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4.4. AHHOTALIMM PABOYUX IPOT'PAMM JUCIUILIUH

4.4.1. IlucuunjuHbl 00s13aTeJIbHOM YacTH (0a30Bast 4aCTh)
AHHOTauus padouei mporpaMmmbl JucuMIINHbI « AHOCcTpanublii s13b1k»(b1.B6.1)

Henp aAumcoMnmiauHbl — [puoOpereHHe oOydaromuMmucs oOuield, KOMMYHUKAaTUBHOM U
npo(eCCHOHAILHOW KOMIIETEHIIMH, YPOBEHb KOTOPHIX Ha OTIEJbHBIX 3Talax S3bIKOBOH IOATOTOBKH
MO3BOJIIET  HMCIOJIb30BAaTh ~ HMHOCTPAHHBIM  S3bIK  IMPAKTUYECKM Kak B MpodeccroHaIbHOM
(TTpOM3BOJICTBEHHOW U HAYYHOW) ASSITENFHOCTH, TaK U JUIS 1IeNieil caMo0o0pa30BaHuUs.

B pesyabrare ndyd4eHus JMCUUILIMHBI 00y4al0UIMiics 110 MPOrpaMMe 0aKaJIaBpHAaTa 0JIKEH:

Obnaoamse crenyromumu o01ekynbTypaHbIMU (OK) KoMmeTeHusamMu:

CMOCOOHOCTh K KOMMYHHKAIIMM B YCTHOM M NMUCbMEHHOW (hOopMax Ha PYyCCKOM U MHOCTPAHHOM
A3bIKAX IS PEIICHUS 33124 MOKJIMIHOCTHOTO U MEXKYJIbTypHOTo B3aumoneiictus (OK-5).

3nams.
- OCHOBHBIE CITOCOOBI COUETAEMOCTH JIEKCUUECKHUX €IMHULl 1 OCHOBHBIE CJI0BOOOPA30BaTENbHbIE MOJIEIH;
- PyCCKHE€ DSKBHUBAJICHTHI OCHOBHBIX CIJIOB U BBIPAKEHHUH peud B MpoIlecce MEKIMYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJIEHCTBUS;
- OCHOBHBIE ITPUEMBI U METObI peheprupoBaHus U aHHOTUPOBAHUS TUTEPATYPHI;
- MACCUBHYI0O M aKTUBHYIO JIEKCHKY, B TOM 4HCIlie OOIIEHayYHYI0O M CHEIHAIbHYI0 TEPMHUHOJIOTHUIO,
HEOOXOAMMYIO A paboThl HaJ TUIIOBBIMU TEKCTaMHU;
- IIpUEMBbI pabOThl C OPUTHHAJILHON JTUTEPATypOll HA HHOCTPAHHOM SI3bIKE.

Ymemn:
- paboTaTh C OPUTHHATILHOMN JIUTEPATYPON Ha HHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIOBapEM;
- BECTU MEpeNnuCKy Ha M3y4aeMOM S3bIKE€ C LEJIbI0 MEXKIMYHOCTHOIO M  MEXKYJIbTYPHOIO
B3aMMOJICH CTBHUSI,
- BECTU PEYEBYIO0 JEATEIbHOCTh NPUMEHUTEIBHO K cdepe OBITOBOW U  MpodecCHOHAIbHON
KOMM YHUKAIIUH.

Bnaodems:

- UHOCTPAHHBIM S3bIKOM Ha YPOBHE MEXKIMYHOCTHOTO W MEXKKYIbTYPHOTO OOIICHUS, HABBIKAMH U
YMEHHSIMH PEYEBOM JIEATEIBHOCTH MPHUMEHUTENIhHO K cdepe ObITOBOH U mnpodeccroHaNbHOMI
KOMMYHHUKAIIMH1, OCHOBaMH MYOJIIMYHON peyu;

- OcHOBaMU pedeprpoBaHUs M AHHOTHPOBAHUS JIMTEPATYPHI HA U3Y9aeMOM HHOCTPAHHOM SI3BIKE.

3. Kparkoe cogep:xaHue IMCHUTIHHBI:

Beenenune. Ilpenmer u poib HMHOCTpaHHOro s3blka. KparTkue ucropuyeckue cBeneHHs 00
M3y4aeMoM s3blKe. 3aJaul U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKU M TEXHOJIOTHH.

Mogayas 1. |.I'paMmaTryeckue TpyAHOCTH U3y4aeMOoro s3bIKa:

1.1 JInuHble, NpUTSKATEIbHBIE U IPOYUE MECTOUMEH 1.

CrpsixeHue riaroya-cBs3KH.

W3menenue rnarona-cBsi3ku B (opmax Hacrosiuero BpeMmeHu. OOpa3oBaHHME pPa3IMYHBIX
BHUJIOBPEMEHHBIX (JOPM C MOMOIIBIO riaroia-cBsa3ku. O6pa3zoBanue u ynorpediieHue GopM MacCUBHOTO
3anora. VI3MeHeHue riaroyia-cBA3Ky B pa3iMuHbIX (opMax MpoUIeIIero u Oyayuiero Bpemenu. I narosn-
CBS3Ka B OTPULIATENbHBIX MPEIIIOKECHUIX.

1.2 Tlopsinok cnoB B mpemsiokeHuH. IIpsmMoil mopsiiok CIIOB yTBEPAMTENBHOIO NMPEIJIOKEHUS B
pa3NMYHBIX BUIOBpEeMEHHBIX (popmax. M3MeHeHHEe MOpsIKa CIOB B BOINPOCUTENBHBIX MPEATOKECHUSIX.
[TopsiAOK CII0B M IOCTPOEHUE OTPULIATENIBHBIX TPEIIOKEHUH. DM PaTndecKue KOHCTPYKIIHH.

MonayJs 2. ll.UTenne TeMaTHYECKUX TEKCTOB:

2.1. Benenue B criennaabHOCTh

2.2 I.11. MenneneeB

2.3. PXTY um. JI.1. MenneneeBa

[Tonarue o BuAax yTeHUs HA TpuUMepax TeKCToB O Xumuu, /[.U. Menoeneese, PXTY um, JI.U.
Menoeneesa.

AKTHBHU3AIMS JICKCUKU TPOYUTAHHBIX TEKCTOB.

Mopayas 3. l11. IIpakTrka ycTHON pedH 1Mo Temam:



3.1. «T'oBopum o cebey,

3.2. «B roponue»,

3.3. «PaiioH, T11€ 5 KUBY».

MoHonoruueckasi peub o TeMe «0 cedey.

Mogayas 4. |.I'paMmaTiyecKue TpyAHOCTH U3y4aeMOro SI3bIKa:

4.1. Undunutu. ®opmbl nndunutusa. [IponomwkeHHslit U neppekTHpld NHOUHUTUB. DYHKIIUU
uH(GUHUTHBA B npesiokennn. O0pa3oBanue u ynorpedienrne nHOUHUTHBHBIX 00OPOTOB THIIA «CIOXKHOE
HOJUIeKAIee» U «CIOKHOE JIOMOIHEHUE». BapuanTsl nepeBosia HHOUHUTUBHBIX 00OPOTOB HA PYCCKUM
A3BIK.

4.2. BunoBpemennsie ¢popMbl riaaronoB. ObpazoBaHue MPOCTHIX, TPOAOIKEHHBIX, TEPPEKTHBIX U
nep(eKTHO-MPOTOKEHHBIX BpeMeH. BompocuTenbHble MNpEAJIOKEHUS B  Pa3IMYHBIX BpEMEHaX.
OO6pa3oBaHue OTpUILIATEIBHBIX (DOPM TJIaroJia B pa3IMdHbIX BpeMEHaX.

Moayas 5. Il. M3ygatoniee yTeHre Hay4YHO-ITONYJIIPHBIX TEKCTOB 0 BEIOPAHHOMN CIEIIMATIBbHOCTH.

IIpumepHas TemMaTHKa TEKCTOB:

5.1. «XuMuyeckasi TEXHOJIOTUSI M HAYYHBIE METOJIbI»

5.2. «XuMH4ecKoe NpeanpusiTUe).

Mogayas 6. 1. [IpakTuka ycTHON peuu 1o TemMe

6.1. «Cmyoenueckas sHcuznb».

6.2. «XuMusl, U3MEPEHUS B XUMUYECKON TEXHOJIOTUM»

Moayas 7. |. I'pammatuyeckue TpyIHOCTH U3Yy4aeMOro s3bIKa:

7.1. Ilpuuactus. Ilpuyactus Hacroswmero u mnpomeamnero BpeMeHd. IlepdexTHbie (HopMbI
npuyacTua. Mecro npuyacTuil B IpejiokKeHnu. Pasznuunele BapuaHThl IEpeBoJa MPUUYACTHI HA PYCCKUI
a3bIK. [IpyyacTHBIe 000POTHI M IPUEMBI X ITEPEBOIa HA PYCCKHUM SA3bIK.

7.2. CocnararenabHoe HakiIoOHeHHE. DOpMBI COCNAraTeIbHOrO HAKJIOHEHUS B U3Yy4aeMOM S3BIKE.
MoganbHble TJIarojbl U UX MCIOJIb30BaHHE B IPENJIOKEHUSX B COCIAraTeIbHOM HAKJIOHEHHUU. THIIBI
YCIOBHBIX NpeIoKeHUi. BapuaHThl nepeBona MpenyioKEHUI B cOcCllaraTeIbHOM HAaKJIOHEHUHM H
YCIJIOBHBIX MPEIJIOKECHUMN.

Moayas 8. |l.N3yyaroiiiee 4TeHre TEKCTOB 110 TEMAaTHKE:

8.1. «Xumuueckas 1abopaTopusy.

8.2. «M3MepeHus B crieluaibHON Ta00paTOpHm.

Mogayas 9. Il .IIpakTika ycTHOI pedn o Temam:

9.1. «CTtpana u3yuaeMoro si3plka»,

9.2. «IlpoBenenue n1en0BON BCTpEUN»,

9.3. «3akitoueHn e KOHTPAKTa».

O06beM yueOHOI IMCUMILINHBI:
Ounas dopma:

Buy yueGHoit paGoThI B B Pacnipenenenune 4acos 1o
3aUETHBIX | aKaJeM. ceMecTpam
€NUMHUIIAX | Yacax Cemectp 1 Cemectp 2
AK.4achl AK.4acel
(BET) (BET)
O0mas TPyA0eMKOCTh JHCHMILIHHBI 8,0 288 144 144
10 Y4eOHOMY IUIaHY 4) 4
KonrakTHan padora (KP): 2,2 80 48 32
(1.3) (0.9)
Jlexuunu (Jlek) - - - -
[Ipaktuueckue 3ansatus (I13) 2,2 80 48 32
(1.3) (0.9)
Camocrositesabnas pagora (CP): 4.8 172 96 76
(2.7) (2.1)




Buja KoHTpoJIA: 3a4eT/IK3aMeH 1 36 3auer ¢ JK3aMeH
OlIeHKOH 36
1)
Buib! yaeGHOI paGoThl B B Pacnpenenenue yacos o
3a4eTHBIX | aCTPOH ceMecTpam
oM.
ennHunax | yacax | Cemectp 1 Cemecrp 2
Actp.yacel | AcTp.4achl
(3ET) (BET)
O0mass TPyA0eMKOCTh JHCUMILIHHBI 8,0 216 108 108
no yuedOHOMY IJIAHY 4 4)
KonrakTHan padora (KP): 2,2 60 36 24
(1.3) (0.9)
Jlexuunu (JIex) - - - -
[Tpaktuueckue 3ansatus (I13) 2,2 60 36 24
(1.3) (0.9)
CamocrosTenbHas padora (CP): 4,8 129 72 57
2.7) (2.1)
Buj koHTpOJIS: 3a4eT / IK3aMeH 1 27 3auyer ¢ JK3aMeH
OI[€HKOH 27 (1)
3aounas ¢opma:
Buy yueGHOiT paGoThI B B Pacnipenenenue yacos no cemectpam
3a4ETHBIX | aKaJeM.
€AMHULIAX yacax Cemectp 1 | Cemectp2 | Cemectp 3
AK.4acsl AK.4achl AK.4achl
(3ET) (3ET) (BET)
Oo6mas TPYA0EMKOCTh 8,0 288 72 72 144
AUCUMIVIMHBI 1O Yy4eOHOMY (2) (2) 4)
JIaHy
KonrakTHas padora (KP): 0,55 20 6 6 8
(0,17) 0,17) (0,22)
Jlexuuu (JIek) - - - -
[Ipaxtuueckue 3anarus (I13) 0,55 20 6 6 8
(0,17) (0,17) (0,22)
CamocrosiTeJibHast  padoTa 6,97 251 62 62 127
(CP): (1,72) (1,72) (3,53)
Bun KOHTPOJIA: 0,47 17 3auer 3auer JK3aMeH
3ayeT/IK3aMeH 4 4 9
(0,11) (0,11) (0,25)
Bunel yue6HOM paboTh B B Pacnipenenenue 4acoB o ceMecTpam
3a4ETHBIX | aCTPOHO
M.
€AMHULIAX yacax Cemectp 1 | Cemectp2 | Cemectp 3
Actp.yacel | Actp.yacel | AcTp.4achl
(3ET) (BET) (3ET)
O6masn TPYA0EMKOCTh 8,0 216 54 54 108
AUCHMIUIMHBI MO y4eOHOMY (@) (2) 4)
MJIaHY
KonTakTHas padora (KP): 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)




[MpakTuueckue 3ansarus (I13) 0,56 15 4,5 4,5 6,0
(0,17) (0,17) (0.22)
CamocTosiTeJibHasi  padora 7,0 188,25 46,5 46,5 95,25
(CP): (1,6) (1,6) (3,4)
Bux  kouTpoas: 3aver / 0,47 12,75 3auer 3auer IK3aMeH
IK3aMeH 3 3 6,75
(0,11) (0,11) (0,25)

AHHoTauus pab6oyeii mporpaMmmbl AucUMILIUHBI «Punocopusn» (b1.5.2)

Heab nucuunaunbl «dunocopus» — chopMUPOBaTH y CTYJEHTOB KOMITJIEKCHOE MPEACTABICHUE O
pos 1 MecTe pusiocopuu B cUCTEME TYMaHUTAPHBIX, COIIMAIBHBIX U €CTECTBEHHBIX HAYK, TO3HAKOMUTh
UX ¢ OCHOBaMH (HUIOCO(PCKOro 3HaAHUS, HEOOXOIUMBIMU I PEIICHUS TEOPETUUECKUX U MPAKTUYECKUX
3azay.

B pe3yabTaTe H3ydeHHsl JUCHUILINHBI 00ydalomuiics Mo mporpaMme 6aKajaBpHuaTa J10JKeH:

Obnadams cnegyromumu o0mekyabTypHbIMU (OK) koMneTeHuusImu:

CIOCOOHOCTBIO  HCIIOJIB30BAaTh ~ OCHOBBI  ¢uiiocopckux  3HaAHUN i (GHOPMUPOBAHUS
MUPOBO33peHueckor mo3uruu (OK-1);

CIOCOOHOCTBIO UCIOIB30BAaTh OCHOBBI IIPABOBBIX 3HAHUM B pa3Nu4HbIX cepax nearerabHoctd (OK-
4).

3uams:

OCHOBHOE COJIep’KaHU € TJIABHBIX (PUIIOCOPCKUX ILIKOJI U HAIlpaBJIEHUH, IPEACTaBUTENEH 3TUX LIKOI,
CBSI3b U pasznuune uX GUIOCOPCKUX UACH, CBA3b UCTOPHKO-(PUI0COPCKUX KOHIEHINI ¢ COBpEMEHHBIMU
npobiieMaMy HHIMBUAYAIbHOU U OOLIECTBEHHOM JKU3HH.

Ymemo:

MIOHUMAaTh W AHAJIU3UPOBATh MHPOBO33PEHUECKHE, COLMAIbHBIE W WHIAUBUIYyaJbHbIE MPOOJIEMBI
COBPEMEHHOMN XU3HU; 'PAMOTHO BECTU JAUCKYCCHIO, apI'yMEHTUPOBAHHO OTCTaMBaTh CBOIO MO3MUIUIO IO
3HAUYUMBIM (puiiocohckuM mpodiieMaM COBPEMEHHOM JKHM3HHU, OMHUpasch Ha HapaOOTaHHBIA B MCTOPHUH
¢dmnocodun MaTepuar; IPUMEHATh oMydeHHbIe GIIOcO(CKIe 3HAHUS K PEHICHUI0 TPO(ecCHOHATBHBIX
3aza4;

Braoems:

MpeACTaBICHUIMU O Quiocopun Kak HayKe M cUCTeMe IIEHHOCTEeH, ee MecTe B CHCTEMeE
TYMaHUTapHOT O 3HAHUS; OCHOBaMH (HIOCO(CKOr0 MBIIIJICHHS; KATErOpUaIbHBIM aflapaToM U3ydaeMoi
JUCHMIUTUHBL, (QUIOCOQCKMMHU METOAaMH aHalW3a pa3jMyYHbIX MpolsieM, HaBbIKaMH (UI0COPCKOi
KYJIBTYpPbI JUIsl BBIPAOOTKM CHCTEMHOIO, LIEIOCTHOTO B3IUIAAa Ha JEHCTBUTEIBHOCTh U MECTO XMMHHU U
XUMHUYECKON TEXHOJIOTUH B LIEJIOCTHOW KapTUHE MU pA.

Kparkoe coaep:kanue 1y CUMNIHHBI:

Beenenue. ®unocodusi, ee IpOUCX0XKIEHUE U POJIb B O0IIECTBE.

Moayas 1. OcHoBHBIe (puI0COPCKHE IKOJIBbI.

Antnunas ¢unocodpus (mocokpatuku, coductel, Cokpat, [demokput, Ilmaton, Apucroreb,
AIIMHUCTUYECKU-pUMcKas ¢uiiocodus). OcHOBHbIE MpPoOIEMbl CPEAHEBEKOBON (UIOCOPUM U SHOXU
Bospoxnenus. @unocodust HoBoro Bpemenu (XVII — XVIII BB.) Uneonorus IIpocsemenus. Hemenkas
kiaccuueckas unocopus. Pycckas dunocopus XIX — XX BB. OCHOBBI MapKCUCTCKOW (uiiocopuu.
OcHOBHbIE HallpaBJICHUSI COBPEMEHHON (PUIOCOPHH.

Moayab 2. ®unocodcKkue KOHUEeNUMHA ObITHSA U MO3HAHUS.

[Ipo6nema ObiTust B ucropun ¢uinocodpun. IMoHATHS MaTepuanbHOro W uacaibHOro. OCHOBHBIC
¢uinocodckue HampaBiaeHHs: MaTepuaau3sM W ujaeanusM. llpuHuun rio6anpbHOro 3BOIIOIMOHM3MA B
COBPEMEHHOW Hay4YHOW KapTUHE MHpA.

Konnenuuu npoctpancTBa ¥ BpeMEHU B UCTOPUH (HIIOCO(PUN U HAYKH.

[Ipoucxoxnenue co3HaHusd. Poib Tpyna B TIpPOMCXOKIEHUM cO3HaHUA. Mneamictuuyeckue u
MaTepHaIMCcTHUecKue KoHIenuuu co3HaHus. CosHanue W Mo3r. Co3HaTenbHOe M Oecco3HaTeIbHOE.
Cosznanue u a3pIk. CO3HaHNE U CAMOCO3HAHHUE.

KoHuenmuu rHoceonoru B HCTOpHHM  (UiIocO(PUU: CEHCyadu3M, pPAlMOHAIU3M, CKENTHIIN3M,
arHOCTHULIM3M, KOHIENIUS BPOXKJIEHHBIX HJEH, anpuHopusM. JlMajekTMKa MO3HAHMS: YYBCTBEHHOE U
panonaibHoe. OCHOBHbIE TEOPUU UCTHHBI.



Moay.s 3. IIpo6seMsl yenoBeka B puaocopuu.

YenoBek Kkak npenMer unocodckoro ananmsa B ucropuu punocodpuu. [IponcxoxaeHne yenoBeka:
IPUPOAHBIE U COLMAJIbHBIE YCIOBUSI aHTPOIIOCOLIMOreHe3a. buosornueckoe U conuaibHOE B UEJIOBEKE.
WnauBua, HANBUTYIBHOCT, JIAYHOCTD.

CMbICT J)XKU3HU U IIpeHa3HaueHue yenoBeka. )Ku3Hb, cMepTh, 6eccMmepTre. JIBUKeHne HEHACUIINS,
ero poib B coBpeMeHHOH >xu3HU. Llemn m nenHoctu. CBoOOMa BOJMM M OTBETCTBEHHOCTH JIMYHOCTH.
HpaBcTBeHnHble, peIuruno3Hble, 3CTETUYECKUE LIEHHOCTH.

Moayab 4. ®unocodus HCTOPHH U 001IECTBA

YenoBeK B CHCTEME COLHMANBHBIX CBA3eH. JIMYHOCTE M Macchl, CBOOOJAa M HEOOXOIUMOCTE.
Ounocodus ucropuu: (opManUMOHHAS M IUBUIM3AIMOHHAS KOHLEMIUU HCTOPUYECKOrO0 pPa3BUTHS.
[Tporpeccucrckue W NUKIAYECKHE MoAend pa3BuTus. [nmolanabHble MpoOJeMbl COBPEMEHHOCTH.
Konnenmus ycToMunBOro pa3BUTHS U CIIEHAPUU OyAyIIEro.

ObmectBo u ero crpykrypa. ColnanbHas, IOMATHYECKass W JyXOBHas cdepsl oOIIecTna.
Konuenuuu rocygapcrtsa B HCTOpUM (uiiocodckoit MbIciu. ['paxkaaHckoe OOLIECTBO M INPaBOBOE
roCyAapcTBO.

Moayas 5. ®unocodckue npodeMbl XMMUUA M XMMHYECKOH T€XHOJI0T MU

Hayunoe u BHeHayuyHOe 3HaHUe. CTpPYKTypa Hay4qHOro 3HaHHs, €ro Metonsl U (opmbl. HayuHsie
PEBOJIIOLIMM U CMEHAa THUIIOB palMOHAIBHOCTUH. Hayka B COBpeMEHHOM MHpe. ODTHKAa HayKu H
OTBETCTBEHHOCTb YYEHOTO.

[Ipo6nema cooTHOIIEHUST HayKu W TeXHUKHU. CoOLHalbHBIE TMOCIEACTBHS HAay4HO-TEXHHUECKOTO
nporpecca. DTHUECKHE B YKOJIOTMYECKIE UMIIEPATUBBI PA3BUTHSI HAYKU U TEXHUKH.

MecTo XUMUU B CHUCTEME €CTEeCTBEHHBbIX HayK. OcCHOBHas mpoOjieMa XMMHHM KaK HayKu U
npou3BoAcTBa. llemn u 3amaum xumudeckoil TexHonoruu. Crnenupuka XHMHUKO-TEXHOJIOTHYECKOTO
3HaHUA: QyHAaMEHTAIbHOE U MPHUKJIAIHOE, SMIHUPUUECKOE U TEOPETHUECKOE.

O0beM yueOHOH TUCUMIIIMHBI:
Ounas dopma:

O6bem
Buasbl yueOHOM padoThI B 3auetHbIX B akagem.
eMHUTIAX gacax
O01mas Tpy10eMKOCTh JUCHHUILVIMHBI 10 Y4eOHOMY IIaHY 5,0 180
KonrakThas padora (KP): 1,33 48
Jlexuunu (JIex) 0,89 32
JlabopaTopHbie pabotsl (JIad) - -
[Ipaktuueckue 3austus (I13) 0,44 16
CamocTositesabHas pagora (CP): 2,67 96
Bujx koHTpoOJIsI: 3a4eT/IK3aMeH 1,0 IK3aMeH
(36)
O6bem
Buabl yueOHol padoThl B 3auetnsix | B actponom.
eIMHUIIAX gyacax
OO0masi TPy10€eMKOCTh TMCHHUIINHBI 10 YIeOHOMY IUIaAHY 5,0 135
KonrakTHas padora (KP): 1,33 36
Jlexuuu (JIek) 0,89 24
JlabopaTopHbie paboThl (J1a0) - -
[Tpaktnueckue 3ansatus (I13) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
Buja kouTpoJsi: 3auer/3Kk3aMeH 1,0 IK3aMeH
(27)
3aounas ¢popma:
O6bem
Buasbi yueOHoli padoThI B 3aueTHBIX B akagem.
SIMHUTIAX gacax




OO0mrasi TPy10€eMKOCTh THCHHIJIMHBI 0 Y4eOHOMY IIAHY 50 180
KonrakTHas padora (KP): 0,33 12
Jlexuuu (JIek) 0,22 8
JlabopaTopHbie paboThl (J1a0) - -
ITpaktuueckue 3ansatus (I13) 0,11 4
CamocrositesibHas padora (CP): 4,42 159
Bua koHTpOJIA: 3a4eT/IK3aMeH 0,25 Ixk3ameH (9)
O6Bem
Buabi yueoHoii padoThl B 3auetHbix | B actpoHom.
eMHUTIAX gacax
OO0urasi TPy10€eMKOCTh THCHHMIJIMHBI 10 Y4eOHOMY IIAHY 50 135
KounrakThas padora (KP): 0,33 9
Jlexuuu (JIek) 0,22 6
JlabopaTopHbie pabotsl (JIad) - -
[Tpaktuueckue 3ansatus (I13) 0,11 3
CamocTtositesabHasi padora (CP): 4,42 119,25
Buja koHTpOJISI: 3aUeT/IK3aMeH 0,25 IK3aMeH
(6,75)

AHHOTanus padoyeii nporpammsl fucuumiueel «Mcropus» (b1.6.3)

Heap tucuunIMHbI — GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOT'O MPEICTABICHHS O POJIM U MECTe
UCTOPUM B CHUCTEME T'YMaHUTAPHBIX U COLHUAJIBHBIX HAyK, KYJIbTYPHO-HCTOPUYECKOM CBOEOOpa3uu
Poccun, ee mecre BO BCEMHPHO-MCTOPHUUECKOM IIpoliecce, 00 OCOOCHHOCTSIX M OCHOBHBIX 3Tamax eé
UCTOPUYECKOI0 Pa3BUTHUS; BBEJCHUE CTYJIEHTOB B KPYI' HCTOPUYECKUX MPOOJIEM, CBA3aHHBIX C 00JIaCThIO
Oyny1iei npodeccuoHaNbHON IEATSILHOCTH.

B pe3yabTare H3ydeHHs JUCHUILIMHBI 00y AI0IINIiCS N0 NporpaMmMe 0axKajgaBpuaTa J0JIKeH |

Obnaoams crienyomumu o0mekynsTypHbiMU (OK) KoMIeTeHIusMu:

CIOCOOHOCTh aHAJIM3UPOBATh OCHOBHBIE ATalbl W 3aKOHOMEPHOCTH HCTOPHYECKOrO Ppa3BUTHUSA
obmrectBa it popMupoBaHus rpaxaanckoit mosuimn (OK-2).

3namy:

OCHOBHbBIE HalpaBJIEHUs, TPOOJIEMBI U METO/IBI HICTOPUUECKON HAYKU;

OCHOBHBIE 3TAIbI U KJIIOUEBbIE COOBITHS UcTOpUK Poccuu n mupa;

OCOOEHHOCTH PAa3BUTHSI POCCUHCKOTrO TOCYAApCTBA, BBINAIOLIMXCSA IEATENEH OTEYECTBEHHOM W
BCEOOIIIEH UCTOPUH.

Ymemu:

COOTHOCUThH OOIIME HMCTOPUYECKHE MPOLECCHl M OTHENbHBIE (AKTHI; BBIABIATH CYIIECTBEHHBIE
4YepThl MCTOPUYECKUX IIPOLIECCOB, SBJIEHUNM U COOBITHH; aHAIU3UpPOBATh COLUAJIBHO-3HAYMMBbIE
pOOJIEMBI;

(dopMyIupoBaTh M apryMEHTUPOBAHO OTCTauBaThb COOCTBEHHYIO IO3UIMIO [0 pPa3IdYHbIM
npo0seMaM UCTOPHH.

Braoemy:

HpescTaBIeHUsAMHE 00 UCTOPUH KaK HayKe, €€ MecTe B CHCTEeME I'yMaHUTAapHOI O 3HAHUS;

MPECTaBICHUSIMUA 00 OCHOBHBIX ATarax B UCTOPUH YEJIOBEUECTBA U UX XPOHOJIOTUH;

KaTer opuaJibHO-IOHSATHUITHBIM anmnapaToM U3y4aeMOH 11 CLUILIMHBI;

HaBbIKaMU aHAJIM3a UCTOPHUYECKUX UCTOYHHUKOB.

Kparkoe cogep:xanue AuCHUNIHHbI:

B conmepxanue Kypca BKIIOYAeTCsl HMOHATHE 00 HCTOPUM KakK Hayke, 0 e MecTe B CHCTEMe
COLIMAJIbHO-TYMaHUTAPHBIX HAYK, U3JIaratoTCsl OCHOBBI METO10JIOTMA UCTOPUYECKON HAYKH.

PackppiBaercs copepkaHue U 0011as XapaKTepUCTHKAa OCHOBHBIX 3TAllOB OTEYECTBEHHOW MCTOPHH.
Hawano poccuiickoii rocymapctBeHHocTH. KueBckas Pycb. OTHOKyIbTypHBIE W COLMAJIBHO-
MOJIMTHYECKH € TIPOI[ECChl CTAHOBIIEHHUS POCCUIMCKOM Trocy1apcTBeHHOCTH. [IpuHATHE XpUCTHAHCTBA.

Pycckue 3emumn B XII — nauane XVI BB. OOpasoBanue Poccuiickoro rocyaapcra, €ro
ucropuyeckoe 3HaueHue. Poccus B cepeaune XVI — XVII BB.
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Poccuiickoe rocynapctso B XVIII Beke — Beke MoaepHu3anuu U npocsenieHus. Pegopmer [erpa |
KaK TepBas MONbITKa MOJEPHU3AINH CTpaHbl, e€ ocodeHHocTH. DopmupoBanue Poccuiickoll UMITEpHH.
OCHOBHBIE HamNpaBlEHUS «EBPOMEHU3AIMI» CTPaHbl. DBOMIONMS COLUUATBHONW CTPYKTYphl OOIIECTBA.
[anpHeliniee pacimpenue rpanul Poccuiickoil uMnepuu.

Poccust B XIX cronerun. Ilpombinenssiii nepesopot B EBporie u Poccun: obiiee u ocobeHHoe.
Baxneiimme ycnoBusi nepexona Poccuu K MHAYCTpUAIbHOMY OOIIECTBY — pPELIEHHE KPECThSHCKOIO
BOIIPOCA U OrpaHUYeHHe camojepxaBus. JUIMTETbHOCTb, HENOCIEI0BATEIbHOCTb, IUKJINYHOCTD
nporecca OypkyasHoro pegopmupoBanus. Posib cCyObeKTUBHOrO (hakTopa B MPEOJOJICHUH OTCTABAHMS.
Pedopmbr XIX Beka, ux 3HaueHue. OOmecTBeHHbIC ABMKEHUA B XX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OCOOEHHOCTH CONMATBHO-3KOHOMUYECKOT'O Pa3BUTHUS
Poccun B mawanme XX Beka. OObEKTHBHAs MOTPEOHOCTh WHAYCTpHANbHOW MojaepHmM3anuu Poccum.
CootHomenue nomutudeckux cuil B Poccum B Hauvane XX Beka. Hapacranue xpusnuca camopepkaBusl.
ITepBas poccuiickas peBomonusi. OOpa3oBaHue nmomMTHYECKUX naptuil. ['ocynapcTBeHHast 1yma Hadania
XX Beka Kak IepBbIi ONBIT poccUiickoro napiaamenTapusma. CTonbInuHcKas arpapHas pedopma. I[lepsas
MUpOBas BOMHA U ydactue B Hel Poccun. ®@epanbckas pepomonus 1917r. u KOpeHHbIE U3MEHEHUS B
MOJIMTHYECKOM JKU3HH CTPAHBI.

dopMupoBaHWE M CYIMHOCTh coBeTckoro crpost (1917-1991rr.). IloarotoBka u mobena
OkTts0pbckoro BoopyxeHHoOro Bocctanusi B Ilerporpaze. II Bcepoccuiickuii cbe3n CoBETOB U €ro
peleHnsl. DKOHOMHUYECKAsl U COLlMalIbHAsl MOJUTHKA OOJIBIIEBUKOB. I pak1aHCKasi BOMHA M MHOCTpaHHAas
uHtepBeHus. Cyap0a u 3HaueHue HOIla. YTBepikaeHue OIHOMAPTHUIHONW MOIUTUYECKOM CHCTEMBI.
O6pazoBanue CCCP. [Tonutnueckas 6opr6a B naptuu u rocyaapcrse. CCCP B rospl nepBbIX MATUIETOK
(xomery 20-x rr. — 30-e rr.). ®opMupoBaHue pexuma IHYHOM Biactd CTanMHa W KOMaHAHO-
aIMUHUCTPATUBHOM CHCTEMBI ympaBlieHus rocynapctBoM. Bremmss nmomutuka CCCP B 20-30-e rr.
CCCP Bo BTOpO# mMupoBoi u Bemukoit OtedecTBeHHOIN BoiHEe. MI3MEeHEeHHE COOTHOILIEHUS CUJI B MUPE
1IocJIe BTOPOM MHPOBOM BOMHBL. Hauyano «XxonoaHoil BOMHBIY. TpyAHOCTH NMOCIEBOEHHOIO pa3BUTHSA
CCCP. VixecToueHHE MOJUTUYECKOTO peXUMa M HAE0J0rHuecKoro KoHTpousd. [lonbiTku OOHOBIEHUS
«rocygapcrBeHHoro comuamusmMa». XX cee3n KIICC wu ocyxaenue Kynpra aumuHoctd CrannHa.
«Orrenenb» B OyXoBHOW cdepe. DKoHOMHYECKHE pedopMbl cepenuHbl 60-X TOA0B, MPHUYUHBI HX
He3aBepIIeHHOCTH. HapacTaHue KpH3MCHBIX SIBICHUN B cOBeTCKOM obimiectBe B 70-¢ — cepeaune 80-x
ronoB. Buemmnsss nmomutnka CCCP B konHne 60-x Hawaine 80-X TIT.. OT pa3psakd K OOOCTPEHHIO
MEXIyHapoJHOM o0cTaHOBKU. «IlepecTpoiika»: CyIIHOCTb, 1I€JH, 3a]Ja4H, OCHOBHBIE 3Tallbl, Pe3yJIbTaThI.
Pacnag CCCP. O6pazoBanune CHI'.

CraHoBreHHME HOBOW poccuiickoi rocyaapctBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JIuGepanbHasi KOHLEMIUS POCCUHCKHX pedopM: Mepexoa K pPhIHKY, (OPMHUPOBAHUE T'PaITaHCKOTO
obmecTBa U mpaBoBoro rocynapcrsa. «lllokoBas Tepamus» sKOHOMHYECKHX pedopMm B Haudane 90-x
rogos. Koncrurynust Poccuiickoit @enepanun 1993r. MexHannonansable oTHowmeHus. [lonmutuueckue
napTuu U oOliecTBeHHbIe NBIKeHHMsI Poccun Ha coBpeMeHHOM sTamne. Poccus Ha myTH MOJEpHHU3AIUU.
Poccus B cucreme MUpOBOM SKOHOMUKH M MEXKTYHAPOIHBIX CBSI3EH.

O0bem yueOHOH TUCUUIIIIMHBI:
Ounas popma:

Bun yuebHoit paboTsl B 3auetHbIX B akagem.
SIMHUIIAX gacax
O60masi TPyI10eMKOCTh JAHCHUIUVIMHBI 1O Y4eOHOMY 4,0 144
IJIAHY
KonrakTHan padora (KP): 1,3 48
Jlexuun (Jlek) 0,9 32
[Tpaxktuueckue 3ansarus (I113) 0,4 16
CamocTtositesbHasi pagora (CP): 1,7 60
Pedepar 0,6 20
IToaroroBka Kk KOHTPOJIBHBIM paboTam 0,3 10
CaMocTosiTeNnbHOE U3yUEHHUE Pa3/IeloB Kypca 0,8 30
Buj nTOroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 Ix3amen (36)

11



Bun yuebHoit paboTsl B 3auetHbIX B actponoM.
eIMHUTIAX gacax
O0mas TPYy10eMKOCTh IUCHUIUIMHBI 1O Y4eOHOMY 4.0 108
JIaHY
KounraktHas padora (KP): 1,3 36
Jlexuunu (JIek) 0,9 24
[Tpaxktuueckue 3ansarus (I113) 0,4 12
CamocrositeabHas padora (CP): 1,7 45
Pedepar 0,6 14
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 0,3 7.5
CaMocTosiTeNnbHOE U3yUEHHUE Pa3/IeoB Kypca 0,8 22,5
Bu HTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 1,0 Ok3ameH (27)
3aounas ¢opma:
Bun yueOHoit paboTsl B 3auetHbIX B akagem.
eIMHULIAX gacax
O6masi TPyI10eMKOCTh JAHCHHUIVIMHBI 1O Y4eOHOMY 4,0 144
IJIAHY
KonrakTHan padora (KP): 0,33 12
Jlexuuu (JIek) 0,22 8
[Ipaktuueckue 3anstus (I13) 0,11 4
CamocTtositesbHasi pagora (CP): 3,42 123
Pedepar 0,64 23
ITonroToBKa K KOHTPOJILHBIM paboTaM 0,56 20
CamocTrosTenbHOE U3yUeHUEe pa3JeoB Kypca 2,22 80
Buj uTOroBOro KOHTpPOJIS: 3a4eT/IK3aMeH 0,25 9x3amen (9)
Bun yuebHoit paboTsl B 3auetHbIX B actpoHoM.
eIMHULIAX gacax
O6masi TPyI10eMKOCTh JAUCHUIJIMHBI MO Y4eOHOMY 4,0 108
IJIAHY
KonrakTHas padora (KP): 0,33 9
Jlexmuu (Jlek) 0,22 6
[Tpaktuueckue 3ansatus (I13) 0,11 3
CamocrositeabHas padora (CP): 3,42 92,25
Pedepar 0,64 15,75
ITonroToBKa K KOHTPOJILHBIM paboTaM 0,56 15
CaMOoCTOsITeTbHOE H3yUEHUE Pa3/IeoB Kypca 2,22 60
Buja nToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,25 Jx3ameH (6,75)

AHHOTaUUs padoyeil mporpaMmbl JUCHUILIHHBI «Pu3nueckas KyJabTypa u cnopr» (b1.b.4)

IMean AUCHUNIUHBI:

OBJIAJICHHE METOJI0JIOTHEH HAYIHOT'O TTO3HAHUS (PU3UIECKON KYJIbTYPHI U CIIOPTA;

OBJIQJICHHE CHCTEMOW MPAKTHYCCKUX YMEHHH M HABBIKOB, 00CCIICUMBAIONINX COBEPIICHCTBOBAHUE
NCUXO(PHU3NIECKUX CTOCOOHOCTEH;

pa3BUTHE CIOCOOHOCTEH HCIOB30BaTh pa3HOOOpa3Hbie (HOpPMBI GU3NIECKON KyIbTYphI, CIOPTa U
Typu3Ma JUIA COXPaHEHUS U YKPEIUICHHS CBOCTO 37I0POBbS M 3JI0POBBSI CBOMX OJM3KHUX B I1OBCEIHCBHOM
YKU3HH B PO ECCHOHAIBHON e TeIbHOCTH;

(dhopMHUpOBaHNE MOTHBAIIMOHHO-I[EHHOCTHOTO OTHOIICHHUS K (PU3MYECKON KyNbType, Qusndeckomy
COBEPIIICHCTBOBAHUIO U CAMOBOCITUTAHUIO, YCTAHOBKA Ha 3JI0POBBIN 00pa3 KU3HHU.

B pe3yabTare n3yyeHus TUCHUILUTHHBI 00ydaomuiics Mo mporpamMMe 0akajaiaBpuaTa q0JKeH:
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Obnaoams cnegyromumMu o0mekyabTypHbIMU (OK) KoMIIeTeHIUAMMU:

CIOCOOHOCTh K cCaMOOpranu3aiiui u camoodpasosanuto (OK-7);

CIOCOOHOCTh HCIIOJB30BaTh METOABl U CpeAcTBa (HU3UYECKOW KYIbTYphl sl oOecredeHus
MOJTHOIICHHOM COIMAaTbHOM U mpodeccuonanbaoi aestenbHoct (OK-8).

3uams:

Hay4YHO-TIPAKTUYECKHUE OCHOBBI (PU3NUECKON KYJIbTYpPhI U CIIOPTA;

COIMAJIbHO-OMOIOrMUeCKre OCHOBBI (PU3MUECKON KyJIbTYpPhI H CIIOPTA;

BIUSHUE O3J0POBHUTEIHHBIX CHUCTEM (PHU3UYECKOr0 BOCHHUTAHUS HAa YKpEIUIEHHWE 3J10POBbS,
npoUIAKTHKY MPOGEeCCHOHATBHBIX 3a00JIEBaHNI U BPETHBIX MTPUBBIYCK;

CMOCOOBI KOHTPOJISI U OI[EHKH (PU3MUECKOT0 pa3BUTHS U (GU3MUECKON MOATOTOBJICHHOCTH;

mpaBujia MW CHOCOOBI  TUJIAHUPOBAHUS  WHAMBUIYAIBHBIX 3aHATHH  Pa3IMYHON  I1€TIEBOM
HaIPaBJICHHOCTH,

HUCTOPUIO (PU3UYECKON KyJIbTYpbl M CIOPTA, UMETh IMPEIACTABICHHUE O 3HAYUMBIX CIIOPTHBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MHPOBOIO YPOBHS; Ba)KHEHIINE JOCTUXKEHUS B 00JacTU
cropra;

cnoptuBHble Tpaguuuu MXTHU-PXTY um. /I.M. Menneneesa, NIOMHUTH O OABUTAX CIOPTCMEHOB B
roasl Bemukoi oteuectBeHHONM BOMHEBI 1941-1945 rr.

Ymemy:

CaMOCTOSATENILHO 3aHUMATHCS PU3UUECKON KYJIBTYPOil U CIOPTOM;

OCYIIECTBISTH CAMOKOHTPOJIb 32 COCTOSIHHEM CBOEI'0 OPraHu3Ma U COOJIOATh MPAaBUIIA TUTUEHBI U
TEXHUKH 0€30IaCHOCTH;

OCYIIECTBJISATh TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATUN (PHUINUECKOU
KYJIbTYPOU U CIIOPTOM.

Braoemy:

CpeacTBaMM W METOJAaMU  YKPEIJICHWs ~ WHIWBHUAYaJIbHOTO  3J0POBBSA,  (U3UUECKOTO
CaMOCOBEPIIICH CTBOBAHHS,;

JOJDKHBIM YPOBHEM (DPU3MUECKON MOATOTOBICHHOCTH, HEOOXOIUMBIM JIJIs1 KAYECTBEHHOTO yCBOCHHMS
npo¢eCCHOHANLHBIX YMEHUHN M HABBIKOB B Ipoliecce 00y4eHUs B By3e, I 00eCleueHus MOTHOIECHHON
COIMATILHOUN 1 MPOQECCHOHATBHOMN IeITeTbHOCTH TOCe OKOHYAHHS YIeOHOTO 3aBEICHUS.

Kpartkoe conep:kanue 1UCUMILIMHBI

Pa3zjaeJibl AMCHUIUIMHBI M BUABI 3aHATHI

Mony Hazpanue moayns Bcero Yacos
b Jlex MII3 |HIPIT | KP
1. [Ipenmer «®usmnueckas KyJabTypa U 18 2 6 9 1
cnopm». Mcropust PKuC
2 OCHOBBI 3710pOBOTO 00pasza KHU3HH 18 2 6 9 1
(30XK)
3 buonornueckue ocHOBBI (pu3nMUECKON 18 2 6 9 1
KyJIBTYpHI H CIOPTA
4 [IpodeccrnonanbHO-IIpUKIaIHAS 18 2 6 9 1
¢du3ngeckas KyJbTypa U CIIOpT
Bcero yacoB 72 8 24 36 4

Kasx1p1i1 MOZyJIb TPOrpaMMBI UIMEET CTPYKTYPY:

- JIEKIIMY WM TEOPETUYECKUN pa3led;

- IpaKTUYECKUH pas3fes, COCTOUT H3: METOoAMKO-TipakTudeckux 3aHatuil (MII3) u yuebHo-
TPEHUPOBOYHBIX 3aHATHH (ITpodecCHOHAIBHO-TIPUKIIaHas pusndeckas moaroroska, [TTIDIT);

- KOHTpOJIbHBIN pa3zaen (KP).

Teopetnueckuii pasaen (GOpPMUPYET CHCTEMY HAyYHO-TPAKTHYCCKUX M CIEIUATbHBIX 3HAHHM,
HEOOXOAUMBIX JJISi TOHUMAaHUS MIPUPOIHBIX U COLUABHBIX MPOLECCOB (YHKIMOHUP OBaHUS (HPU3NUECKOM
KyJIbTypbl O00IlecTBa W JMYHOCTH, YMEHHUS HX aJalTUBHOTO TBOPYECKOI'O HCIOJIB30BAHUS IS
JMUYHOCTHOTO ¥ TPOo(eCCHOHAIBLHOTO pa3BUTHUS; CaMOCOBEPIICHCTBOBAHHUS, OpPraHMU3alMd 37J0POBOTO
00pa3a >KU3HU MPU BBITOJTHEHUH Y4eOHOU, MPOPEeCcCHOHATBHON U COLMOKYIBTYPHOM e TeIbHOCTH.

MeToauKo-pakTHYECKUE 3aHATHUS MpPEeIyCMaTpUBalOT OCBOEHHE OCHOBHBIX METO/OB M CIOCOOOB
dopMupoBaHus y4eOHBIX, MPO(YECCHOHAIBHBIX M JKU3HEHHBIX YMEHHH U HAaBBIKOB CpEICTBAMHU
¢bu3ndecKoil KyIbTyphl U CIIOpPTA.
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Ha MeTtonuko-npakTHUeCKUX 3aHATUAX yeseTcsd BHUMaHUE:

- OCHOBHBIM MpoO0JieMaM CIIOPTUBHOIN TPEHUPOBKH;

- BIMSAHUIO QU3NYECKUX YIpaKHEHHH Ha (opMUpoBaHUE MPO(deCcCHOHAIbHBIX Ka4eCTB OyAyIIero
CHELMaINCTa U IMYHOCTU 3aHUMAIOILIErocs;

- BO3JICHCTBUIO CPENCTB (PM3MYECKOTrO BOCIUTAHUS HA OCHOBHBIC (PU3MOJIOTUYECKUE CHUCTEMBI U
3BEHbS OIIOPHO-IBUTATEILHOI O alllapaTa 3aHUMAIOIIEr OCs;

- BOMNpOCaM MpPOBEAEHUS COPEBHOBAaHUM (MpaBuja COPEBHOBAHWM, CHCTEMa PO3BITPHIIIEH,
oIpeeeHre MO0 eANTENCH, 000pPyI0BaHNE U HUHBEHTAPB ).

[TpodeccrnonanbHO-MIPUKIAIHAS TOATOTOBKA MMPOBOTUTCS C y4eToM OymyIeil mpodeccr oHaTbHON
JeSITeIbHOCTH CTY/ICHTA.

Y4eOHO-TPCHUPOBOYHBIC 3aHATHS Oa3UPYIOTCS Ha IMIUPOKOM HCIOJB30BAHUU TEOPETUUECKUX
3HAHUW W METOIWYECKHX YMEHHH, Ha TPUMEHEHHH PAa3HOOOPA3HBIX CPEICTB (DU3UYECKON KYJIBTYPHI,
CIIOPTUBHOMN U NMPO(ecCHOHANBHO-TIPUKIATHON (PU3MIECKON TTOATOTOBKHU CTYIEHTOB.

KonTtponeHublit paznen. Kputeprem ycremHocTH 0OCBOCHUsI yueOHOro MaTepuaia sIBISIETCS Ol €HKa
IIPENOo/iaBaTelsl, YUUTBIBAIOIIAS peyIAPHOCIb NOCeujeHus 0053amenbHbIX YUeOHbIX 3aHAmMuUL, 3HAHUH
TEOPETUYECKOr0 pazjiesia MporpaMMbl U BBITIOJIHEHUE YCTAHOBJIEHHBIX HA JJAHHBIA CEMECTP KOHTPOIbHBIX
TECTOB 001el (u3MUeckod U TEOPEeTHUECKOH MMOATOTOBKM [JIsi OTAEIBHBIX TPYII pa3IuyHOM
CHOpPTUBHOM HarpaBiaeHHOCTH. KP BXonuT B mpakTHueckue 3aHsATHS..

O0bem yueOHOH TUCUMIIIIMHBI

Ounas dopma:

B B I VI
Buner yue6HOM paboTh 3a4ETHBIX | aKaJeM. | CEMeCTp | CeMecTp
eIIMHUTIAX gacax
O0mast TpPya0eMKOCTh JUCHUILUIAHBI  TIO 2,0 72 36 36
y4eO0HOMY ILUIaHY
KonrakTHas padora (KP): 2,0 72 36 36
Jlexuunu (JIek) 0,5 8 4 4
[Tpaktuueckue 3ansatus (113) 1,0 60 30 30
KonTponbHbIli pa3nen, BXOAUT B KOHTAKTHYIO 0,5 4 2 2
paboty (KP)
Bujx koHTpOJISI: 324eT / IK3aMeH 3auer 3auer 3auer
B B I VI
Bunbl yaebHol paboThl 3a4ETHBIX | aCTPOH. ceMecTp | cemecTp
eIMHULIAX yacax
O0mast  TPyaoeMKOCTh JIUCHUILUIAHBI  TIO 2,0 54 27 27
y4eOHOMY ILIAHY
Konrarkuas padora (KP): 2,0 54 27 27
Jlexruu (Jlek) 0,5 6 3 3
[Ipaktuueckue 3austus (I13) 1,0 45 22,5 22,5
KoHTponbHBII pa3zien, BXOAUT B KOHTAKTHYIO 0,5 3 15 15
paboty (KP)
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 3auer 3auer 3auyer
3aounas ¢popma:
B B I VI
Bunel yuebHO#M paboTh 3a4ETHBIX | akKaJeM. | CEeMecTp | CeMecTp
SIIMHUTIAX qacax
O6masi  TpyaioeMKOCTh JAMCHUIUVIMHBI 1O 2,0 72 36 36
y4eOHOMY ILIAHY
KonrakTHas padora (KP): 0,33 12 6 6
Jlexmuu (JIek) 0,33 12 6 6
CamocrosTeabnas padora (CP): 1,44 52 26 26
Bujx koHTpOJIsI: 3a4eT / IK3aMeH 0,22 8 3auer (4) | 3auer (4)
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B B I Vi
Bunpr yaebHOM paboTHI 3a4ETHBIX | AaCTpPOH. ceMecTp | cemecTp
eIMHHUIIAaX yacax

O0mast TpyaoeMKOCTb JMCHMILIMHBI 1O 2,0 54 27 27
Yy4eOHOMY IJIAHY
KonTakTHas padora (KP): 0,33 9 4,5 4.5
Jlexuunu (JIek) 0,33 9 4,5 4.5
CamocrositeabHas padora (CP): 1,44 39 19,5 19,5
Buja koHTpoOJIs1: 3a4eT / IK3aMeH 0,22 6 3auver (3) | 3auer (3)

AHHOTanus y4eOHOM nporpamMmsbl Jucuuiuinebl «Maremaruka» (b1.B.5)

Henbp aucoMnaMHbI — SBISETCS (OPMHUPOBAHHE y CTYJEHTOB CHUCTEMbl OCHOBHBIX IOHSTHUH,
UCMOJb3YEMBIX ISl IOCTPOEHUS BAXKHEHIIMX MaTEeMAaTUYECKUX MOJENEH, U yMEHHs HCIIOIb30BaTh
MaTeMaTUYECKUE METOBI JJI OMUCAaHUS Pa3IMYHBIX MPOIECCOB.

B pesyabrare n3dy4yeHus JMCUUILIHHBI 00y4al0LIUIICS 1O MPOrpaMMe 0aKaJIaBpPUATA J0JIKEH :

Obnaoams cnenyromumu odmenpodeccuonabHbiMU (OI1K) koMmeTeHIusIMuU

CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U CLUIUINH
B nmpodeccuonansHoi aesrenpHoctr (OIMK-1).

3uams:

OCHOBBI A (depeHINATBHOT0 U UHTETPAIbHOI0 HCUUCICHUS, TP epeHIInaIbHBIX YPaBHEHUH;

MaTeMaTUYECKUE TEOPUU U METO/IbI, JIEKaIllMe B OCHOBE IIOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIIEH;

OCHOBBI IPUMEHEHUSI MAaTEMAaTUYECKUX MOJIeJIEH U METO/I0B.

Ymemn:

BbIOMpAaTh MaTEMaTHUECKHE METO/Ibl, PUTO/IHbIE JIJISl PeLICHHUsI KOHKPETHOH 3aauu;

UCIOJIb30BaTh MATEMAaTUYECKHE ITOHATHUS, METOABI U MOJIEJIU JJIsl OIUCAHUS PA3JIMYHBIX [IPOLIECCOB;

BBISIBJISITh MATEMATUUECKHE 3aKOHOMEPHOCTH, JIeXKAIlIME B OCHOBE KOHKPETHBIX ITPOLECCOB;

UCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOM 00pabOTKH NaHHBIX;

IIPUMEHSATh MaTEMaTH4YE€CKUE 3HaHNS Ha MEKIUCIUILIMHAPHOM YPOBHE.

Bnaodems:

OCHOBaMH  (yHJaMEHTaJbHBIX MaTeMaTHYECKHMX TEOpPHUM W  HaBbIKAMH  HCIOJIb30BAHUSA
MaTeMaTUYEeCKOTo arnmnapara;

METOJIaMH CTATUCTHYECKON 00paboTKU HH(POpPMAIUH.

Kparkoe copep:xanue JUCHUNIHHBI

1 CEMECTP

1.BBenenue.

[TpenmeT u meroabl MmareMaTuku. OnucaHne OCHOBHBIX pa3zienoB Kypca. [IpaBuna u tpeboBaHus
IIpU U3y4YEHUHU Kypca.

2. JJeMeHThI ajnredpbl.

UucnoBeie MHOXkecTBa, KoMmIuiekcHble uucia. Onpegenurenn I m III mopsakos. BekTtopsr:
OCHOBHBIE MOHSTHSA, CKaJSPHOE, BEKTOPHOE M CMEIIAHHOE INPOU3BEIEHUSI BEKTOPOB. AHaJMTHYECKas
reoMeTpusi: MpsMas Ha IUJIOCKOCTH, KpuBble Il mopsaka. MatTpuupsl: AeWCTBUS HaJ MaTpULAMU,
npuUBeJeHUE K cTyneHuatomy Buiay W Buay [aycca. Panr matpunbl. ObOpaTtHas matpuna. Teopema
Kponekepa-Kanennu. Penenue cucreM nuHeHbIX anreOpandeckux ypaBHeHUH. CoOCTBEHHBIE YUCHIA U
BeKkTOpbl. KBagpaTuuHbie GOpMBI.

3. @ynkuus onHoil nepemenHol. [lpenen gynkuuu. HenpepslBHOCTD pyHKIMH.

@ynkuusa. Crnocobsl 3ananus pynkuuu. IIpenen ¢yHkiuu B Touke. OJHOCTOPOHHUE MPEEIBI.
[Ipenensl Ha OECKOHEYHOCTH. BeckOHEUHO Majibie U OCCKOHEUYHO OoublKe (PYHKIMU, UX CBOHCTBA H
B3auMHas cBs3b. CBoiicTBa mpezenos. IlepBriii M BTOpOW 3ameuarenbHble npeaensl. HempepblBHOCTD
(GyHKIIMM B TOuKe M Ha mpoMexyTke. CBoiicTBa (h)yHKIMI, HEMPEPBHIBHBIX Ha OTpe3Kax. Touku pa3pbiBa
GYHKIMY U UX KJIacCH (DUKALIHSL.

4. InddepennmanbHoe HcUuUcIeHHe QYHKINN OJJHOM epeMeHHOI.

[TpousBoanass  QyHKIMM, ee TeoMeTpHYecKHii U  MexaHuueckuid  cMmbici.  [IpaBuia
muddepennupoBanus. Tabnuia ocHOBHBIX MPon3BOAHBIX. JAuddepennnan GyHKIMM, ero MpuMeHEeHUs K
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npuOIKEHHBIM BbluncieHusM. MHBapuanTtHOCTh (opmbl neporo auddepenunana. IIpoussoaHas
cnoxkHo  Qynkumu. JuddepeHuupyemoctb  GyHKUMU:  ONpEAENeHHE, TEOpeMbl O  CBS3H
I depeHInpyeMOCTH C HENPEPbIBHOCTbIO U C CYIIECTBOBAHHMEM MPOM3BOIHONH. OCHOBHBIE TEOPEMBI
mupdepennuanbHoro ucuuciaenus: Posuts, Jlarpamka, Komm. IlpaBuno JlomuTans (packpbiTHe
HeonpeneneHHocTei). IIpom3BogHble  BbICIIMX —MOPSAKOB. JIOKaJNbHBIM  3KCTpeMyM  (yHKUUU.
HeoGxoaumble u  JOCTaTOuHble YycCioBUs dSKcTpemyMma. [IpaBuiio wuccienoBaHus GQyHKIUM Ha
MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3HaKu BBINYKJIOCTM M BOTHYTOCTH (YHKIMH. Touku mneperuoa.
HeoOxoaumMoe © J0OCTAaTOYHOE YCJIOBHS Tepernda. ACUMITOTHI (YHKIIMH, WX BHABI WU CIIOCOOBI
HaxoxaeHus. O01mas cxema uccienoBaHust pyHKIUH, TOCTpOSHNE UX IPa(HKOB.

5. IHTerpanpHOE UcuMcieHne PyHKIIUN OJHOM epeMeHHOI.

[TepBooOpa3nas ¢yHkuus. HeompeneneHHbIE WHTErpall W €ro cBoiictBa. Tabiuila OCHOBHBIX
UHTErpajioB. MeToabl HHTErpPUPOBAHMS: HENOCPEACTBEHHOE MHTErpPUpPOBAHHE, WHTETPHUPOBAHUE
MOZICTAHOBKOW, HHTEIPHPOBAHKE 10 YacTsaM. MIHTerpupoBaHue pannoHaIbHBIX Apo0eii. IHTerpupoBanue
HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX (yHKUMHA. OnpeneneHHbI HHTErpai, ero
reomerpudeckuii cmpici. CBoiicTBa onpeneiaeHHoro uurerpana. ®opmyna Hetotona-Jleitouuna. Teopema
O CpeJHEM 3HAYEHUHU. 3aMEeHa MEePEMEHHON U MHTErpUpPOBAHUE MO YACTAM B ONPENEICHHOM HHTErpaje.
[IpunoxxeHuss ONpPEAEIIEHHOIO MHTerpajia K BBIYMCIEHMIO mjomanedl miuockux ¢uryp. Ilonstue
HECOOCTBEHHBIX MHTErPajoB: OIpeesIeH s, CBOWCTBA, METOIbl BEIYMCIICHHUSL.

2 CEMECTP

Auddepenmmanbroe nucuucienne GyHKIUM HECKOJIbKUX MePeMEeHHbIX. JJIeMEHThI TeOPUH MOJIs.

@OyHKUIMU ABYX U O0Jiee MEpEMEHHbIX: ONpeaeIeHne, 00JacTh ONpeaeneHus, 001acTh U3MEHEHUS,
reoMeTpudecKas MHTepIpeTanus, JMHUM ypoBHs. [Ipenen ¢dyHnkuuu B Touke. YacTHble IPOU3BOAHBIE (Ha
npumepe (QYHKLUUHU JABYX IepeMeHHbIX). [lubdepenuupyemMocts (yHKIMH HECKOJIBKMX IEPEMEHHBIX.
Hoctarounsie ycnoBus auddepenuupyemoctu. [lonnas npousBoanas. IlponsBoanas cinoxHol GyHKIMH.
[Monueii muddepenunan. VHBapuaHTHOCTH moOJIHOrO Aud@epeHuana. AHAIUTUYECKUN TPU3HAK
nonHoro auddepennnana. JuddepennupoBanue (yHKIMA OAHOW W JBYX IEPEMEHHBIX, 3aJaHHOM
HesiBHO. YacTHbIe MPOU3BOIHBIE U MONHbIE TU(QepeHIaibl BHICIINX TOPAAKOB. Teopema 0 paBeHCTBE
CMELIAHHBIX POU3BOAHBIX (U1 QYHKIUH JBYX IMepeMeHHbIX). JIOKaJdbHbIe SKCTPEeMYMBbl ()YHKLUHU JBYX
NEpEeMEHHBIX: HEOOXOAUMOE W JOCTATOYHOE YCJOBHUS JKCTpeMyMa. YCIOBHBIH 3KCTpeMyM (METO[
MHOXuTenel Jlarpamxka). Hawbonbiiee W HaumMeHbIlee 3HaYeHHE (YHKIMU B 3aMKHYTOW OO0JACTH.
OcHoBHbI€ TIOHATUS Teopuu noJid. CkangpHoe mose. [loBepxHocT U nuHUM ypoBHs. [IponsBogHas mo
HamnpaBJIeHHIO. ['paueHT CKaJIIipHOrO MOJiA U ero cBoiictea. BekropHoe nosie. {ueprennus noss. Porop
nosisi. CBsi3b MEX1y TPAAMEHTOM U IIPOU3BOIHON IO HAIIPABJICHHUIO.

2. KpaTHble HHTETpaJIbL.

JIBOMHOWM HMHTETpaJl: ONpENcNIeHuE, T€OMETPUYECKUNH CMBICI, CBOWCTBA. BbumciieHHME ABOHHOrO
WHTErpajla B J€KapTOBOM M MOJsIpHOM cuctemax koopauHaT Murerpan Ilyaccona. TpoliHoi mHTErpas:
OIIpeNleNICHNE, T€OMETPUYECKUM CMBICI, CBOHCTBA. Bbrumcienue TpoitHoro uHrerpana. IIpunoxeHus
JIBOMTHOT'O ¥ TPOMHOT'O MHTET PAJIOB.

3. KpuBosmHeHbIE U IOBEPXHOCTHBIE HHTETPAIBL.

KpuBosimHeiHbI MHTErpan 1o KOOpAWHATaM: OIpeleleHHEe, CBOMCTBa, BbluMcieHue. Pabora B
cuinoBoM nosne. Popmyna ['puna. KpuBonmHelHbIe HHTETpajbl, HE 3aBUCSIIIUE OT IIyTH UHTEIPUPOBAHUS.
[TorennmanbHas GyHKIUs, NOTeHIHAIbHOE NoJe. [TonaTne noBepxHocTHOro uHTErpaia. Ilotok Bekropa
yepe3 noBepxHocTs. Teopema 'aycca-Octporpanckoro. @opmyna Crokca.

3 CEMECTP

1. uddepennmanbabie ypaBHEHHUS IIEPBOTO MOPSIKA.

HuddepennnanbHble ypaBHEHUS: IOPSIOK, PEIIEHNE, TEOpeMa CyIECTBOBaHUS U €IMHCTBEHHOCTU
pemenus. 3agada  Komm.  YpaBHeHMss ¢ pa3geisIOIIMMMCS — NepeMeHHbIMU. OJIHOpOJHBIE
mubdepenuranbable  ypaBHeHus. JluHeliHble nuddepeHnuanbHple ypaBHEHHMs MEpPBOro MOPSAKA.
YpaBHeHus B MONHBIX Auddepennnanax. MHTerpupyrommi MHOKUTENb.

2. IuddepeHimanbHble YpaBHEHHsI BTOPOTO U N-TO OPSAKA.

Huddepennmanpapie  ypaBHEHUS BTOPOTrO MOpsAKa, JOMYCKAIONME IOHI)KEHHE MOpsaKa.
Jluneitnpie nuddepeHuanbHbie  ypaBHEHUs BTOoporo mopsaka. CpoiictBa pemieHuil. JInHelHas
He3aBUcUMOCTh  (yHkuuid. Omnpenenutens Bpouckoro. CtTpykTypa oOmIero pemeHusl JUHEHHOro
muddepeHnaibHble ypaBHEHUsT BTOporo nopsiaka. dyHaameHnTtanbHas cucreMa peuieHuil. JInHelHbie
oqHOponHbIe MU (epeHInalbHbIe YPaBHEHUS BTOPOTO IMOPSIKAa C MOCTOSHHBIMH KO3((HUIIMEHTaMH:
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noctpoeHue oobmero pemenus. Meron Oiinepa. JIunHeliHble HeomHoponHble U depeHIalIbHbIe
yYpaBHEHUS BTOPOrO MOpPsAAKa C HOCTOSHHBIMU Ko3¢¢uiuentamu. OOmee M YacTHOE peLIeHUs
HEOHOPOJHBIX ypaBHeHUH. JIuHeiliHble audQepeHunanbHble ypaBHEHHS N-TO MOpsAAKa: CBONCTBA
peleHuil, TeopeMbl O CTPYKType OOILEro pemieHus, METOJ BapHalMM IOCTOSIHHbIX. JIuHeiiHbIe
muddepeHuaibHble  YpaBHEHHS N-ro MOpsiiKa € IOCTOSHHBIMU KO3(QQUIHEHTaMU. AJTrOpuT™
[IOCTPOEHUS OOLIEr0 PEeLICHUS.

3. Cucremsl nuddepeHnnanbHbIX YPaBHEHUH.

Cucrembl nuddepeHIaIbHbIX YpaBHEHHM IepBOro mopsiaka: oOIIMe TOHATHS, Teopema
CYIIECTBOBAaHMS W E€AMHCTBEHHOCTH oOmiero pemeHus. CucteMmbl JUHEHHbIX AudQepeHnnanbHbIX
ypaBHEHUIl TEpBOro TMOpSIKa: WHTEIPUPOBAHHE METOIOM HCKII0UeHHd. CHCTeMBbl JIMHEHHBIX
muddepeHnaibHbIX YpaBHEHUI MEepBOro MopsiaKa: CBOMCTBAa peLICHH, TEOpPEMBbl O CTPYKType OO0IIero
pelieHus, MEeTOJ BapHalMu TNOCTOSHHBIX. CHCTeMBbl JMHEWHBIX OJHOPOJHBIX M HEOJHOPOIHBIX
muddepeHInanbHbIX YPaBHEHUH C MOCTOSIHHBIMU KO3 pUIIMeHTaMU. DJIEMEHThl TEOPHH yCTOWIHBOCTH.
MeTobl YMCICHHOT O pemeHus TG epeHInaTbHBIX YPaBHEHUH.

4. Yucnosble U (PYHKIMOHAIBHBIE PSAABL.

UucnoBble pAIbl: OCHOBHBIC MOHSTHS, CBOWCTBA CXOMAAIIMXCS PsOB, HEOOXOAMMBIN TNpHU3HAK
cxonumocTH. 'apmonnueckuii psan. Pansr Jlupuxie. IIpusHaku cpaBHEHMs PsIOB C IOJOXKHUTEIBHBIMU
yneHamu. [Ipusnak Jlanam6epa. MHTerpanbHblil ¥ paaukanbHbii npuzHaku Komm. 3Hakodepenyromuecs
psinbl: npusHak JleliOHuna. 3HaKonepeMeHHbIE psAIbl: MOHITUSI a0COIIOTHON M YCIOBHOW CXOAMMOCTH,
IIpU3HaK aO0COJIIOTHOM CXOIMMOCTH, CBOMCTBA a0COMIOTHO U YCIIOBHO CXOZSIIMUXCS PAIOB.

@OyHKINOHAJIBHBIE PAbl: OCHOBHBIE MOHATHS, 001acTh cxoqumocTu. CTeleHHble psabl: pajnyc,
WHTEpBa, o0yacTh cxoauMocTd. CBOMCTBA CTENEHHBIX psAAoB. Psaabl Telinopa 1 MakiopeHa: CBOWCTBa,
yCIIOBHE CXOAMMOCTH PsAAa K UCXOAHON (PyHKIMM, OCHOBHBIE pa3ioxeHus. Pa3zoxkeHue QyHKUUU B ps
MaksopeHa ¢ IOMOILBI0 OCHOBHBIX pa3floKeHWi. InaBHoe 3HaueHHe (YHKUUM. OKBUBAJIECHTHBIC
¢yukuuu. [Ipumenenue panos Telinopa u MakiiopeHa /15 BBIYUCIIEHUS IPEIENOB.

5. 3aKimo4yeHue.

Hcnonb3oBaHue MaTeMaTHYECKUX METOI0B B IIPAKTUYECKOM e TENbHOCTH.

O0bem yueOHOH JUCUMILIIMHBI:
Ounas popma:

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujel yue6noi paboTe 3a4. ej1./ 3a4. ej1./ 3a4. e/ 3a4. ej1./
aK.yac aK.uyac aK.yac aK.gac
O61mas Tpy10eMKOCTh
AMCIHILITMHEL 110 yieGHOMY 15/540 5/180 41144 6/216
JIaHy
KonTakTHas padora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
Jlexiuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Mpaktuueckue 3austus (113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositesbHast padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bua koHTpOJISI: IK3aMeH/3a4eT 2[72 3Ki?§gen_ 3aver 3Ki7§46eﬂ_
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujibt yuebHoit paGoer 3a4. e1./ 3a4. e1./ 3a4. ej1./ 3a4. 1./
acrp.yac acTp.yac acrp.yac acrp.yac
O01mas Tpy10eMKOCTh
AHCIHILIMHEL 110 yiebHomy 15/405 5/135 41108 6/162
JIaHy
KonTarknas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Jlexiuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
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[Mpaktuueckue 3austus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTtesibHas padora (CP): 7,7/207 2,23/60 2,23/60 3,24/87
IK3aMeH- 3auer JK3aMeH-
Buja kKoHTpOJIs: SK3aMeH / 3a4eT 2/54 1/97 1/27
3aounas opma:
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buzpl yueoHoii paboTh 3a4. ej./ 3a4. ej./ 3a4. ef./ 3a4. ef./
aK.gac aK.gac aK.gac aK.yac
O61as Tpy10eMKOCTh
AMCIHILTMHEL 110 yieGHoMY 15/540 5/180 41144 6/216
MJIaHy
Konraktnas padora (KP): 1,32/48 0,44/16 0,44/16 0,44/16
Jlexruu (JIek) 0,66/32 0,22/8 0,22/8 0,22/8
[Mpaktuueckue 3austus (113) 0,66/32 0,22/8 0,22/8 0,22/8
CamocrositesibHas padora (CP): 13,06/470 4.31/155 3,44/124 5,31/191
JK3aMeH- 3auer JK3aMeH-
Bua koHTpoOJs: dIK3aMeH/3a4ueT 0,62/22 0.25/9 0.11/4 0.25/9
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Butbr yueOHoit padoTI 3a4. ex./ 3a4. ex./ 3a4. e1./ 3a4. e1./
acTp.yac acTp.yac acTp.yac acTp.uac
O61as Tpy10eMKOCTh
AMCIHILTUHEL TIO YieGHOMY 15/405 5/135 4/108 6/162
JIaHy
Konraktnas padora (KP): 1,3/36 0,43/12 0,43/12 0,43/12
Jlexuuu (JIek) 0,6/18 0,215/6 0,215/6 0,215/6
[Tpaktnueckue 3ansatus (I13) 0,6/18 0,215/6 0,215/6 0,215/6
CamocrositeabHas padora (CP): 13/352,5 4.3/116,25 3,4/93 5,3/143,25
IK3aMeH- 3auer IK3aMeH-
Bua koHTpoOJIS: dIK3aMeH/3a4ueT 0,7/16,5 0.25/6.75 0.11/3 0,25/6.75

AHHOTanus padoyeii nporpammsl gucuumiuabl «MHpopmarnka» (b1.5.6)

He.]'lb AUCIUIIJIMHBI — (1)0pMI/IpOBaHI/Ie Y CTYACHTOB CUCTEMbI OCHOBHBIX HOHHTHﬁ, HCIIOJIb3YCMBIX IJIA
IMOCTPOCHUA BaXXHEHIIINX MaTeMaTUUYECKUX MOI[CJ'ICI\/'I, H YMCHHA HUCIIOJb30BATh MATCMATHUYCCKHC

MCTOAbI AJIA OIIMCAHUA pa3JIMYHbIX ITPOLIECCOB.

B pe3yabTare n3ydeHus THCHUIIHHBI 00Y4AI0MIUIACS O MporpaMMe 0aKalaBpuaTa J0JIKeH :
Obnadams cnenyromumu odmenpodeccnonanbubiMu (OI1K) komMmneTeHnmsIMu:
— BJIQJICHUE NTOHUMAHUS CYUTHOCTH M 3Ha4CHUS HMHPOPMAIIMU B Pa3BUTHH COBPEMEHHOr0O 00IIECTBE,
OCO3HAHHUsSI OMACHOCTH W YI'pO3bl, BOZHUKAIOIIMX B 3TOM MPOIIECCE, CIOCOOHOCTHIO COOJIOIATH
OCHOBHBIE TpeOOoBaHUs MHPOPMAIMOHHOM 0E€30IMaCHOCTH, B TOM YHCJIC 3aIIUThl TOCYIapCTBEHH Oi

taiinel (OITK-4);

— BIIQJICHUE OCHOBHBIMH METOaMH, CITOCOOAMH M CPEACTBAMU MOTyYEHUS, XpaHEHHUS, TepepadoTKH
nH(OpMAIIUU, UMETh HABBIKU PabOTHI ¢ KOMITBIOTEPOM KaK CPeICTBOM YIpaBieHUs nHpopManuen

(OIIK-5).
Buname:

— cBoiicTBa uH(popMaluu, crnocoOsl ee XpaHeHHs U 00pabOTKH;




— CTPYKTYpY, IPHHIIHUIIBI paOOTHI U OCHOBHBIE BO3MOXHOCTH DBM;

— TOIIOJIOTHIO Y APXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;

— TPUHUUIIBI a/Ipecaliiy M0JIb30BaTeNel, KOMIIBIOTEPOB U pecypcoB B ceTu HTepHeT;

— pasznuyath U pacmupoBbiBaTh [P — aapec, ToMeHHOE UMsI KOMITBIOTEPA;

—  CTPYKTYpPY, IPUHIHIIBI paOOTHI U OCHOBHBIE BO3MOXKHOCTH D BM;

— OCHOBHBIE TUIIbl AIITOPUTMOB, S3bIKU IIPOIPAMMUPOBAHUS;

— CTaHJapTHHIC IPOrpaMMHBIE 00ECIeueHUsT CBOEH PO ECCHOHALHOM IESITEIbHOCTH;

— QJITOPUTMBI PEIICHUS HEMHENHBIX YPAaBHEHU;

— QJITOPUTMBbI OJHOMEPHON ONTUMH3ALUH.

Ymemy:

— THMcaTh U OTJaXXKUBATh MporpaMMbl Ha VBA 1o pa3paGoTaHHBIM alropuTMaM;

— IPUMEHATH METOJbl MATEMATUUECKON CTATUCTHKY JJIs PEILECHHUS] KOHKPETHBIX 3a4a4;

— UCMOJb30BaTh MAKEThl MPUKIATHBIX MPOTpamMM IpU JajbHEHIeM Oo0Oy4eHMHM W MpPaKTUYECKOM
NEeSTEebHOCTH.

Bnadems:

— HAaBBIKAMHU CaMOCTOSATEIBHOIO PELICHUs 3aJad Ha KOMIIBIOTEPE, BKIIOYAIOIUE ITOCTAHOBKY
3aa4y, pa3pabdOTKy ajaropuTMa MU OLIEHKY ero 3(Q¢QEeKTUBHOCTH METOJaMHU MaTeMaTH4ECKOU
CTaTUCTUKHU JJ11 00pabOTKU IKCIEPUMEHTA;

— METOAAaMM pealn3aluy aIrOpuTMOB Ha KOMIIBIOTEpAX.

Kparkoe cogep:xanue IuCHUIIHHBI:

3.1. ApxuTekTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® UCTOpUS Pa3BUTHUS BHIYMCIUTENILHOM TEXHUKU U IIEPCOHATBHBIX KOMIbIOTEpOB. KpaTkast ucropus
Pa3BUTHUS BHIYMCIUTENIHLHON TEXHUKHU M MepcoHanbHbIX KoMmmbioTepoB (I1K). Beruncnurenshnas mammHa
®on-Heiimana u mammna Treropunra. Pazpabotku HopGepra Bunepa;

eapxutektypa IIK, anmapatasie cpeactBa I1K. Mcnonb3yeMble CHCTEMBI CUUCIEHUS, 3JIEMEHTHI
MaTemaTtuuyeckoil soruku. Obmee npencrasienue o 1K u ux Bo3moxHocTax. DyHKIMOHAIBHAS cXeMa
IIK, wmarucrtpanpHO-MonyinbHblM npuHuun  noctpoenuss IIK.  Anmapataeie  cpencrBa 1IK:
MUKPOIIPOLIECCOP, ONEPATUBHASL M KA1 MaMsATh, BHEIIHSS NaMATh, IIMHBI aapeca, KOMAaHA U JIAHHBIX,
TaKTOBbI reHepaTrop. lIpuHOMO  OTKPBITOM  apXUTEKTYpbl: CUCTEMHas IIMHA, Pa3psSIHOCTb.
[Mepudepuitnvie ycrpoiictBa IIK: kmaBuatypa, MbIIb, MOHHTOp, TpuHTEp U JAp. OCOOEHHOCTH
Npe/ICTaBICHUSl JaHHBIX Ha MaIIMHHOM YypoBHe. IIpenmymectBa nudpoBoro mnpeacraBieHUs
UHPOPMAIIMU TIEepe] aHAJIOTOBBIM MPEACTABICHWEM: BBICOKOE KAdyeCTBO 3allUCH U OTOOpasKeHHS
uHbOpMaIMU, TMPOCTOTA U HAASKHOCTh IyOnupoBaHus (KOmUpoBaHus) HHPopManuu 0e3 MoTepu
kayecTBa. CUCTEMBI CUMCICHUS (AecATUYHAs], IBOUYHAs, BOCbMEpUYHAsl, IIeCTHAALIATepUYHAas), IpaBHiIa
nepeBosia U3 OJHOW CHUCTEMBI B JIPYIyI0. DIIEMEHTHI MaTeMaTUYeCKOW JIOTWKH: MOHATHS (opManbHOI
JIOTMKH, OCHOBHBIE JIOTUYECKUE onepanuu U (opMyJibl, Joruaeckue ocHOBbI paboTsl [1K;

® KOMIIBIOTEPHBIE CETU: TOIOJOIMU CeTe, uX Xapakrepuctuku. KommbroTepHas ceTb -
COBOKYITHOCTh KOMIIBIOTEPOB U pa3iIMUYHBIX YCTPOWCTB, 00€CHEUMBAIOIIMX WH(OPMALMOHHBIA OOMEH
MEXKIY KOMIBIOTEpaMHU B CETH 0€3 UCHOJIb30BAHUA KAKUX-TUOO TMPOMEKYTOUHBIX HOCUTENIEH
uHpopmaruu. Tomonoruu cerei: 3Be3Has, MIMHHAS, KojblieBas. CeTu 3aKphITOro THIA: JOKaJbHbIE U
pacripeiefieHHble CeTH, KOpIopaTHBHBIE ceTH. IIporpaMMHO-TexHHMYecKoe oOecredeHue: anaamnrep,
KOTOPBIM YIpaBJsieTcsl CHELUalIbHONW MPOrpaMMoON ApailBEpoM; OMEpallMOHHAs CUCTEMa, YIpaBISIOIlas
KOMITBIOTEPOM, MPEAO0CTABISIOLINM PECYPCHI; IPOTOKOJIBI - OCOOBIE SI3BIKH, HA KOTOPBHIX OOMEHHMBAIOTCS
uHpopmanueit komnstotrepsl B cetu (TCP, TCP/IP, UDP). I'moGanbHble ceTH pa3inyHOro macuurabda
(WAN —Wide Area Net, MS Network u Internet). Bosmoxuoct cetr HTepHET. DISKTpOHHAS MMOYTA.
Hoctyn k uH(opmanmmoHHBIM pecypcam. Cucrema TenekoHdepeHIuid. Aapecanuss U MPOTOKOJBI B
HurepHer;

® MyJIbTUME/INA — AUAJIOr0Basi KOMITBIOTEPHAs CHCTEMa, 00eCIeunBaroNasi CHHTE3 TeKcTa, rpaduku,
3ByKa, peYdM M BHJEO. YCTpPOHWCTBA MylbTUMenHa. TpeOdoBaHUS K MYJIbTUMEAUNHBIM CpeacTBaM
KOMIIbIOTEpOB. PacmmpeHHble BO3MOXHOCTH 00paOOTKH, mNpeoOpa3oBaHus, CHUHTE3a HH(pOpMAIUU
(koMIIpIOTEpHAsT aHUMaIus, MoauduKanus H300paKeHui, TpexmepHas rpaduka). MynpTuMenuiHbIe
nporpaMmMmbl. [IporpamMmsl penakTHpOBaHMs, MOHTaXXa 3ByKa W BHJe0. Bupeo-pegaktopsl, MOAyIu
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cned(pPeKToB, MOHTAKHBIE CTYyIUU. OJEKTPOHHBbIE MpPE3CHTAUUU (OCHOBHBIE BO3MOXHOCTH MS
PowerPoint), atambl co3maHus Npe3eHTalui, CTPYKTypa Mpe3eHTauuid U O0COOEHHOCTH paboThl C
pPEIaKTOPOM.

3.2. [IporpamMmmMHoOe obecrieueHue:

e CTPYKTypa OICPAllMOHHBIX CHCTEM, I[aKeThl MpHKIagHbIX mporpamm, Microsoft Office.
Knaccudukarnus nmporpamMmmubix cpenctB. CucreMHOe M MpUKIagHOe mporpammuHoe obecneuenue [TK.
00630p omnepanronubix cucrem (OC). [puniuner co3ganus u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kpatkas xapaktepuctuka WINDOWS, moaynenbiii npuaiun nocrpoenus. Cpena WINDOWS: okHa, ux
3JIEMEHTHI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oovexktamu WINDOWS. Spasiku u pabota c
Humu. [lanku: coznanue, nepeMMeHOBaHNe; KOMUPOBaHUE U MTepeMellieHne 00BbeKTOB (AaMoK U SIPIBIKOB),
ynanenue oobekToB. Kopsuna u ee HasHauenue. Hactpoitku WINDOWS: nata u Bpems, HacTpoiika
MBIIIH, IKpaHa. DIEMEHThl TexHudeckoro ceppuca IIK: ycTaHOBKa omepaliliOHHON CHCTEMBI, CO3JaHME
MHAVBUAYAIbHOM ONEpallMOHHOM Cpeabl I0JIb30BATENs, MOAJAEPKKAa LEIOCTHOCTH HH(pOpMaINH,
paclMpeHre 1 MOJEepHU3aLNsl KOH (PUTypalliK arnapaTHbIX U IPOrpaMMHBIX CPEICTB

e TexcroBriii pegaktop WORD, penaktopsl MareMaTndeckux M XUMHYECKUX (hopmyi. OCHOBBI
WCIOJIb30BAaHUS TPOrpaMM OOIIEro HazHaueHUs (KpaTKui 0030p) Ha MpUMEpaxX TEKCTOBOTO peaaKkTopa
WORD, penakropoB MareMaTH4E€CKMX U XUMHUYECKUX (opMys. OCOOEHHOCTH TEKCTOBOI'O pPEeAaKTopa
WORD. Bpon u pepaktupoBaHue Tekcra. KomupoBaHue u IepemelieHue OOBEKTOB, pabora ¢
tabmuuamu. Bpibop Buaa, pasmepa mpudra, dpopmaTupoBaHHE CHUMBOJIOB M ab3aueB. Konupoanue
¢dopmata. OcoOEHHOCTH CO3AAaHMSI CChUIOK, oryaBieHuil. Co3laHue JTOKYMEHTOB pa3iMuyHBIX (opM
(cTaHmapTHBIX U HECTaHAAPTHBIX). Vcmonp3oBaHUE pelakTopa MaTEMAaTHUYECKUX (OPMYIT B TEKCTOBBIX
nokyMeHTax. Pemakrop xumuueckux (opMyn, HasHaueHHe u ocoOeHHocTH paboThl. KommpoBanue
XUMUYECKUX (POPMYI B TEKCTOBBIE JJOKYMEHTHI.

eCucrema ynpasnenuss Oazamu gaHHbeix ACCESS: coszmanue mnomb3oBatensckux CYB/I,
dopmupoBaHue 3ampocoB, ordyeroB U ¢opMm. HMHpopmanumonHsie cuctembl. CUCTEMBl YIpaBieHUs
Oankamu u Oazamu JaHHbIX. PensinuonHas monenb AaHHbIX. CTPyKTypa 3aluCH, METOABl JOCTyHa K
uHpopmaruu. OOMen nanueiMu ¢ aApyrumu npuinoxkeHusmMu WINDOWS: TekcToBeIMEH pegakTopamMu U
AJICKTPOHHBIMH Tabnuiamu. Pensiionnas 6a3a nanasix ACCESS. I'maBHOE OKHO, MEHIO KOMaH/I, TaHEITb
uHCTpyMeHTOB. Co3faHue M OTKpbITME 0a3pl JaHHBIX. BBOX M pelakTUpOBaHHME HAHHBIX B DPEXHUME
TaOMUIBl U PEKUME KOHCTpyKTOopa. POopMUpPOBaHKE 3alIpOCOB. 3aMpOChl MPOCThIE U MHOTOTAOIUYHBIE,
3ampocel ¢ ycioBusiMu. CoznaHue oT4eToB M (opm. TexHonorus peanusalvyd HpOCTEHIIMX 3a1ad
cpenctBamu CYBJl ACCESS.

e PerieHne BHIUMCIMTENBHBIX 337a4d ¢ ucnoib3oBanueM EXCEL: o6paboTka Tabauil, mocTpoeHue
rpadMKOB M JUarpamMM, BBIYMCICHHE MAaTPUYHBIX BbIpakeHHH. Ha3zHaueHue snekTpoHHBIX Tabmun (MS
EXCEL). OcoGennoctun Ttabnaumunoro mpoueccopa EXCEL u wucmonmp3oBanme ero mis perieHus
nH()OpPMAIMOHHBIX U WHXKEHEPHBIX 3a1ad. TexHuka paborel ¢ EXCEL. Oxno EXCEL. AGcomoTtHas u
OTHOCHTENbHAs ajpecanus. BpiaeneHue sueek, mepeMerieHue mno pabouemy sucty. Pacuer 1o
dopmynam. Konuposanue popmyn. Iloctpoenue rpapukos. Pacuer QpyHKIIMOHAIbHBIX 3aBUCUMOCTEN U
NOCTpOeHHUE Tpaduiecknx N300paskeHnid ¢ UCTIoIb30BaHneM cTaHaapTHeIX ¢yHkuuit EXCEL u mactepa
¢ynkuuii. [locTpoeHne nmoBepxHOCTEH ¢ MCNOIb30BaHMEM MacTepa auarpamm. Pabora ¢ Tabnuuamu.
®dopmarupoBanue, opopmieHue Tabnui. Ynucnossie U mosb3oBaTensckue popmatsl. CBOIHBIE TAOIHIIBL.
[Toctpoenue nuarpamMm. Pa3paboTka M peanusanus HPOCTEHIINX AalTOPUTMOB C HCIIOJIB30BaHUEM
BosMokHOCTe EXCEL (HaxokxIeHre MaKCHMMalbHOTO (MHHUMAJIBHOT0) 3JIEMEHTa BEKTOpa M MATPHIIbI,
HAX0XKJIEHUE CYMMbI 3JIEMEHTOB BEKTOPA U MaTPUIlbl, BBIYMCICHHNE MATPUUHBIX BHIPAXKEHUI).

3.3. AITOpUTMBI U OCHOBBI IIPOTPAMMHUPOBAHHS:

e AropuTMBL, THIBI anroputMoB. [loHsTHE anroputmMa u ero cBoiicTBa. CrocoObl 3amucu
anropuTMOB. MOIYJIBHBIN PUHIIUI TOCTPOCHUS aJTOPUTMOB U IIPOrPaMM.

e XapaKTEpUCTUKH A3bIKOB IporpaMMupoBaHus. OCHOBHbIE CTPYKTYpPBI U IPUHIMIIBI CTPYKTYPHOT O
nporpaMMHpoBaHus wutocTpanus. CTpyKTypHOE MPOrpaMMHUpPOBAaHUE, €ro 0COOEHHOCTH. TeXHOIOrus
00bEKTHO-OPUEHTHPOBAHHOIO MPOrPaMMHUPOBAHUS; CBOMCTBA SA3BIKOB: HACIEJOBAHME, WHKAIICYJISIIMS,
nomuMop¢u3M. [IOHATUS SI3BIKOB: KJIACCHI W OOBEKTHl. DBONIONUA U KIACCU(PUKAIUS S3BIKOB
nporpaMMupoBaHus. IIOHATHS TpaHCIALMH, KOMIWISALHMM, WHTEPHPETALMHA, UX pa3auuusa. ba3oBbie
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QITOPUTMHYECKHE KOHCTPYKLHMM (ClleloBaHUE, BETBJIEHHE, MOBTOPEHME), INPUMEPbl UX peaau3alUu.
OCHOBHBIE KOHCTPYKIHH S3bIKOB IPOI'PaMMM POBaHUS. SI3bIKM NPOrpaMMHUPOBAHUS BEICOKOTO YPOBHSL.

e BoiunciauTenpHple aJrOpUTMbl W NpPOrpaMMHbIE peanm3auud Ha VBA ganga  o6paborku
uHpopmanuu Ilpomecc pemenust 3amgay Ha KommbroTepax. lIporpammupoBanue Ha si3bike VBA:
OCHOBHBIE OIEPAaTOpBl s3bIKA, MNpouenypbl u (yHkuuu. Pa3zpaboTka u peanusauus NPOCTEHIINX
aJIropuTMOB 00paboTKM WH(pOpMaIuu (pemieHue 3a7a4 ¢ OJHOMEPHBIM W MHOTOMEPHBIM O0bEMOM
uHpopmalun). YnucneHHble METOAbl aHAIN3a OJJHOTO HEJIMHEHHOr 0 ypaBHEHMS: MIOMCK KOpHEH, pelieHne
3a7lauu OJTHOMEPHOW ONTHUMM3ALMU (HaXOXKICHHUE TOYEK MaKCMMyMa M MUHMMyMa (QyHKIUH). MeToasl
CTaTUCTUYECKOW 00pabOTKH pe3yabTaTOB M3MEPEHUN OJHOW BEJIMYHMHBI: BBIYUCICHHE TOUYEUHBIX
(cpenHero, IMCIEpPCHH, CTaHIapTa) U MHTEPBAJIbHBIX OI[€HOK CITy4YailHON BEJIMYHHBI.

3.4. amuTa nHGOPMAIIHIH:

ANTOpUTMBI 3aIIUTHl UHPOPMALIMU: METO/BI 3AIIUTHI, KOMIIBIOTEPHBIE BUPYCHI U OOpb0a ¢ HUMHU.
[TousiTe 6e30MacHOCTH KOMIBIOTEPHON MH(POPMAINH: Ha/IeKHOCTh KOMIIBIOTEPA, COXPAHHOCTD JTAHHBIX,
3allMTa OT BHECEHMs] M3MEHEHUN HEYNOJHOMOYEHHBIMM JIMIIAMM, COXPAHEHUE TalHbl MEPENUCKU B
JNEKTPOHHOM ceTH. MeToasl peanu3ali  3alIMThl UHGOpMAIMKM: MIPOrpaMMHBIE, allapaTHbIE,
opranu3anoHHble. McToprus BOSHUKHOBEHUS! BUPYCOB U aHTUBHPYCOB. CIIOCOOBI 3apaskeHusl, 3alIUThl U
60pr0OBI ¢ BUpycamu. Oco0eHHOCTH pabOThl aIrOPUTMOB BUPYCOB: PE3UAEHTHOCTb, TOJIMMOPGUUHOCTh U
camomdpoBanue. KomnbroTepHsle BUPYChI, UX cnelnduka U aHTUBUpPYCHBbIE ITporpammel (Kacnepcekuid,
Dr. Web, Avast, AVG). Cnoco0sl mm¢ppoBaHus U nepeaadyd MHGOpMalUK Ha JaJIbHUE PACCTOSHUS.
OTKpBITHIN U 3aKPBITHIN KiItouM MK poBanus. Jlepparmenranus aucka.

O0beM yueOHOH TUCHMIIIHMHBI:
Ounas dopma:

Buapl yaeOHOI paboThI B 3aueTHBIX B akanem.
eIMHULIAX qyacax
OO01asi TPY10€eMKOCTh TMCIHHMILIMHBI 10 Y4€OHOMY IUIAHY 3,0 108
KonrakTHas padora (KP): 1,3 48
JlabopaTopubie 3ausTus (J1ab) 1,3 48
CamocrositeabHas paoora (CP): 1,7 60
PacuetrHo-rpaduueckue paboThl 0,6 20
Pedepat 0,3 10
Jlpyrue BUABl CaMOCTOSITENILHOW pabOThI 0,8 30
Buja koHTpOJISI: 3a4eT/IK3aMeH 3auer
Bunel yue6HOM paboTh B 3auetnbix | B actpoHOM.
€IMHUIIAX qacax
OO0m1asi TPY10€eMKOCTh THUCHHUIIMHBI 0 Y4eOHOMY MJIAHY 3,0 81
KonTaktHas padora (KP): 1,3 36
JlabopaTopHbie 3ausTus (J1ab) 1,3 36
CamocTosiTtesbHas padora (CP): 1,7 45
PacuerHo-rpaduueckue paboTh 0,6 15
Pedepar 0,3 7,5
Jlpyrue BUIpl CaMOCTOSITEIIbHON paboThl 0,8 22,5
Buja KOHTpOJIS: 3a4eT/IK3aMeH 3auer
3aouHas opma:
Bunel yue6HO# paboThl B 3auetHbIX B akaznem.
(3102030500 :0:¢ gacax
OO0uasi Tpy10€eMKOCTh JMCUHMILNIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonrakThas padora (KP): 0,34 12
JIabopaTtopHsbie 3ansaTus (J1ad) 0,28 10
[Ipaktuueckue 3anstus (I13) 0,06 2
CamocTtositesabHasi pagora (CP): 2,55 92
PacuetHo-rpaduueckue padboThl 0,6 20
Pedepar 0,3 10
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Jlpyrue BUIpl CaMOCTOSITEITbHON paboThI 1,65 60

Buja koHTpOJISI: 3aUeT/3K3aMeH 0,11 3auer
(4)

Bunel yuebHO#M paboThl B 3auetHbix | B actpoHOM.

eIMHUIIAX gyacax
OO0masi Tpy10€eMKOCTh IMCHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konraktnas padora (KP): 0,34 48
JlabopaTtopHsbie 3ansaTus (J1ad) 0,28 7,5
[Ipaktuueckue 3ausatus (I13) 0,06 15
CamocTtositesbHas padora (CP): 2,55 69
Pacuerno-rpaduueckue paboTsl 0,6 15
Pedepat 0,3 7,5
Jlpyrue BuIbl CaMOCTOSITEIbHOH paboThl 1,65 45

Bujx koHTpoOJIsI: 3a4eT/IK3aMeH 0,11 3ager
(©)

AHHOTanus padoueii nporpaMmbl IUCHUILIUHEBI «@u3uka» (b1.B.7)

Lenabp AMCOMIVIMHBI — MPUOOPETEHUE CTYACHTAMU 3HAHUN 0 OCHOBHEIM pa3zieiaM (QHU3UKd U
YMEHHIO PUMEHSTH UX B JIPYTUX €CTECTBEHHOHAYYHBIX AU CIHILTHHAX .

B pe3yabTare n3yyeHus TUCHUIIHHBI 00Y4AIOMIMIACS MO MporpaMMe 0aKaJlaBpuaTa J0JIKeH :

Obnaoams cnenyronmmu  obmenpodeccuonanbibiMu  (OIIK) u mpodeccuonanpabiMu  (ITK)
KOMIIETeHIIUSAMHU:

CIIOCOOHOCTBhIO M TOTOBHOCTBIO HCITOJIb30BAaTh OCHOBHBIC 3aKOHBI (PM3MKHU B TPOdecCHOHabHOM
nestenbroctu (OITK-1);

TOTOBHOCTh HCIOJIB30BATh 3HAHUS O COBPEMEHHOHN (PU3UYECKON KapTHHE MHpA, TPOCTPAHCTBEHHO -
BPEMCHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIICCTBA JUJII TIOHUMAHUSI OKPYXKAIOMIEr0 MHpPa U SBICHUIN
npupoasl (OITK-2).

3Hams.

(¢u3rYecKue OCHOBBI MEXaHWUKH, (PH3UKH KOJICOAaHMH M BOJIH, DJIGKTPUYECTBA W MarHeTHU3Ma,
IIEKTPOJIMHAMUKH, CTATUCTUICCKON (DU3HKH M TEPMOIMHAMHUKHU, KBAHTOBOH (PH3UKU;

CMBICT (DYHIAMEHTAIbHBIX (PU3UYECKUX 3aKOHOB, IPUHIIMIIOB M MOCTYJIATOB; UX (OPMYIHUPOBKH U
IPaHUIbI TPUMEHUMOCTH;

CBSI3b IIUPOKOT0 Kpyra (U3MYecKuX SBICHUH ¢ (yHIaMEHTAIbHBIMU NPUHIUNAMH M 3aKOHAMH
bu3nky;

OCHOBHBIEC METO/IbI PEIICHUS 33724 10 OMMCAHUIO PU3NIECKHUX SBICHHUIA,

METOABI 00pabOTKH pe3yIbTaTOB (PU3UUYECKOr0 IKCIEPUMEHTA.

Ymems:

IPUMEHSTh TEOPETUYECKNE 3HAHUS M SKCIIEPUMEHTaJIbHbIE METOABI MCCIEOBAHUS MPU PEIICHUU
npodeccuoHanbHbIX 33/1a4;

MIPOBOJIUTH PACUETHI, OCYIIECTBIISATH AHAIU3 U HA OCHOBE ATOT'0 JIeJaTh 00OCHOBaHHBIC BHIBO/IBI,

aHAJM3UPOBATH PE3YJIHTATH HAOIOICHUH U SKCIICPUMEHTOB C TPUMECHEHUEM OCHOBHBIX 3aKOHOB U
MPUHLUIIOB (PU3UKU;

OIpeneNsaTh XapakTep (PU3MUECKHX MPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAILHON WHGOpMaluu
IIPH IOMOIIH IpauKOB, TAOHI] M YPaBHECHUI;

MIPEICTABIATh 00pabOTaHHYIO IKCIEPHUMEHTAIBHYIO M TEOPETUYCCKYI0 WH(OPMAIUIO B YCTHOW U
MUCHbMEHHOHN (hopMe, B TOM YU CJIC C UCTOIb30BAHUEM COBPEMEHHBIX KOMITh FOTEPHBIX TEXHOIOT .

Bnaodems:

HaBBIKaMU pa0OTHI ¢ NIMPOKUM KPYroM (pru3rueckux mpudoopoB U 000pyaOBaHHUS;

HaBBIKAaMU 00OCHOBAHUS CBOHMX CYXJICHHI U BRIOOpA METOA UCCIEIOBAHNUS;

Kparkoe cogep:xanue AuCHUIIHHbI:

Cemectp 2

Beenenue

[Mpenmet pusnknu. MeToapl GU3NIECKOrO UCCIICIOBAHUS: OIBIT, TUIIOTE3a, YKCIIEPUMEHT, TE OPHUSL.
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1. ®usnyeckre OCHOBBI MEXaHUKH
[Tpenmer kunematuku. Ilepemelenue, ckopocTs, yckopenue. KuneMaTnueckue XapakTepruCTUKU
BpAlLlaTEIbHOTO JIBW)KEHUA. 3akoHbl HbroTOHA. 3akoH BCEMHUPHOIO TArOTeHUs. JIBMXKeHHE Tea
NIEPEMEHHOM MAacCChl. 3aKOH BCEMHUPHOIO TATOTEHUsd. J[BMKEHHE Teja NMEPEMEHHOM Macchl. Y paBHEHUS
Memepckoro. @opmyna [{nonkoBckoro. Ynpyruii M HEyNpyrud ynaapbsl mapoB. MOMEHT HHEpLHH
MaTepualbHON TOYKU U TBepaoro tena. KunemaTtnka rapMoHnueckux kosnebanuil. Juddepennuansuoe
ypaBHEHUE TapMOHHYECKUX KoseOaHuil. IloHsATHE O 3aTyXalolmMX W BBIHY)KJICHHBIX KOJIEOAHUSAX.
BonnoBoe nBukeHue. BosHbl IpoA0JIbHBIE U TONIEPEUHBIE.
2. OCHOBBI MOJIEKYJIIpHOU (PU3HKHU
OneMeHThl TepMOAUMHAMUKUA U (Qu3nueckoil kuHeTuku. WneanbHbiii ra3. Pacnpenenenue
bonpimana u  ero oOmedusnueckuit cmbici. PeanbHblii  Ta3. YpaBHenwe Ban-mep-Baanbca.
Tepmogunamuueckuii Metoq B (usuke. PaBHOBecHBbIe cocTostHuMs. Hawana tepmommHamuku. [[ukibr.
OHTponuss M €€ CTaTUCTHYecKoe TolkoBaHWe. JSIBinenue mepenoca. Huddysus. 3axkon Duka.
TennonpoBogHocTh. 3akoH Dypbe. BHyTpeHHee TpeHue (BA3KocTb). 3akoH HploToHa.
3. DAEeKTpOCTaTUKA U TOCTOSHHBIN AJIEKTPUUECKUH TOK
3akoH Kynona. Teopema Ocrporpanckoro-I'aycca. lunons. JIuaneKTpUKU B 3J€KTPOCTATUIECKOM
ToJe.
Cemectp 3
1. DnexTpomMarHeTusm
3akoH Amnepa. 3akoH buo-Casapa-Jlamuiaca. Cuna Jlopenna. Marnetuku. DieKTpoMarHUTHas
MHAyKIUs. YpaBHeHue MakcBeia.
2. Onrtuka
Wntepdepenunsa BoaH. Hudpaxuus BosnH. IMomspusanus BosnH. TemsoBoe u3inydeHue. 3akoH
Kupxroga. I'mnoresa Ilnanka. KanroBoe oObsicHeHue TemioBoro usnydeHus. Dddext KomnroHa.
Snepnas mogens aroma. [locrynatel bopa. ATom Bogopoa o bopy.
3. DneMeHThl KBaHTOBOU (DU3HKHU
I'nnore3a ne bpoitnsa. BonHoBoe ypaBHenue lllpenunrepa qis cTaluOHAPHBIX COCTOSHUM. OIBITHI
Mrepua-I'epraxa. MuorosnektpoHHsii atoM. Jddekr 3eemana. [Ipunnun I[laymu. KsanToBbIE
CTaTHUCTHYecKue pacnpenenenus boze-DitHmrelina u ®epmu-upaka. @oHoHbl. 3akoHbl [lebas u
OiHIITeNHA. XapaKTepUCTUKU sApa: 3apsij], Macca, SHEPrus CBS3U HYKIOHOB. SlIepHBbIE peaKiuu.
OyHaaMeHTaJbHbIE B3aUMOACHCTBHS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YACTHII.
O0beM yueOHOI IMCUMIIINHBI:
Ounast popma:

Bceero 2 cemecTp |3 cemecTp
BHIb1 yue6Hoii paoTnt 3a4. ea./ 3a4. ea./ 3a4. ea./
aK.4yac aK.4yac aK.4yac
O0mas TPyI10eMKOCTb JUCHHILITHHBI 110 Y4eGHOMY IJIaHY 10/360 4,0/144 6,0/216
Kounrtakrnasi pagora (KP): 3,6/128 1,35/48 2,25/80
Jexuuu (Jlek) 1,35/48 0,45/16 0,90/32
Jlaboparopubie 3austus (J1a0) 0,9/32 0,45/16 0,45/16
[Mpaktuueckue 3austus (I13) 1,35/48 0,45/16 0,90/32
CamocrositesbHas padora (CP): 4.4/160 1,65/60 2,75/100
Bun kouTpoJisi: 3auet/3K3aMeH 2[72 9K13/331\geﬂ akfgée}l
Bceero 2 cemectp |3 cemecTp
Buyibi yae6Hol paboTe! 3a4. e/ 3a4. e/ 3a4. e/
acTp.4yac acTp.yac | actp.4yac
O61ast TPYI0eMKOCTh JHCHUTIIIMHBI 110 Y4eGHOMY MJIAHY 10/270 4,0/108 6,0/162
Konrakrnas pabora (KP): 3,6/96 1,35/36 2,25/60
Jexmu (JIek) 1,35/36 0,45/12 0,90/24
Jlaboparopusle 3ansTus (J1ab) 0,9/24 0,45/12 0,45/12
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[Mpaktuueckue 3anstus (I13) 1,35/36 0,45/12 0,90/24
CamocrosiTesbHas pagora (CP): 4.4/120 1,65/45 2,75/75
Bun koHTpoas: 3auet / IK3aMeH 2/54 IK3aMeH I9K3aMeH
1/27 1/27
3aounas popma:
Bcero 2 cemecTp |3 cemectp
Buer yueOHoii paGoTe! 3a4. ef1./ 3a4. ef1./ 3a4. ef1./
aK.Jac aK.yac aK.4ac
O01asi TpPy10€MKOCTh IMCHUIVIMHBI 10 Y1eOHOMY ILUIAHY 10/360 5,0/180 5,0/180
Konrakrnas padora (KP): 0,89/32 0,33/12 0,56/20
Jlexuuu (JIek) 0,33/12 0,11/4 0,22/8
Jlaboparopusbie 3ansaTus (J1ad) 0,22/8 0,11/4 0,11/4
[Mpaktnyeckue 3anstus (I13) 0,33/12 0,11/4 0,22/8
CamoctositennHas pagora (CP): 8,61/310 4,42/159 4,19/151
Bun koHTpoJs: 3a4eT / IK3aMeH 05/18 IK3aMeH 9K3aMeH
! 0,25/9 0,25/9
Bcero 2 cemecTtp 3 cemecTtp
Buzibl yueOHo# paboTe! 3a4. e./ 3a4. ex./ 3a4. e1./
acTp.uac acTp.uac acTp.uac
O0mast TPy10eMKOCTh JMCHMILVIMHBI 10 Y4e0HOMY 10/270 4.0/108 6.0/162
IJIAHY ' '
Kounrakrnas padora (KP): 0,89/24 0,33/9 0,56/15
Jlexuuu (Jlek) 0,33/9 0,11/3 0,22/6
JlaGoparopusie 3ausTus (J1ad) 0,22/6 0,11/3 0,11/3
IMpaktrueckue 3austus (I13) 0,33/9 0,11/3 0,22/6
CamocrositenbHas padora (CP): 8,61/232,5 4,42/119,25 | 4,19/113,25
Bun koHTpoas: 3aueT / IK3aMeH 05/13.5 9K3aMeH 9K3aMeH
' ' 0,25/6,75 0,25/6,75

AHHOTanust padoyeii MporpaMmbl JUCHUILUIHHBI «O0mas u Heopranndeckass xumus» (b1.5.8)

Heas AuCHUMIMHBI — TPUOOpETEHHWE 3HAHWKW M KOMIETEHIIMH, (OPMHPOBAHHE COBPEMEHHBIX
MIPEICTABJIICHUIA B 00JTACTH TEOPETHUECCKHUX OCHOB XUMHH M XUMUH DJIEMEHTOB.

B pe3yabrare nzyveHusi AIMCUUILIHHBI 00y4al0NIUiics MO NporpaMMe 0aKajJaBpuaTa J10JIKeH

Obnadams cnenyrommumu odmenpodeccuonanbubiMu (OI1K) komneTeHusiMu:

CIOCOOHOCTBIO M TOTOBHOCTBIO MCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CT€CTBEHHOHAYYHBIX JIUCIIUTUINH
B ipodeccronanbHo AesrensHoctr (OITK-1);

FOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOEHUU BELIECTBA, MNPUPOAEC XUMHUYECKOH CBSA3M B
pa3aMYHBIX KJIacCaX XMMHMUYECKMX COEJUHEHUW Ui MOHMMAHMS CBOWCTB MaTEpUaloB M MeXaHU3Ma
XHUMHYECKUX MPOIECCOB, MPOTEKAIONIMX B OKpyxaroiiem mupe (OITK-3).

3uams:

3JIEKTPOHHOE CTPOEHHUE ATOMOB M MOJIEKYJI;

OCHOBBl TEOPHMM XHMHUUYECKOW CBS3M B COCJUHEHHUAX pa3HbIX THUIIOB, CTPOCHHME BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU;

OCHOBHbI€ 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKHX MPOLIECCOB U XaPAaKTEPUCTUKH PABHOBECHOI'O
COCTOSIHHS,;

METOJIbI OMHUCAHUS XMMHUYECKHX PaBHOBECHH B pacTBOpax JJICKTPOIUTOB, CTPOCHHWE M CBOMCTBA
KOOPJMHAIIMOHHBIX COCTMHECHU;

XUMHUYECKUE CBOMCTBA JIEMEHTOB PA3JIMYHBIX TPYNI NEPUOJUYECKON CUCTEMBbI U UX Ba)KHEUILNX
COCIUHCHHUIA;

Ymemy:
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BBIIIOJIHSATh OCHOBHBIE XUMHUYECKHE ONEepally, ONPEaesiTh TEPMOJINHAMUYECKIE XapaKTePUCTUKU
XUMHYECKUX PEAKINI 1 paBHOBECHbIE KOHLIEHTPALIUU BEILIECTB;

UCIO0JIb30BaTh OCHOBHBIE XWMHMUYECKHE 3aKOHbI, TEPMOJIMHAMHYECKHE CIIPAaBOYHBIE JaHHbIC IS
pereHus npogeccuoHaIbHBIX 3a/1a4;

IIPOrHO3UPOBATh BJIMSHUE PA3JINYHBIX (PAKTOPOB Ha PAaBHOBECHE B XMMHUECKHUX PEAKLIUAX;

Bnaoemy:

TEOPETUYECKUMU METOJaMU OINMCAHMUSI CBOMCTB MPOCTBIX M CIOXHBIX BEIIECTB Ha OCHOBE
AJIEKTPOHHOI'O CTPOEHUS UX ATOMOB U MOJIOXKEHHUS B IEPUOANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB;

OKCHEPUMEHTATbHBIMA METOJaMU  ONpEENeHUsT HEKOTOPHIX (PU3MKO-XUMUYECKHX CBOMCTB
HEOPraHWYECKUX COCUHEHUN.

Kparkoe conepskanne JUCUMILUIUHBI .

CrtpoeHne aTOMOB U IEPUOINYECKUAN 3aKOH.

BosnHoBBIE CBOWCTBa MaTepualbHBIX O0BEKTOB. YpaBHeHue Je bpoisiss. CooTHouieHue
HeonpeneneHHocTeil [eitzenoepra. [lonsaTre 0 kBaHTOBON MexaHMKe U ypaBHeHuHU lllpenunrepa.

CoBpeMeHHas (hOpMyIMpOBKa IEPUOANUYECKOro 3akoHa. [lepuoguueckas cucremMa M €€ CBA3b CO
CTpPOGHHEM aTOMOB. 3alOHEHUE 3JEKTPOHHBIX CJIOEB U 000JI0YEK aTOMOB B IMEPUOIUYECKON CHCTEME
snemenToB J[.MI. MenneneeBa. CrteneHu okxucieHus. BaxHellne OKHCIMTENM W BOCCTAHOBUTEIIN.
Baknelilme cxeMbl IpeBpaIeHNs BEILECTB B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

XuMHUecKast CBsI3b U CTPOCHUE MOJIEKYJL.

KoBasieHTHast CBsI3b, OCHOBHBIE IIOJIOXKEHUS METOAA BAJICHTHBIX CBsA3el. PaccMorpeHue cxem
HepeKpbIBaHMsl aTOMHBIX opOuTaneil mpu oOpa3oBaHMM CBA3eH B MoJieKynax. OCHOBHBIE IOJOXKEHHS
Meroaa MmolekyisipHeix opoutaneir (MO JIKAO). Obmue cBefeHHs] 0 KOMIUIEKCHBIX COCAMHEHMSIX, UX
cTpoeHue. MeXMONeKylIsipHass W BHYTPUMOJIEKYJISIpPHAs BOJIOpOJHAasi CBsA3b. VOHHAsg CBA3b Kak
OpeAeNbHbI  clydyald  KOBaJeHTHOM  cBs3u. OOIMe TMpeAcTaBiIeHUS O  MEXMOIEKYISIPHOM
B3aUMOJIEHICTBUM: OPUEHTALlMOHHOE, NHIYKIINOHHOE, I CIIEPCUOHHOE B3aUMO/IEHCTBUS.

OHepreTuka peakuuii 1 XMMU4YECKOE pABHOBECHE.

[lonsiTne 0 XMMHYECKOM TepMOAMHAMHUKE, TEpMOJUHAMHYECKHE (DYHKUUU  COCTOSIHUS
(xapakTepucTuueckue QGyHKIUH). XUMUYECKOE paBHOBecHe. VICTMHHOE W KaKylieecs pPaBHOBECHS.
KoHcTaHnTa XMMHYECKOTO paBHOBECHS. DJIEKTPOXUMHUYECKUE MPOLECCHl, MOHATHE 00 SIEKTPOIHBIX
NOTEHIHANax. ODJIEKTPOABUKYINAs CHUJIAa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN U KpUTepui
CaMOIIPOU3BOJIBHOTO TPOTEKAHUS IIPOLIECCOB.

PaBHOBecus B pacTBOpax

[Iporeccel, compoBoXaaromye 00pa3oBaHUE >KUIKUX HCTHUHHBIX PAacCTBOPOB HEDJIEKTPOIUTOB U
AJIEKTPOJIMTOB. ACCOLMUPOBAHHBIE U HEACCOLMMPOBAHHBIE HIEKTPOJUTHL. CTENEeHb JUCCOLUALUY.
Koncranta guccounanuu. PaBHOBecMe B CHCTEME, COCTOSIIEH W3 HACBILEHHOIO PAacTBOpA
MajopacTBOPUMOrO JJIEKTPOJIMTA M €ro KpUCTAJUIOB. PaBHOBecMe B pPAacTBOpax KOMILIEKCHBIX
coequHeHMU. PaBHOBecue auccolManvu BOJbI, HOHHOE IMPOM3BEIECHUE BOJbl M €r0 3aBUCUMOCTb OT
temneparypsl. [llkana pH. I'maponus coneit.

CKOpOCTh peakiuil 1 KaTajaus.

[Tonsitne o xumuueckoil kuHeTuke. OTHOCTAAUIHBIE U CIOXKHBIE PEAKIMU. 3aKOH JIeHCTBYIOIUX
Macc. KoHcTaHTa CKOpOCTH peakuuu. MOJEKyISIPHOCTh U MOPAJOK peakuu. 3aBUCUMOCTb CKOPOCTH
pPEAKLUU OT TEMIIEPATYPBL; SHTAIBINS aKTUBAMU. | OMOre€HHBIN U IeTepOreHHbIN KaTaau3.

XuMus S- U P- 3JIEMEHTOB

Bonopoa-nepBblil 371eMEHT NEPUOANYECKON CUCTEMBI, €r0 ABONCTBEHHOE MOJIO0XKEHNE. DIEMEHTHI 1
-2 u 13 - 18 rpynn nepuoguYecKOd CHUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUHU HIIEKTPOHHBIX
KOHQUrypaluid, BEIUYUH PAJUYCOB, DSJIEKTPOOTPULIATENBHOCTM M HSHEPrUM MOHHU3ALKUU aTOMOB.
TunHUYHBIE CTENEHN OKUCIIEHUS. XMMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH B CTPOECHUH
Y CBOMCTBaxX OCHOBHBIX THIIOB cOeMHEHUN. [IpuponHbIe cOenHEHM s, TOIy4YE€HNE U IPUMEHEHHE.

Xumus d- u f- anemenToB

DOneMeHThl 3-12 rpynn nepuoJudYecKoll CUCTEMBbl. 3aKOHOMEPHOCTH B M3MEHEHUH 3JIEKTPOHHBIX
KOHQHUTypaluid, BEJIHMYHWH pPAJAyCOB, OHEPrUM HOHU3ALWU, XapaKTEePHBIX CTENEHEeH OKHCIIeHMUS,
KOOP/IMHALIMOHHBIX Yucesl aToMOB. [IpupoaHble coelMHEeHUs, TOTyYEeHUE U COMOCTaBlIeHNE QU3NIECKUX
U XMMHMYECKMX CBOMCTB MpOCTBIX BeniecTB. CTpOEHHE M CBOWCTBA OCHOBHBIX THIIOB COEIMHEHHUM.
Ocobennoctu f- amemMeHToB.

O0bem yueOHOH TUCUMIIIIMHBI:
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Ounas dopma:

Bcero 1 cemectp 2 cemecTtp
Buner yuebHO#M paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. qacax ell. qacax ell. qacax
Ooman TPYAOEMKOCTh
JAUCHMIUIMHBI 10  Y4eOHOMY 12 432 7 252 5 180
TJIAHY
KonrakTHas padora (KP): 4,44 160 2,67 96 1,78 64
Jlexiun (JIex) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32 0,89 32 - -
JlabopaTopnsbie 3ausTus (Jlad) 1,78 64 0,89 32 0,89 32
(Cé‘lﬁ‘)‘chOHTe“"“a“ padora | ;oo 200 3,33 120 2,22 80
CamocrosiTenbHOE U3y4YEHHE 5,56 200 3,33 120 222 80
pa3aeNoB TUCIUILINHbBI
Buja koHTpOJIA: IK3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 cemecTp
Bunbl yaeOHOM paboThI B3au. | Bacrtp. | B3au. B actp. 333{ B actp.
exn. yacax en. yacax en ' yacax
Oo6masn TPYA0E€MKOCTh
JAUCHMIUIMHBI 10  Y4eOHOMY 12 324 7 189 5 135
TJIAHY
KonrakrTHas pa6ora (KP): 4,44 120 2,67 72 1,78 48
Jlexuun (JIex) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24 0,89 24 - -
JlabopaTopHrbie 3ausaTus (J1ad) 1,78 48 0,89 24 0,89 24
CamocrosiTeqabHast pabora 5.56 150 3,33 90 222 60
(CP):
CamocrosiTenbHOE M3y4YEHHE 5,56 150 3,33 90 222 60
pa3enoB TUCIUTLIAHBI
Bua KOHTpOJIS: JK3aMeH JIK3aMeH JK3aMeH
2 54 1 27) 1 27)
3aouHas opma:
Bcero 1 cemectp 2 cemecTp
Bunel yue6HOM paboTh B3au. | Bakan. | B3au. | Bakax. | B3au. | Bakan.
ell. qacax ell. gacax ell. qacax
Oo0masn TPYA0E€MKOCTh
JUCHMIUIMHBI 1O  y4eOHOMY 12 432 7,0 252 5,0 180
TJIAHY
KonrakrTHas pa6ora (KP): 1,11 40 0,66 24 0,44 16
Jlexuuu (JIex) 0,33 12 0,22 8 0,11 4
[Mpaktrueckue 3anstus (113) 0,33 12 0,22 8 0,11 4
JlabopaTopHsbie 3ausTus (J1ad) 0,44 16 0,22 8 0,22 8
((?11;‘)‘_’”0"““"“*“' padora | ,n99 | 374 | 608 | 219 | 431 | 155
CamocrosiTenbHOE U3y4YEHHE 10,39 374 6,08 219 431 155
pa3ieoB TUCIUILTAHBI
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Buja koHTpOJIAA: IK3aMeH 0,5 18 0,25 9 0,25 9
Bcero 1 cemectp 2 cemecTtp
Buner yueOHO#I paboThI Bzau. | Bactp. | B3au. | Bactp. | B3au. | Bactp.
el Jacax el Jyacax el Jacax

Ooman TPYAOEMKOCTh

JAUCHMIUIMHBI 10  Y4eOHOMY 12 324 7 189 5 135

JIaHy

KonrakTHas padora (KP): 1,11 30 0,66 18 0,44 12

Jlexunu (JIex) 0,33 9 0,66 6 0,11 3

[Mpaxtuueckue 3austus (I13) 0,33 9 0,22 6 0,11 3

JlabopaTopHbie 3ausTus (J1ab) 0,44 12 0,22 6 0,22 6

(Cé‘lﬁ‘)‘chO"Te“"“a" PaboTa | 1539 | 2805 | 022 | 16425 | 431 | 116,25

CamMOCTOATEIbHOC  M3YMCHHC | 139 | 2895 | 608 | 164,25 | 431 | 11625

pa3iesioB AUCIUILTHHBI

Buja koHTpOJIsI: IK3aMeH 0,5 13,5 6,08 6,75 0,25 6,75

AnHOTanus padoyeii nporpaMmbl IMCHUILIUHBI «Oprannyeckas xumus» (b1.5.9)

Heap 1MCHUNIMHBI — TPHOOPETEHNE CTYICHTAMH 3HAaHUH O CTPOSHUH OPTaHMYECKUX COCIMHEHUH,
OCHOBHBIX XHMHYECKHX CBOMCTBAaX pAa3MYHBIX KJIACCOB OPraHMYECKHX COCIUHEHWH W METoJaX HX
MOJTy4YeHHsI, KaK IPOMBIIUIEHHBIX, TaK U TaOOPaTOPHBIX.

B pe3yabTare n3yyeHus TUCHUILTHHBI 00y al0MIuiics M0 NporpaMmMe 0aKajlaBpuaTa J0JIKeH :

Obnaoame  cnepytoummu  o0mekynbTypHbiMu  (OK) u  obmenpodeccuonansasiMu  (OI1TK)
KOMIIETCHIIUSAMU:

CIIOCOOHOCTRIO K caMOoOpraHu3anuu u camoobpaszosanuio (OK-7);

CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIM CIIUTIIIMH
B npodeccuonansHoi aesirenpHoctr (OITK-1)

TOTOBHOCTBIO ~ HCIIOJIb30BaTh 3HAHUSI O COBPEMEHHOH  (u3uueckoll  KapTHHE  MHDA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIIECTBA Ui MOHHUMAHHUS OKPYXKAIOIIEro
mupa u sBienuit npupoast (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWSI O CTPOCHHH BEIIECTBA, MPHPOJAE XHUMHUYECKOH CBSI3H B
Pa3IMYHBIX KJACCaX XHUMHUYECKHX COCAMHEHUWH sl TIOHMMAHHWs CBOMCTB MaTepUalioB U MeXaHH3Ma
XAMHYECKHX MPOIIECCOB, MPOTEKAOMINX B oOkpyxkatomieM mupe(OTTK-3).

3uamo:

TEOPETUYECKHUE OCHOBBI CTPOCHHUS M CBOMCTB PAa3IMYHBIX KJIACCOB OPraHMYECKHX COEIUH eHUH;

CIIOCOOBI MOJTYYEHUS U XMMUYECKHE CBOMHCTBAa OCHOBHBIX KJIACCOB OPraHMYECKHX COEIMHEHUI;

OCHOBHBIE MEXaHU3MbI TPOTEKAHUSI OPTAaHUYECKUX PEAKIUi;

Ymemy:

IPUMEHSTh TEOPETUUECKUE 3HAHUS /1JI1 CHHTE3a OPraHUYECKUX COSTUHEHUN pa3IMYHbIX KJIACCOB;

aHAJM3UPOBATH M MPEICKA3HIBATh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKHX COCINHEHHIA;

COCTaBIISITh CXEMBI CHHTE3a OpPraHMYECKUX COCAMHEHHH, 33/JaHHOT0 CTPOCHHUS;

Braoemy:

OCHOBaMH HOMEHKJIATYPhI ¥ KIacCH(PUKAIIMN OPraHUYECKIX COCTUHECHHIA,

OCHOBHBIMHU TE€OPETHYECKUMHU MPECTABICHUSIMU B OPraHUYEeCKON XUMUU;

HABBIKAMU 00OCHOBAHUS PAIlMOHATIBHBIX CIIOCOOOB MOMy4EHHUsI OPraHUYECKUX BEIECTB.

Kparkoe cogepixanue A CHUILIHHBI

HoMmeHnknatypa opraHMYecKux coequHeHHH. Teopuss XMMHUYECKOrO CTPOCHHSI M HACBHIIICHHBIC
yraeBogoposl (YB). [Ipupona xoBaneHTHO cBsa3u. @opmyiisl JIbtouca. @opmanbHblil 3apsa. DPpPexTs
3amectuTenell. [IpoMexyTouHble COEAMHEHMS W YaCTHIbI OPraHMYECKHX PpeakIusaX. DHepreTudeckas
auarpaMma peakuuu. Mexanusm peakunu. Ctepeonsomepusi, ee BUAbI 1 0003HAYCHHUS.
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AJ'II/I(i)aTI/I‘leCKI/IC coequHenus. HacewllleHHBIE M HEHACHIIIEHHBIE YB. AJ'IKaHI)I, OUKJIOAJKaHBbI,
AJIKCHbI, AJIKMHBbI, ITOJHCHBI (,Z[I/ICHBI). B kaxpgom Kkiacce pacCMaTpuBarOTCA CICAYIOIIHUE pa3Ciibl:
H30MCpUsl, HOMCHKJIATypa, (1)1/131/1‘1601(1/16 Hn XUMHWYCCKHC CBOﬁCTBa, CIIOCOOBI MMOJIy4CHUA. MexaHu3MbI

peakuuii. DHepreTudecKas quarpaMma peakiui.

ApomMatuueckue coequHenus. Teopun apomatunaHocTu. CoenHeHus 0CH30JbHOTO Psijia.
N3omepusa. Homenknatypa. CiocoObl mosydeHusi. XUMUUECKHE CBOMCTBA. BiusiHue 3amecturenei
B OCH30JIbHOM KOJIbIIE HA HANIPABIEHHE U CKOPOCTh PEAKIUN IEKTPOPHUILHOTO 3aM el CHHUS.

O0bem yueOHOH JUCUMIIIMHBI:
Ounas ¢opma:

B B
Bun yuebHoit paboThl 3a4ETHBIX aKaJieM. yacax
eIMHUTIAX
O0urasi Tpy10€eMKOCTh TMCUHUIIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas padora (KP): 1,33 48
Jlexmuu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I13) 0,88 32
CamocTtosiTesabHast padora (CP): 1,77 60
Jlpyrue Bubl cCaMOCTOSITEIBHON paboThI 1,77 60
Buja xoHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
) OLICHKOM
B B
Bun yuebHoit paboTsl 3a4ETHBIX aCTPOHOM.
eIMHULIAX gacax
O0mas Tpya10eMKOCTh JHCHHUILVINHBI 10 Y4e0HOMY IUIAHY 3,0 108
KonraktHan padora (KP): 1,33 36
Jlexuunu (JIek) 0,45 12
[Ipaktuueckue 3ansatus (I13) 0,88 24
CamocrosTeabnas padoora (CP): 1,77 45
Jlpyrue BUIbI CaMOCTOSITENILHOW PabOThI 1,77 45
Bujx koHTpOJISI: 324eT / IK3aMeH 3auer ¢
) OLICHKOM
3aouHast popma:
B B
Bun yueOHoit paboTsl 3a4ETHBIX aKaJeM. yacax
eIMHULIAX
Oo0urasi Tpy10€eMKOCTh IMCHHUILIMHBI 10 YIeOHOMY IJIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12
Jlexuunu (JIek) 0,11 10
ITpaktuueckue 3ansatus (I13) 0,22 12
CamocrositesabHas pagora (CP): 2,56 82
Jpyrue Buapl caMOCTOSITEIbHOW paboThl 2,56 82
Buja koHTpoOJIS: 3a4eT / IK3aMeH 3auer ¢
0,11 OLICHKOM
(4)
B B
Bun yuebHoit paboTh 3a4ETHBIX aCTPOHOM.
eIMHULIAX gacax
OO0uiasi Tpy10€eMKOCTh TMCUHUILINHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas padora (KP): 0,33 16,5




Jlexuunu (JIek) 0,11 7,5
[Tpaktrueckue 3anstus (113) 0,22 9
CamocTtositesabHnasi pagora (CP): 2,56 61,5
Jpyrue BUabpl CaMOCTOSTEIIBHON PaboThI 2,56 61,5
Bujx koHTpoOJISI: 324eT / IK3aMeH 3auer ¢
0,11 OIlEHKOM
@)

AHHOTanus pado4ei MporpaMmmsbl AMcUMIIUHBI «Pusnyeckas xumus» (b1.5.10)

1. Ileab IMCHMNIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJOM
XUMHAYECKOTO Tpollecca, MOKa3aTh O0JIACTH MPHJIOKEHHS ITHX 3aKOHOB M HAYYUTh O00ydaromierocs
IPaMOTHO MPUMEHSTH UX MPH PEIICHUH KOHKPETHBIX TEOPETHYECKHUX M MPAKTUICCKUX 3a]1a4.

2. B pe3yabTrare u3y4eHUsl AUCHUIUIMHBI O0y4YalOINMiicd MO mporpamMme OakajlaBpuara
JOJIKeH:

Obnaoame  cnenyrormumu  o0mekynbTypHbiMu  (OK) u  obmenpodeccuonanpabivu  (OI1K)
KOMITETCHIIUSIMHU:

CIOCOOHOCTBIO 1 TOTOBHOCTH HCITOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX T CITUTLINH B
npodeccronanbHol aesrensHoctu (OITK-1);

TOTOBHOCTHIO  HWCMOJB30BAaTh 3HAHUS O COBPEMEHHOM  (U3MYecKOW KapTHHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEIIECTBA ISl MOHUMAHUS OKPYXKAIOIIEro
mupa u sBienuit npupoast (OI1K-2);

TOTOBHOCTBIO HCIOJB30BaTh 3HAHWE O CTPOCHUM BEIISCTBA, MPHPOJA XUMHUYCCKOW CBS3H B
Pa3IMYHBIX KJAcCaX XWMWYECKUX COCAMHCHHWU [l TIOHMMAaHWs CBOWCTB MAaTEpPHAIOB U MEXaHH3Ma
XAMHUYECKUX MPOI[ECCOB, MPOTEKAININX B OKpyxatoiem mupe (OITK-3).

3nams.

OCHOBHBIE 3aKOHBI (DU3MUYECKON XMMHHU, B3AaUMOCBS3b (U3NYECKUX U XUMUUYECKUX XAPAKTEPUCTUK
npoiiecca;

MyTH  OMNPECIICHUS BAXHEHIIMX XapaKTePUCTUK XHMHUYECKOTO paBHOBECHUsS (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOT'O BBIXOJIa MPOJYKTA, CTCIICHU MPEBPAINCHUS UCXOAHBIX BEIISCTB) M BIIMSHUS
pa3nUYHBIX ()aKTOPOB HA CMEIICHHE XUMUIECKOT'0 PABHOBECH S,

YCIIOBUSl yCTAaHOBJIECHHS (DAa30BBIX PABHOBECH B OJHO- M MHOTOKOMIIOHEHTHBIX CHCTEMaX,
BO3MOXKHOCTH Pa3elieHus CIIOKHBIX CHCTEM Ha COCTABIISIONINE KOMITOHEHTBI;

TEPMOJMHAMHUYECKOE OIMCAHWE CBOWCTB HJICAJBHBIX M HEUCANBHBIX PACTBOPOB, MOIXOABI K
HAXOXKJICHUIO TapIHATBHBIX MOJISIPHBIX BEJIMYNH KOMIIOHEHTOB PacTBOpA.

Ymemy:

MPUMEHSTh TEOPETUUYECKUE 3HAHUS U DKCIHEPUMEHTAIbHBIE METOMABI HMCCIICIOBAHUS (DU3UUYECKOM
XMMHH [IPH PENICHUU TPOodeccH OHATBHBIX 33124,

MPOBOJIUTh TEPMOJUHAMUYECCKHE PACUETBI, OCYIIECTBISATh aHAIM3 M HA OCHOBE ATOrO JEaTh
000CHOBaHHbIE BHIBOJIBI,

IPeACKa3bIBaTh U HAXOAUTh ONTUMAJIbHBIC YCIOBUS MPOBENCHUS XUMHUECKOTO MPOIIecca ¢ LEeNbIo
MOJTYyYSHHS] MAaKCUMAJIbHO BO3MOYKHOT'O BBIX0/]a HHTEPECYIOIIET 0 MPOIYKTa;

MPENICTABIATh JIaHHBIE JIA0OPAaTOPHOI'O HCCIENOBaHUA B rpaduueckoil ¢opMe W Ha OCHOBE
MOJyYCHHBIX 3aBUCUMOCTEH OIPENeNsiTh COOTBETCTBYIONIME TEPMOIWHAMHUYCCKHE W KHHETUYCCKUE
XapaKTePUCTUKH XUMUYECKON CHCTEMBI 1 XUMHUYIECKOT0 IIPoIiecca;

MPOBOAUTh AaHAIM3 W KPUTUYECKH OIEHUBATh IIOJYYCHHBIE OSKCIIEpUMEHTAILHBIC IaHHBIC,
000011aTh U AenaTh 00OCHOBAHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

KOMIUIEKCOM COBPEMEHHBIX TEOPETHYCCKMX METOJOB (PU3UYCCKOW XHMHH JUIS PEIICHHS
KOHKPETHBIX UCCIICIOBATENIbCKUX 337124,

HAaBBIKAMHU  ONPEJCIICHUS  COCTOSHUS PABHOBECHS M CaMOIIPOM3BOJBHOI'O  HAIMpPABJICHUS
XUMHUYECKOTO MPOIIECCa;

npueMaMu OOpaOOTKH TIONYYEHHBIX OINBITHBIX JAaHHBIX JJIs BBISABICHUS H YCTAHOBJICHUS
B3aMMOCBSI3eH MEXIY TEPMOJIMHAMUYECKUMU CBOWCTBAMHU M (PU3UICCKIMHU TTapaMeTpaMu IIPoIIecca;
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3HAHUSMM OCHOBHBIX 3aKOHOB (DM3MYECKOH XMMHUHU i1 COJAEpP)KAaTeIbHOW HMHTEpIpeTaluu
TEPMOAMHAMHUYECKUX PaCUYETOB;

1. Kparkoe cogepikaHue ¥ CUMIIIMHDI

Xumuueckass TepMOAMHAMMKA. 1-plii W 2-0oH 3aKOHBI TepMOAMHAMUKH, mocTtyiaaT [lmaHka.
B3aumocBs3b TenyioTsl, paboThl 1 U3MEHEHUSI BHYTPEHHEH 3Hepruu B Mpoleccax ¢ y4acTHEM UJ€aIbHOT0
raza. TermnoéMkocTs TBEPABIX. KuakuX 1 ra3000pa3HbIX BeulecTB. TepMoxumus. Boruncienue TenaoBbx
3p(HEeKTOB XMMHYECKHX PEaKIUMi, MpoIeccoB (a3oBBIX MEPEXOJ0B, PACTBOPEHHS M APYTHX (PH3UKO-
XUMHUYECKUX TpoueccoB. DHeprusa ['mb6ca u osHeprus [enpmrosbia Kak KpPUTEPHUM HAIPaBIICHHS
XUMHAYECKOro mporecca. Pacuér abcomroTHOH SHTponmuu. XUMHUYECKOe paBHOBecue. KoHcranTa
XUMHUYECKOTO PABHOBECUS M METOMBI €€ pacu€ra M HKCIEPUMEHTAIBHOIO OmnpeaeieHusl. PaBHOBECHBIN
BBIXO/l IIPOYKTA, BIMSHUE J1aBJICHUsSI, TEMIIEPATYPbl, IPUMECH NHEPTHOI'O Ira3a Ha PABHOBECHBIN BBIXO/.
VYpaBHeHuss wu3zoTepMbl U u3z00apel  Baut-T'odda. Cratuctuueckas TepmonnHaMmuka. Pacuér
TepPMOIUHAMUYECKUX (QYHKINN Ha Oa3e MpeaCTaBICHUN O CyMMe IO COCTOSTHUSIM.

da30Bble paBHOBECHUS B OTHOKOMIIOHEHTHBIX cuctemMax. dazoBble nepexosl U (pa3oBas quarpaMmma
COCTOSIHHs Ui OJHOKOMIIOHEHTHBIX cHUCTeM. TpoiHas Toyka. YpaBHeHue Kianelpona-Knaysnyca.
3aBUCHMOCTh [ABJIEHHS HACBIIIEHHOIO Mapa oT Temnepartypsl. OmnpeneneHue TepMOAMHAMUYECKUX
GbyHkmii nporecca ¢azosoro nepexona. Kpuruueckas remneparypa.

Tepmoaunamuueckass Teopuss pactBopoB. Knaccuduxauus pactBopoB. CrnocoObl BbIpaXkKeHHs
cocrtaBa pactBopa. IlapunanbHbple MossipHble BenW4yuHBL. YpaBHeHHs ['ub6ca-/lrorema. MpaeanpHble
pactBopbl. TepMoauHamuueckue (YyHKIUU CMEIIEHUs Ui HACaIbHBIX pPAacTBOPOB, 3aKOH Payi.
[TpenenbHO-paz0aBieHHble pacTBOpbl, 3akoH ['eHpu. HeupeanbHble pacTBOPHI, MOJOKUTEIbHBIE U
OTpHULIATENbHBIE OTKIOHEHUs OT 3akoHa Paynsa. TepmMoauHamMuyeckoe ONMCAaHUE HEMJIEATbHBIX
pPacTBOPOB, AaKTUBHOCTb, KOA((GHUIMEHT akTUBHOCTU. KoyMraTuBHbIE CBOMCTBAa PacTBOPOB HEJIETYyYUX
BEILECTB B JIeTyueM pactBopurene. Kpuockonus, 30ymumockonus. OcMoc, 0CMOTHYECKOE JaBJICHUE.

da3oBbiec PaBHOBECHS] B MHOIOKOMIIOHEHTHBIX cHcTeMaXx. JluarpaMmsel «JaBJIEHHE-COCTaB,
«TEeMIIEpaTypa-coCTaB», «COCTaB Mapa-coCTaB KUAKOCTH» JUISl MIEAJIbHBIX U HEUJEaJbHbIX PaCTBOPOB.
3akonbl ['n66ca-Konosanosa, Azeorpomnusa. @U3UKO-XUMUYECKHUE OCHOBBI Pa3/I€JICHUsI KUJIKUX CMECEeH,
pextupukanus. OU3HKO-XUMUYCCKUH U TEPMUYECKUN aHaIM3. Pa3muyHbIe THIBI JUarpaMM IUIABKOCTH.
OBrekTHKa. [IpaBuio ¢a3 u npaBuio peryara.

O0bem yueOHOH JTUCUMILIIMHBI:
Ounas dopma:

. B 3auetHbIX
Bunet yue6HO#M paboThI JO—— B akagem. yacax
OO0uiasi TPy10€eMKOCTh JUCHMILJIMHBI 10 Y4e0HOMY ILUIAHY 5,0 180
KonrakThas padora (KP): 1,78 64
Jlexuuu (JIek) 0,89 32
[TpakTrueckue 3anarus (I13) 0,89 32
CamocTositesabHasi pagora (CP): 2,22 80
Buj koHTpoJs: 3a4eT / IK3aMeH JK3aMeH
1,0
(36)
N B 3ageTHbIX
Bunsr yue6HO#M paboThI R B actponomM. yacax
OO61mast TPY10eMKOCTh THCHUIUINHBI 0 Y4eOHOMY IJIaHY 5,0 180
KonTakTHas paoora (KP): 1,78 48
Jlexuuu (JIek) 0,89 24
[Tpaktnueckue 3anarus (I13) 0,89 24
CamocrositeqbHasi padora (CP): 2,22 60
Bua koHTpoOJIsA: 3a4eT / IK3aMeH 9K3aMeH
1,0 @7)

3aouHas opma:
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B 3aueTHBIX

Bunel yue6HOM paboThl B akagem. gacax
eIMHUTIAX
OO01ast TPY10€eMKOCTh TMCHHMILIMHBI 10 Y4€OHOMY IUIAHY 50 180
KonraktHas padora (KP): 0,44 16
Jlexuuu (JIex) 0,22 8
[Tpaktuueckue 3anarus (I13) 0,22 8
CamocTtositesabHasi pagora (CP): 4,31 155
Bua koHTpoOJIsi: 3a4eT / IK3aMeH IK3aMeH
0,25
9)
N B 3aueTHBIX
Bunst yae6HOI paboTh S — B actpoHoM. "acax
OO0urasi TPY10€eMKOCTh THCHMIIMHBI 0 Y4eOHOMY IJIAHY 50 135
KonrakTtHas padora (KP): 0,44 12
Jlexuuu (JIek) 0,22 6
[Tpaktuueckue 3ansatus (I13) 0,22 6
CamocTositesbHas padora (CP): 431 116,25
Bun koHTposs: 3auer / 3IK3aMeH 025 IK3aMeH
' (6,75)

AnHoTanus padoueii nporpamMmmbl AucuuILIuHbl «Kosouanasa xumus» (b1.6.11)

Heap AMCUMIUIMHBI — O3HAKOMJICHHWE CTYIEHTOB C OCHOBAMH TEPMOJMHAMHKH ITOBEPXHOCTHBIX
SBJICHUH, CIOCOOAMU MOTy4YEHHUS U BaXKHEUILIUMU CBOMCTBAMU JIUCIIEPCHBIX CUCTEM.

B pe3yJabrare u3ydyeHus JUCHMILIMHBI 00y4AKOIIMIACA 10 MPOrpaMmMe 0aKajJaBpuaTa J10JKeH:

Obnaoams crnenyromumu obmenpodeccuonansubiMu (OITK) koMmmereHIusIMU:

CIOCOOHOCTBI0O M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCIUIUTMH B TIpodeccuoHanbHoi nestenproctr (OITK-1);

TOTOBHOCTBHIO HCTOJB30BaTh 3HAHUS O COBPEMEHHOW (U3MYECKONW KapTUHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTAX, CTPOCHHUM BEILIECTBA [JI1 IMOHUMAHUSA
OKpYy»Xarolero Mupa u sieieruii mpupo sl (OI1K-2);

TOTOBHOCTBIO MCIIOJIBb30BaTh 3HAHUS O CTPOEHUH BELIECTBA, IPUPOJEC XUMUUYECKON CBS3H B
pPa3IMYHBIX KJIAcCaxX XHMHUYECKUX COEAWHECHUW [ NOHMMAaHUs CBOWCTB MAaTEpUAJIOB H
MEXaHH3Ma XUMUYECKHX POIIECCOB, MPOTEKAONUX B okpyxaromem mupe (OITK-3);

3uamo:

OCHOBHBI€ MOHSATHUS M COOTHOILEHHUS TEPMOIAMHAMHKHU MOBEPXHOCTHBIX SBJICHUH (TepMOIMHAMUKA
MOBEPXHOCTHOI'O  CJIOSI; aJare3usi, CMauyuBaHHE W pACTeKaHHWE IKUJKOCTEH; IUCHEPCHOCTh U
TEPMOAMHAMHYECKHE CBOMCTBA TE; aJcCOPOIIHs Ta30B U MapoB, aJcCOPOLHS U3 PAaCTBOPOB);

OCHOBHBIE METOBI TIOJYYEHUS TUCTIEPCHBIX CHCTEM;

OCHOBHBIE CBOMCTBa JMCIEPCHBIX CHUCTEM (JIEKTPONOBEPXHOCTHBIE CBOMCTBA; KHMHETHYECKHE H
OIITHYECKHE CBOMCTBA; CBOWCTBA PACTBOPOB KOJIJIOMIHBIX TIOBEPXHOCTHO-aKTUBHBIX BEIIECTB);

OCHOBHBIC TMOHATHS ¥ COOTHOLICHHWS] TEOPHH arperaTMBHONM YCTOWYMBOCTH U KOATYISIIIHH
TMO(POOHBIX TUCIIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHUS W PEOJOTHYECKHE CBOWCTBA JHUCHEPCHBIX
CHCTEM.

Ymems:

MPOBOJUTH  pacyeTsl C  HUCIONB30BAHUEM  OCHOBHBIX  COOTHOIIGHWUH  TEPMOJMHAMUKH
MOBEPXHOCTHBIX SBJICHUN M pacyeTbl OCHOBHBIX XapaKTEPUCTHK JUCIEPCHBIX CUCTEM;

Braoems:
METO/IaMH HM3MEpPEHUsI MOBEPXHOCTHOTO HATSHKEHHUS, KpPAE€BOr'0 YIJa, BEJIMYUHBI aJCcOpOLUU U
yAEIbHON MMOBEPXHOCTH, BSI3KOCTH, KPUTHYECKON KOHIICHTpaI[UH MUIIETI000pa30BaHMs,
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3JEKTPOKMHETUYECKOT0 IOTEHLMANa; METOJAaMU IPOBEAEHUS AUCIEPCUOHHOIO aHallu3a, CUHTE3a
JUCHEPCHBIX CUCTEM M OLIEHKH UX arperaTuBHON yCTOMYMBOCTH.

Kparkoe cogepikaHue 11 CUMIIMHBI

Mogayas 1. [Ipeamer u mpu3Haku 00bEKTOB KOJUIOMIHOW XUMUU

Konnmounnas xumusi - Hayka O MOBEPXHOCTHBIX SIBJCHUSX U JUCHEPCHBIX cucTemax. OCHOBHbIE
IOPU3HAKK JMCIEPCHBIX CHUCTEM - TETepOreHHOCTh U JUCIEPCHOCTh; IIOBEPXHOCTHAs JHEPrus;
KOJIMYECTBEHHBIC XapaKTEPUCTUKU AUCTIEpCHOCTH. Kiaccuukaus AUCIepCHbIX CHCTEM.

Monynas 2. TepMoauHAMHUKA MOBEPXHOCTHBIX sIBJIEHHH

OOmiasi xXapakTepuUCTHKa IOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HATsSHKEHHE. YpaBHEHUE
['u606ca-I'enpMrosbiia yisi BHYTPEHHEHW YACIbHOW TMOBEPXHOCTHOW JHEpruu (MOJHON MOBEPXHOCTHOM
SHEPIHH).

Meton u30biTkOB [MO0Oca. dyHmaMmeHTalbHOE aacopOnroHHOE ypaBHeHme [ubO6ca. YactHoe
BbIpaxkeHHe ypaBHeHUs | n60ca. [1oBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-NHAKTUBHBIE BEILIECTBA.

Anresuss um koresus. YpaBHeHue J[lrompe misg pabotel aare3un. CmauuBaHue, 3akoH [OHra.
VYpasuenue ronpe-lOnra. Pacrekanue xunkoctedd, kodpdunueHT pacrekanus no Iapkuracy. Dddext
MapaHnronu, npaBuio AHTOHOBA.

[IpaBmio ¢a3 I'mb6bca u aucnepcHOCTh. BiMsHME KpUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasienue Tten (ypaBHeHue Jlarumaca). Kanwmnsipaele sBieHus. YpaBHenue KenpBuna. BrusHue
JUCIIEPCHOCTH HA pPacTBOPUMOCTb, KOHCTAHTY pPABHOBECUSI XUMHUYECKOW peakUuu, TeMIepaTypy
¢azoBoro nepexona.

MeTozb! oMydeHHs] IUCHEPCHBIX cucTeM. Y paBHeHue Pebunpaepa 1ist paboOThl AUCIIEpr UPOBAHUS.
Oddexr Pebunnmepa. ['omoreHHas u rereporeHHas KoHjaeHcamus. ODHeprus [ub0ca oOpa3oBaHus
3apofsliia HOBOH ¢a3el. Kuneruka oOpazoBaHus HOBOH (hasbl.

Monyns 3. AncopOIiHOHHbIE PABHOBECHS

[Ipupona ancopOLMOHHBIX CUJ. AICOpOLUS ra3oB W MapoB Ha OJHOPOJHOM MOBEPXHOCTU. 3aKOH
I'enpu. Monens u ypaBHeHue Jlenrmiopa. Teopust momumonexkynsipaoit aacopouun bpynayspa, DOmmera,
Temnepa (BOT). Onpenenenue yaenbHoi moBepxHoctu meronom bOT.

AncopO1us ra30B ¥ IapoB Ha MOPHUCTHIX MaTepraiax. Kmaccudukanus mop no Jyoununy. Teopus
KalWUIIPHON KOHAEHcanuu. Pacuer uHTerpambHOW W IudQepeHInaIbHOH KPUBBIX pacrpeneleHUs
o0BeMa mop mo pazMepam.

AncopOmusi  Ha ~ MHUKPOMOPHUCTBIX  MaTepuajax. [TorenumansHass  teopust  IlonsHu.
XapakTepuctiuueckast kpupasi agcopOunu. O0obueHHoe ypaBHeHue Teopuu JlyOmHMHA 0OBEeMHOro 3a-
MOJTHEHHsI MUKpOTop, ypaBHeHue [lyoununa - PagymikeBuya.

AncopOuusi NMOBEPXHOCTHO-AaKTUBHBIX BemiecTB. IIpaBmiio [{roxno - TpayGe. 3aBucHMOCTb IIO-
BEPXHOCTHOTO HATSKEHUS OT cOocTaBa pacrBopa. YpaBHeHHe llMmkoBckoro. YpaBHEHUS COCTOSIHUSA
ra3000pa3HbIX MMOBEPXHOCTHHIX (a1COPOLMOHHBIX) TIeHOK. Beckl Jlenrmiopa.

Monyib 4. JiieKTpuUYecKue ABJIeHHs HA OBEPXHOCTH

MexaHu3Mbl 00pa3oBaHus JBOWHOrO 3yekTpuueckoro cnos ([A2C). Ypauenus Jlunmnmana.
Onekrpokanuuisipabie kpusble. Teopun crpoenus [19C. Pemenue ypaBHenus [lyaccona-bonpumana nis
mudoysHoit yactu A3C. I9C no teopun LlTepHa, nepe3apsika HOBEPXHOCTH.

DJIEKTPOKMHETUYECKUE SIBJICHUS, SJICKTPOKMHETHYECKHI MOTEHIMAl. YpaBHeHue ['empMronpua-
CMOITyXOBCKOI'O AJIs 3JIEKTPOOCMOcCa U 3JIeKTpodopesa.

Monyns 5. KuHeTH4eckne cBOHCTBA TUCTIEPCHBIX CHCTEM

CBsi3p CKOPOCTH OC&XKIEHHS YacTHIl C UX pa3MepoM. YcioBus coOmoieHus 3akoHa CTokca.
CenuMeHTallMOHHBIN aHalu3 MOJMIUCIEPCHBIX cucTeM. KpuBble pacmpeneneHuss 4acTHIl IO pa3Mepam.
[Tpupona OpoyHOBCKOro IBHKEHHUSA. 3akoH OiHmTeiiHa - CmomyxoBckoro. CreacTBusi U3 TEOpUU
OpoyHOBCKOro BMKeHus. CeAMMEeHTallnOHHO-I1(PY3HOHHOE PAaBHOBECHE, TUIICOMETPUY ECKHUI 3aKOH.

Monyns 6. ArperaTuBHAsi yCTOHYMBOCTb M KOATYJISIIUA TUCHEPCHBIX CHCTEM

CenvMeHTAlIMOHHAS U arperaTUBHAs yCTOMUMBOCTH cucteM. JInoduisHbie 1 TnopOOHBIE CUCTEMBI.
Kpurepuit  muodunpHoctt 1o Pebunpepy-lllykuny. JlmodunbHBIE  AUCIEPCHBIE  CHCTEMBI.
Knaccudukaiuss  MOBEPXHOCTHO-AaKTUBHBIX  BEIIECTB. TepMOAMHAMHKA W  MEXaHH3M  MHU-
nennooOpazoBanusi. Ctpoenue wmunenn [IAB. Comobummuszanus. Kputudeckas KOHIIEHTpanus
MUIENI000pa30BaHusl, METO/IBI €€ OMpe/eTCHHUS.

JInooOHbIe nucnepcHble cUCTeMbl. PaKTOpbl YCTOMYMBOCTH JMOPOOHBIX cucTeM. beictpas u
MemieHHast koaryisinua. Kunermka koarymsinuu mo CMOJyXOBCKOMY. 3aBUCHUMOCTb YHCIA YaCTHUIL
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pa3Horo nopsaka ot BpemeHu. OcHOBHbIE HojoxeHus Teopuu Jlepsaruna, Jlanaay, ®@eppes, OBepOeka
([JIDO). PacknuuuBaromee nAaBieHHE M ero cocraBissomme. OOmee ypaBHeHUE JUIsl SHEPruu
B3aMMOJCHCTBUSA JUCHEPCHBIX u4acTull. [loTeHnuanbHble KpUBBIE B3aUMOACHCTBUA wvacTul. Heit-
paM3alMOHHAs U KOHLEHTpaluoHHas koaryssnus. [Ipasuno Hlynsue-TI'apaum.

Moayasb 7. CTpykTypooOpa3oBaHuE U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA IUCIIEPCHBIX CHCTEM

Tunel cTpykTyp, 0Opasyrolmuxcsi B JUCHEPCHBIX CHUCTEMax. B3auMOCBs3b MEXAYy BHIOM
NOTEHIIMAIbHON KpUBOU B3aumojencTBus yactull (mo teopuu JJIDO) u THIIOM BO3HUKAKOIIUX CTPYKTYP.
KoarynunoHHO-TUKCOTPONHbIE U KOHJEHCALIMOHHO-KPUCTAJNIN3aLlMOHHbIE CTPYKTYPBI.

Peosornyeckuii Mero HcclenoBaHUs AMCIEPCHBIX cucTeM. OCHOBHBIE IOHATUS U HJ€alIbHbIE
3aKOHBI peoJIoruy. MoienmmpoBaHue PEOJIOTHYECKUX CBOMCTB TEIL.

Knaccudukanuss IucHepcHbIX CHCTEM IO CTPYKTYpPHO-MEXaHWYECKHM CBOWCTBaM. Bs3kocTh
JKUJKHUX arperaTUBHO yCTOMYMBBIX JUCIIEPCHBIX CUCTEM. Y paBHeHUs DWHIITelHa, [lItay nunrepa, Mapka
- XayBuHka. Peosiornueckue CBONHCTBA CTPYKTYPUPOBAHHBIX >XMJIKOOOpPA3HbIX U TBEPLOOOPA3HBIX
CUCTEM.

O0bem yueOHOH TUCUMIIIIMHBI:
Ounas dopma:

o B 3aueTHBIX B akangewm.
Buel yue6HOM paboTh
[1170:07006:0'¢ qacax
O01masi TPY10eMKOCTh TUCIHHUILINHBI 110 Y4eOHOMY MJIAHY 50 180
KonrakTHas padora (KP): 1,78 64
Jlexuuu (JIek) 0,89 32
Jlaboparopubie 3ansTus (J1ad) 0,89 32
CamocTtositesabHasi pagora (CP): 2,22 80
[TonroToBka K 1a00paTOpHBIM paboTam 1,11 40
Jlpyrue BUIbI CAMOCTOSITEIIBHON PabOThI 1,11 40
IK3aMeH
Buj uTOroBOro KOHTpOJIsA: 3a4eT/3K3aMeH 1,0 (36)
N B 3aueTHbIX B actpoHoM.
Bubl yue6HOM paboTh
eIMHULIAX gacax
OO6uasi TPY10€eMKOCTb TUCHHIJIMHBI 110 Y4eOHOMY ILUIAHY 5,0 135
KonTakTHas padora (KP): 1,78 48
Jlexuun (JIek) 0,89 24
JlabopaTopHrbie 3ausTus (J1ab) 0,89 24
CamocTtosiTesbHasi padora (CP): 2,22 60
[TonroToBka K 1a00paTOpPHBIM paboTaM 1,11 30
Jlpyrue Bupl caMOCTOSITENbHON paboThI 1,11 30
JK3aMeH
Bu HTOroBOro KOHTPOJIsi: 3a4eT/IK3aMeH 1,0 27)
3aouHas opma:
Bras! yaeGHOR paGoTh B 3auetHbIx B akanem.
(117030700 6:0'¢ gacax
O0mas TPyaA0eMKOCTh JUCHUILVIMHBI 110 Y4e0HOMY IUIAHY 5,0 180
KonrakTHas padora (KP): 0,44 16
Jlexuun (Jlex) 0,22 8
JlabopaTopusbie 3austus (J1ab) 0,22 8
CamocTtositesbHasi pagora (CP): 4,31 155
[lonroToBka K 1a00paTOpPHBIM paboTaM 1,12 40
Jlpyrue BUIbI CAMOCTOSITENILHONW PabOThI 3,19 115
IK3aMeH
Bua HTOroBOro KOHTPOJIsi: 3a4eT/IK3aMeH 0,25 )
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B yaebuoi paGoTsI B 3aueTHBIX B actponomM.
SAMHUIIAX yacax
O01as TPy10€eMKOCTh IMCIUIJIMHBI 10 Y4e0HOMY IJIAHY 50 135
KonrakTHan padora (KP): 0,44 12
Jlexuun (JIex) 0,22 6
JlabopaTopnsbie 3ausTus (J1ab) 0,22 6
CamocrosrTeabHas padora (CP): 4,31 116,25
[lonroToBka K 1a00paTOpPHBIM paboTaM 1,12 30
Jlpyrue BUIbI CAMOCTOSITEIIBHON PabOThI 3,19 86,25
IK3aMeH
Bux nTOroBOro KOHTpOJIsi: 3a4eT/3K3aMeH 0,25 (6,75)

AHHOTanus padoueii MporpaMMbl IMCHUILVIMHBI « AHAaIUTHYecKass xumus» (b1.6.12)

Heab IMCHMIVIMHBI — TPHOOPETEHHE OOYyYalOUMMCs 3HAHWM MO OCHOBHBIM TPYIIIaM METOJ/OB
XMMHUYECKOT0 aHajiu3a, Hauboliee MIMPOKO MPUMEHSEMBIX B MPOMBIIUICHHOCTH M HUCCIIEI0BATENbCKOM
paboTe, a TaK)ke KOMIETEHIINI, HEOOXOAMMBIX JIJIsl PELICHHs] KOHKPETHBIX 3a/1a4 XMMHYECKOr 0 aHalln3a.

B pe3yabrare nzydeHnusi IMCUUILIHHBI 00y4al0NIUiics MO NporpaMMe 0aKajJaBpuaTa 10 JKeH:

Obnadams cnenyrommumu odmenpodeccuonanbubiMu (OI1K) komMneTenusiMu:

CIOCOOHOCTHIO M TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX I CIUTIIINH
B nipodeccronanbHol aesrensHoctu (OITK-1);

FOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUU BELIECTBA, NPUPOAEC XUMHUYECKOW CBSI3U B
pa3aMYHBIX KJIacCaX XHMMHMUYECKMX COEIUHEHUW i1 MOHMMAaHMS CBOWCTB MaTEpUaloB M MeXaHU3Ma
XUMHYECKHX MPOIECCOB, MPOTEKAIOIINX B OKpyskatotiem mupe (OTIK-3).

3namo:

OCHOBHBIC TIOHATHS, TEPMHHBI, METOAbI W TMPUEMBl KAYECTBEHHOTO U KOJMYECTBEHHOT'O
XHUMHUYECKOTO aHajn3a, TEOPUI0 XUMHUYECKHUX M (PU3MKO-XMMHUYECKHX METOJOB aHaju3a, MPHHIIMUIIBI
paboOThl OCHOBHBIX ITPUOOPOB B (PU3UKO-XUMUYECKUX METO/IAX.

Ymems:

MPUMEHSITh TPUOOPETEHHBIE MPAKTUYECKUE HABBIKK B TPO(ECCHOHATBHON ACATEIBHOCTU IS
pelieHus KOHKPETHBIX 3a7ay; BJAJETh: MOHHUMAaHUEM IIeJied U aJrOPUTMOB XHMHUYECKOTO aHaju3a,
croco0aMu peIIeHHs aHAJUTHYCCKUX 3a7ad, OIICHKOWM BO3MOXHOCTEH KaKJIOrO0 METO/Aa aHaIu3a,
OCHOBAMH METPOJIOTHYECKOM OLIEHKH PE3yJIbTaTOB KOJMYECTBEHHOI'0 XUMUUECKOI'0 aHAN3a.

Braoems:

MMOHUMAHUEM IIeJed W aIrOPUTMOB XMMHUECKOrO aHallu3a, Coco0aMM PEeHIeHHs] aHAMTUYECKUX
3a/lad, OIICHKOW BO3MOXKHOCTEH KaXIOTO METOoJa aHajn3a, OCHOBAMU METPOJOTHYECKON OIlCHKH
pe3yIbTaTOB KOJIMYECTBEHHOI'O XUMUYECKOI'0 aHAJIN3A.

KpaTtkoe cogep:xanue TuCHUNITHHBI:

Brenenue. Ilonstue 00 anamutudeckoil xumuu (AX) Kak O CHCTEME 3HAHWM, IO3BOJISIOIICH
YCTaHOBHUTH Kau€CTBEHHBIH M KOJMYECTBEHHBIM cOCTaB BemiecTBa. 3anauyn AX. AHaJIUTHYECKUN CUTHAIT
KaK HOCHUTENIb KAayeCTBEHHOW M KOJMYECTBEHHOM HHpopmauuu 00 oObekre aHanmuza. IloHstue o
npobooTOope u mpodomoAaroroBke. OCHOBHBIE TPeOOBaHUS, MPEABABISIEMbIE K METOAAM XUMHYECKOTO
aHanM3a. YCJIOBUS BBINOJHEHUS ONpeneneHuid. AHamuTudeckas (opma, aHAIUTHUYECKHE MPU3HAKH.
AHanuTuyeckue Kiaccu Gpukay KaTHOHOB U aHUOHOB.

Cucrematnueckuid u ApoOHBI aHamu3. CoBpeMEHHBIE METOABl WIACHTHU(HUKAIUU SJIEMEHTOB W
coenuHeHnii. OpraHuvecKkue aHaJUTHUYECKHE pPEareHThl B aHAJIM3€ HEOPraHWYeCKUX BEIECTB.
PaBHOBeCcHsI B aHANIUTUYECKUX TOMOTEHHBIX M TETEPOreHHBIX cucreMax. OCHOBHBIC THIIBI PEAKIUH,
npuMeHsieMbix B AX  (KHCIOTHO-OCHOBHOE B3aMMOJICUCTBHE, OKHCIEHHE- BOCCTAHOBIICHUE,
KOMILIEKCOOOpa3oBaHue, ocaxjaeHue). OnucaHre paBHOBECHS AHAIMTUYECKUX PEAKIUH C MOMOIIBIO
KOHCTaHT paBHOBECHUs. YdeT NOOOYHBIX pEaKIUid C TOMOIIBIO ammapata YCJIOBHBIX KOHCTaHT
paBHOBecusi. Mcnonb3oBaHuE YCIOBHBIX KOHCTAaHT PAaBHOBECHS MJis ONTUMHU3AIMU aHAJIUTUYECKUX
peaKuuii ¥ MPaKTHYECKUX YCIOBUH UX BBIMOJHEHUS. OCHOBBI METOOB KOJMYECTBEHHOI'0 XHUMHUUYECKOTO
aHanmm3a. MeTo/bl KOJUYECTBEHHOro aHanu3a. TpedoBaHuUs, MPENbIBIIEMbIE K XUMHUYCCKUM PEAKIIHIM,
HCIOJIB3YyEeMbIM B~ XHMHUYECKOM aHaiM3e. OTambl KOJWYECTBEHHOro aHamm3a. [loHsTHE O
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IPaBUMETPUUYECKOM aHaIM3€. TeOopeTHYEeCKue OCHOBBI TUTPUMETPUUYECKOro aHanuia. [lpuemsl
tuTpoBaHusa. Pacuersl B TuTpumerpuu. I 'paduueckoe oToOpakeHue mporecca TUTpoBaHHsA. CKayok
TUTPOBAHMS, TOYKAa SKBUBAJCHTHOCTH, KOHEYHass TOYKAa TUTpoBaHUA. llepBUYHBIE U BTOPUYHBIC
CTaHAapThl. MeToa KHCIOTHO-OCHOBHOT'O TUTpPOBaHUSA. BBIOOp KHCIOTHO-OCHOBHOTO WHJIMKATOPA.
[Ipumepsl onpeaeneHuil. MeTObl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO THUTPOBaHUS. OKHUCIUTENBHO-
BOCCTAaHOBUTENbHBIN OTeHIHAN. DAaKTOPHI, BIMSAIOIINE HA €r0 BeJIMYKHY. Y paBHeHUue HepHcra.

[lepmanranatomerpusa.  HMonomerpus.  Ontumuszauus — ycJIOBUWM — ompeaeneHus.  Meron
KOMIIJIEKCOHOMETPUY ECKOT 0 TUTPOBAHMUS. Ocobennoctu peakuui KOMILJIEKCOOOpa30BaHUS
(xemaTooOpa3oBaHusl)  MOHOB  METaJUIOB ¢ OIATA. Bpibop  onTUMalbHBIX  YCIOBHUH

KOMIIJIEKCOHOMETPHUUECKOI0 THUTpOBaHHUS. THUTpoBaHME MO METOAY OcaxJeHus. MeTpoioruyeckas
OlLIEHKa pe3ysbTaToOB aHanu3a. MHAuKaTOpHbIE M MHCTPYMEHTAaJbHBbIE CHOCOOBI YCTAaHOBJICHMSI TOYEK
HKBUBAJICHTHOCTH.

BBenenune B ¢pusnko-xummudeckue (MHCTpYMEHTAJIbHbIE) METOABl XuMuueckoro anammsa (MMXA-
OXMA). Knaccudukamusi (U3NKO-XUMHUYECKHX METOJOB aHaln3a. AHAJIMTUYSCKHI CHTHAl Kak
uHpopMaTHBHAs (QYHKIMS COCTaBa BemlecTBa. MeToJbl KONMWYECTBEHHBIX m3MepeHnid B OXMA, ux
XapaKTEPUCTUKA. AHATMTHYCCKUE U METPOJIOTUUYECKUE XapaKTEPUCTHKU METOJIUK OIPEICITICHHUS.

O0bem yueOHOM AMCUUIIIIMHBIL:
Ounas dopma:

. B 3aueTHBIX B akagem.
Buabi yueoHoii padoThI
eIMHHUIAX yacax
OO0mrasi TPy10€eMKOCTh TMCHHMIIMHBI 0 Y4eOHOMY IJIAHY 40 144
KonrakTHas padora (KP): 1,78 64
Jlexuuu (JIek) 0,45 16
JlabopaTopnbie 3ansTus (J1ao) 1,33 48
CamocrositesbHas padora (CP): 2,22 80
IToaroroBka k 1a00paTOpHBIM paboTam 1,11 40
Jlpyrue Buabl CaMOCTOSITEIbHONH pabOThl 1,11 40
Bua uTOroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 3adeT ¢ OLEHKOI
. B 3a4eTHBIX B acTponom.
Buabl yueOHoI padoThl
eIMHHUIAX yacax
O01mast Tpy10eMKOCTh JHCHHUILVIMHBI 110 Y4eOHOMY IJIAHY 4,0 108
KonrakThas padora (KP): 1,78 48
Jlexuuu (JIek) 0,45 12
JlabopaTopHbie 3ansTus (J1ab) 1,33 36
CamocTtositesabHasi pagora (CP): 2,22 60
[Tonroroska K 1a00paTopHbBIM paboTam 1,11 30
Jpyrue Buapl CaMOCTOSITEIbHONH padoThl 1,11 30
Bua uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 3ayerT ¢ OLEHKOM
3aouHas popma:
Bust yaeGuoii paGoTsi B 3a4eTHBIX B akanem.
eIMHUIAX yacax
O0mas Tpy10eMKOCTh JUCHUILIMHBI 10 YUeOHOMY IUIAHY 4,0 144
KonraktHas padora (KP): 0,45 16
Jlexuunu (JIex) 0,17 6
JlabopaTopnsbie 3ausTus (J1ab) 0,28 10
CamocrositeabHas padora (CP): 3,44 124
[TonroroBka K 1a00paToOpHBIM paboTam 1,11 40
Jpyrue Buabl cCaMOCTOSITEIbHON pabOThI 2,33 84
Buja nToroBoro KOHTpoOJIf: 3a4eT/IK3aMeH 0,11 3auerc OIZZ]){KOH
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. B 3a4eTHBIX B acTponom.
Buanbi yueoHoii padoThl
eIMHHUIIAX yacax
OO01masi Tpy10eMKOCTh JUCHHUILVINHBI 10 Y4eOHOMY IIaHY 4,0 108
KonTakTHas paoora (KP): 0,45 12
Jlexuuu (JIek) 0,17 45
JlabopaTopnbie 3ansTus (J1ab) 0,28 7,5
CamocrositeabHas padora (CP): 3,44 93
[TonroroBka K 1a00paTOpHBIM paboTam 1,11 30
Jlpyrue Buabl caMOCTOSITEIbHONH padoThl 2,33 63
3auer ¢ oneHKOM
Buja nTOroBoro KOHTpoOJIf: 3a4eT/IK3aMeH 0,11 3)

AHHOTanust pado4ei nporpaMmmbl AucuMIUINHbI « AHkeHepHas rpapuka» (b1.5.13)

Lenb AMCHUIVIMHBI — HAY4YUTh CTYACHTOB BBINOJHATH M YUTAaTh YEPTEXKH MO IpaBUIaM U
YCJIIOBHOCTSIM COTJIACHO CTaHAapTaM €IMHOW CHCTEMbI KOHCTPYKTOpcKoi pokymeHTtanuu (ECK/I).
B pe3yabTare H3ydeHHs JUCHUILUIMHBI 00y aI0IIMIics 10 NporpaMmMe 0akajlaBpuara 10JI2KeH !

Obnaoams cnenyromumu odmenpodeccuonabHbiMU (OI1K) koMmeTeHIusIMU

CMOCOOHOCTBIO K CaMOOpraHu3aIuu 1 camooopazopanuio (OK-7);

BJIaJICHUEM OCHOBHBIMU METO/IaMHU, CIOCOOAMH U CPEICTBAMU MOJIy4YEHUs, XpaHEeHUs, TepepaboTKU
uH(pOpMaLnK, HaBBIKAMU PabOThI C KOMITBIOTEPOM KaK cpencTBoM yrpasieHus nadopmanueii (OITK -5).

3uams:

Croco0bI 0TOOpaKEHUSI TPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

IPaBUJIA U YCIOBHOCTH IPU BBINOJIHEHUU YEepTExKeEH;

BUJIbI U3JEIUM U KOHCTPYKTOPCKUX IOKYMEHTOB;
Ha YPOBHE MPECTABICHUS XapaKTePUCTUKH (GOPMBI U TIOBEPXHOCTH U3JICTUH.
Ymems:
BBINIOJHATH U YUTATh YEPTEKU TEXHUUECKUX U3/EIHUI C yUeTOM JeHCTBYIOIIMX CTaHapTOB;
BBITIOJHSATh U YUTATh CXEMbI TEXHOJIOTHYECKUX IPOLIECCOB;
UCIIOJIb30BaTh CPEJICTBA KOMIIBIOTEPHON T'padMKH JJIs1 M3TOTOBJICHUS YePTEKeH.
Braoems:
criocobaMu M prueMamMu U300pakeHus MPEAMETOB Ha IIIOCKOCTH;
rpadudeckum naketom «Kommacy.
Kparkoe cogepikaHnue 1M CUMIIMHBI:
Mogayas 1. U3nenue 1 KOHCTPYKTOPCKHE JOKYMEHTHI.
3HaKOMCTBO C BHJAMM M3ACIUHA U KOHCTPYKTOPCKMX JOKYMEHTOB, CXE€Mbl. Apmarypa
TpyOOIIpOBOAA M3yueHUE Pe3b0, pe3bOOBBIX M3IEIUN U BBINOJHEHHE 3CKU30B M YEpPTEKEH aeraliell ¢
pe3b0oii.
Mopayas 2. CoennHeHnue aeraje.

CranpapTtHbie pe3b0oBbIe M3nenus U coefauHeHus. CoequHeHHE JeTajel 00JITOM M HIMUIBKOH.
Pe3pOoBbie TpyOHBIE coenuHenus. llanmkoBwie coenuHenus. draHneBsie coequHeHus. HepazbemHbie
coeHeHus aeTanel. 'eomerpuueckue XapakTepuCTUKU (OPMBI U TOBEPXHOCTH U3 EIUM.

Moayab 3. UepTe:ku cOOPOYHBIX eIMHUIL. DJIeMEHTHI KOMIIBIOTEPHOI rpaduku.
[IpaBwia BbimosHEHUsT U odopmiieHuss cOopouHoro ueprexa. J[leranupoBaHue ueprexei
COOPOYHBIX CIUHHUII. DJIEMEHTHI KOMIIBIOTEPHOM rpaduku.
O0bem yueOHOH AMCUMIIIIMHBI:
Ounas dopma:

Bubl yaeOHOM paboThI B 3auetHBIX B akanem.
eIMHUIIAX qacax
O0wmasi TPy10eMKOCTh JUCHHUILINHBI 10 Y4eOHOMY IIaHY 4,0 144
KonTakTHas pa6ora (KP): 1,3 48
Jlexuunu (JIek) 0,4 16
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[Ipaktuueckue 3anstus (I13) 0,7 24
Jlaboparopusbie 3anstust (J1ad) 0,2 8
CamocrositeabHas padora (CP): 2,7 96
KypcoBas padota 0,4 12
Jpyrue Buapl caMOCTOSTENIbHOW paboThI 2,3 84
3auer
Buja koHTpoJIsi: 3a4eT / IK3aMeH - g
C OLIEHKOM
Bunel yue6HO#M paboTh B 3auetHbIX B actpoHoM.
(107030200 :0'¢ qacax
OO0uasi Tpy10€eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 1,3 36
Jlexuunu (JIek) 0,4 12
[Tpaktuueckue 3ansatus (I13) 0,7 18
JlabopaTopHsbie 3ausTus (J1ad) 0,2 6
CamocTtositesabHasi padora (CP): 2,7 72
KypcoBas pabora 04 9
Jpyrue BUIbl CaMOCTOSTEIBHON PaboThI 2,3 63
Buja kKoHTpoJIsi: 3a4eT / IK3aMeH - 3auer
C OLICHKOM
3aouHas opma:
Bunsr yueOHO#I paboThI B 3aueTHbIX B akagem.
(102030200 :0'¢ qacax
OO6urasi TPy10€eMKOCTh THCHHMIIMHBI 10 Y4eOHOMY IJIAHY 40 144
KonrakTHas padora (KP): 0,33 12
Jlexuunu (JIek) 0,12 4
[Tpaktuueckue 3ansatus (I13) 0,17 6
JlabopaTopHsbie 3ausTus (J1ad) 0,06 2
CamocrosTenbHas pagora (CP): 3,56 128
KypcoBas paboTa 0,33 12
Jpyrue BUIbl CaMOCTOSTEIBHON PaboThI 3,22 116
Buj kouTpoJs: 3auer / 3k3aMeH 0,11 3auer
C OIIEHKOM
(4)
Bunel yuebHo# paboThl B 3auetHbIX B actpoHoM.
eIMHUTIAX qacax
O01mas TPy10eMKOCTh IUCHUILIMHBI 10 Y4eOHOMY IVIAHY 40 108
KonraktHas padora (KP): 0,33 9
Jlexuun (JIek) 0,12 3
[Tpaxktuueckue 3ansatus (I113) 0,17 4,5
JlabopaTopusbie 3ausTus (J1ad) 0,06 15
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CamocTtositesabHasi padora (CP): 3,56 96
KypcoBas pabora 0,33 9
Jpyrue Buapl caMOCTOSTEIbHOW paboThI 3,22 87
Buj kouTpoJs: 3a4er / 3K3amMeH 0,11 3auer
¢ OLIEHKOI1
@)

AnHOTauus padouei nporpammsbl aucuuIuinabl «IIpuknaagnas mexannka» (b1.6.14)

Henb AUCHUIUIMHBI — HaydyuTh OOYYaIOMIErocs TBOPYECKOMY TIOAXOAY K BBITIOTHEHHIO
WHXEHEPHBIX PAaCueTOB HA MPOYHOCTh, KECTKOCTh U YCTOMYHMBOCTh 3JIEMEHTOB KOHCTPYKLHM, JeTayen
y3J10B MalINH U anmnapaTos.

B pe3yabrare u3ydyeHHus IMCHUILIMHBI 00Y4al0NIMICA MO MPOrpaMMe 0AKAJIABPHATA T0JIJKEH

Obnaoams cneqyrommmu odmenpodeccruonansubivMu (OI1K) koMmmereHmsIMu:

CIOCOOHOCTBIO ~ HCIIOJIb30BAaTh  OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAyYHBIX JHUCUUIUIMH B
npodeccuonanproil gesrenbaoctu (OITK-1);

CIIOCOOHOCTBIO ~ HMCIIOJIB30BAaTh 3HAHUSA O COBPEMEHHOM  (HU3MYECKONM KapTUHE MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOEHUU BEUIECTBA JUISI IOHMMAHUS OKPY’KAIOILIETO
mupa u siejaenuit npupoasl (OI1K-2).

3Hams.

OCHOBHbI€ YPaBHEHUS U METO/Ibl PELLIEHUs 3a/1ay CONPOTUBIICHUS MAaTEPUAJIOB U JieTajel MallllH;

OCHOBHBIE METOZABl PACYETOB HA MPOYHOCTh M KECTKOCTh JJIEMEHTOB KOHCTPYKUMH MAalIMH H
aIrapaTos;

OCHOBBI TEOPUU pacuera JeTalel U y3JI0B MallMH M allapaToB XMMUYECKON TEXHOIOIUH.

Ymems:

MIPOBOJUTH PACUETHI DJIEMEHTOB KOHCTPYKLUN Ha OCHOBE METOJIOB COMPOTUBIICHUS MAaTEPUAJIOB;

paccuMThHIBaTh U KOHCTPYUPOBATH JE€TAIN MALIMH 10 UCXOIHBIM JTAHHBIM;

MPOU3BOJUTh pPACYeThl IO OCHOBHBIM KpPUTEPHSIM pPabOTOCHOCOOHOCTH M KOHCTPYHPOBAHUS
JleTajed MalluH.

Bnaodems:

HaBBIKAMU pacyeTa CONMPOTUBIICHUS MAaTEPUAJIOB aHAJIUTUYECKUMU METO/IaMU;

HaBBIKAaMU BbIOOpa MaTEepHAJIOB 10 KPUTEPHUSIM MPOYHOCTH;

pacueTamy THUIIOBBIX JI€Taje MalliH, OJIb3YsCh clipaBoyHON uTepaTypoi 1 'OCTamu.

Kpartkoe cogepskanne JUCUMILVIMHBI:

Beenenue

Pones mpenmera «lIpukiagHas MexaHuka» B (QOPMHUPOBAHUU HWHXKEHEpa XHMHKa-TEXHOJOra.
«[IpuknanHas MEXaHUKa» KaK OCHOBA JIJIsl TOHUMaHUs pabOoThl, yCTPONHCTBA U 0€30MaCHOM IKCILTyaTalluu
000py10BaHUS XUMHUYECKOT O IPOU3BOJICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. Pactsixkenune-caxarue».

Paznen 1.1. Onpenenenue peakuuit onop.

AOCONIOTHO TBEpAOEe Teno. DJIeMEeHTHbl CcTaTUKH. OCHOBHBIE TOHSTUS. AKCHOMBI CTATHUKH.
VYpaBHeHust paBHOBecUs. CBSA3M U UX PEAKLIUH.

Pazpnen 1.2. PacTsokenue-coxaTue.

OcHOBHbBIE JOMYIIEHUSI U MPUHUUIBI COMPOTUBJIECHU MaTepruanoB. Meton ceuenuid. Hanpsoxkenus,
negopmaruu 1 nepemenienus. 3akoH ['yka. [locTpoeHue smop BHYTPEHHHUX YCUJIMHM, HANPSKEHUN U
nepemenieHud. CTaTHYecKH ONpeneMMble M CTaTMYECKHM HEOIpenesMMble 3afadd. Juarpammel
pacTsDKeHUsl Ul IUTACTUYHBIX W XPYNKHX MaTEepUaloB M HMX XapaKTEepUCTUKHU. Jlomyckaemble
HaIpsHKeHUsl. Y CIIOBHE MPOYHOCTH MPH PACTKEHUHU (CKATHH).

3. Moayas 2 «Kpydenne. U3rud».

Pa3znen 2.1. Kpyuenue.

3akoH ['yka npu casure. BuyTpenHue cunoBblie ¢pakTopsl Ipu KpyueHuH. HanpsokeHns B CTEpKHSIX
KpYTJIOTO CE€YEHHUsI. Y CIIOBHUE TPOYHOCTH NIPU KPyUEHHH.

Pasnen 2.2. U3rud.
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I'eomerpuyeckne XapaKTepUCTUKU MIOCKUX ceueHUi. [IoHATHE YMCTOro M MonepeyHoro u3ru0oB.
[TpaBuyia MOCTPOEHUS AMIOP MOMEPEYHBIX CHJI M M3THOAIOMMX MOMEHTOB. OmnpeneneHre HOPMaJbHBIX
HampsOKEHW.  YcinoBue TMpoyHocTH mpu  u3rube. OmnpeneneHue  KacaTelIbHBIX — HANpPsDKEHUI.
PanmonanbHble (POPMBI CEUSHU.

4. Moayasb 3 «Ci10KHOe HATIPAKEHHOE COCTOSIHUEY.

Paznen 3.1. CiioxxHOE HaNps>KEHHOE COCTOSTHUE.

OCHOBBI TEOpUU HANPSHKEHHOI'O COCTOSIHUSL M TUIOTE3bl MPOYHOCTH. [loHATHE HANpsHKEHHOro
cocTosiHMsl. [ J1aBHBIC TUIOIIAIKM W TJaBHble HanpsokeHus. OO0oOmeHHbId 3akoH ['yka. HasHaueHwe
TUIIOTE3 NMPOYHOCTU. ITOHATHE DKBUBAJICHTHBIX HANIPSLDKEHUN U KPUTEPHUEB ITPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYBI.

ToHKOCTEHHBIE COCYIbI XUMHUYECKUX MPOU3BOACTB. OnpeeneHne HanpsHkKeHuil mo 6e3MOMeHTHON
teopuu. OcHoBHbIe nomyuieHus. BriBox ypaBHeHus Jlammaca. PacueT TOHKOCTEHHBIX 000J0YeK MO
ypaBHeHMIO Jlamnaca U 1o CTaHAApTU30BaHHOM METOAUKE. Y CJIOBUE IIPOYHOCTH.

Paznen 3.3. Pacuer cxaThIX CTEpHEW HA yCTONYHUBOCTD.

YCcTONYMBOCTD 2JIEMEHTOB KOHCTpYKIMM. [ToHsTHE KpuTHUeckol cuibl U Kod(d@uuueHTa 3anaca
npoyHocTH. Pacder kputmueckod cwiibl mo Ounepy. Ilpemensr mpumeHuMocTH GopMmyssl Dimepa.
[TpakTruyeckuii criocod pacyera Ha yCTOHYHBOCTD.

5. Moayas 4 «/leTanu MammH».

Paznen 4.1. Coenunenue neraneil MaliiH.

Knaccudukanus neraneil MallluH ¥ anmnapaToB XUMHUYECKUX IPOU3BOACTB. Pe3p00OBbIE COEAMHEHMUS.
Pacuer 601TOBBIX COEAMHEHUN IPU MOMEPEUHBIX U MPOAOJIBbHBIX Harpy3kax. LImoHo4YHBIE COETUHEH Hsl.
Hasnauenue u BuIbI MIMOHOK. Pacyer mmoHoK Ha cpe3 u cMmsaTre. Buasl cBapku. O61acTh NpUMEHEHHS.
Bunbl cBapHbIX IBOB. PacueT Ha MPOYHOCTh CTHIKOBBIX M HAXJIECTOUHBIX IIIBOB.

Pa3znen 4.2. Banbl 1 ocu, X ONOPbI U COEUHEHUS.

Banbl, nx xmaccudpukanms u HazHaueHue. Ocu. [IpoeKTHPOBOYHBIE pacueThl BajOB U OCEH.
[MogmmnHuku ckodpxkeHuss. Matepuanbl Briaabimie. [logmunuuku kadenus. [IpuHUOMNMaIbHOE
YCTPOWCTBO U OCHOBHbIE '€OMETpHUUECKHE pa3Mepbl. [|0CTOMHCTBA, HEAOCTATKU U 00JIACTH MPUMEHEHUS
MNOJIIMITHUKOB Ka4eHUs U ckoibkeHws. [IpuBomnbie mydTel. Hasnauenune. Knaccudukanus mydr mo
MPUHLUITY JEHCTBUS U XapakTepy padoTsl. [Topsimok mogdopa My (T ¥ OCHOBBI TPOYHOCTHOT'O pacyeTa.

Paznen 4.3. MexaHnuueckue rnepenayu.

3yb6uateie mepenaun. OkpyxHO€ © paauanbHoe ycuius. Pemyktopel. OmpeneneHue U
kiaccudukanus. [Ipumeps! cxeMm peTyKTOpOB.

O0beM yueOHOI ITMCUMILINHBI:

Ounas ¢opma:

Buasl yuebHo# paboTh B 3auerHbIX B akanem.
eAMHUIAX gacax
O01mast Tpy10eMKOCTh JHCHUILVINHBI 110 Y4eOHOMY IJIAHY 4,0 144
KonrakTHas padora (KP): 1,78 64
Jlexuuu (JI) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocTositesabHasi padora (CP): 2,22 80
Bua koHTpoOJIA: 3a4eT / IK3aMeH - 3ayer ¢
OLICHKOM
Bunel yue6HO#M paboThl B 3auetHbIX B actponoM.
eIMHULIAX yacax
OO0masi Tpy10eMKOCTh IMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrakTHas padora (KP): 1,78 48
Jlexmuu (JT) 0,89 24
[Ipaktuueckue 3anstus (113) 0,89 24
Camocrositeabnas paoora (CP): 2,22 60
Buj koHTpOJISA: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM
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3aouHas hopma:

Bunel yue6HOM paboThl B 3aueTHbIX B akanem.
SIMHUIAX gyacax
O01mast TPY10€MKOCTh IUCIHUIJIMHBI 0 Y4eOHOMY IJIAHY 4,0 144
KonraktHas padora (KP): 0,44 16
Jlexuuu (JIex) 0,22 8
[Tpaktuueckue 3anarus (I13) 0,22 8
CamocrositeabHas padora (CP): 3,45 124
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,11 3auer ¢
OLIEHK O
(4)
Bunst yae6HOI paboTh B 3aueTHBIX B actponom.
eIMHUITAX Jacax
OO011asi TPY10€eMKOCTh TMCHHUIINHBI 10 Y4eOHOMY IUIaAHY 4,0 108
KonrakTHas padora (KP): 0,44 12
Jlexuuu (JIek) 0,22 6
[Tpaktuueckue 3ansatus (I13) 0,22 6
CamocrosiTeasnas padora (CP): 3,45 93
Buja koHTpoJs: 3auert / IK3aMeH 0,11 3auyer ¢
OLICHK O
(©)

AHHOTanus pado4ei NPOrpaMMbl AMCUMILIMHBI «JJIEKTPOTEXHUKA U MPOMBbIIICHH A5l
3jiekTpoHuKka» (b1.b.15)

Hear aucuuminHbl — (QOpPMHpPOBAHKHE Yy OOYYaIOIIErocs KOMIIETEHIIHH, O0eCIeYrMBaIOIINX
TEOPETHUECKYIO0 M MPAKTHYECKYIO MOJATOTOBKY BBIMYCKHHKA, YMEIOIIErO BBIOUPATh M IKCILTYyaTHPOBATH
DIIEKTPOTEXHUYECKHE H  DIJIEKTPOHHBIE yCTPOWMCTBA, BIAJCIONIETO HABBIKAMH  HCIIOJIH30BAHUS
COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH Ui aBTOMAaTU3MPOBAHHOTO MOJEIMPOBAHUS U pacdera
IIEKTPUIECKHUX U AIIEKTPOHHBIX IIETEH.

B pe3yabrare u3yuyeHus TUCHMILIMHBI 00y4aK0IIMIACS 10 MPOrpaMmMe 0aKajJaBpuarTa J10JKeH:

Obnaoame  cnepyroummu  o0mekynbTypHbiMu  (OK) u  obmenpodeccuonansasiMu  (OITK)
KOMITETEHIIUSAMHU:

CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHHHMMATH COIMAIIBHBIC, dTHUYECKHE,
KoH(eccuoHanbHbIe U KyIbTypHbIe pasmuuus (OK-6);

CIOCOOHOCTRIO K CaMOOpraHu3aliu 1 camoodpazosanuio (OK-7);

TOTOBHOCTHIO  HCIONB30BAaTh 3HAHUS O COBPEMEHHOM  (U3MUEecKOW KapTHUHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIIECTBA Ui MOHHUMAHUS OKPYXAIOMIEro
mupa u sBienuit npupoast (OI1K-2);

BJIAJICHUEM OCHOBHBIMH METOJAaMH, CHOCOOAaMH M CpEICTBAMU TOJIYYEHHs, XpaHCHHUS U
nepepaboTku uHGOpMalMK, HABbIKAMH pabdOThI C KOMIIBIOTEPOM KaK CpEICTBOM yIpaBICHHUS
unpopmarmeii (OITK-5).

3namo:

OCHOBHBIE TIOHATHSI, OTIPEIEICHUS M 3aKOHBI DJIEKTPUIECKHX IIETICH;

METO/Ibl MOJCIMPOBAHMS, aHaNM3a M pacuéra Iened IOCTOSHHOIO W MEPEeMEHHOTO TOKOB,
METOJIOJIOTHIO JJIEKTPOTEXHHUECKIX U3MEpEHHIA;

YCTPOMCTBO W NPUHIMIBI PabOTHl ANEKTPOTEXHUYECKOTO H SIEKTPOHHOTO 00OpYAOBaHUS,
TpaHc(hOpMaTOPOB, AMEKTPUIECKUX MAIIWH, HCTOYHIUKOB MUTAHUSI.

Ymemu:

NPUMEHATh TEXHOJIOTUM MOJCIMPOBAHUS, aHaAIM3a, pacyéra W HKCIUTyaTallud SJIEKTPUYECKHX
ceTel, MPOMBIIUIEHHOI'0 3JIEKTPOOOOPYI0BAHUS U AJIEKTPOHHBIX TPHOOPOB;

BBIOMPATh  DJIEKTPOTEXHHYECKOE W  DIEKTPOHHOE OOOpYAOBaHWE I  pEIICHHsS  3a/1ad
NPOCKTUPOBAHUS M PealIM3allMi XUMHUKO-TEXHOJIOTHYECKHUX MTPOIIECCOB U MMPOU3BOJICTB.

Braoemy:

METO/IaMU MOJEITHPOBAHUS M pacuéTra dJEKTPHUECKUX U DJICKTPOHHBIX IIETIeH;
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HaBbIKAMU MPAKTHYECKON PabOTHI C SJEKTPUUYECKON anmnapaTypoil ¥ SIeKTPOHHBIMU YCTPOWCTBAMH.

Kparkoe cogepikaHue 11 CUMIIIMHBI

Bsenenue. IIpenMeT, OCHOBHbIE TOHATHS, METOL0JIOT U SJIEKTPOTEXHUKHU U 31eKTpoHUKHU. KpaTkue
UCTOPUUYECKHE CBEACHMS. 3a/1aul U MECTO Kypca B ITOAOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Monyns 1. dnekTpruuyeckue nenu

OcHoOBHBbIE Onpe/iesIeHNs], ONIMCAHUS TAPAMETPOB U METOA0B PacuéTa 3J1eKTPUYeCKHX Lene.

OcHoOBHbIE TOHATHA U 0003HAYEHHUS IIEKTPUYECKUX BEJIUYMH U IJI€MEHTOB IEeKTPHYECKHX
peneil. OcHOBBI 2jIeKkTpoOe3onacHOCTH. OCHOBHBbIC NOHATHS TEOPHH JJIEKTPHYECKHUX Lemei.
OcHOBHbIE NPUHIMIIBI, TEOPEeMbI U 3aKOHbI J1eKTPOTEXHUKH. MeToAbl MOAeJIMPOBAHUS, AHATU3A U
pacy€éTa JHHEeHHBIX JIEKTPHYECKHX Leneil NOCTOSAHHOI0 TOKAa.

1.2. dnekmpuueckue uzmepenus u npudGoOpbol.

MeToapl  HU3MEpeHUs  DJIEKTPUUECKUX BEJIUYMH: TpSAMbIE U  KOCBEHHbIE. AHAJIOTOBBIE
AIIEKTPOU3MEPUTENBHBIC U IIU(PPOBBIE SJEKTPOHHBIE TPUOOPHI: YCTPOMCTBO, MPUHIIMIT JCHCTBHS, 00JIaCTH
npuMeHeHus. M3mepeHne 3IeKTpU4eCcKUX BEIMUYUH: TOKOB, HANPSYKEHUH, CONMPOTUBIIEHUH, MOIIHOCTH U
SHEPIUH.

Ananu3 u pacuém nuHeHvIX Yeneil nepemMeHHo20 moxKa.

Crioco6bl mpexacraBieHus (B BHAE BPEMEHHBIX OUarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUTUTYAa, 4acTOTa, HadanbHas (aza) CHHYCOMAaIbHBIX QYHKIUI. MTHOBEHHOE, CpelHe e U
JNEHCTBYIOLEE 3HAUEHUS] NEPEMEHHOro CUHycouaaapHOro Toka (HampsikeHus u OJ1C). AxkrtuBHOe,
PEaKTUBHOE M IOJHOE CONpPOTHBIIEHUS BETBU. MOIIHOCTh B LIENAX NepeMeHHoro Toka. Koagpouiuent
MomHOCTH (cos([])) U ero TeXHUKO-DPKOHOMHYECKoe 3HadeHue. [IpumeHnenne anreOpbl KOMILIEKCHBIX
qucell B AJeKTpoTexHuKke. KommuiekcHblil MeTon pacuéra JUHEHHBIX Lienel nepeMeHHoro toka. bamanc
MOILIHOCTH B LEMNSX NEPEeMEHHOro TOKa. Pe30oHaHCHbIE SBIEHUS B SJEKTPUUYECKUX Lenax. Pe3oHaHc
HAMPSHKEHUH U TOKOB. AHAIM3 U pacuéT TpexQa3HbIX IEMei MepeMeHHOro Toka. ABTOMAaTU3HPOBAHHOE
MOJICTIMPOBAHNE M PACUYET DIICKTPHUECKMX M AJICKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad,
Excel).

Monyib 2. J1eKTPOMAarHUTHbIE YCTPOMCTBA M 3JIeKTPHYecKHe MAIIUHbI

2.1. Tpancdopmaropsl.

Ha3nauyenue u o0Js1acTH NPpUMEHEHHUs TPaHCPOPMATOPOB. YCTPONCTBO M NPHHIUI AeHCTBHA
onHogaszHoro Tpanchopmaropa. AHAAW3 IEKTPOMATHUTHBIX MpoueccoB B TpaHcdopmarope,
cxema 3ameiueHus. Ilorepu 3ueprum B Tpancgopmarope. BHemiHne XxapakTepucTUKH.

2.2. ACHHXPOHHBbIE MAIIIUHBI.

YCTpoiicTBO M MPUHLHUI JAEHCTBUS Tpex(aszHOro aCHHXPOHHOrO JBHrarens. MexaHuyeckue u
pabodyre XapaKTePUCTUKH. OHEprerndyeckue auarpamMMmbl. [lyCK acHHXpOHHBIX JBUTATelNed ¢
KOPOTKO3aMKHYTBHIM U (ha3HBIM POTOpOM. PeBepcupoBaHue 1 peryimpoBaHUe YacTOTHI BPAIlCHHS.

Monyib 3. OCHOBBI JIEKTPOHUKH

3.1. DnemenTHast 6a3a COBPEMEHHBIX 2JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBonHukU. YcaoBHbIE 000O3HAYEHUS, TPUHIIMI JACHCTBUS, XapaKTEPUCTUKU M Ha3HAYCHHE
MOJIYIPOBOAHUKOBBIX ~ JTMOJIOB, TPAaH3UCTOPOB, THUPUCTOPOB. MHTerpanbHble MHUKPOCXEMBI, HX
Ha3HauyeHUe, KjJaccu pUKaIus U MapKupoOBKa.

3.2. HcmouHuKku 6mopuuno20 3n1eKmponumanusa u yCuiumenu 31eKmpuideckKux CUZHA108.

[TomynpoBOIHUKOBBIE BBIIPSIMUTENN: KJIacCU(UKaLMsI, OCHOBHbIE NTApaMETPhl, CXEMbl U MPUHIIMII
pa®oThl BBIMpAMUTENS. DiekTpudeckue GuibTpel. Kinaccudukanus v OCHOBHBIE XapaKTEPHCTHKU
yeunutened. OOpaTHble CBsA3M B OMepanMoHHBbIX ycunuTensx (OY), ux BIMsSHHE HAa HapaMeTpbl U
XapakTepucTuku ycunurens. OCHOBHBIC THUIIBI ycunuTeneil Ha 6aze OV.

O0bEéM yueOHOH TUCUUIITIMHBI:
Ounas dopma:

. B 3auetHbIX B akanewm.
Buapl yaeOHOI paboThI
(102030200 :0'¢ gacax
OO0masi Tpy10€eMKOCTh IMCHMILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
Konraktnas padora (KP): 1,3 48
Jlexuuu (JIek) 0,4 16
JIabopartopusie 3ausTus (JIad) 0,9 32
CamocTtosiTtesabHasi pagora (CP): 2,7 96
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KonTposbHble paboThl 1,1 40
Pedepat 0,6 20
CaMocTosiTeNIbHOE U3yUYEHHE Pa3/IeI0B AUCLUIIIMHbI 1,0 36
Bua nTOroBOro KOHTpOJIA: 3a4eT/IK3aMeH IK3aMeH
1,0
(36)
. B 3auetHbIX B actpoHoM.
Bunst yue6HO#H paboThI
eIMHUIIAX gacax
O01mas Tpy10eMKOCTh JHCHHUILVIMHBI 10 Y4eOHOMY IIAHY 5,0 135
KonrakTHas padora (KP): 1,3 36
Jlexuuu (JIex) 0,4 12
Jlabopartopusie 3ausTus (J1ab) 0,9 24
Camocrositeabnas padoora (CP): 2,7 72
KoHTposbHbIe paboThI 11 30
Pedepar 0,6 15
CaMOoCTOsTENNPHOE U3YyUEHUE Pa3/IeIOB IUCIUTTUHBI 1,0 27
Bua nTOoroBoro KOHTpOJIsi: 3a4eT/IK3aMeH JK3aMeH
1,0
(27)
3aouHas popma:
Bus! yueGHOH paGoTh B 3aueTHEIX B akagewm.
(117030700 6:0'¢ gacax
O0mas TPy10eMKOCTh AUCHUIIMHBI N0 y4eOHOMY 5.0 180
IJIaHy
KonrakTHan padora (KP): 0,33 12
Jlexumn (Jlek) 0,11 4
[Tpaktnueckue 3anarus (I113) 0,11 4
Jlabopartopusbie 3anstust (JIad) 0,11 4
CamocrosTeabHas padoora (CP): 4,42 159
KoHTponsHbBIe paboThI 1,17 42
Pedepat 0,56 20
CamocCTosSTeNbHOE U3YUECHUE PA3ACTOB AUCITUTIITUHBI 2,69 97
Buja MTOroBOro KOHTPOJIs: 3a4eT/IK3aMeH JK3aMeH
0,25 )

Bunel yuebHOI paboTsl

B 3a4eTHBIX

B actponowMm.

eIMHHIIAX qacax
OO0masi TPYA0eMKOCTh JUCHHUIJIMHBI M0 y4eOHOMY 5.0 180

IJIAHY
KonTaktHas padora (KP): 0,33 9
Jlexuuu (JIek) 0,11 3
ITpaxtnueckue 3anarus (I13) 0,11 3
JlabopaTopusbie 3anstus (J1ab) 0,11 3
Camocrositeabnas padoora (CP): 4.42 119,25
KonTponbHbIe paboThI 1,11 30
Pedepar 0,56 15
CamoCTOsSTeIbHOE N3YUEHUE Pa3eIOB TUCITUTIIIMHBI 2,75 74,25
Bujx nTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH IK3aMeH

0.25 (6,75)

42



AnHOTanus padoueii nporpamMMbl IMCHUILIUHBI «be3onacHocTh ku3HeaAessTeabHocTw» (b1.6.16)

Henp aumcouniauHbl — QopMupoBaHue y oOywarowmerocss HIpo(ecCHOHAIBHOW —KyJIbTYpPbI
0e30MacHOCTH, IO/l KOTOPOW IMOHUMAETCsl TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTH HCIOJIBb30BaTh B
npodeccuoHabHOM AEATEIBHOCTH TPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHHH.

B pe3yabTare H3yuyeHHs AUCHHUILIMHBI 00y4YaloIMiics MO NporpaMMe 0aKaJaBpHaTa /10 JIKeH:

Ob6aaoams cnenyromumu  obmekyabTypabiMH  (OK) u  obmenpodeccuonamsasiMu  (OI1K)
KOMITETeHLUAMHU:

CIOCOOHOCTBIO ~ HCHONB30BaTh OCHOBBI OKOHOMHMYECKHMX 3HAHMM B pasnuyHbIX cdepax
xusuenestenbaoctd (OK-3);

CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpaszosanuto (OK-7);

CIIOCOOHOCTBIO MCIIOJIB30BATh MPUEMBI OKa3aHMs MEPBOM MOMOIIM, METOJBbI 3aIIUTHI B YCJIOBHUSIX
ype3BbruaiiHbix curyanuii (OK-9);

BIIaJICHUEM OCHOBHBIMH METOAAMH 3allUThl MPOU3BOJICTBEHHOTO TEpCOHAla W HACEeNeHUS OT
BO3MOYKHBIX TIOCIIEICTBHI aBapHii, karacTpod, cruxuitHbix oeactuii (OITK-6).

3namy:

OCHOBHbBIE TEXHOC(EPHbIE ONIAaCHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH;

XapaKkTep BO3EICTBUS BpEIHbIX U ONACHBIX (PAKTOPOB Ha YEJIOBEKA U MPUPOJHYIO CPENY, METOJIbI
3alUTHl OT HUX IPUMEHUTEIBHO K chepe cBoel TpodecCHOHaTbHON AeITENbHOCTH.

Ymemo:

UIEHTU (DU POBATH OCHOBHBIE ONTACHOCTH CPEAbl OOMTAHUS YEIOBEKa;

OLICHMBATh PUCK UX peajM3alluy, BHIOMpATh METOABI 3alIUTHl OT OHNACHOCTEH NMPUMEHUTENIBHO K
chepe cBoeil mpodecCHOHANBHOW IEATETPHOCTH M CIOcOoObl o0ecriedeHuss KOM(OPTHBIX YCIOBUIMA
KU3HEAESTEIbHOCTH.

Braoemy:

3aKOHO/ATEIbHBIMM W IPABOBBIMU aKTaMH B 00JIACTH 0€30MacCHOCTH M OXpaHbl OKpY’Karolien
cpenbl, TpeOOBaHHMAMH K OC30MACHOCTH TEXHHYECKHMX pErjiaMeHTOB B cdepe mnpodeccrHoHalbHON
NeATeIbHOCTH;

crnoco0aMu ¥ TEXHOJOTUSAMU 3aIIUThHI B UpE3BbIUaWHBIX CUTYaLUsX;

MOHATUHHO-TEPMUHOJIOTMYECKUM aIlapaToM B 001acTu O€30MacHOCTH;

HaBbIKAMHU  pallMOHaIM3allMi  NpOo(ecCHOHANbHOW  JAESITENbHOCTH C  Ledblo  oOecredeHHs
0€30IacCHOCTH U 3aIIUTHI OKpPYXKalOLIeH Cpebl.

Kparkoe coaep:kanmue 1MCUMIINHBI.

BBenenne B OezonacHocTh. OCHOBHBIE NMOHSATHS U ONpeZeleHus. be3onacHOCTh M yCTOWYMBOE
pa3BUTHE.

Yenosek u TexHocdepa. CTpykTypa TexHOC(Epbl U €€ OCHOBHBIX KOMMOHEHTOB. COBpeMEeHHOE
COCTOSIHUE TeXHOC(Eph! U TEXHOCHEpHOI 0€301MacHOCTH.

Wnentudukanus v Bo3aeiCTBYE Ha YEIOBEKA BPEIHBIX U ONACHBIX ()aKTOPOB Cpeabl OOUTAHUS.

Knaccugukanus HeratuBHbIX (DaKTOpPOB cpelbl OOMTaHMS 4elOBeKa. XUMUYECKHE HETaTHUBHBIE
(dakTophl (BpedHbIE BELIECTBA). MeEXaHMUECKHE U aKyCTMUeCKHe KoJjiebaHus, BHUOpanus M IIyM.
OJeKTpOMarHuTHbIE M3iaydeHus u nois. Monusupyromme usnydeHue. DiaekTpudeckuil Tok. OnacHble
MexaHuueckue (akropsl. IIporeccsl TOpeHHs M IOXAPOB3PHIBOONACHBIE CBOMCTBA BELIECTB U
maTepuanoB. CTaTuyeckoe 3JIeKTPUIECTBO.

3amuTa YejgoBeKa M Cpeapl OOMTaHHMS OT BPEIHBIX U OHAcHBIX (PaKTOPOB MPUPOTHOrO,
AQHTPOIOI€HHOI'0 U TEXHOT€HHOT'O ITPOUCXOXKIACHHUSL.

OCHOBHBIE IPUHIUIIBI 3AIIUTHI. 3alUTa OT XUMHUUECKUX U OMOJIOTHYECKUX HETATUBHBIX (haKT OpOB.
3ammuTa OT SHEPreTHUECKUX Bo3nelcTBUN M pusmueckux moneid. ObecreueHre OE30MaCHOCTH CHCTEM,
paboTaromux ToOJ JAaBleHHeM. be30macHOCTb HJKCIyaTallud TPYOONpPOBOJOB B XMMHUYECKOH
IIPOMBILUIEHHOCTH. be3onacHas sKciulyatanus KOMIPECCOPOB. AHAIM3 U OLICHUBAHME TEXHOTE€HHBIX U
IPUPOIHBIX PHUCKOB.

ObecrieueHre KOMGMOPTHBIX YCIOBUM il JKU3HM U JI€ATENbHOCTH dYesioBeka. [loHsTue
KOM(OPTHBIX WM ONTUMAJIBHBIX yCIoBUN. Mukpokiaumar nomemieHnid. OcBellieHre U CBeToBas cpefa B
MOMEIIEHUH.

[Necuxodusnonornueckne 1 SProHOMUYECKIE OCHOBBI O€30MTaCHOCTH.

43



Ilcuxuueckue MpOHeCChI, CBOMCTBA U COCTOsHMA, BIMAIOIINC Ha 0€30MMacHOCTb. Bungsr u yCl10BuUs
prI[OBOfI JCATCIbHOCTH. 9pFOHOMI/I‘leCKI/Ie OCHOBEI 0€30IMaCHOCTH.

qpeﬁ’:BH‘laﬁHHe CUTyallUd 1 MCTOAbI 3allIUTLI B YCJIIOBHAX UX pCaJIM3al[UU.

O6ume ceenenus o UC. IToxxap 1 B3pbIB. ABapHH Ha XMMHUYECKH OIMACHBIX O0OBEKTaX.
Panuanuonnsie aBapuu. [Ipubopsl paauaniMoOHHONW, XMMHUYECKOW pa3BeIKH U J03UMETPUYECKOTO
KOHTpOJsA. YUpe3BblUaliHblE CHUTYallUH BOEHHOIO BpPEMEHH. 3allluTa HACEJIEHUs B 4YpPE3BbIYANHBIX

CUTyaIusX. ¥ CTOWYUBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB YKOHOMUKH B YPE3BBIYAMHBIX CUTYAIIHSIX.

YHpaBJICHI/I ¢ 0e3011aCHOCTBIO JKH3H CACATCIIbBHOCTH.
3aKOHO,Z[aTeJILHBIe u HOPMAaTHUBHBIC IIPpaBOBLIC

OCHOBBI

YHpaBJICHUA

0€e30I1aCHOCTBIO

KU3HEACITEIPHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBiieHHs Oe3zonmacHocThio. CTpaxXxOBaHHE PHCKOB.

['ocynapcTBeHHOE yrpaBiieHHE O€30MaCHOCTHIO.
O0beM yueOHOM I CHUIIHHBL:
Ounas dopma:

Bun yueOHoii paboThl B 3aueTHbIX B akanem.
eTMHHIIAX gacax
O0mas Tpya10eMKOCTh IMCHUILVIMHBI 110 Y4eO0HOMY IJIAHY 4,0 144
KonTakTHas padora (KP): 1,33 48
Jlexuunu (JIek) 0,89 32
JlabopaTopurbie 3ansatust (JI3) 0,44 16
CamocTtositesbHasi pagora (CP): 1,67 60
[ToaroroBka K KOHTPOJIbHBIM paboTaM 1,11 40
[ToaroroBka K JJaOOpaTOpHBIM paboTam 0,56 20
By nTOroBoro KOHTpPOJIsi: 3a4eT/IK3aMeH 1,0 Oxk3ameH (36)

By yaeOHo# paboThI

B 3ayeTHBIX

B actponom.

eMHUIIAX gacax
OO6mas TPya10eMKOCTh THCIUILIHHBI 10 Y4e0HOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 1,33 36
Jlexuun (Jlek) 0,89 24
JlabopaTopurbie 3ausatust (JI3) 0,44 12
CamocrositeabHas pabora (CP): 1,67 45
[ToaroToBka K KOHTPOJILHBIM paboTam 1,11 30
[Toaroroska K 1ab0paToOpHBIM padboTam 0,56 15
Bujx nTOroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 1,0 Ox3amen (27)
3aouHast popma:
Bun yuebHoit paboTsl B 3aueTHbIX B akanem.
eIMHUTIAX gacax
Oo0urasi Tpy10€eMKOCTh IMCHHUILIMHBI 10 YIeOHOMY IIAHY 4,0 144
KounrakTHas padora (KP): 0,33 12
Jlexuunu (JIek) 0,22 8
JlabopaTopnbie 3ansatust (JI3) 0,11 4
CamocTtositesabHasi pagora (CP): 3,42 123
[TonroToBKa K KOHTPOJBHBIM paboTam 1,11 40
[ToaroroBka K 1a00paTOpHBIM paboTam 0,56 20
Jpyrue Buapl caMOCTOSITEIbHOW paboThl 1,75 63
Buja nTOroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,25 IK3aMeH
9)
Bun yuebHoit paboThI B 3aueTHbIX B actponom.
eMHUTIAX gacax
Oo0uiasi Tpy10€eMKOCTh TMCUMIIMHBI 0 Y4eOHOMY IJIAHY 4,0 108
KonrakTHas padora (KP): 0,33 9
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Jlexuuu (JIek) 0,22 6
JlabopaTopusbie 3ausatus (JI3) 0,11 3
CamocTtositesabHnasi pagora (CP): 3,42 92,25
[TonroToBKa K KOHTPOJILHBIM paboTam 1,11 30
[TonroToBka K Ja00paTOpHBIM paboTam 0,56 15
Jlpyrue BUbl CaMOCTOSTEILHOW pabOThI 1,75 47,25
Buja uTOroBOro KOHTPOJIA: 3a4eT/IK3aMeH 0,25 IK3aMeH
(6,75)

AHHOTanus pado4ei nmporpammsbl AucuMIIMHbI «[Iponeccsl  anmaparsl XUMHYECKOM
TexHoaorum» (b1.5.17)

Heap 1MCUMNIMHBI — BMECTE C IMCUUIIIIMHAMU OOIIeH XUMUYECKOW TEXHOJOTrHuel, XMMHUY eC KUMU
npoleccaMd M pPEaKTOpaMH W JAPYTUMH, CBSI3aTh OOIICHAYYHYI0 U OOLICHHXEHEPHYIO MOATOTOBKY
XHUMHKOB-TEXHOJIOTOB, YTO HEOOXOJUMO TMpPH MOATOTOBKE OaKaIaBpOB MO JAHHOMY HAIPABICHHUIO IS
HAYYHO-UCCJIE0BATENHCKON U MTPAKTUYECKON pabOThl Ha MPEAIPUITHIX

B pe3yabrare nydyenus JMCHUIIMHBI 00y4aloUuiics M0 NporpaMMe 0aKkajJlaBpuara /10J2KeH:

Obnaoams cneqyrommumu odmenpodeccruonanbubivMu (OITK) koMmereHIusIMu:

CIOCOOHOCTHIO U TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U CIUTUINH
B ipodeccronanbHo AestensHoctr (OITK-1);

FOTOBHOCTBIO  HCIOJB30BaTh 3HAHUS O COBPEMEHHOM  (u3MuecKkod  KapTHMHE MHuUpa,
IPOCTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEILECTBA ISl IOHUMAHUS — OKPYXKAIOIIEero
mupa u sBienuit npupoast (OI1K-2);

FOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOEHUU BELIECTBA, NPUPOAEC XUMHUYECKOM CBSI3U B
pa3aMYHBIX KJIacCaX XHMMHMUYECKMX COEIUHEHUW i1 MOHMMAaHHMS CBOWCTB MaTepUaloB M MeXaHU3Ma
XUMHYECKHUX MPOILIECCOB, MPOTEKaIKX B oKpyxkatouiem mupe (OIIK-3).

3uams:

OCHOBBI TEOpHH IEPEHOCAa MMITYJIbCa, TEIJa U MAcChl, NPUHIUIBI GU3NIECKOr0 MOACIUPOBAHUS
IPOILIECCOB; OCHOBHBIE YPaBHEHMs JIBM)KEHHUS >KUIKOCTEH; OCHOBBI TEOPHM TEIUIONEpeadl; OCHOBBI
TEOPUU Maccolepenadyd B CHCTeMax cO CBOOOIHON M HEMOJBIIKHOW TpaHUIlei pasiena ¢a3; THIOBBIE
MPOLIECCHl XUMHYECKOM TEXHOJIOIMH, COOTBETCTBYIOIINE aNMapaThl U METOABI UX pPacyueTa;

METO/Ibl TMOCTPOCHMSI HIMIUPHUUYECKUX M TEOPETUUYECKUX MOZAEIeH XUMHUKO-TEXHOJIOIMYECKUX
IPOLIECCOB.

Ymems:

OTpeNeNsaTh XapaKTep IBMKEHMS KHUAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHUKU MPOIECCOB
TENJO- M Maccollepelaul; pPAacCUMTHIBATh MapamMeTpbl M BBIOMPATH anmaparypy Ais KOHKPETHOTO
TEXHOJIOTHYECKOr0 MIPOLIECcCa;

paccUMTHIBATH OCHOBHBIE XapaKTEPUCTUKH XMMHKO- TEXHOJIOTMUECKOrO IIpoliecca, BBIOMPATH
paIMOHAIIBHYIO CXEMY.

Braoems:

METOAAMH TEXHOJOTMYECKUX PacyeTOB OTJEIbHBIX Y3JIOB U JAeTallell XUMUYECKOT0 000PYI0BAHHUS;

HaBBIKAMU IIPOEKTUPOBAHUS TUIIOBBIX AIlllapaToOB XUMHYECKON MPOMBIIIEHHOCTH;

METOJJaMH OIPEENEeHUs PallMOHAIbHBIX TEXHOJIOIMUYECKUX PEXUMOB pabOThl 000PYAOBAHMUSL.

Kparkoe cogep:xanue IuCHUIIHHBI

Moayasb 1. 'mapoauHamMuyeckre NPOLIECCHl W ammapaTbl XUMUYECKOW TeXHOJIOruu. (OCHOBBI
Teopuu sBIEeHUN mepeHoca. OOmme 3aKOHOMEPHOCTH TUIAPOAMHAMHKH, TeEIIONepenadyd |
Macconepenayu. JKuakoctn W rasel. ['mapoaumHamuka. TedeHue B TpyOax W kaHanax. IlomoOHoe
npeoOpazoBanue  ypaBHeHuss  HaBbe-CTokca.  be3pasmepHbie  mepeMeHHBbIE -  KpUTEpUHU
rUApoMHaAMUYecKoro noxodus (Dinepa, PeitHonbaca, @pyna, roMOXpOHHOCTH), UX (GU3UYECKHI CMBICIT;
napaMmeTrpuyeckue kpurepuu. KpurepuanbHoe ypaBHEHHE JBMKEHHS BS3KOW KUAKOCTH. Bribop
cKopocTel ToToKoB. [Iepemenienne KuaKoCTeN U ra3oB ¢ MOMOLIbI MAIlMH, OB BIIIAOIIUX 1aBJICHHE.

MoayJs 2. TemnaoBbie MPOLECCH U alapaThl XUMUYECKON TEXHOJIOTUH.

OCHOBHBIE TEIUIOBBIE MPOIIECCHl B XUMHUYECKOM TexHomoruu. JuddepenimanbHoe ypaBHEHUE
HepeHoca YHepruu B ¢opme TeraoThl. KOHBEKTHBHBIN MEpEeHOC TEIUIOTH. PajnaHTHBIA TeronepeHoc.
Tenuonepenaya B MOBEpXHOCTHBIX TEIJI00OMEHHUKAX.
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Mopay.as 3. IIpoueccel 1 annapatsl pa3aeaeHus roMoreHHbIx cucrteM. (OCHOBHbIE MacCOOOMEHHBIE
MIPOIECCHI).

OcHOBBI MaccoOOMEHHBIX IpoleccoB. JuddepeninaipsHoe ypaBHEHHE KOHBEKTUBHOIO IepeHoca
Macchl B OMHapHbIX cpenax. Macconepenaya. MaTtepuanbHblil 0ajgaHC HENPEPHIBHOI'O YCTaHOBUBIIIETOCS
nporecca. Pacuer MaccooOMEHHBIX IMPOLIECCOB U alIapaToB JJIs CUCTEM C OJHUM paclpeiesieMbIM
KOMITOHEHTOM.

Pacuer nomepeyHoro cedeHus (AuaMeTpa) KOJOHHBI; HMPENENIbHO JOMyCTUMAas M 3KOHOMMYECKH
OINITUMAaJIbHAsl CKOPOCTH CIUIOIIHOM (ha3bl. OCHOBBI pacueTa BBICOTBI MAacCOOOMEHHBIX amlapaToB ¢
HETIPEPBIBHBIM M CTYNEHYaThIM KOHTAaKTOM ¢a3. OOue NpUHIMIIBI YCTpOWCTBA M KiaccuuKarus
anmapaTtoB i MacCOOOMEHHBIX MPOLIECCOB B cUcTeMax «ra3(map)-KuAkocTb». (OcoOeHHOCTH
KOHCTpYKIui abcopoepoB. OCHOBBI pacyeTa U anmnapaTthl AJIs AUCTHIISIUH.

Moayas 4. OcHOBHBIE THJIpOMEXaHMUYECKHE Iporeccsl. lIponeccel m anmapaTsl pasjencHus
IETEPOr€HHBIX CHCTEM.

Pa3znenenne XKUAKMX M Tra30BbIX I'€TEPOr€HHBIX CHCTEM B IIOJ€ CHJI TSKECTU. TedueHue yepes
HEMOABMXHBIE 3€PHUCTBIE U IICEBJOOKWKEHHbIE cllod. DUIBTpOBaHNE CYyCHEH3MH M OYMCTKA T'a30B OT
nblIei Ha GuIbTpax.

O0beM yueOHOI TMCUMIINHBI:
Ounas dopma:

Bcero 5 cemecTp 6 cemecTp
Brer yueonoit padore: 3ad. Ak.yac. | 3au.en. Ak. yac. 3ad. AK. yac.
en. en.
Oo6masn TPY0EMKOCTh
AMCHMIUIMHBI 1o Yy4yeOnomy | 10 360 5 180 5 180
IJIAHY
KonrakTHas padora (KP): 3,56 128 1,78 64 1,78 64
Jlexruu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHast padora 4.44 160 222 80 222 80
(CP):
CamocrosiTelbHOE ~ U3y4YEHHUE 4.44 160 222 80 222 80
pa3aesioB TUCITUTUINHBI
Bux WTOrOBOro KOHTPOJIA: IK3aMeH IK3ame
3ayeT/IK3aMeH 2.0 2 1.0 (36) 1.0 H (36)
Bcero 5 ceMecTp 6 cemecTp
Buasl yuebHoI paboTh 3au. Actp. 3au. e Actp. 3au. Actp. uac.
en. gac. gac. enl.
Oo6mas TPYA0EMKOCTh
AUCHUILUIMHBI mo YyuyeoHomy | 10 270 5 135 5 135
JIaHy
KonTaktHas padora (KP): 3,56 96 1,78 48 1,78 48
Jlexuuu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3austus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHast pabora 4.44 120 222 60 222 60
(CP):
CamocTosITeIbHOE  W3Y4YEHHUE 4.44 120 222 60 222 60
pa3aesioB TUCIUTLINHBI
Bua konTpoasi: 3auer / IK3aMeH IK3aMeH
IK3aMeH 20 >4 10 (27) 10 (27)
3aouHas popma:
| Buzbl yae6HOi paboThl | Bcero | 6 cemecTp | 7 cemecTp |
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3au. AKk. 4Jac. 3au. en. Ak. 4ac. 3au. AK. 4gac.
en. Ca.
Oo6mas TPYA0EMKOCTh
AUCHMIUIMHBI 10 y4dedHomy | 10 360 5 180 5 180
IJIAHY
KonrTakTHas paoora (KP): 0,88 32 0,44 16 0,44 16
Jlexmuu (JIek) 0,44 20 0,22 8 0,22 8
[TpakTrueckue 3ansatus (I13) 0,44 20 0,22 8 0,22 8
fcalﬁ“)‘.’m’”em’“a” padora | o465 | 319 4,31 155 | 431 | 155
CaMmocrosiTennbHOE ~ H3y4YEHHE 8,62 310 431 155 431 155
pa3aesioB NUCIUTUINHBI
Bux WTOroBOro KOHTPOJIA: 05 18 0,25 IK3aMeH 0,25 IK3ame
3a4eT/IK3aMeH (9) H (9)
Bcero 6 cemecTp 7 cemecTp
Buasl yaue6HoI paboThI 3au. Actp. 3a Acrtp. 3au. Acrtp.
ell. yac. * e yac. en. yac.
Oo6masn TPYI0EMKOCTh
AMCHMIUIMHBI 1o Yy4yeOnomy | 10 270 5 135 5 135
JIAHY
KonraktHas padora (KP): 0,88 24 0,34 12 0,34 12
Jlexruu (JIek) 0,44 12 0,17 6 0,17 6
[Tpaktuueckue 3anstus (I13) 0,44 12 0,17 6 0,17 6
(Ccalﬁ“)‘.’““’”e“"“a" padota | o 5o | 2325 4,31 116,25 | 431 | 116,25
CamoCToATeIbHOE  M3YUCHHE | g 55 | 39 5 431 | 11625 | 431 | 11625
pa3esioB TUCITUTUINHBI
Bux HMTOrOoBOro KOHTPOJIA: IK3aMeH 9K3aMeH
3a4eT/IK3aMeH 0,5 135 0,25 (6,75) 0,25 (6,75)

AHHOTanus pado4ei nporpaMmMbl AMCHUILVINHBI «O0mas xumudeckas: Texnosorus» (b1.5.18)

Henap nucuunmiauebl — GopMupoBaHHE 3HAHUNM B 00JIACTU peasM3allid XMMHUKO-TEXHOJOTHYECKUX
IPOLIECCOB C Y4eTOM (U3UKO-XMMHYECKHX OCOOEHHOCTEM MNpOTEeKalolX peakiuii, BbrIOOpa
ONTUMAJIBHBIX YCIOBUH pealu3yeMbIX IPOLECCOB, BbIOOpa 3((PEKTUBHBIX PEAKTOPOB, MPUOOPETEHUS
HaBBIKOB B COCTaBJICHUM MaTE€pPUAJbHBIX U TEIUIOBBIX 0aJaHCOB, B pacyeTe MpOLECcCOB U PEaKTOpOB Ha
OCHOBE  MaTeMaTHYeCKOro  MOJEJIMPOBaHUS, IOJy4eHMs 3HaHMM B  oOmacth  pa3paboTKu
sHeprocOeperarommx XuMuko-TexHojoruueckux cucreM (XTC), 0€30TXOOHBIX M  MaJOOTXOAHBIX
TEXHOJIOTMH Ha IPUMEPE COBPEMEHHBIX ITPOU3BOJICTB.

B pe3yabTare u3ydeHus1 JUCHUILUIMHBI 00y al0IMIicA 110 NporpaMMe 0akaaiaBpuaTa 10JI2KeH:

Obnadams cnenyromumu obmenpodeccuonansabiMu  (OIIK) u npodeccuonansabivu  (I1K)
KOMITETEHIIUAMHU:

CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U CIUIIINH
B nipodeccronanbroit nesrenbroctu (OITK-1);

CIOCOOHOCTHIO NPUHUMATh KOHKPETHbIE TEXHUYECKUE PEIICHUs MPH pa3pabOTKe TEXHOJIOTUYECKUX
MIPOIIECCOB, BHIOMPATh TEXHUYECKHUE CPECTBA M TEXHOJIOTMH C YYETOM DKOJIOTHYECKHX MOCIEACTBUM UX
npumeHenus ([1K-4).

3namy:

OCHOBBI TEOPUH XUMUYECKHX ITPOLIECCOB U PEAKTOPOB;

METO/I0JIOTHIO MCCIEI0BAaHUS B3aUMOACHCTBUS XUMUYECKUX ITPEBPAILEHUI U SIBJIECHUN IIepeHoca Ha
BCEX MaCIITa0HBIX YPOBHSIX;
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METOAMKY BBIOOpA peakTopa U pacuéra mporecca B HeM;

OCHOBHBI€ PEAKI[MOHHBIE MPOLIECCHI U PEAKTOPBl XUMUYECKON U OMOTEXHOJIOTUH;

OCHOBHbI€ IIPUHILIUIIBI OpPraHU3alii XUMHUYECKOTO ITPOU3BO/ICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/bl OLIEHKH 3(PPEKTUBHOCTH IPOU3BO/ICTBA;

OCHOBHBIE€ XMMHUYECKH € TPOU3BOICTBA.

Ymemo:

paccuMTaTh OCHOBHBIE XapaKTEpUCTUKU XUMUYECKOI'0 MPOIIecca;

BBIOpaTh paIlOHATBHYIO CXEMY IIPOU3BO/ICTBA 33/IaHHOTO MPOAYKTA;

OLIEHUTH TEXHOIOTUYECKYIO 3(PPEKTHBHOCTH TPOU3BOICTBA;

BbIOpaTh 3(PPEKTUBHBINA THII PEAKTOPA;

MIPOBECTH PACUYET TEXHOJIOTHUECKUX TTApaMETPOB I 3aJaHHOTO MPOIecca;

OTIPEEUThH MMapaMeTPhl HAMTYUIIeH OpraHu3aIuy IpoIecca B XUMHIECKOM PEaKTope.

Braoems:

MeToJaMu aHanu3a 3P (EKTUBHOCTH paOOThI XUMHYECKUX ITPOU3BOJICTB;

METOJlaMHM pacyeTa M aHajdM3a MPOLECCOB B XUMHUYECKHX pEaKTopax, OIpeaerIeHUs
TEXHOJIOTUYECKHX MTOKa3aTeNeH;

METOAaMH BhIOOpa XUMHUYECKHX PEaKTOPOB.

Kpatkoe conep:xanue JTUCHUNIHUHBI

Moayas 1. Xumuueckasi TEXHOJOTUS U XUMHUYECKOE ITPOU3BOICTBO

1.1. OcHOBHBIE OMpeneNeHus U TOJI0KEHUS.

XuMuueckasi TEXHOJIOTHSI - HayKa 00 SKOHOMHYECKHU, FKOJIOTHYECKH U COIUATIbHO 00OCHOBAHHBIX
cnocobax U mporeccax MmepepaboTKU ChIPbsl ¢ U3MEHEHUEM €ro COCTaBa M CBOWCTB IyTEM MPOBEACHUS
XUMUYECKUX U (PU3UKO-XUMUYECKUX MTPEBPALCHHH B MIPEAMETHI TOTPEOJICHHS U CPEICTBA TPOU3BO/ICTBA.
OOBEeKT XUMHUYECKON TEXHOJIOTUH - XUMHYECKOe TPOU3BOJCTBO. MeXO0TpaciaeBoi XapakTep XMMHUECKOH
TEXHOJOruHu. Pa3BUTHE XMMHYECKMX MPOU3BOJACTB M XMUMHUYECKOM TEXHOJOrMH. MECTO XHMHYECKOU
TEXHOJIOTUM B MPOMBIIUICHHONW cpepe U METOIOB XUMUUYECKON TEXHOJIOTMH B HEXHMHYECKUX OTPACISAX
MPOMBIIIUICHHOCTH.  METOJAbl  XMMHUYECKOM TEXHOJIOTMHM — CHCTEeMHBIM aHajdu3 ©  METOMAbI
MaTeMaTUYECKOro MoaeaupoBanus. CHUCTEMHBIM aHaIU3 CIOXKHBIX CXEM M B3aUMOJECHCTBUMN 3J1€MEHTOB
CXeMbl — TIOHATHE U cojepkaHue wmeTojga. dusznyeckoe U MaTEMaTUYECKOE MOJEeTUPOBAHUE,
ONpENEIeHNE M OCHOBHBIE TMOHSTHS, HUX MECTO B HWHXEHEPHO-XMMUUYECKUX MCCIEIOBAHUIX U
paszpabotkax. MecTo u 3HaueHUE HATYPHOTO M BBIYMCIUTEIHLHOTO KCIIEPUMEHTA.

ConepxaHnue 1 3a1a4u y4eOHOTO Kypca.

1.2. XuMnueckoe npou3BOACTBO.

[TonsiTHe 0 XMMHUYECKOM MPOM3BOACTBE KaK O CHCTEME MAIlMH U ammnapaTroB, COEIWHEHHBIX
MaTepHAIbHBIMA M DJHEPreTHYECKUMH TMOTOKAMH, B KOTOPBIX OCYIIECTBISIOTCS B3aMMOCBSI3aHHbBIC
XUMUYECKHE TMpPEeBpalleHuss U  (PU3WYECKHE TMPOLECCHl  MepepadOTKU  ChIpbs B MPOIYKTHI
MHOroyHKIIMOHAIBHOCTh ~ XMMHUYECKOI'0 IPOM3BOJCTBA - IIOMy4YE€HHE MPOAYKTOB, DHEPro- u
pecypcocOepexeHne, MUHUMHU3AIMS BO3JEHUCTBUA Ha OKpyxkatomiyro cpeny. OOmas CTpykTypa
XMUMHUYECKOTO MPOM3BOJICTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJICTBO, XPAHEHUE CBHIPBS U MPOAYKLUH,
TPAHCHOPT, CUCTEMbI KOHTPOJs 1 0e3onacHocTi. OCHOBHBIE MOACUCTEMBl XUMHUYECKOTO MPOU3BO/ICTBA -
MOJATOTOBKA CHIPbsI M MaTEPHUAJIOB, XMUMHUYECKHE M (U3UKO-XMMHYECKHE MPEBPAIICHUS. BBIICICHUE
MPOAYKTOB, O0E3BPEKMBAHUE YTUIU3AIMS OTXOJOB, TEIUIO- M IHEProodecrnedeHue, BOJOMOIr OTOBKA,
yIOpaBlIeHUE MPOU3BOACTBOM. OCHOBHBIE TEXHOJOIMYECKHE KOMIIOHEHTBHI - ChIPbE, BCIOMOIaTEJbHbIE
MaTepuayibl, OCHOBHOM W JOMOJHUTENbHBIA MPOAYKTBI, OTXOJbl, DSHEPreTHUECKHE PECYPCHI,
000pyIOBaHUE, CTPOUTENBHBIE KOHCTPYKIIUHU U TPUOOPHI, TPOU3BO/ICTBEHHBIN IEPCOHAL.

KadecTBeHHBICE W KOJMYECTBEHHBIE TOKA3aTENM XUMHUYECKOTO IMPOHM3BOACTBA: TEXHOJIOTHYECKHE
MOKA3aTeNld - IMPOU3BOJUTEILHOCTh M MOIIHOCTh IPOM3BOJICTBA, BBIXOA MPOJAYKTa, PACXOIHBIE
KO3 (h(HUIIMEHTHI TIO CHIPHIO U YHEPTUHU, UHTEHCUBHOCTD IMPOIIECCOB, KAYE€CTBO MPOAYKTA; SKOHOMUYECKHE
MoKa3aTel - Cce0ECTOMMOCTh IMPOAYKTa, NMPUBEICHHBIC 3aTPaThl, yJACIbHBIE KAlHUTaJbHBIC 3aTPAaThI,
MPOM3BOAUTENFHOCTh TPYyJa; OJKCIJIyaTal[MOHHBIE TIOKa3aTeNd - HAJASKHOCTh M 0€30MacHOCTh
(YHKIIMOHUPOBAHUS CHUCTEMBI, UYYBCTBUTEIBHOCTH, PETyJIHPYEMOCTh M YIPABIIEMOCTh IpOIlecca;
COIIMAJIbHBIC TTOKA3ATENH - BO3ICHCTBUE HA OKPYKAIOIIYIO Cpeay, 0€30MacHOCTh 00CITYKUBaHMS, CTCTICHb
MEXaHHU3alMK U aBTOMAaTH3AI1H.

1.3. CeipbeBbI€ pecypcChl, BOJIa U DJHEPTUS B XUMUYECKOM MTPOU3BOJICTRBE.
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Knaccudukanus ChIpbeBBIX pPECypcoOB IO pPa3NWYHBIM MpPU3HAKaM - (a30BOMY COCTOSHHIO,
MPOMCXOXKEHUIO, HCTOUHUKAM. MuHepalbHOe ChIpbe (PYyAbl M MOJIE3HBIE WCKOMAaeMbIe), OPraHUYECKOe
IPUPOTHOE ChIphe (TOPIOUME MCKOIMAEMBbIE), PACTUTEIHHOE M KHUBOTHOE ChIphE, BTOPUYHOE ChIPbE - UX
UCMOJb30BaHUE U NyTU NepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUUHON 00pabOTKU ChIpbsl (0OOraieHue,
OYHCTKA, IOJrOTOBKA K TPAaHCHOPTUPOBKE U nepepadorke). [ToHsTHE, CYIIHOCTH U IPUMEPHI YTIIyOJIeHUS
UCIOJIb30BaHUS ChIPbsl, KOMOMHUPOBAHUS MPOU3BOICTB U KOMIIIEKCHOM MepepaboTKU ChIPhSI.

3HaueHue U UCIOIb30BAHUE BOJBI B XUMUYECKHX TPOU3BOACTBaX. McTouHnku Bombl. TpeboBaHus K
TEXHOJIOTHYECKO W ObITOBOM Bone. [IpombliieHHass MOATOTOBKAa BOJABI M METOJbI €€ OYHUCTKH OT
npumeceid. OCHOBHBIE METOBI KOHTPOJISI KaueCcTBA BOJbI. DJKOHOMUS BOJIOMOTPEOICHHS B TIPOU3BOICTBE.
Bom10060poTHBIE CHCTEMBI.

Bunel M MCTOYHHMKHM SHEPrUM B XUMHUYECKOW IMPOMBIIUIEHHOCTH. MacmTaObl moTpebiaeHus u
CIocoObl yMEHbIIEHHs] dHepreTndeckux 3arpar. CyIMHOCTh U NMPUMEPHl pereHEepalud U peKyrnepanuu
SHEPrUH. DHEPrOTEXHOIOTNYECKNE CUCTEMBI. BTOpUUHBIE SHEPreTUUECKHUE PECYPCHI.

Mogayas 2. TeopeTuueckre OCHOBbI XUMHUYECKHX ITPOL[ECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEEIIEHUS U MTOJOKEHUS

OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XHMHUYECKHUX TMpEBpallleHuid - CTeXHOMETpHUUYEecKue,
TEpMOAMHAMHYECKUE, KUHEeTHYeckue. [loka3zaTenn XuMH4YeCcKoro MpeBpalleHus - CTeneHb MpeBpalieHus,
BBIXOJ TMPOAYKTa, HHTerpaipHas # guddepeHnnanbHas CeIeKTUBHOCTH, CKOPOCTH pPEaKUUd U
IIPEBPALEHUs PEareHTOB.

2.2. XMUMU4E€CKHE TPOLIECCHI.

Onpenenenune. Knaccugukanus XMMHYECKUX IPOLECCOB MO Pa3JIMYHBIM IPU3HAKAM - XUMHUYECKUM
(B XMMHUYECKON peakluu, TePMOIMHAMUYECKHE XapaKTepUCTHKHU, cXeMa MpeBpalleHuil) u (a3oBbIM
(duucio u arperaTHoe cocTtosiHue as).

I'omorennsiit xumuyeckuit npouecc. OnpeneiaeHue U NpuMepsbl. BiusHue XUMHYECKUX MPU3HAKOB
U YCJIOBUU IPOTEKaHUS Mpolecca Ha ero nokasaresnu. CriocoObl HHTEHCUpUKAIUH.

[lonstue onTUManmbHBIX TeMmiepaTyp. ONTUMajibHbIE TeMIepaTypbl sl OOpaTUMBIX U
HEOOPAaTUMBIX IK30- U SHAOTEPMUYECKUX PEAKLIUH.

['eTeporennblil (HeKaTaIMTHUECKUI) XUMUYeckuil mpouecc. Onpenenenue u npumepsl. CTpykTypa
mpoiecca W ero cocrapistomue (craauu). HaOmomaemass cCKOpOCTb XMMHUYECKOTO IPEBpPAILICHHUS.
Ob6nacTu (peXUMBI) TPOTEKAHUS TTpoIlecca, IUMUTHPYIOIIAs CTaIHs.

I'eteporenHblil XxumMuueckuid mporecc "ras (KuakocTs) - TBepaoe". O0ocHOBaHHE, TOCTPOCHUE U
aHaIM3 MaTeMaTUYecKOM MoJenu JUIs peakiuil ropeHus (Mmozenb "cxumaromasicss cdepa") u
TOIOXUMHUYECKOH (Moenb "¢ HeB3auMoelcTByromuM siapom"). HabGmonaemas ckopocTh IpeBpalieHus,
BpEMsI IIPEBPALICHUS U TYTH WHTSHCH (DUKAIMH JUIS pa3JIMUHBIX 00JacTell mpoTeKaHus mporecca.

['eTeporenHbIit XuMHUUYeCKU# nporiecc "ra3 ()KUIKOCTb) - KUJAKOCTh". OOOCHOBaHUE, TOCTPOCHUE U
aHalMM3 MaTemaTthueckod wmonenu. HaOmomaemass ckopocTh NpeBpalieHUs U 00JIACTH MPOTEKAHUS
nporecca. [Tytu uHTeHCHpUKAIIY [IJ1s1 pa3JIMYHBIX PEKUMOB IpoIiecca.

Karanutuueckuit nponecc. Onpenenenue, kiaccuukanus, TpuMepbl. [ eTeporeHHslii kKaTaiu3 Ha
TBeproM KataimuzaTope. OOOCHOBaHME, WOCTPOGHHE U aHajdu3 MaTeMaTH4YeCKOW MOJAend Ha
KaTaJIUTUYECKOW IOBEpPXHOCTM U B TIOPUCTOM 3€pHE KaTaiu3aropa. HaOmomaemas ckopocTh
IpeBpalleHus U o0jJacTu mpoTekaHus mnpouecca. CTeneHb MCIO0JIb30BaHUS BHYTPEHHEH IOBEPXHOCTH.
[TyTtu uHTEHCH PUKALIUY KAaTaJIM THYECKUX IIPOL[ECCOB.

2.3. XUMUYEeCKHE PEaKTOPHI.

Omnpexnenenve U Ha3HaUYECHUE XMMHUYECKOTO peakTopa. PeakTopbl B XUMHUYECKUX M HEXUMUYECKUX
OTpacisiX MPOMBIIUIEHHOCTH. O030p THUIOB XHMHYECKUX PEAKTOPOB, HMX CTPYKTYpPHBIE 3JEMEHTHI
(peakunMOHHAs 30HA, YCTPOMCTBA BBOJA U BBIBOJAA, CMELIEHUS, pa3AeleHuss U paclpeeeHns MOTOKOB,
TEMJI000MEHHBIE JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SIBJICHUS B HUX.

CucremaTH3anus NpoueccoB B XUMUYECKOM PEaKTOpe MO0 MAcIITady MX MPOTEKaHUs: XUMHUYECKas
peakiusi, XMMUYECKUH TMpOoLecC B 3JIEMEHTApHOM 00beMe, MPOIeCChl B PEaKIMOHHOM 3JEMEHTE U B
pEaKTOpE B LIEJIOM, - UX B3aUMOCBA3b U HEPAPXUUECKAsI CTPYKTypa MaTEMaTHUECKON MOJIEIH IIpolLecca B
peakTope. [Ipumepsl nporeccoB B pa3JIMYHbIX BUIaX XUMUYECKHX PEAKTOPOB.

Knaccudukanus nporeccoB B peakTopax Mo pa3IHyuHbIM IIPU3HAKAM - BUJ XUMHUYECKOTro Mpoliecca,
OpraHu3alnys MOTOKOB pPEareHTOB (CXeMa JABUKEHHSI PETeHTOB 4Yepe3 PeaKkTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHu3alks TEMJOBBIX IOTOKOB (TEMJOBOM pEXHM, CXeMa TelioooMeHa),
CTallMOHAPHOCTH IIpoLIECCa.
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ObocHOBaHME M MOCTPOCHHE MAaTEMAaTUYECKOM MOJENH Mpollecca B PeakTopax pa3iMuHOro TUIIA
KaK CUCTEMBbI YpaBHEHUI MaTEpUaAIbHOTO U TEIIOBOI'0 OaJlaHCOB Ha OCHOBE JJAHHBIX O CTPYKTYpE MOTOKA,
XUMHYECKUX MpPEBpAlICHUSAX, SBJICHUSIX II€pEeHOca Telja M BelleCTBAa M HUX B3aUMOJEHCTBUM.
CucremaTtu3zanus 1 Kiaccu ukanusi MaTeMaTHd €CKUX MOJIeJIel IPOL[ECCOB B pEaKTOpax.

W3oTepMuyeckre mporecchl B XMMHUYECKOM peakTope. BiusHue CTpyKTyphl MOTOKa (MiealibHOe
CMEILIEHUE U BBITECHEHME), CTALIMOHAPHOCTH Ipolecca (MPOTOYHbIM UM MEepHOAUYECKUil), TapaMeTpoB U
YCIIOBUM MNpOTEKaHUs mpouecca (TemnepaTypa, KOHLUEHTpalus, JaBlieHue, 00beM pPEaklMOHHON 30HHBI,
BpEMsI), BHJIa XMMHUYECKOM peakiuu (IpocTas U CIIOXKHAs, oOpaTuMas U HeoOpaTuMas) U ee IapaMmeTpoB
Ha TPOQHIM KOHI[EHTpallMid W TOKa3aTelu Mpolecca B peakTope (CTENeHb IMpPEeBpaIleHus, BBIXOJ
IPOAYKTa, CEJEeKTUBHOCTh Iporecca). OcHOBBI pacuera mporecca B peakTope. ComocTaBiieHHE
3QPEeKTUBHOCTH TPOLECCOB B PEAKTOpaX, OIMUCHIBAEMBIX MOJAEISAMU HUJCAJbHOTO CMEIICHUS |
BBITCCHEHUSI.

Heunsorepmuueckue mporeccbl B XUMHUYECKMX peakTopax. OpraHuszaius TEIJIOBBIX MOTOKOB H
PSKUMOB B XHMHUYECKHX peakTopax. Pacrpenenenue temnepaTypbl, KOHIEHTpAllUd U CTEIEHHU
MPEBPAILICHUS] B PEAKTOPE B pPEKHUMaxX HJI€aJTbHOTO CMEUICHUS U BBITECHEHUS, aanabdaTUueCKOM M C
teriooOMeHoM. CBsi3b  TeMmepaTypbl U CTENEHH TMpeBpalleHuss B aauabdaTUyeckoM Ipolecce.
ConocTaBiaeHUEe € H30TEPMUUYECKUM PEKUMOM. UHUCIO M yCTOWYMBOCTH CTAllMOHAPHBIX PEKHUMOB B
peaKTopax uAeanbHOro CMEIICHUS.

2.4. IIpoMblIITIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xkoHKpeTHBIX mpHMepax MPEIMETHO pPAaCCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPhI IS
IPOBEICHUS IIPOLIECCOB T'OMOICHHBIX, TE€TEPOr€HHBIX U KATAIUTUYECKUX - THUIBI PEAKTOPOB,
KOHCTPYKTHBHBIE XapaKTEPUCTUKH U 0COOEHHOCTU PEKMUMA, 001aCTH M CIOIb30BaHUSI.

Moayasb 3.XuMHuueckoe Mpou3BOJCTBO, KAK XUMUKO-TeXHonoruueckas cucrema (XTC).

3.1. CTpyKTypa U OIMCAHNE XUMUKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHUYECKOE MPOU3BOJCTBO Kak XUMHUKO-TexHonorudeckas cucrema (XTC). [lonsarue cucremsl u
XTC. CocraB XTC: snemeHTsl, cBsizu, noxacucrembl. OneMmeHThl XTC, kimaccudukanus Mo BHUAY
MPOIECCOB M Ha3HadyeHHio. TexHonorumueckue cBszu dnemMeHToB XTC (mortokm). IlocnmemoBarenbHas,
napajuieibHas,  pa3BETBIEHHAs, IOCJICAOBaTEIbHO-00BOMHAs  (Oaimac), oOpaTtHas  (peruKi)
TEXHOJIOTHYECKHe CBs3U. IX cXeMbl M1 Ha3HAUYEHUE.

Omnucanne XTC. Buast moneneir XTC - onucatenbHble U Tpadudeckue. OnucaTenbHbIe MOJIETH -
XUMHMUYECKas CXeMa U MaTeMaThueckas Mojenb. [paduueckue Moaenu - (GyHKIMOHAIbHAS,
TEXHOJIOTMYECKas, CTPYKTypHas M Jpyrue (crmenuanbHble) cxembl. Ha3HaueHue, NpUMEHEHHE U
B3aMMOCBSI3b MOJIEIIEH.

3.2. Anamuz XTC.

[lonsrue, 3amaun u pesynbrarsl aHanmu3a XTC - coctosHue XTC, marepuanbHbI U TEMIOBOI
0ajlaHChl, MOKa3aTea XUMHUECKOTO MPOU3BO/ICTBA.

CaoiictBa XTC kak cucTEMBI: B3aUMOCBS3aHHOCTh PEKUMOB 3JIEMEHTOB, Pa3jIMune ONTUMAIbHOCTH
3JIeMEHTa OJJUHOYHOI'0 U B CUCTEME, YCTOMYMBOCTD U CYIIECTBOBAHUE CTAIIMOHAPHBIX PEXKHUMOB U .

MartepuaibHblii M TermyioBoi OanaHchl. MeTonMKa COCTaBJIEHHS W pacueTa MaTepuaibHBIX HU
tenyoBbix OamancoB XTC u ee moacuctem. OcoOEHHOCTH pacyeTa OajJaHCOB B CXEMaX C PELHUKIIOM.
®DopMbI IpeicTaBieHus OagaHCcoB (TaOIHIIbI, JUATPAMMEI U JIp.).

MarepuanbHblii OanaHc [ MacCOOOMEHHBIX M PEAKLUOHHBIX 3JeMeHTOB. lcronb3oBaHue
CTEXUOMETPUUECKUX, TEPMOJUHAMHUYECKUX U MeK (pa3zHbIX 0amaHCOBBIX  COOTHOIIEHUH.
CrexuomMeTpuuecKre COOTHOIIEHHS U UX Pa3HOBUAHOCTH. CTENEeHb UCI0Ib30BAHUS CHIPHEBBIX PECYPCOB.

DOHTaJbIUNHBIN, SHEpreTUUecKuil (10 MOJIHOM 3HEeprum) u ’Kkceprernyeckuil 6anancel u KIIJ[. Ux
COIIOCTaBJIEHUE U Mcnoyb30BaHue B aHanuse XTC.

3.3. Cunres XTC.

[lonsitue u 3amaun cunrteza (moctpoenus) XTC. OcHoBHble 3Tanbl paszpabotkn XTC. Pomb
MaTeMaTUYECKUX U 3BPUCTUUECKUX METO/0B.

OcHoBHble kKoHUenuuu npu cuHTe3e XTC: NmojHOoe UCIONb30BAHUE CHIPHEBBIX U DHEPreTHUECKUX
pecypcoB, MHUHMMH3allUsl OTXOJIOB, ONTHUMAJIbHOE HCHOJb30BaHUE ammapatypbl. WX copepkaHue u
ciocoObl  peanuzauuu. KomMOMHHMpOBaHHBIE MPOU3BOJACTBA, COBMEIIEHHBIE IMPOLECCHl, BTOPUYHBIE
SHEPreTUUECKUE PECypChl, SHEPrOTEXHOJOTHYECKHEe CHCTEeMBbI, nepectpauBaemble XTC, 3aMKHYTHIE,
MaJIOOTXOIHBIE TPOU3BOJICTBA - UX IMOHATHS, 0COOEHHOCTH U MPUMEHEHUE.
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OnHOpPONHBIE TEXHOJIOTUYECKUE CXEMBI: CHCTEMa PEKyNEepaTHBHOTO TEII0O0MEHa, CHcTeMa
pa3ziesieHlsi MHOTOKOMIIOHEHTHOM cMecH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUS MX ONTHUMAaJIbHON
CTPYKTYPBI

Mooynw 4. Ipomsluinennvie xumuueckue npou3eo0cmea.

XUMHUYECKHE TPOU3BOJICTBA PACCMATPUBAIOTCS TMPEAMETHO KaK peanu3anus H3y4EeHHBIX
TEOPETUYECKHX OCHOB XHMHUKO-TEXHOJIOTHYECKHX TporeccoB W XTC, KOHUeNnuuid MNOCTPOCHUS
BbicOKO3(PdektuBHOM XTC. OCHOBHOH akIeHT JenaeTcs Ha (PU3MKO-XMMHUYECKHE OCHOBBI KOHIICIIIIMH
MOCTPOCHUS TEXHOJIOTMYECKON CXEMBbI ITPOU3BOJICTBA U €ro mojcucteM. [Iporu3BoCTBO CEpHON KHCIIOTHI.

IIponsBoacreo ammuaka. [Ipon3BoacTBo a30THOM KUCIOTHL. [Ipon3BoacTBO cTUpoa.
Moayas S. CoBpeMeHHbIE TEHIEHIIMN B PA3BUTHH XUMUYECKON TEXHOJIOTHUH.
Tekymee cOCTOSSHME XWMHMYECKOW IPOMBIIUIEHHOCTH B MHpPE M TEHJACHIMM €€ pa3BUTHS.

IlepciekTHBHBIE HMCTOYHMKM CbIpbd W »Hepruu. Kracrepusanus XUMHUYECKOH MPOMBIIIIEHHOCTH.

CoBmemiennble nporeccel. ['MOkue M nepecrpanBaemble TEXHOJIOrMdyeckue cxembl. HoBble XUMHKO-

TEXHOJIOTHUECKHE MPOIECCHI U CIOCOOBI MOMy4YeHUs MPOoAyKToB. HanoTexHomorusl.

O0bem yueOHOH TUCUMIIIIMHBI:
Ounas popma:

. B 3aueTHEIX B akanewm.
Buabl yueOHol padoThl
eIMHULIAaX qyacax
OO011asi TPY10€eMKOCTh THCHHUIIMHBI 0 Y4eOHOMY IJIaAHY 6,0 216
KonrakTHas padora (KP): 2,22 80
Jlexuuu (JIek) 0,89 32
[MpakTrueckue 3ansarus (I13) 0,89 32
JlabopaTopHbie 3ausTus (J1ad) 0,44 16
CamocrosiTesansnas padora (CP): 2,78 100
Buja kouTpoJsi: 3auer/3K3aMeH 1,0 JK3aMeH
(36)

Buabl yueOHoOM padoTshl

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O01mas TPy10eMKOCTh JUCHUILIMHBI 10 Y4e0HOMY ILUIAHY 6,0 162
KounrakThas padora (KP): 2,22 60
Jlexuuu (JIex) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,89 24
JlaGopartopusie 3ausTus (J1ab) 0,44 12
Camocrositeabnas paoora (CP): 2,78 75
Buja koHTpOJISI: 3aUeT/IK3aMeH 1,0 JK3aMeH
(27)
3aouHas opma:
. B 3aueTHBIX B akanmem.
Buanbi yueoHoii padoThl
SIMHUIIAX yacax
OO0masi TPy10€eMKOCTh THCHHMIJIMHBI 0 Y4eOHOMY NJIAHY 6,0 216
KonrakTHas padora (KP): 0,55 20
Jlexuuu (JIek) 0,22 8
[Tpaktnueckue 3ansatus (I13) 0,22 8
JlabopaTopHbie 3ansTus (J1ab) 0,11 4
CamocrositesbHas padorta (CP): 5,20 187
Bua koHTpOJIAA: 3a4eT/IK3aMeH 0,25 I9K3aMeH
9)
Biabt yue6Hoii paGoThi B 3auetHbix | B actponoMm.
eIMHUIIAX Jacax
OO0masi Tpy10€eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IVIAHY 6,0 162
KonrakThas padora (KP): 0,55 15
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Jlexuuu (JIek) 0,22 6
[MpakTrueckue 3ansarus (I13) 0,22 6
JlabopaTopusbie 3austus (J1ab) 0,11 3
CamocTrositesbHas pagora (CP): 5,20 140,25
Buja konTpoJsi: 3auer/3Kk3aMeH 0,25 JK3aMeH
(6,75)

AHHOTauMs padoyeiil MPorpaMMbl IUCHUATLTHHBI
«Cucremsbl ynpaBJjieHUs1 XMMMKO-TeXHOJI0rn4eckumu npoueccammw» (b1.5.19)

Heap nucuuninHbl — GopMUpoBaHUE 0A30BBIX 3HAHUI 10 TEOPHM CHUCTEM YIPABJIEHHUS XUMHKO-
texrHonornueckumu mpoueccamu (CY XTII), anamu3y cpoifictB XTIl kak oOBbEKTOB ympaBieHUsS U
IIPaKTUYECKOr0 MPUMEHEHUS TEXHUUECKUX CPEICTB YIPABICHHUS.

B pe3yabrare u3ydyeHHus IMCHUILIMHBI 00y4al0NIMICA MO MPorpaMMe 0aKajaaBpuaTa 10 JKeH:

Obnaoams  crnepyomumu  obdmenpodeccuonanbubiMu  (OIIK) u mpodeccuonansubmu  (I11K)
KOMITETCHIIUAMU:

BJIa/ICHUEM OCHOBHBIMHM METOAAMM, CIIOCOOAMH U CPEICTBAMH MOJYUEHUs, XpaHEHUs, IepepadoTKu
uH(pOopMaLnK, HaBBIKAMHU PabOThI ¢ KOMITBIOTEPOM Kak cpencTBoM ynpasienus uHpopmarmeit (OITK -5);

CIIOCOOHOCTbIO M TOTOBHOCTBIO OCYIIECTBJISATH TEXHOJOTMYECKUH IpPOLIECC B COOTBETCTBUU C
pPErJaMEeHTOM U HCIOJb30BaTh TEXHUYECKHME CPENCTBA I M3MEPEHHs OCHOBHBIX IIapaMeTpOB
TEXHOJIOTHYECKOr'0 IpoIiecca, CBOMCTB chIpbs 1 nmpoaykuuu (I1K-1);

CIIOCOOHOCTBIO BBIABIATh U YCTPAHATh OTKJIOHEHHS OT PEKHUMOB pabOThl TEXHOJOIHYECKOIO
000pyI0BaHUS U ITAPaMETPOB TeXHomoruueckoro mporiecca (ITK-11).

3uams:

OCHOBHbI€ MTOHSTHSI TEOPUHU YIPABIEHUS; CTATUYECKUE U INHAMUYECKUE XapaKTePUCTUKU 00bEKTOB
ynpaBieHUsl; ocHOBHbIE BUIbl CAY U 3aKOHBI PETYJIMPOBAHUS;

tunoBble CAY B XMMHUYECKOM NPOMBINUIEHHOCTH; METOABI M CPEICTBA M3MEPEHMs] OCHOBHBIX
TEXHOJIOTUYECKUX MTapaMeTpoB; yecTOWUUBOCTh CAY;

OCHOBHBbIE TMOHATUA O HemuHeWHbIX CAY, penelHbIX CHCTeMaX, JIOTMYECKHX alrOpUTMax
yIpaBJeHUs], aJaNTUBHBIX U ONITUMAJIbHBIX CHCTEMAaX YIIPaBJICHUS.

Ymems:

OIpENENATh OCHOBHBIE CTATUUECKUE U TUHAMUUYECKUE XapaKTEPUCTUKHA OOBEKTOB yIIPaBJICHNUS;

BBIOMPATh PALMOHAIBHYIO CHCTEMY pEryJIMpPOBAaHUS TEXHOJIOTHYECKOro Ipoliecca; OLEHHBATh
ycroiunBocts CAY;

BBIOMpATh KOHKPETHBIE TUIIBI TpUOOopoB 1iist nuarHoctiuku XTT1.

Bnadems:

METO/laMM TEOPHMM aBTOMATUYECKOI'O pEryJIMpOBaHUs, OpraHu3alMd M pacdyéra CUCTEM
ONTUMAJIBHOTO YIPaBIEHUS MPOLIECCAMHU XMMHUYECKOH TEXHOJIOTUU TOHKOI'O OPraHMYECKOro CUHTE3a.

Kparkoe cogepskanue 1uCOHUIIMHBI

Monyasb 1. Ocnognble nonamus ynpaeieHus XUMuKo-mexHoI02u4eckumu npoyeccamu. 3HaueHUue
aBTOMATUYECKOr'0  yNpaBJIEHUS A pPa3BUTUA XUMHUYECKOW IpOMBIIUIEHHOCTH. (Oco0eHHOCTH
YIOpaBICHUS XUMHMUYECKUM IPEANPUATHEM U  XUMHUKO-TEXHOJIOTMYECKHUM IIpOLEeccOM. TeXHUKO-
9KOHOMMYECKMH 3(deKkT BHeApeHHs aBTOMATU3UPOBAHHBIX CHCTEM yIpaBieHud. Ponp cucrem
yhpaBjeHUs B oOecriedeHUuu 6€3011acCHOCTH XUMUYECKOI0 IPOU3BOJICTBA U OXPaHbl OKPYKAIOIIEH CPEebl.
OcHoBHbIE TepMUHBI M onpeneneHus. Mepapxus ynpasieHus. OCHOBHBbIE HPUHLMIBI YIpPaBICHHUS.
Knaccuduxanus cucrem ynpaBienus @DynkuuoHanbHas crpyktypa CAY. [lokaszartenn kadecTBa
yIpaBJICHHUS.

Monyas 2. Ocrogbl meopuu asmomamuyecko20 ynpasieHus.

Marematuueckue wmoaenn CAY. Jlunamuueckue xapakrepuctuku CAY. Hcnonb3oBanue
olnepallMoOHHOro ucuuciaenus i aHammsza CAY. TunoBble JuHaMH4YecKHe 3BEHbs. BpeMeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBHUBAJICHTHBIE MPEOOPa30BaHUS CTPYKTYPHBIX CXeM. YCTOHYHBOCTb
muHelHbIX CAY ¢ obpaTHO#M cBs3bro. Knmaccudukanuss 1 OCHOBHBIE CBOMCTBA OOBEKTOB YIIPaBIICHUS.
Mertozpb! orpeaeneHusi CBOHCTB 00bEKTOB yrpaBieHUs. OCHOBHBIE 3aKOHbBI PEryIUpOBaHUs. Perynsarops
Ha OCHOBE MCKYCCTBEHHBIX HEHpOHHBIX cereil. L{udpoBbie nu pobacTHbie cucTeMbl ynpaBiieHHs. Brioop
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3aKOHA PpEryJUpOBaHUs U OINpPENEIEHUE ONTUMAJIbHBIX I1apaMETPOB HACTPOMKH IPOMBIIUIEHHbBIX
PETyJIATOPOB.

Monyas 3. H3mepenue mexnono2uieckux napamempos XuMuko -mexHo102uiecko2o npoyeccd.

l'ocynapcTBeHHass cucreMa IMPOMBIIUIEHHBIX NMPUOOPOB M CpeAcTB aBTomaTu3aluu. OCHOBHbBIE
TEPMUHBI U OIpeneneHus merposorun. Meronsl usmepenuid. Cpencrsa U3MEPUTENBHON TEXHUKU M UX
CTaTUYeCKUEe U JuHamuyeckue cBoictBa. [lorpemnoctu nzmepenuii. Criocodsl nepeagayu HHPOpMaLUU
Ha paccrosaue. Opranuzanus AucTaHUUOHHOM nuarHoctukn  XTII.  M3mepeHue OCHOBHBIX
TEXHOJIOTUYECKUX IapaMeTpoB: JaBJIEHUS, TEMIIEPATYpPbl, pacxoJa U KOJUYECTBA, YPOBHS KUJIKOCTU U
CBITYYHX MaTEpPHUaJIOB, COCTaBA U (PU3UKO-XMMHUYECKUX CBONCTB BEIIECTB.

Moayas 4. OcHogbl npoekmuposanus asmMoOMAMuyeckux Cucmem YNnpaeieHus XumMuko-
MEeXHOI02UYECKUMU NPOYECCaMU.

Ocobennoctn ympasieHus XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOIMYECKUX IMapaMeTpoB:
pacxona, JaBieHHs, TeMmieparypbl, ypoBHsa, pPH. Texuuueckue cpeactea CAY. OcHOBHbIE
PAa3sHOBMJIHOCTH YIPaBJSIOIMIMX YCTPOMCTB. Tumbl, XapaKTEepUCTHUKHM M pacdy€rT MCIOIHUTEIbHBIX
MEXaHHU3MOB U peryaupyromux opraHoB. OQopmieHHe NPOEKTHOro 3aJaHusl Ha aBTOMATHU3AlUI0
TEXHOJIOTMYECKOro TMpoliecca. BpIOOp TOYeKk HU3MepeHHs, KOHTPOJs, YIpPaBISEMBbIX IapaMeTpoB H
yhnpaBisionmx Bo3aeicTBuil. CTaHAApTBl M YCJIOBHbIE O0O3HAUYEHMS JII TEXHOJIOTHYECKHX CXEM.
Ocnosubie cBenenus 00 ACY TII B xumudeckoit mpombinuieHHOCTH. [Ipumepbt ACY TII B xumMudeckoi
npoMbllIeHHOCTH. OCHOBHBIE BBIBOJIBI 110 Kypcy. CoBpemeHHble TeH e B pa3sutuu CY XTII.
O0béM yueOHOH TUCUMIIIMHBI:

Ounas dopma:

B 3ageTHBIX B akanewm.
Bun yueOHoit paboTsl eIMHULIAX yacax
OO01ast TPY10€eMKOCTh TMCHHUIIMHBI 10 Y4€OHOMY IUIaAHY 50 180
KonrakTHas padora (KP): 1,33 48
Jlexuuu (JIex) 0,89 32
[Tpaktuueckue 3anarus (I13) - -
JlabopaTopnsbie 3austus (J1ab) 0,44 16
CamocTtositesbHasi pagora (CP): 2,67 96
CaMOCTOsITENIbHOE N3YyUEHUE PA3/IeI0B U CIUTIINHbI 2,67 96
Buja nToroBoro KOHTpoOJIsi: 3a4eT/IK3aMeH 1,0 IK3aMeH
(36)
B 3auetHbIx B actpoHoM.
Buz yuebHoit paboTh eANHULIaX yacax
OO011asi TPY10€eMKOCTh TUCHHUIIMHBI 0 Y4eOHOMY IJIaAHY 5,0 135
KonraktHas padora (KP): 1,33 36
Jlexuuu (JIek) 0,89 24
[Ipaktuueckue 3ausrtus (I13) - -
JlabopaTopHbie 3ausTus (J1ad) 0,44 12
CamocrositesqbHast padora (CP): 2,67 72
CaMOCTOSTENIPHOE U3yUCHUE Pa3/IeIOB TUCIUTIIINHBI 2,67 12
Buja MTOroBOro KOHTPOJIsi: 3a4eT/IK3aMeH 1,0 JK3aMeH
(27)
3aounas popma:
B 3auyeTHBIX B akanewm.
Bu yaeOHO# paboThI eINUHHUIIAX Jacax
OO011asi TPY10€eMKOCTh TUCHMIIMHBI 0 Y4eOHOMY IJIAHY 5,0 180
KonrakTHas padora (KP): 0,33 12
Jlexruu (JIex) 0,11 4
[Ipaktuueckue 3anstus (I13) 0,11 4
JlabopaTopubie 3ausTus (J1ad) 0,11 4
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CamocTositeabHasi pagora (CP): 4,42 159
CaMOoCTOsITENbHOE N3yUEHUE Pa3/IeJIOB TUCIUTLTNHBI 4,42 159
Buja nTOoroBoro KOHTpoJIsi: 3a4eT/IK3aMeH 0,25 Ik3ameH (9)
B 3aueTHbIX B actponowm.
By yaeOHO# paboThI eIUHULIAX yacax
OO0masi Tpy10€eMKOCTh IMCHMILIMHBI 10 Y4eOHOMY IIAHY 5,0 135
KonrakThas padora (KP): 0,33 9
Jlexmuu (JIek) 0,11 3
[Ipaktuueckue 3anstus (113) 0,11 3
JlabopaTtopHbie 3ansaTus (J1ad) 0,11 3
CamocTtositesabHas pabgora (CP): 4,42 119,25
CamMoCTOSITEIbHOE N3YUEHUE PA3eI0B AUCITUTIIIUHBI 4,42 119,25
Buja uTOroBOro KOHTPOJIsi: 3a4eT/IK3aMeH 0,25 JK3aMeH
(6,75)

4.4.2 JucuMIUIMHbI BAPUMATUBHOM YacTH (00513aTe/IbHbIE JUCUUILIUHBI)

AHHOTanus padoyeil MPOrpamMmMbl JUCHUATTHHBI
«OCHOBBI 3KOHOMHKH M YIIPABJI€HUs IPOU3BOJICTBOM B TEXHOJIOTHHU NPUPOAHBIX
JHEpProHocuresiel u yriaepoaubix marepuaion» (b1.B.0O/1.1)

Lenb AMCHMIVIMHBI — TMOJYYEHME CHUCTEMbl 3HaHUH 00 SKOHOMHYECKHX 3aKOHOMEPHOCTAX
(YHKLIMOHUPOBAHUS MPOMBIIIIEHHOIO IPOU3BOACTBA B CUCTEME HAIMOHAJIBLHOW 3KOHOMHUKHU, 00yueHHE
HKOHOMHUYECKOMY MBILUIEHUIO U UCIOIb30BAaHUIO MIOJyYEHHBIX 3HAHUH B IPAKTUUECKON JAESITEIbHOCTH.

B pe3yabTare n3yyeHus TUCHUILTHHBI 00y4Yalomuiics Mo nporpaMmMe 0aKajiaBpuara J10JI2KeH

Obnaoame  cnegyommmu  odmekynbTypabiMd  (OK) u  mpodeccuonanbubpiMu  (I1K)
KOMIIETCHIIUSIMHU

CIOCOOHOCTh MCIOJIB30BATh 3HAHUSI OCHOB 3KOHOMHUKHU B pa3iMyHBIX cdepax KU3HEAeITeIbHOCTH
(OK-3);

CMOCOOHOCTh aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUI0, oA0upaTh 000py10BaHUE, TOTOBUTH
3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (IT1K-9).

3namy:

OCHOBBI SKOHOMUKH B pa3IMYHbIX c(hepax KU3HEAEATEIbHOCTH;

HOpPMaTHBHBIE TPABOBHIE aKThI, PETIAMEHTUPYIOIIUE 1€ATEIbHOCTh MPEAIPUSITUS;

METOIbl Pa3pabOTKH ONMEPaTUBHBIX U IPOU3BOACTBEHHBIX JIAHOB;

METOIbl U CIIOCOOBI OMJIaTHI TPY/a.

Ymemn:

COCTaBJISITh 3asIBKU HAa 00OpY/10BaHUE;

COCTaBJISITh OTYETHI 10 BHIITOJIHEHUIO TEXHUYECKUX 3alaHU;

COCTaBJISITh TEXHUUYECKYIO JOKYMEHTALIHIO;

OpraHu30BaTh PabOTy KOJIJICKTHBA B YCIOBHX ACHCTBYIOIIETO MPOU3BO/ICTBA;

TOTOBUTh WCXOIHBIE JaHHBIE JJIsI BBIOOpa W  OOOCHOBAaHHSA HAyYHO-TEXHHYECKHX U
OpraHU3alMOHHBIX PEIICHHI Ha OCHOBE IKOHOMUYECKOI'0 aHAJIN3a;

pa3pabaThIBaTh ONEPAaTUBHBIE IIJIAHBI PA0OT NEPBUYHBIX ITPOM3BOJICTBEHHBIX M10/Ipa3/eIeHUN.

Braoemy:

METOJlaMH U HMHCTPYMEHTAMU IPOBEACHMUSI SKOHOMHUYECKOrO aHajlu3a 3aTpaT U pe3yibTaToB
JEeSITeIbHOCTU TTPOU3BO/ICTBEHHBIX MO PA3/IeTICHHIA,

WHCTPYMEHTAMHU TUTAHUPOBAHMSI U BBIMOJHEHHSI MEPOIIPUSATHI 110 MPOU3BOACTBY MPOAYKIIUU;

OCHOBAaMH 3KOHOMHYECKUX 3HAHUHN B pa3M4YHBIX Cepax KHU3HEIEATSIbHOCTH.

Kparkoe cogepixanue A CHUILIHHBI

Monayas 1. Beeoenue. Ocrhogvl pblHOUHOU YKOHOMUKU

1.1 DxoHOMMUEcKHE MOTPeOHOCTH, 6y1ara U pecypchbl. DKOHOMUYECKHE CUCTEMBl U MX CYIIHOCTD.
OO1ecTBEHHOE NPOU3BOACTBO M JKOHOMHYECKHE OTHOleHUs. IIpou3BoncTBEHHBIE BO3MOXKHOCTH
obmiecTBa U dKOHOMUYECKUI BbIOOp. KpuBas nmpou3BOACTBEHHBIX BO3MOXHOCTEH. 3aKOH yObIBarouien
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IPEAEIbHOM IOJME3HOCTUM. THUIBl M MOAEIM SKOHOMUYECKHX CHUCTEM. OJIEMEHT SKOHOMHYECKOM
cucrembl. TpaTuiiioHHast SKOHOMHUecKas cucteMa. COOCTBEHHOCTh: (POPMBI U IIyTH UX NPE0OPa3OBaHMUS.

1.2 PeiHOYHBIN MeXaHU3M clipoca U npeanoxenus. CoBeplieHHas 1 HECOBEPIIEHHAs! KOHKYPEHIIHH.
ToBapHblli (PHIHOUHBIN) TUII OOLIECTBEHHOro0 Mpou3BojacTBAa. CyIIHOCTh M YCIOBHS BO3HUKHOBEHHS
pbIHKa. Bubl ppIHKOB M X cTpykTypa. @yHKInK peiHKa. ToBap u ero csoicrBa. Cupoc U npejioxKeHne
Ha pblHKe. [loHATHE «3IaCTUYHOCTH». DIACTMYHOCTh CHPOCAa U NPEJIOKEHMs, TOUEYHas M Tyrosas.
CoBepiieHHas 1 HECOBEPIIEHHAs! KOHKYpeHInU. MoHononusa. MakcuMu3zanus npuoblId MOHOIOJIHCTOM.
Onuronosnusi.

1.3 TloHsiTHEe HAITMOHAJILHONW DKOHOMHUKH, OCHOBHBIC MaKpOIKOHOMHYECKHE TToKa3aTenu. [loHsaTus
COBOKYITHOT'O CIIpOCa W COBOKYIHOIO NpPENJIOKEHHs, (AKTOphl, BIUAIONME HAa HX HW3MEHEHUS.
[Torpebnenus u coepexeHrs. DKOHOMUYECKUN KpyroobopoT. [Ipon3BoacTBO, 0OMEH U pacrpenelieHue.
[Torpebnenue, cOepekeHNEe, MHBECTUIIMN TOBAPOB U yCIIYT.

1.4 dunancoBas cucremMa U (PUHAHCOBas MOJUTHKa oOmecTBa. ['ocyqapcTBEHHBIN OIOKET U
rocyaapcTBeHHsbll qour. Haoru u Haymorosas cucreMa.

Moayas 2. DxoHomuueckue 0CHO8bl YNpasieHus npou3eo00Ccmeom

2.1 lpeanpusTre Kak cyObEKT PHIHOYHOTO X034 CTBA. DKOHOMUYECKIE 3aKOHBI U 0COOEHHOCTU UX
IPOSIBJICHUS] Ha Hpeanpusaruu. Ponb cnenumanucra XMMHYECKOM INpoMbIIeHHOCTH. lIpennpusarue B
cucTeMe pPBIHOYHOM »KOHOMMKH. llpeanpustue — kak CyObeKT M OOBEKT HPEANPHUHUMATENbCKOM
JeSITEIbHOCTU. 3aKOHOJaTeNbHasi 0a3a NMpeANnpUHUMATENbCKON nesTenbHocTH. HopmaTuBHO-TIpaBOBBIE
aKTbl, PpErJIaMEHTUPYIOLIME JEeATENbHOCTh HpeanpusaTus. OpraHu3allMOHHO-IIPaBOBbIE  (OPMBI
HOPEANPUHUMATENBCKOW EATEIbHOCTH M KPUTEpUU HUX BbIOOpa. DopMbl cOOCTBEHHOCTU. BHewmHssa u
BHYTPEHHSIS CPEAA NPEATIPUATHS.

2.2 MarepuanbHo-TexHHUYecKas 6a3a npousBojcTBa. ChlpbeBasi U TOIUIMBHO-3HEpreTnyeckas 6aza
XMUMHUYECKUX Mpou3BoAcTB. [Ipou3BoncTBeHHas mporpamMma M IIPOM3BOACTBEHHAsT MOIIHOCTb
npeanpuatus. KauectBo 1 KOHKYpEHTOCHOCOOHOCTh MPOAYKIMH. DKOHOMUUYECKOe 000CHOBaHUE BbIOOpa
ChIpbsl U TOIUIMBA. PecypcocOepexenune. ANbTepHATUBHbIE UCTOYHUK CBIPbS M 3HEpruu. Opranusanus
CKJIAJICKOTO XO35MCTBA.

2.3 MarepuanbHO-TeXHUYECKHUE pecypchl Hpeanpustis. OCHOBHbIE NPOU3BOACTBEHHBIE (DOHIBI
XUMHUYECKUX MPEANPHUATHN: MOHATHE, KIacCUpHUKalMsg U CTpyKTypa. IIoHATHE M CTPyKTypa OCHOBHBIX
cpenctB. OlLeHKa OCHOBHBIX CPEACTB. MeTObl OLIEHKH OCHOBHBIX (hoH10B. [ToKkazaTenu MCronb30BaHUs
OCHOBHBIX TPOM3BOJICTBEHHBIX (OHIOB. M3HOC U amopTu3anust OCHOBHBIX (oHIOB. OleHka
3 PEeKTUBHOCTH HCHOJIb30BaHUS OCHOBHBIX NMPOM3BOACTBEHHBIX (DOHIO0B. BOCIpon3BOICTBO OCHOBHBIX
cpeactB. OG0pOTHBIE CPENCTBA MPEANPUATHS: TOHITHE, COCTAaB U CTPYKTypa. McTounuku dpopmupoBanus
000poTHBIX cpenctB. OOOpaunBaeMoCTh 00OPOTHBIX CpeACTB. MaTepuanbHble 3anachkl Ha MPEANpUATHH.
Omnpenenenne NoTpeOHOCTH B 0OOPOTHBIX CPEICTBAX.

2.4 Tpynossle pecypcbl npeanpustus. llepconan mnpeanpusatus U ero crpykrypa. OCHOBBI
OpraHu3alyy TpyAa Ha npeanpusTii. D) PeKTHBHOCTL UCIOIb30BAaHNUS IIEPCOHANA U PabOYero BpEMEHH.
[Tpou3BoauTENBLHOCTD TPYAA U oILIaTa Tpyaa. Opranuzanus 3apaboTHOH niaTel Ha npeanpustuu. Cocras
U CTPYKTypa IPOMBILUIEHHO-TIPOM3BOACTBEHHOIO INepcoHana. [Ipon3BoAUTENbHOCTE TpyZa: MOHATHE,
IoKa3aTelld U MeToAbl u3MepeHus. MuauBunyanbHas u oOlLIeCTBEHHAs MPOM3BOAUTENBLHOCTH TPY[a.
Pe3epBbpl U (axTOphpl MOBBILICHUS] NPOU3BOAUTENILHOCTH TpyAa. dopmbl, cucTeMbl U pa3Mep OIUIATHI
TpyZAa Ha IPEIIPUITUH.

Mopnyab 3. Texnuko-3Kk0OHOMUYECKUT AHAIU3 UHIHCEHEPHBIX PeuleHUl

3.1 Jloxonbl U pacxoipl Ha MPOM3BOJACTBO, U PEATMU3ALUI0 NPOLYKIMU Ipeanpustus. Vzpepxku
IPOU3BOJICTBA MPOAYKIUHU (Ce0ECTOMMOCTb), TPUOBLIb, peHTa0eIbHOCTh U IIeHooOpazoBanue. [lonsarue
3aTpaThl Ha TMPOM3BOJACTBO M pEAM3aIUI0 MPOAYKIUU (ce0ecToMMOCTh). Buubl u 3HayYeHHE
Kkjaccuukanuu 3atpat. CTpyKTypa 3aTpaT Ha MPOU3BOJACTBO M pealn3alnuio npoaykiuuu. OcodbeHHocTu
pacueTa 3aTpaT Ha MPOU3BOACTBO U PEaM3alUI0 NPOAYKIIMH B KOMIJIEKCHBIX TPON3BoJcTBaX. OCHOBHbBIE
IyTH CHMKEHUS 3aTpaT Ha IPOM3BOACTBO Mpoaykuuu. Jloxonsl mpennpustus. Ilonstue npuObsum u
J0X0J]a TPEANpUsATUs, METOABl MX pacuera. PeHrabenbHOCTh, €€ BUABI M MeToAbl pacueta. [lytn
HOBBIIICHUS TPUOBIIM U PEHTA0CIFHOCTH Ha MPEIIPUATHSIX.

3.2 llenooOpa3oBaHue U 11eHOBas MOJUTHKA. L[eHa Ha MPOAYKIMIO U IPUHLMIIBI IIEHOOOpa30BaHMSL.
Buner nen. CTpykTypa ILeHbI, cHUCTeMa IeH. B3auMocBsizu 1eH u wu3aepxkek. LleHoBas monuTHKA.
Pa3paboTka 11eHOBOM CTpaTeru.
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3.3 ®uHaHCOBO-KpEOUTHBIC OTHOILIECHUS MPENNpHUATHI U cucTteMa Hajoroodnoxenus. Ilonstue,
COCTaB U CTPYKTypa GuHaHCOB mpennpusatus. CymHoCTh, GYHKIUU U 3aaud (DUHAHCOB MPEANPHUSITUSL.
CoOcTBeHHbIE U 3aeMHbIe (PMHAHCOBBIE pecypchl. bamanc noxomoB u pacxonoB. HamoroBas monuTuka.
[Tpuniuner HanorooboxkeHusi. Hamoru u mnarexxu, yCTaHOBJICHHBIE 3aKOH O/1aTENIbCTBOM | BUIbI, CTABKH,

00BEKTHI HAJIOTOO0JI0KEHHUS U CPOKH YIIATHI HAJIOTa B OIOJIKET.

O0beM yueOHOM IMCHUILIHHBI:
Ounas dopma:

Bun yueOHoii paboThl B 3aueTHbIX B akanem.
eMHUIIAX qacax
O0uasi Tpy10€eMKOCTh TMCUMILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonrakTHas padora (KP): 1,0 32
Jlexuunu (JIek) 0,45 16
[Tpaktuueckue 3ausatus (113) 0,45 16
CamocTtositesabHast padora (CP): 11 40
CaMOCTOsITENIbHOE U3yUEHHUE Pa3/Ie€]I0B JUCIUIIINHBI 1,1 40
Bujx koHTpOJIsI: 3a4eT/IK3aMeH 1,0 Ox3ameH (36)
Bun yaebnoit paboTsl B 3auetrnbix | B actponom.
eMHULIAX qacax
O0urasi Tpy10€eMKOCTh TMCHHUIIMHBI 10 YIeOHOMY IUIAHY 3,0 81
KonrakTHan padora (KP): 1,0 24
Jlexuunu (JIek) 0,45 12
ITpaktuueckue 3ansatus (I13) 0,45 12
CamocrositeabHast padora (CP): 1,1 30
CaMOCTOSITEIbHOE U3YyUCHUE PA3ETI0B JUCITUTIIUHbI 1,1 30
Buja koHTpOJIS: 3a4eT/IK3aMeH 1,0 Ox3amen (27)
3aouHas popma:
Bun yaeGHO# paboThI B 3aueTHbIx B akanewm.
SIMHUTIAX qacax
O0mas Tpya10eMKOCTh JMCHHUILVIMHBI 110 Y4eO0HOMY IJIAHY 3,0 108
KonrakTHas padora (KP): 0,22 8
Jlexuunu (JIek) 0,11 4
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocTtositesabHasi pagora (CP): 2,0 91
CaMocCTOsTeIbHOE N3yUEHUE Pa3IeOB JIUCIUTIIIMHBI 2,0 91
Bujx koHTpOJIsI: 3aUeT/IK3aMeH 0,25 JK3aMeH
9)
By yaeOHO# paboTh B 3aueTHbIX B actponom.
SIMHUIIAX qacax
O0mrasi Tpy10€eMKOCTh TMCIHUILIMHBI 10 YYeOHOMY IUIAHY 3,0 81
KonrakTHan padora (KP): 0,22 6
Jlexuuu (JIek) 0,11 3
[Ipaktuueckue 3ansatus (113) 0,11 3
CamocTtositesabHasi pagora (CP): 2,0 68,25
CaMOCTOsTENhPHOE U3YyUCHUE PA3/IEIIOB TUCIUTITMHBI 2,0 68,25
Buja koHTpoOJIA: 3a4eT/IK3aMeH 0,25 I9K3aMeH
(6,75)
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AHHOTanus padoyeii nporpamMmmsl AucuuIuInHbl «IIpaBoBeeHne B TeXHOJIOTHH NPUPOAHBIX
JHEProHOCHTeIeH U yriiepoaHbIX marepuanos» (b1.B.O/1.2)

Henu AucuMnIMHBI — IOJyYE€HHE OCHOB MPaBOBBIX 3HAHHM, (popMUpOBaHME PABOBOI KYJIbTYpHI
AKTUBHOT0, 3aKOHOIMOCIYIIHOIO I'PaKJaHUHA.

B pe3yabrare n3y4eHusi IMCUUILIHHBI 00y4al0UIUiics O NpPorpaMMe 0aKajJaBpuaTa 10JKeH:

Obnaoams crnenyromumu o0mekynsTypHbiMu (OK) KomneTeHnusaMu:

CIOCOOHOCTHIO MCIOIb30BaTh OCHOBBI MMPABOBBIX 3HAHUN B pazauuHbIX cepax nesrenpHoctH (OK-
4).

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUUYECKYIO0 MH(OpPMAINIO, OTE€UECTBEHHbIN U 3apyO0eKHBIN OIBIT
no Tematuke uccienosanus (I1K-20).

3uamo:

OCHOBBI POCCHUICKON MPaBOBOM CUCTEMBI U POCCUMCKOTO 3aKOHOAATEIbCTBA, OCHOBBI OPraHU3aAIUU
U QYHKIMOHUPOBAHUS CyI€OHBIX U UHBIX MIPABOINPUMEHUTEIbHBIX U TPABOOXPAHUTEILHBIX OPraHOB;

MIPaBOBbIE U HPABCTBEHHO-3THUUECKHE HOPMBI B cpepe MpodecCHoHaTbHOMN 1eATeIbHOCTH;

IIPaBOBbIE HOPMBI, PETyIUPYIOLIME OTHOIIEHUE YeJIOBEKa K YellOBEKYy, OOIIEeCTBY, OKpYKarolen
cpexne;

IpaBa U 0053aHHOCTH IpaKAaHUHA;

OCHOBBI TPYAOBOI'0 3aKOHOJIaTEIbCTBA;

OCHOBAaMHM X031 CTBEHHOIO I1PaBa;

IIPaBOBBIE ACMIEKTHI MPOQECCUOHATBHOM e TETHHOCTH.

Ymemo:

UCIOJIb30BaTh 3TUYECKUE U MPABOBbIE HOPMbI, PErYIHPYIOIINE OTHOUIEHU € YEIOBEeKa K YEJIOBEKY,
o0IIeCTBY, OKpYXKalolllel cpene, MCIOJb30BaTh IIpaBa W CBOOOABI YEJOBEKa U TIpaxkJaHHWHA IpU
pa3paboTKe ColraabHbIX MPOEKTOB;

WCIOJIb30BaTh M COCTABJISATH HOPMATHUBHBIE W IIPaBOBbIE JIOKYMEHTBI, OTHOCSIIHMECS K
npo(heCCHOHANBPHONW  AEATENFHOCTA, NPEAIPHHUMATh HEOOXOIHWMBbIE MEphl K BOCCTAaHOBIICHHIO
HapyLIEHHBIX PaB;

peaiu3oBbIBaTH IpaBa M CBOOOABI 4YeJNOBEKa M TpakJaHMHA B  pa3IU4HbIX cdepax
KU3HEACSITEIbHOCTH;

JlaBaTh HPABCTBEHHYIO OLIEHKY KOPPYHMIMOHHBIM MPOSIBICHUSM.

Braoemy:

MOJTYYEHHBIMU TIPAaBOBBIMH 3HAHUSAMH B MPO(ECCHOHAIBFHON U UHBIX cepax NesTeTbHOCTH.

Kparkoe coaep:kanmue 1MCUMIINHBI:

[lonstue m mpusHaku rocygapctBa. @opmbl rocyaapcrBa. @yHkiuu rocynapcra. [lonstue u
npu3Haku npaBa. OCHOBHBIE MTPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE U BUIbI HCTOYHUKOB MpaBa.
Ornpenenenne 3aKOHa U MOJA3aKOHHBIX aKTOB. JleiCTBME HOPMAaTHMBHBIX IPABOBBIX AKTOB BO BPEMEHH.
OO6patHas cuia 3akoHa. [IoHsATHE MPaBOBBIX HOPM, UX CTpYKTypa. Cucrema npasa. YacTHoe U myOim4yHOE
npaBo. MartepuanbHoe M IpoleccyalbHoe npaBo. [IpaBooTHomeHNE: 00BEKT, CYOBEKT M COAEepKaHHE
npaBooTHOIIEHUH. fOpunnueckue GpakThol.

Konctutyuss — ocHoBHoii 3akoH Poccuiickoit ®enepanuu. denepatuBHoe yCTpoucTBO PD.
Cucrema rocynapCTBEHHBIX OpraHOB M NpUHLMI paszaeneHust Biacteil B P®. Ilonstue rpaxpaHcTBa.
[Tpusnanue, coOiroAeHUE, 3allMTa PaBHBIX MPaB KEHIIUH U MYXYMH KaK OCHOBHAas 00s3aHHOCTb
rocyaapcTrsa.

[lonsiTue u mpenMer aAMUHUCTpAaTUBHOTO npaBa. O6mas xapakrepuctuka Konekca PO 06
aIMMHHUCTPATUBHBIX IIPABOHAPYIICHUAX. AOomunucmpamuenvie npagonapyuwenus: TIOHATHEC H
MIPU3HAKU. AOmunucmpamuenas omeéemcmeennocmy: TOHATHE W NpUHUMIBL. [loHATHE, TpU3HAKU U
BUJIbl AAMUHUCTPATUBHBIX HAKA3AHUI.

[ToHsTHE M TIpEIMET YTrOJIOBHOIO MPaBa. YTOJIOBHAs OTBETCTBEHHOCTh: [IOHATHE, OCHOBAHUE
BO3HUKHOBEHMUS. [Tonsmue npecmynienus: IPU3HAKH, CTpYKTypa. CoctaB npectymieHus. Coydyactue
B mpecTymieHud. OOCTOATENbCTBA, UCKIIOYAIOIINE MPECTYMHOCTh nesiHus. [loHsaTue, nenu u
BUObBI HaKa3aHHﬁ. Yeonosnas omeemcmeennocmo 3a coeepuierue npecmynﬂenuﬁ. YCHOBHOG OCY)KI[eHI/Ie,
OCBOOOXK/IEHUE OT YrOJIOBHON OTBETCTBEHHOCTHU. [IpeaMer U OOBEKT KPUMHHAIMCTAKH. METOIbI
3aJauil  KpUMUHANMUCTUKU. [loHATHe KpuMHHamMcTHYeckoW wuaeHTHUPUKauu. OOBEKTHl U BHUABI
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KpUMUHaNIMCTHYeCKol  uaeHTHGuKkanuu. KpuMmuHanmucTuuyeckas TexHMKa. KpuMHMHamMcTHuecKas
TaKTHUKA.

OKOJIOTMYECKOEe IPaBO: IOHATUE, MPEAMET METOA M HCTOYHUKHM 3Kojorumdyeckoro mnpasa Pd.
ITonsTre, BUABI U CTPYKTYpa YKOJIOTMYECKUX IIPABOHAPYIIEHUM, OTBETCTBEHHOCTb 3a UX COBEPILICHHUE.

[Tonsitue wunpopmanmu. OTBETCTBEHHOCTh 3a HApYIICHHE 3aKOHOJATENbCTBA O 3alllUTE
uHdopmanuu. locymapcTBeHHass TaifHa: TOHATHE, 3allldTa, MPABOBOE PETYIUPOBAHUE
rOCy/IapCTBEHHOM, ciy:)keOHOM W wuHOM uHpopmanuu. KonpuaeHumanpHas wuHQOpMaLuUs:
MOHSATHE, BUJBI U 3aIIUTa. 3alIUTa EPCOHANBHBIX JAHHBIX IpakJIaHUHA.

[TonsTHe, mpeaMeT U MEeTOJ rpa)kAaHCKOro npasa. [loHATHE rpa)aaHCKOr0 MPaBOOTHOILIEHUS, €T0
cneunduka. CTpykTypa TpaxaaHckoro mnpaBooTHouieHus. [IpaBopeecnocoOHOCT  CyOBEKTOB
I'paXJIaHCKOT'O TPaBOOTHOIIEHUS. ['pakaaHe Kak CyOBEKTHI TI'pakAaHCKoro mnpasa. dusndeckue u
IOpUIMYECKUE JIMIA: [OHATUE, Npu3HaKu, Kiaccupukamusa. IOpuanueckue Qaxtel. IlpaBo
cooctBeHHocTH. [loHsATHE aBTOpCKOro npasa. [loHsTHE NaTeHTHOrO npaBa. [loHATHE UHTEIEKTyaIbHOM
cooctBenHocty (MC) m uckmountensHoro mpaBa. Knmaccudukanus MUC. Cucrema mpaBoBON OXpaHbI
MHTEIUIEKTyaJbHOU COOCTBEHHOCTH, aBTOPCKUX M NMaTEHTHBIX MPaB.

[Tonstue  xo3siicTBeHHOro  (IpeaNpUHUMATEIbCKOr0) TMpaBa. [IpenMer  X034HCTBEHHOTO
(mpennpuHUMATENbCKOT0) IpaBa, IPU3HAKU, METOABl IPaBOBOro  peryiaupoBaHus. Ilonstue
XO35IUCTBEHHOM U MPEANPUHUMATEIBCKON AESTEINbHOCTH.

[IpaBoBoe perynupoBaHHe CEMEWHBIX OTHOLIEHHH. 3akitoueHue U npekpaileHue Opaka. IIpaBa u
00513aHHOCTH poauTened u nereid. AnmumeHTbl. POpMbl BOCIUTAHUSA AeTel, OCTaBIIMXCs 0€3 MoledYeHus
poauTeNei.

IIpenmer u MeTon TpyAoBOro mnpasa. TpyaoBOH AOroBOp: IOHATHE, CTOPOHBI, COAEpPXKAHUE.
Pa6ouee Bpems. Bpemst otabixa. TpyznoBeie ciopsl. Jlucuumniuna Tpyna.

[lonstTne w wucroku koppynuud. HopmatuBHoe omnpeaenenne koppynuuu. [Ipudunel
pacripocTpaHeHust koppynuuu. Hakasyemble u HeHakazyemble (opMbl Koppynuuu. CKpbITbIE
(marentHble) GopMbl kKoppynuuu. @opmel Koppynuuu-npecTymieHus. @opMbl KOPPYNLIUHU-IPOCTYIIKA.
®dopMbl TIOJIMTUYECKON KOppyniuu. HopmaTuBHBIE NpaBOBbIE akKThl B cdepe NPOTUBOIECHCTBHS

koppynuuu. @enepanbHbiif 3akoH 0T 25.12.2008 Ne 273-03 «O npoTUBOAECUCTBUM KOPPYIILII.

O0bemM yueOHOH TUCUUTIMHBI:
Ounas dopma:

Bunel yue6HO#M paboTh B 3auetHbIX B akanem.
SIIMHUTIAX Jacax
O0uasi Tpy10€eMKOCTh IMCUMILINHBI 10 Y4eOHOMY IIAHY 3,0 108
KonrakTHas padora (KP): 0,9 32
Jlexmuu (JIek) 0,45 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocTtositesbHnasi pagora (CP): 2,1 76
Buj koHTpOJIS: 3a4eT / IK3aMeH 3ayer

Byl yaeOHOM paboTHI

B 3aueTHBIX

B actponomMm.

eIMHULIAX qacax
O0mas TPya10eMKOCTh THCIUILIHHBI 110 Y4e0HOMY MJIAHY 3,0 81
KonrakTHas padora (KP): 0,9 24
Jlexmuu (JIek) 0,45 12
[Tpaktuueckue 3ansatus (113) 0,45 12
CamocrositeabHas padora (CP): 2,1 57
Buj KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer
4.2 3aounas gopma:
Bunsr yueOHO#I paboThI B 3aueTHbIX B akaznem.
SIIMHUTIAX Jacax

O01asi TPy10eMKOCTh TMCHHUIIMHBI 10 Y4eOHOMY IUIaHY 3,0 108
KonrakTHas padora (KP): 0,22 8
Jlexmuu (JIek) 0,11 4
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[Ipaktuueckue 3austus (I13) 0,11 4
CamocTtositesabHnasi pagora (CP): 2,67 96

Bua koHTpOJIsI: 3a4eT / IK3aMeH 0,11 3ager
(4)

Bubl yaeOHOM paboThI B 3aueTHBIX B actponom.

SIIMHUTIAX qacax
O01ast Tpy10eMKOCTh M CHUILIHHBI M0 Y4eOHOMY IJIAHY 3,0 81
KonraktHas padora (KP): 0,22 6
Jlexuunm (JIek) 0,11 3
[Ipaktuueckue 3ansatus (I13) 0,11 3
CamocrositeabHas pabora (CP): 2,67 72

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer
@)

AHHOTanus padoyeil MPOrpamMmMbl JUCHUATTHHBI
«Teopust BepoATHOCTEH U MATEMATHYECKAS CTATHCTHKA B XUMMYECKOM TE€XHOJIOTUH
NPHUPOAHBIX JHEProOHOCUTeJIeH M yriiepoaHbix MaTepuanos» (b1.B.0/1.3)

Heab aucuunanHbl — GOPMUPOBAHUE Y CTYJEHTOB CHCTEMBbI OCHOBHBIX MOHSTHH, UCIOJIB3YEMBIX
JUIsl TIOCTPOEHUSI BAXKHEWILIMX MAaTEMaTUYECKUX MOJENed, U yMEHHUS HCHOJIb30BaTh MaTeMaTHUECKUE
METO/IbI I ONIMCaHUs Pa3JIMYHBIX IIPOLECCOB.

B pe3yabrare u3yuyeHHus TUCUMILIMHBI 00y4AKOIIMIACA 110 MPOrpaMmMe 0aKaJaBpUaTA J0JI/KEH :

Obnaodams cnegyrommmu npodeccruonansupivu (I1K) komnerennusmu:

CIOCOOHOCTBIO TUIAHUPOBATh M MPOBOAUTH (PU3MUECKUE U XUMHUYECKUE SKCTIEPUMEHTHI, TPOBOAMUTH
00paboTKy UX Pe3yIbTaTOB U OIICHUBAThH MMOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U YCTAHABIMBATH TPAHUILIBI
UX NPUMEHEHUS, TPUMEHITh METObl MATEMATUUYECKOT0 aHaJIM3a U MOJEIUPOBAHUS, TEOPETHUECKOTO U
9KCIepuMeHTabHoro uccienoBanus (ITK-16).

3namy:

OCHOBBI TEOPUH BEPOSITHOCTEN U MAaTEMAaTHUECKOW CTaTHCTHKU;

MaTeMaTUYeCKUe TEOPUH U METO/bI, JIeKalllie B OCHOBE OCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIIeH;

OCHOBBI TPUMEHEHHUSI MAaTEMAaTUYECKUX MOJIeJIel U METO/I0B.

Ymemn:

BBIOMpAaTh MaTeMaTHUECKHE METO/Ibl, IPUTOAHbIE AJIs PEeLIeHHs] KOHKPETHOM 3a/1a4u;

HCIOJIb30BaTh MAaTEMAaTUYECKUE TOHATUS, METOABI M1 MOJIEJIN JJIsl ONMCAHUS Pa3IM4YHBIX IPOLECCOB;

BBISIBJISITh MAaTEMATUUECKHE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX ITPOIECCOB;

UCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00paOOTKH 1aHHBIX;

MPUMEHSITH MaTEMAaTUYECKHUE 3HAHUS HA MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

OCHOBaMH  (yHIaMEHTaJbHBIX MaTeMaTHYECKHMX TEOpPH W  HaBbIKAMH  HCIOJIb30BaHUSA
MaTeMaTUYEeCKOro amnmapara;

METOJIaMU CTATUCTUYECKOH 00pabOTKH MH(OpMAIUH.

Kparkoe cogepxanue THCHUIJIMHBI

1. Teopus eeposmnocmeti. Cayuaiinvie 8eIUYUHBL U UX 3AKOHbL PACHPEOeIeHUSL.

[Ipeamer Teopuu BeposTHOcTel. CryualiHple coOObITHA. [IPOTHBOIMONOXKHBIE  COOBITHS.
HezaBucumpie coObitus. OTHOCHTENnbHAsh YacToTa. Kiacchmueckoe M T'E€OMETPHUYECKOEe OIpe/IesieHHe
BEPOSITHOCTU.  DJIEMEHTapHas Teopusi BeposATHOCTEH. Meroabl  BBIUKUCICHUS  BEPOATHOCTEH.
[TpocTpaHCTBO BlIeMEHTAapHBIX COOBITHH. Kitaccuueckoe omnpenenenrne BEpossTHOCTH. Aredpa cOOBITHA:
TEOpEMBbl O BEPOSITHOCTH CYMMBbl COOBITUH, IMPOTHBONOJOXKHBIX COOBITUH, CymMMa BepOSITHOCTEH
HECOBMECTHBIX COOBITHI, 00pa3yroIIMX MOJTHYIO TPYyNy. AKCHOMaTHYECKOE ONpe/elIeHnEe BEPOSITHOCTH.
Cratuctuyeckoe ONpEACIICHHE BEPOSITHOCTH. YCIOBHAs BEPOSTHOCTb. TeopemMbl O BEPOATHOCTU
MPOU3BEACHUS 3aBUCUMBIX U HE3aBUCUMBIX coObITHM. [losnHas BepositHOCTh. IloBTOpHBIE MCHBITAHUS.
®opmyiia bepnymn. JlokaneHas u nHTErpanbHas reopemsl Myaspa-Jlanaca. @opmyina [lyaccona.

[lonstue ciyyaliHOW BeIMYMHBL. J{MUCKpETHBIE M HENpPEpBIBHBIC CilydailHble BEIMYMHBI. 3aKOH
pacmpesneneHus ciaydaiiHOM BenuuyuHbl. DYHKUHS paclpeiesieHus, ee cBoMcTBa, rpaduk. IlnoTHOCTH
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pacripesiefieHUs] HENpephbIBHOW CIydailHOH BeNWYUHBI (IJIOTHOCTH BeposTHOCcTH). Dopmyna s
BEPOSITHOCTU TIOMAIaHUsI HENIPEPBIBHOM CIIy4ailHOW BEJIMYMHBI B JAHHBIM MHTEPBAJ, BHIPAKEHHBIN Uepes
IUIOTHOCTh BEPOSITHOCTH, TEOMETpPUYECKUH cMbIca ¢Gopmynbl. buHOMHaneHOE pacnpeseneHue,
pacripenenenue  IlyaccoHa,  paBHOMEpHOE  pachHpeielieHHe,  HOPMajbHOE  paclpeleleHue,
HKCIOHEHIUAIBHOE pacipe/ieieHHe.

2.Mamemamuueckana cmamucmuka.

[Ipenmer wMaremaTudyeckoid cratTucTUKU. OCHOBHBIC 3aJjayd MaTEMaTHYECKOW CTATUCTHUKU.
Bribopounsiii Meton. CratucThueckoe onucaHue. BwiOOpku. ['mcrorpaMma ¥ IOJMIOH 4YacToOT.
Cratuctuueckass (dmnupuyeckas) (yHKUUsS pacmpeneneHus. BpIOOpOYHBIE XapaKTEPUCTHKH U UX
pacnpenenenus. CoctosiTenbHble, d)PEKTUBHBIC CMEIICHHBIE U HECMEIIEHHbIE OIIEHKHU IMapaMeTpOB.
CraTucTuueckoe cpegHee, CTaTUCTHUYECKasl JAUCIEpPCHs M CTaTHUCTUYECKOE CpPeAHEE KBaJpaTHYHOE Kak
TOYEUYHBIE OIICHKH HEW3BECTHBIX: MAaTEMAaTHYECKOTO OXHIAHUS, TUCIEPCHH, CPETHEro KBaJIpPaTHUYHOTO
OTKJIOHEHUsA. JloBepuTenbHbIE WHTEpPBaJbl U HWHTEPBaJbHbIE OIEHKU. JlOBepUTEIbHBIE OILEHKU
HEU3BECTHOW BEPOSITHOCTH MO OoybIIMM BbIOOpKaM. JloBepuTenbHasi OLEHKAa MaTeMaTH4eCKOro
OKUJIaHUS TIPU HEU3BECTHOM nucnepcuu. JJoBepuTenbHas OlleHKa CPEIHEro KBapaTUYHOTO OTKJIOHEHHUS.
Tounsle BbIOOpOuHBIE pactpeneneHus: CtbiofeHTa (t- pacnpenenenue), Pumepa-CrHenexopa (F-
pacnpenenenue), [upcona (y2-pacupenenenue). [IpoBepka CTATHCTUYECKHX THUIIOTE3. MaTeMaTHYeCKUe
METO/Ibl IPOBEPKU CTATUCTUYECKUX TUIIOTE3. DJIEMEHThI TEOPUHU KOPPEISLUU.

O0bem yueOHOH TUCUMIIIIMHBI:
Ounas dopma:

Bugsr yqe6H0171 pa6OTBI B 3aueTHBIX
B akanem. yacax
eIMHULIAX
OO0masi Tpy10€eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IUIaHy 3,0 108
KonraktHas padora (KP): 1,33 48
Jlexuuu (JIek) 0,44 16
[Ipaktuueckue 3austus (I13) 0,88 32
CamocrositeqbHas padora (CP): 1,67 60
Bua KOHTpPOJIAA: 3a4eT/IK3aMeH - 3auer
Bunst yaebHoit paboTs B 3auetHbIX | B acTponOM.
eIMHULIAX qacax
O01masi TPy10eMKOCTb JTUCHHUILINHBI 10 Y4eOHOMY IJIAHY 3,0 81
KounrakThas padora (KP): 1,33 36
Jlexmuu (JIek) 0,44 12
[TpakTrueckue 3anstus (I13) 0,88 24
CamocTosiTesibHas: padora (CP): 1,67 45
Buj koHTpoOJs: 3aUueT/IK3aMeH - 3auer
3aounas opma:
Buapl yaeOHOI paboThI B 3aueTHBIX
B akanem. yacax
eIMHUTIAX
O01mas TPy10eMKOCTb JTUCHHILIMHBI 10 Yy4eOHOMY IJIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12
Jlexuu (JIek) 0,11 4
[Tpaktnueckue 3anstus (I13) 0,22 8
CamocrositeabHas padora (CP): 1,67 92
3auer
Buja koHTpoOJIsi: 3aUeT/3K3aMeH 0,11 )
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Bunbl yueOHoii paboTh B 3auetHbix | B actpoHOM.

eIMHHIIAX Jacax

OO01mast TPY10eMKOCTh TUCHUILIMHBI M0 Y4eOHOMY NJIAHY 3,0 81

KounraktHas padora (KP): 0,33 9

Jlexmuu (JIek) 0,11

[Tpaktnyeckue 3austus (I13) 0,22 6

CamocrositesbHast padora (CP): 1,67 69

Bua KOHTPOJIA: 3a4eT/IK3aMeH 0,11 33(;?

AHHOTau s padoyeil MPOrpaMmbl TUCHHTLTHHBI
«OQprannyeckasi XMMUs JJIsl TEXHOJIOTMM NPUPOAHBIX IHEPrOHOCHUTEJIEH M YIIePOIHbIX
matepuajon» (b1.B.0/1.4)

Heap AuCHMIVIMHBI — TPHOOPETEHUE CTYACHTAMU 3HAaHUN O CTPOEHUU OPraHMYECKUX COeIMHEHUH,
OCHOBHBIX XHMHYECKHX CBOMCTBaxX pa3JIMYHBIX KJIACCOB OPraHUYECKUX COCAUHEHUH M METOAAaX HX
HOJTyYeHMsI, KaK IIPOMBILIUIEHHBIX, TaK U Ja0OPaTOPHBIX.

B pe3yabrare nzy4yeHuss IMCHUMILIHHBI CTYEHT J0JI2KEH:

Obnadams cienyroummu npodeccruonanbHbiMu KomnereHsamu (I1K):

- CIOCOOHOCTBIO TIAHUPOBATh M TMPOBOAUTH (PU3UUYECKHE M XUMHUYECKHE HKCIEPUMEHTHI,
MPOBOJUTH 00pa0OTKy MX PE3yIbTATOB M OLICHUBAThH MOTPEITHOCTH, BBIIBUTATH THIIOTE3bl YCTAHABINBATD
TPaHUIBl MX TPUMEHEHUS, MPUMEHITh METOAbl MAaTEMaTHYeCKOr0 aHalM3a W MOJEIUPOBAHUS,
TEOPETUUECKOT0 M IKCIIEPUMEHTaIbHOr0 uccienoBanus (ITK-16)

- TOTOBHOCTBHIO HCIOIb30BAaTh 3HAHUS CBOMCTB XUMHYECKHX JJEMEHTOB, COCAUHEHHUN W
MaTepUaIOB Ha MX OCHOBE JUIS pPelIeHus 3a1a4 npodeccruonanbHoi aesreasuoctu (ITK-18)

- TOTOBHOCTHIO H3y4aTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIMIO, OTEYECTBEHHBIM W
3apyOeKHBIN ONBIT M0 TeMaThke uccienoBanus (ITK-20).

3namo:

— TEOPETUYECKUE OCHOBBI CTPOCHHSI 1 CBOMCTB PA3JIMYHBIX KJIACCOB OPTaHMYECKUX COCIMH CHHIA;
— CIIOCOOBI TOTYYCHUS U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUH CHHUIA;
— OCHOBHBIE MEXaHH3MBbI IPOTEKAHMS OPTaHNMUECKUX PEaKIINiA,
— TEeXHUKY 0€30MacHOCTH B JJa0OPAaTOPUH OPraHUYECKOW XUMUH,
— TMPUHLHUIBI O€30MMaCHOr0 OOPAIIEHUS C OPraHUUYEeCKHUMH COCTUHEHUSIMU;
— METOABI U BUJIBI XpoMaTorpaduu Al ONPEICIICHUs COCTaBa PEaKIIMOHHON CMECH ;
— TEOpPETHYECKHE OCHOBBI CIIOCOOOB BBICIICHHSI, OUUCTKU M UICHTH(UKALNN OPTaHUIECKUX BEIIECTB;
— OSKCIIEPUMEHTAIbHBIE METOJIbl MPOBEICHUSI OPraHMYECKHX PEaKIUi, MPOTEKAIOMINX IO Pa3IUYHBIM
MEXaHU3MaM;
— OCHOBHBIE 00I€ METOAUKH B3aUMHOM TpaHC(HOpPMAIUHU KJIACCOB OPTraHUYECKUX COETUH CHUM.
Ymemy:
— IPUMEHSTh TEOPETUUECKUE 3HAHUS I CHHTE3a OPraHUYECKUX COSAMHEHUN Pa3InYHbIX KJIacCOB;
— QHAJM3UPOBATH M MPEACKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPTraHMYECKUX COCTUHEHUI;
— COCTaBJIATh CXEMbI CHHTE3a OPraHUYECKHX COCAMHEHHM, 3aIaHHOT'0 CTPOCHUS;
— MPHUMEHATHh TEOPETUYECKHE 3HAHUS U SKCIEPHUMEHTAIbHBIE METOABl HCCIEOBAaHUS OPraHUYECKOU
XUMUHU TIPU PEIIeHUH Mpo¢ecCHOHATbHBIX 3314,
— chopmymupoBaTh mTpoOIeMy U OOOCHOBATH BBIOOP NPUOOPOB U IKCIEPUMEHTAIBHBIX METOI0B
MCCJICIOBAHUSI, IOCTABUTD 1IN U 33]]a4l M HAMETUTD ITYTH UX JOCTHKCHHUS;
— CHUHTE3UPOBATH COCAUHEHUS IO MPEI0KEHHON METO/IHKE;
— TPOBECTH BBIJEICHUE U OYMCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX 3HAHUUA MO
OpraHUYECKON XHUMUHU;
— BBIOWpATH paIlMOHANIBHBINA CIIOCOO BBIICIICHHS M OYHCTKH OPraHUYeCKOr0 COSTUHEHHS,
— TPEACTABIATH JaHHBIC TAOOPATOPHOTO UCCIIEAOBAHKS B BHJIE TPAMOTHO O(OPMIICHHBIX METO/IHK ;
— MPOBOAMTH AHAIN3 U KPUTUYECKH OIICHUBATH MOJTYYCHHBIE IKCIIEPUMEHTATbHBIC JaHHBIE, 00001IIaTh U
JenaTh 00OCHOBAaHHBIC BEIBOJIBI Ha 0a3e MPOBEAEHHBIX ONBITOB;
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— BBIOpaTh cr1OCO0 UACHTU(DHUKALIMM OPTaHUYECKOT O COSTUHEHHUS;
Bnaoemy:

— OCHOBaMH HOMEHKJIaTYphl U KIacCU(PUKAIIMK OPraHU4EeCKUX COeIMHEHUM;
— OCHOBHBIMHU TE€OPETUYECKUMHU IIPEICTABICHUAMH B OPraHUYECKON XUMHUH;
— HaBbIKaMH 00OCHOBaHMSI pallMOHAIbHBIX CIIOCOOOB MOJIYYEHUs OPraHMYeCKUX BEIIECTB ?
— KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOAOB OPraHWYECKOM XHMHMM JJIS PELICHUs
KOHKPETHBIX NCCIIE0BAaTENbCKUX 3a/1a4;
— DKCHEpPUMEHTAJIbHBIMU METOAAMH NMPOBEACHUS OPraHUUYE€CKUX CUHTE30B.
— OCHOBHBIMH METO/IaMU MJICHTH (PUKALIUN OPraHUYECKUX COCINHECHUM
— mnpueMaMu o0pabOTKHU U BBIETICHNUS CHHTE3UPOBAHHBIX BEILIECTB;
3HAaHUSIMH OCHOBHBIX 3aKOHOB OpPraHWYECKOM XHMMHH JUIS COJEp)KATEIbHOW HWHTEpIpETALNU
MOJIYYEHHBIX JKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.

Kparkoe cogepxkanne TUCUMILIUHBI

I"ajoreHonpousBoAHbIE. Knaccuduxanus. Homenknarypa. Anxun- u
aJuTMIIrajoreHuipl.apomaTuyeckue ramoreHuasl. M3omepus. Homenkiatypa. CrnocoObl mosydeHus.
[TpocTpancTBEHHOE U 3NEKTpoHHOe cTpoeHue. dusnueckue cBoiicTBa. Peakuuu HykiIeo(UIBHOTO
3aMellleHus U oTiieruieHus. IloHATHe HyKIeo(pUIBHOCTH U OCHOBHOCTH pPEareHToB. AMOUIECHTHBIE
HyKJIeo(uIbHble peareHTbl. CHHTE3 Ha OCHOBE IIPUPOIHBIX SHEPrOHOCUTENEH.

MerajulopraHn4eckue CoeJuHEHUs. Tumbl CBs3ed B JJIEMEHTOPraHUYECKUX COEIUHEHUSX.
Crioco0pl Mony4yeHus! JUTUN- U MarHuilopraHuyeckux coeauHeHui. Peaknus I'punbspa, MexaHHU3M.
Peakunu ¢ kapOoHUIBHBIMU cOequHEeHUsIMUA. CHUHTE3.

Crnuptel. @enonsl. [Ipocthie 3¢upbl. DnokcucoenuHeHus. Anpaeruibl, ketoHsl. KapOoHoBbIe
KHACJIOTBl U MX IPOM3BOJHBIE. B Ka)I0M Kilacce paccMaTpUBAIOTCS CIEAYIOLME Pas3Aeiibl: U30MEpHs,
HOMEHKJIaTypa, (HU3UYeCKue M XMUMHUYECKHE CBOMCTBA, CIIOCOObI MOJydeHHs. MeXxaHU3Mbl PEaKkIMi.
CuHTE3 Ha OCHOBE ITPUPOAHBIX YHEPTOHOCUTEIIEH.

KapOoHoBbI€ KUCTOTHI U UX IPOU3BOJHBIE.

Mainonosslii 3¢up. Ilonyuenue. Ctpoenue, CH-Kucnornocts. Peakiiuu koHeHcaluu MajloHOBOTO
3¢upa 1 MaJOHOBOM KUCIIOTHI C alibAeTUAaMU. AMUHOKUCIOTHL. JJuKapOOHOBBIE KUCIOTHI.

AzoTconepxaliie  COCIUHEHMS. Hutpocoenunenus. AmuHel. B kaxaom  kiacce
paccMaTpUBAIOTCS CIEAYIONIME pa3JeNnbl: HM30MEpUs, HOMEHKJATypa, (QHU3MUECKHE U XHUMHYECKHUE
CBOMCTBA, CIIOCOOBI MOTy4eHHsl. MeXaHU3MBbl peaKkiuii.

A3a- 1 1Ma3ocoeMHEeHUs

[Tonyyenne nMA30COETMHEHNN peakUUedl AUa30TUPOBAHUSA: YCJIOBUS MPOBEACHUS PEAKIHUH M
MexaHn3M. Ou3nuecKkre cBOMCTBA. XUMUYECKUE CBOMCTBA. [lonydeHne u npUMeHEeHne a3aCOeIUHECHUIA.

MeToabl OYMCTKM ¥ MJIECHTU(QUKALUU OpraHMYecKux coequHeHuil. CHHTE3 OpraHuyecKux
COCIMHEHUH.

O0beM yueOHOI T CHUILTHHBI:
Ounas dopma:

B 3aueTHBIX B akagem. yacax
Bun yaeOHo# paboTh eIMHHUIIaX
O0masi Tpya0eMKOCTh JAHCHUIUVIMHBI MO0 Yy4eOHOMY 6,0 216
TIaHy
KonrakTHas padora (KP): 2,22 80
Jlexuunu (JIex) 1,33 48
[Tpaktuueckue 3anarus (I13) 0,89 32
JlabopaTopnbie 3ansTus (J1ad) - -
CamocrositesbHas padora (CP): 2,78 100
Jpyrue Buabl CaMOCTOSITEIbHON pabOThI 2,78 100
Bua koHTpoOJIAA: 3a4eT / IK3aMeH 1,0 9K3aMeH
(36)
B 3auerHbIX B actpoHoM.
Bun yaeGHO# paboTh eANHUIIAX yacax
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O0masi Tpya0eMKOCTh JAHCHUIUVIMHBI 1O Yy4eOHOMY 6,0 162
TIaHy
Konraktnas padora (KP): 2,22 60
Jlexuuu (JIek) 1,33 36
[Tpaktuueckue 3anarus (I13) 0,89 24
JlabopaTopnbie 3ansTus (J1ad) - -
CamocrositesibHas padora (CP): 2,78 75
Jpyrue BUabl cCaMOCTOSITEIbHON pabOoThI 2,78 75
Buja koHTpOJISi: 3a4eT / IK3aMeH 1,0 JK3aMeH
(27)
3aouHast popma:
B 3aueTHBIX B akanem. gacax
Bun yaeOHoit paboTsl eIUHAILIaX
O0masi Tpya10eMKOCTh JHCHUIJIMHBI MO0 Y4yeOHOMY 60 216
IVIAHY ’
KonTaktHas padora (KP): 0,55 20
Jlexuuu (JIek) 0,33 12
[MpakTrueckue 3ansarus (I13) 0,22 8
JlabopaTopusbie 3austus (J1ab) - -
CamocTtositeabHasi pagora (CP): 5,20 187
Jlpyrue BUabl CaMOCTOSTEIBHON PaboThI 5,20 187
Buja koHTpoJsi: 3aueT / IK3aMeH 0,25 JK3aMeH
9)
B 3aueTHbIX B actponowm.
By yaeOHO# paboThI eqUHULIaX gacax
O6masi Tpya0eMKOCTh JUCHUIJIMHBI MO0 Y4yeOHOMY 60 162
IUIAHY ’
KonrakTHas padora (KP): 0,55 15
Jlexuuu (JIek) 0,33 9
[Ipaktuueckue 3austus (I13) 0,22 6
Jlabopartopusie 3ausTus (J1ab) - -
CamocTtosiTtesabHas padora (CP): 5,20 140,25
Jlpyrue Buapl CaMOCTOSITEIbHONH padoThl 5,20 140,25
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH
(6,75)

AHHOTauMs padoyeiil MPOrpamMMbl U CHUATLTHHBI
«HCTpYyMeHTAIbHBIE METOAbI XMMHY€ECKOr0 aHAINU3a B XUMHYECKOI TeXHOJIOTuH
NPUPOAHBIX IHEProOHOCHUTEJIeH U yriiepoaubix MmaTtepuanos» (b1.B.O/1.5)

Henab IUCHUILIMHBI — MPUOOpETEHNE OOYYarOIIMMUCS 3HAHUN MO OCHOBHBIM TPYIIIaM METOJOB
XUMHUYECKOTO aHalln3a, Hanbojee MUPOKO MPUMEHSIEMBIX B MPOMBIIIJICHHOCTH M HCCIEI0BATEIbCKON
pabore, a TaKkKe KOMIICTCHIIMH, HEOOXOIMMBIX XHMHKAM-TEXHOJIOraM BCEX CHEIUaTbHOCTEH Jist
pelIeHHs] KOHKPETHBIX 3a/1a4 XUMHYECKOTO aHaJIn3a.

B pe3yabTare n3yyeHus JUCHUILIHHBI 00y4alomIuiics Mo nporpaMmMe 0aKajlaBpuarTa J10JI2KeH:

Obnaoams crnenytomumu npodeccruonanbHbiMu (ITK) KoMIeTeHIsIMIU:

CIOCOOHOCTHIO TIPOBOJIMTH AHANM3 CHIPbS, MATEPUATIOB M TOTOBOH MPOIYKIUHU, OCYIIECTBISTH
OIIEHKY pe3yibTaToB aHamm3a (ITK-10);

CMOCOOHOCTHIO TUIAHUPOBATH U TTPOBOJIUTH (PU3UUECKHE U XUMHUYECKHE SKCIIEPUMEHTHI, TPOBOJIUTH
00paboTKy pe3yIbTaTOB U OIEHUBATH MOTPEITHOCTH, BEIIBUTATh TUIIOTE3bl M U YCTAHABJIUBATH TPAHUI]bI
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UX NPUMEHEHUS, TPUMEHATh METO/bl MATEMATUUYECKOT0 aHaJIN3a U MOJEIUPOBAHUS, TEOPETUUECKOrO U
JKCrepuMeHTanbHoro uccienosanus (IK-16);

TOTOBHOCTBIO MPOBOAUTH CTAaHAAPTHBIC U CEPTUDHUIIMPOBAHHBIC UCIBITAHUS MaTEpUAIOB, U3EIU
U TexHonoruueckux mnpoieccon (IIK-17);

3uams:

TEOPETUYECKHE OCHOBBI METOJIOB MHCTPYMEHTAJILHBIX METOZ0B XuMH4eckoro anammsa (MMXA);

npoiecchbl ((OPMHPOBAHMS AHAIMTUYECKOI'0 CUTHAJA B pa3mnuHbix UMXA;

paccMOTpeHre IPUHIUIIOB U3MEPEHUH B CTAaHAAPTHBIX TPHOOpax;

ocHOBbI MeTpoJiorun UMXA B cootBerctBrM ¢ pekoMmenaanusmu MHOTTAK.

Ymems:

NPUMEHATh  NPUOOPETEHHBIE  TEOPETHMUECKHE 3HAHMS M [paKkTUYeCKHUe  HaBBIKM B
po¢eCcCHOHATBLHON AESTeNIbHOCTH JJIs PelIeHUs] KOHKPETHBIX XMMHUKO-aHAIUTUYECKHX 3a]1aY;

Braoemy:

Metogonorueit UM XA, mmpoko ncIonb3yeMbIX B COBPEMEHHON aHATUTUUECKOM TPAKTUKE;

CHCTEMOH BbIOOpA METO/A KaUECTBEHHOT' O U KOJIMYECTBEHHOI0 XMMHUYECKOI0 aHAIIN3a;

OLIEHKOI BO3MOXKHOCTEH MEeTo/]a aHaIIn3a;

OCHOBHBIMH ~ CHOCOOAMHM  METPOJIOTHYECKOH  00pabOTKHM  pe3yJbTaTOB  KOJIWYECTBEHHOIO
XUMHUYECKOI0 aHaJIM3a.

Kparkoe cogep:xanue IuCHUIIHHBI:

Oobmas xapakrepuctuka UMXA. OcHOBHbIE MCTOYHMKHU MOIPELIHOCTEH PE3yJbTaTOB aHAIN3a U
cnocoObl uXx oueHku. OleHka mpezaena oOHapy)XeHHs C ucnosibzoBaHueM (opmynsl Kaiizepa u
CTaH/JAAPTHOI'O OTKJIOHEHUS! MUHUMAJIbHOT O AeTekTupyemoro curtana no MIOITAK. JIuneitnslii fuana3oxn
ornpenensieMbIX KoHIeHTpanuid. CtangapTHeie 00pa3bl coctaBa. OCHOBHBIE aHAIUTUKO METPOJIOTHYECKHE
XapaKTEePUCTUKA METOJOB U pEe3yJbTaTOB aHalW3a, CHOCOOBI MX OIEHKU: Mpenen OOHapyKeHus,
KO3(QUIMEHT 4yBCTBUTEIbHOCTH, I'PAHUIBl JUAA30HOB ONpPENEISIEMBbIX COJIEP)KaHUN, CEIEKTUBHOCTD,
OPEUU3UOHHOCTb,  IPAaBWIBHOCTb,  AIKCIHPECCHOCTb.  MeToabl  mpo0o0oTOOpa,  pa3ielieHus U
KOHIIEHTPHPOBAHUS BEILIECTB.

Merononorus WMMXA. TlpueMbl KOJIMYECTBEHHBIX HW3MEpPEHUM (METOA TpaaydpOBOUYHOM
3aBUCHMOCTH BHEIIHErO H BHYTPEHHErOo CTaHJIapTa, MeToA J00aBOK). AHATUTHYECKHE U
METPOJIOTUYECKUE  XAPAaKTEPUCTUKH  PANIUYHBIX HMHCTPYMEHTaJIbHbIX MeTonoB. [lonaTtue 00
aTTecToBaHHOU Metoauke. [IpoGieMbl BeiOOpa MmeTona anamuza. O6o00menHbie ceeaenus o [OCT P UCO
5725 (2002).

OOmiasi xapakTepuUCTHKa CHEKTpaJlbHBIX METONOB aHaiu3a. Knaccudukamus CrekTpalbHBIX
MeToAoB aHamu3a. IlonmydyeHne XMMMKO-aHAIUTHUYECKOM UWHQPOpMAluMU IpU  B3aUMOJEHCTBUU
AJIEKTPOMAarHUTHOTO  M3JIY4E€HHUsS C BELIECTBOM. ATOMHass W  MOJEKYJsApHas CIEKTPOCKOIMMS.
AOGCOpOIIMOHHBIE U YMUCCHOHHBIE METO/IbI aHAJIN3A.

ATOMHO-3MHUCCHOHHBIM CIEKTPaJbHbIM aHanu3. TeopeThdyeckue OCHOBBI aTOMHO-3MHCCHOHHOIO
CHeKTpajbHOro aHanu3a. Mcrounuku Bo3OyKIeHHs CrHekTpoB. KauecTBeHHass XapaKTepHCTHKA
AQHAJIMTUYECKOr0 curHajga. VIHTEeHCUBHOCTh CHEKTpalbHBIX JIMHUM KaKk Mepa COJAEp)KaHMs 3JEMEHTa B
npobe. dakTopsl, BAMSIONIME HA WHTEHCUBHOCTh CIEKTPAIBHBIX JMHUNA. CHeKTpanbHble TPUOOPHI U
CIOCOObl PErucTpalvy CHEKTpa. pacin(poBKa SMUCCHOHHBIX CIEKTPOB U UACHTU(UKALMS 3JIEMEHTOB
0 UX CHEKTpaM. ATOMHO-3MHUCCUOHHBIN aHAJIW3 ¢ MHIAYKTUBHO CBSI3aHHOU IIa3mMoil. KonmuecTBeHHbI
aHanmu3.  ATOMHO-OMHCCHOHHas  ¢oTomeTpus  niamMeHd. [a3oBble  IIaMeHa  Kak  BHIBI
HU3KOTEMIIepaTypHOil Mia3Mbl. biiok-cxema miameHHoro ¢oromerpa. Bo3mokHOCTH MeTona W €ro
orpaHu4eHusl. AHHOHHBIN U KaTHOHHBIN dPdexThl. OOIACTH PUMEHEHHSL.

ATomMHO-a0copOunoHHass criekTpoMerpusi. OOmias XapakTepucTUKa METOJa W aHAJMTHYECKOTO
curHaina. [loryomenue 31eKTPOMAarHUTHOI'O U3JIy4eHUs CBOOOAHBIMU aTomamu. biok-cxema mpubopa.
Hcrounuku  MoHOXpomaTuueckoro wu3iaydeHus. CmocoObl  atomuzanuu  1poObl.  CpaBHeHHE
AHATUTUYIECKUX XapaKTePUCTUK METOIOB aTOMHOI a0COpOINH U AaTOMHOM MHCCHUHU.

AHanuTHYecKass  MOJEKYJspHas  CHEeKTpOCKomus. MeToabl  ONTHYECKOW  MOJIEKYJISIPHOM
CHEKTPOCKONUHU. XapaKTEepPUCTUKA AaHAIWTUYECKOro curHaia. [loryiomieHne 3IeKTpPOMAarHUTHOIO
U3ITY4YEHHs] MOJIEKyJIaMU. DJIEKTPOHHBIE MEPeXo/bl U CIEKTPhl MOIJIOMEeHus Moiekya. 3akoH byrepa-
JlamGepra-bepa. MonsipHblii KO PHUIIMEHT  TOTJIOIICHHUS. CnektpooTOMETpUYECKUA |
doromeTpuyecknii anamus. ONTUMHU3ALMS YCIOBUN aHAIUTUYECKHX omnpeneiacHuil. OTKIOHEHUS OT
3akoHa byrepa-Jlambepra-bepa. Annaparypa st ClieKTpo- U (pOTOMETPHUUECKUX M3MEpeHUl. TOUYHOCTb
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pe3ynpTaToB  (hoToMerpuueckux  ompeneneHuil. Auddepenumansnas  doromerpus.  MeTousl
CHEeKTPO(GOTOMETPUYECKOTO TUTPOBAHHS.

Onyopumerpuueckuii  aHanu3. [Ipupoma  aHamuTHUecKoro curHaia — (IyopeclueHIuu U
docdopecuennnn. KBaHTOBBIN M 3HEpPreTHUECKUil BBIXOMbl. DaKTOPHI, BIUAIONIME HA WHTEHCHUBHOCTH
¢dnyopecuenuuu. TemmepaTypHOe U KOHLIEHTPALlMOHHOE TylIeHHE (IyopecleHIUH. 3epKajbHas
CUMMETpHUSl CHEKTPOB IMOIJIOIIEHUss M ucnyckanus (mpaBuwio JleBmumHa). 3akoH BasuiioBa. Cxema
bryopuMeTpudecKux n3MepeHuii. BeIOOp MepBUYHOrO ¥ BTOPHYHOTO cBETOGUIBTPOB. | pagynpoBodHas
3aBUCUMOCTb M KOJIMYECTBEHHbIN aHAJIM3.

TypOunumeTpuueckuii 1 HeenoMeTpUIECKI METOIbI aHalu3a. PaccessHue cBeTa AMCIepCHBIMU
cuctreMamu. CBsI3b ONTHYECKOW IMJIOTHOCTH JHUCIIEPCHOM CHUCTEMBI C KOHIEHTpalUed ONpeaenasieMoro
BemiectBa. KoapduuueHtr MyTHOCTH cucTeMbl. TeopeTndeckue OCHOBBI TypOUIUMETpPUH U
HepenomeTpun. YpaBHeHue Panes. CpaBHuUTeNbHasT XapaKTEPUCTHUKA aAHAJMTHUYECKHUX CHUTHAJIOB B
TypOunuMeTpun U Hedenomerpuu. TpeOoBaHUS, NMPEABSIBISIEMbIE K HMCIONb3yEMbIM aHAIUTUYECKUM
peaKMsIM.

OOmiass XapakTEepUCTHKA DJJICKTPOXUMHUECKHMX METOJOB aHalIM3a M UX KJIACCH(HUKAIHAL.
Knaccudukanuss 271eKTpoJAOB B  DIEKTPOXMMHUYECKMX MeETOoAax aHaimuza. llonsipuzyembie |
HENoJIIpU3yeMble  3JIEKTpoAbl. Mcronb3yemble XHMHUYECKME W 3JEKTPOXMMHMYECKHE PpeaKiuH,
TpeGoBaHUs, IPeIbsABIsEMbIEe K STUM peakuusaM. Bozmoxknoctn D XMA.

Konnykromerpuss U KOHAYKTOMETpUYecKoe TuTpoBaHue. OOmias XapakTepUCTHKa METOJa.
AHanMTUYECKUN CUTHAIl B KOHIAYKTOMETPUM. VYJelbHas M S3KBUBAJCHTHAsl >JIEKTPOIPOBOAHOCTh
pacTBOpOB 31eKTpouToB. llonBrkHOCTE MOHOB. IIpsiMas KOHAYKTOMETPHUS M KOHIYKTOMETPHUECKOE
tuTpoBanue. Kpubie TuTpoBanus. GakTopkl, BAUAIOIIKME HA BUJ KPUBBIX TUTpOoBaHus. [IpuHIunuansHas
CXeMa YCTaHOBKM U1 KOHJIYKTOMETPHUUECKHX H3MEPEHUM, MCIOJIb3yeMbl€ 3JIEKTPOAbl. Bo3MoxHOCTH
Mmetona. [Ipumeps! onpenenenuii. BeicokouactoTHoe TuTpoBanue. Bo3amoxkHocTH MeTona.

[ToTeHIMOMETpHUS U MOTEHUMOMETPUUECKOE TUTPOBAHUE. IHAMKATOPHBIE 3JIEKTPOABI U DJIEKTPOBI
cpaBHeHus. [loTeHIMan »3JeKTpoJa Kak aHaIMTH4YeCKHil curHan. Monomerpusa. JlOHHAHOBCKUU H
mubdy3uonHblii  moreHiuansl.  Kiaccupukanus — MOHOCENEKTHUBHBIX — AJIEKTPOJOB.  YpaBHEHHUE
Huxonbckoro-2i3zenmMana. MeToibl KOJIMUECTBEHHBIX ONPENEICHUN U YCIOBUs UX puMeHeHus. [Ipsmas
noreHimomerpus (pH-metpus, nonomerpus). Bosmoxknoctu metona. Meronsl TutpoBanus. O6padoTka
KPHUBBIX MOTEHIIMOMETPUUECKOTO TUHTPOBAHMSL.

Boabsramnepomerpuueckue Metoabl aHammza. Kiaccuueckas mnomsiporpadus. Ilomsipo-rpammel.
WuTepnperanus nonsiporpamm. OCTaTOUHBIN U KOHIEHCATOPHBINA TOKH. Y paBHEHHE MOJSIporpaduieckon
BOMHBI ['elipoBckoro-MnbkoBuya. [loTeHnuman modyBOJMHBI Kak KauyeCTBEHHAash XapaKTEepUCTHKA
AQHAMTUYECKOTO cHurHama. Beibop u Ha3HaueHume mnomsiporpaduueckoro Qona. IIpenensHblit
TuGPY3MOHHBIA  TOK  KaK  KOJMYECTBEHHAs  XapaKTePUCTUKAa  AHAJIUTUYECKOTO  CHTHAJA.
AmmepoMerpuueckoe TUTpoBaHue. O0Imas XxapakTepUCTHKa METO/Ia M aHAJIMTHYECKOro curHana. Beibop
YCIIOBUM aMmIiepoMeTpudeckux usmepenuil. [IpuHuunuanbHas cxema aMIepoMeTpUueCcKOro TUTPOBAHUS.
Kpussie TuTpoBanus. [IpuMepsl NpakTHUECKOT O UCIOJIb30BaHUS METOA.

Kynonomerpuueckuii MeTos aHanusa

Knaccugukanus meromgoB KyjaoHomeTpuu. KonmyecTBo anekTpuuecTBa Kak aHaJIUTHYECKHUM
cur"ai. IIpsmas KylnoHOMETpHS U KYJIOHOMETPUYECKOE TUTpOoBaHuE. PacyeT KkonuuecTsa 3JIeKTpUIECTBA,
3aTPauE€HHOr0 Ha JJIEKTPOXUMHUYECKYI0 peakuuio. KymoHomerpuueckoe TuTpoBaHue. Bpibop Toka
snekTponu3a. llpuHuMnuanbHass cXxemMa YCTAaHOBKM I KYJIOHOMETPUYECKOIO  THUTPOBAHMS.
[TpakTHyeckoe MpPUMEHEHHE METOoNa. JJEeKTporpaBUMeTpuyecKkuil ananu3. OOmas XapakTepuCTHUKa
METO/1a U aHAJTUTUYECKOr 0 CUTHAJIA.

OOmass ~ xapakTepucThKa  XpomMaTorpauueckux  MeToAoB.  TeopeTHueckue  OCHOBBI
xpomarorpauyeckux MeTonoB. Xpomarorpamma. Ilapamerpsl ynepkuBanus. KadecTBeHHas u
KOJINUECTBEHHAsI XapaKTEpUCTUKU aHAJIUTUYECKOrO CHUTHajla B KOJOHOUHOHN XxpomaTtorpaduu. ®u3mko-
XUMHYECKHE OCHOBBI XpomaTorpaguueckoro mnpouecca. Knaccupukaiuss MeToJoB XpoMmarorpadguu mo
arperaTHOMy COCTOSIHUIO (a3, 0 MEXaHU3MYy pasleieHust u crocoldy odopmiienus npouecca. CTeneHb
paszaeneHus U Kputepuil cenektuBHocTU. Kputepuil paznenenus. OnTumu3anus IpoLeccoB pa3acieHus
cmeceii BemiectB. Koaddunuent pacnpenenenus. OCHOBHOE ypaBHeHUE XxpoMatorpadpuu. Csazb HopMbl
BBIXOJHOM KpUBOM ¢ HW30TepMON pacmpeleieHus B KOJOHOYHOM xpomaTtorpaduu. Beicorta,
SKBHMBAJIGHTHAsl TeopeTudyeckoi Tapenke. Kunernyeckas Teopusi xpomatorpaduu. YpaBHeHue Bau-
Heemrepa.
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I'azoxxuakoctHass xpomatorpadus. OOmiass xapakrepuctuka Mmeroaa. [IpuHuunuaneHas cxema
ra3oBoro xpomarorpada. YcCTpolCTBO U Ha3zHaueHHe y3710B Xxpomatorpada. TpeboBanwus,
HperbsBIseMble K HEIOJBMKHOM U MOABMKHON (ha3zam. JlerekTopbl. MeToibl naeH TU(hHUKAIIMY BEIIECTB B
razoBoil xpomartorpadguu. WneHTHuUKaLus KOMIIOHEHTOB pa3feiiieMbIX CcMecell ¢ IOMOLIbIO
gorapu(MUYECKUX HHJEKCOB yraepxkuBaHus. CnocoObl KOJIMYECTBEHHOro aHaiusza. [Ipumepsl
IPAaKTUYECKOro MCII0JIb30BaHUS ra30BOil XpoMaTorpaguu.

KunkoctHass xpomartorpadus. Kiaccupukamuss METOIOB  JKHUIKOCTHOH — XpoMaTorpadum.
Ocobennoctu BOXKX. [IpuHnunuaneHas cxema >XUAKOCTHOTO XxpomaTtorpada. Tumbl JeTeKTOpOB B
B2XX. XuakoctHoancopbrumonnas BOXKX. HopmanbHo-(]a30Beiii 1 o0paiieHo-(a3oBelii BapHAHTHI:
COpOEHTHI, DIIOEHTHI, pa3jeisieMblie BelecTBa. YpaBHeHne Hokca. Metonsl uaeHTU(UKAIINK BEIIECTB U
konmuuectBeHHoro a"aimsza B BOJXX. Ilpumepsl mpaktudyeckoro wucnoiab3oBaHus BOXKX.
PacnipenenurensHas OymaxkHass Xpomartorpadus. KauecTBeHHass M KOJMYECTBEHHAs XapaKTEPUCTHUKH
aHanuTudeckoro curHana. O6macte npumeHeHus. ['enb-xpomatorpadus. IloaBukHas U HENMOABMXKHAA
¢da3pl. OOmee ypaBHEHHE, ONUCBIBAIOIIEE IIpolecC rejib-xpoMarorpaguu. Bo3smoxxkHOCTH Telb-
xpomatorpacuu. [Ipumepbl mpakTHYECKOTO HCIOJIb30BaHMs. IoHOOOMeHHast M MOHHAsE XpoMaTorpagusi.
TpeboBanus, mnpenpsABIsIeMble K peakiusM HOHHOro obmeHa. OcoOeHHOCTH HMOHOOOMEHHOMH
xpomatorpaduu. Koncranra nonHoro oomeHa. M3orepMbl HOHHOro oOMeHa. KaTHOHUTBI M aHHOHMTBI.
Kosddunuentr cenekruBHoctu. MonHast xpomartorpadus. biok-cxema HOHHOro xpomarorpadga.
Paszpensroniyie 1 KOMIIEHCALIUOHHBIE KOJIOHKU. AHAIMTUYECKHAE BO3MOKHOCTH METOAA.

ABTOMaTHYECKMM W aBTOMATU3UPOBAHHBIA aHanmu3. Jlpyrue wmeronbl aHamu3a. JIHCKpeTHbIE
aBTOMaTH4ecKre aHanu3aTtophl. [IpuHnMn nericrBusa. HenpepsIBHBIA NPOTOYHBIM aHAINW3 U IIP OTOYHO-
MHXXEKIIMOHHBIN aHanu3. [lonsaTHe 00 aHanuTH4ecKoi Macc-criekTpomerpuu. CylHOCTh MeToa. AHAIN3
OpPraHUYECKUX BEILECTB. DIEMEHTHBII aHAIN3.

O06beM yueOHOi T CHUITHHBI:
Ounas dopma:

Bupl yaeOHOM pabOThI B 3ayerHBIX B akanem.
SIIMHUTIAX gacax
OO0uiast TPY10€eMKOCTh TUCHMIIMHBI 10 Y4eOHOMY MJIaHY 3 108
KonrakrtHas padora (KP): 1,33 48
Jlexruu (JIex) 0,44 16
JIabopaTtopHbie padoTsl (J1ab) 0,89 32
CamocrositesqbHas pabora (CP) : 1,67 60
CamMoCTOSITEIbHOE N3YUEHUE PA3EI0B AUCITUTIIIUHBI 1,67 60
Buj koHTposs: 3aueT/IK3aMeH 3auer ¢
OLICHKOM
Bupl yaeOHOI paboThI B 3aueTHpix | B acTtpoHOM.
eIMHULIAX Jacax
OO01mas TPY10eMKOCTh THCIUILIHHBI 10 Y4eOHOMY IJIAHY 3 81
KonraktHas padora (KP): 1,33 36
Jlexmuu (JIex) 0,44 12
JIabopaTtopHbie paboTsl (J1ab) 0,89 24
Camocrositeabnas padora (CP) : 1,67 45
CaMOCTOSTEIbHOE U3yUCHUE Pa3/IeIOB TUCIUTIIINHBI 1,67 45
Bupa koHTpoOJIsi: 3a4eT/3K3aMeH 3auer ¢
OLIEHK O
3aounas opma:
Buner yueOHO# paboTh B 3aueTHBIX B akanem.
eMHUTIAX qacax
OO0uiasi TPY10€eMKOCTh TUCHMIIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12
Jlexuuu (JIek) 0,11 4
JlabopaTopHbie padoTsl (JIad) 0,22 8
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CamocTositeabHast padora (CP) : 2,56 92
CaMOCTOsITENbHOE N3yUEHUE Pa3/IeIOB IUCIUTIIIMHBI 2,56 92
Buja koHTpOJISI: 3aUeT/IK3aMeH 0,11 3auer ¢
OLICHKOM
(4)
Bupl yaeOHOI pabOThI B 3aueTHpix | B actponoM.
SIIMHUTIAX gJacax
OO0u1ast TPY10€eMKOCTh TUCHMIIMHBI 0 Y4eOHOMY MJIAHY 3,0 81
Konrakrnas padora (KP): 0,33 9
Jlexmuu (JIek) 0,11 3
JIaGopaTtopHble paboTsl (J1ab) 0,22 6
CamocrositesqbHas pabora (CP) : 2,56 69
CaMOCTOsTENPHOE U3YyUEHUE Pa3/IEI0OB TUCIUTITUHBI 2,56 69
Buja konTpoJsi: 3aueT/3K3aMeH 0,11 3auer ¢
OLICHKOM
3)

AHHOTanMs padoyeil MPOrpamMMbl JUCHUATTHHBI
«IK0JI0TUs B TEXHOJIOTHHU NPUPOIHBIX JHEPrOHOCHTeJIeli U YrjIepoAHbIX MATEPHATOB»
(b1.B.0O/1.6)

Heab aucHUIMHBI — CcPOPMHUPOBATH y OOy4YaroOIIErocss MpEeACTaBIEHHE O COBPEMEHHBIX
9KOJIOTUYECKUX TMmpobiemMax, O (U3MKO-XMMUYECKHX Mpoleccax, MPOTEKAIOMUX B  pa3IMYHBIX
KOMIIOHEHTaX OKpY)KaloIlllel cpeibl U O CTENEHU aHTPOMOreHHOro BO3JACHUCTBHS HAa 3TU IPOLIECCHI;
BBIPa0OTaTh y CTYJCHTOB HABBIKM CHCTEMHOI0 MOAXOAAa K M3YYCHHUIO U PEIICHUIO0 SKOJIOTHYECKUX
po0sieM, BO3HUKIIUX B PE3YJIbTaTEe MPOMBIILICHHO-XO03SMCTBEHHOW JESITEIHHOCTH YEJIOBEKA, Pa3BUTh
MBILIUICHWE, TI03BOJIONIEE TMPABUIBHO OI[€HWBATh JIOKAJIbHBIE U  OTHAJICHHBIE IOCIEICTBUS
MPUHUMAEMBIX PELIECHUN I OKPYXKAKOLIEH Cpelbl U YETOBEKA.

B pe3yabrare n3y4eHusi IMCUUILIHHBI 00y4al0LIUiics MO NporpaMMe faKajJaBpuaTa 10JKeH:

Obnadams cnenyromumu obmenpodeccuonansubiMu  (OIIK) u  mpodeccuonansabivu  (11K)
KOMTIETCHIIUSIMH .

TOTOBHOCTHIO  HCIIOJB30BaTh 3HAHUS O COBPEMEHHOM  (M3MYECKOM  KapTHHE  MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEIIECTBA ISl TTOHUMAHHUS OKPYXKaIOIIEero
mupa u sBnenuit npupoast (OI1K-2);

TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUS O CTPOCHUU BELIECTBA, NPUPOJIE XUMHUYECKOW CBSI3U B
Pa3NIMYHBIX KJaccaX XWMUYECKHMX COEIMHEHUU IJIsI TOHMMaHUs CBOMCTB MaTepualioB M MeEXaHH3Ma
XMMHYECKUX MPOIECCOB, MPOTEKANMX B oKpyxarorieM mupe (OITK-3);

CIOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPU pa3pabOTKe TEXHOJIOTHYECKHX
MPOIIECCOB, BEIOUPATh TEXHHUUYECKUE CPEICTBA U TEXHOJIOTUU C YUYETOM DKOJIOTHMUYECKHX MOCIEACTBUI HX
npumenenus (ITK-4).

3uams:

OCHOBHBI€ 3aKOHBI 001IIeH IKOJIOTHH;

3aKOHOMEPHOCTH CTPOSHHS U (PYHKIMOHUPOBAHUU OUOCHEpHI;

COBpEMEHHBIE IKOJIIOTUYECKHE MPOOTIEMBI;

OCHOBBI PAIIMOHAIBHOT O IPUPOIOTIOIH30BAHUS;

OCHOBHBIE TTPUHITUIIBI 3AIIUTH TPUPOAHON CPEAbl OT AHTPOIIOTEHHBIX BO3/ICHCTBUI |

CTPOEHHE OCHOBHBIX I'eocep 3eMiI 1 OCHOBHbIE (PM3UKO-XUMUYECKUE ITPOLECCHI, IPOTEKAIOIINE B
HUX;

OCHOBHbI€ TOHSTHS ¥ MPUHILIMIIBI KOHLETIINN YCTOMUYMBOTO pa3BUTHS;

OCHOBHBIE CBEJICHUS O III00ANBHOM MpodiIeMaTuKe, MPUPOAHBIX PECypcax, INaHeTaPHBIX TPaHUIAX,
AHTPOIIOT€HHOM BO3/ICMCTBUU Ha OKPYXAIOLIYIO CpeNy, YIIPABIEHUH KaueCTBOM OKPY>KalOIIe Cpebl;

TIPUHITUTIBI 3€JICHON XHUMUH;

Ymemo:
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IPUMEHSTh MOJYYEHHbIEC 3HAHUS [ OLIEHKU COCTOSIHUS OKPY’KaloIled cpelibl U PallMOHAJIBHOIO
MCI0JIb30BaHUs IPUPOAHBIX PECYPCOB;

UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIC TEXHOJOTUU M 0a3bl JAHHBIX JAJI PELICHHUS KOHKPETHBIX
HKOJIOTUYECKUX POOIeM;

Braoemy:

MOHSTUHHBIM armapaToM B 00JacTu 001Iel IKOIOTruH, PalliOHAILHOTO HCIIOJIb30BAHUS IPUPOIHBIX
PECYPCOB U 3aLLUThI OKPYKAIOLIEH Cpe/ibl.

Kpartkoe conep:kanue 1UCUMILIIMHBI

BBenenue, oCHOBHBIE OHSATHS U CLUUTLITUHBI.

MecTo AMCUMIUIMHBL B CHUCTEME OOIIero M XUMHYECKOro oOpa3oBaHUsA. OKOJIOTHYECKOe
oOpa3oBaHre U 00pa3oBaHUE IS yCTOWYMBOro pa3Butusa. OOmecTBo u okpyxkaromas cpena. [Tonstue
YCTOWYHBOIO pa3BUTHSL.

Mopayas 1. O6ume Bonpocs! 3konoruu. buocdepa. buoskonorus. buochepa u ycroiianBocTs.

1.1 OcHoBHBIC 3aKOHBI 3KoJoruu. buoskomorus. [loHsaTne 00 3KocucTeMax. YCTOWYMBOCTH
skocucteM buocdepa, ee 3BOMOINUSA U YCTOWYUBOCTh. DKOCUCTEMBI 3eMJIM U YCTOMUYMBOCTb. OCHOBHBIE
cBeneHus o muaHeTe 3emuis. OCHOBHBIC TOHSATHUS AKOJIOTMU. 3aKOHBI W MPUHLMIBI dKonoruu. [Toroku
SHEPruu U BellecTBa B sKocucteMax. OCHOBHbIE OMOreOXMMUYECKHE LHKIBI (KPYrOBOPOTHI BEIIECTB).
[{ukIMYHOCTH MpolieccoB B Onocdepe U yCTOHUNBOCTb.

1.2 Hapononacenenue. YemnoBeuecTBO Kak 4acTh Onocepsl. JlemMorpaduueckue npodiemMst

JluHaMuKa YeIOBEYECKOW TMOMYJIALHUH, POKIAEMOCTh, CMEPTHOCTh, BO3pacTHas CTPYKTypa.
[TpoOsieMbl COBpEMEHHOrO 3Tama pocTa YHUCIEHHOCTH HaceleHus. [eorpaduueckoe pacmpeneieHue
HaceseHus. PerynupoBaHue Hapo1OHACEIICHUS.

Moayab 2. Ctpoenne u cocraB reocdep 3emmn. OCHOBHbIE (PU3HKO-XMMHUYECKHE MPOIECCHI,
IpOTEKalolIHe B reocdepax

2.1 Atmocdepa 3emin

Crpoenue atmocdepsl, posib HOTOXUMUYECKUX peaKklUi B (POPMUPOBAHUM COCTaBA ATMOC(EPHI.

[TapaukoBeiit  3¢dexr. IlapaukoBeie ra3sl B arMmochepe. KnmmaTuueckue mocCieacTBUS
AHTPOIIOI'€HHOU JeATEIbHOCTH.

Pacnipenenenue KoHIEHTpauu o3oHa B atMocdepe. O30HOBEIN cioi. [IpuponHblii MUK 030HA.
CoBpeMEHHOE COCTOSIHME 030HOBOro ciosi. IlociencTBus paspylleHHs O30HOBOIO CJIOSI 3€MJIU JJIs
yenoBeka u 6uocdepsr B 1eaom. CtpaTocepHbIil 030H U TPOMOCPEPHBIA O30H: CXOACTBO U PA3TUIMSL.
MexayHapoaHOe COTPYAHMYECTBO B 00JAacTH OrpaHUYEHUE TMPOU3BOJACTBA U  HUCIOJIb30BAHUS
030HOPAa3pyIIAIOIIKX BelecTB. MOHpealbCKUii TPOTOKOJI.

KucnoTtHsie 1o /11 1 mpolieccsl OKUCIeHUs mpuMecei B Tpornochepe. DOTOXUMUYECKUN CMOT.

2.2. T'uppocdepa 3emau

Buner Bonm nHa 3emie. [lpecHbie Boapl. ['mumpomormdeckuit nuki. ['moOanmbHBIE SKOJIOTHYECKHE
npobsiembl THApochephl. [7TaBHBIE KAaTHOHBI W AaHHOHBI HPHPOAHBIX BOJA. KHCIOTHO-OCHOBHOE
paBHOBecue B MNpupoAHbIX Bonax. lllemounocts npuponHbix Boa. OCHOBHBIE NPUYMHBI, 3Tallbl U
MOCJIEJICTBUS 3aKUCIEHUS MPUPOIHBIX BOAO0EMOB. OKHCIMTENIbHO-BOCCTAHOBHUTEIBHBIE IPOLECCHI B
npupoaHbIX Bogoemax. Crpatudukanust npupoaHbXx Bopoemos. Ilpouecchl a¢Tpodukanuu BogoemMoB.
IIprunHBI U TOCIEACTBHS.

2.3. Jlutocepa 3emau

3emnas kopa. IlouBa. Crpoenue nouBeHHoro cios. CocraB moyB. OpraHuyeckue BELIECTBA B
noyBe. Ponb KHUBBIX OpPraHu3MoB B (OPMHUPOBAHUU IMOYBEHHOIO CIOsS. TspKenble METayibl B IOYBE.
Herpanaius nous. BonHas u BeTpoBas 3p0o3usl MOYB.

Moayab 3. AHTpPONOreHHOE BO3JIEHCTBUE Ha OKPYXAOMIYI0 Cpely U paludOHaJIbHOE
IPUPOJIOII0JIH30BAHHE

3.1. [Ipuponusie pecypcesl. [loHsTHEe 00 OTX0MaX MPOU3BOJCTBA U MOTpEOIeHUs. MalloOTXOAHBIE 1
0e30TXOHBIC TPOU3BOACTBA.

3.2 IloHsiTHE O MJIAaHETAPHBIX TPaHUIIAX. AHTPONOT€HHbIE BO3MYILIEHUSI OMOT€OXUMUYECKUX [IUKIIOB
azota u (ocdopa. OCHOBHBIEC TPUHIIHIIBI 3€JICHON XUMHUH.

Moayas 4. YcroiiunBoe pa3BUTHE

[Tonstue 00 ycToWYMBOM pa3BUTUU. VIcTOpus cCTaHOBIEHHUS MOHATHSA. BKiaa oTeyecTBEHHBIX
yuensbIx. Llenn yctoitunBoro passutus OOH. MexnyHaponHoe cOTpyJHUYECTBO B 00J1aCTH YCTOMYHUBOTO
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pa3ButTus. [IpoMbllieHHas SKOJOTHUsS W 3€leHas XUMHUS KaK HHCTPYMEHT OOECIeueHUs YCTOWYHBOTO
pa3BUTHs. DKOJIOTMYECKasl STUKA.
O06beM yueOHO# T CHUITHHBI:

Ounas dopma:

o B 3aueTHBIX B akanem.
Bun yuebHoit paboTsl
eIMHULIAX gacax
O061masi TPy10€eMKOCTb AMCHUIJIMHBI 10 Y4eOHOMY 3,0 108
JIaHy
KonraktHas padora (KP): 0,9 32
Jlexuuu (JIex) 0,45 16
[Tpaktnueckue 3anarus (I13) 0,45 16
CamocTrositesibHas padora (CP): 2,1 76
CamocrosiTenbHbIE pabOTHI C 3aAaHUSIMU 0,8 28
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,65 24
Jpyrue Buapl caMOCTOSITEIbHONW padOThI 0,65 24
Buja koHTpOJIsi: 3a4eT/IK3aMeH 3auver
Buj yaeGHO# paGoTsI B 3aueTHbBIX B actponom.
eIMHUTIAX gacax
OO0mrasi TPy10€eMKOCTh THCHHUIIMHBI 0 Y4eOHOMY 3,0 81
IJIaHY
KonraktHas padora (KP): 0,9 24
Jlexuuu (JIek) 0,45 12
[Ipaktnueckue 3ansatus (I13) 0,45 12
CamocTtositesibHast padora (CP): 2,1 57
CamocrosiTebHbIC paOOTHI C 3aJaHUSIMU 0,8 21
[ToaroToBKa K KOHTPOJBHBIM paboTaM 0,65 18
Jlpyrue Buabl caMOCTOSITEIbHOU padoThI 0,65 18
Bua KoHTpOJIAA: 3a4eT/IK3aMeH 3auer
3aouHas popma:
Brn yue6HOR paGoTs B 3aueTHBIX B akanem.
eMHUTIAX gacax
OO0masi Tpy10eMKOCTh THCHUILIUHBI 0 y4eOHOMY 30 108
IUIAHY '
KonraktHas padora (KP): 0,22 8
Jlexuuu (JIek) 0,11 4
[Ipaktuueckue 3ausatus (I13) 0,11 4
CamocTositesbHasi padora (CP): 2,67 96
CamocrosiTesibHBIe PAOOTHI C 3aJTaHUSIMA 1,88 68
Jlpyrue BUIbl CAMOCTOSITEIILHON pabOThI 0,79 28
Buja koHTpoOJSi: 3a4ueT/IK3aMeH 0,11 3auer
(4)
Brjt yueGHoi paGoTI B 3aueTHbIX B actponom.
SIUHUTIAX gacax
O61masi TPy10€eMKOCTh AMCIHUIJIMHBI 10 Y4eOHOMY 30 81
IJIaHYy '
KonrakTHas padora (KP): 0,22 6
Jlexuuu (JIex) 0,11 3
[Ipaktuueckue 3austus (I13) 0,11 3
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CamocTtositesabHasi pagora (CP): 2,67 72
CamocrosiTenbHbIE pabOTHI C 3aJaHUSMU 1,88 51
Jpyrue Buapl caMOCTOSITEIbHONW padOThl 0,79 21
Buja koHTpoOJsi: 3a4ueT/IK3aMeH 0,11 3auer
(©)

AnHOTauus padoyeiil MPorpaMMbl U CHUATLTHHBI
«IIpoexkTHpOBaHHe JeTajIeil MALIUH M ANNAPATOB B TEXHOJOIMH NPHPOIHBIX
JHEProHocHuTeIell 1 yriepoaHbix marepuanos» (b1.B.O/.7)

Heap AucHUMIMHBI — GOPMUPOBAHUE Y 00YUAIOIMINUXCS OCHOB HHXEHEPHOT'O MBITIICHHUS .

B pe3yabrare n3y4eHusi IMCUUILIMHBI 00y4al0IIUiics MO NpPorpaMMe faKajJaBpuaTa 10JKeH:

Obnadams cnegyrommumu oduenpodeccuonansubiMu (OIIK) komnerenusMu:

CMOCOOHOCTBIO INIAHUPOBATH U MPOBOJIUTH (PU3UUYECKUE U XUMHUUECKHE IKCIIEPUMEHTHI, TPOBOIUTD
00paboTKy UX PE3yIbTATOB U OLICHUBATh MOTPEIIHOCTH, BEIIBUTATh THIIOTE3bI U YCTAHABIUBATH TPAHUIIBI
UX TMPUMEHEHUA, IPUMEHSATh METOJbl MAaTEMATUUECKOTO aHaIN3a U MOJACIUPOBAHUS, TEOPETUUECKOTO U
IKCIepuMeHTanbHoro uccienosanus (I1K-16);

TOTOBHOCTBIO HUCIIOJIb30BATh 3HAHHS OCHOBHBIX (DU3MYECKUX TEOPUU IIJIsi PEHICHHUS BO3HHKAIOIIHUX
busnueckux 3a7a4, CaMOCTOSATEILHOr O TPHOOpETEeHUsT PU3NUECKUX 3HAHUH, JUIsI TOH UMaHUs PUHIIUIIOB
paboThl TPUOOPOB U YCTPOMCTB, B TOM YHUCJIE BBIXOISIIUX 32 MPEAESbl KOMIIETEHTHOCTH KOHKPETHOTO
nanpasierus (I1K-19).

3Hams.

TEOPETUYECKNE OCHOBBI NPOIIECCOB U3MENbUYEHUS U CMELICHUS;

KOHCTPYKIIMM W TPUHLMUINBI JCHCTBUS OCHOBHBIX COBPEMEHHBIX MAIUH JJISI U3MEJIbYCHUS H
CMEILEHHS MaTepUaJIOB;

METOJIUKH pacueTa TEXHOJIOTUUECKOr0 000PYyI0BaHMUS.

Ymems:

MIPOBOJIUTh MEXAaHUYECKHE pacueTbl »3JEMEHTOB MalllMH JJii H3MEIbYEHUS U CMeEUIeHUs
MaTepHaoB.

Bnaodems:

HaBbIKAaMH aHAJM3a MEXAHUYECKHUX MPOILECCOB XUMUYECKUX MPOU3BOCTB;

TEXHOJIOTUYECKUMH pacdeTaMu 000pyI0BaHNUS,

pacueTamy THUIIOBBIX JI€Taje MalliH, OJIb3YsCh clipaBoyHON uTepaTypoi 1 'OCTamu.

Kparkoe cogepxkanne TUCUMILIUHBI:

Beenenne

Pones mpenmera «MexaHudeckde TPOIECCHl W ammapaTbl XMMHYECKOM TEXHOJIOTHUW» B
dbopMHpOBaHNN HHXKEHEpa XUMHKa-TEXHOJIOra. «MexaHM4ecKue MPOLEcChl U amnmapaThl XUMHYECKOH
TEXHOJIOTUM» —OCHOBA JUIsl MPOEKTUPOBAHUS HOBBIX M  COBEPIICHCTBOBAHUS  JEHCTBYIOLIMX
TEXHOJIOTUYECKUX YCTAHOBOK XUMUYECKUX MPEIPUATUH.

Monyas 1. Hzmenvuenue meepovix eeuecms

®u3nKo-MeXaHUYeCKUe CBOMcTBa MaTepuanoB. CrnocoObl u3MenbueHus. Teopun M3MENbueHUS.
JpoOunku, paspyliamiiue MaTepuan ckatueM (IeKOBble, KOHYCHBIE, BaIKOBbIE). J[poOuiku ynapHoro
JNecTBUsSL (POTOpPHBIE M MOJIOTKOBBIE JPOOWIIKH, NalblieBble H3MENbYuTeNn). MaluHbel yaapHO-
UCTUPAIOLIEro JeWcTBUsA (MEIbHHUIBI C BpamaomuMmcs OapabaHoM, BHUOPALMOHHBIE MENbHUIIB).
W3menpbunTenu pas3IaBiIMBAIONIETO W HWCTUpAIOMEro jAeicTBus (OEryHHbIE MENBHUIIBI, KaTKOBO-
TapelbuaThle U3MENBUHUTENHU, OucepHbie n3Menbuntenn). Ctpyitapie MeabHULBL. O0NacTh MTpUMEHEHUS,
MPUHITUT ACUCTBUS, KIacCUPUKAIIHS.

Moayasb 2. Cuewernue

IMpomeccet cmemenusi. Krnaccudpukanus cmecureneii. CMemieHHe BBICOKOBSI3KHX IOJHMEPOB
(uepBsiUHBIE MAaIllMHBI, BaJIKOBble MaiMHbI). CMmecuTenu nepuogudeckoro neiicteus. Kunertnka
mporeccoB cMmemeHus. CMeleHne ChImyYnx MartepuaioB. bapaGannble cmecutenu. YepBsyHO-
JonacTHele cMecuTenu. JIeHTouHble cMecuTenu. berynkoBbie cMecutenu. LIupKysiumoHHbIE CMECUTETN
C TICEBJOOKIDKCHHEM CBIITy4Eero MaTepralia ObICTPOBpAIIAIONIUMCS POTOpOM. Y cpenautenu. CMecuTenn
HENpepbIBHOTO AeiicTBus. ['paBuTaninoHHble cMmecuTenu. BubOpanumonnsie cmecutenu. IIpsmorounsbie
CMECUTEIH.
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O06beM yueOHO TUCIUTITHHBI:
Ounas dopma:

Bupl yaeOHOM paboThI B 3aueTHBIX B akanem.
eIMHUIIAX yacax
OO01asi TPY10€eMKOCTh TMCHMILIMHBI 10 Y4€OHOMY IUIAHY 3,0 108
KonTakTHas paoora (KP): 0,44 16
Jlexuuu (JIex) - -
[Tpaktuueckue 3anarus (I13) 0,44 16
CamocTrositesibHas padora (CP): 2,56 92
Bua koHTpoOJIsi: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM
(KypcoBoii
NPOEKT)

Buner yue6HO#M paboThI

B 3aueTHBIX

B actpoHOM.

SIIMHUIIAX Jacax
OO01mas TPY10eMKOCTh THCIUILINHBI 10 Y4e0HOMY IJIAHY 3,0 81
KonrakThas padora (KP): 0,44 12
Jlexuuu (JIek) - -
[Tpaktuueckue 3austus (I13) 0,44 12
CamocTositeabHasi pagora (CP): 2,56 69
Bua koHTpoOJIA: 3a4eT / IK3aMeH 3ayer ¢
OLICHKOM
(KypcoBoii
MPOEKT)
3aounas popma:
Bunel yue6HO#M paboTh B 3auetHbIX B akanem.
eMHUTIAX qacax
O01mas Tpy10eMKOCTh JHCHHUILVIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonrakTHas padora (KP): 0,17 6
Jlexuuu (JIek) - -
[Ipaktuueckue 3austus (I13) 0,17 6
Camocrositeabnas padora (CP): 2,72 98
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,11 3auer ¢
OLICHKOM
(4)
(Kypcosoii
MPOEKT)

Bunpl yaeOHOM paboThI

B 3aueTHBIX

B actponom.

eIUHUIIAX yacax
OO01asi TPy10€eMKOCTh TMCHHMIIMHBI 10 Y4€OHOMY IUIAHY 3,0 81
KonraktHas padora (KP): 0,17 45
Jlexuuu (JIex) - -
[Tpaktuueckue 3anstus (I13) 0,17 45
CamocrositeabHas paoora (CP): 2,72 73,5
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,11 3auer ¢
OIIEHKOM
3)
(KypcoBoii
NPOEKT)
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AHHOTauus padoyeil MPorpamMmbl U CHUATIHHbBI
«IIpoekTHpOBaHME IPOLECCOB U ANNIAPATOB XUMHUYecKoi TexHoaorun» (b1.B.O/1.8)

Lenb AUCHUIUIMHBI — PACIIMPHUTH, CUCTEMATU3UPOBATh U HCIOJIb30BaTh Ha IMPAKTHKE 3HAHUI
OCHOB THJPABINYECKUX, TEIJIOBHIX M MAacCOOOMEHHBIX MPOIECCOB XUMHYECKOH TEXHOJOTHH,
MO3BOJISIONIUX BBITYCKHUKAM OCYIIECTBIIATh HAyYHO- MCCIIEIOBATEIHCKYI0 U MPAKTUYECKYI0 paboTy Ha
OPEAN PUATHUSX.

B pe3yabrare u3yuyeHus TUCHMILIMHBI 00y4AKOIIMIACS 10 MPOrpaMmMe 0aKajJaBpuarTa J10JKeH:

Obnaoams cnegyroummu npodeccruonansubivu (ITK) komnerenmusmu:

CIOCOOHOCTHIO TPUHUMATh KOHKPETHbIE TEXHUYECKUE PEIICHUS MPU pa3pabOTKe TEXHOJIOTHYECKUX
MPOIIECCOB, BRIOUPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHH C YYETOM DKOJIOTHYESCKHX MOCIEACTBHIA UX
npumenenus ([1K-4);

CIIOCOOHOCTBIO BBISIBJISITH U YCTPAHATh OTKJIOHEHHUS OT PEXKUMOB PAaOOTHI TEXHOJIOTMUYECKOTO
000pyIOBaHUS U TTaPaMETPOB TeXHooruueckoro mporiecca (TTK-11).

CIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3NYECKUE U XUMUYECKHE IKCIIEPUMEHTHI, ITPOBOIUTH
00paboTKy UX Pe3yJbTATOB U OLIEHWBAThH MOTPEIIHOCTH, BEIIBUTAaTh THIIOTE3bI U YCTAHABIUBATH TPaHUIIbI
UX MPUMEHEHUS, TPUMEHITh METOJbl MATEMATHYECKOTO aHAJIN3a U MOJEIUPOBAHUS, TEOPETHUECKOTO U
3KCIeprUMeHTaibHOro uccienoBanus (IK-16).

3uamo:

METOBI pacyeTa TeIIo- 1 MacCOOOMEHHBIX anapaTos;

OCHOBHbBI€ IIPUHIIMITBI OPTaHU3ALUN TPOIIECCOB XUMUYECKON TEXHOJIOTUH;

THUIOBBIE MPOLIECCHl XUMUYECKOW TEXHOIOIMH, COOTBETCTBYIOIIME annapaThl U METObI UX pacuera;

METO/Ibl COCTABJIEHUS TEXHOJIOTHYECKUX CXEM C HAHECEHHEM BCEX aIllapaToB.

Ymemn:

COCTaBJISITh MaTEPUAJIbHBIE U TEIUIOBBIE OaJlaHChI JJISl CUCTEM I'a3-)KHUJIKOCTh;

paccuuTHIBATh MApaMeTPhI TEIUIO- © MACCOOOMEHHOTI0 000PYIOBaHUS U HACOCOB;

MoI0MpPaTh CTAaHJAPTHOE 00OPYI0BAaHUE, UCIOIB3YEMOE B XMMHUY €CKOM MPOMBIIICHHOCTH.

Brnaoems:

METOJI0JIOTHEH pacueTa OCHOBHBIX [TapaMeTPOB THIPOMEXaHUYECKUX, TETUIOBBIX U MaCCOOOMEHHBIX
IPOIIECCOB;

OCHOBaMH MPaBUIILHOTO [10100pa TEII0 U MacCOOOMEHHOT 0 000pYy10BaHUS;

METOJJaMH COCTaBIICHHS] TEXHOJOTHMYECKUX CXeM M Tpadudyeckoro u300pakeHHs OCHOBHOIO
o0opynoBaHusl.

Kparkoe copep:xanmne 11 CHMIIHHBI
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BBenenne. Onucanue NPUHLIUNHAATIBHON CXEMbl PEKTH(HUKAIMOHHON YCTAaHOBKM HEMPEPHIBHOTO
neiictBusi. CpaBHeHHME M OOJIACTH TMPHUMEHEHHs] HAcaJO4YHBIX M TapenbuyaThiX KoJoHH. [locTpoeHue
PaBHOBECHOM JINHUM Ha OCHOBE MOJIYYEHHbIX UHAUBUIYaJIbHbIX 3a1aHUI.

Monayas 1. Pacuem pekmughuxayuoHHot KOJ0HHbL.

Pacuer HacamouHOW M Tapenp4yaTod pPEKTU(PUKALUOHHONW KOJOHH HENPEpPhIBHOIO JIEHCTBUS.
MarepuanbHpiii 6ananc KOJOHHBI. Pacuer MunumanbHoro u padouero guermoBoro yucnia. [locrpoenne
pabouunx nuHU. Pacuer ckopocTu mapoB u quameTpa KoJaoHHBL. OmnpeeneHue BHICOTHI ammapaTa. Pacuer
TUPABIMYECKOIO0 COMPOTUBIIEHUS KOJOHHBI. CpaBHEHUE AAHHBIX pacdyera HacaJO4YHOW M TapeabuyaTon
KoJIoHH. ConocTaB/IeHHE AAHHBIX, MOJYYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX pacueToB.

Bb160p KOJOHHBI.
Monayas 2. Pacuem u 6b160p menioooMeHHUKOS.

Pacuer u BEIOOp TEMIIOOOMEHHHUKOB (MCIIapUTENs, KOHJIEHCATOPA, MOIOTPEBATENSI, XOJIO TUITLHUKOB
TUCTHIIATA U KyOOBOro ocratka) mo oOmied cxeme. ConocTaBieHHE JaHHBIX, IMOJYUYEHHBIX IO
mporpaMmaM KOMITBIOTEPHBIX W PYYHBIX pacdeToB. | mapaBimudeckuii pacuer. Beibop omruMaibHOTO

BapHaHTa TEMIO0OMEHHMKA.
Monayas 3. [uopoounamuuecxkue pacuemeoi.

Pacuer TUApPaBINYICCKOro COIPOTUBJICHHA Tp}I6OHp0BO)IOB. Pacuer onTumanbHBIX AUaMETpPOB

TpyOonpoBoaoB. Pacuer u mogdop HACOCOB.
Monyas 4. [ paguueckoe ogpopmaenue.

TexHomornueckass cxema. PCKTI/I(l)I/IKaI_II/IOHHaH KOJIOHHAa OIpEACIICHHOro TUIla C I/I306pa)KeHI/I€M

JleTaljiell KOHTAKTHBIX 3JIEMEHTOB, pACCUMTAHHBIX B MoAyJie 1.
O0beM yueOHO# T CHUITHHBI:
Ounas dopma:

o B 3aueTHBIX B akanewm.
Bunel yue6HO#M paboThl
eIMHUIIAX qacax
O01mas TPy10eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY IJIaHY 2,0 72
KonrakTHan padora (KP): 0,44 16
Jlexmuu (JIek) -
[Tpaktnueckux 3anstuii 3ansatus (113) 0,44 16
CamocrostenpHas padora (CP): 1,56 56
- 3ayer ¢
Buja koHTpOJIA: 3a4eT/IK3aMeH ouemcouu
(Kypcosoii
NPOEKT)

Bunel yue6HOM paboTh

B 3aueTHBIX

B actpoHoM.

eIMHULIAX Jyacax
O61masi TPy10eMKOCTh JUCIHUIIMHBI 110 Y4eOHOMY IJIAHY 2,0 54
KonrakTHan padora (KP): 0,44 12
Jlexuu (Jlek) -
[Ipaktuueckux 3anstuii 3ansatus (113) 0,44 12
CamocrostenbHas padora (CP): 1,56 42
- 3ayer ¢
Bujx koHTpOJIsI: 3a4eT/IK3aMeH OUCHKOH
(KypcoBoi
MPOEKT)
3aouHas opma:
o B 3aueTHBIX B akanewm.
Bunsr yueOHO#I paboThI
EMHUIIAX yacax
O0umasi Tpy10eMKOCTh IMCHUILUIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrTakTHas pa6ora (KP): 0,11 4

Jlexuunu (Jlek)
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[Tpaktuueckux 3anstuii 3anatus (113) 0,11 4

Camocrositenbaas padora (CP): 1,78 64
0,11 3auer ¢
OLICHKOM
Buj koHTpoOJIS: 3aUeT/IK3aMeH 4)
(KypcoBoii
MPOEKT)
. B 3auetHbIX B actpoHoM.
Bunel yuebHo# paboTh
eMHUIIAX qacax
O0umasi Tpy10eMKOCTb JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonrakTHas padora (KP): 0,11 3
Jlexuunm (Jlek) - -
[Tpaktrueckux 3anstuii 3ansatus (113) 0,11 3
CamocrostenbHas padora (CP): 1,78 48
0,11 3auer ¢
OLICHKOM
Buj1 KOHTpPOJISA: 3a4eT/3K3aMeH (3)
(Kypcosoii
NPOEKT)

AnHOTauMs padoyeiil MPOrpaMMbl U CHUATLTHHBI
«Ha4vepraTebHasi reOMeTPHsl B TEXHOJIOTHH NPUPOIHBIX JHEProHOCHTe el U yIjIepoaHbIX
martepuajon» (b1.B.0/1.9)

eap TMCHUIJIMHBI — IPUOOPETEHUE CTYJCHTAMHU 3HAHUK B 00JIACTH HAYEPTATEIIBHOW IreOMETPHH,
OCBOEHHE OCHOBHBIX IMOJOXEHUI pa3pabOTKMU MPOEKLHOHHBIX YepPTEKel, IPUMEHIEMbIX B WHKECHEPHOU
IPaKTHUKE, pa3BUTUE IPOCTPAHCTBEHHBIX MPEACTABICHUHN, HEOOXOIUMBIX B KOHCTPYKTOPCKOI pabore.

B pe3yJabrare u3yuyeHus TUCHMILIMHBI 00y4AKOIIMIACS 10 MPporpaMmMe 0aKajaaBpuaTa J0JIKeH:

Obnaoame cnenyroummu  o0mekyabTypHbiMu  (OK), obmenodeccuonansapivu  (OIIK) u
npodeccruonanbabiMU (ITK) KoMITeTeHITUSAMU:

— CIOCOOHOCTBIO K camMOopranu3anuu u camooopasobanuto (OK-7);

— BIJIAJICHUEM OCHOBHBIMH METOAAMH, CIIOCO0aAMU U CPEACTBAMHU MOJYUYCHHs, XpaHEHUS,
nepepaboTku  WH(pOpPMAIIUK, HaBBIKAMH pPa0OTHI C KOMIIBIOTEPOM Kak CpEJICTBOM
ynpasnenus napopmarmeit (OI1K-5);

— CHOCOOHOCTb MNpPUHUMATh Y4YacTHE€ B pa3pabOTKE CPEACTB TEXHOJOIMYECKOIO OCHAILEHUS
MAaIIMHOCTPOUTENbHBIX mpon3BoacTs (I1K-9).

3namo:

OCHOBHBIE 3aKOHBI T'€OMETPHUYECKOro (OPMHUPOBAHUSA, MOCTPOEHUS M B3aUMHOIO MEPECEUECHHUS
MoJI€Nel IUIOCKOCTH U IPOCTPaHCTBA, HEOOXOAUMBIE JIJISl BHIIIOJIHEHUS UTEHUS YePTEKEeH KOHCTPYKIUA,
pelleHne O3 OHHBIX, METPUUYECKUX 3a/1a4, BBIITOJIHEHUE Pa3BEPTOK IOBEPXHOCTEN;

npeuMyniecTBa rpaduueckoro crocodba ImpencraBieHuss HHPopMaluK; Tpapuueckue Q(OpMBI,
IrpaMMAaTHKY .

Ymemo:

BOCIIPUHUMATh ONTHUMAJIbHOE COOTHOIIEHHE YacTel M IEJIOr0 Ha OCHOBE rpaduuecKux MojemeH,
IPAaKTUYECKU Pea3yeMbIX B BUJIE YEPTEKEH KOHKPETHBIX NPOCTPAHCTBEHHBIX 0OBEKTOB; U CIIOIb30BATh
4epTEX, TEXHUYECKUN PUCYHOK JJIsl TpaUyuecKoro NpecTaBieHNUs TEXHUYECKUX P eLlIeHUl;

ucnoib3oBaTh cranaapTel ECK/l, KOHCTPYKTOPCKYIO TOKyMEHTALHIO (UEPTEKHYIO U TEKCTOBYIO) B
MIPOM3BOACTBEHHOM, MPOEKTHOM M HCCIIENOBATENbCKON paboTax.

Braoems:

OCHOBHBIMH  TOHATHSMHM, CBSI3AHHBIMH C TpaduyeckuM TmpeAcTaBiIeHHEM HHGOpMAIUH
rpaduyeckuMu crocodaMu peleHus METPUYEeCcKUX 3a7ad MPOCTPAaHCTBEHHBIX OOBEKTOB Ha 4epTexax,
METOAaMH MPOELUPOBAHMS U U300pakeHUsI TPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH MPOEKIIUH.

Kparkoe cogepikanue 1M CUMIIMHBI:
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[IpeameT HauepTaTenbHOU reomeTpun. Buasl npoeunpoBanus. KoMIyiekCHbIA 4epTex TOUKH Ha 2
u 3 mockoctd npoekuuil. CBs3b CHUCTEMbl IUIOCKOCTEH NPOEKIMH C CHUCTEMOM MPSIMOYTOJbHBIX
koopauHat. KomiekcHblil ueptex npsimoid. [Ipsgmblie U M10CKOCTH, YaCTHOTO NosioxkeHus. Onpenenexue
HaTypaJdbHOM BEJIMYMHBI OTpe3Ka. B3auMONpUHAMIEKHOCT TOYKM M NOpaAMoil. [naBHble JHMHUM
IUIOCKOCTU. B3anMHoe pacnosiokeHue JByX MNpsAMbIX. OmnpeneneHue BUAMMOCTH Ha KOMIUIEKCHOM
yepTeke. B3auMHOE pacrnonokeHue MpsSMOM M IJIOCKOCTH, ABYX INIOCKOCTeH. llepneHauKyisipHOCTH
OpsSMON U TJIOCKOCTH, ABYX MPSAMBIX, ABYX IUIOCKOCTeH. CrocoObl MpeoOpa3oBaHHs KOMILIEKCHOTO
yepTerka. Croco0 BpaleHHs BOKPYr MpOenupyromux HpsMbix. Crnoco0 BpallleHHs BOKPYT HpPSIMOM
ypoBHs. IlnockonapannensHoe nepemenienne. Crocod 3aMeHBI TUIOCKOCTeW mpoekiuil. OCHOBHBIE
3a/ayy, pelaeMble CrocoOOM 3aMeHbl IIOoCKocTed mpoekuuil. KpuBble JMHUM U MOBEPXHOCTH.
OO6pa3oBanue, 3amaHue W U300pakeHHe moBepxHocTed. [loBepxHOCTM BpamieHus:: KOHYC, cdepa,
nuaHAp, Top. IlepecedeHne mOBEpXHOCTH C MIIOCKOCThIO. llepecedeHne MOBEPXHOCTH C JIMHHEH.
Ilepeceuenne noBepxHocTed. Meron cekymux Imiockoctei. Ilepecedenue mnoBepxHocTe. Merox
KOHIICHTpHUecknX cdep. MeTox KOHIEHTpHueckux cdep. Meromx IKCHEHTpUUECKHX  cdep.
AKCOHOMETPHUYECKHE MTPOEKIIUH.
O6beM yueOHO TN CHUTILTHHBI:
Ounas popma:

Bunpl yaeOHOM paboTHI B 3a4eTHBIX B akanewm.
[1170:07006:0'¢ qacax
OO6masi TPy10eMKOCTb THCIHIJIMHBI 110 Y4e0HOMY ILUIAHY 4.0 144
KonrakTHan padora (KP): 13 48
Jlexmuu (JIex) 04 16
ITpaktuueckue 3ansatus (I13) 0,7 24
JlabopaTopnsbie 3ausTus (J1ad) 0,2 8
CamocrositeabHas padora (CP): 2,7 96
PacuetrHo-rpaduueckue paboTsl 0,9 34
[TonroToBKa K KOHTPOJBHBIM paboTaM 0,6 20
Jpyrue BUabl caMOCTOSTENIbHOW paboThI 1,2 42
Buja kouTposis: 3auer / 3k3amMeH - 3auer
€ OLICHKOM
Bunet yue6HO#M paboThI B 3auetHbIX B actpoHOM.
eIMHULIAX qacax
Oo0uasi Tpy10€eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonTakTHas padora (KP): 1,3 36
Jlexuunu (JIek) 0,4 12
[Tpaktuyeckue 3ansatus (I13) 0,7 18
JlabopaTopHbie 3ausTus (J1ad) 0,2 6
CamocTtositesabHasi padora (CP): 2,7 72
PacueTHo-rpaduyeckue paboThl 0,9 25,5
[TonroToBKa K KOHTPOJILHBIM paboTaM 0,6 15
Jpyrue BUIbI CaMOCTOSITENEHOM pabOThHI 1,2 31,5
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer
C OLICHKOM

4.2 3aounas ¢popma:
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Buner yue6HOM paboTh B 3aueTHbBIX B akagem.
eIMHUTIAX gacax
OO6masi TPy10eMKOCTb THCIHHIJIMHBI 110 Y4eOHOMY ILUIAHY 4.0 144
KonrakrTHas padora (KP): 0,34 12
Jlexuuu (JIek) 0,17 6
[Tpaktnueckue 3anarus (I113) 0,17 6
JlabopaTopnsbie 3austus (J1ab) - -
CamocrositeabHas padora (CP): 3,55 128
PacuetHo-rpaduueckue paboTs 0,94 34
[TonroToBKa K KOHTPOJILHBIM paboTam 0,56 20
Jpyrue BUIbl caMOCTOSTENbHONW paboThI 2,05 74
Buja kouTposis: 3auer / 3k3amMeH 0,11 3auer
¢ OLICHKOM
(4)
Bupl yaeOHOM paboTHI B 3aueTHBIX B actponoM.
eAMHUIIAX Jacax
OO6masi TPy10€eMKOCTb THCIHHUIJIMHBI 10 Y4eOHOMY TUIaHY 4.0 108
KonrakTHan padora (KP): 0,34 9
Jlexmuu (JIex) 0,17 45
[Ipaktuueckue 3anstus (I13) 0,17 4,5
JlabGopaTopHsbie 3ansTus (J1ao) - -
CamocrositeabHas padora (CP): 3,55 96
PacuetHo-rpaduueckue paboTs 0,94 25,4
[ToaroToBka K KOHTPOJIbHBIM paboTaM 0,56 15,1
Jpyrue BUIbI CaMOCTOSTEIIBHON PadoThI 2,05 55,35
Buja koutposs: 3auer / 3Kk3amMeH 0,11 3auer
C OLICHKOM
©)

AHHOTanus padoyeil MporpaMMsl JHCHHUIIMHBI
«JIaGopaTopHbIii NPAKTHKYM IO MpPolleccaM U annapaTaM XHMHUYECKOH TeXHOJIOTrHH»
(b1.B.OZ1.10)

Henb AUCHUIUIMHBI — 3aKpeIJICHUEC 3HAHWN, TONYYCHHBIX TMPU HM3yYCHUH U CIUTUTHHBI
«[Iporecchl 1 anmapaTbl XUMAYECKOW TEXHOJIOTUN» B 00JIACTH OCHOB THIPABIMYECKUX, TETIJI000MEHHBIX
U MaccCOOOMEHHBIX MPOLIECCOB, UYTO HEOOXOIMMO TIpH TMOATOTOBKE OakalaBpoB IO JaHHOMY
HAIPABICHUIO JIJI1 HAYYHO-UCCIIEI0BATENIbCKON U MPOEKTHO-TEXHOJIOTMYECKOM 1eATeIbHOCTH.

B pe3yabTare n3yueHus TUCHUILTHHBI 00y4alomIuiics Mo nporpaMmMe 0aKajlaBpuarTa J10JI2KeH:

Obnadams cnenyromumu obmenpodeccuonansubiMu  (OIIK) u  npodeccnonansabivu  (I1K)
KOMITETCHIIASIMU -

CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JTU CITUTUINH
B nipodeccronanbHoit nesrenbroctu (OITK-1);

CIOCOOHOCTBhIO  HaJlaXXMBaTh, HACTpaWBaTh H OCYMIECTBJISATH MPOBEPKY OOOpYyIOBaHUS U
POrpaMMHBIX CPENICTB B 00JIaCTH MPOU3BOACTBEHHO-TEXHOMOrHUecKoi aestenbroctu (IK-6);

CIOCOOHOCTBIO TIAHUPOBATh M MTPOBOANTE (DPU3UUYSCKUE U XUMUYCCKUE IKCIICPUMEHTHI, TTPOBOIUTH
00paboTKy UX PE3yJbTATOB U OIICHUBATH MOTPEIIHOCTH, BEIIBUTATh TUIIOTE3bl M YCTAHABIMBATH IPAHMIIBI
WX MPUMEHCHHSI, TPUMECHITh METObI MATEMATHUYECKOr0 aHaIM3a U MOJCIMPOBAHUS, TEOPETHUECCKOTO U
9KCIEPUMEHTAILHOTO UCCIICIOBAHMs B 00JIACTH HAyIHO-UCCIIenoBaTenbcKoi Aestensaoctu (I1K-16).
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3name:

I (07

3aKOHBbI IEPEHOCA UMITYJIbCA, TCIIJIOTBI U MACChI;
OCHOBHBIC YPABHCHUSA HpHKHaﬂHOﬁ r'uaApaBJIMKU U 3aKOHOMEPHOCTHU IICPEMCILICHH A )I(PI,Z[KOCTGI‘;I;
OCHOBHBIC 3aKOHOMCPHOCTU HNPOLECCOB OCAXKICHUA, (I)I/IJ'IBTpOBaHI/ISI U TCUCHHA YCPC3 3CPHUCTLIC

3aKOHOMEPHOCTH MacCOoMepeHoca Ui CUCTeM ra3(map)-KuIKOCTh;

(U3MYECKyI0 CYUIHOCTh IIPOLECCOB TEMIO- M MaccooOMEHAa; OCHOBHBIE KHHETUYECKHE

TUIIOBBIC MTPOIIECChI XUMUYECKON TEXHOJOTHH, COOTBETCTBYIOIIME AIMapaThl © METObI UX pacyera.
Yumemn:
OTIPEENSTh XapaKTep ABUKEHUS KUIKOCTEH 1 ra30B;

HCIIOJIb30BATh OCHOBHBIC KMHCTUUYCCKHUE 3aKOHOMCPHOCTH TCIIJIO- U MAaCCOIIEPEHOCA IIpU aHaJIu3¢€
TEIJIOBEIX ¥ MacCOOOMEHHEIX MpoHeCCOB;

COCTaBJISITh MATEPHAILHBIC U TETUIOBBIC OAIAHCHI JUISI CUCTEM ra3 (Iap)-KUIKOCTh;

paccUMTHIBATh MapaMeTPhl HACOCHOT'O, TEIJIO- U MacCOOOMEHHOT0 000pyI0BaHHUS;

COCTaBJATh TCXHOJIOTHYCCKHUEC CXCEMBI U I/I306pa)KaTB Ha HUX OCHOBHBIC allllapaThl;
AHAJIM3UPOBATL OSKCIICPUMCHTAJIbHO ITOJIYUCHHBIC H TCOPCTUYCCKU PACCUUTAHHBIC I10KA3aTCIIN

paboTHI anmapaToB.
Braoemeo:
METOJIOJIOTHEH pacdyeTa THAPOMEXaHHIECKUX, TEIIOBBIX U MaCCOOOMEHHBIX MPOIECCOB;
METOMAMH COCTABJIEHUS TEXHOIOIMYECKHUX CXEM.

KpaTkoe conep:kanue 11 CUMIIMHBI

Haumenosanue nabopamopnuix pabom
n/n

1 | Onpenenennie pexXxUMOB T€UEHUS KHUJIKOCTEH.

2 | W3yuenue npoduiisi ckopocTeil moToka B TpyOonpoBoIe.

3 | 'mapaBmmyeckoe CONMPOTHBIICHUE B TPYyOONpPOBOAaX (METAJUTMYECKOM U CTCKISTHHOM) U
3JIEMEHTaX TPYOOIPOBOAHOM apMaTyphl.

4 | Onpepnenenue ruJIpaBJIndeckoro CONPOTUBIICHUS MPSIMOT0 y4acTKa TpyOOIpoBoJa.

5 | Ompenenennie TUAPABIMYECKOrO COMPOTUBICHHUS B JJIEMEHTaX TPyOOIpPOBOIHOM
apMatypsl (quadparma, IpOCCeNnbHBIN BEHTHIID).

6 | Ompenenennie TUAPOIMHAMHYECKOTO  CONPOTUBIICHHUS CYXOW CHTYAaTOW  Tapesiku
KOJIOHHOTO amnmapara.

7 | OnpeneneHne TUAPABIMYECKOTO COMPOTHBIIEHHUS OpOIIAEMOW CHTYATOW TapesKu
KOJIOHHOT'0 amnmapara.

8 | M3mepenne runpaBIMuecKOro CONPOTUBIICHUS TPYOHOTO M MEKTPYOHOTO MPOCTPAHCTBA
TENJI000MEHHOI 0 aIapara.

9 | KammmbpoBka pacxogomMepa BECOBBIM METOIOM.

10 | M3yuenue XxapaKTEpPUCTHK EHTPOOEKHBIX HACOCOB.

11 | Onpenenenue ko3¢ HUIMEHTA TEILIONEPEaYH B IBYXTPYOHBIX TEII000MEHHHUKAX.

12 | Teruonepenaya B METAITIMUYECKOM M CTEKJIIHHOM KOXYXOTPYOHBIX TEMIOOOMEHH HKaX.

13 | HTeHCUBHOCTH TEIIONEPEAay B MJIACTUHYATOM TEIJI000MEHHHUKE.

14 | U3yuenue mpolecca HECTAIMOHAPHOTO TEMIOOOMEHa B ammapare ¢ MEIaJKod |
HOrPYKHBIM 3MEEBUKOM.

15 | Onpenenenue koA HUIIUEHTOB MACCOOTAAYN B Ta30BOH (a3e Mpu UCTAPEHUU KU JKOCTH B
BO3IYILIHBIA MOTOK WM IpPHU KOHAEHCALIMM Mapa Ha IUIEHKE >KUJIKOCTH B HAcCaJ04HOM
KOJIOHHE.

16 | Onpenenenne kKod(UIIMEHTOB MACCOOTIA4YM B JKUIKOM (a3e mpH 1ecopOIuu AUOKCH 1A
yriepojia U3 BOJbI B INIEHOYHOM KOJIOHHE.

17 | V3ydyeHue COBMECTHOIO TEIJIO- U MacCOOOMEHAa B HAaCaI04YHOM KOJIOHHE.

18 | M3ydenue nporecca NpocToi meperoHKy OMHAPHOH CMeCH M30IPONAaHOI-BOIA.

19 | M3ydenue nporecca MpocToi neperoHKr OMHAPHON CMECH BOAA-3THIICHT IUKOb.
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20 | Mzyuenue mporecca MepruoanIecKoi peKTu(HUKAIH OMHAPHON CMECH 3TaHOI-BOJIA.

21 | Pa3nenenue pacTBOPOB HU3KOMOJIEKYIISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

KUIOKOCTAX.

22 | OnpeneneHre CKOPOCTH CBOOOTHOTO OCAKIACHUS TBEPABIX YACTUI] M BCILIBITHS ITy3bIpEed B

23 | M3yuenue npouecca GUIbTPOBAHUS CYCIIEH3UU.

24 | T'uppoauHaMHKa HEMOJBMXKHOTO U TTCEBIO0KIIKEHHOT'0 36PHUCTOTO CJIOS.

O0bem yueOHOH JTUCUMIIIMHBI:
Ounas popma:

Bunbt yue6HOH paboThI B 3aueTHEBIX B akanewm.
SIMHUTIAX gacax
O0masi Tpya0eMKOCTh JMCUMINVIMHBI MO y4eOHOMY 20 79
IUIAHY
KonrakTHas padora (KP): 0,89 32
JlabopaTopnbie 3ausTus (J1ad) 0,89 32
CamocTtositesbHas padora (CP): 1,11 40
Buja koHTpoOJIsi: 3a4eT/IK3aMeH 3auer
Bunel yuebHOM paboThl B 3auetnsix | B actpoHOM.
eIMHUIAX | yacax
O0masi Tpya10eMKOCTh JTUCHUIUIMHBI MO Yy4eOHOMY 20 54
IJIaHy ’
KonrakTHas padora (KP): 0,89 24
JlabopaTopHbie 3ausTus (J1ad) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Buja KOHTpOJIA: 3a4eT/IK3aMeH 3auer
3aounas popma:
Bunbt yue6HOM paboThI B 3aueTHBIX B akanem.
eMHUIIAX gacax
O6masi Tpya10eMKOCTh JAUCHUIUIMHBI MO Yy4eOHOMY 20 79
IUIAHY ’
KonrakThas padora (KP): 0,22 8
JlabopaTopnsbie 3ausTus (J1ab) 0,22 8
CamocTositesbHas pabora (CP): 1,67 60
Bujx koHTpOJIsI: 3a4eT/IK3aMeH 0,11 3auer
(4)
Bunel yue6HOM paboThl B 3auetnsix | B actpoHOoM.
eIMHUTIAX gacax
O0masi Tpya0eMKOCTh IMCHMILVIMHBI MO y4eOHOMY 2,0 54
ILUIAHY
KonrakTHas padora (KP): 0,33 6
JlabopaTopHbie 3ausTus (J1ad) 0,33 6
CamocrositesbHas padora (CP): 1,56 45
Buja kouTpoJsi: 3auer/3K3aMeH 0,11 3auer
@)

AHHOTauMs padoyeiil MPorpaMMbl U CHUATLTHHBI
«TeopeTu4yeckne OCHOBbI XHMHU4€CKOH TEXHOJOTHH TOIIMBA U YIJIEPOAHBIX MaTEePHAJIOB»
(b1.B.O.11)

Heap DMCUMIVIMHBI — Pa3BUTHE Y CTYJEHTOB HABBIKOB aHAIM3a 3aKOHOMEPHOCTEH C LEJbIO
BBISIBIICHHSI OOIIHOCTU CYTH SIBJICHMH B 00JacTH mepepadOTKM TOIMJIMBA W TEXHOJOTMH YTJIEPOAHBIX
MaTepHaoB.
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B pe3yabrare n3y4eHusi JMCUUILIHHBI 00y4al0LIUiics O MpPOrpaMMe 0 aKajJaBpuaTa 10J2KeH:

Obnaoams cnenyromumu obmenpodeccuonansubiMu  (OIIK) u  npodeccnonanpabivu  (ITK)
KOMIIETEHLUSAMH .

TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O CTPOCHMM BELIECTBA, IIPUPONE XMMHMYECKOM CBSA3M B PA3IMYHBIX
KJ1accaX XMMUYECKUX COSIMHEHUN /I IOHMMAHUs CBOMCTB MATEPUAJIOB M MEXAHM3MAa XMMHUYECKUX IPOLIECCOB,
npoTekaromx B okpyxatoriem mupe (OI1K-3);

CIIOCOOHOCTBIO TPOBOJUTH AHAIU3 ChIPbsi, MAaTEPHAIOB M TOTOBOM IMPOXYKIMH, OCYILECTBJIATH OLIEHKY
pe3ynbraToB anammza ([TK-10);

TOTOBHOCTBIO HCIIONIb30BaTh 3HAHWE CBOWCTB XMMHYECKHX 3JIEMEHTOB, COSMHEHUI U MaTepHalioB Ha UX
OCHOBE JIJTsI peltieHust 3a1a4 npodeccroHanbHoM nestebaocTr (ITK-18);

TOTOBHOCTBIO HM3y4yaTh HAyYHO-TEXHMYECKYIO HH(OPMAIMIO, OTEUECTBEHHBIM U 3apyOeXHBINA OMNBIT MO
tematuke uccienoBanws (IK-20).

3uams:

—COCTaB U (PU3HKO-XMMHUYECKHE CBOMCTBA YIiIepoJa U YIJIepoJHbIX MaTepHajoB;

—COCTaB U (PU3HKO-XUMHUYECKHE CBOMCTBA IPUPOJHBIX YHEPTOHOCUTEEHl;

—TepMOAVHAMUYECKAE M  KUHETHYECKHE 3aKOHOMEPHOCTH IIPOLECCOB  TEPMOAECTPYKLUH
YTIIEPOACOAEPKALIMX BEILECTB;

—HAy4YHbIE OCHOBBI (PU3UKO-XUMHUECKHX MPOIECCOB MOMYUYEHHUS YTIIIEPOAHBIX MAaTEPUAIIOB;

—Hay4HbIE OCHOBBI (PM3UKO-XUMHYECKUX IPOLIECCOB NEPEPAOOTKH IPUPOIHBIX SIHEPrOHOCUTEIEH;

Ymemn:

—ONpeNeNsaTh 10 JaHHBIM METOJ0B (U3UKO-XMMMUYECKUX aHaJIM30B CBOMCTBA yriepoaa u
YTIIEPOJHBIX MAaTEPUAIIOB, IIPEAIIOJIAraTh UX CTPYKTYPY;

—OMpPEeeNsITh MO JaHHBIM METOJ0B (M3MKO-XMMHYECKUX aHAJIM30B CBOMCTBA TBEPIBIX U JKUIKUX
TOILIUB, NPEANOJIAraTh UX CTPYKTYPY;

—OIpEeAeNsITh HAMpPaBJIEHUS MPOTEKAHUS XMMHUUYECKMX IIPOLIECCOB, OCHOBBIBAsICb Ha UX
TEPMOAMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX;

—CaMOCTOATEIbHO OLIEHHUBATh IIpeJioiaraeMble Crioco0Obl nepepadboTKH TOIINBA;

—CaMOCTOATENIbHO OLICHUBATh IIPEAINOIAracMble METOJbl CHUHTE3a YIJIEPOAHBIX MAaTepHUasoB,
OCHOBBIBASICh Ha PEAJIbHBIX JIAHHBIX;

Braoemu:

—IOHSATHSMH O CTPYKTYpE M CBOMCTBAaxX yrjiepoja M YriaepOAHbIX MaTEpHAJIOB JUIs pEIEHUs 3a]a4
npo¢ecCOoHaIbHON ASSITENLHOCTH B paMKaX yriepoaHOM MPOMBI IIIJICHHOCTH;

—Hay4YHBIMH OCHOBAMM CIIOCOOOB IIOJIy4EHHUS YIJIEpOJa U YIVIEPOJHBIX MAaTEpUAIOB C LEJbIO
pelIeHus] BO3HUKAIOMMX (U3MKO-XMMHUYECKUX 3a7ady B TOM UHCIE, BBIXOMSIIMX 3a MPEAeIibl
KOMIIETEHTHOCTH KOHKPETHOTO HAIlPaBJICHHUS;

—HAY4YHBIMH OCHOBaMH CIIOCOOOB MepepabOTKU MPUPOIHBIX HSHEPrOHOCHTENEH MpH peleHUuu
TUIOBBIX MPO(GECCHOHATbHBIX 3a7]a4, a TaKKe HaXOOUTh CIHOCOOBI pEIIeHHUH 3a/lay, BBIXOIAIINX 3a
npeesibl KOMIIETEHTHOCTH KOHKPETHOI'O HAIPABIICHNUS;

3.Kparkoe coaep:kaHue IUCUMIJIMHBI:

Mopnyns 1. IlpuponHbie 3HEPrOHOCUTEIH.

TBepasie roproune uckonaemslie. I'erepoaTomsl B oprannyeckoit Macce yrieil. Knaccugpukanus
yrien.

HedTs. [Ipoucxoxaenue Hedtu u mpupogHoro rasa. I'erepoaromMubie coeinHeHUs He()TH U raza
TexHuueckas xapakrepuctuka Hedred. [Ipupoanblii ras.

Monyinb 2. XUMHU3M U ME€XaHU3Mbl OCHOBHBIX IMPOLIECCOB TEXHOJIOIMH MIPUPOAHBIX
SHEPrOHOCUTEIIEN U YIIEPOAHBIX MAaTEPHATIOB.

OCHOBBI KOJIMYECTBEHHOI'O ITO1X0/1a K XUMUYECKOMY JKCIIEPUMEHTY U TEXHOJIOIMYECKUM
npoueccam

TepMuueckue nporeccol

Katanutnueckue nporeccol

I'mpporenn3anoHHBIE TPOLIECCHI

OxuCINTENBHBIE TPOLIECCHI

lasudukanus yris

Cunressl Ha ocHoBe CO 1 H2
O0bem yueOHOM JUCUMILIUHBI:

79



Ounas popma:

Bunel yue6HOM paboThl B 3auetHbIX B akagem.
eIMHUIIAX gacax
O01mas Tpy10eMKOCTh JHCHHUILVIMHBI 110 Y4eOHOMY IIAHY 6,0 216
KonrakTHas padora (KP): 1,78 64
Jlexuuu (JIex) 1,78 64
[IpakTuueckue 3ansatus (I13) - -
Jlabopatopubie 3ausThs (J1a0) - -
Camocrositeabnas paoora (CP): 3,22 116
Jpyrue Buabl cCaMOCTOSITEIbHON paboThI 3,22 116
Bua koHTpoOJIA: 3a4eT/IK3aMeH 1 IK3aMeH
(36)

Bunet yue6HO#M paboThI

B 3aueTHEIX

B actpoHOM.

eIMHULIAX qacax
O061masi TPY10€MKOCTh IUCIHUILJIMHBI 10 Y4e0HOMY IIAHY 6,0 162
Konraktnas padora (KP): 1,78 48
Jlexmuu (JIek) 1,78 48
[Tpaktuueckue 3austus (I13) - -
Jlabopartopubie 3ausTust (J1ab) - -
CamocTositesbHas pagora (CP): 3,22 87
Jlpyrue Bubl CaMOCTOSTEIBHON paboThI 3,22 87
Bun koHTposs: 3auer/3K3amMeH 1 JK3aMeH
(27)
3aounas opma:
Bunel yue6Ho# paboTh B 3auetHbIX B akanem.
eIMHUIIAX gacax
O01mas Tpy10eMKOCTh JHCHHUILVIMHBI 10 Y4eOHOMY IJIAHY 6,0 216
KonrakTHas padora (KP): 0,5 18
Jlexuuu (JIek) 0,5 18
[Tpaktnueckue 3anarus (I13) - -
JlaGopaTopusie 3ansTust (J1a0) - -
CamocTositesabHasi padora (CP): 5,25 189
Jlpyrue BUIpl CaMOCTOSITENIbHON paboThl 5,25 189
Buja koHTpoJsi: 3a4eT/3K3aMeH 0,25 JK3aMeH

)

Bunbl yaeOHOM paboThI

B 3aueTHBIX

B actponowm.

SAMHUIAX yacax
O01masi TPY10€MKOCTh IUCIHUIJIMHBI 10 Y4eOHOMY IIAHY 6,0 162
KonrtaktHas padora (KP): 0,5 13,5
Jlexuuu (JIek) 0,5 13,5
[Tpaktuueckue 3anarus (I13) - -
Jlabopartopubie 3ausTust (J1a0) - -
CamocrositeabHas paoora (CP): 5,25 141,75
Jpyrue Buabl cCaMOCTOSITEIbHON pabOoThI 5,25 141,75
Buja koHTpOJISi: 3aUeT/IK3aMeH 0,25 IK3aMeH

(6,75)




AHHOTauus padoyeii MPorpaMmMbl JMCHUTIIAHbI
«XuMH4YecKasi TEXHOJIOTHSA TOIJIMBA U yriaepoanbix matepuanos» (b1.B.0/1.12)

Henb 1MCHMIIMHBI — PAa3BUTHE Y CTYACHTOB HAaBHIKOB AHAJIN3A 3AKOHOMEPHOCTEH C LIENbIO BBISBIICHUS
OOILIHOCTH CyTH SIBJIEHMH B 0ONacTd IepepaboTKM TOIUIMBA M TEXHOJOTMM YIVIEPOAHBIX MAaTepUalioB U
¢dopmupoBanre  0a30BbIX 3HAHMN B O00JACTM TEOPUM M TPAKTUKUA HETPAIUIMOHHON IJIA3MOXUMUYECKOM
nepepaboOTKH MPUPOIHBIX SHEPrOHOCHUTENCH, aHAM3a MPEHMYIIECTB M HEIOCTATKOB Pa3IMYHBIX TEXHOJOTHH U
IyTE X COBEPIIICHCTBOBAHMUSL.

B pe3yabTare n3yueHus TUCHUIIHHBI 00Y4AIOMIUIiCS N0 MpPorpamMMe 6aKkajiaBpuaTa J0JI2KeH:

Obnaoams cnegyrommmu npodeccruonansabivu (ITK) kommereHuusmu:

TOTOBHOCTBIO HCIIONB30BaTh 3HAHME CBOMCTB XMMHYECKUX JIEMEHTOB, COSMHEHUNH W MaTepuajioB Ha UX
OCHOBE JIJIs1 peltieHust 3a1a4 npodeccroHanbHoM nestebrocTr (ITK-18);

TOTOBHOCTBIO HM3y4YaTh HAYYHO-TEXHHYECKYIO HH(OPMAIMIO, OTCUECTBEHHBIM U 3apyOSKHBIA OMBIT MO
tematuke uccienoanus (I1K-20).

3uams:

—OCHOBHBIE TEXHOJIOTUU NIEpepabOTKU TBEPbIX IPUPOJHBIX IHEPT OHOCUTEICH;

—cranuu (Tepenesibl) nepepaboTKu TOTUIHB;

—OCHOBHBIE ITapaMeTpbl pabOThl TEXHOJIOTHYECKOT0 000pyA0BaHNUS;

—Hay4HbIE OCHOBBI (PM3UKO-XUMHYECKHUX IPOLIECCOB MOJIyYEHUS YriIepOAHbIX MaTEpPUasoB;

—YCTpOiiCTBA M NpPUHLUI pPabOThl HCHOJIb3YEMOro o00OopyaoBaHUs (M€Y IOJIYKOKCOBaHMUS,
KOKCOBAHUSs, Fa30reHepaTopsl U T.1.);

—TpeOoBaHus, IPEAbIBISIEMbIE K ChIPbIO M MOJy4aeMbIM MPOAYKTaM; aCCOPTUMEHT BBITYCKaeMOi
MPOAYKLUU;

—00JaCTH UCTIOIB30BAHUS MTOTYyYaeMbIX TPOAYKTOB.

—COCTaB U (PU3UKO-XUMHUYECKHE CBOMCTBA YIJIEpOa U YIJIEPOJHBIX MATEPUAIIOB;

—COCTaB U (PU3UKO-XMMUYECKHE CBOMCTBA IPUPOJHBIX SHEPTOHOCUTENEH;

—T€pPMOJMHAMHYECKHE M KHHETHYECKHE 3aKOHOMEPHOCTH IIPOLECCOB  TEPMOJECTPYKLUU
YIIEpOICOICPIKAIIUX BEIIECTB;

—HaYYHBIE OCHOBBI (PU3UKO-XUMHYECKHUX MPOIECCOB MOIYUYEHUS YIIEPOIHBIX MAaTEPHAIIOB;

—HaYYHBIE OCHOBBI (PU3UKO-XUMHYECKHUX MPOIECCOB MEepepadOTKN MPUPOIHBIX YHEPrOHOCHTENEH;

Ymems:

—aHaJIM3UPOBAaTh MPEUMMYLIECTBA M HENOCTATKM KOHKPETHBIX TEXHOJOTHYECKHX CXeM H
TEXHOJIOTUM;

—aHAIM3UPOBATH TEHICHIIUN COBEPIIICHCTBOBAHUS TEXHOIIOTUN TIEpepabOTKH TOILIINB;

—OLICHUBATh BO3MOXXHOCTH KOMIIJIEKCHOW IepepabOTKU TBEPABIX TOIUIMB BO B3aUMOCBSI3U C
BOMPOCAMHU KOJIOTHH, YTUIU3AIUN TPOMBIIIUIEHHBIX OTXO/IOB;;

BU/JICTh MTEPCIEKTUBBI Pa3BUTHUS OTPACIIH;

—OMpEeeNsITh MO JaHHBIM METOJ0B (PM3MKO-XUMHYECKUX aHAJIM30B CBOMCTBA TBEPIBIX U JKUIKUX
TOILJIUB, MPEATNONaraTh UX CTPYKTYpPY;

—ONpeNensITh HANpPaBJICHUS NPOTEKaHUS XUMUYECKHX IIPOIECCOB, OCHOBBIBAsSCh Ha HX
TEPMOJUHAMHYECKHX U KHHETHYECKHX 3aKOHOMEPHOCTSX;

—CaMOCTOATEIbHO OLIEHNUBATh IIPeJIIoaraeMble criocoObl nepepadboTKH TOMIIMBA;

—CaMOCTOATENbHO OIICHWBATh IMpelroiaraeMble METOJAbl CHHTE3a YIJIEPOIHBIX MaTEpHUalioB,
OCHOBBIBASICh Ha PEAbHBIX JaHHBIX;

Braoemu:

—TEeXHUYECKON TepMUHOJIOrHEl B 001acTu epepaboTKU TBEPABIX IIPUPOIHBIX 3HEPrOHOCUTENICH;

—OCHOBAaMH ITPOMBIIIJICHHBIX TEXHOJOT U epepaboTKU TOIINB;

KOJINYECTBEHHBIMU XapaKTEPUCTUKAMU (IIOKA3aTEJIAMHU) TEXHOJIOTUU NepepabOTKU TOIJIMB.

—TOHATHAMH O CTPYKTYpE€ M CBOICTBaxX yriepoja U YIrJIepOJHBIX MAaTepHAIIOB Ui PELICHHs 3a/1a4
poheCCHOHATPHON ASSITEFHOCTH B PaMKaX yriepOIHON MPOMBIIIUIEHHOCTH;

—HAYYHBIMH OCHOBAMH CIOCOOOB IONYYEHHS YriepoAa U YIIEPOAHBIX MAaTEpPHaliOB C IIEINBIO
pelieHnsT BO3HUKAOIUX (U3UKO-XMMUYECKUX 3a/7ad B TOM YHCIE, BBIXOIALIUX 3a TpEAeNbl
KOMIIETEHTHOCTH KOHKPETHOI'O HallPaBJICHUS;

—HAY4YHBIMH OCHOBaMHU CIIOCOOOB MepepabOTKU MPUPOIHBIX HSHEPrOHOCHTENEeH MpH pelIeHUuU
TUTIOBBIX MPO(GECCHOHATBHBIX 3a7]a4, a TaKKe HaXOIUTh CIHOCOOBI PENICHWH 3a/lad, BBIXOISIINX 3a
MpeeITbl KOMIIETEHTHOCTH KOHKPETHOTO HANIPaBIICHUS;
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Kparkoe cogepikanue 11 CUMIIMHBI:

Mogyne 1. CuHTEeTHYECKOE KHMIKOE TOIIUBO. OCHOBHBIE TEPMOJUHAMUYECKHE U KMHETUYECKUE
3akoHOMepHocTH  npoueccos noaydenus CXT nHa npumepe mnpomnecca ®Pumepa-Tpomnma.
Texnonornuyeckue cxembl nosyuyenuss CXKT. Hedpts. Metonsr ee nepepaborku. Ilogroroska Heptu K
nepepaboTtke. [lepBuunas nepepaborka Hegtu. Bropuunas nepepabortka HedTH.

Monyne 2. YriepoiHsle U yriepojcojaepxkaiiie KOMIO3UIMOHHbIe MaTepuaibl. CrlppeBas 6a3za
YIJIEPOAHBIX M YIVIErpaUTOBBIX MAaTEepHUaoB, UX (PU3MKO-XMMHUYECKHe CBOMCTBa. TpaauuuoHHas
TEXHOJIOTHSI TOJY4YEeHUs YIIerpauTOBBIX MaTepHasioB (HAa NpUMEpe D3IEKTPOJoB). TexHuueckuit
yriepoa. TexHonornueckne cxemsl ero nosydyeHus. CopOeHTHI Ha ocHOBE yriieposaa. CXeMbl MoJTydeHHs
akTUBHBIX yriiell. OCHOBHBIE CBSI3YIOLIME MaTepualibl, MCIOJb3yeMble MpPH  MPOU3BOACTBE
yraerpaguToBbix ~— MarepuanoB. CunHte3  anmaszoB. ['padut. TepmopacmmpeHHblii — rpadur.
Pexpucramm3oBanHble W cuiaMuupoBaHHble rpadutbl.  Creknoyriepon. Ilomyuenue, oGmactu
IPUMEHEHUS. YTIEpOAHbIE BOJOKHHMCTbIE MaTepuanbl. [IpMHIMNMAIBHBIE CXEMbl HMX IOJIyYEHUS.
Komno3ununonHele MaTepuaibl Ha OCHOBE BOJIOKHUCTBIX HamoJHHUTeNei. TexHomormueckue cxembl UX
HOJTyYEeHHUS.

Monayne 3. Tepmuueckas mepepaboTka TBepAbIX TOIMB. OCHOBHBIE CIOCOOBI TepepaboTKu
TBepAbIX TorumB. IloaroroBka TOmIMB K mepepaboTKe, yrilenoAroroBka.  HwuskoremmepaTypHas
nepepabotka TophpoB u Oypeix yriei. IloaykokcoBaHue TBEpIbIX NPUPOIHBIX SHEPrOHOCUTENEH.
BricokoremneparypHas nepepaOoTka TBEpIbIX NMPUPOAHBIX 3HEpProHocurenen. l'azudukanus TBepabIX
IIPUPOAHBIX SHEPT OHOCUTEIIEH.

O0bem yueOHOH TUCUUIIIMHBI:
Ounas dopma:

. B 3aueTHBIX B akanem.
Bunel yue6HOI paboThl

SIMHUTIAX gacax
OO0masi TPy10€eMKOCTb TUCHHUIJIMHBI 10 Y4e0OHOMY IIAHY 6,0 216
KonrakTHan padora (KP): 2,22 80
Jlexuunu (JIek) 2,22 80
Jlabopartopusbie 3ansTust (JIad) - -
[Ipaktuueckue 3ausatus (I13) - -
CamocrositeabHas padora (CP): 2,78 100
CaMOCTOSTETbHOE U3YUCHHE PA3/ICTIOB JUCIUILIMHBI 2,78 100
Buja koHTpOJIsI: 3a4eT/IK3aMeH 1,0 JK3aMeH
(36)

. B 3auetnsix | B actponom.
Bunbr yaebHol paboTh

eAMHUIIAX gyacax
OO6masi TPy10€eMKOCTh THCHHIJIMHBI 0 Y4eOHOMY IIAHY 6,0 162
KonrakTHan padora (KP): 2,22 60
Jlexuunu (JIek) 2,22 60
JlabopaTopHsbie 3ausTus (J1ad) - -
[Ipaktuueckue 3anstus (I13) - -
CamocrosrTeabHas padora (CP): 2,78 75
CaMOCTOSTEIbHOE U3YUCHHE PA3IETOB JUCIUILIMHBI 2,78 75
Buja koHTpoOJIA: 3a4eT/IK3aMeH 1,0 9K3aMeH
(27)

3aouHas opma:

B 3aueTHBIX B akanewm.

Bunel yue6HOM paboTsl eTMHULEX qacax
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OO6masi TPy10eMKOCTb THCIHIJIMHBI TI0 Y4e0HOMY TLUIaHY 10,0 360
KonrakTHan padora (KP): 0,5 18
Jlexuuu (JIek) 0,5 18
JlabopaTopHbie 3ansTus (J1ad) - -
[Tpaxktuueckue 3ansarus (I113) - -
CamocTtositesabHasi pagora (CP): 7,25 333
CaMOCTOSTEIbHOE U3YUYCHHE PA3/IeNIOB JUCIIUILIMHBI 7,25 333
Buja koHTpoOJIA: 3a4eT/IK3aMeH 0,25 I9K3aMeH
(9)
B 3auetHbix | B actponom.

Bunel yue6HOM paboTsl eMHUIAX qacax
Oo0uasi Tpy10eMKOCTh JMCUMILINHBI 110 Y4eOHOMY IUIaHY 10,0 270
KonTakTHas padora (KP): 0,5 13,5
Jlexuuu (JIek) 0,5 13,5
JlaGopartopHbie 3anstus (J1ad) - -
[Tpaktuueckue 3ansatus (I13) - -
CamocTtositesabHasi pagora (CP): 7,25 249,75
CaMocTosiTeIbHOE U3yUEHHUE Pa3/Ie0B JUCIUIINHBI 7,25 249,75
Bua koHTpOJIsI: 3a4eT/IK3aMeH 0,25 JK3aMeH

(6,75)

AnHOTanus padoyeii MporpaMMbl JUCHUTLIAHBI
«OCHOBBI NMPOCKTHPOBAHUA TEXHOJOI'MH TOIUIMBA U YIVIEPOAHBIX MaTE€PHUAJTIOB>»

(51.B.0J1.13)

He.ﬂb AUCHUIUIMHBI — PAa3BUTUC Yy CTYJACHTOB HABBIKOB CHCTEMHOI'O aHAJIM3a K IMMPOCKTUPOBAHHIO

XUMUKO-TEXHOJIOTUYECKUX CUCTEM C MO3UIIMHN UX YKOJIOTHIECKON 11e71eco00pa3HocTh, 3G (HEKTHBHOCTH, a
TAaKXE BI)Ipa60TKI/I MCXaHU3MOB IIPOTHO3a ONTUMAJIBHBIX TCXHOJOIMYCCKHUX pemeHHﬁ, MATEMATHUYCCKOI'O
MOJICITUPOBAHMSI U PacueTa IMpOoIeCcCOB.

B pe3yabTare H3yuyeHus AUCHMUIIMHBI 00yYalolMiics MO NporpamMMe 0aKajJaBpHaTa /10 JIKeH:
Obaadamy cnenyronmmu npodeccruonanbubiMu (1K) kommerenusamu:
TOTOBHOCTBIO MCIIOJIE30BaTh 3HAHUE CBOMCTB XMMHYECKHX JJIEMEHTOB, COSIMHEHHI M MAaTCPHAJIOB HA MX

OCHOBE JIUIS1 pelieHns 3a1a4 rpodeccuonanbHoi AestensHocTH (TTK-18);

TOTOBHOCTBIO HM3y4YaTh HAYYHO-TEXHHMYECKYIO HH(OPMAIMIO, OTEUECTBEHHBIM U 3apyOeKHBINA OMBIT MO

tematuke uccienoanus (I1K-20).

Buame:
- IPUHIIHITBI TOCTPOSHMSI SKOTEXHOJIOT Hif;

- OCHOBBI 9KCEPreTUYCCKOI0 U 3KCEProsKOHOMHUYCCKOIro METO10B

aHaJli3a IIponccCoB,

- MCTOAbI MAaTEMATHYCCKOI'O MOJACIIMPOBAHUA U pacu€Ta pCaKTOPOB

Ymemen:

- BBIOpATh PUOPUTETHI B 3a/1a4€ TEXHOJIOTMUYECKOI0 IIPOSKTHPOBAHMUS;

- chopMyTHpPOBATH 33]auy aHAIN3a U CHHTE3a,;

- IIPOrHO3UPOBATh ONITUMAJIBHOC TCXHOJOIHMYCCKOC PCIICHUC,

- BEIOpATh KPUTEPHH OIEHKH U ONTUMHU3AIINY;

- IPEACTABUTh SKOHOMUYCCKYIO OLCHKY OITUMAJIbHOI'O PCUICHU.

- COCTaBHTh MaTEMaTHUYECKYIO MOJICIh TIPOIecca;
- IPOU3BECTH PacyeT MPOIIECCOB B CUCTEMC;
Braoemeo:
- cTpaTeruei MpoeKTHPOBAHMS,
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- KOJIMYECTBEHHBIMU MEXaHU3MaMHM IPOTrHO3a ONTUMAJILHOT O PEILIECHNUS;
- METOAMKaMHU pacueTa KpUTEpUEB aHAJIM3a U O TUMU3ALUY,
- METOAMKAMHU 3KOHOMHUYECKOHN OLIEHKU ONTHUMAaJbHBIX PEIICHUH;
- METOJaMH MaTEMAaTUYECKOTO MOJICIIMPOBAHUS U pacuera anmapaTos;
- METOJHMKAaMU OI[EHKH JOCTOBEPHOCTH PE3yJIbTATOB PacyeTa;
Kpartkoe cogep:xanue JTUCHUITHHBI
Monyns 1. IlpuHuumel  1OCTpOeHUst  3KOoTexHoJoruid.  OmpeneneHue  KOJOTMYECKU
eNIeCO00Pa3HbIX TEXHOJIOTUH. baHK SKOJIOrHYecKy 1eaecoo0pa3HbIX BemecTB. MXaHU3MBbI TOCTPOCHUS
oprann3oBaHHbIX XTC. DTponus uHPOpMAIIUU KaK Mepa MOpsIKa; WHTEepIpeTais HHPOPMAIMOHHOTO
mporecca.
Mopynb 2. OCHOBBI 3KCEPreTHUYECKOr0 M 3KCEProdIKOHOMUYECKOr0 METON0B aHanmu3a. [IHsthe
OKCEPIruM, OKPYKAIOIMIEH Cpelbl; TUIBl OKPYKAIOIIUX Cpel — BEIIECTB OTCYETAa. DKCEPreTHUYECKUE
XapaKTEPUCTUKHU MPOLIECCOB U CUCTEM.

Monayne 3. Marematuueckoe MOJAEIMPOBAHUE U pacyeT peakTopoB. (CTexuoMeTpuyeckue

COOTHOIICHWS ¥ MaTepualbHbI OamaHc. PacueT XMMHYECKHX amnmapaTtoB C HCHOJIb30BaHUE
MaTeMaTHYECKUX MOJIeIeH
O0beM yueOHOI T CHUILTHHBI:
Ounas dopma:
B 3a4eTHBIX B akanewm.
Buanbi yueoHoii padoThl CIIMHILAX gacax
O0mas Tpy10eMKOCTh THCIUILIHHBI 10 y4e0HOMY TJIAHY 3,0 108
KonrakTHan padora (KP): 1,56 56
Jlexuunu (JIek) 1,56 56
JlabopaTopHbie 3ausaTus (J1ad) - -
[Ipaktuueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 1,44 52
KypcoBas paborta 0,25 9
CamocTrosTenbHOE U3yUeHUE pa3IeioB IUCIUTIINHBI 1,19 43
Bua koHTpoOJs: 3aueT/IK3aMeH 3auer ¢
OLICHKOM
B 3auetHbix | B actponom.
Buabi yueOHoli padoThl CIIMHHIIIAX yacax
OO6masi TPy10€eMKOCTb TUCIHUIJIMHBI TI0 Y4e0HOMY TLUIaAHY 3,0 81
KonrakTnas padora (KP): 1,56 42
Jlexuunu (JIek) 1,56 42
JlabopaTopusbie 3ausTus (Jlad) - -
[Ipaktuueckue 3anstus (I13) - -
CamocTtosiTtesabHas padora (CP): 1,44 39
KypcoBas pabora 0,25 6,75
CaMOCTOSITEIbHOE U3YUECHHE PA3AETOB JUCIUILTUHBI 1,19 32,25
Bunx koHTpOJISI: 32a4eT/IK3aMeH 3auer ¢
OLIEHK O
3aouHas opma:
B 3aueTHBIX B akanewm.
Buabi yueOHoli padoThI CITMHHIIIAX yacax
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OO6masi Tpy10eMKOCTh THCIHHIIJIMHBI 10 Y4eOHOMY IUIaHY 8,0 288
KonrakTHan padora (KP): 0,5 18
Jlexuunu (JIek) 0,5 18
JlabopaTopHbie 3ausaTus (J1ad) - -

[pakTnueckue 3anatus (I113) - -

CamocTtosiTesbHasi pagora (CP): 7,39 266
KypcoBas pabora 1,0 36
CamocTosTeNbHOE U3yUEHUE PA3/IeIOB TUCIUTITMHBI 6,39 230
Buja koHTpOJIsI: 3a4eT/IK3aMeH 0,11 3auer ¢

oneHKoii (4)

. B 3aueTHpix | B actpoHOM.
Buabl yueOHoM padoThl

CIMHUIIAX gacax
OO0mas Tpya10eMKOCTh JMCHUILUIMHBI 10 y4eOHOMY IJIAHY 8,0 216
KonTakTHas pa6ora (KP): 0,5 13,5
Jlexuuu (JIek) 0,5 13,5
JlabopaTopusbie 3ausTus (J1ab) - -
[Tpaktuueckue 3ansatus (I13) - -
CamocTtosiTesabHasi padora (CP): 7,39 1995
Kypcosas pabora 1,0 27
CaMOCTOSITEIbHOE U3YyUCHHUE PA3ETIOB JUCITUTLIIUHBI 6,39 1725
Buja koHTpoOJIA: 3a4eT/IK3aMeH 0,11 3auer ¢
oneHkoii (3)

AHHOTanus padoyeii MporpaMMbl JUCIUTNIIHHBI
«MatepuasnioBeneHue 1JI1 TEXHOJIOTMH MPUPOIHBIX SJHEPrOHOCHUTEJIeH M yIIePOAHbIX
MmatepuaJsios» (b1.B.0/1.14)

Leqn AUCHMNIUHBI:

- mpuoOpeTeHne CTyJASeHTaMH 3HaHUH, HEOOXOAUMBIX JJISI CAMOCTOSATEIBHOTO PELIeHUs] BOIIPOCOB,
CBSI3aHHBIX C BHIOOPOM MaTepuajoB 00OPYAOBaHUS MPENNPHUATUNA TOHKOTO OPraHMYECKOr0 CHHTE3a;

- ToJydeHue MHQPOpManuu o (U3NUECKOH CYIIHOCTU SIBJICHHH, NMPOUCXOMANIMX B MaTepuaax,
UCMOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHSIX TOHKOT'O OpPraHMYeCKOro CHHTE3a;

- YCTaHOBJIEHHE 3aBUCHUMOCTH MEXKJAYy COCTaBOM, CTPOCHHEM U CBOIICTBAaMHU MaTepualioB,
UCIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHSIX TOHKOT'O OpPraHMYeCKOro CHHTE3a;

- W3y4YeHHE TEOpPMH U TPAKTHKH PA3IUYHBIX CIIOCOOOB  YIIPOYHEHHS MaTEpUaJIOB,
00ecIeYnBarONX BBHICOKYIO HAJIEKHOCTh M JOJTOBEYHOCTh JAETajell MaIliH, HHCTPyMEHTa M JIPYruX
A3NICIIH;

- O03HAKOMJICHHE C OCHOBHBIMH TpYNIaMU METaJUIMYECKUX W HEMETAUIMYECKUX MaTepualioB,
UCTONB3YEMbIX, B YAaCTHOCTH, B TEXHOJIOTHSX TOHKOIO OPraHMYECKOTr0 CHHTE3a HMX CBOMCTBAMH U
00J1aCTSAMU TPUMEH CHUSI.

B pe3yabTare n3ydeHus JUCHUILTHHBI 00y4alouiics M0 NporpaMMe §aKajJiaBpHuara J0J:KeH:

Obnadams cnegyrommumu npodeccruonansubivu (ITK) kommereHuusmu:

CIIOCOOHOCTBIO MPUHIUMATh KOHKPETHBIE TEXHHYECKUE PEUICHUS IPU Pa3pabOTKe TEXHOJIOTHUECKIX
IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHH C YYETOM DKOJOTHYECKHX TOCIEACTBHNA MX
npumenenus (I1K-4);

CIIOCOOHOCTBIO TPOBOAMTH AHAJU3 CHIPhS, MATEPUAJIOB U TOTOBOH HPOAYKIHH, OCYIIECTBIATH
OLICHKY pe3yibTaToB aHamm3a (I1K-10);

TOTOBHOCTBIO MTPOBOJIUTH CTAHIAPTHBIC U CEPTH(UKAIIMOHHBIC UCTIBITAHUS MaTEPUAIIOB, U3ACIHIA 1
TexHonoruueckux nporeccos (ITK-17);
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TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHNE CBOMCTB XMMUYECKUX 3JIEMEHTOB, COEMHEHUN U MaTEpUaIOB
Ha WX OCHOBE JIJIs pelieHus 3a1a4 npodeccruonanbuoi aesreabHocta (ITK-18).

3namy:

KJ1acCU(UKALUIO, CTPYKTYpYy, COCTaB M CBOICTBa MaTE€pHUaJIOB, MCIOJIb3yEMbIX, B YaCTHOCTH, B
TEXHOJIOTHSIX TOHKOI'O OPraHUYECKOI0 CUHTE3a,;

MapKHUpPOBKY MaT€pUaJIOB, MUCIHOJb3yEMbIX, B YACTHOCTH, B TEXHOJIOTUSAX TOHKOIO OPraHMYECKOro
CHHTE3a 10 POCCUUCKUM CTaHAApTaM;

OCHOBHBIE KOHCTPYKIIMOHHBIE M (DyHKIIMOHAIbHBbIE MaTepuaibl, MPUMEHIEMbIE B 00OpYyI0BaHUU
HOPEANPUATUN TOHKOI'O OPraHMYECKOro CHHTE3a.

YMmerTs:

paloHaNIbHO MoA00paTh KOHCTPYKIIMOHHBIM MaTepuai JUIsi XUMUKO-TEXHOJIOTHYECKOro Mpoliecca
(peaktopa, ammapara, MallUHBI) C YYE€TOM METOJOB 3allMTBl OT BO3MOXKHOI'O BO3JCHCTBUS
TEXHOJIOTHYECKOU CPEJIBL.

Braoemy:

METO/IaMH OIPEJEIICHUs] CBONCTB MAaTepHajioB, HUCIOJIb3yEMbIX, B YAaCTHOCTH, B TEXHOJIOTHUSX
TOHKOI'O OPraHUYECKOr 0 CUHTE3A;

JAHHBIMU IS TIPUHSATUS KOHKPETHBIX TEXHUUYECKUX PElIeHUI MpH pa3pabdoTKe TEeXHOJIOTHYECKUX
IIPOLIECCOB TOHKOI'0 OPraHMYECKOI0 CHHTE3a C TOUKH 3pPEHUs TEXHUKO-IKOHOMHUYECKOH 3ddexTuBHOCTH
9KOJIOTUYECKON O€30IMacCHOCTH.

Kparkoe cogepxanue JuCHUAIITHHBI

MarepuanoBeneHrue Kak Hayka: I[€1H, 3aJa4d U 3HAYECHUE JUCUUIUIMHBI. 3HaY€HUE MaTepHalioB B
Pa3BUTUHU XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB U 0OecedeHNH X 0€30MacHOCTH.

OU3NKO-XUMUYECKHUE OCHOBBI MATEPUAJIOBEACHUS

OCHOBHBIE NOHATUA O CTPOCHUH, CTPYKTypE M CBOMCTBaX MaTepHAIOB. MeToAbl H3y4eHUs
CTPYKTYPBI U CBOICTB MaTepHAaJIOB.

OcHOBBI TeOpHH CIUIABOB. /[narpamMmsl cOCTOSIHMSA CIIaBOB. TepMUHBI U onpeaeneHus. J{uarpammbl
— «COCTaB-CBOMCTBO». Pa30BbIN COCTaB CIIJIABOB. 3aBHCHMOCTh MEXKJY CBOMCTBAMHU CIJABOB M THUIIOM
nuarpammbl coctosinus. [Ipasuno H.C. Kypnakosa.

Merannuyeckre MmaTepralbl.

XKene3o u craBel Ha ero ocHoBe. /lnarpamMmbl COCTOSIHUS Kene30-1IeMeHTUT. KoMmoHeHThI, (a3sl
U CTPYKTYPHBIE COCTaBJISIONINE CTajlel U OEIbIX UyTyYHOB.

VYraepoaucTtble W JIETHPOBAaHHBIE CTald, MapkupoBka. YyryHel cepele, Oenble, KOBKHE,
BBICOKOIIPOYHEBIE, X CBOHCTBA, 00J1aCTh MPUMEHEHUS, MAPKHUPOBKA.

Tepmuueckast oOpaboTka. Teopust M MpaKTUKAa TEPMHUUECKOW M XUMHUKO-TEPMHUECKOW 00pabOTKH
METAJIJIOB U CI1JIaBOB.

I[BeTHBIE METaJUIBI M CIJIaBbl Ha UX OCHOBE, CBOMCTBA, o0jsacTy mpumMmeHeHus. [lopomikoBwie
MeTaJIJIM4YecKre MaTeprasbl. MaTtepuabl ¢ 0COOBIMU AJIEKTPHUECKHUMH CBOMCTBaMHU.

OcHOBBI KOppPO3UHU MeTaUIOB. [ [pMHIIUIIBI U METOABI 3AIUTHI OT KOPPO3HH.

Koppo3us MeTanioB B yCIIOBUSAX TEXHOJIOIMUECKUX CPEl XUMHUYECKUX TPOU3BOJCTB.

[IpyHMOBEl M METOABI 3alMTBl OT KOppo3uu. KOppO3MOHHOCTOWKHE METAJUIMYECKUE U
HEMETAJUINYECKUE MaTepuanbl. Meroasl 3alMThl MallMH M allapaToB HNPEANPHUSITHNR TOHKOrO
OpPraHUYEeCKOro CUHTE3a OT KOPPO3UH.

Martepuanbl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX coequHeHui. CTpoeHue M CBOWCTBA IOJIMMEPOB.
TepMmopeakTUBHBIE U TepMOIJIacTHUHbE NoyuMepbl. CTpoeHue M cBoiicTBa muactMacc. OCHOBHbIE
Pa3HOBUIHOCTH IPOMBIIIJIEHHBIX TOJIMMEPOB U IJIACTMACC. ['a30HaNONHEHHBIE IJTACTMACCHI.

Oco0eHHOCTH CTpPOCHHUsSI, CBOMCTBAa PE3UHOBBIX MaTepHaylioB. Pe3uHBI 0O0IIero Ha3HA4YeHWUs,
CreLHaJIbHbIE PE3UHBI U 00JIaCTU UX IPUMEHEHHUSL.

Jlakokpacounble Matepuasibl (JIKM). OcuoBabeie Buasl JIKM. Kpacku, naku, TrpyHTOBKa,
HInaTieBKa.

CunukaTabie MaTepuaibl. ['padpur. Acoect. CBolicTBa 1 00J1aCTH TPUMEHEHUSI.

OO0mas xapakTepuCTUKa KOMITIO3UIIMOHHBIX MaTepuasoB. J(ucnepcHo-ynpouennsie KM, cioncteie
KM, Bonokuucteie KM. KomnosunmonHele MaTepuaisl Ha METAJUIMYECKON U HEMETAJUINYECKONH OCHOBE.
CAII (cieueHHbI€ aMIOMUHHUEBBIE TOPOIIKH). APMUPOBAHHBIE MTOJMMEPHBIE MaTepUaIbl.

DKOHOMHYECKH 000CHOBAaHHBIN BBIOOP MaTEpHAIIOB.
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Bb160p KOHCTPYKIIMOHHBIX MaTepUaIoOB I 000pyIOBaHUS MPEANPHUATHII TOHKOIO OPraHUYECKOro
CHHTE3a. JKOJIOTUYECKUE U HKOHOMUYECKUE ACIEeKThl MATEPUATOBEACHHS M 3allUThl MaTEpUajoB OT

KOPPO3HH.
O0bem yueOHOH TUCUMIIIMHBI:

Ounas dopma:

B 3aueTHBIX B akanewm.

Bubl yaeOHOM paboThI (112030700 1:0'¢ gacax

O0mas Tpya0eMKOCTh JMCHMILIMHBI MO Y4eOHOMY 30 108
IJIAHY '

KonraktHas padora (KP): 1,3 48
Jlexuun (JIek) 0,9 32
[Tpaktuueckue 3ansatus (113) 0,4 16
CamocTtositesabHast padora (CP): 1,7 60
Pedepar 0,6 20
CaMOCTOsTEIbHOE U3YUEHUE PA3AEI0B IUCIUILINHEI 11 40
Bua koHTpOJISI: 3a4eT/IK3aMeH - 3ader

B 3aueTHBIX

B actponoMm.

Bunel yue6HOM paboThl eNMHULAX yacax
O0masi TPyI0eMKOCTh IHCHUIJIMHBI MO Y4eOHOMY 3,0 81
TLUIAHY
KonTakTHas pa6ora (KP): 1,3 36
Jlexuunm (JIek) 0,9 24
IIpaktuueckue 3ansatus (I13) 0,4 12
CamocrositeabHas pabora (CP): 1,7 45
Pedepar 0,6 15
CaMOCTOSITEIbHOE U3YUECHHE PA3/I€JIOB JUCIHUILUIMHBI 1,1 30
Bua koHTpoOJIS1: 3a4eT/IK3aMeH - 3auer
4.2. 3aounasi popma:
B 3adeTHBIX B akanem.
Bunpl yaeOHOM paboTHI E€IMHUIIAX gacax
O0mas TPya0eMKOCTh AUCHHUILUIMHBI MO Y4yeOHOMY 30 108
IJIaHy '
KonrakTHas padora (KP): 0,33 12
Jlexuuu (JIek) 0,22 8
[Ipaktuueckue 3austus (I13) 0,11 4
CamocTtositesabHnasi pagora (CP): 2,56 92
Pedepar 0,56 20
CaMOCTOsITEIbHOE U3YyUCHUE Pa3/IeNIOB IUCIMIUIMNHBI 2,0 72
Bua koHTpOJS: 3aUueT/IK3aMeH 3auer
0,11 )

B 3aueTHBIX

B actponowm.

Bubl yaeOHOM paboThI eIUHULIAX yacax
O0masi TPpya10eMKOCTh AUCHUIUVIMHBI MO Y4eOHOMY 3.0 81
IJIaHY
KonrakTHas padora (KP): 0,33 9
Jlexuun (JIek) 0,22 6
[Tpaxktuueckue 3ausatus (113) 0,11 3
CamocTtosiTesabHasi padora (CP): 2,56 69
Pedepat 0,56 15
CaMOCTOsITEIbHOE U3YUEHUE PAa3AEI0B IUCIUILINHEI 2,0 54
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Bua koHTpOJIsI: 3a4eT/IK3aMeH 0,11 3auer

(©)

AHHOTauus padoyeil MPOrpamMMbl JUCHUATIHHBI
«MoaenupoBaHue XUMHKO-TEXHOJOTHYECKHUX MPOLECCOB B TEXHOJIOTHH NMPUPOIHBIX
JHEProHOCHUTeJIel U yriepoaHbix marepuanos» (b1.B.O/1.15)

Henp aucnMnmaMHBI — TMOJy4YeHHE OOydyarolMMcs 3HAHUH B 00JacTH KOMIBIOTEPHOI'O
MOJIETUPOBAHUSI XMMHUKO-TEXHOJIOTMUECKHX TPOLECCOB C TMPUMEHEHHUEM COBPEMEHHBIX CHCTEM
KOMITBIOTEpHOM MaTemMaTHKH, B yacTHOCTH MATLAB u VBA, a takxke npuoOpereHre UM MpaKTHIECKUX
HaBBIKOB pa3pa0OTKU JaHHBIX KOMIIBIOTEPHBIX MOJENed C OJHOBPEMEHHBIM pEIICHHEM 3aJa4y
CTPYKTYpPHOU U TapaMeTPHUECKON HICHTUDUKAIINH.

B pe3yabrare u3ydyeHHus IMCHUILIMHBI 00Y4al0NIMICA MO MPorpaMMe 0aKajaIaBpuaTa 10 JKeH:

Obnaoams  crnepyomumu  obmenpopeccuonanbubiMu  (OIIK) u  mpodeccnonansubvu  (I11K)
KOMTICTCHITUSIMH .

BJIa/ICHUEM OCHOBHBIMHM METOAAMM, CIIOCOOAMH U CPEICTBAMH MOJIY4YEHUs, XpaHEHUs, IepepadOoTKU
uH(pOpMaLnK, HaBbIKAMU PabOThl KOMITBIOTEPOM KaK CpeCTBOM yrpaBieHus unpopmanueid (OIIK-5);

TOTOBHOCTBIO NMPUMEHSITh aHAJUTUUECKUE M YUCIEHHBIE METOJBI PEIICHUs MOCTaBIEHHBIX 3ajady,
UCIOJIb30BaTh COBpEMEHHbIe MH(OPMAIlMOHHBIE TEXHOJIOTHH, MPOBOAUTH 00pabOTKy HMH(OpMAINH H
UCIOJb30BAaHUEM MPHUKIATHBIX MPOrPAMMHBIX CpPEIACTB cdepbl MpoPecCHOHANBHON esSTelbHOCTH,
UCIOJb30BaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJOTMM U 0a3bl JaHHBIX B CBOEH MpodeccHoHaIbHOU
JEeSTENIbHOCTH, TMaKeThl NPUKJIAAHBIX HporpaMMm i pacyéTa TEXHOJOIMUECKUX [apaMeTpoB
obopynosanus (ITK-2);

CIOCOOHOCTBIO HaJlaXXUBaTh, HAcTpauBaTb M OCYLIECTBJSITH IPOBEPKY OOOpyHOBaHUA U
nporpammubix cpezacts (ITK-6);

3namy:

METOJbl TOCTPOCHUS SMIUPUYECKUX (BEPOSITHOCTHO-CTATUCTHUECKUX) M (DU3HKO-XMMHYECKHX
(TeopeTruecKux) MojieN el XUMUKO-TEXHOJIOTHYECKIX MPOIIECCOB;

METO/bl UIAECHTU(PHUKAUU MATEMAaTUYECKUX OMHCAHUNM TEXHOJOIMYECKHX IPOLECCOB HAa OCHOBE
OKCMEPUMEHTANbHBIX JIaHHBIX; METOABl ONTHUMM3AIMM XHMHUKO-TEXHOJOTHYECKHX IPOILIECCOB C
MPUMEHEHUEM SMITUPHYECKUX U/WIH (PU3UKO-XUMHYECKIX MOJIETICH.

Ymemo:

MIPUMEHSITh U3BECTHBIE METO/Ibl BBIYMCIUTEIbHOW MATEMAaTUKU U MAaTEMAaTUUECKOM CTaTUCTUKU JJIs
pelieHusT KOHKPETHBIX 3a/Jay pacyera, MOJEIMPOBAaHMS, HACHTU(GUKAIMM U ONTUMHU3ALUU TIPU
UCCIIEZIOBAHNHU, TPOEKTUPOBAHUH U YIPABICHUH MPOIIECCAMU XMMHYECKON TEXHOJIOTHUHU, a TaKKE YMETb
UCIOJb30BaTh B CBOCH MPAKTUUYECKOW NESITENbHOCTU JJIsl JOCTHIKEHHS 3TUX Ieel M3BECTHBIC MaKeThl
MPUKJIAIHBIX ITPOTPAMM.

Braoemy:

METO/IaMH MAaTEMaTHYEeCKOM CTAaTHCTHKU JUIsi 0OpabOTKH pPEe3yJIbTaTOB AKTHUBHBIX U TMACCHBHBIX
9KCHEPUMEHTOB, a TaK)Ke METOJaMHU BBIYMCIUTEIbHON MaTeMaTHKU AJIS pa3paldOTKU M peanu3aluy Ha
KOMIIBIOTEpPAaX  aJIrOPUTMOB  MOJENUPOBAHUS, HICHTUGUKAIUKM W ONTUMHU3AIMH  XHUMHKO-
TEXHOJIOTMYECKUX ITPOLIECCOB;

KparTkoe cogep:xanue IuCHUIIHHBI:

1. OcnosHvie npunyunvl KOMHbIOMEPHO20 MOOEIUPOBAHUS XUMUKO-MEXHOIOSUYECKUX NPOYECccos
(XTII). MaremaTU4ecKue OHOMIUPUUYECKUE, MaTeMaThudyeckue (U3HKO-XUMHUYECKHE MOJIETHd U
KOMIIBIOTEPHOE MoOJenupoBaHue. JleTepMUHUPOBAHHBIE M BEPOATHOCTHBIE MATEMAaTUYECKUE MOJEIH.
[IpumeHeHne MEeTOJ0JIONMM CHCTEMHOI'0 aHajd3a JUlIsl peuleHus 3aaad mopaenupoBaHus. [Ipumenenue
NPUHIUIIA «YEPHOTO SIIIMKA» MPU MATEMATUYECKOM MOEIUPOBAHUU. ABTOMATU3UPOBAHHBIE CHCTEMBI
npukiagHod  uHpopmatuku. Mepapxuueckas CTPyKTypa XMMHMYECKMX IPOU3BOACTB M  HUX
MaTeMaThyeckux Mozneneil. I[IpuMeHeHne KOMIBIOTEPHBIX MoOJened XHUMHUYECKHUX IMPOLECCOB U
aHaiM3a, ONTUMHU3ALMU M CHHTE3a XUMHUKO-TEXHOJOTMYecKUX cucreM. OCHOBHBIE MpPHEMBbI
MATEeMaTUYECKOT0  MOJCIMPOBAHUS:  OMIUPUUYECKHH, CTPYKTYpHBIH  ((PU3HKO-XMMUYECKHI) U
KOMOWHUPOBAaHHBIN (TeopeTndeckuii). [locTpoeHne craTHUecKUX M JUHAMUYECKUX Mojeneld. Pemenue
npsAMbIX 3a7a4. [IpoeKTHBIN U MOBEpOYHbIH (OLIEHOUHBIN) pacueT npoleccoB. Pemenne oOpaTHbIX 3a1a4.
[TapameTpuueckass u CTPYKTypHas UIeHTH(HUKALUMS MaTEMaTHYECKUX MoOjeleld. YCTaHOBJICHUE
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aJIeKBATHOCTU MaTeMaTH4ecKux wmozenei. CrpaTeruss NpPOBEAEHUS PACUYETHBIX HCCIEIOBAHUN U
KOMIIBIOTEPHOI'0 MOJEIUPOBAHHUS PEaIbHBIX IPOLIECCOB.

2. [locmpoenue smnupudeckux mooenet.

dbopMynMpoBKa 3aJayd  anNpPOKCHUMAIIMU  JaHHBIX ISl  OMHMCAHUS  HKCIIEPUMEHTAIBHBIX
3aBHCHUMOCTEH M TOJYYEHHS] SMIMPUYECKUX MOJENIEH MpoueccoB. Buabl KpuTEepHeB anmpOKCUMAIIUU.
Kpurepuii MeTona HauMeHbIIMX KBaApaToB. PemieHue 3agauv annmpoOKCUMAIMU [JI1 HEJIMHEHHBIX H
JUHEHHBIX IO TapaMmeTrpaMm Mojeied. MarpuyHas GOpMYIMpPOBKA 3aJadyd  anlpOKCHMAIIUH.
AHaTMTUYECKUN U alIrOPUTMUYECKUN MOAXO/bI I PEIICHUs 3a/1aul allpOKCUMALUU JUIsSl JTMHEHHBIX U
JMHEapU30BaHHBIX MOJIEEH METOJOM HAMMEHbIINX KBAIPATOB;

3aKOH HOPMAJIbHOTO paclpe/iesieHus] JJIsi BEKTOPHBIX CIyYalHBIX BEIMYMHBI U OMNpPENENICHHE UX
YUCIOBBIX XaPaKTEPUCTHK. MaTeMaTHYeCKOE OXKHUJAHWE W JHUCIEpPCUs JIsI BEKTOPHBIX CIIy4aWHbBIX
BEJIMYMH. J[MCIEpCUOHHBIA U KOPPENISIMOHHBIN aHanu3. [loHATHs nucnepcuu BOCHPOM3BOJIUM OCTH U
aZCKBaTHOCTH, a TaKXKe OCTaTouyHoi aucrnepcuu. OrmnpeneneHue BBIOOPOYHBIX KOIPPHUIIHMEHTOB
KOppesiuu U Kod(puiimeHta MHOKECTBEHHOM Koppessiuu. CTaTUCTUYECKHUI MOAXOA K ONpPEeeTICHUIO
OLIMOOK ¥ MOTPEUIHOCTEN B SKCIEPUMEHTAIbHBIX TOUKAX U3MEPEHUI;

PErpecCUOHHBIN U KOPPETALMOHHBIA aHANU3 JUJIA MOCTPOCHUS AIMIIUPUUECKUX MOJEJIEH Ha OCHOBE
JaHHBIX TACCUBHOrO SKcrepuMeHTa. [loHaTusa GyHKIUM OTKIMKA U GakTopoB. OCHOBHBIE TOMYLICHUS
PErpECCHOHHOI0 M KOPPENALUOHHOI0 aHanu3a. Kputepun npoBepku OJIHOPOAHOCTH aucnepcuii. Beidop
BHJIa YpaBHEHUU PErpeccHH, a TaKKe ompeneieHne KOd(P(UIHUEHTOB PETrPecCHH U MX 3HAYUMOCTH C
ucnosib3oBanueM kputepus CrbrogeHTta. [lpomeaypa HCKIIOUEHUS HE3HAYUMBIX KO3 (OUIIMEHTOB
perpeccun. OnpeneneHue aIeKBaTHOCTH PErPECCHOHHBIX MOJIENEH C MOMONIbIO KpuTepus duiiepa;

OCHOBHBIE TIOJIOXKEHHUS TEOpPUM IUTAaHUpOBaHMs dKcrepuMeHToB (I): momHbBIA  akTOpHBIN
skcnepuMeHT (I1DD) u 06pabdoTka ero pe3ynpraToB. ONTUMANbHBIE CBOMCTBA MATPHUIIBI IIIAHUPOBAHUS U
CBOWCTBO oOpTOroHanbHOCTH. OmnpeneneHue Kod(GGUIMEHTOB MOJeiei, MX 3HAYMMOCTH U IPOBEpKa
aJICKBaTHOCTHU ypaBHEHHS perpeccuu. CBOWCTBO poTaTabenbHOCTH MOJHOTO (PaKTOPHOTO SKCIEPUMEHTA;

OCHOBHbI€ TIOJIOKEHUS TEOPUU IUTaHUPOBaHMs FKcrepuMeHTOB (II): opToroHanbHbIN LIEHTpaJbHBIN
kommnozunronubii mian (OLIKIT) skcmepumenToB M 00paboTka ero pesynbratoB. ObecneueHue
OpPTOTOHAJBLHOCTH MAaTPHIIbl INIAHUPOBAHUS U OINpEAEICHUE BEIUYUHBI 3B€3AHOr0 mieya. Onpenenexue
KOO (PPHUIIMEHTOB MOJENH, UX 3HAYMMOCTH W OIICHKa aJIeKBaTHOCTH ypaBHEHUS perpeccuu. PacderHoe
BBIYHMCIIEHUE KOOPIMHAT TOUKU ONTUMYMa (SKCTpEMyMa);

ONTUMU3AIMS SKCIEPUMEHTAIBHBIX HMCCICAOBAHUI € NpUMEHEHHueM wmeroaa bokca-BunbcoHa.
OCHOBHBIE MOAXOABl K ONTUMHU3AIMU SKCHEPUMEHTAIbHBIX MCCIECAOBAHUN. OKCIEPUMEHTAIBHO -
cTaTucTHYeckuii Meroa. CTpaTerus OBIKEHUS K ONTUMYMY IeieBOd (yHKIuHM ((PYHKIIMH OTKJIIMKA)
TPaIMEHTHBIM METOJO0M. KpuTepuu JOCTHKEHHS «IIOYTH CTAIIMOHAPHOM 00JIACTH» U METOJbl YTOUYHEHUS
MOJIOKEHUST ONITUMAJIBHON TOYKH B ()aKTOPHOM ITPOCTPAHCTBE.

3. [locmpoeHnue Gusuxo-xumuueckux mooenet.

3Tanbl MAaTEMATUYECKOr0 Mo eaupoBanus. DopMynupoBKa runoTes3, NOCTPOEHUE MATEMAaTHYECKOT O
OIKCaHus, pa3padoTKa MOAEIUPYIOIIEro alropuT™Ma, MPOBEPKa aIeKBATHOCTH MOZEIU U UACHTU(UKALIHS
UX IIapaMeTPOB, pacyeTHbIC UCCIIEOBAHUS (BBIUHCIUTENBHBIN SKCIIEPHUMEHT);

COCTaBJICHME CUCTEM YpaBHEHMH MaTEMaTHUYECKOIo ONMCAaHUS MPOLECCOB U pa3paboTka (BbIOOD)
AJIrOPUTMOB WX pEUICHUs. BIOYHBIM NMPUHLUN TMOCTPOCHHUS CTPYKTYPHBIX MATEMATHYECKUX MOJEICH.
O6o0mIeHHOEe OmMHMcaHWe ABUKEHHUS TOTOKOB (a3 B ammapatax C IOMOIIBIO THUIPOJAHAMHYECKHX
MoJieNiel, YYUTBHIBAIOLIUMX COCPEIOTOUYEHHbIE M pacHpelesieHHble MCTOYHHUKU BEIECTBA W SHEPruu
(TenoTsel). JIokambHBIE MHTEHCUBHOCTH HCTOYHHKOB BEIIECTBA M TEIIOTHI B TOTOKAX, COOTBETCTBYIOIIHE
pa3NMUYHBIM (HU3NKO-XUMHUYECKUX MporeccaM. OCHOBHBIE THIIBI YPAaBHEHHI MaTeMaTH4€CKOTO OIUCaHUs
XUMUKO-TEXHOJIOTUYECKUX TIPOIECCOB — KOHEYHbIe, OOBIKHOBEHHBIC aAuddepeHnanbHpie U
nuddepeHnranbHble ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX;

MAaTEMAaTUYECKOE MOJICTMPOBAHUE CTAIMOHAPHBIX M JMHAMHUYECKUX PEKHUMOB THIPABINYECKHX
MPOIIECCOB B TPYOOMPOBOIHBIX CHCTEMaX, II00aNbHBIE U IEKOMITO3UIIMOHHBIE METOIBI PELICHHS CHCTEM
HEIMHEHHBIX YpaBHEHUM, a TakKe SBHbIE W HESABHBIE METOAbl UHCIEHHOIO pEUIEHUS CHUCTEM
OOBIKHOBEHHBIX U] PepeHuanbHbIX ypaBHeHnid. CocTaBlieHNe ypaBHEHUH MaTeMaTHYECKOr0 OMUCaHUs
nporecca. [loctpoenne WH(POPMAITMOHHBIX MATPHUIl MAaTEMAaTHYECKHUX MOJeNed njis BhIOOpa oO0I1ero
aNrOpUTMA PEIICHUS] — MOACIUPYIONIEro alropuTMa. Peanuzanus airopuTMOB pElICHUs] HEMMHEHHBIX U
OOBIKHOBEHHBIX U PepeHIHANIBHBIX ypaBHeHHH. Onucanue ctanuoHapHbiXx pexumoB XTIT ¢
MIPUMEHEHUEM CHCTEM JIMHEHHBIX W HEJIMHENMHBIX ypaBHEHUW. VTepallMOHHBIE AJITOPUTMBI PELICHUS.
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[TpumeHnenue MeToa0B MPOCThIX utepanuii u HeoToHa-Padcona must monyuenus pemenus. [Ipobiema
CXOAMMOCTH Ipolecca peuieHus. /[eKOMIO3UIIMOHHBIA METOJ PEIICHUs CIOKHBIX CUCTEM KOHEUYHBIX
ypaBHeHuil. [TocTpoenne nHGOPMAIIMOHHON MAaTPUIBI Ui BBIOOpA ONTUMAJIbHOTO ajiropuTMa pelieHus
3anaun. [loHsATHE XKecTKOCTH cucTeM Iu(@epeHnanbHbIX YPaBHEHUH U KPUTEPUM >KECTKOCTH. SIBHbIE
(ObICTpBIC) W HEsBHBIC (MEIJIEHHBIE) METOABI pemieHus. MeToabl mepBoro (MeTon Jiiepa), BTOPOTo
(MomuuIMpOBaHHBIE METOABI Diiiepa) U yeTBepToro nopsaka (meron Pynre-Kyrra). Onierka To4HOCTH
METOA0B — OIMOOK yceueHus. IlepexomHble OIMMOKKM U OIIMOKU OKPYIJICHUS TPH YUCICHHOM
UHTErpupoBaHuU uddepeHnanbHbix ypaBHeHUH. CrnocoObl obOecrnedeHus CXOAWMOCTH pEelIeHHUs
3agaun. [IpuMeHeHHe HESBHBIX METONOB Ul peIIeHHs JKECTKUX CHUCTeM Ju(depeHInaIbHbIX
ypaBHeHMIl. OnpeneneHuss Imara HMHTETPUPOBAHMS HTEPAlMOHHBIM MeroaoM. MeronoB KpaHka-
Hukonscona (MeTox Tparnenuii);

MaTeMaTU4YeCKOE€ MOJEIMPOBAHNE CTAlMOHAPHBIX PEXUMOB IPOLECCOB TEIIONEpENaul B
IUIACTUHYATBIX M 3MEEBUKOBBIX TEIUIOOOMEHHHMKax. MaTemMaTHueckoe OIUCaHME IPOLECCOB C
IIPUMEHEHUEM MOJIENE H1eaJbHOr0 CMEIEeHHs] U BbITeCHEHUs. BbiOop U rpaduyeckoe npencraBiieHUe
aNropuTMOB pemieHus. [Ipumenenne cranaapTHRIX METOAO0B BBIYUCINUTEIbHON MAaTEMATUKH IS PEILIECHUS
3ajay;

MaTEMaTUYECKOE MOJEIMPOBAHUE CTALMOHAPHBIX PEXKUMOB IPOLECCOB TEIUIONEpPENaauYu B
OPSIMOTOYHBIX U MPOTUBOTOUYHBIX TPYOUATHIX TEMJIOOOMEHHHKOB, pemieHue 3amaun Komm u KpaeBoi
3aJa4yd  IpU  UHTETPUPOBAHUM  CHCTEM  OOBIKHOBEHHBIX  JU((epeHLHaTbHBIX  ypaBHEHUI.
MaremaTnyeckoe ONMCaHUE IIPOLIECCOB C NMPUMEHEHHEM MOJEIEH HACAIbHOrO BBITECHEHMS. PenieHue
3anaun Kommm u kpaeBoit 3anaun. IIpeacTaBienue airopuTMOB BBIUKUCICHUN B BUJIE MH(OPMALIMOHHON
MaTpUIBl CUCTEMbl YpPaBHEHUN MAaTEeMaTUYECKOTO OMHCAHUS U OJIOK-CXeM pacdyeToB. MaTeMaTH4ecKoe
onucanue XTIl ¢ mpumeHeHHEM cHCTeM OOBIKHOBEHHBIX AMQepeHlnaIbHblX ypaBHeHUi. Onucanue
00BEKTOB C pacmpeleeHHBIMH B MPOCTpaHCTBE mapameTpamMu. PopMylIMpoBKa HadaJbHBIX U KPAaeBBIX
YCIIOBHM 3a1au penieHus. UMcCieHHbIM anroput™ 1-ro mopsaka mis pemenus 3anadn Komm. Merton
«TIPUCTPENIKU» IJIs1 PELIECHUs KPaeBOW 3a/1auu;

MaTeMaTU4YeCKOE MOJEIMPOBAHNE CTAlMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX € MELIAIKOMU.
Onucanue MUKPOKMHETHYECKUX 3aKOHOMEPHOCTEW MPOTEKaHUSI MPOU3BOJIBHBIX CIOXKHBIX XUMHUYECKUX
peakiuii B KuAKOH (aze JUIsi MHOTOKOMITOHEHTHBIX cucTeM. OmpenereHHue KIHYeBBIX KOMIIOHEHTOB
CIIOKHBIX XUMHUYECKUX PEAKIMHA ¢ MPUMEHEHHEM METOAOB JMHEHHON aireOpbl - PAaHTOB MaTpHIl
CTEXMOMETpPHUECKHX Kod(p(duuneHToB peakuuu. MaTeMaTHdecKoe ONMMCaHUE PEAKTOPHOIo Ipolecca C
pyOamkoii i TpOU3BOJILHON CXEMbI MPOTEKAHMSI XMMUYECKOM peakiuu. BbIOOp aaropuTMoB perieHus
3aJ]a4¥ ¢ MpUMEHEHHEeM HH(OPMAIIMOHHOW MAaTPHUIIbI CUCTEMBl y paBHEHHIM MaTeMaTH4YEeCKOTr0 ONMUCAHUS U
IPEACTaBJIEHUS AT OpUTMa PELIECHHSI C TOMOLIbIO OJIOK-CXEMbI pacyeTa MpoILecca;

MaTeMaTU4eCcKOe MOJCIMPOBAHUE HECTAlMOHAPHBIX PEXKHUMOB IIPOLECCOB B peakTopax ¢
Memanko. MaremMarnueckass MOCTAaHOBKA 3aJauyd U1 PEAKIHMH C MPOU3BOJBHON CTEXHMOMETPUUYECKOU
cxemoi. @opmynarpoBka 3anaun Ko — 3a1a4m ¢ HauanbHBIMM YCI0BUSMU. Pa3HOCTHOE NpencTaBieHne
CHCTeMbl OOBIKHOBEHHBIX IU(depeHnunanbHbix ypaBHeHuH. [locTpoeHre MHPOPMALMOHHONW MAaTpPHUIIBI
Uis BblOOpa anropuTMa pemieHus. ['paduueckoe mpencraBieHHE ajiropuTMa pelIeHds B BHUAE OJIOK-
CXEMBbI pacuera;

MaTeMaTUYECKOE MOJEIMPOBAHUE CTAl[MOHAPHBIX pEKUMOB B TpyOuaThIX peakTopax ¢
IPSIMOTOYHBIM M IIPOTUBOTOYHBIM JIBM)KEHHEM TEILNIOHOCHUTENEH. MareMaTndeckas MOCTaHOBKA 3aJa4d
JUIsL PEaKUMU C KOHKPETHOH cTexuoMeTpuyeckod cxemou. @opmynupoBka 3anaun Komm — 3amaum c
HayaJbHBIMU YCIOBUSMU M KpaeBOM 3ajauyd — 3a7aud C KpaeBbIMM YCIOBUsIMU. Pa3HocTHOE
MIPE/ICTaBJICHHUE CHCTEM OOBIKHOBEHHBIX  TU(QEpeHIINaNbHBIX  yYpaBHCHHIA. [TocTpoenue
MH(GOPMAIIMOHHBIX MAaTpHUI] JJIsI BbIOOpa aIropuTMOB pemieHus. ['paduueckoe mpeacTaBieHUE
AJITOPUTMOB PEIICHUs B BUJIE OJI0K-CXEMBI pacyera;

MaTeMaTUYeCKOEe MOJIEIMPOBAHNE HECTALlMOHAPHBIX PEXUMOB MPOLIECCOB B TPYOUATBIX peaKkTopax
U YHCICHHBIC aITOPUTMBI IUCKPETH3AIMH I pelieHus cucteM AuQQepeHInaIbHbIX ypaBHEHHH C
YaCTHBIMHU TNPOM3BOAHBIMH. MaTemaTtudyeckass IOCTAaHOBKA 3aJaud JUlsl PEaKUMM C KOHKPETHOM
CTeXuoMeTprueckoi cxemoi. opMynrpoBKa HayaldbHBIX U TPAaHUYHBIX ycinoBui. JuddepenimanbHbie
ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX - SJUIUIITUYECKOr0, TapaboINuecKoro U runepooJInIecKkoro TUIIOB.
ANTOpUTMBI pelleHuss ypaBHEHHUH mMapabonnyeckoro Ttuma. MaremaTHueckas MOJENb XUMHYECKOIro
MpeBpalleHUs B U30TEPMUUECKUX YCIOBHIX JI HECTAllMOHAPHOrO Mpoliecca B TPyOUaThIX ammapaTax
y4ETOM MPOAOJBHOTO TEPEMEIIMBAaHUS U C TNPUMEHEHHEM OJHOomapaMerpuueckoi auddQy3noHHon
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MOJIENU JJIsl OMMCaHUs THAPOAMHAMHYECKONW 0OCTAaHOBKH B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PEIIEHUS
B BHJI€ CHCTEM HEIMHEHHBIX YypaBHEHHiI, a TakKe OOBIKHOBEHHBIX AH(QEepeHIHaNbHBIX YpaBHEHUM
IIEPBOr0 U BTOPOT'O MOPSJIKOB;

MaTeMaTU4eCKO€  MOJEIUPOBAHME  CTALMOHAPHBIX  PEXKUMOB  IIPOLIECCOB  HEMPEPBIBHON
MHOIOKOMIIOHEHTHOM  pekTuHuKanuu U abcopbuuu. MaTemaTnyeckoe ONHMCAaHHE Ipolecca
MHOI'OKOMITOHEHTHOH peKTH(HUKALlMU B TapesbyaTol KoJoHHE. MoaenupoBanue (a30BOro paBHOBECUS U
IpoIecca Maccorepeayn Ha TapeikaXx B MHOTOKOMIIOHEHTHBIX CHCTeMaX. YUeT TerIOBhIX 0aJaHCOB Ha
Tapelkax IpU MOJCIMPOBAHUU IIpolecca B PEKTU(PUKAIMOHHONH KOJIOHHE. JleKOMITO3MIIMOHHBIN
QITOPUTM pacdeTra Tmpoliecca peKTH(PUKAIMK B KOJIOHHOM ammapate. MaTeMaTH4ecKoe OIMHCaHue
mporecca MHOTOKOMIIOHEHTHOM a0OcopOumm B HacagOdHOM KoJoHHE. MojaenupoBaHue Tmpoiiecca
MHOT'OKOMITOHEHTHOM Macconepeadd B CEKUUSIX HAcaJ0YHON KOJOHHBI. AJTOPUTM PEIICHHS KpaeBou
3a/1a4yM JUIsl MOJIETTMPOBaHus Ipolecca abcopOIMK B HacaJ0OYHOW KOJIOHHE.

4. OcHosbl onmumusayuu XUMUKO-mexXHOI02U4EeCKUX NPOYeccos:

pellieHre 3a1ad ONTHUMM3AaLUUA C TEPMOJAMHAMUYECKUMH, TEXHOJIOTMYECKHUMH, YKOHOMHUYECKUMHU,
TEXHUKO-)KOHOMHUYECKUMH M  DKOJIOTMYECKUMH  KPUTEPUSMU  ONTUMaJIbHOCTH. OnTuUMalbHbIE
pecypcocoeperatone XTII. Beibop kputeprueB onTuManbHOCTH (1efeBbIX GyHKIHI). DopMyanpoBKka
MHOTOKPUTEpPHAILHON 3amaun ontuMu3zanuu. OcoOEHHOCTH peuleHHs] ONnTHUMM3AIMOHHBIX 3amay XTI
OpY HAIMYMHM HECKOJBKUX KPUTEPHUEB ONTHUMAJILHOCTH, OBPAXXHOM XapaKTepe IeNeBOil (QYHKIUU U
HaJM4MK OIpaHUYEHUN 1-ro u 2-ro pona;

AJIrOPUTMBI OJHOMEPHOM M MHOIOMEPHOM ONTHUMHU3ALMU. METOAbl CKaHMPOBAHMS, JIOKAJIU3ALUU
IKCTPEMYyMa, 30JI0TOro cedeHuss u uucen PuOoOHAuM B cCilyyae OJHOMEPHOW oNTUMHU3ALUU. MeToabl
MHOTOMEPHOW ONTHUMH3allMM HYJEBOr0, IEPBOrO U BTOPOro NopsakoB. CHUMILIEKCHbIE, CIydalHbIE U
rpaleHTHBIE METO/Ibl MHOTOMEPHOI onTuMHu3anuu. Metof mrpadHbiX GyHKIIHA.

5. 3axmouenue:

IIpUMEHEHNEe KOMIBIOTEpHBbIX Moaened XTI npu mpoekTHpOBaHUM XUMUYECKUX IIPOU3BOJICTB — B
CAIIP. 3amaun cuctem asToMaTuupoBaHHoro mnpoektupoBanus (CAIIP) u cTpykTypa cucrem
KOMIIBIOTEPHOTrO mpoekTupoBaHus. MupopmanumonHoe u wmatematuuyeckoe obecrneuenue CAIIP.
ABTOMaTU3MPOBAHHOE MPOCKTUPOBAHKE C MPUMEHEHUEM KOMIbIOTEPHBIX Mojenei XTII;

MpUMEHEHNE KOMIBIOTEpHBIX Moaenei XTIl npu ynpaBiieHHH TEXHOJIOTMYECKUMU MPOLIECCAMU — B
ACVYTII. Komnsiorepnoe monenupoanue XTIl B pexume peanbHoro BpemMeHH. CHUCTEMBI MPSIMOro
i (ppoBOro (KOMIBIOTEPHOTO) YIIPABJICHHS TEXHOJIOTHYSCKUMU Tipoiieccamu. OCOOCHHOCTH peann3auu
KoMIbloTepHbIX Mojaened XTIl B aBTOMAaTU3MPOBAHHBIX CHUCTEMAaX YIPABJICHUS TEXHOJIOTHYECKUMHU
nporeccamu (ACYTII).

O0bem yueOHOH TUCUMIIIIMHBI:
Ounas opma:

Bunel yuebHOM paboTh B 3aueTHBIX B akagem.
eIMHUTIAX qacax
OO0m1asi TPY10€eMKOCTh TMCHHUIIMHBI 0 Y4eOHOMY IJIAHY 3,0 108
KonTaktHas padora (KP): 1,33 48
Jlexuuu (JIek) 0,89 32
JlabopaTopnbie 3ansTus (J1ab) 0,44 16
CamocrositesbHasi padora (CP): 1,66 60
Jlpyrue BUIBpl CAMOCTOSITEIILHON paboThl 1,67 60
Bua koHTpOJIA: 3a4eT/IK3aMeH 3ayer ¢
) OLICHKOM
Bunel yue6HO#M paboThl B 3auetnHbix | B actponoM.
SIIMHUTIAX gyacax
OO0masi Tpy10€eMKOCTh IMCHMILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonrakTHas padora (KP): 1,33 36
Jlexmuu (JIek) 0,89 24
JlabopaTtopHsbie 3ansaTus (J1ad) 0,44 12
CamocTrosiTesabHas padora (CP): 1,66 45
Jlpyrue Buabl CaMOCTOSITEIbHONH paboThI 1,67 45
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Bua koHTpOJIA: 3a4eT/IK3aMeH 3ayer ¢
) OLICHKOM
3aouHas opma:
Bunel yue6HO#M paboTh B 3auetHbIX B akazgem.
eMHUIIAX qacax
O01mas Tpy10eMKOCTh JHCHHUILVIMHBI 10 Y4eOHOMY IUIAHY 3,0 108
KonrakTHas padora (KP): 0,33 12
Jlexuuu (JIex) 0,22 8
Jlabopatopnbie 3ausTus (J1ad) 0,11 4
CamocTrositesqbHas padora (CP): 2,56 92
Jpyrue Buapl CaMOCTOSITEIbHON padoThI 2,56 92
By KOHTpOJIS: 3a49eT/IK3aMeH 3auer ¢
0,11 OLICHKOM
(4)
Bunel yuebHOM paboThl B 3auetnbIix | B actponoM.
eIMHUTIAX qacax
OO0mrasi TPY10€eMKOCTh THCIHHMIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonTaktHas padora (KP): 0,33 9
Jlexuuu (JIek) 0,22 6
JlabopaTopnbie 3ansTus (J1ab) 0,11 3
CamocrosiTeasHas pagora (CP): 2,56 69
Jlpyrue Buabl CaMOCTOSITEIbHONH padOoThl 2,56 69
Bua koHTpOJIA: 3a4eT/IK3aMeH 3auer ¢
0,11 OLIEHKOM
©)

AHHOTAU M Y4eOHOM NPOrpaMMbl AUCUHUIIIIMHBI
«JlaboparopHblie padoThI 10 (PU3NYECKON XUMHUHU NPUPOIHBIX IHEPrOHOCUTEJEeH 1
yriaepoanbix marepuanos» (b1.B.0/1.16)

Henp AMCOMIJIMHBI — O3HAKOMHTH UM  PACKPBITh BO3MOXHOCTH OCHOBHBIX 0a30BBIX
OKCIIEPUMEHTATBHBIX METOAOB (PH3UYECKOW XUMHH, HAYYUTh CTYJACHTAa BHJETh O0JACTH W TPEAeIb
MPUMEHEHUSI ITHX METOJIOB HCCIEOBAHMS, YETKO MOHWMATh WX IMPUHIUIHUAIBHBIE BO3MOXXHOCTU W
OTpaHUYCHHUS IIPU PEIICHIUN KOHKPETHBIX 3KCIIEPUMEHTAIBHBIX 3a/1a4.

B pe3yabTare u3yyeHus JUCHUILUIMHBI 00ydalomuiicsi Mo nporpaMMe 0akajlaBpuara J10JI2KeH:

Obnaoams cneqyroummu npodeccruonansabiMu (ITK) kommereHuusMu:

CIOCOOHOCTBIO MPOBOAUTH CTAaHAAPTHBIE U CEPTHU(PUKALMOHHBIE UCIIBITAHUS MaTepUAIOB, U3AEIUil
U TexHonornueckux mnpoieccon (IIK-17);

TOTOBHOCTBIO MCIOJIb30BATh 3HAHMS OCHOBHBIX (DM3UYCCKUX TCOPHU JUISl PEHICHHS BO3HUKAIOIIUX
(GU3NYIECKHX 3a/1a4, CAMOCTOSITEIILHOTO MPUOOPETCHUS PU3NICCKIX 3HAHUM, 111 TOHUMAHHUS PHHITUIIOB
paboThl MPUOOPOB U YCTPOMCTB, B TOM YHUCJIE BBIXOMALIUX 32 MpeAesbl KOMIETEHTHOCTH KOHKPETHOTO
nanpasienus (ITK-19).

3namy:

MIPUHIIAITEI PA0OTHI U CXEMBI HCITOJIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

BO3MOXKHOCTH METOJIOB CIEKTPOXMMHH JJIsi IPOBEICHUS KAUYECTBEHHOTO W KOJUYECTBEHHOIO
aHaAJIM3a XUMHUYECKUX CHCTEM, OIPEICIICHUS TEPMOINHAMUYICCKIX CBOMNCTB XUMUYCCKIX BEIIECTB;

KOHJAYKTOMETPUYECKHIT ¥ TOTCHIHOMETPUYECKHI METOJbl HAXOXKICHHUS TEPMOJAMHAMHUYECKUX
XapaKTEPUCTUK AIICKTPOIUTOB (aKTHBHOCTEH U KOA((PUIIMEHTOB aKTHBHOCTH, KOHCTAHTHI M CCOIUAINH,
TEPMOAMHAMHYECKUX XapPAKTEPUCTUK PEAKIUN);

(U3UKO-XMMHUYECKUE METOMABl HCCICAOBAaHUS M aHaimm3a (a3oBBIX pABHOBECHH B OJHO- U
MHOTOKOMITOHEHTHBIX CHCTEMaX, MyTH MOCTPOCHUsS (Pa30BBIX JUArPaAMM COCTOSHHUS;

SKCIEPUMEHTATbHBIC METO/bI U3YYCHUS KUHETHKU XUMHYECKUX PEaKIUi, COoCOOBI OmpeaeIeHus
KOHCTaHT CKOPOCTEH U NOPsIIKAa XUMHUYECKUX PEaKIIUM.
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KaJOPUMETPUYECKHE METONbl OMpEeAeNieHUs] TEIJIOEMKOCTH, TEMJIOBBIX 3((HEKTOB U APYrux
TEPMOXUMHUYECKUX CBOWCTB U3Y4aeMbIX OOBEKTOB.

Ymems:

MPUMEHSATh TCOPSTHUYSCKUE 3HAHUS W DKCIEPUMEHTAIBHBIC METOJBI HCCIICIOBAHUS (DU3HUYCCKOM
XMMHH [IPH PEIICHUN PO eCcCHOHABHBIX 3a/1a4;

chopMyIHpoBaTh NMPoOIeMy U OOOCHOBATh BHIOOP AKCIIEPUMEHTAILHOIO METOAA HMCCIIEIOBaHMS,
MOCTaBUTH IIEJU U 337241 U HAMETUTh IMYTH UX JOCTUKCHUS,

MIPOBECTH MATEMaTHYECKYI0 O0pabOTKy JKCHEpMMEHTAJbHBIX JaHHBIX Ha 0aze TEOPETUUECKUX
3HAHHH 10 PU3HUUECKON XUMUU;

MPENICTABIATh JIaHHBIC JIA0OPAaTOPHOT'O HCCIENOBAaHUsA B Trpaduueckoi ¢GopMe W Ha OCHOBE
MOJTYYCHHBIX 3aBUCHUMOCTEH OIPEICNIATh COOTBETCTBYIOIIUE TEPMOJWHAMHUYCCKHE WM KHHETHYCCKUE
XapaKTePUCTUKH XUMUYECKON CHCTEMbI U XUMHUYECKOTO MPOIIECCa;

MPOBOJNTh AHAIM3 W KPUTUYECKH OIEHUBATH IMOJTYYCHHBIE OSKCIIEPUMEHTAILHBIC IaHHBIC,
000011aTh U AeNnaTh 000CHOBAHHBIC BEIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAJIbHBIX METOAOB (PH3UYECKOW XUMHH IS PEIICHHS
KOHKPETHBIX UCCIIeI0BAaTEeNIbCKUX 3a/1a4;

HKCHEPUMEHTATbHBIMU METOAAMH HCCIIEAOBAHMS COCTOSHUS XUMHUYECKOTO PAaBHOBECHUS U KHHETHUKH
XHUMHYECKOTO IpoIiecca.

npueMaMu OOpaOOTKM TONYYCHHBIX ONBITHBIX JaHHBIX IS BBISIBJICHHUS W YCTAHOBIICHHS
B3aMMOCBSI3eH MEXKIY TCPMOJIUNHAMUYSCKUMU CBOMCTBAMU M (PU3NICCKIMHU TTapaMeTpaMu IIPoIiecca;

3HAHUSMHU OCHOBHBIX 3aKOHOB (U3WYECKOM XMMHM JJI COAEP)KATEIbHOM HHTEpIpeTaluu
MOJTYYEHHBIX SKCIIEPUMEHTAIbHBIX Pe3yJIbTAaTOB.

Kparkoe conep:kanue Ay CHUNIHHBI

[Tpumenenue METOJIOB (U3BUKO-XUMHUIECKOTO WCCJICIOBAHMSI JUTSI
TEPMOJMHAMHYCCKUAX U KHHETUICCKUX XapaKTCPHUCTHK XUMUIECKUX CHCTEM.

CnekTpoXuMHYecKHe MeTOJbl HccjaenoBanus. KadecTBeHHBIN aHAMM3 BemiecTBa (ONpeaesieHue
MEXKBSAACPHBIX  PACCTOSHUN, MOMEHTOB WHepHuM Momekyn). OmpeneneHue KOJMUYECTBEHHBIX
XapaKTEPUCTUK (CTEMEHU TUCCOLMAIMA M KOHCTAHTHl TUCCOLMALAU DJICKTPOIUTOB, TEIIOEMKOCTH
BEIlECTBA).

DJIeKTPOXUMHYECKHEe MeToAbl HcciaenoBanus. Konaykromerpusi. OmpenereHue KOHCTAHTBI
JUCCOITUAIIMN  CJIA00TO 3JIEKTPOJIMTA, CTEHEHU JHCCOIHAINK, DSJCKTPUYECKOH MPOBOJAUMOCTH IIPU
OCCKOHEYHOM pa30aBiICHHM KOHIYKTOMETpUYeCKHMM MeTofoM. IloreHmmomerpusi. OnpenencHue

OIPE/ICTICHUS

TEPMOJIMHAMUYECKUX XapaKTEPUCTUK XUMUYECKOH peaklnH (ArHO, ArGO, A,S°), TEMIIEPaTypHOro

kodbourmenta DJC (dE® / dT ), cranmapraori DJIC (E®), u3ydeHue BIUSHUSA JO0ABOK HA MOTEHIHAT
JIEKTPOJa.

®da3zoBoe paBHOBecHEe B OJHOKOMIIOHEHTHBIX cHcTeMaX. DU3HKO-XHMHYECKHH AaHAIH3.
N3yueHue 3aBHCHMOCTH CBOMCTB cHUCTeMBI OT €€ cocTaBa. Kpuble oxnaxaenus. OnpeneneHue cocraBa
IBTEKTHUECKON cMmecH. [locTpoeHune auarpaMm KUIMEHUS U AMarpaMM IUIABKOCTHU JJIsl OMHAPHBIX CHCTEM.
OrpaHudeHHas paCTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CHCTEMax.

Xumnueckoe paBHoBecue. OnpeeneHue KOHCTAaHThl XMMHUYECKOIO PaBHOBECHUS M TEIJIOBOTO
apdeKxTa XUMUYECKON peakuy Ha IPUMEPE PEaKINi pa3aoKeHHs .

Tepmoxumusi. Kanopumerpusi. OmnpeneneHue TEIIOEMKOCTH BEIIECTB KaJOPUMETPHUECKUM
METOOM.
O0bem yueOHOH JUCUMIIIMHBI:
Ounas dopma:

Bcero 4 cemecTp 5 cemecTp
Bunbl yueoHoi padornt 3a4. e1./aK. 3a4. e1./aK. 3ad4. e1./aK.
yac yac yac
i TPYA0EMKOCTE, 4,0 /144 20172 20/72
AUCHHUILINHBI 10 Y4eOHOMY IIaHy ' ' '
Konraktnas padora (KP): 1,78 /64 0,89/32 0,89/32
Jlabopartopusbie 3anstust (JIad) 1,78 /64 0,89/32 0,89/32
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CamocrositesibHas padora (CP): 2,22 /80 1,11/40 1,11/40
Bua KoHTpOJISA: 3aUeT/3K3aMeH — 3a4er 3a4eT
Bceero 4 cemecTp 5 cemecTp
Buael yueOHoit padoTsl 3a9. 3a4. 3a4.
en./acTp. 4ac e/1./acTp. Jac en./acTp. Jac
Yo LSOO TRIGT 4,0/108 2,0/54 2,0/54
AUCHMILUIAHBI M0 Y4e0HOMY MJIaHy
KonraktHas padora (KP): 1,78 /48 0,89/24 0,89/24
JlabopartopHsbie 3anstust (JIad) 1,78 /48 0,89/24 0,89/24
CamocTtositesabHasi padora (CP): 2,22 160 1,11/30 1,11/30
Buj KOHTpOJIsA: 3a4eT/IK3aMeH — 3a4er 3a4er
3aouHas opma:
Bcero 5 cemecTp 6 cemecTp
Buapl yueoHoii padoTst 3ad4. e1./aK. 3ad4. e1./aK. 3ad4. e1./aK.
qac qac qac
S p TPYL0EMEOCTE 4,0 /144 2,0/72 2,0/72
JHCHHUILIMHBI 10 Y4eOHOMY ILIaHY
Konrakthas padora (KP): 0,34/12 0,17/6 0,17/6
JlabopaTopHbie 3anstusi (J1ad) 0,34/12 0,17/6 0,17/6
CamocrosiTtesbHas padora (CP): 3,44 /124 1,72/62 1,72 162
Buja koHTpOJIA: 3a4eT/IK3aMeH 022/8 3aver 3aver
’ (0,11/4) (0,11/4)
Bcero 5 cemecTp 6 cemecTp
Buabl yueoHoii padoThl 3a1. 3a1. 3a1.
ell./acTp. Jac e/1./acTp. gac ell./acTp. Jac
i TPYA0EMKOCTE, 4,0/108 2.0 /54 2,0/54
JUCHUILIMHBI 10 Y4eOHOMY IJIaHY
Konraktnas padora (KP): 0,34/9 0,17/45 0,17/45
Jlaboparopusbie 3anstust (J1ab) 0,34/9 0,17/45 0,17/45
CamocrositesbHasi padora (CP): 3,44 /93 1,72 /46,5 1,72 /46,5
Buja koHTpoOJIsI: 3a4eT/IK3aMeH 022/8 3auer 3auer
’ (0,11/3) (0,11/3)

AHHOTAU NS Y4eOHOH MPOrpaMMbl JUCUMILTHHBI
«J/IabGopaTopHsbie padoThl 10 opranuyeckoit xumum» (b1.B.0/1.17)

He.]'lb AUCHHUIIJINHBbI — HpI/I06peTeHI/IC O6y‘laI-OI_HI/IMI/IC${ OCHOBHBIX HAaBBbIKOB CMHTEC3a OPraHU4YCCKUX

BCIICCTB.

B pe3yabTare n3yyeHus TUCHUIIHHBI 00Y4AI0MIMIACS O MporpaMMe 0aKajlaBpuaTa J0JI2KeH:
Obnadams cnegyrommmu npodeccruonansubivu (ITK) komnerenuusmu:

CIOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3NUYECKUE U XUMUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH
00paboOTKy X pe3yJIbTATOB M OLEHWBAThH IMOT'PEIIHOCTH, BBIAIBUTaTh IMIOTE3bl yCTAHABIUBATH I'PAHUIIBI
UX IPUMEHEHUs, TPUMEHATh METObl MATEMAaTHUYECKOr0 aHAIN3a U MOJIEIUPOBAHUS, TEOPETUIECKOIO U
SKCIepuMeHTanbHoro uccieaoanus (ITK-16)

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCAMHEHUN U MaTepHUalioB
Ha UX OCHOBE TS PeIlleHHs 3a1a4 podeccroHanbHoi aestenbroctu (ITK-18)

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUUYECKYIO0 MH(OpPMAINIO, OTE€UECTBEHHbBIN U 3apyO0eKHBIN OIbIT
no rematuke uccienosanus (I1K-20).

3uamo:

TEXHUKY 0€30I1aCHOCTH B Ja0OPAaTOPUU OPraHMYECKON XUMUM;
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HPUHIMIBI 6€30I1aCHOTr0 0OpalleHus C OPraHUYECKUMHU COSIUHEHUSAMU;

METO/Ibl U BU/IbI XpOMaTorpaduu s ONpeAeseHns: cocTaBa peakMOHHON cMecH;

TEOPETUYECKHUE OCHOBBI CIIOCOOOB BBIAEIEHUS, OUUCTKM M HACHTU(UKALMUU OpPraHUYECKUX
BEILIECTB;

9KCIEPUMEHTAIbHBIE METOBI MIPOBEACHHSI OPraHMUYECKUX PEAKLUH, MPOTEKAIOUIUX 110 Pa3INnYHbIM
MeXaHHU3MaM;

OCHOBHBIE 00I1IMe METOIMKN B3aUMHON TpaHC(OPMALIUHU KJIACCOB OPraHUYECKUX COCIMHEHU.

Ymemo:

IIPUMEHATh TEOPETUUECKHE 3HAHUS U DKCIEPUMEHTAJIbHBIE METO/BI UCCIIEN0BAHUS OpraHUYECKON
XMMMH [IPU pelIeHnH IpodeccuoHaNbHbIX 3a1a4;

chopMyIHpoBaTh MPOOJIEMYy W OOOCHOBATh BBIOOp MPUOOPOB M DKCHEPUMEHTATIHHBIX METOIOB
MCCJIEZIOBAHHUS, TOCTABUTh LIEIH U 3aJJa4ll U HAMETUTh YTU UX JOCTUKEHUS;

CHUHTE3UPOBAaTh COEAMHEHUS 110 MPEAT0KEHHON METOIUKE;

IIPOBECTH BBIJIEJIEHUE U OUUCTKY CUHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX 3HAHUU 110
OpraHUYECKON XUMUU;

BBIOMpATh pallOHAJIBHBIN CIIOCO0 BBIIEICHHS U OYMCTKH OPraHNYeCKOro COeTUHEHMS,

Ipe/ICTaBIATh JaHHbIE JJAOOPATOPHOIO UCCIEI0BAHUS B BUJIE IPAMOTHO O(OPMIICHHBIX METO/UK;

IPOBOAUTh AHAIU3 M KPUTHUYECKH OLICHMBATh IIOJIyYEHHBIE OKCIEPUMEHTAJbHBIC JIaHHBIC,
000011aTh U AenaTh 00OCHOBAHHBIE BHIBO/IBI Ha 0a3e NPOBEAEHHBIX OIBITOB;

BbIOpaTh CIIOCO0 MAEHTU(UKALUN OPraHUYECKOT O COEIUHEHHUS.

Braoemy:

KOMILIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOAOB OPraHUMYECKOW XHMHUHU JJI PELICHUS
KOHKPETHBIX UCCIIE0BATENIbCKUX 3aa4;

9KCIIEPUMEHTAJIbHBIMU METOAAMHU IIPOBENECHUS OPIraHUUECKUX CUHTE30B.

OCHOBHBIMU METOJJaMH UJIEHTH (PUKALIUYU OPraHUYECKUX COEINHEHUN

npueMaMu 00pabOTKU U BbIACIEHUS CUHTE3UPOBAHHBIX BEILECTB;

3HAaHUSMHU OCHOBHBIX 3aKOHOB OpPraHMYECKOM XMMHH JUIsl COJAEPXKATEIbHOM HHTEpIpeTaluu
IIOJyYEHHBIX 3KCIIEPUMEHTAJIbHBIX PE3YJIbTATOB.

Kparkoe conep:kanue 1UCUMILIMHBI

be3zonacHbie mpuemsl U NpaBuiia paboThl B 1a00OpaTOPUH OPraHUYECKON XUMHUH.

O6mme wmertonpl paboTel B jabopaTopuu opraHuueckord xumuu. l[locyna, Hambosee yacto
npuMeHsiemas B naboparopuu. Harpesanue. Oxnaxaenue. [lepemenmBanue. Metoas! uaeHTuGuUKanuu u
OYUCTKM OpraHMYecKuX BemiecTB. VneHTuduKaus opraHM4ecKUX BEIIEeCTB MOCPEACTBOM pPa3IUUHbBIX
BunoB xpomartorpapun (TCX, xpomarorpadus nHa Oymare, moHoooMenHass xpomatorpadus, BOXX),
TeMIIepaTyphl TUIABJICHUS U pedpakToMeTpuu. MeToasl CleKTpalbHON HICHTH(PUKAUU OPraHuYEeCKUX
COCIUHCHU.

Ilenmn u 3amaum SKCIEpUMEHTa B OPraHUYECKOM CHHTE3€. TeopeTHdecKue OCHOBBI Ipolecca.
BeiGop ycioBuii peakiuu. Pacuer cunreza. OO0mme mpaBuia HOATOTOBKM M IPOBEIEHMs CHHTE3a.
Texuuka 6e3onacHoctu. [Ipubop mia nposeneHust cuntesa. IIpoBenenue onbita. KoHTpoOdb 3a X0mom
peakuuu. Boiienenue, ounctka W a”Hanu3 npoaykra. CHHTE3bl BELIECTB PA3IMUYHBIX KJIACCOB
OpraHUYecKux coeMHeHui. [IpoBeneHne skcnepruMeH TaabHbIX METOA0B UCCIIE0BaHUS pEaKIUi.

[IpoBenenue peakuuii, IPOTEKAOIINX 10 MEXaHU3MaM:

HYKJI€O0(HIIBHOI0 3aMEIIEHUS — CUHTE3 I'aJIONeHAIKaHOB;

HYKJI€O(pHIBHOTO MPUCOCIUHEHUS — CHHTE3 CIIOKHBIX 3(UpOB KapOOHOBBIX KHCIIOT, aMHJOB
KapOOHOBBIX KHCIIOT, Q30TCOACPIKALIMX AIbIETHIOB U KETOHOB;

NIEKTPOPUIIBHOTO 3aMEIIEHUsS B apoOMaTHUYECKOM Psly — peaKkUMM HUTPOBaHUS, OpOMHpPOBaHUS,
CyJb(hUpPOBaHUS;

peakIuil TMa30THPOBAHUS U a30COUETAHUS;

peaKiuii OKHCIIeHUs (CHHTE3 areToHa, 1,4-0eH30XMHOHA, O€H30MHON KUCIIOThI) 1 BOCCTAHOBJICHHMS.

Obem yueOHOH TMCUMIIIIMHBI:
Ounas hopma:

Buner yue6HO# paboThI B 3aueTHEIX B akanewm.
eIMHUIIAX yacax

O0mass TpyaoeMKOCTb IUCHUIUVIMHBI 10 Yy4eOHOMY

4,0 144
IJIaHY
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KonrakTHas padora (KP): 2,22 80
Jlexumn (Jlex) - -
[Tpaktuueckue 3anstus (I13) - -
JlaGopaTopus 3ansatus (J1a0) 2,22 80
CamocTositeqibHast padora (CP): 1,78 64
Bujx koHTpOJISI: 324eT / IK3aMeH 3auer ¢
) OLIEHKOM

Bunet yue6HO# paboTh

B 3aueTHBIX

B actpoHom.

(112130201104 qacax
O0mass TpPya0eMKOCTb IUCHUIUVIMHBI MO0 Yy4eOHOMY 4.0 108
IJIAHY
KonTakTHas paoora (KP): 2,22 60
Jlexuun (Jlek) - -
[Tpaktnueckue 3anarus (I113) - -
JlabopaTopus 3anstus (JIad) 2,22 60
CamocTtositesabHasi pagora (CP): 1,78 48
Buja koHTpOJIA: 3a4eT / IK3aMeH 3ayer ¢
) OLICHKOM
3aouHas opma:
Bunel yuebHO# paboThl B 3aueTHbIX B akanem.
eAMHUIIAX qacax
O0mass TpPya0eMKOCTh AHCHUIUIMHBI MO Yy4yeOHOMY 4.0 144
IUIAHY
KonrakTHan padora (KP): 0,56 20
Jlexumn (Jlek) - -
[Tpaktnueckue 3anarus (I113) - -
Jlabopartopus 3ansatus (JI1ao) 0,56 20
CamocTtosiTesbHasi pagora (CP): 3,33 120
Bujx koHTpOJISI: 324eT / IK3aMeH 3auer ¢
0,11 OLICHKOM
(4)
Bunel yuebHOM paboThl B 3auetHbIX B actpoHom.
eMHUIAX qacax
O0mass Tpya0eMKOCTh IUCHUIUVIMHBI 10 Yy4eOHOMY 40 108
TUIaHYy ’
KonrakTHas padora (KP): 0,56 15
Jlexumn (Jlex) - -
[Tpaktuueckue 3ansatus (I13) - -
JlabopaTopus 3ansatus (JIad) 0,56 15
CamocrosiTtesansnas padora (CP): 3,33 90
Bujx koHTpOJISI: 324eT / IK3aMeH 3auer ¢
0,11 OLICHKOM

(3)

AHHOTauus y4eOHOIi NPOrpaMmbl U CUUILTHHBI
«I'pynnoBoii u Texundeckuii ananu3 Tomwmms» (b1.B.0/1.18) (ounas ¢popma)

He.]'[b AUCHUIIJIMHBI — Hpno6peTeHHe O6y‘IaIOH_II/IMI/ICH OCHOBHBIX HAaBBIKOB OIPCACICHUA
TpynmoBOro CocCTaBa TBEPAbIX W KUJAKUX TOPHOYHUX HMCKOIMACMbIX U rokasarenei COKpPAIICHHOI'O

TCXHUYCCKOI'O aHa/JIM3a.

B pe3yabrare u3ydyeHHs JMCHUILIMHBI 00Y4al0NIMICA MO MPorpaMMe 0aKajJaBpuaTa 10 JKeH:
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Obnaoams cnenyromumu obmenpodeccuonansubiMu  (OIIK) u  npodeccuonanpabivu  (ITK)
KOMIIETEHLUSAMH

TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O CTPOCHMM BELIECTBA, MPUPOJIE XMMHMYECKOM CBS3M B PA3IMYHBIX
KJ1accaX XMMUYECKHX COSIMHEHMH ISl TOHMMAHUS CBOWCTB MAaTepUalioB M MEXaHW3Ma XMMHUYECKHUX IPOLIECCOB,
npoTekarommx B okpyxatoriem mupe (OI1K-3);

CIIOCOOHOCTBIO TPOBOJUTH AHAIN3 ChIPbs, MATEpUAJIOB W TOTOBOM IPOIYKLMH, OCYLIECTBISITH OLICHKY
pe3ynbraToB anammsa ([TK-10);

TOTOBHOCTBIO MPOBOJIUTH CTAHIAPTHBIC U CEPTH(HUKAIMOHHBIC UCTIBITAHUS MAaTEPHAIIOB, U3EIUN U
TexHonoruueckux nporeccon (IIK-17);

TOTOBHOCTBIO HCIIONB30BaTh 3HAHME CBOWCTB XMMHYECKHX JJIEMEHTOB, COSMHEHUN W MaTepuajioB Ha UX
OCHOBE JIJTs1 peltieHust 3a1a4 npodeccroHanbHoi nestebaocTr (ITK-18);

TOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHMYECKYIO HH(OPMAIMIO, OTEUECTBEHHBIM M 3apyOeXHBINA OMNBIT MO
tematuke uccienoanus (ITK-20).

3uamo:

—COCTaB U (PU3MKO-XUMUYECKHE CBOMCTBA IPUPOJHBIX SHEPIOHOCUTETIEH;

—TepMOJMHAMHYECKHE U KHHETHYECKHE 3aKOHOMEPHOCTH TPOIECCOB  TEPMOJECTPYKLHUU
YTJIEpOJCOIEpHKAIINX BEILIECTB;

—HayYHbIE OCHOBBI (PM3UKO-XUMHUECKUX MPOIECCOB MepepadOTKU MPUPOIHBIX SIHEPTOHOCH TENIEH;

Ymemn:

—OIpPENENATh 110 JaHHBIM METOJ0B (U3NKO-XMMHYECKUX aHAJIM30B CBOMCTBA TBEPABIX U JKUIKUX
TOILJIUB, NIPEAINONaraTh UX CTPYKTYpY;

—CaMOCTOATEIHLHO OLIEHHUBATh IPEIoaraeMble Crioco0bl mepepadoTKH TOIINBA;

Braoemy:

—HaBbIKaMU OIPE/IeJIEHUs IPYIIIOBOIO COCTaBa TBEPbIX TOPIOYUX UCKONAEMBIX;

—HaBbIKaMU J1a00paTOPHOIO OIpeAe/IeHUs MToKa3aTele KpaTKOro TeXHUYECKOro aHallu3a FOPIoYnX
HCKOIIaeMBbIX;

—Hay4YHBIMH OCHOBAaMHU CIIOCOOOB MepepabOTKU MPUPOJHBIX SHEPrOHOCUTENIEH IpH pPElIeHUU
TUIOBBIX MPO(GECCHOHANBHBIX 3a7a4, a TaKKe HaXOAUTh CHOCOOBI pelIeHWi 3a7ad, BBIXOMSAMIMX 32
IpeeNbl KOMIIETEHTHOCTH KOHKPETHOIO HaIpaBJIEHUS;

3. Kparkoe conep:kanue TuCHUNINHBI:

Monyns 1. TexHndeckuil aHanu3 TBEPABIX TOPIOYUX HCKOMAEMBIX .

Omnpenenenne BECOBBIM CIIOCOOOM BIaKHOCTH TOP(HOB U OypPbIX yriei.

Omnpezenenre BbIX0/1a JETYYHX BEIIECTB U CIIEKAEMOCTH YTJIeH.

Omnpenenenue 30J1bHOCTH TOP(OB U OYpPBIX yriaeH.

Monyins 2. ['pynnoBoii aHamu3 TBEPbIX TOPIOUUX UCKOMAEMBbIX.

Omnpenenenne BbIX0/1a TYMHUHOBBIX KHCIOT TOP(OB U OYpBIX yIIEH.

Omnpenenenue BpIXoa OUTYMOB U3 TOPPOB U OypbIX yrIIeH.

Omnpexenenue BUaa U KOJUUecTBa GyHKIIMOHAIBHBIX TPYII I'YMHHOBBIX KHCIIOT.

Monyns 3. I'pynmnoBoii anaim3 HeQTH.

Onpenenenne aHUIMHOBBIX TOUEK HEPTAHBIX (PpakLnid.

Meroz n-d-M onpenenenus pu3nyecKux mokazareneii HeTaHbIX QpaKiuii.

CTpyKTYpHO-TPYIIIOBOM aHaIU3 HEPTH.

O0beM yueOHOI TMCUMILTHHBI:
Ounas dopma:

. B 3aueTHBIX B akanem.
Bubl yaeOHOM paboThI

eAMHUIIAX gacax
O06mas Tpy10eMKOCTh JUCHUIIMHBI 0 YHeOHOMY IJIaHY 2,0 72
Konraktnas padora (KP): 0,89 32
Jlexuunu (JIex) - -
[Tpaktnueckue 3anarus (I13) - -
Jlabopatopus 3ansitus (J1ao) 0,89 32
CamocrositenbHas padora (CP): 1,11 40
Buj KoHTpoOJIsA: 3a4eT / IK3aMeH - 3auer
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N B 3auerHbIX B actponom.
Bunel yue6HOM paboTh

eMHUIIAX qacax
OO0masi TPY10€eMKOCTh THCHHMIJIMHBI 0 Y4eOHOMY IIAHY 2,0 54
KonrakTHas padora (KP): 0,89 24
Jlexuuu (JIex) - -
[IpakTueckue 3anstus (I113) - -
Jlabopatopus 3anstus (J1ao) 0,89 24
CamocTositesbHas padgora (CP): 1,11 30
Bua koHTpoOJIAA: 3a4eT / IK3aMeH - 3auer

AHHOTAU NS Y4eOHOM MPOrpaMMbl JUCHMILIHHBI
«BbIcOKOTEeMIIepaTypHas nepepadoTka yriepojacoaep:kaimero coipbsi» (b1.B.0/1.19) (ounasi
¢opma)

Ienp pAUCHMIUIMHBI — TpUOOpPETeHHE OOYYAIONMMHUCS OCHOBHBIX HABBIKOB ITOJIyYCHUS
YIJIEpOIHBIX HAaHOMATEpPHUAaJIOB, IMPOBEAEHUS Mpolecca OOXKUTra MPEecc-MOPOIIKOB B Ja0OpPaTOPHBIX
YCIIOBUSIX, pacceBa M Pa3MoJia YIIIEePOACOICPKAIIETO ChIPhS IS MOTYYCHHS MPECC-MOPOIIKOB; OLEHKH
BO3MOXXHOCTH TPUMEHEHHS  CBIPhEBBIX  MATEpUAJOB Ui  TOJNy4YEHHS  YTJIEPO-yriIepOIHBIX
KOMITO3WIIMOHHBIX MATEPHATIOB.

B pe3yabTare u3ydeHus JUCHUILIMHBI 00ydalomuiicsi Mo nporpaMmMe 0aKajlaBpuarTa J10JI2KeH:

Obnaoams cnegyroummu npodeccruonansabiMu (ITK) koM eTeHIMAMU:

CIIOCOOHOCTBIO TIPOBOJUTH AHAJM3 CHIPhS, MaTEPHAIOB W TOTOBOW MPOMYKIMH, OCYILECTBIISITH OLICHKY
pe3ysbraroB anamm3a (1TK-10);

TOTOBHOCTBIO ITPOBOJIUTH CTAHIAPTHBIC U CEPTH(HUKAIMOHHBIC UCTTBITAHUS MATePHAIIOB, U3CIUN H
texHonoruueckux nporeccos (ITK-17);

TOTOBHOCTBIO HCIIONIB30BaTh 3HAHHE CBOMCTB XMMHYECKUX SJIEMEHTOB, COSAMHEHUN W MaTepuajioB Ha UX
OCHOBE JIJIS1 PelieHns 3a1a4 rpodeccruoHanbHoi AestenbHocTd (TTK-18);

TOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHHMYECKYIO HH(OPMAIMIO, OTEUECTBEHHBIM U 3apyOSKHBIA OMBIT MO
temarwuke uccienoBanws ([K-20).

3namy:

—OCHOBHBIE IMapaMeTpbl pabOThl TEXHOIOTUYECKOT0 000PYy10BAHMUS;

—HayYYHBIE OCHOBBI (PU3UKO-XUMHYECKHUX MTPOI[ECCOB MOYUYEHUS YTIEPOIHBIX MaTepHaoB;

—TpeOOBaHUs, IPEIBIBISIEMBIC K CHIPHIO H MOTy9aeMbIM ITPOAYKTAM; aCCOPTUMEHT BBITYCKAEMOM
MPONYKIINU;

—COCTaB U (PU3HKO-XMMHUYECKHE CBOMCTBA YIJIepo/a U YIIepOIHBIX MaTepUaIOB;

—TepMOJMHAMHYECKHE U KHHETHYECKHE 3aKOHOMEPHOCTH TPOILECCOB  TEPMOJECTPYKLUU
yIIepOICOAEePIKAIIUX BEIIECTB;

—HaYYHBIE OCHOBBI (PU3UKO-XUMHYECKHUX ITPOIECCOB MOYUIECHUS YTIEPOIHBIX MAaTEPHAIIOB;

—TePMOJMHAMHYECKHE ¥ KHHETHYECKHe 3aKOHOMEPHOCTH TJIa3MOXMMHYECKHUX IPOILECCOB
nepepaboTKH yriiepocoAepKalIuX BELECTB;

Ymems:

—CaMOCTOATENbHO OIICHWBATh IMpelroiaraeMble METOJAbl CHHTE3a YIJIEPOIHBIX MaTEpHUalioB,
OCHOBBIBASICh Ha PEaIbHBIX JaHHBIX;

Bnaoems:

—TEXHUYECKON TepMUHOJIOrHEl B 001acTu epepaboTKU TBEPABIX IPUPOAHBIX SHEPrOHOCUTEIIEH;

—Hay4YHBIMH OCHOBAMM CIOCOOOB IOJy4YEHHs YyriepoAa U YIJIEPOAHBIX MAaTE€pPUAJIOB C IIEJIBIO
pelIeHus] BO3HUKAIOIMMX (PU3MKO-XUMUYECKUX 3aJad B TOM UHCIE, BBIXOASIIMX 32 MPEIeNbl
KOMIIETEHTHOCTH KOHKPETHOT'O HaIIPaBJICHUS;

—HaBBIKaMU JJAOOPATOPHOT0 aHAN3a KauecTBa yriepoIHbIX HAHOTPYOOK U YIJIEPOJHBIX BOJIOKOH,

—croco0aMu pacceBa U pa3MoJa YriepocoepKaIlero Chlpbs;

—HCMOJIb30BAHUS THUJIPABINYECKMX IPECCOB I MOJIyYEHHUS «3€JIEeHbIX» 3aroTOBOK W3 Ipecc-
MOPOLIKOB.

Kparkoe cogep:xanue AuCHUIIHHbI:

Monyisb 1. Ilosyuenue yriepoaHbelX HaHOTPYOOK.

[Tony4yenue npenmecTBeHHNUKA KaTaau3aropa cuateza MYHT.
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Cunte3 MYHT kataauTH4eCKUM MUPOJIU30M METaHa.

Monyns 2. IIpeccoBanue 1 00KUT YTIIEPOAHBIX MaTEPHAIIOB.

3aBUCUMOCTb YIIPYTOro NocjieaelCTBHS OT yJIeJIbHOTO AaBJIEHUS IPECCOBAHMUS;

3aBUCUMOCTh OOBEMHOM MacChl 3ar0OTOBOK Cpasy IOCJIe IPECCOBAHUS, YEPE3 Yac MOCJIE HEro U
nocje 00Kura npu MakCUMaJIbHOM TeMIiepaTtype OT YAEIbHOIO JaBiIeHUs P IPECCOBAHUU.

3aBUCUMOCTh OOBEMHOM YCaJKU 000K KEHHBIX 00pa3lloB, MOJYYEHHON IPU MaKCUMaIbHON
TeMIepaType, OT YAEJIbHOIO JIaBJICHUSI IPECCOBAHMSL.

3aBUCUMOCTh O0OBEMHOM YCaKh 000KIKEHHBIX 00pa3I[oB OT TeMIIepaTypbl 00XKUTA TIPU 3aIaHHOM
yIEJIbHOM JIaBJICHUH MPECCOBAHUS.

Mopynb 3. Pazmon u pacceB TBeporo yriepoaa.

Pa3Mo1 KOKCOB B IIAPOBBIX METbHUIIAX.

PacceB Ha ppakuuy cMecH U3MENbYEHHBIX KOKCOB.

Onenka BbIOOpa CUTOBOIO 00OpY10BAaHUs /AJIsl pacceBa KOKCOB.

Monyns 4. Iluponus ruapaTiesitoo3HOro BOJIOKHA.

ITonroroBka MCXOAHOIO BOJIOKHA.

[Tupoau3 ruapaTHEUTI0I03HOI0 BOJIOKHA.

Omnpenenenre BbIX0Ja IPOAYKTOB MUPOJIU3A.
O6beM yueOHO TN CHUITHHBI:
Ounas dopma:

. B 3auetHbIx B akanem.
Bunel yuebHOl paboThl

eIMHUIIAX qacax
OO0uasi Tpy10€eMKOCTh IMCUMILINHBI 10 Y4eOHOMY IJ1aHy 2,0 72
KonTaktHas padora (KP): 0,89 32
Jlexuuu (JIek) - -
[TpakTueckue 3ansatus (I13) - -
Jlabopatopus 3anstus (J1ao) 0,89 32
CamocrositeabHas paoora (CP): 1,11 40
Bua koHTpoOJIAA: 3a4eT / IK3aMeH - 3auer

. B 3aueTHbIx B actponom.
Bunsr yueOHO#I paboThI

SIUHUTIAX qacax
OO0umasi Tpy10€MKOCTh AMCHMILIMHBI 110 Y4¢0HOMY IUIAHY 2,0 94
KonrakTHas padora (KP): 0,89 24
Jlexuuu (JIek) - -
ITpaktnueckue 3anarus (I13) - -
Jlabopatopus 3anstus (J1ad) 0,89 24
CamocTositesbHas padora (CP): 1,11 30
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTauus padoyeil MPorpamMmbl JUCHUATIHHBI
«JJIeKTHBHBIE KYpchI 10 pu3nveckoii KyJabType u cnopty» (51.B.20)

IMeap TUCHUNIAHBI:

OBJIaJICHUE CUCTEMOW NMPAKTUYECKUX YMEHHU M HABBIKOB, 00ECIEUMBAIONINX COBEPIICHCTBOBAHHE
NCUX0(PU3NIECKUX CITOCOOHOCTEH;

pa3BUTHE CIIOCOOHOCTEH HCIOJIB30BaTh pa3HoOOpa3Hbie (OpMbl (PU3NUIECKON KYJIbTYpHI, CIIOpTa U
TypU3Ma JUIsl COXPAHEHUSI U YKPEIUICHHUS CBOETO 30POBbs M 3I0POBbsI CBOMX OJIM3KUX B MOBC €HEBHOM
KHU3HH U TIPO(ECCHOHATBHOM AeSITeIbHOCTH;

(dbopMHpOBaHNE MOTHBAIIMOHHO-IIEHHOCTHOT'O OTHOIIEHHS K (PU3HUYECKOU KyIbType, pusndeckomy
COBEPIICHCTBOBAHHUIO M CAMOBOCITUTAHUIO, YCTAHOBKA HA 3/I0POBBIN 00pa3 )KHU3HH;

00y4eHrEe TEXHHYECKIM U TAKTUYECKHM MTPHEMaM OJHOTO U3 BHJIOB CIOPTA.

B pesyabrare ndy4yeHus JMCUHUILIMHBI 00y4al0LIMIICS MO MpOorpaMMe 0aKajJaBpuaTa 10JKeH:

Obnadams cnegyromumu o0mekyabTypHbIMU (OK) KoMneTeHITusIME |

CrIocoOHOCTh K CaMOOpranu3aluu 1 camoodpasosanuio (OK-7);
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CIOCOOHOCTh HCIOJBb30BaTh METOABl U CpeAcTBa (U3UYECKOW KYIbTYphl IJsI oOecreueHus
TIOJTHOIICHHOM COLMAIbHOM U mmpodeccuoHanbHoi nestenproct (OK-8).

3Hams.

Hay4YHO-TIPAKTUYECKHE OCHOBBI (PU3NYECKON KYIbTYpPhI U CIIOPTA;

COIMAJIbHO-OMOJIOTHUYECKUE OCHOBBI (PM3UYECKON KYJIbTYpPhI U CIIOPTA;

BIIMSIHUE O3JOPOBUTEIBHBIX CHUCTEM (DU3MYECKOTO BOCHUTAHUS Ha YKPEIJIEHWE 310pOBbS,
npoduIakTHKy mpodecCHoHalbHbIX 3a001€BaHUN U BPEAHBIX ITPUBBIUCK;

CIOCOOBI KOHTPOJIS U OI[EHKH (PU3MUYECKOr0 pa3BUTHS U (U3HYECKOU MOATOTOBJICHHOCTH;

MpaBWJia ¥ CIOCOOBI  TUIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHSITHA  Pa3IMYHOW  IIETIEeBOU
HaIPaBJICHHOCTH,

cnoptuBHble Tpaauuuu MXTU-PXTY um. J[.U. Menneneesa.

Ymems:

BBITIONHATh MHIUBUIYaTbHO MOM00OpaHHBIE KOMIIJICKCHI MO (PU3MUECKON KYNbTYpe W Pa3IHdHbIM
BHJIaM CIIOPTA;

OCYIIECTBISATH CAMOKOHTPOJIb 32 COCTOSIHMEM CBOEr'0 OPraHu3Ma U COOJII0JaTh MPaBUJIa TUTUEHBI U
TEXHUKH 0€30MaCHOCTH;

OCYIIECTBJISATh TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (OopMax 3aHATUN (PHU3NUECKOU
KYJIBTYPOU U CIIOPTOM;

BBITIOJIHATD MPUEMBI 3aLIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.

Braoems:

CpeacTBaMM W METOJAaMU  YKPEMJCHHWs  WHIWBUAYAJbHOTO  3J0pPOBBSA,  (U3UUECKOTO
CaMOCOBEPILIEH CTBOBAHMS;

JOJDKHBIM yPOBHEM (DPU3UYECKOM MOATOTOBIEHHOCTH, HEOOXOAMMBIM ISl KAYECTBEHHOTO YCBOCHUS
npo¢eCCHOHATIBHBIX YMEHUN M HAaBBIKOB B Ipoliecce 00ydeHUs B By3e, JJIs 0OecredeHus MOTHOIEHHON
COLIMAJIBHOM ¥ TPO(hECCHOHAIBHOM TSI TENHHOCTH MOCJIE OKOHYAHUS YI€OHOT0 3aBE/ICHNUS,

TEXHUYECKUMU M TAKTUYECKUMH HaBBIKAMHU B OJTHOM W3 BUJOB CIIOPTA.

Kpartkoe cogep:xanue JTUCHUITHHBI

Kypc aucuumninHbl « DNEeKTUBHBIE AUCHUILTHHBI 10 (PU3UYECKON KYIbType H CIIOPTY» peann3yercs
Yyepe3 BapUaTUBHBIM KOMIOHEHT (AJIEKTUBHBIA MOIYJh) 328 4acoB (BHJ CIIOpTa IO BBIOOPY CTYAEHTA), B
3aUeTHBIC €JMHUIIBI HE TMEPEBOAUTCS, SBISIETCS 00S3aTeNbHBIM JUIS WCIONHEHUS TPU OUYHOU Gopme
0byuenus.

[Iporpamma paccunTaHa Ha W3Y4YEHHE TUCHUIUIUHBI «DJIEKTUBHBIC TUCIUILTUHBI MO (U3HUECKOU
KyJIbType M CHOpPTY» B TEUYEHHE NIECTH CEMECTPOB M IMpearnojaraer, 4ro oO0y4aroumecss HUMEIoT
TEOPETUYECKYIO MOJATOTOBKY B 00JIACTU AUCUMIUIMHBI «Pu3nueckas KyJabTypa U CHOPT», 3aKaHYMBACTCA
3a4€TOM B KOHIIE Kax7oro cemecrpa. KoHTposib ycmeBaeMoCTH CTYJIEHTOB BENETCA IO NPUHSITOW B
YHUBEPCUTETE PEUTUHIOBOU CHCTEME.

[IpakTueckue 3aHATHUSA.

[IpakTHueckuii pa3ien mporpaMMbl peann3yercs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATUAX B Y4€OHBIX
rpyImnmnax mno oouiel Gpu3nueckoil moaroToBKe UM M0 BHIOpaHHOMY BUIY CIOPTA.

[IpakTyeckue 3aHATUS MMOMOTAIOT MPUOOPECTH ONBIT TBOPUYECKON MPAKTUUYECKON NEeATENbHOCTH,
Pa3BUBAIOT CAMOCTOSATEILHOCTh B (PU3UUECKON KYyJIbType W CIIOPTE B LEMAX JOCTUKEHUS (PU3UUECKOTO
COBEPILIEHCTBA, MOBBHIIIAIOT YPOBEHb (PYHKIIMOHAIBHBIX M JIBUTATEIBHBIX CIIOCOOHOCTEH, HAIMPaBICHHO
(bopMHUPYIOT KauecTBa U CBOMCTBA TUYHOCTH.

[IpakTyeckuii pa3aen BKIOYAET B ce0s moapasieisl: Mo obmieil ¢puznueckort moarotoske (ODIT)
U ClielMaIbHON (U3NYECcKOoi MOAroToBKe mo Buaam crnopra (CDII).

Y4eOHO-TPECHUPOBOYHBIC 3aHATHS 0a3UPYIOTCS Ha IIUPOKOM HCIOJB30BAHUHM TEOPETUUECKHUX
3HAHUW M METOAMYECKHMX YMEHUW, Ha MPUMEHEHUU Pa3HOOOPA3HBIX CPEACTB (U3MUECKOW KYIbTYpPHI U
CropTa, CHOPTUBHOU U TPOQPECCHOHATBLHO-TIPUKIATHON (PU3NIECKON TOAT OTOBKE.

VYaensercss BHUMaHUE BOMpPOCaM IMPOBEICHUS COPEBHOBAHUH (IIpaBUja COPEBHOBAHUMU, CHCTEMa
PO3BITPHIIIEH, onpenesaeHne modeauTeneii, 00opyaoBaHe U UHBEHTAPB).

Kputepuem ycmemHOCTH OCBOSHHsSI y4eOHOro MaTepualia sBISETCS OKCIEpPTHas OICHKa
IpenojiaBaTessi, YYHUTHIBAIOLIAS pe2yisApHOCMb  NOCeweHus 005A3ameNbHblX  Y4eOHbIX — 3aHAMUlL,
BBITIOJIHEHUE YCTAHOBJICHHBIX HAa JaHHBIA CEMECTp KOHTPOJIBHBIX HOPMAaTHBOB (TECTOB) OOIICH
(bu3HUeCcKOl M CIIOPTUBHO-TEXHUYECKOW IMOATOTOBKH ISl OTACIBHBIX TPYMI Pa3IUYHOW CIHOPTUBHOU
HaIPaBJICHHOCTH.
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O06beM yueOHOI TMCUMIINHBI:
Ounas popma:

B CemecTpsl
Bun yueOHoit paboThbl aKaJieM. I I I v \Y VI
qacax
O61mas TpyA10eMKOCTh AUCHUILIMHBI MO 328 32 66 66 66 66 32
y4eOHOMY ILUIAHY
KonraktHas padora (KP): 328 32 66 66 66 66 32
[Ipaktnueckue 3anarus (113) 328 32 66 66 66 66 32
Bua uTOroBOro KOHTpOJIA: 3a- 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH qer qer qer 9er | 4Yer | dYer
B CemecTpsl
Bun yueOHoit paboThl aCTPOHOM. | I Il v V VI
gacax
OO0masi Tpy10eMKOCTh JTUCHHUILTHHBI 246 24 495 | 495 | 495 | 495 | 24
1o y4eOHOMY IIaHy
KonrakTHas padora (KP): 246 24 495 | 495 495 | 495 24
[MpakTuueckue 3ansarus (I13) 246 24 495 | 49,5 495 | 495 24
Bua uTOoroBoro KOHTpoOJIN: _ 3a- 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH qer qer qer 9eT | 4Yer | dYer
3aounas opma:
B akazgem./acTpoHom Cemectper
Bun yuebHoil paboTsl i ' 1| v VI
qacax
OO0masi TPYI0eMKOCTh JUCHUATIHHDI 328/246 108/81 112/84 | 108/81
10 y4eOHOMY ILIAHY
KonTtakTnas padora (KP): 328/246 98/78 102/78 98/81
Jlexuuu (JIek) 328/246 6/4,5 6/4,5 6/4,5
BuJ HTOrOBOro KOHTPOJIS: 12/9 3auer 3auer 3auer
3a4eT / IK3aMeH (4/3) (4/3) (4/3)

4.4.3 IucuMnJIMHbI BApDUATUBHOM YacTH (IMCUMILIUHBI 10 BHIOOPY)
AHHoOTauus padoyeil MPOrpaMmbl JMCUUILTHHBI
«OCHOBBI MEHEXKMEHTA 1 MAPKETUHITA B TEXHOJIOTHMHU NPUPOAHBIX IHEPrOHOCHTE el 1
yriepoansix matepuaiaos» (b1.B.J1B.01.01)

Heap AMCHMIJIMHBI — TIOJYYEHHE CHUCTEMBI 3HAHMM O 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS
NPEANpPUATANA B CHUCTEME HAIMOHAJIBLHOM SKOHOMHUKH, TMPEACTaBICHUNW B 00JACTH MEHEIXMEHTa U
MapKeTHHIra, BKJIOYas METOJOJIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH, (YHKIIMH, METO/BI,
OpraHu3allMOHHbIE CTPYKTYpPbI, OpPraHU3allUI0 IPOLIECCOB, TEXHUKY M TEXHOJIOTMI0 MEHEIKMEHTa U
MapKeTHHTa B YCIOBUSX PHIHOYHON SKOHOMHKH; 3aJI0KEHHE OCHOB MPO(ECCHOHANBHON IEesITEebHOCTH
OakanaBpoB.

B pe3yJabrare u3yuyeHus JUCHMILIMHBI 00y4AKOIIMIACA 10 MPOrpaMmMe 0aKajaBpuaTa q0JKeH:

Obnaoams cnegyrommmu npodeccruonansubivu (ITK) kommnerenmusmu:

— UCMOJH30BaTh HOPMATHBHBIE JOKYMEHTHI IO KAUE€CTBY, CTAHIAPTU3AINN U CepTU(DUKAIINH TP OTyKTOB
U MX M3JCITUI, 2JIEMEHTBI 9KOHOMHYECKOT0 aHaIM3a B paktudecko aestenbuoctu (ITK-3);

— CIMOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYIO TOKYMEHTAIUIO, TOJ0MPaTh 000pYyI0BaHUE, TOTOBUTH
3asBKHU Ha nprobpereHne u peMoHT obopynoBanus (ITK-9);
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— aQHANIM3HMPOBATh TEXHUYECKYI0 JOKYMEHTAallMI0, moaOupaTh 00OpyAOBaHHME, TOTOBHTH 3asBKH Ha
npuobpereHue u peMmoHT odbopynoanus (I1K-10);

— TOTOBHOCTb M3y4YaTh HAyYHO-TEXHHUYECKYIO WH(OPMAILIMIO, OTEYECTBEHHBIN U 3apyOEKHBIM OMBIT MO
temaTrke ucciaenoBanus (I1K-20).

3namy:

MIPUHIIMIIB COCTABIICHUSI TEXHUYECKOW JOKyMeHTanuu (rpadukoB pabOT, WHCTPYKILUH, IMIIAHOB,
CMET, 3as5BOK Ha MaTEPHUAJIbl 1 00OPYAOBAHKE) U JIP.;

TEOPETUUYECKUE OCHOBBI U METO/Ibl BHIPAOOTKHU 11eJeil U cTpaTeruu Ou3Heca;

MPUHLMIBI TOJATOTOBKM JOKYMEHTAllMd JUIl CO3/IaHUs CHUCTEMbl MEHEKMEHTa KauyecTBa
TPEAT PUSITHUS,

METOJIbl U TEXHOJIOTUU MIPUHATHUS U PeaTH3aliy YIIPABICHYSCKUX PEeIICHUH.

Ymemo:

COCTaBJISITh 3asBKM Ha 000pPYy10BAHUE;

pa3palaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;

MPUHUMATH YIPABICHYECKUE PEIICHHUS U OPraHU30BBIBATH WX BBITIOJIHCHUCE;

cobupaTh, 00padaThIBaTh U UCMOIB30BATH YIIPABJICHYECKYIO HH(OPMAIIHIO;

paboTaTth ¢ yNpaBICHYECKOH TOKyMEHTAIHeH, MOJb30BaThCS 3aKOHAM, HOPMaMH M IPaBUJIAMH
aJIMUHUCTPATUBHOHN 1EATEIbHOCTH;

pacnpenensate 005S3aHHOCTH U OTBETCTBEHHOCTD;

UCIIOJIb30BaTh METO/IbI MOTUBALIUY NIEPCOHAIA;

KOHTPOJUPOBAThH U PETYIUPOBATH UCIIOTHEHUE TTAHOB.

Braoems:

HAaBBIKAMU TPUMEHEHHSI ONTHMAJIBHBIX TTOIXO0JI0B JIJISl TUATHOCTHKYU M aHAJTN3a PhIHKA;

METOJJaMH PyKOBOJICTBA IIEPCOHAIIOM;

WHCTpYMEHTaMH 3G GEKTUBHOTO YIIPABICHUS MTPEATPUSITHEM.

Kpartkoe conep:kanue 1UCUMILIMHBI

Moayisb 1. OcHOBBI ynIpaBJieHUs] IPeANPUATHEM

1.1 Begeoenue. Ilpeomem, memoo u cooepircanue oucuyuniunvt «OcHO6bl MeHeOHcMenma u
Mmapkemunzay. Teopusi yripaBiaeHHs: yIIpaBlIeHHE KaKk NOTPEeOHOCTh U Kak (aKTop ycrexa JAesTebHOCTH,
CYLIHOCTh M COJIep)KaHHE€ YIpPaBJIEHHUS, MECTO TEOPUHU YINPABICHHS B CHCTEME COBPEMEHHBIX 3HAHUH,
cienrQuKa YIpaBIeHYECKOW NeATeIbHOCTH, COBPEMEHHbIE NMpoOjeMbl ymnpaBieHus. ['eHe3uc teopuu
yIpaBJICHHS: YIPABIEHUYECKHE PEBOJIOLNN, BOSHUKHOBCHHE HAYYHONH TEOPHUH YIPABICHHS, UCTOKH U
TEHIICHIIMU Pa3BUTHS POCCHICKOTO yIIpaBleHUs. 3aKOHOMEPHOCTH ¥ MPUHIHUIBI  YIIPaBICHHUS:
CYOBEKTHBHBIC U 00BEKTUBHBIC (DAKTOPHI B YIIPaBICHHUH.

1.2 Cucmema ynpasnenus npeonpuamuem u ee cmpykmypa. Ouenka 3Iphpexkmusnocmu
ynpaenenusa. CucrtemMa YIOpaBJIeHUS: TOHSTHE CHUCTEMBbl YIIPABIEHUS, paclpenereHne QYyHKIIHH,
MOJTHOMOYMN U OTBETCTBEHHOCTH, MPHUHILMIIBI TOCTPOEHUS CHCTeM YymnpasieHus. LleHTpamuzauus u
NEICHTPAIN3AINS ~ YIPaBJICHHUS, JEJICTHPOBaHWE  TOJHOMOYHMA B  Mpoleccax  yIpaBIICHHUS.
OpranuzalvoHHas CTPYKTypa U ee BUbl. OcHOBHbIE MOHATUSA 3(dekTuBHOCTH ynpaBieHus. [lokasarenn
3(p(PEKTUBHOCTU yIIPaBIEHUS.

Moayab 2. OCHOBBI MeHeI:KMEeHTa

2.1 Ilenu 6 cucmeme ynpasnenus. Paspabomka cmpamezuii u nnanoe opzanuzayuu. llenu u
[eNenoNlaraHie B YIPABJICHUU: POJIb L€ B OPraHU3allMd M OCYIIECTBICHUU IPOI[ECCOB yNpaBICHHUS,
KJaccuuKanus Lejae, IOoCTpoeHue JepeBa Lieeil; codyeraHue pazHooOpasust Lened u  QyHKIui
MEHEPKMEHTa; CHCTeMa YIpaBJIEHUS [0 LeNsIM; CTpaTeruss M TakTuka ynpasieHus. CyliHOCTb,
IPUHLIMIIBI U METO/bI IITaHupoBaHus. [Iporuecc BbipaboTku cTpareruu. @opMbl TEKYIIEr0 MJIAHUPOBAHUS.

2.2 Texnonozusa paspabomku u HpuHAmMUA ynpaeneHuyeckux peuienuil. Pazpadotka
yIpaBJICHYECKUX PEIICHUIN: MOHATHE U KJIacCU(PHUKAIUS YIIPaBICHUECKUX PElIeHH, OCHOBOIOIArAIOIHE
DIIEMEHTHI JESATENbHOCTH, YCIOBHUS W KPUTEPHH IMPUHATHS PEIICHUH, MPOIECC M MOJCNU MPUHSATHS
yIpaBICHYECKUX PELICHUH, peann3alus ynpaBIeHUeCKUX PEeIIeHHH.

2.3 Bnacme 6 cucmeme ynpaegienus. auoepcmeo u cmunv ynpaeienus. OTHOUICHUS BJIACTH B
CHCTEME€ YIpaBJICHUS: TOHATHE M THUIIOJOTHS BIJIACTH; BJIACTh M aBTOPUTET MEHEKepa; MPHU3HAKHU,
dakTopel W TPOSIBICHUS HEYNPaBIIEMOCTH; WCTOYHUKMA BIJIACTH B YIPABICHUHM OPraHU3AIHCH;
NapTHEPCTBO B MPOLIECCaxX MEHEKMEHTa. JInIepcTBO M CTHIIb yIpaBJIeHUs: MPoIecchl GOPMUPOBAHUS U
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OCHOBHBIE COCTABJIAIOLINE JILAEPCTBA, (popMasibHbIe U HeopMasbHble (GaKTOPbI JUIEPCTBA, IPOSIBIECHHE
JUJIEPCTBA B CTUJIE YIPABIEHUS, TEHACHIIMS Pa3BUTUS CTHIIS YIIPABICHMUSL.

2.4 Momueayuonnsvie O0CHOGbl ynpaeéneHus u KoH@aukmel. MoTuBaUUs JEATEIBHOCTU B
yIpPaBICHUM: MOTHUBBI J1€ATEIbHOCTH YEJIOBEKa M MX POJb B YINPABICHUM, OCHOBHbIE MOHSATHS M JIOTHKA
polecca MOTHUBAUH, GakTopsl GOPMHUPOBAHUS MOTUBOB TPY/1a; UCIIOJIb30BAaHUE MOTUBAIIMH B IPAKTUKE
MEHEeIKMEeHTa; (akTopbl S(PPEKTUBHOCTH MOTUBALIMK; COBPEMEHHbIE KOHLEMNIUU MOTHBALUU.
I'pynnoBass nuHamMMKa W KOH(MJMKTBI: PpOJb TPYMNNbl B IOBEJCHUM U JEATEIbHOCTU YEJIOBEKa,
(dopMupoBaHuE T'pyMIl, B3aUMOACUCTBHS B IpyNIe M B OpPraHU3allM{; BO3ZHUKHOBEHHUE, MPOSBICHHUE U
Pa3HOBUAHOCTH KOH(IMKTOB, BIMSHNAE KOH(DIMKTOB Ha yIpaBJiICHHUE.

Moayib 3. OCHOBBI MAPKETHHIA.

3.1 Mapkemunz Kax cucmema YHnpaeieHus, peyiupoéanus u usyuenus puvinka. Ilonstue
MapKeTHHIa, IMPOUCXOXKACHHE M CYIIHOCTh MapKeTHHra, Leiau MapkeTuHra. OCHOBHbBIE TPU3HAKH
MapKeTUHIoBOro CTwis ynpasieHusd. Konumenuum wmapketuHra. OCHOBHbIE BHIbl MapKETHHIA.
MapkeTuHroBas cpena.

3.2 Komnnexc mapxemunza. OcHnogHuble mapkemunzoevie uncmpymenmul. ColepxkaHue u
mpoliecc yrnpaBieHus: MapkeTHHToM. OcHOBHBIE (DYHKIIMU MapKeTHHTa. ToBapHas, 1ieHOBas, cObITOBas U
KOMMYHHMKallMOHHAs OJIUTUKU GupMbl. ToBapHble cTpaTeruu. PazpaboTka HOBBIX TOBApOB.

O0beM yueOHOI TMCUMIINHBI:
Ounas popma:

Bun yaeOHO# paboTh B 3a4eTHBIX B akanem.
eIMHUTIAX yacax
OO0mrasi Tpy10€eMKOCTh TUCHHUIIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
Konrakthas padora (KP): 1,0 36
Jlexuuu (JIek) 0,5 18
ITpaktuueckue 3anarus (I13) 0,5 18
Camocrositenbhas padora (CP): 1,0 36
CaMOCTOsTENbHOE 3yUEHUE Pa3/IeI0B IUCIUTIINHBI 1,0 36
Bua nTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH - 3auer
Bun yuebHoit paboThl B 3auetHbIx B actponom.
(107030200204 qacax
O01mas Tpy10eMKOCTh JUCHUIINHBI 10 Y4eOHOMY IJIAHY 2,0 54
KonrakThas padora (KP): 1,0 27
Jlexuuu (JIek) 0,5 13,5
[Tpaktuueckue 3ansatus (I13) 0,5 13,5
CamocrostenbHas pabora (CP): 1,0 27
CaMocTosiTeNIbHOE U3yUEHHE Pa3eI0B AUCLHUIIIMHbI 1,0 27
Bua uTOoroBoro KOHTpOJIsi: 3a4eT/IK3aMeH - 3auer
3aounas opma:
Bun yuebHoit paboTsl B 3aueTHbIX B akanem.
SIMHUTIAX yacax
O0mas Tpya0eMKOCTh IMCUMILIMHBI IO Y4eOHOMY
naany 2,0 72
KonrakTHas padora (KP): 0,25 9
Jlexruu (Jlek) 0,17 6
IIpaktuueckue 3ansatus (I13) 0,08 3
CamocrostenbHas padora (CP): 1,64 59
CaMOCTOSITEIbHOE U3YUECHHUE PA3JETOB JUCIUTLIIMHbI 1,64 59
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Bua uTOroBOro KOHTpOJIA: 3a4eT/IK3aMeH 0,11 3auer
(4)
Bun yuebHoil paboThl B 3aueTHbIX B actponom.
eIMHULIAX yacax
O0masi TPpyaoeMKOCTbh NUCHHMIVIMHBI 10 Yy4eOHOMY
naany 2,0 54
KonrakTHas padora (KP): 0,25 6
Jlexmuu (JIek) 0,17 45
IIpaktuueckue 3ansatus (I13) 0,08 2,25
CamocrosrensHas pabora (CP): 1,64 45
CaMOoCTOsITEIbHOE U3YUEHUE PA3AEI0B IUCIUILIMHBI 1,64 45
Buja nToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,11 3auer
3)

AHHOTanus padoyeil MPOrpamMmMbl JUCHUATTHHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMpOBaHNS M yIIPaBJieHHe KA4eCTBOM B TeXHOJIOTUH
NPHPOTHBIX JHEPrOHOCHTeEJIel 1 yriiepoaHbix MaTepuanosy» (b1.B./[B.01.02)

Heapr aMCHMIVIMHBI — HAyYUTh CTYJIEHTOB IPUMEHSTh KOHTPOJbHO-U3MEPUTEIBHYIO U
UCIBITATENIbHYI0 TEXHUKY, METOAAM U CPEICTBAM TEXHUYECKOI'O PEryJHpOBaHMs, METOAAM KOHTPOJIS
KayecTBa BBIITYCKaeMON IPOAYKIIMH, COBPEMEHHBIM CUCTEMAM YIIPABJIECHUS KAUECTBOM .

B pe3yabTare n3ydeHus AUCHUILIMHBI 00y AIOIIUIiCS 110 NporpaMMe 0akajlaBpuara 10JI2KeH:

Obnaoams cneqyroummu npodeccruonanbubiMu (ITK) koM eTeHIMAMMU:

— UCNOJb30BaTh HOPMATHUBHbBIE TOKYMEHTHI 10 KAUECTBY, CTAHAPTU3ALUU U CepTU(UKALIMU TP OTyKTOB
U X M3JICNHUH, 2JIEMEHThl 3KOHOMUYECKOT 0 aHaiu3a B mpaktiyeckoit aesrensaoctr (ITK-3);

— CIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO JOKYMEHTAIUIO, TOA0NPaTh 000PYJOBAHHE, I'OT OBUTH
3asiBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (I1K-9);

— aQHaAIM3HMPOBATh TEXHUYECKYIO JOKYMEHTallMio, MoalOupaTh 00OpyAOBaHME, T'OTOBUTH 3asBKH Ha
npuodpereHue u peMoHT obopynosanus (ITK-10);

— TOTOBHOCTb M3Yy4aTh HAyYHO-TEXHMYECKYIO MH(OpPMAIMIO, OTEYECTBEHHBIH U 3apyOEKHBIH ONBIT MO
tematuke ucciaenosanus (I1K-20).

3uamo:

3aKOHOJIATEIbHbIE U HOPMAaTUBHO INPAaBOBBIE aKThl, METOJUUYECKUE MAaTEpUaIbl [0 TEXHUYECKOMY
peryIMpoBaHUIO;

NEPCHEKTUBbl  TEXHMYECKOTO  Ppa3BUTUSA U OCOOGHHOCTH  JESITENbHOCTH  OpraHu3alluid,
KOMIIETEHTHBIX Ha 3aKOHOJaTEIbHO-TIPABOBOM OCHOBE B 00JIACTH TEXHHUYECKOI'O PEryJIUPOBAHUS;

OCHOBBI TEXHUYECKOI' O PEr'yJIMPOBaHUS.

Ymemn:

IPUMEHATh METOJbl M HPUHLHUIIBI CTAHJAPTHU3aLMM IpH pa3pabOTKe CTaHAAPTOB U APYTruUx
HOPMAaTHUBHBIX 1OKYMEHTOB;

IPOBOJAUTh IOATBEPKACHUE COOTBETCTBUS MPOAYKLMHU, IMPOLECCOB U YCIYT MPEAbIBIIEMbIM
TpeOOBaHUSAM;

MIPUMEHSATH METO/Ibl KOHTPOJIS U YIPABJICHUS] KAUECTBOM;

aHAJIM3UPOBATH JJAHHBIE O KAYECTBE MPOAYKLHUU U OIPEAeIATh IPUYUHBI Opaka;

UCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU JUIS IJIAHUPOBAaHUS W IpOBEIAEHUs paboT 1o
TEXHUYECKOMY PeryJupOBaHUIO.

Braoems:

HaBbIKaMU MCII0JIb30BaHMS OCHOBHBIX HHCTPYMEHTOB YIIPABJIEHUS KAUECTBOM;

HaBbIKaMU 0()OPMIICHHS Pe3yIbTaTOB UCIBITAHUI U IPUHSATUS COOTBETCTBYIOIINX PELICHU;

HaBbIKaMU 0()OPMIICHHS] HOPMATHBHO-TEXHUYECKON JOKYMEHTAIUH.

Kparkoe cogepikanue 11 CHMIIMHBI

Mooyns 1.

1.1 Beaenne. 3akoH P® «O TexHHYeCKOM peryJIupoBaHNuN».
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Mepbl TEXHUYECKOT'O PeryIupoBaHUsl, OCHOBAHHBIE HA 3aKOHOJATEIbCTBE 00 OTBETCTBEHHOCTH 32
Ka4yecTBO U 0€30MaCHOCTb OCTABIAEMOM MPOAYKINH («3aKOH O 3allUTe MPaB MOTPEOUTEICH» ).

1.2 HeorBpaTuMOCTb OTBETCTBEHHOCTH W3IOTOBHMTEJAs] M OpPraHu3alMd B  LelH
«U3rOTOBHTEJIb- IPOAABEIN- NOTPeOUTEIbY.

HenobpokauectBenHnas npoaykuus. VckaxenHass uHpopmanus o (GakTHUECKUX XapaKTepHCTHUKaX
nponykuuu. GanscudunupoBantas npoaykuus. OTBETCTBEHHOCTh MIPO/IaBIA U U3 OTOBUTEIIS.

1.3 Jloka3areJibCTBO J00POKAYECTBEHHOCTH peaaTnu3yeMOH NPOAYKIUHM H3roToBuTeneM. CBsA3b
Mek1y HaTu4ueM Aedexra 1 BeJMYMHOM yepoa.

KavecTBeHHass MpOAYKIUA-YCIOBHE BEDKUBAHUS (MPM B KOHKYPEHTHOU Oophoe.

1.4. TexHnuyeckoe peryJiupoBaHue, OCylleCcTBJIAsIeMOe IOCyIapcTBOM B 00;1acTH 0€301aCH OCTH
NpoAyKTOB. TexHuYecKkHe perjaMeHThbl U OLEHKA COOTBETCTBHS.

Bunsl Texanueckux periaMeHToB. CoaepikaHne TEXHUYECKUX periiaMeHToB. [IpaBuia nocrpoenus.

1.5. ®opMbI TEXHNYECKOTO pPeryJIupoOBaHHs.

[TonTBepkaeHne COOTBETCTBUS, TOCYIapCTBEHHbBIN KOHTPOJIb, HAJ130D.

1.6. Akkpeauranus Kak (popMa rocyiapcTBEHHOI0 TEXHUYECKOT0 PeryJupoBaHusl.

Ilenu ¥ MPUHLMIIBI aKKpeIUTAUUU. AKKPEAUTAIlUsl OPraHOB MO CepTU(PUKALNU U HCIBITATENbHBIX
nabopartopuii. CepTudukanoHHbIe UCTIBITAHUS IPU aKKPEIUTALUU. 3apyOeKHast aKKpEeTUTALIHSL.

1.7. Mepsl, mnpeaycMaTpuBalouiye MCIOJb30BaHHE JOOPOBOJBHBIX CTAHAAPTOB M
A00POBOJIbLHOM cepTU(UKAIUN.

KauectBo. BHenpenue cuctem kauectBa. O6yuenue u nunpopmMupoBaHue noTpeduTenei.

1.8. IIpunuuns u GpopMbI NOATBEPKIEHUA COOTBETCTBHsI. CXeMBbI.

Monayas 2

2.1 MeToau4ecKue OCHOBbBI YIIPABJICHUS] KAYeCTBOM.

Craguu KM3HEHHOI 0 LMKJIA IPOAYKUMUA. MeToabl OLleHKH KadecTBa npoaykuuu. Ctanaaprusanus
B YIpPaBJIEHMH KayecTBOM - MexayHapoaHble cranaaptel cepuu 9000. 3apyOexHbIi 1 OT€UECTBEHHBIN
OTIBIT YIIPABJIEHUS KAUECTBOM.

Konnenuus «Bceobuiero ynpasieHus KaueCTBOM.

MerTposioruueckoe odecreueHne KauecTBa IPOAyKIUH.

2.2)Innen3npoBanue. AKKpeauTanus.

3aKOoH O JIMIIEH3UPOBAHUMU.

2.3 CepTudukanus Kak npoueaypa noaTBep:KIeHUusi COOTBETCTBHSI.

2.4 IlpuHuunsl 1 GopMbI OATBEPKACHUSI COOTBETCTBHS.

2.5 Cxembl cepTH(PMKALUM U JeKIAPHPOBAHNS.

Omnucanne cxem aexnapupoBanust (11-71) u ceprudukanuu.

2.6 JloOpoBo/IbHOE NOATBEP:KACHME COOTBETCTBHSA. JKCIOPTHPyeMas M HMMIOPTHpyeMasi
NPOAYKI U, MOAJIeKAIAsA 0013aTeIbHOMY IOATBEPKICHUIO COOTBETCTBHUS.

VYcnoBuss BBO3a Ha TeppuTopHio Poccum  mponykuuu, THoanexameil  o0s3aTelbHOMY
MOJATBEPKAECHUIO COOTBETCTBUS.
O0beM yueOHOI TMCUMIINHBI:

Ounas dopma:

B 3aueTHBIX B akanewm.

Bunet yue6HOM paboThI eMHULIAX qacax
OO0masi Tpy10eMKOCTh JMCUMIIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
Kounrakthas padora (KP): 1,0 36
Jlexuuu (JIex) 0,5 18
Jlabopatopnbie padoTsl (JIad) - -
[TpakTrueckue 3ansatus (I113) 0,5 18
CamocTrositesabHast padora (CP): 1,0 36
[TonroroBka K KOHTPOJIbHBIM paboTaM 0,18 6
Jlpyrue BUIBI CAMOCTOSTENLHOW PabOThI 0,82 30
Bujx koHTpOJISA: 3a4eT - 3auer
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B 3auetHbIX B actpoHoM.
Bunel yue6HO#M paboThl eIMHULIAX yacax
OO01masi TPyA0eMKOCTh JUCHMILIUHBI 10 Y4eOHOMY IUIaHY 2,0 54
KonraktHas padora (KP): 1,0 27
Jlexmuu (JIek) 0,5 13,5
JlabopaTopHbie paboThI (J1ad) - -
[Ipaktuueckue 3anstus (I13) 0,5 13,5
CamocTrositesbHas padora (CP): 1,0 27
[TonroroBka K KOHTPOJBHBIM paboTaM 0,18 4,5
Jpyrue BUabl CaMOCTOSITEILHON padOThI 0,82 22,5
Bun kouTpoas: 3auer - 3auer
3aouHas popma:
B 3aueTHBIX B akanem.
Buner yue6HO#M paboThI eMHULIAX qacax
O0masi TPya10eMKOCTh AWUCHUIUIMHBI MO Y4eOHOMY 20 79
IJIaHy
KonTakTHas pa6ora (KP): 0,25 9
Jlexmuu (JIek) 0,17 6
JlabopaTopubie pabotsi (JIad) - -
[Ipaktuueckue 3ansatus (113) 0,08 3
CamocTtosiTesabHnasi pagora (CP): 1,64 59
[ToaroroBka K KOHTPOJIbHBIM paboTaM 0,28 9
Jpyrue BUapl caMOCTOSTENIbHOW paboThI 1,39 50
Bupa xoHTpoJs: 3auer 0.11 3auer
(4)
B 3aueTHBIX B actponOM.
Bunet yue6HO#M paboThI eIMHUIIAX gacax
O0mas TpPya0eMKOCTh AUCHHUIUIMHBI MO Y4eOHOMY 2.0 54
IJIaHy
KonTakTHas padora (KP): 0,25 6
Jlexuunm (Jlek) 0,17 45
JlabopaTopubie pabotsi (JIa0) - -
[Tpaktuueckue 3ansatus (I13) 0,08 2,25
CamocTtositesbHasi pagora (CP): 1,64 45
[ToaroroBka K KOHTPOJIbHBIM paboTaM 0,28 6,75
Jpyrue Buapl caMOCTOSTENIbHOW paboThI 1,39 37,5
Bupa xoHTpoOJIsSL: 3aueT 0.11 322;)&

AHHOTaNUA paﬁoqeﬁ nporpaMmsbl JHCHUIJIMHBI «BpIuncanTeIbHA MATEMATHKA B TEXHOJIOTHHA

NPUPOIHBIX JHEPrOHOCHTEIel U yriiepoaHbix Matepuaios» (51.B.1B.02.01)

He.ﬂb AUCHMIVIMHBI — HaYy4YHUTb O6yanOHII/IXC$I TCOPCTUICCKUM 3HAHUAM, U MPAKTUYCCKUM
YMCHUSM U HAaBbIKaM HCIHOJIb30BAHUA COBPCMCHHBIX MATCMATUYCCKUX METOAOB C IMPUMCHCHUCM IIAKETA
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Marematudeckux mporpamm MATLAB s pemeHuss HIMPOKOro Kpyra 3aaad BBIYHCIATEIbLHON
MaTeMaTUKH.

B pe3yabTare n3yyeHus JUCHUILIHHBI 00y4alomuiics Mo nporpaMmMe 0aKajaBpuara J10JI2KeH:

Obnadams cnenyrommmu npodeccruonanbubivMu (I1K) komnerennusmu:

CIIOCOOHOCTBIO TIPOBOJIMTH AHAIHM3 CHIPbS, MAaTCPHAIOB W TOTOBOW MPOAYKIHHU, OCYIICCTBIIATH
OLIEHKY pe3ysbraToB aHamm3a (ITK-10);

CIOCOOHOCTBIO TUIAHUPOBATH M MTPOBOAMUTH (PU3NYECKUE U XUMUYECKHE IKCIIEPUMEHTHI, TTPOBOIUTH
00paboTKy UX Pe3yIbTaTOB U OIICHUBATh MMOTPEIIHOCTH, BBIBUTATh TUTIOTE3bl M yCTAHABIMBATH IPAHUIIBI
UX MPUMEHEHHSI, TPUMEHSITh METOJbl MATEMATHUYECKOrO aHaINW3a U MOJCIHPOBAHUS, TEOPETHUECKOTO U
3KCIepuMeHTabHOro uccnenosanus (I1K-16);

3namy:

(U3UKO-XUMUYECKUE W XHMHUKO-TEXHOJIOTMYECKHE 3aKOHOMEPHOCTH TPOTEKAaHUs IPOIECCOB
U3MEHEHUSl arperaTHoro COCTOSHUS Tapo(ra3o)-KUIKOCTHBIX CHCTEM, PEAKTOPHBIX MPOIECCOB U
OCHOBHBIX TPOIIECCOB Pa3ACIICHUs] XUMUYIECKOW TEXHOJIOTHH;

METOJBl W QITOPUTMBI KOMIBIOTEPHOTO MOJCIHPOBAHUS OCHOBHBIX IPOIIECCOB XUMHUYECKOM
TEXHOJIOTMH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MPOU3BOJICTB;

OPUHLUIBI ~ TPUMEHEHUS  METOAOJOTMH  KOMIBIOTEPHOIO  MOJEIMPOBAHUS  XHUMHKO-
TEXHOJIOTMYECKUX TIPOLIECCOB MpPHU aBTOMATH3UPOBAHHOM IMPOEKTUPOBAHWHW U  KOMIBIOTEPHOM
yIIPaBICHAH XUMHUYECKHUMH TPOU3BOICTBAMHU.

Ymemn:

pemath  3aJa4d  KOMITBIOTEPHOTO  MOJICIHPOBAHHS  IPOIECCOB  mapo(ra3o)-KUIKOCTHBIX
paBHOBecui, a0COpOINH, U CTHIUISIUHU, PEKTU(QUKAINY U )KUIKOCTHON IKCTPAKIIHH;

OPUMEHSTh TOJY4YEHHbIE 3HAHUS TPU PELICHUH MPAKTUYECKHX 3a/ad  KOMIIBIOTEPHOIO
MOJIETMPOBAHMS OCHOBHBIX MPOIIECCOB XUMUYECKOM TEXHOJIOTUU U TEXHOJIOTUYECKHX CXEM XUMHUYECKHX
IIPOM3BOJICTB.

Braoemy:

METOJaMH TPHUMCHCHUS CTaHJAPTHBIX IMakeToB NpukiIagHbeix mnporpamm (IIIII1) wm makeToB
Mozaenupyronmx nporpamm (IIMII) nis MonenupoBaHusi OCHOBHBIX IMTPOIECCOB XUMUUECKON TEXHOJIOTUU
Y TEXHOJIOTUYECKHX CXeM XHMMHYECKUX TPOU3BOICTB.

Kpartkoe conep:kanue 1UCUMILIIMHBI

Beenenue. llemu u 3amaunm xypca. KpaTkuil McTOpUYeCKHH OYE€pK pa3BUTUSI OTEUECTBEHHOM M
3apyOeKHON BBIYMCIUTEIIEHON MaTeMaTHKU. OCHOBHBIC ITAIbl pa3pabOTKH M peaju3allii ajiropuTMOB
Ha KOMITbIOTEpax.

Moayas 1. BeruncaurenbHas maremaruka. OCHOBHBIC JTamnbl: paspadoTKa M peanu3anus
ajlropuTMoB Ha kommnblTepax. Cucrema komnbiloTepHoii marematukn (CKM) MATLAB pas
peleHus 3a1a4 BbIYUCINTEIbHOI MaTeMATHKH.

Tema 1.1. Co3nanue M-nporpaMM U _OCHOBHbIE 0MepaTopbl M-fi3bIka MPOrpaMMHPOBAHUSA
MATLAB. Bapuantsl cTpyKTYpBI nporpamm Ha MATLAB.

Opranu3anus padodero ctosna Desktop Layout;

Ocuosuble oneparnu B Command Window;

OcuoBHble onepanuu B Editor;

JIuHeltHO opraHu30BaHHAas NporpamMma (ajaropuTm);

BeTBiieHust ¢ OJJHUM YCIIOBHEM, HECKOJBKHMMH YCIIOBHSIMHU, BJIOXKCHHBIC, CO CIUCKOM ycJioBui. if,
switch; ornueckue onepamnuu and, or, not;

[Muknel cO CYETYMKOM, C TMPENYCIOBHEM, C TIOCTYyCIOBHEM, C TMpPEpPhIBAHUEM TOIHBIM H
npepbIBAHMEM YaCTUYHBIM, C 3aIaHHBIM IIArOM CYETYHKA, C OTIACIBHBIM OTCueTOM uTepanumii; for, while,
break, continue; ¢ BeI3OBOM (yHKIMII; ¢ auajorom c¢ monb3oBatenem B Command Window u B
CIEIHUANILHBIX JIUAJIOTOBBIX OKHAX;

Tema 1.2 CramgaprHbie M HecTaHAAPTHLIE (GVHKIUH M-s13pIka NPOrpaMMHUPOBAHUSA M
ocHOBHbIe pemaresiu (solvers) MATLAB.

®dynkiuu ¢ rpadguyeckuM BoIBOZOM pe3ynbtaToB; plot, subplot, surf, mesh, polar;

DyHKIUY ¢ YUCITOBBIM BBIBOIOM pe3ynbratoB B Command Window;

OyHKIUU C 3aIUCHIO PE3YJIbTATOB B (aii;

OyHKINHU, BJIOKCHHBIC B TJIAaBHYIO ()YHKIIHIO;

OyHKINU ¢ IepEMEHHBIM YHCIIOM apTyMEHTOB;

107



OyHKIMH, BBI3BIBAIOIINE APYTYIO GYHKIIMIO, UM KOTOPOH MepeaaHo Kak apryMeHT;

Moayas 2. Bektopsl 1 MaTpunbl. CucreMa JMHEHHbIX ajJredpandeckux ypasHenui (CJIAY).

Tema 2.1. O0paTHasg MaTpuIa. Y MHOKeHHE MATPHIL
Omepatop inv;

Omneparopsr Strcat, int2str, numa2str;

Omneparopsr length, min, max, mean, sort;

Omneparopsr dot, tril, triu, eye, zeros, ones, diag;
Omneparopsr rand, linspace, logspace, repmat;
Omnepatopsr Size, det, trace, norm;

Tema 2.2. Metoa I'aycca. MeToa NPOCTBIX HTEPALUIA.
Omnepatopsr linsolve, rank, eig;

Tema 2.3. O0YCJI0BJEHHOCTEH cHCTEeMBI. YHcJ10 00YCJI0BJIEHHOCTH.

OmnepaTopsr cond, rcond;

Monayab 3. O6padoTka pe3yJbTaTOB U3MepeHUus 0JHOH BejinunHbl. [Ipudaunxenne pynkuumn

Tema 3.1. Kpurepnii CTbloneHTa.

OmnepaTtopsr polyfit, polyval;

Tema 3.2. AnnpokcumManus.

Omnepatop Isgcurvefit;

Tema 3.3. UHTEepmoasinmsi.

Omneparopsr interpl, linear, spline, nearest;
Moayab 4. UncJieHHOe MHTETPUPOBaHUe
Tema 4.1. MeTo0bl NPIMOYI0JLHUKOB
OmnepaTtopsl SUM, mean;

Tema 4.2. MeToabl Tpanenuil

Oneparop trapz;

Tema 4.3. MeTtox CHMIICOHA

Omnepatop quad, int;

Tema 4.4. Metoa HeoTona-Koteca 8 mopsajaka
Omnepatop quads;

Mopayasb 5. YpaBHeHHe ¢ OJTHUM HEM3BECTHBIM
Tema 5.1. MeToa aej1eHHs IONOJIaM
Omnepatopsr conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbBIX

OmepaTopsr roots, poly, fzero;

Moayasb 6. Cucrema HeJTMHEHHBIX YPaBHEHHI
Tema 6.1. Metox HuroTona-Padcona
Oneparopsr Solve, diff, subs;

Tema 6.2. MeT0J NPOCThIX HTEPAILMIi.
Omneparopsr sSimplify, collect, pretty;

Moayab 7. OnHoMepHAast ONTUMU3 AU

Tema 7.1 MeToabl 0THOMEPHOI ONTHMH3ALNHA
OmnepaTopsr fminbnd;

Moayab 8. MHoromepHasi OITUMHU3A LU
Tema 8.1 MeToabl MHOTOMEPHOI ONITHMU3ALIHU
Omneparopsr fminsearch, linprog, fmincon;
Moayas 9. {uddepenunaibHble ypaBHeHUsI

Tema 9.1 MeToanl perienus 1updepeHMaIbLHLIX YPABHEH HiA.

Omnepatops! dsolve, diff;

3akiIr0ueHue. 3aKII0YnTeNIbHAS JIEKIIUS 110 TTOABECHUIO UTOTOB Kypca.

O0bem yueOHOH JTUCUMILIIMHBI:
Ounas popma:

B 3au. B akanem.
Bun yuebHoi paboTbl eANHULIAaX yacax
OO0uas TPy10eMKOCTh JHCHMILIMHBI 10 Y4e0HOMY IIAHY 3 108
KonrakTHas padora (KP): 0,9 32
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Jlexmuu (Jlex) - -
Jlaboparopusbie 3anstust (J1ad) 0,9 32
CamocTtositesabHnasi pagora (CP): 2,1 76
[ToaroToBka k Ja00paTOpHBIM paboTaM 1,05 38
CamocTosTebHOE U3yUEHUE pa3/IesIoB Kypca 1,05 38
Bujg uTOroBOro KOHTpOJIA: 3a4eT / IK3aMeH - 3auer
B 3au. B actponom.
Bun yaeOHoit paboTh eIUHUIIAX gacax
O01mas Tpy10eMKOCTb IMCHHUIJINHBI 10 Y4e0HOMY IUIAHY 3 81
KonTakTHas padora (KP): 0,9 24
Jlexuunu (JIek) - 24
JlabopaTopurbie 3ausTus (J1ab) 0,9 57
CamocTtosiTesabHast padora (CP): 2,1 28,5
[ToaroroBka K 1a00paTOpHBIM paboTam 1,05 28,5
CamocrosTenbHOE U3yUeHUE Pa3eioB Kypca 1,05 81
Buj uTOroBOro KOHTpOJIA: 3a4eT / IK3aMeH - 3auer

3aouHas popma:

B 3au. B akanewm.

Bun yuebHoil paboTsl eIMHUIAX yacax
OO6masi Tpy10€eMKOCTh THCIHHILIMHBI 0 Y4€0HOMY IIaHY 3,00 108
KonrakTHan padora (KP): 0,22 8
Jlexuunu (Jlek) - -
JlabopaTopnsbie 3austus (J1ab) 0,22 8
CamocTtositesbHasi pagora (CP): 2,67 96
[TonroToBka K 1a00paTOpHBIM paboTaM 1,06 38
CaMocCTosITEeNbHOE U3YUEHHUE Pa3AeI0B Kypca 1,61 58
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,11 3auer

(4)
B 3au. B actponom.

By yaeOHO# paboTh eMHUIIAX yacax
OO6urasi TPy10€eMKOCTh THCIHHMILIMHBI 0 Y4eOHOMY ITAHY 3,00 81
KonrakTHas padora (KP): 0,22 6
Jlexuunu (Jlek) - -
JlabopaTopHbie 3ausTust (J1ab) 0,22 6
CamocTtosiTesabHast padora (CP): 2,67 72
ITonroToBka K 1a00paTOPHBIM paboTaM 1,06 28,5
CaMoCTOsITeTbHOE H3yYCHUE Pa3/IeoB Kypca 1,61 43,5
Bua koHTpOJIsI: 3a4eT / IK3aMeH 0,11 3ager

(©)

AHHOTauus padoyeil MPOrpamMMbl JUCHUATIHHBI
«JluCKpeTHAs MATEeMATHUKA B TEXHOJOTMU MPHUPOJAHBIX JHEPrOHOCUTEJIeH M YIJIePOIHbIX
marepuajon» (51.B.J1B.02.02)

Heab aucuunmianHbl — GOPMUPOBAHUE Y CTYACHTOB CHCTEMbI OCHOBHBIX MOHSTHIA, MCIIOJIb3Y €MbIX
JUIS TIOCTPOCHHSI BaKHEUIITMX MAaTEMATHYCCKMX MOJENICH, ¥ MAaTeMaTHYCCKUX METOJOB JUIS OIMHUCAHUS
Pa3IMYHBIX MTPOIIECCOB.

B pe3yabTare n3yueHus TUCHUILIHHBI 00y al0MIUiics MO MporpaMmMe 0aKajlaBpuaTa J10JI2KeH:

Obnaoams crnenytomumu npodeccruonanbabiMu (ITK) koMereHIUsIMU:
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CIIOCOOHOCTBIO NMPOBOAMUTH AHAJIU3 ChIPhS, MAaTEPUAJIOB U T'OTOBOH HPOAYKIMH, OCYIIECTBIATH
oLeHKy pe3yabTatoB aHamm3a ([TK-10);

CIIOCOOHOCTBIO IUIAHUPOBATH U NMPOBOAUTH (PU3UUYECKHE U XUMUYECKUE SKCIIEPUMEHTHI, IPOBOAUTH
00paboTKy UX Pe3yJIbTaTOB U OLIEHUBATh IOIPEIIHOCTH, BHIABUIATh FUIIOTE3bl U YCTaHABIUBATh IPAHULIBI
UX MPUMEHEHMS], IPUMEHSITh METO/bl MaTEMaTHUYECKOI0 aHAJINM3a U MOJAEIUPOBAaHUS, TEOPETUYECKOrO U
sKcrepuMeHTansHoro uccienoBanus (ITK-16).

3namo:

OCHOBHBIE€ TOHATUS U METOAbl JUCKPETHOM MaTEeMaTHKH, MaTeMaTHYECKMX METOJOB pELICHUs
npodeccHoHaNbHBIX 33/1a4.

Ymems:

MPUMEHSATH MaTeMaTUYeCKHUe METO/IbI TP PEIICHNUU TUITOBBIX MPO(ecCHoHalbHBIX 3a/1a4.

Bnaodems:

METOJJaMH TIOCTPOEHHUS MaTEeMaTU4YEeCKOW MOJAEIN THUIOBBIX NPO(EecCHOHANbHBIX 3adad U
cofiepKaTeIbHON MHTEPIPETALMU TOJTYyYEHHBIX PE3yJIbTaTOB.

Kparkoe cogepikanue 1M CUMIIMHBL:

Beenenue.

Ponb nuCKpeTHOM MaTeMaTHKM NpU pa3pabOTKe M HKCIUTyaTallMM XHMHUKO-TEXHOJOIMYECKUX
CHCTEM.

DJIeMeHThI TEOPUU MHOKECTB U ajiredpandeckKue CTPyKTypbl.

BBenenne B AMCKPETHYHO MaTeMaTHKy. Pojb AMCKpETHOM MaTeMaTUKM INpu pa3paboTke U
IKCIUTyaTallUM XUMHKO-TEXHOJOTMYECKMX CHCTEM. MHOeCTBa, OTHOLIEHUS M (QYHKUMU. 3ajaHue
MHOXKECTB U OCyllecTBieHue onepauuidi Haj HUMH. CrocoObl 3amanus. Onepauun oObEIUHEHHS,
[IEpPECEUYEHUs, PA3HOCTHU, JONOJIHEHUS M [E€KapTOBa IPOU3BENEHUS. AKCHOMAaTHKa TEOPUM MHOMKECTB.
Anrebpa Kantopa. MuHuMu3anus npeacTaBieHU MHOecTB. Jluarpammsel Ditnepa-Benna. bunapueie
otHomeHusi. CriocoObl 3a1aHus OMHApHBIX OTHOLIEHWH. CBOlicTBa OMHApHBIX OTHOIIEHUM. PazOuenus.
OTHOLIEHHs SKBUBAJICHTHOCTU U nopsaaka. [IpencraBiaenune N-apHbIX OTHOLIEHUH OMHapHBIMU. Anredpa
otHomeHu. Oyukuuu. UHbekuus, cropbekuus u Ouekuus. Anredpandeckue cTpykTypsl. [lomyrpynmst.
Mounounpl. ['pynmel. [Toarpynner. [{uknmuueckue rpynmbl. ['pymmbl mogactaHoBoK. M3omopdusm rpymm.
CMmexusble kiaccsl 1o noxarpynne. Hopmanenele genmurenu. ®akrop-rpynnsl. Kosbmna: ompeneneHus,
cBoMcTBa, npumepsl. [los.

DJieMeHThI Teopuu rpagos.

I'padsl. 3ananue u xapakrepuctuku rpados. Buasl rpados. [Toarpadel. Matpuisl cMexHOCTH U
uHuAeHTHocTH. Crenenn BepumH. MapmpyTtel Llenu. Huknel. PaccrosiHue Mexay BepIIMHAMH.
Huamerp u paauyc rpada. YHapHble M OuHapHble omnepauuu Haja rpadamu. JlomonHeHue rpada.
VYnanenue u po0aBieHHE BepImIMH. YaaleHue u noOaBieHue pedep. OTOXKIECTBICHHE BEPIIHH.
Pacmenienne BepmuH. O6wennnenne rpados. [lepeceuenne rpado. KommoneHTs! CBI3HOCTH. MOCTEHI.
BepmmnHas u pebepHas cBA3HOCTb. CBSI3HOCTb OPUEHTHPOBAHHBIX TpadoB. AJTOPUTM BBIYMCICHUS
CBSI3HOCTU. BHyTpeHHss ycroilumBocTh. BepmmHHOe umcno He3aBUcUMOCTH. PebGepHoe uucio
He3aBUcUMOCTH. BepimHHOe U peGepHoe mokpeiTHe Tpada. BHemHss ycroiunBocTs. BepumHHoe u
pebepHoe uncio BHEIHeN ycToiuuBocTr. L{ukibl u pa3pesbl. DiliaepoBsl HUKIIBL ['aMHIBTOHOBBI IIUKJIBL.
[Mnanapuocts u yknaaka rpados. I'panu miockoro rpada. Packpacka rpadoB. XpomaTH4ecKoe YUCIO.
I'mnore3za uyerslpex kpacok. JlepeBwsa. Omnpenenenus. CsoiictBa. Teopema Koamn. ®yHnameHTalbHas
cucreMa IUKJIOB. OCTOB HaMMEHBILErO Beca. YIOPSANLOYECHHBIE NepeBbsi. buHapHble nepeBbs. [lepeBbs
COPTHPOBKHU. AJITOPUTM IOUCKA B 1E€PEBE COPTUPOBKH.

ByaeBbl pyHkuum.

Anrebpa noruku. byneBbl ¢yHkunu. CnocoObl 3amanus. byneBbl (QyHKIMM OJHOW M JBYX
IEepEMEHHBIX U UX cBoiicTBa. Dopmyibl OyieBoil anredpel. OCHOBHbBIE 3aKOHBI OyJIE€BOH aireOopbl.
OkBUBaNEHTHOCTh  (opmyn. [lpunnmn  ngBolictBeHHOCTH. (COBEpIICHHBIE JU3BIOHKTHUBHBIE U
COBEpIICHHbIC KOHBIOHKTHBHBIE HOpMaibHbIE (opMbl. CHCTEMBI 3JIEMEHTapHBIX OyJeBbIX (QyHKIMH.
@OyHKIIMOHAIBHO TIOJIHBIE CHCTEMBlI 3JE€MEHTApHBIX OyieBbIX (yHKIuil. [Ipumepsl ¢GyHKIIMOHATIBHO
nonHbIX 0Oas3wcoB. BaxHeimme 3aMKHYThle Kiacchl. TeopemMa O (YHKIMOHAIBHOH ITOJHOTE.
Munumuzanus O0yneBsix (ynkiui. CokpalieHHas, TynukoBas U1 MUHUManbHas (Gopmbl. Kapter Kapho.
Metoxa coueranust unHaekcoB U Mero KyaiiHa. MuHMMH3a1usi KOHBIOHKTHBHBIX HOPMAJIBHBIX (QOpM.
O630p mpUIOKEHUH JUCKpeTHOM MaTemaTHKu. PaszpaboTka 3(@ekTUBHOrO MaTeMaTH4ecKoro,
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IPOrpaMMHOTr0, MH(MOPMAIIMOHHOTO M TEXHUYECKOro OOecreuyeHuss Ha OCHOBE METOIOB JUCKPETHOM
MaTeMaTUKH.

5. UcuuciieHue BbICKa3bIBAHMI.

BBenenue B MaTremMaTH4eCcKylo JIOTMKY. KpaTkue cBeqeHUs M3 MCTOPUM MaTEMaTU4YECKOM JIOTUKH.
Posp mMatemMaTHyeckoil JOrMKH HpU pa3pabOTKe M SKCIUIyaTallud XWMHKO-TEXHOJIOTHYECKUX CUCTEM.
dopmasibHble aKcHuoMaTHueckue cucTeMbl. CHUMBOJIBL, BBIpaXKeHHs, (OpMyJbl, akcuombl. IlpaBuio
BBIBOJIA, HEMOCPEJICTBEHHOE CIEACTBUE, BBIBOJ, Teopema. Jloruka BbICKa3biBaHUMU. Jlornueckuii BHIBOI.
Axcuombl. IlpaBumo modus ponens. Teopema paeaykuuu W TpaBWiIo cuuioru3ma. I[lomHora u
HENPOTUBOpPEYMBOCTh. HeszaBucumocTes akcuoM. Pazpemmmocts Teopuu. Jlpyrue axcMOMaTH3aLMM.
[TpoBepka BBIBOAMMOCTH C MOMOIIbIO MCTUHHOCTHBIX TaOmuiu. CexkBeHuuu ['eHiieHa. Monenb MUpOB
Kpunke. Metox pesomouunii PoGuncona. Merton kiay3 Bonra. OOpatHblii Meron Maciosa
(OaronpHusATHBIX HAOOPOB).

6. UcunciieHue npenKaToB U HeYeTKast JJIOTMKA.

Jlornka mpeaukaToB. ABTOMATH3aIMs JIOTMYECKOrO BBIBOAA. llepemeHHBble, (YHKIUH, TEPMBI,
IPEAUKAThl, KBAHTOPBI, popmyisl. ObnacTe neiicTBUs kBaHTOpAa. CBOOOIHBIE U CBA3aHHBIE IEPEMEHHBIC.
WuTepnperanny, paBHOCHIBHOCTh. Pacmo3naBanue oOme3HaunmocTt. I[Ipobnema paspemmmocTi.
AKCHOMBI U TNIpaBWJIa BBIBOJA MCUUCIEHUs NpeaukaroB. Teopema aenykuuu. HempoTtuBopeunBocTh U
nojgHoTa. BrlHeceHHe KBAaHTOPOB M IpelnBapeHHas HopMmaibHas (opma. CKyleMOBCKHE CTaHIapTHBIE
dopmbl. DpOpaHOBCKMM yHHBEpcyM U Teopema OpOpana. [loacraHoBka u yHupukauus. Meron
pesosonuii U ero nonHota. Ctpareruu meroaa pesomonuil. J{uzpronktsel XopHa. [IpuHumn noruyeckoro
nporpaMmMmupoBanus. Hederkue wmHoxectBa. Hewerkas ioruka. IlosiBieHMEe M CyTh HEYETKOCTH.
®opmanuzauust HedeTkocTH. DyHkuMs npuHamnexHocTd. JIMHrBucTMYeckas nepeMeHHas. Onepauuu
HaJ HEYETKUMHU MHOXecTBamu. Heuetkas apudmeruka. Meronsl aedaszszupukanuu. Hedetkue
otHouleHusi. CTaHgapTHbIE HEYETKUE jorudyeckue onepaunu. Heuerkuii BpiBog. CTeNEeHU UCTUHHOCTH U
CTENEHU YBepeHHOCTU. HeueTknii aHamor MeToaa pe3oJItoLui.

7. Koneunble aBToOMaThl, MalIuHbI Thropunra-Ilocra, cJI0KHOCTH BHIYHCJICHU.

DneMeHThbl TeopuH aBToMaToB. [IoHsATHE aBTOMAaTHOr 0 Mpeodpa3oBaHus HHPOPMALIUY U KOHEYH OO
aBromara. CrmocoObl 3amaHusi aBTOMaToB. ABToMaThl Mummu u Mypa. [IporpamMMHas u anmapaTHas
peanuzanys aBTOMAaTOB. DKBHBAJIEHTHOCTb M MUHUMH3auus aBToMatoB. Mammusl Teropunra-Ilocra.
dopmanuzanus MOHATHA alroputMa M (GopMalibHbIE MOJEIM anropuTMoB. MammHa ThropuHra:
ompeseneHus, cBorcTBa, rpader mepexomoB. MammHa [locra. [Iporpammer mist mamme. [IpoGiema
pacrio3HaBaHus. [IpoGiema OCTaHOBKH. AJTOPUTMHYECKH HepaspemuMble TpobdiemMbl. C0XHOCTh
aaropuTMoB. Mepsl CI0KHOCTH. BpemeHHass U eMKOCTHasi CIOXKHOCTb. ACMMITOTHYECKAs CIOXHOCTD,
HOPSAZOK CIIOKHOCTH, CJIOXKHOCTh B CPEJHEM M B XyJIIeM Cciydae. TpyaHopa3pelluMble 3aadu.
HenerepmunupoBannas mammba Teropunra. Kmaccet P u NP. NP-nmomnbeie 3amaun. NP-monnota
npoOIeMbl BBITOJHUMOCTH (OPMYJT JIOTHKM BBICKa3bIBaHUH. O030p NPUIOKEHUH MaTeMaTH4ecKoi
noruku. HampaBiieHus MCIOib30BaHMS amnmapara MaTeMAaTHYECKOW JIOTMKHM B 3ajadax MpaKTUYeCKOu
uHpopmatuku. Crneundukanuss W BepuUKAIUS MTPOrPaMMHO-ANIMAPATHBIX MPOEKTOB, JOTHYECKOE
IPOrpaMMHPOBaHUE, TOCTPOCHUE OHTOIOT U, SI3bIKU OOILEHHS] HHTEIEKTYajIbHbIX ar€HTOB.

O0bem yueOHOH TUCUMIIIIMHBI:
Ounas dopma:

B 3au. B akanem.
Bun yuebHoil paboTsl eIMHUIAX yacax
O01masi TPY10eMKOCTh TUCIHUILIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonraktHan padora (KP): 0,9 32
Jlexuun (JIex) - -
JlabopaTopnsbie 3austus (J1ab) 0,9 32
CamocrositeabHas padora (CP): 2,1 76
[ToaroToBka k 1a00paTOpHBIM paboTam 1,05 38
CamocTrosiTeIbHOE U3yUeHHEe pa3/IeioB Kypca 1,05 38
Bujx HTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH - 3auer
B 3au. B actponom.
By yaeOHO# paboTh eIUHUIIAX qacax
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OO6masi TPy10€eMKOCTh THCIHHIJIMHBI 0 Y4eOHOMY IIAHY 3 81
KonrakTHas padora (KP): 0,9 24
Jlexuun (JIex) - 24
JlabopaTopurbie 3ansTus (J1ad) 0,9 57
CamocTtositesbHasi pagora (CP): 2,1 28,5
[TonroroBka K 1a00paTOpHBIM paboTaM 1,05 28,5
CamocTosTenbHOE U3yUeHUE Pa3eioB Kypca 1,05 81
Bua uTOroBOro KOHTpOJIN: 3a4eT / IK3aMeH - 3auer

3aouHas popma:

B 3au. B akaznem.

Bun yaeOHO# paboThI eMHUIIAX yacax
OO6urasi TPy10€eMKOCTh THCIHHMILIMHBI 0 Y4eOHOMY IIAHY 3,00 108
KounrakTHas padora (KP): 0,22 8
Jlexumnu (JIek) - -
JlabopaTopHsbie 3ausTus (J1ad) 0,22 8
CamocrosiTesabHas pagora (CP): 2,67 96
[TogroroBka K 1abOpaTopHBIM paboTam 1,06 38
CamocTosATenbHOE 3YYEHHNE pa3aesioB Kypca 1,61 58
Buja koHTpOJIsI: 3a4eT / 3K3aMeH 0,11 3ager

(4)
B 3au. B actponom.

Bun yuebHoil paboTsl eIMHUIAX yacax
O0masi TPpy10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY ILTAHY 3,00 81
KonrakTHan padora (KP): 0,22 6
Jlexuunu (JIek) - -
Jlabopartopusbie 3anstus (J1ad) 0,22 6
CamocrosTeabHas padora (CP): 2,67 72
IToaroroBka k 1abopaTopHBIM paboTam 1,06 28,5
CaMocTosiTeNnbHOE U3yUEHHUE Pa3/IeoB Kypca 1,61 43,5
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer

3)

AHHOTanus padoydeil NPOorpaMmbl JUCHHILVINHBI «/0N0JIHUTEIbHBIE IV1aBbl QU3UKH B TEXHOJIOTHH
NPUPOAHBIX JHEProHOCUTeJIeH U yriiepoaHbix MaTepuaios» (b1.B./1B.3.1)

Heap AuCHUNIMHBI — IpUOOpEeTeHNEe 00yUYarOIMMUCS 3HAHUIN 110 OCHOBHBIM pa3zzenaM (pU3MKu U
YMEHUIO IPUMEHATh UX B IPYTHX €CTECTBEHHOHAYUHBIX TUCLUIIIIMHAX.

B pe3yiabTare H3yuyeHHs1 AUCHHUILIMHBI 00y4Yalomuiics Mo NporpaMMe 0aKajJaBpuaTa /10 J1KeH

Obnaodams cnenyrommmu npodeccuonanbubivMu (I1K) komnerenumsimu:

CIOCOOHOCTbIO MIJIAHUPOBATh U MPOBOAUTH (PU3NUYECKUE IKCIIEPUMEHTHI, IPOBOIUTE 00pabOTKY X
pe3yibTaTOB M OIICHWBATH MOTPEIIHOCTH, BBIABHTATh THUIOTE3bl M YCTAaHABIMBATH T'PAHUIBI HX
npumenenus (ITK-16);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3MUYECKUX TEOPUH I PELIeHUH BO3HMUKAIOIINX
bu3nUecKux 3a1a4, CaMOCTOATEIBHOIO IPUOOPeTeHNs (PU3NUECKUX 3HAHUH, JUIsl TOHUMAHUS IPUHIUIIOB
paboTHl PUOOPOB U YCTPOUCTB, B TOM YMCJIE BBIXOASIIUX 3a MPEesibl KOMIETEHTHOCTH KOHKPETHOI'O
nanpasnenus (I1K-19).

3namy:

¢u3nueckue OCHOBBI KBAHTOBOM CTATUCTUKHM (MCXOIHBIE «0a30BbIE» MOJOXKEHUS, OCHOBHBIC
KBAHTOBbIE CTATUCTHYECKHE PACIIPEICIECHUS);

SJIEMEHTHl 30HHOW TEOPUH NPU TPAKTOBKE DPA3JIMYHBIX CBOMCTB METAJIOB, IMAJICKTPUKOB U
MOJTYTIPOBOAHHUKOB;
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0a3oBble (QU3MUECKHE TOHATHS O KBAHTOBBIX TEOPUSAX TEMJIOEMKOCTH (Ha mpuMepe
KPUCTAJNINYECKUX TEN);

aneMeHThl  ¢u3uku TBEPAOro Tena (MCXONHBIE TMOHATUA O KpUcTawiorpaduu, TUmax
KPUCTAJUIMYECKUX CTPYKTYP; CBEIEHHUS O SIBJICHUU U KBAHTOBOW TPAKTOBKE CBEPXIIPOBOAMMOCTH).

Ymemn:

MPUMEHSATh UCXOJHBbIE (U3UYECKHE (TEOPETUUYECKHE) 3HAHUS MPU PELIEHUH MPOQecCHOHANbHbBIX
3azay;

MIPOBOJUTH OIICHOYHbIE pPacy€Thl K OCYLIECTBISATh (HA KAYECTBEHHOM YpOBHE) aHaju3,
HaO0IIOJaEMBIX SBJIEHUM.

Bnaodems:

HaBbIKaMU OOOCHOBAHHS CBOMX CYXJEHHUH, YTO CHOCOOCTBYET MPAaBUIBHOMY BBIOOPY METOIUKU
IIPOBOJMMOTO CTYJIEHTOM M CCIIEIOBAHMS.

Kparkoe copep:xanue JUCHUNIMHBI

1. Dj1eMeHTHI KBAHTOBOM CTATHCTUKHU

DneMeHThl KBAaHTOBOM cTaTHCTHKU. KBaHTOBasi cucTtemMa U3 OAMHAKOBBIX dYacTuil. [IpuHnmn
TOXJECTBEHHOCTH OJMHAKOBBIX dacTUll. CUMMETpUYHBIE M HECUMMETPUYHBIC BOJHOBBIE (YHKIUH,
OIKCHIBAIOIINE COCTOSHUSA TOXIECTBEHHBIX MHUKpoyacTHll. bo3onbl u depmuonsl. [Ipunnun Ilaymm.
KBantoBble cTaTucTHueckue pacnpeneneHuss boze-OiHmTeliHa u ®epmu- [lupaka. BbipoxaeHHBIM
AJIEKTPOHHBIN ra3 B KpUCTAIUIaX (METAILIbI).

2. MeTa/ibl, AM3JIEKTPUKH M MOJYNPOBOAHMKH C TOYKH 3peHUs] 30HHOW TeOpPUH

OHeprernueckue 30Hbl: ctatuctuka Gepmu-/lupaka, sneprust @epmu. DIEKTPOH B NEPUOIUY ECKOM
noje kpucrasia: 3¢p¢deKTuBHAs Macca dJIEKTPOHA.

3. dneMeHThI (PU3UKH TBEPAOIO Tea.

duzuka TBEpmoro Tema (DTT): ompenmenenue, CBsA3b C JAPYTUMHU JTUCIHHUIUIMHAMH, OOBEKTHI

U3ydyeHus, Kpyr pemaemblx 3amad. CBsa3b ¢ Kpucramiorpapuei, KpucTaslopusukoil u
kpuctautoxumued. KonnencupoBannoe cocrosgaue. [logxon k omucanuto TBEpABIX Ted. CTpykTypa
KpucTtauioB. Cummerpuss U (U3MYECKUE CBOWCTBA KPUCTAIIOB. THIBI KPUCTAUIMYECKUX CTPYKTYP
(oOmast xapakTepucTtuka). IIJOTHBIE YIAKOBKH: KyOWYecKass M TIeKcaroHajibHas (Ha KauyeCTBCHHOM
ypoBHe). [loHsITHE O CBEPXITPOBOIMMOCTH (KBAHTOBBIE IIPE/ICTABICHUS HA KAYECTBEHHOM YPOBHE).
O0bem yueOHOH JTUCUMILIIMHBI:
Ounas dopma:

B 3aueTHBIX
B akanem. gacax

Bunbr yaebHo# paboTh eTUHUIIAX

OO0masi Tpy10eMKOCTh JUCHUIJIMHBI 110 30 108
y4eOHOMY ILIAHY '
KonrtaktHas padora (KP): 0,8 32
Jlexuuu (JIek) 0,4 16
[IpakTueckue 3ausatus (113) 0,4 16
Camocrositeabnas padora (CP): 1,2 40
Bua koHTpoJs: 3aueT/3K3aMeH 1,0 3K(33361\)4en

B 3aueTHbIX
B actpoHoM. gacax

Bupl yaeOHOM paboThI eIMHULAX

OO0mas Tpy10eMKOCTh JUCHUILJIMHBI 110 30 81
y4eOHOMY ILUIAHY '
KonrakThas padora (KP): 0,8 24
Jlekruu (JIek) 0,4 12
[IpakTueckue 3ansaTus (I113) 0,4 12
Camocrosteabnas paoora (CP): 1,2 30
Bun koHTpoJs: 3aueT/3IK3aMeH 10 JK3aMeH

’ (27)
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3aouHas popma:

B 3aueTHBIX
B akagem. gacax

Bupl yaeOHOM pabOThI eIMHUIIaX

OO0mas Tpy10eMKOCTh JUCHUILJIMHBI 110 30 108
y4eOHOMY ILUIAHY '
KonTakThas padora (KP): 0,22 8
Jlexuuu (JIek) 0,11 4
[IpakTueckue 3ansaTus (I113) 0,11 4
Camocrosteabnas padora (CP): 2,53 91
Bua xonTpoJs: 3auer/3K3amMeH 0,25 31(3(23\)4(311-

B 3aueTHBIX
B actponomM. yacax

Buapl yaeOHOI paboThI eIMHHUIIAX

OO0masi Tpy10€eMKOCTD JUCIUIIJIMHBI 110 30 81
y4eOHOMY ILIaHy ’
KonrakThas padora (KP): 0,22 6
Jlexruu (JIek) 0,11 3
[IpakTueckue sausatus (I113) 0,11 3
CamocrositeabHas padora (CP): 2,53 68,25
Bua koHTpoOJIs: 3a4eT/3K3aMeH 025 IK3aMeH

’ (6,75)

AHHoOTauusi pabo4eil MporpaMMbl IMCHMILIUHBI «SI1epHas pu3nKa B TEXHOJIOTHH NPUPOAHBIX
JHEeproHocureJieil u yriaepoaubix marepuanos» (b1.B./1B.3.2)

Heab AUCHUIUIMHBI — IPHOOpETEHNEe 00YJarOIMMUCS 3HAaHUN TI0 OCHOBHBIM pasjienaM (HU3UKUA U
YMEHHIO PUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX AU CIHILTIHAX .

B pe3yabTare n3yueHus THCHUIIHHBI 00YYAOUIUICS M0 MPOorpaMme 0aKaaaBpuaTa q10JI2KeH:

Obnaoams cnenyroummu npodeccruonanbabiMu (I1K) koMmmereHnmsIMu:

CIOCOOHOCTBIO TJIAHUPOBATh U MPOBOJUTH (U3NUYSCKUE IKCIIEPUMEHTHI, IIPOBOIUTE 00PabOTKY MX
pe3yJbTaTOB W OIICHWBATh IMOIPEUIHOCTH, BBIIBHTaTh THIIOTE€3bl W YCTaHABIMBATH T'PAaHUIBI HX
npumenenus (ITK-16);

TOTOBHOCTBIO MCIOJIb30BATh 3HAHUS OCHOBHBIX (PH3UYECKHX TEOPHH JUIS PEIICHUH BO3HUKAIOIIMX
(bU3NYIECKUX 3a/1a4, CAMOCTOSITEIILHOTO MpUoOpeTeHust GU3NISCKUX 3HAHUM, Il TOHMMAHHUSI IPUHITUIIOB
paboThl MPUOOPOB M YCTPOIMCTB, B TOM YHCIIE BBIXOASAIIMX 32 MPEAeIbl KOMICTCHTHOCTH KOHKPETHOTO
nanpaierus (I1K-19).

3Hams.

(u3NYeCKue OCHOBBI KBAHTOBOM CTATHCTUKUA (UCXOMHBIC «0A30BBIC» IOJIOKEHUS, OCHOBHBIC
KBAHTOBBIC CTATHCTHYCCKUE PACIIPEICITICHHS);

JJIEMEHTHl 30HHOH TEOPUU MPH TPAKTOBKE pA3JIMYHBIX CBOWCTB METALIOB, JAWDJICKTPHKOB U
HOJTYIIPOBOTHUKOB;

0a30Bbic  (U3MUECKHE TOHATHS O KBAaHTOBBIX TEOPUAX TEILIOEMKOCTH (Ha mpuUMepe
KPUCTAJUNIMYECKUX TEN);

JIEMEHTHl  (QU3WKH TBEPAOro Tena (MCXOIHBIE TMOHATHS O KpUcCTaniorpadum, TUmax
KPUCTAJUTMYECKUX CTPYKTYP; CBEICHUS O SBJICHUU U KBAHTOBOW TPAKTOBKE CBEPXIIPOBOIUMOCTH).

Ymems:

MPUMEHSATh MCXOTHBIC (HU3UYECKHE (TEOPETUUYECKUE) 3HAHUS MPHU PEHICHUH MPOQECCHOHANBHBIX
3amad;
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IIPOBOJUTh OLEHOYHBIE PACUETBI M OCYLIECTBJIATH (HA KayeCTBEHHOM YPOBHE) aHalu3,
Ha0JII0/1aEMBbIX SBJICHUH.

Braoemy:

HaBbIKAMU OOOCHOBAHMSI CBOMX CYXJEHHUH, YTO CHOCOOCTBYET NPAaBUJIBHOMY BbIOOPY METOIUKU
IIPOBOJMMOTO CTYJIEHTOM M CCIIEIOBAHMS.

Kparkoe cogepskanue AUCHHUIIMHBI:

MecTto u 3HaYeHHUe siepHOH PU3NKHU

[Ipenmer APD. Mecto u 3HaueHue SIP B coBpeMeHHOM ecTecTBO3HaHWU. OCHOBHBIE 3ajJayM,
nporpamMma M CTpyKTypa Kypca. OcHoBHble dTambl pa3Butus SAD. Buabl (yHIaMeHTaIbHBIX
B3auMoAelcTBU. MacmrTabpl W eJUHUIBI U3MepeHud ¢u3nyeckux AUCHUIUIMH. (OcoOeHHOCTH
¢u3nYecKuX SBJICHUI B MUKPOMUDE.

CrarucTnyeckue cBOMCTBa aTOMHBIX A1ep

OCHOBHBIE CTaTUYECKHE CBOWCTBA SIIEP: MACCOBOE YUCIIO, JIEKTPUUECKUH 3apsij, COCTaB, pa3MephI,
DHEPrus CBA3M, CIIMH, MOMEHT KOJIMYECTBA JBHKCHMS, MarHUTHBII MOMEHT, KBaJAPYIOJIbHBII MOMEHT.
CaoiictBa simepHbIX cuil. OCHOBBI TEOpUHU SAEPHBIX cHI. Mojenu atomMHbIX suep. Pasgen Bunasn
PaauOaKTUBHOCTH, pPaJWOAKTUBHBIE CEMEMCTBA. 3aKOHBI IPOCTOIO U CIOKHOI'O pPagMOaKTUBHOIO
pacnaza. 3akoHOMepHOCTH anb(da- Oera- u ramMa- pacnaza. [lonstue o aaepHoit sHepreTuke. [Ipobaemsl
U IEPCHEKTUBBl DPAa3BUTHS MHMPOBOM M OTEUECTBEHHOW DJHEPreTHMKU, pOJb AaTOMHOM DSHEPrHUu.
OneMeHTapHasl Teopus JeNEHUs. DHEpPrus M HPOAYKTbl JeiaeHus syiep. OCHOBBI LIEMHOIO Ipolecca.
SAnepusle peakuuu cuHTe3a. TepmosiiepHble peakiuu Bo BceneHHON M B 1a00paTOPHBIX YCIOBHSIX.
[TpoOJiembl ynpaBiasieMoro TEpMOSIEPHOIO CHHTE3A

B3anmopaeiicTBre H31y4eHHUS C BELIECTBOM

Houusupytomee wu3znydeHue. OOmme 3aKOHOMEPHOCTH B3aUMOACHUCTBUS  MOHU3UPYIOLIETO
U3Iy4eHMs C aTOMaMM BelleCcTBa. B3auMOAEHCTBUE TSKEIBIX 3apsDKEHHBIX YAaCTHULl C BEIIECTBOM.
B3aumopeiicTBie 3JIEKTPOHOB M raMMa- KBAHTOB ¢ BemiecTBOM. [IpoGeru 4vacTul] MOHHU3MPYIOLIETO
uzneueHus B Bemlecte. Knaccudukanus aaepHbIX peakiuil. 3aKOHbI COXPaHEHUS B AJEPHBIX PEAKLIMSIX.
MexaHu3Mbl U mapaMeTpbl SAEpHBIX peakuuid. OCOOCHHOCTH SIEPHBIX PEaKIMil, NPOTEKAOIUX IPH
BO3ICHCTBUM YAaCTHUL], MMEIOIIUX Ppa3JIMYHbIE IapaMeTpbl (PHEPreTUUYECKUE, MACCOBBIE, 3aps/IOBHIE,
KOPITyCKYJIIPHO-BOJIHOBBIE). VICTOUHMKM 3apsKEHHBIX YacTUL U TaMMa-KBaHTOB. VICTOUHMKHM HEWTPOHOB
U JIPYTHX HEUTpajbHBIX YacTHll. [IpuHIHIBI OOHApPYKEHUs, PaJUOMETPHUH U CHEeKTpoMmeTpuu B SAD.
Perucrpanys 3apsKeHHBIX U HEUTpaIbHBIX YAaCTHUIL[ PA3JIMYHBIX SHEPruil. I'a30BbIe, TOITYNPOBOIHUKOBBIE,
CIUHTUJUIILIHOHHBIE U TPEKOBBIE 1E€TEKTOPHI.
O0beM yueOHOI IMCUMILINHBI:
Ounas popma:

B 3aueTHBIX
B akanem. yacax

Buasl yuebHol paboThl €IUHULIAX
O01mas Tpy10eMKOCTh AMCHUINIMHBI 110 30 108
yueOHOMY IUIaHY '
KonTakThas patora (KP): 0,8 32
Jlexuu (JIek) 0,4 16
[IpakTrueckue 3anstus (I13) 0,4 16
Camocrosreabnas padora (CP): 1,2 40
Bua koHTpoOJIsA: 3a4eT/IK3aMeH 10 IK3aMeH-
’ (36)

B 3aueTHbIX
B actpoHowM. yacax

Buapl yaebHolM paboThI eIUHUIIAX
O01mas Tpy10eMKOCTh AMCHUIJIMHBI 110 30 81
y4eOHOMY ILUIAHY '
KonTakTHas paoora (KP): 0,8 24
Jlexmuu (JIek) 0,4 12
[IpakTrueckue sanstust (I13) 0,4 12
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CamocronrebHast padora (CP): 1,2 30

BI/I}I KOHTpOﬂﬂ: 3aqu/3K3aMeH 3K3aMeH
1.0 27)

3aounas opma:

B 3auyeTHBIX
B akagem. gacax

Buapl yaebHol paboThI €IUHULIAX

OO0mas Tpy10eMKOCTh JUCHUIJIMHBI 110 30 108
y4eOHOMY ILIaHY '
KonrakThas padora (KP): 0,22 8
Jlexmuu (JIek) 0,11 4
[IpakTueckue 3ausatus (113) 0,11 4
Camocrositeabnas padora (CP): 2,53 91
Buna koHTpoJsi: 3aueT/3K3aMeH 0,25 31(3(31)%11

B 3aueTHBIX
B actponomM. yacax

Buapl yaeOHOI paboThI eIMHHUIIAX

OO01masi TPy10eMKOCTh JUCHHUIJIMHBI 110 30 81
Y4e0HOMY IUIAHY '
Konrakthas padora (KP): 0,22 6
Jlexnuu (JIek) 0,11 3
[Ipaktuueckue 3anstus (I113) 0,11 3
CamocrosiTeannas padora (CP): 2,53 68,25
Bua koHTposs: 3a4eT/IK3aMeH 025 IK3aMeH

’ (6,75)

AHHOTauus y4eOHOIi NPOrpaMmbl U CUUILTHHBI
«MexaHn4ecKkHe IPoLecchl H ANNapaThbl XMMHYeCKOH TeXHOJIOTHH MPHPOIHBIX
JHEeProHocuTeieil U yriaepoansix Mmarepuaion» (b1.B.JIB.4.1)

Heab nucHUmINHBI — GOPMHUPOBAHUE Y 00 yUAIOIIUXCSI OCHOB WHKEHEPHOTO MBITILICHUSI.

B pe3yabrare u3ydyeHHus IMCHUILIMHBI 00Y4al0NIMICA M0 MPorpaMMe 0aKajJaBpuaTa 10 JKeH:

Obnaoams cnegyrommmu odmenpodeccruonansubivu (OITK) komneTeHIUAMH
— CIIOCOOHOCTBIO  HCIONB30BAaTh ~ OCHOBHBIC  3aKOHBI ~ €CTECTBEHHOHAYYHBIX  JUCHHILUIAH B
npodeccuonanpuoit gesrenbaoctu (OITK-1);
— CIIOCOOHOCTBIO MCIOJIb30BATh 3HAHUSA O COBPEMEHHOH (M3MYecKOoil KapTHHE MUpPA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHHH BEIIECTBA JJIsi TOHUMAHUS OKPYXKAIOUIEr0 MHUpA W SBICHHIM
npuposl (OITK-2);
— FOTOBHOCTBIO MCIIOJIb30BATh 3HAHHS O CTPOCHUU BEIIECTBA, IPUPOIC XUMHUYECKOW CBSI3M B Pa3IUIHBIX
KJlaccaxX XUMUYECCKHX COCIUHCHHH I TTOHMMAaHWS CBOWCTB MAaTEpUANIOB M MEXaHM3Ma XUMHUYCCKHX
MPOLIECCOB, MPOTEKAIINX B okpyxkatonieM mupe (OITK-3);
— CIIOCOOHOCTHIO aHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, MOAOUpaTh 000pyAOBaHUE, T'OTOBUTH
3assBKU Ha MproOpereHue u peMouT obopymoBanus (ITK-9).

3uams:

TEOPETUYECKUE OCHOBBI MPOI[ECCOB U3MEIBUCHUS U CMEIIICHNUS,

KOHCTPYKIIMM W TPHUHIHUIBI JIEHCTBUS OCHOBHBIX COBPEMCHHBIX MAIIWH JJI1 WU3MEIBYCHUS H
CMEIIIeHUsI MaTepHalioB;

METOJIMKHU pacueTa TeXHOJIOTHIECKOro 000PyAOBaHNUS.

Ymemy:
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IPOBOJUTh MEXAaHUYECKUE PACUEThl JJIEMEHTOB MAIUUH [JJs HU3MEJIbYEHHS] U CMEIICHMS
MaTepHaoB.

Braoemy:

HaBbIKaMU aHaAJIN3a MEXaHUYECKUX MTPOLIECCOB XUMUUECKUX IIPOU3BO/ICTB;

TEXHOJIOTHYECKUMH pacyeTaMu 000pyI0BaHUS;

pacderaMy THUIIOBBIX JI€Tallel MalluH, I10Jb3YsCh cripaBo4HOM uTepatypoit u 'OCTamu.

Kparkoe cogep:xanue AuCHUNIHHbI:

1. Beenenne

Ponp npenmera «MexaHMYecKHE TMPOLECCHl W alIaparbl XWMHUYECKOM TEXHOJOTMHW» B
bopMHpOBaHNN HHXKEHEpa XUMHKa-TeXHoyiora. «MexaHHuuecKkrue MpPOLECcChl U ammapaTbl XUMUYECKOU
TEXHOJIOTMM» —OCHOBa Ui TPOEKTHPOBAHUS HOBBIX W  COBEpILICHCTBOBAHHUS JIEHCTBYIOIIUX
TEXHOJIOTMUYECKUX YCTAHOBOK XUMUYECKHX MPEIIPUSITUH.

2. Moayas 1. U3mesibueHne TBepAbIX BEUIECTB

dusuko-MexaHN4eCcKue cBoicTBa MarepuasioB. CrocoObl m3MenpueHHs. Teopun H3MeNbueHUs.
JpoOuiku, paspyliamiiie MaTepuan ckathueM (IIeKOBbIe, KOHYCHBIE, BAIKOBbBIE). J[poOWIKN yaapHOTro
NecTBUsSL (POTOpPHBIE UM MOJIOTKOBBIE JIPOOMJIKH, MajblieBble M3MENbUUTENN). MaliHbl YyAapHO-
UCTHUpAIOLIEro JeWcTBUs (MEIbHHULBI C BpamaomuMmcs OapabaHOM, BHOpAIlMOHHBIE MEJIHHUIIBI).
V3MenpunuTeny pa3faBiMBAIONIEr0 W HCTUpAlouiero JeicTBus (OeryHHble MENbHUIBI, KaTKOBO-
Tapeab4yaThle U3MEIbUUTENH, OucepHble n3menpuntenn). CtpyliHbie MenabHUILBL. OO01acTh NpUMEHEHMUS,
IPUHLIUI AEHCTBUS, KJIaCCU(PUKALUS.

3. Moayas 2. Cmemenue.

IIpomeccet cmemenusi. Krnaccudpukanus cmecureneii. CMelieHHe BBICOKOBA3KHUX MOJIMMEPOB
(uepBsiluHBIE MAIIMHBI, BaJKOBble MammMHbl). CMmecuTenu mnepuoanueckoro aehctBus. Kuneruka
nporeccoB cMmemieHusa. CwemeHne cblmydyux MartepuasioB. bapabannbie cmecurenu. YepBsauHo-
JIONIAacTHBIE cMecuTenu. JIeHTouHbIe cMecuTenu. beryHkoBsle cMecuTenu. L{upKyIsaIMOHHbIE CMECUTENN
C IICEBJOOKIIKEHUEM CBIITyYEro Marepuasa ObICTpOBpalLaloUMcs poTopoM. Y cpennutenu. CMmecuTtenu
HENPEPLIBHOTO JAeicTBUsA. [ paBUTaniMOHHBIE cMmecuTenu. BuOpanumonnsie cMmecutenu. [IpsmoTrodHbIe
CMECHUTENH.

O0bem yueOHOH TUCUMIIIMHBI:
Ounas popma:

Bunsr yue6HO#I paboThI B 3aueTHbIX B akaznem.
eMHUTIAX qacax
OO0murasi TPY10€eMKOCTh THUCHHUIIMHBI 0 Y4e0OHOMY IJIAHY 2,0 72
KonrakTHas padora (KP): 0,9 32
Jlexruu (JIex) 0,45 16
ITpaktuueckue 3anarus (I13) 0,45 16
CamocTosiTtesbHas padora (CP): 11 40
Buj koHTpoOJIs: 3a4eT / IK3aMeH - 3auer
Bunel yue6HO#M paboTh B 3aueTHBIX B actponom.
SIMHUTIAX qacax
OO0masi TPy10€eMKOCTh TMCHHUIINHBI 0 Y4e0HOMY IJIAHY 2,0 54
KonrakTHas padora (KP): 0,9 24
Jlexmuu (JIex) 0,45 12
[Tpaktnueckue 3ansatus (I13) 0,45 12
CamocrositesbHas padora (CP): 1,1 30
Buja koHTpOJIAA: 3a4eT / IK3aMeH - 3auer
3aounas popma:
Bunsr yue6HO#H paboThI B 3aueTHbIX B akaznem.
eMHUTIAX qacax
O01mas TPy10eMKOCTh IUCHUILIMHBI 10 Y4e0HOMY ILUIAHY 2,0 72
KonTakTHas padora (KP): 0,22 8
Jlexuuu (JIek) 0,11 4
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[Tpaktuueckue 3austus (I13) 0,11 4
CamocTositeabHasi pagora (CP): 1,67 60
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,11 3ager
(4)
Bupl yaeOHOM paboThI B 3aueTHBIX B actponom.
eAMHUIAX gacax
O01mas Tpy10eMKOCTh JUCHUIIMHBI 10 Y4e0HOMY IUIAHY 2,0 54
KonraktHas padora (KP): 0,22 6
Jlexmuu (JIex) 0,11 3
[Ipaktuueckue 3anstus (113) 0,11 3
CamocTrositesbHas pabdora (CP): 1,67 45
Buja koHTpoJsi: 3aueT / IK3aMeH 0,11 3auer
(©)

AHHOTAU NS Y4eOHOH MPOrPaMMbl JUCUMILTHHBI
«MexaHHKa XMMHYE€CKHX NPOU3BOJACTB TEXHOJOIMH MPUPOAHBIX JHEPrOHOCUTEJIeH 1
yriepoanbix matepuaiosy» (b1.B.[1B.4.2)

Henb AUCHUIUIMHBI — HAydyuTh OOYYaIOLIErocs TBOPYECKOMY TIOAXOAY K BBHIIOJHEHHIO
WHXEHEPHBIX pacueTOB HA MPOUYHOCTb, KECTKOCTh U YCTOMUYMBOCTh 3JIEMEHTOB KOHCTPYKUUMU, 1eTalel U
y3JI0B MalIMH U allapaToB.

B pe3yabTare u3ydeHHs1 JUCHUILUIMHBI 00y4al0Miics 10 NporpaMMe 0akajlaBpuara 10JI2KeH !

Obnadams cnegyrommumu odmenpodeccuonansubivu (OI1K) komnereHmusmu:

— CIIOCOOHOCTBIO  HMCHONB30BaTh  OCHOBHBIE
npodeccuonanproil gesrenbroctu (OITK-1);

— CIIOCOOHOCTBIO HCII0JIb30BAaTh 3HAHUS O COBPEMEHHOH (M3MYEeCKOl KapTHHE MUpPA, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEILIECTBA JUJISI TIOHUMAHUS OKPYXKAIOLIEro MHpa U SBJICHHUM
npupossl (OI1K-2);

— FOTOBHOCTBIO MCIO0JIb30BAaTh 3HAHUS O CTPOEHUU BEIECTBA, IPUPOIE XUMUUYECKON CBSI3M B Pa3IMUHbIX
KJlaccaX XUMHUYECKMX COCJUHEHMH Ui MOHMMaHHS CBOWCTB MaTepuajoB M MEXaHHW3Ma XUMHUYECKUX
MIPOIIECCOB, MMPOTEKAMOIINX B OKpyskatonieM mupe (OITK-3);

— CITIOCOOHOCTHIO aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIMIO, MOoAO0UpaTh 000pyAOBaHUE, T'OTOBUTH
3asBKU Ha proOpereHne u peMoHT obopynoBanus (ITK-9).

3uamo:

OCHOBHbBIE YPaBHEHUS U METO/bI PELIEHUS 3a/1a4 COPOTUBIICHHSI MaTEPHAJIOB U JIeTajlell MalllH;

OCHOBHBIE METOJbl PACUETOB HA MPOYHOCTb M KECTKOCTh 3JIEMEHTOB KOHCTPYKUMW MalIMH M
aIrnapaTos;

OCHOBBI TEOPUU pacuera JeTalel U y3JI0B MallMH U allapaToB XMMUYECKON TEXHOIOTUH.

Ymemn:

IIPOBO/IUTH PACUYETHI AJIEMEHTOB KOHCTPYKIIMM Ha OCHOBE METOJIOB COIPOTHUBIIEHUS MAaTEPUATIOB;

paccuuThIBaTh U KOHCTPYMPOBATH JAETAIN MAIIMH 10 HCXOAHBIM JaHHBIM;

IPOM3BOAMUTH pPACYETHl IO OCHOBHBIM KpPUTEPUSIM pPAaOOTOCIOCOOHOCTH U KOHCTPYHMPOBAHUS
nerajeil MalivH.

Brnaoems:

HaBbIKAMU pacyeTa CONPOTHUBIIEHUS MAaTEPUAIOB aHAIUTUYECKUMHU METOIaMU;

HaBbIKaMU BbIOOpa MaTEpPHAIOB 110 KPUTEPUSM IPOYHOCTH;

pacdeTraMM THUIIOBBIX JIeTallel MalluH, I10Jb3YsCh cripaBo4HOM quTepatypoit u ['OCTamu.

Kparkoe cogepxanue IuCHUIIHHbI:

1. 3rub >neMeHTOB MalliH U annapaToB

1.1. TuddepennnanbHoe ypaBHEHUE U30THYTOW OcH Oalku. DHEPreTHUECKH METO/I OIpeeNeHIUs
nepemetnenuil. Marerpan Mopa. [1paBuno Bepemaruna.

1.2. PacdeT ctaTHUeCcKH HEONPEAeTUMBIX OallOK U pam.

2. ITpo4HOCTH COCYIOB U amnmapaToB

3aKOHBI C€CTCCTBCHHOHAYYHbBIX JUCHUIIINH B
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Pacuer na MPOYHOCTDb TOJICTOCTCHHBIX HUJIMHAPOB. Cr1ocoObI MOBEIIIEHUS Hecymeﬁ CIIOCOOHOCTH

TOJICTOCTEHHBIX ITUJIHH/IPOB.
3. CoequHenne aeTajieil MalvH.

Mexanndeckue mnepenadu. 3youarble mnepenadu. UepBsiuHble Iepenadd. PeMmeHHble Nepenauu.

PenyxTopsl. [Ipumepsl cxeM peayKTOpoB.
O0beM yueOHOH TUCUMIIIMHBI:
Ounas dopma:

Bunel yue6Ho# paboTh B 3aueTHbIX B akanem.
eMHUIIAX qacax
O01mas Tpy10eMKOCTh JHCHHUILVIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakThas padora (KP): 0,9 32
Jlexuuu (JIex) 0,45 16
[Tpaktnueckue 3anarus (I13) 0,45 16
Camocrositeabnas padora (CP): 1,1 40
By KoHTpOJIs: 3a4eT / IK3aMeH - 3auer
Bunel yue6HO#M paboTh B 3aueTHbBIX B actponom.
eMHUTIAX qacax
OO0masi TPY10€eMKOCTh TMCHHUILIMHBI M0 Y4eOHOMY IJIAHY 2,0 54
Kounrakthas padora (KP): 0,9 24
Jlexuuu (JIek) 0,45 12
[Tpaktuueckue 3ansatus (I13) 0,45 12
CamocTositesbHasi padora (CP): 1,1 30
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3auer
3aouHas popma:
Bunel yue6HO#M paboTh B 3aueTHbIX B akanem.
eMHHIIAX qacax
OO0uasi Tpy10€eMKOCTh IMCHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakTHas padora (KP): 0,22 8
Jlexmuu (JIek) 0,11 4
[Ipaktuueckue 3austus (I13) 0,11 4
CamocTositesabHas padora (CP): 1,67 60
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,11 3ager

(4)

Bunpl yaeOHOl paboThl

B 3aueTHBIX

B actponom.

eMHUTIAX qacax
OO01masi Tpy10eMKOCTh JHCHUILVINHBI 110 Y4eOHOMY IJIAHY 2,0 94
KonrakThas padora (KP): 0,22 6
Jlexuuu (JIek) 0,11 3
[Tpaktuueckue 3ansatus (I13) 0,11 3
CamocTositesbHasi padora (CP): 1,67 45
Bua koHTpoOJIA: 3a4eT / IK3aMeH 0,11 3auer

3)

AHHoOTanus pado4yeil NPOrpaMmMbl JIMCUHIIHHBI
«OCHOBBI (PU3MYECKOI XUMHHU NPUPOIHBIX JHEPrOHOCUTEJIEH U YIJIEPOAHBIX MATEPHATOB»

(51.B.JIB.5.1)

Heap 1MCHMIVIMHBI — O3HAKOMUTBCS C TEPMOJIMHAMUYECKON TEOPHUEN PACTBOPOB HIEKTPOIUTOB U

MEKTPOXUMHUYECKUX Iemel  (TaJbBaHUYECKHX DAJIEMEHTOB),

IIOHATH

OCHOBHBIC

KHMHETHYCCKUEC

3aKOHOMCPHOCTHU IMPOTCKAHUA XUMHUYCCKUX MTPOUCCCOB, POJIb KaTalIn3a IJI XHMHYECKON TEXHOJIOTHH .
B pe3yjabTaTre U3y4eHusl JUCHUIIJINHBI oﬁyqamumﬁcsa o nmporpamme 6a1caﬂaBpnaTa JOJI/KEeH.
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Obnaoams cnegyrommmu npodeccruonanbupiMu (ITK) kommereHnusamu:

CIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3NYECKUE U XUMUYECKHE IKCIIEPUMEHTHI, ITPOBOAUTH
00paboTKy UX Pe3yJbTATOB U OLIEHUBAThH MOTPEIIHOCTH, BEIIBUTAaTh THIIOTE3bI U YCTAHABINBATH T'PAHUIIBI
WX MPUMEHEHUS, TPUMEHITh METObl MATEMATHYECKOTO aHAIM3a U MOJACIUPOBAHUS, TEOPETUUECKOTO U
sKCIepuMeHTabHOro uccienoBanus (ITK-16);

TOTOBHOCTBIO HUCIIOJIb30BAaTh 3HAHHS OCHOBHBIX (DU3MYECKUX TEOPUU IJIsi PEHICHHS BO3HUKAIOIINX
bu3nYeCcKuX 3a/1a4, CAMOCTOSITENILHOTO MpuoOpeTeHust GU3NIECKUX 3HAHUH, 711 TOHUMAaHHSI PHUHITUIIOB
paboThl IPUOOPOB M YCTPOMCTB, B TOM YHCIIEC BBIXOAAIIUX 32 MPEAENbl KOMIETEHTHOCTH KOHKPETHOTO
nanpasierus (I1K-19).

3namy:

OTJIMYUTEIIbHBIE OCOOCHHOCTH B  TIOBEJACHHUM PACTBOPOB  DIIEKTPOJHMTOB, CBS3aHHBIE C
MIPOXOXKIEHUEM DJIEKTPHIECKOTO TOKA;

TEOPHUIO TaJIbBAHUUECKHUX SIBJICHUI;

TEOPUU KUHETHKHU, TYTH TEOPETUYECKOI0 pacuera CKOPOCTEH XUMHUYECKUX PEAKINil U OrpaHUYCHHS
B IPUMEHUMOCTH PaCUETHBIX METO/10B;

OCHOBBI TEOPUH (POTOXUMHUYECKUX U IEMHBIX PEaKINii, 0COOEHHOCTH MX CTaIMHHOTO MPOTEKaHUS U
YCIIOBUS OCYIIIECTBJICHHUS;

OCHOBHBIE Y€pPThl T'OMOT€HHOTO M TE€TEPOre€HHOI0 KaTalin3a, MPUYUHBl YCKOPEHUS XUMHYECKOIrO
mpolecca B MPUCYTCTBUU KaTaJln3aTopa.

Ymems:

MPUMEHSITh KOHAYKTOMETPHYECKHE ¢ TOTCHIIMOMETPUYECKHE W3MEPEHHS ISl OMPEACICHHS
TEPMOAMHAMHYECKUX (YHKIUH XUMUYECKHX pEaKUWd, KOHCTAHTHl AHCCOIMAIMH, TPOU3BEICHUS
pactBOopuMOCTH, pH pacTBOpOB U T.1.

OPUMEHSTh TEOPETUYECKHE 3HAHHS U SKCIEPUMEHTAIbHBIE METONbl MCCIeNoBaHUS (U3NUECKOU
XUMUU JJIS PEIISHUS] BOIIPOCOB, BO3HUKAIOIINX ITPU N3YYEHUU KUHETUKU XUMUYECKUX PEAKIUN;

MPOBOJUTh AaHAJIM3 W KPUTHUECKH OILICHUBATh IOJYYCHHBIC DKCIEPUMEHTAJbHbIC JaHHBIC,
000011aTh U AenaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

KOMIIJIEKCOM COBPEMEHHBIX JJEKTPOXMMUUYECKUX METOAOB MCCIEIOBAHMUS JJsl OINpeieTeHus
TEPMOJIMHAMHYECKUX XapaKTEPUCTHK IJIEKTPOJIUTOB U XUMHUUECKUX PEaKIIN;

METOJIaMH OIPEICIICHHS MOPSAIKA U CKOPOCTH PEAKIIMU, YCTAHOBJICHUS JIMMUTHPYIONIECH CTaIuu U
MEXaHM3Ma U3y4aeMOl XMMUYECKON peakinu;

HaBbIKAMH  COCTAaBJICHHUS  TajJbBAaHUYECKHX  DJEMEHTOB  JUIA  IeJIed  OMpeeicHHS
TEPMOJIMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHUS UCCIEAYyEMON peakiluu;

3HAHUSIMH OCHOBHBIX 33aKOHOB XHMHYECKOH KUHETHKH, BIHSHHAS pPa3IUYHBIX (DaKTOpPOB
(Temmepatypsl, JaBJICHUS, KATAJIM3aTOPa) HA CKOPOCTh XUMHUUYECKON PEaKInH.

Kpartkoe cogep:xanue TUCHUNTIHHBI

PacTBOpBI 2J1eKTPOJIUTOB. DileKTpocTaTuueckast Teopust Jlebas-Xiokkens. Pacuer akTuBHOCTH U
CpPEOHMX HOHHBIX KO3()(PUIMEHTOB AaKTUBHOCTH CHUJIBHBIX DJIEKTPOJIUTOB B pa30aBICHHBIX H
KOHIIEHTPUPOBAHHBIX PACTBOPOB M PACTBOpPaX YMEPEHHOW KOHIEHTpAIUU. YIelbHas U MOJsIpHas
ANIEKTpUUYECKHE MPOBOANMOCTH. CKOPOCTh ABMKEHUS W TMOJBIXKHOCTb MOHOB. [IpenensHbie MOISpHBIC
AJIEKTPOMPOBOJHOCTH HWOHOB. 3aKOH HE3aBUCUMOro JBIKeHHs noHOB Koumbpayma. [lpumenenwue
U3MEPEHUN DIIEKTPUYECKOW MPOBOAUMOCTH [Jisl ONpPENENEHUs CTeNeHH M KOHCTAHThI AMCCOLUALUU
CIaOBIX STIEKTPOIUTOB.

DJIeKTPOXUMHYeCKHe cHcTeMbl (ienu). Bo3HUKHOBEHHE CKavyKa MOTEHI[Mala HarpaHuIle pa3zena
npoBonHUKOB | u Il pona. /IBoitHOMN 3yeKTpUUecKUi CIIOH. DIEKTPOABMKYIIAsl CUjla raJlbBaHUYECKOTO
AJIEMEHTA, AIEKTPOIHBIN MOTeHIHAI. TepMoauHaMuuecKasi TEOPHS TaIbBaH MMECKUX SIBJICHHH, YpaBHEHUE
Hepucra. Onexrtpoxumuueckass (opMa OCHOBHOI'O YypaBHEHHUS TEPMOJUHAMHUKH, TEeMIIEpaTypHBIH
kod(punment D/[C. Dnexktpoasl | u |l pona, ra3oBeie ¥ OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC 3JICKTPOJIBI.
Tumnbl rajbBaHUYECKHX DJIEMEHTOB: XMMUUYECKHE, KOHIIEHTPAIIMOHHbIE, C MEPEeHOCOM U 0e3 mepeHoca.
XUMHUYECKHE HCTOYHUKH TOKA, TOMIJIMBHBIE 3J1€MEHTHI.

Xumuueckasi KMHeTHKAa. CKOPOCTh XMMHMYECKOM pEAKIMU, KOHCTaHTa CKOPOCTH, MOPSAOK H
MOJIEKYJIIPHOCTh peakinuu. KuHeTnka HEoOpaTUMBIX peakiuid 1-ro, 2-ro, 3-TO W HYJIEBOT'O MOPSIKOB.
Juddepennnansabie U UHTErpabHBIE METOJBI OMpENeseHHus] mopsaka peakiuu. CIoKHbIE peaKIluu.
[IpyHIIMTT HE3aBUCUMOrO MPOTEKAHUS dJIEMEHTapHbIX peakuuil. OOpaTumble, mapajulelbHbIE U
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nocjeaoBaTeabHble  peakuuu 1-ro mopsaka. BrhusHue TemmepaTypbl Ha CKOPOCTb  pEaKIuu,
npubamkenHoe npaswio Bant-I'odhda. YpaBHenne Appenuyca, nuddepeHnnaibHas ¥ UHTErpajJbHbIe
dbopMbl ypaBHEHHS. OKCIOHEHIMaNbHas ¢opMa ypaBHEHUS AppeHuyca. DHEpPrus akTHUBALUH H
MPEAIKCIIOH EHIIMAIIbHBIA MHOXKHTENb.

Teopun XMMHYECKON KUHETUKHU: TEOPHS AKTUBHBIX COYIAPEHHUI U TEOPHS MEPEXOAHOTO COCTOSHUS
TIIC (akTHBHPOBAHHOI'O KOMILJIEKCA). DHTAJIBINS U SHTPONHUSA aKTUBAUUU. POTOXUMUUECKHE PEAKIUH.
Xumuueckue U HoToPU3NYECKUE CTaTuU, BTOPUUYHBIC Mporecchl. KnHeTHKa (OTOXUMUYECKUX PEaKIUH.
CeHcHOMIM3UPOBAaHHBIE (OTOXUMUYECKUE peakiuu. llemHble peakiuu, MEXaHW3Mbl 3apOXKIICHHUS,
pa3BuTHS W oOpbiBa Iend. HepasBeTBICHHbIC M PAa3BETBIICHHBIC IICMHBIC PEaKIuu. BeposTHOCTHas
TEOpHUsl pa3BETBJCHHBIX peakuuil. [IpenenbHble SBIEHHS B ILEMHBIX PEAKIUAX, HOKHUW W BEPXHUHU
Mpeiesbl BOCIIAM CHEHHS.

Karanus. ['omorenHsiii 1 rereporeHHblii kataiu3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJUTUYECKUX
peakuuil. BnusHHe KataiuM3aTopa Ha TEPMOJAMHAMUYECKHE W KHHETUYECKHE IapaMeTpbl pPEAKLIHH.
CeneKTUBHOCTh KaTajdu3aTopa, KaTaJIWTUYecKas AaKTUBHOCTh. ['OoMoreHHbi katanmu3. CHOUTHBIA U
pa3nenbHBId MEXaHU3Mbl KaTaJIMTUYECKOrO JIEUCTBHUS. DHEPreTHUecKHe aAuarpaMMbl B3aUMOIEHCTBUA
peareHTOB ¢ KaTtajm3artopoM. OOmuii u crnenuduuecKuii KUCIOTHO-OCHOBHOM Katanmu3. Karamus
KOMIUIEKCAMHM TIEPEXOJIHbIX MeTaJuioB. depMeHTaTHBHbIA KaTanu3. ['ereporeHHbIl katanu3. Tumbl
TeTEePOreHHBIX KaTaJIMu3aTOPOB. 3aKOH JIEUCTBYIOIIMUX MOBEpXHOCTEeH. KuHeTHKa reTreporeHHbIX peakini.
O0bem yueOHOH TUCUMIIIIMHBI:

Ounas dopma:

B 3aueTHBIX

Buabl yueOHoii padoThI J— B akagem. yacax
O0masi TpPya10eMKOCTh [IUCHUIUIMHBI 10 Y4eOHOMY 50 180
IUIAHY '
KonraktHas padora (KP): 1,8 64
Jlexuuu (JIex) 0,9 32
[Tpaktuueckue 3anarus (I13) 0,9 32
CamocTtositesbHasi pagora (CP): 2,2 80
Bua koHTpOJIS: 3a4eT / IK3aMeH IK3aMeH
1,0
(36)
. B 3aueTHBIX B acTtponom.
Buabl yueOHoM padoThI
eIMHNLAX yacax
O0masi TpPya10eMKOCTh JIUCHUIUIMHBI 10 Y4eOHOMY 50 135
TJIAHY '
KonrakTHas padora (KP): 1,8 48
Jlexmuu (JIex) 0,9 24
[Tpaktuyeckue 3ansatus (I13) 0,9 24
CamocrosiTesbHas pagora (CP): 2,2 60
Buja koHTpoJsi: 3auert / IK3aMeH JK3aMeH
1,0 27)

3aounas popma:

. B 3a4eTHBIX
Buasbl yueOHOM padoThI B akanem. yacax
eIMHHUIAX

O0mast TPyA0eMKOCTh JAUCHUIUIMHBI 1O Y4eOHOMY

5,0 180
IUIAHY
KonTakTHas paoora (KP): 0,44 16
Jlexruu (JIex) 0,22 8
ITpaxtnueckue 3anstus (I13) 0,22 8
CamocTtositesabHas pabora (CP): 4,31 155
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Bua koHTpOJIA: 3a4eT / IK3aMeH IK3aMeH
0,25
9)
. B 3a4eTHBIX B acTponom.
Buasbl yueoHoii padoThl

eIMHNIAX yacax

O0masi TPyA0eMKOCTh JAUCHUIUIMHBI MO Y4eOHOMY 50 135
JIaHy '

KounrakThas padora (KP): 0,44 12
Jlexuunu (JIex) 0,22 6
[Tpaktnueckue 3anarus (I13) 0,22 6
CamocTtositesbHas padora (CP): 431 116,25
Buj koHTpOJIsI: 3a4eT / IK3aMeH 0,25 Ik3ameH (6,75)

AHHoOTauusi pa6oyeil MPOrpaMmMbl IMCUMILTHHBI « XMMHYECKAasl KHHETHKA NPOLECCOB MOJy4eHUs
NMPHPOTHBIX SHEProOHOCHTeEJIel B yriiepoaHbix MaTepuaioB» (b1.B.J1B.5.2)

Hear aucuMminHbl — cHOpMUPOBATh 3HAHUS y OOydaromierocsi 00 OCHOBHBIX KHUHETHYECKHUX
3aKOHOMEPHOCTSIX MPOTEKaHUS XHMHUYECKHX ITPOIECCOB, IMYTSAX BBISBJICHUS METOAOB, MO3BOJSIOIIUX
YCTaHaBIMBATh MPUPOAY CKOPOCTH-OMPEAEISIONIEH CTaluy U IeNaTh BHIBOABI O BO3MOKHOM MEXaHU3MeE
peaKIHu, MOHUMATh POJIb KaTalln3a JAJI XUMHYECKOH TEXHOJIOTUH .

B pe3yabTare n3yyeHus JUCHUILUIHHBI 00y4aloIuiics M0 NporpaMmMe 0aKajlaBpuarTa J10JI2KeH:

Obnaoams cnegyrommmu npodeccruonansubivu (ITK) koMmnereHnusamu:

CIOCOOHOCTbIO IIJIAHUPOBATh U MPOBOJUTH (PU3HUECKUE U XUMUYECKUE SKCIIEPUMEHTBI, IPOBOAUTH
00paboTKy UX Pe3yIbTaTOB U OLIEHUBATH MOTPEIIHOCTH, BEIIBUTATH THIIOTE3bl U YCTAHABIUBATH TPAHUIIBI
UX MPUMEHEHMS], IPUMEHSITh METO/bl MaTEMaTHUYECKOI0 aHaJIM3a U MOJEIUPOBAHUS, TEOPETUUECKOIO U
sKCIepuMeHTanbHoro uccienoanus (ITK-16);

TOTOBHOCTBIO MCIOJIb30BATh 3HAHMS OCHOBHBIX (DM3WYECKUX TEOPUN ISl PEUICHHS BO3HUKAIOIIUX
bU3NYEeCKUX 3a/1a4, CAMOCTOSITENILHOTO MpuoOpeTeHnst GU3NIECKUX 3HAHUH, 1711 TOHUMAaHHSI IPUHITUIIOB
paboThl MPUOOPOB M YCTPOMUCTB, B TOM YMCIIE BBIXOJSALIMX 3a Mpeeibl KOMIIETEHTHOCTH KOHKPETHOIO
Hanpasnenus (I1K-19).

3namy:

OCHOBHbIE€ KHHETHYE€CKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIIUii;

TEOPUU XUMHUUYECKOW KUHETUKH, TyTH TEOPETUYECKOTO pacyera CKOPOCTEH XMMUYECKUX peaKInil 1
OTpaHUYCHHS B TPUMEHUMOCTH PaCUETHBIX METO/I0B;

OCHOBBI T€OpUU (DOTOXMMHYECKUX U LEMHBIX peaKkiuil, peakuuid B pacTBOpax, OCOOEHHOCTU HX
CTaUIHOT O MPOTEKAHUS U YCIOBUS OCYIIIECTBICHHUS;

OCHOBHBIE YepThl F'OMOT€HHOTO M TE€TEPOreHHOr0 KaTallu3a, MPUYHHBI YCKOPEHUS XUMHYECKOIo
mpolecca B MPUCYTCTBUU KaTaIn3aTopa.

Ymems:

IPUMEHATh TEOPETUYECKUE 3HAHUS U IKCIEPUMEHTAJbHbIE METO/AbI HCCIIENOBAaHUSA (PU3NUYECKOU
XUMUU JJI PEIIEHUS BOIIPOCOB, BO3HUKAIOIIUX MPH U3YyYEHUH KMHETUKH XUMUYECKUX PEaKIUil;

HaXOJUTh CKOPOCTh U YCTaHABIMBAThH MOPSAAOK XUMHUECKON pPeaKIny;

OPOBOAUTh AaHAU3 M KPUTHUYECKH OIEHUBATh MOJyYECHHbIE SKCIIEPUMEHTAIbHbIE JaHHBIC,
000011aTh U AenaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemp:

3HAHUSIMA OCHOBHBIX 3aKOHOB XHUMHUYECKOW KHHETHKH, BIMSHHS PA3IAYHBIX (HaKTOPOB
(TeMmepatypsbl, 1aBICHUS, KATaIN3aTOpa) HA CKOPOCTh XUMUYECKOW PEAKIUU.

KOMILJIEKCOM METO/IOB OIpE/IeNIEHUs MOPSAKA U CKOPOCTU PEaKLIUU;

MOAXOAMH JUIsl YCTaHOBJICHHUS JIMMUTHUPYIOIIEH CTaJud M MEXaHM3Ma HM3y4aeMOW XUMHUYECKOM
peaxIuu.

Kpartkoe cogep:xanue TUCHUNTITHHBI

Xumnueckasi KMHeTHKa. CKOpPOCTh XMMHUUYECKOM pPEaKIMW, KOHCTAaHTa CKOPOCTH, MOPSAOK H
MOJIEKYJIApHOCTh peakuuu. KuHetnka HeoOpaTMMbIX peakuui 1-ro, 2-ro, 3-ro U HyJEBOrO MOPSIKOB.
JuddepeHnnanbHple 1 UHTETPAIbHBIE METOIbI OMpPEACNeHUs mopsiaka peakiuu. CIOXKHBIE PEaKIuu.
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[lpyHIMI HE3aBUCHUMOIO NPOTEKAHUs JJIEMEHTApHbIX peakuuil. OOpaTuMble, MapajuleibHble HU
[I0CJIel0BaTEeNbHbIE peakuuu 1-ro nopsaka. lIpuHiun aMMUTUPYIOINEH CTaguM I10CIEN0BaTENIbHON
XUMHUYECKOH peakiuu. MeToa KBa3UCTallMOHAPHBIX KOHIEHTpaluii, 00JiacTh NpUMeHeHUs. BiusHue
TEMIIEpaTypbl Ha CKOPOCTb peakLuu, npudimxeHHoe npaBuio Bant-I'opda. YpaBHenue Appenuyca,
mubdepeHnanbHas M MHTErpajbHble (OpPMBI ypaBHEHHS. OKCIIOHEHIMajlbHas (opma ypaBHEHHS
AppeHnyca. DHeprus akTUBALUH U IIPEIIKCIIOH CHIIUAIbHBIA MHOXKHUTENb.

Teopun XUMHUYECKOM KUHETUKH: TEOPUS aKTUBHBIX COYAAPEHUI U TEOpUs NEPEXOIHOTO COCTOSHUS
TIIC (akTuBUpoBaHHOrO Komiekca). OcHoBHble mnojokeHus TAC, MexaHHW3M aKkTUBALMM MOJIEKYJL.
Koncranta ckopoctu OuMOINEKyIsipHOW peakiuu. DuU3HUEecKHid CMBICT MPEIdKCIIOHEHIINAILHOT O
MHOKHUTENIE M SHEPruu aKTUBAIlMM B paMKax TEOpUU aKTHBHBIX coynapeHuil. Ctepuueckuii ¢axrtop,
HEOOXOAMMOCTh €ro BBEJIEHUSI B KHHETUYECKOE YpaBHEHUE peakuu. JJoCTOMHCTBAa U HETOCTaTKH TEOPUU
AKTUBHBIX COyJapeHH. MexaHu3M MOHOMOJEKYJSIPHBIX Ta3oBbIX peaknuii B pamkax TAC. Cxema
Jlunnemana. Teopus nepexomgHoro coctosHus (aktuBupoBaHHoro kommiekca) (TIIC unmu TAK).
OcnoBuble nonoxxkeHus TIIC, kuHeTHueckas cxema peakiuu. AKTUBUPOBAHHBIA KOMIUIEKC U €ro
cBoiictBa. [loBepxHOCTh MOTEHUMANbHOM 3Hepruu. KoopanHarta peakiuu, npopuib MyTH PEaKIUH,
SHEPrusl aKkTUBALWU. OHTAJBIHUS W SHTPONMS akTUBaUuuU. VcTonkoBaHHe Mpead3KCIOHEHIIHAIBLHOTO
MHOXKHTENIS M CTepUUYecKoro (akTtopa B paMKax TEOPUH IEPEeXOAHOro cocrosHus. J[ocToMHCTBA U
HEIOCTaTKH TEOPHUH.

DOoTOXMMHUYECKHE peaKIUU. XuMudeckue U (OoToPU3NUECKUuEe CTaJuu, BTOPHUYHBIE IPOLECCHI.
Kunernka ¢oroxumnueckux peakuuil. CeHcuOmwimznpoBaHHble (QoTOXMMUYecKHe peakiuu. LlenHble
peaKkIMM, MEXaHWU3MBbl 3apOKIEHUs, pa3BUTUS U oOphiBa Lienu. Hepa3BeTBieHHbIE W pPa3BETBJICHHbIE
LENHbIE peakluu. BeposTHOCTHAsE Teopusl pa3BETBIIECHHBIX peakuuil. IIpenenbHble sABICHMS B LIENHBIX
peakLusaX, HIKHUN M BEepXHHUH mnpenensl BociulaMeHeHUs. OCOOEHHOCTH IPOTEKaHHUS XUMHYECKHX
peakuuii B pactBopax. Kierounsiii 3¢ddekr. Kunermueckas cxema mnpoTekaHHs OHMOJIEKYJSPHOIL
peakuuu B pactBope. IlpenenpHble ciyyaum npoTekaHus peakuuu. bsictpble (aud@y3uoHHO-
KOHTpPOJIUpYEMble) peakuuu, AU y3HOHHBI Mpefen KOHCTAaHThl CKOPOCTH pEaKLUU. Y paBHEHHE
bpencrena-beeppyma. KuHeTnka MOHHBIX peaklMil B pacTBOpax. BimsHue MOHHOM CHIIBI pacTBOpa Ha
CKOPOCTh pEaKIMil ¢ y4acTHeM HOHOB. MakpokuHeTuka. Posib nuddy3uu B KMHETHKE IeTepOreHHBIX
peaknmii. PaznmuyHble pEeXUMBI TMPOTEKAHHS pEaKkIuil (BHEIIHSsS KUHETHYecKas o0JacTh; o0iacTu
BHEIIHEW U BHYTpeHHEH Tuddy3un).

Karanu3. ['omorenHslii u rereporeHHslii katanau3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJUTHYECKUX
peakiuil. BnusHue katamuzaTopa Ha TEPMOJUHAMUYECKME M KHHETUYECKHE TIapaMeTphbl PEaKIIHH.
CenexTUBHOCTh KaTajau3aTopa, KaTaJIUTHYecKas AaKTHUBHOCTh. [ omMoreHHbId Karanu3. CHUTHBIH U
pa3fenbHBIi MEXaHM3MBbl KAaTAJIUTHUUECKOTO AEUCTBHUA. DHEPreTUUEeCKHE IuarpaMMbl B3auMOJEHCTBUS
peareHToB ¢ KaTtaiauzaTtopoM. OOmmi u coenuduueckuii KHCIOTHO-OCHOBHOM Katanmu3. Karamus
KOMIUIEKCAMH IEePEXOIHBbIX MeTaiioB. (DepMeHTaTuBHBIN Kartayiu3. ['ereporeHHsld Kartanus3. Twumsl
reTepOreHHbIX KaTaau3aToOpoB. 3aKOH AEHCTBYIOIUX NOBEpXHOCTeH. KMHETHKA reTepOoreHHbIX peakui.
Teopun karanusa.

O06beM yueOHOI T CHUILTHHBI:
Ounas dopma:

. B 3aueTHBIX
Buabl yueOHoii padoThI B akagem. yacax
eIMHHUIAX
O0masi TpPya10eMKOCTh JUCHUIUIMHBI MO0 Y4eOHOMY 50 180
IJIaHY '

KonrakTHas padora (KP): 1,8 64

Jlexuuu (JIex) 0,9 32

[Tpaktuueckue 3ansatus (I13) 0,9 32

CamocTositesbHas pagora (CP): 2,2 80

Bua koHTpoOJIsi: 3a4eT / IK3aMeH IK3aMeH
1,0 (36)
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. B 3aueTHBIX B acTtponom.
Buabl yueOHoii padoThI
eIMHNIAX yacax
OO0masi TPy10eMKOCTh JMCHUIVIMHBI 1O Yy4eOHOMY 50 135
IUIAHY '

KonrakTHas padora (KP): 18 48
Jlexuu (JIek) 0,9 24
[Tpaktnueckue 3anarus (I13) 0,9 24
CamocrositesbHas pabora (CP): 2,2 60
Bua koHTpoOJIsi: 3a4eT / IK3aMeH JK3aMeH

10 (27)

3aouHas popma:

. B 3a4eTHBIX
Buabl yueoHoii padoThl B akagem. yacax
eIMHNIAX

Oﬁ]].laﬂ TPYAOEMKOCTb JUCHHUILVIMHBI IIO0 y‘leﬁHOMy

50 180
TUIAHY
KonrakThas padora (KP): 0,44 16
Jlexuuu (JIek) 0,22 8
[MpakTrueckue 3ansarus (I13) 0,22 8
CamocTositeabHasi pagora (CP): 4,31 155
Bua koHTpoOJIA: 3a4eT / IK3aMeH IK3aMeH
0,25
)
Bujtbt yueGHoii padoThi B 3aueTHBIX B acTponom.
eIMHUIAX yacax
O6masi Tpya10eMKOCTh JIUCHUIUIMHBI M0 Y4eOHOMY 50 135
MJIaHY '
KonrakTHas padora (KP): 0,44 12
Jlexmuu (JIek) 0,22 6
[Ipaktuueckue 3austus (I13) 0,22 6
Camocrositeabnas paoora (CP): 4,31 116,25
Bu KOHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Ik3ameH (6,75)

AHHOTaIUs padoyeil MporpaMMbl TUCHUTLIHHBI «OCHOBBI KBAHTOBO XHMHH YTIJI€POIHBIX
marepuanon» (b1.B.J1B.6.1)

esu AMCUMIIIMHBIL:

JIOTUYECKU OpPraHM30BAaHHOE O3HAKOMIIEHHE C OCHOBHBIMHU IMOHATUSIMH COBPEMEHHOM KBaHTOBOW
XUMUU;

N3Y4EHUE OCHOBHBIX KBAHTOBO-XMMHMYECKMX METOJOB pacdyeTa CTPOCHHS U CBOWCTB XUMHUYECKHUX
CUCTEM;

O3HAaKOMJIEHUE C OCHOBHBIMHM IIPEICTABJICHHUSIMU O XMMHYECKOM CBS3M U MEXMOJEKYJISIPHBIX
B3aMMOJICH CTBUSX;

03HAKOMJICHUE C OCOOCHHOCTSMH XHMHYECKOW CBS3UM, MEKMOJICKYJIIPHBIX B3aUMOJCHCTBUH U
CBOMCTB MOJIEKYJISIPHBIX CHCTEM U ITOJIMMEPOB;

MPUOOPETEHNE HABBIKOB pabOThI C OCHOBHBIMH KBAaHTOBO-XHUMHYECKUMHU KOMITBIOTEPHBIMU
IIPOrpaMMaMH, UCIIOJIb3yEMBIMU Ha IIPaKTUKE.

B pesyabrare ndy4yeHus JMCHHUILIMHBI 00 y4al0LMiicst 10 IporpaMMe 0aKaJaBpuaTa J10JI7KeH:

Obnaoams crenyromumu npodeccruonanbabiMU ([TK) KommeTeHusIMu:

CMOCOOHOCTBIO TNIAHUPOBATH U MPOBOJIUTH (PU3HUECKHE U XUMHUYECKHE SKCIIEPUMEHTHI, IPOBOAUTH
00paboTKy UX Pe3yIbTAaTOB M OIICHUBAThH MOTPEITHOCTH, BBIIBUTATH TUIIOTE3bI M YCTAHABIMBAThH TPAHUIIBI
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UX NPUMEHEHMS], IPUMEHATh METOJbl MATEMATHUYECKOIO aHAJIN3a U MOJEIUPOBAHUS, TEOPETUYECKOIO U
JKCIIepuMeHTabHoro nccnenoanus (I1K-16).

3namo:

OCHOBHBIC IIOJIO)KCHMSI KBAaHTOBOM XHMHM, COBPEMEHHOM TEOPHMM XUMHYECKOM CBA3M H
MEXMOJIEKYJIIDHOTO B3aMMOJEHCTBHS W IIPUMEPbl €€ INPUMEHEHHs K KOHKPETHBIM XUMHUYECKUM
cUCTEMaM;

IIPUHLIMIIBI KOJIMYECTBEHHON XapaKTepUCTUKN ATOMHOM U 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJIIPHBIX
CHCTEM U MOJIMMEPOB;

OCHOBHBIE B3aWMOCBSI3M MEXY 3JEKTPOHHOM CTPYKTYpod M (PU3MKO-XMMHUYECKHMMH CBOMCTBaMHU
BELIECTB, JIEKAIME B OCHOBE YIIPaBIIEHUSI CBOMCTBAMUY;

BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMUYECKUX PACUETHBIX METOJOB U 00JACTH UX
IPUMEHUMOCTH.

Ymemn:

IIPUMEHATh KBAaHTOBO-XMMHUYECKHE TIOAXOABI M METOABl JUId pacyera, MHTEpIpeTalud U
IIPEICKA3aHUs] CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM M ITOJIMMEPOB.

Bnadems:

JJIEMEHTAapPHBIMM HAaBBIKAMU IIPUMEHEHUs KBAHTOBO-XMMHUYECKHUX IIOAXONOB M METONOB U
MHTEPIPETALUN PE3YJIbTATOB NPH PEIIECHUHM MPAKTUYECKUX TEXHOJIOTMYECKUX 3aJad M CTaHIAPTHBIMU
KBaHTOBO-XMMHUYECKUMHU KOMITBIOTEPHBIMU IIPOrPaMMaMHU.

Kparkoe cogepskanue 1UCOHUIIMHBI

Beenenue. [Ipenmer kBaHTOBOM XUMHUH. POJIb KBAHTOBON XMMUHU B OMMMCAHUN XUMUYECKUX SIBJICHUN
U MpoLeccoB. B3anMocCBs3b KJIaCCUUECKON M KBAHTOBOW MOJEIIEH MOJIEKYI.

Mopayns 1. O0uye npuHIKIIBI KBAHTOBOM XMMUU

OCHOBHBIE IOJIOKEHUSI KBAaHTOBOM MEXaHWKH. BapualMOHHBIM METOJ HaXOKIEHUS BOJIHOBBIX
¢ynkumii. I[TpubGmkeHne HE3aBUCHUMBIX YacTULl. MeTox caMOCOIJIaCOBAaHHOIO IOJI I aATOMOB.
[TpubnurkeHue HeHTPaIbHOr O MoJs. ATOMHbIE OPOUTAIN U UX XapaKTEPUCTHUKHU.

OAHORIEKTPOHHBIE U MHOT03JIEKTPOHHBIE BOJHOBbIE (DYHKIIMM M METOJIbI UX pacyera.

AHTHCUMMETPUYHOCTh DJIEKTPOHHOW BOJHOBOW (¢yHkuuu. CrnuH-opObutanmu. JlerepMHUHAHT
Crneiitepa. Beenenue B Meronsl Xaptpu-®oka u Kona-Illboma, xumuyeckass TpakTOBKa pe3yJbTaTOB.
DeKTpOHHBIE KOH(PUTYPALIUU aTOMOB C TOUKH 3pEHUSI KBAHTOBOM XHMMMHU.

Mopynb 2. MeToabl KBAaHTOBOM XUMHH

[Mpubmmxenue bopHa-Onmnenreiimepa, anuabaTUYecKuil MOTEHIUANT M IOHATHE MOJEKYJISPHOI
crpyktypel. Metonsl Xaprpu-®oka u Kona-Illbma mns monekynsl. [Ipubmixenne MO JIKAO.
OneKxTpoHHas Koppemsuus. Meron KoH(UrypauoHHoro BzanMoaencteus. Teopus Bo3MyiueHuil. Pacuer
SHEPrUU JUCCOLMALNHN XUMUYECKUX CBS3EH.

Hepapxust MeTo10B KBaHTOBOIH xuMuu. Hesmmupudeckast kBaHTOBass XxuMus. basucHbie QyHKINH
JUIL HEAMITMPUYECKHX pacdeToB. ATOMHBIE M MOJEKYJspHble Oa3ucHble HaOopbl. Posib Ga3uCHBIX
(GyHKUMH B ONmMCaHUM CBOWCTB MouiekyJ. [lomysmnupuueckue meronsl. BaneHTHoe mpuOamxeHue. m-
anekTpoHHoe mnpubmmxenue. Meron Ilappuzepa-Ilonna-Ilappa. IIpocToii M paclIMpeHHBIH METOAbI
XIOKKes.

TO4YHOCTH KBAHTOBO-XMMHYECKUX PACYETOB CBOMCTB MOJIEKYIL.

Mogyib 3. Xumudeckas CBSI3b U MEXKMOJIEKYJIIPHbIE B3aUMOJIEH CTBUSI

OpburanbHas KapTMHA XUMHUYECKOM cBsi3u. KOHCTpYKTHMBHAs M JEeCTPyKTHUBHAs MHTepQepeHLUs
opOutaneil. MonekynsipHble opOMTaIM W HUX CUMMeTpuiiHas kiaccugukanus. KoppensinuoHHbie
JuarpaMmbl. DJIEKTPOHHbIE KOH(UTYpallMi JIBYXaTOMHBIX MOJEKYJ. AHaJIM3 3aceeHHOCTEN opOuTaien
o Mannukeny. [lonaTre o 3apsaax u nopsiKax CBSI3€i.

[IpocTpaHCTBEHHOE  pacHpeAclIieHHE  JJIEKTPOHHOM  INIOTHOCTM M XMMHUYECKas  CBA3b.
MexMoneKysipHble B3auMoieicTBH. JledopmaiioHHas 3J1eKTpOHHAsI INIOTHOCTh. CHIlbl B MOJIEKYJIax.

3axmouenue. KBaHTOBasi XUMUS KaK HHCTPYMEHT NIPOTHO3a B XUMHUHU.
O0bem yueOHOH JTUCUMILIIMHBI:

Ounas dopma:

Bupl yaeOHOM paboThI B 3aueTHBIX B akanem.
CIMHUTIAX qacax
O0uasi Tpy10€eMKOCTh JMCUMILINHBI 0 Y4eOHOMY IUIaHY 3,0 108
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KonTaktHas padora (KP): 0,9 32
Jlexuunu (JIek) 0,45 16
ITpaktnueckue 3ansatus (I13) 0,45 16
CamocTositeqibHas padoora (CP): 2,1 76
Bujx koHTpOJISI: 324eT / IK3aMeH - 3auer ¢
OLICHKOM
Bunsr yueOHO#M paboThI B 3auetHbIx B actponom.
eIMHUIIAX qacax
OO0uasi Tpy10€eMKOCTh JMCUMILINHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonrakTHas padora (KP): 0,9 24
Jlexuun (JIek) 0,45 12
[Tpaktuueckue 3ausatus (113) 0,45 12
CamocTtosiTesbHas padora (CP): 2,1 57
Buj koHTpoOJIS: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOH
3aouHas opma:
Bunbl yaeOHOM paboThI B 3aueTHBIX B akanewm.
eIMHULIAX qacax
O0masi Tpy10€eMKOCTh TMCHHUIIMHBI 10 Y4eOHOMY IUIAHY 3,0 108
KonrakTHan padora (KP): 0,22 8
Jlexuunu (JIek) 0,11 4
[Tpaktuueckue 3ansatus (113) 0,11 4
CamocrositeabHas padora (CP): 2,67 96
Buja koHTpOJIA: 3a4eT/IK3aMeH 0,11 3auer ¢
OLICHKOH
(4)
Buner yue6HO#M paboTh B 3auerHbIX B actpoHOM.
eIMHULIAX Jacax
OO6masi TPy10€eMKOCTb TMCUHUIINHBI 0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHas padora (KP): 0,22 6
Jlexruu (Jlek) 0,11 3
[Tpaktrueckue 3austus (113) 0,11 3
CamocTtosiTesabHnasi pagora (CP): 2,67 72
Buja koHTpOJIsI: 3a4eT/IK3aMeH 0,11 3auer ¢
OLICHKOM
(©)

AHHOTau s padoyeil MPorpaMmMbl JMCHUTLIAHBI
«Xumus yriaepoanbix marepuanony» (b1.B./IB.6.2)

Hejab TUCHUNJIMHBI — HABBIKOB aHAINM3a 3aKOHOMEPHOCTEH C IETbI0 BBISBJICHUS OOITHOCTH CYTH
SIBJICHUW B 00J1aCTH XUMHUHU YTIJICPOJTHBIX MAaTEPUAJIOB.

B pe3yJabrare u3yuyeHus JUCHMILIMHBI 00y4AK0IIMIACS 10 MPorpaMmMe 0aKajJaBpuarTa J10JKeH:

Obnadams cnegyrommumu npodeccruonansubivu (I1IK) komnerenuusmu:

CMOCOOHOCTBIO TNIAHUPOBATH U TPOBOJIUTH (PU3MUECKHE U XUMHUYECKHE SKCIIEPUMEHTBI, IPOBOAUTD
00paboTKy UX Pe3yIbTaTOB U OLIEHUBATH MOTPEIIHOCTH, BEIIBUTATh THUIIOTE3bl U YCTAHABIUBATH TPAHUIIBI
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UX MPUMEHEHHs], TPUMEHSITh METObl MAaTEMAaTHYECKOI'0 aHaIu3a U MOJEIHPOBAHUS, TEOPETUIECKOTO U
IKCHepuMeHTaabHoro ucciaeqopanus (I1K-16).

3HAMb:
— cocTaB ¥ PU3UKO-XHMHUYECKHE CBOMCTBA YTIEPO/Ia U YIICPOIHBIX MaTEPUAJIOB;
— TEpMOJMHAMUYCCKHE W  KHHCTHYECKHE  3aKOHOMEPHOCTH  IPOIECCOB  TEPMOJICCTPYKIIHH
YTJIEPOACOICPIKAIINX BEIIECTB;
— Hay4YHbIC OCHOBBI (PU3UKO-XUMUYECKUX MPOIECCOB MOTYYCHHUS YTIEPOAHBIX MATEPHATIOB;
yMmemy:
—  OMNpeAeNnsTh M0 JaHHBIM METOJOB (PU3HKO-XMMUYECKUX aHAIM30B CBOWMCTBA yriepojaa M yriepoIHbIX
MaTepPUAJIOB, ITPEIIOJIAraTh UX CTPYKTYPY;
— ONpeNeNnsATh HANpaBJICHUS MPOTEKAaHUS XUMHUYECKHX IPOIECCOB, OCHOBBIBAsICh Ha  HX
TEPMOJMHAMHYCCKUAX U KHHCTUYCCKUX 3aKOHOMEPHOCTSIX;
— CaMOCTOSITENILHO OICHWBATh MPEAINoJaraéMbple METOABl CHHTE3a YTICPOJHBIX MaTepUalioB,
OCHOBBIBASICh Ha PEANbHBIX JAHHBIX;
enademy:
— TOHATHUSAMH O CTPYKTYpPE M CBOWMCTBAaxX yIJepojaa M YIJIEPOTHBIX MATEPUANIOB IS PEIICHUS 3a/a4
podeCCHOHABHOM eSITETFHOCTH B paMKaXxX yTiepoIHOH MPOMBINUIEHHOCTH;
— Hay4YHBIMHU OCHOBAMH CHOCOOOB MOJYYEHUS yriepoaa M YIIepOAHbIX MaTePUANIOB C LIENbIO eI eHUs
BO3HUKAIOIUX (PU3UKO-XUMUYIECKHX 33Jad B TOM YHCIIC, BBIXOASANIMX 3a TMPEAETbl KOMIIETEHTHOCTH
KOHKPETHOT O HAIIPaBJICHHSI,

Kparkoe coaep:xkanue 1y CUMNIHHBI:

JlucuuniayHa HachllIeHHAa MaTepuajaMHi ¢ HarysagHoW uH(opmanueld o cBeAeHHSIX O (pu3HKO-
XUMHUYECKUX CBOWCTBAaX YIJIEpoJa, CHUHTE3€ yriepoja M3 ra3oBod (has3pl; CHHTE3e yriepoja U3
KOHJICHCHPOBAHHOM (ha3bl; MPUHLIMIIAX CHHTE3a yriepojaa U3 >KUAKON (pa3pl; KapOOHHU3AIUU HEIUTaBKUX
TEJI, YTJIEPOAHBIX BOJIOKHA; yIJerpadMTOBBIX MaTepuajax; PEKPHUCTAJUIM30BAHHOM TrpaduTe; CHHTE3EC
ajMas3a W3 KOHJCHCUPOBAHHOW (a3bl; KATAJIMTHYCCKOM CHHTE3€ ajiMa3a; JIHUTAKCHAILHOM CHHTE3C
ayMasa, IPUMCHCHHIO YTIIEPOIHBIX MATEPHAIIOB M YIJIEPOa, €0 HAXOXKICHHIO B IIPUPOJIE.

O0bemM yueOHOM IMCHUIIMHBI:
Ounas popma:

Bunsr yue6HO#M paboThI B 3auetHbIx B akagem.
eIMHUIIAX qacax
O0uasi Tpy10€eMKOCTh IMCUMILINHBI 10 Y4eOHOMY IJIaAHY 3,0 108
KonrakTHas padora (KP): 0,9 32
Jlexmuu (JIek) 0,45 16
[Tpaktuueckue 3ausatus (113) 0,45 16
CamocTtosiTesabHast padora (CP): 2,1 76
Buj koHTpoOJIS: 3a4eT / IK3aMeH - 3auer ¢
OLIEHKOM
Bunbl yaeOHOM paboThI B 3aueTHbIX B actponowm.
eIMHULIAX qacax
O06mas TPy10eMKOCTh TUCIUILTHHBI 10 Y4e0HOMY IJIAHY 3,0 81
KonrakTHan padora (KP): 0,9 24
Jlexuunu (JIek) 0,45 12
[Tpaktuueckue 3ansatus (113) 0,45 12
CamocrositeabHas pabora (CP): 2,1 57
Buja koHTpOJIS: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM
3aouHas opma:
Buner yue6HO#M paboTh B 3auerHbIX B akanem.
eIMHULIAX qacax
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Oo0uasi Tpy10€eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonrakTHas padora (KP): 0,22 8
Jlexuunu (JIek) 0,11 4
[Ipaktuueckue 3ansatus (113) 0,11 4
CamocrositeabHas padora (CP): 2,67 96
Buja koHTpoOJIsI: 3a4eT/IK3aMeH 0,11 3auer ¢
OLICHKOM
(4)
Bunsr yueOHO#I paboThI B 3auetHbIx B actponom.
eIMHUIIAX qacax
OO0uasi Tpy10€eMKOCTh IMCUMILINHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrakTHas padora (KP): 0,22 6
Jlexuuu (JIek) 0,11 3
ITpaktnueckue 3ansatus (I13) 0,11 3
CamocTtosiTesabHast padora (CP): 2,67 72
Bujx koHTpoOJIsi: 3a4eT/IK3aMeH 0,11 3auer ¢
OLICHKOM
@)

AnHOTaUMs padoyeiil MPorpaMMbl U CHUATLTHHBI
«DU3NKO-XHMHYECKHE OCHOBBI acoponuu Ha TBepabIx Teaax» (b1.B.JIB.7.1) (ounasn
¢opma)

Heap0 AUCHUNIMHBI — TPHOOpPETEHHE OOYy4YaIOIIMMHUCS YIUTYOJICHHBIX 3HAHUKW B 0O0JIACTH
aZcopOIMy Ta30B U IMapoB HA TBEPABIX TelaX, HEOOXOAMMBIX CIIEIUATIICTAaM B OOJACTH TEXHOJOTUHU
MPUPOTHBIX S3HEPTOHOCUTENICH U YTIepOIHBIX MaTEPHATIOB.

B pe3yabrare u3yuyeHus TUCHMILIMHBI 00y4AK0IIMIACS 10 MPOrpaMmMe 0aKajJaBpuarTa J10JKeH:

Obnaoams  cnenyroummu  odmenpodeccruonanbubivu  (OITK)  mpodeccronampabivu  (T1K)
KOMIIETEHIIUSAMH

TFOTOBHOCTBIO HCIOJb30BAaTh 3HAHUS O CTPOEHUM BEIIECTBA, IPUPOJE XUMHUYECKOH CBS3U B
pa3IMYHBIX KJIAcCaX XMMHUYECKMX COCIUHEHUW Ui TMOHHMMAaHHS CBOWMCTB MaTepUaloB M MeXaHU3Ma
XAMHYECKHX MPOIECCOB, MPOTEKAONIMX B OKpyxatoiem mupe (OITK-3);

BJaJICHUEM [IOHMMAaHMS CYIIHOCTH U 3HA4YeHUA HHPOpPMAIMUM B Pa3BUTHUU COBPEMEHHOIO
MH(GOPMAIIMOHHOTO O0IIECTBA, OCO3HAHHUS OMACHOCTH M YIpO3bl, BO3HUKAIOIIMX B 3TOM Ipolecce,
CIOCOOHOCTBIO COOJIIOAATh OCHOBHBIE TpeOoBaHUS HHPOPMALMOHHOM O€30MacHOCTH, B TOM YHCIE
3alMThl TocyaapcTBeHHoi Taiiubl (OITK-4);

TOTOBHOCTBIO NMPUMEHSATh AHAIIMTUYECKUE U YUCICHHBIE METO/bl PEIICHHS MTOCTABJIICHHBIX 3a/a4,
UCIOJBb30BaTh COBPEMEHHbIE MH()OPMALMOHHBbIE TEXHOJOTHH, MPOBOJUTH 00pabOTKy HH(OpMAIHH C
UCIOJb30BAaHUEM MPHKIATHBIX MPOTPAMMHBIX CPEIACTB cdepbl MPOoPECCHOHANBHON JesSTeNbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTMH U 0a3bl JaHHBIX B CBOEH MpodeccnoHaIbHOU
o0actu, NaKkeThl MPUKJIAIHBIX POrpaMM JJi pacuera TEXHOJOIMYECKUX MapaMeTpoB O0OpYyIOBaHMS
(IIK-2);

TFOTOBHOCTBIO HCIOJIb30BaTh HOPMATUBHBIE JIOKYMEHTBHl 110 KadecTBy, CTaHIapTH3aluud U
cepTuduKaUd TPOAYKTOB U HU3JEIHHA, OJIEMEHTh SKOHOMHYECKOrO aHalM3a B MPAKTUYECKOU
nestensHocTr (TTK-3);

3namy:

- OCHOBHBIE 0COOEHHOCTHU M XapaKTEPUCTUKU TUCIIEPCHBIX CUCTEM;

- CBOICTBA MOBEPXHOCTH TBEPJOTO Tela, GaKkTOPhl €€ HEOJHOP OAHOCTH;

- KJIJacCU(UKALIMIO MTOP ¥ MOPUCTHIX CTPYKTYP, KOJIUYECTBEHHBIE XapaKTEPUCTUKH MOPUCTHIX TEI;

- TEPMOAMHAMHUYECKU € TTapaMeTpbl a1COPOLUH;

- KJIaCCU(IMKAITMIO M30TEPM aICOPOLINU U TIETENh TUCTEPE3HCa;
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- OCHOBHbBIE MOJIEJM M YpaBHEHHS aJCOpOIUU HAa OJHOPOJHOM M HEOJHOPOIHOW MOBEPXHOCTSIX
TBEPAOrO TeJa;

- 0COOEHHOCTH aJICOPOIIMHN Ha ME30- 1 MUKPOIIOPUCTHIX MaTepHaax;

- OCHOBBI 3KCIIEpUMEHTAJIbHBIX METOJI0B U3MEPEHHS aJICOPOLIMY ra30B U [apOB Ha TBEP/BIX TeJax.

Ymems:

- IPOU3BOIUTH PacueT u300ap U U30TEPM aCOPOIMU U3 IPYTUX aCOPOIIMOHHBIX 3aBUCUMOCTEH;\

- PaCCYUTHIBATH TEPMOAMHAMUYECKHU E TTAapaMETPhI a1COPOIUY;

- ToAOMpPaTh MOJIEIH U ypaBHEHUS 7Sl ONKMCAHUS aJICOPOIIMN Ha OJTHOPOJIHOMN MOBEPXHOCTH;

- moadupaTh YCIOBUS TPOBEACHUS aJIcOpOLMU Ui M3YyYEHHS CBOWCTB HEOIHOPOJHOMN
MOBEPXHOCTH;

- pacCCYMTHIBATh KOHLEHTPALMIO (DYHKIIMOHAJIBHBIX TPYIIN HA MOBEPXHOCTH TBEPAOTO TeJa;

- pacCUMTHIBATh paclpeesieHne mop 1o pazMepam, 00beM U IJIOIIAAb TOBEPXHOCTUME3O0IOD;

- paccuMThHIBaTh 00bEM MHUKPOIIOp C UCIOJIb30BaHNEM YpaBHEHUH [ yOMHMHA;

- MpPOM3BOAMTH IEpecdyeT H30TEepM g JAPYruxX TeMIepaTtyp WIM Jpyroro ajacopdara ¢
UCIOJIb30BAHUEM CBOMCTB TEMIIEPATypHON HHBAPUAHTHOCTH U a(PUHHOCTH;

- paccuMThIBaTh 00BEM U pa3Mep MHKPOIOP;pPaCCUUTHIBATh BHEIIHIOK YAEIbHYIO MOBEPXHOCTh U
UCTUHHBIN 00beM MUKPOIIOD;

- TO0UPATh IKCIIEPUMEHTAIBHBIA METOJ JIJIsl ONIPE/IeNICHUs XapaKTePUCTUK TTOPUCTON CTPYKTYPHI.

Braoemy:

- METOJIOM OLI€HKHU IOJIBUKHOCTH a1COPOMPOBAHHBIX MOJIEKYJI;

- 3HAHUSMU O B3aMMOCBSI3M XapaKTepa B3aUMOICHCTBUA ajcopOara M afcopOeHTa ¢ Qopmoit
U30TEePMBI acopOLnu;

- MeToJaMH pacueTa TepMOAMHAMUYECKUX MapaMeTpoB aJCOpPOLMU MPU Pa3IUYHBIX COCTOSHUSIX
azcopOaTa Ha TOBEPXHOCTH;

- pacyeToM YJeIbHOM ITOBEPXHOCTU C MCMOJb30BaHUEM ypaBHeHui Jlenrmropa, bOT, [Napkunca-
Opa, ®penkensa-Xencu-Xusia;

- METOJIaMU pacyeTa CBOICTB HEOJHOPOIHON TOBEPXHOCTU TBEPJOr0 TEa;

- NPUHIUIIAMU pacyera pacHpeleseHuss Mop IO pa3MepaM Ha OCHOBE JaHHBIX, MOJYyYEHHBIX
Pa3IMYHBIMU KCIIEPUMEHTAIbHBIMU METOJAMM;

- pacueToM XapaKTEpUCTHK MHKPOIOpP Ha OCHOBAHWHU ypaBHeHUH JlyOMHMHA M CpaBHHUTEIbHBIX
METO/IOB aHaJIM3a;

- IJJTAHUPOBAaHUEM U MPOBEIEHHEM HAay4YHbIX HCCIEJOBaHUI B 00JACTH HCCIEOBAaHUS MOPHCTON
CTPYKTYpBI MaTe€pHaoB.

Kpartkoe cogepxkanne TUCUMILIUHBI

Moayas 1. OcoGenHocTH a1cOopOUMHU ra30B U MAapOB Ha TBEPAbIX TeJIax

1.1. Ponb amcopOuuu B MpUpOAE U XUMUYECKOH TEXHOIOTHH.

1.2. OcHOBHBIE MOHATHUS U TEPMUHBI B aicopOiuu. KonmuuecTBeHHbIE XapaKTepUCTUKH a1copOLuu,
COOTHOLIEHHE MEXIY HHMH B DPa3IMYHBIX aJCOPOIIMOHHBIX CHCTEMaXx. TepMmuueckoe ypaBHEHHE
azcopOuu. Buibl 3aBUCHMOCTEHN, OMUCHIBAIOIIUX COCTOSIHHE afcOPOLIMOHHON CHCTEMBI.

1.3. IToBepxHOCTHasi AHEPrusi TBEPAOro Teia U €€ cocTaBisiomme. [loBepXHOCTHOE HaATSKEHUE
TBEPJIOT0 TE€Ja; OJHOPOJIHBIE, TOMOTAKTUYECKUE, U30TPOIHbBIE U AHU30TPOIHbIE TOBEpXHOCTH. CTpoeHue
U CBOMCTBA IOBEPXHOCTH peajIbHbIX TBEPABIX TEJ, OCHOBHbIE (DPAKTOPHI HEOJHOPOJHOCTH IIOBEPXHOCTH.

1.4. JluctiepcHble MaTepualibl, UX KOJMYECTBEHHbIE XapaKTepucTUKU. CBsA3b pa3MepoB 4acCTHUIl C
YAEIbHOM IOBEPXHOCTbIO U AMCHEpcHOCThbIO. Ilopuctble TBepable Tena, HX KOJIUYECTBEHHBIE
xapakTepuctuku. OCHOBHBIE BHJIBI M CTPOCHHE MOPUCTBIX TN, WX Kiaccuukanus. [IpuHIUIBI
MOJIETMPOBAHMSI IOPUCTOM CTPYKTYPBI, BUABI MOJAEIbHBIX HOP.

1.5. Dueprust agcopOuuu Ha TBEpAbIX Tenax. lloTeHIManbHAs SHEPrus B3aWMMOJCHCTBUS TPHU
¢usnyeckoit axcopbuuu. Crneunduyeckas u Hecrneuuduueckas azacopbuus. Kiaccudukanus
a71copOEHTOB U aJIcOpOaTOB IO pacIpeeIeHHI0 JIeKTPOHHON IOTHOCTH (110 Kucenesy).

1.6. DuHeprusi B3aUMOIEWUCTBUS M TPHPOAA aaCOPOIMOHHOM CBSI3W TIPU  XEMOCOPOIIHH.
AcconmaTtuBHas U JUCCOIMATUBHAS XeMOCOPOIMs. AKTUBMPOBAHHAS W HEAKTUBUPOBAHHAS AZCOPOIIHSL.
N3ocrepuyeckas TemjaoTra aacopOLUHU, aJCOpOIMOHHBIA MOTEHLHad. THIbI HW30TEpPM aJCcOpOLMU MO
kjaccudukanuu bpynayspa.

Mogayas 2. TepmoanHaMu4ecKue napaMeTpbl a1COPOLHMM Ia30B U apoB
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OCHOBHBIE BHIbI CTAHAAPTHBIX COCTOSHUN. PacueT TepMoInHaMUYEeCKIX TapaMeTpoB aicopOIIH B
COOTBETCTBHH C I'a3000pa3HBIM U KHUAKOOOPA3HOM CTaHAAPTHBIMH COCTOSHHSIMH ajicopbarta.

Moayab 3. OcHOBHBbIEe MOJeJIM M YPABHEHHUS AJIsl ONUCAHHUA A1COPOLMHU ra3oB U NapoOB HA
O/THOPO/HO¥ MOBEPXHOCTH TBEPABIX TeJ
3.1. TlogBwkHas, JTOKaIM30BaHHAs, MCEBIOJOKAIM30BAaHHAS ancopOuus. MeToa OIEHKH MOABUKHOCTH
a7ICOPOMPOBAHHBIX MOJIEKYII.
3.2. Mouenu TOABMKHOM MOHOMOJIEKYJISIpHOH ajacopOumu. OOO0OIIEHHOE YpaBHEHHUE ITOJBMKHON
aZcopOIMu U €ro pemieHus Ui Pa3lM4YHBbIX CTeNeHel 3amoiHeHus. YpaBHeHus ['enpu, @ompmepa u
Xunna-Jle-bypa. KoHCTaHTBI ypaBHEHHiI, MX OIPENEICHUE U3 DKCIEPUMEHTAJIbHBIX JAaHHBIX. Y4YeT
COOCTBEHHBIX pa3MepOB MOJIEKYJI U JIaTepaIbHOr0 B3aUMOACHCTBHSL.
3.3. Monenu JOKaIM30BaHHOM MOHOMOJEKYISIpHON ancopOumu. YpaBHeHus Jlenrmiopa u daynepa-
['yrenreiima. O6nactu ux npuMeHeHus. PU3NYECKUil CMBICT KOHCTAHT YPaBHEHUHN U UX OINpEesICHuE 13
AKCIEPUMEHTAIbHBIX JaHHBIX.
Mognenu n0KalIM30BaHHON MONMMMONEKYIsApHOM ancopouuu. YpaBHenuss bOT, Tapkunca —lOpa u
Openkensa-Xencu-Xwina. JlonynieHus, BbIBOA ypPaBHEHUM U UX aHaU3. OU3HUYECKUM CMBICI KOHCTAHT
ypaBHEHUI U UX pacyer.
3.4.AncopOuiOHHOE OnpeeneHne yaeabHOl MOBepXHOCTH TBepabix Ten. Metonq BOT kak cranmapTHbIN
METOJ ONpeNeIeHHs YAEIbHOM MOBEPXHOCTH TBEPABIX Tell. BriOop agcopOaToB U yClOBUIl MpoBeneHUs
skciepuMeHToB. OnHoToueuHbli Merox bBOT. VYcnoBus npumeHeHus ypaBHeHust JleHrmiopa s
onpeneneHusl ynenbHoW mnoBepxHOCTH. [IpumeHenue npyrux ypaBHeHuid (®Ppenkens-Xencu-Xuiia,
["apkunca u KOpa).
Mopayasb 4. Ancop6uusi Ha HEOTHOPOJAHOM NMOBEPXHOCTH
4.1. OcHOBHBIE TOAXOIAbl K ONUCAHHIO aJCOPOIMM HAa HEOJHOPOAHOW MOBEPXHOCTH. YpaBHEHUS
3enpnoBuya —Ppelingmxa u TemknHa. O6IacTi UX MPUMEHHUMOCTH.
4.2. llpumenenue crneuuduueckoil agcopOLUU U XeMOCOPOLUH JJIsl U3Y4EHUsI CBOWCTB HEOJH OPOJIHOM
noBepxHocTH. Bb6op aicop6aToB 1 ycioBUil MPOBEIEHUS IKCIEPUMEHTA.
Moayab 5. AncopOuusi Ha NOPUCTHIX MaTepuaiax
5.1. AncopOuus B ME30HOpUCTBIX Marepuajiax. Teopus KanwUIIpHOH KOHJeHcanuu. K3oTepMbl
KallWJUIAPHON KOHJICHCAIIH JJIs1 MOJIENbHBIX opM mnop. Kiaccudukarys TUIIOB MeTenb aJcopOIMOHHO-
necopOImoHHOr 0 TUcTepesuca no Je-bypy. YpaBHeHHs 1 MOIENH IS pacueTa pacrpeaeseHus oobemMa u
YEJIbHOM IIOBEPXHOCTH ME30I0p 10 pa3Mepam.
5.2. Ancop61us Ha MUKPOIIOPUCTHIX MaTepuaiax. Teopus o0beMHOro 3anoyHeHust Mukporop. CoiicTBa
MOTEHIMANbHBIX KPUBBIX aJCOPOLMU B MHUKPOIIOpax: TeMIepaTypHass MHBApUAHTHOCTh M adUHHOCTH
MNOTEHIUAIBbHBIX KPUBBIX
VYpaBuenue Jlyoununa-AcraxoBa u JlyOumnHuna-PagymkeBnua. OmnpeneneHue napaMeTpoB ypaBHEHUS,
pacueTr 00beMa U OLIEHKA pa3MepPOB MUKPOIIOP.
5.3. IIpsamble HSKCIepUMEHTAIbHBIE METOIbl OMpeAelieHuss oO0beMa M pa3MepoB MHUKPOIIOP: METOI
peaaacopOIy U METOI MOJIEKYJISIPHBIX "IITyTTOB".
5.4. CpaBHHUTEIbHBIE METO/bl, OCHOBAHHBIE HA CTAHJAPTHBIX U30TEPMax M 3TAJOHHBIX 00pa3lax: t-MeTos
He-bypa, meron Jlyomnuna-Kannena, 0. "METOJI, METOJl CPABHUTENLHBIX rpagukoB. PacueT ncTuHHOrO

00beMa MUKPOIIOp Y BHEIIHEH y/1eJIbHON MOBEPXHOCTH C UCMOJIB30BAHUEM CPaBHHUTEILHBIX METOOB.
MopayJib 6. IkcnepuMeHTATbHbIE METOAbI H3MEPEHHUs aICOPOIIMH I'a30B U MAPOB HA TBEP/bIX TeJax
6.1. Cratrueckue Metoasl. OObeMHBIN (BOJFOMOMETPUYECKUI) U BECOBOH (IPaBUMETPHUYECCKUI) METOIbI
U3MEpeHUs aJcopOlMH: MPUHIUIUATIBHBIE CXEMbl M pacdyeT BeNIWYUHBI afcopOuuu. [Ipenmymiecta u
HEJOCTATKH CTaTUUECKUX METOOB.

6.2. JInHAMUYECKHUE METOJbI: METOJ TEMJIOBOW JeCOPOLMH M WMITYJIbCHBIH Meroa. [IpuHIMNUaIbHbIC
CXEMBI U pacueT BeJMYUHBI afcopouuu. [IpenmyniecTBa u HEMOCTATKA AMHAMUYECKUX METOJIOB.

6.3. DrtanmoHHass MOPOMETpPHUs KaK CPaBHUTEIBHBIA METOJI pacdyeTa pachpelneseHuss IMop Io
pasmepam. Merton pryTHOH mOpoMeTpuu. JlOCTOMHCTBA W HEAOCTATKH PAa3JIMYHBIX METOJ0B
OTIpEJIEIeHHs] pacpeeleHUs] ME30I0p 10 pa3Mepam.

6.4. TlpyHIMNI TUIAHUPOBAHUS AACOPOIMOHHBIX M3MEPEHUI M pacdyeTa XapaKTePUCTHK MOPUCTON
CTPYKTYPBI

6.5. CoBpeMeHHbBIEC TCHJICHIIUA B OOJIACTH PAa3BUTUS IKCIEPUMEHTAIBHBIX U YUCJICHHBIX METOIOB
JUTSI OIEHKH aJICOPOIIMK Ha TBEPBIX TENaX.

O06beM yueOHOM TUCHUNITHHBI:
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Ounas dopma:

Bunel yue6HO#M paboThl B 3aueTHBIX B akanem.
eIMHUIIAX gyacax
O6masi TPy10eMKOCTh JUCHUIJIMHBI 10 Y4€e0HOMY IUIAHY 2,0 72
KounraktHas padora (KP): 0,88 32
Jlexiuu (Jlek) 0,44 16
[Tpaktuueckue 3ausartus (113) 0,44 16
CamocrositeabHas padora (CP): 1,12 40
Buja koHTpoOJIsI: 3a4eT / 3K3aMeH - 3auer ¢
OLICHKOI
Bunst yae6HOI paboTh B 3aueTHBIX B actponom.
eIMHUTIAX gacax
OO0uasi TPy10eMKOCTb JUCHHILJIMHBI 110 Y4eOHOMY ILUIAHY 2,0 54
KonrakTHas padora (KP): 0,88 24
Jlexuunu (Jlek) 0,44 12
ITpaktnueckue 3ansatus (I13) 0,44 12
CamocTtosiTesabHnasi pagora (CP): 1,12 30
Bua koHTpoOJIA: 3a4eT / IK3aMeH - 3ayer ¢
OLIEHKOI

AnHOTauMs padoyeii MPorpaMMbl U CHUATLTHHBI
«IToBepxHOCTHBIE siBIeHUsI B HeTenepepadoTke» (b1.B./[B.7.2) (ounas ¢opma)

He.m,lo AUCHUILIMHBI — ABJBKICTCA O3HAKOMIICHHE CTYACHTOB C OCHOBaMH TCEPMOANMHAMUKHU
IMOBCPXHOCTHBIX HBHGHHﬁ, crocodamu MOJIYUCHHA U Ba)XHEHIIMMU CBOMCTBaAMH AU CIICPCHBIX CUCTCM.

B pe3yabTare H3ydeHHs JUCHUILIMHBI 00Y4aI0IIMIiCS IO NporpaMMe 0akajaBpuara 10JI2KeH

Obnaoams crnenyromumu  obmenpodeccnonanpabiMu  (OIIK) u  mpodeccuonansubivu  (ITK)
KOMITETCHIIUSMU:

TOTOBHOCTHIO HCIIOJB30BaTh 3HAHUS O CTPOCHHM BEIIECTBA, MPUPOAEC XUMHUYECKOW CBS3H B
pa3IMYHBIX KJlaccaX XUMHUYECKUX COCAMHEHWH i1 MOHMMAaHHS CBOWCTB MaTepHaloB W MeXaHH3Ma
XMMHYECKHX MPOIIECCOB, MPOTEKANMX B oKpyxaroiem mupe (OI1K-3);

BJIaJICHUEM TIOHMMaHHUs CYIIHOCTH M 3HA4eHUs HMHPOpMAUUU B Pa3BUTHUM COBPEMEHHOIO
MH(OPMAILIMOHHOIO O0IIECTBA, OCO3HAHUS ONACHOCTU M YIpO3bl, BO3HUKAIOIIMX B 3TOM IIpoOLEcCe,
CIOCOOHOCTBIO COOJIOAATh OCHOBHBIE TpeOoBaHHMS HH(POPMAIIMOHHOM O€30MacHOCTH, B TOM YHCIE
3alUThI rocyaapcTBeHHoi Taiiubl (OITK-4);

TOTOBHOCTBHIO IPUMEHATh aHAIMTUYECKHE U YHCIEHHBIE METO/Ibl PEIICHUs MOCTABICHHBIX 3a/1ay,
UCIOJb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOIMH, MPOBOJUTH 00pabOTKYy HMH(OpMalUu C
UCIOJb30BAaHUEM NPHUKIAJHBIX MPOrPAMMHBIX CpPEACTB cdeppl MpodecCHOHATBbHON JesSTelbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOJOIMM U 0a3bl JaHHBIX B CBOEH MpodeccuOHaIbHON
o0acTu, MakeThl MPUKIAAHBIX MIPOrpaMM AJis pacuera TEXHOJIOTMYECKHUX MapaMeTpoB OOOPYIOBAHHS
(I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATUBHBIE JIOKYMEHTHI [0 KadecTBY, CTaHJApTU3alUd U
cepTuuKaUM TPOAYKTOB U HU3JEIMH, 3JIEMEHThl SKOHOMHYECKOrO aHaliW3a B MPaKTUYECKOU
nestenpaocta (ITK-3);

3HamMb.

— OCHOBHBIC TOHSATHUS U COOTHOIICHHS TEPMOJMHAMUKHM MOBEPXHOCTHBIX SIBJICHUU (TepMOIUHAMHUKA
MIOBEPXHOCTHOI'O  CJIOSI; aAre3us, CMauMBaHUE M pacTeKaHuWe >KUAKOCTEH; AMCIEPCHOCTb U
TepMOJUHAMHYECKHE CBOWCTBA TE; a7COPOIHs ra30B U MapoB, aJCOpOLHs U3 PACTBOPOB);

— OCHOBHBIE METO/IbI TOTYYEHUS TUCIIEPCHBIX CHCTEM;
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— OCHOBHBIE CBOMCTBAa JAMCIEPCHBIX CHUCTEM (DJEKTPONOBEPXHOCTHBIE CBOMCTBA; KMHETHMUECKHE U
ONTUYECKHE CBOICTBA; CBOMCTBA PACTBOPOB KOJIJIOUIHBIX IOBEPXHOCTHO-AaKTUBHBIX BEIIECTB);

— OCHOBHBIE TOHATHUS U COOTHOLIEHUS TEOPHIl arperaTUBHON YCTOWYUBOCTU U KOATYJISIIUH JIK 0POOHBIX
JTUCIIEPCHBIX CHCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYPOOOpa3OBaHUS U PEOJIOTHYECKHUE CBONCTBA JHUCIEPCHBIX
CUCTEM;

ymemy:

— TMPOBOAUTH PACUEThI C UCHOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUW TEPMOJAMHAMUKH MOBEPXHOCTHBIX
SIBJIGHUW U PacdyeThbl OCHOBHBIX XapaKTEPUCTUK JIUCIIEPCHBIX CUCTEM;

enademo.
— MeTOoJaMH M3MEPCHHS IMOBEPXHOCTHOTO HATSHKCHHS, KPAeBOTO YIJA, BEIMYUHBI aJICcoOpOIUU U
yIeIbHOU TTOBEPXHOCTH, BSI3KOCTH, KPUTHYCCKOH KOHICHTPAI[AN MUIEITIO00pa30BaHUs,

ANEKTPOKUHETHYECKOr0 MOTEHIMANA; METOJAMH IPOBEIECHUS JHCHEPCUOHHOIO aHajlu3a, CHHTE3a
JIACIIEPCHBIX CUCTEM U OLIEHKH X arperaTuBHON yCTOMYHUBOCTH.
Kparkoe cogep:xanue IuCHUIIHHBI:

Beenenue

Monyns 1. TepmoauHaMuka OBEPXHOCTHBIX sBJIeHNUH. OO0IIas XxapakKTepUCTHKA TOBEPXHOCTHOM
SHEpruu. AJICopOIrs U TOBEPXHOCTHOE HATSHKCHHE. AIre3usi, CMAYMBaHKUE M PACTEKAHUE KUIKOCTEH.
JucrepcHOCTh U TEPMOAMHAMUYECKUE CBOMCTBA TeJl. [onydeHne NuCnepCHbIX CHCTEM.

Monyins 2. AncopOunoHHbIE paBHOBECUS. AICOPOLMS ra30B U apoB Ha OHOPOAHOMN
MOBEPXHOCTH. AJICOPOIIHS Ta30B ¥ MapOB HA MOPUCTHIX MaTepuaax. AcopOIHs MOBEPXHOCTHO -
aKTUBHBIX BelecTB. loHoOOOMEeHHast aicopOIus.

Monyib 3. JIucnepcHbie CUCTEMbI. DJIEKTPUUECKHUE SIBJIECHUS Ha TOBepXHOCTU. KuHeTnueckue u
ONTHUYECKUE CBOMCTBA AUCHEPCHBIX cucTeM. KuHeTnueckrue u onTuYecKue CBOMCTBA IUCTIEPCHBIX
cUCTEeM. ArperatuBHasi yCTOMYMBOCTb M KOATyJISILIUS JUCIIEPCHBIX cuCTeM. CTPYKTYpHO-MEXaHUYECKHUE
CBOMCTBA M PEOJIOTUYECKUI METO UCCIAEAOBAHUS AU CIIEPCHBIX CUCTEM.

O0beM yueOHOH TMCUUIIIMHBI:

Ounas popma:

Bunel yue6HO#M paboTh B 3auetHbIX B akanem.
eNMHUIIAX gacax
O01mas Tpy10eMKOCTb IMCHUIJIMHBI 10 Y4e0HOMY ILUIAHY 2,0 72
KonrakTHas padora (KP): 0,88 32
Jlexuunu (Jlek) 0,44 16
[Ipaktuueckue 3austus (I13) 0,44 16
CamocTtositesabHnasi pagora (CP): 1,12 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLIEHKO¥
Bunel yue6HOM paboThl B 3aueTHBIX B actponom.
eAMHUIAX gacax
O01mas TPpy10€eMKOCTh TMCIUIJIMHBI 10 Y4e0HOMY IJIAHY 2,0 54
KonTakTHas padora (KP): 10 24
Jlexuuu (JIek) 0,5 12
IIpaktuueckue 3ansatus (I13) 0,5 12
CamocTtositesbHasi pagora (CP): 1,0 30
Bujx koHTpOJISI: 324eT / IK3aMeH - 3auer ¢
OLEHKOW
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AHHOTauus padoyeil MPorpamMmbl U CHUATIHHbBI
«Texunueckasi repmoagunamuka» (61.B.J1B.8.1) (ounas ¢popma)

Heabio nucuMIMHBI — sBIsETCS popMUpoBaHUE Yy OyAyLIIMX HHKEHEPOB JOCTaTOYHOIO YPOBHS
TEOPETUYECKUX 3HAHMN M TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsI pelICHUs MPHUKIAJIHBIX 3a7a4
HHEProcOEepeKeHMsI B XUMUUECKON TEXHOIOTHH.

B pesyabrare H3y4yeHHsi AUCHUILUIMHBI o0ydyamwuuiics 10 mporpamMme 0akajnaBpuara
JOJIKEH:

Obaaoame cnenyromumu obmenpodeccuonanbbiMu (OIIK) u mpodeccuonansubivu  (I1K)
KOMTIETCHIUSIMH .

CIOCOOHOCTHIO U TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX U CLUIUINH
B ipodeccronanbHoi aesreaproctr (OITK-1);

CIOCOOHOCTRIO M TOTOBHOCTBIO OCYIIECTBISITH TEXHOJIOTMYECKHUU IMpOILecC B COOTBETCTBUU C
perjlaMeHTOM M HCIOJb30BaTh TEXHUYECKHUE CpPEACTBA Ui H3MEPEHHUST OCHOBHBIX MapaMeTpOB
TEXHOJIOTMUECKOr0 MPoIlecca, CBOMCTB chiphbs u mpoaykiuu (ITK-1);

CIOCOOHOCTBIO BBISIBJSITH U YCTPAHATH OTKJIOHEHUS OT PEXKHUMOB pabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS U TTAPaMETPOB TexHomorudeckoro mporecca (ITK-11);

3nams

— OCHOBHBI€ ITPUHITUIIBI ONI TUMU3AIIIU YHEPTONPE0oOpa3yoIINX CHCTEM;

— TPUHLMIBL M MaTEMAaTUYECKUW amnmapaT 3SHEPreTHUYEeCKOr0 M SKCEPreTHYeCKOro aHajan3a
peasIbHBIX POLIECCOB IIPEOOPA30BAHUS SHEPIUU U BEILIECTBA;

— METOIBl pacyera MpPeBpaTUMOW SHEpPruu (dPKCEpPruu) TOIUIMBA, CBHIPhS, MPOMEXKYTOUYHBIX H
KOHEYHBIX MPOAYKTOB XUMUYECKOT O IPOU3BOJICTBA;

Ymems

— HCCIIEI0BATh PA3JIMYHbIE YIHEPrONPEOOPa3yIoIIe CUCTEMBI;

—  OOpeAenarb  3TajJOHHbIE  PEXUMBl M Hawilydllue  Iokaszateau  3(Q(EeKTUBHOCTH
SHEPronpeodPa3yIUX CUCTEM;

— TpPOBOAUTH TEPMOAMHAMHYECKYIO OIIEHKY MAaTepHalbHbIX M DJHEPreTHYECKUX PEeCcypcoB
XUMUYECKOTO MTPOU3BOJICTBA;

Braoemw

— BBINOJIHEHUEM 3KCEPreTMUECKOro aHalli3a CHUCTEM Ha Pa3IMYHBIX CTAaIUAX MPOEKTUPOBAHUS U
IPOM3BOJCTBA: MPHU BHIOOPE OCHOBHBIX MPUHIIMIIOB OCYILECTBIEHHS Ipoliecca, 3CKU3HOW MpopaboTKe,
KOHCTPYUPOBAHUU U SKCILITyaTal[iU CHCTEM;

— OmpenensiTh MUHUMAaJbHbIE 3HA4YE€HMs 3aTpaT pabOThl B MpOIECCaX OXKIKEHHsS] W pa3/ielieHuu
CMeceH;

— ONpeneNsiTh MaKCHMaJbHbIE 3HAU€HUsS pPaOOThl B MpOIIECCaX PACIIMPEHUs ra3oB M MapoB B
TypOMHAX U TEMJIOCUIOBBIX YCTAHOBKAX;

— BBINOJIHEHUEM pacuera M aHajiu3a SHEPreTHUYEeCKHX M JKCepreTUYECKUX IOKazaTeneid THUIOBBIX
MOTOYHBIX TEXHOJOTMYECKHX IMPOILECCOB, BKIOYAs MPOILECChl, MPOTEKAINIe ¢ XUMHYECKUMHU
MPEBPAILICHUSIMH;

Kparkoe coaepskanue 1MCUUNIHHBI:

Brenenue.

OCHOBHBIE TOHSITUS M HCXOJHBIC TMOJOXKEHUS TepMOAWHAMUKH. IIpenMer u MeTol TepMOAMHAMUKH.
Tepmonunamuyeckas cucreMa. TepmoguHamudeckuii npouecc. OOpaTuMbie U HEOOpPATUMbIE MPOIIECCHI.
Bropoii 3aK0H TepMOIUHAMUKN KaK MPUHLIUI HeoOpaTuMocTH. CTalioOHapHbIE MOTOYHbIE MTPOIECCHI.
Monayns 1. 3aK0HBI TEPMOIUHAMUKA

1.1. IlepBblii 3aKOH TEPMOJTUHAMUAKHI

[TepBblil 3aKOH TEPMOIMHAMUKH IS 3aKpbITON cucTeMbl. PaboTa n3menenus oobema. Buemnss padora.
[lepBblii 3aKOH TEPMOAMHAMUKH U1 CTAI[MOHAPHBIX MOTOYHBIX MPOIECCOB. ODHEPrusi IMOTOKA.
Ouranenua. KpyroBoit mpoiecc co CTalfmOHaApHO HUPKYJIUPYIOIIEeN Cpe1ou.

1.2.. Bropo# 3aK0H TEPMOJIUHAMUKH

OHTponusi M BTOpOM 3akoH TepMoauHaMmuku. HeoOpatumocTh mpouecca TemnooOMeHa. Ilepenoc
SHTPONUU M TPOU3BOJCTBO 3HTponuu. [luccumanust s3Hepruu. bamanc sHTponuu Ajsl CTAlMOHAPHOIO
MOTOYHOro mnporecca. [Ipumenenne BToporo 3akoHa TepMOAWHAMUKH K MPeoOpa3OBAHUSIM HSHEPTUU.
OrpanuyueHusi NPEeBpPaTUMOCTH SHepruu. BiusHue oxpyxaromied cpeabl Ha MpeoOpa3zoBaHUE SHEPrUH.
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OKceprust ¥ aHeprus. JKCeprusi U aHeprus TEIUIOThl U MpeoOpa3oBaHKE TEIUIOTHl B MOJIE3HYI0 paboTy.
Omnpeznenenne norepb dKceprum. JluarpaMMbl IOTOKOB dKCEpruu U aHepruu. Jkceprerud eckuid KI1/I.
Mogyis 2. IIponeccsl TOpeHyst U TeUEeHUs

2.1 Tlpoueccsl ropeHust

Pacuer matepuanbHOro 6anaHca Npu IOJHOM CrOpaHHM. Y paBHEHUS TOpeHMs. TBepable, KUAKUE U
ra3zoo0pasHble BHUABl TOIUIMBA. ODHEpreruka mnpoueccoB ropeHus. Ilpumenenue IlepBoro 3akona
tepmoanHamMuKku. Terutora cropanms TorumBa. h, t — nuarpamma mpomecca ropenus. IIpumenenue
Broporo 3akoHa TepMOAMHAMUKH K mporeccaM ropenus. OOpaTumasi XuMuueckas peakuus. TomImBHbIE
AJIEMEHTBI. DKCEPrus TOIIMBA U MIOTEPHU SIKCEPIUU MTPU aa0aTHOM F'OPEHUH.

2.2. CTanmoHapHble TOTOYHBIE MPOIecChl. /lpoyeccol meuenus. TIpornecchl TeUeHUs ¢ MOIBOAOM TeIlIa.
Ckopocth 3ByKa. AnuabaTtHoe TedeHHe B comiax u aud¢ysopax. [lmomanu nomepeyHoro cedyeHus u
3HAUEHHUSI MacCOBOI IMJIOTHOCTU TOKAa MPH M3PHTPOIHOM TEeYEHHH B comuiax u auddysopax. TedeHue B
conyie JlaBans mpu pas3iuM4HbIX NMpOTHUBOAaBieHUsAX. Tpyba Bentypu. llpoyeccvr cmewenus. banancel
Macchl, 3HEPIrUu U 3HTponuu. M300apHO-N30TEpPMHUUYECKOE CMELIIEHHE Ia30B.

2.3. Pabouue npoyeccer. CTaninoHapHbIe TOTOYHBIE TPOIEcchl. AnnabaTHOe paciIMpeHue B TypOMHAX.
AnunabaTHoe cxaThe B KOMIIpeccopax. DHeprus auccunanuu. [lorepu paboThl U MOTEpU SKCEPTrUU MpH
anuabaTHOM pacupeHun M coxatuu. HeanmabatHoe (M30TepMHueckoe) cxaThe. MHOroctyneHyaToe
CKaTUE C IPOMEKYTOYHBIM OXJIAXKIECHUEM.

O0bem yueOHOH TMCUUIIIIMHBI:

Ounas dopma:

Byl yaeOHOM paboThI B 3auyeTHBIX B akanem.
eMHUIIAX gacax
OO6masi TPy10eMKOCTb THCIHIJIMHBI 110 Y4eOHOMY ILUIAHY 2,0 72
KonrakTHan padora (KP): 0,88 32
Jlexuuu (JIek) 0,44 16
IIpaktuueckue 3ansatus (I13) 0,44 16
CamocrosTeabHas padoora (CP): 1,12 40
Bujx koHTpOJISI: 324eT / IK3aMeH - 3auer ¢
OLEHKOW
Bunet yue6HO#M paboThI B 3ayeTHbIX B actpoHOM.
SAMHUIIAX gacax
OO6uasi TPy10€eMKOCTb THCIHIJIMHBI 110 Y4eOHOMY IUIAHY 2,0 54
KonrakTHas padora (KP): 1,0 24
Jlexuu (Jlex) 0,5 12
[Ipaktuueckue 3austus (I13) 0,5 12
CamocTtositesabHnasi pagora (CP): 1,0 30
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auyer ¢
OLIEHKO¥

AHHOTauus padoyeil MPOrpamMMbl JUCHUATIHHbBI
«Temmorexuuka» (61.B.J1B.8.2) (ounasi ¢popma)

Hesbi0 AMCUMIITHHBI — SBISIETCS (POPMUPOBAHKE Y CTYJICHTOB TEOPETUUCCKUX 3HAHHUIA U MPAKTHY €CKUX
HaBBIKOB, HEOOXOAMMBIX JUISl PEHICHUS NPUKIAJHBIX 33a7ad JHEprocOepe)KeHHs: B XHUMHUYECKON
TEXHOJIOTHH.
B pe3y/bTaTe H3ydeHHs1 TUCHUILTUHBI 00y4aomuiics Mo mporpaMmMe 0aKajiaBpuaTa 10JI2KeH |
Obnaoams crnepyromumu  obmenpopeccnonanbabiMu  (OIIK) u  mpodeccnonansubivu  (I1K)
KOMITETCHIIUSMU .
CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX M CIIUIIIIMH
B nmpodeccuonansHoi gesirenbHoctr (OITK-1);
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CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISITH TEXHOJNOTHYECKUI TPOIECC B COOTBETCTBHH C
perjlaMEeHTOM M HCIOJb30BAaTh TEXHUYECKUE CpEACTBA JUIsl HU3MEPEHUsT OCHOBHBIX I1apaMEeTpOB
TEXHOJOIMUECKOro Ipoliecca, CBOMCTB chipbs U mpoaykiuu ([TK-1);

CIIOCOOHOCTBIO BBISIBJISITH U YCTPAHATh OTKJIOHEHUS OT PEXKUMOB pabOThl TEXHOJOTHYECKOIO
000pyI0BaHUS U ITAPaMETPOB TeXHoIoruueckoro mnpomuecca (ITK-11);

3namo

— OCHOBHBIE MTPUHIIUIIBI OIITHMH3AIIHN SHEPronpeo0pa3youX CUCTEM;

— METOAbl pacuera MpPEeBpaTUMON HSHEPruu (SKCEpruu) TOMJIMBA, ChIPbS, MPOMEKYTOUHBIX H
KOHEUYHBIX TPOAYKTOB XUMHUYECKOT O IPOU3BO/ICTBA;

Ymems

— pemaTh NpHUKIaHbIe 3a]Ja4H SHEProcOepekeHNs B XUMHUUECKON TEXHOJIOTHH;

UCIOJb30BaTh TMPAKTUYECKUE METOABl pealM3alliid MPOIECCOB MpPeoOpa3oBaHUsS SHEPrUu H
BELIECTBA;

— IPOBOAUTH TEPMOAMHAMMYECKYIO OLIEHKY MAaTepHalbHbIX M DJHEPreTHUUECKUX PECypCOB
XUMHUYECKOI O IIPOU3BOICTBA;

Braoempw

— BBIIIOJJHEHUEM HSKCEPreTUYeCKOro aHajiM3a CUCTEM Ha paszIUYHbIX CTaAusAX MPOEKTUPOBAHUS U
MIPOM3BOACTBA: MPHU BHIOOPE OCHOBHBIX MPUHIIUIIOB OCYIIECTBJICHUS Ipollecca, ICKU3HOU MpopaboTke,
KOHCTPYUPOBAHUU U SKCILITyaTal[iy CHUCTEM;

— ONpeAeNsATh MUHUMAaJbHBIE 3HAUYEHUs 3aTpaT pabOThl B Ipoleccax OXHMKEHHS U Pas3/ieleHUU
CMeceH;

— OIpenensTh MaKCUMajbHbIE 3HAaueHHs PabOThl B Mpolieccax pPacUIMpEeHHs ra3oB U MapoB B
TypOMHAX U TEMJIOCUIOBBIX YCTAHOBKAX;

—BBIIIOJIHEHUEM pacyeTa W aHajgu3a DSHEPreTUYECKUX M OSKCEepPreTMYeCKUX IMOoKa3aTesied TUIOBBIX
IOTOYHBIX TEXHOJOIMYECKUX IIPOLIECCOB, BKIIOYAs IPOLIECCHl, MNPOTEKAOINAE C XUMUYECKHUMHU
IPEBpAICHUSIMU;

Kparkoe cogep:xanmne 1uCUUIIAHBI:

Brenenue.

OcHOBHbIE TEPMOAMHAMHUUYECKHUE  TapaMeTpbl COCTOSIHMSI. VYpaBHeHue COCTOSIHMSI.
KBasucratnueckue n3MeHEHHs COCTOSIHUS M HEOOpaTUMBIN TpoIiecc.

Mopynb 1. TepmoanHaMuka yCTaHOBOK

1.1. TepmoaHAMHUYECKHE CBOMCTBA YMUCTHIX BEIIECTB.

TepmonnHaMuyeckoe ypaBHEHHE COCTOSIHUA JJIsl Ta30B M KUIKOCTeH. ['eTeporenHsie obnactu
cocrostHuii. OOnacTe HacellmieHus. Bnaxsbeii map. [lapameTpbl cocTosHMS B 00JACTH HACBILECHUS.
YpaBHEHUS COCTOSHUSA, TAOIMIIBI M TUAarpaMMBbl JIJIsl Ta30B U )KUJIKOCTEH.

1.2. TepMoMHAMHKA MTOJYIEHHS XO0I0/1a

Harpes u oxyaxaeHue Kak TEepMOAMHAMHYECKUE 3aJadyd. OKCEeprusi W aHeprus IpHu
teruonepepaue.OCHOBHbIE  3a/layll  TEIJIOTEXHUKH U XOJOAWIbHON TexHuku. OOpaTuMmblii U
HeoOpaTtumblii HarpeB. TeroBoil Hacoc. XonoauibHas ycTaHOBKa. CrocoObl MOMy4eHHUS XOJOAa.
AnuabaTHoe  JpocCenupOBaHUE. ITapoBple =~ KOMIIPECCHOHHBIE  XOJIOAWIBHBIE  YCTaHOBKH.
MHorocryneH4darble KOMIIPECCHOHHBIE XOJOAUIbHBIE YCTAHOBKU. ['a30Bas XOJONMIIBHAS YCTaHOBKA C
aauabaTHeIM pacmpenueM. OXuxKeHne Bo3yXa ocpeicTBOM npouecca JInnme.

1.3. TepMoMHAMUKa TEMJIOCHIOBBIX YCTAHOBOK

[IpeobpazoBanue XUMHUYECKON M SACPHOM SHEPrUU B MOJE3HYIO pabdOTy U AIIEKTPOIHEPTHIO.
00630p cmocoboB mpeodpazoBanHus dHeprur. OCHOBHBIE THUIBI TEIUIOCHUJIOBBIX YCTaHOBOK. lIpoctas
napocuiioBasi ycranoBka. [laporeneparop. Kpyrooii mpouecc BonssHoro napa. O0mmuii 3KcepreTHIeCKuit
KII/I u ero orpanuuenus. ['a3ocuiioBble yCTaHOBKU. 3aKpbITasi U OTKPbITAasl Ta30TypOMHHbBIE YCTAHOBKH.

Monyib 2. OCHOBHBIE IPUHIUIIBI SHEProcOepexK eHUS

2.1. OcHOBHBIC TPUHIMIBLI _3HEProcOCPEKEHUs, HMCIONb3yeMble Ha BCEX  CTAIMsIX
NPOEKTUPOBAHUS U MPOU3BOJICTBA NP BHIOOPE OCHOBHBIX NMPHHIIMIIOB IpoIiecca, SICKM3HOIM MpopaboTke,
KOHCTPYHPOBAHUHU U IKCILTyaTallMu cUcTeMbl. KackaaupoBaHue, UHTErpUpoBaHUE (KOMOWHUPOBAHUE),
pereHepaTuBHBIN TEMI1000MEH. Ananu3 TEXHOJIOTMYECKHUX CUCTEM KOMOMHUPOBAHUS
BBICOKOTEMIIEPATYPHBIX ~ TEPMOXMMHUYECKHMX IPOLECCOB C  TEIUIOCUIOBBIMU  3HEPreTUYECKUMHU
YCTAaHOBKaMH Ha MpPUMEpPE NPOU3BOACTBA SHEPrOTEXHOJOIMYECKHMX CHUCTEM IPOM3BOJCTBA aMMHAKAa,
NIUPOJIK3a YIIIEBOAOPOOB, IPOU3BOJICTBA XJIOpA U Ap. AHAIN3 TEXHOJIOTHYECKUX CXEM KOMO MHUPOBAaHHUS
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BHYTPEHHHX SHEPropecypcoB XMMHYECKOrO MPOM3BOJCTBA JJIS TOJYUYCHHS XOJI0/a W TpaHchopMmaluu
Tera.

2.2. I1epcrieKTUBBI peaar3alliy MPUHIKUIIOB YHEPrOcOEPESIKCHHSI B PEIICHUH TIPOOJIEM SKOHOMHH
SHEPreTUYECKUX PECYPCOB U IKOCOEPEK CHUU.
O0beM yueOHOH TMCUUIIMHBI:

Ounas dopma:

Bunel yue6HO#M paboThl B 3aueTHbIX B akanem.
SIMHUTIAX gacax
O01mas Tpy10eMKOCTb IMCHUIJIMHBI 10 Y4e0HOMY ILUIAHY 2,0 72
KonrakTHas padora (KP): 0,88 32
Jlexruu (JIek) 0,44 16
[Ipaktuueckue 3austus (I13) 0,44 16
CamocrosTeabnas padora (CP): 1,12 40
Bunx koHTpoOJISi: 3a4eT / IK3aMeH - 3auer ¢
OLIeHKOI
Bunel yue6HOM paboTh B 3aueTHbBIX B actponom.
eMHUTIAX gacax
OO6masi TPy10eMKOCTh THCIHIJIMHBI 110 Y4eOHOMY ILUIAHY 2,0 54
KonrakTHan padora (KP): 1,0 24
Jlexuunm (JIek) 0,5 12
IIpaktuueckue 3anstus (I13) 0,5 12
CamocrositesbHas padota (CP): 1,0 30
Bujx koHTpoOJISI: 324eT / IK3aMeH - 3auer ¢
OLEHKOW

AHHOTauMs pado4eii NporpaMMbl TUCHUILINHBI « KHHEeTHKAa rOMOreHHbIX POLECCOB B
nepepadoorke Tomiusa» (b1.B./[B.9.1) (ounas ¢popma)

Ienbl0 TUCHMIUIMHBI — SBIIIETCS pPa3BUTHE Y CTYJACHTOB HABBIKOB aHAIM3a KHHETHYECKUX
3aKOHOMEPHOCTEH W TOCTPOCHHS KHHETHYECKHX MOJIeJICH TOMOICHHBIX pEaKIMid C TMPOBEPKOH WX
aZCKBAaTHOCTH Ha 0a3e NPENCTABICHUH O MEXaHW3ME OPraHWYeCKHX pEaKIUid W KHHETUIECKOTrO
IKCIIEPUMEHTA.

B pe3yabTare n3yueHus TUCHUIIHHBI 00Y4AI0MIMIiCS N0 MporpamMMe 6aKkajaBpuaTa J0JI2KeH:

Obnaoams cneqyrommmu npodeccruonansubivu (I1K) koMmnereHmusamMu:

CIOCOOHOCTBIO TPOBOAUTH AHAJIHM3 ChIPbS, MAaTEPUAlOB W TOTOBOW MPOAYKLHH, OCYLIECTBIIATH
olieHKy pe3yabTatoB aHanmu3a ([TK-10);

CIIOCOOHOCTBIO TUTAHUPOBATH M TPOBOANTH (PU3UUYECKUE U XUMHUYECKHE SKCIIEPUMEHTBI, IPOBOIUTH
00paboTKy UX PE3yJIbTATOB M OIICHUBATH MOTPEIIHOCTH, BEIIBUTATh THIIOTE3bI U YCTAHABIMBATH TPAHUIIBI
UX MPUMEHEHHUSI, TPUMEHSITh METOJbl MATEMATHYECKOrO aHAJIN3a U MOJCIIHPOBAHUS, TEOPETHUCCKOTO U
sKcrepuMeHTanbHoro uccienoBanus (I1K-16);

TOTOBHOCTBIO MCIOJH30BaTh 3HAHHE CBOMCTB XMMHYECKHX DJIEMEHTOB, COCIMHEHUI U MaTepuaIoB
Ha WX OCHOBE JIJIs PeleHHs 3a/1a4 podeccroHanbHom aesreaproctu (ITK-18);

TOTOBHOCTBIO MCIOJIb30BATh 3HAHMS OCHOBHBIX (DM3WYCCKUX TCOPHM JUIS PEHICHHS BO3HUKAIOIIUX
(GU3NIECKHX 3a/1a4d, CAMOCTOSTSIILHOTO ITPHOOpeTeHHs (PU3MUYSCKUX 3HAHUH, T TOHUMAHUS TPUHITUTIOB
paboThI MPUOOPOB M YCTPOWCTB, B TOM YHCJIC BBIXOMSINUX 3a MPECIIbl KOMIETEHTHOCTH KOHKPETHOTO
HanpagieHus ([TK-19);
3HAMb:

— IPUHIUIIBI TOCTPOCHUSI MaTePHAILHOrO OaaHca, HEOOXOAMMBIE /11T KHHETHYECKOT0 MOJICIIUPOBAHHS,
— OCHOBHBIC THITBI KHHETHYECKMX MOJIEJIC TOMOTCHHBIX PEaKIUii;
— METOJIbI IOCTPOCHUS KHHETHYECKIX MOJIeIe TOMOT'€HHBIX PEaKIIHii;
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— OCHOBHBIE METO/Ibl OLICHKH a/1eKBAaTHOCTU KUHETUYECKUX MOJIEINIEH;

— METOJIMKH MOCTAHOBKM KMHETUYECKOI'0 SKCIEPUMEHTA JIJI1 TOMOT€HHBIX PEaKIIHii;

ymemby:

— MOJIb30BATHhCSl COOTHONIICHUSIMH MaTEPHUAILHOIO OallaHCa XUMUYECKUX PEaKUUid MPH KUHETHIECKOM
MOJEIHPOBAHNUY;

— IJTAHUPOBATH MOCTAHOBKY KUHETUYECKOI'O SKCIIEPUMEHTA;

— IPOBOJUTh MaTEMaTHYECKYyI0 00pabOTKy pe3yjbTaTOB KHHETHYECKOTO0 HKCIEpUMEHTa U CTPOUTH
TUIIOTE3Yy O BUJIE KWHETUYECKOI'0 YPaBHEHHUS Ha HKCIIEpUMEHTaIbHON 0ase;

— CTPOUTH TUIIOTE3Yy O BUJI€ KHHETUUECKOTO ypaBHEHUs Ha 0aze MpeJCcTaBIeHUN 0 MEXaHU3Me 13 ydaeMou
peakiuu;

— OIIEHUBATh a/IEKBaTHOCTh KNHETUYECKOTO0 YPaBHEHUSI 1 KOPPEKTHUPOBATh €ro B ClIydae HECOOTBETCTBUS
€ro SKCIEPUMEHTY;

— BBIIBUTATh MPEANOJIOXKEHUE O BO3MOXKHOM MEXaHU3ME PEaKIMH, MCXOJAs W3 BHUAA KHHETHYECKOU
MOJIEIIH;

— BBIOMPATh KHHETUYECKYIO 00JIACTh MPOTEKAHUSI TOMOT'CHHBIX P CaKIIHiA,

enademn:

— METO/IaMHU MIJIAaHUPOBAHUS OAHO()AKTOPHOT O KHHETHYECKOT'0 SKCIIEPUMEHTA,

— OCHOBHBIMH METO/IaMHU MAaTeMaTU4YeCKOW OOpaOOTKM HKCIEPUMEHTANIbHBIX MaHHBIX M MHPOBEPKU
aJICKBATHOCTH MOJIYYEHHBIX MOJIETICH C IMOMOIIBI0 CTAHAPTHBIX KOMIIBIOTEPHBIX IPOTrPamMMm;

— croco0aMu MOCTPOEHUsI KHHETHYECKOT0 ypaBHEHHs Ha 0a3e MOCIIeI0BATEIbHOCTH CTaIU M eXaHu3Ma
XUMHUYECKON pEAKLIHUH.

Kparkoe cogepxxanue TUCUMILIMHBI:

Bsenenune

Monayns 1. MeTonuka KHHETHY €CKOI'0 UCCIIEIOBAHUS

KonudecTBeHHBIE COOTHOIIEHUSI B XUMUYECKON KUHETUKE

MeTtonuka ogHOGaKTOPHOTO KHHETHYECKOTO SKCIIEPUMEHTA

Meroauka yCTaHOBJIEHUS aIEKBATHOCTH KUHETUYECKON MOJEIH dKCIIEPUMEHTY

Monyib 2. Meroabl 00pab0TKH KHHETHYECKHX KPUBBIX

MuTerpanbHbiii METO

JuddepeHnnanbHbIil METO

Monynb 3. KuneTrka roMOreHHbIX peaKuii

[TocTpoeHue KHHETHYECKUX MOJieliel Ha 6a3e MeXaHU3Ma peaKinu

PanukanbHO-1I€TIHBIE pEeaKIIUU

I'oMoreHHbIl KaTanu3

Peakiuu nonmuMepu3aiy v MOJUKOHIEH CAallUH

O0bem yueOHOH AMCUUIIIIMHBI:

Ounas dopma:

Bunel yue6HOM paboTh B 3aueTHbBIX B akanem.
eIMMHUTIAX gacax
OO01masi TPY10€eMKOCTh TUCIHUILINHBI 10 Y4eOHOMY MJIAHY 2,0 72
KonTaktHas padora (KP): 0,89 32
Jlexuunm (Jlek) - -
ITpaktuueckue 3ansatus (I13) 0,89 32
CamocTositeqibHas padora (CP): 1,11 40
Buja koHTpoOJIA: 3a4eT / IK3aMeH - 3auer ¢
OLIEHKOI
Bunsr yueOHO#I paboThI B 3aueTnbIx B actponom.
eMHUTIAX gacax
OO0mas Tpy10eMKOCTb JUCHHILJIMHBI 110 Y4eOHOMY ILUIAHY 2,0 54
KonrakTHas padora (KP): 0,89 24
Jlexuunu (Jlek) - -
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ITpaktnueckue 3ansatus (I13) 0,89 24

CamocTtosiTesabHasi padora (CP): 1,11 30

Buja koHTpoOJsi: 3a4eT / IK3aMeH - 3auyer ¢
OLIEHKOM

AHHOTanusi padoy4ei NporpaMmMbl JUCHUIIHHBI «KHHETHKAa rOMOreHHBIX IPOLECCOB IPOM3BOJACTB
yriepoaubix matepuaion» (b1.B.J1B.9.2)

Heab0 IMCOMIVIMHBI — SBJSIETCS pa3BUTHE Y CTYACHTOB HABBIKOB aHajlM3a KHUHETHYECKUX
3aKOHOMEPHOCTEN M MOCTPOEHUSI KMHETHYECKUX MOJEJIEH peaKkluil ¢ NPOBEPKOM HMX aJE€KBATHOCTU HA
0aze TpEACTaBICHUI O MEXaHW3ME OpPraHWYeCKUX peaKIud, KWHETHYECKOro OKCIEepPUMEHTa |
ANEKTPOXUMHUYECKUX METOJIaMH, TMPUMEHSICMBIMU JJIsl aHAJM3a PA3JIMYHBIX OOBEKTOB XHMHYECKUX
peaKkunii.

B pe3yiabrare n3yueHus AMCHMILIMHBI 00y4al0UIUIICSA MO NporpamMMe 0aKajJaBpuaTa 10 JKeH:

Obnadams cnegyrommumu npodeccruonansubivu (I1IK) komnerenusmu:

CIOCOOHOCTBIO TMPOBOAWUTH AHAJU3 CHIPbS, MATEPUAIOB M TOTOBOM MPOAYKIHH, OCYIIECTBISATH
oleHKy pe3yiabTatoB aHanu3a ([TK-10);

CIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3NYECKUE U XUMUYECKHE IKCIIEPUMEHTHI, ITPOBOAUTH
00paboTKy UX Pe3yJbTaTOB U OLIEHUBAThH MOTPEIIHOCTH, BEIIBUTAaTh THIIOTE3bl U YCTAHABIUBATH TPaHUIIbI
UX MPUMEHEHHS], TPUMEHITh METOJbl MATEMAaTHUYECKOr0 aHAIM3a U MOJEIUPOBAHUS, TEOPETHUECKOrO U
sKCrepuMeHTabHOro uccienoBanus (ITK-16);

TOTOBHOCTBIO MCIIOJIb30BATh 3HAHHE CBOMCTB XUMUYECKHUX AJIEMEHTOB, COCIMHEHUN U MaTepUaioB
Ha UX OCHOBE ISl pelieHus 3a1a4 npodeccuonanbuoi aesreapHoctu (ITK-18);

TOTOBHOCTBIO MCIOJIb30BATh 3HAHMS OCHOBHBIX (DM3WYECKUX TEOPUN ISl PEUICHHS BO3HUKAIOIIUX
bu3nYecKux 3a/1ay, CaMOCTOSITENILHOTO MpUoOpeTeHns GU3NIECKUX 3HAHUM, 1711 TOHUMAaHUS PUHITUIIOB
paboThl IPUOOPOB U yCTPOHCTB, B TOM YHCIIC BBHIXOISAIIUX 33 MPEAebl KOMIIETEHTHOCTH KOHKPETHOT'O
Hanpasnenus ([1K-19);
3HAMb:

— OCHOBHBI€ ITAlbl U 3aKOHOMEPHOCTH B Pa3BUTUHU IJIEKTPOAHATUTUIECKON XUMUH;

— IPUHIUIIBI TOCTPOCHUST MaTePHAILHOrO OaaHca, HE0OXOAMMBIE /11T KHHETHYECKOT'0 MOJIETTHPOBAHHUS,
— OCHOBHbIE€ KHHETHYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX PEaKIIHii;

TEOPUH XUMUYECKOW KHWHETHUKH, MYyTH TEOPETUYECKOro pacyera CKOPOCTeW XHMHUYECKUX pPEaKIUi U
OTpaHUYCHHS B TPUMEHUMOCTH PAaCUYETHBIX METOJIOB;

— OCHOBHBIE METOJIbI OLICHKH aJIeKBATHOCTH KMHETHYECKUX MOJIETICH;

yMemb:

— OPHUEHTHPOBATHCS B ccTeMe (DYHIaMEHTAIBHBIX XUMUYECKHX TTOHSITHIA U METOJOJIOTHICCKIX aCIIEKTOB
XUMUH, GOPM U METOJ0B HAYYHOT'O IMO3HAHUS;

— MOJBb30BATHCS COOTHOIICHUSIMU MaTEepUAJIbHOrO OajlaHCa XMMHUYECKUX pPEaKIUi MpH KHUHETHYECKOM
MO/ POBAHHH;

— MpPOBOJIUTH MaTEMaTUUYECKyl0 00paboOTKy pe3yJbTaTOB KHHETHUYECKOTO S3KCIEpUMEHTa U CTPOUTH
TUIOTE3y O BUJEC KUHETUYECKOr 0 YPaBHEHHSI Ha DKCIIEPUMEHTAILHOM 0a3ze;

— MPUMEHATHh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAIBHBIE METOBI UCCIIEOBAHUS (PU3MUECKOU XUMUHU
JUTSL pEIIeHUs] BOPOCOB, BO3HUKAIOIINX MPH U3YYCHUHN KUHETUKH XUMUIECKUX PEAKIIU;

— HaXOJUTh CKOPOCTh U YCTAHABIMBAThH MOPSIOK XUMHUYIECKON PEaKIInu;

— OLICHUBATh aJIEKBATHOCTh KNHETUYECKOT0 YPaBHEHUS U KOPPEKTUPOBATH €ro B Cllydyae HECOOTBE TCTBHS
€ro SKCIIepUMEHTY;

— BBIIBUTaTh MPENOJIOKEHHE O BO3MOKHOM MEXaHU3ME pEaKIH, MCXOAS M3 BHUIA KHUHETUYECKOU
MO/JIENH;

enadems.

— METOJIaMH TIAHUPOBAHUS OJTHO(DAKTOPHOTO KHHETUYECKOT'0 SKCIIEPHUMEHTA,

— MOAXOAAMH JJIsl yCTAaHOBJICHUSI JMMHUTHUPYIOIIEH CTaAUM M MEXaHU3Ma HU3y4aeMOW XHMHUYECKOU
peaxuu.

— OCHOBHBIMH METOJIaMM MAaTeMaTH4YEeCKOM O0OpabOTKH 3KCHEPUMEHTAIbHBIX JAHHBIX M IMPOBEPKU
aJICKBaTHOCTH TIOJIYYCHHBIX MOJIETICH C ITOMOIIBIO0 CTAHAPTHBIX KOMITBIOTEPHBIX MPOTPamMM;
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— crocodaMu IMOCTPOCHHUA KMHCTUYCCKOI'O YpaBHCHUA Ha base MMOCJICIOBATEILHOCTH CTaJUM MEXaHU3Ma

XUMHYECKOMN peaKiyu.

Kparkoe cogepxxanue JUCUMILUIUHBI:

BBenenue

Monynb 1. Meroguka KHHETHY€CKOr O UCCIIEIOBAHUS
KosmuecTBeHHbIE COOTHOLIEHUSI B XUMHYECKOM KUHETUKE
MeTtoauka oJHO(PAKTOPHOTO KHHETHYECKOT O IKCIIEPUMEHTA

MCTOI[I/IKa YCTAHOBJICHU aICKBATHOCTH KHHETUYECKOMN MOJCJIU SKCIICPUMCHTY

Monynb 2. Metoasl 00pabOTKH KHHETUYECKUX KPUBBIX
WHTerpanbHelii METON

HuddepennnanbHbIil METO

Monynb 3. KuHeTrka roMOreHHbIX peaKuii

[TocTpoeHune KHHETHUYECKUX MOJIeNiel Ha 0a3e MeXaHu3Ma PeaKkuu

PanukaneHO-1I€TIHBIE pEAKIIUHT

I"'oMoOreHHbBIN KaTalIn3

Peaknuu monmuMepu3any U MOJTUMKOHIEHCAlUN
Monyib 4. DIEKTPOXUMUYECKUX METO/IbI.

Konnykromerpuueckue metonabl. Kiaccudukanus. DiekTpoxumuueckue sdeiiku [lonspuzannoHHbIE
KPUBBIC W HX HMCIIOJB30BAHHWEC B PA3JIMYHBIX 3SJICKTPOXUMHUUYCCKUX METOJAX. KOHI[YKTOMeTpI/I‘-ICCKI/IC
METOAbI aHali13a. HOTCHI_[I/IOMCTpI/I‘-ICCKI/Ie METOIHI. O6paTI/IMBIC u H€O6paTI/IMLIC OKUCJIIUTCIIbHO—
BOCCTAaHOBUTCIIBHBIC CUCTCMBI. I/IHI[I/IKaTopHBIG SJICKTPOABI. HOTCHLII/IOMeTpI/I‘-ICCKOG TUTPOBAHHEC.
Kynonomerpust u Bosnbramnepomerpusi. YpaBenue Dapajes. IICKTPUUYECKUE CXEMbl MPUMEHICMbIC B
KyJIOHOMETPHUYECKOM METOJIC aHaJIM3a BOIHBIX pacTBOpoB. Bosbrammnepomerpusi. CoBpeMEHHbIC BHUJIbI
BOJIbTAMIICPOMETPHH: MpsMasi 1 UHBEPCHOHHAS, MIEPEMEHHOTOKOBAS, XPOHOAMIIEPOMETPHSI C JIMHEHHOM
pa3BeTkoi (ocrumomnomnsiporpadus). [Ipenmymectsa U orpaHuyYeHUs MO CPAaBHEHUIO C KJIACCHYECKOU

noJisiporpaduei.
O0beM yueOHOH TMCUUIIIMHBI:
Ounas popma:

Bunel yue6HO#M paboTh B 3auetHbIX B akanem.
eNMHUIIAX gacax
O01mas Tpy10eMKOCTb IMCHUIJIMHBI 10 Y4e0HOMY ILUIAHY 2,0 72
KonrakTHas padora (KP): 0,89 32
Jlexuunu (Jlek) - -
[Ipaktuueckue 3austus (I13) 0,89 32
CamocTtositesabHnasi pagora (CP): 1,11 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLIEHKO¥
Bunel yue6HOM paboTh B 3aueTHBIX B actponom.
eAMHUIAX gacax
O01mas Tpy10€eMKOCTb TMCIUIJIMHBI 10 Y4e0HOMY IJIAHY 2,0 54
KonrakTHas padora (KP): 1,0 24
Jlexiuu (JIek) - -
IIpaktuueckue 3ansatus (I13) 1,0 24
CamocrositeabHas padota (CP): 1,0 30
Buja koHTpoOJIsi: 3a4eT / 3IK3aMeH - 3auer ¢
OLIEHKOM
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AHHOTauus padoyeil MPorpamMmbl U CHUATIHHbBI
«OCHOBBI ABTOMATH3UPOBAHHOI0 NPOEKTUPOBAHNUS MPeINPUATHI XUMUYECKOMH
texnosiorun» (b1.B./IB.10.1) (ounas ¢popma)

Heabo IMCHUMIUIMHBI — SBJISIETCS O3HAKOMJIEHHE CTYJIEHTOB C COBPEMEHHBIMH METOJaMU

IPOEKTUPOBAHUSA, C I[aKeTaMH @pOorpaMM ajropuTMOB pacueTa XUMHYECKOro oO0OpyJdoBaHHUS U

TEXHOJIOTUYECKHUX CXEM.

B pe3yabrare n3yuyeHus AMCHUILIMHBI 00y4al0LIUIICS MO NpPOrpaMMe 0aKajJaBpuaTa J0JI2KeH .
Obnaoams crnepyromumu  obmenpopeccnonanbabiMu  (OIIK) u  mpodeccnonanmsubvu  (I1K)

KOMIIETEHLIUSMU |

BJIQJICHUEM OCHOBHBIMH METOJIaMH, CHOCOOaMH U CPEACTBAaMH IOJY4YEHHs, XpaHEHHUS,
nepepa®oTKu MHGOpMalMK, HaBbIKAMU pabOThl C KOMIIBIOTEPOM KaK CpEICTBOM yIpaBJICHUS
undpopmarueii (OITK-5);

TFOTOBHOCTBIO IIPUMEHSTh AHAJIUTUYECKHE U YMCIIEHHbIE METO/Ibl PELICHMsI IOCTABJIEHHBIX 3ajady,
UCTIOJIb30BaTh COBPEMEHHBbIE MH(OPMAIMOHHBIE TEXHOJOTHH, IMPOBOIUTH 00pabOTKy MHpOpManuu c
UCIOJb30BAaHUEM MPHUKIATHBIX MPOrPaMMHBIX CpPeACTB cdepsl MmpodecCHOoHATbHON N1eATEeNbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTMM M 0a3bl JAaHHBIX B CBOEl MpodeccHoHaTbHON
o0acTu, MakeThl MPUKIAAHBIX MIPOrpaMM JJis pacuera TEeXHOJIOTMYECKHUX MapaMeTpoB 00OpYIOBAHMS
(IIK-2);

CIOCOOHOCTBIO AHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAalMI0, IOA0MpaTh 000pyJoBaHUE,
TOTOBUTH 3asBKHU Ha MpuoOpeTeHne u peMoHT obopynoBanus (I1K-9);

TOTOBHOCTBIO MCII0JIb30BaTh 3HAHME CBOMCTB XMMUYECKHUX 3JIEMEHTOB, COEJUHEHUN U MaTepuaoB
Ha UX OCHOBE ISl pellieHHs 3a1a4 npodeccuonanbHoit aesrenpuoctu (ITK-18);
3uams:
- OpraHU3al1I0 HAyYHBIX UCCIEA0BAaHUMN U IPOEKTUPOBAHUS;
- IPUHLIMIIBI TIOATOTOBKH U MPOBEIEHUS J1a00paTOPHBIX UCCIIET0BAHNIA;
- CTATUCTUYECKUH aHaJIU3 Pe3yJIbTaTOB IKCIIEPUMEHTA;
- IPUHLUIIBI IPOBEIEHUS SKCIIEPUMEHTOB Ha YKPYITHEHHBIX U MOJYIPOMBIIIEHHBIX Y CTAHOBKAX;
- HOPSIIOK U MPaBHJIa IPOBEICHUS UCCIIEAOBAaHUN HA TP OMBIILJIEHHBIX YCTAHOBKAX.
Ymemy:
- COCTaBJIATh CTPYKTYPY MPOEKTA U €r0 OCHOBHBIE COCTaBHBIE YACTH;
- IOJITOTABIMBATh U BbIAABaTh UCXOHBIE JaHHBIE JJI IPOCKTHPOBAHMS;
- BBIICIISITh OCHOBHBIE OJIOKM TEXHOJIIOTMYECKOM CXeMbI M UX Ha3HaueHUe.
Bnaoems:
- pacueToM almnapaToB XMMHUYECKOH TEXHOJIOIH, AITOPUTMaMHU pacueta Ha DBM; maTepuainbHble;
- OCHOBAaMHM TEIUIOBBIX M TEXHOJOTMYECKMX pPACUETOB OCHOBHOI'O OOOPYIOBAaHHUS XUMHUYECKON
TEXHOJIOTUH;
- IPUHIMIIAMU CHUHTE3a ONTHMAJIBHOI'O SHEPreTUYECKOro B3aUMOJIEUCTBUS U 3HEPrOTEXHOJIOTHYECKOr O
KOMOWHHPOBAHMS TEXHOJIOTMYECKUX CHCTEM.
Kparkoe cogep:xanue IuCUUILIHHBI:

Bsenenne

Monyine 1. O61mue cBeneHus 0 NPOEKTUPOBAHUY MPEANPUATUI OTpACIU

Ha3naueHue npoeKTHO-CMETHOW JIOKyMEHTallMM. TEeXHUYECKOe 3aJaHue Ha I[POEKTHUPOBAHUE.
@DaxTOpbI, BIUSIOLINE Ha BHIOOP MOIIHOCTH 3aBoj1a. DyHKIMOHUpOBaHHEe 00heKTOB O3 X 1 MPUHIUIIBI UX
IPOEKTUPOBaHUs. Pe3epByapHble MAPKU ChIPbs, TOTOBOW MPOAYKIIMH, COOPYKEHUSI MO MPUEMY ChIPbS U
orrpy3ke  HedTenponykroB. @DakenabHOe  X03sHCTBO.  TemuosHeprocHaO)XeHWe  MpeArnpUsTUs.
Bonocnabxenue, kananu3amnus. JJIEKTpOCHAOKEHHE.

Monyns 2. Opranu3zanus npouecca NpOoeKTUPOBAHUS IPEAT PUATHS

CtpykTypa IpOEKTHOW opraHu3auuu. BXogHble U BBIXOAHBIE JaHHBIE NPOEKTUPOBAHUSA. AHaIIN3,
Bepu(UKaIUs W Baduaaius mHpoekTa. PeriiaMeHT oOMeHa 3adaHUsMU. JKH3HEHHBIM LMK MPOCKTHOM
nokymeHTanuu. ['enepanbubiii mnan HII3. OcHoBHblE HOpPMATHBHBIE JOKYMEHTHl. 3OHMPOBAaHUE
reHepajabHOro miaHa. ['opu3oHTanbHas M BepTUKaJIbHAs NiaaHupoBku. Ilmomans 3actpoiiku. Knnma-
TUYECKHE YCIIOBHUS TUIOMIAJIKU cTpouTeNbcTBa. CaHWTapHO-3alUTHAS 30HA.

Monyinb 3. OcHOBHBIE MIPUHIUIIBI TPOEKTUPOBAHUS
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I'ny6ouna nepepaboTku cwipbsi. Kiaccudukanus npennpustiii. BeIOOp TEXHONIOTHYECKOH CXEMbl
nepepabOTKU ChIPhsi. YKPYIIHEHHUE MOIHOCTH YCTAHOBOK M MX KOMOMHUpOBaHUE. OCHOBHBIC MTPUHIIUITBI
yriyOJIEHHOM M TITyOOKOH epepaboTKH ChIPbSI.

[TporpammHOe oOecneueHre, MPUMEHSIEMOE IMPU MPOCKTHPOBAHUU mpeanpustuil. OOmme CBEICHHUS .

[Iporpammuoe  oOecredeHue Uis  TPOCKTHPOBAHUS — MpeAnpusthuii. PacueTHbie  mporpammbi,

MCIO0JIb3yEMbIE€ B TEXHOJIIOTMYECKOM YaCTH IIPOEKTA.

O0bem yueOHOH AMCUMIIIIMHBI:

Ounas dopma:
Bunsr yueOHO#M paboThI B 3aueTnbIx B akanem.
eMHUIIAX gacax
O01mas Tpy10eMKOCTb IMCHUIJINHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonrakTHan padora (KP): 0,89 32
Jlexuunu (JIek) - -
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocTtosiTesabHast padora (CP): 1,11 40
Buja KoHTpoJIsi: 3a4eT / IK3aMeH - 3auer
Bunel yue6HOM paboTh B 3aueTHbBIX B actponom.
eAMHUIAX gacax

O01mas Tpy10€eMKOCTh IMCIHUILJIMHBI 0 Y4eOHOMY IJIAHY 2,0 54
KonrakTHas padora (KP): 0,89 24
Jlexiuu (JIek) - -
IIpaktuueckue 3ansatus (I13) 0,89 24
CamocrositeabHas padota (CP): 1,11 30
Bua koHTpoOJIs1: 3a4eT / IK3aMeH - 3auer

AHHOTaUMs padoyeii MPorpaMMbl U CHUATLTHHBI
«OCHOBBI ABTOMATH3UPOBAHHOI0 NPOCKTUPOBAHNS NPeANPUATHI YIIePOIHOM
npombinuieHHocT» (51.B.JIB.10.2) (ounast popma)

Hesabl0 AMCUMIVINHBI — sABIsETCS (OpMHUpPOBaHUE Ha 0a3e YCBOSCHHOW CHUCTEMBI 3HAHUN Yy CTYIECHTOB
WH)KEHEPHOT'0 MBIIIICHNS M MOJATOTOBKA MX K OCYIIECTBICHMIO AalbHEHIero mporpecca B o0nacTu
TEXHOJIOTHH ¥ IPOSKTHPOBAHUSI MPOI[ECCOB MOJTYUYCHHUS YTIIEPOIHBIX MaTepHalioB. B mporecce n3ydeHus
JUCLUIUIMHBI CTYIEHTBl 3HAKOMATCA C TEOPETUYECKMMH OCHOBAaMHM OCHOBHBIX ITPOLIECCOB IOJIy4EHUs
YIJIEPOAHBIX ~ MAaTEpHAJIOB, TEXHOJIOTMYECKMMH CXE€MaMM, METOAaMM ONTHMAJbHOTO  CHHTE3a
KOHCTPYKILUH anmapaToB ¥ ONTHMAJIBHON CTPYKTYPBI XUMHUKO-TEXHOJIOTMUECKHX CHCTEM.
B pe3yJsibTaTe H3yYyeHHs AUCHHUIIHHBI 00y al0IIMIics 0 MporpaMMe 0aKajJaBpHaTa J0JIKeH |
Obnadams cnenyromumu obmenpodeccuonansubiMu  (OIIK) u  mpodeccunonansusiMu  (I1K)
KOMITETEeHIIUAMHU:

BJIAJCHUEM OCHOBHBIMU METO/aMH,
nepepaboOTKi  HMHPOpPMAIMKM, HaBBIKAMH PabOTHI
undopmanueii (OI1K-5);

TOTOBHOCTBIO TIPUMEHSTh aHAIMTUYECKUE M YMCICHHBIE METObI PEUICHUS TIOCTABJICHHBIX 3a/1a4,
UCIOJb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOIMH, MPOBOJUTH 00pabOTKy HH(OpManuu C
UCIIOJIb30BAaHUEM TPHUKIAIHBIX IPOIPaMMHBIX CpeAcTB cdepsl MpodhecCHOHANIBHONW esTeNbHOCTH,
UCTIOJIb30BAaTh CETEBbIC KOMIIBIOTEPHBIE TEXHOJOIMHM M 0a3bl JAHHBIX B CBOEH MNpPOQecCHOHATIBHOM
00J1acTH, MaKeThl MPUKJIAJAHBIX IPOrpaMM JUIS pacdeTa TEXHOJIOTMYECKHUX MapaMeTpoB O00OpYyIOBaHUS
(TIK-2);

CIOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYI0 JOKYMEHTallMlo, MOA0MpaTh 000pyJoBaHHeE,
TOTOBUTH 3asBKH Ha MproOpeTeHne u peMoHT obopynoBanus (I1K-9);

criocobamMu  H CpeacrtBaMu IIOJYYCHUSA, XpaHCHUA,
C KOMIIBIOTCPOM KaK CpCIACTBOM VYIIPABJICHUA
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TOTOBHOCTBIO MCIOJIb30BaTh 3HAHNE CBOMCTB XUMUYECKUX AJIIEMEHTOB, COSAMHEHUN M MaTepHUajoB
Ha WX OCHOBE JIJIs pelleHHs 3a/1a4 npodeccruoHanbHou aesreaprocta (ITK-18);
3namu:
— OpraHu3aLuIo Mporecca NPOEKTUPOBAHUS;
— CTaJIMH U METOJIbI TPOCKTUPOBAHMS TEXHHUECKUX 00HEKTOB;
— MPUHITUI CHCTEMHOT'0 MOAX0/1a K TPOCKTUPOBAHHUIO TEXHUICCKHX O0BEKTOB;
— 0 CUCTEMaxX aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS TEXHOIOTUYECKUX MPOIIECCOB U OTJENbHBIX Y3II0B
TEXHOJIOTHYECKUX CXEM;
— OCHOBBI CTPOHUTEIFHOTO MPOCKTHPOBAHUS TTPOM3BOCTB MOJYUYCHHUS YTIICPOTHBIX MATCPHAIIOB;
— TEOPETUYCCKHE OCHOBBI PacyéTa TUITOBBIX TEXHOJIOTHYCSCKUX MPOIIECCOB.
— TEOPETUYECKHE OCHOBHI THAPOJUHAMUKHU, TEIIOMACCONEpeIayH;
— METOJIbl aBTOMATHU3WPOBAHHOTO pacyeTa (PU3MUECKUX M TEIJIOBBIX CBOMCTB MEKOBO-CMOJISTHBIX (hpaKIUit
U TBEPBIX YTIICPOAUCTHIX TEI,
— METOJIbI pacuera 0aJIaHCOB MAaCChl H SHEPTHUHU JJI1 MHOT OKOMITOH EHTHBIX MTPOIIECCOB;
— METOJIbl aBTOMaTU3UPOBAHHOTO pacyeTa (pa3oBbIX PAaBHOBECHI HEMPEPHIBHBIX CM €CEif;
— METO/IbI pacyeTa TeXHOJOru4eckux cucreM B cpene HYSY'S;
— METOJIbI MPUKJIAJHBIX PACUETOB TEXHOJIOTUH MOydEHUS YIIICPOJHBIX MAaTEPHUATIOB;
Ymems:
— HCIIOJIb30BAaTh MPOrpaMMHOE OO€cCledeHHe MPOMBIIUIEHHBIX aBTOMATU3UPOBAHHBIX CHCTEM IS
HNOJJCPKKHA COBPEMEHHOI0 IHMKJIAa MPOEKTHBIX paboT: MOCTPOEHUS MOJENH IMpPOoIEecca, MPOBEACHUS
9KOHOMHUYECKUX PacueToB, BBITyCcKa rpaduueckoil paboueil 10KyMeHTalHH;
— CBeJIeHUSI 00 OCHOBHBIX TEXHOJOTHUSAX 10 TPOU3BOACTBY IPOJYKTOB;
— CBEJIEHUS] O KOHCTPYKTUBHBIX OCOOCHHOCTSIX M PeXKUMaxX padOThHI alnapaToB B TEXHOJIOTHH TOTYYCHUS
YIIEPOIHBIX MATEPUATIOB;
— OCYIIECTBJISITh BBIOOP METO/1a IPOU3BOCTBA M CHHTE3 TEXHOJIOIHUECKUX CXEM;
— BBINIOJIHATh MaTepUasbHbIE, TETUIOBBIE, TEXHOJOTHUECKHE pacYEThI anmapaToB U YCTAHOBOK;
— mpuMeHsITh DBM iis pemeHus 3a/1a4 MpOeKTUPOBAHUS TEXHOJIOTHUECKUX 00BEKTOB;
— COCTABJIATh PACUCTHBIC CXCMBI;
— BBITIOJTHSATH ICKU3bI M YEPTEXKH pa3padaThiBaeMbIX KOHCTPYKIIHIA,
— MCITOJIb30BATh JICKTPOHHO-BBIUHUCIUTEILHYIO TEXHUKY ITPU KOHCTPYHPOBAHUH alllIapaTos;
— rpaMOTHO 0(GOPMIISITh KOHCTPYKTOPCKYIO JJOKYMEHTAIUIO ¢ yuyeToMm TpeboBanuit ECK/I.
Braoems:
— MpUeMaMH BBIOOpPAa ONTHMAJIbHBIX METOJOB MPOCKTUPOBAHMS TEXHOJOTMH IMOJYyUEHHUS YIIIEPOIUCTBIX
MaTepUasoB;
— METOJlaMH pacuera THIIOBOTO OOOPYAOBAaHUS XUMHUKO-TEXHOJIOTHUYECKUX TIPOIECCOB IOITYUICHHUS
YIIEPOIHBIX MAaTEPUATIOB;
— IpUeMaMHl MOJIEJIMPOBAHUS M MPOEKTUPOBAHUS CTALMOHAPHBIX U JUHAMUYECKHX PEKHMOB B Cpele
HYSYS.
— IpHEeMaMH TPEXMEPHOT'0 MOHTaKHOT'O IPOEKTHPOBaHUs B IpuKiIagHoM nakere PDMSAVEVA.
Kparkoe coaep:kanue TMCUUNIHHBI:

BBenenue

Monynb 1. O61mue cBeneHus 0 NPOEKTUPOBAHUY MPEANPUATUN OTPaACIU

Hasnayenue npoekTHO-CMETHOI JOKyMeHTalui. DakTopbl, BIUSIONINE Ha BEIOOP MOIIHOCTH 3aBOJA.
[TpeumyiiecTBa KOMOMHHPOBAHUS MIPEAIPHUSITHS CO CMEKHBIMH MPEANPUATUIMUA. DaKTOPbI, BIUSIOLINE HA
BBIOOp TUIOMIAJIKK TOJI CTPOUTENHCTBO 3aBoja. DyHKIHOHUpOBaHHE 00BEKTOB O3X M HPHHIMIIBI HX
npoektupoBanus. CocTaB  OOIIE3aBOJCKOrO  XO3sdWcTBA  mpennpusTvs. VHXEHEepHbIE  CETH,
TEXHOJIOTHUECKUE TPYOOIPOBO/IBI, TPAHCIIOPTHBIE CHCTEMBI.

Monyns 2. Opraau3zanus rnpouecca NpoeKTUPOBAHUS ITPEAIIPUSITHS

CTpykTypa MpPOEKTHOW OpraHu3aiiy. YIpaBIEHHE JOrOBOPAMH Ha MPOEKTHO-U3BICKATEITHCKHIE
paboTel. Mnentudukanus U MPOCISKUBAEMOCTh MPOSKTHOW MPOAYKIMH. AHamM3, Bepudukanus u
BajMaIus npoekTa. ['eHepanbHbIi MIaH 3aBOAA.

Moy 3. OCHOBHBIE PUHITUTIBI TPOSKTUPOBAHHMSI
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I'nmy6una nepepabotku cbipbs. Kinaccudukauusa npeanpusaTuidl. BeiOop TEXHOIOrMUECKOW CXEMBI
HOJTY4EHUs yriieposa. YKpyINHEHHUE MOIIHOCTH YCTaHOBOK U UX KOMOMHUpOBaHUE. OCHOBHBIE IIPUHIIMIIBI
HOJTY4EHUs yriepoJHbIX MaTepuaioB. [IporpaMmHoe obecrieueHue, MpUMeHseMoe IpU POEKTUPOBAHUU
npeanpuatuii. OOmue cBeaeHus. [IporpammHoe obecrnedyeHue Uil NPOEKTUPOBAHUS MPEANPUATHI.
PacueTHble IporpaMMsl, HCIOJIb3YEMBIE B TEXHOJOT MYECKOM YaCTH IIPOEKTa.

O0beM yueOHOH TMCUUIIIMHBI:

Ounas popma:

Bunel yue6HO#M paboTh B 3aueTHbIX B akanem.
eIMHUIAX gacax
O01mas Tpy10eMKOCTh JUCHUIIMHBI 10 Y4e0HOMY IUIAHY 2,0 72
KonrakTHas padora (KP): 0,89 32
Jlexuun (JIek) - -
[Ipaktuueckue 3austus (I13) 0,89 32
CamocTtosiTesabHasi padora (CP): 1,11 40
Buja KoHTpoJIsi: 3a4eT / IK3aMeH - 3auer
Bunel yue6HOM paboThl B 3aueTHBIX B actponomM.
eIMHUIAX gacax
O01mas Tpy10€eMKOCTh IMCIUIJIMHBI 10 Y4e0HOMY IJIAHY 2,0 54
KonrakTHas padora (KP): 0,89 24
Jlexuunm (JIek) - -
IIpaktuueckue 3anstus (I13) 0,89 24
CamocrositeabHas padota (CP): 1,11 30
Bupa koHTpOJIA: 3a4eT / IK3aMeH - 3aver

AHHOTAUMs padoyeil MPorpaMmmbl JUCUMITIMHBI
«MeT0/10J10THsI HAYYHO-HCCJIeA0BaTeIbCKOI AesaTeabHocT» (b1.B.JIB.11.1) (ouHast popma)

Lenbo AMCUMILVIMHBI — SBISETCS Pa3BUTHE y CTYIACHTOB HaBBIKOB O(OpMIICHMS Npe3eHTaluH,
oryuetoB o HUP, cocrtaBnenus nokmanos, opranusauuum HUP B ycnoBusax nabopatopuu, a Takke
dopmupoBanue MpoecCHOHAIBHON KOMIETEHTHOCTH — CIIOCOOHOCTh K aOCTPaKTHOMY MBIIUICHUIO,
aHaIM3y, CUHTE3y , CIIOCOOHOCTHIO C TTOMOIIBI0 MH(POPMALMOHHBIX TEXHOJOTHH K CaMOCTOSTEIHLHOMY
IpUOOPETEHHIO U HCIIOIb30BAHUIO B MPAKTUYECKON eI TEIbHOCTH HOBBIX 3HAHUM U YMEHHH, B TOM YuCIe
B 007acTAX 3HAaHUN, HEMOCPEICTBEHHO HE CBS3aHHBIX CO c(epol IeATENbHOCTH, CIHOCOOHOCTHIO
OpPraHM30BbIBATH  CaAMOCTOSITENIbHYIO W KOJUIGKTUBHYIO  Hay4HO-HCCIIEIOBATENbCKyl0  paboTy,
pa3pabarbiBaTh IJIAHBI U IPOTPAMMBI MPOBEIAEHUSI HAYUYHBIX MCCIIEOBAaHUN U TEXHUYECKUX pa3pabOToK,
pa3pabarpiBaTh 3aJaHUS UL UCHOJIHHUTENEH, TOTOBHOCTbIO K TIOMCKY, OOpaOoTke, aHamu3ly u
CHUCTEMAaTH3allUl HAy4YHO-TEXHHYECKOW HHpOpMAlUU IO TEME HCCIENO0BaHUs, BbIOOPY METOIUK U
CPEACTB pEIIeHUs 3aJau, CIIOCOOHOCThIO pa3padaThiBaTh METOAMYECKHE U HOPMATHUBHBIE JOKYMEHTHI,
TEXHUYECKYIO TOKYMEHTAIIUIO, & TAKXKe MPEAJIOKEHUS U MEPOIPUATHUS IO peann3alnuu pa3padoTaHHBIX
IIPOEKTOB U MPOTrPaMM.

B pe3yJabrare u3yuyeHus TUCHMILIMHBI 00y4AK0IIMIACA 10 MPOrpaMmMe 0aKajJaBpuaTa J10JIKeH:

Obnadams cnepyrommmu  o61mekynsTypabiMu - (OK), ob6menpodeccuonansubivu  (OIIK) u
npodeccuonansubivu (I1K) koMmeTeHIAsIMMU:

CIOCOOHOCThIO K KOMMYHHKAIIMHM B YCTHOM U MHCHMEHHOH (hopMax Ha PyCCKOM M MHOCTPAaHHOM
SI3BIKAX JIJIS PEIICHUS 3a/1a4 MeKJIMIHOCTHOTO M MEXKYJIbTYpHOro B3aumoaenctust (OK-5);

CIIOCOOHOCTBIO K caMoopranu3anuu u camoob paszoanuio (OK-7);

BJIa/ICHUEM OCHOBHBIMH METOAAMH, CIIOCO0aMH U CPEICTBaMH MOJy4YeHHs, XpaHEeHUs, TepepaboTKu
uHGOPMAIUH, HaBBIKAMU pabOTHI C KOMITBIOTEPOM KaK CPeCTBOM yrpaBicHus napopmaruei (OITK-5);

CIOCOOHOCTBIO ~ AaHAJIM3MPOBATh TEXHUUYECKYIO JIOKYMEHTAllMIo, ToA0upaTh o000OpyaoBaHuUE,
TOTOBUTH 3asBKU Ha MpHoOpeTeHne u peMoHT obopynoBanus (I1K-9);
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CIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3NYECKUE U XUMUYECKHE IKCIIEPUMEHTHI, ITPOBOAUTH
00paboTKy UX PE3yJbTATOB U OLIEHUBAThH MOTPEIIHOCTH, BEIIBUTAaTh THIIOTE3bI U YCTAHABINBATH T'PAHUIIBI
UX NPUMEHEHUs, TPUMEHATh METO/bl MATEMATUUYECKOTO aHAJIN3a U MOJEIUPOBAHUS, TEOPETUUECKOrO U
sKcrepuMeHTabHOro uccienoBanus (ITK-16);
3uamo
— TEOPHIO IUITAHUPOBaHUA U opranuszanuu HUP;

— TpeOOBaHUS K OATOTOBKE OTYETHOW HAYYHO-TEXHUYECKON JTOKYMEHTAIIHH,

— IIpaBuUJjIa YCHEUIHOr O AOKJIa/a;

— TUTIBI DJICKTPOHHBIX 0a3 JaHHBIX, BU/IbI TEYATHBIX HAYYHO-TEXHUYCCKUX U3IaHUN;

— IPUHIUIIBI CTPYKTYpUPOBaHUs HHPOPMAIIUH;

— IIpaBUJIa BeIeHMs 3anuced Bo BpeMs nposeaeHus HUP;

Ymemso

— OIIPEIENATh AKTyaJIbHOCTh, HOBU3HY U 3Ha4MMOCTb TeMbl HUP;

— ¢opmynupoBaTh 1enu u 3anaun HUP;

— coOMpaTh M aHAIM3UPOBATh HH(OpMAIIHIO;

— OpPraHu30BBIBaTh pabOTy B HAy4HOH J1abopaTopHH,

— MOJTOTaBJIMBaTh MeTOANYECKYI0 Yacth HUP;

— COCTaBJISITh TEKCTHI MYOJINYHBIX BBICTYILIICHHIH,

— co3zaBath npezeHraunu no reme HUP;

Bnaoemo

— HaBbIKaMH pabOThI B EKTPOHHBIX OMOJIMOTEKAX;

— HaBBIKAMH OpraHU3aluu paObOThl C HAYYHBIM PYKOBOAMUTEIEM;

— METOJIaMU CO3/IaHUsI UILTFOCTPALMOHHOI 0 MaTepuara;

— Teopueil U MPaKTUKOH 00pabOTKU SKCIEPUMEHTATbHBIX JaHHBIX;

— YyMEHHMEM IpecTaBiieHns pe3yinbrato HAP.

Kparkoe cogep:xanue 1uCHUUILIMHBbI:

Beenenue.

[IpenmeT 1 OCHOBHBIE MOHATHS METOAOJIOTUH BEICHUSI HAYYHO-U CCIIE10BaTEIbCKOU paOOTHI.

Monyns 1. I[InanupoBaHue Hay4YHO-MCCIEI0BATENHCKON JEATEbHOCTH

Beibop Templ. COop wuHbpopmanuu. AHamu3 U CTpyKrypupoBaHue wuHbpopmaruu. I[IpoBenenue
uccinenoBanus. O6padotka pesynbratoB. [logroroBka otuera. IlpencraBnenue pe3ynbratoB. Buibop
pPOrpamMMBbl CO3JaHUsI MPE3ECHTAIUH. .

Monayns 2. Opranu3zanys Hay4HO-HCCIEA0BaTEIbCKOM J1ESITEIIbHOCTH.

Br16op Bpemenu ans HUP. O6menne ¢ pykoBoaurenem HUP. Opranusanust camocTosTenbHON paboTh
cryaeHta. Opranuzanus paboTsl B 1a00paTOpUH.

O0bem yueOHOH AMCUUIIIIMHBI:

Ounas dopma:

Bunel yue6HOM paboTh B 3aueTHbBIX B akanem.
eIMMHUTIAX gacax
OO01masi TPY10€eMKOCTh TUCIHUILINHBI 10 Y4eOHOMY MJIAHY 1,0 36
KonrakTHas padora (KP): 0,44 16
Jlexuunm (Jlek) - -
ITpaktuueckue 3ansatus (I13) 0,44 16
CamocrositeabHas padota (CP): 0,56 20
Buja koHTpoOJIA: 3a4eT / IK3aMeH - 3auer
Bunsr yueOHO#I paboThI B 3aueTnbIx B actponom.
eMHUIIAX gacax
O01mas Tpy10eMKOCTb IMCHUIJIMHBI 10 Y4e0HOMY ILUIAHY 1,0 27
KonTakTHas pa6ora (KP): 0,44 12
Jlexumu (JIek) - -
[Tpaktuueckue 3ansartus (113) 0,44 12
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CamocTtositesabHasi pagora (CP): 0,56 15

Bun KOHTPOJA: 3a4€T / 3IK3aMeH - 3auer

AnHOTauMs padoyeiil MPorpaMMbl JUCHUATLTHHBI
«/loKyMeHTalHOHHOE 00ecrneyeHe HAYYHO-HCCIe0BaTeIbeKkoii padoTsl» (B1.B.JIB.11.2)
(ounas ¢opma)

Henbo TUCHUILIMHBI — Pa3BUTHE Y CTYIEHTOB HABHIKOB PalOOTHI C JOKyMEHTaMHu, O(opMmieHHUs
npe3eHTanuid, oryeroB o HMP, cocraBneHus mokiazoB, a Takxke (GopmupoBaHUe MpodheccHOHATHHON
KOMIIETEHTHOCTH — CIIOCOOHOCTh K aOCTPaKTHOMY MBIIUICHUIO, aHATM3y, CHHTE3Y , CIOCOOHOCTBIO C
MOMOIIBI0O MH(OPMAIIMOHHBIX TEXHOJOTHI K CaMOCTOSATEIbHOMY MPHUOOPETEHHIO U HCIOJb30BAaHUIO B
MPAKTUYCCKON JIEATEIBHOCTH HOBBIX 3HAaHMM W YMEHHMH, B TOM 4YHCIE B 00JacTIX 3HAHUH,
HEMOCPECTBEHHO HE CBSA3aHHBIX €O cQepoil JesATeNbHOCTH, CIOCOOHOCTbIO  OPraHHU30BHIBATH
CaMOCTOSITENIFHYI0 W KOJUIGKTHMBHYIO HAyYHO-MCCIEOBATEIBCKYI0 paboTy, pa3padarhiBaTh IUIAHBI U
MPOrpaMMbl NMPOBEACHUS HAYYHBIX UCCIEAOBAHUI M TEXHMUECKHX pa3pabOTOK, pa3palaThiBaTh 3aJaHUS
JUISL UCTIOJNHUTENEH, TOTOBHOCTHIO K TIIOMCKY, 00paboTKe, aHaimM3y M CHCTeMaTH3alid Hay4HO-
TEXHUYECKOM HH(OpMAIMU 1O TeMe HCCIeJOBaHUs, BHIOOPY METOAMK W CPEICTB pEIleHHs 3aJaduH,
CIOCOOHOCTBIO ~ pa3pabaThiBaTh METOAMYECKHME M  HOPMATHBHBIE JOKYMEHTBI, TEXHHUYECKYIO
JOKYMEHTAIMIO, a TaKXkKe TMPEAIOKEHUS U MEPONPUITUS MO pealnu3aluy pa3padOTaHHBIX MPOEKTOB U
MIPOrPaMM.

B pe3yabTare uzyveHnusi IMCUUILIMHBI 00y4al0lHiics O NPorpaMMe 0aKajJaBpuaTa J10JKeH:

Obnadams cnepytommmu  o6mekynsTypasiMu - (OK), obmenpodeccuonansapivu  (OIIK) u
npodeccuonansubiMu (I1K) koMIieTeHIMAMMU:

CIOCOOHOCThIO K KOMMYHHKAIIMM B YCTHOM UM MHCHbMEHHOH (hOpMax Ha PYCCKOM M MWHOCTPAaHHOM
SI3BIKAX JIUIS PEICHUS 3a/1a4 MeKJIMYHOCTHOTO M MEXKYJIbTYpHOro B3aumoaenctust (OK-5);

CIIOCOOHOCTBIO K CaMOOpranu3aiuu 1 camooodpazosanuio (OK-7);

BJIa/ICHUEM OCHOBHBIMHM METOAAMHM, CIIOCO0aMU U CPECTBaAMH MOJy4YEHUs, XpaHEeHUs, TepepaboTKu
uHOPMAITUH, HaBBIKAMU pabOThI ¢ KOMITBIOTEPOM Kak cpencTBOM yrpasienus napopmanueii (OITK-5);

CIOCOOHOCTBIO ~ AHAIM3MPOBATh TEXHHUYECKYIO JIOKYMEHTAIMI0, TOA0MpaTh 00OpYyJdOBaHHE,
TOTOBUTH 3asIBKU Ha MpuoOpeTeHue u peMoHT obopynoBanus (I1K-9);

CIOCOOHOCTBIO TUTAHUPOBATH M MTPOBOAUTH (PU3UUYECKUE U XMMHUECKHUE SKCIIEPUMEHTBI, TPOBOIUTH
00paboTKy UX PE3yIbTATOB U OLIEHUBATh MOTPEIIHOCTH, BEIIBUTATh THIIOTE3bI U YCTAHABIUBATH TPAHUIIBI
WX TIPUMCHEHUS, TPUMEHITh METObl MATEMATHYCCKOTO aHAJIM3a U MOJICITUPOBAHMS, TEOPETHIECKOTO U
IKcIIepuMeHTanpHoro uccrenoanus (IK-16);
3uamo
— TEOPUIO INTaHUpOBaHus U opranusauuu HUP;

— TpeOOBaHUsI K MMOJATOTOBKE OTYETHOM HAYYHO-TEXHUUECKOU JOKYMEHTAIUH;
— IIpaBUJjIa YCHEUIHOr 0 J0KJIaa;

— TUIIBI AJIEKTPOHHBIX 0a3 JaHHBIX, BUbI IEYATHBIX HAYYHO-TEXHUYECKUX U3IaHUN;
— IPUHIUIIBI CTPYKTYpUPOBaHUS HHPOPMAIIUH;

— IIpaBUJIa BEICHM 3anuced Bo BpeMms nposenenus HUP;

Ymemo

— ONPENEIIATh AKTYyaJIbHOCTh, HOBU3HY U 3HAUMMOCTh TeMbl HUP;

— hopmynrpoBaTh menu u 3anaun HUP;

— cobupaTh ¥ aHAJIM3UPOBATh HH(POPMALIHIO;

— OpPraHU30BBIBATh pa0dOTy B HAyYHOH JJaOOpaTOPHH;

— IIOAr0TaBJIMBATh MeTOANUYeCKYI0 yacte HUP;

— COCTaBJIATh TEKCThI MYOJMYHBIX BHICTYIIJICHUH;,

— co3naBath npezeHTaunu no reme HUP;

Braoemw

— HaBBIKaMH PabOTHI B DJIEKTPOHHBIX OMOIHNOTEKAX;

— HaBBIKAMH OpraHu3anuu paboThl C HAYYHBIM PYKOBOJIUTENIEM;

— METO/IaMH CO3JJaHUs UJUTIOCTPAIMOHHOT O MaTepuara,

— TEOpHeH M MIPAKTUKONH 00pabOTKH IKCITEPUMEHTAIbHBIX JaHHBIX;
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— YMEHHUEM NpeJicTaBiienus pe3yinbtatoB HIP.
Kpartkoe coaepskanue JMCHUIIHHBI:
Bsenenue.
[TpenmeT 1 OCHOBHBIE MTOHATHUS JOKYMEHTALIUOHHOT'0 00€CI€4eHNs] Hay4YHO -UCCIIEJ0BATENIbCKON pabOTHI.
Monyns 1. JlokymeHTanmnoHHOe 00ecreyeHrne HayqHO-1 CCIIeA0BaTENbCKON paboThl. Jlenonpon3BoaACTBO.
HenonpousBoactro. [Ipouecc nokymentrupoBanusa. Tunbel JokyMeHTOB. CrcTeMa TOKyMeHTauuu. Turbl
ounranbHBIX TOKYMEHTOB. [IpaBuna 3amucu mHbOpManuu AJs TOKYMEHTOB. [loHsATHE OpUINYecKon
CHUJIBI TOKYMEHTA. DJIeMEHTHI 0(pOpMIICHUS TOKYMEHTOB.
Monynb 2. OdopMiieHre Hay9HO-TEXHUIECKON JOKYMEHTAIIH.

BusyansHoe opopmienue otueta mo HUP. IIpaBuna ¢popmatupoBanus nokymenta. [OCT 7.32-
2001 «Otuer o Hay4yHO-HccienoBaTelbCcKol pabote. CTpykTypa W mpaBuia odopmienus». [lnan
necTBUif Mo odopMileHHI0 TeKCTOBOro jaokymeHTa. Odopmienue npeseHtanuu. [IpaBuna cozmaHus
HayuyHoU npe3eHTanuu. l{BetoBenenue. Konopucrtuka. Komnosumus. Opronomuxka.
O0bem yueOHOH AMCUUIIIIMHBI:

Ounas dopma:

Bunst yae6HOI paboTh B 3aueTHbBIX B akanem.
eIMMHUTIAX gacax
OO01masi TPY10eMKOCTh TUCIHUILINHBI 10 Y4eOHOMY MJIAHY 1,0 36
KonrakTHas padora (KP): 0,44 16
Jlexuunm (JIek) - -
ITpaktuueckue 3ansatus (I13) 0,44 16
CamocTtositesabHasi pagora (CP): 0,56 20
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3aver
Bunel yue6HO# paboThl B 3auetHbIX B actponom.
eIMHUIIAX gacax
O01mas Tpy10eMKOCTb IMCHUIJIMHBI 10 Y4e0HOMY ILUIAHY 1,0 27
KonTakTHas padora (KP): 0,44 12
Jlexuuu (JIek) - -
[Tpaktuueckue 3ausatus (I113) 0,44 12
CamocrositeabHas paoora (CP): 0,56 15
Buj kKoHTpoOJIs: 3a4eT / IK3aMeH - 3auer

AHHOTauMs pado4yeil MPporpaMmbl TUCHHILIIHMHBI
«O0opy1oBaHUE U TEXHOJIOTHSI IPOU3BOICTB NMepepadoTku HedpTr U raza» (b1.B.JB.12.1)

Heab0 TUCHUIUVIMHBI — PAa3BUTHE Y CTYJEHTOB HABHIKOB aHajM3a 3aKOHOMEPHOCTEH C IIeJIbI0
BBISIBJICHUS OOIIMHOCTH CYyTH SIBIEHHUW B OOJAcTH MepepaboTKH TOIUIMBA, HEOOXOAMMOCTH I1OKa3aTh
B3aMMOCBSI3b HAyYHBIX HCCJIEAOBAHMA C TPOCKTUPOBAHUEM U CTPOUTENBCTBOM MPEANPHUATHH,
MPOEKTUPOBAHHWE YCTAHOBOK MO TMepepaboTke HepTH M Tasza, peuieHHe NpodieM KOMIUIEKCHOTO
UCIOJIb30BAaHUSI TPUPOIHBIX SHEPrOHOCUTENEH, MPOOJIEeMbl OXpaHbl OKPYXKAloIMled cpenbl M TEXHUKA
0€30I1aCHOCTH.

B pe3yJabrare u3ydyeHus JUCHMILIMHBI 00y4AKOIIMIACS 10 MPOrpaMmMe 0aKajJaBpuaTa J10JIKeH:

Obnadams cnenyromumu obmenpodeccuonansupiMu  (OIIK) u  mpodeccunonansusiMu  (I1K)
KOMITETCHIIUSMU .

BJIQJICHUEM OCHOBHBIMU METOJIaMH,
nepepaboTku  WHGOpPMAILMK, HABBIKAMH PaOOTHI
urdopmanueii (OITK-5);

TOTOBHOCTBIO TIPUMEHSTHh aHAIMTUYECKHE U YHCICHHBIC METOJIBI PEIICHUs TIOCTABJICHHBIX 3a/1a4,
WCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIC TEXHOJIOTHH, MPOBOIUTHL 00paboTKy HWH(MOpMaIuu ¢
UCIIONb30BAaHUEM TPHKJIATHBIX MPOIrPAMMHBIX CpPeACTB chepsl MmpodecCHOHATBHON 1eATEeIbHOCTH,

cmocobaMr W CpeACcTBaMH  TONYYEHHS, XpaHEHUs,
C KOMIBIOTEPOM KaK CpEACTBOM YIPABJICHUS
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UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTMM U 0a3bl JaHHBIX B CBOEH MpodeccHoHaIbHOU
o0acTu, MakeThl MPUKIAAHBIX MPOrpaMM AJis pacuera TEeXHOJIOTMYECKHUX MapaMeTpoB 000pyAOBaHUS
(TK-2);

CIIOCOOHOCTbIO ~ NPUHHUMATh  KOHKPETHbIE  TEXHHYECKHE  pEelIeHHs Ipu  pa3paboTke
TEXHOJIOTMYECKUX ITPOLIECCOB, BHIOUPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTUHU C YIETOM IKOJIOTUYECKUX
nociencteuii ux npumenenus (ITK-4);

CIOCOOHOCTBIO MPOBOAMTH aHAIU3 CBHIPbS, MAaTEPHAIOB U TOTOBOH MPOAYKIIMH, OCYIIECTBISTH
oreHKy pe3yabTaroB aHanu3a (ITK-10);

TOTOBHOCTBIO ~HCIIOJIb30BaTh 3HAHUE CBOMCTB XHUMHMYECKMX DJIEMEHTOB, COCAMHEHUH W
MaTepuaioB Ha X OCHOBE JUTS PelIeHHs 3a1a4 mpodeccronanbuoi aesrensHoctr (ITK-18);

FOTOBHOCTBIO M3y4yaTh HAyYHO-TEXHMUYECKYI0 HH(OPMAIMIO, OTEUYECTBEHHBIM M 3apyOe:KHBIH
OIBIT TI0 TeMaTHKe uccaenoBanus (ITK-20);
3uamu:

— (U3HKO-XUMHUYECKHE CBOWCTBA HE(PTH U ee (PpaKIIHii;

— METO/IbI TPYIIIIOBOTO U TEXHUYECKOT 0 aHAIN3a HEPTH;

— TOHSTHUSL O XHMMOTOJIOTUH;

— METO/IbI pa3/ieNieHs] KOMIIOHEHTOB He()TH U rasa;

— METO/bI IePBUYHON NepepaboTKu HeTH;

— MPUHIIUIIBI Pa3MEIIeHUs] 000PYAOBaHUS YCTAHOBKH aTMOC(EPHO-BaKyyMHOH NEPEroHKH;

— OCHOBHBI€ CXEMBbI IIOATOTOBKH U IEpepabOTKU yriIeBOIOPOAHBIX I'a30B;

— METO/IbI CeTapaluy YIriIeBOJAOPOAHBIX ra30B;

— METO/IbI U3BIICUCHHUS TeIUs U3 YIIEBOJOPOIHBIX I'a30B;

— 00opyoBaHNe TEPMUUECKUX MPOIecCOB HedTenepepaboTKu;

— o00opyIoBaHHE KATaJIUTUYECKHX IPOIECCOB HedTenepepadboTKH - KaTaJUTUYECKUH KPEeKUHT WU
puQOpPMUHT;

— 000pyI0BaHUE TIPOLIECCOB TUAPOOOIATOPAKUBAHUS TOTIJIHB;

— XapaKTepUCTUKY TOBAPHBIX HEPTENPOIYKTOB;

— XUMHYECKHE METOJIbI OYMCTKH HEPTAHBIX (PpaKIIHii;

— IYTH YriIyOneHus nepepadoTku HeTu,

— METO/IbI IOJYYEeHUsI CHHTETHYECKOT'0 ’KHJIKOT O TOTIJINBA;

— cocTaB, anmnapaTypHoe O(OpMJEHHE U OCHOBHBIC MPHUHIUIBI MOCTPOCHUS TEXHOJOTUYECKUX CXEM
MIPOM3BOICTB NepepaboTKH HeTH U rasa;

Ymemu:

— KJIacCU(HUIMPOBATh HE(YTH COTIIACHO JAHHBIM €€ TEXHUYECKOT'0 ¥ TPYMIIOBOr0 aHaIN3a;

— BBIOMpATh TpeOyeMbIil METOJT pa3/iesIeH!s] KOMIIOHEHTOB HE(THU U rasa;

— OTIPEIENATh HEOOXOJUMOCTh TPUMEHUMOCTH METOJIOB 00€CCOMMBAHUU U 00€3BOKUBaHUS HEPTH;

— moAdupaTh MOTJIOTUTENH [Js1 aOCOPOIMOHHBIX M aJCOPOIMOHHBIX MPOILECCOB OYUCTKH U OCYLIKH
ras3os;

— oA0UpaTh TUIIBI PEAKTOPOB KAaTAJIUTHUYECKOT' 0 KPEKUHTA YTIIEBOIOPOOB;

— BbIOMPATh TEXHOJIOTMUYECKUE CXEMBI ITpOIlecca pUPOPMUHTa;

— KJaccu pUIUpOBaTh Macia;

— BbIOMpATh MyTH yriyOJIeHHON epepaboTku HedTu;

— HUCIOJIb30BAaTh CUCTEMbl H3MEPEHHSI U aBTOMATUYECKOTO YIPABICHHS TEXHOJOTHYECKHMHU I OL[ECCAMU
nepepadoTKu He()TH U Ta3a;

Braoems:

— TOBapHOH KJlaccupuKanueil HeQTenpoyKToB;

— moaOOpPOM OCHOBHOT'O O0OPYAOBAHUS JIsl TPOLIECCOB AJIEKTPOOOECCONMBAHUS aTMOC()EPHO-BaKyyMH O
pa3roHKu He(TH;

— IPUHIIUTIAMU BBIOOpA TUIIOB MaCCOOOMEHHBIX YCTPOUCTB PEKTU(HUKAIIMOHHBIX K OJIOHH;

— METOJJaMM pacyeTa MpoIecCOB OUMCTKHU ra30B;

— METOJJaMM pacyeTa MpOoIecCOB MOJIyUYEHHS METHII-TPETOYTUIIOBOTO 3(hupa U N30-OKTaHA;

— METO/IaMH pacyeTa YCTaHOBOK IHPOJIH3a YIIeBOJOPOJIOB;

— METO/IaMH pacyeTa peakTOpPOB KaTaJUTUYECKOTr0 KPEKUHTa;

— METO/IaMH pacyeTa peakTOpPOB YCTaHOBOK F'MIPOKPEKUHTA U THAPOOUHCTKH;

— CUCTeMaMH CepTH(UKALUU U KOHTPOJIS KaueCTBa TOBAPHBIX HE(TEIPOIYTKOB;
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— OCHOBHBIMHU TEXHOJIOI'MYECKMMHU IIPUEMaMHU IPOBEIEHUS MPOLeccoB epepaboTku HeTH U rasa.
Kparkoe copep:xanue 1MCHUUIIHHBI:

Bsenenue

Monyib 1. CeipbeBble XapakTepucTuku Hedpru. [lepBuunas pasronka HeTu

CelppeBble  xapakTepucTUKu HepTH. DU3MKO-XMMHUYECKHE CBOMCTBa HepTHM M ee (pakuuil.
OpakuuoHHbI  coctaB  Hedtu. [pynmoBoil  xumuueckuil  coctaB.  DJIEMEHTHBIH  COCTaB.
HeyrieBonopoausie coeauHeHus He(TH.

[TepBuunas nepepadborka HepTu: IloaroroBka HedTH K epepadboTke. [IpOMBINICHHBIE YCTaHOBKH
MEPBUYHON MTEPErOHKU HEPTel U Ma3yTOB.

[Tpunnumne! pazmenieHus: ooopynoBanust ycranoBok ABT.

[TyTtu coBepiieHCTBOBaHUS TeXHoJoruu neperonku Hedtu Ha ABT. Dkosornueckre ocoOEHHOCTH
JKCITyaTanuu ycraHoBok ABT.

Monyis 2. IlepepaboTka yrieBoIOpOAHBIX Ta30B

OOmme cxembl MOATOTOBKM M TEpepabOTKH YriIeBOAOPOAHBIX Ta3oB. MeETOAbl OYMCTKH Ta3a U
XapaKTEePUCTHUKA MOrJI0TUTENEH. M3BIedeHre TsKebIX yTIIeBOAOPOIOB U3 rasa.

[TepepaboTka BTOPUYHBIX MPEIETbHBIX T'a30B.

Mopayns 3. O6opynoBaHie U TEXHOJIOTUS IPOLIECCOB NepepadoTKH HeTH

TepmoaecTpyKTHBHBIE IPOLIECCHI TEpepadOTKU HedTH

Karanutnueckue nporueccsl nepepadoTKu HePTAHBIX (PaKIMi, THI0r€HU3a1lIMOHHBIE TPOLIECCHI

Monyis 4. IIpon3BoacTBO TOBapHBIX HEPTEIPOLYKTOB

[Ipon3BOACTBO MOTOpPHBIX M JPYIrUX BHJIOB TOIUIMB, IPOU3BOACTBO Macel M CMa304HBIX
matepuainoB. [1ytu yriay6ienus nepepa®otku HedTH. IIpOoM3BOACTBO CHHTETUYECKUX KUAKUX TOILIUB.
O0beM yueOHOM AUCHUNITHHBI:

Ounas dopma:

Bubl yaeOHOM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX gacax
O0mas Tpy10eMKOCTb JMCUMILINHBI 10 Y4eOHOMY ILIAHY 4,0 144
KonTakTHas pa6ora (KP): 1,78 64
Jlexuun (JIek) 0,89 32
[Tpaktuueckue 3ansatus (113) 0,89 32
CamocTtosiTesabHast padora (CP): 1,22 44
Buja koHTpoOJsi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(36)
Byl yaeOHOM paboTHI B 3aueTHBIX B actponom.
eIMHULIAX gacax
OO6masi TPy10eMKOCTb THCIHIJIMHBI 110 Y4eOHOMY ILUIAHY 4.0 108
KonrakTHas padora (KP): 1,78 48
Jlexuuu (JIek) 0,89 24
[Tpaktrueckue 3austus (113) 0,89 24
Camocrositeabnas paoora (CP): 1,22 33
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 JK3aMeH
(27)
3aounas popma:
Bunsr yue6HO#H paboThI B 3aueTnbIx B akanem.
eMHUIIAX gacax
O0uasi Tpy10€eMKOCTh JIMCUMILINHBI 10 Y4eOHOMY IVIAHY 8,0 288
KonrakTHas padora (KP): 1,0 36
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Jlexuunm (Jlek) 0,5 18
ITpaktnueckue 3ansatus (I13) 0,5 18
CamocTtosiTtesabHasi pagora (CP): 6,75 243
Buja koHTpoOJsi: 3a4eT/IK3aMeH 0,25 JK3aMeH
)
Bunel yue6HO# paboThl B 3aueTHbIX B actponom.
eMHUTIAX gacax
O01mas Tpy10eMKOCTb IMCHUIJIMHBI 10 Y4eOHOMY IVIAHY 8,0 216
KonTakTHas padora (KP): 1,0 27
Jlexmuu (Jlex) 0,5 13,5
[Tpaktuueckue 3ansartus (I113) 0,5 13,5
CamocrositeabHas paoora (CP): 6,75 182,25
Buja koHTpOJIsI: 3a4eT/IK3aMeH 0,25 IK3aMeH
(6,75)

AHHOTanusi paéoyeii MPOrpaMMbI TUCHUNTHHBI
«O0opy10oBaHUE U TEXHOJIOTHSI IPOU3BOJICTB YIUIepoaHbIX MaTepuasioB» (b1.B./IB.12.2)

Henbo TMCHUNIHHBI — SBISCTCS PAa3BUTHE y CTYJEHTOB HMHXEHEPHO-TEXHOIOTHICCKIUX HABBIKOB
B TEXHOJIOTHHU YTIICPOIHBIX MAaTEPUAIIOB.

B pe3yabTare n3yyeHus AUCHUILTHHBI 00y4al0Iuiics M0 NporpaMmMe 0aKajlaBpuaTa J10JI2KeH

Obnaoams cnenyromumu obmenpodeccuonansabiMu  (OIIK) u  npodeccrnonansubiMu  (ITK)
KOMITETCHIIUSMU .

BJIQJICHUEM OCHOBHBIMH METOJIaMH, CIOCOOAMH U CPEICTBAMHU IIOJNYYCHHS, XPAHCHHS,
nepepa®oTkn  WHGOPMANMK, HABBIKAMU pa0OThI C KOMITBIOTEPOM KaK CpPEICTBOM  YIIPaBJICHHS
urdopmanueii (OI1K-5);

TOTOBHOCTBIO MTPUMEHATh aHAIMTHYECKHE U YHCICHHBIC METOABI PEIIeHUs] TTOCTaBICHHBIX 3a]1ad,
UCIIOJb30BaTh COBPEMEHHBbIE WH()OPMAIIMOHHBIC TEXHOJOTHH, MPOBOIUTH 00pabOTKy HH(OpMAIuu C
UCIONh30BAaHUEM TPHKIATHBIX MPOTPAMMHBIX CpPeACTB cdepsl mpodecCHOHATBHON JesSTeNbHOCTH,
UCIOJIb30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJOTMM M 0a3bl JaHHBIX B CBOeH MpodhecCHOHATLHOU
o0lacTi, MakeThl MPUKIAIHBIX IIPOrpaMM IS pacueTa TEXHOJOTMYEeCKHX MapaMeTpoB O0OPYIOBAHHMSI
(TTK-2);

CIOCOOHOCTRIO ~ NMPUHUMATh  KOHKPETHBIE  TEXHHYECKHE  pEHIeHHs Tph  pa3paboTke
TEXHOJIOTHYECKUX ITPOIECCOB, BEIOMPATh TEXHUYECKHE CPEACTBA H TEXHOJOTUHU C YIETOM IKOJIOTHUECKUX
nocienctBuii ux npumenenus (I1K-4);

CIOCOOHOCTBIO MPOBOAMTH aHAIU3 CHIPhS, MATEPUAJIOB M TOTOBOW MPOMYKLHHU, OCYIIECTBISATH
olieHKy pe3yiabTatoB aHanu3a (ITK-10);

TOTOBHOCTHIO HCIOJIb30BAaTh 3HAaHHWE CBOMCTB XHWMHUYECKHUX OJEMEHTOB, COCAMHEHHH W
MaTEepHaIOB Ha UX OCHOBE JIUIsI peIleHus 3a1a4 npodeccuonanbaoi nestensuoctu (ITK-18);

TOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHHYECKYI0 WH(OPMAIMIO, OTEYCCTBEHHBIM W 3apyOe:KHBIH
ombIT 1o TeMatuke uccaenoBanus (I1K-20);

3HAMb:

— HCTOYHHKH YTJIEPOJCOAEPIKALIETO ChIPhS;

— THUIOBBIE CXEMBI Pa3MOIIbHBIX YCTaHOBOK;

—  THUIBI MAIMH CBEPXTOHKOI'O ITOMOJIA;

— KIaccu(UKaIUs 3e€PHUCTBIX MaTEPUAJIOB;

— o0opynoBaHH€ KJIaCCU(PUKAIINHA 3EPHUCTHIX MAaTEPUAIIOB;

— TPUHIIUIBI COCTABIICHUS IINXT;,

— cnocoObl (OpMOBaHUS U3ACTHI U3 MUXTHI;

— KIaccupUKaIus MPOKAJIOIHBIX, 00KUTOBBIX U TpaUTAITMOHHBIX TIEUECH;
—  TUIBI 000PYIOBAHUS MEXaHUUYECKOW 00paOOTKH TOTOBBIX M3CIUH;

—  TPHUHIIMITBI XPAHEHUS CHIPbS U TOTOBOM MPOITYKIUY;
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— OCHOBHBIC TCXHOJIOIT'HMYCCKHUEC OIICpallu U 060pyI[0BaHI/IC AJIA TEXHOJIOTMU YTJICPOAHBIX MATCPHUAJIOB;

ymemy:

—  PacCcYUTHIBATH MPOU3BOAUTEIHLHOCTD HIEKOBBIX IPOOHIIOK;

—  pacCUHMTBIBATh MPOU3BOIUTEIHLHOCTh BATKOBBIX JPOOUIIOK;
—  pacCUMTBIBATh MPOU3BOIUTEIHLHOCTh OapabaHHBIX MEIHHUIL,

— moabupats 000pya0BaHUE A1 POPMOBAHUS U3AEIUIA B 3aBUCUMOCTH OT WX Ha3HAYCHUS,

— COCTaBJIATH MaTepHaHLHBIﬁ U TEII0BOH OaaHChl I¢4yu,

— moadupaTh 000pYI0BAHUE JJISI MEXaHUUECKOW 00paOOTKU TOTOBOM P OYKIIUH;
— CaMOCTOSITENIFHO aHAJIM3UPOBATh IPOTEKAHHE OCHOBHBIX TEXHOJIOTHYECKUX OIepaluii,

OCHOBHOI'O 000OpY10BaHHMS;

—  BBINOJHATH HEOOXOMUMbIC HHIKEHEPHO TEXHOIOIMICCKUE PACUEThI;
enademsn:

— pacuyeramu 3aTpaT Ha U3MEJIbYCHHE B MICKOBBIX JPOOUIIKAX;

— pacuyeramu 3aTpaT Ha U3MEJbYCHHE B BAJIKOBBIX IPOOHIKAX;

— pacyeramu 3aTpaT Ha U3MeJbUYCHHE B 0apaOaHHBIX MEIBHUIIAX;

— JJICMCHTAMU TCXHOJIIOIT'MYCCKOT'O pacucTa 060py}10BaHI/I$I KJ'IaCCI/Iq)I/IKaHI/II/I B TSKCJIBIX CpECaAax;
— OJJICMCHTAMH TCXHOJIOTHUYCCKOIro pacucTa 060py,Z[OBaHI/I${ KJ'IaCCI/I(i)I/IKaL[I/II/I B HCIIOJIb30BAaHHECM

WHEPLMOHHBIX CHII;
— OCHOBAaMH pacuera Ieyei;
— TMPUHLUNAMHA XPAHEHUS! CHIPbS U TOTOBOM MPOAYKIUU.
Kparkoe cogep:xanue TUCHUNIMHBI:
BBenenne
Mogyns 1. 3Menbuenue U popMoBaHHUE YTIEpOACOAEepKAIIUX MaTEPHAIOB
Matepuaibl, IpUMEHsIEMbIE B 3JIEKTPOAHOU TEXHOJIOIMU
N3menpueHne TBEpAbIX MATEPUATIOB
Knaccudukanus nucnepcHbIX MaTepHalioB
CocraBiieHue MUXT, OPMOBAHUE YIIEPOICOACPKAIINX MATEPHAIIOB
Monynsb 2. Tepmudeckas 00paboTKa yriepoacoaepKanux MaTepruaioB
[IpokanuBaHue CHIPHEBBIX MATEPHATIOB U O0KHT U3IEIUN
I'paduramms
O0beM yueOHOM TUCHUIITHHBI:
Ounas dopma:

paboty

Bunet yue6HO#M paboThI B 3ayeTHbIX B akanem.
eMHUIIAX gacax
OO0uasi TPy10€eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
KonrakTHan padora (KP): 1,78 64
Jlexuuu (JIek) 0,89 32
[Tpaktnueckue 3anstus (113) 0,89 32
CamocTtositesabHasi pagora (CP): 1,22 44
Bua koHTpOJIsI: 3a4eT / 3K3aMeH 1,0 JK3aMeH
(36)
Bunel yue6HO#M paboTh B 3aueTHbIX B actponom.
eAMHUIAX gacax
OO6uasi TPy10eMKOCTb THCHHIJIMHBI 110 Y4eOHOMY ILUIAHY 4,0 108
KonTakTHas padora (KP): 1,78 48
Jlexruu (Jlek) 0,89 24
IIpaktuueckue 3ansatus (I13) 0,89 24
CamocTtositesbHasi pagora (CP): 1,22 33
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(27)
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3aouHnas ¢popma:

Bunbl yaeOHOM paboThI B 3auyeTHBIX B akanem.
SMHUIAX yacax
OO0mas TPy10eMKOCTb JUCHHILJIMHBI 110 Y4eOHOMY ILUIAHY 8,0 288
KonrakTHan padora (KP): 1,0 36
Jlexuunu (JIex) 0,5 18
[Tpaktuueckue 3ausartus (113) 0,5 18
CamocrositeabHas padora (CP): 6,75 243
Buja koHTpOJIS: 3a4eT/IK3aMeH 0,25 IK3aMeH
)
Bunst yae6HOI paboTh B 3aueTHBIX B actponom.
SIMHUTIAX gacax
O01as TPy10€eMKOCTb IMCIUIJIMHBI 10 Y4e0HOMY IJIAHY 8,0 216
KonrakTHas padora (KP): 1,0 27
Jlexuunu (Jlek) 0,5 13,5
ITpaktuueckue 3ansatus (I13) 0,5 13,5
CamocTtositeabHasi pagora (CP): 6,75 182,25
Buj koHTpoOJIsA: 3aueT/IK3aMeH 0,25 JK3aMeH
(6,75)

AnHOTauMs padoyeiil MPorpaMMbl JUCHUATLTHHBI
«DU3UKO-XUMHYECKHE METO/IbI AaHAJIN3A TOIJIMBA U YIVIEPOIHBIX MATEPHAIOB>»
(b1.B.JIB.13.1)

Lenabl0 AUCHUILUIMHBI — SIBISIETCS OCBOEHHE CTYJEHTAMH COBPEMEHHOr0 KOMIUIEKCa (DHU3UKO-
XMMHMUYECKUX METOJ0B aHallu3a, NPUMEHSIEMbIX IS pelIeHUs MPaKTUYEeCKUX 3aj1ad MepepadoTKH
IMPUPOHBIX SHEPrOHOCUTENEH U YTIIEPOIHBIX MaTepUalioB, IPUOOPETEHNE 3HAHUM U YMEHUH B BBIOOpE U
IpUMEHEHUU HanOosjee MHGOPMATHUBHBIX METOJOB aHajH3a, a Takke oO0paboTKe W HHTEpIpeTaluu
HKCIEPUMEHTAIbHBIX JJAHHBIX.

B pe3yabrare nzy4eHusi IMCUUILIHHBI 00y4al0UIUiics MO NporpaMMe 0aKajJaBpuaTa 10JKeH:

Obnadams cnenyromumu obmenpodeccuonansubiMu  (OIIK) u  npodeccuonansusiMu  (I1K)
KOMIIETeHLIUSAMU .
CMOCOOHOCTBHIO M T'OTOBHOCTHIO MCIIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NHCLUUIUIMH B
npodeccronanbHol aesrensHoctu (OITK-1);
TFOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (PM3MYECKON KapTUHE MHpA, HMPOCTPAHCTBEHHO -
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHM BELIECTBA JUJISI TIOHUMAHUS OKPYXKAIOLIEro MHpa U SBJIECHUI
npuposl (OITK-2);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOSHHUH BEIECTBA, MPUPOJE XUMHUYECKON CBSI3U B Pa3IUYHBIX
KJlaccaX XUMHUYECKHX COCJUHEHMH Ui MOHMMAaHHS CBOWCTB MaTepUajOoB M MEXaHHW3Ma XUMHUYECKUX
MPOLIECCOB, MPOTEKAIIUX B oKpyxkatomiem mupe (OI1K-3);
BJIaJICHUEM OCHOBHBIMH METOJaMH, CIOCOOAMM M CpEICTBAMHU IOJyYEHHs, XpaHEHHUs, MepepadoTKu
uH(pOpMaLnK, HaBBIKAMU PabOThI C KOMITBIOTEPOM Kak cpencTBoM yrpasieHus nadopmarmein (OITK-5);
CIOCOOHOCTHIO M T'OTOBHOCTBIO OCYILECTBIISITh TEXHOJOTMYECKUH IMpOLECC B COOTBETCTBUHM C
CMOCOOHOCTBIO TUIAHUPOBATH M TMPOBOAWTH (PU3MUECKHE M XUMHUYECKHE JKCIIEPUMEHTHI, MPOBOIUTH
00paboTKy WX PE3yJbTATOB U OLIEHUBAThH MOTPEIIHOCTH, BEIIBUTATh THIIOTE3bI U YCTAHABIMBATH TPAHUIIBI
WX MPUMEHEHUs, TPUMEHSATh METOJbl MAaTEMAaTUYECKOTIO aHajlnu3a U MOJIETUPOBAHUS, TEOPETUUECKOTO U
9KCIeprUMeHTanbHOro uccienosanus (ITK-16);
TOTOBHOCTBIO MCIOJIb30BaTh 3HAHNUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COeAMHEHUN U MaTepHalloB Ha UX
OCHOBE JIUTS pelIeHus 3aaa4 npodeccruonansHoi aesrenpuoctu (ITK-18);

3HamMb.
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- (pu3HKO-XMMHUYECKHE OCHOBBI PA3JIMYHBIX HHCTPYMEHTAJIbHBIX METOJOB aHajH3a MPUPOAHBIX
SHEProOHOCHUTEJIEN U YIIEePOIHbIX MAaTEpUAJIOB;

- anmapaTypHoe OoQoOpMIIEHHE DPa3IMYHBIX WHCTPYMEHTAJIBHBIX METOJOB aHalu3a MPUPOAHBIX
HHEPrOHOCUTEIIEH U YIJIIEPOJHBIX MAaTEpHAIOB;

- 0COOEHHOCTH METOJIMK aHaJH3a U MPUTOTOBJIEHUS 00Pa31l0B;

- HMHQPacCTpyKTypy CHEKTPOB U JPYI'HX 3KCIIEPUMEHTAIBLHBIX JaHHBIX, OJYyYEHHBIX B pe3yjbTaTe
aHajM3a MPUPOAHBIX SHEPrOHOCUTEINEH U YIIEPOAHBIX MAaTEPUAIOB.

ymems.

- CaMOCTOATENbHO BHIOMpaTh Hamboee dPPEKTUBHBIN AT PEIIeHUsT KOHKPETHOW 3aa4l METOT
aHaJaM3a NPUPOAHBIX SHEPIOHOCUTENIEH U YTIIEPOJHBIX MATEPUATIOB;

- ONpEeAeNATh MO JAHHBIM METOM0B (PHU3MKO-XMMHUYECKMX aHajJM30B CBOWCTBAa yriepoaa u
YIIEpOIHBIX MaTEPUaIOB, IPEANoaraTh UX CTPYKTYPY;

- ONPEAEIATh 110 JaHHBIM METOA0B (PU3MKO-XMMHUUYECKUX AHAJIU30B CBOWCTBA TBEPABIX M KUAKUX
TOILJIUB, MPEAINOJIaraTh UX CTPYKTYPY

- IPOBOJUTh KOJWYECTBEHHYIO O00paOOTKOY AKCIEpHMMEHTAIBHBIX JAaHHBIX, IIOJIY4YEHHBIX B
pe3yabTaTe aHaJIn3a.

8nademsn:

- IOHATUSIMU O  BO3MOXKHOCTSIX  MHCTPYMEHTAJIBbHBIX  METOJOB  AHAJIM3a  NPUPOIHBIX
SHEPrOHOCUTENIEH U YIIEPOIHbIX MaTEPUAJIOB;

- HAyYHBIMM OCHOBAMM HMHCTPYMEHTAJbHBIX METOJ0B aHaJIM3a C LEJIbI0 PEIIEHHS BO3HUKAIOLIUX
3a7a4  (U3UKO-XMMHUYECKOI'0 aHajlu3a B TOM 4YHUCIE, BBIXOIALIMX 32 Mpefeibl KOMIIETEHTHOCTU
KOHKPETHOI' O HaIllpaBJICHHUS.

Kparkoe coagepikanue 1M CUMIIMHBI:

Bsenenune

Mogyine 1. Makpo-, MUKPO- U CyOMUKPOCKOIMMYECKUH YPOBEHb HCCIIEA0BAHHM IPUPOIHBIX
HHEPrOHOCUTEIIEN U YIIEPOAHBIX MAaTEPHATIOB.

OnTHueckas MUKPOCKOIUS. DJIEKTPOHHAS MUKPOCKONUS. PEHTreHOCTpYKTYypHbIE METO/IBI.
Mopynb 2. MonekyJIsapHbId YPOBEHb HUCCIIENOBAHUN MTPUPOIHBIX SHEPTrOHOCUTENEH U YIIIEPOAHBIX

MaTepHaoB.
Mertonbl paszzneneHuss cMmeceBbIX 00pa3noB. Xpomartorpagus. CrHekTpajbHbIE ONTHYECKHE METOMAbI
aHammza: Y®-, Bugumas, MK-cmektpockomus. Snepusiii MarHuTHbIM pe3onanc ([IMP. C 13),

JIEKTPOHHBIN MapaMarHUTHBIN pe30HaHC. Macc-CrIeKTpOCKONus.
Mogynes 3. ATOMHBIN YPOBEHb UCCIEeOBaHUI MPUPOIHBIX SHEPTOHOCUTENEH U YIIIepOJHBIX MaTepUalloB.
AToMmHas cniekTpockonusi. MeccOayaposckas cnektpockonust (SI'P).
O0bem yueOHOH TMCUMIIIIMHBI:

Ounas dopma:

Bunel yue6HOM paboTh B 3aueTHbBIX B akanem.
eIMHUTIAX gacax
O01asi Tpy10eMKOCTh TUCHHUILINHBI 110 Y4eOHOMY IUIAHY 2,0 72
KonTaktHas padora (KP): 1,0 36
Jlexuunm (JIek) 0,5 18
ITpaktuueckue 3ansatus (I13) 0,5 18
CamocrosnTenanHas padora (CP): 1,0 36
Bujx koHTpoOJISI: 324eT / IK3aMeH - 3auer ¢
OIIeHKO¥i
Bunsr yueOHO#I paboThI B 3aueTnbIx B actponom.
eMHUIIAX gacax
O01mas Tpy10eMKOCTh JUCHUIUIMHBI 10 Y4eOHOMY ILUIAHY 2,0 54
KonTakTHas pa6ora (KP): 1,0 27
Jlexuunu (Jlek) 0,5 13,5
[Tpaktuueckue 3ansartus (113) 0,5 13,5
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CamocTtosiTesabHasi padora (CP): 1,0 27
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auyer ¢
OIIEHKOM
3aounas popma:
Bubl yaeOHOM paboThI B 3ayerHBIX B akanem.
eIMHALAX yacax
OO0mas Tpy10eMKOCTb JTUCHHILJIMHBI 110 Y4eOHOMY ILUIAHY 4,0 144
KonTakTHas pa6ora (KP): 1,0 36
Jlexumnu (JIek) 0,5 18
[Tpaktuueckue 3ansatus (I113) 0,5 18
CamocTtosiTesabHast padora (CP): 3,39 122
Buja koHTpoOJIsI: 3a4eT/IK3aMeH 0,11 3auer ¢
OlIEHKOM
4)
Byl yaeOHOM paboTHI B 3aueTHBIX B actponom.
eINHULAX yacax
OO6masi TPy10eMKOCTb THCIHIJIMHBI 110 Y4eOHOMY ILUIAHY 4.0 108
KonrakTHan padora (KP): 1,0 27
Jlexuuu (JIek) 0,5 13,5
[Tpaktuueckue 3austus (I13) 0,5 13,5
Camocrositeabnas padora (CP): 3,39 91,5
Buja koHTpOJIA: 3a4eT/IK3aMeH 0,11 3auer ¢
OlIEHKOM
3)

AHHOTauMs padoyeil MPorpaMMbl U CHUATLTHHBI
«PU3NKO-XUMHYeCKHe MeTOAbl aHaIu3a BemecTB» (b1.B./[B.13.2)

Henbo TMCOMIIMHBI — SBJIAETCS OOCCIIEYNTh MOJHBIA 00bEM COBPEMEHHBIX 3HAHWM, YMEHUH U
HABBIKOB 110 OCHOBHBIM TpymnmaMm (QHU3UKO-XMMHYECKHX METOAOB aHalu3a, Hauboliee MIHPOKO
MPUMEHSIEMBIX B TPOMBIIIIJICHHOCTH U UCCIIE0BATEIbCKON PaboTe, a TAKKe KOMITETEHIIUN, HEOOX OMMBIX
XHUMHKaM-TEXHOJIOTaM BCEX CHEHAILHOCTEH IS pEIIeHUs] KOHKPETHBIX 3314 XUMHYECKOT 0 aHAIIN3a

B pe3yabTare n3yueHusi JUCHUIIMHBI 00Y4YaI0LIUIiCs 0 NporpaMMe 0aKajlaBpuaTa 10JI2KeH:

Obnaoams cnenyromumu obmenpodeccuonansabiMu  (OIIK) u  mpodeccrnonansubiMu  (I1K)
KOMIIETEHLIUSAMU .

CIOCOOHOCTBHIO M TOTOBHOCTBIO HCIIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH B
npodeccuonanpoi gesrenproct (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (pu3W4yecKol KapTHHE MHUpA, MPOCTPAHCTBEHHO -
BPEMCHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHM BEIICCTBA JIJII TIOHUMAHUSI OKPYXKAIOMIEr0 MHpPA U SBICHUI
npupossl (OI1K-2);

TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, MPUPOAEC XUMHUECKOW CBS3H B Pa3lUYHBIX
KJIaccaX XUMHUYECKHX COCJUHEHWH Uil TOHMMAaHHS CBOWCTB MAaTEpHUaIOB M MEXaHHW3Ma XMUMHYECKUX
IPOIIECCOB, MPOTEKAOIUX B OKpykaroiiem mupe (OITK-3);

BJIaJICHUEM OCHOBHBIMH METOJIaMH, CIIOCOOAMH M CPEICTBAMH TIOJYyYEHHUs, XpPaHEHUs, TepepadoTKu
uHGOPMAIIUH, HaBBIKAMU pabOTHI C KOMITBIOTEPOM KaK CPeACTBOM yrpaBieHus nHpopmaruei (OITK-5);
CIOCOOHOCTRIO W TOTOBHOCTHIO OCYIIECTBISTH TEXHOJIOTMYECKUW TMpPOLECC B COOTBETCTBUHM C
CMOCOOHOCTBIO TUIAHUPOBATH M TMPOBOAUTH (DHU3MUECKHE M XUMHUYECKHE DJKCIIEPUMEHTHI, MPOBOAHTH
00paboTKy UX PE3yJbTATOB U OIIEHUBAThH MOTPEIIHOCTH, BEIIBUTATh THIIOTE3bI U YCTAHABINBATH TPAHUIIBI
WX MPUMEHEHHS, MPUMEHITh METOIbI MATEMaTHUYECKOIO aHAIHM3a U MOJICITUPOBAHMS, TCOPETUUCCKOTO H
IKcIepuMeHTanpHoro uccienoanus (IK-16);
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TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COEIMHEHUN U MaTepHAJIOB HA UX
OCHOBE JIJIs pelieHHs 3a1a4 nmpodeccruonanbHom aesreapbHocta (ITK-18);
3HAMb:
OCHOBHBIC TOHATUS M METOIbl (PM3UKO-XMMHYECKHX METOJOB aHAIM3a, TEOPUI0 (U3NKO-XUMHUYCCKHX
METOJIOB aHaJIM3a, IPUHITUIIEI PA0OTHl OCHOBHBIX IPUOOPOB B PU3UKO-XUMHUUECKUX METO/IAX;
yMmemby:
NPUMEHSTh NIPHOOPETEHHBIE MPAKTUYECKUE HABBIKM B MPO(ECCHOHATBFHON NEATeIbHOCTH ISl P CIICHUS
KOHKPETHBIX 3a]1a4;
61a0ems.
UJCONIOTHEH (PU3UKO-XMMHYECKUX METOJIOB aHaJM3a, CHCTEMOH BBIOOpa MeToJa KadyeCTBEHHOTO W
KOJIMYECTBEHHOTO aHAaJM3a, OIEHKOW BO3MOXHOCTEH Ka)KIOr0 METOAA, METPOJOTHYECKUMH OCHOBAMHU
(U3NKO-XUMUYCCKMX METOJIOB aHajK3a; UMETh MPEICTaBICHHE O MHOTrOOOpa3suu METOJOB (U3UKO-
XAMHYECKOTO aHalHu3a, O KOHTPOJE KAauecTBa PEe3yNIbTaTOB KOJMYECTBEHHOTO aHAIM3a U O CIMHCTBE
KypCOB «AHanuTU4YECKast XUMHU» U «DU3HKO-XUMUYECKHE METOJbI AaHATIH3a.

Kparkoe coaep:kanue 1MCUMIINHBI:
Bgenenue
Ckanupyro1as 30H/10Bas MUKPOCKONHSA. ATOMHAasl CUJIOBass MUKPOCKOIUA. AnnapaTypHoe odopMIeHHe,
$u3nKO-XuMUYeckre 0OCHOBBI MeToa. OCOOEHHOCTH METOTUK.
DNEeKTPOXUMHUYECKHE METONbl aHaim3a. KOHIYKTOMeTpus,
OrpaHWYCHUS PUMEHEHHSI METOIOB.
[Monstporpacdus. Bo3MOKHOCTH, JOCTOMHCTBA, HETOCTATKH METOAMK. (DU3UKO-XHMMHUYECKHE OCHOBBI U
anmnapatypHoe opopMIIeHHUE TONIPOrpaQHH.
KonebatenpHast crieKTpocKonusi KOMOMHAIMOHHOTO paccesHus. OCOOEHHOCTH HCIOIb30BAHUS METO/IA.
O06beM yueOHO AUCHUNITHHBI:

Ounas dopma:

MMOTCHIUMOMETPHA. Bo3moxHocTH W

Bubl yaeOHOM paboThI B 3ayerHBIX B akanem.
CIUHUIIAX Jacax
O0uasi Tpy10eMKOCTh JMCUMILINHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTakTHas pa6ora (KP): 1,0 36
Jlexumnu (JIek) 0,5 18
[Tpaktuueckue 3ansartus (113) 0,5 18
CamocTtosiTesabHasi padora (CP): 1,0 36
Bujx koHTpOJISI: 3a4eT / 3IK3aMeH - 3auer ¢
OIIEHKOI

Byl yaeOHOM pabOTHI B 3aueTHBIX B actponom.

eIMHULIAX gacax
OO6masi TPy10€eMKOCTb THCIHIJIMHBI 110 Y4eOHOMY ILUIAHY 2,0 54
KonrakTHas padora (KP): 1,0 27
Jlexuuu (JIek) 0,5 13,5
[Tpaktrueckue 3austus (113) 0,5 13,5
Camocrositeabnas paoora (CP): 1,0 27
Bujx koHTpoOJISI: 324eT / IK3aMeH - 3auer ¢
OIIEHKOI
3aounas popma:
Bunel yue6HO#M paboTh B 3auetHbIX B akaznem.
eMHUIIAX gacax
OO6masi TPy10eMKOCTb THCIHIJIMHBI 110 Y4eOHOMY ILUIAHY 40 144
KonrakTHas padora (KP): 1,0 36
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Jlexuunm (Jlek) 0,5 18

ITpaktnueckue 3ansatus (I13) 0,5 18

CamocrositeabHas padota (CP): 3,39 122

Buja koHTpoOJsi: 3a4eT/IK3aMeH 0,11 3ayer ¢
OLIEHKOM

(4)

Bunsr yueOHO#M paboTHI B 3aueTnbIx B actponom.
eMHUIIAX gacax
OO0mas Tpy10eMKOCTb JTUCHHILJIMHBI 110 Y4eOHOMY ILUIAHY 4,0 108
KonrakTHas padora (KP): 1,0 27
Jlexuunu (JIek) 0,5 13,5
[Tpaktuueckue 3ausatus (113) 0,5 13,5
CamocrosiTenbHas pagora (CP): 3,39 915
Buja koHTpoOJIsi: 3a4eT/IK3aMeH 0,11 3auer ¢
OLICHKOM
®)

AnHOTauMs padoyeil MPOrpaMMbl U CHUATTHHBI
«KnHeTHKA reTeporeHHbIX MPONEeccoB B mepepadoTke Tomansa» (b1.B./IB.14.1) (ounasn
¢opma)

Heabl0 TUCHMILUIMHBI — SIBISETCS Pa3BUTHE Y CTYICHTOB HABBIKOB aHAM3a KUHETHYECKHUX
3aKOHOMEpPHOCTe H TIOCTPOCHHS KHHETUYECKHMX MOJENeld TIeTepOreHHbIX, TOMOXUMUYECKHX H
rerepoda3HbIX peakiuii ¢ MPOBEPKOM MX aJeKBATHOCTU Ha 0a3e MpeaCTaBICHUN O MEXaHU3ME PEaKIIHid,
IPOTEKAIOLIMX C yYacTUEM CTaJuil MaccolepeHoca, U KHHETHYECKOro SKCIEepPHUMEHTa B Ipoleccax
ra3u(ukanum, KaTAIUTHYECKOr0 U TEPMUYECKOT 0 KPEKHHTa.

B pe3yabTare n3y4eHusi IMCUUILIHHBI 00y4al0LIUiics MO NpPOorpaMMe faKajaBpuaTa 10JKeH:

Obnaoams crenyromumu npodeccruonambabiMu ([TK) kommereHusaMu:

CIOCOOHOCTHIO MJIAHUPOBATH U MPOBOIUTH (PU3MUECKHE U XUMHUUYECKUE SKCTIEPUMEHTHI, TPOBOAHUTH
00paboTKy UX Pe3yIbTaTOB U OIIEHUBAThH MMOTPEIIHOCTH, BHIABUTATh TUIIOTE3bl U YCTAHABIUBATH TPAHULIBI
UX MPUMEHEHHMS], TPUMEHITh METOJbl MAaTEMAaTHUYECKOI0 aHaIMW3a U MOJEIUPOBAHUS, TEOPETHUECKOIO U
IKCIepuMeHTanbHoro nccienoanus (IK-16).

TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUE CBOMCTB XUMHUYECKUX 3JIEMEHTOB, COSITUHEHUIM U MaTepUaJIOB
Ha UX OCHOBE JUIs pellleHus 3a1a4 npodeccuonanpHoi aestenprocta (I1K-18);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSI OCHOBHBIX (PM3UYECKUX TCOPUH JJISl pEIIeHHs] BOSHUKAIOIINX
du3nyecKux 3a1a4, CaMOCTOSITENILHOr O MpuoOpeTeHust GU3NUEeCKUX 3HaHUN, ISl TOHUMaHUs IPUHIIUIIOB
paboTBl PHOOPOB U YCTPOMCTB, B TOM UHUCJIE BBIXOIAIIUX 32 MpeAesbl KOMIETEHTHOCTH KOHKPETHOTO
nanpaienus ([1K-19).

3HamMb.

—OCHOBHbBIE TEOPHH FE€TEPOr€HHOr0 KaTalu3a;

—OCHOBHbBIE MOJIENIN TOMOXUMHUYECKUX MPOLIECCOB;

—OCHOBHBIE MOJIENH TeTepo(a3HbIX MPOIECCOB;

—METOJIbI BBIOOpa oO0ONacTell MPOTEKAaHUS XUMHUYECKUX IMPOLECCOB C Y4acTHEeM CTaJuid
MacconepeHoca;

—METO/IMKH MOCTAaHOBKHM KHMHETHYECKOTO AKCIEPUMEHTAa JUIsl T€TEPOreHHbIX, TOMOXUMHUYECKUX U
rerepoda3HbIX peaKIuii;

ymemb:

—BBIOMPATh KUHETHYECKYI0 O0JIACTh MPOTEKAHMS TOMOTECHHBIX, T€TEPOreHHBIX U TeTepodasHbIX
pEeaKInii;

—TUIAHUPOBATh TIOCTAHOBKY OKCIIEPHUMEHTA B KHHETHYECKOW U JU(P(Y3MOHHOW 00IacTax
MPOTEKAaHUSI XUMUYECKOT 0 Mpoliecca;
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—IMPOBOJIUTh MaTEMaTUUYECKYI0 00pabOTKYy pe3yibTaTOB KMHETUYECKOTO 3KCIEPUMEHTAa U CTPOUTH
TUIIOTE3y O BUJI€ KHHETUYECKOr 0 YpaBHEHUS Ha 3KCIIEpUMEHTaJIbHOI Oa3e;

—CTPOUTh THIOTE€3Y O BMJE MaTEMAaTHYECKOM MOJenu XUMHUYECKOro Ipouecca Ha 0ase
KUHETHYECKOI'0  OJKCIIEpUMEHTa W  HPEeACTaBICHMM O MoOJeiIM  MaccooOMEHHOro  Ipoliecca,
COIPOBOXK/IAIOIIET0 PEAKIIHIO;

—OLEHUBATh AaJIEKBATHOCTb KHUHETHYECKOTO YpaBHEHHs U KOPPEKTUpOBaTb €ro B cilydae
HECOOTBETCTBHS €0 SKCIIEPUMEHTY;

enademy:

—METOJIaMH1 TUTAaHUPOBAHUS OJHO(DAKTOPHOI'0 KHHETUYECKOT'0 IKCIIEPUMEHTA;

—crocobamMu BbpIOOpa KHHETHYECKOW U Au(Qy3HOHHOM obnacTeil NpPOTEKaHUsS XUMHYECKOTO
Ipoliecca B pa3HbIX YCIOBHIX €ro MPOTEKaHUS;

- OCHOBHBIMH METOAAMHM MaTeMaTHUYecKoil 00pabOTKHM HKCHEPUMEHTAJbHBIX JaHHBIX U
IIPOBEPKU a/IEKBATHOCTH MOJIYYEHHBIX MOJIEIIEH C TOMOIIBIO CTAHIAPTHBIX KOMITBIOTEPHBIX IIPOrPaAMM.

Kparkoe copep:kanue 1MCUMIINHBI:

OCHOBHBIE TUIIBI KWHETHYECKHX YPABHEHUH T'€TEPOreHHBIX, TOIMOXUMHYECKUX U TreTepodasHbIX
MIPOIIECCOB MepepadOTKH TOPIOYMX HCKOMAeMbIX; MPUHIUIIBI BbIOOpa oOJacTel MpPOTEKaHMS pPeaKlIUid,
IOCTPOEHUE KMHETHUYECKUX MOJelell Ha OCHOBAHUM 3KCIEPUMEHTAa B KMHETHYECKOH 00JacTu ¢ yuyeToMm
Ipe/oIaraéMoro MeXaHn3Ma peaklinu, U IOCTPOeHUE MaTeMaTH4ECKOM MOJIeIM XMMHUYECKOro mpolecca
C y4acTHEM MacCOOOMEHHBIX CTaIHM.

O0bem yueOHOH TUCUUIIIIMHBI:

Ounas dopma:

Bunel yue6HOM paboThl B 3aueTHbBIX B akanem.
eMHUIAX yacax
OO6masi Tpy10€eMKOCTh JHCIHHILIMHBI 10 Y4€OHOMY IUIAHY 3,0 108
KonraktHas padora (KP): 10 36
Jlexunu (JIek) 1,0 36
IIpaktuueckue 3anstus (I13) - -
CamocTtositesbHasi pagora (CP): 1,0 36
Bujx koHTpOJISI: 324eT / IK3aMeH 1,0 IK3aMeH
(36)
Bunet yue6HO#M paboTh B 3ayeTHbIX B actpoHoOM.
eMHUIIAX yacax
OO0mas TPy10eMKOCTh IMCUMILINHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonrakTHas padora (KP): 1,0 27
Jlexmuu (Jlex) 1,0 27
[Ipaktuueckue 3austus (I13) - -
CamocTtositesabHnasi pagora (CP): 1,0 27
Bua koHTpoOJIA: 3a4eT / IK3aMeH 1,0 IK3aMeH
(27)

AnHOTauMs padoyeii MPorpaMMbl U CHUATLTHHBI
«KuHeTHKa reTeporeHHBIX MPOIECCOB B MPOM3BOACTBE YIJIEPOIHBIX MATEPHATIOB»
(b1.B./IB.14.2) (ounasi ¢popma)

Heab0 MUCUMINIMHBI — SIBIIIETCS PA3BUTHE y CTYAECHTOB HABBIKOB aHAJIM3a KUHETUYECKUX
3aKOHOMEPHOCTEM M IOCTPOCHUSI KHUHETHYECKMX MOJENEH TIETePOreHHbIX, TOINOXUMHUUYECKUX U
rerepodasHbIX peakiuii ¢ MPOBEPKOM MX aJeKBaTHOCTH Ha 0a3e MpeNCTaBICHUN O MEXaHU3Me PeaKIluii,
MPOTEKAIIMX C YYaCTHEM CTaJIUii MacCcONepeHOoca, U KHHETHYECKOro 3KCIEpUMEHTa B MPOU3BOJCTBE
YIJIEPOAHBIX MaTEPUATIOB.

B pe3yabrare u3ydyeHHs IMCHUILIMHBI 00Y4YalONIMICA M0 MPOrpaMmMe 0aKaJIaBpUAaTa T0JIKeH
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Obnaoams cnegyrommmu npodeccruonansubivu (ITK) koMmnereHnusamu:

CIOCOOHOCTBIO MJIAHUPOBATH U MPOBOJUTH (PU3MUECKHE U XUMUYECKUE SKCTIEPUMEHTHI, TPOBOAUTH
00paboTKy UX Pe3yabTAaTOB U OIIEHUBAThH MMOTPEIIHOCTH, BHIABUTATh TUIIOTE3bI U YCTAHABIMBATH TPAH UIIBI
UX NPUMEHEHMsI, IPUMEHSITh METO/bl MATEMaTHUYECKOI0 aHaIN3a U MOJEIUPOBAHUS, TEOPETUUECKOIO U
sKcrepuMeHTansHoro uccienoBanus (ITK-16).

FOTOBHOCTBIO MCI0JIb30BATh 3HAHUE CBOWCTB XUMUYECKHUX IJIEMEHTOB, COeIMHEHUI 1 MaTepHalioB
Ha WX OCHOBE JIJIs PeleHHs 3a/1a4 mpodeccruonanbHon aesreasnoctu (ITK-18);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSI OCHOBHBIX (PU3MUECKUX TEOPUM JJIsl PEIICHHS BOZHUKAIOIINX
bU3NYeCcKuX 3a/1a4, CAMOCTOSITENILHOTO MPpUOOpeTeHNs GU3NIESCKIX 3HAHHM, 111 TOHUMAaHHUS IPHUHITUIIOB
paboThl MPUOOPOB M YCTPOWUCTB, B TOM YMCIE BBIXOASIIMX 3a Mpelebl KOMIIETEHTHOCTH KOHKPETHOTO
nanpasnenus (I1K-19).

3HamMb.

—OCHOBHBIE TEOPHH FE€TEPOr€HHOr0 KaTaln3a;

—OCHOBHBIE MOJIENN TOMOXMMHUYECKUX MPOLIECCOB;

—OCHOBHBIE MOJIENH I'eTepo(a3HbIX MPOLIECCOB;

—MEeTOJIbl BBIOOpa oO0OiacTell MpPOTEKaHUS XHWMHUYECKHUX IMPOLIECCOB C YydacTHEM CTaauid
MaccolepeHoca;

—METOJIMKH TOCTAaHOBKM KHHETHMYECKOTO SKCIEPUMEHTAa [UIsl T€TePOreHHBIX, TOMOXUMHYECKUX U
rerepoda3HbIX peaKuii;

ymemu:

—BBIOMpPATh KUHETUYECKYIO0 00JacTh MPOTEKAHHS TOMOTE€HHBIX, T€TEPOr€HHBIX U TeTepoda3HbIX
pEeaKInii;

—IJIAHUPOBATh IIOCTAHOBKY OKCIIEPUMEHTa B KHHETHYecKoW u Aud(y3uoHHOM o00JacTax
MPOTEKAHUSI XUMUYECKOT 0 Mpolecca;

—MPOBOJUTH MaTEMAaTUYECKYI0 00pabOTKY pe3y/ibTaTOB KMHETUYECKOr O 3KCIEPUMEHTA U CTPOUTH
TUIIOTE3Yy O BUJE KHHETUYECKOr 0 YPaBHEHHMsI Ha SKCIIEpUMEHTAIbHOM 0a3ze;

—CTPOUTh THUIOTE3y O BHUAE MaTeMaTHMUYECKOH MOJeIM XMMHYECKOro mpoliecca Ha 0ase
KUHETHYECKOT0  OKCIIEPUMEHTa W TPEACTaBICHHH O MOJENM MaccoOOMEHHOro  Ipoliecca,
COIIPOBOXKIAIOILIETO PEAKIIHIO;

—OLIEHUBaTh AaJEeKBAaTHOCTh KHHETHYECKOTO YpaBHEHHS M KOPPEKTHPOBAaTb €ro B Ciydyae
HECOOTBETCTBHUS €r0 SKCIIEPUMEHTY;

enaoemsn:

—MEeTO/IaMH{ NIJIAHUPOBAHUSI OTHO(DAKTOPHOT O KHHETHYECKOI'0 IKCIIEPUMEHTA,

—crocobaMu  BBIOOpa KWHETHYeCKOH M Ju(@y3MOHHOH 00nacTeil MpOTEKaHUS XHUMHYECKOTO
mpolecca B pa3HbIX YCIOBUSAX €r0 MPOTEKAHMUS;

— OCHOBHBIMH METOJAMH MaTEeMaTHYeCKOH OOpabOTKM JSKCIEPHUMEHTAIBHBIX JaHHBIX H
MIPOBEPKU a/IEKBATHOCTH MOJIYYEHHBIX MOJIENICH C TOMOIIBIO CTAHIAPTHBIX KOMITBIOTEPHBIX MPOTPaAMM.

KpaTtkoe cogep:xanue TUCHUNITHHBI:

OCHOBHBIE THUIBI KUHETHYECKUX YPABHEHHH T'e€TEPOTreHHBIX, TOMOXMMHUYECKHX U rerepodasHbIx
MIPOIIECCOB MEepepabOTKN TOPIOYMX HMCKOMAEMBIX; MPUHLHUITBI BBIOOpa 00JacTell MpOTeKaHUs pPeaKIui,
[OCTPOEHUE KMHETUYECKHX MOJeNel Ha OCHOBAHUU HKCIEPUMEHTA B KMHETUYECKOM 00JIacTU C y4yeToM
IPEANoJaraéMoro MexaHrn3Ma peakluu, 1 IoCTpOeHNEe MaTEMAaTHYECKOW MOJIENIM XMMHUYECKOr 0 IIpolecca
C y4acTheM MacCOOOMEHHBIX CTaJHi.

O0beM yueOHOM AUCHUNITHHBI:

Ounas dopma:

Bubl yaeOHOM paboThI B 3ayerHBIX B akanem.
SIMHHIIAX Jacax

OO0mas TPy10eMKOCTb JUCHHILJIMHBI 110 Y4eOHOMY ILUIAHY 3,0 108
KonTakTHas pa6ora (KP): 1,0 36
Jlexumnu (JIek) 1,0 36
I[Mpaktuueckue 3ausatus (113) - -
CamocTtosiTesabHast padora (CP): 1,0 36
Buj koHTpOJIs: 3a4eT / IK3aMeH 1,0 JK3aMeH
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(36)

Bunel yue6HOM paboTh B 3aueTHBIX B actponom.
eIMHULIAX qyacax
O01masi TPy10eMKOCTh JUCHHUILINHBI 10 Y4eOHOMY IJIaHY 3,0 81
KonrakTHasi padora (KP): 1,0 27
Jlexruu (Jlek) 1,0 27
IIpaktuueckue 3ansatus (I13) - -
CamocrosTeabHas padoora (CP): 1,0 27
Bujx koHTpOJISI: 324eT / IK3aMeH 1,0 IK3aMeH
(27)

AHHOTauus padoyeii MPOrpaMMbl U CHUATTHHBI
«Pacuer anmapaToB XumMu4eckoii Texnosoruu Tonausa» (b1.B.JIB.15.1)

Heabio TMCHUNIMHBI — SBIISETCS Pa3BUTHE Y CTYAEHTOB HHKEHEPHO-TEXHOIOTNYECKIUX HAaBBIKOB
B TEXHOJIOTUU NIepepabOTKH TOILIMBA.

B pe3yabTare u3yueHus JUCHUILIMHBI 00ydalomuiicsi Mo nporpaMmMe 0akajlaBpuarTa J10JI2KeH:
Obnadams cnegyrommmu npodeccuonansubivu (I1K) komnerenmsamu:

FOTOBHOCTBIO MPUMEHSTh AHATUTUYECKUE U YHUCICHHbIE METOAbl PELIEHUS IIOCTaBICHHbIX 3314,
UCIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOIMH, MPOBOJUTH O0pabOTKY HMH(OpMalUu C
UCIOJb30BAaHUEM NPHUKIATHBIX MPOrPAMMHBIX CpPeACTB cdepbl MmpodecCHOHATBHONW N1eATENbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTMUM M 0a3bl JAaHHBIX B CBOEH MpoQecCHOHANTBHOI
o0acTu, MakeThl MPUKIAAHBIX MPOrpaMM AJis pacuera TEXHOJIOTMYECKHUX MapaMeTpoB OOOPYIOBAHHS
(IIK-2);

CIIOCOOHOCTbIO ~ IPUHHMMATh  KOHKPETHbIE  TEXHHYECKHME  pelleHuss Hnpu  pa3paboTke
TEXHOJIOITMYECKUX MTPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTHH C YUETOM 3KOJOTMUYECKUX
nocnenctBuii ux npumenenus (I1K-4);

CIOCOOHOCTBIO aHANIM3HPOBATh TEXHUYECKYIO JJOKYMEHTAIMIO, TOA0MpaTh 00OpyIOBaHUE,
TOTOBUTH 3as1BKU Ha MpuoOpeTeHue u peMoHT obopynoBanus (I1K-9);

CMOCOOHOCTBIO MPOBOAMTH aHAIU3 CHIPhs, MaTepHaoB U TOTOBOM MPOAYKIUH, OCYLIECTBISATH
OlIEHKY pe3yibTaToB aHamm3a (ITK-10);

TOTOBHOCTBIO MCMOJIb30BaTh 3HAHHE CBONCTB XMMHYECKHX 3JIEMEHTOB, COCIMHEHUI U MaTepuaioB
Ha UX OCHOBE TSI pellieHHs 3aa4 nmpodeccruonanbroi aesrensHoct (ITK-18);

TFOTOBHOCTBIO M3y4aTh HAyYHO-TEXHMUECKYIO0 MH(OpPMAINIO, OTE€UECTBEHHbBIN U 3apyOeXHbBIN OIBIT
no rematuke uccienosanus (I1K-20).

3HAMb:

—METO/Ibl MATEMaTU4YECKOT0 MOIETMPOBAHUS 1 pacieTa peakTOPOB;
—nuddepennmansHble ypaBHEHUS TEIUIONPOBOAHOCTH U KOHBEKTUBHOI'O TEIMIIOOOMEHA;
—nuddepeHnmanbHoe ypaBHEHHE KOHBEKTHBHOI'O IIEPEHOCA MAacChl B OMHAPHBIX CPEAax;
—pazaeneHye AMCTUIIIALM EN )KUAKIUX TOMOT€HHBIX CMECeH U CXKMIKEHHBIX ra30B;
—o011ue CBeAeHUs 0 Mpolieccax acopOLun U SKCTpaKLuu, MEMOpaHHBIX MTPOLIECCaX;
yMmemy:
—TPOTHO3UPOBATH ONTUMAJIBHOE TEXHOJIOTUYECKOE PEIICHHUE;
—BBIOpATh KPUTEPUU OLICHKH U ONTHMHU3AIINH;
—COCTaBUTh MAaTEMaTUIECKYIO MOEINb POIlecca;
—MPOU3BECTH PacueT MPOI[ECCOB B CUCTEME;
—COCTaBJIATh MaTE€pPUAJIbHBIN U TEIJIOBON OaJlaHCHI UM,
enademsn:
—METOJIaMH MaTEMaTHYECKOr0 MOJEIMPOBAHUS U pacyera armnapaToB;
—METO/IMKaMH OLIEHKH JO0CTOBEPHOCTHU PE3YJIbTATOB PacueTa;
—OCHOBAaMH pacyera Iede;
Kparkoe cogepikanue 1M CUMIIMHBI:
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MeTonuKu pacyeTa armapaToB B 00JIACTH TEXHOJIOTMU M 00O0pyaoBaHMs repepaboTku HehTH U
raza, CHocoObl mepepadoTkM HedTH M raza C I TOJYYCHHUS JKHIKOr'0, ra3000pa3HOro M
CHEIHMaJbHBIX BHJIOB TOILIMB, MCKYCCTBEHHOTO Ta3000pa3HOTO W JKHJKOTO TOIUIMBA, IMOJYIPOIYKTOB
XUMUYECKON MPOMBIIIICHHOCTH, Macel U APYTUX MPOAYKTOB HedTernepepaboTKu; B3aUMOCBS3H MEKITY
HayYHBIMU UCCIICIOBAHUSIMU U TIPOCKTUPOBAHUEM.
O0beM yueOHOMH TMCUUIIIMHBI:

Ounas popma:

Bunel yue6HO#M paboTh B 3aueTHbIX B akanem.
eMHUIIAX gacax
OO6uasi TPy10€eMKOCTb THCIHHIJIMHBI 110 Y4eOHOMY ILUIAHY 1,0 36
KonrakTHas padora (KP): 0,5 18
Jlexuun (JIek) - -
[Ipaktuueckue 3austus (I13) 0,5 18
CamocTtositesabHasi padora (CP): 0,5 18
Bua koHTpOJIS: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM
(Kypcosoii
MPOEKT)
Bunbl yaeOHolM paboThI B 3aueTHbIX B actponom.
SIMHUTIAX gacax
OO6masi TPy10€eMKOCTb THCIHHIJIMHBI 110 Y4eOHOMY ILUIAHY 1,0 27
KonrakTHan padora (KP): 0,5 13,5
Jlexuun (JIex) - -
[Tpaktuueckue 3anarus (I13) 0,5 13,5
CamocTtositesbHnasi pagora (CP): 0,5 13,5
Bupa xoHTpOJIA: 3a4eT / IK3aMeH 1,0 3auder ¢
OLICHKOM
(Kypcosoii
MPOEKT)
3aounas gopma:
Bunel yue6HO#M paboTh B 3aueTHbBIX B akanem.
eIMHUTIAX gacax
OO01masi TPY10eMKOCTh TUCIHUILINHBI 10 Y4eOHOMY MJIAHY 2,0 72
KonTakTHas padora (KP): 0,5 18
Jlexuunm (Jlek) - -
ITpaktuueckue 3ansatus (I13) 0,5 18
CamocrosiTtesanHas pagora (CP): 1,39 50
Bua koHTpoOJIA: 3a4eT / IK3aMeH 0,11 3auer ¢
OLIEHKOMH
(KypcoBoii
npoekr) (4)
Bunel yue6HO# paboTh B 3auetHbIX B actponom.
SIUHUTIAX gacax
OO6masi TPy10€MKOCTb THCIHIJIMHBI 110 Y4eOHOMY IUIAHY 2,0 54
KonrakTHas padora (KP): 0,5 13,5
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Jlexuunm (Jlek) - -
ITpaktnueckue 3ansatus (I13) 0,5 37,5
CamocrosiTesannas pagora (CP): 1,39 37,5
Bujx koHTpOJISI: 324eT / IK3aMeH 0,11 3auer ¢
OLICHKOM
(KypcoBoii
npoekr) (3)

AHHOTauus padoyeil MPOrpaMmMbl JUCHUATIHHBI
«Pacuer anmapaToB XHMHYeCKOil TEXHOJOTHH YriiepoaHbix MaTtepuainos» (b1.B.JIB.15.2)

Heabio TMCHUNIMHBI — SBISETCS Pa3BUTHE Y CTYJACHTOB HHXEHEPHO-TEXHOIOTNYECKUX HaBBIKOB
B TEXHOJIOTUHU MOJIy4YE€HUH YTIIEPOTHBIX MaTepUaIOB.

B pe3yabrare nzyveHnusi IMCUUILIMHBI 00y4al0UIUiics O NpPorpaMMe faKajaBpuaTa 10JKeH:
Obnadams cnegyrommumu npodeccruonansubivu (I1IK) komnerenuusmu:

TOTOBHOCTBIO NMPUMEHSATh AHAIIMTUYECKUE U YUCICHHBIE METO/bl PEIICHHS MTOCTABJICHHBIX 3a/a4,
UCIOJIb30BaTh COBpEMEHHbIE€ MH(OPMALMOHHBIE TEXHOJOTHH, MPOBOAUTH 00pabOTKy HHGpOpMAIUU C
UCIOJb30BAaHUEM NPHUKIATHBIX MPOrPaMMHBIX CpeACTB cdepsl mpodecCHOoHATbHON N1eATENbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTMM U 0a3bl JaHHBIX B CBOeH MpodeccnoHaIbHOU
o0actu, NaKeThl MPUKJIAAHBIX MIPOrpaMM Ajis pacuyeTa TEXHOJOTMYECKHX IapaMeTpoB 00O0pYOBaHUS
(IIK-2);

CIIOCOOHOCTbIO ~ IPUHHMMATh  KOHKPETHbIE  TEXHUYECKHWE  pelleHuss HOpu  pa3paboTke
TEXHOJIOTHYECKUX MTPOIECCOB, BHIOUPATh TEXHUUYECKHE CPEACTBA U TEXHOJIOTUHU C YIETOM IKOJIOTUYECKUX
nocaenctBuii ux npumenenus (I1K-4);

CIOCOOHOCTBHIO AHAIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOA0MpaTh 00OpyAOBaHUE,
TOTOBHTH 3a5BKU Ha MpuobpeTeHue u peMoHT ooopynosanus (ITK-9);

CIOCOOHOCTBIO MPOBOAMTH AHAIU3 ChIPbs, MATEPUAJIOB U T'OTOBOM MPOAYKIMH, OCYIIECTBIATH
OIIeHKY pe3yibTaToB aHamm3a (ITK-10);

TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHUE CBOWCTB XMMUYECKHX 3JIEMEHTOB, COCMHEHUN U MaTepUasoB
Ha UX OCHOBE UIsl pellieHHs 3aj1a4 nmpodeccuonanbHoit aesrensHoct (ITK-18);

TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHUECKYIO0 MH(OpPMAIHIO, OTE€YECTBEHHBIN U 3apyO0eKHBIH OMBIT
no rematuke uccienosanus (ITK-20).

3HAMb:

—METO/Ibl MATEeMaTUYECKOr0 MOIETMPOBAHNUS M pacyeTa peakTOpPOB;
—nuddepeHnmansHble ypaBHEHUS TEIUIONPOBOAHOCTH U KOHBEKTHBHOT'O TEINIOOOMEHa;
—nuddepeHnranbHOe ypaBHEHH € KOHBEKTHBHOIO IIEPEHOCAa MacChl B OMHAPHBIX Cpenax;
—pazjenieHrue TUCTHUILISALUEH KUJIKMX TOMOTEHHBIX CMECEH U CKUKEHHBIX Ta30B;
—o01ue cBeAeHUs O Mpolleccax acopOLUnu U SKCTPaKIuU, MEMOpPaHHBIX MIPOIIeccax;
ymemy:
—TPOTHO3UPOBATH ONTUMAJILHOE TEXHOJIOTUYECKOE PEIICHUE;
—BBIOpaTh KPUTEPHUH OLIEHKH M ONTUMHU3AIUY;
—COCTaBUTbh MaTEMaTHUYECKYIO0 MOJIENb IIPOLIEcca;
—IPOU3BECTH PacueT IPOLECCOB B CUCTEME;
—COCTaBJIATh MaTEPUAJILHBIN M TEINIOBOM OaJlaHCHI ITEYH,
e1adems:
—MEeTO/IaMHi MaTEMAaTHUYECKOT0 MOJICIMPOBAHMS U pacyeTa anmnapaTos;
—METO/IMKAMH OLIEHKH JOCTOBEPHOCTHU PE3YyJIbTATOB pacuera;
—OCHOBAaMH pacyera Meueu;
Kpartkoe cogep:xanue IuCHUIIHHBI:

MeTtoauku pacuera anmapaTtoB B OOJIACTH TEXHOJOTHH U 000pymoBaHHs TepepaboTku HedTH u
raza, CcrocoObl mMepepadOTKHM HePTH W Ta3a C I[eNbl0 MOJYYEHHUs KHJIKOro, ra3o00pa3HOro u
CeNHalbHBIX BUIOB TOILIUB, MCKYCCTBEHHOTO ra3000pa3HOTO M KUIKOTO TOIUIMBA, MOJIYHPOAYKTOB
XMMHYECKON MPOMBIIIJICHHOCTH, Macell U IpYruX MPOAYKTOB HedTernepepaboTKH ; B3aUMOCBSI3U MEKIY
HayYHBIMHU UCCIICIOBAHUSMHU U TIPOCKTUPOBAHUEM.
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O06beM yueOHO# TUCHUTITHHBI:
Ounas dopma:

Byl yaeOHOM paboThI B 3auyeTHBIX B akanem.
eMHUIIAX gyacax
O0mas Tpy10eMKOCTb JMCUMILINHBI 10 Y4eOHOMY ILIAHY 1,0 36
KonrakTHan padora (KP): 0,5 18
Jlexuunu (JIex) - -
[Tpaktuueckue 3ausartus (113) 0,5 18
CamocTtosiTesabHast pabora (CP): 0,5 18
Buja koHTpoOJIsi: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOM
(Kypcosoii
NPOEKT)
Bunel yuebHOM paboTsl B 3aueTHBIX B actponom.
eMHUTIAX gacax
O0uasi Tpy10€eMKOCTh IMCUMILIMHBI 110 Y4eOHOMY IIAHY 1,0 27
KonTaktHas padora (KP): 0,5 13,5
Jlexuunm (JIek) - -
ITpaktuueckue 3ansatus (I13) 0,5 13,5
CamocrositeabHas padota (CP): 0,5 13,5
Bujx koHTpOJIS: 324eT / IK3aMeH 1,0 3auer ¢
OLICHKOM
(Kypcosoii
MPOEKT)
3aounas hopma:
Bunel yue6HO#M paboTh B 3auetHbIX B akanem.
eMHUIIAX yacax
OO0uasi Tpy10€eMKOCTh JMCUMILINHBI 110 Y4eOHOMY IJIAHY 2,0 72
KonrakTHas padora (KP): 0,5 18
Jlexuunu (Jlek) - -
[Tpaktnueckue 3anstus (113) 0,5 50
CamocTtositesabHasi pagora (CP): 1,39 50
Bua koHTpOJIA: 3a4eT / IK3aMeH 0,11 3ayer ¢
OLlEHKOH
(KypcoBoii
npoekr) (4)

Bubl yaeOHOM paboThI

B 3aueTHBIX

B actponom.

SIMHUIAX yacax
O0masi Tpy10€eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY ILIaAHY 2,0 54
KonTakTHas pa6ora (KP): 0,5 13,5
Jlexumnu (JIek) - -
ITpaktuueckue 3anstus (I13) 0,5 37,5
CamocrositeabHas padora (CP): 1,39 375
Bua koHTpoOJIA: 3a4eT / IK3aMeH 0,11 3auer ¢
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OLlEHKOH
(KypcoBoii
npoekr) (3)

pakTuku (b2)

AnHOTauus padoyeii MPorpamMMbl U CHUATLTHHBI
«IIpakTHKA 10 OTY4YE€HHUIO IEPBUYHBIX NPO(eCCHOHATBHBIX YMEHUH H HABBIKOB, B TOM YHCJI¢
NePBUYHBIX YMEHHUI M HABBIKOB HAYYHO-HCCJIEI0BATeIbCKOM AeATeabHOCTH» (B2.B.01 (V)

Lenb AMCHUIUIMHBI — TMOJIyY€HUE CTyACHTAaMU OOMIMX MPEACTaBICHUH OO0 OCHOBHBIX BHJIAX
MOJIMMEPOB M MOJUMEPHBIX KOMIO3UIIMOHHBIX MaTEpPHAIOB Ha UX OCHOBE, 3HAKOMCTBO C XMMHUYECKOU
TEXHOJIOTHEH WX TMOJydeHHUs, a TAaK)Ke MOJIyueHUE MEePBUYHBIX MPOQECCHOHATBHBIX YMEHHI M HABBIKOB
MyTeM CaMOCTOSITEJIbHOTO TBOPYECKOIO BBHIITOJHEHHS 33124, TOCTaBJIEHHBIX MPOrpaMMON MPAKTUKH.

B pe3yabTaTe H3y4yeHHs] AUCHUILUINHBI 00y4 a0 IMiics 0 NporpaMMe 0aKajlaBpuaTa J10JIKeH

Obnadams cnegyromumu npogeccuonanrpruvimu (ITK) kommereHusIMu:

CIOCOOHOCTBIO MCIOJIB30BAaTh MpaBHJIa TEXHUKU O€30MacCHOCTH, MPOM3BOJICTBEHHON CaHUTapUH,
MOXKapHOW O€30MacHOCTH M HOPMBI  OXpaHbl TpyJda, W3MEpATh U OLEHUBATh IMapaMETPhI
MPOM3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albUIEHHOCTH W 3ara3oBaHHOCTH, IIymMa, M BUOpaIuw,
ocsenieHHocTH padounx mect (I[TK-5);

CIOCOOHOCTBIO HallaXXMBaTh, HAcTpauBaThb M OCYLIECTBJSITH MPOBEPKY OOOPYAOBaHUA U
nporpammubix cpezacts (ITK-6);

CIOCOOHOCTBIO TPOBOAUTH AHAIHM3 CHIPbS, MATEPUATIOB M TOTOBOH MPOIYKIMH, OCYIIECTBISATH
OLIEHKY pe3ysbTaToB aHamm3a (ITK-10);

CIOCOOHOCTBIO IIJIAHUPOBATh M NPOBOAUTH (PU3UYECKUE U XUMUYECKHE IKCIIEPUMEHTHI, ITPOBOANUTH
00paboTKy UX PE3YJIbTATOB U OLIEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bl M Y CTAHABIMBAThH TPAHUIIBI
UX NPUMEHEHUS, TPUMEHITh METO/bl MATEMATUYECKOr0 aHAIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
sKCrIepuMeHTanbHoro uccieaoanus (ITK-16);

TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHUE CBOWCTB XMMUYECKHUX 3JIEMEHTOB, COCAMHEHUN U MaTepUajoB
Ha UX OCHOBE JUTs PellleHus 3a1a4 mpodeccroHanbHoi aesrensHocTr (ITK-18);

TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHMSI OCHOBHBIX (M3WYECKUX TEOPUH ISl PELICHHs] BO3HUKAIOIINX
¢u3nyecKux 3a1ay, CaMOCTOSITEILHOIO MpUoOpeTeHns GU3NUECKUX 3HAHUM, 111 TOH UMaHHUs TPUHIIUIIOB
paboThl TPUOOPOB U YCTPOMCTB, B TOM YHKCJIE BBIXOMSIIMX 3a MPEeNbl KOMIIETEHTHOCTH KOHKPETHOT'O
nanpasieHus (I[TK-19);

TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHUYECKYIO0 MH(OpPMAINIO, OTCUECTBEHHBIN U 3apyOe KHBIA OMBIT
o rematuke uccienosanus (ITK-20).

3nams.

OCHOBHBI€ KJIACCHI OPraHUYECKUX COEANHEHU;

OCHOBHBI€ CITIOCOOBI U TEXHOJIOTMYECKUE MapaMeTpbl MPOU3BOACTBA U/UIIM CUHTE3a OPraHUYECKUX
COCIMHECHUI.

Ymemn:

OIpeneNaTh KJacc M Ha3HAUYEeHUE OPraHNYeCKOro COeAMHEHUs Mo popMyJie U 1o BUIY.

Braoems:

KOMILJIEKCOM TE€pBOHAYANBbHBIX 3HAHUW W TPEACTaBICHUH 00 OpraHu3aluyd MPOU3BOJCTBA
Pa3IMYHBIX OPraHUYECKUX COCIUHECHUI;

HaBBIKAMU M3JI0KEHUS MOJYyYEHHBIX 3HAHUW B BHJIE OTYETA O MPOXOXKICHUU MPAKTUKH, OMUCAHUS
UCXO/IHBIX MaTepHalioB, TEXHOJOIMYECKONM CXEeMbl IIPOM3BOJACTBA, KOHTPOJS KadyecTBa TIOTOBOM
NPOAYKLHUH.

Kpartkoe conepskanne JUCUMILUIUHBI:

VYyeOHast MpaKkTHKa MPOBOIUTCS B 4 ceMecTpe B (hOpMe TCOPETHUCCKUX 3aHATUH U DK CKYPCHIA.

1. O3HakoMJIeHHE C HCTOpUEH MPOM3BOJCTBA /WM MEepepabOTKU OpPraHMYECKUX COEAMHEHUH,
MCXOJHBIMH MPOAYKTAMU JIJISI UX TTOJTYYCHHUS.

Opranuyeckue BelIeCTBA M HMX MECTO B HCTOPUM dYesoBedecTBa. llepCcrneKTHBBI Pa3BUTHS
(GYHKIIMOHATBHBIX MATEPHAJIOB HA UX OCHOBE.

[Tocemenne TeMaTUYECKUX IKCIIO3ULIUI MYy3€€B U BBICTaBOK.
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2. Ilocemenne ASWCTBYIOMMX MPEANPUITAN 1O IPOU3BOACTBY MM MepepaboTKe MPOMEXYTOUHBIX
HIPOAYKTOB.

O3HakOMJIGHHE C OCHOBHBIMH TEXHOJOTMYECKUMHU CTaIusIMH U CIOCOO0aMH IPOU3BOJCTBA
OpPraHUYECKUX COCTUHEHUM, CBOMCTBAMH M3EIUNA U 00JIaCTAMH X TPUMEH CHUSI.

3. Os3HakOMJIEHME C MEPCIEeKTUBHBIMU HAay4YHbIMU pa3paboTKaMH B 00JIaCTH CO3/aHusi U
MPUMEHEHUSI HOBBIX OPraHWYECKUX COCIUHEHHUA pa3JIMYHOTrO Ha3zHauyeHus. llocemeHne HaydHBIX
nabopaTopuii kKadeap U 3HAKOMCTBO C OpraHu3alyeld paboThl B HCCIIC0BATEIBCKOM 1a00paToOpHH.

4. IToaroToBKa OT4YETa O MPOXOXKICHUN YICOHON ITPAKTUKH.

TpeboBanus, IpeabsIBIsIEMbIE K HATTMCAHUIO U TIPEICTABICHUIO OTYETA.

KonkpetHoe conepkanue yueOHON MPAKTUKU OMPENESETCA C YI€TOM BO3MOXHOCTEH U MHTEPECOB
Kadenpsl, OPraHu3yIIeH MPaKTHUKY, U MPUHUMAIOIICH OpraHu3allui.

O0beM yueOHOI npakTUKH (0YHAA U 32049Hasi popMbl):

. B 3auetnbix | B akagem.
Buner yue6HO#M paboTh !

SIMHUTIAX gacax
OO6masi TPy10€eMKOCTb TUCHUIJIMHBI 110 Y4eOHOMY TLUIAHY 3,0 108
CamocTtosiTeabHast padora (CP) 3,0 108
CaMocTosiTeIbHOE TIOJTyYeHHE U OCBOCHME 3HAHHM, yMEHUM 30 108
Y HaBBIKOB B COOTBETCTBUU C IIPOrPaMMOit ’
Bua uTOroBOro KOHTPOJISi: 3a49€T C OIEHKOM - -
B
N B 3adeTHbIX
Bunpl yaeOHOM paboThI aCTPOHOM.
SIMHUTIAX
gacax

OO6masi TPy10eMKOCTb THCHHUIJIMHBI 10 Y4eOHOMY IJIaAHY 3,0 81
CamocrositeabHas padora (CP) 3,0 81

CamocTosTenbHOE MOMYYEHUE U OCBOCHUE 3HAHUM, YMEHUU 30 81
1

1 HAaBBIKOB B COOTBETCTBUHU C HpOFpaMMOﬁ

Buja uTOroBOro KOHTPOJIsi: 3a4eT ¢ OLEHKOM — —

AHHoOTanusi padoyeii mporpaMmmbl TucuuIUInHbI « HayuHo-ucciaegoBarenbckas padora» (b2.B.02
(H)

Lean Hay4YHO-HCCJIE0BATEIbCKON PadoThl — hopMupoBaHUe MPO(HECCHOHATBHBIX KOMIIETEHIIUNA
MOCPEJCTBOM IIJIAHUPOBAHUS U OCYILUECTBICHHUS SKCIEPUMEHTAIIBHOM JEATEIbHOCTH Ha OCHOBAaHHUU
M3YYEHHBIX M CUHUIUIMH, B TOM YHCJIE CHEIHAIBHBIX, U CAMOCTOSITENIbHO N3YUYEeHHON HH(pOpMAIUH.

B pe3yabrare n3y4eHus JMCHUIIMHBI CTY/ACHT 10JIKEH:

Obnadams cnegyromumu npogeccuonanvruvimu (I1K) xkomnereHuusmu:

CIOCOOHOCTBIO TNIAHUPOBATH U MPOBOJIUTH (PU3UUECKUE U XUMHUUECKHE IKCIIEPUMEHTHI, TPOBOIUTD
00paboTKy UX Pe3yJbTATOB U OLICHUBATH NMOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl U YCTAHABIUBATH TPaHUIIBI
UX NPUMEHEHUS, IPUMEHATh METO/bl MATEMATUUYECKOr0 aHAJIM3a U MOJEIUPOBAHUSA, TEOPETUUECKOr O U
IKCriepuMeHTanbHoro uccienosanus (IK-16);

TOTOBHOCTBIO MTPOBOJUTH CTAHJAPTHBIC M CePTH(UKAIIMOHHBIC UCIIBITAHUSI MAaTEPUAJIOB, U3/ICIUN U
TexHonoruueckux nporeccos (ITK-17);

TOTOBHOCTBIO MCITOJIb30BAaTh 3HAHUE CBOWCTB XUMUYECKHUX DJIEMEHTOB, COSAMHEHUN M MaTepUAJIOB
Ha WX OCHOBE JIJIs PelIeHHs 3a/1a4 npodeccronanbaon aestensaoctu (ITK-18);

TOTOBHOCTBIO MCIOJIb30BATh 3HAHMS OCHOBHBIX (PU3MUECKHX TEOPHUH ISl pEIIeHUs] BOSHUKAIOMINX
bu3nYecKuX 3a/1a4, CAaMOCTOSITENILHOTO MPpUOOpeTeHNs GU3NIECKIX 3HAHHM, 1711 TOH UMaHUs TPUHIIUIIOB
paboThl IPUOOPOB U YCTPOMCTB, B TOM YHUCIIE BBIXOIAMIMX 33 MPEACIIbl KOMIIETEHTHOCTH KOHKPETHOTO
Hanpasnenus (I1K-19);

TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO MH(OPMAINIO, OTCUSCTBCHHBIM U 3apyOeKHBIN OIBIT
no rematuke uccienosanus (I1K-20).

3uams:
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MOPSZIOK OpraHu3alMK, IUIAHUPOBAHUS W IPOBEICHUS HAyYHO-HCCICIOBATEIbCKUX pPAabOT ¢
HCIIOJIb30BAaHUEM IOCJIEIHUX HAYYHO-TEXHUYECKUX JAOCTHIKCHHA B 00JIACTHU TOHKOTO OPraHUYECKOro
CHUHTE3a;

TEOPETUYECKUE OCHOBBI MOJYYEHHUS M MPUMEHEHHE HOBBIX MPOIYKTOB TOHKOTO OPraHUYECKOTO
CHHTE3a;

METOIbl U TOIXOIbl IO OIIEHKE CBOWCTB W XapaKTEPUCTUK HOBBIX MPOAYKTOB TOHKOTO
OpraHUYECKOro CUHTE3A.

Ymemn:

OCYIIECTBJISATh IMOHUCK, 0OpabOTKY M aHANIW3 HAYyYHO-TEXHHUYECKOH WH(OpMAIMU IO MPOQHIIIO
BBITIOJTHSIEMOW pabOThI, B TOM YHUCJIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

paboTaTh Ha COBPEMEHHBIX MPUOOpaxX U YCTAHOBKAX, OPraHU30BBIBATH MPOBEACHUE KCITEPHUMEHTOB
Y UCTIBITAHHH, TPOBOJIUTH X 00pabOTKY M aHATM3UPOBATH PE3YJIbTAThI;

MIPUMEHSTh TEOPETUYECKHUE 3HAHUS, TTOJIyUCHHBIE TPH U3YUCHUH €CTECTBEHHO -HAYYHBIX U CIUIUINH
JUTSL KHTEPIIPETAllMU SKCIIEPUMEHTAIbHBIX JAHHBIX.

Bnaoemy:

HaBBIKAMHU OOpPAIICHHUS C HAYYHOM M TEXHUYECKOW JIMTEPATypOod W BBICTPAMBAHUE JIOTHYECKUX
B3aUMOCBSI3€H MEXY Pa3TUYHBIMU JTUTEPATYPHBIMU UCTOYHUKAMU;

HaBbIKAMHM TIOCTPOCHUSI TPUUYUHHO-CIEACTBEHHBIX CBSI3€H MEXKIY OSKCIEpUMEHTAJbHBIMU U
TEOPETUYECKUMHU TaHHBIMU.

Kparkoe conep:kanue TUCUMIJINHBI:

B nporecce ocBOeHUS TUCIUTIIMHBI 00 y4aIOIIMIACS JOHKEH MOATOTOBUTD M MPECTABUTh K 3aIUTE
Hay4HO-MCClenoBaTelbckyo padory (HUP), BeimoIHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH H
TEXHUKH U COOTBETCTBYIOIIYIO BRIOpAaHHOMY HaIPaBJICHHUIO IMOJATOTOBKH U ITporpaMMe 00ydeHUsI.

B npencrasnennoii k 3amute HUP noipKHBI MOTYy4YUTh pa3BUTHE 3HAHUS M HABBIKH, MMOJTYy4YCHHBIC
o0ydJarommMcsi MPU OCBOEHUHW TMPOrpamMMbl OakajaBpuaTa, B TOM YHUCJE MPH U3YYEHUU CIHEUaTbHBIX
nucunruivH. [IpencraBiennas k 3amure HUP goimkHa comepkaTh OCHOBHBIE T€ OPETHUECKUE TTOJIOKEHUS,
9KCIEPUMEHTAJIbHBIC PE3YJIbTAThI, MPAKTUUECKHUE TOCTHKEHUS M BBIBOJIBI 11O paboTe.

O0beM Hay4YHO-HCCJIEI0BATEIbCKOM padoThI:

B 3auetHbIx
Buabl yueoHoii padoThl eIUHHIIAX B axaneu.
y gacax
OO0masi Tpy10eMKOCTh JUCHHUILINHBI 110 Y4eOHOMY IIaHy 3,0 108
KonrTakTHas pa6ora (KP) 2,0 72
[IpakTuyeckue 3aHATUS 2,0 72
CamocrosTesbHas padora (CP) 1,0 36
N 3a4eT ¢
Bu HTOroBOro KOHTPOJIsi: 3a4eT ¢ OLEHKOM - N
OlIeHKOIi
B 3auetHbIX B
Buasbl yueOHOM padoThI eANHULIAaX ACTPOHOM.
gacax
OO0masi TPy10eMKOCTb TUCHUIJIMHBI 110 Y4eOHOMY ILUIAHY 3,0 81
Kounrakthas padora (KP) 2,0 54
[IpakTHueckue 3aHATUS 2,0 54
CamocrositeabHas padora (CP) 1,0 27
. 3a4eT ¢
Buja HTOroBOro KOHTPOJIsi: 3a4eT ¢ OLEHKOii - N
OIIeHKO¥i
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AHHOTanus pado4yeil MPOrpaMmbl JMCUHIIHHBI
«IIpakTHKA MO MOJy4eHHI0 TPO¢eCCHOHAIBHBIX YMEHHUII U ONBITA NPO(PeCCHOHATBLHOM
aesiTeJIbHOCTH (TexHosoruvyeckas)» (b2.B.03(II)

Ilenb nNpakTHKH — TPAKTHUUECKOE H3YYEHHE TEXHOJIOIMUECKHUX LMKIOB IIPOU3BOJCTBA
OpPraHUYECKUX COEIMHEHUH M MaTepuajoB Ha HUX OCHOBE, CTPYKTYpbl NPEANPUATUS, METONOB U
O0COOEHHOCTEH YNpaBICHUs IPOU3BOJCTBEHHBIM mpoueccoM. @DopmupoBaHue y oOyyaromerocs
CIIOCOOHOCTH BOCIPOU3BOJUTH TEXHOJIOTMYECKHE MPOI[ECCHI IPOU3BOJICTBA OPIraHUYECKUX COSAMHEHUH U
MaTepUaoB HAa X OCHOBE, B COOTBETCTBUU C PETJIAMEHTOM.

B pe3yabTare n3y4eHHs1 JUCHHUILUINHBI CTYICHT A0JIKEH:

Obnadams cnegyromumu npogeccuonanrvruvimu (I1K) xkommereHusMu:

CMOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISITH TEXHOJNOTMYECKUIl TpoOllecC B COOTBETCTBUU C
periaMeHTOM U HCMHOJb30BaTh TEXHHUUYECKHE CpEACTBA Uil HM3MEpPEHHs OCHOBHBIX IapaMeTpoB
TEXHOJIOTHYECKOr0 MpoIiecca, CBOMCTB Chipbs u mpoaykiuu (ITK-1);

TOTOBHOCTBIO IPUMEHATh AHAJIUTUYECKHE M UYUCJICHHBIE METOJbI PEIICHUs IOCTaBJICHHBIX 3aJad,
UCIOJb30BaTh COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOIMH, MPOBOIUTH 00pabOTKYy HH(OpMAIUH C
UCIOJb30BAaHUEM IPUKIAJHBIX MPOIPaMMHBIX CpPEACTB cdepbl NpodecCHOHATbHON JEeATENbHOCTH,
UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOIMM U 0a3bl JaHHBIX B CBOEH Mpo(ecCHOHaIbHOU
o0acTu, NaKeThl MPUKJIAIHBIX IPOrpaMM JJi pacueTra TEXHOJOIMYECKUX MapaMeTpoB 00OpYyIOBaHUS
(IIK-2);

TFOTOBHOCTBIO HCIIOJIb30BaTh HOPMATUBHBIE JIOKYMEHTbl [0 KadecTBY, CTaHAApTU3ALUM MU
cepTU(UKALUN TMPOAYKTOB M M3JAENUH, SJIEMEHThl 3KOHOMMYECKOI'O aHaju3a B IPAKTUYECKOMN
nestensHocTr (TTK-3);

CIIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUYECKUE PELICHHs IPU pa3pabOoTKe TEXHOIOTHYECKUX
IPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEACTBA M TEXHOJOIMH C YUETOM 3KOJOIMYECKHX MOCIEACTBUN HX
npumenenus (I1K-4);

CIIOCOOHOCTBIO HCIIOJIB30BATh IMpaBHJa TEXHUKH OE30MacHOCTH, MPOHM3BOJCTBEHHOW CaHHUTapuH,
MOKapHOM O€30MaCHOCTM ¥ HOPMBI  OXpaHbl TpyJda, U3MEpPATh M OLEHUBATh IapaMeTpsl
MPOU3BOACTBEHHOIO0 MHUKPOKJIMMAaTa, YPOBHS 3albLICHHOCTH M 3ara3oBaHHOCTH, LIyMa, M BHUOpaunuw,
ocBerenHocTH pabounx mect (TTK-5);

CIOCOOHOCTBIO HallaXXMBaTh, HACTpauBaTh U OCYIIECTBISATh MPOBEPKY OOOpYIOBaHHUS W
nporpamMmHbix cpeacts (ITK-6);

CIOCOOHOCTBIO MPOBEPSITh TEXHUYECKOE COCTOSIHUE, OPraHU30BbIBATh MPO(HUIAKTHIECKHE OCMOTPBI
U TeKYLIUH peMOHT 000pyA0BaHuUs, TOTOBUTh 00OPY0OBaHNE K PEMOHTY U NIPUHUMATh 000py10BaHHUE U3
pemonTta (I1K-7);

TOTOBHOCTBIO K OCBOCHHIO M SKCILTyaTallii BHOBb BBOAUMOro obopynoBanus (I1K-8);

CIOCOOHOCTBIO ~ AHAJIM3MPOBAaTh TEXHUUYECKYIO JIOKYMEHTAlMI0, HOA0MpaTh 00OpyJOBaHUE,
TOTOBUTH 3a5BKHU Ha MpuoOpeTeHne u peMoHT obopynoBanus (I1K-9);

CIIOCOOHOCTBIO IPOBOAUTH AHAIM3 ChIPbsl, MATEPUAIOB U TOTOBOM HPOIYKIIMH, OCYIIECTBIISATH
OLIEHKY pe3ysbTaToB aHamm3a (ITK-10);

CIIOCOOHOCTBIO BBISABIAATH U YCTPAHATH OTKJIOHEHHS OT PEKHUMOB pPabOThl TEXHOJIOTHYECKOIrO
00opyIoBaHUs ¥ MapaMeTPOB TexHomorudeckoro mnpomuecca (IIK-11);

TFOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XUMUYECKUX AJIEMEHTOB, COCAMHEHUN U MaTepUaloB
Ha WX OCHOBE JIJIs pPeleHHs 3a1a4 npodeccronanbaom aestensaoctu (ITK-18);

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI OCHOBHBIX (DM3UYECKUX TEOPHUIl IS PEIICHUS BO3HHKAIOIIUX
du3MUecKuX 3a/1a4, CaMOCTOATEIBHOIO TPHOOpETEeH s (PU3MUECKUX 3HAHUH, I TOHUMaHUS IPUHIIUIIOB
paboThl MPUOOPOB M YCTPOUCTB, B TOM YMCIE BBIXOASIIUX 3a MPEAesibl KOMIETEHTHOCTH KOHKPETHOTO
Hanpasnenus (ITK-19);

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUUYECKYIO0 MH(OpMAIMIO, OTE€YECTBEHHbBIN U 3apyOeKHbBIN OIBIT
no rematuke uccienoanus (I1K-20).
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3nams.

TEXHOJIOTUYECKHE TMPOILIECCHl M OCHOBHOE TEXHOJOTMYECKoe 00OpyJoBaHHE, HCIOIb3yeMoe B
MIPOM3BO/ICTBE OPraHUYECKUX COCTUHEHUN U MaTEpPUAJIOB HA UX OCHOBE;

OCHOBHBIC TPHHIMIIBI, METOIbl W (HOPMBI KOHTPOIS TEXHOJIOTMYECKOro Mpolecca U KadecTBa
HPOIYKIIUU;

OCHOBHBIC HOPMATHUBHBIC JTOKYMEHTHI 10 CTAHAAPTU3ALMHU U CEPTUDUKAIIMNA TTPOAYKIIUH TIPS ITPUSTHIA
10 TPOU3BOCTBY MOHOMEPOB, OJIMMEPOB U MATEPHUAIIOB HA UX OCHOBE;

MpaBujia TEXHUKU 0€30MacHOCTH M MPOU3BOJCTBEHHOM CAaHUTAPUM, OPTaHU3AIMOHHYIO CTPYKTYPY
NPEIPUSATHSL.

Ymems:

HCIIOJIb30BaTh TEXHUUYECKUE CPENCTBA JJISI U3MEPEHHUSI OCHOBHBIX IAPAMETPOB TEXHOJOTHMYECKOIO
mpoIecca, CBOMCTB ChIPbS M MPOAYKIIMH MPEATPUATHI OpraHUuIECKOro mpoQuis;

aHAJM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, pPEaJM30BbIBATh HA TMPAKTUKE TpeOOBaHMS
HOPMAaTHUBHOM IOKYMEHTAaIIUH.

Braoemy:

METO/IaMH MTPOEKTUPOBAHUS TEXHOJIOTUUECKUX JIMHUH, MOAO00pa TEXHOIOTMYECKOTO 000pyAOBaHUS
Y yIPABJIEHUS TEXHOJOTMYECKUMH ITPOLIECCAMHU ITPOU3BOJCTBA;

CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJIOTMYECKUI TpoOIecC B COOTBETCTBUU C
periamMeHToM.

Kpartkoe conepskanue mpou3BOACTBEHHON NPAKTUKH:

[Ipon3BoaCTBEHHAs MPAKTUKA COCTOUT U3 ABYX 3TAMOB:

03HAKOMJIEHUE C TEXHOJIOTUSIMHU OPraHUYECKUX IMPOU3BOCTB;

MPAKTHYECKOE OCBOCHHUE TEXHOJOIMYECKHX IPOLECCOB U METOJOB MX KOHTPOJS Ha KOHKPETHOM
HPEANPUSATUN 110 IPOU3BOICTBY OPraHUUYECKHUX BEIIECTB (MHIMBHUAYaIbHOE 3aJ]aHUE).

a) O3HaKOMJIEHHE C TEXHOJOTHSIMHU MPOU3BOJACTB IMPOAYKTOB TOHKOI'O OpPraHMYECKOro CHHTE3a
OCYIIECTBISICTCSI B BHJIE SKCKYPCHI Ha MPEANPUSATUS COOTBETCTBYomIero mpoduisi. [Ipu mocermenun
OPEANpPUATUS U O3HAKOMIICHHH C €ro JAesSTelbHOCTHI0, OOydYaromIuiics JOKEH YCBOUTH MaTepuall,
HEOOXOAUMBIN AJIsI TOJTOTOBKH OTYETA MO MPAKTUKE.

OT4eT 1o NpaKkTUKE BKIIKOYAET:

- AICTOPUYECKYIO CITPABKY O MPEANPUSATUH;

- HOMEHKJIaTypy BbITYCKaeMON MPOAYKIUH;

- BUJIbI 1 HOPMBI pacxo/ia ChIPhEBBIX MaTEpPHAaJIOB;

- OIMCaHNE OCHOBHBIX TEXHOJIOTMYECKUX MEPENEIOB POU3BOJACTBA;

- METOJIbI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKUX MPOIIECCOB;

- MEPOIPHUATUS TIO YCTPAHECHUIO OTKJIOHCHHWH (HApyIIeHWH) PEKUMHBIX IMapaMeTpoB pabOTHI
000py/IOBaHUS M TEXHOJIOTUYECKHX ITPOI[ECCOB.

06) IlpakTHueckoe OCBOGHHME TEXHOJOTUYECKUX TMPOIECCOB HA KOHKPETHOM MPEIIPUITHU
00y4JaromMiicss OCYIIECTBJISIET B COOTBETCTBUHM C MHAMBHUIYaJIbHBIM 33JlaHUEM IO MPAKTHKE, KOTOPOE
BKJIFOYAET:

- U3yYEHHE aCCOPTUMEHTA BBIITYCKaeMOU MPOAYKIIMH, UX BUJIOB U MApOK;

- tpeboBanuss ['OCT P wm nppyrodi HOpMAaTHUBHOW JOKYMEHTAllMM K KadyeCTBY BBIITyCKaeMOM
NPOAYKIUU;

- U3Y4YEHUE CHIPHEBBIX MATEPUAJIOB U METOJIOB BXOJIHOTO KOHTPOJIS;

- HW3Yy4YEHUE MapaMeTPOB TEXHOJOTMYECKOrO IMpoIecca, MPEIyCMOTPEHHBIX B pErjaMeHTe, U
METOJIOB €r0 KOHTPOJIS;

- moapoOHOE omucaHWe BUAAa W TUNA OOOPYJOBAHMS IS OCYLISCTBICHUS KOHKPETHOTO
TEXHOJIOTMUECKOT0 MPOoLIecca;

- TEXHUKY 0€30MacCHOCTH U JeCTBUS pabovero rnepcoHasna Mmpu Ype3BblUaiHbIX CUTYaAIlUSIX.

[Ipu BBEIMONMHEHUHM WHAWBUIYAJIBHOTO 3aJaHUsl CTYJICHT JOJDKEH COOpaTh CBEICHUS IO CTPYKTYype
MPEINPUSATH S, METO/IaM YIIPaBJICHUS, CUCTEME COBITa TOTOBOW MPOYKIIUH.

O0beM NPOU3BOACTBEHHOM NPAKTUKY (0YHAasl , 3204Hast popMbI):

. B 3auetnbix | B akanem.
Buj yueOHoii padoThl

CIWHUII. qgacax
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OO6masi Tpy10€eMKOCTb THCIHIJIMHBI TI0 Y4eO0HOMY TLUIaHY 3,0 108
CamocTtositesabHasi padora (CP): 3,0 108
[Tocemienne NPEenNpPUATHI O TPOM3BOACTBY MPOIYKTOB 10 36
TOHKOT'O OPraHMYECKOr'0 CHHTE3a ’
PaboTa Ha npeAnpUsATHH 10 UHIUBHIYAIBHOMY 3a]1aHUIO 15 54
[TonroToBka U cnada oT4eTa MO MPAKTHKE 0,5 18
Bua HTOrOBOr0 KOHTPOJIsI: 3a4eT C OLEHKOI - -
B
. B 3aueTHBIX
Bua yueOHoii paGoThl aCTPOHOM.
€IUHUIL.

yacax
OO6masi TPy10€eMKOCTb TUCHUIJIMHBI 110 Y4eOHOMY TLUIAHY 3,0 81
CamocTtositesabHasi pagora (CP): 3,0 81
[Tocemenne mTpennpuATHA 1O TPOHU3BOACTBY MPOIYKTOB 10 97
TOHKOT'0 OPTraHUYeCKOTO CHHTE3a ’
PaboTa Ha npeaAnpUsATHH 110 UHIUBHUIYAIBHOMY 3a]1aHUIO 15 40,5
[TonroToBKa M cava oT4eTa MO MPAKTHKE 0,5 13,5

Buja uroroBoro KOHTPOJIA: 3a4€T C OLIEHKOM - -

AHHOTauus padoyeil MPorpamMmbl JUCHUATIHHbBI
«[pennunmiomuas npaktuka» (b2.B.04 (IT)

Lesb NIPAKTHKHU — 3aKpEIICHUE TEOPETHUECKUX 3HAHUH U MPAKTHYECKUX HABBIKOB, TIOJYYCHHBIX B
mporecce OO0ydeHHUs IO Mporpamme OakajaBpuaTa, MPHOOPETEHHE MPAKTUYECKOro OIbITa PabOThl C
UCTOYHUKAMHU HAYYHO-TEXHHYECKOW WH(OPMAIMK, OIBITA TOCTAHOBKH ¥ BBIIOJHEHHS HAay4YHO-
UCCIIEZIOBATETIHCKUX H TPOEKTHBIX 3a7]a4; OBJAJCHHE METONOJOTHeH M MeToJaMHu 00paboTKU
pe3ylbTaTOB HCCIENOBaHUs; CcOOp, MOATOTOBKA M aHAlM3 MaTepualioB MO TEMaTHKE BBITYCKHOM
KB (DUKALIMOHHON PabOoTHI.

B pe3yabTare npoxoikaeHus NpeIIUNIOMHO NPAKTUKH CTYEHT /I0JI2KEeH:

Obnaoams cnegyroummu npodeccruonansabiMu (ITK) komnerenusamu:

CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHUYECKHH IPOIECC B COOTBETCTBUU C
pErIaMeHTOM U HCIOJb30BaTh TEXHUYECKHE CPEICTBA I H3MEPEHUs OCHOBHBIX IapamMeTpoB
TEXHOJIOTHYECKOr0 Mpoliecca, CBOMCTB Chipbs 1 mpoxykiuu (ITK-1);

TOTOBHOCTBIO TTPUMEHSTh AHAIMTHYECKHE M YUCIICHHBIE METOJbI PEIICHHS MOCTABJICHHBIX 3ajad,
UCIOJIb30BaTh COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH, MPOBOJUTH 00pabOTKy HH(OpMaIuu C
UCIOJb30BAaHUEM NPHUKIATHBIX MPOrPaMMHBIX CpeACTB cdepsl MmpodecCHOHATbHON 1eATENbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM U 0a3bl JaHHBIX B CBOEil mpodeccHoHaTbHON
00JIacTH, MAKeThl MPUKIJIAQJAHBIX MPOrpamMM JUIs pacuera TEXHOJOTHYECKHX IMapamMeTpoB 000PYHAOBaHHS
(IIK-2);

CIIOCOOHOCTBIO MPUHIMATh KOHKPETHBIE TEXHHYECKUE PEHICHHs TIPU Pa3padOTKe TEXHOIOTHIECKUX
MPOIIECCOB, BRIOUPATh TEXHUYECKUE CPEICTBA U TEXHOJOTHU C YUYETOM JKOJOTMUECKUX MOCIENCTBUN MX
npumenenus (I1K-4);

CIOCOOHOCTBIO HCIIOJIB30BAaTh MpPaBHJIa TEXHUKU OE30MaCHOCTH, MPOU3BOJICTBEHHON CaHUTApUU,
MOXKapHOW OE30MacHOCTH UM HOPMBI  OXpaHbl TpyJda, U3MEpSATh H OLEHUBATh IapamMeTpsl
IPOU3BOJCTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH, IIyMa, M BHOpanuw,
ocserenHocTH pabounx mect (TTK-5);

CIIOCOOHOCTBIO HaJa)XMBaTh, HACTPaMBAaTh M OCYIICCTBJIATH NPOBEPKY OOOpYHOBaHHUS W
nporpammubix cpencts (ITK-6);

CIIOCOOHOCTBIO MPOBEPSITh TEXHUYECKOE COCTOSIHUE, OPraHU30BBIBATH TPO(QHUIAKTHI €CKUE OCMOTPHI
U TeKYIUH pEeMOHT 00OpyA0BaHUs, TOTOBUTH 00OPYIOBaHNE K PEMOHTY U MPUHUMATh 000pyI0BaHHE U3
pemonTa (ITK-7);

TOTOBHOCTBIO K OCBOCHHIO U SKCILTyaTallid BHOBb BBOAMUMOT0 obopynoBanus (ITK-8);

167



CIOCOOHOCTBIO  aHAJIM3UPOBATh TEXHHYECKYI0 JOKYMEHTAlMI0, NOoA0upaTh 000pyaOBaHuUE,
TOTOBHTD 3asIBKU Ha MpruoOpeTeHre u peMoHT odbopynoBanus (ITK-9);

CIOCOOHOCTBIO TPOBOAUTH aHAIHM3 ChIPbS, MAaTEPUAlOB W TOTOBOW MPOAYKLHHU, OCYLIECTBIATH
OLIEHKY pe3ysbTaToB aHamm3a (ITK-10);

CIOCOOHOCTBIO BBISIBJSITH U YCTPAHATh OTKJIOHEHUS OT PEXKUMOB paboOThl TEXHOJIOIMYECKOrO
000pyI0BaHUS U ITAPaMETPOB TeXHoIoruueckoro mporecca (ITK-11);

CIOCOOHOCTBIO TUIAHUPOBATH M MTPOBOAMUTH (PU3NYECKUE U XUMUYECKHE IKCIIEPUMEHTHI, TTPOBOIUTH
00paboTKy UX Pe3yJbTATOB U OLIEHUBAThH MOTPEIIHOCTH, BEIIBUTATh THUIIOTE3bI U Y CTAHABIUBAThH TPAHUIIBI
UX MPUMEHEHUS, TPUMEHITh METO/bl MATEMATHUYECKOT0 aHaJIM3a U MOJEIHPOBAHUS, TEOPETUUECKOTO U
9KCIepuMeHTanbHOro uccienoBanus (ITK-16);

TOTOBHOCTBIO NMPOBOJIUTH CTAHIAPTHBIE U CEPTU(HUKALMOHHbBIE UCIIBITAHUS MaTepHAIOB, U3EIUN U
TexHonoruueckux nporeccos (ITK-17);

TFOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COEIMHEHUN U MaTepUasoB
Ha UX OCHOBE JUIsI pellieHHs 3aja4 nmpodeccruonanbroi aesrensHoct (ITK-18);

TOTOBHOCTBIO MCIOJIL30BATh 3HAHMS OCHOBHBIX (DM3UYECKUX TCOPHUU JUISl PEHICHHS] BOZHUKAIOIINX
¢u3nyeckux 3a1ay, CaMOCTOSTEILHOT O MpUoOpeTeH s GU3NYECKUX 3HAHUI, A1 TOHUMaHUs MIPUHIIUIIOB
paboThl PHOOPOB U YCTPOMCTB, B TOM YHKCJIE BBIXOIAIIUX 32 MpeAesbl KOMIETEHTHOCTH KOHKPETHOI'O
nanpasienus ([1K-19);

TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHUYECKYIO MH(OpPMAINIO, OTEUECTBEHHBIN U 3apyOe KHBIA OMBIT
no rematuke uccienosanus ([1K-20).

3uams:

OCHOBBI OpraHU3alMU U METOJIOJIOTUIO HaYYHBIX UCCIIEOBAHMIA;

COBpEMEHHbIEC HAyYHbI€ KOHIICTIIIUY B 00JIACTH OPraHUYECKUX BELIECTB;

CTPYKTYpy ¥ METOABI YIPABICHUS COBPEMEHHBIM IPOM3BOJACTBOM TOHKOTO OPraHU4YecKoro
CHHTE3a.

Ymemn:

paboTaTh C HayyHbIMH TEKCTaMM, I10Jb30BAThCSI HAyYHO-CIIPABOYHBIM ammapaTtoM, o(opMIsiTh
pe3ybTaThl HAYYHBIX HUCCIEIOBAHUNL;

WCIOJIb30BaTh TIOJIyYCHHbIE TEOPETUYECKHE 3HaHUS MJIsI OCYUIECTBIEHUS TEXHOJIOTMYECKOIo
IIpoIecca B COOTBETCTBUHU C PErTIaMEHTOM;

UCIOJIb30BaTh TEXHUYECKHUE CPEACTBA JJII U3MEPEHHs] OCHOBHBIX MapaMEeTPOB TEXHOJOTHYECKOIO
poliecca, CBOMCTB ChIPbs U MPOAYKIIHH;

MPUMEHSATh AaHAJTMTUYECKHUE U YHCIICHHBIE METOJbl PelIeHHUs MOCTaBIECHHBIX 3a]ay, HCII0Ib30BaTh
COBpEMEHHbBIE NH(OPMaLMOHHBIE TEXHOJIOIMH, TPOBOAUTH 00pabOTKy MH(OpMAaILUU C MCHOJIb30BAHUEM
MPUKJIAHBIX TPOrPAMMHBIX CPEICTB cdepbl TPOPECCHOHANIBHON NEATEeNbHOCTH, UCIOJIb30BaTh CETEBbIC
KOMITHIOTEPHBIE TEXHOJIOTUU U 0a3bl TAHHBIX B CBOCH MPOPECCHOHATHPHON 00JIACTH, MAKEThl PUKJIATHBIX
porpamMm Jjisl pacuera TEXHOJIOIMUECKUX MapaMeTpoB 000 Py I0BaHHUSL.

Braoems:

HaBbIKAMHU CaMOCTOSITEIbHON HAy4YHO-HCCIIEIOBATEIbCKON 1eATEeIbHOCTH, pa0OThl C UCTOYHUKAMHU
Hay4yHOU MH(popMaIuy, pedpepupoBaHusl Hay4YHbIX yOIMKaLUI;

CIIOCOOHOCTHIO IPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MIPU pa3pabOTKe TEXHOJIOTHYECKUX
IPOLIECCOB, BBIOMpATh TEXHUYECKHUE CPEICTBA U TEXHOJIOIMH C YYETOM 3KOJIOTUYECKHX MOCIEACTBUM HX
MPUMEH CHUS;

HaBbIKAaMU TUIAHUPOBAHUS U MPOBeIeHUS (PU3NYECKUX U XUMUYECKUX IKCIEPUMEHTOB, IPOBEICHUS
00pabOTKK MX PE3YIHTATOB U OIEHKH ITOTI'PEIIHOCTH.

Kparkoe coaep:xanue npeIunJIOMHOA MPAKTHKHA

Tematuka nperIUIUIOMHOM HpPaKTHKU CTYACHTOB OakajaBpuaTa OIpelessieTcs TEMaTUKOM HX
BBIMYCKHOM KBaJU(UKALMOHHONW PabOThl U MOXKET HPOBOAMUTHCS B HAYYHO-HCCIEIOBATEIBCKOM HIIU
MPOeKTHOM (opmaTe (TP BBITOJIHEHUH HAYYHO-HCCIENOBATENBCKON MM PACUYETHO-TIPOSKTHOW padOThI
COOTBETCTBEHHO).

[IpenaumiioMHass TMpakTUKa CTYJCHTOB, BBHIMOJHSIONIMX HAaYYHO-HCCIEAOBATENbCKYI0 paboTy,
IPOXOJUT B HAYYHBIX JTAOOPATOPUSIX, TEXHOJOTHYECKUX MOJpa3/ieIeHUsIX, HH(OOPMAIIMOHHBIX IEHTpax
Hay4YHO-MCCJIEIOBATEIFCKON OpraHu3alluy WK B JIabopaTtopusax BeImyckaromieid kadenpsl PXTY um. /1.
U. MenneneeBa. CTyAeHTbI 3HAKOMSTCS € TeKyIled paboToil mabopatopuu, OCBauBalOT METObI CUHTE3a
MOJIMMEPHBIX MaTEpUAJIOB, MPOBOISAT OTAENbHbIE (PU3UKO-XUMHUYECKUE U TEXHOJOIMYECKUE UCIBITaHUS,
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OpuoOpEeTaroT HABBIKM IOMCKAa HAyYHO-TEXHMYECKOW HH(opMarmuu M paboThl ¢ 0a3aMu JIaHHBIX,
y4acTBYIOT B 00pabOTKe pe3yabTaTOB UCCIEA0BAHUS U MOATOTOBKU UX K IyOIMKaLUu.

IIpennumioMHass IpakTHKa CTYAEHTOB, BBINOIHAIOIIMX PAaCYETHO-IIPOEKTHYIO BBIITYCKHYIO
KBJIM(UKALMOHHYIO pPaboTy, MPOXOAUT B TMPOM3BOACTBEHHBIX I[€XaX W TEXHUYECKUX OTAeIax
IPOMBIIUIEHHOTO npeanpusaTusa. CTyIeHTbl 3HAKOMATCA CO CTPYKTypOW MNPEANpUATHS, HOPMATUBHO-
TEXHOJIOTHYECKON JTOKYMEHTAllMeH, perilaMeHTaMH IPOU3BOJACTBA, M3Y4alOT CHUCTEMY MEHEIKMEHTA U
KayecTBa MpOoAyKIuu. OCHOBHOE BHMMAaHHUE yAESIeTCs MPAKTUYECKUM BOMpocaM (PYHKIIMOHUPOBAHUS
TEXHOJIOTMUECKUX JIMHUM MNPOM3BOJICTBA MPOAYKLUMH, MpoOjieMaM JAWarHOCTUKH Opaka TOTOBOM
OPOAYKIMM ¥  MEpPONPHATHSIM IO €ro yCTPaHEHHWI0, BONPOCAM HHTCHCHU(HKAIMKU  pabOThI
TENJIOTEXHUYECKUX arperaTos.

Bo BpeMs npoxoxkeHust NpeJAUIIOMHON MTPAKTUKU CTYIEHTHl COOUPAIOT MaTepHallbl IO TEMaTUKE
BBIITYCKHOM KBaJM(UKALMOHHON pabOoThl, aHAM3UPYIOT UX, HAMEYAIOT OCHOBHBIEC HAIIPABJICHUS U 3aJ]aul
pa0oThl, BIpa0aTHIBAIOT METOAOJIOIMIO PELICHHSI 3TUX 3a1a4.

O0bem npeIMIJIOMHON MPAKTHKY (0YHAsA, 3204HasA POpPMBbI):

B 3adeTHBIX
Bunsl yae6HoM paboThI eTUHUIIAX B axaneu.
i gyacax
O0mas TPya0eMKOCTh NMPAKTUKU MO Yy4eOHOMY 9.0 304
ILUIAHY '
CamocrosiTesbHas padora (CP) 9,0 324
Bujx KOHTpPOJISL: 3a4€T ¢ OLEHKOM - -
B 3aueTHbIX
. B actponom.
Bupl yaeOHOM paboThI eIUHULIAX
gyacax
O0mass TPy10eMKOCTh NPAKTUKHU MO Yy4eOHOMY 90 243
IUIAHY '
CamocTtosiTeabHasi padora (CP) 9,0 243
Bujx KoHTpOJIsI: 324eT ¢ OLEeHKOM - -

I'ocynapcrBennas urorosasi arrecrauus (b3)

AHHOTauus padoyeil MPporpaMMbl M CHUIIHHBI
«3ammuTa BBINYCKHOI KBaTu(puKkannonHoii paéorsn» (53.5.01)

Ilenb rocynapcTBeHHOH  MTOroBOM  arTecTalMM — OOBEKTUBHAs  OLEHKA  ypOBHS
cOpMHUPOBAHHOCTH OOILIEKYIbTYPHBIX, 00IIENPO(hecCHOHATBHBIX U MPO(ECCHOHATBHBIX KOMIETEHIINH
BBIITYCKHMKA YHUBEPCUTETA, €0 TOTOBHOCTH K BBIIIOJIHEHUIO MPO(ECCHOHATBHBIX 3a1a4.

BbinyckHuK, OCBOMBIIMI NporpaMmy OakajaBpuara, J0JKeH 00JajaTh CcjelyluuMu
00IIEeKYJIBTYPHBIMH KOMIICTCHIMAMM:

CIOCOOHOCTBIO ~ HCIIOJIB30BAaTh  OCHOBBI  (uiocopckux  3HaAHUU  uid  (HOPMUPOBAHUS
MEpOBO33peHy eckoit mo3unuu (OK-1);

CIIOCOOHOCTBIO AHAJIM3MPOBATH OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HCTOPUYECKOT'O PA3BUTHUS
obrectBa 11 popmupoBanus rpaxkaanckoi mosunuu (OK-2);

CIIOCOOHOCTBIO ~ HMCIIONIB30BaTh OCHOBBI 3KOHOMHUYECKMX 3HAaHUM B  pas3auuyHbIX  cdepax
xusuenestenbuoctu (OK-3);

CIOCOOHOCTHIO MCIOIb30BaTh OCHOBBI MMPABOBBIX 3HAHUN B pazanuHbIX cepax nesrenpHoctu (OK-
4);

CIIOCOOHOCTBIO K KOMMYHHUKAIIMU B YCTHOW M MHCHMEHHOW (OpMax Ha PYCCKOM M MHOCTPAHHOM
SI3bIKAX JUIsl PEIICHHUS 33/1a4 MEXJIMYHOCTHOTO U MEXKKYJIbTypHOTr0 B3aumoaeicteus (OK-5);
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CIIOCOOHOCTBIO pab0TaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCIPHUHHMMATH COLMAJIbHBIC, STHUYECKHE,
KOH(eCCHOHAIbHBIC U KYJIbTYpHBIC pazinuus (OK-6);

CIIOCOOHOCTHIO K CaMOOpraHu3aIuu 1 camooodpazosanuio (OK-7);

CIIOCOOHOCTBIO HMCITOJIB30BAaTh METOABI M1 MHCTPYMEHTHI (PU3NYECKON KYIBTYpBI ISl 00eCcredeHHs
MOJTHOIICHHOM COIMabHOM U npodeccruonanbHoi aesteapaoctu (OK-8);

CIIOCOOHOCTBIO MCIIOB30BATh NPHEMbI OKa3aHUS MEPBOM IMOMOIIN, METOIBI 3aIIUTHI B YCIOBHSIX
ype3BbIYaiHbIX cuTyanuid (OK-9).

BbimyckHMK, OCBOMBIIMM mporpammy OakanaBpuara, JOJDKEH 00JazaTh  CISIYIOIUMHU
o0menpogecCHOHAIbHBIMHM KOMIIETEHIIUSIMU

CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOH AYYHBIX M CIUTUINH
B ipodeccronanproit nesrenpaoctr (OITK-1);

TOTOBHOCTBIO ~ HCIIONB30BaTh 3HAHWS O COBPEMEHHOW  (M3WUYECKOH KapThWHE  MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIIECTBA Ui TOHMMAHUS OKPYXaIOIIEro
mupa u sBienuit npupoast (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS O CTPOCHWUHM BEIIECTBA, NPUPOJEC XUMHUYECKOW CBS3U B
Pa3MYHBIX KJACCaX XMMHUYECKUX COCIAWHEHHWH [JIsi TOHMMAaHUs CBOWCTB MaTEpHAJIOB M MEXaHH3Ma
XHMHUYECKHX ITPOIIECCOB, TPOTEKAIONINX B OKpykaromem mupe (OIIK-3);

BJIAJICHUEM IIOHUMAaHMs CYIIHOCTH U 3HAa4eHUs HUHPOpPMALMU B Pa3BUTHM COBPEMEHHOIO
UH(POPMALIMOHHOTO OOIIECTBA, OCO3HAHMS OMACHOCTH W YIPO3bl, BO3HUKAIONMX B 3TOM IIPOLECCE,
CIOCOOHOCTBIO COOJIOAATh OCHOBHBIE TpeOoBaHUS HH(POPMALMOHHOM Oe€30MacHOCTH, B TOM YHCIE
3anMThl rocyaapctBeHHoi Taiiubl (OITK-4);

BJIaJICHHEM OCHOBHBIMM METOJaMHM, CIOCO0AMHU U CPEACTBAMU IOJIy4YEHUs, XpaHEHUs, IepepaboTKH
nH(popManuy, HaBbIKAaMU pabOTHI ¢ KOMITBIOTEPOM KaK CpecTBOM ynpasinenus uHpo pmarmeit (OITK-5);

BJIaJICHHEM OCHOBHBIMM METOJAMM 3alUThl NPOU3BOACTBEHHOI'O IIEPCOHANAa M HACEJICHHUS OT
BO3MOXKHBIX TIOCIIC/ICTBHI aBapHii, karactpod, cruxuitibix oencrauii (OITK-6).

BbinyckHUMK, OCBOMBIIMK NporpamMmy OakanaBpuara, JOJDKEH 00ja1aTh NpPo(ecCHOHAIbLHBIMH
KOMIIETEHIIUSIMH, COOTBETCTBYIOIMMH BHJAM HpPOPECCHOHATBHON JEATEIFHOCTH, Ha KOTOpBIC
OpPHUEHTHPOBaHa IporpamMMa OakagaBpuara:

CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTMUYECKHH IpOIecC B COOTBETCTBUHU C
pErIaMeHTOM U UCIOJb30BaTh TEXHUYECKHE CPEICTBA s HM3MEPEHUs OCHOBHBIX IapaMeTpoB
TEXHOJIOTHYECKOr0 Mpoliecca, CBOMCTB Chipbs 1 mpoaykuuu (ITK-1);

TOTOBHOCTBIO MPUMEHSTh aHAJIUTHYECKAE W YHCICHHBIC METOJbI PEUICHUs MOCTaBJICHHBIX 3aJad,
UCIIOJIb30BaTh COBPEMEHHbIC HH(DOPMAIMOHHBIC TEXHOJOTHH, MPOBOIUTH 00pabOTKy WH(pOpMAaluu C
UCIIOJIb30BAaHUEM TPHUKIATHBIX IMPOrPaMMHBIX CpeAcTB cdepsl MpodhecCHOHANBHONW e TeNbHOCTH,
UCTIOJIb30BAaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJOIMHM M 0a3bl JaHHBIX B CBOCH NpodeccHOHATBHOM
00J1acTH, MAKeThl MPUKIAJAHBIX MPOrpaMM Ul pacdeTa TEXHOJIOTHMYECKHX MapaMeTpoB 000pYHIOBaHHS
(TIK-2);

TOTOBHOCTBIO MCIIOJB30BaTh HOPMATHBHBbIE JIOKYMEHTbl [0 KadecTBY, CTaHAApPTU3ALUU MU
cepTU(UKALUN TMPOLYKTOB M M3JAENUN, SJIEMEHThl SKOHOMMYECKOrO aHaju3a B IPaKTUYECKOil
nestenpHocTr (TTK-3);

CIIOCOOHOCTBIO MPUHIMATh KOHKPETHBIE TEXHUYECKUE PEHICHHs TIPU Pa3padO0TKe TEXHOIOTHIECKUX
IPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEACTBA M TEXHOJOIMH C YUETOM DKOJOTUYECKUX MOCIEACTBUI UX
npumenenus (I1K-4);

CIIOCOOHOCTBIO HCIIONB30BaTh MpaBWila TEXHUKH OE30IaCHOCTH, NMPOU3BOJICTBEHHON CaHUTApPHH,
NOXapHOIl 0e30maCHOCTM M HOPMBI  OXpaHbl Tpyla, H3MEpATh U OLEHUBATh IapameTpbl
IIPOU3BOJICTBEHHOTO MHUKPOKIIMMATa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH, IIymMa, W BUOpAIlHH,
ocselenHoctr pabounx mect (TTK-5);

CIIOCOOHOCTBIO HaJa)XMBaTh, HACTPaMBAaTh M OCYLIECTBJIATH NPOBEPKY OOOPYHOBaHHUS W
nporpammubix cpencts (ITK-6);

CIIOCOOHOCTBIO MTPOBEPSITh TEXHMUECKOE COCTOSIHUE, OPraHU30BbIBATH MPO(UIAKTHIECKAE OCMOTPHI
U TeKYLMH pEeMOHT 000py0BaHuUs, TOTOBUTH 00OPYI0BaHNE K PEMOHTY U NIPUHUMATh 000py10BaHHE U3
pemonTa (ITK-7);

TOTOBHOCTBIO K OCBOCHHIO U SKCILTyaTallud BHOBb BBOAUMOT0 obopynoBanus (ITK-8);

CIOCOOHOCTBIO ~ AaHAJIM3MPOBATh TEXHUUYECKYIO JIOKYMEHTAlMI0, NOoJA0UpaTh 00OpyJdoBaHHE,
TOTOBUTBH 3asBKU Ha MpHoOpeTeHne u peMoHT obopynoBanus (I1K-9);
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CIOCOOHOCTBIO TPOBOAUTH aHAJIHM3 ChIPbS, MAaTEPUANOB W TOTOBOW MPOAYKLHHU, OCYLIECTBIATH
oLeHKY pe3yabTatoB aHanu3a (ITK-10);

CIOCOOHOCTBIO BBISIBJSITH M YCTPAHATh OTKJIOHEHUS OT PEKHUMOB padOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS U TTAPaMETPOB TeXHoIoruueckoro mporecca (ITK-11);

CIOCOOHOCTbIO IIJIAHUPOBATh U MPOBOAUTH (PU3NYECKUE U XUMUYECKUE IKCIIEPUMEHTBI, IIPOBOIUTh
00paboTKy UX Pe3yJbTaTOB U OLIEHUBAThH MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U Y CTAHABIUBATH TPaHUIIbI
UX MPUMEHEHHs], TPUMEHITh METOJbl MATEMATHUYECKOr0 aHAINM3a U MOJEMPOBAHUs, TEOPETHUECKOTO U
sKCIepuMeHTanbHoro uccieaoanus (ITK-16);

TOTOBHOCTBIO MPOBOJUTH CTAHIAPTHBIC U CEPTH(HUKAIMOHHBIC UCTTBITAHUS MAaTEPHAIIOB, U3ICIUN U
TexHonoruueckux nporeccos (ITK-17);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHHE CBOMCTB XUMHYECKHX 3JIEMEHTOB, COEIMHEHUN U MaTepuasioB
Ha UX OCHOBE JUIs pellleHus 3a1a4 npodeccuonaipHoit aesrensHoctr (ITK-18);

TOTOBHOCTBIO MCIOJIL30BATh 3HAHMS OCHOBHBIX (DM3UYECKUX TCOPHUU JUISI PEUICHHS] BOZHUKAIOIINX
bU3NYIEeCKUX 3a/1a4y, CAMOCTOSITEIILHOTO MPUOOpeTeHHs GU3NICCKIX 3HAHUM, 1711 TOH UMaHUS TPHHIIAIIOB
paboTHl IPUOOPOB U YCTPOMCTB, B TOM UYUCJIE BHIXOAAIIUX 3a MPEAEIbl KOMIETEHTHOCTH KOHKPETHOIO
Hanpasnenus (ITK-19);

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHUECKYIO0 MH(OpMaIMIO, OTE€YECTBEHHBIN U 3apyO0esKHBIH OMBIT
no Tematrke uccienoBanus (ITK-20).

3aBepmiaomM  dTarnoM oOydeHHss 1o HampaBieHuto mnoaroroku 18.03.01 Xumuueckas
TexXHoNorust, mpopuimo «TexHOIOrusI TOHKOI0 OPraHUYECKOTO CHHTE3a» SIBISIETCS 3allUTa BBIITYCKHOU
KBaTM(PUKALIMOHHOM paboThl OakanaBpa.

B pesynbraTte mpoXOXkKAEHUS TOCYAApCTBEHHOW MTOTOBOM aTTecTalMu (BBIMOJHEHUS BBITYCKHOM
KBaJIM(DUKAIIMOHHON PabOThI) CTYIEHT OJKEH:

3Hams.

MOPSIIOK  OpraHu3alluy, IUIAHUPOBAHUS M IPOBEJEHHUS HAyYHO-UCCIIE0BATEIbCKUX padoT c
UCIOJIb30BaHUEM ITOCIETHUX HAYyYHO-TEXHUUECKUX JOCTH)KEHUN B JaHHON 00J1acTy;

(U3HMKO-XMMHUYECKUE OCHOBBI CHHTE3a MOJMMEPOB U IPUMEHSATh 3T 3HAHUS Ha MPAKTHKE;

OCHOBHBIE TPeOOBaHUS K MPEICTABICHUIO PE3YIbTaTOB MPOBEACHHOIO HCCIEJOBAHHUS B BHJE
Hay4YHOI'O OTYETa, CTAThU UJIM JIOKJIaja.

Yumemn:
CaMOCTOSATEIILHO BBISBIISITh MEPCIEKTUBHBIC HATIPABJICHUS HaYYHBIX HCCIICIOBAHUM, 00OCHOBBIBATH
aKTyaJbHOCTbD, TEOPETUYECKYIO u MPaKTHYECKYIO 3HAYMMOCTh poOJIEMBI, MPOBOIUTH

SKCIEePUMEHTaJIbHBIE UCCIIEOBAHMS, aHAIM3UPOBATh M UHTEPIPETUPOBATH MOyUEHHBIE PE3YIbTAThI;

OCYIIECTBIATh IIOMCK, OOpPabOTKY M aHaJu3 HAy4YHO-TEXHHMYECKOM HH(OpMalLuu 10 TeMme
BBITNOJHAEMOM pabOThI, B TOM YUCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

paboTaTh Ha COBPEMEHHBIX MpHOOpax, OPraHU30BHIBATH MPOBEACHHUE OSKCIEPUMEHTOB H
UCTIBITaHU, TPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBAThH PE3yJIbTATHI.

Bnadems:

METOAOJIOTUEN U METOAMKOW MPOBENCHUS HAy4YHBIX MCCIENOBAaHUI; HaBBIKAMH CaMOCTOATEIbHOU
Hay4yHO! U MCCIIE0BAaTEIbCKOM pabOThI;

HaBbIKAMU pPabOThl B KOJUIEKTUBE, IUIAHUPOBATh W OPraHM30BBIBaTh KOJUIEKTHBHbIE Hay4yHbIE
UCCIIEZIOBAHUS; OBJAJ€BaTh COBPEMEHHBIMM METOAAMM HCCJIEIOBaHUS M aHaju3a IIOCTaBJICHHBIX
pooJeMm;

CIIOCOOHOCTBIO pelIaTh MOCTaBJIEHHBIE 3aJaud, MCIIONb3YyS YMEHMS M HAaBBIKM B OpPraHU3aLUU
HAYYHO-UCCIIE0BATEIbCKUX U TEXHOJIOIMYECKHX paboT.

Kparkoe conep:xanne rocy1apCTBeHHOM UTOTOBOM AaTTeCTAIUM:

l'ocynapctBeHHass wuToroBasi arTecranus oOydalomuxcss B (QopMe 3alMThl  BbITYCKHOI
kBasm¢pukannonHon pabotel (BKP) mnpoBomuTcs rocyaapcTBeHHON SK3aMEHAlMOHHOM KOMHCCHEH
(I'SK).

3ammTa BBITYCKHOW KBaJIM(DUKAIIMOHHOW pabOTHI SBISETCS 00S3aTENbHON MPOIENyPOil UTOTrOBON
rOCYJJapCTBEHHOW aTTECTAllMU CTYJIEHTOB BBICIIMX Y4EOHBIX 3aBEeCHHH, 3aBepIIAIOIIUX OOyueHHE IO
HAIpaBJICHUIO MOJATrOTOBKM OakanaBpuata. OHa MpPOBOIUTCS MyOIMYHO Ha OTKpbITOM 3acenaHuu ['OK
COIJIACHO YTBEP)KJICHHOMY JI€KaHATOM rpaduKy, Ha KOTOPOM MOTYT IPHCYTCTBOBATh BCE K eENa0IIHe.

Martepuasbl, peicTaBiisieMble K 3alUTe:

- BBIITYCKHAsI KBAM(HUKAIIMOHHAsE paboTa (MOsICHUTEIbHAS 3aIHCKa);
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- 3a7aHue Ha BeinojHeHne BKP;

- 013bIB pykoBoautesisi BKP;

- peuen3us Ha BKP;

- mpe3eHTauus (pa3gaTouHblil MaTepua), MOANKNCaHHAs PYKOBOIUTENIEM;

- OKJIaJ.

B 3amaun ['DK BxomaT BbISIBIEHHE TOATOTOBJICHHOCTH CTyAEHTa K TPOodhecCHOHAILHOM
JESITEIbHOCTU U MIPUHATHE PEIICHHUS] O BO3MOXKHOCTH MPUCBOCHUS eMy KBanu(UKauu «OakanaBpy.

Pemenne o mpucyXIeHUU BBIMTYCKHUKY KBaJIU(HUKAIMN «OakalaBpy» MPUHUMAETCS Ha 3aCEHaHHUU
I'DK npocTbiM OONBIIMHCTBOM IIPU OTKPHITOM TOJOCOBAHWM HWJIEHOB KOMHCCHM Ha OCHOBAaHHMHU
pe3yabTAaTOB MTOrOBBIX HCIBITAHUN. Pe3ynbTaTel OMpENeNstOTCS OLIEHKAMH «OTJIMYHO», «XOPOIIOY,
«YAOBJIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIILHO.

OO6yuaromuiics ©MeeT MpaBo MOJAaTh B ale/UIALMOHHYI0O KOMUCCHIO alleJUIALUI0 O HapYyIIeHUH, 110
€ro MHEHUIO, YCTaHOBJICHHOW MPOLENYPHI 3AIUTHI

4.00beM rocy1apcTBEeHHOI UTOTOBOI aTTeCTAIlUM.

l'ocynapcTBeHHass UTOroBasi aTTeCcTalds MPOXOTUT B 8 cemecTpe Ha 0a3e 3HAHMMN, MOITyYEHHBIX
CTYAEHTaMU NpU HU3ydeHUU aucuuiuiiH HampaBieHus 18.03.01 Xumudeckass TeXHOJOTHS NPOQPUIIb
«TexHonoruss TOHKOro OPraHM4ecKoro CHHTE3a».

KonTpone 3HaHuii 00ydalOmMXCs, MONYYEHHBIX MpPH OCBOSHHMH OCHOBHOH 00pa3zoBaTenbHOI
IPOrpamMMBbl, OCYILECTBIISIETCS B ()OpME 3aIUUThI BBITYCKHON KBaJIM(pUKALIMOHHONW pabOThl U MPHUCBOCHHUS
KBaJIM(pUKaLUU «OaKagaBpy.

B 3auetHbIX
B akanem.
Bunsr yue6HOI paboThI eAMHULIAX qacax
OO0masi TPy10eMKOCTh NPAKTHKH 10 Yy4eOHOMY 6.0 216
JIaHy
CamocTtositesbHas padora (CP) 6,0 216
Bremonnenue, Hanucanne U opopmireHne BKP 6,0 216
Bun konrTpoas: 3amura BKP - -
B 3aueTHbIX
. B actponom.
Buner yue6HO#M paboTh eIMHUIAX dacax
OO0wmasi TPpy10eMKOCTh NPAKTUKH 10 Yy4eOHOMY 6.0 162
JIaHy
CamocTtosiTeabHasi padora (CP) 6,0 162
Brimonnenue, Hanmcanue u oopmiienne BKP 6,0 162
Buna xonrTpoas: 3amura BKP - -

®akyabTaTuBbl (PT/)

AnHOTauus padoyeiil MPporpaMMbl U CHUATLTHHBI
«I'paxknaHckasi 3amuTa B Ype3BbluaitHbIX cutyanusax» (OT/[.B.01)

Lenab AUCHUILUIMHBI - MOATOTOBUTH CTYJIEHTA K OCMBICICHHBIM MPAKTUYECKUM ACHCTBHUSIM II0
o0ecreueHuIo cBoeil 0e30MacHOCTH M 3alUThl B YCIOBHUSX BO3HUKHOBEHWS UpE3BBIUAWHON CHTyalluu
MPUPOTHOTO, TEXHOTC€HHOTO M BOGHHOT'O XapakTepa.

B pe3yabTare n3yueHusi TUCHUILTHHBI CTYIEHT JA0JIKEH:

Obnaoams cnegyrommumu oowexyromyprovimu (OK) koMmeTeHIusIMu :

CMOCOOHOCTBIO MCITOJIB30BATh MPHUEMbI OKa3aHHs MEPBOM MOMOIIM, METO/bI 3aIIUTHI B yCJIOBHUSAX
ype3BbIuaiiHbix curyanuii (OK-9);

BJIa/ICHUEM OCHOBHBIMM METOAAMM 3allUThl NPOU3BOJICTBEHHOIO IEPCOHANa M HACENEHUA OT
BO3MOXKHBIX TIOCIIC/ICTBHI aBapHii, karacTpod, cruxuitHeix oencteuii (OITK-6).
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CMOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPU pa3pabOTKe TEXHOJIOTHYECKHX
MPOIIECCOB, BBIOUPATh TEXHUYECKUE CPEICTBA U TEXHOJIOTUU C YUETOM JKOJOTHYECKHX MOCIEACTBUNA UX
npumenenus (I1K-4).

3uams:

XapaKTEePUCTUKN TPUPOIHBIX O€ICTBUU, TEXHOTEHHBIX aBapuil M KaracTpod Ha paguarioHHO,
XUMHUYECKU U OMOJIOTMUECKH OMACHBIX 00BbEKTaX, Mopakaromye GakToOpbl IPYTrUX OMaCHOCTEH;

OCHOBBI BO3/ICHCTBHUS OMACHBIX (PAaKTOPOB UPE3BBIYANHBIX CHUTyallMid Ha YEJIOBEKa M MPHUPOAHYIO
cpeny, 10NyCTUMbIE PEAe/IbHbIE KPUTEPUH HEraTUBHOTO BO3/1EHCTBUS;

Mepbl 0€30MacHOro MOBEASHHS PH NMpeObIBAaHUM B pailoHax (30HAX) MOXKApOB, PAIMOAKTUBHOTO,
XMUMHUYECKOT0 U OMOJIOTHYECKOTO 3arpsi3HEHUS;

CrocoObl M CPECTBa 3aIMUTHI YeJIOBEKa OT BO3/EUCTBUS MOPaKAIONIMX (PaKTOPOB Upe3BbIUYAaMHBIX
CUTYaIui MPUPOIHOTO, TEXHOT€HHOTO M BOEHHOI' O XapakTepa.

Ymemn:

WCIOJIb30BaTh CPEACTBA 3AIUTHl OPraHOB JIbIXaHHS M KOXH, MEIUIMHCKHE JJISI CaMO3aIUThl U
OKa3aHMS MOMOIIM APYTUM JIFOJISM;

MPUMEHSTh TIEPBUYHBIC CPEICTBA TIOXKAPOTYIICHUS I JIOKAJIM3AIlMd W TYIIEHUs TI0XKapa,
BO3HUKIIETO B ayAUTOPHH (1a00paTopun);

OKa3bIBaTh cebe U APYrUM MOCTPAAABIIUM METUIIMHCKYIO IIOMOIIb C UCIOJIb30BaHNEM TaOeIbHbIX
Y TIOJIPYYHBIX MEIUIIMHCKUX CPEICTB.

Braoemy:

npuéMaMu IPOBEAEHUS YaCTUUHOM CaHUTApHOM OOpabOTKM NpU BBIXOJE U3 pailoHa (30HBI)
PalnOaKTHBHOT0, XUMHUYECKOTr0 U OMOJIOrMUeCKOro 3arps3HeHUs (3apaxeHus);

crmoco0aMu ¥ TEXHOJOTUSMU 3alIUTHI B UPE3BbIYAMHBIX CUTYalIUAX.

Kpatkoe cogep:xanune 1y CHUILIUHBI.

1. OnacHoctu npupoaHoro xapakrepa. CTuxuiiHble O€ICTBUS, SABJICHUS MIPUPOABI PA3PYIIHTEN bHOM
CHJIBI - 3EeMJICTPSCEHUS, HAaBOJAHEHHUS, CEJICBbIE IOTOKH, OIOJ3HH, CHEXHbIE 3aHOCHI, H3BEPKEHHE
BYJIKAHOB, 00BaJbl, 3aCyXH, yparaHsl, Oypu, MoKapbl.

2. OmacHOCTH TEXHOTEHHOIO Xapaktepa. ABapud W KartacTpodbl Ha pPagUAIMOHHO OIMACHOM
00BbEKTEe, XUMHUYECKH OIACHOM OOBEKTe, OWOJOrMYeCKH OIaCHOM OOBEKTE, Ha TPaHCIOPTE
(>KeNe3HOJOPOKHOM, aBTOMOOWIIPHOM, PEYHOM, aBHAIIOHHOM); Ha THAPOCOOPYXKEHUSIX;, Ha
KOMMYHAJIbHBIX CHCTEMaXx HU3Heo0ecreueHusl.

3. OmacHocTH BOEHHOTO XapakTepa. lIpumMeHeHHE OpyKHsS MAacCOBOTO IOpa)KeHHs (sIepHOro,
XUMHUYECKOTO0, OMOJIOTHYECKOr0), OOBIYHBIX CPEICTB C 3a)KUTaTEIbHBIM HAIOJIHEHHWEM, HOBBIX BHJIOB
OpyXHsi. 30HBI 3apa)KEHUSI OT CPEJICTB MOPAKEHHMS] U UX BO3JEHCTBUE HAa HACEJIECHUE M OKPYXKAIOLIYIO
IPUPOAHYIO CPELY.

4. TloxapHass 0€30MacCHOCTh — COCTOSIHHE 3alIUIICHHOCTH HACEJICHUs, WMYIIECTBa, OOIIeCTBa U
rocyzaapcTsa ot noxapos. [loxxapHas onacHOCTh (IpUYMHBI BO3HUKHOBEHHUS II0KAapOB B 3/1aHUSIX, JIECHbIE
nokapsel). Jlokanu3anus u TymeHue noxapos. IIpocrelilime TeXHUYECKHE CPENCTBA IMOKAPOTYIIECHUS
(oraerymmurenu OII -8, OY-2) u nmpaBuia MoJib30BaHUS UMHU.

5. Kommuiekc MeponpusiTuii rpaskJaHCKON 3aIUThl HACEJIEHUS.

OmnoBenienne u uHGOPMUPOBAHUE HAceleHUs 00 omacHOCTH. [IpuHATHE HAcelIeHHMEM CHUTHAJIOB
onoBernieHus («Baumanue Bcem!», «Bo3aymHas TpeBora», «PaguanuonHas omnacHOCTb», «XUMHYEcKas
TpeBora», «OTOOIl omacHOCTH») M TOPSAAOK ACHCTBHS MO HUM. DBaKyalldsi HAceJIeHHUs H3 30HBI
ornacHocTU. CiocoObl ABaKyalluy DKCTPEHHAas 3BaKyalus CTYACHTOB U3 ayAUTOPUU MPH BO3ZHUKHOBEHUU
noskapa.

CpencTtBa MHAMBUyaIbHON 3amuThl opraHoB asixanus (I'TI-7, T'TI-7B, I'T1-9, P-2, V-2K, PITA-1,
PIIT"-67M, PY-60M, «®enukcy», I'’I3K, AL, AI1T"-3, T13V-K, UI1-4M, UII-5, UI1-6, KUII-8), koxu (JI-
1, O3K, KUX-4M, KX-5M) uenoBeka. MenuIIMHCKUE CPEACTBA 3ALTUTHI .

CpencTBa KOJUIGKTUBHOW 3allUThI HaceleHus. Ha3HaueHWe, 3alUTHBIC CBOWCTBA YOEKHII.
[IporuBopaguanuonusie ykpoitusa (IIPY, nmoazemusie nemiexoaHble mepexoibl, 3ariy0JeHHbIe CTaHIIMU
METPOIOJIUTEHA), MPOCTEHINE YKPBITUS (TpaHILEd, OKOIbI, NepekpbiThie mmienu). llpaBuna 3ansTus
yoexua.

6. Oka3zaHue mepBOod MEIMIIMHCKON MOMOIIM IPHU O0XKOrax, paHeHHsX, 3apaxeHusx. [IpoBenenue
YaCTUYHOU CaHUTApHOW 00paOOTKM KOXKHBIX MOKPOBOB YEJIOBEKA MPU BBIXOJE U3 30H PaJHOAKTUBHOIO,
XMMHMUYECKOT0 U OMOJIOTHYECKOT0 3apa)KeHUs (3arps3HEHUs), U3 30H N10’KapOB.
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7. JIukBumanus MOCHEACTBUN YpPE3BBIUAMHON CUTyalud. PamuanvoHHas U XHUMHUYECKasl pa3BelKa
ouara mopakeHHs (3apakeHus). ABapuiiHO-cracateiabHble pa0doThl. CrenuaibHas 00paboTka TEXHUKH,
MECTHOCTH, 00OBbEKTOB (JI€3aKTUBAIIMS, IeTa3alus, 1e3uHE eKIUs, Je3UHCCKITHSI.

8. DKcTpeHHas dBakyanus U3 ayAuTopuu (1a0OpaToOpuu) B YCIOBHUSAX MOXapa, paaudalliOHHOTO,
XUMHUYECKOT0, OMOJOTHYECKOr0 3arpsi3HEHUsS] TEPPUTOPHUU C HKCIOJIH30BAHUEM IPOCTEHIIMX CPENCTB

sanmtel («Penukcy, I'JI3K, nporusorasa I'TI-7 ¢ ATIT-3).
O0bem yueOHOH AMCUMIIIIMHBI:
Ounas dopma:

B 3aueTHBIX

N B akanem.
Bunsr yue6HO#M paboThI eAMHUIAX
gacax
OO0masi TpyA10eMKOCTh AUCHUILIMHBI N0 Y4eOHOMY 10 36
IUIaHY
KonrtakTHas padora: 0,44 16
Jlexuunu (JIex) - -
JlaGopaTtopHble paboTsl (J1ab) - -
[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrosiTesabHas padora (CP): 0,56 20
Bua KOHTpoOJIA: 3a4eT/IK3aMeH - 3auver
B 3auetHbIX B
Bunel yue6HO#M paboTh eAMHULAX aCTPOHOM.
gacax
O0masi TpyA10eMKOCTh AUCHUILIMHBI N0 Y4eOHOMY 10 97
IUIAHY
KonrakTHas padora: 0,44 12
Jlexuuu (JIek) - -
JlabopaTopHbie paboTsl (JIad) - -
[Ipaktuueckue 3austus (I13) 0,44 12
CamocTtositesabHasi padora (CP): 0,56 15
Bun konTposs: 3auer/3K3amMeH - 3auer
3aouHas popma:
B 3aueTHbIX
. B akanem.
Byl yaeOHOM paboTHI eIMHHUIIaX
gacax
O0masi Tpya10eMKOCTh JUCUMILUIMHBI M0 y4eOHOMY 10 36
IUIAHY
KonrakTHas pabdora: 0,11 4
Jlexmuu (JIek) - -
JlabopaTopHbie paboTsl (JIa0) - -
[Ipaxtnueckue 3anarus (I13) 0,11 4
CamocTrositesabHast padora (CP): 0,78 28
Bujx koHTpoOJIsI: 3a4eT/IK3aMeH 0,11 33(:; '
Buner yue6HO#M paboTh B sauetierx B
SAMHUIIAX aCTPOHOM.
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gacax
OO0masi TpyA0eMKOCTh AUCUMILIMHBI M0 y4eOHOMY 10 97

J1aHy ’
KonrakTHas padora: 0,11 3
Jlexuuu (JIex) - -
JlabopaTopHbie paboTsl (JIad) - -
[Ipaktuueckue 3ausatus (I13) 0,11 3
Camocrosteabnas padora (CP): 0,78 21
Buja koHTpoJsi: 3a4eT/3K3aMeH 0,11 328; '

AHHOTauMs padoyeil MPOrpaMmbl TUCHHITIHMHBI
«IlepeBoa HaydHO-TexHHYecKo# uTeparypb» (PT/.B.02)

Henr AuCHUIUIMHBI - TpHoOpeTeHHe oOydarommmucs oOmeil, KOMMYHHKAaTHBHOW U
npoheCCHOHAbHOW KOMITETEHIIMH, YPOBEHb KOTOPHIX Ha OTIENbHBIX JTamaxX S3bIKOBOW IMOATOTOBKHU
MO3BOJIIET BBIMOJHATH Pa3lU4YHble BHABI MPOQPECCHOHANBHO OPUEHTHPOBAHHOTO IIepeBoja B
IIPOM3BOJICTBEHHON U HAYYHOU JEATEIbHOCTH.

B pe3yabTare n3y4eHHs1 JUCHUILUIMHBI CTYIEHT A0JIKeH:

Obnaoams cnepyromumu odowexyabmyprsimi (OK) KoMIeTeHIIUsIMH:

CIOCOOHOCThIO K KOMMYHHKAIIMM B YCTHOM M MHCbMEHHOH (hopMax Ha PyCCKOM M HMHOCTPAHHOM
SI3BIKAX JIJISl PEIICHUS 3a/1a4 MEeKJIMYHOCTHOTO M MEXKYJIbTYpHOro B3aumoseiicteus (OK-5).

TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUUYECKYIO0 MH(OpPMaIMIO, OTE€UECTBEHHbIN U 3apyO0eKHbIN OIbIT
no rematuke uccienosanus (I1K-20).

3namy:

OCHOBHBIE CIIOCOOBI IOCTH)KEHU S SKBUBAJICHTHOCTH B TIEPEBOJIE;

OCHOBHBIE IIPUEMBI I1EPEBOJIA;

SI3IKOBYIO HOPMY U OCHOBHBIE (DYHKIIMU S3bIKA KaK CHCTEMBI;

JIOCTATOYHOE JJIsl BBIMOJIHEHUS NEPEeBOAAa KOJIMYECTBO JIEKCHUECKHX €IMHMUIL, (pa3eoIoru3MoB, B
TOM YHCJIE COLUAJIBHBIX TEPMUHOB U JJMHTBOCTPAHOBEIYECKUX peatnil.

Ymemn:

IIPUMEHSATH OCHOBHBIE ITPHEMBI IEPEBOAA;

OCYIIECTBJISATh MHUCbMEHHBII MEepeBOA C COOJIOJCHHEM HOPM JIEKCHYECKOW SKBHUBAJIEHTHOCTH,
CO0JTI0ICHHEM TpaMMaTHYEeCKUX, CHHTAKCHUECKUX U CTUIMCTUYECKUX HOPM;

0o(hOopMIIATE TEKCT MepeBo/ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

OCYIIECTBJIATh IEPEBOA C COOJIOJEHUEM HOPM JIEKCHUECKOH ASKBHBAJIEHTHOCTH, COOIIOJAEHHUEM
rpaMMaTHYECKUX, CHUHTAKCHUYECKUX M CTWIMCTUYECKMX HOPM TEKCTa IMepeBoJa U TEMIOpajbHbIX
XapaKTEPUCTUK UCXOIHOIO TEKCTA.

Bnadems:

METOAMKOM TPEANepeBOqUYECKOr0 aHalu3a TEeKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCHPHUSITUIO
HCXOJ/IHOT O BbICKa3bIBAHUS;

METOJIMKOI MOJArOTOBKM K BBINOJHEHHUIO IEPEBOAA, BKJOYAs MOUCK MH(OpMALUU B CIIPAaBOYHOM,
CIEeLUAJIbHON JIUTEPAType U KOMIIBIOTEPHBIX CETAX;

OCHOBAMH CHCTEMbI COKpAIIEHHOW MEePeBOAUYECKOM 3anMCcy IIPU BHINOJHEHU U NIEPEBO/IA;

OCHOBHOM MHOSI3BIYHON TEPMUHOJIOTUEN CIIENUATBHOCTH;

OCHOBaMU pedepupoBaHUs U aHHOTUPOBAHUS JIMTEPATYPHI 110 CHELUATBHOCTH.

Kparkoe cogep:xanue IuCHUNIHHbI:

Beenenue. Ilpenmer u posib mnepeBosa B COBPEMEHHOM oOuiecTBe. Pa3znuuHble BUABI IEpPEBOJA.
3aauM ¥ MECTO Kypca B IOJITOTOBKE OaKaiaBpa TEXHUKU U TEXHOIOTHH.

Moayasb 1.

1.1. CpaBHeHue mopsiiKa CJIOB B aHTIMHCKOM M PYCCKOM TpemioxeHusix. [lepeBon mpoctoro
MOBECTBOBATEIBHOIO MPEIJIOKEHHSI HACTOSIIIIEr0, OyAYIEro U MPOIIEAIIero BpeMeHH.

Oco0eHHOCTH TMepeBoJia BOMPOCHUTENFHBIX W OTPHUIATEIbHBIX MPEAJIOKEHUH B Pa3IUYHBIX
BpPEMEHAX.
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1.2 TlepeBon mpenioxxeHuid Bo BpeMeHax Indefinite, Continuous. UreHue u mepeBoa MO TeMe
"Xumus".

Mopyas 2.

2.1. ITepeBon nmpeanoxenwuii Bo Bpemenax rpym Perfect, Perfect

Continuous (yTBepauTelbHBIC, BOIPOCHTEIbHBIC M OTpulaTesbHbie (Gopmbl). OcobeHHOCTH
yIoTpeOIeHHs BCIOMOTaTeNbHbBIX [JIaroJoB.

2.2 IlepeBoa crpaaaTenbHOro 3anora. TpyIHbIe Cily4au MepeBojia CTPaAaTesIbHOTO 3aJ10Ta.

Urenue u mepeBoj TekcToB 1o TeMe "Hayka u HayuHble MeTOnbl". AKTHUBHU3AIMUS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3. [lepeBon npuUIaTOYHBIX NPEIJIOKEHUMN.

ITpuaaTouyHble MojJIeKAIIME.

[Ipunatounblie ckazyemsble.

[IpunaTouHsie onpeaeTuTENbHBIE.

[TpunaTounbie 00CTOSATENHCTBEHHBIE, TPUAATOYHBIE O OTHUTENbHBIE.

2.4. Tumsl yCIOBHBIX MPEAJIOKEHUHN, TPpaBUiia U 0COOEHHOCTH MX MEPEBOAA.

[IpakTuka nepeBona Ha mpuMepax TeKcToB o Xumuu, /. U. Menoeneege, nayke u mexnonro2uu.

2.5. IlepeBon mpeAsioKEHUM C y4eTOM MpaBHIia CorjlacoBaHus BpeMeH. [IpsiMast u KocBeHHasi peyb.

2.6. PaznuuHbie BAPUAHTHI IEPEBOJIA CYIIECTBUTEIBHOTO B MPEAJI0KEHUH.

2.7. MopanbHbI€ TJIarojbl 1 0COOEHHOCTH X MEPEeBOa.

Pa3BuTHe HaBBIKOB mepeBojia 1o TeMe "Hayka 3aBTpamiHero qHs".

2.8. CrenmanpHas TepMuHoOIorus o teme "Jlabopatopus'.

2.9. Cokpamenus. OcobeHHOCTH UX IepeBosa. Pa3BuTHe HaBBIKOB MEpPEBOJIa HA NMPUMEPE TEKCTOB
no teme "Jlaboparopusi, UsMepeHUs B XUMHH'".

Moayas 3.

3.1. HenmuuHnbie ¢popMBbl TIIAr0JIA.

NudunutuB (Heonpenenennas ¢opma riarona). Pois HHOUHUTHBA B MPEATIONKEHUN U BapUAHTHI
repeBojia Ha pycckuil si3bIk. [TpuyacTust u repyHiuil.

3.2. UnduHuTUBHBIE 00OPOTHI.

O60poT nonojHeHHe ¢ THPUHUTUBOM. BapuaHThl nepeBojia Ha pyccKuil a3bIK. TepMUHONIOTHS 1O
Teme "COoBpEeMEHHbIE TEXHOIOTUN'".

3.3. O6opoTt nomiexaiiee ¢ UHOUHUTHBOM. Pa3nmuuHbIe BapuaHTHI TEPEeBOA.

Tepmunonorus o reme "Xumuueckass TEXHOJIOrus".

3.4. [lepeBoa mprUYacCTHBIX 00OPOTOB.

AbcomoTHbIN npudacTHbIl OOOPOT U BapuaHTHl IEPEBOAA.

Pa3BuTHe HaBBIKOB mepeBo/ia 1Mo TeMe "XumMudeckass TeXHOIorus'".

O0beM yueOHOI IMCUMILINHBI:

Ounas dopma:

Bcero 1 cemectp 2 cemecTp
Buasl yauebHoI paboThI B3au. | Bakan. | B3au. Bakan. | B 3au. B axkan.
ell. Jyacax ell. yacax ell. gacax
Oo6mas TPYA0E€MKOCTh
JAUMCHUIVIMHBI 10  y4eOHOMY 4.0 144 2,0 72 2,0 712
TUIAHY
Konrakthas padora (KP): 1,78 64 0,89 32 0,89 32
Jlexuuu (JIex) - - - - - -
[Ipaktuueckue 3anarus (I13) 1,78 64 0,89 32 0,89 32
JlabopaTopnbie 3ansTus (J1ao) - - - - - -
CamocrosiTesibHast padora 222 80 111 40 111 40
(CP):
CamocTrosiTenbHOE M3y4YEHHUE 2,22 80 111 40 111 40
pa3zesoB TUCIUTIITNHBI
Bua koHTpOJIA: 3a4eT/IK3aMeH ) ) i 3auer ¢ ) 3auer ¢
OLICHKOM OLICHKOM
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Bcero 1 cemectp 2 cemecTp
Bunet yue6HO# paboThI B3au. | Bactp. | B3au. Bactp. | Bzau. | Bactp.
el qacax ell. yacax el gacax
Oo6mas TPYA0EMKOCTh
AUCHUIUIMHBI 1O  y4eOHOMY 4,0 108 2,0 54 2,0 54
IUIAHY
KonrakrHas padora (KP): 1,78 48 0,89 24 0,89 24
Jlexuuu (JIek) - - - - - -
[Ipaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
JlabopaTopubie 3ausTus (J1ad) - - - - - -
CamocrosiTeqabHast padora 299 60 111 30 111 30
(CP): ) k) )
CamocrosTenbHOe H3y4YeHUe 299 60 111 30 111 30
pa3iesioB TUCHMUIUIMHBI ! ! !
By KOHTpOJISA: 3a4eT/IK3aMEeH ) ) i 3auer ¢ ) 3auer ¢
OLICHKOM OLICHKOM
3aouHas popma:
Bcero 1 cemectp 2 cemecTp
Bunst yue6HO# paboThI B3au. | Bakan. | B3au. Bakan. | B3au. | Bakan.
el qyacax el yacax el gacax
Oo6masn TPYA0E€MKOCTh
AUCHHUIUVIMHBI 1O  y4eOHOMY 4.0 144 2,0 72 2,0 72
IJIAHY
KonTakThas patora (KP): 0,44 16 0,22 8 0,22 8
Jlexmuu (JIek) - - - - - -
[TpakTrueckue 3ansatus (I113) 0,44 16 0,22 8 0,22 8
JlabopaTopubie 3ausTus (J1ad) - - - - - -
CamocTosiTe/ibHast pabora 356 128 178 60 178 60
(CP): i) i) i)
CamocrosTenbHOe H3y4YeHUe 356 128 178 60 178 60
pa3iesioB TUCHMIUINHbI ! ! !
Bujx KOHTpOJIsI: 3K3aMeH 3auer 3auer ¢ 3auer ¢
0,22 ®) 0,11 OLICHKOM 0,11 OLICHKOM
(4) (4)
Bceero 1 cemectp 2 cemecTp
Bunet yue6HOI paboThI B3au. | Bakan. | B3au. B axkan. B 3au. B axan.
el qyacax el yacax el gacax
Oo6masn TPYA0E€MKOCTh
AUCHHUIUVIMHBI 10  y4eOHOMY 4.0 108 2,0 54 2,0 54
IUIAHY
KonTakThas patora (KP): 0,44 12 0,22 6 0,22 6
Jlexmuu (JIek) - - - - - -
[IpakTuueckue 3ansatus (I13) 0,44 12 0,22 6 0,22 6
JlaGopaTtopHbie 3ansaTus (JI1ad) - - - - - -
CamocTosiTe/ibHast pabora 356 90 178 45 178 45
(CP): i) i) i)
CamocrosTensHoe U3y4EHUE 3,56 90 1,78 45 1,78 45
pa3ziesoB TUCHUTLITNHBI
Bua koHTpoJIsi: IK3aMeH 0,22 3auer 0,11 3auer ¢ 0,11 3auer ¢
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(6)

OLIEHKOM

3)

OLICHKOM

(©)
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