKOCTh IMCUUILIHHBI IO

10 360 4 144 6 216
Y4eOHOMY IJIAHY

KonrTakTHasi pabora — ayautopusle 3ausitusi: | 3,55 | 128 | 1,33 48 2,22 80

Jlexuun (Jlek) 1,33 48 0,44 16 0,89 32
[Ipaktuueckue 3ansarus (113) 1,33 48 0,44 16 0,89 32
Jlaboparopusbie 3aHsaTus (J1ab) 0,89 32 0,44 16 0,44 16
CamocrositesbHas padora (CP): 445 | 160 | 1,67 60 | 2,78 | 100

KonTakTHas camocTosITeNbHAs pa60Ta — — — — — —
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CaMoCTOATEeTFHOE U3YUCHHUE Pa3/IeoB 445 | 160 | 167 60 278 | 100
JACLHUILINHEI
DK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpoMeKyTOUHAS 0.8 0.4 0.4
aTTecTaIus 2 1 1
[ToaroTroBka K 3K3aMeHy 71,2 35,6 35,6
Bua konTpoJs: JK3aMeH IK3aMeH
Bcero CemecTpsbl
. 1 2
Buner yae6HOM paboThI 3K Achp. - ACTp. - ATp,
q q
OO0mas TPyA0eMKOCTh TUCHHIJIHMHBI 0 10 270 4 108 6 162
Y4eOHOMY IIAHY
KonTakTHasi paboTa — ayauTtopHsble 3ansatusi: | 3,55 96 1,33 36 2,22 60
Jlexmuu (JIek) 1,33 36 0,44 12 0,89 24
[TpakTaeckue 3anastus (113) 1,33 36 0,44 12 0,89 24
JlabopaTtopusbie 3ansatus (J1ab) 0,89 24 0,44 12 0,44 12
CamocrositesbHas padora (CP): 445 | 120 | 1,67 45 2,78 75
KoHTakTHas camocTosiTeNbHasT paboTa — — — — — —
CaMOCTOSATeIFHOE U3YUCHHUE Pa3/ieioB 445 | 120 | 1,67 45 2.78 75
JTIACUUIUINHBI
IK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTa — mpoMexxyToYHast 0.6 0.3 0.3
aTTecTarus 2 1 1
ITonroroBka K sK3amMeHy 53,4 26,7 26,7
Bun konrpoJss: JK3aMeH JK3aMeH
4.1. 3aounas popma
Bceero CemecTpsl
. 2 3
Bupl yue6HOM paboThI Axap,.
3E q 3E AK‘?I[. 3F AanI[.
OO0masi Tpy10€eMKOCTh M CUHUILIHHBI IO 10 360 5 180 5 180
Y4eOHOMY IJIAHY
KonraktHasi pa6ora — ayauropusbie 3ansatusi: | 0,89 32 0,33 12 0,56 20
Jlexuun (Jlek) 0,33 12 0,11 4 0,22 8
ITpaktnueckue 3ansatus (113) 0,33 12 0,11 4 0,22 8
JlabGopaTtopusbie 3ansatus (J1ab) 0,23 8 0,11 4 0,11 4
CamocrositesbHas padora (CP): 8,61 | 310 | 4,42 | 159 | 4,19 151
KoHTtakTHas camocTosTeNbHAs paboTa — — — — — —
CaMocTOATENHbHOE U3YUCHUE Pa3/IeoB 861 | 310 | 442 | 159 | 419 | 151
JUCHUILINHEI
IK3aMeH 0,5 18 0,25 9 0,25 9
KonTakTHas paboTa — mpoMeKyTo4YHas
arTecTranus 0,5 0.8 0,25 0.4 0,25 0.4
IloaroroBka K 3K3aMeHy 17,2 8,6 8,6
Bujx koHTpoJs: JK3aMeH JK3aMeH
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Bcero CemecTpsbl
N 1 2
Bunpl yaeOHOI paboThI AcTp.
3E u 3K Ac;p. 3E Ac;p.

OO0masi Tpy10€eMKOCTh IMCUUILIHHBI MO 10 270 4 108 6 162
y4eOHOMY ILIaHY
KonTakTHasi pa6oTa — ayautopusbie 3ausitusi: | 0,89 24 0,33 12 0,56 20
Jlexuu (JIek) 0,33 9 0,11 3 0,22 6
[MpakTaeckue 3anstus (113) 0,33 9 0,11 3 0,22 6
Jlaboparopusie 3ansaTus (J1ab) 0,23 6 0,11 3 0,11 3
CamocrositesibHas padora (CP): 8,61 | 232,5| 4,42 |119,25| 4,19 | 113,25
KoHTakTHas camocTosiTeNbHas paboTa — — — — — —
CaMocTosATeIbHOC U3YUSHUE Pa3/IeioB 861 | 2325 | 442 |119,25| 4,19 | 113,25
IACIUATLINHEL
JK3aMeH 0,5 135 | 0,25 | 6,75 | 0,25 | 6,75
KoHTakTHas paboTa — mpoMeKyTOTHAS
aTTecTalus 0,5 0.6 0,25 0.3 0,25 0.3
[ToaroToBKa K 3K3aMeHY 12,9 6,45 6,45

Bua koHTpOJIA: JK3aMeH IK3aMeH

AHHOTaIUA padoyeil MPOrpaMMbl TUCHUNIMHBI
«Oo0mas u Heoprannvyeckasi xumus» (51.68)
1. Heab AUCHUIVIMHBI — TPHOOPETCHHE 3HAHWW W KOMIICTCHIHH, (OpMHUpOBAHUE

COBPEMCHHBIX HpeI[CTaBJ'ICHI/Iﬁ B 00J1acTH TCOPECTUICCKUX OCHOB XMMHUHU U XUMHUHN DJIEMCHTOB.

2.B pe3yabtare u3ydYeHHs JAUCHMIUIMHBI OOy4yawluuiicssi 10 mporpamme

0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu oomenpodeccunoHanbHbiMu (OI1K) komneTeHusIMHu:

CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCUHUIUIAH B podeccronanbroi aesrenpaoctr (OITK-1);
TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, NMPUPOJE XUMUUYECKOU CBS3H B
pa3IMYHBIX KjaccaX XMMHYECKUX COCIUHEHUW Il TIOHMMaHUS CBOWCTB MAaTEpUAJIOB H
MeXaHH3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B OKpyKaromieM mupe (OITK-3).

3uameo:

AIEKTPOHHOE CTPOCHHUE aTOMOB U MOJICKYJT;

OCHOBBI TEOPUHM XMMHYECKOH CBSI3M B COCAMHCHHSIX PAa3HBIX THIIOB, CTPOCHUE BEIISCTBA B
KOHJICHCUPOBAHHOM COCTOSIHHH,

OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHHS XHUMHYECKHUX TIPOIIECCOB M XapaKTePUCTUKHU
PaBHOBECHOT'O COCTOSTHUS,

METO/IbI OITMCAHUS XUMUYECKUX PAaBHOBECUH B PACTBOPAX AJIEKTPOJIUTOB,

CTPOCHHE U CBOKMCTBA KOOPAMHAIIMOHHBIX COCTUHCHU;

MOJIy4YeHUE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIIECTB.

Ymems:

BBITIOJHATh  OCHOBHBIE XHMHUYECKHE OMNEpalld, OMNpeNeisTh TepMOJIUHAMHYECKUE
XapaKTePUCTUKN XUMUYECKIX PEaKIHil 1 paBHOBECHBIE KOHIIEHTPAIIUH BEIIECTB;
WCI0JIb30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJAMHAMUYECKHE CIPABOYHBIE JaHHBIC
JUIS pelieHus mpodecCHOHANbHBIX 33/1a4;

MIPOTHO3UPOBATH BIHMSIHUE PA3IMUHBIX (JAKTOPOB HA PABHOBECHE B XMMHYECKUX PEAKIIUSX.

Braoemy:

TEOPETUYECKUMH METOJaMU OMHMCAHMSI CBOMCTB MPOCTHIX U CJIOXKHBIX BEIIECTB Ha OCHOBE
AIIEKTPOHHOTO CTPOEHHUS UX aTOMOB M IOJIOKEHUS B MEPHOTUYECKON CUCTEME XUMHUYECKHIX
3JICMEHTOB;
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— OCHOBHBIMU HaBBIKAMU pa0OThI B XUMUYECKOU J1a00paTopuu
— SKCIIEPUMEHTAIBHBIMU METOJIaMU OTIPECNICHUs] HEKOTOPBIX (DU3MKO-XUMUYECKUX CBOWCTB
HEOPraHUYECKUX COCIMHEHUM.

3. KpaTkoe coaep:kaHue TUCHUILIHHBI

Pa3zoen 1. Ilpunyunvi xumuu

1.1. Crpoenue aToma.

BonHoBbIe cBoOiCTBa MaTepuaibHBIX 00BEKTOB. YpaBHeHue ne bpoitns. CooTHomeHue
Heonpeaenennoctel ['eiizenoepra. [lonsTue o kBaHTOBOM MexaHuke U ypaBHenuu [lIpenunrepa.

1.2. TleproauaecKkuii 3aK0H U IEPHOANYECKAs CUCTEMA.

CoBpemenHast GpopMyITHpOBKA NEPUOAMUYECKOTO 3aKoHaA. [lepwoaumueckas cucrema U ee
CBS3b CO CTPOCHHEM aTOMOB. 3alOJIHEHHUE DJIEKTPOHHBIX CIOEB MU O00JIOYEK aTOMOB B
nepuonueckoit cucreme snemeHToB .M. Menaeneena.

1.3. OKHCIUTETEHO-BOCCTAaHOBUTEILHBIC TIPOIECCHI.

Crenenn oxkucieHus. BakHeiinme OKUCTUTEIN U BOCCTAHOBUTEIN. BaxkHenme cxemsl
MpEBpAIEHUS BEIIECTB B OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUSX.

1.4, Xumudeckasi CBSI3b U CTPOCHHUE MOJIEKYJI

KoBaneHnTHast CBSI3b, OCHOBHBIE IMOJIOKEHUS METOJIa BAJICHTHBIX CBs3ell. PaccMoTpeHne
CXEeM [epeKpbIBaHUs aTOMHBIX opOuTaneil mpu oOpa3oBaHUM CBS3€H B  MOJIEKyJax.
I'ubpuauzanus BoaHOBBIX GyHKIIUNA. OCHOBHBIE TIOJIOKEHHUSI METO/Ia MOJIEKYJISIPHBIX OpOuTanei
(MO JIKAO). Metroa I'mnnecniu. O01ine cBeACHHsI O KOMITIEKCHBIX COCTMHEHUSIX, UX CTPOCHUE.
MexMonexkysapHas 1 BHYyTPUMOJIEKYIISIpHAsE BOJOPO/IHAS CBs3b. MIOHHAs CBSI3b Kak MpeeIbHBIN
CiTydail KOBaJICHTHOM CBsi3W. OOIMe MpenCcTaBlICHUS O MEXKMOJIEKYJISIPHOM B3aMMOJICHCTBHH:
OPHEHTAIIMOHHOE, MHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aMOICHCTBHS.

1.5. TlonaTHE 0 XUMHYECKOI TEPMOJMHAMUKE.

Tepmonunamudeckue  QYHKIIMM ~ COCTOSIHUSL — (XapakTepucTudeckue  (pyHKIUH).
BHyTpeHHss SHeprus M SHTANbINA, UX (GU3HUECKUN CMBbICH. TepMOXUMHUS U TEPMOXUMUYECKUE
ypaBHeHUs1. 3akoH ['ecca u cneacTBus u3 Hero. [loHsTHe 00 SHTpOTINHU, a0COIOTHAS SHTPOIIUS U
CTPOEHHME BelllecTBa. FI3MeHEeHNne SHTPOIIUH B Pa3JIMYHBIX IPOLIECCAX.

1.6. TloHATHE 0 XUMHYECKO KHHETHKE. XMMHUYECKOE PAaBHOBECHE.

OpHocTanuiiHble M CJOKHBIE pEaKUMH. 3aKOH JeHCTBYrOIMX Macc. KoHcTaHTa CckopocTu
peakuu. MONEKyJIIpHOCTh M TMOPSIOK pPEaKUUHU. 3aBUCUMOCTb CKOPOCTH pPEaKUHH OT
TEMIIEPATypbl; SHTAIBIUSA aKTUBALMU. | OMOTEHHBIN U T€TEPOTCHHBIN KATaJIN3.

HctuaHOe M Kaxymieecss paBHOBecHs. KOHCTaHTa XMMHUYECKOrO paBHOBECHUS. DHEPIHs
I'm60ca, ee cBsI3p ¢ HSHTpomHMed W HHTaNbNHMer. dDusmueckuii cMbpica sHeprum [ubOOca.
OHTPONUNHBIN U SHTANBIUNHBIN (pakTopsl mporecca. CBsi3b AG’; ¢ KOHCTAaHTOW pPaBHOBECHS.
CMmeleHre XxuMuueckoro pasHosecus, npunuui Jle-lllatense — bpayna.

1.7. PactBopsbl. PaBHOBECHS B pacTBOpax

[Ipouecchl, compoBoXkaawolMe 00pa3oBaHUE  KUAKUX  HCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHPOBAHHBIE 3JIEKTPOIUTHI.
Crenenp auccounanuu. Koncranta auccouuanuu. PaBHOBecue B cUCTEME, COCTOSILEH W3
HACBIIIEHHOTO0 pacTBOpa MaJIOPACTBOPUMOIO 3JIEKTPOJUTAa M €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMIUJIEKCHBIX COeIMHEHMI. PaBHOBecHe ArccolMai BOAbl, HOHHOE MPOU3BE/ICHUE
BOJIbI U €T0 3aBUCUMOCTB OT Temneparypsl. llkana pH. I'naposus conen.

Pa3zoen 2. Heopeanuueckas xumusi.

2.1. Xumust s-371eMeHTOB. 2.2. XUMHUS P-2JIE€MEHTOB

Bonopon — nepBslid 37€EMEHT NEPUOINYECKON CUCTEMBI, €r0 JIBOMCTBEHHOE IMOJIOKEHHUE.
Onementsl | - 2 m 13 - 18 rpynn nepuoauyeckoil CUCTEMBI. 3aKOHOMEPHOCTH B U3MEHEHUH
ANIEKTPOHHBIX KOHGUTyparuil, BEIHYHMH PAJAUYCOB, SIEKTPOOTPUIATENFHOCTH U DSHEPTUU
HMOHU3AIMM aTOMOB. THUIIMYHBIE CTENEHNU OKUCIICHUs. XUMHUECKHE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOEHHMUM M CBOMCTBAX OCHOBHBIX THUIIOB coeauHeHud. [Ipupoansie
COEIMHEHMUS, TOJyYEHUE U IPUMEHEHUE.

2.3. Xumus d->nemeHTOB. 2.4. XuMus f-37€MEeHTOB.
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OneMeHThl 3-12 Tpynnm NEepUOAMYECKOM CHCTEMBbl. 3aKOHOMEPHOCTH B HM3MEHEHHH
AIIEKTPOHHBIX KOHPUTYpAIIUi, BETUYHUH PAINyCOB, SHEPTUU MOHHU3AINH, XapaKTEPHBIX CTEIeHEH
OKUCJICHUS, KOOPJAMHAIIMOHHBIX YHCesl aroMoB. [lpupojHble coelMHEHUs, TOJy4yeHUE U
COTOCTaBJICHUE (PU3MUECKUX M XUMUYECKHX CBOUCTB MPOCTHIX BemecTB. CTpOeHUE U CBOMCTBA
OCHOBHBIX THIOB coeanneHuit. Ocobennoctu f- anemMeHToB.

4. O0beM yueOHOM THCHHUILINHBI
4.1. Ounas popma

Bceero CeMecTphbl
5 2 3
Buiel yueOHol paboThl 3K AK[?IL 3E AKalL. - Axan.
q q

OO0uasi Tpy10€eMKOCTh M CUUILIHHBI MO

12 432 7 252 5 180
Y4eOHOMY IVIAHY

KonTakTHasi paboTa — ayiuTopHble 3ausiTusi: | 6,23 | 224 | 356 | 128 | 2,67 96

Jlexruu (JIek) 1,78 | 64 |089| 32 | 0,89 32
[MpakTuaeckue 3anstus (113) 089 | 32 (089 | 32 — —
JlaboparopHsbie 3ansaTus (J1ad) 356 | 128 | 1,78 | 64 | 1,78 64
Camocrositesannasi padora (CP): 3,77 | 136 | 2,44 88 1,33 48

KoHTakTHas camocrosiTenbHas paboTa —

CaMOCTOSTEIbHOE U3yYCHHE Pa3/IeioB 377 | 136 | 244 | 88 | 133 | 48

JVCIIMTLTAHBI
IK3aMeH 2 72 1 36 1 36
KonTaktHas pabota — mpomMexyTo4Has 0.8 0.4 0.4
aTTecTalus 2 1 1
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bua koHTpoJs: JK3aMeH JK3aMeH
Bceero CemecTpsl
. 1 2
Buner yue6HOM paboThI 3K A(iITp. 3g | ACp. | 3p | Acip.
q q

OO0masi Tpy10eMKOCTh M CUHUILIHHBI IO

12 324 7 189 5 135
Y4eOHOMY IJIAHY

KonrakTHasi pabora — aynuropHblie 3ausatusi: | 6,23 | 168 | 3,56 96 2,67 72

Jlexumu (Jlek) 1,78 | 48 | 089 | 24 | 0,89 24
[Tpaktnueckue 3anstus (113) 0,89 24 089 | 24 — 0
JlabGopaTtopusbie 3ansatus (J1ab) 3,56 96 1,78 | 48 1,78 48

CamocrositesbHas padora (CP): 3,77 | 102 | 2,44 66 1,33 36

KonTakTHas camocTosITeIbHAs pa60Ta

CaMocCTosITeIEHOS HU3YUYCHHC pa3aciioB 3,78 102 2’44 66 1’33 36

JIACLIMIUTHHBI
OK3amMeH 2 54 1 27 1 27
KonTakTHas paboTa — mpoMeKyTo4YHas 0.6 0.3 0.3
aTTecTalms 2 1 1
IToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bujx koHTpoOaN: JK3aMeH JK3aMeH
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4.2. 3aounas hopma

Bcero CemecTpsbl
. 2 3
Buner yae6HOI paboThI 3K Axan. A
KaJl. Axan.
q 3E q 3E q

OO0masi Tpy10eMKOCTh M CHUILIHHBI MO

12 432 7 252 5 180
Y4eOHOMY ILIAHY

KonTakTHasi paboTa — ayautopusblie 3austusi: | 156 | 56 | 0,89 | 32 | 0,67 24

Jlexuuu (Jlek) 0,44 16 0,22 8 0,22 8

[Tpaktuyeckue 3anstus (I13) 0,22 8 0,22 8 — —
Jlaboparopusbie 3aHsaTus (J1ab) 090 | 32 |045| 16 | 0,45 16
CamocroniTesnnasi padora (CP): 9,94 | 358 | 586 | 211 | 4,08 | 147

KonTakTHas camocrositenbHas paboTa — — — — — —

CaMOCTOSTEIbHOE U3yUYCHHE Pa3/IeIIOB 904 | 358 | 586 | 211 |4.08 147

IACIUATLINHEL
JK3aMeH 0,5 18 0,25 9 0,25 9
KoHTakTHas paboTa — mpoMeKyTOTHAS
arrecranus 0,5 0.8 0,25 0.4 0,25 0.4
IToaroToBKa K 3K3aMeHY 17,2 8,6 8,6

Buja kouTpoJs: DK3aMeH IK3aMeH

Bcero CemMecTpsl
. 1 2
Buner yue6HOI paboTh AcTp.
3E - 3K Ac;p. 3K Ac:p.

O6mas TPYAOEMKOCTDb JUCHUIIJIMHEBI I10

12 324 7 189 5 135
yueOHOMY IJIAHY

KonrakTHasi pabora — aynuropusblie 3austusi: | 1,56 42 0,89 24 0,67 18

Jlexumu (JIek) 044 | 12 | 0,22 6 0,22 6
[Tpaktuueckue 3ausatus (113) 0,22 6 0,22 6 — —
JlabopaTtopusie 3ansatus (J1ab) 0,90 24 0,45 12 0,45 12
CamocrositesibHas padora (CP): 9,94 | 268,5 | 5,86 |158,25| 4,08 | 110,25

KonTakTHas camocTosTeIbHAS pa60Ta — — — — — —

CamMocTosTenpHOS HN3Y4YCHHUEC pa3acioB 9,94 268,5 5,86 158,25 4,08 110’25

JTACIUATUINHEI

IK3aMeH 0,5 135 | 0,25 | 6,75 | 0,25 | 6,75

KonTakTHas paboTa — mpoMexyToyHast

arTecTanus 0,5 0.6 0,25 0.3 0,25 0.3

IToaroToBka K 3K3aMeHy 12,9 6,45 6,45
Bujg koHTpOJISI: JKk3aMeH JK3aMeH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIIHHBI
«Oprannyeckas xumus» (b1.69)

1. Ieab AMCHUIVIMHBI — IPHOOPETEHNUE CTYJJEHTAMU 3HAHUI O CTPOEHUM OPraHUYECKUX
COEJMHEHUH, OCHOBHBIX XHMHUYECKHX CBOMCTBaX pa3jIMYHBIX KIJIACCOB OPraHUYECKUX
COEIMHEHUI 1 METO/IaX UX MOJTYYeHHsI, KaK IPOMBIIUICHHBIX, TaK U Ta00PaTOPHBIX.

2.B pe3yabraTe uU3yYeHUs] JUCHUILIMHBI O0y4yawumMiicsi mn0 mNporpamme
0akaJlaBpUATAa J10JIKEH

Obnaoams cnenyromumu oomekynbTypHbiME (OK) u o6menpodeccuonansubmvu (OITK)
KOMIETEHIUSIMHU:

— CIIOCOOHOCTBIO K caMOOpraHu3anuu u camooOpasoBanuto (OK—7);
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CMOCOOHOCTBI0O M TOTOBHOCTBIO HCIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILIHH B ipodeccuoHanbHoi nestensHocTr (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAaHUS O COBPEMEHHOW (DU3MYECKON KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BEIECTBA Ul IOHUMAaHUS
OKpYKaroIero Mupa u siiieauii npupoast (OITK-2);

FOTOBHOCTHIO MCIIOJIb30BaTh 3HAHMSI O CTPOCHUHU BEILECTBA, MIPUPOJIE XUMUYECKON CBSI3U B
pa3IMyYHbIX KJIaccaXx XMUMHMYECKUX COEIMHEHUM JUId NOHMMAHUS CBOWCTB MaTepUaloB U

MEXaHHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIKX B OKpyxKatoiieM mupe (OITK-3).

3namo:

— TCOPCTHYCCKHUEC OCHOBBI CTPOCHUA U CBOICTB Pa3IMYHBIX KJIACCOB OPraHUYCCKHUX

COCAUHCHUM;

—  CcmocoObl MMOJIY4YCHUA W XUMHUYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB OpraHu4eCKux

COCAUHCHUM;

— OCHOBHBIC MEXaHU3MBI IPOTCKAHUSA OPraHUuICCKHUX peaKunﬁ.

Ymemy:

— THNPHUMCHATb TCOPECTUYCCKUC 3HAHUA I CHUHTE3a OPraHHYCCKUX COC)II/IHCHI/Iﬁ Pa3IMYHBIX

KJIACCOB;

— AaHaJIu3UpOBaTh U NPCACKA3bIBATE PCAKIIMOHHBLIC CBOICTBA OpPraHu4eCKux COC}II/IHCHPlﬁ;

— COCTaBJIATb CXEMBI CUHTE3a OPTraHUYCCKUX COG)II/IHGHI/If/i, 3aIaHHOI'0 CTPOCHUA.

Braoems:

— OCHOBaMM HOMCHKIJIATYPEI U KJ'IaCCI/I(l)I/IKaHI/II/I OpPraHN4YCCKUX COGHHH@HHﬁ;
— OCHOBHBIMHU TCOPETUUYCCKUMHU IIPEACTABIICHUAMU B OpFﬂHH‘—ICCKOﬁ XUMUU,
— HaBBIKaMH 000CHOBAHMA panrOHAJIBHBIX CII0CO00B IMOJIYYCHH OPraHNYCCKUX BCIICCTB.

3. KpaTkoe coaep:kaHue 1 CHUILINHBI

Pasoen 1. Teopus xumuueckoeo cmpoeHus u HacvliyerHvle yeneeo0opoovt (VB).

1.1. Teopusi XUMHYECKOTO CTPOCHUS.
1.2. AnkaHsl.

1.3. Crepeounsomepus.

1.4. IluknoajKaHEbL.

Pa3zoen 2. Henacwiwernnule y2nes000poobi.
2.1. AnkeHsl.

2.2. ANKuHBI.

2.3. AskaaueHsl U HOJUEHBI.

Pa3zoen 3. Apomamuueckue coeounenus.
3.1. Teopuu apoMaTHYHOCTH.

3.2. Coenunenus OEH30IbHOTO psiaa

4. O6beM yuyeOHOi TMCHUIIHHBI

4.1. Ounas dopma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh
eIMHULIAX gyacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,44 16
[Tpaktiueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,66 59,6
KonrtaktHas camocrositenbHas paboTa — —
CaMoCTOSATENBbHOE U3YUEHUE Pa3JIeI0B AUCITUIUIMHBI 1,66 59,6
3auem c oyeHKoi. 0,01 0,4
KoHTakTHas paboTa — MPOMEXKYTOYHAsl aTTeCTalHs 0,01 0,4
3auer
Buja xoHTpOJIS: .
C OLICHKOI
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. B 3agernsix | B actpoHoMm.
Bunpl yaeGHOM paboThI
eIMHULIAX qacax
OO0uasi Tpy10€eMKOCTh M CUUILIMHBI 10 Y4€0HOMY IJIAHY 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 36
Jlexuuu (Jlek) 0,44 12
[Tpaktuyeckue 3austus (I13) 0,89 24
CamocrositesibHas padora (CP): 1,66 44,7
KoHTrakTHas camocTosiTesnbHas paboTa — —
CaMocCTOsATETbHOE U3YUEHUE PA3/IeIOB AUCIIUIUIMHBI 1,66 44,7
3auem c oyenkoi. 0,01 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
3auer
Buja xoHTpoJsi: .
C OIIEHKOH
4.2. 3aounas hopma
Brsl yaeGHOR paGoTs! B 3aueTHBIX B axanem.
CIMHUTIAX gacax
OO0mas Tpy10eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHUS: 0,61 22
Jlexuu (JIek) 0,28 10
[Tpaktnyeckne 3ausTus (I13) 0,33 12
CamocrositesibHas padora (CP): 2,28 82
KonTakTHas camocrositenbHas paboTa — —
CaMOCTOSATETFHOE N3YUEHUE Pa3/IeIOB AUCITUTUIMHBI 2,28 82
3auem c ouenkoil. 0,11 4
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,01 0,4
IToaroroBka K 3auery 0,1 3,6
3auer
Bun konrpoJs: .
C OLIEHKO¥
N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY ILJIAHY 2 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,61 16,5
Jlexuunu (Jlek) 0,28 7,5
[TpakTnueckue 3anstus (113) 0,33 9
CamocrositesbHas padora (CP): 2,28 61,5
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 2,28 61,5
3auem c oueHKoI. 0,11 3
KoHTakTHas paboTa — NpOMEXYTOUYHas aTTeCTalus 0,01 0,3
IToaroroBka K 3auety 0,1 2,7
3aver
Bux koHTpoJas: .
¢ OLIEHKO¥

AHHOTa U padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«®uznveckas xumus» (b1.510)

1. He.]'[b AUCHMIIVIMHBI — PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, YIIPABJIAIOOIUX XOOAOM
XUMHUYCCKOTO IIpoIeccCa, MOKa3aThb o0Omactu NPWIOKCHUA OTUX 3dKOHOB W HAYYUTH CTYACHTA
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IPaMOTHO MPUMEHSATH UX MIPH PEIICHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUYECKHUX 3aj1ad.
2.B pe3yjabTaTe HU3yYeHHMs JUCHMILIMHBI oO0y4Yallnuiics 1o mporpamMmme
0axkajaBpHATA J0JIKEH:
Obaaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHIUsAME:

— CIOCOOHOCTBIO W TOTOBHOCTBIO HCIOJIH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuoHanbHOi nesitenbroct (OITK-1);

— TOTOBHOCTBHIO HCIIOJNB30BAaTh 3HAHUS O COBPEMEHHOW (U3MYECKON KapTHHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHM BEUIECTBA IS TOHHUMAHUS
OKpY’KaroIiero Mupa u siiieauii npupoast (OITK-2);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHS O CTPOCHHH BEIECTBA, NMPHUPOJEC XUMHUYECKOH CBSI3U B
Pa3NMYHBIX KJIAcCaX XMMHUYECKHX COCIUHEHWU Uil TOHMMAHHWs CBOWCTB MaTepHaloB W
MeXaHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpykatomeMm mupe (OITK-3).

3namo:

— OCHOBHBIC 3aKOHBI (PU3MUYECKOW XWMHUHM, B3aUMOCBS3b (PHU3MUECKUX W XUMHUYECKUX
XapaKTePUCTHK MPOIIECcCa;

— TIyTH OTPEJCNCHUS BAXHEWIINX XapaKTEPUCTHK XHMHUYECKOTO pPaBHOBECHS (KOHCTaHTHI
paBHOBECHS, pABHOBECHOTO BBIXOJa MPOAYKTA, CTETICHN MPEBPAIICHHUS UCXOTHBIX BEIIECTB)
Y BIIMSIHUS Pa3IMYHBIX (PAKTOPOB HAa CMENICHHE XUMHUYECKOTO PAaBHOBECHS,

— YCITIOBHSI yCTAaHOBIICHHS (Da30BBIX PABHOBECHI B OJHO- ¥ MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MO’KHOCTH Pa3zelICHHs CII0KHBIX CHCTEM Ha COCTABIISIONINE KOMIIOHEHTHI;

— TEepPMOJAMHAMHYECKOE OTIMCAHNE CBOMCTB MICAITBHBIX M HEHJICATHHBIX PACTBOPOB, TIOIXOIBI K
HAXOXJICHHUIO MapIHATbHBIX MOJISIPHBIX BEJTMUYMH KOMIIOHEHTOB PacTBOPA.

Ymemy:

— IpPHUMEHATh TEOPETHYECKHE 3HAHUS M OKCIEPUMEHTANbHbIE METOAbl MCCIIENOBAHUS
(bM3UYECKON XUMHUH TIPU PEIICHUH MPO(eCcCHOHATBHBIX 33]1a4;

— IPOBOJUTH TEPMOJUHAMUYECKHE PACUETHI, OCYIIECTBIATh aHAJIU3 U HA OCHOBE 3TOTO JIeJIaTh
000CHOBaHHBIE BBIBOJIBI;

— IpelCcKa3blBaTh U HAXOAWTh ONTHUMAJIbHBIE YCIOBUS NMPOBENEHUS XMMHUYECKOIO Ipolecca ¢
LIEJIBIO MOJTY4eHUSI MAaKCUMAJIbHO BO3MOXHOI'O BBIX0/1a MHTEPECYIOILEr0 MIPOAYKTa;

— IpeICTaBIATh JAaHHBIE JJAOOPATOPHOIO MCCIIENOBaHUs B rpaduyeckoit Gopme U Ha OCHOBE
IIOJIydEHHBIX 3aBUCHUMOCTEH ONpeensTh COOTBETCTBYIOIIHME TEPMOJMHAMMUYECKHE U
KUHETHUYECKUE XapaKTEePUCTUKN XMMHUYECKOW CUCTEMBI U XUMHUYECKOTO MTpoLecca;

— IPOBOJUThH AHAIU3 U KPUTHYECKU OLICHUBATh IOJYYEHHBbIE SKCIEPUMEHTAJIbHbIC IAHHBIE,
0000111aTh 1 JesaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKHUX METOAOB (PU3MYECKONW XMMMHU Ul peIIeHUs
KOHKPETHBIX MCCIIEJOBATENIbCKUX 3a/1a4;

— HaBbIKAMM ONPEJEICHHUS COCTOSHHMSI PAaBHOBECUS U CaMOIPOM3BOJBHOIO HalpaBJIeHUS
XHMUYECKOT0 IpolLiecca;

— mpueMaMu 0oOpabOTKH IOJIyYEHHBIX OMNBITHBIX JAHHBIX JUIS BBISBIECHUS U YCTaHOBJICHUS
B3aMMOCBSI3€il MEeXJy TepMOIMHAMUYECKHMHU CBOMCTBAMU M (U3UYECKUMH IapaMeTpaMu
porLecca;

— 3HAHUSAMHU OCHOBHBIX 3aKOHOB (DPM3MYECKON XHMHUM JJIS COJiepXKaTelbHON HHTepnpeTanuu
TEPMOIMHAMUYECKHX PacuéTOB.

3. Kpatkoe coaep:xaHue JMCHUTIMHBI

Pazoen 1. Xumuueckas mepmoounamuxa

1.1. IlepBslii 3aKOH TEPMOIMHAMHKH

TepmoauHaMu4yeckue CHCTEMBbl M TEPMOJUHAMHUYECKHE MapamMeTpbl. DKCTCHCUBHBIE U

MHTCHCUBHBIE CBOMCTBAa CHCTEMBL. TepMoauHaMu4eckuil mnpouecc. DYHKIUN COCTOSHUS U

¢byHKIMu mpouecca. BHyTpeHHss 3Heprusi M >HTalbNUs, UX cBoiicTBa. Teruora u paboTa Kak

¢dopmbl mepenaun sHepruu. Paborta pacmupenus raza M mosesHas pabora. PopMyIHpPOBKH
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NEPBOTr0 Hayalla TePMOJMHAMUKUA. B3anMOCBSA3b TEIUIOTHI, pabOThl M M3MEHEHHs] BHYTpPEHHEH
SHEPTUU B U30XOPHOM, M300apHOM M M30TEPMHUYECKOM Iporieccax. Temmo€MKOCTh BeliecTBa —
M30XOpHasi WM u300apHasi, MOJSpHas, yraelbHas. TeroéMKOCTh UIACAIbHBIX TIa3o0B,
B3aUMOCBSI3b MOJISIpHBIX TeroéMmkocTedt Cp u Cv uaeanbHOTO rasa. TemmoéMKOCTh TBEpbIX
BEIIECTB M JKHUIKOCTEH. 3aBHCHUMOCTh MOJIIPHOW HM300apHON TEMJIOEMKOCTH BeEIIeCTBa OT
TEeMIIEpaTypbl, SMIIUPUUYECKUE YPAaBHEHHUS (CTEIIEHHbIE Psi/ibl), UX MPUMEHUMOCTh. 3aKOH KyOOB
He6as, npaBwio [dromonra u Iltu. Cpenuss nzo0apHas TEIUIOEMKOCTh BEUIECTBA B MHTEpBAJe
TeMiieparyp. TemmeparypHas 3aBUCUMOCTb IpupallieHus sHTanbnuu Beuiectsa (Ht — Ho) npu
MIOCTOSTHHOM JaBJICHMH C Y4ETOM ()a30BBIX TMepexoqoB. TemnoBoil APQeKT XUMUYEeCKOTO
npouecca. OCHOBHOE cTaHAapTHOE cocTosiHue. CTaHAapTHbIE SHTAJIbIUU O0pa3oBaHUS U
cropanusi BeuiecTB. [Ipumenenue 3akoHa I'ecca 11 BBIYMCIIEHUS TEIUIOBBIX 3(PQeKTOB
XUMUYECKUX U (PU3UKO-XUMHUUYECKHX MPOIecCOB. CBs3b TEIUIOBBIX 3(PHEKTOB MPH MOCTOSHHOM
o0beMe U TpU TOCTOSIHHOM JIaBJIC€HUH. 3aBHCHMOCTh TEIUIOBOTO 3(dexTa peaknuun oT
TeMmreparypbl. BeBon u ananmu3 ypaBHeHus Kupxrodpa B auddepenumanbHoit  dopwme.
WuTerpupoBanue ypaHenus: Kupxroda.

1.2. BTopoii 3aK0H TepMOTTHAMHKH.

CaMonpou3BojbHBIE W HECAMOINPOM3BOJIbHBIE, OOpaTUMble M  HEOOpaTUMBbIE,
paBHOBEeCHbIE (KBa3MCTAaTUYECKHE) W HEpaBHOBECHBbIE IIpolecchl. PaboTa paBHOBECHOIO U
HEPaBHOBECHOTO MpoleccoB. POpMYyIUPOBKH BTOPOr0 Hayasla TEPMOAMHAMHUKH. DHTPOIMHS Kak
KpUTEpUN HAINpPaBICHHOCTH CaMOIPOU3BOJBHBIX MPOLECCOB M PAaBHOBECUS B HM30JUPOBAHHBIX
cUCTeMax. 3aBHUCHUMOCTb OSHTPONUHU BELIECTBA OT MapaMeTpOB COCTOSHHUSA (TeMIEpaTyphl,
naBieHus, oObema). PacueT W3MEHEHMs] SHTPONMM B PA3JIMYHBIX MPOLIECCaX, CBS3aHHBIX C
M3MEHEHHEM COCTOSIHUS HJICAIbHOTO Trasa, a TaKKe YHCThIX TBEPIBIX WIM KUIKUX BEIIECTB.
N3meHeHne »HTpONMU B MPOLECCE CMELICHUS WACAIBbHBIX ra3oB. V3MeHEeHue >HTpOonuM INpu
(da3oBeIX mepexomax. TemoBas Teopema Hepucera, mocrymar Ilmanka (TpeThe Hadaio
TepMoauHamMukn). CraTHUCTHuYecKas MHTEpIpeTalnuss BTOPOro Hayajla TEPMOIMHAMUKH,
ypaBHeHue boinbnmana-Ilnanka. Beraucnenue aOcoioTHON SHTpONUM BelmiecTBa. Pacder
M3MEHEHHUS SHTPONHUH B XUMUYECKHX PEaKLHUAX MPU pazIuvHbIX Temmneparypax. O0beanHeHHOe
ypaBHeHnue | u Il 3akoHOB TepMoawmHamuku. DHeprusi ['enpMrosibiia u 3Heprus ['mdOca kak
KPUTEpUU  HAIPaBICHHOCTH  MpPOIECCOB M  PABHOBECHS B  3AKPBITBIX  CHCTEMax.
XapakTtepuctuueckue (yHKUUU. 3aBUCUMOCTb 3Hepruu [enbmronbuia u sHepruu ['ub0ca ot
MapaMeTpoB COCTOSIHUA. TemmeparypHas 3aBUCMMOCTb sHepruu ['nbOOca BemiecTBa ¢ yu&€Tom
¢dazoBeix mepexonoB. Pom ¢azoBoro mepexona (mepBblid, BTOpo#). YpaBHeHus [uO6ca-
I'enbmromsia. Pacyer usMeHeHuit ctanaapTHEIX SHepruil [ md6ca u ['enbMrosbiia B XAMUYECKUX
peakuMsaxX Mpu pa3aIudyHbIX TEMIIEpaTypax.

CucremMbl NEPEMEHHOTO COCTaBa. XHMMHUUYECKHH IOTEHUMA] KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHIMANA OT JABJICHUS M TEMIEpaTypbl. Y CIOBUS PaBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS POLIECCA B CUCTEMAX IIEPEMEHHOIO COCTaBA.

1.3. Xumuueckoe paBHOBECHE.

MartepuanbHblii 0allaHC XMMHUYECKOH peaklUd, CTENeHb MpPEeBpallleHus, XUMHUYECKas
NepeMeHHas. YpaBHEHUE H30TEPMbl XUMHUYECKOW peakuun (u3otepmbl Bant-T'odda).
XUMHYECKOE CpPOJACTBO. AHAIW3 YPaBHEHHS MW30TEPMBl JUISl OINPEAEICHUS HalpaBICHUS
CaMOIIPOM3BOJIBHOTO ~ MPOTEKAHHWA  XUMHYECKOM  pEakmuu OT  JAHHOTO  HMCXOJHOTO
(HepaBHOBECHOI'0) COCTOSIHUS. TepMoanHamMHyecKass KOHCTAHTa XMMHMUYECKOTO PAaBHOBECHS U
SMIMPHUYECKUE KOHCTAHThI XuMuueckoro pasHosecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBs3u Juis
peakuuu B UACANBHOM ra3oBod cMmecu. KoOHCTaHTBI paBHOBECHsS JUIsi TOMOTIEHHBIX U
TeTepPOreHHbIX pEaKIMid, HJealbHBIX U HEeHJCalbHBIX PEAKLIHMOHHBIX CHUCTEM (Ha NpUMepax).
CMerieHue XMMHUYECKOTO paBHOBecusl Ipu u3MeHeHuu obimero aasienus (T = const) u mpu
no6asiieHnu B cucremy uHepTHoro rasa (T = const, P = const).

BnusiHue TemmnepaTypbl Ha KOHCTAHTY XUMHUYECKOTO PaBHOBECHs, YpaBHEHHs N300aphl U
M30XOpbl XMMUYECKON peaklMu. BeiBoj, aHaIu3 U MHTETPUPOBAHUE HA3BAaHHBIX YpAaBHEHUH Ha
npuMepe ypaBHEHHs n300apbl. Pacuet cpeiHero u MCTUHHOTO TEIUIOBOroO 3(PdeKkTa XMMUYECKHX
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peakuuii M3 3aBUCHUMOCTH TEPMOJMHAMUYECKOW KOHCTAHThl PABHOBECUS OT TEMIIEPATYpHI.
Pacuer koHCTaHT paBHOBeCHS XMMHUYECKHUX PEAKIMM U3 CTAaHAAPTHBIX TEPMOJUHAMHUYECKHX
(GyHKIM BemecTB. BhUncIeHHEe KOHCTAaHT PAaBHOBECHS XMMHYECKUX PEAKIUN MO CIPABOYHBIM
JAHHBIM O KOHCTAHTaX PaBHOBECHS PEaKIUN 00pa30BaHUs COCMHEHUHN U3 MTPOCTHIX BEIIECTB.

Paszoen 2. @azosvie pasnosecus 6 00HOKOMNOHEHMHBIX CUCTNEMAX

2.1. ®a3zoBeie Tmepexonsl H (a3zoBas qUarpaMma COCTOSIHHS JJIS OJJHOKOMIIOHEHTHBIX
CUCTEM

daza, KOMIOHEHT, 4ucio creneHerd cBoOozpl. [IpaBmmo a3 ['mbGbca. IIpumenenue
npaBwia (a3 ['mbbca mms aHanm3a (a30BBIX PAaBHOBECHA B OJHOKOMITIOHCHTHBIX CHCTEMaXx.
JlmarpamMmma COCTOSIHHSI OJHOKOMITOHEHTHOW CHCTEeMBI, €€ (pa3oBbie MO, JMHUM U TPOHHBIC
TOYKH, BBIPAXKAIOIIUE COOTBETCTBEHHO OJHO(a3HOoe, MByx(a3zHOe W Tpex(a3sHOe pPaBHOBECHS.
Haceimennslil nmap, temnepaTrypHas 3aBUCMMOCTD JIaBJICHHUS HachllleHHOTo napa. Kputuueckast
TOYKa, KPUTHUYECKOE COCTOSIHHE BEIIECTBA, €ro 0coOeHHOCTH. BbIBOA M aHanmu3 ypaBHEHUs
Knaneiipona. 3aBucumMocTh TeMIrepaTyphl IJIaBJICHUS OT BHELIHETO JaBJCHUS, HHTETPUPOBAHUE
ypaBHeHusa KnanelipoHa ansi paBHOBECHS TBEpAOE TENO - JKUJIKOCTb. PaBHOBecHs ¢ ra3zoBoif
¢dazoit, ypaBHeHue Knaneipona-Knaysuyca, BBIBOJ W HWHTETpUPOBAHUE YpPaBHEHUS IS
ONMCAHUS JIMHUM HCHapeHus M CcyOlMMaluu, HCIosib3yeMble paomnyiieHus. OrmnpeneneHue
KOOPAMHAT TPOMHOU TOYKH.

2.2. Onpepenenne TepMoAMHAMUYECKUX QYHKITUHN TIporiecca (pa3oBOTo mepexoaa

[Ipumenenne  ypaBHenus  Kianeiipona-Knaysmyca st pacdera  M3MEHEHUs
TePMOJUHAMUYECKUX (YHKIUHA TIpH  (a30BBIX MPEBpAIIEHUAX. B3aMOCBSI3b OSHTAIBINN
IJIaBJICHUS, UCTIAPEHUS U BOTOHKU B TPOMHOW TOYKE. DMITUpUYECKOoe mpaBuiio TpyToHa.

Pasoen 3. Tepmoounamuyeckas meopust pacmeopos

3.1. OcHOBBI TEPMOAMHAMUKHU PacTBOPOB. [lapiinanbHbie MOJIbHBIE BETUYUHBI

Knaccudukanuu pactBopos. [lapumanbHpie MOJsIpHBIC BETMYMHBI. YpaBHeHHs [ 1bO0ca-
Jltorema (BBIBOJ U aHaiu3). MeToabl OMpeeNieHnsl MaplualbHbIX MOJSPHBIX BEIUYUH (METOJ
KacaTeNbHBIX W METOJ OTpe3koB). OTHOCHUTENbHbIE NapUUalbHbIE MOJSPHBIE BEIUYMHBI
(maprumabHBIe MOJISIpHBIE (DYHKITUU cMeleHus ). TepMoaunHaMuyeckue PyHKIIMN CMEIICHUSI.

3.2. TepMOIMHAMUYECKOE OMMHUCAHUE W]ICATIbHBIX U HEUJICATIbHBIX PACTBOPOB

Uneanvubie  (coBepileHHBbIE) pPAcTBOPbl. XHUMHUYECKUN TOTEHIHAl KOMIIOHEHTa
UJeanbHOTO pacTBopa. TepMoauHaMuyeckue (pyHKIUHM CMEHICHMs Ui HACaTbHBIX PACTBOPOB.
PaBHOBecue "waeanbHbBI pacTBOp-map", 3akoH Payms, rpaduueckas wHTEpHpeTamus 3aKoHa
Paynsa. IlpenenbHo pa30aBieHHbIE pacTBOpbI, 3akoH ['eHpu. VYpaBHEHHE XUMHYECKOTO
MOTeHIIMAajda JJIsi PAcTBOPUTENST M PacTBOPEHHOro BemiecTBa. HewpeanbHble (peasibHbIC)
PacTBOPBI, MOJOXKUTEIbHbIE U OTPULIATENIbHBIE OTKIIOHEHUS OT UAealbHOCTH (0T 3akoHa Pays).
CrangapTHbI€ COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs 1 HECUMMETPUYHAS. CUCTEMBI
cpaBHeHHs. PacyeT akTHBHOCTEH U PalMOHAIBHBIX KOY(PPHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (QYHKIUU CMEUICHUS Ui HEHJCAIbHBIX PacTBOPOB.
3aBUCHUMOCTh AKTUBHOCTH M KOX(PQPUIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TeMIepaTypbl H
JABJICHHUS.

3.3. KonmnuratuBHbie CBOHCTBA pa30aBIEHHBIX PACTBOPOB HEJIETYUHX BEIIECTB B JIETy4EM
pacTBoOpuTENe

KonnuratuBHble CBO¥cTBa pa30aBiICHHBIX PACTBOPOB HEIETYYHMX BEIIECTB B JIETYYHX
pacTBOpuUTENSIX (MOHMKEHUE JABJICHHS HACBILIEHHOTO Iapa pacTBOPUTENS HAaJ pacTBOPOM IO
CPaBHEHHMIO C YHUCTBIM pACTBOPHUTENIEM, TMOBBIIICHUE TEMIEPaTyphl Hadajda KHIICHUS W
MOHIKEHUE TeMIlepaTypbl Hadajla OTBEPACBAaHUS pPACTBOPOB, OCMOTHYECKOE JaBIICHUE).
D0yIMOoCKONUYecKass M KPUOCKOTMYECKass KOHCTaHTBl pacTBOpHUTENs. BbIBOJI ypaBHEHUS,
CBS3BIBAIOILIETO MOHWKEHUE TEMIEPATypbl Hayala OTBEPAEBAaHUS C KOHILEHTpalued pacTBopa.
OcMmoc, ocMoTHYeCKOe JaBiieHHe, 00paTHbIM ocMoc. Vcrob30BaHNE KOJUIMTAaTUBHBIX CBOWMCTB
JUISL  OTIPENENICHHUs] MOJIAPHOM Macchl, CTENEHUM AMCCOLMAIMM WA CTENEeHU acCOLUaluu
PacTBOPEHHOTO BELLIECTBA.

Paszoen 4. @azosvie pasHosecus 8 MHO20KOMNOHEHMHBIX CUCEMAX
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4.1. PaBHOBecue <CGKUIKUH pacTBOP - HACBHILEHHBIM ©ap» B JIBYXKOMIIOHEHTHBIX
cucTemMax

JluarpamMmbl  «1aBJICHUE-COCTaB», «TEMIIEPaTypa-coCTaB», «COCTaB  Iapa-CoOCTaB
KHUJIKOCTH» JUI HJICATBHBIX W HEWJCAIbHBIX pacTBOpoB. IIpumeHenue mnpasuina a3z K
UCCIIeIOBaHUIO auarpamMM. 3akoHbl | 'n60ca-KonoBaoBa. AseoTponmus, TepMOAMHAMUYECKOE
ycioBue TOYKM aszeorpona. [IpaBuiio pblyara. ®OU3MKO-XMMHUYECKHE OCHOBBI pa3JIEeHUs
KHUJIKAX CMECe METOJaMH NIEPErOHKH M PEKTU()UKAIIH.

4.2. PaBHOBECHE GKUJKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

TepMmuueckuil aHaiu3, KpUBbIE OXJIAXACHUS, IMOCTPOCHHE IUArpaMMbl IJIABKOCTH I10
KpUBbIM oxJlaxaeHusa. CucreMbl € OrpaHMYEHHOW UM HEOIPaHUYEHHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPIOM cocTOsiHHU. M3omopdusm. Tumsl TBEpIbIX pacTBOpoB. Jmarpammel
IJIaBKOCTH M30MOP(HO KPUCTAIIU3YIOIIKUXCS BellecTB. JluarpaMMbl IUIaBKOCTH CHCTEM C
OTPaHUYEHHOM PAaCTBOPUMOCTBIO B TBEPJIOM COCTOSHUM. DBTEKTHUYECKOE U MEPUTEKTHUECKOE
paBHoBecHs. OrmpeneneHne cocTaBa 3BTEKTUYECKOM KUAKOCTH MOCTPOEHUEM TPEYrojbHUKA
Tammana. [Ipumenenue npasuia ¢a3 ['m06ca k ncciaenoBannio (pa3oBbIX paBHOBECHI.

4. O0beM yueOHOM THCHHMIIINHBI

4.1. Ounas popma

o B 3aueTHBIX B akanem.
Bunel yue6HOM paboThI

CIMHUTIAX gacax
OO0u1asi TPy10€eMKOCTh AUCHUIIJIMHBI 110 Y4€OHOMY IJIAHY 5 180
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,78 64
Jlexuu (JIek) 0,89 32
[Tpaktnyeckue 3austus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOsATETFHOE U3YUYCHUE PA3ICIOB UCITUTLTHHBI 2,22 80
JK3aMeH 1 36
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIUs 1 0,4
[ToaroroBka K 3K3aMeHy 35,6

Bua koHnTpoJs: DK3aMeH

N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI

eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY ILJIAHY 5 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 48
Jlexuunu (Jlek) 0,89 24
[TpakTnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 2,22 60
JIK3aMeH 1 27
KoHTakTHas paboTa — NpOMEXYTOUYHas aTTeCTalus 1 0,3
IloaroToBka K 3K3aMeHy 26,7

Bujx koHTpOJIA: JK3aMeH
4.2. 3aounas ¢popma
Buztst yueHOH pasoTs: B 3aueTHBIX B akanem.

eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IUIaHY 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) 0,22 8
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[TpakTaeckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
KonTakTHas camocTositenbHas pabora — —
CaMocCTOsTENTbHOE U3YUEHUE PA3/IeTIOB JUCIUTIIMHBI 4,31 155
JK3aMeH 0,25 9
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 025 0,4
IToaroToBka K 3K3aMeHy ' 8,6
Bua konTpoJs: JK3aMeH

. B 3agernsix | B actponoMm.
Bunpl yaeOHOI paboThI

eIMHUIIAX qacax
O01asi TPY/10eMKOCTh THCHUILIMHBI 10 Y4eOHOMY IJIAHY 5 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 12
Jlexkumu (JIek) 0,22 6
[Tpaktnyeckue 3austus (I13) 0,22 6
CamocrositesbHas padora (CP): 4,31 116,25
KoHTakTHas camocTosiTennbHasi paboTta — —
CaMocCTOsATET HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI 4,31 116,25
JK3aMeH 0,25 6,75
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 0,3

0,25
IToaroToBKa K 3K3aMeHY 6,45
Bua koHTpoOJIs: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«Konsongnas xumusn» (b1.611)

1. Heap AUCHMIUIMHBI — O3HAKOMJIEHHE CTYAEHTOB C OCHOBAMHU TEPMOIUHAMMKHI
MMOBEPXHOCTHBIX SBJICHH, CIOCOOaMHU TMOJYYEHHUS] M BaKHEUIIMMH CBONCTBAMH TUCIEPCHBIX
CHCTEM.

2.B pe3yiabrare wu3ydYeHHs JUCHMIUIMHBI OOyYalwIlUiics N0 mporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu oomenpodeccnoHanbHbiMH (OI1K) koMieTeHIMsIMU:

— CIOCOOHOCTHIO M TOTOBHOCTHIO HKCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCLUIUIAH B podeccronanbroii aesrenpaoctr (OITK-1);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHMS O COBPEMEHHOH (U3MUeCKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIIEeCTBA [UIsI MMOHUMaHUS
OKpY’KaroIIero Mupa u siieauii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O CTPOCHHH BEIIECTBA, MPHUPOJIEC XUMUYECKOU CBSI3U B
pPa3NMYHBIX KJIaccax XUMHYECKUX COCIWHEHUH Ui NMOHMMAHUS CBOWCTB MaTEpUAOB H
MeXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOIINX B OKpykatorieM mupe (OTTK-3).

3Hameo:

— TMPU3HAKU 0OBEKTOB KOJUIOMJIHON XUMUU U UX KIacCU(UKAIIHIO;

— OCHOBHBIE TIOHSATHSI M COOTHONIGHUS TEPMOJAMHAMUKH TOBEPXHOCTHBIX  SBICHUN
(TepMoIMHAMUKA TTOBEPXHOCTHOTO CIIOS; a/re3usi, CMauMBaHUE M pACTeKaHUE KU JIKOCTEH;
JMCTIEPCHOCTh U TEPMOJIMHAMUYECKHE CBOICTBA TeN; afAcopOIus Ta30B U MapoB, aacopouus
U3 PacTBOPOB);

— OCHOBHBIE TEOpUH PUINIECKON afacopOInu;

— OCHOBHBIE MIPEJICTABICHUS O CTPOCHUU ABOMHOTO MJIEKTPUUECKOTO CIIOS;

— TMPUPOY AIEKTPOKUHETHUECKOTO OTEHIINANA,

— OCHOBHBI€ JIEKTPOKUHETHYECKUE SIBIICHUS;

—  YCIIOBHS MPUMEHUMOCTH 3akoHa CTOKcCa,
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— 3axkoH JuHmTeitHa — CMOJIyXOBCKOTO, THIICOMETPUYECKOE ypaBHEeHUE Jlaraca;

— IPUPOAY CEAUMEHTALMOHHOMN U arperaTuBHON YCTONYUBOCTH;

— OCHOBHBIE CBOMcTBa pacTBOpoB ITAB kak nroduiabHbIX cucTem;

— OCHOBHBIE N0JI0’keHUs Teopun JJIDO;

— MNpUYMHBI U OCOOEHHOCTH OBICTPOM M MENJIEHHOW KOaryisiliiM, KOHIIEHTPALMOHHON U
HEUTPAIN3aLHOHHOMN KOAryJIALWHy;

— THUIBl CTPYKTYp, BO3HHKAIOIIME B JHCIEPCHBIX CUCTEMax, INPUYMHBI WM YCIOBHS HX
oOpa3oBaHus;

—  KIacCU(UKAIUIO UCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKIM CBOMCTBAM.

Ymemy:

— PAacCUMTBHIBATH APAMETPBI, KOTOPBIMU XapaAKTEPU3YIOT AUCIIEPCHOCTB;

— TIPOBOJUTH pPAacUeTbl C HCIOJB30BAHNEM OCHOBHBIX COOTHOLICHHH TEPMOJMHAMUKA
ITOBEPXHOCTHBIX SIBJICHUM;

— PAaCCUHTHIBATH OCHOBHBIE XapaKTEPUCTUKH IIOPUCTON CTPYKTYpPHI;

— PACCUMTBHIBATH BEJIWYMHY JIEKTPOKMHETHYECKOTO MOTEHIMANA IO JaHHBIM IEKTPOOCMOCca U
anexTpodopesa;

— paccuMThIBaTh MHTETpalbHYI0 U IupdepeHIHaTbHYI0 KPUBbIE pAcIpeneieHus] YacTUll I
pasmepam;

— PAacCUMTHIBATH U AHAJIM3UPOBATH MOTEHIIUAIBHBIE KPUBBIE TAPHOTO B3aMMOICHCTBHS YACTHIL,

— PAaCcCUWTBHIBATH U U3MEPSTH BA3KOCTh JUCIEPCHBIX CHCTEM.

Bnaoemp:

— TIPEACTaBICHUSIMHU O POJU MOBEPXHOCTHBIX SIBICHMM M JUCHEPCHBIX CUCTEM B TEXHUKE M
IIPUPOJE;

— METOJaMH U3MEPEHUS IIOBEPXHOCTHOTO HATSHKEHMS, KPa€BOTO YIJIa;

— 3HAHUSAMH O METOJIaX U3MEPEHUs aICOPOLMU U YIEIbHOM MOBEPXHOCTH;

— 3HAHUAMH 00 yCIOBHAX NPUMEHUMOCTH ypaBHeHUs ['enbMronbna — CMOITyXOBCKOTO;

— METOJAaMH OIPEIENICHUS IEKTPOKNHETHYECKOTrO OTEHIINANA,

— METOJOM CEAMMEHTAMOHHOTO aHAJIN3a,

— METOJIaMH OIIpE/IeIeHUs] KPUTUYECKON KOHIIEHTPpAaLMU MULIEIIIO00pa30BaHuUs;

— METOJaMH MCCIIENOBAaHU KUHETUKH KOATyJIALNH;

— METOJaMH U3MEPEHUS U aHAIIN3a KPUBBIX TCUCHUS.

3. Kpatkoe coaep:kaHue AU CHUIIIHHBI

Pa3zoen 1. Ilpeomem u npusnaxu 00vexmos KOANOUOHOU XUMUU

KomnonaHasg xumus — Hayka O IOBEPXHOCTHBIX SIBJICHHUAX M JUCIEPCHBIX CHCTEMaX.
OCHOBHBIE TOBEPXHOCTHBIE SBJICHMS: aAAre3uss U CMauuMBaHHE, KalWUIAPHOCTb, aAcopOLus,
IEKTPUYECKUE SBJIICHUS HA IOBEPXHOCTAX U P.

OcHOBHBIE IIpU3HAKU JMCIEPCHBIX CHCTEM - TE€TEPOrE€HHOCTh U JIUCIEPCHOCTB;
IIOBEPXHOCTHAsI 3HEPrusl; KOJIMYECTBEHHBbIE XapaKTepUCTUKU aucnepcHocTd. Knaccudukarus
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSTHHIO JUCTIEPCHOM (a3bl U AUCIIEPCUOHHOM Cpeibl.
Knaccugukanus cBoOOIHOIUCIIEPCHBIX CHCTEM IO pa3MepaM 4YacTHIl U 0 B3aUMOJCHCTBUIO
MEXJly IUCIIEPCUOHHON cpefoil u aucnepcHod (azoil. Ponb MOBEpXHOCTHBIX SIBICHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBIIUIEHHOCTH U, B YACTHOCTH, XMMUYECKON TEXHOJIOTUU.

Pazoen 2. Tepmoounamurxa nogepxnocmmuix s61eHul

OOmiast xapakTepuCTHKa MOBEPXHOCTHOM 3Hepruu. [loBepXxHOCTHas 3Heprus B oOLIeM
ypaBHEHUU 1-ro u 2-ro Havan TepmoauHaMuKU. [I0BEpXHOCTHOE HATSKEHUE KaK Mepa dHEPTrUuu
I'n66ca mex¢azHoil moBepxHocTH. [IOBEPXHOCTHOE HATSKEHUE - XapaKTEPUCTHKA IMPHPOJIBI
cornpukacarouuxcst Gpa3 u ux B3aumojeiicTBus. CBOICTBa MOBEPXHOCTEH KUAKUX U TBEPIBIX
Tes. YpaBHeHHe ['mOOca-I'enpmronbua A BHYTpEeHHEW yIeNbHOM MOBEPXHOCTHOM 3SHEpPruu
(TOJTHOM MOBEPXHOCTHOM 3HEPruM). 3aBUCUMOCTb SHEPIe€TUUYECKUX MTapaMeTPOB MOBEPXHOCTH OT
TeMIiepatypsl. IIponeccsl caMOpOU3BOJIBHOIO YMEHBIIECHUS TIOBEPXHOCTHOM SHEPIUH.

AncopO1us ¥ MOBEpXHOCTHOE HaTshkeHHe. CBsI3b BETMUMHBI aJICOPOILIUH € MapaMeTpaMu
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CUCTeMBI: H30TEpMa, HW30MUKHA U u30cTepa ancopoumm. Meton wu30biTkOB [mbOOCa.
@dynpnameHTangbHOe ancopOumonHoe ypaBHeHue [muO6ca. ['mO6coBckas ancopOmus. YactHoe
BbIpaKeHUE ypaBHeHUs [n00ca. I[loBEpXHOCTHO-aKTMBHBIE U IOBEPXHOCTHO-MHAKTUBHbBIE
BELIECTBA.

AJresus, cMauyMBaHHE U pacTeKaHUE XKUAKOCTeH. Anresuss u koresus. [lpupoma cun
Mexda3Horo B3amMojaeHCcTBHs. YpaBHeHue [rompe mns pabotel aaresuu. CmaunmBaHue U
kpaeBoit yroj. 3akoH HOnra. CBs3p paOoThl aare3uu ¢ KpaeBbIM yriom (ypaBHeHue [lrompe-
IOnra). JInodunpHble W THOPOOHBIE TOBEPXHOCTH. METOBI OIpeNeNeH!s] KPAaeBbIX YIJIOB.
Bnusinue noBepxHocTHO-akTuBHBIX BemiecTB (ITAB) Ha cmaunBanue. PacTexkaHue >KUIKOCTEH.
Koaddumment pacrexkanus no [apkumacy. Dddexkt Mapanronn. MexdasHoe HaTsSDKCHHE Ha
IPaHULIE MEX1y B3aMMHO-HACBIIIEHHBIMHU >KMJIKOCTSIMM M MpaBuiao AHTOHOBAa. IlpakTuueckoe
3HAYEHUE a/Ir€3UHU, CMAYMBaHUS U PACTEKaHUS.

JucnepcHOCTh M TepMOJAMHAMHYECKHE cBoiicTBa Tei. I[lpaBunmo Qa3 ['ubbca wu
JMCIIEPCHOCTh. BiMsiHMEe KPUBU3HBI MOBEPXHOCTU HAa BHYTPEHHEE JaBiieHHE Tel (ypaBHEHHE
Jlannaca). IloBepxHocTHast SHeprusi U paBHOBecHble (Qopmbl Ten. Ilpunuun I'm66ca-Kropu.
3akon Bynbeda. Kamwinsgpusle sBienus (ypaBHeHue JKiopeHa), UX pojb B MpPUPOJE U
TEXHOJOTMU.  MeTonpl  ONpeleNeHHs  MOBEPXHOCTHOTO  HATSHKEHUS.  3aBUCUMOCTH
TEPMOJIMHAMUYECKONW pPEaKIIMOHHOW CIOCOOHOCTH OT JIUCHEpCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue nucnepcHOCTH Ha pPacTBOPUMOCTb, KOHCTAHTY PaBHOBECHSI XMMHUYECKOM peaKIMH,
TeMIieparypy ¢pa3zoBoro nepexoja.

[Tonydyenue nucrepcHBIX CHUCTEM. MeTOnbsl AucHeprupoBaHus. YpaBHeHune PeOuHaepa
JUTsl pabOThl TUCTIEPTUPOBAHUA. AJCOpPOIIMOHHOE TTOHMKeHUe TTpouHoCcTH (3ddexT Pedbunaepa).
l'omorennas u rereporeHHass KoHAeHcalusa. MeractabunpHoe cocrosinue. JHeprus ['m60ca
o0pazoBaHusl 3apojplllia HOBOW (ha3bl, KPUTHYECKUA pamuyc 3apojpima. JIBe cragum
oOpazoBaHusi HOBOW (ha3pl. CBsi3b KMHETHKH OOpa30BaHUS HOBOUM a3kl C TEPECHIICHUEM.
VYnpapneHue AUCHEPCHOCTbIO MpPH TOMOTEHHOM KOoHAeHcauuu. [lpumepsl modydeHHs
JHMCTIEPCHBIX CUCTEM MeTo/IaMU (PU3UYECKON U XMMHUECKON KOHIEHCAIIH.

Paszoen 3. A0copbyuonmvie pasHosecust

Knaccudukanus mexanu3zMoB aacopOumm (pusnyeckas aacopOmus, Xemocopouus u
noHoobmenHas aacopobuus). [Ipupona ancopOuroHHbIX cuil. OCOOEHHOCTH COCTABIISIFOLINX CHII
Ban-nep-Baanbca (OpHEeHTAMOHHBIX, WHAYKIMOHHBIX U JHMCIIEPCHOHHBIX) HpPU aJICOPOLHUU.
YpaBHeHHE AJ15 MOTEHIMAIBHOM HEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYIbI) C TOBEPXHOCTHIO
Tena.

AncopOnysi Ta30B W MapoB Ha OJHOPOJAHOW TMOBEPXHOCTH. 3akoH I'eHpu. YpaBHEHHE
M30TEPMBbl MOHOMOJIEKYISIpHOU aacopOuuu Jlenrmiopa u ero ananus. OnpejenieHue KOHCTAHT
3TOro ypaBHeHUs (nHeiHas Gopma ypaBHeHus Jlenrmiopa). YpaBuenue @perinanuxa. Teopus
MOJIMMOJIEKYIISIpHON ancopbuuu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHHE H30TEpPMBbI
aacopOuuu, ero ananu3. Jluneilinas d¢opma ypaBHenuss BOT u pacuer ero KOHCTaHT.
Onpenenenue yaenbHOU noBepxHoctu Mmerogom bOT.

AncopOuust ra30B U MapoB Ha MOPUCTHIX MaTepuanax. KonmuyecTBeHHbIE XapaKTEPUCTHKU
MOPUCTBIX MaTepuasioB. [lopucTeie Tena KOPIYCKYJISPHOW, KPHUCTANIMYECKOW U ryOdaroit
CTPYKTYpBI, MeTO/bI Ux nonydeHus. Knaccuduxamus nmop mo J[yOMHUHY U €€ B3aHMOCBSI3b C
TEOPUSMH aJICOPOIIH.

Teopuss xanwjuIsipHOW KOHAEHcalMHW. KanumisipHO-KOHIEHCAlMOHHBIA THUCTEPE3UC.
Pacuer wunTerpanpHOi u auddepeHnnanbHOW KPUBBIX pacmpeneneHuss oObema Mop Mo
pazmepam.

OcobenHocTu aAcopOLMKM HAa MUKpPOTOPHUCTHIX MaTepuanax. [loTeHIuanbHas TeopHs
[Monstan.  AncopOIMOHHBIM — TOTeHIWan.  XapakTepucTUYecKas  KpuBas  aJcopOLuu.
TemnepatypHas UHBapUAHTHOCTh M ah(PUHHOCTH XapaKTEpUCTUUYECKUX KpUBBIX. O600IIEHHOE
ypaBHeHHe Teopun J[yOMHHHA OOBEMHOIO 3aMOJIHEHUS MMKPOIIOpP, YAacTHBIE CIIydal 3TOTO
ypaBHeHus (ypaBHeHue J[yOmHuHa-PamymikeBuda). AAcopOlus ra3oB U MapoB B XUMHYECKON
TEXHOJIOT M.
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AncopOrusi MOBEPXHOCTHO-AaKTUBHBIX BellecTB. BiusHue ctpoenust moiekyn I[TAB na
MOBEPXHOCTHYIO ~aKTHBHOCTb, mpaBmiio Jlrokmo-Tpaybe. 3aBHUCHMOCTH IOBEPXHOCTHOTO
HATsDKEHUSI OT COCTaBa pacTBOpa INpu coOnroneHuM 3akoHa ['eHpu u ypaBHeHus JleHrmiopa.
VpaBuenne IlumkoBckoro.  YpaBHEHHS  COCTOSIHUS — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(amcOpOLMOHHBIX) MJICHOK. THIBI TOBEPXHOCTHBIX TUICHOK U OTPE/ICICHUE UX XapaKTePUCTHUK.
Becwr Jlenrmiopa. ®@akTopbl, OMpeaensionfe arperaTHoe COCTOSIHUE aJCOPOIMOHHBIX IICHOK.
Omnpe-aenenue cTpoeHust aICOPOIIMOHHOTO ¢JI0s U pa3mepoB MoJiekyn [TAB.

Paszoen 4. Inexmpuueckue s6nenus na nogepxHocmu

JBoitaoi snextpudeckuii cinoit (JIDC), mexanm3mel obpazoBanus [[IC. CooTHOIICHHS
MEXAY IEKTPUYECKUM MOTEHIMAIOM U MOBEPXHOCTHBIM HATsKeHUEM (ypaBHeHMs Jlunmnmana).
DneKTpOoKaNnuUISIpHbIE KpUBbIE U onpeaesieHne napamerpoB [19C no 3TuM KpUBBIM.

O6mmume npeacrasieHus: o Teopusax crpoerust JI9C. Teopus ['yu — Uenmena. YpaBHeHUE
ITyaccona-bonbumana ais quddysnoit yactu J19C u ero peurenue. TonuuHa 1uddy3sHoro cios
Y BJIMSHUE Ha HEE Pa3IMYHbIX (aKkTopoB. JIBOIHOM snekTpuyeckuii cion no teopuu LltepHa,
niepesapsiaka nosepxHoctu. [Ipumepsr oopazoanus JI3C. MuIenisl 1 UX CTpOSHHUE.

UYerblpe BHJa SIEKTPOKUHETUYECKUX SBJICHUH. DJIEKTPOKMHETUYECKUH MOTEHIHAT U
BIIMSIHUE HA HEro pa3iauyHbIX (akTopoB. YpaBHeHHe ['enbpMrosnpia-CMOIyX0BCKOTO AJisi CKOPO-
CTH TIepeHoca NIpH 3JeKTpoocMoce U 3iekTpodopese. DD eKTsl, HE YUYUTHIBAEMbIE STHUM
ypaBHeHHEM  (TIOBEpXHOCTHasi  MPOBOJUMOCTb,  JIIEKTPOPOPETHUECKOE  TOPMOKEHHE,
penakcannoHHbIN 2 dekT). [[pakTuueckoe NCroab30BaHNUE IIEKTPOKUHETHICCKUX SIBJICHUH.

Paszoen 5. Kunemuueckue ce0iicmea OUCNepCcHulX cucmem

OCHOBBI CEIMMEHTAIIMOHHOTO aHaiu3a. CBA3b CKOPOCTH OCAXKIEHMSI YacTHUIl C HUX
pasmepoM. YcnoBusi  coOmomenust 3akoHa  Ctokca.  CeaMMEHTAIMOHHBIA  aHAU3
nonuaucnepcHelx cucreM. KpuBas cenumenrtanmu. KpuBele pacnpeneneHuss 4acTUL IO
paguycaMm. DKCIIEpUMEHTAIBHBIE METO/IbI B CEAMMEHTAIIMOHHOM aHAJIU3E.

MounekynsapHo-KUHETHYECKass TMpupoga OpOyHOBCKOTO JBHKeHHs. CBsi3b MEXIY
CPEIHEKBAPATUUYHBIM CIBUTOM dacTull ¥ Kodddurmuentom muddysum (3akoH DWHINTEHHA-
CMOJTyXOBCKOT0). DKCIIEpUMEHTalIbHAsE TPOBEpKa 3akoHa OiHIITEHa-CMOIyXOBCKOTO.
CrnenctBus U3 T€OpUN OPOYHOBCKOTO JABMKEHUS.

CenumentannoHHO-U GG y3HOHHOE paBHOBecHE, TUIICOMETPHYECKHUI 3aKOH.
CennMMeHTAallMOHHAS] YCTOMYMBOCTD JUCIEPCHBIX CUCTEM.

Pasoen 6. Aepecamuenas ycmouuusocmo u Koa2ynisiyus OUCHEPCHLIX CUCTEM

OOmue BOMpOChl YCTOWYMBOCTH JUCHEPCHbIX cucteM. CeauMeHTalMOHHAs U
arperatuBHasi ycToHuMBOCTU cucTeM. JInoduiabHbie U 110(GOOHBIE CHCTEMBI: CAMOIIPOU3BOJILHOE
oOpa3oBaHHEe OJHMX U HEOOXOAMMOCTh cTabmwiu3anuu Apyrux. Kputepuil 1noduibHOCTH
cuctem 1o Pebunnepy-1llykuny.

JInoduneHeie aucnepcHble cucrteMbl. Kiaccupukanus u oOmas XapaKTepUCTHKA
MMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. TepMOAMHAMHMKA U MEXaHU3M MHUIEII000pa30BaHuUA.
Crpoenune muuemn [TAB. Comobunuzanus. OCHOBHbIE (DaKTOPBI, BIUSIONINE Ha KPUTHYECKYIO
KoHLeHTpauutoo wmunemnoodpazoBanus (KKM). Meroast omnpenenenuss KKM. Ilpumenenue
[TAB.

JInopoOHble aucnepcHble cucTeMbl. DaKTOpbl YCTOMYMBOCTH JIMOPOOHBIX CHCTEM.
beicTpas n mennenHas koarymauus. Kunernka koarynsanuu no CmoiryxoBckomy. OnpeneneHnne
CKOPOCTH M BPEMEHHM IOJIOBUHHOM KOAryJISIIMM. 3aBUCUMOCTb YHCJA YaCTHUIL] PA3HOTO MOPSIKA
OT BPEMEHH.

OcHoBHbIe TmONIOKeHUsT Teopun Jlepsruna, Jlannay, ®epses, OsepOeka (IJIDO).
PacknuHuBaromee JaBlIeHHE W €r0  COCTaBISIIOIIME. OHEPIrHUs  dJIEKTPOCTaTUYECKOIO
OTTAJIKMBAHUS TPH B3aUMOJEHCTBHM CJIa003apsDKEHHBIX MoBepXHOcTed. Cuiabl U 3HEprus
nputskeHus. OO0-1iee  ypaBHEHHE Ui DHEPrUM B3aUMOJICHCTBUSA JUCHEPCHBIX YaCTHIL.
[ToreHuanpHble KpHUBBIE B3aUMOJCUCTBUS YAaCTHUIl B MOHOCTAOMIIM3MPOBAHHBIX JHCIIEPCHBIX
cucremax. lloTeHIuanbHbI Oapbep M €ro 3aBUCUMOCTh OT TOJIIUHBI Auddy3HOro cios.
Koarymsuust B mepsBoM M BTOpOM MHUHUMyMax. HelTpanuzannoHHas M KOHLEHTpAaLlMOHHAs
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koarymsiuusi. Ilopor Owictpoit koarynsiuuu. [IpaBunmo yneue-I'apau. 3akon [epsruna.
Crabunmsanus IUCIIEPCHBIX CHCTEM BBICOKOMOJICKYsIpHbIMU coequHenusmu (BMC) u I1AB.
MeTolbl OYUCTKM TPOMBINIJICHHBIX H  OBITOBBIX CTOKOB, OCHOBaHHBIE Ha W3MEHCHUU
arperaTUBHOM U CEIMMEHTALIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Paszoen 1. Cmpyxmypoobpazosanue u CMPYKMYPHO-MeXaHudecKue ceoucmea
OUCNEPCHBIX cucmem

Tumnel  CTpyKTyp, O0Opa3ylOIIMXCS B arperaTMBHO-YCTOWYMBBIX U arperaTMBHO-
HEYCTOWYHMBBIX JUCHEPCHBIX cUCTEMAaX. JKHUIKOKPUCTAINIMYECKOE COCTOSIHUE arperaTuBHO-
YCTOMYMBBIX JUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYP B arperaruBHO-HEYCTOMYMBBIX (JINOPOOHBIX)
JUCIIEPCHBIX CHUCTEMax. B3auMOCBI3b MEXKly BUIOM NOTEHUHUAIBHOW KPHUBOW B3aWMOJICHCTBUSA
yactull (no teopun JJJIDO) u TMIIOM BO3HHMKAIOMIUX CTPYKTYp. KoarynsnunoHHO-TUKCOTPOITHbIE
YU KOHJICHCAITMOHHO-KPUCTAJUIN3AMOHHbBIE CTPYKTYphl. l[lepexoa OJAHUX CTPYKTYyp B Jpyrue.
Teopust cTpykTypooOpazoBanusi ((pU3HKO-XMMHUYECKasi MEXaHWKA) KaK OCHOBA IOJTYYCHHS
HOBBIX MAaTEpHUAJIOB.

Peonoruueckuit Meron wucciaeAoBaHUS OUCTEPCHBIX cucTteM. OCHOBHBIE TOHSTHSA U
nJeaNbHbIE 3aKOHBl PEOJIOTHH. MonaenupoBaHue peoJIOTMYECKUMX CBOWCTB Ten. Mojens
Makcsenna, moaens Kenpeuna-®oiirra, Mmoaeinbs buarama.

Knaccudukanus nucrnepcHbIX CHCTEM 10 CTPYKTYPHO-MEXaHUYECKHM CBOMCTBaM.
HbroTOHOBCKME W HEHBIOTOHOBCKHME KUIAKOCTH. [lceBAomiacTUdeckue W JIAJIaTaHTHBIC
KUJKOCTH U TBEpIoOoOpa3Hbie Tea. BA3KOCTh KUIKUX arperaTUBHO YCTOWYMBBIX TUCIEPCHBIX
cucteM. YpaBHeHMs OuHmTeiHa, [lltayaunrepa, Mapka-Kyna-XayBunka. Peonormdeckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUIKOOOPA3HBIX M TBEPI00OPA3HBIX CHCTEM.

8. 3aknrouenue

[loBepXHOCTHBIE SIBICHUS W JUCIEPCHBIE CHCTEMBI B XHMHYECKOM TEXHOJIOTHH.
KomtonHas Xumus v oXpaHa OKpYy>Karouien cpeipl.

4. O0beM yueOHOMH THCHHIIINHBI

4.1. Ounas popma

" B 3aueTHBIX B akanem.
Byl yue6HO#M paboThI

eMHULIaX yacax
OO0masi TPyA0€MKOCTh M CUUILIHHBI 110 Y4eOHOMY IIAHY 5 180
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,78 64
Jlexuunu (Jlek) 0,89 32
JlabopaTtopusbie 3ansatus (J1ab) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
KoHTakTHas caMocTosTeNIbHAs padoTa — —
IToaroroska K 1abopaTopHBIM paboTam 1,11 40
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 1,11 40
IK3aMeH 1 36
KonraktHas paboTa — mpoMeKyTOYHAs ATTECTAIIH 1 0,4
IToaroToBka K 3K3aMeHy 35,6

Bux koHTpOJIA: JK3aMeH

o B 3agerHbIX B actponom.
Bunsl yaeOHOM paboThI

eIMHUIIAaX qacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 5 135
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
JlaGoparopusie 3ansTus (JIad) 0,89 24
CamocrositesbHas padora (CP): 2,22 60

KoHTtakTHas caMocTOSTeIbHAS pa60Ta — —
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ITonroroBka k 1abopaTopHBIM paboTaM 1,11 30
CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 1,11 30
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

Bua konTpoJs: JK3aMeH

4.2. 3aounas popma
Brjtsl yae6HO#H paboTs! B 3aueTHBIX B akanem.
SIMHUTIAX qacax

OO01mas TPYI0eMKOCTh TUCIHIJIHHBI M0 Y4eOHOMY TUIAHY 5 180
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,44 16
Jlexruu (JIek) 0,22 8
JlabopaTtopusie 3ansatus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
KoHTakTHas camoctosiTebHas paboTa — —
[ToaroroBka k 1a60paTOpHBIM paboTam 1,11 40
CaMOCTOSATENTFHOE N3YUEHNE Pa3IeIOB JUCITUTITMHBI 3,19 115
JK3aMeH 0,25 9
KonTakTHas paboTa — mpoMeXyToO4YHast aTTeCTalus 025 0,4
[TonroToBKa K 9K3aMeHY ’ 8,6

Buja koHTpOJIST: JK3aMeH

N B 3auerHbIX B actponom.
Bunpr yue6HO#M paboThI
eIMHULIAX qyacax
OO011asi TPyA0€eMKOCTb TMCHUIIIHHBI M0 Y4eOHOMY NJIAHY 5 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 0,44 12
Jlexuuu (Jlek) 0,22 6
JlabopaTtopusbie 3ansatus (J1ab) 0,22 6
CamocrositesibHas padora (CP): 4,31 116,25
KonraktHas camocrositenbHas paboTa — —
[Toarororka K 1abopaTopHBIM paboTam 1,11 30
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI 3,19 86,25
IK3aMeH 0,25 6,75
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTAIIHS 0,3
0,25

IToaroToBka K 3K3aMeHy 6,45

Bujg koHTpOJISI: JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«Anasutnyeckas xumus» (b1.512)

1. Ieap AUCHMIIMHBI — IPHOOpPETeHNE 00YYaIOIUMUCS 3HaHUH 110 OCHOBHBIM I'pyIam
METOJIOB XMMHYECKOT0 aHajn3a, HauOojiee MIMPOKO NPUMEHSEMbIX B IMPOMBIIUIEHHOCTH U
HCCIIeI0BATENILCKOM paboTe, a Takke KOMIETEHIUH, HEOOXOIMMBIX XUMUKaM-TEXHOJIOTaM BCeX
CrelUaNbHOCTEN /s pelleH s] KOHKPETHBIX 3a/1a4 XMMHYECKOTO aHaln3a.

2.B pe3yabTarTe HU3yYeHHMs JUCHMILIMHBI oOydYaloluiics 1o
0akaJlaBpUATAa J10JIKEH

Obaaoams crnenyromumu obmenpodeccruonanbabiMu (OITK) koMmereHIsAME:

— CIOCOOHOCTBIO M TOTOBHOCTBIO MHCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCIHILIAH B TpoeccuoHanbHoi nesirensHoctr (OITK-1);
— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHHS O CTPOCHHMM BELIECTBA, MPUPOJEC XUMHUECKOH CBS3U B

nporpamme
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pPa3IMYHBIX KJIaccaX XMMHYECKUX COCAUHEHUW JJIsi MOHMMAaHUs CBOMCTB MaTepuUajioB U
MeXaHHW3Ma XUMHYECKUX TPOLIECCOB, MPOTEKAIOIINX B OKpyxkatomeM mupe (OITK-3).

3uame:

— OCHOBHBIC TMOHSTHUS, TEPMHHBI, METOJbI U MPUEMbl KAau€CTBEHHOTO U KOJUYECTBEHHOTO
XMMHMUYECKOTO aHAJIN3a;

— TEOpPETHUYECKHE OCHOBBI (PU3NKO-XUMHUECKUX METOOB aHAJIH3a;

— TPUHIUIIEI pabOThl OCHOBHBIX MPUOOPOB, UCTIOIB3YEMBIX I IPOBEACHHS KaueCTBEHHOTO U
KOJIMYECTBEHHOT'O aHaJIN3a.

Ymemy:

— TPUMEHATh NPHOOPETECHHBIC MPAKTHYCCKUE HABHIKM B TMPO(ECCHOHAIBHOW NEATEITHHOCTH
JUTS pelIeHrs] KOHKPETHBIX 3a7a4;

— MpoBOJAUTH OOOCHOBAHHBIN BHIOOp METOa aHATIM3a C YYETOM LieJiell 1 0coOOeHHOCTEN JaHHON
MPaKTUYECKOM 3a/1a4u;

— TPOBOJUTH PACUYETHI HA OCHOBE MPOBEIECHHBIX UCCIIEOBaHMIH;

— TMPOBOJUTH METPOJIOTHYECKYIO OILIEHKY pEe3yJbTaTOB KOJIMYECTBEHHOTO XHMHUYECKOTO
aHaJu3a.

Bnaoemp:

— OCHOBaMH METPOJIOTUYECKOM OIIEHKHU Pe3y/IbTaTOB KOJIMYECTBEHHOTO XMMHUECKOT0 aHaIIN3a;

— [pueMaMu UHTEpIpEeTalny pe3ylbTaTOB aHAIN3a Ha OCHOBE KBAIUMETPHUUECKUX OLIEHOK;

— METOJOJIOTHEH XHMHUYECKHMX ¢  (U3UKO-XUMHYECKHX METOJOB aHaju3a, M[IHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHATUTHYECKOM MPAKTHKE;

— OCHOBaMH CHCTEMbI BbIOOpa METO/IOB KAaueCTBEHHOIO M KOJMYECTBEHHOTO XHMHUYECKOTO
aHaJIM3a JUIsl pelIeHns] KOHKPETHBIX 3a7ay.

3. KpaTkoe coaep:kaHue IuCHUILINHBI

Paszoen 1. Hoenmuguxayuss uoHO8 31eMeHmo8 8 pacmeopax

1.1. BBenenne B COBPEMEHHYIO aHATUTHYECKYIO XUMUIO.

AHanuTruyeckass XUMHS KaK OCHOBA METOJOB M3y4YEHHS W KOHTPOJS XHUMHYECKOIO
COCTaBa BEIECTB B MaTepUAIbHOM IPOU3BOJCTBE, HAYYHBIX HCCIECIOBAHUSAX, B KOHTpOJIE
00BEKTOB OKpYXaromel cpenapl. Bumbl aHammza. DJIEMEHTHBIA, MOJEKYIApPHBIN, (a3oBbId U
M30TOMHBIN  aHanu3. KoludyecTBeHHbII W  KAa4eCTBEHHbIH aHalW3 OpPraHUYeCKUX U
HEOPraHMYECKUX BEUIECTB. XHUMHUYECKHE, (HUIUKO-XUMHUUYECKHE METOJAbl aHaiMu3a, uX
B3aMMOCBS3b, COOTHOILIEHHWE W TMpPUMEHEHHE. AHAIUTUYECKHI CHUTHAI KaKk HOCHUTEIb
KaueCTBEHHOM M  KOJM4YecTBeHHOM wuHopmanuu 00 oObekre ananu3a. llocraHoBka
aHAJIMTUYECKOM 3a7aun. AJNTOPUTM IPOBEICHHs aHalM3a: 0TOOp CpeqHeil mpoObl, MOATOTOBKA
poOBI K aHATTU3Y, U3MEPEHUE aHATUTUYECKOTO CUTHAJIA U €r0 METPOJIOTUYECKAs OLIEHKA, pacueT
pe3yNnbTaTOB aHalM3a U UX HHTepmperauus. llpumepsl pelieHus 3alad aHATUTHYECKOTO
KOHTPOJISl B XMMHUYECKON TEXHOJIOTHH, B aHalIN3e 00BEKTOB OKpYyKaromiel cpeanl u Ap. [lonsaTus
O COBPEMEHHBIX METOJAaX JJIEMEHTHOTO aHall3a: aTOMHO-DMHUCCHUOHHBIA aHadu3, aTOMHO-
abcopOLMOHHBIN aHANIN3, PEHTIeHO(ITYOPECIIEHTHBIN aHaH3.

1.2. Cnenuduka 3a1a4 aHATUTUYESCKOW XUMUH.

OcHoBHBIE TepMHHBI aHanmuTHdyeckord xumuu. OOHapyxkeHue. OmnpeneneHue. AHaIH3.
AHanuTHYeCKMEe XMMHUYECKUE PEaKIMM KaK OCHOBAa XMMMUYECKOTO aHanu3a. KadecTBeHHbIE U
KOJIMYECTBEHHBIE aHATUTHYECKHE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEAbIBIsIEMbIE K HUM.
Crennrka aHaTUTHUYECKUX PpEaKUMW, UCTOIb3yeMbIX B aHanmu3e. AHamuTudeckas dopma u
aHAIMTUYECKHE TpU3HAKU. AHATUTUYECKHE peakUuu U  aHanuThudeckue I QeKTsl.
XapakTepuCTUKH  aQHATUTUYECKHX  pEeaKIui: YyBCTBUTEIBHOCTh,  HM30UPATENHLHOCTD
(cenexTUBHOCTH). ['pynmoBeie, 00IIMEe, YacTHbIE, XapakTepHble W cleuu(uyecKkue peaxiuu.
[TyTu moBbIIIeHUST U3OUPATEINHHOCTH U YyBCTBUTEIHLHOCTH aHAIUTUYECKUX PEAKIIHA.

1.3. XuMudeckue paBHOBECHSI B TOMOTE€HHBIX U T€TEPOTEHHBIX CUCTEMAaX, MPUMEHSIEMBIX
B aHAJIUTHYECKON XUMUH.

OCHOBHBIE THUIBI pPEAKIUNA, NPUMEHSIEMBIX B aHATUTHYECKONW XUMHH (OCaXKICHUS,
KHCIIOTHO-OCHOBHBIE, KOMITJIEKCOOOpa30BaHusl, OKUCICHUS-BOCCTaHOBIIEHUS ). COCTOSIHNE HOHOB
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3JIeMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHUS  AHAIUMTUYECKUX  PEAKIUH:
TEPMOJAMHAMUYECKUE, KOHIICHTPALIMOHHBIE, YCIOBHbIE. DAaKTOPHI, BIUSIONIME HA XUMUYECKOE
paBHOBecue  (KOMIUIEKCOOOpa3oBaHWE, OOpa30oBaHWE  MAJIOPACTBOPHMBIX  COCIUHEHUIA,
W3MEHEHUE CTEMEHU OKHUCIICHUS ONPENesieMOr0 HOHA, BIHMSHUE NPHUPOABI PAaCTBOPHUTEIS,
HMOHHOM CHJIBI, TEMIIEPATYPHI, COCTaBa PacCTBOPA).

PaBHOBecHMsT B aHAJUTHYECKH BaXHBIX TPOTOJIUTHUYECKUX cHUCTeMaX. KOHCTaHTHI
KHCIIOTHOCTH M OCHOBHOCTH. YpaBHEHHUsS MaTepualbHOTO Oananca. Beramcnenue pH pactBopoB
KHACJIOT ¥ OCHOBAaHWH pa3IMYHON CHIIBI, CMEeced KHCIOT M OCHOBaHWH. BydepHble pacTBOpHI,
WCIIOJIb3yeMble B XMMHMUYECKOM aHallM3e: MX COCTaB, CBOMCTBa (OydepHas eMKOCTh, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHEeHNE B aHATUTHIECKOH XUMUHU.

AHamUTHYECKME  pEaKkUMH  KOMIUIEKCOOOpa30BaHMs,  OCAXICHUS,  OKHCIICHHS-
BoccTaHoBJNeHUs. OOIIMe, CTyneH4YaTble U YCIIOBHBIE KOHCTAHTHI YCTOMYUBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnosnp3oBaHue peakuuii KOMILJIEKCOOOpPa30BaHUS B aHAJUTHYECKOW XUMHH
(oOHapyxeHHE W KOJMYECTBEHHOE OIpejeNieHne, MacKupoBaHue). lVcmosb3oBaHue peaxiuit
OCXJCHMUSI B AaHAIUTHYECKUX IensaX. KoHCTaHTa paBHOBECHS pEAKIUH OCaKICHUS-
pacTBopeHus; (aKTOPhl, BIUSIONIME HA PACTBOPUMOCTb 0CaJKOB. Pacuer ycinoBuit ocaxiaeHus u
pacTBopeHuss ocanakoB. OKHUCIUTEIHHO-BOCCTAHOBHUTENbHbIE paBHOBecHs. CTaHIApTHBIA U
peanbHBIN OKUCITUTEILHO-BOCCTAHOBUTEIHHBIC IOTECHITHATIBI.

Xumudeckue u (HU3MKO-XUMHIECKHe criocoOb! onpeaenenus pH pactBopos. PaBHoBecHs
AHATMTHYECKUX PEaKIIUi KOMIUIEKCOOOpa3oBaHus U yrpaBiieHne uMu. DakTophl, BIUAIOMNE Ha
HalpaBJieHWE OKHCIUTEIHHO-BOCCTAHOBUTENBbHBIX peakiuid. KoHcTaHTa paBHOBecHs U €€
XUMUKO-aHAJTUTHYECKOe 3HaueHne. PacueT ko3 hUIIMEHTOB MOOOYHBIX PEAKIIHMA.

1.4. KayecTBeHHbIE W KOJUYECTBEHHBIC AHATUTHYCCKHE PEAKIIMU C OPTaHUYECKUMU
aQHAJIMTUYECKUMH peareHTaMy B aHAJIM3€ HEOPraHUYECKUX BEIEeCTB.

Opraanueckue ananutuueckue peareHTsl (OP). Knaccudukanus OP mo tumy peakiuii ¢
Heoprannueckumu uoHamu. KowmrmekcooOpasyromue OP wu  cTpoeHHME WX  MOJICKYI:
(GyHKIMOHATBHO-aHAJIUTUYECKAs M aHATUTHKO-aKTHBHas  rpynmnbl.  OcoOeHHOCTH U
npeumyIecTBa ucnonb3zoBanus OP, obmactu npumeHeHus. JJOMOJHATETBLHO: TEOPUs ACUCTBUS
KoMmIuiekcooOpazyromux OP, yuer monHoro cocrosiuus OP u meranna. ['unoTe3a aHanmoruii u
MpaKTU4ecKue BBIBOABI U3 Hee. [Ipuponma xumudeckoi cBs3u B komiuiekcax OP ¢ nonamu
METaJJIOB U €€ IMpOsBIEHHE B IBETHOCTH KoMmiuiekcoB. Peakmmu OP ¢ xpomodopHbiMU
alieMeHTaMu. VIHTEeHCUBHOCTh OKPACKH aHaJIUTHYECKUX (POPM M MHTEHCHBHOCTH MOTJIOIICHHUS.
Hcnonb3oBanue peakiuii OpraHn4ecKuX peareHToB B (POTOMETPHUYECKOM aHAIN3E.

Pa3zoen 2. Konuuecmeaenmwiii Xumuyeckuli anaius

2.1. [IpuHUMIBEI ¥ 334241 KOJIMYECTBEHHOTO aHAJIU3a.

Knaccudukanus MeTo10B KOJMYECTBEHHOTO aHanu3a. 1TpeOoBaHMs, MPEabsIBIsEMble K
XUMHUYECKUM PEaKIUsM B KOJMUYECTBEHHOM aHaiu3e. DTambl KOJIWYECTBEHHOTO OIMpEAeTCHUs.
XapakTepucTUKa pe3ylbTaTOB KOJMWYECTBEHHOTO XUMHUYEcKoro aHanuza. OmpeneneHue
CoJlep’KaHUs BellecTBa B pacTBope, pacueTHble Qopmynbl. CrnocoObl MpeacTaBIeHUS
pe3ynbTaTOB aHanu3a. TecThl Ha BBISBICHHE CHUCTEMAaTHYECKHX MOTPEIIHOCTEeH B pe3yibTaTrax
KOJIMYE€CTBEHHOT0 XUMHU4eckoro anaimusa. [Ipo6ootdop u mpoOomnoAroToBka.

2.2. Turpumerpudecknii aHanu3. THUMOBl peaklWid, HCIONB3YeMBIX B THUTPUMETPHUHU.
TpeGoBanusi, MpeAbABIIEMbIE K HUM.

[punnun tutpumerpuu. TutpoBanue u ero odrtambl. [paduueckoe uzoOpakeHue
mpoliecca TUTPOBAHUS — KPUBBIE TUTPOBaHUs, UX BHUAbI. CKauOK Ha KPUBON TUTPOBAHHUSA, TOUKA
skBuBasieHTHOCTU (T.3.) u xoHeuHas Ttouka tutpoBanus (K.T.T.). IlepBuuHbie U BTOpUYHBIE
cTanaptel. [IpueMbl TUTPUMETPHUUECKOTO aHaiM3a: NpsMoe W 00paTHOEe TUTPOBAHUE,
KOCBEHHbIE METOJbI. THIBI peakiuii, HCHOIb3YeMBbIX B THTPUMETPUUYECKOM aHAIM3E;
TpeOOBaHUSs, MPEABIBIIEMbIE K HUM.

JloToTHUTENHHO: MHCTPYMEHTaNbHBIE MeTO bl UHAMKanuu T3. TloTeHImoMeTprueckoe
tutpoBanue. Meron ['pana. [[pyrue crocoObl ycTaHOBJICHHSI KOHEYHON TOUKHU TUTPOBAHUSI.

2.3. Peakiuu HEUTpanu3ay B KOJUYECTBEHHOM XHMHYECKOM aHAIH3E.

56



Metoapl KUCIOTHO-OCHOBHOTO TUTpoBaHUA. CyIIHOCTh METOJIa KUCIOTHO-OCHOBHOTO
TUTpOoBaHUsA. KpHBbIE KHCIIOTHO-OCHOBHOTO TUTPOBaHHUs. PacyeT u mocTpoeHue TEOPETUYECKUX
KPUBBIX THTPOBAHUS CHUIIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOJHUTOB. DAKTOPHI, BIHSIONINE HA
BEIIMYMHY CKayKa Ha KPHUBBIX KHUCIOTHO-OCHOBHOTO THUTpoBaHUsS. CIOCOOBI YCTaHOBIICHUS
KOHEYHOM TOYKHM TUTPOBaHUs. KHCIOTHO-OCHOBHBIE MHIMKATOPBI, MHTEPBAJ MEPEX0JA OKPACKU
WHIWKaTopa, noka3atenb TurpoBanus (pT). [IpaBuno BeIOOpa MHIWKATOpa IS KOHKPETHOTO
cnydyags  TuTpoBaHus.  lIpakThueckoe — NpPUMEHEHHE  PEAKUU  KHUCIOTHO-OCHOBHOIO
B3auUMOACUCTBUA. [lOTEHIIMOMETPUYECKOE TUTPOBAHME HA OCHOBE PEAKIUH KHUCIOTHO-
OCHOBHOT'O B3auMOJENCTBUA. NHINKATOPHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYECKHE PEaKIUU KOMIUIEKCOOOpa30BaHUS U OCAXKICHHUS B KOJUYCCTBEHHOM
XUMHUYCCKOM aHaJIN3e.

Hcnonp3oBanne KOMIUIEKCOOOpa30oBaHUs B XUMHYECKOM aHanm3e. Heopranwmdeckue u
OpPraHN4ecKrue JMraHjpl. KOMIUIEKCOHBI U UX CBOWCTBA. Y CIIOBHBIE KOHCTAHThl YCTOWYHMBOCTH
KOMIUIEKCOHATOB M HMX MPaKTUYECKOe HCIoiab30BaHue. OOOCHOBaHME BHIOOpA ONTHUMATBHBIX
YCIOBHM  KOMIUJIEKCOHOMETPUYECKOTO TUTPOBaHHS. KpuBbIE KOMIUIEKCOHOMETPUYECKOTO
TuTpoBaHus. DakTOpPhI, BIMSIONIME HA BEJIMYMHY CKauyKa Ha KPUBBIX TUTpoBaHus. CriocoObl
ycranoBneHuss T.O. u K.T.T. MeramioxpomMHble HHAUKATOPbI, TPUHLHUI UX JAeHCTBUA. BpiOop
WHIMKATOpa Uil KOHKPETHOTO Ciydas THUTPOBaHUS. AHAIMTHYECKHE BO3MOXXHOCTH METOAa
KOMITJIEKCOHOMETPUYECKOTO TUTPOBaHHUs. [[puMeHeHne KOMIUIEKCOHOB B aHAJTMTUYECKON XUMUU

B KauecTBe MaCKUPYIOITUX arcHTOB. [Ipumenenne XUMHUYIECKUX peakimit
KOMILJIEKCOOOpa3oBaHusd B (OTOMETPHUECKOM aHallu3e, B METOAE KOHAYKTOMETPUYECKOIO
TUTpoBaHus.  Peaknmm  OocakJeHWS B KOJMYECTBEHHOM  XHMHUYECKOM  aHaJu3e.

I'paBumerpudeckuii ananus. TeopeTmueckoe 00OCHOBaHWME BBHIOOpAa ONTHMAJBHBIX YCIOBUH
OCAKJCHUS KPUCTAIMYECKUX U aMOpHBIX OcaakoB. [IpuMeHeHMEe XHMHUYECKUX pPEaKIHi
OCAKJCHHUS B METOJIEé MOTEHIMOMETPUYECKOTO TUTPOBAHMS, B METOAE TYpOUAMMETPHUHU.
OCoOCHHOCTH pEaKIMid KOMIUIEKCOOOpa30oBaHUs (XelnaTooOpa3oBaHUs) HOHOB METAIIIOB C
OJITA. OcaguTenbHO€ TUTPOBAHUE.

2.5. AHanUTHYECKHE  PEaKIMH  OKHUCICHHUS-BOCCTAHOBJICHHS B  KOJIUYECTBEHHOM
XUMHUYECKOM aHaIU3E.

OKHCIIUTENPHO-BOCCTAHOBUTENbHASL PEAKIUS W  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIN
noTeHnuan. KOHCTaHThI paBHOBECUS OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX peakuuil. Bribop
TUTPAHTa U ONTUMAJIbHBIX YCIOBHM TUTpOBaHMs. KpuBbIE OKHCINUTEIBHO-BOCCTAHOBUTEIBHOTO
TUTpOBaHUs. PaKTOpPbI, BIUSIOLIME HAa BEJIMYMHY CKauka Ha KpUBOM TUTpoBaHus. MHaukanusa
KOHEYHOH TOYKM THUTPOBAaHUS XUMHUYECKUMU M  (UBHKO-XUMHYECKUMHU  METOIAaMH.
[Iepmanranaromerpusi. XapakrepucTuka METOJA. Ycnosus IIPOBEACHUS
MIepPMaHraHATOMETPUUECKHUX OIpeeIeHul. Bemecrna, onpenaesnsieMble
IIE€pMaHraHATOMETPUUECKUM MeTooM. JlocTomHcTBa M Hemoctatku Mmertona. HMopomerpusi.
XapakTepucTUKa METOJ1a, YCJIOBUS IPOBEICHUS HOJAOMETPUUYECKOIO OIpPENEICHUsI BEUIECTB.
JlocTouHcTBa M HemocTaTKu Merona. lIpuMeHeHue peakuuil OKUCIEHUs-BOCCTAHOBIICHUS B
METO/I€ NOTEHIIMOMETPUYECKOTO TUTPOBAHUSI.

2.6. MonoobmenHast xpomaTorpadus B KOJTMYECTBEHHOM XUMUYECKOM aHaJIH3e.

TpeGoBanus, mnpenbsBIseMble K peakUUsM HOHHOro obmeHa. M3orepma HMOHHOTO
oOMmeHa. BeiOop onTUManbpHBIX YCIOBMH MOHOOOMEHHOTO paszzeiieHus BemiecTB. IIpumeHeHue
MOHOOOMEHHOH xpomaTtorpaduu B aHAJUTHUECKONW XMUMHH OPraHMYECKUX W HEOPraHUYEeCKHX
COCIMHEHU: pa3/IelIeHUe, OUNCTKA, KOHIIECHTPUPOBAaHUE U T.1.

Pa3zoen 3. Beeoenue 6 ghusuxo-xumuuecxue (UHCMpYyMeHMAalbHble) Memoobl AHAAU3A

3.1. ®XMA — cocTaBHasi 4aCThb COBPEMEHHON aHATUTUYECKON XUMHUHU.

Knaccudukanus Qu3nKo-XUMHUECKUX METOJIOB aHaNn3a. AHATUTHYECKUN CHUTHAN Kak
uHpopmaTuBHAs (PYHKIMS COCTaBa BEIIECTBA U €ro KoynyecTBa. [IpuMepbl aHATUTHYECKHUX
CUTHAJIOB U uX u3mepeHuii B OXMA.

3.2. MeTpoaoru4yeckue 0CHOBbI aHATUTUYECKUX METOJIOB.

OCHOBHBIE AHATUTUKO-METPOJIOTUYECKHE XAPAKTEPUCTUKH METOJIOB U PE3yJIbTaTOB
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aHajM3a, CIOCOObl MX OIEHKH: Tpeaen OOHapyKeHHs, KO3((HUIHMEHT YyBCTBUTEIBHOCTH,
HWXXHAA W BCPXHAA TI'paHUMIa AOWala3oHa OIIpCACIACMbBIX COZ[Cp)K&HHfI, CCJIICKTUBHOCTD,
NpeUM3NOHHOCT B  YCIOBHAX CXOAMMOCTH (HOBTOpHeMOCTI/I) u  BOCIPOU3BOAHUMOCTH,
MPaBUIBHOCTB, SKCHpeccHOCTh. O6006mennsie cBeaenus o OCT P UCO 5725 (2002).

3.3. O6mmas XapaKTepUCTKa CHEKTPATbHBIX,
XpoMarorpaduyeckux METOI0B aHaJIH3A.

SJICKTPOXUMHNYCCKUX u

HpeILCTaBHeHI/IG (0) q)OTOMeTpI/I‘ICCKI/IX, MOTCHIHUOMCTPHUICCKUX MECTOAAaX aHajiu3a Hu

MOHHOOOMEHHOM XpoMaTorpadum.
4. O0beM yueOHOM THCHHUILINHBI
4.1. Ognas popma

. B 3aueTHbIX B akanewm.
Bunel yue6HOM paboTh
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 4 144
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,44 16
Jlaboparopusie 3ausaTus (J1ad) 1,33 48
CamocrositesibHas padora (CP): 2,21 79,6
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATETFHOE N3YUEHUE Pa3JIeIOB JUCITUTUTMHBI 2,21 79,6
3auem c oyenkoi: 0,01 0,4
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,01 0,4
3auer
Bua xonTpoJs: .
C OLIEHKO¥
N B 3aueTHBIX B actponom.
Buapr yue6HO#M paboThI
eIMHUIAX qyacax
OO01mas Tpy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 4 108
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,78 48
Jlexuuu (Jlek) 0,44 12
JlabopaTtopusbie 3ansatust (J1ab) 1,33 36
CamocrositesibHas padora (CP): 2,21 59,7
KonrtaktHas camocrositenbHas paboTa — —
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIOB AUCITUILIMHBI 2,21 59,7
3auem c ouenkoii. 0,01 0,3
KonTakTHas paboTa — mpoMeKyTOYHAsI aTTECTAIIH 0,01 0,3
3auer
Bujg koHTpOJIST: .
¢ OLIEHKO¥
4.2. 3aounas opma
Butsl yueGHOH paGoTE! B 3aueTHBIX B akanewm.
eIMHULIAX qacax
O0mas TPyI0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIAHY 4 144
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,45 16
Jlexuun (Jlek) 0,17 6
JlaGopatopusie 3ansaTus (J1ab) 0,28 10
CamocrositeabHas padora (CP): 3,44 124
KoHrakTHas camocrosiTenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHBI 3,44 124
3auem c oyeHKoi. 0,11 4
KonrakTHas paboTa — mpoMeKyTOYHAS ATTECTAIIHS 0,01 0,4
IToaroroBka K 3auety 0,1 3,6
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3auer
Buja xoHTpoJIs: .
C OLICHKOM
. B 3agerHbIX B actponom.
Bunsl yueOHOM paboThI
eIMHHIIAX qacax
OO0uasi TPy10€eMKOCTb IMCHUIIIMHBI N0 Y4e0HOMY IJIAHY 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,45 12
Jlexuuu (Jlek) 0,17 4,5
Jlaboparopusie 3ansaTus (J1ab) 0,28 7,5
Camocronitesannasi padora (CP): 3,44 93
KoHTakTHas camocTosiTennbHast pabora — —
CaMOCTOSATENTFHOE U3YUEHUE Pa3IeIOB JUCITUTUTMHBI 3,44 93
3auem c oyenkoi: 0,11 3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
[ToaroroBka K 3aueTy 0,1 2,7
3auer
Buja xoHTpoJsi: .
C OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«Hnxenepnas rpaduxka» (b1.513)

1. Heap QUCHUIIMHBI — IPHOOpETEHNE 3HAHUI U BBIPAOOTKA HABBIKOB, HEOOXOIUMBIX
CTYJEHTaM JUIsl BBIIIOJIHEHUSI U YTEHUS TEXHUYECKUX YEepPTEXKEH, BBINIOJHEHNS ICKU30B JIeTajeH,
COCTaBJICHUSI KOHCTPYKTOPCKOW W TEXHOJOTHMYECKOW JIOKYMEHTallud B COOTBETCTBUU CO
crangapramu ECK/[; o3HakomiieHne ¢ MeToaMu KOMITBIOTEPHOMN TpaduKy.

2.B pe3yabTrare wu3ydYeHHMs JUCHMIUIMHBI oOy4yawluiics N0 mporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyromumu o01ekynbTypHbiME (OK) 1 o6menpodeccnonansabivu (OITK)
KOMIIETEHIUSAMH:

—  CIOCOOHOCTBIO K CAMOOpraHu3aluu u camoobpaszoBanuio (OK-7);

— BIJAJICHUEM OCHOBHBIMU METOJAMH, CIOCO0aMH U CpPEICTBAMHU TOJYYECHHS, XpaHEHUS,
nepepaboTku UHPOPMAIIH, HaBBIKAaMU PabOTHI ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIIPaBIICHUS
unpopmanueii (OITK-5).

3Hameo:

— cnocoObl 0TOOpaXKeHUsl MPOCTPAHCTBEHHBIX (JOPM Ha IIIOCKOCTH;

— IpaBuja U YCIOBHOCTH MPU BBIIIOJHEHUH YEPTEXKEH;

—  BUJIbI U3JCJIHA U KOHCTPYKTOPCKUX IOKYMEHTOB;

— Ha ypOBHE IPEJCTABJICHUS XapaKTEPUCTUKH (POPMBI U IOBEPXHOCTH H3ACTHUI.

Ymemy:

—  BBIIOJIHATh U UATATh YEPTEKU TEXHUUECKUX U3ACIIUM C yUETOM JEHCTBYIOUIUX CTAHIAPTOB;

—  BBIINOJIHATH U YATATh CXEMbl TEXHOJIOTMUYECKUX MPOLECCOB;

— HCIMOJb30BaTh CPEACTBA KOMITBIOTEPHOM TpadUKH I U3TOTOBICHUS YepTEkKEH.

Braoemy:

— cnocobaMu U pueMaMu H300pakeHus MPEIMETOB Ha MII0CKOCTH;

— rpaduueckoit cucremoit "Kommac".

3. KpaTkoe coaep:xkaHue T CHUILINHBI

Beeoenue. Ilpeamer u  MeTonsl uHXKeHepHOW rpaduku. Kparkwe wucropuyeckue
CBEICHMS. 3a/1a4ll ¥ MECTO Kypca B MOATOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.

Paszoen 1. H30enus u koncmpykmopckue 00KyMeHmul.

1.1. Buasl uzaenuii ¥ KOHCTPYKTOPCKUX TOKYMEHTOB.

Buner uznenuii mo I'OCT: peranb, cOOpodHast equHUIA, KOMIUIEKC, KOMILUIEKT. Bubl
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KOHCTPYKTOPCKUX JIOKYMEHTOB: YEpTEK JETali, COOPOUYHBIA YEepTeK, YepTEeK OOILIero BUAA,
cnerdukanus, cxema. [uppbl KOHCTPYKTOpPCKMX JOKyMEeHTOB. KpaTkue cBeneHHs O
CTPOUTENBHBIX YePTEKAX.

1.2. Cxemsl.

Knaccudukanus cxem no Buzam u tunam. O6o3HadeHue cxeM. [IpaBuiia BBITIOJHEHUS
CTPYKTYPHBIX ¥ MPUHITUITHATBHBIX TEXHOJIOTHUECKUX cXeM. CXeMBbI pacTOJIOKEHUSI.

1.3. Apmarypa TpyOOIIpOBOIOB.

Krnaccudukarnus apmarypbl TpyOONPOBOJOB IO HA3HAYCHHUIO, IO THUITY MEPEKPHITHS
notoka paboueil cpedpl, MO CrMoco0y NPUCOCOUHEHUS K TPyOONpOBOIYy, IO CHOCOOY
TePMETU3AINH IIITTHH/IEIIS.

1.4. Dcku3bl ¥ TEXHUYECKUE PUCYHKH JIETAJICH.

[locnenoBarenbHOCTh  BBIMOJIHEHUS  M300pak€HUM  JeTanu:  BBIOOp  IJIABHOTO
n300paxeHusl; OIpeAeeHre HEOOXOIMMOTO KOJMYECTBA H300pa)KEHUI; MOJArOTOBKA OIS
YepTeka K H300paKeHHUI0 JAeTalld; H300paKeHNe OCHOBHBIX BHEITHUX W BHYTPEHHUX OYEpPTaHUUN
neranyu. OOMep AeTanu NpU BBINOJHEHUM ee 3cku3a ¢ Hartypbl. OdopmieHue ueprexedl u
3CcKu30B jAertaiell. [IpaBuna BeimoaHeHUs U 0(OPMIEHHSI TEXHUYECKUX pUCYHKOB. O003HaueHus
MaTepHasoB.

Pazoen 2. Coedunenus oemarneii.

2.1. Pe3p00BEIE U3AETNS M COCIUHEHUS.

Pe3nOn1: 0OpazoBanme, kimaccudukanus, U300pakeHHe W 0003HAUYCHHE Ha YEpTEXKeE.
CrangaptHbie pe3bOoBble u3aenus. Omnpenenenue pe3pObl n3aMepeHnueMm. CoenrvHeHus aerane
6osToM ¥ mMmIbKON. Pe3r0oBbIie TpyOHBIE coennuenus. [lanmkoBeie coennHEeHMSI.

2.2. I300pakeHus COCTUHEHUH JIeTaIeH.

OnanueBble coenuHeHus. lllnuueBble u mmoHouHele coeAuHeHus. CoeTuHEHUs
mTudToM W MmIUIMHTOM. HepasbeMHBIE COENMHEHHUS JeTalei: cBapka, Maiika, CKJICHUBaHUE,
00BaJbIIOBKA, Pa3BAJIbLIOBKA, COETUHEHHUE 3aKIICTTKOM.

2.3. 'eoMeTpudeckre XapakTepuCTUKH (OPMBI U TIOBEPXHOCTH U3ICITHH.

Pa3mepbl, mnpaBuna uX HaHeCeHUsT Ha ueprexe. Pa3Mepbl HCIOJNHUTENbHBIE U
CIpaBOYHble, TrabapUTHBIE, KOOPAMHHUPYIOIIME M  4YacTHble. ba3pl  HU3MepuUTesbHbIE,
KOHCTPYKTOPCKHE, TEXHOJOIHYecKHe, BcromoraTenbHble. Hanecenue pasmepoB oT 0a3.
[IpenenbHble OTKIOHEHUS Pa3MEPOB TJIAJAKHX IMOBEPXHOCTEH, IOMYCKH, Mocaaku. Jlomycku u
Mocajaku i jAetaied ¢ pe3pOoir. IllepoxoBaTOCTh TMOBEPXHOCTEH JeTanei, mapameTpbl
IepPOXOBAaTOCTH, IIPABHJIa HAHECEHHs IMapaMeTPOB IIEPOXOBATOCTU MOBEPXHOCTEH Ha YepTexke.
[IpenenbHble OTKIOHEHUS (OPMBI U PACTIONOKECHHUS.

Pa3zoen 3. Yepmeorcu coopounvix edunuy. Inemenmvl KOMNbIOMEPHOU ePAPUKU.

3.1. YepTexu cOOPOUHBIX AMHUIL.

[IpaBuna BbimosHeHUss U odopMieHHs COOPOYHOTO dYepTexka: BBIOOP TIIJIABHOTO
M300paKeHus, OMpeNeIeHHe KOJIUYEeCTBA H300paKeHUil, HAHECEHHE HOMEpPOB MO3UIHIA,
HaHECeHHe pa3MepoB (rabapuTHBIC, YCTAHOBOYHBIC, MPUCOCTMHUTENbHBIC, JKCITyaTalllOHHBIE).
Crenudukanus. [IpaBuna BeImoaHeHUS 1 0pOpPMIIEHHUS YepTeka 001Iero Buaa.

3.2. JleranupoBaHue YepTexeld COOPOUHBIX €IMHHII.

[IpaBuna geranupoBaHus 4YepTeKelW COOPOUYHBIX €OUHUI]. BbIMoNHEHUE uepTexedl u
TEXHUUYECKUX PUCYHKOB JIETaCH.

3.3. DneMeHThl KOMIBbIOTEPHOH rpaduKu.

KowmmnbrotepHas rpaduka u pemaembie ero 3agauu. ['paduyeckue 0ObeKThI, MPUMUTHBBL,
aTpuOyThl, cuHTe3 wu300pakeHusa. llpencraBnenue BumeoMHPOpPMAIMM U €€ MalIMHHAS
redepanusi. COBpeMEHHBIE CTaHAAPThl KOMIIBIOTEPHOUW Tpaduku, rpaduueckue S3bIKU U
Metadaiinel. Peanmusanms anmapaTHeIX Monayied rpaduueckoit  cuctembl. OCHOBHBIE
rpaduyeckue aaropuTMbl Ha IJIOCKOCTH W B TpocTpaHcTBe. [IporpamMMmHbie Tpadudeckue
CUCTEMBI U UX IPUMEHEHUE.
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4. O0beM yueOHOM TUCHUILINHBI
4.1. Oynas dpopma

. B 3agerHbIX B akanem.
Bunsl yueOHOM paboThI

CIMHUIIAX Jyacax
OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 4 144
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,333 48
Jlexuunu (Jlek) 0,444 16
[IpaxTnueckue 3anstus (113) 0,667 24
JlabopaTopusbie 3ansatust (J1ab) 0,222 8
Camocrositesannasi padora (CP): 2,65 95,4
KoHTakTHas caMOCTOsTENIbHASL PaboTa — —
BrimonHeHne KypcoBoit paboThI 0,99 35,8
CaMOCTOSATeTbHOC U3YUEHUE PA3JICIIOB TUCITUTUINHEI 1,66 59,6
3awguma Kypcosou patomut 0,006 0,2
3auem c oyenxoii: 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,017 0,6

Buja kouTpoJs:

3amuTa KypcoBoii padoThI;
3auer ¢ OLlEHKOM

o B 3auernsix | B actpoHoMm.
Buner yue6HOI paboTh

CIMHUTIAX gacax
OO0uiasi TPyA0€eMKOCTh AUCIUIIMHBI 110 Y4e0HOMY IJIAHY 4 108
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,333 36
Jlexuuu (Jlek) 0,444 12
[Tpaktuueckue 3ansatus (113) 0,667 18
JlabopaTtopusbie 3ansatus (J1ab) 0,222 6
CamocrositesibHas padora (CP): 2,65 71,55
KoHTakTHas camocrosiTenbHas paboTa — —
BrinonHeHue KypcoBoii paboThI 0,99 26,85
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIOB AUCITUILIMHBI 1,66 447
3awuma Kypcoeoii pabomul 0,006 0,15
3auem c oueHkoli: 0,011 0,3
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTAIUs 0,017 0,45

Bujg koHTpOJIST:

3ammTa KypcoBoii padoThI;
3adeT ¢ OLEHKOH

4.1. 3aounas popma

" B 3aueTHBIX B akanewm.
Buner yue6HOM paboTh
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 4 144
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,33 12
Jlexiuu (JIek) 0,11 4
[TpakTueckue 3anstus (113) 0,17 6
JIaGopatopusie 3ansTus (JIad) 0,056 2
CamocrositesbHas padora (CP): 3,555 128
KoHTakTHas camocTosiTeNbHas paboTa — —
BrinosnHeHnue KkypcoBoil paboThl 0,25 9
CaMOoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 3,305 119
3awuma Kypcoeoii padbomul 0,005 0,2
3auem c oueHkKoii: 0,11 4
KoHTakTHas paboTa — MPOMEXKYTOYHAs aTTeCTalHs 0,011 0,4
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[ToaroroBka K 3a4ery 0,1 ‘ 3,6
Bua koHTpos: 3ammTa KypcoBoi pavﬁon,l;
3a4er c oneHKoOM
. B 3agernsix | B actpoHoMm.
Bunpl yaeOHOI paboThI
CIMHUTIAX qacax
OO0masi Tpy10€eMKOCTh IMCHUILIMHBI N0 Y4€0HOMY IJIAHY 4 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,33 9
Jlexuu (JIek) 0,11 3
[IpaxTnueckue 3ansrus (113) 0,17 4,5
Jlaboparopusie 3ansTus (J1ad) 0,056 1,5
Camocronitesannasi padora (CP): 3,555 96
KonTakTHas camocTositensHast pabora — —
BrimosiHeHne KypcoBoii paboThl 0,25 6,75
CaMOCTOSATeIbHOC U3YUCHUE PA3JICIIOB IUCITUTUIAHBI 3,305 89,25
3awguma Kypcosou padomut 0,005 0,15
3auem c oyenkoii: 0,11 3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,011 0,3
IToaroroBka K 3auery 0,1 2,7
Bua koHTpoJIS: 3ammTa KypcoBoii pajionﬂ;
3ader ¢ OLEHKOI

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIMHBI
«IIpuxknagnas mexanuka» (b1.6514)

1. Heap AMCHUNIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY IMOAXOAY K BBHIMOJIHEHUIO
MHXEHEPHBIX PACYETOB HAa MPOYHOCTH, KECTKOCTh U YCTOMUMBOCThH 3JIEMEHTOB KOHCTPYKIIHA,
JeTasneil ¥ y3J10B MallluH U anmaparos.

2.B pe3yabTrare u3ydeHHs
0akajiaBpUaTa J10JIKeH

Obnadams cnenyromumu o0mekynbTypHbiME (OK) 1 obmenpodeccunonansabivu (OITK)
KOMITETEHIIUSIMU:

— CIOCOOHOCTHIO M TOTOBHOCTHIO HKCIIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLHUIUIAH B podeccruonanbroi aesreiapaoctu (OITK-1);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHMS O COBPEMEHHOH (U3MUeCKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIEeCTBA Uil TMOHUMAaHHS
OKpY’KaroIiero Mupa u sisienuii npupo st (OITK-2).

3Hameo:

— OCHOBHBIC YpaBHEHHUS U METOJbl PEIICHUS 3a/lad COMPOTHUBJICHHS MAaTepUAIOB U JeTalneit
MalllyH;

— OCHOBHBIE METOJBI pPACYETOB Ha MPOYHOCTh, >KECTKOCTh W YCTOMYMBOCTH JIIEMEHTOB
KOHCTPYKIIMI MAIlIMH U anmnapaTos;

— OCHOBBI TEOPUU pacyeTa JAeTalieil ¥ y3JI0B MAllUH U annapaToB XUMUYECKON TEXHOJIOTHH.

Ymemy:

— TMPOBOJUTH pacyeTbl JJIEMEHTOB KOHCTPYKLIMHA Ha OCHOBE METOJOB COMNPOTHUBICHUS
MaTepHanoB;

—  paccUMTHIBATh M KOHCTPYHUPOBATH JETAIU MAIIWH 10 UCXOJHBIM JaHHBIM;

— TMPOU3BOAMUTH PACUEThl IO OCHOBHBIM KPUTEPHSIM PaOOTOCTIOCOOHOCTH M KOHCTPYUPOBAHUS
JleTajgen MalluH.

Braoempo:

— HaBBIKAMH pacyueTa COMPOTUBIICHUS MAaTEPUATIOB aHATUTHIECKIMHU METOAaMU;

AUCUMILVIMHBI  00y4YawIIMiCA 10 MporpamMmme
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— HaBBIKAMH BBIOOpA MATEPHAIIOB TI0 KPUTEPUSIM MTPOYHOCTH;
— pacderaMy TUIOBBIX JIeTaJIell MaIIMH, IOJb3YsICh clipaBo4YHOM suTeparypoit u 'OCTamu.

3. Kpatkoe coaep:xaHue AMCHUTIIHHBI

Pa3zoen 1. «Onpeodenenue peaxyuii onop. Pacmsicenue-corcamuey.

1.1. Onpenenenue peakuuii onop.

AOCOJIIOTHO TBEPAOE TEJ0. IIEMEHThI CTaTUKU. OCHOBHBIE MTOHATHS. AKCUOMBI CTaTHUKH.
VYpaBHeHust paBHoBecHsl. CBS3U U UX PEAKIIUH.

1.2. PactsxeHue-cxxartue.

OcHOBHbBIE JIOMYIIEHHUS M HPHUHLHUIBI CONPOTUBICHUS MarepuaoB. MeToJ CedeHMH.
Hanpsoxenns, nepopmanuu u nepeMemieHus. 3akoH ['yka. IlocTpoenue »miop BHYTPEHHHX
YCWIHNM, HanpspkeHu u  nepeMenieHuid. CTaTuyeckd ONpefeiuMble W CTaTUYECKHU
HEOoNpeeIMble 3a1aui. J(narpaMMbl pacTsDKEHHs JUISl TUIACTUYHBIX U XPYNKUX MaTepHalioB U
X XapaKTepUCTUKU. Jlomyckaemble HampsyKeHHs. YCIOBHE NPOYHOCTH NPU PaACTSHKEHUU
(cxatum).

Pa3zoen 2. «Kpyuenue. Hzeuoy.

2.1. Kpyuenue.

3axoH ['yka nipu casure. Buyrpennue cuioBble (akTopsl Ipu KpydeHuu. Hanpsokenus B
CTEPKHSX KPYTJIOTO CEYEHUs. Y CIIOBHE MMPOYHOCTH IIPU KPYUEHUH.

2.2. V3ruod.

['eomeTpruueckre XapakTEPUCTUKHU IJIOCKUX cedeHUi. [oHsATHE YnCcTOro M monepeyHoro
n3ru6oB. IlpaBmiia mOCTpOEHHUs HMIOp TMOMEPEYHbIX CHJI W M3rHOAIOUMX MOMEHTOB.
Onpenenenre HOpPMalbHBIX HANpPSHKEHWH. YCIIOBHE MPOYHOCTH MpH u3rude. OrmnpenaeneHue
KacaTeJbHBIX HalpshkeHui. PaninonansHbie GopMbl ceueHUi.

Paszoen 3. «Cnooicnoe HanpsjiceHHoe COCMOosHUE).

3.1. CnoxHo€e HanpsiKEHHOE COCTOSHUE.

OCHOBBI TEOpPUM HAIPSIKEHHOTO COCTOSIHUA M TUNOTe3bl MpodHOCTH. [loHATHE
HaAMpPsKEHHOTO COCTOSTHUS. | J1aBHBIE TJIOLIAKKU U TiIaBHbIe HampsbkeHus. OO0OIIEHHBIN 3aKOH
I'yka. Ha3znauenune rumote3 npodHOCTU. [IoHSATHE SKBHUBAJIEHTHBIX HANpPSKEHUN W KPUTEPHUEB
MIPOYHOCTH.

3.2. TOHKOCTEHHBIE COCY/IbI.

ToHKOCTEHHBIE COCYABl XUMHUYECKHX MPOU3BOACTB. OmpeneneHre HaNnpsLKeHU 1o
O6esamMoMeHTHOM Teopuu. OcHOBHbIC jomnymieHus. BwiBon ypaBHeHus Jlaruraca. Pacuer
TOHKOCTEHHBIX 000JI0YeK Mo YypaBHeHHIO Jlammaca M MO CTaHAAPTU30BAHHOW METOJUKE.
YcnoBue NpoyHOCTH.

3.3. PacueT ckaThIX CTEp>KHEN HA YCTOMYMBOCTb.

YCcTOMYNBOCTH 37IeMEHTOB KOHCTpYKIMid. [loHATHE KpuTHYEeCcKoH cuiibl U Kod(pduirenta
3amaca MpoYHOCTH. PacueT kputudeckoil cuibl o Dunepy. [lpenens npumeHUMOCTH HOPMYITBI
DOiinepa. [IpakTrueckuii crocod pacuera Ha YCTOWYUBOCTbD.

Pazoen 4. «/[emanu mawumny.

4.1. CoequHenue aeTajac MalluH.

Knaccudukanus neraneil MamvH M anmnapaTtoB XMMHUYECKUX MPOU3BOJICTB. Pe3p0oBbIe
coenuHeHus. PacueT OONTOBBIX COETUHEHHMI MPH TMOMEPEYHBIX M TMPOJOJIBHBIX Harpyskax.
[Inonounsle coeanHeHus. Haznauenue m BuAbl MIMNOHOK. PacueT MIMOHOK Ha Cpe3 U CMSTHE.
Buner cBapku. O6nacts mpuMeHeHus. Buabl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaxJIECTOYHBIX IIBOB.

4.2. Banbl ¥ ocH, UX ONOPBI U COEAUHEHMUSL.

Banpl, ux knaccubukanus u HazHadeHue. Ocu. [IpoeKTUPOBOYHBIE pacyeThl BAJIOB U
ocei. llomumnHuku ckonpxeHus. Marepuansl Briageimed. I[logmunHEukn — KadeHus.
[IpyHIMNMaTBbHOE YCTPOMCTBO M OCHOBHBIE TI€OMETpHUYecKHe pasMmepbl. JlOCTOMHCTBA,
HEJOCTAaTKU M OONACTHM TPHUMEHEHHUs MOJIINIHUKOB KayeHWs M CKOJIbXeHHus. [IpuBojHbIE
Myd1el. Hasznauenue. Knaccuduxammss Mypt mo mpuHIMIY AEHCTBUS M XapakTepy paOoThI.
[Topsinok moadopa My(T 1 OCHOBBI TPOUHOCTHOTO pacyeTa.
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4.3. MexaHuueckue nepeiadu.

3youareie mepenaun. OKpyXKHOE W paauanbHOe ycmius. Pemykropel. OmpeneneHue u

kinaccugukanys. [Ipumepsl cxem peryKTOpOB.
4. O0beM yueOHOM THCHHMILINHBI
4.1. Ounas ¢popma

. B 3aueTHbIX B akanewm.
Bunpsl yaeOHOI paboThI
SIMHUTIAX qacax
OO0uasi TPy10€eMKOCTh IMCHUILIMHBI N0 Y4€0HOMY IJIAHY 4 144
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64
Jlexuu (JIek) 0,89 32
[Tpaktuyeckue 3austus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,21 79,6
KoHTakTHas camoctosiTebHas paboTa — —
CaMoCTOsATENTFHOE U3YUYEHUE PA3IeIOB UCITUTUTMHBI 2,21 79,6
3auem c oyenkoi. 0,01 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,4
3auer
Buja xoHTpoJsi: .
C OIEHKOM
o B 3auernsix | B actponoMm.
Buner yue6HOIM paboTh
CIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTh UCHUIJIMHBI 110 Y4€0HOMY IJIAHY 4 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (113) 0,89 24
CamocrositesibHas padora (CP): 2,21 59,7
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOsATETFHOE U3YUYEHUE PA3ICIOB AUCITUTLTHHBI 2,21 59,7
3auem c ouenkoil. 0,01 0,3
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTaIUs 0,01 0,3
3aver
Bun konrpoJs: .
C OLIEHKO¥
4.2. 3aounas popma
Brmst yae6HOM paGoTE! B 3aueTHBIX B akanewm.
eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 4 144
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,44 16
Jlexuun (Jlek) 0,22 8
[TpakTnueckue 3anstus (113) 0,22 8
CamocrositesbHas padora (CP): 3,45 124
KonrakTHas camocrositenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE PA3/IE€T0B IUCHUILIMHEI 3,45 124
3auem c oueHKoii: 0,11 4
KonTakTHas paboTa — mpoMeXyTOYHAs ATTECTAIIH 0,01 0,4
IToaroroBka K 3auety 0,1 3,6
3auer
Buja xoHTpoOJIs: .
C OLIEHKO¥i

Bunsl yaeOHOM paboThI

B 3aueTHBIX
eIUHULIaX

B actponom.
yacax
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OO0uiasi TPy10€eMKOCTh IMCHUILIMHBI 10 Y4e0HOMY IJIAHY 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 12
Jlexuu (JIek) 0,22 6
[TpakTaeckue 3anstus (I13) 0,22 6
CamocrosiTesnnasi padora (CP): 3,45 93
KonTakTHas camocTositensHast pabora — —
CaMOCTOATEIbHOC U3YUCHUE PA3JIeIIOB IUCIUTUTHHEI 3,45 93
3auem c oyenkoii: 0,11 3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,011 0,3
[ToaroroBka k 3aueTy 0,1 2.7
3auer
Buja xoHTpoJsi: .
C OLIEHKOW

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«JIeKTPOTEXHUKA M MPOMbILIJIEHHAs JIeKTPpoHuKa» (b1.515)

1. Hear aucnunauHbl  —  (GopMUpOBaHME y  OOYdYalOIIUMXCS  KOMIIETEHUUH,
00eCIeYNBAIOIINX TECOPETHYCCKYI0O M TPAKTHUYECKYIO ITOJrOTOBKY BBITYCKHUKA, YMEIOIIECTO
BBIOMPATh W KCILTYaTHPOBATH AJIEKTPOTEXHHUUECKUE M JIEKTPOHHBIC YCTPOMHCTBA, BIIAJICIOIIETO
HaBBIKAMH  WCIOJB30BAaHHWS ~ COBPEMEHHBIX  HH(POPMAIIMOHHBIX  TEXHOJOTHUH  JIIs
ABTOMATH3UPOBAHHOTO MOJICTUPOBAHUS U PacUETa MIEKTPUICCKUX U DIICKTPOHHBIX IETEH.

2.B pesyabraTe W3y4YeHHUsl AUCHUILUIMHBLI oOyvyaommmiics M0 mNporpaMme
0akajiaBpuaTa J10JIKeH

Obnadams cnenyromumu o0mekynbTypHbiME (OK) 1 o6menpodeccnonansabivu (OITK)
KOMITETEHIIUSIMU:

— crnocoOHOCThIO paboTaTh B KOJUJIEKTUBE, TOJEPAHTHO BOCIPUHUMATh COLMAJIbHbIE,
THHYECKHE, KOH(PECCHOHATIBHBIE U KYIbTYpHBIE pasnuuus (OK—6);

— CIOCOOHOCTBIO K CAMOOpraHu3aliuK U camoobpaszoBanuio (OK-7);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHMS O COBPEMEHHOH (U3MUecKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIeCTBA Uil TMOHUMAaHHS
OKpYIKaroIero Mupa u sieHuii mpupoast (OITK-2);

— BJIaJICHUEM OCHOBHBIMU METOJaMH, CIOCOOAMH W CpPEICTBAMHU TMOJYYEHHUS, XpaHECHWUS,
nepepaboTku UHPOPMAIIH, HaBBIKAMU PabOTHI ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIIPaBIICHUS
unpopmanueii (OITK-5).

3Hameo:

— OCHOBHBIE IOHSTHSI, OTIPEACTICHUS 1 3aKOHBI AIMEKTPUUECKHX IIeTIeH;

— MeTOJbl aBTOMATU3UPOBAHHOTO MOJIEIMPOBAHUS, aHAIIM3a U pacuéra Iemneil MOCTOSIHHOTO U
MEPEMEHHOTO TOKOB, METOJIOJIOTHIO ANEKTPOTEXHUUECKUX U3MEPEHUII;

— YCTPOWCTBO M MPUHIUIBI PabOTHl 3IEKTPOTEXHUYECKOTO M DIEKTPOHHOTO 00OpYyIOBaHUS,
TpaHc(HOpPMaATOPOB, AMEKTPUUECKUX MAIINH, UCTOYHUKOB MUTAHUS.

Ymemy:

— TMPUMEHATh TEXHOJIOTUHM aBTOMATHU3MPOBAHHOTO MOJIEIMPOBAHUS, aHaiM3a, pacuéra u
OKCIUTyaTalliM  AIEKTPUYECKUX  CETe, MPOMBIIUIEHHOTO 3JEKTPOOOOpYIOBaHUS |
ANEKTPOHHBIX MPUOOPOB;

— BBIOMpATh DJEKTPOTEXHUYECKOE M OJIEKTPOHHOE OOOpYyIOBaHHWE MJs pELISHHS 3a1ad
MIPOEKTHPOBAHUS U PEATU3AlUY XUMHKO-TEXHOJIOTHYECKUX MPOIECCOB U TPOU3BOICTB.

Braoempo:

— METOJOJIOTHEH aBTOMATHU3UPOBAHHOTO MOJCTUPOBAHUS U pacdyéra »dIIEKTPUYECKHX M
ANIEKTPOHHBIX IIETICIH;

— TMPaKTUYECKUMHU HABBIKAMHU Pa0OTHI C AIEKTPOTEXHUUYECKOH ammapaTypoil U AJNEKTPOHHBIMU
YCTPOMCTBaMHU.
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3. Kpatkoe coaep:kaHue AMCHUIIIHHBI

Beeoenue. Ilpenmer, OCHOBHBIE TIOHSATHUS, METOJOJIOTUS  DJIEKTPOTEXHUKH U
IIPOMBIIIJIEHHOW 3JIEKTpOHUKH. KpaTkue ucropudeckue cBeIeHHs. 3ajadyd U MECTO Kypca B
MOJIrOTOBKE OakaiaBpa TEXHUKH M TEXHOJIOTHH.

PA3JIEJT I. DJIEKTPUYECKUE LJEITH

1.1. OcHoBHbIE ONpe/ieNeHus], ONUCAHUs IaPAMETPOB U METOJIOB pacy€Ta MEKTPUUECKUX
Lernen

OcHOBHbIE TIOHATHS W OOO3HAYEHMs] DIEKTPUUYECKUX BEIM UMH M  DJIEMEHTOB
anextpuueckux renei (FTOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTouHMKM M TpPUEMHUKH 3JIeKTpudeckoil sHepruu. OCHOBBI 3yieKTpoOe3onacHocTu. CxeMbl
3aMeIlEeHUs JIEKTPOTEXHUUECKUX YCTPOICTB.

OcHOBHBIE TIOHSITUSI TEOPHH dEKTpUUecKuX 1enen. Knaccudukanus neneit: TMHEHHBIC U
HEJMHEWHbIE, HEPa3BETBIICHHbIE M PAa3BETBIICHHBIC, C OJHUM M HECKOJIbKUMHU HCTOYHUKAMU
MUTaHUS, C COCPEJOTOUEHHBIMU U PaclpeIeICHHBIMU TapaMeTPaMH.

OcHOBHbBIE€ IPUHLUIIBI, TEOPEMBI U 3aKOHBI NEKTPOTEXHUKU. [IpHHIIMIT HENPEPHIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUECKOTO TOKa U MarHUTHOTO NMoToKa. 3akoHbsl OMa u Kupxroda.

Meroasl MOJIEIMPOBAHUS, aHAIM3a M pacyéra JIMHEHHBIX DJIEKTPUYECKHUX Leneu
MIOCTOSIHHOTO TOKA. AHAJINU3 M pacdy€T pa3BETBICHHBIX 3JIEKTPUUECKUX ILIETIed ¢ HECKOIbKUMU
HMCTOYHUKAMU TMHTAHUS TyTEM COCTAaBJICHMS U pEIIEHUs CHCTEM YpPaBHEHMM IO 3aKoHaM
Kupxroda, mnpumeHeHHs METOJOB Y3JIOBBIX MOTEHLUMAJIOB M HSKBHBAJIEHTHOIO aKTHUBHOTO
JIBYXIIOJIFOCHHUKA.

OcHoBHBIE CBOWCTBa M 00JaCTH MPUMEHEHHS MOCTOBBIX LieNed, MOTEHIIMOMETPOB,
JEJIUTEIICN HaIIPSKEHNS U TOKA.

MartpuvHas 3armuch ypaBHEHUH 1IeTield B 0000eHHBIX (hopMax.

1.2. DnexTpudecKkue N3MEPEeHUs U MPUOOPHI

Metonpl H3MEpEHUsT IEKTPUYECKUX BEIMYUH: NIPSAMbIE UM KOCBEHHBIC. AHAJIOrOBBIC
JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE TIEKTPOHHBIE TPUOOPBI: YCTPONUCTBO, IPUHIMI JEHCTBHS,
oOmactu mpuMeHeHMs. VI3MepeHMe SIEKTpUYECKUX  BEIMYMH: TOKOB,  HAIPSKCHHH,
CONPOTHBIICHUH, MOIIIHOCTH U DHEPTUU.

1.3. AHanu3 u pacu€T JIMHEHHBIX IeTeH TEPEeMEHHOTO TOKa

CrnocoObl mpencTaBiieHUsl (B BUAE BPEMEHHBIX AMArpamMM, BEKTOPOB, KOMIIJIEKCHBIX
yuceNn) W TapameTphl (aMIUIMTYJa, 4YacToTa, HadajabHas (a3a) CHHYCOUIAIBHBIX (PYHKITUH.
MrHaoBeHHOE, cpelHee W JEHCTBYIOIIEE 3HAYCHHs IIEPEMEHHOTO CHHYCOMAAIBHOTO TOKa
(HampsHKEHU).

AXTHUBHOE, PEaKTHUBHOE U IIOJHOE COIIPOTUBIICHUS BETBU. Pa30BbIE COOTHOIICHUS MEKIY
TOKOM M HampsbkeHueM. MOIIHOCTh B IIeNAX INepeMeHHoro toka. KoadduuueHt momHocTH
(cos([1)) u ero TEXHMKO-IKOHOMHYECKOE 3HAYCHHE.

[IpumeHeHune anreOppl KOMIUIEKCHBIX YUCEN B 3JIEKTpOTeXHHKe. KOMIUIeKCHBI MeTo[
pacuéra JIMHEHHBIX CXEM LeNeil IEepeMEHHOIo ToKa. KOMIIIEKCHOE CONpOTHUBIIEHHE U
KOMIUIEKCHAs! IIPOBOJUMOCTbh BeTBH. KOMIUIEKCHass MOIIHOCTh M OajaHC MOILHOCTH B LIEMHSX
IIEPEMEHHOT0 CUHYCOUJJAJIBHOTO TOKA.

Pe3oHaHCHBIE ABIIEHUS B QNEKTPUYECKUX LIEIAX, YCIOBUS BOSHUKHOBEHHUS, IPAKTUUECKOE
3HaueHue. Pe3oHaHC HampshkeHUM M TOKOB. YacTOTHBIE CBOMCTBA LiENEH NEPEMEHHOIO TOKA.
[lonsitTne o JUHEMHBIX YeTHIPEXMOMOCHUKaX. IloHATHE 00 5SIEKTpUYECKUX LEemsiX ¢
WHIYKTUBHOU (MarHUTHOM) CBS3BIO.

Ananmu3 u pacuéT TpéxdazHbIX LEenei nepeMeHHOro Toka. J1eMeHThl TPEX(Pa3HbIX Lemneil.
Crnioco6bl n300paskeHust U coenuHeHHs (a3 TpEx(pazHOTro MCTOYHHMKA MUTAHUS U NPHEMHUKOB
sHeprun. CoequHEeHUEe MOTpeOHuTeNel SIIEKTPOIHEPTUU 3BE3J0H M TPEYrOJbHUKOM. Tpéx- u
YETBIPEXTIPOBOAHBIE CXEMBl IHTAaHUS TPUEMHUKOB. Ha3HaueHume HEWTpaJbHOTO MNPOBOJA.
MoutHocts Tpé€x—aznoit nenu. Koapduument wmommoctu. TexHuka 0€30MacHOCTH INpU
HKCIUTyaTallMl YCTPOUCTB B TPEX(Pa3HBIX LIEMSIX.

[Ipumenenne s aBTOMATU3UPOBAHHOTO  MOJENMPOBaHUS W pacuéra Leneu
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IPOrpaMMHBIX TPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke IMAKETOB IPOrpPaMM
«Multisim», «Mathcad», «Excel».

PA3JEJI . DJIEKTPOMATHUTHBIE ~ YCTPOHCTBA M DJIEKTPUYECKUE
MAUIUHBI

2.1. Tpauncdopmaropsl

Hasnauenue u oOnactu mpuMeHeHUs TpaHchopMaTopoB. YCTPOHCTBO M TMPHHLHUI
nencTBus 0qHO(a3HOTO TpaHChopMaTOpa.

AHanmM3 3EKTPOMArHUTHBIX IPOIIECCOB B TpaHC(HOpPMATOPE, CXeMa 3aMEIICHUS.

[ToTepu sHeprum B Tpanchopmarope. Baemnue xapakrepuctuku. [lacopTHbie TaHHBIC
TpaHchopMaTopa M ONpEACTICHHE HOMUHAIBHOTO TOKA, TOKAa KOPOTKOTO 3aMBIKaHUS B
MEPBUYHON OOMOTKE U U3MEHEHUS HAIPSDKEHUSI HA BTOPUYHOM 0OMOTKE.

2.2. ACHHXpOHHBIE MAITHHEI

YCTpoHCTBO W HPUHLMII JAEUCTBUA TPEX(PA3HOTO ACHHXPOHHOTO 3JIEKTPOJABUTATEIS.
Bpamatomeecss MaruutHoe moJjie craropa. Marautnoe noJie mammnbl. IJ]C 0OMOTOK cTatopa u
potopa. CkonpxeHue. Yactora BpalleHus poTopa. JNEKTPOMarHUTHEIM MOMEHT. MexaHndeckue
1 paboune XapaKTepUCTUKH.

DHepreruyeckue nuarpaMmel. [lacnopTHeie JaHHbIE.

[lyck acHHXpOHHBIX JBUTATENel € KOPOTKO3AMKHYTHIM M (a3HbIM POTOPOM.
PeBepcupoBanue 1 peryiupoBaHie YaCTOThI BpAIIEHUs POTOPA.

PA3JIEJI III. OCHOBABI OJIEKTPOHUKHU

3.1. DnemeHTHas 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPOUCTB

VYcnoBHble 0003HAYeHUS, MPUHIMI ACUCTBHSA, XapaKTEpPUCTUKM W Ha3HAUYECHUE
MOJIYIPOBOAHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, TUPHCTOPOB.

WHuTerpanbHble MUKPOCXEMBI, X Ha3HAUCHUE, KiIaccu(uKaius 1 MapKUpOBKa.

3.2. ICTOYHUKY BTOPUYHOTO IEKTPOIUTAHUS M YCHUIIMTENN 3IEKTPUUYECKUX CUTHAJIOB

[TonynpoBOAHUKOBBIE — BBIIPAMUTENH:  KilaccU(UKalMs, OCHOBHBbIE  IapaMeTphl.
DNeKTpUUYECKUEe CXEMbI ¥ PUHIUI PaOOThI BHIIPSIMUTENS. DIEKTPUIECKUE QUITBTPHL.

Knaccudukanyus ©  OCHOBHBIE XapaKTEPUCTUKH  YCHIMTENECH. AHamu3 paboThI
OJIHOKAaCKaJHbIX M MHOTOKacKaJgHbIX ycuiauTened. OOpaTHble CBSI3M B ONEPALMOHHBIX
YCWINTENAX, UX BIMSHUE HA MapaMeTpbl M XapaKTEPUCTUKU ycwiuTesss. OCHOBHbBIE THIIBI
ycunutenei Ha 6aze OY.

4. O6beM yueOHOMH THCHHIIINHBI

4.1. Ounas hopma

" B 3auetHBIX B akanem.
Bupr yue6HO#M paboThI

eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 5 180
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,33 48
Jlexuun (Jlek) 0,44 16
JlabGopaTtopusbie 3ansatus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 3,66 131,6
KoHnTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSTETbHOE U3YYEHUE PA3IeIOB AUCIIUIUIMHbI 2,04 73,6
[ToaroToBKa K KOHTPOJBHBIM paboTam 1,61 58
3auem c oueHKol. 0,01 0,4
KonTtakTHas paboTa — mpoMeXyTOYHAs ATTECTAIIHS 0,01 0,4

3aver
Buja xoHTpoOJIs: .
¢ OLIEHKO¥
N B 3aueTHbIX B actponom.
Bunsl yaeOHOM paboThI

eIMHULIAX gacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 5 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
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Jlexuunu (Jlek) 0,44 12
Jlaboparopusie 3ansTus (J1ab) 0,89 24
CamocrosiTtesnHnasi padora (CP): 3,66 98,7
KoHnrakTHas camocrosiTenbHas paboTa — —
CaMOCTOSTETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 2,04 55,2
[ToaroToBKa K KOHTPOJILHBIM paboTam 1,61 435
3auem c oyenkoi. 0,01 0,3
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 0,01 0,3
3auer
Buja xoHTpoJs: .
C OLIEHKO¥
4.2. 3aounas hopma
Brgsl yae6HOR paGoTE! B 3aueTHBIX B akanem.
SIMHUTIAX Jacax
OO61mas TPYI0eMKOCTh TUCIUIJIMHBI M0 Y4eOHOMY TIAHY 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,33 12
Jlexuunu (Jlek) 0,11 4
JlabopaTtopusbie 3ansatust (J1ab) 0,11 4
[IpaxTnueckue 3anstus (113) 0,11 4
CamocrosiTesannasi padora (CP): 4,56 164
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMocCTOsATEeT HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI 3,45 124
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40
3auem c ouenkoii: 0,11 4
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTAIUs 0,01 0,4
IToaroroBka K 3auety 0,1 3,6
3auer
Bun konrpoJs: N
C OLIEHKOM
N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI
eIIMHUIIAX qacax
OO0masi TpyA0eMKOCTh IMCUUILIMHBI 110 Y4eOHOMY ILIAHY 5 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,33 9
Jlexuunu (Jlek) 0,11 3
JlaGopaTtopHsbie 3ansatus (J1ab) 0,11 3
[Tpaktnueckue 3anstus (113) 0,11 3
CamocrositesbHas padora (CP): 4,56 123
KonTakTHas camocTosiTelibHas paboTa — —
CaMOoCTOATETbHOE U3YUEHHUE Pa3/IeOB IUCIUTUIUHEI 3,45 93
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 1,11 30
3auem c oueHKoii: 0,11 3
KonTtakTHas paboTa — mpoMeXyTOYHAs ATTECTAIIH 0,01 0,3
IToaroroBka k 3auety 0,1 2,7
3aver
Bux koHTpoJs: .
¢ OLIEHKO¥

AHHOTaN U padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«be3onacHocTth ku3HenesiteabHocTH» (b1.516)

1. Heap aucuMnIMHbI — GOpMUPOBaHUE NMPO(HECCHOHAIBHONW KYIbTYphl 0€30MaCHOCTH,
MO/l KOTOPOH TOHMMAETCsl TOTOBHOCTh M  CIIOCOOHOCTh JIMYHOCTH HCIIOJIb30BaTh B
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npoecCHOHATBPHON JIESATETLHOCTH TPUOOPETEHHYI0 COBOKYITHOCTh 3HAHUH, YMEHHI M HAaBBIKOB

s obecniedyeHuss Oe3omacHocTd B cdepe mpodeccHoHANBHON JesTeNLHOCTH, XapakTepa

MBIIUIEHUS! ¥ [IEHHOCTHBIX  OPHUEHTAalMi, TPU KOTOPBIX BOMPOCH  0O€30MacHOCTH

paccMaTpUBAIOTCS B KAUECTBE MPHOPUTETA.

2.B pe3yibTaTe HU3yYeHMs JUCHMIUIMHBI oOydawummiicAa mo mnporpamme
0akaJlaBpUATA J10JIKEH

Obnaoamse cnexyrommmu oouexynbTypHbiMU (OK) 1 obmenpodeccrnonansasivu (OI1TK)
KOMITCTEHITHSIMU:

— CIOCOOHOCTBIO HCIOJIB30BATh OCHOBBI AKOHOMHYECKMX 3HAaHUH B pasIuuHBIX cdepax
xusHenesTensHocta (OK-3);

— CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpasopanuto (OK—7);

— CIOCOOHOCTBIO HCHOJB30BATh MPUEMBI OKa3aHHs TEPBOM IOMOIIM, METOABI 3aIlUTHl B
YCIIOBUSIX Upe3BblvYaiiHbIX cutyarmii (OK-9);

— BIIaJICHUEM OCHOBHBIMH METOJIaMH 3allIUTHI IIPOU3BOJICTBEHHOTO MEPCOHANIA U HACETICHHS OT
BO3MOXHBIX MOCJICJICTBUI aBapui, katactpod, cruxuitapix oencteuii (OTTK-6).

3namo:

— OCHOBHBIE TEXHOC(EPHBIEC OTTACHOCTH, UX CBOIMCTBA M XapaKTEPUCTHKH,

— XapakTep BO3JIEHCTBHS BPEIHBIX M OMACHBIX (DAKTOPOB Ha YeJOBEKAa M MPUPOJHYIO CpEmy,
METO/IbI 3aIIUThHI OT HUX MPUMEHUTENBHO K cdepe cBoell mpodecCHoHaTbHON A TETbHOCTH.

Ymemy:

— WACHTUQUIMPOBATH OCHOBHBIE OTIACHOCTHU CPE/Ibl OOMTaHUS YETIOBEKa,

— OIICHWBAaTh PHUCK WX pealu3aliy, BHIOMPAaTh METOABI 3allUTBl OT OMACHOCTEH
MIPUMEHHUTEILHO K cdepe cBoel MpodecCHOHATBHON ACSITEIPHOCTA M CIIOCOOBI 00ecrieueHus
KOM(OPTHBIX YCTIOBUH KU3HEAEATEIHHOCTH.

Braoemy:

— 3aKOHOJIATEJIbHBIMH U MPABOBBIMU aKTaMU B 0071aCTH 0€30MaCHOCTU M OXPaHbl OKpYXKaloIIeH
cpenbl, TpeOOBaHUSIMHU K  OE€30MACHOCTH TEXHMYECKHX perjaMeHToB B  cdepe
npodeccuoHaIbHOM 1eATENbHOCTH;

— crnoco0aMu U TEXHOJIOTHUSMU 3alIUTHI B YPE3BbIYANHBIX CUTYALIMSIX;

— TMOHATUHHO-TEPMHHOJIOTMYECKHUM alapaTtoM B 00J1acTH 6€301MacHOCTH;

— HaBBIKAMH palMOHAIMU3AMU MPO(EeCCHOHATBHONU JEATEIbHOCTH C LENbi0 00ecredeHUs
0€30MacCHOCTH U 3alIUThl OKPYKAIOLIEH CPEeIbl.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Pasoen 1. Beeoenue 6 bezonacnocmo.

OcHoBHbIE IOHATHUSA U OlpeeieHus. be3omacHoCTh U ycToYnBOE pa3BUTHE.

Paszoen 2. Yenosex u mexnocghepa.

CrpykTypa TexHochepsl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHOE cocTosiHIE TeXHOC(hephl U TeXHOC(epHOIl 0€30IacHOCTH.

Pazoen 3. Hoenmughuxayus u o30elicmeue nHa uenoseka u cpedy ooumanusi 8PeOHbIX U
ONACHBIX hakmopoa.

Knaccudukanuss HeraTUBHBIX (AKTOPOB Cpeabl OOUTaHUS 4YeloBeKa. XHUMHUYECKUE
HeraTuBHbIE (AKTOPbI (BpeaHble BellecTBa). MeXaHMYecKHMe M aKyCTHYecKHe KoJyieOaHus,
BUOpalMsi U IIyM. OIEKTPOMArHUTHBIE W3NMydeHUS H moys. MoHU3MpYyrolue H3Iy4YeHue.
Onexkrpuueckuii  Tok. OmnacHble MexaHudeckue ¢aktopsl. Ilpomeccel ropenus u
M10’KapOB3PBIBOOIIACHBIE CBOIICTBA BEIIECTB U MaTepHaioB. CTaTHUECKOE AIIEKTPUUYECTBO.

Pa3zoen 4. 3awuma uenosexa u cpedvl 0OUMAaHUs OM BPEOHLIX U ONACHBIX (HAKMOPOs
NPUPOOHO20, AHMPONOSEHHO20 U MEXHOLEHHO20 NPOUCXOHCOCHUS.

OCHOBHBIEC TIPUHIIUITBI 3AMIUTHL. 3alTUTa OT XUMUYECKHX U OMOJIOTHYECKUX HETATHBHBIX
¢dakTopoB. 3amMTa OT SHEPreTUYECKUX BO3JeHCTBUH M (usnyeckux mnoneld. OGecrieueHue
0€30MacCHOCTH ~ CHCTeM, paboTaloMMX TMOJ JaBlieHWeM. be30omacHOCTh  AKCIUTyaTaluu
TpyOOTIPOBOJIOB B XMMHMYECKOW NMPOMBIIUIEHHOCTH. be3omacHas sKkcIulyaTanus KOMIPECCOPOB.
AHanu3 1 OlleHUBAaHUE TEXHOTEHHBIX U MIPUPOJIHBIX PUCKOB.
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Pa3zoen 5. Obecneuenue kompopmuwix yciosuil 0ist HCUHU U OesTMeTbHOCIU Yel08eKd.

[TonsiTue KOMQOPTHBIX WM ONTUMAIBHBIX YCIOBHH. MUKPOKIMMAT TMOMEIICHHH.
OcgelieHue 1 CBETOBasi CPea B IOMEILEHUU.

Pasoen 6. Ilcuxoguzuonozuueckue u 3p2oHomuteckue 0CHO8bl 6e30NACHOCIU.

[Icuxuaeckue mporecchl, CBOMCTBA U COCTOSTHHUSI, BIMSIONME HAa 0€30TacHOCTh. Buisl u
YCITIOBHSI TPYIOBOH IS TEIBHOCTH. DPTOHOMHUYECKIE OCHOBBI O€30MTaCHOCTH.

Paszoen 1. Upessviuaiinvlie cumyayuu u Memoowl 3auumaul 8 YCI08UAX UX Pearu3ayuu.

Oo6uue ceeaenus o YC. Ioxkap u B3pbIB. ABapuu Ha XUMUYECKH OIACHBIX 0OBEKTAX.

Pagnanvonnsie  aBapuu. IlpubOopbl  pagualiMOHHOM, XMMMUYECKOM pa3BelKU U
JO3UMETPUYECKOTO KOHTpOJiA. Ype3BblualiHble CHUTyalluM BOEHHOTO BpEMEHM. 3alliura
HACENeHUs B YPE3BBIYAMHBIX CHUTYyalUsX. YCTOWYMBOCTh (PYHKIMOHUPOBAHHS OOBEKTOB
SKOHOMMKH B UPE3BbIYAWHBIX CUTYaIUSX.

Pasoen 8. Ynpasnenue bezonachocmuio sncuznedesmenbHOCHU.

3akoHOJATeNbHbIE M HOPMATHUBHBIE IPABOBBIE OCHOBBI YIPAaBIEHUS O€30MacCHOCTHIO
KU3ZHEJESATENIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHMsl Oe3onmacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€301aCHOCTHIO.

4. O0beM yueOHOM THCHMIIINHBI

4.1. Ounas popma

. B 3aueTHBIX B akanem.
Buner yue6HOI paboTh

CIMHUTIAX gacax
OO0uiasi TPy10€eMKOCTh AMCIUIIIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48
Jlexmuu (JIek) 0,89 32
JlabopaTtopusbie 3ansatust (J1ab) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
KonrakTHas camocrositenbHas paboTa — —
IToaroroska K 1abopaTopHBIM paboTam 0,56 20
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 1,11 40
JK3aMeH 1 36
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 1 0,4
IToaroroBka K 3K3aMeHy 35,6

Bua konTpoJs: DK3aMeH

N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI

e TMHATIAX Jacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY ILJIAHY 4 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,33 36
Jlexuunu (Jlek) 0,89 24
JlabopaTtopHsbie 3ansatus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KoHTakTHas camocTosiTeNbHas paboTa — —
ITonroroBka Kk 1a00paTOpHBIM paboTaM 0,56 15
CaMOCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUILIMHEI 1,11 30
JIK3aMeH 1 27
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalus 1 0,3
[loaroToBka K 3K3aMeHy 26,7

Bujx koHTpoOJN: JK3aMeH
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4.2. 3aounas popma

. B 3aueTHbIX B akanem.
Bunsl yaeOHOM paboThI

eIMHULIAX qacax
OO0uasi Tpy10€eMKOCTh M CUUILIMHBI 10 Y4€0HOMY IJIAHY 4 144
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,33 12
Jlexuu (JIek) 0,22 8
JlabopaTopusie 3ansatus (J1ab) 0,11 4
CamocrositesibHas padora (CP): 3,42 123
KoHTrakTHas camocTosiTesnbHas paboTa — —
IloaroroBka k 1a60paTOpHBIM paboTam 0,42 15
CaMOCTOSATENTFHOE U3YUEHUE Pa3IeTIOB JUCITUTUTMHBI 3 108
JK3aMeH 0,25 9
KoHnTakTHas paboTa — mpoMeXyTo4Hast aTTeCTalus 025 0,4
[ToaroToBKa K 9K3aMeHY ’ 8,6

Bua konTpoas: JK3aMeH
o B 3auernsix | B actponom.
Buner yue6HOIM paboTh

CIMHUTIAX gacax
OO0uiasi TPyA0€eMKOCTh AUCIUIIMHBI 110 Y4e0HOMY IJIAHY 4 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,33 9
Jlexuu (JIek) 0,22 6
JlabopaTtopusbie 3ansatus (J1ab) 0,11 3
CamocrositesbHas padora (CP): 3,42 92,25
KonTakTHas camocrositenbHas paboTa — —
IToaroroska K 1abopaTopHbIM paboTam 0,42 11,25
CaMOCTOSATETFHOE N3YUCHUE Pa3ICIOB AUCITUTUIMHBI 3 81
IK3aMeH 0,25 6,75
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIUs 0,3

0,25
IToaroroBka K 3K3aMeHy 6,45
Bua konTpoJis: DK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI

«IIpouecchbl 1 annmaparbl Xumuuyeckoil Texnosorumw» (b1.6517)

1. lleqxp OMCHUIUIMHBI — BMECTE€ C JUCHHMIUIMHAMU OOIIEH XUMHUYECKON TEXHOJIOTHH,

XUMHUYCCKUMU IIpoHecCaMu MU PCAKTOpaMH W JPYIUMU,

CBA3aTb

OOIIIeHAYYHYI0O H

O6H.I€I/IH)KCHepHYIO MNOATOTOBKY XHMHKOB-TECXHOJIOTOB, YTO HeO6XOI[I/IMO IIpu IMOATOTOBKE
6aKaJ'IaBpOB [0 AaHHOMY HAIIPaBJICHUIO JUIA HaquO'HCCHeHOBaTeHBCKOﬁ n HpaKTH‘ICCKOﬁ

paboTHI HA IPEANIPUATHSX.
2.B pesyabrare
0akaJlaBpUATAa 0JIKEH

N3Yy4YCeHHUS AUCHUIIJIUHBI

o0yuawumuiics

mno

nporpamMmme

Obaaoams crnenyromumu odmienpodeccruonanbubiMu (OITK) koMnereHusIMu:
— CIOCOOHOCTHIO M TOTOBHOCTHIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JMCIHUILIMH B ipodeccuonansHoil nesrenbHoctr (OITK-1);

— TOTOBHOCTBIO HCIIOJb30BaThb 3HAHUA O COBpeMeHHOﬁ (1)H3H‘ICCKOﬁ KapTUHE MMUDPa,
NPOCTPAaHCTBCHHO-BPEMCHHBIX 3aKOHOMCPHOCTAX, CTPOCHUHU BEIICCTBA IJId TIOHUMAHUA

OKpY>KaroIiero Mupa u sinernii npupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O CTPOCHMM BEIECTBA, NPUPOJIE XUMUYECKOU CBS3U B
Pa3NMYHBIX KJIaccaX XMMHUYECKMX COCIUHEHMH JUIsi TOHMMAHHUS CBOICTB MarepuaioB U
MeXaHW3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOMINX B OKpyx)atomeM mupe (OITK-3).

3name:
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— OCHOBBI TEOPUHU IMEPEHOCA UMIYIbhCa, TEIUIa W MacChl; MPUHIUIB (DU3HUECKOTO
MOJICTMPOBAHUS TIPOLIECCOB; OCHOBHBIEC YPABHEHUS JBMXKEHUS KUAKOCTEH; OCHOBBI TEOPUU
TEIUTONEPEIavur; OCHOBBI TEOPUU MACCOTIEpeIaul B CUCTEMAaX CO CBOOOIHOM M HETOIBHKHOM
rpaHulieil pazgena ¢a3; THIMOBBIE MPOIECCHl XUMUYECKON TEXHOJOTHUHU, COOTBETCTBYIOIIHE
amnmapaTbl U METObl UX pacyeTa;

— METOJbI MOCTPOCHHS AIMIUPUUYECKUX U TEOPETHUUECKUX MOJIEICH XMMHUKO-TEXHOJIOTHUYECKUX
MPOLIECCOB.

Ymemn:

— ONpenessiTh XapakTep MABUKEHUSA JKHAKOCTEH | Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MPOIIECCOB TEIUIO- M Maccollepeaun; pacCUUThIBaTh MapaMeTpbl U BRIOUpATh anmaparypy
JUTSI KOHKPETHOTO TEXHOJOTUYECKOTO MPOIIecca;

—  PacCUUTHIBATH OCHOBHBIE XaPAKTEPUCTUKH XUMHUKO- TEXHOJOTUUECKOTO MpoIecca, BLIOUpaTh
palMoOHATBHYIO CXEMY.

Bnaoemy:.

— METOJaMHU TEXHOJOTHYECKUX pAaCUETOB OTACIbHBIX VY3J0B M JCTaJed XUMHUYECKOTO
000pyI0BaHMUS;

— HaBBIKAMH MPOEKTUPOBAHUS TUIIOBHIX aNIapaTOB XUMHYECKOW MPOMBIIIIEHHOCTH;

— METOJaMHu  ONpENeNCHUs  PAIMOHAIBHBIX  TEXHOJOTHYECKUX  PEKUMOB  pabOTHI
000pyI0BaHUA.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Pasoen 1. l'uopoounamuueckue npoyeccol u annapamvi XuMu4eckot mexHoa02uu.

1.1. Beenenue B nucuumauHy. OCHOBHBIC TIOHSTHS U OTIPEICIICHHS.

IIpenmer mucuumimHbl  «lIpomeccel W anmapaTbhl XUMHYECKOW  TEXHOJIOTHN».
Knaccudukanus mnpoueccoB. HenpepsiBHBIE U MEpUOAMYECKHE,  CTAllMOHApHBIE U
HECTaIMOHAPHBIE MTPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TIPOIIECCOB M OOIIHME TPHHIMIBI pacueTa amnmapaTroB
XUMHAYECKOM TEXHOJIOTHH.

Kunkoctu u rasel. Knaccubukanus sxuakocreit. MneansHas xuakocts. KamenbHbie u
yrnpyrue KuUJAKOCTH. Cuibl, ACHCTBYIOIIME B KUJIKOCTH: MAacCOBbIE M TIOBEPXHOCTHBIE.
HamnpsbkeHus B )KUIKOCTSX W Ta3ax (TaHTeHIIMaIbHbIC M HOpMaiibHbIe). CBOWCTBA KUIKOCTECH.

Mogenb HenpepsiBHOU cpebl. [ToHATHE PU3NYECKOTO IIEMEHTapHOTO 00beMa.

1.2. OcHOBBI TEOpHH TIIEpEHOCA.

OCHOBBI TEOpHUH SBJICHHUI ITEPEHOCA: aHATIU3 MEXaHU3MOB, MOJICITMPOBAHUS B pa3pabOTKH
0000IICHHBIX METOJIOB pacyeTa TUAPOMEXaHUYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX IPOIIECCOB
u anmaparoB. DEHOMEHOJIOTHYECKUE 3aKOHBI IEpEeHOoca HMIYJbCa, MacChl M SHEPrHUH.
MounekynapHbelii M KOHBEKTHBHBIM mepeHoc. OOmme 3aKOHOMEPHOCTH THAPOJIWHAMUKH,
TeIUIoNnepelayd M Maccorepenayd. B3auMocBsA3b 3TUX MPOLECCOB B MPOMBIIIICHHON
anmnapatype. Poub siBJeHHI epeHoca NPy XUMUYECKUX ITPEBPAIICHUAX.

MarepuanbpHble W DHEpreTuyeckue (TEIIoBbIe) OajaHChl; OINPECIICHHE MacCOBBIX
MOTOKOB W DHEPreTUYECKUX 3aTpaT. YCJIOBUS PABHOBECUS M ONPEACIICHUE HampaBiICHUS
mpoueccoB mepeHoca. OOmwmil BUJ ypaBHEHHH CKOPOCTH TMPOIIECCOB; IBIXKYIIHE CHIIBI U
KHHEeTH4YecKue KodpPuiuenTsl. JIuMuTHpyomume cTaauu.

1.3. T'umpocraTuka.

Huddepenunanpabie ypaBHEHHS paBHOBecus Oiinepa. [lokosimascs >KUIKOCTh MO
neicTBUEM CUIIbl TskecTU. OCHOBHOE ypaBHEHME TMAPOCTATHKHU. lIpakThueckue npuiokeHus
OCHOBHOTO YPaBHEHUS TUAPOCTATUKH.

1.4. TunpoauHamMuKa.

bananc cun  npu  IBMOKEHHH  BA3KOM  HECKHMMAEMOM  JKMAKOCTH. YPaBHEHHE
HEPa3pBIBHOCTH (CIUIOIIHOCTH) MOTOKA. YpaBHeHne HaBbe-CTokca U ero Gu3n4ecKuil CMBICI.

[Tono6HOe mpeobpazoBanue ypaBHeHuss HaBbe-Crokca. bespazmepHbie mepemMeHHbIE -
KpUTEpUU TUAPOJMHAMUYECKOro moaoous (Ditnepa, PeitHonbaca, @pyaa, TOMOXpPOHHOCTH), UX
(buznuecKkuit CMBICT; TapaMeTpHYecKue KpuTepuu. KpurepuaaibHOE YpaBHEHHE IBUKCHUS
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BSI3KOM KUJKOCTH.

VYpaBHeHue IBIWKEHUsS Oiiepa. DHEPreTUUYECKUd OallaHC CTAMOHAPHOTO JIBHXKCHMS
UJCANIbHON XUIKOCTU. YpaBHEHHME bepHymM [ UACAIBHOM M PEAIbHOM XKUAKOCTH. Ero
NPaKTUYECKUe MNPUIOKEHHUS (UcTedeHue >xuakocteii, Tpyoka Ilurto-llpanaris). IlpuHumme!
U3MEpEHUsT  CKOpOCTEi M pacxoJOB  JKUAKOCTH  JPOCCENbHBIMM  IpubopamMu U
ITHEBMOMeETpUYeCKUMHU TpyOkamu. OmnpeneneHue pacxoJOB IpU UCTEUEHUU KUJKOCTEH uepes
OTBEPCTHS WA HACAJKHU.

l'unpomHamMuyeckue pexXUMbl IBKEHUS KUJIKOCTEN: JaMUHAPHBIN U TypOYJIEHTHBII.

Uucno PeliHosibaca M €ro KpUTHYECKHE 3HA4YCHHs. MeEXaHu3Mbl JIAMHUHAPHOTO U
TypOynenTHoro teuenuii. [lonsrue TypOynentHoctu. IlpencTaBieHuss 0 THAPOAMHAMHYECKOM
IIOTPAaHUYHOM CJIO€ IIPU TEYEHHUHM 10 TpyOaM U KaHajlaM U Ipu 0OTEKaHUU Tell.

Pacuer auamerpa TpyOONpOBOJOB U ammapaTroB; BBIOOp CKOpPOCTEH TIOTOKOB U
ONTUMAJIFHOTO JIMAMETPa TPYOOTIPOBOIOB.

Pacnipenenenne ckopocteil mo paanycy TpyObl TOCTOSIHHOTO CEUEHUs TIPU JIAMUHAPHOM
CTAallMOHAPHOM TE€YEHUMU.

Teuenue B TpyOax u xaHaynax. Onpeaesnsioninil NonepeuHslii pa3Mep MNoToka B KaHaJIax
MIPOM3BOJILHOM (POPMBI: THIPABINYECKUIN PaUYC, SKBUBAJICHTHBIN TUaMETP.

I'mppaBnnueckoe CONMpPOTUBIIEHUE MPU TEUECHHUH JKMJIKOCTEW M ra3oB. Pacder mortepp Ha
Tpenue (ypaBHeHue [lapcu-BelicOaxa) m Ha MecTHbIe comnpoTuBieHUs. COOTHOIIEHHUS W
HOMOTpaMMBbI Uil pacyera Ko3(dduuueHta TpeHHs. 3aBUCHMOCTH MEXIy pacxoIoM U
nmepenajgoM JaBiieHHs. Pacder Hamopa IS NEpEMEIIEHMs JKMIKOCTEH Yepe3 CHCTEMY
TPyOOIIPOBOJIOB U aIlapaToB.

1.5. [lepemernieHue KUIKOCTEMH.

[Tepemenienne KUIKOCTEH C TOMOIIBIO MAaIlIWH, MOBBIAIOMUX JaBieHHe. OOBEeMHBIE
(mopurHeBbIe, POTAIIMOHHBIE W Jp.) W AMHAMUYECKUE (IIEHTPOOESKHBIE, OCEBBIC M JIP.) HACOCHI.
OcHOBHBIE TapamMeTpbl pabOThl TUAPABIMYECKMX MAIIMH: MPOU3BOJUTEIBHOCTb, HAIoP,
mortHocTh, KIT/I.

Pacuer Hanopa u moTpedIsieMoi MOIIIHOCTH; MOA00P ABUTATENS K Hacocy. OnpeaeneHue
JOIYCTUMOM BBICOTBI BCAChIBaHMsl. SIBICHHE KaBUTALlMU U €T0 NIPENOTBPALLECHUE.

OcobeHHocT pabOThI, COMOCTABICHHE U OOJACTH NPHUMEHEHHMsS OCHOBHBIX THIIOB
HAacOCOB - IEHTPOOEKHBIX, MOPLIHEBBIX (IUTyHXKEpHbIX) U ap. CBsA3b Hanopa, MomHoctu U KITJ]
C IPOM3BOJIUTEIBHOCTHIO (XapaKTEpUCTHKH HacocoB). PaboTa HacocoB Ha ceTb M UX BBIOOD;
pEryJlIMpoBaHue IPOU3BOAUTEIBHOCTH.

Paszoen 2. Tennosvie npoyeccol u annapamol XuMu4ecKotl mexHoI02uu.

2.1. OcHOBHBIE NOHATHS U ONPENIENIEHUS B TEIUIONepeiaye.

OCHOBHBIE TEIUIOBBIE MPOLIECCH] B XMMUYECKON TEXHOJIOTHH: HarPEBAHNE U OXJIaXKICHUE,
KOHJICHCALIM [1apOB U UCIIAPEHUE )KUIKOCTEH.

CranuoHapHbI U HECTALlMOHAPHBIN NIEPEHOC TEIUIOTHL. TemmeparypHoe mnoje, TpaaueHT
TEMIIEpPaTypbl U TEIUIOBOM MOTOK; TEILIONEpeaaya U TeIooTaaqa. TemrnepaTyponpoBOJHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CpEbI.

2.2. Ilepenoc sHepruu B GopMe TEIUIOTHI.

TennoBoit OanaHC Kak YacTHBIM ciyyail sHepreruueckoro OanaHca. OrmpeneneHue
TEIUIOBOW HArpy3Kd ammapaTa NpU H3MEHEHUH U 0e3 M3MEHEHHs arperaTHOro COCTOSHHSL
Pacxon remnonocurenen.

JuddepennnanbHoe ypaBHEHHE IlepeHOca SHEpruu B (OpMeE TEIUIOTHI, YpaBHEHHE
®ypre-Kupxroda 1 TerionpoBoHOCTH.

CranuoHapHbIi NEpEHOC TEIUIOTHI Yepe3 IUIOCKHE W LWIMHIPUYECKHE CTEHKH.
CoueTtanue MEXaHMU3MOB MIEPEHOCA TEIIOTHI (TETUIONPOBOJHOCTH, KOHBEKIIMH, U3JTyYSHHUS).

KoHBekTHuBHBIN IepeHOC TEIUIOThl. be3pasMmepHble nepemeHHble — uuciaa Hyccenbra,
[lexne, [Ipanarns, I'pacroda, @ypre. Pacuer k03(h(HUIIMEHTOB TEMIO0TIa4uu IPU BBIHYKICHHON
U €CTECTBEHHOW KOHBEKIIUM.

TennmooOMeH mpu U3MEHEHUHU arperatHoro coctosiHus. Konpencauus mapos. dopmyna
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Hyccenpra. TennooOMeH pu KUIEHUH.

PannanTHbll TemonepeHoc. B3anmMuHoe wu3nydeHue Ten. PaauMaHTHO-KOHBEKTHUBHBIN
IIEPEHOC TEIUIOTHl. Pacyer motepp TEIUIOTHI almapaTaMM B OKPY)KAlOIIYIO CPely M TEIIOBOM
n3ossui. OCHOBHOE ypaBHEHUE TEILIONEPEaAYH.

2.3. Tennonepeaua B MOBEPXHOCTHBIX TETNIOOOMEHHUKAX.

Tennomnepenaya B MOBEPXHOCTHBIX TEIIOOOMEHHUKAX. AJJIMTUBHOCTh TEPMHUYECKUX
conpotuiieHud. CpeqHss ABWXKYIIAs cuia Temonepenadn. OnpeaeneHue cpeaHeil IBUxKyei
CHJIBI B ammaparax pa3jiuyHbIX KOHCTPYKIMH. B3amMmHOe HampaBiieHHE JBIKCHUS
TerioHocuTeneil. Pacuer moBepXHOCTH TEMII000MEHHUKOB.

CrniocoObl TOABOAA M OTBOAA TEIUIOTHI B XUMHYECKOW TeXHOJIOTHH. TpebGoBaHus,
npeapsBisieMble K TemioHocuTensiM. OOOrpeB BOASHBIM MapOM, BBICOKOTEMIEPATYPHBIMU
OPraHWYECKUMH TEIUIOHOCUTENISIMH, TOTIOYHBIMHU razamu. CrocoObl snekTpoodorpeBa. OTBOJ
TEIUTOTHI BOJIOH, BO3/IyXOM M HU3KOTEMIIEPATYPHBIMHU TETIOHOCUTEIISIMU.

TenmooOMeHHbIe amnmaparbl; WX Kinaccuukanus. OCHOBHBIE THITBI TOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuarble, IUTaCTHHYATBIe,  amNliapatbl C  [EePEMENIMBAIOIUMH
ycrpoiicTBaMu U T.11.) CMecUTeNnbHbIE TeIUIOOOMEHHUKU: TPAJMPHU, KOHJICHCATOPHI CMEIICHHSL.
Bri0op onTuManbHBIX KOHCTPYKIMH M YCIOBHH OSKCIUTyaTallid TEIJIOOOMEHHBIX ammapaTos.
OCHOBHBIE TEHICHIINN COBEPIICHCTBOBAHMS TEIUIOOOMEHHBIX aIllapaToB.

Pasoen 3. [lpoyeccol u annapamel pasoenenus 2omoeenuvix cucmem. (OcHogHble
MAccoobMeHHble NPoYeccyl).

3.1. OcHOBHBIC TIOHATHS H OTIPENICIICHUS] B Maccorepeage.

Knaccudukanus mnporeccoB maccooOMmena. OCHOBHBIE TIOHSATHS U OINPEJCIICHHS.
[Tpormeccrr co cBoOOAHOM M (UKCHPOBAHHOW TpaHUIlel pasfena (a3 u ¢ pasuenstonied dasbl
neperopoakoit (MemoOpanoii). Hocurenu u pacnpenensiembie BemecTBa. CocOObI BBIpAKEHUS
cocTana (a3.

OU3NKO-XUMHUYECKHUE OCHOBBI MacCOOOMEHHBIX MpolleccoB. PaBHOBeCHbIE YCIOBHS U
OmNpeNeJiCHUE HampaBlieHUs TiepeHoca BemecTBa u3  ¢aszel B ¢dazy. KoadduuueHTs
pacnpenenenus. [lonsarue o macconepeaaye 1 MaccooTaaue.

KoHuenTpauronHoe noje, rpafieHT KOHIEHTpaluu, OO0Iui U yIelIbHbIH TOTOK MacChl.
MonekynsapHas quddy3us B )KUIKOCTAX, razax (mapax) ¥ TBEPABIX TeJax.

3.2. MexaHu3Mbl IEPeHOCa MaCCHI.

YpaBHeHHE HEPA3PBIBHOCTH IS IBYXKOMIIOHEHTHON CHCTEMBI.

HuddepenunanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCAa MACChl B OMHAPHBIX Cpefax.

Juddy3noHHBIN MOTPAaHUYHBIN CIIOH; TPO(HUIN KOHIIEHTPAIIUKA U CKOPOCTEH B MOTOKAX.

Koaddunumentst maccootnaun. OCHOBHBbIE MOJENbHBIE MPEICTABICHUS O MeXaHU3MeE
MaccOOTJauu.

MopenupoBanue KOHBEKTUBHOTO MaccooOmena. Uucna Hyccenbra, Ilekne, [Ipanaris,
®dypbe U 1Ip., UX PUINIECKHUI CMBICII, aHATIOTHH C TETUIOBBIM MOA00MEM MPUMEHUTENBHO K Ta3aM
u KuAkocTsM. Pacyer ko>pHUIMEHTOB MaccoOoTAauM B ammapaTax pa3iHYHbIX THUIOB IO
ypaBHEHUSIM ¢ 6e3pa3MEpHBIMH ITEPEMEHHBIMU.

Macconepenaya. OcHOBHOe ypaBHeHHEe Maccomnepenaud. COOTHOIICHHE MEXKIY
kodhuIMeHTaMl  Maccolepeiady M MacCcoOTHaud,  aIJIMUTUBHOCTh  JU(D(PY3nMOHHBIX
conpotuBieHuit. uTeHCHpUKaIus Maccomnepeadyd MyTeM BO3JCHCTBUSA Ha JIMMUTHPYIOIIYIO
CTaJUIO.

Bnusnue ycnoBuil (Temmeparyphl, JaBI€HUS, KOHIIEHTpAllMil) Ha HalpaBJICHUE
MaccoIepeHoca Ha mpuMepax abcopOIum; MPUHILUIBI BBIOOpa aOCOpOSHTOB.

3.3. ®a3zoBoe paBHOBECHE.

MartepuanpHblii OanaHC HEMPEPHIBHOTO YCTAHOBHUBIIETOCS MpOIlecca MPH Pa3IUYHBIX
Croco0ax BRIPAKEHHsI COCTaBOB (pa3 M UX pacxo0B; YpaBHEHUs pabOUMX JIMHUH.

[IpenenpHble  KOHIEHTPALMU  paAcHpeiesieMOro KOMIIOHEHTa B OTAalouled u
u3BNeKamomend (azax AIS TPOTUBOTOYHBIX MPOIECCOB. MakCHMaabHO BO3MOXKHAsI CTENEHBb
W3BJICYEHUS, MUHUMAJIBHBIA U ONITUMAIBHBIN PacXo/Ibl U3BIIEKAOIIEH (hasbl.
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3.4. Metoap! pacuéTa pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX amlaparoB.

Pacuer mnomepeuHoro cedeHusi (nMaMeTpa) KOJOHHBI; HPEIENbHO JIOMYCTHUMas U
HKOHOMHYECKHU ONTHMAaJIbHAst CKOPOCTHU CILIONIHOM (pa3bl.

ParmonanbHbIi BEIOOP B3aMMHOTO HalpaBlIeHUs ABMKEHUS (a3 U OpraHu3aliy MOTOKOB
B MaccoOOMEHHBIX ammaparax. Pacuer MaccOOOMEHHBIX MPOLIECCOB U alIaparoB JUII CUCTEM C
OJTHUM pacIipe/ieNiieMbIM KOMITIOHEHTOM. OCHOBBI pacueTa BBICOTHI MacCOOOMEHHBIX armapaToB
C HETPEPHIBHBIM U CTYIEHYAaThIM KOHTAaKTOM (a3. J[Ba OCHOBHBIX METOAA pacueTa: Ha OCHOBE
KOX(QQHUIIMEHTOB Maccolepeiayd U Ha OCHOBE MOHSATHS TEOPETUYECKOH CTYNEHH pa3/IeieHusl.
[lonsTHEe umclia eAMHUIl NIEpPEeHOCca U BBICOTHI €AMHHUILBI NepeHoca. dakTop Maccomepenayu.
CpenHss [BWXKyLas Ccuwia Maccolepefadd. BiusHuEe NpoJOIbHOIO IE€peMENIMBaHUA Ha
CPEIHIOI JBMXKYIIYIO CUly Macconepeaauyu. llponeaypa pacuera, ocHoBaHHasi Ha OOBEMHBIX
ko3¢ punmenTax macconepeaayn. I'paguueckuii 1 aHATUTUYECKUI METO/IbI pacyera.

Pacuer BBICOTBI MacCOOOMEHHBIX AamNIapaToB CO CTYNEHYaThIM KOHTAakKTOM (a3.
OddextuBHOCTh cTyneHu 1mo Moapdpu. CBsa3p umcna eauHHI] nepeHoca u JokaabHoro KITJ]
cryneHd 1o Mbpapdpu. UucieHHBIH pacyeT «OT CTYNEHU K CTYNEHH» U €ro rpaduyeckas
HMHTEpIpPETALUA C UCIIOJIb30BAHUEM «KWHETHYECKOW JTMHUM». Y4eT CTpYKTyphl MOTOKOB 1 KII/]
tapenku. OcoOeHHOCTH pacyera TapesibyaThiX KOJOHH Ha OCHOBE IMOHSATHS TEOPETUUYECKOU
Tapenku. Ynucao qeCTBUTENbHBIX U TEOPETUYECKUX TapeloK. DPGEKTUBHOCTb TAPEIIKH.

PanmonanpHbIi BEIOOp B3aUMHOTO HampaBieHUs! ABMKEHUS (a3 U opraHu3alii IOTOKOB
B MacCOOOMEHHBIX arlraparax.

3.5. A6copOuus.

OO0mwue TpUHIMIBI YCTPOWCTBAa W KIAacCH(HKAIMS ammapaTtoB JUIsi MacCOOOMEHHBIX
MIPOLIECCOB B cucTeMax '"ra3(map)-kuakocts". OCOOEHHOCTH KOHCTPYKIIM abcopOepoB.

OcHOBHBIE THUIBI U OOJACTH TMPUMEHEHHsI aOCOpPOEPOB: HACATOYHBIC M TapesibuaThie
KOJIOHHBI, allaparbl CO CIUIOMIHBIM M CEKIIMOHHMPOBAHHBIM 0apOOTa)KHBIM CJIOE€M, alnapatkl C
JHUCIIEPTUPOBAHUEM KUKOCTH.

CxeMbl  aOCOPOIMOHHO-IECOPOITMOHHBIX YCTAHOBOK C BBIJCIICHUEM H3BJICYCHHOTO
KOMIIOHEHTa W pereHepanuei abcopOeHTa (mecopOrMeld NMpW TMOBBIIMICHHOW TeMIIepaType,
MOHMXEHUEM JIaBIICHUS, OTAYBKOM MHEPTHBIM HOCUTEIIEM).

3.6. Iuctmmsanus. Pextudukarusi.

Paznenenue aucTmisIMen )KUAKUX TOMOTEHHBIX CMECe U CXKMIKEHHBIX ra3oB; 001acTH
IIPUMEHEHHs 1 0COOEHHOCTH ITPOBEIECHUS MPOLIECCOB IPU PA3IUYHOM JABJICHUH.

[TapoxuIKOCTHOE paBHOBECHE JUIl CHCTEM C IOJHOW M OrpaHWYEHHOW B3aUMHOMN
pacTBOPUMOCTBIO M €r0  BIMSHME HAa  BO3MOXHOCTb  pa3JelieHHsT KOMIIOHEHTOB
IUCTUIUISLMOHHBIMU MeTolaMu. PacdeT paBHOBeCHs JUIsl U€aTIbHBIX OMHAPHBIX CMECEH.

IIpoctast n ¢pakunOHHAs MeEperoHka; NeperoHka c aeduermaunued. MaTepuanbHbII
OanaHc, pacyeT BbIXOJa MPOJYKTa U €ro CPeHEro CocTaBa IpH MEpPEeroHKe OMHAPHBIX CMECEH.
CxeMbl ycTaHOBOK. TemoBble OajJlaHCBl M pacyeT pacXoJOB TEIUIOHOCUTENEeH Uil 3THUX
IIPOLIECCOB.

Pextudukarus. OU3MKO-XUMHUYECKHE OCHOBBI M OCOOEHHOCTH YCIOBUI HpPOBEAECHUS
nporeccoB. CxeMbl YCTaHOBOK JUIsi HEIIPEPHIBHOM U NMEPUOANYECKON peKTHU(PHUKALUKU OMHAPHBIX
cMmeceil. OcoOEHHOCTH YCTpOICTBa annaparoB (HacaJ0YHbIX U Tapelb4yaThlX KOJOHH) M BbIOOpa
PEKUMOB HMX pPaOOTHl MpH peKkTUPHUKAIMKU (IO CcpaBHEHUIO ¢ abcopbumeit). OcoOeHHOCTH
YCTPOMCTBA U BapUaHTHI pabOThI UCTIapUTEIeH U Ie(IerMaTopoB.

MojenupoBaHie U pacueT MPOLECCOB M amlmapaTroB MPH HEMPEPbIBHON pEKTH(PHUKALUU
OuHapHbIX cucteM. OCHOBBI YHMCICHHOTO U I'pad0aHATUTHYECKOT0 METOA0B. MarepuaabHbII
Oananc. PabGoune nuHMu. OrmpenesneHUe MUHUMAIbHOIO M pabouero (aerMoBoro 4ucia.
TennoBoil GamaHC W pacueT pacxoJoB TermjoHocuTened. [IpUHIUIBI TEXHUKO-9KOHOMHYECKON
ONTUMH3AIMM TpU pacyere pabodero (QIerMoBOro 4YMCHIa, pa3MepoB ammapaTypel U
sHepreTuueckux 3arpar. OCHOBBI pacueTa TapenbyaThIX M HACAJOYHBIX PEKTH(PHUKAIMOHHBIX
KOJIOHH.

Paszoen 4. I[lpoyeccvr u annapamsei pazoeneHuss 2emepoceHHblX Ccucmem (OCHO8Hble
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2uopomexanuyecKue npoyeccyl).

4.1. Paznenenue rereporeHHbIX cucteM. OCHOBHBIE IOHSTHS U METOIBI.

Knaccupukanuss >KUAKMX M Ta30BbIX Te€TEPOTEHHBIX CHCTEM: CYCIICH3WH, SMYIIbCHUH,
TNIEHBI, TBUIM, TyMaHbl. MaTepuanbHbIi OallaHC MPOIECCOB Pa3IeICHHS IeTEPOTCHHBIX CUCTEM.

Onenka 3((}eKTHBHOCTH W BHIOOP ONTUMAIBHBIX TPOIECCOB M  AalIaparoB UL
pa3aesieHus: FeTePOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKICHHUSL.

Pa3nenenne XMOKMX M Ta30BBIX CHUCTEM B IoJIe cuU TsbKecTh. Pacder ckopocrteit
CBOOOJTHOTO M CTECHEHHOTO OCAKJCHMS TBEPABIX YACTHIl IApOOOpa3HOW M OTIMYHBIX OT HEe
(hopM B TI0JI€ CHITBI TSDKECTH.

[Iponeccel oTcTanBaHUsA U YCTPOMCTBO aNIapaToB pPa3/eieHUs CYCIEH3HM, IMYJIbCUN U
nbulel. Pacyer moBepxHOCTH OCaKAEHUS U IMPOU3BOAUTEIBHOCTH OTCTOMHUKOB. Y CTPOWCTBO U
JENCTBUE IMKJIOHOB (TIPOCTHIX U OaTapelHbBIX), TUAPOIIMKIOHOB.

4.3. TeueHue *KUJKOCTH Yepe3 HEMOIBUKHBIE 36PHUCTBIE U TICEBI00KUKEHHBIE CIIOM.

3HaueHue THUJIPOJMHAMHMKHU 3E€pPHUCTBIX CJIOEB B Ipoleccax (UiIbTPOBaHUS, TEIIO- U
MaccooOMeHa, TeTeporeHHoro kataium3a U Jp. OCHOBHbBIE XapaKTEPUCTUKH JTHX CJIOEB:
JMCIIEPCHOCTD, Y/I€TIbHasl IOBEPXHOCTb, IOPO3HOCTh, IKBUBAJICHTHBIN JUaMeTp KaHajoB. Pacuer
TUIPaBIMYECKOTO COMPOTUBIIEHUS CJOS. [ 'MIpaBiIMYecKoe COMPOTHUBIIEHHE CIIOEB HAcaaoK
MIPOMBIIIJIEHHBIX MAaccO- U TEIII0O0OMEHHBIX anmnapaTosB.

PexxuMbl TedeHHs MOTOKOB B HAcaJ0YHBIX KOJOHHAX. ['MapaBinyeckoe CONPOTHBIICHHUE,
SIBJICHUSI TIOJIBUCAHUS, 3aXJICOBIBAHUS W MHBEpCUHU (Da3 M pacueT COOTBETCTBYIOIINX CKOPOCTEH.

l'unponuHamMuka TCEBIOOKMKEHHBIX (KMUIsiux) cioeB. OOnactb MNpUMEHEHUs
TICEBJI00KIKEHHUS. OcHoBHBIE XapaKTePUCTUKHU TICEBJ00KIKEHHOTO COCTOSIHHUSL.
I'unpaBnuueckoe conpoTtuBiieHre. Pacuer ckopocTeil ceBA00KUKEHUS U CBOOOAHOIO BUTAHUS,
BBICOTBI  IICEBJIOOKMKEHHOr0 cjiosl. OIHOPOJHOE W HEOJHOPOJHOE IICEBIIOOKHUKEHUE.
Oco0OeHHOCTH TICEBIOOXKIKEHUSI TOJUAMCIIEPCHBIX cjoeB. [IHeBMO- M TUIPOTPaHCHIOPT
3€pHUCTBHIX TBEPJBIX MATEPUAJIOB.

4.4. dunbTpoBaHUE CYCIIEH3UI M OYMCTKA T'a30B OT MbLIEH.

Crenn¢urka mMoBeaeHUs] OCAZAKOB KaK 3€PHUCTBIX CIIOEB: C)KMMAaeMble U HEC)KHMAaeMble
ocankd. Bumpl (uabTpoBaibHBIX IeperopoAok. @DakTophl, BIUSIOUIME Ha CKOPOCTh
¢bunbTpOBaHUS. ®unbTpoBaHUE npu MTOCTOSIHHOM CKOpOCTH (bunbTpOBaHUS.
DKCIepUMEHTAIBHOE OlpesiesiecHue KOHCTAaHT ypaBHEeHHs ¢uibTpoBanus. Kiaccudukauusa u
YCTPOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO W MEPUOJUYECKH padoTammux (UIbTPOB U
GUIBTPYIOMUX EHTPHUYT.

4. O6beM yueOHOMH THCHHIIINHBI

4.1. Ounas opma

Bceero CeMecTphl
. 5 6
Buner yue6HOI paboTh 3K Axap,. A
Ka. Axan.
q 3E q 3E q

OO0masi Tpy10eMKOCTh M CUUILIHHBI 110 Y4eOHOMY 10 | 360 5 180 5 180
ILUIAHY

KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 356 | 128 | 1,78 | 64 |1,78 64
Jlexuunu (Jlek) 1,78 64 (089 | 32 (089 | 32
[TpakTnueckue 3anstus (113) 1,78| 64 |089| 32 |0,89 32
CamocrositesbHas padora (CP): 444 | 160 | 2,22 | 80 | 2,22 80

KoHrakTHas caMocTosTeIbHAS pa60Ta

CaMmocTosaTenpHOE u3ydeHue pasznenon nuciurumnel | 4,44 | 160 | 2,22 | 80 | 2,22 80

OK3aMeH 2 72 1 36 1 36

KoHnTakTHas paboTa — mpoOMeKyTOYHAsI ATTECTAIIHS 5 0,8 1 0,4 1 0,4

IToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bujx koHTpoOJIA: JK3aMeH JK3aMeH
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Bcero . CemecTpsbl -
Bunsl yaeOHOM paboThI 3K AcTp. ACTD. ACTD.
a | 3E [2OP] 3E | AP
OO0masi TPy10€eMKOCTb I CHUIIIMHBI 110 Y4eOHOMY 10 270 5 135 5 135
IJIAHY
KonTakTHasi paboTa — ayANTOPHBIE 3aHITHSI: 356| 96 |1,78| 48 |1,78| 48
Jlexuu (JIek) 1,78| 48 1089 24 |0,89| 24
ITpaktnyeckue 3austus (I13) 1,78 48 (089 | 24 |089| 24
CamocroniTesnnasi padora (CP): 444 120 (222 | 60 | 222 | 60
KoHTakTHas camocTosiTenbHas padboTa — — — — — —
CaMocTosTeIpHOC U3yUeHue pas3enoB qucrmumael | 4,44 | 120 | 222 | 60 | 2,22 | 60
IK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 5 0,6 1 0,3 1 0,3
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bua konTpoas: JK3aMeH JK3aMeH
4.2. 3aounas hopma
Bcero n CemecTpsl .
Bupr yue6HOM paboThI 3K Axap,.
q 3E AKI?JI. 3E AKL';UI.
OO6mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 Y4eOHOMY 10 | 360 5 180 5 180
TJIAHY
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,89| 32 |044| 16 |0,44 16
Jlexuu (JIek) 0,44 | 16 | 0,22 8 0,22 8
[Tpaktuueckue 3ansatus (113) 0,44 | 16 | 0,22 8 0,22 8
CamocrositesibHas padora (CP): 8,61 | 310 | 4,31 | 155 | 4,31 | 155
KoHTakTHas camocTosiTeNbHas padoTa — — — — — —
CamocrosTensHOE u3ydeHue pasaenoB auciuummasl | 8,61 | 310 | 431 | 155 | 4,31 | 155
JK3aMeH 0,5 18 | 0,25 9 0,25 9
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 05 0,8 025 0,4 0.25 0,4
[ToaroToBka K 3K3aMeHy ' 17,2 ' 8,6 ' 8,6
Bua konTpoJis: DK3aMeH DK3aMeH
Bceero . CemecTpnl 5
Bunsl yueOHOM paboTh 3E Ac:p. - Achp. 3E Achp.
OO0masi Tpy10eMKOCTh IMCUUILIHHBI 110 Y4eOHOMY 10 270 5 135 5 135
TUIAHY
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 089 | 24 |044 | 12 |0,44 12
Jlexuunu (Jlek) 0,44 | 12 | 0,22 6 0,22 6
[TpakTnueckue 3anstus (113) 0,44 | 12 | 0,22 6 0,22 6
CamocrositesbHas padora (CP): 8,61 (232,5| 4,31 (116,25| 4,31 |116,25
KoHnTakTHas camocrositenbHas paboTa — — — — — —
CamocToaTenbHOE u3yueHue pasnienos nuciumumnel | 8,61 | 232,5 | 4,31 |116,25| 4,31 |116,25
OK3aMeH 051|135 (0,25| 6,75 | 0,25 | 6,75
KoHnTakTHas paboTa — mpoOMEKyTOYHAsI ATTECTAIIHS 05 0,6 025 0,3 0.5 0,3
IToaroroBka K 3K3aMeHy ' 12,9 ' 6,45 ' 6,45
Buja koHTpOJIA: JK3aMeH JK3aMeH
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AHHOTaN U padoyeil NPOrpaMMbl JUCHUIITIHHBI
«Oomas xumuveckasi texnosorus» (b1.518)

1. Heap AUCHMIUIMHBI — (QOPMHUPOBAHUE 3HAHMN B OO0JIACTH peaH3alMd XUMHUKO-
TEXHOJIOTUYECKUX TPOIECCOB C YUETOM (DU3UKO-XUMHUYECKUX OCOOEHHOCTEH MpPOTEKAIOIINX
peaknmii, BbIOOpa ONTHMAJbHBIX YCIOBHH peaqn3yeMBbIX IIPOILECCOB, BbIOOpa 3(PQEKTUBHBIX
PEaKToOpoB, MPUOOPETEHNUS HABBIKOB B COCTABICHHHM MATEPUAIBHBIX M TEIUIOBBIX OalaHCOB, B
pacuere MpPOLECCOB M PEAKTOPOB HAa OCHOBE MATEMaTHMYECKOTO MOJEIMPOBAHUS, NOJYyUEHHS
3HaHUN B 00J1acTH pa3pabOTKU 3HEProcOEeperawImx XuMuKo-TexHojaoruueckux cucreM (XTC),
0€30TXOAHBIX ¥ MATOOTXOAHBIX TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX MTPOU3BOICTB.

2.B pe3yjabTaTe uU3yYeHHMs JUCUMILIMHBI OOy4YalIMiici MO0 mporpamMmme
0akaJIaBpUATA J0JIKEH

Obnadams cnenyronumu oomenpodeccuoHanbHbiMu (OIIK) komneTeHusIMHu:

— CIOCOOHOCTHIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B TpodeccuoHanbHoi nesitenbHoct (OITK-1);

— TOTOBHOCTBIO HCIMOJb30BaTh 3HAHMS O COBPEMEHHOH (U3MUECKONH KapTUHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BEIEeCTBAa Uil IMOHUMAaHUs
OKpYy’KaroIiero Mupa u sisienunii npupo sl (OITK-2).

3namo:

— OCHOBBI TEOPUU XUMUYECKHUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO HCCJIEOBAaHUS B3aUMOJICHCTBUA XWMHUYECKHX MPEBPAIICHU W SIBICHUN
MepeHoca Ha BCeX MacCIITa0HBIX YPOBHSX;

— METOJUKY BbIOOpa peakTopa U pacuéra mpolecca B HEM;

— OCHOBHBIE PEAKI[MOHHBIE MTPOLIECCHI U PEAKTOPHI XMMHUECKON TEXHOJIOTUH;

— OCHOBHBIE MPHUHIMIIBI OPraHM3aldd XUMHYECKOTO MPOM3BOJACTBA, €ro HEPApXUUYECKYIO
CTPYKTYpPY, METOIbI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHUYECKHE TPOU3BOJICTBA.

Ymemy:

— paccuMTaTh OCHOBHBIE XapaKTEPUCTHUKU XUMUYECKOTO Mpoliecca;

— BBIOpaTh palMOHAIbHYIO CXEMY MPOU3BOJICTBA 3aJAHHOTO IIPOAYKTA;

—  OLIGHUTh TEXHOJOTUYECKYIO 3(h(HEKTUBHOCTD MTPOU3BO/ICTBA;

— BBIOpaTh Y)PEKTUBHBIN TUIT PEAKTOPA;

— TMPOBECTH pacdeT TEXHOJIOTMYECKUX MapaMeTpoB IS 33JaHHOTO IpoIlecca;

— OIpeAeTUTh MapaMeTpbl HAWIYyYIlIel OpraHU3aliy MPoliecca B XUMUYECKOM PEaKTope.

Braoemy:

— MeTojamu aHaiau3a 3PpPEeKTUBHOCTH PabOThl XUMHUYECKUX MPOU3BOJICTB;

— MeTOoJaMH pacyeTa M aHaiu3a MpPOIECCOB B XMMHUYECKHUX PEaKTOpax, OINpeAeTIeHHs
TEXHOJIOTMYECKHUX MOKa3aTeNeH;

— MEeTOoJaMH BbIOOpa XUMUYECKHX PEAKTOPOB.

3. KpaTkoe coaep:xkaHue T CHUILINHBI

Paszoen 1. Xumuueckas mexnonozus u xumuieckoe npou3800Ccmaso.

1.1. OcHOBHBIE OIIpEEeNEHHS U TIOJ0KEHUS.

Xumnueckas TexHoJIoTusl. OOBEKT XUMUYECKON TEXHOJOTHUH. MeXoTpacieBoil xapakrep
XMMHMUYECKON TEXHOJIOTMH. Pa3BUTHE XMMHMUYECKHUX MPOU3BOACTB MU XMMHUYECKOH TEXHOJIOTHH.
MecTo XUMHUYECKOH TEXHOJOIMH B MPOMBIIIICHHON cepe U METOI0B XUMUYECKOH TEXHOJIOTHU
B HEXMMHYECKMX OTpACIAX NPOMBIILUIEHHOCTH. CHCTEMHBI aHAIU3 CIOXKHBIX CXEM U
B3aUMOJICHICTBUII DJIEMEHTOB CXEMbl — IOHATHE U cojepxkaHue wmerona. Pdusmueckoe u
MaTEMaTHYECKOE MOAEIUPOBAHUE, ONPEACICHUE U OCHOBHBIE MOHSTHS, UX MECTO B HHXKEHEPHO-
XUMUYECKUX HUCCIENIOBAaHMAX W  pa3paboTkax. Mecro ¥ 3Hau€HHE HATYpHOIO U
BBIUMCIIUTENBHOTO SKcniepuMenTa. CoaepkaHue 1 3aJjauu yaeOHOro Kypca.

1.2. Xumudeckoe mpou3BOICTBO.

[loHsiTHE O XMMHYECKOM MpPOU3BOJACTBE. MHOTO(QYHKIMOHAIBHOCTE XHUMHYECKOTO
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npou3BojacTBa. OOmas CTPyKTypa XHMHUYECKOTO Npou3BoACTBa. (OCHOBHBIE MOJICHCTEMBI
XUMHUYECKOTO MPOU3BOACTBA. (OCHOBHBIE TEXHOJIOIMYECKHE KOMIIOHEHThl XHUMHUYECKOTO
IIPOU3BO/ICTBA.

KauectBeHHbIE ¥  KOJMYECTBEHHBIE IOKA3aTelld  XUMHUYECKOrO  MPOM3BOJICTBA:
TEXHOJIOIMYECKHUE, SIKOHOMUYECKHUE, SKCILITyaTal[MOHHbIE, COL[UAJIbHBIE.

1.3. CeIpbeBBIC PEeCYpChI, BOJA H SHEPTUSI B XUMUYECKOM ITPOU3BOJICTBE.

Krnaccudukarusi ChIPbEBBIX PECYPCOB IO  Pa3IUYHBIM IpU3HAKaM — (a3oBoMY
COCTOSIHMIO, TPOMCXOXKJICHUIO, HCTOYHHUKaM. MHUHEpanbHOE ChIpbe (PyAbl W TOJIE3HBIE
HCKOIAaeMbI€), OPraHMYeCKOe MPUPOJHOE ChIphe (TOpPIOYME MCKOTAEMBIC), PACTUTEIBHOEC U
KUBOTHOE CHIPhE, BTOPUYHOE CHIPhE€ — WX HCIOJIb30BAHHE W MYyTH mepepadoTku. OCHOBHBIC
CIOCOOBI IEPBUYHOM 00paOOTKU CHIPhs (0OOTaIeHNe, OUYMCTKA, IIOArOTOBKA K TPAHCIIOPTUPOBKE
u nepepabotke). [loHATHe, CYIIHOCTH W TPUMEPHI YIIYOJNEHUS WCIOIB30BaHUS CBIPHS,
KOMOMHHPOBAHUS MPOU3BOJICTB U KOMILUIEKCHOU MEPepabOTKU CHIPHSI.

3HaYeHHE M UCIOJIb30BaHWE BOJBI B XMMHUUYECKHX MPOU3BOJACTBAX. VICTOUHMKH BOJBI.
TpeGoBaHusi K TEXHOJOTHYECKOM W OBITOBOM Boje. [IpombllieHHass MOArOTOBKA BOJABI U
METOJIbI €€ OYUCTKU OT mpumeceil. OCHOBHBIE METOJbI KOHTPOJSI KayecTBa BOJbL. DKOHOMUS
BOJIOTIOTPEOJICHHS B TIPOM3BO/ICTBE. B0O100OOPOTHBIE CUCTEMBI.

Bunel ¥ HCTOYHMKHM SHEPruM B XHMHUYECKOM MPOMBINIJIEHHOCTH. Macitadbl
MOTpeOJIeHusT M CIMOCOOBI YMEHBIIIEHUsI JHEpreTudeckux 3arpar. CymHOCTh W TPUMEPHI
pereHepan W PEKyMepalud SHEPTHH. DHEPrOTEXHOJIOTHYECKHE CHUCTEMBbI. BTopuuHbIE
SHEPreTUYECKHUEe PECYPCHI.

Pazoen 2. Teopemuueckue 0CHOBbI XUMUUECKUX NPOUECCO8 U PeAKMOPOS.

2.1. OCHOBHBIC OTIPEJICIICHUS U TIOJIOKEHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX MpeBpaleHu i -
CTEXHOMETpUYECKHe, TepMOAMHAMUYECKUE, KuHeTudeckue. [lokazatenn XUMHUYECKOTO
MIpEeBpPALIEHUS — CTENEHb MPEBPALEHUs, BBIXO POAYKTa, UHTErpanbHast U n1uddepeHnnanpHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIINH U MPEBPALICHHSI pEareHTOB.

2.2. XUMHUYECKHE MPOIIECCHI.

Omnpenenenve. Krnaccupukanus XUMUYECKHX IMPOILIECCOB MO PA3IUYHBIM NPU3HAKAM —
XUMHYECKUM (BHJ XUMHUYECKOW peakluH, TEePMOJMHAMHUYECKHE XapaKTEpUCTUKU, CXema
npeBparieHuil) 1 Ga3zoBbIM (YHCIIO M arperaTHoe cocTosiHue (as).

I'oMorennsIit xumuyeckui nporecc. OnpeaeneHue U npuMepbl. BiausHue XUMUYECKHX
MIPU3HAKOB U YCIIOBUN MPOTEKaHUs Mpolecca Ha ero nokazaresnu. CriocoObl MHTEHCU(PHUKAIUY.

[lonsiTe onTtuManbHBIX TemmepaTyp. OnTHUMallbHble TeMIepaTypbl JUIsi 0OpaTHUMBIX U
HEOoOpaTUMBIX SK30- U IHJIOTEPMUYECKUX PEAKIIHIA.

I'ereporennslii (HeKaTATMTUYECKHI) XUMHUYECKU mpouecc. OnpeneneHre U MPUMEpBI.
CrpykTypa mpoiecca u ero coctaBisitomue (ctaauu). Habmogaemas cKOpOCTh XUMUYECKOTO
npeBpaieHus. O0nactu (pexuMbl) IPOTEKAaHUS MpoIlecca, JUMUTUPYIOLIAs CTaIus.

I'eteporennslii xuMuuyeckuii mporecc 'raz (KuUAKocTb) - TBepaoe". OOocHOBaHUE,
MOCTPOCHHUE U aHATN3 MAaTEMaTHYECKON MOJIEH ISl PeakIuii ropeHus (Moaeib ""CKUMAIOIAsCs
chepa") u TOmoxuMuyeckoil (Mozens "c HeB3zaumozeWcTByromuM siapom"). Habmromaemas
CKOPOCTh TpEBpAIEHUs, BpeMs MpEBpAllleHUuss U TYTH HMHTCHCU(PHUKAIUU ISl Pa3IMYHBIX
obnacTeii mpoTekaHus mporecca.

I'eteporennslii xuMuyeckuil mpouecc '"raz (GKUAKOCTH) - KUAKOCTh'. OOOCHOBaHUE,
MOCTPOCHHE M aHaIM3 MaTeMaTHdeckod mojenu. HaOmromaemass cKOpOCTh MpeBpaleHHUs U
obnactu nporekanus mpouecca. [lyru nHTeHCcubUKauy A pa3TUYHbIX PEKUMOB TIpoIiecca.

Karanutnueckuii mpouecc. Ompenenenue, Kiaccudukanusi, mpuMmepsl. [eTreporeHHbIN
Karajau3 Ha TBepAOM Karamu3atope. OOOCHOBaHME, MOCTPOCHHE W aHAU3 MaTeMaTHYeCKOU
MOJENTM Ha KaTATUTUYECKOW MOBEPXHOCTU M B MOPUCTOM 3epHE KaTanmuzatopa. HaOmromaemas
CKOPOCTh TpeBpamieHus u obractu mpoTekanust mnporecca. CTeneHb WCHOIb30BAHUS
BHyTpeHHe# noBepxHocTH. [lyTn nHTeHCH(UKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. XuUMHUYECKUE PEaKTOPBHI.
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Ormpenenende W Ha3HAYECHHE XHMHYECKOTO peakTopa. PeakTophl B XMMHYECKUX U
HEXUMUYECKUX OTPACIAX MPOMBIIUIEHHOCTH. (O030p TUIOB XUMHUYECKUX PEAKTOPOB, HX
CTPYKTYpPHBIE JJIEMEHTHI (pEakIMOHHAs 30HA, YCTPOWCTBAa BBOJA W BBHIBOJA, CMEIICHMUS,
pa3zieneHuss U pacrpeneseHusl MOTOKOB, TEIJIOOOMEHHbIE 3JEMEHTHI), OCHOBHBIE MPOIECCHl U
SIBJICHUS B HUX.

CucremaTu3zanus MpolECCOB B XMMHUYECKOM peakTope Mo MacumTaly MX MpPOTEKaHUS:
XUMUYECKasi pPEaKius, XUMHUYECKHW TIpollecC B DIIEMEHTApHOM OO0BbEME, TMpOIEeCcChl B
pPEaKIMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aUMOCBS3b M HEepapXuUuecKas CTPyKTypa
MaTeMaTHYeCKOH MOJeNH Ipolecca B peakrope. [Ipumepbl mporeccoB B pa3iMuUHBIX BUAAX
XUMUYECKUX PEAKTOPOB.

Krnaccudukarus mporeccoB B peakTopax 1o pa3indHbIM IPU3HAKAM - BHJI XUMUYIECKOTO
mpolecca, OpraHu3alusi IMOTOKOB pPEAareHTOB (cxema JBUKEHHS PEreHTOB Yepe3 peakTop,
CTPYKTYpa MOTOKOB B PEAKIIMOHHOW 30HE), OpPTraHM3aIlisl TeIUIOBBIX TTOTOKOB (TEIIOBOM PEKUM,
cXeMa TeruiooOMeHa), CTallHOHAPHOCTh MpoIlecca.

O6ocHOBaHME M TIOCTPOEHHME MaTeMaTHMUeCcKOil MoJenHu TMpoliecca B peakTopax
Pa3IMYHOIO TUIA KAaK CUCTEMbl YPAaBHEHUH MAaTEpPUAJIbHOTO M TEIUIOBOTO OallaHCOB Ha OCHOBE
JTAHHBIX O CTPYKTYyp€ MOTOKAa, XWMHYECKHX TPEBPAICHUSX, SBJICHHUSIX IMEpEeHOoca Terja u
BellecTBa M WX B3auMmojelcTBuu. CucremMarusamuss W KiIacCH(UKAIUS MaTeMaTHUYeCKHUX
MoJieJiel MPOoIIeCCOB B PEaKTOpax.

N3oTepmuueckre MpOIECChl B XUMHUUYECKOM peakTope. BimsHME CTPYyKTypbl TOTOKa
(uneanbHOE CMEUIEHHWE U BBITECHEHHE), CTAllMOHAPHOCTH TMpoliecca (MPOTOYHBIM U
MEePUOIUUECKHIT), TapaMeTPOB U YCIIOBUN MPOTEKaHMs Ipolecca (TemMrepaTrypa, KOHIEHTpalus,
JaBJeHue, 00beM peaKIIMOHHON 30HbI, BpEMs), BUJIa XUMHUYECKON peakiuu (MpocTasi U CIOXKHAas,
obpatuMass W HeoOpaTUMas) W €€ IMapaMeTPOB Ha MPOQMIM KOHIICHTPAIMH W TIOKA3aTelu
mpolecca B peaktope (CTeneHb MpeBpalleHus, BBIXOJ IMPOJYKTa, CEIEKTHBHOCTh IPOIECCca).
OcHoBbl pacyera mpouecca B peaktope. CormoctaBieHne 3(QQPEKTUBHOCTH MPOLECCOB B
peakTopax, ONMChIBAEMBIX MOJEISIMU UIEAIBHOIO CMEIIEHHS U BBITECHEHUSI.

Hewnszorepmuueckne mnponeccbl B XUMUYECKHX peakropax. OpraHuzanus TEIUIOBBIX
IIOTOKOB U PEKUMOB B XUMHUUYECKHX peakTropax. Pacnpenenenue temrepaTypsl, KOHUEHTpauui U
CTENEHU MPEBPALLECHUS B PEAKTOPE B PEXHUMAX HJICATBHOIO CMEIIEHUS W BBITECHEHMS,
anuabaTuyeckoM M c TemiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH IMPEeBpallleHus B
anuabatuueckoM 1mponecce. ComocTraBieHHE C€ HU30TEPMUYECKUM pexuMoM. Yucino u
YCTOMYHMBOCTh CTAlMOHAPHBIX PEKUMOB B PEAKTOPAX UI€AJTBHOIO CMELICHHUS.

2.4. TIpoMblIILIEHHBIE XUMUYECKHE PEAKTOPBHI.

Ha KOHKpeTHBIX mpuUMepax MNPEeIMETHO PacCMATPUBAIOTCS IPOMBIIUIEHHBIE PEAKTOPBI
JUIsl IPOBEACHUS] TOMOT€HHBIX, T€TEPOr€HHBIX U KAaTAIUTUYECKUX IIPOLECCOB — TUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHKU U OCOOCHHOCTH peXUMa, 001acTU UCTIOIB30BaHUSI.

Paszoen 3. Xumuueckoe npouzso0cmeo, Kak XumMuKo-mexHoi02UuecKkas cucmemd.

3.1. CtpykTypa 1 ONMCaHUE XUMHUKO-TEXHOJIOTUUECKON CUCTEMBI.

XUMHYEeCKOe MPOU3BOJACTBO Kak XxuMuKo-TexHojorumdeckas cuctema (XTC). INonstue
cucteMbl M XTC. CocraB XTC: »iaeMeHTH, CBs3M, MOACHUCTeMBL. OiemeHTbl XTC,
KJaccu(UKaIus Mo BUAY MPOIECCOB M HazHaueHHUI0. TexHomornyeckue cBsizu dneMeHToB XTC
(motoxm). IlocnenoBatenvHasi, NapaienbHas, pa3BETBICHHAs, IOCIEIOBATEILHO-00BOIHAS
(6aiinac), oOpaTHas (pEIHMKIT) TEXHOJIOTHYECKUE CBSI3U. X CXeMbl M Ha3HAYEHUE.

Omnucanue XTC. Buasl moneneit XTC - onucarensHble U rpagpuyeckue. OnucarenabHble
MOJENU - XUMHYECKas CXeMa M MareMmMaTudeckas wmojenb. [padudeckue Moaenu -
GyHKIIMOHATbHAS, TEXHOJOTUYECKas, CTPYKTypHas U Jpyrue (CHeluaibHbIe) CXEMBI.
Ha3nauenue, npuMeHeHe U B3aUMOCBSA3b MOJIETIEH.

3.2. Ananmu3z XTC.

IlonsaTne, 3amaun u pesynbrarel aHanu3a X1C - cocrosHue XTC, marepuanbHbIl U
TEIUIOBOM OaJaHChl, MOKa3aTelId XUMUYECKOTO MPOU3BOJICTBA.

CpoiictBa XTC Kak CHCTEMBbI: B3aUMOCBSI3aHHOCTb PEKHUMOB 3JIEMEHTOB, pa3inyue
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ONTUMAJIBHOCTU 3JEMEHTA OJWHOYHOIO M B CHCTEME, YCTOMYMBOCTH M CYILECTBOBAHUE
CTallMOHAPHBIX PEXKUMOB U JP.

MartepuanbHblii U TEIUIOBOM OanaHchl. MeToIMKa COCTaBJIEHUS U pacyeTa MaTepHalIbHbIX
u temoBblx OamaHcoB XTC um ee moacucreM. OcoOeHHOCTH pacueTa OallaHCOB B CXeMaX C
peuukiiom. @OpMbI peicTaBIeHUs OalaHCOB (TaOIUIBI, AUATPAMMBI U 1IP.).

MarepuanbpHplii  OamaHc A MacCOOOMEHHBIX M PEAKIHOHHBIX  AIIEMEHTOB.
Hcnonb3oBaHUE CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX M MeX(pa3HbIX OalaHCOBBIX
cooTHoweHu. CTeneHb NCIO0JIb30BaHNUs ChIPhEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPTeTUYECKUH (110 MOJHOW SHEPruM) U dKCEpreTUUecKuil OaaHChl U
KIIJI. x conocrapienue u ucnoiab3oBanue B ananuze X1C.

3.3. Cunre3 XTC.

[lonstne wm 3amaum cuHre3a XTC. OcHoBHble sTambl pa3pabotku XTC. Poib
MaTeMaTHYECKUX U 3BPUCTUUYECKUX METOJIOB.

OcHoBHble KoHUenuuu mpu cuHTtese XTC: NOJHOE HCNONb30BAaHUE CBHIPHEBBIX H
SHEPreTUUECKUX PECYPCOB, MUHUMHU3AILIMS OTX0JI0B, ONITUMAaJIbHOE UCIIOJIb30BAHUE alIapaTypsbl.
Wx copepxxanne u crnocoObl peannzanuu. KoMOMHUpPOBAaHHBIE MPOW3BOJICTBA, COBMEIICHHbIE
MPOLIECChl, BTOPUYHBIE HHEPreTHUUECKUE PECYpChl, SHEPrOTEXHOJOTHYECKHUE CHCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOHbIE TPOM3BOJICTBA - UX MOHATHSI, 0COOEHHOCTU
U IPUMEHEHUE.

OAHOPOJHBIE TEXHOJOTMYECKHE CXEMbl: CHCTEMa pEKYNEepaTUBHOIO TeIIooOMeHa,
CHCTEeMa pa3JieIeHuss MHOTOKOMIIOHEHTHOM cMecH, cucTeMa peakTopoB. OCHOBBI IOCTPOEHUS UX
ONTUMAIbHOU CTPYKTYPBI

Pasoen 4. Ilpomvruunennovle xumuneckue npouzeo0cmad.

XUMUYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK peanu3arus U3y4eHHBIX
TEOPETHUYECKUX OCHOB XUMHUKO-TEXHOJOTHYECKUX TporeccoB U XTC, KOHUENINI NOCTPOCHUS
BeIcOKOA(pexTuBHONM XTC. OCHOBHOM akIEHT aenaeTcs Ha (PU3UKO-XMMHYECKHE OCHOBBI
KOHLIETIIIUM TOCTPOCHUS TEXHOJIOTUYECKOM CXeMbl TPOU3BOJCTBA U €ro IOJCHCTEM.
[IpousBoacTBo cepHoil kucnoTel. [IpousBoacTBo ammuaka. IIpon3BOACTBO a30THOM KHCIOTHI.
[IpowusBoacTBO cTUpona.

Pasoen 5. Coepemennvie meHOeHyuU 8 pazsumul XuMu4ecKou mexHoni02uu.

Tekyliee coCTOSIHUE XUMUYECKOM MPOMBIIIJIEHHOCTH B MUPE U TEHICHIIMHN €€ Pa3BUTHUSL.
[lepcrieKTUBHBIE HCTOYHUKHU CHIPbS U S3Heprun. Kiactepusanus XuMu4ecKoi MPOMBIIIIEHHOCTH.
CoBMmemniennble mpoueccel. ['mOkue W mepecTpanBaeMble TEXHOJIOTHMUYecKHe cxembl. HoBbie
XUMHKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOMy4YeHHsl MpoaykToB. HaHoTexHoorus.

4. O6beM yueOHOMH THCHHIIINHBI

4.1. Ounas opma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 6 216
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 2,67 96
Jlexuun (Jlek) 0,89 32
[TpakTueckue 3anstus (113) 0,89 32
JIaGopatopusie 3ansaTus (JIad) 0,89 32
CamocrositesbHas padora (CP): 2,33 84
KoHTakTHas camocTosiTesbHas paboTta — —
CaMOCTOATENBHOE N3YUEHUE Pa3/I€]0B IUCHUIIIMHEI 2,33 84
JIK3aMeH 1 36
KonTakTHas paboTa — MpOMEXYTOUYHAsl aTTeCTalHs 1 0,4
IloaroToBka K 3K3aMeHy 35,6

Buja koHTpOJIA: JK3aMeH
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o B 3agernsix | B actpoHoMm.
Bunsl yueOHOM paboThI
eIMHHIIAX qacax
OO0uiasi TPy10€eMKOCTh IMCHUILIHHBI 10 Y4e0HOMY IJIAHY 6 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 72
Jlexuu (JIek) 0,89 24
ITpaktnyeckue 3austus (I13) 0,89 24
Jlaboparopusie 3ansTus (J1ab) 0,89 24
CamocrosiTtesnnasi padora (CP): 2,33 63
KoHTakTHas camocTosiTenbHast pabora — —
CamocTosTeTbHOE H3YUeHHE Pa3AeiIoB TUCIUIUINHBI 2,33 63
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1 0,3
IloaroToBka K 3K3aMeHy 26,7
Buja konTpoas: JK3aMeH
4.2. 3aounas hopma
Brsl yae6HOR paGoTE! B 3aueTrHBIX B akanem.
eIMHUIIAX qacax
OO01asi TPY/10eMKOCTh THCIUIIIMHBI 10 YYeOHOMY MJIAHY 6 216
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,67 24
Jlexuu (JIek) 0,22 8
[Tpaktnyeckne 3austus (I13) 0,22 8
JlabopaTtopusbie 3ansatusi (J1ab) 0,22 8
CamocrositesibHas padora (CP): 5,08 183
KoHTakTHast camocTosiTeNbHasi paboTa — —
CaMOCTOSATETFHOE N3YUCHUE Pa3ICIOB AUCITUTUIMHBI 5,08 183
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIUs 025 0,4
IToaroroBka K 3K3aMeHy ' 8,6
Bua konTpoJis: DK3aMeH
N B 3auernsix | B actponom.
Byl yue6HO#M paboThI
e IIMHUIIAX qacax
O0mas TPyA0EeMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 6 162
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,67 18
Jlexuun (Jlek) 0,22 6
[TpakTnueckue 3anstus (113) 0,22 6
JlabGopaTtopusbie 3ansatus (J1ab) 0,22 6
CamocrositesbHas padora (CP): 5,08 137,25
KoHTakTHas camocTosiTelbHasi paboTa — —
CaMOCTOSTETbHOE U3YYEHUE PA3IeIOB AUCIIUIUIMHbI 5,08 137,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalHs 0,3
0,25
[loaroToBka K 3K3aMeHy 2,45
Bujx koHTpoJs: JK3aMeH

AHHOTaN U padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«Cucrembl ynpasJjieHUs] XMMHKO-TeXHOJI0Orn4eckumu npomneccamn» (b1.519)

1. Ieab AMCHUIUIMHBI — 1aTh 0A30BbI€ 3HAHUS [0 TEOPUHU CUCTEM YIIPABICHHUS XUMHUKO-
texHoJoruueckumu npoueccamu (CY XTII), npuBuTh HaBbIKM U yMeHHs aHaiu3a cBoiicTB XTTI,
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KaK 0OBEKTOB YIPABIICHHUS U MIPAKTUYECKOTO MPUMEHEHUS TEXHUYECKUX CPE/ICTB YIPABICHHS.

2.B pe3yjabTaTe HU3yYeHHMs JUCUMIUIMHBI oOydawoumiicas 10 nporpamme
O0akajiaBpuaTa J10JI7KeH

Obaaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHIUsAME:

— CIOCOOHOCTBIO W TOTOBHOCTBIO HCIOJIH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccuonanbHoi nesitenbHoct (OITK-1).

3nams:

— OCHOBHBIE IIOHSTHS TEOPUHU YIIPABIICHNUS;

— CTaTUYECKHUE U TMHAMUYECKHE XapaKTEPUCTUKH OObEKTOB YIIPABICHMUS;

— ocHoBHbIE BUJIbl CAY U 3aKOHBI peryJinpoBaHus;

— tunoBblie CAY B XMMHUYECKON MPOMBILIIIEHHOCTH;

— METOJbl U CPeACTBa U3MEPEHUS OCHOBHBIX TEXHOJIOTMUYECKUX MTapaMeTPOB;

— ycroituuBocth CAY;

— OCHOBHBIE MOHATUS O HenMHEWHbIX CAY, peneiHbIX cUCTeMax, JOTMYECKHX aJrOpUTMax
yIpaBleHUs, aIallITUBHBIX U ONTUMAJIbHBIX CUCTEMAX yIPaBJICHHUS.

Ymemy:

— OIpeAensTh OCHOBHbIE CTAaTUYECKUE U JUHAMHUYECKHE XapaKTEPUCTHUKU OOBEKTOB
YIpaBIEHUS;

— BBIOMpAThH palMOHAIBHYIO CUCTEMY PETryJINPOBaHUS TEXHOJIOTHUYECKOTO MPOLecca;

— oueHuBarh ycroitunBocts CAY;

— BBIOMpATh KOHKpPETHbIE TUIBI TPpUOOPOB A nuarHoctuku X TI1.

Bnaoemp:

— METoJaMu TEOPHHM aBTOMAaTUYECKOIO PETyJIMPOBaHUsA, OPraHU3alUd M pacdyéra CUCTEM
ONTUMAJIBHOTO YIPaBJICHUS MPOLIECCAMU XUMHUUYECKOW TEXHOJIOTUH.

3. KpaTkoe coaep:kaHue Iy CHUILINHBI

Pazoen 1. OcnoeHvle noHAmMUS YNPABIEeHUs XUMUKO-MEXHOLO02ULECKUMU NPOYECCami.

3Ha4Ye€HHE aBTOMATUYECKOIO YIPABIEHUA U PA3BUTHSI XUMUYECKON MPOMBIIIIEHHOCTH.
OcoOeHHOCTH  yIpaBJIeHUA XUMHUYECKUM TNPEONPUATHEM U XUMUKO-TEXHOJIOTHYECKUM
npoueccoM. TeXHUKO-PKOHOMUYECKHH A(PQPEeKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpasieHusi. Ponb cuctem ympaBieHHss B oOecreueHHU Oe30MaCHOCTH XHMHYECKOTO
MIPOU3BOJICTBA U OXpaHbl OKpyXKaromen cpenbl. OCHOBHbIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpapieHusi. OCHOBHbIE NPUHLUIBI yOpaBieHus. Krnaccuduxamuss cucreMm ymnpaBieHHUS
OynknuonansHas ctpykrypa CAY. IlokazaTenu kauecTBa ynpaBJieHUs.

Pasoen 2. Ocnogbl meopuu asmomamuyecko2o ynpagieHus.

Maremaruueckue moaenu CAY. Jlunamudeckue xapakrepuctuku CAY. Ucnons3oBanue
ONEPALIMOHHOTO UcuuciaeHus i ananusza CAY. TunoBele 1MHAMHYECKUE 3BEHbS. BpeMeHHbIe
U YacTOTHBIE XapaKTEpPUCTUKHU. OKBUBAJICHTHbIE NPEOOpa3OBaHUSI CTPYKTYPHBIX CXEM.
YcroitunBocTth nuHeHBIX CAY ¢ oOpaTtHoil cBs3plo. Knaccudukanus U OCHOBHBIE CBOWCTBA
00BEKTOB YyIpaBieHHs. MeToAbl ONpeAeNieHUs] CBOMCTB OOBEKTOB ympaBieHUs. OCHOBHbBIE
3aKOHBI PETyANUPOBaHUA. PeryisTopsl Ha OCHOBE MCKYCCTBEHHBIX HEHpOHHBIX ceTell. L{udpossie
U pobacTHBIE CHCTEMBbl YOpaBieHHA. BbIOOp 3akoHa perymupoBaHUS M OINpejeseHue
ONTUMAJIBHBIX ITAPAMETPOB HACTPOMKHU IIPOMBILIIEHHBIX PETYIATOPOB.

Paszoen 3. Usmepenue  mexuwonocuueckux napamempos  XUMUKO-MEXHOI02ULeCKO20
npoyecca.

l'ocynapcTBeHHass cucTeMa MPOMBIIUIEHHBIX NPUOOPOB M CPEJCTB ABTOMATH3AlMU.
OcHOBHBIE TEpPMHHBI M OIpeneleHHs MeTpojoruu. Meroasl u3Mepenuil. Cpencrsa
U3MEPUTENBHON TEXHUKHM, HUX CTAaTUYECKHME M JuHamudeckue cBoicTBa. Ilorpemnoctu
n3MepeHnit. CriocoObl nepenaun MHGOpMaMU Ha pacctosiHue. OpraHu3anus JTUCTaHIIUOHHOU
muarHocTukn  XTII. M3mepeHue OCHOBHBIX TEXHOJOTMYECKUX IapaMeTpPOB: JaBIICHUS,
TEMIIEPATYPBI, PAacX0/a M KOJMYECTBA, YPOBHS XHUAKOCTU M CBHIIyYHX MaTe€pHalOB, COCTaBa U
(U3NKO-XUMHUECKUX CBOWCTB BEILIECTB.
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Pazoen 4. Ocnoevr npoexmuposanus aemomMamuyeckux cucmem YNpaeieHus XUMUKo-
MexXHON02UYECKUMU NPOYECCamul.

Oco6ennoctn  ynpasiuenus XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKUX
IIapaMeTpoB: pacxoja, JaBJICHUs, TemrepaTypbl, ypoBHs, pH. Texuuueckue cpencrtsa CAY.
OcHOBHbBIE Pa3HOBUAHOCTH YIPABJIAIOIIUX YCTPOMCTB. THIBI, XapaKTEPUCTUKU MU PACUET
WCTIOJIHUTEJBHBIX MEXaHU3MOB U PETyIHpyoumx opranoB. OQopMieHrne IpoeKTHOTO 3a/1aHus
Ha AaBTOMATH3ALMIO TEXHOJOTMYECKOTo Tporecca. BbpIOOp TOYeKk wu3MepeHHs, KOHTPOJI,
YIOpaBIsEMbIX [apaMeTpOB M YIPABIAOIMIMX BozjedcTBui. CraHgapTel U yCIOBHbBIE
oOo3HaueHust i TexHoJormuecknx cxeMm. OcnoBuble cBenenns 06 ACY TII B xumudeckoit
npoMmbinieHHocTy. [lpumepst ACY TII B XxuMudeckoi MpoMbILITIEHHOCTH. OCHOBHBIE BBIBOIbI

o kypcy. CoBpemennbie TeHAeHIMU B pazsutuu CY XTII.
4. O0beM yueOHOM THCHHMIIINHBI
4.1. Ounas popma

. B 3aueTHbIX B akanewm.
Bunel yue6HOM paboTh

SIMHUTIAX Jacax
OO01mas TPYI0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 5 180
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHSA: 1,33 48
Jlexuunu (Jlek) 0,44 16
[TpakTnueckue 3anstus (113) 0,44 16
JlabopaTtopusbie 3ansatust (J1ab) 0,44 16
CamocronTesannasi padora (CP): 2,67 96
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATETFHOE N3YUEHNE PA3/IeIOB AUCITUTUTMHBI 2,67 96
JK3aMeH 1 36
KonrtakTHas paboTa — mpoMexXyTOYHAs aTTeCTAIUs 1 0,4
ITonroroBka K 3K3aMeHy 35,6

Bua konrpoJs: JK3aMeH

Bupr yue6HO#M paboThI

B 3aueTHBIX

B actponom.

eIMHULIAX qyacax
O0mas TPyA0eMKOCTh JMCIHHMILIMHBI 110 Y4eOHOMY IUIaHY 5 135
KonrakTHasi pa6oTa — ayIluTOPHbIE 3aHSATHSI: 1,33 36
Jlexuun (Jlek) 0,44 12
[Ipaktuueckue 3ausatus (113) 0,44 12
JlabopaTtopHsbie 3ansatus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 2,67 72
JK3aMeH 1 27
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTAIIHS 1 0,3
IloaroToBka K 3K3aMeHy 26,7
Bujx koHTpOJIA: JK3aMeH
4.2. 3aounas ¢popma
Butsl yueGHOR paGoTE! B 3aueTHBIX B akagem.
eIMHULIAX gacax
O0wmas Tpy10eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIAHY 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,11 4
[Tpaktuaeckue 3anstus (I13) 0,11 4
JlaGopatopusie 3ansTus (J1ad) 0,11 4
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CamocrositesbHas padora (CP): 4,42 159
KonTakTHas camocTosiTenbHast pabora — —
CaMoCTOsTENTbHOE U3YUEHUE PA3JIeI0B AUCITUTUIMHBI 4,42 159
DK3aMeH 0,25 9
KoHTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 025 0,4
ITonroToBKa K SK3aMeHy ’ 8,6
Bua konTpoJs: JK3aMeH
. B 3agerHbBIX B actponom.
Bunpl yaeOHOI paboThI

eIMHHIIAX qacax
OO01asi TPy/10eMKOCTh THCIHUILIMHBI 10 Y4eOHOMY MJIAHY 5 135
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,33 9
Jlexumu (JIek) 0,11 3
[Tpaktuyeckue 3austus (I13) 0,11 3
Jlaboparopusble 3ansTHs (J1ab) 0,11 3
CamocrositesbHas padora (CP): 4,42 119,25
KoHTakTHas camocTosiTennbHasi paboTta — —
CaMocCTOsATET HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI 4,42 119,25
JK3aMeH 0,25 6,75
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 0,3

0,25
[TonroToBKa K 9K3aMeHYy 6,45
Bua koHTpoOJIs: JK3aMeH

4.42. IucuunjJuHbI BApUATUBHOM yacTH (00si3aTe/IbHbIE TUCIIUIIIMHBI)

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHBI
«OCHOBBI 9KOHOMUKH U YIIPaBJIeHHUs IPOU3BOJACTBOM B TEXHOJIOTMU TOHKOIO
opranuveckoro cuaresa» (b1.B.01)

1. Heap AMCUMIVIMHBI — TIOJIyY€HHUE CHUCTEMbl 3HAHUH 00 HKOHOMHYECKUX
3aKOHOMEPHOCTSX  (PYHKUIHMOHUPOBAHUS  IMPOMBINIJICHHOIO  IPOU3BOJICTBA B CHUCTEME
HAI[MOHAJILHOM SKOHOMUKH, OOYy4Y€HHE SKOHOMHYECKOMY MBIIUICHUIO M HUCHOJIb30BAHUIO
MOJIyYE€HHBIX 3HAaHUHN B PAKTUUYECKOH IeATEIbHOCTH.

2.B pe3yiabraTe u3y4eHUsi AUCHHUILUIMHBI o0yvyalommiics 1m0 mNporpamme
0akajiaBpUaTa J10JIKeH

Obnaoams  cnepytomumu  o6mekynbTypubiMu  (OK) u  mpodeccuonansupivu  (11K)
KOMITETEHIIUSIMU:

— CIOCOOHOCTBHIO HCIOJIb30BAaTh OCHOBBI JKOHOMHYECKHX 3HAHMM B Pa3IMuYHBIX cdepax
xusuenesTensHocta (OK-3);
— CIOCOOHOCTBIO aHAJIM3UPOBATh TEXHMUYECKYIO JTOKYMEHTAllMIO, MOAOUpaTh 000pyIOBaHMUE,
TOTOBHThH 3asBKH Ha MPUOOpeTeHUe 1 peMoHT obopyaoBanus (ITK-9).
3Hameo:
— OCHOBBI SKOHOMHKH B Pa3NUYHBIX c(hepax KU3HEACITeTbHOCTH;
— HOpPMAaTHBHBIE IPABOBHIE AKTHI, PETIIAMEHTUPYIOIIHE ESTEIbHOCTh MPEANPUSITHUS;
— MEeTOJbI pa3pabOTKHU OMEPATUBHBIX U IPOU3BOJICTBEHHBIX IJIAHOB;
— METOJIbI ¥ CTIOCOOBI OTUIATHI TPY/A.
Ymemy:
— COCTaBIATH 3asBKH Ha 000py/IOBaHUE;
— COCTaBJIATh OTYETHI 1O BHIMOJTHEHUIO TEXHUUECKUX 3aJ[aHHIA;
—  COCTaBJISITh TEXHUUYECKYIO TOKYMEHTAIIHIO;
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— OpraHM30BBIBaTh PadOTy KOJJICKTHBA B YCIOBUAX JICHCTBYIOIIErO IPOU3BOJICTBA;

— TOTOBHTh WCXOJHBIC JaHHBIC MJIs BBIOOpa W OOOCHOBAHWS HAYYHO-TEXHUYECKUX U
OpraHM3al[MOHHBIX PELIEHUI Ha OCHOBE SKOHOMUYECKOTO aHAIIN3a;

— paspabarbiBaTh  OMEpaTHUBHBIC  IUIAHBI ~ pa0OT  MEPBUYHBIX  MPOHM3BOJICTBEHHBIX
MIOJPA3ACIICHAMN.

Braoemy:

— MeTOoJaMH U MHCTPYMEHTAMM NPOBEACHUS SKOHOMUYECKOTO aHalM3a 3aTpaT U pe3yJbTaToB
JeSITEIbHOCTH ITPOU3BOJICTBEHHBIX OPa3/ICICHHUI;

— HMHCTPYMEHTaMU TUTAHUPOBAHMSI U BBITIOJTHCHHSI MEPOTIPUATHH 110 TIPOU3BOJICTBY MPOAYKIUH;

— OCHOBaMH 3KOHOMHYECKUX 3HAaHUH B pa3IMUHBIX chepax KUIHEALATSILHOCTH.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI

Pa3zoen 1. Beedenue. Octogvl pblHOUHOU IKOHOMUKU.

1.1. OxoHOMHUUYECKHE MOTPEOHOCTH, Onara W pecypchl. DKOHOMUYECKHE CHCTEMBbI U UX
cymHocTh. OOIIeCTBEHHOE NMPOU3BOACTBO M SKOHOMMYECKUE OTHOIIEHUS. [Ipou3BOACTBEHHBIE
BO3MOXHOCTHU OOIIECTBa U SKOHOMUYECKHUM BbIOOP. KpHBas mpon3BOJCTBEHHBIX BO3MOXHOCTEH.
3akoH YOBIBAIOLEH MpENeNbHONW MOJIE3HOCTUM. THUIBI U MOJAETH SKOHOMHMUYECKHUX CHCTEM.
DNIeMEHT YKOHOMUYECKOW CUCTEeMBI. TpamuiinoHHas sKoHOMUYeckas cuctemMa. COOCTBEHHOCTD:
(hopMBI U TTyTH KX TTpeoOpa3OBaHMUS.

1.2. PeIHOYHBI MeXaHW3M crpoca W Tpemnoxenus. CoBeplIeHHass U HECOBEpIICHHAS
KOHKypeHUUU. ToBapHbI (pbIHOYHBINM) THUI OOLIECTBEHHOrO Mpou3BojacTBa. CyIIHOCTh H
YCIIOBUS BOSHUKHOBEHHSI phIHKA. BHUJIBI PHIHKOB U UX CTPyKTypa. @yHKIINU phIHKa. ToBap U ero
coiictBa. Cripoc u mpejuiokeHue Ha pelHKe. [IoHATHE «3IacTUYHOCTBY. DNACTUYHOCTh CIpoca
U TpemsioKeHus, ToueyHass W ayrosas. CoBeplieHHass W HECOBEpUICHHAs KOHKYpPEHIIHU.
Mounononusa. Makcumu3zanust npuObLTH MOHOTIONHCTOM. OJIUTONOoJuS.

1.3. [lonsiTre HAMOHAIBHOW YKOHOMHUKH, OCHOBHBIE MAKPOAIKOHOMUYECKUE MOKA3aTEIH.
[ToHSATHS COBOKYIHOIO CIpOCa W COBOKYIHOTO MPEUIONKEHUS, (PAKTOpHI, BIUSIONIME HAa UX
m3meHenus. IloTpebnenuss m cOepekeHUs. DKOHOMHYECKH Kpyroobopot. IIpom3BoiacTro,
obmeH u pacripeaenenue. [lorpebiaenue, coepexenre, UHBECTUIIMH TOBAPOB U YCIIYT.

1.4, ®unancoBas cucreMa W (PUHAHCOBas TOJMTHKA oOmecTBa. [ocymapcTBEHHBIN
OIO/KET M roCyAapCTBEHHBIN noiar. Hanoru u Hanorosas cucrema.

Pasoen 2. Dxonomuueckue ocHo8bl ynpasieHus npousso0CmeoM.

2.1. TIlpeanpusitue Kak CyOBEKT PBIHOYHOTO XO3siicTBa. DKOHOMHMYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMpOSBIEHUS Ha mnpeAnpustuu. Poip  crnenmanucra XUMHYECKOU
npoMelnieHHocTu. Ilpennpustue B cucrteme pbIHOYHOW SKOHOMHKHU. Ilpennpustue — kak
CyObeKT U  OOBEKT MPEeANPUHUMATEIHCKON  JEesATeNIbHOCTH. 3aKoHojaTenbHass  0Oasa
MPEeANPUHUMATENIBCKON IeATeNbHOCTH. HOpMaTHBHO-NIPABOBBIE aKThI, PETJIaMEHTHUPYIOIINE
NesITeNbHOCTh npennpustus. OpraHu3aloHHO-TIPABOBbIE  (OPMBI  MPEANPUHUMATENHCKON
JESITeNbHOCTH U KPUTEPUH UX BbIOOpa. DOopMbl COOCTBEHHOCTH. BHEIIHsAS 1 BHYTpEHHSS cpea
MIPEeANPUATHS.

2.2. MarepuanpHO-TexHMUYeCKass 0a3a mpousBoicTBa. ChippeBas U TOIUIMBHO-
JHepreTHyeckas 0a3a XHUMHYECKUX NpPOU3BOACTB. [IpoW3BoACTBEHHas mporpaMma U
MIPOU3BO/ICTBEHHAS] MOILHOCTh MpeanpusaTus. KauecTBO U KOHKYPEHTOCIIOCOOHOCTh MPOTyKIIUH.
DOKkoHOMHYeckoe O0OOCHOBaHME BbIOOpa ChIpb U TomMBa. PecypcocOepexeHue.
ANbTepHaTHUBHBIC HCTOUYHUK CHIPbs U 3Hepruu. OpraHu3aius CKIaJICKOro X03sIicTBa.

2.3. MartepuanbHO-TEXHHUUECKHE pecypchl MpeanpusaTusi. OCHOBHbBIE MPOU3BOJICTBEHHBIC
(GOHABI XMMUYECKUX TMPEANPUATUN: TOHATHE, Kiaccuukanus u cTpykrypa. [lonstue u
CTPYKTypa OCHOBHBIX cpeAcTB. OIlleHKa OCHOBHBIX CpEACTB. MeTOJbl OLEHKH OCHOBHBIX
¢donmoB. I[lokazaTenu WCMONB30BaHUS OCHOBHBIX IPOM3BOJACTBEHHBIX (HoHAOB. W3HOC U
amMopTtu3anus OCHOBHBIX (GoHA0B. OteHka d3((EeKTUBHOCTH HCIOIH30BAHUS OCHOBHBIX
MIPOU3BOICTBEHHBIX (POHIOB. Bocmpons3BoiacTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpeAcTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTPYKTypa. McTounuku GopMupoBaHUs 0OOOPOTHBIX CPEICTB.
O6opaunBaeMOCTh OOOPOTHBIX CpEACTB. MarepualbHble 3amackl Ha  MOPEANpPUATHU.
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Omnpenenenre NOTPeOHOCTH B OOOPOTHBIX CPEIICTBAX.

2.4. TpynoBele pecypchl mpennpustvs. l[lepcoHan mNpeanpusaTHss W €ro CTPYKTypa.
OcHOBBI Opranu3anuu Tpyjaa Ha npennpustud. I(GHEeKTUBHOCTh MCIONIB30BAHUS MEPCOHANA U
pabGouero BpemeHu. IIpow3BOAUTENHHOCTh TpyAa M oruiata Tpynaa. OpraHuzanusi 3apaOOTHON
mwiatel Ha npennpusitar. CocTaB M CTPYKTypa MPOMBIIUICHHO-TIPOU3BOACTBEHHOTO MEPCOHAA.
[Tpou3BOIUTENBHOCTE TPy/ia: MOHATHE, MMOKA3aTeIN U METOAbl M3MepeHus. VHIUBHUyalbHAS H
OOIIeCTBEHHAsT  MPOU3BOJUTEIBHOCTh  TpyJda. Pe3epBel W (QaKTOphl  IMOBBIIICHUS
MIPOU3BOIUTEIIBHOCTH Tpyaa. DOPMEBI, CHCTEMBI U pa3Mep OTUIATHI TPY/AA HA TIPEIITPHUSITHH.

Pa3zoen 3. TexHuko-3Kk0HOMUYECKUT AHAIU3 UHIICEHEPHBIX PEUUEHULL.

3.1. Jloxoapl U pacxoabl Ha MPOW3BOJCTBO, U PEATU3ALUIO TPOIAYKIIUU TPEIIPUSITHS.
WM3pepxku mpou3BOACTBA MPOAYKIMH (C€OECTOMMOCTH), MPUOBLUIb, PEHTAOCNIBHOCTh U
neHooOpasoBanue. [loHATHME 3arpaThl Ha TMPOW3BOJACTBO W  pEATM3AIUIO  MPOIYKIUU
(cebectoumocTh). Buasl u 3HaueHwe kinaccudukanuu 3arpar. CTpykTypa 3aTpar Ha
MIPOM3BOJICTBO U pean3aiuio npoaykiuu. OcoOeHHOCTH pacuera 3aTpaT Ha IPOU3BOJACTBO U
pealn3anuio NPOAYKIIMU B KOMIUIEKCHBIX TPOM3BOACTBaX. OCHOBHBIC ITyTH CHUKCHHS 3aTpaT Ha
MIPOU3BOJICTBO MpoayKiwH. Jloxo el mpennpusitus. [loHsTHe TpUOBLTH U JOX01a TPEIIPUSITHS,
METOJIbI UX pacyera. PeHTa0eIbHOCTD, €€ BUIABI U METOABI pacueTa. [1yTH moBbIMIeHUs TPUOBLTH
Y PEHTA0CIIEHOCTH Ha TIPEIITPHSITHSIX.

3.2. llenooOpa3oBanue H IeHOBas NOJHWTHKA. lleHa Ha TMPOAYKIWIO W TPUHIIHIIEI
1eHooOpa3oBanus. Bunel 1ieH. CTpyKTypa LIeHBI, cUCTeMa IIeH. B3anMOCBSI3U 1IEH U H3JIEPKEK.
[lenoBas nonuTuka. PazpaboTka 11eHOBOI cTpaTeruu.

3.3. ®UHAHCOBO-KPEAUTHBIE OTHOMICHUS TPEINPUATAA W CHUCTEMa HAaJIOr000JIOKECHUS.
[Tonsitrie, cocraB W CTpyKTypa (uHAHCOB mpeanpuatus. CymHOCTh, (YHKIHH W 3aJ1a4U
¢unancos npeanpustus. CoOCTBEHHbIE W 3aeMHbIe (PHAHCOBBIE pecypchl. bamaHc M0X010B H
pacxomoB. HamoroBass mosurtuka. I[lpuniuner HamorooOGmoxenus. Hamorm u  mmaTexw,
YCTaHOBJIEHHBIE 3aKOHOJATEIBCTBOM: BHUbI, CTaBKH, OOBEKTHI HAJIOTOOOTOXKEHHS M CpPOKU
YIUTaThl HAJora B OIOKET.

4. O6beM yueOHOH THCHHIIINHBI

4.1. Ounas popma

" B 3auerHBIX B akanem.
Bupr yue6HO#M paboThI

eIUHHUIIAX yacax
OO0miasi TPy10€eMKOCTDb JUCHUIIIHHBI M0 Y4e0HOMY IJIAHY 2 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,89 32
Jlexuun (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,1 75,6
KoHTtakTHas camocTosTenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 2,1 75,6
3adeT ¢ OLEHKOH 0,01 0,4
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,01 0,4

Bujg koHTpOJISI: 3ader ¢ OEHKOH

o B 3agerHbIX B actponom.
Bunsl yueOHOM paboThI

eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHUILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 24
Jlexuunu (Jlek) 0,44 12
[Ipaktuueckue 3ansarus (113) 0,44 12
CamocrositesbHas padora (CP): 2,1 56,7
KoHnrakTHas camocrositenbHas paboTa — —
CaMOCTOSATENbHOE N3YUYE€HUE Pa3/IeI0OB JUCIUTIIMHBI 2,1 56,7
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3ayer ¢ OLEHKOM 0,01 0,3

KonTakTHas paboTa — MPOMEXKYTOYHAsl aTTECTAIHS 0,01 0,3

Bua konTpoJs: JK3aMeH

4.2. 3aounas popma

. B 3agerHbBIX B akanem.
Bunpl yaeOHOI paboThI
eIMHHIIAX qacax

OO01asi TPY/10eMKOCTh THCHUILIMHBI 110 Y4e0HOMY IJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 8
Jlexuuu (Jlek) 0,11 4
[TpaxTnueckue 3anstus (113) 0,11 4
Camocronitesannasi padora (CP): 2,67 96
KonTakTHas camocTositensHast pabora — —
CaMoCTOATEIbHOE U3YYEHHUE Pa3JIeNOB TUCIUILINHBI 2,67 96
3ader c onleHKOMH 0,11 4
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,4
[ToaroroBka k 3a4ery 0,1 3,6

Bua koHTpOJISI: 3ader ¢ OLEHKOI

o B 3auerHbIX B actponowm.
Bupr yue6HOM paboThI

CIMHUTIAX gacax
OO0uiasi TPyA0€eMKOCTh AUCIUIIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,22 6
Jlexuunu (Jlek) 0,11 3
[Tpaktuueckue 3ansatus (113) 0,11 3
CamocrositesibHas padora (CP): 2,67 72
KonTtakTHas camocTosiTenbHas pabota — —
CaMOCTOSATETFHOE N3YUYCHUE PA3JICIOB AUCITUTUTMHBI 2,67 72
3a4er ¢ OLEHKOH 0,11 3
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,01 0,3
[ToaroroBka K 3aueTy 0,1 2,7
Bua konrpoJis: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpaBoBeeHHE B TEXHOJOTMH TOHKOI0 Opranudeckoro cunresa» (b1.B.02)

1. lleap OUCHMIUIMHBI — OBJIAJICHUE OCHOBaMH IPABOBBIX 3HAHWH, (HOpMUpOBaHHE

MIPABOBOM KYJITYPhl aKTHBHOT'O, 3aKOHOTIOCITYITHOTO TPaKJaHHUHA.

2.B pe3yabrare W3yYeHHs JAUCHHIUIHHBI OOYyYAWINMIICSI MO MporpamMme
0akajiaBpUaTa J10JIKeH
Ob6naoams  cnenyrommmu  ootekynbtypabiMa  (OK) u  npodeccronansupivu  (T1K)

KOMIETEHIUSMHU:

— CIOCOOHOCTBIO HCHOJB30BAaTh OCHOBBI IPAaBOBBIX 3HAaHMW B pa3IUyYHBIX cepax
nesrensrocTH (OK—4);

— TOTOBHOCTBIO U3y4yaTh HAYYHO-TEXHUYECKYIO0 MH(OPMAIMIO, OTEUECTBEHHBIN 1 3apyOeKHbIN
OTBIT 10 TeMatuke uccnenoBanus (ITK-20).

3namy:

— OCHOBBI POCCHIHCKOW MpaBOBOM CHCTEMBI W POCCHICKOTO 3aKOHOJATEIbCTBA, OCHOBBI
OpraHm3aiu U (QYHKIIMOHUPOBAHUS CYACOHBIX W WHBIX MPABOIPUMEHUTENBHBIX U
MIPaBOOXPAHUTENBHBIX OPTaHOB;

— IIpaBOBbIE U HPABCTBEHHO-3THUECKUE HOPMBI B cepe MpodhecCHoHaTbHOM e TeTbHOCTH;
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— TMpaBOBbIE HOPMBI, PETyIUPYIOIIME OTHOIICHHWE YeJIOBEKa K YeJIOBEKY, OOIIeCTBY,
OKpYKalollen cpele;

— TpaBa U 00S3aHHOCTH IPAKIAHIHA,

— OCHOBBI TPYAOBOT'O 3aKOHO/IaTENIbCTBA.

Ymemy:

— WCIOJIb30BaTh 3TUYECKHE U TPABOBBIE HOPMBI, PETYIHUPYIOUIME OTHOIICHHE YelIOBEKa K
YeJI0BEeKy, OOIIECTBY, OKPY)KAIOLIeH Cpejie, MCIOJIB30BaTh IpaBa M CBOOOJBI YElIOBEKa U
rpakJIaHWHA MPU Pa3pabOTKE COIUATBHBIX TPOCKTOB;

— WCIMOJB30BaTh M COCTaBIATh HOPMATHBHBIE M TPABOBBIE JIOKYMEHTBI, OTHOCSIIHECS K
npoecCHOHAIBHON ~ JEATCNIbHOCTH,  NPEANPHHUMATH  HEOOXOAMMBIE  MEphl K
BOCCTAHOBJICHUIO HAPYIIICHHBIX TPAB;

— pealu30BBIBATH TMpaBa M CBOOOJBI YEIOBEKa M TpakJIaHWHA B pa3IWYHBIX cdepax
KU3ZHEACSITSIIBHOCTH.

Braoemy:

— OCHOBaMU XO3SIICTBEHHOTO TPaBa;

— TPaBOBBIMU HOPMaMH B MPO(HeCcCHOHATHHOM IeATeTbHOCTH.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Paszoen 1. Ocnosvr meopuu 2cocyoapcmea u npasa.

1.1. OcHoBbl Teopuu rocynapcrBa. [loHsTne u mnpuszHaku rocynapcrBa. DopMbl
rocynapcta. @yHKIMHN rocyapcTBa. BzauMocBs3b rocyaapcTsa U npasa.

1.2. OcHoBHI Teopuu mpaBa. [loHsTHe U Npu3Haku npasa. [IpaBo u mopanb. [IpaBoBas
KynbTypa. OCHOBHBIE TTPAaBOBbIE CUCTEMBI COBpeMEHHOCTH. [[oHATHE 1 BUJIBI ICTOYHUKOB MpPaBa.
HopmaTtuBHbBIE TpaBOBOM aKT Kak HCTOYHUK mpaBa. OmnpeneneHHe 3aKOHa W TOA3aKOHHBIX
akToB. JlelicTBME HOPMATUBHBIX MTPABOBBIX aKTOB BO BpeMeHH. OOpaTHas cuiia 3akoHa. [lonstue
MPaBOBBIX HOPM, UX cTpykTypa. Crucrema npasa. YacTHoe u mybaudHOe paBo. MarepuaabHOE U
nporueccyaibHoe mpaBo. [IpaBooTHOIIEHNE: 00BEKT, CYOBEKT U COJIEep:KaHKUe MPABOOTHOIICHUM.
IOpunnueckue daxter. [Ipobenbl 3aKk0OHOIATETHCTRA.

Pasoen 2. Ompacau nybauuno2o npasa.

2.1. OCHOBBI KOHCTHTYIIMOHHOTO TpaBa. KoHCTUTynms — OCHOBHOM 3akoH Poccwuiickoit
Oenepannn. OCHOBBI TPABOBOIO CTaTyca 4yeloBeKa U rpaxaanuHa. denepatuBHOE YCTPONUCTBO
Poccuiickoit @enepanun. Cucrema rocyJJapCTBEHHBIX OPTaHOB U MPUHLIMI pa3ACiICHUs BIacTen
B Poccuiickoii ®enepanuu. Ilpesunent Poccuiickoii ®denepanuu. denepanpHoe cobpaHue
Poccuiickoit  ®enepauun. OpraHbl HCHOJHHUTENIbHOM Biact Poccuiickoit ®enepanuu.
Kouctutynmonnsie ocHOBBI cyneOHON cucteMbl. [IpaBooxpanutensHbie opraHbl. lloHsiTue
rpaXKJIaHCTBA.

2.2. OCHOBBI aJIMUHUCTPATUBHOTO TMpaBa. [loHsATHE M TpeaMeT aJAMHUHUCTPATUBHOTO
mpaBa. OOmias xapakrepuctuka Komekca P® 00 aaMHHUCTPATUBHBIX MPABOHAPYIICHUSIX.
AMUHUCTpATUBHBIE  MPABOHAPYUICHHUS: TMOHATHE W  TNPU3HAKH. AJMUHUCTpATUBHAs
OTBETCTBEHHOCTh: TMOHATHE W NpHUHUUIBI. [loHATHE, MpU3HAKK U BUABI AAMHUHHCTPATHBHBIX
HaKa3aHUU.

2.3. OcHOBBI yrojoBHoro mpaa. [loHsATHE U TpeaAMET YroJOBHOTO MpaBa. YTOJOBHAA
OTBETCTBEHHOCTb: TMOHSTHE, OCHOBAHWE BO3HUKHOBEHUS. [IOHATHE MpecTylieHus: MPU3HAKH,
ctpyktypa. CocraB mnpecrymieHusi. Coyuactue B mnpectymiieHud.  OOCTOSITENbCTBA,
HCKIIIOYAIOIINE MPECTYNHOCTh JesHus. [loHsATue, 1enu W BUIBI HAaKa3aHW. YTOJIOBHAS
OTBETCTBEHHOCTb 3a COBEpLICHHWE NPECTYIUIEHUH. YCJIOBHOE OCYXJIEHHE, OCBOOOXKIEHUE OT
YTOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppyniusi Kak COIMAIbHOE SBICHHE. TepMUH W TMOHITHE «KOPPYMUUs». Bumbl
koppynuuud. Dopmbl mposiBieHUs Koppynuuu. HopmartuBHOe omnpeneraeHue KOPpPYILHH.
[Ipuuunse! pacripocTpanenust Koppynuuu. @opMbl IPOSBICHUS KOPPYHIUU. POPMbI KOPPYIIIUH -
npectymieHua. @Dopmbel  koppynuuu-npoctynka. @DopMbl  MOJUTUYECKONM  KOPPYILHUH.
HopmatuBHbIe paBoBbI€ aKTHl B cepe MPOTHBOACHCTBUS Koppymniuu. DenepanbHblil 3aKOH OT
25.12.2008 Ne 273-®3 «O npoTUBOACHCTBUN KOPPYIILIHI.
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2.5. OCHOBBI 3KOJIOTHYECKOTO MpaBa. DKOJIOTUYECKOE IPABO: TOHATHE, IPEAMET METO U
HCTOYHMKU  JKoslorudeckoro mpasa P®. IIpaBoBoe perylmpoBaHHe  3KOJOTMYECKUX
paBOOTHOWIEHUU. IloHsATHE, BUIABI M  CTIPYKTypa OKOJOTHYECKHX IIPaBOHAPYLICHUM,
OTBETCTBEHHOCTb 3@ UX COBEPIICHHUE.

2.6. HopmaTuBHOE paBOBOE PEryJIMpOBaHUE 3aIIMTHI MH(OPMAIIMK U MTpaBa rpaXkaaH Ha
3alIUTy MEPCOHANBHBIX TaHHBIX. [[paBOBbIE OCHOBBI 3aIUTHI TOCYIAPCTBEHHOU TaiiHbl. [loHsATHE
nHpopmanuu. OO0IIas XxapaKTeprcTUKa 3aKOHOIATebCTBA 0 3amuTe nHpopmarun (Ne149-D3 ot
27.07.2006 t. «O6 wHpOpMaNHK, THPOPMAITMOHHBIX TEXHOJOTHUAX W 3aIIUTE WHPOPMAITUNY).
OTBeTCTBEHHOCTh ~ 3a  HapylleHUWE  3aKOHOJATeNbCcTBA O  3aumMre  MHGQOpMauuu.
KondunennuansHas nHGOpMAIMs: MOHATHE, BUIBI U 3aIIWTa. 3aIIUTa TMEPCOHATBHBIX JaHHBIX
rpaxaaHuHa. locynapcTBeHHass TaliHa: TIOHATUE, 3alllUTa, IPAaBOBOE PETYIMPOBaHUE
roCy/lapCTBEHHOW, Cly>keOHOW W uHOM wuHopmanuu. [IpaBoBble OCHOBBI  3alIUTHI
rOCyJIapCTBEHHOW TAHBI.

Pasoen 3. Ompacnu yvacmuozo npasa.

3.1. 'paxxmaHckoe MpaBO: OCHOBHBIE MOJIOKEHHs oOmieit yactu. Ilonarue, mpeaMer u
METOJI Tpa)JaHCKOro mpaBa. lloHATHME TrpakJaHCKOTO TMPABOOTHOILIEHHUS, €ro crenuduka.
CrpykTypa TIpaxAaHCKoro mnpaBooTHomieHus. IlpaBo-, neecnocoOHOCTH  CyOBEKTOB
IpaXXJaHCKOTO MPaBOOTHOLIEHUS. ['paskiaHe Kak CyOBEeKThl Ipa’kJaHCKOTO mpaBa. Ousndeckue
U IOpUAMYECKHE JIMLA: TOHATHE, Mpu3HakW, Kiaccudukanus. MOpuamueckue (akTbl, Kak
OCHOBaHME BO3HMKHOBEHHUS TPakJJaHCKUX MpaBooTHOIIeHHH. [IpaBo coOOCTBEHHOCTHU: MOHSATHE,
ctpykrypa. [IpaBomounsi cooctBeHHHKA. DOpMBbI cOOCTBEHHOCTH. (O0s3aTENbCTBO: TOHSTHE,
ucrnoyiHeHue U obecrieyenne. OOs3aTeNIbCTBA B TPAXKIAHCKOM IpaBe W OTBETCTBEHHOCTH 33 MX
HapyIlIeHHE.

3.2. ABTOpCKO€ M MAaTeHTHOE MPaBO U MPaBOBas 3alllUTa PE3yIbTATOB UHTEIEKTYaJIbHOMN
nesitenbHOCTH. [IoHATHE aBTOPCKOTO MpaBa U CMEXHBIX MpaB. VICTOUHUKK M cUCTEMa IIPaBOBOI
OXpaHbl Pe3yJbTaTOB MHTEIIEKTYalbHOU NesTenbHOCTU. MckimtountenbHble npaBa. [laTeHTHBIE
mpaBa Ha U300peTeHMs, IMOJIE3HbIE MOJENW U MPOMBIIUIEHHbIe o00pa3nsl. Hoy-xay u
KOMMepueckue cekpeTbl. OCcOOEHHOCTH 3alllUThl aBTOPCKUX MpPaB U 0OBEKTOB MPOMBIIIJICHHON
coOctBeHHOCTU. [IpaBoBble acmeKThl MepeAayd TEXHOJOTMM C 1LEIbI0 UX BOBJICYCHHS B
IPaKJIaHCKHH (XO3SMCTBEHHBIN) 000POT.

3.3. OcHOBBI X035IUCTBEHHOTO (TIpennmpuHUMATETHLCKOTO) rpaBa. [TonsTue
XO3SIIICTBEHHOTO (MPEANPUHUMATENILCKOTO) MpaBa Kak OTpaciu IpaBa, HAaykKM U YydeOHOI
TUcHMIUTMHBL [Ipenqmer Xo3sSHCTBEHHOro (MpeAnpUHUMATENBCKOIO0) MpaBa, MPU3HAKU, METObI
npaBoBoro perynupoBanus. [IoHATHE XO34HCTBEHHON U MPEANPUHUMATENHCKON AEITeIbHOCTH.
OTtrpanuueHue XO3sMCTBEHHOTO (IIPEeANPUHUMATEILCKOT0) MpaBa OT APYrUX OTpacieil mpasa.
Cucrema XO3SHCTBEHHOTO (NIPEANPUHUMATEILCKOTO) TpaBa. VICTOYHHKH XO3sIICTBEHHOTO
(npennpuHuMarenbckoro) mpaBa. CTpykTypa XO3SHCTBEHHOTO (IPEANPHUHUMATEIHCKOTO)
3aKOHOJATENbCTBA. 3aKOHbl U TOJ3aKOHHBIE aKThl KaK MCTOYHUKU XO3SMCTBEHHOTO
(IpeanpUHUMATEILCKOTO) MpaBa.

3.4. OcHOBBI cemeiiHOro mpaBa. [IpaBoBoe perynupoBaHHE CEMEHHBIX OTHOLICHHM.
Hctopus cemeiiHoro mpaBa. 3akiiloueHUE W MpekpaieHue Opaka. IIpaBa u oOs3aHHOCTH
ponutened m aered. OCylIECTBIEHUE POJUTENBCKUX MpaB. OTBETCTBEHHOCTb POJUTENEH 3a
HEeHaJyIeXxalee BOCHUTAHUE JieTeld. ANMMeHTHbIe o0s3aTenbcTBa. @OpMbI BOCIIMTAHUS JAETeEH,
OCTaBIINXCS 0€3 MONEeUEHUs pOTUTENCH.

3.5. OcHoBBI TpynoBoOTO npasa. [Ipenmer u MeTo TpyaoBoro npasa. TpyaoBoil 10roBop:
MOHATHE, CTOPOHBI, COAEpKAHME. 3aKIOYEHHE TpyLoBOro Jorosopa. OcHOBaHMSA s
IpeKpalleHus: TpyaoBoro noroopa. PabGouee Bpems. Bpemst otabixa. TpynoBbie CHODBI.
JucuumnuHa Tpy/a.

Pa3zoen 4. Ocobennocmu npasogo2o pe2yiuposanus npogeccuoHaIbHol 0esmeibHOCmU 8
OMOENbHBIX OMPACTAX XUMULECKOU NPOMbIULEHHOCTU.

4.1. OcHOBBI ~ HAIlMOHAIBHOW  0€30MAaCHOCTH, TOCYJApCTBEHHOM  IMOJUTHKH U
3aKOHOJIATEeNILCTBO B 00JacTu oOecrneyeHus sIEpHOM M paavanoHHON OesomacHocTH. Llemnn,
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3aJjaui, OCHOBHBIC HANpABJICHUS W MHCTPYMEHTHI peaU3allii TOCYJapCTBEHHON TOJIMTUKU B
oOmact obecnieueHus sIIEPHON U paguannoHHOM 6e3omacHocTH Hopmel U mpaBuia B obiactu
obecrieueHUs sACpHOW W paauanuoHHOW OezomacHoct B P®. Cranmaptel 0€30macHOCTH
MAT'ATD. HopmartuBHO-mipaBoBasi 0aza OCHOB HaIlMOHAJIFHOW OE30MAaCHOCTH C OMOpPOil Ha
nosioxkenust Koncrurynuu PO, mexxayHapoausix 10roBopoB PD, denepanbHbIX 3aKOHOB U UHBIX
HOPMaTUBHbIE MPaBOBBIX akTOB Poccuiickoit denepanuu B oOnactu obecriedeHus AJEpPHON U
paguarmonHoit 6e3omacHocTH. Cranmaptel Oe3omacHoctdh MAI'ATD u ux uMILIEMEHTalHUS.
[IpaBoBasi OTBETCTBEHHOCTh 3a HApyLICHHS B 001acTH obecrieueHHs 0e30MacHOCTH SACPHBIX
00BEKTOB.

4.2. OcoOeHHOCTH TPABOBOTO PETYIHPOBAHUSA Tpyda pPaOOTHUKOB XHUMHYECKON
MPOMBIIITIEHHOCTH. OCOOEHHOCTH 3aKJIIOUEHUS. W COJIEp)KaHus TPYAOBOIO JIOrOBOpa C
paboOTHUKAMU XUMUYECKOW IMpoMbIlIeHHOCTH. [IpaBoBoe perynupoBaHue pabo4yero BpeMeHH U
BpEMEHU OT/AbIXa PaOOTHUKOB XHMHMYECKOM MNPOMBINITIEHHOCTH. (OCOOEHHOCTH MPaBOBOTO
peryaupoBaHus OXpaHbI TpyAa paOOTHUKOB XUMHUYECKOH MPOMBIIUIEHHOCTH. CHCTeMa rapaHTHIA
¥ KOMITEHCAINi paOOTHIUKAM XHMHUYECKON TIPOMBIIIIICHHOCTH.

4.3. HopmaTuBHO-TIpaBOBasi 0a3a pPEryJMpOBaHUS XUMHUYECKOW M HEPTEXHMMHUUYECKOU
otpaciu B Poccun. denepanbusiii 3akoH oT 21.07.1997 N 116-®3 (pen. ot 25.06.2012) «O
MIPOMBIIIJIEHHONW 0€30MacHOCTH OMACHBIX MPOU3BOJICTBEHHBIX 00BEKTOBY. DefepanbHbIil 3aKOH
ot 10.01.2002 Ne 7-®3 (pen. ot 25.06.2012) «O6 oxpaHe okpyxaromiel cpenbl». TpynoBoi
kojaekc Poccutickoit @enepanuu ot 30.12.2001 Nel197-@3. I'maBa 21. Crates 147. Hamorossrit
konekc Poccuiickoii @enepanuu ot 31.07.1998 Ne 146-®3. I'maBa 26. Hamor Ha moObIay
nose3Hbix uckomaembix. Crtateu Ne 334-345, comepkamiyie CpOKH YIjiaThl, OOBEKT HAJIOTa,
MpaBWJIa HAUMCIIEHHUs Hajlora Ha mnosie3Hble uckomaemble. [loctanoBnenue IlpaButenbcTBa
Poccuiickoit @eneparuu ot 16.05.2006 Ne 303 «O pasrpaHnueHUN TIOJHOMOYHH (pemepabHBIX
OpraHoB HCIIOJHUTEIBHONW BJIACTH B OOMacTu obOecriedeHHs] OMOJOTUYECKOW M XHMHUYECKOU
6e3omacHoctu Poccuiickoit ®Denepanum». Ilocranosnenne [ocroprexnamzopa Poccum ot
05.05.2003 Ne 29 «OOmwme mnpaBwiIa B3PHIBOOE30MACHOCTH [UISI B3PBIBOIOKAPOOIIACHBIX
XUMHUYECKUX, HePTeXMMHUYECKUX U HedTernepepadaThIBAIOMIUX MPOU3BOACTB» DenepalibHbIi
3ak0H OT 04.05.1999 Ne 96-®3 (pen. ot 25.06.2012) «O6 oxpaHe aTMoc(hepHOTO BO3IAyXay.
[TocranoBnenue IlpaBurenbctBa Poccuiickoit ®depepamuu ot 14.07.06 2006 Ne 429 «O
JUIEH3UPOBAHUH IKCIUTYaTallud XMMHYECKU OTIACHBIX MTPOU3BOJICTBEHHBIX OOBHEKTOBY.

4. O6beM yueOHOMH THCHHIIINHBI

4.1. Ounas hopma

" B 3auerHBIX B akanem.
Bupr yue6HO#M paboThI

eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,888 32
Jlexuun (Jlek) 0,444 16
[TpakTnueckue 3anstus (113) 0,444 16
CamocrositesbHas padora (CP): 2,106 75,8
KoHnTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSTETbHOE U3YYEHUE PA3IeIOB AUCIIUIUIMHbI 2,106 75,8
3auem: 0,006 0,2
KonTakTHas paboTa — mpoMeKyTOYHAS ATTECTAIIHS 0,006 0,2

Bujx koHTpOJIA: 3auer
o B 3ayernsix | B actpoHOM.
Bunsl yaeOHOM paboThI

eIMHUIIAX gacax
O0mas TpyA0eMKOCTb JMCHHILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,88 24
Jlexuuu (Jlek) 0,444 12
[Ipaktuueckue 3ausarus (113) 0,444 12
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CamocrosiTtesnHnasi padora (CP): 2,106 56,85

KoHTakTHasi caMOCTOsATENIbHAsL PaboTa — —

CamocTosITeIbHOE U3YUeHHE Pa3AeioB JUCIUTUIMHBI 2,106 56,85

3auem: 0,006 0,15

KoHTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 0,006 0,15
Bua konTpoJs: 3auer

4.2. 3aounas popma

. B 3ageTHBIX B akanem.
Bunpsl yaeOHOI paboThI
eIMHHIIAX qacax
O01asi TPY/10eMKOCTh THCIUILIMHBI 10 Y4e0HOMY IJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,222 8
Jlexiuu (Jlek) 0,111 4
[TpaxTnueckue 3anstus (113) 0,111 4
Camocrositesannasi padora (CP): 2,667 96
KoHTakTHas camocTosiTennbHast pabora — —
CaMOCTOSATeTbHOC U3YUEHHUE PA3JICIIOB TUCITUTUINHBI 2,667 96
3auem: 0,111 4
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,006 0,2
[ToaroroBka k 3avery 0,105 3,8
Bua koHTpOJIS: 3auer

N B 3aueTHbBIX B actponom.
Bupr yue6HO#M paboThI

CIMHUTIAX gacax
OO0mAasi TPYA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY TIAHY 3 81
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSL: 0,222 6
Jlexuuu (Jlek) 0,111 3
[Tpaktuueckue 3ansatus (113) 0,111 3
CamocrositesibHas padora (CP): 2,667 72
KoHTakTHas camocTosiTeNbHas padoTa — —
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 2,667 72
3auem: 0,111 3
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 0,006 0,15
[ToaroroBka K 3auety 0,105 2,85

Bujg koHTpOJISI: 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Teopusi BeposiTHOCTEli 1 MaTeMaTHYeCKAasl CTATHCTHKA B TEXHOJIOTUH TOHKOTO
opranuveckoro cunresa» (b1.B.03)

1. Heap AMcHUIUIMHBI — (GOPMHUPOBAHUE y CTYAEHTOB CHCTEMbl OCHOBHBIX MOHSATHI,
UCTOJb3yeMBbIX JJIS TOCTPOEHHMsS BaKHEHIIMX MaTeMaTHYecKHMX Mojened, U yMeHHus
UCIOJb30BaTh MAaTEMaTUYECKHE METO b JJIs1 OIIMCAHUS Pa3IMUHBIX TPOIECCOB.

2.B pe3yabraTe H3yYeHMs JUCHMIUIMHBI oOydalumMiicA 1m0 mnporpamme
0akaJlaBpUATAa J0JIKEH

Obnadams cnepyromumu npodeccuonanbHbiMu (ITK) komnerenmsamu:

— CIOCOOHOCTBIO IUIAHUPOBATh M MPOBOJIUTH (DU3NYECKHE M XUMHUYECKHE OSKCIIEPUMEHTHI,
MIPOBOJIUTH 00Pa0OTKY MX Pe3ybTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bl U
yCTaHaBJIMBATh TPAHULIBI UX MPUMEHEHHUs, IPUMEHITh METO/Ibl MaTEeMaTHUECKOTO aHajIu3a u
MOJICTUPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTanbHOro uccienosanus (I1IK—16);

3namy:
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— OCHOBBI TEOPUHU BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTHKY;

— MareMaTU4YecKHe TEOPUH U METObI, JICKAIIMEe B OCHOBE MOCTPOCHUS MAaTEeMaTHUYECKHX
MOJICTICH;

— OCHOBBI IPUMEHEHHUSI MATEMaTUUYECKUX MO/IEICH 1 METOJIOB.

Ymemy:

— BBIOMPATh MaTEMaTUYECKHE METO/IbI, IPUTOIHBIC [T PEIICHUS] KOHKPETHOW 3a/1a4H;

— WCIMOJIb30BAaTh MATEMAaTHYECKHE TMOHATHS, METOJbl M MOJEIH JUIsl OMHCAHUS Pa3IuYHBIX
IIPOLIECCOB;

— BBIBJIATh MAaTEMAaTHUYE€CKHE 3aKOHOMEPHOCTH, JISKAIIUE B OCHOBE KOHKPETHBIX IPOIIECCOB;

— HCIOJIb30BaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH TaHHBIX;

— TPUMEHATHh MaTeMAaTHYECKHE 3HAHUS Ha MEXIUCITUTUTMHAPHOM YPOBHE.

Braoemy:

— ocHOBamMH (DYHIAaMEHTAJIbHBIX MATEMAaTUYECKUX TEOPUHl ¥ HABBIKAMU HCIIOJIH30BAHUS
MaTeMaTHYeCKOro anmnapara;
— MEeTOJaMH CTaTUCTHYECKON 00pabOTKH MHPOPMALHH.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

Pasoen 1. Teopus éeposmnocmeii. Cnyuaiinvie 8eiuyuHbvl U UX 3aKOHbL PACNPEOeeHUs..

[Ipeamer teopun BeposTtHOcTel. CiydaiiHbie coOBITHS. [IpOTHBOTOJIOKHBIE COOBITHSI.
HezaBucumble coObiTua. OTHocutTenbHass uactoTa. Kiaccuueckoe U TeoOMETpHUYecKoe
OTpeJieNieHue BEPOSITHOCTU. OJIEMEHTapHas Teopusl BeposiTHOCTEH. MeTo/bl BBIYMCICHHS
BeposiTHOcTel.  IIpocTpancTBO  3nemeHTapHBIX coObiTuil. Kiaccuueckoe —ompeneneHue
BEPOSITHOCTH.  AnireOpa  COOBITHIf: TEOpeMbl O  BEpPOSITHOCTH  CYMMbl  COOBITHH,
MPOTUBOTIONIOKHBIX COOBITUM, CyMMa BEpPOSTHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yrommx
MOJIHYIO Ipynny. AKCHOMaTH4ECKOE ONpeeieHUue BEPOATHOCTU. CTaTUCTUYECKOE ONPEIEIICHUE
BEPOSATHOCTH. Y CIIOBHAs BEPOSTHOCTb. T€0pPEMBbI O BEPOSITHOCTH NMPOU3BEICHUS 3aBUCHUMBIX U
He3aBUCUMBIX coObITHH. [lomHas BepositHOCTh. [loBTOpHBIE HcHbITaHus. Popmymna beprymm.
JlokanbHas u uHTErpalibHas Teopembl MyaBpa-Jlamnaca. @opmyna [lyaccona.

[TonsiTue cnydaiiHOM BenWYMHBI. JIUCKpETHBIE M HEMPEPHIBHBIE CIIy4allHbI€ BEIUYWHBI.
3aKoH pachpe/esieHus ciaydaiHON BennuuHbl. DYHKIMS paclpelesieHus, ee CBOWCTBa, Tpaduk.
[InoTHOCTH pacmpeneneHnss HEeNPEPHIBHOW ClydyallHOW BEJIUYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyna IS BEPOSITHOCTH TMOMAJaHUST HENPEPHIBHOM CIIy4allHOW BEJTWYMHBI B JAHHBIN
WHTEPBAJI, BHIPAKEHHBII Yepe3 IUIOTHOCTh BEPOSITHOCTH, FEOMETPUYECKHUN CMBICT (POPMYIIBI.
bunomunansHOe pacnpenenenue, pacnpenenenve IlyaccoHa, paBHOMEpHOE pacipeaeseHue,
HOPMaJIbHOE pacipeiesieHue, SKCIIOHEHIMAIbHOE pacipeieiieHue.

Paszoen 2. Mamemamuueckas cmamucmuxa.

[Ipeamer maremaTtnueckoil  cTraTUCTUKH. OCHOBHBIE  3aJa4yd  MaTeMaTH4eCKOM
cTaTuCTUKHU. BpiOopounslii meroa. Cratuctuyeckoe omnucanue. Bruibopku. ['mcrorpamma wu
nonuron yactoT. Craructudeckas (d3mmupudeckas) GyHKUUS pacrpeneneHus. BpibopouHbie
XapakTepUCTUKH M ux pacnpenenenus. CocrositenbHble, 3(G(GEKTUBHbIE CMEIIEHHBIE U
HECMEILEHHbIE OIIEHKU mapaMeTpoB. CTaTUCTUYECKOE CpeHee, CTaTUCTHYECKas TUCIEPCHUs U
CTaTUCTUYECKOE CPEIHEE KBAPATUYHOE KAK TOUEYHBIE OLICHKH HEU3BECTHBIX: MATEMATHUYECKOTO
0’KMJIaHUSI, TUCIIEPCUH, CPEAHET0 KBAJIPATUYHOIO OTKJIOHEHMs. J[OBepUTEIbHbIE MHTEPBAJIbl U
WHTEpBAJIbHBIE OLIGHKH. JloBepUTETbHBIE OIEHKH HEU3BECTHON BEPOSITHOCTH MO OOJBLIUM
BbIOOpKaM. JloBepuTeNbHas OllEHKa MAaTEeMaTUYECKOTO OXKUIAHUS TIPU HEU3BECTHON TUCTIEPCUU.
JloBepuTenbHas OIIEHKa CpPEAHET0 KBAJAPATUYHOTO OTKIOHEHHA. TouHble BBIOOPOYHBIE
pacnpenenenusi: CreroneHta (t- pacnpenenenue), dumepa-Cuenexkopa (F-pacnpenenenue),
[Mupcona (y2-pacnpenenenue). [IpoBepka cTaTUCTHUECKUX THMOTE3. MaTeMaTH4YeCKHE METOIbI
MPOBEPKU CTATUCTUUYECKUX TUMOTE3. DIEMEHTBI TEOPUN KOPPEIIALIUH.
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4. O0beM yueOHOM TUCUMIIUHBI
4.1. Ounas popma

. B 3aueTHbIx B akanem.
Bunsl yaeOHOI paboThI
eIMHUTIAX gacax
OO0mas TPyI0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY MUIAHY 3 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,333 48
Jlexuunu (Jlek) 0,444 16
[Tpaktuyeckue 3austus (I13) 0,889 32
CamocrosiTesnnasi padora (CP): 1,661 59,8
KoHTakTHas camocTosiTesbHas paboTa — —
CamocTosiTeIbHOE H3YUEHHE Pa3/IeioB JUCIUTUINHBI 1,661 59,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,006 0,2
Buja konTpoasn: 3auer
. B 3ageTHBIX B actponom.
Bunel yue6HOM paboTh
CIMHUTIAX gacax
O01asi TPy/10eMKOCTh THCIHUILIHHBI 10 YYeOHOMY IJIAHY 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,333 36
Jlexuun (Jlek) 0,444 12
[Tpaktnyeckue 3austus (I13) 0,889 24
CamocrosTesannasi padora (CP): 1,661 44,85
KoHTakTHast camocTosiTeNIbHas paboTa — —
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB UCITUTUTHHBI 1,661 44,85
3auem: 0,006 0,15
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,006 0,15
Bun konrpoJs: 3auer
4.1. 3aounas popma
Brjabl yueGHOi paboTs! B 3aueTHBIX B akanem.
eIIMHUIIAX qacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY ILJIAHY 2 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,333 12
Jlexuun (Jlek) 0,111 4
[TpakTnueckue 3anstus (113) 0,222 8
CamocrositesbHas padora (CP): 2,556 92
KoHTakTHas camocTosiTelbHasi paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 2,556 92
3auem: 0,111 4
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,006 0,2
IloaroroBka K 3auety 0,105 3,8
Bujx koHTpOJIA: 3auer

Bunsl yaeOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAaX qacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,333 9
Jlexuuu (Jlek) 0,111 3
ITpaktaeckue 3anstus (I13) 0,222 6
CamocrositesbHas padora (CP): 2,556 69

KoHTtakTHas caMocTOSTeIbHAS pa60Ta
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CaMOoCTOATEIHbHOC U3YUEHUE PA3/ICTIOB IUCIUTUTHHEI 2,556 69

3auem: 0,111 3

KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,006 0,15

[ToaroroBka K 3a4ery 0,105 2,85
Bua konTpoJs: 3auer

AHHOTanus padoyell MporpaMMbl JMCIUIIIHHBI
«JlabopaTopHbie padoThl Mo oprannyeckoii xumun» (51.B.04)

1. Heap aMcHMIVIMHBI — OPUOOPETEHHE CTYAEHTAMH OCHOBHBIX HAaBBIKOB CHHTE3a

OpraHn4eCKux BCHICCTB.

2.B pe3yiabTaTe uU3yYyeHHMs JAUCHMIUIMHBI OOy4YalIMiics MO mporpamMme

0akaJlaBpUATA J0JIKEH

Obnadams cnenyronumu npodeccuoHanbHbiMU (I1K) komneTenusamu:
CIIOCOOHOCTBIO TUIAHUPOBATH W TIPOBOJUTH (U3NYCCKHE W XUMHUUYECKUE SKCIICPUMEHTHI,
MIPOBOJUTH 00PabOTKY MX PE3YyJIbTATOB M OICHUBATH MOTPEIITHOCTH, BBIJIBUTATH TUTIOTE3HI
YCTaHABIIMBATh TPAHUIIBI KX MPUMEHECHHSI, TIPUMEHSATh METO/IbI MATEMAaTHYECKOTO aHAN3a U
MOJICTUPOBAHUSI, TEOPETHUYECKOTO U IKCIIEpUMEHTaIbHOTO nccaenoanus (ITK—16);
TOTOBHOCTBIO HCITOJI30BAaTh 3HAHWE CBOWCTB XHMHYECKHX 3JICMCHTOB, COCIWHCHUH W
MaTepHaioB Ha MX OCHOBE JJIS pelieHus 3a1a4 npodeccuonanpHoi nesrensaoctr ([TK-18);
TOTOBHOCTBIO M3YyYaTh HAYYHO-TEXHUICCKYIO WH(OPMAIINIO, OTEYCCTBCHHBIN U 3apyOeKHBIH
ombIT 10 Tematuke uccienoBanus (ITK-20).

3namo:
TEXHUKY 0€30TIaCHOCTH B JIA0OPATOPHHU OPraHUIECKON XUMHUU;
MPUHIIUIIBI 0€3011aCHOr0 0OpaIIeHHsI C OPraHUYECKUMU COETUHEHUSIMHU;
METO/IbI M BUJIbI XpOMaTOrpaduu 1uist ONpeIeIeHNs] COCTaBa PEaKIMOHHON CMeCH;
TEOPETUYECKHE OCHOBBI CMOCOOOB BBIIEICHUS, OUYUCTKH M UICHTU(PHUKAUU OPraHUuYeCKHX
BEILECTB;
SKCIIEPUMEHTAJIbHbIE METOAbl MPOBEACHUS OPraHUYECKUX peaklui, MPOTEKAOUUX IO
Pa3IMYHBIM MEXaHU3MaM;
OCHOBHBIE OOIIMEe METOJUKA B3aUMHOM TpaHChOpPMAlMM KJIACCOB  OPraHUYEeCKHX
COECIUHEHU.

Ymemy:
MPUMEHSITh TEOPETUYECKHE 3HAHUS M OKCIEPUMEHTAIbHbIE METOAbl HUCCIIEOBAHUS
OpraHMYECKON XUMUU MPU pPelIeHUH NMPoPecCHOHAIBHBIX 33/1a4;
chopmynupoBath MpodieMy U OOOCHOBAaThH BBHIOOpP MPUOOPOB M IKCIEPUMEHTAIBHBIX
METO/I0OB UCCIIEJIOBAHUS, TOCTABUTD LEJIH U 33]]a4l U HAMETUTb MYTH UX JTOCTH)KCHUS,
CHUHTE3UPOBATH COCTUHEHUS 110 MPEI0KEHHON METOTUKE;
MIPOBECTU BBIJICICHUE W OYUCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX
3HAHM [0 OPraHUYECKON XUMHH;
BBIOMPATH PALIMOHAIILHBIN CIIOCOO BBIJCIICHUS U OYMCTKH OPTaHUYECKOTO COCANMHEHUS;
MPEJICTaBIATh JaHHbIe Ja0OPAaTOPHOTO HCCIEAOBAaHUS B BHUAE TPaMOTHO OQOPMIIEHHBIX
METO/IUK;
MPOBOJUTHh AHAINW3 W KPUTUYECKH OIICHUBATh MOJIYYCHHBIE SKCIIEPUMEHTAIBLHBIE IaHHEBIE,
00001aTh 1 1enaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB;
BBIOpATh CIOCO0 MACHTU(PHUKAIINN OPTaHUIECKOTO COETUHEHUS.

Braoemy:
KOMIIJIEKCOM COBPEMEHHBIX OJKCIIEPUMEHTAIBHBIX METOJOB OpPraHMYeCKOW XUMUU IS
pelIeHns KOHKPETHBIX HCCIEI0BATENbCKUX 33124,
AKCMIEPUMEHTAILHBIMH METOIaMHU TIPOBEJICHHSI OPraHUUYECKUX CUHTE30B.
OCHOBHBIMH METO/IaMU UJCHTU(PHUKAIINN OPTaHUYECKUX COCTUHEHUN
nprueMamMu 00paObOTKH U BIICTICHHS] CHHTE3UPOBAHHBIX BEI[ECTB;
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— 3HAHUSAMHU OCHOBHBIX 3aKOHOB OPTaHMYECKON XUMHH JUIS COAEpKaTeNbHON MHTEpIpEeTaluu
MOJIyYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.
3. KpaTkoe coaep:kaHue TUCHUILTHHBI
Pazoen 1. Ilpasuna u memoowl pabomwi 6 1a60pamopuu OpeaHuyecKol Xumuu.
1.1. [IpaBwmiia 6e30macHO¥ pabOTHI B TAOOPATOPUH OPTraHUIESCKONH XUMUHU.
1.2. Metoe1 paboOTHI B 1a00paTOPUN OPraHUUECKON XUMUH.
1.3. JIaboparopHas nocyna, 000pynoBaHUE U PUOOPHI.

Pa3zoen 2. Memoowt uoenmuguxayuu, ouucmxu u 8bl0eieHUs OP2AHULECKUX COCOUHEHUIL.

2.1. Xpomarorpadmus.
2.2. MeTo1b1 OYMCTKH JKUIKUX BemecTB. [leperonka.

2.3. MeTo1p1 OYMCTKY TBEPJBIX BeliecTB. [lepekpucrammu3anus.

Pasoen 3. Cunmes opeanuueckux coeOuHenuil.
3.1. CunTe3HL

4. O0beM yueOHOM THCHMIIINHBI

4.1. Ounas popma

. B 3aueTHbIX B akanewm.
Bunel yue6HOM paboThI
SIMHUTIAX Jacax
OO0u1asi TPyA0€eMKOCTh AUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 2,22 80
JlabopaTtopusie 3ansatust (J1ab) 2,22 80
CamocrosTesannasi padora (CP): 1,77 63,6
KoHTakTHas caMmocTosiTebHas padboTa — —
CaMOoCTOSATENFHOE U3YUYEHUE PA3ICIOB AUCITUTUTHHBI 1,77 63,6
3auem c oueHkoll. 0,01 0,4
KonrtakTHas paboTa — mpoMexXyTOYHAs aTTeCTaIUs 0,01 0,4
3auer
Bun konrpoJs: N
C OLIEHKO¥
N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY ILJIAHY 4 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 2,22 60
JlabopaTtopusie 3ansatus (J1ab) 2,22 60
CamocrositesibHas padora (CP): 1,77 47,7
KonraktHas camocrositenbHas paboTa — —
CaMocCTOATEIbHOE U3YUEHUE PA3/ICIOB AUCHUTIIMHBI 1,77 47,7
3auem ¢ oueHKoI. 0,01 0,3
KonTakTHas paboTa — mpoMeKyTOYHAsI ATTECTAIIH 0,01 0,3
3auer
Bujg koHTpOJIS: .
¢ OLIEHKO¥
4.2. 3aounas ¢popma
Butst yaeGHO# paGoTs: B 3aueTHBIX B akagem.
eIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4e0HOMY IIAHY 4 144
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,56 20
JIaGopatopubie 3ansaTus (JIad) 0,56 20
CamocrositesbHas padora (CP): 3,33 120
KoHTakTHas camocrositenbHas paboTa — —
CaMoCTOSATENbHOE U3YUEHUE Pa3JIeI0B AUCITUIUIMHBI 3,33 120
3auem c oyeHKoi. 0,11 4
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,01 0,4
IToaroroBka K 3a4ery 0,1 3,6
3auer
Buja xoHTpoOJIS: .
C OLIEHKOI
. B 3agernsix | B actpoHoM.
Bunpl yaeOHOI paboThI
eIMHHIIAX qacax
OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,56 15
JlaGoparopusie 3ansTus (J1ad) 0,56 15
CamocronTesannasi padora (CP): 3,33 90
KoHTakTHas camocTosiTennbHast pabora — —
CaMOCTOSATEIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 3,33 90
3auem c oyenkoi. 0,11 3
KonTakTHas paboTa — MpOMEKYTOYHAST aTTECTAIHS 0,01 0,3
IToaroroBka K 3avery 0,1 3,6
3auer
Bua xonTpoJs: .
C OLIEHKOM

AHHOTanUs padoyeil NPOrpaMMbl JUCUMUIIIMHBI
«J/IabopaTOpHBIN NPAKTUKYM
10 MPOoIeccaM M anmaparaM xumMu4ueckoii Texnoorum» (51.B.05)

1. Heap [aMCUMIJIMHBI — 3aKpeIljieHHe 3HaHUM, [OJIyYEHHBIX TMpPH H3Y4YEHUU
mucuumuHel  «[Iporieccbl M anmapaThl XMMUYECKOM TEXHOJOTMH» B 00JacTM OCHOB
TUIPABINYECKUX, TEIJIOOOMEHHBIX M MAacCOOOMEHHBIX IIPOILECCOB, YTO HEOOXOIUMO MpuU
MOATOTOBKE OakaldaBpoB [0 JAHHOMY HANpaBJIEHUIO s HAy4HO-HCCIEAOBATEIbCKON H
MIPOEKTHO-TEXHOJOTUYECKOU IS TEIILHOCTH.

2.B pe3yabtare wu3ydYeHHMs JAUCHMIUIMHBI oOy4yawluiics N0 mporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnepyromumu  oodmenpodpeccnonanpbHpiMu (OIIK) u npodeccnoHabHbIMU
(ITK) koMIeTeHIUSIMU:

— CIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUIUIAH B podeccronanbroi aesrenpaoctr (OITK-1);

— CIOCOOHOCTBbIO HallaXXHBaTh, HACTPAaWBAaTh W OCYHIECTBIISITH IMPOBEPKY OOOpPYIOBAaHUS U
nporpammubix cpeacts (ITK-6);

— CIOCOOHOCTBIO IUIAHUPOBATh M MPOBOJUTH (PU3MUECKHE M XUMHYECKHE OSKCIIEPUMEHTHI,
MIPOBOJUTH 00PabOTKY UX PE3yNIbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTAaTh TUIIOTE3bI U
yCTaHABIUBATh TPAHUIIBI UX IPUMEHEHHUS], IPUMEHATh METOIbl MaTEMaTHYECKOTrO aHaIu3a U
MO/ICTUPOBAHHSI, TEOPETUIECKOTO U dKCIIepUMEHTaNbHOTO HccnenoBanus (ITK-16).

3Hameo:

— 3aKOHBI IEPEHOCA UMITYJIbCA, TETUIOTHI U MACChI;

— OCHOBHBIE YypaBHEHHUS TNPUKIAAHOW THUIPABIUKH U 3aKOHOMEPHOCTH MEepeMelIeHUs
JKUJIKOCTEH;

— OCHOBHBIE 3aKOHOMEPHOCTH TMIPOIECCOB OCaXACHUs, (UIBTPOBAHUS W TEUYCHUSA uepe3
3epHUCTBIE CIIOH;

—  (U3UYECKYIO CYIIHOCTh MPOIECCOB TEIUIO- M MacCOOOMEHa; OCHOBHbIE KUHETUYECKUE

— 3aKOHOMEPHOCTU MaccoIepeHoca sl CUCTeM ra3(map)->KUIKOCTh;

— TUIIOBBIE MPOIECCHl XUMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHME ammapaTbl ¥ METOAbI UX
pacuera.

Ymemy:

—  OMNpeAensaTh XapakTep ABMKCHHUS KUAKOCTEH U ra3oB;
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— HCIOJb30BaTh OCHOBHBIE KMHETHMUECKHE 3aKOHOMEPHOCTH TEIUIO- M MaccollepeHoca Mpu
aHaJIM3€ TEIJIOBBIX U MAaCCOOOMEHHBIX IIPOLIECCOB;

— COCTaBJISITh MaTE€pUAIbHBIC U TEIJIOBbIE OATAHCHI AJIs1 CUCTEM ra3(1ap)-KUAKOCTh;

— pacCUYMTHIBATh MMapaMeTpbl HACOCHOTO, TEIJI0- 1 MacCCOOOMEHHOTO 000PYIOBAHHS;

— COCTaBJISITh TEXHOJOTHYECKHE CXEMBI U M300pakaTh Ha HUX OCHOBHBIE aIllaparhl;

— QaHANU3MUPOBaTh  AKCIEPUMEHTAJIbHO TOJYYEHHBbIE M  TEOPETUYECKH pacCUUTaHHbIE
MoKa3aTesy paboThI armaparos.

Braoemy:

— METOJIONIOTHEN pacyeTa ruAPOMEXaHNIEeCKUX, TETIOBBIX U MaCCOOOMEHHBIX IPOLIECCOB.

— METOJaMH COCTaBJICHUS TEXHOJIOTMUECKUX CXEM.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI

Pa3zoen 1. Uzyuenue ocrnog euopoounamudeckux npoyeccos. llepemewenue scuokocmel.

HccnenoBanue pexxuMoB TeueHHUd kuakocted. M3ydenue npoduist ckopocTeil MoToka B
TpyOomnpoBose. ['mapaBmuueckoe CONPOTHUBIEHHWE B TpyOONpoBOAAX (METAUIMYECKOM H
CTEKJISIHHOM) M D3JIeMeHTaxX TpyOompoBoaHON apmarypbl. OmnpeleneHue TUIpaBInYecKOro
CONPOTHBIIEHUSI  MpPSAMOrOo  ydacTka TpyoOompoBoma. OmpeneneHue  T'MIPaBIMYECKOTO
COTPOTHBIIEHUS B 3JIEMEHTaX TPyOOIPOBOAHON apMaTypsl (auadparMa, JpocceabHbI BEHTUIIb).
Onpenenenre TUAPOAMHAMUYECKOTO COMPOTHUBIEHUS CYXOM CHTYaTOM TapenKkud KOJOHHOTO
anmaparta. OmnpenesneHne THAPABIMYECKOTO COIMPOTUBJICHHS OpOIIAeMON CHUTYAaTOM Tapesku
KOJIOHHOTO armapara. M3mepeHne rufjpaBiu4eckoro COpoTUBIECHUS TPYOHOTO U MEXTPYyOHOTO
MPOCTPAHCTBAa TEIJIO0OMEHHOTO amnmapaTa. KammOpoBka pacxojoMepa BECOBBIM METOJOM.
N3ydeHne xapakTepUCTUK [IEHTPOOEKHBIX HACOCOB.

Pasoen 2. Uzyuenue ocHo8 meniooOMeHHbIX NPOYECCOos.

Omnpenenenrne KodpGUIMEHTA TEIUIONEPENayd B ABYXTPYOHBIX TEIIOOOMEHHHKAX.
Temonepenaua B METAUIMYECKOM W CTEKISTHHOM KOXXKYXOTPYOHBIX TEIIOOOMEHHHKAX.
WHTeHCcHMBHOCTD Temionepeaayd B IUIACTUHYATOM TeIrlooOMeHHuKe. V3ydeHuwe mporecca
HECTAIIOHAPHOTO TEII00OMEHA B anrmapaTe ¢ MEMIaTKON U MOTPYKHBIM 3MEEBUKOM.

Paszoen 3. Uzyuenue O0CHO8 MACCOOOMEHHBIX Npoyeccos (pasdeieHue 20MOSEHHbIX
cucmem,).

Onpenenenre K03QPUIMEHTOB MacCOOTIauM B ra3oBoil (aze mpu HUCIapeHUH KUIAKOCTH
B BO3AYILIHBII MOTOK WM IIPU KOHJIEHCAIIMH Mapa Ha MJICHKE )KUIKOCTH B HACaJ0YHON KOJIOHHE.
Omnpenenenve KOA(pGUIMEHTOB MAacCOOTAAYud B JKUIKOW ¢a3ze mnpu AecopOluH TUOKCHIA
yriepoja W3 BOJbl B IJIEHOYHOH KOJOHHE. M3ydeHre COBMECTHOrO TEIIo- U MaccooOMeHa B
HacaJ04HON KoJoHHE. 3yueHne nporecca npocToil meperonku OMHaApHOI cMecH U30IPOIIaHOJI-
Boja. M3ydeHue mpoiiecca MNPOCTON MEPEeroHKH OWHAPHOW CMECH BOJA-3THJICHIJIUKOJb.
W3ydyenue mporecca MepHOIUYECKONd peKTU(UKauud OWHAPHOW CMECH 93TaHOJ-BOJA.
Pa3nenenue pacTBOpOB HU3KOMOJIEKYISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

Paszoen 4. Uzyuenue ocnoe pazoeneHus 2emepo2enHbiX CUCTEM.

Omnpenenenrne CKOPOCTH CBOOOAHOTO OCaXACHUS TBEP/bIX YACTHIl U BCIUIBITUS My3bIpeit
B kKUAKOCTAX. M3yuenue nporecca GunbTpoBaHus CycreH3uu. [ uapoauHaMuKa HeroABHKHOTO
U TICEBI00KIKEHHOTO 36PHUCTOTO CIOSL.

4. O6beM yueOHOi TUCIUNTHHBI

4.1. Oynas ¢popma

o B 3aueTHBIX B akagem.
Bunsl yueOHOM paboTh

eIMHUIIAaX qacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 2 72
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,889 32
JlaGoparopusie 3ansTus (JIad) 0,889 32
CamocrositesbHas padora (CP): 1,105 39,8
KonTakTHas camocTosiTenbHas paborta — —
CaMOoCTOSATETbHOE U3yUEHUE Pa3IeOB JUCITUTUIMHBI 1,105 39,8
3auem: 0,006 0,2
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,006 | 0,2
Buja koHTpoOJIS: 3auer
o B 3agerHbIX B actponom.
Bunsl yaeOHOM paboThI
SIMHUTIAX Jacax
O01mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IUIAHY 2 o4
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 0,889 24
Jlaboparopusbie 3aHsaTus (J1ab) 0,898 24
Camocrositesnnasi padora (CP): 1,105 29,85
KoHTakTHas camocTosiTesbHas paboTa — —
CaMOCTOSATeIbHOC U3YUEHUE PA3JICIOB TUCITUTUINHEI 1,105 29,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,006 0,15
Buja konTpoas: 3auer
4.2. 3aounas hopma
Brsl yae6HOR paGoTE! B 3aueTHBIX B akanem.
CIMHUTIAX gacax
OO01asi TPY/10eMKOCTh THCIUIIIMHBI 10 YYeOHOMY MJIAHY 2 72
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,222 8
JlabopaTtopusie 3ansTHs (J1ab) 0,222 8
Camocrositesannasi padora (CP): 1,667 60
KoHTakTHast camocTosiTeNbHasi paboTa — —
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 1,667 60
3auem: 0,111 4
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIUs 0,006 0,2
[ToaroroBka k 3auety 0,105 3,8
Bua konTpoJs: 3auer
N B 3auerHbIX B actponom.
Byl yue6HO#M paboThI
eIIMHUIIAX qacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY ILJIAHY 2 54
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,222 6
JlabopaTtopusbie 3ansatust (J1ab) 0,222 6
CamocrositesbHas padora (CP): 1,667 45
KonTakTHas camocTosiTelibHasi paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 1,667 45
3auem: 0,111 3
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTAIIHS 0,006 0,15
IToaroroBka K 3a4ery 0,105 2,85
Bujx koHTpoJs: 3auer
AHHOTauA padoveil MPOrpaMmMbl JUCHUIIIHMHBI
«Teopust xuMHKO-TexXHOJIOrHYecKHX npoueccos» (b1.B.06)

1. Heap DMCUMNJMHBI — Pa3BUTHE Y CTYICHTOB HABHIKOB KOJIMYECTBEHHOW OIICHKHU
TEPMOJUHAMHYECKUX W KHHETHUECKHUX 3aKOHOMEPHOCTEH OpraHMYeCKUX pPEaKIIHii,
MPUMEHEHHE COBPEMEHHBIX XHMHYECKUX H  (U3UKO-XUMHYECKHX  METOJIOB
WCCIIeTOBAHUS 711 YCTAaHOBJICHUS MEXaHHU3Ma PEaKIuil.

2. B pe3yabrare wu3yYyeHHs [UCHMIUVIMHBI O00y4yaloummiicsi 1o mnporpaMmme

0akaJlaBpUAaTAa J0JIKEH

Obnaoams cnepyrommmmu  odowenpogeccuonanvrvimu (OIIK) u npogheccuonanvonvimu  (I1K)
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KOMIIETCHITUSIMU:
— TOTOBHOCTBIO UCIIOJIH30BATh 3HAHUS O CTPOCHHUM BELIECTBA, MPUPOJAEC XUMHUUECKOMN CBSI3U
B Pa3JIMYHBIX KJIACCAX XUMUYECKUX COCIUHEHUN ISl TIOHUMAaHUs CBOMCTB MaTEpHUAJIOB U
MeXaHu3Ma XMMHUYECKHUX MPOIIECCOB, MPOTEKAIMX B oKpyxKaromem mupe (OI1K-3);
— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHME CBONCTB XMMHMUYECKHX 3JIEMEHTOB, COCIMHEHHUUN WU
MaTepHaJIOB HA UX OCHOBE VIS PEIICHUs 3a1a4 npodeccnonanbHoi nesrenpHocta (I1K-
18);
— TOTOBHOCTBIO W3y4aTh HAyYHO-TEXHUYECKYI0 HWHQPOPMAIUIO, OTCUCCTBEHHBIA W
3apyOeKHBII OMBIT 10 Tematuke uccienopanus (I1K-20).
3nams:
— QJIrOpUTM TMOJXO0Ja K HCCIECIOBAHUIO OPraHWYECKUX PEaKIHl C WCIOJIb30BAaHUEM
CIJIO’KHBIX COCTMHEHUH
— BO3MOXKHOCTH HCIOJIb30BaHUSI PE30HAHCHBIX METOJIOB HCCIIEIOBAHMSI OPTraHUYECKHX
peaKkuuii 1 UX KOJIMYECTBEHHOW OLICHKHU.
Ymemo:
— ONpEAeNATh KHHETHYECKUE TTapaMeTphl Mpoliecca;
— COOTHOCHUTb MEXaHU3M pEaKIUUu C TEPMOJMHAMUYECKUMH U KHUHETHYECKUMU
MOKa3aTeNsIMU IIpoLiecca;
— HCIOJB30BaTh  (DUBUKO-XUMHYECKHE METOJbl  HWCCJICAOBAHHS JUIsl  ONpEAeTeHUs
TEPMOJMHAMUYECKUX U KHHETUYECKUX TTOKa3aTesiel mporiecca.
Bnraoemy:
— HaBBIKaAMU OIICHKH JJOCTOBEPHOCTH TOJyYE€HHBIX JTAHHBIX;
— MeTogaMu pa3paboTKu (HU3MKO-XMMHUYECKUX OCHOB CHHTE3a HOBBIX XHMHUYECKHX
COEIMHEHUH C 3aJaHHBIMU CBOMCTBAMU U UX BBIJICICHUS.
3. Kpartkoe coaep:kanne TMCHHUIJIMHbI:
bonbiioe BHUMaHME NpU PACCMOTPEHMM Marepuaja yAeNnseTcss TEOpUU AIEKTPO(UIbHOTO,
HYKJICOQUIBHOTO U PaJAUKAIBHOTO 3aMelleHHs] B apoMaTH4YeCKOM psAdy. 3Jech ke
paccMaTpUBAIOTCSl KOJMYECTBEHHAs! OLEHKA BIUSHUS 3aMECTUTENIEW HAa CKOPOCTh Pa3Iu4HbIX
peaKIvii, BIMSHUE PACTBOPUTENIEH, COJIEBOTO 3 (deKTa Ha CKOPOCTh PEAKIMi B apOMaTHUUECKOM
pAny.
[IpuBonsaTcs cBeaeHus O crnoco0ax UCCIENOBaHUS XUMHMUYECKUX PEaKIHi, O MNpUMEHEHUU
(U3UKO-XMMUYECKUX METOJIOB JUISl MACHTU(DUKAIIMYU U YCTAHOBJICHUS CTPYKTYPhl OPraHUYECKUX
COCIMHEHUI, B OCHOBHOM apoOMaTHYeCKOTro psAa, JUisl JOKa3aTeabCcTBAa 0Opa3oBaHUS
MIPOMEXKYTOYHBIX MPOTYKTOB.
JlanbHeillee pa3sBUTHE HAXOJUT METOJUKA KHUHETUYECKOTO HCCIEAOBAaHUS XUMHUYECKUX
peakiuii, OCHOBBI W OOImME TNPUHIMUIBI 00pabOTKM ¥  aHaIM3a  KUHETHYECKHX
JKCIIEPUMEHTAIIbHBIX JIAHHBIX.
4. O0beM y4eOHOH TUCHUILIUHBI:
4.1. Ounas opma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh
eIMHULIAX qyacax
O0mas TPyI0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIAHY 8 288
KonTakTHas padoTa — ayANTOPHBIE 3aHATHS: 2,67 96
Jlexiuu (JIek) 1,78 64
[Tpaktiueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 5,32 191,6
KoHnTakTHas camocrositenbHas paboTa — —
CaMocCTOsATENbHOE U3YUYEHUE PA3JIEI0B AUCITUIUIMHbI 5,32 191,6
3auem c oueHKoi. 0,01 0,4
KonTakTHas paboTa — MpOMEXYTOUYHasl aTTeCTalHs 0,01 0,4
3auer
Buja xoHTpOJIS: .
C OLICHKOI
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o B 3agernsix | B actpoHoMm.
Bunsl yaeOHOM paboThI
eIMHULIAX qacax
O01mas Tpy10eMKOCTh JMCIUILIMHBI 110 Y4eOHOMY ILUIAHY 8 216
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 72
Jlexuuu (Jlek) 1,78 48
[Tpaktuyeckue 3austus (I13) 0,89 24
CamocrositesibHas padora (CP): 5,32 143,7
KoHTakTHas camocTosiTenbHast pabora — —
CaMOCTOSATENbHOE U3YUEHHUE Pa3/IeOB IUCHUIIINHEI 5,32 143,7
3auem c oyenkoi. 0,01 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
3auer
Buja xoHTpoJsi: .
C OLIEHKO¥
4.2. 3aounas popma
Brsl yaeGHOR paGoTs! B 3aueTHBIX B axanem.
CIMHUTIAX Jacax
OO0uiasi TPyA0€eMKOCTh AUCIUIIIMHBI 110 Y4eOHOMY IJIAHY 7 252
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,67 24
Jlexuuu (Jlek) 0,44 16
[IpaxTnueckue 3anstus (113) 0,11 4
JlabopaTtopusie 3ansTus (J1ab) 0,11 4
CamocrositesibHas padora (CP): 6,22 224
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 6,22 224
3auem c oueHkoll. 0,11 4
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTAIUs 0,01 0,4
[ToaroroBka k 3auety 0,1 3,6
3aver
Bun konrpoJs: .
C OLIEHKO¥
N B 3auernsix | B actponom.
Byl yue6HO#M paboThI
eIMHULIAX qyacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 7 189
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,67 18
Jlexuun (Jlek) 0,44 12
[TpakTueckue 3anstus (113) 0,11 3
JlaGopaTtopHsie 3ansatus (J1ab) 0,11 3
CamocrositesbHas padora (CP): 6,22 168
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE Pa3/I€T0B IUCHUIIIAHEI 6,22 168
3auem c oueHKol. 0,11 3
KonTakTHas paboTa — mpoMeKyTOYHAsI ATTECTAIIH 0,01 0,3
IToaroroBka k 3auety 0,1 2,7
3auer
Buja xoHTpoOJIs: .
C OLICHKOI

AHHOTaNuA padoyeil MPOrpaMmMbl JUCHUIIIHMHBI
«XuMHS U TEXHOJIO0rusi oprannyecknx semecrs» (b1.B.07)
1. Heab IMCUMIUIMHBI — PAa3BUTHE y CTYJCHTOB HABBIKOB aHAJIM3a 3aKOHOMEPHOCTEH ¢
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LIEJIbI0 BBISBJICHUS 3HAYEHUsI IPOAYKTOB OPraHMYECKOI0 CHHTE3a Ul IPOU3BOACTBA
psga  OpraHMYECKUX  BEILIECTB, MHCIOJB3YEMBIX B  pa3jIMYHbIX  OTpacisix
IIPOMBIIIJIEHHOCTH, HAPOJIHOTO XO35MCTBA U T. 1.

2. B pe3yabraTe u3y4YeHUs] MCHUIUIMHBI O0y4YalolMiicd 1O mNporpaMmme
O0akajiaBpuaTa J10JI7KeH.

Obaaoams crienyromumu npogeccuonanvivimu (I1IK) kommereHIuAMU:

TFOTOBHOCTBIO HCIIOJIb30BATh 3HAHHME CBOMCTB XMMMYECKHMX JJIEMEHTOB, COCIMHECHHUU WU
MaTepHaJiOB Ha MX OCHOBE JUISl pEelICHUs 3a1a4d npodeccuonansHoi aesrensHoctr (ITK-
18);

FOTOBHOCTBIO HM3ydaThb HAay4YHO-TEXHHYECKYIO HH(OPMAlLIMIO, OTEYECTBEHHBI U
3apyOeKHBI OMBIT 10 Tematuke uccienopanus (I1K-20).

3nams:

OCHOBHBIE METOJIbl CHHTE3a OTHENbHBIX MPEICTaBUTENEH KJIacCOB OPraHUYEeCKUX
BEILECTB U CIIOCOOBI BBIJCIEHUSI OCHOBHBIX M MOOOYHBIX ITPOIYKTOB;

OCHOBHBIE THIIbI, KOHCTPYKTUBHbIE OCOOCHHOCTM M MPUHIUI pabdOThl pPEaKTOPOB U
COITYTCTBYIOIIEr0o 000PYI0BaHUs I IPOBEICHHUS OPIraHUYECKOTO CUHTE3A;
TE€XHOJIOTMYECKHUE MPOIECCHl MPOU3BOJCTBA U METOIbl KOHTPOJS KayecTBa ChIpbi U
MIPOJIyKTOB MPOU3BO/ICTBA;

METO/1bI UACHTU(UKAIIMY U KOJIMYECTBEHHOTO ONpeAETeHUs MPOIYyKTOB OPraHMYeCKOro
CHHTE3a;

00yacTu MPUMEHEHUSI TPOYKTOB OPraHU4eCKOro CUHTE3a.

Ymems:

pa3paboTaTh CXeMy CHHTE3a IIeJICBOTO POIYKTa;

00OCHOBBIBATh TApAMETPBI TEXHOJOTHYECKOTO TIpoIlecca MPOHM3BOJCTBA OPraHHMUYECKHX
BEIIECTB C IEJbIO0 MOJYYCHHUS KOHEYHOTO MPOAYKTA C 3aJaHHBIMH CBOMCTBAMU;
000CHOBBIBATh BEIOOP Hamboee 3 (HEKTUBHBIX TEXHOJIOTHI OPraHNYECKUX BEIIECTB.

Braoemes:

OCHOBHBIMH NMPUHIUIIAMH CTPATETUU OPTaHUYECKOT0 CUHTE3a;

MOHATHAMH 00 OCHOBHBIX HAyYHO-TEXHUYECKHX MpoOJieMax U MEpPCHEeKTHUBAX Pa3BUTHUS
MIPOU3BOJICTBA OPraHUYECKUX BEIIECTB;

Hay4yHbIMM OCHOBAMH CHOCO0OOB TmiepepabOTKH MPUPOJHOTO CBHIPhS MPU pPEUICHUH
TUTOBBIX TNMPO(ECCHUOHANBHBIX 3aJa4, a TaKKe HaXOJWUTh CIOCOOBI pelIeHHM 3anaad,
BBIXO/ISIIINX 32 IPEEIbl KOMIIETEHTHOCTH KOHKPETHOTO HAIpPaBJICHHUSL.

3. Kpartkoe coaep:xanne 1MCHHIJIMHbBI:

Z[I/ICI_[I/IHJ'II/IHa «XUMHS U TEXHOJIOTHS OpPraHUu4YCCKUX BEIICCTB» MOAa€T CTyA€HTaM OCHOBHBIC
OpeaACTaBJICHHUA O MCTOJAaX CHHTC3a OPraHUYCCKHX CO@I[I/IHGHI/II‘/'I, O TCEXHOJIOTHU TIOJIYYCHUS
ApOMATUYCCKUX H I'CTCPOAPOMATUICCKUX CO@HHHGHHﬁ, 0 XMMH3MC ITPOUCCCOB, IMPOUCXOOAIIUX
IIpu 9TOM. MaTepI/IaJ'I KJ'IaCCI/I(i)I/II_II/IpOBaH M0 BaXHEHIIIMM TEXHOJIOTUYECKUM mpoucccam,
HCIIOJIb3YEMbIX B OPraHUYCCKOM CHHTE3C!: Cy.]'IL(bI/IpOBaHI/IC, HUTPOBAHHC, I'aJIOTCHUPOBAHUC H
T.O. HJ’IH KaKI0ro Imponecca NAarTCd HAYUYHBbIC U TCXHOJIOTHYCCKUC OCHOBBI, paCCMATPUBAIOTCA
BOIIPOCHI MPAKTHUYCCKOI'O ITPOBCACHUA peaKHI/Iﬁ B IIPOMBIINIJICHHBIX allllapaTraXx, Jal0TCA CBECACHUA
0 TEXHOJIOTUH BaKHEHIIINX IMPOAYKTOB.

B konHle H3NI0XKEHUA Marepurajia 1o JaHHOM NUCHUILIMHE MMPpUBOIAATCA CBCACHUA 00 OYHCTKE
CTOYHBIX BOJA U OTXOAIIUX T'a30B B ITPOU3BOACTBAX APOMATUUYCCKUX BCIICCTB (HpOMe)KYTO‘IHBIX
HpO,Z[YKTOB) 1 MCTOJAaX UX OYHCTKH.

4. O0beM y4eOHOH TUCHUTIUHBI:
4.1. Oynas ¢opma

o B 3aueTHBIX B akanem.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIAHY 4 144
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 1,33 48
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ITpaktuyeckue 3ausatus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,22 44
KoHnrakTHas camocrosiTenbHas paboTa — —
CaMocCTOsTENTbHOE U3YUEHUE Pa3JIeIOB AUCIIUTUIMHBI 1,22 44
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 1 0,4
[ToaroToBKa K 9K3aMeHy 35,6

Bua konTpoJs: JK3aMeH

. B 3agerHbBIX B actponom.
Bunpl yaeOHOI paboThI
SIMHUTIAX Jacax

OO0uiasi Tpy10€eMKOCTh IUCHUIIMHBI 110 Y4€0HOMY IJIAHY 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 48
Jlexruu (JIek) 1,33 36
IMpakTrueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,22 33
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMocCTOsATET HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI 1,22 33
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

Bua koHTpoOJIs: JK3aMeH

4.2. 3aounas popma
Bitb! yaeGHO# paGoTs! B 3aueTHEBIX B akanem.
eIMHUIAX qyacax

OO0miasi TPy10€eMKOCTb TMCHUIIIMHBI N0 Y4eOHOMY MJIAHY 4 144
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSTHS: 0,44 16
Jlexuunu (Jlek) 0,33 12
ITpaktuyeckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP): 3,31 119
KonrtaktHas camocrositenbHas paboTa — —
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI 3,31 119
IK3aMeH 0,25 9
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTAIIHS 025 0,4
IToaroToBka K 3K3aMeHy ' 8,6

Bujg koHTpOJISI: JK3aMeH

N B 3aueTHbIX B actponom.
Buner yue6HOI paboThI

eIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IUIaHY 4 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,44 12
Jlexuunu (Jlek) 0,33 9
IMpaktrueckue 3anstus (113) 0,11 3
CamocrositesbHas padora (CP): 3,31 89,25
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOoCTOSATENbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 3,31 89,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MPOMEXKYTOUYHAsl aTTeCTalHs 0,3

0,25
IloaroToBka K 3K3aMeHy 6,45
Bujx koHTpoOJIA: JK3aMeH
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«OCHOBBI IPOEKTUPOBAHUSA H 000PY/I0BaHME NPEANPUATHIA OPraHNYECKOr0 CHHTE3a»

(b1.B.08)
1. Heab aucuMNIMHBI — (GOPMHUPOBAHME 3HAHUHA METOJOB pPa3pabOTKH XUMHUKO-
TexHosnoruueckux  mpoueccoB  (XTII),  cooTBercTByOIMX  anmapaTypHO-

TEXHOJIOTUYECKUX CXEM JIJIs IPOU3BOJICTBA OPTAaHUUECKUX BEIIECTB.
2. B pe3yabraTe u3y4YeHUs] MCHUILUIMHBI OOy4YalolMiicd 1O mNporpaMmme
0akaJaBpUATA J0JIKEH
Obaaoams crienyromumu npogeccuonarvivimu (I1IK) kommereHusAMU:
— TOTOBHOCTBIO HCHOJIB30BATh 3HAHWUE CBOWCTB XMMHUYECKHX DIIEMEHTOB, COCAMHEHUN W
MaTepHaJoB Ha MX OCHOBE JUIS pelieHus 3a1ad npodeccuonansroit nestensaoctr (ITK-
18);
— TOTOBHOCTHIO W3y4aTh HAyYHO-TEXHUYECKYI0 HWHQPOPMAIUIO, OTCUCCTBEHHBIA W
3apyOeKHBII ONBIT 10 Tematuke uccnenopanus (I1K-20).
3nams:
— OCHOBHBIC TEHCHIIMH PA3BUTHUSI XUMHUYECKOHN TEXHOJIOTUH;
— TIOCJIEZIOBATEIIbHOCTh BBITIOJHEHHUS TPOCKTHBIX PACUYeTOB, OCOOCHHOCTH BBITIOJHEHUS
MaTepHATBHBIX U TETUIOBBIX PACYETOB TUTIOBBIX MPOIIECCOB OPTraHUMYECKOTO CHHTE3A;
— OCHOBHBIE BAapHaHTHl  AMapaTypHO-TEXHOJOTHYECKOTO  O(OPMIICHHS  THIOBBIX
MIPOIIECCOB.
Ymemo:
— pemaTh 33/1a4d aHAIN3a U CHHTE3a XUMHUKO-TEXHOJIIOTUIECKAX CUCTEM ISl IPOU3BOICTBA
TOHKOTO OPTaHMYECKOTO CHHTE3a;

—  BBIOJIHATH MaTepHaIbHbIC, TEXHOJOTHYECKHUE, TEIUIOBBIE pacueTsl pH
MTPOCKTHPOBAHUH.
Braoemes:

— HaBBIKAMHU Pa3pabOTKH M TPAaPUIECKOTO M300pKEHHUS anmapaTypHO-TEXHOJIOTHIESCKUX

CX€M, TUTIOBOTO XUMHUYECKOTO 000pYI0OBAaHUS U €r0 OTAEIbHBIX y3JIOB.

3. Kpartkoe coaep:kanne 1MCHHNIHHbI
[Ipy wu3yyeHHH HOUCUUIUIMHBI 0c000€ BHUMAHHE YAENSETCS BOIpPOCaM BIMSHUS YCIOBUMN
MIPOBEJICHUS MPOLIECCOB HA BEIOOP KOHKPETHOTO TEXHOJIOTMUYECKOTO 000PYA0BaHUS, TIOATOTOBKE
JOCTOBEPHBIX HCXOJTHBIX JIAHHBIX JJIS BBIMOJHEHHS TPOEKTOB, HaBbIKaM pa3pabOTKu
TEXHOJIOTHYECKHX CXEM IO HUX ONMUCAHHSIM B TEXHOJOIMYECKHUX pEeriiaMeHTax U COOCTBEHHBIM
JaHHBIM, [OJIyYEHHBIM B Jab0OpaTopuu MpU BBHINOJIHEHHH KBaJTU(UKAIUOHHONH paboTHl,
MpaBUJIaM M300pakeHUs anmnapaTypHO-TEXHOJIOTHYECKUX CXEM C Y4€TOM B3aUMOPACIOJIOKEHUS
000pyIOBaHUS U €r0 TEXHOJOTUYECKOTO Ha3HAYCHUSI.

4. O0beM y4eOHOH TUCHUILIUHBI:

4.1. Ounas hopma

" B 3aueTHBIX B akanewm.
Buner yue6HOM paboTh

eIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIaHY 5 180
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 2,67 96
Jlexuunu (Jlek) 1,33 48
[TpakTueckue 3anstus (113) 1,33 48
CamocrositesbHas padora (CP): 2,32 83,2
KonrakTHas camocrositenbHas paboTa 0,11 0,4
BrlnosiHeHNE KypcOBOIO MPOEKTa 0,99 35,6
CaMocCTOsATENbHOE U3YUEHUE PA3JIEI0B AUCITUIUIMHbI 1,32 47.2
3auem c oyeHKoii: 0,01 0,4
KonTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalHs 0,01 0,4

Bua konTpos: 3ammTa KypcoBoro TPOEKTa;
3a4er ¢ oeHKOMH
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o B 3agernsix | B actpoHoMm.
Bunsl yaeOHOM paboThI
e IMHUIAX qacax
OO01mas TPYI0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY IUIAHY 5 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2,67 72
Jlexuu (JIek) 1,33 36
[Tpaktuyeckue 3austus (I13) 1,33 36
CamocrositesibHas padora (CP): 2,32 62,4
KoHTrakTHas camocTosiTesnbHas paboTa 0,11 0,3
BrimosHeHne KypcoBOro mpoeKkTa 0,99 26,7
CaMocCTOATEIbHOE U3YYEHUE PA3/IeT0B IUCIUIUIMHEI 1,32 35,4
3auem c oyenkoii: 0,01 0,3
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 0,01 0,3

Bux koHTpoJss:

3ammTa KypcoBOro npoeKra;
3a4er ¢ OLEHKOM

4.1. 3aounas popma

. B 3aueTHBIX B akanem.
Buner yue6HOIM paboTh
CIMHUTIAX gacax

OO0uiasi TPy10€eMKOCTDb IMCHUIIIMHBI 110 Y4eOHOMY IJIAHY 5 180
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,667 24
Jlexuu (JIek) 0,333 12
[Tpaktuueckue 3ansatus (113) 0,334 12
CamocrositesibHas padora (CP): 4,111 148
KoHTakTHas camocrosiTenbHas paboTa — —
BrimonHeHne KypcoBoro mpoekta 0,25 9

CaMOCTOSATETFHOE N3YUEHUE Pa3IeIOB AUCITUTUIMHBI 3,861 139
3awuma Kypcoeozo npoekma 0,111 4

KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,011 0,4
IToaroroBka K 3amuTe KypcOBOTO MPOEKTA 0,1 3,6
3auem c ouenkoii: 0,111 4

KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,011 0,4
[ToaroroBka k 3auety 0,1 3,6

Bujg koHTpOJIST:

3amuTa KypcoBOro npoeKra,
3adeT ¢ OEHKOH

Buner yue6HOI paboTh

B 3aueTHBIX

B actponom.

CIIUHUIIAX qacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY ILJIAHY 5 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,667 18
Jlexuun (Jlek) 0,333 9
[Tpaktueckue 3anstus (I13) 0,334 9
CamocrositesbHas padora (CP): 4,111 111
KoHTakTHas camocTosiTeNbHas paboTta — —
BrinosiHeHNE KypcOBOIro MPOEKTa 0,25 6,75
CaMOCTOSATENBbHOE U3YUEHUE Pa3/IeTI0B JUCIUIIINHBI 3,861 104,25
3awuma Kypcoeozo npoekma 0,111 3
KoHTakTHas paboTa — MPOMEXKYTOYHAs aTTeCTalHs 0,011 0,3
[loaroToBKa K 3aIIMTE KypCOBOTO MPOEKTA 0,1 2,7
3auem c oueHKoii: 0,111 3
KoHTakTHas paboTa — MPOMEXKYTOYHAs aTTeCTalHs 0,011 0,3
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[ToaroroBka K 3auety 0,1 ‘ 2,7

33HII/IT3 KYPCOBOI'O IIPOCKTA;

Bua xonTpoana: o
A P 3a4er ¢ OLEHKOM

AHHOTaNUs padoyeil MPOrpaMmMbl I CHUTITHHBI
«MarepuasoBeieHue J1Jisi TOHKOro opranuyeckoro cuure3a» (b1.B.09)

1. Heap AUCHUIIMHBI — MPUOOpETEHUE CTYACHTAMHM 3HAHUM, HEOOXOIUMBIX [UIs
CaMOCTOSITEIIBHOTO PEIICHHs] BOMPOCOB, CBS3aHHBIX C BBIOOPOM MaTepHAIOB O00OPYHAOBaHUS
OCHOBHOTO OPraHUYECKOT0 M HE(PTEXMMHMUECKOIO CHHTE3a C YUE€TOM YCJIOBHH 3KCILTyaTalluu, a
TaKKe SKOHOMHUYECKUX U IKOJIOTHIECKUX (PaKTOPOB.

2.B pe3yiabTaTe uU3yYyeHHMsl JAUCHMIUIMHBI OOy4YalIOMiici MO0 mporpamMme
0akaJlaBpUATA J10JIKEH

Obnadams cnenyronumu npodeccuoHanbHbiMU (I1K) komneTenusamu:

— CIOCOOHOCTbIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE pelleHus INpu pa3zpaboTke
TE€XHOJIOTMYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKHUE CPEICTBA M TEXHOJOTHUU C YYETOM
9KOJIOTMYECKUX NocieaAcTBUil nx npumenenus ([TK—4);

— CIOCOOHOCTBHIO MPOBOJWTH AaHANU3 ChIPbs, MAaTE€pUAJIOB U TOTOBOM MpPOAYKIHH,
OCYIIIECTBIIATH OIICHKY pe3yibTaTtoB aHanu3za ([TK-10);

— TOTOBHOCTBIO TPOBOJUTH CTaHAAPTHbIE U CEPTU(PUKANMOHHBIE HCIBITAHHUS MaTEpUasioB,
U3JIeMi ¥ TexHosornueckux mnpoieccos (ITK-17);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHHE CBOWCTB XUMHYECKHX OJJIEMEHTOB, COEAMHEHUH U
MaTepHaJioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonansHoi nesitenbaoct ([TK-18).

3namo:

— KJaccu(UKaIuio, CTPYKTYpY, COCTaB M CBOMCTBAa MaTepHaoB;

— MapKHpOBKY MaTepHaJIOB 110 POCCUICKUM CTaHAapTaMm;

— OCHOBHBIE€ KOHCTPYKI[MOHHBIE U ()YHKI[MOHAIbHbIE MAaTEpUAJIbl, IPUMEHSIEMbIE B TEXHOJIOTUU
OCHOBHOI'O OPTaHMUYECKOr0 U HE(PTEXUMUYECKOTO CUHTE3a;

Ymemy:

— palMOHAIBHO MO0J00PAaTh KOHCTPYKLMOHHBI MaTepuan Uil XUMHKO-TEXHOJOIMYECKOTO
mnporecca (peakropa, amnapara, MalldHbl) C Y4€TOM METOJOB 3aIlMUThl OT BO3MOXHOTO
BO3/ICWCTBUS TEXHOJIOTHYECKOH CpeJibl;

Bnraoemy:

— METOJlaMM ONpE/EICHUs] CBOUCTB MaTEPUAJIOB;

— JAHHBIMM JUI TPUHATUS KOHKPETHBIX TEXHMYECKMX peUIeHHH 1pu pa3paboTke
TEXHOJIOTUYECKUX MTPOLIECCOB C TOUKU 3PEHUSI TEXHUKO-IKOHOMHUYECKOH 3PPEKTUBHOCTH.

3. Kpatkoe coaep:kaHue AMCHUIIINHBI

Pa3zoen 1. Beeoenue. Quzuko-xumuueckue 0CHOBbL MAMEPUALOBEOCHUSL.

MarepuanoBeieHMe Kak Hayka: LeJdd, 3aJaud W 3HaueHue AucHMIUIMHbL OOmue
TpeOoBaHuUs, MpeIbsBIIAEMble K MaTepuallaM B 3aBUCHMOCTH OT YCJIOBHM HCIOJIb30BaHUS WIN
sKcIutyatanuu. Pa3Butue Hayku o marepuanax. Ponb pyccKMX y4yeHBIX B Pa3sBUTHM HayKH.
JocTiwkeHust B o0OnacTH  CO3AAaHUS  HOBBIX ~ MAaTepUANIOB,  TEXHUKO-3KOHOMHUYECKas
3QPEeKTUBHOCTh UX NMPUMEHEHUS. 3HaUeHUE MAaTePHAJIOB B Pa3BUTHHU XMMHKO-TEXHOJOTHUECKUX
MIPOILIECCOB M 00ECTIeYeHUH UX OE€30MaCHOCTH.

OcHOBHBIE TOHATHS O CTPOCHMM, CTPYKType€ M CBOWMCTBAaX MaTepuanoB. MeTomabl
U3Y4EHHUs CTPYKTYpPbI U CBOMCTB MaTE€PHUAJIOB.

Crpoenne matepuanoB. OCHOBHbIE THUIIBI KpUCTAJUIMYeCKUX pemieTok. Knaccupukarms
KPUCTAJIJIOB IO THUIIAM CBSI3U. AHM30TPONHsS CBOWCTB KpucTaiuioB. CTpoeHHE peabHBIX
KpucTamioB. JledhekTsl peanbHbIX KPUCTAIIIOB U UX BJIMSHUE HA CBOWCTBA METAJUIOB U CILJIABOB.
CpoiictBa aucnokanuil. /lparpamMmma «IJIOTHOCTh Je(EKTOB-IIPOYHOCTbY». Kpucrammuzamus
MeTalyioB ¥ cruiaBoB.  Camompou3BoJibHAs — Kpuctaimsauus.  HecamornpownsBospHas
KpUcTaiu3anus. AMop¢Hble MaTepuaibl. AJNIOTPONIUYECKHE TIPEBPALICHHS METALIOB.
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CoiictBa marepuanoB. [lokazarenu cBoiictB. Kinaccudukarus cBoiicts. Mexannueckue,
¢u3nveckne, XUMHYECKUE, SKCIUTYyaTallMOHHbIE W TEXHOJOTHYECKHUE CBOWCTBA MAaTEpUAIIOB.
[lokazarenn MeXaHMYECKHX CBOMCTB, ONIPENENIAEMbIE IpPU CTAaTUUECKUX HCIBITAHUSIX Ha
pacTspkeHne M u3ru0. MeToasl  ompeneneHus TBepaoctd  MarepuanoB. Ilokazatenu
MEXaHUYECKUX CBOWCTB, ONpEAEIsEMbIE IIPH TMHAMUYECKUX U IUKINYECKUX UCTIBITAHUSIX.

OcHOBBI TeopuHu CIIaBOB. JlMarpamMMbl COCTOSIHUS CILIaBOB. TepMUHBI U OINpEAEICHHUS.
JluarpaMmbl — «COCTaB-CBOMCTBO». Da30BBIN COCTAB CILJIABOB. 3aBUCUMOCTh MEXK/y CBOMCTBAMU
CIUTAaBOB W TUNOM auarpammbl coctosinus. [Ipasuno H.C. Kypnakosga.

Paszoen 2. Memannuueckue mamepuanul.

XKeneso u crnaBel Ha ero ocHoBe. Cranu W uyryHbl. JKene3oyriaepoaucTbie CILIaBbl.
CrpykTypbl  CIUIAaBOB  JKene3o-yrjiepoA. JluarpamMmbl — COCTOSIHUSL — )KEJI€30-LIEMEHTHUT.
KoMmmoneHTsl, Ga3pl U CTPYKTYpHBIE COCTABIIAIOIINE CTaNIEH U O€NbIX YYyTYHOB.

KoHcTpyKkiimoHHbIe METaNIMYECKUE MAaTEPUATIbl. YTIIEPOIUCTBIE U JIESTUPOBAHHBIE CTANIH.
Knaccudukanus cranei, ompeleneHne MOHATHS KadecTBa cTainu (TpeOOBaHMS K KAayecTBY).
Bnusinue yrieposa U MOCTOSIHHBIX (T€XHOJIOIMUYECKUX) NMPUMECEe Ha KayecTBO CTajiM, METOJbI
yIydIIEHUS KauecTBa CTalM (MOBBIILIEHWE €€ KOHCTPYKIMOHHOM MpoYyHOCTH). BnusHue
JIETUPYIOLMX DJIEMEHTOB Ha CBOMCTBA cranu. KOHCTpyKIMOHHBIE cTann. VIHCTpyMEeHTAIbHbBIE
cranu. Knaccudukamnus yriepoJucThiX U JIETHPOBaHHBIX cTajeil. MapkupoBka craieil UyryHsl
1 TBepJwie criaBbl. CBOWCTBAa M Ha3HadyeHHe uyryHa. [Ipomecc rpaduruzamuu. UyryHsl cepole,
Oenble, KOBKHE, BRICOKOIIPOYHbIE, MX CBOMCTBA, 007aCTh MPUMEHEHHSI, MAPKUPOBKA.

Tepmuueckass oOpaboTka. Teopuss MU MpakTHKa TEPMUUYECKOW M XUMHUKO-TEPMUYECKOM
00paboTkn MeTamioB M cruiaBoB. Ilpupona, MexaHu3Mm M yCIOBUS NMPOTEKAHUSI CTPYKTYPHBIX
npeBpaieHuil B cranu. Bunel Tepmuueckoit o0pabotku cranu: orxur I u Il pona, monueii u
HETOJHBIM OTXKUT, HOPMaJIM3alUs, 3aKaJIKa, OTIYCK. 3aKaJMBAEMOCTh U MPOKAIUBAEMOCTh CTa-
ner. BiustHue TepMuueckoil oOpabOTKM Ha MEXaHMYECKHE CBOWCTBa cTanu. DU3MYEcKue oc-
HOBBI XMMHUKO-TepMUUecKoi 00paboTku. [uddy3rnoHHoe HACHIIIEHHE TIOBEPXHOCTH CTajd HE-
MeTaulaMu. Buael u cmocoObl  memeHTaruu.  As3oTupoBanume cranu. Juddy3smonnas
MeTtaun3anus. loHHass XUMUKO-TepMudecKas 00padoTKa.

[IBeTHBIE MeTaJUIBI U CIUIaBBl Ha UX OCHOBe. OOIas XapaKTepUCTUKa U KilacCUpUKaus
MEeIHBIX cIyiaBoB. JlaTyHu, OpoH3bI, MeQHO-HUKeNeBble cruiaBbl. OOmIas XapaKTepUCTHKA
AIIIOMHHHUEBBIX CIUIaBOB. JledopmupyeMble allOMHUHHEBBIE CILIaBbl, JIUTCHHBIC aTIOMUHUCBBIC
crutaBbl. OOIIasi XapakTepUCTUKAa MarHUeBbIX CIUIaBOB. JlehopmupyeMble MarHUEBbIE CILIABBI
JluTeiiHple MarHueBble CIUIaBbl. TWTaH M CIUIaBbl HA OCHOBE TUTaHa. BiusHue nerumpyrommux
3JIEMEHTOB Ha CTPYKTYPY U CBOMCTBA TUTAHOBBIX CILJIaBOB. bepuIUIMii U CIIJIaBbl HA €r0 OCHOBE.
TyronnaBkue METAJLIIBI U CIIJIaBBI HA X OCHOBE.

[ToporkoBble MeTalIUYecKHe Marepuasibl. Marepuainbl ¢ O0COOBIMU JIEKTPHUYECKUMHU
CBOMCTBaMH.

Paszoen 3. Ocnosvl kopposzuu memannos. Ilpunyunst u Memoost 3auumsl OmM KOppO3UU.

OcHoBHBIE NPUYMHBI KOppo3uu MerawioB. Ilokazatenu xopposuu. Kriaccuduxarms
KOPPO3MOHHBIX IMpOILIECCOB. XuMHUYecKas Kopposus. Il'asoBas kopposus. Kopposus B
KUJIKOCTAX—HEIIEKTPOJIUTAX. DIEKTPOXUMUYECKass KOppo3us. KuHeTnka 31eKTpOXUMUYECKON
Koppo3uu. Koppo3ust METaIoB B YCIOBHSIX TEXHOJIOTMUECKUX CPENl XMMUYECKHUX IIPOU3BOJCTB.

[IpyHIMIBI ¥ METOABI 3aIUUTHI OT KOPpOo3uH. KOppO3MOHHOCTOMKHE METAINIMYECKUE U
HEMETAJUIMYECKHE Marepuanbsl. Meroapl 3aluThl MallMH M annapaTroB  XMMHYECKHX
MIPOU3BOJICTB OT KOPpO3UU. MHIUOUTOPHI KOPPO3UU. DIEKTPOXUMHUYECKAs 3allUTa. 3aIlUTHbIE
MTOKPBITHS.

Pa3zoen 4. Hememannuueckue mamepuanul.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX coennHeHuid. CTpoeHue M CBOMCTBa
OJIMMEpOB. TepMOpeakTHBHBIE M TEpMOIUIACTUYHbIE NoauMepbl. CTpoeHHMe H CBOMCTBA
miactMacc.  OCHOBHBIE  Pa3HOBUJIHOCTH  NPOMBIIUIEHHBIX IOJMMEPOB UM IIJIACTMACC.
["a3oHanoNHEHHbIE IJIACTMACCHI.

OCOOEHHOCTH CTpOEHHS, CBOWCTBA PpE3WHOBBIX MarepHaioB. Pe3unsl o00miero
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Ha3HAYEHUS, CIICIHAIbHBIC PE3UHBI M 00JACTH UX TPUMEHEHHUS.

Jlaxokpacounsie Marepuaibl (JIKM). OcuoBubie Buapl JIKM. Kpacku, naku, rpyHTOBKa,
LinarjeBKa.

Kepamuueckue wmarepuanbl. KoHCTpYKIIMOHHAs, WMHCTpPYMEHTaJbHash W TEXHUYECKas
kepamuka. Heopranmueckoe crexno. Krmaccudukanuss cTexonl Mo Ha3HAueHHIO M OOJIACTH
npumenenust. Curtamiel. ['papur. Ac6ect. CBoiicTBa U 00J1aCTH IPUMEHEHUSI.

CMma3ouHble Maciia, JIaCTUYECKUe CMa3Ky, TBEpAblE CMa304yHble MaTepuasbl. CMa304yHO-
OXJIAKJAIOIINE KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEPHUAIBL.

AHTHDPUKIIMOHHBIE METAJUINYECKHE M HEMETAIUTMIECKHE MaTEPHAIBL.

Komnozunmonnsle wmarepuansl (KM). OOmas xapakTepucTHKa KOMIIO3UIMOHHBIX
marepuanoB.  JlucnepcHo-ynpouenusie KM,  cioucteie KM,  BosokHucteie  KM.
KoMmmno3uimonnele MaTtepuanbl Ha MeETaJUIMUECKOM U HeMmerauinueckoil ocHoBe. CAII
(cieyeHHBIE ~ ATIOMUHHMEBBIE  TOPOLIKHM). ApPMHUPOBAHHBIE  TOJHMMEPHBIE  MaTepHUAaIbL.
Kepamuueckne KOMIO3UIIMOHHBIE MaTepUaIIbl. Y TJIEPOIHbIE KOMIIO3UIIMOHHBIE MaTEPHAIIBI.

[ToHsATHS O HAHOTEXHOJIOTUSIX, HaHOMaTepuanax. [IpuMeHeHre B IpOMBILIIEHHOCTH.

BnusiHue oO0nyyeHUss Ha CTPYKTYpY, MEXaHMYECKHE CBOMCTBA U KOPPO3UOHHYIO
CTOMKOCTh MaTepHaJIOB. PainallnOHHOCTOMKNE CTAJIN U CIIABHI.

Paszoen 5. Dxonomuuecku 060CHOBAHHDBIU 8bLOOP MAMEPUATLOS.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaloB Uil KOHKPETHOIO TEXHOJIOIMYECKOro Ipolecca.
Br16op MarepuanoB i TEXHOJIOTHI mepepaboTku nmoaumMepoB. Kpurepuu u anroputM BbIOOpa
KOHCTPYKIIMOHHBIX MaTepHasoB. DKOJIOTHYECKHE u SKOHOMMUECKHE aCTeKThI
MaTepHUaJIOBEIECHNUS U 3aIUThl MATEPUAIOB OT KOPPO3UH.

4. O0beM yueOHOMH THCHHIIINHBI

4.1. Ounas popma

o B 3aueTHBIX B akanem.
Bupr yue6HOM paboThI

eUHAIIAX yacax
OO6mas TPYA0eMKOCTh JUCIHHILJIMHBI 10 Y4eO0HOMY TJIAHY 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,333 48
Jlexuun (Jlek) 0,889 32
[Tpaktuueckue 3ansatus (113) 0,444 16
CamocrositesibHas padora (CP): 1,661 59,8
KoHTakTHas camocTosTeNbHas padoTa — —
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 1,661 59,8
3auem: 0,006 0,2
KonraktHas paboTa — mpoMeKyTOUYHAs aTTECTAIIH 0,006 0,2

Bujg koHTpOJISI: 3auer

N B 3aueTHbIX B actponom.
Buner yue6HOM paboTh

CIIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIaHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,333 36
Jlexuunu (Jlek) 0,889 24
[TpakTueckue 3anstus (113) 0,444 12
CamocrositesbHas padora (CP): 1,661 44 .85
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATENTbHOE U3YYEHUE Pa3/IeOB AUCIUIUIMHBI 1,661 44 .85
3auem: 0,006 0,15
KoHTakTHas paboTa — MPOMEXKYTOUYHAsl aTTECTaIHs 0,006 0,15
Bujx koHTpoOJIA: 3aver
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4.2. 3aounas popma

. B 3agerHbIX B akanem.
Bunsl yaeOHOM paboThI
e IMHUIAX qacax
OO01mas TPYI0eMKOCTh JUCIHIIJIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,333 12
Jlexuuu (Jlek) 0,222 8
[IpaxTnueckue 3anstus (113) 0,111 4
CamocrosiTtesnHasi padora (CP): 2,556 92
KoHTakTHas caMoCTOsATENIbHASL PaboTa — —
CaMocCTOsATETbHOE U3YUYEHUE PA3/ICIOB AUCIIUIUIMHBI 2,556 92
3auem: 0,111 4
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,006 0,2
[ToaroroBka k 3a4ery 0,105 3,8
Bua konTpoas: 3auer

. B 3agernsix | B actponoMm.
Bunel yue6HOM paboTh

CIMHUTIAX qacax
O01asi TPy/10eMKOCTh THCIUILIHHBI 10 YYeOHOMY IJIAHY 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,333 9
Jlexuu (Jlek) 0,222 6
[TpakTnueckue 3anstus (113) 0,111 3
Camocrositesannasi padora (CP): 2,556 69
KoHTakTHast camocTosiTeNbHasi paboTa — —
CaMOCTOsATETFHOE U3YUYCHUE PA3ICIOB UCITUTLTHHBI 2,556 69
3auem: 0,111 3
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 0,006 0,15
[ToaroroBka k 3auety 0,105 2,85

Bua koHTpoJs: 3auer

AHHOTaNUs padoyeil NPOrpaMmMbl TUCUHILIMHBI
«MoaesimpoBaHue XMMHKO-TE€XHOJIOTHYECKUX MPOLECCOB B TEXHOJIOTUH TOHKOI0
opranuyeckoro cunresa» (b1.B.10)

1. Heapb AucHMIUIMHBI — IpHOOpeTeHne 6a30BbIX 3HAHMI [0 OCHOBHBIM pa3jieiaM Kypca,

a TaKkKe YMEHUH U TMPaKTUYECKHMX HABBIKOB B O00JIACTH MOJEIUPOBAHUS XHMHUKO-

TEXHOJIOTHYECKHUX MPOLIECCOB, UCIIOIB3YEMbIX MPU PEUICHUH HAYYHBIX U MPAKTUYECKUX 3a/1a4.

2.B pe3yabraTre u3yYeHUs] AUCHHUILUIMHBI o0yuyaloummiicsi 10 mNporpamme
0akajiaBpUaTa J0JIKeH
Obnaoams cnenyromumu  obuenpodeccuonanbubiMu (OIIK) u npodeccrnoHanbHEIMU

(ITK) kOMITeTeHIUSMMU:

— BJAJEHUEM OCHOBHBIMHU METOJaMH, CIOCOOAMH W CpPEICTBAMHU TMOJYYEHHUS, XpaHEHHUS,
nepepaboTku HHPOpPMAIINH, HaBBIKaMU PabOTHI ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIIPaBICHUS
undopmarueii (OITK-5);

— TOTOBHOCTBHIO MPHUMEHITh AHATUTHYECKUE U YHCIIEHHBIE METObl PEIICHUs MOCTAaBIECHHBIX
3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHH, MMPOBOIUTH 00pabOTKY
uHpoOpMallUd C  WCIOJNB30BAaHHEM  MPUKIAAHBIX  MPOTPAMMHBIX  CPEICTB  Cdepbl
npodecCHOHANBHON /eATeIbHOCTH, HCIOIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTHUU U
0a3bpl JaHHBIX B CBOEU Mpo(ecCHOHaIbHOUW 007acTH, MaKeThl MPUKIAAHBIX MPOTpaMM s
pacueTa TeXHOJOTHYECKUX mapameTpoB obopynoanus (ITK-2);

— CIOCOOHOCTHIO HallaXXMBaTh, HACTPAaWBAaTh W OCYIIECTBISATH MPOBEPKY OOOPYAOBaHUA U
nporpamMmHbIxX cpencts (ITK-6).

3namy:
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— METOJBl  TOCTPOSHUS  OMIUPUYECKUX  (CTATUCTUYECKMX) ©  (U3HKO-XUMHUYECKHX
(TeopeTnyecKux) MoieTIel XUMHUKO-TEXHOJOTUYECKUX MPOLIECCOB;

— MeTOJbl HMACHTU(UKAIUKA MAaTEMaTUYECKHX OIMUCAHWKM TEXHOJIOTHYECKHX IPOIIECCOB Ha
OCHOBE DKCIIEPUMEHTAIBHBIX TAHHBIX;

— METOJbl  ONTHUMH3AIMU  XWMHKO-TEXHOJOTHYECKHX  TIPOIECCOB C  MPHUMEHECHUEM
SMITUPUYECKUX W/WIN (PUZNKO-XUMHUECKUX MOJIEIICH.

Ymemy:

— TMPUMEHATh W3BECTHBIC METOJbI BBIYUCIUTEIBHOH MAaTEeMAaTHUKH M MaTEeMaTHYECKOU
CTaTHCTUKH JUISl PEIICHUS KOHKPETHBIX 3aJla4 pacdera, MOJCIIUPOBAHUS, UICHTH(PUKAIIIN U
ONTUMHU3ALMK TIPU HCCIEIOBAHWU, TMPOCKTUPOBAHWU U  YIOPABICHUU MpoIEccaMu
XHUMHYECKON TEXHOJIOTUN

— WCIMOJB30BaTh B CBOEH MPAKTUUECKOW JEATEITbHOCTH JUISl JOCTIDKEHUSI JTHX IeJied
W3BECTHBIC TTAKETHI IPUKIIATHBIX TPOTPaMM.

Braoemy:

— MeTOoJaMU MaTEeMaTUYeCKOW CTAaTUCTHUKU [UIi OOpabOTKM pE3yabTaTOB aKTHUBHBIX U
MTACCUBHBIX IKCTICPUMEHTOB

— METOJaMH BBIYHCIUTEILHON MAaTeMaTUKHU ISl pa3pabOoTKH W peain3allid Ha KOMIBIOTEpax
QITOPUTMOB MOJICITMPOBAHUS, WICHTU(UKAIMA ¥ ONTHMH3AIUN XUMHUKO -TEXHOJOTHIECKUX
MIPOLIECCOB.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

OcHogHble nouamus.

OCHOBHBIC TPHUHIIMITEI KOMIBIOTEPHOTO MOJICIHPOBAHUS XHUMHKO-TEXHOJOTHICCKIX
nporeccoB (XTII). Maremarnueckue >MIUPUUECKHE W MaTeMaTHYECKUE (DPU3UKO-XUMHUUYCCKHE
MOJENU U KOMIBIOTEPHOE MoJenupoBaHue. JIeTepMUHUPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemaTHueckue mojenu. [I[pumeHenre MeTo10J0rui CUCTEMHOTO aHaiu3a i pelieHus 3a1a4
MozenupoBaHus. [IpuMeHeHuWe MpHUHLMIIA «UEPHOrO  SIIUKa» TpPU  MaTeMaTH4YeCKOM
MOJENUPOBaHNU. ABTOMAaTU3UPOBAHHBIE CUCTEMBI MPUKIaAHON nHbopMmaTuku. Mepapxuueckas
CTPYKTypa XUMHYECKMX TPOU3BOJACTB M UX MaTemMaTuueckux Mojeneil. I[Ipumenenue
KOMITBIOTEPHBIX MOJIeNe XUMHUYECKHX MpPOILIECCOB MJsl aHaiu3a, ONTUMHU3ALMU W CHUHTE3a
XMUMHKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHBIE NpPHUEMBl MATEMaTHYECKOTO MOJICIHPOBAHUS:
AMITUPUYECKUN, CTPYKTYPHBIN ((PU3HKO-XUMHYECKHI) 1 KOMOMHUPOBAHHBIA (TEOPETUUECKHM ).
[TocTpoeHnne cTaTMUeCKUX M AUHAMUYECKUX MoJenel. Pemenue npsmeix 3aaad. [IpoexkTHbiil u
MOBEPOYHBIN (OLIEHOYHBIN) pacueT mpoiieccoB. Pemenne oOpatHbix 3aqa4. [lapamerpuueckas u
CTPYKTypHasi HICHTH(HUKALUS MaTeMAaTUYECKUX MOJIeNei. YCTaHOBJICHHE aJIeKBaTHOCTH
MaremMaTHdeckux  Mojeneil.  CTpareruss MNpPOBEACHUS  PACUETHBIX  HCCIENOBAaHUNA U
KOMITBIOTEPHOTO MOJIETTUPOBAHUS PEaIbHBIX MPOIIECCOB.

Paszoen 1. [locmpoenue smnupuueckux mooenel XuMuko-mexHoi102U4ecKux npoyeccos.

1.1. ®opmynupoBka 3a/1a4un anmpoKCUMaIuu TAHHBIX TUIS OTHMCAHUSA
AKCIEPUMEHTAJIbHBIX 3aBUCUMOCTEH U TOJIy4YEHHUS IMIHPUYECKUX Mojejeil mpoieccoB. Buabl
KpuTepueB amnmpokcumanuu. Kpurtepuil Merona HauMMEHbIIUX KBaJpaToB. Pemienue 3amauun
anmnpoKCUMAaIlMU JUId HEJIMHEWHONW U JMHEHHOW Mo mapamerpaM Mojenei. Marpuunas
(dbopMynUpOBKa 3aJaud aNMpPOKCUMAINH. AHATUTHUYECKUN U aITOPUTMUYECKUN TOIXOIbI IS
pelleHus 3aJa4yd anmpoKCHMAllMU IS JTUHEHHBIX W JIMHEapU30BaHHBIX MOJENell MeToA0M
HaUMEHBIINX KBaJPaTOB.

1.2. HopManbHbIif 3aKOH pacmlpefeNieHuss s BEKTOPHBIX CIy4alHBIX BEIUYUHBI U
oTpeieieHue MX YHCIOBBIX XapaKTEpUCTUK. MaTemaTHuecKoe OXKUIaHHe W JUCIEPCUS IS
BEKTOPHBIX CIIYYalHbIX BENWYUH. JIMCTIEPCHOHHBIM W KOPPEISAIUOHHBIA aHanu3. [loHsATus
JUCTIEPCUU  BOCIIPOM3BOJUMOCTH M QJIeKBaTHOCTH, a TakKe - OCTATOYHOW JAHMCIIEPCHH.
Omnpenenenre BBIOOPOYHBIX KO3(DPUIIMEHTOB Koppemsiiuu U Kod(hdUlmeHTa MHOKECTBEHHOM
koppensiuu. CTaTHCTUYECKUH TMOAXOJ K ONpPENeNIeHHI0 OMIMOOK U MOTPEIIHOCTeH B
AKCMIEPUMEHTATIBHBIX TOYKAX U3MEPEHUH.

1.3. PerpeccHOHHBIN H KOPPEJSIMOHHBIM aHAIW3 Ui TOCTPOCHUS AMIHPUUYECKUX
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MoJielied Ha OCHOBE [aHHBIX IaCCUBHOTO OSKcrepuMeHTa. [loHATHA (QYHKIMHM OTKIMKA W
¢axTopoB. OCHOBHBIE JOMYLICHHUS PErPECCHOHHOTO M KOPPEJSIMOHHOTO aHanmuza. Kpurepuu
MPOBEPKH OJHOPOAHOCTH Jucrepcwil. Bpibop Buaa ypaBHEHHH perpeccHd, a Takke
ompeneneHue Kod(pQPHUIMEHTOB PErpecCUd W HMX 3HAYUMOCTH C HCIOJB30BAHHUEM KpPUTEpPHUS
CrerogenTa. IIpouenypa uckiIroueHUs] HE3HAUUMBIX KO3 GUIMEeHTOB perpeccun. Onpenenenue
a/IEKBaTHOCTU PErPECCUOHHBIX MOJIENIEN C MOMOILBIO KpuTepus dumiepa.

1.4. OcHOBHbIE TIOJIOKEHUS TEOpPUM IUIAHUPOBaHUS SKcnepuMeHTOB (I):  moJHBIM
¢daxTopusiii skcnepument (IIPD) m oOpaboTka ero pesynabTaroB. ONTHMAaJIbHBIE CBOWMCTBA
MaTpullbl IJJAHUPOBAHUS U CBOWCTBO OpTOroHasbHOCTH. OmpeneneHue Ko3((ULIHUEHTOB
Mojenel, HMX 3HaYMMOCTH M IIPOBEpKa aJIeKBaTHOCTH YypaBHEHUs perpeccuu. CBOWCTBO
poTaTabeNbHOCTH TOJTHOTO (PAKTOPHOTO SKCIEPUMEHTA.

1.5. OcHOBHBIE MTOJIOKEHUS TEOPUH TUTaHUPOBaHUs 3KkcriepuMeHToB (1I): opToronanbHbIM
HEeHTpanbHBIN KoMmo3uuoHHbIN TU1aH (OLIKII) skcriepumMeHnToB 1 00padOTKa €ro pe3yabTaToB.
ObecrieyeHrie OPTOTOHAJIBHOCTH MAaTPHULbI TUTAHUPOBAHMSI U OIIPEIETICHUE BEJIMYUHBI 3BE3JHOTO
mneva. OmnpeneneHue Kod(PEOUIUEHTOB MOJAEIH, WX 3HAYMMOCTH U OIIEHKAa aJeKBAaTHOCTHU
ypaBHEHHUs perpeccuu. PacueTHoe BbIUMCIIEHNE KOOPAUHAT TOYKHA ONTUMYMa (3KCTPEMYMa).

1.6. OnTumMU3aIs SKCIEPUMEHTATBHBIX HCCIISIOBAaHUN ¢ TIpUMeHEeHneM Metoaa bokca-
Bunbcona. OcHOBHBIE TOIXOJbl K ONTHUMH3AIMHM SKCIIEPUMEHTAIBHBIX HCCIEA0OBAHUM.
DKcrepuMEeHTAIbHO-CTaTUCTUYeCKHT MeTof. CTparerust ABM)KEHHS K ONTHUMyMY LIE€JIeBOM
¢byHkuy  (QyHKIMM OTKJIMKA) TPagdeHTHBIM MeETOJOM. KpuTepuum MOCTHIKEHHUS «IIOYTH
CTallMOHAPHOM 00JIaCTU» U METOJIbl YTOYHEHHS MOJI0XKEHUSI ONTUMAIbHONW TOYKU B (PaKTOPHOM
MIPOCTPaHCTBE.

Pazoen 2. Ilocmpoenue puzuko-xumuyeckux XumMuKko-mexHo102u4ecKux npoyeccos.

2.1. Dranbsl MaTeMaTHYeCKOro MOJAeNUpoBaHUs. POpMyIUpOBKAa TUIOTE3, MOCTPOEHUE
MaTeMaTU4YECKOT0 OIMCAHUs, pa3paboTKa MOJIEIUPYIOIIEr0 aJropuTMa, IpoBepKa aJleKBaTHOCTH
MOJIEIM M WJICHTU(UKALUsA UX [apaMeTpOB, pAaCUETHbIE MCCIEIOBAHUS (BBIUYMCIUTEIbHBIN
IKCIIEPUMEHT).

2.2. CocTaBieHHE CHCTEM YypaBHEHMH MAaTe€MaTHYeCKOIO OIMUCAHHS IPOLECCOB U
paszpaboTka (BHIOOpP) AITOPUTMOB UX PEIICHHs. BIOYHBIN MPUHIMIT OCTPOEHUS CTPYKTYPHBIX
MaTeMarudeckux mogenei. O000LIeHHOe ONMcaHue ABMKEHHsI NOTOKOB (a3 B ammaparax ¢
[IOMOIBIO  TUAPOJMHAMUYECKMX  MOJeJIeH,  YUMTHIBAIOIUX  COCPEJOTOYEHHbIE U
pacripe/ie/ieHHble MCTOYHHMKHU BELIeCTBA U 3HEpruM (TeroTsl). JIoKalbHble MHTEHCHBHOCTU
HUCTOYHHMKOB BELIECTBA M TEIUIOTHI B IIOTOKAaX, COOTBETCTBYIOLIUE PA3JIUYHBIM (UUKO-
XUMUYECKUX mporieccaM. OCHOBHBbIE THUIIBI YPaBHEHUH MaTEeMAaTH4ECKOI'O ONUCAHMsI XUMHKO-
TEXHOJIOTUYECKUX IPOLIECCOB — KOHEYHble, OOBIKHOBEHHbIE JU(QepeHInanbHble U
middepeHnanbHble ypaBHEHHSI B YACTHBIX TPOU3BOIHBIX.

2.3. MaremaTHuecKkoe MOJEIMPOBAHUE CTALMOHAPHBIX M JAMHAMUYECKUX PEXKHUMOB
T'HJIPABINYECKUX MPOLIECCOB B TPYOOIIPOBOIHBIX CUCTEMAX, IN100aIbHbIE U IEKOMIIO3UIIOHHbIE
METOJbl PELICHHUsS CUCTEM HEJIMHEHHBIX YpPaBHEHUH, a TakXKe SsIBHbIE M HESBHBIE METOMbI
YHUCICHHOTO PElIeHHs] CUCTeM OOBIKHOBEHHBIX MU(QepeHnnanbHbIX ypaBHeHU. CocTaBieHue
ypaBHEHUH MaTeMaTH4ecKoro omnucanus mnpouecca. Iloctpoenne nMHGOPMALMOHHBIX MaTpHI
MaTeMaTH4YeCKUX MoJeNeil a1 BblOopa OOLIEro airopuTtMa peuieHHs — MOJIEIUPYIOIIEro
anroputMa.  Peanuszanust — aNropuTMOB  PEIICHUST  HEJMHEMHBIX M OOBIKHOBEHHBIX
middepeHnnanbHbIX ypaBHeHHH. Onucanue cranuoHapHbix peskumoB XTIl ¢ nmpumeneHuem
CUCTEM JIMHEHWHBIX W HEJIMHEWHBIX YpaBHEHHMH. lTepallMOHHBIE aJITOPUTMBI PELICHUS.
[Ipumenenne MeToJOB mpocThix uTepanuii U HeloroHa-Padcona s monmydeHus perieHus.
[Ipobnema cxomumocTH mpoliecca peuieHus. J[eKOMIO3UIMOHHBIM METOJl pelIeHHs CIOXKHBIX
CHUCTeM KOHEYHbIX YypaBHeHu#. IlocTpoenue uHGpOpMAIMOHHON MaTpulbl Uil BbIOOpa
ONTUMAJILHOTO AJITOPUTMA perieHus 3aaa4yn. [lonsTre xectkocTH cucteM auddepeHnnanbHbIX
YpaBHEHUH M KPUTEPUH KECTKOCTH. SIBHbIe (OBICTpble) M HEsIBHbIE (MEIJICHHBIE) METO/IbI
pemenus. Meroapl nepBoro (Meroja Diepa), BToporo ( Moau(UIIMPOBaHHBIE METOIbI Diiepa)
u yetBepToro nopsaka ( meron Pynre-Kyrra). OneHka TOYHOCTH METOJIOB — OIMIMOOK yCEUeHHUs..
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[lepexomgnbie oOmMOKM M OMMOKKM OKPYIJIGHHS TPH  YHUCICHHOM  HHTET PUPOBAHUH
middepennnanbubix  ypaBHeHuH. CriocoObl oOecriedeHus CXOJUMOCTH pEIIEHHs 3a]ayu.
[IpuMeHeHre HESBHBIX METOAOB ISl PEIICHHS JKECTKHX CHCTeM Ju(QepeHInaTIbHbIX
ypaBHeHuil. Onpenenenus 1mara MHTErpUPOBaHUs UTEPALMOHHBIM MeTo oM. MetonoB Kpanka-
Hukonbcona (meToa Tpamnenuit).

2.4. MareMaTHYeCKOE€  MOJEITUPOBAaHHE  CTAIMOHAPHBIX  PEKHUMOB  IPOIIECCOB
TEIUIOTepelayd B IUIACTUHYATBIX W 3MEEBHKOBBIX TEIUIOOOMEHHHMKax. MaremaTHiecKoe
ONMCAHNE NPOLIECCOB C IPUMEHEHUEM MOJEIEH HIeaIbHOIO CMEIIEHUSI U BBITECHEHUSI. Bb1OOp 1
rpaduuecKoe TMpeJCTaBlIeHHE AITOPUTMOB pemieHus. [IpuMeHeHue CTaHIapTHBIX METOJ0B
BBIYMCIUTEIBHON MaTEMaTUKU JUIsl PELLICHUs 3a/au.

2.5. MaremaTHueckoe  MOJCTHPOBAaHHE  CTAIMOHAPHBIX  PEKMMOB  IPOIIECCOB
TeIvionepeiayd B MPSMOTOYHBIX M MPOTHUBOTOYHBIX TPYOUaThIX TEMJIOOOMEHHMKOB, pEIICHHE
3amaun  Komm u  KpaeBoll 3agauud  Npud  HMHTETPUPOBAHMM  CUCTEM  OOBIKHOBEHHBIX
mupdepeHnrnanbHbIX ypaBHEHMM. MaremaTtnyeckoe ONMCAaHHME IPOLECCOB € IPHUMEHEHUEM
MOJIENIEl UJIeabHOTO BhITeCHEHMS. Pemenne 3agaun Komm u kpaeBoii 3agaun. [IpencraBnenue
QITOPUTMOB  BBIUMCICHMM B BHJE HWHOOPMALMOHHOW MAaTpUIBl CHCTEMbl ypaBHEHUI
MaTeMaTHYeCKOro omucaHusi U Onok-cxem pacuetoB. Maremarnueckoe omnucanue XTII ¢
MIPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX AM(QepeHnanbHbIX ypaBHeHUH. Onrcanne 0ObeKTOB C
pacnpeieieHHBIMH B TMPOCTPAaHCTBE MapameTpaMu. DOpMYyIHpOBKA HAYaIbHBIX U KpPAEBBIX
YCIIOBUHM 3a/ad pemieHus. YHUCIEeHHBIN alropuT™ 1-ro mopsiaka [y pemeHus 3agaun Komm.
Meron «IpUCTPENKN» Ul pelIeHUs KPaeBOU 3aJaun.

2.6. MareMaTHUECKO€ MO/ICTTMPOBAHNE CTAIIMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX
¢ Memankoi. OnucaHve MHUKPOKMHETUYECKMX 3aKOHOMEPHOCTEM MpPOTEKaHUs MPOU3BOJIBHBIX
CIIO)KHBIX XUMHYECKUX pEaKIMi B JKUAKOW (a3ze AI1 MHOTOKOMIIOHEHTHBIX CHCTEM.
OmnpeneneHne KIHOYEBBIX KOMIIOHEHTOB CJIOXKHBIX XMMHYECKHX PEaKUHUHd C IPUMEHEHHEM
METOJIOB JIMHEHHON ayreOphbl - paHrOB MATPUL[ CTEXMOMETPUYECKUX KOAIPPUIHUEHTOB pEaKIiu.
MareMaTtnueckoe OMHCaHWE PEAKTOPHOTO Tpoliecca ¢ pyOamKol Il MPOW3BOJBHOW CXEMBbI
IPOTEKaHUsI XUMHUYECKON peakuuu. BbpiOOp anropuTMoOB pelieHus 3ajadyd ¢ INPUMEHEHUEM
MHOOPMALIMOHHOM  MaTpHIbl  CUCTEMBl  YpaBHEHMH  MaTeMaTH4YecKOoro OIMCaHUus U
IIPEJCTABICHUS aITOPUTMA PELICHUS C IIOMOLIbIO OJIOK-CXEMBbI pacyera mpolecca.

2.7. MareMaTHYeCKOE€ MOJICIMPOBAHME HECTALMOHAPHBIX PEXHUMOB IPOLIECCOB B
peakTopax ¢ Melanakoi. Maremarnyeckas MOCTaHOBKA 3aJauyy Ul PEaKLUUU C IIPOU3BOJIBHOU
crexuomerpudecko cxemoil. dopmynuposBka 3amaun Komm — 3agaunm ¢ HadajabHBIMU
ycnoBusMHM. Pa3HOCTHOE NpeAcTaBiICHHE CUCTEMBbl OOBIKHOBEHHBIX JU(QPepeHIHaTIbHbIX
ypaBHeHui. IlocTpoeHne WHPOPMALMOHHOM MaTpullbl A BbIOOpa aIrOpUTMa PELICHMSL.
I'paduueckoe npeacTaBiIeHUe aAITOPUTMA PEIIEHUs! B BUJIE OJIOK-CXEMbI pacyera.

2.8. MaremaTHueCKO€ MOJICIMPOBAHUE CTALIMOHAPHBIX PEXKUMOB B TPYOUAThIX PEAKTOPAX
C INpAMOTOYHBIM M IPOTUBOTOYHBIM [JBIDKCHMEM TEIJIOHOCUTENEH. MaremaTudeckast
IIOCTAaHOBKA 33Ja4yl Ul PEaKLUU C KOHKPETHON CTEXMOMETPUYECKOU cxemoil. PopMynupoBka
3amaun Komm — 3a7auu ¢ Ha4aubHBIMM YCIOBMSMHM M KpPacBOM 3alauM — 3aladd ¢ KPacBbIMH
yciaoBusAMU. Pa3sHOcTHOe mpencTaBiieHHME CUCTeM OOBIKHOBEHHBIX —AupdepeHnnanbHbIX
ypaBHeHud. IlocTpoeHne HHPOPMALMOHHBIX MaTpUll A7 BBIOOpa aJrOPUTMOB pELICHHUS.
I'paduueckoe mpeacTaBiIeHUe AITOPUTMOB PEIIEHHs B BUJIE OJIOK-CXEMBbI pacyera.

2.9. MaremaTHuecKoe MOJICIMPOBAHNE HECTALIMOHAPHBIX PEXUMOB MPOLIECCOB B
TpyOUaThIX peakTopax U YHCICHHbIE alrOPUTMBl JUCKPETU3ALMH S PELICHHUS CUCTEM
middepeHInanbHbIX YpaBHEHUH € 4YaCTHBIMM NPOU3BOAHBIMHM. MaTemaTndeckas MOCTaHOBKa
3a/la4uM JJIs peakuu ¢ KOHKPETHOM CTEXUOMETPUUECKON cxeMoi. POpMyIupOBKa HAYaJIbHBIX U
rpaHuuHbIX ycnoBuil. JluddepeHunanbHble  ypaBHEHMsT B YacTHBIX — MPOU3BOJIHBIX -
SIUTMIITUYECKOTO, MapaboJIMYecKOro M THUIEepOOJIMYECKOro THIOB. AJTOPUTMBI  PELICHUS
ypaBHEHUH MapaboaudecKkoro Tuma. MaremaTuyeckas MOJEIb XMUMUYECKOTO IpEeBpaIleHus B
M30TEPMHUUECKUX YCIOBUAX JUIS HECTAIIMOHAPHOTO Ipoliecca B TpyOUaThIX anmapaTax ¢ y4eToMm
IPOJIOJILHOTO TEPEeMEIINBaHUsl M C TNPUMEHEHHEM OJIHOMapaMeTpudeckoil audQy3noHHON
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MOJICNH JJIsl ONMCAaHUS THIPOAMHAMHUYECKON 0OCTAHOBKM B PEAKIMOHHOM IOTOKE. AJTOPUTMBI
pemieHUss B BHUJAE CHCTEM  HEJIWHEHHBIX  ypaBHEHWH, a Takke OOBIKHOBEHHBIX
mddepeHnnanbHbIX YpaBHEHUH TIEPBOTO U BTOPOTO MOPSIIKOB.

2.10. MaremaTtuueckoe  MOJCIMPOBAHUE  CTAl[MOHAPHBIX  PEKHUMOB  IPOIIECCOB
HENPEpbIBHOW MHOTOKOMIIOHEHTHOW peKTH(UKauu u abcopOruu. MaremMaTuyeckoe OIucaHue
Ipolecca MHOTOKOMIIOHCHTHOW PEKTH(PUKAIMKM B TapelpbdaTod KoJOHHe. MojaenupoBaHue
(a3o0BOro paBHOBECHSI M TpOILIECCa Maccolepenadyd Ha Tapelikax B MHOTOKOMIIOHEHTHBIX
cUCTeMax. Y4YeT TEIUIOBbIX OallaHCOB Ha TapelikaX Ipu MOJEIMPOBAHMU IIpoliecca B
PEKTU(UKANMOHHOW  KOJIOHHE.  JIeKOMIO3WIIMOHHBIM  QJTOPUTM  pacdera  Iporiecca
pekTHdUKanIMM B KOJOHHOM  ammapare.  MareMaTHYecKkoe  ONHMCaHWe  Ipolecca
MHOTOKOMIIOHEHTHOM abcopOuuu B HACaJOYHOM KOJOHHE. MojeaupoBanue mpolecca
MHOTOKOMIIOHEHTHOM Maccomepesaud B CEKLIMSIX HacaJ04YHOM KOJIOHHBI. AJITOPUTM peEIIeHHUs
KpaeBoH 3aa4yu J1s1 MOJISIMPOBaHUS Mpoliecca abcopOLuu B HACAJOUHOM KOJIOHHE.

Pazoen 3. Ocrosbi onmumuzayuy XuMuKo-mexHo102U4ecKux npoyeccos.

3.1. Pemenne 3amad4  ONTUMHU3AIMK C TEPMOJMHAMUYECKUMH, TEXHOJOTUYECKUMH,
SKOHOMMUYECKUMHU, TEXHUKO-IKOHOMUYECKMMH 1 3KOJIOTMUECKUMHU KPUTEPUIMU ONTUMAJIbHOCTH.
OnTtumansheie pecypcocOeperatomue XTII. Bpibop kputepueB oNnTUMaabHOCTH (LIEIEBBIX
¢byHkuit). DopMyTupoBKa MHOTOKPUTEpHANbHOM 3agaud  onTuMu3anuu. OcoOeHHOCTH
peuieHuss  ONTUMHU3ALMOHHBIX 3amad XTIl mnpm  HanuuuM  HECKOJIBKHX  KPUTEPHUEB
ONTUMAJIBHOCTH, OBPAKHOM XapakTepe 1enaeBoil QyHKIIMU U HaJUYUK OTpaHudeHuit 1-ro u 2-ro
poxa.

3.2. AlITOpUTMBI OJTHOMEPHON W MHOTOMEPHOW ONTHMHU3AIMK. MeTOIbI CKaHHPOBAHUS,
JIOKaNM3alMi SKCTpEMyMa, 30JI0TOr0 cedeHus U uucen PuboHayu B ciaydae OJHOMEPHOMU
ONTUMU3ALMHU. MeTo bl MHOTOMEPHON ONTHUMU3ALMK HYJIEBOTO, IEPBOTO U BTOPOIO MOPSIKOB.
CUMIUIEKCHBIE, CIIy4allHbIE W TpaJMEHTHBIE METOAbl MHOTOMEpPHOM omnTUMU3auuu. Meton
mTpadHBIX QYHKINAN.

3axnouenue.

A. llpumenenne kKommbplOTEpHBIX Mojened XTIl mpu MpOEeKTHPOBAaHUM XUMHYECKHX
npou3BoJicTB — B CAIIP. 3amaun cuctem aBTOMaru3upoBaHHoro mpoekrupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO MHpoeKkTupoBaHus. MHpopmMalMoHHOE U MaTeMaTHYecKoe
ob6ecrieuenue CAIIP. ABTomMaTH3upOBaHHOE NMPOCKTUPOBAHHUE C MPUMEHEHHEM KOMITBIOTEPHBIX
moxaenen XTTI.

b. [Ipumenenue kommbproTepHbIX Mojened XTIl mpu ympaBieHHM TEXHOJIOTHMYECKUMHU

npoueccamu — B ACYTIL. Komnerorepnoe MogaenupoBanue XTIl B pexume peasbHOro
BpeMeHH. CucreMbl MnpsAMoro muppoBoro (KOMIBIOTEPHOIO) YIPABIEHUS TEXHOJOTHMYECKUMU
MPOLIECCAMM. OcoOeHHocTH  peanu3anuu KOMITBIOTEPHBIX  MOJEJIEH XTII B

aBTOMATU3UPOBAHHBIX CHUCTEMaX yrpaBJieHHs TexHosorudeckumu npoieccamu (ACYTII).
4. O6beM yueOHOi THCIUNTHHBI
4.1. Ounas opma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh
eIMHUIIAX qacax
O0mas TPyI0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIAHY 3 108
KonTakTHas padoTa — ayANTOPHBIE 3aHATHS: 1,33 48
Jlexuun (Jlek) 0,89 32
JlaGopatopusie 3ansaTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 1,66 59,6
KoHTakTHas camocTosiTesibHas paboTta — —
CaMocCTOsATENbHOE U3YUYEHUE PA3JIEI0B AUCITUIUIMHbI 1,66 59,6
3auem c oueHKoi. 0,01 0,4
KonTakTHas paboTa — MpOMEXYTOUYHasl aTTeCTalHs 0,01 0,4
3auer
Buja xoHTpOJIS: .
C OLICHKOI
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o B 3agerHbIX B actponom.
Bunsl yaeOHOM paboThI
eIMHULIAX gacax
OO0uasi Tpy10€eMKOCTh M CUUILIMHBI 10 Y4€0HOMY IJIAHY 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1,33 36
Jlexuu (JIek) 0,89 24
JlabopaTopusie 3ansatus (J1ab) 0,44 12
CamocrositesibHas padora (CP): 1,66 44,7
KoHTrakTHas camocTosiTesnbHas paboTa — —
CaMocCTOsATETbHOE U3YUEHUE PA3/IeIOB AUCIIUIUIMHBI 1,66 44,7
3auem c oyenkoi. 0,01 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
3auer
Buja xoHTpoJsi: .
C OIIEHKOH
4.2. 3aounas hopma
Brsl yaeGHOR paGoTs! B 3aueTHBIX B axanem.
CIMHUTIAX gacax
OO0mas Tpy10eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,33 12
Jlexuu (JIek) 0,22 8
JlabopaTtopusbie 3ansatus (J1ab) 0,11 4
CamocrositesibHas padora (CP): 2,56 92
KonTakTHas camocrositenbHas paboTa — —
CaMOCTOSATETFHOE N3YUEHUE Pa3/IeIOB AUCITUTUIMHBI 2,56 92
3auem c ouenkoil. 0,11 4
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,01 0,4
IToaroroBka K 3auery 0,1 3,6
3auer
Bun konrpoJs: .
C OLIEHKO¥
N B 3auerHbIX B actponom.
Bupr yue6HO#M paboThI
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY ILJIAHY 2 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,33 9
Jlexuunu (Jlek) 0,22 6
JlabopaTtopHsie 3ansatus (J1ab) 0,11 3
CamocrositesbHas padora (CP): 2,56 69
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 2,56 69
3auem c oueHKoI. 0,11 3
KoHTakTHas paboTa — NpOMEXYTOUYHas aTTeCTalus 0,01 0,3
IToaroroBka K 3auery 0,1 2,7
3aver
Bux koHTpoJas: .
¢ OLIEHKO¥

AHHOTalUs padoyeil MPOrpaMMbl I CHUTLITHHBI
«JlabopaTopHble paGoThI MO (pU3NUYECKOl XUMUHU Oprannvyeckux coeqnnenuin» (b1.B.11)

1. ]_[e.]'lb AUCHMIIVIMHBI — PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, YIIPABJIAIOOIUX XOOAOM
XUMHUYCCKOTO IIpoIeccCa, MOKa3aThb obOmactu OPWIOKCHUA OTUX 3dKOHOB W HAYYUTH CTYACHTA
I'paMOTHO NPUMCHATH UX ITPU PCHICHUN KOHKPCTHBIX TCOPCTHYCCKUX U MMPAKTUYCCKUX 3a/1a4.

114




2.B pe3yibTaTe HU3yYeHHMs JUCUMIUIMHBI oOy4yawoumiics 10 mNporpaMmme
0akajaBpHATA J0JIKEH:
Obnaoams cnenyromumu mpodeccnonansubivu (I1K) komneTeHIusIMHU:

— TOTOBHOCTBIO IPOBOJAUTH CTAaHAAPTHBIE W CEPTU(UKALMOHHBIE HCHBITAHUS MaTEepPHaJIOB,
U3/l ¥ TexHosIorn4eckux npoueccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHMSI OCHOBHBIX (DM3WYECKHX TEOPUH JUIS pEUICHHS
BO3HUKAIOMINX (PU3UYECKUX 3a/1a4, CAMOCTOATEILHOTO MPHOOpeTeHus: GU3NIECKUX 3HAHUH,
JUIsl TIOHUMAaHUSI IPUHIMIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIE BBIXOIAIINX 32
npeeNbl KOMIIETEHTHOCTH KOHKpeTHOTO Hanpasienus (ITK-19).

3nams:

— TMIPUHIHUIBI PA0OTHI U CXEMBI HCIIOJIb3YEMbIX H3MEPUTENBHBIX YCTaHOBOK;

— BO3MOKHOCTH METOJIOB CIIEKTPOXUMHUH IS IPOBEACHUS KaYeCTBEHHOTO U KOJIMYECTBEHHOTO
aHaM3a XUMHUYECKHX CHCTEM, OTPEACICHUS TEPMOJAMHAMHYECKUX CBOWCTB XHMHUYECKUX
BEIIIECTB;

—  KOHAYKTOMETPHYECKHHA " MOTEHIIMOMETPUIECKU I METOIBI HAXOXKJICHHS
TEPMOJMHAMHUYECKIX XapaKTEPUCTUK DJIEKTPOJIUTOB (aKTHBHOCTEH U K0I(D(OUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI IUCCOIMAIINH, TEPMOIMHAMUYECKUX XapaKTEPUCTUK PEAKIINN);

— (puBHKO-XMMHUYECKHE METOJBl MCCIIEJOBAHHUS M aHanu3a (a3oBBIX PAaBHOBECHI B OJHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMAX, ITyTH MOCTPOSHHS (ha30BBIX TUATPAMM COCTOSIHUS;

— DOKCIEpUMEHTAJbHBIE METOJAbl H3YUeHHsS KWUHETHKH XHMHYECKHX pEeaKIHil, CIoCOObI
OIIpeeNeHUsI KOHCTAHT CKOPOCTEHN U MOPAIKA XUMUYECKUX PEAKIIHI.

—  KaJOPUMETPUYECKUE METOIBI ONPENEICHUS] TEIUIOEMKOCTH, TEIJIOBBIX d((PEKTOB U JAPYruX
TEPMOXUMHUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemy:

— IpPHUMEHATh TEOPETHYECKHE 3HAHUS M OKCIEPUMEHTAIbHbIE METOAbl MCCIIENOBAHUS
(bM3UYECKON XUMHUH MPU PEIICHUH MPO(eCcCHOHATBHBIX 33]1a4;

— cdopmyaupoBaTh mpoOieMy W 00OCHOBaTh BBIOOP AKCIEPUMEHTAILHOTO METOJa
UCCIIEIOBAHUS, TOCTABUTh LIEJIH U 33/1a4 U HAMETHUTb ITyTH MX JOCTUKCHHUS;

— IIPOBECTH MaTeMaTH4ecKyr0 0O0pabOTKy SKCIEepUMEHTAIbHBIX JaHHbIX Ha 0Oase
TEOPETUUYECKUX 3HAHUN N0 (PU3NYECKON XUMUU;

— IPEeJCTaBIATh JAHHBIE JIAOOPATOPHOIO MCCIEJOBAaHUS B rpauueckoil popme M Ha OCHOBE
MIOJIydEHHBIX 3aBUCHUMOCTEH ONpeAesisiTh COOTBETCTBYIOIIME TEPMOJMHAMUYECKHE U
KUHETHUYECKUE XapaKTEePUCTUKH XMMHUYECKOW CUCTEMBI U XUMHUYECKOTO MTpoLecca;

— IPOBOJUThH AHAIU3 U KPUTHYECKU OLICHUMBATh IOJYYEHHBIE SKCIEPUMEHTAJIbHbIC IAHHBIE,
0000111aTh 1 J1es1aTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3e NPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIbHBIX METOJ0B (U3UYECKOM XUMHUU IS
peleHsl KOHKPETHBIX MCCIe10BaTeNbCKUX 3a/1a4;

— OJKCHEpUMEHTAJIbHBIMU METOJIAaMH HCCIIEZIOBAHUS COCTOSHHMS XMMHMUYECKOI'O PAaBHOBECHUS U
KUHETHKH XMMHYECKOTO Ipoliecca.

— mpueMaMu 0OpabOTKH IOJIyYEHHBIX OIBITHBIX JAHHBIX JJIS BBISBICHHUS U YCTAHOBJIEHUS
B3aMMOCBSI3€il MEeXJy TepMOJMHAMUYECKHMHU CBOMCTBAMU M (U3UYECKUMH IapaMeTpaMu
porLecca;

— 3HAHUSAMHU OCHOBHBIX 3aKOHOB (DM3NYECKOM XMMHUH IS COJEp’KATeIbHOM HHTEpPIpeTaliu
MOJTy4EHHBIX 3KCIIEPUMEHTAIBHBIX Pe3yIbTaTOB.

3. Kpatkoe coaep:kaHue AMCHUIIHHBI

[Ipumenenne MeToJOB (U3UKO-XMMHUYECKOTO HCCIIEAOBAaHUS Uil ONpE/eIeHus
TEPMOJAMHAMMYECKIX U KHHETUUYECKUX XapaKTEPUCTHK XUMHUECKUX CHCTEM.

Paszoen 1. Cnexmpoxumuueckue memoouvl ucciedo8aHus..

KavecTBeHHBIN aHa/N3 BellecTBa (ONpeesieHue MEXbSIEPHBIX PACCTOSHUN, MOMEHTOB

uHepLuu Mosekyn). OnpezaeneHrne KOJIMYECTBEHHBIX XapaKTePUCTHK (CTENEHH TUCCOLMALUU U
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KOHCTaHTBI JUCCOIHAINH JIEKTPOIUTOB, TETNIOEMKOCTH BEIIIECTBA).
Paszoen 2. dnexkmpoxumuueckue memoowl ucciedosanus. Konoykmomempus.
OmnpeneneHrne KOHCTaHTHI AUCCOLMAIMH CIIA00TO AIEKTPOJINTA, CTETIEHU TUCCOIMALINY,
ANEKTPUYECKOM TIPOBOJAMMOCTH TIpH OECKOHEYHOM pa30aBICHUM KOHIYKTOMETPUUYCCKUM
metogoM. [loreHmmomerpus. OnpeneeHne TePMOJIUHAMUYECKUX XapPAKTEPUCTUK XUMHUYECKOU

peakuun (A H®, AG°, AS°), Temmeparyproro kodddunuenta 3J1C (dEO/dT ), CTaHJIaPTHOU

OMC (E®), u3ydyeHne BIUSHUS JOOABOK HA MOTCHIMAI 3JICKTPO/IA.

Pasoen 3. @azosoe pasnosecue 8 00HOKOMNOHEHMHbIX cucmemax. DPU3UKO-XUMUYECKULL
AHANU3.

N3yuenne 3aBUCHMOCTH CBOWMCTB CHUCTEMBI OT €€ cocraBa. KpuBble OXJIaXKICHHS.
Omnpenenenne cocraBa 3BTEKTHUecKON cMecu. [locTpoeHue auarpaMM KWIEHUS M AHarpamm
IUIaBKOCTH U1 OMHApHBIX cucTteM. OrpaHudyeHHas pPAacTBOPUMOCTb B TPEXKOMIOHEHTHBIX
CUCTEMaXx.

Pa3zoen 4. Xumuueckoe pasnogecue.

Onpenenenre KOHCTAHTbl XMMHYECKOTO PAaBHOBECHS U TEIJIOBOTO 3(PpdexkTa XUMHUUECKOH
peaxkiuu Ha MpUMepe peakiuil pa3aoKeHusl.

Paszoen 5. Tepmoxumus. Kanopumempus.

Onpenenenre TEIIOEMKOCTH BEIIECTB KaJTOPUMETPUUECKHM METOOM.

4. O0beM yueOHOM THCHHUIIINHBI

4.1. Ounas popma

Bcero CemMecTpsl
o 2 3
Byl yue6HOM paboThI 3K Axap,. A
Kaj. Axan,.
q 3E q 3E q

OO6mast TPyA0eMKOCTh TUCIHIJIHHBI 110

4 144 2 72 2 72
yu4eOHOMY IJIAHY

KonrakTHasi pabora — aynuropusbie 3ansatusi: | 1,78 64 0,89 32 0,89 32

JlabopaTtopusie 3anatus (J1ab) 1,78 64 089 | 32 | 0,89 32

CamocrositesibHas padora (CP): 221 | 796 [1,105| 39,8 |1,105| 39,8

KonTakTHas camocTosTeIbHAS pa60Ta — — — — — —

CamMocTosTenpHOS HN3Y4YCHHUEC pa3aciioB 291 7906 11.105! 39.8 |1.105 39.8
AU CHHUITIIMHBI ! ! ! ’ ) )

3auem: 0,00 04 |0005] 0,2 |0,005| 0,2

KonraktHas pabota — mpoMeKyTouHas 001 | 04 |0005| 02 |0005| 02

aTTecTamus
Bujg koHTpOJISI: 3auer 3ager
Bceero CeMecTphl
. 1 2
Bunsl yueOHOM paboTh 3K Achp. - ACTp. - ACTp.
q q

OO0masi Tpy10eMKOCTh IMCUUILIHHBI M0

4 108 2 54 2 54
Y4eOHOMY IJIAHY

KonTakTHasi paboTa — ayauropuble 3ausitusi: | 1,78 48 0,89 24 0,89 24

Jlaboparopusie 3ansaTus (J1ab) 1,78 48 0,89 24 0,89 24

CamocrositesbHas padora (CP): 2,21 | 59,7 |1,105| 29,85 | 1,105 | 29,85

KonTakTHas camocTosITENEHAS pa60Ta — — — — — —

CaMocTosTeIbHOS HU3YUYCHHC pa3aciioB 291 597 [1105! 2985 | 1.105| 29 85
JUCITUITIINHBI ! ! ! ) ) )

3auem: 0,00 | 03 |0,005| 0,45 |[0,005| 0,15

KonTakTHas paboTa — mpoMexyToUyHas 001 | 03 [0005| 015 |0005| 015
aTTecTanus
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Buja koHTpOJIS: ‘ JK3aMeH ‘ IK3aMeH ‘

4.2. 3aounas popma

Bceero CeMecTphbl
. 2 3
Buner yae6HOM paboThI 3E AK;IIL. 3E AKaL 3E Axa.
q q

OO0masi Tpy10eMKOCTh M CUUILIHHBI MO

4 144 2 72 2 72
y4eOHOMY ILIaHY

KonTakTHasi pa6oTa — ayautopusble 3ausatusi: | 0,34 12 0,17 6 0,17 6
JlabopaTtopusbie 3ansatusi (J1ab) 0,34 12 0,17 6 0,17 6
CamocrositesbHas padora (CP): 3,44 | 124 | 1,72 62 1,72 62

KonTakTHas camocrositenbHas paboTa — — — — — —

CaMocCTOSITEeIIFHOC HU3Y4YCHHEC pa3acioB 3,44 124 1,72 62 1172 62

JUCITUTUTUHBI
3auem: 0,22 8 0,11 4 0,11 4
KonrtakTtHas paboTta — mpomMexxyTodHast 001 | 04 [0005| 02 |0005| 02
aTTeCTaIus
IToaroroBka K 3avery 0,21 76 |0,105, 3,8 [0,105| 3,8
Buja koHTpoJIs: 3auer 3aver
Bcero CemMecTpsl
. 1 2
Byl yue6HOM paboThI Actp.
3E - 3K Ac;p. 3K Ac:p.

O6mas TPYAOEMKOCTDb JUCHHUIIIMHBI 110

4 108 2 54 2 54
yueOHOMY IJIAHY

KonrakTHasi pabora — aynuropusbie 3ansatusi: | 0,34 9 0,17 45 0,17 45

JlabopaTtopusie 3ansatus (J1ab) 0,34 9 0,17 45 0,17 45

CamocrositesibHas padora (CP): 3,44 93 1,72 | 46,5 | 1,72 | 46,5

KonTakTHas camocTOsTEIbHAS pa60Ta — — — — — —

CamMocTosTenpHOS HN3Y4YCHHUEC pa3acioB 3,44 93 1’72 46,5 1’72 46,5

JIACIIMIUTHHBI

3auem: 0,22 6 0,11 3 0,11 3

KoHnTakTHas paboTa — MpOMEKyTOUHAS 001 | 03 |0005| 015 |0,005| 0,15

aTTeCTalus

IToaroroBka K 3a4ery 0,21 57 10,105| 2,85 |0,105| 2,85
Bujg koHTpOJIST: JKk3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«Opranuyeckasi XMMHSsI /I TEXHOJOTMH TOHKOI0 oprannveckoro cuuresa» (b1.B.12)

1. Ieab AMCHUIUIMHBI — IPHOOPETEHNUE CTYJJEHTAMU 3HAHUI O CTPOEHUM OPraHUYECKUX
COEJMHEHUH, OCHOBHBIX XHMHYECKHX CBOMCTBaX pa3jIMYHBIX KIJIACCOB OPraHUYECKUX
COEJIMHEHUH U METOAAX UX MOJIy4EHHsI, KaK TPOMBILIUIEHHBIX, TaK U J1a00paTOPHBIX.

2.B pe3yabraTe H3yYeHMs JUCHMIUIMHBI oOydalummiicA 1m0 mnporpamme
0akaJlaBpUATAa 0JIKEH

Obnadams cnepyromumu npodeccuonanbHbiMu (ITK) komnerenmsmu:

— CIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJIUTH (DU3NYECKHE M XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOJIUTH 00OPaOOTKY MX Pe3yibTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bl U
yCTaHaBJIMBATh TPAHULIBI UX MPUMEHEHHUs, IPUMEHITh METO/Ibl MaTEeMaTHUECKOrO aHajIu3a u
MOJICTUPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTanbHOro uccienoBanus (I1IK—16);
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TOTOBHOCTBIO HCIIOJI30BATh 3HAHWE CBOWCTB XHMHYECKHUX 3JEMEHTOB, COCIWHEHUH W
MaTepHaJIOB Ha X OCHOBE IS PEIICHHUs 3a1a4 npodeccruonanbhoi aesrenproctu (ITK-18);
TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(DOPMAIIMIO, OTEYSCTBCHHBIN U 3apyOeKHBIH
ombIT o TeMaTuke uccaenoBanus (ITK-20).

3namo:
TEOPETUYCCKHEC OCHOBBI CTPOCHHMS M CBOWCTB pa3lMYHBIX KIACCOB OPraHUYECKHX
COCAUHCHUM;
CHOCOOBI TIOMYYCHHSI M XHUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKUX
COCAUHCHUM;
OCHOBHBIC MEXaHH3MbI POTCKAHUS OPraHUICCKUX PEAKIIHM.

Ymemy:
MPUMEHATh TEOPCTUUYCCKUE 3HAHUS I CHHTE3a OPraHWYECKUX COCAMHCHHHA Ppa3TUYHBIX
KJIaCCOB;
— aHAJIM3UPOBATH W MPEJICKA3BIBATh PEAKIMOHHBIC CBOWCTBA OPraHMYSCKUX COCTMHCHU;
— COCTaBJISITh CXEMBI CHHTE3a OPraHMYECKUX COSMHECHUH, 3aJAHHOTO CTPOCHHSL.

Braoemy:
OCHOBAaMH HOMEHKJIATYPHI U KIIACCH(PUKAITUU OPTAaHUICCKUX COCTMHCHUI;
OCHOBHBIMH TEOPETUYCCKUMHU MPECTABICHUIMHI B OPTAHUYECKON XHUMHUH;
HaBBIKaMU 000CHOBAHUS PAIIMOHAIBHBIX CIIOCOOOB TOJTydEHUST OPraHHYECKUX BEIIECTB.

3. Kpatkoe cofep:xaHue JMCIUTLIHHBI

Pasoen 1. I'anocenonpouszsoonvie. Cnupmoi, gheronvl, npocmoie 3¢hupbol.

1.1. TanoreHOIPON3BOIHEIE.

1.2. DnemMeHTOpraHNYeCKUEe COCTMHCHMUSI.

1.3. CrupTsLl.

1.4. ®eHObI.

1.5. TIpoctsie 3¢pupbr

1.6. DnoxcucoeIMHEHUS

Paszoen 2. Anvoecuovi, remonvl. Kapbonoevie «Kuciomol u ux QYHKYUOHAIbHbBLE

npou3BooHble.

2.1. Anpaeruapl 1 KETOHEL.

2.2. a,B-HenacpleHHbie anbaeruapl 1 KETOHBI.

2.3. OqHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI.

2.4. OYHKIIMOHAJILHBIC TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.

2.5. MHOTOOCHOBHBIEC KApOOHOBBIE KHCIIOTHI.

2.6. o,p-Henacepimennbsie kKapOOHOBBIE KHUCIOTHI M UX (PYHKIIMOHATIbHBIE TPOU3BOHbIE.
2.7. Asperuio- U KETOKUCIIOTHL.

2.8. 3amemniéHHbIe KApOOHOBBIX KUCIIOT.

Pazoen 3. Azomcooepocawue u cemepoyukiuueckue coeOUHeHUsl.
3.1. HutpocoeauHeHusl.

3.2. AMMHEL

3.3. A3a- 1 1Ma30CoeqUHEHNS.

3.4. T'eTeponKIMUECKUE COCTUHEHHUSI.

4. O6beM yueOHOi TUCIUNTHHBI

4.1. Oynas ¢popma

o B 3aueTHBIX B akagem.
Bunsl yueOHOM paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHILIMHBI 110 Y4eOHOMY IIAHY 6 216
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Tpaktaeckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 3,22 116
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KoHnrakTHas camocrosiTenbHas paboTa — —
CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 3,22 116
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 1 0,4
[ToaroToBKa K 9K3aMeHy 35,6

Bua konTpoJs: JK3aMeH

. B 3agernsix | B actpoHoMm.
Bunpl yaeOHOI paboThI
SIMHUTIAX Jacax

OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 6 162
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktnyeckne 3austus (I13) 0,89 24
CamocrositesbHas padora (CP): 3,22 87
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATENTFHOE U3YUEHUE Pa3JIeIOB JUCITUTUIMHBI 3,22 87
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAST aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

Bua koHTpoOJIs: JK3aMeH

4.1. 3aounas popma
Bitb! yueGHO# paGoTs! B 3aueTHEBIX B akanem.
eIMHUIAX gacax

O0mas Tpy10eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 6 216
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSTHS: 0,55 20
Jlexuuu (Jlek) 0,33 12
[Tpaktuueckue 3ansatus (113) 0,22 8
CamocrositesibHas padora (CP): 5,20 187
KonTakTHas camocrosiTesnibHas paboTa — —
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 5,19 187
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTECTaIus 025 0,4
IToaroroBka K 3K3aMeHy ' 8,6

Bujg koHTpOJISI: JKk3aMeH

Buner yue6HOI paboTh

B 3aueTHBIX

B actponom.

CIIUHUIIAX qacax
OO0mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILJIAHY 6 162
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,55 15
Jlexuunu (Jlek) 0,33 9
[TpakTueckue 3anstus (113) 0,22 6
CamocrositesbHas padora (CP): 5,20 140,25
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOSATENTbHOE U3YUYEHUE PA3IeI0B AUCIIUIUIMHbI 5,19 140,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MPOMEXKYTOUYHAsl aTTeCTalHs 0,3

0,25
IloaroToBka K 3K3aMeHy 6,45
Buja koHTpOJIA: JK3aMeH
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AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIIHHBI
«HCcTpyMeHTAJIbHbIE METO/IbI XHMUYECKOI0 AaHAJIN3a B TEXHOJIOTUH TOHKOT0
opranuyveckoro cunresa» (51.B.13)

1. Heap TUCHMIJIMHBI — IPHOOpETEHNE 00YJAIOIUMHUCS 3HAHUH 110 OCHOBHBIM I'PyIIIaM
WHCTPYMEHTAIBHBIX  ((DM3MKO-XMMHYECKHUX) METOJOB xuMmudeckoro anamm3a (MMXA),
HanboJiee MUPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH M HCCIIEIOBATENLCKOM paboTe, a Takke
KOMIIETEHIMI, HEOOXOIMMBIX XMMHMKaM- TEXHOJIOraM BCEX CIELUAIbHOCTEH Ui pelIeHUs
KOHKPETHBIX 3371a4 XUMHUYECKOTO aHAIN3a.

2.B pe3yjabTaTe uU3yYeHHMs JUCUMILIMHBI OOy4YalIMiici MO0 mporpamMmme
0akaJIaBpUATA J0JIKEH

Obnadams cnenyronumu npodeccuoHanbHbiMU (I1K) komneTenusamu:

— CIOCOOHOCTBIO MPOBOAMTH AHAJIU3 ChIPbsS, MAaTE€pHAJIOB M TOTOBOH MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbTaroB aHanu3a ([TK-10);

— CIOCOOHOCTBIO IUJIAHUPOBAaTh M TMPOBOJUTH (PU3MUECKHE U XUMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOJUTH 00PabOTKY UX pE3yJIbTaTOB M OLIEHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI U
YCTaHABIWBATh TPAHMIIBI UX TPUMEHEHUS, IPUMEHITh METOIbI MAaTEMAaTUUECKOTO aHaIN3a 1
MOJICTUPOBAHUSI, TEOPETHUYECKOTO U IKCIIepUMeHTanbHOTro uccienoBanus (ITK—16);

— TOTOBHOCTBIO NPOBOJUTH CTaHAAPTHBIE U CEPTHU(PHUKAIMOHHBIE HCHBITAHUS MAaTepHaloB,
U3JIeTMi ¥ TexXHoJorn4eckux mnpoueccos (ITK-17).

3namo:

— TEOopeTHYeCcKHe 0CHOBBI MeTOJ10B UMXA;

— mpoiiecchl ((OPMUPOBAHMS AHATUTUYECKOTO CUTHANA B pa3muuHbix UMXA;

— paccMOTpeHHue NMPUHIUIIOB U3MEPEHUN B CTaHJapTHHIX Ipubopax;

— ocHoBbl MeTposoru UMXA B cooTBeTcTBUU ¢ pekomeHaanusmu NIOITAK.

Ymemy:

— TMPUMEHATHh NPUOOpPETEeHHbIE TEOPETUYECKUE 3HAHUS U TPaKTUYECKHE HaBBIKU B
npoQecCHOHANIbHON AEATEeIbHOCTH JUIS PEHICHHS KOHKPETHBIX XMMMKO-aHAJTUTHUYECKUX
3a/1ay.

Braoemy:

— wMetoaogorueit UMXA, mupoko UCIOIb3YEMbIX B COBPEMEHHON aHATUTUYECKOU MPAKTUKE;

— cucTeMOo# BbIOOpa METO/1a KAaUeCTBEHHOTO M KOJMYECTBEHHOT0 XMMHUUYECKOT0 aHalln3a;

— OLIEHKOM BO3MOYHOCTEN METO/1a aHaIN3a;

— OCHOBHBIMU CIIOCOOAMHM METPOJIOTUYECKOW 00pabOTKH pe3ylnbTaTOB KOJUYECTBEHHOTO
XUMHUYECKOTO aHAIU3a.

3. KpaTkoe coaep:xkaHue T CHUILINHBI

Pazoen 1. Cnexmpanvrvle memoowvl ananusa.

Oobmas xapakrepuctuka @XMA. OCHOBHBIE MCTOYHHMKH TOTPEUIHOCTEH pe3ylbTaToOB
aHaym3a M crnocoObl ux oneHkd. OueHka npeaena oOHApYKEHHsI C UCTIOJIb30BaHUEM (HOPMYIIBI
Kaiizepa n cranmapTHOrO OTKJIOHEHHMS MUHUMAIIBHOTO JeTekthupyemoro curHaia no MIOITAK.
JIluHeWHbIN AnuanazoH onpeaenseMbIX KoHIeHTpalmii. CtanaapTHeie o0pa3sl cocTaBa. OCHOBHBIE
AQHAJIMTUKOMETPOJIOTMYECKHUE XapaKTePUCTUKH METOJIOB U Pe3yibTaTOB aHalu3a, CIHOCOOBI HX
OIICHKHU: TMpeAen OOHapyKeHus, KOAXPOUIMEHT 4YyBCTBUTEIHHOCTH, TPAHMIIBI JIHANa30HOB
OTIPEAEIIAEMBIX COAECPKAHUIM, CEIIEKTUBHOCTD, IPELIU3UOHHOCTD, MPABUIIBHOCTD, SKCIIPECCHOCTb.
Mertoaasl npo6ooTOOpa, pa3aeneHns 1 KOHIEHTPUPOBAHUS BEILIECTB.

Metononorugs ®XMA. IIpuembl KOJMYECTBEHHBIX U3MEPEHHUM (METOJ I'PagyupOBOYHON
3aBUCHMOCTH,. BHEIIHEr0 W BHYTPEHHETO CTaHIapTa, MeToJ 100aBOK). AHAIUTUYECKUE U
METPOJIOTHYECKHE XapPAKTEPUCTUKU Pa3IUYHBIX HHCTPYMEHTANBbHBIX MeETONOB. [loHsTHE 00
arTecToBaHHOW Metoauke. IIpoGnembl BhIOOpa Merona aHamu3a. OOOOIIEHHBIE CBEICHUS O
I'OCT P UCO 5725 (2002).

OOmiass  xapakTepUCTHKa  CHEKTpPaJbHBIX  METOJ0OB  aHanm3a. Kiaccuduxarms
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CIEKTPabHBIX METOJOB aHanu3a. [loilyueHHWe XUMUKO-aHAIMTUYECKOW WHpopManuu mpu
B3aUMO/JICHICTBUM 3JIEKTPOMArHUTHOIO M3JIyYE€HHUsl C BEIIECTBOM. ATOMHAas U MOJEKYJISpHas
CIEKTPOCKONUs. AGCOPOIIMOHHBIC K SMUCCUOHHBIE METO bl aHAJIH3A.

ATOMHO-?MHUCCHOHHBIM CHEKTpajbHBbIH aHamu3. TeopeTH4YeCKHEe OCHOBBI ATOMHO-
SMHUCCHOHHOTO CIEKTPaJbHOro aHanu3a. McrouHuku Bo30yxkaeHMs crieKTpoB. KauecTBeHHas
XapaKTEPUCTHKA AHATUTHYECKOTO CUTHaNa. MIHTEHCHBHOCTH CHEKTpajIbHBIX JUHUH Kak Mepa
coJep)kaHus 3jeMeHTa B IpoOe. DakTophl, BIMSIOIIME HAa HMHTEHCUBHOCTb CIIEKTPAIbHBIX
muanid.  CHekTpanbHble TpUOOpPHI M CHOCOOBI  PETUCTpAallMM  CIIEKTpa. pacmm@poBKa
AMUCCHOHHBIX CIIEKTPOB M UJICHTH(PHUKAIUS HIEMEHTOB 110 UX CIIEKTpaM. ATOMHO-3MHCCHOHHBIN
aHAIM3 C MHIYKTUBHO CBsI3aHHOMW Tu1azMoi. KoymuecTBeHHBIM aHain3. ATOMHO-3>MUCCHOHHAs
¢doromerpus mamMeHu. ['a30BbIe TUIaMeHa KaK BUAbI HU3KOTEMIIEpaTypHOH 1u1a3Mbl. briok-cxema
maMeHHoro (oromeTpa. Bo3MoXHOCTH MeTO/Ia M €ro orpaHuyeHuss. AHUOHHBIM U KaTHOHHBIN
s dexTrr. OOIACTH TPUMEHEHUSI.

ATomHO-abcopOunoHHast ~ criekTpomerpus. OOmas  XapakTepucTHKa MeToja U
aHaJIMTUYeCKOoro curHana. [lornomenne 31eKTpoOMarHuTHOTO M3JIy4eHUsl CBOOOTHBIMU aTOMaMHU.
biok-cxema npubopa. McTounnku MoOHOXpoMaTuueckoro muainydeHus. CrnocoObl aToMH3aIuu
npoObl. CpaBHEHNE aHAIMTUYECKUX XapaKTEPUCTUK METOJI0OB aTOMHOW abcopOumu U aTOMHOU
SMUCCHH.

AHanuTH4ecKas MOJEKYISpPHAs CIIEKTPOCKONHUSA. MeTOoJpl ONTHYECKOW MOJIEKYIIPHON
CHEKTPOCKONMUU. XapaKTEepPUCTHUKA aHAIUTUYECKOTo curHaiua. [lormoieHue 31eKTpoMarHuTHOTO
U3ITyYeHUs] MOJIEKYlIaMH. DJEKTPOHHBIE MEepeXoibl M CHEKTPbl MOTJIOMIEHHUS MOJEKYJI. 3aKOH
byrepa-JlamGepta-bepa. Monsipusiii koddduruenT noraomenus. CnekTpopoTOMETPUIECKUNA U
dhoTomeTprueckuii ananu3. ONTUMU3AIUS YCIOBUM aHATUTHYECKUX ompeaeneHnid. OTKIOHEHHS
oT 3akoHa byrepa-Jlambepra-bepa. Anmaparypa st cieKTpo- U POTOMETPHUIESCKUX N3MEPEHUM.
TouHocTs pe3ynapTaToB (hoTOMETpUUecKHX omnpeneneHuil. Juddepennunanbaas ¢oromerpus.
MeTo1bl CIEKTPOPOTOMETPUYECKOTO TUTPOBAHUSI.

Onyopumerpuuecknii aHanu3. [lpupona aHanMTUUYECKOTO CHTHala (IyOpeCIeHIIUU W
dochopecnieninn. KBaHTOBBIN M JHEpreTHYeCKUd BBHIXOABI. DaKTOphI, BIUAIOIIME Ha
MHTEHCUBHOCTh  (IyopecueHIMH. TemmepaTypHOoe U KOHIIGHTPAIMOHHOE  TYLICHHE
¢bnyopecueHuu. 3epKajibHash CUMMETPHUS CHEKTPOB IOTJIOIIEHUS M HUCIYCKaHUs (IIPaBHIIO
JlermuHa). 3akon BaBuioBa. Cxema (imyopuMerpudeckux u3mMepeHuil. BeiOop mepBuYHOTO U
BTOPUYHOTO cBeTO(MIBLTPOB. [ pagynpoBoyHas 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIIU3.

TypouaumeTpuuecknii U HepeIOMETPUUSCKHI MeETOJbl aHanu3a. PaccesHue cBeta
JUcnepcHbIMM  cucteMaMH. CBsI3b  ONTHUYECKOW IUIOTHOCTH JIUCIIEPCHOM  CHUCTEMBI €
KOHLIeHTpauuel onpenensemoro Bemectsa. Koadduuuent myrnoctu cucremsl. TeopeTnueckue
OCHOBBI TypOuuMeTpuu U HeenomeTpun. YpaBHenue Panes. CpaBHUTENbHAS XapaKTEPUCTHKA
AHAJIMTUYECKUX CUTHAJIOB B TypOuauMerpuu u Hedenomerpuu. TpeGoBaHus, NpeabsIBIseMble K
HCIIOJIb3YEMbIM AHAIIUTUYECKUM PEAKIUSM.

Pazoen 2. Dnekmpoxumuueckue memoovl aHaiu3a.

OO01as XxapakTepUCTUKA AIEKTPOXUMUYECKUX METOJOB aHAIM3a U UX KIacCH(UKALIUA.
Knaccudukanust >MeKTpoIoB B IJICKTPOXUMHUUYECKUX MeToAax aHanu3a. l[lomspusyembie u
HEMOoJsIpU3yeMble 31eKTpoAbl. Mcrnonap3yemMple XUMHUYECKHUE U AIEKTPOXMMHUUYECKHE PEaKIUH,
TpeOoBaHuUs, IPEIbIBIsIEMbIE K 3TUM peakiusM. Bo3moxxknoctu DXMA.

Konngykromerpust M KOHAYKTOMETpUuYeckoe TuTpoBaHue. OOmas XapaKTepUCTHKa
MeTOoJa. AHAJUTUYECKUH CUTHAJI B KOHAYKTOMETPUHU. YJenbHasi M HSKBUBAJIEHTHAas
ANEKTPONPOBOAHOCTh  PAacTBOpPOB  3nekTposuToB.  llonBwxkHocTs  moHOB.  [Ipsimas
KOHJIYKTOMETpPUSL M KOHAYKTOMETpUYeckoe TurpoBaHue. Kpuble THUTpoBaHUs. DaKTOpHI,
BIMSIONIME HAa BHUJA KPUBBIX TUTpoBaHus. [lpuHUMNManbHAs cXemMa YCTAaHOBKH st
KOHJIYKTOMETPUYECKUX H3MEPEHUM, HCIOJIb3yeMbIE AIIEKTpOJbl. Bo3MoxkHOCTH MeTOga.
[Ipumeps! onpenenenuii. BeicokoyactoTHOE TUTpOBaHKEe. Bo3MoxHOCTH MeTOAA.

[ToTeHMOMETpHUS ¥ MOTEHIMOMETPUUECKOE TUTpPOBaHUE. MHAMKATOPHBIE 3JIEKTPOIBI U
ANEeKTpOJbl cpaBHEHMs. [loTeHIMan »leKTpojJa Kak aHATIWTUYeCKU curHain. HoHomerpus.
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JonnanoBckuid u  audy3uoHHBI  moTeHnuansl. Kimaccudukanmus HMOHOCEIEKTHBHBIX
3NeKTpo10B. YpaBHeHue Hukosbckoro-OitzenMana. MeTobl KOJMYECTBEHHBIX OMPEACICHUN U
ycioBus ux npumeHenust. [lpsmas norenuuomerpust (pH-metpus, nonomerpus). BozmoxxHoCTH
MeToaa. Merozps! TuTpoBaHus. OOpaboTKa KPUBBIX TOTEHIIMOMETPUUECKOTO TUTPOBAHMS.

Bonbramnepomerpuyeckne MeToapl aHanuza. Kmaccuueckas nossporpacdmus. Ilomspo-
rpamMmMbl. MHTEepripeTanus nosisporpaMM. OCTaTOYHBIM M KOHAEHCATOPHBIN TOKU. YpaBHEHUE
noyisiporpadguueckoii  BomHBI  [efipoBckoro-MnpkoBuya.  [loTeHIMaN  TOMYBOJHBI KAk
KaueCTBEHHasl  XapaKTepUCTUKa  AHAJIWTUYECKOrO  CUrHaja. Bpibop M Ha3HaueHue
nosisiporpaduueckoro  ¢ona. I[Ipenenbrpiii  muddy3nOHHBI TOK KaK  KOJUYECTBEHHAs
XapaKTepUCTHKA AHATUTHYECKOTO CHUTHala. AMIepoMeTrpudeckoe TuTpoBanue. OOmas
XapaKTepUCTUKa METOJa M AHAJUTHYECKOro CUrHajia. BpiOop ycioBHIl amrepoMeTpu4ecKHX
m3mepeHuit. [IpuHimMnuanpHas cxeMa aMrnepoMeTpUIecKoro TUTpoBanus. KpuBbsie TUTpOBaHUS.
[Ipumepbl MpakTUYECKOTO UCIIOJIb30BAHUS METO/1a.

Kynonomerpruecknii MeTO 1 aHaIM3a

Knaccupukanuss  metonoB  KynoHomeTpuu.  KonudectBo — 3nekTpuuecTBa — Kak
aHAIUTUYECKUM curHai. [Ipsmas KyJOHOMETpHsI M KyJIOHOMETPUYECKOE TUTpoBaHHE. Pacuer
KOJIMYECTBA  DBJIEKTPUYECTBA, 3aTpau€HHOTO  HA  JJIEKTPOXMMHYECKYI0  PEAKIUIO.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka osnexTtponusza. IlpuHnunuanbHas cxema
YCTaHOBKHM IS KYJIOHOMETPUYECKOro THUTpoBaHuA. [IpakTuueckoe MpUMEHEHHE MEeTo/a.
DnekTporpaBUMeTprUeckuii aHanm3. OOmas XapakTepUCTHKAa METOJlda W aHaJUTHYECKOTO
CUTHAJIA.

Pasoen 3. Xpomamoepaguueckue memoowl.

OOmiasi xapakTepuCTHKa Xpomarorpauueckux MeTol0B. TeopeTHdyeckHe OCHOBBI
xpoMarorpaduaeckux MeTonoB. XpomaTtorpamma. [lapamerpsl yaepxuBanus. KadecTBeHHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAIUTUYECKOTO CHUTHalda B KOJOHOYHOM XpomaTtorpadui.
OU3MKO-XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mnpouecca. Knaccudukaius MeToIoB
XpoMarorpaduu MO arperaTHOMy COCTOSHHIO (a3, M0 MEXaHW3My paslelieHus U CIoco0y
obopmiienusi mporecca. CTenmeHb pa3AelieHus W KPUTEPHl CeNeKTUBHOCTH. Kputepmii
paznmenenus. OnTuMmu3anms TPOLECCOB  paszjienieHus cmecedl BemecTB. KoaddunmeHt
pacnpenenenusi. OcHOBHOe ypaBHeHHEe xpomatorpaduu. Csizb (OpMBI BBIXOJHON KpUBOIl ¢
M30TEPMOM  pacmpeliesieHdss B KOJOHOYHOW xpomaTtorpaduu. BeicoTa, SKBHBaJIeHTHas
TeopeTudeckoi Tapenke. Kuneruueckas Teopust xpomatorpaduu. YpaBaenue Ban-Jleemrepa.

lNazoxxuakoctHast xpomarorpadusi. Obmas xapakrtepuctuka metona. lIpuHumnuanbHas
cxeMma razoBoro xpomarorpada. YCTpoiCTBO U Ha3Ha4YeHHE y3JI0B Xpomarorpada. TpeboBaHus,
MpeIbsBIsieMble K HEMOJBKHONW U MOABIKHOM (azam. [leTtexTopsl. MeToibl uaeHTU(UKALNUN
BEIIECTB B ra3oBoil xpomatorpaduu. MaeHTHUHUKAIMS KOMIOHEHTOB Pa3AeiseMBbIX CMECeH C
MOMOIIBI0 JIOTAaPU(PMUUECKUX WHICKCOB yaep:KuBaHUA. CrocoObl KOJTMYECTBEHHOTO aHAU3a.
[IpuMepbl MpakTUYECKOTO UCIIOJIb30BAHUS Ia30BOM XpoMatorpadumu.

Kunkxoctaast xpomarorpadus. Kinaccuduxaiuss METOIOB KUAKOCTHOM XpoMaTorpaduu.
Ocobennoctu  BDXX. IlpunnunuanpHas cxemMa JKUIKOCTHOro xpomarorpada. Turmbr
nerexkropoB B BOXKX. XXunkoctHoaacopouuonnas BOXKX. HopmaiibHO-(a30BbIi 1 00parieHo-
(a30BbIil BapUaHTHI: COPOEHTHI, AMIOCHTHI, pa3zelsieMble BemecTBa. YpaBHeHue Hokca. Metosl
UIAeHTU(UKAIIMN BEUIECTB U KojudecTBeHHoro aHanmu3za B BOXXX. IIpumepsl mpakTuueckoro
ucnosb3oBanus BOXKX. PacnpenenutenvHas OymaxkHas xpomatorpadus. KadecTBeHHas u
KOJIMYECTBEHHAs XapaKTePUCTHKU aHATUTHYeCKOoro curHama. OO6macTh mnpuMeHeHus. [ eib-
xpomatorpadus. Ilogswknas u HemonBwxHas ¢(aszpl. OOmiee ypaBHEHHE, OMHCHIBAIOIIEE
mpolecc reib-xpomatorpaduu. Bo3aMoxkHOCTH Tenb-xpomarorpaduu. [Ipumepsl mpakTHIeCKOro
ucrnosb3oBanus. MonooOMeHHass U woHHas xpomartorpadus. TpeOoBaHUs, TMPEIbABIIEMbIE K
peakuusM HMOHHOTO oOMeHa. OcoOGeHHOCTH HWOHOOOMeHHOM Xxpomarorpaduu. KoncraHTa
HOHHOTO oOMmeHa. M3oTepmbl noHHOTO oOMeHa. Katmonutel u aHuoHUTHL. KosdduimeHt
cenektuBHocTU. MonHas xpomatorpadus. biok-cxema nonHoro xpomarorpada. Paznensromniue
Y KOMIIEHCAIIMOHHbIE€ KOJIOHKU. AHATUTHYECKHE BOZMOXKHOCTH METO/I.
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ABTOMATHYECKMI W aBTOMAaTH3UPOBAHHBIA aHanu3. Jlpyrue Meronsl aHaiM3a.
JluckpeTHble aBTOMaTUdecKkue aHanu3aropsl. [IpuHnun neiictBus. HempepbIBHBIM IIPOTOYHBIN
aHaM3 W  TOPOTOYHO-WH)KEKIMOHHBIM  aHanmm3. [loHstue o0 aHamUTHYeCKOW Macc-
cnekrpoMerpun. CylIHOCTh METOAa. AHANIU3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBINA aHaJIU3.

4. O0beM yueOHOM THCHHMILINHBI

4.1. Ounas popma

N B 3aueTHBIX B akanewm.
Bunpl yaeOHOI paboThI
CAMHHUIIAX yacax
OO01mas TPyI0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY MUIAHY 3 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48
Jlexuun (Jlek) 0,44 16
Jlaboparopusbie 3ausaTus (J1ad) 0,89 32
CamocroniTesnnasi padora (CP): 1,66 59,6
KoHTakTHas camocTosiTeNbHasT paboTa — —
CamocTosiTeIbHOE H3YUEHHE Pa3/IeioB JUCIUTUINHBI 1,66 59,6
3auem c oyenkoi: 0,01 0,4
KonTakTHas paboTa — MpOMEKYTOYHAST aTTECTAIHS 0,01 0,4
3auer
Bua xonTpoJs: .
C OIIEHKOM
o B 3auernsix | B actponoMm.
Buner yue6HOI paboTh
CAMHHUIAX yacax
OO6mas TPYA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 3 81
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSL: 1,33 36
Jlexuunu (Jlek) 0,44 12
JlabopaTtopusbie 3ansatus (J1ab) 0,89 24
CamocrositesibHas padora (CP): 1,66 447
KoHTakTHas camocTosTeNbHAs padoTa — —
CaMOCTOSATETLHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI 1,66 447
3auem c ouenkoii. 0,01 0,3
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTaIus 0,01 0,3
3auer
Bun konrpoJs: .
C OIIEHKOM
4.2. 3aounas popma
Butsl yueGHOH paGoTE! B 3aueTHBIX B akanewm.
SAMHHUIAX yacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,33 12
Jlexuunu (Jlek) 0,11 4
JlaGopatopusie 3ansaTus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 2,56 92
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHUE Pa3/Ie]OB IUCHUIIIMHEI 2,56 92
3auem c oueHKoOI. 0,11 4
KonTtakTHas paboTa — mpoMeKyTOYHAs ATTECTAIIHS 0,01 0,4
IloaroroBka K 3auery 0,1 3,6
3auer
Buja xoHTpoOJIs: .
C OIIeHKOii
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o B 3agernsix | B actpoHoMm.
Bunsl yueOHOM paboThI
eIIMHUIIAX qacax
OO0uiasi TPy10€eMKOCTh IMCHUILIHHBI 10 Y4e0HOMY IJIAHY 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,33 9
Jlexuu (JIek) 0,11 3
JlabopaTtopusbie 3ausTus (J1ab) 0,22 6
CamocrosiTesnnasi padora (CP): 2,56 69
KonTakTHas camoctositensHast pabora — —
CamocrosiTeTbHOE H3YUEHHE Pa3fAeIoB TUCIUILIIMHBI 2,56 69
3auem c oyenkoi:. 0,11 3
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
IToaroroBka K 3auery 0,1 2,7
3auer
Buja xoHTpoJsi: .
C OLIEHKOW

AHHOTaNUsA padoyeil NPOrpaMmMbl AU CHHUIIIHHBI
«IK0JIOTHSI B TEXHOJIOTUH TOHKOI0 opraHuyeckoro cunre3a» (61.B.14)

1. Heab aucuMiuinHbl — COPMUPOBATH Y CTYACHTOB MPEJICTABICHNE O COBPEMEHHBIX
AKOJIOTUUYECKHUX MpoOsieMax, 0 (PU3NKO-XUMUUYECKUX MPOIEccaxX, MPOTEKAIINX B Pa3IMUHBIX
KOMIIOHEHTAaX OKPYKAIOIIeH Cpelbl W O CTENeHW aHTPOTIOTEHHOTO BO3JCUCTBUS Ha OTH
MPOIIECCHI; BHIPA0OTATh Yy CTYACHTOB HABBIKM CHCTEMHOTO TOJX0Ja K M3YyYEHHIO W PEHICHUIO
9KOJIOTHUECKUX  MpoOsieM, BO3HUKIIMX B  pe3ylbTaTe IPOMBIIIJICHHO-XO03HCTBEHHON
NEeSITeNbHOCTH YEJIOBEKa, Pa3BUTh MBIIIJICHHUE, TTO3BOJISIOIIEe TIPABUIIBHO OLIEHUBATH JIOKAIbHbBIE
Y OTJIQJICHHBIE MOCJIEICTBUS MPUHUMAEMBIX PEUICHUH 17151 OKpYXKaIOoIIel cpebl U YeloBeKa.

2.B pe3yabtare wu3ydYeHHMs JAUCHMIUIMHBI oOy4yawluiics N0 mnporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyromumu  oodmenpodeccnoHanpHpiMu (OIIK) u mpodeccnonabHbIMU
(ITK) koMIeTeHIUSIMU:

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHMS O COBPEMEHHOH (U3MUeCKOW KapTHUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEIIeCTBAa Uil IMOHUMAaHHS
OKpYIKaroIero Mupa u ssieHuii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHUS O CTPOCHHM BEIIECTBA, MPHUPOJIEC XUMUUYECKOU CBSI3U B
pPa3IMYHBIX Kjlaccax XMMHMUYECKHUX COCJAWHEHUN [UIsi MOHMMAaHWsSI CBOMCTB MaTepHalioB U
MEXaHHU3Ma XUMUYIECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyKatomem Mupe (OITK-3);

— CIOCOOHOCTHIO MPHUHUMATh KOHKPETHBIE TEXHHYECKHE pelIeHus Npu pa3zpaboTke
TEXHOJIOTMYECKUX MPOLIECCOB, BHIOMPATh TEXHHUYECKHUE CPEJICTBA U TEXHOJOTUU C YYETOM
9KOJIOTMYECKUX TOCIeACTBUI nx npumenenus (ITK—4).

3Hameo:

— OCHOBHBIE 3aKOHBI 00IIIEH IKOJIOTUH;

— 3aKOHOMEPHOCTHU CTPOEHUS U (PYHKIIMOHUPOBAHUU OHOCHEPHI;

— COBpEMEHHbBIE HKOJIOTUYECKUE TPOOIEMBIL;

— OCHOBBI PAIlMOHATBHOTO MTPUPOIOTIOTH30BAHMUS;

— OCHOBHBIE IPHUHIIUIIBI 3AIIUTHI IPUPOIHOMN Cpebl OT aHTPOTIOTEHHBIX BO3ICHCTBHIA,

— CTpPOCHHE OCHOBHBIX Teochep 3eMIu U OCHOBHBIE (DM3HKO-XUMHUYECKHE MPOLIECCHI,
MPOTEKAOIINE B HUX;

— OCHOBHBIC IOHSTHSI ¥ IPUHIIUIIBI KOHIIETIIIUN YCTOWYUBOTO Pa3BUTHS,;

— OCHOBHBIE CBEICHHS O TJI00aNbHOIN mpobiemMaTHke, MPUPOJHBIX pecypcax, IMIaHeTapHBIX
TpaHUIIaX, AaHTPOIIOTCHHOM BO3JICHCTBUHM HA OKPYXKAIOIIYIO CPEdy, YIIPABICHHH KayeCTBOM
OKpYKarollen Cpeibl;

— TPUHIUIIBI 3eTICHOM XHUMHUH.
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Ymemy:

— paccMaTpuBaTh KOHKPETHBIC IyTH PEIICHUS MPOOJIeM OXpaHbl MPUPOABI B PA3THMYHBIX
reorpapuuecKuX 1 SKOHOMUYECKHUX YCIOBHSIX;

— TMpPHUMEHATh TOJyYEHHBbIE 3HAHUS /ISl OLEHKM COCTOSIHMSL OKpYXKAalomled cpeasl |
paIMoOHAIFHOTO UCTIOIB30BaHUS PUPOTHBIX PECYPCOB;

— HCHOJb30BAaTh CETEBbIE KOMIIBIOTEPHBIC TEXHOJOTHMH M 0a3bl JaHHBIX Ui PEIICHUS
KOHKPETHBIX 9KOJIOTUYECKUX MTPOOIIEM;

— TMPHUMEHATh T[IOJIydCHHBIE 3HAaHUS B Tpolecce JalbHeWmeidl y4eObl, TpU HM3YYCHHH
npoeCcCHOHABHBIX ¥ NPO(QUIBHBIX TUCHUIUIMH, W B Oyaymed MpakTUYeCKOM
JeSATEITBHOCTH.

Bnraoemy:

— 0a30BBIMH TEOPETHUYECKIMH 3HAHUSIMH B 00J1aCTH SKOJIOTHH.

— 0a30BBIMU 3HAHUSMU B 00JIACTH IKOHOPMHUPOBAHUS;

— TOHATHHHBIM ammapaToM B 00JacTH OOIIEH SKOJIOTHUH, PANMOHAIHHOTO HCIOJBb30BaAHMUS
MIPUPOTHBIX PECYPCOB U 3aIIUTHI OKPYKAIOIIECH CPEeIbl;

— MeTOJIaMH UICHTU(UKAINH JOKATHHBIX IKOJIOTHUECKHUX MPOOIeM, OIIEHKH X 3HAYUMOCTH.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Beseoenue, ocnoenvie noHAMUsL.

Henw, 3amaun AUCHUIUTAHBI. MECTO MUCHUIUIMHBI B CHCTEME OOIIET0 W XUMHYECKOTO
oOpa3oBaHus. OJKojoruueckoe oOpa3oBaHMe M 00pa3oBaHUE Ui YCTOWYMBOIO DPAa3BUTHSL.
OO01IecTBO M OKpYKaroIIas cpena.

Paszoen 1. Obwue eonpocwvr  skonocuu. buocpepa. buoskonoeus. buocghepa u
YCMOUYUBOCMb.

1.1. OcHoBHble 3aKOHBI 9Kojoruu. buoskonorusa. Ilonarue o006 sKocucTemax.
YcroitunBocTh dKocucTeM buocdepa, ee 3BOMIONMUSA M yCTOWYUBOCTh. DKOCHUCTEMBI 3eMJIH U
ycToiunBoCcTh. OCHOBHBIE CBEACHUS O TutaHeTe 3emuis. L{ukimmaHOCTh mporieccoB B Ouocdepe u
YCTOWYHBOCT.

1.2. Hapononacenenue. YemoBeuecTBO Kak dacTh Ouocheprl. Jlemorpaduueckue
npoOiembl. JlMHaAMHMKa 4YelOBEUYECKOW MOMYJISIUU, POXKIAEMOCTb, CMEPTHOCTb, BO3pacTHas
CTPYKTYpa.

Pasoen 2. Cmpoenue u cocmas eeocghep 3emnu. OcHo8Hble QuUIUKO-XUMUYECKUE
npoyeccwl, npomexaloujue 8 ceocghepax.

2.1. Atmocdepa 3emmmn. Crpoenue armocdepbl, posib (HOTOXMMHYECKHX pEaKIUuid B
dhopmupoBanuu cocraBa atMocdepsl. [lapaukoBeril addexr. O30HOBBIN cioit. CtpaTocdepHbIi
030H U TpomocepHbIi 030H: CXOJACTBO M paznuyusi. MexIyHapoAHOE COTPYAHHYECTBO B
objmacTu OrpaHMYeHHE MPOU3BOJCTBA M HCIOJB30BAHMS O30HOPA3PYIIAOMIMX BEIIECTB.
KucnoTHble 10511 U Mpo1iecChl OKUCIEHUS puMeceil B Tpornocepe. POTOXUMUUECKUN CMOT.

2.2. T'uapocdepa 3emnu. Buast Boa Ha 3emite. [IpecHsie Boabl. ['naponoruueckuii MUK
I'moGanpHble SKONOrHUEcKUe MpodneMbl ruapochepsl. OKUCIUTENEHO-BOCCTAHOBUTENIBHBIC
mpoLecchl B NPUPOJHBIX Bojgoemax. CTpaTudukanus TPUPOAHBIX BogoeMmoB. I[Iporeccs
sbTpodukanuu BogoeMoB. [IpudunHbI 1 MOCIEACTBUS.

2.3. Jlutocepa 3emnu. 3emuas kopa. [loua. CtpoeHue nouBeHHOro cios. CoctaB MoyB.
Opranuyeckrie BellecTBa B MoYBe. Pollb JKMBBIX OpPraHu3MOB B (DOPMHPOBAHHH TMOYBEHHOTO
CII0S1.

Pa3zoen 3. Aumponocennoe 6o030eticmgue Ha OKpYs*Caowyo cpedy U pPayuUoOHAlIbHOE
npUpPOOONONb308aHIUeE.

3.1. I[Ipuponusie pecypcel. IloHatne 006 oTXogaX NPOM3BOJICTBA M MNOTPEOJIECHUS.
ManooTxoiHble 1 0€30TX0JHbIE IPOU3BOICTBA.

3.2. Tlonsitue o IUTAHETApHBIX ~ TPaHMIIAX. AHTpPOTIOTEHHBIE  HAPYIICHUS
OMOTEOXMMHUYECKUX LUKIOB a3oTa M (ocdopa. OcHOBbI 3koHOpMHpOBaHUS. OCHOBHBIE
MIPUHIIMIIBI 3€JICHON XUMUHU.

Pazoen 4. Yemortiuusoe pazeumue.
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VYcroitunBoe pazsurtue. Mctopusi craHOBIEHUS MOHATUS. BKI1a 0Te4eCTBEHHBIX YUEHBIX.
Henu ycroitunBoro pazsutust OOH. MexayHapoiHOe COTPYIHUYECTBO B 00JIaCTH YCTOUYHUBOTO
pazBuths. [IpOMBINIUICHHAS OKOJOTHS W 3€JieHas XUMHUS KaK HWHCTPYMEHT OOecreueHUs

YCTOMUYMBOIO pa3BUTHSL.
4. O0beM yueOHOM THCHHMILINHBI
4.1. Ounas popma

. B 3aueTHbIX B akanem.
Bunpl yaeOHOI paboThI
SIMHUTIAX qacax
OO01asi TPY/10eMKOCTh JTHCIUILIMHBI 110 YYeOHOMY IJIaHY 3 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,888 32
Jlexuun (Jlek) 0,444 16
IIpaxTnueckue 3anstus (113) 0,444 16
CamocroniTesnnasi padora (CP): 2,106 75,8
KonTakTHas camocTositennsHast pabora — —
CaMoCTOATEIbHOE U3YYEHUE Pa3JIeNOB TUCIUILIMHBI 2,106 75,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEKYTOYHAST aTTECTAIHS 0,006 0,2
Bua koHTpOJI: 3auer
o B 3auernsix | B actponoMm.
Buner yue6HOIM paboTh
CIMHUTIAX qacax
OO0mas Tpy10eMKOCTh JMCUHHILJIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,888 24
Jlexuuu (Jlek) 0,444 12
[Tpaktuueckue 3ansatus (113) 0,444 12
CamocrositesibHas padora (CP): 2,106 56,85
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOsATETFHOE U3YUYEHUE PA3ICIOB AUCITUTLTHHBI 2,106 56,85
3auem: 0,006 0,15
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,006 0,15
Bua konrpoJis: 3auer
4.2. 3aounas popma
Brjabl yueGHoi paboTs! B 3aueTHBIX B akanem.
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,222 8
Jlexuunu (Jlek) 0,111 4
[TpakTnueckue 3anstus (113) 0,111 4
CamocrositesbHas padora (CP): 2,667 96
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE Pa3/I€T0B IUCHUIIIAHEI 2,667 96
3auem: 0,111 4
KonTakTHas paboTa — mpoMeKyTOYHAS ATTECTAIIHS 0,006 0,2
IloaroroBka K 3auety 0,105 3,8
Bux koHTpOJIA: 3auer
o B 3agernsix | B actpoHoM.
Bunsl yaeOHOM paboThI
eIMHULIAX qacax
O0mas TPy10eMKOCTh JMCIHHILIMHBI 110 Y4eOHOMY IUIAHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,222 6
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Jlexuunu (Jlek) 0,111 3
[Ipaktuueckue 3ausarus (113) 0,111 3
CamocrositesbHas padora (CP): 2,667 72
KonTakTHas camocTositenbHast pabora — —
CaMOCTOSTETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 2,667 72
3auem: 0,111 3
KonTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 0,006 0,15
[ToaroroBka k 3a4ery 0,105 2,85
Bua konTpos: 3auer

AHHOTaNMA padoyeii MPOrpaMMbl AUCHUNIAHbI
«IIpoekTHpOBaHHKE JeTa/ell MALIMH U ANMAPATOB B TEXHOJIOIMH TOHKOI0 OPraHuYecKoro
cunre3a» (b1.B.15)

1. Ieap MMCHMNJIMHBI — PAa3BUTHE HABBIKOB W IMPAKTUYECKOTO MPUMEHEHUS 3HAHUH,
MOJIYYEHHBIX CTYJCHTAMH B X0JI¢ U3ydeHus Kypca «[IpukinaaHas MexaHuKay.

2.B pe3syabTraTe W3yYeHHUsl AUCHUILUIMHBI oOyyaommiics Mo mNporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu npodeccuoHanbHpiME (I1K) komneTenusamu:

— CIIOCOOHOCTHIO IUIAHUPOBATH M IMPOBOJUTH (PH3MUESCKHE W XUMHUYECCKHE SKCIICPUMEHTEHI,
MIPOBOJIUTH 00PaOOTKY MX PE3yJIbTaTOB M OIICHUBATH MOTPEIITHOCTH, BBIJIBUTATH TUIIOTE3HI H
YCTaHABIIMBATh TPAHUIIBI MX MPUMEHEHHUS, IPUMEHSATh METOJIbI MATEMATHYECKOTO aHAIHM3a U
MOJICITMPOBAHUS, TEOPETUUECKOTO M IKCIIEpUMEHTaNBHOTO nccnenoBanus (ITIK—16);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUS OCHOBHBIX (PU3MYECKHX TEOpUH s pelieHUs
BO3HMKAIOMIMX (DU3HUECKUX 3aJ]ad, CAMOCTOSTENIbHOTO MpUoOpeTeHusl GU3NYECKUX 3HAHHM,
JUI TIOHMMaHUS TPUHIUIOB paboThl TPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOJSIINX 32
peaebl KOMIECTEHTHOCTH KOHKpeTHOTo Hampasienus (ITK-19).

3Hameo:

— OCHOBBI TEOPUU pacyeTa JeTajiel ¥ y3J710B MAlllUH U alllapaToB XUMUYECKOH TEXHOJIOTUH;

— KOHCTPYKIMH, THUHOKUA U KPUTEPUU pPabOTOCIMOCOOHOCTH JeTajleld MalluH, COOPOYHBIX
equHuIL (Y3JI0B) U arperaTos;

— OCHOBBI TEOPUU COBMECTHON pabOThl M METOJABl pacuera JAeTajedl M y3J0B MalluH U
anmnapaToB XUMUYECKON TEXHOJIOTHH.

Ymemy:

— paccuMThIBATh U KOHCTPYHUPOBATH JETAIU MAIIKH 0 UCXOIHBIM JaHHBIM;

— TMPOU3BOAMUTH PACUYETHI MO OCHOBHBIM KPUTEPHUSIM PabOTOCHOCOOHOCTH U KOHCTPYMPOBAHUS
JieTajey MalllyH;

— TMPOU3BOAMWTH pacueThl W KOHCTPYHPOBAHHE JeTallel MallMH U MEXaHU3MOB C Y4eTOM
MIPOU3BOJICTBEHHON TEXHOJIOTHH U IKCIUTYaTallUH.

Braoemno:

— pacdeTraMu TUINOBBIX JIeTalleil MaIINH, TOJB3YsICh cripaBo4YHOM jutepatypoit u 'OCTamu;

— MpaBUIIAMU MMOCTPOCHUS TEXHUUYECKUX CXEM U YepTexKel;

— OCHOBHBIMH METOJAaMH pacyeTa U MPOCKTHPOBAHMSI MEXaHUYECKUX Y3JI0B M DJIEMEHTOB
TEXHUKH.

3. KpaTkoe coaep:xkaHue T CHUILINHBI

Pa3zoen 1. Pacuem xumuueckoeo annapama ¢ MeXaHUYECKUM NepemMeuusaroujum
YCMpOUCmMeoM.

ITo BceM aTamam KypcoBOro mpoekTa oopmiiseTcs: euHasi MOSCHUTENbHAS 3amucKa. B
MOSICHUTENFHYI0 3allCKY BKJIIOYAIOTCS TPOEKTHBIE M TPOBEPOYHBIC pPACUYETHl THUIIOBBIX
JJIEMEHTOB B COOTBETCTBHUH C JEHCTBYIOLUIUMHU METOHUKAMHU:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTEPHUAJIOB;

2) pacder OCHOBHBIX T€OMETPHUECKUX Pa3MEPOB arrapara;
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3) pacder TOJIIMH CTCHOK ariapara u pyoaiku;
4) noxdop MpHUBOA;

5) pacuer (¢1aHIIEBOTO COEAMHEHUS KPBILIKH C KOPITYCOM ariapara;
6) pacuer Basia MEIIAJIKK HA BUOPOYCTOWYHUBOCTh U IPOYHOCTB;

7) pacder MeUIaIKK Ha TPOYHOCTD,

8) moa0op u pacuet My(QThI;

9) noabop ormop arnrmapara.

Paszoen 2. Yepmeoic obwezo suda annapama.

BoinonHsiercs uyeptex oOlIero BuUja ammapara ¢ BHJAMH, pa3pe3aMH, CEUEHUSIMU U
BBIHOCHBIMH DJIEMEHTAaMHU, JAIOUIMMHU TIOJIHOE TPEJICTaBlIeHHEe 00 €ro yCTpONCTBE M MPUHIIHIIC

paboThl. UepTek CONEPIKHUT:

1) U3o0paxkenue ammapata (BHIObI, pa3pe3bl, CEYCHHS, BBIHOCHBIC JIIEMEHTHI),
coJieprKaliie OKOHYATeIbHbIe KOHCTPYKTUBHBIE PELLICHUS.

2) OCHOBHBIE pa3MephI.

3) PacniosioxkeHue mTyIepoB, JII0Ka, OTIop armapara.

4) Tabnuily Ha3HAYEHUS IITYIEPOB B armapare.

5) TexHUYECKYIO XapaKTePUCTUKY ¥ TEXHHUYECKHE TPEOOBAHHUS K HEMY.

4. O0beM yueOHOM THCHHIIINHBI

4.1. Ounas popma

Bus! yae6HO# paGoTs B 3aueTrHBIX B akanem.
CIMHUTIAX yacax
O0mas Tpy10eMKOCTh JMCIUIIJIMHBI 110 Y4eOHOMY ILIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,445 16
[Tpaktuueckue 3ansatus (113) 0,445 16
CamocrositesibHas padora (CP): 2,544 91,6
KonTakTHas camocrositenbHas paboTa — —
KypcoBoe npoekrupoBanue 2,544 91,6
3awuma Kypcoeozo npoekma. 0,011 0,4
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTaIUs 0,011 0,4
3ammura

Bun konrpoJs:

KYPCOBOI'0 MPOEKTAa

N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI

eIMHULIAX qyacax
O0mas TPyA0EeMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILUIaHY 3 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,445 12
[Tpaktnueckue 3anstus (113) 0,445 12
CamocrositesbHas padora (CP): 2,544 68,7
KonraktHas camocrositenbHas paboTa — —
KypcoBoe npoektupoBanue 2,544 68,7
3awuma Kypcoeoz0 npoekma. 0,011 0,3
KonTakTHas paboTa — mpoMeKyTOYHAs ATTECTAIIHS 0,011 0,3

3amura

Buja xoHTpoJs:

KYPCOBOT0 MPOEKTA

4.2. 3aounas ¢popma

. B 3agerHbIX B akanem.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,17 6
[Tpaktuaeckue 3anstus (I13) 0,17 6
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CamocrositesbHas padora (CP): 2,12 98
KoHTakTHas camocTosiTeNibHast paboTa — —
KypcoBoe npoexktupoBanue 2,72 98
3auwuma Kypcoeozo npoekma. 0,11 4

KoHTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 0,01 0,4
[TonroToBKa K 3amuTe KypcOBOTO MPOEKTA 0,1 3,6

Buja koHTpoOJS:

3amuTa
KYPCOBOT0 MPOEKTa

. B 3agernsix | B actpoHoMm.
Bunpl yaeOHOM paboThI

eIMHHIIAX Jacax
O01asi TPy/10eMKOCTh THCIHMILIMHBI 10 YYeOHOMY MJIAHY 3 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,17 4,5
[TpaxTnueckue 3anstus (113) 0,17 4,5
CamocrositesbHas padora (CP): 2,72 73,5
KoHTakTHas camocTosiTennbHasi paboTa — —
KypcoBoe npoektupoBanue 2,72 73,5
3awuma Kypcoeozo npoekma. 0,11 3
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,01 0,3
[ToaroroBka K 3ammuTe KypcoOBOTO MPOEKTA 0,1 2,7

3amura

Buja koHTpos:

KYPCOBOI'0 MPOEKTA

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIIMHbBI
«ITpoexkTHpOBaHHE MPOLECCOB U ANNMAPATOB XUMHYecKoil TexHo1orun» (b1.B.16)

1. He.ﬂb AUCHUIIJIMHBI — CYIIIECCTBEHHO PACIIUPUTh, CUCTEMATU3UPOBATH U UCIIOJIB30BaTh
Ha IIPAKTHUKC 3HaHWII OCHOB TUAPABINYCCKUX, TCIINIOBBIX M MacCcoOOMEHHBIX IMPpOoLECCOB

XUMHYECKONM  TEXHOJOTHH,  IO3BOJISIIOIIMX  BBIIYCKHMKAM  OCYIIECTBIATH  HAy4YHO-
HCCIIEIOBATENIbCKYIO U IPAKTUYECKYIO padOTy HA MPEANPUATHSIX.
2.B pe3yiabrare wu3ydYeHHMs JUCHMIUIMHBI oOOy4YalwIlUiics N0 mporpaMmme

0akajiaBpUaTa J10JIKeH
Obnadams cnenyronumu npodeccuoHanbHpIME (ITK) komneTenusamu:

— CIOCOOHOCTBHIO MPUHMMATh KOHKPETHbIE TEXHUYECKHE pelleHus npu paszpaboTke
TEXHOJIOTMYECKUX MPOLIECCOB, BHIOMPATh TEXHHUYECKHUE CPEJICTBA U TEXHOJOTHUU C YYETOM
9KOJIOTMYECKUX TOCeACcTBUI nx npumenenus (ITK—4);

— CIOCOOHOCTBIO BBISBIIATH U YCTPAHSATh OTKJIOHEHUS OT PEKUMOB PaOOTHI TEXHOJIOTHYECKOTO
000pyIOBaHUs U TAPAMETPOB TeXHOJIOTHYecKkoro mporecca (ITK-11);

— CIOCOOHOCTBIO IUIAHUPOBATH M TMPOBOIUTH (PU3MUECKHE U XUMHUYECKHE HSKCIIEPHUMEHTHI,
MIPOBOJUTH 00PabOTKY UX PE3yNIbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTAaTh TUIIOTE3bI U
yCTaHABIUBATh TPAHUIIBI UX IPUMEHEHHs], TPUMEHSATh METOIbl MAaTEMAaTHUYECKOTO aHalu3a u
MO/JICTTUPOBAHHSI, TEOPETUIECKOTO U dKCIIepUMEHTaNbHOTrO MccnenoBanus (ITK-16).

3Hameo:

— METOJbI pacueTa TeIyo- U MacCOOOMEHHBIX ammapaTos;

— OCHOBHBIE IPUHIIUIIBI OPTaHU3AIUU TPOIECCOB XUMUUECKON TEXHOJIOTUH;

— TUIOBBIE MPOIECCHl XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHME amnmapaThl U METOAbl MX
pacuera;

— METOJbl COCTABIECHUS TEXHOJIOTUYECKIX CXEM C HAHECEHHEM BCEX alllapaToB.

Ymemy:
— COCTaBJSTh MaT€pUAIBHBIE U TEIUIOBbIE OATAHCHI ISl CUCTEM Ta3-)KHIKOCTh;
— paccuMTHIBATH MapaMeTpPhI TEIJIO- U MaCCOOOMEHHOTO 000OpYIOBAaHUS 1 HACOCOB;
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— moadHpaTh CTaHAAapTHOE 000PYIOBAaHUE, UCIIOIB3YEMOE B XUMUYECKOM MPOMBIIIIEHHOCTH.

Braoemy:

— METOJIOJIOTHEW pacdyeTa OCHOBHBIX IIapaMETPOB T'HAPOMEXAaHUYECKUX, TEIJIOBBIX U
MaccOOOMEHHBIX MPOIECCOB;

— OCHOBaMH IPAaBIJILHOTO TOA00pa TEIIO0 U MacCOOOMEHHOTO 000PYAOBaHUS;

— METOJIaMH COCTaBJICHHS TE€XHOJOTHYECKUX CXeM U IpaMuecKoro M300paKeHHUs OCHOBHOTO
000pyIOBaHUSI.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI

Bseoenue. DU3NKO-XUMHUECKHE OCHOBBI U OCOOEHHOCTH YCIOBHI MPOBEACHUS Mpoliecca
pa3zieneHus KUAKUX TOMOTEHHBIX cMecell pekTudukanueit. Onucanne MpUHIUITHATIBHON CXeMBbI
PEeKTH(PHUKAIMOHHON YCTAaHOBKH HETPEepBhIBHOTO neiicTBus. CpaBHEHHE W 00JacTH MPUMEHEHHS
HACaJIOYHBIX M Tapelb4aThiX KOJOHH. [locTpoeHne paBHOBECHOH JIMHUHM Ha OCHOBE TOJIYYEHHBIX
WH/IMBUYAJIbHBIX 33/IaHUH.

Pa3zoen 1. Pacuem pekmughuxayuoHnou KONOHHbL.

1.1. Pacuer HacagouHON PEKTU(PUKAIMOHHON KOJOHHBI HEMPEPBHIBHOTO ICHCTBUS (s
TpeX pa3MEPOB HACAJIKH).

MarepuanbHbiii 06anmaHc KoJIOHHBL Pacder MHHMMAabHOTO W pabodero (HhIermMoBOrO
gucna. Iloctpoenue pabGounx suHHUNA. Pacder cKOpocTH MapoB M JuaMeTpa KOJOHHBI.
OmnpeneneHne BBICOTHI HACAAKH 10 MOAUMDUIIMPOBAHHOMY YPaBHEHHIO MaccOOIepeaayu.
Omnpenenenve oOIIeEro 4YWClIa M BBICOTH E€AWHMI] MepeHoca. Pacder TuIpaBIUYECKOro
COTIPOTHBIICHUS HACAIKH.

1.2. Pacuer TapenbpuaToil peKTU(MUKAIIMOHHON KOJOHHBI HETIPEPHIBHOTO JCHCTBHSL.

[IpenBaputenbHblid  BBHIOOP Tapenok. MarepuanbHplii  OamaHC KOJIOHHBI. Pacuer
MUHUMAaJbHOTO U pabodero ¢ermMoBoro yucia. Pacyer ckopoctu mapoB U AuaMeTpa KOJOHHBI.
[Toctpoenne paGounx nuHuN. OmnpeneraeHUe BBHICOTHI CBETIOrO CJOS KHUAKOCTU Ha Tapeike U
napocojiepxkanusi 6apootakHoro cios. Pacdyer koadduimenToB Maccoomepenadd, oOIIero
Yuclia eIWHUIl nepeHoca, dhdexTuBHOCTH M0 Mapdpu. PacueT BBICOTHI KOJOHHBI Ha OCHOBE
KIIZIT mo Mbppdpu ¢ mNOCTPpOCHHEM KHHETHYECKOW JMHMH. PacueT THApaBINYECKOTO
COTPOTHUBIICHUS KOJIOHHBIL.

1.3. CpaBHeHue JaHHBIX pacuera HAcaJOYHOM W TapenpbyaToi KoJoHH. ComocTaBieHHE
JAHHBIX, MMOJIYYEHHBIX TI0 IPOrpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJOHHBI.

Pa3zoen 2. Pacuem u 6v160p menioooMmeHHUKOS.

Pacuer u BEIOOp TEMII00OMEHHUKOB 110 OOIIEH cXeme:

— pacyer TeIUIOBOM HArpy3KH;

— oIpejeseHHe TEIJIOBOTO PeKuMa U CpeiHel ABUKYILEH CUITbL;

— TpuOJMIKEHHAs OIEHKa KO3(PQHUIIMEHTOB TEIUIOOTAaud, Ko3(pdHuImeHTa Teronepenadu,
IOBEPXHOCTH Fop;

— BBIOOp THMA U HOPMAJIM30BAHHOTO BapHaHTa KOHCTPYKIIUH;

— oOompeAenieHHEe  MapaMeTpoB  KOHCTPYKUMHM  (Hampumep, Uil  KOXKYXOTpyOHOTO
TEIUIOOOMEHHUKA: uuciaa TpyO W 4YHCIa XOJOB, OUaMeTpa TpyO, AuMaMeTpa KOXKyxa,
MMOBEPXHOCTHU TEII00OMEHHUKA Fropy U J1P.);

— COIIOCTABJICHUE OPUEHTUPOBOYHOM Fop U Fropy;

— COTOCTAaBJIEHHE JAHHBIX, MOJYYEHHBIX M0 IPOTpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacueTOB;

— TUJPaBIUYECKUI pacyer;

— BBIOOD ONTUMAJILHOTO BapHaHTa TEIIOOOMEHHUKA.

2.1. PacueT KOKyXOTpyOUaToro UCIapuTes.

2.2. Pacuer xoHJIeHCcaTOpa (KOXKYXOTpYyOUaTOro WM MIIACTHHYATOTO).

2.3. Pacuer nonorpesatens (KOXKyX0TpyOuaToro Win IIacTHHYATOTO).

2.4. PacueT XOJOJIWIBHUKOB TUCTUIIIATA U KYOOBOTO OCTaTka (KOXKYyXOTpyOuaThIX WIIH
TJTACTUHYATHIX).

Paszoen 3. ['uopoounamuueckue pacuemol.
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3.1. PacueT ruapaBiInyecKoro CONpoTHBICHHS TPyOOTIPOBOIOB

3.2. PacueT onTuManbHbIX JUaMETPOB TPyOOIIPOBOIOB
3.3. Pacuer u mogbop HACOCOB

Paszoen 4. I'paghuueckoe ogpopmnenue.
TexHomornueckas cxema.

I/I306pa)KeHI/ICM IICTB,JICfI KOHTAKTHBIX 3JICMCHTOB, PACCYHUTAHHBIX B pas3aciic 1.

4. O0beM yueOHOM THCHHUILINHBI
4.1. Ounas popma

PGKTI/I(bI/IKaLII/IOHHaSI KOJIOHHa OIpCACJICHHOTO THIIA C

. B 3ageTHBIX B akanem.
Bunpl yaeOHOI paboThI

eIMHHIIAX qacax
O01mas Tpy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IUIAHY 2 72
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,44 16
[TpaxTnueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,55 55,6
KoHTakTHas camocTosiTennbHast pabora — —
KypcoBoe npoektupoBanue 1,55 55,6
3awguma Kypcosozo npoekma: 0,01 0,4
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 0,01 0,4

3amura

Buja kouTpoJs:

KYPCOBOI'0 MPOEKTA

o B 3auerHbIX B actponowm.
Buner yue6HOI paboTh

eIMHUIAX qacax
O0mas Tpy10eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 3 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHS: 0,44 12
[Tpaktuueckue 3ansatus (113) 0,44 12
CamocrositesibHas padora (CP): 1,55 41,7
KonTakTHas camocrositenbHas paboTa — —
KypcoBoe npoekrupoBanue 1,55 41,7
3awuma Kypcoeozo npoekma. 0,011 0,3
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 0,011 0,3

3ammura

Bun konrpoJs:

KYPCOBOT'0 MPOEKTAa

4.2. 3aounas popma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 2 72
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,11 4
[TpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 1,78 64
KoHTakTHas camocTosiTeNbHas paboTa — —
KypcoBoe npoektupoBanue 1,78 64
3awuma Kypcoeozo0 npoekma. 0,11 4
KoHTakTHas paboTa — MPOMEXYTOYHAs aTTeCTalHs 0,01 0,4
IloaroToBka K 3ammre KypcoBOTO IPOEKTA 0,1 3,6
3ammra

Buja koHTpoJas:

KYPCOBOT0 MPOEKTA

Bunsl yaeOHOM paboThI

B 3aueTHBIX
eIUHULIaX

B actponom.
yacax
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O0mas Tpy10eMKOCTb JMCIHHILJIMHBI 110 Y4eOHOMY IUIaHY 3 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,11 3
[TpakTaeckue 3anstus (113) 0,11 3
CamocrositesbHas padora (CP): 1,78 48
KonTakTHas camocTosiTenbHast pabora — —
KypcoBoe npoexktupoBanue 1,78 48
3awuma Kypcoeozo npoekma. 0,11 3
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 0,01 0,3
[ToaroroBka K 3ammTe KypcoBOTO MPOEKTa 0,1 2,7
Buja xoHTpoJs: 3aumra
KYPCOBOI'0 MPOEKTAa

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUTITIHHBI
«HauepraTebHasi reoMeTpHs B TEXHOJIOTHH TOHKOI0 opraHuyeckoro cuuresa» (b1.B.17)

1. Hesp AUCHUNUIMHBI — IPUOOPETEHNE CTYIEHTaMU 3HaHUH B 00JacTH HaYepTaTEeIbHOMN
TEOMETPUM W HHXCHEPHON TpaduKu, OCBOCHHE OCHOBHBIX IIOJIOKEHUH pa3pabOTKu
MPOCKIIMOHHBIX ~ YEPTEXKEH, TNPUMEHSIEMBIX B  WH)KCHEPHOW  TPAKTHKE,  Pa3BHUTHE
MIPOCTPAHCTBEHHBIX MPEICTABICHUH, HEOOXOIUMBIX B KOHCTPYKTOPCKOU padoTe.

2.B pe3yiabTaTe uU3yYeHHs JAUCHMIUIMHBI OOy4YalINMiici MO MporpamMme
0akajiaBpuaTa J10JIKeH

Obaaoams cnenyromumu oOekyabTypHsiMu (OK), o6menpodeccnonansupivu (OI1K)
u nipodeccuonanbubpiMu (I1K) komMneTeHmusMu:

— CIOCOOHOCTBIO K CAMOOpraHu3aiuu u camooopaszoBanuio (OK-7);

— BJIaJIEHUEM OCHOBHBIMHU METOJaMH, CIOCOOaMH W CpPEICTBAMHU TOJYYEHHUS, XpaHEHMUs,
nepepaboTku MHPOPMAINH, HaBBIKaMU PabOTHI ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIIPaBIICHUS
undpopmanueii (OITK-5);

— CHOCOOHOCTBIO aHAJU3MPOBATH TEXHUUYECKYIO JOKYMEHTAIMIO, MOAOUpaTh 00OpyAOBaHUE,
TOTOBMTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9).

3Hameo:

— OCHOBHBIE 3aKOHBl T'€OMETPUYECKOTr0 (OPMHPOBAHUS, IOCTPOCHHS W  B3aUMHOTO
nepeceyeHus: MoJeNield IUIOCKOCTH W IPOCTPAaHCTBA, HEOOXOAWMMBIE ISl BBIMIOJHEHHUS H
YTEHUSI YepPTEKeH KOHCTPYKIUH, pellieHue MO3UIIMOHHBIX, METPUUECKUX 3a/1a4, BBITIOJTHEHHE
pa3BepTOK MOBEPXHOCTEI;

— mpeumymiecTBa rpadudeckoro crnocoba npeacTaBieHus nHGopmanuu; rpaguueckue Gopmsl,
rpaMMaTuKa.

Ymemy:

— BOCIPUHUMATh ONTHMAJbHOE COOTHOIIEHHE YacTel W IIeJIoT0 Ha OCHOBE TIpadHUuecKux
MoJeniel, TPaKTUUECKH pean3yeMbIX B BHUIE YepPTEeKeW KOHKPETHBIX MPOCTPAHCTBEHHBIX
O0O0BEKTOB;

— HCTOJB30BaTh YEPTEK, TEXHUUECKUH PUCYHOK JJs Trpaduueckoro MpeacTaBIeHUS
TEXHUYECKUX PEIICHHUIA;

— wucnonb3oBaTh crapaapTel ECKJl, KOHCTPYKTOPCKYIO JTOKYMEHTAIUIO (YEpTEKHYIO U
TEKCTOBYIO) B IPOU3BOJICTBEHHOM, MPOEKTHOM M HCCIIeI0BaTEIbCKOM paboTax.

Braoemy:

— OCHOBHBIMU TOHSITHSIMH, CBSI3aHHBIMH C TpaHUuecKuM MpeAcTaBIeHueM UHGOpMaIuu
rpaduueckuMu croco0amMu pelieHus: MeTPUIECKUX 3a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTekax, METOJaMH MPOCHUPOBAaHUS M HW300paKeHHsI MPOCTPAHCTBEHHBIX (OpM Ha
TUIOCKOCTH TMPOEKIINH.

3. KpaTkoe coaep:xkaHue TUCHUILIHHBI

Beeoenue.
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IIpeamer m MeToapl HadepTaTeNbHOM reoMerpu. KpaTkue HCTOpUYECKHE CBEACHMS.
3amauu ¥ MECTO Kypca B MOATOTOBKE OakalaBpa XUMHUECKOW TEXHOJIOTHH.

Pazoen 1. Obwue npasuna evinonnenus uepmedicell.

1.1. IlpaBuna BemodgHeHHs U odopmieHus uyeprexeir B coorBerctBuu ¢ ['OCT.
®opmartsl: pazmepsl 1 0003HaUCHHE OCHOBHBIX M JIOTIOJHUTENBHBIX (popmaToB. Pacnonoxenue
dopmaTtoB. MacmTal: HaTypalbHbI MacmTald, CTaHJApTHBIE MAcIITaObl yMEHBIIECHUS U
yBenuueHus. JInanu: tunel 1 TonmuHa JuHui. pudt: Tuner u pazmeps mpudToB. OCHOBHBIE
HAJMKUCU rpaQUUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuyeckne mocTpoeHus. CONpsHKEHHS: OCHOBHbIE BHJIBI M IpaBHIA
BBINIOJIHEHUS. YKIOHBI M KOHYCHOCTH: pacueT M IIpaBWJla HaHECEHUs Ha ueprexe. JleneHue
OKPY>KHOCTH Ha paBHbIe yacTU. HaHeceHre BHIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YEPTEXKE.

Pazoen 2. Ilpoeyuposanue ceomempuieckux gueyp.

2.1. Merox mpoekuuii. Bumel mpoerupoBanus. LleHTpanbHOE MpoerrpoBaHue: HEHTP
MPOCLMPOBAHUS, IUJIOCKOCTh NPOEKUUH, Npoenupyromue Jyyd, mpoekuud. CpolicTBa
LEHTPAJIBLHOTO NMPOEeUPOBaHUs. JIOCTOMHCTBA U HETOCTATKH LIEHTPAJILHOTO MPOELIMPOBAHMSL.

[TapannensHoe mnpoeunpoBanue. Hampasnenune npoenupyromux Jsydeid. CpolicTBa
napajuleIbHOro  npoeuupoBanus. llpoenupoBaHre  KOCOYrojgbHOE U MPSIMOYTOJIbHOE
(oproronansHOe). CBOWCTBa OPTOTOHAIBHOTO TpoenupoBanus. OOpa3oBaHUE KOMILUIEKCHOTO
yeprexa (dmropa Monska). OpToroHanbHblii uepTexk Touku. Koopaumuatel Touku. IlocTpoenue
TOYKH 10 €€ KOOPAWHATaM.

2.2. Tpsimpie smHMA. CriocoOb!I 3aaHust psiMOi Ha depTeke. Kiaccupukarms mpsamMbix
[0 PaCHOJIOKEHUIO OTHOCUTEIBHO APYr JApyra: HpsMble MepeceKarolfecs, napajjelbHble U
ckpemuBaromuecs. Kinaccudukanus npsMbIX OTHOCHUTEIBHO IUIOCKOCTEH MPOEKIUM: MpsSMble
00LIEero ¥ YacTHOTO MOJIOKEHUS — MpsAMbIE YPOBHS U Hpoerupyomue. [IpuHaanexHoCTh TOUKU
npsamoil. Teopema 0 mpoeurpoBaHUU MIPSMOTO yriia.

2.3. ITnockocth. CriocoObI 3a1aHus TIIIOCKOCTH Ha uepTexke. Kimaccudukanms miockocTen
[0 PACMOJIOKEHUIO OTHOCUTEIBHO IUIOCKOCTEH MPOEKUMH: IUIOCKOCTH OOILIEro M YacTHOTrO
MOJIOKEHUSI — IpoerMpyore U ypoBHs. [IpuHaIeXKHOCTh TOUKH U MPSMOM MIOCKOCTH.

2.4. KpuBble guHuu. Kiaccudukanuss KpUBBIX: IUPKYJIbHBIE H  JICKAJIbHBIC,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsanok kpuBoi nmuHuM. [lockue KpuBbie TUHUN BTOPOTO
MOpsiIKa: 3JUIMIC, mapabona, rumnepOona. IlpocTpaHcTBeHHBbIE KpUBBIC: IMIIMHIApPUYECKAs U
KOHHYeCKasi BUHTOBBIE JINHUU.

2.5. [ToBepxnoctu.  OOpa3zoBaHue W  3aJaHMe  MOBEPXHOCTEH Ha  yepTexe
(kuHemMaTHUecKuii M KapkacHblii cmocoObl). IlonstTue 006 omnpenenurene MOBEPXHOCTH.
Knaccudukanuss moBepxHOCTEHl: JIHHEWYaThle M HEIMHEWYaTble, MOBEPXHOCTH BpalllCHUS,
MOBEPXHOCTH C JABYMS HANpaBJIAOIIMMHU U IUIOCKOCTHIO Tapajuieau3Ma. BuHTOBbIE
MOBEPXHOCTU. XapaKTepHbIC JTMHUH MOBEPXHOCTEN BpAIllEHUs: MEPUIUAHBI, TTIABHBIN MEpUAHUaH,
napasuienu, 3KkBaTop, ropio. [IpuHaiexkHOCTh TOUKH MOBEPXHOCTH.

2.6. 'eomerpuueckue Tena. [IpoekIMM MHOTOTPAaHHHKOB (TPaHHBIE TE€OMETPUUYECKUE
Tena), B TOM YHCJE MpaBUIbHBIE (TETpadap, TeKCa’lp, OKTadp, MOJEKa’ap, MKOCadap), Telia
BpaiieHus (UIMHIP, KOHYC, 11ap, TOP).

2.7. CumMmeTpusi reoMmerpudeckux ¢uryp. CHMMETpUsS OTHOCHUTENIBHO IJIOCKOCTH,
psMON, Toukd. CHMMETpHS BpallleHUs], TOPAJOK OCH CUMMETPHH.

2.8. OnpeneneHye HaTypajdbHOW BEIMYMHBI OTpe3Ka MPSMOW U IUIOCKOW (UTypHI.
OmnpeneneHue HaTypaJlbHOM BEIMYMHBI OTpe3ka MpsIMOM  CrOcoOOM  MPsIMOYrOJBHOTO
TPEYroJIbHUKa M CII0OCOOOM IpOELMPOBaHUs Ha JOMOJHUTENbHYIO IUIOCKOCTh. [locTpoeHue
HaTypaJlbHON BEMYHHBI IIOCKOH (DUTYPBHI.

2.9. Ilepeceuenne  reomerpuueckux  oOpas3oB. IlepeceyeHne  MHOTOIPaHHMKOB,
MHOTOTPaHHUKA C IOBEPXHOCTHbIO BpalleHus. IlepeceyeHne NMOBEPXHOCTEHN BpaLIECHUS: IOBYX
MPOCLMPYIOIIUX I[MOBEPXHOCTEM, Mpoeuupyroumend ¢ Henpoeuupymomeil. Ilepeceuenue
HENPOELUPYIOIINX TOBEPXHOCTEH BpallEHWs C NapauledbHBIMH ocaMH. Teopema o
IIEPECEYEHNHN COOCHBIX TIOBEpXHOCTEN BpamieHusd. IlocTpoeHne JnmHUM TepeceueHust
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HENPOELUPYIOIINX IOBEPXHOCTEH BpALEHUS C MEPECEKAOIUMUCA OCSIMH  METOJIOM
KOHIIGHTpUYECKHX cdep. YacTHpIE cilydan IEpeceYeHus IMOBEPXHOCTEH BTOPOTO TMOpSIKa:
TeopeMa MoHXa U ee CJIeICTBUE.

Paszoen 3. Uzobpanxcenus npeomemos no I'OCT 2.305-2009.

3.1. M3obpaxkenus. Buabl nuzodpaxenuii mo 'OCT: Buasl, pa3pesbl, CeUeHUs, BBIHOCHBIE
snemMeHTbl. OCHOBHBIE BHJBI. | JIaBHBIN BHJ, TPeOOBAHUS, MPENBIBIIEMbIC K TJIABHOMY BUY.
JlomotHATEIbHBIE W MECTHBIC BHIBL. Pa3pesbl, kiaccudukamusi pa3pe3oB MO PaCIIOIOKEHHUIO
CEKyIlel IUIOCKOCTH OTHOCHUTEIBHO IIJIOCKOCTEH NpPOEKUUH: pa3pe3bl BEPTHUKAIbHBIE,
TOpPU30HTAJIbHBIE M HakJIOHHBIE. Kiaccupukanus paspe3oB MO UYUCITY CEKYHIMX IUIOCKOCTEH:
pa3pe3bl NpPOCTbIE U CJIOXKHBIE — CJOKHBIE CTYINEHUYaTble M CIIOKHBIE JIOMaHbIE pa3pesbl.
CoBMmenieHuble H300pakeHus. MecTHble pa3pe3bl. CeueHUs HaJIOXKEHHbIE M BbIHECEHHBIE.
BrinocHble anemenTsl. [IpaBuna o603HaueHus: n300pakeHuH.

3.2. HakioHHbIe ceueHHs reoMeTpruuecKkux Tell. [locTpoeHne mpoeknuid M HaTypaibHBIX
BEJIMYMH TeOMETpUYecKuX Teid. HakioHHble ceueHus MHOTOrpaHHUKOB. Buael u mpasuia
MIOCTPOCHUSI CEYEHHMH I[WJIMHApPA. 3aBUCUMOCTh BHUJA HAKIOHHOTO CEYEHHsS KOHyca OT
PacroJIOKEHUsI CEeKYIIEeW MIOCKOCTH OTHOCHTEIBHO OCH KOoHyca. HakioHHBIE cedeHus Iiapa.
[IpaBuna mocTpoeHMsI HAKJIIOHHBIX CEYEHUM COUJICHEHHBIX Tel.

3.3. AkcoHOMeTpHUYecKHue dYepTekn m3nenuid. (OOpa3oBaHHE aKCOHOMETPHUYECKOTO
yeprexxa.  [lepBuyHas u BTopuuHas  mpoekuuud.  KosdouuueHTsl  HMCKakeHUs
aKkcOHOMeTpHueckoro ueptexa. l[lepexoa oT HaTypaidbHBIX KO3(D(UIMEHTOB MCKaXKEHUS K
MpUBEACHHBIM. Buapl akcoHomerpuu. BeinmongHeHne dyeprexkeil MHOTOYrOJIBHUKOB U
OKPY)KHOCTEHl B TMpPSAMOYTOJIbHOW U KOCOYrOJbHOM (TOPU3OHTAIBHON U  (HPOHTAIBHOMN)
M30METpUSIX. AKCOHOMETPUUYECKHE YEPTEKU FeOMETPUUYECKUX Tell. Pa3pes3bl B akCOHOMETpUH.

3.4. I[lpumenenue oOpa30oB W METOJOB HAUEPTATEIbHOW TEOMETPUU ISl PEIICHUS
(bu3MKO-XMMHUYECKHX 3a1a4. ['paduueckoe n300pakeHne cocTaBa MHOTOKOMIIOHEHTHBIX CUCTEM:
OTpE30K COCTaBa, TPEYrOJILHUK COCTaBa, TETpalip cocTana. I padguueckoe n3o0paxkeHne CBOMCTB
MHOTOKOMIIOHEHTHBIX CHCTEeM. ['paduueckoe u300pakeHHe CTPYKTYpbl BELIECTB, MPUMEpPHI
M300pakeHUS BEIIECTB.

4. O6beM yueOHOMH THCHHIIINHBI

4.1. Ounas hopma

" B 3auerHBIX B akanem.
Byl yue6HO#M paboThI

eIMHULIAX qyacax
O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 4 144
KonTakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,33 48
Jlexuuu (Jlek) 0,44 16
[TpakTnueckue 3anstus (113) 0,67 24
JlabopaTtopHsie 3ansatus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 2,66 95,6
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOoCTOATEIbHOE U3YUEHUE PA3/ICIOB AUCHUTIIMHBI 1,66 55,6
PacuetHo-rpaduueckne paboThsl 0,56 20
ITonroToBKa K KOHTPOJBHBIM paboTam 0,56 20
3auem c oueHKol. 0,01 0,4
KoHTakTHas paboTa — MPOMEXYTOUYHas aTTeCTalHs 0,01 0,4

3auer
Buja xoHTpoJs: .
C OLICHKOH
N B 3aueTHbIX B actponom.
Bunsl yaeOHOM paboThI

eIMHULIAX qacax
O0mas TPy10eMKOCTb JMCIHHILJIMHBI 110 Y4eOHOMY IUIAHY 4 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
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[TpakTaeckue 3anstus (I13) 0,67 6
Jlaboparopusie 3ansTus (J1ab) 0,22 24
CamocrositesbHas padora (CP): 2,66 447
KoHnrakTHas camocrosiTenbHas paboTa — —
CaMOCTOSTETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 1,66 44,7
PacuerHo-rpaduueckue paboThI 0,56 15
IToaroToBKa K KOHTPOJBHBIM paboTam 0,56 15
3auem c oyenkoi: 0,01 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
3auer
Buja xoHTpoJs: .
C OLIEHKOW
4.2. 3aounas hopma
Brst yaeGHoi paboTs: B 3aueTHBIX B akanem.
SIMHUTIAX Jacax
OO0uiasi TPy10€eMKOCTh IUCIUIIMHBI 110 Y4€0HOMY IJIAHY 4 144
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,33 12
Jlexruu (JIek) 0,167 6
[Tpaktnyeckue 3anstus (113) 0,167 6
CamocrosiTesannasi padora (CP): 3,56 128
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMocCTOsATEeT HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI 2,44 88
Pacuetno-rpaduueckne paboTsl 0,56 20
[ToaroroBka K KOHTPOJILHBIM paboTam 0,56 20
3auem c oueHkoll. 0,11 4
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIUs 0,01 0,4
[ToaroroBka k 3auety 0,1 3,6
3auer
Bun konrpoJs: N
C OLIEHKO¥
N B 3auerHbIX B actponom.
Byl yue6HO#M paboThI
eIMHULIAX qyacax
O0mas TPyA0eMKOCTh JMCIHMILIMHBI 110 Y4eOHOMY IUIAHY 4 81
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSITHS: 0,33 9
Jlexuunu (Jlek) 0,167 45
[Tpaktnueckue 3anstus (113) 0,167 4,5
CamocrositesbHas padora (CP): 3,56 96
KonraktHas camocrositenbHas paboTa — —
CaMOoCTOATETbHOE U3YUEHHUE Pa3/IeOB IUCIUTUIUHEI 2,44 66
Pacuetno-rpaduueckue paboTh 0,56 15
ITonroToBKa K KOHTPOJBHBIM paboTam 0,56 15
3auem c oueHKoI. 0,11 3
KoHTakTHas paboTa — NpOMEXYTOUYHas aTTeCTalus 0,01 0,3
IloaroroBka K 3auety 0,1 2,7
3aver
Bux koHTpoJas: .
C OLICHKOH

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«JIeKTHMBHBIE KypPChI 10 pu3n4ecKoii KyabType u cnopry» (b1.B.18)

1. Heap aucuumIMHbl — ¢GopMHupoBaHHE (U3UYECKONH KYIBTYpHI
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CIOCOOHOCTH HAIPABIIEHHOTO HCIIOJIB30BaHMs Pa3HOOOPa3HBIX CPEACTB (PM3UUYECKON KYIbTYPHI

U CIIOpPTa, TYpU3Ma JUIS COXPAHEHUSI M YKPEIUICHUS 37J0POBbs, NCUXO(PHU3MUECKON MOATOTOBKH H

CaMOIIOJITOTOBKM K Oynymiel mpogeccnoHaabHON AesATeNIbHOCTH, TOJTYYeHHH HaBbIKAa B OJHOM

13 BEIOPAHHBIX BHJIOB CIIOPTA.

2.B pe3yiabraTe HU3yYeHHMs JUCHMILIMHBI oO0y4Yallnuiics Mo mporpamMmme
0akaJlaBpUATA J10JIKEH
Obnadamse cnexyromuMu o0mekyabTypHbME (OK) KoMIeTeHIUsAMU:

— CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpasopanuto (OK—7);

— CIOCOOHOCTBIO HCIIOJIb30BaTh METOJABI W WHCTPYMEHTH (DU3UYECKOH KyJIBTYPHI ISt
obecrieueHus MOJTHOLIEHHOM colMabHO# 1 npodeccuonanbHO# nesirenbHocTH (OK-8).

3nams:

— HAaY4YHO-IIPAKTHYECKHE OCHOBBI aJalITUBHON (PU3HUECKOM KYJIbTYphI U CIIOPTA;

— BIMSIHME O3/I0pPOBUTENIBHBIX CHUCTEM (PM3NYECKOTO BOCHUTAHMSI HA YKPEIUJICHHE 3/I0pOBBA,
NpoQUIAKTUKY MPOGECCHOHATIBHBIX 3a001€BaHUM U BPEIHBIX TPUBBIYEK;

— c1ocoObl KOHTPOJIS ¥ OLEHKU (PU3UYECKOT0 pa3BUTHS U (PU3HUECKOM MOArOTOBIEHHOCTH;

— TMpaBuUja M CHOCOObI IUIAHWPOBAHMUSI WHIUBUAYAJIbHBIX 3aHATUNA pPA3IMYHOM LieneBOH
HaIpaBJIEHHOCTH;

— cnopruBHble Tpaguuu MXTU-PXTY nm. /.M. Menneneena.

Ymemy:

—  BBINOJHATh HHAUBUAYAJIBHO MOJOOPAHHbBIE KOMITJIEKCHI MO 03J0POBUTENLHON (a4anTHBHOMN)
(buznyeckoi KyabType U pa3IudHbIM BUAaM CIIOPTa;

— CaMOCTOSITENIbHO 3aHUMATbhCS aJalTUBHON (DU3NYECKOUN KYIbTYPOU U CLIOPTOM;

— OCYILECTBJIATh CaMOKOHTPOJb 3@ COCTOSTHUEM CBOEr0 OpraHu3Ma M coOJrojaTh MpaBuila
TUTHMEHbl U TEXHUKU 0€30I1aCHOCTH;

—  OCYILECTBJIATH TBOPUYECKOE COTPYAHUUYECTBO B KOJUIEKTUBHBIX (hOpMax 3aHATUH aJalTHBHO U
(bM3UYECKON KyJIbTYPOU U CTIOPTOM;

—  BBINOJIHATH IPUEMBI 3aIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Bnaoems:

— CpeacTBaMM M METOJaMM  YKPEIUIEHHS WHAMBHIYalIbHOIO 3J0pOBbs, (DU3HUYECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

— JOJDKHBIM YpPOBHEM (PHU3HMYECKON MOATOTOBIEHHOCTH, HEOOXOAMMBIM JUIl KayeCTBEHHOIO
YCBOEHHsI NPO(ECCHOHATIBHBIX YMEHHUH M HABBIKOB B IIpolLecce OOy4eHHus B By3e, UL
oOecrieyeHHsT MOJHOLEHHON COLMAIbHON M NPOPECcCHOHATBHON JEATEIBbHOCTH IOCIe
OKOHYaHHUs y4eOHOTO 3aBEJICHHUS;

— TEXHUYECKUMH M TAKTUYECKUMU HABBIKAMH B OJIHOM U3 BUJOB CIOPTA;

— HCHOJb30BaTh INPHOOPETEHHbIE 3HAHMS M YMEHHUs B IPAKTHUYECKOW JEATEIBbHOCTH U
MIOBCETHEBHOM JKU3HHU.

3. Kpatkoe coaep:xaHue AMCHUIIIHHBI
IIpenycMoTpeHbl NpakTHUECKUE 3aHATUS 00ydaroLerocs no JUCUUIUIMHE B 00beme 328

akaJ. yacoB / 246 acTp. 4acoB B TeueHHUe mecTu cemecTpoB (mo 32 akazd. 4. B 1 u 6 cem., o

66 uac. B kaxaoMm 2, 3, 4 u 5 cemecTpax).

KoHTpone ycmeBaeMOCTHM CTYAE€HTOB BEAETCA IO HPUHATOM B  YHUBEPCHUTETE

PEUTHUHIOBOM CUCTEME.

Ipakmuueckue 3anamus.

Kaxxaplii pasaen nporpaMMbl IMEET B CBOEH CTPYKTYPE MPAKTUYECKUE 3aHATHS.

IIpakTuyeckuii pa3aen nporpaMMbl pealu3yeTcs Ha y4eOHO-TPEHUPOBOUYHBIX 3aHATHUAX B
y4eOHBIX rpynnax 1mno oOmei pU3n4ecKoi NoAroToBKe U M30paHHBIM BUJaM CIOPTA.

[Ipaktnyeckue  (y4eOHO-TPEHHPOBOUHBIE) 3aHATUS  OAa3MPYIOTCS HA  LIMPOKOM

UCIIOJIb30BAHUN  TEOPETUYECKUMX 3HAHUM W METOAMYECKMX YMEHUH, Ha NPUMEHEHUU

pa3sHOO0Opa3HBIX CPEACTB (PU3MUECKONW KYIbTYPhl U CHOPTA, CIOPTUBHONW M MPO(eCcCHOHATBHO -

MIPUKIIATHOM MOATOTOBKH CTYJIEHTOB.
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[IpakTueckue 3aHATHS TIOMOTalOT IMPUOOPECTH ONBIT TBOPYECKOW IPAKTUUECKOU
NEATEIbHOCTH, Pa3BUBAIOT CaMOCTOSITEIBHOCTh B (DM3MUECKOW KyJIbTYype M CIOPTE B IIEISAX
JIOCTIDKEHUST  (DM3UYECKOTO  COBEpIICHCTBA. [lOBBIIAIOT ypOBEHb (PYHKIMOHAIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HANIPaBICHHO (POPMUPYIOT KaueCTBA U CBOWCTBA JINYHOCTH.

[IpakTuyeckue 3aHATHA COCTOAT W3 CHEIMATbHOM (U3MYECKOH TMOATOTOBKU U
COPEBHOBATEIBHOM MOATOTOBKH.

Kpureprem ycnemHocTH OCBOEHHUs yueOHOro MaTepuana SBISETCs] IKCIEpTHAas OLEHKa
MPEToIaBaTelisl, YYUTHIBAIOUIAs PETYISPHOCTh TMOCEHICHUS O0S3aTeNbHBIX MPAKTUYECKUX
3aHSTUMN, BBIIIOJHEHUE YCTAHOBJICHHBIX HA JaHHBIA CEMECTP KOHTPOJIbHBIX HOPMATUBOB (TECTOB)
oOmielt (PU3NIECKO U CIIOPTUBHO-TEXHHUECKOW MOATOTOBKU ISl OTACIBHBIX TPYIIT Pa3InIHON
CIIOPTUBHOM HAIPaBJICHHOCTH.

C uenpio ompeesieHusl TPYMHIbl 3J0POBbSl OO0YYAIOIIUXCS, B Hadaje y4eOHOTO rojaa
kadenpa (U3NYECKOTO BOCHUTAHMS KOHTPOJIUPYET HPOXOXKIEHHE CTYIAEHTaMHU BpauyeOHOIo
KOHTpPOJISl, NPUHMMAas MEAULMHCKHE 3aKIIOYEHHs] O TpYyMNe 3J0pOBbA I 3aHATHH IO
(bu3nyecKoil KylbType U CHOPTY M3 TOPOJICKUX MOJIMKIMHUK MO MECTY >KMTEIbCTBA CTYJECHTA,
I'TI Ne 219, wmeauIMHCKUX IIEHTPOB, HUMEIOIIUX JUIEH3UI0 Ha TMPaBO TMPEIOCTABICHUS
MEJUIIMHCKUX YCIYT.

[lo pesynpTaTaM MEIUIIMHCKOTO OCMOTpa NMPOMCXOTUT paCHpe]esIeHue CTYAEHTOB I10
Y4€OHBIM OT/CIICHHSIM.

B ocHoBHOE oTzENeHME pacTIpeAesIOTCs CTYIEHThI, HA OCHOBAHUHU JIaHHBIX BpayeOHOTO
KOHTPOJIS,, UMEIOIIE OCHOBHYIO MJIH MOJArOTOBUTEIBHYIO IPYIIY 3J0POBBS.

CryneHThl, TONY4YHMBIIME CHEIUAIBbHYI0 MEIUIMHCKYI0 rpynny «A» umn  «by,
pacrnpenensoTcs B CIENUalbHOE MEAMIMHCKOe OTAeneHue. J[lins yka3aHHOW KaTeropuu
CTYIEHTOB pa3zpaboTaHa OT/AeIbHas Iporpamma.

B cnopruBHOE OTHENIEHUE 3aUNUCISAIOTCS CTYIEHTHI, UMEIOIINE CIOPTUBHBIE Pa3psibl NN
XOpOIIyl0 (PU3UYECKYI0 MOJATOTOBKY, IO3BOJSIONIYI0O WM OBITh 3a4MCICHHBIM B COOpHBIC
KOMaHJbl YHUBEpPCHUTETa IO pa3IUYHbIM BUJaM cropra (MEAMIMHCKAs TpyIma 370pPOBbS —
OCHOBHAs WJIM MOATOTOBUTENIbHAS).

Pa3zoen 1. Ocnoswvt nocmpoerust 0300posumenbHol MpeHuposKU.

1.1. O3n0poBUTENbHAS HAMPABICHHOCTh — KAaK BAXKHEWIIMKA TPUHIUI CHCTEMBI
(duzuveckoro BocnuTanus. [[puHIMI 0340pOBUTEIHHOM HAMIPABICHHOCTH.

1.2. OCHOBBI TOCTPOCHUS ATANTUBHON 03/I0POBUTEIHLHON TPEHUPOBKH.

1.3. ®u3KyIbTYPHO-0310POBUTEIHHBIC METOTUKHA U CUCTEMBI.

1.4. OnieHka COCTOSIHUS 3/I0POBBSI.

Pa3zoen 2. J[sucamenvruvle 603M0OACHOCIU YeN08eKA — BOCNUMAHUE PUUYECKUX KALECTa.
BOCKITO.

2.1. ITosBnenue u BHeapenue komruiekca ['TO.

2.2. Bocriutanue (pu3HUECKUX KauecTB oO0ydaromuxcs. AMuntyaa asuxenus. Cycrasbl,
CBSI3KH, MBIIIICYHBIC BOJIOKHA, 3JJaCTUYHOCTH MbIIi. OOIIas u crienuaibHas THOKOCTD.

2.3. Bocintanue ruOKoCTH.

2.4. TToaBMXKHOCTH IBUTATENILHOTO HaBbIKa. B3auMocCBs3b (hU3MUECKUX KaueCTB.

Pazoen 3. Memoouka opeanuzayuu u nposeodeHusi CHOPMUBHBIX COPEBHOBAHULL U
DU3KYILMYPHO-MACCOBLIX MEPONpUAMULL. DMuKa Guzuueckoil Kyivmypul u Cnopmad.

3.1. XapakrepucTuka CIOPTUBHBIX COPEBHOBaHUNW U  (DU3KYIBTYPHO-MAaCCOBBIX
MEpOIPUATHH.

3.2. OpraHuzaiys CIOPTUBHBIX MEPOIIPUSTHIA.

3.3. HpaBcTBEeHHBIE OTHOIICHHUS B CIIOPTE.

OYHKIIMM  CIIOPTUBHBIX COPEBHOBAaHWUU. [IpUHIMIIBI MPOBEACHUS COPEBHOBAHHIA
(IpUHIUT ~ WMEepPapXUYHOCTH U KOMIUIEKCHOCTH). OOImuMe OpraHu3alMOHHBIE MOMEHTHI
MOATOTOBKH U TIPOBeIeHHsI copeBHOBaHUMN. ClieHapuii CHOPTUBHOTO COPEBHOBAHUSI.

3.4. IIpo¢unaktuka HapyeHui cnopTuBHOM UK. BAJIA.
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4. O0beM yueOHOM THCHHMILINHBI
4.1. Ounas popma

Buner yae6HOM paboThI Alflaﬂ' 1 %eMeCTpH Z
OO0masi Tpy10eMKOCTh I CHUILIHHBI 110 Y4eOHOMY 328 56 92 90 90
IUIAHY
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 192 32 64 64 32
[IpaxTnueckue 3anstus (113) 192 32 64 64 32
CamocTosiTenbHas padora (CP): 136 24 28 26 58
KoHTakTHas camocTosiTenbHas paboTa — — — — —
CaMOCTOSATEIbHOE U3YUEHHUE Pa3/IeOB IUCIUIIINHEI 136 24 28 26 58
Bua konTpoas: 3auer | 3auer | 3auer | 3auer
Bupr yue6HOM paboThI ASITP . 1 %eMeCTpH Z
OO0mas TPyA0eMKOCTh JUCHHIJIMHBI M0 Y4eOHOMY 246 42 69 675 | 67,5
TUIAHY
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 144 24 48 48 24
[TpakTnueckue 3anstus (113) 144 24 48 48 24
Camocrositesannasi padora (CP): 102 18 21 195 | 43,5
KoHTakTHas camocTosiTeNbHAs paboTa — — — — —
CaMOCTOSATETFHOE N3YUEHNE Pa3JIeIOB JUCITUTUTMHBI 102 18 21 195 | 43,5
Bua koHTpoOJIs: 3auer | 3auer | 3ayer | 3auer
4.2. 3aounas popma
Bupr yue6HO#M paboThI Alfiaﬂ' 1 CemecTpbl )
O01mas Tpy10eMKOCTb JUCHUILIMHBI 10 Y4eOHOMY 328 164 164
TJIAHY
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 12 6 6
[Ipaktuueckue 3ausatus (113) 12 6 6
CamocrositesibHas padora (CP): 308 154 154
KoHTakTHas caMocTosTeIbHAs padoTa — — —
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIOB AUCITUILIMHBI 308 154 154
3auer 8 4 4
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,4 0,2 0,2
IToaroroBka k 3a4ery 7,6 3,8 3,8
Bujg koHTpOJISI: 3auer 3auer
Buner yue6HOI paboTh AflTp' 1 Cemectpbl 5
OO0masi Tpy10eMKOCTh M CHUILIHHBI N0 Y4eOHOMY 246 123 123
JIaHy
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 9 4,5 45
[TpakTueckue 3anstus (113) 9 4,5 45
CamocrositesbHas padora (CP): 231 115,5 115,5
KonrtakTHas camocrositenbHas paboTa — — —
CaMOCTOSATENbHOE U3YUEHHE Pa3JIeI0B AUCITUTUIMHBI 231 115,5 115,5
3auer 6 3 3
KoHnTakTHas paboTa — mpoOMeKyTOYHAs ATTECTAIIH 0,3 0,15 0,15
IToaroroBka K 3auery 5,7 2,85 2,85
Bujx koHTpoOJIA: 3auer 3auer
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4.4.1. Nucuunjaunsl no Bsioopy (b1.B./IB)

AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHBI
«OCHOBBI MEHE>KMEHTA U MAPKETHHIAa B TEXHOJIOTMH TOHKOI0 OPraHu4eCcKOro CHHTE3a)
(b1.B./1B.01.01)

1. Heab AUMCUMIVIMHBI — TIOJYYEHHE CHUCTEMBl 3HAHWA O 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS TIPEANIPUATHN B CHUCTEME HALMOHAJIBHONW SKOHOMHUKH, IMPEICTABICHUHA B
o0macTd  MEHE[DKMEHTAa MW  MAapKeTHHra, BKJIIOYas  METOJIOJOTHYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (PYHKIIMH, METOMbI, OPTaHU3AI[MOHHBIE CTPYKTYpPbI, OPTraHU3aLUIO MPOIIECCOB,
TEXHUKY ¥ TEXHOJIOTHI0 MEHEKMEHTAa W MapKETHHTa B YCIOBUSX PHIHOYHOW SKOHOMUKH;
3aJI0’KE€HUE OCHOB MPO(HEeCCHOHATBHOM IeATeTHOCTH OaKaIaBpOB.

2. B pe3yabTare wu3yYeHUs [IHCHMIUIMHBI OOy4YalolMiicd M0 MporpaMmme

0aKaJaBpUATA J0JIAKEH
Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHusamu:

— HCIIOJIb30BaTh ~HOPMATHBHBIE  JIOKYMEHTHI 10  Ka4yeCcTBY, CTaHIAPTU3AIUH |
CepTUPHKANMKA TPOMYKTOB WM WX H3JCIHN, AIEMEHTHl SKOHOMHYECKOTO aHalu3a B
npaktuyeckoii aestenpaoctu (I1K-3);

— CIOCOOHOCTBIO aHATM3UPOBATh  TEXHUYECKYIO JOKYMEHTAIHIO, oI0MpaTh
o0opynoBaHue, TOTOBUTD 3asBKH Ha MproOpeTeHue u peMoHT obopynosanus (ITK-9);

— aHaIM3WPOBATh TEXHWYECKYIO IOKYMEHTAIMI0, TMOA0MpaTh 00OpyIOBaHHE, TOTOBHTH
3asBKU Ha pUoOpeTeHue u peMoHT obopynoBanus (I1K-10);

— TOTOBHOCTh U3ydaTh HAyYHO-TEXHMYECKYI0 HMH(QOpPMAIMIO, OTEYECTBEHHBIM H
3apyOeKHBIN OMBIT 10 Tematuke ucciaeaoBanus (ITK-20).
3namo:

— TPUHLHUIBI COCTaBICHUS TEXHUYECKON AOKyMeHTauuu (rpadukoB pabOT, MHCTPYKIIMIA,
TIJIAHOB, CMET, 3asBOK Ha MaTepUajIbl U 000PYIOBAHKE) U JP.;

— TeOopeTHYeCKHe OCHOBBI U METO/IbI BHIPAOOTKH IieJiel U cTpaTeruu OusHeca;

— TPUHLHUIBI MOATOTOBKH JOKYMEHTAIMH JUIsl CO3JaHUsI CUCTEMbl MEHEKMEHTa KauecTBa
MIpeANPUAITHS;

—  METO/Ibl ¥ TEXHOJIOTUU MPHUHSTHS U PeaTnu3allii YIIPaBICHYECKUX PEIICHUH.

Ymemo:

- COCTaBJIATH 3asIBKU HA 00OpYyJIOBaHHUE;

- paspabaThIBaTh TEXHHYECKYIO JOKYMEHTAIIHIO;

- TNPUHUMATH YIPABICHUYECKHUE PEIICHUS U OPraHU30BbIBATH UX BHITIOJTHEHHE,

- cobupath, 00pabaThIBaTh U UCIOIH30BATh YIIPABIECHUYECKYIO HH(OPMAIIHIO;

- paboTaTh C YyNpaBICHYECKOW TOKYMEHTAIMEHl, MOJIb30BaThCA 3aKOHAM, HOpPMamMH U
MpaBUJIAMH aJMUHUCTPATUBHON JAESITEIbHOCTH;

- pacmpenensath 00s13aHHOCTH U OTBETCTBEHHOCTH;

- HCIOJB30BaTh METO/Abl MOTUBAIIMU NIEPCOHAIIA;

- KOHTPOJUPOBATH M PEryIUPOBATh UCIIOJIHEHUE TUIAHOB.

Braoemy:

- HaBBIKAMH MPUMEHEHUS ONTUMAJBHBIX MOXOA0B AJIsi JUATHOCTUKH M aHATHN3a PhIHKA;

- MeTOoJaMM PYKOBO/JICTBA MEPCOHAJIOM;

- HMHCTpyMeHTamMH d(PPEeKTUBHOTO YIPaBICHUS MPEITPUITHEM.

3. Kpartkoe coaep:xanue TMCIHNIHHBI

Moayas 1. OcHOBBI ynipaBJIeHUsI PeANPHATHEM

1.1 Beeoenue. Ilpeomem, memoo0 u cooepycanue Oucyuniunvt «OcHoGb
Meneoycmenma u mapkemunza». Teopus ynpaBieHUs: YINpaBlIeHHE KaK MOTPEOHOCTh U Kak
¢dakTOp ycmexa JAeATeNIbHOCTH, CYHIHOCTh W COJEp)KaHHe YIPABJICHUS, MECTO TEOPHUH
yIpaBJICHUS B CHCTEME COBPEMEHHBIX 3HAHHM, cCrenupuKa YIpaBlIeHYECKOW AeATeIbHOCTH,
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COBpPEMEHHBbIE TMpOoOJeMbl yrpaBieHus. [€He3uc Teopuu YIOpaBJiCHUS: YIPABICHYECKUE
PEBOJIIOLIMH, BO3HUKHOBEHHE HAYYHOW TEOPHUM YIPABJICHHUS, UCTOKH U TEHACHIIMH Pa3BUTHUSA
POCCHIACKOTO yIIpaBJICHHs. 3aKOHOMEPHOCTH W MPHUHIMIIBI YIPABICHUS: CYOBEKTHBHBIC U
00BEKTUBHBIE (DAKTOPHI B yIIPABICHHH.

1.2 Cucmema ynpasnenus npeonpusmuem u ee cmpykmypa. QOuenka
appekmuenocmu ynpaenenusn. CucremMa yOpaBJICHUS: IOHATHE CUCTEMBbl YIIPaBJICHUS,
pacnpenenenue (QyHKIUU, MOJTHOMOYHNA M OTBETCTBEHHOCTH, MPHHIIMITBI MOCTPOCHUS CHCTEM
ynpasieHus. LlenTpanuzanus u AeleHTpalu3alus yupaBieHus, AeJIeTHPOBaHUE MTOJTHOMOYUN B
nporeccax ympasiieHus. OpraHuzandoHHas CTPYKTypa U €€ Buabl. (OCHOBHBIC TOHSTHUS
s dexTuBHOCTH yrpasieHus. [lokazatenu s3¢pdexTuBHOCTH ypaBIeHHUS.

Monayab 2. OCHOBBI MEHEIKMEHTA

2.1 Ilenu ¢ cucmeme ynpaenenus. Pazpabomka cmpamecuit u nianoe opzanuzayuu.
enu u uenenonaranye B ynpaBieHUH: POJib LIETU B OpraHU3ally U OCYIIECTBIEHUH MTPOLIECCOB
yhpaBieHus, Kiaccu(uKalus Lenei, NOCTPOECHUE JepeBa Iefied; coyeTaHue pa3HooOpasus
nened m (QyHKIMNA MEHEIDKMEHTA; CHCTeMa YIpaBJCHUs IO IeJsIM; CTPAaTerus W TaKTHKa
ynpasieHusi. CyIHOCTb, PUHITUIIBI 1 METOIbI TUIaHUpOBaHus. [Iporiecc BBIpaOOTKM CTpaTETUH.
DopMBI TEKYIIETO TIIIaHUPOBAHMSL.

2.2 Texnonozusa paspabomku u npuHamus ynpaeiendeckux peuwienuil. Pa3paboTka
VOPaBICHUYECKUX  pEIICHUW: TOHATHE MW  KJIacCHUKAIMSA  YINPaBIECHYECKUX PEIICHUMH,
OCHOBOIIOJIATAIOIINE DJIEMEHTHI JIEATEIbHOCTH, YCIOBUS W KPUTECPUU TIPUHSATHS PEIICHUH,
MpOIeCC W MOJIENM TPUHATHS YIPABICHUYCCKUX pEIICHUM, peanu3aius YIpaBICHUYECKUX
penieHui.

2.3 Bnracme 6 cucmeme ynpagieHus. auoepcmeo u cmuiv ynpaeienus. OTHOLIICHUS
BJIACTH B CHCTEME YIIPaBJICHUS: OHITHE U TUIIOJIOTHSI BIACTH; BJIACTh U aBTOPUTET MEHEDKEPa;
MpU3HAKU, (PAKTOpPBl U TPOSIBIICHUS HEYNPaBIsEMOCTH; HWCTOUYHUKH BJIACTH B YIPaBICHUU
OpraHu3aiueii; mapTHepCTBO B Mpolleccax MeHeKMeHTa. JIMIepcTBO M CTHIIb YIPaBJICHUS:
mpoueccsl  (GOpMHpPOBaHUS U OCHOBHBIE COCTaBIIAIOIIME JIMJEPCTBA, (opMaiabHble U
HedopManbHble (PAKTOPBI JUIEPCTBA, MPOSIBIICHUE JIUJEPCTBA B CTUJIE YIPABICHUS, TCHACHIUS
Pa3BUTHUS CTUIIS YIIPABICHUS.

2.4 Momueayuonunvie 0CHOGbL ynpaegieHua u KoHpaukmel. MoTUBaLUS EATEIbHOCTH
B YIPaBJIECHUHU: MOTUBHI JAEATEILHOCTH YeJIOBEKA U UX POJIb B YIIPABICHUH, OCHOBHBIC MIOHATHUS U
JIOTUKA TMpolecca MOTUBALWHU, (GakTopsl (GOPMHPOBAHUS MOTHUBOB Tpy[a; HCIOJIb30BAHUE
MOTHBAI[MM B IMPAKTUKE MEHEKMEHTa; (akTopbl 3((HEKTHBHOCTH MOTHBAIMM;, COBPEMEHHbIE
KOHLIEMIIIMM MOTHBalUMU. ['pynmoBas TUHAMUKa M KOH(IUKTBHI: poJib TPYMNbl B MOBEICHUH U
NeSITeIbHOCTH 4eJIoBeKa, (JOpMUPOBAHUE T'PYIIIN, B3aUMOACUCTBUS B TPYIIE U B OpraHU3aIUM;
BO3HMKHOBEHHUE, NPOSBICHHE M PA3HOBUIHOCTH KOHQIMKTOB, BIUSHUE KOHGIMKTOB Ha
yIpaBJICHHE.

MoayJsb 3. OCHOBBI MADKETHHIA.

3.1 Mapxkemunz Kax cucmema YnpaeieHus, pezyiupo6aHus U U3YUEHUsA PbIHKA.
[TonsiTHe MapKeTHHTa, TPOUCXOKICHUE U CYIIHOCTh MAPKETHHTa, [IeIu MapkeTuHra. OCHOBHbIE
MPU3HAKA MapKETHHroBOro cTwisi ympaBieHus. Konuenuuu mapkerunra. OCHOBHbBIE BHJIbI
MapKeTHHra. MapKkeTHHIroBas cpefa.

3.2 Komnnekc mapkemunza. Ocrnognvle mapkemunzogvie uncmpymenmaol. Coaeprxanue
U TIpoIlecc ympaBieHUus MapKeTHHroM. OCHOBHBbIE (YHKIIMM MapKeTHHra. ToBapHas, IIEHOBasi,
cObITOBas M KOMMYHHUKaIMOHHas MOMUTHKU (upmbl. ToBapHbie cTpareruu. PazpaboTka HOBBIX
TOBapOB.

4. O6beM yueOHOi TUCIUNTHHBI

4.1. Oynas dpopma

. B 3agerHbIX B akanem.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax
O0wmas Tpy10eMKOCTh JMCHHUILIMHBI 10 Y1eOHOMY IVIaHY 2 72
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,888 32
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Jlexuunu (Jlek) 0,444 16
[Ipaktuueckue 3ausarus (113) 0,444 16
CamocrosiTtesnHnasi padora (CP): 1,106 39,8
KonTakTHas camocTositenbHast pabora — —
CamocTosiTeIbHOE N3YUeHHE Pa3AeIoB TUCIUIUIAHBI 1,106 39,8
3auem: 0,006 0,2
KonTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 0,006 0,2

Bua konTpoJs: 3auer

. B 3agernsix | B actponoMm.
Bunpl yaeOHOI paboThI
SIMHUTIAX qacax

O0mas Tpy10eMKOCTh JMCHUILJIMHBI 110 Y4eOHOMY ILIAHY 2 o4
KonTakTHasi padoTa — ayiMNTOPHbIE 3aHATHA: 0,888 24
Jlexuunu (Jlek) 0,444 12
[IpaxTnueckue 3anstus (113) 0,444 12
CamocronTesannasi padora (CP): 1,106 29,85
KoHTakTHas camocTosiTennbHasi paboTta — —
CaMOCTOSATeIbHOC U3YUEHHUE PA3JICIIOB TUCITUTUINHBI 1,106 29,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 0,006 0,15

Bua koHTpOJIS: 3auer

4.2. 3aounas popma
Bitb! yueGHO# paGoTs! B 3aueTHEBIX B akanem.
eIMHUIIAX Jacax

O01asi TPY/10eMKOCTh THCIUILIMHBI N0 YYeOHOMY IJIAHY 2 72
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 0,28 10
Jlexuuu (Jlek) 0,17 6
[Ipaktuueckue 3ausatus (113) 0,11 4
CamocrositesibHas padora (CP): 1,61 58
KonTakTHas camocTosiTesbHasi pabora — —
CaMOCTOSATETbHOE U3YUEHUE PA3IEIOB AUCITUILTMHBI 1,61 58
3auem: 0,11 4
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,005 0,2
IToaroroBka K 3a4ery 0,105 3,8

Bujg koHTpOJISI: 3auer

Buner yue6HOI paboTh

B 3aueTHBIX

B actponom.

CIIMHUIIAX Jacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 2 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,28 7,5
Jlexiuu (JIek) 0,17 45
[Tpaktiueckue 3anstus (I13) 0,11 3
CamocrositesbHas padora (CP): 1,61 43,5
KonrtakTHas camocrositenbHas paboTa — —
CaMOCTOSATENTbHOE U3YUYEHUE PA3IeI0B AUCIIUIUIMHbI 1,61 435
3auem: 0,11 3
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTeCTalHs 0,005 0,15
IloaroroBka K 3auery 0,105 2,85
Bujx koHTpoOJIA: 3aver
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AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIIHHBI
«OCHOBBI TEXHMYECKOT'0 PeryJIMPOBAHMS U YIIPABJIeHUS KA4€CTBOM B TeXHOJIOT UM
TOHKOTr0 oprannveckoro cunresa» (b1.B./1B.01.02)

1. Heas AuCHUMIIMHBI — HAYYUTh CTYACGHTOB IPHUMEHSATh KOHTPOJIBHO-
U3MEPUTENIbHYI0O W UCHBITATENbHYI0 TEXHMKY, METOJaM U CpEeACTBaM TEXHUYECKOTO
perylIupoBaHusi, METOAAM KOHTPOJS KadecTBa BBIYCKAEMOW MPOAYKIMH, COBPEMEHHBIM
CUCTEMAaM YIPABJICHUS KaUECTBOM.

2. B pe3yabTare wu3yYeHUs [UCUMIUIMHBI OOy4YalolMiicd 1Mo MporpaMmme

0akaJaBpUATA J0JIKEH
Obnadams cnenyromumu npogheccuonanvrvimu (I1K) komnereHusamu:

— HCHOJb30BaTh HOPMATHUBHBIE JIOKYMEHThl IO  KayeCTBY, CTaHJApTU3ALUU MU
cepTuuKalMM MPOAYKTOB W HX W3AEIUHN, AJIEMEHThl SKOHOMHMYECKOTO aHajau3a B
npaktudeckoit aestenpaoctd (I1K-3);

— CHOCOOHOCTBIO aHAJIM3UPOBATh  TEXHUYECKYIO JOKYMEHTAIHIO, noa0upaTh
o0opynoBaHue, TOTOBUTH 3asBKU Ha MproOpeTeHne u peMoHT obopynoBanus (I1K-9);

— aHaAJM3HPOBATh TEXHUYECKYIO JOKYMEHTAIUlo, MoAOuparh 0O0OpyIOBaHUE, TOTOBHUTH
3asBKU Ha pUoOpeTeHue u peMoHT obopynoBanus (I1K-10);

— TOTOBHOCTh U3ydaTh HAyYHO-TEXHHYECKYI0 HMH(QOpPMAIMIO, OTEYECTBEHHBIM W
3apyOeKHBII OMBIT 1Mo Tematuke uccienopanus (I1K-20).
3Hamo:

- 3aKOHOJATENIbHbIE M HOPMATHBHO TPABOBBIE AaKTHI, METOJUYECKHE MaTepuaibl IO
TEXHUYECKOMY PEeryJIMpOBaHUIO;

- TEepCHEeKTHBBl TEXHMYECKOIO pPa3BUTHS U OCOOCHHOCTH MEATENbHOCTH OpraHU3aluil,
KOMIIETEHTHBIX Ha 3aKOHOJATEJIbHO-IIPABOBOM OCHOBE B 00JacCTH TEXHUUYECKOTO
peryaupoBaHus;

- OCHOBBI TEXHHUYECKOI'O PETYIHPOBAHHUS.

Ymemo:

- IPUMEHATb METOJbl M NPUHLMIBI CTAaHAAPTU3ALMU IpPU Pa3pabOTKe CTAaHAAPTOB U
JPYruX HOPMaTUBHBIX IOKYMEHTOB;

- TIPOBOJUTH IOATBEP)KIECHHE COOTBETCTBUS HPOAYKLIMH, IPOLECCOB U  YCIYyr
IIPEIbSBIIAEMBIM TPEOOBAHUM;

- IPUMEHSTbh METOJbl KOHTPOJIS U YIPABJICHUS KAUeCTBOM;

- aHAJIM3UPOBATh JAHHBIE O KAYECTBE MPOAYKIMU U ONPEeIIATh IPUUNHBI Opaka;

- HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOIMU AJIS IUIAHUPOBAHUS U IpOBeJIeHHs padoT 1o
TEXHUYECKOMY PEryJINPOBAHUIO.

Braoemy:

- HaBBIKaMU HCII0JIb30BaHHsI OCHOBHBIX HHCTPYMEHTOB YIIPABICHUS KaYECTBOM;

- HaBbIKaMU O(OPMIICHHUS pPE3yJbTaTOB MCIBITAHUM M MPUHATHS COOTBETCTBYIOIIMX
pEIIEHHIT;

- HaBBIKaMU 0(pOpMIIEHUS HOPMATUBHO-TEXHUYECKON TOKYMEHTAIUH.

3. Kparkoe conepxxanue 1ucCUHIIHHBI

Mooyns 1.

1.1 Beegenne. 3akon P® «O TeXHHYECKOM peryJiupoBaHUMN».

Mepbl TEXHHYECKOTO peryiupoBaHMs, OCHOBaHHbIE Ha 3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 3a KaueCTBO M 0€30I1aCHOCTH IMOCTABJIsEMOM MpOoayKuuu («3aKkoH O 3aluTe
IpaB MoTpeduTenein»).

1.2 HeoTBpaTHMOCTb OTBETCTBEHHOCTH H3rOTOBHMTEISl W OPraHM3allud B ILenu
«M3rOTOBHTE/Ib- MPOAABEL- OTPEOUTEb».

Henob6pokauectBennass mnponaykuus. MckaxkenHas uHpopMmanus o0 (PaKTHYECKUX
XapaKkTepUCTUKAX Mpoaykuuu. DanbcuduuupoBanHas npoaykuus. OTBETCTBEHHOCTh MPOABIa
U U3TOTOBUTEIS.
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1.3 Jloka3aTenbcTBO N00pOKa4YeCTBEHHOCTH peaau3yeMoii NPOAYKIIUH
u3roroButeseM. CBsi3b Me:K1y HaJIMUHeM JdedeKkTa U BeJMUYMHOM yiepoa.

KagecTBeHHast mpoIyKIus-yCclIoBUE BBDKUBAHUS (HPM B KOHKYPEHTHOH Oopboe.

1.4. TexHuyeckoe peryJHpoBaHHe, OCYLIECTBJIsieMOe TIOCYJapCcTBOM B 00JacTH
0e3omacHOCTH NPOAYKTOB. TexHHYeCcKHe perjiaMeHThI H OLIeHKA COOTBETCTBHS.

Bunel texunueckux persnameHToB. ConepiaHue TEXHUYECKUX peryiaMeHToB. [IpaBuiia
IIOCTPOEHHUS.

1.5. ®opMBbI TeXHMYECKOT0 pPeryJMpoBaHus.

[loaTBepxaeHnEe COOTBETCTBUS, TOCYAAPCTBEHHBIA KOHTPOJIb, HAJ30P.

1.6. AkkpenuTanus Kak (popMa rocyiapcTBeHHOr0 TeXHHYECKOr0 peryJiMpoBaHus.

lenn w npuHIMIBI aKKpEAWTANWU. AKKPEAWTALUS OPraHoB IO CcepTUUKANNUA U
WCTIBITATENBHBIX — JTaOoparopuil. CepTU(UKAIMOHHBIE HWCHBITAaHUS TMPU  aKKPEIUTAIUU.
3apyOexHast akKpeIUTaIus.

1.7. Mepsl, npenycMaTpuBaloniie HCNOJIb30BaHHEe JH00POBOJIbHBIX CTAHIAAPTOB M
A00pOBOJILHOI cepTHPUKAIIUM.

KauectBo. Baenpenue cucrem kauectBa. O0ydenne n nHGOPMHUPOBAHKE MTOTPEOUTENEH.

1.8. llpunuunst u GopMbl NOATBEP:KAEHHS COOTBEeTCTBUSA. CXeMbl.

Monyasb 2

2.1 MeToan4yeckue OCHOBBI YIIPaBJIEHHS KAa4eCTBOM.

Craguu >KU3HEHHOTO LHMKJIA MPOAYKIMH. MeTonbl OIIEHKHM KadecTBa MPOAYKIUU.
Crangaptuzamnusi B yOPABIECHUWH KadecTBOM - MexayHapoaHbele craHaaptel cepun 9000.
3apyOexHbIi U OTEUECTBEHHBIN OMBIT YIIPABICHUS Ka4YECTBOM.

Konnenmmus «BceoObiero ynpaBieHus Ka4€CTBOMY.

Mertponorudeckoe odecrieueHue KauecTBa MPOTyKIIHH.

2.2JIuueH3upoBaHue. AKKpeIuTaums.

3aKOH O JUIIEH3UPOBAHUH.

2.3 Cepruduxanus Kak npoueaypa moaATBepxaeHnsi COOTBETCTBUS.

2.4 IlpuHuunbl 1 (pOpPMbI MOATBEPKIEHUSI COOTBETCTBHSI.

2.5 Cxembl cepTHGUKAIUN U TEKJIAPUPOBAHUS.

Onucanue cxem AeknapupoBanus (11-71) u ceprudukauy.

2.6 loOpoBosibHOE TOATBEpP:KI€HHE COOTBETCTBUA. JKCIOPTHpPYyeMasi H
HMIOpTHpYeMasi  NPOAYKIHA, MO/JIeKA A 00s13aTeJIbHOMY  NOATBEPKICHUIO
COOTBETCTBHSI.

VYcnoBust BBo3a Ha TeppuTropuio Poccun NpoayKuuu, Mojiexaiieid 00s3aTeIbHOMY
MOATBEPKIEHUIO COOTBETCTBUS

4. O6beM yuyeOHOi TUCIUNTHHBI

4.1. Ounas dhopma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh

eIMHHUIIaX yacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 110 Y4e0OHOMY ILUIaHYy 2 72
KonTakTHasi paboTa — ayANTOPHbBIE 3aHIATHSI: 0,888 32
Jlexuun (Jlek) 0,444 16
[Tpaktueckue 3anstus (113) 0,444 16
CamocrositesbHas padora (CP): 1,106 39,8
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOSATENTbHOE U3YUYEHUE PA3IeI0B AUCIIUIUIMHbI 1,106 39,8
3auem: 0,006 0,2
KonraktHas paboTa — mpoOMEKyTOYHAS ATTECTAIIHS 0,006 0,2

Buja koHTpOJIA: 3auer
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o B 3agernsix | B actpoHoMm.
Bunsl yueOHOM paboThI

eIIMHUIIAX qacax
O0mas Tpy10eMKOCTb JMCIHHIIJIMHBI 10 Y4eOHOMY IUIAHY 2 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,888 24
Jlexuun (Jlek) 0,444 12
[IpaxTnueckue 3ansrus (113) 0,444 12
CamocrosiTesnnasi padora (CP): 1,106 29,85
KonTakTHas camoctositensHast pabora — —
CaMOCTOATEIbHOE U3YUCHUE PA3JIeIIOB IUCITUTUTHHEI 1,106 29,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,006 0,15

Bua koHTpoJsi: 3auer
4.2. 3aounas hopma
Brgsl yae6HOR paGoTE! B 3aueTHBIX B akanem.

e IMHUIIAX qacax
OO01asi TPY/10eMKOCTh THCIUIIIMHBI 10 YYeOHOMY MJIAHY 2 72
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,28 10
Jlexuu (JIek) 0,17 6
[IpaxTnueckue 3anstus (113) 0,11 4
CamocrosiTesnnasi padora (CP): 1,61 58
KonTakTHas camocTositennpHasi paborta — —
CaMOCTOSATETFHOE N3YUEHUE Pa3/IeIOB AUCITUTUIMHBI 1,61 58
3auem: 0,11 4
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTAIUs 0,005 0,2
IToaroroBka k 3auety 0,105 3,8

Bun konrpoJs: 3auer

N B 3auernsix | B actponom.
Bupl yue6HO#M paboThI

eIUHHUIIAX yacax
O0mas TPyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IUIAHY 2 54
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,28 7,5
Jlexuun (Jlek) 0,17 45
[Ipaktuueckue 3ausatus (113) 0,11 3
CamocrositesbHas padora (CP): 1,61 435
KoHTtakTHas caMocTosTeIbHAS paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 1,61 435
3auem: 0,11 3
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTAIIHS 0,005 0,15
IToaroroBka K 3a4ery 0,105 2,85

Bujx koHTpos: 3auer

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIIIHHBI
«BpluucanTeIbHASI MATEMATHKA B TEXHOJIOTHH TOHKOT0 OPraHu4eCcKOro CHHTe3a»

(51.B.][B.02.01)

1. eap OUCHMIVIMHBI — JaTh CTYIGHTaM TEOPETUUYECKUE 3HAHWS M HAy4UTh
MPAKTUYECKUM YMEHHSIM U HaBBIKAM HC-TIOJIB30BAHUS COBPEMEHHBIX MAaTEeMAaTHUYECKUX METOI0B
pacueToB, pPAacUYETHBIX HCCIEIOBAaHUM, aHajau3a, ONTHUMHU3ALMHM HHXEHEPHBIX IPOLECCOB C
IpUMEHEHHEeM TakeTa mareMaTuueckux nporpamMm MATLAB s pemeHusi IIMpOKOro Kpyra

3aJla4 BBIYMCINTEIBLHON MaTEeMaTHUKH.
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2.B pe3yiabraTe uU3y4YeHUsl JAUCHUILUIMHBI o0yyaommiics M0 mNporpamme
0aKajiaBpUAaTAa JI0JI3KEH
Obnaoams cnenyromumu mpodeccnonansubivu (I1K) komneTeHIusIMHU:

— CIIOCOOHOCTBHIO TPOBOAWTH AHANU3 CHIPbS, MATEPHAIIOB W TOTOBOH MPOIYKIIHH,
OCYIIECTBIISATH OIICHKY pe3yibTaroB aHanu3a ([1K-10);

— CIIOCOOHOCTHIO IUIAHUPOBATH M IMPOBOIUTH (DU3MUECKHE M XUMHUYECKHE DKCIICPUMCHTEHI,
MIPOBOJUTH 00PaOOTKY MX PE3YJIbTATOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATH TUTIOTE3HI H
yCTaHABIIUBATh TPAHMIIBI UX MPHUMECHECHHUS, TIPUMEHSATh METOIbI MAaTEMAaTHIECKOTO aHAIN3a U
MOJICITMPOBAHUS, TCOPETUUYCCKOTO U dKCIIEpUMEHTaIbHOTO Hecnenoanus (ITK—16).

3namo:

— BBIUYHCJIMTEIBHBIC W  QITOPUTMHYECKUE AaCIEKThl, HEOOXOJMMBIC I TPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMIBIOTEPHON MaTeMaTukH, B yacTHOCTH MATLAB;

— METOJBI U AJITOPUTMBI JIJISI PEIICHUS] HHYKEHEPHO -TEXHUIECKUX PACUCTHBIX 3a/1a4.

Ymemy:

— (QopManu30BaTh 3a/1a4HM BEIYUCIIUTEIIFHON MaTEeMaTHKH,

— TPUMEHATH MOJIyYCHHBIC 3HAHUS TPH PEIICHUH IMPAKTUYCCKUX WHIKCHEPHO-TEXHUYCCKHIX
pacYeTHBIX 3371a4 BBIYMCIUTECIIEHON MaTeMaTHKH, C UCTIOJIB30BAHUEM COBPEMEHHBIX CHCTEM
KOMIIBIOTEPHOUW MaTemMaThku, B yacTHocTt MATLAB.

Braoemy:

— MeTOoJaMH TPUMEHEHHUS COBPEMEHHBIX CHCTEM KOMIBIOTEPHONH MaTeMaTHKH, B YaCTHOCTH
MATLAB,;

— CIIOCOOHOCTBIO TITIOCTAHOBKH W pEIICHUS WHXCHEPHO-TEXHWYSCKUX PACUETHBIX 3ajad
BBIYHMCIUTEIBHON MaTeMaTUKH U HaBbIKAMU WHTEpPIpPETallMM M NMPUMEHEHUsS IMOJIydaeMbIX
pe3yabTaToB.

3. KpaTkoe coaep:kaHue 1uCHUILINHBI

Beeoenue.

emn un 3amaum kypca. Kparkuili HCTOpUYECKHUA OYEPK PaA3BUTHS OTEUYECTBEHHOU H
3apy0eKHOM BBIYMCINUTENbHOW MarTeMaTHKd. OCHOBHBIE 3Tambl Pa3pabOTKH U pean3aluu

ITOPUTMOB Ha KOMITbIOTEpAX.

Pasoen 1. Xapakmepucmuxa — Memooo8  GblUUCIUMENbHOU — MAMEeMAMUKu U Ux
ocobennocmu. OCHOBHbIE IMansl peueHUs 3a0a4 YUCIeHHLIMU MemoO0amy Ha KOMNbIOMEPAXx.

1.1. TIKM MATLAB pnns perieHus 3afad BbIYACIUTEIBHOW MaTeMaTHKH. Pa3paboTka
nporpamMm Ha si3bike MATLAB u BapuanTsl ux crpykryp. Ckpuntbl 1 GyHkiuu. CTaHgapTHBIS

1 HecTaHgapTHbIe GyHKIMHK si3bika MATLAB.

Opranuzanus padouero crona Desktop Layout;

— Ocnosnsle onepanuu B Command Window;

— Ocnosnsble onepanuu B Editor;

— Hcnonp3oBaHue CKPUNTOB M PYHKIUN IPU pealIi3allluy aIrOpPUTMOB;

— Peanuzanus nuHeHOTO anroputMa (CTPYKTypa «CleOBaHUEY);

— PaszBerBustonuecs: alropuTMbl (CTPYKTYpa «BETBIECHUE» C OJHUM YCIOBHEM, HECKOIbKUMU
YCIIOBHUSIMH, CO CITUCKOM YCIoBHi. if, switch); ncmosb30BaHKe JOTHYECKUX orepaluii and,
or, not;

— Peanuzanust CTPyKTyp «HOBTOpeHHE» (LIUKIBI CO CUETYMKOM, C TIPEIYCIOBHEM, C
MOCTYCIIOBUEM, C TpPEphIBAHHEM TMOJHBIM W TPEPHIBAHUEM YACTHYHBIM, C OTAEIbHBIM
otcuetoM urepanuii (for, while, break, continue); ¢ auanorom c¢ nonas3oBarenem B Command
Window u B crieniMalIbHBIX THAJIOTOBBIX OKHAX);

1.2. Oneparops! si3bika nporpammupoBanuss MATLAB. OcHoBHele pemrarenu (solvers)

MATLAB nns perenus 3afiad BEIYACIUTETLHOM MaTEMATUKU YUCICHHBIMU METOJAMH

— @®yHKuuM ¢ rpaduUecKuM BBIBOJOM pe3yiabTaToB; plot, subplot, surf, mesh, polar;

— DyHKIUYU ¢ YUCTOBBIM BBIBOJOM pe3ynabTaToB B Command Window;

— DyHKIUY C 3aMUCBIO PE3YIHTATOB B (haii;
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— DyHKIUY, BIOKCHHBIE B TI1aBHYIO (QYHKIIUIO,
—  @OYHKIUU C IEPEMEHHBIM YHUCIIOM apTyMEHTOB;
— OyHKUUH, BBI3BIBAIOIINE IPYTYIO PYHKIUIO, UM KOTOPOH MepeaHo KaK apryMeHT.
Pa3zoen 2. Buinoanenue mampuunsix onepayuti va sazvike MATLAB u pewenue cucmem
JuHetiHblx aneedpauyeckux ypasnenuil (CJIAY).
2.1. Beraucnenue oOpaTHBIX MaTpHIl 1 YMHOXKeHHE MaTpull Ha sizbike MATLAB.
— Oco0bennoctu onepanuii ¢ matpuiamu B cpeae MATLAB .
— AnropuTMBI 00paIIeHus] MaTPHI, HCIIOJIF30BaHUE pemaTess inv
— IIpeoOpa3zoBanue YMCIIOBOTO M CHMBOJIGHOTO TIPEJICTAaBIICHUS IMEpPEeMEHHBIX strcat, int2str,
numa2str;
— Ornpenenenue JUIMHBI, MHUHHUMYMa, MaKCHUMyMa W CpEIHEro 3HA4YE€HHUS MaccuBa C
ucnoJsib3oBanueM (yHkuuit length, min, max, mean,
— CoptupoBka MaccuBa sort;
2.2. Pemenue cucreM MuHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) metomom [Maycca
U METOJIOM TMPOCTBIX WTepanuil; npumeHeHue pemareneit (solvers) MATLAB mns ux
peain3aly Ha KOMIBIOTEPAX .
— Ormnpenenenue COBMECTHOCTH W eAMHCTBeHHOCTH peuieHuss CJIAY (BbluncieHue pasra
Matpuubl(rank) u onpenenurens (det) ;
— Anroputmsl pemenust CJIAY — meton ['aycca, MeTo1 mpocToi uTepanuu
— Pemenne CJIAY cpencrBamu MATLAB - linsolve
2.3. OOyCIIOBIIEHHOCTh CHCTEMBI JIMHEHHBIX anreOpamdeckux ypaBHeHwid (CJIAY) wu
YHUCJIO 00YCIIOBJICHHOCTH.
— BrIBOI pacueTHBIX coOoTHOIIEHUH yncia o0ycinoineHHoctr CJIIAY
—  Oynkuus MATLAB ist BerarciieHus ynciia 00ycIoBiIeHHOCTH - CoNnd;
Paszoen 3. Obpabomka pe3yrbmamos usmepenuss 0O0HOU eeauyunsl. lIpubaudicenue
@YHKYUU ¢ OOHOU HE3A8UCUMOU NEPEMEHHO.
3.1. Onpenenenne kputepuss CTbIOJEHTA M OLIEHKA BEJIMYMHBI JOBEPUTEIILHOTO
WHTEpBaja JUisl OTHOU U3MEpAEMOil BETMUMHBI.
— XapakTepHucTuKa CTaTUCTHUYECKUX METOJI0B 00padOTKH U3MEPEHUS OJTHOM BETUUYHHBI;
— OmuOKu u3MepeHuit (ciaydaiiHble, CACTEMaTHYECKuE, TpyObIe);
— Meroauka oTOpakOBKH rpyObIX U3MEpeHUH, ucnonb3oBanue U — KpUTepus;
— ToueuHsle OLIGHKH pe3ylbTAaTOB HU3MEpPEHUH, HMX (U3UUECKUH CMBICT M pacyeTHbIE
COOTHOILIECHUS;
— JoBepurenbHblii uHTEpBal. Mcnonbs3zoBanue kpurepuss CThrOAEHTA Uil OLICHKU BEJIUYHMHbI
JOBEPUTEIBHOIO UHTEpBAJIA U1 OJHOU U3MEPSEMO BETMYUHBI
3.2. MeTroapl anmpoKCHUMAaIMM 3aBHUCUMOCTEH C OJHOW HE3aBHCUMOHW IMEepEeMEHHOU U
npuMeHenue pemarenei (solvers) MATLAB ans ux peanusaiuu Ha KOMIbIOTEpax.
— MHcnonb3oBanue wmetona HauMmeHblnx kBaapatoB (MHK) mns  pemenuss 3amadu
anIpoKCUMAlLUK;
— Tlon6op koaddunuentos mo MHK npu mocTtpoeHUM MOJIMHOMHAIBHOM 3aBHCHUMOCTH C
ucnoss3oBanneM perratenss MATLAB- polyfit,
— Bsluncrenue 3HaUeHUs OJIMHOMA C UCTOb30BanueM pemmateast MATLAB - polyval
3.3. MeToabl MHTEPHOMNSAIMN 3aBUCUMOCTEH C OJHOW HE3aBHUCHMON TMEepeMEHHOW U
npuMeHeHue pemareneii (solvers) MATLAB ans ux peanusainuu.Ha KOMIbIOTEpax
— IlocTaHoBKa 3a/1a4uM UHTEPNOJIALMH, KOHEUHBIE U pa3/IeJIEHHbIE Pa3HOCTH ;
— IlommnHoMmBI JIarpanxa u MHOrowieHs! Hetorona
— O1leHKa MOTPEUTHOCTH HHTEPIOJISIUOHHBIX (PopMyIT
— MHcnonw3oBanue ¢pynkimit MATLAB (interpl, linear, spline, nearest);
Pa3zoen 4. Bviuucnenue unmecpanos ¢ 00HOU nepemMeHHOU YUCTIeHHLIMU MemoO0amiu.
4.1. Meroapl TPSIMOYTOJILHUKOB JUIS BBIYHMCIEHHS OIPEIEICHHBIX WHTErpajoB U HX
MOTPEIIHOCTH
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— [IlocranoBka 3amauM, BBIBOJ pACUYETHBIX COOTHOLIEHWH. CpaBHEHHUE METOJOB ‘Bepen’,
‘Ha3an’, ‘mo cpenHeMy’, TpadudecKas HILTFOCTPAIIUS;
— MHcnonwzoBanue ¢pynkiuit MATLAB - sum, mean,
4.2. Meron Tpamenuii i BBIYMCICHHUS OIPEICICHHBIX WHTErpajioB M MPUMCHCHHE
pematens (solvers) MATLAB aiist ero peanu3aniy Ha KOMITBIOTEPaX
— BriBox pacuetnbix cooTHomeHuit Mcnonbs3zoBanue pemarens MATLAB - trapz;
4.3. Meron CumIicoOHA Ui BBIYHCICHHUS OIPEACICHHBIX HWHTEIPAJIOB U IMPUMCHCHHE
pematens (solvers) MATLAB aiist ero peanu3aiuy Ha KOMITBIOTEPaxX
— Hcnonp3oBaHME MHTEPHOJSALMOHHOTO MHOTIOWIEHAa BTOPOrO MOPSIKA Ui BBIYMCICHUS
MHTErpasia. BeIBOJ paC4e€THBIX COOTHOILEHUH.
— Hcnonws3oBanue pemarens MATLAB - quad.
Pa3zoen 5. Pewienue nenunetinblx ypasHeHull YuCIeHHbIMU MemOoOamu.
5.1. Meron neneHus oTpe3Kka MONOJAM JJsl pEHIEHHUs] HEIMHEHMHOro ypaBHEHHS U
npumenenue pewmarens (solvers) MATLAB s ero peanuzanuu Ha KOMIbIOTEPax
— BriBog pacueTHbIX cOOTHOIIEHUH ./JOCTOMHCTBA U HEAOCTATKH METOAA
— HWcnons3oBanue pemarenss MATLAB
5.2. Meroa KacaTeNBHBIX IS pEHICHUS HEJIMHCWHOTO YpaBHCHHS W TPUMEHCHHUE
pematens (solvers) MATLAB st ero peanm3ainuy Ha KOMITBIOTEPAx
— BrIBOJ pacdyeTHBIX COOTHOIIEHUH ./JOCTOMHCTBA U HEIOCTATKU METO/IA,;
— Hcnonws3oBanue pemiarenss MATLAB - fzero
Pasoen 6. Pewenue cucmem HeluHeUHbIX YPAGHEHUN YUCTEHHBIMU MEMOOAMU.
6.1. Meron Herorona-Padcona m nmpumenenne pemartens (solvers) MATLAB mns ero
peain3alnuy Ha KOMIbIOTEpax
— BrBIBOJ pacueTHBIX COOTHOIIEHUI;
— Hcnonw3zoBanue pynkumii solve, diff, subs
6.2. MeTtox mpocThiX uTepanuii U npuMmeHeHue pemarens (solvers) MATLAB nmnst ero
peann3alnuy Ha KOMIIBIOTEPAX.
— BpBIBOJ pacueTHBIX COOTHOIIEHU;
— Hcnons3oBanue pynkumii simplify, collect, pretty
Pa3zoen 1. Pewienue 3a0au 0OHOMEPHOU ONMUMUZAYUU YUCTEHHBIMU MEMOOAMU.
MeTopl OTHOMEPHOM ONTUMH3AIMU B TTpUMeHeHue pernatenei (solvers) MATLAB nmns
UX pealin3alii Ha KOMIBIOTEPAX.
— AnropuTMBbl METOJIOB JCJICHUSI OTpE3Ka MOIoJIaM, JIeJIeHHs Ha TPU PaBHbIC YaCTU U 30JI0TOTO
ceueHust, pean3anus B cpeae MATLAB.
— HWcnons3oBanue ¢pynkuuit fminbnd; cpaBHEHIE METOI0B
Paszoen 8. Pewienue 3a0ay MHo20MepHOU ONMUMUZAYUU YUCTEHHBIMU MEMOOAMU.
MeToapl MHOTOMEPHOW ONTHMH3AlMM M NpuMeHeHue pemateneit (solvers) MATLAB
JUI UX pean3alii Ha KOMIIbIoTepax.
— AnropuTMBl TpaIUEHTHBIX W O€3rpaJueHTHBIX METOJOB MOMCKAa JKCTpeMyma. MeTombl
CIIy4aifHOTO TIOUCKA. ANITOPUTMBI UX peanu3alius
— MHcnonw3oBanue pemareneit fminsearch, linprog, fmincon;
Pa3zoen 9. Pewenue ouppepenyuanvhvix ypagHeHull YUCIeHHbIMU MEMOOAMU.
Mertoab! pemeHus quddepeHnnanbHbIX YpaBHEHUH U IPUMEHeHHe pernareneit (solvers)
MATLAB nns ux peanuzanuu Ha KOMIIBIOTEpaXx.
— IlocranoBka 3amaun Komu. Meton Diinepa, meton Pynre-Kyrra; OnieHka norpemHocTH.
— Pemenne «xpaeBoit 3agaur». MeTo1 KOHEUHBIX Pa3HOCTEN, METOM « MpUCTpenKu». OleHKa
MIOTPEIIHOCTH
— HWcnonw3oBanue pemareneit dsolve, diff
3axnouenue.
3aKIr0YUTENbHAS YacTh MO MOJABEACHUIO UTOTOB Kypca.
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4. O0beM yueOHOM THCHHMILINHBI
4.1. Ounas popma

. B 3aueTHbIxX B akanem.
Bunsl yueOHOM paboThI
eIMHUTIAX gacax
OO0mas TPyI0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY MUIAHY 3 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,889 32
Jlaboparopusie 3ansaTus (J1ab) 0,889 32
Camocrositesannasi padora (CP): 2,105 75,8
KoHTrakTHas camoctosiTesnbHas paboTa — —
CaMOCTOSATENbHOE U3YUEHUE Pa3/IeOB IUCHUIUINHEI 2,105 75,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 0,006 0,2
Bua konTpoas: 3auer
. B 3agernsix | B actpoHoMm.
Bunel yue6HOM paboTh
SIMHUTIAX Jacax
OO01asi TPY10eMKOCTh THCIUIIIMHBI 0 YY€OHOMY MJIAHY 3 81
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 0,889 24
JlaboparopHsbie 3aHsaTus (J1ad) 0,889 24
Camocrositesannasi padora (CP): 2,105 56,85
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATeTbHOC U3YUEHHUE PA3JICIIOB TUCITUTUINHBI 2,105 56,85
3auem: 0,006 0,15
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,006 0,15
Bua konTpoJis: 3auer
4.2. 3aounas popma
Brjtbl yueGHoi paboTs! B 3aueTHEBIX B akanem.
eIIMHUIIAX qacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY ILJIAHY 2 108
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSITHS: 0,22 8
JlabopaTtopusie 3ansatus (J1ab) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
KoHTakTHast caMocTosiTeNIbHAs paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 2,67 96
3auem: 0,11 4
KonTakTHas paboTa — mpoMeKyTOYHAsl ATTECTAIIH 0,005 0,2
IToaroroBka K 3a4ery 0,105 3,8
Bujg koHTpOJISI: 3auer

Bunsl yueOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 6
JlaGopatopusie 3ansaTus (J1ab) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KonTakTHas camocTosiTenbHas pabora — —
CaMoCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCIUILIMHEI 2,67 72
3auem: 0,11 3
KonTakTHas paboTa — MpOMEXYTOUYHasl aTTeCTalHs 0,005 0,15
IloaroroBka K 3auety 0,105 2,85
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Buja koHTpoJs: 3auer

AHHOTAN U padoyeil MPorpaMMsbl AU CHHUIIHHbI
«JluckpeTHasi MaTeMAaTHKA B TEXHOJIOTMH TOHKOI0 OPraHN4YeCKOro CHHTEe3a»
(b1.B./1B.02.02)

1. Heap aucUMMIMHBI — (OPMUPOBAHKME Y CTYACHTOB CHCTEMbl OCHOBHBIX TOHSTHH,
WCTIOJB3YEMBIX ISl MOCTPOCHUS BHKHEHIIMX MaTeMaTHYECKMX MOJEJCH, U MaTeMaTHYeCKUX
METOJIOB JIJIsl ONTMCAHUS PA3IMIHBIX IPOLIECCOB.

2.B pe3yjabTaTe HU3yYeHHs JUCUMIVIMHBI oOydawumiics 10 mNporpaMmme
0akaJlaBpUATAa J0JIKEH

Obnadams cnenyronumu npodeccuoHanbHbiMU (I1K) komneTenusamu:

— CIOCOOHOCTBIO TPOBOJWTH AaHAJIM3 CHIPbS, MaTepHalOB M TOTOBOH MPOJYKIIHH,
OCYIIECTBIIATH OIICHKY pe3yibTaroB aHanu3a ([TK-10);

— CIOCOOHOCTBIO TUIAHUPOBATH M TPOBOJIUTH (PU3MYECKHE M XUMHUYECKHE SKCIIEPHUMEHTHI,
MPOBOJIUTH 00PaOOTKY MX Pe3ybTaTOB U OLIEHUBATH TOTPEIIHOCTH, BBIIBUTATh TUTIOTE3bI U
YCTaHABIIMBATh TPAHUIIBI KX MPUMEHEHHS, TIPUMEHATH METOJIbI MaTEMAaTHIECKOTO aHAN3a
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMeHTanbHOro rcciaenoBanus (ITK-16).

3namo:

— OCHOBHBIC TIOHATHS M METOJbI JUCKPETHOW MaTeMAaTHKH, MAaTeMaTHYECKHX METOJIOB
peteHus mpodeccHoHaBHBIX 3a/1ad.

Ymemy:

— TMPUMEHATh MaTeMaTHYECKHUEe METOIbI TP PEIICHUU THUIOBBIX MPO(EeCcCHOHANTBHBIX 3a/ay.

Braoemy:

— MeTOoJaMH IMOCTPOEHHUS MaTeMaTUYeCKON MOJIeNHM THUIOBBIX MPO(ECCHOHATBHBIX 3a7ad U
coJiepKaTelbHONM HHTEPIIPETALMU OJTyYEHHBIX PE3YJIbTaTOB.

3. KpaTkoe coaep:kaHue Iy CHUILINHBI

Pasoen 1. Bseoenue.

Ponp nguckperHoit mMareMaThku OpU  pa3pabOTKe U OKCIUTyaTallud  XUMHKO-
TEXHOJIOTUYECKUX CHUCTEM.

Pasoen 2. Dnemenmor meopuu mHodicecms u aneebpauyecKue cmpyKmypbl.

BBenenue B nuckpeTHyro MaTeMaTHKy. Poib AUCKpeTHOHM MaTeMaTUKU MpH pa3paboTKe U
AKCIUTyaTallMl XUMHUKO-TEXHOJIOTMUECKUX CHUCTeM. MHOXKEeCTBa, OTHOLIECHUS U (YHKUHUU.
3ajaHue MHOKECTB M OCYIIECTBiIeHHE omnepauuid Haj HUMH. CrnocoObl 3amanus. Onepaunuu
00BbeIMHEHNUS, TIepECeUeHUs], PA3HOCTH, JOTIOJIHEHUS U JIEKapTOBa MPOU3BEICHH. AKCHOMATHKA
Teopun MHOXecTB. AnreOpa Kantopa. MunuMuzanus npeacraBieHuid MHOKeCTB. JluarpamMmbl
Diinepa-Benna. bunapnsie otHomeHus. CriocoObl 3aanusi OMHapHBIX OTHOIIEeHUU. CBOICTBa
OuHapHBIX OoTHOLIeHUH. Pa3Ouenus. OTHOIIEHUS KBUBAJICHTHOCTH U nopsiaka. [IpeacraBnenue
N-apHBIX OTHOIIEHUN OuMHapHbIMU. Anrebpa oTHouieHu. OyHkiuu. UHbEKINS, CIOPBEKLIU U
oueknus. AnreOpanueckue cTpykrypbl. [lomyrpynmel. Monounsl. ['pynmel. Tloarpymmsr.
Huknuyeckue rpynnsl. ['pynmsl moactaHoBok. M3omopdusm rpynm. CMexHbIe KIacchl IO
noarpynne. Hopmaneubie nenutenu. Pakrop-rpymmbl. Kounblia: ompeneneHusi, CBOWCTBA,
npuMepsl. [loms.

Pazoen 3. Dnemenmor meopuu epaghos.

I'padbr. 3amanue u xapakrepuctuku rpados. Buasl rpados. Iloarpadsl. Marpuiist
CMEXHOCTH M uHIMAeHTHocTU. Crtemenu BepmuH. Mapmpytel Lenu. [uknsl. PaccrosiHue
Mexay BepiinHaMmu. JuameTp u paguyc rpada. YHapHble U OMHApHBIE onepanuy Haja rpadamu.
HononHenue rpada. YaaneHue M JoOaBieHHE BEpUIMH. YjaaneHue U jaobaBieHue pedep.
Otoxnectienne BepiinH. Pacmeruienune BepmuH. OObenunenue rpados. Ilepeceuenue
rpadoB. KomroHeHTsl cBA3HOCTH. MocThl. Bepmmuuas u pebGepHas CBA3HOCTb. CBSI3HOCTH
OpUEHTHUPOBAHHBIX TpadoB. ANTOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpPEHHsISI yCTOWYMBOCTB.
BepumnHoe uncio HezaBUCMMOCTH. PeGepHoe umcino HezaBUCMMOCTU. BeprinnHoe u pebepHoe
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nokpeiTie rpada. BHemHss ycToiumBocTh. BepmmHHOE M pebepHOE 4YHCIO BHEUIHEH
ycroiunBocTd. LIUKIBI U pa3pe3bl. DUAepoBbl HUKIBI. ['aMHUIBTOHOBBI IIUKJIBL. [L1anapHocTs u
ykianka rpados. I'panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umoresa
yeTtbipex Kpacok. [lepeBbs. Ompenenenust. CpoiictBa. Teopema Koanu. ®dynHnameHTanbHas
cucreMa IUKIOB. OCTOB HAaWMEHBUIETO Beca. YIOPSJOUEHHBbIE JepeBbs. buHapHBIE NEepeBbsl.
JlepeBbsi COPTUPOBKU. AJITOPUTM [IOUCKA B IEPEBE COPTUPOBKHU.

Pazoen 4. bynesvl pynxyuu.

Anrebpa noruku. bynessl pynkuuu. CriocoOsl 3aganus. byneBsl pyHKIMM 0HOM 1 ABYX
NMEepeMEeHHBIX M uX cBoiicTBa. Dopmynbl OyneBoil anreOpsl. OCHOBHBIE 3aKOHBI OYIIeBOM
anreOpel.  DKBUBaICHTHOCTh  (popmyn.  Ilpuanmn — nBoiictBeHHOCTH.  COBEpIIICHHBIE
JIU3BIOHKTUBHBIE M  COBEPUICHHbIE KOHBIOHKTHBHBbIE HOpMajbHble (QopMbl. CHUCTEMBI
AJIEMEHTApHbBIX OyNeBbIX PYHKIMH. DYHKIIMOHAIBEHO MOJIHBIE CUCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX
¢byukuuil. Ilpumepsl (GyHKIMOHAIBHO MONHBIX 0OazucoB. BakHelne 3aMKHYTbIE KIIacCHhl.
Teopema o ¢yHKUMOHAIBHOW mOJHOTE. MuHMMM3anus OyneBbix (QyHkuuid. CokpalleHHas,
TynukoBass U MuHuUManbHasg ¢opmbl. Kaptel Kapno. Meron coderanus MHIEKCOB U METOJ
Kyaitna. MunnMu3anusi KOHbIOHKTUBHBIX HOpMaibHbIX popM. O030p MPUIIOKEHUN JUCKPETHOM
MAaTEMAaTHKHU. Pa3paboTka 3¢ PEeKTUBHOTO MaTeMaTU4eCKOro, IIPOrPaMMHOT O,
MH(OPMALIMOHHOTO M TEXHMYECKOTO OOecreyeHusi Ha OCHOBE METOJIOB JIMCKPETHOM
MaTeMaTHKH.

Pazoen 5. Hcuucnenue 8blckazvi8aHuil.

BBenenue B maTemaTudeckyro JIOTUKy. KpaTkue cBeleHHsI U3 HCTOPUU MATEMaTH4ECKOU
noruku. Poib MaTemaTHueckodl JIOTUKM TMpH pa3paboTKe M OKCIUTyaTallud XHUMHKO-
TEXHOJIOTHYeCcKuX cucteM. dopManbHble akcuoMaThuueckue cucteMbl. CHMBOJIBI, BBIPAXKEHHUS,
(bopmyinbl, akcnoMsl. [IpaBuilo BEIBOJIa, HEIIOCPEACTBEHHOE CIIEACTBUE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHui. Jlorudueckuii BoIBoaA. AkcnoMebl. [IpaBuno modus ponens. Teopema neaykiuu u
mpaBwio  cwniormdMa.  IlonHoTa M HENPOTMBOPEYUBOCTH.  HE3aBUCHMMOCTB — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzauuu. IIpoBepka BBIBOAMMOCTH C TOMOIIBIO
ncTUHHOCTHBIX TabOmui. CekBennuu ['enrena. Monxens mupoB Kpunke. Meron pesomronuid
PoGuncona. Meron knay3 Bonra. O6paTtHsiii MmeTon MacioBa (671aronpusTHEIX Ha0OpOB).

Pa3zoen 6. Ucuucnenue npeduxamos u newemxas 102uKa.

Jloruka mpeaukaTtoB. ABTOMAaTH3aLUs JIOTUYECKOro BbiBoJa. IlepemenHsle, ¢yHKuuy,
TEpPMbI, TNpEeAUKaThl, KBaHTOphl, (opmynbl. OOnacTe neiicTBug kBaHTOpa. (CBOOOAHBIE U
CBsI3aHHbIE IlepeMeHHble. VIHTepnperanyy, paBHOCHIBHOCTh. Pacnio3HaBaHue 00IIE€3HaYMMOCTH.
IIpo6nema paszpemumMocTH. AKCHOMBI M NpaBWiIa BbIBOJA MCUMCIEHMS INpenukaToB. Teopema
nenykuuu. HenpoTuBOpedyMBOCTP M IOJIHOTA. BbIHECEHHME KBAHTOPOB M IIpeABApEHHAas
HopMasibHast (opma. CKyleMOBCKHE cTaHAapTHble (opMbl. DpOpaHOBCKUN YHHBEPCYM U
Teopema OpOpana. [ToacranoBka u yHupukanus. Meto pe3ostonuii U ero nojaHorta. Crpareruu
Merona pesomouuii. Jlu3pronkTel XopHa. IIpMHIMI JIOrMYECKOro IPOrpaMMHUPOBAHUA.
Heuerkne MHoOxecTtBa. Heuerkass noruka. llosenenue m cyrs Heuerkoctu. dopmanmsanus
HedyeTkocTH. DyHKIMA NpUHAUIEKHOCTU. JIMHrBHcTHYeckas nepeMeHHasd. Onepauuu Hal
HEYeTKUMHU MHOXecTBamH. Hederkas apudmeruka. Meroapl nedaszszudpukanuu. Heuerkue
oTHomeHHs. CraHIapTHeIE HEYEeTKHe Jiorndeckue onepauuu. Hederkmit BeiBoa. CreneHu
HCTUHHOCTHU U CTENIEHU yBepeHHOCTU. HeueTknii aHaior MeToa pe3oJIroLui.

Paszoen 7. Koneunvie asmomamol, mawunwvt Toropunea-Ilocma, cnodxcnocms gblyucieHu.

OneMeHTHl TeopuH aBTOMaToB. IToHATHE aBTOMaTHOTO MpeoOpa3oBaHUs MHPOPMALUU U
KOHeuHoro aBToMara. CriocoObl 3a1aHust aBToMaToB. ABTOMaThl Munu u Mypa. [Iporpammuast u
anmapaTHas peaJu3anys aBTOMAaTOB. DKBUBAJICHTHOCTh U MUHUMH3ALlMA aBTOMAaToB. MalnHel
Toropunra-Ilocra. @opmanuzanus NOHATHS AIropuTMa U (opMalbHbIE MOJIENU AITOPUTMOB.
Mamuna TeropuHra: onpezeneHus, cBoiicTsa, rpadsl nepexono. MammuHa I[locta. IIporpamMmer
s mamuH.  [Ipobnema  pacro3naBanusa. [IpoOnemMa  OCTaHOBKH.  ANTOPUTMHYECKH
Hepaspemumble TpoOieMbl. CHIOXKHOCTh alNrOpUTMOB. Mepbl cilokHOCTH. Bpemennas wu
€MKOCTHAasl CJIOYKHOCTb. ACHMITOTHYECKAsl CIOKHOCTb, MOPAIOK CIOKHOCTH, CIIO)KHOCTh B
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CpPEIHEM M B XyAllIeM ciydae. TpynHopaspemmmble 3aadd. HenerepmMuHupoBaHHas MalluHa
Tetopunra. Kmaccet P u NP. NP-nonnsie 3amaun. NP-mosiHoTa mpoGiieMbl BBIIOJHHUMOCTH
(dopmyn JIOTHKH BBICKa3biBaHUK. O030p MPUIIOKEHUI MareMaTHuecKoi Joruku. Hampasnenus
WCTIOJIb30BAHMUS allapaTa MaTeMaTHYeCKOHW JIOTMKM B 3ajayax MPaKTHYECKOW HH()OPMATHKH.
Cnemmdukanus u  BepuduKaus  OPOrpaMMHO-ANIAPATHBIX  IMPOEKTOB,  JIOIMYECKOE

nporpaMMUpOBaHuEC, TIOCTPOCHUC OHTOJIOFI/If/'I, SA3BIKHA O6HICHI/I$[ HHTCJUICKTYAJIbHBIX ar€HTOB.

4. O0beM yueOHOM THCHHUILINHBI
4.1. Ounas popma

. B 3aueTHbIX B akanem.
Bunel yue6HOM paboThI
eIMHHIIAX qacax
OO01asi TPY/10eMKOCTh JTHCHUILIMHBI N0 YYeOHOMY IJIaHY 3 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,889 32
Jlaboparopusie 3ansTus (J1ab) 0,889 32
Camocronitesannasi padora (CP): 2,105 75,8
KoHTakTHast camocTosiTeNbHas paboTa — —
CaMOoCTOATEIBbHOE U3YYEHHUE Pa3JIeNOB TUCIUIUINHBI 2,105 75,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 0,006 0,2
Buja KoHTpOJIS: 3auer
o B 3auernsix | B actponoMm.
Buner yue6HOI paboTh
eIMHUIIAX Jacax
OO01mas TPyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IJIaHY 3 81
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSTHS: 0,889 24
JlabopaTtopusbie 3ansatust (J1ab) 0,889 24
CamocrositesibHas padora (CP): 2,105 56,85
KoHTakTHas camocrosiTenbHas paboTa — —
CaMocCTOsATEeT HOE H3YUYEHUE PA3/ICIIOB JUCITUTITHHBI 2,105 56,85
3auem: 0,006 0,15
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 0,006 0,15
Bua koHnTpoJs: 3auer
4.2. 3aounas popma
Brjabl yueGHOi paboTs! B 3aueTHBIX B akanem.
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY IJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,22 8
JlabopaTtopHsbie 3ansatus (J1ab) 0,22 8
CamocrositesbHas padora (CP): 2,67 96
KoHnTakTHas camocrosiTenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE Pa3/I€T0B IUCHUIIIAHEI 2,67 96
3auem: 0,115 4
KoHTakTHas paboTa — MPOMEXYTOUYHAs aTTeCTalHs 0,005 0,2
IToaroroBka k 3auety 0,105 3,8
Bux koHTpOJIA: 3auer
N B 3aueTHbIX B actponom.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 6
Jlabopatopusie 3ansTus (J1ab) 0,22 6
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CamocrositesbHas padora (CP): 2,67 72

KonTakTHas camocTosiTenbHast pabora — —

CaMoCTOsTENTbHOE U3YUEHUE PA3JIeI0B AUCITUTUIMHBI 2,67 72

3auem: 0,11 3

KoHTakTHas paboTa — MPOMEXKYTOYHAsI aTTECTAIHS 0,005 0,15

[ToaroroBka k 3a4ery 0,105 2,85
Bua konTpoJs: 3auer

AHHOTAI U padoyeil MPOrpaMMbl AU CHUIJIHHbI
«JlomotHUTEIbHBIE IJIABbI (PU3UKH B TEXHOJIOTMH TOHKOT0 OPraHUu4ecKOro CHHTEe3a»
(b1.B./1B.03.01)

1. Heap AucHMIUIMHBI — MIPHOOpETEHUE CTYACHTAMU 3HAHUN MO OCHOBHBIM pa3jienaM

(1)I/I3I/IKI/I U YMCHUIO ITPUMCHATH UX B APYTUX CCTCCTBCHHOHAYYHBIX AUCIUILIIMHAX.

2.B pe3yiabTaTe uU3yYeHHMsl JAUCHMIUVIMHBI OOy4YalIOMiici MO0 mporpamMmme

0akaJlaBpUATAa J0JIKEH

Obnadams cnenyronumu npodeccunoHanbHbIME ([1K) komneTenuusimu:
CIIOCOOHOCTBIO TUTAHHPOBATH W TIPOBOJUTH (U3UYCCKHE W XUMHUYECKUE SKCIICPUMEHTHI,
MIPOBOJIUTH 00PabOTKY MX PE3yJIbTaTOB M OIICHUBATH MOTPEITHOCTH, BBIJIBUTATH TUIIOTE3HI H
YCTaHABIIMBATh TPAHUIIBI HX MPUMEHEHHS, TIPUMEHATH METOJIbI MaTEMAaTHIECKOTO aHAN3a
MOJICITMPOBAHUS, TEOPETHUCCKOTO U IKCIIepuMeHTaIbHOrO rccieaoanus (ITK—16).
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWS OCHOBHBIX (DU3MUECKUX TEOPHH JUIS PEIICHUS
BO3ZHMKAIOMMX (DU3HUECKUX 3aj]ad, CAMOCTOSTENIbHOTO MpUoOpeTeHusl GU3NYECKUX 3HAHHM,
JUI TIOHMMaHUS TPUHIUIOB paboThl MPUOOPOB U YCTPOWCTB, B TOM UHMCIIE€ BBIXOJAAILIMX 32
peaebl KOMIECTEHTHOCTH KOHKpeTHOTo Hampasienus (ITK-19).

3Hameo:
(u3nuecKkue OCHOBBI MEXaHUKH, (PU3UKHU KOJeOaHUI U BOJH, 3JIEKTPUUYECTBA U MarHeTU3Ma,
ANIEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOIMHAMUKU, KBAHTOBOW (PU3HKY;
CMBICT  (pyHIaMEHTaNbHBIX (U3UYECKUX 3aKOHOB, MPHUHIMIIOB M TOCTYJIaToB; MX
(hOpMyYITUPOBKHU U T'PaHUIIBI TPUMEHUMOCTH;
CBS3b IIUPOKOTO Kpyra (U3HUECKUX SBJICHUNH C (yHIaMEHTAIbHBIMU MPUHIUIAMH U
3aKOHaMH (PU3UKH;
OCHOBHBIE METO/Ibl PEIICHUS 3a/1a4 10 OIMUCAHUIO (GU3UYECKUX SIBJICHUN; METOIbI 00pabOTKU
pe3ynbTaToB (PU3NYECKOTO IKCIIEPUMEHTA.

Ymemy:
MPUMEHSITh TEOPETUYECKHE 3HAHUS M OSKCIIEPUMEHTAIbHbIE METOJbl HMCCIEAOBAHUSA IPH
penieHny mpohecCHOHaNbHBIX 33/1a4;
MPOBOJUTH PACYETHI, OCYIIECTBISATH AaHAIN3 M HA OCHOBE J3TOrO JejaTb O0OOCHOBAaHHBIC
BBIBOJIBL;
aHAJIM3UPOBATh PE3yJIbTaThl HAONIONEHUN W SKCIEPUMEHTOB C MPUMEHEHHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;
OTIPEIeNATh XapakTep (PU3UYECKHX TMPOIECCOB MO KOMIUIEKCY JKCIEPUMEHTAIbHOU
nH(MOpMAaLIUY TP MTOMOIIH TPaPUKOB, TAOIUIl U YpaBHEHUII;
MPE/ICTaBIATh 00pabOTaHHYI0 HKCIEPUMEHTAIbHYI0 W TEOPETHUYECKYI0 HH(pOpMamuio B
YCTHOH M TNHCBbMEHHOW ¢(opMe, B TOM UHCIE€ C HCHOJIB30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoempo:
HaBBIKaMU Pa0OTHI C IIUPOKUM KPYroM (PU3NYECKHX IpUOOPOB U 000PYAOBAHHS,
HaBbIKaMU 000CHOBaHUsI CBOMX CYXJACHUU U BHIOOpA METO/1a UCCIICIOBAHMS;
croco0amu MOMCKA M aHaJIN3a HAyYHO-TeXHUUYECKOH JINTEePATypHI.

3. KpaTkoe coaep:xkaHue TUCHUILIHHBI
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Paszoen 1. Dnemenmul keanmogou cmamucmuxu.

1.1. DnemeHTBl KBaHTOBOW cTaTHUCTUKHM. KBaHTOBas cucreMa M3 OJUHAKOBBIX YACTHIIL.
[IpyHIMI TOXJAECTBEHHOCTH OJMHAKOBBIX YacTHL. CHMMETpPUYHBIE U HECUMMETPUYHbIE
BOJIHOBBIE (DYHKIIHH, OTIUCHIBAIOIINE COCTOSIHUS TOXKIECTBEHHBIX MHUKPOYACTHII.

1.2. bozonst wu  ¢epmuonsl. [lpunmun Ilaynun. KBaHTOBBIE — cTaTHCTHYECKHE
pacnpenenenus boze-Oiinmreiina n ®epmu- Jlupaka. BpIpokIeHHBIH 3JIEKTPOHHBIM ra3 B
KpucTajljax (MeTauibl).

Pazoen 2. Memannvi, ousnekmpuku u noaynpo8oOHUKU ¢ MOYKU 3PEHUs 30HHOU MeoPUlU.

2.1. Dueprerudeckue 30HBI: craructuka depmu-Jlupaka, sHeprus dOepmu. DIeKTpoH B
MEPUOANYECKOM MoJie KpucTaivia: 3 (pekTuBHAsE Macca 3JIEKTpOHa.

Paszoen 3. Dnemenmol puzuxu meépooeo mena.

3.1. ®muka tBEpHoro Tema (PTT): ompeneneHue, CBA3b C IPYTUMHU TUCHHILTHHAMM,
00BEKTHI M3Y4EHUs, KPYT pemaeMbix 3a1ad. CBs3b ¢ KpucTayuiorpadueit, Kpuctamuiopu3uKkon u
KPUCTAJUIOXUMHUEH.

3.2. KonpencupoBannoe cocrosiue. [loaxon k omumcanuio TBEpABIX Ten. CTpykTypa
KpucTtayoB. CUMMeTpusi U GU3NYECKHE CBOWCTBA KPUCTAJLIOB.

3.3. TUMBI KpUCTAJUIMYECKUX CTPYKTYp (oOmias xapakrepuctuka). [IIOTHBIE yrmakoBKH:
KyOHueckass M TeKcaroHalbHas (Ha KaueCTBEHHOM ypoBHe). IloHATHE O CBEpXIPOBOIMMOCTH

(KBaHTOBBIE MIPEACTABICHUS HA KAYECTBEHHOM yPOBHE).
4. O0beM yueOHOM THCHHIIINHBI
4.1. Ounas popma

o B 3aueTHBIX B akanem.
Buner yue6HOM paboTh

CAMHHUIIAX yacax
OO011asi TPy10€eMKOCTb TUCHUIIIMHBI M0 Y4eOHOMY MJIAHY 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 0,89 32
Jlexuuu (Jlek) 0,445 16
[Tpaktuueckue 3ansatus (113) 0,445 16
CamocrositesibHas padora (CP): 1,11 40
KonrtakTHas camocTosiTenbHas pabota — —
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 1,11 40
JK3aMeH 1 36
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 1 0,4
[ToaroroBka K sK3amMeHy 35,6

Bua konTpoJis: DK3aMeH

Buner yue6HOI paboTh

B 3aueTHBIX

B actponom.

CIIMHUIIAX qacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 10 Y4eOHOMY ILJIAHY 3 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,89 24
Jlexuunu (Jlek) 0,445 12
[TpakTueckue 3anstus (113) 0,445 12
CamocrositesbHas padora (CP): 1,11 30
KoHTakTHas camocTosiTesibHas paboTta — —
CaMOCTOATENBHOE N3YUEHHUE Pa3/I€T0B IUCHUIIIAHEI 1,11 30
JIK3aMeH 1 27
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalus 1 0,3
IloaroToBka K 3K3aMeHy 26,7

Buja koHTpOJIA: JK3aMeH
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4.2. 3aounas popma

. B 3agerHbIX B akanem.
Bunsl yaeOHOM paboThI

eIMHHIIAX qacax
OO01mas TPYI0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 8
Jlexuuu (Jlek) 0,11 4
[Ipaxtnueckue 3anstus (113) 0,11 4
CamocrosiTesbHast pa6ora (CP): 2,53 91
KoHTakTHas camocTosiTenbHast pabora — —
CaMocCTOsATETbHOE U3YUEHUE PA3/IeIOB AUCIIUIUIMHBI 2,53 91
JK3aMeH 0,25 9
KoHTakTHas paboTa — MpoMeKyTOUYHAsl aTTECTALMs 025 0,4
ITonroToBKa K SK3aMeHy ’ 8,6

Buja konTpoasn: JK3aMeH
. B 3agernsix | B actpoHoMm.
Bunel yue6HOM paboTh

e IMHUIIAX qacax
O01asi TPy/10eMKOCTh THCIHUILIMHBI 0 YYeOHOMY MJIAHY 3 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,22 6
Jlexuu (JIek) 0,11 3
[Tpaktnyeckue 3austus (I13) 0,11 3
Camocrositesannasi padora (CP): 2,53 68,25
KoHTakTHast caMocTosiTeNbHas paboTa — —
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 2,53 68,25
IK3aMeH 0,25 6,75
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIUs 025 0,3
[ToaroToBka K 3K3aMeHy ' 6,45

Bua konTpoJs: JK3aMeH

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«SnepHas pu3MKa B TEXHOJOIHH TOHKOr0 opranudeckoro cuure3a» (b1.B.J1B.03.02)

1. ]_le.ﬂb AUCHMUIIIMHBI — npno6peTeHHe CTyACHTaMH1 3HAaHUM 110 OCHOBHBIM pasaciiaMm

(bI/I3I/IKI/I U YMCHUIO ITPUMCEHATH UX B APYTUX €CTCCTBCHHOHAYYHbIX AUCIUILIMHAX.

2.B pe3yabraTe u3yYeHUs] AUCHHUILUIMHBI o0ydawuuiicsi 00 mnporpamme

0akajiaBpUaTa J10JIKeH

Obaaoams cnenyromumu npodeccuonansupivu (I11K) komnerenuusMu:
CIOCOOHOCTBIO IUIAHUPOBATH W TMPOBOJUTH (U3UYECKHE U XUMUYECKUE OSKCIIEPUMEHTHI,
MIPOBOJUTH 00PabOTKY UX PE3yNbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIOTE3bI U
yCTaHABIUBATh TPAHUIIBI UX MIPUMEHEHHUS], IPUMEHATh METOIbl MaTEMaTHYECKOTrO aHalu3a U
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U dKCIIepUMEHTaNbHOTrO MccnenoBanus (ITK-16).
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUSI OCHOBHBIX (DM3MUECKUX TEOPHH Uil PpeIICHHS
BO3HMKAIOMIMX (PU3HUECKUX 3aJ[ad, CAaMOCTOSATENBHOTO MPHOOpeTeHus (GU3MUECKUX 3HAHUM,
JUI TIOHUMaHUs TPUHIUIIOB pabOThl TPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOJSIINX 32
npeesbl KOMIETEHTHOCTH KOHKpeTHOTO HanpasieHnus (ITK-19).

3Hameo:
(u3nUecKue OCHOBBI KBAHTOBOM CTATUCTUKHU (MCXOJHBIE «0a30BbIe» MOJIOKEHHSI, OCHOBHBIC
KBaHTOBBIE CTATUCTUYECKHE PACTIpeIeIICHNUs);
AJIEMEHTHI 30HHOW TEOPUH MPU TPAKTOBKE PA3IUYHBIX CBOMCTB METAJIOB, AUAIEKTPUKOB H
MOJIYTIPOBO/THUKOB;
0a3oBbie (pU3MUECKHE TOHATHS O KBAHTOBBIX TEOPHUAX TEIIOEMKOCTH (HA TMpUMeEpe
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KPUCTAIIIMYECKUX TEN);

— oneMeHThl (GU3MKH TBEPAOTO Teia (MCXOJHBIE MOHATHS O KpucTayorpaduu, THIIaX
KPUCTAJUIMYECKUX  CTPYKTYp; CBEACHHMS O SBJICHMM M  KBAHTOBOM  TpPAKTOBKE
CBEPXIIPOBOJIUMOCTH).

Ymemy:

— TMPUMEHATh  HUCXOJHBbIE  (QU3MYEeCKHEe  (TEOpPETUYECKHE) 3HAaHUSA IPU  PELIEHUU
podecCHOHABHBIX 33]1a4;

— TPOBOJUTH OIIEHOYHBIE PACUYEThl W OCYIIECTBIATH (HAa KAYECTBEHHOM YPOBHE) aHaJM3,
HaAOJI01aeMBIX SIBIICHUH.

Braoemy:

— HaBBIKAMU OOOCHOBaHHUS CBOMX CYXKJICHHH, YTO CIIOCOOCTBYET TMPAaBHUIBHOMY BBIOODY
METOJAMKH MPOBOJIUMOIO CTYJI€HTOM HCCIEAOBAHUS.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

Paszoen 1. MECTO U 3HAYEHUE SJEPHOH ®HU3UKH.

[Ipenmer A®. Mecto u 3HaueHue AP B coBpeMeHHOM ecTecTBO3HaHMH. OCHOBHbBIE
3a/ayu, TporpaMma U CTpykTypa kypca. OcHOBHBIE »dTanbl paszputus SD. Buasl
dbyHIaMEHTANBHBIX B3auMOJEHUCTBUM. MacmTaObl W eAUHUIBI H3MEPEeHH (PU3nyecKux
muciutanH. OcoOeHHOCTH (PU3NYECKUX SIBICHUN B MUKPOMHUPE.

Paszoen 2. CTATUHYECKHUE CBOVHCTBA ATOMHbIX SJIEP.

OCHOBHBIE CTaTUYECKHE CBOWCTBA SJEP: MACCOBOE YNCIIO, IIEKTPUYECKHUN 3aps], COCTaB,
pasMepbl, JSHEPTUsl CBS3HM, CIHH, MOMEHT KOJIMYECTBA JBWKCHHS, MAarHUTHBIA MOMEHT,
KBaJIpynoJbHbIH MOMEHT. CBoiicTBa siaepHbIX cuil. OCHOBBI TEOpPHUM SIJEPHBIX cuil. Mozaenu
aTOMHBIX sanaep. Paznen Bunbl paanoakTUBHOCTH, paIMOAKTUBHBIE CEMENCTBA. 3aKOHBI MPOCTOTO
U CJOXKHOTO PAaTUOAKTHUBHOTO pacmajaa. 3akoOHOMEpHOCTH aibda- Oera- U ramma- pacrnaja.
[Tonsatue o snepHoit sHepreTuke. [IpoOreMbl W TEPCIEKTUBBHI PAa3BUTHS MHPOBOH U
OTEYECTBEHHOM PHEPreTUKH, POJb aTOMHOM SHEPTrUU. DJIEMEHTapHas TEOPUS ACICHUS. JHEPrus
U TpOoAyKThl AeneHust saep. OCHOBBI IEMHOro mpouecca. SnepHble peakiuu CHHTE3a.
Tepmosinepubie peaknuu Bo BceemenHodd u B jabopaTopHbIX  ycinoBusx. [IpoOGieMsr
YOPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.

Pasoen 3. BBAUMOJEHCTBHE HU3/IVIEHUA C BEIIJECTBOM.

HNonunsupyroniee U3JIy4EeHHE. Ob6mue 3aKOHOMEPHOCTHU B3aUMOICUCTBUS
MOHU3HUPYIOLIETO HM3JIyY€HHs C aTOMaMM BellecTBA. B3auMoeicTBHE TSKENbIX 3apsHKEHHBIX
YacTHUIl ¢ BellecTBOM. B3aumoneiicTBre 3J€KTPOHOB U raMMa- KBaHTOB ¢ BemiecTBoM. [IpoGeru
YacTUIl MOHU3UPYIOLIEro u3jiedeHus B BemlecTBe. Kimaccudukanus saepHbIX peakiuil. 3aKOHbI
COXpaHEHHUS B AJICPHBIX peakluax. MexaHu3mbl U mapaMeTpsl AIepHbIX peakuuid. OcoOeHHOCTH
SIIEPHBIX PEAKIUH, IPOTEKAOIIMX PHU BO3IEHCTBUM YACTHUL, UMEIOIIMX PAa3JIMUHbIE TAPAMETPBI
(PHepreTuyecKue, MacCoBbIE, 3apsAOBbIE, KOPIYCKYISIPHO-BOJIHOBBIE). VICTOUHMKHN 3apsKEHHBIX
YacTHUI U TaMMa-KBaHTOB. VICTOUHUMKM HEUTPOHOB M APYTrUX HEHUTpaJbHBIX YacThll. lIpuHIMIBI
oOHapyxeHus, paauoMmeTpuu u crnekrpomerpun B SD. Peructpamus 3apsKeHHBIX U
HEUTpaIbHBIX YaCcTHI] pa3IMYHBIX SHEPrUil. l"azoBele, MOJIyIIPOBOIHUKOBBIE,
CUMHTUJUISIUOHHBIEC U TPEKOBBIE IE€TEKTOPBI.

4. O6beM yueOHOi TUCIUNTHHBI

4.1. Oynas ¢popma

o B 3aueTHBIX B akagem.
Bunsl yueOHOM paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHUILJIMHBI 110 Y4eOHOMY IUIaHY 3 108
KonTakTHasi padoTa — ayANTOPHBIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,445 16
[Ipaktuueckue 3ansarus (113) 0,445 16
CamocrositesbHas padora (CP): 1,11 40
KonTakTHas camocTosiTesibHast paboTta — —
CaMOCTOATENBHOE N3YUEHUE PA3/IEN0B IUCIUILINHEI 1,11 40
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JK3aMeH 1 36
KonTakTHas paboTa — MPOMEXKYTOYHAsl aTTECTAIHS 1 0,4
ITonroToBka K sK3aMeHy 35,6

Buja konTpoJs: JK3aMeH

. B 3agernsix | B actpoHoMm.
Bunpl yaeOHOI paboThI
SIMHUTIAX Jacax

OO0uasi TPy10€eMKOCTh IMCHUIIIMHBI 110 Y4e0HOMY ILUIaHy 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 24
Jlexuuu (Jlek) 0,445 12
IIpaxTnueckue 3anstus (113) 0,445 12
CamocrositesibHas padora (CP): 1,11 30
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATENTFHOE U3YUEHUE Pa3IeTIOB JUCITUTUTMHBI 1,11 30
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

Buja koHTpoJIs: JK3aMeH

4.2. 3aounas hopma
Bus! yae6HO# paGoTs B 3aueTrHBIX B akanem.
CIMHUTIAX qacax

O0mas Tpy10eMKOCTb JMCIHHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHSI: 0,22 8
Jlexuun (Jlek) 0,11 4
[Tpaktuueckue 3ansatus (113) 0,11 4
CamocrositesibHas padora (CP): 2,53 91
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 2,53 91
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMexyTOYHAs aTTeCTAIUs 025 0,4
IToaroroBka K 3K3aMeHy ' 8,6

Bua konTpoJis: DK3aMeH

Buner yue6HOI paboTh

B 3aueTHBIX

B actponom.

CIIUHUIIAX qacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,22 6
Jlexuunu (Jlek) 0,11 3
[TpakTnueckue 3anstus (113) 0,11 3
CamocrositesbHas padora (CP): 2,53 68,25
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOSATETbHOE U3YUEHUE PA3IeIOB AUCIIUIUIMHbI 2,53 68,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalHs 0,3
0,25
IloaroToBka K 3K3aMeHy 6,45
Buja koHTpOJIA: JK3aMeH

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«XHMHS ¥ TEXHOJIOTHsI Oprannvyeckux kpacuresein» (b1.B.[1B.04.01)
1. Heap qAuCHUIINHBI — GOPMUPOBAHNUE COBOKYMHOCTH CHCTEMATH3WPOBAHHBIX 3HAHUI
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M TPaKTUYECKHX HAaBBIKOB B  00JacTH  KpacAlIMX BEIIECTB C  ONPEACICHHBIMU
CBETOIOTJIOINAIONIMMY, KOJOPUCTUYECKUMHU XapPaKTEPUCTUKAMU W KOMIUIEKCOM  (PHU3HKO-
XUMHUYECKUX CBOMCTB, IMO3BOJIAIONIMM HMX TPUMEHSATh B PA3TUYHBIX HAYYHO-TEXHUUYECKHX
oOnacrsx.
2. B pe3yabrare wu3yueHUs: AUCHMIUIMHBI O0y4YawUIMiicsi MO mporpamme
0akaJlaBpUATA J10JIKEH
Obaaoams crienyromumu npogeccuonarvivimu (I1IK) kommereHusAMU:
— CIIOCOOHOCTBIO MPOBOJWTH AaHAIM3 CBIPhsS, MAaTE€pHajOoB W TOTOBOH TPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB ananu3a (I1TK-10);
— TOTOBHOCTBIO HCHOJb30BaTh 3HAHWE CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHUU U
MaTepHaJoB Ha MX OCHOBE JUIS pelICHUs 3a1a4d npodeccuonansHoi aesrenbHoctr (ITK-
18);
— TOTOBHOCTBIO M3y4yaTb HAyYHO-TEXHUYECKYI0 HMH(POpPMAIUIO, OTEUECTBEHHBIH W
3apyOeKHBIi OMBIT 10 Tematuke uccienopanus (I1K-20).
3nams:
— TEXHUYECKHE METO]Ibl CHHTE3a, CBOMCTBA U 00JACTH MPUMEHEHUS KpacuTeslell OCHOBHBIX
XMUMHUYECKUX KJIaCCOB;
— TPUHLHUIBI OCYIIECTBICHUS W TEXHOJOTHYECKOe O(OpPMIIEHHE THUIOBBIX CTaaAui
IIPOU3BO/ICTBA ITPEACTABUTENIEN OCHOBHBIX KJIACCOB KPaCUTEIIEH;
— TIPOMBIIUICHHBIE CHOCOOBI BBIJICIICHHS, OYMCTKH, aHajdu3a W TOJYYCHHUS BBIMTYCKHBIX
dhopm KpacuTenei.
—  Ymemy:
— BBISABJISATH DJIEMEHTHl XpOMO(QOPHONW CHUCTEMBI KpacuUTeleH, yCTaHaBIMBAaTh €€ BUA U
CTPYKTYpPY, IPOTHO3UPOBATh BIUSIHHE CTPYKTYPHBIX U3MEHEHUN B MOJIEKyJe Ha e IIBe-
TOBBIE XapaKTEPUCTHUKHU;
— ompenensats o0nacTd U cHocod MPaKTUYECKOro MPUMEHEHUs KpacuTels IO €ero
XMUMHYECKOMY U MPOCTPAHCTBEHHOMY CTPOECHHUIO.
Braoemy:
— METOJIaMU CUHTE3a, BBIJICJICHUS U OUMCTKU KpacuTenel, HASHTU(DUKAUKU U OTIpeesIeHuUs
KayecTBa KpacurTesei.
3. KpaTkoe coaep:kaHue TUCHUILINHBI
Jucuumnuna «XUMHsI U TEXHOJIOTUSI OPTaHUYECKUX KPAacUTeNei» BKIIIOUAET MOJI0KEHUS TEOPUr
LBETHOCTH OPraHUYEeCKUX COEIMHEHUHN, KOTOPast MO3BOJISET MPECKa3aTh BIUSIHUE CTPYKTYPHBIX
W3MEHEHHMI B MOJIEKylle Ha €€ I[BETOBbIE XapaKTEpUCTUKHU. B Xone M3ydyeHHs AUCUUILIMHBI
CTYICHT 3HAKOMHUTCA C MPAKTUYECKUMHU BO3MOXKHOCTSMU M OTPAaHUYEHHUSMHU CXEM CHHTE3a
OCHOBHBIX XUMHUYECKHX KJIACCOB KpacHUTeNel, XUMU3MOM PEAKIIHH, YCIOBUSIMH UX TPOBEICHHS,
000CHOBaHHEM OCOOEHHOCTEH TEXHOJOTMH THUIIOBBIX KpacUTENel, 00JacTIMU UX MPUMEHEHUS.
3HaYUTENIbHOE BHUMAHUE YENSETCs 3aKII0UUTEIbHBIM ONepalisM MPOU3BOICTBA KpacUTENEH —
BBIJICICHUE W3  PAcTBOPOB, CYIIKE, JUCHEPTrUPOBAHMIO, TIOBBIIICHUIO arperaTMBHON
YCTOHYMBOCTH, OJTYYCHUIO ONITUMANIBHBIX BBITYCKHBIX (DOPM KpacUTENEH.
4. O6beM yueOHOI TUCHUNIHHBI:
4.1. Oynas dpopma

o B 3aueTHBIX B akagem.
Bunsl yueOHOM paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 9 324
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 4,44 160
Jlexiuu (JIek) 1,78 64
JlaGopatopusie 3ansaTus (JIab) 2,66 96
CamocrositesbHas padora (CP): 3,56 128
KonTakTHas camocTosiTenbHas paborta — —
CaMOoCTOSATENbHOE U3YUEHUE Pa3JIE0B AUCITUIUIMHBI 3,56 128
JIK3aMeH 1 36
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 1 0,4
[ToaroToBKa K 9K3aMeHy 35,6
Buja konTpoJs: JK3aMeH
. B 3agernsix | B actponoMm.
Bunpsl yaeOHOI paboThI
SIMHUTIAX qacax
OO0uasi TPy10€eMKOCTb IMCHUIIMHBI N0 Y4€0HOMY IJIAHY 9 243
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 4,44 120
Jlexuun (Jlek) 1,78 48
JlabopaTtopusbie 3ansatusi (J1ab) 2,66 72
CamocrosiTesbHasi padora (CP): 3,56 96
KoHTakTHas camocTosiTesbHas paboTa — —
CaMOCTOSATEIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 3,56 96
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7
Bua koHTpOJI: JK3aMeH
4.2. 3aounas hopma
Brsl yae6HOH paboTs! B 3aueTrHBIX B akanem.
CIMHUTIAX Jacax
O01mas Tpy10eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 9 324
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,11 40
Jlexuunu (Jlek) 0,44 16
Jlaboparopusie 3ausatus (J1ab) 0,67 24
CamocrositesibHas padora (CP): 7,64 275
KonTakTHas camocrositenbHas paboTa — —
CaMOCTOSATETFHOE N3YUYCHUE PA3JICIOB AUCITUTUTMHBI 7,64 275
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 025 0,4
IToaroroBka K ’3K3aMeHy ' 8,6
Bua konrpoJis: DK3aMeH
N B 3auernsix | B actponom.
Buner yue6HOI paboTh
eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIaHY 9 243
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,11 30
Jlexuun (Jlek) 0,44 12
JIaboparopusie 3ausatus (J1ab) 0,67 18
CamocrositesbHas padora (CP): 7,64 206,25
KonTtakTHas camocrositenbHas paboTa — —
CaMOCTOSATENbHOE U3YYEHUE Pa3/IelOB AUCIUIUIMHBI 7,64 206,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MPOMEXYTOYHAs aTTeCTalMs 0,3
0,25
IloaroToBka K 3K3aMeHy 6,45
Bujx koHTpoJs: JK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«TexHos0rus NPOAYKTOB TOHKOI0 oprannyeckoro cuaresa» (61.B.71B.04.02)

1. Heap aucuumiaMHbl — (GOpMUPOBAHME y OOYYAIOUIMXCS 3HAHUM O COBPEMEHHOM
COCTOSSHUM W TEHJAEHLMUAX PA3BUTHS IPOMBIIUIEHHOCTH TOHKOTO OPraHMYeCKOro CHHTE3a,
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oOecrieynBaroImell 3paBOOXPAHEHUE, CEIBCKOE XO3AHCTBO, TEXHHKY M OBIT XHMHYECKON
NOPOAYKIMEH W CHOCOOHOCTH AaHaJIM3MpPOBATh M pearupoBaTh Ha H3MEHEHUs J00bIBaromieit
IIPOMBIIIJIEHHOCTH TOT'O MJIM HHOTO PErHOHa.

2. B pe3yabTaTre uU3yYeHHs JAMCUHUILUIMHBI OOydawuMiicdA 1m0 mnporpaMmme
O0akajiaBpuaTa J10JI7KeH
Obaaoams crienyromumu npogeccuonanvivimu (I1IK) kommereHIuAMU:

— CIIOCOOHOCTBIO MPOBOJWTH AaHAIM3 CBIPbS, MAaTE€pHajOB W TOTOBOH IPOJIYKIIWH,
OCYIIECTBIISATH OIICHKY pe3yibTaTtoB aHanusa (I[1K-10);

— TOTOBHOCTHIO HCHOJb30BaTh 3HAHWE CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHUU U
MaTepHaJIOB HA UX OCHOBE JUIA PEUICHUs 3a/1a4 mpodeccrnonanbHoi nestenbHocT (ITK-
18);

— TOTOBHOCTBIO M3y4yaTb HAyYHO-TEXHUYECKYI0 HMH(POpPMAIUIO, OTEUECTBEHHBIH W
3apyOeKHBII OBIT 10 Tematuke uccienopanus (I1K-20).

3nams:

- XMMHMYECKHE  OCHOBBI, MEXaHU3M  XMMHMUYECKUX  IPOLIECCOB  IMOJIy4EHUS U
TEXHOJIOTMYEeCKoe O(OpMIIEHHE NPOU3BOACTBA BAXHEHIIUX TMPOIYKTOB TOHKOTO
OpraHMYECcKOro CUHTE3a;

- METO/Ibl BbIJIEJICHUSI, KOHIIECHTPUPOBAHUS U OUHUCTKU MPOJYKTOB TOHKOTO OPraHU4YeCKOIro
cuntesa (TOC);

- COCTOSIHME U TEPCHEeKTHBBI Pa3BUTHs CHIPHEBOW 0a3bl OTPAcid U CMEXKHBIX OTpacieu
MIPOMBIIIIJIEHHOCTH;

- METOJbl YTHJIM3AallUM OTXOJOB U BOIPOCHI CO3/IaHUS MAJOOTXOJHBIX M O€30TXOIHBIX
TEXHOJIOTHH.

Ymems:

- TOJIb30BaThCs YYEOHOM, CIIPABOYHOM, CIICIIUATILHON M MIEPUOANIECKON TUTEPaTypOi;

- OIpENeNiaTh OCHOBHBIE XapaKTEPUCTUKHU MPOU3BOJUMBIX OPTaHUYECKHX BEIIECTB;

- TPOBOJUTH MCCIEAOBAHUSA U SKCIIEPUMEHTHI B 00JACTH MOJYYEHHs] MPOIYKTOB TOHKOTO
OPraHWYECKOTO CHHTE3a B JAOOPATOPHBIX YCIOBUSAX; 00paldaThBaTh M aHAJIU3UPOBATh
pe3yNbTaThI.

Braoemy:

- MeroaaMu 0000IIeHHs, cUCTeMaTH3alluu U aHaIu3a HHPOpMaIiy;

- HaBbIKaMU pPa3pabOTKH TEXHOJIOTUYECKUX CXEM TMOJydeHUS MPOIYKTOB TOHKOTO
OpPraHMYECKOT0 CUHTE3a C IPUMEHEHUEM TEOPETHUECKUX 3HAHUM.

3. KpaTkoe coaeps:kaHue IUCUMILINHBI:

Hucuumnuna «TexHonoruss MOPOAYKTOB TOHKOTO OPraHUYECKOro CHHTE3a»  OCBEIaeT
MEePCIIEKTUBHBIC TMPOMBIIICHHBIE METObl IOJIyYE€HHUS MPOAYKTOB OPraHMYECKOTO CHHTE3a,
TaK)Ke paccMaTPUBAIOTCS OCHOBHBIE TpeOOBaHMs K KAaueCTBY MOJYIPOIAYKTOB M JallbHEHIIEMY
WX  HCIOJb30BAHUIO JUIA  T[OJYYEHUS  TMPOAYKTOB, HCIOJB3YyEeMbIX, HalpuUMep, B
(dhapmalleBTHUECKON MPOMBIIIJICHHOCTH. B JaHHOW AMCUMIUIMHE MPUBOJATCS ACMEKThI BIHMSHUS
XUMHYECKON PUPOJIBI CHIPbS Ha MPOMBIIUICHHBIH CIIOCO0 MPOU3BOACTBA MIPOIYKTA.

4. O6beM yueOHOI TUCHUNIHHBI:

4.1. Oynas dpopma

o B 3aueTHBIX B akagem.
Bunpl yaeGHOM paboTh
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 9 324
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 4,44 160
Jlexiuu (JIek) 1,78 64
JlaGopatopusie 3ansaTus (JIab) 2,66 96
CamocrositesbHas padora (CP): 3,56 128
KonTakTHas camocTosiTeNbHas paboTta — —
CaMOoCTOSATENbHOE U3YUEHUE Pa3JIE0B AUCITUIUIMHBI 3,56 128
JIK3aMeH 1 36
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 1 0,4
[ToaroToBKa K 9K3aMeHy 35,6

Buja konTpoJs: JK3aMeH

. B 3agernsix | B actponoMm.
Bunpsl yaeOHOI paboThI
SIMHUTIAX qacax

OO0uasi TPy10€eMKOCTb IMCHUIIMHBI N0 Y4€0HOMY IJIAHY 9 243
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 4,44 120
Jlexuun (Jlek) 1,78 48
JlabopaTtopusbie 3ansatusi (J1ab) 2,66 72
CamocroniTesnnnasi padora (CP): 3,56 96
KoHTakTHas camocTosiTennbHast paboTta — —
CaMOCTOSATEIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 3,56 96
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

Bua koHTpOJI: JK3aMeH

4.2. 3aounas hopma
Brgsl yae6HOR paGoTs! B 3aueTrHBIX B akanem.
CIMHUTIAX Jacax

O01mas Tpy10eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IJIaHY 9 324
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,11 40
Jlexuunu (Jlek) 0,44 16
Jlaboparopusie 3ausatus (J1ab) 0,67 24
CamocrositesibHas padora (CP): 7,64 275
KonTakTHas camocrositenbHas paboTa — —
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 7,64 275
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 025 0,4
IToaroroBka K ’3K3aMeHy ' 8,6

Bua konrpoJis: DK3aMeH

N B 3auernsix | B actponom.
Buner yue6HOI paboTh

eIMHULIAX gacax
O0mas TPyA0eMKOCTh JMCIMILIMHBI 10 Y4eOHOMY IIAHY 9 243
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,11 30
Jlexuun (Jlek) 0,44 12
JIaboparopusie 3ausatus (J1ab) 0,67 18
CamocrositesbHas padora (CP): 7,64 206,25
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATENbHOE U3YYEHUE Pa3/IelOB AUCIUIUIMHBI 7,64 206,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MPOMEXYTOYHAs aTTeCTalMs 0,3

0,25
IloaroToBka K 3K3aMeHy 6,45
Buja koHTpOJIS: IK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«DU3UKO-XUMHUYECKHEe METO/IbI MCCICJOBAHNS HHTEPMeIMATOB TOHKOI0 OPraHu4ecKoro

cunre3a» (b1.B.[IB.05.01)

1. He.]'[l) AUCHUIIJIMHBI — O3HAKOMIJICHHUC o6yqalom1/1xc;1 C (I)I/IBI/IKO-XI/IMI/I‘ICCKI/IMI/I
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METOJJaMH, HCIIOJIb3YEMBbIMU B YCIOBHAX COBPEMEHHBIX HAYKOEMKHUX XHMHUKO-TEXHOJIOTHUECKUX
MPOU3BOJCTB M OO0ECIEYEHHE BO3MOXKHOCTH CAaMOCTOSITEIBHOTO U OBICTPOTO OCBOCHUS
CTY/IEHTaMH MHHOBALIMOHHBIX MPOU3BOCTBEHHBIX MPOLIECCOB M HOBOW COBPEMEHHOM TEXHHUKH.

2. B pe3yabrare u3yyeHHs] JMCHUILUIMHBI O0y4amoluiicsi Mo mnporpamme
0axkajaBpHATA J0JIKEH:

Obaaoams crienyromumu npogeccuonanvivimu (I1IK) kommereHIuAMU:

— CIIOCOOHOCTBIO IUIAHUPOBATH W MPOBOJUTH (PU3MUECKHE U XUMHUYECKHE
OKCIEPUMEHTHI, TPOBOJAUTH OO0pabOTKy HX pe3yabTaTOB M  OLEHHUBATH
HOTPEIIHOCTH, BBIIBUTATh TUTIIOTE3bl M YCTAHABIMBATH TPAHUIBI KX MPUMEHEHHS,
OPUMEHSATh ~ METOJBl ~ MaTeMaTW4YeCKOro  aHajiu3a W MOJCIUPOBAHHS,
TEOPETHUYECKOT0 U dKCIIepuMeHTalbHOro nccienosanus (I1K-16);

— TOTOBHOCTBIO HCIOJB30BAaTh 3HAHHE CBOIMCTB XHMHYECKHX DJIEMEHTOB,
COCIMHEHWH W  MaTepuaJioB Ha WX OCHOBE JUIS  peIIeHus  3amady
npodeccronanbHo# nesrensHocTH ([TK-18);

— TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHHYECKYI0 HH(POPMAIIHNIO, OTEUYECTBEHHBIH WU
3apyOeKHBI OBIT 1Mo Tematuke uccnepoBanus (ITK-20).

3namo:
— OCHOBHBIE METOJIbI TEOPETHYECKOTO pacyéra CBOWCTB HWHAMBUAYATHHOTO
OPraHUYECKOTO COCTMHCHHUS;
— TEOPETHYECKHE OCHOBBI (PM3MKO-XHUMHYECKHMX METOJOB aHaln3a W OOJacTH HX
MPAKTUYECKOTO WCTIOIb30BaHUS, HCXOJ W3 XapaKTEPUCTHK TOTO WM HHOTO
METO/Ia.
Ymems:
— BBIOMpaTh METOJ aHaJN3a JJIs PELICHUS] KOHKPETHOM aHaTUTHYECKOH 3a/1a4H;
— TIPOTHO3UPOBATh U UHTEPIPETUPOBATH PA3INYHBIE 3aPETUCTPUPOBAHHBIE CIIEKTPHI
MpU BBEJICHUH 3aMECTUTENECH JOHOPHOIO WM aKIENTOPHOTO XapakTrepa B
pa3IUYHbIE MOJOXKEHUS MOJICKYIIbI.
Braoemy:
— HaBBIKAMH  pacueTa, CTaTUCTHYECKOW oO0pabOTKOM W  HWHTEpIpeTanuen
pe3yNbTaTOB pacyeTa U aHAJIM3A.
3. Kpartkoe coaep:xanne TMCUHIJIMHbBI:
BBenenmue.

OO6mras ximaccupukanus W XapaKTepUCTUKA (PUBHKO-XUMHYECKHX METOJOB HCCIEAOBAHUS
OPraHMYeCKUX BEIECTB.
Cnexrpockonus SIMP.
SlBneHne sSAEpHOr0 MAarHATHOTO pe3oHaHca. Duzmueckne OCHOBBI 3KCIEpUMEHTOB SIMP.
[Tapametpsl cniektpoB SAMP. Xumuueckuid CIABUT U €ro 3aBUCUMOCTh OT XHUMHYECKOIO
okpyxeHusa. CiH-CIIMHOBOE B3aMMOJCHCTBHE (MpaBuia CIUH-CIIMHOBOTO B3auMOIEHCTBUS 1-TO
MOpsIIKA, MPSAMOE M HEMpsiMOe CHUH-CIIMHOBOE B3auMoJeiicTBue). HoMeHkmaTypa CIHMHOBBIX
cucteM. ITHTEHCHUBHOCTH CUTHAIIOB B cniekTpe SAMP.
NmmynscHOE BO3OYKICHUE sIIep.
ITonroroBka oOpa3ua (BbIOOp pacTBopuTens, ctaHgapTsl B SIMP). Bun cnextpo SIMP u
CTPYKTYpbl MOJEKyJabl. MHTeprperanus CHEKTpOB Ha sAlIpax H. Tomosimepusie (H, H)
KOHCTAaHTBI CIHMH-CIIMHOBOTO  B3amMojenctBud. [ emuHanpHble KCCB ZJ(H, H) un
surHansHEIeKCCB 3J(H, H).
MeTo b1 pa3Bs3KH (IEKAIIUHTA) AepHbIX CIUHOB. A nepHblil apdext OBepxaysepa.
CrnekTpockonusi Ha sapax 3¢, Koppenauus XuMHYECKMX CIBUIOB sIEP 13C co CTPOECHHUEM
OpraHMYeCKUX MOIeKyJl. PeaktupoBanue crektpos Ha sapax >C (meroast APTuDEPT). Criun-
CIIMHOBOE B3auMoeiicTeue ‘H—3C.
OCHOBHBIE 3aKOHOMEPHOCTH CHEKTPOB Ha spax °F u3!P.
OcHoBbI AByMepHO# cniekTpockonuu AMP.

4. O0beM y4eOHOIH TUCHUIIUHBI:
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4.1. Ognas popma

. B 3aueTHbIX B akanem.
Bunsl yaeOHOM paboThI
eIMHULIAX qacax
OO01mas TPYI0eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,89 32
Jlexuu (JIek) 0,89 32
CamocrositesibHas padora (CP): 2,1 75,6
KoHTakTHas camocTosiTesbHas paboTa — —
CaMOCTOSATETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 2,1 75,6
3auem c oyenkoi: 0,01 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,4
3auer
Buja xoHTpoJsi: .
C OIIEHKOM
. B 3agernsix | B actpoHoMm.
Bunel yue6HOM paboTh
SIMHUTIAX Jacax
OO01asi TPYI0€MKOCTh THCIUILIMHBI N0 YYeOHOMY IJIaHY 3 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,89 24
Jlexruu (JIek) 0,89 24
CamocrositesibHas padora (CP): 2,1 56,7
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMoCTOsATEN HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI 2,1 56,7
3auem c ouenkoll. 0,01 0,3
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,01 0,3
3auer
Bua konrpoJsis: N
C OLEHKOM
- 4.2. 3aounas ¢opma
N B 3aueTHbIx B akanem.
Bupl yue6HO#M paboThI a
e IIMHUIIAX qacax
OO0masi TPyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY IIAHY g 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,22 8
Jlexuuu (Jlek) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
KonTakTHas camocTosiTelibHasi paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 2,67 96
3auem c ouenkoi. 0,11 4
KonraktHas paboTa — mpoMeKyTOUYHAs aTTEeCTaIHs 0,01 0,4
IToaroroBka K 3a4ery 0,1 3,6
3auer
Buja xoHTpoJs: .
¢ OLIEHKO¥

Bunsl yaeOHOM paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IUIaHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 6
Jlexuuu (Jlek) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KonTakTHas camocTosiTenbHas paborta — —
CaMOoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 2,67 72
3auem c oyeHKoi. 0,11 3
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH

0,01 0,3

IToaroroBka K 3auery

0,1 2,7

3auer

Buja koHTpoOJIN: .
C OLIeHKOH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI

«KBaHTOBO-XHMHYECKHH aHAJIN3 CTPOCHMUA H CBOIICTB OpPraun4eCKux coeTUHEHUI»

1. Heasn

(51.B.JIB.05.02)

AUCUMIIMHBI  —  sBIseTcs  (QOpPMHpPOBaHHME y  OOydJaromerocs

CHCTEMaTHUYECKOTO TMOAX0Ja K aHAIMW3y pPEaKIHOHHON CHOCOOHOCTH (U3UKO-XUMHYECKUX
CBOMCTB OPraHM4YeCKUX COEIMHEHUI B paMKax TEOPUU MOJIEKYIIIPHBIX OpOuTaseil.

2.

B pe3yabTare wu3ydYeHHs AUCHUILVIMHBI O0y4Yaloummiicsi MO0 mporpamme
0akaJaBpUATA J0JI/KEH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHusmu:

3name:

Ymems:

Braoemy:

CHOCOOHOCTBIO IJIAHUPOBAaTh W MPOBOJAUTH (U3NYECKUE U  XUMHUYECKHE
OKCIICPUMCHTHI, IMPOBOAWTH 06pa60TI<y HX PE3YyIbTAaTOB n OIICHUBATh
MOrp€uIHOCTHU, BbIIBUT'aTh TUIIOTE3bl U YCTAHABJIMBATL I'PAHULIBI UX IPUMCHCHUA,
MPUMEHSATh ~ METOJbl ~ MaTeMaTHYecKOro  aHajlu3a W MOJCIUPOBAHMS,
TEOPETHUYECKOT0 U dKCIepuMeHTalIbHOro nccienobanus (I1K-16);

T'OTOBHOCTBIO HUCIIOJIB30BATh 3HaHUE CBOMCTB XUMHNYECKHUX JJIEMEHTOB,
COCIMHEHWH ©  MaTepuaJioB Ha WX OCHOBE JUIS  pEIIeHUs  3amady
npodeccronanbHo# nesrenpHocTH (ITK-18);

TOTOBHOCTBIO HU3Yy4YaTb HAYYHO-TECXHUUYCCKYIO I/IH(i)OpMaI_[I/IIO, OTEUECTBEHHBIN M
3apyOeKHBIN OMBIT 10 TemaTuke uccaeaoBanus (ITK-20).

OCHOBHBIE METOJIbI TEOPETHYECKOTO pacuéra CBOWCTB
OpPraHUYECKOTO COECTMHEHMS;

TEOPETUYECKHE OCHOBBI (PU3UKO-XUMUYECKIX METO/I0B aHAIN3a U 00JIacTH UX Iie-
JaecooOpa3HOil NMPUMEHUMOCTH, HUCXOASl W3 XapaKTEPUCTUK TOTO WM HHOTO
MeTo/1a.

WHIUBUTyaTbHOTO

BBI6I/IpaTB MCTOA aHAJIM3a JJI1 PCIICHUA KOHKpCTHOﬁ aHAJUTUYECKOM 3aJa4u,
ITPOrHO3UPOBATh U MHTCPIPETUPOBATH PA3JIMYHBIC 3apPETUCTPUPOBAHHBIC CIICKTPEI
IIpu BBCIACHHUU 3aMeCTHUTeIIeH JOHOPHOI'O HJIM AaKLECIITOPHOI'O XapaKTEpa B
PA3IMYHBIC ITOJIOKCHUSA MOJICKYJIbI.

- HaBbIKAMU pacueTa, CTATUCTHUYECKONH OOpabOTKOM M WHTEpIpeTalnueil pe3yabTaToB
pacuera ¥ aHanu3a.

3.

Conep:xaHue THCHHUIINHBI.

> OO6mas kiraccuukanys 1 XapakTepUCTHKAa METOJIOB KBAHTOBOW XUMHUHU.

» Meroa MONEKYISIPHOM MEXaHUKU.

> Meton MonekynsipHbIX opOuTaneil. [I[pumMeHeHrne MeTo1a MOJIEKYIIIPHBIX OpOUTaNelt s
aHaJlM3a CBOMCTB U PEaKIIMOHHON CIOCOOHOCTH OPraHUYeCKHX COCTUHEHUH.

> 3aKiIrodcHue.

4. O6beM yueOHOi TUCHUNIHHBI:

4.1. Oynas dpopma

o B 3aueTHBIX B akagem.
Bunsl yaeOHOM paboTh
eIMHHIIAX qacax
O0mas Tpy1I0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,89 32
CamocrositesbHas padora (CP): 2,1 75,6
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KoHnrakTHas camocrosiTenbHas paboTa — —
CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 2,1 75,6
3auem c oyenkoir: 0,01 0,4
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,01 0,4
3auer
Buja xoHTpoJs: .
C OLIEHKOI
. B 3agernsix | B actpoHoM.
Bunpl yaeOHOI paboThI
SIMHUTIAX qacax
OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 24
Jlexruu (JIek) 0,89 24
CamocrositesibHas padora (CP): 2,1 56,7
KoHTakTHas camocTosiTebHas paboTa — —
CaMoCTOSATENTFHOE U3YUYEHUE PA3IeIOB AUCITUTUTMHBI 2,1 56,7
3auem c oyenkoi. 0,01 0,3
KonTakTHas paboTa — MpOMEKYTOYHAsT aTTECTAIHS 0,01 0,3
3auer
Bua konTpoJs: .
C OLIEHKOM
- 4.2, 3aouHas hopma
. B 3aueTHbIX B akanewm.
Buapr yue6HO# paboThI o
eIMHUIAX qyacax
O01mas Tpy10eMKOCTb JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3 108
KonTtakTHasi paboTa — ay1MTOPHbIE 3aHSITHSI: 0,22 8
Jlexuunu (Jlek) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSATEIbHOE U3YUYEHUE PA3ICIOB AUCITUILTMHBI 2,67 96
3auem c ouenkoil. 0,11 4
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 0,01 0,4
IToaroroBka K 3auety 0,1 3,6
3auer
Bun konrpoJs: .
C OLIEHKO¥
N B 3aueTHbIX B actponom.
Buner yue6HOI paboTh
eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 3 81
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,22 6
Jlexuun (Jlek) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KonrtakTHas camocrositenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHUE Pa3/I€]OB IUCHUIIIAHEI 2,67 72
3auem ¢ oueHKoOI. 0,11 3
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalHs 0,01 0,3
IloaroroBka K 3auety 0,1 2,7
3auer
Buja xoHTpoJIs: .
C OLIEHKOI

AHHOTa U padoyeil NPOrpaMmMbl JUCHUILIHHBI «OCHOBBI T€XHOJIOTHH
kpamenus» (b1.B./1B.06.01)
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1. Ieab AMCOMILIHHBI —

dbopMupoBaHUE y 00y4arOMIerocss MPaKTHYECKUX 3HAHUH O

TCXHOJIOTHYCCKOM Oq)OpMJIeHI/II/I mpouecCcoB Kpalmi€HUd W pacClBCHYHUBAHUA MATCPUATIOB
PAa3JIMYHOIO HA3HAYCHUS.

2.

B pe3yjbTaTe M3YYCHUSA NUCHUIIJIMHBI oﬁyqaloumi/icsl mo I1mporpamMmme
ﬁaKanaBpnaTa JOJIZKEH.

Obaaoams crienyromumu npogeccuonanvivimu (I1IK) kommereHIuAMU:

—  CIIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKHWE pEIIeHHs Tpu pa3paboTKe
TEXHOJIOTMYECKHUX IIPOLIECCOB, BIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTUHU C YUETOM
9KOJIOTMYECKUX TocieAcTBUi ux npumeHenus (I[1K-4);

—~ TOTOBHOCTBHIO MCIOJb30BaTh 3HAHWE CBOWCTB XUMHUYECKHX 3JIEMEHTOB, COCAMHEHUU U
MaTepHaJoB Ha MX OCHOBE JUIS pelICHUs 3a1a4d npodeccuonansHoi aesrenbHoctr (ITK-

18);

— TOTOBHOCTBIO H3Yy4aTb

HAayYHO-TEXHUYECKYI0 HMH(POpPMAIUIO, OTEUECTBEHHBIH H

3apyOeKHBII ONBIT 10 Tematuke uccnenopanus (I1K-20).

3nams:

Ymems:

Braoems:

3.

KJIaCCU(UKALIMIO MOJIMMEPHBIX BOJIOKHOOOPA3yIOIUX MaTepHalioB, CIOCOOBI MX
MOJIy4eHUsl, XUMHYECKHe U  (PU3MKO-XMMUYECKHE  CBOICTBa,  HMMETh
MIpe/ICTaBJICHHE O TIOJArOTOBKE BOJIOKHUCTBIX MATEPUAIOB K KPAILICHUIO.

OIIPCACIIATD 001acTH U CIOCOOBI MPAKTUYCCKOI'0 MPUMECHCHHA KPaCUTEIIA IO €ro
TEXHUYCCKOMY HA3BAHUIO,
OILICHUBATh yCTOI\/’I'-II/IBOCTI) OKpacCoOK K pa3jIMYHbIM BUJaM BHCIITHHUX BOS)I@?ICTBH?I.

HaBBIKAMH OIIGHKH KOJIOPDUCTHUYECKHX CBOWCTB KpacUTENe W 3HAHUSIMH O
METOJIMKaX OJHOIBETHOTO (TJIAKOT0) KpallleHUsI TKAHEH, TIPSHKU U T. 1.
Kpatkoe coaep:kanue TUCHUNIMHBI:

Beenenue. [Ipeamer «OCHOBBI TEXHOJIOTUH KPALLICHUSD.

OCOOCHHOCTH MOJICKYJSIPHOTO CTPOCHUS ¥ HAIMOJICKYJISPHON CTPYKTYpPhl TEKCTHIIBHBIX
BOJIOKOH. [IMIKJT TOITOTOBKHM BOJIOKOH K KPAIIICHHUIO.

CtpoeHnue u cBoicTBa pacTBOpPoB kpacureneid. Ctaguu mpoiecca KpameHus. TeXHOoJIoTHIecKoe
ohopMIICHHE MPOIECCOB TIJIAJAKOr0 KpameHus. KpaiieHue pa3iudHbIMU KilacCaMH KpacUTeNeH,
crocoObl 3aKpeIuICHHS Ha BOJIOKHAX, HMHTCHCH(HUKAIMSI COpPOIUH KpacCUTENICH, pPEKUMBI

KpalaCHUA.

4.

O0bem yueOHOH TMCHUIINHBI:

4.1. Ounas popma

" B 3aueTHBIX B akanewm.
Buner yue6HOM paboTh
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,33 48
Jlexuunu (Jlek) 0,44 16
[Tpaktueckue 3anstus (113) 0,44 16
JlaGopatopusie 3ansaTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 0,67 24
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUILIMHEI 0,67 24
JK3aMeH 1 36
KoHTakTHas paboTa — MpOMEXYTOYHAs aTTeCTalMs 1 0,4
IToaroToBka K 3K3aMeHy 35,6
Bujx koHTpOJIA: JK3aMeH
N B 3aueTHbIX B actponom.
Bunsl yaeOHOM paboThI
eIMHUIIAX qacax
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OO0uiasi TPy10€eMKOCTh IMCHUILIMHBI 10 Y4e0HOMY IJIAHY 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 36
Jlexuunu (Jlek) 0,44 12
[Ipaktuueckue 3ausarus (113) 0,44 12
JlabopaTtopusie 3anarust (J1ab) 0,44 12
CamocrosiTtesnnasi padora (CP): 0,67 18
KonTakTHas camocTosiTennbHast pabora — —
CaMoCTOsATETbHOE U3YUYEHUE PA3/IIOB AUCIIUIUIMHBI 0,67 18
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1 0,3
IloaroroBka K 3K3aMeHy 26,7

Buja konTpoasn: JK3aMeH

4.2. 3aounas hopma
Brgsl yae6HOR paGoTE! B 3aueTHBIX B akanem.
SIMHUTIAX qacax

OO01asi TPY/10eMKOCTh THCIUIIIMHBI 0 YYeOHOMY MJIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,11 4
[Ipaxtnueckue 3anstus (113) 0,11 4
Jlaboparopusie 3ausaTus (J1ab) 0,11 4
CamocrositesbHas padora (CP): 2,42 87
KoHTakTHas camocTosiTeNbHasi paboTa — —
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 2,42 87
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 025 0,4
[ToaroToBka K 3K3aMeHy ' 8,6

Bua koHTpoJs: JK3aMeH

N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI
eIIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IUIaHY 3 81
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,33 9
Jlexuuu (Jlek) 0,11 3
[TpakTnueckue 3anstus (113) 0,11 3
JIaboparopusie 3ausatus (J1ab) 0,11 3
CamocrositesqbHasi padora (CP): 2,42 65,25
KonTakTHas camocTosiTelibHasi paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 2,42 65,25
9K3aMeH 0,25 6,75
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalus 0,3
0,25

[ToaroToBka K 3K3aMeHy 6,45

Bujx koHTpoJs: JK3aMeH

AHHOTanuA padoyell mporpaMmMspl JTUCHUILIMHBI «BBeaenne B
cynpamoJiexkyJasipayro xumuo» (b1.B./1B.06.02)

1. Heap aucuumIuHbl — GOpMUpOBaHUE y O0Oy4aroMErocs CUCTEMHBIX 3HAHHUN O
CYMPaMOJNIEKYISPHBIX COCAMHEHUSX, HX CTPOCHHH, (DU3MKO-XUMHUYECKHX XapaKTEePHCTUKAX,
CUHTE3€ U PUMEHEHUH.

2. B pe3yabraTre wu3yueHusi IUCHUIIMHBI OOy4YaWIIUiicd 1O Nporpamme

0akajlaBpUAaTAa J0JI2KEH:
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Obnaoams crienyrwomumu npogeccuonanvuvimu (I1IK) kommereHIuAMU:

CMOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHUYECKHE peIIeHUsT MpHU pa3paboTke
TEXHOJIOTMYECKUX IIPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTHU C YUETOM
9KOJIOTMYECKUX TocieAcTBUi ux npumeHenus (I[1K-4);

TFOTOBHOCTBIO HCIOJIb30BaTh 3HAHME CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COCIUHEHMM U
MaTepHaJoB Ha MX OCHOBE JUIS pEelICHUs 3a1a4d npodeccuonansHoi aesrensHocTr (ITK-
18);

TOTOBHOCTBIO ~HM3Yy4aTh HAYYHO-TEXHHUYECKYI0 HH(OpPMAIHIO,
3apyOeKHBII OMBIT 10 Tematuke uccienopanus (I1K-20).

3uams:

OCHOBBI CYIPaMOJIEKYISPHON XUMHH; CTIOCOOBI MOJIEKYJISIPHOT'O paclO3HaBaHMsI; OCHOBBI
CYNMPaMOJIEKYJIIPHON PEaKIIMOHHON CTIOCOOHOCTH U KaTaJln3a.

Ymemo:

MPEJCTaBIATh CYNPAMOJIEKYISpHbIE aHCAaMOIUM U CYNEPMOJIEKYJbl;, paccMaTpuBaTh
OCHOBHBIE THIIBI MEKMOJEKYISIPHBIX B3aUMOAECUCTBUNA MX (PU3MUYECKHUE U XMUMHUYECKHE

OTEYECTBEHHBIN U

XapaKTEPUCTHKHU.
- Braoems:
- 3HAHUAMH CYNPAMOJIEKYISIPHOTO TETEPOreHHOTO KaTajin3a; OCHOBAMH OHOMHMETHKH,
CEMUOXHMUH.
3.Kparkoe coaepxxanue TUCUMIIIMHBI:
HNuctunnuna «BBeneHne B CympaMOJEKYISIPHYIO XHMHIO» ITIOCBSIIIEHA PAaCCMOTPEHHIO

MPUHIUIIOB TOCTPOEHUSI CYNPaMOJIEKYISPHBIX aHcamOiell M3 OpraHM4ecKHX MOJEKYa H

TUOPUAHBIX  OPraHO-HEOPraHMYECKHX KOMILJIEKCOB,

TaKXE

paccMaTpUBarOTCSI

BOIIPOCHI

CYIpPaMOJIEKyIIpHOU (POTOXUMHUHU, MPUHILIUIIOB CYNIPAMOJIEKYJIIPHOTO KaTaiu3a, pacro3HaBaHus,

TpaHcopTa.  [IpuBoastTcs  mpuMepbl  MPAKTUUYECKOTO  MPUMEHEHHs  Pa3sHOOOpa3HbIX
CYIPaMOJIEKYJISPHBIX CUCTEM.
4. O0beM yueOHOH THCUHMTINHBI:
4.1. Ounas popma
Bib! yaeGHOi paGoTh! B 3aueTHEBIX B akanem.

eIMHULIAX qyacax
O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY g 108
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,33 48
Jlexuunu (Jlek) 0,44 16
[Ipaktuueckue 3ausatus (113) 0,44 16
JlabopaTtopusie 3ansatus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 0,67 24
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 0,67 24
JK3aMeH 1 36
KonraktHas paboTa — mpoMeKyTOYHAs ATTECTAIIH 1 0,4
IToaroToBka K 3K3aMeHy 35,6

Bux koHTpOJIA: JK3aMeH
o B 3ayernsix | B actpoHOM.
Bunsl yueOHOM paboThI

eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
[Ipaktuueckue 3ansarus (113) 0,44 12
Jlabopatopusie 3ansaTus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 0,67 18
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KoHnrakTHas camocrosiTenbHas paboTa — —
CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 0,67 18
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 1 0,3
[ToaroToBka K 3K3aMeHy 26,7

Bua konTpoJs: JK3aMeH

4.2. 3aounas popma
Brjtsl yae6Ho#H paboTs! B 3aueTHBIX B akanem.
SIMHUTIAX qacax

OO01mas TPYI0eMKOCTh TUCIHIJIHHBI M0 Y4eOHOMY TUIAHY 3 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,11 4
[TpaxTnueckue 3anstus (113) 0,11 4
Jlaboparopusbie 3ausaTus (J1ad) 0,11 4
CamocrositesbHas padora (CP): 2,42 87
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATENTFHOE N3YUEHNE Pa3IeIOB JUCITUTITMHBI 2,42 87
JK3aMeH 0,25 9
KonTakTHas paboTa — mpoMeXyToO4YHast aTTeCTalus 025 0,4
[TonroToBKa K 9K3aMeHY ’ 8,6

Bua koHTpoOJIs: JK3aMeH

N B 3auernsix | B actponom.
Bunpr yue6HO#M paboThI
eIMHUIAX qyacax

O0mas Tpy10eMKOCTh JMCIUIIJIMHBI 10 Y4eOHOMY ILUIAHY 3 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 0,33 9
Jlexuuu (Jlek) 0,11 3
[Ipaktuueckue 3ausatus (113) 0,11 3
Jlaboparopusie 3ansatus (J1ab) 0,11 3
CamocrositesbHas padora (CP): 2,42 65,25
KonrtaktHas camocrositenbHas paboTa — —
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI 2,42 65,25
IK3aMeH 0,25 6,75
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTAIIHS 025 0,3
IToaroToBka K 3K3aMeHy ' 6,45

Bujg koHTpOJISI: JKk3aMeH

AHHOTaNUA padoyeil mporpaMmmal aucuunInHbl «AcciieoBaHue U CHHTE3
MAJIOTOHHA’KHBIX Oprannvyeckux npoaykros» (b1.B./1B.07.01)

1. IHeap  AMCUMIVIMHBI —  O3HAKOMUTb W  PACKPBITh  BO3MOXHOCTHU
OKCMEPUMEHTAJIbHBIX METOJOB TOHKOTO OPraHWYEeCKOrOo CHHTE3a, HAy4YHTh OOy4aromierocs
BUJIETh 00JACTU U TpeAeNbl MPUMEHEHHUS dTUX METOJOB HCCIEIOBAaHUSA, YETKO MOHUMATh HX
NPUHUMUINAATIBHBIE  BO3MOXXHOCTM W OTPAaHUYEHUsS  NpPU  PEIIEHUHM  KOHKPETHBIX
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

2. B pe3yabrare H3y4YeHHS IUCUHMILJIMHBI

0akaJlaBpUAaTAa J0JIKEH
- Obnadams cnenyrommu npogheccuonanrvrvimu (1K) komnereHmsamu:
- CHOCOOHOCTHIO TMPOBOJHUTH aHAJIN3 CHIPhS, MATEPUATOB M TOTOBOW MPOIYKIIHH,
OCYIIECTBIISITH OIICHKY pe3ynbTaTroB ananusa (I[1K-10);
- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOWCTB XMMHUYECKUX AJIEMEHTOB, COCAMHEHUN U

o0yyalmuiica 10 Mnporpamme
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MaTepHaoB Ha MX OCHOBE JUIS pemieHus 3a1ad npodeccuonansroit nestensuoctu (I1K-
18);

- TOTOBHOCTBHIO U3ydaTh HAay4YHO-TEXHHYECKYID HWH(OPMAIUIO, OTEYECTBCHHBIM U
3apyOeKHBIN OMBIT 10 TemaTuke uccaenoBanus (I1K-20).

3uams:

- OCHOBHbIE PUHIUIIBI paOOTHI B HAYYHOU JabopaTopuu;

- TPUHIWIBI W KIacCH(UKANHMIO XpoMmaTorpauueckux METOJIOB, NPHUMEHHUMBIX K
Pa3IMYHBIM KJIaccaM MPOMEKYTOUYHBIX COCAMHEHUIA;

- TEXHUYECKHE METOJbl CHHTE3a, CBOMCTBA M OO0JaCTH NPUMEHEHHUS POMEKYTOUYHBIX
MPOJAYKTOB OCHOBHBIX XHMMHYECKHX KJIACCOB BEIIECTB U IMUTMEHTUPOBAHHBIX
JIAKOKPACOYHBIX MAaTEPUAIIOB.

Ymemo:

- YCTaHABIMBAaTh CTPOCHUE BEIIECTB, UCXOMS M3 XUMHUYECKUX CBOWCTB W CIEKTPAJIbHBIX
XapaKTEPUCTHK;

- OCYIIECTBJISITH KOHTPOJb MPOTEKAHUS XUMHUYECKOTO TMPOIECCa;

- BBITIOJIHATH KAYECTBCHHBIC PEAKIINN HA (YHKIIMOHATBHBIE TPYIITIBI.

Braoemy:

- OCHOBHBIMH METOJIAMH TE€XHUYECKOU 0€30MaCHOCTH;

- METOJIaMH JIKCMEPUMEHTAIBHBIX Pa0OT MO MOJYUYCHHIO MPOMEKYTOYHBIX COCTUHEHUN C
MIPUMEHEHHEM XUMUYECKOU MOCY Il M 000PYI0BaHUS;

- METOJIaMH BBIJICJICHHS K OYHCTKH KOHEYHBIX ITPOJTYKTOB;

- METOJIaMH UJICHTU(DUKAIINY U OTIPEICIICHHS KaueCTBa MOTYIIPOIYKTOB.

3. Kpartkoe coaep:kanue THCIUNIHHBI:

JlanHasi AMCUMIIMHA TIO3BOJIIET HA TPAaKTHKE B JIaOOpaTOPHBIX  YCIOBHSX
MPUMEHUTh TEOPETUYECKHE 3HAHUS, KOTOphIE OBLIM TMOJyYeHBl CTYACHTOM IMpPH H3yYCHHUH
TUCHMIUTMHBL «XUMHS M TEXHOJOIHMs OpraHMYecKuX BeliecTB». B mpoliecce MpoXoKIeHUS
1ab0paTopHBIX pabOT CTYACHT U3YUUT HPOLECCHI CYIb(PUPOBAHUS, HUTPOBAHUS U T.JI. HCXOIHBIX
BEIIECTB, TAKUX KaK O€H30JI, TOJIYOJI, KCHIIOJNbI. ISl OLleHKH TIyOWHBI MPOTEKaHUs peakiuil u
YUCTOTHl COEIMHEHUH, a Takxke JUIsl TMOATBEPXKACHUS HUX CTPOCHHUS B XOJAE IPOBEICHUS
nabopatopHblXx paboT o0Oydaroluics HAyYUTbCS HCIOJNB30BaTh Xpomarorpaduyeckue Hu
(bU3UKO-XMMHUYECKHE METO bl aHaJIN3a.

4. O0beM y4eOHOI JUCHUNIMHBI:
4.1. Ounas hopma

" B 3auetHBIX B akanem.
Bupr yue6HO#M paboThI

eIUHHUIIAX yacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 7 252
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHUS: 3,556 128
JlabopaTtopHsie 3ansatus (J1ab) 3,556 128
CamocrositesbHas padora (CP): 3,438 123,8
KoHTtakTHas caMocTosTeIbHAs paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 3,438 123,8
3auem: 0,006 0,2
KonTtakTHas paboTa — mpoMeXyTOYHAsI aTTEeCTaIHs 0,006 0,2

Bujx koHTpoJs: 3auer

o B 3ayernsix | B actpoHOM.
Bunsl yueOHOM paboThI

eIMHUIIAX qacax
O0wmas Tpy10eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIAHY 7 189
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 3,556 96
JIaGopatopusie 3ansTus (J1ad) 3,556 96
CamocrositesbHas padora (CP): 3,438 92,85

KoHTtakTHas caMocTOSTeIbHAS pa60Ta — —
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CamocCTOosSITeIbHOE U3YUEHHE Pa3/IeioB JUCIUTUINHBI 3,438 92,85

3auem: 0,006 0,15

KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,006 0,15
Bun kouTpoas: 3auer

4.2. 3aounas popma

. B 3aueTHbIX B akanewm.
Bunpl yaeOHOI paboThI
SIMHUTIAX qacax

OO0masi Tpy10€eMKOCTh IMCHUILIMHBI 10 Y4€0HOMY IJIAHY 7 252
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 0,89 32
Jlaboparopusie 3ansTus (J1ad) 0,89 32
CamocrositesbHas padora (CP): 6 216
KonTakTHas camocTosiTenpHas pabora — —
CaMOCTOSATENbHOE U3YUEHUE Pa3JIeIOB UCITUTUIMHBI 6 216
3auem: 0,11 4

KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,005 0,2
[ToaroroBka k 3a4ery 0,105 3,8

Bua koHTpOJISI: 3auer

o B 3auernsix | B actponoMm.
Buapr yue6HOM paboThI

CIMHUTIAX gacax
OO0uiasi TPyA0€eMKOCTh AUCIUIIMHBI 110 Y4eOHOMY IJIAHY 7 189
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,89 24
JlabopaTtopusbie 3ansatus (J1ab) 0,89 24
CamocrositesibHas padora (CP): 6 162
KoHTakTHas camocrosiTenbHas paboTa — —
CaMocCTOsATeT HOE H3YUYEHUE PA3/ICIOB JUCITUTITHHBI 6 162
3auem: 0,11 3
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,005 0,15
ITonroroBka K 3auery 0,105 2,85

Bua konrpoJis: 3auer

AHHOTaNUA padoyeil MporpaMmbl IMCHUILIMHBI «ccieqoBanne U CHHTE3 COeIMHEHU I
apomatudeckoro psiaa» (b1.B./1B.07.02)
1. Hejab AMCHUAIUIUHBI — PACCMOTPETh BO3MOYKHOCTH 3KCIIEPUMEHTAILHBIX METOJIOB
CHHTE3a COCJMHECHUIN apOMaTHUYECKOTO Psijia, KOTOPbIE HEOOXOIMMBI JUIS MOJYYCHUsT KOHEUHBIX
(GbopM 1 MOTYT OBITh UCIIOJIB30BAHBI B PA3JIMYHBIX OTPACIISIX MPOMBIIIIICHHOCTH.
2. B pesyabrare wu3yYyeHHs] IHCHUILUIMHBI O0YYAIOINMIiC 1O Mporpamme
0akaJjiaBpuaTa J10JIKeH
- Obnaoamys cnenyromumu npogheccuonanvrvimu (I11IK) komnereHmmsamu:
- CHOCOOHOCTHIO TPOBOJUTH AaHAJIN3 CHIPhS, MaTEpPUaTOB M TOTOBOW MPOIYKIIHH,
OCYILIECTBIISATh OLIEHKY pe3yabpraroB aHanmza ([1K-10);
- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHME CBOWCTB XHMHUYECKUX DIIEMEHTOB, COCIUHEHHH U
MaTepHuaaoB Ha UX OCHOBE IS pelieHus 3aaad npodeccuonanbHoi aestensHocth (ITK-
18);
- TOTOBHOCTBHIO U3ydaTh Hay4YHO-TEXHHYECKYI0 HWH(OPMAIUIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT IO TemaTuke uccienopanus (I1K-20).
3namu:
- OCHOBHBIE MPUHIUIIEI PAOOTHI B HAYYHO-UCCIIEIOBATENLCKON JabopaTopuu;
- METOJbI HICHTU(DUKALIUN PA3IUYHBIX KIIACCOB apOMATHUECKUX COCIMHECHHUIA;
- TEXHUYECKHE METOJbl CHHTE3a, CBOWCTBA M OOJACTH NPUMEHEHHUS apOMATHUYECKUX
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MIPOMEKYTOYHBIX U KOHEYHBIX TPOIYKTOB.

Ymems:

- yCTaHaBIWBATh CTPOCHHE BEIECTB, UCXOS U3 UX CIIEKTPAIBHBIX XapaKTePUCTHK;
- KOHTPOJHUPOBATH MPOTCKAHNE XUMHUYECKON PEaAKIIHH.
Braoemy:
- METOJaMH TEXHUYICCKOW 0€30TIaCHOCTH MPpHU paboTe C apOMaTHICCKUMH COCTUHECHUSMU;
- METOJaMH BBIJICIICHHUSI K OYMCTKH MCXOTHBIX BEIIESCTB U KOHCUHBIX MPOJTYKTOB;
- METOJaMH WJICHTU(UKANUU U ONPEACICHHS KauyecTBa MCXOTHBIX BEUISCTB U KOHEUHBIX
MIPOJTyKTOB.

3. Kpartkoe coaep:xkanue TUCHHIJIHHBI:

JlanHas JWCHMIUIAHA TIO3BOJISICT HA TPAKTHKE B JIA0OPATOPHBIX  YCIOBHSX
MPUMEHHUTh TEOPETUYCCKUE 3HAHHWS, KOTOpBhIC OBLIM IOJNyYEHBI CTYACHTOM IPH H3yICHHH
JTUCIHIUIMHB «XUMHS ¥ TEXHOJOTHS OPraHWYECKUX BEIISCTB». B mporecce MPOXOXKICHUS
ab0opaTOPHBIX PaOOT CTYACHT H3YUHT MPOIIECCHI CYIb(PUPOBAHUS, HUTPOBAHUS | T.J[. HCXOTHBIX
BEIECTB, TAKUX KaK OCH30JI, TOJIYOJI, KCHJIOJNBI. JIJIsi OlleHKH TITyOWHBI MPOTEKAHUS PEaKIui U
YUCTOTHI COCIWHEHWH, a TakkKe I TIOATBEPXKIACHHUS WX CTPOCHHS B XOJE IPOBEICHUS
abOpaTOPHBIX PpalboT OO0yJaromMiCS HAYYUTHhCS HCIOJIb30BaTh XpomaTorpadudeckue u

(DMBUKO-XUMUYECKHE METO bl aHATH3A.
4. O0beM y4eOHO# TUCHUNIMHBI:
4.1. Ounas popma

. B 3aueTHBIX B akanem.
Buner yue6HOI paboTh

CIMHUTIAX gacax
OO0u1asi TPyA0€eMKOCTh AUCIUIIMHBI 110 Y4eOHOMY IJIAHY 7 252
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSL: 3,556 128
JlabopaTtopusbie 3ansatus (J1ab) 3,556 128
CamocrositesbHas padora (CP): 3,438 123,8
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 3,438 123,8
3auem: 0,006 0,2
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,006 0,2

Bua koHnTpoJs: 3auer

N B 3auernsix | B actponom.
Bupr yue6HO#M paboThI
eIMHULIAX qyacax
OO0uasi TPyA0eMKOCTh M CUUILIHHBI 10 Y4eOHOMY IJIAHY 7 189
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 3,556 96
JlabopaTtopHsbie 3ansaTus (J1ab) 3,556 96
CamocrositesbHas padora (CP): 3,438 92,85
KonraktHas camocrositenbHas paboTa — —
CaMOCTOATEHbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 3,438 92,85
3auem: 0,006 0,15
KonraktHas paboTa — mpoMeKyTOYHAS ATTECTAIIHS 0,006 0,15
Bujx koHTpOJIA: 3auer
4.2. 3aounas ¢popma
Butsl yueGHOR paGoTE! B 3aueTHBIX B akagem.
eIMHUIIAX gacax
O0mas Tpy10eMKOCTb JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 7 252
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32
JIaGopatopusie 3ansTus (JIad) 0,89 32
CamocrositesbHas padora (CP): 6 216
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KoHTakTHas camocrositenbHas padboTa — —

CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 6 216

3auem: 0,11 4

KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,005 0,2

IToaroroBka k 3avery 0,105 3,8
Bua konTpoJs: 3auer

. B 3agernsix | B actpoHoMm.
Bunpl yaeOHOI paboThI

SIMHUTIAX Jacax
OO0uasi TPy10€eMKOCTb IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 7 189
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,89 24
Jlaboparopusie 3ansTus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 6 162
KoHTakTHas camocTosiTebHas paboTa — —
CaMOoCTOSATENTFHOE U3YUEHUE Pa3IeIOB UCITUTUTMHBI 6 162
3auem: 0,11 3
KoHTakTHast paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,005 0,15
[ToaroroBka k 3avery 0,105 2,85

Buja KoHTpOJISA: 3auer

AHHOTANUA padoyeil MPOrpaMmMbl IUCUUIIIMHBI
«MexaHn4YecKHe MPoLecchl M annapaThl XuMu4yeckoii Texuosornm» (b1.B./[B.08.01)

1. Heap AMCHUNIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY IMOAXOAY K BBIMOJIHEHUIO
MHXEHEPHBIX PACYETOB HA MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH 3JEMEHTOB KOHCTPYKIIHA,
JeTasneil ¥ y3J10B MallliH U anmaparos.

2.B pe3yabTrare wu3ydYeHHMs JUCHMIUIMHBI oOy4yawluiics N0 mnporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnepyromumu  oodmenpodeccnonanpbHpiMu (OIIK) u npodeccnonabHbIMU
(ITK) koMIeTeHIUSMU:

— CIOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCUHUIUIAH B podeccronanbroii aesrenpaoctr (OITK-1);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHMS O COBPEMEHHOH (U3MUecKol KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIeCTBA Uil TMOHUMAaHHS
OKpY’KaloIIero Mupa u siiieauii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHUS O CTPOCHHH BEIIECTBA, NMPHPOJIEC XUMUYECKOU CBSI3U B
pPa3NMYHBIX KJIaccax XUMHYECKUX COCIWHEHUH Ui NMOHMMAHUS CBOWCTB MaTEpUANOB H
MEXaHHU3Ma XUMUYIECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyKatomem Mupe (OITK-3);

— CIOCOOHOCTBIO aHAJM3UPOBATh TEXHUYECKYIO IOKYMEHTAIIMIO, MoAOuparh oO0OpymoBaHuE,
TOTOBHUTH 3asBKH Ha MPHOOpeTeHHEe 1 peMOHT obopynoBanus (ITK-9).

3Hameo:

— TEOpEeTHYECKHE OCHOBHI MTPOLIECCOB U3MENbUCHUS H CMEIIICHHS;

— KOHCTPYKIIMM W TIPHUHIIMIILI IEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIWH AJISl U3MEIbUCHUS U
CMEIICHUS MaTePHUAJIOB;

— METOJUKH pacyeTa TeXHOJIOTHYEeCKOTO 000pyI0BaHUSI.

Ymemy:

— TMPOBOJUTH MEXaHUMYECKHE pPAacyeThl SJIEMEHTOB MAIUH JAJS HU3MENbYCHHS W CMEUICHUS
MaTepHaoB.

Braoempo:

— HaBBIKAMH aHAJIHM3a MEXaHUYECKHUX MPOIECCOB XUMUYECKHUX MPOU3BOICTB;

— TEXHOJOTHYECKUMHU pacyeTaMu 000PyA0BaHNUS;
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— pacderaMy TUIOBBIX JIeTaJIell MaIIMH, IOJb3YsICh clipaBo4YHOM suTeparypoilt u 'OCTamu.

3. Kpatkoe coaep:xaHue AMCHUIIIHHBI

Pa3zoen 1. Hzmenvuenue meepovix eujecms.

1.1. Onpenenenue nepeMenIeHU U yIJIoB MOBOpoTa ceueHuil metogoM Mopa. IIpaBuio
Bepemaruna.

1.2. ®uzuko-mexaHuyeckne cBOHCTBa MarepuasnioB. CrocoObsl m3MenbueHus. Teopuu
U3MENIbYCHHUSL.

®uU3MKO-MEXaHUYECKHE CBOMCTBA MarepranoB. CriocoObl U3MENbUYEHUS: pa3aBiuBaHue,
packanbplBaHuE, pas3iaMbIBaHHE, HCTUPaHHE, CTECHEHHBIM ynaap, cBOOOIHBIN ymap. Teopunm
M3MeNbueHUs: runore3a PurrtuHrepa, rumore3a KupnmueBa, rumote3a PeOunnmepa, rumoresa
bonna.

1.3. IpoOuiiku, pa3pymiaroniue Marepuai cxataueM. IpoOuiTku y1apHOTO JCHCTBHSL.

Jpobunku, paspyliaiomue MaTepuanl CKaTUeM: IIEKOBble, KOHYCHbBIE, BaJKOBBIE.
Jpobunku ynapHoro JeHCTBUS: POTOPHBIE U MOJIOTKOBBIE  JIPOOMIIKM, MajiblieBbIE
n3MenpunTenu. O0aacTb MPUMEHEHUs, TPUHLINI AEHCTBUSI, KJIaCCU(pUKALUS.

1.4. MamuHbl yiapHO-UCTUpAIOIIEro ACWCTBUM. VI3MenbuuTenu pas3AaBlIMBAIOIIETO U
HUCTUPAOLIETO ACHUCTBUS

MaiuHbl yIapHO-UCTHPAIOLIEro ACWCTBUS: MENBHUIBI C BpamllarolmuMcs OapabaHoM,
BUOpAllMOHHBIE MeENbHULIBI. V3MenpuuTenu pa3fgaBiMBalOIIEr0 W HCTUPAIOLIETO JEHCTBUS:
OeryHHbIE MeJIbHULIbI, KATKOBO-TapebiyaThle U3MENbYUTENH, OucepHble n3MenbunTenu. O6aacTh
MIPUMEHEHHUS, TPUHILIUIT JeHCTBUSI, KIIaCCU(PUKAIUS.

1.5. CrpyiiHble METBHUIIBL.

Crpyiinbie MenbHULBL. O0IaCTh NPUMEHEHUS, IPUHIUN AeHCTBUS, KilaccuuKams.

2. CmewseHue.

2.1. Pacuera Basia ¢ MEIIAJIKOM.

Pacuer WMHTEHCHMBHOCTH pacnpeneieHHOW Harpy3ku. llocTpoeHue pacyeTHON CXeMbl
Bana. [loctpoenue smop m3rubarommx My, My u kpyrsmero M; mMoMeHToB. OmnpeseieHue
IMaMeTpa Bajla U3 YCJIOBUS IMPOYHOCTH M KECTKOCTH HpU KpydyeHuu. [logbop moAmMMHUKOB
KaueHUs.

2.2. Ilpouecco cmemenus. Kiaccudukanust cmecureneit. CMmerieHHe BBICOKOBSI3KHX
IIOJINMEPOB.

IIpoueccor cmemenus. Koadouuuent HeomHoponHoctH cMecH. Kiaccugpukanus
cMmecuTeneil. YciaoBHOe 0003HaUeHHEe cMecuTelen

CMenieHue BBICOKOBSI3KHMX IIOJIMMEPOB: YEpPBAYHBIC MAIIWHBL, BAJKOBBIC MAalIMHBbI.
OO6nacTe NpUMEHEHUs, IPUHIMI ASHCTBUS, KIIaCCUDUKALIMSL.

2.3. Kunetuka npoueccoB cMmeuieHus. CMelleHue ChITyduX MaTepuasioB. bapabaHHble
cmecutenu. YepBs4HO-IoNacTHBIE cMecuTeN!. JIeHTOUHbIE cMecUTeNH. beryHKoBbIE CMECUTEIH.

Kunernueckas KpuBasg Iipouecca CMEIIEHHs ChIMy4uX MarepuanoB. (OCHOBHBIE
2JIEMEHTapHbIE IPOLECCHI CMEIIECHHUS ChIITYYNX MaTepUaJIOB.

bapaGannble cmecurenu. OCHOBHBIE CXEMbl KOPIyCOB OapabaHHBIX CMeCUTEINIEH.
PexuMmbl IBW)KEHHs ChIIIydell MacChl B 3aBHCHUMOCTH OT 3allOJIHEHHS KOPIIyCa CMECHUTEIS.
OO6nacte mpuMeHeHus, NpuHUUN JeiicTBusa. Pacdyer OapaGaHHOTO cMecCHTENsl MEePUOINYECKOTO
JEUCTBYS Ha TPOYHOCTD.

YepBsiuHo-nonacTHble cMecuTenu. KoHpurypanus BajakoB B IByXBaJIKOBOM CMECHUTEIIE: C
Z-00pa3HbIMU JIOTIACTSIMHU, YETBIPEXKPbUIbYATBIE BaJKi, MHOTOKpbUIbYAThle Bajiku ¢ T-
oOpa3HbIMH JioTIacTsIMH JIeHTouHble cMecuTenu. Tumbl JEHTOUHBIX Melalok beryHkoBble
cmecutenu. O0n1acTh NPUMEHEHUS, TPUHLUT ICHCTBHUS.

2.4. lTupKy/IAMOHHbIE CMECUTENIM C TICEBJOOKI)KEHHEM  CBIIYYero marepuaia
OBICTPOBPAILAIOIIUMCS POTOPOM. Y CPEIHUTEIH.

CocTosHHMS chlITydero MaTepuaia Ipu BO3JAEHCTBUM Ha HETO BPAILIAIOLIECHCS JIOMACTHON
Memanki. L{eHTpoOexHO-10nmacTHO cMecuTenb. JIMCKOBBI LUPKYIALUOHHBIA CMECHTENb.
CmMmecurens ¢ BpamaromuMmcs Konycom. O61acTb MpUMEHEHHs, TPUHIIHI ASHCTBUSL.
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YcepenHurenu: — IEpECHINHbIE,
LUPKYJISUUOHHOM TpyOOH, CMecUTEnn
IIPUMEHEHHS], IPUHLIUIL JCHUCTBU.

2.5. CmecuTteny HempepbIBHOTO AelicTBUs. [ paBUTallnoHHbBIe cMecuTend. Bubpannonnsie
cmecurenu. IIpsamoTounsie cMecuTenu.

Knaccugukanus cmecureneid HEMPEPHIBHOTO NEUCTBUS. | paBUTAlMOHHBIE CMECUTEIIH:
IPAaBUTAIIMOHHBIA  JIOTKOBBIM ~ CMECHUTENIb, TPABUTAMOHHBIA  OYHKEpHBIH  CMECHTEINb,
TPaBUTAIMOHHBINA yIapHO-PACTIBUIUTEBHBIA CMeCUTENb. BubOpanonupie cMecuTeNu - TpyOHBIN
BUOpocMecuTenb, [IpSAMOTOUHBIE CMECHTENH: IEHTPOOSKHBIA MNPSIMOTOYHBIA CMECHTEIb,
HEeHTPOOSKHBIN yaapHbIld cMecuTenb. O01acTh MPUMEHEHUS, IPUHLUT JICHCTBHSL.

UPKYJSUOHHBIE, CMECHTENIH  C
C IUIAHETApPHO-IITHEKOBOW  MEIIAJIKOM.

LIEHTPaIbHOU
OGmnactb

4. O0beM yueOHOM THCHHUILINHBI
4.1. Ounas popma

. B 3aueTHbIX B akanewm.
Bunel yue6HOM paboTh
SIMHUTIAX Jacax
O0mas Tpy10eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonTakTHasi padoTa — ayiMNTOPHbIE 3aHATHA: 0,888 32
Jlexuuu (Jlek) 0,444 16
[IpaxTnueckue 3anstus (113) 0,444 16
Camocrositesannasi padora (CP): 1,106 39,8
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATeIbHOC U3YUEHUE PA3JIeIOB JIUCITUTUTHHEI 1,106 39,8
3auem: 0,006 0,2
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,006 0,2
Bua koHTpoJs: 3auer
N B 3aueTHBIX B actponom.
Bupr yue6HOM paboThI
eIMHUIIAX qacax
O01asi TPY/10€MKOCTh THCIUILIMHBI N0 YYeOHOMY IJIAHY 2 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,888 24
Jlexuun (Jlek) 0,444 12
[Tpaktuueckue 3ansarus (113) 0,444 12
CamocrositesibHas padora (CP): 1,106 29,85
KoHTakTHast camocTosiTelbHasi paboTa — —
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 1,106 29,85
3auem: 0,006 0,15
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,006 0,15
Bujg koHTpOJISI: 3auer
4.2. 3aounas opma
Butsl yueGHOH paGoTE! B 3aueTHBIX B akanewm.
eIMHULIAX qacax
O0mas TPyI0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIAHY 2 72
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,222 8
Jlexuun (Jlek) 0,111 4
[Tpaktiueckue 3anstus (I13) 0,111 4
CamocrositesbHas padora (CP): 1,667 60
KoHrakTHas camocrosiTenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHBI 1,667 60
3auem: 0,111 4
KonrakTHas paboTa — mpoMeKyTOYHAS ATTECTAIIHS 0,006 0,2
IToaroroBka K 3auety 0,105 3,8
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Buja koHTpoJs: 3auer

o B 3agernsix | B actpoHoM.
Bunsl yaeOHOM paboThI

eIMHHIIAX qacax
O0mas Tpy10eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY IUIAHY 2 %4
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,222 6
Jlexuun (Jlek) 0,111 3
[IpaxTnueckue 3ansrus (113) 0,111 3
Camocrositesnnasi padora (CP): 1,667 45
KonTakTHas camocTositennsHast pabora — —
CaMoCTOsATENTFHOE U3YUYEHUE Pa3IeIOB UCITUTUTMHBI 1,667 45
3auem: 0,111 3
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,006 0,15
[ToaroroBka k 3a4ery 0,105 2,85

Bua konTpoas: 3auer

AHHOTaNUA padoyeil MPOrpaMMbl U CHUILIMHbBI
«MexaHuKa XUMHYECKHUX NIPOU3BOJACTB TEXHOJOTHU TOHKOI0 OPraHN4YeCcKOro CHHTE3a»

(51.B.J1B.08.02)

1. Ileqp MMCHMNIMHBI — HAYYHTH CTYJICHTOB TBOPYECKOMY IMOAXOJIY K BBIMIOTHCHUIO
WHXEHEPHBIX PACYCTOB HA MPOYHOCTH, KECTKOCTh W YCTOWYMBOCTH 3JIEMEHTOB KOHCTPYKITHH,
JeTaneil ¥ y3j710B MallliH U anmaparos.

2.B pe3yabtare wu3ydYeHHMs JAUCHMIUIMHBI oOy4yawluiics N0 mporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnepyromumu oodmenpodeccnoHanpbHpiMu (OIIK) m mpodeccnonaibHbIMU
(ITK) koMIeTeHIUSIMU:

— CIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CT€CTBEHHOHAYYHBIX
JTMCUHUIUIAH B podeccronanbroii aesrenpaoctr (OITK-1);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHHUS O COBPEMEHHOM (HU3MYECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIeCTBA Uil TMOHUMAaHHS
OKpYKaroIero Mupa u spieHuii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHUS O CTPOCHHMM BEIIECTBA, MPHUPOJIEC XUMUUYECKOU CBSI3U B
pa3IMYHBIX KjIaccax XMMHMYECKUX COCAMHEHUU JUIsi MOHMMAaHHS CBOICTB MaTepuajoB U
MEXaHHU3Ma XUMHUYIECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyKatomem Mupe (OITK-3);

— CIOCOOHOCTBIO aHAJM3UPOBATHh TEXHUYECKYIO JAOKYMEHTAIMIO, MoAOuparh o00OpymoBaHUE,
TOTOBHUTH 3asBKH Ha MPHOOpeTeHHEe 1 peMOHT obopynoBanus (ITK-9).

3Hameo:

— OCHOBHBIC YpaBHEHHUS U METOJbI PEUICHUS 3ajad COMPOTHBIICHHUS MAaTEpHANOB M JAeTajiei
MalllyH;

— OCHOBHBIE METOJIbI PACUETOB HAa MIPOYHOCTH U KECTKOCTh ANEMEHTOB KOHCTPYKIUI MaIlluH U
anmnapaTos;

— OCHOBBI TEOPUU pacyeTa JeTalieil ¥ y3JI0B MAllIUH U afnapaToB XUMUYECKON TEXHOJIOTHH.

Ymemy:

— TMPOBOJUTH pacyeTbl JJIEMEHTOB KOHCTPYKUIMHA Ha OCHOBE METOJOB COMPOTHUBICHUS
MaTepHanoB;

—  paccUMTHIBATh M KOHCTPYHUPOBATH JETAIU MAIIWH 10 UCXOJHBIM JaHHBIM;

— TMPOU3BOAMUTH PACUEThl IO OCHOBHBIM KPUTEPHSIM pabOTOCTIOCOOHOCTH M KOHCTPYHPOBAHUS
JleTajgen MalluH.

Braoemno:

— HaBBIKAMH pacueTa COMPOTUBIICHUS MAaTEPUATIOB aHATUTUIECKIMHI METOaMU;
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— HaBBIKaMH BbIOOpA MAaTEPUAIOB IO KPUTEPHSIM TPOUHOCTH;

— pacderaMy TUIOBBIX JIeTaJIell MaIIMH, IOJb3YsICh clipaBo4YHOM suTeparypoit u 'OCTamu.

3. KpaTkoe coaep:kaHue TUCHUILIHHBI
Pasoen 1. Uzeub snemenmos mawiun u annapamos.

1.1. lnuddepennmansHoe ypaBHEHHE H30THYTOW OCH Oalku. DHEPreTHYECKHH METOx
onpenenenus nepememenuil. arerpan Mopa. I[Ipasmiio Bepemaruna.

1.2. Pacder ctaTU4ecKu HEOTPECIIMMBIX OAJIOK U paMm.

Pasoen 2. I[Ipounocmuv cocy0os u annapamos.

Pacuer Ha IMPOYHOCTb TOJICTOCTCHHBIX LUJIWMHIPOB. CnocoObl TOBBIIICHUS Hecymeix’l

CIIOCOOHOCTH TOJICTOCTCHHBIX IIUJIMHJIPOB.
Pazoen 3. Coedunenue oemanen mawiun.

Mexannueckue nepenaud. 3yOuarble nepenauu. YUepBsiuHble mnepenauu. PemeHHbIe

nepeaadn. Penykropsl. IIpumepsl cxem peryKTopoB.
4. O0beM yueOHOM THCHHMIIINHBI
4.1. Ounas popma

. B 3aueTHbIX B akanewm.
Bunel yue6HOM paboTh

SIMHUTIAX qacax
OO0mas Tpy10eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 2 72
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 0,888 32
Jlexuuu (Jlek) 0,444 16
[Tpaktnueckue 3anstus (113) 0,444 16
Camocrositesannasi padora (CP): 1,106 39,8
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOsATETFHOE U3YUYCHUE PA3ICIOB AUCITUTUTMHBI 1,106 39,8
3auem: 0,006 0,2
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,006 0,2

Bua konrpoJs: 3auer

Bupl yue6HO# paboThI

B 3aueTHBIX

B actponom.

eIMHULIAX qyacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IUIAHY 2 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,888 24
Jlexuun (Jlek) 0,444 12
[Ipaktuueckue 3ausatus (113) 0,444 12
CamocrositesbHas padora (CP): 1,106 29,85
KonrakTHas camocrositenbHas paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 1,106 29,85
3auem: 0,006 0,15
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,006 0,15

Bujg koHTpOJISI: 3auer
4.2. 3aounas ¢popma
Butsl yueGHOR paGoTE! B 3aueTHBIX B akagem.

eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IUIaHY 2 72
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 0,222 8
Jlexuuu (Jlek) 0,111 4
[Ipaktuueckue 3ausarus (113) 0,111 4
CamocrositesbHas padora (CP): 1,667 60
KoHnrakTHas camocrositenbHas paboTa — —
CaMOoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUIUINHBI 1,667 60
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3auem: 0,111 4
KonTakTHas paboTa — MPOMEXKYTOYHAsl aTTECTAIHS 0,006 0,2
[ToaroroBka K 3a4ery 0,105 3,8

Buj koHTpOJIS: 3auer

. B 3agernsix | B actpoHoMm.
Bunpl yaeOHOI paboThI
eIMHHIIAX Jacax

O0mas Tpy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IUIAHY 2 o4
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,222 6
Jlexuuu (Jlek) 0,111 3
IIpaxTnueckue 3anstus (113) 0,111 3
CamocrosiTesnnasi padora (CP): 1,667 45
KonTakTHas camocTositennsHast pabora — —
CaMoCTOATEIbHOE N3YUYEHUE Pa3/IeNOB IMCIUIUIMHBI 1,667 45
3auem: 0,111 3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,006 0,15
IToaroroBka K 3avery 0,105 2,85

Buja koHTpoJIs: 3auer

AHHOTaNUsA padoyeil NPOrpaMmMbl AU CHHUILIHHBI
«JlonmoJIHUTeIbHBbIE IJIaBbl PU3NYECKON XMMUU OPraHUYECKHUX COeIMHEHH D)
(b1.B./1B.09.01)

1. Heab AMCHUNJIMHBI — O3HAKOMHUTH C TEPMOJMHAMUYECKOW TEOopueld pacTBOPOB
ANIEKTPOJIUTOB U DJIEKTPOXUMHUYECKHUX Lienel (ralbBaHUYECKUX 3JIEMEHTOB), TIOHSATH OCHOBHbBIE
KMHETUYECKHE 3aKOHOMEPHOCTH NPOTEKAaHUS XUMHYECKHUX MPOLIECCOB, pPOJIb KaTaliu3a JUis
XMUMHYECKON TEXHOJIOTHUH.

2.B pe3yabtare wu3ydYeHHMs JAUCHMIUIMHBI oOy4yawluiics N0 mporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu npodeccuoHanbHpIME (ITK) komneTeHusamu:

— CIOCOOHOCTBIO IUIAHUPOBATh M MPOBOJUTH (PU3MUECKHE U XUMHUYECKHE HKCIIEPUMEHTHI,
MIPOBOJUTH 00PAaOOTKY MX PE3y/IbTaTOB M OLEHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI U
yCTaHaBIUBATh TPAHUIIBI UX IPUMEHEHHUS], IPUMEHATh METO/Ibl MaTEMaTHUECKOTr0 aHalu3a U
MOJICTTUPOBAHUSI, TEOPETHYECKOTO U IKCIIEpUMEHTanbHOTO uccienoBanus (ITK—16);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOpUH Ui pelIeHus
BO3ZHUKAIOMIKNX (DPU3HUECKUX 3aJ[ad, CAMOCTOSTENILHOTO pUoOpeTeHus GU3NYECKUX 3HAHHM,
JUI TIOHHMaHUsl TPUHIUIIOB paboThl TPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSIIMX 32
npeIesbl KOMIETEHTHOCTH KOHKpeTHOTO HanpasieHnus (ITK-19).

3Hameo:

— OTJIMYUTENbHBbIE OCOOEGHHOCTH B TIOBEJCHHWU PACTBOPOB JJIEKTPOJIMTOB, CBSI3aHHBIE C
MIPOXOXKICHUEM DJIEKTPUUYECKOTO TOKA;

— TEOPHIO TraJIbBAHUYECKHUX SABJICHUII;

— TEOpPUM KUHETHUKH, NYTU TEOPETUYECKOTO pacyeTra CKOPOCTEeH XUMHUUYECKHX pEeakuui u
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METO/IOB;

— OCHOBBI TEOpPUH (POTOXMMHUYECKHX M IEMHBIX peakiuid, OCOOEHHOCTH UX CTaJAUWHOTO
MPOTEKAHHUS U YCIIOBHSI OCYILIECTBIICHHUS;

— OCHOBHBIE 4YE€pThl TOMOIE€HHOTO M TE€TEPOreHHOTO Karajlu3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO Ipoliecca B MPUCYTCTBUU KaTaJlu3aTopa.

Ymemy:

— TOPUMEHATh KOHAYKTOMETPUYECKHUE U MOTEHIUOMETPUUECKHE M3MEPEHUS ISl ONpEeeIeHUs
TEPMOJUHAMHYECKUX (YHKIUN XUMHUYECKUX  PEaKIii, KOHCTAHThI JAHCCOIMAIINH,
MPOU3BEICHUS paCTBOPUMOCTH, pH pacTBOpoOB U T.x.
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— TIPUMEHATh TEOPETUUYECKUE 3HAaHUA U OKCHEPUMEHTAJbHbIE METOJbl HCCIEI0BAHUS
(GU3NYeCKON XUMHM Ui PELICHUS BOIPOCOB, BO3HHUKAIOIIUX MPU H3YYCHUH KUHETHKH
XUMHUUYECKUX PEAKLIMIL;

— TMPOBOJUTH AHAJIU3 U KPUTHUYECKU OLIEHUBAThH IOJIyYEHHBIE IKCIEPUMEHTAJIbHbIC TaHHbBIE,
00001maTe 1 fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OTIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3JIEKTPOXMMHUYECKHX METOJIOB MCCIEA0BAHUA Ul ONpEeSICHUs
TEPMOJIMHAMHYECKUX XapaKTEPUCTHK IEKTPOJIUTOB U XUMUYECKUX PEAKIINA;

— MeTOoJaMH OIpEAEICHUs] MOpAJKa U CKOPOCTH pEeaKLUHu, YCTAHOBJIEHMS JIMMUTUPYIOLIEH
CTaJNM U MEXaHU3Ma U3y4aeMON XUMHUUYECKOU pEaKLnH;

— HaBBIKAMHM  COCTaBJE€HMsI TrajJbBaHUYECKMX OJJIEMEHTOB Uil  LeJedl  omnpeieneHus
TEPMOJIMHAMHYECKUX XapaKTEPUCTUK U KOHCTAaHT PABHOBECHS UCCIIEyEMON PEeaKIIu;

— 3HAHUSMHU OCHOBHBIX 3aKOHOB XMMHYECKOW KHHETUKH, BIMSHUSA Pa3IUYHBIX (PAKTOPOB
(TemmepaTypbl, JaBJIE€HUS, KaTAIU3aTOPa) Ha CKOPOCTh XUMUUECKON PEAKIIUH.

3. Kpatkoe cogep:xaHue AMCHUTIIHHBI

Pa3zoen 1. Pacmeopul snekmponumos.

1.1. PacTBOpBI 3JEKTPOIUTOB B CTATUUECKUX YCIOBUIX

TepMoanHaMHuyeckoe OMHCAHME CBOMCTB PAacTBOPOB 3JIEKTPOIUTOB. AKTHUBHOCTH U

KO3 (UIIMEeHThl aKTUBHOCTH JJIEKTPOJIUTa M HOHOB B pPAcTBOpE, CpEJHHE HOHHbIE

K03 duIMeHThl aKTUBHOCTH. CBS3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEHEN HOHHOM aKTHUBHOCTHIO

Y KOHIIEHTpauuen anektponuta. HMouHas cuna pactBopa. [IpaBuno nmoHHoW cuibl. OCHOBHBIE

MOJIOKEHUST  DJIEKTPOCTATUYECKOW  TEOpPUM  CHIBHBIX  3ekTposuToB  JlebGas-Xrokkens.

[Ipenenbupiii 3akoH Jlebast-X1O0KKensi, BTOPOE W TPEThe MPUOIIKEHUS TEOpUH, Trpaduyueckoe

MPEACTABJICHUE 3TUX 3aBUCUMOCTEM.

1.2. PacTBOpBHI 3JEKTPOJIUTOB B JUHAMUUYECKUX YCIOBUAX
[TpoBoanuku snekrpudeckoro Toka I u Il poga, noHHAs U 3JIEKTPOHHAS MPOBOIUMOCTD.

VYnenbHas, MOJSpHAs M SKBUBAJICHTHAs SJIEKTPUYECKHUE IPOBOJUMOCTH, B3aUMOCBSA3b MEXKIY

HHUMU. 3aBUCUMOCTb YACJIbHON M MOJIIPHOM JIEKTPUYECKOU MPOBOJUMOCTEN OT KOHIIEHTPALIHH,

TEeMIIepaTypbl U TpHUpoAbl pacTBopHuTeNss. CKOpOCTh M MOJBMXKHOCTH (20COJIOTHAs CKOPOCTH

JBUKEHHS) MOHOB. 3aKOH HE3aBUCUMOTO JBHKEeHHsS MOHOB (3akoH Kombpaymia). IIpenensHbie

MOJISIPHBIE 3JICKTPOIMPOBOJHOCTH HOHOB. OcTaeTHBIM MeXaHU3M IepeHoca 3JIEKTPUYECTBA

MOHaMU T'HJIPOKCOHMS U rupokcuia. Yucna nepeHoca HOHOB. DIEKTPONPOBOJHOCTh PACTBOPOB

CWJIbHBIX AJIEKTPOJIUTOB, YpaBHEHHE KOpHS KBajpaTtHoro (ypaBHenue Konbpayma). [Ipumenenue

TEOPUH CHJIBHBIX AJIEKTPOJMUTOB JUIsl OOBSCHEHUS ANIEKTPO(GOPETUUECKOTO U PEaKCAllMOHHOTO

3G (dEeKTOB CHMKEHUS AJIEKTPONPOBOJHOCTH. BiusHHe moyiell BBICOKON HAINpPSHKEHHOCTH U

BBICOKOM 4YacTOThl NEPEMEHHOTO0 TOKAa Ha 3JEKTPOINPOBOJHOCTh pPacCTBOPOB. MeTOauKH

MU3MEPEHUS EKTPONPOBOAHOCTU. KOHIYKTOMETpHUUECKOE ONPEETICHUE CTEIEHU U KOHCTAHThI

JMCCOLMAIMU  CNAa0BIX AIIEKTPOJIUTOB, TEIJIOTHI, SHTPONUU U HHepruu [mbbca mporecca

JUCCOLMAlMU, PACTBOPUMOCTH MaJOPAaCTBOPUMBIX COETUHEHHM.

Pa3zoen 2. Dnekmpoxumuueckue cucmemvl (yenu,).

2.1. BJIC u 3neKTpOoAHBIC TTOTCHITHAIIBI

DNeKTpOXUMHUYECKHE CUCTEMBI (1ienH). Bo3HUKHOBEHME ckauka MOTEHLMaIa Ha TPaHULIe
pasznena npoBogHukoB I m II pona. /IBOMHON 3IEKTpUYECKHH CIOW. DIEKTPOXUMHMYECKUN

MOTEHIMAJ, rajJbBaHU-NoTeHIan. OOpaTUMble MEKTPOAbl U 0OpaTHUMbIE IEKTPOXUMUYECKHE

Henu  (9IeMEeHTHl). ONEKTPOABIIKYIIas CHJa TaJbBAHUYECKOTO DJIEMEHTAa, YCIOBHBIN

ANIEKTPOAHBIN MOTeHIMaNl (MoTeHuuan B BojaopoiHoi 1mkaiue). Cesa3p D/IC rampBaHMYecKO

LENU C WIEKTPOAHbIMU NoTeHuuanamu. [Ipasmio 3HakoB D/IC M 31EKTPOAHBIX MOTEHIUANIOB.

TepMoanHaMHuueckas Teopus rajlbBaHUYECKUX sBIEHUI. BbiBox M aHanu3 ypaBHeHus HepHcra,

BbIpaKarolero 3aBucumMocts JJIC ranbBaHMYECKOTO 3JEMEHTA OT aKTUBHOCTEW KOMIIOHEHTOB

ANIEKTPOAHON peakuuu. YpaBHeHue [uOO6ca-I'enbMronbia aas 3MEKTPOXUMHUYECKUX CHCTEM.

3aBucumocts D/[C ranbBaHUYECKOro 3JIeMeHTa OT Temneparypsl. Kiaccudukanus 31eKTpo10B:

IEKTPO/BI NIEPBOTO U BTOPOIO POAA, Fa30BbI€, OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE. Y pAaBHEHNE
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Hepucra 11 noteHuuana 3JeKTpoJoB BCEX BUIOB.

2.2. 'anpbBaHMYECKHUE IIEMEHTHI

Tunsl rabBaHUYECKUX AJIEMEHTOB: XUMHUUYECKUE, KOHIIEHTPALMOHHBIE, C IIEPEHOCOM, 0€3
nepeHoca. Jluddy3noHHbIH MOTEHIINAN, MEXaHU3M BO3HUKHOBEHHS M METOJBI €r0 YCTPaHEHUS
(cBemeHHMs K MHUHMMainbHOM BenuuuHe). Meroguka wusMepenuss OJC U 3I€KTPOIHBIX
MIOTEHIIUAJIOB. [IpumeHeHre MOTEHUHUOMETPUU JJIsl ONPEAENEHUS TEPMOIMHAMHUYECKUX
XapaKTePUCTUK XMUMHYECKUX pEeaKUUi, MNPOTEKAIOIIMX B TaJlbBaHUYECKOM LENH, KOHCTaHT
XHMUYECKOTO PAaBHOBECHS, aKTUBHOCTEH M KOA(P(HUIMEHTOB aKTHBHOCTH 3JIEKTPOJIUTOB, pH
pacTBOpPOB, TPOU3BEACHUS PACTBOPUMOCTH MAalIOPACTBOPUMBIX COEAMHEHUNH. XHUMHUYECKHE
HCTOYHUKHU TOKA.

Paszoen 3. Xumuueckas kunemuxa.

3.1. ®opmarnbHas KHHETHUKA

TepMoanHaMuueckass BO3MOXHOCTb Ipollecca W €ro MpakTHueckas (KMHETHYecKas)
ocyiiecTBUMOCTb. [Ipenmer u 3anaun xumudecko KHHETUKU. OCHOBHbIE MOHATHS (GOpMaIbHON
KMHETUKH: CKOPOCTh XUMHYECKOW PEaKIMH, MOJIEKYISPHOCTb, YAaCTHBIH M OOIIMH MOPSIOK.
OCHOBHOH MOCTYJIaT XMMHMYECKONM KHHETHKH, KMHETHUYECKOE YPAaBHEHHE CKOPOCTHU pEaKIUu.
KoHcTanTa CKOpPOCTH XMMHMYECKOM pEAKLIUH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTomasl
OTpeJieNieHus] CKOpocTell Xumuyeckux peakuuid. IIpocTeie (3rieMeHTapHbIE) M CIOKHBIE
peakiuu. KuHeTrka mpocThiX U (OpPMaIBbHO MPOCTHIX OJHOCTOPOHHUX T'OMOTE€HHBIX pEaKLUi.
Peakuuu nepBoro, BToporo u tperbero nopsakos. Juddepenimanbuas u uaTerpaibHas Gopmbl
KMHETUYECKUX ypaBHEHUH, KHWHETHYecKHe KpuBble. JInHelHOe MmpelcTaBiIeHHe KUHETHYECKHX
KPUBBIX JUIs PEaKUW{ pas3InYHbIX MOPSAKOB. Bpems momynpeBpamnienus. Peakunn HyneBoro
nopsiaka. Meron w30bITKa (M3omsiuu) OcCTBaiba OMPENETICHUST YaCTHBIX TOPSAKOB IO
COOTBETCTBYIOLIEMY peareHTy. JuddepeHunanbHple U MHTErpaibHble METOJbl ONpPENeICHUsS
nopsaka peakiuu. Paznuume KOHUEHTPAlMOHHOTO M BPEMEHHOro mnopsaakoB. CIoKHbIe
peakuuu. [IpyHIMII HE3aBUCHMOIO MNPOTEKAaHWs AIIEMEHTapHbIX peakiuil. OOpartumble U
napajiesibHble peakuuu mnepBoro nopsaka. JuddepeHuuanbHble ypaBHEHMsI, ONUCHIBAIONINE
CKOPOCTM 3THX pEakLUud, HMX HHTerpupoBanue. KuHeTHueckue KpuBble AN KaXIOro U3
pearupytomux  BemecTB.  [locienoBarenbHble  peakuu I-ro nopsaka. Cucrema
mddepeHInanbHbIX ypaBHEHUH, ONUCHIBAIOIIMX KHHETHKY IOCIEI0BATEIbHBIX pPEaKLUM.
Kunernueckue ypaBHEHHMs M KHHETHMUYECKHE KPHMBBIE U1 BCEX YYAaCTHHUKOB peakuuu. Bpewms
JNOCTMDKEHUS] MAaKCHMaJbHOM KOHIIEHTPALMU IPOMEXKYTOYHOIO BEIECTBA. 3aBUCHUMOCTh
MaKCUMaJIbHOW KOHLIEHTPALMM HPOMEXKYTOYHOI'O BEIIECTBA OT COOTHOIIEHUS KOHCTAHT
CKOpOCTEH OTZENbHBIX CTaAui MocieoBaTebHON peakuuu. [IpyHIun auMuTHpyomei craauu
HocjeoBaTeIbHOM  XuMudeckod  peakumu.  CranMoHapHBIH  pPEeXUM  IPOTEKAHUSA
[OCIEeIOBATEIbHBIX  peakiuil. MeToa  KBa3UCTAMOHAPHBIX  KOHLEHTpauud, o0nacTh
npUMeHeHus. BiusHue TemmepaTypbl Ha CKOPOCTh XMMMYECKOW peakLuu, NpUOIMKEHHOE
npaBuwio Baut-T'odda. YpaBHenune Appenuyca B auddepeHuanbHOl U HHTErpaabHol (opMme.
O¢¢dexTuBHAs SHEPrusl AKTUBALMM U HPEIIKCIOHEHLUANbHBIH MHOXHUTEIb, METOABl HX
OIIpe/IeNIEHUs U3 SKCIIEPUMEHTAIIbHBIX JAHHBIX.

3.2. Teopuu XUuMHYECKON KUHETUKHU.

Teopuss axtuBHbIX (OMHapHBIX) coymapeHuil (TAC). CkopocTh peakiuu Kak YHUCIIO
CTOJIKHOBEHHI aKTHBHBIX MOJIEKYN B €IMHMILY BpeMeHH. KoHCcTaHTa CKOpPOCTH OMMOJIEKYIIpHOM
peakuuu. OU3NYECKUM CMBICI MPEIIKCIOHEHIIMAIBHOTO MHOXMTENS M 3HEPTUU aKTUBALIUU B
paMKax TEOpHM aKTUBHBIX coynapeHuil. Crepuueckuil pakTop, HEOOXOJUMOCTb €0 BBEJICHUS B
KMHETUYECKOE YPaBHEHHE peakluu. JJOCTOMHCTBA U HEIOCTATKU TEOPUU aKTUBHBIX COYAAPEHUM.
MexaHn3M MOHOMOJIEKYJSIPHBIX Ta30BbIX peakuuil B pamkax TAC, cxema Jlunnemana.
HcrosnkoBaHue NPUYMH M3MEHEHMsI TNOPSAAKAa MOHOMOJIEKYISIDHOM peakuuu MpU H3MEHEHUU
JABJICHHUS.

Teopuss mepexoanoro cocrosiHus (aktuBupoBaHHoro komiuiekca) (TIIC umm TAK).
OcnoBuble nosoxkeHust TIIC, kuHernyeckas cxeMa peakiuu. [IoBEpXHOCTh MOTEHIMAIBHOMN
SHEpPruM, KOOpJAMHATa pEaKUuy, MyTh PEaKUUU. AKTUBUPOBAHHBIM KOMIUIEKC U €r0 CBOWCTBA,
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UCTUHHAs BSHeprus aktuBaiuu. CKOpOCTh pEAaKUMM — CKOPOCTh paclaja aKTHBUPOBAHHOIO
KOMILIEKCa (cxopocThb ero MIPOXOKICHUS yepe3 MOTEHIIUATBHBIN Oapnep).
KBasutepmonunamuueckass ¢opma ypapHerus TIIC, sHTambmus W SHTPONUS AKTUBAIIWH,
TPaHCMHUCCUOHHBIM KO3 ¢durment. CBsA3p  IHTAIBNUM  aKTUBAMU C 3 EeKTUBHOM
(3KCnIepUMEHTAIBHOM) SHEPTUeH aKTUBALINH.

3.3. ®OTOXMMHUYECKUE U LIEMTHbIE PEAKIIUU

@DOTOXMMHUYECKHE PEAKINU, TEPBUYHBIE W BTOPUYHBIE (POTOXHMMHYECKHE IPOIECCHI.
@otomuccormanuss U ¢poronus. PDortoduzmueckue (IE3aKTHBALMOHHBIC) MPOIECCH TPU
MOTJIONIEHUHN W3TydeHus. 3akoHbl (otoxumuu: ['porryca-llpenepa m Ditrmreiina-IlITapka.
KBanrtoBbiii Beixoa. KuHeTHka mnpoiieccoB, MpOMCXOIAUIUMX C ydacTHeM (DOTOBO3OYKIEHHBIX
Mousiekyin. Cencubunmuzaropsl, CeHCHOUTU3UPOBaHHBIE (OTOXMMHUYECKHE peakiuu. OCHOBHBIC
pasnuuus peakiuil ¢ GOTOXMMHUYECKUM M TEPMUYECKUM HMHUIUUpoBaHUHEM. DOTOXMMHUYECKHE
npoiieccsl B atMmocepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peakmuil, NPOTEKAOIIMX [0 LENHOMY MEXaHHU3MY.
OcoOeHHOCTH M OCHOBHBIE CTAaIUM LEMHBIX peakuuil. MexaHu3Mbl 3apOXKACHUS, Pa3BUTHUS U
oOpbiBa 1erield. JIMHEWHBI W KBaJApaTUYHBIA OOpHIB Ilemeill. 3BEHO MenH, JIMHA IIEMH.
Hepa3BeTBineHHbIe U pa3BETBICHHbIE LENHbIE peakiuu. KuHeTnka Hepa3BETBIEHHBIX LEMHBIX
peakiuii. Ctaguu pa3BETBICHHOM LENHOW peakiuu. BeposTHOCTH OOpbIBa M pa3BETBIICHUS
uenu. Pa3BuTue pa3BeTBIEHHBIX LEMHBIX peakluii BO BPEeMEHM, CTAllMOHApHBIM U
HECTAllMOHAPHBIH pEeXKUMbl TedeHHsl peakuuu. [IpenenbHble SBIEHHS B Pa3BETBIEHHBIX
peakuusx. HikHMI W BepXHUM Tmpenensl BOCIJIaMEHEHHs (B3pbIBAa) LIEMTHOM pEaKIMH.
[TosmyocTpoB BOCIIIIaMEHEHUS.

Pazoen 4. Kamanus.

['oMoreHHbIl1 W TreTeporeHHbIN KaTanu3. ABToKaTtain3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIUTUYECKUX peakiui. BiusHue karanu3zatopa Ha TEPMOAMHAMUYECKHE M KUHETUYECKHE
XapaKTepUCTUKH  XUMHUYECKUX  peakuuil.  CeleKTUBHOCTh  JICWCTBUA  KaTajlu3aTopa.
Karanutrueckass akTUBHOCTb, yZelIbHAas KaTaJIUTHYECKash aKTUBHOCTb. | OMOTE€HHBIN KaTajus.
CrnuTHBIN ¥ pa3feabHbId MEXaHU3Mbl KaTATUTUUYECKUX PEAKIMi, SHEPreTUUECKUE ruarpaMMbl
B3aMMOJICHCTBUS peareHToB ¢ Karanuzatopom. OO u cneruduIecKuii KUCIOTHO -OCHOBHBIH
katanu3. O¢deKkTuBHAasT KOHCTAHTAa CKOPOCTH peaKlMM, KaTalu3upyeMoil BelIeCTBaAaMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOWCTBaMHM. KaraquTudyeckue KOHCTAHTBI CKOPOCTH  PEAaKLUU.
l'eTteporennprii  katanus3. CKOpPOCTh  T'€TEPOr€HHO-KATAJTUTUUECKOW  peakuuu.  THuIbl
TeTepOreHHBbIX KaTalM3aTOpOB. 3aKOH JEHCTBYIOLIMX MOBepxHOcTed. Ponbp ancopbuuu B
reTeporeHHoM mnpouecce. Kuneruka rereporeHHO-KaTaJuTUYECKUX peaklunuid, He JIUMUTHPYEMbIX
muddysueit. OTpaBieHre KaTaan3aTopPOB.

4. O6beM yuyeOHOi TUCIUNTHHBI

4.1. Ounas opma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh

eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh M CHUILIHHBI 110 Y4eOHOMY ILUIaHY 5 180
KonTakTHasi paboTa — ayANTOPHbBIE 3aHIATHSI: 1,78 64
Jlexuun (Jlek) 0,89 32
[Tpaktueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOATENBHOE N3YUEHUE Pa3/I€]OB IUCHUIIIAHEI 2,22 80
JIK3aMeH 1 36
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTeCTalHs 1 0,4
IloaroToBka K 3K3aMeHy 35,6

Buja koHTpOJIA: JK3aMeH
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o B 3agerHbIX B actponom.
Bunsl yaeOHOM paboThI
eIMHUTIAX gacax
OO0mas TPyI0eMKOCTh JUCHHUIIJIMHBI 110 Y4eOHOMY MUIAHY 5 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 48
Jlexuu (JIek) 0,89 24
ITpaktnyeckue 3austus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
KoHTakTHas camocTosiTesbHas paboTa — —
CaMOCTOSATETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 2,22 60
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 1 0,3
[ToaroToBKa K 3K3aMeHy 26,7
Bua konTpoas: JK3aMeH
4.2. 3aounas hopma
Brgsl yae6HOR paGoTE! B 3aueTHBIX B akanem.
SIMHUTIAX gacax
OO0u1asi TPYA0€eMKOCTh AMCIUIJIMHBI 110 Y4e0HOMY IJIAHY 5 180
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 0,44 16
Jlexuu (JIek) 0,22 8
[Tpaktnyeckue 3austus (I13) 0,22 8
Camocrositesannasi padora (CP): 4,31 155
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 4,31 155
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTaIUs 025 0,4
[ToaroToBka K 3K3aMeHy ' 8,6
Bua konTpoJs: JK3aMeH
N B 3auerHbIX B actponom.
Byl yue6HO#M paboThI
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY ILJIAHY 5 135
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,44 12
Jlexuunu (Jlek) 0,22 6
[Tpaktnueckue 3anstus (113) 0,22 6
CamocrositesbHas padora (CP): 4,31 116,25
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 4,31 116,25
9K3aMeH 0,25 6,75
KonTakTHas paboTa — mpoMeKyTOYHAsI ATTECTAIIH 0,3
0,25
IloaroToBka K 3K3aMeHy 6,45
Bujx koHTpOJIA: JK3aMeH

AHHOTanusA padoveil MPOrpaMmMbl JUCHUILTIHHBI
«XuMHYecKasi KHHETHKA CHHTe3a oprannveckux coenunHenuin» (b1.B./1B.09.02)

1. eap JOUCHMIVIMHBI — OBJIAJETh 3HAHUSAMH 00 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSAX MPOTEKaHHUS XMMHMUYECKHX IIPOLIECCOB, MYTSIX BBIABICHHS METOJOB,
MIO3BOJISIIOIIMX YCTaHABJIMBATh IMPUPOY CKOPOCTh-ONPEAEISAIOEN CTaluN U JENaTh BBIBOJBI O
BO3MOYXHOM MEXaHU3ME peaKlu, IOHUMaTh POJIb KaTaJlu3a JUlsl XUMUUYECKON TEXHOJIOTUH.

2.B pe3yibrare HU3yYeHHMs JAUCUMILIMHBI oO0y4Yallnuiicsi Mo mporpamme
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0akajiaBpUAaTa JI0JI3KeH
Obnaoams cnenyromumu mpodeccuonansubivu (I1K) komneTeHnusIMu:

— CIIOCOOHOCTBIO IUIAHUPOBATH M MPOBOIUTH (DU3MUECKHE U XUMHUYECKHE SKCIICPUMEHTEHI,
MPOBOJUTH 00PabOTKY MX PE3yJIbTaTOB M OI[CHUBATH MOTPEIIHOCTH, BBIIBUTATh TUTIOTE3bI U
YCTaHABJIMBATh TPAHULIBI UX PUMEHEHUS, IPUMEHSATh METO/Ibl MATEMaTHYECKOTO aHalu3a 1
MOJICTUPOBAHUSI, TEOPETHYCCKOTO U IKCIIepUMeHTanbHOro uccienoBanus (ITK—16);

— TOTOBHOCTHIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOPUM U pElIeHUs
BO3HUKAIOMINX (PU3UUECKUX 3a/1a4, CAMOCTOATEIILHOTO MPHOOpeTeHus: GU3NIECKUX 3HAHUH,
JUTsl TIOHUMAaHUSI TTPUHITUIIOB pa0bOThI MPUOOPOB M YCTPOMCTB, B TOM YHUCIE BBIXOJSAIIUX 32
pe/esibl KOMICTEHTHOCTH KOHKpeTHOTO HamnpasieHnus (ITK-19).

3nams:

— OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEaKIIUA;

— TEOpUH XMMHYECKON KHHETHKH, IMYTH TEOPETHYECKOTO pacdyeTa CKOPOCTEH XHUMHUYECKUX
peaKkIyii ¥ OrpaHUYCHHS B TIPUMEHUMOCTH PACYETHBIX METOJIOB;

— OCHOBBI T€OpUH (POTOXMMHUECKHUX U IEMHBIX PEaKIUi, peakIuii B pacTBOpaX. 0COOCHHOCTH
WX CTaJIMMHOTO MPOTEKAHUS U YCIOBHS OCYIIECTBICHUS;

— OCHOBHBIE YEpPThl TOMOTEHHOTO ¥ TETEPOTEHHOTO KaTajln3a, TMPUYUHBI YCKOPECHHS
XMMHMUYECKOTO Mpolecca B MPUCYTCTBUU KaTanuzaTopa.

Ymemy:

— TPUMEHATh TEOPETHYECKHE 3HAHUS W OKCIICPUMEHTAIbHBIE METOJBl HMCCIIECIOBAHUS
(bU3UYEeCKON XMMHUHU IS PEHIeHUsT BOIMPOCOB, BO3HUKAKOIIMX MPH W3YYCHUH KUHETHKHU
XUMHUYECKUX PEAKIIHil;

— HaXOJUTh CKOPOCTh M YCTaHABIMBAThH MOPAIOK XUMHUUECKON peaKInu;

— TMPOBOJUTH AaHAJIM3 U KPUTUYECKU OLEHUBAThH IMOJIyYEHHBIE IKCIEPHUMEHTAIbHbIC TaHHbBIE,
000011aTh 1 1e7IaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHUSMHU OCHOBHBIX 3aKOHOB XHUMHYECKOW KHHETHUKH, BIMSHUSA PA3IUYHBIX (PAKTOPOB
(TemmepaTypbl, JaBlIEHUS, KaTaIU3aTopa) Ha CKOPOCTh XMMHUYECKOHN peaKInu.

— KOMIUIEKCOM METOJIOB OIPECIICHUS MOPSIKA U CKOPOCTH PEaKLUu;

— TMOAXOAaMM JJsi YCTAHOBJICHHUS JIMMUTHPYIOIIEH CTagud W MeEXaHH3Ma H3y4yaemoi
XUMHYECKON peaKInH.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Pa3zoen 1. Xumuueckasn kunemuxa.

1.1. ®opManbHas KUHETUKA

CKOpOCTh XMMHUYECKOW peaklrd, KOHCTaHTa CKOPOCTH, MOPSIOK U MOJEKYISIPHOCTH
peakiuu. Kunetnka HeoOpatumbix peakuuii 1-ro, 2-ro, 3-r0 W HYJIEBOrO MOPSIKOB.

Juddepenunanbaple U HHTETPabHbIE METOIBI OMpeieNieHuss mopsaka peakuuu. CloxHbIE

peakiuu. [IpuHIMO HE3aBHCUMOTO TMPOTEKAHHs dJIEMEHTapHbIX peakiuil. OOpaTuMsie,

napajuieNibHbIe U MOCeI0BaTeNbHbIe peakiuu 1-ro nopsaka. [IpuHIMI IUMUTHPYIOIIEH CTaIuu

MOCJIEIOBATEIbHOM XMMHYECKON peakiui. MeTo  KBa3UCTAalMOHAPHBIX KOHIICHTPAIHii, 00J1acTh

npuMeHeHus. BiusHue TeMreparypbl Ha CKOPOCTh PEakIH, MPUONMKEHHOE MpaBuio BaHT-

I'opda. YpaBuenue Appenuyca, nuddepeHuanbHas U HHTErpajibHble (OPMBI ypaBHEHMS.

DKcroHeHIManbHas ~ ¢opma  ypaBHeHUss  AppeHuyca. DHeprus  aKTUBallUu U

MPeIPKCIOHEHIINATBLHBI MHOKUTEb.

1.2. Teopun XUMHUYECKON KNHETUKHU

Teopun XUMUYECKOW KMHETHKH: TEOPHsI aKTUBHBIX COYIAPEHHUH M TEOPHs MEPEXOTHOTO
coctostHust TIIC (akTuBuUpoBaHHOTO KOMIUiekca). OcHoBHbIe mosokeHuss TAC, MmexaHu3m
akTuBauMu Molekyl. KoHcTaHTa ckopocTH OMMONEKYNISpHOU peakuuu. PUINYECKUI CMBICT

MPEIPKCIOHEHIINATLHOTO MHOXUTENS U JHEPruu aKTUBALlMM B paMKax TEOPHH AaKTHUBHBIX

coyaapenuit. Crepuueckuii ¢pakTop, HEOOXOIUMOCTh €T0 BBEJCHHS B KHHETHUECKOE YpaBHEHHE

peakiuu. JIOCTOMHCTBA M  HENOCTaTKM TEOPUU AaKTHUBHBIX coyldapeHui. MexaHu3Mm

MOHOMOJIEKYJISIpDHBIX Ta30BbIX peakiuii B pamkax TAC. Cxema Jlungemana. Teopus
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nepexoqHoro cocrosuus (akruBupoBaHHoro komiuiekca) (TIIC wmmu TAK). OcHoBHBIE
nonoxxeHus TIIC, kuneTnueckas cxema peakiuu. AKTUBUPOBAHHBIM KOMILIEKC U €r0 CBONCTBA.
[ToBepxHOCTh mMOTEHIMANBHOU »Hepruu. KoopamHata peakuuu, npouiab IMyTH peakluy,
SHEeprus aKTUBaLUU. OHTaNbNUS U SHTPOIUS aKTUBaLUH. HcTtonkoBanue
MPEIPKCIIOHEHIINATBHOTO MHOXHUTENS U CTEPUYECKOTO (DakTopa B paMKax TEOPUHU MEPEXOTHOTO
COCTOSIHUS. JIOCTOMHCTBA U HEJJOCTATKU TEOPUH.

1.3. ®oToXMMHUYECKHE peaKuu

@DOTOXMMHUYECKHE pEeaKIUUd. XUMHUYeCKHe M (PoTo(u3NYecKne CTaauH, BTOPUYHBIC
nporeccel. Kunernka doroxummueckux peakuuid. CeHCHOMIM3MPOBAHHBIE (POTOXMMUYECKHE
peaxkuuu.

1.4. llentubie peakuu

Lennple peakiuy, MEXaHHU3MBl 3apOXKICHMSA, DPA3BUTHUS U OOpbIBA  IIEMH.
HepasBeTBineHHbIe U pa3BETBICHHbIE LIETIHbIE PeakMK. BeposaTHOCTHAsI TeOpHUsl pa3BETBIEHHBIX
peakumii. IlpenenbHble sBIEHMS B LENHBIX PEAKUUAX, HUKHUM U BEPXHUU IPEIEIIbl
BOCIUIAMEHEHUS.

1.5. Kuneruka peakuuii B pacTBopax

Oco0OeHHOCTH TMPOTEKAHMUSI XUMUYECKHX peakuui B pacTBopax. KierouHsril >@Qexr.
Kunernueckas cxema nmpoTekaHus OMMOJIEKYISIpHON peakuuu B pacTtBope. [IpenenbHble ciaydyan
MpOTEeKaHUs peakuuu. beicTpbie (AMPPY3MOHHO-KOHTPOIUPYEMbIE) peakiuu, Auddy3noHHbIN
Ipeaesl KOHCTAHTBl CKOPOCTH peaknuu. YpaBHeHHe bpeHcrena-beeppyma. KuHeTnka MOHHBIX
peakuuii B pacTBopax. BiMsHME MOHHON CWIIBI pacTBOpa HAa CKOPOCTh PEAKUMUN C y4aCTHEM
noHOB. MakpokuneTtnka. Poip mud¢dy3sun B KHMHETHKE TeTepOreHHbIX peakuuil. Pasnmuunbie
pPeXKUMBI TPOTEKAHWsI PpEeaKuil (BHEIIHSS KWHETHYeCKas o00JIacTh, 00JIaCTU BHEIIHEH U
BHYTpeHHEH auddy3un).

Pasoen 2. Kamanus.

2.1. OCHOBHBIE 3aKOHOMEPHOCTH KAaTAJTUTUUYECKUX PEAKIIHI

OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTUYECKUX peakuuil. BnusHue kaTanuszatopa Ha
TEPMOJMHAMUYECKHE W KUHETHYECKHE IapaMeTpbl peakuuu. CeEEeKTHBHOCTh KaTalu3aropa,
KaTaJIUTHYECKasl aKTUBHOCTD.

2.2. 'oMOreHHsli KaTaIn3

CauTHBIA M pa3/ielbHbIl MEXaHU3Mbl KaTAIMTUYECKOTO JCHCTBUA. DHEPreTUYECKue
IMarpaMMbl  B3aUMOJEHCTBUSL peareHTOB ¢ Karaiau3atopoM. OOmmii u cneuuduyeckui
KHCJIOTHO-OCHOBHOW  KaTajus. Karanusz  koMIulekcaMH — TEPEXOJHBIX  METaJuIoB.
depMeHTaTUBHBIN KaTaaus.

2.3. I'eTeporeHHbIN KaTaaus.

I'ereporenHslii KaTanu3, ero oOmME 3aKOHOMEPHOCTH. AJCOpOLMs Kak cTaaus
IETEPOreHHOr0  Karajaus3a. [HuIbl TETEpOTreHHBIX KaTaau3aTOpOB. 3aKOH JIEHCTBYIOIIUX
noBepxHocTel. KnHeTnka rereporeHHbIX peakiui.

4. O6beM yuyeOHOi THCIUNTHHBI

4.1. Ounas dopma

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboThI

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 5 180
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,89 32
[TpakTnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonTakTHas camocTosiTenbHas pabora — —
CaMOoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUILINHBI 2,22 80
JIK3aMeH 1 36
KoHTakTHas paboTa — MPOMEXKYTOYHAs aTTeCTalHs 1 0,4
IloaroToBka K 3K3aMeHy 35,6
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Bujx koHTpoOJIA:

IK3aMeH

o B 3agerHbIX B actponom.
Bunsl yaeOHOM paboThI
eIMHUTIAX qacax
O01asi TPY/10eMKOCTh JHCIHUILIMHBI N0 YYeOHOMY IJIaHY 5 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 48
Jlexuu (JIek) 0,89 24
ITpaktuyeckue 3austus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocTositennsHast pabora — —
CaMoCTOsATENTFHOE U3YUYEHUE Pa3IeIOB UCITUTUTMHBI 2,22 60
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKYTOYHAST aTTECTAIHS 1 0,3
[ToaroToBka K 3K3aMeHy 26,7
Bua konTpoas: JK3aMeH
4.2. 3aounas hopma
Brsl yaeGHOR paGoTE! B 3aueTrHBIX B akanem.
SIMHUTIAX qacax
OO0uiasi TPyA0€eMKOCTh AUCHUIIMHBI 110 Y4eOHOMY IJIAHY 5 180
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,44 16
Jlexuu (JIek) 0,22 8
[Tpaktuueckue 3ansatus (113) 0,22 8
CamocrositesibHas padora (CP): 4,31 155
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSATETFHOE N3YUCHUE Pa3ICIOB AUCITUTUIMHBI 4,31 155
IK3aMeH 0,25 9
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIUs 025 0,4
IToaroroBka K 3K3aMeHy ' 8,6
Bua konTpoJis: DK3aMeH
N B 3auerHbIX B actponom.
Byl yue6HO#M paboThI
eIMHULIAX qyacax
O0mas TPyA0EeMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 5 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,44 12
Jlexuun (Jlek) 0,22 6
[Tpaktnueckue 3anstus (113) 0,22 6
CamocrositesbHas padora (CP): 4,31 116,25
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 4,31 116,25
IK3aMeH 0,25 6,75
KoHTakTHas paboTa — MpOMEXYTOYHas aTTeCTalHs 0,3
0,25
IloaroToBka K 3K3aMeHy 6,45
Bujx koHTpOJIA: JK3aMeH

AHHOTanusA pado4ye NPOorpaMMsbl M CHHUILIHHBI
«OCcHOBBI KBAHTOBOW XHMHUH opraHnyeckux coequnennii» (61.B./1B.10.01)

1. He.]'[b AUCHUIIJIMHBI — U3YYEHHUE OCHOBHBIX MOHATUN COBpCMCHHOI\/'I KBAHTOBOM XUMHUH
U KBAHTOBO-XUMHYCCKUX MCTOJOB pacCucTa CTPOCHHUA U CBOMCTB XHUMHYECKHX CUCTEM, BO
BBCACHHUU CTYACHTOB B KpPYI' OCHOBHBIX Hpe,[[CTaBJ'IeHI/Iﬁ 0 XMMHYECKOM CBSI3U H
MCKMOJICKYIIAPHBIX B3aHMOJICHCTBUAX M O3HAKOMJICHHM Ha 3TOM OCHOBE C 0COOEHHOCTSIMH
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XUMHYECKOH CBSI3HM B XUMHYECKHUX BEIIECTBAX M O0YCIOBIEHHBIX 3TUM CBONCTBAMH MATEpPUAJIOB;
B OCBOCHHH PabOThI ¢ OCHOBHBIMH KBaHTOBO-XHMHYECKHMMH KOMITBIOTEPHBIMH MPOTPAMMAMH,
HCIIOJIb3YEeMbIMH Ha MPAKTHKE.

2.B pe3syiabraTe u3yYeHHUsl JAUCHHUILUIMHBI oOyyaommiics Mo mNporpamme
0akaJlaBpUATA 10JIKEH

Obnaoams cienyromumu mpodeccnonansabivu (I1K) komneTeHIusIMHA:

— CIIOCOOHOCTHIO IUIAHUPOBATH M IMPOBOIUTH (PH3MUECKHE W XUMHUYECKHE DKCIICPUMEHTHI,
MIPOBOJUTH 00PaOOTKY MX PE3yJIbTATOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATH TUTIOTE3HI
YCTaHABJIMBATh TPAHUIIBI UX PUMEHEHUS, IPUMEHSATh METO/IbI MAaTEMaTHYECKOTO aHalu3a 1
MOJICIIMPOBAHUS, TCOPETUUECKOTO U IKCIIepuMeHTaIbHOro rccienopanus (ITK-16).

3nams:

— OCHOBHBIC TOJIO)KCHHUS KBAHTOBOW XHMHH, COBPEMEHHOW TEOPUM XWMHUUYECKOW CBS3U U
MEXMOJIEKYJIIPHOTO B3aMMOJICUCTBUSI W TIPUMEPHl €€ TPUMEHEHUsI K KOHKPETHBIM
XUMUYECKUM CHUCTEMaM;

— TPUHIUIBI  KOJUYECTBEHHOW XapaKTepu3allud AaTOMHOM U DJIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJIIPHBIX CUCTEM M TIOJIUMEPOB;

— OCHOBHBIE€ B3aMMOCBSI3U MEXJY DJEKTPOHHON CTPYKTYpOo U (U3UKO-XUMUYECKUMHU
CBOWCTBAMHM BEIIECTB, JICXKAITUE B OCHOBE YITPABJICHUS CBOMCTBAMH;

— BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XHMHUYECKHX PACYCTHBIX METOJOB H
00JacTH UX MPUMEHUMOCTH.

Ymemy:

— TPUMEHATh KBAHTOBO-XMMHYECKHE IMOJXOABI M METOJBI JUIsl pacdera, WHTEPIPETAluu W
MPEACKA3aHNs CTPOCHHUS U CBOKMCTB MOJIEKYJIIPHBIX CUCTEM M IOJMMEPOB.

Braoemy:

— DJIEMEHTAPHBIMHU HAaBBIKAMM IMPUMEHEHHSI KBAHTOBO-XMMHMYECKUX IMOAXOJOB M METOJOB H
MHTEPIIPETALMU PE3YyIbTaTOB MPHU PEIICHUH MPAKTUYECKUX TEXHOJOTHYECKHX 3aJady Hu
CTaHJAPTHBIMUA KBAHTOBO-XUMHYECKMMHU KOMITBIOTEPHBIMH ITPOTPaMMaMHU.

3. KpaTkoe coaep:kaHue 1 CHUILINHBI

Beseoenue. Ilpeamer KBaHTOBOW XuWMHH. PoJIb KBAaHTOBOW XHMHHU B OIKMCAHUH
XUMHUYECKUX SBICHUW M TMpPOLECCOB. B3aMMOCBA3b KIACCMYECKOM M KBAaHTOBOM Mojenen
MOJIEKYJL.

Pa3zoen 1. Obwue npunyunst K8aHMOBOU XUMUU.

1.1. OcHOBHBIC TPUOIMIKEHUS.

OCHOBHBIE TIOJIO)KEHUSI KBAHTOBOW MEXaHUKUA. BapHallMOHHBIA METOJ HaxOKJIEHUS
BOJIHOBBIX (QyHKUUU. [IpubnmkeHre HE3aBUCMMBIX YacTHll. MeToJ caMOCOrIacOBaHHOTO MOJIs
i atroMoB. [TpuOmimkeHne eHTpaIbHOTO MOJsA. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTHKU.

1.2. OgHOSNEeKTPOHHBIE M MHOTO3JEKTPOHHBIE BOJIHOBBIE (YHKIMU M METOJBI HUX
pacuera.

AHTUCUMMETPUYHOCTh  JJIGKTPOHHOH  BOJNHOBOM  ¢yHkumu.  CruH-opOuUTamy.
Herepmunant Crnelitepa. Beenenue B meronbl Xaptpu-®oka u Kona-lllsma, xumudeckas
TPaKTOBKa PE3yNbTaTOB. DJEKTPOHHbIE KOH(MUTYpallMM aTOMOB C TOYKH 3PEHHSI KBAaHTOBOM
XUMUHU.

Pa3zoen 2. Memoowl keéanmosotl xumuu.

2.1. MonekynsipHasi CTpYKTypa, dJIEKTPOHHAS KOPPEIISIIIHSL.

[Mpubmmkenne bopua-Onmenreiimepa, aguabaTUdYecKHii TMOTEHUIMAN U TOHATHE
MOJIEKYJISIpHON  CcTpykTypbl. Metonel  Xaptpu-®oka u Kona-Illbma g Moiexyssl.
[Mpubmuxenne MO JIKAO. DnekTpoHHas Koppemsuusa. MeTton KOHOGUTypalnOHHOTO
B3auMo/eiicTBus. Teopus Bo3myleHnd. PacueT sHepruu quccouaiii XuMUIeCKUX CBSI3EH.

2.2. Heommupuueckue U MOTydIMIUPUUECKUE METOIBI.

Uepapxus meTronoB kBaHTOBOM xumuu. Hesmnupuyeckas kBaHTOBasi XuMus. basucHeie
GYHKIUH A7 HEOMITUPUYECKUX PAcueTOB. ATOMHBIE M MOJIEKYIsIpHbIE Oa3ucHbIe Ha0OphI. Pob
0a3uCHBIX (DYHKIUN B ONMHUCAHUU CBOWCTB Monekyn. [lomysammupuyeckue mMeToisl. BaneHTHOe

185



npuOIIKeHne. T-31eKTpoHHOoe mpubmmwkenue. Merton [lappusepa-Ilomna-Ilappa. IIpocroit u
paclIUpeHHbII MeTOAbl XIOKKENA. TOYHOCTh KBAHTOBO-XMMHUYECKHMX PAcyeTOB CBOWCTB
MOJIEKYIL.

Paszoen 3. Xumuueckas cé:a3b u MeXCMONEKYIAPHbIE 83AUMOOCUCBUSL.

3.1. Xumuueckas CBsi3b M MEKMOJICKYJISIPHbIC B3aUMO/ICHCTBHSL.

OpOutanbHas KapTUHA XUMH4YECKOM cCBsi3u. KOHCTpyKTHBHass M JAECTPYKTUBHAs
uHTephepeHIys opouTaneil. MonekyaspHble OpOUTANM U UX CHUMMETpUHHAA KiIacCHU(UKAIIHSL.
Koppensimonnsie auarpamMmbl. DJIEKTPOHHBIE KOH(UTYpAIlUN IBYXaTOMHBIX MOJICKYI. AHaIu3
3aceneHHocTel opoutaneit no Mamuukeny. [lonsitue o 3apsgax u nopsakax cBs3ei.

[IpocTpaHCcTBEHHOE pacHpelesieHue 3JIEKTPOHHOM IIOTHOCTH M XMMMYECKash CBS3b.
MexmonekyaspHble B3auMoaecTBus. JlepopmanmoHHas 3JIEKTpOHHAsl IIOTHOCTh. Cuibl B
MOJIEKYJIaX.

3axnouenue. KBaHTOBass XMMUS KaK MHCTPYMEHT IIPOTHO3a B XUMHH.

4. O0beM yueOHOM THCHMIIINHBI

4.1. Ounas popma

. B 3adeTHBIX B akanem.
Bunel yue6HOM paboTh
SIMHUTIAX qacax
O0mas Tpy10eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIaHY 2 72
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,89 32
Jlexuun (Jlek) 0,44 16
JlabopaTtopusie 3ansatus (J1ab) 0,44 16
Camocrositesannasi padora (CP): 1,10 39,6
KoHTakTHas camocTosiTeNbHas padboTa — —
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIINHBI 1,10 39,6
3auem c oueHkoll. 0,01 0,4
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,01 0,4
3auer
Bun konrpoJs: N
C OLIEHKO¥

N B 3auerHbIx B actponom.
Bupr yue6HO#M paboThI

eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh IMCUUILIMHBI 110 Y4eOHOMY IUIAHY 2 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,89 24
Jlexuun (Jlek) 0,44 12
JlaGopaTtopHsie 3ansatus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 1,10 29,7
KoHnTtakTHas camocrosiTenbHas paboTa — —
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI 1,10 29,7
3auem c ouenkoi. 0,01 0,3
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,01 0,3

3aver
Bux koHTpoJs: .
¢ OLIEHKO¥
4.2. 3aounas ¢popma
Butsl yueGHOR paGoTE! B 3aueTHBIX B akagem.

eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IUIaHY 2 72
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 8
Jlexuuu (Jlek) 0,11 4
JIaGopatopusie 3ansTus (J1ad) 0,11 4
CamocrositesbHas padora (CP): 1,67 60
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KonTakTHas camocTositenbHast pabora — —
CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 1,67 60
3auem c oyeHkoi. 0,11 4
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,01 0,4
IToaroroBka k 3avery 0,1 3,6
3auer
Buja xoHTpoJs: .
C OLIEHKOI
. B 3agerHbBIX B actponom.
Bunpsl yaeOHOI paboThI
eIMHHIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILJIMHBI 10 Y4eOHOMY ILUIAHY 2 o4
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,22 6
Jlexumu (Jlek) 0,11 3
JlaGoparopusble 3aHsTHs (J1ab) 0,11 3
CamocrositesbHas padora (CP): 1,67 45
KoHTakTHas camocTosiTennbHast pabora — —
CamMoCTOSITENIbHOE U3YUYECHHUE PA3/IETI0B TUCIIUIIIIMHBI 1,67 45
3auem c oyenxoi: 0,11 3
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIIHS 0,01 0,3
IToaroroBka K 3auery 0,1 2,7
3auer
Bua xonTpoJs: .
C OLIEHKOM

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHBI
«BBeaeHue B xumuueckyo Texnosaoruio» (b1.B.J1B.10.02)

1. Heap aucuMmanHbl — chopmMupoBaTh 3HAHHS y OOydaromerocss B 00macTu

TEXHOJIOT'NH MOJIY4YCHUSA OpPraHn4CCKUuXx BC€IICCTB,
9KOJIOTHYCCKYIO 3HAYMMOCTHU IJIA Poccumn.

2. B pe3yabTare wu3ydyeHHs JUCHUILUIMHBI O00y4Yaromuiics

0akajiaBpuaTa J10JIKeH

PacKpbITh

cc 9KOHOMHUYECKYIO,

Mo mporpamMme

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komrnereHusIMu:

CIIOCOOHOCTBIO IUIAHUPOBATH U MPOBOJUTH (DU3MUYCCKUE U XUMHUYCCKUE IKCICPHUMEHTHI,
MPOBOJUTh OOpPabOTKY HMX pe3yJIbTaTOB M OICHUBATH IMOTPEIIHOCTH, BBIJIBUTAThH
TUIOTE3bl M YCTAHABIMBATH TPAHMILI WX TNPUMEHEHUS, MPUMEHSATh METOJIbI
MaTeMaTHYEeCKOr0 aHaIM3a U MOJCIIMPOBAHMS, TEOPETHUECKOTO U IKCICPUMEHTATIBHOIO
uccnepoBanus (ITK-16).
3names:
HCTOPHIO PA3BUTHS U OCHOBBI XMMHYECKON TEXHOJIOTHH;
HYKOHOMHUYECKYIO 3HAYMMOCTh XUMHUYECKHX TEXHOJIOTHIA.
Ymemn:
COOTHOCHTh  COBPEMEHHBIC JIOCTHXKCHHS XHUMHYECKOW TEXHOJIOTUM C  OOIeH
METO/I0JIOTHEH €CTECTBO3HAHNS,
COBEpIICHCTBOBAaTh W  pPa3BUBAaTh  CBOW  WHTEJUICKTYyaIbHBIH  YPOBCHb B
po(dhecCHOHALHOW JAEATEIIEHOCTH.
Bnaoemo:
OCHOBHBIMH MPHHIIUIIAMH CTPATETUU OPraHUYECKOTO CHHTE3a,;
MOHATUSAMH 00 OCHOBHBIX HAyYHO-TEXHHUYECKHX MPOoOIeMax U MEPCHEKTHBAX Pa3BUTHS
MIPOU3BOJICTBA OPraHMUYECKUX BEIIECTB.

3. Kparkoe conepxanue TuCHHILIHHBI:

I[I/ICLII/IHJII/IHH. «BBengeHne B XUMHUYCCKYHO  TCXHOJIOTHIO»  JACT 06y‘-IaIOIlICMy'CH

187



BO3MOKHOCTBb IOHATH COBOKYITHOCTDH CHeI_II/I(bI/I‘-IeCKI/IX OCO6€HHOCT€ﬁ XUMHUYCCKHX IMPOU3BOJACTB
Poccun, kotopbie UMEIOT CBOIO HCTOpHUIO pa3BuTHs. Oco0oe BHUMAHHE YJCNSIETCS ChIPbEBOM
0a3e CTpaHbl, a TaKXKE PACCMOTPEHHUIO OCHOBBI XHMHYECKOW TEXHOJIOTHMH B TOJyYCHHH
OpraHn4eCKuX BCHICCTB. Kaxkxosa ee POJIb B PA3BUTHUHU CTPAHBI U IUBUJIU3AlIUU B LICJIOM.

4.00beM y4eOHOI IUCHUIIUHBI:
4.1. Ounas popma

. B 3aueTHbIX B akanem.
Bunpl yaeOHOI paboThI
SIMHUTIAX qacax
O0mas Tpy10eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY ILUIAHY 2 72
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,89 32
Jlexuuu (Jlek) 0,44 16
JlabopaTtopusie 3ansatus (J1ab) 0,44 16
Camocrositesannasi padora (CP): 1,10 39,6
KoHTakTHast camocTosiTeNbHas paboTa — —
CamocTosITeTbHOE H3YUEHHE Pa3/IeioB JUCIUTUINHBI 1,10 39,6
3auem c oyenxoi: 0,01 0,4
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIIHS 0,01 0,4
3auer
Bua konTpoJs: .
C OLIEHKOM
o B 3auerHbIX B actponowm.
Buner yue6HOI paboTh
SIMHUTIAX qacax
O01asi TPY/10€MKOCTh THCIUILIMHBI N0 YYeOHOMY IJIAHY 2 54
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSL: 0,89 24
Jlexuunu (Jlek) 0,44 12
JlabopaTtopusie 3ansatus (J1ab) 0,44 12
CamocrositesibHas padora (CP): 1,10 29,7
KoHTakTHas camocTosiTeNbHasi paboTa — —
CaMOCTOSATEIbHOE U3YUYEHUE PA3ICIOB AUCITUILTMHBI 1,10 29,7
3auem c ouenkoil. 0,01 0,3
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 0,01 0,3
3aver
Bun konrpoJs: .
C OLIEHKOM
4.2. 3aounas popma
Brmst yae6HOM paGoTE! B 3aueTHBIX B akanewm.
CIIMHUIIAX Jacax
O0mas TpyA0EeMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 2 72
KonTrakTHasi paboTa — ayIMTOPHbBIE 3aHSITHSI: 0,22 8
Jlexuunu (Jlek) 0,11 4
JlaGopatopusie 3ansaTus (J1ab) 0,11 4
CamocrositesbHas padora (CP): 1,67 60
KonrakTHas camocrositenbHas paboTa — —
CaMoCTOATENBHOE N3YUEHHUE PA3/IETI0B IUCHUILIAHEI 1,67 60
3auem c oueHKol. 0,11 4
KonTakTHas paboTa — mpoMeKyTOYHAsI aTTECTAIIH 0,01 0,4
IloaroroBka K 3auety 0,1 3,6
3auer
Buja xoHTpOJIS: .
C OLICHKOI
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o B 3agerHbIX B actponom.
Bunsl yueOHOM paboThI
eIMHHIIAX qacax
O0mas Tpy10eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 6
Jlexuu (JIek) 0,11 3
JlabopaTtopusbie 3ansatusi (J1ab) 0,11 3
CamocrositesibHas padora (CP): 1,67 45
KonTakTHas camoctositensHast pabora — —
CaMOoCTOSTETbHOE U3yYEHUE Pa3/IeIOB JUCITUTUIMHBI 1,67 45
3auem c oyenkoi:. 0,11 3
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
IToaroroBka K 3auery 0,1 2,7
3auer
Buja xoHTpoJsi: .
C OLIEHKOW

4.5. IlpakTuKH

AHHOTanusA padoyeil NporpaMmabl Y4eOHOI NPAKTHKH: NPAKTUKHU 110 MOJTYyYEHHIO
NepPBUYHBIX MPO(eCcCHOHATBLHBIX YMEHHI M HABBIKOB, B TOM YHCJIe
NMEePBUYHbIX YMEHHU M HABBIKOB HAY4YHO-HCCJIe0BaTebCKOM AesaTesibHOCTH (B2.B.01(Y))

1. Ileab AUCHMILUIMHBI — TOJIYYCHHE CTYJACHTAMHU OOMIUX MPEACTABICHUN 00 OCHOBHBIX
BHUJIaX TPOJAYKTOB TOHKOIO OPraHMYECKOro CHHTE3a, 3HAKOMCTBO C XHMHYECKOM
TEXHOJIOTHEH HMX TMOJY4YEeHHs, a TaKXKe MOJydeHUE MEPBUYHBIX MPOPECCHOHATBHBIX
YMEHMH M HaBBIKOB ITyTEM CaMOCTOSITEILHOIO TBOPYECKOTO BBIMOJIHEHUS 3a/ad,
MOCTABJIEHHBIX IPOTPAMMOM MTPAKTHKHU.

2. B pe3yabrare H3yuYeHHs] UCHUILUVIMHBI 00yyYyawlIdiics N0 mporpamMmme
0akajiaBpuaTa J0JIKeH

Obnadams cnenyronumu npogheccuonanvrvimu (I11K) komrnereHusaIMu:

- CHOCOOHOCTHIO HCIIOJIB30BAaTh IpaBWJIa TEXHUKU O€30MACHOCTH, MPOU3BOJICTBEHHOM
CaHUTApHUH, MOKapHOH OE30MaCHOCTH W HOPMBI OXpaHbl TPyAd, U3MEPSTh U OLICHUBAThH
napaMeTpsl  MPOU3BOJACTBEHHOTO  MUKPOKJIMMATa, YpPOBHS  3albUICHHOCTH U
3ara30BaHHOCTH, [IIyMa, U BUOpaIMu, OcBeleHHocTH padounx mect (ITK-5);

- CHOCOOHOCTHIO TMPOBOJUTH AaHAJIU3 ChIPbS, MaTEpPUaJIOB M TOTOBOM MPOIYKIIHH,
OCYIIIECTBIIATH OIIEHKY pe3yabTaroB ananusa (I1K-10);

- CHOCOOHOCTBIO MJIAHUPOBATH U MPOBOJIUTH (PU3UUECKUE M XUMHUYECKUE SKCIIEPUMEHTHI,
MPOBOJAUTH OOpPabOTKY HMX pE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTATH
TUINOTE3bl M  yCTaHABJIMBATh TPAHUIBl WX TPUMEHEHHUS, TMPUMEHATH METOIBI
MaTeMaTH4eCKOr0 aHaIM3a U MOJEIMPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
uccinepoBanus (ITK-16);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHE CBOWCTB XMMHUYECKUX DJIEMEHTOB, COCIUMHEHHH U
MaTepHuaaoB Ha UX OCHOBE IS pelieHus 3aaad npodeccuonanbHoi aestensHocth (ITK-
18);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHS OCHOBHBIX (U3UYECKUX TEOPUHM Ui peuieHUs
BO3HMKAIOMIKNX (PU3NYECKUX 3a7a4, CaMOCTOSITENILHOTO MpUOOpeTeHusl (DU3HUECKUX
3HAHWM, Ui TOHMMAHUS TMPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXOJISAIIMX 3a MPEIEIbl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (11K-19);

- TOTOBHOCTBIO U3ydaTh HAay4yHO-TEXHUYECKYI0 HWH(GOpPMAIlMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoanus (I1K-20).
3namu:

- OCHOBHBIE KJIaCChl OPTaHUYECKUX COCTMHEHU;
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- OCHOBHBIE CIIOCOOBI M TEXHOJOTHYECKHE IMapaMeTphl IMPOW3BOJCTBA W/WIM CHHTE3A
OPraHU4YeCKUX COCTUHECHUM.

Ymemo:

- OmpenenaTh Kjacc ¥ Ha3HaYCHHE OPraHMYECKOro COeTUHEHHUs IO (JOpMyIIe U 10 BUY.
Braoemy:

- KOMIUJIEKCOM IePBOHAYATBHBIX 3HAHUH U MPEICTABICHUN 00 OpraHu3aluy IPOU3BOICTBA
Pa3IUYHBIX OPraHUYECKUX COCTUHCHHUI;

- HaBBIKAMHU M3JI0KEHUS MOJYYECHHBIX 3HAHWU B BUIEC OTYETA O MPOXOKICHUMU MPAKTHKH,
OTNMCAHUsl MCXOJHBIX MATEPUATIOB, TEXHOJOTHYECKON CXEMBbI MPOM3BOJCTBA, KOHTPOJIS
KauecTBa rOTOBOM MPOAYKIIHH.

3.Kpartkoe coaep:kanue JMCIHHUIJIMHbI:

VYyeOHast mpakTuka NpoBOAUTCS B 4 ceMmecTpe B (PopMe TEOPETUUYECKUX 3aHATUH U
JKCKYpCHH.

1. O3HakoMjieHHME C HCTOpPHEH MPOU3BOJCTBA W/WIM TNEpepabOTKU OPraHu4YecKUX
COCIMHEHUH, HCXOAHBIMU MTPOTYKTAMHU ISl UX TTOTYICHUSI.

Opranndeckue BEMIECTBA U UX MECTO B UCTOPHUH YesioBeuecTBa. [lepcriekTuBbl pa3BUTHS
(YHKIIMOHABHBIX MAaTEpUAJIOB HA KX OCHOBE.

[Tocemnenne TeMaTHYECKUX DKCIIOZUIINA MY3€€B U BHICTaBOK.

2. Tlocemenue NEHCTBYIONMIMX NPEINPHITHA TI0 TPOU3BOJCTBY WM TiepepaboTke
MMPOMEKYTOYHBIX MPOTYKTOB.

O3HakoOMJIEHHE C OCHOBHBIMU T€XHOJIOTHUYECKUMU CTAAMSIMU U CITIOCOOAMH MPOU3BOJICTBA
OPraHWYECKUX COCIMHECHHM, CBOMCTBAMU U3/ U 00JIACTAMH X TPUMEHEHUSI.

3. O3HaKOMJIEHHE C MEPCHEKTUBHBIMU HAyYHBIMU pa3paboTKkaMu B 00JacTU CO3AaHUS U
MIPUMEHEHHSI HOBBIX OpPraHUYECKUX COCUHEHHH pa3inuHoro HazHadyeHus. [locemenue HayqHbIX
nmaboparopuii Kadeap HW 3HAKOMCTBO C OpraHu3aiued paboThl B  HCCIEIOBATEIHLCKOM
JabopaTopu.

4. IloarotoBka oT4YeTa O MPOXOKJACHUN YICOHON MPAKTHKH.

4, O0beM y4yeOHOH TNPAKTHUKH: NPAKTHKH 10 TOJYYEHHI0O TEePBHYHBIX
npogeccHoHAIbHBIX YMeHHII U HABBIKOB, B TOM 4McCJie NEePBUYHbIX YMeHHil U HABBIKOB
HAYYHO-MCCJIe/I0BATeIbCKOM 1eATebHOCTH

4.1. Ounas dhopma

" B 3auetHBIX B akanem.
Bupr yue6HO#M paboThI

eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 108
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: — —
CamocrositesbHas padora (CP): 2,99 107,6
KonrakTHas camocrositenbHas paboTa — —
CaMocToATeIbHOE MOTYYeHUE U OCBOCHUE 3HAHWUN, YMEHHH U 299 107.6
HaBBIKOB B COOTBETCTBUH C IPOTrPaMMOii ' ’
3auem c oueHKoOI. 0,01 0,4
KonTakTHas paboTa — mpoMeKyTOYHAs ATTECTAIIHS 0,01 0,4

3auer
Buja xoHTpoOJIs: .
C OLICHKOH
o B 3agernsix | B actpoHoM.
Bunsl yaeOHOM paboThI

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4e0OHOMY IIAHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: — —
CamocrositesbHas padora (CP): 2,99 80,7
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KoHnrakTHas camocrosiTenbHas paboTa — —
CaMOCTOATEIbHOE U3YUEHUE PA3JIENIOB TUCIUILIMHBI 2,99 80,7
3auem c oyenkoir: 0,01 0,3
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTaIHS 0,01 0,3
3auer
Buja xoHTpoJs: .
C OLIEHKOI
4.2. 3aounas hopma
. B 3aueTHbIX B akanem.
Bunpl yaeOHOI paboThI
SIMHUTIAX qacax
OO01mas TPY1I0eMKOCTh TUCIHIJIHHBI M0 Y4eOHOMY TUIAHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHSITHUSI: — —
CamocrositesbHasi pa6ora (CP): 2,89 104
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMoCTOATENBHOE MOTYYEHHUE U OCBOEHUE 3HAHUN, YMEHUH U 289 104
HABBIKOB B COOTBETCTBHUH C TPOTPAMMOT ’
3auem c ouenkoii. 0,11 4
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,01 0,4
[ToaroroBka k 3avery 0,1 3,6
3auer
Bua xonTpoJs: .
C OLIEHKOM
N B 3aueTHbBIX B actponom.
Bupr yue6HO#M paboThI
eIMHUIIAX qacax
O01asi TPY/10€MKOCTh THCIUILIMHBI N0 YYeOHOMY IJIAHY 3 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: — —
CamocrositesibHas padora (CP): 2,89 78
KonTakTHas camocTosiTenbHas pabora — —
CamocrosiTeIbHOE TIOJYYECHUE U OCBOCHHE 3HAHHMW, YMEHUH U 589 78
HABBIKOB B COOTBETCTBUH C TIPOTPAMMOM '
3auem c ouenkoii. 0,11 3
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,01 0,3
[ToaroroBka k 3auety 0,1 2,7
3auer
Bun konrpoJs: .
C OLEHKOH

IIpousBoacTBeHHAs MPAKTHKA: HAYYHO-HCCIeA0BaTe NbcKas padora (b2.B.02(H))

1. Ileab HAYYHO-HCCJIENOBATENBCKONH PadoThl — (hopMUpoBaHHE MPOPECCHOHATBHBIX
KOMIETEHIMI  TOCPEJCTBOM  IUIAHUPOBAaHMS M OCYUIECTBICHHMS  HKCHEPUMEHTAIbHOM
NeATeNbHOCTY Ha OCHOBaHMM HW3YYEHHBIX JMCUMIUIMH, B TOM 4HCJIE CHEHUAIbHBIX, U
CaMOCTOSITENIbHO N3Y4YEeHHON MH(OpPMAIHH.

2. B pe3yabTate H3y4eHHs JMCUMILIMHBI 00y4AKOIMIiCA JOJIKEH:

Obnadams cnenyromiuMu npogheccuonanvnvimu (I1IK) komnereHmusaMu:

- CHOCOOHOCTBIO MJIAHUPOBATh M MPOBOJUTH (PU3MUYECKHE M XUMHUYECKUE IKCIEPUMEHTHI,
IPOBOJIUTH OOpabOTKYy HMX pE3ylIbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIABUIaTh
TUTNOTE3bl W yCTaHABIMBATh TPAHUIBI WX TPUMEHEHHUS, MPUMEHATH METOJbI
MaTeMaTH4YeCKOTO aHaJM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U HKCIEPUMEHTAIHHOTO
uccnenoBanus (I[1K-16);
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- TOTOBHOCTBIO MPOBOJUTH CTAaHAAPTHBIE M CEPTU(DUKAIIMOHHBIC UCIIBITAHUS MaTepPHaJIoB,
U3JIeHid ¥ TexHosorndeckux npoueccos (I1K-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHME CBOMCTB XMMUYECKUX DJIEMEHTOB, COCIMHEHUM U
MaTepHaJIOB HA MX OCHOBE JUIS peuieHus 3aaay npodeccuonansHon aestensHocta (ITK-
18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS OCHOBHBIX (DM3MYECKMX TEOPHH IS PElICHHS
BO3ZHUKAIOMNX (PU3MUYECKUX 3a/a4, CaMOCTOSTEIBHOTO TPHOOpPETeHUsT (PUIUIECKUX
3HAHMUM, U1 NOHMMAHUS NPUHLIMIIOB pabOThl NPUOOPOB M YCTPOWCTB, B TOM 4YHCIIE
BBIXO/ISIIIMX 32 MPEeesibl KOMIIETCHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

- TOTOBHOCTBIO H3ydaThb HAYYHO-TEXHHUYECKYI0O HMH(DOpPMAIUIO, OTCYECTBEHHBIA |
3apyOeKHBI OMBIT 10 Tematuke uccienopanus (I1K-20).
3uamo:

- TOPSIOK OpraHU3alH, IIIAaHUPOBAHUS U MPOBEJEHNS HaydHO-UCCIEA0BaTENbCKUX paboT
C HCIMOJb30BAHUEM IOCIETHUX HAYYHO-TEXHUUECKHUX JOCTH)KEHHMH B 00JacTH TOHKOTO
OpraHMYECcKOro CUHTE3a;

- TEOPEeTUYECKHE OCHOBBI IIOJIy4€HUS U TPUMEHEHHE HOBBIX IPOJYKTOB TOHKOIO
OpraHMYECcKOro CUHTE3a;

- METOJbI U MOJXOJbI MO OILEHKE CBOMCTB M XapaKTEPUCTHK HOBBIX MPOAYKTOB TOHKOTO
OpraHMYEeCcKOT0 CHHTE3A.

Ymems:

- OCYIIECTBIISATh IOHUCK, OOpaOOTKYy M aHajdu3 Hay4yHO-TEXHHUYECKOW HHpopManuu o
NpOQUII0 BBIMOJHAEMON paboOThl, B TOM 4YHUCIE C MPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHI;

- paboTaTb Ha COBPEMEHHBIX MPUOOpaXx M YCTAHOBKAX, OPraHU30BBIBATH IIPOBEICHHE
HKCIIEPUMEHTOB M UCIBITAHUN, IPOBOANUTH UX 00pabOTKYy M aHAIU3UPOBATH PE3YJIbTATHI;

- TPUMEHATh TEOPETHUYECKHE 3HAHMSA, MOJYYEHHbIE NPH MU3YyYEHUU €CTECTBEHHO-HAY4HBIX
JUCLUIUIMH AJI1 UHTEPIPETALMK SKCIEPUMEHTAIbHBIX JaHHBIX.

Bnaoems:

- HaBBIKAMHU OOpaleHusi C HAayYHOW W TEXHUYECKOW JIMTEpaTypod M BBICTpAaUBaHHE
JIOTMYECKUX B3aUMOCBSI3€H MeX /1y Pa3IMYHbIMU JIUTEPATYPHBIMU UCTOUHUKAMU;

- HaBBIKAMU MOCTPOEHUS MPUUYUHHO-CIIEJCTBEHHBIX CBS3€H MEXy IKCIEPUMEHTAIbHBIMU
U TEOPETUYECKUMU TaHHBIMHU.

3. Kpartkoe coaep:xanue JUCHMILIUHBI:

B nponiecce ocBoeHUS TUCIUIIIIMHBI O0Y4YaIOIHUICS JOJHKEH OATOTOBUTH M IIPEICTABUTH
K 3alllUTe HAy4YHO-UCClenoBareibekyo padoty (HUP), BeIMoONHEHHYI0 HA COBPEMEHHOM YPOBHE
pPa3BUTHUS HAYKHM M TEXHUKU M COOTBETCTBYIOIIYIO BHIOPAaHHOMY HANpaBIECHUIO MOJATOTOBKU H
nporpamMme oOyueHusl.

B npexncrasnennoi k 3amure HUP nomwkHBl moyduTh pa3BUTHE 3HAHUS U HaBBIKH,
MOJIyYeHHBIE OO0YydYaromKUMca IMPH OCBOCHMM MpOorpaMMbl OakaiaBpuara, B TOM YHCIE IMPHU
M3y4YeHUU chneuuanbHbix aucuuiuinH. [IpencraBnennas k 3amure HUP nomkna coxmepxkath
OCHOBHBIE TEOPETUYECKHUE IIOJOKEHUSA, DKCIEPUMEHTAIbHBIE PE3YyJIbTaThl, IPAKTUYECKUE
JOCTHYKEHHS ¥ BBIBOJIBI IO paboTe.

4. O0beM NPOU3BOACTBEHHOI NPAKTHKH: HAYYHO-HCCJIEI0BATEIbCKONH PadoThl
4.1. Oynas dpopma

o B 3aueTHBIX B akagem.
Bunsl yueOHOM paboThI

eIMHHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 64
[Ipaktuueckue 3ausarus (113) 1,78 64
CamocrositesbHas padora (CP): 1,21 43,6
KonTakTHas camocTosiTeNibHast paboTta — —
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CaMocCTOATENBHOE MOIYYEHUE U OCBOCHUE 3HAHWW, YMEHUH U 121 436
HABBIKOB B COOTBETCTBUH C IIPOTPAMMOMA ’ ’
3auem c oyenkoir: 0,01 0,4
KonTakTHas paboTa — MPOMEXKYTOUYHAsl aTTECTAIHS 0,01 0,4
3auer
Buja xoHTpoJs: .
C OLIEHKOI
. B 3agernsix | B actpoHoMm.
Bunpsl yaeOHOI paboThI
SIMHUTIAX Jacax
OO0uasi TPy10€eMKOCTb AUCHUIIMHBI 110 Y4€0HOMY IJIAHY 3 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,78 48
[IpaxTnueckue 3anstus (113) 1,78 48
CamocrositesibHas padora (CP): 1,21 32,7
KonTakTHas camocTosiTennbHasi pabora — —
CaMoCTOATENBHOE MOTYYEHHUE U OCBOEHUE 3HAHUN, YMEHUH U 121 327
HABBIKOB B COOTBETCTBHUH C IIPOTPAMMOM ’ ’
3auem c oyenxoi: 0,01 0,3
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIHS 0,01 0,3
3auer
Bua xonTpoJs: .
C OLIEHKOM
4.2. 3aounas popma
o B 3aueTHBIX B akanem.
Bunpr yue6HO#M paboThI
eIMHUIAX qacax
O0mas Tpy10eMKOCTh IMCHHUILJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSATHS: 0,61 22
[Tpaktuueckue 3ansatus (113) 0,61 22
CamocrositesibHas padora (CP): 2,28 82
KoHnTtakTHas camocrositesnbHas paboTa — —
CaMocToATeIbHOE MOTYYeHUE U OCBOCHUE 3HAHUN, YMEHHUH U 208 82
HABBIKOB B COOTBETCTBUH C IPOrPaMMOit ’
3auem c ouenkoll. 0,11 4
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,01 0,4
ITonroroBka K 3a4éty 0,1 3,6
3auer
Bujg koHTpOJIS: .
C OLIEHKO¥
N B 3aueTHbIX B actponom.
Buner yue6HOI paboTh
eIMHULIAX qyacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 3 81
KonrakTHasi paboTa — ayIMTOPHbBIE 3aHATHS: 0,61 16,5
[Tpaktueckue 3anstus (I13) 0,61 16,5
CamocrositesbHas padora (CP): 2,28 61,5
KonrtakTHas camocrositenbHas paboTa — —
CamocrosiTenbHOE TOJTy4Y€HHE M OCBOCHHE 3HAHWH, YMEHUH U 508 615
HABBIKOB B COOTBETCTBHUH C MTPOTPAMMOit ' '
3auem c oyeHKoi. 0,11 3
KoHTakTHas paboTa — MPOMEXKYTOYHAsl aTTeCTalHs 0,01 0,3
IToaroroBka K 3a4é€ty 0,1 2,7
3auer
Buja xoHTpOJIS: .
C OLICHKOI
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AHHOTanus padoueii nporpammsl [Ipon3Bo/ICTBEHHOH MPAKTUKH:
NMPAKTHKHU M0 MOJy4eHUI0 MPO(heCcCHOHATBHBIX YMEHUI
U onbITa npoeccuonanbHoii AeareabHocTu (b2.B.03(I1))

1. Ilesib MPAKTUKH — TTPAKTHYCCKOE U3YUICHHUE TEXHOJOTUICCKUX IIHUKJIOB IPOW3BOJICTBA
OpPraHWYECKUX COCTUHCHUI U MAaTePHAJIOB HA KX OCHOBE, CTPYKTYPBI MPEANPUSITHS, METOIOB
U OCOOCHHOCTEH YIpaBIIEeHHS IMPOU3BOJCTBEHHBIM IMporeccoM. {DopMupoBaHue Yy
00yJaronierocss CrioCOOHOCTH BOCIPOU3BOANTH TEXHOJIOTHUECKUE TPOIIECCHI MMPOU3BOJICTBA
OpPraHWYECKUX COCAMHCHHUI U MaTepUAIOB HA MX OCHOBE, B COOTBETCTBUU C PETIIAMEHTOM.

2. B pe3yabTare n3yueHus AMCHUINIHHBI 00yYAIOMMIACS I0JIKEH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) komnereHusamu:

- CHOCOOHOCTBIO U TOTOBHOCTBIO  OCYIIECTBIISITh TEXHOJIOTMYECKHMH MpOIEcC B
COOTBETCTBUU C PEIJIAMEHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEACTBA Ul U3MEPEHUS
OCHOBHBIX [TapaMeTPOB TEXHOJOTUYECKOTO Mpoliecca, CBOMCTB chIpbs U npoaykuun (I1K-
1);

- TOTOBHOCTBIO TPHMEHATh AQHAJUTHYECKHE W  YHCJICHHBIE METOJbl  PEUICHHS
MOCTABJIEHHBIX 3ajlay, MCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJIOTHH,
MPOBOJUTH 00pabOTKYy HMH(OpPMAIMKM C HCMOJIb30BAaHUEM MPUKIAJAHBIX MPOTPAMMHBIX
cpenctB  cepsl  mpodeccHoHANbHOM — IESATENBbHOCTH,  HMCHOJNb30BaThb  CETEBBIE
KOMITbIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBoel mpodeccuoHanpHOW 00sacTy,
MaKkeThl TMPHUKIAJHBIX MpOrpamMMm JUid pacyeTa TEXHOJOTMUYECKUX MapaMeTpoB
obopynosanus (I1K-2);

- TOTOBHOCTHIO MCIOJIb30BaTh HOPMATUBHbBIE JOKYMEHTHI MO Ka4eCTBY, CTAaHAAPTU3ALUU U
cepTuUKaLMM TPOAYKTOB U H3JAEIHI, DIEMEHThl SKOHOMHMYECKOTO aHajiu3a B
npaktuyeckoit aestenpaoctu (I1K-3);

- CHOCOOHOCTHIO TPUHHUMATh KOHKpPETHbIE TEXHHYECKHE pelIeHuss MNpu pa3paboTke
TEXHOJIOTMYECKHUX MPOLECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTUHU C yIETOM
9KOJIOTHYECKUX MmocieacTBUi ux npumencaus (ITK-4);

- CHOCOOHOCTHIO HCIIOJIB30BAaTh IPaBWJIa TEXHUKU O€30MACHOCTH, MPOU3BOJICTBEHHOM
CaHUTApUH, MOKapHOKH OE30MaCHOCTH U HOPMBI OXPaHbI TPYJa, U3MEPSATh U OIICHUBAThH
napaMeTppl  MPOU3BOACTBEHHOTO  MHUKpPOKJIMMATa, YPOBHS  3albUICHHOCTH U
3ara30BaHHOCTH, [IIyMa, U BUOpaIMu, OcBeleHHocTH padounx mect (ITK-5);

- CHOCOOHOCTHIO HAJIAXXUBATh, HACTPAWBATh M OCYIIECTBIATH MPOBEPKY 0OOPYAOBAHUS U
nporpammHubix cpeacts (ITK-6);

- CIOCOOHOCTHIO MIPOBEPSATH TEXHUYECKOE COCTOSIHUE, OpraHU30BbHIBATH
NpOQUIAKTUYECKUE OCMOTPBI M  TEKYIIUH pPEMOHT 00OpYyAOBaHUSA, TOTOBUTH
00opymoBaHHE K PEMOHTY M IPUHHUMaTh 000pynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M SKCILTyaTallii BHOBb BBOAUMOT0 obopynoBanus (ITK-8);

- CHOCOOHOCTBIO  AHAIM3MPOBATH  TEXHUYECKYI  JIOKyMEHTAlHMIO, noouparthb
00opyI0oBaHKEe, TOTOBUTD 3asIBKH Ha MproOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO TPOBOAMUTH AaHAJIM3 ChHIPhS, MaTepUaioOB W TOTOBOM MPOAYKIIMH,
OCYILECTBIISATh OLICHKY pe3yabraToB aHanusa (I1K-10);

- CHOCOOHOCTBIO BBISBJIATE M YCTPAHATH OTKJIOHEHHMS OT PEXKUMOB  pabOThI
TEXHOJIOIMYECKOr0 000pyI0BaHHs U ITAPaMeTpoB TexHoIorndeckoro mpouecca (ITK-11);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHME CBOMCTB XMMHMYECKHX 3JIEMEHTOB, COCIUHEHUN U
MaTepHaJloOB HAa UX OCHOBE VIS PElIeHUus 3a/1au npodeccuoHanbHol nesrenbHocTr (ITK-
18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUSA OCHOBHBIX (DM3MYECKMX TEOPHH MAJsl pEelIeHUs
BO3HUKAIOMIMX (U3NYECKUX 3aJad, CaMOCTOSITEJIBHOIO MNPHOOpeTeHHus (U3NUECKUX
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3HAaHUH, Ui TOHUMAaHWUA TPUHIMUIOB pabOTHl MPUOOPOB M YCTPOWCTB, B TOM 4YHCIE

BBIXO/ISIIMX 32 MPeeiibl KOMIIETCHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19);

- TOTOBHOCTBIO H3ydaThb HAYYHO-TEXHMYECKYI0 HMH(OpMAIMIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccaenoBanus (I1K-20).
3uams:

- TEXHOJOTMYECKHEe TPOLECChl W  OCHOBHOE TEXHOJIOTUYECKOE  00O0pyAOBaHUE,
HCIIOJIb3YEMOE B IIPOU3BOACTBE OPraHUYECKUX COCIUHEHUN U MAaTEPUAJIOB HA X OCHOBE;

- OCHOBHBIE TIPHHIIHIIBL, METOIBI M (HOPMBI KOHTPOJIS TEXHOJIOTHUECKOTO TIPOIIECCa M KauecTBa
[IPOAYKLIMH;

- OCHOBHBIE HOPMATHBHBIC JIOKYMEHTHI IO CTaHIAPTH3ALUH U CEePTH(HOUKAINH TPOTYKIIUH
MIPEIIPUATHN 110 TIPOU3BOJACTBY MOHOMEPOB, ITOJIMMEPOB U MAaTEpUAJIOB HA UX OCHOBE;

- IpaBWJIa TEXHHUKH O€30MacHOCTU W MPOU3BOACTBEHHOH CAHUTApHH; OPraHU3ALUOHHYIO
CTPYKTYpPY NPEANPUSITHS.

Ymemo:

- HCNOJIb30BaTh TEXHUYECKHE CpEACTBA JUII H3MEPEHHs OCHOBHBIX I1apaMETPOB
TE€XHOJIOTMYECKOr0  Ipollecca, CBOMCTB  ChIpbS M NPOAYKLIUH  MPEANPHUSATHI
OpraHUyYecKoro npous;

- aHaJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIMIO, PEaTU30BbIBaTh Ha MPAKTUKE TPeOOBaHMS
HOPMAaTUBHOM TOKyMEHTAI1H.

Bnaoemy:

- METOJaMU TMPOEKTHUPOBAHMS TEXHOJOTMUYECKUX JIMHUH, MNOA00pa TEXHOJIOTHYECKOTO
000py/I0OBaHUs U YIIPABIIEHUS TEXHOJIOTMUYECKUMHU IIPOLIECCAaMH MPOU3BO/ICTBA;

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJIOTMUECKHUNA MPOIIECC B COOTBETCTBUM C
PETIIaMEHTOM.

3. Kparkoe cogep:xaHue NpPoOU3BOACTBEHHON NMPAKTUKM:

IIpousBoaCTBEHHAS IPAKTHKA COCTOUT U3 JBYX JTaIlOB!

® 03HAKOMJICHHUE C TEXHOJIOTUSAMU OPTaHUYECKUX ITPOU3BOJICTB;

® IIPAKTHYECKOE OCBOCHHME TEXHOJIOTMYECKMX IPOLECCOB M METOJOB UX KOHTPOJIA Ha
KOHKPETHOM MpPEIPUATHH 10 TPOU3BOACTBY OPraHMYECKHX BEIIECTB (MHIMBHIyalbHOE
3aJ1aHue).

a) O3HaKOMJIEHHE C TEXHOJIOTHSIMM IPOU3BOJICTB MPOJYKTOB TOHKOTO OPraHUYECKOTO
CHHTE€3a OCYIIECTBIISIETCS B BUJAE SKCKYpCUI Ha NpPEeIIpUATUS COOTBETCTBYIOLIETO MpPOQUIIs.
IIpu nocemeHuy IpeaIpusATHs U 03HAKOMIICHUH C €r0 JIesTeIbHOCTbIO, O0yJaroluiics JODKEeH
YCBOUTH MaTepHai, HE0OXOIUMBIH JUIsl TOATOTOBKH OTUYETA IO MIPAKTUKE.

OT4er 1o NpakTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIIPABKY O NPEANPUATHHY;

- HOMEHKJIaTYpPY BBIIIYCKaeMOM IPOAYKLUY;

- BUJIbl M1 HOPMBI Pacxo/ia ChIPbEBbIX MaTEPUAJIOB;

- OIIMCAaHUE OCHOBHBIX TEXHOJIOTMYECKUX IEPEEIIOB IIPONU3BO/ICTBA;

- METOJIbl U POPMBI KOHTPOJISI TEXHOJIOTMYECKHX MPOLIECCOB;

- MEpONpUATHS N0 YCTPAHEHUIO OTKIOHEHMH (HapylleHWH) peXHMHBIX HapaMeTpOB
paboThI 000PYIOBaHUS U TEXHOJIOTMYECKHUX MPOLIECCOB.

6) IIpakTHueckoe 0CBOEHHE TEXHOJOTHYECKUX MPOIIECCOB HA KOHKPETHOM NPEANPUSTUH
oOyJaromuiicss OCYIECTBIAET B COOTBETCTBMM C WHAMBHJYAIbHBIM 3aJlaHMEM IO NpaKTHKE,
KOTOPO€ BKJIKOYAECT:

- U3y4EHHE aCCOPTUMEHTA BBIITYCKAaEMOW MPOIYKIIMH, UX BUJIOB U MApOK;

- TpeboBanus [OCT P u apyroit HopMaTuBHON JOKYMEHTAIIMU K Kau€CTBY BBIITYCKaeMO
IIPOJTYKIINH;

- U3y4EHHE ChIPbEBBIX MATEPHAJIOB U METOI0B BXOJJHOTO KOHTPOJIS;

- U3y4EHHUE NapaMeTPOB TEXHOJOTNYECKOTO MPOIiEcca, IPETYyCMOTPEHHBIX B PETJIAMEHTE,
U METOJIOB €r0 KOHTPOJIS;

- moJpoOHOE OMHMCaHuE BUAA M THUIA 00OPYJOBAHUS JUIS OCYIIECTBICHUS KOHKPETHOTO
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TCXHOJIOTMYCCKOI'O IIpOo1EeCCa;

- TEXHUKY O0€30MacHOCTH W JeHCTBUsA pabodero mepcoHana IpH Ype3BbIYANHBIX

CUTyalluiX.

[Ipu BBIMOTHEHWN WHAWBUAYAJIHLHOTO 33JaHUS CTYACHT JOJDKEH cOOpaTh CBEICHHS TI0
CTPYKTYpE MPEANPHUATHS, METOJIaM YIIPABIICHUS, CHCTEME COBITAa TOTOBOM MPOIYKIUH.

4. O0beM  NPOM3BOJACTBEHHOW  MPAKTHKH:  MNPAKTUKH MO0  MOJYYEHHIO
npodeccHoHAIBHBIX YMEHH H ONBITA MPO(eCCHOHATLHOM NeATeJILHOCTH :
4.1. Ounas popma
Brjtsl yaeGHo#H paboTs! B 3aueTHBIX B akanem.
SIMHUTIAX Jacax
OO0mas TPyI0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY MUIAHY 3 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHSITHUSI: — —
CamocroniTesannasi padora (CP): 2,99 107,6
[Tocemenne npeanpuATHA 10 IPOU3BOICTBY IIPOIYKTOB 1 36
TOHKOTO OPraHUYECKOTO CHHTE3a
Pabota Ha npeanpuaATHN 0 UHAUBHUAYAILHOMY 3aJIaHUIO 1,5 o4
[TonroroBka oT4yeTa Mo MpaKkTUKe 0,49 17,6
3auem c oyenxoi: 0,01 0,4
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTAIIHS 0,01 0,4
3auer
Bua xonTpoJs: .
C OIIEHKOM
N B 3aueTHBIX B actponom.
Bunpr yue6HO#M paboThI
eIMHUIAX qyacax
O01mas Tpy10eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: — —
CamocrositesibHas padora (CP): 2,99 80,7
[Tocemenue npeAnpusATHIL O MPOU3BOACTBY MPOIAYKTOB 1 27
TOHKOT'0 OPraHUYeCKOro CHUHTE3a
PaboTa Ha npennpusATAN 10 HHANBUAYATHHOMY 3aJaHHIO 1,5 40,5
IToaroroBka oT4yeTa 1Mo MpaKkTUKe 0,49 13,2
3auem c ouenkoii. 0,01 0,3
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTeCTaIUs 0,01 0,3
3auer
Bun konrpoJs: .
C OLIEHKO¥
4.2. 3aounas popma
Brmst yae6HOM paGoTE! B 3aueTHBIX B akanewm.
eIMHULIAX Jyacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 3 108
KonTakTHas padoTa — ayANTOPHBIE 3aHATHS: — —
CamocrositesbHas padora (CP): 2,89 104
[Tocemenue npeanpuaTUii IO TPOU3BOJACTBY IPOTYKTOB 1 36
TOHKOTO OPraHUYeCKOro CHHTE3a
PaboTa Ha npeAnpHUsATHH O MHIUBUIYaIbHOMY 33 JAaHUIO 1,39 50
IToaroToBka oT4eTa MO MPAKTUKE 0,5 18
3auem c oueHKoi. 0,11 4
KonraktHas paboTa — mpoOMeKyTOYHAS ATTECTAIIHS 0,01 0,4
IloaroroBka K 3auety 0,1 3,6
3auer
Buja xoHTpOJIS: .
C OLIEHKO¥
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o B 3agernsix | B actpoHoMm.
Bunsl yaeOHOM paboThI
eIMHHIIAX qacax
OO0uasi Tpy10€eMKOCTh M CUUILIMHBI 10 Y4€0HOMY IJIAHY 3 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: — —
Camocrositesnnasi padora (CP): 2,89 78
[Tocemenue npeanpuaATHA 10 IPOU3BOACTBY IIPOIYKTOB 1 27
TOHKOTO OPraHU4eCKOr0 CHHTE3a
PaboTa Ha IpeANPHUITHN IO HHIUBUAYAIHbHOMY 33 JAaHHUIO 1,39 37,5
[ToaroroBka oT4eTa MO MPAKTHKE 0,5 13,5
3auem c oyenkoi. 0,11 3
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 0,01 0,3
[ToaroroBka K 3auery 0,1 2,7
3auer
Buja xoHTpoJsi: .
C OLIEHKOW

AHHOTanus padoyeii nporpammsl Ilpeyauninomuoii npakruku (b2.B.04(1I1))
1. Heap NpakTUKM — 3aKpeJICHUE TEOPETHUUECKUX 3HAHWW U MPAKTUYECKUX HaBBIKOB,

MOJYYeHHBIX B Tpolecce oOydeHUss Mo TMporpamMMme OakaiaBpuara, MpHOOpeTeHHe
HpaKTI/I'-IeCKOl"O OIIbITA pa60Tm C UCTOYHUKaAaMH HaquO-TeXHquCKOﬁ HH(bOpMaI_H/II/I, OIIbITA
MTOCTAHOBKHM ¥ BBITIOJHEHHSI HAYYHO-HCCIICIOBATEIbCKUX W MPOCKTHBIX 33J1a4; OBJIAJICHHE
METOJIOJIOTUEH M METOoAaMH OOpabOTKH pe3ylbTaTOB HCCIEAOBaHUs; cOOp, MOJArOTOBKA U
aHaJIM3 MaTePUAJIOB TI0 TEMATHKE BBIMTYCKHOW KBATM(DUKAIIMOHHOW paOOTHI.

2. B pe3yabTaTe NpoxXoKaeHUus NPeIIUuNJI0MHON MPAKTUKHA CTYEHT J0JIKEeH:
Obnadams cnenyronumu npogheccuonanvrvimu (I11K) kommnereHnusIMu:

CMOCOOHOCTBI0O M TOTOBHOCTHIO  OCYHIECTBJISITH ~ TEXHOJOTHYECKHH  Ipolecc B
COOTBETCTBUU C PETIIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI M3MEPCHUS
OCHOBHBIX ITaPaMETPOB TEXHOJIOTHYECKOTO TpoIiecca, CBOMCTB ChIpbs u npoaykuuu (I1K-
1);

TOTOBHOCTBIO ~ NPHMEHATh  AHAJIUTUYECKHE W  YHCICHHBIE METOJbl  PEHICHHS
MOCTaBJICHHBIX 3aJla4, HCIOJb30BaTh COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJOTHH,
MPOBOJIUTH 00pabOTKy WMH(GOpPMAIMK C HWCIOJIB30BAHUEM TPHUKIAJHBIX MTPOrPAMMHBIX
cpeacts  cheppl  MpOo(dECCHOHANBHOW  NEATEIBHOCTH,  HCIOJIL30BaTh  CETEBBIC
KOMIIBIOTEPHBIC TEXHOJOTMH W 0a3bl JaHHBIX B CBOEH Mpo(decCHOHAIBHON 00JIacTH,
MakeThl TMPHKIAIHBIX [POrpaMM Il pacyera TEXHOJIOTHYECKUX I1apamMeTpoB
obopynosanus (I1K-2);

CMOCOOHOCTBIO TMPHUHUMATh KOHKPETHBIC TEXHMYECKHE pEIICHUs MpH pa3padoTke
TEXHOJIOTUYECKUX MPOLIECCOB, BBIOMPATh TEXHUYECKHUE CPEICTBA U TEXHOJIOTHH C YYETOM
9KOJIOTMYECKUX TOCeACTBUM ux npumeHenus (ITK-4);

CIIOCOOHOCTBIO HCHONB30BaTh TpaBHUIa TEXHUKH OE30MACHOCTH, MPOU3BOJCTBEHHON
CaHUTapUH, MOKapHOW 0E30MaCHOCTH W HOPMBI OXpaHbI TPyZAa, U3MEPATh U OLEHUBATH
nmapaMeTpsl  MPOU3BOJACTBEHHOTO  MHUKpPOKJIMMATa, YPOBHS  3amlbUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaIuu, ocBerieHHocTH pabounx mect (TTK-5);
CIOCOOHOCTBIO HallaXKUBaTh, HACTPAUBATh U OCYLIECTBISATH MPOBEPKY O00OpPYyIOBAHUS U
nporpammubix cpeacts (ITK-6);

CMOCOOHOCTHIO POBEPATH TEXHUYECKOE COCTOSIHUE, OpraHU30BHIBATH
NpOoQHUIAKTUYECKHE OCMOTPBI M  TEKYIIUH pPEMOHT 0O0OpYyAOBaHUS, TOTOBUTH
000pyJI0BaHUE K PEMOHTY M IPUHUMATh 000pynoBanue u3 pemonra (I1K-7);
TOTOBHOCTBIO K OCBOCHUIO M SKCILTyaTallii BHOBL BBOIUMOTO o0opynoBanus (ITK-8);
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- CIIOCOOHOCTBIO aHAJIM3UpPOBaThb  TEXHMUYECKYKD  JOKYMEHTAIUIO, noouparb
00opyioBaHuE, TOTOBUTH 3asBKU Ha proOpeTeHne u peMoHT obopynoBanus (11K-9);

- CHOCOOHOCTBIO TPOBOAWTH AaHAJIHM3 CHIPhS, MAaTEPHATIOB W TOTOBOW MPOJYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ysbraToB ananuza (I1K-10);

- CHOCOOHOCTBIO BBISBIATH W YCTPAHATH OTKJIOHEHHS OT PEKUMOB  pabOTHI
TEXHOJIOTHYECKOT0 000PyI0BaHMS U ITApaMeTPOB TexHoIoruueckoro mporecca (ITK-11);

- CHOCOOHOCTBIO TUTAHUPOBATh M MPOBOANUTH (PU3MUECKHE W XUMHUYECKHE DKCIIEPHUMEHTHI,
MPOBOJUTH OOpabOTKYy WX pe3yJbTaTOB M OILEHUBATH IOTPEIIHOCTH, BBIABUIATh
TUIOTE3bl M yCTaHAaBIMBAThb TPAHULBl UX IMPUMEHEHHUS, MPUMEHSATbH METO]IbI
MaTeMaTHYECKOr0 aHalIu3a U MOJEIIMPOBAHMSI, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
uccnenoBanus (I[TK-16);

- TOTOBHOCTHIO MPOBOJUThH CTaHAAPTHBIE U CEPTU(UKAIIMOHHbBIE UCTIBITAHUS MaTepUasoB,
U3JIeTi ¥ TexHosIoTnueckux npoueccos (ITK-17);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHE CBOWCTB XMMHUYECKUX DJIEMEHTOB, COCIUHEHHH U
MaTepHuajoB Ha UX OCHOBE JUIS pelleHus 3a1ad npodeccuonanbHoi aesrensHocTy (I1K-
18);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHUS OCHOBHBIX (U3WYECKUX TEOpUHl Ui pelieHus
BOZHMKAIOMIMX (PU3NYECKUX 3a7ad, CaMOCTOSITENbHOTO MpUOOpeTeHUus (HU3NUECKUX
3HaHWUM, V11 MOHMMAHUS MPUHIMIIOB PaOOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE
BBIXO/ISIIIUX 32 MPeesibl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (ITK-19);

- TOTOBHOCTBHIO U3ydaTh HAay4YHO-TEXHHYECKYI0 HH(OPMAlMIO, OTEYECTBEHHBI U
3apyOeKHBI OMBIT 1Mo Tematuke uccnenopanus (I1K-20).
3Hamo:

- OCHOBBI OPraHU3alMK U METOJI0JIOTHIO HAYYHBIX UCCIIE0BAaHUM;

- COBpPEMEHHbIE Hay4HbI€ KOHIIENINU B 00JaCTH OPraHUYECKUX BEIIECTB;

- CIPYKTYypy M  METOJAbl YIpPaBICHHUsS COBPEMEHHBIM IPOM3BOJCTBOM  TOHKOIO
OpPraHU4eCcKOT0 CUHTE3a.

Ymemo:

- paboTaTb C Hay4HbBIMH TEKCTaMH, IIOJb30BATHCS HAYYHO-CIIPABOYHBIM alIapaToM,
0(QOPMIIATH pe3yNbTaThl HAYYHBIX HCCIIEIOBAHUMN;

- HCIOJNb30BaTh  IOJIyYEHHbIE  TEOPETHMYECKHWE  3HAHUA A  OCYLIECTBIICHMS
TEXHOJIOTUYECKOTO MPOoIecca B COOTBETCTBUU € PErJIaMEHTOM;

- HCIOJNb30BaTh TEXHUYECKUE CPEICTBA JJII H3MEPEHHsS OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOT0 MpOoLecca, CBOUCTB ChIpbsl U MPOIYKLUY;

- IPUMEHATh AHAIUTUYECKWE W YHUCICHHBIE METOJbl PELICHMs IOCTABJICHHBIX 3ajad,
UCIOJb30BaTh COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTHM, HPOBOJIUTH 00pabOTKY
uHbOpMAllMM € HCIHOJb30BAaHUEM NPUKIAJHBIX HPOTPaAMMHBIX CPEICTB  Cdepsl
poheccUOHANBHON 1eATEIbHOCTH, UCIOIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTHH
1 0a3bl JaHHBIX B CBOEH MpodeccnoHaIbHONW 00NacTH, MAKEThl MPUKIAAHBIX IPOrpamMM
JUIsl pacyeTa TEXHOJIOTMYECKHUX ITapaMeTpoB 000PYA0BaHUSI.

Braoemy:

- HaBBIKAMU CAMOCTOSITENIbHOH Hay4yHO-MCCIIEOBATEIbCKON JIeATeNbHOCTH, paboThl ¢
UCTOYHMKAMHU Hay4yHOU MH(popManuy, pedeprupoBaHus HaAyIHbIX MyOINKaIUi;

- CHOCOOHOCTBIO NPHUHHUMATh KOHKPETHbIE TEXHMYECKHE peIIeHus Mpu pa3paboTke
TEXHOJIOTUYECKUX MTPOLIECCOB, BBIOMPATh TEXHUYECKHUE CPEJCTBA U TEXHOJIOTHUH C YUYETOM
9KOJIOTMYECKUX MOCIIENCTBUNA UX TPUMEHEHHS,

- HaBBIKAMU IUIAHUPOBAHUS M MPOBENEHUS (PU3MUECKMX M XMMUYECKUX SKCIEPUMEHTOB,
poBeAeHUs 00pabOTKU UX PE3yabTaTOB M OLIEHKH MOTPEIIHOCTH.

3. KpaTtkoe conep:kaHue npejIunIOMHON NPAKTHKH

Tematuka mNpeIMIUIOMHOM TPaKTHKH CTYJEHTOB OakajaBpuaTa OIpeaesseTcs
TEMAaTUKON WX BBIMYCKHOW KBaIW(UKAIMOHHOW pabOTHl M MOXKET MPOBOJUTHCS B HAy4YHO-
HCCIIEIOBATENIbCKOM WIJIM MPOEKTHOM (popmare (IpU BBIOJHEHUH HAYYHO-HCCIIEA0BATEIBCKOM
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WA PacYeTHO-TIPOEKTHON PabOThl COOTBETCTBEHHO).

[IpenmuiuioMHass NIPAKTUKA CTYAEHTOB, BBINOJHIIOLIUX HAyYHO-UCCIEA0BATEIBCKYIO
paboTy, TNPOXOJUT B HAYYHBIX JAOOpPATOPHSIX, TEXHOJOTHMUECKUX IOJPA3/ICICHUsX,
MH(POPMAIMOHHBIX EHTPaxX Hay4YHO-HCCIEeIOBATEIbCKONW OpraHu3allMi WM B JIAOOPATOPHUSIX
Boimyckaromeit kapenper PXTY um. JI. . MenneneeBa. CTyaeHThl 3HAKOMSTCS C TEKyIEH
paboToii J1abopaToOpuy, OCBAaMBAIOT METOAbI CHHTE3a IPOAYKTOB TOHKOTO OPraHHYECKOIO
CHHTE3a, NPOBOJAT OTACIbHbIE (PHU3UKO-XMMHUYECKHE ¥ TEXHOJOTMYECKHE HWCIBITAHHS,
pUOOPETAIOT HABBIKU MOWCKA HAYYHO-TEXHUYECKOH MHPOpMauu U paboThl ¢ 6a3amMu JaHHBIX,
y4acTBYIOT B 00pabOTKe pe3yibTaTOB UCCIEOBAHUS U MOATOTOBKH UX K IYOJUKALINH.

[IpenmuiuioMHass  mpakTUKa  CTYJAEHTOB,  BBINOJHSIOIIMX  PacCYETHO-IPOECKTHYIO
BBIIYCKHYIO KBAIM(QUKAIMOHHYIO paboTy, MNPOXOAUT B MPOU3BOJACTBEHHBIX I€Xax U
TEXHUUYECKUX OT/EeaX MPOMBILIUIEHHOTO NpeanpusaTis. CTyleHThl 3HaKOMATCS CO CTPYKTYpOu
NPEANPUATHS, HOPMATUBHO-TEXHOJIOIMYECKON JOKYMEHTALMEW, PEerjJaMEeHTaMH IPOU3BOJICTBA,
M3Y4al0T CUCTEMY MEHEKMEHTa W KadecTBa NpoAyKUuuu. OCHOBHOE BHUMAaHHUE YJIEISAETCS
MPaKTUYECKUM BompocaM (YHKIMOHUPOBAHUSI TEXHOJOTHYECKUX JIMHUN IPOU3BOJICTBA
MPOJYKIIMH, MpoOiieMaM AMArHOCTUKM Opaka TOTOBOW MHPOAYKLIMH U MEPOIPUSATHSAM IO €ro
YCTpaHEHUI0, BOIPOcaM MHTEHCU(UKAUK pabOThl TEINIOTEXHUYECKUX arperaTos.

Bo Bpems mpoxoxaeHNs NpeAIuIIIOMHON MPAaKTUKU CTYIEHThI COOMPAIOT MaTepHalIbl 110
TEMaTUKE BBIITYCKHON KBaJM(UKAIIMOHHON paboOThl, aHAIM3UPYIOT HX, HAMEYal0T OCHOBHbBIE
HaIpaBJIEHUS U 3a7ja4i paboThl, BIpabaThIBAIOT METOJ0JIOTHIO PEIIEHHUs ITUX 3aa4.

4. O0beM npeTUNIOMHON MPAKTHKH

4.1. Ounas popma

. B 3aueTHBIX B akanem.
Bupr yue6HO#M paboThI
eIMHUIAX qyacax
O0mas Tpy10eMKOCTb JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 9 324
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: — —
CamocrositesibHas padora (CP): 8,99 323,6
Brmonaenne BKP 8,99 323,6
3auem c ouenkoll. 0,01 0,4
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 0,01 0,4
3auer
Bun konrpoJs: .
C OLIEHKO¥
N B 3auernsix | B actponom.
Byl yue6HO#M paboThI
eIMHULIAX qyacax
O0mas TPyA0eMKOCTb JMCIHMILIMHBI 10 Y4eOHOMY IIAHY 9 243
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: — —
CamocrositesbHas padora (CP): 8,99 2427
Brmonsenune BKP 8,99 2427
3auem c ouenkoi. 0,01 0,3
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,01 0,3
3aver
Buja xoHTpoJIs: .
¢ OLIEHKO¥
4.1. 3aounas ¢popma
Butsl yueGHOR paGoTE! B 3aueTHBIX B akagem.
eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY S 324
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: — —
CamocrositesbHas padora (CP): 8,89 320
Brmonnenne BKP 8,89 320
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3auem c oyeHKoi. 0,11 4
KonTakTHas paboTa — MPOMEXKYTOYHAsl aTTECTAIHS 0,01 0,4
[ToaroroBka K 3a4ery 0,1 3,6
3auer
Buja xoHTpoJIs: .
C OLIEHKO¥i
. B 3agernsix | B actpoHoMm.
Bunpl yaeOHOI paboThI
SIMHUTIAX qacax
OO0masi Tpy10€eMKOCTh IMCHUILIMHBI 10 Y4€0HOMY IJIAHY 9 243
KonTakTHasi paboTa — ayANTOPHBIE 3aHSITHUSI: — —
CamocronTesannasi padora (CP): 8,89 240
Bemmonuenue BKP 8,89 240
3auem c oyenkoi: 0,11 3
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,01 0,3
[ToaroroBka K 3aueTy 0,1 2,7
3auer
Buja xoHTpoJsi: .
C OIIEHKOM

4.6. T'ocynapcTBeHHasi HTOrOBasl ATTECTANMSA: 3aIMTA BbIMYCKHON KBATU(PUKAMOHHOI
padoThl, BKJIKOYAasi MOATOTOBKY K IpoLeaype 3alMThI M NPOUeypPYy 3aliThI
(b3.5.01)

1. Ieab rocyrapcTBeHHOI UTOrOBO# aTTecTallMU — OOBEKTUBHAS OIICHKA YPOBHS
chOpMUPOBAHHOCTH OOMIEKYIBTYPHBIX, 0OMIENPOGECCHOHATBHBIX W MPO(eCcCHOHATBHBIX
KOMITIETEHIIMI BBIMTYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTHU K BBIMOJHEHHUIO TPO(ECCHOHATBHBIX
3azad.

2. BrImycKHHK, OCBOMBIIHI MporpamMmy OakajaBpuara, JAOJDKEH 00JIaaTh CIICTYIONTUMU

001IeKY/JIbTYPHBIMH KOMIIETEHU MMM

- CIOCOOHOCTBIO HCIIOIb30BaTh OCHOBBI (PUI0COPCKUX 3HAHUHN ISl (DOPMUPOBAHMUS
MupoBo33penyeckoii mosuiuu (OK-1);

- CIIOCOOHOCTBIO  aHAJIM3UPOBAaTh  OCHOBHBIE 3Tambl M 3aKOHOMEPHOCTHU
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa Tt GOpMUPOBaHUs rpaxaaHckoit nosuimu (OK-2);

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI SKOHOMHMYECKUX 3HAHUU B PA3IUYHBIX
chepax xusHenesTeapbHocTH (OK-3);

— CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBHI MPABOBBIX 3HAHWN B Pa3iMuYHBIX cdepax
nesrenpHocTH (OK-4);

— CIOCOOHOCTBIO K KOMMYHUKAILIUU B YCTHOM M MUCbMEHHON (popMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKaxX JUId peHIeHus 3aJad  MEXKIUYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

— CHOCOOHOCTBIO paboTaTh B KOJJICKTUBE, TOJIEPAHTHO BOCIIPUHUMATD COIHMANIBHBIE,
ATHUYECKHE, KOH(DECCHOHANbHBIE U KyTbTypHbIe pazauuus (OK-6);

— CIMOCOOHOCTRIO K caMOOpraHu3anuu u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIONB30BaTh METOJBI M MHCTPYMEHTHI (PU3UUECKON KYIBTYpPbI
7151 00eCTIeUeHHS TIOJTHOIICHHOM COIMaIbHON M MpodeccroHanbHo AestenbHocTH (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BAaTh MPHUEMBl OKa3aHUs TEPBOM TOMOIIU, METOJbI
3aIIMTHI B YCIOBUSX Ype3BblyaiiHbIx cutyanuii (OK-9).

BrIyCKHHK, OCBOUMBIIHI TporpaMmy OakallaBpuaTta, JOJDKEH 00JajaTh CIEAYIOIUMU
od0menpogeccnoHATbHBIME KOMIIETEHIIUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIB30BaThb ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMILINH B MpodeccruoHanbHol aestenbHoctr (OITK-1);
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- TOTOBHOCTBIO MCIOJIb30BATh 3HAHUS O COBPEMEHHON (PM3MUYECKON KapTHHE MUDA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIEeCTBA IS TOHUMAHUS
OKpy»Karolero Mupa u sisieHuid mpupoasl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIB30BAaTh 3HAHUS O CTPOCHUH BELIECTBA, IPUPOIE XUMUIECKOM
CBSI3U B PA3IMYHBIX KJIaccaX XMMHUYECKUX COCIWHEHHU /ISl IOHMMaHUs CBOMCTB MaTepHajoB U
MeXaHH3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpy»xkaromem mupe (OITK-3);

- BJIAJICHUEM TIOHUMaHHUS CYIIHOCTH W 3HaueHWs WHQPOpPMAIMA B Pa3BUTHH
COBPEMEHHOTO WH(OPMAIIMOHHOTO OOIIECTBA, OCO3HAHMS OTIACHOCTH M YIPO3bl, BOSHUKAIONINX B
TOM TIpOLIeCCe, CHOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOoBaHUS HMH(MOPMAIIMOHHON
0€30MacHOCTH, B TOM YHMCIIE 3alIUThI TocyaapcTBeHHou TaiHbl (OI1K-4);

- BJIAJICHUEM OCHOBHBIMH METOAAaMH, CHOco0aMU W CpEICTBAMH TOJIY4EHHS,
XpaHeHUs, nepepaboTku HMH(OpMalMM, HaBbIKAMU pabOThl C KOMIIBIOTEPOM Kak CpEeACTBOM
ynpasnenus nadopmanueit (OI1K-5);

- BJIAJICHUEM OCHOBHBIMH METOJAaMHU 3aIHUTHI MPOM3BOJICTBEHHOTO TEpCOHANA U
HaceJIeHUs OT BO3MOXKHBIX MOCIIECTBUI aBapuii, karacTpod, cruxuitabix 6encruii (OITK-6).

- BoinyckHMK, OCBOMBIIMI IporpaMMy OakaiaBpuara, JOJDKEH 00JaaaTh
npoecCHOHAIBLHBIMM KOMIETEHI[USIMH, COOTBETCTBYIOUIMMH BHJAM MpoQdecCHOHATHHON
JeSTeTbHOCTH, Ha KOTOPBIE OPHEHTHPOBAaHA IIpOoTrpaMMa OakaiaBpuara:

- CMOCOOHOCTBIO M TOTOBHOCTBHIO OCYHIECTBISITH TEXHOJOTHYECKHI TMpoIlecc B
COOTBETCTBMH C pErJaMeHTOM U WCIOJbh30BaTh TEXHUYECKHE CPEJACTBA Ui H3MEPEHUS
OCHOBHBIX MTAPAMETPOB TEXHOJIOTMIECKOTO MpOIiecca, CBOMCTB chipbs 1 mpoaykimu (ITK-1);

- TOTOBHOCTBIO TPHMEHSTh AHAIATHYECKAE W YHCICHHBIE METOMIBI PpEIICHUS
MIOCTaBJIEHHBIX 3a/1a4, MCI0JIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH, TPOBOIUTH
00paboTKy WH(pOpMAMKU C HCIOJB30BAHUEM TMPHUKIAJAHBIX MPOrPAMMHBIX CPEICTB chepbl
po(heCCUOHAIBHON JIETEIbHOCTH, UCIIOJIB30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEW Npo(decCHOHAIbHONW 001acTH, MaKeThl NMPUKIAJHBIX MPOrpaMM Ajs pacdera
TEXHOJIOTHYECKUX rMapaMeTpoB obopynoBanus (ITK-2);

- TOTOBHOCTBIO ~ HCIIOJIB30BaTh ~ HOPMATUBHBIE  JOKYMEHTbl 110  KauyecTBY,
CTaHJAPTU3ALMU U cepTU(DUKALUM NTPOIYKTOB U M3/EIHUH, 3JIEMEHThl SKOHOMHUYECKOIO aHaJIM3a
B mpakTuyeckoii nesitensHoctH (ITK-3);

- CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs IpU pa3paboTke
TEXHOJIOTHYECKUX IPOLIECCOB, BbIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJOIHMH C YYeTOM
9KOJIOTHYECKUX MmocieacTBUi ux npumeneaus (ITK-4);

- CIOCOOHOCTBIO UCIOJIb30BaTh paBuiIa TEXHUKHU 0€30I1aCHOCTH,
IIPOM3BO/ICTBEHHON CaHUTApHM, MOKAPHOH 0€30MaCHOCTU M HOPMBI OXpaHbl TPy, U3MEPATh U
OLICHUBATh IapaMeTpbl IPOU3BOJACTBEHHOIO MMKpPOKIMMAaTa, YPOBHSA 3albICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaIuu, ocBerieHHocTH pabounx mect (ITK-5);

- CIOCOOHOCTBIO  HAJlAKMBaTh, HACTpauBaTb W  OCYLIECTBISATb  IPOBEPKY
obopymoBanus u nporpammusix cpeacts (ITK-6);

- CIOCOOHOCTBIO  TPOBEPSATh  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BbIBATh
Npo(UIaKTHYECKHE OCMOTPBI U TEKYIIMHA PEMOHT 00OpYIOBaHMS, TOTOBUTh O00OPYAOBaHUE K
PEMOHTY U MpUHUMATh 00opyaoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBbIO K OCBOEHHIO M SKCIUIyaTalliM BHOBb BBOJMMOIO OOOpYHAOBaHUS
(IIK-8);

- CMOCOOHOCTBIO  AHAJIM3MPOBATh TEXHUUYECKYIO JOKYMEHTAIUI0, I0A0HpaTh
00opyIoBaHUe, TOTOBUTD 3asIBKH Ha MproOpeTeHre u peMoHT obopynoBanus (ITK-9);

- CMOCOOHOCTBIO MPOBOJUTH AHAJIM3 CHIPbs, MAaTepHaOB M TOTOBOM MPOJIYKIIUH,
OCYIIECTBIISITh OIICHKY pe3ynbTaTroB aHanusa (I[1K-10);

- CMOCOOHOCTBIO BBIABIATH U YCTPAHATh OTKIOHEHHS OT PEKUMOB palbOThI
TEXHOJIOTUYECKOT0 000PYIOBaHUS U MTAPaMEeTPOB TeXHOJIoruueckoro mponecca (I[1K-11);
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- CMOCOOHOCTBIO IUIAHUPOBATh M TMPOBOAUTH (U3NYECKHE U XUMHYECKUE
HKCTIIEPUMEHTHI, IPOBOJUTH 00pabOTKy MX PE3yIbTATOB M OLIEHUBATH MOTPEIIHOCTH, BBIIBUTAThH
TUIOTE3bl M YCTAHABIMBATh I'PAHUIIBI UX NPUMEHEHHUs, IPUMEHSATh METOJbl MaTeMaTHUYeCKOTO
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUYECKOTO U dKCIIepUMeHTanbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO TPOBOJUTH CTaHAAPTHBIE U CEPTU(MUKAIMOHHBIC HCIBITAHUS
MaTepHaioB, U3JICIHUI 1 TeXHOIorn4eckux mnporeccos (I1K-17);

- FOTOBHOCTBbIO ~ HCIOJIb30BaTh 3HAHME CBOMCTB XHMMHUYECKUX  DJIEMEHTOB,
COCIMHEHUI M MaTepuaJoB Ha HUX OCHOBE JUIS peuleHus 3ajad IpodeccuoHalIbHOU
nesrenprocTH (ITK-18);

- TOTOBHOCTBIO MCIIOJIB30BATh 3HAHHS OCHOBHBIX (DU3MYECKUX TEOPUH ISl peIICHUS
BO3ZHUKAIOMIMUX (PU3UUECKUX 33/1a4, CAMOCTOSATEIBHOIO MpUoOpeTeHns (PU3NUECKUX 3HAHUM, NI
MOHUMaHUS MIPUHITUIIOB paObOTH MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOAIINX 3a TPEACIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);

- TOTOBHOCTBIO M3ydaTh HAayYHO-TEXHHYECKYI0 HH(DOPMAILMIO, OTEUYECTBEHHBIH M
3apyOeKHBIN OMBIT 10 Temathke uccienopanus (I1K-20).

3aBepmraroniuM dTarnoM oOydeHus Mo HampapiieHuto moarotoBku 18.03.01 Xumuueckas
TexHoJorusi, npopmio «TexXHOJOTus TOHKOIO OPraHMYEeCKOro CHUHTE3a» SBJISETCS 3alluTa
BBINTYCKHOM KBaJM(PUKALIMOHHON paboThl OakanaBpa.

B pesynprare TpPOXOXKIACHUS TOCYAaPCTBEHHOW HTOTOBOM aTTecTallud (BBITIOJTHEHUS
BBIITYCKHOHW KBATM(UKAIIMOHHON PaOOTHI) CTY/IEHT JTOJDKEH:

3Hamo:

- TOPSIOK OpraHU3aliH, MJIAHUPOBAHUS U MPOBEACHUS HAyYHO-UCCIEA0BAaTENbCKUX paboT
C UCIOJIb30BaHUEM IOCIETHUX HAyYHO-TEXHUUECKUX JIOCTHXKEHUN B JaHHOM 00J1acTH;

- (M3UKO-XMMHUYECKHE OCHOBBI CHHTE3a MOJMMEPOB M MPUMEHATh 3TU 3HAaHUSA Ha
MIPaKTHKE;

- OCHOBHbIE TPeOOBaHUS K IMPEJICTaBICHUIO PE3yIbTAaTOB MPOBEACHHOIO HCCIEIOBAHUS B
BHJIE HAYYHOTO OTYE€Ta, CTaThU WK JOKJIAJA.

Ymemo:

- CaMOCTOSITEIbHO BBISBJIATH MEPCHEKTUBHbIC HANpaBICHUs] HAYYHBIX HCCIIEIOBAaHUM,
000CHOBBIBATh aKTYaJIbHOCTh, TEOPETUUYECKYIO U MPAKTHUECKYIO 3HAUUMOCTh IPOOIEMBI,
MIPOBOJUTH JKCIIEPUMEHTAJIbHBIE HCCIIEIOBAHUS, aHAIM3UPOBATh M HUHTEPIPETHUPOBATH
MOJIy4YE€HHBIE PE3YJbTaThI;

- OCYIIECTBIISATh MOUCK, OOpabOTKY M aHAIM3 Hay4YHO-TEXHUYECKOW MH(GOpPMaIUH 110 TeMe
BBITIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHA;

- paboTaTh Ha COBPEMEHHBIX NMPHUOOPaX, OPraHU30BBIBATh MPOBEACHHUE SKCIIEPUMEHTOB U
WCIIBITAHUMN, TIPOBOIUTH UX 00pabOTKY U aHATU3UPOBATH PE3YIbTATHI.

Braoemy:

- METOJOJIOTMeH W METOJMKON TPOBEJCHHS HAayYHBIX HCCIEIOBAaHUN; HaBBIKAMU
CaMOCTOSITEIbHOM HAY4YHOUH U MCCIIEI0BATENbCKOM PabOTHI;

- HaBbIKaMd paboOThl B KOJUJICKTUBE, IUIAHMPOBATh M OPraHU30BHIBATh KOJUICKTUBHBIE
Hay4yHBIE WCCIIEIOBAHUS; OBIJIAJIeBaTh COBPEMEHHBIMH METOJAMH HCCIEIOBaHUS H
aHaJM3a MOCTABJICHHBIX POOIeM;

- CHOCOOHOCTBIO pellaTh IOCTABJEHHBIE 33Ja4M, HCIOJb3Ysl YMEHHS U HaBBIKM B
OpraHu3allui HayYHO-UCCIIEI0BATEIbCKUX U TEXHOJIOTHYECKUX PadoT.

3. Kpartkoe conep:kaHue rocyJapCTBeHHON HTOTOBOH ATTECTALMU:

I'ocynapcTBeHHass uToroBas arrectanus oOydaromuxcs B (opMe 3alUThl BBITYCKHOM
kBamupukanuoHHo pabotel (BKP) mpoBoauTcst rocynapcTBEHHOW — SK3aMeHAIlMOHHOM
komuccueit (I'2K).

3ammTa BBITYCKHON KBaTU(HUKAIIMOHHON paboThl sBIsSETCA 00s3aTeNbHON MpOLEAypoi
UTOTOBOM  TOCYJIapCTBEHHOM  aTTecTallud CTYACHTOB BBICHIMX Y4YeOHBIX 3aBEJCHHUH,
3aBepIIAOIINX OOyuyeHHe M0 HaMNpaBiICHUIO MOArOTOBKM OakanaBpuara. OHa MPOBOJUTCS
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nyOJIMYHO Ha OTKpBITOM 3acemanuu ['DK coriacHo yTBep)KICHHOMY JIeKaHAaTOM Tpaduky, Ha
KOTOPOM MOT'YT IIPUCYTCTBOBATh BCE XKEJAIOIIHE.

Marepuainsl, IpeICTaBIsIEMbIE K 3aLUTE:

- BBIIIYCKHAs KBAIM(UKAITMOHHAS paboTa (MOSACHUTENbHAS 3aIICKA);

- 3ajanye Ha BelnmoHeHue BKP;

- 013bIB pykoBoauteist BKP;

- peuensus Ha BKP;

- Ipe3eHTanus (pa3JaToyHblii MaTepuai), HOANUCAaHHAsS] PYKOBOIUTENIEM;

- IOKJaz.

B 3amaun 'OK BXOAAT BBISBIICHUE IMOATOTOBICHHOCTH CTYICHTA K MPO(ECCHOHATHHOU
NEATENbHOCTH W TPHHATHE PEHIeHHS O BO3MOXHOCTH TIPUCBOCHHUS €My KBanu(pukanuu
«OakayaBpy.

Pemenune o mpuCyXIe€HUH BBINMYCKHUKY KBalu(puKanuu «OakajgaBp» NpPUHUMAETCS Ha
3aceganuu ['OK mpocThiM OOJBIIMHCTBOM IPHU OTKPBITOM TOJIOCOBAHUHU YJIEHOB KOMHUCCHM Ha
OCHOBAaHUHU pPE3yJIbTaTOB HTOTOBBIX MCIBITAaHUNW. Pe3ynabTaTbl ONpEneNsioTcsl OLIEHKAMU
«OTIUYHO», «XOPOLIO», «YIOBIECTBOPUTEIBHOY, «HEYAOBIETBOPUTEILHOY.

OOyyaromuiics MMeeT MpaBO MOAATh B aNEUILUOHHYI0 KOMHCCHIO aNeJUISLUI0 O
HapyIIEHUH, [0 €r0 MHEHUIO, YCTAaHOBIIEHHOM MPOLEAYPbI 3alIUThI

4. O0beM rocy1apcTBeHHOM UTOTOBOM aTTecTalluM.

[Iporpamma oTHOCHTCS K 0a30BOM YacTH y4eOHOTO IIaHa, K 00Ky 3 «l'ocymapcTBeHHas
utoroBas arrecranus» (b3.5.01) m paccuntaHa Ha COCPEIOTOYEHHOE MPOXOXKICHUE B 8
cemectpe (4 kypc) oOyuenus B ooseme 216 u (6 3ET). I'ocymapcTBeHHass ©ToroBasi aTTecTarus
MIPOXOJUT B 8 ceMecTpe Ha 0a3e 3HAHUM, MOJTYYEHHBIX CTYJIEHTaMH MPU W3YUYEHUU JUCLMILIUH

HanpaBienus  18.03.01 Xwumudeckass TexHosoruss npoduinb «TeXHOJOTHUS  TOHKOTO
OpPraHMYECKOTO CHHTE3a».

KonTtpons 3HaHmMidi  OOy4aromuxcsi, TOJIYYEHHBIX TPU OCBOCHHU  OCHOBHOM
o0pa3oBaTelIbHOM  MpOrpaMMbl,  OCyIIECTBIsieTcss B (GopMe  3alIUThl  BBITYCKHOMN
KBATM(UKAIIMOHHOW paObOThI ¥ MPUCBOCHUS KBATU(UKAITUN «OaKajiaBpy.

4.1. Ounas popma

" B 3auetHBIX B akanem.
Bupr yue6HO#M paboThI

eIMHULIAX qyacax
OO0miasi TPy10€eMKOCTDb JUCHUIIIHHBI M0 Y4e0HOMY IJIAHY 6 216
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: — —
CamocrositesibHas padora (CP): 5,981 215,33
Brinonnenue, Hanucanue u opopmiaeHue BKP 5,981 215,33
KonraktHas paboTa — mpoMeKyTOUYHAs ATTECTAIIH 0,019 0,67

Bujg koHTpOJISI: 3ammuTa BKP

Buner yue6HOI paboTh

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 6 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: — —
CamocrositesbHas padora (CP): 5,981 161,5
Brinmoninenue, Hanucanue u odopmienue BKP 5,981 161,5
KoHTakTHas paboTa — MpOMEXYTOUYHas aTTeCTalHs 0,019 0,5
Bujx koHTpOJIA: 3ammuTa BKP
4.1. 3aounas ¢popma
Buztst yueGHOH pasoTs! B 3aueTHBIX B akagem.
eIMHUIIAX qacax
O0mas TPy10eMKOCTh JMCIHHILIMHBI 110 Y4eOHOMY IUIAHY 6 216
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KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: — —
Camocrositesbnasi padora (CP): 5,981 215,33
Brimosinenue, Hanucanue u odopmienne BKP 5,981 215,33
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 0,019 0,67

Buja KoHTpOJISI: 3ammra BKP

. B 3agernsix | B actponoMm.
Bunpl yaeOHOI paboThI
e IMHUIAX qacax

OO0masi Tpy10€eMKOCTb IMCHUILIMHBI 10 Y4€0HOMY IJIAHY 6 162
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHS: — —
CamocroniTesnnnasi padora (CP): 5,981 161,5
Brimosmenue, Hanmcanue u odopmieane BKP 5,981 161,5
KonTakTHas paboTa — MpOMEKYTOYHAsI aTTECTAIHS 0,019 0,5

Buja koHTpOJISI: 3ammra BKP

4.7. dakyJbTaTHUBBI

AHHOTANUA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«'paknaHcKkasi 3a1MTa B Ype3BbIYaHBIX cuTyanusix» (PT/.B.01)

1. Ileqtb AUCHMIUIMHBI — TIOJATOTOBHTH CTYJACHTA K OCMBICICHHBIM MPAKTHYCCKHM
NeUCTBUSAM IO OOECHEYeHHI0 CBOEH O€30MacHOCTH M 3allUThl B YCIOBHUSX BO3HUKHOBEHHS
Ype3BhIYAHON CUTYAI[MU MPUPOTHOTO, TEXHOTEHHOTO U BOGHHOTO XapakTepa.

2.B pe3yabtare wu3ydYeHHMs JAUCHMIUIMHBI oOy4yawluiics N0 mnporpaMmme
0akajiaBpuaTa J10JIKeH

Obnadams cnepyromumu 00mekyasTypabiMu (OK), obmenpodeccnonansabivu (OI1K)
u nipodeccuonanbabpiMu (I1K) komMneTeHmmsMu:

— CIOCOOHOCTBIO HUCHOJb30BaTh MPHUEMBI OKa3aHUS NEPBOM MOMOIIM, METOJbl 3alIUTHl B
YCIOBHSX Upe3BbIYaiiHbIX cuTyaruii (OK-9);

— BJIaJICHUEM OCHOBHBIMH METOJIaMU 3alllUThl MPOU3BOACTBEHHOTO MEPCOHAIA U HACENIEHUS OT
BO3MOJKHBIX ITOCIICACTBUI aBapwii, KatacTpod, cruxuiineix oeacteuii (OITK-6);

— CIOCOOHOCTHIO MPUHUMATh KOHKPETHbIE TEXHHUYECKHE pelIeHHs mpu pazpaboTke
TEXHOJIOTMYECKUX IMPOLIECCOB, BHIOMPATh TEXHUUYECKHUE CPEJICTBA U TEXHOJOTHUU C YYETOM
9KOJIOTMYECKUX TOCIIEACTBUM ux npumenenus (ITK—4).

3Hameo:

— XapakTepUCTHUKU TMPHUPOAHBIX OCICTBHI, TEXHOTCHHBIX aBapuii U KatacTpod Ha
paaualMoOHHO, XMMHUYECKH M OHOJIOTUYECKH OMACHBIX O0BEKTax, Mopakarolue (QakToOpsb
JPYTUX OMACHOCTEHH;

— OCHOBBI BO3JICHCTBHSI OMACHBIX (DAaKTOPOB UPE3BbIYAWHBIX CHUTyallUd Ha 4YelIOBEeKa U
MIPUPOIHYIO Cpefy, AOMYCTUMBIE TpeeNIbHbIE KPUTEPUH HETAaTUBHOTO BO3ICHCTBUS;

— Mepbl 0e30MacHOro TOBEIEHUS TMpH MpeOblBaHWKM B palloHax (30HAX) MOXKapoB,
PaAMOaKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsI3HEHMUS;

— cmocoObl M CpeAcTBa 3alIUTHl 4YeJIOBeKa OT BO3JCHCTBUS MOpaXKarouux (HaKkTOpoB
Ype3BhIYANHBIX CUTYALUN IPUPOAHOTO, TEXHOTEHHOTO U BOEHHOTO XapakTepa.

Ymemy:

— HCIOJB30BaTh CPEACTBA 3AIIUTH OPTaHOB JIBIXaHUS U KOXKH, METUITUHCKUE JJIST CaMO3aIIUThI
Y OKa3aHUs IOMOIIH JIPYTUM JTIOJISIM;

— TMPUMEHATH TMEPBUYHBIC CPEJCTBA MOKAPOTYIICHUS IS JIOKATU3allMd U TYHICHUS MoXkapa,
BO3HHUKIIIETO B ayTUTOPHUH (J1TabopaTopun);

— OKa3plBaTh cebe W JPYyruM MOCTPATAaBIIMM MEAUIMHCKYIO TOMOIIL C HCIOJIb30BaHUEM
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TaOETMBHBIX U MOJPYYHBIX MEAUIIMHCKUX CPEICTB.

Bnaoemsy:

— mnpuéMaMu MPOBEJICHHUS YaCTUYHON CaHWTapHOW 0OpabOTKM MpPHU BBIXOJIE M3 paiioHa (30HBI)
PaaMoOaKTUBHOIO, XUMUYECKOTO U OMOJIOTMYECKOI0 3arpsi3HEHUS (3apaXeHus);
— crmoco0aMy ¥ TEXHOJIOTUSMU 3alTUTHl B YPE3BBIYAMHBIX CUTYAIIHSX.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

Pa3zoen 1. Onacnocmu npupoonoeo xapaxkmepa.

CruxwuiiHple OCICTBUS, SBICHHUS TPUPOIBLI Pa3pPYIIUTEIHHOW CHIIBI — 3EMIICTPSICCHHS,
HaBOJIHECHHUS, CEJICBBIC MOTOKH, OTOJ3HM, CHEXXHBIC 3aHOCHI, U3BEP)KEHHE BYJIKAHOB, OOBaJbI,
3acyxu, yparassl, Oypu, IOKapsbl.

Pasoen 2. Onacnocmu mexnozenno2o xapaxmepa.

ABapuu W KaracTpodpl Ha PagUANMOHHO OMACHOM OOBEKTE, XWMHUYECKH OMacHOM
oObekTe, OMOJOrMYecKH OHacHOM OOBEKTe; Ha  TpaHCHopTe  (PKEJIe3HOJIOPOKHOM,
aBTOMOOWMJIBHOM, PEYHOM, aBHAITMOHHOM ); Ha TUJPOCOOPYKEHHIX; HA KOMMYHAQJIBHBIX CUCTEMAX
AKU3HE00eCIIeUEeHHU .

Pazoen 3. Onacnocmu 6oennoco xapakmepa.

[IpuMeHnenne  OpyXHs  MacCOBOIO  TMOPAKEHHS  (SAEPHOTO,  XUMHYECKOTO,
OMOJIOTHYECKOT0), OOBIYHBIX CPEJICTB C 3a)KUTATECIIbHBIM HATOJHEHHUEM, HOBBIX BUJIOB OPYKHS.
30HBI 3apaKEHUs] OT CPEJCTB MOPAXKEHUS U UX BO3JCUCTBHE HA HACENIEHHWE U OKPYKAIOIIYIO
MIPUPOHYIO CpELy.

Pasoen 4. Ioxcapnas 6ezonacnocms.

CocTosiHME 3allUIIEHHOCTH HaceJeHUs, MMYIecTBa, OOIIecTBa W TOCyJapcTBa OT
noxapoB. I[lokapHasi omacHOCTh (NMPUYMHBI BO3HUKHOBEHHUS TIOKApOB B 3/IaHUAX, JIECHBIC
noxkapsl). Jlokanuzanuss W TymieHue moxapoB. [lpocreiilue TEXHUYECKHE CpPEICTBa
noxapotymenus (oraerymutenu OI1 -8, OY-2) u mpaBuia nojib30BaHUS UMHU.

Paszoen 5. Komnnexc meponpusmutl 2paicoOanHcKol 3auumsl HACeNeHUs..

Onogemienne U UHPOPMHUpPOBaHUE HaceneHUs 00 omacHoctu. [IpuHsATHE HaceneHuEM
curHaoB omnoBenieHus («BHumanue Bcem!», «Bosnymnas TpeBoray, «PaamammoHHas
OTIACHOCTBY», «XHUMHUECKas TpeBora», «OTOOW OmMacHOCTH») W TOPSIAOK JEHCTBHS IO HUM.
DOBakyanusi HaceleHUs U3 30HbI onmacHocTU. CrocoObl 3BaKyaldd. OKCTpEHHAasl 3BaKyallus
CTYACHTOB U3 ayIUTOPUU ITPU BOSHUKHOBEHUH TOXKapa.

CpencTBa HHIMBUAYAIBHOU 3amuThl opraHoB asixanus (I'T1-7, I'TI-7B, T'TI-9, P-2, V-2K,
PITA-1, PIIT-67M, PVY-60M, «@®enuxcy, I'’I3K, AT, AII-3, 113VY-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) genoBeka. MeIUITMHCKKIE CPEJICTBA 3AIIMTHI .

CpenctBa KOJUJIGKTUBHOM 3aliuThl HaceineHus. Ha3HaueHue, 3amuTHBIE CBONCTBa
yoexum. IIporuBopammanmonnsie ykpwiTus (I[IPY, mnoazemnble mnemexoaHble MEpeXoibl,
3ariayOJieHHbIE CTAHIIMM ~ METPOMOJIHMTEeHA), MpOCTeiline YKpbITUS (TpaHIIEH, OKOIIBI,
nepekpoIThie menn). [IpaBuna 3ansatus yoexuia.

Pa3zoen 6. Okazarnue nepsoti MeOUYUHCKOU NOMOUIU.

Oxka3zaHue TMepBOM MEIUIIMHCKON TMOMOIIM TpPU OXKOTaX, PaHEHUSX, 3apaKCHHSX.
[IpoBenenne 4yacTUYHOM CaHUTAPHONH 0OpPAOOTKM KOXKHBIX MOKPOBOB YEJIOBEKA MPHU BBIXOJE U3
30H PaJUOAKTHBHOIO, XMMHYECKOTO M OHOJOTHYECKOTO 3apakeHWs (3arps3HEHHs), U3 30H
MOKapoB.

Pa3zoen 1. Jluxeuoayusi nocredcmauii 4pe3euluatiHol Cumyayuu.

PagnanonHas u xumudeckas pa3BelKa odara MOpPaXEeHUs (3apaxeHus). ABapuHO-
cnacarenbHble  pabotel. CrhenuanbHas 0o0pabOTKa TEXHHKH, MECTHOCTH, OOBEKTOB
(me3axkTHBAIMS, era3amus, 1e3uH(EKIHs, Te3NHCEKITU).

Paszoen 8. Jluxsuoayus nociedcmauti upe38uluatiHot CUmyayuu.

DKCTpeHHas JBaKyalus ©3 ayJuTopuu (JabopaTopwu) B  YCIOBUAX TOXapa,
panalliOHHOTO, XUMHUYECKOTO, OMOIOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPUHU C HCIIOIb30BaHUEM
npocTenux cpeacts 3amuthl («Denukey, ['/13K, npotusorasa I'TI-7 ¢ AT1T-3).
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4. O0beM yueOHOM THCHHMILINHBI
4.1. Ounas popma

. B 3aueTHbIx B akanem.
Bunsl yueOHOM paboThI
eIMHUTIAX gacax
O0mas Tpy10eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 1 36
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,444 16
Jlexuunu (Jlek) 0,444 16
Camocrositesannasi padora (CP): 0,55 19,8
KoHTrakTHas camoctosiTesnbHas paboTa — —
CamocTosTeTbHOE H3YUeHHE Pa3AeIoB TUCIUIUINHBI 0,55 19,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 0,006 0,2
Bua konTpoas: 3auer
. B 3ageTHBIX B actponom.
Bunel yue6HOM paboTh
SIMHUTIAX Jacax
OO0uiasi TPyA0€eMKOCTh AMCHUIIMHBI 110 Y4eOHOMY IJIAHY 1 27
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,444 12
Jlexuuu (Jlek) 0,444 12
Camocrositesannasi padora (CP): 0,55 14,85
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSATeTbHOC U3YUEHHUE PA3JICIIOB TUCITUTUINHBI 0,55 14,85
3auem: 0,006 0,15
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 0,006 0,15
Bua konTpoJis: 3auer
4.2. 3aounas popma
Brjtbl yueGHoi paboTs! B 3aueTHEBIX B akanem.
eIMHULIAX qyacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY ILJIAHY 1 36
KonrakTHasi paboTa — ay1MTOPHbIE 3aHSITHS: 0,11 4
Jlexuun (Jlek) 0,11 4
CamocrositesibHas padora (CP): 0,78 28
KoHnTtakTHas camocrositesnbHas paboTa — —
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 0,78 28
3auem: 0,11 4
KonTakTHas paboTa — mpoMeKyTOYHAsl ATTECTAIIH 0,005 0,2
IToaroroBka K 3a4ery 0,105 3,8
Bujg koHTpOJISI: 3auer

Bunsl yueOHOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAaX qacax
O0mas TPyA0eMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 1 27
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,11 3
Jlexuunu (Jlek) 0,11 3
CamocrositesbHas padora (CP): 0,78 21
KonTakTHas camocTosiTenbHas pabora — —
CaMOoCTOATENBHOE N3YUEHHUE PA3JIENOB TUCIUILINHBI 0,78 21
3auem: 0,11 3
KonTakTHas paboTa — MpOMEXYTOUYHasl aTTeCTalHs 0,005 0,15
IloaroroBka K 3auety 0,105 2,85
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Buja koHTpoJs: 3auer

AHHOTanus pabdoyei NPorpaMMsl M CHHUILIMHBI
«[lepeBoa Hay4YHO-TeXHUYECKOI JuTepaTypbl» (PT/1.B.02)

1. Heap TUCHUIIHHBI — TIPUOOPETCHUE OOYJAOIIMMHUCS OOIICH, KOMMYHHUKATHBHOW U
npodecCHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTalax S3bIKOBON
MIOATOTOBKH IO3BOJISIET BBINOJHATh PA3JIMYHbIE BUABI MPO(ECCHOHATBLHO OPUEHTUPOBAHHOTO
IepeBoJa B MMPOU3BOJACTBEHHONW U HAYYHOU JI€ATEIIbHOCTH.

2.B pe3yiabTaTe uU3yYeHHMsl JAUCHMIUIMHBI OOy4YalIOWiics MO mporpamMmme
0akaJIaBpUATA J0JIKEH

Obnaoams  cnepyromumu  o6mekynbTypHbiMu  (OK) u  mpodeccuonansupivu  (11K)
KOMITETEHIIUSIMU:

— CIHOCOOHOCTbIO K KOMMYHMKAIlMM B YCTHOM M NHUCbMEHHOH (opMax Ha pPYyCCKOM U
WHOCTPAHHOM SI3bIKaX JUISl pEIIeHHs 3aJad MEXJIMYHOCTHOTO M MEXKYIbTYpHOTO
B3aumoerictus (OK-5);

— TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUUECKYI0 HHPOPMAIMIO, OTEUECTBEHHBIA U 3apyOeKHbII
ombIT 10 Tematuke uccienoBanus (ITK-20).

3namo:

— OCHOBHBIE CIIOCOOBI TOCTHKEHUS SKBUBAJIEGHTHOCTHU B TIEPEBOJIC;

— OCHOBHBIE IPUEMBI IIEPEBOA;

— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKa KaK CUCTEMBI;

— J0CTaTO4YHO€ Ul  BBIIOJIHEHWS  IE€peBOJA  KOJIMYECTBO  JIGKCMYECKUX  EIUHUILL,
(pa3eosoTu3MOB, B TOM YHUCIIE€ COLUATIbHBIX TEPMUHOB U JIMHTBOCTPAHOBEAYECKUX PEATTUH.

Ymemy:

— IPUMEHATHh OCHOBHBIE PUEMBI IIEPEBOJIA;

— OCYILIECTBJIATh  NUCHbMEHHBIH  TEpeBOJ] C  COONIOJIEHHEM  HOpPM  JIEKCHYECKOM
SKBHUBAJIIEHTHOCTH, COOJIIOJICHUEM TIpPaMMAaTUYECKUX, CHHTAKCHUYECKUX U CTHIIMCTUYECKHX
HODPM;

— 0o(opMIIATH TEKCT MEepeBOAa B KOMIIBIOTEPHOM TEKCTOBOM PENAKTOPE;

— OCYILIECTBJISITH NEpeBOJ C COONIOJIEHHEM HOPM  JIEKCMYECKOW  SKBHBAJIEHTHOCTH,
coONIOICHUEM TIpaMMaTHUECKUX, CHUHTAKCMYECKUX U CTUJIUCTHYECKUX HOpPM TEeKCTa
IepeBoJia ¥ TEMIOPAIbHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA.

Braoemy:

— METOJUKOM MpeArnepeBo4ecKoro aHaimus3a TeKCTa, ClIOCOOCTBYIONIEH TOUHOMY BOCIIPHUSITUIO
HCXOJIHOTO BBICKA3bIBAHNUS,

— METOJOUKOM TOJrOTOBKM K BBHINOJHEHHIO MEPEeBOJa, BKIIOYas MMOUCK HH(opManuud B
CIPaBOYHOM, CHIELUATIBLHOM JINTEPAType U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMU CHUCTEMbI COKpPAILLEHHOHN NEepEeBOYECKOM 3aMKMCH MPY BBIIIOJIHEHUH I1EPEBO/IA;

— OCHOBHOW MHOSI3bIYHOM TEPMHUHOJIOIMEN CIIEUAIBHOCTH;

— OCHOBamH pedepupoBaHHs U aHHOTUPOBAHUS JIUTEPATYPHI IO CHEIUATLHOCTH.

3. Kpatkoe coaep:kaHue AMCHUTIIHHBI

Paszoen 1. Ocnosuvie nexcuueckue u cmuaucmudeckue 3aKOHOMEPHOCMU Nepesood
HAYYHO-MEeXHUYecKou Tumepamypol.

1.1. Jlexcuueckue 3aKOHOMEPHOCTH Hay4YHO-TEXHHYECKOro mnepeBoja. CMBbICIOBOI
aHaJM3 HAy4YHO-TEXHMYECKOTO TeKCTa M ero cermeHranus. CTHIMCTUYECKHE OCOOCHHOCTH
HAay4yHO-TEXHMUYECKUX TEKCTOB. IIpeononeHue TpyaHOCTEH, CBS3aHHBIX C PacXO0KJIECHUEM
CUHTAKCUYECKUX CTPYKTYp MHOCTPAHHOI'O U PYCCKOT'O TEXHUYECKHX TEKCTOB.

1.2. CpaBHeHHe TOpPsI/IKA CJIOB B aHIJIIMHCKOM M PYCCKOM IpeuioxxkeHusix. [lepeBoa cios,
yCTaHOBJICHHE 3Ha4deHus cioBa. [lepeBos cBOOOAHBIX M (pa3eoIOTHUECKUX CIOBOCOUYETAHHM.
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[lepeBox 3aroJ0BKOB TEKCTOB M CTaTeH

1.3. Cokpamienus. OcobeHHOCTH HX TIepeBoa. Pa3BuTHE HABBIKOB MEPEBOJIa HA TIPUMEPE
TEKCTOB M0 TeMe « XuMHU4IecKas adboparopus» «V3MepeHus B XuMum».

1.4. Jlexcuueckue TpaHchOpMaIMd TMPH TEPEeBOJEC TEKCTOB IO TEMATUKE XUMHU H
XUMHUYECKON TEXHOJIOTHH.

Pa3zoen 2. Ocnosnvie epammamuueckue 0COOeHHOCMU NePesood.

2.1. OcobenHOCTH MTepeBoIa peIokeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe mepeBoja TEKCTOB IO TEMAaTHKE XMMHUYECKOW TEXHOJIOTHUHU
[IepeBox IpUAATOYHBIX NPEIOKEHUMN.

2.2. Metoapl W TpPHEMBbI MEPEBOJA CTPATATEIBHOTO 3ajiora Ha IpHUMEpe IepeBoaa
TEeKCTOB 10 TeMe "TexHosnoruu Oymaymero".

2.3. Tumbl yCIOBHBIX MPEAIOKEHHUH, MTpaBHia U 0COOCHHOCTH HMX mepeBoxa. [IpakTuka
MepeBO/ia YCIOBHBIX MPEUIOKEHUI Ha MPUMEpax TEKCTOB 10 pPa3jIMYHBIM pas3jiesiaM XHUMHH H
XUMHUYECKON TEXHOJIOTHH.

2.4. MojanpHbI€ TJIArOJIBl M 0COOEHHOCTH X TMEpeBOJia Ha NMpUMEpEe MepeBoa TEKCTOB
«Texnomnorus», «IIpombilieHHOE 000PYIOBaHHEY.

Pasoen 3. Ocobennocmu nepesooa npednodicerull ¢ HeTudHbIMU GopmMamu 21a2o.

3.1. UnpunautuB (HeonpeneneHHas Gopma riarona). Poss HHOUHUTHBA B MIPEUTOKEHUT
W BapUaHThI INepeBoJa Ha pycckuil s3bIk. IIpudyactus m repynamii. Bapuantel nepeBoma Ha
PYCCKHH SA3BIK.

3.2. UnpuautuBHEIE 000pOTHL. OO6OpOoT momonmHeHWe ¢ wuHGUHUTHBOM. O060poT
noJuIexaiiee ¢ ”HOUHUTUBOM. Pa3iimyHble BAPHAHTHI ITEPEBO/IA.

3.3. [lepeBox mpHyacTHBIX 00OPOTOB. AOCOIOTHBIA MPUYACTHBIH O0OPOT M BapUAHTHI
nepeBojia. PazBuTue HaBBIKOB MepeBojia B cepe XUMHUH U XUMUYECKON TEXHOJIOTUH.

Paszoen 4. Ocobennocmu peghepamusroco nepegooa.

4.1. AITOpUTM TPEANepeBOUECKON pabOThl C HAYYHO-TEXHHUYECKHM TEKCTOM IO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. Anroput™M  cocTaBieHHs pedepara IO XHMHKO-TEXHOJOTUYECKOW TEMAaTHUKE
(aHHOTAIINH)

4.3. Anroput™M paboTel 1O pedepaTUBHOMY MEPEBOIY MO XHUMHKO-TEXHOJOTHYECKOM
TEeMaTHUKe.

4. O6beM yueOHOMH THCIHMIIINHBI

4.1. Ounas hopma

Bceero CemecTpsl
. 3 4
Bupl yue6HOM paboThI 3K Axap,. A
Ka. Axan.
q 3E q 3E q

OO0masi Tpy10eMKOCTh IMCUUILIHHBI IO

4 144 2 72 2 72
Y4eOHOMY ILIAHY

KonTakTHasi pabora — ayautopusble 3ausitusi: | 1,78 64 0,89 32 0,89 32

ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32

CamocrositesbHas padora (CP): 2201 79,2 | 1,10 | 39,6 | 1,10 | 39,6

KonTakTHas camocTosITeIbHAs pa60Ta — — — — — —

CaMocTosTeIbHOS HU3YUYCHHC pa3aciioB 220 79.2 110 39.6 110 396
AU CIHUITIIMHBI ! ! ! ! ) )

3auem ¢ oueHKoI. 0,02 0,8 0,01 0,4 | 0,01 0,4

KonTakTHas pabota — mpoMexyToyHast 002| 08 |001| 04 |001]| 04
aTTecTauus

3auer 3auer

Buja xoHTpoOJIs: . .
C OLIEHKOH C OLICHKOM
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Bcero CemecTpsbl
N 3 4
Buner yae6HOI paboThI 3K Ac:p. - AcTp. 3E AcTp.
q q
OO0masi Tpy10€eMKOCTh I CUUILIHHBI MO 4 108 5 54 2 54
yY4eOHOMY ILIaHY
KonTakTHasi paboTa — ayaiuTopHsble 3ausitusi: | 1,78 48 0,89 24 0,89 24
[TpakTaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
CamocrositesibHas padora (CP): 220 1| 594 | 1,10 | 29,7 | 1,10 | 29,7
KoHTrakTHas camocTosiTesbHas paboTa — — — — — —
CaMoCTOATEIPHOE U3YUCHHUE Pa3JIeIIOB 220 | 504 | 110 | 207 | 1,10 | 29.7
JIACLUIUINHBI
3auem c oyenkoi: 002| 06 | 001 03 |0,01 0,3
KoHTakTHas paboTa — mMpOMeKyTOTHAS 002 | 06 |001| 03 |001 0.3
aTTecTalus
3auer 3auer
Buja xoHTpoJsi: . .
C OLICHKO¥ C OLICHKOH
4.2. 3aounas dhopma
Bcero CeMecTphl
. 3 4
Bunpr yue6HO# paboThI 3K AK;UI. - AKaL - AKaL
q q
OO0uiasi Tpy10€eMKOCTb TMCHUTIIHHBI MO 4 144 5 79 5 79
yueOHOMY IJIAHY
KontakTHasi pabora — aynuropubie 3ausatusi: | 0,44 16 0,22 8 0,22 8
[Tpaktuueckue 3ausatus (113) 0,44 16 0,22 8 0,22 8
CamocrositesibHas padora (CP): 3,34 | 120 | 1,67 60 1,67 60
KonrtakTHas camocTosiTenbHas pabota — — — — — —
CamMocTosTeTpHOE H3yUeHUE Pa3/IeIIOB 333 | 120 | 1.67 60 1,67 60
JUCLUILINHEI
3auem c ouenkoii. 0,22 8 0,11 4 0,11 4
KonrtakTHas paboTa — mpoMexxyToYHast 002 08 |001| 04 |001 0.4
aTTecTanus
ITonroroBka K 3auery 0,2 7,2 0,1 3,6 0,1 3,6
3auer 3auer
Bujg koHTpOJIST: . .
¢ OLIEHKOI1 ¢ OLIEHKOI1
Bceero CeMecTphl
. 3 4
Bunsl yueOHOM paboTh 3K Ac:p. - ACTp. - ACTp.
q q
OO0masi Tpy10eMKOCTh M CUUILIHHBI MO 4 108 5 54 5 54
Y4eOHOMY IJIAHY
KonTakTHasi paboTa — ayautopusle 3ausitusi: | 0,44 12 0,22 6 0,22 6
[Tpaktnueckue 3anstus (113) 0,44 12 0,22 6 0,22 6
CamocrositesbHas padora (CP): 3,34 90 1,67 45 1,67 45
KonrakTHas camocrositenbHas paboTa — — — — — —
CaMocTosaTenbHOE U3yUeHUE Pa3/ieioB 3,33 90 1.67 45 1.67 45
JUCHUILINHEI
3auem c oyeHKoi. 0,22 6 0,11 3 0,11 3
KonTakTHas paboTa — mpoMeKyToUHas 002| 06 |001| 03 |001 0.3
arTecranus
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[ToaroroBka K 3auety 0,2 ‘ 54 0,1 ‘ 2,7 0,1 ‘ 2,7

3auer 3auer

Buja xoHTpoJIs: . .
C OLIeHKOH C OLICHKOM

AHHOTAIUs padoyell MPOrpaMMbl AU CHHUIJIHHBI
«BBenenue B marematuky» (OT/.B.03)

1. Heap aucuMMIMHBbI — (OPMUPOBAHKE Y CTYACHTOB CHCTEMbl OCHOBHBIX TOHSTHH,
WCIIONIb3YEMbIX JJI TOCTPOCHUSI BAXKHEMIIUX MAaTeMaTHYECKUX MOJENe, U yMEHHS
KCIIOJIb30BAaTh MATEMATUUECKHE METO/IbI JIJIsl ONTMCAHUS PA3TUYHBIX MPOIECCOB.

2.B pe3yabTraTe W3yYeHHUsi AUCHUILUIMHBLI oOyyaommiics M0 mNporpaMmme
0akaJlaBpUATA J10JIKEH

Obnadams cnenyronumu npodeccuoHanbHbiMU (I1K) komneTenusamu:

— CHOCOOHOCTBIO TJIAHUPOBATh M TMPOBOJUTH (PU3NYECKUE U XUMHUYECKHUE HKCIIEPUMEHTHI,
MPOBOUTH 00Pa0OTKY MX PE3YJIbTATOB U OIICHUBATh MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI U
YCTaHABIWBATh TPAHMIIBI UX MTPUMEHEHUs, IPUMEHSTh METObl MAaTEMATUUYECKOTO aHAJIN3a U
MOJICITMPOBAHUS, TEOPETUUCCKOTO U dKCIIEpUMeHTanbHOro recnenoBanus (ITK—16).

3nameo:

— OCHOBHBIE METOJBI HCCIEIOBaHUS DSJIEMEHTAapHBIX (DYHKIHI, WX CBOWCTBA W TpaduKH,
TOXX/IECTBEHHBIC MPE0OpPa30BaHUS AITreOpandecKuX W TPUTOHOMETPUUYECKHX BBIPAKCHHM,
CcrocoObl pelieHus] ypaBHEHWM W HEPABEHCTB, JJIEMEHTHI TEOPUHM YHCEN, BKIHOYAs
KOMIUIEKCHBIE YMCIIa, U TEOPUH MHOXECTB, OCHOBBI aHAJTUTUYECKONW T€OMETPUHU, BEKTOPHOM
Y TUHEHHOU ayreOphl.

Ymemy:

— mnpuoOpeTaTbh HOBbIE MaTeMaTUUYECKHE 3HAHUS, HUCIIOJIb3Ysl COBPEMEHHbIE 00pa30BaTeIbHbIE U
nH(OPMAaLlMOHHBIE TEXHOJIOTHM, COCTaBISATh MaTeMAaTUYECKHUE MOJEIM TUIIOBBIX 3agad U
HaXOJHUTh CIOCOOBI MX PEIICHU; YMETh MePEeBOAUTh HA MaTEMaTHUECKUN S3bIK MPOCTEHUIINE
poOieMbl, NMOCTABJICHHbIE B TEPMHUHAX IPYTHX HPEIMETHBIX 00JacTei, U HCIOJIb30BaTh
MIPEBOCXO/ICTBA ATOU NepeOpPMYINPOBKH I UX PEILICHUS.

Braoemy:

— MAaTeMaTU4YeCKOW JIOTHMKOM, pa3BUTHIMH Y4€OHBIMM HABBIKAMH M TOTOBHOCTBIO K
MIPOJIOJKEHHUIO 00pa30BaHMsl, YMEHHEM YUTATh U aHAIM3UPOBATh yU4EOHYI0 MaTEMaTHUECKYIO
JTUTEepaTypy, MEPBUYHBIMM HABBIKAMH U METOJAaMU pEUICHHs MaTeMaTHYeCKHUX 3ajad
JUCIUIUIMH Tpo(ECCHOHATBHOTO HUKIIA U TUCIHUIUIMH MPO(UILHON HAIPaBIEHHOCTH.

3. KpaTkoe coaep:kaHue TuCHUILINHBI

Beeoenue.

[Ipenmer u meronsl AucUMIUINHBL «BBenenune B maTemaTtuky». OmnucaHue OCHOBHBIX
paznenoB kypca. TpeboBanust IpU U3yYEHUH TUCIUILINHBIL.

Paszoen 1. Dnemenmor  meopuu  uucen u meopuu MHOdcecm8. [lericmeusi  HAO
mHozounenamu. OCHoBHbIe MUnbl YPasHeHUll U HePAGeHCME, Memoobl UX peuleHUs.

Uucna  (uenble, OTpULATENIbHBIC,  BEIIECTBEHHbIC).  AOCONIOTHAas  BEIWYHHA
neicTBuTenbHOro yncna. Kommnekcusle yncna. Onepanuu Haj HUMH. MHOXECTBA U Olepaluu
HaJl HUMH. DJI€MEHThl MHOKECTBA, MMOJAMHOKeCTBa. YncioBble MHOKecTBA. DPopmyinbsl MyaBpa u
Oiinepa. M3BiedyeHne KOpHSA N-OM CTENEHM W3 KOMIUIEKCHOTO 4uciia. PerieHuwe ypaBHEHHI
KBQJIDAaTHBIX M BBICIIUX TOPAAKOB. PanumonanmbHas napoOb. OCHOBHas TeopeMa anreOpsbl.
Tpuronomerpuueckue ypaBHeHHss U HepaBeHCTBa. Jlorapudmuueckue ypaBHEHHS W
HepaBeHcTBa. [lokazaTenbHble ypaBHEHHS] M HEpaBEHCTBA. PeleHue ypaBHEHM U HEpPaBEHCTB
CMEUIaHHOTO THUIA.

Pa3zoen 2. @ynxkyuu u ux ceoticmsa. Ilpocmetiwiue snemenmapuvie hynxyuu. InemeHmol
AHATUMUYECKOU 2eoMempull Ha NJIOCKOCHIU.

[onstus Gynkuuu. HMccnenoBanue gpynkiuu. CrnocoObl 3amanus ¢yHkiuil. OOpaTHble
¢byakmun. CBoiicTBa dSneMeHTapHbIX (YHKIUN (IMHEWHBIE, KBaJpaTHYHBIC, CTEMECHHBIE,
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MoKa3aTeNbHbIe, JOrapuPMHUUECKHE, TPUTOHOMETPUUECKUE U Apyrue). MeToa KoopAMHAT Ha
miockocTu. JlexkaproBa NpsIMOYrojbHasi CHUCTEMa KOOPJAMHAT, HOJSpHAs CUCTEMA KOOpAMHAT.
Paccrostnue mexy 1Byms Toukamu. JleneHue oTpeska nomnoiaM. YTrosl MexAy ABYMs IPSIMbIMU
HAa IUIOCKOCTH. Y CIOBHSI apajlIeIbHOCTU U NEPIIEHANKYISIPHOCTH IPSIMBIX. Y paBHEHUS NPAMOI
JMHHUU HA IJIOCKOCTH: 00I11ee, C YIIIOBBIM KO3 PHUIIMEHTOM, MPOXO SIS Yepe3 JaHHYIO TOUKY B
3aJJaHHOM HAIIpaBJICHUU, NPOXOJsIIEel depe3 [B€ JAaHHbIE TOYKU. PaccTosHME OT TOUKH [0
npsimoii. Kpubie BTOporo mnopsaka. KaHoHwueckue ypaBHEHHsS H TpaduKH OKPYKHOCTH,
AIIUIICA, TUIEPOOJIBbI, TapadoJIbI.

Pa3zoen 3. Bexmopnas anceopa.

Onpenenurenu 2 u 3 nopsiakoB. Bexropel. Moaynb Bektopa. OpTbl, HampaslsiolIne
KocuHychl. Onepauuu Haj Bekropamu. CKalsipHOE NMpOM3BEACHUE ABYX BEKTOpOB. BekropHoe
MpOU3BEACHNUE JBYX BeKTOpoB. (CMellaHHOE NpPOM3BEACHHE TpeX BEeKTOpoB. dusmyeckoe u
Tr€OMETPUUECKOE MPUII0KEHNE BEKTOPHBIX MPOU3BEICHUM.

Pa3zoen 4. Jlunetinas anceopa.

Matpuupl. Onepauuu Haja MaTpulaMu. OJIEMEHTapHble TNpeoOpa3oBaHMsl CTPOK
Matpulbl. [lpuBeneHne Marpuubl K CTynmeHYaToMy BuUAy U Buay laycca. Panr marpuisl.
Ompenenurens MaTpUIlbl U ero cpoiictBa. OOparHas maTpuia. Pemenue cucteM JMHEHHBIX
anredpanveckux ypaBHEHMH (¢ momolipio oOpaTHOl MaTpuibl, MerogoM [aycca, meromom
Kpawmepa). [IpencraBienue o JTMHEHHBIX BEKTOPHBIX MpocTpaHcTBaXx. CoOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIE 3HAUYEHUSI MATPUIIBL.

4. O0beM yueOHOM THCHHUIIINHBI

4.1. Ounas popma

. B 3aueTHBIX B akanem.
Bupr yue6HO#M paboThI

eIMHUIAX qyacax
O01mas TPy10eMKOCTb JMCIHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 2 72
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSL: 0,888 32
Jlexuunu (Jlek) 0,444 16
[Tpaktuueckue 3ausatus (113) 0,444 16
CamocrositesibHas padora (CP): 1,106 39,8
KonraktHas camocrositenbHas paboTa — —
CaMOCTOSATEIbHOE H3YUYEHUE PA3/ICIOB JUCITUTUIHHBI 1,106 39,8
3auem: 0,006 0,2
KonrtakTHas paboTa — mpoMeKXyTOYHAs aTTeCTaIUs 0,006 0,2

Bua koHnTpoJs: 3auer

N B 3aueTHbIX B actponom.
Buner yue6HOM paboTh

CIIMHUIIAX qacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 2 54
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,888 24
Jlexuunu (Jlek) 0,444 12
[TpakTnueckue 3anstus (113) 0,444 12
CamocrositesbHas padora (CP): 1,106 29,85
KoHnTakTHas camocrositenbHas paboTa — —
CaMOCTOSATENTbHOE U3YYEHUE PA3/IeIOB AUCIIUIUIMHbI 1,106 29,85
3auem: 0,006 0,15
KoHTakTHas paboTa — NpOMEXYTOUYHas aTTeCTalus 0,006 0,15

Bujx koHTpoOJN: 3aver
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4.2. 3aounas popma

. B 3agerHbIX B akanem.
Bunsl yaeOHOM paboThI
eIMHUIAX qacax
O0mas Tpy10eMKOCTh JMCIHIIJIMHBI 110 Y4eOHOMY ILUIAHY 2 72
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,22 8
Jlexuunu (Jlek) 0,11 4
[Ipaxtnueckue 3anstus (113) 0,11 4
CamocrosiTtesnHasi padora (CP): 1,67 60
KoHTakTHas camocTosiTenbHast pabora — —
CaMoCTOSATENbHOE U3YUYCHUE PA3JICIOB AUCITUTIIMHBI 1,67 60
3auem: 0,11 4
KoHTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 0,005 0,2
IToaroroBka k 3a4ery 0,105 3,8
Buja konTpoasn: 3auer

Bunel yue6HOM paboTh

B 3aueTHBIX

B actponom.

SIMHHIIAX gacax
OO0u1asi TPYA0€eMKOCTh AMCIUIJIMHBI 110 Y4e0HOMY IJIAHY 2 54
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 0,22 6
Jlexmuu (JIek) 0,11 3
[Tpaktugeckue 3anstus (113) 0,11 3
CamocrositesibHas padora (CP): 1,67 45
KoHTakTHas camocrosiTenbHas paboTa — —
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTLTHHBI 1,67 45
3auem: 0,11 3
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTECTAIUs 0,005 0,15
[ToaroroBka k 3auety 0,105 2,85
Bua konTpoJs: 3auer

pabote

. JIOKYMEHT MOJMNUCAH _
HEKBAJIU®UIITUPOBAHHOM
SJEKTPOHHOM MO CHIO

@ Brmanenen: ®unatos Cepreit Hukonaesuu

H.o. mpopekTopa:Cirykba npopeKTopa 1o yaeOHoH

HetictBurenen: ¢ 26.03.2021 mo 26.03.2022
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