AHHOTaUM Pa0oYMX NPOrPaMM THCHHUILINH
JducuunimHbl 00s13aTeIbHOM YyacTH (0a3oBast 4acTh)

AHHOTanus padoyeii MPorpaMMbl M CUUILTHHBI
«Hnoctpannblii a3b1k» (b1.65.01)

1. eap AUCHMIIMHBI — MPHOOpPETeHNE 00YyJaONUMHUCS 00IIel, KOMMYHUKAaTUBHON
U MpodecCHOHAILHOW KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX 3Tamax S3bIKOBOM
MOJTOTOBKM  MO3BOJSET  HCIOJIb30BaTh HMHOCTPAHHBIA  S3bIK  NMPAKTHYECKH Kak B
npodeCCHOHATLHON (IIPOM3BOJICTBEHHON W HAy4YHOH) JEATCIBHOCTH, TaK W JUIS IIeJei
caMmo00pa30oBaHuUs.

2. B pe3yabTare H3y4YeHMs JAUCUMILIMHBI O0y4yaloluiicsi 1o mporpamme
0akajlaBpUaTa J10JIKeH:

Obaadoams CneAyONUMI KOMITETCHIIUSMU:

- CIIOCOOHOCTBIO K KOMMYHHKAIIMM B YCTHOH M NMUCbMEHHOW (hopMax Ha PYCCKOM U
WHOCTPAaHHOM sI3BIKAX JUIA PEIICHHS 3ala4 MEXKIUYHOCTHOTO M MEXKYJIBTYPHOTO
B3aumoieiictBus (OK-5).

3namu:

- OCHOBHBIE CHOCOOBI COYETAEMOCTH JIGKCHYECKHX E€IMHUI] M  OCHOBHBIC
CJIOBOOOPA30BaTEIIbHBIC MOJICIIH;

- PYCCKHE OJKBUBAJICHTHl OCHOBHBIX CJOB M BBIDOKEHHH peuyd B Ipolecce
MEXJIMYHOCTHOTO U MEKKYJIBTYPHOTO B3aUMOJICHCTBUSI,

- OCHOBHBIE ITPHEMBI U METOJIbI pepepUPOBAHUS U AHHOTUPOBAHHUSI JTUTEPATYPHI;

- TACCUBHYIO M aKTHBHYIO JICKCHKY, B TOM YHCJIe OOIIEHAYYHYIO U CICIHATbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JUIs PaOOTHI HaJl THIIOBBIMH TEKCTAMU;

- IpreMbI pabOTHI C OPUTHHAIIBHOM JTUTEPATYPO HA HHOCTPAHHOM SI3BIKE.

Ymemu:

- paboTaTh C OPUTHHAIBLHON JINTEPATYPOil HA MHOCTPAHHOM SI3BIKE;

- paboTatk Cco clI0BapeM;

- BECTH IMEPENMCKYy Ha H3Yy4aeMOM S3bIKE C LEJIbI0 MEXJINYHOCTHOTO H
MEXKYJIbTYPHOTO B3aUMOJIEHCTBHS;

- BECTH pEUYEBYI JIeATENbHOCTh INPUMEHUTENBHO K cdepe OBITOBOH W
npo¢eCcCuOHAIbHOW KOMMYHHUKAITUH.

Braoemw:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEKKYJIbTYPHOI'O OOLICHMS,
HaBbIKAMH W YMEHMSMHU pPEUEBOM JIEATENbHOCTH MPUMEHHUTEIBHO K cdepe ObITOBOM H
npodeccnoHaTbHOM KOMMYHHKAIIMU, OCHOBaMH ITyOJIMYHON peuu;

- OCHOBaMH pe(epupoBaHMs M aHHOTUPOBAHUS JUTEpaTypbl HAa H3y4aeMOM
MHOCTPaHHOM SI3BIKE.

3. KpaTkoe coaep:xxanue I CUUNIAHBI

Paznea 1. 'pammaTHyeckne u JleKCHYeCKHE TPYJIHOCTH H3y4aeMoro i3bIKa.

1.1 Copsokenue W HW3MEHEHHE TJarojia-CBA3KM B (OpMax HACTOSIIETO BPEMEHH.
Bunospemennbie ¢opmbl rnaronoB. OOpa3oBaHue (HOpM TPOCTBIX, MPOJOHKEHHBIX,
neppeKkTHBIX ¥ NeppEeKTHO-NPOJOJDKEHHBIX  BpeMeH Trjaroja.  BompocurenbHble
MpeIIoKEHUsT B pa3nyHbIX BpemeHax. OOpa3oBaHHe OTpULIATENbHBIX (OpM TIiaroia B
pa3IMYHBIX BPEMEHAX.

1.3 O6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, TEPPEKTHBIX BPEMEH TIIaroJIbHBIX (HOpM U
yrnoTtpebinenne (opMm cTpajaaresnbHoro 3ainora.l.4. BumoBpeMeHHbIE (GOPMBI TJIarojoB.
OOpazoBaHue MPOCTHIX, NPOAOKEHHBIX, MEPHEKTHBIX M  MNepPPEKTHO-MPOJOIKEHHBIX
BpeMeH. BompocutenbHble NpemiokKeHHs B pa3IMuYHBIX  BpeMeHax. (OOpa3zoBaHue
OTpHULATENbHBIX (JOPM TJIarosia B pa3IMuHbIX BpEMEHaX.

1.4 Tlpuuactus. Ilpuyactusi Hactosuiero W mpoiueamero BpemeHu. IlepdexrHbie
¢dopmbl mpuyacTyst. Mecto npuyacTuii B NpeoKeHnu. AOCOMIOTHBIN TPUYACTHBINA 000POT.

1.5 Undunutus. ®opmel napuuuTuBa. [IponomkeHHbt 1 nep(eKTHbIH MHOUHUTHB.
OyHkuuM UHQUHUTHBA B mpeioxeHuH. OOpa3zoBaHue U ynoTpeOieHne HH(PUHUTHBHBIX
000pOTOB TUIA «CIIOKHOE MOAJIEIKAILEE)» U «CI0XKHOE JOMOTHEHHUEY.

1.6 Mopanbubie rnaronsl. CTpykTypa mpeuioskeHus. [IpuHIMIBI cI0BOOOpa3OBaHMS.



Cokpamenus (ab0peBuarypol). OO0o3HaueHue natbl [IpaBuiia dYTEHHS  XUMHUYECKUX
9JIEMEHTOB, 0003HaueHUHl U (GOpPMYJI HEOPraHMYECKUX COCIMHEHUH U  ypaBHEHHI
XUMHYECKUX peaknui. [lpaBuna dreHuss enuHul] usMmepeHusd. llpaBuna  uTteHusd
HAMMEHOBAHUN OCHOBHBIX OPraHUYECKUX COCIMHEHUN.

Pa3nen 2. PazBuTHe HABBIKOB YTEHHS] TEMATHYECKHX TEKCTOB.

2.1 UteHue TEKCTOB IO TEMaM:

2.1.1. BBeneHue B CIIEIIUATBHOCTh

2.1.2. I.1. Mennenees

2.1.3. PXTVY um. JI.1. Menneneena

2.1.4. Hayka u Hay4HBIC METO/IbI, HAYYHBIC CTATbH

2.1.5. CoBpeMeHHbBIE HH)XEHEPHBIE TEXHOJIOTHU

2.1.5.1. BBeneHne B HAHOMHKEHEPHIO

2.1.5.2. MarepuanoBeieHue HAHOMATEPHUAJIOB M1 HAHOCHCTEM

2.1.5.3. HanounxeHepwus 1151 XUMHH, (papMarieBTUKA U OMOTEXHOJIOTHH

2.1.5.4. TlpaBoBeeHUE B HAHOUH)KEHEPUHU

2.1.5.5. OcHOBBI (PU3NUECKON XMMUN HAHOMATEPUAIOB

2.1.5.6. MonenupoBaHue HAHOIIPOIIECCOB B XUMHUYECKON TEXHOJIOTUH

2.1.5.7. Monenu HaHOTIPOIIECCOB B (hapMalleBTUKE U OMOTEXHOJIOTUHI

2.1.5.8. MakpOoKHHETHKA XUMHYECKHX ITPOIIECCOB

2.1.5.9. JloxymenTanus 11t 0OCITy>)KMBaHUS M3/EIHIA HA OCHOBE HAHOOOHEKTOB

2.1.5.10. KoHTpoiap kauecTBa HAHOOOHBEKTOB M U3/ICIINI HAa HX OCHOBE

2.1.6. Xumudeckoe mpeanpusTie

2.1.7. Xummnueckas nadboparopusi. TexHnka 6e30nacHOCTH B taboparopuu. M3mepenus
B XMMHYECKOH JIabopaTopuu

2.1.8. Xumus Oynyuero.

2.1.9. buorexnonorust @apmaneBTHYECKHUE IPOU3BOICTBA.

2.1.10. 3enenas xumusi. [IpoGIeMbI SKOIOTHH.

2.2 Tlonstue o Buax uteHus. [IpocMoTpoBoe UTeHHE Ha IpUMEpax TEKCTOB O XUMHH,

J.N. Menneneese, PXTY um, /.. MenaeneeBa. AKTUBH3AIUS JTCKCUKH IPOYUTAHHBIX

TCKCTOB.

2.3 H3yuaromiee YTEHHWE HAYYHBIX M HAYYHO-TIOMYJSAPHBIX TEKCTOB MO BBIOPAHHOMN
CIELMANbHOCTH Ha TMpuMepe TekcToB: «Hayka W HayuHble METOABD», «XHUMHYECKOE
npeanpustie», «COBpEeMEHHbIE WH)KEHEPHBIE TEXHOJOTHHY», «XHMHUYECKas J1adopaTopusl.
TexHuka Ge3omnacHocTH B aboparopuu. V3MepeHns B XUMHUYECKON J1abopaTopun», «XUMHUs
Oymymero. CoBpeMeHHBIE  TEHACHIMH  Pa3BUTUS  HAYKH», «brnoTEeXHONOTHS.
dapmarieBTHUYECKHE IPOU3BOJICTBAY, «3eieHas XuMus. [IpoOneMbl H5KOTOTUI».

Jlekcuyeckre OCOOCHHOCTH  TEKCTOB  HAayYHO-TEXHHUYECKOW  HAIpaBICHHOCTH.
TepMuHOIOTHSI HAYYHO-TEXHUYECKOU JIUTEPATYPHl HA H3Y9aeMOM SI3bIKE.

Pazgen 3. I[IpakTHKa ycTHOIi peun

3.1 IlpakTuka yCTHOH peuu 1o TeMam:

3.1.1. «I"'oBopuMm o cebe, o cBoeil Oyaymiel mpodeccuny,

3.1.2. «Moii yHHBEpCHUTET»,

3.1.3. «YHUBEpCUTETCKHI KaMITyCc»

3.1.4. «Atthe bank»

3.1.5. «Applying for a job» u T.11.

3.2 MoHonoruueckasi peub Mo TeMe «o cede u o Oyaymen mpodeccun». Jlekcuueckue
0CO0EHHOCTH MOHOJIOTMYECKOH peyu.

3.3 PedeBoil OSTHKET ITOBCEJIHEBHOTO OOMEHUS (3HAKOMCTBO, IPEJICTaBIICHUE,
YCTaHOBJICHHE U MOJyIepKaHNe KOHTAaKTa, 3alpoc U coodIIeHue HopMaIiu, no0yxaeHue K
JeMCTBHIO, BBIPAXKEHUE MPOCHObI, COTTIACHS).

OcoOeHHOCTH IUATOTUYECKON pedr 1O MPOMIEHHBIM TeMaM.

Pa3nes 4. OcoGeHHOCTH SI3bIKA CTIENHATbHOCTH

I'pammaTuyeckre TPy THOCTH SI3bIKA CHEIIMATbHOCTH:

4.1. 'pammaTudeckue 1 JEKCUYECKHE TPYIHOCTH SI3bIKa CIIEUATbHOCTH:

Paznuunble BapuaHTHI NIepeBO/ia NPUYACTHI HAa pyCCKUl sA3bIK. [IpruacTHbIe 000POTHI U
IIPUEMBI UX TIEPEBOJIa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakiIoHeHHE. DOPMBI coClIaraTeIbHOTO HAKIIOHEHUS B U3y4aeMOM
a3blke. MoJanpHble TJIAroyibl M MX HCHOJIb30BAHME B IPEIUIOKEHUSAX B COCIAraTeIbHOM
HaKJIOHEHHUH. TUIBl YCIOBHBIX IPEIIOKECHHUNW. BapuaHTbl nepeBoia IPEMIOKCHUN B



cocjaraTelbHOM HAaKJIOHEHUHU M YCIOBHBIX MpeuiokeHuid. [Topsnok cioB B MpeanoKeHuu.
OMpaTruecKkue KOHCTPYKIIHH.

4.3. V3yueHnue mpaBwiI MEpeBOAa Pa3IUYHBIX (opM MHOUHUTHBA U WHOUHUTUBHBIX
000pOTOB Ha PYCCKHIA SA3BIK.

4.4 Vzyyaroiiee YTeHUE TEKCTOB IO TEMAaTHKE:

1) «JTaboparopusi»

2) «M3MepeHus B XUMHUYECKOU JTAOOPaTOPHI».

Crunuctuueckue OCOOEHHOCTH CHEUMANbHOM HAyYHO-TEXHUYECKOH JIUTEpaTyphl.
Opranuzanus paboTel co crneuuanbHbIMH cioBapsimu. llonstue o pedepupoBanun u
AHHOTHPOBAHUU TEKCTOB MO crenuanbHOCTH. [lomck HOBO#M mH(pOpManuu mpu pabore C
TEKCTaMU U3 TMEPUOJUYECKHX U3JIaHUH M MOHOrpaduii, MHCTPYKUMHA, HTPOCHEKTOB U
CIIPABOYHOM JIMTEPATYPHI IO PACCMATPUBAEMON TEMATHUKE.

4. O0beM y4eOHOM TUCUMILTHHBI

Cemectp
Bcero
1 cemectp 2 cemecTp
Bun yae6HO# paboThI ARaL
3E | Axan.u. | 3E 3E | Axan. u.

OO61mast TpyA0eMKOCTh TUCIUTUIMHBI 8 288 4 144 4 144
KonrakTHasi paboTa — ayIuTOpPHbIE 21 80,8 13 | 484 08 304

3aHITHS:
Jlexnun - - - - - -
[Tpaktrueckue 3ausatus (I13) 2,1 80 1,3 48 0.8 32
JlaGopaTopHbie padoTsl (JIP) - - - - - -
CamocrosiTesibHasA padoTa 4.9 171,6 2,7 95,6 2,2 76
KoHTakTHas camocTosTeNbHas paboTa
CaMoCTOSITeTbHOE N3YUEHHUE Pa3/IeioB 4.9 171.6 2,7 95,6 2,2 76

JUCIUTLTAHBI
Buabl KOHTpOJIA:
\Buo konmpons (3au | 3au c ou.) + + + +
IK3aMeH 1.0 35.6 1 35,6
KoHTakTHas paboTa — MPOMEKyTOUHAS 0.8 04

arTecranus ! )

1.0 0.4 1
[ToaroToBKa K SK3aMeHY. 35.6 35,6
3auer c
By nTOroBOro KOHTPOJIS: . IK3aMeH
OIIEHKOH
Cemectp
Bcero
1 cemectp 2 cemecTp

Bun yuebHol paboThl

3E | Actp.u. | 3E |Actp.u| 3E |Actp.u.

OO6m1ast Tpy10€MKOCTh TACIIUTTAHBI 8 288 4 108 4 108

KonTakTHast padoTa — ayIiuTOpHBIE 21 60.6 13 | 36,3 08 24.3
3aHATHSA:

Jlexunn - - - - - -

[Tpaktrueckue 3anstus (I13) 2,1 60 1,3 36 0.8 24

JlaGopaTophbie paboTsl (JIP) - - - - - -

CamocTosiTejibHas padoTa 4.9 128,7 2,7 | 71,7 2,2 54

KoHnTakTHas camocTosTenpHas paboTa




4.9 2,7 2,2
CaMOCTOSITETbHOE U3YyUEHUE Pa3/IeiioB 1287 71,7 54
JUACIATUTNHEI
Buabl KOHTpOJIA:
\Buo konmpons (3au | 3au c oy.) + + + +
9K3aMeH 1.0 26,7 1 26,7
KoHTtakTHas paboTa — MpOMEKyTOUHAs 06 03
arTecTanus ! )
1.0 0.3 1
[ToaroroBka K SK3aMeHY. 26,7 26,7
3auer ¢
By n”TOroBOro KOHTPOJIS: - JK3aMeH
OLleHKOM

AHHOTanus padoyeii NporpaMmMbl JUCUMILIMHBI
“Puaocopusn” (b1.5.02)

1. Heap aucommimubl «Punocodusi» — cPopMUPOBaTH Y CTYAEHTOB KOMILJIEKCHOE
IPEJCTaBICHUE O POJIM U MecTe (uiIocopuu B CHUCTEME T'yMaHUTApHBIX, COLMAIBHBIX U
€CTECTBEHHBIX HayK, MO3HAKOMHUTh WX C OCHOBaMH (PMIOCO(CKOTO 3HAHHS, HEOOXOAUMBIMU
JUIsl PELICHUs] TEOPETUUYECKUX U IPAKTUYECKUX 3a/1ay.

2.B pe3yabrare wu3y4YeHUs] AUCHUIUVIMHBI 0O0y4YaloIMiici MO mporpamme
0akajaBpuaTa A0JKeH 00J7a1aTh CIeIYIOIUMHI OOMEKYIbTYPHBIMA KOMIETCHITUSIMH:

- CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI (PHIIOCOPCKUX 3HAHHWH s (POpMUPOBAHUS
MupoBo33peHdeckoii mosuimu (OK-1);

- CIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI MPABOBBIX 3HAHWM B pa3iHuHBIX chepax

nestensHOCTH (OK-4).B pesynbrate 0CBOEHUS JUCIUILTMHBL OOYYAFOIIMICS JOJDKEH:

3HATh: OCHOBHOE COJIep)KaHHWE TJIaBHBIX (UIOCOPCKUX IIKOJ U HampaBlIeHUH,
MPEACTABUTENCH ATUX IIKOJ, CBSI3b M pa3inuuue uX (uiIocohCKUX HACH, CBS3b HMCTOPUKO-
¢bunocopCKUX  KOHIEMIUA C COBPEMEHHBIMH MpobOleMamMH  MHAWBHIYATbHOU U
00IIECTBEHHOMN KU3HH;

yMeTh. TIOHMMaTh M  aHAJIM3UPOBaTh MHMPOBO33PEHUECKHE, COLUAIbHBIE U
WHJMBUIyAJIbHBIE TPOOJEMBI COBPEMEHHOW JKU3HU; TPaMOTHO BECTH JUCKYCCHIO,
aHAIM3UPOBaTh  OCOOEHHOCTH  MEXKYIBTYpPHOTO  B3aUMOJICHCTBHUS,  OOYCIOBIECHHBIC
paszuyueM dTHYECKUX, PEIMTUO3HBIX M IIEHHOCTHBIX CHCTEM, OMHUPAsICh HA HApAaOOTAHHBIN B
uctopuu gunocodhun Matepuan; NIPUMEHATh oNydeHHbIe GHIocoPCKue 3HAHUS K PEIICHUIO
po¢eCCHOHANIBHBIX 33724,

BJIA/IeTh: TIPEJCTABICHUAMU O GUIOCOPHUHN KaK HAyKe U CUCTEME IIEeHHOCTEH, ee MecTe
B CHCTE€ME T'YMaHUTApPHOTO 3HAHUS, OCHOBaMU (PrI0CO(CKOT0 MBIIUICHHS; KaTETOpPUATbHBIM
anmapaToM H3y4yaeMOW JUCHUIUIMHBI, (QUIOCOPCKUMHU METOJaMH aHallh3a pPa3ITUYHbIX
npoOsyieM, HaBbIKAMU (PUIOCO(DCKON KYyIbTYpHI Uil BBIPAOOTKH CHCTEMHOTO, I€JI0CTHOTO
B3IJIA/1a HA JIEWCTBUTEIIBHOCTh M MECTO XMMHU M XMMHUYECKOH TEXHOJOTMU B LIETOCTHOU
KapTUHE MHPA.

3. OFBEM JIJUCHUATJIMHGI ¥ BUJbI YYEBHOM PABOTHI.

Buibl yueOHOM paboThI 3E AIfIaH'
O60masi  TPyg0eMKOCTb  JHCHUILUIAHBI 110 5 180
Y4eOHOMY INIAHY
KonrtakTtHas padora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHast padora (CP): 2,67 96
CamMmocTosTeNIbHOE HU3y4YeHUe pasnenoB 2,67 96
JTUCITUTUTAHBI
Buj xonTpOJIS: JK3aMeH
JK3aMeH 1 36
KonrakrtHas paboTta — mpomMeKyTouHast aTTeCTalus . 0,4




TTOArOTOBKA K 9K3aMEHY | 35,6

Bunst yueOHO# paboTh 3E A?{Tp'
OO0masi  TPyAOeMKOCTh  JUCHMIUVIMHBI IO 5 135
y4eO0HOMY IJIAHY
KonraktHas padora (KP): 1,33 36
Jlexmuu (Jlex) 0,89 24
[paktuueckue 3austus (I13) 0,44 12
CamocrosiTenbnas padora (CP): 2,67 72
CaMocToSTENBHOE H3yUYCHHE pas3zenos 2,67 72
JHCIUTUIAHBI
Bua konTpossn: IK3aMeH
JK3aMeH 1 27
KoHnrakTHast paboTa — MPOMEKYTOYHASI aTTECTALIS 1 0,3
IMoaroroBka K 9K3aMeHy 26,7

4. COAEPKAHUE JUCHUIIJINHBI.

Benenune. ®unocodus, ee MPOUCXOKICHHUE U POJIb B O0IIECTBE.

Paszpnen 1. OcHoBHBIE (pHI0COPCKHE HIKOJIBI.

AnTtnuHas  ¢unocopus (mocokpatuku, copuctel, Cokpar, J[lemokput, Ilnaros,
ApHCTOTEIND, ITMHUCTUYECKU-pUMCcKast punocodus). OCHOBHBIE MPOOIEMBbI CPETHEBEKOBOI
¢unocopun u snoxu Bospoxaenus. Punocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemernkas knaccuueckas unocopus. Pycckas gunocodus XIX
— XX BB. OcHOBBI MapKcUCTCKOH ¢umnocopuu. OCHOBHBIE HANpPaBICHHUS COBPEMEHHOMN
dbumocodumn.

Paszjnen 2. dunocodckue KOHIENMIMUA OBITHS ¥ TO3HAHMSI.

[Ipobnema Obituss B ucropun Qunocoduu. IToHATHS MaTepHaTbHOTO W HICATHHOTO.
OcHoBHbIe (hunocodckre HampaBiIeHUs: MaTepUuanu3M M ujaeanusMm. [Ipuniun riaobansHOro
3BOJIIOIIMOHM3MA B COBPEMEHHON HAYYHOU KapTHHE MUPA.

Konnenuuu mnpocTpaHcTBAa M BpeMEHM B  UCTOpUM  (uinocoduu U HayKH.

IIpoucxoxaenue cozHanus. Poib Tpyna B IPOUCXOXKACHUU CO3HAHUS.
WNneanmuctuyeckue M MaTepUATMCTHYECKHE KOHLENUMM co3HaHus. CO3HaHME U MO3T.
CosnarenbHOe 1 6ecco3HarenbHoe. Co3HaHMe U s13bIK. Co3HAHME U CaMOCO3HAHME.

Konnenuuu rHoceosoruu B HCTOpUM (uiocoduu: CceHcyanusM, paluOHAIM3M,
CKENTUIM3M, arHOCTUIIM3M, KOHIENIMsS BPOXKAECHHBIX uJIeH, amnpuopusM. JlnanekTtuka
MIO3HAHUS: YyBCTBEHHOE U palliOHaIbHOE. OCHOBHBIE TEOPUU UCTHHBI.

Paznen 3. IIpo6Jiembl yestoBeka B pustocopuu.

YenoBek Kkak mpeaMer  (QuIocopCcKoro aHaiauza B UCTOpUU  (UIOCO(PHH.
[IponcxoxaeHue 4YeloBeKa: MNPUPOAHBIE M COLMUAIbHBIE YCIOBHS AHTPOIOCOLIMOIEHE3a.
buonoruueckoe u conpanbHoe B yenoBeke. MHAMBUA, HHAMBUAYAIbHOCTh, TUYHOCTD.

CMBICH KU3HU U Npe/lHa3HaueHue yenoseka. JKu3Hb, cMepTh, 6eccmepTue. [BrkeHHe
HEHACWIUs, €ro poib B coBpeMeHHOW xu3Hu. llenu u nenHoctu. CBoboma BOIM HU
OTBETCTBEHHOCTb JUYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKUE IEHHOCTH.

Pa3nen 4. ®unocopusi ncropum u oduecTBa

UemoBeKk B CHCTEME COIUANBHBIX CBsA3ed. JIMuHocTh M Maccel, cBOOOJA M
HeoOxoauMocTh. Punocopust Ucropuu: (popMarMoHHAs W LUBWIM3ALMOHHAS KOHIETILUU
ucropudeckoro pa3sutus. [Iporpeccucrckue u NUKIMUYECKUe MOenu pa3Butus. ['modaabHbIe
npo6emMbl coBpeMeHHOCTH. KOoHIenus ycToiunBOro pa3BuTHs U ClIEHApUX OyayILero.

ObmectBo U ero crpykrypa. CoumanbHas, MOJIUTHYECKas M JyXOBHasl cdepbl
obmectBa. KoHuenmumu rocynapctBa B ucTopun (unocodcekoit Meicau. ['paxknaHckoe
00IIEeCTBO U MPAaBOBOE rOCYAAPCTBO.

Pasneu 5. ®uiocodekue npodieMbl XMMHA H XUMUYECKOH TEXHOJIOTMHA

Hayunoe n BHeHay4Hoe 3Hanue. CTpyKTypa HaAy4HOI'O 3HaHHUS, €ro0 MeTObl U popMbl. HayuHble
pPEBONIONIMM M CMEHa THIOB palHoHAIbHOCTH. Hayka B COBpeMEHHOM Mupe. ODTHKa HayKd H
OTBETCTBCHHOCTHL YYCHOTI'O.

Hp06neMa COOTHOIIICHUSA HAYKHU U TCXHUKHU. COLII/IaJ'H:HLIe MOCJICACTBUA HAYUYHO-TCXHUYCCKOI'O
Imporpecca. DTHUYECKHE U DKOIOTHUECKHUE HUMIICPATHUBEI Pa3BUTHUA HAYKHU U TEXHUKU.

MecTo XMMHH B CHCTEME ECTECTBEHHBIX HayK. OcHoBHas npo6neMa XHMMHHU KaK HayKu H
MMpoOn3BOJACTBA. LIGJ'II/I n 3agadu XHMHYECKOH TEXHOJIOTHHU. CHe]_[I/I(l)I/IKa XHUMHKO-TCXHOJIOTHYCCKOI'O




3HaHUA: (yHIAMEHTAIBHOE U MPHUKIATHOE, IMITUPHIECKOE U TEOPETHUYECKOE.

AHHOTAUA padoueit NporpaMmbl AMCUUNIMHBI

AHHOTanuUs padoyeil MPoOrpaMMsbl AU CHUNINHBI
«HUctopusn» (b1.5.03)

1. Hear mucummamubl «HMcmopusy: (opMmupoBaHHe y CTYIEHTOB LIEIOCTHOTO
MPEJICTaBICHHS] 00 UCTOPUUYECKOM mporioM Poccuu, ee MecTe BO BCEMUPHO-UCTOPUIECKOM
mpotrecce.

3agaya QTUCHUILITHHBI 3aKTIOYAIOTCS B IPUOOPETCHUH CIEAYIONINX 3HAHUMA, Pa3BUTUU
YMEHHH 1 HaBBIKOB JIMYHOCTHU:

* T[OHHMMaHUE TPAXIAHCTBEHHOCTH U TMAaTPUOTU3Ma KaK MPEJaHHOCTH CBOEMY
OtedecTBY, CTpeMJICHUS CBOMMH JICUCTBUSMH CIYXHTh €ro MHTEpecaMm, B T.4. W 3allUTe
HaIMOHAJILHBIX HHTEpecoB Poccuu;

* 3HAHHWE JBWXKYIIMX CWJI W 3aKOHOMEPHOCTEH HCTOPHYECKOTrO TIpoIecca; MecTa
YeNI0OBEKa B UCTOPUIECKOM MPOIECCEe, MOTUTUYECKON OpraHu3aIui 00IIeCTRa;

* BBEJCHHE CTYJICHTOB B KpPYI HCTOPHYECKHUX MPOOJIEM, CBSI3aHHBIX C OOJIACTBHIO
Oymyuiei mpodeccHoHanbHON NeTEIIEHOCTH,

* HaBBIKM MCTOPUYECKON aHAIMTUKH: CIIOCOOHOCTh HAa OCHOBE MCTOPUYECKOTO aHAIIM3a
U 1npoOJeMHOro MOAXoAa mpeoOpazoBbiBaTh HH(OpPMANMIO B 3HAHUE, OCMBICIMBATH
MIPOLIECChI, COOBITUS W sBIICHUS B Poccuum M MUPOBOM COOOIIECTBE B WX JHMHAMHKE U
B3aMMOCBS3H, PYKOBOJCTBYACH MPUHIIMIIAMHA HAYYHON 0OBbEKTUBHOCTH M UCTOPU3MA.

2. N3yuenue mucturuiiHbl «HMcmopusy ipu MOATOTOBKE 0AKaJIaBPOB MO HAIPABICHUIO
noarotoBku 18.03.01. «Xumuueckasi TeXHOJOTHS» CIOCOOCTBYeT (HOPMUPOBAHUIO
CHEAYIOIIMX KOMIIETEHIINM:

- CIOCOOHOCTH aHAJTM3UPOBATH OCHOBHBIC ATANBl U 3aKOHOMEPHOCTH UCTOPHUECKOTO
pa3BuTHs o01IecTBa st popMuUpoBaHus rpaxaanckoi nosunuu (OK-2).

B pesynbraTte u3ydenus IMCUUILTMHBI CTYACHT OaKkaiaBpuarta JOJIKEH:
3Hamp:

- OCHOBHBIE JTallbl U KIIIOUEBbIe COOBITHS HcTopur Poccuu u mMupa; ocobeHHOCTH
Pa3BUTUS POCCHUCKOTO TOCYAAPCTBA, BBINAIOIIUXCS JEATEICH OTEYECTBCHHOHW W BCeoOIIei
HCTOPHH.

ymemb:

- COOTHOCHUTH OOIIME HCTOPUYECKHE TMPOIECCHl U OTHAEIbHbIC (PAKThI; BBIABIATH
CYIIIECTBEHHBIC YEPThl HCTOPUUYECKHX TPOIECCOB, SBJICHUM W COOBITHI, aHAIM3UPOBATh
COLIMAJIbHO-3HAYUMBIE TIPOOIIEMBI;

- (GopMynupoBaTh M apryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO TO3HUIIUIO IO
pa3IUYHBIM MPOoOJIEeMaM UCTOPHUH.

e1a0emou:

- TIPEJCTaBICHUAMH 00 HCTOPUHU KaK HayKe, ee MECTe B CUCTeMe I'yMaHHUTapHOIO
3HAHUS;

- TPENCTaBICHHUAMH OO0 OCHOBHBIX JTalax B UCTOPUHM YEIOBEUECTBA M HUX
XPOHOJIOTUH;

- KaTeropyuaabHO-TIOHSITHITHBIM aIllapaToM U3y4yaeMOU IUCLUILINHBL;

- HaBBIKaMH aHAJN3a UCTOPHYECKUX NCTOYHHKOB.

3. O0beM AMCUUILINHBI M BUbI Y4eOHO# padoThl

. Bcero 2 cemecTp
Buabl yueoHoii pa6oThI 3K AKaL 1. 3E AKaL 1.

OO0mas Tpy10eMKOCTh

AUCHUILTUHBI E T . Tk
KonrakTHas padora -

ayJIMTOpPHbIE 1,3 48 1,3 48

3aHATHS:
Jlexruu (JIek) 0,9 32 0,9 32
[Tpaktrueckue 3ausatus (I13) 0,4 16 0,4 16
CamocrosiTeibHas padora

(CP) 1,7 60 1,7 60




KonTakTHast caMOCTOSATEIbHAS i i
pabora

CamocrosiTenbHOE U3yUeHne 1,7 1,7
pas3eion 60 60
JUCIUTIINHBI

Bun konTpoJs:

OKk3aMeH 1 36 1 36

KonTakTHas padora —

NPOMEKYTOYHAS 0,4 0,4
aTTecTanus 1 1
IMoaroroBka K ’3K3aMeHy 35,6 35,6

Bua uTOoroBoro KOHTpoOJIs JK3aMeH JK3aMeH
. Bcero 2 cemecTp
Buabl yueOHoii padoThI 3E Actp. 1. 3E Actp. 1.
OO0mas Tpy10€eMKOCTh
JTUCIHATIIINHBI 4 108 4 108
KounrakThas pa6ora -
ay/IUTOpPHbIE 1,3 36 1,3 36
3aHATHA:
Jlexuunu (Jlek) 0,9 24 0,9 24
[Tpaktrueckue 3ausatus (113) 0,4 12 0,4 12
CamocrosiTesibHas padoTa 1,7 45 1,7 45
(CP)
KonTakTHast caMOCTOSATEIbHAS i ]
pabora
CamocrosiTenbHOE U3yUeHne 1,7 1,7
pa3neioB 45 45
JIACIIUILTHHEI
Bua konTpoJs:
DK3aMeH 1 27 1 27
KonrakTHas padora —

NPOMeKYTOYHAS 0,3 0,3
aTTecTanusi 1 1
IMoaroroBKa K 3K3aMeHy 26,7 26,7

Bua urorosoro KOHTpPOJIA IK3aMeH JIK3aMeH

4. Conep:xkaHue TUCHUILIHHBI

Pa3nea 1. Ucropus kak Hayka. OCO0CHHOCTH CTAHOBJIECHHMS IOCYAapCTBEHHOCTH B
Poccun.

1.1. UcTtopusi B cuCcTeMe COLMATBHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeTO10J10THH
ncropudeckoi Hayku. Hauaso rocynapcrsennocru. Kueckas Pyce.

Mecto ucropun B cucremMe Hayk. IIpenmer ucropuueckoil Hayku. Ponp Teopuum B
no3HaHuu npouuioro. CyniHocTs, GOpMbl, PYHKIIMM UCTOPUUYECKOTO 3HaHUA. VICTOUHMKH MO
OTEUYECTBEHHON HCTOpUH, UX Kinaccudukamms. Mcropus Poccum — HeoThemiiemas 4YacTh
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B UICTOPUUECKOM PAa3BUTHH.

CnaBsiHCKOe OOIIECTBO B 3IOXY pacceleHHs. ODTHOKYJIbTYPHBIE U COLMAJIBHO-
MOJINTUYECKHE TMPOLECChl CTAHOBJEHMSI POCCUHCKON rocynapcTBeHHOCTH. (OCHOBHBIE
COLIMAJIbHO-9KOHOMHUYECKHE TPOLECCHl U crerduka GopMupoBaHus (HheoJalbHbIX OTHOIICHUN
Ha Pycu. OcobeHHOCTH conuanbHO-IoauTHYecKoro passutus Kuesckoit Pycu. Ilpunstue
xpuctuancTBa. PoOpMUpOBaHUE ITPABOBON CUCTEMBI.



1.2. Pycckue 3emnu B XII — magane XVI BB. O0OpaszoBanue Poccuiickoro rocymapcrsa
[TpuunHbl 000co6eHUs 3eMenb U KHsKecTB. ColMaTbHO-TIONUTHYECKAs! CTPYKTYpa

pPYCCKHX 3eMelb Iepuoja MOJIUTUYECKON pa3apobieHHocTH. DopmupoBaHHe pPa3IUYHBIX
COLIMOKYJIbTYPHBIX MOJIEJIe pa3BUTHUS JPEBHEPYCCKOI0 OOIIECTBA U TOCYIapCTBa.

MoHnrono-tarapckoe HamectBue Ha Pyck. Okcnancus B 3anaanyo u CeBepo-3amaaHyro
Pycs. Benukoe kHskectBo JlutoBckoe um Pycckoe rocynapctBo. CoulManbHO-IIOIUTUYECKUE
U3MEHEHUS B PYCCKHUX 3E€MJISIX B IEPUOJ MOHTOJIO-TaTapcKkoro rocmojactsa. Crneuuduxa
¢dopmupoBanus eaunoro Poccuiickoro rocynapcersa. Passutue ¢eonanbHOro 3eMieBiaieHusl.
ConepuunyectBo kHskecTB CeBepo-Boctounoit Pycu. Ilpuuunbl Bo3BbilIeHHST MOCKOBCKOTO
KHsDKecTBa. [lepBbie MockoBckue KHa3bs. Jmutpuit JloHnckoit. KynwmkoBckas Owutba, e€
HcTOpHYecKoe 3HaUYeHHE. Posib 1IepkBH B 00BeIMHUTEILHOM Tporiecce. Cepruii Pajonexckuid.

OcCoOeHHOCTH TMOJIMTHYECKOro ycTpoiictBa Poccmiickoro rocynapcra. Wsan I
Bo3HuKHOBEHHE COCIOBHOM CHCTEMBI Opranu3anuu oduiectsa. MectuudectBo. [Ipeanocsuiku
CKJIAJIbIBaHUSI CaMOJIEPKABHBIX 4epPT rocynapcTBeHHoM Biactu. Bacumui III. Mcropuueckoe
3HaueHue oopazoBaHus eaAnHOro Poccuiickoro rocynapcTna.

1.3. Poccus B cepenune XVI — XVII BB.

VMBan [I'pO3HBIM: IIOMCK QJIBTEPHATUBHBIX IyT€H COLMAIBHO-IIOJIMTUYECKOTO
pasButusa Pycu. CknagpiBaHue COCIOBHO-TIPEICTABUTEIILHON MOHAPXUU U €€ 0COOEHHOCTH MO
CpaBHEHHUIO co cTpaHamu 3amanHoi EBponsl. 3emckuii Cobop. N3bpannas Pama. Pedopmer 50-
x romoB XVI Beka u wux 3HaueHue. Cynebuuk 1550r. Crormaseiii CobGop 1551r.
[Ipucoenunenue x Poccun IloBomxkbs, [lpuypanss n 3anagnoit Cubupu. JIuBoHCKasi BOiHa:
LeIu U NMpUYUHbl Heyaad. OnpuyHUHA: NPUYUHBI, CYIIHOCTb, MOCIEACTBUS. XO03SICTBEHHOE
pazoperne 70-80rr. XVI B. Drambl 3akpenomieHusi KpecTbsiHCTBA. DopMupoBaHue
opUIHaNBEHOM UIEOIOTHH CaMOIEPIKABUSI.

«CMmyTHOE BpeMsi»: 0ocllableHHe T'OCYJapCTBEHHbBIX Hadall, MOIBITKA BO3POKIACHUS
TPaJAULIMOHHBIX  (WIOMOHIOJBCKHMX»)  HOPM  OTHOIIEHHMH  MEXIy  BJIacTblo U
obmectBoM.IIpaBnenne bopuca TomynoBa. Jhxenmutpuit |. bospckuii naps Bacunmii
[Myiickuii. Boccranne M. bonotHukosa. Jhxkenmurpuii II. @enomen camo3BanctBa. Ilonbcko-
mBeckas nHTepBeHuusa. CeMuOospuInHa, OkKymnanus MockBbl. Poiab HapoAHOTO OMOTYEHUS B
ocBoOOaeHnr MockBbl U u3rHaHuu uyxesemieB. K. Munun u J[. Tloxapckuii. 3emckuit
cobop 1613r. Boniapenue aunactuu PoMaHOBBIX.

Tepputopust u Hacenenue ctpanbsl B XVII B. Biusaue nocnenctuit «CMyTHOTO
BpEMEHH» Ha JSKOHOMHYeckoe pa3BuTHe Poccuu. Pasutue ¢opm  deoganbHOro
3emieBianeHus u xossiictBa. CobopHoe VYioxkenue 1649r.: ropuamdeckoe odopmieHHE
KpPEMOCTHOTO MpaBa U COCIOBHBIX (PyHKIMH. PocT 0OIECTBEHHOIO pas/ieleHus TpyAa U €ro
cneunanu3anus. IlepBele ManydakTypsl M  ux Xxapaktep. Hawamo ¢opmupoBanus
BCEPOCCUMCKOrO pbIHKA. SIpMapku. Pa3BuTre BHyTpEHHEN M BHEIIHEN TOProOBIW. Y KpEIUICHUE
kynedyectsa. Hosoroproselii ycraB. lleHTpamm3aums BiIacTH, Hadajlo Iepexojga K
abcomoTu3My. IIpekpaiienue nesTenbHOCTH 3eMCKUX cobopoB. M3menenue ponu bosipckoit
Hywmsl. LlepkoBb 1 rocynapctso. LlepkoBHbIi packoi. «byHTamHbli Bek». [IpyunHbl MaccoOBBIX
HapoaHbix BeicTymieHui B X VII B. 'opoackue OyHThl. Bocctanue non npenoautensctsom C.
PasuHa: npuunHbl, 0cOOEHHOCTH, 3HAUE€HUE U MociecTBUs. Poccuiickas MbICIb U KyJlbTypa B
npeansepur HoBoro BpeMeHH.

Paznen 2. Poccuiickas ummnepus B XVIII- nauane XX B.
2.1. Poccuiickoe rocymapctBo B XVIII Beke — Beke MOJEpPHH3AIMU M MPOCBEIICHUS
XVIII Bek B eBponeiickoir 1 MupoBoil uctopuu. Poccust u EBpona: HoBbIE
B3anMocBs3u U pazmuuus. [letp I: 6oppba 3a mpeoOpa3zoBaHNe TPaJAUIIMOHHOTO OOIIECTBA B
Poccun. OcHOBHBIE HalpaBlICHUS «EBPOIEU3ALMMN» CTPAHBl. IJBOJIOUUS COLMATBHON
CTpYKTyphl oOmiectBa. Buemmnsis monutuka Iletpa I, e€ cBsa3p ¢ mpeoOpa3oBaHUsIMH BHYTpPU
ctpanbl. Pedopmsr Iletpa | xak mepBas mombITKa MOJAEpPHHU3AIMH CTpPaHbl, €€ OCOOEHHOCTH.
Pa3zButve  NpPOMBIINUIEHHOCTH.  YCUJIEHME  pOJM  TOCyAapcTBa B HapalllMBaHUU
MIPOM3BOUTENBHBIX CHJI cTpaHbl. KoHienus MepkaHTuin3Mma U e€ peanmsaius B Poccum.
Coznanue perymsipHoit apmuu u (iora. AamuHuctpatuBHas pedopma. LlepkoBHast pedopma.
Tabenp o panrax. boprba ¢ koHcepBatmBHOI ommo3uieii. OdopmiieHne adCcoMOTH3MA,
OCHOBHBIE YepThl W HCTOpUYeckoe 3HaueHue. lIpoBosrnmamenue Poccun wumnepueil.
YnpouyeHrne MeX1yHapOgHOTO aBTOPUTETA CTPAHBI.
JIBOpPLIOBBIE TEPEBOPOTHI, MX MPUUYUHBI, COLUATBHO-TIOJUTUYECKAs CYIIHOCTh U



nocnencteusi.  ®aBoputu3M. Pacmpenwe — npuBuiierud  ABopsHCTBA.  JlanbHeinmas
OrOpOKpaTH3alysl rocamnmnapara. BHEIIHsAsS MoJWTHKa BO BTOpol yeTBepTH — cepeanne XVIII
BEKa.

Exarepuna Il wucrokm # CymHOCTH Jyain3Ma BHYTPEHHEH  IOJIUTUKH.
«IIpocsemennbiit abcomoTu3mM». CeKymspu3anus HEpKOBHBIX 3eMelb. YII0)KEHHas! KOMUCCHSL.
Kpectpanckuit Bompoc. Hapomnoe Bocctanne mnoa mnpenBoautenbctBoMm E. Ilyrauera
(pennochUIKY, XapakTep, 0COOEHHOCTH, MECTO B UCTOPUH). YKpEIUIEHHE TOCYAapCTBEHHOTO
anmapara. ['yoepuckas pedpopma. CocnoHas nonutuka Exarepunsr [I. HoBblii ropuandeckuii
craTtyc JBopsiHcTBa. Buemusis nonutuka Poccum Bo Bropoi mnonoBuHe XV Beka.
JanpHeiiiee pacimpenue rpanul Poccuiickoil UMnepuu.

apctBoBanne IlaBma |. IlombiTka oOrpaHWuYeHUs  JIBOPSHCKOW  BIJIACTH
CaMOJIEP’KaBHBIMU CPEACTBAMHU. YKECTOUEHHUE IOJUTHUYECKOIO PEKHIMA.

Pycckas kynbrypa XVIII Beka: oT eTpoOBCKMX MHULIMATUB K «BEKY IIPOCBELICHUS.

2.2. Poccus B XIX cronerun

[TpombinieHHsiii epeBopot B EBpone m Poccum: obmiee m ocobenHoe. Baxueiimme
ycioBus mepexona Poccuum K HMHIYCTpHAIbHOMY OOIIECTBY — pELICHHE KPECThSIHCKOTO
BOIIPOCA U OTPAHUYEHUE CAMOJIEPKaBU.

KpectbstHckuii Bompoc: 3Tanbl pemieHus. llepBpie MOACTYNBI K OTMEHE KpPEMOCTHOTO
npaBa B Hadane XIX B. Yka3 1803r. o «cBoOOAHBIX xyebomamiaxy», yka3 1842r. 06
«00s13aHHBIX KpecThsiHax». Pedopma II. JI. KuceneBa. PemieHne KpecThbsHCKOTO BOIpoca B
nepuon npasieHuss Anekcannpa Il. IIpeanockuiku u npUYMHBI OTMEHBI KPEOCTHOTO IPaBa B
Poccun. «Manugecr» 19 ¢epans 1861r. u «llonoxenus»: uUxX couepkaHue, 3HAUCHHE,
BO3JICHCTBHUE Ha pa3BuTHE opedopmennoi Poccun.

[TonbiTKM pedopMUPOBaHMSI CUCTEMBI T'OCYIApPCTBEHHOI'O YymnpasiieHus. [IpoekTbl
nubepanbHbIX pedopm M. M. Cnepanckoro u H. H. HoBocumbuea npu Amnekcanape |.
W3menenne nonutuyeckoro kypca B Havdanme 20-x rr. XIX B. BHyTpeHHss mnonuTuka
Hukonas.  YkperuieHue — camojepkaBHOM — BiacTu.  JlanbHeWmias — LEHTpaau3aius,
OropoKpaTH3aIus TOCYyJapCTBEHHOTO cTposi Poccuu. Y cuienne penpeccuBHbIX Mep.

Pedopmer 60-70-x rT. B 00JaCTH MECTHOTO YIIPABJICHUS, Cy/la, APMHH, IIEYaTH U JP.
Hcropudeckoe 3HaueHue npeodpazoBanuii 60-70-x rr. «Kontppedopmbr» Anekcanapa III.

Oo6mectBenHoe nBumxkeHne B Poccum XIX Beka. dopmupoBaHHE TpeX TEUEHHH:
KOHCEpBaTUBHO-OXPAHUTENBHOT0, JHOEpanbHOr0o W paaukanbHoro. KoHcepBaTHBHO-
oxpanutenbHoe Hampasienue. H. M. Kapamsun. C. II. lleBsipeB. M. II. Iloromgun. M. H.
Karkos. K. II. Tlo6enonocues. /. M. Mnogaiickuii. C. C. YBapos. Teopus «odunuansHoii
HapOJHOCTH».

JIubepansHoe HampaBienue. UneitHoe nacnenue I1. SI. YaamaeBa. 3amanHuku u
cnaBsiHounsl. K. [I. Kasenun. b. Y. Ynuepun. A. U. Komenes. K. C. AkcakoB. CTaHOBJIeHHE
UJE0JIOTUH pyccKoro nubepanusma. JInbepanbHast Gropokpatus u e€ poib B pepopmax 60-70-x
rr. XIX B. 3emckoe nmxeHne. OCOOEHHOCTH POCCUIMCKOTO JTrbepatn3ma.

PagukaneHoe HampaBieHue. Hawyamo ocBOOOIUTENHHOrO JIBMXKEHUs. JlekaOpuCThI.
dopmupoBaHue UACONOTHH JAekaOpu3Ma. Dpomtonus ABuxkeHHs: «Coro3 cnaceHus», «Coro3
6naroneHctsus», CeBepHoe M HOxHoe o6miecTBo. OCHOBHBIE NPOTrPaMMHBIE JTOKYMEHTHI.
Boccranus B IlerepOypre u Ha tore. IlpuunHBl mOpa’keHUsT M 3HAUEHHUE BBICTYIJICHUS
nexaOpuctoB. [TonbITKY TPOAOIIKUTE Tpaguluio 1ekadpuctoB. Kpyxku 20-30-x ronos XIX B.
IIpennocsiiky M UCTOYHMKHU coumanu3ma B Poccun. «Pycckuii coumanusm»  A. U. I'epuena
n H. I'. Yepnpimesckoro. Ilerpamesnsl. C. I'. HewaeB u «HewaeBnmHa». Hapogaudectso. M.
A. bakynun. II. JI. JlaBpoB. II. H. Tkaues. IlonuTnueckue NOKTPUHBI U PEBOIIOLMOHHAA
NeSATeTLHOCTh HApOoJHUYECKUX opranm3anuid B 70-x — Havane 80-x rr. XIX B. JIuGepanbubie
HapOJHUKN 80-90-x romoB. CranoBinenue pabGouero nBuxeHus. OdopmieHue
Mapkcuctckoro teuenus. I'. B. Ilnexanos. B. 1. YnbpsauoB (Jlenun).

Buemnsasa nomurtuka Poccum B XIX B. Ilpnumnbel OteuecTBeHHOW BOWMHBI 1812r.
3Havyenne modeapl Poccum B BoitHe mpoTwB HamoneoHa w OCBOOOIMTEIHHOTO TMOXO/Aa B
EBpony. Poccuiickoe camoznepxkaBue n «CssimeHHbli Coro3». BocTouHbI BOIIpOC MU €ro
pemienue B XIX Beke. Pocenst u Hapoas!r CeBepHoro Kaskaza. KpbiMckas BoiiHa, €€ IPUYUHBI U
nocneactsus. Ilonmntuka Poccun Ha [lansHem Boctoke. Ilponaxka Asnscku. IIpucoennnenue
Cpenneit Azun x Poccun.

Pycckas kynprypa B XIX B. O01111€ JOCTHKEHHS U TPOTHBOPEUUSI.



2.3. Poccus B Hauane XX Beka (1900 — 1917rr.)
Tepputopus u Hacenenue Poccun B Hauasie XX Beka. CounanbHas CTpyKTypa.

OcoOeHHOCTH COIMATbHO-PKOHOMHYECKOTO pa3BuTUs Poccum B Havane XX Beka.
OObekTUBHAS ~ MOTPEOHOCTh  MHAYCTPUAIBHOW  MojaepHu3anuu  Poccun.  Ycunenue
rOCyIapCTBEHHOT'O peryiaupoBaHusi skoHomuku. Pepopmer C. FO. Burre. Pycckas nepeBHs B
Hayase XX Beka.

CootHomieHne noauThueckux cuil B Poccunm B Hauane XX Beka. Hapacranue
Kpusuca camozepxanusi. [lepBas poccuiickas peBOIIOIUS: IPUUYUHBI, XapaKTep, OCOOCHHOCTH,
JBIDKYIUE CHIIBL, OTamnbl, 3HadeHue. Manudect 17 oxtabps 1905 r. OOpasoBanue
MOJINTUYECKUX MapTUi, UX FeHe3uc, KiaccuuKanus, nporpaMmma, TakTuka. ['ocyiapcTBeHHas
ayma Hayasa XX BEKa — IEpPBBIM OIBIT POCCHMCKOrO IapiamMeHTapu3Ma. TpeTbentOHbCKast
nonutrdeckas cucrema (1907-1914): Bnacts u o6miecTBo. CTONBINMUHCKAS arpapHas pedopma:
SKOHOMMYECKAsl, COLIMAIbHAs U MTOJINTUYECKAs! CYIITHOCTh, UTOTH, ITOCJIEACTBUS.

[TepBast MupoBas BoliHa U ydactue B Hel Poccuu. BiusiHue BOWMHBI Ha COLIMAIBHO-
SKOHOMHUYECKOE U TMOJUTHYECKOe pa3Butue Poccum. Kpusuc Biractu B rojbl BOMHBI M €rO0
UCTOKHU. BnusiHue BOWHBI Ha MPUOIMKEHHE OOIEHAIIMOHATILHOrO Kpu3Kuca. Poccust HakanyHe
PEBOIIOLIHAH.

[Tobena ®eBpanbCKOil PEBOTIOLUU U KOPEHHbIE U3MEHEHUS B MOJIUTUYECKOM KU3HU
cTpanbl. BpemenHoe npasurensctBo u Ilerporpanckuit Coser. [lonutuyeckue napTuu B
yCIIOBUSIX JBOeBIacTUs. AubTepHatuBbl pa3zButus Poccunm mocie @Pepans. CouuaibHO-
SKOHOMMYECKasl MOJUTHKA HOBOM BiacTu. Kpusucel Bnactu. KopHuinoBckoe BBICTYIUIEHUE U
€ro pa3rpom.

Paznen 3. OT coBeTcKOro rocyapcTBa K coBpeMeHHoi Poccun.

3.1. ®opmupoBaHue U CYIIHOCTh COBETCKOTO cTpost (1917-1991rr.)

BbospmeBuctckas crparerus: npuuuHbel nodensl. [loaroroska n nmodena OKTAOPHCKOro
BoOpykeHHoro Boccranus B Ilerporpaze. Il Beepoceuiickuii cbezn CoBeToB U ero
peleHus. DKOHOMHUYECKasi U CoLMallbHas MOJIUTUKA OosblieBukoB. Hauano ¢popmupoBanus
OJTHOTIApPTUIHOM MONMUTHYECKOM cucteMbl. Pociiyck YupeaurensHoro coopanus. Koncrturynus
1918r. bpectckuit Mup.

I'paxnanckasi BoHA: IPUYMHBI, TAllbl, PACCTAHOBKA CHUJI, PE3YJbTaThl U MOCIIEICTBUS.
WuTepBeHIMs: NpUYUHBL, (GOpMbI, MacmTad. Mjieonorus, MoJUTHKA, MPaKTHKa «BOEHHOTO
KOMMYHH3Ma.

IlonoxeHne CTpaHbl IOCIIE OKOHYaHUS TIpakJaHCKOW BoMHBEL —ConuaibHO-
HSKOHOMHYECKUH M MOJUTUYECKMH KpU3HUCHI B cTpaHe Ha pyOexe 1920-1921rr. Ilepexon k
HOBOM 3KOHOMHMYEcKON mnonuThke. CyllHOCTb, LI, peanusalusi, NpoTUBOpeUns, cyapba u
3Hauenue HOIla. YTBepxkneHne oqHONMapTUIHOMN MMOJIUTUYECKON CUCTEMBI.

HanmonaneHo-rocynapcTBerHoe  crpoutensctBo B 20-e  rr. Jluckyccum 00
obpazoBanuu CCCP. I ceezn CoeroB CCCP, ero pemenust 1 mecto B ucropun. Koncturynus
CCCP 1924r.

[Tomutnueckast 6ops0a B maptuu u rocynapcerse. [locnennue padotsl B. U. Jlenuna
0 BHyTpeHHel U BHemHel nonutuke CoBerckoro rocynapcrsa. Bospeimenne U. B. Cranuna.
bopeba ¢ onmosunumeil mo Bompocam paszButusi cTpaHbl. CBepteiBanue HOIla, kypc Ha
CTPOMTENHCTBO COLMAIN3Ma B OJIHOM CTpaHe.

CCCP B roasl nepBeix msaTuietok (kouer; 20-x rr. — 30-e rr.). ®opcupoBaHHOE
conpancTuaeckoe crpoutensectso B CCCP. UHnycTpranu3anus: npearnocbulki, HCTOYHUKH
HAKOIUIEHHU, METOJ], TEMIIBI, pe3yabTaThl. [lonUTHKa CIIJIOIIHON KOJIEKTUBU3ALMH CEIbCKOTO
X03s1iicTBa, €€ MpPUYUHBI, SKOHOMHMYECKHE M coluaibHble mnocieacTBus. llena «Oonbiroro
CKa4Ka.

@®opmupoBaHue pexuma JUYHOW Biactd CranvHa M KOMaHIHO-aAMHHHCTPaTHUBHOU
CUCTEMBbI ympaBlieHHs rocyaapcTBoM. CpallMBaHWe TMapTHUHHBIX M TOCYJAapCTBEHHBIX
crpykryp. Homenknarypa. Ponmp m mecro CoBeroB, mpodcor030B, CyAeOHBIX OpraHOB M
MIPOKYpPATyphl B CO3/1aBAEMON TOTAJIUTAPHOW MOJUTUYECKOM cucTeme. KapaTenbHble OpraHsl.
MaccoBsble penpeccuu.

IIpobnema maccoBoil mnoanepkku coserckoro pexuma B CCCP. VYHudukanus
001IeCTBEHHOM KM3HH, «KYJIbTypHas peBoitonus». boprda ¢ nHakompicanem. ConpoTHBIEHNE
CTAJINHU3MY U IIPUYUHBI €ro nopakeHus. OTHOIIEHHUE IrOCy1apCcTBa K PEIUTUN.

Buaemnsis monmutuka CCCP B 20-30-¢ rr. IlepBhie mmard COBETCKOW TUIIJIOMATHH.
I'enyasckas koHbpepenmus. Mexaynaponunoe npusHanue CCCP. O6ocTpeHrne MOTUTHYECKOM



o0ctaHoBKM B EBporie HakaHyHe BTOpPOW MHUPOBOUW BOWHBI. llepBbie BOEHHBIE KOH(IMKTHI.
MIOHXEHCKOE COIVIAlllEHWE M €ro BIUSHUE Ha MEXIyHapoJHoe nojoxkeHue. Heymaum
neperoBopoB Mexay CCCP, Axrnueit, @paHuueil o mpeaoTBpaiieHud BOHHBI. COBETCKO-
FePMAHCKUNA TNaKT O HEHanaJeHUU: TMPUYUHBL, mocheAcTBUA. COBpEMEHHBIE CIOPBI O
MexayHapoaHoM kpusuce 1939 — 1941 rr.

CCCP Bo BrOpoii mupoBoi u Bemukoit OteuecTBeHHOW BoitHe. Pemiarommii Bkian
Coserckoro Coro3a B pasrpoM dammusma. [Ipuannsl u niena nodensl. Yuactue CCCP B BoitHe
npotus Snoxnuun. IToru u ypoku BTOpOH MUPOBOU BOWHBI.

N3meHeHne COOTHOLIEHUs CHUJI B MHpE IIOCI€ BTOPOM MHUpPOBOM BOMHBL. Hauano
«xonoanoit BoitHb. CCCP u CIIA. CCCP u crpansl Bocrounoit EBpomnbl. Co3znanue
«COLIMAJINCTUYECKOTO Jarepsi».

Tpynnoctu nocineBoenHoro pa3sutusi CCCP; BoccTaHOBIEHHME HApOJIHOTO XO34MCTBAa U
nukBugamuss atoMHod Monomoiuu CIIA. VYikecToueHue MOJUTUYECKOTO pPEXKUMA U
MJI€0JIOTMYECKOro KOHTPOJs. HOBBIM BUTOK MacCOBBIX PENPECCUM.

IlepBoe mocnecranuHckoe necstuierne. PedopmaTopckue MOMCKM B COBETCKOM
pykoBojacTBe. [lombITkM OOHOBJIEHHS «TOCYJAPCTBEHHOTO COIMAIN3Ma». DKOHOMUYECKHE
pedopmsl, monbiTke epeBoia YkKoHoMukr CCCP Ha MHTEHCUBHBIN TyTh PAa3BUTHS B YCIIOBUSAX
HTP. XX cwesn KIICC u ocyxnenune Kynbpra audaHoctd CranuHa. PeaOunurarust xepTB
penpeccuit u nenopranuil. HomeHkiatypHas «imnOepanuzauus». «OtTrenensb» B JAYXOBHOH
cdepe. [lpuuuHbl 3aMeyIeHUs TEMIOB SKOHOMHUYECKOTO U COLIMAIBLHOTO PAa3BUTHUSL B Hayalye
60-x rogoB. XXII cee3n KIICC u koHnenuus «aepexoa oOT CONUaIn3Ma K KOMMYHHU3MY.

BHemHsiss monuTHKa B TOABI «OTTENENM»: HAyalo IepexoAa OT KOH(PPOHTAIMH K
paspsiike MeXIyHapoIHOW HampspkeHHoctu. KapuOckuii kpusuc (1962 r1.): mobena
MOJIMTHYECKOTO peau3ma.

CMmeHa BIacTH M MOJUTHYECKOTO Kypca B 1964 r., sxoHOMIUYECKHE pedOpMBI CEepeIHBI
60-X TOJ0B, MPUUMHBI UX He3aBeplIeHHOCTH. Biacth u obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJACTBYIOIIEH MACOJIOTUU. 1IpUYMHBI MOJUTUKKM OTPaHUYEHUN U 3alPETOB B KYJIbTYPHOHU
xu3Hn CCCP. JluccuaeHTCKoe MABUKEHUE: MPEANOCHhUIKHA, CYIIHOCTb, OCHOBHBIE 3Tallbl
pazButusi. Hapactanue Kpu3UCHBIX SBJICHHM B cOBeTCKOM obOmecTtBe B 70-¢ — cepenune 80-x
rOJIOB.

Buemnss nonmutuka CCCP B konie 60-x Hadane 80-X IT.: OT pa3psakd K 0OOCTPEHHIO
MEXIyHapoaHOH oOctaHoBku. Paspaborka Ilporpammbl mMupa u e€ peanuzanus. Bpop
COBETCKHX BOWCK B AQraHUCTaH U €ro MOCIEACTBHUS.

Kypc Ha pagukanbHOe 0OHOBJIEHHE COBETCKOTO oOIiecTBa. «llepecTpoiikay: CyIIHOCTD,
LIE€JM, 3aJa4M, OCHOBHBIE 3Tambl, pe3ynbTarbl. HOBbIE CTPYKTYpbl TOCYJapCTBEHHOM BIACTH,
nepBble  che3abl  HapomaHbix jAenyraroB CCCP, HoOBble OOIIECTBEHHBIE [BIDKCHHUS U
MOJIMTUYECKUE TMapTHH, TMpe3uAeHTckas Qopma mpasienus. «HoBoe moiuTHUECKOE
MBIIIUIGHUE» W U3MeHeHHe reononuTudyeckoro mnonoxkenus CCCP. T'KUIT u kpax
couuamuctuueckoro pepopmatopctBa B CCCP. Pacniang CCCP, npekparienue cyiiecTBOBaHuUs
KIICC. O6pazoBanue CHI'.

3.2. CraHoBneHHE HOBOHM poccuiickoii rocymapctBeHHoctH (¢ 1991- mo nHacrosmiee
BpeMmsi).

Buytpennss mnonutuka Poccuun. JluGepanbHas KOHUEMIUSA POCCHUUCKUX pedopm:
nepexoi K pblHKY, (OpMHUPOBAHHUE IPAXKAAHCKOTO OOIIECTBA M MPaBOBOTO T'OCYJapCTBa.
«llokoBass Tepamusi» sKoHOMHUYecKUX pedopm B Havanme 90-x romoB. KOHCTHUTYIIMOHHBII
kpusuc B Poccun 1993 1. m nemonTax cucremsl Biactu CosetoB. Koncturtynus Poccuiickoit
Oeneparmn 1993 1. TlonmuThueckwe mnapTud W OOIIECTBEHHBIC MABMKEHHS Poccunm Ha
COBPEMEHHOM 3Tarne. MexxHalmoHaabHble OTHOIIEeHUs. YedyeHckas BoviHa. Hayka, KynbTypa,
oOpa3oBaHMe B PHIHOYHBIX ycloBHsX. ColManabHas I1I€HAa U TEpBbIE PE3yNIbTaThl pedopM.
[TonuTnyeckue mapTuu U oOIIECTBEHHbIE IBUKEHUS Poccn Ha COBpEMEHHOM JTarle.

Poccus B mHauane XXI Beka. CoBpeMeHHbIE MPOOIEMBI YeIOBEUYECTBA U POoiib Poccuu B ux
pemiennn. PermonanpHble M riobanbHble UHTEpechl Poccun. ColMalibHO-3KOHOMHYECKOE
nonoxenue P® B nepuon 2001-2019 roxga. MupoBoii (pMHAHCOBBIA U SKOHOMUYECKUNA KPU3HC
n Poccusa. Buemmsisi monmutuka Poccuiickort ®@epepanmu B 1991 — 2019 rr. [MpuHOMIB!
BHeEIIHEH nonuTHKU. Poccust u cTpansl qanbHero 3apyoexbsa. OtHomenus co crpanamMu CHI'
Poccus B cucteme MUpOBOM SKOHOMHUKH U MEKYHAPOJHBIX CBS3€EH.

AHHOTaNuA padoyeii MPOrpaMMbl IUCHUILTHHBI



«Dusnyeckas kyJabrypa u cnopm (b1.b.04.)

1 eab AMCUMILIMHBI — COCTOUT B (pOPMUPOBAHUM MHUPOBO33PEHUS U KyJIBTYPbI JMYHOCTH,
IpaXkJaHCKOM TTO3HIINH, HPABCTBEHHBIX KaudecTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITCJIbHOCTH B TPHHATHH PEIICHUH, CIIOCOOHOCTH WCIOIb30BaTh pPa3HOOOpa3HbIC
(bopMBbI GUBUYECKON KYIbTYpHI, CIIOPTAa U TypuU3Ma JJIsl COXPAHEHUS U YKPEIUICHUS CBOETO
3JI0pOBbSI M 3J0POBbSI CBOMX OJIM3KMX B IIOBCEIHEBHON KHM3HH W MPO(ecCHOHATBLHOM
NEATEITHbHOCTH.

2. B pesyiabrare H3y4YeHHsl JUCHUILUIMHBI O0ydYallnuiics MO0 mporpamme
0akajlaBpHAaTAa J0JIKeH:

Obnadams crnedyrowumu KOMNEemeHYusmu:

—  CIOCOOHOCTBIO K caMoOpranu3aiuu u camoodpasosanuio (OK-7);

—  CIIOCOOHOCTBIO HMCIIOJIB30BATh METOJIBI U MHCTPYMEHTBI (PU3UUYECKON KYIbTYPHI JJIs
obecreyeHus MOJHOLEHHON COMAIbHOMN U podeccronanbHoi aesreabHocT (OK-8);

3nams:

- HAYYHO-TIPAaKTHYECKHUE OCHOBBI (PM3MUECKOUN KYIbTYPHI U 3J0POBOTO 00pa3a KU3HH;

- COIMAIBHO-OMOIOTMYECKHE OCHOBBI (DU3HUECKOM KYJIBTYPHI U CIIOPTA;

- BJIHSHHE O3J0POBHTEIBHBIX CHCTEM (U3MYSCKOrO BOCIUTAHUS HA YKpEIUICHUE
3JI0pOBbSI, TPOPUITAKTHKY TPOPECCHOHATBHBIX 3a00JICBAHUI U BPEIHBIX TPUBBIYCK;

- CIOCOOBI  KOHTPOJII M OIEHKA (U3WYCCKOro pa3BUTHA M (PU3HUYECKOM
MOJITOTOBJICHHOCTH;

- MpaBWIa M CIIOCOOBI IUIAHMPOBAHUS WHIWBUAYAIBHBIX 3aHATUN Pa3IUYHON IEJICBOM
HaIPaBJICHHOCTH;

- UCTOpHIO (DUM3MYECKON KYJIbTYpbl M CIOPTa, MMETh IMPEACTABICHHE O 3HAYMMBIX
CIIOPTUBHBIX COOBITUSAX HE TOJBKO CBOEH CTpaHbl, HO U MHUPOBOTO YPOBHS; Ba)KHCHIIIHE
JOCTHKEHHS B 00JIaCTH CIIOPTa;

- cioptuBHbeie Tpamuuuu PXTY wum. .M. MenaeneeBa, NMOMHUTh O NOABUTax

CIIOPTCMEHOB B rojisl Benmukoit oredectBerHoi BoitHb 1941-1945 rr.

Ymems:

- CaMOCTOATEIbHO 3aHUMATHCS (PU3UUYECKOM KYIBTYPON U CIIOPTOM;

- OCYILLIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma U cOOJII0/IaTh paBuiia
TUTHEHBI U TEXHUKH 0€30MacHOCTH;

- OCYIIECTBJISATh TBOPUYECKOE COTPYAHMYECTBO B KOJUIEKTHUBHBIX (hOpMax 3aHATHH
¢bu3nveckoil KyabTypoil.

Braoemy:

- CpelICTBaMHU U METOJaMH YKpPEIJICHUS] UHIUBUAYAIbHOIO 3I0POBBS, (PU3NUECKOTO
CaMOCOBEPIIECHCTBOBAHNS;

- JIOJDKHBIM  YpOBHEM  (DM3MUYECKON MOJATrOTOBIEHHOCTH, HEOOXOAUMBIM IS
KayeCTBEHHOI'0 YCBOCHMsI MPO(EeCCHOHATBHBIX YMEHHH M HaBBIKOB B Ipoliecce 0OydeHHus B
BYy3€, /ISl 00ecIieueHus MOTHOIICHHON COIMaIbHOM M MPOo(deCCHOHATBHON IeATeTbHOCTH TIOCIIe
OKOHYaHUs y4eOHOTO 3aBEICHMS.

3 KpaTkoe cogep:xanue 11 CHUIIHHBI

JucuumuinHa «®@u3nueckas KyabTypa U CHOPT» peanzyercs B oobeme /2 akaj. 4yacoB
w54 actp. 4. (2 3a4eTHbIC SAUHUIIBI) [IPU OYHOU (opme 06y UeHUs.

[Tporpamma paccuuTaHa Ha U3y4yeHHE AUCLUUILUIMHBI B TEYEHUE IBYX CEMECTPOB (TIEpBOTO

1 IIECTOTO).
Pa3nenanbl THCHUMILIMHBI M BH/IbI 3aHATHI
Ne Pasznmen nucummimHe! AxanieM. yacoB
n/n Bcero Jlek MII3 | [I®II KP
1. Paznen 1. [Ipeamer «Puzuueckas 18 2 6 9 1
KYJbTYypa u cnopt». Uctopusa ®KuC
1.1 | Ilpeamer usuyeckas KyabTypa v CIOPT 9 1 3 4,5 0,5
1.2 | Ucropus ciopta 9 1 3 45 0,5
2. Paznen 2. OcHOBBI 310pOBOT0 00pa3a 18 2 6 9 1
sku3Hu (30K)
2.1 | BpaueOHbIii KOHTPOJIb U CAMOKOHTPOJIb 9 1 3 4,5 0,5
HAa 3aHATHAX (PU3MYECKON KyIbTYPOH U
CIIOPTOM
2.2 | I'uruenndeckoe obecrieueHUE 3aHATHIA 9 1 3 4,5 0,5
03I0pOBHUTEIBEHON (PU3NIECKOM
KyJIbTypoil




Pa3nen 3. buosornueckue 0CHOBBI 18 2 6 9 1
¢u3nUYecKoil KyJabTypPbl U CIIOPTA

3.1

Buonoruueckue 0oCHOBEI (PU3NUECKON 9 1 3 4,5 0,5
KyJbTYPBI H CIIOPTA

3.2

O0pa3 *KU3HU U €TI0 OTPAXKCHHE B 9 1 3 4,5 0,5
npodecCHOHATBHOM IeATEILHOCTH

Paznen 4. [IpodeccuonanbHo- 18 2 6 9 1
NpUKJIaTHas pu3ndecKas KyJbTypa u
crnopTt

4.1

OO61mas ¢uszndeckas U CIOPTHBHAS 9 1 3 45 0,5
MOJIrOTOBKA CTY/ICHTOB B
00pa3oBaTeIbHOM IMpoIiecce

4.2

Ousnueckas KyJabTypa U CIIOpPT B 9 1 3 4,5 0,5
npodeccuoHabHOI eI TEILHOCTH
OakanaBpa

HUTOro 72 8 24 36 4

Kaxablii pazaes nporpaMMbl COCTOUT U3 MOAPA3/1eI0B U UMeeT CTPYKTYPY:

- JIeKuu (1uiu Teopernyeckuit Pazgen);

- mpaktuueckuit Pazgen (coctouT u3: MeroauKo-mpakTudyeckux 3aHsatud (MII3) u
y4eOHO-TPEHUPOBOYHBIX 3aHATUN (MpodeccroHaNbHO-TIPUKIaAHas (U3NYEcKas MOATOTOBKA,
[TIDIT);

- kouTpoabsHbIi Paznen (KP).

Teopernueckuii  moapaszaea  GopMHUPYET CHCTEMY  HAYYHO-TIPAKTHUYECKHX U
CHeIHalbHBIX 3HAaHUHN, HEOOXOIUMBIX AJII TOHUMaHUsl IPUPOJHBIX M COIMAIBHBIX MPOIECCOB
(YHKIIMOHUPOBaHMS (PU3UIECKON KYJIBTYpPHI OOIIECTBA U JINYHOCTH, YMEHUS UX aJallTHBHOTO
TBOPUECKOTO  HCMOJb30BAaHUS S JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  Pa3BUTHUS;
CaMOCOBEPIIIEHCTBOBAHMS, OPTraHU3AIMH 3JOPOBOTO 00pa3a >KM3HU NP BBHITIOJHEHUH Y4eOHOM,
npoeccrnoHaNbHON U COLIMOKYJIBTYPHOH AESITeTbHOCTH.

MeToauKo-IpaKTHYECKHE 3AHATHA IIPEIyCMaTPUBAIOT OCBOEHHUE OCHOBHBIX METOOB
1 croco0oB popmupoBaHUs YIeOHBIX, MPO()ECCHOHALHBIX W KU3HCHHBIX YMCHHI Y HABBIKOB
cpenctBamMu (GU3UYECKON KYIbTYPHI U CIIOPTA.

Ha METOAUKO-TIPAKTUYCCKUX 3aHATHUAX YACTIACTCA BHUMAHUC!

- OCHOBHEIM TMPO0JIeMaM CIIOPTUBHOW TPEHHUPOBKH;

- BIMSAHUIO QU3MYECKUX YIPAXHEHUH Ha (OopMHUpOBaHHE MPO(HECCHOHANBHBIX Ka4ecTB
6yILyH.I€F0 cricquajanucTa v JU4YHOCTH 3aHMMArOIECTrocCH,

- BOSHeﬁCTBH}O CpeacCTB (1)1/131/1‘1601(01"0 BOCIIMTaHUA Ha OCHOBHBIC (l)I/IBI/IOJ'IOFI/I‘IeCKI/Ie CHUCTCMBI U
3BCHbA OINIOPHO-ABUTAaTCIILHOIO aIrlrapara 3aHUMaroerocs;

- BOIIpOCaM TIPOBEAEHHUS COPEBHOBAaHWH (TpaBMIIa COPEBHOBAHMN, CHUCTEMa PO3BITPHILIEH,
orpesieNieHne nodenuTeneld, 000pyI0BaHUE M HHBEHTAPh ).

I[IpodeccnonalibHO-NPUKIAAHAS  MOATOTOBKA  TMPOBOJUTCS C  y4eToM  Oymaymei
npodecCHOHANBHON e TENLHOCTH CTYACHTA.

VY4eOHO-TPEeHUPOBOYHBIE ~ 3aHATHS ~ Oa3uUPyIOTCS  HAa  IIUPOKOM  HCIOJB30BAaHHUH
TCOPCTUICCKUX 3HAHUH W MCTOAHNYCCKHUX YMGHHﬁ, Ha TPUMCHCHUHN pa3HOO6pa3HLIX CpeaACTB
(hm3UYecKoi KyNbTYphI, CIOPTUBHOW M MPO(eCCHOHATBHO-TIPUKIAIHON (HU3NYECKOW MOATOTOBKH
CTYJICHTOB.

KonTpoasusiii moapasaen. KpurepreM ycrenrHocTd 0CBOEHHUS y4eOHOTO MaTepualia sSBISIeTCS
OLICHKA TMpENoJAaBaTelis, YUHUTHIBAIOWIAS PeYIAPHOCHb HNOCEUW|eHUA O00A3AMENbHbIX YUEOHBIX
3auAmMUI, 3HAHUN TEOPETUYECKOro pazjelia MporpaMMbl U BBITIOJIHEHUE YCTAHOBJICEHHBIX Ha JIAaHHBIN
CEMECTpP KOHTPOJIbHBIX TECTOB 00IIeH (hU3NYECKOW M TECOPETHUYECKOM IMOATOTOBKU IS OTACIbHBIX
IpyNI pa3jIudyHON CIOPTUBHOM HanpaBieHHOCTH. KP BXOANT B IpakTHUYECKUE 3aHATHS.

4 O0beM yueOHOI THCIUTIJIHHBI

Cemectp
Bcero

. 1 cemectp 6 cemecTp

Bunasr yueOHoi paboTh X N X

3E Kajl. 3E KaI. 3E KaI.
4. q. q.
OO0mast TpyT0eMKOCTb JIUCIUILIHHBL TI0 YI€OHOMY 2 72 1 36 1 36
TUIAHY

KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHS 2 72 1 36 1 36
Jlexmuu (Jlek) 0,2 8 0,1 4 0,1 4
[paxTuueckue 3anstus (113) 1.8 64 0,9 32 0,9 32

Bun xoHTpOJIS: 3aver | 3auer 3aver 3aver




Cemectp

Beero 1 cemect 6 cemect

Bunst yueOHOi paboTh CeMECTP A P
3E | Actpu. | 3E | Actpu. | 3E P
OO1mas Tpy10eMKOCTh AUCIUILIMHBI [0 Y9eOHOMY 2 54 1 27 1 27
TUIaHy

KonTakTHast padoTa — aynutopuslie 3ansatus (KP): 2 54 1 27 1 27
Jlexnuu (Jlek) 0,2 6 0,1 3 0,1 3
[pakTuueckue 3ausrus (I13) 1,8 48 0,9 24 0,9 24

Bua koHTpoas: 3aver | 3auer 3auer 3ayer

AHHOTaNuA padoyeii MPOrpaMMbl IUCHUILTHHBI
«MaremaTtuka» (b1.5.05)

1. esap u 3a1a4u JTUCHUILJIMHBI
Heap nucuunauHbl — (GOPMHUPOBAHUE Y CTYJASHTOB CHUCTEMBI OCHOBHBIX IOHSTHH,
HCIIONB3YEMBIX JIJIsl MOCTPOCHUS BXKHEUIIMX MATEeMAaTHUYECKUX MOJENIeH, U MaTEeMaTUYECKUX

METO/IOB JIJIsl ONIUCAHMS PA3IMYHBIX XUMUKO-TEXHOJIOTHUECKHUX MPOIIECCOB.

3agauu JUCHMILUIMHBI - co3/aHue (yHIaMEHTAIbHONH MaTeMaTH4eckoil 0a3bl, a TakKe
Pa3BUTHIO HABBIKOB MAaTEMaTHYE€CKOTO MBIIIJICHUS W UCIOJIb30BAHUS WX JIs PEIICHUS
MPaKTUYECKHX 3a]1a4.

Pabouass mporpamMma IHUCIUIUITHHBI «MareMaTuka» COCTaBlieHa B COOTBETCTBHH C
PEKOMEHIAlIUSIMH ~ METOJUYCCKONH KOMHCCHU M  HAKOIUICHHOTO OIbITa IpenojaaBaHus
TUCIMIUTMHBL Kadeapoit Beicmiedi maremarukun PXTY wmm. J[.M.Menneneera. IIporpamma
paccunTaHa Ha U3Y4YEHHE Kypca B TEUEHHE TPEX CEMECTPOB.

2. TpeGoBaHusi K pe3yJbTaTaM O0CBOEHUS TUCIUIITHHbI

Nzyuenune nucuumivnel «MaTeMaTHUKay MPHU MOATOTOBKE OaKaIaBpOB MO HANPABICHHUIO
noarotoBku 18.03.01 Xumu4eckasi TEXHOJIOTUSI HAMIPABJICHO HA MPUOOPETEHUS CIETYIOIINUX
KOMIICTCHITHM:

2.1. O6menpodeccruoHaIbHbIC:

- CIIOCOOHOCTh W TOTOBHOCTH HCITOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonanbHoi aesitenbaoct (OTTK-1).

3. B pe3syabTaTe H3y4eHHs AUCHUILUINHBI CTYACHT J0JIKEeH:

3HATh:

- OCHOBBl  Ju(pdepeHInanbHOro U UHTETPATbHOIO UCUUCIIEHUs, AuddepeHInantbHbIX
ypaBHEHUH

- MaTeMaTU4eCKUue TEOPUHU U METOJBI, JIEKALIME B OCHOBE ITOCTPOEHUS MATEMAaTHYECKUX
MOJIENEH;

- OCHOBBI IPUMEHEHUS MAaTEMAaTHYECKUX MOJIEIEN U METOIOB.

yMeTh:

- BBIOMpaTh MaTeMaTHYECKUE METO/IbI, IPUTOJIHBIE [T PELICHNs] KOHKPETHOH 3a/1auu;

- UCITOJIB30BaTh MaTEMaTUYECKHUE MOHATHS, METObI M MOJIEIH JJIsl OIMCAHUS Pa3INYHbIX
IIPOLIECCOB;

- BBIABJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JIEXKAIINE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIOJIb30BATh OCHOBHBIE METOBI CTATUCTUYECKON 00pabOTKHU JaHHBIX;

- IPUMEHATh MATEMAaTUYECKUE 3HAHNS Ha MEXAUCIUIUIMHAPHOM YPOBHE.
BIIAJIETh:

— ocHOBaMM  (yHIAAMEHTaJbHBIX  MaTeMaTHYECKUX  TEOPUH U  HaBBIKAMU
HCIIOJIBb30BaHUs MATEMAaTUYECKOTO arapara.

4. Conep:xaHue pa3iesioB JHCIUILTHHBI

1 CEMECTP
Beenenne. IIpeamer u metoasl MaTemaTuku. OnricaHre OCHOBHBIX pa3/ieioB Kypca.
CrpykTypa Kypca 1 IpaBuiia peHTUHIOBOM CUCTEMBI.
Paznen 1. DaemeHTBI ajredpsbl.



UwucnoBble MHOXKeCTBa, KoMIUIeKcHbIe uncia. Omnpenenutenu |l u |1l mopsakos.
BekTopsl: OCHOBHBIE MOHATHUS, CKAIIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEIEHUSI BEKTOPOB.
AHaUTHYECKasi TEOMETPUS: MpsAMasi Ha MIIOCKOCTH, KpuBble Il mopsiaka. MaTpuubl: nedcTBUsS
Ha/l MaTpUIlaMH, IPUBEACHUE K CTyIIeHYaToMy Buay u Buay ['aycca. Panr matpursl. OOpatHas
Marpunia. Teopema Kponekepa-Kamemnu. Pemienwe cucreM JHWHEHHBIX —alnreOpandecKux
ypaBHeHuid. CoOCTBEHHBIE YHCia U BEKTOPHI. KBagparuunbie popmsl.

Paznen 2. ®yuxkuus ognoii nepemenHoii. Illpenen ¢pynkuun. HenmpepsiBHOCTH
(pynxuum.

Oynkmust. CriocoObl  3amanus (YHKIUU. OieMeHTapHble QyHKIuU. [lpenen
¢byukuun B Touke. OpHocropoHHHMe mpenensl. I[Ipenenst Ha OeckoHedHOCTH. beckoHedHO
MaJible U OECKOHEUHO O0JbIne PYHKIIMH, UX CBOMCTBA M B3aUMOCBsS3b. OCHOBHBIC TEOPEMEBI O
npenenax. [lepBolil u BTopoil 3ameuatenbHble npesenbl. HempepblBHOCTH GYHKIIMN B TOUKE U
Ha poMexyTke. CBoiicTBa (yHKIMIA, HEIPEPHIBHBIX HA OTpe3Kax. Touku pa3psiBa QYHKIMU U
uX KiaccupuKanus.

Pa3nen 3. luddepenunanbHoe ncuncjieHue GyHKIHU OTHO MepeMeHHOMM.

[IpousBonHas (GyHKIMHU, €€ TEOMETPUUECKHII 1 MEXaHUYECKHI CMBICT. YpaBHEHUS
KacaTenbHOU M HOopMmanu. [IpaBuna nuddepennpponanns. Tabmuna OCHOBHBIX MPOU3BOIHBIX.
HuddepenunpyeMocTb (GYHKIUHU: OINpeAeNeHHEe, TEOPEMbl O CBSI3U HENPEPHIBHOCTH U
muddepeHupyeMocT (YHKIIMM W C CYyIIeCTBOBaHMEM mpousBogHOW. [uddepenmman
¢byHKIMU: ompeneneHue, cBoiicTBa. I[IpomsBogHas crnoxkHOW (QyHKIMH. OCHOBHBIE TEOPEMBI
muddepennnanbHoro ucuucienus: Poms, Jlarpamxka, Kommu. IlpaBuno Jlonutans (packpeitue
HeompeneneHHocTe). [Ipom3BogHbIE BBICHIMX — MOPSAAKOB. MOHOTOHHOCTH  (DYHKIWU:
ornpezeneHue, HeoOXOUMbIE U JOCTATOYHBIE YCIOBUS. DKCTpeMyM (DYHKIHMH: OmpesesieHue,
HEOO0XOMMBIE U JOCTATOYHBIC YCIOBHA. BBITYKIOCTh, BOTHYTOCTh M TOUKH Iepernda rpapuka
GyHKIIUU: onpeaeneHusi, HEOOXOAUMBIE W JIOCTaTOYHbIE YCJIOBUS WX cyllecTBoBaHus. OOmias
cXeMma HMCcCieIoBaHus (PYHKIMN, TTOCTPOCHUE UX TPa(UKOB.

Pa3nea 4. UnTerpanbHoe ucuncjieHne (PyHKIUM OTHOM NepeMeHHO.

[lepBooOpasnas ¢ynkuus. HeompeneneHHblii nHTErpan u ero cpoiicrBa. Tabmmua
OCHOBHBIX MHTErpajioB. MeTOJIbl HMHTETPUPOBAHMS: HEMOCPEACTBEHHOE WHTETPUPOBAHMUE,
METOJI MOJCTAHOBKH, UHTETPUPOBAHUE I10 YACTSIM, MHTEIPUPOBAHUE PALMOHAIBHBIX JIPOOEii,
WHTETPUPOBAHUE HEKOTOPBIX  HMPPAIMOHAIBHBIX M  TPUTOHOMETPUYECKHX  (DYHKIUH.
OnpeneneHHblil UHTErpai, ero reOMeTpUYECKUl CMBICI, €ro CBOMCTBA. TeopeMa O cpeaHeM
3HayeHuu. Gopmyna HeroToHa-JleiiOHuIa. 3aMeHa nepeMeHHON U MHTETPUPOBAHUE 110 YACTSIM
B OINpeAeNeHHOM HHTerpaie. Bpluucinenue uiomanaei miockux ¢uryp u oObeMOB Ten
BpallleHUsT C TIOMOILBIO  ONpEAEJIeHHOro HHTerpaga. HecoOCTBEHHblE  MHTErpabl:
oTpesieNIeHus], CBOMCTBA, METOAbI BEIUMCIICHHUS.

2 CEMECTP

Paznen 5. [uddepennuanbHoe ucuyuciaeHne (GyHKUHNA  HECKOJIbKHX
nepeMeHHbIX.

OyHKkIMM JBYX U Oojiee INEepeMEHHBIX: OIpejaeNeHue, 00JIacTh OIpeneeHMUs,
00JIacCTh CYIIECTBOBaHMS, F€OMETpUYECKass MHTEPIpETalys, JUHUM YPOBHS, U MOBEPXHOCTH
ypoBHs. Ilpenen gyHkuuu B Touke. YacTHble Npou3BOJHBIE (Ha mpumepe (QYHKIMHU JBYX
nepeMeHHbIX). uddepenuupyemocts GyHKIMU: onpeaeseHue, cBa3b AupdepeHIupyeMoCTH
C HENpEepbIBHOCTbIO U C CYIIECTBOBAHWEM YaCTHBIX NMPOU3BOJAHBIX. JlOCTaTOYHBIE YCIOBHS
muddepermupyemoctrt  GyHkiuu. JuddepenmupyemMocts  caoxkHOW (QYHKIMH, TONHAS
npousBojgHas. Judpdepenunan QyHKUMH JBYX TEPEMEHHBIX, €ro HHBapUAHTHOCTb.
JuddepenurpoBanne (GyHKIUU OTHOW M JABYX INEPEMEHHBIX, 3a/JlaHHON HesiBHO. YacTHbIe
MPOM3BOJIHBIE U AU(QepeHInanbl BHICIIUX IMOPSJIKOB. TeopeMa O paBEeHCTBE CMEIIaHHBIX
NPOU3BOAHBIX (11 (YHKUMH JABYX TIE€PEMEHHBIX). AHAJIUTHYECKUH NPU3HAK IIOJHOTO
muddepennmana. [IpowsBogHas MO HampaBlIeHUIO: ompeaeneHue, Qopmyna a1 ee
BbIUUCIeHUs. ['pagMeHT M ero cBoicTBAa. ODKCTpeMyMbl (YHKUIMHU JBYX MEPEMEHHbIX:
orpezeneHus, He00X0AUMOE U JOCTaTOYHOE YCJIOBHUS CYIIECTBOBAHUS IKCTpEMyMa. Y CIIOBHBIN
HKCTPEMYM: OIpeJeIEHUE, METOAbl HAaXO0XJEHHs TOYEK YCIOBHOI'O JKCTpemMyMa (TpsMoil
MeToa U MeToa MHoxwurtened Jlarpamxka). HauGonpinee m HauMeHbliee 3HAYCHUS (DYHKITMH
JIBYX MEPEMEHHBIX B 3aMKHYTOH 00acTu.

Paspnen 6. KparHbie mHTErpaJibl.

JIBOWMHOW MHTErpaj: OmpeaesieHNe, TeOMETPUUECKUM CMBICI, CBOWCTBA. Teopema o
CPEIHEM 3HAYEHUM JBOWHOIO MHTErpajna. BeluucieHue NBOMHOrO MHTErpaja B JCKapTOBOU



CHUCTEME KOOpAMHAT. BhryucieHue IBOMHOTO HMHTErpaja B MOJSPHOM CHUCTEME KOOPIWHAT.
Wurerpan Oiinepa - Ilyaccona. IlpunoskeHus ABOWHOrO MHTErpana: BBIYMCICHHME IUIOLIAIN
IUIOCKOM 0071acTH, 00beMa LUIMHAPUUYECKOTO TeJla, IO TOBEPXHOCTH, MACChl IIIIACTUHKU
C 33JaHHOM IUIOTHOCTBIO, KOOPAMHAT LEHTpPA TKECTU IUIACTUHKHU. TpPOMHOM HMHTErpai:
omnpenencHue, (U3NYECKUA M TEOMETPHYECKHUH CMBICHI, CBOWMCTBA, TEOpeMa O CPEIHEM
3HAQYEHUM TPOMHOI0 MHTErpaja. BelUMCIIEHHE TPOMHOIO MHTErpajga B JIEKapTOBOM CHUCTEME
KOOp/AMHAT, B LMIMHIPUYECKMX U CQepudeckux KoopauHarax. [IpuiokeHus TpoHHOro
MHTErpaja: BBIYMCICHHE 00beMa, MAcChl Tella C 3aJlaHHOW IUIOTHOCTBIO, KOOPJAMHAT LIEHTpa
TSYKECTH TeJa.

Pa3nes 7. KpuBosiuHeliHbIe M TOBEPXHOCTHbIE MHTETPAJIbI.

KpuBonuHelHbId UHTETpad MO KOOPJMHATAM: OINpeneieHne, (GU3NIeCKUil CMBICI,
cBolicTBa. Beruucienue kpuBoiauHelHoro uHrerpana. Gopmyna s BBIYMCICHUS pabOThl U
[IEpEMELICHUM MaTepUalIbHOM TOYKM B CHJIIOBOM II0J€ BIOJIb HEKOTOporo mnyru. dopmyia
I'puHa nns  BBIYMCIICHHS  KPUBOJIMHEHMHOIO HHTErpaja IO 3aMKHYTOMY  KOHTYDY.
He3aBuCHMMOCTh KPHUBOJIMHEHHOrO HWHTErpaja OT IYTH HHTEIPUPOBAHMA: HEOOXOAMMOE H
JOCTaTOYHOE YCJIIOBHE HE3aBHMCHUMOCTH, KPUTEpUN He3aBUCHUMOCTH. [loTeHmmanbHOE mole,
NOTEHIMabHast (YHKIMS U €€ BBIYMCICHUE. BBIUMCICHHE KPUBOJMHEHHOrO WHTErpasa, He
3aBUCSAIIETO OT IyTH UHTErpupoBaHus. [loBepXHOCTHBIN MHTErpai: onpeaeneHue, Gpu3ndeckui
CMBICJI, BBIUYMCIICHHE B JIEKapTOBOW cucreMe koopauHar. Teopema ['aycca-Octporpanckoro.
®opmyna Crokca.

3 CEMECTP

Paznen 8. lu¢depenuuanbabie ypaBHeHHs EPBOro nopsaka./luddepenunansusie
YPaBHEHUSA: OIPENEIEHUE, NOPSNOK, PELUICHUE, TEOPEMA CYIIECTBOBAHUSA W €IMHCTBEHHOCTH PEIICHUS.
3amaya Kommu. JluddepeHnmansupie ypaBHEHUS ¢ pasfeisiOUIUMUCS TepeMeHHBIMH. OIHOPOIHBIC
ypaBHEeHHUs1 [-To mopsaka: ompeneneHue W MeToj pelieHus. JluHelHble ypaBHeHHs |-To mopsiaka:
ONpeleleHUEe M METOJ peLICHUs. YpaBHEHUs bepHyUIM: ONpeAesicHUE W METOJI PELICHHUS.
Juddepenimanbapie  ypaBHeHHS B TONHBIX auddepeHnmanax: ompefeneHHe W METOJ PEIICHHUS.
WuTerpupyromuii MHOXXUTENb: OIpeelicHHe, CBeleHHEe K YpPaBHEHHWIO B MOJHBIX AuddepeHmmanax c
IIOMOIIBIOMHTETPUPYIOIICTO MHOXKUTEIIA.

Pa3nen 9. luddepeHunanbHbie ypaBHEeHHs BTOPOTO MOPSIIKA.

HuddepeHunanbHble ypaBHEHUSI BTOpPOrO TMOpsiIKa, JOMYCKAIOUIUE IMOHUKEHHE
nopsiaka. Jluneitnele auddepeHunanbHble ypaBHEHHs BTOPOTO IOPSJIKA: OIpeJesIeHue,
OJIHOPOJIHBIE U HEOJHOPOJHbIE JUHEHbIe ypaBHeHHs. CBoiicTBa pemieHui. JluneitHas
He3aBUCUMOCTh (pyHKIM. Onpeaenurens BpoHckoro u ero cpoiictBa. TeopeMbl 0 CTpyKType
OOIIMX pEeUIeHUM JTUHEWHBIX OJHOPOJHBIX M JMHEMHBIX HEOJHOPOAHBIX AU((epeHINaTbHbIX
YPaBHEHUI BTOpOro nopsaka. @yHaaMeHTaabHas CUCTEMA PEILIEHUH JTUHEHHOIO OJJHOPOIHOTO
mup¢depeHIMaIbHOTO  ypaBHEHUS ~ BTOpPOro  MOpsAKa. JIuHeliHBIE ~ OJHOPOJHBIE
muddepeHManbHbIe ypaBHEHUSI BTOPOTO MOPSAIKA C MOCTOSSHHBIMU KO3 (GUIIMEHTAMH: METO]
DOiinepa [UIsl pelIeHUs 3TUX YypaBHeHHH. JIuHeliHble HEOAHOpOIHBIE nudPepeHnanbHbIe
ypaBHEHMs BTOPOTO TMOPSAAKA C MOCTOSHHBIMH KO3 (UIMEHTaMH: METOJ] MoA00pa 4acTHOTrO
peuIeHuss 3TOr0 ypaBHEHWs C MPAaBOM 4YacThlO CIELUAIBHOTO BUIA W METOJ BapUaLUH
IIPOU3BOJIBHBIX TOCTOSHHBIX. JIuHeiHble nudgepeHanbHble ypaBHEHUsT N-TO TOpsIKa:
CBOMCTBA pellIeHUH, TEOPEMBI O CTPYKTYpe OOIIEro pemeHus. AJropuT™M NOCTPOEHHUs OOLIEero
pemieHust JUHEHHOro Jud@epeHIaTbHOr0 ypaBHEHUS N-TO MOpSAKa C IOCTOSHHBIMH
K03 ULIHEeHTaMH.

Pazgen 10. Cucremsl 1uddepeHnaIbHbIX YPABHEHU .

Cuctembl TUHEHHBIX AU dEepeHInATBHBIX YPaBHEHUN MEPBOTrO MOPSAIKa, PELIeHne
MeToJIOM HCKItoYeHHs. Cuctembl JIUMHEHHBIX AUQPEpeHIranbHbIX YpaBHEHUH MEpPBOro
MOpAJIKA, METOJ BapHallUd MPOU3BOJIBHBIX NOCTOSHHBIX. CHCTEMBI JIMHEHHBIX OJHOPOIHBIX
ypaBHEHUU TMEPBOTO TMOPSIKA C MOCTOSHHBIMU KO3 dUIIMeHTaMH, MeTo Ditnepa. CHCTEMBI
JUHEWHBIX ~ HEOAHOPOAHBIX  JU(QepeHIHaNbHbIX  YpaBHEHHH C MIOCTOSIHHBIMU
K03 ULIIEeHTaMH.

Pa3nen 11. YuciaoBble 1 GyHKIIHOHAIBbHBIE PS/bI.

UucnoBbie psiibl: OCHOBHBIE MOHATHS, CXOAUMOCTh psifa. HeoOxonuMmeblil nmpusHak
cxogumocTu psanga. CBoicTBa CXOAAIIMXCA pAnoB. JlocTaTouHble MPU3HAKH CXOAUMOCTH
3HAKOIOJIOKUTENBHBIX PSAJOB: MHTETPAIBbHBIA Npr3Hak KomM; MpU3HAKKM CpaBHEHHUs PSIOB;
npu3Hak JlamambGepa; pamukanbHblii npusHak Komm. Psgsr Jupuxie. 3Hakodepenyromuncs
psan:  ompeneneHue, npuzHak JleitOHuia. AOcomOTHAasE W yCJIOBHas  CXOJUMOCTH



3HAKOMEPEMEHHBIX PsiioB. OYHKIMOHAIbHBIE PsAbl. CTENEHHbIE PSIbL: ONpeesieHue, Teopema
Alensi, UHTEPBAI CXOAWMOCTH, Paguyc cXoauMOCTH. CBOMCTBa CTENEHHBIX PANOB. Psibl
Telinopa u MaksiopeHa: onpenesieHue, YCIOBUsl CXOIUMOCTH psiaa Teiopa K HCXOAHOM

byakumun. Jlemma lim X' _o nna VX € R. JlocraTounble yCI0BUS CXOAUMOCTH psaga Teitnopa.



now NI

Anroput™ pasioxenus GyHKIUH B psax Makinopera. OCHOBHBIE pasjioKeHus (YHKIUHA: €%,
sinX, cosx, In(1+x), (l+ X)n, arctgx , arcsinx B psa Maxnopena. Pasnoxenue QpyHKuuii

B panx Teinopa ¢ IOMOIIBIO OCHOBHBIX pa3yIOKEHUH. IIpuMeHeHUe CTENEeHHBIX psIOB:
MPUOIMKEHHBIE BEIYUCIICHUS, TPUOJIMIKEHHOE pemeHne AU GepeHnanbHbIX YpaBHEHUH.

O0bem yueOHOI TUCHUTIMHBI
CemecTp
B GHo0ii paG Bcero 1 2 3
W1 YHCOHOH pavoTLL Axkan. Axkan. 3E | Akan. 3E Akan.
3E 3E
4. 4. 4. 4.
O6mas Tpynoemicocts 15 | 540 5 | 180 | 4 | 144 216
JAUCHHUILIUHBI
Konraxrnan padora - 5,3 192 1,78 64 | 178 | 64 | 1,78 | 64
ay/IMTOPHbIE 3AHATHS:
Jlexumn 2,65 96 0,89 32 0,89 32 0,89 32
[pakTuueckue 3ausrus (I13) 2,65 96 0,89 32 0,89 32 0,89 32
CamocTrosiTenbHasi paboTa 1,7 276 3,22 116 1,22 44 3,22 116
KonrtakTHas caMmocTosITeNnbHas 0.4 0.4 0 0
paborta
CaMocCTOsTENbHOE N3YUCHHE [ 3,22 1,22 3,22
275,6 115,6 44 116
pa3aenoB AUCHUIUINHBI
Buj konTpoas — 3auer ¢ + +
OLICHKOI1
Bun xonTpoas — Jk3aMeH 2 72 1 36 36
KonTakTHas padora — 0.8 0.4 0.4
NMPOMEKYTOUHAS ATTECTAIUSA 2 1
IMoaroroBka K IK3amMeHy. 71,2 35,6 35,6
3aver c JIK3aMeH JK3aMeH
Bua MTOroBOro KOHTPOJIA: .
OIIEHKOIA
Cemectp
B GHoii D26 Bcero 1 2 3
WL YICOHOH pAOOTLL Actp. Actp. 3E | Acrp. 3E AcTp.
3E 3E
q, q. q. q,
OO TGS 15 | 405 | 5 135 | 4 | 108 | 6 | 162
JUCHHILTUHBI
Konraxrnas padora — 53 | 1431 | 178 | 48,06 | 1,78 | 48,06 | 1,78 | 48,06
ay/IUTOPHbIE 3AHATHS:
Jlexumun 2,65 | 71,55 | 0,89 24,03 0,89 | 24,03 | 0,89 | 24,03
[IpaxTuueckue 3anstus (113) 2,65 | 71,55 0,89 24,03 0,89 | 24,03 0,89 24,03
CamocTrosiTeJibHasi padoTa 7,7 2079 | 3,22 86,94 1,22 | 3294 | 3,22 | 86,94
K;)gl;:;maa CaMOoCTOSITEIIbHAS 0.3 0.3 0 0
IéaMOCTosITeHBHoe HU3yYEHHE [ 3,22 1,22 3,22
Y 207,6 86,64 32,94 87,2
Pa3IeNioB TUCIUTUIUHEI
Bun xouTpoas — 3ader ¢ + +
OLICHKOM
Bunx xoHTpOJIS — DK3aMeH 2 54 1 27 27
KonrakTHas padoTa —
NMPOMEKYTOUHASL ATTECTALMUS 2 0.6 1 03 03
IMoaroToBka K IK3aMeHYy. 53,4 26,7 26,7
3auer ¢ JK3aMeH JK3aMeH
Bujx MTOrOBOrO KOHTpOJIA: "
OLIEHKOii
AHHOTa U padoyeii MPOrpaMMbl M CUUILTHHBI
«Nudpopmaruka» (b1.5.06)
1. Heap AHCHMIUVIMHBI — TpHOOpeTeHHE 0a30BBIX 3HAHUH O COBPEMEHHBIX

MH(POPMALIMOHHBIX TEXHOJIOTHSAX, a TAaKXKE YMEHUH W IMPaKTHYECKHMX HABBIKOB B 001acTH



MH(GOPMATUKH, HCIOJIB3YEMbIX NPHU PEIICHUM HAy4HbIX M NPAKTUYECKUX BBIYMCIUTEIBHBIX
3aJ1a4 CTY/IGHTaMH BCEX CHEIMAIbHOCTEH.

2. B pe3yabTare MH3y4YeHHs AUCUMILIMHBI O0ydamouuiics Mo mnporpamme
0akajlaBpUAaTAa 10JIKEH:

OO6nanaTh CIeIyIOMUMH KOMIETCHIIUSMHU:

— BJIaJICHHE MIOHUMAHUS CYITHOCTH M 3HA4YEHUS UHPOPMALMU B Pa3BUTHH COBPEMEHHOTO
00111eCTBE, OCO3HAHMSI OMIACHOCTH U Yrpo3bl, BOSHUKAIOIUX B 3TOM IIpOIEcce, CIOCOOHOCTBIO
COOIOIaTh OCHOBHBIE TpeOOBaHMS MHPOPMAITMOHHON O€30MaCHOCTH, B TOM YHCJIC 3aIIUTHI
rocynapcTBenHoit Taiinsl (OI1K-4);

— BJIQJICHUE OCHOBHBIMU METOJIaMH, CIOCO0AMH W CpPEACTBAMH IONyYCHHsI, XPaHECHUS,
nepepaboTku HHGOpMalMK, HMETh HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpeACTBOM
yrpasienus unpopmarueii (OITK-5).

3uame:

—  cBolcTBa HH(MOPMAIUH, CIIOCOOBI €€ XpaHEeHHs K 00paOdOTKH;

—  CTPYKTYpY, IPHHLIHUIIBI PaOOTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;

—  TOIIOJIOTUIO U APXUTEKTYPY BBIUYMCIUTEIbHBIX CETEH;

—  IPUHLUIBI aJpecaliiy N0Ib30BaTeIel, KOMIIBIOTEPOB U PECYpPCOB B ceTH MIHTepHET;

—  pa3nuyatk ¥ pacmi@poBsiBaTh IP — anpec, 1oMeHHOE UMSI KOMITBIOTEPA;

—  OCHOBHBIE TUIIBI AJITOPUTMOB, SI3bIKH IPOrPaMMHUPOBAHUS;

— CTaHJOapTHble  IporpaMMHble  obOecnedeHus:  cBoed  MpodecCHOHATbHOM
NesTeNbHOCTH;

—  QITOPUTMBI PEIICHNS HEJIMHEUHBIX YPABHEHUN;

—  JITOPUTMBbI OJTHOMEPHOH ONTUMHU3ALNH;

Ymemy:

—  IHcaTh U OTIaXUBaTh porpammsl Ha VBA 110 pa3paboTaHHBIM alropUTMam;

—  TPUMEHSATh METOBl MATEMATUYECKON CTATUCTUKH /ISl pEIICHUS] KOHKPETHBIX 3a/1a4;

—  HUCHOJb30BaTh MAKEThl MPUKIAAHBIX MIPOrpaMM MpHU AajbHEeWIIeM 00y4eHUU U
IIPAKTUYECKOM JEATEIbHOCTH.

Braoemy:

— HaBBIKAMH CaMOCTOATENBHOTO pEIICHHA 33Jad Ha KOMIIBIOTEpE, BKIIIOYAIOIINE
MIOCTAHOBKY 3a/1auM, pPa3pabOTKy alropuTMa U OLEHKY ero 3((eKTHBHOCTH METOAaMHU
MaTeMaTHYECKON CTAaTHUCTUKH JIJIsl 00pabOTKH SKCIIEPUMEHTA;

— METO0JIaMH pean3aliy aIrTOPUTMOB Ha KOMITbIOTEPAX.

3. KpaTkoe coaep:kanue pa3iesioB AUCHHIIUHBI

BBenenne. Mapopmarnka — mpeamer, 3aaud U MECTO Kypca B MOJTOTOBKE CTY/EHTA.
Tpu yactu Hayku nHpopmatuku: hardware (TexHH4YeckHe cpeacTBa), software (mporpaMmHbIe
cpezctsa), brainware (MHTEIIEKTyallbHbIE CpeicTBa). KpaTkue cBemeHus.

Paznen 1. ApxuTeKkTypa KOMNBIOTEPOB M KOMIBIOTEPHBIX ceTeil

1.1. Uctopust pa3BuTusi MHGOPMAITMOHHBIX TEXHOJIOTUH, BBIYMCIUTEIHHON TEXHHUKH H
NEPCOHANBHBIX  KOMIbIOTEpoB. HWHpopmanus, KonuyecTBO  HMH(OpPMALUM,  CIIOCOOBI
BbuucieHus. KpaTkas WCTOpHS pa3BUTHS BBIYHCIUTEIBHONH TEXHUKH M TEPCOHAIBHBIX
komnbioTepoB (IIK). Berumcnurensnas wmamumHa @Pon-HeliMana u mammHa TeropuHra.
Pazpabotku HopGepra Bunepa.

1.2. Tlepconanbubie komnbtoTepel (IIK) m ux Bo3moxHocTn Apxutektypa IIK,
annapatsle cpeacTtsa [IK. @ynknnonansHas cxema 1K, marncrpanbHO-MOAYIBHBIN TPUHIUIT
noctpoeHus.: [IpuHIUN OTKPBITONH apXUTEKTyphl. OCOOEHHOCTH TNpEICTaBICHUS JaHHBIX Ha
MamMHHOM ypoBHe [IpemmymiectBa 1H@pOBOrO mpencTaBieHUs WHOOPMAIMHA TIepeN
aHaJIOTOBBIM. VIcCroNib3yeMble CUCTEMBl CUMCIIEHUS, TpaBUiIa MepeBoa U3 OJHOM CHCTEMBI B
IPYTyr0. DJIEeMEHTHl MATEeMaTHUECKOW JIOTUKH: OCHOBHBIE JIOTHUECKHE OTEepaui u (YOPMYIIHI.

1.3. KoMmbloTepHble CETH: TOMOJOTUU CETEeH, MX XapakTepucTHkH. Tomojoruu cereit:
3Be3/IHAs, IMIMHHAs, KoJbIeBas. CeTH 3aKphITOrO THIA: JIOKAIBHBIE W paclpe/eieHHbIE CETH,
KOpIIOpaTHBHbBIE ceTU. [IporpaMMHO-TEeXHUYECKOEe oOecleyeHue: ajapecaiusi, ornepalnnoHHas
CHUCTEMA, aJanTephl, JAPAWBEpPHI, MPOTOKOJBI (OCOOBIE S3BIKHM, Ha KOTOPHIX OOMEHHBAIOTCS
uHpopMarmeii KoMmmeloTepsl B cetH, Hampumep, 1CP, TCP/IP, UDP). I'moGansHble ceTn
paznmuunoro macmraba (WAN —Wide Area Net, MS Network, Internet). Bo3amoxuocTu cetu
Wutepner, Cuctema TesnekoHpepeHIMA. DaekTpoHHas nodra. Jloctynm Kk MH()OPMAIMOHHBIM
pecypcam.

3amura wHpopMaruu. [loHsATHe 0€30MacCHOCTH KOMITBIOTEPHOUM  HH(pOpMamu:
Ha/IeKHOCTh KOMIIBIOTEpPA, COXPAaHHOCTh JAHHBIX, 3alUTa OT BHECEHHUS HW3MEHEHUH
HEYNOJHOMOYEHHBIMH JIMIIAMH, COXPAaHEHHE TalHbI TMEPEerNuCKd B DIIEKTPOHHOW CETH



AJTOpPUTMBI 3alTUTHl MH(POPMAIMKM: METOIbl 3alUThl, KOMIBIOTEPHBIE BHUPYCHl M O0OphOa C
HUMU. MeTonsl peanu3aluy  3alluThl  WHGOpMAlMU: TPOTpaMMHBIC, allllapaTHEIE,
OpraHU3alOHHbIE

1.4. MynpTMenUa — AUAJIOTOBas KOMITBIOTEpHAS CHUCTEMa, 00eCIeUYMBArOIIas CHUHTE3
TEKCTa, TpaduKd, 3BYyKa, peYM M BHJCO. YCTPOHCTBa MynbTuMeaua. TpeOoBaHHS K
MYJbTUMEAUMHBIM CpEACTBAM KOMIIBIOTEPOB. PacimpeHHble BO3MOXKHOCTH 00paboTKH,
npeoOpa3oBaHusi, CHHTe3a HMHPOpPMaUUU (KOMIBIOTEpHAs aHMMaus, Moaudukanus
n300paxkeHuii, TpexMmepHass rpaduka). MynbTuMeauitHple Tporpammsel.  [IporpamMmebl
pelaKTUPOBaHMsI, MOHTaXKa 3ByKa W BHJIEO. Bumeo-penakTopbl, MOAYIH crermdPQeKToB,
MOHTQXXHBIC CTYJIMU. DJICKTPOHHBIC Mpe3eHTAIMH (OCHOBHBIC BO3MOkHOCTH MS Power Point),
9Tambl CO3/aHUSl TPE3EHTALUUH, CTPYKTypa TMpe3eHTauuidi U 0coOeHHOCTH paboThl ¢
pEeaaKTOpOM.

Pa3nen 2. [IporpaMMHoOe obecnieyeHue

2.1. CTpykTypa OnepalMoOHHbIX CUCTEM, MAKeThl MPHUKIAAHBIX Iporpamm, Microsoft
Of-fice. Knaccupukauus nporpaMMHeIX cpefcTB. CHCTEMHOE M NPHKIAJHOE IIPOrPAMMHOE
obecneuenue [1K. O630p omepammonusix cucreM (OC). [lpunnuner co3manus u cocta OC: sapo,
uHTepdeiic, apaiiBepbl. KpaTtkas xapaktepuctka WINDOWS, MonmynbHBI NPUHIMI HOCTPOCHUSI.
Cpena WINDOWS: okHa, HX 3J1€MEHThI, pa00Ta B MHOTOOKOHHOM PEXKUME.

2.2.Penaktoper Microsoft Office ,nmasHauenme m ocobeHHOCTH pPabOTHL. PemakTopbl
XUMAYECKHX W MaTeMaTudeckux ¢opmyn, TekcroBeli pemaktop WORD,  Power
Point,(kpatkuii 0630p). Co3maHue [TOKYMEHTOB pa3NMUYHBIX (opM (CTaHAAPTHBIX U
HecTaHAapTHHIX). KomupoBaHwe XMMHUYECKMX M MaTeMaTHYecKuX (opMyn B TEKCTOBBIE
JOKYMEHTBHI.

2.3 EXCEL:B03M0XHOCTH TaOJIMYHOTO PEJAKTOpa U MCIOJIb30BAaHUE €r0 JJIs PEIICHUs
nH(popMalMOHHBIX U UHXeHepHbIX 3a1au.. OkHo EXCEL Texnuka pabotsl . AGCONIOTHAS U
OTHOCUTENbHAs anpecanus. Bcrpoennsle ¢ynkumn Pacuer mo ¢opmynam. Kommpopanue
¢dbopmyi. Pabora ¢ Tabnunamu. @opmatupoBanue, opopmieHue TabIuil..

2.4. EXCEL [Iloctpoenme rpadpukoB u amarpamm. Pacder (yHKIIMOHAIBHBIX
3aBHUCHMOCTEH M MOCTpOoeHUE TpadUUecKrX H300paKEHUIl C HCIOIb30BAHHEM CTaHIApTHBIX
¢ynkuuii EXCEL u wmacrepa ¢ynkmuii. [locTpoeHue MOBEpXHOCTEH € HCIOIB30BAHUEM
Mactepa auarpamm. [loctpoenue nuHuil TpeHaa..

2.5. EXCEL. Onmnepamum c¢ wMaccuBamu. PazpaboTka W peanmuzamusi MPOCTEHUIIHX
QJITOPUTMOB C HCIOJb30BAaHUEM BO3MOXHOCTEH pelakTopa(HaXOoXKAEHUE MaKCHUMalIbHOTO
(MMHMMAJILHOTO) 3JIEMEHTa BEKTOpAa M MaTpPHUILIbl, HAX0XKJIEHUE CYyMMBbI 3JIEMEHTOB BEKTOpa U
MaTpUIlbl, BBIUMCIEHUE MAaTPUYHBIX BbIpaXEHUN). PelieHue BBIYMCIUTENBHBIX 3a7ay C
HCIOJIb30BaHUEM TaOIHIL.

Pemenne CJIAY c ucnonb3oBanueM oOpaTHON MaTpHUIbI

Pazgen 3. AnroputMsl M OCHOBBI IporpaMMupoBanus Ha s3bike MATLAB.

3.1. AnroputmMbl, THNBl anroputMmoB. [lonsTHe anroputMa u ero cBoicTBa. CrocoObl
3alUCH aIrOPUTMOB. MOJyNIbHBIN NPUHLIMIT TOCTPOEHUS aJrOpUTMOB U mporpamm. Ilaker
koMmmbloTepHoid marematuku MATLAB. XapakTepuUCTHKH $3BIKOB INPOTrpaMMHPOBAHHUS.
OBomonuss M KiIaccu(uKanus  S3BIKOB  IPOTPaMMHUPOBAHMS, UMIIepaTUBHBIE,
(yHKIIMOHAJIbHBIE, JIOTUYECKHE, OOBEKTHO-OPUEHTHPOBaHHbIE, WX KoMOuHaimu. [loHsTus
TPAHCISIIMY, KOMITWISIIMK, WHTEPIpEeTalul, UX pa3inuuus. SI3bIKM [pPOrpaMMHUPOBaHUS
BBICOKOTO ypoBHS. CTpyKTypHOE NporpaMMHUpOBaHue, ero ocoOeHHocTH. O030p makeToB
KoMIbIOTepHOM Matematuku — Matlab, Mathcad, Mathematica.

3.2. Cpema MATLAB. OcHOBHBIE CTPYKTYphl H TIPUHIMIBI CTPYKTYPHOTO
IIPOrpaMMUPOBAHHUS, WIUIIOCTpals. ba3oBble aNropUTMHUUYECKHNE KOHCTPYKIUU (CIEA0BaHUE,
BETBJICHHE, TOBTOPEHHE), UX PEAIU3alIUH.

Omeparopsl  si3pika nporpammupoBanuss MATLAB. OcHoBuble pemarenu (Solvers)
MATLAB s peanu3aluy BBIYMCIUTENBHBIX alrOpUTMOB. buOIMoTeka cTaHaapTHBIX
dbynkuit size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str,
disp, printf

3.3.Iloctpoenue rpaduxkoB (GyHKIUM OJHOH M JABYX IepeMeHHbIX. Mcmonp3oBaHue
¢byuxuuii plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odhopmienue
rpaduKOB(3aroJ0BKH, HOJAMUCH IO OCAM U 1p.)

3.4. Onepayuu Hao maccusamu: 8eKMOPaAMU U MAMPUYAMU,~ CILONHCEHUE, YMHOICEHUE,
mpancnonuposanue , obpawenue (inV), Bbrauciaenue HopMmbl (norm ), panra (rank) u
ompezaenutesss MaTpuilbl (det ). AJTOPUTMBI HaXOXKACHHS MaKCHMAJIbHOTO, MHHUMAIHHOTO
3IIEMEHTa B MAaCCHBE, aJITOPUTMBI COPTUPOBKH U UX peanu3anus (Hanpumep, Selection Sort)



Paznen 4. Yuciaennble Meroabl. Peanu3anusi mpocreiimmx ajJropurMoB B cpeje
MATLAB

4.1 YucrneHHbIE METONBI, XapaKTEPUCTHUKA U HX OCOOCHHOCTH, IMOHSATHE CXOIUMOCTU
MeToAa. DJIEMEHThI TEOPUHU TMOTPEITHOCTEH, KiIacCH(pUKAIMA MOTPENTHOCTEH, a0COOTHAs U
OTHOCHUTENIbHASI TOTPEIIHOCTh, TOHATHE (YHKIMH HOPMBL. BBeleHHE B CTaTUCTHKY.
AJITOPUTMBI ISl CTaTHCTUYECKOH 00paboTku uH(opManuu ( BBHIYKUCICHHE TOYCYHBIX H
MHTEPBAJIBHBIX OLIEHOK pE3YyJbTAaTOB M3MEPSIEMOM BEIMUMHBI), MX peanuzauuu B [IKM
MATLAB. Hcnonp3oBanue pynakiuii min, max, median, var, polyfit, polyval.

4.2. llpubnmxenue pynknmid. Matepnonsanus MHOrowieHaMu. KycouHass HHTepHOISAIHS
(crutaiin). Onenka norpemHoctd. @ynkiun MATLAB s pabotel ¢ MHOrouwieHamu polyld,
polyval, polyfit, polyder, polyint.

4.3.. BoruncieHue onpeesieHHbIX HHTETPaoB, aAITOPUTMbI METOAOB MPSIMOYTOJIbHUKOB,
Tpaneuuii u CuUMICOHAa , OIEHKAa TMOrPEHIHOCTH MeToAoB. Peanmzanus aaroputMoB
YUCJICHHBIX METOJOB BBIUMCICHHUS OIpPEACIICHHBIX uHTerpajoB B cpeae MATLAB,
pUMEHCHME CTaHIapTHRIX (yHKui trapz, quad, integral

4.4 UccnenoBanue (pyHKIIMU OAHOW TEepeMEHHOW. PereHne HEITMHEWHOTO ypaBHEHUS
(x)=0.

Otnenenrie KOpHEW. ANTOPUTMBI YTOUHEHHMS KOPHS (METOJ| IOJIOBUHHOIO JIEJICHHUS,
Herotona, npocroit urepauun). CpaBHUTEIbHBIE XapaKTePUCTUKH. Peanu3amnus anropuTMoB B
cpene MATLAB 1o 6510k- cXeMaM U C UCIIOJIb30BAHUEM periaTeneii roots, fzero

4.4. UccnenoBanue ¢QyHkuuu onHo mnepemeHHoi. Ilowck skctpemyma GyHKIIUN
BeraucnuTeNbHBIE aITOPUTMBI HAXOXKIECHUS JIOKAIBHBIX W TI00ATBHBIX 3KCTPEMYMOB (METOJ
JIeNIeHUsl OTpe3Ka MOIoJiaM, METOJ] 30JI0TOT0 CEYCHHMsI), UX peah3aliu 1Mo OJOK- CXeMaM U C

ucroyib3oBanueM pemrareins fminbnd B cpene MATLAB.

4. O0beM yueOHO#H JUCIHIJIMHBI

Cemectp
B . Beero 1 cemectp
U1 yaeOHOM pabOThI - ARL - AKGIL
4. q.
OO0m1ast TpyA0€MKOCTh TUCIUILIAHBI 3 108 3 108
KonrakTHas pabora — ayauTopHbIe 133 48 133 48
3aHATHA:
Jlekun - - - -
ITpaxTrueckue 3ausarus (113) - - - -
Jlaboparophbie pabdots (JIP) 1,33 48 1,33 48
CamocTosiTesibHasA paboTa 1,67 60 1,67 60
KonTakTHas camocrosiTenbHas padoTa 0,2 0,2
1,67 1,67
CamocTosATeNbHOE U3yUeHHE Pa3eioB JUCIUILIHHEL 59,8 59,8
Buabl koHTpOJIA:
Buo konmpons uz YII (3auem) |
Buja HTOroBOro KOHTPOJIS: 3a4er
u e[ o
Bun yuebnoi pabotbl Actp. Actp.
3E 3E
q. q.
OO6m1ast TpyI0€MKOCTh TACIIUTITAHBI 3 81 3 81
KonrakTtHas pabora — ayauTOpHBIE 133 6 133 36
3aHATHSA:
Jlekun - - - -
[Ipaktuueckue 3ansatus (113) - - - -
JlaboparopHsie paboTs! (JIP) 1,33 36 1,33 36
CamocrosiTeibHas padora 1,67 45 1,67 45
KonrakrtHas camocrositensHas pabora 167 0,15 167 0,15
CaMOoCTOSTENbHOE U3YUCHHUE Pa3AeSIOB AUCIUILIAHBL ' 44,85 ' 44,85
Buasl konTpOJIA:
Buo konmpona uz YII (3auem) |
Buja MTOroBOro KOHTPOJISI: 3a4eT

AHHOTa U padoyeii MPOrpaMMbl IUCHUILTHHBI




«®uzuka» (b1.6.07)

HucuuruinHa «®u3uka» oTHOCUTCA K 0a30BOM 4YacTM 00s3aTeNbHBIX JIUCIMILUIMH
yuebnoro mnana (b1.5.07). Ilporpamma IUCHMIUIMHBI TpENNojiaraeT, 4YTo OOy4aroIuecs
UMEIOT TEOPETHUYECKYI0 U MPAKTUYECKYI MOATOTOBKY B paMKaxX LIKOJbHOM HPOrpamMMbl IO
¢u3nKe 1 MaTeMaTuKe.

1. He.ﬂb AUCHUILIMHBI — an06peTeHHe CTyACHTaMU 3HAHW#M 110 OCHOBHBIM pasaciamMm
(1)I/I3I/IKI/I U YMCHHIO IPUMCHATH UX B APYTUX €CCTCCTBCHHOHAYYHbIX JUCHUIIIIMHAX.

3agaveil QUCUUIUIMHBL, pEeIIEHHE KOTOPOil 00eCreunBaeT JOCTHKCHHUE LIEJH, SBISIETCS
(dbopmMHupoBaHUE MPEACTABICHUNA 00 OCHOBHBIX (DM3WYECKUX 3aKOHAX HPUPOABI U METOAAX
TEOPETUYECKUX HCCIIECAOBAaHUM pa3IMuHBIX (U3NYECKUX SBJICHUH, a Takke MOJyd4eHHE
MIPEJCTABICHNUS O COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOIaX UCCIICAOBAHMS.

Kypc «®usuka» ynraercst BO BTOPOM U TpeTbeM cemecTpax. KoHTpoisb ycreBaeMocTi
CTY/IEHTOB BEJIETCS 110 IPUHATON B YHUBEPCUTETE PEUTHHIOBOM CHCTEME.

Nzyuenne kypca «®Pusnka» 0OpU MOATOTOBKE CIELUUATUCTOB IO HAIPABICHUIO
noxroroBku 18.03.01 Xwumwuueckast TexHosorusi, mpodmib NOAroToBKH — «TexHomorus
3alIUThl OT KOPPO3UW» HAMpPaABIECHO HAa MPUOOpETEHUE CIIeNyroIuX 00menpodeccuoHalIbHbIX
(OIIK) xomnereHIui:

- CriocoOHOCTh HCMOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUIUIMH B
npodeccronanbHoi aesteabroctu (OITK-1);

- CnocoOHOCTb HCIOJIB30BaTh 3HAHUS O COBPEMEHHOHM (M3MYECKOM KapTHHE MHpa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA IS TTOHHMAaHUS
OKpYy’Karoliero Mupa u sisnenuit mpupost (OI1K-2).

2. B pe3ysibTaTe n3yueHusi AUCHUILIUHBI CTYIEHT 0aKAJIABPUATA J0JI/KEH:

3nams:

- (usmyeckre OCHOBBI MEXaHUKH, (PU3UKUA KOJIEOAHWM W BOJH, JJEKTPUYECTBA U
MarHeTu3ma, d3JIEKTPOAMHAMUKH, CTATHCTHYECKOW (U3MKKH W TEPMOJMHAMHKU, KBAHTOBOM
¢bu3ukyu; cMbicT (QyHAAMEHTAIbHBIX (DU3MUECKUX 3aKOHOB, MPHUHIMIIOB M TOCTYJIaTOB; HX
(OPMYIIMPOBKH M TPAHUIIBl MPUMEHUMOCTH; CBS3b IIUPOKOTO Kpyra (U3MUECKHUX SBJICHUH C
(dyHIaMeHTaIbHBIMU MPUHIIUTIAMH U 3aKOHAMH (PU3UKU; OCHOBHBIE METO/IbI PEUICHHS 3a/1a4 110
OMHUCAaHUI0 (UBUYECKUX  SBJICHHH; METOAbl OOpabOTKH  pe3yibTaTOB  (PU3UUECKOTO
JKCIEPUMEHTA.

Ymemn:

- IPUMEHATh TEOPETUUYECKHE 3HAHMS U HKCIIEPUMEHTAIbHbIE METO/Ibl UCCIIEOBAHUS TIPU
pelieHny npoQeccuOHANBHBIX 33/1a4; TPOBOAUTH PACUETHI, OCYIIECTBIISTH aHAIU3 H Ha OCHOBE
9TOTO JeliaTh OOOCHOBAHHBIC BBIBOJBI, AHAJIM3UPOBATH PE3yJbTaThl HAOMIOJACHUN U
HKCIIEPHUMEHTOB C TMPUMEHEHHEM OCHOBHBIX 3aKOHOB M MPHUHIMIOB (DU3HUKHU; OINpeneisTh
XapakTep (PU3MUECKHX TMPOIECCOB MO KOMIUIEKCY SKCIEPUMEHTAIBHOW HMH(POpMALUUA TPU
oMo TpaduKOB, TAOIUI] U ypaBHEHUI; IPEICTABIATh 00paOOTaHHYIO YKCIIEPUMEHTATBHYIO
U TEOpEeTHUECKyl0 HWH(GOpPMAIMI0O B YCTHOM W THUCBMEHHOM ¢opMe, B TOM YHCIE C
WCIIO0JIb30BAaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTH.

Braoems.:
- HaBBIKaMH Pa0OTHI C IUPOKUM KPyroM (pusrueckux npruOOpoB ¥ 000PYIOBaHHS,
HaBBIKAMU O0OOCHOBAHUS CBOUX CYXJICHUH M BRIOOpA METO/1a UCCIICIOBAHMS.

3. KpaTkoe coaep:xxanue AU CUHIIUHBI.

Paznen 1. duznyeckre OCHOBBI MEXAHUKH.

1.1. TIlpenmer ¢u3uku. MeToasl (U3UUYECKOTO HCCIEAOBAHMS: OIBIT, THUIOTE3a,
sKcnepuMeHT, Teopus. Ilpeamer kumHemaruku. IlepememieHne, CKOpPOCTb, YCKOPEHHE.
Kunemarnueckue XxapakTepUCTUKH BpallaTeIbHOTO IBHIKEHUS.

1.2. 3akonsl HproToHa. 3aKOH BCEMHUPHOTO TATOTEHUS. 3aKOH BCEMHUPHOTO TATOTEHHS.
JIBr>keHue Tena nepeMeHHoM maccel. Y paBHeHuss Memepckoro. @opmyna L{nonkosckoro.

1.3. Yopyruii u Heynpyruil ynapbl mapoB. MOMEHT MHEPLUMU MaTepUAIbHOM TOUKH U
TBEPAOrO Tea.

1.4. Kunematuka rapMOHMYEeCKHX KojeOauuil. [luddepeHnnanbHoe ypaBHEHHE
rapMoHu4eckux kosjeOaHuil. IloHATHE O 3aTyxaoOWMX U BBIHYXAEHHBIX KOJeOaHMSX.



BonnoBoe nBuxkenune. BoiHbl poobHbIE U TIOTIEPEUHBIE.

Paznen 2. OCHOBBI MOJIEKYJIAPHON (PU3UKH.

2.1. DneMeHThl TEepMOAWMHAMUKH ¥ (PU3NYECKOW KHHETHKU. VjeanpHBIA Tas3.
Pacnipenenenune bonbimana u ero obmedusndeckuid cMbici. PeanbHbiil Ta3. YpaBHeHue Ban-
nep-Baasnbca.

2.2. TepmomuHamuueckuii meton B ¢usnke. PaBHOBecHble cocTosHHMSA. Hauana
TepMOIUHAMUKU. LUKl DHTPONUS U €€ CTAaTUCTUYECKOE TOJIKOBAHHUE.

2.3. SIBnenue mepenoca. Juddysusa. 3akon duka. TermnonpoBoaHocts. 3akoH Dypbe.
BuyTtpennee tpenue (BAI3KOCTh). 3akoH HbroTOHA.

Pazgen 3. DnekTpocTaTuka v MOCTOSTHHBIN AJICKTPUYCCKUIN TOK.

3.1. 3akon Kynona. Teopema Ocrtporpaackoro-I'aycca. Jlumons. JudmekTpuku

3JEKTPOCTATUYECKOM T10JIe

Pa3nen 4. DnekTpoMarHeTu3M.

4.1. 3akon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopeniia.

4.2. MarneTuku. DJIeKTpOMarHuTHast MHIAYKIH. Y paBHeHne MakcBea.

Pa3nen 5. OnTuka.

5.1. Untepdepennus BonH. Judpakuus BosH. [lonspuzamus BosH.

5.2. TenmoBoe m3nyuenue. 3akon Kupxroga. I'nnoresa [Inanka. KBantoBoe o0bsicHeHHE
teruioBoro uznydeHus. dpdext Komnrona.

5.3. Anepunas monens atoma. [loctynatsel bopa. Atom Bonopozaa o bopy.

Pa3znen 6. DnemMeHTHI KBaHTOBOM (PU3UKH.

6.1. Tunore3a ne bpoitns. BonnoBoe ypaBHenue Illpenunrepa s cranuoHapHBIX
cocrostHuil. OnbiTel HlTepna-I'epnaxa.

6.2. Mmuorosnexktponnsnii arom. Dddexr 3eemana. [lpuanun Ilaymmu. Ksanroswie
cTaTucTUUeckue pacnpeneneHuss boze-DitHmreitna u ®epmu-upaka. DoHOHBI. 3aKOHBI
JleOast u DHHIITEHHA.

4. O0beM y4eOHOMH TUCUMILTHHbI

Bun yueOHoM paboThl B B
3a4ETHBIX aKaJieM.
SIMHUIIAX gacax
OO6mmast TPy10€MKOCTh JTUCITUTLTNHBI 10 360
KonrakTHas padora — ayIuTOPHbIE 3aHATHS: 3.6 128
Jleknn 1.35 48
[TpakTyeckue 3aHATHS 1.35 48
JlabopaTopHbie pabOThI 0.9 32
CamocrosiTe/ibHas paboTa 4.4 160
KoHTakTHas camocTosTenbHas padboTa - -
CamMocToATEeNbHOE N3YUECHUE PAa3/IeTIOB 4.4
JUCITUTITIHBI 100
Buabl KOHTpOJIA:
JK3aMeH 2 72
KoHnTtakTHas paboTa — mpoMexyTodHast aTTeCTaIls 0.8
[ToaroToBka K sK3aMeHy ? 71.2

Bua urorosoro KOHTPOJIA: IK3aMEH




Bun yuebHoi# paboTh B B
3a4ETHBIX acTpOH.
eIUHUTIAX qacax

OO61m1ast TpPy10€MKOCTh TUCITUTIINHBI 10 270
KonrakTHas pa6ora — ayJuTOPHbIE 3aHATHS: 3.6 96
Jleknnu 1.35 36
[TpakTHdeckue 3aHATUS 1.35 36
JlaGopatopHbie pabOThI 0.9 24
CamocrosiTesibHas paboTa 4.4 120
KonTakTHas camocTosTenpHas paboTta - -
CaMoCTOSITENBHOE U3YUECHHE PA3/ICIIOB 4.4
TV CITUTLTIHBI 120
Buabl KOHTpOJIA:
JIK3aMeH 2 54
KonTakTHas paboTa — mpoMeXyTOUHas aTTeCTaIUs 0.6
[TonroroBka K FK3aMeHy : 53.4
Buja nTOroBoro KOHTpOJIs: IK3aMeH

AHHOTanus padoyeil MporpaMmbl
«O0mas u Heoprannveckasi xumus» (b1.5.08)

1 Heab aucHUNIMHBI — TPUOOPETCHHE 3HAHUW M KOMIIETCHIIMH, (opMupoBaHUE
COBpPEMEHHBIX MPEACTABICHUN B 00JIACTH TEOPETUYECKUX OCHOB XMMHUU U XUMHUU DJIEMEHTOB.

2 B pe3yabTrare wu3ydeHusi JAUCHHUILVIMHBI OOydamoluiics MO mporpaMmme
0akajlaBpUAaTa 10JIKEeH:

Obnadams CIeayIOUIMMU KOMITETEHIIUSIMH:

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCIIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuoHanbHoil nestenproct (OITK-1);

— TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPHUPOJE XMMHUYECKOM
CBA3U B PA3JIMYHBIX KJIACCAX XUMHYECKUX COCIUHEHUN JUIsl IOHUMaHUs CBOMCTB MaTepHaloB U
MeXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAOIIUX B OkpysKaroiiem mupe (OITK-3).

3namo:

— DJIIEKTPOHHOE CTPOEHNE aTOMOB M MOJICKYJT;

— OCHOBBI TEOPHH XHUMHYECKOW CBS3U B COCAUHEHHUSX Pa3HBIX THUIIOB, CTPOEHUE
BEIIIECTBA B KOHJICHCHPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX IMPOIECCOB U XapPaAKTEPUCTUKHU
PAaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OTIMCAHUSI XUMHUECKUX PABHOBECUI B PACTBOPAX JIEKTPOJIHUTOB,

— CTPOEHHUE U CBOMCTBA KOOPANHALIMOHHBIX COEANHEHUI;

— TIOJTyYeHHE, XUMUUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX HEOPTAHMYECKUX BEIIECTB.

Ymemn:

— BBINIOJIHATh OCHOBHBIE XHMHYECKHUE OTIEPAIUH, ONIPEACIIATh TEPMOMHAMUICCKIE
XapaKTEPUCTUKUA XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIIEHTPAIUU BEIIECTB;

— HCIOJIb30BaTh OCHOBHBIE XUMUYECKHUE 3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOUYHbBIC
JaHHBIE IS pelieHus TpodeCCHOHATBHBIX 3a/1a4;

— TPOTHO3UPOBATH BIMSIHHUE PA3UYHBIX ()AKTOPOB HA PABHOBECHE B XMMHYECKHUX



peaKIusx;
Brnaoemw.:

— TCOPETHYCCKUMH METOJIaMH OITMCAHUs CTPOCHHUS M CBOWMCTB IMPOCTBIX M CIIOKHBIX
BEIIECTB HAa OCHOBE DJIEKTPOHHOTO CTPOCHHSI WX aTOMOB U TOJOXEHUS B MEPUOTUYECCKOU
CHCTEME XMMUYECKHX DJIEMEHTOB;

— OCHOBHBIMH HaBBIKaMH pa0OThl B XUMHUYECKOM JTa0OpaTOpHH;

— 3KCIEPUMEHTAJIbHBIMU METO/IaMH OIIPEeNIeHHs] HEKOTOPbIX (PU3UKO-XUMHUUECKUX
CBOWCTB HEOPraHWYECKUX coeMHEHUH. 3. KpaTkoe coaepkaHue TUCIUILTHHBI
Pasoen 1. IIpuHIMIIEI XUMUHT

1.1 Crpoenue atoma.

BonnoBeie cBoiicTBa MaTepuanbHbIX 00BEKTOB. YpaBHeHue ne bpoitg. CooTHolieHHe
Heonpenenennocteit ['eitzenOepra. IloHsaTne O KBAaHTOBOM MEXaHUKE U YpaBHEHUU
[lIpenunrepa.

1.2 Tlepuonnyeckuit 3aKOH U IEPUOANYECKAsI CUCTEMA.

CoBpemenHass (OpMyIHPOBKa MEPUOIUIECKOTO 3akoHa. [lepuonuueckas cucrema u ee
CBSI3b CO CTPOCHHUEM AaTOMOB. 3allOJIHEHUE OJJIEKTPOHHBIX CIOEB M O000JOYEK aToMOB B
nepuoanueckon cucreme anemenTos .M. Menneneesa.

1.3 OxucnuTenbHO-BOCCTAHOBUTEIbHBIE MPOLIECCHI.

Crenenn okucieHus. BaxHelnme OKUCIUTENIN U BOCCTAHOBUTENU. BaxkHelue cxembl
MPEBPALICHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSX.

1.4. XuMuyeckas CBSI3b U CTPOCHHUE MOJIEKYIL.

KoBaneHnTHas cBsI3b, OCHOBHBIE MOJIOKEHUSI METO/Ia BAJICHTHBIX CBs3eil. PaccMoTpenue
CXEM IIepEeKpbIBaHUs aTOMHBIX oOpOuTaneil mnpu o0pa3oBaHUM CBSI3€H B MOJEKYJaX.
I'mOpuamzamms BOMHOBBIX  (yHKIHMHA. OCHOBHBIE TOJIOKEHHS METOAA MOJEKYIISIPHBIX
opoutaneit (MO JIKAO). Merox I'minecniu. OOmiue cBeICHHS 0 KOMIUIEKCHBIX COCIMHECHHUSIX,
UX CTpoeHHue. MeKMONeKyIApHas U BHYTPUMOJIEKYJISIpHAs. BOJAOPOIHAsA CBsA3b. MloHHas CBsA3b
KaK TpelebHbIN ciydail KOBaJeHTHOUM cBsizu. OOIIMe MpeCTaBICHUS O MEXMOJICKYISIPHOM
B3alMOJICHCTBUM: OPUEHTALIMOHHOE, UHIYKIIHOHHOE, TUCIIEPCUOHHOE B3aUMO/IEHCTBUS.

1.5. IlonsiTHE O XUMUYECKON TEPMOIUHAMUKE.

Tepmoaunamuueckne  (QYHKIMH — COCTOSIHMA — (XapakTepucTHYecKHe  (DYHKIMH).
BHyTpeHHss sHEprus ¥ HTaIbIMS, UX QU3NYECKUIl cMbICI. TepMOXUMHUS U TEPMOXHUMHUECKHE
ypaBHeHHUs. 3akoH ['ecca u cnenctBus u3 Hero. [loHsTre 00 SHTpONUM, AOCOMIOTHASL SHTPOIIHUS
U CTpOEHHE BelecTBa. MI3MeHeHe SHTPOIIUHU B Pa3JIMYHBIX MPOLIECCaX.

1.6. ITonsATHE O XMMHUYECKON KMHETUKE. XUMUUECKOE PABHOBECHE.

OnHocTanuifHBIC U CTIOKHBIE PEaKIMK. 3aKOH JelcTByomux Mace. Koncranra ckopoctu
peakuuu. MOoEKylIIpHOCTh M TOPSAJOK peakUuu. 3aBUCHUMOCTh CKOPOCTH pEaKIuu OT
TEeMIIepaTypbl; SHTAIBINUS aKTUBAIMU. | OMOT€HHBIN U T€TEPOreHHbINA KaTalln3.

HctunHoe n kaxymieecs paBHoBecHsl. KOoHCTaHTa XMMHYECKOrO paBHOBECUS. DHEprus
I'nG6ca, ee cBsI3p Cc HHTponued M HHTambnued. Pusznuyeckuil cmbica sHepruu ['ubdOca.
OHTPONMUNHBIA U SHTAIBNUNUHBIN (pakTopsl mpouecca. CBa3b AG’r ¢ KOHCTAaHTON paBHOBECHS.
Cwmenienne xumuueckoro pasHosecus, npunHiun Jle-lllarense — bpayna.

1.7. PactBopsl. PaBHOBeECHS B pacTBOpax.

[Ipoueccel, compoBokjaromue oOpa3oBaHHE  JKMJIKMX  HCTUHHBIX  PAacTBOPOB
HEIEKTPOJINTOB U DJIEKTPOJIUTOB. ACCOLMMPOBAHHBIE U HEACCOLMHUPOBAHHBIE AJIEKTPOJIUTHI.
Crenenp aucconumanuu. KoHcranta nucconuanuu. PaBHOBecue B cucteme, cOCTOAIIEH U3
HACBILIEHHOTO PAacTBOPAa MaJOPACTBOPUMOIO 3JIEKTPOJIUTA U €ro KpUCTaJUIoB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COEQUHEHMI. PaBHOBecue auMcconuanuu BOJABI, HOHHOE
IIPOU3BEIEHNE BOJIBI U €70 3aBUCUMOCTD OT TeMrieparypsl. [llkana pH. I'maponns coneil.

Pasoen 2. Heopranudeckas XuMus

2.1.Xumus S-31eMeHTOB. 2.2. XUMUs p- JIEMEHTOB.

Bonopoa-niepBblil 2I€MEHT NMEPUOJNYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOXKEHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoanyeckoil cucTeMbl. 3aKOHOMEPHOCTH B M3MEHEHUU
ANEKTPOHHBIX KOHQUrypalui, BEJIUYUH PAIUYCOB, 3JIEKTPOOTPULATEIILHOCTH U HSHEPTUHU
MOHM3AlMM aTOMOB. THUNMYHBIE CTENEHU OKUCIECHHUS. XHUMUYECKHUE CBOWCTBA IIPOCTBIX
BEUIECTB. 3AaKOHOMEPHOCTH B CTPOEHHUM U CBOMCTBaX OCHOBHBIX THIIOB COEIUHEHUIL.
[IpupoHbie coequHEHNs, TOIyYeHUE U IPUMEHEHUE.



2.3. Xumus d-3nemenToB. 2.4. Xumus f- anemeHTOB.

Onementsl 3-12 rpynn HepuOIUYEcKOl cHCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHHUH
IEKTPOHHBIX KOH(UIypauui, BEJIWYMH paJWyCcOB, SHEPIUM HOHU3ALUH, XapaKTEPHBIX
CTENIEHEH OKUCIEHMs, KOOPAMHALMOHHBIX uucesl aromoB. IlpupongHble coeauHeHUS,
MOJy4YEeHHE U COIOCTaBIEHUE (PU3MUECKUX M XHMUYECKHX CBOMCTB IPOCTBIX BEILECTB.
CTpoeHue 1 CBOWMCTBA OCHOBHBIX THIIOB coequHeHnid. OcobenHocTH f- a11eMeHToB.

4 O0beM y4eOHOH TUCIUILTHHBI

Bcero 1 cemecTp 2 cemecTp
Bunst yueOHoi paboTh B Bakan. | Bzau. | Bakan. | B3au. | Baxkan.
3ad. CA. qacax eq. Jacax en. qacax
S DL AR 12 432 7 252 5 180
JTUCIHUTLIMHBI 10 Y9€O0HOMY TUIaHY
Konrakruast padora - 6,23 224 | 356 | 128 | 267 | 96
ay/IMTOPHbIE 3aHSTHS:
Jlexunnm (JIek) 1,78 64 0,89 32 0,89 32
[Ipaxtrueckue 3anarus (I13) 0,89 32 0,89 32 - -
JlaboparopHsie pabotst (J1ab) 3,56 128 1,78 64 1,78 64
CamocrosTenabnas padora (CP) 3,78 136 2,44 88 1,34 48
CaMocTosTeIbHOE U3yueHUE
Pa3ICIIOB AMCIIATIIHHGI 3,78 136 2,44 88 1,34 48
IK3ameH 2 72 1 36 1 36
KonTakTHas padota —
MIPOMEXKYTOUYHAs ATTECTALNS 2 08 1 0.4 1 0.4
[ToaroroBka k s3K3aMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 cemecTp
. B B B
Buns! yue6HOI paboThI B 3au. B 3au. B 3au.
ACTPOHOM. aCTPOHOM. aCTPOHOM.
e yacax N Jacax e yacax
OO01mas Tpy10eMKOCTh
AUCIHUTLIMHBI 110 Y4eOHOMY 12 324 7 189 5 135
TUIAHY
Konrakruas pagora- 6,23 168 3,56 96 2,67 72
ayANTOPHbIE 3AHSIITHS
Jlexuun (Jlek) 1,78 48 0,89 24 0,89 24
[paxTuueckue 3anstus (113) 0,89 24 0,89 24 - -
Jlaboparoprsie pabotsi (JIab) 3,56 96 1,78 48 1,78 48
CamocTrosiTeqibHasi padoTa 3,78 102 244 66 1,34 36
(CP)
CaMocTosTeNIbHOE U3yUeHUE 3,78 102 2.44 66 1,34 36
pas3iesoB AUCIUITIHHBI
Buja koHTpoOJIA: SIK3aMeH 2 54 1 27 1 27
KonrakrHas pabota —
MTPOMEXKYTOUYHAS aTTECTAIIUS 2 0.6 1 0.3 1 0.3
[loaroroBka k 3xK3aMeHy 53,4 26,7 26,7

AHHOTanug padoueil MporpaMMbl U CIUTIIHHbBI
«Opranuveckas xumus» (b1.5.09)

1 eapio AMCHUTJIMHBI SBISIETCS TPUOOPETEHUE CTYACHTAMU 3HAHUI O CTPOCHUU
OpPraHUYECKUX COCAMHEHUH, OCHOBHBIX XMMHUYECKUX CBOMCTBAX PA3IMUYHBIX KIIACCOB
OpPraHMYECKUX COCAMHEHUH M METOJIaX MX MOJyYCHUs, KaK IPOMBIIUICHHBIX, TaK 1
1ab0paTOPHBIX.

2 B pe3yabTarte n3y4eHusi JUCHHUILINHBI 00y4alOLIUIics 1O MporpaMme
O0akajiaBpuaTa J0JIKEeH:

Obaadoams CNeAyONUMI KOMITETCHIIUSMU:

— CIIOCOOHOCTBIO K caMOOpraHu3alu 1 camooopaszoBanuio (OK-7)



— CIHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIH30BAaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX

JUCHHUIUIAH B TpodeccronansHoi aesreiapaoctr (OITK-1)

— TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHUSA O COBPEMEHHOW (U3NYECKON KapTHHE MUpa,

IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
OKpyXaromiero mupa u sisneanit npuposi (OITK-2);

CTPOCHHMMU BCHICCTBA [JIA IMOHUMAaHUA

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHUS O CTPOCHUM BEIECTBA, MPUPOAEC XUMHUYECKOU
CBS3U B PA3JIMYHBIX KJIACCAX XUMHUYECKUX COCTUHEHUHN JUIsl TOHUMaHUS CBOMCTB MaTepHaJiOB U
MeXaHHM3Ma XUMHYECKUX MPOLIECCOB, MPOTEKAIOINX B OKpYyskatomiem mupe (OITK-3).

3name:

— TCOPCTUUCCKHUEC OCHOBBI CTPOCHUA U CBOMCTB Pa3INYHbIX KJIACCOB OPraHUYCCKHX

COCTMHEHHI,

—  CImocoObI IMMOJIYYCHHA U XUMHYCCKUEC CBOMCTBA OCHOBHBIX KJIACCOB OpPraHu4YCCKUX

COCTUHEHHI,

— OCHOBHBIC MEXaHU3MBbI IIPOTEKaHUA OPraHUnYCCKHUX peaKHHﬁ;

Ymems:

— MPUMCHATH TCOPETHUUCCKUE 3HAHUSA IJIs1 CHHTE3a OPTraHUYCCKUX COGI[I/IHGHI/Iﬁ Pa3IMYHbIX

KJIaCCOB,

— AHAJIM3HUPOBATH U IMIPCACKA3BIBATh PCAKIIMOHHLIC CBOIMCTBA OPraHn4CCKux COGI[HHGHHﬁ;
— COCTaBJIATb CXEMbI CUHTC3a OPraHn4YCCKUX COGHHHGHHﬁ, 3aJaHHOT'O CTPOCHUS,

Braoemy:

— OCHOBAMH1 HOMCHKJIATYPhI U KJ'IaCCI/I(bI/IKaL[I/II/I OpPraHu4cCKux COCHHHGHHﬁ;
— OCHOBHBIMHU TCOPECTHUYCCKUMM IIPCACTABICHUAMU B Opr&HH‘ICCKOﬁ XHUMUU,
— HaBBIKAMH 00OCHOBAHHS PaOHAJIbHBIX crioco0oB MOJIY4YCHUS OPraHUYCCKUX BCIICCTB.

3 Kparkoe conep:kanue THCIUTNIHHBI

1 Pazoen 1. «Teopus xumuueckoeo cmpoenusi u HacvlujeHuvle y2neeo0opoosvl (Y B)y»

1.1 Teopus XUMHYECKOTO CTPOCHUS
1.2 Ankanbl

1.3 Crepeousomepust

1.4 TluknoankaHsl

2  Pazoen 2. «Henacviwennvie YBy»
2.1 AnxeHbl

2.2 ANKUHBI

2.3 AnKagueHbl U HOIUEHEI

3 Paszoen 3. «Apomamuueckue coeOuHeHUs»

3.1 Teopuu apoOMaTUYHOCTH.
3.2 Coenunenus 0€H30IHHOTO psijia

4 O0beM yueOHOM TMCUMILTHHBI

Bunsl yueOHO# paboTh

B 3aueTHBIX

B akazmeMm. gacax

eIMHHIIAX
OO01mast Tpy10eMKOCTh THCIUILIMHBI 110 Y4e0HOMY IIaHY 3 108
KonTakTHasi paboTa — ayIuTOPHBIE 3aHATHS: 1.32 48
Jlexmim (Jlek) 0.44 16
[Ipaktuueckue 3ansatus (113) 0.88 32
JlaGoparopusie 3ansatus (J1abd) - -
CamocrostenbHnas padora (CP): 1.68 60
KonrakrtHas camocrositensHas pabora 168 0.2
CaMOCTOATENBHOE U3yUEHHUE PA3AETIOB JUCIUIIIINHBI ' 59.8

Bua konTpoas:

3avyer

Buner yue6HO# paboTh

B 3aueTHBIX

B acTp. yacax

eIMHHAIAaX
OO0miast TPy10eMKOCTh AUCHHUILIUHBI 0 Y4€OHOMY IJIaHy 3 81
KonTtakTHas padoTa — ayIuTOpPHbIE 3aHATHUS 1.32 36
Jlexmim (Jlek) 0.44 12
[pakTuueckue 3ansarus (I13) 0.88 24
Jlabopartopusie 3ansaTus (J1ao) - -
CamocrositenbHas padora (CP): 1.68 45




KoHTtakTHas camocTosiTenbHas pabora 168 0.15
CaMOoCTOSTENbHOE U3YUCHUE Pa3AeIOB AUCIUILIAHEI ' 44.85
Bun xoHTpOJIS: 3a4yer

AHHOTAIUA Y4eOHO MPOrpaMMbl U CIUTIIHHbI
«®u3nueckas xumus» (b1.5.10)
1. Heab QUCHUNIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIPAaBJISIOMIUX XOJOM

XHUMHYECKOT0 IMpOoIecca, MoKa3aTh 00JACTH MPUIIOKEHHUS ATUX 3aKOHOB M HAYyYUTh CTY/ICHTA
IpPaMOTHO IPUMEHSTh UX TPU PEIICHUN KOHKPETHBIX TEOPETHUECKUX U MPAKTHYECKUX 3a/1a4.
2. B pe3ysbTaTe n3y4eHusi JUCHUTIMHBI CTYIEHT J0JIKEH:

Obaaoams cnenyromumu oobmenpodeccunonanbubivu (OITK) komneTeHIusIMHA:

—  CHOCOOHOCTBIO u TOTOBHOCTh UCTIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMILUIAH B ipodeccuoHanbHoi nesitenbaoctr (OITK-1);

—  TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS O COBPEMCHHOH (PM3MUYECKOW KapTHHE MUpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIECTBA Ui TTOHUMAaHUs
OKpYyKaroIiero Mupa u siesieauit npupo st (OI1K-2);

—  TOTOBHOCTBIO KCIIOJIb30BaTh 3HAHHE O CTPOCHHUHU BEIIECTBA, MPHPOJE XMMUYCCKON
CBSI3U B Pa3JIMYHBIX KJIacCaX XMMUYCCKUX COCIMHEHHI /I IOHUMAHHS CBOMCTB MaTepHajioB U
MeXaHH3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).

3nams:

—  OCHOBHBIC 3aKOHBI (PU3UYECKON XHUMHHU, B3aUMOCB3b (U3NUCCKUX U XUMHUYECCKUX
XapaKTEPUCTHK MPOIECCa;

— TYTH ONpEACICHUS BAXKHEHIINX XapaKTCPUCTUK XHUMHUYECKOTO PABHOBECHS
(KOHCTaHTBI PABHOBECHS, PABHOBECHOTO BBIXOJIa MPOAYKTA, CTCIICHH MPEBPAICHHS UCXOIHBIX
BEIIIECTB) U BIIMSHUS Pa3IHYHBIX (PAKTOPOB HAa CMEHICHHE XUMHUYECKOTO PaBHOBECHS;

—  YCJOBHS YCTaHOBJICHHUS (Da30BBIX PABHOBECHH B OJHO- W MHOTOKOMIIOHEHTHBIX
crcTEeMax, BO3SMOKHOCTH Pa3/ICICHHUS CIIOKHBIX CHCTEM Ha COCTABJISFOIINE KOMITOHEHTBI;

—  TEpMOJWHAMHYECKOE OIKMCAHWE CBOWCTB H/CATBHBIX W HEUICATbHBIX PACTBOPOB,
IOJTXO/IbI K HAX0XKICHHUIO MapIHATbHBIX MOJISIPHBIX BETMYHH KOMIIOHEHTOB PACTBOPA.

Ymemn:

—  TPUMEHSTh TEOPETUYECKUE 3HAHUS U SKCIICPHUMEHTAIBHBIC METOJIbI MCCIICIOBAHUS
(bU3NYECKOi XUMHH TTPU PEIICHUH MPO(HEeCCHOHAIBHBIX 3a]1a4;

—  TPOBOJIUTH TEPMOJIMHAMHUYECKHUE PACUYCThI, OCYIICCTBISATh aHAIM3 W HA OCHOBE
ATOTO JieNaTh 00OCHOBAHHBIC BHIBOJIBI;

—  TpeICKa3biBaTh W HAXOIUTh ONTHMAJbHBIC YCIOBHS TPOBEACHHS XHUMHUYECKOTO
mpoIiecca ¢ IeNbI0 MOTyYeHUsT MAKCHMaTbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIET0 MPOIYKTa,

—  TPEICTaBJIATh JAaHHbBIE JIAOOPATOPHOTO MCCIICAOBaHUS B Tpaduueckoir popme u Ha
OCHOBE TOJIYYEHHBIX 3aBUCHUMOCTEH OIMpPEICIATh COOTBETCTBYIONIUE TEPMOIUHAMUUYCCKHE W
KMHETHYECKUE XapaKTEPUCTHKU XUMHUUECKOW CUCTEMbI U XUMHUYECKOTO MPOIECCa;

—  TOPOBOIUTH aHAIM3 M KPUTHUYECKH OIECHHBATH IMOJYYCHHBIE SKCIIEPUMEHTAIbHBIC
JlaHHBIE, 00001AaTh U JeaTh 000CHOBAHHBIC BBIBOIBI Ha 0a3¢ MPOBEAEHHBIX OIBITOB.

Braoemy:

—  KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJ0B (U3HUYCCKOW XUMHUH IS
pelIeHusI KOHKPETHBIX MCCIIEI0BATEbCKHX 3a/1aY;

— HaBBIKAMH  OMpPEJEJICHUS  COCTOSHUS  DPAaBHOBECHS W CaMOIPOM3BOJIBHOTO
HaIpaBJICHUs XUMUYIECKOT0 TpoIiecca;

— npueMamMu OOpaOOTKH TOJYYEHHBIX OINBITHBIX JaHHBIX JUIS BBIIBJICHHS U
YCTAHOBJICHHSI B3aMMOCBSI3CH MEXKIY TEPMOIMHAMHUYECKUMH CBONCTBAMHU M (U3NIECKUMHU
napamMeTpamH MpoIecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (DM3MUECKOW XUMHH IS COJEpIKATEeIbHOMN
WHTEPIPETAIMNA TEPMOJUHAMUYECKUX PaCUETOB.

3. Kparkoe conep:kaHue JAMCHUTLINHBI




Pa3nen 1. Xumuyeckasi TepMOAMHAMHUKA

1.1. ITepBbIii 3aKOH TEPMOAMHAMUKU TepMoIMHAMUYECKHe CHUCTEMBI u
TEPMOJIMHAMHYCCKHEC  TIapaMeTphl. OKCTCHCHBHBIE W  WHTCHCHUBHBIC  CBOICTBA  CHCTCMEI.
TepmoauHamuveckuii mporecc. OyHKIUU COCTOSHUS ¥ (YHKIIMH TIporiecca. BHYTpeHHSS 3HEpTUs U
SHTAIIBINS, UX CBOMCTBA. Temmora u padboTa kak GopMEI iepeaauu 3Heprun. PaboTa pacrmpenus rasa
u mone3Has paborta. POpMYIHPOBKM IEPBOTO Hadala TEPMOAWHAMUKA. B3aMMOCBS3b TEIUIOTHI,
paboThl ¥ U3MEHEHUS BHYTPEHHEH SHEPTUM B U30XOPHOM, U300apHOM M M30TEPMHUYCCKOM MIPOIIECCaX.
TenmoéMKOCTh BemeCTBA — W30XOpHAs WM HW300apHas, MOISIpHas, yAernbHas. TermoéMKocTh
UCaNbHBIX I'a30B, B3aUMOCBA3b MOJLIPHBIX TemtoéMkoctedl Cp u Cv uieanpHoro rasa. TemioéMKocTs
TBEPJBIX BEIISCTB U KHUJIKOCTEH. 3aBUCUMOCTh MOJIIPHOW W300apHON TEIIOEMKOCTH BEIECTBA OT
TEMIIEPATyPhI, SMITUPHUYCCKUE YpaBHEHUS (CTCIIEHHBIC PSIbl), X MPUMEHUMOCTh. 3aKOH Ky0OoB Jlebas,
npaswio Jrononra u Iltu. CpenHss n3obapHast TEIIOEMKOCTh BEIIECTBA B MHTEpBajie TEMIICPATYD.
TemnepaTypHasi 3aBHUCUMOCTh mpupanieHus 3Htanbnuu BemectBa (Ht — Ho) mpu mocrosaHOM
JABJICHUU C Y4€ToM (ha30BbIX mepexonoB. TemnoBoil 3ddekr xumuueckoro mporecca. OCHOBHOE
craHgapTHoe coctossare. CTaHmapTHBIC SHTAILIUH 00pa30BaHUS M CTOPAHMs BEIMIeCTB. lIpuMeHeHwme
3akoHa ['ecca st BBIYHMCIICHUS TEIIOBBIX 3(PPEKTOB XUMUYECKUX B (PU3UKO-XUMHUSCKHUX MPOIECCOB.
Ces13b TeIIoBbIX ((HEKTOB MPU MOCTOSHHOM O0BbEME W MPHU TMOCTOSHHOM JIaBJICHUU. 3aBUCUMOCTh
TerioBoro 3¢ddexra peakmum oT Temreparypbl. BeiBom u aHamm3 ypaBHeHuss Kupxroda B
muddepennnansHoi popme. MaTerpupoBanue ypasaenus Kupxroga.

1.2. BTopoii 3aKOH TEPMOTUHAMUKH.

CaMonpou3BOJIbHBIE M  HECAMONPOM3BOJbHBIE, OOpaTUMble M  HEOOpaTHUMBIE,
paBHOBECHbIE (KBAa3MCTAaTUYECKHE) M HEpPABHOBECHBIE Mpolecchl. PaboTa paBHOBECHOIO U
HEpPaBHOBECHOI'O mpoueccoB. @OpMyIHpPOBKH BTOPOTO Hauyajga TEPMOAMHAMUKH. OHTPOMIUS
KaKk KpUTEpPUIl HANpaBIECHHOCTH CAMOIIPOM3BOJBHBIX IIPOLIECCOB W  PaBHOBECHS B
M30JIMPOBAaHHBIX CUCTEMaxX. 3aBUCHMOCTb HSHTPOIIMU BEIIECTBA OT IAapaMETPOB COCTOSIHUS
(Temmepatypsl, naBieHus, o0bema). PacueT M3MeHEHUs: SHTPONUU B PA3IUYHBIX IMpoIleccax,
CBSI3aHHBIX C U3MEHEHUEM COCTOSIHUS UACATBHOTO Ta3a, a TAK)KE YUCTHIX TBEPIBIX MITH KUJIKUX
BemecTs. V3MeHeHne SHTpOnMM B IIPOLECCE CMENIEHUs HealbHbIX ra3oB. l3meHeHue
sHTporuu Tipu ¢a3oBbIX nepexonax. TemnoBas Teopema Hepucra, moctynar [lnanka (Tperbe
Hayajo TepMoauHaMuKH). CTaTucTuueckas HHTEpIpETalys BTOPOro Hayajla TePMOIUHAMUKH,
ypaBHeHue bonbiiMana-Ilnanka. Beraucnenue aOCOMIOTHOM SHTpomuH BemiecTBa. Pacuer
W3MEHEHUs DHHTPOIMM B XUMHUYECKUX pEAKIUSAX TMpPU PaA3IMYHBIX  TeMIlepaTypax.
O6benunenHoe ypaBaenue I u Il 3akoHOB TepMOAMHAMUKH. DHEprus [ enbMronbia u dHeprus
['nb6ca kak KpUTepUU HAMPABICHHOCTH MPOIIECCOB M PABHOBECHS B 3aKPBITHIX CHUCTEMaXx.
XapakTtepuctuiueckue (QpyHKUIMU. 3aBUCHMOCTb 3Hepruu l'eiapmronbua u 3Hepruu ['nbbca ot
IapaMeTpoB cOCTOsiHUA. TemmeparypHas 3aBUCHUMOCTb dHepruu ['mb0ca BeliecTBa ¢ yuy€TOM
¢dazoBeix mepexonoB. Pon ¢azoBoro mepexona (mepBblid, BTOpoi). YpaBHeHust ['ubOca-
I'enpmronsia. Pacyer wu3MeHeHuidt craHgapTHbiX H3Heprut ['mbO6ca u ITenbmronbua B
XUMUYECKUX PEAKITUSAX TIPHU PA3IMUHBIX TEMITepaTypax.

CucrteMbl TEPEMEHHOIO COCTaBa. XUMHYECKHM TMMOTEHIIMAT KOMIIOHEHTA CHCTEMBI.
3aBUCHMOCTh XMMHUYECKOTO MOTEHIIMANIA OT JIaBJICHUS U TEMIEPATYPbL. Y CJIOBUSI PAaBHOBECHUS U
CaMONPOU3BOJIBHOTO IPOTEKAHHUS MTPOIECCa B CUCTEMAX IIEPEMEHHOIO COCTaBA.

1.3. XuMuyeckoe paBHOBECHE.

MatepuanbHblii OalaHC XMMHYECKOM peakldd, CTENEHb MpeBpalleHHs], XUMUYecKas
NepeMeHHas. YpaBHEHHE M30TEpPMbl XUMHUYECKOW peakuuu (u3orepmbl Banrt-I'ododa).
XUMUYECKOe CpOJCTBO. AHANU3 YpaBHEHMSI HM30TEPMbl ISl OINpEAENCHUS HaIpaBiIeHUs
CaMOIIPOU3BOJILHOTO ~ MPOTEKaHHWs XHWMUYECKOW peakuuu OT JAaHHOTO  HMCXOJHOTO
(HepaBHOBECHOI0) cocTosiHUS. TepMoauHamMuyeckass KOHCTaHTa XUMHUYECKOTO0 paBHOBECUS U
IMIUPUYECKUE KOHCTaHThI Xxumuueckoro pasHoBecus (Kx, Kc, Kn, Kp), ypaBHeHHSs ux cBsizu
JUI PEaKklUM B HMACAaIbHOW Ta30BOM cMecu. KOHCTaHTBI paBHOBECHS NIl TOMOTCHHBIX M
TEeTEPOTCHHBIX PEAKIINHA, WICATBHBIX M HEUICATbHBIX PEAKIIMOHHBIX CHCTEM (Ha IpHUMEpax).



CwmeleHne XMMUYECKOTO paBHOBECHs TIpU u3MeHeHuu odmiero masienus (T = const) u mpu
nobaBieHNH B cucteMy uHepTHOro rasa (T = const, P = const).

Bnusinue temneparypbl Ha KOHCTAaHTY XMMHYECKOTO PaBHOBECHSI, ypaBHEHUS 300apbl U
M30X0pbl XUMHYECKON peakiuu. BbIBoJ, aHAIN3 M MHTETpUpOBaHUE Ha3BaHHBIX YpaBHEHUN Ha
npuMepe ypaBHeHHS u300apel. Pacuer cpemHero M HCTHMHHOTO TermioBoro 3ddexra
XUMUYECKUX PpEAKIMI M3 3aBUCUMOCTH TEPMOJMHAMHYECKON KOHCTAHThI PaBHOBECHUS OT
TeMmriepaTypbl. Pacdyer KOHCTaHT paBHOBECHS XHMMHYECKHUX pEaKIMid U3 CTaHIapPTHBIX
TEPMOAMHAMHYCCKUX (YHKIIMI BEIIeCTB. BhIUMCICHHE KOHCTAHT PAaBHOBECHUS XMMHUYECKUX
peaknuii MO CHOPaBOYHBIM JaHHBIM O KOHCTAaHTaX paBHOBECHS peakuuid o0pa3oBaHUS
COEIMHEHHH U3 MPOCTHIX BEIIECTB.

Paznen 2. ®a3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMAX

2.1. da3osBrle nepexoanpl U (baSOBaﬂ ayarpaMma COCTOAHHA IJIsI OJHOKOMIIOHCHTHBIX
CUCTEM

daza, KOMIIOHEHT, 4yHclo cTeneHedl cBoboxbl. IlpaBuno ¢a3z ['mb6ca. Ilpumenenue
npaBwia (a3 ['mO6ca s aHamm3a (Ga3oBBIX PABHOBECHW B OJTHOKOMIIOHEHTHBIX CHCTEMaX.
JlmarpamMma COCTOSIHUSI OJHOKOMITOHEHTHOW CHCTEMBI, € (Da30BbI€ TOJs, JIMHUM U TPOHHBIE
TOYKH, BBIPAKAIOIINE COOTBETCTBEHHO OAHO(a3HOe, AByX(}a3Hoe u Tpex(da3zHOoe paBHOBECHS.
Hacpimennslii nap, reMiiepaTypHas 3aBUCUMOCTb JIaBJICHUs HACBIIIEHHOTO napa. Kpurnueckas
TOYKA, KPUTHYECKOE COCTOSIHME BEIIECTBA, €ro 0COOCHHOCTH. BBIBOI M aHaNM3 ypaBHEHUS
Knaneiipona.  3aBHCHMOCTh  TeMIlepaTypbl  IUIaBJICHHS OT  BHEIIHETO  JIaBJICHHSA,
WHTETpUpOBaHUe YypaBHeHUs KiiamedpoHa Juisi paBHOBECHS TBEpPAOE TEIO - IKHIKOCTb.
PaBHOBecus ¢ razoBoii ¢a3ol, ypaBHenue Kianeiipona-Kiaysuyca, BEIBOJ U HHTETPHPOBAHUE
YpaBHCHUA IJId OIIMCAHUSA JINHAHN HUCIIapCHUA H CY6J'II/IMaIII/H/I, HCIIOJIb3YEMbIC AOOIYIICHUA.
Ornpenenenre KOOPAUHAT TPOHHOM TOUKH.

2.2. OnpeneneHue TEPMOJAMHAMUYCCKUX (QYHKIMH TIporiecca (a3oBOro Imepexoja

IIpumenenne ypaBHenus Knanelipona-Knay3uyca i pacuera U3MEHEHMS
TEPMOJUHAMUYECKUX (QYHKIMH Tpu (a30BbIX MpeBpalleHusX. B3auMocBA3b SHTaIBNUN
IUIABJICHNUS, UCIIAPEHUS U BO3TOHKH B TPOWHOM TOUKe. DMIUpudecKkoe mpasuiio TpyToHa.

Paznen 3. TepmoauHamMuyeckasi TeOpUsi pacCTBOPOB
3.1. OCHOBBI  TE€pMOJMHAMHMKH pacTBOpoB. [lapiuanbHble MOJIBHBIE  BEIMYUHBI

Knaccudukanuu pactBopos. IlapruansHbie MOJIsIpHbIE BEIMYMHBL. Y paBHeHUs ['1006ca-
Jlrorema (BbIBOJ M aHaJU3). MeTo/bl ONpeIesIeHUs MapLUaIbHBIX MOJISIPHBIX BETMYUH (METO.
KacaTeJbHBIX U METOJl OTpe3koB). OTHOCUTENbHBbIE MAPIHMAIbHBIE MOJISPHbIE BEIUYMHBI
(mapumanabHbIe MOJISIpHBIE (PYHKIMU cMeleHHs). TepMonHaMuyeckue QyHKIMY CMETIeHHS.

3.2. TepMO,}II/IHaMI/I‘—IeCKOG OIMHUCAHUE NACAIBHBIX U HEUJICAJIbHBIX PAaCTBOPOB

WNneanpubie  (COBEpIICHHBIE) pPACTBOPHI. XWMHUYECKHH TOTEHIIMAT KOMITOHEHTA
UJeanbHOTO pacTBopa. TepMoanHaMudeckue QYHKIIUKA CMEUISHUS JUIS UI€aTbHBIX PACTBOPOB.
PaBHOBecue "uneanbHblil pacTBOp-map", 3akoH Payns, rpadudeckas MHTEpIIpeTanus 3aKOHA
Paynsa. IlpenenpHO pa30aBiieHHBIE pacTBOpBI, 3akoH [‘eHpu. YpaBHEHHWE XUMHUYECKOTO
MOTEHIIMaIa JUIsl PacTBOPUTENS W PACTBOPEHHOrO BemlecTBa. HewnmeanbHbie (peanbHBIE)
pacTBOPHI, TOJIOKHUTEIbHBIE W OTPUIIATEIbHBIE OTKJIOHEHHMS OT HWICAThbHOCTH (OT 3aKOoHa
Paynst). CtangapTHbIe COCTOSTHUSI KOMITOHEHTOB pacTBopa. CUMMETpUYHAsS U HECUMMETPHYHAS
CUCTEMBI CpaBHEHHUs. Pacuer akTHBHOCTEH W palMOHAIBHBIX KOI(DPHUIIMEHTOB aKTHBHOCTH
KOMITOHEHTOB pacTBopa. TepMonuHaMuueckue (QYHKIMH CMEIICHUS IS HEUJCaTbHBIX
pacTBOpoB. 3aBHUCHUMOCTh AaKTUBHOCTH U KOI(DUIMEHTa aKTUBHOCTH KOMIIOHEHTa OT
TEMIIEPATypPbl U 1aBJICHUS.

3.3. KomnuratuBHble CBOWCTBAa pa30aBICHHBIX PACTBOPOB HEJETYYHMX BEIIECTB B



JIETy4eM pacTBOpUTETE

KonnuraTuBHble CBOMCTBAa pa30aBleHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JIETYYHX
pacTBOpuUTEIIAX (IOHMKEHHUE JABICHMS HACBIIIEHHOTO Mapa pacTBOPHUTENS HAJ pacTBOPOM I10
CPaBHEHHIO C YHUCTBIM pAacTBOPUTENIEM, IIOBBIIIEHHE TEMIIEpaTypbl Haudajga KHUIIEHHS U
IIOHM)KEHUE TEMIIepaTypbl Hadajla OTBEPAEBAHMSI PACTBOPOB, OCMOTHUYECKOE JaBJICHUE).
D0YIITMOCKONMYECKas U KPUOCKONUYECKass KOHCTaHTHI pacTBOpuTelns. BrIBoa ypaBHEHUS,
CBSI3bIBAIOLLETO IOHMKEHUE TEMIIEpATyphl Hauyajla OTBEPIEBAHUS C KOHLIEHTPALUEH pacTBOpA.
Ocmoc, ocMoTHYECKOE AaBiieHHe, 00paTHbIM ocMoc. Vcnonb30BaHue KOJIMIaTUBHBIX CBOMCTB
JUI  ONPENEIICHUs MOJIIPHOW MAacChl, CTENEHHM AMCCOLMALMM WU CTENEHU acCOLUaluu
PacTBOPEHHOTO BEILECTBA.

Pasznen 4. ®a3oBble PABHOBECUHA B MHOTOKOMIIOHCHTHBIX CUCTEMAX

4.1. PaBHOBecuE <OKMAKUN pacTBOpP - HACBHILEHHBI @ap» B JBYXKOMIIOHEHTHBIX
CUCTEMAX.

JlnarpaMMbl  «IaBJIEHHE-COCTaB», «TEMIIEPATYPa-COCTaB», «COCTAB IMapa-COCTaB
KHUJKOCTH» JUISl WICATBHBIX W HEWACaIbHBIX pacTBopoB. [IpumeHeHuwe mnpaBwia (a3 k
uccienoBaHuio Auarpamm. 3akoHbl ['m60ca-KonoBanoBa. A3zeoTpomnus, TEPMOAMHAMHYECKOE
ycioBue TOUYKM aseorpona. IIpaBuiio pseiyara. OU3MKO-XMMHUYECKHME OCHOBBI pa3ciICHUs
KHUJKUX CMECEH METOaMHU MEePErOHKU U peKTU(UKAITIH.

4.2. PaBHOBecHe KU AKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTEMAX.

TepMuueckuil aHanu3, KpUBbIE OXJIAXKIEHHUS, NOCTPOECHUE AMATPAMMBI IUIABKOCTU IIO
KpUBbIM oxJlaxaeHus. CucreMpl ¢ OrpaHUYEHHOW W HEOIPAaHUYEHHOH pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSHUH. M30Mopdu3M. Turmbl TBepAbIX pacTBOpoB. Jnarpammel
IUTABKOCTH H30MOP(HO KPUCTATU3YIOIUXCA BelecTB. JluarpamMMbl IUIaBKOCTH CHCTEM C
OTPaHUYEHHOW PACTBOPUMOCTBIO B TBEPAOM COCTOSIHMM. DBTEKTUYECKOE M MEPUTEKTUUYECKOE
paBHOBecHsl. OnpeneneHne cocTaBa dBTEKTHUECKON JKUAKOCTU IOCTPOEHUEM TpPEYTOJIbHHUKA
Tammana. [Tpumenenue npasuia ¢a3 ['m66ca k uccneqoBannio pa3oBbIX PABHOBECHH.

4. O0beM yueOHOi#l TUCIHHIITTHHBI

Bun yuebHoi paboTbl 3E Axap. 4.
OO61mast TpyA0eMKOCTh TUCITUTUTMHBI 50 180
KonraktHass paGora — ayauTOpHbIE 178 64
3aHATHUA:
Jlexuun 0,89 32
[Ipaktuueckue 3ansatus (113) 0,89 32
Jlaboparophsie padotsr (JIP) - -
CamocTrosiTeibHas padoTa 2,22 80
KonrakrtHas camocrositenbHas pabora 997 -
CaMocCTOATENBHOE N3yUEHHUE PA3AETIOB JUCIIUITIINHEI ' 80
Bunsl konTpOJIA:
JK3aMeH 1 36
KonTakTHas paboTa — mpoMexyTouHas aTTeCTaIHs 1 0,4
[TonroroBka k 3x3aMeHy 35,6
Bua nToroBoro KOHTpOJIs: IK3aMeH
Bun yuebHoit paboThl 3E Actp. u.

OO6m1ast Tpy1I0€MKOCTh TACITUTIITAHBI 50 135




KonrakTtHas paGora — ayauTOpHbIe 178 48

3aHATHSA:
Jlexun 0,89 24
[pakTuueckue 3ausrus (I13) 0,89 24
JlabopaTtopHsie paboTsI (JIP) - -
CamocrosiTeqibHasi padoTa 2,22 60
KonrakTHas camocTosiTenbHast pabora 599 -
CamocTosATeN HOE N3YyUCHHE Pa3AeioB AUCIUILITHHBI ’ 60
Buael koHTpOJIN:
JK3aMeH 1 27
KonrakrtHas paboTa — mpoMeKyTouHast aTTeCTalus 1 0,3
[loaroroBka k 3K3aMeHy 26,7
Bua nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTanusA padoyeil MPorpaMMbl JHCIATIIAHbBI
«Koanounnas xumusn» (b1.6.11)
1. Heablo IMCUMIUIMHBI SBISETCA O3HAKOMJICHHE OOYYalOIIMXCS C OCHOBaMH
TEPMOJUHAMHUKN TOBEPXHOCTHBIX SBJICHMH, CIOCOOAMH TONYyYeHUS U BaKHEUIITUMHU
CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

Nzyuyenne aucuumuinabl  «KosutonaHas XuUMHS»  CIOCOOCTBYET  (HOPMHPOBAHHIO
cienyromux oodmernpodeccnonanbabix komnerennmii: OITK-1, OIIK-2, OITK-3.

2. B pe3ynbraTe nu3ydyeHus TUCHMITIMHBI 00y4Jaromunics 10IKeH

3namop:

- IPU3HAKU OOBEKTOB KOJUIOMAHOM XMMUU U UX KJIaCCU(UKALIUIO.

- OCHOBHBIE MOHSTHS M COOTHOUIEHHS TEPMOJMHAMUKHU IIOBEPXHOCTHBIX SIBICHUN
(TepMOoAMHAMHUKA TOBEPXHOCTHOI'O CIJIOS; aJAre3usi, CMauMBaHUE M pAacCTEKaHUE >KUAKOCTE;
JUCIEPCHOCTh U TEPMOJMHAMUYECKHE CBOMCTBA TEI; aJICOPOIMs Ta30B U MapoB, aJICOPOIUS U3
pacTBOpPOB).

- OCHOBHBIE T€OpUH (HU3HUECKOU a7COPOIUH.

- OCHOBHBIE IIPEJCTABIEHUS O CTPOCHUH JABOMHOTO 3JIEKTPUUYECKOTO CII0S;

- IPUPOY PIEKTPOKMHETUYECKOTO ITOTEHIINANIA;

- OCHOBHBIE JIEKTPOKMHETUYECKUE SIBJIICHUS.

- YCIIOBUSI IPUMEHUMOCTH 3akoHa CToKca;

- 3aK0H DWHIITEITHA — CMOJIyXOBCKOTr0, THIICOMETPUUYECKOE ypaBHeHUe Jlamaca.

- IPUPOY CEIMMEHTAIMOHHON U arperaTUBHON YCTOMYHUBOCTH;

- OCHOBHBIE CBOICTBa pacTBOpoB [IAB Kak TMOQUIBHBIX CUCTEM;

- OCHOBHbIE nosoxeHus reopun 1JIPO;

- IPUYUHBI U OCOOCHHOCTH OBICTPOIl M MEUIEHHOHN KOaryiasiluu, KOHIEHTPAMOHHON U
HEUTpaAIN3aLHOHHON KOAryJIsaUu.

- TUIBl CTPYKTYp, BO3HUKAIOIIME B JUCIEPCHBIX CUCTEMAX, NMPUYMHBI U YCIOBUS HX
oOpa3zoBaHUs;

- KJ1accu(UKAIMIO TUCTIEPCHBIX CUCTEM IO X PEOJIOTUYECKUM CBOMCTBAM.

Ymems:

- pacCUMTHIBaTh MApaMETPhl, KOTOPBIMU XAPAKTEPU3YIOT JUCIIEPCHOCTb.

- TIPOBOJUTH PACUEThl C UCIIOJIB30BAHUEM OCHOBHBIX COOTHOILEHUI TEPMOJWHAMUKH
MTOBEPXHOCTHBIX SIBJICHUM.

- paccUMUTHIBATh OCHOBHbBIE XaPaKTEPUCTUKH MTOPUCTON CTPYKTYPHI.

- paccuMThIBaThb BEJIMYMHY IEKTPOKMHETHUYECKOIO IOTEHIMAla IO JaHHBIM
3JIEKTPOOCMOCA U 3JIeKTpodopesa.

- paccUuTHIBATh MHTETPANIbHYIO U TU(pdepeHInalIbHYI0 KPUBBIE pacIipeieIeHHs
YaCTHUIL| IO pa3Mepam.
- paCC'-H/ITI)IBaTI) nu aHaJ'H/ISI/IpOBaTB IIOTCHIUAJIBHBIC KpI/IBI)Ie napHoro BSaI/IMO)IeI\/'ICTBI/Iﬂ
YaCTHIL.
- paCC‘-II/ITbIBaTB nu I/I3M€pHTB BA3KOCTH I[I/ICHCpCHLIX CUCTCM.
Bnaoems:
- Hpe,Z[CTaBJICHI/ISIMI/I 0 pOJII/I HOBerHOCTHBIX ﬁBHCHHﬁ nu III/ICHepCHBIX CUCTEM B TCXHUKC



U TIpUpOJIE.
- METOJIaMU U3MEPEHHUSI TOBEPXHOCTHOT'O HATSKEHUSI, KPAaeBOTO yTJIa.
- 3HAaHUSIMH 0 METOAaX U3MEPEHHUS afCOPOLINU U YAEIbHOI TOBEPXHOCTH.
- 3HAHUSIMU 00 YCJIOBHSIX PUMEHUMOCTHU ypaBHEHUS [ enbmronbia — CMOITyXOBCKOTO;
- METOJIaMHU OTIPEJEICHUS JIEKTPOKMHETHUYECKOTO MOTEHIIAA.
- METO/IOM CETUMEHTAIIIOHHOTO aHAN3a.
- METOJIaMU ONPEIEICHNUS KPUTHUECKON KOHIICHTPAIIMH MULIEJUI000pa30BaHus;
- METOJIJaMU MCCJIEIOBAHUSI KHHETUKH KOATyJISIINH.
- METO/IaMU U3MEPEHUS U aHAIN3a KPUBBIX TCUCHUS.

3. OFbEM YUYEBHOM JUCITATIINHBI

. 3aueTHbIe AkazeMuieckue
By yueOHo# paboTh
€IMHUIIBI Yackl
OO01mas TPY10eMKOCTh THCHUTLTHHBI 5,0 180
KonrakTHasi pabora — ayIuTOPHbIE 3aHATHS 1,78 64
Jlexumu (Jlek) 0,89 32
[Ipaktrueckue 3ausatus (113) - -
JIaboparopusie paboTs (JIP) 0,89 32
CamocrosiTesibHas padora 2,22 80
KonTaktHas camocTostensHas pabora )
[ToaroroBka k 1a00paTopHBIM paboTam 222 40
CaMocTosTeIbHOE U3yYEHUE PA3/ICIIOB 40
JUCIUILTAHBI
JK3aMeH 1,0 36
KonrtaktHast paboTa — mpoMeKyTodHast 0,4
aTTecranus 1,0
[ToaroroBka K 3K3aMeHy 356
Bua uToroBoro KOHTpOIIS: 9K3aMeH
. 3aueTHbIE AcTpoHOMHYECK
Bun yue6HO# paboTh
€ TMHUIIBI W€ Yachl

OO0mas Tpy10eMKOCTh 5.0 135

AUCHUTLTAHBI

KonrakTHas pabdora — 1,78 48

ayIMTOPHbIE 3aHATHSA

Jlexmuu (Jlek) 0,89 24

[IpakTuueckue 3anstus (I13) - -

JlabopaTtophsbie paboTsi (JIP) 0,89 24

CamocrosiTesibHas padoTa 2,22 60

KonTakTHas camocTosiTensHas -

pabora

[ToaroroBka k 1a60paTOpHBIM 2,22 30

paboram




CamocrosiTenbHOE U3yUEHUE 30
pa3aenoB JUCUUIUIAHBL
JK3aMeH 1,0 21
Konrakrnas pabora — 0,3
MIPOMEKYTOUHAs aTTECTAIHS 1.0

H
ITonroToBka K sK3aMeHy 26,1
Bun nroroBoro KoHTpOIIA: JK3aMEH

4. COAEP KAHUE JUCIUIIJINHbI

Paznen 1. [Ipeamer u npu3Haky 00bEKTOB KOJJIOUTHOW XUMUU

KomronnHasg xumusi - Hayka O HMOBEPXHOCTHBIX SIBICHMSX U JUCIEPCHBIX CUCTEMaX.
OcCHOBHBIEC TOBEPXHOCTHBIC SIBJICHUS: aAre3us M CMauuMBaHUE, KAaIWUIIPHOCTb, afcopOIHs,
JNEKTPUYECKUE SIBIICHUS HAa IOBEPXHOCTAX U IP.

OcCHOBHbIE TPU3HAKU JUCIEPCHBIX CHCTEM - TETEPOr€HHOCTb U JUCIEPCHOCTD;
MIOBEPXHOCTHAsI SHEPIUs; KOJMUECTBEHHbIE XapaKTepUCTUKHU JucnepcHocTu. Knaccupukanus
JUCIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO JUCIIEPCHOM (pa3bl U AUCIIEPCUOHHOM Cpebl.
Knaccudukanus cBoOOJHOIUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUI[ U IO B3aHUMOJAEHCTBHIO
MEXIy TUCTICPCHOHHOW cpelod W aucriepcHod (a3oil. Poib MOBEPXHOCTHBIX SIBICHUHA M
JUCIIEPCHBIX CUCTEM B IIPUPOJE, IPOMBIIIEHHOCTH U, B YACTHOCTH, XMMHUYECKOM TEXHOJIOTHH.

Paznien 2. TepMoiMHaMKKa MOBEPXHOCTHBIX SIBICHUH

OOu1ast xapakTepucTUKa NOBEPXHOCTHOW sHepruu. IloBepxHOCTHast 3Heprust B oO0IeM
ypaBHeHMH 1-ro M 2-ro Hayan TepMOAMHAMUKU. [IOBEpXHOCTHOE HATsHXKEHHE Kak Mepa
sHeprun ['mb6ca MexdazHoi MOBEpXHOCTH. [IOBEpXHOCTHOE HATSIKEHHE - XapaKTEPUCTHKA
IPUPOJIBI CONpUKacaromuxcs a3 u ux B3aumojencTBuss. CBOWCTBA MOBEPXHOCTEH KUIKUX U
TBepAbIX Ted. YpaBHenue ['nbOOca-I'enbMronbiia st BHYTPEHHEW YACIbHOW MOBEPXHOCTHOM
SHEpruu (IOJIHOM IOBEPXHOCTHOM SHEpPrum). 3aBUCUMOCTb JHEPreTUUYECKUX I1apaMeTpOB
IIOBEPXHOCTU OT TeMueparypsl. IIponeccsl caMonpon3BOIbHOIO YMEHBUIEHHS TOBEPXHOCTHOM
SHEpPTrUH.

AzcopO1ust 1 TOBEPXHOCTHOE HaTshkeHUe. CBA3b BEIMUMHBI a/ICOPOLIMHU € MapaMeTpaMu
CHCTEMBI: H30T€pMa, H30NMKHAa M u30ocTepa ancopOuuu. Metox wu30biTkoB ['nb6ca.
dyHaamMeHTaIbHOE aacopOLnoOHHOe ypaBHeHHE ['mb06ca. I'mb0OcoBckas ancopbuus. YactHoe
BbIpakeHUe YypaBHeHUs [ubO0ca. IToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTHBHBIE
BELIECTBA.

Anresus, cMauMBaHWE W pacTeKaHue Kuakocrted. Anresus u koresus. [Ipupoma cun
Mex(}a3zHOTO B3auMoJeUcTBUSA. YpaBHeHue J[rompe it pabotel aare3umu. CMaymBaHUE U
KkpaeBoil yroi. 3akoH FOHra. Csi3p paOoThl ajare3uu ¢ KpaeBbIM yrioMm (ypaBHeHue [lrompe-
IOura). JInopunbubie u a10oOHBIE MOBEPXHOCTU. METOMBI ONpeneseHs] KPaeBbIX YTIJIOB.
Bnusiaue noBepxHocTHO-akTUBHBIX BemlecTB (IIAB) Ha cmaunBanue. Pactexkanue *kujakocTei.
Koaddumment pacrexkanus mo INapkuncy. Dddext Mapanronun. Mexda3Hoe HaTsDKEHHE HA
IPaHULIE MEX]y B3aUMHO-HACBIIIEHHBIMU KUAKOCTSAMU U IpaBuwiio AHTOHOBA. [IpakTrnueckoe
3HAYEHUE aJIF€3UHU, CMAUMBAHUS U PACTEKAHUS.

JlucriepcHOCTh M TepMoAMHaMHUueckue cBoiictBa ten. [IpaBunmo ¢a3z [ubbca wu
JUCIEPCHOCTh. BiMsiHMEe KPUBU3HBI MOBEPXHOCTU HA BHYTPEHHEE JaBiIeHHE Tell (ypaBHEHHE
Jlarnaca). IloBepxHocTHast »Heprusi U paBHoBecHbIe (opmbl Ten. [lpunnun I'm66ca-Kropu.
3akon Bynbda. Kanwmnspuele ssrnenus (ypaBHenue JKiopeHa), MX pojib B HPHUPOAE U
TEXHOJOruu. MeToasl  ONpeneNneHus  MOBEPXHOCTHOTO  HATSDKEHUSA.  3aBUCHMOCTH
TEPMOJUHAMUYECKON PEaKIMOHHON CIHOCOOHOCTH OT IUCHEPCHOCTH. YpaBHeHHe KeiabBuHa.
BnusiHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAaHTY PAaBHOBECHS XMMMUECKOH pPEAKIUH,
TeMrepatypy ¢ha3oBoro nepexoja.

IlonyyeHue AucrepcHBIX cUcTeM. Mertoabl aucneprupoBanusi. YpaBHeHue Pebunaepa
Uit paboThl  OUCHEPrUpoBaHUsA. AJCOPOLIMOHHOE TMOHIKEHHE NpOoYHOCTH  (dddexT
Pebunpepa). ['omoreHHass M reTeporeHHass KOHJIEHcalus. MeTacTaOWIIbHOE COCTOSIHUE.
Oueprust ['m66ca oOpa3oBaHus 3apoIbIliia HOBOH (pa3bl, KpUTHUUECKUHA pagnyc 3apojbiia. J(Be
craguu oOpa3zoBaHus HOBOM (a3zpl. CBs3p KHHETHKH O00pa3oBaHMA HOBOH (a3bl ¢
MEpPECHIICHUEM. YTIPABICHUE ITUCIEPCHOCTHIO MPH TOMOTEHHOW KOHAeHcauuu. [Ipumepsl




MOJTyYEHHUs AUCIIEPCHBIX CUCTEM METOAAMHU (GU3NYECKON U XMMUYECKON KOHICHCAINH.

Paznen 3. AncopOunoHHBIE paBHOBECHUS

Knaccudukanmss mexanuzMoB ancopOruu (dpusudeckas aacopOIus, XeMocopOorus u
noHooOMeHHas ancopOrus). Ilpupona agcopOumoHHBIX cuil. OCOOEHHOCTH COCTaBIISIOIINX
cun Ban-nep-Baanbca (OpHMEHTAMOHHBIX, MHIYKIHMOHHBIX W JUCIEPCUOHHBIX) IpHU
azcopOuuu. YpaBHEHUE Ul MOTEHIUMAIBHON 3HEPTUM B3aUMOJICHCTBUS aToMa (MOJIEKYJIbI) C
IIOBEPXHOCTBIO TeJa.

AJicopO1us ra3oB U 1apoB Ha OJHOPOJAHOW MOBEPXHOCTH. 3aKOH I'eHpu. YpaBHeHuUE
M30TepMbl MOHOMOJIEKYJISIpHOH afcopOuuu Jlenrmiopa u ero ananu3. OnpeseneHrue KOHCTaHT
9TOro ypaBHeHHs (fuHeiHas Qopma ypaBHeHus Jlenrmiopa). VYpaBuenue Dpeiinmxa.
Teopus momumonekynsapHoit ancop6rmu bpynayspa, DOmmera, Temrepa (BOT), ypaBHeHue
M30TEPMBI aacopOuuu, ero ananus. Jlunerinas gopma ypasHenust BOT u pacder ero KOHCTaHT.
Onpenenenue yneabHOM MOBEPXHOCTH MeTogoM bBOT.

AncopOums  ra3oB W 1apoB HA MOPUCTBIX Marepuanax. KoinyecTBEHHbIE
XapaKTEPUCTUKHU MTOPUCTBIX MaTepuainoB. IlopucTeie Tea KOpnycKyIspHOH, KPUCTAIIIMYECKON
U ryOuaToOd CTPYKTYpBI, MeToAbl uXx mnosydeHus. Kmaccuduxamms mop no yOununy u ee
B3aMMOCBSI3b C TEOPUAMU aJICOPOLIUU.

Teopusa KanwuApHOM KOHJAeHcauuu. KanwuisipHO-KOHACHCALMOHHBIA T'MCTEPE3UC.
Pacuer wuHTerpanpHOi U auddepeHunanbHOM KpUBBIX pacnpeaencHus oObema MHop Mo
pa3Mepam.

OcobenHocty ancopOIuy Ha MHUKPOMOPHUCTHIX MaTepuanax. lloTeHmmanbHas Teopus
[lonsHu.  AncopOUMOHHBIM  MOTeHIMan.  XapakTepucTUdeckas KpuBas  aJcopOLMU.
TemmnepaTypHast HHBApHAHTHOCTH U apPUHHOCTH XapaKTEePUCTHUECKHX KpUBBIX. OO00IIeHHOE
ypaBHeHHe Teopuu JlyOMHMHA OOBEMHOrO 3arOJHEHHMs MHUKPOIOpP, YACTHBIE CIyyal 3TOrO
ypaBHeHus (ypaBHeHue JlyOmnuna-Pagymkesnua). AjxcopOuus ra3oB U MapoB B XUMHUYECKOH
TEXHOJIOTUH.

AncopOuus MOBEpXHOCTHO-aKTUBHBIX BellecTB. Biusuue crpoenust monekyn [IAB na
MIOBEPXHOCTHYIO aKTHUBHOCTb, mpaBmwio Jlrokino-Tpaybe. 3aBUCHMOCTH IOBEPXHOCTHOTO
HaTSOKEHMsI OT COCTaBa pacTBOpa IpH COOMIOJAEHUM 3akoHa I'eHpu u ypaBHeHus JleHrMmropa.
VpaBuenue IlIumkoBckoro. VYpaBHEHHMs COCTOSHUS —Ta3000pa3HbIX  [MOBEPXHOCTHBIX
(amcopOIMOHHBIX) TICHOK. THITBI TOBEPXHOCTHBIX TUIEHOK M OIPEIEIICHUE UX XapaKTEPUCTHK.
Becsl Jlenrmiopa. ®akTopsl, onpeesnsionue arperaTHoe COCTOsTHUE aICOPOLIMOHHBIX IJICHOK.
Omnpenenenre CTpoeHUs aICOPOIIMOHHOTO CIIosl U pa3MepoB Mosekyn [TAB.

Paznien 4. DnekTpuyecKkue sBJIeHNs Ha OBEPXHOCTU

JBoitHoi anextpudeckuit cioit (9C), mexanusmsl oOpazoBanus JIIC. CooTHOIIEHUS
MEXIY DJEKTPUYECKMM IIOTEHIMAJIOM M IIOBEPXHOCTHBIM HaTsDKEHUEM (ypaBHEHMS
JlunmMana). DJEeKTpOKanWwUIApHbIE KpuUBbIe W ompeneneHue mapamerpoB JIIC mo 3tum
KPUBBIM.

O6mme npeacrasienus o Teopusix crpoenus IC. Teopus 'yu — Uenmena. YpaBHeHue
ITyaccona-bonbimana nust quddyssoit yactu JI9C u ero pemenue. TonmuHa quddy3HOro
CJIOSl U BIIMSHHME Ha HEE Pa3IUYHbIX (akTOpoB. J[BONHON 3JIEKTPUYECKHUM CIIOM MO TEOopUH
HlITtepHa, nepesapsiika nosepxHoctu. [Ipumepst oopazoBanus J12C. MULEIBI U UX CTPOCHUE.

UYerblpe BUAA 3JIEKTPOKMHETHYECKHUX SIBICHUN. DJIEKTPOKMHETHMUECKUH MOTEHIHUANl M
BJIUMSIHUE Ha HEro pa3inyHbIX (axkTopoB. YpaBHeHue ['enbpmrosnpra-CMOIyXOBCKOTO JUIs
CKOPOCTH TepeHoca MpH dEKTpoocMoce U 3ekTpodopese. DPPEeKThl, HEe YUUTHIBAEMbIE ITHM
ypaBHEHHEM  (TIOBEpXHOCTHAs  MPOBOJAUMOCTb,  3JEKTPO(OPETUYECKOE  TOPMOKEHUE,
penakcaioHHbIN 3¢ dekr). [IpakTrueckoe UCIONb30BaHUE EKTPOKUHETUIECKUX SBJICHHMH.

Paznen 5. Kunernueckue cBOMCTBA TUCHEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAMOHHOIO aHain3a. CBsI3b CKOPOCTHU OCAXJIEHUS YaCTUI[ C HUX
pasmepoMm. VYcioBus coOmogeHus 3akoHa Crokca. CenMMEHTAIIMOHHBIA — aHau3
noauaucnepcHelx cucteM. KpuBas ceaumeHtanuu. Kpubble pacnpeneneHus 4acTull IO
pannycam. DKCIepUMEHTaIbHbIE METO/IbI B CEJUMEHTAIIMOHHOM aHaIH3e.

MornekyasipHO-KMHETHYECKasi TMpUpoaa OpOyHOBCKOro JABMKEHHsS. CBS3b MEXIY
CPEIHEKBAAPATUYHBIM CIIBUTOM 4acTHI] M Kod(pduuueHToM nuddys3un (3akoH DHHIITEHHA-
CMoOyXx0oBCKOro). OKCIEpUMEHTaJIbHas MpOBEpKa 3aKkoHa OWHIITEHHA-CMOIyXOBCKOTO.
CrnenctBust U3 TEOpUH OPOYHOBCKOTO JBUKEHHUS.

CeauMenTanMoHHO-M(BPY3MOHHOE  paBHOBECHE, TUIICOMETPUUYECKUI 3aKOH.
CenuMmeHTallMOHHAs YCTOMUMBOCTD TUCIIEPCHBIX CUCTEM.

Paznien 6. ArperatuBHasi yCTOWYMBOCTD U KOATYNSANNS AUCHCPCHBIX CUCTEM

OO6mme BOMPOCHI YCTOMYMBOCTH JUCIEPCHBIX cucTeM. CenuMeHTallMOHHAs |




arperaTUBHasE ~ YCTOMYHMBOCTH  cHcTeM. JIlnodumpHble W JHO(OOHBIE  CHCTEMBI:
CaMOTPOM3BOJILHOE 00pa30BaHKE OAHUX U HEOOXOIMMOCTh cTaOmnu3auuu apyrux. Kpurepuit
nroduasHOCTH cucTeM 1o Peounnepy-1llykuny.

JInopunpHele aucnepcHble cucTembl. Kiaccudukamms u  obmias XapaKTepHCTHKa
MMOBEPXHOCTHO-AKTUBHBIX BEIIECTB. TepMOAMHAMHMKA M MEXaHHW3M MHIIEIII000pa30BaHusl.
Crpoenne munenn ITAB. Comtobunusanust. OCHOBHBIE (PaKTOPBI, BIUSAIONINE Ha KPUTHYECKYIO
KOHIIeHTpanuto MmuneuiooopasoBanuss (KKM). Meroasl omnpenenenuss KKM. Ilpumenenune
ITAB.

JInoobuble aucnepcHble cucTeMbl. MDaKTOPbl YCTOMUMBOCTH JHUO(POOHBIX CHUCTEM.
beictpas u wMemneHHas koarymsuus. Kuneruka koarymauuu 1o CMOIIyXOBCKOMY.
OmnpeneneHre CKOPOCTH W BPEMEHHU MOJOBHHHOW KOAryJssiuu. 3aBUCHMOCTb YHCJIa YaCTHUIL
Pa3HOro MOPSAKA OT BPEMEHH.

OcHoBHble monokeHuss Teopuu Jlepsruna, Jlangay, ®epses, OpepOeka (IJIDO).
PacknuHuBaromiee JaBi€HHUE U €r0  COCTaBISIOUIME. OHEPIrUsl 3JIEKTPOCTATHUECKOIO
OTTaJKWBaHUS TpPU B3aUMOACHCTBUM cla003apsDKEHHBIX MoBepxHocTel. CHIIbl U 3HEprus
nputsbkenus. OOmiee ypaBHEHHME Ui DHEPTUM B3aUMOJCHCTBHS JHMCIEPCHBIX YACTHIL.
[ToTeHunanbHble KPUBbIE B3aUMOJCHCTBUS YaCTUI[ B MOHOCTAOMIM3UPOBAHHBIX AMCIIEPCHBIX
cucremax. [loreHnuanbHBI Oapbep W €ro 3aBUCUMOCTh OT TOJIIMHBI JU(P(Y3HOTO CIIOs.
Koarymsiiust B mepBoM U BTOpOM MHHHMYMax. HelTpanu3anuoHHas M KOHILIEHTPallMOHHAs
koarymsauusi. [lopor Owictpoit koarymsuuu. [lpaBuno I[llyneue-I'apau. 3akon [lepsruna.
Crabuiu3anusi TUCIEPCHBIX CUCTEM BbICOKOMOeKysipHbiMU coeaunenusimu (BMC) u T1AB.
MeToabl OYHCTKH TPOMBINUICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHBIE Ha WM3MEHEHUU
arperaTuBHON M CEIUMEHTAIIMOHHOM YCTOMYMBOCTU TUCTIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA JMCIEPCHBIX
CUCTEM

Tunbel  cTpykTyp, 0OpasyroummMxcsi B arperaTMBHO-YCTOHUYMBBIX U arperaTuBHO-
HEYCTOWUYMBBIX AUCIHEPCHBIX cucTeMax. JKUAKOKPUCTAIUIMUECKOE COCTOSIHUE arperaTuBHO-
YCTONYMBBIX JUCIIEPCHBIX CUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYP B arperaTiBHO-HEYCTOWYHMBBIX (JTHO(POOHBIX)
JUCIIEPCHBIX CUCTEMAaX. B3aMMOCBA3b MEXy BUAOM NIOTEHLIMAIbHON KPUBON B3aUMOACHCTBUS
gactul, (mo Tteopun JJIPO) u TUMOM BO3HHUKAIOMMX CTPYyKTyp. KoarynsiuonHo-
THUKCOTPONIHbIE M KOHJEHCAMOHHO-KPUCTAIM3ALMOHHBIE CTPYKTYyphl. llepexon onmHux
CTpYKTYyp B Apyrue. Teopus cTpykTypooOpa3oBaHus ((pHU3MKO-XMMHYECKas MEXaHUKa) Kak
OCHOBA ITOJIyYEHUSI HOBBIX MATEPUAJIOB.

Peonornuecknii MeTrox HCCIENOBAaHUSA IUCHEPCHBIX CUCTEM. OCHOBHBIE NOHATHS U
nJealbHbIE 3aKOHBI PEOJOTrMH. MonenupoBaHHe pPEOJIOTMYECKUX CBOMCTB Ten. Monens
Makcgeimia, monensk KensBuna-®oiirra, mojens buarama.

Knaccudukanus AMCIEpCHBIX CHUCTEM M0 CTPYKTYPHO-MEXaHHYECKHUM CBOMCTBaM.
HprOTOHOBCKME W HEHBIOTOHOBCKHE JKMAKOCTH. IlceBmormacTudeckue W AWIATAHTHBIE
AKHUJIKOCTHU U TBEPJ100Opa3HbIe Tesa. BA3KOCTh KUIAKUX arperaTuBHO YCTOMYMBBIX JUCIIEPCHBIX
cucreM. YpaBHeHusi OiHiuTelHa, Illtayaunrepa, Mapka-Kyna-XayBunka. Peonmornueckue
CBOWCTBA CTPYKTYPHUPOBAHHBIX KUKOOOPA3HBIX U TBEPAOOOPA3HBIX CHCTEM.

8. 3axsouenue

IloBEepXHOCTHBIE SBIEHUS W JUCIEPCHBIE CHUCTEMBl B XUMHUYECKOH TEXHOJIOTHH.
KomnonHas xuMus 1 oxpaHa OKpyKaroIie cpespl.

AHHOTaNuA padoyeii MPOrpaMMbl IMCHUILIHHBI
«Ananutnueckas xumus» (b1.5.12)

JucuuiuinHa «AHanumuyeckasa Xumum» OTHOCUTCS K 0a30BOW YacTW JUCHMIUIMH
yuebHoro 1uiaHa. [Iporpamma JMCHMIUIMHBI Mpearojiaraer, 4YTo OOy4aroIiuecsi HMEIOT
TEOPETHYECKYI0 M TIPAKTUYECKYIO TMOATOTOBKY B 00JIaCTM MaTeMaTWKH, (U3UKHA, OOmend u
HEOPraHUYECKON XUMUH.

Heap aucuunanHbl — npuodpeTeHre o0y4yaroUMMUCS 3HaHUN M0 OCHOBHBIM TpyIIIIaM
METOZI0B XMMHYECKOTO aHalu3a, Haubojee MIMPOKO NMPUMEHSEMBIX B NPOMBIIUIEHHOCTH WU
HCCIIEIOBATEeNbCKOM padoTe, a TakkKe KOMIETEHIMH, HeOOXOIMMBIX XHMHUKaM-TEXHOJOraMm
BCEX CIIELUAIBHOCTEN /711 pELIEHHs] KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHAIIN3a.

3agaya JUCHUILUIMHBI — H3yYEHUE TEOPETHYECKHX OCHOB XMMHUYECKHUX U HEKOTOPBIX
(U3UKO-XMMHYECKUX METOJOB aHaju3a; O3HAKOMJICHHE C MPHUHIMIAMHU pPabOThl OCHOBHBIX



npuOOpoOB, HCHOJIB3YEMbIX B  (PU3UKO-XMMHUYECKMX  METOJaX  aHaliu3a; H3ydyeHHe
METPOJIOTMYECKUX OCHOB aHAJIMTHUECKONM XHMMHH; O3HAKOMJIEHHME C METOAAMHM, ILIUPOKO
HCIIOJIb3YEMBIMU B COBPEMEHHON aHAIIMTUYECKOW MTPAKTHKE.

HucuuiuimHa «Ananumuyeckana xumua» Ttpenogaercs B 6 cemectpe. KonTpons
yCIIEBAEMOCTH CTYAEHTOB BEAETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

2. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUS JUCIHUIIJINHBI

W3ydyeHne AMCHUILIMHBI «AHanIumuuecKkas Xumus» TPy TOATOTOBKE OakajlaBpOB IO
Hanpasienuto mnoaroroBku  18.03.01 «Xumuueckas TEXHOJIOTHS»  HANpaBICHO Ha
MPUOOpPETEHUE CISAYIONUX 00IEenpo(ecCHOHATBHBIX KOMITICTCHIINI:

- CIIOCOOHOCTHIO U TOTOBHOCTBHIO MCIOJIh30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B mpodeccronanbhoi aesreabHocT (OITK-1);

TOTOBHOCTBIO MCIIOJIB30BATh 3HAHMSI O CTPOCHHH BEIIECTBA, PUPOIEC XUMUICCKOU CBS3U
B Pa3NMYHBIX KJIacCaX XWMHUYECKUX COCAMHCHUW JUIsi MOHUMAHUS CBOMCTB MaTepUAIOB U
MEXaHHU3Ma XUMHYECKUX IPOIIECCOB, IPOTEKAMIINX B OKpyKaroiieM mupe (OITK-3).

B pesynbraTe nzyueHus JUCHUIUIMHBI CTYACHT OakaiaBpuaTa J0JDKEH:

3namey:

e  OCHOBHBIE IIOHATHS, TEPMHHBI, METOAbl M IPUEMBl KA4ECTBEHHOIO U
KOJIMYECTBEHHOI0 XMMUYECKOT0 aHaln3a;

e TEOPETHYECKHE OCHOBBI (PM3NKO-XUMHUECKUX METO/IOB aHAJIH3A;

e  MPUHIMIBI pabOThl OCHOBHBIX MPHUOOPOB, HCIOJIB3YEMBIX JUIsl IPOBEIACHUS
KaueCTBEHHOI'O U KOJIMYECTBEHHOI'O aHAJIN3a;

Ymemy:

e  IPUMEHATh IPHOOPETEHHblE NPAKTUYECKHE HABBIKM B IPOPEecCHOHAIBHON
JEeSITEIbHOCTH JUIsl pEIIeHNs KOHKPETHBIX 3a/1a4;

e  TPOBOAUTH OOOCHOBAHHBIA BBHIOOP METOAA aHAlM3a C YYETOM Ielied u
0cOoOEHHOCTEH JaHHOM MPaKTHYECKON 3a1a4H;

e  IPOBOJUTH PACUEThl HA OCHOBE IPOBEICHHBIX UCCIICJOBAHMI;

e  IPOBOAUTH  METPOJOTMYECKYI0  OLEHKY  pE3yJbTaTOB  KOJMYECTBEHHOIO
XMMHYECKOIO aHaJIN3a

Braoemy:

e  OCHOBAMH METPOJIOTMYECKOHN OLICHKH PE3YJIbTAaTOB KOJINYECTBEHHOIO XMMHUYECKOTO
aHaIn3a;

e  IIpUEMAMM MHTEPIPETALUHU PE3YIbTATOB aHAIN3a HA OCHOBE KBAJIMMETPHUUYECKUX
OLICHOK;

e METOJOJIOTHEW XMMHUYECKUX U PU3UKO-XHUMUYECKUX METO/I0B aHAJIN3a, LIUPOKO
HCIIOJIB3YEMBIX B COBPEMEHHON aHAJTUTUYECKOMN MPAKTUKE;

e  OCHOBAMH CHCTEMBI BbIOOpPa METOJOB KayeCTBEHHOIO U KOJUYECTBEHHOTO
XUMHMYECKOT0 aHAJIN3a JUIsl PELICHNs] KOHKPETHBIX 3a/a4.

3. COAEP)KAHUE JUCHUIIJIMHBI

Pazgen 1. UneHTHUKANNA HOHOB 3JIEMEHTOB B pacTBOpax

1.1 BBeneHue B COBpEeMEHHYIO aHATTUTHYECKYIO XUMHUIO.

AHanuThueckas XHMMMsI KaK OCHOBAa METOAOB H3Y4YEHHMS] M KOHTPOJISI XMMHUYECKOTO
COCTaBa BEILECTB B MaTEpUAIbHOM IIPOM3BOJCTBE, HAyUHBIX HCCIEIOBAaHUSAX, B KOHTpOJIE
00BEKTOB OKpYyXarollel cpeabl. Buapl ananuza. DIeMEHTHbBIN, MOJEKYISPHBIA, (pa3oBbIid U
W30TOMHBIM  aHan3. KOJWYECTBEHHBIM M  KAYECTBEHHBIM AaHAJIW3 OpPraHHYeCKUX U
HEOPraHMYECKUX BELIeCTB. XHMHUYECKHE, (U3NKO-XUMHUYECKHE METOJbl aHalu3a, HX
B3alMOCBSA3b, COOTHOLIEHUE W MPUMEHEHHE. AHAIUTUYECKMH CHUTHAlI KaK HOCUTENb
KayeCTBEHHOW M KOJIMYECTBEHHOW uHQopmauuu o0 oO0bekTe aHanuza. [locraHoBka
aHAJIMTUYECKON 3a7jaun. AJITOPUTM MPOBEIEHUS aHaIN3a: OTOOP cperHel MpoObl, MOATOTOBKA
npoObl K aHaiu3y, U3MEpPEHHE aHaJIUTHYECKOTO CHTHajda U €ro MeTpOJIOrHuYecKas OIIeHKa,
pacueT pe3yibTaTOB aHaluM3a M MX uHTepnperauus. llpumepsl pemenus  3amay
AQHAJIMTUYECKOTO KOHTPOJS B XMMHUYECKOH TEXHOJOIMH, B aHAIU3€ OOBEKTOB OKpYKaIOLIEeH
cpensl 1 Jip. [IoHATHS 0 COBpEMEHHBIX METO/1aX 3JIEMEHTHOIO aHaJIN3a: aTOMHO-IMHUCCHOHHBIN
aHaJIN3, aTOMHO-a0COPOIIMOHHBIN aHAIN3, PEHTTeHO(DITYOPECIICHTHBINA aHAJIN3.

1.2 Cnenmnduka 3a1a4 aHATUTHIECCKON XUMUH.

OcHOBHBIE TEpMHUHBI aHATUTHYECKOH XuMmuu. OOHapyxenue. OmnpeneneHue. AHaIM3.



AHanmuTHYeCKHe XMMHUYECKHE PEaKLMU KaK OCHOBAa XMMMYECKOro aHanu3a. KauecTBeHHbIE U
KOJINYECTBEHHBIC aHATUTHYECKHE XUMHUUECKue peakuuu. TpeOoBanus, npeabsBisieMble K HUM.
Crenuduka aHaIUTUYECKUX PEAKIMH, MCIONIBb3YeMbIX B aHainu3e. AHanutudeckas (opma U
aHAJIUTUYECKHE TPU3HAKU. AHAJIMTUYECKHE pEAaKUMU M aHATUTHYECKHE I(PPEKTHI
XapakTepUCTUKU  AHAINTHYECKUX  peakUUil:  4yBCTBUTEIBHOCTb,  HM30UPATENBHOCTH
(cenextuBHOCTB). ['pymnmoBble, 00IIMe, YaCTHbBIE, XapaKTEpPHbIE M CIEHU(PUUECKUE PEAKIIHH.
[TyTu noBbleHUst N30UPATEILHOCTH U YyBCTBUTEIbHOCTH AHATUTUYECKUX PEAKIIUH.

1.3 Xumuueckue paBHOBECHsI B TOMOT'€HHBIX U FE€TEPOr€HHBIX CUCTEMAaX, IPUMEHIEMbIX
B QHAJIUTUYECKONU XMMUHU.

OcCHOBHbIE THUIIBI pEAKLUUH, NPUMEHSEMBIX B AHWIUTUYECKOM XHUMHUHU (OCAXKIACHMUS,
KHUCJIOTHOOCHOBHBIE, KOMILJIEKCOOOpa30BaHUs, OKHCIeHUsA-BoccTaHOBIeHUs). CocrosiHue
HOHOB DJJIEMEHTOB B pacTBopax. KOHCTaHThl paBHOBECHS AHATUTHYECKUX PEAKIIMI:
TEPMOJIMHAMHUYECKUE, KOHIICHTPALlUOHHbIE, YCIOBHbIE. DaKTOPBI, BIUAIONME HA XUMUYECKOE
paBHOBecHe (KOMILIEKcooOpa3oBaHMe, 0Opa3oBaHUE MAaJOPAaCTBOPUMBIX  COCAMHCHHIA,
U3MEHEHHME CTENEeHH OKHCIEHHs OINpENesieMOro HOHA, BIUSHHE IPUPOIBI PaCTBOPUTEI,
HMOHHOM CHUJIBI, TEMIIEPATYpPbl, COCTaBa PACTBOPA).

PaBHOBecHss B aHAINTHUYECKU BAKHBIX IPOTOJIMTUYECKHX cuUcTeMax. KoHCTaHTbI
KHCJIOTHOCTH ¥ OCHOBHOCTH. YpaBHEHHUs MaTepuayibHoro Oananca. Bemumcnenne pH
pacTBOPOB KUCIOT M OCHOBAaHUN Pa3IMYHOM CHUJIbI, CMecell KMCIOT U ocHOBaHUU. bydepHble
pacTBOPHI, UCIIONb3yEMbIE B XUMHUUYECKOM aHAJIM3€e: UX COCTaB, CBOicTBa (OydepHas eMKOCTS,
obnactb OydepupoBanus), pacuer pH, mpruMeHeHe B aHATUTHUECKOW XUMUH.

AHamMTHYECKUE  pEaKUUH  KOMIUIEKCOOOpa30BaHUS,  OCAKICHHSA,  OKHUCIICHHS-
BoccTaHOBJIeHUs. O0IuMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOMUMBOCTH KOMIUIEKCHBIX
coequHeHuil. Mcronb3oBaHue peakui KOMIUIEKCOOOpa3oBaHUS B AHAJIUTUYECKOW XUMHH
(oOHapyXeHHEe U KOJIMYECTBEHHOE OIpejeeHue, MackupoBaHue). Vcronb30BaHHe peakuuit
OCaXJECHMUS B aHalIuTU4Yeckux uensax. KoHcraHTa paBHOBecHs pEAKLUH OCaKIeHUS-
pacTBopeHus; (HaKTOphl, BIMUAIOIME HA PaCTBOPUMOCTh OCa/IKOB. Pacuer ycinoBuil ocaxaeHus
U pacTBOpeHus: ocankoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE paBHOBecUs. CTaHIApTHBIM U
peabHbIN OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE TOTEHIHAIIBI.

XuMHUecKue U PU3NKO-XUMUYECKHE criocoOrl onpeneneHus pH pactBopos. PaBHoBecust
AHAJIMTUYECKUX PEeaKIMi KOMIUIEKCOOOpa3oBaHMs M ynpaBieHHe UMHU. DaKTOpbI, BIUAIOLINE
Ha HampaBJIeHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. KoHcTaHTa paBHOBecus u ee
XMUMHUKO-aHAJIUTHYECKoe 3HaueHue. PacueT ko UIIMEeHTOB MOOOUHBIX PEAKIIUH.

1.4. KauecTBeHHblE M KOJMYECTBEHHBIE AHAIMTUYECKHE PEAKIUU C OPraHuYECKUMHU
AHAJINTUYECKUMU PEarcHTaMy B aHAJIN3€ HEOPTaHUYECKUX BELIECTB.

Opranunueckue aHanutudeckue peareHTsl (OP). Knaccupukanus OP no tuny peakuuii ¢
HeopranmdeckumMu HoHamu. KommuiekcooOpasyromue OP u  crpoeHume ux MOJEKY:
(yHKIIMOHATbHO-aHAIMTUYECKAsT U aHAJIUTUKO-aKTHUBHAs  rpynnbl. OcoOEHHOCTH U
npeumyliiecTBa ucnonb3oBanust OP, obnactu npuMeHeHus. JONOMHUTENBHO: TEOpUs JeHCTBUS
KoMrIuiekcooopazyromux OP, yuer nonnoro coctossausi OP u mertamna. ['unoresa anaioruit u
IIpaKTU4ecKre BBIBOABI M3 Hee. IIpupona xumuueckoil cBsa3u B koMmiuiekcax OP ¢ monamm
METAIJIOB U €€ TMPOsBJICHHE B IBETHOCTH KoMiuiekcoB. Peakuuu OP ¢ xpomodopHbIMU
ssieMeHTaMu. IHTeHCUBHOCTh OKpPackH aHATUTUYECKUX (OPM M MHTEHCUBHOCTH IMOTJIOIIECHUS.
Hcnonb3oBaHue peakiuil opraHn4ecKixX peareHToB B ((OTOMETPUUECKOM aHAIIN3E.

Pa3nen 2. KosimuecTBeHHBII XUMHYECKHIT aHATIH3

IIpuHIMNIBI ¥ 321241 KOJINYECTBEHHOI0 AHAJIN3A.

Krnaccudukanus MeTonoB KOIMYECTBEHHOro aHaiu3a. TpeOoBaHUs, MpelbsSBIsSEMbIEe K
XUMHUYECKUM PEAKIUAM B KOJIMUECTBEHHOM aHAJIN3€E. DTalbl KOJIUYECTBEHHOIO ONPEACIEHUS.
XapakTepucTUKa pe3yJbTaTOB KOJMYECTBEHHOIO XHMHUYecKoro aHamuza. OmnpeaeneHue
COZiepKaHUsl BellecTBa B pacTBope, pacueTHble ¢opmynbl. CrnocoObl MNpencTaBlIeHUs
pe3yNbTaToB aHanu3a. TecThl Ha BBISBICHHE CUCTEMATHUECKUX MOTPEUIHOCTEN B pe3yibTaTax
KOJIMYECTBEHHOI'0 XMMUYECKOro aHanu3a. [Ipo6ooréop u npodonoAroToBka.

2.1. Turpumerpudeckuid aHanu3. THIBI peakIWi, HUCIONB3YEMBIX B THTPUMETPHUH.
TpeboBanusi, mpebsABIsSEMbIE K HUM.

[lpunmun Ttutpumerpuu. TuTpoBaHue u ero HTamnbl. [paduueckoe wuzoOpaxeHue
Ipolecca TUTPOBaHMs — KpUBbIE TUTPOBAHHUS, UX BUJIbl. CKa4OK Ha KpUBOI TUTPOBAHMSI, TOUKA
skBuBajeHTHOCTH (T.3.) m koneunas Touka tutpoBanus (K.T.T.). [lepBuunbie U BTOpUUIHBIE
cTanfapThl. lIpueMbl TUTPHUMETPUYECKOTO aHaju3a: NpsMOe W OOpaTHOE THTPOBAHUE,
KOCBEHHbIE METOJbl. THUIBl peaklHil, HCHOJIb3YEeMBIX B TUTPUMETPUUYECKOM aHAIU3E;



TpeOOBaHNUs, IPEABSBISIEMbIE K HUM.

JIOTIOJIHUTENBHO: UHCTPYMEHTAJIbHBIE MeTObl MHAMKauu TO. IloTeHnmoMeTpuueckoe
tutpoBanue. Meton ['pana. J[pyrue cnocoObl yCTaHOBJICHUSI KOHEYHOIN TOUKU TUTPOBAHUSI.

2.2. Peakuuu HeliTpann3anuy B KOJIMYECTBEHHOM XUMHUECKOM aHAJIU3e.

MeToapl KHCIOTHO-OCHOBHOTO TUTpOBaHUA. CyIIHOCTP METONA KHCIOTHO-OCHOBHOIO
TUTpoBaHUs. KpuBble  KUCIOTHO-OCHOBHOrO TUTpoBaHus. Pacuer u  mocTpoeHue
TEOPETUYECKUX KPUBBIX THUTPOBAHUS CHIIBHBIX M CJIA0OBIX OJHOOCHOBHBIX IPOTOJIUTOB.
@DaxTophl, BIMSIONIME HAa BEJIMYMHY CKauka HAa KPUBBIX KHCIOTHO-OCHOBHOI'O THTPOBAHMUS.
CriocoObl yCTaHOBJICHHMSI KOHEYHOM TOUYKM TUTpOBaHMs. KHCIOTHO-OCHOBHBIE WHAMKATOPHI,
MHTEpBAJI MEpexoja OKpacKu HHIUKATOpa, mokaszarenb tutpoBanus (pT). IlpaBuio BeiOOpa
MHJMKATOpa [UIsl KOHKPETHOrO cilydas TUTpoBaHMs. IIpakTuueckoe NpuUMEHEHHE pPEaKUui
KHMCJIOTHO-OCHOBHOTO B3auMojeicTBus. IloTeHnnomeTpuyeckoe TUTPOBAaHUE HA OCHOBE
peaKuuil KHCIO0THO-OCHOBHOIO B3aUMOZEHCTBY. HAMKAaTOPHBIE IIOTPEIIHOCTH U UX OLICHKA.

2.3. AHaIMTUYECKHE PEAKIIMK KOMIUIEKCOOOPa30BaHHS U OCAXKACHUS B KOJTMYECTBEHHOM
XUMHUYECKOM aHAJIN3E.

Hcnonp3oBanne KoMIuiekcooOpa3oBaHMsl B XMMUYECKOM aHaiu3e. Heopranmdeckue u
OpraHuyeckue Juranabl. KOMIIEKCOHBI U UX CBOMCTBA. Y CIIOBHBIE KOHCTAHTHI YCTOMYMBOCTHU
KOMIUIEKCOHATOB U MX MPAKTHYECKOe HCHojb30BaHne. OOOCHOBaHME BBHIOOPA ONTUMAIIbHBIX
YCIOBUI KOMIUIEKCOHOMETPUYECKOIO TUTpPOBaHMs. KpuBbIE KOMIIIIEKCOHOMETPUYECKOTO
TUTpoBaHUA. DaKTOPHI, BIMSIOMINE HA BEJIIMYMHY CKAayKa Ha KPUBBIX TUTpoBaHUs. CrocoObl
ycranoBienust T.0. u K.T.T. MeTaninoxpoMHble HHANKATOPBI, MPUHIUI UX AeHCTBUA. BriOop
MHJMKATOpa JUIsl KOHKPETHOI'O Cilydas THUTPOBaHUSA. AHAJIMTHUYECKHE BO3MOXKHOCTH METOAa
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUsA. lIpHMeHeHue KOMIUIEKCOHOB B aHAJIUMTHYECKON
XUMHM B KayeCTBE MACKHUPYIOIIMX areHToB. I[IpuMeHeHHe XMMHYECKUX peakuui
KOMILIEKCO0Opa3oBaHus B (DOTOMETPUYECKOM aHalM3€, B METOJe KOHAYKTOMETPUYECKOIO
TUTpOBaHMA. Peakuum  oca)kJeHUsT B KOJMYECTBEHHOM  XMMHUYECKOM  aHAJH3e.
I'paBumerpuueckuil ananus. Teoperuueckoe 0OOCHOBaHHE BbIOOpa ONTUMAIbHBIX YCIOBUH
OCAXKJICHHS] KPHUCTALIMYECKUX M aMOp(HBIX OcagkoB. [IpuMeHeHHME XMMHUYECKHX pPEaKIuit
OCaXJIEHUsI B METOJ€ IMOTEHIMOMETPUUYECKOIO THUTPOBAHUSA, B METOAE TYpOUAUMETpPUH.
OcobeHHOCTH peakiuii KOMIUIEKCOOOpa3oBaHMs (XeIaToo0pa3oBaHMs) MOHOB METAJUIOB C
OJITA. OcagutenbHOE TUTPOBAHUE.

2.4. AHaIUTHYECKHE pEAKIMH OKHCJICHUS-BOCCTAHOBICHUS B  KOJUYECTBEHHOM
XUMHYECKOM aHAJIN3e.

OKHCINTENbHO-BOCCTAHOBUTEIbHAS pPEAKIMsI M OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noteHMan. KOHCTaHThl paBHOBECHS OKHUCIHUTENBbHO-BOCCTAHOBHUTENbHBIX peakiuil. Bribop
TUTPAHTA U ONTUMAJIBHBIX yYCIOBHM TUTpoBaHMs. KprBble OKHCINTENBHO-BOCCTAHOBUTEIBHOTO
TUTpOBaHUA. DaKTOPBI, BIMSIOIIME HA BEJIMYMHY CKayKa Ha KpUBOM TUTpoBaHMs. MHAaMKanus
KOHEYHOM TOYKM TUTPOBAHHUA XUMHUYECKUMH M  (U3UKO-XMMHUYECKUMHU  METOJaMHU.
IlepmanranaTomerpus. XapaKkTepucTuka METO/a. Ycnosus IIPOBEJCHUS
MIEpMaHTaHATOMETPUUYECKUX ornpezeneHui. Bemectna, onpenensieMple
IIEPMAHTaHATOMETPUUECKUM METOJAOM. JlOCTOMHCTBA M HemocTaTku Mmeroaa. Momomerpus.
XapakTepucTUKa METOJa, YCIOBUS IPOBEACHUS HMOJOMETPUYECKOTO ONpEAENICHUSI BEIECTB.
JlocTonHCTBa M HemoCTaTku Merozaa. IIpuMeHeHHMe peakiuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/I€ TOTEHIIMOMETPUUECKOTO TUTPOBAHUS.

2.5. HNonooOmeHHass ~ xpomatorpagusi B KOJIMYECTBEHHOM  XUMHYECKOM
anamm3e. TpeOoBaHus, MpenbsIBIIEMbIe K PEaKIUsIM HOHHOTO oOMeHa. M3oTepMa HOHHOTO
oOMeHa. Bb160p onTHMaIbHBIX YCIOBHI HOHOOOMEHHOTO pa3jeneHus BemecTB. [Ipumenenue
MOHOOOMEHHOW XpoMaTorpaduil B aHAIUTHYECKOW XMMUU OPTaHHYECKUX M HEOPTaHWIECKHUX
COEJMHEHUI: pa3/ieJieHne, OUUCTKA, KOHIIEHTPUPOBAHUE U T. 1.

Paznen 3. Beegenue B pu3nko-xuMuveckue (MHHCTPyMeHTAIbHbIE) METObI AHAJIN3A

3.1. ®XMA — cocTaBHast 4aCTb COBPEMEHHOM aHATMTUYECKONH XUMUH.

Knaccudukanus (pu3NKo-XMMHUECKUX METOJOB aHaln3a. AHATUTUYECKHH CHUTHAJ Kak
nHpopMaTuBHas (QYHKLHS COCTaBa BEIIECTBAa M €ro KojudectBa. [Ipumeprl aHaIUTHUECKHUX
CUTHAJIOB U uX n3mepenuii B DXMA.

3.2. MeTponoruueckre OCHOBbI aHATUTHYECKUX METO/I0B.

OCHOBHBIE AHAIUTHUKO-METPOJIOTMUECKUE XAPAKTEPUCTUKA METOAOB M PE3YyJIbTaTOB
aHaimM3a, CrmocoObl WX OILICHKHU: TIpeaesl OOHapykeHHus, Kod()(HUIIMEHT YyBCTBUTEIHHOCTH,
HIDKHSST M BEpXHsS TpaHMIA JUana3oHa ONPENENIAEMbIX COAEP)KaHUH, CEJIEKTUBHOCTD,
NPELU3NOHHOCTh B YCIOBHUAX CXOAMMOCTH (IIOBTOPSEMOCTH) M BOCIPOU3BOJUMOCTH,
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3.3.

Xpomarorpadudeckux

O06mmas
METOI0B

XapaKTepUCTKa

aHaJin3a.

CIEKTPAJIBHBIX,
IIpencraBieHue

OJICKTPOXUMHUYCCKUX

n

0  ($OTOMETPHUYECKUX,
HOTEHHOMETPUYECKAX METO/IaX aHallN3a 1 HOHHOOOMEHHOW XpoMaTorpaduu.

4. OFBEM JUCHUILIAHBI U BUAbI YYEBHOM PABOTHI

By yueOHo# paboTh 6 cemectp
3E Axkan. u.

OO01mmast Tpy10€MKOCTh TUCITUTUTHHEI 4 144
KonTakTHas padoTa — ayiMTOPHbIE 3aHATHS: 0,46 16,4
Jlexkuun 0,17 6
[Ipaktrueckue 3ausatus (I113) - -
JlaGopaTtophsbie padoTsl (JIP) 0,29 10
CamocrosiTesibHas padoTa 3,44 124
KoHnrtakTHas camocTosTenbHas paboTa 3.44 0,4
CaMOCTOSTEIbHOE U3yYCHHE PAa3IeIOB TUCIUIUIAHBL | 123,6

Buabl KOHTpOJIS:

3adeT Cc OLlEHKOH

Bun yuebnoit pabotbl 6 cemectp
3E | Actp. u.

OO01mmast Tpy10€MKOCTh TUCITUTUTHHBI 4 108
KonrakTHas padora — ayuTOpPHbIE 3aHATHS 0,46 12,3
Jlekuun 0,17 45
[Tpaktuueckue 3ansatus (I13) - -
JlaGopaTophsbie padoTsl (JIP) 0,29 7,5
CamocrosiTesibHas padora 3,44 93
KonTtakTHas camocrosiTenbHas pabota 3.44 0,3
CamocrosTenbHOE U3yUeHNE PA3ACIIOB JUCITUTITMHBI ’ 92,7

Buabl koHTpOJIA:

3a4er ¢ OLEHKOM

AHHoOTanus padoyeii NpOorpaMMbl AU CHHUIINHBI
«HnxenepHas rpapuka» (b1.5.13)

O0beM TUCHMITIIMHBI U BUIbI y4eOHOH paOoThI.

Bun yae6Ho# paboTbl B akanem. gacax B 3au. en.
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 144 4
AyAUTOpHBIE 3aHATHUSA: 48 1,3
Jlexnun 16 0,4
[IpakTUueckue 3aHATUS 24 0,7
JIaGopatopHble paboThI 8 0,2
95,8 2,66
CamocrosiTenpHas padoTa:
PacuetHo-Tpaduueckue padboThI 34 0,9
[TonroToBka K KOHTPOJIBHBIM paboTam 9 0,3
Kypcosas pabota 27 0,8
Jlpyrue BUAbl CaMOCTOSITENIbHON paOboThI 17,8 0,5
[ToaroroBka K 3a4eTy C OLIEHKOM 8 0,2
KonrtakTHas camocrosiTenbHas pabota 0,2
Bug utoroBoro KoHTpoOIs 3ayeT ¢ OLEHKOH




Bun yae6HO# paboTbl B 3au. en. B acrponom.
yacax
OO01mmast Tpy10€MKOCTh TUCITUTUTHHBI 4 108
AyIUTOpHBIC 3aHATHUS: 1,3 36
Jlexkuun 0,4 12
[IpakTuueckue 3aHATUS 0,7 18
JlabopaTopHbIie paboThI 0,2 6
2,66 71,85
CamocrosiTenbHas padoTa:
PacuetHo-Tpaduueckue padboTb 0,9 25,5
[ToaroroBka K KOHTPOJIBHBIM pabOTaM 0,3 6,75
Kypcoas pabora 0,8 20,25
Jlpyrue BUABI CaMOCTOSITEIIBHOU PaObOThI 0,5 13,35
[ToaroroBka K 3a4eTy C OLICHKOM 0,2 6
KoHnrtakTHas camocTosTenbHas pabota 0,15
Bug utoroBoro KoHTpoIIs 3adeT ¢ OIECHKOM

1. [enu quCHUIUTMHBI

—HAY4UTh CTYJICHTOB BBITIOJHEHUIO M YTCHUIO YEPTEXKEH M MpaBWIIaM M YCIOBHOCTSIM,
npuMensieMbIM npu 3ToM (ctannapram ECKJ).

3amaua M3y4yeHUs WHKEHEPHOW TrpaduKud CBOAMTCS K PA3BUTHUIO MPOCTPAHCTBEHHOIO
IIPE/ICTaBICHUSI, KOHCTPYKTUBHO-T€OMETPUUECKOIO MBIIIJICHHUS, CIOCOOHOCTEN K aHalu3y u
CHUHTE3y MPOCTPAHCTBEHHBIX (OPM M COOTHOUICHHH MEXIy HHUMHU, HU3YYCHHIO CIOCOOOB
KOHCTPYMPOBAHMSI PA3IMYHBIX TEXHUYECKUX H3JCIHN, CIIOCOOO0B MOJMYYSHUS UX YepTeKel Ha
ypoBHE TpadUyecKuX MOJeNel, O3HAKOMJICHHIO CO CIOCOOAaMHU BBINONHEHUS dYepTexei
METOAaMHU KOMITBIOTEPHOH IrpaduKH.

2. B pesynbprare u3ydeHHs JUCHUTUTMHBI OaKaiaBp TOJHKEH:

OBJIaNeTh cienyrommmu oomekyasTypHbiMEu (OK), obmenpodeccuonanpapiMu (OITK)
KOMIICTEHIIHSIMH

- CITOCOOHOCTD K CaMOOpraHu3aiuu u camooodpazosanuto (OK-7);

- BJAJEHHE OCHOBHBIMH METOJAaMH, CIOCOOAMU U CpEeACTBAMM TOJy4YEHHS,
XpaHeHus, nepepaboTku HMH(OpMalMK, HaBbIKaMU pabOThl ¢ KOMITBIOTEPOM KakK CpEeACTBOM
ynpasnenus uadpopmanueii (OITK-5);

3Hamy:

—Ccroco0bl 0TOOPaKEHUsI IPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

—TpaBUJIa U YCIOBHOCTH MPH BBITOJTHEHUH YEPTEKEH;

—BU/IbI H3/ICTIHIA M KOHCTPYKTOPCKHUX TOKYMEHTOB;

—Ha YpOBHE IMPECTABICHIS XapaKTePUCTUKH (YOPMBI M TIOBEPXHOCTHU H3ICIHIA;

yMmemsy:

—BBIMOJIHAT M YATATh YEPTESIKU TEXHUUECKUX H3/ICITHNA C YI€TOM JICHCTBYIOIINX
CTaH/1apTOB;

—BBINOJIHATH U YUTATh CXEMbI TEXHOJIOTHYECKUX MTPOLIECCOB;

—HCII0JIb30BATh CPEJICTBA KOMITBIOTEPHOM IpadUKH JJIsl U3TOTOBIIEHUS YepTexKei.

enadems:

CJcrmocobamu U MpueMaMu U300paskeHH S MPEeIMETOB Ha IIIOCKOCTH;

Crpaguueckoii cucremoit «Kommacy

2.ConepxaHue pa3iesioB TUCIUIIINHBI

Beenenune. Ilpenmer u Meronbl uHXeHepHOW rpaduku. Kpartkue wncropuyeckue
CBe/leHUs. 3a7]aui ¥ MECTO Kypca B IIOJITOTOBKE OakaaBpa TEXHUKH U TEXHOJIOTHH.

Monynb 1. U3nenust 1 KOHCTPYKTOPCKUE TOKYMEHTHI.

1.1. Bunasl uznenuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Bunet m3penuit mo ['OCT: neranp, cOOpouyHass €IWHUIIA, KOMIUIEKC, KOMIUICKT. Bubl
KOHCTPYKTOPCKUX JOKYMEHTOB: YEpTEeX JAeTanu, cOOPOYHBIH YepTex, uepTexk oOOIIero BHUJA,
cnenudukanus, cxema. Iuppsl KOHCTpYKTOpckMX JOKyMeHTOB. Kparkue cBeneHus o
CTPOMUTENBHBIX YEPTEKAX.

1.2. Pe3p00BBIe U3IEIMS M COEQUHEHN.

Pe3pObl:  0Opa3oBaHue, KiaccUpUKaAMs, H300pakeHHEe M O0O3HAYEHHWE Ha YEpTexKe.
Crannmaptabeie pe3nOoBbie m3aenus. OmnpeneneHue pe3bObl n3MepeHueM. CoequHeHus aeTainei



6osToM U INMIBKOH. Pe3p0oBbie TpyOHBIE coeuHeHus. LlankoBbie coequHEHNS.

1.3. Dcku3bl U TEXHUYECKUE PUCYHKH JICTAJICH.

[TocnenoBaTenbHOCTh BBIMOJIHEHUST M300pa)KEHUH JeTalu: BbIOOP IJIABHOTO M300pakKeHUs;
oIpesieieHue HEOOXOJMMOT0o KOJMYECTBAa M300paKCHUH; TOATOTOBKAa OIS uepTexa K
M300paKEeHUIO JIeTalli; HM300paKCHWE OCHOBHBIX BHEIIHMX M BHYTPEHHHMX OYEpPTaHUN JeTallu.
OOmMep zeTany Npy BHINOJIHEHUH €€ 3CKu3a ¢ HaTypbl. OdopmieHne yepTexell U 3CKU30B JieTaleil.
IIpaBuia BbINONHEHUS U OQPOPMIICHHSI TEXHUYECKUX PUCYHKOB. O003HaUeHHs MaT€pHAJIOB.

1.4. Yeprexxu cOOPOUYHBIX ETUHULL.

[IpaBuna BbimonHeHUS U opopMIIeHHS COOPOYHOTO YepTeXk,a: BHIOOP TTIABHOTO M300paXKeHHS,
OIpeJIeJIeHUEe KOJIMYECTBA H300pakeHUll, HaHEeCEHHEe HOMEpPOB IIO3MLIMIH, HAHECEHHE pa3MepoB
(rabapuTHBIC, yCTAHOBOYHBIC, MPUCOCTUHHUTENbHbIC, JKCIUTyaTalMoHHbIe). Creunpukarys.
IIpaBuia BbINONIHEHUS U OQPOPMIICHHSI YepTerka 00IEeroBUa.

Mopyns 2. CoenruHEeHHS eTajei.

2.1. CxeMsl.

Knaccupukanus cxem no Bugam u tunam. OOGo3HadeHue cxeM. lIpaBuiia BBINOJIHEHUS
CTPYKTYPHBIX U IPUHLIUIHAIBHBIX TEXHOJOTHUECKUX cXeM. CXeMBbl paclonoKeHusl.

2.2. N300pakeHus COCTMHEHUH JCTaJICH.

@nanuessie coeaunenus. lllnunessie n mmoHoyHsle coeauHenus. CoenuHeHUs MTHPTOM U
mIIMHTOM. HepasbeMHble COeAMHEHUs JeTajlell: CBapka, Nailka, CkJeuBaHHe, OOBaJbLIOBKA,
pa3BaIbLIOBKA, COCTMHEHNE 3aKIICTIKOH.

2.3. Apmarypa TpyOOInpoBOIOB.

Knaccudukanus apmaTypbl TpyOOIIpOBOJIOB 110 HA3HAYEHMIO, MO THUILY MEPEKPHITHS MOTOKA
paboueii cpenpl, MO crnocody MPHCOeNWHEHHsT K TPyOOmpoBOAy, MO CHOCO0y TepMETH3aluu
LIMUHIES.

Monyns 3. YUepTexu cOOPOYHBIX €IUHHILL. DIEMEHTHI KOMIBIOTEPHOU TpaduKm.

3.1. T'eomerpuuecKre XapaKTePUCTHKH (POPMBI U IOBEPXHOCTH M3/ICITHH.

Pasmepsl, mpaBwiia X HaHECEHWs Ha YepTexe. PasMepbl MCHOIHHUTENBHBIE W CIIPABOYHBIC,
rabapuTHble, KOOPJMHUPYIOLIME U 4YacTHble. ba3pl u3MepuTenbHble, KOHCTPYKTOPCKUE,
TEXHOJIOTUYECKHE, BcroMorareibHble. HaHecenue pasmepoB ot 0a3. [IpenenbHble OTKIOHEHUS
pa3MepoB TJIaJIKUX OBEPXHOCTEH, TOMyCKH, mocaaku. [lomycku U nmocajaku i fetaneil ¢ pe3bOoi.
[IlepoxoBaTOCTh IMOBEPXHOCTEW J€Talell, MapaMeTphl MIEPOXOBATOCTH, IpaBHJIa HAHECEHUS
IapaMeTpoB IIEPOXOBATOCTH IOBEPXHOCTEW Ha ueprexe. lIpenenbHble OTKIOHEHHS (GOPMBI U
PacIIOIOKEHHUSL.

3.2. JleranupoBaHue yepTekeld COOPOUHBIX EANHUII.

[IpaBuna neranupoBaHus dYepTeXel COOPOUYHBIX eAMHUI. BblnoiaHeHHne ueprexed u
TEXHUYECKUX PUCYHKOB JleTalei.

3.3. DreMeHThI KOMITBIOTePHOU TpaduKy.

KomnbrotepHast rpaduka u pemiaemble ero 3agaud. ['papuueckue OOBEKTHI, MPUMUTHBHI,
aTpuOyThI, CHHTE3 M300pakeHus. [IpencraBienne BupeonH(pOpPMAIIUN M €€ MalllMHHAS TeHEpaIusl.
CoBpeMeHHbIE CTaHIApThl KOMIBIOTEpHOW Trpaduku, Tpaduueckue sA3bIKH M MeTadaiibl.
Peanmzanus anmapaTHBIX MOIyJel rpadudeckoit cucreMbl. OCHOBHBIETpaQHUECKUE ANTOPUTMBI Ha
IUIOCKOCTH U B IpocTpaHcTBe. [IporpaMMHuble rpadueckue CUCTEMbI H UX TPUMEHEHHE.

AHHOTanMs padoyeil MPorpaMMbl THCHUTIIAHbI
«IIpuxkiaaanas mexanuka» (b1.b.14)

1. Ienu v 3a0a4¥ AUCLUIIIIUHBI

[lenp AUCUUIIIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY IOAXOAY K BBINOJHEHUIO
WH)XCHEPHBIX pPACYETOB HA IPOYHOCTh, JKECTKOCTb M YCTOWYMBOCTH DJIEMEHTOB
KOHCTPYKLIMM, IeTallel U Y3JI0B MAIlIMH U aIlllapaTos.

OCHOBHBIMU 3a/layaMu AMCHMIUIMHBI, pEIIeHHEe KOTOPBIX O0ECHedMBaeT JIOCTHKEHUE
LIEJIN, SIBIISFOTCS:

e  U3yYeHHE TUIIOBBIX HJIEMEHTOB KOHCTPYKIUI XUMHIECKOTO 000pyI0BaHHUS;

®  TIPaBWIBHBIA BBIOOP PAcUETHON MOJETH W MPOBEICHHE HEOOXOJMMBIX IMPOYHOCTHBIX
pacdyeToB B IpOIECCe MPOEKTUPOBAHUS W OIEHKH PabOTOCHOCOOHOCTH 3JIEMEHTOB KOHCTPYKIMH
XUMHUYECKOT0 000pYI0BaHUS U YCTaHOBOK;

®  TIOHMMaHUE TECHOWB3aUMOCBSI3U KOHCTPYKIIMU XUMHYECKOTO OOOPYIOBAHHMSIC
TEXHOJIOTUYECKUMH TIPOIIECCAMH, WX B3aUMHOTO BIUSHHSI
Ipyr Ha Jpyra; o0ecreyeHrue HeOoOXOAUMOW TEXHUYECKOWM wuH(popMarmen s

BOCIPUSATHUS CTyJI€HTaMHU psna



MOCTEeTYIOIUX AUCIUIUINH.

2. TpebGoBaHus K pe3ysbTaTaM OCBOCHHS TUCIUILIIHbI

Wzyuenmne kypca «lIpukianHas MeXaHUKa» CIHOCOOCTBYET MPHOOPETEHUIO CIIEAYIOINX
KOMIIETEHLIUM:

®  CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUIUIMH B
npodeccronanbHou aestenpHoctd (OITK-1);

® TOTOBHOCTBIO HCIOJb30BATh 3HAHHUA O COBPEMEHHOM (pu3MyecKol KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX, CTPOEHMHM  BeIleCTBA A  [TOHUMaHUS
OKpYyKaroIiero Mupa u sisiieHuit npupoisi (OI1K-2).

3. B pesynbprare uzyueHus: AMCUUILINHBI CTYACHT JIOJIKEH:

3HamMb.

-OCHOBHBIE YpAaBHEHHUS W METOJbl PEUICHMs 3aJay CONPOTHUBIICHUS MaTEpUajOB M JeTajieu
MaIllVH;

-OCHOBHBIE METO/[Ibl pacueToB Ha IIPOYHOCTb,  JKECTKOCTh U

YCTOMUYMBOCTB 3JIEMEHTOB KOHCTPYKLMI MAIIMH U allaparos;

-OCHOBBI TEOPUHU pacyeTa JeTajlel U y3JI0B MallUH U allllapaToB XUMUYECKOUTEXHOJIOTHH.

ymemsy:

-IPOBOIUTH PACYEThl 3JIEMEHTOB KOHCTPYKLMH HAa OCHOBE METOJOB COIPOTUBIIECHUS
MaTepHasos;

-paccUMTHIBATh U KOHCTPYUPOBATH JAETAJIN MAILLIUH 110 UCXOAHBIM JIaHHBIM;

-IIPOM3BOAUTH  pacyeTbl IO OCHOBHBIM  KpUTEpUsSM  pabOTOCIOCOOHOCTU

MKOHCTPYHPOBAHUS JeTajell MallKH.

enadems:

-HaBBIKAMU pacyeTa CONPOTUBICHHS MaTEPUAJIOB aHATUTUYECKUMU METOJaMU;

-HaBbIKaMM BbIOOpa MaTEpUaoOB 110 KPUTEPUSIM IPOUYHOCTH;

-pacueTaMM THIIOBBIX J€TajJled MaIlWH, [OJb3YsICh CIPABOYHON JUTEpaTypol Hu
I'OCTamu. 4.Kpatkoe coaep:kaHue IUCHUIIINHBL

1. Bgsenenue

Ponp npenmera «lIpukinagHas MexaHuka» B (OPMHPOBAHUU HMHXKEHEpPA XMMHUKa- TEXHOJIOTIA.
«IIpuknanHas MexaHWKa» KaKk OCHOBa JUIsi TOHUMaHUs paboOThl, yCTpOMCTBa U O€30MacHOU
HKCIUTyaTalui 000pYA0BaHHs XUMHUUYECKOTO IPOU3BOJICTBA.

2. Monyme 1 «Onpenenenne peaknuid omop. Pacrsokenme-cxarme». Pasmen 1.1,
Omnpenenenne peakiuii onop.

AOGCOIJIIOTHO TBEPJIOE TEIO. DINEMEHTHI CTaTUKH. OCHOBHBIE TOHATHS. AKCHOMBI CTaTHUKH.
VYpaBHeHust paBHOBeCHs. CBSI3U U X PEaKLIUU.

Paznen 1.2. PacTspbkeHme-coxaTue.

OcHOBHbIE [JOMYIIEHUS M MPUHLHUIIBI COMNPOTHUBIIEHUS MarepuaioB. MeToJ cedyeHuu.
Hanpsioxenus, nedpopmaruu u nepemenieHus. 3akoH ['yka. [ToctpoeHue smop BHYTPEHHUX YCUIINH,
HanpspKeHNH U nepememieHnil. CTaTUYeCKH ONpeAeIMMBIE U CTAaTUYECKU HEOIPENEIUMbIE 3a7auu.
JuarpaMmbl pacTsSOKEHHUSl JUISl IUIACTUYHBIX M XPYNKUX MaTepualioB M UX XapaKTepUCTHUKU.
Jlonmyckaemble HanpspKeHUs. Y CJI0BUE POYHOCTH MPH PaCTSKEHUHU (CHKATHH).

3. Monyns 2 «Kpyuenue. U3rubd». Paznen 2.1. Kpyuenue.

3akon ['yka npu casure. BHyTpeHHue cuiioBble (akTopbl npu KpydeHuu. HanpsokeHus B
CTEPXKHSIX KPYIJIOro ceYeHHsl. Y CJIOBHE TPOYHOCTH IIPU KPYyUEHHUH.

Pazgen 2.2. U3ru6.

I'eomeTprueckne XapakTEpUCTHKU IUIOCKUX ce4eHHH. [loHATHE 4YnMcTOro M IONEpPEedyHOro
n3ru6oB. IlpaBuna mocTpoeHus SMOp MOMEPEYHBIX CUJI M M3THOAIKX MOMEHTOB. OmpeneneHue
HOPMAJIbHBIX ~HANpsDKeHUH. YcCIoBHME MNPOYHOCTH npu u3rube. OmpepeneHne KacaTelbHbIX
HanpspkeHui. ParionanbHble QOPMBI CEYEHHH.

4. Monaynp 3 «CnoxHoe HampspbkeHHoe cocTtosiHue». Paznmen 3.1. CnokHoe HanpsiKeHHOE
COCTOSIHHE.

OCHOBBI TEOPUH HAIPSKEHHOTO COCTOSIHUSA M TUIIOTE3bl NPOYHOCTH. [IoHATHE HANPSHKEHHOTO
cocTosiHus. ['TaBHBIE TUIOINAAKU W TJIaBHbIe HampspkeHus. O0oOmeHHbli 3akoH ['yka. Haznauenue
rUNoTe3 NpoyHocTu. [IoHATHE S5KBUBAJIEHTHBIX HAIPSDKEHUN U KPUTEPUEB IPOYHOCTH.

Pasnen 3.2. ToHkocTeHHBIE cOCyIbl. TOHKOCTEHHBIE COCYABl XUMHUYECKHX IPOU3BOJICTB.
Onpenenenre HanpspKeHUN 1Mo 0e3MoOMeHTHOW Teopuu. OCHOBHbBIE J0MylIeHUs. BbIBOJI ypaBHEHUS
Jlarnaca. PacueT TOHKOCTEHHBIX 000JI0YeK MO ypaBHeHHUIo Jlamiaca W MO CTaHAAPTH30BAHHOM
METOAMKE. Y CIIOBUE TPOYHOCTH.

Pazgen 3.3. Pacuer cxxkaThIx cTepKHEH HA YCTOMYHBOCTD.

YCTONYMBOCTh 3JIEMEHTOB KOHCTPYKIMU. [loHsATHE KpuTHYecKOW cuiabl U KoddduimeHTa



3amaca mpOYHOCTH. PacyeTr kputuueckod cuibl mo JOunepy. [lpeaensr mpumMeHUMOCTH (HOpMYIIBI
Oitnepa. [IpakTuyeckuii cnocod pacuyera Ha yCTOHYHUBOCTb.

5. Monuynb 4 «/leranu mamms.

Pasnen 4.1. Coennuenne nertajiei MalluH.

Knaccudukanmss nmeraneii MammH W - anmapaToB XHMHUYECKHX IPOU3BOACTB. Pe3bOoBbIC
coequHeHUs. Pacder OONTOBBIX COCAMHEHWH TPU TMOMEPEYHBIX M TMPOJOJIBHBIX HArpysKax.
nonouynsie coeauHenus. Haznauenue u BHUIbI HINMOHOK. PacueT mIMOHOK Ha cpe3 U cMAThe. Bumbl
cBapku. OOnacte mnpuMeHeHus. Bujsl cBapHbIX MmBOB. Pacuer Ha MNPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pa3nen 4.2. Banbl 1 ocu, UX OMOPBI U COETUHEHUS.

Banpl, ux knaccudukanus v HazHadenue. Ocu. [IpoekTHpOBOUHBIE pacdeThl BajloOB U OCEH.
[Mopmunauku ckonbxeHus. Matepuansl Briaanpimed. [logmunuukyn kadenud. [IpuHnunuanbHOe
YCTPOMCTBO ¥ OCHOBHBIE T€OMETPUYECKHE pa3Mepbl. JlOCTOMHCTBA, HEIOCTaTKH U 00JacTw
NPUMEHEHUsT TMOJIIUIIHUKOB KadyeHus U ckoibxkeHus. [lpuBoanbie wmydtol. Haznauenwue.
Knaccupukanus mypT mo mpuHuuny AedcTBHS U xapakrepy padotsl. Ilopsmok mogdopa MypT u
OCHOBBI IIPOYHOCTHOT'O pacyera.

Paznen 4.3. Mexanuyeckue nepeaaym.

3yOuateie mepemaud. OkpyxHoe U paguanbHoe ycwius. Penykropsl. OnpeneneHue u
knaccudukanus. [Ipumepsr cxem peayKTopoB.

O6beM yueOHON AUCHUTITNHBI

B 3auvernbix | B akagewm.
CIIMHUIIAX qacax
OO01mmast TpyI0eMKOCTh TUCITUTUIHHEI 110 YIeOHOMY TUIaHY 4,0 144
AyIUTOpHBIC 3aHITHS: 1,78 64
Jlexrum (J1) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrostenbHas pabota (CP): 2,22 79,8
KoHTtakTHas camocTosTenbHas pabota 0,2
CamocTosTeIbHOE U3YUEHHUE PA3/ICIIOB IUCIUILTUHBI 79,8
Bun koHTpOIIS: 3a4eT / SK3aMeH 3auer c
OLICHKOM
B 3auernsix | B actpoH.
SIMHATIAX qacax
OO0w1ast TpPyA0EMKOCTh TUCIHUITIIMHEI [10 YI€OHOMY IIaHy 4,0 108
AyAUTOpHBIE 3aHATHUSA: 1,78 48
Jlexumm (JI) 0,89 24
[Tpaktryeckue 3ansatus (I13) 0,89 24
CamocrosrensHas padota (CP): 2,22 59,85
KonrtakTHas camoctosiTenbHas pabota 0,15
CamocTosTenbHOE U3YUEHHUE PAa3/IeIOB IUCIUTLTHHBI 59,85
Bun xoHTpons: 3aueT / sK3aMeH 3auer c
OLICHKOU

AHHOTanuUs padoyeil NPorpaMMbl AU CHUNINHBI
«JIEKTPOTEXHHKA M MPOMBIILICHHAsI J1eKkTpoHuKa» (b1.5.15)

1. Oenp AuCHUMIUIMHBL «OIEKTPOTEXHUKA M TMPOMBIILIICHHAS OJJICKTPOHUKA» -
¢dopMupoBaHHEe Y OOYYAIOIMIUXCS KOMIICTCHIIMHA, OOCCICYHBAIONINX TEOPETHUYCCKYIO H
MPAKTUYECKYI0 TOATOTOBKY BBITYCKHHKA, YMEIOIIErOo BBIOMpPAaTh U IKCIUTYyaTHPOBATh
ANMEKTPOTEXHUICCKUE W DJICKTPOHHBIC YCTPOMCTBA, BIAJCIONICTO HABBIKAMHU HCITOJIb30BAHHS
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHHA IJIs1 aBTOMATH3UPOBAHHOTO MOJEIHPOBAHUS U
pacyéra 3MEKTPUIECKUX U DJIEKTPOHHBIX LIETEH.

2. 3ydyeHre AWCHMILIMHBI HAmpaBlieHO Ha (DOPMHPOBAHUE W Pa3BUTHE CIICTYIOIIUX
KOMIIETEHLIUM:

- CIOCOOHOCTHIO paboTaTh B KOJJICKTUBE, TOJICPAHTHO BOCIPHUHHMATH COLMATIBHBIC,
ATHHYCCKHE, KOHPECCHOHATBHBIC U KYIbTypHbIC pasnmuuns (OK-6);

- CITOCOOHOCTBIO K CaMOOpraHM3anuu u camoobpaszoBanuio (OK-7);



- TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (pHU3MUYEcCKOW KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA JJs IOHUMAaHUS
OKpY’KaroIiero Mupa u sieiienuit npuposr (OITK-2);

- BJIaJICHUEM OCHOBHBIMH METOAAMH, CIIOCOOAMH M CPEACTBAMU MOJIYUYCHHUS, XPAHEHUS U
nepepaboTku MH(POpPMAIUK, HABBIKAMU PAa0OTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPAaBJICHUS
undopmanueii (OITK-5).

B pesynbraTe n3ydeHus: JUCHMIUIMHBI CTYACHT JI0JKCH:

3HaTh!

- OCHOBHBIC ITOHSTHUS, ONPEACTICHUS 1 3aKOHBI JICKTPUYECKHX LIETEH;

- METOJbl aBTOMATH3MPOBAHHOTO MOJCIUPOBAHMsS, aHalu3a M pacuéra Leneu
MIOCTOSTHHOTO Y TIEPEMEHHOT'O TOKOB, METOIOJIOTHIO DIIEKTPOTEXHUUECKUX U3MEPEHUH;

- YCTPOWCTBO W TPHUHIHMIIBI PAaOOTHI  AJIEKTPOTEXHUYECKOTO U  DIIEKTPOHHOTO
00opyIoBaHus, TPAHC(HOPMATOPOB, FICKTPUICCKUX MAIIHH, HCTOYHHUKOB MTUTAHUS.

YMmern:

- IPUMEHSTh TEXHOJOTMH aBTOMATU3MPOBAHHOTO MOJCIMPOBAHUS, aHAIIN3a, pacuéra u
OKCIUTyaTallil  DJIEKTPUUYECKUX  CETEH, MPOMBIIICHHOTO  JJIEKTPOOOOpYIOBaHUS U
AJIEKTPOHHBIX TPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUECKOE W AJIEKTPOHHOE 00OpYyIOBaHME Ui PEIICHHS 3a/1ad
MIPOEKTUPOBAHUS M PEATU3AIH XMMHKO-TEXHOJIOIMYECKHX IPOLIECCOB U MPOU3BOICTB.

Baagern:

- METOJIOJIOTHEH aBTOMAaTU3MPOBAHHOI'O MOJICIIMPOBAHUS M pacu€ra AJICKTPUYCCKUX U
AJIEKTPOHHBIX IIETICH;

- NPaKTHYECKUMH HaBbIKAMU pabOTBI C D3JCKTPOTEXHHYECKOW ammaparypoi u
AJIEKTPOHHBIMHU YCTPOMCTBAMH.

3. O0b€éM y4eOHOH TUCHMIIUHBI:

Cemectp
., 5
Bup y4eoHoii padoThI Axan.
3E
q.
OO61mast TpyA10eMKOCTh TUCITUTUTMHBI 5 180
KonraktHass paGora —  ayauTopHbIe 133 48
3aHATHSA:
Jlexmun 0,44 16
JlaGopatopnsie 3aasartus (JI3) 0,88 32
CamocrosrTenabHas padora (CP) 2,67 96
KonrtakTHas camocTosiTenpHas padbota - -
CaMOCTOsTENbHOE U3YUEHUE PA3IEIOB JUCLUILIUHEI 1,06 38
KonTponbHbIe paboThI 1,61 58
Buabl koHTpOJIS:
DK3aMeH 1 36
KonTakTHasi padoTa — MpOMeKyTOYHAS] aTTeCTANMSA 0,4
IMoaroroBka K IK3aMeHy. 1 35,6
Bua ntoroBoro KoHTpoJIs: JK3aMeH
Cemectp
Buj yueoHoii pa6oTnl S
3E AcTp. 4.
OO6m1ast Tpy1I0€MKOCTh TACIIUTITAHBI 5 135
KonrakTtHas pabora —  ayauTOpHBIE 133 36
3aHATHSA:
Jlexun 0,44 12
JlabopaTtopusie 3aasaTus (JI3) 0,88 24
CamocrosiTenbHas padora (CP) 2,67 72
KonrakrHast camocrositenpHas pabora - -
CaMOCTOATEIIbHOE U3yUCHHUE Pa3IeI0B JUCIIUILIHHBI 1,06 28,5
KoHTposibHbIE pPabOThI 1,61 43,5
Buabl koHTpoOJIS:
DK3aMeH |1 | 27




KonTakTHasi padoTa — IpoMeKYTOYHAsSI ATTeCTALMS 1 0,3
IloaroroBka K 3K3aMeHy. 26,7
Buj MTOroBOro KOHTpOIA: IK3aMeH

4. KpaTkoe coJiep:kaHue JUCHUTLTUHBI

Beenenne. IlpenMer, OCHOBHBIE TIOHSTHS, METOAOJOIHS  JIEKTPOTEXHUKU U
IIPOMBILIJICHHON  JJIEKTPOHUKH. KpaTkue wHcTopuyeckue cBeIeHus. 3aladyd U MeCTO
JUCLUILIMHBI B IOATOTOBKE OaKanaBpa XMMHUYECKON TEXHOJIOTUU.

PA3JIEJI |. OJIEKTPUYECKHUE LEIIN

OcCHOBHBIE ONIIPENENIECHUs, ONMCAHUA IIAPaMETPOB M METOAOB pacuéra JJIEKTPUYECKHX
neneu

OcHOBHbIE TIOHATUSI U O0O3HAUEHUS AUIEKTPUUYECKUX BEJIMYMH M DJIEMEHTOB
anektpudeckux nemneit (FOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
VICTOYHMKH ¥ TIPUEMHUKHU 3JIEKTPHUECKOi 3Hepruu. OCHOBBI 3eKTpode3onacHOCTU. CXeMbl
3aMEIIEHUS 2JICKTPOTEXHUYECKUX YCTPOMCTB.

OcHoBHbIE OHATHS TEOPUU dJeKTpUueckux neneil. Knaccubukanus ueneit: 1uHelHble U
HEJMHEWHbIE, HEPA3BETBIECHHBIE U PA3BETBIICHHBIE, C OJHUM M HECKOJIbKMMH HCTOYHHKAMHU
IIUTaHMs, C COCPENOTOUEHHBIMU U PACIIPEAEICHHBIMU ITaPAMETPAMH.

OCHOBHbIE IPUHIUIIBI, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKU. [IpUHIINIT HENPEPBHIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOT0 TOKA U MarHUTHOTO 1OoToKa. 3akoHbl OMa u Kupxroda.

Meroasl MOIENMPOBAaHMs, AaHAIW3a W pacdy€ra JIMHEMHBIX OJJIEKTPUYECKUX Lenen
IIOCTOSIHHOT'O TOKA. AHaJIM3 U Pacué€T Pa3BETBICHHBIX JIEKTPUUYECKHUX LENEH C HECKOJBKUMHU
HMCTOYHUKAMU NUTAHUSI MYTEM COCTaBJICHUS M PELIEHUS CHUCTEM YpPaBHEHUH IO 3aKOHaM
Kupxroga, npuMeHeHHs METOJOB Y3JIOBBIX IOTEHIMAJIOB M SKBUBAJIEHTHOTO AKTUBHOI'O
JBYXIIOJIFOCHHUKA.

OcHOBHbIE CBOMCTBA W 00JIaCTU TNPUMEHEHHS] MOCTOBBIX ILIENEH, MMOTEHIIMOMETPOB,
JIEIUTEIICH HANIPSKEHUS U TOKA.

MarpudHasi 3anuch YypaBHEHHMH meneii B 0000MmIEHHBIX (opMax.IeKTPHIECKUE

M3MEpEHUs U IprudopbI

MeToapl HM3MepeHUsl 3JEKTPUYECKUX BEIMUYMH: NPSIMbIE U KOCBEHHbIE. AHAIOrOBbHIE
JIEKTPOM3MEPUTENIbHBIE U LU(POBBIE 3JIEKTPOHHbIE MPUOOPBI: YCTPOHCTBO, NPUHIIHUII
neicTBus, 00acTu MpUMeHeHUs. VI3MepeHne 31eKTpUYECKUX BEIMYMH: TOKOB, HANpsKEHHH,
COIIPOTHBIIEHUH, MOIIIHOCTH U DHEPTUHU.

AHanu3 1 pacy€T JIMHEUHBIX LIeTIe IEPEMEHHOT0 TOKa

CrnocoOwl mpencTaBieHust (B BUAEC BPEMEHHBIX TUArpaMM, BEKTOPOB, KOMITJIEKCHBIX
qycesl) U NapaMerpsl (aMIUIMTYy[a, 4acToTa, HadanbHas (a3a) CUMHYCOMAANBHBIX (YHKIIHI.
MrHoBeHHOE, cpellHee U JEHUCTBYIOLIEE 3HAYEHUs IEPEMEHHOTO CUHYCOMIAIBHOIO TOKa
(HampsKEeHHUST).

AKTHUBHOE, p€aKTUBHOE U MOJHOE CONPOTUBJIEHUS BeTBU. Pa30Bble COOTHOUIEHUS MEKITY
TOKOM U HarpspkeHHeM. MOIIHOCTh B IEMAX NepeMeHHoro toka. KoadduuueHt MomrHocTu
(cos()) 1 ero TeXHUKO-IKOHOMHYECKOE 3HAYCHUE.

[Ipumenenne anreOpbl KOMIUIEKCHBIX YHCEN B DJEKTPOTEeXHHKE. KOMITEKCHBIN MeTox
pacuéra JMHEWHBIX CXEM Iened NepeMEHHOro Toka. KOMIIIEKCHOE CONpOTHBIEHUE U
KOMIUIEKCHAsI MPOBOAMMOCTh BeTBH. KoMruiekcHasi MOITHOCTh W OaJlaHC MOIIHOCTH B IIETISIX
IIEPEMEHHOTO CUHYCOUIAJIBHOTO TOKA.

Pe3oHaHcHbIE sBJEHUS B DJEKTPUYECKHMX IEMAX, YCIOBHUS  BO3HHKHOBEHWMS,
MPAaKTUYECKOE 3HaueHue. Pe30HaHC HanpsyKeHUHM W TOKOB. YacTOTHBIE CBOMCTBA LENEH
nepeMeHHOro Toka. [IoHsATHEe O TMHEWHBIX YeThIpEXmoMocHuKax. [loHsaTre 00 IeKTPHUIEeCKUX
LEMSIX C UHAYKTUBHOMN (MAarHUTHOM) CBS3BIO.

Ananu3 u pacu€r TpEx(das3HbIX Lened MepeMeHHOro TOoKa. DJeMEHTHl TpEX(da3HbIX
neneil. CriocoObl n300pakeHUs U coeAuHeHHs (a3 TpEx@azHOro HMCTOUYHHMKA MUTAHUS U
npueMHUKoB  dHepruu. CoelMHEHHE TOTpeOUTeNel  SIEKTPOIHEPTHUU  3BE3A0H U
TPEYroJbHUKOM. TpEX- M YEeTBIPEXMPOBOJHBIE CXEMbl MUTAHUS NPUEMHHKOB. Ha3HaueHue
HeHTpanpHOro MmpoBoja. MomHocTh Tpéxdasznoi nenu. Koapdunuent momuoctu. TexHUKa
0€30MacHOCTH MPH IKCIUTyaTaI[iu YCTPOUCTB B TPEX(HA3HBIX IETISX.

[Ipumenenne s aBTOMATU3UPOBAHHOIO  MOJICTMPOBAHMS M pacu€ra Leneu
MPOrPaMMHBIX TPOAYKTOB, pPa3pabOTaHHBIX Ha Kadeape, a TAKXKe MAKETOB MPOrpaMMm
«Multisimy, «Mathcad», «Excel».

PA3/IEJI Il. DJIEKTPOMAI'HUTHBIE YCTPOMCTBA



N SJIEKTPUYECKHE MAIIINWHBI

2.1. Tpauncdopmaropsl

Ha3znauenne u oOnacTu mnpuMeHeHUs TpaHCHOPMATOPOB. YCTPOWCTBO W TMPHUHIIUIL
neicTBus ogHodazHoro Tpanchopmaropa.

AHanu3 371eKTpOMarHUTHBIX MPOLIECCOB B TpaHC(OpMaATOpe, CXeMa 3aMELICHHUS.

ITorepu sHeprun B Tpancopmarope. BHemnue xapaktepuctuku. IlacopTHble naHHBIE
TpaHchopmaropa W OINpEAEICHHEe HOMUHAIBHOTO TOKA, TOKAa KOPOTKOTO 3aMbBIKaHUS B
NIEPBUYHON OOMOTKE U U3MEHEHUS HANPSHKEHUS Ha BTOPUYHON OOMOTKE.

2.2. ACUHXPOHHBIE MAIIIMHBI

VYcTpolicTBO M NMPUHLMN ACHCTBUS TPEX(PA3HOrO ACHMHXPOHHOTO SJIEKTPOJBUIATEINS.
Bpamaromieecss MarauTHoe mosie ctaropa. Marautaoe noje mamuasl. 3J1C 00MOTOK cTaTtopa
u poropa. CkonbxeHue. Yactora BpalleHUs poTOopa. OJIEKTPOMArHUTHBIA MOMEHT.
Mexanuueckue u paboune XapakTepUCTHKH.

OHeprerudeckue auarpammsl. [lacioptHele naHHbIE.

Ilyck acMHXpOHHBIX JBMraTeile ¢ KOPOTKO3AMKHYTBIM M  (pa3HbIM POTOPOM.
PeBepcupoBanue U peryJinpoBaHHe 4acTOThl BPALLEHUS pPOTOpa.

PA3JIEJI l1l. OCHOBbBI OJIEKTPOHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPOHCTB

VYcnoBHble 0003HA4YEeHMs, NPUHLUI JIEHCTBUS, XapaKTEPUCTHUKU U Ha3HAYCHHE
HOJIYIIPOBOIHUKOBBIX TUOJOB, TPAH3UCTOPOB, TUPUCTOPOB.

WHTerpanabHble MUKPOCXEMBI, UX Ha3HAUYEHUE, KilacCu(UKaLusi U MapKUPOBKa.

3.2. IcTOYHUKH BTOPUYHOTO 3JIEKTPOIUTAHUS U YCUITUTEIH

ANEKTPUYECKUX CUTHAJIOB

[lonynpoBO/IHUKOBBIE ~ BBIIPSAMUTENN:  KJIACCU(UKALUsA, OCHOBHBIE  IApaMETPBHI.
DNEeKTpUYECKUe CXeMbl U IPUHIMI PaOOThI BBIIPAMUTENS. DIEKTPUUECKUE PUIBTPHI.

Knaccupukanuss M OCHOBHBIE XapaKTEPUCTUKU ycwiuTenedl. AHanu3 paloThl
OJTHOKACKAHBIX ¥ MHOT'OKaCKaJHbIX ycunutenaei. OOpaTHble CBA3M B ONEPALMOHHBIX
YCWIMTENSIX, UX BIMSHUE Ha HapaMeTpbl U XapaKTePUCTUKHU ycuiuTesss. OCHOBHBIE THUIIBI
yeunurenel Ha 6aze OY.

AHHoOTanus padoyeil MPOrpaMMbl TUCHUTITAHBI
«be3onacHocTsb xusHenessTebHocTH» (b1.5.16)

VYyeOnas gucuumiuHa "be3omacHOCTh  JKHM3HENEATENbHOCTH' -  o0s3arenbHast
TUCHUIUIMHA  (efepalbHBIX TOCYJAapCTBEHHBIX  OOpa3oBaTeNbHBIX  CTAaHJAPTOB  BCEX
HaIpaBJIeHU TIEPBOTO YPOBHS BBICIIEro podeccruoHaibHOro obpazoBanus (OakaiaBpuara) u
CHelHaTuTeTa.

1. Heap aucuMmuimHbl - GopMupoBaHue MPOPECCHOHATILHON KYIbTYphl 0€30MacHOCTH,
oA KOTOPOM TOHMMAeTCs TOTOBHOCTh M CIHOCOOHOCTh JIMYHOCTH HCIOJNB30BaTh B
npoeccuoHaNbHOM  JESTeTbHOCTH MNPUOOPETEHHYI0 COBOKYNHOCTb 3HaHUM, YMEHMH U
HABBIKOB Juis oOecrnedeHus Oe3zomacHocTH B cdepe NpodecCHOHATbHOM eAaTeIbHOCTH,
XapakTepa MbBIIJICHHUA W HEHHOCTHBIX OpI/IeHTaHI/If/'I, IIpU KOTOPBIX BOIIPOCHI 0€e30I1aCHOCTH
paccMaTpuBarOTCs B KaueCTBE IPUOPHUTETA.

OCHOBHBIMU 337]a4aMU AUCHUTIIINHBI SIBISTFOTCSI:

* MpuoOpeTeHNe MOHUMAHUS TPOOJIEM YCTOWYHBOTO Pa3BUTHS M PUCKOB, CBS3aHHBIX C
JeSITeIbHOCTHIO YEJIOBEKa;

* OBJIQ/ICHUE TIPHEMaMH PAIlMOHATN3AIMU KU3HEACATEIbHOCTH, OPUECHTHPOBAHHBIMU Ha
CHWKEHUSI aHTPOTIOTEHHOTO BO3CHCTBHUS Ha IPUPOIHYIO CpPeay U olOecreueHne 0e30MmacHOCTH
JTUYHOCTH M OOIIECTBA,

* popmMupoBaHue:

- KYJbTYpbl 0€301aCHOCTH, HKOJOTHYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOTO
MBIIUICHHS, TP KOTOPOM BOMPOCHI 0€30MaCHOCTH M COXPAHEHHs] OKPYXKAIOMICH Cpemsl
paccMaTpruBarOTCA B KAQUCCTBE Ba)KHEHIITNX MMPUOPUTETOB KU3HCACATCIbHOCTH YCJIOBCKA,

- KyJIbTYpBl MPOeCCHOHATHHON 0€30MacHOCTH, CIIOCOOHOCTEN At UASHTH(PUITMKAIIUN
OTIAaCHOCTH Y OLICHUBAHUS PUCKOB B cpepe cBOe MpodheCcCHOHATBHON JeATETHHOCTH;

- TOTOBHOCTH MPUMEHEHUS MPOPECCUOHANBHBIX 3HAHUHN JIJI1 MUHUMHU3AIMA HETATUBHBIX
9KOJIOTUYECKHUX TOCIEACTBUH, oOecreueHruss 0€30MacHOCTH W YIYYIICHHUS YCIOBHH TpyJa B
cdepe cBoeil mpodeccHoHATBHON AeSITENEHOCTH;

-- CIIOCOOHOCTEW K OIICHKE BKJIaga CBOCW NPEIMETHOW o00JacTH B pelIeHue
AKOJIOTUYECKHUX TTPOOJIEM | MpobsieM 0€301acHOCTH.
N3ydyenne kypca 0€30MacHOCTH KM3HEAEATEILHOCTU IPH MOArOTOBKE OakaiaBpoB IO



TEXHUYECKMM HAIpPaBICHUSAM MOJIrOTOBKHM M CHEIHMATIBHOCTSM HAIPABICHO HAa MpPUOOpETEHHE
cnenyromux kommereniuit OK- 3, 7, 9; OIIK- 6.

2. B pe3ysabTarte 0CBOCHHS AUCHHMILIUHBI CTYACHT /I0JI7KEeH:

3HamMb:

- OCHOBHbBIE TEXHOC(EPHBIE OIACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKHY;

- XapakTep BO3AEHCTBHS BPEAHBIX U OMACHBIX (PAKTOPOB HA 4YEJIOBEKA U IPUPOJHYIO
cpemy, METOHbl 3allUThl OT HHUX TNPUMEHHTENBHO K cdepe cBoel mnpodeccHoHaIbHON
JesTeNbHOCTH

ymembn:

- UACHTU(DUIUPOBATh OCHOBHBIE ONTACHOCTH CPEbl OOMTAHUS YEIOBEKa;

- OLEHUBATh PUCK HX peaJH3allH, BBHIOMpPATh METOJbI 3AIIUTHI OT OMACHOCTEH
IIPUMEHUTEBHO K cepe cBoel MpohecCHOHATBLHON AESTEIbHOCTH M CIIOCOObI 00eceueHUs
KOM(OPTHBIX yCIOBUH JKU3HEACITEIBHOCTH

gnademsn:

- 3aKOHOJATEJIbHBIMM M IIPAaBOBBIMH aKTaMH B 00JacTh O€30MaCHOCTM U OXpaHbI
OKpY>Karolien cpenbl, TpeOoBaHUSIMU K O€30IMacHOCTH TEXHHYECKHUX PErJIaMeHTOB B cdepe
poeCCUOHATILHOM 1eATENIbHOCTH;

- CII0CO0aMU M TEXHOJIOTHSIMH 3aIUTHI B UYPE3BBIYANHBIX CUTYaIUsX;

-IIOHATUHHO-TEPMHUHOJIOTMYECKUM aIlllapaToM B 00JacTu 6€30MacHOCTH;

- HaBBIKAMHU PAIlMOHATU3AINH TPO(PECCHOHATBHOMN JEATEIBHOCTH € LETbI0 00eCTIeueHHs
0€30MaCHOCTH M 3aIIUTHI OKPYXKAIOIMICH CPebl.

3. KpaTkoe conepkanue TUCIUILIAHBI.

1. Beenenune B GesomnacHocTs. OCHOBHBIE TOHATHS M ompeneneHus. besomacHocTh u
ycroiunBoe pa3Butue. YenoBek u TexHochepa. CTpykTypa TexHOC(Epbl U €€ OCHOBHBIX
KOMIOHEHTOB.COBPEMEHHOE COCTOSIHUE TeXHOCGHEPHI U TeXHOC(hEepHOi OE30MacHOCTH.

2. Unentudukanus u BO3JCHCTBHE HA YETOBEKA BPEIHBIX U OMACHBIX (PAaKTOPOB CPEIbI
oOuTaHusl.

Knaccudukanuss HeraTHBHBIX (PAKTOpPOB Cpeabl OOWTAaHUS YeNOBEKa. XHUMHYECKHE
HeratuBHbIE (aKTOphl (BpeOHBIC BelIlecTBa). MeXaHWYEeCKHEe U aKyCTUYECKHEe KOoJeOaHWs,
BUOpauMst U IIyM. OJEKTPOMAarHUTHbIE H3JIydeHUs U nojs. MoHusupyromue u3iydeHue.
Onexkrtpudeckuit  Tok. OmacHele MexaHudeckue akrtopsl. [Ipomeccsl TropeHus
M10’KapOB3PbIBO- OINACHBIE CBOMCTBA BELIECTB U MaTepraioB. CTaTHUECKOE 3JIEKTPUUECTBO.

3. 3amuTa yenoBeKa U Cpebl OOUTaHHsI OT BPEIHBIX M OMACHBIX (PAKTOPOB MPUPOIHOTO,
AHTPOIIOTEHHOTO U TEXHOT€HHOT'O IIPOUCXOXKICHNU.

OCHOBHbBIE IPUHIMITBI 3AIIUTHL. 3alIUTa OT XMMUYECKUX U OMOJIOTUYECKUX HEraTUBHBIX
(dakTopoB. 3amUTa OT PHEPreTUYECKUX BO3JEHCTBUN M (usmueckux nosueil. OOecnedeHue
0€30IacHOCTH  CHUCTeM, paloTaloUMX TMOJA JaBileHUeM. be3omacHOCTh AKCIUTyaTallu
TpyOONPOBOJIOB B XUMUYECKOW NMPOMBIIIIIEHHOCTH. be3onacHas skcmmyaralus KOMIPECCOPOB.
AHanus ¥ OLIEHUBAHUE TEXHOTEHHBIX U PUPOAHBIX PUCKOB.

4. OGecrnieyeHue KOM(POPTHHIX YCIOBUN JIJISl )KU3HU U IESITEIBLHOCTH uenoBeka. [lonsarue
KOM(OPTHBIX MM ONTUMAIbHBIX YyCIOBUH. MukpokiauMar mnomeuieHuid. OcBelieHue u
CBETOBAsI Cpe/ia B IOMEILIEHUH.

5. [lcuxodusznonoruyeckne U proHOMUUYECKIE OCHOBBI 0€301TaCHOCTH.

IIcuxuyeckue mporeccsl, CBOMCTBAa U COCTOSHUS, BIUSIONINE Ha 6e30macHOCTh. Buibsl u
YCJIOBUS TPYIOBOH J€ATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30MaCHOCTH.

6. UpesBbluaiiHble CUTYalluu M METO/IbI 3AIIUTHI B YCIOBUAX UX peaIn3alluy.

O6mue ceenenus o UC. IToxkap u B3pbIB. ABapUM Ha XUMUYECKU OMACHBIX O0BEKTAX.

Pamnanmonnsie aBapuu. I[lpuOopbl panvanvoHHOW, XUMHUYECKOW pa3BelKH U
JO3UMETPUYECKOTO KOHTpOJs. UpesBblyaliHble CHUTyallud BOEHHOTO BpPEMEHH. 3aluTa
HAceJIeHWs B Ype3BbIUAMHBIX CHUTyalUsX. YCTOMYMBOCTh (PYHKIMOHHUPOBAHUS OOBEKTOB
HSKOHOMMKH B UPE3BbIUANHBIX CUTYaIUAX.

7. YrpaBieHue 6e30MacHOCThIO )KU3HEAEATEIIbHOCTH.

3aKkoHOJaTeNIbHBIE M HOPMAaTHBHBIE MPABOBBIC OCHOBBI YIPABICHHS O€301MaCHOCTHIO
KHU3HEICATEIbHOCTH. DKOHOMMUYECKHE OCHOBBI YIpaBiieHHs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHue 0€30MacHOCTHIO.

4. O0beM y4eOHOM TUCUUILTHHBI



Bun yuebHoii paboTsl B B
3aYETHBIX aKajiem.
eIMHUIIAX Jacax

OO6mmas Tpy10€MKOCTh TUCIUTUIUHBI 4 144
KonTakTHast paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48
Jlexkuun 0,89 32
[IpakTrueckue 3aHATHS - -
JlabopatopHbie pabOThI 0,44 16
CamocrosiTebHas padoTa 1,67 60
KonTakTHast camocrositenbHas pabora - -
IToaroroBka k 1abopatopHbIM paboTam 0,56 20
CamocTosiTeNbHOE U3YUYEHUE PA3/IeNIOB TUCIUIIINHBI 1,11 40
Buabl KOHTpOJIS:
IK3aMeH 1,0 36
KonTakTHas paboTa — mpomMeKyTouHast aTTeCTAIHS 1,0 0,4
[ToaroroBka K 3K3aMeHy 35,6
Bua nTOoroBoro KOHTpoOJIs: IK3aMeH

Bun yueOHo#M paboThI B B
3a4ETHBIX aCTpOH.
€IMHUTIAX gacax

OO6m1ast TpyA0€MKOCTh TUCIUTUTMHBI 4 108
KonTakTHast paboTa — ayANTOPHbIE 3aHATHSA: 1,33 36
Jlexun 0,89 24
[IpakTryeckue 3aHATUSL - -
JlaGopatopHblie pabOThI 0,44 12
CamocrosiTesbHast padoTa 1,67 45
KonTakTHas camocrositenbHas paboTa - -
[loaroroBka k 1abopatopHbIM paboTam 0,56 15
CamocTosATenbHOE U3YUCHHUE Pa3/iesiOB JUCIUTIIIUHBI 1,11 30
Buabl koHTpOJIA:
IK3aMeH 1,0 27
KonTaktHas paboTa — mpomMeXyTouHasi aTTeCTalus 1,0 0,3
[ToaroroBka K 3K3ameny 26,7
Bujx uTtoroBoro KOHTpoOJIA: IK3aMeH

AHHOTanuA padoyeil MPporpaMMbl JHCIATIIAHbBI
«IIpouecchl U annmapatbl XuMudeckoii Texnosorun» (b1.6.17)

1. He.ﬂb AUCHUIIJIMHBI «Hpoueccm M arrmapartsbl XUMHYECKOM TEXHOJOTHUH» — BMECTE C




TUCLUIUIMHAMU O0LIEH XUMHUYECKOH TEXHOIOTUH, XUMUYECKUMH IPOLIECCAMH U PEAKTOPaMHU U
IPYTUMH, CBSA3aTh OOIIEHAYYHYIO M OOLIEMHKEHEPHYIO TOJATOTOBKY XUMHKOB-TEXHOJIOTOB, YTO
HEOOXOAMMO TpU MOJArOTOBKE OakajgaBpOB IO JaHHOMY HANpaBJICHUIO [UId HAy4HO-
MCCIIEI0BATENLCKON U MPAKTHUECKOW pabOThI HA MPEATIPUATHUSX.

2. M3yueHune AMCUUIUIMHBI HAIPaBICHO Ha (POPMUpOBAaHHE U Pa3BUTHE CICAYIOIIUX
KOMITETECHIIM:

—  CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BAaTh ~ OCHOBHBIE  3aKOHbI
€CTECTBEHHOHAYYHBIX JMCIMILUINH B IpodeccroHanbHoi aestenpHocTr (OITK-1).

— TOTOBHOCTBIO HCIOJIB30BATh 3HAHUSA O COBPEMEHHOM (u3nueckoll KapTHHE MHpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMU BEIIECTBA Ui IOHMMAHHUS
OKpY’KaroIIero Mupa u sieieHuii mpuposl (OITK-2).

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI O CTPOEHUM BEILECTBA, MPUPOJE XUMUYECKOU
CBSI3M B Pa3JIMYHBIX KJIACCAX XUMUYECKUX COCIMHEHUN I IOHUMAaHUs CBOMCTB MaTepUaJIOB U
MeXaHHM3Ma XUMHYECKHUX MPOILIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

B pe3ynbraTe 0CBOSHUS AUCHUILIMHBI OOYYAIONIMICS MO Mporpamme OakanaBpHrara
JIOJIKEH:

3HATDB:

— OCHOBBI TEOPUHU IMEPEHOCA WMITYJbCAa, TEIUIA W MACCHI, MPUHIHUIB (PUINIECKOTO
MOJIETTUPOBAHUS MPOILIECCOB; OCHOBHBIC YPAaBHEHHs IBUKECHHS KHIKOCTEH; OCHOBBI TEOPUU
TEIUIOTIEpEeIaui; OCHOBBI TEOPUH Maccollepesaud B CUCTEMaX CO CBOOOJHON M HEMOJABHKHOU
rpaHuneil pasgena ¢as; TUIOBBIE MPOIECCHl XHUMHUYECKONH TEXHOJOTMH, COOTBETCTBYIOIIHME
anmapaTbl U METO/bI X pacyeTa;

— METOABl  IOCTPOCHHUS AMIUPHUYCCKUX u TEOPETHYECKUX  MOJIeieH

XHUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB.

YMmeThb:

- OHpG[[GJIHTB xapaKTep JOBUXKCHUA )KI/II[KOCTGI;'I H ra3oB, OCHOBHBbIC XapaKTepI/ICTI/IKI/I
MIPOLIECCOB TEIUIO- U MACCOIMEPEIauu; paCCUUTHIBATh apaMeTPhl U BBIOMPATH ammapaTypy s
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOIIecca;

— PacCYMTHIBATh OCHOBHBIC XaPAKTEPUCTHUKHU XHUMHKO-TEXHOJOTHYECKOIO IIpoliecca,
BBIOMpATh PAllMOHATILHYIO CXEMY.

Baaners:
— METOJaMH TCXHOJIOTMYCCKHUX paCd€TOB OTACIBHBIX Y3JI0B U I[CTaJ'ICI\/’I XUMHUYCCKOT'O
0o0opyI0BaHUS;
— HaBBIKAMH MTPOCKTUPOBAHMSI TUTIOBBIX aIlIapaToB XUMUYECKOHN MPOMBIIIIEHHOCTH;
— METOJAaMH OIpeAeJIeHUs] PaIlMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB pPadOTHI
000opyI0BaHUA.

3. O0beM TMCUMILUTHHBI M BUAbI YUeOHOH padoThl

Beero Cemectp
Bun yueOHoit paboThl v Vi
3E Axkan. 3E Axkan. 3E Axkan.
4. Y. 4.

Uz TPYROGMEOCTE |14 | 360 5 180 5 180

JTUCIUTUTIHBI

KonTakTHas padora (KP) 0,88 32 0,44 16 0,44 16
Jlexuuun 0,44 16 0,22 8 0,22 8
[Mpaktuueckue 3anstus (I13) 0,44 16 0,22 8 0,22 8
CamocrosiTeqibHasi padoTa 8,62 310 4,31 155 4,31 155
CamocTosaTenbHOE H3yYCHUE Pa3IeIoB
P —— 8,62 310 4,31 155 4,31 155
Buasbl konTpOJIA:
JK3amMeH 0,5 18 0,25 9 0,25 9
KonrakrtHast paboTa - mpoMeKyTouHast 0.8 0,01 0.4 0,01 0.4
aTTecTanus 0,5
[ToaroroBka k sK3aMeHy 17,2 0,24 8,6 0,24 8,6
Bujx MTOroBOro KOHTpOJIA: JK3aMeH JK3aMeH

Cemectp |




Bun yueOHOM paboTh V VI

3E Acrtp. 3E AcTtp. 3E Actp.
q 4. q
Umyen TPYAOEMEOCTE |19 1 270 5 135 5 135
UCIUTIINHBI

KonrakTHas  pabdora —

0,88 24 0,34 12 0,34 12
ayAMTOPHbIC 3AHATHS:

Jlexumu 0,44 12 0,17 6 0,17 6
[paktuueckue 3austus (113) 0,44 12 0,17 6 0,17 6
CamocrosiTeqbHast padoTa 8,62 | 2325 431 |116,25 | 4,31 |116,25

CaMoCTOSTeILHOE N3Yy4YCHHUEC pa3acioB 8,62 232,5 4,31 116,25 4,31 116,25

TUCTIATITAHBI

Buabl KOHTpPOJIS:

JK3aMeH 0,5 13,5 0,25 6,75 0,25 6,75
KonTakTHasi padoTa - IpoMeKyTOYHAsA 0,6 0,01 0.3 0,01 0.3
aTTecTamus 0,5

IMoaroToBka K IK3aMeHy 12,9 0,24 6,45 0,24 6,45
Bua uToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH

4. Conepxxanue TUCHUILINHBI

Paznen 1. F'mapoamHnaMuyeckue mpouecchl M annaparbl XMMHYECKOil TEXHOJIOTHH.

1.1. BBenenue B mucimmianay. OCHOBHBIE IOHATHS U OIPEACICHHUS.

1.2. [Ipeamet nucuurunsel «IIpouecchl U anmapaTbl XUMUYECKON TEXHOIOTUI.
Knaccudukarus npoieccoB. HenpepbiBHBIC U IEpUOANYECKHUE, CTAIIMIOHAPHBIC U HECTALIMOHAPHBIC
HPOLIECCHI.

OCHOBHbBIE 3aKOHOMEPHOCTH IIPOLECCOB M OOIIME MPUHIMUIBI pacuera annaparoB

XUMHUYECKON TEXHOJIOTHUU.

Kunkoctu u raszel. Kitaccudpukanus xuakocreid. neanbHas sxunkocts. KanensHble n
ynpyrue xuakoctu. Cuiel, JEHCTBYIOIIME B JKUIAKOCTH: MACCOBBIE M IIOBEPXHOCTHBIE.
HanpspkeHuns B )KMIKOCTSX U razax (TaHr€HLHalIbHbIe M HOpMaJibHbIE). CBOMCTBA KUAKOCTEH.

Monens HenpepbIBHOM cpeibl. [loHsTHE Pr3HUecKOoro 31eMeHTapHOro 00beMa.

1.3. OcHOBBI TEOPUU TIEPEHOCA.

OcHOBBI TeOpUHM SBJIIEHUH TMEepeHoca: aHaJu3 MEXaHU3MOB, MOJEIUPOBAaHUA U
pa3paboTku  OOOOIIEHHBIX  METOJOB  pacyeTa TIUAPOMEXaHWYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX IpolleccoB U anmapaTtoB. OEHOMEHOJIOIMYECKHE 3aKOHbl —IepeHoca
UMIYyJbca, Macchl M OSHEpPruu. MOoNeKyIspHbIi M KOHBEKTHUBHBIM mepeHoc. OOmue
3aKOHOMEPHOCTH THAPOAMHAMHUKH, TEILUIONEpEeNadyn W Macconepenadn. B3anmMocBs3p 3THX
IIPOLIECCOB B IMPOMBIIIJICHHON anmnaparype. Ponb sBIeHUN IepeHoca IpU XUMHUYECKUX
MIPEBPAILCHUSIX.

MarepuanbHble U HepreTuueckue (TEIUIoBble) OajlaHChl; OIpeNeIeHHe MAacCOBBIX
IIOTOKOB M DJHEPreTHYECKUX 3aTpaT. YCIOBHsS PAaBHOBECUS W ONPENEICHUE HAIPABIICHUS
nporeccoB nepeHoca. OOLIMI BUJI ypaBHEHMH CKOPOCTH INPOLIECCOB; JIBHXKYIIME CHIIBI U
KMHETHYeCcKue K03 PUIMEeHThI. JIMMUTUpYIOIIIE CTauu.

1.4. T'unpocraTuka.

Huddepenunanbable ypaBHEHHs paBHOBecus Oiiepa. [lokosimascs >XKMIKOCTh MOJ
NeicTBUEM CHIIbI TskecTH. OCHOBHOE YpaBHEHHME THAPOCTAaTHKU. [IpakTryueckue npuiioKeHus
OCHOBHOTO YPaBHEHHUSI THIPOCTATHKHU.

1.5. 'mapoauHamuka.

bamanc cunm  mpu ABMKCHUM  BA3KOM  HECXKUMAEMOM  KUAKOCTH. YpaBHEHUE
HEpa3pbIBHOCTHU (CILIOIHOCTH) OoTOKa. YpaBHeHue HaBbe-CTokca 1 ero Gpu3nyecKuii CMbICII.

ITonoGHoe mpeobpa3zoBanue ypaBHeHUs HaBbe-Ctokca. be3pazmepHble mepeMeHHBIE -
KPUTEPUH THAPOJMHAMUYECKOT0 noaoous (Ditnepa, PeitHonbaca, @pyaa, TOMOXPOHHOCTH), UX
¢bu3nueckuil CMbICT; MapameTpuyeckue Kputepuu. KpurepuaibHOoe ypaBHEHHE BUKCHUS
BSI3KOU KUJKOCTH.

VYpaBHeHue ABWKEHUS Oiyiepa. DHEPreTUYeCKHil OajaHC CTAllMOHAPHOTO JBHKCHUS
UJealbHOM KUIAKOCTU. YpaBHEHUE bepHyuM s UACAIbHOM U pealnbHOM KuiakocTtu. Ero
MpaKTUYECKHE TMPUIIOKEHUs (ucTedeHue kunkocteit, Tpyoka Iluto-Ilpanaris). [TpuHnmmb
U3MEPEeHUsT CKOPOCTEHl M  pacxXxoJOB  JKUIKOCTH  JAPOCCENbHBIMU  HpubopamMu U
ITHEBMOMETPUYECKUMHU TpyOKamu. OnpeneneHre pacxoJoB MPU UCTEUEHUN XKHUJIKOCTEH depes
OTBEPCTHSI WIHA HACAJKHU.




I'uapoarHaMHUECKUE PEKUMBI IBUKEHUS KUKOCTEH: TaMUHAPHBIN U TypOYJIEHTHBIH.

Uucno PeiHonbaca W €ro KpUTHYECKHE 3HAa4eHUsA. MeXaHM3MBl JIAMHUHApPHOIO U
TypOyneHnTHoro teueHuid. [lonstue TypOynentHoctu. [IpencraBieHust 0 ruApOJMHAMUYECKOM
MOTPAaHUYHOM CJIO€ TPU TEYCHUH 0 TpyOaM M KaHajaM U MpU 0OTEKaHUH Tell.

Pacuer amamerpa TpyOONpOBOJOB M ammaparoB; BBIOOP CKOPOCTEH MOTOKOB U
ONTUMAJIFHOTO JTUaMeTpa TPyOOIIPOBOIOB.

Pacrnipenenenne ckopocTeil Mo paauycy TpyObl TOCTOSSHHOTO CEYCHHS MPH JTaMHUHAPHOM
CTallMOHAPHOM TCYEHUHU.

Teuenue B TpyOax u kaHanax. Onpenensionui IoNepedHbli pa3Mep MOTOKa B KaHajIax
MIPOU3BOJILHON (DOPMBI: TUPABIMYECKUI pajnyc, SKBUBAICHTHBIN THAMETD.

I'mppaBinueckoe CONMPOTUBIICHUE IIPU TEYEHUH KUIAKOCTEH M ra3os. Pacyer morepb Ha
TpeHue (ypaBHeHnue Jlapcu-BeiicOaxa) m Ha MecTHble conporuBieHUs. COOTHOLIEHUs U
HOMOTpPaMMBbI JJIsl pacdyera Kod(p@HUIMEeHTa TpeHHUs. 3aBUCHMOCTH MEXAYy pPacXoioM U
nepenagoM JasicHus. Pacder Hamopa I NEpeMELIEHHUs JKUIKOCTEM 4Yepe3 CHUCTEMY
TpYyOOITPOBOJIOB U aNaparos.

1.6. [lepemerniieHUE KUAKOCTEH.

[lepemenieHue >XKMIKOCTEN C MOMOILBIO MAIIWH, MOBBINAOMUX AaBieHue. OObeMHbIE
(mopuIHeBbIe, POTALIMOHHBIE U JIp.) U IUHAMHUYECKHE (LIEHTPOOEk HbIE, OCEBbIE U JIP.) HACOCHI.
OcHoBHblE MapaMmeTpbl padOTHl TUAPABIMYECKUX MAIIWH: IPOU3BOAUTEIBHOCTb, HAIop,
momHocTb, KITJI.

Pacuer Hanopa u motpe6iisieMoii MOIITHOCTH; TT0A00p IBHUTraTess K Hacocy. Omnpezaenenue
JOIYCTUMOM BBICOTHI BCAChIBAHHUS. SIBIIEHNE KaBUTALIMU U €T0 NIPENOTBPALLECHUE.

OcobeHHOCTH Pa0OTHI, COIMOCTaBICHHWE M OOJIACTH TPUMEHEHHs] OCHOBHBIX THIIOB
HAcOCOB - IIEHTPOOEKHBIX, MOPIIHEBbIX (IIYHXEpHbIX) U Jp. CBs3b Hamnopa, MOIIHOCTU U
KIIJ ¢ mpou3BOIUTENBPHOCTRIO (XapaKTEPHCTUKU HacocoB). PaboTa HacocoB Ha ceTh M UX
BBIOOp; peryJiupoBaHUe IPOU3BOAUTEIILHOCTH.

Pa3nea 2. TenJioBble npouecchl ¥ aNNapaTrbl XHMHY€CKOH TeXHOJIOTHH.

2.1. OCHOBHBIE IOHATHS U ONPE/IECICHUS B TEIIIONepeiaye.

OCHOBHBIE TEIIOBBIE IPOLECCH B XMMUUYECKOM TEXHOJIOTUH: HATPEBAHKUE U OXJIAKICHUE,
KOHJICHCALIMs I1apOB U UCIIAPEHUE )KUJIKOCTEH.

CrannoHapHBIM U HECTALIMOHAPHBIN NEPEHOC TEIUIOTHI. TemMnepaTypHOe 1oJIe, TPaJueHT
TEMIIEPATYPHI U TEIUIOBOM MOTOK; TEIUIONEPeIadya U TEIJI00TAadYa. TeMnepaTyponpoBOIHOCTb
— TETJIONHEPLIMOHHBIE CBOMCTBA CPEJIbI.

2.2. IlepeHoc sHepruu B hopMe TEIIIOTHL.

TerioBoli OamaHC Kak 4YacTHBIM clydail sHepreTudeckoro Oanmanca. OrmpeneneHue
TEIUIOBOM HArpy3Kd ammapara Npd U3MEHEHHUM U 0e3 M3MEHEHHUs arperaTHOro COCTOSHUS.
Pacxon temonocurenen.

JuddeperunanbHoe ypaBHEHHE IepeHOca 3HEpPruu B (GopMe TEeIUIOThI, YpaBHEHUE
®ypbe-Kupxroda 1 TerionpoBOAHOCTH.

CranuoHapHBI MEpPEeHOC TEIJIOTHl Yepe3 IUIOCKWE M LUIMHAPUYECKHE CTEHKH.
CoueTtaHue MEXaHU3MOB IIEPEHOCA TEIIIOTHI (TETIONPOBOIHOCTH, KOHBEKIMH, U3ITyUEHHS).

KonBekTHBHBIM mepeHoC TeIoThl. be3pa3smepHsle nepeMeHHble — unciia Hyccenbra,
Ilexne, Ilpanarns, I'pacroda, Dypee. Pacuer ko3ddunueHToB Ttemnoornaun mpu
BBIHYKJICHHOU U €CTECTBEHHON KOHBEKIIUU.

TernmooOMeH mpu M3MEHEHUM arperaTHoro cocrosHus. Konpencanus napos. dopmyna
Hyccenbra. TermnooOMeH npu KUTICHUH.

PamnanTHbli TeruonepeHoc. B3auMHoe wusiyyeHue Ten. PalMaHTHO-KOHBEKTHBHBIN
MEpPEeHOC TEeIUIOThl. PacyeTr moreph TEIUIOTHI almaparaMyd B OKPY)KAIOIIYIO CPEAy U TEIUIOBOM
n3ossud. OCHOBHOE ypaBHEHHUE TEIUIONEPEIayn.

2.3. Tenyionepeaya B HOBEPXHOCTHBIX TEMNIOOOMEHHUKAX.

Ternonepenaya B MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJIUTUBHOCTh TEPMHUECKUX
conporuBieHni. CpenHsas ABWXKyImas cuiaa Ttemmonepenadu. OrnpeneseHne  cpegHen
JBUKYIIEW CUJIBI B amlmapaTax pa3jIu4HbIX KOHCTPYKUIMH. B3auMHOe HalpaBiieHHE JBUKCHUS
TerioHocuTenei. PacueT moBepXHOCTH TETJI00OMEHHHUKOB.

CriocoObl 1Mo/ABOAA W OTBOJA TEIJIOTHI B XMMHUYECKOM TexHOJoruu. TpeOoBaHMs,
npenbsBiIsieMble K TeroHocuTensiM. OOorpeB BOASHBIM IapoM, BBICOKOTEMIIEPATYPHBIMU
OpPraHUYeCKUMH TETUIOHOCUTENISIMU, TOTIOYHBIMU razamu. CrocoOsl aiekTpoodorpeBa. OTBOA
TEIUIOTHI BOAOMW, BO3AYXOM U HU3KOTEMIIEPATyPHBIMH TEIJIOHOCUTEIISIMHU.

TernmooOMenHble anmapatbl; uXx kiaccudukanus. OCHOBHBIE THIBI MOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOdarple, IUIaCTMHYATBIE, ammaparbl C  TEPEeMEIINBAIOIUMU




ycrpoiictBaMu U T.4.) CMecuTelbHble TEIUNIOOOMEHHUKU: TPaJUpPHHU, KOHJEHCATOPHI
cMmenieHus. BpiOop ONTHUMambHBIX KOHCTPYKIMH M YCIOBHM SKCIUTyaTallid TEII00OMEHHBIX
anmnapatoB. OCHOBHbIE TEHIEHI[MH COBEPILIEHCTBOBAHUS TEIUIOOOMEHHBIX alIaparoB.

Pa3znen 3. Ilpomecchl U anmaparbl pa3jiejieHHsi TOMOTeHHBIX CHCTeM (OCHOBHbIE
MaccoO0OMeHHbIE MPOIecChl).

3.1. OcHOBHbIE NOHATUS U OLIPEJICNIEHUS B Maccolepeiaye.

Knaccupukanus mnpoueccoB MaccooOMeHa. OCHOBHbIE IOHATUS U ONPEAEICHHUS.
[Tpormeccel co cBOOOIHON U (PUKCUPOBAHHOW TpaHUIICH pazaena ¢a3 u ¢ pasaensronei (assl
neperopoakoi (MemOpanoit). Hocutenu u pacnpenensemsie BemectBa. CriocoObl BhIpaKeHUs
cocrasa (ha3.

OU3NKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBECHbIE YCIIOBUS U
OIlpe/ieJIeHUue HampaBlieHUs TepeHoca BemectBa w3 (assl B (azy. Koadoumments
pacnipenenenus. [lonsTue o macconepeaaye U MaccooTaaue.

KonneHntpaunonHoe mnosne, rpaiMeHT KOHIICHTPALWHU, OOIINI U yAEIbHBII MOTOK MacChl.
MonexymsipHas 1uddy3ust B KHUIKOCTAX, ra3ax (apax) U TBEpAbIX Telax.

3.2. MexaHu3MbI IepeHoca Macchl.

VYpaBHEHHE HEPA3PHIBHOCTHU AJIs1 IBYXKOMIIOHEHTHOW CUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTHUBHOTO TIEPEHOCA MACChl B OMHAPHBIX Cpeaax.

Juddy3noHHBII TOTPaHUYHBINA CIIOM; TPOQHIN KOHIIEHTPAIIMKA i CKOPOCTEH B IIOTOKAX.

Koadduumentsr maccoornaun. OCHOBHBIE MOJEIBHBIC MPEICTABICHHUS O MEXaHU3MeE

MaccoOT1ayH.

MopenupoBanue KOHBEKTUBHOro maccooomena. Yucna Hyccenbra, Ilekne, [Ipanatis,
®dypbe U ap., UX U3HMUECKUI CMBICI, aHAJOTUHM C TEMJIOBBIM MOJOOMEM MPUMEHHUTEIBHO K
ra3am M XKHuIKocTsM. Pacder k03 puimeHToB MaccooTAauM B anmaparax pa3jiMyHbIX TUIIOB IO
ypaBHEHUSIM ¢ Oe3pa3MEepHbIMU IEPEMEHHBIMU.

Macconepenaya. OcHOBHOEe ypaBHeHHE Maccomnepenayd. COOTHOLIEHUE MEXIYy
Ko3pQHUIMEHTaMH  Maccollepeljaud W MaccooT[Haud, aAJUTHBHOCTh  JAU((Y3UOHHBIX
conpotuBieHuil. THTeHCcHukaus macconeperayd MyTeM BO3AEHCTBUS HA JIMMHUTHPYIOLIYIO
CTaJUIo.

BnusiHue ycnoBuil (TemmepaTyphl, JaBJICHUS, KOHIIEHTpalUil) Ha HalpaBieHUE
MaccomnepeHoca Ha mpuMepax abcopOIuy; TPUHITUIIEI BBIOOpa aOCOPOEHTOB.

3.3. ®a3oBoe paBHOBECHE.

MatepuranbHblii OajlaHC HENpPEepBhIBHOIO YCTAHOBUBIIETOCS Ipolecca MpU Pa3IUYHBIX
croco0ax BhIpa)KE€HUs COCTABOB (a3 U UX PacXo0/I0B; ypaBHEHUS pabOUYMX JIMHUM.

[IpenenbHble  KOHIEHTpPALMM  pPACIpENesieMOro KOMIIOHEHTa B OTAaloIed U
u3BIeKaromen ¢aszax A TPOTHBOTOYHBIX MPOIECCOB. MaKkCHMMaibHO BO3MOXKHAsi CTENECHb
W3BJICYEHUS, MUHUMAJIbHBINA 1 ONTUMAJIbHBIA PacXo/abl U3BJIEKAIOLIEH (a3bl.

3.4. Metonpl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX aIlaparoB.

Pacuer mnomepeyHoro ceudeHus (AuameTrpa) KOJIOHHBI; MPEAEIBHO JONycTUMas U
SKOHOMMYECKHU ONTHMAaJbHasi CKOPOCTHU CIUIOMIHOM (a3bl.

PanmonanbHbIi BEIOOp B3aMMHOIO HallpaBJIeHUs IBHKEHUS (a3 U OpraHu3alnu MOTOKOB
B MacCOOOMEHHBIX armnapaTax. PacueT MaccOOOMEHHBIX MPOIIECCOB U alapaToB Ul CUCTEM C
OJIHUM pacHlpenesnseMbIM KOMIIOHEHTOM. OCHOBBI pacyeTa BBICOTHI ~MacCOOOMEHHBIX
anmaparoB ¢ HEMPEPBIBHBIM U CTYNEHYAThIM KOHTAKTOM (a3. /[Ba OCHOBHBIX METO/Ia pacueTa:
Ha OCHOBE KO?((UIIMEHTOB Maccolepeaayd U Ha OCHOBE IMOHSATHS TEOPETUYECKOW CTYNEHH
pasnenenus. IloHsTue wymcina eIMHMII MEPEHOCAa M BBICOTHI €IMHHUIBI TnepeHoca. daxTop
Macconepenaun. CpenHsisi JABWXKyIIas CHJa Maccollepefadd. BiusHue mnpoJoJbHOro
MEepeMEeIIMBaHusl Ha CPEAHION JBIXKYLIYI0 CHily Macconepenauu. Ilpouenypa pacuera,
OCHOBaHHasi Ha 00bEMHBIX KOd(pdHIHMeHTax Macconepeaayn. I'paguueckuil 1 aHaTUTHUECKUN
METO/Ibl pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX allllapaTOB CO CTYNEHYAaTbIM KOHTAKTOM (ha3.
OddextuBHOCTs cTyneHn o Mopdpu. CBs3p uncia eauHUI] nmepeHoca u jJokaabHoro KITJ]
cryneHu no Mbpapdpu. UucieHHBIH pacdeT «OT CTYNEHH K CTYNEHH» U ero rpaduyeckas
MHTEpIIpeTalysl ¢ HCMHOJIb30BAaHUEM «KUHETUYECKOW JMHUMY». YYeT CTPYKTYpbl IOTOKOB U
KIIZ Ttapenku. OcoOeHHOCTH pacyeTa TapenbyaThIX KOJOHH Ha OCHOBE IOHATHUS
TeopeTudecKoi Tapenku. Uncino nelCTBUTENbHBIX U TEOPETUYECKUX TapesoK. DPPEKTUBHOCTD
TapeJIKH.

PanmoHanbHbli BEIOOP B3aMMHOTO HalpaBJeHUs ABMKEHUS (a3 U OpraHu3alyy IOTOKOB
B MaCCOOOMEHHBIX ammaparax.




3.5. AGcopOrus.
OOue NpUHIMIBI YCTPOWCTBA M KiIacCH(UKAIUSA almapaToB I MacCOOOMEHHBIX

MIPOLIECCOB B cucTeMax "ra3(map)-Xuakocts". OcCOOEHHOCTH KOHCTPYKIUK abcopOepoB.

OcHOBHBIE THNBI U OOJIACTH NPUMEHEHUs abcopOepoB: HACANOYHBIE M TapeabyuaThle
KOJIOHHBI, anmnapaThl CO CIUIOMIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CJIOEM, arlaparhl ¢
TMCTIEPTUPOBAHUEM >KUIKOCTH.

Cxembl aOCOpPOIIMOHHO-/IECOPOIIMOHHBIX YCTAHOBOK C BBIJICICHUEM H3BICYEHHOTO
KOMITIOHCHTa W pereHepaiueii abcopOeHTa (mecopOiuell mpu TOBBIIICHHOH TeMIepaType,
MTOHM>KEHUEM JaBJICHUS, OTyBKOM HHEPTHBIM HOCUTEIIEM).

3.6. Juctumnsarus. Pexrudukarus.

Paznenenune aucTHIUISIIKEH KHUIKUX TOMOTEHHBIX CMECEeH U CKIDKEHHBIX Ta30B; 001acTu
MIPUMEHEHUS U OCOOCHHOCTH MPOBEICHUS MPOIECCOB IIPU PA3IMYHOM JIaBJICHHUH.

[TapoxuIKOCTHOE pABHOBECHE MJII CHCTEM C IIOJHOM M OrPaHUYEHHOW B3aMMHOMN
pacTBOPUMOCTBIO W €r0  BIMSHHE HAa  BO3MOXKHOCTH  Pa3/IelCHUs  KOMIIOHEHTOB
JUCTUUISIIMOHHBIMU MeTo/1aMu. PacueT paBHOBecus Ui UealbHbIX OMHAPHBIX CMEceH.

IIpocras m QpaknroHHash TIEPEroHKa; IMeperoHka c nedrermanuend. MarepuanbHBIN
OanaHc, pacyeT BbIXOJa MPOAYKTA U €ro CPETHEr0 COCTaBa IMPU MeperoHke OMHAPHBIX CMECEil.
CxeMbl ycTaHOBOK. TeruioBple OajlaHCHI M pacueT pacxoJ0B TEIUIOHOCHUTENEH I ITHX
mpoueccoB. Pexktuduxanus. @DUIMKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH  YCIIOBUI
npoBeseHusi mpoueccoB. CXeMbl YCTaHOBOK Ui  HEMPEPBIBHOM W MEPHOAMYECKOU
pexktudukanuu OMHApHBIX cMmeceidl. OCOOEHHOCTH YCTpOWCTBA ammapaToB (HACAJOYHBIX U
TapeabuaThIX KOJOHH) U BbIOOpA PEXMMOB MX Pa0OTHI MPpH peKTH(HUKANUU (TI0 CPAaBHEHHIO C
abcopOrueit). OcoOEHHOCTH YCTPOICTBA U BapuaHThI pabOTHI HcapuTee u aedaerMaTopos.

MopenupoBaHie M pacyeT MPOLECCOB M anmnapaToB MPU HENPEPHIBHOW PEKTH(PHUKAINN
OouHapHbIX cucTteM. OCHOBBI YHCIEHHOTO U rpad)0aHaIUTHUYECKOr0 METOM0B. MaTepuaabHbIl
Oamanc. PabGoune nwaMmM. OnpeneicHue MHHHMAIbLHOTO W pabodero QIIerMoBOro 4mHcla.
TennoBoii 6ananc U pacueT pacxoAoB TeIUIOHOCUTENeH. [IpUHIUIIBI TEXHUKO-9KOHOMHYECKOM
ONTUMH3AIMKA TP pacyere pabodero (IErMOBOTO YHCIA, pPa3MEpPOB ammaparypbl H
sHepreTrueckux 3aTpar. OCHOBBI pacueTa TapenbuaThlX M HACAJAOYHBIX PEKTU(UKAIMOHHBIX
KOJIOHH.

Pasnea 4. Ilponecchl M annmaparbl pa3jieJIeHUs] TeTEPOreHHBIX CHCTeM (OCHOBHBIE
THAPOMEXaHu4YeCKHe MPouecchl).

4.1. Pa3yienenue reTeporeHHbIX cucteM. OCHOBHBIE OHATHUS U METOJIBI.

Krnaccudpukanus XUIKMX M Ta30BbIX TI'€TEPOTE€HHBIX CHUCTEM: CYCIEH3UHU, SMYJbCHUH,
NIEHBI, BTN, TyMaHbl. MaTepualibHbIH O0a1aHC MPOLECCOB Pa3/Ie/IeHUs] TeTEPOTeHHBIX CUCTEM.

Onenka 35((}eKTUBHOCTH M BBHIOOP ONTHMAJbHBIX IPOLECCOB M ammapaTtoB s
pa3esieHns reTeporeHHbIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pasnenenue >KMAKMX M Ta3oBbIX CUCTEM B IIOJE CHJI TsKeCcTH. Pacuer ckopocrei
CBOOO/HOTO M CTECHEHHOTO OCaXK/I€HUS TBEPJbIX YaCTHUIl IapOOOPa3HOW M OTIMYHBIX OT HEe
($opM B 10JI€ CUJIBI TSKECTH.

[Iponieccsl oTCTanBaHMs M yCTPOMCTBO anIapaToB pa3AeiICHUs CYCIIEH3UH, IMYJIbCUN H
nbuUIed. Pacuer moBepXHOCTH OCaXACHUS U IPOU3BOIUTEIBHOCTH OTCTOMHUKOB. Y CTPOICTBO U
JieficTBHE LIUKIJIOHOB (IIPOCTHIX U OaTapelHBbIX ), THAPOLIUKIOHOB.

4.3. TeueHue »HUIKOCTH Yepe3 HEMOJIBUKHBIE 36PHUCTBIE U MICEBI00KIKEHHBIE CIIOU.

3HaueHue TUIPOAMHAMMKHU 3€PHHUCTHIX CJIOEB B mpoleccax (UIbTPOBAaHUS, TEIJIO- U
MaccooOMeHa, TeTepOreHHOro Karanumza M Jap. OCHOBHBIE XapaKTEPUCTHKH ISTHX CIIOEB:
JUCIEPCHOCTb, yJeNbHasi TMOBEPXHOCTb, MOPO3HOCTb, AKBUBAJEHTHBIA JMAMETpP KaHAJIOB.
Pacyer ruzppaBnMuecKOro CONPOTUBIEHUS CJ0s. [ 'MApAaBINYECKOE CONPOTHBIIEHUE CIIOEB
HACa/I0K MMPOMBIIIIJIEHHBIX MAcCO- U TETNIOOOMEHHBIX aIlapaToB.

Pexumpl TeueHNs OTOKOB B HACAJOUYHBIX KOJIOHHAX. [ MApaBIM4ecKoe CONPOTUBIIEHUE,
SBJIGHUSl TIOJIBUCAHUs, 3axJIeObIBaHWA W MHBEpcUU (a3 W pacyeT COOTBETCTBYIOIIUX

CKOpPOCTEH.
l'unpoauHamMuka TMCEBAOOXKIKEHHBIX (KUMAIMX) cioeB. OO0macte NpUMEHEHHS
NCEBIOOXKIWKEHUA.  OCHOBHBIE  XapaKTEPUCTHUKU  ICEBJOOXKIKEHHOTO  COCTOSIHUS.

I'unpaBnuueckoe comportuBieHue. Pacuer ckopocTell MCEeBIOOXKIKEHUS U CBOOOJHOTO
BUTAHUS,  BBICOTHl  IICEBJOOXKMKEHHOro  cios.  OIHOpPOAHOE M HEOJHOPOIHOE
nceBooxikeHrne. OcoOEHHOCTH TICEBJOOXKMKEHUS IMOJUAUCIEPCHBIX clioeB. [IHeBMO- u
TUAPOTPAHCIIOPT 3€PHUCTBIX TBEPABIX MAaTEPUAIIOB.



4.4, dunpTpoBaHUE CYCIICH3UH M OYHMCTKA I'a30B OT MbUICH.

Crenunguka MmoBeACHHs] OCAIKOB KaK 3€PHHUCTHIX CIOEB: CXKMMAaEeMbIe M HECKUMAaeMbIe
ocanku. Buael QuiabTpoBambHBIX meperopoaok. daxkTopbl, BIHAIONME HA CKOPOCTH
(bUIBTPOBAHUS. OuinbTpOBaHUE npu NOCTOSIHHOM CKOpOCTH bunbTpOBaHUS.
DKCIEepUMEHTAIBHOE OIPEICICHHEe KOHCTAaHT ypaBHEHHs ¢uiabTpoBanus. Knaccubukamus u
YCTPOMCTBO OCHOBHBIX THUIIOB HENPEPBIBHO M TIEPUOJUYECKH pabOTaIONIMX (QHIBTPOB U

GUIBTPYIOMHKX HEHTPUDYT.

AHHOTanuUs padoyeil NPorpaMMbl U CHUNINHBI
«Oomas xumudeckas rexHosorus» (b1.5.18)

1. Heap aucuumianHbl — GOpMHpPOBaHUE 3HAHMH B 00JACTH pealM3alUUd XHUMHUKO-
TEXHOJIOTUYECKUX HPOLECCOB C YYETOM (DU3MKO-XMMUYECKHX OCOOEHHOCTEH NpOTEKAIOIIUX
peakiuii, BEIOOpa ONTHMAJIBHBIX YCIOBHH peaM3yeMbIX MPOLECCOB, BbIOOpa 3 HEKTUBHBIX
PEaKTOpOB, NPUOOPETEHHS HABBIKOB B COCTABICHUU MaTe€pHUaIbHbIX U TEIJIOBBIX OalaHCOB, B
pacuere mpoIecCOB U PEaKTOPOB HAa OCHOBE MAaTEMAaTUYECKOTO MOACITHPOBAHMS, TOTYYCHUS
3HaHUIl B oOyacTH pPa3pabOTKU 3HEProcOEeperarmlmx XUMHKO-TEXHOJIOIMYECKHX CUCTEM
(XTC), 6€30TX0IHBIX 1 MAIOOTXOIHBIX TEXHOIOTHI HA TPUMEPE COBPEMEHHBIX IPOU3BOACTB.

2.B pe3yabrare u3y4YeHUs MCUUILIMHBI O00y4amoluiicsi MO0 MporpaMmme
O0axajiaBpuaTa J0JI/KeH:

O6manate ciaeayomuMu 001menpodeccnoHaAJIbLHBIM KOMIICTCHITUSIMU:

— CIIOCOOHOCTh M TOTOBHOCTH HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B Tpodeccronanbhoi aesteabHocTu (OITK-1);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHHMA O COBPEMEHHOW (M3WYECKOH KapTWHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMU BELIeCTBA JJIs IOHUMAaHUS
OKpYyKaromiero mupa u siseruid mpupost (OITK-2).

3HaTb:

— OCHOBBI TEOPUH XMMUYECKHX IPOLIECCOB U PEAKTOPOB;

— METOJI0JIOTHIO UCCIEA0OBAHUS B3aUMOJCHCTBHS XUMUYECKUX MPEBPALLECHUN U SIBICHUI
[IEpeHOCca Ha BCEX MACIITAOHBIX YPOBHSIX;

— METOJMKY BbIOOpA peakTopa U pacyéTa rnpoliiecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLECCHI U PEaKTOPbl XUMHUYECKONW U OMOTEXHOJIOTHH;

— OCHOBHBIE NPUHIIUIBI OpPraHU3aluU XUMHUYECKOTO MTPOU3BOJICTBA, €0 UEPAPXUUECKYIO
CTPYKTYpPY, METO/IbI OLIEHKH () (HEKTUBHOCTU MPOU3BOJCTBA;

— OCHOBHbBIE XMMHUYECKHE IPOU3BOICTBA.

YMers:

— paccYuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOIO IIPOLECCa;

— BBIOpaTh pallMOHAIbHYIO CXEMY ITPOU3BO/ICTBA 3a/1aHHOTO MPOIYKTa;

— OLIEHUTb TEXHOJIOTMUYECKYIO Y3PPEKTUBHOCTH IPOU3BO/ICTBA;

— BbIOpaTh 3 (HEKTUBHBIN TUII PEAKTOPa;

— IPOBECTH pacueT TEXHOJIOTUYECKUX apaMeTPOB JJIs 3aJJaHHOTO MPOLIECcCa;

— OIPENIEeNTh NapaMeTphbl HAWITy4Illel OpraHu3aliy Ipolecca B XMMUUECKOM pPeakTope.

Bnagers:

— MeToJIaMH aHan3a 3P PEeKTUBHOCTH PAOOTHl XUMUYECKUX MTPOU3BOJICTB;

— METOJaMM pacueTa M aHaju3a IPOLECCOB B XMMHMUYECKHUX PEAKTOpax, ONpPEAECIICHUS
TEXHOJIOTMYECKUX MOKa3aTeen;

— METOJIaMH BbIOOpa XUMHUECKUX PEAKTOPOB.

3. Kparkoe conep:kanue TUCHUTINHBI:

Pa3nen 1. Xumnyeckasi TEXHOJIOTHS M XUMHYECKOE MPOU3BOICTBO.

1.1. OcHoBHBIE OnpeieJIeHUs U MOJI0KEHH.

Xumunueckasi TeXHOJIOrus. OOBEKT XUMHUUECKOW TEXHOIOTUU. MeXoTpacieBoil XxapakTep
XUMHUYECKON TEXHOJIOTUH. Pa3BUTHE XMMHUYECKUX MPOU3BOJCTB U XUMUYECKOW TEXHOJIOTHH.
MecTo XMMHUYECKOH TEXHOJOTMM B IPOMBIIUIEHHOH cdepe M METOIO0B XHUMHYECKOH
TEXHOJIOTUM B HEXMMHUYECKHX OTPACIsX MPOMBIIIIEHHOCTH. CUCTEMHBIH aHalU3 CIOKHBIX
CXEM M B3aMMOJEHCTBHI 2JIEMEHTOB CXEMBI — MOHATUE U coAepKaHue Merona. dusnueckoe n
MaTeMaTHYecKoe MOJEIIMPOBaHKE, OINpeAeNieHHe U OCHOBHbBIE TMOHATHS, WX MECTO B
WH)XEHEPHO-XMMHYECKHX HCCIICOBAHUAX M pa3paboTkax. MecTo M 3HAUY€HUE HATYpHOTO H
BBIUMCIIUTENILHOTO 3KcnepuMenTa. CozepkaHue U 3a/1aun yueOHOro Kypca.

1.2. Xumu4veckoe Npou3BoaACTBO.



[lonsiTHE O XMMHYECKOM MPOU3BOJACTBE. MHOTrOQYHKIIMOHAIBHOCTh XUMHYECKOIO
npousBojcTBa. OOIIas CTPyKTypa XUMHUYECKOTO MPOU3BOJACTBA. OCHOBHBIC MOJACUCTEMBI
XUMHUYECKOT0 Mpou3BoJcTBA. (OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHThl XHWMHUYECKOTO
MIPOU3BOJICTBA.

KauecTBeHHBIE UM  KOJNMYECTBEHHbIE IIOKa3aTeId XUMHUYECKOTO  IPOU3BOJICTBA!
TEXHOJIOTUYECKHE, SKOHOMHUYECKHE, DKCIUTyaTalluOHHBIE, COLIUaIbHbIE.

1.3. CoipbeBble pecypchbl, BOJa M JHePrusi B XHMHY€CKOM NPOU3BO/CTBE.

Knaccudukanus CbIpbeBbIX pPECYpcOB IO pa3IUYHBIM IpHU3HAKaM — (a3oBoMy
COCTOSIHUIO, TIPOMCXOXKJIEHUIO, HWCTOYHUKAM. MHUHEpaIbHOE ChIphe (PyIbl U TOJIE3HBIE
HCKOIAeMble), OPraHUYECKOe MPUPOJIHOE ChIphe (TOpIOYMEe HCKOMAeMble), PACTUTEIbHOE WU
KUBOTHOE CHIPhE, BTOPUYHOE CHIPhE — MX HCIOJb30BaHWE M MyTH TnepepaboTku. OCHOBHBIE
CrocoObl  TMEPBUYHOW  00pabOTKM  ChIphs  (oOoramieHwe, OYHCTKA, IMOATOTOBKA K
TPAHCIIOPTUPOBKE U mepepadorke). [loHsATHE, CYyIIHOCTP © TPHUMEPHl  YIIyOJICHUS
UCIOJIb30BaHUS CHIPhS, KOMOMHUPOBAHUS TPOU3BOJCTB U KOMIUIEKCHOW NIEpepabOTKH ChIPbSI.

3HaueHUE W HCIIONB30BAHUE BOJIBI B XUMHUYECKHX IMPOHU3BOJACTBAX. VICTOUHWUKH BOJIBI.
TpeboBanust K TEXHOJIOTHMYECKOH W OBITOBOUW Bone. [IpoMblieHHass TOATOTOBKA BOJIBI U
METOJIbI €€ OYHCTKHU OT npumeceir. OCHOBHBIE METO/BI KOHTPOJSI Ka4eCTBAa BOJBI. DKOHOMUS
BOJIONIOTPEOIICHUS B TIPOM3BOACTBE. BOJ00OOPOTHBIE CHCTEMBL.

Buasl W WCTOYHHMKH DSHEPrUM B XHMHYECKOH MPOMBIIIICHHOCTH. MacmraOsl
noTpediieHnss U CcrocoObl yMEHBIIEHUS SHepreThdeckux 3arpar. CyIIHOCTh U MPUMEPHI
pereHepanv M PEKyIlepalud SHEPTHH. DHEPrOTEXHOJIOTHMYECKHE CHCTEMbl. BTOpUYHBIE
SHEPTeTHYECKUE PECYPCHI.

Paznen 2. TeopeTudeckue 0CHOBBI XHMHUYECKHX MTPOIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE onpe/ieJIeHUs] U MOJI0KEHUS.

DU3NKO-XUMHYECKUE 3aKOHOMCPHOCTH XUMHUYCCKHUX HpCBpaH_[CHI/Iﬁ —
CTCXUOMETPUUCCKUE, TCPMOJUHAMHUYCCKUC, KHUHCTUUYCCKUC. Iloka3zaTtenn XHUMHYECKOTO
IIpCBpalICHHA — CTCIICHb IIpCBPaAlICHHA, BBIXOJ IMPpOAYKTA, HUHTCI'paJibHaA n

muddepeHranbHas CeNEKTUBHOCTH, CKOPOCTH PEAKIIUU M MTPEBPAILCHHS PEarcHTOB.

2.2. XuMuyeckue mpouecchl.

Omnpenenenue. Knaccudukanus XMMHYECKUX MPOIECCOB MO PA3IUYHBIM MPU3HAKAM —
XUMHUYECKUM (BHUJ XUMHUYECKON pEaKIUH, TEPMOJMHAMUYECKHE XapaKTEPUCTHUKH, CXeMma
npeBpaleHuii) 1 (pa3oBbIM (YUCIIO U arperaTHoe cocTosiHuE (ha3).

I'omorennslit xumuueckuil npouecc. OnpezneneHue U npuMepsl. BiusHue XuMHUUeCKUX
MIPU3HAKOB U YCIOBUI NMPOTEKaHMsI ITpoliecca Ha ero nokazatenu. CriocoObl THTEHCU(DUKAITIH.

[TonsiTre onTUManbHBIX TeMmiieparyp. ONTUMaIbHbIE TEMIIEpPATypbl AJIi OOpaTUMBIX U
HeoOpaTUMBIX K30~ U SJHIOTEPMUUECKUX PEAKIIHII.

I'eteporeHHsblil (HEKaTATUTHUECKUI) XuMudeckuil mpouecc. OnpeneneHue U NpuMephl.
CrtpykTypa mporecca u ero cocrapisitoniue (crtaauu). Habmogaemas cKOpocTh XUMUYECKOTO
npeBpateHust. O6macTu (pexxuMbl) IPOTEKAHUS MPOLIecca, IUMUTHPYIOLIAs CTaANS.

'eteporennsiii xumMuyeckuii mporecc 'raz (KuAkocTh) - TBepaoe". OOocHOBaHUE,
NOCTPOCHHE M aHajIM3 MaTeMaTH4YecKOM MoJenu [uid peakiuuil ropeHus (Moaenb
"cxxumaromasics cepa’) U TOMOXUMHUYECKON (MoJenb '"C HeB3aUMMOAECUCTBYIOLIUM sAapoM").
Habmrogaemast cKOpoCTh NMpeBpalleHus, BpeMsl MPEeBpaIleHUus] U MyTH MHTEHCHU(DHUKAIUU IS
pa3IUUYHBIX 00J1aCTEN IPOTEKaHUs IIpoliecca.

I'ereporeHHblii XUMUYEeCKUil mporecc '"ra3 (KHIKOCTh) - KUAKOCTh". OOOCHOBaHUE,
MOCTPOCHHE M aHallM3 MaTeMaThiyeckoi Mojnenu. Habmiomaemass cKOpOCTh IpeBpallieHUs U
oOiactu mpoTekanus npouecca. [lyTu nHTeHCUpUKauu A5 pa3InyHbIX PEKUMOB MpoIiecca.

Karanutuueckuit mpouecc. OmnpeneneHue, kiaccupukaus, npuMepsl. ['ereporeHHbIn
KaTajgu3 Ha TBepAOM Karaimuzarope. OOOCHOBaHHE, NMOCTPOCHUE M aHAIU3 MaTeMaTU4ecKOi
MOJIEJIM Ha KaTaJIMTHYECKOW MOBEPXHOCTH U B MOPUCTOM 3epHE KaTainu3aTopa. Habmonaemas
CKOpOCTh TMpeBpallleHuss W o0nacTh mpoTekaHus mnpouecca. CTeneHb MCIOIb30BaAHUS
BHYTpeHHel noBepxHOCTH. [TyTn MHTEHCHUpHUKAIMN KaTATUTHYECKUX MTPOLIECCOB.

2.3. XUMHYecKue peakTopsbl.

OmnpeneneHne W Ha3HAYEHME XMMHMUYECKOTO peakTopa. PeakTopsl B XMMHYECKHX H
HEXMMHMUYECKHUX OTpacisX MpoMblnuieHHOCTH. OO030p THUIIOB XHMHUYECKUX PEaKTOpPOB, HX
CTPYKTYpPHBIE JJIEMEHTHl (pEakLMOHHas 30HA, YCTPOICTBa BBOJAa M BBIBOJA, CMEIICHMS,
pasfesieHns U paclpeesieHns MOTOKOB, TEMJI00OMEHHBIE 3JIEMEHThI), OCHOBHBIE MPOLIECCHI U
SIBIICHUS B HUX.

CucremaTu3zaius MpoueccoB B XMMHUYECKOM pEaKTOpe MO MaclTaly MX MpPOTEKaHHS:
XUMUYECKas peakiusi, XWMHUYECKHH MpoIecc B 3JIEMEHTApHOM O0beMe, NpOIecCh B



PEaKIIMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aMMOCBS3b U MEpapXHUECKasi CTPYKTypa
MaTeMaTUYeCcKol MOJeNH mpolecca B peaktope. [IpumMepsl mporeccoB B pa3iWyYHBIX BHAAX
XUMHUYECKHUX PEAKTOPOB.

Krnaccudukanus npoueccoB B peakTopax Mo pa3IuvHbIM MPU3HAKAM - BH]l XUMHUYECKOTO
mpolecca, OpraHu3alusi MOTOKOB peareHTOB (CXeMa JBIKEHHS PEreHTOB 4Yepe3 pPeakTop,
CTPYKTYpa TOTOKOB B PEAKIMOHHOM 30HE), OpraHu3alisi TEIUIOBBIX IOTOKOB (TEIIOBOM
PEXHUM, CXeMa TeII000MeHa), CTAIlMOHAPHOCTh MpoIecca.

O0ocHOBaHWE © TMOCTPOCHHE MAaTEMaTHYEeCKOW MOJAENU TIpolecca B PeakTopax
Pa3IMYHOTO TUIA KaK CUCTEMbl YPaBHEHUN MAaTEpUAIbHOTIO U TEIJIOBOTO 0alaHCOB HA OCHOBE
JAQHHBIX O CTPYKTYpe MOTOKA, XUMHUYECKHUX MPEBPAILICHUSAX, SBJICHHUSIX MEpPEeHOoca Temia M
BellecTBa M HMX B3auMmozeicTBuu. Cucrematuzanusi M KiIacCH(PHUKALUs MaTeMaTHYeCKUX
MOJEJIEH MTPOLIECCOB B PEAKTOPAX.

N3orepMuueckue mnporeccsl B XMMHUYECKOM peakTope. BimsHue CcTpyKTypbl HOTOKa
(umeanbHOE CMENIEHME U BBITECHEHHE), CTAlMOHAPHOCTU Iipouecca (MPOTOYHBIA U
MEPUOMYECKUIT), TMapaMeTpoB W  YCJIOBUH  MpOTEKaHUs  Ipolecca  (TeMieparypa,
KOHIIEHTpalKs, JaBjeHHe, 00beM pPEaKLHOHHOW 30HbBI, BPEeMs), BHJIa XUMUYECKOW peakluu
(mpoctass u crnoxHas, oOparmmas W HeoOpaThMas) M €€ IMapamMeTpoB Ha MPOQIIIn
KOHIEHTpALM{ U MMOKa3aTeIu mpolecca B peakTope (CTerneHb MpeBpalleHus, BHIXO IPOAYKTa,
CEJICKTUBHOCTh mporecca). OcHOBBI pacdera mpouecca B peakrtope. CorocraBieHue
3¢ (HEeKTUBHOCTH MPOIIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJICISIMHU HUJI€ATHHOTO CMEIICHUS U
BBITECHEHUS.

Hewnsorepmuueckue mnpouecchl B XUMUYECKUX peakTopax. OpraHuszanus TEIJIOBBIX
MMOTOKOB U PEKMMOB B XUMHUYECKUX peakTopax. Pacmpenenenue temMneparypbl, KOHIIEHTpAIUi
U CTENEHH NPEBPALICHUS B PEAKTOPE B PEXKUMAX HJACAIBHOIO CMEUICHUS U BBITECHEHMS,
aanabaTuuyeckoM W C TemtooOMeHOM. CBsi3b TeMIlepaTypbl W CTENEHU TNPEBpAICHUS B
aguabatudeckoM mporecce. ComocraBieHHE € HM30TEPMUYECKUM pexXUMOM. Yucino u
YCTOMYHUBOCTD CTAIIMOHAPHBIX PEXKUMOB B PEaKTOPaX UJI€aTbHOTO CMEIIICHHUS.

2.4. TIpoMbIlLIEeHHBbIE XHMHYECKHE PEaAKTOPbI.

Ha xonkpeTHBIX TmpuMepax MPEeAMETHO PacCMaTPHUBAIOTCS MPOMBIIIICHHBIE PEaKTOPbI
JUISL TIPOBEJIEHHUSI TOMOTE€HHBIX, T'€TEPOT€HHBIX M KATAIUTUYECKUX IPOIECCOB — THIIbI
PEaKTOpOB, KOHCTPYKTUBHBIE XapaKTEPUCTUKU U  OCOOEHHOCTH pekuMa, 00JacTu
WCIIOJIb30BAHMUS.

Pa3nen 3. XuMn4ueckoe npou3BOACTBO, KAK XUMHUKO-TEXHOJIOTHYeCKas CHCTEMA.

3.1. CTpykTypa v onncaHue XUMHKO-TEXHOJIOTHYECKOIi CHCTEMBI.

XUMHUYECKOE TPOU3BOACTBO Kak XMMHUKO-TexHosnorudeckas cucrema (XTC). Ilonsitue
cucteMbl M XTC. CocraB XTC: »sneMeHThl, cBs3u, nOoacucTeMbl. neMeHThl XTC,
KJIaccu(UKaIus o BUAY MPOIIECCOB M Ha3HAaYeHUI0. TexHoorndeckue cBs3u anemMeHToB X TC
(motokm). IlocnemoBarenpHas, mapajuielbHas, pa3BETBICHHAs, MOCIEIOBAaTEIHHO-00BOIHAS
(6aitrmac), oOpaTHas (PELMKIT) TEXHOJIOTHYECKUE CBSA3HU. VX cXeMbl 1 Ha3HAYCHHE.

Omnucanue XTC. Bunsl mogeneit XTC - onucarensHble U rpaduueckue. OnucaTenbHbe
MOJCIM - XHMMHYECKass cXemMa M MmaremMaTudeckas Mojenb. ['paduueckue wmoxpenu -
(GyHKIIMOHATBHAS, TEXHOJOTHYecKasl, CTPYKTypHas U Jpyrue (CHelHallbHbIE) CXEMBI.
Haznauenwue, npuMeHeHNE U B3aUMOCBS3b MOJIETIEH.

3.2. Anamm3 XTC.

IlonsaTtue, 3amaun u pesynbrarel aHanu3a XTC - cocrosane XTC, matepuanbHbI U
TETJIOBOM OaNlaHCBhI, TOKA3aTeIH XMMHUECKOTO ITPOU3BOICTRA.

CgoiictBa XTC kak CHCTEMBI: B3aHMMOCBA3aHHOCTb PEXKUMOB 3JIEMEHTOB, Pa3IMuHe
ONTUMAIbHOCTU BJEMEHTAa OJWHOYHOTO M B CHUCTEME, YCTOMYMBOCTH M CYLIECTBOBAHHE
CTAIMOHAPHBIX PEKUMOB U .

MartepuanpHblii W TEIJIOBOM OamaHchl. MeronMka COCTaBIeHHS W pacuera
MaTepuaibHBIX U TeTIoBbIX OamancoB XTC u ee moacucreM. OCOOEHHOCTH pacdeTa OalaHCOB
B CXeMax ¢ perukiaoM. @opmbl IpeaCTaBICHUS 0aTaHCOB (TaOIUIIbI, TUATPAMMBI U JP.).

MarepuanpHbiii  O6amaHc 11 MAacCOOOMEHHBIX M PEAKIMOHHBIX  AJIEMEHTOB.
Hcnonb30BaHWe CTEXHMOMETPUUYECKUX, TEPMOJAMHAMUYECKUX H MeEK(]Pa3HbIX OalaHCOBBIX
cootHoreHn#. CTeNneHb UCTIOIb30BaHMSI CHIPHEBBIX PECYPCOB.

OHTaNBIHUIHBIN, SHEPTeTUYECKHUH (IO MOJHON SHEPTruu) U dKCePreTUYecKuil OamaHchl 1
KII[. x conocTaBieHue u ucrnoib3oBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Tonstue w 3amaum cuHTe3a XTC. OcHoBHble dTambl pazpadotku XTC. Ponb
MaTE€MaTHUYECKUX U IBPUCTUYECKUX METO/IOB.



OcHoBHBIE KOHIENUMM Mpu cuHTe3e XTC: MNOJHOE HCMIOIb30BAHUE CHIPHEBBIX U
SHEPTeTUYECKUX  PECYpCOB, MHUHHMMH3ALUS  OTXOJOB, ONTHUMAJIbHOE  HUCIOJIb30BAHUE
anmapatypsl. X conepikanue u crocoObl peanuzanuu. KoMOMHMpOBaHHBIE MPOU3BOJICTBA,
COBMEILEHHBIE IPOLIECCHI, BTOPUYHBIE SHEPreTUYECKHE PECYpPChbl, IHEPrOTEXHOJIOTHYECKUE
cucteMsl, nepecrpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOIHbIE MPOU3BOACTBA - UX MOHSITHS,
0CcOOEHHOCTH U IPUMEHEHHE.

OpHOpOIHBIE TEXHOJOTMYECKHE CXEMbI: CHCTeMa pEKYyNepaTUBHOIO TeriooOMeHa,
CUCTEMa pa3/IeJIEHUs MHOTOKOMIIOHEHTHOM cMecH, cCUCTeMa peakTopoB. OCHOBBI MOCTPOEHUS
UX ONTUMAJIBHON CTPYKTYpbI

Pazjnen 4. [IpoMbllIeHHbIE XUMUYeCKHeE TPOU3BOICTBA.

XUMHUYECKHE TPOU3BOJCTBA PACCMATPUBAIOTCS NPEAMETHO KaK peaau3alus U3y4eHHbIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJIOrn4eckux rnpoueccoB 1 XTC, koHUuenuui nocTpoeHus
Bbicok03(pexktuBHOM XTC. OCHOBHOH akIeHT aenaercs Ha (DU3MKO-XMMHYECKHE OCHOBBI
KOHLIETIIMK TOCTPOEHUS TEXHOJOTUYECKOM CXEMbl IPOM3BOJACTBA M €ro IMOJCUCTEM.
[IpousBoacTBo cepHoil KucIOThI. [Ipon3BoacTBO ammuaka. [Ipon3BOACTBO a30THOM KUCIIOTHI.
[IpouzBoacTBO cTUpoOIIa.

Pa3znen 5. CoBpeMeHHbI€ TeHIEHIIUN B PA3BUTHHA XUMHUYECKO TEXHOJIOTHH.

Tekymiee cOCTOSIHUE XUMUYECKON MPOMBIIIJIEHHOCTH B MUPE U TEHACHIIUHU €€ pPa3BUTHUA.
IlepcnekThBHBIE ~ MCTOYHMKM  CbIpb M dHepruu.  Kilacrepuszanmss — XMMHYECKOU
npoMbliieHHOCTH. COBMEIIeHHbIE TTpoLiecchl. [ mOKue U nmepecTpanBaeMble TEXHOIOTHUECKUE
cxeMmbl. HOBblE XHMMHKO-TEXHOJIOTUYECKHE IPOLECCHl M CHOCOObI MOJyYEHUS HPOIYKTOB.

Hanorexnonorus.
4. O0bEM yueOHOI TUCHUTIITHHBI:

Bun yuebnoit paboThl 3E Axap. u.

OO0masi Tpy10€eMKOCTh TUCHUILINHBI 6 216
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHITHS: 2,67 80
Jlexmun 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
Jlaboparopusie padots (JIP) 0,89 32
CamocrosiTejibHas padoTa 2,33 84
CaMocTosATENbHOE U3YyUEHUE PA3JEIIOB JUCIUIIINHbI 2,33 84
Bua konrpous:

IK3aMeH 1 36
KonrtakTHas paboTa — MpoOMeKyTOUHas aTTeCTalus 0,01 0,4
[ToaroroBka K 3K3aMeHy 0,99 35,6

Bun yueOHoit paboTsl 3E Actp. 4.

OO0mas Tpy10eMKOCTb JUCHUIINHBI 6 162
KonTakTHas padoTa — ayqiMTOPHbIC 3aHATHS: 2,22 60
Jlexun 0,89 24
[Tpaktuyeckue 3ausatus (I13) 0,89 24
Jlaboparopusie padoTs (JIP) 0,89 24
CamocrosiTeJibHAs padoTa 2,33 63
CaMocTosTeNnbHOE U3yUEHUE PA3EIIOB JUCLUIIINHbI 2,33 63
Bua konrpoJs:

IK3aMeH 1 27
KonrtaktHas paboTa — MIpOMEKyTOUHas aTTeCTalUs 0,01 0,3
[ToaroroBka K 3K3aMeHy 0,99 26,7

AHHOTanus padoyeil mporpaMMbl 1M CHUILINHBI
«Cucrembl ynpapJjieHHsl XHMHKO-TeXHOJIOrn4eckumu npoueccamm» (b1.65.19)

1. Heab AMCHUILUIMHBI — 1aTh 0Aa30BbI€ 3HAHUS 10 TEOPHH CUCTEM YIPABICHUS XUMUKO-
texHonornueckumu mporeccamu (CY XTII), mpuBUTh HaBBIKM M YMEHHS aHalM3a CBOMCTB
XTII, xak OOBEKTOB YNpPABICHUS M TPAKTHUYECKOTO NPUMEHEHHUS TEXHUYECKUX CPEICTB
YIPaBICHUS.

2.B pesyabTare M3y4YeHHs MCHUILVIMHBI o0Oydawumiics 10 mnporpamme



0akajiaBpHaTa J0JIKeH:

Obaaoams cneyomuMu oouienpogheccuonanb HbIMu KOMIETCHIIUSIMU:

— CMIOCOOHOCTh U TOTOBHOCTH HCIIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHHUIUIAH B podeccronanbroi aesreabHocT (OTTK-1).

3namo:

— OCHOBHBI€ TIOHSITHS TEOPUH YIIPABIICHUS;

— CTaTUYECKUE U JUHAMHUYECKHUE XapaKTePUCTUKH OOBEKTOB yIIPaBJICHHUS,;

— OCHOBHBIE BHJIIBI cucTeM aBTomaruyeckoro ympasieHus (CAY) u  3aKoHBI
peryIpOBaHuUS;

— TunoBble CAY B XMMHUYECKOH IPOMBILUIEHHOCTH;

— METOJIbl ¥ CPEICTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOTHUYECKUX MTaPaMETPOB;

— ycroitunBocTh CAY;

— OCHOBHBIE MOHSTUSI 0 HenuHenHbix CAY, penelHbIx CUCTEMAX,
JIOTUYECKUXAJITOPUTMAX YIIPABJICHUS, aJallTUBHBIX U ONITUMAJIbHBIX CUCTEMAX
YIIpaBJICHHUS.
Ymemn:
— OIpENIeATh OCHOBHBIC CTATHUYECKHUE W JUHAMHUYECKUE XapPAKTEPUCTUKUA OOBEKTOB
YIIPaBIICHHUS;

— BBIOMPATh PALIMOHATBHYIO CUCTEMY PETYIHMPOBAHUS TEXHOJIOTMYECKOTO TIPOIIeCCa;

— olleHuBaTh ycTrouuBocTh CAY;

— BBIOMpATh KOHKPETHBIE TUTIBI TPUOOPOB Jutst qruarHocTHKH X TT1.

Braoemy:

— METO/IAMM T€OPUM aBTOMATUYECKOI'0 PETYIMPOBAHMS, OPTaHU3AMU U PAcy€Ta CUCTEM
ONTUMAJIBHOT'O YIPABIEHUS MPOLECCAMUA XUMUYECKON TEXHOJIOTUU.

3. KpaTkoe coaepxxanue AUCHHIIUHBI

Pazgen 1. OcHOBHble TOHATHSA YNPaBJEGHH XMMHKO-TEXHOJOTHYEeCKUMH
NpoLeccamH.

3HaueHUE aBTOMATUYECKOrO YNPaBICHUs AJI Pa3BUTHS XUMUYECKON IPOMBIIIEHHOCTH.
OcoOeHHOCTH ~ yIpaBlICHUS XUMHYECKUM TMPEANPHITHEM U XHMHKO-TEXHOJOTHUYECKUM
nporeccoM. TexXHUKO-d3KOHOMHUYECKUH 3(deKT BHeApeHHs aBTOMAaTHU3UPOBAHHBIX CUCTEM
ynpaBieHusi. Ponb cuctem ympapieHuss B oOecrieueHHH O€30MaCHOCTH XUMHUYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpyxawomeh cpenbl. OCHOBHBIE TEPMHMHBI W ONPEICIICHUS.
Wepapxuss ympaBienus. OcCHOBHble NpUHLMIBI yrpaieHus. Kriaccuduxamus cuctem
ynpasienus @ynkunonansHas ctpykrypa CAY. IlokazaTenu kauecTBa yrnpaBIeHHUS.

Pa3neua 2. OcHOBBI TEOPHH ABTOMATHYECKOI0 YIIPABJICHHS.

Marematnueckue monenu CAY. Jlnunamndeckue xapakrepuctuku CAY. Mcnonp3oBanue
OTepallMOHHOTO ucuucieHus s ananuza CAY. TunoBsie TuHaMHYECKUE 3BeHbs. BpeMeHHbIe
U YaCTOTHbIE XapaKTEPUCTUKU. OKBUBAIECHTHbIE MpPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
YcroluuBocth nuHelHbIX CAY ¢ oOpatHO# cBs3bro. Knaccudukanus u OCHOBHBIE CBOMCTBA
O00BEKTOB ympaBieHHs. MeToabl onpeseneHuss CBOMCTB 0OBEKTOB ympaBieHUs. OCHOBHBIE
3aKOHBl PEryJIMpOBaHMsS. PeryiasToppl Ha OCHOBE HCKYCCTBEHHBIX HEHWPOHHBIX CETEH.
[MudpoBele U poOacTHbIE CUCTEMBbl YOpaBieHHs. BbpiOOp 3akoHa peryaupoBaHHUs U
ONpEeIETICHUE ONITUMAIIBHBIX ITAPAMETPOB HACTPONKH IPOMBIIIJIEHHBIX PETYISATOPOB.

Pa3znean 3. U3mepeHne TeXHOJIOTHYECKHX MapaMeTPOB XHMHKO-TEXHOJIOTMYeCKOIo
npouecca.

I'ocynapcTBeHHass cucTeMa NPOMBIIUICHHBIX NPHOOPOB M CPEACTB aBTOMATH3AIHH.
OcCHOBHBIE TEpMHHBI M OIpENENeHUs MeTpojoruu. Mertoael wu3MepeHui. Cpencrtsa
U3MEPUTEIIBHON TEXHUKH, HMX CTaTUYECKME W JAMHAMH4Yeckue cBoicTBa. IlorpemHnoctu
m3meperuii. CrocoOwl niepeaaun nHdopmauu Ha paccrosiaue. Opranuzamus TUCTAaHIIMOHHON
muarHocTuku XTII. M3MepeHHe OCHOBHBIX TEXHOJIOTMYECKMX IapaMeTpPOB: JaBJICHMUS,
TEMIIEPaTyphl, paCX0/1a U KOJMYECTBA, YPOBHS KUIKOCTH M CBHITYYMX MaTe€pUalOB, COCTaBa U
(U3NKO-XUMHUYECKUX CBOWCTB BEILIECTB.

Pazgen 4. OcHOBBI NPOEKTHPOBAHUSI ABTOMATHYECKMX CHCTEM YNpPaBJIeHHUS
XHMHUKO-TEXHOJOrHYeCKUMHU IPOLEeCCAMHU.

Ocob6ennoctu  ynpasiaenus XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOIMYECKHX
MapaMeTpoB: pacxoja, AaBlIeHUs, Temreparypsl, ypoBHs, pH. Texuuueckue cpeacta CAY.
OCHOBHBIE PA3HOBUIHOCTH YIPABJSIIOIIMX YCTPOMCTB. THIBI, XapaKTEPUCTUKH U PACUET
VCTIOJTHUTEJIBHBIX MEXaHU3MOB U PETYIHPYIOLINX opraHoB. OdopMieHrne NPOEKTHOTO 3a1aHus
Ha aBTOMATHU3ALMI0 TEXHOJIOIMYECKOro Iporecca. BbiOOp Todek H3MEpeHHus, KOHTPOJI,
VIOPaBISIEMBIX ITapaMETPOB UM VIPABIAOIINX Bo3nercTBuil. CTaHmapThl U YCIOBHEBIE



o0o3HaueHus it texHoiornueckux cxeMmM. OcuoBHbIe cBeneHuss 00 ACY TII B xuMuueckon
npoMbiiieHHocTH. [Ipumepsr ACY TII B xumMuueckoil npoMbIIIeHHOCTH. OCHOBHBIE BBIBOIBI

no kypcy. CoBpemennbie TeHaeHIuu B pazsutuu CY XTII.

4. O0bém yueOHOM JUCHUIJIMHBI:

By yueOHo# paboThI 3E Axap. 4.

OO01mas TPy10€eMKOCTh THCIHUTLIHHBI 5 180
KonrakTHasi padoTa — ayiuTOpHbIE 3aHATHS: 1,33 48
Jlexmun 0,443 16
[Ipaxtrueckue 3ausatus (I13) 0,443 16
Jlaboparopusie padoTs (JIP) 0,443 16
CamocrosiTejibHas padoTa 2,67 96
CamocrosiTenbHOE U3yYeHUE PA3/IeIIOB TUCHUTLITUHBI 2,67 96
Bun xonrpoJis:

IK3aMeH 1 36
KonraktHas paboTa — MpoOMEKyTOUHas aTTEeCTALUs 0,01 0,4
[ToaroroBka K SK3aMeHY 0,99 35,6

Bun yuebnoit pabotbl 3E Actp. 4.

O01mas TPpy10eMKOCTh JUCHHUIINHBI 5 135
KonrTakTHasi padoTa — ayIMTOpPHbIE 3aHATHS: 1,33 36
Jlexkun 0,443 12
[Tpaktuueckue 3anstus (I13) 0,443 12
Jlaboparopusie padots (JIP) 0,443 12
CamocrosiTe/ibHas padoTa 2,67 12
CamocTrosiTeIbHOE U3yUeHNE PA3/IeIIOB TUCIUTITUHBI 2,67 72
Bua konTpoJs:

IK3aMeH 1 27
KonTakTHas paboTa — mpoMexyTOouHas aTTeCTalus 0,01 0,3
[ToaroroBka K sK3aMeHY 0,99 26,7

AHHOTanus pado4eil NporpaMMbl JTUCHHUILINHBI

«OCHOBBI 5)KOHOMHUKHU U ynpasjeHus npoussoacrsom» (b1.B.01)

]_IGJ'IB AUCHUILUIAHEBI - MOJIYYCHHUE CUCTCMbI 3HAaHUH 00 SKOHOMUUYECKHX 3aKOHOMEPHOCTAX
(I)YHKI_[I/IOHI/IPOBaHI/ISI MMPOMBIINIJICHHOT'O IMPONU3BOACTBA B CUCTEMC HaHHOHaHBHOﬁ OKOHOMHKH,
(1)0pMI/IpOBaHI/I€ 9KOHOMHYECKOI'0 MBIIJICHUA W HCIIOJIB30BAHHUE TMOJTYYCHHBIX 3HAHUH B

HpaKTHqCCKOﬁ ACATCIIBHOCTH.

B pesynapraTe m3ydeHHs AMCIHUIUIMHBI OOyYarouIuics 1Mo MporpaMMme OakajiaBpuara

JOJIKCH:

O6J'IaI[aTI> CICAYIOIIUMHU KOMIICTCHIIUAMMU:

OO111eKyNbTYPHBIMHU:

CIIOCOOHOCTh MCHOJIb30BaTh 3HAHUS OCHOB JKOHOMUKHM B pa3JIMYHBIX cdepax

xusHenesTensHocTH (OK-3).
[TpodeccnonanbHBIMH:

CIOCOOHOCTh aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAINI0, To0HUpaTh 000py10BaHuUE,
TOTOBUTH 3asBKU Ha MpHOOpeTeHne u peMoHT obopynoBanus (I1K-9).

3name:

OCHOBLI 5 KOHOMHKHU B PA3JIMIHBIX C(bean KHU3HCACATCIIbHOCTH, MCTOIbI pa3pa60TKH
OINCPATUBHLIX U MPOU3BOACTBCHHBIX IIJIAHOB; MCTOABI U CIIOCOOBI OILJIATHI Tpyaa,

Ymemy:

COCTAaBJIATH OTYETHI I10 BBHIITOJIHEHNIO TEXHUYCCKUX SaﬂaHHﬁ;

TOTOBHUTb HCXOAHBIC JaHHBIC

JIA

BbIOOpa u

000CHOBaHUA

HAaYYHO-TCXHUYCCKUX U OPTraHU3aAIIMOHHBIX peI_I_IeHI/Iﬁ Ha OCHOBC DKOHOMHYCCKOT'O aHaJIku3a,

pa3pabaTeiBaTh  ONEpaTHBHBIC
MOJpa3/IeJICHH;
Braoemso:

IIJIaHbI

pabot

NEPBUYHBIX

IMPOU3BOACTBCHHBIX

MCTOAaMU W HWHCTPYMCHTAMH MPOBCACHUA JKOHOMHUUYCCKOIO aHaJIM3a 3arpar U
PE3YIBbTATOB ACATCIBHOCTU MMPOU3BOACTBCHHBIX Honpaz.neneHHﬁ;




MHCTPYMEHTAMM IIJIAHWUPOBAaHUS W BBIIOJHEHHS MEPONPHUATHH II0 IPOU3BOJACTBY
MIPOIYKIIHMH.

3 Kparkoe copepkaHue JUCHUTUTUHBI

Monyns 1. Beenenune. OCHOBBI ppIHOYHON YKOHOMUKH

DKOHOMHUYECKHE NOTpeOHOCTH, Omara U pecypchl. OOILIECTBEHHOE MPOU3BOACTBO H
HSKOHOMHYECKHE OTHOLIEHUs. [Ipon3BOICTBEHHbIE BO3ZMOXKHOCTH OOIIECTBA M S3KOHOMHYECKHH
BbIOOp. KpuBas mpom3BOACTBEHHBIX BO3MOXXHOCTEH. 3akoH yOBIBaloOUIeld MpeaeabHOI
1oJIe3HOCTUM. TpaguuuoHHas 3KoHOMHYecKas cuctemMa. CoOCTBEHHOCTh: ()OpMBI U IYTH UX
npeoOpa3oBanus. PbiHOUHBI MexaHM3M crnpoca u  npemnoxeHus. CoBepiieHHas U
HECOBEPUICHHAs KOHKypeHIU. CyIIHOCTh U yCJIOBUS BOSHUKHOBEHHUS PhIHKA. BUIIBI pBIHKOB U
ux crpykrypa. @yHkuuu pelHKa. ToBap u ero cpoictBa. CIpoc U NPEAJIOKEHHWE Ha pBIHKE.
Ilonsatue «dnactuuHOCTEY. COBEpLICHHAs M HECOBEPUICHHAs KOHKYpeHUMH. MoHomosus.
Onurononus. IloHsATue HaIMOHAIbHOW SKOHOMMKH, OCHOBHBIE MaKpO3KOHOMHYECKHE
nokazarenu. [lorpebnenus u cOepexenus. IlpousBoacTBo, OOMEH U pacHpezeieHHE.
[Torpebnenue, cOepexeHHe, HWHBECTUIIMM TOBapoB H yciyr. dunaHcoBas cucrema u
¢buHaHcoBas noauTHKa oduiectsa. Hanoru u Hanorosas cucrema.

Monaysb 2. DKOHOMHYECKHE OCHOBBI YIIPABJICHUS IIPOU3BOJICTBOM

[Ipennpusitie Kak CcyOBEKT pBIHOYHOIO XO3AHCTBA. ODKOHOMHYECKHE 3aKOHBI M
0COOEGHHOCTH MX TMPOSBICHUS Ha npeanpusTud. Ponp  crenuamucra XUMHYECKOH
npoMblieHHocTy. Ilpennpustue B cucreMe pbIHOYHOM 3KOHOMUMKH. [Ipenmpustue — kak
CyOBeKT W OO0BEKT NPEANPUHUMATEIBCKOW JACSATEIBHOCTH. 3aKOoHOJaTelabHas 0aza
IIPEANIPUHUMATEIBCKON AeATeNbHOCTH. HOpMaTHBHO-NIPAaBOBBIE aKThI, PErIAMEHTUPYIOLIUE
NESTeNbHOCTh Ipeanpusitus. OpraHu3alliOHHO-IPAaBOBblE (OPMBI MPEANPUHUMATEIBCKON
NesTeIbHOCTH M KpUTepuu HUX BblOOopa. DopmMbl cOOCTBEHHOCTU. BHemHSs M BHYTpPEHHSA
cpena mpeanpusaTHi. MaTtepuanbHO-TeXHUYecKass 06a3a mpou3BojcTBa. ChIpheBast U TOILTUBHO-
sHepreruyeckas 0aza XHMMHUYECKHX Mpou3BOJACTB. IIpow3BoiacTBeHHas mporpaMma u
IIPOM3BOJICTBEHHAs] MOILHOCTh nIpeanpustus. KauecTBO U KOHKYpPEHTOCIOCOOHOCTh
IPOAYKIMH. DKOHOMUYECKOe 000CHOBaHME BBIOOPA ChIpbA M TOIIMBA. PecypcocOepexkeHue.
AnbTEepHATUBHBIE HUCTOYHUK CbIpbS U DJHEPruUM. MarepuajbHO-TEXHUYECKHE PECYPCHI
npeanpusatis. OCHOBHbIE MPOM3BOJCTBEHHbIE (OHIBI XMMHUYECKHX MPEANpPUATHH: MOHATHE,
knaccudukanuss u CcTpykrypa. [loHsTHE M CTpyKTypa, W OIEHKAa OCHOBHBIX CPEJICTB.
[Toka3zaTenu MCIOJIb30BaHHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (OHI0B. M3HOC N amopTH3auus, U
olleHKa A3 (EKTUBHOCTH  HCIOJIB30BAHMSI  OCHOBHBIX  IPOM3BOACTBEHHBIX  (DOHJIOB.
BocnponsBoacTBo ocHOBHBIX cpencTB. OOOpOTHBIE Cpe/CTBA MPENNPUATHS: OHATHE, COCTAB
u cTpykTypa. ctounuku hopmupoBanus 000poTHBIX cpenctB. O6opauynBaeMOCTh 0OOPOTHBIX
cpeactB. MarepuanpHple 3amackl Ha MNpeAnpuaATHd. TpynoBble pecypebl NPEANpUSATHS.
[lepconan npeanpuatus U €ro CTpykrypa. DPQGEeKTHUBHOCTh HCIOJB30BaHUS IEpCOHana U
pabGouero BpemeHu. IIpon3BoauTensHOCTh TpyZa U omuiata Tpyaa. Opranusanus 3apaboTHOM
aThl Ha npeanpusatud. I[Ipon3BOIUTENBHOCTh TpyAa: MOHSTHE, IOKa3aTeld U METOMAb
u3Mepenus. MHnuBuayanpHas U OOIIECTBEHHAs IPOU3BOAMTENBHOCTh TpyAa. PeszepBbl u
(hakTOpbI NOBBIIIEHUS IPOU3BOAUTEIBLHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIIAThl Tpyaa
Ha IPEIIPUATHH.

Monynb 3. TeXHUKO-9KOHOMUYECKUH aHaIH3 WHKEHEPHBIX PEIICHHUH

Jloxonpl W pacxojpl Ha MPOM3BOJACTBO, U PEATU3ALUI0 MPOAYKIHMH IPEANPUATHS.
W3nepkKu TNpPOU3BOJACTBA NPOAYKIMH (Ce0eCTOMMOCTB), MNpPUOBLIb, PEHTA0EIbHOCTh U
neHooOpazoBanue. lloHATHe 3aTpaTbl Ha MPOU3BOJICTBO U PEATU3ALUIO  MPOTYKIUU
(cebecroumoctb). Buasl u 3HaueHwe kinaccupukanuu 3atpar. CTpykTypa 3aTpaT Ha
MIPOM3BOJICTBO M pEATH3ALUI0 MPOAYKIHH. TEeXHHUKO-3KOHOMHUYECKUN aHaliu3 WHKEHEPHBIX
pemennii. OcoOeHHOCTH pacyeTa 3aTpaT Ha IMPOM3BOACTBO W pealu3allfio MPOIYKLUUHU B
KOMIUIEKCHBIX TMpou3BoAcTBaX. (OCHOBHbIE MyTH CHIDKEHHUS 3aTpaT Ha MPOU3BOJICTBO
npoaykiuu. Jloxonsl npeanpustus. [loHsaTue npubbUM U 10X0/a MPEANPUATHS, METOJIBI HX
pacuera. PentalOenbHOCTh, €€ BHABI M MeTOAbl pacuera. [lyTH mMOBbINIEHHS NPUOBUIM U
peHTabenbHOCTH Ha mnpeanpusaTusx. lleHooOpa3oBanume M 1ieHOBas mnonutuka. llena Ha
MPOJYKIMIO M NPUHLUIBI LIeHooOpa3oBaHus. Bunpl nen. CTpykTypa I€HbI, CHCTEMa IIEH.
B3aumocsi3u 1neH u wusnepxkek. lleHoBas mnonutuka. Pa3paboTka 1E€HOBOI cCTpaTerum.
OUHAHCOBO-KPEIUTHBIE OTHOLICHUS MPEINpUSITHA M cucTeMa Hajgoroobnoxxkenus. [lonstue,
COCTaB M CTPYKTypa (uHaHCOB npeanpustus. llpuHiuunsr HanorooGnoxenus. Hamoru u
IUIaTEXH, YCTAHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BHJIbl, CTABKH, OOBEKTHI HAJIOTOO00I0KEHU U
CPOKH YILIAThI HAJIOTa B OFO/IKET.

4. O6beM yueOHOM TUCIUTUTMHBI



. B
Bunsl yueOHOI paboThI SACTHALX B
empy| AKAACM:
ax qacax
OO01mmast Tpy10€MKOCTh TUCIUIUIMHEI 10 Y4eOHOMY TUIaHY 4 144
KonrakrtHas padora (KP): 0,9 32
Jlexuunu (Jlek) 0,45 16
[Mpaktuueckue 3anstus (I13) 0,45 16
CamocrositensHas padota (CP): 2,1 76
By koHTpOIIS: 9K3aMeH 1 36
KonrtakTHas paboTa — MpOMEKyTOYHAs aTTECTAIIHS 0,4
[ToaroroBka k sK3aMeHY. 35,
Bu uTOroBOro KOHTpOJIS: OK3
MeH
Bunel yue6HOI pabOThI B B
3aYETHBIX act
OHOM.
eIUHU qac
ax X
OO011ast TpyA0EMKOCTh TUCIUILIMHBI [10 YI€OHOMY IIaHy 4 108
KonrakTtnas pa6ora (KP): 0.9 24
Jlexuunu (Jlek) 0,45 12
[Ipaxtuueckue 3anstus (I113) 0,45 12
CamocrositensHast padota (CP): 2,1 S7
Buj koHTposs: 9K3aMeH 1 27
KonTakTHas paboTa — mpoMexyTOo4Has aTTeCTalus 0,3
[ToaroroBka K sK3aMeHy. 26,
Bu uTOroBOro KOHTPOJIS: OK3
MEH

AHHOTaNuA padoyeil MPOrpaMMbl IMCHHUILIHHBI
«IIpaBoBenenue» (b1.B.02)

1. [enu AUCUMIUTUHBL:

—  OBIIQJICHHWE OCHOBAMH MPABOBBIX 3HAHUI;

—  ¢opmMupoBaHUe MPaBOBOM KyIbTYPbl aKTUBHOTO, 3aKOHOTIOCTYIITHOTO TPa)IaHUHA.

2. B pesynbrare n3yueHus AUCHUILTUHBI OaKanaBp JOJDKEH:

Ob6nagats cienyrommmu oomekynbTypHbiME (OK) KoMneTeHIuaMu:

- CIOCOOHOCTBIO UCIIOJIb30BATh OCHOBHI MPABOBBIX 3HAHUN B Pa3IMUHBIX chepax
nesrenpHocTH (OK-4);

- TOTOBHOCTHIO M3y4YaTh HAYYHO-TEXHUUYECKYIO HH(POPMAIUIO, OTCUYCCTBCHHBIN 1
3apyOeKHBIN OMBIT o TeMaTuke uccienosanus (I1K-20).

3namy:

—  OCHOBBI POCCHICKOW TPaBOBOM CHCTEMBI W POCCHICKOTO 3aKOHOAATEIhCTBA,
OCHOBBI OpraHm3ali U (PYHKIHOHUPOBAHUS CYACOHBIX M WHBIX MPABONPUMEHUTEIBHBIX U
MIPABOOXPAHUTEIIEHBIX OPTaHOB;

— TpaBOBbIE UM HPABCTBEHHO-dTHYECKHE HOPMBI B cdepe mnpodhecCuoHaTbLHOMI
NeSITeNIbHOCTH,

—  TPaBOBBIC HOPMBI, PETYIHPYIOIINE OTHOIICHHE YEIOBEKa K YEeIOBEKY, OOIIEeCTBY,
OKpY>Karollen Cpeae;

—  TIpaBa W 00S3aHHOCTH IPaKIaHIHA,

—  OCHOBBI TPYIOBOTO 3aKOHO/IaTEIHCTBA,

—  OCHOBaMH XO3HCTBEHHOTO TpaBa.

—  TIpaBOBBIC aCHEKTHI MPO(EeCCHOHATBLHOM 1A TEIBHOCTH.

Ymemy:

—  HCIOJIb30BaTh JTHYECKHE U TMPABOBBIE HOPMBI, PETYIHUPYIOIMIUE OTHOIICHUE
YeJoBeKa K 4YeNIOBEKY, OOIIEeCTBY, OKpYXKarolleld cpele, MCIONb30BaTh MpaBa W CBOOOIBI
YeJI0BEeKa U IPaXKIaHWHA MPHU pa3padOTKe COUAIBHBIX IPOCKTOB;



—  UCIOJIB30BaTh U COCTABJIATh HOPMATHBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSIIHECS
K Tpo(QecCHOHANBbHOM  JAEATENBbHOCTH, MPEANpPUHUMATh  HEOOXOAMMBIE  Mephl K
BOCCTAHOBJICHUIO HapYyILIEHHBIX MPaB;

—  pealM30BbIBaTh IpaBa M CBOOOJBI YeJIOBEKAa M I'pa)IaHMHA B PA3IMUYHBIX chepax
KHU3HEIEATEIbHOCTH;

—  J1aBaTh HPAaBCTBEHHYIO OLIEHKY KOPPYIIIUOHHBIM ITPOSIBICHUSM.

Braoemy:

MOJyYeHHBIMH TPABOBBIMH ~ 3HAHUSMHU B NPO(GECCHOHATBHONW U MHBIX cdepax

NEeSATEIbHOCTH.

3. Kparkoe cogepxanue TUCIHUIUIAHBIL:

[lonsitTue u npusHaku rocynapcrsa. Popmbl rocynapcrBa. OyHKIUU TOCyJapcTBa.
[lonsTre u npusHaku npaBa. OCHOBHBIE IPABOBBIE CUCTEMBI COBpeMEHHOCTHU. [loHsATHE U BUABI
HUCTOYHUKOB MpaBa. OrpenencHue 3aKOHAa M IOJ3aKOHHBIX akToB. JlelicTBME HOPMAaTHBHBIX
MPaBOBBIX AaKTOB BO BpemeHu. OOpaTHas cuia 3akoHa. [loHsATHE NPaBOBBIX HOPM, HX
crpykrypa. Cucrema npasa. YactHoe u myOandHOe TpaBo. MaTepuaibHOe U IpoleccyalbHOe
npaBo. [IpaBooTHOIIEHHE: 00BEKT, CYOBEKT U ColepKaHHe MpaBooTHOmEHUH. KOpuandyeckue
(daxTel. KoncTutyius — ocHoBHOM 3akoH Poccuiickoit @enepannu. denepaTuBHOE yCTPOHCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB M NpUHIMN pasneneHus Biacted B PD. [lousarue
rpaxnaancTBa. [lpusHanue, coOmoeHUe, 3alIUTa PABHBIX MPaB KEHIIUH U MYXYHH Kak
OCHOBHAs 00513aHHOCTH TOCY1apCTBA.

[TonsTre u mpeamMeT aIMUHUCTpAaTUBHOTO MpaBa. OOmas xapakrepuctuka Koxekca PO
00 aIMUHHCTPATUBHBIX MPABOHAPYIICHUSAX. AJIMHHUCTPATHBHBIC MPABOHAPYIICHUS: TIOHITHE
U TpuU3HaKU. AJMHHHUCTPAaTHBHAas OTBETCTBEHHOCTb: NOHATHE W npuHuunbl. [loHsTue,
MIPU3HAKU U BUJbl aJMUHUCTPATUBHBIX HakazaHui. [loHsATHME M IpenMeT yrojoBHOIO IpaBa.
VYronoBHas OTBETCTBEHHOCTb: MOHATHE, OCHOBAaHUWE BO3HUKHOBeHUs. [loHsATHE mpecTymieHus:
npusHaku, cTpykrypa. CocraB npectyrienus. Coydactue B npectymieHnd. OOCTOATENbCTBA,
HCKIIIOYAIOUIME TPECTYNHOCTh JAesiHuA. [loHsThe, menu W BUABl HaKa3aHUW. YTOJOBHas
OTBETCTBEHHOCTh 32 COBEPIICHHE IMPECTYIJICHUNA. YCIIOBHOE OCYKICHHE, OCBOOOXKIEHHE OT
yrOJIOBHOM OTBETCTBEHHOCTH. lIpenMer W OOBEKT KPUMHUHAIMCTUKH. MeToabl U 3adauu
KpUMHHATHCTUKU. [loHSATHE KpUMHHAIMCTHYeCKOH wuaeHTHu(uKanuu. OOBEKTHl W BHIBI
KPUMHHAJIUCTUYECKOU UICHTH(PUKAIUH. Kpumnnanucruueckas TEXHUKA.
KpuMunanucrtuyeckas TakTUKa.

DKOJI0TrM4ecKoe MpaBo: MOHIATHE, MPEAMET METOJ U HUCTOUYHUKH 3KOJOTMYECKOIrO MpaBa
P®. Tlonatne, BUABI U CTPYKTYpPA 3KOJIOTMYECKUX IPABOHAPYLIEHUH, OTBETCTBEHHOCTh 3a UX
COBEPILECHHUE.

[Tonstue nudopmanuu. OTBETCTBEHHOCTh 3a HapylEHUE 3aKOHOJATENIbCTBA O 3alllUTe
uHpopmanuu. l'ocymapcTBeHHass TailiHa: TIOHATHE, 3alllUTa, IPABOBOE pEryIMPOBAHUE
roCy/lapCTBEHHOM, ciy:)keOHOW W uHOM wuHopmauuu. KoHpuaeHuuanbHas uHpopmanus:
MIOHATHE, BUBI U 3AIMTA. 3alUTa IEPCOHAIBHBIX JaHHBIX IPAKJaHUHA.

IlonsaTe, mnpeamer © MeTOX TIpaxaaHckoro mnpasa. IloHATHE TrpakgaHCKOro
MpaBOOTHOLIEHUs, ero  cnenuduka. CTpykTypa TIpakJaHCKOTO  MPaBOOTHOIICHUS.
IIpaBoseecriocoOHOCTh CyOBEKTOB TPAXKAAHCKOTO MPABOOTHOIIEHHS. ['paxiaHe KaK CyObeKThI
rpaxaaHckoro nmpaBa. Pusznueckue U IOPUIMYECKHE JIMIA: TOHATHE, MPHU3HAKH,
knaccupukanus. FOpunnueckue ¢axtol. [IpaBo codctBeHHOCTH. [loHATHE aBTOPCKOTO IMpaBa.
[lonstne mnarenTtHoro mpaBa. llonstue wuHTEMNEKTYanpbHOM cobctBeHHOCTH (MC) W
uckimountensHoro  mpaBa.  Kmaccuduxamms  HMC.  Cucrema  mpaBoBOM  OXpaHbl
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX MPaB.

[Tonatue xo3siicTBeHHOro (MpeArpUHUMATENBCKOr0) mpasa. [Ipeamer xo3sicTBEHHOTO
(mpeanprUHUMATENBCKOT0) TpaBa, MPU3HAKH, METOJbI MPAaBOBOro peryiaupoBaHusd. [lonsTue
XO35IIICTBEHHOM W NPEANPUHUMATENIBCKON AEATEIbHOCTH.

[IpaBoBOe perynupoBaHue CEMEIHBIX OTHOIIEHUH. 3aKI0ueHNe U MpeKpalieHue opaka.
[IpaBa u oOs3aHHOCTM poauTeneit u jaereil. AnuMeHTbl. DopMbI BOCTMTaHUS JETEH,
OCTaBIIUXCs O€3 MOMEUYEHUs! POJUTEICH.

IIpenMer u Merox TpyaoBOro ImpaBa. TpyadoBOW JOroBOp: TIOHSATHE, CTOPOHBI,
coJiepKaHue.

Pabouee Bpems. Bpems otnbixa. TpynoBsie criopsl. JuciuminHa Tpya.

Ilonstne m ucroxkum koppynuuu. HopmartuBHoe omnpeneneHune koppynuuu. [IpudmHbI
pacnpocTtpaHeHus: koppynuuu. Hakaszyemble n HeHakazyemble GopMmbl Koppynuuu. CKpbITbIE
(;matentHbIe) Qopmbl Koppynuuu. DOpMbI KOPpPYNUUHU-TIpECTyIICHUS. POpPMBI KOPPYIIMHU-
npoctynka. dopmbel moauTHYeCKON Koppyniuu. HopmaTuBHBIE TpaBOBBIE aKThl B cdepe



MPOTUBOACUCTBUSL Koppynuuu. PDenepanbHblii 3akoH oT 25.12.2008 No 273-®3 «O
MPOTUBOACHCTBUU KOPPYIIIUI.
4. OObeM yuyeOHOU TUCITUTUTMHBI

Bunpr yue6HO# paboThI B B
3aYeTH | aKaJeM.
bIX EAMHUIIAX | Hacax

OO01mmast Tpy10€MKOCTh TUCIUIUIMHEI [0 Y4eOHOMY TUIaHY 3,0 108
AyIHUTOpPHEIC 3aHSITHS: 0,9 32
Jlexuuu (JI) 0,45 16
[Ipaktrueckue 3ausatus (113) 0,45 16
CamocrositensHas padota (CP): 2,1 75,8
KoHnrtakTHas camocTosTenbHas pabota 0,2
CamocTosTenbHOE U3yUEHHUE PA3/ICIOB IUCIUTLTUHBI 75,8
Bun koHTpoOIIS: 3a4eT / SK3aMeH 3a4er
Buapl yue6HO# paboThI B B

3a4eTH | acTp
BIX €JUHHUIIAX | OH.

qaca

X
OO01mmas TpyI0eMKOCTh TUCITUTUIHHEI [0 YIeOHOMY TUTaHY 3,0 81
AyIUTOpHBIC 3aHITHS: 0,9 24
Jlexumnm (JI) 0,45 12
[Ipaxtuueckue 3anstus (I113) 0,45 12
CamocrosrensHas padora (CP): 2,1 56,85
KonrakTHast camocTosTenbHas pabora 0,15
CamocTosaTenbHOE U3ydeHHUE PAa3/IeIOB AUCIUTLTHHBI 56,85
Bun koHTpOIIS: 3a4eT / dK3aMeH 3a4er

AHHOTanus pado4eil NporpaMMbl TUCHHUILINHBI
«Ixkoaorus» (b1.B.03.)

1 Henp aucuumunsbl «KOJIOTHs» — CPOPMUPOBATH Y CTYJAEHTOB IMPEJICTABICHHE O
COBPEMEHHBIX KOJIOTMUECKUX MpodiieMax, 0 PU3NKO-XUMHUYECKUX MPOLECCcax, MPOTEKAIOIIUX
B PA3JINYHBIX KOMIIOHEHTAX OKPYXKAIOLIEH Cpellbl U O CTEINIEHH aHTPOIIOI€HHOIO BO3ACHCTBHS
Ha 3T MPOILECCHI; BBIPaOOTaTh y CTY/IEHTOB HAaBBIKM CHUCTEMHOIO MOJXOJa K M3YYEHHIO U
pPEIICHUIO  DKOJOTMYECKMX  MpoOJieM, BO3HUKIIMX B  pe3ylbTaTe MPOMBIIIJIEHHO-
XO3SIICTBEHHOM JESITEIbHOCTH 4YeJIOBEKa, Pa3BUTh MBILIUICHHUE, IO3BOJISIONIEE IPAaBUIBHO
OLIEHUBATh JIOKAJbHbIE W OTJAJEHHbIC TIOCIEJACTBUS TNPUHUMAEMBIX PpEIIeHUuN i
OKPY’KaIOIEH Cpeibl U YEIIOBEKA.

2 B pesynbrate u3ydeHHs QUCHUTUTMHBI 0OYUYaIOMIMIACS 1O TporpamMme OakaiaBpuara
JIOJKEH:

OO6manate ciaeayOMUMHA KOMIETEHITUIMU:

- TOTOBHOCTHIO MCIIOJIb30BaTh 3HAHHUsS O COBPEMEHHOM (PM3NYECKOH KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BeUIecTBa JUIsl MOHUMAaHUs
OKpyXaromiero mupa u sisneanii npuposst (OI1K-2);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHMS O CTPOCHUU BEILIECTBA, MPUPOJE XUMHUUYECKON
CBSI3U B PA3JIMUYHBIX KJaccaX XUMHUYECKUX COEAMHEHHH /1 HOHUMaHMs CBOMCTB MaTepHajioB
U MEXaHU3Ma XMMHUYECKHX MPOIECCOB, MPOTEKAOMIMX B okpyxatorieM mupe (OI1K-3);

- CIOCOOHOCTHIO MPUHUMATh KOHKPETHbIE TEXHUUYECKHUE pelleHus MpH pa3zpaboTke
TEXHOJIOTUYECKHUX MPOLECCOB, BBHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C YYETOM
IKOJIOTMYECKUX TocieaAcTBHi ux npuMeHenus (I[1K-4).

3uame:
J OCHOBHBI€ 3aKOHBI 0011IE IKOJIOTUH;
. 3aKOHOMEPHOCTH CTPOEHHUS U (PYHKIMOHUPOBAHUU OHOCHEPBI;
J COBpPEMEHHBIE IKOJIOTUYECKUE MTPOOIIEMBI;
[ ]

OCHOBBI PAIMOHATIBHOTO MPUPOAONOJIb30BAHUS;
o OCHOBHBIC ITPUHIIUIIBI 3alIIATHI HpI/IpOZ[HOfI CpeAabl OT aHTPOIMOTI'CHHBIX
BO3JCHCTBU;




e  cTpoeHHEe OCHOBHBIXTeochep 3emin "
OCHOBHBIC (DH3MKO-XMMHUYECKHE TPOIECCHI, POTEKAIOIINE B HUX;
o OCHOBHBIC TIOHATHUS Y TIPUHIIAITHI KOHIICTIIIUM YCTOHYNBOTO Pa3BUTHS,

. OCHOBHBIEC CBEJIEHUS O MIOOANBHON MpoOIeMaTuKe, MPUPOJAHBIX pecypcax,
TUTAHETAPHBIX TPAHUIAX, aHTPOIIOTEHHOM BO3ICHCTBUU Ha OKPYIKAIOIIYIO CPE/TY,yIIPaBICHUN
KayecTBOM OKPYKAIOIEeH Cpebl;

. IIPUHLUIIBI 3€JICHONM XUMHH;
ymemn:
SIIPUMECHATH IIOJYYCHHBIE 3HAHWs JUIl OLCHKUM COCTOSIHMS OKpYXKaroueu
Cpebl Y pallMOHAJIBHOTO UCIIOJI30BAHUS IIPUPOIHBIX PECYPCOB;

®UICTIOJIB30BATh CETEBBIC KOMITBPIOTEPHBIC TEXHOJIOTMH W 0a3bl JaHHBIX JUISl PEIICHUS
KOHKPETHBIX SKOJIOTUYECKUX MTPOOIIeM;

6nademy. TIOHATHUWHBIM anmapaToM B OOJAacTH OOIIEH SKOJIOTHUH, PAMOHAIBHOTO
WCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB U 3aIIUTHI OKPYKAFOIIEH CPEJIbI.

3. Kpartkoe coneprkanue qUCIUIUITMHBI BBeIeHNEe, OCHOBHBIC MTOHSTHS TUCIIATUTHHEIL.

MecTo AMCUUIUIMHBEL B CUCTEME OOIIET0 M XUMUYECKOTO 00pa30BaHus. DKOJIOTHIECKOE
oOpa3oBaHue U 00pa3oBaHUE ISl YCTOWYUBOTO pa3BuTHs. OOIIECTBO M OKpYKarolas cpefa.
[ToHsiTHE YCTOMYMBOTO pa3BUTHSA.

Monynes 1. O6mue Bompockl skonoruu. buocdepa. buoskonorus. buocdhepa u
YCTOWYUBOCT.

11 OcHoBHble 3ak0oHBI 3KOJoruu. buoskonorus. Ilonstue 006 sKocHcTEMax.
YcToliuuBocTh 3kocucteM buocdepa, ee 3BoOLMS U YCTOMYUBOCTh. DKOCUCTEMBI 3eMIIU U
ycToiuuBocTh. OCHOBHbIE CBeJeHHS O IutaHere 3emuid. OCHOBHBIE MOHSTHS SKOJIOTHH.
3aKoHBI M MPUHIUIBI SKonoruu. [loToku sHepruu u BemiecTBa B dkocuctemax. OCHOBHBIE
OMOTEOXUMHUYECKUE IUKIIBI (KpyroBOPOTHI BemecTB). LlukiamaHOCTh TiporieccoB B Onochepe u
YCTOWYUBOCT.

12 Hapononacenenme. YenoBeuecTBO Kak 4acTh Ouocdepnl. Jlemorpaduyeckue
npobyiembl J[MHaMUKa YEIOBEYECKOW MOMYNALHNU, POXKAAEMOCTb, CMEPTHOCTh, BO3pacTHAs
crpykrypa. [IpobiemMbl COBpeMEHHOT0 JTarna pocTa YHCICHHOCTH HaceneHus. [ eorpadudeckoe
pacnpezeneHue HaceneHus. PerynupoBanre HapogOHACEICHUSI.

Monyne 2. Ctpoenue u coctaB reocdep 3emum. OCHOBHBIC (DHU3HKO-XUMHUYCCKHEC
MIPOLIECCHI, TPOTEKAIoLIe B reochepax

2.1 Atmocdepa 3emin

Crtpoenue arMmochepsl, poiab (HOTOXMMHYECKUX peakiuid B (HOPMHUPOBAHHH COCTaBa
atmocdepsl. [lapaukosiii 3gdekt. [TapaukoBeie Ta3zel B atmMocdepe. Knumarudeckue

TICJIEACTBUS AHTPOIIOTEHHOM JIeATEIbHOCTH.

Pacripenenennie koHueHTpauuu o3oHa B armocepe. O30HOBBIM cioil. ITpuponHsbiii
Ukl o30Ha. COBpPEMEHHOE COCTOSSHME O030HOBOro ciod. Ilocienctsus paspylieHus
030HOBOTO cjosi 3emyid Aisi 4yenoBeka M Ouocdeprl B 1enom. CtpaTocdepHbli 030H U
TporochepHbI 030H: CXOACTBO W pa3nuyus. MeXIyHapoJHOE COTPYIHHUYECTBO B 00OIacTu
OrpaHMYEHUE  MPOM3BOJICTBA UM  MCIOJNB30BAaHMS  O30HOpA3pyLIAIONIMX  BEIIECTB.
MonpeallbCKuil MPOTOKOI.

KucnotHele [oXam ©  TpoIEecchl  OKUCIEGHHMs] TpuMeceid B Tpomocdepe.
DOTOXUMUYECKUI CMOT.

2.2.  Twunpocdepa 3emn

Bunet Bom Ha 3emne. Ilpecubie Bombl. ['mapomorumveckuit 1uki. [moGanbHbIC
JKOJIOTHYeCKHe Mpobraembl ruapocdepbl. ['TaBHbIE KaTHOHBI MU aHUOHBI MPUPOTHBIX BOJI.
KucnotHo-ocHOBHOE paBHOBecHE€ B TPHUPOAHBIX Bojax. Il[emodYHOCT, MPUPOIHBIX BOJ.
OCHOBHbIE TPUYMHBI, ATanbl M TMOCIHEACTBUS 3aKUCIEHUS TPUPOJIHBIX BOJOEMOB.
OKHCIUTETbHO-BOCCTAHOBUTEBHBIC TPOIECCHl B MPUPOAHBIX BomoeMax. CrpaTuduxarus
MPUPOAHBIX BogoeMoB. [Iporeccsl adTpodukamnmu BogoeMoB. [IpuduHbI 1 MOCIEACTBUS.

2.3. Jlutocdepa 3emnun

3emHas kopa. IlouBa. Ctpoenue mnouBeHHOro cios. CoctaB mouB. OpraHuyeckue
BEIIECTBA B MOYBE. POJIb )KMBBIX OPraHU3MOB B (DOPMUPOBAHUHU TTOUYBEHHOTO CJIOsI. TsDKETbIe
MeTasuibl B ouBe. Jlerpagamus nous. BonHast u BeTpoBas 3po3us MOYB.

Mopayne 3. AHTPONOT€HHOE BO3JECHCTBHE HA OKPYKAIOUIYIO CpeAy M palUdOHAIbHOE
MIPUPOIOTOIB30BAHIE

3.1. Ilpupomnsie pecypchl. [loHsiTHe 00 OTXO0Iax MPOU3BOJCTBA W IMOTPEOICHUS.
ManootxonaHble U 6€30TXO0/IHbIE TPOU3BOJICTBA.

3.2 IloHate 0 IUIAHETApPHBIX TIpaHHMIAX. AHTPOIIONEHHBLIE  BO3MYILIEHUS



OMOTEOXMMHUECKUX IIUKIIOB a30Ta U (pocdopa. OCHOBHBIEC IPUHIIUITBI 3€JICHON XMMUU.
Monyns 4. VYcroiumBoe paszButue Ilonsitue 00 ycToiumBoM pa3BuTuUU. Mcropus
CTaHOBJICHUS NMOHATH. Bkiag oreuecTBeHHBIX yueHbIX. Llenn ycroitumBoro passutus OOH.

MexnyHapoiHOE COTPYAHHMYECTBO B O0JIACTH YCTOMYMBOIO pPa3BUTHS.

[IpomblnieHHAs

SKOJIOTUS W 3elieHass XMMHUS KaK HWHCTPYMEHT OOECIeYeHHUs YCTOWYMBOTO Ppa3BUTHSL.

DKonoruyeckas 3THKA.

OO0BeM AUCIUIUTMHBI U BUJIBI Y4eOHOU paboThl. Bun yae6HO# Bsasernbix | B axazem.

paBOTEI eMHALIaX yacax
OO0mmas Tpy10€MKOCTh TUCIHUIUIMHEI 0 YI€OHOMY IIJIaHy 3,0 108
KonrtakTHas padora (KP): 0,9 32
Jlextuu (JIek) 0,45 16
[TpakTuaeckue 3anstus (I13) 0,45 16
CamocrositenpHas padbota (CP): 2,1 75,8
Pedepar / camocrosTenbHas npakTuieckas pabora 1 36
CamocTosTeIbHOE U3yUeHUE UCITUTUTHHBI 1,1 39,8
KoHTakTHas camocTosTenbHas pabota 0,2
Bug koHTpOIIS: 3a4eT - -
Bun yue6HO# paboThI B saveruix | B actp-

eMHALIaX yacax

OO61mas TpyA0eMKOCTh TUCHUILUIUHEI 10 Y4eOHOMY TUIaHy 3,0 81
Konrakrtnas pabora (KP): 0,9 24,3
Jlexumu (Jlek) 0,45 12,15
[TpakTnueckue 3anstus (113) 0,45 12,15
Camocrostensnas padora (CP): 2,1 56,85
Pedepar / camocrosTenbHas mpakTuueckas pabora 1 27
CamocTosiTeIbHOE U3yUeHUEe UCITUTUTHHBI 1,1 29,85
KonrtakTHas camoctosTenbHas pabota 0,15
Buj koHTpOIIS: 3a4eT - -

AHHOTaNUA padoyeii MPOrpaMMbl IMCHHUILIHHBI
«Haueprarenbnas reomerpus» (b1.B.04)

OBBEM JIMCLIUITIMHBI U BUJIbl YYEBHOM PABOTBL

Buj yueOHOM paboThI B B actponom.
3a4.eI. yacax
OO011ast TPyA0€MKOCTh TUCIIUITIIMHBI 4 108
KonTtakTHEBIE Uackl 1,33 36
Jlexun 0,44 12
[IpakTuueckue 3aHATUA 0,67 18
JlaGopaTopHbie paboThI 0,22 6
CamocTtosTenpHas pabora: 2,7 71,85
PacueTHo-Tpaduueckue paboThI 1,89 51
IToaroroBka K KOHTPOJIbHBIM 0,25 6,75
pabotam
Jpyrue  BUABI  CaMOCTOSITEILHOU 0,30 8,10
paboThI
[ToaroroBka ¥ cmaya 3adera 0,22 6
KonTakrHas CaMOCTOATEILHAS 0,15
pabora
Bun utoroBoro KoHTposs 3aueT ¢ OLeHKOI
Bun yue6HO# paboThI B B akanem.
3au.e/l.

gacax




OO011ast TPyA0EMKOCTh TUCIUITIIHBI 4 144

KonraktHbIE Yachl 1,33 48

Jlexun 0,44 16

[IpakTrueckue 3aHATHS 0,67 24

JIaGopatopHbie paboThI 0,22 8
CamocrositenpHas paboTa: 2,7 95,8

PacuerHo-Tpaduueckue paboTb 1,89 68

IToaroroska K KOHTPOJIbHBIM 0,25 9

pabotam

Jlpyrue  BUABI  CaMOCTOSITEIHLHOM 0,30 10,8

paboThI

[ToaroroBka u ciada 3a4yeTa 0,22 8

KonraxrHas CcaMOCTOsITEIbHAs 0,2

pabora

Bus uTOroBoro KOHTposst 3aueT ¢ OLEHKOMN

1. [enu gucunmauHsl

— HAy4duTh CTYACHTOB CIIOCO0AM OTOOpaXEHHWS IPOCTPAHCTBEHHBIX (OpM Ha
TUIOCKOCTH, BBITTOJIHEHHUIO M YTCHHUIO YEPTEKEH, U MpaBHiaM, H YCIIOBHOCTSIM, IIPUMCHSIEMbIM
mpu 3toM (ctanaaptam ECKJI).

3amaua  M3y4yeHUS ~ HAYEPTATENBbHOM  TEOMETPUU  CBOAMUTCA K  Pa3BUTHIO

IIPOCTPAHCTBEHHOI'O MPEACTABICHNS, KOHCTPYKTHBHO-T€OMETPUUYECKOIO MBIIUICHHUS,
CIOCOOHOCTEH K aHAIN3Y U CHHTE3Y IPOCTPAHCTBEHHBIX (DOPM M COOTHOILICHUN MEKAY HUMH,
M3YUYEHHIO CII0COO0B KOHCTPYMPOBAHUS Pa3IMUHBIX FEOMETPUUECKUX OOBEKTOB.

2. T
peOoBaHMA K pe3ysIbTaTaM OCBOCHHS TUCIIUILIIHHEI

W3yuenne Kypca HauepTaTeNIbHOM T€OMETPHUHM IPH MOJIrOTOBKE OakallaBpoB IO
HANPaBJICHUIO «XUMHUYECKask TEXHOJOTH TOJKEH OBJIAJETh CIICAYIONIMMU KOMITETCHITHSIMU:
obmexkynsTypHbiMU (OK), obmenpodeccuonansusiMu (OI1K) u npodeccuonansuabivu (I1K):

- r
OTOBHOCTb ~ HCIOJb30BaTh 3HAaHUS O COBPEMEHHOM (HU3MYECKOM KapTHHE MMHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA /IS TMOHUMaHUS
OKpYy’Karoliero Mupa u sisnenuit mpupost (OI1K-2);

- C
MOCOOHOCTBIO AHANIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIMIo, MOoAOUpaTh 00OpYJOBaHUE,
TOTOBHThH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (ITK-9);

- C
MOCOOHOCTh TUTAHUPOBATh M TPOBOJAUTH (U3UYECKHE W XUMHUYECKHE OJKCIIEPHUMEHTHI,
MIPOBOJIUTH 00PAaOOTKY UX PE3yabTaTOB M OIEHHUBATH MOTPEUTHOCTH, BBIIBUTATH THIIOTE3Bl U
yCTaHaBJIMBaTh TPAHUIBI UX MPUMEHEHMS, IPUMEHATh METOJbl MAaTEMaTHUECKOTO aHAIu3a U
MOJICTTUPOBAHMUSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOT0 nccienoanus (I1K-16).

3HamMb.

- 0
CHOBHBIE 3aKOHBI T€OMETPUYECKOT0 (POPMUPOBAHUS, TOCTPOSHHS U B3aUMHOI'O IE€pPEeCEUECHUs
MOJIeNIeH TUIOCKOCTH W MPOCTPAHCTBA, HEOOXOAUMBIC [UISl BBIMONHEHHUS M YTCHHS UYepTe)Ken
KOHCTPYKLIUH, pelIeHne MO3UIMOHHBIX, METPUUYECKUX 3ajay; MPEeUMyIIecTBa rpadudeckoro
criocoba npecraBieHust UHGopmanuu; rpadguyeckue Gopsl;

ymemy.

- B
OCIIPUHUMATh ONTHMAIFHOE COOTHOIIEHHE YacTell W IIeJIOr0 Ha OCHOBE TIpadUvIecKux
MoJiesIel, MPaKTHUYECKH peau3yeMbIX B BHUJE 4YepTeXel KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB; MCIIOJIb30BaTh YEPTEIK, TEXHUUECKHIA PUCYHOK JUTS TPApUIECKOTO MPEICTABICHHS
TEXHUYECKUX pelIeHuil; ucrnonb3oBaTh cranaapThl ECKJI, KOHCTPYKTOPCKYIO TOKYMEHTALHIO
B MMPOMU3BOJICTBEHHON, TPOCKTHOM U MCCIIEIOBATEIHCKON paboTax;

enadems:

3. OCHOBHBIMU MOHSATHSIMH, CBI3aHHBIMH C TPadUISCKUM MPECTaBICHUEM HH(POpMauu
rpaduyecKuMu crroco0amMu pereHus] METPIYECKUX 3a/1a4 MPOCTPAHCTBEHHBIX 0OBEKTOB Ha



yepTrexkax, METOJAaMH IPOCIIMPOBAHUS U H300PaKEHHUS MPOCTPAHCTBEHHBIX ()OPM Ha IIOCKOCTH.
4. KpaTKOG COACPIKAHNC NUCTUTIIIMHBI:
Moayns 1. OOmue npaBuiia BEITOJHEHUS YEPTEIKEH.

[IpaBuna BeimosiHeHHUS U odopmiieHus depTexeit B coorBeTcTBUU ¢ ['OCT. dopmatsr:
pasMEpel U 0603Ha‘ICHI/Ie OCHOBHBIX MW JOIIOJIHUTCIIBbHBIX (I)OpMaTOB. Pacnomnoxenue
¢dbopmaroB. Macmitab: HaTypaidbHBIH MacimiTad, CTaHAAPTHBIE MAacIITaObl yYMEHBIICHHUS U
yBenuueHus. Jluaum: Tunel W TommuHa JuHMA. pudt: THOB M pasMepsl mpHQTOB.
OcHoBHbIE HAAMUCH TpadUIECKUX U TEKCTOBBIX TOKYMEHTOB.

I'eomeTpuueckue nocrpoenus. ConpsKeHUs: OCHOBHBIE BUJIBI M ITPABHJIA BBIITOJIHEHUSI.
VYKIJIOHBI 1 KOHYCHOCTH: pacyeT U MpaBuUjia HAHECCHUS Ha uepTexe. JleneHne oKpyKHOCTH Ha
paBHbIe YacTu. HaneceHne BHIHOCHBIX U Pa3MEPHBIX JIMHUN HA YEpTEKeE.

Monynsb 2. [IpoennpoBanue reoMmeTpuaeckux Guryp.

Meron mnpoekuuii. Bunel npoeunupoBanus. lLleHTpanbHOE NpoeLMpPOBaHUE: LIEHTP
MPOELUPOBAHUSA, IUIOCKOCTh MPOEKIUH, MNpoenupymue iay4yd, npoekinuu. CpoiicTBa
LEHTPAIBLHOTO MpoenupoBanus. JIOCTOMHCTBA U HEAOCTATKHU [IEHTPAIbHOTO MPOCIIUPOBAHUSI.

[TapannensHoe mnpoeunpoBanue. Hampasnenue mnpoeuupyromux Jyded. CpoiicTBa
napajuiebHOro  mpoenupoBaHus. [lpoenupoBaHue KOCOYroJibHOE U MIPSIMOYTOJBHOE
(optoronanpHOe). CBOICTBA OPTOrOHAIBHOTO MpoenupoBanus. OOpa3oBaHHE KOMITJICKCHOTO
yeprexa (dmopa Monxka). OpToronanbsHeiid yeptex Touku. Koopaunars! Touku. [loctpoenue
TOYKH TI0 €€ KOOPMHATAM.

[Ipsimbie nuann. CriocoObl 3a1aHus MpsSMoil Ha yepTexe. Knaccudukanus npsMbIX 1Mo
PAcIIONIOKEHUIO OTHOCHTENBHO JAPYr Jpyra: MpsiMble MEpeceKaroluecsi, NapajielbHble U
ckpemuBaromuecs. Kinaccudukanus npsiMbIX OTHOCUTENBHO MJIOCKOCTEH MPOEKIIHIA: TPSIMbIE
O0IIEero M YacTHOTO MOJIOXKEHHS —TIpSAMBIE YPOBHS M Ipoenupyomme. [IpuHaiexHoCTh
TOYKH MpsiMOii. Teopema 0 mpoepoOBaHUU MPSMOTO YTIIIa.

[Tnockocts. CriocoObl 3aaHus MIOCKOCTU Ha ueprexe. Kiaccudukanus niaockocrei
[0 PACIIOJIOKEHUIO OTHOCUTEIBHO IUIOCKOCTEH MPOEKUUH: TIOCKOCTH OOLIeTr0 W 4acTHOTO
MIOJIOKEHHUS

—Tpoenupyromue 1 ypoBHs. [IpruHaane:KxHOCTh TOUKH U TMPSMOIA TUTIOCKOCTH.

Kpussie nunuu. Knaccuduxainys KpuBbIX: UPKYIbHBIE U JIEKAIbHBIE, 3aKOHOMEPHbBIE 1
He3akoHOMepHBIe. [lopsimok kpuBoil nuHHH. [lMOCKME KpHBBIE JIMHUM BTOPOTO MOpPSAKA:
aMIe, napabona, runepooina. I[IpocTpaHcTBeHHBIE KpUBBIE: LMIMHAPUYECKAs U KOHUYECKas
BUHTOBBIC JIMHUU.

IToBepxHoctu. OOpa3oBaHue U 3aJJaHHE MOBEPXHOCTEN Ha uepTexe (KHHEMAaTHYeCKUN U
KapkacHbeIi  cmocoObl). [lonsitue 00 ompexenurene moBepxHocTu. Kiaccudukanus
MOBEPXHOCTEN: JMHeWuaTble U HeIMHeHYaThle, MOBEPXHOCTH BPALICHUS, MOBEPXHOCTH C
IBYMSl HANpaBIAIOMMMH W TUIOCKOCTBIO Tapayieu3Ma. BHWHTOBBIE TOBEPXHOCTH.
XapakTepHble JIMHUM TIOBEPXHOCTEW BpallleHHs: MEpUIMaHbl, TJIABHBIH  MepuIuaH,
napaieNiy, 5KBaTop, ropio. [IpuHaIexKHOCTh TOYKH MOBEPXHOCTH.

I'eomerpuueckue Tena. [Ipoeklinu MHOrOrpaHHUKOB (TpaHHBIE T€OMETPUUYECKHUE TENa),
B TOM YHCJE TMpaBWIbHBIE (TETpad’ap, TeKcadJp, OKTadAp, IONEKadaAp, HMKOCadIp), Tema
BpaleHus (UMIUHIp, KOHYC, 1map, Top). CumMerpus reomerpuueckux ¢uryp. Cummerpus
OTHOCHTEIIEHO TUIOCKOCTH, MIPSIMOi, TOUKH. CHMMETpHS BPAIIEHHUs, TOPSIOK OCH CHMMETPHUH.

Omnpenenenre HATypaIbHOM BEIMYMHBI OTPE3KA MPSMON U TUIOCKOM (DUTYPHI.

OmnpeneneHre HATYypaJdbHOM BEIMYUHBI OTpE3Ka MPSMON CIOCOOOM MPSMOYTOIHHOTO
TpPEYrojbHUKa U CIOCOOOM IMPOEHUPOBAHUS Ha JOIMOJHUTENbHYIO IMIOCKOCTh. [locTpoenue
HATypaJIbHON BEIIMYUHBI TIOCKON (QUTYPHI.

[lepeceuenne  reomeTpuueckux  oOpa3oB.  llepeceyeHne  MHOTOTPaHHUKOB,
MHOTOTpAaHHUKA C TTOBEPXHOCTHIO BpaileHus. [lepeceuenrne moBepxXHOCTEN BpalICHUS: JIBYX
MPOELUUPYIOLIUX ITOBEPXHOCTEN, MPOCLMPYIOLIENH C He mpoeuupyrouen. llepeceuenne He
MPOCTIMPYIONINX TMOBEPXHOCTEH BpalIeHHUs C TapayieIbHBIMH OCSMHU. Teopema o
MEPECEYeHNN COOCHBIX MOBEPXHOCTEH BpaileHus. [locTpoeHue IHMHMM TepecedyeHus] He
MPOCLMPYIOIINX TMOBEPXHOCTEH BpPAIIEHHUS C TEPECEKAIOIIUMUCS OCAMH  METOJAO0M
KOHIIEHTpUYeCKuX cdep. YacTHble cllyuad MepeceueHus: MOBEPXHOCTEH BTOPOTO MOpSIKA:



Teopema MOHXa U ee CIIeACTBHE.
Monyns 3. Uzo6paxkenus npenmeroB o I'OCT 2.305-20009.

N3o6paxenus. Bugsl nzodpaxennit mo 'OCT: Bumsl, pa3pes3sl, CEYCHHs], BHIHOCHBIE
asieMeHTbl. OCHOBHBIE BU/IbL. [N1aBHBIN BUJ, TpeOOBaHUS, NIPEAbABIAEMbIC K TJIABHOMY BHUIY.
JlonomHHUTENbHBIE U MEeCTHBIE BUABL. Pa3zpessl, KinaccupuKanus pa3pe3oB M0 PacroyioKEHUIO
CEKyIIEH IUIOCKOCTHM OTHOCHUTEIBHO IUIOCKOCTEM IPOEKLMI: pa3pe3bl BEPTUKAIBHBIC,
rOpU30HTANIbHBIE U HaKJIOHHBbIE. Kiaccuukaius pa3pe3oB M0 YUCITY CEKYIIMX TUIOCKOCTEH:
paspe3bl IIPOCTBIE M CIOXKHBIE —CJIOXKHBIE CTYNEHYATble M CIIOKHBIEC JIOMAaHbIE pa3pesbl.
CoBmenieHnble n3o0pakeHus. MecTHble paspe3bl. CedeHUs HalOKEHHBIE M BBHIHECEHHBIC.
BeinocHsle a1neMenTsl. [IpaBuna o603HaueHns n300paKeHUH.

HaxnonHble cedyeHus reoMerpudeckux Ten. [locTpoeHue mpoexkuuii M HaTypalbHBIX
BEJIMYHMH TIeOMETpUUYECKUX Ted. HakioHHbIE ceuyeHMs MHOIOIpaHHUKOB. Buasl U npasuia
IIOCTPOCHUSI CEYEHMH LMIMHApPA. 3aBUCUMOCTb BMJIAa HAKJIOHHOTO CEUEHUs KOHyca OT
PacCIOJIOKEHU CEKYIEH TUIOCKOCTH OTHOCUTENIBHO OCU KOHyca. HakiloHHBIE ceueHus 1mapa.
[IpaBuia nOCTPOEHUS HAKIIOHHBIX CEYEHUN COYICHEHHBIX TEIL.

AxcoHomeTpHuecKkue yepTexu usgenuit. O0pa3oBaHue akCOHOMETPUUECKOTO YepTekKa.
[lepBuynas u BropuuHas mpoekuuu. KodpduuueHTsl HCKaXeHHs aKCOHOMETPUYECKOTO
yeprexka. Ilepexon oT HaTypanbHbIX KO(QQHUIMEHTOB MCKAKEHHsI K NPUBEIACHHBIM. Bujbl
AKCOHOMETpPUM. BbINONIHEHHE  YepTeKed  MHOIOYrOJIBHMKOB M OKPY/KHOCTEH B
IOPSIMOYTOJIBHOM M KOCOYTOJIbHOM  (TOPM3OHT&JIBHOM M (DPOHTANBHONM) H30METPHSIX.
AKCOHOMETPUYECKHE YEPTEKHU FEOMETPUUECKHX Tell. Pa3pe3bl B akCOHOMETPHH.

[IpumeHenune oOpa3oB M METOJIOB HauepTaTeIbHONW I€OMETPUM AJS peuleHus (pu3nKo-
XUMHUECKUX 3aj1ad. ['paduueckoe m300pakeHHE cOCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COoCTaBa, TPEYroJbHUK COCTaBa, TeTpasAp cocraBa. ['paduueckoe u3o0paxeHue
CBOWCTB MHOTOKOMIIOHEHTHBIX cUCTeM. | 'paduueckoe M300pakeHHE CTPYKTYPHI BEILECTB,
IIPUMEpPBI U300paKEHUS BEIECTB.

AHHOTanuA padoyeii NPorpaMMbl JUCHHILIAHBI
«OCHOBBI KBAHTOBOI XUMHH AHTUKOPPO3HMOHHBIX MaTtepuaaon» (b1.B.0S)

1 eab AUCHMTITHHBI

COCTOMT B W3YyYECHHM OCHOBHBIX TMOHSTHUA COBPEMEHHOM KBAaHTOBOW XWUMHH M
KBaHTOBO-XMMHYECKHX METOJOB pacyera CTPOCHUS U CBOWCTB XMMHMUYECKHUX CHUCTEM; BO
BBEJCHUHM CTYJCHTOB B KpPYI OCHOBHBIX IMPEJICTABICHUNA O XHUMHYECKOW CBS3U U
MEKMOJICKYJSIDHBIX ~ B3aUMOJEHCTBUAX W O3HAKOMJIEHMM Ha DJTOM  OCHOBE C
O0COOEHHOCTSIMU XMMUYECKOW CBSI3U B XMMHYECKHX BEIIECTBAX M OOYCIOBICHHBIX ITHM
CBOMCTBAMHM MaTepHalloB; B OCBOCHHH pPa0OTHI C OCHOBHBIMH KBAaHTOBO-XMMHUYECKUMU
KOMIBIOTEPHBIMU MTPOTPAMMaMHU, UCTIOJIb3YEMBIMU HA MPAKTHKE.

2 B pesyabraTre u3y4eHUs] IMCHUIUIMHBI OOydYaloOlIUiicd MO NporpamMmme
0akajiaBpuAaTa 10JIKeH:

Ob6nanaTh clIeyOIUMH KOMIETEHIUSIMMU:

- TOTOBHOCTh HCIOJIb30BaTh 3HAHUS O COBPEMEHHOH (M3MYECKOll KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIIECTBA JUIsI NOHUMAaHUS
OKpyXaromiero mupa u sisneauii npuposst (OI1K-2);

- TOTOBHOCTb KCIIOJIb30BAaTh 3HAHUA O CTPOCHUU BELIECTBA, IIPUPOLAE XUMHUYECKOU
CBA3M B pA3JIMYHBIX KJIaccaX XHWMHYECKHX COCAVMHEHUN JUIsi IOHUMaHUs CBOWCTB
MaTepuaioB U MEXaHU3Ma XUMHUYECKUX IPOLECCOB, MPOTEKAIOIIMNX B OKPYKAIOIIEM MHUPE
(OIIK-3);

-TOTOBHOCTb IIPUMEHATH AHAIUTUYECKUE M YHUCIECHHBIE METOABl pELICHUs
MIOCTABJIEHHBIX 3a/lady, MHCIIOJIb30BaTh COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJIOTHH,
POBOJUTH OOPabOTKY HH(POPMALUU C HCMOIb30BAHUEM MPUKIATHBIX HPOTPAMMHBIX
cpeactB  cdepbl  IpodeccCHOHANBbHOM  NeATENbHOCTH,  MCIOJb30BaThb  CETEBbHIE
KOMIIBIOTEPHBIE TEXHOJIOTMM M 0a3bl JAaHHBIX B CBOEH mpodeccuoHambHOW 00JacTy,
MMAKeThl MPUKIAJHBIX MpOrpaMM JUIsl  pacyeTa TEXHOJOTMYECKUX IapaMeTpoB
obopynosanus (I[1K-2).

3nams:

- OCHOBHBIC II0OJIOKEHHSI KBAHTOBOW XMMHH, COBPEMEHHON TEOPUU XUMHUUYECKOU
CBA3U U MEKMOJIEKYJISIPHOTO B3aMMOJEHUCTBYS U IIPUMEPBI €€ IPUMEHEHHS K KOHKPETHBIM



XUMHUYECKUM CHUCTEMAM;

- IPUHLUIBL  KOJWYECTBEHHOM XapakTEepU3allUd AaTOMHOW M 3JIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJIIPHBIX CUCTEM;

- OCHOBHBIE B3aUMOCBSI3H MEX/Y AJIEKTPOHHON CTPYKTYPOH U PU3UKO-XUMHUECKUMH
CBOMCTBAMHM BELIECTB, JIEXKAIlME B OCHOBE YIIPABJICHUSI CBOMCTBAMU;

- BO3MOXXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKHUX PACUETHBIX
METOJIOB M 00J1aCTH UX NPUMEHUMOCTH.

Ymems:

- IPUMEHATh KBAHTOBO-XMMHYECKHME TOAXOABl M METOABl JJs  pacuera,
MHTEPIIPETALMM U IIPEJCKA3aHNUS CTPOCHUSI U CBOMCTB MOJIEKYJSPHBIX CUCTEM.

Braoemy:

- DJICMEHTapHBIMU HAaBBIKAMU IIPUMEHEHHUS KBAaHTOBO-XMMHUYECKUX IOIXOJOB U
METOJIOB U MHTEPIpETALMU PE3yIbTaTOB MPU PEIICHUU MPAKTUYECKUX TEXHOJOTHYECKHUX
3a/1a4 ¥ CTaHAAPTHBIMA KBAaHTOBO-XMMHYECKUMH KOMIIBIOTEPHBIMH IPOTPAMMAMH.

3 KpaTkoe cogepxanue AuCHUHILIHHBI

Beeoenue. Ilpenmer kBaHTOBOW XHMMHUU. Pojb KBaHTOBOM XWUMHUU B OMNHCAHUU
XUMUYECKUX SIBJICHUN WU IIPOLIECCOB. B3anMOCBA3b KIIACCUYECKONM M KBAaHTOBOM MOJENEH
MOJIEKYI.

Pazoen 1. O0muye npuHIKIIBI KBAHTOBON XUMHUH

1.1. OcHOBHBIC TPUOIUKEHUS.

OcCHOBHBIE TOJIOKEHHSI KBAHTOBOM MEXaHMKH. BapuallMOHHBIM METOJ HaXOXKICHHUS
BOJIHOBBIX (QyHKIWH. [IpubnikeHne HE3aBHCUMBIX 4acTHUIl. MeToJ] caMOCOTIIaCOBAaHHOTO
nojs Ans aromoB. llpubnmkeHue LEHTPaIbHOTO MOJL. ATOMHBIE OpOMTANM U MX
XapaKTEPUCTUKH.

1.2. OHO31EKTPOHHBIE U MHOTO3JEKTPOHHBIE BOJIHOBBIE (DYHKIIMM M METOMABI UX
pacuera.

AHTHUCHUMMETPUYHOCTb  3JIEKTPOHHOW  BONHOBOM  (yHkuMu. CrnuH-opOUTAIH.
Herepmunant Ciuelitepa. Beenenue B Metonbl Xaptpu-®oka u Kona-Illama, xumnueckas
TPAKTOBKA PE3YJbTAaTOB. DJIEKTPOHHbIE KOHPUTypallMi aTOMOB C TOYKU 3PEHUs] KBAHTOBOM
XUMHH.

Paszoen 2. Metonnl KBAaHTOBOI XUMUH

2.1. MonekysipHasi CTpYKTypa, JJIEKTPOHHAsI KOPPEIISIIHSI.

[Tpubmnxenne bopHa-Onnenrelimepa, aanabdaTUdecKuil MOTEHLUAN W TOHATHE
MOJEKYJApHOU CTpyKTyphl. Metonel Xaptpu-®oka u Kowna-Illoma mist Monekysel.
[Tpubmuxenne MO JIKAO. DnextpoHHas Koppeisauus. MeToJ KOHQHUIypalHoOHHOTO
B3aumoencTBus. Teopust BO3MylleHH. Pacuer sHepruyM IUCCOUMAIMM XUMHYECKUX
CBA3EH.

2.2. HeoMmupuuecKue U MoIySMIUPUIECKHE METO/IBI.

Hepapxust MeTOAOB KBAaHTOBOM XWMMHMH. Hesmmnupudeckas KBaHTOBash XHMMSL.
basucHple ¢GyHKIMM 11 HESMIOUPUYECKUX pacueToB. ATOMHBIE M MOJIEKYJISpPHbIE
O0asucHble HaOopbl. Ponp 0a3uCHBIX (QYHKIMI B ONUCAaHMM CBOMCTB MOJIEKYIL
[Tonyamnupudeckue merozsl. BanentHoe npuOimkeHue. m-3JIEKTPOHHOE MPUOIIMKEHHE.
Meron ITappusepa-Ilomna-ITappa. IIpocToii u pacmupeHHblil MeTOAbl XIOKKesA. TOYHOCT
KBAaHTOBO-XMMHUYECKHX PAaCUE€TOB CBOWCTB MOJIEKYJI.

Paszoen 3. XumMundeckas cBA3b U MEXMOJICKYJISIPHBIE B3aMMO/ICHCTBHS

3.1. Xummueckast CBSI3b U MEKMOJICKYJISIPHBIC B3aUMOICHCTBUSI.

OpOuTanbHas KapTHHA XUMHYECKOH CBsA3M. KOHCTpyKTHBHAs U JIe€CTPYKTHBHAS
uHTephepeHyst opoburtanei. MonekyispHble OpOMTaIM W HUX  CHUMMETpHUiiHas
kinaccupukanug.  KoppensuuoHHble — AMAarpaMMbl.  ODJIEKTPOHHbIE  KOH(HUTypaluu
JIBYXaTOMHBIX MOJIEKYJ. AHalM3 3aceleHHocTeil opoutaneit mo Mamiukeny. [lonsitie o
3apsgax v NOpsIKax CBA3ECH.

[IpocTpaHcTBEHHOE pacnpeeneHue NEKTPOHHONW TUIOTHOCTH M XMMHYECKAsl CBS3b.
MesxMmonekyisipHble B3aumojeictus. JlehopmarmonHas 3/1eKTpoHHast IIOTHOCTh. CHIIbI
B MOJIEKYJaxX.

3axntouenue. KBaHTOBass XMMHUS KaK MHCTPYMEHT IIPOIHO3a B XUMUH.

OO11ee KOIUYECTBO pa3zesioB — 3.

4 O0beM yueOHOH TUCHUIIINHBI



Bunst yueOHO# paboTh B sauctHbIx B akanem. yacax
SIMHAIIAX

O0mas Tpy10eMKOCTb JUCHUILUINHBI 0 Y4eOHOMY IIaHy 3 108
KonTakTHasi paboTa — ayTUTOPHBIE 3aHATHS 0,89 32
Jlexnuu (JIek) 0,445 16
[pakTuueckue 3ansrus (I13) 0,445 16
JlabopaTtopHsie 3ansaTus (J1ao) - -
CamocrosiTtesqbHast padora (CP): 2,11 76
KoHTakTHas camocTosTeIbHas padboTa - 511 0,4
CaMocTosTeNlbHOE U3yUeHHE Pa3IeNiOB TUCITUTLINHBI ! 75,6

Bua konTpossn:

3a4eT ¢ OLEHKOH

Bunst yueOHOI paboTh B 3ateTHbIX B actp. wacax
eAMHUIAaX

O0mast TpyA0eMKOCTh TUCHHUILIHHBI 10 Y4eOHOMY MJIaHY 2 81
KonTakTHas padoTa — ayIuTOpHbIE 3aHATHUS: 0,89 24
Jlextmu (Jlex) 0,445 12
[paxTnueckue 3ansatus (113) 0,445 12
JlabopartopHsie 3ansaTus (J1ao) - -
CamocrosTeasHas padora (CP): 2,11 57
KonTakTHas camocrositensHas paboTa 0,3
CaMocTosTebHOE U3ydeHHE Pa3AeIOB TUCITUILTHHBI 2,11 56,7

Buj konTpoJs: 3a4eT ¢ OLEHKOH

AHHOTanus padoyeil NPOrpaMMbl AHCIUIITTHHBI
«Teopusi BeposiTHOCTEH H MaTeMaTHYeCKAasl CTATHCTHUKA B TEXHOJIOTHHU
3ammThl 0T Koppo3un» (b1.B.06)

1. Uenu u 3amauu IUCHUIUIMHBI

Lenpto MUCHMITIMHBI SBISIETCS (OPMUPOBAHHE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATHM, UCTIONB3YEMBIX JJISl OCTPOSHUS BAKHEUITNX MAaTEMaTHYECKHX MOJIENeH, U yMEHUs
HCII0JIb30BAaTh MAaTEMATUYECKUE METO/bI JUIsl OIIMCAHUS PA3IMYHbIX IIPOLECCOB.

OCHOBHBIMHU 3a/ladyaMM JUCLUUIUIMHBI, PELIEHUE KOTOPBIX O0ECIEeYMBAET JIOCTHKEHUE
L[€JIH, ABJISIOTCS:

¢bopMUpOBaHME TMOHMMAaHUS 3HAUMMOCTH  MaTeMAaTUYEeCKOM  CoOcCTaBisiollell B
€CTECTBEHHOHAYYHOM 00pa30BaHUM OakaaaBpa;

O3HAKOMJICHHE C CHUCTEMON TOHSTHM, HWCMOJb3yeMbIX [JI OMUCAHHS BaXXHEUIIMX
MaTeMaTHYeCKUX MOJIeJIe 1 MaTeMaTHYeCKUX METOJI0B, M MX B3aUMOCBSI3bI0; 03HAKOMJIEHHE C
[IpUMepaMu IPUMEHEHUSI MaTeMaTHYeCKUX MOJIeIel 1 METO/I0B;

(¢hopMHpOBaHME HABBIKOB W YMEHMH MCIIONb30BAaHMSI MaTeMaTUYeCKUX MoJelel u
MaTeMaTUYECKUX METO/IOB.

2. TpeboBanus K pe3yibTaTaM OCBOCHHUS TUCITUTLIAHBI

Nzyuenne kypca TBuMC cnioco6cTByeT NpuoOpeTeHNIO CAeAYIOIIMX KOMIIETEHIINMI:

2.1. TIpodeccronanpHbIE:

- CIOCOOHOCTh IUIAHUPOBaTb M  NPOBOAMTH  (U3MUECKHME UM  XHUMHYECKHE
SKCIIEPUMEHTHI, MPOBOAUTH O0OpabOTKYy WX pe3yslbTaTOB U OLEHUWBATh IMOIPEUIHOCTH,
BBIBUTATh THUIIOTE3bl W YCTAHABIMBATh TPAHUIBI WX MPUMEHEHHS, MPUMEHITh METOJbI
MaTEeMaTHYeCKOro aHajiu3a M MOJEIHUPOBAHMS, TEOPETUYECKOTO U SKCIEPUMEHTAILHOTO
uccnenoBanus (I1K-16).

3. B pesynbrare m3yueHUs AUCIUIUIMHBI 00YJaIONUNACS MO MporpaMMe OakajaBpuara
JIOJDKEH !

3Hamy:

OCHOBBI TEOPUU BEPOSATHOCTEN U MATEMAaTUUECKON CTaTUCTUKH;

MaTEMaTHYECKUE TEOPUHM M METOJBI, JIEKAIUE B OCHOBE ITOCTPOCHHSI MAaTEMATUUYECKUX
MOJIETIEN; OCHOBBI IPUMEHEHUSI MaTEMATUYECKUX MOJEIEN U METO/IOB.

ymemsy:

BbIOMpATh MaTeMaTUYECKUE METObI, IPUTOHBIE AJIs PELIEHUs] KOHKPETHOH 3aa4u;

HCII0JIb30BaTh MAaTEMAaTUUYECKHUE MOHATHS, METOAbl U MOJENHU AJII ONUCAHUSL Pa3TUUYHBIX
IIPOLIECCOB; BBISBJIATH MaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX
MPOIIECCOB; HCIOJNB30BaTh OCHOBHBIE METOJbl CTaTUCTHUYECKOW 0OpabOTKM JTaHHBIX;




MIPUMEHATh MaTEMATUYECKUE 3HAHUS HA MEXKIUCLIUILUINHAPHOM YPOBHE.
enadems:
OCHOBaMU (byHIaMEHTATBHBIX MAaTEMAaTUYECKUX TEOpUil U
HaBbIKAMH HCIIOJIb30BAaHNs MaTEMAaTUYECKOIO almapara;

METOJaMH CTaTUCTHYECKOU 00paboTKK nH(pOpMaIUH.

4, Kparkoe conepxanue qucruminasl: 4 CEMECTP

1. Teopus BeposiTHOCTEH. CiydaiiHbIe BEIMUYUHBI U MX 3aKOHBI PACTIPEICIICHHUS.

[Ipenmer Teopuu BepositHocTel. CiydaiiHbie coObITHS. [IpOTHBOMONOKHBIE COOBITHS.
HezaBucumbie coObitusi. OtTHOcUTeNbHass uactoTa. Kiaccuyeckoe MW TreoMeTpUYecKoe
ONpEJEICHUE BEPOSATHOCTU. OJIEMEHTApHAas TEOpHsl BEPOSATHOCTEH. MeToAbl BBIYHUCIEHUS
BeposiTHOCTeH. [IpocTpaHcTBO 3ieMeHTapHBIX coObiTuil. Kiaccuueckoe —ompeneneHue
BEPOATHOCTH. Anredpa cOOBITUH: TeopeMbl O  BEpPOATHOCTH CYMMBI  COOBITHH,
MPOTHBOIOJIOXKHBIX COOBITUH, CyMMa BEPOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yIOMIUX
MOJIHYI0  Ipynimy. AKCHOMAaTHYECKOE  OIpe/esieHHe  BEepOSTHOCTH.  CTaTUCTUYECKOE
OIIpe/ICJICHUE BEPOSTHOCTU. Y CIIOBHASI BEPOSATHOCTh. T€OpeMBbl O BEPOSTHOCTU MPOU3BEICHUS
3aBUCHMBIX U He3aBUCUMBIX coObiTui. [lonHas BeposTHOCTb. [lOBTOpHBIE HCHBITAHUS.
@opmyna bepHymu. JlokanbHas W MHTErpaibHas Teopemsl Myaspa-Jlamaca. Popmyna
[Tyaccona.

[lonsiTe ciy4allHOM BEJIMYMHBI. [[MCKpETHBIE M HENpPEPBIBHBIC CIIy4aiiHbIE BEJIWYUHBI.
3aKoH pacnpe/iesieHus CIly4aiiHON BelnnuuHbl. OYHKIMS paclpeesIeHus, €€ CBONCTBA, IrpaduK.
[InoTHOCTH pacmpesiesieHus HEMPEePbIBHON ClyyalfHOW BETUYMHBI (IIOTHOCTH BEPOSATHOCTH).
@opMyna aid BEPOSATHOCTH MOIAJAHUS HENPEPBIBHOM CIyYallHOM BEJIMYMHBI B JIAHHBIN
WHTEPBAJl, BHIPAKEHHBIA Yepe3 IIIOTHOCTh BEPOSATHOCTH, T€OMETPUYECKUI CMBICT (OPMYIIBL.
bunomunanbHoe pacnpenenenue, pacupenenenue Ilyaccona, paBHOMEpHOE paclpeieieHue,
HOPMaJIbHOE pacmpeiesieHrue, SKCIOHEHIIMAIbHOE pacIipeielieHUeE.

2. Maremaruueckas CTaTHCTHKA.

[Ipeamer maremaTudeckoil cratUcTUKUA. (OCHOBHBIE 3aJaud  MaTEMaTUYECKOU
cratucTuku. BoiOopounsiii meron. Crartuctudeckoe omucanue. Boibopku. ['mcrorpamma u
nmoyuron 4actoT. Cratuctuueckas (ammupudeckas) QyHKIUS pacrpeneicHus. Beibopounbie
XapaKTepUCTHKU M ux pacnpenenenus. CoctosrenbHble, 3(QQEKTUBHbIE CMELICHHBIE |
HECMEILEHHBIE OLICHKU napameTpoB. CTaTUCTUYECKOE CPEJIHEE, CTATUCTUYECKAsl TUCIIepCUs U
CTaTUCTUYECKOE  CpPEIHEE  KBAaJpPAaTUYHOE KAK  TOYEUYHbIE  OLICHKM  HEU3BECTHBIX:
MaTEeMaTHYeCKOro  OXHUIAHMs, JUCIEPCUH, CPEIHEro  KBaJpaTUYHOTO  OTKJIOHEHHS.
JloBepuTenbHbIE UHTEPBAJIbI M UHTEPBAIbHBIEC OLIEHKH. [{oBepUTENbHbBIE OLIEHKU HEU3BECTHOMN
BEPOATHOCTH IO OOJbIIMM BbIOOpKaM. JloBepuTenbHAs OLEHKA MATEMaTHYECKOro OXKUIaHUs
IIpU HEU3BECTHOM Aucniepcuu. JloBepuTenbHas OLEHKa CPEAHET0 KBaJpaTUUYHOTO OTKJIOHEHHUS.
Tounble BeIOOpOUHBIE pacnipenenenus: CterofeHTa (t- pacnpenenenue), Oumepa-CHegexopa
(F-pacnipenenenne), Ilupcona (y?-pacmpenencHue). IIpoBepka CTAaTHCTHYECKHX THIIOTES.
Matematuueckue METOAbl IPOBEPKH CTATUCTUYECKUX THUIOTE3. OJIEMEHTbl TEOpUHU
KOPPEJSIIHH.

O6beM yueOHON AUCIUTITHBI

Bcero 4 cemectp
Bunasl yueOHoit paboThl —— o

aK.gac aK.gac
OO011ast Tpy10EeMKOCTh JUCIUTLIHHEL TT0 3/108 3/108
yuyeOHOMY IUIaHy
AYIUTOPHBIC 3aHATHS: 1,33/48 1,33/48
Jlexm (JIek) 0,44/16 0,44/16
[MpakTrueckue 3anstus (I13) 0,88/32 0,88/32
CamocrosrenpHas padota (CP): 1,67/60 1,67/59,8
KoHTakTHast camocTosITeNnbHAsE padoTa 102
CamocTosiTeIbHOE U3y4eHHE pa3aeioB /59.8
TTYCIIATIIINHE] !




Bug xoHTposs:
3K3aMeH/3aueT

3aueT

Bcero 4 cemectp
Bunbl yue6HO# paboThI —, P——

acTp.Jac acTp.Jac
OOmast  TpyIOeMKOCTh  TUCIHHMIUIMHBI  TIO 3/81 3/108
yueOHOMY IIaHy
AYIUTOPHBIC 3aHATHS: 1,33/35,10 1,33/36
Jlexiuu (JIek) 0,44/10,80 0,44/12
[Tpaktuyeckue 3ausatus (I13) 0,88/23,76 0,88/24
Camocrosrenbhas padota (CP): 1,67/45,09 1,67/44,85
KonTakTHas camocTosTeapHas pabora 1015
CaMOCTOSTENIBHOE U3yuCHHE pasielion /44 85
MYCHUTIIINHEI ’
Bu koHTpOIIS: 3ayer
JK3aMeH/3a4eT

AHHOTanus paGoyeii NpOorpaMMbl AU CHHUIINHBI
«JIaGopatopHble padoTsl o oprannveckoii xumun» (61.B.07)
1 Heabro AMCHMIVIMHBI SBJISETCS NPUOOpPETEHHE CTYJIEHTAaMH OCHOBHBIX CHHTE3a

OpraHN4YC€CKHX BCIICCTB

2 B pe3yabtare u3y4YeHHUS] TUCHUIJIHHBI

ﬁaKaHaBpuaTa JOJIZKCH:

Obnadams CIeayIOUIMMU KOMIIETEHIIUSIMH:
- CIIOCOOHOCTH IUIAHUPOBATH M MPOBOJUTH (PU3NICCKUE W XUMUYCCKUE IKCIICPUMEHTEI,
MPOBOANTHh 00paOOTKY MX Pe3yabTaTOB U OIEHMBATH MOTPEIIHOCTH, BBIABUTATh THIIOTE3bI U
YCTaHABIIMBATh TPAHUIBI UX MPUMEHCHHSI, TPUMEHITh METOJIbI MaTEeMaTUYECKOTO aHAJIM3a U

MOJIETIMPOBAHUs, TEOPETUUYECKOTO H
uccienoBaTenbekas aestenbHocTs) (ITK-16);

OKCIICPUMCHTAJIIBHOT'O

HUCCJICIO0BaHUA

o0yuyawuuiics 10 nporpamme

(Hay4HoO-

- TOTOBHOCTH HCIOJIb30BAaTh 3HAHWE CBOMCTB XMMHYECKHX JJIEMEHTOB, COCAMHEHUN W
MaTepUaJIOB HA X OCHOBE JUTS PelIeHUs 3a1a4 mpodeccroHanbHoit aesrensHocTr (ITK-18);

- TOTOBHOCTh H3y4yaTb HAYYHO-TEXHHUYECKYI0O HMH(POpPMAIUIO, OTEYECTBEHHBIH U
3apyOeXKHBIN OMBIT 10 TeMaTrke uccnenoBanus (ITK-20).

3name:

- TCXHUKY 0E30ITaCHOCTH B J'Ia60paTOpI/II/I OpraHquCKOﬁ XHUMUU,
- IIPUHIIUIIBI 0€30I1acHOr0 06paH_[eHI/I$I C OPraHU4YCCKUMHU COCIUHCHUSIMU
- METOAbI U BUIBI XpOMaTOFpa(I)I/II/I AJI OIIPEACIICHUA COCTaBa pCaKHHOHHOﬁ CMECH,

- TECOPETUYCCKHUE OCHOBEI crmoco0oB BBIJICJICHHA,

OpraHn4YCCKUX BCHICCTB;

OYUCTKH U WACHTU(DUKAIIIN

- OKCIICPUMCHTAJIbHBIC METOAbI ITIPOBCACHUS OPTaHUYCCKUX peaKuHﬁ, IMPOTCKAOIINUX

I10 PA3JIMYHBIM MEXaHHU3MaM;

—  OCHOBHBIE 0O0IIME METOJUKN B3aUMHON TpaHCHOpPMAIUHU KJIACCOB OPTaHUYECKUX

COE€IUHEHUN.
Ymems:

- MNPUMCHATH TCOPCTUYCCKUEC 3HAHUA U SKCIICPUMCHTAJIBHBIC MCTOABI MCCICOAOBAHUA

Opr&HH‘-ICCKOfI XUMHHU ITPpU pCHICHUHN HpO(I)eCCI/IOHaJ'IBHBIX 3aaay,

—  chopmynaupoBaTh IpodeMy U 000CHOBATH BHIOOP TPHUOOPOB M IKCIIEPUMEHTATHHBIX
MCTOHOB UCCIICAOBaHMs, TOCTABUTH LEIN U 3aJa4 U HAMCTUTD IIYTHU UX NOCTHIKCHUSA,

- CHHTC3UPOBATb COCAUHCHUS 10 HpeﬂHO)KeHHOﬁ MCTOJHUKCE,

— TPOBECTH BBIJICJICHUE M OYHUCTKY CHHTE3UPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUI IO OPraHUYECKON XUMHUU;




—  BbIOMpaTh palMOHAIBHBIA  CHOCOO

COCIUHCHHS;

—  TPEeACTaBNATh JaHHBIE JAOOPATOPHOTO

0(OpMIIEHHBIX METOIHUK;

HUCCICI0BaHUA

BBIACIICHUA W OYUCTKHU OpPraHUYCCKOro

BUAC TpPaMOTHO

—  TIPOBOJUTH AHAIN3 U KPUTUYECKH OI[CHUBAThH MOJYyICHHBIC HKCIIEPUMEHTAIBHBIC
JaHHbIe, 00001aTh U JenaTh 000CHOBaHHbIE BBIBOABI Ha 0a3e MPOBEAEHHBIX OMBITOB;

- BbI6paTb croco0 I/I,HCHTI/I(bI/IKaI_[I/II/I OpraHN4Y€CKOIro COCAMHCHU.

Braoemes:

- KOMIIJICKCOM COBPCMCHHBIX 3KCIICPUMCHTAJIbHBIX MCTOOOB OpFaHquCKOfI XHUMHHN

AJI PEIICHUS KOHKPETHBIX UCCIIEA0BATCIILCKUX 3a1a4;

- SKCIICPUMCHTAJIbHBIMU METOJAMU ITPOBEACHUA OPraHu4CCKUX CUHTC30B.

OCHOBHBIMH METOJIAMH UACHTH(PUKAIINHA OPTaHUIECKUX COCTHHCHUH

—  mpuemamu 0OpaOOTKH U BBIJEIEHUS] CHHTE3UPOBAHHBIX BEIIECTB;
— 3HAHUSAMH OCHOBHBIX 3aKOHOB OPraHUYECKOM XMMHH I COACPKATEIbHOW HHTEPIPETALINU

MOJTYYCHHBIX KCIIEPUMEHTAIBHBIX PE3YIBTATOB.
3 Kpartkoe conepskanue THCHUTLIAHBI

1 Paszoen 1. «Illpasura u memodwvl pabomul 8 1aOOPAMOPUU OP2AHULECKOU XUMULLY
1.1 TIlpaBuna Ge3omacHoO# pabOTHI B JIA0OPATOPUH OPTraHUICCKOW XUMUH

1.2 Metoasl paboThI B TaOOpaTOPUN OPTraHUIECKOH XUMUH
1.3 JlaboparopHas nocyna, 000pyJA0BaHUE U TPUOOPHI

2 Pazoen 2. «Memodul uoenmughuxayuu, OYUCMKU U 8bLOCACHUSL OPSAHULECKUX COCOUHECHULLY

1.1 Xpowmarorpadus

1.2 Meromabl OYHCTKH KHUIKHUX BenlecTB. [leperonka.

1.3 MerToabl OYMCTKH TBEP/BIX BellecTB. [lepekpucramimu3anus

3 Pasoen 3. «Cunmes opeanuieckux COeOUHeHUL»

3.1 Cunressl
4 O0beM y4eOHOI THCHUIIIHHBI

Bunst yueOHO# paboTh

B 3aueTHBIX

B akanmeMm. yacax

eAMHUIIAX
O0masi Tpy10€eMKOCTh JUCHUILIUHBI 10 YUeOHOMY IJIAHY 2 72
KonTtakTHas padoTa — ayIuTOPHbIE 3aHATHUS: 0.88 32
Jlexmim (Jlek) - -
[paxTuueckue 3anstus (113) - -
JlaboparopHsie 3ansTus (J1ad) 0.88 32
CamocrosrTenbHas padora (CP): 1.12 40
KonTakTHas camocrositensHast paboTa 512 0.2
CaMocTosATeTbHOE H3YUCHUE PA3/IETIOB TUCIUTLTHHBI ' 39.8

Bua konTposasn:

3avuer

Bunsl yueOHO# paboTh

B 3aueTHBIX

B actp. yacax

eIMHHIIAX
OO0uiast Tpy10€eMKOCTh TUCHHUILIUHBI 0 Y4€OHOMY MJIaHYy 2 54
KonTakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0.88 24
Jlexmim (Jlek) - -
[paxTuueckue 3ansarus (113) - -
JlaGoparopusie 3aHsTus (J1ad) 0.88 24
CamocrostenbHnas padora (CP): 1.12 30
KonrakrtHas camocrositensHas pabora 0.15

2.12

CaMoCTOATENBHOE U3yUEHHUE PA3/AETIOB JUCIUITIINHBI 29.85

Bua konTpoas:

3avyer

AHHOTanus pado4eii NporpaMMbl JUCHHUILINHBI
«Opranuyeckasi XuMHsl B TEXHOJOTMHU 321U THI OT kKoppo3umn» (b1.B.08)
1 Heab0 IMCUMIUIMHBI SBISIETCS MPUOOPETEHHE CTYACHTAMH 3HAHUW O CTPOCHHUH
OpraHWYEeCKUX COEIMHEHUH, OCHOBHBIX XHMMHUYECKHMX CBOMCTBaX pa3IMYHbIX KJIacCOB
OPTraHWYECKUX COEAMHEHUHW U METOoJaX UuX TOJNYyYCHHs, KaK MPOMBIIUICHHBIX, TaK |

1a00paTOPHBIX.

2 B pe3syabrare wu3y4YeHUS] JAMCUHUILIMHBI

O0akajiaBpuaTa J0JIKEeH:

o0yyamomuiicds 10 TNporpamme




Obaaoams CNeAyONUMI KOMITETCHIIUSMU:

- CIOCOOHOCTH TUIAHUPOBATh M MPOBOAUTH (PU3NYECKUE U XUMHYECKHE SKCIICPUMEHTHI,
MPOBOAUTH 00pabOTKY MX pEe3yJbTaTOB U OLIEHHWBATH MOTPEIIHOCTH, BBIIBUTATh TMIIOTE3bI U
yCTaHABIIMBATh TPAHMIIBI UX MPUMEHEHHS, TPUMEHATh METOJbI MATEMATHUYECKOTO aHaIn3a U
MOJIETIUPOBAHUS, TEOPETUYECKOTO W  DKCIEPHUMEHTANIbHOIO  HCCIeAOBaHUA  (HAy4dHO-
uccieaoBaTensckas aesaresibiocts) (ITK-16);

- TOTOBHOCTh HMCIOJIb30BaTh 3HAHWE CBONCTB XMUMHUYECKUX DJIEMEHTOB, COCAMHCHHNA W
MaTepHaJIOB Ha MX OCHOBE JIJIS pEIlIeHus 3a/1a4 mpodeccuonanbHou aestenpHoct (ITK-18);

- TOTOBHOCTh W3y4yaTh HAYYHO-TEXHUYECKYI0 WH(OPMAIUIO, OTEYSCTBCHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (I1K-20).

3uams:

— TEOPETUYECKUE OCHOBBI CTPOCHHS M CBOMCTB Pa3IUYHBIX KJIACCOB OPTaHHMYECKUX
COCIMHECHU;

— CIOCOOBI MOJIYYEHUSI U XUMUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB OPTaHUYECKUX
COCIIMHECHUH;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPraHUUECKHUX PEaKIIN;

Ymems:

— TPUMEHATH TEOPEeTUYECKHEe 3HaHHWS JMJIi CHHTE3a OpPraHu4ecKuX COeIMHEHUN
Pa3IUYHbIX KIJIACCOB;

— aHAJIM3UPOBATH U MPEJICKA3BIBATH PEAKIIMOHHBIC CBOMCTBA OPraHUICCKUX COCTUHEHHUIA,

— COCTaBJISITh CXEMBI CHHTE3a OPraHUYECKIX COCTUHEHHH, 3aIaHHOTO CTPOCHUS;

Braoemo:

— OCHOBaMH HOMEHKJIATYPHI U KJIacCU(DHUKAIH OPTAaHHYECKUX COSAMHCHU;

— OCHOBHBIMH TCOPETHYSCKUMH IPEIICTABICHUSIMHA B OPTAHUYECKON XUMUM;

— HaBbIKaMM OOOCHOBAHHUS PALMOHAIBHBIX CIOCOOOB TMONXYYEHHUS OpPraHUYeCKUX
BEIIECTB.

3 Kparkoe conep:kanue THCIUTNIHHBI

1  Pazoen 1. «Memannopeanuueckue coedunenus. Ianocenonpouzsoonvie. Cnupmeol,
Genonvl, npocmole d¢hupol. »

1.1 Mertaniopranu4eckue COeAMHEHHUS.

1.2 TanmoreHONPOU3BOIHEIC

1.3 Cnouprst

1.4 ®enomnsl

1.5 IIpoctsie 3pupbl

1.6 DmoxcucoeUHEHUS

2 Pasoen 2. «Anvoecuowi, kemomwvi. Kapoonosvle Kuciomol u ux yHKYUOHATbHbIE
NPOU3BOOHbIEY

2.1 Anbaerujpl U KETOHBI

2.2 KapOoHOBBIE KUCIIOTHI

2.3 OyHKIMOHATLHBIC TIPOU3BOIHBIC KAPOOHOBBIX KHCIIOT

3 Pa3zden 3. «A3omcoodeporcawyue coeoureHusn»

3.1 HutpocoennneHwus

3.2 AMUHBI

3.3 AB3a- 1 1Ma30CcoeUHEHNS

4 O0beM yueOHOM TMCUMILTHHBI

Buner yae6HOM paboThI B saueTHeIX B akagem. gacax
eIMHUIIAX

OO0m1ast TPy10eMKOCTh AUCHHUILIUHBI 0 Y4€OHOMY IJIaHy 5 180
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 1.78 64
Jlexnuu (Jlek) 0.88 32
[Mpaktuueckue 3anstus (I13) 0.88 32
JlaGoparopusie 3aHsTus (J1ad) - -
CamocrosiTenbHas padora (CP): 2.22 32
KonrakrtHas camocrositenbHas pabora 299 -
CaMoCTOATENBHOE U3yUEHHUE PA3AEIOB TUCIUILINHBI ' 80
JK3aMeH 1 36
KoHnTtakTHas paboTa — MpOMEKyTOUHAS aTTECTAITHS 04
[TonroroBka k 3K3aMeHy 1 35.6




Bua konTpoas:

IK3aMCH

Bunst yueOHOM paboTh B sauerhbix B actp. wacax
SIMHHIIAX
OO0masi Tpy10eMKOCTh JUCHUILINHBI 110 y4e0HOMY IIaHy 5 135
KonTakTHasi padoTa — ayTuTOPHBIE 3aHATHS 1.78 48
Jlexuuu (JIek) 0.88 24
[pakTuueckue 3ausrus (I13) 0.88 24
Jlabopartopusie 3ansaTus (J1ao) - -
CamocrositesqibHast padora (CP): 2.22 60
KonTakTHast camocTosiTenbHast pabota 999 -
CaMoCTOsATEeNNFHOE N3YyUCHHE Pa3IesIOB JUCIUITIHBI ' 60
JK3aMeH 1 27
KoHTakTHast paboTa — MPOMEKYTOYHASI aTTECTALISI 1 0.3
[ToaroToBka k sK3aMeHy 26.7
Bujg konTpoJs: JK3aMeH

AHHOTaIUs padoyeil NporpaMMbl TUCHHUILIUHBI
«MunepaJsiorusi u kpucrauiorpadpus» (b1.B.09)

1. Ilenb DUCUMIUIMHBI - COCTOMT B MPHUOOPETEHUU CTYJIEHTAMU 3HAHUHA 00 OCHOBHBIX
MOHATUSX KpUCTALUIOTpaduu, KPHUCTAUIOXMMUW, MHHEPAJOTMH W TeTrporpaduu s
IIOHMMaHMsI B3aMMOCBSI3M BHYTPEHHErOo CTPOCHHs TBEpAOro Teiaa ¢ ero  (pusmko-
XUMHUYECKUMH CBOMCTBAMHU JUISYNIPABICHUSI CTPYKTYpOH M KAdeCTBOM TEXHHYECKUX
MaTEpHAJIOB.

2. B pesynbraTe M3y4eHUs AUCIUILIMHBI O0YJArOIIUIICS 10 MporpaMmme OakaiaaBpuara
JOJKEH:

OO6nanaTh ClIeIyOIUMH KOMIETEHIUSAMMU:

-TOTOBHOCTBbIO ~ MCIIOJIb30BaTh COBPEMEHHBIE 3HAHHUA O  KPUCTAUIOXMMHUYECKOM
CTPOCHMH BEIECTBA VISl IOHUMaHMsI OKPYXKAIOIIEro Mupa u sisienuit npupost (OI1K-2);

-CITOCOOHOCTBIO HCITONB30BAaTh 3HAHUS O CTPOCHUM BEIECTBA, MPHPOJIE XUMHUYECKOM
CBSI3M B PA3JIMYHBIX KJAaccax COEIWHEHUH I MOHUMaHMs MX (PU3HMKO-XMMHUYECKUX CBOWCTB
(OIIK-3);

-CIIOCOOHOCTBIO TPOBOJUTH KPUCTAIIOXMMUYECKMH aHajdu3 ChIPbs, MaTepHajoB H
rOTOBO# POJYKIINH, OCYIIECTBIIATh OLIEHKY pe3ynbraToB ananusa (I1K-10);

-CIIOCOOHOCTBIO IUTAaHUPOBATh u IIPOBOJIUTH

KpUcTayuorpaduyeckoe, KpUCTAJUIOXUMHUYECKOE U MHHEPAJOTHYECKOEe H3YydeHHeE,
MPOBOAUTh  OOpabOTKYy €ro  pe3yjibTaToB, MPHUMEHSTb METOAbl  KOMIIBIOTEPHOIO
mozenupoBanus (ITK-16);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS KPHUCTAUIOXMMUYECKUX CBOICTB COEAMHEHUNH M
MaTepUaJioB Ha UX OCHOBE JUTS PelIeHUs 3a1a4 mpodeccruoHanbHoil nesrensHocTr (ITK-18).

3name:

-OCHOBHBIE 3aKOHBI M MOHATHS KpUCTaIOrpapuu, KpUCTAITIOXUMUH, MUHEPAJIOTUU U
nerporpapuun

-OCHOBHBIE TOJIOKEHHSI CTPOCHMSI KPUCTAJUIMUECKUX TBEPABIX Tell: KpHUCTaIndyecKas
CTPYKTypa BEIECTBA, IMPOCTPAHCTBEHHBIE TIPYNIbl CHUMMETPUH, OCHOBHBIE  THUIIBI
KPUCTAINIMYECKUX CTPYKTYp, B3aUMOCBSI3b KPUCTAIIIMYECKOM CTPYKTYphl U  (PU3UKO-
XUMHYECKHUX CBOWCTB;

-001111e IPUHLHUIIBI KJIacCU(UKALIUY U OMUCAHUS KPUCTAITMYECKUX CTPYKTYD

-OCHOBHBIE KpHCTaIOrpauyeckue U KpUCTAIUIOXMMUYECKHE METOMABI MCCIIEeOBAHUS
KPUCTAJNINYECKUX TBEPJBIX TEII;

Ymems:

-ONpeACNATh M ONMCHIBATH OCHOBHBIE CTPYKTYpHBIE THINBI (YUCIO (HOPMYIBHBIX
€IMHUL, KOOPAMHALMOHHBbIE YHWCIA, KOOPAMHALIMOHHBIE MHOTOTPAHHUKH, HAIUYUE
IUIOTHEHIINX YIAKOBOK), pElIaTh THIIOBBIE 33Ja4M IO ONpPEAEICHUI0 KaTeropuu, CUHIOHUH,
TUITY HEHTPUPOBAHUS KPUCTATNINYECKON PEIIETKH;

-yCTaHABJIMBATh B3aUMOCBS3b MEXIY KPHUCTAUIMYECKOH CTPYKTypol u  (usmko-
XUMHYECKHMHU CBOMCTBaMU;

-MCII0JIb3Ysl 3HAHUS OCHOBHBIX TUarHOCTUYECKUX CBOMCTB MUHEPAJIOB U FOPHBIX IIOPOJ




IIPOBOJUTH UX OIIMCAHMUE;
-ACIIONIb30BaTh COBpPEMEHHbIe VHTepHeT-pecypchl, TeMaTrhdeckue Oa3bl TaHHBIX |
MOJICJIMPOBAaHUE B MPHUKIAIHBIX MPOrpamMMax sl COCTABICHMs OIMCAHUS 3aJaHHOTO
KPUCTAJIJINYECKOIO BELIECTBA.
Braoemy:
-METOJIMKOM onucanus MOpHOJIOruH KPUCTANINYECKUX TBEPBIX TEII;
-METOJUKOM  ompexneneHus  (GOpMya  CHUMMETPUM  KPHCTAIMUECKHX
MHOT'OTPaHHHUKOB;
-METOJUKOM KPUCTATNIOXUMHUYECKOTO ONMCAHUS OCHOBHBIX  THIIOB
KPUCTAJNIMYECKUX CTPYKTYD;

-HaBbIKaMM MICHTHU(HKALUK BEIECTBA 110 JaHHBIM Kaue€CTBEHHOT'O PEHTTeHO(a30BOro
aHaJIM3a;

-METOJMKONU OIpEAEIeHUS U ONUCAHMUsI OCHOBHBIX MHUHEPAJIOB U T'OPHBIX IOPOJ 110
JUarHOCTUUYECKUM MTPU3HAKAM.

3. Kpartkoe copepxaHue JUCHUIUIMHBI

Beenenne. Copepkanue, 3agauyd M B3aUMOCBA3b C JAPYTUMHM  JAMCLHUIUIMHAMU
CIIELIUAJIBHOCTH.

OcHoBbl kpuctamorpadguu. Kpucranauueckas CTpykTypa U CUMMETPUS KPUCTAIUIOB.
CummeTpusi Kak NPUHIMI KJIACCU(PHUKAIMK KPUCTAJUIMYECKUX TBEPIBIX TeJ, MOHATHE 00
U30TPONHBIX M AHU30TPONHBIX  KpucTauiaX. OCHOBHBIE  CBOMCTBA  KPHUCTaJUIOB:
aHU30TPONMS/U30TPONHSI, OJHOPOAHOCTb, CIIOCOOHOCTh OTPAHATHCS, CUMMETPHs. DJIEMEHThHI
CUMMETpUU KOHEUYHBIX (uryp. @opmyna cummerpun. [IOHATHS KaTeropuu, CUHTOHUH, BH
CUMMETpUU. MexayHapo/Hasi CHUMBOJMKA M TEOPEMbl CIIOKEHHMs. 32 BHMJAa CHUMMETpPUH.
[IpaBuna kpuctamiorpaduyeckoil yCTaHOBKH KPHUCTAJUIOB, CTepeorpapuvecKkue MPOEKIUU
3JIEMEHTOB CUMMETPUU U NPOEKLMU IpaHei KpuctamioB. Popmbl UaeaIbHbIX KPUCTAIIOB:
IPOCThIe U KOMOWHHUpPOBaHHBIE (DOPMBI OTPaHEHUs, MPOCThIe (OPMBI OTPAHEHHS HUBIICH,
CpeAHel M BhICUIEH KaTeropuil, NpoeKIuu rpaneil. PeanbHble KpUCTaJlIbl: OCHOBHBIE METO/IbI
BBIPAILIMBAHUS KPHCTAJUIOB U3 PACTBOPOB U PACILIABOB, (POPMBI peaibHbIX KPUCTAJIIOB.

OCHOBBI KPHUCTANIOXUMHH. DJIEMEHTbl NPOCTPAHCTBEHHON peleTKu. TpaHCisuus.
DONEeMEeHTbl CUMMETPUM KPHUCTAUIMYECKUX PpEIIETOK. OJeMeHTapHas sueiika. Tumbl
TPAHCISIIMOHHBIX pewmeTok. 14 tumoB pemerok bpas. IIpocTpaHCTBeHHbIE TIpymmbl IO
denopoBy.

230 nmnpocTpaHCTBEHHbIX TIpynn. OCHOBHBIE CTPYKTypHble THmbl. —OnucaHue
KPUCTAUNIMYECKUX CTPYKTYp: YMCIO (OPMYJIBbHBIX €AMHHUI] M CTEXHMOMETpHUecKass (popmyna
COEMHEHMS, KOOPANHALMOHHOE YHCII0, KOOPAUHAILIMOHHBIM MHOTOIPDAaHHUK, PEHTTEHOBCKAs
IUIOTHOCTh, IUIOTHEHWIIME YINAKOBKM W 3allOJHEHHOCTb IIyCTOT, MPOEKIHs Ha 0a30BYIO
IIOCKOCTh. OnHcaHue CTPYKTYPHBIX THIOB IPOCTBIX BEIIECTB (MeOu, MarHus, rpadura,
anMasa u 7p.), OuHapubix coequnenui tmna AX, AXn (ranuTa, Qaroopura, pyTHIa U Ip.),
CIIO’)KHOOKCU/IHBIX COCAMHEHHUH (IUMWHENW, NEepoBCKUTa W Jp.). Kpucrayummoxumudeckas
kinaccudukanus cuiaukartoB. I[loHATHS H30MOpPPHU3M U HOAMMOP(PU3M KPUCTATUTUNYECKUX
TBEpJBIX Tel. TBepible pacTBOPbI U YCIOBUS HX OOpa3oBaHus. OOlLue MpeAcTaBICHUS O
PEHTICHOBCKMX  METOJaxX  aHaju3a, KAayeCTBEHHOM  pPEHTreHo(a3oBOM  aHalU3E,
UACHTU(UKALMS BELIECTBA 10 JaHHBIM PEHTI€HO(])a30BOro METO/ja aHaJIN3A.

CoBpeMeHHbIE TeMaTHYeckhe 0a3bl TaHHBIX MO KpHCTAIOrpaduu, KPUCTANIOXUMHU U
MUHEPAJIOTUN U MPUKIIATHbIE KOMIBIOTEPHBIE MPOTPaMMbI JJIsl OMUCAHUS KPUCTAITMYECKUX
TBepaAbIX Ted. OCHOBbI MuHepanoruu u mnerporpaduu. OOmmue cBeleHHs O MUHEpaiax:
KJ1accu(UKaLUsl MUHEPAJIOB 110 XUMHUYECKOMY COCTaBY M OCHOBHBIE NPEJICTABUTENMN Pa3HBIX
KJIaCCOB, JIMAarHOCTUYECKHE CBOMCTBA MHHEpaJIOB (IeHe3Huc, MOP(OIOrus, XUMHUYECKUH
COCTaB, I[BET, I[BET 4EpThI, OJIECK, TBEPAOCTh, CIAWHOCTh, IPO3PAYHOCTh, MJIOTHOCTh HAP.).
OmnpeneneHre MHUHEpPAIOB MO UX (HU3MKO-MEXAHUYECKUM CBoicTBaM. OOLIMe CBEICHUS O
TOPHBIX IOPOJaX: CHUCTEMATHKAa TOPHBIX MOPOJA IO TEHE3UCYy. ONMCAHUE MpPEeICTaBUTENIEH
pa3HbIX THUIOB TOPHBIX IOPOJ, OCHOBHBIE XapaKTEPUCTUKH TOPHBIX MOpoJ (TeHe3uc,
MUHEpPAJIBHBI COCTaB, CTPYKTypa, TEKCTypa, TBEPAOCTb, IUIOTHOCTb TOPHBIX IOPOJK).
OmnpezeneHne TOPHBIX MOPOJ MO UX (PU3NKO- MEXaHUUYECKUM CBOWCTBAM.

4. O6beM yueOHOM TUCITUILTUHBI

Bun yae6Ho# paboThl B 3a4yeTHbIX | B
eIMHALIAX aKaziem



OO01mast Tpy10eMKOCTh TUCITUTUTHHBI 3 108
o y4eOHOMY TUTaHY

AyIUTOpHBIC 3aHATHUS: 1,33 48
Jlexuun (Jlek) 0,44 16
[TpakTHyeckue 3aHATHS 0,44 16
JlabopaTopus (JIa0) 0,44 16
CamocrostensHas padota (CP): 1,67 59,8
CamocTosTeIpHOE U3yUeHHe Pa3esioB Kypca 1,67 59,8
KonraktHas camocrositenbHast pabora 0,2

Bua uTOroBoro KOHTpOJIS: 3a4eT - -

Bun yaeOHO# paboThI B 3a4eTHhIX | B acTpoHOM.
SIMHHIIAX gacax

OO0m1as Tpy10€MKOCTh JTUCITATIITUHBI 3 81

1o yueOHOMY ILJIaHy

AyIUTOpPHBIC 3aHITHS: 1,33 36

Jlexuuu (Jlek) 0,44 12

[TpakTHueckue 3aHATUS 0,44 12

Jlabopatopus (JIa0) 0,44 12

CamocrosrenbHas pabota (CP): 1,67 44,85

CaMocTosTeIbHOC H3yUeHHUE Pa3IeioB Kypca 1,67 44,85

KoHnrtakTHas camocrosTenbHas pabota 0,15
Bu HITOroBOro KOHTPOJISL: 3a4eT - -

AHHOTanus paGoyeii NpOrpaMMbl AU CHHIINHBI
«IIpoexTHpOBaHue 1eTa/ieil MALUH M ANNIAPATOB B TEXHOJIOTMH 3a1UTHI OT
koppo3un» (b1.B.10)

1. Ilenu u 3a7a4M AUCHUIUIMHBI

Ilenp nUCHMIUIMHBI - HAYYUTHb CTYAEHTOB TBOPYECKOMY IIOAXONY K BBIIIOJHEHHUIO
MHXEHEPHBIX PacueToB Ha MPOYHOCTb, )KECTKOCTh U YCTONYMBOCTh IEMEHTOB KOHCTPYKLIUHI,
JeTajiedl ¥ y3JI0B MAalllMH U anmapaTros.

OCHOBHBIMU 3a/ladyaMM JMCLMILINHBI, PEIIEHUE KOTOPBIX O0OECIEeYUBAET JOCTHKEHHUE
LIETIH, SBIISIOTCSL:

-U3y4YEHHUE TUIIOBBIX 3JIEMEHTOB KOHCTPYKLIUI XUMHUECKOTO 000PY/I0BAHUS;

-OCBOCHHE OCHOB METOJJUKH IPOEKTUPOBAHNUS;

-o0ecrneueHne HeoOXOUMON TeXHUYECKOM NH(pOopMaLuen Ui BOCIPUITHS CTyI€HTaMU
psiia TOCIEYOUINX TACHUTIINH.

TpeboBanus k pe3yabTaTaM OCBOSHHS IUCHUIIIMHbI

Nzyuenne kypca «lIpuknaanas MexaHMKa» CIIOCOOCTBYET MPUOOPETEHHIO CIIETYIOLINX
KOMITETECHIIMN:

CIOCOOHOCTh IJIAHUPOBATh M MPOBOJAUTH (PU3MUECKHE U XUMUYECKUE SKCIIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY MX pe3yJabTaTOB M OLEHMBATH MOTPEHIHOCTH, BBIIBUIATh TMIIOTE3bI U
YCTaHABIIMBATh I'PAHULBI UX MPUMEHEHUS, MPUMEHSATh METOJbl MaTEMaTHUECKOIr0 aHallu3a U
MOJICTTUPOBaHMsI, TEOPETUIECKOTO U dKCIepuMeHTaIbHOro uccaenosanus (I1K-16);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PU3WYECKUX TEOpPUH ISl pelieHus
BO3HHUKAIOMINUX (DU3MYECKUX 3a/1a4, CAMOCTOSTEILHOIO MPUOOpeTeHUs (U3NUYECKUX 3HAHUM,
JUIS IOHMMAaHUS TPHUHLUIIOB paboThl MpUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOJSAIIMX 32
npeeNbl KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHnus (I1K-19).

B pesynbprate m3ydeHHs] TUCILUIUIMHBI OOydaroluiics MO mporpamme OakajgaBpuarta
JOJDKEH 3HAmb.

-KOHCTPYKIIMH, TUITAXKUA U KPUTEPHUH PAOOTOCIIOCOOHOCTH JIeTajeil MallluH, COOPOIHBIX
enuHuIl (y3JI0B) U arperaTos;

-OCHOBBI TEOPHHM COBMECTHOM pabOThI M METOJIbl pacueTa JeTajeil U y3JI0B MalluH U
anmnapaToB XUMHUYECKOU TEXHOJIOTHH;

ymemn:

-BBIIIOJIHATD M YATATh TEXHUYECKUE CXEMBI, YEPTEXKH U ICKU3BI JCTANECH, Y3JI0B U
arperaToB MalllMH, COOPOYHBIX UepTeXel U YepTexH oOIIero BUa;



-IPOM3BOAUTHL  pacyeTbl IO OCHOBHBIM KpUTEpPHUSIM  pabOTOCHOCOOHOCTH U
KOHCTPYUPOBAHUS JIETAJICH MAIlIUH;

-IIPOU3BOJIUTH PACUYeThl U KOHCTPYMPOBAHUE ACTAICH MAIINH U MEXAHU3MOB C YYETOM
MPOU3BOACTBEHHON TEXHOJIOTUU U IKCIUTYaTallUu;

61a0emo.

-HaBbIKAMU KOHCTPYUPOBAHUS U TEXHUUYECKOTO TBOPUYECTBA;

-IIpaBWJIaMU IIOCTPOCHUS TEXHUYECKUX CXEM U YEPTEKEN;

-OCHOBHBIMH METOJIAMH PACUYETa U MPOCKTUPOBAHUS MEXAHUYECKUX Y3JIOB U DJIEMEHTOB
TEXHHKH.

2. Kpatkoe copepxaHue TUCIUIUINHBIL:

Monyne 1. «Pacuer XMMHMYECKOTO ammapara ¢ MEXaHMYECKUM MepeMEelINBAIOLIIIM
YCTPOMCTBOM.

ITo BceM 3Tamam KypcoBOTO MPOEKTa 0POPMIISIETCS €IMHAs OSICHUTENIbHAS 3amucKa. B
MOSCHUTEIBHYIO 3allMCKy BKJIIOYAKOTCA IPOEKTHBIE W IPOBEPOUYHBIE PACUETHl THUIIOBBIX
3JIEMEHTOB B COOTBETCTBUU C JEHCTBYIOIIMMH MeTOAUKamu. [TpousBoaurcs:

1) BBIOOpP KOHCTPYKIITMOHHBIX MAaTEPUAJIOB;

2) pacder OCHOBHBIX T€OMETPHUECKHX Pa3MEpOB alapara;

3) pacder TOJIIMH CTEHOK ammapara U pyOarku;

4) moxOoOp NMpHUBO/A;

5) pacder (aHIIEBOrO COSANHEHHUS KPBILIKH C KOPITyCOM aIlnapara;
6) pacder Bajla MEIIAIIKA HA BUOPOYCTOHYMBOCTD U IPOYHOCTB;

7) moxbop u pacdyer MyQTHI;

8) momdop M pacueT yIUIOTHEHHS.

Monyib 2. «Ueprex 00IIero Buaa anmapara.

BrmmonHsercs yepTex oOmiero BuAa ammapara ¢ BHAAMH, pa3pe3aMH, CEYCHUSIMH U
BBIHOCHBIMH 3JIEMEHTAMHU, JAIOIIMMHU MOJIHOE MPEACTaBIeHUE 00 ero YCTPOHUCTBE U MPUHITUTIE
paboTbl. YepTexk 00mIiero BuIa anmapara COACpIKUT:

1. U3obpaxenue ammapara (BUABI, pa3pe3bl, CEUYECHMs, BBIHOCHBIC SJEMEHTHI),
coJiepKallire OKOHYATeJIbHbIe KOHCTPYKTUBHBIE PELICHUSI.

2. OCHOBHBIE pa3MepHlI.

3. Pacnonoxenue mrynepos, JroKa, onop anmnapara. 4. Tabnuily Ha3HaueHUs MITYLEPOB
B anmapare.

5. TeXHUYECKYIO XapaKTePUCTUKY U TEXHUYECKHE TPEOOBaHMS K HEMY.

Ha BTOpOM 5McTe BBIMOJHSIOTCS YEpTEXKHU COOPOUHBIX €IUHMI] M JeTanei. YepTexu
BBITIOJIHSIIOTCA Ha JucTax popmara Al.

KypcoBoii mpoekT sBIS€TCS CaMOCTOATENbHOM paboTOM CTyaeHTa, KOTOpbI Hecer
MIOJIHYIO OTBETCTBEHHOCTh 3a €€ KayecTBO (IIPaBUJIBHOCTh PacueToB, O(popMIIeHHE YepTexeil)
U CBOEBPEMEHHOCTb BBIMOJHEHUS Bcex dTarnoB pabotT. IlpenonaBarens — pyKOBOIUTENH
MIPOEKTa HaIpaBJieT padOTy CTYAEHTA, KOHCYJIbTUPYET MO HESICHBIM BOIPOCAM, OMPEEIIsIeT
CTEIEHb 3aBEPIICHHOCTU OTIEIbHBIX ITAllOB IPOCKTUPOBAHMS.

O06beM yueOHOM TUCITUTIITUHBI B 3avernpix | B
SIMHATIAX akajze
M.
Jacax
OOu1ast TpPyA0EMKOCTh TUCIUILIUHBI 110 Y4eOHOMY TIaHY 3,0 108
AyIUTOpHBIE 3aHATHUS: 0,44 16
Jlexruu (J1) - -
[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrositenbHas pabota (CP): 2,56 91,8
CamocrosiTenbHOE U3yUeHUE Pa3esioB Kypca 91,8
KonrtakTHas camocrosiTenbHas pabota 0,2
Bun xoHTpoIs: 3a4eT / SK3aMeH Kypcoso
i
pOeKT/
3auer
OLICHKOU




B 3auernmix | B actpon.

CIIMHUIIAX Jacax
OO01mast Tpy10€MKOCTh TUCIUIUIMHEI 10 Y4eOHOMY TUTaHy 3,0 81
AyIUTOpHBIE 3aHATHUS: 0,44 12
Jlexuuu (JI) - -
[Ipaktrueckue 3ausatus (113) 0,44 12
CamocrositenbHas padota (CP): 2,56 68,85
CaMocTosTenbHOE H3yYeHHUE Pa3/IesioB Kypca 68,85

KoHnrtakTHas camocTosTenbHas pabota 0,15

Bux koHTpOIIS: 3a4eT / AK3aMeH
MIPOEKT/
3auer

OLICHKOM

Kypcosoit

C

AHHOTanus pado4eii NporpaMMbl JUCHHUILINHBI
«JlaGopaTopHbie padoThI N0 pU3HYECKOH XMMHH KOPPO3MOHHBIX npoueccoB» (b1.B.11)
1. legb AMCUMILVIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOMIUX XOJI0M

XHUMHYECKOTO MPOoIecca, M0Ka3aTh 00JIACTH MPUIIOKCHHUS 3TUX 3aKOHOB U HAy4YUTh CTYJICHTA
IPaMOTHO IPUMEHSTh UX TPU PEHICHUU KOHKPETHBIX TEOPETHUECKUX M MPAKTHUECKUX 3a/1a4.
2. B pe3yabTaTe n3yueHusi THCHUTLIMHBI CTY/IEHT T0JIKEH:

Obaaoams cnepyroummu npodeccruonanbabiMu (I1K) komneTeHmmsMu:

—  CHOCOOHOCTBIO TPOBOJUTH CTAaHJAPTHBIE W CEPTU(DUKANMOHHBIC HCIBITAHUS
MaTepUaNIoB, U3ACIHUI 1 TeXHOIorn4eckux mpoieccos (ITK-17);
CBOICTB
COCIMHCHUI W MaTepuaJioB HA WX OCHOBE I peHieHHs 3aaad MnpodeccHOHATBHON
nesrenapaoctr (ITK-18);

TOTOBHOCTBIO HCITOJIb30BaTh 3HAHUS OCHOBHBIX (PU3WYCCKUX TEOPUH JUIsI PEIICHUs

- CIIOCOOHOCTBIO  HCIIOJIB30BaTh  3HAHHE XUMHUYCCKHUX  3JICMCHTOB,

BO3HUKAIOIINX (PU3NYECKUX 3a7a4, CAMOCTOSTEILHOrO MPHOOPEeTeHUs (U3HUCCKUX 3HAHMIM,
JUI IOHMMAaHUS TPUHILUIIOB paboThl MPHUOOPOB M YCTPOMCTB, B TOM YHCJIE BBIXOJSIIIMX 32
npeesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

Buame:

—  TPUHOUINBI pabOTHI U CXEMBI UCTIONB3YEMBIX H3MEPUTEIHHBIX YCTAHOBOK;

—  BO3MOXHOCTH METOJIOB CIEKTPOXMMHUHU JJsi TPOBEACHHUS KAuyeCTBEHHOTO U
KOJMYECTBEHHOTO aHaNN3a XUMHUYECKHX CUCTEM, OMPEIEICHNUS TEPMOIUHAMUYECKIX CBONCTB
XAMHYECKHX BEIIECTB;

—  KOHJIYKTOMETPHYECKHH U METOALI  HAXOXKICHHS
TEPMOJUHAMHYECKHX XapaKTePUCTUK DIEKTPOJIUTOB (aKTUBHOCTEH U KOA((UIIMEHTOB

HOTCHLII/IOMeTpI/I‘{eCKI/Iﬁ

AKTUBHOCTH, KOHCTAHTBI JUCCOLUAINN, TCPMOANHAMUYCCKHUX XapaKTCPUCTUK peaKHI/II/I);
- (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IC METOAbI HMCCIICAOBAHHA M aHallh3a (I)a3OBBIX paBHOBeCI/Iﬁ B
OIHO- U MHOTOKOMITOHCHTHBIX CUCTCMAX, IIYTHU ITOCTPOCHU A (1)8.30BBIX AuarpamMm COCTOSAHUA,

- OKCIICPUMCHTAJIbHBIC MCETOJAbI H3YUCHUA KHUHCTHKU XHMHUYCCKUX peaKuHﬁ,

CriocoObIONpeieNIeHUs] KOHCTAHT CKOPOCTEH U MOPsIKa XUMHUECKUX PEaKIIUi.
—  KaJIOPUMETPUYECKHE METOIbl ONPEIEICHUS TeTNIOEMKOCTH, TEIUIOBLIX 3 PEeKTOB U
JIPYTUX TEPMOXUMHUYECKUX CBOMCTB H3y4aeMbIX OOHEKTOB.
Ymemn:

- NPUMCHATH TCOPCTUYCCKUC 3HAHUA U SKCIICPUMCHTAJIBHBIC METOABI UCCIICIOBAHUA
(I)HSHHCCKOﬁ XUMMHHU ITPpU PCIICHUN HpO(pCCCI/IOHaJ'ILHLIX 3aaay,

—  chopmynupoBaTh TpobIeMy U 000CHOBATH BBHIOOP IKCIEPUMEHTAILHOTO METOAa
WCCIIeIOBAHMSI, IOCTABUTH IIENTH U 331a4d U HAMETUTh MTyTU UX JOCTHIKEHUS;

— TPOBECTH MaTeMaTHYeCKyl0 oOpabOTKy SKCIepMMEHTAJIbHBIX IaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUHN MO PU3NUECKON XUMHH;

— MIPEJICTaBISITh JaHHBIC Ta00paTOPHOTO HCCIeI0BaHus B Tpaduyeckoit popme u




Ha OCHOBC IMOJTYYCHHBIX 3aBHCHUMOCTEH OonpeacIsATb COOTBETCTBYIOINHUE TCPMOANHAMUNYCCKIUEC
U KUHCTUYCCKUC XAPAKTCPUCTHKU XUMHUYECKOM CHUCTEMBI 1 XMUMHYSCKOI 0 mnpomnecca,

- MIPOBOJIUTH aHaJIn3 b3 KPUTHYECKH OLIEHUBATh MOJTy4YeHHBIC
JKCIIEPUMEHTANIbHBIC JaHHBIE, 0000INaTh ¥ JenaTh OOOCHOBAaHHBIE BBIBOABI Ha 0aze
MPOBEIEHHBIX OIBITOB.

Bnaoemy:

—  KOMILIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJOB (DHU3MYCCKOH XHUMHUHU
JUTSL PEIICHUsT KOHKPETHBIX MCCIICIOBATEIBCKUX 33/1a4;

—  OKCIEPUMEHTAIbHBIMH  METOJIAMHU  HCCIICJIOBAHHMS  COCTOSHUS ~ XHMHYECKOTO
PaBHOBECHS M KHHETHKH XUMHUYECKOI0 Ipoliecca.

— npueMamMu OOpaOOTKH IIOJIYYEHHBIX OIBITHBIX JAHHBIX JUIS BBIABICHUS H
YCTAHOBJICHHSI B3aMMOCBSI3€H MEXIy TEPMOAMHAMHYECKUMHU CBOMCTBAMH M (DU3MYCCKHUMH
napaMeTpamu MmpoIecca;

— 3HAHWSIMH OCHOBHBIX 3aKOHOB (DM3MYECKOH XHUMHUU IS COJEpPIKATEIBHON
HMHTEPIPETALIMH MTOJIYYEHHBIX YKCIICPUMEHTAIBHBIX PE3YJIbTATOB.

3. Kparkoe coaep:kanue TUCHUTLIAHBI

[IpumMeHeHHEe METOM0B  (PH3UKO-XMMHUYECKOTO HMCCIACAOBAHUSA JUISL  ONPEACICHHUS
TEPMOJUHAMHUYECKHX U KHHETHUCCKHUX XapPaKTCPUCTUK XMMHUCCKUX CHCTEM.

CnekTpoxuMuyeckue MeTOAbI HcceqoBaHus. KauecTBEHHBI aHAIM3 BEIIECTBA
(ompenencHIEe MEXBSJICPHBIX PACCTOSHUNA, MOMEHTOB HHEPIMH MOJiekyn). OnpeneneHue
KOJIMYECTBEHHBIX XapPaKTEPUCTHK (CTENEHW JHUCCOIMAIMA W KOHCTAaHTHI JIMCCOIUAINH
JJIEKTPOJIUTOB, TEILUIOEMKOCTH BEIIECTBA).

DJIeKTpoXuMHuYeckne Metoabl wuccienoBanusa. Konaykromerpusi. OmnpeneneHue
KOHCTaHTBI JHCCOLMAIIMKM C1a00r0o 3JCKTPOJIUTA, CTCICHH JIUCCOILMAIUHN, JJICKTPHYCCKOM
MPOBOJIUMOCTH  TPH  OSCKOHEYHOM  pa30aBICHUH  KOHJAYKTOMETPUYECKHM  METOIOM.
IMorenumomerpus. OnpeneneHue TEPMOIMHAMUYCCKUX XaPAKTEPUCTUK XUMHUIECKOM

peakimu (A H®, AGP®, AS°), TemmeparypHoro koddoumuenrta DIAC (dE° /dT ),



cranpaptroit DJIC (E®), u3ydenue BausHus 100ABOK HA IOTEHIMAI SJIEKTPOIA.

da3oBoe paBHOBecHEe B OJHOKOMIIOHEHTHBIX cHcTeMax. PU3MKO-XMMUYECKHI
a”Haamu3. 3yueHue 3aBUCHMOCTH CBOWMCTB CHCTEMBI OT €€ cocTaBa. KpuBble OXJIaXAECHHS.
Onpenenenne coctaBa dBTEKTHUYECKOM cMmecu. [locTpoeHne nuarpaMM KUINEHUS W AHarpaMm
IUIaBKOCTH JUIs OMHapHBIX cucTeM. OrpaHuYeHHas pacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEMaX.

XumMnueckoe paBHoBecue. OrpesesneHHe KOHCTaHThl XMMHUYECKOI'O PAaBHOBECUS U
TEIUIOBOTO 3P PeKTa XMMUUECKON peakIMy Ha MPUMEPE PEAKIUI pa3IoKEeHHUS.

Tepmoxumus. Kanopumerpus. Omnpenenenue TEMI0EMKOCTH BEIIIECTB
KaJIOPUMETPUUECKUM METOJIOM.

4. O0beM yueOHOH TUCHHIJIMHBI

Bun yuebHo# paboThl 3E Axag. 4.

OO6m1ast Tpy10€MKOCTh JTACIIUTLITAHBI 3,0 108

KonraktHass pabdora — ayauTOpHbIE 0.89 3

3aHATHSA:
Jleximu - -
[paxTuueckue 3anstus (113) - -
JlaGoparopubie padoTsr (JIP) 0,89 32
CamocrosiTeibHas padoTa 2,11 75,8
[ToaroroBka k 1abopaTopHbIM paboTam 75,8
KonTakTtHas camocrositensHast paboTa 2,11 -

CaMocTosTebHOE U3ydeHHE Pa3IeTIOB TUCITUILTHHBI -

Buabl koHTpOJIA:

3auer - 0,2
KonTakTHas paboTa — mpoMexyTouHas aTTecTarys - 0,2
Bua nToroBoro KOHTpOJIs: 3auer
Bun yuebHoit paboThl IE Actp. 4.
OO61mast TpyA0eMKOCTh TUCITUTUTMHBI 3,0 81
KonrakTHass paGora — ayauTOpHbBIE 0.89 24
3aHATHUA:
Jlexknun - -
[paxTnueckue 3anstus (113) - -
JlabopaTtopusie paboTs (JIP) 0,89 24
CamocTrosiTesibHas1 paGoTa 2,11 56,85
[ToaroroBka k nadbopaTopHeIM paboTam -
KonrakrtHas camocrositenbHas pabora 2,11 -
CaMocCTOATENBHOE U3YUEHHUE PA3AETIOB JUCIUIIIINHEI 56,85
Buabl kKoHTpOJIA:
3auer - 0,15
KonrakrtHas paboTta — mpomMeKyTouHast aTTeCTalus - 0,15
Bua ntoroBoro KoHTpoOJIs: 3auver

AHHOTaNuA padoyeiil MPOrpaMMbl IMCHUILIHHBI
«AHCTpYyMEeHTAIbHBIE METOABI XMMHUYECKOr0 AaHAJIM3a B TEXHOJIOTMH 3a1LMUTHI OT
koppo3un» (b1.B.12)
HucuumnnHa «AHCTpyMeHTAJbHbIe METObl XMMHUYECKOI0 aHAJIM3a B TEXHOJOTMHU
3alUTHl OT KOPPO3MU» OTHOCUTCA K ©a30BOM YaCTH IUCHUIUIMH Yy4eOHOro TIaHa.
[IporpaMMa NUCHMIUIMHBI TPEANOJIATAET, YTO OOYYArONIHUECS HMMEIOT TEOPETHYECKYI0 |



MPAaKTUYECKYI0 TOJATOTOBKY B 00JIaCTM MaTeMaTHKH, (U3HWKH, OOIIEH M HEOPTaHHMYECKOM
XUMHUH.

Heap mucuMniaMHbL: npuodOpereHue OoOydYaIOMMMUCS 3HAHUN 10 OCHOBHBIM TpYIIIIaM
WHCTPMEHTATBHBIX  ((PU3UKO-XUMHUYECKUX) METONOB XumHuueckoro anamm3a (MMXA),
Hau0oJee MHUPOKO MPUMEHSIEMBIX B MPOMBIIIJIEHHOCTH U MCCIIEI0BATENbCKON paboTe, a TaKxke
KOMITETEHIINI, HEOOXOJWMBIX XUMHKaM- TEXHOJIOTaM BCEX CHEIHAIILHOCTCH IS PELICHHUS
KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHaN3a.

3agaya  JMCHMIUIMHBI —  HM3yYeHUE  TEOPETUYCCKUX  OCHOB  HEKOTOPBIX
MHCTPYMEHTAJBHBIX ((DU3UKO-XMMHYECKHX) METOJI0B aHalIM3a; O3HAKOMJICHUE C MPUHLIUIAMU
paboOThl OCHOBHBIX MPUOOPOB, HCIONB3YEMbIX B (DU3UKO-XUMUYECKHMX METOAAaX aHaIn3a;
M3Y4YCHHE METPOJIOTHYECKMX OCHOB AaHAUTHYECKOW XUMHUH; O3HAKOMIIEHHE C METOJlaMH,
IIMPOKO KCIIOIh3yeMBIMU B COBPEMEHHOM aHATUTHYECKOMN MIPAKTHKE.

Jucuunnuna «AHCTPpyMeHTAJIbHbIE MeTO/Ibl XMMHYECKOr0 AHAJIHM3a B TEXHOJIOTHH
3alMTHI OT KOPPO3MW» MpernogaeTcst B 5 cemectpe. KoHTponb ycneBaeMOCTH CTYJIEHTOB
BEJIETCS 110 IPUHSTON B YHUBEPCUTETE PEUTHHIOBOM CHCTEME.

2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS U CHUIIJINHbI

Nzyuenne mucuuiuiiebl «MHCTPYMeHTa/IbHbIE METOAbl XHUMHYECKOI0 aHAJIH3a B
TeXHOJIOTHHM 3aIIMThl OT KOPPO3MH» IIpUM NOJArOTOBKE OakajaBpOB [0 HAaINPaBICHUIO
noarotoBku 18.03.01 «Xumuueckas TEXHOJIOTUS HAIMIPABJICHO HA MPUOOPETEHUE CIEAYIOUINX
poheCCHOHATTLHBIX KOMITETEHITHIA:

CIOCOOHOCTBIO TPOBOJAUTH AHAIN3 CBIPbs, MAaTE€pUaIOB M TOTOBOM MNPOAYKIMH,
OCYIIECTBIIATH OIIEHKY pe3ybTatoB aHamu3a (ITK-10)

CIOCOOHOCTBIO IUIAHUPOBATh U MPOBOAUTH (U3UUECKUE M XUMHUYECKHUE IKCIIEPUMEHTHI,
IIPOBOJIUTH 00pabOTKY UX Pe3yabTaTOB M OLIEHUBATh MOIPEIIHOCTH, BbIABUTaTh

TUIOTE3bl M YCTaHAaBIMBATh TPaHMULBl HUX [PUMEHEHMS, TPUMEHSITb METObI
MaTEeMaTHYECKOI0 aHAJIW3a U MOJEIUPOBAHMSI, TEOPETUUECKOTO U AKCIIEPUMEHTAILHOTO

uccnenosanus (ITK-16)

TOTOBHOCTBIO IPOBOJUTH CTaHJIAPTHBIE M CEPTU(UKALMOHHBIE UCIIBITAHUS MAaTE€PUAIOB,

U3JIeTHi ¥ TexHoornueckux mnpoieccos (ITK-17)

B pesynbpraTe n3ydeHus JUCUUIUIMHBI CTYIEHT OaKajlaBpuaTa JOKEH:

3HaTh:

— TEOpETUYECKHE OCHOBBI MeTOZ0B IMXA;

- Ipoliecchl OPMUPOBAHUS AHATUTUYECKOTO CUTHAJA B paznuuHbix UMXA;

— paccMOTpeHNEe IPUHILIUIIOB U3MEPEHUH B CTaHIapTHHIX pubopax;

— ocHOBBI MeTposoruu UMXA B cootBercTBuM ¢ pekoMeHaanusamu MIOITAK.—

Ymersn:

- MPUMEHSTHh NMPUOOPETEHHBbIE TEOPETHUUYECKUE 3HAHUS M NMPAKTUYECKHE HABBIKU B
poeCCHOHATILHOMN IeATETbHOCTH JUISl PELIeHNs] KOHKPETHBIX XUMUKO-aHAIUTHYECKUX 3a71ay;

Baaners:

- Meroponorue MMXA, mupoko UCHOJIb3yEMBIX B COBPEMEHHON aHAJIUTUYECKOMN ITpaK-
THKE;

- CUCTeMOi1 BbIOOpA METO/1a KAYECTBEHHOT'O U KOJIMUYECTBEHHOT0 XMMHUYECKOT0 aHaJIN3a;

- OLIEHKOH BO3MOXHOCTEN METO/1a aHAJIN3a,

- OCHOBHBIMHU CIIOCOOAMM METPOJIOTMUECKON 00pabOTKH pe3ysbTaTOB KOJWYECTBEHHOTO
XMMHYECKOI0 aHaJIn3a

3. COAEP KAHUE JUCHUIIJINHbI
Paznen 1. CniekTpanbHbIe METOIBI aHATTN3A



O6mas xapaktepuctuka @XMA. OCHOBHBIE MCTOYHHKH TOTPEITHOCTEH PE3YIhTaTOB
aHanM3a u crnocoObl ux oreHkH. OleHka mpeaena oOHapyKEeHHUs ¢ UCIOIb30BaHUEM (HOPMYJIbI
Kaiizepa u crangapTHOr0 OTKJIOHEHUSI MUHUMAJIBHOTO JieTekTupyemoro curnaia no MIOTTAK.
JIuHelHBI JMana3oH ompeaesieMblX KoHIEeHTpauui. CraHgapTHble 00pa3bl COCTaBa.
OCHOBHBIE aHAJIMTHUKOMETPOJIOTHYECKHE XaPAaKTEPUCTUKM METOJOB U PE3YJIbTAaTOB aHAJIN3a,
CIOCOOBl MX OLEHKHU: Mpenen oOHapyKeHUs, KOd(PQHUIMEHT YyBCTBUTEIBHOCTH, T'PAaHHIIBI
JUAna3oHOB ONPEIENSIEMbIX COACPXKAHHUM, CEJIEKTUBHOCTb, NPELUU3UOHHOCTD, IPAaBHIBHOCTS,
9KCHPECCHOCTh. MeToaabl mpo6ooTdopa, pa3aeiaeHus U KOHIEHTPUPOBAHUS BEILIECTB.

Merononorus ®XMA. [IpueMbl KOTHMYECTBEHHBIX U3MEPEHHUI (METO IpayupOBOYHOM
3aBHCHUMOCTH,. BHEIIHETO M BHYTPEHHETO CTaHAapTa, METOJ 100aBOK). AHAIUTUYECKHE U
METPOJIOTHYECKUE XaPAKTEPUCTUKU PA3JIUYHBIX MHCTPYMEHTAIbHBIX MeTOon0B. [loHsATHE 00
arTecToBaHHOW Metoauke. IIpoGiemsr BeiOOpa Merona aHanu3a. OOOOIIEHHBIE CBEICHUS O
['OCT P 1CO 5725 (2002).

OOmast  xapakTepucTHKa  CHEKTpaJbHbIX  METOAOB  aHanu3a. Kiaccudukanus
CIEKTPAIIbHBIX METO/MOB aHaiu3a. [loiyueHne XUMHKO-aHAJTUTHUYeCKOH HH(POPMALUU TpU
B3aMMOJCHCTBUM DJIEKTPOMAarHUTHOIO M3JIy4YEHHUs C BEIIECTBOM. ATOMHas M MOJIEKYJISIPHAS
CIEKTPOCKONHs. AGCOPOIIMOHHBIE U YMUCCHOHHBIE METO/IbI AaHAIM3A.

ATOMHO-DMHMCCHOHHBI CIIEKTPAJIbHBIA aHaNIW3. TE€OpPEeTHYECKUE OCHOBBI aTOMHO-
SMHUCCHOHHOT'O CIEKTPAJIbHOIO aHaiu3a. VMcrouHuku Bo30yxaeHUs crekTpoB. KauecTBeHHas
XapaKTePUCTHKA AHAJUTUYECKOIO CUrHayia. MIHTEHCHBHOCTBH CIIEKTpPalbHBIX JMHMM Kak Mepa
coJiep’KaHusi AyeMeHTa B npoOe. PakTophl, BIUSAIOIINE HAa WHTEHCHUBHOCTH CIEKTPAJIbHBIX
auHui. CroekTpanbHble NOpUOOpPHI M CHOCOOBI PEruCTpallUd  CIEKTpa. paciiuppoBKa
OMHCCHUOHHBIX CIEKTPOB M HWACHTU(QUKAIMSA OSJIEMEHTOB II0 HX CIEKTpam. ATOMHO-
SMHUCCHOHHBIN aHAJIN3 ¢ UHAYKTUBHO CBSI3aHHOM I1a3Moi. KommdecTBeHHBIN aHanu3. ATOMHO-
SMHUCCHOHHas (oToMeTpusl IIaMeHHU. ['a30Bble IJJaMeHa KakK BUIbl HU3KOTEMIIEPATYpHOM
w1a3Mbl. brok-cxema 1uiameHHoro ¢oromerpa. Bo3mMoXHOCTH MeToJa M €ro OrpaHUYeHHs.
AHWOHHBIN U KaTHOHHBIHA 3 (ekThl. O0IacTh NPUMEHEHUSI.

AToMHO-abcopOuMoHHass — crnekTpoMeTpus. OOmias  XapakTepucTHKa MeToja U
AQHAJIMTHYECKOTO CUTHaja. llorjomenne SIeKTPOMAarHUTHOTO W3JIyYeHHUs CBOOOIHBIMHU
aromamu. biok-cxema mnpuOopa. McTouHMKM MOHOXpoMmaTHyeckoro usinydeHus. CrocoObl
aromu3anuu  1poObl. CpaBHEHHE aHATUTHYECKUX XaPAKTEPUCTHK METOJOB  aTOMHOMN
abcopOIMK U aTOMHOM SMUCCHH.

AHanmuTHyeckass MOJIEKYJSIpHAsE CIIEKTPOCKONHs. MeToabl ONTHYECKOW MOJIEKYJISIPHON
CIIEKTPOCKOIINH. XapakTepucTuka AQHAJIINTUYECKOTO CUTHAaJA. [Tornomenune
ANEKTPOMAarHUTHOTO  M3JIyYEHHUS MOJIEKYJIaMH. OJIEKTPOHHBIE TMEpPeXOibl U  CHEKTPbI
noryiomeHust  Mosiekyl.  3akoH  byrepa-JlamGepra-bepa. Momsipublii ko3 dunmeHt
nornomeHusi. CriektpodoTtomeTpuueckuii u  Qoromerpudeckuid aHanu3. OnTuMuzaus
yCIOBUHM aHanuTHuUecKux onpeneneHuid. OTkiIoOHeHHs OT 3akoHa byrepa-Jlambepra-bepa.
Anmapatypa g CHEKTpo- U (QOoTOMEeTpudecKkux usMepeHuid. TOYHOCTH pe3ynbTaToB
¢doromerpuueckux ompenenenuil. Auddepenunansuas dporomerpus. Meroab

CHEKTPO(HOTOMETPHUUECKOTO TUTPOBAHHUSL.

Onyopumerpudeckuii ananus. [Ipupona aHamuTudyeckoro curHana (IyopecUEHIINH U
dbochopecuenuu. KBaHTOBBIIT W JHEpreTHUYECKUU BBHIXOABL. DakTophl, BIUSIOMIUE Ha
WHTEHCUBHOCTh  (IIyOpecleHIIMH. TeMmeparypHOoe U  KOHIEHTPAllMOHHOE  TYIIEHHE
bayopecrieHIMu. 3epKaibHasi CHMMETPHUS CIIEKTPOB TOTJIOMIEHUS W HMCIyCKaHUs (IIPaBUIIO
JleBmuHa). 3akoH BaBmioBa. Cxema hmyopuMeTpruieckux u3MepeHuii. Beibop mepBUYHOTO U
BTOPUYHOTO CBETOPMIBTPOB. ['pagynpoBOUHAs 3aBUCHUMOCTD ¥ KOJTMYECTBEHHBIN aHATU3.

TypObunumerpuueckuii U HedeToMeTpHUeCKU MeToAbl aHanu3a. PaccesHue cBera
JTUCTIEPCHBIMU  cUcTeMaMH. CBA3b ONTHUYECKOW TUIOTHOCTH JUCIIEPCHOM CHUCTEMBI C
KOHIIEHTpanued  ompenensiemoro  BemlectBa.  Kodd@UIMEHT  MYTHOCTH  CUCTEMBI.
Teopernueckue OCHOBBI  TypOugumeTpun U HedermoMmeTrpuu. YpaBHeHue  Pones.
CpaBHUTENbHAS  XapaKTEPUCTHKA AHAIUTHUYECKHX CUTHAJIOB B  TYpOUIUMETPUU U
Hedemnomerpun. TpeboBaHus, MPEaBABIIEMbIE K UCTIOIb3yeMbIM aHATUTUYECKUM PEAKITHSIM.

Paznen 2. DnekTpoXuMHUYeCKUE METOIbI aHATTN3a

OO0mas XapakTepUCTHUKA DIIEKTPOXUMUYECKUX METOJIOB aHaIM3a U MX Kiaccuukaims.
Knaccudukanmst s71eKTpooB B JJIEKTPOXUMHUYECKUX METojax aHanuza. [lomspusyembie u
HEMOJIAPU3YEMBIE IEKTPOAbL. VCHONb3yEMblEe XUMUUECKHUE U AJIEKTPOXMMHYECKHUE PEaKLUH,
TpeOOBaHUs, TPEABIBISIEMBIC K STUM peakiusaM. Bozmoxunoctn IXMA.

KongykromeTpus W KOHIYKTOMETpHYecKoe THuTpoBaHHe. (OOmas XapaKTepHCTHUKA
MeToAa. AHAJIUTUYECKUH CUTHAJI B KOHAYKTOMETpPUHU. YJenbHasi M HKBUBAJICHTHas



3JEKTPONPOBOAHOCTh  PacTBOPOB  AEKTpoiauToB.  [loxBmxkHOCT  MOHOB.  [Ipsmas
KOHIYKTOMETpUS M KOHAYKTOMETpUYeckoe TUTpoBaHue. KpuBble TuTpoBaHusa. DakTopsl,
BIVAIOIIME HA BHJ KpPUBBIX THUTpOBaHWA. I[IpuHuuMnumanpHas cxema YCTAHOBKM JUIS
KOHIYKTOMETPUUYECKUX H3MEPEHUH, HUCIOJIb3yEMBIE 3JIEKTPOJbl. BO03MOXXHOCTH MeToja.
[Tpumepsl onpenenenuii. BeicokoyacToTHOE TUTpOBaHUE. BO3MOKHOCTH MeTO1A.

[ToTeHuMOMETpUA M MOTEHUUOMETPUUYECKOE TUTPOBaHME. VIHAMKATOPHBIE 3IEKTPOAbI U
3JEKTPOJbl cpaBHEHHUA. lloTeHlMan sieKTpoja Kak aHamuTU4YecKuil curHai. MoHomerpus.
JlonHanoBckuid W auddy3uoHHBI ToTeHIManbl. Kinaccudukamuss HOHOCEICKTHBHBIX
31EeKTpOoI0B. YpaBHeHUe Hukonbckoro-OizeHMana. MeTo/ibl KOJIMYECTBEHHBIX ONpPeIeIeHUN
n ycnoBus ux npumeHeHus. Ilpsmas mnoreHuumomerpus (pH-metpus, uoHoMeTpus).
Bosmoxnoctu metoma. Meronbl tutpoBanus. O06paboTka KPHUBBIX MOTEHIIHOMETPUYECKOTO
TUTPOBAHUS.

Bonbramnepomerpudeckne Metoabl aHanusza. Knmaccudeckas moisiporpadus. Iomsipo-
rpammbl. MHTEpniperanus nossiporpaMM. OCTaTOUHBIA M KOHJEHCATOPHBIA TOKH. Y paBHEHUE
nosisiporpaduueckoit  BosHbI  ['elipoBckoro-UnpkoBuya. [loTeHmmanm mOMYyBOTHBI — Kak
KauecTBEHHas  XapaKTEepUCTUKA AaHATUTHYECKOro curHaga. Bpibop u  Ha3HaueHue
nosisiporpaduueckoro ¢ona. IlpenenvHbrii audGY3MOHHBIH TOK KaK KOJIHYECTBEHHAS
XapaKTepUCTHKA aHaJUTHUECKOr0 CcuUrHaia. Ammepomerpuueckoe TUTpoBaHue. OoOmas
XapaKTepUCTHKAa METOJa W aHAJTMTHYECKOTO CHTHajla. BBIOOp yclnoBH aMIepOMETpUYEeCKHX
m3mepenuil. IIpuHIMNManbHas cxemMa  aMIepOMETPUYECKOro TUTpoBaHus.  Kpusble
TUTpOoBaHuA. [IpuMephl MPaKTHUYECKOr0 UCII0JIb30BaHUS METO/A.

Kynonomerpuueckuii MeToj aHanusa

Knaccupukanuss MeTomoB — KynoHOMeTpuH.  KOJIMYECTBO  ANEKTpUUYECTBA  Kak
aHANUTHYEeCKU curHai. [IpsiMas KyJTOHOMETpHUs M KyJIOHOMETpPUYECKOe TUTpoBaHue. Pacuer
KOJMYECTBA  JJIEKTPUYECTBA,  3aTPAu€HHOTO  HAa  JJIEKTPOXMMMUYECKYI0  PEaKIMIO.
Kynonomerpuueckoe tutpoBanue. BpiOop Toka osiekTponusza. [lpuHnunuanbHas cxema
YCTAaHOBKHM JUIsl KYJIOHOMETPUYECKOro TUTpoBaHMs. [IpakTuyeckoe IpUMEHEHHE METOJa.
DnexTporpaBuMeTprueckuii aHanu3. OOmas XapakTepUCTUKAa METOJa W aHATUTHYECKOIrO
CUTHaJa.

Paznen 3. Xpomarorpaduyeckue METObI

OOmass xapakTepUCTUKAa XPOMATOTPaAPUUIECKHMX METOJOB. TeopeTHYecKue OCHOBBI
Xxpomatorpaduueckux MeTooB. Xpomarorpamma. [lapamerpsl ynepxkuanus. KauecTBeHHas
U KOJINYECTBEHHAs XapaKTEPUCTHKH aHAJTUTUYECKOTO CUTHaJla B KOJIOHOUYHOU XpomaTtorpaduu.
OU3NKO-XMMUYECKUE OCHOBBI XpoMaTorpaduueckoro mpornecca. Knaccudukamus MeTonoB
Xpomarorpaduu Mo arperaTHOMY COCTOSHHUIO (a3, M0 MEXaHU3My pPa3/eleHus U CIocoly
opopmiienus mpouecca. CTeneHb pa3JeleHus W KpUTepuid celeKTUBHOCTH. Kpurepuii
pasgenenus. Onrumuszainus MpoleccoB pasaeneHus cmeced BemecTB. Koadduuument
pacnpenenenus. OcHOBHOE ypaBHeHHe Xpomarorpapuu. CBs3b (HOpMbI BHIXOAHOM KPHUBOHU C
U30TEpMON  pachpelesieHus B KOJIOHOYHOM xpomarorpaduu. BeicoTa, SKBHBaJeHTHas
TeopeTrdeckoit Tapenke. Kunetnueckas Teopus xpomarorpadun. Ypasuenue Ban-/leemrepa.

I"azoxunkocTHas xpomatorpagus. OOmas xapakrepucTuka merona. [IpuHIMMIHANBHAS
cxema Tra3oBoro xpomartorpada. VYCTpoHCTBO M Ha3Ha4yeHHE Y3J0B XpomaTtorpada.
TpeboBanusi, mpeabABIsAeMble K HEMOJBIKHON M MOABKHOWU (azam. JlerekTopsl. MeToas
UIACHTU(QUKAIMM BELIECTB B Tra3oBoi Xpomarorpapuu. HWaeHTHUKaus KOMIIOHEHTOB
pas3zensieMbIX cMeceil ¢ MOMOINBI0 JIorapu(MUUYECKUX HHAEKCOB yaepxuBaHus. CrocoObl
KOJMYECTBEHHOr0  aHanu3a. [IpuMmepbl  NpakTHYECKOrO  HCIOJIb30BAaHMSI  Ta30BOM
Xxpomarorpaduu.

Kunkoctaas xpomarorpadus. Knaccupukanuss MeToJoB *KHUIAKOCTHOH XpoMaTorpagum.
Ocobennoctn BOXX. IlpunHuunuanbHas cxema KHIKOCTHOro xpomatorpada. Tumbr
nerekropoB B BDXKX. Kunkoctnoancop6bumonnas BDXX. HopmanbHo-ha3oBeiii u
oOparieHo-(}a3oBbIii BapuaHTHI: COPOEHTHI, DIIIOCHTHI, pa3/eisieMble BEIIECTBA. Y PaBHECHHE
Hoxca. Mertonbl naeHTU(UKAIMK BEIIECTB M KoauyecTBeHHOro aHanu3a B BOXXX. ITpumepst
npakTuueckoro wucmnois3oBanus BOXKX. PacnpenenurtensHas OymakHas Xpomatorpadusi.
KayecTBeHHast W KOJMYECTBEHHAs XapaKTEPUCTUKU aHAIUTUYECKOro curHaia. OOmacth
npuMmeHenus. ['enb-xpomatorpadus. [lonsuxknas u HenmoaBuxkHas (as3bl. OOmiee ypaBHEHUE,
OINKCHIBAIOLIEE  MpolLecC Teib-xpomarorpadguu. Bo3MokHOCTH — Telb-Xpomarorpaduu.
[Ipumepsl NpakTUYECKOTO UCHONAb30BaHUsA. MoHOOOMEHHas M HOHHas Xpomarorpadusi.
TpeboBanus, MpeabsBIIEMbIe K peakusM HOHHOro oOMeHa. OCOOEHHOCTH MOHOOOMEHHOMH
xpomarorpaduu. Koncranta monHoro oomena. M3otepmbl moHHOTO OoOMeHa. KaTHOHWTHI H
annoHUTHl. Koadduuuent cenekruBHoctu. MonHass xpomarorpadus. brok-cxema MOHHOTO



xpomatorpada. Paznenstomue u KOMIeHCalMOHHbIE KOJIOHKU. AHAIMTUYECKHE BO3ZMOKHOCTH
METOJa.

ABTOMAaTUYECKMA M aBTOMAaTU3UPOBAHHBIM aHanmu3. Jlpyrme MeTOoIbl aHalu3a.
JluckpeTHble aBTOMAaTH4ecKue aHanu3aTopsl. [IpuHnmn neicteus. HenpepslBHBINA TPOTOYHBIN
aHaJIM3 MW TOPOTOYHO-MHKEKIMOHHBINM aHanmu3. [loHaTne 00 aHaIUTHYECKOM Macc-
cnexkrpomeTpun. CyIHOCTh METO1a. AHAIN3 OPraHUYECKUX BEIIECTB. DIEMEHTHBIN aHau3.

4. OFBEM JUCHUILIAHBI U BUAbI YYEBHOM PABOTHI

By yueOHo# paboTh 3 cemectp
3E Axkan. u.
OO6m1ast Tpy10€MKOCTh JTUCITUTLITAHBI 3 108
KonrakTHasi paboTa — ayiuTOpPHbIE 3aHATHS: 1,33 48
Jlexkuun 0,44 16
[Ipaktrueckue 3ausatus (I113) - -
JlaGopaTophsbie padoTsl (JIP) 0,89 32
CamocTrosiTesbHasi padora 1,67 60
KoHrtakTHas camocTosTebHas paboTa 167 0,2
CaMoCTOSTEIbHOC U3YUCHHE PA3/ICIIOB IUCIUILIUHBL | 59,8
Buabl KOHTpOJIS: 3adeT Cc OLlEHKOH
. 5 cemectp
Bun yuebnoit pabotbl
3E Actp. 4.

OO61ast TpyA10eMKOCTh TUCIUTUIMHBI 3 81
KonTakTHasi padoTa — ayAuTOpHbIE 3aHATHS 1,33 36
Jlexun 0,44 12
[Tpaktuueckue 3ausatus (I13) - -
JlabopaTtopusbie paboTsl (JIP) 0,89 24
CamocrosiTesibHas padoTa 1,67 45
KonrtakTHas camoctosiTenbHas pabota 167 0,15
CaMOCTOSATENbHOE H3yIEeHHE PA3/EIOB JUCIUILUTHHBL | 44,85
Buabl koHTpOJIA: 3adeT Cc OLlEHKOH

AHHOTaNuA padoyeil MPOrpaMMbl IMCHHUILIHHBI
«/Ia0opaTopHbIil NPAKTHKYM 10 MPOLECCAM M allllapaTaM XHMHYeCKOM
TexHosorum» (b1.B.13)

1. Heab aucuMmiuHbl «JIabopaToOpHBIM NPAKTUKYM IO TMpoIleccaM U  ammaparaM
XUMHUYECKON TEXHOJOTUN) - 3aKPEIVICHUE 3HAHWUM, MOTYYEHHBIX MPU U3YYEHUH JTUCHUILIAHBI
«[Ipouecchl M ammapaThl XUMHUYECKOW TEXHOJIOTUW» B OOJACTH OCHOB THJIPABIMYECKUX,
TEIUTIOOOMEHHBIX W MacCOOOMEHHBIX TIPOIIECCOB, UYTO HEOOXOAMMO TIPH  TOATOTOBKE
0akaJaBpoB 10 JaHHOMY HAampaBlIEHUIO AN HAyYHO-UCCIIEIOBATENLCKOH M IMPOEKTHO-
TEXHOJOTMYECKOM JeITEILHOCTH.

2. 3ydyeHne AMCUMIUTMHBI HamNpaBlieHO Ha (OpMHUpOBAHUE U PA3BUTHE CIEIYIOMIUX
KOMIICTCHITHM:

- CIOCOOHOCTBIO ¥ TOTOBHOCTHIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHHUIUIAH B ipodeccronaiibHoi nestenbHocT (OTTK-1);

- CITOCOOHOCTHIO HATAXKHUBATh, HACTPAUBATh M OCYIIECTBIISATH MPOBEPKY 000PYIOBaHUS U
nporpammHbIX cpenacts (ITK-6);

- CIIOCOOHOCTBIO MIAHUPOBATH U MPOBOAUTH (PU3NIECKUE U XUMHUECKHUE SKCIIEPUMEHTHI,
MIPOBOANTH 00pabOTKY MX pPE3yNbTAaTOB U OLICHWBATH MOTPEIIHOCTH, BBIIBUTATh THIOTE3BI U
YCTaHABIIMBATh TPAHUIIBI UX MPUMEHEHHUsI, TPUMEHSATh METOJbl MAaTEMATUYECKOTO aHAIM3a U
MO/JICJIMPOBAHUS, TEOPETUICCKOTO U IKCIIEpUMEHTaIbHOTO uccaenoBanus (ITK—16).

B pesynbpTaTe 0CBOCHUSI TUCIUTIIIUHBI 00YIarONTUNACS TOJDKEH:

3HATbD:



- 3aKOHBI MIEPEHOCA UMITYJIbCA, TETJIOTHl U MACCHI;

- OCHOBHBIC YPaBHEHHS MPUKIIATHON THIPABIUKHA U 3aKOHOMEPHOCTHU TEPEMEIICHUS
JKUJKOCTEH,

- OCHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB OCAKICHMS, (DUIBTPOBAHUS M TEUCHHS Yepe3
3EpHHUCTHIE CIIOU;

- (PMBUYECKYIO CYIIHOCTH IPOIIECCOB TEIUIO- M1 MAacCOOOMEHa; OCHOBHBIC KHHETUUYECKHE
3aKOHOMEPHOCTH MacCOMEPEeHOca ISl CUCTEM ra3(map)->KHIKOCTh;

- THUTIOBBIE TIPOIIECCHI XUMUYECKON TEXHOJOTHH, COOTBETCTBYIOIINE aNMapaThl U METOIbI
UX pacyeTa.

YMETb:

- OIPENENSATh XapaKTep ABMKEHUS KUKOCTEH U Ta30B;

- HCII0JIb30BAaTh OCHOBHBIE KHHETUUECKHUE 3aKOHOMEPHOCTH TEILJIO- U MaccollepeHoca
P aHAJU3€ TEIUIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB;

- COCTaBJISITh MaTepUajIbHbIC U TEIJIOBbIE OATAHCHI AJISl CUCTEM Ta3 (Iap)-*KUIKOCTh;
paccYMTHIBATh MapaMeTPhl HACOCHOTO, TEIUIO- 1 MACCOOOMEHHOTO 000PY/I0BaHHS;

- COCTABJISITh TEXHOJIOTHYECKHE CXEMbI M H300pakaTh Ha HUX OCHOBHBIE aIaparhl;

- aHAJIM3UPOBATh HKCIIEPUMEHTAIBHO MOJYYECHHBIE U TEOPETUUYECKU PACCUUTAHHBIC
MOKa3aTean paboThI alnaparos.

BJIAJETD:

- MCTOI[OJIOI‘I/IGI;'I pacu€ta THAPOMCXAHHUYCCKUX, TCINIOBBIX U MacCOOOMEHHBIX
MPOLIECCOB.

- METOJIJaMH COCTABJICHUS TEXHOJIOTUYECKUX CXEM.

3. O0beM TMCUMILUTHHBI M BUAbI Y4eOHOH padoThl

Buj y4e6Hoii padoThI 3E AU,
qac.
OO6mas TPYAOEMKOCTb
III/I(I;III/IHJII/IHI)I P 2 72
KonraktHas abora -
ayAMTOPHbIE 3aHI$)lTl/Iﬂ: 0,89 32
JlabGopaTtophsbie padoTsl (JIP) 0,89 32
CamocrosiTesibHasi padoTa 1,11 40
KonTakTHast camocTosITeNbHas 0.2
pabora 111 ’
CaMOCTOSTENBHOE NU3YyUEHHE ’ 398
pa3aenoB TUCHUIIINHEL '
Bua uTOroBoro KOHTPOJIA: 3auer
Actp
Bu yueGHoii padoThI 3E OH.
yac.
OGmmas TPYAOEMKOCTb
III/I(?I:[II/IHJ'II/IHLI P 2 54
KounraktHas abora -
ayIUTOPHbIE 3aHl:[TI/I$l: 0,89 24
JlaGoparopusbie padoTs (JIP) 0,89 24
CamocrosiTesibHas padora 1,11 30
0,15
CamMoCTOSTENBHOE N3YyUEHHE 1,11 29 85
pa3eIoB TUCLUIIINHBL !
Bua uTOroBoro KOHTpPOJISi: 3auer




4, Coneprkanue TUCHUILIUHBI.

Ne
o/ Pa3pen qucuuninHbI

Pa3znen 1. U3yueHue 0CHOB rHAPOAMHAMUYECKHUX MPOLECCOB.
IMepemenienue xuaKocren

1 | MccnenoBanue pexXMMOB TEUEHUS HKUJTKOCTEH.

2 | U3yuenne npodust ckopocTel MOToKa B TPyOOTIpoOBoO/IE.

3 ['unpaBaudyeckoe CONMPOTUBIICHHUE B TPYOOTPOBOAaX (METALUTUISCKOM U
CTEKJISTHHOM) U 3JIEMEHTaX TPyOONpPOBOHOM apMaTyphl.
Omnpenenenre TUAPABINYECKOTO COMPOTUBICHUS IPSIMOTO y4acTKa

4 TpyOOoIpoBoOa.

5 Omnpenenenre ruIpaBInYECKOro CONPOTUBIEHUS B dJIEMEHTaX
TpyOOIIPOBOHOM apMaTyphl (quadparma, APOCCETbHBIA BEHTUIIb).

6 Onpenenenue THAPOANHAMUYECKOTO CONPOTUBIIEHUS CYXOM CUTYATON
TapeJKkyd KOJIOHHOTO anmnapara.

7 Ornpenenenre rTuApaBIMYECKOrO CONPOTUBIIEHUS OPOIIAEMON CUTYATOMN
TapesKkyd KOJIOHHOIO anmnapara.

8 N3mepenue ruipaBInyecKoro COnpoTUBICHUS TPYOHOTO U MEKTPYOHOTO
MIPOCTPAHCTBA TETNIOOOMEHHOTO armapara.

9 | KanubpoBka pacxoiomepa BECOBBIM METO/IOM.

10 | UByueHue xapakTepuCTUK IEHTPOOEIKHBIX HACOCOB.
Pa3nen 2. U3yueHue 0CHOB TeNn1000MeHHBIX MPOILECCOB

1 Omnpenenenre korhUIMEHTA TEIJIONepeavyn B ABYXTPYOHBIX
TEMI000MEHHUKAX.

12 Teronepenaya B METAJUTMUECKOM U CTEKJIITHHOM KOXKYXOTPYOHBIX
TEMI000MEHHUKAX.

13 | UlHTEeHCUBHOCTS TeIJIONEpeiaul B INIACTUHYATOM TEIJIO0OMEHHUKE
N3yuenue nporiecca HECTAITMOHAPHOTO TEIIOOOMEHA B arapare ¢

14 1 \emanxoii n MOTPYKHBIM 3MEEBUKOM.
Pa3nen 3. U3yueHue 0CHOB MaccOOOMEHHBIX MPOLIECCOB (pa3iesieHne
TOMOTE€HHBIX CUCTEM)
Omnpenenenre kodHPUITMEHTOB MAaCCOOTAAUU B ra30BOH (haze mpu

15 | ucnapeHuy XUIKOCTH B BO3YITHBINA TIOTOK WIIM IIPHU KOHJICHCAIINH TTapa
Ha IMJICHKE KUIKOCTU B HACAJIOYHOM KOJIOHHE.

16 Onpenencare K03 PUIIMEHTOB MAaCCOOTIauN B KUIKOU (pa3e mmpu
necopOLMK TUOKCHUIA YIepo/ia U3 BObI B IJIEHOYHOM KOJIOHHE.

17 | U3yueHue COBMECTHOTO TEIJIO- U MacCOOOMEHAa B HacaI0YHOM KOJIOHHE.

18 | M3yuenue npouecca npocToi EPEroHKr OMHAPHOM CMECH M30IIPOIIAHOI-
BO/JIA.

19 | M3y4enue mpouecca npoCToii MEPEroHKK OMHAPHOM CMECH BOJa-
ATUJICHTJINKOb.

20 N3yuenue nporuecca nepuoguveckoil pekrugukanuu OMHapHON cMecu

9TaHOJI-BOAA.




Pa3nenenne pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM

21
OCMOCOM.
Pa3znen 4. U3yueHue 0CHOB pa3/ie/IeHUS FeTepPOreHHbIX CHCTEeM

29 Omnpenenenre CKOPOCTH CBOOOJHOTO OCAKIAECHHS TBEPABIX YACTHULL U
BCIUTBITHS My3bIPEN B KUIKOCTSX.

23 | U3yuenue nponecca GpuabTpoBaHUS CYCIIEH3UU.

24 | TuapoauHaMUKa HEMOABMYKHOTO M IICEBI00KUKEHHOTO 3€PHUCTOTO CIIOS.

AHHOTaNUA padoyeil MPOrpaMMbl M CUMILTHHBI

«IIpoekTpoBaHHEe TIPOLECCOB M AaNNAPATOB XMMHUYECKON TEXHOJOTHH»
(b1.B.14)

1. Heap mucumnmiaunbl «[IpoekTHpoBaHME MPOLIECCOB W aNNapaToB XHUMHYECKOU
TEXHOJIOTUM» - CYIIECTBEHHO pPacCUIMpUTh, CHUCTEMaTU3UPOBaTh M MCIOJb30BaTh Ha
MPAKTUKE 3HAHWNA OCHOB THJPABIMYECKUX, TEIUIOBBIX U MACCOOOMEHHBIX IPOIIECCOB
XUMUYECKOM TEXHOJIOTMM, TO3BOJISIFOUIMX BBIIYCKHUKAM OCYLIECTBJISATh HAY4YHO-
HCCJIEI0BATENbCKYIO U IPAKTUYECKYIO Pa0OTy HA MPEITPUSATHUSX.

2. W3ydeHue NUCUUIUIMHBI HAMIPaBiIeHO Ha (OPMUPOBAHUE U PA3BUTHUE CIEAYIOLINX
KOMIICTCHITHM

- CIIOCOOHOCTH NMPUHUMATh KOHKPETHBIC TEXHUUYECKHE PEIICHUs MpU pa3padoTKe
TEXHOJIOTHYECKHX MPOIIECCOB, BRIOMPATh TEXHHUECKUE CPEJICTBA U TEXHOJIOTHH C YICTOM
— 9KOJIOTMYECKHUX MocieAcTBuil ux npumenenus (I1K-4);

- CHOCOOHOCTH BBISIBIATH M YCTPAHATh OTKIOHEHHS OT PEKUMOB pPaOOTHI
TEXHOJIOTUYIECKOr0 000PYIOBaHUS U MapaMeTPOB TexHoIornueckoro mporecca (ITK-11).

- CIOCOOHOCTH  IUIAaHUPOBaTh M TPOBOAUTH (U3WYECKHE W XHUMHYCCKUC
9KCIIEPUMEHTHI, MPOBOAUTH OOpPaOOTKY HMX pe3yJlbTaTOB U OLEHUBATH IMOTPEIIHOCTH,
BBIJIBUTATh TUIIOTE3bl M YCTAHABIMBATH T'PAHUIIBI UX MPUMEHEHUS, MPUMEHSITh METOJIbI
MaTeMaTU4YECKOr0 aHaJIM3a U MOJICTMPOBAHMS, TEOPETUUECKOTO U IKCIEPUMEHTATILHOTO
uccienosanus (I1K-16).

B pe3ynbTaTe 0CBOCHHS TUCIUTLIUHBI 00 yJarOIUHACs JOKEH:

3HATbD:

- METO/IbI pacyeTa TeIUIO- 1 MaCCOOOMEHHBIX arapaToB;

- OCHOBHBIE IPUHIUITBI OPIaHNU3ALMH ITPOLIECCOB XUMUUECKOM TEXHOJIOTUH; TUIIOBbIE
MPOIIECCHl XUMUYECKOW TEXHOJIOTUH, COOTBETCTBYIOIIHE alllapaThl 1 METOJIBIMX PacyueTa;

- METOJIBI COCTABJICHHS TEXHOJIIOTHYECKUX CXEM C HAHECEHHEM BCEX arlapaToB.

YMETb:

- COCTaBJIAITh MaTepHaIbHbIE U TEIJIOBbIE OAJIAHCHI ISl CUCTEM I'a3-KHUJIKOCTb;

- pacCUMTHIBATh MapaMeTPhI TEMJIO- 1 MACCOOOMEHHOTO 000PY/IOBaHNUS U HACOCOB;

- moaluparh CTaHJapTHOE  OOOpYJOBaHUE, HCHOJIb3yeMOE B  XHMHUYECKOU
MPOMBIIIICHHOCTH.

BJIAJIETD:

- METOJIOJIOTHEN pacueTa OCHOBHBIX MapaMeTPOB I'MIPOMEXaHUUECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MTPOLIECCOB;

- OCHOBAaMHM IIPABHJIHOTO MOJ00pa TEIIO K MAaCCOOOMEHHOT0 000PYI0BaHUS;

- METOJAaMH COCTaBIICHHSI TEXHOJIOTHYECKUX CXE€M M TpadUuecKoro M300pakeHUs
OCHOBHOTO 000PYJIOBaHMS.

3. O0beM JUCHMIIMHBI M BUbI Y4eOHOH padoThI

Buj yue6Hoii paoTsl 3E | Akaju. yac.
Oomasn TPYA0E€MKOCTh 2 72
JTUCIUIIINHEI
KonTakTHas abora -
ayJAuTOPHBbIE 3aHl:lel: 0,44 16
[TpakTuueckue 3ausatus (113) 0,44 16
CamocTrosiTejibHasi paboTa 1,56 56




KonTakTHas camocrositenbHas 0.2
pabota 156 :
CamoCTOATENBHOE U3YUECHUE ’ 558
pa3aeIoB TUCHUIIIHEL '

3ammTa KypcoBOro
Bua uTOroBOro KOHTpoOJIA:

IpOeKTa
Buj yue6Hoit paGoThbi 3E | Actp. uac.
Oo1mas TPY/A0EMKOCTh 2 54
JTUCIHUIIINHBI
KonTakTHas paﬁor.a ~| 044 12
ayIMTOPHbIE 3AHATHSL:
[Ipaktuueckue 3anstus (I13) 0,44 12
CamocrosiTesibHasi padoTa 1,56 42
KoHTakTHas camocTosTenpbHas
0,15
pabora 156
CamocTOosITETbHOE U3YUCHHUE ’ 4185
pa3lIesoB JUCIUTIIIMHBI ’
3amura KypcoBOTO
Buja uTOroBOro KOHTpOJIA: m yp
IpOeKTa

4. ConeprkaHue AUCITUTUTHHBI.

BBenenne. ®@U3MKO-XMMHUYECKHE OCHOBBI M OCOOEHHOCTU YCIIOBUHM IPOBEIEHUS
mporecca pasfielieHHs OJKUIKUX TOMOTE€HHBIX cMmecell pekTudukanueid. OnucaHue
NPUHIUIHATIBHON CXeMbl PEKTU(UKAIMOHHOW YCTAaHOBKH HEMPEPHIBHOTO JICHCTBHUS.
CpaBHeHue M 00JIaCTH NPUMEHEHUs HACAJOYHBIX W TapesipyaTbiX KosoHH. [locTpoenue
PaBHOBECHOM JINHUU HA OCHOBE IOJyYE€HHBIX MHANBUYaJIbHBIX 3aJaHUM.

Pazgen 1. Pacuér pektudukainoHHOM KOJOHHBI.

1.1. Pacuér Hacajo4yHOM pPEKTH(PHUKAIMOHHON KOJOHHBI HENPEPHIBHOTO JIEHCTBHS
(s Tpex pa3MepoB HACAIKH ).

MarepuanbHbiii 6alaHc KOJIOHHBI. PacyéT MUHMMaNbHOTO M paboyero (uerMoBOro
yucna. [locrpoenne paboumx auHui. Pacu€r ckopocTH mapoB M JguameTpa KOJIOHHBI.
Omnpenenenre BbICOTHI HACaJKH MO MOAU(PUIMPOBAHHOMY YPaBHEHHMIO MacCOOIEepenayu.
Omnpenenenue oOIIEr0 4YMClIa W BBICOTHI €AMHHUIl MepeHoca. Pacuér ruapaBIndeckoro
COIIPOTHBIICHUS HACAJIKH.

1.2. Pacuért tapenbuaToil peKTU(UKAITMOHHON KOJIOHHBI HETIPEPBIBHOTO IEHCTBHSL.

[IpenBaputenbHblii BBIOOp Tapenok. MatepuanbHblii OajaHC KOJOHHBL Pacuér
MUHUMAJIBHOTO M pabouero d¢uierMoBoro umcia. Pacyér ckopocTd mapoB U AvaMeTpa
koJoHHBI. [locTpoenue pabounx nuHui. OnpeneneHne BHICOTHI CBETIOTO CIIOS KHIKOCTH
Ha Tapelke M MmapocojiepkaHus OapOotaxHoro cnos. Pacuér ko3dduuuenron
Maccoonepenauu, o0IIero yucia enHuIl nepesoca, 3ppekTuBHOCTH 1o Mapdpu. Pacuer
BBICOTHI KOJIOHHBI Ha ocHoBe KIIJ] mo Mbapdpu ¢ moctpoeHreM KHHETHYECKON JIMHUH.
Pacuer rupaBInyeckoro cOnpoTHBICHUS KOJIOHHBI.

1.3. CpaBHeHHMe JaHHBIX pacu€Ta HacaJO4YHOM M TapeabuyaTod  KOJOHH.
ConocraBieHne JaHHBIX, MOJNYYEHHBIX IO MPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX
pacuéroB. Be160p KOIOHHBI.

Paznen 2. Pacuér u BeIOOD TEMI00OMEHHUKOB.

Pacuér u BEIOOp TETIIOOOMEHHUKOB IO O0IIEl cXxeme: -pacyET TeMI0BON HATPY3KH; -
OTpesieNIeHUE TEIUIOBOTO PeKUMa M CpelHed IBUXKYIIEH CHIIbI; - MPUOIMKEHHAs OlEeHKa
K03 (HULHMEHTOB TEeIUI00TAa4YH, Kod(¢ulueHTa Teruionepenayd, MoBepXHOCTH Fop;
BbIOOp THIIAa U HOPMAJIM30BAHHOTO BapHaHTa KOHCTPYKILIMU; - ONpPEJAEICHUE MapaMmeTpoB
KOHCTPYKLHUHU (HarpuMmep, JUIsl KOKyXOTpyOHOTO TEII00OMEHHHKaA: 4yHucia TpyO W ducia
XO0JIOB, TUameTpa TpyO, AuaMeTpa KOXKyxa, OBEPXHOCTH TEII000MeHHUKA Fyopw 1 Ap.); -
COIOCTABIIEHHE OPUEHTUPOBOYHOM Fop M Fuopu; - COMMOCTaBIEHNE TaHHBIX, MOJYYECHHBIX 10
IporpaMMaM KOMITBIOTEPHBIX U PYYHBIX PAcUETOB; -TMIPABIMYECKUH pacyer; - BbIOOp
ONTUMAJILHOI'O BapHUaHTA TEINIOOOMEHHUKA.

2.1. Pacuét KOXKyX0TpyOUYaToro MCrapuTes.



2.2. Pacuér kongeHcaTopa (KoXyxoTpyO4yaToro Win IiacTHHYATOr o).

2.3. Pacuét mogorpesarens (KOXKyXoTpyOUuaToro WM MJIACTUHYATOTO).

2.4. Pacu€t XOJOIUIFHUKOB NUCTHIIATA U KYOOBOTO OCTaTKa (KOXKYXOTpyOUaThIX
WJIM TTACTUHYATHIX ).

Paznen 3. 'mapoaguHaMuveckue pacueThl.

3.1. Pacuér rujpaBIu4eckoro COnpoOTUBIICHUS TPYOOIIPOBOIOB.

3.2. PacuéT onTUMaNBbHBIX JUAMETPOB TPYOOIIPOBOIOB.

3.3. Pacuét u monbop HAacOCOB.

Paznen 4. I'paduyeckoe ohopmiieHue.

Texnonornueckas cxema. PekTudukanuonHas KOJOHHA OMPEIEIEHHOrO TUIA C
n300pakeHNeM JeTajeil KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B pazzene 1.

AHHOTanus padoyeil MPOrpaMMbl THCHUTITIHHBI
«MoaeanpoBanne XMMHKO-T€XHOJIOTHYECKUX MIPOLECCOB B TEXHOJIOTHH
3ammThl 0T Koppo3un» (b1.B.15)

lenp OUCHUIUIMHBL: TOJyYE€HUE CTyAEHTaMHu-OakalaBpaMu 3HaHHM B o0nactu
KOMITBIOTEPHOI'O MOJEIMPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX IPOLIECCOB C MPUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMIIbIOTEpHOW MaremaTtuku, B yacTHoctu MATLAB u VBA, a
TaKke MpuoOpeTeHne UMM MPAKTUYECKUX HABBIKOB Pa3paOOTKHU JAHHBIX KOMITBIOTEPHBIX
MOZeJIed C OJHOBPEMEHHBIM PEIICHHEM 3a/ady CTPYKTYPHOM U IapaMeTpUYECcKOM
UICHTH(DUKAIIH.

B pesynbpTaTe 0OCBOCHHS TUCIUILIMHBI CTYIeHT-0aKanaBp JA0JKEH:

3HATH wmetoapl MOCTPOCHHS] IMIHUPUYECKUX (BEPOSITHOCTHO-CTATUCTUYECKUX) H
(U3HKO- XUMHUYECKUAX (TEOPETUUCCKUX) MOJIEICH XUMHUKO-TEXHOJIOTHYECKUX IPOIIECCOB;
METOJIbI UJECHTU(UKALNN MATEMAaTHUYECKUX OIMUCAHUI TEXHOJIOTUYECKUX IPOILIECCOB Ha
OCHOBE JKCIIEPUMEHTAIBHBIX JAHHBIX; METOAbl ONTHUMHU3ALUU XUMHUKO-TEXHOJIOTUYECKUX
MIPOLIECCOB C MPUMEHEHUEM IMIUPUUYECKUX U/UIH (PUIUKO-XUMUIECKIX MO/ICIICIH;

YMETDH TnpuMEHSTh HW3BECTHBIE METOAbl BBIYUCIUTEIBHOM MAaTEMATHUKA H
MaTeMaTUYeCKOW CTATUCTUKHU Ul PEIICHHs] KOHKPETHBIX 3a/1a4 pacyeTa, MOJACINPOBaHUS,
UICHTH(PUKAIIMN W ONTHMHU3AIWHA TPH HWCCIICTOBAHUH, NMPOSKTUPOBAHUN M YIIPABICHUU
MpoLECCAMU  XMMUYECKOM TEXHOJOIMH, a TakKXe YMETh UCIOIb30BaTh B CBOEU
MPAKTUYECKON AEATENbHOCTH ISl JOCTH)KEHUS HJTHUX 1EJIeHd H3BECTHBIE IAKEThI
MPUKJIAHBIX TPOTPAMM.

BJIAJIETH metronamMu MaTeMaTUYeCKOW CTATUCTUKU I 0OpaOOTKH PE3yJbTaToOB
AKTUBHBIX M IIaCCUBHBIX OJKCIEPUMEHTOB, a TAaKX€ METOJaMH BbIYUCIUTEIBHOU
MaTeMaTHKu JUIsl  pa3pabOTKM W peaju3allud Ha KOMIBIOTEpax  ajJrOpUTMOB
MOJICTTUPOBAHUS, UIEHTU(PUKALIMY 1 ONTUMU3AINHA XUMHKO-TEXHOJIOTHUECKUX MTPOLIECCOB;

Kparkoe coaeprkanve qUCHUIIIINHBI:

OCHOBHBIE NPUHIHUIIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XMMHUKO-TEXHOJIOTUUECKHUX
nporeccoB (XTII). Maremaruueckue OSMIUPUYECKUE M MaTeMaTHYeCKue (PU3HUKO-
XMMHYECKHE MOJEIM U KOMIIBIOTEPHOE MOJEIMPOBAaHUE. JleTepMUHUPOBAaHHBIE U
BEPOSITHOCTHBIE MaTeMaTH4eCcKue wmojenu. IlIpumeHeHne MeTomoNnorun CUCTEMHOIO
aHajuM3a Ul pelleHUs 3aa4d MOJAeIUpoBaHus. [IpuMeHene npuHInna «4€pHOro SAMUKa»
MpA MaTeMaTUYECKOM MOJICIUPOBAHNU. ABTOMATHU3UPOBAHHBIE CHCTEMBI MPHUKIIATHON
unpopmaruku. HMepapxudeckas CTPYKTypa XUMHYECKMX TPOU3BOACTB M  UX
MaremMaTudeckux wmozeneil. [IpumeHeHHe KOMIBIOTEPHBIX MOJENEed XUMHYECKHUX
MPOLECCOB Il aHajau3a, ONTHUMHU3AIMU M CUHTE3a XMUMHUKO- TEXHOJOTMYECKUX CHCTEM.
OCHOBHBIE TPHUEMBI MAaTEMaTHYECKOTO MOJAEIUPOBAHUSA: SMIUPUUYECKUN, CTPYKTYPHBII
(pu3uKo-xUMHUYECKUI) 1 KOMOMHUPOBAHHBIN (TeopeTnyeckuit). [locTpoeHne craTuaeckux
U JAUHaAMUYeCKHX wmojeneil. Pemenne mnpsMbeix 3amad. [IpoekTHBIE M MOBEPOYHBIN
(oueHOUHBIN) pacueT mporeccoB. Pemenue oOpatHbix 3amad. [lapamerpuueckas u
CTPYKTypHasi WACHTHU(HUKAIMS MaTeMaTHUYEeCKUX Mojesieil. YCTaHOBJIEHHE a/IeKBaTHOCTH
MareMathuueckux mojeneil. CTparerus MPOBEACHUST PACUETHBIX MCCIEIOBAaHUM U
KOMITBIOTEPHOT'O MOJIEIMPOBAHUS PEATBHBIX MPOLECCOB.

ITocTpoeHHe SMIIUPUYECKUX MOJEIEH:

DopmyIHUpOBKa 3a/1aun anmpoKCUMalUU JAHHBIX JUTSt OMUCaHUS
SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH M IOJYYEHHsI SMIIMPUYECKUX MOJEIEH MPOLECCOB.
Bunel kputepues annpokcuManuu. Kpurepuil MeToja HaMMEHbIIMX KBagpaToB. Pemenue
3ala4yM  anmnpoKCHUMAIMU JUIsl HENMHEHMHBIX M JIMHEWHBIX IO IapamMeTpaM MoJeJen.



Marpuynas  opmynmupoBka  3amadyu anmnpoOKCUMAalLIHH. AHaIUTUYECKUT "
QITOPUTMUYECKUM MOAXOJBl A PEIICHUs 3aJaud anlpoKCUMalMM A JIMHEHHBIX U
JIMHEApU30BAHHBIX MOJIENIEH METOIOM HAMMEHBIINXKBAPATOB;

3aKOH HOpPMAJIBHOTO PpAacCHpeneieHus] Ul BEKTOPHBIX CIy4alHBIX BEIMYMHBI U
OINIPECIICHUE MX YHUCIIOBBIX XapaKTEPUCTHK. MareMaTH4ecKoe O0KMIAaHUE U AHMCIIEPCHS
JUIsL BEKTOPHBIX CIIy4alHBIX BEJIMYMH. JIUCIEPCUOHHBIM M KOPPEIALMOHHBIM aHAJIN3.
[lonsaTnss pucnepcuu BOCHPOM3BOAMMOCTH W AICKBAaTHOCTH, a TaK)Ke OCTaTOYHOU
mucriepcun. OmnpeneneHne BEIOOPOYHBIX KO3(PUIMEHTOB Koppemsiuuud u Koddduumenra
MHOXECTBEHHOH Koppesiuuu. CTaTUCTUYECKMH MOAXOJ K OIPENEeNEHUI0 OIIMOOK U
MIOTPELIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHHU;

PErPECCUOHHBIM M KOPPEJSLMOHHBIM aHAIW3 I IMOCTPOEHUS SMIMPUYECKUX
MoJieJIell Ha OCHOBE JIaHHBIX IACCUBHOTO SKcnepuMmeHTa. [IoHATHA (yHKUIMU OTKIMKA U
¢akTopoB. OCHOBHBIE JOMYIICHUS PETPECCHOHHOTO M KOPPEISIMOHHOTO aHalu3a.
Kputepuu mpoBepku OAHOPOJHOCTH Jaucrnepcuil. Beibop Buza ypaBHEHUH perpeccuu, a
TaKXke omnpenesneHne Kod()(OUIUEHTOB PErpeccHr M UX 3HAYUMOCTH C HCIOJIb30BaHUEM
kputepus CtbrozeHTa. [Iponenypa UCKITIOYEHNsT HE3HAUUMBIX KO3()(UIIMEHTOB PErPECCHH.
Omnpenenenne aeKBaTHOCTU PETPECCHOHHBIX MOJEIEN C TOMOIIBI0 KpuTepus Puiiepa;

OCHOBHBIC TIOJIOKCHHSI TEOPHH IUIAaHUpOBaHHs dkcriepuMeHToB (l):  mOJNHBIN
¢baxropuslit sxciepument (I1DD) u 06paboTka ero pesynbratoB. OnTHMaBHBIE CBOHCTBA
MaTpUlbl IUIAHUPOBAHMUSI U CBOICTBO opToroHajipHocTu. Omnpenenenue ko3hduuueHToB
MOJI€NIe, UX 3HAYMMOCTH U IIPOBEpPKa aJEKBATHOCTH ypaBHEHHsS perpeccuu. CBOMCTBO
poTraTaGesIbHOCTH MOJIHOTO (aKTOPHOI'O 3KCIEPHUMEHTA;

OCHOBHBIE I0JIOXKEHUSI TEOPUH IUIaHUpoBaHus KcnepuMeHToB (II): oproronanbHbIi
LHeHTpasibHbId  KoMno3uloHHb mnaH (OLIKII) skcnepumeHToB M 00paboTka ero
pe3ynbraTtoB. ObecrieyeHUE OPTOTOHAILHOCTH MATPHUIbl IUJIAHUPOBAHUS U OIpENEICHUE
BEJIMYMHBI 3Be3JHOrO Iieya. OnpeneneHre Ko3QpQPUIUEHTOB MOJEIU, UX 3HAYMMOCTH U
OLIGHKa aJIeKBaTHOCTU YpaBHEHMs perpeccuu. PacueTHoe BbIUMCIEHHE KOOpPAMHAT TOYKU
ontuMyma (3KCTpeMyMa);

ONTUMHU3ALMS IKCIEPUMEHTAIbHBIX HCCIIEIOBAHUN C IpUMEHeHueM Merona bokca-
Bunbscona. OCHOBHBIE MOAXOABI K ONTHMH3ALMHM DKCIEPUMEHTAIbHBIX HCCIEJOBaHUM.
DKCIepUMEHTAIbHO-CTAaTUCTUUECKUM MeToaA. CTpaTterust ABMKEHUSI K ONTUMYMY 1I€JIEBOI
¢byHkuun (GYHKUMU OTKIMKA) TPAaJHUEHTHBIM MeToAoM. Kpurepuum AOCTHKEHMS «IOYTH
CTallMOHApHOM 00JIaCTU» M METOJAbl YTOUHEHHUS TOJOKEHUS ONTHUMAJIbHOM TOYKH B
(aKTOPHOM ITPOCTPAHCTBE.

[TocTpoeHne GU3NKO-XUMHUYECKUX MOJAETICH:

JTanbl MAaTEMATHYECKOrO0 MOJENIMpPOBaHUs. POPMYIMpPOBKA THIIOTE3, IMOCTPOEHUE
MaTeMaTHYeCKOro OMHMCaHus, pa3paboTKa MOJEIUPYIOIIEr0 aJropuTMa, IpOBEpKa
aJIeKBaTHOCTU MOJIENM W HACHTU(UKAIMS HMX MapaMeTpOB, pPAaCUYETHbIE MCCIIEI0BaHUS
(BBIYMCIIUTENBHBIN SIKCIIEPUMEHT);

COCTABJICHME CHUCTEM YPaBHEHHMM MaTE€MaTU4YeCKOro OIMCAHUS IPOLECCOB U
pa3paboTka (BBIOOp) aIrOpUTMOB UX pelieHHs. bIOYHBI NPUHIMI MOCTPOSHUS
CTPYKTYpPHBIX MaTeMaTHUeCKUX Mojeieil. O000IeHHOe onrcanne JBUKEHHSI ITOTOKOB (a3
B  ammapatax C  IOMOUIbI0  TUAPOAMHAMHUYECKUX  MOJENEH,  YYUTBIBAIOIIUX
COCpPEIOTOUYEHHBbIE W paclpeiesieHHble HCTOYHUKM BELIECTBA M DSHEPIUU (TEIUIOTHI).
JlokanbHblE MHTEHCUBHOCTM MCTOYHMKOB BEHIECTBA W  TEIJIOTBI B  IOTOKAx,
COOTBETCTBYIOIIME PA3IUYHBIM  (U3HKO-XUMHUYECKUX IMpoueccaM. OCHOBHBIE THUIIBI
YPAaBHEHUI MaTeMaTUYECKOTO OMNHCAHMSI XUMHKO-TEXHOJOTMYECKHX IPOIECCOB —
KOHEYHbIE, OOBIKHOBEHHbIE aupQepeHnanbHble U AuQdepeHnrnaibHble YpaBHEHUS B
YaCTHBIX IPOU3BOJHBIX;

MaTeMaTHYeCcKoe MOJEIMPOBAHUE CTAMOHAPHBIX U JAMHAMUYECKUX PEXKUMOB
THJIPaBIMYECKUX  TPOLECCOB B  TPYOONMPOBOAHBIX  CUCTEMax, IJIoOalnbHbIE U
JIEKOMIIO3UIIMOHHBIE METO/IbI PEILIEHUSI CUCTEM HEJMHEHHBIX ypaBHEHUH, a TaK)Ke SIBHbIE U
HESIBHBIE METOJbl YHCIIEHHOTO PELICHUs CHUCTEM OOBIKHOBEHHBIX IH(QepeHIInaIbHbIX
ypaBHeHul. CoCcTaBI€HHE YPABHEHN MaTEMAaTHYECKOT0 onrcanud npouecca. [loctpoenne
MH(POPMAIIMOHHBIX MaTpPUIl MaTeMaTHYeCKUX Mojeneil ans BbiOopa oOILiero ajropurMa
pelIeHrs — MOJENMPYIOIIEro aNropuTMa. Peannsanust alropuTMOB pellieHUs] HETMHEHHbBIX
U OOBIKHOBEHHBIX UG epeHINaIbHbIX ypaBHEHUH. ONMUCaHue CTAl[MOHAPHBIX PEXKUMOB
XTIl ¢ npuMEHEHHEM CHUCTEM JIMHEHHBIX W HEJIUMHEWHBIX ypaBHEHUH. MTepalmoHHbIE
anroput™Mel peuieHus. [IpuMeHeHne MeTOHOB MpOCThIX uTepanuii u Heiorona-Pagcona
s nomydeHuss  pemeHus.  IIpobmema  cxomuMocTH  mpolecca  pELIeHHS.



JIEeKOMITO3UIIMOHHBIA ~ METOJl PELICHUS] CIOXKHBIX CHCTEM KOHEYHBIX YpPaBHEHUM.
[Toctpoenne wH-POPMAIIMOHHON MAaTPUIIBI JUIS BBIOOpAa ONTUMAIBHOTO aNTOPHTMA
pemienus 3agaud. lloHATHe >kecTKOCTH cucTteM aud@epeHInanbHbIX YpaBHEHUH U
KpUTEpHUH KECTKOCTU. SIBHBIE (OBICTpBIC) WM HESBHBIC (MEJICHHBIC) METOMBI PEIICHHS.
Meroas! miepBoro (Meroxa Juiepa), BToporo ( Moau(HUIIMpOBaHHBIE METOABI Dilnepa) U
yerBepToro mopsiaka ( meron Pynre-Kyrra). OueHka TOYHOCTH METOJOB — OIIMOOK
yceuenus. [lepexoupie OMMUOKH U OMIMOKU OKPYTJICHUS IIPU YUCIEHHOM HHTEIPUPOBAHUN
muddepeHnranbHbX ypaBHeHUH. CriocoObl 00ecrieyeHnss CXOAUMOCTH PEIICHHs 3aayuu.
[IpumeHeHne HESBHBIX METOAOB Ui DPELICHUS >KEeCTKUX cucrteM auddepeHuanbHbIX
ypaBHeHuil. OrnpeneneHus I1ara WHTEPUPOBAHUS HMTEPALMOHHBIM METOJOM. MeTon0B
Kpanka-Hukonscona (MeToa Tpamnenui);

MareMaTU4eCcKoe  MOJEIMPOBAHME  CTAlMOHApPHBIX  PEXUMOB  IPOLIECCOB
TEIUIONEPEaul B IJJACTUHYATBIX U 3MEEBUKOBBIX TEIJIOOOMEHHHMKaX. MaTemaTuueckoe
ONMCAHUE MPOLIECCOB C MPUMEHEHUEM MOJENEN HACAIbHOIO CMEIICHHUS U BBITECHEHHS.
Bri6op u rpadudeckoe npeacTaBieHUe alrOPUTMOB perieHus. [lpumenenne cTanjapTHBIX
METO/I0B BBIYUCIUTEIBHOW MAaTEMAaTUKHU JIJIs1 PEILICHUS 3a/1a4;

MAaTeMaTHU4eCKOoe  MOJEIMPOBAHME  CTALlMOHAPHBIX  PEXUMOB  IIPOLIECCOB
Tervionepeady B NPSIMOTOYHBIX M IMPOTUBOTOYHBIX TPYOUATHIX TETMIOOOMEHHUKOB,
peuenue 3agaun Komm v kpaeBoi 3a1auu NP UHTETPUPOBAHUM CUCTEM OOBIKHOBEHHBIX
nuddepeHIMaTbHBIX YpaBHEHUNH. MaTeMaTH4ecKoe OMUCaHie POIECCOB C MPUMEHEHUEM
MOJENIEd HJICAIBHOTO BbITeCHEHUs. Pemenne 3amaun Komm wu  KpaeBoil 3ajayu.
[IpencraBienne anropuTMOB BBIYMCICHUI B BUIE WH(DOPMALIMOHHOW MATPHUIBI CUCTEMBI
YpaBHEHU MAaTeMaTU4YeCKOro OIUCaHus U OJIOK-CXeM pacdyeToB. MaTemaTuueckoe
ormucanue XTIl ¢ npuMeHeHneM cucteM OOBIKHOBEHHBIX NU((epeHIInaNIbHbIX YpaBHEHHIA.
Onucanue 00BEKTOB € pacHpeIeICHHBIMU B IPOCTPaHCTBE MapameTpaMu. GopMysinpoBKa
HayaJlbHBIX U KPAeBbIX YCIOBUH 3a/au penieHusl. YUCIeHHbIH anropuT™ 1-ro nopsaka amis
pemienus 3anaun Komu. Meton «IIpucTpesiku» JUis peleHns KpaeBou 3a1a4y;

MaTeMaTUYeCKOE MOJIEIUPOBAHUE CTALlMOHAPHBIX PEKUMOB MIPOLIECCOB B PEAKTOpax
¢ Mewankod. OnucaHue MHUKPOKMHETHMYECKMX  3aKOHOMEPHOCTEM  IpOTEKaHUs
MIPOU3BOJILHBIX CIIOKHBIX XUMUYECKUX PEAKIUI B )KUIKOH (haze UIsi MHOTOKOMITOHEHTHBIX
cucteM. OrmnpeneneHre KIOUEBbIX KOMIIOHEHTOB CIIOKHBIX XUMHUYECKHUX pEaKLHil ¢
MIPUMEHEHUEM METO/I0B JIMHEHHOW aireOppl - PpaHrOB MATPHUI] CTEXMOMETPUYECKUX
KO3(QQHUIMEHTOB peakiuu. MaTeMaTH4yecKkoe OIMCaHMe pPeakTOPHOro Impolecca ¢
pyOamikoil 11 TPOM3BOJIBHOW CXEMbl MPOTEKaHMsI XUMHUYECKOM peakuuu. Bsioop
QITOPUTMOB pEIlIeHUs] 3aJauyd C MPUMEHEHHEeM HWH(OPMAlMOHHONW MaTpPHUIlbI CHUCTEMBI
YpaBHEHUH MaTeMaTHYeCKOro ONHMCAaHWA W NPEJCTABICHUS alrOpPUTMa pELIEHUs C
MIOMOIIBIO OJIOK-CXEMBI pacueTa Impoliecca;

MaTeMaTH4eCKOE€ MOJEIMPOBAHUE HECTAlMOHAPHBIX PEXHMMOB IPOLECCOB B
peaktopax ¢ Mewmanakod. Maremaruueckass IMOCTaHOBKAa 3a/layd JJisl  pEaKkIuu ¢
MPOU3BOJIBHON CTeXHOMETpUueckon cxemon. @opmynupoBka 3amaun Komm — 3amaum ¢
HAaYalbHBIMH  yCTOBHSIMH. Pa3HOCTHOe mpeAcTaBIE€HUE CHUCTEMBbI OOBIKHOBEHHBIX
muddepeHunanbHeIX ypaBHeHUH. [locTpoenne mHpopMalnoHHONW MaTpulbl JUIsl BeIOOpa
anroputMa pemeHus. ['padudeckoe MpeacTaBIeHUE AITOPUTMA PELISHUS B BHJIE OJIOK-
CXEMBbI pacuera; MaTeMaTUYeCKOe MOJIETUPOBAHUE CTALMOHAPHBIX PEXUMOB B TPyOUaTBIX
peakropax C MNOpPSIMOTOYHBIM M MPOTUBOTOYHBIM JBHUKEHHUEM TEIJIOHOCUTEIIEH.
MaremaTruueckass TOCTAaHOBKA 3aJlayd IS PEAKIMU C KOHKPETHOM CTEXHOMETPHYECKON
cxemoil. @opmynupoBka 3agaun Komm — 3a7aun ¢ HayalbHBIMHM YCJIOBHSIMU M KpaeBOM
3aJa4d  — 3aJa4d C KpaeBbIMU YCIOBHMSAMHU. Pa3HOCTHOE TIpeACTaBIEHUE CHUCTEM
OOBIKHOBEHHBIX U depeHImanbubiX ypaBHeHui. [loctpoenne nHGOpMaMOHHBIX MATPHUIL
JUIs BBIOOpa anropuTMOB perieHus. I'padudeckoe mnpeacTtaBieHe alrOpUTMOB PELICHUS B
BUjie OJIOK-CXEMBI pacueTa;

MaTEMaTHYECKOE MOJEIMPOBAHME HECTAllMOHAPHBIX PEKHMMOB IPOIIECCOB B
TpyOUaThIX peakTopax M YHUCICHHbIE AITOPUTMBI JUCKPETH3aLUU I PEIICHUS CHCTEM
muddepeHManbHbIX  ypaBHEHUH C YacTHBIMH TPOM3BOJHBIMU. MaTemaruueckas
MOCTAaHOBKA 3aJa4ydl [JIi pPEaKIuu C KOHKPETHOW CTEXHOMETPUYECKON CXEMOil.
DopMynHpoBKa HadaldbHBIX W TPaHUYHBIX ycnoBuil. J(uddepeHnuanbupie ypaBHEHUS B
YaCTHBIX NMPOU3BOJIHBIX - JUIMIITUYECKOTO, apaboIMYeCcKOro 1 runepOoInyeckoro TUIIOB.
ANTOpPUTMBI peIlIeHUs YpaBHEHWH mapaboindyeckoro Tuma. Maremartudyeckas MOJelb
XUMHUYECKOTO IPEBPAIIECHUS B HW30TEPMUYECKHX YCIOBUAX JUIsI HECTAlMOHAPHOTO
mporecca B TpyOdYaThIX ammapaTaXx C yYeTOM MPOJOJLHOTO TIEPEMEIIUBAHUS U C



IPUMEHEHHEM  OJHONAapaMeTpudeckod  IUPPYy3MOHHONH MoJenu Uid  ONMCaHUs
THJIPOAMHAMHUYECKON 0OCTAaHOBKH B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI PEUICHUS B BUE
CHCTEM HEJIMHEHWHBIX YPaBHEHUH, a TakkKe OOBIKHOBEHHBIX U EpeHINATbHBIX
YPaBHEHUI IEPBOIO U BTOPOT'O MOPSIKOB;

MaTEMaTUYECKOE  MOJEIMPOBAaHME  CTAMOHAPHBIX  PEKUMOB IIPOLIECCOB
HENPEepbIBHOH MHOTOKOMIIOHEHTHOH pekTudukanuun u abcopbunmu. Maremarudeckoe
OIMCaHME MPOLEeCCa MHOTOKOMIIOHEHTHOW pEKTH(PHUKALMKU B Tapelb4aToOl KOJIOHHE.
MogenupoBanue (a3oBOro paBHOBECHsS M IPOLECCa MAacCollepe/aud Ha Tapelkax B
MHOIOKOMIIOHEHTHBIX ~CHCTEMax. YueT TeIUIOBbIX OallaHCOB Ha Tapelkax Ipu
MOJICTTUPOBAHUU TMpolecca B PEKTU(MUKAIMOHHOW KOJOHHE. JIeKOMIO3UIIMOHHBIHA
QITOPUTM pacyera Impoliecca peKTU(GHUKAIMKM B KOJOHHOM ammapare. MaTemaTudeckoe
ONMCaHWE TpoIlecca MHOTOKOMIIOHEHTHOM aOcopOumu B HAcaJO4yHOW KOJIOHHE.
MonennpoBanue nporuecca MHOTOKOMIIOHEHTHOM MacCOIlepeladd B CEKIUAX HacaJl0qHOU
KOJIOHHBI. AJITOPUTM pEIIeHHs] KPaeBOM 3a/1auu 11 MOJESIIMPOBAHUS TIpoLiecca abcopOIuu
B HaCaJl0YHON KOJIOHHE.

OCHOBBI ONTUMHU3ALIUN XUMUKO-TEXHOJOTUYECKUX IIPOLIECCOB:

pelleHrne 3aJad  ONTUMHU3ALMUA C TEPMOAUHAMHYECKHMHM, TEXHOJOTHYECKUMH,
SKOHOMMYECKUMH,  TEXHUKO-DKOHOMUYECKMMM U  DKOJIOTMYECKMMU  KPUTEPHUSIMU
ontumanpHocTH. OntumanbsHble  pecypcocOeperatomme XTII.  Beibop kputepuen
onTUMaiabHOCTU (ueneBblX (yHKIu). DOopMyIMpoBKa MHOIOKPUTEPHAIBHOM 3a1aun
ontumuzaiuu. OcoOEHHOCTH pEeLIeHHs ONTUMM3alMOHHBIX 3ahad XTIl npu Hamuuuu
HECKOJIbKUX KPUTEPUEB OINTHUMAIBHOCTH, OBPAXKHOM XapakTepe IeleBod (YHKIHH W
HAJIMYMU OrpaHudeHuil 1-ro u 2-ro poja;

QITOPUTMBI OJHOMEPHOM M MHOTOMEPHOW ONTHMH3AUMU. MeToabl CKaHUPOBAHMS,
JIOKAJIM3alMK SKCTPEMYyMa, 30JI0TOro cedyeHus u yucen PuboHauu B ciyyae OJHOMEpPHOU
ONTUMHU3ALMU. MeToAbl MHOTOMEPHOH ONTHMMM3AIMM HYJIEBOTO, NEPBOrO M BTOPOIO
nopsaakoB. CHUMIUIEKCHbIE, CilIy4yailHble M TPaJUEHTHBIE METOABl MHOIOMEPHOMU
ontuMusanuu. Meton mwrpa@HbIx QyHKIHM.

3aKIItOYECHHUE:!

IIPUMEHEHHE KOMIIBIOTEPHBIX Mozened XTIl npyu npoeKTUpOBaHUM XUMUYECKUAX
npou3BojicTB — B CAIIP. 3anauu cucrem aBTomatuzupoBaHHoro npoexktuposanus (CAIIP) u
CTPYKTYypa CUCTEM KOMITbIOTEPHOTO MPOeKTUpoBaHusl. MIHpopManmoHHOe 1 MaTeMaTH4eCKoe
obecnieuenne CAIIP. ABToMaTH3MPOBAHHOE MPOEKTUPOBAHUE CIIPUMEHEHUEM KOMITbIOTEPHBIX
mopeneit XTII;

IpUMeHeHHe KoMnbloTepHbIX Mozeneil XTIl npu ynpaBiaeHUMM TEXHOJIOTMYECKMMHU
npoueccamu — B ACYTIIL. KomneiorepHoe monenupoBanue XTIl B pexume peaibHOTO
BpemeHu.  Cucrembl  OpsMoro  1u¢GpoBOoro  (KOMIBIOTEPHOTO)  yIpaBlICHHS
TEXHOJIOTUYECKUMH TporeccamMu. OCoOEHHOCTH peau3aluu KOMIBIOTEPHBIX MoOJesen
XTIl B aBTOMAaTU3MpPOBAHHBIX CHUCTEMAaxX YIPABICHUS TEXHOJIOIMYECKHMHU IPOLIECCAMU
(ACVYTII).

KoMmnereHnnuu ciymareneil Ipu OCBOCHHUU IUCLUUIUIMHBL ['OTOBHOCTH IPUMEHSTH
AQHAJIMTUYECKUE U YHCICHHbIE METOJbl PEIICHUs] MOCTAaBJIEHHBIX 3a/ay, HCIOJIb30BATh
COBpEMEHHbIe HMH(OPMAIMOHHBIE TEXHOJOIUWH, MPOBOAUTH 00paboTKy HHpoOpManmuu u
HCIOJIb30BAaHUEM TPUKJIAJHBIX TMPOTPAMMHBIX CpeICTB cdepbl MpodhecCHOHATBHOM
JesITeIbHOCTH, HCIIOJIb30BaTh CETEBBbIE KOMITBIOTEPHbIE TEXHOJIOTMM M 0a3bl JaHHBIX B
CBOEH MpodeccHOHANbHON JEsTeNbHOCTH, MaKeThl MPUKIAIHBIX Mporpamm ajis pacuéra
TEXHOJIOTUYECKUX mapameTpoB obopynoBanus (I1K-2);

CrocoOHOCTh  aHANM3MPOBATH  TEXHUYECKYIO  JIOKYMEHTALUIO,  IMOJ0HpaTh
000pyIOBaHUE, TOTOBHUTH 3asIBKM Ha MPUOOpETeHUe U peMoHT obopynoBanus (I1K-9);

I'oTOBHOCTH MCHOIB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COEIUHEHUN U
MaTepUajoB Ha UX OCHOBE JJIsl pelieHus 3anad npodeccuoHanbHol aearenbHoctu (ITK-
18);

OO0muit 00beM IUCIIUAIIINHEI

KomanuectsBo Bcero akanewm.
3a4YETHBIX €IMH. | YacOB B
ceMecTpe
OO01mast Tpy10€MKOCTh TUCIUTUIMHEI 10 y4eOHOMY TUTaHy 3 108
B ToM uncie Ha oOyueHue 3 108




AyIUTOpHBIC 3aHATHUS: 1,33 48

Jlexuuun 0,89 32

[IpakTrueckue 3aHATUSA - -

JIaGopatopHbie paboThI 0,44 16
CamocrosrenbHas paboTa 1,66 59,4,85

Pacuetno-rpaduueckune paboThl - -

Jlpyrue Buabl CaMOCTOSITENIbHOM paboThI

KoHnrtakTHas camocTosTenbHas paboTa 0,2

CamocTosTeIbHOE U3yUeHHE PA3/IEIIOB TUCIUTIIUHBI 59,8

By utoroBoro KOHTpoIIs 3HaHUM (3a4ET € OLIEHKOM ) - -

KonunuectBo Bcero actpoH.
3aUeTHBIX €IMH. | YacOB B
ceMecTpe
OO01mmast Tpy10€MKOCTh TUCITUTUTHHBI 3 81
B ToM uncie Ha oOyueHue 3 81
AyIUTOPHEIC 3aHSITHS: 1,33 36
Jlekuun 0,89 24
[IpakTrueckue 3aHATUA - -
JlabopaTopHbie paboThI 0,44 12
CamocrosiTenbHas paboTa 1,66 45
PacuerHo-Tpaduueckue paboTb - -
Jpyrue Buabl CaMOCTOSITENIbHON pabOThI
KoHrtakTHas camocTosTenbHas paboTa 0,15

CaMocTosTenbHOe U3yYeHUE Pa3/IesiOB JUCIUTIIHHbI 44 85
By uToroBoro KOHTpoIIs 3HaHUH (3a4€ET C OLIEHKOM ) - -

AHHOTANUs padoyeil MPorpaMMbl AU CHUIINHBI
«Teopernyeckue ocHoBbI Koppo3un» (51.B.16)

1 Ilenp JUCHMIUIMHBL: TNPHOOpETEeHHE CTYACHTaMH 3HAaHUM O KOPPO3MOHHBIX
IpoLeccax, MPOTEKAIUX B ITa30BbIX U KHUAKUX CPellax, O BUAAX KOPPO3UHU, UMEIOIIUMU MECTO
B IPUPOAHBIXH TEXHOJOTHYECKUX CPElaxX.

2. B pesynbprare nzydeHus AUCHUILUIMHBI 00y4aromuiicss MO Mmporpamme OakajaBpuara
JOJKEH o01aiaTh clenyromuMHy npodeccnonanbHbiMu koMiieTeHIsMu (11K):

-CIOCOOHOCTbIO M TOTOBHOCTBIO  OCYHIECTBIIATH TEXHOJIOTMYECKHH IpolecC B
COOTBETCTBHUM C PEINIAMEHTOM M MCIOJIb30BaTh TEXHUUYECKUE CPEACTBA [UIsI M3MEPEHHUS
OCHOBHBIX TIAPAMETPOB TEXHOJIOTUUECKOTO TPOIecca, CBOWCTB ChIpbst U npoaykiuu ([TK-1);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh IpaBHa TEXHUKH O€30MaCHOCTH, NMPOU3BOACTBEHHON
CaHUTApUU, MOKapHOW OE30IIaCHOCTH M HOPMBbI OXpaHbl TpyJa, HU3MEpATh M OLIEHHWBATH
IapaMeTpsl IIPOU3BOJCTBEHHOIO MMKPOKIMMATa, YPOBHS 3allbUIEHHOCTH W 3ara3oBaHHOCTH,
IIyma, ¥ BUOparuu, ocBenieHHoct padounx mect (I1K-5);

-TOTOBHOCTBIO K OCBOCHUIO U IKCILTyaTallii BHOBb BBOAMMOT0 obopynoBanus (IT1K-8);
-CII0COOHOCTBIO BBISBIATH M YCTPAaHATH  OTKJIOHEHHS OT  PEKUMOB
paboThI TEXHOJIOIMYECKOr0 000pYIOBaHMs M MapaMeTpoB TexHojormueckoro mporecca (I1K-

11);

-TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHME CBOMCTB XMMMUYECKHUX DJIEMEHTOB, COCIUHEHHUN U
MaTepraJioB Ha UX OCHOBE JUTS PelIeHUs 3a1a4 nmpodeccuoHanbHoi nesrensHoctr (I1K-18);

-TOTOBHOCTBIO ~ H3y4aTh HAayYHO-TEXHHYECKYI0 HH(POPMALIMIO, OTEYECTBEHHBII
1 3apyOeKHBIN OMBIT 110 TeMaTrke uccienosanus (ITK-20)

3namey:

-(pU3nYEeCKUIl CMBICI IPOLIECCOB, MPOTEKAIOIINX Ha 3JIEKTPOIaX;

- MEXAHU3MBbI IPOTEKAIOIINX KOPPO3HUOHHBIX NTPOLIECCOB;

-METO/Ibl MCCIIE0BAHNS KMHETUKHU AJIEKTPOIHBIX MPOIIECCOB U MIPOLIECCOB KOPPO3HH;

-CII0COOBI KOPPO3HMOHHBIX UCTIBITAHUH;

Ymems:

-CHUMATh NOJISIPU3ALIMOHHBIE KPUBBIE AJIEKTPOIHBIX IIPOLIECCOB, CTPOUTDH TUArPaMMBI
KOppO3HH;

-ONpEeAEIATh HA OCHOBE IKCIIEPHUMEHTAIBHBIX UCCIEA0BAaHUM M JIMUTEPATypPHBIX JaHHBIX




TOKH U IIOTCHIMAIIBI KOPPO3HH, TIOKA3aTENIN KOPPO3UH;

-OIpPENEIATh JUMUTUPYIOLIYIO CTAIUI0 KOPPO3UOHHOIO IIPOLECCa;

-IIPOU3BOAUTH OLICHKY KOPPO3HOHHOM CTOMKOCTH MaTEpUAJIOB B arPECCUBHBIX CPEAax;

-IIPOBOJIUTH YCKOPEHHBIC KOPPO3HOHHBIE UCIIBITAHMUS,

- IPUMEHATH MOJIy4EHHYI0 MH(GOPMALUIO JUIsl peIIeHUs] KOHKPETHBIX TEXHOJIOTHYECKUX
3a1ad4;

Braoemy:

-HABBIKAMHU HACTPOMKHU TEXHOJIOTHYECKOI0 0o0opyoBaHus, HaJIaJIKH
NPUCTIOCOOTICHUN, MHCTPYMEHTa M JPYrOod OCHACTKM, BKJIIOUYEHHOM B J1a0OpaTOpPHBIN
IIPAKTUKYM.

3. Kparkoe conepxanue AUCIUIUIMHBI BBenenue

3HaueHue, LM M 3a4add JUCUMIUIMHBL. COBPEMEHHOE OIPENEICHUE KOPPO3UH M
COIIPOTHBIICHUS] MaTepHaioB. 3HaueHue O0pbObI ¢ Koppo3ueid. OCHOBHBIE Pa3/ieibl U MOHATHS
aucuuiuinHel. Kitaccudukanus BUAOB pa3pylleHUs: MaTepUalIoB MO/ JAEHCTBUEM arpecCUBHBIX
Cpex. KonnyecrBeHnHas OLICHKA KOPPO3HOHHOIO pa3pylIeHUs MaTepHaoB.
DNEKTPOXUMHUYECKAsd U XMMUYECKask KOPPO3HsL.

Teopernueckas 3nekTpoxumMusi. OCHOBHBIE OHSTHS AIEKTPOXUMHUU.

ITpoBonuuku | u Il poga. DnekTpoan3 Kak OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN ITpOLIECC.
Knaccudukanus npoBOJHUKOB U MPOXOXKJICHHE HMOCTOSHHOIO 3JEKTPUUECKOro TOKa uepes

OneKTpoXUMHUUecKHe cucTeMbl. OCHOBHBIE THIIBI MIEKTPOXMMHUYECKUX CHCTEM M HX
cocraBHble 4acTH. OmpeneneHue NOHATHH KaroAd M aHoA. OTIMUYUTENBHBIE IPU3HAKU
MEKTPOXUMUYECKUX PEAKLUH.

3akoHbl  @apages, Kaxymuecs  OTKIOHEHMs. Bpixox 1o  Toky.  OCHOBBI
EKTPOXUMUYECKON TEPMOJUHAMUKI

[IpyunHBI BO3HUKHOBEHHS 3JIEKTPOXMMHUYECKOTO MOTEHIUaJa Ha IPaHULE IEKTPOJ-
pactBop. PaBHOBecue B 3JeKTpoxuUMHUEcKOM wLenu. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
NOJypeaklMd M IOHATHE 3EKTPOJHOro mnoreHuuana. Kiaccudukanus 531IeKTponoB.
KoHnenmusi 3J€KTPOHHOTO pPaBHOBECHS Ha TpaHHIE »JJeKTpoa-metaml. Kiaccuduxanms
aneKTpoxuMuueckux nenei. IIpasuno 3nakos u pacuer S/1C.

BonoponHelii 31€KTpoa U cTaHAAapTHas BOXOPOAHAsA IKana. KuCIOpOAHBIM 2J€KTpOA.
JHuarpamma [Typ6e. MeMmOpaHHbIe paBHOBeCHE, MEMOPAaHHBIN TOTEHLIMAL.

CrtpoeHne N1BOMHOTO 2JIEKTPUUECKOTO CIIOS

CBs3b IIEKTPUYECKUX U aJCOPOLMOHHBIX SBJICHUHN Ha rpaHule paszaena ¢a3. Emkxocts
JBOMHOTO 3JIEKTpUUYECKOro ciosi. [IoTeHnnansl HylneBoro 3apsjaa 1 MEXaHU3M BO3HMKHOBEHUS
OJ1C 2neKTpOXUMHYECKON TIeTTH.

OcHOBHBIE MOJIEbHBIE NPEACTABICHUS O CTPOCHUM IBOMHOIO 3JIEKTPUUYECKOTO CIIOS.
OCHOBBI 3JIEKTPOXUMUYECKON KHHETHUKU

OOmass  XapakTepuCTHKa  3JEKTPOXMMHUYECKMX  mpoueccoB.  [lomspuzannonHas
XapaKTEPUCTHKA B YCIOBMSX JIMMUTHPYIOIIEH CTaUN MacconepeHoca. MeTos Bpalaronierocs
JMCKOBOTO 3JIEKTPO/A.

Teopust 3ame/uieHHOrO paspsiia U ee COBpeMEeHHOe 00OCHOBaHME. MeToabl U3ydeHHs
CTaliui pa3psA-UOHU3aLUU. 3aKOHOMEPHOCTH JJIEKTPOJIHBIX MPOLECCOB B  YCIOBHAX
MEUIEHHOM XMMHMYECKOM cTaguu. MHorocraguiiHple peakuud C IOCIEA0BaTEIbHBIM
IIEPEHOCOMDJIEKTPOHOB.

DIEeKTPOXUMHUYECKAsT KOPPO3HSL.

DneKTpoaHbIE MOTEHIMAIBI U TEPMOIMHAMUYECKAs! BO3SMOYKHOCTH KOPPO3UH.

Koppo3uss B xuciblx pactBopax. MexaHn3m BoccTaHOBIEHHMS Bojoponaa. Kopposus B
HEUTPaJbHBIX U IIEJOYHBIX cpeaax (KUCIOpoJaHas Kopposus). MexaHu3M BOCCTaHOBIICHUS
KHUCJIOPOJIa.

[TongpuzannoHHble AUarpaMMbl KOPPOAUPYIOMKX MeTaioB. CHATHE MOJIIPU3aLUOHHBIX
KpUBBIX. Pacder ckopocTell KOppo3uu MO MOJISIPU3aLMOHHBIM JaHHBIM. BIIMsHIE COOTHOIIEHHUS
IJIOIIAeH KaToJa U aHOJIa HAa TOKU KOPPO3HH. TeopHst KaTOAHOMN 3aIUTHI.

ITaccuBanus. Xapakrepuctuka naccuBauuun u  ®nane mnoreHuuan. [loBeneHue
naccuBaTopoB. [laccuBHOCTB ke€je3a B a30THOM KUCIIOTE.

AHonHas 3ammra U nepenaccuBanus. Teopus maccuBHOCTH. CTaOMiM3anus NacCUBHOM
IUICHKK BO BpeMeHH. JlelicTBUE XJOPUA-UOHOB U aKTUBHO-TIACCUBHBIE  DJIEMEHTHI.
Kputnueckuii moTreHImMan NUTTUHrooOpa3zoBaHus. JlokanbHas aHOAHAs  MACCUBAIIMSL.
ITaccMBHOCTB CILTABOB.

Bnusaue BHyTpeHHHMX (DaKTOPOB Ha KOPPO3HMOHHOE IOBEJEHHE: IMPHUPOJa METallIa,
COZIepKaHUE U CTPYKTypa CIUIaBa, COCTOSIHME M OOpabOTKa MOBEPXHOCTH, MEXaHHUYECKHUE



HaIpPsDKEHNUS.

Bnusaue BHemHHMX (AaKTOPOB Ha KOPPO3HMOHHOE IIOBEJCHHME: COCTaB U XapakTep
arpecCUBHOM Cpelpl, TEMIIEpaTypa, [JaBIE€HHE, CKOPOCTh JBWKEHHUS CpEAbl, BHEIIHSA
MOJIApU3aLusl, KOHTAKT C METAJlJIaMU U HEMETaJlJIaMU.

XuMuueckasi Koppo3usl.

Mexanu3m razoBoil koppo3uu. TepmoanHaMuka razoBoi koppo3uu. KuHernka razoBou
Koppo3uu. Biusnue BHYTpeHHUX (DAKTOPOB Ha Ta30BYI0 KOPPO3HUIO: COCTaB, CTPYKTypa
CIJIAaBOB, MEXaHMYECKHE HampspkeHuss u jaedopmanus, odpaboTka moBepXHOCTU. BiusHue
BHEUIHUX ()aKTOPOB Ha ra3oBYI0 KOPPO3HIO: COCTaB Cpeibl, TEMIIepaTypa, JaBIeHUE CKOPOCTh

ABUIKCHUS CPCIBI.

4, O0beM y4eOHOH THUCIUIITAHBI

Bcero 6 cemecTp 7 cemectp
Buns! yyeOHOM pabOThI B3au. | Bakax. | B3au. | Bakan. | B3au. | Baxkan.
enl. qacax en. gacax el gacax
(DS B T 11 396 5 180 6 216
AUCHHUILTHHBI 10 Y4eOHOMY
MJIaHy
AyIUTOPHBIE 3AHATHS: 4 144 1,78 64 2,22 80
Jlexmn 1,33 48 0,44 16 0,89 32
[ [pakTHUeCKUE 3aHATUS 0,9 32 0,44 16 0,44 16
JlabGopaTopHbie pabOTHI 1,77 64 0,89 32 0,89 32
CamocTrosiTesibHAs padoTa 5 180 2,22 80 2,78 100
Bun HTOI0BOI'0 KOHTPOJIA: 2 72 1 36 1 36
HK3aMeH
KoHTtakTHast paboTa — MPOMEKyTOUHAS 0,4 0,4
aTTECTAIlH
[lonroroBka K 3K3aMeHy 35,6 35,6
Bcero 6 cemecTp 7 cemectp
Busl yueOHOM paboThI B3au. | Bactp. | B3au. | Bacrp. | B3au. | Bactp.
enl. qacax enl. qacax enl. yacax
Obmas TPYAOEMKOCTE) 17 324 5 162 6 162
AUCHMILIUHBI 110 Y4eOHOMY
MJIaHy
AyIUTOPHBIE 3aAHSITHS: 4 108 1,78 48 2,22 60
Jlexmn 1,33 36 0,44 12 0,89 24
[ [pakTHUeCKHE 3aHATUS 0,9 24 0,44 12 0,44 12
JlaGopatopHbie pabOThI 1,77 46 0,89 24 0,89 24
CamocrosiTesibHas padoTa 5 135 2,22 60 2,78 75
Bun HTOI0BOI'0 KOHTPOJIA: 2 54 1 97 1 97
HK3aMeH
KonTakTHas paboTa — IpOMeKyTOqHas 0,4 0,3
aTTeCTalus
[ToaroToBka K s3K3aMeHY 35,6 26,7

AHHOTanus padoyeil MPporpaMMbl 1M CHUILINHBI
«3amura ot koppo3umn» (b1.B.17)

1. [enp AWCIUIUIMHBI: TMPUOOPETEHHE CTYACHTAMH 3HAHWM i1 OOOCHOBAHHS U
peanu3aluu PEeHIeHU MpU BHIOOPE KOHCTPYKIIMOHHBIX MaTEPHAIOB TPH H3TOTOBICHUU H
3aIUTe OT KOPPO3UU 000PYAOBAHUS XUMHUYECKUX TIPOU3BOJICTB.

B pesynbrare m3ydeHus IUCHUIUIMHBI OOYYalOIIMiicS IO Mporpamme OakalaBpuara
JIOJIKEH

O6manate ciaexyromumu npodeccnoHanbHIMU KomneTeHusMu (11K):



-CIIOCOOHOCTBIO IPUHUMATh KOHKPETHbIE TEXHUYECKUE pEIIeHUs IpH pa3padoTke
TEXHOJIOTUYECKUX MPOIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C YYETOM
AKOJIOTHYECKUX mocaeacTBui ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO HCIIONIB30BaTh IpaBHJa TEXHUKH O€30MacHOCTH, MPOU3BOACTBEHHOU
CaHUTapUHU, MNOXKapHOW O€30IaCHOCTH M HOPMBI OXpaHbl TPYyAd, HU3MEPSATb U OLICHUBATh
IapaMeTpsl IPOU3BOJCTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH W 3ara3oBaHHOCTH,
Iryma, U BuOpaiuu, ocBerennoctu padbounx mect (ITK-5);

-CII0OCOOHOCTBIO IIPOBEPSTH TEXHUUYECKOE COCTOSIHUE, OpraHU30BBIBATH
npoGUIAKTHYECKHE OCMOTPbI U TEKYLIUH PEMOHT 00OpYAOBaHMs, TOTOBUTh 000OpYJOBaHUE K
PEMOHTY M IPUHUMATh 000pynoBanue u3 pemonta (I1K-7);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOWCTB XMMHYECKHX JIEMEHTOB, COCIMHEHUN U
MaTepUaJIOB Ha UX OCHOBE JUIS PELICHUs 3a1a4 nmpodeccuoHanbHoi nesrensHoctr (I1K-18);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOpPHH I pEeLIeHus
BO3HUKAIOIMINX (PU3MUECKUX 33]a4, CAMOCTOSTEIBHOIO IpuoOpeTeHus pu3nyecKux 3HaHUH, I
ITOHUMAaHUs IPUHIUIIOB pabOThI IPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJAIIMX 3a IPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);

3uame:

-00111e CBEeICHHSI O COCTOSHUM M M3MEHEHUU CBOMCTB KOHCTPYKIIMOHHBIX MAaTE€pPHUaIOB B
YCIIOBUSIX XUMUYECKHX IIPOU3BO/ICTB ;

-OCHOBHbIE€ UICTOYHUKU KOPPO3MOHHOT'O BO3/1€MCTBUSI HA KOHCTPYKLIMOHHBIE MaTepUallbl B
YCIIOBUSIX XMMHMUYECKUX IPOU3BOJCTB, X KaUE€CTBEHHBIE U KOJMYECTBEHHbBIE XAPAKTEPUCTUKH,
METOABl M CHOCOOBI TPOTHO3UPOBAHMSA HANEKHOCTH XHMHYECKOTO O0OpyIOBaHHS U
MIOCJIEACTBUI KOPPO3UOHHOI'O BO3JIEHCTBUS;

METO/IbI 3aIUThI OT KOPPO3UHU;

-KOHLEMIIHNIO KOMIJIEKCHOI'O 00€CIIeYeHNs 3aIUThl MAaTepPHAIOB OT KOPPO3UH;

Ymems:

-OLIEHUTh XapaKTep BIUSHUSA OKpYXKAIOLEl WM MPOU3BOJICTBEHHOW Cpeabl Ha
3aKOHOMEPHOCTH T€UEHUSI KOPPO3HOHHBIX IPOLIECCOB;

-BBIOpaTh KOHCTPYKIIMOHHBIM MaTepHal;

-pa3paboTaTh KOMILIEKC MEPOIPUITHUIA MO 3aILUTE METAIJIOB OT KOPPO3HH;

-000CHOBaTh KOHCTPYKLMIO ammapaTta M KOMIUIEKC MEpONpHUSATHH 10 3aIluTe
0o0OpyJOBaHUS M  TPAHCIOPTHBIX KOMMYHHKALMH OT KOPPO3MOHHOTO  BO3JEHCTBHS
OKpY>KaroIleu Cpebl.

Braoemy:

-pa3IMYHBIMU CIIOCOOAMU 3aIIUTHl MATEPUATIOB OT KOPPO3HMOHHOT'O pa3pyLICHHUS;

-JIaHHBIMH O KOPPO3HOHHBIX XapaKTEPUCTUKAX METAJJIOB U CIUIABOB;

-JIaHHBIMH, ITO3BOJISIOIIMMU BbIOpATh HeoOxouMoe o0opynoBaHue "
KOPPO3MOHHOCTOMKHM MaTepuai JAJis €ro U3roTOBICHUS.

3. Kparkoe coneprxaHue IUCIUTUTAHBI

Bgenenue

Knaccudukanus u 0630p METOJOB 3alIUTHl METAJIOB OT KOPPO3UH U OOOCHOBaHHE
BBIOOpA METO/1a 3aLUTHI

3amuTa OT KOppo3uu 00pabOTKOM Cpebl.

VYianeHue arpecCUBHBIX KOMIIOHEHTOB, ITOHM)KEHHE KOHLEHTPALUU OKUCIUTENe
Nuruburopsl kopposuu. Onpenenenue, kiaccudukays, MEXaHU3M JAeUCTBUS (MEXaHU3M

naccUBallMM ¥ MHTUOMpPOBaHUS) M O0JAaCTH MPUMEHEHHUS HMHTUOMTOPOB KOPPO3HUHU.
Heoprannueckue MHrHOUTOpPBHI KOppo3uH. OpraHMYecKHe HHTHOUTOPBI KOPPO3MH, BKIIOYAs
KOHCUCTEHTHBIE CMa3KH M HHTUOMTOpHI TpaBieHus. Jleryuue (mapo-¢a3Hble) MHTHOUTOPHI.
Onenka 3¢ (eKTUBHOCTH JIeHCTBUS HMHTHOUTOPOB (3aLUTHBINA 3 (deKT).

KoncepBanus metammyecku uznenuii. CpeacTBa 1 METOJIbl KOHCEPBAIUU.

Heaspamms. O6paboTka XomoaHON U ropstueit Boabl. [loaroroBka BOABI NJIsi MapOBBIX
KOTJIOB. MeTO/1bl TPOTUBOKOPPO3MOHHOM 00paObOTKH KOTIOBOM BOJIBI.

OnexTpoxuMudeckas 3amura. KarogHas 3meKTpoXuMHUUecKas 3aIimTa.

Karonnas 3ammra OT BHEIIHEro HCTOYHMKA ToKa. KaTOIHO-POTEKTOpHAs 3aluTa.
AHOZHAsI 2TEKTPOXUMHUYECKAs 3alUTa. AHO/IHAA 3alUTa OT BHEIIHETO HCTOYHUKA TOKA.
AHOAHO-TIPOTEKTOpHAs 3alUTa.

3amuTHbIE TOKPHITHS.

Merammueckue TOKpbITHSA.  Kiaccudukamuss  3alIMTHBIX — TOKPBITUHA.  MeTomsl
nony4yenus. OmnpesneneHne 3allUTHON CHOCOOHOCTH M KOPPO3HMOHHON CTOMKOCTH TOKPBITHI.
Bungel  Mertaimmnueckux — moOKphITHM.  [loAroToBKa  MOBEPXHOCTHM  MEpel  HAHECEHUEM



METaJUIMYEeCKUX MOKpbITUH. [luHKOBbIE mNOKpbITHA. KagmueBble mnokpsiTud. Hukenessie
NOKpBITUS. MenHble NOKpbITUA. OJOBSHHBIE TOKPBITUSA. XPOMUPOBAaHHAs CTalb JJis
KoHcepBHOM Tapbl. KoHBepcHOHHBIE TMOKpBHITHS. XpOMaTUpOBaHHWE (OLMHKOBAHHBIX U
KaJIMUPOBAaHHBIX MOBepXHOCTeM). OxcunupoBanue cranu (Boponenme). OxcuaupoBaHue
amomunusi. docharupoBanue. Hemeramnmmueckue mnokpeiTHs. HaHeceHue IaKOKpaCOYHBIX
NOKpbITHMM. HaHeceHue NOKPBITHII M3 MOPOLIKOB, CYCHEH3WM M KUAKUX KOMIIO3HIIMM.
JlakokpacouHble U MOJIMMepHbIe TOKpbITHS. Hanecenue nokpoituii u3 nucros (Ilnakuposanue,
(byTepoBKa JIMCTOBBIMH MOJIMMEPHBIMUA MaTepHATIaMH ).

[IpotuBokoppo3uonHoe neruposanue (JlerupoBanue s NpUAAHHUS KOPPO3HUOHHOM

CTOMKOCTH).
5. O0beM yueOHOU JUCITUTITMHBI

B 3auetnbix | B akamem. |B acTp. yacax
Buner yaeOHO# paboThI eIMHNLIAX yacax
OO0mas TPYA0eMKOCTb JUCHUILIHHBI 110 Y4e0HOMY ILIAHY 7 252 189
AyAUTOPHBIE 3aHATHUS: 2,67 96 72
Jexuym (JIek) 0,89 32 24
[MpaxTuueckue 3anatus (I13) 0,44 16 12
Jla6opatopusle pa6otsi (JIP) 1,34 48 36
CamocrosTeannas pagora (CP): 3,33 120 90
Pedepar 1 36 27
CaMocToATENTPHOE U3YUEHUE PA3IEI0B TUCHUIIHHBI 2,33 84 63
Buj1 KOHTPOJISA: IK3aMeH 1 36 27
KonrakTtHas paboTa — MpoMeKyTOYHAsT aTTECTaIUs 0,4 0,3
[Toarororka K 3K3aMeHy 35,6 26,7

AHHOTanus padodeil MporpaMmbl
«Oprannzanus Hay4HbIX ucciaenoBanuin» (b1.B.18)

1. Uens aucuummuubl «OpraHu3anus HAyYHBIX HCCIIENOBAaHUI» — NPUOOPETCHHE
o0yJaroluMHUCs YriyOJdeHHbIX 3HAaHUM M KOMIETEHLUH, TMOJyuYeHHe | 3aKperyieHue
npoeccnoHaNbHBIX YMEHHI M HaBBIKOB B 00JacCTH MPOBEACHUS HAYHYHO-UCCIEI0BATEIbCKUX
paloT ¢ MCHOJIB30BAHUEM COBPEMEHHBIX TEXHOJOTMH MyTEeM CaMOCTOSTEIBHOTO TBOPYECKOIO
BBITIOJTHEHUS 33]1a4, MOCTABJIEHHBIX MPOrpaMMOI HayuHbIX HccienoBaHuil. OCHOBHOM 3ajadeit
aucuUIUIHBl «OpraHu3anus Hay4YHbIX MHCCIIEJJOBAaHUMN SBISIOTCA MPHOOpPETEHHE HaBBIKOB
IUTAHUPOBAHUSI W BBIMOJHEHMS ~ HAy4YHO-HMCCIEAOBATEIbCKOM  paboThl;  00paboTKa,
UHTEpPIpETAlMsl W TPEACTABICHUE HAYYHBIX pPE3YJbTaTOB; IOATOTOBKA K BBINOJIHEHHUIO
BBIIYCKHON KBaJIM()UKAIIMOHHOW pabOTHI.

2. B pesynbTare BBINONHEHUS AUCHUIUIMHBI «OpraHu3ainus HaydHBIX HCCIeIOBaHUN
o0yyaromuiics Mo nporpaMmme GakanaBpHara J0JKeH:

Ob6aaoams cnepyromumu (I1K) komnereHusIMu:

—  CIOCOOHOCTh TNPUHUMATh KOHKPETHBIE TEXHUYECKHE pELIeHUs HpU pa3padboTke
TEXHOJIOTUYECKUX TPOLIECCOB; BBHIOMpATh TEXHUYECKHE CPEJCTBA M TEXHOJOTMU C yYETOM
IKOJIOTMYECKUX TocneAcTBHiA ux npuMeHenus (I[1K-4)

—  TOTOBHOCTBH K OCBOCHHIO M 3KCIUTyaTallid BHOBb BBOAMMOT0 obopynoBanus (ITK-8)

—  CHOCOOHOCTh  AHAJIM3UPOBATh  TEXHUUYECKYIO  JOKYMEHTAlMio, IMOAOUpaTh
000pyIOBaHUE, TOTOBHUTH 3asIBKHM Ha IPUOOpETeHUE U peMOHT obopynosanus (I1K-9)

—  CHOCOOHOCTh  IUIAHUPOBaTb M NPOBOAMTH  (PU3MUYECKHME M XHUMHYECKHE
AKCIIEPUMEHTHI, MPOBOAUTH O0OpabOTKY UX pe3yJbTaTOB U OLEHUBATh MOTPEIIHOCTH,
BBIIBUTATh THUIIOTE3bl W YCTaHABIMBATh IPAaHULBl HUX MPUMEHEHMs, NPUMEHATH METOJBI
MareMaTu4eckoro ananusa u mojeauposanus (I1K-16);

— TOTOBHOCTb HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUYECKUX TEOPUH JUIsl pelIeHUs
BO3HHUKAIOMINUX (U3UUECKUX 3a/1ad, CaMOCTOSATENBHOTO MPUOOpeTeHHs (U3NYECKUX 3HAHMIA,
IUIl TOHMMaHMs NMPUHLIMIOB paboThl NPUOOPOB U YCTPOMCTB, B TOM YHCIE BBIXOIAIIUX 3a
npenensl kommnerenTHocTH (ITK-19);

3namey:



-OCHOBHBIE ITOHATHUS TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS;

-T€OPHUI0 OCHOBHBIX METOJIOB UCCIICIOBAaHMS U aHAIIN34;

-IIPUHIMUIIBI PAOOTHI OCHOBHBIX TPHOOPOB M 000PYIOBAHNS,

Ymems:

- IUIAHUPOBATh U MPOBOJIUTH 3KCIIEPUMEHTHI, IPOBOJUTH 00pabOTKY MX PE3yJbTaToOB U
OLIEHUBATh NOTPELLIHOCTH;

-IPUMEHATh  MPHOOPETEHHBIE  IMPAKTHYECKHE HAaBBIKK B  NpodeccHoHaTbHON
NESTEIbHOCTH JUIsl pEIIEHNs KOHKPETHBIX 3a/1a4;

-OCYLIECTBIISITh OLIEHKY PE3Yy/IbTaTOB aHAIIN3A;

Braoemy:

- cUCTeMOM BbIOOpA METO/I0B UCCIEA0BAHUS, OLEHKON BO3MOXKHOCTEN Ka)KIOr0 METOAA.
Kpatkoe conep:xanue npakTuku

3. Kpartkoe copeprkanue qucuurinabl «Opranu3anus HayqdHbIX HCCIIEOBAaHUIM

Jucuumnuza «Opranusanus HayqHbIX UCCIEA0BaHUN BKIIIOYAET 3Tallbl 03HAKOMIIEHUS C
MPUHIUIIAMA OpPTraHU3aliy HAyYHBIX UCCIENOBaHUNA U y4eOHOW paboTsl (Moaynu 1, 2) u sTamn
HPaKTUYECKOTO OCBOCHUSI JIESATENILHOCTH Y4YeHOro-mccienosatens (Moaynb 3). Momyms 1.
BoinonHenue u npeacTaBiieHue pe3ysibTaTOB HayUHbIX UCCIIE0BaHUM. BbhINoIHEHNE HAyYHBIX
uccnenoBanuil. CoctaBieHue mnporpammbsl uccienoBaHus. CTpykTypa U cofepikKaHue
OCHOBHBIX pa3/iesIoB OTYETa O Hay4YHO-HCCIIEA0BaTENbCKON padore. PopMynrpoBaHUE LeNel U
3aJja4 MCCJIEI0OBAHUsS; COCTABJIEHUE aHAIUTHUYECKOro 0030pa MO TeMe HCCIE0BaHUS; BbIOOP
3G GEKTUBHBIX METOJOB M METOJIUK IOCTIDKEHHS JKEIAeMBIX Pe3yJbTaTOB HCCICIOBAHUS.
IIpoBeeHue COOTBETCTBYIOIIMX SKCIEPUMEHTOB JUISl OJYyYEHUs IMPAKTUUYECKUX PEe3yJbTaToB;
aHaJN3, HHTEpIpeTalys U 0000IeHHE Pe3yNIbTaTOB HCCICI0BaHNUs; (POPMYIUPOBKA BBIBOJIOB;

Hanucanue ot4yera. [loAroToBka Hay4HOTO JIOKJIaa U IPE3CHTALUN
4. O0beM auctuIuInHbl «OpraHu3anus HayqHbIX UCCIIEIOBaHUIMA

N B 3aueTHbIx
Bupl yueOHOI paboThI B akayiem. gacax
CIIMHUIIAX
OO01mas TPy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IIAHY 8 288
KonraktHas paboTta — ayAUTOPHBIE 3aHATH: 2,66 96
Bua konTakTHOR paboThl (npu Haruuuu): - -
CamocrositenbHas pabota (CP): 5,32 191,8
KonrtaktHas camocrositenbHast padbota (npu nanuuuu) 2,67 96,2
Bunpl camocTosTensHON paboThI - -
Dk3aMeH (ecau npedycmompen VII) - -
KonTakTHas paboTa — MPOMEKYTOYHAST aTTECTAIHS -
[ToaroroBka Kk sK3aMeHy i -
Bua konTpos: 3a4eT C OIl.

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actp. vacax

eIMHUIIAX
O0mas TpyI0eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIAHY 6 216
KonrtakTHas paboTa — ayAUTOPHBIE 3aHATHUA: 2 72
Bun koHTakTHOM paboTHI (npu Haruuuu): - -
CamocrositenpHas pabota (CP): 3,99 143,75
KonrakTHas camocTosiTenbHas padbota (npu Haruyuu) 2 72,15

Bupl camocTosTenbHON pabOThI

Dk3ameH (ecau npedycmomper VII)

KonrakrHas pa60Ta — [IPOMCECIKYTOUHAA aTTCCTAllUA

IloaroroBka k OK3aMCHY

Bua kouTpos:

3a4eT / DK3aMeH

AHHOTan U padoyeil MPOrpaMMbl ATUCHHUILIMHBI
«JIEKTHBHbIC TUCHHUILVIMHBI 10 pU3NYecKoil KyabType u cnopty» (b1.B.19)

1 Heap (McUNIMHBI — COCTOUT B (OPMHUPOBAHUH (PUZNYECKON KYIbTYPhI TUYHOCTH U

CMOCOOHOCTH  HANpaBJIEHHOT'O HCIOJBb30BaHUS Pa3sHOOOpa3HBIX

cpenctB  pusmveckou

KYJIbTYPbl U CIOpPTa, TypU3Ma Ul COXPAaHEHUS U YKPEIUICHHS 37J0POBbs, MCUXO(PUINUECKOM




MOATOTOBKHU M CaMOIOATOTOBKH K Oynyiiel nmpoQeccuoHaNbHON NeSTEIbHOCTH, MOTYyYeHUH
HAaBbIKa B OJJHOM U3 BEIOpPAHHBIX BUJIOB CIIOPTA.

2. B pe3yabTare wu3yuyeHusi AUCUMILUIMHBI OO0y4YalIIuiicd N0 mNporpamme
0akajiaBpHAaTa J0JIKeH:

Obradoams crnedyrouwumu KOMNemeHyusIMU:

— C
MOCOOHOCTBIO K caMOOpraHu3anuu u camooodpazosanuio (OK-7);

— C
MMOCOOHOCTBIO HCMOJB30BaTh METOAbl W HHCTPYMEHTBHl (PU3UYECKOW KYIBTYpBHI JUIS
obecreyeHus MOJHOLIEHHON COIMaIbHOM 1 podeccnonanbHoi aesreaproct (OK-8);

3uams:

- HAy4YHO-TIPaKTUYECKHE OCHOBBI (PM3HUECKOM KYJIbTYPHI U CIIOPTA;

- BJIMSIHHE O3[I0OPOBUTENIbHBIX CHUCTEM (PU3NYECKOTO0 BOCIUTAHUS HAa YKpEIJICHHE
310pOBbs, TPOPUITAKTHKY TPO(PECCHOHATBLHBIX 3a00€BaHUM U BPEAHBIX TPUBBIYCK;

- crnocoObl KOHTpPOJiE M OUEHKM (usmueckoro pa3Butuss U (GU3NYECKOn
MOATOTOBJICHHOCTH;

- MpaBWJIa U CIOCOOBI MJIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHATHH Pa3JIMYHON LIEeIeBOU
HaIpaBJIEHHOCTH;

- cnopruHble Tpaguuuu MXTHU-PXTY um. JI.11. Menneneesa.

Ymemu:BRIIOMHATS WHIANBUAYAIBHO MOAOO0PAHHBIC KOMIUIEKCHI TTO0 (U3UYCCKOM

KYJIbTYpE HPa3IUYHBIM BUIAM CIIOPTa;

- OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpPraHM3Ma U COOJI0IIATh
MIpaBWJIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

- OCYIIECTBISITh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTHBHBIX (DOpMax 3aHATUN
(bu3nUYecKoil KyIbTypOil U CIIOPTOM;

- BBIMIOJIHATD ITPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.

Braoemo:

- CpeICTBaMH M METOJaMM YKPEIUICHUS WHAMBUAYAIbHOTO 310pPOBBS, (PU3UYECKOTO
CaMOCOBEPILICHCTBOBAHMUS;

- JIOJDKHBIM  YpOBHeM  (pH3WYECKOW TMOJATOTOBICHHOCTH, HEOOXOIUMBIM  JUIS
KaueCTBEHHOT'O0 YCBOEHUS MpOo(ecCHOHANbHBIX YMEHUN W HaBBIKOB B Ipollecce OOyueHUs B
By3e, JUIsi OOECICYCHUs TOJHOICHHOW COIMATBLHOW M TPO(EeCCHOHATBLHOW AESITeTbHOCTH
MocIie OKOHYaHHs Y4eOHOTO 3aBE/ICHUS;

- TEXHUYECKUMH U TAKTUYECKUMH HaBBIKAMU B OJTHOM U3 BHUJIOB CIIOPTA;

- HCIIOJIb30BaTh MPHUOOpPETEHHbIC 3HAHUS M YMEHHSI B MPAKTHUECKON NEATEIHHOCTH U

MTOBCETHEBHOM JKU3HH.

3 KpaTkoe coep:kanue JUCIUNIAHBI

[TpexycMOTpeHBI PAaKTHUECKHE 3aHATHSI 00YYAIOIIErocs Mo JUCUUILIMHE B 00beMe
328 akan. gacoB / 246 acTp. 4acoB B Te4eHHUe mecTu cemecTpoB (mo 32 akan. 4. B 1 u 6
ceM., o 66 yac. B kaxaom 2, 3, 4 u 5 cemecrpax).

KoHTposib  yCcIIeBaeMOCTH CTYJCHTOB BEIETCS 110 MPHUHATONH B YHHBEPCUTETE
PEUTHUHTOBOM CUCTEME.

IpakTHyeckue 3aHATHS.

Kaxxplit pa3zen nporpaMMbl UMEET B CBOCH CTPYKTYpE MPAKTUUECKUE 3aHSITHSI.

[MpakTHueckuii pas3fgen MPOrpaMMbl  PEANTU3yeTcsl Ha y4eOHO-TPEHHUPOBOYHBIX
3aHATHAX B YUYEOHBIX TPyNIax 1Mo oOmei Gpu3ndeckoil moaroToBke M M30paHHBIM BHIAM
criopTa.

[MpakTrueckue (y4eOHO-TPEHHPOBOYHBIE) 3aHATHS Oa3MpYIOTCSs Ha LIMPOKOM
UCIIOJIb30BAHUM TEOPETHUYCCKUX 3HAHMA M METOIUYECKHX YMEHHUH, Ha TPUMEHEHHH
pa3HOOOpa3HbIX  CPEACTB  (PU3MYECKOH  KyJAbTYphl M CIOPTA, CHOPTUBHOH U
podeCcCHOHATBHO-TTPUKIIATHOM MOTOTOBKH CTY/ICHTOB.

[IpakTHyeckue 3aHSITUS IOMOTAIOT MTPUOOPECTH OIBIT TBOPUYECKOW MPAKTHYECKOI
JeATEILHOCTH, Pa3BUBAIOT CAMOCTOSTEIBHOCTh B (PH3MUYECKOM KYJIBTYPE U CIIOPTE B LIENSAX
JTOCTHKEHUS (PU3MUECKOTO COBEpIIEHCTBA. [IOBBIIAIOT ypOBEHb (PYHKIIMOHAIBHBIX H
JIBUTATENIbHBIX CIIOCOOHOCTEH, HAaIIPaBJICHHO (POPMHUPYIOT KauyecTBa U CBOMCTBA TMYHOCTH.

[TpakTHueckne 3aHATUS COCTOSAT M3 CIIEUUATbHON (U3NYECKOW IOATOTOBKU H
COPEBHOBATEIBHOM MOTOTOBKH.

Kpurepuem ycremHocTH OCBOCHHs y4eOHOro MaTepuaia sIBISICTCS DKCIEpTHas
OLICHKA MPENOAaBaTENsl, YUYHUTHIBAIOIIAS peZYIAPHOCHb ROCEU|eHUA 00A3amebHbIX



npaKkmuueckux 3aQHAMuUN, BBIIOJHEHUEC YCTAaHOBIEHHBIX Ha JAHHBIM  CEMECTp
KOHTPOJIbHBIX HOPMAaTHUBOB (TECTOB) OOIIEH (PHU3NUECKOM M CHOPTHBHO-TEXHHUYECKOU
MIOATOTOBKH JUIsl OTAEIBHBIX IPYII PAa3IMNYHON CIOPTUBHOM HAIIPABICHHOCTH.

C uenbio onpeaeneHus TPyNIbl 310pOBbs 00yUalOMMXCs, B Hayaje y4eOHOro roja
kadeapa GpU3NYECKOro BOCIUTAHUS KOHTPOIUPYET MPOXOXKACHUE CTYIEHTAMU BpauyeOHOro
KOHTpPOJIsL, IIPUHUMAs MEIULMHCKUE 3aKIIOYEHUs O TpyMNIE 340pOBbsA Ul 3aHATHU 110
¢Gu3nyeckoil KynbType M CIOPTY M3 TOPOJICKUX IOJUKIMHHUK IO MECTY >KUTENIbCTBA
crypenta, [Tl Ne 219, MeaMUMHCKMX ILIEHTPOB, MMEIONIMX JIMLIEH3UI0 Ha TIPaBO
IIPEIOCTABIICHUS MEIULIUHCKUX YCIIYT.

Ilo pesynpTaTaM MEAMLIMHCKOIO OCMOTpa IPOUCXOIUT DPACIPEACICHUE CTYACHTOB
10 Yy4EOHBIM OTJICJICHUSIM.

B ocnosnoe otneneHne pacnpenensrorcs CTYyNEHThl, HA OCHOBAaHUU JaHHBIX
BpaueOHOro0 KOHTPOJIs, UMEIOIINE OCHOBHYIO MJIH MTOATOTOBUTENBHYIO IPYIIILY 3J0POBbS.

CryneHThl, NOJyYUBLIME CIEHUATbHYI0 MEAMLIMHCKYIO Ipynmny «A» uin «by,
pacrpenenaoTcs B cneyuanvbHoe meouyunckoe otieneHue. s yka3aHHOH KaTeropuu
CTYZIEHTOB pa3paboTaHa OTAEIbHAS IPOrpaMMa.

B cnopmusnoe otraeneHue 3a4MCIAIOTCS CTYACHTHI, MMEIOINUE CIIOPTHUBHBIE
pas3psibl UK XOPOILIYIO (PU3MUYECKYIO TOATOTOBKY, HO3BOJISAIOILYIO UM OBbITh 3a4HCIIEHHBIM
B cOOpHBbIE KOMaH/Ibl YHUBEPCUTETA [0 PA3IMYHBIM BUJAM CHOpTa (MEIUIMHCKAs IpyIna
3J10pOBbsI — OCHOBHAsI WJIM IOJrOTOBUTEIIbHAS).

Ne Pasznen nucuunianHbl Bcero, Yacos
/o aKajeMm. 4. 113
1. | Pa3gen 1. OcHOBBI IOCTPOEHHUS 0310POBUTEIbHOI 68 68
TPEHHPOBKH
1.1| OznopoBuTenbHAS HAIPABICHHOCTD — KaK 17 17
BaXHEHUIIINH MIPUHIIATI CHCTEMBI (DU3HUYECKOTO
BOCITUTAHUS
1.2 OcHOBBI TOCTPOEHHUSI 03IOPOBUTEIBLHON TPEHUPOBKH 17 17
1.3| ®u3KyIBTYPHO-0310POBUTEILHBIC METOIUKH U 17 17
CHCTEMBI
1.4] OreHKa COCTOSHUSI 3I0POBBS 17 17
2 | Pa3nen 2. /IBurarejibHbI€ BO3MOKHOCTH YeJIOBEKA 224 224
— BocnuTaHue pusnyeckux kayects. BOCK I'TO
2.1) TosBnenue n BHeApeHue Komruiekca I TO 56 56
2.2] Bocniuranue GU3nYecCKUX Ka4ecTB 00yJatonuxcs 56 56
2.3] Bocnuranue ruOkocTi 56 56
2.4) TlogBM>XHOCTDL ABUTaTENHLHOr0 HaBbIKA. B3aMOCBs3h 56 56
(U3UYECKUX KaYeCTB
3 | Pazgen 3. MeTtoanka opraHu3anuy M MpoBeaeHUsI 36 36
CIIOPTUBHBIX COPEBHOBAHMI U (PU3KYJIBTYPHO-
MaCCOBBIX MEPONPUATHIA.
ITHKAa QPU3NYECKOH KYJIbTYPHI H CIIOPTA
3.1 XapakrepucTrka CIIOPTUBHBIX COPEBHOBAHHNA U 9 9
(GU3KYITBTYPHO-MACCOBBIX MEPOTIPHSATHUI
3.2 Opranusauys CHIOPTUBHBIX MEPOIPHUSTHH 9 9
3.3| HpaBcTBeHHbBIE OTHOLICHUS B CIIOPTE 9 9
3.4, IIpodunakTuka HapyIIEHUH CTIOPTUBHOM STHUKH. 9 9
BAJIA
HUTOI'O 328 328
4. O0BbeM y4eOHOIi THMCUMIITMHBI
Cemectp
But yuc6uoii paGorst B axazem. 7] T m [ v | vV | Vi
qacax
OO01mas TpyI0eMKOCTh AUCITUTLIMHBI IO 328 32 66 66 66 66 32
y4eOHOMY IIIaHy
KonTtakTHasi padoTa — ayIuTOpHBIE 328 32 66 66 66 66 32
3aHATHSA
[pakTuueckue 3ansarus (I13) 328 32 66 66 66 66 32
Bujx uToroBoro KoHTpOJIA: 3a- 3a- | 3a-yer | 3a- 3a- 3a-
3a4yer / JK3aMeH qeT qeT 4yer | uer qeT




B CemecTtp

. acTp.

Bunx yaeb6HOM paboThI qacax | | Il v V VI
OO011ast Tpy10EMKOCTb AUCLMIUIMHEI 10 246 25 49 49 49 49 25
y4eOHOMY IIIaHy

KonrakTHasi pa6oTa — ay1IuTOpHbIE 246 25 49 49 49 49 25
3aHATHS

[Mpaktuueckue 3austus (I113) 246 25 49 49 49 49 25
Bua uToroBoro KOHTpOJIs: 3a- 3a- | 3a-wer | 3a- 3a- 3a-
3a4er / IK3aMeH 4yer | 4er 4er | dYer | uwer

AHHOTanus pado4eii NporpaMMbl JUCHHUILINHBI
«OcHoBbI MeHe:kMeHTa U mapkeTuHra» (b1.B.J1B.01.01)
1 Ilenp AWCHUIUIMHBI — TIOJYYCHHE CHCTEMbl 3HAHMH O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS MPEANPHUATHS B 00JIaCTH MEHEKMEHTA U MAPKETUHTa; U3y4eHNe
OPTaHU3AIMOHHON CTPYKTYPBI IPEAIPHUSITHS, (DOPMBI K METOJIbI YIIPABIICHUS FIM.

B pesynbTaTe n3ydeHus JUCIHUILUIMHBI 00y4aroLUIics Mo Iporpamme 0akajgaBpHuaTa J0JKEH:

Ob6nanaTh caenyrOIUMI KOMIIETCHIUAMU:
IIpodeccronanbHbIMU:

-ACIIONIb30BaTh HOPMATHUBHBIE JTOKYMEHTHI IO KAayecTBY, CTaHAApTU3alUU U
cepTU(QUKAIMU TNPOAYKTOB M HUX M3JEIMHA, HIIEMEHTbl 3KOHOMMYECKOI'O aHalu3a B
npaktuueckor  nesitrensHoctd  ([1K-3);  aHanm3upoBaTh TEXHUYECKYH JOKYMEHTAIUIO,
noxoupaTh 000pyI0BaHKE, TOTOBUTH 3asiBKM Ha IproOpeTeHue u peMoHT obopynosanus (I1K-
9); crocOOHOCTH MPOBOAMTH AHAIH3 CHIPHsI, MATEPHAIIOB TOTOBOW MPOIYKIIUH, OCYIIECTBIISTh
oueHky pesyipraroB aHaimmza (I1K-10); roToBHOCTP U3y4aTh HAyYHO-TEXHHYECKYIO
UH(OPMAIIHIO, OTCYECTBEHHBIN 1 3apyOeKHBIN ONBIT 10 Temathke uccienoanus (I1K-20).

3uamy:
- TEOpeTHYECKHE OCHOBBI M METO/Ibl BBIPAOOTKH IieJIei U cTpaTeruu OusHeca,

- NPUHIUIBl  TOATOTOBKH JOKYMEHTAIlUN IS

CO3JIaHUsI  CHCTEMBI MEHEPKMEHTA MPETNPHSTHS;
- METOJBI M TEXHOJIOTHU PUHATHS U peaTN3aIlH YIIPABICHYECKUX PEIICHUH.
Ymemy:
- NPUHHUMATh YNPaBIECHUYECKHE PELLICHMS,;
- cobupatb, 00pabaThIBaTh M UCMOJIb30BAThH YIPABICHYECKYIO HHPOPMALIUIO;
- pacmpeneniTb 005S3aHHOCTH U OTBETCTBEHHOCTb.
Braoemy:
- MEeTOJaMH PYKOBOJICTBA MEPCOHAIOM;
- HMHCTpyMEHTaMH 3((GEKTUBHOTO YIPABICHUS MPEIIPUATHEM.

2 Kparkoe copepkaHuE  TUCIHILIHHBI
Monynb 1. OCHOBBI yripaBiIeHUs IPEANIPUATHEM

Beenenne. Ilpeamer, meron M coiepaHUEe IOUCHUILUIMHBL. Teopusi yrpaBieHHs.
CymHocTh U cojepxaHue ynpaieHus. OCHOBHbIE MOHATHS 3((EKTUBHOCTH YIpPaBICHUS.
Crnenuduka yrnpaBleHUYECKON JesITEeIbHOCTH, COBPEMEHHBbIE MPOOJIEMBl  YIpaBICHHUS.
3aKOHOMEPHOCTH W MpHUHUMIBI yrpaBieHus. CyObeKTUBHbIE M OOBEKTUBHBIE (AKTOPHI B
yrpasieHun. CucreMa ynpasJieHUs NPEANpHUITHEM U ee cTpyKTypa. Ouenka s3pdekTuBHOCTH
ynpasneHus. [loHsATHE cHCTeMbl YIpaBleHHUs, paclpeaeiacHue (QYHKIMM, MOJIHOMOYUN H
OTBETCTBEHHOCTH. [IpuMHIMIBI TOCTPOEHHS CHUCTEMBl ynpaBieHus. lLleHTpanuzanus u
JNEUEHTpaIu3alus yIpaBiaeHus. JlerernpoBaHre NOJHOMOYMM B IPOLECCAX YIPABIICHHUS.
OpraHu3anvoHHas CTPYKTypa mnpeanpustus u ux Buisl. [lokasarenn s¢QexTuBHOCTH
yIpaBJIeHUS.

Mopynb 2. OCHOBBI MEHEKMEHTA

Llenu B cucreme ynpaBieHus. PazpaboTka crpareruii u miaHoB opranuzanuu. Llenn u
LeJIEN0JIaraHue B yHpaBJieHUU. Poiib L€ B OpraHM3aluy M OCYHIECTBIEHUHU IPOLIECCOB
yrpaBiieHus, kiaccupukanus ueneil. [loctpoenne nepesa neneit. Coueranue pasHooOpas3us
neneit u GyHKUUA MeHemkMeHTa. Cucrema ympapieHus 1o neisM. CTpaTerus M TaKTHKa
ynpasieHus. CyIIHOCTb, NPUHLUMIOBL W METOAbl IulaHupoBaHusA. IIporecc BbIpabOTKH



ctpaterud. OOpMbl TEKyLIEro IJIaHUPOBAaHUS. TEXHOJOrUs pa3pabOTKU M MPHUHITHS
ylnpaBiaeHUYeCKUX pewmeHuil. Pa3paborka ynpaBineHueckux pemeHuid. [lonsatue u
KJaccupuKalys YIpaBIeHYECKUX PEHICHUH, OCHOBOIOJIAralollue 3JE€MEHTHI JesTebHOCTH,
YCIOBUSL U KPUTEPUM NPUHATUS PELICHUH, MPOLECC U MOJEIM NPUHATUS YIPaBIECHYECKUX
pELICHM, peanu3alusi YIOpaBJICHUYECKUX pelleHuil. Biacth B cucTeMe  ynpaBiieHUS.
JlunepctBo M cTwiIb ynpasiieHus. OTHOLIEHMs BJIAcTU B cucTeme ynpasieHud. Ilonstue u
TUIIOJIOTUS BJIACTH; BJIACTb W aBTOPUTET MEHemkepa. VICTOYHMKM BIAaCTU B YIPAaBICHUHU
OpraHM3alyeil; NapTHEPCTBO B MPOILECCaX MEHEKMEHTA. JIMAepcTBO U CTUIIb YIPABIICHUS.
[Ipoueccrl popMUpOBaHUs U OCHOBHBIE COCTABISIONINE JIHIEPCTBA. MOTHUBAIIMOHHbBIE OCHOBBI
yIipaBiieHUs] 1 KOHQIUKTHL. [ pyrnnoBas AMHaAMUKA U KOH(IUKTBI.
Moaynb 3. OCHOBBI MapKETHHTA.

MapkeTuHI Kak CHUCTeMa YIPaBJICHUsS, PETYJIMPOBAHUS M HM3y4YCHHUs phIHKA. [loHsTHE
MapkeTuHra. [IpoucxokJaeHre W CYyINIHOCTh MapKeTHHra, Ienu MapketuHra. OCHOBHBIE
MPHU3HAKH MApKETUHTOBOTO CTHJS ynpasieHus. Konuenmmu mapkeruHra. OCHOBHBIC BHJIBI
MapkeTuHra. MapketuHroBas cpefa. Komrmuiekc mapkerwHra. OCHOBHBIE MapKETHHTOBBIE
uHCTpyMeHThl. CoJepKaHue W TPOIEeCC YIpaBlieHUs MapKeTHHroM. OCHOBHBIC ()YHKIIMU
MapkeTuHra. ToBapHas, II€HOBas, COBITOBasT W KOMMYHUKAIIMOHHAS TMOJHUTUKH (DUPMBL
ToBapHsbie cTpaterun. PazpaboTka HOBBIX TOBAapOB.

4. O0beM yueOHOM AUCIUTUTMHBI

Buner yueGHOI paboThI B sasenbix | g aKazieMm.
CAMHMIAX | oo
OO01mmas TpyI0eMKOCTh TUCITUIUIMHEI 10 Y4eOHOMY TUTaHY 3 108
Konrakrnas padora (KP): 1 32
Jlexuunu (Jlek) 0,5 16
[Tpaktuueckue 3ansatus (I13) 0,5 16
JlaGopaTophsbie 3ausTus (J1ad) - -
CamocrostenbHas pabota (CP): 2 75,8
KoHrtakTHas camocTosTenbHas paboTa 0,2
CamocTosTebHOE U3YUEHHUE PA3/ICIIOB IUCIUILTHHBI 75,8
Bun koHTpoOIIS: 3a4eT / AK3aMeH 3ayer
Bujie! yueGHO# paGoTI B 3auernbix | B aCTPOHOM.
elMHUIaX | Yacax
OO0w1ast TpyA0EMKOCTh TUCIUILIMHEI [10 YI€OHOMY IIaHy 3 81
KonrakrtHas pabdora (KP): 1 24
Jlexuuu (Jlek) 0,5 12
[IpaxTuueckue 3anstus (I113) 0,5 12
JlabopaTopnsie 3ausitus (JIad) - -
CamocrosrenbHas padota (CP): 2 53,85
KonrakTHast camocTosTenbHas pabota 0,15
CamocTosTenbHOE U3yUeHHUE PAa3/IeIOB AUCIUTLTHHBI 53,85
Bun xonTposs: 3auet / sK3aMeH 3ayer

AHHOTanuA padoueil MporpaMMbl 11 CIUILINHBI

«OCHOBBI TEXHHMYECKOI'0 PeryJJMpoBaHus U ynpasjenue kayectsom» (b1.B./[B.01.02)

1 L[CJ'IB AUCHUIINIMHBI TIOJYUCHUC 6aKaJ'IaBp0M 3HAaHMH B 00JACTH TEXHUYECKOTO

peryJaupoOBaHUsl W YIpaBJICHUS KadeCTBOM, B TOM YHCJIE: HOPMATHUBHO-TIPABOBOW 0asbl
obecrieueHrs KauecTBa, METOJOB U CPEJICTB TEXHHUYECKOTO PETyIUpOBaHUs, CTAaHAapTH3AINH,
MpaBUJI W CIOCOOOB OIEHKH COOTBETCTBUS, OTEUYECTBEHHOTO M 3apy0eXHOTO OIbITa
YIPABICHUS KaYE€CTBOM.

3ajmayamMu Kypca SIBISIIOTCS OCBOCGHHE OOYYalOIIMMHUCA METOJIOB TEXHHYECKOTO
peryIupoBaHusl, BKIIOYAs CTaHIAPTHU3AIUIO, TOJITBEPKICHHUE COOTBETCTBUS, JOOPOBOIBHYIO
cepTu(duUKaImio, MpaBuiia akKKpeIUTaIlH, TPOLECCOB pa3paboTKU HOPMATUBHBIX JTOKYMEHTOB;
MPOBEJICHUS aHAIHM3a JOKYMEHTAIIMH Ha COOTBETCTBHE TPEOOBAHUSM CTAHIAPTOB; BHIPAOOTKE
y CTyZI€HTa HaBbIKa MOATOTOBKHU MPOEKTOB OTYETHHIX JOKYMEHTOB M MOpSAIKa pa3pabOTKU U
BHeapennsa CMK ¢ ucnoiabp30BaHHEM OTEUYECTBEHHOIO U MEXKIYHAPOIHOTO OIIBITA.



2. B pe3ynbrare mM3ydeHUs MUCHUILIMHBI OOyYalOIIMICS MO MporpamMme OakajaaBpuaTa
JIOJKEH:

Ob6nanats cnenyrommmu npodeccuonanbubiMu (1K) komneTeHumsMu:

-TOTOBHOCTBIO UCTIOJIH30BaTh HOPMATHBHBIE JOKYMEHTHI IO KQ4eCTBY, CTAHAAPTU3ALNN U
cepTu(UKAIMK MPOJTYKTOB M H3ICIUN, JIIEMEHThl SKOHOMHUYECKOTO aHalln3a B MPAKTUYECKOU
nesrenpaocth (ITK-3);

-CIIOCOOHOCTBIO ~ AHATU3UPOBAaTh  TEXHUYECKYI0  JOKYMEHTALUIO,  [OJA0HpaTh
000pya0BaHUE, TOTOBUTH 3asBKH Ha IIproOpeTeHue u peMoHT obopynoBanus (ITK-9);

-CIIOCOOHOCTBbIO MPOBOAMTH AHAJIU3 ChIPbS, MaTEpPHaOB M TOTOBOW MPOJIYKIUH,
OCYIIECTBIATH OLCHKY pe3yinbTatoB anaau3a (ITK-10);

-TOTOBHOCTBHIO HM3y4yaThb HAyYHO-TEXHUYECKYI0 HWHGOpPMAIMIO, OTEYECTBEHHBIM U
3apyOexxHblii onbIT 10 Tematuke ucciaemoBanus (ITK-20) ITocie m3ydenus xkypca «OCHOBBI
TEXHUYECKOTO PEryJIMpOBaHUs U YIPaBICHUSIKAYECTBOM) CTYACHT JIOJIKEH:

3HaTh:

-OCHOBBI TEXHUYECKOTO PETYIUPOBAHMS U YIPABJICHUS KAUeCTBOM;

-3aKOHO/IaTEJIbHBIE 1 HOPMATUBHO-TIPABOBBIE AKTHI IO TEXHHYECKOMY PETYITUPOBAHHUIO U
YIPaBIECHUIO KAYECTBOM;

-IIEpCIEKTUBBI TEXHUYECKOTO Pa3BUTUS U OCOOCHHOCTHU JAEATEIbHOCTH OpraHM3alfil B
3aKOHOJIATEIIFHO PETYIMPYEMON U 3aKOHOAATEIBHO HEPETYINpyeMoii chepe;

-TIOPAJIOK COCTaBJIICHHS, O(OPMIICHHS W HUCIIOJIBb30BaHUS HOPMATHUBHBIX JIOKYMEHTOB B
00JIaCTH TEXHUYECKOTO PETYIIMPOBAHUS U YIIPABICHUS Ka4eCTBOM;

-OCHOBHBIE€ METO/IbI 3aIUTHI IPOU3BOJICTB, IEPCOHANA U HACEJIEHUS OT BO3MOKHBIX
IIOCJICACTBUM aBapuil, KaTacTpod, CTUXUNHBIX O€ACTBUMA.

YMeTh:

-IIPUMEHSTh METOJABl U HCIIOJIH30BaTh MPUHIUIIBI CTAaHAAPTU3AIUU TIPH pa3paboOTKe
HOPMAaTUBHBIX JOKYMEHTOB;

-co0II01aTh OCHOBHBIC TPeOOBaHMS MH(GOPMAIIMOHHONH OE30IaCHOCTH, B TOM YHCIIC
3aIUThI TOCYIaPCTBEHHON TailHbI;

-KOHTPOJUPOBATh COOJIFOICHUE TEXHOJIOTHYECKOMN TUCIIUTLIINHBI;

-3KCITyaTUPOBATh U OOCITYKMBATh TEXHOJIOTHYECKOE 000y I0BaHHE

-IPUHUMATh YYacTHE B MPOLIECCAX MOJITBEPKACHUS COOTBETCTBUS PAa3HOTO YPOBHS-
AKKpEeIUTAINH, IPUEMKE, SKCIIEPTH3E, JTUIICH3UPOBAHUHU, TOCKOHTPOJIEC U HA/I30PE;

-IIPUMEHSTh METOJIbI KOHTPOJISI Ka4eCTBA BBITYCKAEMOW MPOIYKIIMH C UCIIOJIb30BAHUEM
THUIIOBBIX METO/IOB;

-aHAJIM3UPOBATh JIAHHBIE O KAUeCTBE MPOAYKIIMH U OTIPEIETSATh TPUIHHBI Opaka;

-MCTOJIb30BaTh KOMITBIOTEPHBIEC TEXHOJIOTHH JIJIS IJIAHWPOBAHUS U MIPOBEACHUS PabOT 1Mo
TEXHUYECKOMY PETYJTUPOBAHUIO U YIIPABICHUIO KAYECTBOM

-ICTOJIb30BaTh TEXHUYECKHME CpEACTBA JUIsi HM3MEPEHUS OCHOBHBIX IapaMeTpoB
TEXHOJIOTHYECKOTO TMPOIIECcCa, CBOUCTB CHIPhS U MPOYKIIUU

Bnagets:

-HaBbIKAMU MCIIOJIb30BaHUs OCHOBHBIX HWHCTPYMEHTOB M TIPaBUJ TEXHUYECKOIO
pEeryJIMpOBaHus U YIPaBICHHUS KaueCTBOM;

-METO/IaMH UCCIIEZIOBaHUS MPUYNH Opaka B MPOU3BOICTBE, MEPONIPUSATUSIMU TI0 €T0
YCTPaHEHHUIO;

-HaBBIKAMU Pa3pabOTKH U 0(popMIIEHUSI HOPMATUBHO-TEXHUYECKON TOKyMEHTalUU

-HaBbIKaMH HUCITOJIB30BAHUS HOpMaTI/IBHI)IX JIOKYMGHT OB 110 Ka‘IeCTBy, CTaH)IapTI/IBaIII/II/I 158
MOATBEPKICHUIO COOTBETCTBUS,

-HaBBIKAMH COCTABJICHHUS 3asSBOK Ha O00OpYyIOBaHWE W 3alacHble YacTH W TMOJATOTOBKH
TEXHUUYECKON JOKYMEHTAIIMH Ha PEMOHT 000py10BaHMUS;

-HaBbIKaMH BXOIHOT'O KOHTpOJ'IS[ CI)IpI)SI 158 MaTepI/IaJ'IOB;

-HaBbIKaMH Oq)OpMJ'IeHI/ISI pe3yJILTaTOB I/ICHI)ITaHI/Iﬁ nu HpI/IHHTI/ISI COOTBeTCTByIOHH/IX
peleHuit

3.Kpatkoe comeprkaHne TUCIATUTHHEL

Pazoen 1. Texnuueckoe pezynupoganue - HOpMAmMueHO-npasosas 6asa obecneueHus:
Kauyecmea

Beenenue. Ponp W MeCTO TEXHHYECKOTO PpETyJWpPOBAaHUS B OOIIEH CHCTEME
peryJaupoBaHusl COBPEMEHHOIO pbIHKA. [IpaBoBas OCHOBAa TEXHMYECKOIO PETYIMPOBAHMS.



3akobl P® «O TexHHYeckoM peryiaupoBaHun», «O crangaptuszaiuu B Poccuiickoi
@enepamun», «O 3amure npaB norpeduteneit». TexHuyeckue peraaMeHThl 1 HOPMAaTHUBHBIC
JIOKYMEHTBI, JeulcTBytomue Ha Tepputopurn P®. OcHOBBI crangapTuszanuu. Poccuiickas
cucrema cradgaprusanuun - PHCC. Mexnynaponnas cranpaprusanus. CraHgapTel  Ha
cuctemsl yrpasienus kasectsom MCO 9000, MCO 14000, UCO 17000

Pasoen 2. Iloomeepoicoenue  coomeemcmeus -  eapawmus — 0e30NACHOCMU,
KOHKYPEHMOCHOCOOHOCMU U KA4eCcmaa NpOOYVKYUU U yCiye

OBoNIOIUSA MOAXOI0B K MEHEIKMEHTY KadecTBa. CTaTUCTHMUECKHE METOAbl KOHTPOJISA
kauectBa. [lokazarenu kadectBa. OOsi3aTeNbHOE U JIOOPOBOJBHOE  MOJTBEPKICHHE
coorBercTBUs. JleknmapupoBanue u ceprudukanug. J[oOpoBonbHas cepTHdUKALUS YCIYT.
Ceprudukanus B cucreme HCC. Ceprudukanus cuctem kadectBa. [lopsaok M cXembl
npoBeneHuss ceprudukanuu. Otanel nposeneHus cepruduxkanmu CMK  mpounsBozacTsa.
MexnyHaponHas mpakTuka ceptuduxanuu. JUpeKTuBbl M MOAYJIbHBIA MPUHIMII OLEHKU
cootBeTcTBUs B EC.

4.00beM TUCIUILTUHBI U BUJIBI y4eOHOM paboThI

Bup y4eOHoii padoThI B 3avernnix | B akageMmuuyeckux
eIUHHNIAX gacax

OO0masi Tpy10eMKOCTh TUCUMUILINHBI 3 108

KonraktHas padora(KP) 0,9 32,2

Jlexmun (Jlek) 0,45 16

IpakTuyeckue 3ansatus (I13) 0,45 16,

Camocrositeabnas padora (CP) 2,1 75,8

Buj uTOroBoro KOHTPOJIA 3a4ert

Buj yueOHoii padoThl B 3ayerHbix | B acTtpoHoM.
eIMHULAX yacax
O01mas Tpy10eMKOCTb JUCHHUTINHBI 3 81
Kounrakthas padora(KP): 0,9 24
Jlexknun(Jlek) 0,45 12
IpakTuyeckne 3ansarus (I13) 0,45 12
CamocrositesibHas padora(CP) 2,1 57
Bua uTOroBOro KOHTpOJIA 3a4eT

AHHOTanus padoyeil NPOrpaMMbl JUCHUTIIHHBI
«BbIluncaMTEeIbHAS MATEMATHKA B TEXHOJIOTMH 3aLMTHI 0T KOPPO3HID)

1. Ilenu u 3a1a4u AMCHUTUINHBI

[Henp nporpaMMsbl: Hay4WTh CTYJECHTOB TEOPETUYECKMM 3HAHUSAM M MPAKTHYECKUM
YMEHHUSIM M HaBbIKAM HCIOJIb30BAHHSA COBPEMEHHBIX MAaTEMaTHYECKUX METOJOB C
IIPUMEHEHHEM ITaKeTa mMaTtemaTudeckux nporpamm MATLAB s pemeHnst umpokoro Kpyra
3a/1a4 BBIYMCIUTEIBHON MaTEMAaTUKH.

[lenbto HacTosiiero Kypca siBisieTcss oOydeHHe ciyuiaTtesiell COBpeMEHHBIM MeETOoJlaM
pacyeToB, pacYETHBIX UCCIEAOBAHUM, aHAIN3a, ONTUMHU3ALUY [IPOLECCOB UHKEHEPHBIX 3a]1a4
C MCIIOJIb30BaHUEM IakeTa MaTemaTrueckux nporpamm MATLAB

3agaum Kypca:

1. oOyudeHue CTYJEHTOB TEOPETUUYECKHMM METOAAM BBIYMCIUTENBHON MaTeMAaTUKH,
TEOPETUYECKUM OCHOBAaM CO3JaHUs U OpPraHU3alld KOMIIBIOTEPHBIX YEJIOBEKO-MAIlIMHHBIX
CUCTEM PELICHHS MH)KEHEPHO-PACYETHBIX 33/1a4 METOIaMH BBIYMCIIUTEIILHON MaTEMATUKH;

2. o0y4eHHE CTYJIEHTOB MPAKTHYECKUM METOJaM BBIYUCIUTEIbHOW MaTeMaTHUKH,
TEOPETUYECKUM 3HAHUSAM MW IPAKTUYECKMM YMEHHMSM W HaBBIKAM  HCIIOJIb30BaHUS
COBPEMEHHBIX METOAOB M KOMIUIEKCOB IIPOTPAMMHBIX CpPEACTB Ul PpELICHHs 3a1ad
BBIYHCIIUTEIIEHON MaTEMaTHKU;

3. o0y4yeHue METOJaM M AJITOPUTMaM BBIYHUCIMTEIHHONH MaTEeMAaTHUKHU, NMPAKTHUECKUM
HaBBIKAM HCIIOJIL30BAaHUS COBPEMEHHOIO IIPOrpPaMMHOIO OOeCIeYeHUusl ISL pELICHUS



pacueTHBIX 33124 BBIYMCIUTEIbHON MaTEMaTHKH;

2. TpeboBaHUs K pe3yJabTaTaM OCBOCHUS TUCIMILIHHBI

W3yuenune NUCHUIUIMHBI MPHU MOATOTOBKE CHOCOOCTBYET (POPMHPOBAHUIO CIIETYIOIIUX
KOMIIETCHIIWMN:

[IpodeccnoHaNbHBIX:

° TOTOBHOCTBIO TMPHUMCHSITh AHAIUTUYCCKUE M YHCICHHBICE METOABl PEHICHHS
MOCTaBJICHHBIX 3aJa4, MCIOJIb30BaTh COBPEMCHHbIE HMH(POPMAIIMOHHBIE  TEXHOJOTHH,
MIPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMK C MCIIOIb30BAHUEM MPHUKJIAIHBIC MPOTPAMMHBIX CPEJICTB
C(pepm HpO(bCCCHOHﬂJ'H;HOfI ACATCIIbHOCTH, UCIIOJIL30BATh CCTEBBIC KOMITBIOTCPHBIC TCXHOJIOTUHU U 6a3LI
JaHHBIX B cBOcH HpO(beCCI/IOH&HI)HOﬁ O6J'IaCTI/I, MaKEeThl MNPHUKIAIHBIX IIPOrpaMM Uil pacucTa
TEXHOJIOTHUECKHX TTapaMeTpoB obopynoBanus (I1K-2);

® CHOCOOHOCTh IUIAHUPOBATH H  TPOBOAWTH  (UIHYECKHE ©  XHUMHYCCKUE
AKCIICPUMEHTBI, TPOBOJIUTH OOpPaObOTKYy WX pe3yJbTaTOB M OICHHBATh TOTPEIIHOCTH,
BBIBUTATh TUIIOTE3bl W YCTAHABIMBATh T'PAHUIBI HMX TMPUMEHEHHS, MPUMEHSITh METOJbI
MaTeMaTUYeCKOro aHajgu3a W MOJEIMPOBAHMS, TEOPETUYECKOT0 W IKCIEPUMEHTAIHLHOTO
uccnenoBanus (ITK-16);

B pesynbTaTe n3ydeHus TUCIMIUIMHBI CTYACHT JT0DKCH:

3namo:

¢  (DUBHKO-XMMHYCCKHE W XUMHKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
MIPOIIECCOB U3MEHEHHUS arperaTHOro0 COCTOSHUS Mapo(Ta30)->KUIKOCTHBIX CUCTEM, PEAKTOPHBIX
MPOIIECCOB U OCHOBHBIX MPOIIECCOB Pa3/ICiCHUS XUMUYECKON TEXHOJIOTHH;

® METOJAbl W QJITOPUTMBI KOMITBIOTCPHOTO MOJICIMPOBAHUS OCHOBHBEIX IPOIIECCOB
XUMHUYECKON TEXHOJOTUH U TEXHOJOTHUYECKUX CXEM XMMHUYCCKUX IMPOU3BO/ICTB;

®  [IPUHIMIIBI IPUMEHEHUS METOJOJIOTHH KOMITBIOTEPHOT'O MOJICITUPOBAHHS XHUMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB MPHU aBTOMATU3MPOBAHHOM IMPOCKTUPOBAHUU M KOMITBIOTCPHOM
yIPaBICHUH XUMUYECKUMH MTPOU3BOJICTBAMHU.

Ymemn:

e pemarh 3aJadyd  KOMIIBIOTEPHOTO MOJCIHUPOBAHUS TPOIECCOB  IMapo(raso)-
KUJKOCTHBIX PAaBHOBECUH, aOCOpOLMM, MUCTHLIALIWW, PEKTUPUKAIMH H KHUIKOCTHOU
IKCTPAKITUH;

¢ [PUMEHATH I[IOJIyYCHHbIE 3HAHMS TPU  PEIICHUH MNPAKTHUECKUX  3a7ad
KOMITHIOTEPHOTO ~ MOJICIIMPOBAHUST OCHOBHBIX TIPOIIECCOB XUMHUYECKOW TEXHOJOTHUH U
TEXHOJIOTUYECKHUX CXeM XUMHUYECKHUX MPOU3BOJICTB.

Brnaoemy:

METOJIaMU TPUMEHEHUsl CTAaHJApTHBIX MAaKeToB NpukiagHbix nporpamm (IIIII) wu
nakeroB Mozaenupyroumx nporpamm (IIMII) nns MonmenupoBaHUST OCHOBHBIX IPOILIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIIOTUYECKUX CXEM XUMUYECKUX MPOU3BOJICTB.

3. Kparkoe coneprkaHue TUCITUTUTHHBI

Beenenue. llenu wu 3amaum  kypca. Kparkuii wucropuyeckuii odepk pa3BUTHUA
OTEUYECTBEHHON U 3apy0eXHOM BBIYMCIUTENBbHON MareMaTuku. OCHOBHBIE 3Talbl pa3paboTKU
Y peanu3alliy aITOPUTMOB Ha KOMITBIOTEpaX.

Monyie 1. Beraucnurenbaas Matematnka. OCHOBHBIE ATAlbl: pa3paboTKa U pean3arus
QIrOpUTMOB Ha KoMIbioTepax. Cuctema kommbioTepHoi mMarematuku (CKM) MATLAB nns
pelIeHus 3a/1a4 BBIYUCIUTEIBHON MAaTEMaTHUKH.

Tema 1.1. Co3gamne M-mporpaMM M OCHOBHEIC  OIEPATOPHI M-sa3bika
nporpammupoBadust MATLAB. Bapuants! ctpykTypsl nporpamMm Ha MATLAB.

e  Opranumzanus padouero crona Desktop Layout;

OcHognbie oneparinu B Command Window;

e  OcHouble oneparuu B Editor;

e  JluHeitHO opraHM30BaHHAs MporpamMma (JIrOpUTM);

e  BeTBieHUS C OJJHUM yCIIOBHEM, HECKOJIBKHMH YCIIOBUSMH, BJIOKEHHBIC, CO CITUCKOM
ycioBui. if, Switch; noruueckue oneparuu and, or, not;

e  [[uKIBI CO CUYETYMKOM, C TIPEIYCIOBHEM, C MOCTYCIOBHEM, C MPEPHIBAHUEM TTOTHBIM
W TIPEphIBAHMEM YaCTHYHBIM, C 33JaHHBIM IIaroM CYETYHKa, C OTACIBHBIM OTCUCTOM
utepanuii; for, while, break, continue; ¢ BpI30BOM (YHKIIHI{; C THATOTOM C TIOJIB30BaTENIeM B
Command Window u B crienMaabHBIX JHATOTOBEIX OKHAX;

Tema 1.2 CrangapTHble M HecTaHmapTHble (GYHKOHH M-s3BIKa IpOrpaMMHUPOBAHUS U
ocHoBHbIE pemarenu (solvers) MATLAB.

e  @ynkiuu ¢ rpadpuIecKuM BBIBOIOM pe3yibTaros; plot, subplot, surf, mesh, polar;




DYHKIUH ¢ YUCIIOBBIM BBIBOIOM pe3yiabTatoB B Command Window;
DYHKIIUHU C 3aMMUCHI0 PE3YJTbTATOB B (HaIT;
OyHKIMH, BIOXKEHHBIE B [VIaBHYIO () YHKIIHIO;
OYHKINH ¢ IEPEMEHHBIM YHCIIOM apTyMEHTOB;
OyHKIMH, BBI3BIBAIOIINE APYTYIO PYHKIIMIO, UM KOTOPOU MepeaHo KaK apryMeHT;
Monynb 2. Bexropsl u MaTpuiibl. CucTeMa JUHEHHBIX alreOpandecKux ypaBHEHHMA
(CJIAY). Tema 2.1. OGpaTHas MaTpuIia. Y MHOKEHHUE MaTPHIL
e  Omeparop inv;
e  Omeparopsi Strcat, int2str, numa2str;
e  Omneparopsr length, min, max, mean, sort;
e  Omeparopsr dot, tril, triu, eye, zeros, ones, diag;
e  Omneparopsi rand, linspace, logspace, repmat;
e  Omneparopsi Size, det, trace, norm;
Tewma 2.2. Meton "'aycca. MeToJ1 IpOCTBIX UTEPAIUH.
e  Omneparopsi linsolve, rank, eig;
Tema 2.3. OOyCIIOBICHHOCT CHCTEMBI. YHCI0 00YCIOBICHHOCTH.
e  Omneparopsl cond, rcond;
Monyne 3. O6paboTka pe3ylbTaTOB U3MEpPEHUsl OJHOW BenuuuHbL. [Ipubnmxenue
¢bynkun Tema 3.1. Kputepuii CTbiofieHTa.
e  Omneparopsr polyfit, polyval; Tema 3.2. Annpokcumariusi.
e  Omneparop Isqcurvefit; Tema 3.3. UnTepnonsius.
e  Omeparopsi interpl, linear, spline, nearest; Moay:np 4. UncieHHOE HHTETPUPOBAHUE
Tema 4.1. MeToabl IPSIMOYTOJILHUKOB

e  Omneparopsl SUM, Mean;

° Tema 4.2. Metoasl Tpaneuuii

e  Omeparop trapz;

Tewma 4.3. Meroa Cumrcona

e  Omeparop quad, int;

Tema 4.4. Meron Herotona-Koreca 8 nopsiika

e  Omeparop quad8;

Mopyns 5. YpaBHEHHE ¢ OJTHUM HEU3BECTHHIM Tema 5.1. MeTo JiefieHus monoJiam
e  Omeparopsi conv, deconv, polyval, polyder; Tema 5.2. MeTo kacaTeinbHbIX

e  Omneparopsi roots, poly, fzero;

Monyns 6. Cucrema HenuHelHbIX ypaBHeHu Tema 6.1. Meron HetoToHa-Padcona
e  Omneparopsi solve, diff, subs;

Tewma 6.2. MeTon npoCThIX UTEPALTHA.

e  Omneparopsr simplify, collect, pretty;

Mopyns 7. OnnomepHas ontumu3zanus Tema 7.1 MeTobl 0THOMEPHOW ONITUMH3AIINN
e  Omnepartopst fminbnd;

Monyie 8. MHoromepHast ontuMu3anus Tema 8.1 MeToapl MHOTOMEPHOM ONITHMHU3AIHH
e  Omneparops! fminsearch, linprog, fmincon;

Monynsb 9. luddepenunanbHble ypaBHEHUS

Tewma 9.1 Metoap! perienus nuddepeHIMaNIbHbIX YPABHECHHH.

e  Omneparopsl dsolve, diff;

3akiroueHue. 3aKI0YUTENbHAs JIEKIUS 10 MOABEACHUIO UTOTOB Kypca.

4. OObeM y4eOHOI NUCIUTUIMHBI

O6Bvem
Bun yae6Ho# paboThl B 3aueTHBIX | B
eIMHUIIAX aKaJieMuue
CKHX Yacax
OO0m1ast Tpy10eMKOCTh JUCIUIUTUHBI 3 108
10 yueOHOMY IIJIaHy
AyIUTOpHBIE 3aHATHUS: 0,89 32
Jlexknuu
JlabopaTopHbIie paboThI 0,89 32
CamocrositenbHas pabota (CP): Ait 75,8
[TonroroBka K 1a00paTopHbIM paboTam 1,655 38




CamocrosiTenpHOE U3yUeHHe Pa3esioB Kypca 1,055 37,8

KonrtakTHas camocrosiTenbHas pabota 0,2

Bu uTOroBoro KOHTpoIIs: 3a4et / SKk3aMeH 3aueT

Buy yae6Ho# paboThl B 3a4eTHBIX | B acTpon.uacax
eUHALIAX

OO6mast Tpy10€MKOCTb JUCITUTIIUHBI 3 81

o yueOHOMY IJIaHy

AyIHUTOpPHEIC 3aHITHS: 0,89 24

Jlekun

JlaGopaTopHbIie paboThI 0,89 24

CamocrositenbHas padota (CP): 2,11 56,85

[ToaroroBka k 1a00paTOpHBIM paboTam 1,055 28,50

CamocrosTenpHOE U3yUeHHe Pa3esioB Kypca 1,055 28,35

KoHnrtakTHas camocTosTenbHas pabota 0,15

Bu uTOroBoro KOHTpoIIs: 3a4et / SKk3aMeH 3aueT

AHHOTaNuUs pado4eii NporpaMMbl TUCHHUILINHBI
«JluCKpeTHAsi MATEMATUKA B TEXHOJIOTHH 3alIUTHI 0T Koppo3un» (b1.B./1B.02.02)

1. llenu u 3aga4n AUCIUTUTMHBI

[lenpto TUCHUIUIMHBI SBISETCS (OPMHUPOBAHHWE Yy CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSATUN, WCHOJB3YEMbIX JUIsl TOCTPOCHUS BAXKHEWIIMX MATEMATHUUYECKUX MOJENIECH, U
MaTeMaTUYECKUX METOOB JIJIsi OTIMCAHUS PA3JIMUHBIX IMPOIIECCOB.

OCHOBHBIMU 3aJla4yaMH JAMCLUHUIUIMHBI, PEIICHUE KOTOPBIX 00eCredyrBaeT IOCTHKEHUE
LIEJTH, SIBJISIFOTCSL:

- O3HAKOMJIEHUE C CUCTEMOM NOHSATHI, HCIOJIb3YEMBIX JJISI  OMUCAHMS

BAKHEHUIIMX MATEMATUYECKUX MOJIETIEH M MaTEMaTHUYECKUX METO/IOB, U UX B3aMOCBS3bIO;

- O3HAaKOMJICHHUE C PUMEpaMU IPUMEHEHUSI MaTEMaTUYECKUX MOJIENIEN U METOI0B;

- popMUpOBaHUE HABBIKOB U YMEHHIl HCIOJB30BaHUS MaTEeMaTUYECKHX

MoOJeJIed UMaTeMaTHYECKUX METO/IOB.

2. TpebOoBaHUS K pe3yyIbTaTaM OCBOCHUS JTUCITATITHHBI

N3ydenue kypca JluckpeTHOI MaTeMaTHKU MPH MOATOTOBKE OakalaBpOB CIIOCOOCTBYET
MPUOOPETEHUIO CIEIYIOIINX KOMITETSHIINH:

2.1. TlpodeccuonanbHble:

- TOTOBHOCTBIO TMPUMEHSATHh AHAJUTHYECKUE U YHCICHHBIE METOJbl PELICHUS
MOCTaBJICHHBIX 3aJa4, MCIOJIb30BaTh COBPEMEHHbIE HMH(GOPMAIIMOHHBIE  TEXHOJIOTHH,
MPOBOANTH 00pabOTKY MH(POPMAIIUHU C UCIOJIB30BaHUEM MPUKIIATHBIX MPOTPAMMHBIX CPEJICTB
chepsl  TpoeCcCHOHANBHON  JIESITENIBHOCTH, HCIOJIb30BATh CETEBBIE  KOMITBIOTEPHBIC
TEXHOJIOTUU M 0a3bl JaHHBIX B CBOEH MpodecCHOHaTbHOW OONACTH, MAaKEeThl MPHUKIATHBIX
porpaMM JJisl pacdera TEXHOJIOTHYECKHUX mapameTpoB obopynoBanus (ITK-2);

- CIOCOOHOCTHIO TIAHUPOBATH W  MPOBOAUTH (UINYECKHE U  XUMHUYECKHE
OKCIIEPUMEHTHI, TPOBOJUTH OOpPaOOTKY WX pe3yJbTaTOB M OIEHUBATh IOTPEIIHOCTH,
BBIJIBUTaTh THUINOTE3bl W YCTAHABIMBATh TPAHUIIBI WX MPUMEHEHHS, NPUMEHSTh METO]IbI
MaTeMaTUYeCKOro aHaju3a W MOJEIUPOBAHMS, TEOPETUYECKOTO0 U OKCIEPUMEHTATHHOTO
uccnenoBanus (I1K-16).

3. B pesynprate u3ydeHus JUCIUATLINHBI CTYICHT JIOJDKEH:

3HamMb.

-OCHOBHBIE€ TIOHSTHS U METOJIbl JUCKPETHON MaTEMaTUKH, MAaTEMaTHYECKUX METOJIOB
penieHus npodeccrnoHalbHbIX 3aa4.

ymemb:

- MPUMEHSTh MaTEMaTHYECKHE METOIbI IIPH PEIICHUU THITOBBIX MPOGECCHOHATHHBIX
3a/ay.

e1a0emy.

-METOJIaMU MOCTPOEHUS MaTeMaTUYeCKOM  MOJIenu

TUIOBBIX MPO(HECCHOHATBHBIX 33]]a4 U COAePKATEIbHON HHTEPIIPETAIIUU
MOJIYYEHHBIX PE3YyIbTaTOB.

4. Kpartkoe conepxaHue TUCIUTUINHBIL:

Beenenue.

Ponb nuckpeTHON MaTeMaTUKH NP pa3pabOTKE U SKCILUTyaTallud XUMHUKO-




TCXHOJIOTHYCCKHUX CHUCTCM.

1. DOJeMeHThl TEOpUH MHOXKECTB M aireOpanveckue CTpyKTypbl.BBemenue B
JUCKPETHYI0 MaTreMaTUKy. Posib IUCKpeTHOM MaTeMaTHKH IpU pa3paboTKe M HKCIUTyaTaluu
XHUMHKO-TEXHOJIOTHYECKHX CUCTeM. MHOXecTBa, OTHOIIEHHS M (PYHKIUU. 3aJaHuEe MHOXKECTB
W ocCyllecTBiIeHUEe omepanuii Hajx HUMU. CrmocoObl 3amanus. Omnepanuu oO0bEAUMHEHUS,
NepECEeYEeHMs], Pa3HOCTH, JOINOJHEHUS U JAEKapTOBa IPOU3BEIEHUSA. AKCHOMATHKa TEOPUU
MHOkecTB. AnreOpa Kantopa. MunHmMmu3anmsi TNpeACTaBICHUN MHOXECTB. JlmarpaMMbl
Diinepa- Benna. bunapusie otHomeHus. CriocoObl 3a1anust OMHApPHBIX OTHOMIEHUH. CBOMCTBA
OuHapHbIX  OTHOIIeHMH. Pa306uenus. OTHOIIEHUS  SKBUBAJEHTHOCTH U IOpsAKa.
[IpencraBiaeHne n-apHbIX OTHOLICHWH OwHapHbIMH. AnreOpa orHomeHud. DyHKIMH.
Wubekuus, copbekiusa 1 ouekuusa. Anredpandeckue cTpykTypsl. [lomyrpynmnsl. MoHOUIBL
I'pynnsl. Toarpynmsl. Huknudeckue rpynnsl. ['pymnmbsl noacranoBok. M3omopdusm rpym.
Cmexnple kiaccel 1o mnoarpynmne.Hopmansusle pemutenn. @axrtop-rpynnel.  Kombna:
ONpEAEIEHUs, CBOMCTBA, TpuMepsbl. [1omns.

2. DneMeHTHI Teopuu rpados.

I'padrr. 3amanue u xapakrepuctuku rpadoB. Bumer rpados. [loarpadsr. Matpuis
CMEXHOCTH U MHUUAEHTHOCTH. Crenenu BepmmH. Mapupytel Lenu. Iuxnsl. Paccrosinue
MeXIy BepmmHamu. Juamerp u paaumyc rpada. YHapHble W OMHapHblE oOIepalud Haj
rpadamu. JlononHenue rpada. YaneHue u ao0aBiieHUE BEpILIMH. Y ajeHHe U J00aBICHHUE
pedep. OrtoxnecrBnenue BepwnH. Pacmeruienue BepmuH. OObeauHeHue  rpados.
[lepeceuenne rpadoB. KommnonenTs! cBsizHOcTH. MocThl. BepmmaHast 1 peGepHasi CBI3HOCTb.
CBS3HOCTb OpPUEHTUPOBAHHBIX TIpaoB. AJNTOPUTM BBIYUCICHHS CBA3HOCTU. BHYTpeHHss
yCcTOH4YMBOCTh. BepuinHHOe uuncino He3aBUCMMOCTH. PebepHoe YMCIO HE3aBUCHMOCTH.
Bepuunnoe u pebepHoe nokpsitie rpada. Buemmnss ycroiunBocts. Bepumnaoe n pebepHoe
YKCJIO BHEIIHEN ycToiuuBOoCTU. L{uKiIbl 1 pa3zpe3bl. DilsiepoBbl HUKIIbL. ['aMUIBTOHOBBI LIUKIIBI.
[TnanapHocTh u yknaaka rpagos. I'panu miockoro rpaga. Packpacka rpados. Xpomatuueckoe
gucio. ['mnoreza uverwipex Kpacok. JlepeBbs. Ompenenenusi. CpoiictBa. Teopema Komm.
@dyHpameHTanpHas cuctema LUKIoB. OCTOB HaMMEHBUIETO Beca. YTNOPSAOYCHHBIE JEPEBbs.
bunapnsie nepeBbs. JlepeBbs COPTUPOBKU. AJTOPUTM MOUCKA B IEPEBE COPTUPOBKH.

3. byneBbl pyHKIUU.

Anre6pa noruku. bynessr pyHkiun. CriocoOs! 3a1anus. ByneBsl GyHKINU OJHON U IBYX
NEepeMEHHbIX M UX cBoicTBa. Popmynbsl OyineBoi anredpbl. OCHOBHBIE 3aKOHBI OYseBOM
anreOpsl.  DkBUBaJIeHTHOCTh  (opmyn. [lpunnun  aBoiictBeHHOCTH.  COBEpIIICHHBIC
IU3BbIOHKTUBHBIE W  COBEpIIEHHbIE KOHBIOHKTHBHbIE HOpMaslbHble (opMbl. CHCTEMBbI
AJNIEMEHTapHbIX OyneBbIX (QYHKIMN. @OYHKIMOHATBHO TOJHBIE CUCTEMBI 3JIEMEHTAPHBIX
OyneBbix QyHKUuH. [IpuMepsl (QyHKIMOHAIBHO MOJHBIX Oa3ucoB. BaxHeilline 3aMKHYyTbIe
kinaccel. Teopema o0 (YHKIMOHAJIbHOW TMONHOTE. MuHMMM3AIMS OyneBbIX (YHKIUH.
CokpamieHHasi, TynukoBas W MuHHMManbHas ¢opmbl. Kaptel Kapro. Merton coderanus
uHAekcoB U Meton KyailiHa. MuHUMU3aIMsI KOHBIOHKTUBHBIX HOpPMajbHBIX (Gopm. O0630p
MPWIOKEHUH JUCKPETHOM MareMaTtuku. Pa3paboTka 5>(QQEeKTHBHOIO MaTeMaTH4YEeCcKOro,
POrpaMMHOT0, WH(OPMAIIMOHHOTO M TEXHHYECKOro OOeCHeueHUs] Ha OCHOBE METO/0B
JMCKPETHON MATEMaTHKHU.

4. Vcuncnenue BbICKa3bIBAHUM.

BBenenue B MareMaTtnueckyro Joruky. Kparkue cBeeHuss U3 HICTOPUU MATEMATHYECKOU
norukd. Poip MaremaTHuyeckoW JIOTUKM Tpu pa3pabOTKe U OSKCIUTyaTallud XHUMHUKO-
TEXHOJIOTHYECKHUX cucTeM. DopmalibHble akcuoMaTHueckue cucteMbl. CUMBOIIBI, BBIpaXKEHUS,
¢dopmynbl, akcuombl. [IpaBuio BBIBO/A, HEMOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TeOpeMa.
Jloruka BbIcka3piBaHUM. Jlormyeckuii BbIBOA. Akcruombl. [IpaBmino modus ponens. Teopema
JENYKLUUU U IpaBwiio cuiuiorusMa. IlomHoTa u HenpoTuBopeunBocTh. He3aBuCMMOCTE akcHOM.
Paspemmmmocts Teopuu. lpyrue axcmomarmsanuu. IIpoBepka BBIBOAUMOCTH C IOMOIIBIO
UCTUHHOCTHBIX Tabmuu. CekBeHuuu I'enniena. Mogens mupoB Kpunke. Metoa pesononuit
Pobuncona. Meron knay3 Bonra. OOpartsslit MeToa MacnoBa (0aronpusTHbIX HaOOpOB).

6. Mcuucnenue npeuKaToB U HEUETKAs JIOTHKA.

Jloruka mnpeaukaToB. ABTOMaTH3alUsl JIOTUYECKOro BbIBojA. IlepeMeHHBIE, (QyHKINH,
TEpMBI, MpPEIUKaThl, KBAHTOPHI, (opMyinbl. OO6mactb nedcTBUs KBaHTOpa. CBOOOJHBIE U
CBSI3aHHBIE MIEpPEMEHHBIE. WnTepnperanuu, PaBHOCHUIIBHOCTb. Pacnio3naBanue
obme3Haunmoctu. IIpobnema paszpemuMocTH. AKCHOMBI M TpaBWJIa BBIBOAA HCUUCIICHUS
npenukaroB. Teopema nenykuuu. HempoTuBope4nBOCTh M MOJHOTA. BrIHECEHNE KBAHTOPOB U
npeaBapeHHass HopMmayibHas (opma. CKyJIeMOBCKHE CTaHIapTHbIE (GOpMBI. DpOpaHOBCKUI
YHUBEpCYM M TeopeMa OpOpana. [loactaHoBka u yHubuUKanus. MeTom pe3onionuid U ero



nonHoTta. Crparerun Meroja pe3omtonuil. [u3btoHkTel XopHa. [IpHHIMIT JOrHYecKOro
nporpammupoBanus. Hewerkne MHoOxkecTBa. Heuerkas soruka. IlosBieHue u  CyThb
HeyeTkocTu. Dopmanuzanus HedeTKOCTH. DyHKIMS NPUHALICKHOCTH. JIMHrBHCTHYECKast
nepeMeHHas. Omnepanuy HaJ HEYETKMMU MHOKecTBamu. Hederkas apudmernka. MeToabl
nedaszzudpukanuu. Hewyerkne orHomeHus. CraHAapTHblE HEYETKHE JIOTUYECKHE ONEpalMH.
Heuerkuii BbiBoa. CTeneHu MCTUHHOCTU U CTENEHW yBepeHHocTH. HeueTkuil ananor meroaa
PE30JIIOIUN.

5. Koneunsle aBromarsl, MamuHel Teropunra-llocra, ci0KHOCTb BEIYMCIICHUN.

OneMeHTsl Teopuu aBTOMaToB. [loHATHE aBTOMAaTHOro mMpeoOpa3oBaHUs MHPOPMALUU
MKOoHeuHOoro astoMara. CnocoObl 3amaHus aBToMmaroB. ABToMarsl Mwuiau u  Mypa.
IIporpaMMHass ¥ anmapaTHas peaju3alys aBTOMAaTOB. OKBHBAJIECHTHOCTb W MHHMMM3ALUA
aBToMaToB. Mammunsl Teropunra-Ilocra. @opmanu3anus MOHATUS aITOpUTMa U (GopMalbHbIE
MoJenn anroputMoB. MammuHa TeropuHra: omnpeneneHusi, CBOWcCTBa, rpagdbl NEpexooB.
Mamuna Iocra. IIporpammer mist mamuH. [Ipobiema pacrioznaBanus. [IpoGiema ocTaHOBKH.
AnroputMuYecku Hepaspelmnmble npooaembl. CIOKHOCTh aIrOpUTMOB. Mepbl CIO0XKHOCTH.
BpemenHas U eMKOCTHasi CIOKHOCTb. ACHUMIITOTMYECKAasl CIOKHOCTb, MOPSAOK CII0KHOCTH,
CIIOXKHOCTb B CpPeIHEM W B  XyauleM ciydae. [pyAHOpaspeliuMmble — 3aJayu.
HenerepmunupoBannass mammua Teiopunra. Kmaccet P u NP. NP- nonnsie 3agaun. NP-
MIOJTHOTA MPOOJIEMBl BBIMOJIHUMOCTH (OPMYJ JOTMKH BbICKa3biBaHUNH. O030p NpUIIOKEHUH
MaTeMaTU4eCKON JIOTMKH. HanpasieHus UCIonbp30BaHUs almapaTa MaTeMaTH4eCKOU JIOTUKH B
3ajjayax Inpaktudyeckoil uHpopmartuku. Crneumdukanus U BepUpHUKaLUi HPOrPAMMHO-
anmapaTHbeIX IPOEKTOB, JIOTHYECKOE NPOrpPaMMHUPOBAHME, IOCTPOCHUE OHTOJIOTMM, S3BIKH
OOIIIEHUS UHTEIJIEKTYaJIbHBIX areHTOB.

6. O0BeM yueOHOM TUCIUILITUHBI

Bcero 4 cemectp
Bunsr yueGHOI paboTh —— P———
aK.gac aK.gac
OOmiass  TPYAOEMKOCTh  JUCIUIUIMHBI  IIO 3/108 3/108
y4yeOHOMY IUIaHy
AyTUTOPHBIC 3aHATUS: 0,89/32 0,89/32
Jlextuu (JIek) - -
[MpakTrueckue 3austus (I13) 0,89/32 0,89/32
CamocrositenpHas padora (CP): 2,11/75,8 2,11/75,8
KonTakTHas camocTosTenpHas padoTa 102
CaMOCTOSITEIIFHOE W3yYCHUE pazeson 758
U CIIUILIINHBI '
Bun xoHTpOS: Jauer
JK3aMeH/3a4eT
Bcero 4 cemecTtp
Buner yueGHOI paboTh 3a4. e/ o
acTp.Jac acTp.Jac
OO0mast  TPyAOEMKOCTh  AUCITUIUTHHBI  TIO 3/81 3/81
y4eOHOMY IUIaHy
AYIUTOPHBIC 3aHATH: 0,89/24 0,89/24
Jlextuu (JIek) - -
[Tpaktuueckue 3ansatus (I13) 0,89/24 0,89/24
CamocrostensHas padora (CP): 2,11/57 2,11/56,85
KonTtakTHas camocrosiTenbHas paboTa /015




CaMoCTOSITENBHOE M3y4YCHHE pa3nenoB /56.85
Y CIUITIIINHBI !

Bun xoHTpOs:

3auer
JK3aMEH/3aueT

AHHOTanuUs padoyeil MPorpaMMbl U CHUNINHBI
«Pu3NKO-XUMHYECKHEe OCHOBBI KOPPO3uOHHBIX npoueccos» (b1.B./1B.03.01)

1. leap AMCUMIUIMHBI — O3HAKOMUTH C TEPMOJAMHAMUYECKON TEOpHUEl pacTBOPOB
ANEKTPOJIUTOB U JEKTPOXUMHUECKUX Lernel (raJbBaHUYECKUX 3JIEMEHTOB), IOHSATH OCHOBHBIE
KMHETUYECKHE 3aKOHOMEPHOCTH NPOTEKaHUS XUMHUYECKHX IMPOLECCOB, POJIb KaTaiau3a s
XUMHYECKON TEXHOJIOTHH.

2. B pe3yabTaTte u3y4eHus AUCHUILINHBI CTYI€HT J10JI3KEH::

Obnadams cnenyronmumMu npogeccuonanvhvimu (11K) komnereHmsaMu:

CIOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3NYECKHE M XMMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOANTH 00pabOTKY WX PE3yNbTaTOB U OLICHWBATH TMOTPEUTHOCTH, BBIIBUTATH THIIOTE3bI U
YCTaHABJIMBATh I'PAHMIIBI UX MPUMEHEHUS, IPUMEHATh METOJbl MaT€MATHYECKOr0 aHajau3a U
MOJICTTMPOBaHMsI, TEOPETUIECKOTO U dKCIIepUMeHTaIbHOro uccaenosanus (I1K-16);

TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHUS OCHOBHBIX (DU3UYECKUX TEOPUM Ui pPELIeHUs
BO3HUKAIOMNX (PU3UYECKUX 3a/1a4, CaMOCTOSATEIBHOTO MPUOOpeTeHHs (HU3MYECKUX 3HAHUM,
JUI TIOHUMaHUSl MPUHLUIIOB paboThl MPHUOOPOB U YCTPOMCTB, B TOM YHUCIE BBIXOIAIINX 3a
pe/esibl KOMICTEHTHOCTH KOHKpeTHOro Hanpasiaenus (ITK-19).

3namo:

OTJIMYUTETIbHBIE OCOOCHHOCTH B TIOBEJIEHUU PACTBOPOB AJIEKTPOIUTOB, CBSI3aHHBIE C
MIPOXOKACHUEM HIEKTPUUECKOTO TOKA;

TEOPHIO TAJIbBAHUYECKUX SIBICHUII;

TEOPUU KUHETUKH, IIyTH TEOPETUYECKOr0 pacyera CKOPOCTEH XMMHUYECKUX pEaKkIuil U
OrpaHUYEHUS] B IPUMEHUMOCTH PaCYETHBIX METO/IOB;

OCHOBBI TeoprH (OTOXMMHUYECKUX U LEMHBIX PEaKIfii, 0COOEHHOCTH HX CTaAHIHOTO
MIPOTEKAHUS U YCIIOBUSI OCYILIECTBIICHNUS,

OCHOBHbBIE Y€pPThl TOMOT'€HHOIO U T€TEPOTr€HHOI0 KaTalau3a, MPUYUHBI YCKOPEHMS
XUMHUYECKOTO MpoIecca B MPUCYTCTBUM KaTaau3aropa.

Ymems:

MPUMEHATh  KOHAYKTOMETPUYECKHE W  MOTCHIUOMETPUUECKHE HM3MEpPEHus IS
ompeAeNieHUus]  TePMOJMHAMHYECKMX  (DYHKIMA  XMMHUYECKHUX  pEaKIHMif, = KOHCTaHTHI
JMCCOLMAINH, IPOU3BEACHUS pacTBopuMocTH, pH pacTBOpoB u T.x.

MPUMEHATh TEOPETUUYECKUE 3HAHUS M DKCIEPUMEHTATBHBIE METOJbI HMCCIIECIOBAHUS
¢bu3nuecKoil XWMHUU JUIS PEIICHHsS BOMPOCOB, BO3HUKAIOIIUX MPU H3YUYEHUU KHUHETUKU
XUMHYECKUX PEaKIIHil;

MIPOBOJIUTH AHAJIN3 U KPUTHUECKH OLIEHUBATh MOJyUYE€HHbBIE HKCIIEPUMEHTAIIbHBIE TAHHbIE,
000011aTh 1 enaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

KOMIUIEKCOM ~ COBPEMEHHBIX  DJIEKTPOXUMHUYECKMX METOJOB  HCCIECIOBaHMS s
onpeeieHUs] TEPMOJIMHAMUYECKUX XapaKTEPUCTHUK AJIEKTPOIUTOB U XUMUUYECKUX PEAKIUM;

METOJIaMU OMPEJENICHUs MOPAIKAa U CKOPOCTU PEaKIIMU, YCTAaHOBIICHUS JIUMUTHPYIOLIEH
CTaJNHU U MEXaHU3Ma U3y4aeMON XUMHUUYECKOU peaKIInu;

HaBbIKAMHM COCTABJIEHHUS TallbBAHMYECKUX DJIIEMEHTOB [JIsi LIeJed  OmpeaeneHust
TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PAaBHOBECHUS UCCIIEyEMOU peaKIuu;

3HAHUSIMA OCHOBHBIX 3aKOHOB XWMHWYECKOW KUHETHUKH, BIUSHUS PA3JTHYHBIX (DAKTOPOB
(TemrepaTypsl, JaBJI€HHUS, KaTallu3aTopa) Ha CKOPOCTh XUMHUYECKON PeaKIiu.

3. Kpatkoe coneprkanue TUCIUTIIHBI

Paznen 1. PacTBOpBI 3IKTPOIUTOB

1.1 PacTBOpBI 3JIEKTPOITUTOB B CTATUYECKUX YCIOBUSAX

TepMonnHaMuyeckoe OMHMCAHME CBOMCTB pPAacTBOPOB 3JIEKTPOIUTOB. AKTHUBHOCTU U
KO3 (UIIMEHTBl AKTUBHOCTH DJJEKTPOJIMTa W HMOHOB B pacTBOpe, CPEAHHE HWOHHBIE
ko3¢ duLMeHThl aKTUBHOCTH. CBfA3b AaKTUBHOCTU JJIEKTPOJIUTA CO CpelHEeH HOHHOMN
aKTUBHOCTBIO M KOHLEHTpauuen siektponurta. MoHHas cuna pactBopa. I[lpaBuno wuoHHOU
ciiibl. OCHOBHBIE TOJIOXKEHHUS AJIEKTPOCTATUYECKOW TEOPUU CUJIBHBIX 3JIEKTpOJIuTOB Jlebas-
Xrwokkensa. Ilpenenvubiii  3akoH  JleOas-XIOKKens, BTOpO€ U TpeThbe MNPHOMMKEHUS
Teopuu,rpaduyecKoe MpeCTaBICHUE ITUX 3aBUCUMOCTEH.




1.2 PacTBOpHI JIEKTPOIUTOB B AMHAMUYECKUX YCIOBHIX

[IpoBognuku snekTpudeckoro Toka I u Il poma, HOHHAS W AIEKTPOHHAS] TPOBOJIUMOCTD.
VY aenbHas, MOJISIpHAsl U 3KBUBAJEHTHAs 3JIEKTPUUECKHE MPOBOJMMOCTH, B3aUMOCBSI3b MEXIY
HUMHU. 3aBUCHUMOCTh YJIEIBHOM M  MOJISIPHOM  SJEKTPUYECKOW MPOBOJUMOCTEM  OT
KOHLIEHTpallUu, TeMIIepaTypbl M MNpupoisl pactBopurens. CKOpOCTh U MOABUKHOCTH
(aOcomoTHAsA CKOPOCTh JABM)KEHHS) MOHOB. 3aKOH HE3aBUCHMOTO JIBH)KEHHS MOHOB (3aKOH
Komppayma). [IpeaensHbie MOJISIPHBIC AJICKTPOIPOBOJIHOCTH MOHOB. DcTa)eTHBIM MEXaHHU3M
IepeHoca >3JEKTPUYECTBA HMOHAMU TUAPOKCOHMS M TUIpoKcuia. Yucna mepeHoca HOHOB.
DNEeKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB, YpPaBHEHHE KOpPHS KBaJIpPAaTHOIO
(ypaBuenue Konbpaymia). [IpumeHeHHe TEOpUH CHIIBHBIX 3JIEKTPOJIUTOB Ui OOBSCHEHUS
JIEKTPO(YOPETHUECKOTO U PEITAKCALUOHHOTO 3()()EKTOB CHUKEHHUS BIIEKTPOIPOBOTIHOCTH.
Biusaue mnoneil BBICOKOW HANpPsHKEHHOCTH M BBICOKOM 4YacTOThl IEPEMEHHOrO0 TOKa Ha
AJIEKTPONPOBOIHOCTD pacTBOpOB. Metonuku U3MEpPEHUS AJIEKTPOIPOBOJIHOCTH.
Kongykromerpruueckoe ompeneieHue CTENeHH M KOHCTAHThl  JUCCOLMAIUU  CJIA0BIX
QJIEKTPOJIMTOB, TEIJIOTHI, JHTponmuM © HHepruum [ubGbca mporecca AWCCOLMAINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COETUHEHUM.

Pazgen 2. DnekTpoXuMUYECKHE CUCTEMBI (11ETTH )

2.1 J1C u aneKTpoAHbIE TOTEHIIHAIIBI

DNeKTpOXUMHUECKHE cucTeMbI (1ienH). Bo3HUKHOBEHME CKayka MMOTEHIIMAala Ha IPaHULEe
pasnena npoBoaHukoB | u |l poma. JIBoifHON sneKTpUYECKU CIIOH. DNEKTPOXUMUYECKUI
MOTEHIIMAJ, TajJbBaHu-NIoTeHIMan. OOpaTUMble IEKTPOABI U 0OPATUMBIE JIEKTPOXUMUYECKUE
uenu  (dJIEMEHThI). ODNEKTPOJABMKYIIAs CHJIa TaJbBaHUYECKOTO DJIEMEHTa, YCJIOBHBIN
AJIEKTPOJIHBIN MOTEHIMAN (IMOTEHIHMan B BoaopoaHoil mikane). CBa3p DJIC raibBaHUYECKOM
LENU € EeKTpoaHbIMU noTeHnuanamu. [IpaBuiio 3nakoB 3/IC 1 31€KTPOJHBIX MOTEHIUAIOB.
TepMonuHaMuyeckass TeOpHUsl TalbBaHUYECKUX SBJICHUW. BbIBOI M aHamu3 ypaBHEHMS
Hepncra, Bbipaxatomiero 3aBucumoctb JJIC rajabBaHUUYECKOrOo 3JIEMEHTa OT aKTUBHOCTEH
KOMIIOHEHTOB ~ JJIEKTPOJHOM  pEaKLUU. VYpaBHenne  I'mb6ca-I'enpMronpuna i
AJEKTPOXUMHUUECKUX cucTeM. 3aBucumocTb J[C  rajapbBaHMYECKOro 3JEMEHTa  OT
teMneparypbl. Kiaccupukanuus 351eKTpoioB: 3J€KTPObl IEPBOIO U BTOPOrO poja, ra3oBbIE,
OKHCJIUTENbHO-BOCCTAHOBUTEbHBIE. YpaBHeHHEe HepHcTa [uis moTeHuuana 3JeKTpoAOB BCeX
BU/JIOB.

2.2. 'anpBaHUYECKHUE DTIEMEHTHI

Tumnel ranbBaHNYECKUX 3JIEMEHTOB: XUMHUECKUE, KOHIICHTPALIMOHHBIE, C IEpEHOCOM, 0e3
nepeHoca. Jud@y3uoHHbIi NOTEHIMAN, MEXaHU3M BO3ZHUKHOBEHHUS U METO/bI €0 YCTPaHEHUs
(cBeneHMss K MuUHUMalbHOW BenuuuHe). Metoauka wusmeperus OJIC U 37EKTPOIHBIX
noteHuuanos. llpuMeHeHue TMOTEHIMOMETPUM JJS ONPENENICHUS TEPMOAMHAMUYECKUX
XapaKTEPUCTHK XUMHUYECKHX PEaKLMH, NMPOTEKAIOIIMX B TaJIbBAHUYECKOM LENU, KOHCTaHT
XMMHUYECKOTO PaBHOBECHSI, aKTUBHOCTEH M KOA((ULMEHTOB aKTUBHOCTU 3JEKTPOIUTOB, pH
pacTBOpOB, NPOMU3BEIEHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHHNA. XHMHUYECKHE
HCTOYHUKHU TOKA.

Pasgen 3. Xumnueckast KHHETHUKA

3.1. ®opmanbHast KHHETHKA

TepmoauHaMuyeckas BO3MOXKHOCTh Mpollecca M €ro MnpakTHdeckas (KHHeThdeckas)
OCyllecTBUMOCTb. Ilpeamer u 3amauu  XUMUYECKOW KUHETUKH. OCHOBHBIE MOHSTHS
(opManbHON KHHETHKH: CKOPOCTh XMMHYECKON PEeaKIU, MOJIEKYJISPHOCTb, YACTHBIN M OOLIHIA
nopsaok. OCHOBHOHM MOCTyJIaT XUMHUYECKON KUHETHKH, KHHETHUYECKOE YpaBHEHUE CKOPOCTU
peakuuu. KoHcTaHTa CKOpOCTH XMMMYECKOH pEakLMU, pPa3MEPHOCTb KOHCTAHTHI CKOPOCTH.
Metoasl ompezneneHusi ckopocTted Xumuueckux peakuui. [Ipocteie (3meMeHTapHble) U
CIIO’)KHBIE peakiui. KnHeTnka npocThiX U (JOpMaIbHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX
peakuuii. Peakiuu mnepBoro, BTOpOro u TpeThero mnopsako. JuddepenuunanbHas u
UHTETpajbHass (QOPMBI KHHETHMUYECKHX YpaBHEHHWH, KHHETHYecKue KpuBble. JIuHeitHOe
MpPE/ICTaBJIeHNEe KHUHETUYECKMX KPHUBBIX JUISI pEaKuil pa3iuyHbIX MOpsSAKOB. Bpewms
nojynpeBpaieHus. Peakiuu HyneBoro mopsiaka. Merox u3ObiTka (m3omsauuu) OcTBanbia
OTpesieNIeHUs] YaCTHBIX MOPAIKOB IO COOTBETCTBYIOLIEMY peareHTy. [duddepenunansusie u
MHTETpaJIbHBIE METOJbl ONPEICIICHUS MOpAJKAa peakiuu. Pa3nuunme KOHLIEHTPALMOHHOTO M
BpeMeHHOro mopsakoB. CroxxkHble peakuuu. [IpyHIMI — HE3aBUCUMOTO NPOTEKaHUS
JJIEMEHTapHbIX peakiuil. OOpaTumble W MapajulelbHblEe peakUd MepBOro MOpsIKa.
Juddepenunanbible ypaBHEHHsI, ONMUCHIBAIOIINE CKOPOCTH ATHX peakuui, ux



uHTerpupoBanue. KuHeTnyeckme KpuBbIE [UISI KaKIOIO M3 PEarupyrollUX BEIIECTB.
[TocnenoBarenvubie peakiuu 1-ro mopsaka. Cucrema auddepeHIManbHbIX ypaBHEHUH,
ONMCHIBAIOUIMX KHUHETUKY IIOCIEAOBaTENbHBIX peakiuil. KuHeTndyeckue ypaBHEHUS U
KMHETUYECKUE KPHUBBIC UI1 BCEX YYaCTHMKOB pEakIMH. Bpems NOCTM)KEHHS MaKCHMaJbHOU
KOHLEHTPAllUd MPOMEKYTOYHOI'O BEIIECTBA. 3aBHUCHUMOCTb MAaKCHUMAJIbHOW KOHLEHTpPALUU
IIPOMEXYTOYHOTO BEUIECTBA OT COOTHOLIEHUS KOHCTAHT CKOPOCTEH OTHENbHBIX CTaIui
[IOCJIEIOBATENbHON  peakuuu. lIpyuHIMO JUMHATHpYIOIIEHM CTaaMM  IIOCJIEN0BATEIbHON
XUMHUYECKON peakiuu. CTaluOHapHBIA PEKHUM IPOTEKAHHs IOCIEIOBATEIbHBIX PEaKLUi.
MeToa KBa3uCTallMOHAPHBIX KOHIIGHTPALUii, 00J1acTh IPUMEHEHUs. BriusiHue TemnepaTypsl Ha
CKOPOCTh XHUMHUYECKOW peakuuu, npuOmkeHHoe npaswio Bant-I'opda. VYpasHenue
Appennyca B muddepeHInanbHoi 1 UHTerpaibHoi popme. DddekTuBHAsS SHEPrUs aKTUBALUU
U TIPEIPKCIOHECHIUAIbHBIA MHOMKHUTENb, METOJbl UX OIPEINEICHHS U3 JKCIEPUMEHTAIBHBIX
JTAHHBIX.

3.2. Teopun XUMHUYECKON KHHETUKH.

Teopust aktuBHbIX (OmHApHBIX) coymapeHuidd (TAC). CKOpoCTh peakiuu Kak YHCIO
CTOJIKHOBEHUH aKTHBHBIX MOJIEKY]l B eAuHMLly BpeMeHu. KoHcranta ckopoctu
OMMONCKYISIpHOH peakuuu. DU3NYECKUH CMBICHT TMPEAIKCIIOHEHIIUAIBHOTO MHOXHTEIS U
SHEPIMM aKTUBAllMM B pPaMKax TEOpPUU aKTUBHBIX coynapeHuil. Crepuueckuil (akrop,
HEOOXOJMMOCTh €r0 BBEICHUS B KWHETHUYECKOE YpaBHEHHE peakuuu. JlocTOMHCTBA U
HEJOCTaTKU TEOpUM AaKTHUBHBIX COyJapeHHH. MexaHu3M MOHOMOJIEKYJIAPHBIX TIa30BbIX
peakuuii B pamkax TAC, cxema Jlunaemana. McTonkoBaHue NPUYMH MU3MEHEHUS IMOpsIKa
MOHOMOJIEKYJISIPHOM PEaKIMK IIPY U3MEHEHUU JaBJICHUS.

Teopust mepexogHoro cocrosiHus (axtuBupoBaHHoro kommiekca) (TIIC umm TAK).
OcHosuble nonoxxeHus TIIC, kuHeTnueckas cxema peakuuu. [loBepXHOCTh MOTEHLMAIBLHOM
9HEPruy, KOOpAMHATa PEaKLUH, MyTh PeaKIUU. AKTUBUPOBAaHHBIM KOMIUIEKC U €r0 CBOMCTBA,
UCTUHHAs SHeprus aktuBauuu. CKOpOCTh peakluu — CKOPOCTb paclajia aKTUBUPOBAHHOIO
KOMIUIEKca  (CKOpPOCTb ~ €ro  MPOXOXJAEHUS  uepe3  MNOTEHLHAJIbHBIH  Oapbep).
KBasutepmonunamuueckass ¢opma ypaBHeHuss TIIC, sHTanmpnus W SHTpONMUS aKTUBALUH,
TPaHCMUCCUOHHBIN KO3 duument. CBsi3b JHTANBNIMUM  aKTUBAMM ¢ 3(p(EeKTUuBHON
(PKCTIEpUMEHTAILHOM ) SHEPTHEH aKTUBALIUH.

3.3. POTOXUMHUECKHUE U LIETIHbIE PEaKLIUU

@DOTOXMMHUYECKHE PEAKLMU, MEePBUYHBIE M BTOPUYHBIE (DOTOXMMHUYECKHE MPOIECCHI.
®oronucconmanust U Qoronns. Dotodusnueckue (A€3aKTUBALMOHHBIE) TMPOIECCH MPH
MOTJIOIIEHUH W3IydeHus. 3akoHbl Goroxumuu: I'porryca-Zpenepa u OiiHmreiina-1Tapka.
KBanrtoBbIil Beixoa. KuHeTrka mpoiieccoB, MPOUCXOAIINX C ydacTueM (OTOBO30YKICHHBIX
Mosiekyi. Cencubunuszatopbl, CeHCHOMIM3UpOBaHHbIe POTOXUMHUECKUE peakiunu. OCHOBHbIE
pasnuuus peakuil ¢ POTOXUMUYECKUM M TEPMUUYECKUM MHUIMHpOBaHHEM. DOTOXUMUYECKUE
nporiecchl B atMocdepe, GOTOCUHTES.

ennele peakuuu. Ilpumepsl peakuuii, NPOTEKAIOUIMX 10 LEMHOMY MEXaHU3MY.
Oco0eHHOCTH M OCHOBHBIE CTAaJIMU LETHBIX Peakiuid. MeXaHu3Mbl 3apOKJICHUS, Pa3BUTHUS U
oOppiBa 1emned. JIMHEWHbII W KBaJpaTHUHBIM OOpBHIB Ileneil. 3BeHO Lenu, IJMHA I[enu.
HepasBeTBieHHble U pa3BETBICHHbIE IeNHbIE peakinu. KruHeTnka Hepa3BeTBIEHHBIX IEMHBIX
peakiuii. CTaguu pa3BeTBICHHOW LIEMHON peakuuu. BeposTHOCTH 0OpbIBa M pa3BETBIECHUS
uenu. Pa3BuTue pa3BeTBIEHHBIX IEMHBIX peakUuid BO BpPEMEHHM, CTAalMOHAPHBIA U
HECTAllMOHAPHBIA pEXHUMbl TEUYEeHU peakuuu. [lpenenvHele sBIEHHS B pa3BETBIEHHBIX
peakuusx. HwkHMiI W BepXHHMH mpeenbl BOCIUIAaMEHEHHUs (B3pbIBA) LEMHOM pPEaKIHH.
[TonyocTpoB BOCILIAMEHEHUS.

Paznen 4. Karanus

I'oMoreHHbIii M reTeporeHHbIl Kartanu3. ABTOKaraian3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAINTHYECKUX peakuui. BimsHue kataimsaTopa Ha TEPMOJWHAMHYECKHUE U KHHETHYECKHE
XapaKTepUCTUKU  XMMHUYECKUX  peakuuid. CeneKkTUBHOCTb  JEWCTBUS  KaTajau3aTopa.
Karannrtrueckas akTUBHOCTB, yJ€JbHAs KaTaJIUTHYECKas AKTUBHOCTb. [ OMOT€HHBIN KaTallns.
CnuTHBIN U pa3felIbHbII MEXaHU3MBbl KaTaIUTHUECKUX PEaKLUi, SHEPreTUUYECKHE quarpamMmbl
B3aMMOJICICTBUS peareHToB ¢ Karamu3zaropoMm. OOmui u crneunuueckuid KUCIOTHO-
OCHOBHBII KaTanmu3. O¢ddekTuBHAs KOHCTaHTa CKOPOCTH pEakKlUu, KaTalu3upyeMoi
BEILIECTBAMM C KHUCJIOTHO-OCHOBHBIMH CBOMCTBaMH. KaTanuTudeckue KOHCTaHTBI CKOPOCTH
peakuuu. I'ereporeHHsiii karaan3. CKOpOCTb IeTEpOreHHO-KATAIUTUYECKON peakuuu. TuIsl
TeTEPOreHHBIX KaTalM3aTOpPOB. 3aKOH JACHCTBYIONIUMX IOBEepXHOCTe. Ponb amcopOnum B
rereporeHHoM nporuecce. KuHeTnka rereporeHHO-KaTaIUTUYECKUX pEeakLuid, He



TuMUATHPYEeMBIX nuddy3uei. OTpaBiIeHHE KaTaTU3aTOPOB.

4. O0beM yueOHOH TUCHHIJIMHBI

Bun yuebHo# paboThl 3E Axap. 4.
OO01mmast Tpy10€MKOCTh TUCITUTUTHHBI 5,0 180
KonraktHass pabdora — ayauTOpHbIE 178 64
3aHATHSA:
Jlexuuun 0,89 32
[pakTuueckue 3ausrus (I13) 0,89 32
JlabopaTtopHsie paboTsI (JIP) - -
CamocTtosiTeqnbHast padoTa 2,22 80
KonrakTHas camocTosiTenbHast pabora 922 -
CaMocCTOsATeNFHOE N3YyUCHHE Pa3iesioB JUCIUITIHHBI ' 80
Buabl KOHTpPOJIS:
JK3aMeH 1 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTarys 1 0,4
[ToaroroBka k 3K3aMeHy. 35,6
Buja HTOroBOro KOHTpOJIs: IK3aMeH
Bun yuebnoit paboThl IE Actp. u.
OO61ast Tpy10eMKOCTh TUCIUTUIMHBI 50 135
KonraktHass paGora — ayauTOpHbBIE 178 48
3aHATHSA:
Jlexmun 0,89 24
[paktuueckue 3anstus (I13) 0,89 24
Jlaboparopusie padotsr (JIP) - -
CamocrosiTeibHas padoTa 2,22 60
KoHnrakTHast camocTosiTenbHast padora 222 -
CamocTosATenbHOE H3yUCHUE PA3IEIOB TUCIUILTHHBI ’ 60
Buabl koHTpOJIA:
JK3aMeH 1 27
KonTakTHas paboTa — mpoMexyTouHas aTTeCTaIHs 1 0,3
[ToaroroBka K 3K3aMeHy. 26,7
By MTOrOoBOro KOHTpOIA: IK3aMeH

AHHOTaNUA Y4eOHOH POrpaMMbl M CUHUILTHHBI

«XuMHYecKasi KHHETHKA KOPPO3uOHHBIX npouecco» (b1.B./[B.03.02)

1. Heap AUCHUNIMHBI — OBIAACTh 3HAHUSAMH OO0 OCHOBHBIX KHHETHYECKHX
3aKOHOMEPHOCTSAX TIPOTEKaHUS XUMHUYECKHUX TPOIECCOB, TNYTIX BBIABICHHUS METOJIOB,
MO3BOJISIIOIIMX YCTAHABIMBATH MPUPOAY CKOPOCTh-OMPEIEIAIONIECH CTaIUU U AeNIaTh BBIBOJBI O
BO3MOKHOM MEXaHU3M€ PEaKIINH, TOHUMATh POJIb KaTajn3a /Il XUMHUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe u3yyeHusi AUCHUILINHBI CTYIEHT J10JI3KEH::

Obnadams cnenyronmmu npodeccruonansupiMu (I1K) komneTenmsamu:

CIIOCOOHOCTBIO TUTAHUPOBATH W MPOBOAUTH (PU3NUECKUE U XUMHUUYECKHE SKCIEPUMEHTHI,
MPOBOANTH 00paOOTKY MX PE3yIbTAaTOB W OILIEHWBATH MOTPEIIHOCTH, BHIIBUTATh THIOTE3BI U
YCTaHABIIMBATh TPAHUIBI WX MPUMEHEHUS, MPUMEHITh METOJbI MaTEeMaTHYECKOTO aHaIn3a U
MO/ICIMPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOTrO uccaenoBanus (ITK-16);

TOTOBHOCTHIO MCIOJIb30BAaTh 3HAHUS OCHOBHBIX (U3UYECKUX TEOPUHM Ui pelieHus



BO3ZHUKAIOMMX (DU3MUECKUX 3a]ad, CAMOCTOSTENBHOTO MpuoOpeTeHus (U3NYECKUX 3HAHUM,
JUI TIOHUMaHUSl MPUHLUIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOISIINUX 32
pe/eibl KOMIETEHTHOCTH KOHKpeTHOTo Hanpasienus (I1K-19).

3namo:

OCHOBHbBIE KHHETHUECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIUI;

TEOPUU XUMHUUYECKOW KUHETUKH, ITyTH TEOPETUUYECKOr0 pacyeTa CKOPOCTEH XUMUYECKHUX
peakuuii 1 OrpaHNYEHUs] B IPUMEHUMOCTH PACYETHBIX METOOB;

OCHOBbI TEOpUU (POTOXMMHUYECKUX M UEMHBIX peakUuui, peakuuid B pacTBOpax.
0COOCHHOCTH UX CTaJUHHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBICHHUS;

OCHOBHBIE Y€pPThl TOMOI'€HHOT'O U T€TEPOTr€HHOT0 KaTalau3a, MPUYMHBI YCKOPEHUS
XMMHUYECKOTI'0 IIpoLiecca B IPUCYTCTBUM KaTallu3aropa.

Ymems:

MIPUMEHATh TEOPETUYECKUE 3HAHUS W OKCIEPUMEHTAIbHBIE METOJbl HCCIEIOBAHUS
¢u3MYecKoil XUMUM JUISL PEIIEHHs] BOIPOCOB, BO3HUKAIOMIMX TPU HM3YyYCHUU KHUHETHKH
XUMHUYECKUX PEAKLUH;

HaXOJUTh CKOPOCTb M YCTAHABIMBATh NOPAA0K XUMHUECKOHN peakLuu;

IIPOBOAUTH AHAJIN3 U KPUTHUECKH OLIEHUBATh [10JIyYE€HHBIE SKCIIEPUMEHTAIIbHBIE ITAaHHBIE,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOIBI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

3HaHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKOW KHHETHKH, BIUSHHS PA3IUYHBIX (PAKTOPOB
(Temmeparypsl, AaBJI€HUs, KaTaIlu3aTopa) Ha CKOPOCTh XUMUYECKON PEeaKI1u.

KOMILIEKCOM METOJOB OIPEAENICHUs MMOPSAIKA U CKOPOCTU PEAKLIUU;

MOAXOAaMH JJIs YCTAHOBJICHUS JTUMUTUPYIOIIEH CTaAuM M MEXaHU3Ma H3y4aeMoil
XUMHUYECKON pEaKlUH.

3. KpaTkoe conepixaHue 1MCIHHIIHHbI

Paszjnen 1. Xumuyeckasi KHHeTHKA

dopmanbHasi KHHETHUKA

CKopocTh XMMHUYECKOW peaklMM, KOHCTAHTa CKOPOCTH, MOPSAOK U MOJIEKYJISIPHOCTb
peakuuu. Kunetnka HeoOpaTuMmbix peakuuii 1-ro, 2-ro, 3-ro W HYJIEBOTO MOPSIKOB.
Juddepenunanbaple 1 MHTETPANTBHBIE METOABI ONpeAeNeHus mopsaka peakmuu. CloxkKHbIE
peakuuu. [IpuHIIMO HE3aBHCUMOIO MPOTEKaHUS »SJIEMEHTapHbIX peakuuid. OOpaTumele,
napajuleJibHble M TocieAoBaTelbHble peakuuu 1-ro mnopsaka. [IpuHuun numuTHpyromei
CTaJWM  TIOCIENOBAaTEIIBHOM  XMMHUYECKOM  peaknuu.  MeTon  KBa3HCTalMOHAPHBIX
KOHIEHTpalui, oOjacTb NpUMeHeHus. BnusHue TemmepaTypbl Ha CKOPOCTb PpEaKIMH,
npubnmxeHHoe mnpaswio Bant-I'opda. VYpaBHeHune Appenuyca, auddepeHIHanbHas U
UHTETpaJibHbIe (POPMBI ypaBHEHHsS. OKCHOHEHIMaNbHas (opma ypaBHEHUsT AppeHuyca.
DHeprusi akTUBalMU U MPEIIKCIIOHEHIUATbHBII MHOKUTEb.

1.2 Teopun XUMHUYECKOH KHHETHKH

Teopun XxuMHUYeCKOM KUHETHKHU: TEOPHUSI aKTUBHBIX COYIApEeHUN W TEOpHUS MEPEXOIHOTO
coctosiHust TIIC (akTuBUpoBaHHOrO Komiuiekca). OcHoBHble monoxeHuss TAC, mMexaHuU3M
akTuBanuu MoJsiekys. KoHcranTta ckopoctd OMMONIEKyNsspHOM peakinu. OUUYECKUN CMBICTT
MPEAIKCIIOHEHIIMATBHOTO MHOXHUTEIS U DHEPruy aKTUBALMM B PAMKax TEOPUM aKTHUBHBIX
coynaperuii. Crepuueckuii ¢HakTop, HEOOXOJUMOCTH €ro BBEACHUS B KHHETHYECKOE
yYpaBHEHUE peakuuu. JJOCTOMHCTBA U HEAOCTAaTKU TEOPUM AaKTHUBHBIX COyIapeHHi. MexaHusm
MOHOMOJIEKYJIAPHBIX Ta30BbIX peakuuii B pamkax TAC. Cxema Jlungemana. Teopus
nepexoaHoro cocrostaust (aktuBupoBaHHoro komiuiekca) (TIIC wmum TAK). OcHoBHBIE
nonoxennsa TIIC, knHeTnueckass cxemMa peakuuu. AKTUBUPOBAHHBI KOMIUIEKC H  €r0
cBoiicTBa. [loBepxHOCTh moTeHIMaIbHON 5Hepruu. KoopaumHaTta peakuuu, npoduiab MyTu
peakuuu, OHHEeprusi AakTUBallMU. OHTANbIMS M OHTPONUSA aKThBaluu. VcronkoBaHue
MPEIIKCIIOHEHIIMAIBHOTO MHOXUTENE W CTEpUYecKoro (Qakropa B paMKax TEOpHH
MEPEXOTHOTO COCTOSIHUS. JIoCTOMHCTBA U HEAOCTATKU TEOPHUH.

1.3 ®oToxumMHuUeCKHe PeaKIINH

@DOTOXMMUYECKHE pPEaKIUU. XUMHUeckue M (oTopU3NYECKUEe CTaJAUHM, BTOPHYHBIE
npoueccel. Kuneruka goroxumuueckux peaxiuil. CeHCHOMIM3UPOBaHHBIE (HOTOXUMHUYECKHE
peaxkuuu.

1.4 TlenubIe peakuu

llenHble  peakuuu, MEXaHU3MBl  3apOXKICHHSA, pa3BUTHs W OOpbIBA  IEMH.
HepasBeTBineHHble W pa3BETBICHHBIE IIEMHbIE peakUUHd. BeposTHOCTHas  Teopus
pa3BeTBICHHBIX peakuuil. [IpenenbHble SABIEHUS B LENHBIX PEAKLUUAX, HWKHUM U BEPXHUU



MpeeIibl BOCIUIAMEHEHHUS.

1.5 Kunetnka peakiuii B pacTBOpax

OcobeHHOCTH TPOTeKaHWs XUMHMUYECKHX peakuuid B pactBopax. Kietounsrii sddexr.
Kunetndeckass cxema MpOTEKaHUs OWMOJIEKYISIpPHOW peakuuu B pactBope. I[lpenenbHbie
Cllydad TPOTEKaHWS peakuuu. beicTpeie  (aud(y3nOHHO-KOHTPOIUPYEMBIE) PEaKIUH,
b Gy3nOHHBIN Tpeliedl KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHue bpencrema-breppyma.
Kunetnka HMOHHBIX peakumii B pacTBopax. BiMsHue HMOHHOW CHIIBI pacTBOpPa Ha CKOPOCThb
peakuuil ¢ ydactueM HOHOB. MakpokuHetuka. Ponb auddy3un B KUHETHKE I'eTepOTreHHBIX
peaknmii. Pa3nuyHple pEeXUMBI NPOTEKaHUS pPEAKUUH (BHEUIHSS KHHETHYECKash 00JacTh;
oOJiacTu BHEITHEH U BHYTpeHHEH nuddy3un).

Pazgen 2. Karaaus

2.1 OcHOBHBIE 3aKOHOMEPHOCTH KaTATUTHYECKUX PEaKIUii

OcCHOBHbBIE 3aKOHOMEPHOCTU KaTaJIUTUUYECKUX peakuuid. BnusHue karanuzaTopa Ha
TEPMOJAMHAMUYECKNE M KUHETUYECKHE napameTpbl peakiuu. CelneKTUBHOCTh KaTalu3aTopa,
KaTaJUTHYeCKas aKTUBHOCTb.

2.2 T'oMOTreHHBIN KaTaau3

CrnuTHBI W pa3/iefibHBbI MEXaHWU3Mbl KaTaJTUTUYECKOTO JEHUCTBHS. DHEPreTUUYECKUE
quarpaMmbl  B3aUMOJCHMCTBHSI peareHToB ¢ KarainuzatopoMm. OOmmii u  crneuuduueckui
KHCIIOTHO-OCHOBHOM  KaTaynn3.  Karanu3  KOMIUIEKCaMH — IEpPEXOJHBIX  METaJUIOB.
DepMEHTaTUBHBIN KaTaju3.

2.3 I'eTeporeHHbIi KaTaaus.

I'ereporennpiii kartanmus, ero oOHIMe 3aKOHOMEPHOCTU. AJCOpPOLMS Kak CTajaus
reTepOreHHOro Karaiaus3a. TUMbl TEeTEepOreHHBIX KaTalu3aToOpoB. 3aKOH JIEHCTBYIOIIMX
noBepxHocren. KuHeTnka rereporeHHbIxX peakui.

4. O0beM yueOHOM JUCIHIJIMHBI

Bun yuebnoit pabotbl 3E Axap. 4.
OO01mmas Tpy10eMKOCTh TUCITUTUTHHBI 5,0 180
KonrakTHass paldora — ayauTOpHBbIE 178 64
3aHATHUA:
Jlexmun 0,89 32
[paxTuueckue 3ansatus (113) 0,89 32
Jlaboparopusie padotsr (JIP) - -
CamocrosiTeibHas padoTa 2,22 80
KonraktHas camoctostenbHas padboTa 5 99 -
CaMOoCTOATENLHOE U3YUCHHE Pa3/IesIOB JUCIUITIIHHBI ' 80
Buapl koHTpOJIS:
JK3aMeH 1 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTarys 1 0,4
[MoaroroBka K SK3aMeHy. 35,6
Bua nToroBoro KOHTpoJIs: IK3aMeH
Bun yuebHoit paboTel 3E Actp. u.
OO6m1ast Tpy10€MKOCTh TACIIUTIITAHBI 5,0 135
KonrakTtHas paGora — ayauTOpHBbIE 178 48
3aHATHA:
Jlekun 0,89 24
[Ipaktuueckue 3anstus (113) 0,89 24
Jlaboparopusie padotsr (JIP) - -
CamocrosiTeibHas padoTa 2,22 60
KonrakrtHas camocrosiTenbHas pabora 999 -
CaMOCTOATEIIbHOE U3yUCHHUE Pa3/IeI0B TUCIIMILIHHBI ’ 60
Bujabl koHTpOIN:




JK3aMeH 1 27

KonraktHas paboTta — mpomMeKyTouHast aTTeCTalus 1 0,3
[ToaroroBka K 3K3aMeHy. 26,7
Buja HTOroBOro KOHTpOJIS: JK3aMeH

AHHOTaUUs padoyeil MPOrpaMMbl AUCHHUITUHBI
«JlomosinuTenbHBbIE I1aBbl pusukn» (b.1.B.J(B.04.01)

Hucuumnuna «/lomonHurensHple r1aBbl  (PU3MKKW» OTHOCHTCS K 0a30BOM yacTu
o0s3arenpHBIXx gucHumuinH  yueOHoro miaHa (b1.B.JIB.04.01). IlporpamMma IuCIUTUTHMHBI
MpeIoaraeT, 4ro o0yyaromuecs UMEIOT TEOPETHUYECKYI0 M IMPAKTUYECKYI0 IMOATOTOBKY B
paMKax IIKOJIbHOW MPOTpaMMBI 10 (pU3HKe U MaTeMaTHKeE.

1. Heap aucuMIUIMHBI — MPUOOpPETEHHE CTYAECHTAMH 3HAHWW MO OCHOBHBIM pa3jesiaM
(GU3UKY 1 YMEHHIO PUMEHSThH UX B APYTUX €CTECTBEHHOHAYUHBIX JUCIUIIMHAX.

3agaveil TUCIUIUIMHBI, PEICHUE KOTOPOH 00ecreurnBaeT JOCTUKEHHUE LIEH, SBIISIOTCA:
(dbopMHupoBaHUE TPEICTaBICHHH 00 OCHOBHBIX (H3MYECKUX 3aKOHAX MPUPOABI U METOJax
TEOPETUYECKUX HCCIECIOBAHMM  pa3IMuHbIX (PU3NYECKUX SBIEHUI, a Takke JaTh
IIPEJICTABIECHHS O COBPEMEHHBIX 3KCIIEPUMEHTAIIBHBIX METOJaX UCCIIEJOBAHMUSI.

Kypc «JlomonnurtenbHble ThaBbl ¢u3uku» uyutaercas B 4 cemectpe. KoHTponb
yCIIEBAEMOCTH CTYACHTOB BEETCS 10 MPUHATON B YHUBEPCUTETE PEHTHHIOBOM CUCTEME.

N3yuyenne kypca «JlomonHuTedbHBIE TJIABBD» MPH TMOJATOTOBKE CHEIHAIMCTOB IO
Hanpasiennto noarotoBku 18.03.01 Xumuueckas texHonorus, [Ipoduins moaroToBku —
«TexHonoruss 3amUTBl OT KOPPO3UW» HAINPAaBICHO Ha MPUOOPETEHHE CIEAYIOLINX
npodeccuonansubix (I1K) koMneTeHnuii:

— IJJAHUPOBATh M TPOBOJIUTH (PU3UYECKHE UM XMMHUYECKHE SKCIIEPUMEHTHI, TPOBOIHUTH
00pabOTKy HX pe3ylbTaTOB U OICHHBATh IOTPELIHOCTH, BBIABUTaTh THUIOTE3bl U
YCTAHABJIMBATh I'PAHUIBl UX NPUMEHEHHUS, IPUMEHATh METObl MAaTEMATUYECKOTO aHajau3a U
MO/ICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOT0 nuccienoBanus (ITK-16)

— TOTOBHOCTb HCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (PU3MUECKUX TEOPUMl ISl pelleHus
BO3ZHUKAIOMIMX (DU3MUECKUX 3a]a4, CAMOCTOSTENBHOTO MpUOOpeTeHus (U3MUECKUX 3HAHUH,
JUI TIOHMMaHUSl MPUHLUIIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIIE€ BBIXOJSIIMX 3a
npeJiesibl KOMIIETeHTHOCTH KOHKpeTHOro Hanpasienus (I[TK-19)

2. B pe3yabTaTe u3yueHHs AMCHUILUINHBI CTY/IEHT 0aKaJIaBPUATa 10JI7KeH:

3namey:

- (u3nueckue OCHOBBI MEXAaHUKH, (PU3MKU KOJeOaHWH M BOJH, JIEKTPUYECTBA U
MarHeTu3Ma, 3JEeKTPOJUHAMUKH, CTaTUCTUYECKOH (U3UKU M TEPMOAMHAMHUKH, KBAaHTOBOU
¢bu3nKK; CMBICT (YHAAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, MPHHIIMIIOB U TOCTYIIATOB; UX
(OpMYIMPOBKH M TPAHUIBI TPUMEHUMOCTH; CBSI3b IIMPOKOT0 Kpyra (pu3nyecKuX sBICHUN ¢
(byHIaMEeHTAIbHBIMU TPUHIUIIAMA U 3aKOHAMH (U3UKH; OCHOBHBIE METOJIbI PEIICHUS 3a1a4
[0 OMHMCAaHUIO (U3NYECKUX SIBICHHUM; MeToJIbl 00pabOTKM pe3ylabTaToOB (PHU3NUECKOrO
IKCIIEPUMEHTA.

Ymemu:

- TMPUMEHSTh TEOPETUYECKHE 3HAHWS M JKCIIEPUMEHTAJIbHBIE METObI MCCIIEIOBAHUS
IIPU pelIeHUuH TpoPecCHOHATBHBIX 3a/1a4; MPOBOJUTH PACUETHI, OCYIIECTBIATh aHAJIU3 U Ha
OCHOBE ITOTO JieJIaTh 000CHOBAHHBIE BBIBOJIBI; aHAM3UPOBATh PE3YIbTAThl HAOMIOJICHUN U
HKCHEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX 3aKOHOB M MPHHLUIOB (PU3MKH; ONpPEIEsATh
XapakTep (U3NYECKHX TPOIECCOB MO KOMIUIEKCY 3KCIIEPHUMEHTAIbHON HH(OpMAIH TpH
noMomu  rpadukoB, TaONUIl W ypaBHEHMH;  MpPEJCTaBIATH  0OpabOTaHHYIO
IKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(GOPMAIMIO B YCTHOW M MHCEMEHHOH (hopme, B
TOM YHCJI€ C UCIIOJIb30BaHHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUI

Braoemw:

- HaBbIKaMM palOThI C MIMPOKUM KpPYroM (U3NYECKUX NMPUOOPOB M 0OOpPYIOBAHUS;
HaBBIKAMH OOOCHOBaHHUS CBOMX CYXKIEHHUW M BhIOOpa METONa HMCCIEIOBAHUS, CIOCOOaMU
MOMCKA M aHAIN3a HAyYHO-TEXHUUECKON JTUTEPaTypHl.

3. KpaTkoe conep:xanue 1 CUUIIMHBI.
Pa3zgea 1. DiaeMeHThI KBAHTOBOW CTATHCTHKH.
1.1. DaeMeHTHI KBAaHTOBOM CTaTUCTUKM. KBaHTOBasg cucreMa U3 OQUHAKOBBIX YAaCTHIL.



[TpuHIMN TOXXIECTBEHHOCTH OJMHAKOBBIX YacTHll. CHMMETpUYHBIE M HECUMMETPUYHBIC
BOJIHOBBIE (DYHKITMH, OTMCHIBAIOIINE COCTOSHUS TOXIECTBEHHBIX MUKPOYACTHUII.

1.2. boszowst u depmuonbl. I[lpunmun I[laymu. KBaHTOBBIE cTaTHCTUYECKHE
pacnpenenenuss boze-Oitnmrelina u ®epmu- lupaka. BeIpoKIeHHBIN 31EKTPOHHBINA ra3 B
KpucTajmiax (MeTauIbl).

Pa3nen 2. MeTajliibl, IUJIEKTPUKH U MOJYNPOBOJAHUKHU ¢ TOYKH 3peHHS 30HHOMH
TeOpuH

2.1. DHeprerudeckue 30HbI: cratuctuka ®epmu-Jupaka, sneprus @epmu. IIEKTPOH
B [IEPHOUYECKOM I10JIe KprcTasuia: 3 pekTuBHAs Macca IeKTPOHa.

Pa3nen 3. DjemMeHTHI (PU3UKH TBEPAOTO TeJia.

3.1. ®usuka tBEpHOro Tena (OTT): onpenenenue, cBA3b C IPYrUMU TUCHUTIHHAMU,
OOBEKTBl ~ HM3y4eHHs, Kpyr pemaeMbix 3amgad. CBs3p ¢ Kpucramiorpaduei,
KPUCTAIIIO(PHU3UKON U KPUCTATIIOXUMUEH.

3.2. KongencupoBanHoe cocrosinue. [loaxon k omucanuto TBEPABIX Ten. CTpyKTypa
KpuctamioB. CUMMeTpus U (pU3HUECKUE CBOMCTBA KPUCTAILIOB.

3.3. Tumbl KpuCTaJUIMYECKHX CTPYKTyp (oOmias xapakrtepuctuka). IlmoTHbie
yIIAaKOBKU: KyOWueckas W TeKcaroHainbHas (Ha KauecTBeHHOM ypoBHe). [lonstue o
CBEPXIIPOBOAMMOCTH (KBAaHTOBbIE IIPEICTABICHUS HA KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOil JTHCIUILTHHBI

Bun yue6HO# paboThI B B
3aYETHBIX aKajeMm.

SIMHUIAX qacax
OO61as TpyA0eMKOCTh TUCIUTUIMHBI 3 108
KonraktHasi paboTa — ayIMTOPHbIE 3aHATHSA: 0,8 32
Jlexun 0,4 16

[IpakTuueckue 3aHATUS 0,4 16

JlaGopaTopHbie paboThI - -

CamocrosiTesbHast padora 1,2 40

KonTakTHas camocTositensHas pabora - -

CamocTosiTeTbHOE U3YyUEHUE PA3/IEIIOB TUCIUTITUHBI 1,2 40

Buasbl koHTpOIA:

JK3aMeH 1 36

KonTtakTHas paboTa — IpOMEKyTOUHas aTTeCTalus -
IlonroroBka K sK3aMeHy . 36

Buja urorosoro KoHTpoOJIA: IK3aMeH

Bun yue6HO# paboThI B B
3a4eTHBIX acTpoOH.

eIMHHIIAX qacax

OO011ast TpPyA0E€MKOCTh TUCIUIITUHBI 3 81
KonTakTHas padoTra — ayIuTOpPHbIE 3aHATHSA: 0,8 24
Jlexuun 0,4 12




[IpakTrueckue 3aHATUS 0,4 12

JlaGopaTopHbie pabOThI - -

CamocTosiTe1bHasi padoTa 1,2 30

KonTakTHasg caMocTosTeIbHAs pa60Ta - -

CamocTosTeIbHOE U3yUEHHE PA3/ICIIOB TUCITUTIINHBI 1,2 30

Buasbl koHTpOJIA:

JK3aMeH 1 24
KonrakTHas paboTa — MpoMeKyTO4YHas aTTeCTalus . -
[TonroroBka K 3K3aMeHY 24
Buja MHTOroBOro KOHTPOJIS: IK3aMeH

AHHOTANUA Y4eOHOH MPOrpaMMbl TUCHHUILIHHBI
«SAnepuan puszuka» (5.1.B.J1B.04.02)

Lenu u 3a7aun AUCHUIUIMHBI

Lesbto JUCHUIUIMHBI ABJSIETCS MPUOOPETEHHE CTYEHTaMH 3HAHUI 110 OCHOBHBIM
pa3zaenaM (GU3MKHU U YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCLUIUINHAX.

OCHOBHBIMHU 33/1a4aM{ AUCLUIUIMHBI, pEIIEHUE KOTOPBIX 00ECIeUNBACT JOCTH)KEHUE
eI, SIBIISIIOTCS: (POPMHUPOBAHUE TIPEICTABICHUI 00 OCHOBHBIX (PU3MYECKHX 3aKOHAX
IPUPOJIBI M METOJaX TEOPETUUECKUX UCCIIeOBAaHUM Pa3InYHbIX (U3NUECKUX SIBICHUMH, a
TaK)Xe JaTh MIPEJICTABICHUS O COBPEMEHHBIX IKCIIEPUMEHTAIbHBIX METO/1aX UCCIICOBAHMUS.

TpeboBanust k pe3ynbTaTaM OCBOSHHS JAUCLHUIIUHBI

W3zyuenne kypca crmocoOCcTByeT MpUOOPETEHHUIO CISIYIOINX KOMITETSHITHHA:

[1nanupoBaTh ¥ NPOBOJUTH (PUINUECKUE IKCIIEPUMEHTHI, IPOBOIAUTH 00PA0OTKY UX
pe3yabTaTOB U OLEHUBAThH IOIPEIIHOCTH, BBIIBUTATh TMIIOTE3bl U YCTAHABIUBATH TPAHULIBI UX
npumenenust (ITK-16).

["'0TOBHOCTB UCIIONIB30BaTh 3HAHUS OCHOBHBIX (PU3NYECKUX TEOPUH [T peleHU s
BO3HUKAIOIMINX (PU3NUECKHX 33/1a4, CAMOCTOSATEIBHOIO IPUOOpETEeHUS PU3NUECKUX 3HAHUH,
U1 TOHUMAaHUS IPUHIUIIOB pabOThl IPUOOPOB M YCTPOMCTB, B TO YUCIIE BHIXOAALIMX 32
npeJiesbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

B pe3ynbraTe nzyueHus: JUCUUIUIMHBI CTYACHT JO0JDKEH:

3HamMb.

¢u3nveckre OCHOBBI KBAHTOBOM CTaTUCTUKH (MCXO/AHBIE «Oa30BbIe» MOJIOXKEHHUS,
OCHOBHBIE KBAaHTOBBIE CTATUCTUYECKHE paclpe/ieeHns);

3JIEMEHTHI 30HHOM TEOPUH MPU TPAKTOBKE PA3IMUHBIX CBOMCTB METAJIJIOB, AUIIEKTPHKOB
U TIOJTYIPOBOJHUKOB;

0a3oBbIC (I)I/I3I/ILIGCKI/IG TIOHATHA 0 KBAaHTOBBIX TCOpUAX
TEIUIOEMKOCTH (Ha IpUMEPC KPUCTAINIUNICCKUX TeJ'I);
OJICMCHTBI (I)I/I3I/IKI/I TBépI[Ol"O TCJ1a (I/ICXOI[HLIC IIOHATHA 0

KpucTtauorpadguu, TUOAX KPUCTAUIMYECKUX CTPYKTYP; CBEICHHMS O SBJICHUU U

KBaHTOBOM TPAKTOBKE CBEPXIPOBOAUMOCTH). YMemb.

OPUMEHATh HMCXOJHBbIE (uU3NYeckue (TEOpeTHUeCKHE) 3HAaHUS TpPU  PELICHUH
npoecCUOHANBHBIX 331a4;

MIPOBOAUTH OIIEHOYHBIE PAacUYEThl M OCYUIECTBIATh (HAa KaueCTBEHHOM YpPOBHE) aHAJU3,
HaOJII0AAEMBIX SBICHUH.

enadems:

HaBbIKAMU OOOCHOBAaHMSI CBOMX CY)KJIEHUH, YTO CIIOCOOCTBYET MPAaBHIBHOMY BBIOOPY
METOAMKH ITPOBOJIUMOIO CTYJAEHTOM HCCIIETOBAHMS.

Kparkoe coneprxanue quCHUIIINHBIL:

Mecto 1 3HaueHHe 1epHON HUBNKU

[Ipenmer saepHoi ¢u3uku. . MecTo M 3Ha4YeHHE SACPHOH (HU3MKH B COBPEMEHHOM
ectrecTBO3HaHUU. OCHOBHBIE 3a/ayM, IporpamMma U CTpPYKTypa Kypca. OCHOBHBIE ATarbl
pa3BuTHs AnepHOW ¢u3ukd.. Bumgsl ¢GyHIaMeHTaNbHBIX B3aUMoAeWcTBUH. MacmTaOsl U
€IMHULIBI U3MEPEHUI pU3nuecKux AUCHUILIMH. OCOOCHHOCTH (U3NYECKUX SBICHHUU B



MHUKPOMHPE.

CraTnyeckue CBOMCTBA aTOMHBIX SIIEP

OCHOBHBIE CTATUYECKUE CBOMCTBA JI€P: MACCOBOE YUCIIO, IEKTPUUECKUH 3apsill, COCTaB,
pa3Mepsl, DHEpPrUs CBS3HM, CIIMH, MOMEHT KOJIMYECTBA JBW)KCHMS, MATHUTHBIA MOMEHT,
KBaJIpyINoyIbHbI MOMEHT. CBoicTBa siiepHbIX cuil. OCHOBBI T€OpUHU SAEPHBIX cuil. Monenu
aTOMHBIX saep. Pasgen Buasl pagnoakTMBHOCTH, paJUOAKTHBHBIE CEMEHCTBA. 3aKOHBI
MPOCTOTO M CJIOXHOTO PAaJHMOAKTUBHOTO pacrana. 3aKOHOMEpPHOCTH anb(a- Oera- M ramma-
pacnaga. Ilonarue o anepHoil sHepreruke. [Ipobaembl M MEpCHEKTUBBI Pa3BUTUS MUPOBOU U
OTE€YECTBEHHON HHEPreTHKU, pPOJb AaTOMHOM B3HEpPruu. OJEMEHTAapHas Teopus JAEJCHUs.
OHeprus U NpoAyKTHl AenaeHus anaep. OCHOBBI LIEITHOTO IIpoLecca. SInepHble peakliui CUHTE3A.
Tepmosinepusle peakunu Bo Bceenennoii u B nmaboparopHbix — ycnoBusix. IIpoGiembr
YIPABIIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.

B3aumonencTBue U3IIy4eHus ¢ BEIECTBOM

HNonuszupyromee U3JIy4EHHUE. OOuiue 3aKOHOMEPHOCTH B3aUMOJCHCTBHS
HMOHU3MPYIOLIETO U3JIy4eHHs] C aTOMaMH BELIECTBA. B3auMMOIEHCTBHE TSKEIBIX 3apsSyKEHHBIX
YacTHI] ¢ BellecTBOM. B3auMonelicTBre 2J1IeKTpOHOB U FaMMa- KBaHTOB ¢ BelecTBoM. [Ipoberu
YaCTHUI] MOHU3UPYIOIIETO U3JieueHus B BenlecTBe. Knaccupukanus siIepHbIX peakuuid. 3aKOHbI
COXPAaHEHHA B SJEPHBIX peakuuax. MeXxaHu3Mbl M IapaMeTpbl SACPHBIX  pEaKUuil.
OCOOCHHOCTH SAJEPHBIX pPEAKLIUi, NPOTEKAOIUX TPH BO3ACUCTBUH YACTHIl, WMEIOMINX
pas3uyHbIe apaMeTphl (IHEPreTUYECKHe, MACCOBBIE, 3apsI0BbIE, KOPITYCKYIISIPHO-BOJIHOBBIE).
HcrouHukn 3apsyKEHHBIX 4YacTHI[ M TaMMa- KBAaHTOB. VICTOYHHMKM HEUTPOHOB M JAPYTHX
HeiTpasnbHbIX 4YacTull. [IpuHUMOBI OOHApyKeHUs, paAUOMETPUM U CHeKTpomeTpuu B SD.
Perucrpanuss 3apspKeHHBIX M HEWTpalbHBIX 4YacTHL pPa3jiu4HbIX dHEprui. ['a3oBeble,
IIOJIYTIIPOBOXHUKOBBIE, CHUHTUJUIALIMOHHBIE U TPEKOBBIE JETEKTOPHI.

O6beM yueOHON AUCHIUTITHBI

Bcero 4 cemectp
Buner yueGHOI paboThI 3au. en./ |3au. en/
aK.uac aK.uac
Oo6mas TPYIOEMKOCTh
JTUCIUILIAHBI TI0 y4eOHOMY 3/108 3/108
TUIaHy
AyIUTOpHBIE 3aHATHSA: 0,8/32 0,8/32
Jexiuu (JIek) 0,4/16 0,4/16
JlabopaTopHbie 3aHATUS
(J1a6) 0/0 0/0
[IpakTnueckue 3aHATHUSA
(I13) 0,4/16 0,4/16
CamocTosTenpHas pabota
(CP): 1,2/40 1,2/40
Bun xonTposns: 1/36 OK3aMeH-
9K3aMEH/3a4eT 1/36
KonrtaktHas paboTta — 10.4
MIPOMEXKYTOYHAS aTTCCTAIIHS ’
[ToaroroBka K 3K3aMeHY. 1356
Bug uToroBoro KOHTpOJIS: DK3aMen
Bcero 4 cemecTp
Bunsr yaeOHO paboThI 3au. e/ | 3ad. en/
acTp.yac |actp.dac
Ob6mas TPYAOEMKOCTh
JTVCIIATUTAHEL TT0 Y9eOHOMY 3/81 3/81
TUIaHy
AyIUTOpPHBIE 3aHATHS: 0,8/24 0,8/24
Jlexmmm (JIek) 0,4/12 0,4/12
JlaGopaTopHbie 3aHSTHS
(J126) 0/0 0/0




[IpakTnueckue 3aHATUA

(I13) 0,4/12 0,4/12
CamocrosiTenpHas pabota

(CP): 1,2/30 1,2/30
Bug xouTposs: 127 DK3aMeH
JK3aMeH/3a4eT 1/27
KonraktHas pabora - 03
MIPOMEKYTOYHAS aTTeCTAIIMS '
[ToaroroBka k sK3aMeHY. 26.7
Bu uToroBoro KOHTpOJIA: DK3aMeH

AHHOTanuA padoyeil MPorpaMMbl 1 CIATIIAHbBI
«Koppo3uoHHbIii MOHUTOPUHT 000PY/I0BAHUS XUMHYECKUX MPOU3BOICTBY
(b1.B./1B.05.01)

1. Hesb AMcHMIVIMHBI — IPUOOpPETEHUE 3HAHUN O MIPUUYMHAX BOSHUKHOBEHMSI KOPPO3HH,
cnocobax ee OOHapyKEHHWs, BBIIBICHHUU MOTEHIMAJIBHO OMNACHBIX YCIOBHH OSKCILTyaTalluu
000pyZI0BaHUs, BOZMOKHOCTH OIPEIENCHHs U BBIYMCICHUS IPEANONIaraeMoro Cpoka ciry>kObl
000pyIOBaHUS U TPyOONPOBOAOB, CO3AAHNU ONTUMAIBHBIX YCIOBHH Ui MX JKCILTyaTallWy,
OCYILECTBICHUHU MIEpexo/ia OT JeHCTBUH 110 YCTPAaHEHHUIO K IPOPHIAKTHIECKUM MepaM.

2. B pe3syabTaTe H3y4YeHHs AUCUMILIMHBI O0yYalouuiics Mo mnporpamme
0akajiaBpUaTa J0J/KeH:

Ob6naoams crnenyromumu 1 npodeccuonanbubiMu (I1K) komnerenuusamu:

— FOTOBHOCTBIO UCIIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI [0 KQ4eCTBY, CTaHAapTU3ALUU
U CepTH(HKAINU MTPOAYKTOB U U3JICIUH, JIEMEHTHI 5KOHOMUYECKOTO aHaIN3a B MPAKTHIECKOM
nesrenpaocTH (ITK-3);

— CHOCOOHOCTBIO IPUHUMATh KOHKPETHblE TEXHMYECKHE pEelIeHHs NpH pa3paboTke
TEXHOJIOTUYECKHUX IPOLIECCOB; BHIOMpPATh TEXHUYECKUE CPEJICTBA U TEXHOJOTUU C YUYETOM
IKOJIOTHYECKUX mocieaAcTBuil ux npuMenenus (I1K-4);

—  CHOCOOHOCTBIO  NIpPOBEPSATh  TEXHUYECKOE  COCTOSHUE,  OpPraHu30BHIBAaTh
npopUIAKTUYECKHE OCMOTPBI U TEKYLIUH peMOHT 00OpYyAOBaHUS, TOTOBUTh 00OPYAOBaHHE K
PEMOHTY M IPUHUMATh 000pynoBanue u3 pemonta (I1K-7);

—  CHOCOOHOCTBIO  aHANU3UPOBATh  TEXHUYECKYIO  JIOKYMEHTAallMI0, MO0J0MpaTh
00opyI0BaHUEe, TOTOBUTH 3assBKU Ha MPpUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

— CIIOCOOHOCTBIO BBIABIATH U YCTPAHATH OTKJIOHEHUS OT PEXHMOB pabOThI
TEXHOJIOTUYECKOr0 000PYIOBAHUS U MApaMeTPOB TexHosornueckoro mnporecca (I1K-11);

— TOTOBHOCTBIO TPOBOJUTH CTAaHAAPTHBIE U  CEPTUPUKANMOHHBIE HCIBITAHHS
MaTepUaioB, U3/ICIHUI U TeXHOoIorn4eckux mnporeccos (ITK-17).

3nams:

— MPUYMHBI BOSHUKHOBEHUS KOPPO3HH;

— BO3MOJKHBIE CITIOCOOBI €€ OOHAPYKEHUS;

— KJIaCCU(HUKAIMIO METOI0B KOPPO3UOHHOTO MOHUTOPHHTA;

— MPEUMYIIECTBA U HEAOCTATKH METOJI0B KOPPO3UOHHOT'O MOHUTOPHHTA, UCIOJIB3YEMBIX
B XUMHUYECKOH, HETe- U Ta30100bIBAIOIICH OTPACIIH IPOMBIIIEHHOCTH;

— KOHCTPYKIHIO TATYUKOB ITPH KOPPOSHOHHOM MOHHTOPHHTE;

Ymems:

— BbIOpaTh KOHCTPYKIMIO JaTYMKa B 3aBUCUMOCTH OT YCIOBHHA OSKCIUTyaTalluH
000pynOBaHUS;

Braoemw:

— METOAMKaMU OIpeAeNeHHUs MPEIOoIaraeMoro cpoka ciryk0bl 000py10BaHUS 1
TpyOOIPOBOIOB.

3. Kpartkoe conep:kanue TUCHUTINHBI.

Koppo3uoHHBbIi MOHUTOPHHI pPeajbHBIX CHCTeM. BHUIbI KOPPO3NOHHBIX pa3pyLICHUH.
[loHATHE KOPPO3MOHHOIO MOHHUTOpUHTa Ponb KOppo3MOHHOro MoHUTOpuHra. lLlens
KOPPO3HMOHHOI'O ~ MOHUTOpPHMHIra.  OJIEMEHTHl  KOPPO3MOHHOTO  MOHHUTOpHMHIa. Mecra
OCYIIECTBICHHUSI KOPPO3MOHHOTO MOHHTOpUHTA. OpraHu3anus KOppO3UOHHOTO MOHHTOPUHTA



npu 100b9e HeTH U Ta3a, B IPOMBIIUICHHBIX TPOU3BOJICTBAX.

KoHeTpykuun JaTYMKOB KOPPO3MOHHOT0O MOHUTOpHHra. Uro ompenenser BBIOOP
KOHCTpyKUMH naardyuka? KOHCTpyKuus BCTpauMBaeMbIX B ammapar AaTdyukoB. KoHCTpykius
BBICTYNAIOUIUX JATYMKOB. JlaT4YMKM CHENUadbHOTO HA3HAUYEHWs: TpPU KOPPO3ZHOHHOM
pacTpecKUBaHMM TMOJ HAMNpsHKEHUEM, IJs  YrJeBOJOPOAHON cpenpl, [uisl arMmochepHOn
KOPPO3UH, MHOTO3JIEKTPOAHBIE CEHCOPBI.

MeTtoabl KOPpPO3HOHHOTO MOHHUTOpHMHra. Knaccudukamus MeToq0B KOPPO3HOHHOTO
MOHUTOpUHra. Pu3nvecKkue MeTOAbl: TPABUMETPUUYECKUM M AJIEKTPUYECKOE CONPOTUBIICHUE.
DNEeKTPOXUMUYECKUE METOAbl TOCTOSHHOIO TOKA: KOJMYECTBEHHAas OIEHKAa W3MEHEHUS
CKOPOCTH KOpPPO3UHU C MOMOIIbI0 METOJAA IMOJISPU3ALUOHHOTO COIPOTUBIIECHUS, aMIIEPMETP C
HYJIEBBIM  COMPOTHUBJICHHEM, IOJIydeHHEe WHGPOPMAIUU O KOPPO3MOHHOM COCTOSHUU
00Opy/OBaHUS Ha OCHOBAaHUHM aHAIM3a JJIEKTPOXMMUYECKUX HIYMOB. DIEKTPOXUMHUYECKHE
METO/Abl TEPEMEHHOTO TOKa: H3MEPEHHE CKOPOCTH KOPPO3UH C TOMOIIBI0 METoja
CHEKTPOCKONUU 3JEKTPOXUMHUYECKOTO HMIIEIaHCa, aHAIM3 TapMOHUYECKHX KosieOaHuil.
Hepazpymaromue MeTo1bl MOHUTOPHHTA: YIBTPa3BYK, peHTIeHOTrpadus U Jp.

Ouenka pecypca odopynoBanusi. TpaiuIIMOHHBIE METObI KOPPO3UOHHBIX HCIIBITAHUI
U OlIeHKH pecypca obOopynoBanus. COBpPEeMEHHBIE  METOJAbI  IPOTHO3HPOBAHWS
AKCIUTyaTallMOHHON HaJEKHOCTH 00O0pyaoBaHHUs. MeToabl OIEHKH KOPPO3UOHHOW CTOMKOCTH
METaJUTMYECKUX MAaTepUaJIOB.

4. O0beM y4eOHOii TUCIUTLTHHBI

Bunpl yueOHO# paboTh B 3au€THbIX | B akagem. | B acTp.uacax
eIMHALIAX gacax
OO0masi TPy10eMKOCTh JUCHUILTHHBI N0 yuyeOHOMY | 4 144 108
MJIaHY
AyIuTOpHbIE 3aHATHS. 1,34 48 36
Jlexmim (Jlek) 0,89 32 24
[paxTuueckue 3anstus (113) 0.44 16 12
CamocTtositensHas pabota (CP) 2,66 96 72
Pedepar 0,83 30 22,5
CaMoCTOSTENIBHOE U3yYCHUE paznenos | 1,83 66 49,5
JTACIUATUTUHBI
Bug uTOoroBoro KOHTpOJIS: 3a4€T C OLUEHKOMN - -

AHHOTauus padoueil MPOrpaMMbl TUCHHNIHHBI
«OcHoBbI Hay4YHBbIX HccaenoBanuin» (b1.B.1B.05.02)

Lenp aucuumiInHel — (GOPMHUPOBAHUE HABBIKOB MCIIOJIB30BaHMS (PU3MUECKUX, (PUIUKO-
XUMAYECKHX W DJIEKTPUYECKUX METOJOB HMCCIEAOBAHHUS TpPU OICHKE KadeCcTBa 3alIUTHBIX
MOKPBITUI U UCTIOJIB30BAHUE UX PE3YIbTATOB B MPO(ECCHOHANBHOM eI TeIbHOCTH.

B pesynbTare m3ydeHUs AUCHUIUIMHBI OOYYAIOMIMKCS TO IMPOrpaMMe MarucTpaTyphl
JIOJKEH:

Obaaoams cnenyronumu npodeccruonanbbiMu (1K) komneTeHImsIMIE:

TOTOBHOCTBIO MCIIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI IO KA4eCTBY, CTaHAAPTU3ALUN U
CepTH(UKAIMA TTPOAYKTOB U W3EIUH, SJIEMEHTHl YKOHOMHUYECKOTO aHAJIN3a B MPAKTHYECKON
nesrenpaocTH (TTK-3);

CMOCOOHOCTBIO NPUHUMATh KOHKPETHBIE TEXHHYECKHE pELIeHUs TIpH pa3paboTke
TEXHOJIOTUYECKHAX TIPOIIECCOB, BHIOMPATh TEXHWYECKHE CPEICTBA M TEXHOJOTUH C Y4ETOM
IKOJIOTMYeCcKuX nocneacTBuid ux npumenenus (11K-4);

CTIOCOOHOCTHIO MIPOBEPATH TEXHUYECKOE COCTOSIHHE, OpPTaHU30BBIBAThH
npopUIaKTHYECKHEe OCMOTPBI U TEKYLIUI pEeMOHT 00OpYIOBaHUS, TOTOBUTH 00OPYIOBAaHHE K
PEMOHTY M IPUHUMATh 000pynoBanue u3 pemonta (I1K-7);

CIIOCOOHOCTBIO AHAIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIHIO, TOJ0UpaTh 000pyA0BaHHE,
TOTOBUTH 3asIBKM Ha pHoOpeTeHne u peMoHT obopynosanusi(I11K-9);

CIOCOOHOCTBIO ~ BBISBJIATH W YCTPAHATh  OTKJIOHEHHS OT PEXUMOB  pabOTHI
TEXHOJIOTMYECKOT0 000PYIOBaHUS M TTApaMETPOB TeXHoJIornueckoro mnporecca (ITK-11);

TOTOBHOCTBIO IIPOBOJUTH CTAHJAPTHBIC U CEPTUDHUKAILIMOHHBIE HCIBITAHUSI MaTepUAJIOB,



U3JIeNUi 1 TexHoJorudeckux mpoieccos (ITK-17).

B pesynbpTraTe n3ydeHus TUCHUIUIMHBI CTYIEHT OaKalaBpuaTa JOHKEH:

3HamMb.

OCHOBHBIE TEPMHUHBI U MOHATHUS GUZNYECKOTO, (PU3MKO-XUMUYECKOTO U ANEKTPUUYECKOTO
KOHTPOJI TOKPBITUI;

THUIIBI COBPEMEHHBIX TPUOOPOB I KOHTPOJIS U UCIIBITAHUN 3aIIUTHBIX MTOKPBITUH;

TEOPETUYECKUE OCHOBbI M  JCHCTBYIOLIYKO IPAaKTUKy  KIKYEBBIX  METOJOB,
MPEACTABISIIOIIMX TPU  YCIOBHBIX HAlpaBJCHHWS AaHalIM3a IOBEPXHOCTU: 30HJIOBYIO
mukpockomio  (CTM, ACM, 3OCM.MCM), onruueckytro wmukpockonuioo (BOM,
KOH(OKaJIbHYI0) U PEHTIC€HOBCKHE CIIEKTpaibHble METObI HccieoBaHus MarepuanoB (POOC,
peHTterogyopeceHTHas CIEKTPOCKOIHSA);

OCHOBBI TIPOBEIECHHUS W MOJCIMPOBAHMS CJIOKHBIX MHOIOYPOBHEBBIX HAyYHBIX
HKCIEPUMEHTOB C UCTIOJIH30BAHUEM HOBEHILIETO 000PYAOBAHHUS.

ymemp:

BOCIIPOU3BOJIUTH METOAMKY BBIITOJIHEHUS] N3MEPEHUM TEX WJIM UHBIX CBOWCTB IMOKPBITUH;

MOJYYUTh WH(POPMAIIHIO O TE€X WJIM UHBIX CBOMCTBAX MOKPBITHUS;

BBIOMPATH ONTHUMAJIBHBIN METOJ] HCTIBITAHUS TIOKPBITHIA /11 KOHKPETHBIX 3371a4;

HaIpaBUTh TMOJYYCHHBIE JaHHBIC HAa Pa3padOTKy HOBBIX M IMOBBIIICHUE KAUeCTBa YiKE
CYILLIECTBYIOIIMUX MOKPBITUM U MaTEPUATIOB

671a0emb:0OCHOBHBIMA ~ COBPEMEHHBIMH ~ METOJaMH  HCIBITAHUS U HCCIEI0BaHUs
MaTepuaioBH MOKPBITUH;

3HAHUSMHU U HaBBIKAMHU 10 TECTUPOBAHUIO MOKPBITUH;

CXeMaMH YCTPOMCTB U MPUHIMIIAMH paOOThl COBPEMEHHBIMU IPUOOPAMU IO UCIIBITAHUIO
MaTepuaioB U MOKPHITUH.

Kpatkoe copepxanue TuCIUILIAHbI

Monynb 1. Pa3nuyHble METOABI HCTIBITAHUM TOKPBITUI

W3mepenne TONIIMHBI MOKPBITUHA. MeToabl H3MEpPEHUs TOJIIMHBI TMOKPBITUSA C
paspyuienrem uzaenus. Hepaspyiatoniye MeTo1bl U3MEPEHUSI TOJIIIUHBI TOKPBITHSL.

Onpenenenre NOPUCTOCTH.

HcnpiTanue NOKPBITUA HA AATN€3MOHHYIO MPOYHOCTh. KadecTBEHHbIE METOMbI
onpeneiaeHus NPOYHOCTH cuerieHus. KonnuecTBeHHbIE METONbl OINpPEACNICHHs] MPOYHOCTU
CLICTJICHUSI.

N3mepenue Onecka mokpbITHil. OmpeneneHue CTENEHU IIEPOXOBATOCTH IOBEPXHOCTH
MTOKPBITHI. cibITaHNs MOKPBITUI HA U3HOC.

W3mepenue TBepHOCTH NOKPHITHHA. M3MepeHHe TBEPAOCTM METONAMU CTATUYECKOTO
BJaBiIMBaHUs. l3MepeHue TBEPIOCTH C MOMOULIbI0 HamWIbHUKOB. Meton Mooca s
OlpeAeNeHusl TBEPAOCTU TajlbBAaHUYECKUX IOKDPBITHHA. YIJIBTPa3ByKOBOM METOJ H3MEPEHMS
TBEPAOCTH. McibITaHNSI MOKPBITUI HA PACTSKEHUE.

VYCKOpeHHbIE KOPPO3MOHHBIE UCIHBITAaHUS MOKPHITUH. VcnblTaHuss BO  BIAKHOU
atMocdepe. McnbiTanus noa cioeM KoHjeHcata. McnbiTanus B coistHOM TyMaHe. Mcnbitanus
IIpY BO3AEWCTBUM cepHHUCTOrO rasza. McnsiTanus B cepoBogopose. Llukinnueckue ucnbITaHus.
HcnelTaHne no MeToay KOppoAKOT. MeToasl KOHTPOJIS 3alllUTHBIX CBOMCTB HEMETAJNINYECKUX
HEOPraHUYECKUX MOKPBITUH.

Monyinsb 2. CieKTpaiabHble METOABI HCCIIELOBAHUS.

3ongoBasi Mukpockonusa. Ckanupyromas TyHHenbHass Mukpockomnusi (CTM). ATtomHo-
cuinoBass Mukpockornus (ACM), anekrpocunoBass Mukpockonus (OCM), MarHUTHO-CHUJIOBAS
Mukpockorusi (MCM).

OnTtuueckne METOABl MCCIEAOBAHUSA MaTepualoB. biKHENoJgpHAs ONTHYECKAs
mukpockornus (BOM), koHpokanbHass MUKPOCKOIHS, SJITUIICOMETPHSL.

PenTreHoBCcKHME METOJbl MCCIEOBAHUS MaTepuasioB. PeHTreHOBCKast (pOTOANEKTpOHHAs
crnekrpockonus (POIC), Oxe-CrieKTpOCKONHs, PEHTI€HO(IyOPECEHTHAs CIIEKTPOCKOIIHSL.

3 O0beM yueOHOM AUCIIUILTAHBI

Bunpr yue6HO# paboThI B 3auéTHRIX | B akameMm. | B
eMHUIIAX gacax acTp.dacax
O0masi TpyaoeMKOCTh IMCUUILUIMHBI 1O | 4 144 108

yueOHOMY IJIaHY

AyIUTOpHBIE 3aHATHS. 1,34 48 36




Jlexmum (JIek) 0,89 32 24
[Tpaktrueckue 3ausatus (I13) 0.44 16 12
CamocrositenbHas padota (CP) 2,66 96 72
Pedepar 0,83 30 225
CaMoCTOSTENbHOE H3y4YeHue pasnenos | 1,83 66 495
JUCIUTLINHBI
Byt ©”TOrOBOrO KOHTPOJIS: 3a4€T C OLICHKOU - -

AHHOTaUMs padoyeil NPOrpaMMbl TUCHHUILINHBI
«®u3uka u xumus noaumepon» (b1.B.71B.06.01)
llenp OUCHUIUIMHBI: OBNaJeHUuEe OakajaBpaMH 3HAHUW B 00JacTH (U3MKH, XUMHUU
IIOJINMEPOB M 3HAKOMCTBO C OCHOBHBIMM MOHATUSMHU U 3aKOHOMEPHOCTSIMH, CBS3BIBAIOILIUMU
MOJIEKYJISIPHOE U HAJMOJIEKYJIIPHOE CTPOEHUE MOIUMEPOB C UX (PU3NUECKHUMH CBONCTBAMHU, a
TaK)K€ METOJAMU HUCCIIEI0BAaHUS 3TUX CBOMCTB U CTpyKTYypsl BMC.
B pesynpraTe M3yuyeHUS IMCUUIUIMHBI OOydYaromuiics mo mnporpamme OakanaBpuata
JTOJIKEH:
O6manmare cnenyromumu U npodeccrnonansubiMu (1K)  kommeTeHIMsAMU:
CHOCOOHOCTBIO MPOBOAMTH AHANIU3 ChIPbs, MATEPUAIIOB M TOTOBOU
MPOIYKIINH, OCYIIECTBIISATH OLIEHKY pe3ynbraToB anaimu3a (I1K-10);
TFOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOWCTB XMMHUYECKUX AJIEMEHTOB, COCIUHEHUIN U
MaTepualioB Ha X OCHOBE JJIS PEIICHUs 33/1a4 npodeccuoHanbHoi nesrenpHoctH ([1K-18);

TOTOBHOCTBIO n3y4daTh HAYYHO-TEXHUYECKYIO HH(OPMAIIHIO, 0TeYEeCTBEHHBII
n3apyOeKHBIN ONBIT 10 TeMaTuke uccienoBanus (I1K-20);
3namy:

OCHOBHBI€ ITOHATUS, UCIIOJIb3yEMbIE B (PU3MKE U XUMHUH MOJIUMEPOB AJIS XapaKTEPUCTUKU
CTPYKTYpBI U CBOMCTB IOJIUMEPOB;

BIIMSIHUE MOJIEKYJISIPHBIX I1ApaMETPOB, BKIIIOYAs BEJIMYMHY MOJIEKYJISIPHOM MaccChl U
MMP, Ha ¢u3ngeckue CBONCTBA MOIUMEPOB;

crieln(UKy LEIHbIX U CTYIIEHYaThIX IPOLIECCOB MOJMMEpPU3aLUH;

METOJMKM HMHCTPYMEHTAJIBHOIO MCCIEAOBAHUA H XapaKTEPUCTUKN

MOJIEKYJISIPHOM CTPYKTYphI 1 MOP(HOJIOTUH TOJIUMEPOB;

Ymems:

OIIpEEIATh OCHOBHBIE CBOMCTBA IOJIMMEPOB HAa OCHOBE M3BECTHON MOJIEKYJISIPHON
CTPYKTYpBHI;

UCII0JIb30BaTh UHCTPYMEHTAIBHBIE METO/BI aHAIN3a Ul XapaKTEPUCTUKU CTPYKTYpBI U
CBOMCTB ITOJIMMEPOB;

IPUMEHSTH IPUOOPETEHHbIE IPAKTUYECKHE HAaBbIKU B PO(PECCHOHATBHOM 1€ATEIbHOCTH
JUISL pellieHUs] KOHKPETHBIX 3a/1a4;

paboTarh ¢ IUTEpaTypoil B JaHHOW OOJACTH, B TOM YHCII€ C TOMCKOBBIMU CHUCTEMaMHU,
3HATh OCOOEHHOCTH pabOThl ¢ OMOIMOTEYHBIMU JTaHHBIMU

Braoemy:

METOJIaMU HCCIe0BaHus (PU3HMUECKUX CBOMCTB MOJIMMEPOB U MOJIMMEPHBIX KOMIIO3UTOB;

METOJJaMH CHHTE3a MOJIMMEPOB 110 LIETHOMY U CTYIIEHYaTOMY MEXaHU3MaM,;

Kpatkoe copepxanue JUCIUILTUHBI

Benenne. OCHOBHBIE TOHATHS U ONIPEAEIEHUS.

OnpeneneHne TOHATHSA IOJIUMEP, MOHOMEp, CTPYKTYPHOE ITOBTOPSIOLIEECS 3BEHO.
CriocoObl  n300paskeHUs] MOMUMEpPHBIX MoJieKya. HomeHknmatypa U kiaccupukanus
MOJIMMEPOB. TpH OCHOBHBIX OTJIMYMS TOJMMEPOB: LEMHAas CTPYKTypa, HaJW4yhe B LENU
MOBTOPSAIONINXCS 3BEHBEB WM IENMHBIX (ParMEeHTOB, HAJMYUE BBICOKOM MOJIEKYJISAPHON
Maccbl. MONEKYJIpHBIA BEC, MOJHUIUCIEPCHOCTh U MOJIEKYJISIPHO-MACCOBOE PACIPEIECICHUE
nosnMepos (MMP). Metonbel ycpenHEeHUs MOJIEKYJIApHOro Beca MnonuMepoB. [Ipumepst
MPUPOIHBIX, CHHTETHUECKUX U UCKYCCTBEHHBIX MOJIMMEPOB.

MonekynsipHOE CTPOCHHE MTOJTMMEPOB U OCOOEHHOCTH MX (DH3NUECKUX CBOMCTB.

MornekynsipHoe CTpOEHHE TIOJMMEPOB: MOHATHE KOH(UTrypaluu M KOHGOpManuu B
IIPWJIOKEHNU K MaKpOMOJIEKYJIaM, [IEpBUYHAs], BTOPHUYHAS U TPETUYHAS CTPYKTYpa OJIUMEPOB.
[Ipuumnnbl,  oOycnaBiuBaroliMe  TMOKOCTh — LENHBIX ~ MakpoMOJeKyl.  PaBHOBecHas
(TepMoaMHaAMHUYECKas) THOKOCTh MAaKPOMOJIEKYJ U 00JacTH €€ MPUMEHEHUs, TIOHATHE O



cTaTucTudeckoMm cermente (cermeHT Kyna).

OneHka rHOKOCTH MaKPOMOJIEKYJI.

Pa3mep cermeHTta, cpelHEKBaJpaTUUYHOE PACCTOSIHUE MEKIY KOHLIAMHU LEMHU, Paguyc
UHEpLUUHM, TEepCUCTeHTHAas JAiIuMHAa 1end. [HMOKOCTh IKECTKOLENHBIX MaKpOMOJIEKYJI.
Kunernueckas (MexaHu4eckasi) THOKOCTh MaKpOMOJIEKYII, SJIACTOMEPHI U IOJMMEPHBIE CTEKJIA.
KuHeTnyeckuil CErMEHT M €ro 3aBHCHUMOCTb OT CKOPOCTH MEXAHMYECKOIO BO3JCHCTBHS.
PenakcanmoHHbIE SBJIEHUSI B NOJUMEPAX, BHYTPEHHSS BA3KOCTb, IOHATHE O MEXaHUYECKOM
CETMEHTE.

Buasl noiauMepoB U Ux GU3HYECKHX COCTOSIHUM.

MHorooOpa3ue BUAOB IOJMMEPOB U NPOSIBIEHUH HUX CBOWCTB. TepMoIgacTUYHbIE
[IOJINMEpPBI, KaydyKd, BOJOKHA — pE3yJbTaT BIMSHUS HMX XUMHUYECKOH CTPYKTYpbl U
¢u3nyeckoro coctosiHusl. ['mOKoLenHble U KECTKOLIETIHbIE INOJIMMEPbI, TPEXMEPHBIE CETKH.
[TonMepsl U30JATOPHI U IPOBOJAHUKU. DJIEKTPOHHBIE U MAarHUTHBIE CBOWCTBA IOJUMEPOB C
CHCTEMON CONPSKEHHBIX JBOMHBIX CBsized. OCOOEHHOCTH aMOpP(HOr0 U KPUCTAJUINYECKOTO
COCTOSIHUSI JIMHEWHBIX MOJMMEPOB. [ TOOYIIsIpHBIE KPUCTAIIIBI MOHOJUCIIEPCHBIX TOJIUMEPOB.
IIpocTpaHcTBEHHAss OpraHu3alys M CTEPEOPETYNSPHOCTb JIMHEHHBIX MAaKpOMOJEKYJ Kak
OCHOBHO€ YCJIOBHE KpPHUCTAUIM3ALMU IOJMMEpPOB. BO3HHKHOBEHHE NEPBUYHBIX KOPOTKUX U
JUIMHHBIX ~ HUTEBUIHBIX  Jlamened  (MukpopuOpwii), o0pa3oBaHHE  IIACTHHYATBIX
MOHOKpHUCTAIIOB U c¢eponauToB. CTeneHb KpUCTAUIMYHOCTU IOJMMEPOB M METOJbI €€
onpezaeneHus. YpasHenue ABpamu. [lonmMepHble KPUCTAIUIMTHI C MOJTHOCTBIO BBITSIHYTBIMH
nernsiMi. OCOOEHHOCTH MEXaHWYECKHX CBOWCTB KPUCTALUTMYECKUX MOJIMMEPOB. Me3omMopdHbIe
COCTOSIHUSI HU3KOMOJIEKYJISIPHBIX BEILECTB, JKUAKUE U IJIACTUYECKHE KpUCTAJUIbl. AMopdHOe
cocrosiHue mnonuMepoB. CTekn000pa3HOE COCTOSHHUE NOJUMEPOB. DU3NYECKUE METOABI U
uHbopManus, noiaydyaemas Npu U3ydeHHH (ha30BBIX MEPEXOJ0B BTOPOro poja B aMOP(HBIX
nosnmMepax. [Ipupona crekinoodbpazHoro cocrosiHus B noiaumepax. CTpykTypa MaKpOMOJIEKYJ
U 00JlacTM TeMIEepaTypHbIX IEepeXoJ0B M3 CTEKI000pPa3HOI0 B  BBICOKOAJIACTMYECKOE
cocrossHMe. Temmeparypa CTEKIOBaHMS M €€ 3aBUCUMOCTb OT TEMIIEPATypHOIO pPexXHUMa
oxyaxaeHus. PaboTocnocoOHOCTh MOIMMEPOB B CTEKIOO00PAa3HOM COCTOSIHUH, TeMIleparypa
XPYIKOCTH.

BbICcOKO31aCTHYECKOE COCTOSHUE TIOJIMMEPOB.

ITpuunHbl, 00ycIaBIMBAOLIUE TPOSBICHUE BBICOKOIIACTUYECKUX CBOMCTB B MOJUMEpaXx.
TepmoanHaMuuecKkuit aHanu3 BBICOKODJIACTUYHOCTH (drnopn) u HJIeaIbHBIN
BBICOKOJIacTUYECKUI nonuMep. [Ipupona penakcanMoOHHBIX SIBIEHMM B BBICOKOIOJIMMEpPAX,
YIOpPYyroe moCJIEIEeHCTBUE U THCTEpe3UC. MexaHn4ecKue MOJENH, YYUTHIBAIOIINE IPOSBICHUE
BBICOKOJIACTUYECKUX CBOMCTB B MOJIUMEPAX.

Bsizko-Tekyuee cocTosiHME NOJIUMEPOB. PacTBOpBI MOIMMEPOB.

Bsi3ko-Tekyuee coCTOSIHME MOJIMMEPOB U MHOTYPOBHEBBI MEXaHU3M TE€YEHHUs PacIIaBOB
noyimMepoB. MexaHnyeckue U BSI3KOCTHBIE CBOMCTBA TEKYYMX MOJUMEPHBIX CHUCTEM.
OcoOeHHOCTH TE€UYEHHUsI HAIIOJHEHHBIX MOJIMMEPHBIX cucTeM. CBoOWCTBA pacTBOPOB MOJUMEPOB
KaK TEpMOJUHAMUYECKH pPABHOBECHBIX CHUCTEM. TepMOAMHAMHKA pacTBOPOB IOJIMMEPOB:
U3MEHEHHE DHTAIBIIMM M DHTPONMM IPU IEPEXOAE MOJIMMEpPAa B PACTBOP, HEHUJEATBHOCTH
pPacTBOpPOB IMOJIMMEPOB, KPUTHUECKHUE TEMIIEpaTyphbl CMEIIEHUS MOJIMMepa U PACTBOPUTEIS.
Knaccuueckass teopust pactBopoB noiaumepoB @nopu - XarruHca. Btopoil BHpuanbHbBIN
KO2(pPUIMEHT U ero cBsi3b CO CBOOOJHOM 2HEpruei. Xoporiue, mioxue u O-pacTBOpUTENH.
OTKJIOHEHUS OT KJIACCUYECKOW TEOPUH pacTBOPOB. HEMPUMEHMMOCTD KJIaCCUYECKON TEOPUH K
OIMCaHHUIO CBOWCTB pa30aBI€HHBIX PacTBOPOB MOJMMEpOB. [IoHATHE UCKITIOYEHHOTO 00beMa U
ero cBsi3b c "HaOyxaHueM" M "ckaTHeM" MOJUMEPHBIX KIyOKOB B pacTBopax. da3zoBble
paBHOBECHsSI B pPacTBOpax NOJHMMEPOB. BiusHME >XECTKOCTM MAaKpOMOJEKYJI Ha IIpoLecce
pazzaenenus (a3, BOSHUKHOBEHHUE KHUIKOKPUCTATMYECKON OpraHU3allii MaKpOMOJIEKYI.

CryneHuaTsle polecchl 00pa3oBaHUs MAKPOMOJIEKYI.

[lpyHIMNUANBHBl  pa3aUuMs TPOLECCOB CHHTE3a IOJMMEPOB IO IENHOMY U
cTyneHyatroMy MmexaHuzmMaMm. OCOOEHHOCTH CTYNEHYAThIX IPOLECCOB MOJIMMEpHU3alUUd U
CHUHTE3 TreTepolenHbIX MnonuMepoB. CTeneHb 3aBEpIICHHOCTH pEakluu U €€ BIMSHHE Ha
MOJIEKYJISIPHYIO Maccy MOJIMMEPOB B CTYNEHYAThIX Ipoueccax OCHOBHBIE KJIACCHI MOJIMMEPOB,
MOJIy4aeMbIX CTYNEHUYaTOW MOJUMEpU3alMel, MEXIENHOW M BHYTPHUIEMHOW OOMEH M ero
BiausiHue Ha MMP. BnusHue u30bITKa peareHTOB M MOHO(DYHKIIMOHANBHBIX J100aBOK Ha
MOJICKYJISIPHYIO Maccy HojiuMepa. TpexmepHas monuMepu3anus U MOIU(PUIMPOBAHHOE
ypaBHenue Kaposepca, ¢ynkuus MMP  nmns  ciydas  HenMHEHHOW — CTyNEHYaToM
noJInMepu3anuu. PaBHOBeCHas MONIMMEPHU3aLUs B 3aKPBITBIX U OTKPBITBIX CHCTEMaX, BIUSHUE



OCTaTOYHOT0 MOOOYHOTO MPOYKTa peakliy Ha MOJIEKYJIIPHYIO Maccy mojaumepa. MexaHu3Mbl
peakuuil CTyIeHYaTou nojauMepu3anui. MeToapl MpoBEAEHUs MOIMMEPHU3ALMN B PACILIaBE U
pactBope, ocobeHHOCTH Mex(a3zHoi nonumepusanuu. IloauMepsl, moayyaeMble MO peaKiusIM
CTYNEHYaTON MOJUMEPHU3ALIH.

AKTHBHBIE LEHTpPHl B IIEHHOM IIOJMMEpHU3AlMM  BUHWIOBBIX  MOHOMEPOB,
MHUIUUPOBAHUE, POCT U OOpHIB 1erneil. OCHOBHbIE KWHETHUECKHE YPAaBHEHHUS, OMHCHIBAIOIINE
MIPOLIECCHI TIPU CBOOOTHO-PAIUKAIEHON, KATHOHHON, aHMOHHOM, aHHOHHO-KOOPIMHAITMOHHOMN
MOJIMMEPHU3ALMN U METATE3UCHOW MOJUMEpU3aALMU. BiusHuE COOTHOLIEHUS CKOPOCTEN pocTa
u oOpbIBa Ha BEIWYMHY MOJICKYJSPHOM Macchl u xapakrep MMP, Ge300pbiBHas 1iemnHas
nonumepuszanusa. CTEepeoKOHTPOIb U CTEPEOPETYINPOBAHNE B IPOLIECCAX KOOPAMHALMOHHOMN
noJuMepu3anuio. TepMoauHamMuka noaumepusauu. OO1e NPUHLIUIIBL

3HaueHHEe TEPMOAMHAMUYECKHX I1apaMeTpOB M MojauMmepusauus. BuusHue crtpoeHus
HCXOJHOIO MOHOMEpa Ha €ro ClocoOHOCTb K IMOJMMEpPU3alUU. DHEPruu CBSI3€H U TEIIOThI
MOJIMMEPU3ALMNA MOHOMEPOB, COJEPKAILINUX TBOMHBIE U TPOUHBIC CBSI3U. DHTAIbIIUS, SHTPOIIHS
u osHeprus [mObOca B mporeccax monuMepusanuu aiakeHoB. OOmee paccMOTpeHue
CIIOCOOHOCTH MOHOMEPOB K MOJMMEpHU3allMM Ha OCHOBE 3HAYEHUI TEPMOIMHAMHYECKUX
napaMmerpoB. TepMOAMHAMMUYECKHUH 3alpeT Ha IOJIMMEPU3aLUI0 HEKOTOPBIX MOHOMEDOB.
Binusaue 3amectuteneld mpu JIBOWHOM CBSI3M HAa MOJMMEpU3alMio ankeHoB. [lonsatue o
BEpXHEH W HWKHEH IIPEeNeIbHOM TeMIlepaType IOIMMEPU3alNUN, TEPMOJMHAMMYECKAs U
KHHETUYeCcKass HeCTaOWIbHOCTh ToiduMepoB. [lonnMepu3anuoHHO-AETONINMEPU3AMOHHOE
paBHOBECHE U METOJbl OINpEAENeHUs] TEPMOJMHAMUYECKUX BEIMYMH. TepMoauHaMuKa
MOJIMMEPH3AIUHN C PACKPHITHEM IIMKJIa JJTAKTAMOB, JIAKTOHOB, MPOCTHIX LHUKIUYECKUX dPHUPOB,
nukiIonapaguHOB. MeTaTe3ucHas IOJMMEpU3alusl [HUKIO0Ne()UHOB W LHUKIOJUEHOB C
packpbeiTieM 1uWKiIa. PaBHOBecHas noyiMMepu3alusi LUKIONEHTeHa MexaHu3M aHUOHHOU
MOJINMEPU3alMM  JIAKTaMOB, JIAKTOHOB, D3IMOKCUJOB U IMKJIOCWIOKCaHOB. KarnonHas
MOJIMMEpH3aIsl JTaKTOHOB M MHBIX KUCIOpoAcoAepx amux nukioB. [Tonmmopranodocdazensr,
IIOJINMEpPHAsI cepa U CEJIEH.

Ob111ee paccMOTpeHHE LEMHOM COMONIUMEPHU3alUU.

Tunsl comomuMepoB — CTAaTUCTUYECKHE, Yepeaylouluecs, OJIOK- U TMPUBUTHIC
COMOJIMMEPBL. YpaBHEHHUS 3aBUCUMOCTM COCTaBa COINOJMMEpa OT MCXOAHOM CMecu
comoHomepoB (Yomi, Yomnunr). OTHOcUTEIbHBIE aKTMBHOCTH MOHOMEPOB B IpoIleccax
cornoiuMepu3auuu. TUIbl COMONIMMEPU3aLMOHHBIX MPOLECCOB — HJIealbHasl, Yepeayrolascs,
MUKpoOsiouHas. VM3MeHeHHe cocTaBa COINMOJUMEPOB BO BPEMEHM NPU Pa3IMYHBIX CTENEHSX
KOHBepcuH. Pe3oHaHCHBIE W TOJNsIpHBIE 3(PQEKTHl W WX PONb MPHU cormonumepusanun. Q—e
CXE€Ma U SMIIMPUYECKHE TOIXO/bI K OLICHKE aKTUBHOCTH COMOHOMEpOB. KaTnoHHasA, aHNOHHAs
U KOOpAMHALIMOHHAs COMOJUMEpPU3AlMsl aJKEHOBBIX M JUEHOBBIX MOHOMEPOB U  HX
IIPUMEHEHHE Ha NpakTHUKE. MeToapl  ONpeneneHus: OTHOCUTENBHBIX — aKTUBHOCTEH
COMOHOMEpOB.

TepMOCTOMKOCTh MOJMMEPOB U BO3JACWUCTBHE arpecCUBHBIX Cpel M aTMOC(HEpHBIX
BO3JICUUYTBHM.

Mertoabl onpeneneHus TEPMOCTOMKOCTU. [IoHsATHE O TEMIOCTOMKOCTH MOJMMEPOB M
MeToJibl ee oneHKU. TemnocroiikocTs o Maptency (50 kr/cm2), AsTM D648 (18,5 kr/cm2),
Buka (5 kr/cm2), temmneparypa pasmsirdenust (nedopmarms Oe3 Harpysku), Temiieparypa
nepexosa B BA3KOTEKydee COCTOSHHE WM TeMmIeparypa IuiaBieHus. BoszneiictBue
HEOPraHMYECKUX arpeCCUBHBIX >KMJKOCTEH, TaKMX KaK KHUCJIOTHl M WIEJIOYM HA IOJIUMEPHI
YTJIEBOJIOPOJOB  (KapOOIETTHbIE TIOJUMEPhI). XHWMHUUYECKOE COMPOTHUBIICHHE KapOOIEITHBIX
[IOJINMEPOB C HACBIIICHHOW M HEHACBHIIEHHOW YIVIEPOJHOM ILIENbIO, POJb OKUCIMTEIbHBIX
peakuuil ¢ yqactueM arMoc(heporo KuciopoJa Ha XUMHUYECKYI0 CTOMKOCTh TaKHX MOJIHMMEPOB.
Peakuum oTmieruieHuss MajblX MOJIEKYJ OT OCHOBHBIX IOJMMEPHBIX LENel MoJ JeHCTBHEM
areHToOB KHCJIOTO U IEJI0YHOro XapakTtepa. JleruaporaaouiupoBaHre MOJMBUHUITAIOTEHUI0B
(ITBX, monuBMHWINAECH(TOPHUI), TUAPOIU3 MOJUBUHUIIAIIETATa — METO/IbI MOJYYSHHSI HOBBIX
MOJIMMEPOB C TIOBBIIIEHHOW XWMHUYECKOW CTOMKOCTBIO (compoTuBieHUEM). BosznelicTBue
HEOPraHMYECKUX AarpecCUBHBIX KHUAKOCTEH, TaKMX KaK KHMCIOTHI M IIEJIOYM Ha IOJUMEPSI,
CoJiep’Kalllle B OCHOBHBIX IIEMSX IETepOaTOMBbl KHCIOpPOJAA, a30Ta M cepbl (reTepolenHble
MOJUMEpPHI), TaKHe Kak MOJUA(PHPBL, IOJUAMMJBI, IOJUYpPETaHbl, IOJUKAPOOHATHI,
NOJMUCYNIb(OHBI, MOTUUMUIBL. XHUMHYECKOE COINPOTHUBICHUE TE€TEPOLENHbIX IOJINMEPOB
MPOTEKAHNUIO KOPPO3HOHHBIX MPOLECCOB C YYaCTUEM BOJbl, CIUPTOB, aMMHUAKa, ra3000pa3HOro
HCl u wmHBIX arpeccMBHBIX ra3000pa3HBIX M JKUJAKHX peareHToB. [lajeHue MpOYHOCTHBIX
XapaKTePUCTHK TAKUX MOJUMEPOM MOCJe JIUTEIBHOIO BO3ACHCTBUSI OJOOHBIX BEIIECTB.



3amuTa MOJMMEPOB OT JACCTPYKIIMHM B YCIOBHUSX JIKCIUTyaTallMM OT aTMOC(EpPHBIX U HHBIX
BO3JICUCTBUI.
O0BeM y4eOHONW AMCIIMININHEL

Buib! yueGHOM paGoTI B 3aueTHBIX B akanewm. B acTpos.
CIMHULIAX gacax gacax

O0masi TpPyA0eMKOCTh HCUMILIMHBI 10|
yqu:;HOMy nljf;nny o 3 108 81
AyIUTOPHBIE 3aHSITHS: 1,33 48 36

Jlexuuu (JIek) 0,89 32 24

[Ipaktuueckue 3ausarus (I13) 0,44 16 12
CamocrosiTesibHas padora (CP): 1,67 60 45
KoHTakTHas caMocTosITeNbHas paboTa 0,4 0,15
CaMOCTOSTeIbHOE H3yUYSHUE PA3/ICIIOB 59,6 447
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM

AHHOTauMs padoveid MPOrpaMMbl 1M CIIUTIIIAHBI
«Jlakokpacounsnie noxkpbiTus» (b1.B./1B.06.02)

Lenp IUCUMIUIMHBL: CO3/IaHUE Yy CTYIACHTOB HEOOXOIUMOHN TeopeThuueckor Oas3pl U
MPAKTUYECKUX HABBIKOB JUIS HCIIOJNb30BAaHHUS JIAKOKPACOUHBIX MAaTepHalioB, CIOCOOOB
HaHeceHus JIKII, MeTo10B uCIIbITaHUM JTAKOKPACOYHBIX MATEPUATIOB.

B pesymbraTe wW3ydeHUs AMCHUILIMHBI OOYYAIONIUKCS TO TporpamMme OakaaBpuaTa
JIOJKEH:

Ob6nagare cienyromumu — npodeccuoHanbabiMu  (ITK)  koMreTeHIMSAMMY:

CIIOCOOHOCTBIO MPOBOAUTH AHATU3 ChIPhs, MATEPUAJIOB U TOTOBOM

MPOIYKIINH, OCYIIECTBIISATH OLIEHKY pe3ynbraToB anaimu3a (I1K-10);

- TOTOBHOCTBIO MCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKUX DJIEMEHTOB, COCAMHEHUN U
MaTepUaJIOB Ha UX OCHOBE JUTS PEIIeHUs 3a1a4 nmpodeccuoHanbHoi nesrensaoctr (ITK-18);

-TOTOBHOCTBIO HW3y4aTh HAYYHO-TEXHUYECKYI0 HH(POpPMAIMIO, OTCUYECTBCHHBIM U
3apyOeKHBIN ONBIT Mo TeMaTuke uccienosanus (I1K-20);

3namo:

-aCCOPTUMEHT U CHCTEMBI JIJAKOKPACOUYHBIX MOKPBITHH, TPUMEHSEMBIX JIJIS 3alUTHI OT
KOPPO3UHU B XUMHYECKUX IMPOU3BOJICTBAX;

-HOPMHUPOBAHHE PACX0/1a JTAKOKPACOUHBIX MAaTEPUAIIOB;

-TUIOBBIE arperaTbl KOMIJIEKCHBIX OKPACOYHBIX JINHUM;

-TpeOOBaHUs TEXHUKHU OE30MAaCHOCTH, MOKAPHOW 0e30MacHOCTH U MPOU3BOJICTBEHHOU
CaHUTAPHUH JJISI OKPACOUHBIX 1IEXOB U KPACKOIIPUTOTOBUTEIBHBIX OT/ICIICHUI;

Ymemy:

-BBIOPATh MOKPHITHS B 3aBUCUMOCTH OT YCJIIOBUM DKCILTyaTallHH;

-paccuuTaTh  SKOHOMHYECKYIO  A3(P(EKTUBHOCTh  MPUMEHEHUS  JIAKOKPACOYHBIX
MaTepHuasos;

Braoemy:

-CTaH/JapTU30BAaHHBIMH  METOJAMH  HWCIBITAHUN  JIAKOKPACOYHBIX  MaTepUalioB U
MTOKPBITH;

-CpPaBHUTEJIBHOU OIIEHKOM METOJIOB HAHECEHUS JJAKOKPACOYHBIX MOKPBITUH.

2. Kpatkoe conepxanue TuciuIuinHel 1.BBenenne

O0bexT nzydenus. Llenn u 3agaun Kypca «J1aKOKpPacOYHBIE TOKPBITHS

OO6m1ast XxapaKTeprUCTHUKA 3aIUTHBIX MTOJIMMEPHBIX TOKPBITHIA.

O6mas XapaKTEePUCTUKA MTOJIUMEPOB, HCITOJTh3YEMBIX TUTSt MOJTYdSHUS
MIPOTUBOKOPPO3UOHHBIX 3AIIUTHBIX MOKPHITHI. OCOOEHHOCTH (UBUKO-XUMHUYECKUX CBOWUCTB U
CTPYKTYPBI TIPOTHBOKOPPO3HOHHBIX MOIHUMEPOB. OCHOBHBIE METOJIbI TOTYYEHHUST TOKPBITUH.
Jlakokpacounble MOKpbITUA. [lopomikoBeie HOKpbITUS. MacTUuHbIE MOKpPBITUA. JIHCTOBBIE
MTOKPBITHS 1 TYMMHPOBKH

MexaHu3MBI 3aIUTHOTO JEHCTBUS U UEIU IPUMEHEHHUSI TOKPBITH.

bazoBbie (puznKo-XUMHUUECKHE TPOIIECCHI, onpeaesionue 3hPeKTUBHOCTD 3aIUTHOTO



JNEUCTBUA TOKpBITHM. MacconepeHoc B TOJMMEpPHBIX Marepuanax. I[lopucrtocte wu
BO3MOXKHOCTh (pa3zoBoro mepeHoca. Juddysuonnsiii mnepeHoc. CopOuus arpecCHUBHBIX
KOMITOHCHTOB M Ha0yXaHHE MOKPBITUSA. BO3MOKHOCTH pean3aiuy CEJIEKTHBHOTO MEPEeHOoca.
OU3UKO-MEXaHUYECKasT YCTOMYMBOCTh MOKPHITUNA. BHYTpeHHUE HampsHKEHUsS B MOKPBITHSX.
YCTOWUMBOCT, TIPU  BHEIIHUX BO3JACUCTBUAX. POJb aare3MOHHOTO B3aMMOJCWUCTBUS B
MEXaHUYECKOW YCTOMYMBOCTH MOKpPBITUM. [lporecchl aerpamaiuym MOKPBITUH W pPa3BUTHS
KOPPO3HOHHBIX MTOPAKEHUN

CrpykTypa, CBOWCTBA K COBPEMEHHbIE TEHJICHUWU IPU CO3IaHUH COBPEMEHHBIX
3aIIUTHBIX TOKPBITUI

OcHoBHbIE (PYHKIIMOHAJIBHBIE 30HBI MOKPBITHI. MHOrOCIOMHbIE MOKPBITUS KaK OCHOBA
CO3JIaHMsI BBICOKOA((PEKTUBHBIX MOKpHITUH. Mcnonbp3oBanue 3pQexra MHOTOCIOWHOCTH IS
CHWKEHUS IPOHUIIAEMOCTH NOKPBHITUA. MexaHudeckass yCTOWYMBOCTb KOMITO3UIIMOHHBIX
ITOKPBITUH.

ObecrieyeHre yCTOMYMBOCTH aAre3MOHHOrO coenuHeHUsl. OCHOBHbBIC TUIBI U MPUMEPHI
MPAKTUYECKOT0 TPUMEHEHHUs 3alllUTHBIX TOJUMEPHBIX NOKpbITUHA. HoBBIE HampaBieHUs

COBCPUICHCTBOBAHUSA ITOJIUMEPHBIX HOKpBITI/Iﬁ IJI1 arp€CCUBHBIX CPEL.

0O0beM y4eOHOU TUCHUIUINHBI

B o B 3ageTHBIX B akamem. B acTpos.
uabl y4eOHOU pabOThI
eINHUIAX qacax qacax
00
masi TPYA0eMKOCTh JUCHHIUVIAHBI IO 3 108 81
Y4eOHOMY IIaHy
AyIUTOPHBIE 3aHITHS: 1,33 48 36
Jlexuu (JIek) 0,89 32 24
[Tpaktuueckue 3ansatus (I13) 0,44 16 12
CamocrositeabHasi padora (CP): 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,15
CaMOCTOSTETbHOE H3yUCHUE Pa3/ICIIOB 59,6 447
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM
AHHOTAHUA padouei NPOorpamMmmbl JUCHUIIIMHBI

“MarepuajioBeJleHHe B TEXHOJIOTuM 3amMThI 0T Koppo3uu” (b1.B./[B.07.01)

Henn aucuMmiavHbl: OpUOOpEeTeHHe CTYAEHTaMM 3HAHWH, HEOOXOAMMBIX  JUIs
CaMOCTOSITENTFHOTO ~ PEUICHHS BOMPOCOB, CBS3aHHBIX C BBIOOPOM MaTE€pPHAJIOB IS
000pYyJOBaHUS U KOHCTPYKLUMH XUMHMKO-TEXHOJOIMUYECKHX IPOLIECCOB C YYETOM YCIOBUH
AKCILTyaTaIiH, a TAKKe SKOHOMUYECKHX M SKOJIOTHIECKUX (DaKTOPOB.

B pesynpraTe M3yueHHS IMCUUIUIMHBI OOydYarouuiics mo nporpamme OakanaBpuara
JIOJKEH:

Ob6nanats ciaenyroummu npogpeccuonanbHbiMu (I1K) komnereHusIMH:

-CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUs IpH pa3paboTke
TEXHOJIOTUYECKHAX TIPOIIECCOB; BBHIOMPATh TEXHHYECKHE CPEICTBA M TEXHOJOTHH C y4ETOM
9KOJIOTMYECKUX NocieaAcTBri ux npumeHenus (I[1K-4);

TOTOBHOCTBIO MPOBOJIUTH CTaHAAPTHBIE U CePTU(UKAMOHHBIE UCTIBITAHUS MaTepHAaJIOB,
u3zenuil u Texnosoruueckux mporeccon (IIK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOIMCTB XMMHYECKHUX DJIEMEHTOB, COCIMHEHMN U
MaTepualioB Ha X OCHOBE JIJIS PEIICHUS 3a71a4 mpodeccruoHanbHoil nesrensHocTh (ITK-18).

3namo:

KJacCU(UKALUIO, CTPYKTYPY, COCTaB H CBOICTBa MaTepUaoB,
HCIOJIb3YEMBbIX, B YACTHOCTH, B TEXHOJIOTHSIX 3alIUTHI OT KOPPO3UU;
MapKUpOBKY MaTepHaJioB [0 POCCUHCKUM M  MEXKIYHApOJIHBIM CTaHJapTam,

HCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJIOTUAX 3aIIUTHI OT KOPPO3HH;
MIPUHLUIIBI U METObI 3ALLUTHI OT KOPPO3UU;
OCHOBHBIE KOHCTPYKLIHOHHBIE H (GyHKLIMOHATBHBIE  MaTEepHabl,
IIPUMEHSAEMBIEC BXUMUYECKON TEXHOJIOTUU U XUMUYECKOM alnapaTOCTPOCHUH.



Ymemn:

aHAIM3UPOBATh (U3UKO-XMMHUYECKHE W MEXAHWYECKHE CBOWCTBA MATEPUANIOB, HX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTD;

paIMoHaIbHO MOA00paTh KOHCTPYKITMOHHBIM MaTepHall i XUMHUKO-TEXHOJIOTHUYECKOTO
mporecca (peakTopa, ammapara, MallMHbBI) C YY4E€TOM METOOB 3alllUThl OT BO3MOXXKHOTO
BO3JICUCTBUS TEXHOJIOTUYECKOM CpeJibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MaTepUaIbl;

Braoemy:
MPOCTEUILIMMU ONEepalMsIMU  ONPEIEICHUS CBOMCTB MaTepUAIIOB,
HCIIOJIBb3YEMBIX, BYACTHOCTH, B TEXHOJIOTHSX 3AILUTHI OT KOPPO3HUHU.

Kparkoe copepxanue qucumiiiael Beenenue

MartepuanoBeqeHue Kak Hayka: LeJdH, 3aJadyd U 3HadeHue IucHUIUIMHBL OOmme
TpeOOBaHUs, MPEIBSBIIIEMbIE K MaTepUaiaM B 3aBUCUMOCTH OT YCJIOBHM HCIOJIB30BAHUS MU
sKciutyaTanuu. Pa3Butrne Hayku o martepuanax. Ponb pycCKMX y4YEHBIX B Pa3BUTHH HAyKHU.
JlocTiwkeHust B 00JacTH  CO3JaHMS HOBBIX  MAaTEpUANOB, TEXHUKO-3KOHOMHYECKas
3¢ (HEeKTUBHOCT, WX MPUMEHEHHs. 3HAu€HHWE MaTepUaloB B  PAa3BUTUU  XUMHKO-
TEXHOJIOTUYECKUX MPOIIECCOB U 00ECTIeYeHNH MX 0€30IacHOCTH.

Mopynsb 1. ®U3UMKO-XUMHUUECKUE OCHOBBI MATEPUATIOBEACHUS

OCHOBHBIE TIOHATUSA O CTPOCHUM, CTPYKTYpE€ M CBOMCTBaX MaTepHalioB. MeTosl
M3y4YEHUs CTPYKTYPbI U CBOMCTB MAaTE€pPUAJIOB.

Crtpoenue marepuanioB. OCHOBHBIE THIBI KpUCTANIMYecKuX pemeTok. Knaccudukarus
KPUCTAJJIOB IO THUIAaM CBSI3U. AHU30TPONMS CBOMCTB KpUCTAUIOB. CTpOoEHHE pealbHBIX
KpuctaiioB. JleQekThl pealbHbIX KPUCTAIJIOB U WX BIUSHUE Ha CBOWCTBA METAJUIOB U
crutaBoB. CBoiicTBa nucnokauuid. Kpucrammmsanus MetamioB U crjiaBoB. CaMoOINpou3BOJIbHAsS
Kpuctamnu3anus.  HecamompousBonbHas — Kpuctaimusanus.  AMopdHBIE  MaTepualbl.
AnnorponuyecKkue NpeBpaleHNs METAIIIOB.

CaoiictBa matepuaiioB. [loka3arenu cBoiicTB. Kimaccudukarnus cBoiicTB. MexaHU4YeCKHE,
¢busnveckne, XUMHUECKUE, HKCIUTyaTAllMOHHBIE M TEXHOJIOTUYECKHE CBOWCTBA MaTEpPHAJIOB.
[lokazaTenn MeXaHMYECKUX CBOWMCTB, OIpEAENsieMble IpPU CTATUYECKUX HCIBITAaHUAX Ha
pacTsbkeHne W w3ruO. MeToapl ompeneneHus TBEpAOCTH MatepuanoB. [lokazartenn
MEXaHUYECKUX CBOICTB, ONpEIEIsiEeMbIe IPU JUHAMUYECKUX U LIMKINYECKUX UCTIBITAHUSIX.

OcHOBBI TeOpuM CILIaBOB. JlnarpaMMbl COCTOSIHMSI CIUIaBOB. TE€PMMHBI U OIPEICIICHUS.
JuarpaMmbl — «COCTaB-CBOMCTBO». (Da30BbIil COCTAaB CIIAaBOB. 3aBUCHUMOCTb MEXIY
CBOMCTBaMH CIUIaBOB U TUNOM Auarpammbl coctostuus. [Ipasuno H.C. Kypnakoga.

Monyib 2. MeTtannn4eckue MaTepuasl

Xene3o u crumaBsl Ha ero ocHoBe. Cranu M 4yryHsl. JKene30yriiepoJucTsie CIIIaBBI.
CTpyKTypbl  CIJIaBOB  JK€Jl€30-yrjiaepoA. JluarpaMMbl — COCTOSIHUSL — KEJI€30-1IEMEHTHT.
KomnoneHTsl, a3bl 1 CTpyKTYpHBIE COCTaBIISIONIIME CTanel U OeNbIX UyTyHOB.

KoHCTpyKIIMOHHBIE METAININYECKHE MAaTEpUaIbl. Y TJIEPOAUCTBIC U JISTUPOBAHHBIEC CTAJIN.
Knaccudukanus craneil, onpeaeneHne MOHATUS KadecTBa CTadM (TpeOOBaHMS K KadyecTBY).
Bnusinue yriaeposaa v HOCTOSIHHBIX (TEXHOJIOTMYECKUX ) MPUMECE Ha Ka4eCTBO CTajIH, METObI
yAy4IlIeHUs KadyecTBa CTajdM (NOBBIIIEHHME €€ KOHCTPYKLMOHHOM mpo4yHOCTH). BnusHue
JIETUPYIOLIMX AIEMEHTOB Ha CBOMCTBA cTanu. KoHCTpykunoHHbIE cTanu. THCTpyMeHTanbHbIE
craimu. Knaccudukanus yriepoancTsX U JETUPOBaHHbIX cTaleil. MapkupoBka ctaneit UyryHsl
U TBep/bie cruiaBbl. CBOMCTBA M Ha3HaueHHE uyryHa. [Ipornecc rpaduruzanuu. YyryHsl cepeie,
Oesble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOMCTBA, 00JIaCTh MPUMEHEHHS, MApPKHPOBKA.

Tepmuueckas oOpaborka. Teopust U mpakTUKa TEPMHUYECKON UM XHMHUKO-TEPMUYECKOM
00paboTKM METaJUIOB U CIUIaBOB. [Ipuposa, MEXaHU3M U YCIOBHUS MPOTEKAHHs CTPYKTYPHBIX
npeBpanieHnii B ctainu. Buasr Tepmuyeckoit 06padotku cranu: omkur I u 11 pona, momHbrit u
HEMNOJIHBIM OTKWUI, HOpMaJIM3alMs, 3aKalKa, OTIYCK. 3aKaJlMBaeMOCTb M INPOKAIMBAEMOCTh
ctanedl. BiusHue tepmuyeckoil o0paboOTKM Ha MexaHH4YecKHue cBoicTBa ctanu. dusmueckue
OCHOBBI XHMHKO-TEpMUYECKOH 00paboTku. uddy3noHHOe HaChIIEHHE MOBEPXHOCTH CTaU
HeMeTallaMu. Buabl u cnocoObl 1nemeHTauuu. AszoTupoBaHue crand. Jduddysnonnas
MeTajuin3anus. MloHHast XUMHUKO-TepMHUecKast 00padoTka.

[{BeTHBIE MeTaIIBI U CIIaBbl HAa MX OcHOBe. OOImIasi XapaKTepuCTHKa U Ki1acCu(UKaIus
MeIHBIX cryiaBoB. JlaTyHu, OpOH3bI, MeIHO-HUKENeBble cIuIaBbl. OOIIas XapaKTepHCTUKA
AIIFOMUHHEBBIX CIUIaBOB. JleopMupyemblie aItOMUHUEBbIE CIUIABbI, JIUTEHHbIE ATIOMUHHEBBIE
criaBel. O0IIas XapakTepUCTHKA MAarHUEBBIX CIUIABOB. JleopMupyeMble MarHueBbI€ CIUIABBI.
JIuteliHbIe MarHWeBbIE CIUIABBl. THTaH W CILIAaBbl HA OCHOBE THUTaHA. BiusHue nermpyrommx
AJIEMEHTOB Ha CTPYKTYPY U CBOMCTBA TUTAHOBBIX CILUIaBOB. bepuiuinii U CruiaBbl Ha €ro



ocHOBe. TyroriaBkue METaUIbl U CIIJIaBbl HA UX OCHOBE.

[TopomuikoBble MeTaIIMUECKUE MaTepuanbl. Marepuaiabl ¢ OCOOBIMH 3JIEKTPUUYECKUMU
CBOWCTBaMH.

Moaynb 3. [IpuHIUIIBI 1 METOIBI 3AIIUTHI OT KOPPO3HUH.

[TpuHIMIIBI ¥ METOABI 3aIUTHI OT KOppo3uu. Koppo3MOHHOCTOMKHE METAUIMYECKUE U
HEMETAJUIMYECKUE MaTepuaibl. MeTroabl 3aluThl MallMH M allapaToB XHUMHYECKHUX
IIPOU3BOJICTB OT KOPPO3UH.

Monayns 4. HemeTraminyeckue MaTeprabl

Matepuansl Ha OCHOBE BBICOKOMOJEKYJSPHBIX coequHeHui. CTpoeHHe U CBOWCTBa
nonumepoB. TepMopeakTHBHbIE U TEPMOIUIACTUYHbIE MoauMepbl. CTpoeHHME M CBOWCTBA
mwactMacc.  OCHOBHBbIE  PAa3sHOBUIHOCTH IPOMBINUIEHHBIX IOJMMEPOB M  ILIacTMacc.
["a30HanoJIHEHHBIE TIACTMACCHI.

Oco0OeHHOCTH CTpPOEHHS, CBOWCTBA PE3MHOBBIX MaTepuaioB. Pe3unsl o0iero
Ha3HAYEHUS, CIIEUAJIbHBIE PE3UHBI U 00JIACTH UX IIPUMEHEHUS.

Jlaxoxpacounbie MaTepuainsl (JIKM). OcnoBuble Buabl JIKM. Kpacku, j1aku, rpyHTOBKa,
LINATJICBKA.

Kepamnueckue wmatepuanbl. KOHCTpyKIIMOHHAsi, WHCTPYMEHTaJIbHas WU TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kraccudukamus crekos 1Mo Ha3HAYCHHIO M OOJIACTH
npumenenus. Curasmibl. ['padur. Acbect. CoiicTBa 1 061aCTH TPUMEHEHHUSL.

Cma3ouHble Macia, INIACTUYECKUE CMa3KH, TBEP/bIE CMa30uHble MaTepuaibl. CMa30uHo-
OXJIQXKIAFOIINE KUIKOCTH.

JIpeBecHble KOHCTPYKLIMOHHBIE MATEPUAJIbI.

AHTU(GPHUKIMOHHBIE METAJUNINYECKUE U HEMETAIITNYECKHE MaTEePUAIIbL.

Kommnosunmonnsie marepuansl (KM). OOmas xapakTepucTUKa KOMITO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouennele KM, cnoucteie KM, Bonoknucteie KM.
Komno3unuonnsle Marepuanbl Ha METAUIMYECKOW M HemeTaimyeckod ocHoBe. CAII
(crieyueHHBIE ~ ATIOMUHUEBBIE  MOPOILIKH). ApPMHpPOBaHHBIE IIOJIMMEPHBIE  MaTepHalbl.
Kepamnueckne KOMIO3ULMOHHBIE MATEpUAbl. Y TIIEPOAHbIE KOMIIO3UIIMOHHBIE MAaTEPHAIIBI.

[loHsATHS 0 HAHOTEXHOJIOTUSIX, HAaHOMaTepHuaiax. [ [puMeHeHne B MpOMBIILIIEHHOCTH.

BnusiHue o00nyueHUss Ha CTPYKTypy, MEXaHHYECKHME CBOMCTBA M KOPPO3UOHHYIO
CTOMKOCTh MaTepuaioB. PaanalluOHHOCTOWKUE CTAJIA U CIJIABBI.

[ToHsATHS 0 HAHOTEXHOJIOTUSIX, HAHOMaTepHuaiax. [ [puMeHeHne B MpOMBIIIIIEHHOCTH.

Bnusinue o00OnyueHUss Ha CTPYKTypy, MEXaHHYECKHE CBOMCTBA M KOPPO3UOHHYIO
CTOMKOCTh MaTepHaJIOB. PalnalluOHHOCTOMKNE CTaIN U CIUIABBL.

Monaynb 5. DKOHOMHYECKH 0OOCHOBAaHHBIN BHIOOP MaTEpUAIOB.

Bb100p KOHCTPYKIIMOHHBIX MaTepHANIOB i KOHKPETHOI'O TEXHOJIOTHYECKOI0 Mpoliecca.
Kpurepun wu anroputM BbIOOpa KOHCTPYKIMOHHBIX MaTepuanoB. I[Ipunnmmna BbiOOpa
MaTEpUaJIOB I IPOLECCOB, NPOTEKAIOIIUX B YCIOBUAX KOPPO3MOHHOTO BO3JECHCTBUS.
DKOJIOTHYECKHE U SKOHOMMUYECKHE aclEeKThl MATEPUAIIOBEACHMSI M 3alllUThl MaTepUaioB OT
KOppO3HH.

O6beM yueOHON TUCIUTUTHHBI

. B 3auernsix | B akagem. | B acTpon.
Bunbl yueOHOM pabOThI
eIUHHUIIaX yacax yacax

O0masi TpPya0eMKOCTh JMCHUILUIMHBI IO
y'-lelgHOMy Hi};ﬂny o 8 288 216
AyAUTOPHBbIE 3aHATHS: 2,67 96 72

Jlexuu (JIek) 0,89 32 24

[Tpaktuueckue 3anstus (I13) 0,89 32 24

Jlabopatopusbie padoTs (JIP) 0,89 32 24
CamocrosiTesibHas padora (CP): 4,33 156 117
Buja koHTpOJISi: IK3aMeH 1 36 27
KonTtakTHast paboTa — IPOMEKyTOYHAsl aTTECTALUs 0,4 0,3
[ToaroroBka K sK3aMEHY 35,6 26,7




AHHOTanuA padoyeil MporpaMMbl JHCIATIIAHbBI
«CtpykTypa Meta/uioB 1 ciiiapos» (b1.B./1B.07.02)

enp mucHUMIMHBI - GOPMUPOBAHUE y CTYJCHTOB HEOOXOJMMOI TEOpeTHYecKOl Oa3bl
10 IpUHLMIAM 00pa3oBaHus (a3 B METaJlIax U CIUIaBaX U O COBPEMEHHBIX METOJaxX ONUCAHMS
X YCTOWYMBOCTH, @ TaKXke CIOCO0ax OmpeleNeHHs] KPUCTAUIMYECKUX CTPYKTYP YHCTBIX
METAJIJIOB, TBEPABIX PACTBOPOB U IIPOMEKYTOUYHBIX COCUHEHHUMN.

B pesynbraTe m3ydeHus IUCLMIUIMHBI OOydarolIMHCsA IO Iporpamme OakajnaBpuaTa
JOJDKEH:

Ob6nanare cnenyronmmu npodeccuonanbapiMu (1K) KomneTeHmmsIMu:

-CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUs IpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BHIOMPATH TEXHUYECKHE CPEICTBA M TEXHOJOIMU C YYETOM
IKOJIOTMYECKUX NocieAcTBHi ux npuMeHenus (I[1K-4);

-TOTOBHOCTBIO IIPOBOJIUTH CTAaHAAPTHBIE M CEPTU(PUKAIMOHHBIC HCIIBITAHUS MaTePHAJIOB,
U3/ ¥ TexHoornyeckux mnpouecco (I1K-17);

-TOTOBHOCTBIO HCIIOJI30BaTh 3HAHME CBOMCTB XMMHMUYECKHUX JJIEMEHTOB, COCIUHEHUN U
MaTepUaJIOB Ha UX OCHOBE JUIS PELICHUs 3a1a4 nmpodeccuoHanbHoi nesrensHoctr (I1K-18);

3namy:

TUIBl KPUCTAJUIMYECKUX PELIETOK, MHACKCh Muiepa, MeTauibl, OTHOCSAIIMECS K
Pa3HBIM KPUCTAJUNINYECKUM CTPYKTYpaM;

BIMSIHUE CTPOCHMUS U CTPYKTYPbl KPUCTAIOB M J1e(PEKTOB MX CTPOEHMs Ha CBOMCTBa
METaJUIOB U CIUIABOB; BJIMSHUE IIPUMECEH, B YACTHOCTH BOJOPOJA HA CBOMCTBA METAJUIOB U
CIUIaBOB;

MOpP(OJIOTHIO TIOBEPXHOCTH, (POPMBI pOCTA U TUIIbI IOBEPXHOCTH.

Ymemy:

OTpeneNATh 1e(hEeKTHl CTPYKTYPHI METAIJIOB U CILUIABOB;

YMETb ONPEAEINATH TUI CTPYKTYPHI CIUIABOB, CTPOUTH JUarpaMMbl COCTOSIHUS.

Braoemy:

METOJIaMH BBIPAILMBAHNS MOHOKPHUCTAIIJIOB;

ANEKTPOXUMUYECKUMH, ONTUYECKUMHU, MEXAHUYECKUMHU U 3JIEKTPOHHBIMU METOJaMU
HCCIIEIOBaHMS MTPOLIECCOB KPUCTAIUIM3ALMH, CTPYKTYPBI M CBOWCTB METAJIJIOB U CIUIABOB.

Kpatkoe conepxaHue TUCIUILIAHbI

Bsenenue

OOBeKT M3y4eHUs: CTPYKTypa M CBOMCTBAa METANIMUYECKUX MaTepHasioB, B 0COOEHHOCTH
IIPUMEHSEMBIX B JIEKTPOXUMHUYECKHUX 00JIaCTAX U B 00JACTH 3aLIUTHI OT KOPPO3HH.

CtpyKTypa METaJJIOB U CIUIABOB: 00IIME BOMPOCHI.

WneanbHble u Ae@ekTHbIE CTPYKTYpbl. THIBI KPUCTAIIMYECKHX PELIETOK, HWHJIEKCHI
Muiiepa, MeTauIbl, OTHOCSIIIUECS K pa3HbIM KPUCTAIIIMUYECKUM CTpYKTypaM. Tumbl Ae(eKToB.
3epHa M MEK3€peHHbIe TIpaHullbl. AMOp(HBIE M HAHOKPUCTAIIMYECKHE METaNINYeCKue
Mmatepuaibl. OCOOEHHOCTH CTPYKTYPBI U CBOWCTB MaJIbIX YacCTHUII.

CTpyKTypa METaJlJIOB U CILJIaBOB: CIIELUaIbHbIE BOTIPOCHI.

CrnnaBel: TEpMOAMHAMHKA JIBYXKOMIIOHEHTHBIX CHUCTEM, JUArpaMMbl COCTOSHUSA. THITbI
CTpYKTYypbl cmiaBoB. Ilpomecchl BO3BpaTa M peKkpUcTaiM3anuu. Mertamiorpadus.
Mopdonorust moBepxHOCTH, (POpMBI pocTa M TUIBI NOBepXHOCTH. CTymeHu pocTa, Teppachl,
U3JIOMBI.

3apoKI€HUE U POCT KPUCTAILIOB.

HauanbHble ctanuu 3apoxaeHus (Hykieanus). TepMoanHaMHUKa U KWHETHKA HYKJICAIUH.

Pocr kpucramios. Maccosas kpucramumsanus. [10CIONHBIN, CIIONCTO-CIIUPATIBLHBIN U

«HOpPMaJBHBIMN»  pOCT  TpaHed.  MeTonapl  BBIpAllMBaHUA  MOHOKPHCTAJUIOB.
[IpenmymiecTBeHHas opueHTaMs (TEKCTYypa).

PU3NKO-MEXaHNYECKHE CBOWCTBA METAUIOB M CIUIABOB, MX CBS3b CO CTPYKTYpOM.
Bnustnue rpanutl 3epeH u Apyrux Ae(eKToB Ha CBOWCTBA METAIJIOB U CILJIABOB.

MexaHnueckue, NEKTPUIECKUE U MarHUTHBIE CBOMCTBA. MeTOo bl MCCIIE0OBAHUS
CBOMCTB. BiusiHue npumeceii, B 4aCTHOCTH, BOAOPO/1a HA CBOMCTBA METAJUIOB U CIUIABOB.

MeTtopl Mccaen0BaHus IPOLECCOB KPUCTAIUIN3ALUH, CTPYKTYPBl U CBOMCTB METAJIJIOB U
CILIaBOB.

DNEeKTPOXUMHUYECKHE, ONTHUECKHUE, MEXaHUUECKHUE U 3JIEKTPOHHbIE MeToAbl. HekoTopeie
METOBI MCCIIEIOBAHUS TMIOBEPXHOCTH U MOBEPXHOCTHBIX CJIOEB METAIOB. DJIEKTPOHOTpadus,



CIEKTPAJIbHBIC METO/bI, 30HIOBbIE MeTOAbl. (OCOOCHHOCTH HCCIEAOBaHW B 00JacTH
raJbBaHOMOKPHITUH ¥ KOPPO3HOHHBIX CBOWCTB METAJJIOB U CILJIABOB.
4. O0beM yuecOHOH AUCIUTLINHBI

Buzibl yueGHO paboTsI B 3aueTHEBIX B akanem. B actpos.

CIIUHUIIAX Jacax gJacax
}C/)q(iengz;(l)My HTJII);IIf;eMKOCTL JTUCHUTUIMHBL  TIO 8 288 216
AyIUTOPHBIC 3aHATHUS: 2,67 96 12
Jlexuuu (JIek) 0,89 32 24
[Ipaktrueckue 3ausatus (I113) 0,89 32 24
JlaGopaTophsbie paboTsl (JIP) 0,89 32 24
CamocrositensHas padota (CP): 4,33 156 117
Bun xoHTpoOIIs: SK3aMeH 1 36 27
KonraktHass  pabora —  IPOMEXYTOYHAas 0,4 0,3
[TonroroBka K sK3aMeHy 35,6 26,7

AHHOTanus padoyeil MPOrpaMMbl JUCHUTIIIHHBI
«MeToabl MccIeI0BAHUSI MaTEepPHAJIOB M NPOLECcCOB XUMHYECKOH TEeXHOJIOTHH»
(b1.B./1B.08.01)

1 Denp aucuuIuiMHbl NPUOOPETEHHE CTYJAEHTAMM 3HAHUM TEOPETHYECKHX OCHOB
COBPEMEHHBIX METOAOB (DHM3UKO-XMMHYECKOrO aHalli3a W HCCIEAOBaHUS MAaTepuajoB U
IIPOLIECCOB XUMUYECKOW TEXHOJIOTUH.

2. B pesynbrare u3ydeHHs AUCUUIUIMHBI 00yUJaromUKCs 0 IporpaMMe OakanaBpuaTa
JIOJKEH:

Ob6nanare cinenyrommmu npodeccrnonabHbME (1K) KomMneTeHmmusIMHu:

-CIIOCOOHOCTBbIO  IIPOBOAMTH  aHaJU3 ChIPbS, MATEPUATIOB U rOTOBOM
MPOIYKIIUH, OCYIIECTBIIATH OIICHKY pe3ysbraroB aHanmu3a (I1K-10);

-TOTOBHOCTBIO ~ NPOBOAMUTH  CTaHAAPTHbIE M  CepTU(PHUKALMOHHBIE  HCHBITAHUSA
MaTepHasoB, U3l U TexHOoIornIeckux mpoueccos (ITK-17);

3name:
- KJTACCUYECKUE MPUEMBI pa0OTHI Ha UCCIIEIOBATEIBCKUX MPUOOpax;
- OCHOBBI TPOBEJICHUS  CIIOKHBIX MHOTOYPOBHEBBIX HAy4YHBIX

IKCIIEPUMEHTOB  CHUCIOJIH30BAaHHEM HOBEHINIEro 000pYyI0BaHMS;
- METO/bI MIOMCKA, aHAIIM3a U CHHTEe3a MH(OpMAIIMK TI0 MaTepuaaM U IpoIeccam;
Ymemn:
— BBIOMpATH ONTHUMAJIbHBII METO/T UCCIICJIOBAHMSI MATEPUAIIOB U
MIPOIIECCOB ISt KOHKPETHBIX 33]1aY;

— BBITNOJHATh (PU3UKO-XMMHUYECKUE WCCIICAOBAHMS, HAIPaBJICHHBIC Ha pPa3padOTKy
HOBBIXY TIOBBIIIICHUE KAYECTBA y)KE CYIIECTBYIONINX MAaTEPHUAJIOB;

— OCYIIECTBIATH KOHTPOJL COCTaBa, CTPYKTYphl M CBOHCTB MAaTEPHAIOB C
HCIOJIb30BAHUEM COBPEMEHHBIX AHAMTUYECCKUX CPEJCTB M KOMITBIOTEPHOTO MPOTPAMMHOIO
obecreueHus;

—  CaMOCTOSITEILHO MOJTy4aTh i1 HUHTEPIPETHPOBATH AHAIMTUYECKHE
JTAaHHBIE CHCIIOJIL30BAHUEM COBPEMEHHOTO IIPOTPAMMHO-METOINYECKOT0 00eCTeUeHN S,
Brnaoemey:.
— OCHOBHBIMH  COBPEMCHHBIMHU (U3HKO-XMMHUYCCKHUMH METOHaMH

UCCIIETOBaHMs MaTEPUAJIOB U MPOLIECCOB;

— CXeMaMH YCTPOMCTB W TIPUHIUIAMU PAOOTHI COBPEMEHHBIX NPHOOPOB IO
HCCIIE0BAHUIO MAaTEPUAIIOB U MPOIIECCOB.

3. Kparkoe conepkaHue TUCITUTUTHHBI

Metoa KOMOMHAIIMOHHOTO PacCesTHUs Ha MUKPOCIIEKTPOMETPE.

MertonoM KoneOaTeTbHON CIEKTPOCKONMMM — CIHEKTPOCKOMUS KOMOWHAIMOHHOTO
paccesuust (KP) mnum Raman-cnekrpockonus (RS). O3HakomiieHHE CTYJCHTOB C SIBJICHHEM
KOMOWHAIIMOHHOTO pacCeMBaHUs CBeTa u comocTaBieHue ero ¢ HMK-cmekTpockonueid.
O3HakoMJICHHE CTYACHTOB C YCTPOMCTBOM M paboTroii Raman-crektpomerpa Senterra, pupmsl



Bruker, moka3 Ha KOHKPETHBIX MPUMEPax CXOJCTB U BO3MOXKHBIX OTJIIMYAN B CIHEKTpax,
3aperucTPUPOBAHHBIX NP PA3IMUHBIX A U C MOJIAPU3ATOPOM, U C TaOIUIIaMH, HEOOXOJUMBIMU
JUTSL THTEPIPETALUU CIIEKTPOB.

DAEKTPOXUMHUYECKHUE U POTOCTIEKTPOMETPUUECKUE METOIbI UCCIIEIOBAHUS.

MeToabpl U3yueHUsT PacTBOPOB (C MOMOIIBIO SAEPHOTO MAarHUTHOTO pe3oHaHca (SIMP),
HEUTPOHHOTO PACCESHUSA, PACCESHUS PEHTICHOBCKHMX JIy4ei Mo ManbiMu yriiamu (PMY),
muHaMmuueckoro ceetopaccessuus (JCP), nuddepenunansHoil ckaHupyrome KalopuMeTpun
(JICK) u 1p.) IHMpOKO MPUMEHSIOTCS KJIacCuueckue (CeKTpohOTOMETpHUs, KOHIYKTOMETPUS U
MMOTEHIIUOMETPHUS).

UccrnenoBanue  peosioTMYECKUX  CBOWCTB ~ HEHBIOTOHOBCKHX  KUJKOCTEH U
BBICOKOKOHLIEHTPUPOBAHHBIX JUCIIEPCHBIX CUCTEM C ITIOMOIIBIO0 POTALMOHHOIO BUCKO3UMETPA.

[TonyyeHne peoOJOTHMUECKUX KPHUBBIX TeueHUss U S((EKTUBHOW BSI3KOCTH IS
HEHBIOTOHOBCKHUX JKUJIKOCTEeH. O3HAKOMIIEHBI C COBPEMEHHBIM MPELU3UOHHBIM POTAIIHOHHBIM
peomerpom HAAKE RS1, koTopblii MO3BOISET NMPOBOAMTH PA3HOCTOPOHHEE HCCIIEIOBAHHE
TUKCOTPOIHBIX CBOMCTB CTPYKTypupoBaHHbIX naucrnepcHbix cucteM (CHC) (uukimuueckoe
pa3pylIeHNe-BOCCTAHOBIICHHE, BOCCTAHOBJICHUE IO/ JCHCTBHEM CJIa00H  OCHMIUIALINHY,
CTYIIEHYaToe M TIUIABHOE HarpyXeHUe-pasrpy)kKeHHe ¢ aBTOMaTHuecKod 00paboTKoi
TUCTEPE3UCHBIX KPUBBIX), CO3/IaHNE MPOTrPaMMBbl JIJIsl CJIOKHOTO UCCIIEI0BAHUS PEOJIOTHYECKUX
CBOMCTB B TpeOyeMBbIX HHTEpPBaIaX PEOJIOTHUECKUX TapaMETPOB.

KpaeBoii yron cmaunBanus.

HccnenoBanre U3MEHEHHs yIila CMayMBaHUS Ha Pa3JIMYHBIX IOBEPXHOCTSAX C TEUECHHEM
BpeMeHH. JleTeKTUpOBaHHWE COCTOSHHS TIOBEPXHOCTH, a TaKKe aHaliu3 IPOIECCOB,
IIPOUCXOJSIIMX B IPUIIOBEPXHOCTHOM CJIO€ BELIECTBA TOJIIMHON MOPSIKA HECKOJBKHX
HAaHOMETPOB MpPH KOHTaKTe C KHUAKUMH cpenaMu. l3mMepeHue MHOBEpXHOCTHOM HHEpPruH,
OIpe/IeJIEHUE IIEPOXOBATOCTH IMOBEPXHOCTH, YCTAHOBJIEHUE TOYHOIO BPEMEHM Hayala u
CKOPOCTH TIPOIIECCOB KOPPO3UU METAIOB, B TOM 4YHCIE MPH NPUMEHEHUH 3alIMTHBIX
MOKPBITUH, HMEIOIMX HAaHOPAa3MEPHYIO TOJIMHY, OLEHKY CTENEeHH 3arpsi3HEHHOCTU
MOBEPXHOCTEH (JIaHHBIM METOJOM MOKHO BBISBIISITh 3arps3HEHHS, HEJICTEKTUPYyEMbIe
BU3yaJbHO, @ HHOTJA Ja)ke C TIOMOILBI0O MHKPOCKOIIMHU), MCCIEA0BaHUE O00pa3oBaHuUs
CMauMBAIOIIMX MJIEHOK HA MOBEPXHOCTAX MATEPUAIOB B YCIOBHSIX MOBBIIICHHOW BIAKHOCTH
(mporiecc MOXKET HMETh pelLIalollee 3HAayeHWe Uil MaTepuaioB, MPUMEHSEMBIX B
JIEKTPOTEXHUKE U JJEKTPOHHUKE), OIpeJesieHue JONM KaKJOro M3 KOMIIOHEHTOB B
MTOBEPXHOCTHOM CJIO€.

PeHTreHoCTpyKTYpHBI aHaIn3 MaTepruaIoB

ManoyrioBoe paccesHHe U TMOPOIIKOBas AUQPPaKIHs B UCCICJOBAHMM MaTEpPHAIIOB.
Onpenenenne CTPYKTYpbl UIN OTJENbHBIX CTPYKTYPHBIX NTaPAMETPOB PaCcCEUBAIOLIETO 00BEKTa
I10 3aBUCUMOCTU UHTEHCUBHOCTH PACCESHHOIO MOHOXPOMATUYECKOTO U3JIy4EHUs, POILEIIErO
yepe3 o0pasell, OT yIJia pacCesiHUsL.

4. O6beM yueOHOMU JIMCIUIIITHbI

. B 3auetnbix| B akamem. | B actpon.
Bunsl yueOHoI paboThI

SIMHHIIAX Jacax gacax
OO0mas TPyA0eMKOCTh NUCHHUILVIMHBI 1O Y4eOHOMY 9 79 54
MJIaHy
AyIHTOpPHbIE 3aHATHUS: 0,83 30 22,5
Ulaboparopusie pa6oTs (JIP) 0,83 30 22,5
CamocrosiTesibHas padora (CP): 1,17 42 31,50
KoHTakTHas camocTosTeNbHas padoTa 0,4 0,3
CaMocCTOsTENbHOE U3YUEHUE PA3AEIIOB JUCIUTIINHBI 41,6 31,2
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM - - -

AHHOTaUuUs padoyeil NPorpaMMbl AU CHUNINHBI
«HoxpbiTusn» (b1.B./1B.08.02)
1. Ilenu AUCHUIIIMHGL:
- TIpuoOpeTeHne CTyJAeHTaMH 3HaHUM TEOPETUICCKUX OCHOB COBPEMEHHBIX METOJIOB
(U3UKO-XMMHYECKOTO aHalu3a W UCCIICJIOBAHUS MATEPUAIOB M MPOIECCOB, MPUMEHSIEMBIX B



TEXHOJIOTUSIX HAHECEHHUSI TOKPBITUH.

2. B pesynbpraTe u3ydyeHHs NTUCHUIUIMHBI 00YyYaloImUics o mporpaMmme OakanaBpHuara
TIOJDKEH:

O6manate cnenyromumu npodeccuonanbHbMu (1K) komneTeHmsMu:

-CIIOCOOHOCTBIO MMPOBOJUTH aHAJINU3 ChIPhs, MAaTEPUATIOB U TOTOBOM MPOAYKIINH,
OCYIIECTBIIATH OLICHKY pe3yibTaToB aHanu3a (I1K-10);

-TOTOBHOCTBIO MTPOBOJIMTH CTAHJAPTHEIC U CEPTU(DUKAIIMOHHBIC UCIIBITAHUS MAaTEPHAJIOB,
U3JeNuid ¥ TexHoIornyeckux mnpoueccon (I1K-17);

3namy:

-KJIACCH(PMKAIIMIO MTOKPBITUH 0 METO/1aM TOTy4eHUs], HA3HAYEHUIO, XapakTepy (Gpusuko-
XUMHAYECKOTO B3aUMOJICHCTBUS C OCHOBO;

- OCHOBBI  TMPOBEIEHUS CJOXKHBIX MHOTOYPOBHEBBIX HAYYHBIX

HKCIEPUMEHTOB CHCIIOJIb30BaHUEM HOBEHIero o00opy10BaHus;

-METO/Ibl TOUCKA, aHATHM3a U CUHTE3a HH(OPMAIIMHK TI0 MaTepHuajIaM U MPOLECcCaM;

Ymems:

-BBIOMPATh ONTUMAJILHBIA METO] UCCIIEIOBAHUS MaTepHalia OKPBITHS 7151 KOHKPETHBIX
3azauy;

-BBITIOJIHATH UCCIICIOBAHUS, HAIIPABJICHHBIE Ha Pa3pab0TKy HOBBIX U TOBBIIIICHHE
KauecTBa y)Ke CYIIECTBYIOIINUX MMOKPBITUH;

-OCYILECTBIISITH KOHTPOJIb COCTaBa, CTPYKTYPHI M CBOMCTB MOKPBITHIA C HCTIOIb30BAHHEM
COBPEMEHHBIX AaHATTUTHUECKUX CPEACTB U KOMITBIOTEPHOTO MPOTPAMMHOI0 00ECTIeUeHUS;

-CaMOCTOSTEIEHO MoJIydaTh ¥ WHTCPIPETHPOBATh  AHAIMTHUYCCKHC  JIAaHHBIC
C UCTIOJIB30BaHUEM COBPEMEHHOTO IMPOTPAMMHOTO 00SCIICUCHUS;
Braoemy:

-OCHOBHBIMU COBPEMEHHBIMU (PU3NKO-XUMHUECKUMH METOAMU UCCIICTOBAHHS
MaTEepUajIOB U IIPOLIECCOB;

-CXeMaMH  YCTPOMCTB U IpUHIUNAMH pabOThl COBPEMEHHBIX HPUOOpPOB IO
HCCIIEIOBAaHUIO MaTEPHAJIOB U IPOLIECCOB.

2. Kpatkoe copep:xanue pa3fenoB AUCHUTIIHHBI

Jucuunnunza BirodaeT 11 mabopatopHbsix paboT, CrpylInUpOBaHHbBIX B O MOJYJIEH.

Mopyns 1. MeToasl moAroTOBKH 00pa3IoB I UCCIAEAOBAaHUN U ONIPEIETICHUE TOIIUHBI
c(hOpPMHUPOBAHHOTO MOKPHITHSI.

HccnenoBanne MUKPOCTPYKTYPBI METOAAMH MHKPOCKOIIMYECKOTO aHA/IN3a C IMOMOIIbIO
ONTUYECKOTO WJIM 3JIEKTPOHHOrO MuUKpockomna. [lonydeHne mNpakTHYECKHX HAaBBIKOB
MOJrOTOBKM  00pa3loB JUIsl MCCIEJOBAHUH METOAaMH MHUKPOCKONMMYECKOIO —aHaJIn3a.
Onpenenenre Koau4ecTBa, (OpMbl, pa3Mepa OTAEIbHBIX (a3, UX B3aMMHOI'O PAaCIOIOXKEHUS;
uMeroIuecs B 00pasiie BKIOYEHUs 1 MUKPOJePeKTsl; popMy, pa3Mephl 3epeH U Hop.

OmnpeneneHre TONIMUHBI METAUIMYECKUX TOKPHITUA XMMUYECKMMU U (PU3MUECKUMHU
METOJIaMHU.

Monynb 2. XuMHUYecKre METO bl HAHECEHUS TOKPHITUH.

HccnenoBanue mpolecca OCaXKJIEHUS HHUKENS MYyTeM XHMHUYECKOIO BOCCTAHOBIICHUS;
HCCJIEIOBAaHNE CKOPOCTH MPOLIECCa XUMUYECKOTO HUKEIUPOBAHMS B 3aBUCUMOCTH OT IPUPOIBI
MIOKPBIBAEMOr'0 METajlla, cocTaBa pacTBopa, pH u temmneparypsl; onpeaeneHue crabMIbHOCTH
pacTBopa B pa3iIU4YHBIX YCIOBHSAX IMPOBEIEHUS 3KcrepuMeHTa. O3HAKOMIIEHHE C IPOLECCOM
OCAXKACHUSI MEIU IIyTeM XHUMHUYECKOTO BOCCTAHOBJICHHUS;, MCCIEIOBAaHWE BIUSHUS THIA
nurasaa u PH pacTBopa Ha CKOPOCTb OCAXIEHHUS MEIU U Ka4eCTBO MOKPBITHS.

Monayns 3. HaHeceHue NOKpPBITUH MeTOJaMM OKCHAMPOBaHUS U (ocdaTupoBaHus.
HccnenoBanue MpoOIECCOB OCAXICHHUS KPUCTAUIMYECKOro M amop¢Horo ¢docharupoBaHus.
OmnpeneneHre ONTUMAIbHBIX IAapaMeTPOB pabouMx pacTBOPOB, ONpEAETICHHE CBOWCTB
(hochaTHBIX TOKPHITHIA.

N3ydenue nporieccoB popMUpOBaHUS OKCHUIOB Ha MOBEPXHOCTH YEPHBIX WMIIM LBETHBIX
MeTaioB. OKCHIMPOBAHMSA QIIOMUHUSL M €ro CIUIAaBOB. TepMHYECKOE, XHMHYECKOE
(BOpOHEHHE) U DJIEKTPOXUMHYECKOE OKCHIUPOBAHWE 4YEepHbIX MeTaioB. [lomydenue
MIOKPBITUH C 33JJaHHBIMU CBOMCTBAMH: BBICOKON TBEPOCTHIO, N3HOCOCTOMKOCTHIO, XOPOIIUMH
JTUBJIEKTPUYECKUMH CBOMCTBAMU., MATOBBIX, YEHBIX, OJIECTSIINX, C CHHEBATHIM OTIUBOM.

Monyns 4. . DIeKTPOXUMHUECKUE METO/Ibl HAHECEHHSI TOKPBITUH.

N3ydyeHne »IIEKTPOXUMUYECKUX CIIOCOOOB TMOJIYYEHUS MOKPBITUH - IIMHKOBaHMUS,
KaJIMUPOBaHUS, MEAHEHUS, HUKEIMPOBAHUS, XPOMUPOBAHHUS, OJIOBIHUPOBAHUS, CBUHIIEBaHMUS,
KOOaJIbTUPOBAHMS, JKEIIE3HCHH S, CEpEOPEHUS, 30I0YCHUSI.



HccnepoBanue mpolecca 3IEKTPOXMMHUYECKOTO LMHKOBAHUS, BIMSHHUS COCTaBa
AJIEKTPOJIUTA U PEKUMA 3JIEKTPOJIM3a Ha KaUeCTBO MOKPBITUNA, CTPYKTYPY U BBIXOJI 1O TOKY.

UccnepoBanue mpolecca MEIHEHHUs, BIUSHHUS COCTaBa »dJIEKTPOJIIMTA U pexXUMa
ANIEKTPOJIM3a HA BBIXOJ IO TOKY MEAM, KaueCTBO M (PU3MKO-XMMHUYECKHE CBOMCTBA METHBIX
ITOKPBITUH.

HccnenoBanue nporecca 0JI0BIHUPOBAHMS, U3yUYEHUE BIMSHMS COCTaBa AJIEKTPOJINTA U
pexuMa IEKTPOIN3a Ha KAUeCTBO MOKPBITHI U BBIXOJ 11O TOKY.

Moayns 5. UccnenoBanne MEXaHUYECKUX U CTPYKTYPHBIX CBOMCTB MOKPBITUN M3yueHue
METOJ0B KOHTPOJISI TBEPJOCTH MOKPHITUH. 3HAKOMCTBO C YCTPOMCTBOM MHUKPOTBEpAOMEpA U
METOAMKOM H3MEpEeHUuss MUKpoTBepaocTu. OmnpeneneHne MHUKPOTBEPAOCTH Ui OLICHKHU
TBEPAOCTH OYEHb MaJbIX (MHUKPOCKOMUYECKHX) 00beMOB MarepuanioB. OIeHKa TBEPAOCTH
OTIENBbHBIX (ha3 WIH CTPYKTYPHBIX COCTABIISIOIIUX CIJIAaBOB, 4 TAK)KE PA3HHIIBI B TBEPIOCTH
OT/IEJIbHBIX YYACTKOB ATUX COCTABJISAIOIIUX.

N3yueHne MeTOIOB KOHTPOJS MMOPUCTOCTU MOKPBITUNA. 3HAKOMCTBO C METOJMKOMN
WU3MEPEHHUS] TOPUCTOCTU M TPUTOTOBJICHUS COOTBETCTBYIOIIUX WMHAMKATOPHBIX TMACT U
pactBopoB. [IproOpereHne HaBBIKOB ONpeAeICHUs] TOPUCTOCTU PA3IUYHBIX TOKPBITHIA.

B
B akanewm.|B actpon.
3aYE€THBIX

. qacax Jacax
Bubl yaueOHOM pabOThI eIMHUIIaX
O0masi TPyA0eMKOCTh JUCHMILUIMHBI MO y4eOHOMY 5 79 54
MJIaHYy
AYIUTOPHBIE 3aHATHSI: 0,83 30 22,5
JlaGoparopusbie padoTsl (JIP) 0,83 30 22,5
CamocrosiTesibHas padora (CP): 1,17 42 31,50
KonrtakTHas camocTosTeabHas paboTa 0,4 0,3
CaMOCTOSTENBHOE H3YyUCHUE Pa3/IeNIOB JUCIIUILIAHEI 41,6 31,2
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM - - -

AHHOTanus padoy4eil MPOrpaMMblI
«Y4eOHasi NPAKTHKA: NPAKTHKA 110 MOJY4YCHHIO IEPBUYHBIX NPO(eCcCHOHAIBHBIX
YMEHHH M HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHHH H HABBIKOB
HAYYHO- HCCJIe0BaTeNbCKOM AesaTeabHOCT (B2.B.01(Y))

1. Henp YuyeOHOM MPaKTUKU: MPAKTUKH 1O MOJYYSCHUIO IEPBUYHBIX MPO(HECCHOHAIBHBIX
YMEHHH U HaBBIKOB, B TOM UHCJI€ IIEPBUYHBIX YMEHHUH 1 HABBIKOB HAYYHO-HCCIIE0BATEIbCKOMN
NeSITeIbHOCTH — COCTOUT B MOJYYEHHH OOYYalOUUMCS MNEPBUYHBIX MNPOQecCHOHATbHbBIX
YMEHUM ¥ HaBBIKOB IIyT€M CaMOCTOSITEJILHOIO TBOPUYECKOrO BBIIOJHEHUS  3ajad,
IIOCTABJIEHHBIX IIpOorpaMMoi mpakTUku. OCHOBHOM 3ajadyell JUCLUILIMHBI  SIBIISETCS
¢opMupoBaHHe y OOydarolIMXCsl MEPBUYHOIO MpEACTaBIEHUS 00 OpraHU3aluyd HAYy4HO-
HCCIIEIOBATENbCKON JIEATEIbHOCTH M CHUCTEME YIPABICHHUS HAyYHBIMHM HCCIIEJOBaHUIMU;
O3HAaKOMJIEHHSI C METOJIOJIOTUYECKUMU OCHOBAaMHU U MPAKTHYECKOI'O OCBOCHUS IPUEMOB
OpraHu3aliy, IUIAHUPOBAHUSA, MPOBEJICHHUS W OOECIEUYeHUS HAayYHO-MCCIIEOBATENLCKON U
0o0pa3oBaTeNbHON  JIEATENbHOCTH, O3HAKOMJIEHHMSI C JESTeNbHOCTbIO 00pa30BaTeIbHBIX,
HAyYHO-HMCCIIEI0BATENbCKUX U MPOEKTHBIX OpraHu3aluii o npoQuirto n3ydyaeMoi mporpaMmmbl
OakanaBpuaTa; pa3BUTHE y OOydYalOUUXCS JIMYHOCTHO-PO(PECCHOHATIBHBIX  KAayecTB
HCCIIEI0BATENS.

2. B pesynprare mpOXOXKACHUS YUEOHOW TMPAKTHKH: MPAKTHKH 110 TOyYSHHIO
NEPBUYHBIX MPO(PECCHOHANBHBIX YMEHHUH M HaBBIKOB, B TOM 4YHCJIE NEPBUYHBIX YMEHHH U
HaBbIKOB  HAyYHO-HUCCJIEIOBATENbCKOW  JIEATEIBHOCTH  OOydaroIiuiics MO IporpaMmme
OakanaBpuaTa JOJDKEH:

Ob6aaoams cnenyromumu (I1K) komnereHnusMu:

—  CHOCOOHOCTP M TOTOBHOCTh OCYILECTBIISAITh TEXHOJOTMYECKHH TMporecc B
COOTBETCTBUM C PETIAMEHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA JUIsl HU3MEPEHUs
OCHOBHBIX IIAPaMETPOB TEXHOJIOTUYECKOTO MPOLECcCa, CBOMCTB ChIpbst U poaykiuu (11K-1);



— TOTOBHOCTb TPUMEHSATh AQHAIUTUYECKUE M UHCJICHHBIE METOJbl PEIICHUS
MOCTABJIEHHBIX 3a/lay, MCIOIb30BaTh COBPEMEHHBbIE HMH()OPMAIIMOHHBIE  TEXHOJOTHUH,
MPOBOJIUTH 00pabOTKy MH(OPMAIIUH C MCIIOJIIB30BAaHHEM IPUKIIAJHBIX MPOTPAMMHBIX CPEICTB
cdepsl mpodeccronansHol AestenpHocTr (ITK-2);

—  TOTOBHOCTh  HCIIOJb30BaTb  HOPMATUBHBIE  JOKYMEHTBHI IO  KadecTBY,
CTaHJAPTH3AIMU W CEePTH(PHUKAIMKA TPOAYKTOB W M3LCTHUH, HJIEMEHTHl SKOHOMHYECKOTO
aHanau3a B npakTuueckoi aesrenpaoctu (IK-3);

—  CIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHUYECKHE pEUIeHHs Hpu pazpaboTke
TEXHOJIOTUYECKHUX TIPOILIECCOB; BHIOMpPATh TEXHUYECKHUE CPEICTBA M TEXHOJOTUU C Y4YETOM
IKOJIOrMYECKUX NocieacTBri ux npuMeHenus (I[1K-4);

—  CIIOCOOHOCTH MCIOJBb30BATh MpaBUjia TEXHUKU O€30MacCHOCTH, MPOU3BOACTBEHHOMN
CaHUTApUU, TOXKApPHOH OE30MaCHOCTHM M HOPMBI OXpaHbl TPyAa; H3MEpSITh M OLIEHHWBATH
napamMeTpsl NMPOU3BOACTBEHHOI'O MHUKPOKIMMATa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH,
1ryma, U BuOparuu, ocBernennoctd padounx mect (ITK-5);

—  CHOCOOHOCThH HaJla)KMBaTh, HACTPAUBATh U OCYHIECTBIATH MPOBEPKY 00OPYIAOBAaHUS
u nporpamMHbIX cpezacts ([1K-6);

—  CIIOCOOHOCTH IPOBEPSITH TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATH
npoUIaKTUYECKUE OCMOTPHI U TEKYIIUNH PEMOHT 00OPYAOBaHUS, TOTOBUTH 00OPYAOBaHUE K
PEMOHTY M IPUHUMATh 00opynoBanue u3 pemonta (I1K-7);

— - TOTOBHOCTb K OCBOCHHUIO M IKCIUTyaTallud BHOBb BBOAMMOro obopymnosanus (I1K-
8);

—  CIOCOOHOCTh  AHAIM3UPOBATh  TEXHUYECKYIO  JOKYMEHTAlMIO, MOJA0UpaTh
000pyIOBaHUE, TOTOBHUTH 3asIBKH Ha IPUOOpeTeHre U peMoHT obopynoBanus (I1K-9);

—  CHOCOOHOCTh TPOBOAWTH AHAJIHM3 CHIPbS, MaTEPUAIOB M TOTOBOM IPOIYKIIWH,
OCYIIECTBIIATH OIIEHKY pe3yabTartoB aHanu3a (ITK-10);

—  CIOCOOHOCTb BBISBJISATH U YCTPAHITh OTKJIOHEHUS OT PEXUMOB pabOTHI
TEXHOJOTUYECKOro 000PYIOBAHUS U MMAPaMETPOB TexHoIornueckoro mporecca (ITK-11);

—  CHOCOOHOCTh  IUTAHUPOBATh M TNPOBOAMTH  (DU3MUYECKHE W XUMHYECKHE
OKCIIEPUMEHTHI, MPOBOAUTH 00pabOTKY UX pe3ydbTaTOB U OIEHUBATh IOTPEIIHOCTH,
BBIIBUTaTh TUIOTE3bl W YCTAHABIMBATH TPAHUIBI HMX TNPUMEHEHUS, HPUMEHSTh METOMbI
MaTeMaTHYeCKOro aHajiu3a ¥ MOJEIUPOBAHMs, TEOPETUYECKOTO U HKCHEPUMEHTAIBHOIO
uccnenosanus (I1K-16);

— TOTOBHOCTHb TPOBOAWTH CTaHAAPTHBIE ©  CEPTH(PHUKAIMOHHBIE WCIIBITAHUS
MaTepUaioB, U3ACIHUN 1 TeXHOoIorn4eckux mpoieccos (ITK-17);

—  TOTOBHOCTb MCIIOJIb30BaTh 3HAHHE CBOMCTB XMMUYECKUX HJIEMEHTOB, COCMHEHUN U
MaTepHaIoB Ha UX OCHOBE JUIs PeLIeHUs 3a/1a4 npodeccronansHoit aestenapHocTr (ITK-18);

—  TOTOBHOCTH HWCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3MYECKUX TEOPUH JUISA peIIeHUs
BO3HHUKAIOMIMUX (PU3NYECKUX 3a]lad, CaMOCTOATEIbHOIO MpHOOpeTeHus: (PU3NYeCKHX 3HAHUH,
JUIE TIOHMMaHUsI TIPUHIIAIIOB pabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHUCIIE BBIXOSIINX 32
npeielbl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasnenus (I1K-19);

— TOTOBHOCTh M3y4YaTh HAYYHO-TEXHHYECKYI0 WH(OpMAINIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT o TeMaTuke uccienosanus (I1K-20)

3namy:

—  TOPS/I0OK OpraHM3allUH, TUIAHUPOBAHMUSA, MPOBEACHUS U OOecreueHHs] HaydHO-
HCCIIEI0BATENBCKUX PAOOT C CIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHI

— TOpSAAOK  OpraHM3allid,  IUIAHUPOBAHMSA, TPOBEACHMS M oOecreueHHs
00pa30BaTeNbHON 1eATENHHOCTH 10 MPOGUITIO H3ydyaeMol TporpaMMbl OakagaBpHuara

Ymems:

—  OCYLIECTBJISTH MOUCK, 00paOOTKY U aHaIM3 HAyYHO-TEXHUUYECKON MH(pOpMAIMH 110
PO UITIO MPOHEHHON MPAKTHKH, B TOM YHCIIE C MpUMEeHEeHHeM Internet-texHomoruii;

—  HUCMOJb30BaTh COBPEMEHHBbIE MPHOOPHI M METOJAMKH MO MPOQHII0 MPOrpaMMbl
OakanaBpuaTa, OpPraHM30BBIBATH MPOBEJCHHUE SKCIIEPUMEHTOB W HCIBITAHHHA, MPOBOIUTH UX
00paboTKy ¥ aHATU3UPOBATH UX PE3YNIbTATHI;

—  BBINOJIHATH NEJarorudyeckue GyHKIUU, TPOBOIUTH MPAKTHUECKUE U JTaOOpaTOpHbIE
3aHSATHUS CO CTYJIEHUYECKOH ayTUTOpPHEl 0 BEIOPAaHHOMY HAIPaBJICHUIO TIOJATOTOBKH.

Braoemy:



—  CHOCOOHOCTBIO U TOTOBHOCTBIO K HMCCIIEOBATENIBCKOM AEATENBHOCTU MO MPOQUITIO
M3y4aeMoi MporpaMMebl OaKanaBpHara;

—  METOAOJIOTMYECKUMHU IOXO0JIaMU K OpraHU3alluy Hay4HO-HCCIIE0BATEIbCKON U
00pa30BaTeNbHON 1eATeTbHOCTH;

—  CIOCOOHOCTBHIO Ha MPAKTUKE UCIOIB30BaTh YMEHHUS U HABBIKU B OPraHU3AINH
HAYYHO-HMCCIIEI0BATEIBCKUX U MTPOEKTHBIX PadoT;

—  HaBBIKAMH BBICTYIUICHHH mepe] yueOHOM ayAuTOpHeH.

3. Kparkoe copepkanue Y4eOHOW NMPAKTUKU: MPAKTHKH IO TOJYYCHHIO MEPBHYHBIX
npodeccuoHaNbHBIX yYMEHUHW W HaBBIKOB, B TOM 4YHCII€ TNEPBHUYHBIX yYMEHUH U HAaBBIKOB
HAy4YHO-HCCIIEI0BATENIbCKON AESITEIbHOCTU

VYyeOHasi mpakTHKa: MPAKTUKA MO MOJTYYSHHUIO MEPBUYHBIX MPOPECCHOHANIBHBIX YMEHUI
U HaBBIKOB, B TOM 4YHCIIE€ IEPBUYHBIX YMEHMH U HABBIKOB HAay4YHO-HCCIIEOBATEIbCKON
NEeSTeIbHOCTH BKJIIOYAET JTalbl O3HAKOMJICHHSI C MPHUHIMIIAMH OpPraHMU3allii HayYHBIX
UCCIICIOBaHMit W yueOHOM paboTel (Moaynu 1, 2) W 3Tam MNPAKTHYECKOTO OCBOCHUS
JeATSILHOCTH YYEHOT0-HCClIeoBaTes (MO b 3).

Monyns 1. BBenmenwe — wnenu u 3amaud y4eOHOM mpakTuku. OpraHU3alMOHHO-
METOJINYECKUE MEPOTIPUSATHS.

Moayns 2. 3HAaKOMCTBO C  OpraHU3alMedl  HAy4YHO-UCCIICIOBATEIbCKOM U
00pa3oBaTeNbHON AEATENbHOCTH. [IpUHIMIIBI, TEXHOIOTUH, (POPMBI U METOABl OpPTaHU3AIUH
HAy4YHO-UCCIIEIOBATEIbCKONW JESATeTbHOCTH Ha MpHMEpe OpraHu3alud HaydHOW paboThl
kadenper (mpobieMHoii 1aboparopuu, HaydyHOU Tpynmbl). [IpuHIUIBL, TeXHOIOTHH, HOPMBI U
MeTO/Ibl 00y4EHHUS CTYIEHTOB Ha IPUMEpE OpraHu3aluu yueOHou padoThl Kadeapol.

Monyns 3. Bemonnenue uwHamBHayanpHOTO 3amanus. COop, oOpabotka wu
cucremarusanusi uHpopmannonHoro Matepuana. Odopmienue otdera. Jluunoe ywactue
00y4YaroIerocs B BEIIIOJTHEHUH HAYYHO-UCCIIEIOBATEILCKONW paboThl Kadeapsl.

4. OObem VY4yeOHON  MpaKTUKU: MPAKTUKA 1O  TOMYYEHUIO  MEPBHUYHBIX
npoeCCHOHATBPHBIX YMEHUH M HaBBIKOB, B TOM YHWCJIE TEPBUYHBIX YMEHHA W HAaBBIKOB
HAy4YHO-UCCIIeI0BATENIbCKON AeSITENFHOCTH

Bunst yueOHO# paboTh

B 3aueTHBIX
eIUHUIAaX

B akameMm. yacax

OO0mas Tpy10eMKOCTh NPAKTHKH 0 Y4eOHOMY TIAHY

S

108

KonTaktHas pa60Ta — AyAUTOPHBIC 3aHATUSA:

Bun koHTaKkTHOM paboThl (npu Hanuyuu):

CamocrosenbHas padora (CP):

2,9

107,6

KoHTtakTHast camocTosiTesnbHas paboTa (npu Hanuqu)

0,1

0,4

Buner camocrositensHON paboThI

Ok3ameH (ecau npedycmompen YII)

KonTakTHas paboTa — mpoMexyTouHas aTTecTarys

HOHFOTOBK& K DK3aMCHY

Bua konTposasn:

3a4eT € om.

Bunsl yueOHO# paboTh

B 3aueTHBIX

B actp. yacax

SJIMHUTIAX
OO01masi TPy10eMKOCTh MPAKTHKH 10 YUYeOHOMY TIJIAHY 2,25 81
KoHTakTHast paboTa — ayIUTOPHBIC 3aHSATHSL: - -
But koHTaKkTHO# paboThI (npu Hanuyuu): - -
CamocrosenbHas padora (CP): 2,24 80,7
KoHnrakTHas camocTosiTenbHas padota (npu Haruquu) 0,01 0,4

Bunet camocrosiTensHON paOoOThI

DK3aMeH (ecau npedycmompen VII)

KonTakTtHas paboTa — mpoMexyTouHas aTTeCTaIHs

IToaroroBka k 3K3aMeHy

Bua konTpoas:

3auer / IK3aMeH

AHHOTanus padoyeil NPOrpaMMblI
«IIpou3sBoaCcTBEeHHAs NPAKTHKA: HAYYHO-UCC/IEeA0BATE/IbCKAs

padora» (b2.B.02(H))

1. Lenp nNpoM3BOACTBEHHOW TNPAKTUKU: HAyYHO-HCCIENOBATEIbCKONW paboThl (MU
npyroe pacuuperue u3 coorserctpyromiero ®I'OC BO) — hopmupoBanue HE0OOXOAMMBIX




KOMIIETEHIIMM A OCYILECTBJIEHMS  HAy4YHO-MCCIIEJOBATEIBbCKON  JESITEIbHOCTH IO
HarpasJjieHHut0 moArotoBku ‘“TexHomnorus 3amutbl oT kopposuu” (b2.B.02(H)) — namee u3
paboueii mporpaMMbl IPAKTUKH.

2. B pesynbTare  BBINOJIHEHUS  NPOMU3BOJACTBEHHOM  NpPAKTHKH:  HAay4dHO-
UCCIIeIOBATENbCKOW paboThl (WM apyroe pacimupenue u3 coorBercrBytoniero ®I'OC BO)
o0yyaromuiics 1o nporpamme 6axkajiaBpuara J0JIKeH:

Obnaoams cnenyronumu (I1K) kommereHnusIMu:

—  CHOCOOHOCTh  IUIAHUPOBaTb M TNPOBOAMTH  (PU3MUYECKHE M XUMHUYECKHE
HKCHEPUMEHTBI, NPOBOAUTH OOpabOTKY HMX pe3yjibTaTOB M OLIEHUBATh IOIPEIIHOCTH,
BBIIBUTaTh TUIOTE3bl W YCTAHABIMBATH TPAHUIBI HMX TMPUMEHEHUS, HPUMEHSTh METOMbI
MaTeMaTHYeCKOro aHanu3a u MmojaenupoBanus (ITK-16);

— TOTOBHOCTb TPOBOAWTH CTaHAAPTHBIE H  CEPTH(PHUKAIMOHHBIE HCIBITAHUSA
MaTepHaJIOB, U3JICIUI U TeXHOoJoruueckux mporeccos (IMK-17);

—  TOTOBHOCTBH HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUUYECKUX DJIEMEHTOB, COCIUHEHHUH U
MaTepHaIoB Ha UX OCHOBE JUIsl peIIeHUs 33/1a4 npodeccronansHoil nesteapnoctr (I1K-18);

—  TOTOBHOCTH HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MUECKUX TEOPUH IJIsi peIIeHUs
BO3HUKAIOMIMUX (PU3MYECKHUX 3a]a4, CAMOCTOATEIBHOTO MpHOOpeTeHus: (hU3NYECKHX 3HAHUH,
JUIl IOHMMaHMs NMPUHLIMIIOB paboThl NPUOOPOB M YCTPOMCTB, B TOM YHCIIE BBIXOIAIIMX 3a
npexenbl komnereHTHocTH (ITK-19);

— TOTOBHOCTb M3y4aTh HAay4YHO-TEXHHYECKYI0 HH(OpMAINIO, OTEYECTBEHHBIH U
3apyOeKHBIN ONBIT o TeMaTuke uccienosanus (I1K-20)

3namey:

-TIOPSAJIOK OPTaHM3alWH, IIAHUPOBAHUS M NPOBEJCHUS HAyYHO-HCCIEI0BATEIBCKIX
paloT ¢ UCHOIB30BAHUEM MTOCIIEAHUX HAyYHO-TEXHHUUECKUX JOCTHKEHUN B TaHHOH 00JacTu;

-TEOPETUUYECKUE OCHOBBI CHHTE3a METAJUIMYECKMX M HEMETAITIMUYECKUX MaTepUalloB U
MOKPBITUI IPUMEHATh 3TU 3HAHUS HA MPAKTHUKE;

-OCHOBHbIE TPEOOBaHUsI K MPE/ICTABICHUIO PE3yJIbTaTOB IPOBEIEHHOI0 UCCIIEI0BaHUS B
BUJIE HAYYHOI'O OTYETa, CTAThbU WIH JOKJIA/a;

Ymems:

-CaMOCTOSITEIbHO BBISIBIISATh MEPCHEKTHBHBIC HANPABICHUS HAYYHBIX HWCCIICAOBAHHM,
00OCHOBBIBaTh AKTYaJbHOCTb, TEOPETHUUECKYI0 M MPAKTHUYECKYI0 3HAYMMOCTh IPOOJIEMBI,
MPOBOJIUTh AKCIEPUMEHTAIBHBIE HCCIEAOBAaHUS, aHAIM3UPOBATh W HWHTEPIPETHPOBATH
MIOJTyYeHHbIE Pe3yJIbTaThI;

-OCYILIECTBIISITh MOUCK, 0OpabOTKYy M aHalu3 HayYHO-TEXHMYECKOH HH(pOopMauuu Mo
POGIITIO BBITTOTHAEMON pabOTHI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

-paboTaTh Ha COBPEMEHHBIX MPHOOpPaxX, OPraHM30BHIBATh MPOBEICHUE YKCIEPUMEHTOB U
WCTIBITAHUHN, IPOBOJANTH X 00paOOTKY M aHAIM3UPOBAThH PE3YIIbTATHI;

Braoemy:

-METOJIOJIOTHe M METOJMKOW TMpOBEACHUS HAy4YHBIX HCCIIEOBAaHUI; HaBBIKAMHU
CaMOCTOSATENIbHON HayYHOU U UCCIIEA0BATEIIbCKOM paOOTHI;

-CIIOCOOHOCTBIO pelIaTh TOCTAaBICHHBIE 33/Ja4Yd, HWCIIONB3Yys YMEHHsS W HaBBIKHM B
OpraHu3alK HayYHO-UCCIEeI0BaTEeIbCKIX U TEXHOJIOTHYECKUX paldoT;

-HaBbIKAMH KPUTHYECKOTO aHajHM3a HAayYHO-TEXHUYECKOW JHMTEpaTyphl, pa3paboTKH U
(bopMyITHpOBaHUS COOCTBEHHBIX METOOJOTMYECKHX TIOAXOJ0OB K PEHICHHUI0 HayYHBIX
npooem.

3. Kpatkoe comepxanue MpaKTHKH

[Ipon3BoaCTBEHHAs MpaKTHKa: Hay4yHO-HCCIEeNOBaTelIbCKass paboTa BKIIOYACT OSTarlbl
O3HAKOMJICHUS C IPUHIIUIIAMU OpraHU3alluy HayYHbIX UCCIIeIOBAHUN BKIIIOYACT:

Mopyne 1. BelmonaHeHue W mpencTaBICHHUE pPe3yJbTaTOB HAYUYHBIX HccienoBaHui 1.1
Brinmonnenue HayuHbIX uccnenoBanuii. CocraBieHue nporpamMmbl uccienoBanus. CTpyKTypa
U COJep)KaHWE OCHOBHBIX pa3lejioB OTYeTa O HAYYHO-HUCCIIEIOBATEIBCKON pabdoTe.
dopmMmynupoBaHHe LIeJeH M 3a/lauy MCCIIEOBAaHUS; COCTaBJIEHUE aHAJIUTUYECKOro 0030pa Io
TEME HCCIIEAOBaHUS; BBHIOOp Y(PPEKTHBHBIX METOJOB M METOAMK JOCTIDKEHUS JKEIAeMbIX
pe3yabTaToB HccieqoBaHus. [IpoBeieHre COOTBETCTBYIOIUX HKCIEPUMEHTOB JUISl MTOJTyYSHHS
MPaKTUYECKUX  Pe3ylbTaTOB, aHalN3, WHTEpHpeTanus © O00O0OIIEHHE pe3yJIbTaToOB
ucclieIoBaHusl; (OpPMYJIHPOBKAa BBIBOJIOB; HamucaHue otyeTta. 1.2 IloaroroBka Hay4dHOro
JIOKJIa/1a ¥ MPE3eHTALNN.



4. O0beM HayIHO-HCCIIEA0BATEIIBCKOM padOTHI

. B 3auetHbIX
Buib yaeOHO# paboThI B akanem. gacax
eIMHHLIAX
O011ast TPYA0EMKOCTh MPAKTHKH M0 y4eOHOMY IIAHY 3 108
KonrakTtHas paboTa — ayIMTOpHBIE 3aHSITHUS: 2 72
Bu koHTakTHOU paboThI (npu Hanuyuu): - -
CamocrositensHas padota (CP): 2,9 35,6
KonraktHast camocrosTenpHas padbota (npu naruuuu) 0,1 72,4
Buer camocTosiTensHON paOoOThI - -
Ox3ameH (ecau npedycmomper Y1) - -
KonrakTHast paboTa — MpOMeKyTOYHAasT aTTeCTAIUs -
[ToaroToBka k sK3aMeHy i -
Bua xoHTpOJIS: 3a4eT C oIl.

Buner yaeOHO# paboThI

B 3aueTHBIX

B acTp. yacax

eIMHATIAX
O011ast TPYA0EMKOCTh MPAKTHKH M0 y4eOHOMY IIaHY 2,25 81
KonTakTHas paboTa — ayANTOPHBIEC 3aHATHS: 15 54
But KOHTaKkTHO# paboThI (npu Hanuyu): - -
CamocrostenbHas padora (CP): 0,73 26,25
KonraktHast camoctosTenpHas padota (npu naruquu) 15 54,3

Buner camocrosiTensHON paOOTHI

Dk3ameH (ecau npedycmomper Y1)

KonTakTtHas paboTa — mpoMexyTouHas aTTecTarys

IToaroroBka k 3K3aMeHy

Buj koHTpOIS: 3a4er / IK3aMeH

AHHOTanus padoyeil MporpaMmbl
«IIpousBoacTBEeHHAs MPAKTHKA: MPAKTHKA 10 MOJYy4YEeHHIO
npogeccnoHaJIbHbIX YMEHHI 1 ONBITA NPO(ecCHOHAIBLHOM AeITeJIbHOCTH
(b2.B.03(11))

1. Hens IIpon3BOACTBEHHOM MPAKTUKU: MPAKTUKH MO MOJYYEHHIO MPOPECCHOHATIBHBIX
YMEHHH 1 onbITa NPo(heCCHOHATILHON e TENIbHOCTH MPAKTUKHU — IPAKTUYECKOE O3HAKOMJIIEHUE
U U3Yy4YEHUE IPOLECCOB MPOU3BOACTBA OCHOBHBIX BHJIOB METAJUIMYECKUX M HEMETAJUNINYECKUX
MaTepUasoB, TMOKPBITHHA, CTPYKTYpbl MPEANPUSATHH, OCHOBHOTO  TEXHOJIOIMYECKOTO
obopynoBanus. OCHOBHOH 3aja4yell MPaKTUKU IO MOJyYEHHIO MPO(EeCcCHOHANBHBIX YMEHUH U
onbITa MNPO(ECCHOHABHON JEsATeNbHOCTH SBIsETCSl (OopMHUpOBaHME Yy OOydaroluXcst
KOMIIETEHIINM, CBSI3aHHBIX C LEJIOCTHBIM IPEICTaBICHUEM O TEXHOJIOTHAX ITPOU3BOJCTBA
METANIMYECKUX U HEMETAINIMYECKHX MaTepHajioB, MOKPBITUNA, OpraHU3aleil U CTPyKTypou
OpEeaNpusATH MO0 WX TMPOMU3BOJACTBY, CIOCOOHOCTM M TOTOBHOCTH OCYILIECTBISATh
TEXHOJIOTUYECKHUM IMPOLECC B COOTBETCTBUU C PErJaMEHTOM M HCIOJIb30BAaTh TEXHUYECKUE
CPEACTBa JUIsl KOHTPOJISl OCHOBHBIX IIapaMETPOB TEXHOJIOIMYECKOTO IPOLECCA, CBOMCTB ChIPbS
Y TOTOBOM MIPOJYKIINHU, paOOTON ¢ HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIIUEH.

2. B pesynbTare npoxoxaeHus [Ipon3BoacTBEHHON NPAKTUKU: IPAKTUKHU IO MOJTYYEHHIO
npodeccnoHaNbHbIX YMEHHH U ombiTa MpodecCHOHATBHON  JEeSTENbHOCTH MPAKTHUKH
o0yyJaroImuiics 1mo nporpaMmme GakanaBpuara J0JKeH:

Obnaoams cnenyromumu (I1K) kommereHIUsAMU:

—  CIOCOOHOCTb M TOTOBHOCTb OCYHIECTBJIATH TEXHOJOTHYECKHH Tmpolecc B
COOTBETCTBUHM C PETJIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CpEACTBA JUIsl HU3MEpPEHUus
OCHOBHBIX TTAPAMETPOB TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB Chipbst U mpoaykiuu (1TK-1);

— TOTOBHOCTb IPUMEHATh AHAJIUTUYECKHE M UHCJICHHBIE METOJbl PEIICHUS
MOCTABJIEHHBIX 3a/lady, MCIOIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE  TEXHOJOTHUH,
POBOJIUTH 00pabOTKy MH(OPMAIIUH C MCIIOJIIb30BAaHUEM HPUKIIAJHBIX MPOrPAMMHBIX CPEICTB
cdepsl mpodeccuonanbHoi aestenbrocth ([1IK-2);

—  TOTOBHOCTb  HCIIOJIb30BaTh  HOPMAaTHBHBIE  JOKYMEHTBl IO  KayecCTBY,
CTaHJApTH3AlMU W CEepTHU(PUKALIUU TPOAYKTOB U H3AEIMHA, DJIEMEHTHl HKOHOMHYECKOIO
aHanau3a B nmpakTuueckoi aestenpaoctu (IK-3);




—  CIOCOOHOCTh NMPUHUMATh KOHKPETHBIE TEXHUYECKHE pEUIeHUs HpU pazpadboTke
TEXHOJIOTUYECKHUX TIPOILIECCOB; BHIOMpPATh TEXHUYECKHUE CPEACTBA M TEXHOJOTUU C YYETOM
AKOJIOTUYECKUX MocencTBIi ux npumeHenus ([TK-4);

—  CHOCOOHOCTH HCIIOJIB30BaTh MpaBMJIa TEXHUKU OE30MACHOCTH, MPOM3BOJCTBEHHOM
CaHUTApUU, TOXKApHOH OE30MacCHOCTH M HOPMBI OXpaHbl TPyAa; H3MEpSITh M OLIEHHWBATH
napamMeTpsl NMPOU3BOACTBEHHOI'O MHUKPOKIIMMATa, YPOBHS 3albUIGHHOCTH M 3ara3oBaHHOCTH,
1ryma, U BuOparu, ocBeriennoctd padounx mect (ITK-5);

—  CHOCOOHOCThH HaJla)KWBaTh, HACTPAUBATh U OCYLIECTBISATH IMPOBEPKY 00OPYIAOBAaHUS
u nporpaMmusbix cpeacts (ITK-6);

—  CHOCOOHOCTh MIPOBEPATH TEXHUYECKOE COCTOSIHUE, OpTraHU30BBIBATH
npopUIAKTUIECKHE OCMOTPBI U TEKYLIHH PEMOHT 00OpYAOBaHUS, TOTOBUTH O0OPYAOBAaHHE K
PEMOHTY U IPUHUMATH 00opynoBanue u3 pemonta (ITK-7);

— - TOTOBHOCTb K OCBOGHHIO M IKCIUTyaTallud BHOBb BBOAMMOro obopymnoanus (I1K-
8);

—  CHocoOHOCTh  AaHAIM3MPOBATh  TEXHUYECKYIO  JOKYMEHTAIMI0, IOAOUpPATh
000opya0BaHUe, TOTOBUTH 3asBKU Ha IpruobpeTeHre u peMoHT obopynoBanus (ITK-9);

—  CHOCOOHOCTh TPOBOAMTH AHAJIM3 CHIPbS, MaTEPUAIOB M TOTOBOM IPOIYKIIWH,
OCYIIECTBIATH OLICHKY pe3yibTaToB aHanu3a ([1K-10);

—  CIOCOOHOCTb BBISBISATH U YCTPAHATh OTKJIOHEHUS OT PEXUMOB pabOThI
TEXHOJIOTHYECKOT0 000PYI0BaHMS U TApaMeTpoB TexHojornyeckoro mporecca (ITK-11);

—  CHOCOOHOCTh  IUTAHUPOBaTh M TPOBOJAUTH  (PU3MUECKHE W  XHMHUYECKHE
OKCHEPUMEHTHI, TPOBOAUTH OOpaOOTKY HX pe3yabTaTOB W OICHHWBATH MOTPEUIHOCTH,
BBIIBUTATh THUIIOTE3bl W YCTAHABIMBATh TPAHULIBI UX NPUMEHEHHS, MPUMEHITh METOJbI
MaTEeMaTHYeCKOro aHajiu3a M MOJCIHUPOBAHMS, TEOPETUYECKOTO U SKCIEPUMEHTAIBLHOTO
uccnenosanus (I1K-16);

— TOTOBHOCTH TPOBOAWTH CTaHAAPTHBIE H  CEPTH(PHUKAIMOHHBIE WCIIBITAHUS
MaTepUaioB, U3ACIHUN 1 TeXHOoIorn4eckux mnpoiueccos (ITK-17);

—  TOTOBHOCTBH HCITIOJIb30BaTh 3HAHUE CBOMCTB XUMHUUYECKUX DJIEMEHTOB, COCTUHEHHUH U
MaTepUAIOB Ha UX OCHOBE JUTS PelIeHus 3a1a4 nmpodeccuonanbHoi aesirensaoctr (ITK-18);

— TOTOBHOCTH HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DM3UYECKUX TEOPHU IS PEIICHHS
BO3HUKAIOMINUX (U3UUECKUX 3a]lad, CaMOCTOATENBHOTO MPUOOpeTeHHsT (DU3NYECKHX 3HAHHM,
IUI TIOHMMaHUsI TIPUHIAIIOB paboOTHl MPUOOPOB M YCTPOMCTB, B TOM YHWCIIE BBIXOISIIMX 32
npeiesbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasiaeHus (ITK-19);

— TOTOBHOCTh H3Yy4aTh HAyYHO-TEXHHUYECKYI0 HHGOpPMAIMIO, OTEYECTBEHHBIH W
3apyOeKHBIN OMBIT o TeMaTuke uccienosanus (I1K-20)

3namy:

- TEXHOJIOTMYECKHE TPOLECCH, NPUHIUMNHAIBHYI0 TEXHOJOTUYECKYI0  CXEMY
MIPOU3BOJICTBA M OCHOBHOE TEXHOJIOIMYecKoe 000pyJOBaHUE, UCIOJIb3YyEMOE B MPOU3BOICTBE
METAJUIMYECKUX M HEMETAJUIMIECKUX MAaTEPUAIIOB, IOKPHITHIA;

- OpPraHM3alMOHHYIO CTPYKTYpPY NPEANPHUSATHH MO MPOU3BOJICTBY METAUIMYECKHX H
HEMETAINTNYECKUX MaTepUaioB, MOKPHITUI;

- OCHOBHbIE€ NPUHIIMIBI, METOABI M (POPMBI KOHTPOJS TEXHOJOIMUYECKOro Ipoliecca,
MCXOJHOTO CHIPhs U Ka4eCTBA MPOTYKIINH;

- OCHOBHBIC HOPMaTHBHBIE JIOKYMEHTHI 110 CTAaHAAPTH3AIMH U CEPTH()HUKAIINN TIPOTyKIIHN
MPEANPHUATHH [0 MPOU3BOICTBY METATUYECKUX U HEMETAJUTMYECKUX MAaTePHAIIOB, TOKPBITHI;

- IpaBHJIa TEXHUKH OE€30MaCHOCTH, 3KOJIOTMU M IPOU3BOJICTBEHHOM CAaHUTAPUH;

Ymems:

- IPUHUMATh KOHKPETHbIE TEXHUUYECKUE PELICHUs NMPH Pa3pabOTKE TEXHOJOTHUECKUX
MPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C YYETOM DKOJOTHYECKHX
MOCIEACTBUI UX MPUMEHEHHUS;

- WUCTOJNB30BaTh HOPMATHBHBIE JIOKYMEHTHl 10 KadecTBY, CTaHAApTHU3alUU U
cepTH(HKAIMU TPOAYKTOB U U3JIENUHN, 2JIEMEHThl YJKOHOMHUYECKOT0 aHalINu3a B NMPaKTHYECKOU
JeSTeTbHOCTH

Bnaoemy:

- CIIOCOOHOCTBIO BBISIBIISITh M YCTPaHSATh OTKJIOHEHHS OT PEXKHUMOB pPabOTHI
TEXHOJIOTUIECKOTO 000PYIOBaHHS U TTAPAMETPOB TEXHOJIOTHUECKOTO MPOIECCa;

- CIIOCOOHOCTHIO M TOTOBHOCTBIO  OCYIIECTBIISITh  TEXHOJIOTMYECKHH TMpolecc B
COOTBETCTBHUH C PErJIaMEHTOM.



3. Kpatkoe copepkanue nmpakTHKH

Monaynp 1. O3HaKOMIIEHHE C TEXHOJIOTHEN IPOM3BOJACTBA WU CTPYKTYPOH IPEAIPUSITHS
[0 TPOM3BOJCTBY METAUIMYECKUX M HEMETAIJIMYECKUX MAaTepHaloB, MOKpbITHH OOmas
XapakTepucTHka npeanpusatus. HomeHnkiaarypa u o0beMbl BBITyCKaeMOH MpOAyKIHH. MeTos
IPOU3BOJACTBA. [IpMHIMNMaBHAS TEXHOJIOTMYECKAs CXEMa IIPOM3BOJCTBA IPOMYKLHUU.
CrpyKTypa npeanpusThs, OCHOBHBIE IPOU3BOJICTBEHHBIE 11€Xa U OTJEIECHUs. XapaKTePUCTUKI
OCHOBHOro oOopynoBaHusa. Monynb 2. M3yueHre OCHOBHBIX TEXHOJIOTMYECKHUX IPOLIECCOB,
[IapaMeTPOB U METOJIOB MX PEryJIMpPOBAaHUS Ha KOHKPETHOM IPEANPUSATHH IO IPOU3BOJACTBY
METANINYECKUX U HEMETAUIMYECKUX MaTepUaJIOB, IOKPHITUN. BhINOIHEHNE MHINBHTyaJIbBHOTO
3amaHus. OCHOBHbBIE IPOMU3BOJCTBEHHBIE IIPOLECCHI B COOTBETCTBUM C TEXHOJIOIMYECKOMN
cxemoil mnpennpuatus. OCHOBHBIE IapaMeTpbl IPOM3BOJICTBEHHBIX IPOLECCOB U pabOThI
TEXHOJIOTUYECKOTr0 000pynoBaHHuA. MeToJbl KOHTPOJS M YIPaBICHUS TEXHOJIOTHYECKHUMU
npoueccamu. KoHTponp KadecTBa TIOTOBOM MNPONYKUMHU. BbINONHEHHE WHAMBUAYAIBHOTO
3amanus. Moayne 3. Cucremarusanusi Marepuaia, MOArOTOBKa oTdera. O0oOmeHue u
CUCTEMAaTH3alMs JaHHBIX II0 CTPYKType, TEXHOJOIMM IIPOM3BOJCTBA, IIPUMEHAEMOMY
000pYZI0OBaHUIO, BBITYCKAEMOW MPEINPUATHEM MPOAYKLIUHU, METoJaM M (popMaM KOHTPOJISI
npoaykuuu. Ilouck m cO6op Hemocraromux AaHHBIX. IloAroroBka M HamucaHue OTYeETA.
IToaroroBka 1 HanKMCaHWe OTYETA 10 BBHINOJIHEHUIO UHAUBUAYAJIbHOTO 3a1aHMUS.

4. O6beM NMPOU3BOACTBEHHON MPAKTHKH: MPAKTUKU MO MOIYYEHHUIO MPO(HecCHOHAIBHBIX
YMEHHH U 0mbITa IPOPECCUOHATBHON JAESITENIbHOCTH

N B 3aueTHbIx
Bunst yueOHO# paboTh B akanewm. yacax
eIMHUIaX
OO01asi TPy10eMKOCTh MPAKTHKH N0 YUYeOHOMY TIJIAHY 3 108
KonrakTtHas paboTa — ayIMTOpPHBIE 3aHSTHUS: - -
Bu koHTakTHON paboThI (npu Hanuyuu): - -
CamocrostenbHas padora (CP): 2,9 107,6
KonraktHast camoctosTenpHas padota (npu naruquu) 0,1 0,4
Buner camocrositensHON paOOTHI - -
Dk3ameH (ecau npedycmomper Y1) - -
KonrtakTHas paboTa — MPOMEKyTOYHAsT ATTECTAIUS -
IMoaroToBka K 9K3aMeHy ) -
Buja konTpoJs: 3a4eT ¢ oIl.

Buner yaeOHo# paboThI

B 3ayeTHBIX

B actp. uacax

eIMHMIIAX
O0mas TPy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IIAHY 2,25 81
KonrtakTHast paboTa — ayIMTOPHBIC 3aHSTHUS: - -
Bu koHTaKTHON paboThI (npu Hanuyuu): - -
CamocrostenbHas padora (CP): 2,24 80,7
KonraktHast camocTosTenpHas padbota (npu naruquu) 0,01 0,4

Bugpl camocTosiTensHON paboThI

DKx3amMeH (ecau npedycmompenr Y1)

KonrakrtHas pa60Ta — [IPOMEIKYTOYHAA aTTCCTAllUA

HOHFOTOBK& K OK3aMCHY

Bua konTpoas:

3auer / IK3aMeH

AHHOTanus padoyeil NPOrpaMMblI
«IIpexannminomuas npaktuka» (b2.B.04(I1x))
1. 1 Lenp npea uIyioMHON NMPaKTUKH (WM MOJHOE HAUMEHOBAHME C PACHIMPEHHEM U3
cootBercTBytomiero ®I'OC BO) — BbInoHEHNE BHITYCKHOM KBaJIM(UKAITMOHHONW PaOOTHI.
2. B pesynbraTe mNpOXOXKAECHUS MNPEIAUIUIOMHOM MPAKTUKM OOydarouuiica 1o

nporpamme 6a1<aJ1aBpI/1aTa JOJIKCH:

Ob6naoams cnenyromumu (I1K) komnereHnusamu:
—  CIOCOOHOCTh U TOTOBHOCTH

OCYILIECTBIIATh

TEXHOJOTHYECKUM TpOIEecC B

COOTBETCTBUM C PETJIAMEHTOM M HCIIOJIb30BATh TEXHUYECKUE CpEACTBA [UIsl HU3MEpPEHUs
OCHOBHBIX IIAPaMETPOB TEXHOJIOTUYECKOTO MPOLECcCa, CBOMCTB ChIpbst U poaykiuu (11K-1);




— TOTOBHOCTb TPUMEHATh AHAIUTUYECKHE U YHUCICHHBIE METOJbl PpEIICHUS
MOCTABJIEHHBIX 3a/lay, MCIOJb30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE  TEXHOJOTHUH,
MPOBOJIUTH 00pabOTKy MH(OPMAIIUHU C UCIONB30BAaHUEM MPUKIIAJAHBIX MPOTPAMMHBIX CPEICTB
cdepsl mpodeccronansHol AestenpHocTr (ITK-2);

—  TOTOBHOCTh  HCIIOJb30BaTb  HOPMAaTHBHBIE  JOKYMEHTHI  TI0  KauyecTBY,
CTaHJApTH3AIMU W CEePTH(PHUKALIUU TPOAYKTOB U W3JACIHNA, DJIEMEHTH HKOHOMHYECKOTO
aHanau3a B npakTuueckoi aesrenpaoctu (IK-3);

—  CIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHUYECKHE pEUIeHHs Hpu pazpaboTke
TEXHOJIOTUYECKHUX TIPOILIECCOB; BHIOMpPATh TEXHUYECKHUE CPEICTBA M TEXHOJOTUU C Y4YETOM
IKOJIOrMYECKUX NocieacTBri ux npuMeHenus (I[1K-4);

—  CIIOCOOHOCTH MCIOJBb30BATh MpaBUjia TEXHUKHU O€30MacHOCTH, MPOU3BOACTBEHHOMN
CaHUTApUU, TOXKApPHOH OE30MaCHOCTHM M HOPMBI OXpaHbl TPyAa; H3MEpSITh M OLIEHHWBATH
napaMeTpsl MPOU3BOACTBEHHOIO MHUKPOKIIMMATa, YPOBHS 3albUIEHHOCTH M 3ara3oBaHHOCTH,
mryma, u Buoparmu (ITK-5);

—  CHOCOOHOCThH HaJla)KMBaTh, HACTPAUBATh U OCYHIECTBIATH MPOBEPKY 00OPYIAOBAaHUS
u nporpamMHbIX cpezacts ([1K-6);

—  CIIOCOOHOCTH MIPOBEPSTH TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATH
npoUIaKTUYECKUE OCMOTPHI U TEKYIIUH PEMOHT 00OPYAOBaHUS, TOTOBUTH 000pYAOBaHUE K
PEMOHTY M IPUHUMATh 00opynoBanue u3 pemonta (I1K-7);

— - TOTOBHOCTb K OCBOCHHUIO M IKCIUTyaTallud BHOBb BBOAMMOro obopymnosanus (I1K-
8);

—  CIOCOOHOCTh  AHAIM3UPOBATh  TEXHHUYECKYI  JOKYMEHTAlMIO,  IOAOUpaTh
000pyIOBaHUE, TOTOBHUTH 3asIBKH Ha IpUOOpeTeHue u peMoHT obopynosanus (I1K-9);

—  CHOCOOHOCTh TPOBOAWTH AHAJIHM3 CHIPbS, MaTEPUATIOB M TOTOBOM IPOIYKIIWH,
OCYIIECTBIIATH OIIEHKY pe3yabTartoB aHanu3a (ITK-10);

—  CIOCOOHOCTb BBISBJISATH U YCTPAHATh OTKJIOHEHUS OT PEKUMOB  pabOTHI
TEXHOJOTUYECKOro 000PYIOBAHUS U MMAPaMETPOB TexHoIornueckoro mporecca (ITK-11);

—  CHOCOOHOCTh  IUTAHUPOBATh M NPOBOJAUTH  (PU3MUECKHE M XHMHUYECKHE
SKCIIEPUMEHTHI, MPOBOAUTH 0O0pabOTKY HX pe3yJlbTaTOB U OLEHHWBATh IOTPEIIHOCTH,
BBIIBUTaTh TUIOTE3bl W YCTAHABIMBATH TPAHUIBI HX TNPUMEHEHUS, NPUMEHSTH METOMbI
MaTeMaTH4ecKoro ananusa u mojeauposanus (ITK-16);

— TOTOBHOCTHb TPOBOAWTH CTaHAAPTHBIE H  CEPTH(PHUKAIMOHHBIE WCIIBITAHUS
MaTepUaNIoB, U3ACIHUI 1 TeXHOoIorn4eckux mpoieccos (ITK-17);

—  TOTOBHOCTb MCIIOJIb30BaTh 3HAHHE CBOMCTB XMMUYECKUX HJIEMEHTOB, COCMHEHUN U
MaTepHaIoB Ha UX OCHOBE JUIs PEeLIeHUs 3a/1a4 npodeccronansHoit aestenapHocTr (ITK-18);

—  TOTOBHOCTH HWCIIOJIb30BaTh 3HAHHS OCHOBHBIX (PH3UYECKUX TEOPUH [UIS PEHICHUS
BO3HUKAIOMINUX (PU3UYECKUX 3a/1a4, CaMOCTOSATENILHOTO NMpHOOpeTeHns (U3NYECKUX 3HAHHM,
JUI. TIOHUMaHUsI TIPUHIUIIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOJSIINX 3a
npeaenbl kommnereHTHocTH (ITK-19);

— TOTOBHOCTh H3y4aTh HAYYHO-TEXHHYECKYI0 WH(OpMAINIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT o TeMaTuke uccienosanus (I1K-20)

3namey:

— TOOXOABl K OpraHW3alMd  CaMOCTOSTEIbHOW W KOJUIGKTMBHOW  Hay4YHO-
UCCIIEI0BATENBCKON PabOTHI;

—  NIPUHIUIBI OPTaHU3AIMA IPOBECHHS YKCIIEPUMEHTOB M UCTIBITAHUH;

—  IPUHIUIBI U CIOCOOBI 3alIUTHl OOBEKTOB MHTEIIEKTYalIbHON COOCTBEHHOCTH U
KOMMEpIHATU3aI1H [TPaB Ha 00bEKThl HHTEIUIEKTYaIbHOW COOCTBEHHOCTH.

Ymems:

—  BBINOJIHATH TNOMCK, O0pabOTKy, aHaIM3 M CUCTEMATH3AlMI0 HAyYHO-TEXHHYECKOU
uHpOpMaIUY, OCYIIECTBIISATh BHIOOP METOJUK W CPEICTB PEIICHUs 3a/lad, MOCTABJICHHBIX
MIPOrpaMMOi IPAKTUKH;

—  -BBINIOJTHATH 00pa0OTKY M aHATN3 PE3yIbTATOB KCIIEPIMEHTOB U HCITBITAaHHIH,

—  -aHaJIM3UpPOBaTh BO3HUKAIOIIME B HAYYHO-UCCIIEIOBATEIBCKON JEsTeNbHOCTH
3aTpy/AHEHUS U CIIOCOOCTBOBATH UX PA3PEIICHUIO.

Braoemw:

—  mpueMaMH pa3padOTKH IUIAHOB W MPOTpaMM IPOBEIEHUS HAYYHBIX HCCIIEIOBaHUH,
TEXHUYECKUX Pa3pabOTOK, 3aJaHU Il HCTIOJIHUTETICH



3. Kpatkoe coneprxkanue MpakTUKH

[IpenauruioMHasl TpakTUKa BKIOYAeT JTalbl O3HAKOMIIGHHS C  MPUHIMIIAMHU
OpraHu3allii HaydHBIX HCCaeaoBaHui (Momymu 1, 2) W 3Tam MPaKTHYECKOTO OCBOCHHS
JEATEILHOCTH YYEHOT0-HCCIIeI0BaTeNs (MOIYb 3).

Monynpe 1. Beenenue — nenu u 3afauu NpeAIUIUIOMHON NpakTUKU. OpraHu3aluoHHO-
METOAMYECKHE MEPONPUATHS. TEeXHOIOTHUECKUE HHCTPYKTaXKH.

Monaynp 2. 3HaKOMCTBO € OpraHu3alMeil HayyHO-UCCIIENI0BAaTEIbCKON IEsTENbHOCTH,
CHCTEMOW YIpaBJICHUs] HAyYHBIMH HCCICIOBAaHUAMU. |IpUHIMIIBI, TEXHOJIOTHH, (OPMBI U
METO/bl OpPraHU3alMi HayYHO-HCCIIEI0BATENbCKON AEATEIIbHOCTH Ha MPUMEpE OpraHu3aluu
Hay4YHOH paboTel Kadenpsl (mpobieMHOM JabopaTopuu, HaydyHOU Tpynmsl). [lmanupoBanue
HAy4YHOH J1eATeIbHOCTH OpraHu3altH.

Monyns 3. Bremonnenue uHAaMBHIyanbHOTO 3amanus. COop, oOpaboTtka u
cucremaruzauus HH(opManuonHoro marepuana. Odopmienue ortdera. JIuyHoe yuactue
00y4aromerocs B BHIIOJTHEHUH HAYYHO-UCCIIEIOBATEIBCKUX PadOT Kadeapsl.

4. O0beM NpeAUIIIOMHON TPAKTHKU

. B 3aueTHbIxX
Bunst yueOHO# paboTh B akanem. uacax
eIMHHUIaX
OO0uiasi TPy10€eMKOCTh NPAKTHKH 10 Y4eOHOMY IJIaAHY 9 324
KonTakTHas padoTa — ayIuTOpPHbIE 3aHATHUS: - -
CamocrositensHas padota (CP): 8,9 323,6
KonraktHast camoctosTenpHas padota (npu naruquu) 0,1 0,4
Buapl camocTtosiTensHON paboThI - -
Ik3ameH (ecau npedycmompen YII) - -
KonTakTHas pabota — mpoMexxyToyHas aTTecTanus -
IToaroroBka K 3K3aMeHy ) -
Bua konTpoJas: 3a4er ¢ oll.

Buner yaeOHO# paboThI

B 3ageTHBIX
eIUHALIAX

B actp. wacax

O01ast TPyA0eMKOCTh MPAKTHKHU N0 y4eOHOMY IIaHY

6,75

243

KonrakTHast paGOTa — AyIUTOPHBIC 3aHATHUSA:

IIpooonicenue mabauyvt

CamocrostenbHas padora (CP):

6,74 242,7

KonraktHast camocTosiTenpHas padbota (npu naruquu)

0,01

0,3

Buner camocrositensHON paboThI

Ik3ameH (ecau npedycmompen YII)

KonTakTtHast paboTa — mpoMexyTouHas aTTecTarys

HOHFOTOBK& K OK3aMCHY

Bup konTpoJs:

3a4yeT C ol.

AHHOTanus pado4eil NporpaMmbl
I'ocynapcrBenHast HTOroBasi arrecTanus: «3ammTa BbILYCKHOM
KBATU(QUKAIUOHHOMH padoThl, BKJIOYas MOAr0TOBKY K 3alllMTe U NPOLeAYPY 3alUUThD)

1 I[ens  rocymapCTBEHHOW  WTOTOBOM  aTTEeCTAllMM:  3aIIUTHl  BBIMTYCKHOM
KBAJIM(HUKAIIMOHHON pPabOThl, BKJIOYas MOJATOTOBKY K MpOIEnype 3alluThl U MPOLELypY
3amuThl (WM apyroe pacmupenue u3 coorBeTcTByroniero ®I'OC BO) — BeisiBIeHUE YPOBHS
TEOPETUYECKON W MPaKTUYECKON IOATOTOBIECHHOCTH BBIIYCKHHKA By3a K BBIIOJHEHHUIO
npodeccnoHaNbHBIX 3a/lad U COOTBETCTBUSA ero noArotoBku Tpedoanusm PI'OC BO mno
HanpasieHuto moarotoku 18.03.01 «Xumuueckas TEXHOIOTUS.

2 B pesymprate NpOXOXIEHUS TOCYAAPCTBEHHOW WTOTOBOW aTTECTAIMH: 3allUTHI
BBIMYCKHOW KBalIM(UKAIIMOHHON paldoThl, BKIOYAas MOATOTOBKY K MPOLEAYpe 3aIlUThl U
MpoLEeAypY 3alIUThI (WK fpyroe pacmupenue u3 coorserctBytouiero ®I'OC BO) y crynenTa
npoBepseTcs: cOPMUPOBAHHHOCTh CIEAYIOIIUX KOMIIETEHLIMH, a TakXkKe CIeIyIOIUX 3HaHUH,
YMEHU W HaBBIKOB, IO3BOJIAIOMIMX OLEHUTh CTENEHb TOTOBHOCTH OOYyYaIOLIUXCS K
JanbHeHei npodeccuoHalbHON AEATEIbHOCTH.

Obnadams cnenyronumu (OK, OIIK, T1K) kommeTeHITUSAMH:



—  CHOCOOHOCTh HCHOJIB30BATh OCHOBBI (HIOCOPCKUX 3HAHMUA U1 (POPMHPOBAHUS
MupoBo33pendeckoit mozurmu(OK-1)

—  CHOCOOHOCTh aHAJTM3UPOBATh OCHOBHBIC ATAIbl M 3aKOHOMEPHOCTH MCTOPHUYECKOTO
pas3BuTHs o0IIecTBa Tt GopMUpoBaHus rpaxaaHckoi mosuiuu (OK-2)

—  CHOCOOHOCTh MCIOJIb30BaTh OCHOBBI KOHOMUYECKHX 3HAHUN B pa3iIMuHBIX chepax
xusHenesTenpHoctu(OK-3)

—  CHOCOOHOCTH HCIOJIB30BAaTh OCHOBHI MPABOBBIX 3HAHWUH B Pa3IUUHBIX chepax
nesrenbroCTH(OK-4)

—  CcHOCOOHOCTh K KOMMYHHMKAIlMM B YCTHOM M IUCbMEHHOM (popMax Ha pyccKOM U
WHOCTPAHHOM  SI3bIKaX /IS peIIeHUs 3a1a4 MEXKIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3anmoeiicTBuss(OK-5)

—  cHocoOHOCTh paboTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIPUHHMATH COLIMANIBHBIC,
ITHUYECKHUE, KOH(ECCHOHANBHBIC U KyIbTypHbIe pasnnuus(OK-6)

—  CIOCOOHOCTBH K caMOOpraHu3aiuu U camooodpazoannto(OK-7)

—  CHOCOOHOCTBH HCIIOJIB30BaTh METOABI M MHCTPYMEHTHI (PM3UYECKON KYyIbTYpPBI IS
obecrieyeHus OTHOIICHHOM COMaIbHON 1 ipodeccnonanbHol aeatenpHoctu(OK-8)

—  cHocoOHOCTh UCMOJIBb30BaTh IPUEMBbl OKa3aHUs MEPBON TOMOILHM, METO/bI 3AIUTHI B
YCIIOBUSIX upe3BbruaitHbix cutyanuii(OK-9)

—  CcHOCOOHOCTh U TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCUUILUIMH B TpodeccuoHanbHoit nesirenproct (OTTK-1)

— TOTOBHOCTb HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (PHU3MUYECKOW KapTHHE MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA IS TOHHUMAHUS
OKpy»arorero mupa u sipneauii mpupo1si(OI1K-2)

—  TOTOBHOCTb MCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, IPUPOJIEC XUMHUYECKOM
CBSI3U B PA3NIUYHBIX KJIACCAX XMMUYECKUX COSIMHEHH JUIi TOHUMAaHHS CBOMCTB MaTepHajoB U
MeXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEeKamuX B okpyxkarorieMm mupe(OITK-3)

— BJaJeHHE [OHMMAaHUEM CYIIHOCTM M 3HaueHuss HHQOpMalnuuM B pPa3BUTUU
COBPEMEHHOT0 MH(OPMAIIMOHHOTO OOIIECTBA, OCO3HAHMS ONAaCHOCTH U YIPO3bl, BO3HUKAIOIINX
B 3TOM IIpolecce, CHOCOOHOCTh COOJIOJAaTh OCHOBHbIE TpeOOBaHUS HH(GOPMAILIMOHHON
0€30MMacHOCTH, B TOM YHUCJIC 3alUThI TocynapcTBenHoi TaiHbi(OI1K-4)

—  BJaJieTh OCHOBHBIMHM METOJaMHM, CIOCOOaMH M CPEICTBAMH IOIYYEHUs, XpaHEHUs,
nepepaboTKu MH(pOpPMAIMK, HaBbIKaMU PadOThl ¢ KOMIBIOTEPOM KaK CPEACTBOM YIpPaBJIECHHUS
undopmarmeit(OI1K-5)

—  BJaJeThb OCHOBHBIMH METOAAMHU 3alllUThl IPOU3BOACTBEHHOI'O MEpCOHaNa U
HaceJIeHUs OT BO3MOYKHBIX IOCIISICTBUI aBapuii, KatacTpod, cTuxuiHbix 0eacTBuii(OI1K-6)

—  CHOCOOHOCTP M TOTOBHOCTb OCYIIECTBIISAITh TEXHOJOIMYECKMH Tmpolecc B
COOTBETCTBUHM C pErjJaMeHTOM M HCIOJb30BaTh TEXHUYECKHUE CPEJICTBA Ul H3MEPEHUs
OCHOBHBIX TTAPaMETPOB TEXHOJIOTUYECKOTO MPOIecca, CBOMCTB ChIpbst U poaykiuu (11K-1);

— TOTOBHOCTb NPHUMEHSTh AHAIUTHYECKWE W YHCICHHBIE METOABl PEHICHUS
MOCTaBJIEHHBIX 337a4, MHCIOJIb30BaThb COBPEMEHHbIE HMH()OPMAIMOHHBIE  TEXHOJOTHH,
MPOBOIUTH 00pabOTKYy MH(OPMAITUH C MCIIOJIb30BAaHHEM NPUKIIAJHBIX MPOTPAMMHBIX CPEICTB
chepsr npodeccronanbHoi nesirensroct (ITK-2);

—  TOTOBHOCTb  MWCIIOJb30BaThb  HOPMAaTHBHBIE  JOKYMEHTHI 10  KauyecTBy,
CTaHJApTH3AlMM W CepTHU(PUKALUU TPOAYKTOB U W3JAEIHHA, DJIEMEHTHl HKOHOMHYECKOIO
aHanM3a B nmpakTudeckoii aestenbroctu (I1K-3);

—  CHOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUs TpU pa3padoTKe
TEXHOJIOTUYECKHAX TIPOIIECCOB; BBHIOMPATh TEXHHYECKHE CPEICTBA M TEXHOJOTHH C y4ETOM
IKOJIOTMYECKUX TocieAcTBHi ux npuMeHenus (I[1K-4);

—  CHOCOOHOCTh HCIMOJIb30BaTh MpPaBMJIa TEXHUKU OE30MACHOCTH, MPOU3BOICTBEHHOMN
CaHWTApWH, TOXAPHOW OE30MacHOCTH W HOPMBI OXPaHBI TPy/Aa; WU3MEPSITh W OIICHWUBAThH
napamMeTpsl MPOU3BOACTBEHHOI'O MHUKPOKIMMATa, YPOBHS 3albUIEHHOCTH M 3ara3oBaHHOCTH,
tryma, u Buopanuu (I1K-5);

—  CHOCOOHOCTH HaJlaXXMBaTh, HACTPAUBATh M OCYLIECTBIATH MPOBEPKY 00OPYIOBAHUS
u nporpamMHbIX cpeacts ([1K-6);

—  CHOCOOHOCTh MIPOBEPATH TEXHUYECKOE COCTOSIHUE, OpPTraHU30BBIBATH
npopUIAKTUIECKHE OCMOTPBI U TEKYLIUH PEMOHT 00OpYIOBaHUS, TOTOBUTH 00OPYIOBAaHHE K
PEMOHTY ¥ IPUHUMATH 00opynoBanue u3 pemonTta (ITK-7);



— - TOTOBHOCTbH K OCBOEHUIO U 3KCIUTyaTallud BHOBb BBOAMMOro obopynosanus (ITK-
8);

—  CcHnocoOHOCTh  aHAIM3MPOBATh  TEXHUYECKYIO  JOKYMEHTAIMIo,  MOAOMpaTh
000pyIOBaHUE, TOTOBHUTH 3asiBKM Ha IpUOOpeTeHue u peMoHT obopynosanus (I1K-9);

—  CHOCOOHOCTh TMPOBOAMTH AaHAJIU3 CHIPbA, MAaTEpPUaJIOB M TOTOBOH MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3yibTaToB aHanu3a ([1K-10);

—  CIOCOOHOCTb BBISBJISTH W YCTPAHATh OTKJIOHEHUS OT PEXUMOB pabOThI
TEXHOJIOTUYECKOro 000PYIOBAHUS U MMApaMeTPOB TexHostornueckoro mporecca (ITK-11);

—  CHOCOOHOCTh  IUIAHUPOBaTb M TNPOBOAUTH  (U3MYECKHE H  XUMHYECKUE
SKCIIEPUMEHTHI, MPOBOAUTH 00pabOTKYy HUX pe3yJbTaTOB U OLEHUBATh IOTPEIIHOCTH,
BBIJIBUTaTh TUIOTE3bl W YCTAHABJIMBATH TPAHUIIBI WX TPUMEHEHHS, MPUMEHSITH METO]IbI
MaTeMaTHYeCKOro aHanu3a u MmojaenupoBanus (ITK-16);

— TOTOBHOCTb TPOBOAMWTH CTAaHAAPTHbIE M  CEPTUPUKANMOHHBIC  HCIBITAHHS
MaTepHaJIOB, U3JICIUI U TeXHOoJoruueckux mporeccos (IMK-17);

—  TOTOBHOCTb MCHOJIb30BAaTh 3HAHUE CBOMCTB XMMUYECKUX 3JIEMEHTOB, COEAMHEHUHN U
MaTepUaJIOB Ha UX OCHOBE JUTS PELICHUs 3a1a4 nmpodeccuoHanbHoi nesrensHoctr (I1K-18);

— TOTOBHOCTb HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUH IS pElICHUS
BO3HUKAIOMNX (U3UYECKUX 3a/1a4, CAaMOCTOSATEIBHOTO MPUOOpeTeHHs (HU3NYECKUX 3HAHHIA,
JUIS TIOHUMaHUSl MPUHLUIIOB paboThl MPHUOOPOB U YCTPOMCTB, B TOM YHUCIE BBIXOIAIIMX 3a
npexenbl komnereHTHocTH (ITK-19);

— TOTOBHOCTb H3Yy4aTh HAyYHO-TEXHHYECKYI0 HHGOPMAIUIO, OTEYECTBEHHBIH W
3apyOeKHBIN OMBIT 0 TeMaTHke ucciaenosanus (ITK-20)

3namy:

-IOPSI0K OpraHU3aluy, IJIAHUPOBAHUS U MPOBEICHUS HAyYHO-HCCIIE0BATENIbCKUX
paboT ¢ UCIOTB30BAHUEM TTOCIICAHUX HAYYHO-TEXHHUECKUX JOCTHKECHHUI B TAHHON 00JIacTH;

-(pU3UKO-XUMHUYECKHE OCHOBBI CHHTE3a METAJUIMYECKUX U HEMETAJUIMYECKUX MaTepHaioB
Y TIPUMEHSATDH 3TH 3HAHUS Ha MPAKTUKE;

-OCHOBHbIE TPEOOBaHUS K MPEACTABIECHUIO PE3Y/IbTATOB IIPOBEICHHOIO UCCIIEI0BAHUS B
BU/JIE HAYYHOI'O OTYETA, CTaThU WK JOKJIAJa;

Ymems:

—  -CaMOCTOSITEIIbHO BBISBIIATH MEPCIEKTUBHBIE HAMPABIICHUSI HAYYHBIX UCCIIEAOBaHUM,
00OCHOBBIBaTh AKTYaJIbHOCTb, TEOPETUYECKYI0O U MPAKTUYECKYI0 3HAUYUMOCTb IPOOJIEMBI,
MPOBOJIUTh 3KCHEPUMEHTAIbHBIE KCCIIEOBAHUSA, AaHAJIU3UPOBATb M HMHTEPIPETUPOBATH
MIOJIy4YE€HHBIE PE3YJIbTATHI;

—  -OCYLIECTBJIATH MOUCK, 00pabOTKY U aHAINU3 HAyYHO-TEXHUUYECKOWH MH(OpMaIMU 110
TeMe BBINOJIHIEMOM paboThl, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— -paboTaTb Ha  COBPEMEHHBIX MNpuOOpax, OPraHU30BbIBaTb  IPOBEJICHUE
HKCIIEPUMEHTOB U UCIIBITAHUN, IPOBOAUTH UX 00pabOTKY M aHATTM3UPOBATh PE3YJIbTATHL;.

Braoemy:

-METOAOJIOTUE W METOAUKOW TMPOBENCHUS HAYYHBIX WCCICIOBAHUMN; HaBbIKAMHU
CaMOCTOSATENIbHON HayYHOU U UCCIIEA0BATEIIbCKOM paOOTHI;

-HaBbIKAMHU DPA0OTHl B KOJUIEKTHBE, IUIAHUPOBAThb M OPraHU30BBIBaTh KOJUIEKTHBHbBIE
Hay4HbI€ HCCIEIOBAHUs; OBJIAJIEBATh COBPEMEHHBIMU METOJAMHU HCCIEIOBAaHUSA M aHaJIM3a
MIOCTABJIEHHBIX TPOOIIEM;

-CIIOCOOHOCTBIO pellaTh MOCTaBJIEHHBbIE 3a/ayd, HCIOJb3ysl yYMEHHUS M HaBBIKM B
OpraHM3allyi Hay4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTUYECKUX paboT.

3 Kpartkoe conepkaHue rocyZapCTBEHHON MTOTOBOM aTTeCTAllMM: 3aIIUTHI BBITYCKHOMN
KBaJIM(UKAIIMOHHON paboThl, BKJIIOYas IMOATOTOBKY K MpOIENype 3allluThl U MPOLERypYy
3aIUTHI.

l'ocynapcTBeHHass WTOroBas arTecTalUs: 3alUTa BBITYCKHOM KBalu(UKAIIMOHHON
paloThl, BKIIOYas MOJIrOTOBKY K MPOLEAYpE 3alIUThl U HPOLENypYy 3alMThl (WK JIpyroe
pacmmpenrne u3 cootBercTBytomero ®I'OC BO) mpoxomutr B cemectpe Ha 0a3e 3HaHUM,
YMEHUN W HABBIKOB, TOJYYEHHBIX CTYJIEHTaMHU NpPH H3YYCHUHM AUCLUIUIMH HalpaBICHUS
“Texnosiorus 3amuThl oT koppo3uu” (b3.5.01) u npoxoxaeHus NpakTUK.

locynmapcTBeHHass WTOroBas aTTeCTAallMs: 3alUTa BBIMYCKHON KBalU(UKAIIMOHHON
paboThl, BKJIIOYAs MOJATOTOBKY K MPOIEAYype 3allMThl U MPOLEAYpPY 3aLIUThl MPOBOIUTCS
roCyZapCTBEHHOM 3K3aMEHALMOHHOW KOMUCCHUEH.

KonTtponb ypoBHsSI cHOpMHPOBAHHOCTH KOMITETCHIIMN OOy4YarOIUXCs, MPUOOPETEHHBIX




npu ocoenun OOIIl, ocymiecTBisercs IyTeM IPOBEAEHUS  3alllUTBl  BBITYCKHOU
kBanmuuKkaoHHoi padbotsl (BKP) n npucBoenus kBanmpukaum «bakamaBpy.

4 OO0BeM TOCYIapCTBEHHOW  WTOTOBOM  aTTECTAIMH:  3alllUTHl  BBITYCKHON
KBaJTM(HUKAIIMOHHON paboThl, BKJIIOYas MOATOTOBKY K HpOIEAype 3alluThl U MPOUEAYPY

3aIATHI
Bujast yueGHOM paGoTI B 3aueTHBIX B akanewm.
SIMHUIIAX Jacax
O6masn Tpynoemkocts ' MA 1o yuyeGHomy miany 6 216
KounraktHas patdora (KP): - -
CamocrositesqibHast padora (CP): 5,98 215,33
KonTakTHast paboTa — UTOroBast arTeCTaLUs 0,02 0,67
Brimonaenwne, Hanmmcanue u oopmirenre BKP - -
Bua konTpoas: 3amuTa BKP
Butsr yueGHOI paboThI B saueTHbIX B actporiom.
SIMHUTIAX gacax
Oo6mas tpynoemkocts 'MA no yueoHomy nmiany 4,5 162
KounraktHas padora (KP): - -
CamocrosiTenbHnas padora (CP): 4,48 161,49
KonTakTHas paboTa — UTOTOBasl ATTECTALIUS 0,014 0,5
Brimonnenwue, Hanucanue U opopmienne BKP - -
Bua konTposs: 3amurTa BKP

AHHOTanus padoyeil NPOrpaMMbl JUCHUTIIHHBI
«IlepeBox Hay4YHO-TexHHYecKOH JguTtepatypsp (PT/.B.01)

1. Llenp nuCHMIUIMHBI — NMpHOOpeTeHrne o0ydarouumucs oOIield, KOMMYHUKAaTUBHON U
npoeCCHOHATPHON KOMIIETEHIIMK, YPOBEHb KOTOPHIX Ha OTIENBHBIX JTamax S3bIKOBOM
MOJIrOTOBKM TO3BOJISIET BBIIOJHATH PA3IMUHbIe BHJIBI IPOPECCHOHATBHO OPUEHTHUPOBAHHOTO
IIEpEBO/A B IPOU3BOICTBEHHON W HAYYHOU JIE€ATEIbHOCTH.

2. B pesynbraTe M3ydeHUs IUCLMILIMHBI OOydaromuiics mo mporpaMMe OakaiaBpuara
JOJDKEH:

Obnadams CIeayOUIMMU KOMITETEHIIUSIMH:

— CIIOCOOHOCTHIO K KOMMYHHUKAallUM B YCTHOW M MHCbMEHHOM (popmMax Ha PycCKOM U
MHOCTPAHHOM  S3bIKAX JUI PEIICHMS 3aJad MEXJIMYHOCTHOIO U MEXKKYJIBTYPHOIO
B3aumoeicteus (OK-5);

- TOTOBHOCTbIO M3y4yaTh HAy4YHO-TEXHMUYECKYI0 HH(POpMAlMIO, aHAJIU3UPOBAThH
OTEUYECTBEHHBIH 1 3apyOe:KHBIH ONbIT 110 Tematrke uccnenoBanuii (ITK-20).

3uamo:

— OCHOBHBIE CIIOCOOBI TIOCTH)KEHUS SKBUBAJIECHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI [IEPEBOA;

— SI3bIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUU S3bIKA KaK CUCTEMBI;

— JIOCTaTOYHOE JUI1 BBIIOJIHEHUS TIEPEBOJA KOJIMYECTBO JIEKCUYECKHX €IVHMII,
(G pa3eonoru3mMoB, B TOM YHCJI€ COL[UAIBHBIX TEPMUHOB U JINHI'BOCTPAHOBETUECKUX PEauii;

ymemy:

— IIPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOA;

— OCYLIECTBIATh NHCbMEHHBIH NEpeBOJ C COOJIIOJICHUEM HOPM JIEKCHYECKOM
HKBHUBAJIEHTHOCTH, COOJIOJIECHUEM TI'PaMMAaTHYECKUX, CHHTAKCHUYECKHMX M CTUIMCTUYECKHUX
HODPM;

— 0(hOpMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBJIATh MEpPeBOJ C COOIIOJEHHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
COOJIIOJICHEM T'PaMMAaTUYECKUX, CHHTAKCUYECKUX U CTHJIUCTUYECKHX HOPM TEKCTa IepeBoja
Y TEMITOPAJIBHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA;

8naoems:

— METOJIMKON MpeanepeBoJYECKOro aHaliu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIIPUATUIO HCXOJHOI'O BBICKA3bIBAHNUS,

— METOJMKOM MOJATOTOBKM K BBINOJIHEHHIO MEPEBOJA, BKIIOYAs MOMCK MHpOpMALUU B
CIIPAaBOYHOM, CIIELIUATIbHON JINTEpAType U KOMIIBIOTEPHBIX CETSX;




— OCHOBaMM CHCTEMBI COKpAILIEHHONH IIEpPEBOAUYECKON 3alMCH IpPHU BBINOJIHEHUU
IIepeBO/a;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTMEN CIIELUATIBHOCTH;

— OCHOBaMU pe(epupoBaHMs U AHHOTUPOBAHUS JIUTEPATYPHI IO CHELUATBHOCTH.

3. Kpatkoe coneprxkanue JUCHUTUIAHBL:

Paznen 1. OcHOBHBIE JIEKCUUECKHE U CTUIMCTHYECKHUE 3aKOHOMEPHOCTH IEPEBOAA
Hay4YHO-TEXHUYECKOH JIUTEpaTypbl

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAy4YHO-TEXHMUYECKOTO IepeBoja. (CMbICIOBOM
aHAJIM3 HAy4YHO-TEXHMYECKOI0 TEKCTa M ero cermeHTanusa. CTUIMCTHYECKHE OCOOEHHOCTH
Hay4YHO-TEXHUUYECKUX TEeKCTOB. lIpeonosieHne TpyAHOCTEH, CBSI3aHHBIX C PACXO0KJIECHUEM
CHUHTAaKCUYECKHUX CTPYKTYP MHOCTPAHHOT'O M PYCCKOI0 TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHue mopsijiKa CIOB B aHIVIMICKOM M PYCCKOM TpenioxeHusx. [lepeBox ciios,
yCTaHOBJIEHHE 3HayeHUs ciioBa. IlepeBox cBOOOIHBIX U (hpa3eoqOrMUecKUX CIOBOCOUYETAHUH.
IlepeBoj 3aro0BKOB TEKCTOB U CTaTEH

1.3 Cokparenus. OcobeHHOCTH UX NepeBoja. Pa3zBuTHe HABBIKOB MepeBOJa HA IPUMEpPE
TEKCTOB 110 TeMe «XuMudeckas jabopatopus» «3MepeHust B XuMum».

1.4. Jlexcuueckue TpaHcopManuu INpH HEPEeBOJE TEKCTOB 10 TEMAaTHKE XUMHUU U
XUMHUYECKOH TEXHOJIOIUH.

Paznen 2. OcHOBHBIE paMMaTHYECKHE 0COOEHHOCTH MEPEBOAA.

2.1. Ocobennoctu mepeBoma mpemiokenuii Bo Bpemenax Indefinite, Continuous.,
Perfect, Perfect Continuous Ha mpumepe MepeBoja TEKCTOB IO TEMAaTHKE XHUMHUYCCKOU
TexHousioruu [lepeBoa MpUIaTOYHBIX TPEIIOKEHHH.

2.2. Metoapl M IpHEMBbl IEPeBOjA CTPaJATE]ILHOIO 3ajora Ha IpuUMepe IepeBoja
TeKCTOB 1o TeMe "TexHonoruu Oynymero".

2.3. Tumsl ycnoBHBIX NMPENIOKEHUH, TPaBUIIa U OCOOCHHOCTH UX mepeBoxa. [IpakTuka
NepeBO/ia YCIOBHBIX MPEJUIOKEHUH Ha IpUMepax TEKCTOB MO PA3JIMYHBIM pa3jienaM XUMUHU U
XUMHUYECKON TEXHOJIOTHUU.

2.4. MonanbHble I71aroyibl 1 0COOEHHOCTH MX MEPEBOJAA Ha NMpUMEpE MepPeBOAa TEKCTOB
«Texnonorus», «IpomsluieHHOE 000pyIOBaHUEN

Paznen 3. OcobennocTy nepeBoja MpeuIosKeHNi ¢ HeTMYHBIMU (JOPMAMU TI1aroja

3.1 Uudunutus (HeonpeneneHHas ¢opma riarona). Poias nHGUHUTHBA B MPEIOKEHUN
Y BApUaHTHI IIEpeBOJa Ha pycckui s3bIK. [Ipuuactua u repynauii. Bapuantel nepeBoja Ha
PYCCKHUH SA3BIK.

3.2 WudunautuBHBIE 000poTHl. OO6OpOT nmomonHeHue ¢ WHOUHUTHBOM. OO6OpOT
nojsuexaiiee ¢ MHQUHUTUBOM. Pa3nnyHble BapuaHThI IEpeBOIa.

3.3 IlepeBoa mpuYacTHBIX 000POTOB. AOCONIOTHBIM MPHUYACTHBIA 000POT M BapUAHTHI
nepeBoja. Pa3BuTue HaBBIKOB MepeBo/a B chepe XUMUU U XUMUYECKOW TEXHOJIOTHH.

Paznen 4. OcobennocTu pedepaTuBHOTO MepeBoa

4.1. Anroput™m mnpeanepeBoaYeckoil paboThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM IO
XUMHKO-TEXHOJIOTMYECKON TEMATHKE.

4.2. Anroput™M coctaBieHHs pedepara MO XHUMHUKO-TEXHOJOTHYECKOH TeMaTHKe
(aHHOTAIMN)

4.3. AnroputM paboThI IO peepaTHBHOMY TEPEBOIY MO XMMHKO-TEXHOJIOTHYECKOH
TEMaTHUKE.

4 O0beM y4eOHOM TUCITUTIINHBI

Cemectp
Bcero
3 cemecTp 4 cemecTp
Bun yueOHoii paboTh
3E Axap. u. 3E |Akamu.| 3E Axap.4.

OO0mas Tpy10eMKOCTh TUCITUTLTAHBI 4 144 2 72 2 72
KoHTakTHasi padoTa — ayiMnTOPHbIE 18 64.4 0.9 392 0.9 392
3aHATHSA:
Jlekiun - - - - - _




[pakTuueckue 3ansarus (I13) 1.8 64 0.9 32 0.9 32
JlaGopaTtopusie paboTs (JIP) - - - -
CamocTtosiTeqbHast padoTa 2.2 79.6 11 39.8 1.1 39.8
KoHrakTHas camocTosiTenbHast paboTa

CaMOCTOSATEILHOE H3yYEHUE PA3IETIOB 2.2 79.6 1.1 30,8 1.1 308
JUCIUIIIAHBI

Buabl KoHTpOJIA:

Buo konmpons (3au | 3au c oy.) + + + + + +
JK3aMeH - - - - -
KonrakrtHas paboTa — mpoMexyTouHast 0.4 02 0.2
aTTecTaLus
[MoaroTtoBka K 3K3aMeHy
3auer ¢ .
Bua nTOroBoro KOHTpOJIs: . 3ayeT ¢ OLeHKOI
OLICHKOIA
Cemectp
Bcero
3 cemecTp 4 cemectp
Bup yue6Hoii paboTh
3E Actp.u. 3E | Actp.u.| 3E | Actp.u.
OO0mast TpyT0eMKOCTh AUCITUTLIAHBI 4 108 2 54 2 54
Konraxrnast padora — ayuropusie 18 | 483 | 09 | 2415 | 09 | 2415
3aHATHA:
Jlexunn - - - - - -
[IpaxTnueckue 3ansatus (113) 1.8 48 0.9 24 0.9 24
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTennbHasi padoTa 2.2 59.7 11 29.85 1.1 29.85
KonrakrtHas camocrositenbHas pabora
CaMoCTOATENBHOE N3yUEHHE PA3/IETIOB 2.2 59.7 11 29 85 1.1 29 85
JVCIIUTUTAHBI
Buabl koHTpOJIS:
Buo konmponsa (3au | 3au c ou.) + + + +
JK3aMeH - -
KonTakTHas paboTta — mpoMeKyTodHas 03 015 015
aTTecTanus
[loaroroBka K 5K3aMeHy
3ayer ¢ .
Bua nToroBoro KOHTpOJIs: . 3aueT ¢ OLEeHKOI
OLIEHKOI

AHHOTanuA padoueil MporpaMMbl 11 CIUILINHBI
«I'pamxmanckas 3alMTa B Ype3Bbl4aiiHbIX cuTyauusax» (OT.B.02)

VYyeOunas aucuuruinHa "I'paskaaHckas 3aliiTa B YpE3BBIYAWHBIX CUTYyaIUsAX" YUTaeTCs B
pamkax (axynpTaTrBa B 1 WM BO 2 ceMecTpax U 3aKaHYMBAETCS 3aYETOM.

1. lenp AOUCHUIIIMHBI -- TOATOTOBUTH CTYACHTa K OCMBICICHHBIM TPAKTUYECKUM
JEHUCTBUSIM 1O OOECIIEUeHUI0 CBOEH O€30MacHOCTH W 3allUThl B YCIOBUAX BO3HUKHOBEHUS
Ype3BbIYANHON CUTYAI[UU IPUPOJHOTO, TEXHOT€HHOTO U BOEHHOI'O XapakrTepa.

OcHOBHOHM 3ajmaueil JAUCHUIIIMHBI SBIsSETCS (HOpMUpPOBAaHHWE YMEHHUH U HaBBIKOB,
MO3BOJISIOIIMX HAa OCHOBE M3YUCHHMsI OMACHBIX M MOpaKaronux (paKkTopoB Ype3BhIUANHBIX



CUTYyallull MPUPOJHOTO, TEXHOTEHHOTO M BOEHHOI'O XapakTepa, APYTHUX OMacHOCTeH yMeso
pelarh BOIMPOCHI CBOEH O€30MacHOCTU C HCIOJb30BAHHEM CPEACTB CHUCTEMBI I'Pa)KAaHCKOU
3aIlUTBHI.

N3ydenue kypca ['pak1aHCKON 3alUTHl B YPE3BbIYAHHBIX CUTYAlHUSIX MPHU MOJATOTOBKE
0aKayiaBpoB 1O TEXHUYECKUM HAMPABICHUSAM MOATOTOBKHU M CIICIUATBHOCTSIM HAMPABICHO Ha
npuodbperenue ciaeayromux komrerennuii OK- 9; OIIK- 6, I[TK-4.

2. B pe3ynbraTe OCBOCHHS AUCUUIUIMHBI CTYIEHT TOJDKEH:
3Hamy:

- XapaKTepUCTUKU MPUPOIHBIX OEACTBHI, TEXHOTEHHBIX aBapuil M KaracTpod Ha
panuanoHHO, XUMHYECKH M OMOJOTHYECKH OINACHBIX OOBEKTax, Mopaxaromue (aKTopbl
JPYTUX OMACHOCTEH;

- OCHOBBI BO3/ICHCTBHS OMAcCHBIX ()aKTOPOB YPE3BBIYAIHBIX CUTYaIlMil HA YeJIOBEKa U
MPUPOJHYIO CPEY, TOMYCTUMBIC TIPEAeTIbHbIC KPUTEPUN HETATUBHOTO BO3JICHCTBUS;

- Mepbl 0e30macHOTO TOBEACHUS INPH NpeObIBAaHMM B palioHax (30HaX) MOXKapoB,
PallMOAaKTUBHOTO, XUMHUYECKOTO U OMOJIOTMYECKOro 3arpsi3HEHMS;

- crocoObl U CpeACTBa 3aIIMTHI YEJIOBEKA OT BO3ACHUCTBUS MOpaXaroImuX (HakTopoB
Ype3BhIYANHBIX CUTYalUN PUPOJAHOTO, TEXHOIC€HHOT'O U BOGHHOTO XapakTepa.

yMmemy:

- UCIOJNB30BaTh CPEACTBA 3AIIUTHI OPTaHOB JIbIXaHUS U KOXKU, MEAUIIMHCKHUE TS
CaMO3allUThl ¥ OKa3aHUS TIOMOIIU IPYTUM JFOJISIM;

- IPUMEHATH MEPBUYHBIE CPEACTBA MOXKAPOTYIICHUS AJI JOKAIMU3AIMU U TYIICHUS
M0’Kapa, BO3HUKIIIETO B ayIUTOpUU (J1abopaTopuH);

- OKa3plBaThb cebe ¥ JAPYrdM T[OCTPAJaBIIMM MEIULHUHCKYIO MOMOIIL C
UCIOJIb30BaHNEM TaOETbHBIX U MOAPYYHBIX METUIIMHCKUX CPEACTB.
enademsn:

- npuéMamMu MPOBEICHUS YACTUYHOW CAHUTApHOIN 00pabOTKH MPH BBIXOJIE U3 paiioHa

(30HBI) PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJOTHYECKOT0 3arpss3HEHUS (3apakeHUs);
-- C0c00aMu U TEXHOJIOTUSMU 3aIIUTHI B YPE3BBIYANHBIX CUTYALIUSX.

3. Kparkoe copepxanue JUCIHUILTAHBL

1. OmacHoctu mpupogHoro xapakrepa. CTuxuiiHple O€ICTBUSI, SIBICHHUS TPHUPOIBI
Pa3pyLUUTEIBHON CUJIBI - 36MIIETPSICEHUS], HABOJXHEHUS, CEJIEBBIE TTOTOKHU, OIOJI3HU, CHEXHBIE
3aHOCHI, U3BEPKEHUE BYJIKAHOB, 00BaJIbl, 3aCyXH, yparaubl, Oypu, HOKapsbl.

2. OnacHOCTHM TEXHOTEHHOTO XapakTepa. ABapuuM U KaTacTpodbl Ha pagHAIlIOHHO
OMacHOM OOBEKTe, XUMHUYECKH OIACHOM OOBEKTE, OHMOJIOTMYECKH OINAacCHOM OOBEKTEe; Ha
TpaHCIIOpTe  (PKEJIE3HOJOPOKHOM,  aBTOMOOMJIBHOM,  PEYHOM,  aBHAIIMOHHOM);  Ha
THIPOCOOPYKEHUSX; HA KOMMYHAIBHBIX CHCTEMax >KU3HEeoOecTieueHusl.

3. OmacHOCTH BOCHHOTO XapakTepa. [IpuMeHeHWe OpyKHsS MacCOBOTO TOPAKCHHS
(ssmepHOrO0, XUMHYECKOrO, OHOIIOTUYECKOT0), OOBIYHBIX CpPEACTB C 3aKUTATeIbHBIM
HaIlOJHEHUEM, HOBBIX BHUIOB OPYXHS. 30HBI 3apaXEHHS OT CPEJCTB MOPAKEHHUS U UX
BO3/CHCTBUE HA HACEIICHUE U OKPYKAIOIIYIO IIPUPOJAHYIO CPELLY.

4. TloxapnHast 0€30MaCHOCTh — COCTOSIHUE 3alllMIICHHOCTH HACEJIEHUs, HMYIIECTBa,
obmiecTBa M rocyaapcTBa oT moxapoB. [loxkapHas omacHOCTh (TMPUYUHBI BO3HUKHOBEHUS
M0’KapoB B 3/IaHUAX, JieCHble Tokapbl). Jlokanuzamus u TymeHue noxapoB. IIpocteifmue
TEXHUYECKHe cpejactBa mnoxaporymienus (oraerymmurenn OIT -8, OV-2) u mnpaBuia
MMOJIb30BAHUS UMH.

5. KoMmrekce MeponpusiTuil rpaskJaHCKOM 3alUThl HACETIECHUSI.

Omnogenienne U MHGOPMHUPOBAHWE HaceleHHUs 00 omacHOCTH. [IpuHsTHE HaceleHueMm
curHaioB omnoBerieHus: («Baumanue Bcem!», «Bo3mymHas TpeBoray, «PagmanmoHHas
OIMMACHOCThY, «XHUMHUecKass TpeBora», «OT00i OMacCHOCTH») U TOPSAIOK JEHCTBUS MO HUM.
DBakyalusi HaceleHUs M3 30HbI omacHOCTH. CrmocoOBl dBaKyalii DKCTPEHHAs SBaKyaIlus
CTYACHTOB U3 ayIUTOPUHU IIPU BOZHUKHOBEHUU TT0Kapa.

CpencrtBa mHANBUAYaTbHON 3amuThl opranoB apixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PITA-1, PIII-67M, PY-60M, «®enukcy, ['I3K, A, AIT-3, [I3Y-K, UIT-4M, UII-5,
UII-6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KIX-5M) uenoBeka. MeauIMHCKIE CpeCTBa
3aIUTHI .

CpenctBa KOJUIEKTUBHOM 3alllUThl HaceneHus. Ha3zHaueHue, 3alllUTHBIE CBOWCTBA
yoexwum. [IporuBopaananmonusie ykpbiTus ([IPY, moa3zeMHbie nenexoIHbIe IEPEX0IbI,



3armyOJIeHHbIE CTAHIMA METPOMOJIMTEHA), TMPOCTEHINe YKPBITUS (TPAHIIEH, OKOIIbI,
nepeKpeIThie menn). [IpaBuna 3anaTus yoexuia.

6. OxkazaHue mepBOW MEAMIIMHCKOW TOMOIIM TIPU OXKOTaX, PAaHCHHSIX, 3apaKCHHUSX.
[TpoBeeHne 4acTUUHONW caHUTApHON 0O0pPaOOTKH KOXKHBIX TTOKPOBOB YeJIOBEKA MPHU BHIXOJIE U3
30H PaJMOAKTUBHOTO, XUMHUYECKOTO W OHOJIOTHUECKOTO 3apakKCHHs (3arps3HEHHUs), U3 30H
M0KapoB.

7. JIukBUAUs MOCIAEACTBUN Upe3BBIYAHON cuTyanuu. PaguanmoHHas U XuMUYeCKas
pa3BeKka ouara mopaxeHus (3apaxeHusi). ABapuiiHO-criacaTelibHble paboThl. CrenuaibHas
00paboTKa TEXHHMKH, MECTHOCTH, OOBEKTOB (AC3aKTHBAIWA, Jera3aius, JIe3UH(EKINs,
JI€3UHCEKLIUS

8. DkKcTpeHHas »HBakyaluss U3 ayauTopuu (JlabopaTopuH) B YCIOBHUSAX IIOXkKapa,
paanaloOHHOr0, XMMHYECKOT0, OMOJIOTHYECKOr0 3arps3HEHHS] TEPPUTOPUU C UCIIOJIb30BAHUEM

npoctenmx cpeacts 3amuthl («Denukey, ['JI3K, nporusorasa I'TI-7 ¢ JII1I-3).

4. O0beM yueOHOM AUCIUTUTMHBI

B
B akan.
Bun yue6HO# paboThI 3aYETHBIX
qacax
eIMHUIAX
OO6m1ast Tpy10€MKOCTh JTACHIUTLITAHBI 1 36
KonTakTHasi padoTa — ayuTOpPHbIE 3aHATHS: 0,44 16
Jlexun 0,44 16
[IpakTrueckue 3aHaTUA - -
JIaboparopHbie paboTHI - -
CamocTrosiTesibHasi padora 0,56 20
CaMocTosTenbHOE U3yYeHUE Pa3/IesIOB JUCHIUTIIHHbI 0,56 19,8
KonTakTHas camocTositensHas paboTa 0,2
Buja nTOroBoro KOHTpoOJIs: 3auer
B
B actp.
Buz yue6Hoit paboThl 3aYeTHBIX
Jacax
SIMHUTIAX
OO01w1ast Tpy10€MKOCTh TUCIUITITMHBI 1 27
KonTakTHas padoTra — ayIuTOpPHbIE 3aHATHSA: 0,44 12
Jlexun 0,44 12
[IpakTudeckue 3aHITUS - -
JIaGopaTopHble paboThI - -
CamocrosiTesibHasi pa6oTa 0,56 15
CaMocTosTeTbHOS H3yUCHUE Pa3/ICIIOB THUCIIATIINHBI 0,56 14,85
KonrakTHas camocTosTenbHas pabota 0,15
Bupa urorosoro KoHTpoJs: 3a4er

AHHOTaNuA padoyeiil MPOrpaMMbl IMCHUILIHHBI
«BBenenune B Matematuky» (®T/.B.04)

1.1lenu u 3a7a9u JUCHUTUIHHBI

Henbto aucuumiuHel sBisgercs GopMmupoBaHue y OakaaBpa 0a30BbIX MaTeMaTHYECKUX




3HaHUH, HEOOXOAUMBIX JUIS JaJIbHEHIIEro N3y4eHHs pa3/ieoB BhICIICH MaTeMaTHKU. A TaKxKe,
IS U3y4eHUS psiia OOIEHAYYHBIX TUCIUILTIH U AUCIUILINH MPO(HEeCCHOHATBHOTO IIUKIIA.

OCHOBHBIMH 33JjauaMH JUCLUIUIMHBL, PEIIEHHE KOTOPBIX 00E€CIeYUBAET JOCTHIKEHHUE
LIEJIH, SBISIOTCS:

-popMupoBaHHE MOHMMAaHHUS  3HAYMMOCTH  MAaTe€MaTU4YeCKOW  COCTaBISIONIEH B
€CTECTBEHHOHAYYHOM 00pa3oBaHUU OakanaBpa;

-03HAKOMJICHUE C CUCTEMOM IOHATUM, UCIIOJIB3YEMBIX JJI ONMCAHMS BaXKHEHIINX
MaTeMaTHYECKUX MOJENIEN U MAaTEMaTUYECKUX METOJ0B, U UX B3aUMOCBS3bI0;

-03HAaKOMJICHHUE C IpPUMEpaMu IIPUMEHEHUS MaTEMAaTUYECKUX MOJIEIIEH U METO/IOB.

2.TpeboBaHus K pe3yabTaTaM OCBOCHHS JUCUUIUINHBI

N3ydenne kypca BBejeHne B MaTeMaTHKY MIPH MOJTOTOBKE OaKalaBpPOB MO CIIOCOOCTBYET
MIPUOOPETEHHUIO CISAYIOIINX KOMITCTCHIIHNA:

2.1. IlpodeccruonanbHbIe:

- CHOCOOHOCTBIO IUJIAHMPOBATH W MPOBOAUTH  (U3WYECKHE W XUMHUYECKHUE
OKCHCPUMEHTBI, MPOBOJIWTH OOpPaOOTKY WX pe3yJbTaTOB W OICHHBATH IOTPEUIHOCTH,
BBIJIBUTaTh THUIOTE3bl W YCTAHABJIMBATH TPAHMIBI WX NPUMEHEHHS, NPUMEHSATH METOJIbI
MaTeMaTH4eCKOro aHalik3a M MOJCIUPOBAHUS, TEOPETHUECKOrO M IKCIECPUMEHTAIBHOIO
uccinenoBanus (ITK-16).

3. B pe3ynbTare u3ydyeHHs JUCHUILUIMHBI CTYICHT JOJDKCH:

3Hamb.

-OCHOBHBIC METOJIbI MCCJICIOBAHUS 3JIEMEHTApHBIX (YHKIIMH, WX CBOMCTBA M TpaduKw,
TOKICCTBEHHBbIE TpPeoOpa3oBaHusl ANreOpaMyecKuX M TPUTOHOMETPHUSCKUX BBIPAXKCHUH,
CIIOCOOBI  peIlICHHsS YPaBHCHUH W HEPABEHCTB, JJIEMEHThI TEOPHHM YHCEN, BKIIIOYAs
KOMILUICKCHBIC YMCIIa, U TEOPUU MHOKECTB, OCHOBBI aHAJTUTUYCCKON T'€OMETPUH, BEKTOPHOU U
JTMHEWHOW anreOpsl;

ymemb.

-puoOpeTaTh ~ HOBBIE ~ MAaTEMaTHYECKWE  3HAHWS,  MCIOJB3ysl  COBPEMEHHBIC
oOpa3oBareiibHble U MH()OPMAIMOHHBIC TEXHOJIOTMH, COCTABJISATH MaTEeMaTHYCCKHE MOJCITH
TUIOBBIX 3a/1a4 M HAXOJIUTh CHOCOOBI MX PELICHHN; YMETh IEPEBOJUTh HA MATEMAaTHUYCCKUHN
SI3BIK MPOCTEHIIINE MPOOIIEMBI, TTOCTABICHHBIE B TEPMUHAX IPYTUX MPEJAMETHBIX 00IacTel, u
UCIIOJIB30BATh MPEBOCXOCTBA ITOH MepeOpMyTUPOBKH JIJISl KX PEIICHHUS,

enadems:

-MaTeMaTU4eCKOH JIOTMKOW, pPa3BUTBHIMM Y4YeOHBIMH HaBBIKAMH W TOTOBHOCTBHIO K
MIPOIOJDKEHUIO 00pa30BaHMs, YMEHUEM YUTATh U aHAIM3UPOBATh YYCOHYH) MAaTEMAaTUYECKYIO
JUTEpaTypy, TEPBUYHBIMA HAaBBIKAMH M METOJaMH pPCIICHHS MaTeMaTHYeCKUX 3ajaad
JMCIUTUIAH MPO(ECCHOHAIBHOTO IUKJIA U IUCIUILTHH MPO(UIBHON HANPaBICHHOCTH.

4. Kpatkoe cosepkaHue JUCHUIIIUHBI:

Bsenenue.

IIpenmer u metoipl MaTeMaTuku. OnrcaHre OCHOBHBIX pa3/ieoB Kypca. TpeboBaHus npu
M3y4EHUN Kypca.

Monyns 1.

DNEMEHTHI TEOPUHN YUCENl U TEOPUH MHOKECTB. JleiicTBUs Haa MHOroujaeHaMu. OCHOBHBIE
TUIBl YPaBHEHWH W HEPaBEHCTB, METOJAbl WX pemieHus. Yucna (uenble, OTpHUIATEIbHBIE,
BEIIECTBEHHBIC). AOCONIOTHAs BEIMYMHA JACUCTBUTEIBHOrO uyHcia. KoMIUIEeKCHblE uucla.
Onepanun Hax HuUMUA. MHOXKECTBa M Onepalud HaJl HUMHU. OJIEMEHTBl MHOYKECTBA,
noaMHOecTBa. Yucnosbie MHOXecTBa. PopMyiibl MyaBpa u Diinepa. M3Bieuenue kopHs N-0it
CTENEHU W3 KOMIUIEKCHOTO uucia. PemieHne ypaBHEHMI KBAaJpPaTHBIX W BBICHIMX MOPSIKOB.
Parmonanbhas apoOb. OcHOBHasg Teopema aireOpbl. TpuroHoMeTpuueckue ypaBHEHHS U
HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUS W HepaBeHCTBa. lloka3aTenbHble ypaBHEHUS U
HEpaBeHCTBA. PelieHne ypaBHEHNI 1 HEPABEHCTB CMEIIAHHOTO THIIA.

Momyns 2.

OyHk1MU W uX cBomcTBa. [Ipocreimue snemeHTapHpie GyHKIUA. HekoTopsie BOMPOCHI
IJIAHUMETPUH U CTEPEOMETPUN. AHAIUTUYECKAs! TEOMETPUS.

IMonsarus ¢ynxuuu. Mcecnenosanue ¢ynkuuu. CriocoOs! 3amanus ¢yHkuuil. OOparHbie
¢yakuu. CBoHcTBa 3J€MEHTapHbIX (YHKIUN. (JIMHEHHBIE, KBaJpaTUYHbBIE, CTETEHHBIE,
noKa3aTebHbIe, Jorapu(pMHUUECKUE, TPUTOHOMETPHUYECKUE U Jpyrue) MeToa KOOpJAuHAT Ha
IUIOCKOCTH. JlekapToBa NpsAMOYTOJIbHAs CHCTEMa KOOPAMHAT, MOJIIpHAs CUCTEMa KOOPIMHAT.



Paccrossnue mexnay naBymsi Touykamu. JleneHue oTpe3ka MomnojaM. YTod MEXAy JByMs
IpPSMBIMA HAa IUIOCKOCTH. YCIIOBUS IAPAICIBHOCTH W INEPHEHAMKYISPHOCTH MPSIMBIX.
YpaBHeHUs MPSIMOI JIMHUYU Ha IUIOCKOCTHU: 0011Iee, ¢ YIIIOBBIM KO3 (UIIMEHTOM, MPOXOAIIeH
4yepe3 JaHHYIO TOYKY B 3aJaHHOM HAIpPAaBJICHUH, NMPOXOAAIIEH 4Yepe3 IBE JAHHBIC TOYKH.
Paccrosiuue ot Touku no npsmoil. Kpussle BTOporo mopsiaka. Kanonudeckue ypaBHEHUS U
rpaduKu OKPY>KHOCTH, AJIIMIICA, TUIEPOO0IIbI, TapaOoIbl.

Monens 3.

Bekrophas anreopa.

Bektopel. Monyns Bekropa. OpTbl, Hampasistome KOCHHYCBl. Omnepanuu  Haj
BekTOopamu. CKallipHOE NPOU3BENEHUE JIBYX BEKTOpPOB. BeKTOpHOE Npou3BeleHUE JBYX
BEKTOpPOB. (CMEIIaHHOE IIPOU3BEIEHUE TPEX BEKTOPOB. (DU3HUECKOE U T'€OMETPUYECKOE
IIPUJIOKEHNE BEKTOPHBIX IIPOU3BEICHUM.

Monyns 4. Jluneiinas anreopa.

Marpunpl. Onepanuu HaJ MaTpULAMH. DJIeMEHTapHbIE TPeoOpPa30BaHUs CTPOK MATPHIIBI.
IIpuBeneHne MaTpULbI K CTylIeHUYaTOMY BuAy U BUay ['aycca. Panr marpunsl. Onpenenureis
MaTpHIlbl U ero cBoiicTBa. OOparHas marpuia. Pemenue cucteM TUHEHHBIX alreOpandecKux
ypaBHeHHH (c nomompl0 oOpaTHOW Matpuiubl, MmerogoMm [aycca, meromom Kpamepa).
[IpencraBnenne o0 JUHEHHBIX BEKTOPHBIX THpocTpaHcTBaX. (COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHHSI MATPHUIIBL.

O06bem yueOHOM JUCITUTUTHHBI

Cemectp
Bup yaebHoil paboThl Beero 1
3E Axkaj. 4. 3E | Akan. u.
OO61mas TpyI10eMKOCTh JUCHUILUIMHEI [0 Y4eOHOMY 2 72 2 72
IUIaHy
KonTakTHas pabota — ayIUTOPHBIC 3aHSTUS: 1 32 1 32
Jlexkuun 0,5 16 0,5 16
[Tpaktueckue 3anstus (I13) 0,5 16 0,5 16
CamocrosiTenbHas padora: 1 39,8 1 39,8
CamocrosTenpHOe U3ydeHHe paznernoB
JIUCITUILINHBI 1 39,8 1 39,8
KonTakTHas camocTosTensHas pabora 0.15 0.15
Bua uToroBoro KOHTpoOJIS: 3auet
Cemectp
Bun yuebHol paboTbl Beero 1
3E Actp. u. 3E | Actp. u.
OO01mas Tpy10eMKOCTh TUCITUTUIHHEI 110 YIeOHOMY 2 54 2 54
TUTaHY
KonraktHas paboTa — ayIMTOPHBIE 3aHATHUS: 1 24 1 24
Jlexun 0,5 12 0,5 12
[TpakTueckue 3anstus (113) 0,5 12 0,5 12
CamocTtosTenpHas paboTa: 1 29,85 1 29,85
CamocrosTenpHOe U3ydeHHE paznernoB
JUCITUTLIAHBI 1 29,85 1 29,85
KonTakTHas camocTosTenpHas pabora 0.15 0.15
Bun utoroBoro KOHTpoJIs: 3auer

TPEBOBAHMUS K YCJIIOBUAM PEAJIN3AIINU



ITPOI'PAMMBbI BAKAJIABPUATA

5.1. TpebGoBaHusl K KaAPOBOMY O0ecreyeHHu 0

KanpoBoe oOecreuenne mporpamMmbl OakajgaBpuaTa COOTBETCTBYET TPEOOBAHUSIM
OI'OC -peanuzanuio porpaMMbl  GakaiaBpuaTa 00ECIIeUUBaIOT Hay4HO-
nefarornyeckue paOOTHUKM YHUBEPCHUTETA, a TAKKe JIMIla, MPHUBJIEKaeMble K peaau3aluu
porpaMMbl OakajmaBpraTa Ha YCIOBHSIX TPaKIaHCKO-TIPABOBOTO JIOTOBOPA, KBaTH(UKAIUS
KOTOPBIX COOTBETCTBYET KBATU(PUKAIIMOHHBIM XapaKTEpPUCTUKAM, YCTAaHOBIEHHBIM B EnuHOM
KBUTM(UKAIIMOHHOM  CIPABOYHHUKE JIOJDKHOCTEH  PYKOBOAMTENEH, CHEIUAINCTOB U
ciyxamux, pasaen «KpanupukannoHHbIe XapaKTEPUCTUKH JTOJDKHOCTEH PYKOBOIUTENEH U
CHEIMAIMCTOB BBICIIETO MPO(PECCHOHAIBHOTO U JOMOJHUTEIBHOTO MPO(HECCHOHATHLHOTO
o0pa3oBaHUs», YTBEPKACHHOM MPUKa30M MUHHUCTEPCTBA 3/IpaBOOXPAHEHUSI U COLUAIBHOIO
pasButus Poccuiickoit ®denepanuu ot 11.01.2011 Ne 1u (3apeructpupoBan MUHHCTEPCTBOM
HOctummu  Poccuiickoit ®eneparmu  23.03.2011, Ne 20237) u mpodeccroHaIbHBIMU
CTaHAapTaMHu (IIpU HAJIUYUK);

- 0N WITaTHBIX HAYYHO-NEJArorMyeckux pabOTHUKOB (B MPUBEACHHBIX K
[[EI0YMCIICHHBIM 3HAYEHHUSIM CTaBOK) JI0OJDKHA COCTaBIATh HE MeHee 50 MPOIIEHTOB OT 00IIETro
KOJIMYECTBA HAYYHO-TIE1arOTHYeCKUX Pa0OTHUKOB OpraHU3aIUy;

- J0Js HAay4YHO-TIEJAArorn4eckux pabOTHUKOB (B NPHUBEIEHHBIX K IIEIOYMCICHHBIM
3HAYEHUSM CTaBOK), UMEIONIMX 00pa30BaHWE, COOTBETCTBYIOIICE MPOPUITIO MPEImogaBacMon
JUCHUIUIMHBL  (MOAYJs), B OOIIEM 4YHClIe HAy4YHO-TIEAArorn4eckKux  pabOTHHUKOB,
peaM3yIONMX MporpaMMy OakajaaBpHara, J0KHA COCTaBIATh He MeHee 80 mpoIeHTOB;

- J0Js Hay4YHO-TIEarorHYecKuX paOOTHUKOB (B MPHUBEACHHBIX K IIEJIOYUCICHHBIM
3HAUEHUSM CTaBOK), HMCIOIIMX VYYCHYI0 CTEINEeHb (B TOM 4YHCIIE YYCHYIO CTCIICHb,
MIPUCBOCHHYIO 3a pyOexoM W mpu3HaBaemyro B Poccuiickoii Denepanuun) u (WiM) y4eHOE
3BaHUE (B TOM YMCJIC YUCHOE 3BaHUE, MOJIYYeHHOE 3a pyOekoM u mpusHaBaemoe Poccuiickoit
Oenepanun), B 0OLEM 4YHUCIEe HAYYHO-TIEAArOTUYECKUX PAOOTHHUKOB, pPEaTU3YIOIINX
porpaMMy OakaixaBpuara, JOJKHA ObITh He MeHee 60 MpoIeHTOB;

- 1oyt pabOTHUKOB (B MPUBEICHHBIX K IEIOYHCICHHBIM 3HAUYEHUSIM CTaBOK) M3 YKCIA
pyKOBOIUTENIEH W paOOTHUKOB OpraHW3aluid, JCSITEILHOCTh KOTOPBIX CBsi3aHA C
HaMpaBJIEHHOCThIO (TIpoduieM) peanu3yeMoil mporpaMMmbl OakaiaBpuara (MMEIOIIUX CTax
paboTHI B TaHHOW MPOQPECCHOHAIBHON 00JIacTH HE MEHee 3 JIeT) B 00111eM uucie pabOTHUKOB,
peanu3yronmx nporpaMmy 6akaigaBpuara, J0KHA ObITh He MeHee 10 mpoIeHToB.

5.2. MaTepuaJbHO-TeXHHYECKOE 00ecreyeHue

MarepraabHO-TeXHHUYECKass 0a3a YHHBEPCHUTETAa COOTBETCTBYET JICHCTBYIOIIMM
MPOTUBOMOXKAPHBIM TIpPaBUJIaM W HOpMaM W 0OecleyrBaeT MPOBEJACHUE BCEX BHUJOB
TUCIUIUTMHAPHON ¥ MEXIUCIUIUIMHAPHON IMOATOTOBKH, MPAKTUYECKOW W  HAYYHO-
HCCIIEeIOBATENLCKON pabOThI 00YYArOIIMXCSl, TPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM.

[Tepeuens MaTepHAbLHO-TEXHUYECKOTO 00CCIICUCHUS BKITFOYACT: JICKIIMOHHBIC YIeOHBIC
aymuTopuu  (00OpYAOBAaHHBIE BHICOMPOEKIIMOHHBIM O00OpYyIOBaHUEM [IJIsl TPE3EHTAIH,
CpeICTBAaMHU 3BYKOBOCIIPOW3BEICHHS, JKPaHOM, W UMEIONIMMH BBIXOJM B HMHTepHeT),
MOMEIIEHUsI U TPOBENEHUS CEMUHAPCKUX U MPAKTUYECKUX 3aHiITHH (000pyHaOBaHHBIE
yueOHOM Mebenblo), Oubnuoreky (uUMmeromyro pabouve KOMIBIOTEPHbIE MecTa s
0akaaBpoB, OCHAIIIEHHBbIE KOMIIBIOTEpAMU C JOCTYNOM K 0a3aM JaHHBIX M BBIXOJOM B
WuTepHeT), 1abOpaTopuy, OCHAIIEHHBIC COBPEMEHHBIM OOOPYIOBAaHUEM IS BBITIOJTHEHUS
HAy4YHO-HCCIIEIOBATENIbCKOW  pabOThl, KOMIBIOTEpHbIE Kiacchl. [Ipu  HCHONIB30BaHUH
ANIEKTPOHHBIX HW3JIaHUH YHHBEPCUTET OOECIEUYMBACT KAXKJIOTO OOYYAOIIErocs BO BpeMs
CaMOCTOSITENTLHOW TMOATOTOBKM pPa0OYMM MECTOM B KOMITBIOTEPHOM KJIACCE€ C BBIXOJOM B
WHTEpHET B COOTBETCTBUU C TPYJOEMKOCTBIO U3Y9IaeMbIX TUCITUTUINH.

MartepuanpHo-TexHuueckoe obecredenre OOIl OakanaBpuaTa 10 HANpPaBICHHUIO
nmoaroroBku 18.03.01 - Xwumwuueckas TexHONOTHs, NMPodmib — TEXHONOTHsS 3aluTHl OT
KOPpPO3UH, BKITIOYAET:

5.2.1. O6opynoBaHue, HEOOXOAUMOE B 06pasoBaTenLH0M nporecce

ITot HHAQCTAT IPC PI’OMF, BD a am FrtCs ,Lu(u.d\unbud SACKTPOS BBI[ 06 BOJAHBIC
6anu JIb-12, Tepmocrar LOI QIJ_IaJ'IKI/I MSH-300, mexanuueckas

wemanka RZR" 21, MarHI%I%“KBAHHq)HH %‘Fﬁ%ﬁ%NDART, cnektpodoromerp CD-
(O: Brnanenewn: ®unaros Cepreit Hukomaesuu

H.o. mpopekropa: Ciry»x6a IpopeKkTopa 1o yIeOHOH
pabote

Heiicteurenen: ¢ 26.03.2021 no 26.03.2022
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