AHHOTAIIUM PA0OYUX MPOTPAMM JUCHHUILINH

1. TUCHOMUILIMHBI OBSI3ATEJILHON YACTHU (FA3OBASI YACTD)

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«uoctpannwlii s3b61k» (b1.5.01)

1. Heap AUCHUIJIMHBI — IPUOOPETEHHE OOYJArONTUMUCS OOIIeH, KOMMYHUKATUBHON U
npoeCcCUOHATBPHONM KOMIIETCHIIMH, YPOBEHb KOTOPHIX Ha OTAEIbHBIX JTamax sS3bIKOBOU
INOATOTOBKMA  IO3BOJIIET  HUCIOJIb30BaTh  WHOCTPAHHBIM  A3BIK  INPAKTUYECKH Kak B
npodecCHOHaNbHOW (MPOU3BOJICTBEHHOW ¥ HAY4YHOW) MACSITENbHOCTH, TaK W IS Iesed
caMo00pa3oBaHws.

2.B pesyabrare u3yYeHHus AUCHUIVIMHBI O0y4YawUIWiicd 1O MNporpaMmme
0akaJjiaBpUaTa J10JIKeH:

Obnadams cneayomuMu o01meKyIbTypHbIME (OK) KoMIIeTeHIusAMU:

— CIIOCOOHOCTBPIO K KOMMYHMKAllMM B YCTHOW W TNHCbMEHHOH ¢opMax Ha pPycCKOM H
MHOCTPAaHHOM S3BIKAaX JUIsl PEIICHHA 3aJa4 MEXIJIMYHOCTHOTO W MEXKKYJIBTYPHOTO
B3aumoieictBus (OK-5).

3namy:

— OCHOBHBIE CrocoO0bl COYETACMOCTH JIEKCUYECKUX €IVHHIL u OCHOBHBIE
CJIOBOOOPA30BaTEIbHBIC MOJICTIH;

— PYCCKHE 3KBUBAJEHTHl OCHOBHBIX CJIOB U BBIPAXEHHM peur B MPOLECCE MEXKINYHOCTHOIO U
MEXKYJIbTYPHOTO B3aMOJICHCTBHS;

— OCHOBHBIE IPUEMBI U METOJIbI peheprpOBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI;

— TMacCUBHYIO M aKTUBHYIO JIEKCHKY, B TOM 4YHCJIeé OOILICHAYYHYI0 U CIIEHUAIBHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO [T paOOTHI HAJl THTIOBBIMU TEKCTAMU;

— TpueMbl paboThl C OPUTHMHAIILHOM JTUTEPATypPO Ha MHOCTPAHHOM SI3bIKE.

Ymemo:

— paboTaTh C OpUTHHAIBHOMN JTUTEPATypOil HA HHOCTPAHHOM S3BIKE;

— paboTath co clioBapeMm;

— BECTH MEPENUCKy Ha HM3YyYaeMOM SI3BIKE C LIEJIbI0 MEXJIMYHOCTHOTO M MEKKYJIbTYPHOI'O
B3aMOJECHCTBUS;

— BECTH PEYEBYIO JIEATEIBHOCTh NMPUMEHUTENIBHO K cdepe ObITOBOW M mpodeccuoHanbHOM
KOMMYHHKaIUH.

Braoemy:

— MHOCTPAaHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO ¥ MEXXKYJIBTYPHOT'O OOIIIECHHSI, HABBIKAMU
Y YMEHUSIMU PEUEBOM ACATEIHHOCTH MPUMEHUTENBHO K cpepe ObITOBOM U podhecCHOHATHHOM
KOMMYHHUKAIMH, OCHOBaMHU IyOJIMYHON peun;

— OcCHOBaMHU pe(depUpOoBaHUS M AHHOTHPOBAHUS JIUTEpaTypbl Ha M3y4aeMOM HMHOCTPAHHOM
A3BIKE.

3. Kparkoe comepxxanue Q1M CHUILTAHbBI

Pazoen 1. [ pammamuueckue u 1excuueckue mpyoHOCmMuU U3yuaemozo ;A3biKd.

1.1. CopsbkeHre W W3MEHEHHE TJarojla-CBS3KM B (OpMax HACTOSIIET0 BPEMEHH.
Bunospemennsie ¢popmbl raaronoB. O6pazoBanue GpopM NpOCTHIX, MPOAOKEHHBIX, TEPPEKTHBIX
U nep(eKTHO-IIPOAOKEHHBIX BpeMeH Iiarosia. BonpocurenbHble NpeaokeHus B pa3iIndHbIX
BpemeHax. OOpa3oBaHue OTPUIIATEIBHBIX (POPM IIIaroja B pa3InYHbIX BpeMeHax.

1.2. O6pa3oBaHue NPOCTHIX, MPOJIOJIKEHHBIX, EP(HEKTHBIX BPEMEH IIaroJIbHBIX (GopM U
yrnoTpebieHne GopMm CTpasaTeTIbHOTO 3aJI0Ta.

1.3. BunoBpemennsle ¢opmbl riarojoB. OOpa3oBaHuE MPOCTHIX, MPOJOIKEHHBIX,
nepeKkTHeIX ©  TMep(EeKTHO-TIPOAODKEHHBIX BPEMEH. BOIpOCUTENbHBIE TPEATIOKCHHUS B
pa3nn4HbIX BpeMeHax. OOpa3oBaHue OTpULaTEIbHBIX (POPM IJ1aroja B pa3InYHbIX BpeMEHaX.

1.4. ITpuyactus. [IpudacTst HACTOAIIETO U MPOUIEAIIET0 BpeMeHu. [lepdexTHbie GopMbl
npudactusi. MecTo npuyacTHii B IpeuioskeHUH. AOCOMIOTHBIN MPUYACTHBIN 000POT.



1.5. Unpunutus. @opmel uHGuHUTHBA. [IpogomkeHHbI U meppeKTHBI WHOUHUTUB.
OyHkuuu MHPUHUTHBA B TpemiokeHun. OOpa3oBaHue W ynoTpeOieHHE WHOUHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOJIIEHKAILEE» U «CI0KHOE JOTTOTHEHHUE.

1.6. Monmanehbie Tiarosbl. CTpykTypa npemiiokeHus. [IpuHIMIB CII0BOOOpa3oBaHUSI.
Coxpamienus (ab0peBuarypsl). O6o3HaueHue natbl [IpaBuna 4TeHUs] XMMHYECKHX 3JEMEHTOB,
00o3HaueHN U (HOPMYJT HEOPTraHWYECKUX COCIUHECHUA W YPAaBHEHHH XWMHUYECKHX PEaKIIUM.
[IpaBuna yreHus enuHUI u3Mepenus. [IpaBuia yTeHUs HAMMEHOBAHUN OCHOBHBIX OPraHHYECKUX
COECIUHEHUN.

Pasoen 2. Pazsumue Hagvbikog umeHus memamuieckux mekcmos.

2.1. YteHHe TEKCTOB IO TEMaM:

2.1.1. BBeneHue B CrielIMaIbHOCTh

2.1.2. JI.11. MenpaeneeB

2.1.3. PXTY umenu JI.1. Menneneena

2.1.4. Hayka u Hay4YHbI€ METO/Ibl, HAYYHbIEC CTATbH

2.1.5. CoBpeMEHHbIE MHKEHEPHBIE TEXHOJIOTUN

2.1.5.1. BBeneHue B HAHOMHKEHEPHIO

2.1.5.2. MarepuanoBeieHHE HAHOMATEPHUAJIOB U HAHOCUCTEM

2.1.5.3. HanounxeHepus i1 XuMuH, hapMaleBTUKH 1 OMOTEXHOJIOTUH

2.1.5.4. IIpaBoBeieHNE B HAHOUHKXEHEPUU

2.1.5.5. OcHOBBI PU3HUECKON XUMHUHM HAHOMATEPHAJIOB

2.1.5.6. MoaenupoBaHue HAHOIIPOLIECCOB B XUMUYECKON TEXHOJIOTUU

2.1.5.7. Monenu HaHOTIPOIIECCOB B (hapMarieBTUKE U OMOTEXHOJIOTHH

2.1.5.8. MakpoKHMHETHKA XUMUYECKUX MTPOLIECCOB

2.1.5.9. loxymeHTarus 111 0OCITy>KUBaHUSI U3CIIHIA HA OCHOBE HAHOOOBEKTOB

2.1.5.10. KoHTposb kauecTBa HAHOOOBEKTOB U M3/ACIUI HA UX OCHOBE

2.1.6. Xumuueckoe npeanpusTue

2.1.7. Xumnueckas nabopatopusi. TexHuka 6e30macHOCTH B 1abopaTopuu. M3mepeHus B
XUMHYECKOH JIabopaTopuu

2.1.8. Xumus Oymyuiero.

2.1.9. buorexnonorua @apmaneBTHYECKHE IPOU3BOCTBA.

2.1.10. 3enenas xumus. [Ipo6iemMbl HKOJIOTHH.

2.2. Ilonsatue o Buaax urteHus. [IpocMOTpOBOE UTEHHE Ha MPUMEpPAX TEKCTOB O XUMHH,
J.1. Menneneese, PXTY um. JI.. Menneneena.

AKTHUBH3AIMS JIEKCUKHU IPOYNTAHHBIX TEKCTOB.

2.3. M3yuaroiiee 4YTeHHE HAYYHBIX W HAYYHO-TIOMYJSAPHBIX TEKCTOB IO BBIOPAHHOM
CHEIMAJIbBHOCTH Ha Tmpumepe TekcToB: «Hayka u HayuHble MeTOIbl», «XHUMHUYECKOE
npennpustue», «CoBpeMEHHbIE HWH)KEHEpPHBbIE TEXHOJOTHN», «XUMHYecKas jabopaTopus.
Texnuka 0e30macHOCTH B JlabopaTtopuu. M3mepeHHs B XMMHUYECKOH J1abopaTtopun», «XuMuUs
Oynyuero. CoBpeMeHHbIE TEHACHLIMU pa3BUTHs HayKn», «buorexnosnorus. dapmaieBTuueckue
IIPOU3BOJICTBAY, «3eneHas xumus. [IpoOiaemsbl sKoI0rUmn».

Jlekcuueckne  OCOOCHHOCTH  TEKCTOB  HAay4YHO-TEXHUYECKOW  HAIMPaBICHHOCTH.
TepMUHOIOTHS HAYYHO-TEXHUUECKOHN JIUTEpaTypbl HAa U3yYaeMOM S3BIKE.

Pazoen 3. Ilpakmuka ycmuoti peyu.

3.1. IIpakTrka yCTHOM peuu Mo TeMaMm:

3.1.1. «I'oBopum o cebe, o cBoeii Oyayeii mpodeccun»,

3.1.2. «Moil yHuBepcuTeT,

3.1.3. «YHUBEPCUTETCKHUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2. MoHonornueckasi pedsb mo teMe «o cebe u o Oyaymei npodeccum». Jlekcuaeckne
0COOCHHOCTH MOHOJIOTMYECKOM peyH.

3.3. PeueBoil 3THKET MOBCEOHEBHOro OOWIEHHS (3HAKOMCTBO, IIPEJICTaBJICHUE,



YCTAHOBJICHHE M TOJIep)KaHUe KOHTAKTa, 3allpoc U cOooOIIeHrne MHPOpMaLuU, TOO0YXKIeHUE K
JIEHCTBUIO, BBIPAXKEHUE TTPOCHOBI, COTIIACHS).

OCOoOeHHOCTH IUATOTUYECKON pedr N0 MPOIEHHBIM TeMaM.

Paszoen 4. Ocobennocmu s3vlka cneyuaibHOCHU.

I'paMMaTnueckue TPy JHOCTH S3bIKA CIELUAIBHOCTH:

4.1. I'paMMaTHYECKHUE U JIEKCHYECKHUE TPYJHOCTH SA3bIKA CIEIUATBbHOCTH:

Paznuunble BapuaHTHI epeBOja MPUYACTUN HA PYCCKHUH s3bIK. [IpruacTHbIE 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKHUM SA3BIK.

4.2. CocnararenbHoe HakioHEHHE. DOpMBI cOCIaraTeIbHOrO0 HAKIOHEHHUS B M3y4acMOM
A3blke. MoJanbHble TJaroyibl M UX HCIOJIB30BAHME B IPEUIOKECHHSIX B COCIAraTeIbHOM
HAaKJIOHEHUU. THIIBI yCIIOBHBIX IIPEMIOKEHUM. BapuaHThl mepeBoAa NPEMIIOKECHUM B
COCIIaraTeJIbHOM HAKJIOHEHUM W YCJIOBHBIX INpemIoKeHHU. [IopAnok cI0B B NpEeIIOKEHHU.
OMpaTruecKkue KOHCTPYKIIHH.

4.3. 3ydyeHue mnpaBui InepeBoja pasiuyHbIX (OopM HMHOUHUTHBA W HH()UHUTHBHBIX
000pOTOB HA PYCCKH S3BIK.

4.4. N3yyaroliiee YTEHUE TEKCTOB MO TEMATUKE:

1) «JlaGopaTopus»

2) «MI3mepeHust B XUMHUYECKOH J1ab0paTopum».

CtuincTryeckue OCOOCHHOCTH — CHEUMANbHOM — HAyYHO-TEXHHUYECKOM JIMTEPaTypHl.
Opranusanuss paboTel €O cHenuaabHbIMM cioBapsiMu. IloHsTHe o pedepupoBaHun u
AHHOTHPOBAHUU TEKCTOB MO crienuanbHOCTU. [lorck HOBOM nH(popMaIy pu paboTe ¢ TEKCTaMH
U3 TEPUOAUYECKUX U3MaHUM ¢ MOHOTrpaduil, WHCTPYKIMH, NPOCIEKTOB M CIPABOYHOU
JUTEPaATYpBI 110 pacCCMaTPUBAEMOI TEMATHUKE.

4. O0beM yueOHO# JUCUMIIIIMHBI

Bcero CemecTpsbl
. 1 2
Bunet yueOHO# paboThI 3K Axan. A
Ka. Axan.
q 3E q 3E q

O6mas TPYAOEMKOCTDb JUCHUIIJIMHBI 11O

8 288 4 144 4 144
Y4eOHOMY IJIAHY

KonTakTHasi padora — aynuTopHble 3ausaTus: | 2,22 | 80 | 1,33 | 48 [ 0,89 | 32

[TpakTnueckue 3austus (I13) 222 8 | 133 ] 48 [0,89 | 32

CamocTrositesqbHasi padora (CP): 4,77 |171,6 | 2,66 | 95,6 | 2,11 | 76

KonTakTHas camocrosiTesnpHas padoTa — — — — — —

CaMocCTOsATENbHOE U3yUEHUE PA3/IEIO0B 477 1716 | 2.66 | 95.6 | 2.11 | 76

JIACITMTUTHHBI
3auem ¢ oyeHKoii: 0,011| 0,4 |0,011| 0,4 — —
IK3aMeH 1 36 — — 1 36
KonTakTHas paboTa — MpOMEKyTOTHAS
aTTecTamus 1,011 0.8 0,011 0.4 1 0.4
[ToaroroBka K K3aMeHY 35,6 — 35,6
3auer
Bupa koHTpOJIS: . JK3amMeH
¢ OIIEHKOI1
Bceero CemMecTpsl
. 1 2
Bunbl yueOHOM pabOThI AcTtp.
3E u 3K Achp. 3K Achp.

Oo61masi Tpy10eMKOCTh JUCHHUILIHHBI 10

8 216 4 108 4 108
Y4eOHOMY IJIAHY

KonrakTHas padora — ayauropHsle 3ansaTus: | 2,22 | 60 | 1,33 | 36 | 0,89 | 24

[Tpaktnueckue 3anstus (I13) 2221 60 (133 36 (089 | 24

CamocrositesbHas padora (CP): 4,77 | 128,7 | 2,66 | 71,7 | 2,11 | 57




IIpoodondicenue mabauyvi

KoHTakTHas camocTosiTesbHas paboTa — — — — — —
CamocTosiTeIbHOE U3yUYEeHHE Pa3IeTOB 477 112871 2,66 | 717 | 211 | 27
JTUACIIATUIMHBI
3auem ¢ oyeHKoi: 0,011| 0,3 |0,011| 0,3 — —
IK3aMeH 1 27 — — 1 27
KoHnrtakTHas paboTta — mpomMexyTodHast
aTTeCTaLUs 1,011 0,6 0,011 0,3 1 0,3
[ToaroToBka K AK3aMeHY 26,7 — 26,7
3auer
Bua kourpous: . IK3aMeH
¢ OLleHKOIi

AHHOTauus padoyeii mMporpaMmMbl JTUCUHUILIHHBI
«®uaocopusn» (b1.65.02)

1. Heap AucuMmInHbI — cOPMUPOBATH Yy CTYIEHTOB KOMILJIEKCHOE IPEICTaBICHHE O
poan u mecte GuIOCOGUU B CUCTEME I'yMaHMTapHBIX, COLMAJIbHBIX M €CTECTBEHHBIX HAYK,
NO3HAKOMHUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHMA, HEOOXOOUMBIMH [UIS pELICHHUS
TEOPETUYECKHUX U MIPAKTUYECKHX 3a/1a4.

2.B pe3yabTare u3yYeHHs] JUCHMIIMHBI OOydawouiuiics 1o MporpaMmme
0akaJjiaBpuaTa J10JIKeH:

Obnadams cneayomuMu o01meKyIbTypHbIME (OK) KoMIIeTeHIusAMU:

— CIIOCOOHOCTBIO  HCIIOJIB30BaTh OCHOBBI  (uiocodckux 3HaHuM A popMupoBaHUS
MuUpoBo33peHdeckoi nozuun (OK-1);

—  CIIOCOOHOCTBIO UCTIOJIb30BAaTh OCHOBBI IPABOBBIX 3HAHUI B pa3IUUHBIX chepax AesiTeTbHOCTH
(OK—4).

3namy:

— OCHOBHOE COJIepKaHHe IMIaBHBIX (PHIOCOPCKUX LIKO M HAIIPAaBICHUN, IpeAcTaBUTeNei 3Tux
IIKOJI, CBSI3b M pa3inyue ux GuIocoPCKUX UICH, CBA3b UCTOPHUKO-(QMIIOCO(DCKUX KOHIETIITHIA
C COBPEMEHHBIMH MPO0JIeMaMH UHAWBUYATbHOM U OOIIECTBEHHOM KU3HMU.

Ymemn:

— TMOHMMAaTh ¥ aHAIM3MPOBATH MHPOBO33PEHYECKUE, COIMAIbHBIE W WHAWBHIYyaJIbHbIC
poOJIeMBbl COBPEMEHHOMN KU3HU;

— TpPaMOTHO  BECTHM  JUCKYCCUIO,  aHAJIM3MpPOBATh  OCOOEHHOCTH  MEXKKYJIbTYPHOTO
B3aUMOJICHCTBHS, OOYCJIOBJICHHBIE PA3IMYMEM STHYECKUX, PEIMTHO3HBIX M LEHHOCTHBIX
CHCTEM, OIMPAsiCh Ha HApaOOTAHHBINA B UCTOPUHU PHIOCOPUHN MaTepHalT;

— TPUMEHATH MOJy4YeHHBIE GHIOCOPCKUE 3HAHUS K PELICHUIO PO eCCHOHATIBHBIX 3ajay.

Bnadems:

— TIpeiacTaBIeHUSAMH O (uinocoduu Kak Hayke W CUCTEME LIEHHOCTEH, €€ MEeCTe B CHCTEMeE
TYMaHHUTapHOTO 3HAHUS;

— ocHOBaMH  (WIOCO()CKOTO  MBIIUICHHS; KaTerOpHAJbHBIM  allapaToM  HM3y4aeMoOu
IUCLUIUIMHBL, (WIOCOPCKUMHU METOJaMH aHalIM3a pa3IMYHbIX MpoOJeM, HaBbIKAMU
¢unocopckoil  KyIbTypbl JJsi BBIPa0OTKM CHCTEMHOTO, IICJIOCTHOTO B3TJsAa Ha
NeMCTBUTENBHOCTh U MECTO XUMHUH U XUMUYECKOH TEXHOJIOTUH B LIEJIOCTHON KapTUHE MUDA.

3. Kpatkoe coaep:kanue I CUUITHHBI

Beenenue. ®unocodus, ee MpoUCX0KIEHUE U POJIb B 0OLIECTBE.

Pa3zoen 1. Ocnosnule gpunocogckue wikonwl.

AnTtnuHas Qunocopus (mocokpatuku, co¢uctsl, Cokpat, [emokpur, Ilnaron,
ApHUCTOTENb, SJUTMHUCTUYCCKU-pUMCKast ¢rtocodus). OCHOBHBIC MPOOJIEMBI CPEIHEBEKOBOU
¢mnocopun u snoxu Bospoxaenus. Dunocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocBemenusi. Hemenkas xmaccuueckas guinocodus. Pycckas ¢punocopus XIX —
XX BB. OcHOBBI MapKkcuCTCKOM puitocopun. OCHOBHbIE HaNpaBIEHUs] COBPEMEHHOM puitocopu.



Pa3zoen 2. Qunocoghckue konyenyuu 6uimusi U NOZHAHUSL.

[Ipobrnema ObiTuss B uctopuu (umocopuu. [loHATHS MaTEpHATBHOTO W HJICATHHOTO.
OcHoBHbIE (unocockre HampaBiICHUS: MaTepualu3M W uaeanu3Mm. [IpuHUIMO TI006aTBEHOTO
3BOJIIOIIMOHN3MA B COBPEMEHHOW HAYYHOW KapTUHE MHPA.

Konnenmmu npoctpaHcTBa U BpeMEHHU B HCTOpUU (GUI0CODUU U HAYKH.

[Ipoucxoxaenue coznanus. Poiab Tpyaa B IpOUCXOXKIECHUH co3HaHus. Mneanuctuyeckue
U MaTepualucTHUecKkue KoHuenuuu coszHaHus. Cosnannme u  Mo3r. Co3HarenbHOE U
6eccosnarenbHoe. Co3HaHue U sA3bIK. CO3HaHUE U CAMOCO3HAHHE.

Konnenmun rHoceonoruut B WcTOpuM  (punmocouu: CEHCyanusM, paluoHaIU3M,
CKEINTUIU3M, arHOCTUIIN3M, KOHIIETIIHSI BPOKICHHBIX UACH, anpruopu3M. J(uanekTuka mo3HaHus:
YyBCTBEHHOE U paruoHagbHoe. OCHOBHBIE TEOPHH WCTUHBIL.

Paszoen 3. [Ipobremvl uenosexa 6 gpunocoguu.

UYenosek kak npeamet ¢rmocodcekoro ananusa B ucropun gpunocodun. [IponcxoxaeHue
YeJIoBeKa: MPUPOJHBIE U COLMAIbHBIE YCIOBUS AaHTPOIOCOLMOTeHe3a. buonornueckoe u
COIMANLHOE B YelloBeke. IHAMBYI, MHAUBHUIYAIbHOCTD, TUYHOCTD.

CwmpbICT XKM3HU W TIpeHa3HAadeHUe 4denoBeka. JKu3Hb, cmepTh, OeccMmepTue. J[BrmkeHue
HEHACWINA, €ro poib B coBpeMeHHoW xu3HH. Llenm wu nennoctu. CBoOoma BOJIM U
OTBETCTBEHHOCTH TUYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUYECKHE IEHHOCTH.

Pasoen 4. Qunocogus ucmopuu u oouecmsa.

YetoBEK B CHCTEME COLIMATIBHBIX CBA3eH. JIMUHOCTE M Macchl, CBOOOAa U HEOOXOIUMOCTb.
Owminocodust uctopuu: QopmarioHHas ¥ UBWIM3AIMOHHAS KOHIICTIIIMM HCTOPHUYECKOTO
pazButuda. [Iporpeccucrckue M UIMKIMYECKHE MOJAENTU pPa3BUTHSA. [oOanbHblE HPOOIIEMBI
coBpeMeHHOCTU. KoHnenuus ycToiuynBOro pa3BuTUs M CLiEHApUH Oy TyIIEro.

O6mecTBo U ero cTpykTypa. CoruanbHas, MOJUTHYECKAs U TyXOBHas cepbl 00IIecTBa.
Konnenuuu rocynapctsa B ucropuu Gpuitocopckoit Mpicin. I'paskjanckoe 00IIECTBO U TPaBOBOE
TOCYJIapCTBO.

Pa3zoen 5. Qunocoghckue npobremvl Xumuu u XUMUYECKOU MEXHOLOSUU.

Hayunoe n BHeHayuyHoe 3HaHWe. CTpyKTypa HayYHOTO 3HAHHs, €r0 METOAbI M (hOPMBIL
HayuHnble peBomonny ¥ CMeHa THUIIOB pallMOHANbHOCTU. Hayka B coBpeMeHHOM Mupe. JTHKa
HAYKH U OTBETCTBEHHOCTh YUECHOTO.

[IpoGnema cooTHomIeHUST HAaykKu W TeXHUKUA. ColManbHbIe MOCIEACTBHUS HAy4HO-
TEXHUYIECKOTO Iporpecca. ITHUECKUE U IKOJIOTHUECKUE UMITEPATHUBEI Pa3BUTHUS HAYKH M TEXHHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HaykK. OCHOBHas mpoOyieMa XUMUU KaK HayKd H
npousBoAcTBa. llenn w  3agauM  xumMudeckod — TexHoioru. Croenuduka  XUMHKO-
TEXHOJOTHYECKOT0o 3HaHUA: (PyHAaAMEHTaIbHOE U MPUKIATHOE, IMITUPUIECKOE U TEOPETHUECKOE.

4. O0beM yueOHO# TUCHHIJIMHBI

N B 3auerHbIxX B akanem.
Bunsr yaeGHOI paboTh
eIMHULIAX Jacax
OO0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IUIAHY 5 180
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,33 48
Jlexmmu (JIek) 0,89 32
[Tpaktnueckue 3austus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
KonTakTHas camocTosiTenbHas paboTa — —
CamMoCTOSITETbHOE U3YUYEHHUE PA3/IeNIOB JUCIUILIMHBI 2,67 96
JK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTAIUs 1 0,4
[ToAroToBKa K 3K3aMeHY 35,6
Bunx koHTpOJIS: IK3aMeH




N B 3auetrnbix | B actponom.
Bunsr yaeGHoI paboTh
eIMHULIAX Jacax
O0u1as TPy10€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 5 135
KonrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,33 36
Jlexmuu (JIek) 0,89 24
[Tpaktuueckue 3ausarus (113) 0,44 12
CamocrositesqbHas padora (CP): 2,67 72
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOSITETbHOE U3YUYEHHUE PA3/IeNIOB JUCIUILIMHBI 2,67 72
JK3aMeH 1 27
KoHTtakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 1 0,3
[ToAroToBKa K 3K3aMeHY 26,7
Bujx koHTpOJIS: IK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«HUcrtopus» (b1.5.03)

1. Henp AucHMIIMHBI — (OPMHUPOBAHUE y CTYJEHTOB LIEJIOCTHOIO MPEACTaBIECHUS 00
UCTOpUYECKOM IIponuioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM ITPOLIECCE.

2. B pe3yabrare u3y4YeHUS JUCHUIUVIMHBI oO0y4yamloluiics Mo mnporpamMmme
0akajaBpUAaTa J0JIKEH:

Obnadams cnenyromuMu 00meKkyabTypHbIMH (OK) KoMIeTeHITusAMHU:

— CIIOCOOHOCTBIO aHAIM3MPOBATH OCHOBHBIE JTallbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuTHs oOuIecTBa A1 GopMHUpOBaHUs rpaxaanckoi nmoumuu (OK-2);

3namy:

— OCHOBHBIE 3Talbl U KIIIOYEBBIE COOBITUS UCTOpUM Poccum M Mupa; 0COOEHHOCTU pa3BUTHS
POCCHUIICKOTO TOCYIapCTBa, BBIIAIOMINXCS EATENeH 0TeYeCTBEHHOW U BCEOOIIeH NCTOPHH.

Ymemu:

— COOTHOCHUTH OOIIM€ HCTOPUUYECKHUE MPOLIECCHI U OTJENIbHBIE (DaKThl; BBISBIISATh CYIIECTBEHHbIE
4epThl ICTOPUUECKUX ITPOLIECCOB, SIBICHUN U COOBITUI; aHATU3UPOBAThH COLIMAIbHO-3HAUNMBIE
POOJIEMBI;

— (QopmynupoBaTh M apryMEHTHPOBAHO OTCTAaUBaThb COOCTBEHHYIO MO3UIMIO MO PA3JINYHBIM
npoGiieMaM UCTOPHH.

Braoemy:

— TIpelCTaBJICHUSIMH 00 UCTOPUH KaK HayKe, €€ MeCTe B CHCTEME I'YMaHUTApHOIO 3HAHMS;

— IpeJCTaBJIEHUSIMH 00 OCHOBHBIX 3TallaXx B UCTOPUU YEIOBEYECTBA U UX XPOHOJIOTUH;

—  KaTeropHajbHO-INOHATUIHBIM alnapaToM U3y4aeMOl AUCLMIIINHBL

— HaBbIKaMM aHAJIN3a UCTOPUYECKUX UCTOYHHUKOB.

3. KpaTtkoe cogep:xanue JUCUMIIUHBI:

Pasoen 1. Ucmopusi kax mayka. OcobeHnocmu CcmManosieHus 20CyO0apCmeeHHOCmU 8
Poccuu.

1.1. Uctopuss B cucTeMe COLMAIBHO-TYMAHUTApHbIX HayK. (OCHOBBI METOJI0JIOTMH
ucropuyeckoit Hayku. Hadano rocynapcrsennoctu. Kuesckasi Pyce.

Mecro ucropuu B cucreMe Hayk. IIpeamer ucropudeckoy Hayku. Posb Teopuu B
no3Hanuu npouwioro. CymHocTs, GopMbl, (QYHKIMH HCTOPUYECKOrO 3HaHMs. VICTOUHMKHM IO
OTEYECTBEHHON HCTOpUHM, HX Kiaccupukamus. HMcropus Poccum — HeoTbemiemas 4YacTb
BCEMHPHON UCTOPUH; 00I1Iee U 0COOEHHOE B UICTOPUYECKOM Pa3BUTHUH.

CnaBstHCKOe OOIIECTBO B 3MOXY pacCceleHHs. OTHOKYJIBTYPHbIE M  COLHAIBHO-
MOJIMTUYECKHE ITPOLECCHI CTAHOBIICHUS POCCUNCKOM rocyapcTBEHHOCTH. OCHOBHBIE COLIMAIBHO-
HKOHOMHMYECKHE TpoLecchl U crenuduka ¢popmMupoBaHus (eonanbHbIX OTHOIIEHHH Ha Pycwu.
Oco0EeHHOCTH COIMATBHO-TIOMUTHYECKOTO pa3BuTus Kuesckoii Pycu. IlpunsaTue xpuctuancrsa.
DopMHUpOBaHUE ITPABOBON CUCTEMBI.



1.2. Pycckue 3emiu B XII — nauane X VI BB. O6pazoBanue Poccuiickoro rocynapcrsa

IIpuumnbl 000coOaeHMs 3eMenb M KHsbKeCTB. CoOLMalbHO-NIOJUTHYECKAsl CTPYKTypa
PYCCKHX 3eMejb Iepuoja TMOJIUTUYECKOH pa3apoOneHHocTH. DopMHpOBAHHE PaA3THMUYHBIX
COLIMOKYJIBTYPHBIX MOZEIIEH pa3BUTHS JPEBHEPYCCKOr0 OOIIECTBA U TOCYJapCTBa.

Momnrono-tarapckoe HamecTBue Ha Pych. Dkcnancus B 3amaanyto u CeBepo-3anagHyro
Pycb. Benukoe knsixectBo JlutoBckoe m Pycckoe rocynapctBo. ColuaiabHO-TOJIUTHYECKUE
U3MEHEHHUS B PYCCKHUX 3€MIIIX B IEPHOJ MOHTOJIO-TaTapcKoro rocmonactBa. Crneunguka
dbopmupoBanust eauHoro Poccuiickoro rocymapctsa. PasButne ¢deomalbHOTO 3eMIIEBIAICHUS.
ConepuuuectBo kHskecTB CeBepo-Bocrounoit Pycu. IlpuumHbl BO3BbIMIEHHS MOCKOBCKOIO
KHsDKecTBa. llepBeie MockoBckue KHA3bs. Jmutpuit Jlonckoit. KymukoBckas OutBa, €&
UcTopudeckoe 3HaueHue. Poib epkBu B 00beAMHUTENBHOM Tporiecce. Cepruii PajgoHexxckuii.

OcoOEHHOCTH TONMUTHYECKOTO ycTpoiicTBa Poccuiickoro rocymapcta. Weam Il
Bo3HuKHOBEHHE COCIIOBHOM CHCTEMBI OpraHu3anuu obmectBa. MectHudectBo. Ilpeamnocsuiku
CKJIQJIbIBAaHUS CaMOJEPKaBHBIX 4YepT rocygapcTtBeHHou Biactu. Bacummii III. Mctopuueckoe
3Ha4YeHue 00pazoBaHus eqMHOT0 Poccuiickoro rocyaapcraa.

1.3. Poccus B cepennne XVI — XVII BB.

HBan I'po3HBI: MOUCK aJIbTEPHATUBHBIX IIyTEH COLMAIBHO-TIOJUTUYECKOIO Pa3BUTHUS
Pycu. CxnaapiBaHue COCIIOBHO-TIPEICTABUTEIPHOM MOHAPXUHU U €€ 0COOCHHOCTH 10 CPABHEHHIO
co crpanamu 3anagHoi EBponsl. 3emckuii Cobop. M36pannas Paga. Pegopmsr 50-x romoB XVI
Beka n ux 3HadeHue. CyneOnuk 1550r. CrormaBenii Cobop 1551r. Ilpucoenunenue k Poccun
[oBomxkes, [puypanss u 3anagnoit Cubupu. JIuBoHCKas BOWHA: LENM M NMPUYMHBI HEyAad.
OnpuyHKMHA: TIPUYUHBI, CYIIHOCTb, MOCIEACTBUS. X03sicTBeHHOE pazopeHue 70-80rr. XVI B.
Otansl 3aKpenomeHus KpecTbstHeTBa. DopMupoBaHue OpUIHATIEHON UICOTIOTHH CaMOICPKABHSL.

«CMmyTHOE BpeMs»: OcinabJeHHe TIOCyIapCTBEHHBIX Hayall, IOIBITKA BO3POXKACHUS
TPAJUIMOHHBIX («IOMOHIOJBCKUX») HOPM OTHOIIEHUH MEXAy BJIAacThl0O U OOLIECTBOM.
[IpaBnenne bopuca I'ongynosa. Jhxenmurpuit 1. bospcekuit nape Bacunui [lyiickuii. Boccranue
N. bonoruukosa. Jhxenmurpuit 1. denomen camo3BancTBa. [loabCcKko-1IBEACKas UHTEPBEHLHUS.
CemubosipuinHa, okkymnanus Mocksel. Poib HapoHOTO onoimueHust B 0cBOO0XK1eHUM MOCKBBI U
m3rHanuu uyxesemueB. K. Munun u JI. Iloxapckuil. 3emckuit cobop 1613r. Bomapenue
nuHacTud PoMaHOBEIX.

Tepputopus u Hacenenue crpansl B X VII B. Bnusaue nocnencrsuii « CMyTHOTO BpEMEHI»
Ha SKoHOMHYecKoe pa3BuTre Poccun. Pazsutie popm GeoganbHOro 3eMiIeBaIeHus U X03HCTBA.
CobopHoe Ynoxenue 1649r.: ropuauueckoe opOpMIIEHHE KPEIMOCTHOTO MpaBa U COCIOBHBIX
¢ynkuuii. Poct o0miecTBeHHOTO pa3aeneHus Tpy/aa U ero crnennanu3anys. [lepeie ManyQakTypbl
U ux xapakrep. Hauano ¢oopmupoBanus Bcepoccuiickoro poiika. Sipmapku. Pa3sutue BHyTpeHHEH
Y BHEIIHEW TOProBiu. YKpereHue Kyneuectsa. HoBoroproseiil ycras. LleHTpanu3sanus BiacTy,
Hauajo nepexozaa k abcomorusmy. [Ipekpaiienue nesTeabHoCTH 3eMcKux co6opoB. M3meHnenue
pomu bosipckoit {ymel. LlepkoBb u rocygapctBo. LlepkoBHBIM packoil. «ByHTalIHBIA BEK».
[Tpuunnbel MaccoBeIX HapoaHbix BeicTymeHH B XVII B. 'opoackue OyHTB. Boccranue mon
npensoautenscTBoM C. Pazuna: mpuumHbl, 0COOEHHOCTH, 3HAU€HHE U nocneAcTBus. Poccuiickas
MBICIIb ¥ KyJIbTypa B nipeaasepun HoBoro Bpemenu.

Pa3zoen 2. Poccuiickas umnepus ¢ XVIII- nauane XX 6.

2.1. Poccuiickoe rocynapctBo B X VIII Beke — Beke MOAEpHHU3aLMU U TPOCBEILICHUS

XVIII Bek B eBponeiickoi 1 MupoBou uctopuu. Poccus u EBporna: HOBbIe B3aUMOCBSA3U U
pasnuuus. [letp I: 60pbba 3a mpeobpazoBaHue TpaauMOHHOTO obmecTBa B Poccun. OcHOBHBIE
HAIPaBJICHUS «EBPOTIEU3AIIUID CTPAHBL. DBOIIOIHS COIIMATLHON CTPYKTYpPHI 001ecTBa. BHenmHss
nonutuka [letpa I, e€ cBs3b ¢ mpeobpazoBanusiMu BHYTpH cTpaHbl. Peopmer [etpa I kak nepBas
MOTBITKA MOJEPHU3ALINN CTPaHbl, €€ 0COOEHHOCTU. Pa3BuTHE MPOMBIIIJIEHHOCTHU. Y CUJIEHHE POJIU
roCyAapcTBa B HapaIllMBaHUK ITPOU3BOJUTENIBHBIX CHII CTpaHbl. KoHIenus MepkaHTUiIN3Ma 1 €€
peanusanus B Poccun. Coznanue perynspHoil apMuu U ¢uiota. AAMHUHHCTpaTHBHas peopma.
IlepkoBHas pedopma. Tabens o panrax. bopr6a ¢ koHcepBaTHBHOI onmno3uiuei. OpopmieHue
abCoII0TM3Ma, OCHOBHBIE 4YepThl M HcTOpudeckoe 3HadeHue. IlpoBosrmamenue Poccun



UMIIepUEH. YTIPOYEHUE MEXAYHAPOJIHOIO aBTOPUTETA CTPAHBI.

JIBOpLIOBBIE TIEPEBOPOTHI, MX MNPUYMHBI, COLHUAIBHO-NIOJIMTUYECKAS CYLHIHOCTb H
nociuencteus.  ®asoputusm.  Pacmmpenue  npuBwierudi  ABopsHCTBA.  JanbHeninas
OropokpaTHu3alus rocammapara. BaenmHss nomutruka Bo BTopoit uetBeptu — cepenune X VIII Beka.

Exarepuna II: uctoku u cymHocCTh Iyanu3Ma BHYTPEHHEH NOJUTUKU. «IIpocBemeHHbIi
abcomotu3aMy». Cexynsapu3aiusi LEePKOBHBIX 3€Mellb. YJIIOKeHHash Komwuccus. KpecTbsHCKui
Bonpoc. HapogHoe Boccranue noxa npeasoautenscTBoM E. IlyraueBa (mpeamnocbuiky, XapakTep,
OCOOCHHOCTH, MECTO B HCTOpPHH). YKpPEIUICHHE TOCYyJapCTBEHHOro ammapara. |yOepHckas
pedopma. CocnoBHast nonutuka Exarepunsl II. HoBblil 1opuamueckuii ctatyc ABOPSIHCTBA.
Buemnss nonutuka Poccun Bo Bropoit nosioBuHe X VIII Beka. [lanbHeiinee pacimmpeHue rpaHui]
Poccuiickoit umnepuu.

[HapctBoBanue [laBna I. ITonbiTka orpaHuyYeHHs JBOPSHCKOM BJIACTH CaMOJEPKABHBIMHU
CpEIICTBaMU. YIKECTOUEHHUE MOJIUTUUECKOTO PEXKUMA.

Pycckas kynpTypa XVIII Beka: 0T NETpOBCKUX MHULIMATUB K «BEKY MPOCBEIICHUSD.

2.2. Poccus B XIX cronerun

[Tpombinenusii mepeBopoT B EBpome 1 Poccun: obmee m ocobennoe. Baxueimme
ycnoBus niepexona Poccuu kK MHAYCTpHATIEHOMY OOIIECTBY — PEIICHHE KPECThIHCKOTO BOTIPOCa U
OTrpaHUYEHUE CAMOJECPKABUSL.

KpecTpsHckuii Borpoc: 3tamsl pemeHus. IlepBble moaAcTynbl K OTMEHE KPETIOCTHOTO IpaBa
B Havase XIX B. Yka3 1803r. o «cBoOomHbIX xyeOomammmiax», yka3d 1842r. o0 «o0s3aHHBIX
kpectbsiHaxy». Pepopma I1. JI. Kucenesa. Pemenne KpecTbIHCKOTO BOIIpOca B MEPUO.T IPABICHHUS
Anekcanapa II. [Ipeanocbuiku ¥ MpUYUHBI OTMEHBI KPETIOCTHOTO TipaBa B Poccun. «Manudect
19 ¢espans 1861r. u «llonmoxeHus»: ux copepikaHue, 3HaUCHHE, BO3JACHCTBHE Ha pa3BUTHE
nopedopmennoi Poccun.

[ombiTkH  peopMUPOBAaHUST CHUCTEMBbI TOCYJApCTBEHHOTO yrmpaBieHus. [IpoekTs
mubepanbHbIx pedpopm M. M. Cnepanckoro m H. H. HoBocwmmbiieBa npu Anexcanape I.
N3menenue noautudeckoro kypea B Hauane 20-x rr. XIX B. BuyTpennssa nonutuka Hukonas 1.
VYkpernienue camojiepkaBHOM Biactu. JlanbHelnas 1eHTpanu3anus, OKOpoKpaTHU3alus
roCcyAapcTBEHHOTO cTposi Poccun. Y cuieHne penpeccuBHbIX Mep.

Pedopmer 60-70-x TT. B 00JACTH MECTHOTO YIIPABJICHUS, Cyaa, apMUH, TICYaTH U JIp.
HcTtopuueckoe 3HaueHue npeodpazoanuii 60-70-x rr. «Kontppedopmbr» Anexcanapa I11.

OobmectBenHoe nBuxeHne B Poccun XIX Bexka. dopmupoBaHUE TpeX TEUECHUM:
KOHCEPBaTUBHO-OXPAHUTENIBHOIO,  JIMOepalibHOrO M pagukanbHoro.  KoHcepBaTuBHO-
oxpanutenbHoe Hanpasienue. H. M. Kapamsus. C. I1. llleBsipes. M. I1. [Torogun. M. H. KaTtkos.
K. I1. TTo6enonocues. 1. U. Unosaiickuii. C. C. YBapoB. Teopus «opuuaabHOi HAPOTHOCTHY.

JlubepanbHoe Hampamienue. Hnpeitnoe wacnemme I[1. . YaanmaeBa. 3anmagHuku w
cinaBaHouisl. K. /1. Kagenun. b. Y. Ynuepun. A. U. Komenes. K. C. AkcakoB. CtaHOBICHHE
UJICOJIOTHH pyccKoro ymbepanusma. JInbepanpHas Oropokpatus u €€ poib B pedopmax 60-70-x
rr. XIX B. 3emckoe aBmxeHne. OcoOeHHOCTH pOoCCUIiCKOro Iubepanu3ma.

PanukansHoe HanpaBineHnue. Hauano ocBoOGonuTenbHOro jBukeHus. JlekaOpucCThI.
dopMHUpOBaHUE HIEOJOTHH JiekaOpu3Ma. DBoitouus ABkeHHs: «Coro3 craceHus», «Coro3
omaromenctBusi», CeBepHoe u HOxxHOe o00mecTBo. OCHOBHBIE MPOTPAMMHBIE JOKYMEHTEI.
Boccranus B IlerepOypre m Ha tore. IIpuunHBl NOpakeHUs M 3HAYCHHE BBICTYIUICHUS
nexadbpuctoB. [lonbITku NpoaoKUTE Tpaguuuio aexkadpuctoB. Kpyxku 20-30-x rogos XIX B.
[Ipeanocbuiku U UICTOYHUKH conuanu3Ma B Poccun. «Pycckuii connanusm» A. U. I'eprena n H.
I'. Yepubrmesckoro. Ilerpamesnsl. C. I. HeuaeB u «HewaeBmuHa». HapoanuuectBo. M. A.
bakynun. II. JI. JlaBpos. II. H. TxaueB. IlomuTuyeckue IOKTPUHBI U PEBOJIIOLMOHHAS
JeSITEIIbHOCTh HApOJHUYEeCKUX opranm3anuii B 70-x — Havane 80-x rr. XIX B. JIubGepanbHbIe
HaponHuku 80-90-x ronoB. CrtaHoBieHue pabodero aBmxeHus. OdopmieHne MapKCHCTCKOTO
teuenus. ['. B. [Inexanos. B. U. YnbsHos (JIlenun).

Brewnss nonutuka Poccnn B XIX B. [Iprunuel OtedecTBeHHOM BoMHBI 1812r. 3HaueHue
nobenwl Poccuu B BoitHe mpotuB Hanoneona u ocBoOouTeIbHOTO 1oxoaa B EBporry. Poccuiickoe



camozepkasue n «CpamenHslid Coro3». BocTounslii Bonpoc u ero peuienue B XIX Beke. Poccus
u Hapoibl CeBepHoro KaBkasa. KpsiMckas BoiiHa, €€ mpuuuHbl 1 nocsienctsus. [lonutuka Poccun
Ha JlansHem Bocroke. IIponaxka Anscku. [Ipucoenunenmne Cpenneit Asuu xk Poceun.

Pycckas xynpTypa B XIX B. O01IHe TOCTHKEHUS U IPOTUBOPEUHS.

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

Tepputopus u Hacenenune Poccuu B Hayane XX Beka. CoruaiabHasi CTPYKTYpa.

OCOOEHHOCTH COLMANBHO-9KOHOMHUYECKOro pa3BuTHs Poccun B Hauame XX Beka.
OObekTBHAS  MOTPEOHOCTh  MHAYCTPHAIBHOW  MonepHu3anmuu  Poccuu.  YcuieHue
rOCyIapCTBEHHOTO peryiupoBaHus skoHoMuku. Pedopmer C. FO. Burre. Pycckast nepeBHst B
Havane XX Beka.

CootHomenne noiautuueckux cui B Poccun B Hauane XX Beka. Hapactanue kpusnca
camozep:kasus. [lepas poccuiickas peBOIIOLMS: IPUUUHBI, XapaKTep, OCOOCHHOCTH, IBUXKYIIHE
CHUIBL, 3Tanbl, 3HaueHue. Manudect 17 oktsaops 1905 r. O6pa3oBaHue MOIUTHUECKUX APTUIL, UX
reHe3nc, Kiaccuukanus, mporpaMma, TakTHKa. ['ocymapcTBeHHass ayma Hadaima XX Beka —
NEPBBIN ONBIT POCCUICKOr0 MapiaMeHTapusMa. TpeTbentonbckas nonurudeckas cucrema (1907-
1914): Bnacte u o6mecTBo. CTONBIMUHCKAS arpapHas peopma: SJKOHOMUYECKas, COIMAIbHAS U
MOJIMTUYECKAs CYIIHOCTh, UTOTH, IOCIEACTBHSL.

IlepBass mupoBasi BoiiHa W ydactue B Hell Poccum. BnusHue BOWHBI Ha COIMAIBHO-
HPKOHOMHUYECKOE U NOJIUTHUECKOE pa3BuTue Poccun. Kpusuc Biactu B rosibl BOWHBI U €70 HCTOKHU.
Brnusinue BoiiHBI Ha IpHOIMKEHNE 00IEHAIMOHAIBHOTO Kpu3nca. Poccnst HakaHyHe peBOJIOLUH.

[Tobena DeBpanbCKOil PEBONIONMN W KOPEHHBIC W3MEHEHUS B TOJIHTUYECKON KU3HH
ctpanbl. Bpemennoe mpaButensctBO U Iletporpaackuit Coser. IlonuTuueckue mnaptum B
yCIIOBUSX JBOEBiIacTus. AnbpTepHaTuBbl pa3zButus Poccunm mnocne Peppanda. CouuanbHo-
SKOHOMMYECKas MOJIUTHKA HOBOU BitacTu. Kpusncel Baactu. KOpHUIIOBCKOE BBICTYIIIICHUE U €TI0
pasrpom.

Pa3zoen 3. Om cosemckoeo eocyoapcmea k cogpemennoti Poccuu.

3.1. ®opmMupoBaHH€ U CYITHOCTH COBETCKOTO cTpos (1917-1991rr.)

Bonpmesnctckas crpaterus: mpuanHbl nodenbl. [ToaroroBka m modena OKTSIOPHCKOTO
Boopy>keHHoro Bocctanus B Ilerporpane. II Beepoccuiickuii cbe3n COBETOB M €ro pEILIECHUS.
OKOHOMHMYECKasi MW  COIMajibHas TMOJMTHKa OosblieBUKkoB. Hauvano  ¢opmupoBanus
OJTHOTIAPTUHHON MmonuTHYecKor cuctembl. Pocryck YupenutensHoro codpanus. Koncturynus
1918r. bpecrckuit mup.

I'paxnanckast BoiiHA: MPUYMHBI, 3Tallbl, PACCTAHOBKA CHJI, PE3YJbTaThl U IOCIEACTBHUS.
WuTepBennust: npuunHbl, (GopMmbl, MacmrTad. Waeonorus, MOJUTHKA, MPAKTHKA «BOCHHOTO
KOMMYHH3May.

[TonoxxeHue cTpaHsl 110CII€ OKOHYAHUS IPaskJaHCKOM BOMHBI. ColMabHO-3KOHOMUYECKHM
U TIOJIUTUYECKHI KpU3HUCHI B cTpaHe Ha pyOexe 1920-1921rr. Ilepexon kK HOBOM SKOHOMHYECKON
nonmutuke. CymIHOCTh, IENH, peanu3aus, NpOoTHBOpedws, cyap0a u 3Hauenue HOIIa.
YT1BepKACHUE OJHONAPTUHHOMN ITOJTUTUYECKON CUCTEMBI.

HanmonansHo-rocy1apcTBEHHOE CTPOUTENLCTBO B 20-¢ IT. Jluckyccun o6 oOpazoBaHHM
CCCP. I cve3n CoseroB CCCP, ero pemenus u mecto B ucropuu. Koncrturynus CCCP 1924r.

[Momutnueckas 6oprba B maptum u rocynapctse. [locnennue padorsr B. U. Jlenuna o
BHyTpeHHell M BHemHed nonutuke Coserckoro rocynapcrsa. Bosseiuenune M. B. Cranmna.
boprba ¢ ommosmmmeidt mo Bompocam pa3BuTHA cTpaHbl. CeepreiBanme HOIla, kypc Ha
CTPOUTENBCTBO COLMAIN3Ma B OJJHOW CTpaHe.

CCCP B roasl mnepBbIx natuierok (konen 20-x rr. — 30-e rr.). dopcupoBaHHOE
conuanuctuueckoe crpoutensctBo B CCCP. Muayctpuanusauus: NpeAnoCbUIKH, UCTOYHUKU
HAKOIUIEHHUS, METOJ], TEMIIbl, pe3yJabTaThl. [loauTHKA CIIOMIHON KOJUIEKTUBU3ALUU CEJIbCKOIO
X03sHcTBa, €€ MNPUYMHBI, YKOHOMMYECKHE M COIMalbHbIe mocieacTBus. LleHa «Oombioro
CKauKay.

@opmupoBaHue pexrMa JUYHOM BiacTM CTaJMHa M KOMaHJHO-aJMHUHHCTPAaTUBHOU
CUCTEMBI yINpaBJeHUs rocygapcrBoM. CpallluBaHue NapTUHHBIX U TOCYJapCTBEHHBIX CTPYKTYP.



Homenknarypa. Poias u mecro CoBeToB, IpoQCco030B, CyA€OHBIX OPraHOB U MPOKYpaTyphbl B
CO3/1aBa€MOM TOTAJUTApHOM ModuTHYecKor cucteme. KaparenbHble opranbsl. MaccoBbie
penpeccun.

[Ipobmema wmaccoBoit momaepkku coBerckoro pexuma B CCCP.  YHudukamus
0O0IIeCTBEHHOH JKHU3HHU, «KYJIbTypHasi peBoitonus». boppda ¢ nHakombicnueMm. ConpoTuBIeHNUE
CTaJIMHU3MY U IPUYHHBI €r0 NopakeHHus. OTHOIIEHUE TOCYAAPCTBA K PEITUTHH.

Buewnsas nomutuka CCCP B 20-30-e rr. IlepBble maru COBETCKOM JUINIOMATHH.
I'enya3ckas koHpepennus. Mexaynapoanoe npusHanue CCCP. Ob6ocTpeHue MOIUTHYECKON
oOcTaHoBKM B EBporie HakaHyHe BTOpOl MHpOBOH BOIHBI. llepBbie BOEHHBIC KOH(QIIHUKTHI.
MIOHXEHCKOE COIJIallEeHue M €ro BIWSHHE Ha MEXAyHapoJHoe mojoxeHue. Heynaum
neperoopoB Mexay CCCP, Anrnmeil, @paHuuedl o NpenoTBpalieHud BOWHBI. COBETCKO-
FEPMAHCKUM TMaKT O HEHANaJeHWW: MpPUYMHBIL, MocieacTBus. COBpEeMEHHBIE CIOPBI O
MexayHapoaHoM kpusuce 1939 — 1941 rr.

CCCP Bo BTOpoM MupoBod u Benukoin OtedecTBeHHOW BoiiHe. Pemarommii Bkiana
Coserckoro Coro3a B pasrpom ¢ammsma. [Ipuuunsl u nena nodensl. Yuactue CCCP B BoliHe
npoTuB Anonuu. UToru u ypoku BTOpOH MUPOBOW BOMHBI.

H3meHeHne COOTHOLIEHUS CUJI B MUPE ITOCJIE BTOPOM MUPOBOM BOMHBL. Havaio «xomno1Hon
BoWHBY. CCCP u CIIA. CCCP u ctpansl Boctounoit EBponbl. Co3ganne «COMMAITMCTUYECKOTO
narepsi».

Tpynnoctu nocneBoeHHoro pa3Butusi CCCP; BOCCTaHOBIIEHME HAPOJHOIO XO35UCTBA U
mukBuAanus aroMHod ModHomonuu CHIA.  VikecToueHuWe MOJUTHYECKOTO pEeXUMa U
HJICOJIOTUYECKOTO KOHTPOJIA. HOBBINM BUTOK MacCOBBIX pENPECCUH.

IlepBoe mocnecTanuHckoe aecsaTHieTHe. Pedopmaropckue TOUCKM B COBETCKOM
pykxoBoacTBe. llombITku OOHOBIEHHS «TOCYAApCTBEHHOIO COLUAIN3Ma». OKOHOMHYECKHE
pedopmel, onbITkH TiepeBoga 3koHoMUkH CCCP Ha MHTEHCUBHBIHN MyTh Pa3BUTHS B YCIOBUSAX
HTP. XX cbe3n KIICC u ocyxnenue kynbra numuHoctn CranuHa. PeaOwimraiius KepTB
penpeccuit u genoptanuii. HoMmeHnknatypHas «ubdepanuzanus». « OTTenenb» B IyXOBHOMU cdepe.
[IpuunHbI 3aMeJIeHNs] TEMIIOB 3KOHOMHYECKOI0 U COLIMANIBHOTO pa3BUTHs B Hauase 60-X rofos..
XXII cvezn KIICC u koHIenus «mnepexoaa oT CoOlHalIn3Ma K KOMMYHHU3MY».

BHeHss noauTHKa B roJibl «OTTENENN»: Hayajlo Nepexoa OT KOH(PPOHTALNHU K pa3pslIKe
MeXAyHapoAHOW HampsbkeHHocTu. KapuOckuii kpuzuc (1962 r.): mobena HOTUTHUECKOTO
peanusma.

CMeHa BIacTé M MOJIMTHYECKOro Kypca B 1964 r., skoHOMHYecKHe pedOopMbI cepeIuHbI
60-x TOJI0B, MPUYMHBI X He3aBepiIeHHOCTH. Bmacts u obmectBo B 1964 — 1984 rr. Kpusuc
TOCHOJCTBYIOIIEH HAEOJIOTUU. [IpUUMHBI MONUTHKK OTPAHMYEHHUM U 3alpETOB B KYJBTYPHOU
#u3Hu CCCP. [luccuieHTcKoe ABMKEHNE: TIPEANOCHUIKH, CYITHOCTh, OCHOBHBIE Tallbl PA3BUTHSL.
Hapacranue kpu3ncHBIX SIBICHHI B COBETCKOM ob1iectBe B 70-¢ — cepenune 80-x roaoB.

Buemnss nmonmutuka CCCP B xonie 60-x Havane 80-X IT.: OT pa3psakud K 00OCTPEHUIO
MeXayHapoaHo oOctaHoBkH. Pa3zpabotka [Iporpammer Mupa u e€ peanuzanus. BBog coBeTckux
BOMCK B A(raHUCTaH U €r0 MOCJICICTBHUS.

Kypc Ha pagukanbHOe 0OHOBIEHHE coBeTckoro obmiectBa. «llepecTpoiika»: CyIIHOCTb,
LeJIM, 3aa4l, OCHOBHBIE A3Tambl, pe3yibTaTbl. HOBblE CTPYKTYphl IOCYyIapCTBEHHOW BJIACTH,
nepBble che3abl HapoaHbIX AemyTaToB CCCP, HOBbIe 00IIIECTBEHHBIE ABHKEHUS U TIOJTUTHYECKHE
napTuu, npesugeHTckas Gopma npasieHus. «HoBoe MONUTHYECKOE MBIIUIEHHWE» U W3MEHEHHE
reononutudeckoro nonoxkenuss CCCP. I'KUII u xpax conuanuctuyeckoro pegopmaropcrsa B
CCCP. Pacnag CCCP, npekpamenue cymecroBanus KIICC. O6pazoanne CHI'.

3.2. CraHOoBIeHHE HOBOW poccHiickoM rocynapctBeHHOcTH (¢ 1991- mo Hacrosiuee
BpEMsI).

Buytpennsas nonutuka Poccun. JIubepanbHasi KOHLIETIIUS POCCUUCKUX pedopM: Mepexos
K PBIHKY, (OpMHpOBaHHE TPa)XIAHCKOTO OOIIEeCTBAa W TpaBoBOro rocyaapctea. «lllokoBas
Tepanus» dKoHoMu4eckux pedopm B Havane 90-x romoB. KonctutynnonHsiii kpusuc B Poccun
1993 r. u nemonTtax cuctemsl Biactu CoBeroB. Koncturyuus Poccuiickoit @eneparum 1993 r.



[MomuTnueckne mnapTUM | OOINECTBEHHbIE JBWXKEHHMS Poccum Ha COBPEeMEHHOM 3Tarle.
MexHarnmoHanbHbIe OTHOIICHUS. YeueHckas BoitHa. Hayka, KynpTypa, 00pa3oBaHue B PRIHOYHBIX
ycnoBusax. ComuanpHas LieHa W TepBble pe3ynbraThl pedopm. [lonuTHueckue mapTuu u
oOuiecTBeHHbIE IBMKEHUsI Poccun Ha COBpeMEHHOM JTare.

Poccus B Hauane XXI Beka. CoBpeMeHHbIE TPOOIEMBI YelloBeueCTBa U poiib Poccnu B ux
pemenun. PermonanbHple W TiOOanbHBIE WHTEpechl Poccun. ConmalbHO-dKOHOMHUYECKOE
nonoxenue PO B nepuox 2001-2019 roga. MupoBoii prUHAHCOBBII M IKOHOMHYECKUI KPU3HC U
Poccus. Baemnsis nonmutuka Poccuiickont @enepaunu B 1991 — 2019 rr. [IpuHnunel BHEIHEH
nonutuku. Poccus u crpansl panbHero 3apyOexbsa. OtHomenus co crpanamu CHI'. Poccus B
CHCTEME MUPOBOM SKOHOMHUKH M MEXIYHAPOIHBIX CBSI3ECH.

4. O0beM yueOHO#H TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlexum (JIek) 0,89 32
[TpakTnueckue 3austus (I13) 0,44 16
CamocrositensHas padora (CP): 1,67 60
KonTakTHas camocrosiTenbHas padboTa — —
CamocTosiTeIbHOEC U3YUCHHUE Pa3/IeTIOB JUCIUILIUHbI 1,67 60
JK3aMeH 1 36
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,4
IToaroToBka K sK3aMeHY 35,6
Bua konTpoJs: JK3amMeH
N B 3auetnsix | B actpoHOM.
Bunpl yueOHoi paboThI
SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexmum (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,44 12
CamocrositensHas padora (CP): 1,67 45
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHbI 1,67 45
JK3aMeH 1 27
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,3
IToaroToBka K sK3aMeHY 26,7
Bua konTpoJs: JK3amMeH

AHHOTauus padoyeii mMporpaMMbl JTUCUHMILIHHBI
«Pusnyeckas KyJabtTypa u cnopm (b1.5.04)

1. IleJb TMCHUIIMHBI COCTOUT B ((OPMHUPOBAHIH MUPOBO33PEHUS U KYIbTYPhI INYHOCTH,
rpaXKAaHCKOW MO3UIMH, HPABCTBEHHBIX KaU€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH
B TPHUHITHH PEIICHUN, CHOCOOHOCTH WCIONb30BaTh pasHooOpasHbie (opmbl (hu3HUecKoi
KyJbTYpBbI, CIIOPTa U TypU3Ma JIJIsl COXpPAaHEHUS U YKPEIUICHHSI CBOETO 3/10POBbS U 3/10POBbs CBOMX
OJIM3KUX B MOBCEAHEBHOM XU3HU U MPO(ECCHOHAIBHOM eATEeIHbHOCTH.

2. B pe3yabrare M3y4YeHUs [UCHUIUVIMHBI oOO0y4yamlmiuiics N0 mporpamMmme
0akajaBpUAaTAa J0JIKEH:

Obnadams cnenyromuMu 00meKkyabTypHbIMH (OK) KoMneTeHIusIMHU:

— CIOCOOHOCTBIO K caMoOpraHu3anuu u camoobpasopannio (OK-7);
— CHOCOOHOCTBIO HCIOJIb30BaTh METOABl W HHCTPYMEHTHl (U3NYECKOW KYyJIbTYphl IS



obecrnieveHus MOJHOIICHHON COLMANbHON U podeccruoHanbHol aesrenbHocTr (OK-8).

3namo:
HAyYHO-TIPAKTUYECKNE OCHOBBI (PM3MUYECKOM KYJIBTYpHI U 3J0POBOTO 00pasa *KU3HU;
COLIMAJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3NYECKOM KYJIbTYPHI U CIOPTA;
BIUSHUE O37JOPOBUTEINBHBIX CHUCTEM (PU3UUYECKOTO0 BOCIHTAHUS HA YKpEIUJICHHE 30pPOBbS,
poUIaKTUKY NpOoPeCcCUOHATBHBIX 3a001€BaHUM U BPEIHBIX ITPUBBIYEK;
CIOCOOBI KOHTPOJISL M OLIEHKH (PU3NUECKOTr0 pa3BUTUS U PU3NYECKON [TOATOTOBIEHHOCTH;
IpaBwja U CrocoObl IUIAaHUPOBAaHUS WHIWBUIYAJIbHBIX 3aHATHH pa3IM4HON LIE€JIeBOM
HaIPaBJIEHHOCTH;
UCTOPUIO (PU3MUECKON KyJIbTYpHI U CIIOPTA, UMEThH MPEICTaBICHUE O 3HAYMMBIX CIIOPTUBHBIX
COOBITUAX HE TOJIBKO CBOEH CTPaHbI, HO U MUPOBOTO YPOBHSI; BaKHEHIINE JOCTUKECHHS B
o0iacTu cropTa;
cnopruBHble Tpaauuuu PXTY um. JI.H. MenzaeneeBa, IOMHUATH O IOJBUIax CIIOPTCMEHOB B
roasl Bennkoit oreuecTBeHHOI BOMHEI 1941-1945 1.

Ymemo:
CaMOCTOSITENIFHO 3aHUMATHCS (PU3NUECKOM KYIbTYpOH U CIIOPTOM;
OCYIIECTBIISITh CAaMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHu3Ma M CcoOOII0AaTh IpaBUIa
TUTMEHBI U TEXHUKH 0€30MacHOCTH;
OCYHIECTBIISITH TBOPUYECKOE COTPYTHUYECTBO B KOJJICKTUBHBIX (DOpMax 3aHITHIA (PU3NIECKOI
KYJIBTYpOH.

Braoems:
CpEeICTBAMH U METOJAAMH YKpEIUICHHsS] HWHAMBHAYAJIbHOTO 3J0POBbS, (PUINYECKOTO
CaMOCOBEPILIEHCTBOBAHMS;
JOJDKHBIM YPOBHEM (DU3UYECKOM MOATOTOBICHHOCTH, HEOOXOAMMBIM MJii KaueCTBEHHOTO
yCBOEHHUSI MpPO(ECCHOHATBHBIX YMEHHH M HaBBIKOB B IIporiecce OOydeHUs B BYy3e, UIA
oOecrieueHUsT TOJHOIICHHOW COUMAIBHON W TMPO(PECCHOHAIBHONW JEATEeILHOCTH TI0CIIe
OKOHYaHUS y4eOHOTO 3aBEJICHHUSI.

3. KpaTtkoe cogep:xanue TUCUMILIHHBI

JucuumuinHa «Pusndeckas KyJabTypa U CIIOPT» peansyeTcs B o0beMe 72 akal. 4acoB WK

54 actp. 4. (2 3a4eTHBIC CAMHMIIBI) TIPH OYHOU opMe 00yUEHUSI.

HporpaMMa paccyruTaHa Ha U3YUCHUC JUCHUIIJIMHBI B TCUHCHHUEC IBYX CCMCCTPOB (nepBoro

U YETBEPTOTO).

Pazoenvt oucyuniunsl u 6udvl 3aHamMull

Ne Pazien AucMniInHbI AK2/ICM. HACOB

n/n Bcero Jlek MII3 | IIIPII | KP

1. | Pazoen 1. I[lpeomem « Duzuuecxas 18 2 6 9 1
Kyaemypa u cnopmy. Mcmopus
DKuC

1.1 | [Ipenmet uzndeckas KyinbTypa U 9 1 3 4,5 0,5
CIIOpT

1.2 | Vctopus ciopta 9 1 3 4,5 0,5

2. | Pazoen 2. OcHoswl 300p06020 obpasa 18 2 6 9 1
arcusnu (307K)

2.1 | BpaueOHbIil KOHTPOJIb U 9 1 3 4,5 0,5

CaMOKOHTPOJIb Ha 3aHATHIX
(bu3HYECKOI KYyIbTYpOH U CIOPTOM

2.2 | 'uruennueckoe odecrieueHme 9 1 3 4,5 0,5
3aHATUHI 030POBUTEIIBLHOU
(hU3UIECKOM KYJIBTYPOH

3. | Pazoen 3. Buonocuueckue ocHogbl 18 2 6 9 1
@usuueckoll Kyaibmypvl U CHOpma




IIpooonsicenue mabauyvl

3.1 | buonornueckune OCHOBBI (PU3HUECKOM 9 1 3 4.5 0,5
KYJbTYPBI U CTIOPTA

3.2 | O6pa3 )KHU3HHU U €T0 OTPaKEHHE B 9 1 3 4,5 0,5
PO eCCHOHANBHON IEATETbHOCTH

4 | Paszoen 4. IIpogeccuonanvro- 18 2 6 9 1

NPUKIAOHas uzudeckas Kyibmypa u
cnopm

4.1 | O6mas (¢pu3mueckas v CHOPTHBHAS 9 1 3 4,5 0,5

MOJITOTOBKA CTYJICHTOB B
00pa3oBaTeILHOM IMPOIIECCEe

4.2 | ®dusnyeckas KyJbTypa U CIIOPT B 9 1 3 4,5 0,5
poQeCCUOHANBHON IEATETLHOCTH
OakajaBpa
HUTOr'o 72 8 24 36 4

Kaoicovui Pasoen npozpammvl cocmoum u3 noopasoenos u umeem CmpyKmypy:

— Jexuuu (Wi Teopetudeckuid Pazgen);

— mnpaktuueckuii Pasgen (coctout u3: mMeroauko-mpakTHueckux 3aHatuil (MII3) u yuebHo-
TPEHUPOBOYHBIX 3aHATHH (MpodeccHoHaNbHO-NpUKIagHas (u3nueckas TMOJArOTOBKA,
[I1DIT);

— koHutposbHbit Paznen (KP).

Teopemuueckuti noopasoen GOPMUPYET CUCTEMY HAYYHO-MIPAKTHUECKHUX U CTICIHUATBHBIX
3HaHUWA, HEOOXOIMMBIX JUIsi TIOHMMaHUS MHPUPOJHBIX M  COLUHUAIbHBIX  IPOIIECCOB
GbyHKIIMOHUPOBaHUS (PU3MUECKON KyJIbTyphl OOIECTBAa M JUYHOCTH, YMEHHUS HX aJalTUBHOTO
TBOPYECKOTO  HMCIOJB30BAaHUS Ul  JIMYHOCTHOTO M MPO(PECCHOHANIBHOIO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBaHUS, OPTaHU3AIMH 3JI0POBOT0 00pa3a KU3HU MPH BBINOJIHEHUN y4eOHOIM,
npoQeCCHOHATBLHON M COIMOKYIBTYPHOH NeATETBHOCTH.

Memoouxo-npaxmuueckue 3ansamus MPeLyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB U
croco0oB (hopMUpPOBaHHA Y4YEOHBIX, MPOPECCHOHATBHBIX U XKU3HCHHBIX YMEHHHA M HABBIKOB
cpenctBaMu GU3NYECKON KYIbTYPHI U CIIOPTA.

Ha meToauko-npakTuyecKux 3aHITUSX YIeseTcs BHUMaHUE:

— OCHOBHBIM ITPOOJIEMaM CIIOPTUBHOM TPEHUPOBKH;

— BIUSHHUIO (PU3MUYECKUX YNpakHeHWH Ha (opMupoBaHue MpopEeCCHOHATBHBIX KadecTB
OyIyIIero CrenuagucTa u JMYHOCTA 3aHUMAIOIErOCs;

— BO3ACHUCTBUIO CpeACTB (PM3MUECKOTO BOCIIUTAHUS Ha OCHOBHBIC (PM3HOIOTHYECKHUE CUCTEMBI U
3BEHbsI OMOPHO-/IBUTATENILHOTO ariapaTa 3aHUMAaroIIerocs;

— BOIIpOCAaM TPOBEJCHUS COPEBHOBaHWU (TIpaBWia COPEBHOBAHMM, CHCTEMa PO3BITPHIIICH,
orpeesnenue nodeaurenei, 000pya0BaHNE U HHBEHTAPh).

IIpogeccuonanvro-npuxnaonas — noo2omoska TPOBOTUTCA C  y4eToM  Oymymiei
npo¢eCCUOHATBLHOMN 1eATEIbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upyloTcs Ha  IIUPOKOM  HCIIOJIb30BAHHUH
TEOPETUYECKUX 3HAHMN W METOIUYECKHUX YMEHHUH, Ha NPUMEHEHHH pa3zHOOOpa3HBIX CPEICTB
(U3UYECKOM KYIBTYPbI, CIIOPTUBHOMN U IPO(HECCHOHATBHO-TIPUKIATHON (PU3HMUECKOM TOATOTOBKH
CTYJICHTOB.

Koumponvnwiii noopasoen. KpurepueMm yCHENIHOCTH OCBOCHHS YUe€OHOTO MaTepuasa
SIBJIIETCS OLICHKA IIPENOAABATENsl, YUUTHIBAIOIAS PeYiaAPHOCHb NOCEU,eHUA 00A3amenbHbIX
yueonvlx 3auAmuil, 3HAHUN TEOPETHYECKOro paszjena MporpaMMbl M BBIIOJIHEHHE
YCTAHOBJICHHBIX HA JAHHBIA CEMECTP KOHTPOJIbHBIX TECTOB 001l (hr3ndecKoi U TEOpPETUIECKOM
MOATOTOBKU JUISl OTHEJbHBIX TPYII Pa3IMYHOW CHOPTUBHOW HampasieHHOcTH. KP BxoauT B
IIPAKTUYECKHUE 3aHSITHS.



4. O0beM y4eOHO#H TUCHHUIJIMHBI

Bceero CemecTpsl
. 1 4
Bunael yueGHOI paboTh 3E Ali?ﬂ. - AKaL - AKaL

q q
OO0uas Tpya0eMKOCTh IUCHUIIIUHBI 110 ) 7 1 36 1 36
y4eOHOMY IJIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexumnm (Jlek) 0,22 8 0,11 4 0,11 4
[Tpaktrueckue 3ansatus (113) 1,78 64 1089 | 32 |0,89 32
CamocrositesbHas padora (CP): — — — — — —

Bua koHTpOJISI: 3auer 3auer
Bceero Cemectpsbl
. 1 4
Bunaer yueGHOI paboThI Actp.
3E - 3E AciITp. 3E AciITp.
O0uas Tpya10eMKOCTh IUCHUIIIHHBI 110 ) 54 1 27 1 27
y4eOHOMY IJIAHY
KonTakTHas padoTa — ayiIMTOPHbIE 3aHATHS: 2 54 1 27 1 27
Jlexumu (Jlek) 0,22 6 0,11 3 0,11 3
[Tpaktrueckue 3ansatus (113) 1,78 | 48 0,89 | 24 10,89 24
CamocrositesbHas padora (CP): — — — — — —
Bujx koHTpOJIS: 3auer 3ader

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«MaremaTuka» (b1.5.05)

1. Heap aucuumIMHbl — GOPMHPOBAHUE y CTYACHTOB CHCTEMBbI OCHOBHBIX TMOHSATH,
UCIIOJIB3YEMBIX JJII MOCTPOEHUSl BAXKHEHIIMX MATEMaTUYECKHX MOJENeH, U MaTeMaTUYeCKHX
METO/IOB, UCTIOIb3YEMBIX JIJISl OTIMCAHUS PA3TMYHBIX XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB.

2.B pesyabTare wu3y4YeHHs JUCHMIUIMHBI OOY4YalOIIMiCH 1O Mporpamme
0akajaBpUAaTAa J0JIKEH:

Obaaoams cnenyromumu obuenpodeccruonanbabiMu (OITK) kommereHusMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIMILTAH B ipodeccruoHanbHoi aestensHocTr (OITK-1).

3uameo:

— OCHOBBI JuddepeHNanTbHOr0 ¢ HUHTErpajbHOrO HUCYHCIeHUus, auddepeHnanbHbIX
YPaBHEHUH;

— MAaTeMaTHYeCKHEe TEOPHUU M METObI, JISKAIIMEe B OCHOBE IOCTPOCHUS MAaTEeMaTHUYECKUX
MOJIEIIEH;

— OCHOBBI IPUMEHEHUSI MATEMaTHUYECKUX MOJIETIEH U METOJIOB.

Ymemn:

— BBIOMPATh MAaTEMATUYCCKHUE METO/bI, TPUTOAHBIC VISl PEIICHUS KOHKPETHOM 3a/1a4u;

— HCHOJIb30BAaTh MATEMAaTUYECKHWE TMOHATHSA, METOAbl M MOJEIW JI1 OMHCAHUS Pa3IUYHbBIX
MPOIIECCOB;

— BBISIBIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, JIEXKAIINE B OCHOBE KOHKPETHBIX MIPOIIECCOB;

—  HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOM 00paOOTKU JaHHBIX;

— TPUMEHATbh MaTeMaTHYE€CKUE 3HAHUS HA MEXKIUCIUILTMHAPHOM YPOBHE.

Bnaoemy:

— OCHOBaMHU (YHIAMEHTAIBHBIX MATEeMATHYECKUX TEOpUHW UM HaBBIKAMH HCIOJIb30BaHUS
MaTeMaTU4YECKOTro anmnapara.
3. Kparkoe comepxxanue Q1M CHUILTAHBI



1 CEMECTP

Bseoenue. Ilpenmer m metonbl MareMatnkd. OmNHMCcaHWE OCHOBHBIX paslelioB Kypca.
CrtpyKTypa Kypca U NpaBujia peITUHIOBOW CUCTEMBI.

Paszoen 1. Dnemenmul aneceopul.

UucnoBble MHOXECTBA, KoMILIeKCHbIe yncia. Onpenenurenu I u [ nopsnkos. Bektopsr:
OCHOBHBIC IIOHATHA, CKAJIPHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEICHHS BEKTOPOB.
AHanuTHuyeckas reoMeTpus: psMas Ha INIOCKOCTH, KpuBble 11 mopska. Matpuisl: n1edcTBUs Ha
MaTpUIlAMH, NpHUBEJIEHHE K CTyleH4YaroMy BuAy W BuAy l'aycca. Panr marpuusl. OOpatHas
matpuiia. Teopema Kponekepa-Kanennu. Pemenune cuctem JIHHEHHBIX —anredpanyecKux
ypaBHeHu. COOCTBEHHBIE YKclia U BeKTophl. KBampaTuanbie GOpMBI.

Paszoen 2. @ynuxyus oonoii nepemennotl. Ilpeden ¢hynxkyuu. Henpepvienocms ¢hynxyuu.

Oynknusa. Criocobbl 3aganus QyHKIMU. DnemeHTapHble yHKuuu. [Ipenen GyHkiuu B
touke. OpnHocTOpoHHHME Tnpernensl. I[lpemensl Ha OeckoHEYHOCTH. beckoHEYHO Maible |
0ecKOHEeuHO OoJbIIMe (PYHKIUH, UX CBOMCTBA U B3aUMOCB3b. OCHOBHBIE TEOPEMBI O MpEJeNax.
IlepBblii M BTOpOW 3aMeuarenbHble mpenensl. HempepblBHOCTH (YHKIIMM B TOYKE U Ha
npoMmexxyTke. CBoiCTBa (DYHKIIMI, HEIPEPHIBHBIX HA OTpe3Kax. To4yku pa3pbiBa GYHKIMH U UX
KIaccuukanus.

Paszoen 3. Jugpgpepenyuanvroe ucuucnenue gyuxkyuu 00HOU nepemerHoll.

[MpousBogHass GyHKIMHU, €€ TECOMETPUYECKHA M MEXaHUYECKUH CMBICI. YPaBHCHHS
KacaTenabHOM M HopMmanu. [IpaBuna nuddepenuupoBanus. Tabnuua OCHOBHBIX HMPOM3BOIHBIX.
HuddepenuupyemMocts (GYHKIMU: OINpENEIeHUE, TEOPEMBl O CBA3M HENPEPHIBHOCTH H
nuddepeHIpyeMoCcTH PYHKITUHN U € CYIIeCTBOBaHUEM MPou3BoaHOM. Iuddepennman hyHKmm:
ompenenenue, cBoiictBa. [lpomsBognas  crnoxHoil — (yHKIMH. OCHOBHBIE  TEOPEMBI
nuddepennranbroro ucuucienus: Poms, Jlarpamxka, Komm. Ipasuno Jlonurans (packpeitue
HeomnpeneneHHocTe). IlpousBogHble  BBICHIMX — HOPSAKOB. MOHOTOHHOCTH  (DYHKIIMH:
ornpezesieHue, HeOOXOIUMBbIE U JIOCTATOYHBIE YCJIOBUSA. DKCTPEMYM (QYHKIMH: ONpEIEICHUE,
HE00XOIMMbIE U JIOCTaTOYHbIE YCIOBUs. BBIMYKIOCTh, BOTHYTOCTh M TOUKU Ieperuda rpaduka
(GyHKIUM: OIpenesaeHus,, HeOOXOIUMbIE U JOCTaTOYHBIE YCIIOBUS UX cyllecTBoBaHUs. OOmias
cxeMma Hcciae10BaHus GyHKIUH, TOCTPOEHUE UX rpauKOB.

Pa3zoen 4. Humeepanvhoe ucuucienue oynkyuu 0OHoU nepemeHHol.

[lepBooOpasznast ¢ynkuus. HeompeneneHHblii MHTErpal W ero cBoiicTBa. TaGmwuia
OCHOBHBIX MHTETPasioB. MeTOIbl MHTETPUPOBAHUS: HEMIOCPEICTBEHHOE UHTETPUPOBAHUE, METOT
IOJICTAHOBKH, MHTETPUPOBAHME IO 4YacTAM, HWHTEIPUPOBAHHE palMOHAIBHBIX JpOOeid,
UHTETPUPOBAHUE  HEKOTOPBIX  HPPALMOHAIBHBIX W  TPUTOHOMETPHUYECKUX  (DYHKITHIL.
OmnpeneneHHbI UHTErpai, €ro reOMETpUYECKHil CMBICI, €ro cBoiicTBa. Teopema o cpenHeM
3nayeHnu. ®opmyna HeroToHa-JleiiOHma. 3aMeHa mepeMeHHOM 1 UHTETPUPOBAHKE 110 YaCTSIM B
OTpeIe]IEeHHOM HMHTerpaje. Boruncienue miomaaei miockux ¢Guryp u o0beMOB Tell BpallleHHs ¢
MIOMOIIIBIO ONpEZeNICHHOTO MHTerpaia. HecoOCTBEHHBIE MHTETpajbl: ONpEAETICHHs, CBOMCTBA,
METO/Ibl BBIYUCIICHUS.
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Pasoen 5. Jlughpepenyuanvroe ucuucnenue ynkyuii HeCKOIbKUX NEPEMEHHBIX.

OyHkIuM AByX u 0Oojiee NMEpEeMEHHBIX: OmpeiaeieHne, o01acTh OnpeneneHus, o0IacTh
CYILLIECTBOBAaHMsI, T€OMETpUYECKass HMHTEpIpEeTalys, JUHUA YPOBHS, W IIOBEPXHOCTH YpPOBHS.
[Ipenen ¢pynkuum B Touke. YacTHbIe MPOU3BOAHEIE (Ha puMepe GYHKIHU BYX NMEPEMEHHBIX).
Huddepenuupyemocts  QyHKUMH:  ompeAeneHue, CB3b AU GEepeHIHpyeMOCTH ¢
HENPEPBIBHOCTBI0O M C CYIIECTBOBAaHMEM YaCTHBIX NPOU3BOAHBIX. JlocTaTouHble YyCIIOBUS
mubdepenuupyemoctd  GyHkuuu.  JduddepeHuupyeMocTb CIOXKHOW  (QYHKIMH, TOJHAS
npousBonHas. Juddepenmman (QyHKOMM BYX TEPEMEHHBIX, €r0 HWHBAapPUAHTHOCTD.
Juddepenurpoanue (QyHKIUM OAHOM M ABYX IEPEMEHHBIX, 3aJaHHOM HesBHO. YacTHbIe
npou3BOIHBIE W U (dEepeHInanbl BBICIINX MOPSAAKOB. TeopemMa O paBeHCTBE CMEIIaHHBIX
OPOM3BOJHBIX (11 (YHKIOMM JBYX TIIEPEMEHHBIX). AHAIUTUYECKUN TNPU3HAK IOJHOTO
muddepennmana. [IponsBoaHas 1Mo HaMpaBJICHUIO: ONpeAeeHne, (opMya sl €€ BEIYUCICHHS.



I'paguenT u ero cBoiicTBa. OKCTpeMyMbl (YHKIMHM JIByX IE€PEMEHHBIX: OIpeIeICHus,
HEO0OXOMMOE M JOCTATOYHOE YCJIOBHSI CYIIECTBOBAHMS HKCTPEMyMa. Y CJIOBHBIM AKCTpPEMyM:
OIpEeICNIEHNE, METOJbl HAXOKJIEHUS TOUEK YCJIOBHOI'O JKCTpEMyMa (MPSMOM METOJ U METO.
MHokuTenen Jlarpanxka). HanGomnpiee 1 HauMeHblllee 3HaUeHUsT (PYHKINUU BYX MEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.

Paszoen 6. Kpamnvie unmezpanol.

JIBOMHOM HHTErpayl: OIpeIeleHUue, NeOMETPUYECKUN CMBICI, CBOWCTBA. Teopema o
CpeHEM 3HAYEHUU JBOWHOrO HWHTErpaja. BeruucieHue IBOMHOrO MHTErpaja B JIEKapTOBOM
CUCTEME KOOpAMHAT. BBIYUCIIEHME IBOWHOIO HHTErpajia B IOJSIPHOM CUCTEME KOOpPIMHAT.
Nurerpan Oiinepa - Ilyaccona. [lpunokeHus ABOMHOrO HHTETpajia: BBIYMCICHUE IUIOMIAAN
IUIOCKOU 001acTH, 00beMa HMIHHAPUIECKOTO Tea, TUIOIAAN TOBEPXHOCTH, MACChI TUTACTUHKH C
3aJIJaHHOM TUIOTHOCTBIO, KOOPAMHAT IEHTpPAa TSHKECTH IUIACTUHKH. TpOWHOW MHTErpa:
onpezaeneHue, GU3MUECKUNA U T€OMETPUIECKHII CMBICT, CBOMCTBA, TEOpEMa O CPEIHEM 3HAUYCHUU
TPOMHOTO MHTErpaia. BelunucieHne TpOMHOro MHTErpaja B JEKapTOBOM CUCTEME KOOPAWHAT, B
WIMHAPUYECKUX U chepuyeckux KoopauHatax. lIpuiokeHuss TpPOWHOrO HMHTErpana:
BbIUKCJICHHE 00beMa, Macchl Tella C 33JaHHOH MIIOTHOCTHIO, KOOPAMHAT LIEHTpa TSHKECTH Tela.

Pa3zoen 7. Kpusonunetinvle u nogepxnocmHule uHmezpabl.

KpuBonuHelWHbIE WHTErpajl MO KOOpPJAWHATaM: OIpeAcieHre, (PU3NUECKHl CMBICI,
cBoiicTBa. Brruucnenue kpuBonuHeiHOro nHTerpana. @opmyna /s BeIYMCICHUST pabOTHI MpU
NepeMENICHUN MaTepUalbHOM TOYKH B CUIIOBOM II0JIE€ BJIOJIb HEKOTOpOro mytu. @opmyna ['puna
JUIsL BBIYMCIIEHUS KPHUBOJMHEHHOIO HHTETpajia IO 3aMKHYTOMYy KOHTypy. HesaBucumoctsb
KPUBOJIMHEHHOTO MHTErpajia OT MyTH UHTETPUPOBAHUS: HEOOXOIMMOE U JOCTaTOYHOE YCJIOBHE
HE3aBUCHMOCTH, KpUTEpUN He3aBUCUMOCTHU. [loTeHInanbHoe mojie, MoTeHIaabHast QYHKIHS U
€e BBIYMCIICHME. BpIUNMCIIEHHE KPUBOJIMHEMHOINO WHTErpajga, HE 3aBUCALLIErO0 OT IIyTH
uHTerpupoBanus. [IoBepXHOCTHBIN HHTETpa: onpeencHue, GU3NIECKUN CMBICII, BBIYMCICHHUE B
JeKapToBoil cucteme koopauHat. Teopema [Maycca-Octporpaackoro. @opmyna Ctokca.
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Pa3zoen 8. Jlugpghepenyuanvrvie ypasnenus nepsoco nopsoxa.

Juddepennnanbaple  ypaBHEHHUS: ONpeleleHHe, TMOPSAOK, pelIeHHe, Teopema
CYLIECTBOBAHMS U €JMHCTBEHHOCTH perreHus. 3agada Komm. /uddepennmansapie ypaBHEHUS €
pazensomUMHCs epeMeHHbIMU. OJTHOPOHbIE ypaBHEHUS [-T0 mopsiaka: onpeeaeHue U MEeTo/
pemenus. JIuHeliHble ypaBHeHUs [-To mopsaka: onmpeneseHrue U METOJ PEIICHHs. Y paBHEHHsS
bepunynnu: ompenenenne u meron pemieHus. JuddepeHnumanbHble ypaBHEHHsS B IMOJHBIX
middepeHnranax: oOnpereNieHHe W MeToJ  pelieHus. MHTerpupyommid  MHOXKHTEINb:
ompejieieHue, CBEACHHE K YPaBHEHHIO B TMONHBIX JauddepeHnmanrax ¢  MOMOIIBIO
MHTETPUPYIOLIETO MHOXKHUTEIS.

Pazoen 9. Jlugpgpepenyuanvruvle ypasrenus 6mopoco nopsioka.

Juddepennmanpabie ypaBHEHUS BTOPOTO MOPSIKA, JOITYCKAIOIINE TTOHMKEHUE TIOPSIIKA.
Jluneitaple muddepeHInanbHble YpaBHEHUSI BTOPOTO MOPSAKA: OMpeNesieHrue, OAHOPOIHbIE U
HEOHOPOIHBIC INHEHHbIe ypaBHeHUs. CBOICTBa perneHnii. JInHeitHas He3aBHCUMOCTD (DYHKITHIA.
Omnpenenurens BpoHckoro u ero cBoictBa. TeopeMbl 0 CTPYKType OOIIMX PEHICHUN JIMHEHHBIX
OJTHOPOJHBIX W JIMHEHHBIX HEOJHOPOIHBIX AHu(depeHInanbHbIX ypaBHEHHI BTOPOTO MOPSAKA.
OyHIaMeHTallbHAs CHCTEMa pEIIeHWH JMHEWHOro OoAHOpogHOro AudQepeHnanbHOro
ypaBHEHHSI BTOPOTO nopsiaka. JIuneiinsie onHopoaHbe auddepeHnnanbabie ypaBHEHHST BTOPOTO
MOpsIZIKa C TOCTOSIHHBIMU Kod(duimeHTamMu: Meton Dilnepa AN pelIeHHus 3TUX ypaBHEHUU.
Jlunelinple HEOTHOPOAHBIE U (EepeHIInATbHBIE YPAaBHEHHUS BTOPOTO TOPSIKA C IMMOCTOSHHBIMH
KodpUIMEeHTaMHI: METOJA MOoAOOpa YaCTHOTO PELICHHUS ATOT0 YpaBHEHHUS C MPaBOl 4YaCThIO
CHEIMAJIbHOTO BUJAa MW METOJ BapuallMM IMPOU3BOJIbHBIX IMOCTOSIHHBIX. JIuHElHbIe
muddepeHIManbHble YpaBHEHUS 7-TO TOPSIKA: CBOWCTBA PEIICHUN, TEOPEMBI O CTPYKType
o0miero pemeHus. AJTOPUTM MOCTPOEHUS OOMIETO pelIeHus] JHHEHHOTO MU (depeHINaTBEHOTO
YpaBHEHHUS n-TO MOPSJIKA C TOCTOSHHBIMU KOA(PUITUESHTAMH.

Pazoen 10. Cucmemvt ougpepenyuanbrvix ypagHeHuil.



Cuctembl NUHEHHBIX Au(pdepeHInaNbHBIX YPaBHEHUI IEpPBOrO MOPs/IKA, pPELICHHE
METOAOM HCKIItoUeHHs. CUCTEMbI IMHEHHBIX IU((HepeHInaIbHBIX YPABHEHUH IEPBOrO NOPSIIKa,
METOJI BapHallMM MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JUHEHHBIX OJHOPOJIHBIX ypaBHEHUN
MEPBOTO TOPSAKA C TIOCTOSHHBIMU Kod(dunnentamu, meton Dinepa. CUCTEMBbI JTHMHEHHBIX
HEOJHOPOAHBIX AU (PepeHInaNbHBIX YPAaBHEHUH ¢ TOCTOSHHBIMU K03 punimeHTamu.

Paszoen 11. Yucnosvie u pyHkyuonaibHvie psowi.

UYucaoBble psibl: OCHOBHBIC TOHATHSA, CXOAUMOCTh psna. HeoOXoauMelii mpu3HAK
cxogumoctu psga. CBolcTBa CXOASAIIMXCS psAnoB. JlOoCTaTO4YHBIE NPU3HAKM CXOJUMOCTH
3HAKOIOJIOKUTEIBHBIX PSIAOB: MHTErpajbHbI Npu3Hak Koliu; Npu3Haku CpaBHEHUS DSIOB;
npu3Hak JlanmamOepa; paaukanbHbii npu3Hak Komm. Psaaer [{upuxie. 3Hakodepenyomuics ps;
ornpenenenue, npusHak JleOHuna. AOCOMIOTHAS U yCIOBHAs CXOAMMOCTb 3HAKONEPEMEHHBIX
psanoB. dyHkIMOHANBHBIE pAlbl. CTENEHHBIE PAIBI: ONpeneneHue, TeopemMa Abens, UHTepBal
CXOAMMOCTH, paanyc cxoauMocTH. CBolcTBa CTENEHHbIX psiioB. Paasl Telnopa u MakinopeHa:
OTIpeieJIeHne, yCIOBHS CXOAUMOCTH psafa Teitnopa k ucxoauoi Gpyukuun. Jlemma lim L' o A

n

n—»0

Vx € R . JloctaTouHbIe YCIOBUS CXOAUMOCTH psia Teitnopa. AMroputm pasnoxeHus PyHKIIMU B
psix Makiopena. OcHOBHBIE pasioxkeHns QyHkumit: €', sinx, cosx, In(1+ x), (1 +x)', arctgx

, arcsinx B psx MakiopeHna. Pasnoxkenue ¢yHkiwmii B psg Teitiopa ¢ MOMOIIBIO OCHOBHBIX
pasnoxxkenuit. [IpuMEHEHHE CTETICHHBIX PSJIOB: NMPHUOIMKEHHBIC BBIYMCICHHS, MPHOIMKEHHOES
pemienue audQepeHnanbHbIX YPaBHEHUH.

4. O0beM yueOHOH TUCIHIJIMHBI

Bceero CemecTphbl
. 1 3
Bunet yueOHO# paboThI 3E Axapn. A
Kajl. Axan. Axag.
q. 3E q. 3E q. 3E q.

O6masi Tpy10eMKOCTh

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

Konrakrnas pabora - s | 192 2 | 64 |178| 64 |1,78| 64
AYJIMTOPHbIE 3AHATHS

Jlexumu (JIek) 267 9% 1089 | 32 | 0,89 32 10,89 32

[Tpaktuueckue 3anstus (113) 2,67 96 0,89 32 0,89 32 0,89 | 32

CamocTositeabHas padora (CP): | 7,66 | 275,6 | 3,21 | 115,6 | 1,22 44 3,22 | 116

KoHrakTHas caMmocTosITeIbHAS
pabota

CaMOoCTOSITETbHOE U3yUYEHUE
pa3aenoB AUCHUILINHEI

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

3auem ¢ oueHKoii: 0,011\ 04 |0,011| 04 — — — —
JK3aMeH 2 72 — — 1 36 1 36
KonTakTHas padora —
MIPOMEKYTOYHAs aTTECTALUS 2,011 1,2 0,011 04 1 04 1 0.4
IToaroToBka K s3K3aMeHYy 71,2 — 35,6 35,6
3auer
Bua kouTpoJs: . IK3aMeH IK3aMeH
¢ OLIEHKOI
Bceero CemecTphbl
N 1 2 3
Bunet yueOHO# paboThI 3E A(E{"ljp. 3E AcTD] 3E Acp. 3E AcTp.
q. 9. q.

O6masi Tpy10eMKOCTh

15 405 5 135 4 108 6 162
AUCHMILIMHBI 10 Y4eOHOMY IJIAHY

Konrakruast pagora — 5 | 144 | 2 | 48 | 1,78 | 48 |1,78| 48
AYAUTOPHLIC 3AHATHS:

Jlexumu (JIek) 267 72 1089 | 24 | 0,89 24 10,89 ] 24




IIpooondicenue mabdauyol

[Tpaktrueckue 3ansatus (113) 2,67 72 1089 | 24 | 0,89 24 10,89 | 24
CamocrositesbHas padora (CP): | 7,66 | 206,7 | 3,21 | 86,7 | 1,22 33 3,22 | 87
KoHTakTHas caMOCTOsTeIbHAS
pabota L IR
CamocTosTenbHoe H3yUeHue 7,66 | 206,7 | 3,21 | 86,7 | 122 | 33 |[322]| 87
PasacjiOoB AUCHUIIIIMHBI
3auem ¢ oyeHKoii: 0011 03 |0,011| 0,3 — — — —
JK3aMeH 2 54 — — 1 27 1 27
Konrakrnas pabora —
MIPOMEXKYTOYHAs aTTECTALUS 2,01 0.9 0,011 0.3 1 0.3 1 0.3
[ToaroroBka K 3K3aMeHy 53,4 — 26,7 26,7
3auer
Bun koHTpOJIS: . JK3amMeH JK3amMeH
C OIIEHKOH

AHHOTanus padoyeil NPorpaMMbl AU CUHUIIIMHBI
«Undopmatuka» (b1.5.06)

1. Ile.m, AUCHUIIIMHBI — an/I06peTeHne CTyACHTaMU 0a30BBIX 3HAHHUH O COBPCMCHHBIX

HH(bOpMaHI/IOHHBIX TCXHOJIOTHAX, a TaKXKEC YMGHI/Ifl U TPAKTUYCCKUX HABBIKOB B obnactu
HH(bOpMaTHKH, HCIOJIB3YCMBIX ITPHU PCIICHUHN HAYYHBIX U ITPAKTUYCCKUX BBIYHUCIIUTCIIbHBIX 3a/1aY.

2.B pe3yljbTaTe H3YyYCHUHA  NUCHUIIJIMHBI Oﬁy‘lalOHII/IﬁCH mo nporpamMmme

0akajlaBpuaTa J0JIKEH:

Obnaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHIUAMU:
BJIaJICHUEM TOHMMAaHHUS CYIIHOCTH M 3HA4Y€HUs MHGPOpPMAIMU B Pa3BUTUH COBPEMEHHOIO
MH(POPMALIMOHHOTO OOIECTBA, OCO3HAHUS OMACHOCTU M YIpO3bl, BO3HUKAIOUIMX B 3TOM
mporecce, CIIOCOOHOCTBIO  COOJIIOJATh  OCHOBHBIE  TpeOOBaHUS  MH(DOPMAIMOHHOU
0€30IacHOCTH, B TOM YHCII€ 3AIIUTHI TocyaapcTBeHHO TaitHbl (OI1K—4);

BJaJICHUEM OCHOBHBIMM METOJAaMHM, CIIOCOOAMHM M CPEACTBAMU TOIYYEHHUS, XPaHCHMS,
nepepadoTku WHPOPMAIMU, HABBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIPABICHUS
uHpopmanueit (OITK-S5).

3uame:
CBOWCTBa HH(OPMAIINH, CTIOCOOBI €€ XpaHeHHS U 00pabOTKH;
CTPYKTYPY, IPUHIIUIIBI PaOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;
TOTOJIOTHIO ¥ ADXUTEKTYPY BBIYHCIUTEIIBHBIX CETEH;
IIPUHIIMIIBI aIPECALIMH MTOJIB30BATENCH, KOMIIBIOTEPOB U PECYPCOB B ceTu MHTepHeT;
pa3nuyath u paciinpoBsiBath [P — anpec, 1oMEeHHOE UM KOMITBIOTEPA;
a TaKKe BIAJAECTh HABBIKAMU CAMOCTOSITEJILHOTO pEIIEHHs 3aJad Ha KOMIIBIOTEpE,
BKJTIOYAFOIIME TIOCTAHOBKY 33]1a4H, pa3pabOTKy aJrTOPUTMa U OLIEHKY €ro 3(PPEKTUBHOCTH;
CTPYKTYpPY, IPUHIMIIBI pabOThI U OCHOBHBIE BO3MOKHOCTH DBM;
OCHOBHBIE THUIIBI aJITOPUTMOB, SI3bIKU IIPOTPAMMUPOBAHUS;
CTaHJapTHBIE IPOrpaMMHbIE 0OecIedeHns CBOeH Npo(ecCHOHANBHOM NesITeIbHOCTH;
AJITOPUTMBI PELICHUS HEJTMHEUHBIX YPABHEHUM;
aJITOPUTMBI OZTHOMEPHOHN ONTUMU3ALINN;

Ymemy:
NMcaTh U OTJIAXKUBATh NporpamMmel Ha VBA 1o pa3zpaboTaHHBIM aJIrOpUTMaM;
MIPUMEHSITh METO/Ibl MATEMATUYECKOM CTATUCTUKU JJISl PELICHUS] KOHKPETHBIX 3a/1a4;
UCIOJIb30BaTh MAKEThI MPUKIAIHBIX IPOrPaMM IpHU AajJbHENUIIEM 00y4YE€HUH U TPAKTUYECKON
NESTEIILHOCTH.

Bnadems:

HABBIKAMHU CaMOCTOSTEIBHOIO PELICHMs 3aJa4 Ha KOMIIBIOTEPE, BKIIOYAIOIINE TOCTAaHOBKY
3ajauu, pa3paboTKy aJropuTMa M OLEHKY ero 3(()EeKTUBHOCTH METOJaMU MaTeMaTHYeCKOU




CTaTUCTHUKH U1 00pabOTKU SKCIIEPUMEHTA;
— METOJaMH pealu3aly aIrOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTtkoe coaep:xanue TUCUHMILIHHBI

Bseoenue. Ilpenmet n Hayka nHpopmaTuka. Kpatkue ucropuueckue cBeieHus. 3a1auu 1
MECTO Kypca B IOJTrOTOBKE OakaaBpa

Paszoen 1. Apxumexmypa komnvlomepos u KOMnbIOmMepHbiX cemell

1.1. UcTopust pa3BUTHS BBIYUCIUTEIBHOW TEXHUKUM W TEPCOHAIBHBIX KOMIIBIOTEPOB.
Kpatkas uctopust pa3BUTUSl BBIYMCIUTEIBHON TEXHUKU M NEPCOHAIBHBIX KommbroTepoB (IIK).
Beruucnurensnas mammaa @on-Helimana n mammna Teropunra. Pazpabotkun Hopbepra Bunepa.

1.2. Apxurektypa IIK, annaparusie cpeactsa IIK. Mcnonp3yemble CUCTEMBI CUUCIIEHMS,
3JIeMEeHThl MaTeMaTudeckor joruku. Ilepconambnbie kommbioTephl (ITK) M MX BO3MOXKHOCTH.
@®ynknuoHanbHas cxema [1K, mMarucrpanbHO-MOLYJIBHBIM NPUHLKI NOCTPOEHUS. AmNmapaTHbIE
cpeactsa I1K: Mukpomponeccop, onepaTuBHas M K311 MaMATh, BHEIIHAA MaMATh, LIMHBI ajpeca,
KOMaHJ U JaHHBIX, TAKTOBBIA reHepatop. [IpuHIMI OTKpHITON apxuTekTypsl. [lepudepuiinsie
yctporictBa IIK: kmaBuarypa, Mbllllb, MOHUTOpP, NMpUHTEp U Ap. OCOOEHHOCTH MPEICTABICHUS
JTAHHBIX Ha MAIIMHHOM ypoBHe. [IpenmyiiecTBa nudpoBoro npeacTaBieHus HHGOpMAIK TIEpes
aHAJIOTOBBIM IIPEJCTABJICHUEM: BBICOKOE KAdyeCTBO 3alUCH U OTOOpakeHus HHGOpMaIuH,
IPOCTOTa M HAJEXKHOCTh TyOnupoBaHus (KOMMPOBaHUS) MHPOpMaLuU Oe3 MOTEepU KauecTBa.
Cuctembl cuncieHus (AecATUYHAsi, JBOMYHAs, BOCBMEpPHUYHasl, IIECTHAAATepUyuHas), IpaBuia
nepeBosia M3 OJHOM cucTteMbl B Apyryto. CrocoObl BBHIYMCICHHS KOJIMYECTBA HH(OpMAIUH.
DJeMeHThl MaTEMaTHYECKOM JIOTMKH: OCHOBHBIE JIOTHYECKHE ONepaluu U (pOPMYJIbl, TOTHYECKHE
ocHOBBI paboTs [TK

1.3. KomnbroTepHBIE CETH: TOTIOJIOTHUU CETEH, X XapaKTepUCTUKU. KOMIbIOTEpHBIE CETH.
Tononorun ceteil: 3Be3AHasl, IIMHHAsA, KoJybleBasd. CeTH 3aKpbITOrO THUNA: JIOKAIbHBIE U
pacnpeniesieHHble  CeTH, KOpIopaTuBHbIE ceTH. [IporpaMMHO-TeXHMUYECKOe oOecreueHue:
OllEepallMOHHAsl CHCTEMa, aJalTephl, JApaiBepsl, ; MPOTOKOJIBI ( OCOObIe S3BIKH, Ha KOTOPBIX
obmeHuBarTCs MH(poOpManuei KoMmbrOTeEpsl B cetn, Hampumep, TCP, TCP/IP, UDP).
I'moGanbueie cetn pasnuunoro macmrada (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxknoctu cetn MHTEpHET. DnekTpoHHas moura. JlocTyn K MHGOOPMAIMOHHBIM PECypCaM.
Cucrema TenekoHpepeHIUNA. Apecalysi U IpOTOKOJIbI B IHTEepHeT.

1.4. MynbTUMeIMa — OUAJIOTOBas KOMIIBIOTEPHAsl CHUCTEMa, OOecTieuMBaroniasi CHHTE3
TEKCTa, TpaduKu, 3ByKa, peuyd M BHICO. YCTPOHCTBa MysbTUMenua. TpeOoBaHUs K
MYJbTUMEIUMHBIM CPEICTBAM KOMIIBIOTEPOB. PacliupeHHble BO3MOXHOCTH 00palbOTKH,
npeoOpa3oBaHusi, CHUHTe3a HMHPOpManuu (KOMIbIOTEpHAs  aHUMAlMs, Moaudukanus
n300paKeHU, TpexmepHas Tpaduka). MynapTuMenuiiHble mporpaMmbl.  [IporpamMmbl
pelaKkTUpOBaHMs, MOHTaka 3ByKa M BHUAEO. Buieo-pemaktopbl, Momayian crerdddexros,
MOHTQXHBIC CTYAMH. DJICKTPOHHBIC MPE3CHTAIMH (OCHOBHBIE BO3MOXHOCTH MS PowerPoint),
3TaIlbl CO3/1aHUS NMPE3ECHTALUHN, CTPYKTYypa MPe3eHTalUil 1 0COOEHHOCTH paboTHI C PETAKTOPOM.

Pasoen 2. [Ipoepammnoe obecneuenue

2.1. CTpyKTypa OIEpalMOHHBIX CHCTEM, MaKeThl MPUKIAAHBIX Hporpamm, Microsoft
Office. Knaccudukanus nporpaMMHbIX cpenctB. CUCTEMHOE W TPHUKIAAHOE MPOTPAMMHOE
obecnieuenue [1K. O630p oneparmonssix cucteM (OC). [punnunst coznanus u coctaB OC: apo,
untepdeiic, npaiBepel. Kpatkas xapakrepuctuka WINDOWS, MoaynapHBI NPUHIUIT
noctpoerus. Cpena WINDOWS: okHa, ux s5eMeHTbl, paboTa B MHOTOOKOHHOM pexume. Pabota
¢ oovexramun WINDOWS. fprabikn u pabora ¢ Humu. [lanku: co3maHue, eperMMEHOBAHHUE;
KOMMPOBAaHUE U MEpeMeIIeHre 00bEKTOB (ITaoK U sPJBIKOB), yaaneHue oobekToB. Kop3uHa u ee
Ha3Ha4YCHHE.

2.2. TekctoBslii penakrop WORD, penakTopsl MaTeMaTHYECKUX M XUMHUUECKUX (POPMYIL.
OcCHOBBI HUCHOJIB30BaHUSI IpOrpaMM oOLIero Ha3HaueHus (KpaTkuii 0030p) Ha mpuMepax
TeKkcToBOro penaktopa WORD, penakTopoB MaTeMaTH4YeCKHX M XHMHYECKHUX (OpMyI.
TekcroBblii penakrop WORD: BBOJ M penakTHUpoBaHHE TEKCT, KONMPOBAHHUE U MEpPEMEIICHUE
00BEKTOB, paboTa ¢ TabnuuaMu, GopMaTUPOBAHUE CUMBOJIOB U ab3aleB, KonmupoBaHue popmara,



0COOEHHOCTH CO3/1aHUSl CCBUIOK, oryiaBieHuid. Co3gaHue JOKYMEHTOB pasiIU4YHBIX (opm
(cTaHmapTHRIX M HecTaHAApTHHIX). Vcmonb3oBaHME penakTopa MaTeMaTHYecKux Qopmyi B
TEKCTOBBIX JOKyMEHTaX. Penakrop xumuueckux (Gpopmysi, Ha3HaYCHHE U OCOOCHHOCTH PaOOTHI.
KonupoBanue xumMmuyeckux popmys B TEKCTOBBIE TOKYMEHTHI.

2.3. Cucrema ynpapnenusi 60azamum nanHaslx ACCESS: co3maHume mNomb30BaTENbCKUX
CYB/l, dpopmupoBanue 3ampocoB, oTdeToB U ¢dopm. MHPopManmonusie cuctembl. CHCTEMBI
ynpaBieHusi 0aHkamMu M 0a3amMH JaHHBIX. PensiuonHas Mozaenb JaHHBIX. CTpyKTypa 3aIucH,
MeToabl fgoctymna K uHpopMmanuu. OOMEeH naHHbBIMU ¢ Apyrumu npuioxeHusMu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMU U 3JIEKTPOHHBIMU Tabmuamu. Pensunonnas 6a3za nanusix ACCESS.
Coznanue u oTKpbITHE 0a3bl JaHHBIX. BBOI M peakTHpOBaHUE JAHHBIX B pexUMe TaOIUIIbI U
pexxume KOHCTpykTopa. dopMupoBaHHE 3ampocoB. 3ampochl MPOCTbIE M MHOTOTaOJIMYHBIE,
3anpockl ¢ ycnoBusiMu. Co3znanne oT4eToB U (opM. TexHOIOorus peanru3aui MpoCTEeHINX 3a1a4
cpeacrBamu CYBJI ACCESS.

2.4. Pemenve BBIYMCIUTENBHBIX 3a1a4 ¢ ucnosib3oBanueM EXCEL: o6paboTtka Tabmnuir,
NOCTpOeHHE TpaUKOB W JUarpaMM, BBIUMCIIEHHE MAaTPUUHBIX BblpakeHuil. Hasnauenue
anektpoHHbIx Tabmun (MS EXCEL). OcobGennoctu Ttabnuunoro mporeccopa EXCEL nu
UCTIOJIb30BaHUE €T0 ISl peleHUs] HHPOPMALMOHHBIX U MHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGcomtoTHas u OTHOCUTENbHast aapecarus. Pacdyer mo dopmynam.
Konuposanue ¢opmyn. Iloctpoenne rpadukoB. Pacdyer (QyHKIMOHANIBHBIX 3aBUCUMOCTEH H
nocTpoeHne rpadgudeckux n300paxkeHui ¢ ucnosb3oBanueM ctangapTHeIX QyHkiuii EXCEL u
mactepa pyHkiuii. [loctpoerne moBepxHoCTEH ¢ MCTIONIB30BAaHMEM MacTepa auarpamm. Pabora ¢
tabnuiamu. @opmatupoBanue, opopmiieHrne Tadnui. YucioBeie U MOJIb30BaTEIbCKUE POPMATHI.
CBoanbie Tabmuuel. [Toctpoenue auarpamm. PazpaboTka u peanusanus NpocTeHINX aJropuTMOB
¢ ucnois3oBaHueM Bo3mokHocTed EXCEL (HaxokaeHwe MakCUMajabHOTO (MHUHHMAJIBHOTO)
3JIEMEHTA BEKTOPA U MAaTPUIIbl, HAXOXKJCHUE CyMMBI 3JIEMEHTOB BEKTOpA U MaTPHIIbI, BEIYHCICHHE
MaTpU4HBIX BBl  paxkeHuil).CtaTuctudyeckas oO0pabOTKa IKCIIEPUMEHTAJIbHBIX JIaHHBIX,
MOCTPOCHUE JIMHUN TPEHa.

Pa3zoen 3. Aneopummst u 0cHOB8bI NPOCPAMMUPOBAHUSL.

3.1. Anroputmsbl, Tunbel anroputMmoB. [loHsTHe anroputma u ero cBoiicTBa. CrocoOb
3anMcy anropuTMoB. MoayIbHBIN NPUHIUI TOCTPOEHUS AJITOPUTMOB U IPOrPaAMM.

3.2. XapakTepHUCTUKH S3bIKOB MporpaMMupoBanus. OCHOBHBIE CTPYKTYPhI U MPUHIUIIBI
CTPYKTYPHOTO TPOTPAMMHPOBAHUS, WUIIOCTPALUs. ODBONIONUS W KIACCU(PHUKAIHSA SI3BIKOB
nporpaMMupoBanus. [IOHATHS TpaHCHSUUU, KOMIWIALUW, WHTEPIPETAllMM, WX Pa3IHuus.
OCHOBHBIE KOHCTPYKIIMH S3BIKOB NPOTPaMMHUPOBAHHA. SI3BIKH TMPOTPaMMHUPOBAHHS BBICOKOTO
ypoBHs. CTpyKTypHOE MpPOrpaMMHUPOBAaHME, €ro OCOOEHHOCTH. ba3oBble anropuTMuyeckue
KOHCTPYKUUHU (CJe0BaHUE, BETBJICHME, IMOBTOPEHHUE), MPUMEPBl UX peann3anuu TexHomaorus
O00BEKTHO-OPUEHTUPOBAHHOTO  TNPOTPAMMHUPOBAHUS;  CBOMCTBA  SI3bIKOB:  HAclieJJOBaHUE,
WHKATCYISAus, TomuMophu3M. [ToHSITHS S3BIKOB: KJIACCH B OOBEKTHI.

3.3. BeluncnurenbHble aNTOPUTMBI U TMPOTPAMMHBIC peajH3alliid Ha MpUMEpe S3bIKa
nporpammupoBanus VBA (Visual Basic for Applications) mis o6pabotku nadopmarm [pomecc
pellieHus 3a/1a4 Ha KoMIbloTepax. [IpuHIUIBI mporpaMMHUpoBaHus Ha s3bike VBA: OCHOBHBIE
OTIepaTOPHI S3bIKA, MPoLEAYPHl B QyHKIMH. PazpaboTka n peanu3anys NpOCTEHIINX aJrOPUTMOB
o0paboTku wuHpopmanmu (pemieHne 3aaad ¢ OJHOMEPHBIM M MHOTOMEPHBIM O00BEMOM
uHpopManum). YncieHHbIe METOABI aHaIH3a OAHOTO HEITMHEWHOTO YpaBHEHHS: IOMCK KOpPHEMH,
pellieHre 3a7aud OJHOMEPHOM ONTHMM3AIMK (HAXO0XKICHHE TOYEK MaKCMMyMmMa U MUHHUMYMa
¢yHkun). Metoabl CTaTUCTUUECKOH OOpabOTKH pe3yJbTaTOB M3MEPEHHM OJHON BETUYMHBIL:
BBIUHCJICHHE TOYEUHBIX (CpPEIHEro, TUCIEPCUH, CTaHIapTa) U MHTEPBAIBLHBIX OLICHOK CIy4YailHOU
BEJINYHHEI.

Pazoen 4. 3awuma ungpopmayuu

4.1. ATTOpUTMBI 3aIIUTHl WH()OPMAIIMU: METOJIBI 3alIUThI, KOMIBIOTEPHBIE BHPYCHI U
o6oppba c¢ Humu. [loHsTHe O0e€30MacHOCTH KOMMBIOTEPHONH HMHQPOPMAIUU: HAIEKHOCTH
KOMIIBIOTEPA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT BHECEHUS W3MEHEHMH HEYIOJIHOMOYEHHBIMU



JUIAMHU, COXpaHEHUE TallHbI IEPENUCKH B 3JIEKTPOHHOM ceTu. MicToprsi BOBHUKHOBEHUS! BUPYCOB
1 aHTuBUpYycoB. CrocoObl 3apakeHus, 3alIUThl U OOpbOBI ¢ BUpycaMH. MeToabl pean3aiuu
3amuThl MHGOOPMAIIUU: TPOTPAMMHBIE, allllapaTHbIC, OPTaHU3AI[MOHHEIC.

4. O0beM yueOHOH TUCUUIJIMHBI

. B 3auerHbIX B akanmem.
Bunst yueOHOI paboTh

eIMHULIAX yacax
O0u1as TPy10€eMKOCTh IMCUMILUIUHBI M0 Y4€OHOMY IJIAHY 3 108
KonrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlaboparopusie 3ansTus (J1ad) 1,33 48
CamocrositeabHas padora (CP): 1,66 59,8
KonTakTHas camocrosiTenbHas padboTa — —
CamocTosiTeIbHOE U3YUCHHE Pa3/IeIOB JUCIUILIMHbI 1,66 59,8
3auem: 0,006 0,2
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,006 0,2

Bunx koHTpOJIS: 3auer

. B 3auernbix | B actpoHoM.
Bunst yueOHOi paboTh

eIMHULIAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,33 36
Jlaboparopusie 3ansTus (J1ad) 1,33 36
CamocrositeabHas padora (CP): 1,66 44,85
KonTakTHas camocrosiTesnpHas padoTa — —
CamocTosiTeIbHOE U3YUCHHUE Pa3/IeNIOB JUCIUILIMHbI 1,66 44,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKyTOUHASI ATTECTAIIHS 0,006 0,15

Bua konTpoJs: 3auer

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«®uzuka» (b1.B7)

1. leas AMcOMIVIMHBI — IPUOOpPETEHUE CTYACHTAMU 3HAHUN IO OCHOBHBIM pasjieiam

(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCLUIUINHAX.

2. B pe3yabTare u3yYeHHs] JUCHMIVIMHBI OOydalouIuiics 1O MporpaMmme
0akajlaBpuaTa J0JIKEH:
Obnaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHIUAMU:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCHUILTUH B ipodeccuonanbHon AestensHoctu (OITK-1);

— TOTOBHOCTbIO HCHOJb30BAaTh 3HAHHUA O COBPEMEHHOM (u3Myeckol KapTHHE MHpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUHM BEHIECTBA /IS TOHUMAaHUS
OKpYy’KaroIliero Mupa u ssiaeHuit npupoas! (OI1IK-2);

3uame:

— (usuueckue OCHOBBI MEXaHHUKH, PU3UKU KOJIEOAHMIA M BOJH, HJIIEKTPHUYECTBA M MarHeTH3Ma,
AJIEKTPOAMHAMUKH, CTATUCTUYECKON (PU3UKHU U TEPMOTUHAMUKH, KBAaHTOBOH (pU3HKH;

— cMbIcn  (YHIAMEHTAIbHBIX (U3MYECKUX 3aKOHOB, INPUHIMIIOB U TOCTYJAaToOB; UX
(OpMyYIMPOBKH U IT'PaHULIbI TPUMEHUMOCTH;

— CBA3b UIMPOKOrO Kpyra (u3nueckux sBIEHUH ¢ (yHIaMEHTAIbHBIMH HPUHLIUIAMU H
3aKOHaMH (PU3HKH;

— OCHOBHBIEC METO/bI PEIICHUS 3a/1a4 10 OMMCAHUIO (PU3UUECKUX SIBICHUA;

— MeTOoJbI 00pPadOTKH PE3yIbTAaTOB (PU3UIECKOTO IKCIIEPHMEHTA.

Ymemu:
— TPUMEHATh TEOPETHUECKUE 3HAHMS M SKCIEPUMEHTAJIbHbIE METOJIbl HCCIEAOBAaHMS IpU



perneHnH nmpopecCHOHATBHBIX 331a4;

— TPOBOJAUTH PACYETHI, OCYLIECTBIATh aHAJIM3 M HA OCHOBE 3TOrO JieNaTh OOOCHOBaHHBIC
BBIBO/IBI;

— aHaAJM3HUPOBATh PE3yJbTaThl HAONIONEHUN U SKCIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKY;

— OIpeAeNnsaTh XapakTep (U3MYECKUX MPOIECCOB IO KOMIUIEKCY AKCIEPUMEHTAIbHOU
nH(pOpMaIIUY TIPU TOMOIIH TPaPUKOB, TAOIUIl U YpaBHEHU;

— TPEeACTaBIATh OOpabOTaHHYIO JKCHEPUMEHTATbHYI0O U TEOPETHYECKYI0 HWH(GOpMAalUI0 B
YCTHOM U MHCbMEHHOM (popMe, B TOM YHCIIE C UCIIOJIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUM.

Bnaoemy:

— HaBbIKaMH pabOTHI C MHUPOKUM KPYroM (QPH3NUECKUX MPUOOPOB U 000PYAOBAHHS,

— HaBbIKaMH 00OCHOBAHHS CBOUX CYXJICHUU U BbIOOpa METOa UCCIEAOBAHNUS.

3. KpaTkoe comepxxanue Q1M CHUITHHBI

Pazoen 1. Qusuueckue 0CHOBbI MEXAHUKU.

1.1. Ipenmer  ¢usuku. Meronsl (U3UYECKOTO HCCICNOBAHMA: OIBIT, TUIIOTE3A,
J3KcnepuMmeHT, Teopus. IIpenmer kuHemaruku. IlepemerieHue, CKOpPOCTb, YCKOPEHHE.
Kunemarnueckue XxapakTEpUCTUKH BPAIIATEIbHOTO JBUKECHMSL.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHUPHOIO TATOTEHUA. 3aKOH BCEMHPHOTO TATOTEHHS.
JIBrm>keHue Tena nepeMeHHor Maccol. Y paBHeHus Meniepckoro. @opmyna L{noakoBckoro.

1.3. Yopyruii u Heynpyruid yaapel mapoB. MOMEHT MHEpPIUU MaTepUaTIbHOM TOYKH M
TBEPAOTIO Tea.

1.4. Kunematuka TapMoHWYeCKHX KkoyieOanuid. JuddepeHmuanprHoe ypaBHEHHE
rapMOHUYECKHUX Kosnebanuil. [IoHATHE 0 3aTyXaloMMX U BBIHYXIECHHBIX KoJeOaHusx. BomHoBoe
JIBUKEHHE. BOTHBI MPOAOIBHBIE U MONIEPEYHBIE.

Pasoen 2. Ocnoswl monexynsapnot usuxu.

2.1. DnmeMeHTbl TepPMOJAWMHAMUKH U  (Pu3nyeckod KWHETUKH. VjneanpHBIA  Tas3.
Pacnpenenenne bonbimana u ero obmedusndeckuii cMpici. PeanbHblil ra3. YpasHenue Ban-aep-
Baansca.

2.2. TepmonuHamMuyeckuii mMeron B ¢usuke. PaBHOBecHble cocrosHus. Hauana
TEPMOJANHAMUKH. [{UKIIBI. DHTPONHMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SInenune nepenoca. Jquddysus. 3akon ®Puka. TemmonpoBonHocTs. 3akoH Dypbe.
BuyTtpennee tpenue (Bsi3kocTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbILL 21eKMPULeCcKuil mox.

3.1. 3axkon Kymona. Teopema Octporpanckoro-I'aycca. Hunonb. JudaekTpuku B
3JIEKTPOCTATHUECKOM TOJIE.

Pa3zoen 4. Dnexmpomacnemusm.

4.1. 3akon Amnepa. 3akoH bruo-Casapa-Jlamiaca. Cuna Jlopenna.

4.2. MarneTuku. DneKTpoMarHuTHas MHAyKUUsA. Y paBHeHHe MakcBeia.

Paszoen 5. Onmuxa.

5.1. UnTepdepentus BonH. Judpakuus BonH. [Tomspuzaius BOJIH.

5.2. TennoBoe uznyuenue. 3akoH Kupxroga. ['unoresa [Inanka. KBantoBoe 00bsicHeHuE
TEIUIOBOTO M3nydeHus. Dpdekt KommnToHa.

5.3. Snepnas monens atoma. Iloctynarsl bopa. Atom Bogopoaa no bopy.

Pa3zoen 6. Dnemenmol k6anmosoul uzuxu.

6.1. 'unore3a ne bpoiina. BonHoBoe ypaBHenue IlpeannHrepa nis CTalMOHApPHBIX
cocrosiHuil. OnpiTel HlTepHa-I'epnaxa.

6.2. MHoroanexktponHsiii atom. Oddekr 3eemana. Ilpunmun Ilaynmu. KsantoBble
craTuctTudeckue pacnpenenenus boze-Ditnmreitna u @epmu-lupaka. oHonsl. 3akonsl Jledas u
OWHIITENWHA.



4. O0beM y4eOHO#H TUCHHUIJIMHBI

Bceero CemecTpsl
. 2 3
Bunbr yueGHOM paboThI Axap,.
3E q 3E Ali?ﬂ. 3E Ali?ﬂ.

OO0uas Tpya0eMKOCTh IUCHUIIIUHBI 110 10 360 4 144 6 216
y4eOHOMY IJIAHY

KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 4 128 1 48 2 80
Jlexumnm (Jlek) 1,33 48 0,44 16 0,89 32
[Tpaktrueckue 3ansatus (113) 1,33 48 0,44 16 | 0,89 32
Jlaboparopusie 3ansaTus (J1ad) 0,89 | 32 ]044 16 | 044 16
CamocrositesqbHasi padora (CP): 444 | 160 | 1,67 60 2,78 | 100

KoHTakTHasi caMmocTosTeNIbHAsL paboTa — — — — — _
CaMOCTOSTENbHOE U3YUEHUE PA3IENIOB 444 | 160 | 1.67 | 60 | 278 | 100

JUCITUTLINHBI
IK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — mpoMeKyToIHast 0.8 0.4 0.4
aTTecTaums 2 1 1
IToaroToBka K ’K3aMEeHY 71,2 35,6 35,6
Bujx koHTpOJIA: JK3aMeH IK3aMeH
Bcero CemecTphbl
Bunast yueOHoii paboTh 3K A(;Tp. 3E 1 AcTp, 3E 2 AcTp,
q q

Oo6masi Tpy10eMKOCTh JUCHMILUIHHBI 110 10 270 4 108 6 162
Y4eOHOMY ILIaHY
KonTrakTHasi pad0oTa — ayAUTOPHbIE 3aHATHS: 4 96 1 36 2 60
Jlextmu (Jlek) 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3anstus (113) 1,33 36 | 0,44 12 10,89 24
JlabGopaTopHsie 3ansatus (J1ab) 0,89 | 24 | 044 12 1044 12
CamocrositesbHas padora (CP): 4,44 | 120 | 1,67 45 2,78 75

KoHTakTHasg camocTosTeNLHAs pa60Ta — — — — - -
CaMOCTOSTEIIbHOC HN3YUYCHUC pa3aCIOB 4’44 120 1,67 45 2’78 75

TUCIHAIIINHBI
9K3aMeH 2 54 1 27 1 27
KonraxTHasg pabora — mpoMeEXyTOUHAS
P POMEAY 0,6 0,3 0,3
aTTecTalus 2 1 1
[ToaroToBka K sK3aMeHy 53,4 26,7 26,7
Bua koHTpOJISI: DK3aMeH IK3aMeH
AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Oo0masn n Heopranndeckas xumus» (b1.68)
1. Henp AMCUMIUIMHBI — TIPUOOPETEHHWE 3HAHWUM W KOMIIETEHIWH, (popMupoBaHUE

COBPEMCHHBIX MPEJICTABICHUI B 00JIaCTH TEOPETUUECCKUX OCHOB XUMHUH U XUMHUH JICMEHTOB.
2. B pe3yabTraTe wu3yYeHHs AUCHUILUIMHBI O0yYaWIIUWIiCA 1O mMporpamme
0akajaBpUAaTAa J0JIKEH:
Obnaoams crienyromumu obmenpodeccruonanbapiMu (OITK) koMmmeTeHITUIMU:
— CHOCOOHOCTHIO W TOTOBHOCTBIO HWCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILTUH B ipodeccruonanbHo AestensHoctu (OITK-1);
— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BEILECTBA, MPHUPOJIE XUMUYCCKON CBSI3U B
Pa3IMYHBIX KJIaccaxX XUMHUYCCKHX COCAMHCHHN Il TMOHUMAaHHS CBOWCTB MaTEpHAJIOB W



MEeXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIINX B OKpykaromeM mupe (OI1K-3).

3Hame:

— DJIEKTPOHHOE CTPOCHHE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUHM XUMHUYECKON CBSI3M B COCAMHEHUSX PA3HBIX THUIIOB, CTPOCHHME BEILECTBA B
KOHJICHCUPOBaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTHM NPOTEKAaHUS XHUMHUYECKHX IPOLECCOB M XapaKTEPUCTUKU
PAaBHOBECHOI'O COCTOSIHUS;

— METOJbl OIIMCAHUsI XUMUYECKHUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB,

— CTPOEHME U CBOMCTBA KOOPAUHALIMOHHBIX COETMHEHUIA;

— TIOJy4Y€HHUE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPraHUYECKHUX BEIIECTB.

Ymemy:

— BBIIOJHATH OCHOBHBIE XUMHUYECKHE ONEPALMH, ONPEACNATh TEPMOJUHAMUYECKHE
XapaKTEPUCTUKUA XUMUYECKUX PEAKLUN U PAaBHOBECHBIE KOHIIEHTPAIIMHU BEIIECTB;

— HCHOJb30BaTh OCHOBHBIE XMMHUYECKHUE 3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHBIE TAHHBIE
IUIS pelieHus: Ipo(hecCHOHANBHBIX 3a/a4;

— TPOTHO3UPOBATH BIUSHUE PAa3UYHBIX (DAKTOPOB HAa pPaBHOBECHE B XMMHUYECKUX PEAKIIHAX.

Bnaoemy:

— TEOPETHMYECKHMHU METOJaMH OIMCAaHUS CBOWCTB IMPOCTBIX M CIOKHBIX BEIIECTB Ha OCHOBE
3JIEKTPOHHOI'O CTPOEHUSI UX aTOMOB M MOJIOKEHHS B MEPUOJIUYECKON CHCTEME XUMHUYECKUX
3JIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pa0bOThI B XUMUYECKOU Jaboparopuu

— DKCHEPHUMEHTAJbHBIMU METOJIaMU ONPEJECIICHNs HEKOTOPBIX (PU3UKO-XUMUYECKUX CBOWCTB
HEOPraHUYECKUX COCIUHEHUN.

3. Kpartkoe cogep:xanue JUCUMILIIHHBI

Paszoen 1. Ilpunyunvt xumuu

1.1. Ctpoenue aroma.

BonHOBBIE CBOMCTBa MaTepHalIbHBIX 00BEKTOB. YpaBHeHHe Ae bpoiins. CooTHomeHue
HeonpeneneHHocTel ['elizenoepra. [lonsTre o kBaHTOBOW MexaHuKe U ypaBHeHuH [lIpenunrepa.

1.2. Tlepuonnyeckuii 3aKOH U IEPUONYECKAS CUCTEMA.

CoBpemenHast popMmyiarpoBKa nepuoandeckoro 3akona. Ilepumoguueckas cucrema u ee
CBSI3b CO CTPOCHHEM aTOMOB. 3alOJHEHUE DJICKTPOHHBIX CJIOEB M O000JOYEeK aTOMOB B
nepuoauyeckoit cucreme snemeHtoB [[.1. Menneneena.

1.3. OKHCIUTENBEHO-BOCCTAHOBUTEIIBHBIE MTPOLIECCHI.

Crenenu okucieHus. BaxkHelne OKMCIUTENN U BOCCTAHOBUTENU. BakHeWme cxeMbl
IIPEBPALICHMSI BEILIECTB B OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX.

1.4. Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJT

KoBaneHTHast cB3b, OCHOBHBIE IOJIOKEHHSI METO/la BAJIEHTHBIX CBs3ed. Paccmorpenue
CXEM MepeKphIBaHMs aTOMHBIX OpOuTaiei mpu oOpa3oBaHuu CBsI3el B MOJIeKyiax. [ mbpuauzanus
BOJTHOBBIX (DyHKIMH. OCHOBHBIEC MOJIOKEHHUS METoJa MOJIEKYJIpHBIX opoutaneit (MO JIKAO).
Meton [mmnecnu. OOmue cBeAeHHS O KOMIUIEKCHBIX COEIUHEHMSIX, WX CTPOCHHE.
MexxMonexysipHasi 1 BHyTPUMOJEKYJIsipHasi BOAOPOAHAs CBA3b. IOHHAs CBSI3b KakK MpeaeIbHbIMA
cily4yail KOBaJIeHTHOM cBsizu. OOIIME MpeACTaBIECHUS O MEXMOJEKYJISIPHOM B3aUMOJEHUCTBUU:
OPUEHTALIMOHHOE, HAYKIIUOHHOE, JTUCIIEPCUOHHOE B3aUMOICHCTBUSI.

1.5. TloHsiTHE O XMMHUYECKON TEPMOIUHAMUKE.

TepMoanHamMuyeckue  (YHKIMM  COCTOSHUS  (XapaKTepUCTHUecKue  (YHKIUH).
BHyTpeHHSIsI SHEprus U SHTAIBINS, UX GU3NIECKUN CMBICI. TEpPMOXUMUS U TEPMOXHUMHUYECKHUE
ypaBHeHus. 3akoH ['ecca u cneactus u3 Hero. [lonstue 06 sHTpoNUHU, aOCONIOTHASI SHTPOIUS U
CTpOCHHE BEIeCTBa. MI3MeHeHue SHTPOINHU B PA3IMYHBIX MPOIIECCAX.

1.6. IloHssTHE O XUMUYECKON KUHETUKE. XUMUYECKOE PAaBHOBECHE.

OnHocTanuifHble W CJIOXKHBIE peakuu. 3aKOoH JeHcTByromux wmacc. KoHcTaHTa CKOpOCTH

peakuuud. MONEKyISIpHOCTh M TOPAJOK peakiuuu. 3aBUCHUMOCTh CKOPOCTH peakUuu OT



TEMIIEPATypPbl; SHTAJIbIINA AKTUBALUU. | OMOTCHHBIN U T€TEPOrCHHBINA KaTaJIN3.

HctunHoe n kaxyuieecss paBHOBecus. KOHCTaHTa XMMHUYECKOrO PaBHOBECHUS. DHEPTHUA
['u66ca, ee cBsA3b C OHHTponueidl u sHTanbnuend. Duznueckuid cmbica sHepruu [ 'ubdOca.
DOHTPONMHUUHBIA ¥ SHTAIBIHUHBINA (pakTopsl mpouecca. CBsa3b AG’r ¢ KOHCTAaHTOH pPaBHOBECHS.
Cmemenne xumudeckoro pasHosecust, npuHuun Jle-Illarense — bpayHa.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax

IIponeccbl,  compoBoXkjarolMe  00pa3oBaHHWE  KHMJIKUX  MCTUHHBIX  pacTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOLMUPOBAHHBIE U HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHI.
Crenenp auccounmanuu. KoHcranta nucconumanuu. PaBHOBecne B cuUCTEME, COCTOALIEH U3
HACBILIEHHOIO PAacTBOpa MajopacTBOPHUMOIO AJIEKTPOJIMTAa M €ro KpucTauioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeAMHEHNI. PaBHOBecHe qucconnanuy BoAbl, HOHHOE MTPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTB OT Temmnepatypsl. llkana pH. ['maponus conen.

Pazoen 2. Heopeanuueckas xumus.

2.1. XuMus s-371eMEHTOB. 2.2. XUMHUSI P-3JIEMEHTOB

Bonopon — nepBblii 37€MEHT NEPUOJUYECKON CUCTEMBI, €T0 ABOWCTBEHHOE IOJIOKCHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoguveckoid CUCTEMBbl. 3aKOHOMEPHOCTH B W3MEHEHUU
JIEKTPOHHBIX KOH(UIypaluii, BEIUYUH PAJUYCOB, HJIEKTPOOTPULATEIILHOCTH M SHEPTHH
MOHM3AIMKM aTOMOB. TUIIMYHBIE CTENEHU OKUCJIEHUS. XUMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBAX OCHOBHBIX THUIOB coequHeHui. I[IpuponHbie
COEJIMHEHUS, TOJIyYeHHE U IPUMEHEHHUE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f-a1eMeHTOB.

OneMeHThl 3-12 Tpynm mNEepUOIUYECKOW CHUCTEMBl. 3aKOHOMEPHOCTH B W3MEHEHHH
JJIEKTPOHHBIX KOH(MUTYpaLUi, BETUUYNH PaJIyCOB, SJHEPIUH MOHU3ALUH, XapaKTEPHBIX CTETIEHEH
OKHUCJICHHS, KOOpPJMHAIIMOHHBIX 4Kcel aToMoB. IIpuponHble coeauHEHMs, MOJIy4YeHUE U
COIOCTaBJIeHNUE (PU3NUECKUX U XMMUYECKHX CBOMCTB MPOCTHIX BemlecTB. CTpoeHHe U CBOICTBa
OCHOBHBIX THIIOB coeAnHeHNH. OcobeHHoCTH f- 21eMeHTOB.

4. O0beM y4eOHO# TUCHHIJIMHBI

Bcero CemMecTpsl
(V) 2 3
Buel yueOHOM paboThl 3E Alfia/l 3E AKalL. 3E Axar.
q q

O0uas Tpya0eMKOCTh IUCHUIIIUHBI 110

12 432 7 252 5 180
y4eOHOMY IJIAHY

KonTakTHas padoTa — ayiIMTOPHbIE 3aHATHS: 6 224 4 128 3 96
Jlextmu (JIek) 1,78 | 64 (0,89 | 32 ]0,8 32
[Tpaktrueckue 3ansatus (113) 0,89 | 32 089 | 32 — —
Jlaboparopusie 3ansaTus (J1ad) 3,56 | 128 | 1,78 64 1,78 64
CamocrositesqbHasi padora (CP): 3,78 | 136 | 2,44 88 1,33 48

KoHTakTHas camocTosiTenpHas pabora — — — — — —
CamocrosiTenbHOE U3YUEHUE Pa3/IesioB 378 | 136 | 2.44 | 88 133 48

JHCIATLINHEL

IK3aMeH 2 72 1 36 1 36
KonrtakTHas pabora — mpomexyTodHas 0.8 0.4 0.4
aTTecTalus 2 1 1
IToaroToBka K AK3aMeHY 71,2 35,6 35,6

Bujx koHTpOJIA: JK3aMeH IK3aMeH




Bcero CemecTtpsbl

. 1 2
Bunst yueOHoii paboTh 3E A(;TP- 3E Acrp. 3F Actp.
q q

Oo6masi Tpy10eMKOCTb JUCHUILUIHHBI 110

12 | 324 7 189 5 135
Y4eOHOMY ILIaHY

KonTrakTHasi pad0oTa — ayAUTOPHbIE 3aHATHS: 6 168 4 96 3 72
Jlexmmu (JIek) 1,78 | 48 [ 089 | 24 1089 | 24
[Tpaktuueckue 3anstus (113) 0,89 | 24 1089 | 24 — 0
JlabGopaTtopHsbie 3ansatus (J1ab) 3,56 | 96 1,78 | 48 1,78 48
CamocrositesbHas padora (CP): 3,78 | 102 | 244 | 66 | 1,33 36

KoHTakTHasg camocTosTeIbLHAs pa60Ta — — — — - -
CaMOCTOSTEIIbHOC HN3YUYCHUC pa3aCIOB 3,78 102 2,44 66 1’33 36

JHACIATUIHHBI
9K3aMeH 2 54 1 27 1 27
KonTakTHas pabota — mpoMexyTodHast 0.6 0.3 0.3
aTTecTarys 2 1 1
IToaroToBka K sK3aMeHy 53,4 26,7 26,7
Bua koHTpOJISI: DK3aMeH IK3aMeH

AHHOTauus padoyeii mMporpaMMbl JUCUHUILIHHBI
«Opranunveckas xumus» (b1.59)

1. lleJb TMCHUIUIHHBI — TIPUOOPETCHHUE CTYACHTAMH 3HAHUI O CTPOCHUH OPTaHUYECKUX
COEJIMHEHU, OCHOBHBIX XUMHUYECKIX CBOMCTBAX PA3IMYHBIX KJIACCOB OPraHMYECKUX COeTMHEHUN
¥ METOJ[aX UX MOJIYYCHHUS, KaK MPOMBIIIICHHBIX, TaK U 1a00PaTOPHBIX.

2. B pe3yabrare M3y4YeHUS [JMCHUILVIMHBI oO0y4yamoluiics Mo mnporpamMmme
0akajaBpUAaTAa J0JIKEH:

Obnadams cnenyromumu oomekynbTypHbIME (OK) 1 o6menpodeccrnonansabivu (OITK)
KOMTICTCHITHSIMHU:

— CHOCOOHOCTBIO K caMOOpraHu3anuu u camoodpazoBanuto (OK-7);

— CHOCOOHOCTBIO W TOTOBHOCTHIO HWCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILTNH B ipodeccuonanbHoi AestensHoctu (OITK-1);

— TOTOBHOCTBIO HCMOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOM KapTHUHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA IS IMOHUMAaHUS
OKpYy’Karomiero Mupa u ssiaeHuii npupoas (OI1IK-2);

— TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOSHUM BEIIECTBA, MPUPOJE XMMHUYECKON CBSA3H B
Pa3IMYHBIX KJIaccaX XUMHUYCCKHX COCAMHCHHN Il TMOHWUMAaHHS CBOWCTB MaTEpHAJIOB W
MeXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAOIINX B OKpyskaromeM mupe (OI1K-3).

3namy:

—  TEOPETHYECKUE OCHOBBI CTPOCHUS U CBOMCTB PA3IMYHBIX KIIACCOB OPTAHUYECKUX COCTMHCHHMIA,

— CcrnocoObl TMOMy4YeHHs] M XHMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OPraHUYEeCcKUX
COCIMHEHM;

— OCHOBHBIC MEXaHHM3MBI TPOTEKAHUS OPTAHNUECKUX PEaKIIUH.

Ymemn:

— TPUMEHATh TEOPETHYECKHE 3HAHUS AJIs CHUHTEe3a OPraHMYECKUX COETUHEHHH pazIU4HbIX
KJIaCCOB;

— aHAJIM3HWPOBATh U MPEJICKA3BIBATH PCAKIIMOHHBIC CBOWCTBA OPTAaHMYCCKUX COCTUHCHHIA,

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COSIUHCHHIA, 3aJAHHOTO CTPOCHUSI.

Braoemw:

— OCHOBaMHU HOMEHKJIATYpHI U KJIaCCU(PUKAIMU OPTAaHUYECKUX COCTMHEHUN;

— OCHOBHBIMH TE€OPETUYECCKHMH MPEACTABICHUSIMHU B OPTAHUYECKON XUMUM;

— HaBBIKAMH 00OCHOBAHUS PAlMOHAIBHBIX CIIOCOOOB MOMyYEHHUsI OPTAHMYECKUX BEIIECTB.



3. Kparkoe comepxxanue Q1M CHUILTAHBI
Paszoen 1. Teopus xumuueckoco cmpoeHus u HacvluyerHvle yeneeo0opoovl (YB).
1.1. Teopuss XMMHUYECKOTO CTPOEHMS.

1.2. AnxaHsl.

1.3. Crepeounzomepus.

1.4. IluknoaakaHBbI.

Paszoen 2. Henacviuennwie yeneo000poobi.
2.1. AnkeHsl.

2.2. AJKUHBIL

2.3. AnkaaueHn] U ITOJIUEHEL.

Paszoen 3. Apomamuueckue coeounenus.
3.1. Teopuu apoMaTUYHOCTH.

3.2. CoenuneHus OEH30IBHOTO Psijia

4. O0beM yueOHO TUCUUIIJIMHBI

. B 3auerHbIxX B akanmem.
Bunst yueOHoI paboTh
eIMHULIAX yacax
O0wmas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
KonTrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlexmuu (JIek) 0,44 16
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesqbHas: padora (CP): 1,66 59,6
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE PAa3IeNIOB JUCIUILIMHBI 1,66 59,6
3auem ¢ oyeHkoii: 0,011 0,4
KoHTakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,4
3auer
Bua xonTpoJs: .
C OLIEHKO¥
. B 3auernbpix | B actpoHOoM.
Buner yueGHOi paboTh
eIMHULIAX yacax
OO0mas TPy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IUIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,33 36
Jlexmuu (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,66 44,7
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITEIbHOE U3YUYEHHUE Pa3/IeSIOB JUCIIUILIMHBI 1,66 447
3auem ¢ oyeHKoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3
3auer
Bua xonTpoJs: .
C OLIEHKO¥i

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«®u3znueckas xumus» (b1.6510)

1. Ileab AUCHMIUIMHBI — PACKPHITH CMBICT OCHOBHBIX 3aKOHOB, YIPABISIONIUX XOJIOM
XUMHYECKOTO TpoIlecca, MoKa3aTh 00JacTH MPUJIOKCHUS ITHX 3aKOHOB M HAY4YUTh CTYJICHTA
IPaMOTHO MIPUMEHSTH WX MPHU PEIICHUH KOHKPETHBIX TCOPSTHUUCCKUX U MPAKTUICCKIX 3a]1a4.

2.B pesyabTrare wu3y4YeHMs JUCUMIUIMHBI OOY4YaKOIIMiCA 1O MporpamMmme
0akajiaBpUAaTAa J0JIKEH:

Obaaoams cnenyromumu obenpodeccruonanbabiMu (OITK) kommereHusIMu:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX



TUCIUIUTMH B ipodeccuonanbHol aestensHoctr (OITK-1);

— TOTOBHOCTBIO HCMOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTUHE MHUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIleCcTBa Ui IMOHUMaHUS
OKpYy>Karolero Mupa u ssiaeHuil npuposs! (OIIK-2);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUSA O CTPOEHUHU BEIIECTBA, MPUPOJEC XUMUUYECKOU CBS3HU B
pPa3IMYHBIX KJIaccaX XUMHUYECKHX COCAMHEHHMH N7 TMOHUMAaHHs CBOICTB MaTepHaloB W
MeXaHHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIIKNX B OKpysxaroriem mupe (OITK-3).

3Hame:

— OCHOBHBIC 3aKOHBl (PU3MYECKOM XHWMHUH, B3aHUMOCBS3b (U3MUECKHMX H XUMHUYECKUX
XapaKTEPUCTHK MPOIIeCca;

— TyTH ONpENeNeHUs BAXHEHIINX XapaKTEPUCTUK XHUMHYECKOTO pPaBHOBECHSI (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOT'O BBIX0/1a MPOAYKTA, CTEIIEHU MPEBPAILIEHUs] HICXOIHBIX BEIIECTB) U
BIIUSTHUS Pa3INIHBIX (PAKTOPOB HA CMEIICHHE XMMHUECKOTO PABHOBECHS;

— yCJIOBHSI YCTaHOBJIEHHUS ()a30BBIX PABHOBECUH B OJIHO- 1 MHOTOKOMIIOHCHTHBIX CHCTEMax,
BO3MOXXHOCTH Pa3JIeJI€HHs CJIOKHBIX CHCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;

— TepMOJAMHAMUYECKOE OMMCAHUE CBOMCTB HI€aIbHBIX U HEUACATbHBIX PACTBOPOB, MOAXOIBI K
HAXO0X/ICHUIO MapIHalIbHBIX MOJIIPHBIX BEIMYMH KOMIIOHEHTOB PacTBOPA.

Ymemn:

— TMPUMEHATb TEOPETHUUYECKHME 3HAHUS U OKCHEPUMEHTAIbHBIE METOJbl HCCIIEIOBAHUS
(hbU3UYECKON XUMHH TPU PEIICHUH MPOodeCCHOHATBHBIX 33]1a4;

— TPOBOJUTH TEPMOJUHAMHUYECKHE PAaCUEThl, OCYIIECTBISATh aHAIN3 U Ha OCHOBE 3TOTO JeNaTh
000CHOBAHHBIE BLIBOIBL,

— TMpeACKa3biBaTh U HAXOAUTh ONTHUMAJIbHBIC YCJIOBHS MPOBEACHUS XMMUUYECKOrO Ipolecca ¢
LEJTbI0 MOTYYEHUSI MAaKCUMAJIBHO BO3MOKHOTO BBIX0JIa HHTEPECYIOIIETO MPOAYKTa;

— TPEACTaBIATH JaHHbIE J1a00paTOPHOTO HCCienoBaHUS B rpadudeckoil hopMe U Ha OCHOBE
MOJIYYEHHBIX 3aBHCHMOCTEH OMpENEeisaTh COOTBETCTBYIONIME TEPMOAMHAMUYECKUE U
KMHETUYECKUE XapaKTEPUCTUKH XUMUUYECKONH CUCTEMBI 1 XUMUYECKOTO MPOLIeCcca;

— TPOBOJUTH AHANU3 M KPUTHUECKHU OLIEHWBATH IMOJTYYCHHBIE SKCIIEPUMEHTANBLHBIC JaHHEIC,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemw:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKHX METOAO0B (PU3NYECKOM XMMHMU MAJisl PEIICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBBIKAMH OIpEJACNCHUS COCTOSHUS PaBHOBECHS U CaMOIPOM3BOJILHOTO HaIpaBIICHUS
XUMHUYECKOT0 MpoIiecca;

— TnpueMaMu OOpabOTKM TIOMYYEHHBIX OIBITHBIX TAHHBIX IJIS BBISBICHUS W YCTAHOBIICHUS
B3aMMOCBS3€Hl MEXAy TepMOJMHAMUYECKUMHU CBOMCTBAMU M (PU3MUECKUMH HapaMeTpamu
npoiiecca;

— 3HAHUSMH OCHOBHBIX 3aKOHOB (DM3MUYECKOW XUMHH IJIA COACPXKATEIbHON WHTEpIIpEeTaluu
TEPMOJUHAMHYECKHUX PacYETOB.

3. Kparkoe comepxkanue Q11 CHUNITHHBI

Paszoen 1. Xumuyeckas mepmoounamuxa

1.1. IlepBblii 3aKOH TEPMOIUHAMUKU

TepMoauHaMuyecKkue CHCTEMbl U TEPMOAMHAMHUYECKHE MapaMeTpbl. DKCTEHCUBHBIE U

MHTECHCUBHBIE CBOWCTBAa CHUCTEMBL. TepmoamHaMuueckuil mnpouecc. @YyHKIMU COCTOSAHUSA M

byHKIMN mpouecca. BHyTpeHHss 3Heprusi U SHTAJIbIUA, UX CBOMCTBA. Teruiota W paboTra Kak

dopmbl mepenaun sHepruu. PaboTta pacmmpeHus raza u monesHas pabora. DopMyTUpOBKU

NEPBOro Hayajla TEPMOAMHAMHKHU. B3anMOCBS3b TEMIOThI, pabOThl U W3MEHEHUS BHYTPEHHEU

DHEPrUH B U30XOPHOM, H300apHOM U U30TEPMUYECKOM mporeccax. TemmoéMKocTs BellecTBa —

M30XOpHAsl WM n300apHasi, MOJIsipHas, yaenbHasd. TemnnoéMKoCTh UieaabHbIX ra30B, B3aUMOCBSI3b

MouisipHbIX TerioéMkocted Cp u Cv uaeanbHOro rasza. Temno€MKOCTh TBEPHABIX BEHIECTB U

KUJKOCTEH. 3aBUCUMOCTh MOJIIPHON HM300apHON TETUIOEMKOCTH BEIIECTBA OT TeMIIEPaTypHl,



HIMIIUPHUYECKUE YPABHEHUS (CTETICHHBIE PSJIbl), X IPUMEHUMOCTh. 3aKOH KyOoB Jlebast, mpaBuio
Mrwomonra u Iltun. Cpemnsis m3zobapHas TEMJIOEMKOCTh BEIIECTBA B HMHTEpBAJIE TEMIEPATYyp.
TemneparypHas 3aBUCMMOCTb IpupaiieHus 3HTansnuu Bemectsa (Hr — Ho) npu nocrositHHOM
JaBJieHUU ¢ y9€ToM (pa3oBbIX mepexo1oB. TermmoBoi a3 dext xumuyeckoro nporecca. OCHOBHOE
cTaHgapTHoe cocrosHue. CTaHIapTHBIE OHHTAJIBIMKM OOpa3oBaHUS W CrOPAHHs BEIECTB.
[Ipumenenue 3akoHa ['‘ecca s BBIYMCICHUS TEIIOBBIX 3(PPEKTOB XUMUYECKUX U (DU3HKO-
XUMHUYECKHX TMporeccoB. CBsi3b TEIIOBBIX 3(PQPEKTOB MPH MOCTOSHHOM O0bEME U IpH
MOCTOSTHHOM JaBJICHUU. 3aBUCUMOCTbh TEIUIOBOTO 3(dexTa peakiuu oT TeMieparypsl. BeiBog u
aHanu3 ypaBHeHuss Kupxrodpa B nuddepennmansaoit gopme. MHTErpupoBaHue ypaBHEHHUS
Kupxroda.

1.2. Bropoii 3aK0H TEpMOJMHAMUKH.

CaMonpou3BoIbHBIE U HECAMOIIPOU3BOJILHBIE, 00paTHMBbIE U HEOOpAaTUMBbIE, PABHOBECHBIE
(KBa3uCTaTUUECKHE) U HEpaBHOBECHBIE Mpolecchl. PaboTra paBHOBECHOTO M HEPABHOBECHOTO
nponeccoB. POpMYJIMPOBKM BTOPOTO Hayajda TEPMOJUHAMUKH. OHTPONUSA KaK KpPUTEPUM
HaIpPaBJIEHHOCTH CaMOIIPOM3BOJIBHBIX IIPOLIECCOB U PAaBHOBECHS B M30JHMPOBAHHBIX CHUCTEMaX.
3aBUCHUMOCTh SHTPOIMH BEIIECTBA OT MaPaMETPOB COCTOSTHUS (TeMIIepaTyphbl, JaBICHHs, 00beMa).
PacueTr n3MeHeHus 3HTPONMU B Pa3IUYHBIX IPOLECCAX, CBSI3aHHBIX C U3MEHEHUEM COCTOSHUS
UJCANbHOIO Ta3a, a TaK)K€ YUCTBIX TBEPABIX WJIM KUAKUAX BeleCTB. VI3MEHeHne SHTponuH B
npolecce CMEIIEHUs] HWACANbHBIX Ta30B. V3MeHeHHe HSHTponuH TNpu (a30BBIX IEpEeXoax.
TennoBass Teopema Hepucra, mnoctynar Ilmanka (TpeThbe Hayalo TEPMOIAUHAMUKH).
Cratuctuueckass MHTEpIIPETAllMsd BTOPOro Hayaja TEPMOIAMHAMMKM, ypaBHeHue bosbimana-
[Inanka. Beraucienue aOCOMIOTHON SHTpONMHM BemiecTBa. Pacdyer W3MEHEHHsS SHTPOIUHU B
XUMHUYECKHX PEaKIMsIX MPH Pa3InHbIX TemnepaTtypax. OobeaunenHoe ypasuenue I u Il 3akonos
TepMoauHaMHUKU. DHeprus ['enbmronbia u sHeprusi ['mb0ca Kak KpuUTEpUHM HaNpaBlIE€HHOCTU
IPOIIECCOB M PABHOBECHS B 3aKPBITHIX CHCTEMaX. XapaKTepucTuueckue QyHKIMHU. 3aBUCUMOCTD
sHeprun [empMronpua u »HEeprun [uOOca OT mapaMeTpoB COCTOSHUA. TemmepaTypHas
3aBUCUMOCTH dHepruu [ ' n66ca Bemecta ¢ yuétoM ¢a3zoBbix nepexoaoB. Pox dazoBoro nepexona
(epBeIiA, BTOpoit). YpaBHerus [ mo60ca-I'enpmroibna. Pacuer n3aMeHeHUH CTaHIAPTHBIX YHEPTUI
['u66ca u ['enpMrosbiia B XMMUYECKUX PEAKIUSAX MIPH PA3TUYHBIX TEMIIEpaTypax.

CucreMbl TEPEMEHHOTO COCTaBa. XUMHYECKMM MOTEHIMAl KOMIIOHEHTa CHCTEMBI.
3aBUCHUMOCTb XUMHUYECKOTO MOTEHIMANIA OT JAaBJICHUS U TEMIIEPATyphl. Y CIOBUS PaBHOBECHS U
CaMOIIPOU3BOJILHOTO MPOTEKaHUS MPOIiecca B CUCTEMAaX IEPEMEHHOTO COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuanpHblii OanaHC XHMHYECKOH pEakIiH, CTENEHb NPEBPALICHUS, XUMHYECKas
NepeMeHHas. YpaBHEHHE HW30TEpPMbl XUMHUYecKoW peakuuu (u3otepmbl Bant-I'odda).
XHUMHYECKOE CpOJACTBO. AHaNW3 YpaBHEHHUS HU30TEPMbl JIs ONPEICIICHUs HaIlpaBJICHUS
CaMONIPOU3BOJIBHOTO  TMPOTEKAaHHUS  XUMHUYECKOM  peakUMh OT  JITAHHOTO  HCXOJHOTO
(HepaBHOBECHOI'0) cOCTOSIHUS. TepMoaMHaMUYecKass KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS U
SMIMPHUYECKUE KOHCTAaHThI XUMuieckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBszu s
peakuuu B ueanbHoi ra3oBoii cMecu. KoHCTaHThI paBHOBECHS JIIsl TOMOTE€HHBIX M T€TEPOre€HHBIX
peakuMid, HJealbHBIX M HEUACANbHBIX PpEaKIHMOHHBIX cUcTeM (Ha mnpumMepax). CmelieHue
XMMHYECKOI0 paBHOBECHUsI IpU M3MeHeHuu obmiero nasienus (T = const) u npu gobaBieHuu B
cuctemy uHeptHoro rasa (T = const, P = const).

Bnusiare TemmnepaTypsl Ha KOHCTaHTY XUMHUYECKOTO PABHOBECHSI, YPaBHEHUS N300aphl U
M30XOpbl XUMUYECKON peakuuu. BbIBOJ, aHANM3 U MHTETPUPOBAHNE HA3BaHHBIX YPABHEHUU Ha
npuMepe ypaBHEHHs n300apbl. PacueT cpeHero u HCTHHHOTO TEIIOBOTO (P QeKTa XUMHUUECKUX
peaKLMii U3 3aBUCUMOCTH TEPMOAMHAMUYECKON KOHCTAHTBI PABHOBECHS OT TeMIEpaTyphl. PacueT
KOHCTaHT PaBHOBECHSI XMMHUYECKHX PEAKIMM W3 CTaHAAPTHBIX TEPMOJAMHAMUYECKUX (DyHKUIMN
BEILECTB. BhIunclieHne KOHCTAaHT PaBHOBECHUSI XMMUYECKUX PEAKLIMM IO CIIPAaBOYHBIM JIaHHBIM O
KOHCTaHTaX paBHOBECUS peaKIMii 00pa30BaHuUsl COETUHEHUI U3 MPOCTHIX BEILECTB.

Pa3zoen 2. @azosvie pasHosecus 6 00HOKOMNOHEHMHBIX CUCEMAX

2.1. ®a3oBbie mepexonbl u (pa3oBas auarpaMMa COCTOSIHUSI JJISI OJHOKOMIIOHEHTHBIX



CUCTEM

daza, KOMIOHEHT, YHUCJIO cTerneHe cBobOoxawl. IlpaBuno ¢a3 ['mb6ca. IlpumeHenue
npaBwia (a3 ['mG6ca ans aHanmuza (a3oBBHIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMax.
Jnarpamma coCTOSIHUSI OJHOKOMITIOHEHTHOM cUCTeMbl, €€ (a3oBble MO, JUHUU U TPONHBIE
TOYKH, BBIPA)KAIOIIME COOTBETCTBEHHO OAHO(a3HOe, AByX(a3zHoe U Tpex(a3zHOe PABHOBECHS.
Hacpimennsiit map, TeMepaTrypHasi 3aBUCUMOCTb JIaBJICHUS] HAchIIeHHOro napa. Kpurnueckas
TOYKA, KPUTUYECKOE COCTOSHUE BEILECTBA, €ro 0COOEHHOCTH. BBIBON M aHANM3 ypaBHEHHS
Knaneiipona. 3aBUCMMOCTb TeMIiepaTyphl TUIaBJICHUSI OT BHEILIHETO JaBJICHUS, UHTErPUPOBaHUE
ypaBHeHusa KianelpoHa aisi paBHOBECHSI TBEPAOE TENO - XKUAKOCTb. PaBHOBecHs C ra3oBoi
dazoii, ypaBaenue Kimaneipona-Knaysuyca, BBIBOJ 1 HHTETPUPOBAHKUE YPABHEHUS IS OTTUCAHUS
JUMHANA HCTIApEeHUs W CyONUMaluu, HWCHOJb3yeMble aomymieHus. OnpeeneHue KOOpIUHAT
TPONHON TOYKH.

2.2. OnpeneneHne TepMoIMHAMUUYECKUX (PYHKIUH mpoiiecca (pa3oBoro nepexosaa

[Ipumenenne  ypaBHenus  Kianeiipona-Knmaysumyca  nmmsa pacyeta  M3MEHEHHS
TEPMOJMHAMMYECKUX (QYHKUMH 1pu (Ha30BBIX NpPEBpallCHUSIX. B3auMOCBSI3b SHTAIBIHIMA
TIJIABJICHUS, UCTTAPEHUS U BOBTOHKHU B TPOMHOM TOYKE. DMIMPUUECKOE MTpaBmiio TpyToHa.

Paszoen 3. Tepmoounamuueckas meopus pacmeopos

3.1. OcHOBBI TEPMOAMHAMUKHN PacTBOPOB. [TapinanbHbie MOTBHBIE BETUUUHBI

Knaccudukanuu pactopos. [lapunanbHble MOISIpHBIE BEIMYUHBI. YpaBHeHHs [ nbOOca-
iorema (BbIBOA U aHaiu3). MeTosl onpeneneHus NapluuaibHbIX MOJISPHBIX BEIUMYHUH (METOJ
KacaTelbHbIX M METOJX OTpe3KOoB). OTHOCUTENBbHBIE MApPLUUAIbHBIE MOJSPHBIE BEJIUYUHBI
(mapumanbHBIe MOJIIpHBbIE QYHKIIUKA CMeIeHus ). TepMonruHaMudeckue GyHKIIUA CMETIICHHUS.

3.2. TepmoauHaMUUECKOE ONHUCAHUE UICATBHBIX U HEUJIEAIBHBIX PACTBOPOB

WNneanvHbie  (COBEpIIEHHBIE) pPacTBOPBL. XHMHYECKHW TMOTEHIIMAT KOMITOHEHTA
UealbHOTO pacTBopa. TepMoauHaMudeckre (YHKUMU CMEIIEHUs Ui UICalbHBIX PACTBOPOB.
PaBHoBecue "uwpeanbHBI pacTBOp-map", 3akoH Payins, rpaduueckas WHTEpHpeTanus 3aKoHa
Payns. IlpemensHo pa3z0aBieHHbIE pacTBOpPHI, 3aKOH [eHpu. VYpaBHEHHE XUMHYECKOTO
NOTEHLMaNa JUIsl pPacTBOPUTENsl M pacTBOpPEHHOro BemlecTBa. HewpeanbHble (peanbHBIE)
PacTBOPBI, MOJOKUTENbHBIE U OTPUIIATENIbHBIE OTKIOHEHHS OT UAeaTbHOCTH (OT 3aKkoHa Payrs).
CrangapTHbIe COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs U HECUMMETPUYHAs! CUCTEMBI
cpaBHeHMs. PacueT akTMBHOCTEH U palMOHAIBHBIX KOA((UIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamMuueckue (QYHKIMM CMEIIEHHsS JJs HEuJealbHbIX pacTBOPOB.
3aBUCHUMOCTh aKTUBHOCTH U KO3 (UIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TeMIIepaTypbl U
JTaBJICHMSL.

3.3. KonnuraTuBHbIE CBOMCTBA pa30aBIEeHHBIX PACTBOPOB HEIETYYHX BEIIECTB B JIETy4YeM
pacTBopuTele

KomnnuratuHble cBOMCTBa pa30aBICHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JIETYUYUX
pacTBOpuUTENX (MOHMKEHHE JABJIEHMSI HACBHIIIEHHOTO Mapa pacTBOPUTENS HAJl PACTBOPOM IIO
CPaBHEHHMIO C UUCTHIM PACTBOPUTEIIEM, TIOBBIIIICHHE TEMIIEPATyphl Hauasia KUIMEHUS U TOHIKEHNE
TEMIEPATYPbI HayaJa OTBEpECBaHUS pacTBOpOB, OCMOTHYECKOE JTaBJICHUE).
D0ymIHOoCKOMUYeckass M KPUOCKOMHMYECKas: KOHCTAaHThl pacTBOpUTeNsA. BBIBOI ypaBHEHHS,
CBS3BIBAIOIIETO MOHMKEHHE TEMIIEpPAaTypbl Hayana OTBEPJEBAaHUS C KOHIEHTpalued pacTBOpa.
OcmMmoc, ocMOoTHYECKOE JaBjieHHe, 00paTHbI ocMoc. Vcronb30BaHne KOJIMTaTUBHBIX CBOWCTB
JUISL ONPENEJICHUS MOJIIPHOM Macchl, CTENEHU JAUCCOLMAMM WIM CTENEHH acCOlMaluu
pPacTBOPEHHOT'O BELIECTBA.

Pasoen 4. dazosvie pasnosecus 68 MHO20KOMNOHEHMHBIX CUCEMAX

4.1. PaBHOBecHE «KUAKUI PACTBOP - HACHIIICHHBIH Map» B IBYXKOMIIOHEHTHBIX CHCTEMAaX

JluarpamMmbl  «JIaBJIEHUE-COCTaB», «TEMIIEpaTypa-coCTaB)», «COCTaB Iapa-CoCTaB
KUAKOCTW» JUIsl WJCalbHBIX M HEWJealbHbIX pacTBOpoB. [IpumenHenue mpaBuna ¢a3z K
UCCIIeIOBAaHUIO AnarpamMM. 3akoHbl [ mO0ca-KoHoBanoBa. A3zeoTpomnusi, TEpPMOIWHAMHUYECKOE
yclioBUE TOYKH a3zeoTpomna. [IpaBuiio peruara. ®u3nKo-XUMHUYECKHAE OCHOBBI Pa3ENeHUs KUAKIX
cMeceil MeTo1aMU MEPETOHKHU U PEKTU(UKALINH.



4.2. PaBHOBECHE «KHIIKOCTH-TBEP0E» B IBYXKOMITOHEHTHBIX CHCTEMAaX.

Tepmuueckuii aHanW3, KPUBBIC OXJIAXKICHUS, MOCTPOCHHE TUArPaMMBI IIIABKOCTH II0
KpUBBIM oxJaxaeHus. CHCTEMBI C OrpaHMYEHHOW W HEOTPAHWYCHHOW pPacTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM cOCTOSIHHH. M3omopdu3m. Tumbl TBEpAbIX pacTBOPOB. JlmarpaMmbl
TUTABKOCTH W30MOP(GHO KPUCTATU3YIOMIMXCSA BEIMIeCTB. JlMarpaMMbl IJIaBKOCTH CHCTEM C
OTPaHUYCHHOW PACTBOPUMOCTHIO B TBEPAOM COCTOSIHMH. DBTEKTHYECKOE M TMEPUTCKTHUYECKOE
paBHOBecus. OrmnpeneneHUe COCTaBa SBTEKTUYECKON JKUAKOCTH TOCTPOCHHUEM TPEyTOJIbHUKA
Tammana. [Ipumenenue npasuna ¢a3 ['n66ca k uccinenoBannio Gha3oBbIX paBHOBECHUH.

4. O0beM yueOHO# TUCHHIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI

€AMHULIAX qacax
O01masi Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 5 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexmum (JIek) 0,89 32
[TpakTnueckue 3austus (I13) 0,89 32
CamocrositensHas padora (CP): 2,22 80
KonTakTHas camocrosiTesnibHas padoTa — —
CaMocCTOsATENIbHOE U3YUEHUE PA3AEIO0B TUCIUIIMHBI 2,22 80
JIK3aMeH 1 36
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,4
IToaroToBka K sK3aMeHY 35,6

Bua konTpoJs: JK3amMeH
N B 3auetnsix | B actpoHOM.
Bunsl yueOHoi paboThI

€IMHULIAX qacax
O01masi Tpy10eMKOCTh TUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexum (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,89 24
CamocrositensHas padora (CP): 2,22 60
KonTakTHas camocrosiTesnbHas paboTa — —
CaMocCTOsATENbHOE U3YUEHUE PA3/AEIO0B TUCIUILIMHBI 2,22 60
JIK3aMeH 1 27
KonTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,3
IToaroToBka K sK3aMeHY 26,7

Bua koHTpoOJs: JK3amMeH

AHHOTauus padoyeii mMporpaMMbl JTUCUHUILIHHBI
«Konnougnas xumusa» (b1.611)

1. llesb AUCHMILUIMHBI — O3HAKOMJICHHE CTYACHTOB C OCHOBAaMHU TEPMOJAMHAMHKHI
MOBEPXHOCTHBIX SIBICHUN, CIIOCOOAMU TMONTY4YEHHsS] M BaXKHEUIIMMH CBONCTBaAMH JTUCHEPCHBIX
CUCTEM.

2. B pe3yabrare M3y4YeHUs [JMCHUIUVIMHBI oO0y4yamumiuiics 1m0 mnporpamMmme
0akaJlaBpuaTAa J0JIKEH:

Obnadams cnenyromumu oodmenpodeccrnonanbHbiMu (OITK) xomneTeHITUAMH:

— CHOCOOHOCTHIO M TOTOBHOCTHIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIHUIUTMH B ipodeccruonanbHo aestensHoctu (OITK-1);

— TOTOBHOCTBIO HCMOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTHUHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BeEIlecTBa Ui MOHUMaHUS
OKpy>Karolero Mupa u ssiaeHuit npuposs! (OI1IK-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOSHUM BEIIECTBA, MPUPOJE XMMHUYECKON CBS3H B



pPa3IMYHBIX KJIaccax XUMHUYECKMX COEAUHEHMH NJIs NOHUMaHWs CBOICTB MaTepHalioB U
MeXaHHW3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAIIIKNX B OKpyskaroriem mupe (OTTK-3).
3namy:
MPU3HAKH O0BEKTOB KOJIJIOMAHON XUMHHU U UX KJIACCU(PHUKAIIHIO;
OCHOBHBIE TIOHSATHS M COOTHOIIEHHWS TEPMOJUHAMHUKU IOBEPXHOCTHBIX  SIBJICHUM
(TepMOAMHAMHUKA MOBEPXHOCTHOIO CJIOS; aAre3usi, CMauMBaHUE U PACTEKaHHE KMJKOCTEH;
JTUCTIIEPCHOCTh M TEPMOJUHAMUYECKHE CBOICTBA Te; acopOLMs ra30B U MapoB, acOPOLUs
U3 PacTBOPOB);
OCHOBHBIE T€OpUH (pU3HUECKON acopOLMH;
OCHOBHBIE ITPE/ICTABIIEHNS O CTPOCHUH JBOMHOIO AIEKTPUYECKOTO CII0S;
IIPUPONY IEKTPOKMHETUYECKOTO MOTEHIINAIIA;
OCHOBHBIE JIEKTPOKNHETUYECKHE SIBJICHUS;
yCIJIOBUSI IPUMEHUMOCTH 3aKoHa CTOKca;
3aKoH DWHIITEHa — CMOJIyXOBCKOI'0, THIICOMETpUUECKOE ypaBHeHue Jlamnaca;
MIPUPOSY CEAUMEHTALMOHHON U arperaTUBHON yCTOWYUBOCTH;
OCHOBHBIE CBOIcTBa pacTBOpOB [TAB Kak THODUIEHBIX CHCTEM;
OCHOBHBIE TTONIOXKeHUs Teopun [JJIDO;
IPUYMHBI M OCOOEHHOCTH OBICTPOM M MENJIEHHOM KOaryisiliid, KOHLIEHTPAllMOHHOW H
HEUTPAIU3aLUOHHOW KOAryJIALUY;
TUIIBl CTPYKTYp, BO3HHMKAIOLIME B JUCIEPCHBIX CHUCTEMAaX, IPUYMHBI M YCIOBUS HX
o0pa3zoBaHus;
KJIaCCU()MKALMIO TUCHIEPCHBIX CUCTEM IO UX PEOJIOTMYECKHM CBOMCTBAM.
Ymemy:
pacCYUTHIBaTh apaMETPbl, KOTOPBIMHU XapaKTEPU3YIOT TUCIIEPCHOCTB;
IIPOBOJUTH PAacyeTbl C HCIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHUM TEPMOIJUHAMUKHU
MIOBEPXHOCTHBIX SIBJICHU;
pacCUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKH TOPUCTOU CTPYKTYPBI;
pacCUUTHIBaTh BEIMUMHY AJIEKTPOKMHETHUECKOIO IMMOTEHIMAJIA 110 JAHHBIM 3JIEKTPOOCMOca U
anekTpodopesa;
paccuuThIBaTh MHTETPabHYI0 M UG (EepeHINalbHYI0 KPUBbIE paclpeieieHus 4acTul] Ho
paszMepam;
paccUMThIBaTh U AHAIM3UPOBAThH OTEHIIMAIBHBIE KPUBBIE TAPHOTO B3aUMOACHCTBHSI YaCTHLI;
paccUUTHIBaTh U U3MEPATH BA3KOCTb JUCIIEPCHBIX CUCTEM.
Braoemy:
IIPEICTABICHUSMHU O POJM TOBEPXHOCTHBIX SIBJICHMM M JUCHEPCHBIX CUCTEM B TEXHHUKE U
MIPUPOJE;
METOZaMU U3MEPEHHUs IOBEPXHOCTHOI'O HATS)KEHUSI, KPAEBOI'0 YIJIA;
3HAaHUAMHU O METOAAX U3MEPEHMSI aICOPOLIMH U yIeTbHONU MOBEPXHOCTH;
3HAaHUSMH 00 yCIIOBUSAX IPUMEHUMOCTH ypaBHeHUs [ enbMronbua — CMOITyXOBCKOIO;
METOJIaMU OIIPEAEIICHUS SJIEKTPOKMHETHYECKOTO MOTEHIUAIIA;
METOJIOM CEIMMEHTAIL[MOHHOTO AHAJIN3a;
METOJaMH OTpeIeIeHUs] KPUTUUECKOM KOHIIEHTpAaLlUi MULIEIIO00pa30BaHuUs;
METOJIaMU UCCIIEJOBAHUS KUHETUKH KOaryJIsluy;
METOJIaMU U3MEPEHMSI U aHAIN3a KPUBBIX TEUEHUS.
3. KpaTtkoe cogep:xanue TUCUMILIHHBI
Pasoen 1. I[lpeomem u npusnaxu o6vekmo8 KOJI0UOHOU XUMUU
KommonnHasgs xuMus — Hayka O IOBEPXHOCTHBIX SBJICHUSAX M IMCIIEPCHBIX CHCTEMax.

OcHOBHBIC MOBCPXHOCTHLIC ABJICHHUA: aArc3usd W CMAYMBAHUC, KAIIWJIIAPHOCTD, a;[cop6u1/1;1,
OJICKTPHUYCCKUC ABJICHUSA HA IMMOBEPXHOCTAX U AP.

OCHOBHBIE NpU3HAKHU JUCIICPCHBIX CUCTEM - TCTCPOIrCHHOCTL W JUCIICPCHOCTD,



MIOBEPXHOCTHAsI SHEPTHsl; KOJIMYECTBEHHBIE XapaKTEPUCTUKU aucriepcHocTH. Kiaccuduxanms
JUCTIEPCHBIX CUCTEM 10 arperaTHOMY COCTOSIHUIO IUCTIEPCHON (pa3bl U TUCTIEPCUOHHOMN CPEJIBI.
Knaccudukanuss cBOOOTHOIUCTIEPCHBIX CUCTEM IO pa3MepaM YacTUIl M 1O B3aWMOJIECHCTBHIO
MEXIy AUCTICPCHOHHON cpefol W aucrepcHoi ¢a3oil. Poilb TOBEPXHOCTHBIX SIBICHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOJE, IPOMBIIIIEHHOCTH U, B YACTHOCTH, XMMHUYECKON TEXHOJIOTUH.

Paszoen 2. Tepmoounamuxa no8epxHoCmMHbIX AG1EHUL

OOmrast XxapakTepHCTUKa MOBEPXHOCTHOM 3Hepruu. [loBepXHOCTHas SHEprus B 0OIIEM
ypaBHEHUHU 1-TO U 2-ro Havan TepMoauHaMuKU. [IoBepXHOCTHOE HATSXKEHUE Kak Mepa dHEpPTUu
I'n66ca mexdaznoit moBepxHoctu. IloBepXHOCTHOE HATSKEHHME - XapaKTEPUCTHKA MPHUPOJIBI
conpukacaromuxcs ¢a3 u ux B3auMozeiicTBusa. CBOWCTBA MOBEPXHOCTEH KUIKUX M TBEPBIX TEI.
VYpasuenue ['nu66ca-I'enpmronpia 11st BHyTpeHHEH yAeIbHON MOBEPXHOCTHON SHEPTUH (TIOIHOM
MOBEPXHOCTHOM 3HEpruu). 3aBUCUMOCTh HHEPreTHMYECKUX IapaMeTpoOB TIOBEPXHOCTH OT
Temneparypsl. [Ipouiecchl caMOnpoON3BOIBLHOIO YMEHBILIEHNSI TOBEPXHOCTHOM SHEPTUU.

AncopOuus U MOBEPXHOCTHOE HaTshKeHUe. CBsi3b BEIMUYUHBI a1COPOLIMU ¢ TapaMeTpaMHu
CHUCTEMBI: H30T€pMa, H30MHMKHAa U u30ocTepa ancopOouuu. Merox u30bITKOB ['mbOCa.
dyHmaMeHTaIbHOE ajfcopOImoHHoe ypaBHeHue ['mnbO0ca. I'mOOcoBckas amcopOuus. YactHoe
BeIpakeHUe ypaBHeHUs1 [10O0ca. I[lOBepXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-MHAKTUBHBIC
BEIIECTBA.

Anresus, cMauMBaHUE U pacTEKaHUE >KUIKOcTel. Anre3us u koresus. [lpuponma cun
Mex(}a3zHOTO B3auMoJieicTBUA. Y paBHeHUe J{rompe it paboThl aaresnn. CMaunBaHUE U KpaeBOU
yron. 3akoH HOnra. Cs3p paboTbl anre3uu ¢ KpaeBbiM yrioMm (ypaBHeHue rompe-FOnra).
JInoduneueie u 110poOHBIE TOBEPXHOCTH. MeToAbl ompeneneHus KpaeBblX YrioB. BiusHue
MOBEpPXHOCTHO-aKkTUBHBIX BemectB ([IAB) wna cmauuBanme. Pacrtekanue IKHMIKOCTEM.
Koaddumuent pacrexkanus no I'apkuncy. Dddext Mapanronu. MexdasHoe HaTsHKEHHE Ha
IPaHULIE MEXIY B3aUMHO-HACBHIIIEHHBIMHM >KUJIKOCTSIMHU M NpaBuio AHTOHOBa. IIpakTmueckoe
3HAYEHUE a/Ir€3UU, CMAYMBaHUS U PACTCKaHUS.

JlucniepcHocTh W TepMoauHamMuueckue cBoiictBa Ten. IlpaBumo ¢a3z [ubbca u
JUCIIEPCHOCTh. BiMsiHMEe KPUBU3HBI MMOBEPXHOCTH HAa BHYTpPEHHEE NaBJieHHE Tell (ypaBHEHHE
Jlannaca). [ToBepxHocTHas sHEprust U paBHOBecHbIE (hopMmbl Tei. [Tpuamun ['n66ca-Kropu. 3akon
Bynsda. Kanumispueie sBnenus (ypaBHeHue JKiopeHa), UX pojib B NPUPOAE U TEXHOJIOTHH.
Metonsl ompeneieHus TMOBEPXHOCTHOTO HATSKEHHs. 3aBUCUMOCTh TEPMOJUHAMHUYECKON
PEaKIMOHHON CIOCOOHOCTH OT JUCTIEPCHOCTH. Y paBHeHHe KenbBruHa. BiusiHue aucnepcHocTH Ha
pacTBOPUMOCTh, KOHCTAHTYy paBHOBECHs] XUMHUYECKOW peakiuu, Temmepatypy (asoBoro
nepexo/a.

[Tonydenue nucnepcHbIX cucteM. MeTo bl AucnieprupoBanus. Y paBHeHue PeOunaepa s
paboTel nucneprupoBaHus. ANCOpOLMOHHOE MOHIKEHHE mpoyHocTH (3pdext Pebunmepa).
['omorenHass u rereporeHHas KoHAeHcanusa. MeractabunpHoe cocTosiHMe. JHeprus [u60ca
o0pa3oBaHUs 3apo/iblilia HOBOM (ha3bl, KpUTHUECKUM paauyc 3apojsiia. J[Be ctaaun oopa3oBaHus
HOBOU (ha3zpl. CBsI3b KHHETUKH 00pa3oBaHUS HOBOM (pa3bl C TepechlillleHueM. YIIpaBIeHHE
JUCIIEPCHOCTHIO TPU TOMOT€HHOM KOHJeHcanuu. [Ipumepbl mosydyeHus IUCHEPCHBIX CHCTEM
MeToIaMU (PU3NYECKON U XUMHUECKON KOHICHCAIUH.

Pa3zoen 3. Aocopbyuonnvie pasnosecus

Knaccudukanus mexanusmMoB aacopOruu (pusudeckas aacopOIus, XeMocopouus u
noHOOOMeHHas ancopOuus). [Ipupona agcopOrmoHHBIX cril. OCOOEHHOCTH COCTABIISIFOIINX CHII
Ban-nep-Baansca (OpHEeHTallMOHHBIX, WHAYKIIMOHHBIX W JUCIIEPCUOHHBIX) TPHU aJCOPOIIHH.
VYpaBHeHHE A1 TOTEHIMAIBLHOW 3HEPTUN B3aUMOJIEHCTBUS aToMa (MOJIEKYJIbI) C IOBEPXHOCTHIO
Tena.

AncopOmusi Ta30B M MapoB Ha OJHOPOIHON MOBEPXHOCTU. 3akoH ['eHpu. YpaBHEHHE
U30TepPMbl MOHOMOJIEKYJISIpHON ancop6iun JlenrMmiopa u ero ananus. OmpeserneHne KOHCTaHT
3TOTO ypaBHeHUs (nuHeiHas ¢popma ypaBHeHHs JIeHrmiopa). YpaBuenune @peitnmmxa. Teopus
HOJMMOJIEKYJIpHON afcopOuuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue u30TepMbl
azcopOiuu, ero ananus. Jlunerinas popma ypasaenust BOT u pacuer ero koncrant. Onpenenenue



yAelnbHOU nmoBepxHocTu Meroaom bOT.

AncopO1yst ra30B U IapoB Ha MOPUCTHIX MaTepuanax. KonuuecTBeHHbIE XapaKTepUCTUKH
HNOPHUCTHIX MaTtepuanoB. Ilopuctbie Tenma KOPIYCKYJSPHOW, KPUCTAJUIMYECKOW W TryOdaToid
CTPYKTYpbI, MeTOAbl UX nosyueHus. Knaccugukanus nop no J[yOuHuHY U ee B3aUMOCBSI3b C
TEOPHSIMU aICOPOITHH.

Teopuss KanmWUIApHOW KOHJEHcanuu. KanuuisipHO-KOHACHCAIMOHHBIA THCTEPE3HUC.
Pacuer unTerpanbHoii 1 quddepeHaIbHON KPUBBIX pacipeaeaeHus o0beMa Iop Mo pa3mMepam.

OcobeHHOCTH aJcopOLMU Ha MMKPONOPUCTBIX MaTepuanax. lloTeHuumanbHas Teopus
[MonssHn.  AnCOpOUMOHHBIA — MOTEHIHMAN.  XapaKTepUCTHYeCcKash  KpuBas  aJacopOIuH.
TemmnepaTypHass HHBApUAHTHOCTh M aQ(UHHOCTh XapaKTEPUCTUUECKUX KpUBBIX. OO0OIICHHOE
ypaBHeHHe Teopun JyOmHMHA OOBEMHOrO 3alOJHEHHS MHKPOMOpP, YaCTHBIE CIy4ad 3TOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymkeBuua). AmxcopOmus ra30B M MapoB B XUMHUYECKOM
TEXHOJIOTHH.

AncopOrysi MOBEpXHOCTHO-aKTHBHBIX BellecTB. Biusiaue crpoenus moinekyn [TAB nHa
MOBEPXHOCTHYIO aKTMBHOCTb, mpaBmio Jlrokmo-TpayGe. 3aBUCUMOCTH MOBEPXHOCTHOI'O
HaTsDKEHMsI OT COCTaBa PacTBOpa IpU COOMIOAEHUH 3akoHa 'eHpu M ypaBHeHMs JleHrMmriopa.
VpaBuenue IlumkoBckoro. YpaBHEHHS  COCTOSHHS — Ta3000pa3HbIX  IOBEPXHOCTHBIX
(aacopOLMOHHBIX) MJIEHOK. THUIbI MOBEPXHOCTHBIX IJICHOK U ONPEAEICHUE UX XapaKTEPHCTHUK.
Becor Jlenrmiopa. @akTophl, ONpeesoNnIie arperaTHoe COCTOSHUE afCOPOIIMOHHBIX TJICHOK.
Ornpe-enenre CTpOoCHHS aJICOPOIIMOHHOTO CJI0sl ¥ pa3MepoB MoJieky [TAB.

Pa3zoen 4. nexmpuueckue s6nenus na nogepxHocmu

JIBoitHoi snextpudeckuii cioit ([IC), mexanuszmbl oopazoBanus JIIC. CooTHOIICHUS
MEXy JIEKTPUYECKUM MMOTEHIMAIOM U ITOBEPXHOCTHBIM HaTshkeHHEM (ypaBHeHus Jlunmnmana).
DIIEKTPOKANWLUISIPHBIE KPUBBIE U onpeaeseHre mapametpon JIIC 1o 3TUM KpUBBIM.

O6muwme npexacrasienus o Teopusix crpoerus JIC. Teopus ['yu — Yenmena. YpaBHeHue
[Tyaccona-bonsimana mis quddysnoii wactu JI9C u ero pemenue. TonmuHa mudGy3HOTO CIos
U BIUSHUE HAa Hee Pa3nuyHbIX (hakTopoB. [[BoitHON snexTpuyeckuit cioi mo teopuu lltepHa,
nepesapsika nosepxHoctu. [Ipumepst odpazoBanus JJOC. Muuesmibl 1 UX CTPOCHHUE.

UYerblpe BUJa DJJICKTPOKMHETUYECKUX SBICHUM. OJIEKTPOKMHETHYECKUH IMOTEHIHUAT M
BJIIMSIHUE Ha HETO Pa3iMuYHBIX (hakTopoB. YpaBHeHHE | enbMronpia-CMOITyXOBCKOTO ISl CKOPO-
CTH IepeHoca MNpH 3JeKTpoocMoce U anekTpodopese. DP(DeKTbl, HE YUUTHIBAEMBIE ITUM
ypaBHEHHEM  (ITOBEpXHOCTHAsi  IMPOBOAWMOCTH,  AJIEKTPO(YOPETHUECKOE  TOPMOXKEHHE,
penakcaioHHbIN 3¢ dekT). [IpakTHyeckoe UCTIONB30BaHUE HTEKTPOKUHETHUECKUX SBICHUH.

Pa3zoen 5. Kunemuueckue ceoticmea oucnepcHulx cucmem

OCHOBBI CEIMMEHTAallMOHHOTO aHanu3a. CBA3b CKOPOCTH OC&XKIEHUS YacTUL] C HX
pasmepoM. YcnoBust coomoaeHus 3akoHa Ctokca. CeuMeHTallMOHHBIN aHATN3 MTOTUANCTIEPCHBIX
cucreM. KpuBas ceaumentauuu. KpuBble pacnpeneneHus 4YacTHIl IO pajuycam.
DKcrnepuMEeHTaJIbHbIE METO/IbI B CEIMMEHTAI[MIOHHOM aHAJIU3E.

MonekyaspHO-KMHETHYEeCKass HpupoAa OpoyHOBCKOro JBHkeHUsA. CBsA3b MEXAy
CPEIHEKBAIPATUYHBIM CIIBUTOM YacTHIl M Kod(pdurmentom nud¢ys3un (3akoH DHHIITEHHA-
CMOIIyXOBCKOI0).  DKCIIEpUMEHTajdbHAass TMpoOBepKa 3akoHa OiHmITEelHHa-CMOIyXOBCKOTO.
CrnenctBust U3 T€OpUN OPOYHOBCKOI'O ABMXKEHUS.

CeauMeHTallMOHHO-TU (D (Hy3UOHHOE paBHOBeECHE, TMIICOMETPUYECKHH 3aKOH.
CenuMmeHTallMOHHAS YCTONYNUBOCTh IUCIIEPCHBIX CUCTEM.

Pasoen 6. Aepecamusnas ycmoiiuugocmo u Koa2ynayus OUCNEPCHBIX CUCTEM

OOmue BOOpoChl YCTOMYMBOCTH JUCHEPCHBIX cucTeM. CeluMEHTallMOHHAas U
arperaTMBHas ycTOMUUBOCTH cucteM. JInopuiibHbie 1 TM0()OOHBIE CUCTEMBL: CAaMOIIPOU3BOJILHOE
o0pa3oBaHue OJTHUX M HEOOXOAUMOCTh CTaOMIM3aK APYTruX. Kpurepuii TMopuIbHOCTH CUCTEM
no Pebunaepy-1llykuny.

JImopwibHele mucniepcHble cucTeMbl. Knaccudukanmmss u  oOmas XapaKTepHCcTHKa
IIOBEPXHOCTHO-aKTUBHBIX ~BEIIECTB. TepMOOMHAMUKA M MEXaHU3M MHUIIEIUI000pa30BaHMsL.
Crpoenne munemn [TAB. ComoOunuzanus. OcHOBHbIE (DaKTOPBI, BIUSIOUINE HA KPUTHUECKYIO



KOHIIeHTpanuto muesoodpazosanus (KKM). Mertonst onpenenenuss KKM. Ilpumenenne [TAB.

JInopoOHpie mucriepcHbie CUCTEMBbI. DaKTOPBI yCTOWYHUBOCTH JUOGOOHBIX CHCTEM.
brictpas u memniennas koaryssiiusi. Kuneruka xoarynsinuu no CmoityxoBckomy. OmnpeneneHue
CKOPOCTH U BPEMEHH MOJIOBUHHON KOATyJISIIIMKA. 3aBUCUMOCTh YUCJIa YaCTUIl Pa3HOTO MOPSAKA OT
BPEMEHU.

OcHoBHble mONOKeHUss Teopum Jlepsiruna, Jlanmay, ®epses, OsepOeka (JIJIDO).
PacknuHuBaromiee JaBieHHME W €r0  COCTaBIAIOMIME. OHEPrusi  AIEKTPOCTATUYECKOTrO
OTTaJKWBAaHUSA NpPHU B3aUMOJCHCTBUM cIab03apsKeHHbIX MMoBepxHOcTed. Cuibl M 3HEprus
nputsokeHusi.  OO0-1iee  ypaBHEHHE [UIsi JHEPrUM  B3aUMOJICHCTBUS JIHUCIEPCHBIX YACTHIL.
[ToreHunanbHbBIE KpUBbIE B3aWMOJAEWUCTBUSA YACTHI[ B MOHOCTAOWMIM3MPOBAHHBIX TUCHEPCHBIX
cuctemax. [loTeHunanbHBIA Oapbep W €ro 3aBHUCHMOCTh OT TONIIUHBI TU((PY3HOTO CrOA.
Koarymsiust B mepBoM u BTOpoM MuHUMyMax. HeWTpanu3zanvoHHass U KOHIIEHTpAI[MOHHAs
koarynsiusi. Ilopor Owictpoit koarymsauuu. IlpaBuno Ilynsue-I'apau. 3akon [lepsiruna.
Crabunuzanust AUCTIEPCHBIX CHUCTEM BBICOKOMOJICKYJIsIpHBIMU coenuHeHusiMu (BMC) u TTAB.
MeTonbl OYUCTKH TPOMBINUICHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha HW3MEHECHUU
arperaTMBHOM U CEIMMEHTAIIMOHHON YCTOMYUBOCTHU JUCIIEPCHBIX CUCTEM.

Paszoen 7. Cmpyxmypoobpazosanue u cmpykmypHO-mexanuieckue c0Ucmaed OUCnepCHulx
cucmem

Tumsl  CTPyKTYp, 0Opasyommxcs B arperaTuBHO-YCTOMYMBBIX U arperaTUBHO-
HEYCTONYMBBIX JAMCIEPCHBIX cucTemMax. KHUIKOKPUCTAJUIMUECKOE COCTOSHUE arperaTUBHO-
YCTOMUUBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYHMBBHIX (JTMO(OOHBIX)
JIACTIEPCHBIX CUCTEMAX. B3auMOCBI3b MEXy BUAOM IMOTEHUHAIBHON KPUBOM B3aUMOJECUCTBUS
yactutl (o teopuu JJIDOO) u THIOM BO3HHUKAIOMIUX CTPYKTYp. KoaryasinoHHO-TUKCOTPOTTHBIC
U KOHJICHCAlIMOHHO-KPUCTAIUIM3AIIMOHHBIE CTPYKTYphl. Ilepexon oIHMX CTPYKTyp B JApyTHE.
Teopus cTpykTypooOpazoBanus (PU3NKO-XUMHUYECKAs MEXaHUKA) KaK OCHOBA ITOTYICHHSI HOBBIX
MaTepUasoB.

Peonornueckuii Meron wucciaedOBaHUS OUCTIEPCHBIX cucTeM. OCHOBHBIE TOHSTHS U
ujcanbHble 3aKOHBI PEOJIOTHMH. MOJEeNUpOBaHUE PEOJIOTUYECKUX CBOKMCTB Ten. Mogens
Makcseimra, mogens Kenspuna-®oiirra, Mmoaens buarama.

Knaccudukanus AHCIEPCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHHMYECKUM CBOMCTBAM.
HproToHOBCKHE M HEHBIOTOHOBCKHE XKHAKOCTH. [IceBaoracTuueckre u AUIaTaHTHBIE )KUIKOCTH
U TBepAooOpa3Hble Tena. BSA3KOCTh JKUIKUX arperaTiBHO YCTOWYMBBIX TUCIEPCHBIX CHCTEM.
VYpaBHenust OinmrerHa, [ltaynunrepa, Mapka-Kyna-XayBunka. Peonorumueckue cBoiicTBa
CTPYKTYpPHUPOBAHHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CHCTEM.

8. 3axnouenue

[ToBepXHOCTHBIE SIBIEHUS M JAHCIEPCHBIE CHCTEMbl B XHMHYECKOH TEXHOJIOTHH.
Komonanas xumus 1 oxpaHa OKpy’Karolei cpebl.

4. O0beM yueOHOH THCUUIJIMHBI

o B 3ageTHBIX B akamem.
Bunel yueOHOi1 pabOThI

SAMHULIAX yacax
O01as TPYA0€eMKOCTh JMCHHUILIHHBI N0 Y4€0HOMY IJIAHY 5 180
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,78 64
Jlexumm (Jlek) 0,89 32
Jlabopatopusie 3ansTus (J1ab) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
KonrtakTHasi caMocTosITeNbHasi paboTa — —
[ToaroroBka K 1a00paTOpHBIM paboTam 1,11 40
CaMOCTOSITENIbHOE U3YUYEHUE PA3/IeJIOB TUCIIUIIIIMHBI 1,11 40
JK3aMeH 1 36
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4
[ToaroroBka K 3K3aMeHy 35,6




IIpodonxcenue madbauywl

Bua koHTpOJIS: \ JK3aMeH |
. B 3ayetneix | B actponOoM.
Bunbr yueGHOM paboThI
SAMHUIIAX yacax

O0mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHy 5 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
JlabopaTtopnsbie 3ansTus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocTosiTenpHas paboTa — —
[ToxroroBka K 1a00paTOpPHBIM paboTam 1,11 30
CaMOCTOSITeNIbHOE U3YUYEHHUE PA3/ICJIOB TUCIUIIIIMHBI 1,11 30
JK3aMeH 1 27
KonTakTHas paboTa — MpOMEKyTOUHAs aTTECTaIHs 1 0,3
IToarotoBka K sK3aMEeHY 26,7

Buj koHTpOJA: JK3aMeH

AHHOTanus padoyeil NporpaMmMbl JUCHUNJIMHBI
«Ananutnyeckas xumusa» (b1.612)

1. Henb AUCHMIIMHBI — IPHOOpETEHNE 00YYarOIMMUCS 3HAHUN TI0 OCHOBHBIM T'pyIam
METOZOB XMMHYECKOTO aHallM3a, HamOoyiee IIUPOKO MPUMEHSIEMBIX B INPOMBIIUIEHHOCTH W
UCCIIeI0BATEIbCKON paboTe, a TakKe KOMIETEHIUI, HEOOX0IMMBIX XMMHUKAM-TEXHOJIOraM BCeX
CHEIHATBHOCTEHN JIJISl pEIICHHs] KOHKPETHBIX 33/1a4 XUMHUYECKOTO aHATN3a.

2.B pesyabTrare wu3y4YeHHMs JUCHMIUIMHBI OOy4YalOIIMiCA 1O Mporpamme
0akaJaBpUAaTA J10JIKEH:

Obaaoams cnenyromumu obenpodeccruonanbabiMu (OITK) kommereHusMu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IMCUUIUIAH B ipodeccuonanbhoi aestenbHocTH (OITK-1);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOSHHUH BEIECTBA, NMPHUPOJIE XUMUYECKON CBSI3U B
pa3NUYHBIX KJIaccaX XUMHUYECKUX COCIAMHEHMH JUIsi TOHUMAaHMs CBOICTB MaTepuajoB U
MeXaHHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIIKNX B OKpyxaroriem mupe (OTIK-3).

3namy:

— OCHOBHBIE MOHSTHS, TEPMHMHBI, METOAbl M IMpPHUEMbl KAUECTBEHHOI'O U KOJMYECTBEHHOTO
XMUMHUYECKOIO aHaJIN3a;

— TEOpPETHYECKHE OCHOBBI (PU3NKO-XUMHUECKUX METOJ0B aHAJIN3a;

— TNPUHLHUIBI pabOTHl OCHOBHBIX IMPUOOPOB, UCTIONB3YEMBIX AJIS IPOBEACHUS KAUECTBEHHOTO U
KOJINYECTBEHHOT'O aHAJIH3a.

Ymemy:

— TPUMEHATh NPUOOPETEHHBIE TPAKTUYECKHE HABBIKHU B IPOPECCUOHATIBHOMN 1€ATEIbHOCTH IS
pelieHust KOHKPETHBIX 3a/1a4;

— TpOBOAUTH 0OOCHOBAHHBIN BBIOOpP METOJIa aHAJIN3A C YUYETOM IieJiel U 0OCOOEHHOCTEH TaHHOM
NPaKTUYEeCKOH 3a1auH;

— TPOBOJUTH PAacUEThl HA OCHOBE MPOBEICHHBIX UCCIIEI0BaHUIA;

— TPOBOJAUTH METPOJIOTHYECKYIO OLIEHKY PpEe3yJbTaTOB KOJMYECTBEHHOTO XHUMHYECKOTO
aHau3a.

Braoemy:

— OCHOBaMH METPOJIOTHYECKOH OIEHKH PEe3yJIbTaTOB KOJMUYECTBEHHOTO XMMUYECKOTO aHAJIN3a;

— IpHEMaMU HHTEPIIPETALUH PE3yIbTaTOB aHAIN3a HA OCHOBE KBaJIMMETPUUYECKHX OLICHOK;

— METOJOJIOTHeH XMMHUYECKMX M  (DU3MKO-XUMHYECKHX METOJOB aHAJIN3a, IIUPOKO
HCIOJIb3YEMBIX B COBPEMEHHON aHATUTUYECKOM MPaKTHKE;



— OCHOBaMHU CHCTEMbl BbIOOpPA METOJOB Kaue€CTBEHHOTO M KOJMYECTBEHHOT'O XUMHYECKOIO
aHaJIM3a JUTsl pEIICHUs KOHKPETHBIX 3a/1a4.

3. KpaTtkoe coaep:xanue TUCUHUILUIHHBI

Pasoen 1. Hoenmugurayus uonos snemenmos 8 pacmeopax

1.1. BBenenue B COBpEMEHHYIO AHATUTUHYECKYIO XUMHUIO.

AHaNUTUYECKasi XUMUS KaK OCHOBA METOJIOB U3YUYEHUSI M KOHTPOJISI XUMUYECKOT'O COCTaBa
BEUIECTB B MAaTE€pPHAJIbHOM IPOU3BOJCTBE, HAYYHBIX HCCIEJOBAHUIX, B KOHTpOJIE OOBEKTOB
OKpy’Karolien cpenasl. Buapl aHanmuza. DIEeMEHTHBIA, MOJCKYJISPHBINA, (a30BbIH M M30TOMHBIN
aHanu3. KonnyecTBEeHHBIN U KaUECTBEHHBIN aHAIN3 OPraHMYECKUX U HEOPraHUYECKUX BEILECTB.
Xumudeckue, (QU3NKO-XUMUYECKUE METOAbl aHallh3a, WX B3aUMOCBS3b, COOTHOIICHHE U
NpUMEHEHNE. AHAIUTUYECKUM CHUTHaJl KAaK HOCUTENb KAa4YEeCTBEHHOW M KOJIMYECTBEHHOU
uHpopmanuu 06 oobekTe aHanu3a. [locTaHOBKa aHATUTUYECKON 3a7auu. AJITOPUTM NPOBEICHUS
aHajgu3a: OTOOp CpemHel MpoObl, MOATOTOBKA MPOOBI K aHAIW3Y, U3MEPECHHUE aHATUTHYCCKOTO
CUTHaJIa U €r0 METPOJOTMYecKasi OI[EHKA, pacueT pe3yJIbTaTOB aHAIM3a U MX MHTEPIpETaLUs.
[Tpumeps! pelieHus 3a1ad aHATUTHUYECKOTO KOHTPOJIS B XMMHUYECKON TEXHOJIOTHH, B aHAIU3E
00BEKTOB OKpY:Karoweil cpeasl U aAp. [IoHATHS 0 COBpeMEHHBIX METOIaX 3JIE€MEHTHOTO aHaJIn3a:
ATOMHO-OMHUCCHOHHBIN aHaIN3, aTOMHO-a0COpPOIMOHHBIA aHaln3, PEHTIeHO(IYyOpECICHTHBIN
aHAIIN3.

1.2. Cnenmduka 3a1a4 aHATUTHYECKON XHUMUH.

OcHOBHBIE TepMUHBI aHamuTHYecKoW xumuu. OOHapyskeHue. OmnpeneneHue. AHamu3.
AHaIUTHUYECKUE XMMHUYECKHE pEeakluu KaK OCHOBAa XMMHUYECKOro aHaiu3a. KadecTBeHHbIE U
KOJIMYECTBEHHBIC aHATUTHYECKUE XUMUYECKUE peakiuu. TpeOoBaHuUs, MPEAbIBISIEMbIE K HUM.
Crneunduka aHaTUTHUECKUX PpEaKIMii, UCIOJB3YEMBIX B aHaln3e. AHanuThyeckas ¢opma u
AHAIUTUYCCKUE TPHU3HAKU. AHAIUTHYECKHE peakiuu U  aHamuThueckue  A(HQexTsl.
XapakTepUCTUKU  QHAJIUTUYECKUX  PEaKIIMii: YyBCTBUTEIBHOCTh,  H30HPATEIbHOCTh
(cenmeKkTUBHOCTH). [ 'pyIimoBsie, 00IIKe, YaCTHBIC, XapaKTepHbIe U crienuduueckue peakuuu. [lytu
MOBBILICHUS] U30MPATEIBHOCTH U YYBCTBUTEILHOCTH aHAIUTUYECKUX PEaKIUil.

1.3. XuMuueckre paBHOBECHSI B TOMOT€HHBIX U F€TEPOTr€HHBIX CUCTEMAaX, MPUMEHSIEMBIX
B AHAJIMTUYECKON XMMUHU.

OCHOBHbBIE THUMBI PEAKIHA, MPUMEHSIEMBIX B aHATUTHYECKOW XUMHH (OCaXICHUS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHusl, OKUCICHUI-BOCCTaHOBIEHHS ). COCTOSTHIE HOHOB
AJIEMEHTOB B pacTBopax.  KOHCTaHThI ~ paBHOBECHS  AQHAJIUTHYECKUX  PEAKIUH:
TEPMOJUHAMHYECKHE, KOHLIEHTPALIMOHHbIE, yCIOBHbIE. DaKTOPHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecue (KOMIUIEKCO00pa3oBaHue, 00pa30BaHKUE MAaJOPACTBOPUMBIX COSAMHEHUH, U3MEHEHHUE
CTETNeHH OKHCIIEHUSI OMpPENEeIsieMOro HOHA, BIUSHUE MPHUPOJAbI PACTBOPHUTENS, HOHHOW CHJIBL,
TEMIIepaTypbl, COCTaBa pacTBOPA).

PaBHOBecuss B aHaJIMTUYECKH BaXXHBIX MPOTOJIUTHUYECKUX cHcTeMax. KOHCTaHTHI
KHUCIIOTHOCTH U OCHOBHOCTHU. YpaBHEHHUsI MaTepuanbHOro Oananca. Beraucnenue pH pactBopos
KHCJIOT U OCHOBAaHWUW Pa3IMYHON CHJIBI, CMECEH KHCJIOT M OCHOBaHWH. bydepHbie pacTBOpHI,
UCTIONIb3yEMbIe B XMMHUYECKOM aHalu3e: UX COocTaB, cBoicTBa (OydepHas eMKOCTh, 00JacTh
OydepupoBanus), pacuet pH, npuMeHeHHE B aHATUTHYECKON XUMHUH.

AHanWTHYECKWE  peaKkIMh  KOMIUIEKCOOOpa3OBaHUsS,  OCaXKIEHHUS,  OKHCICHUS-
BOoccTaHOBJeHHs. OO1ue, CTyrneHyYaTble U YCIOBHbIE KOHCTAHThl YCTOWYMBOCTH KOMILIEKCHBIX
coenuHeHuil. lcmonp3oBaHMe peakIHii KOMILIEKCOOOpa3oBaHMs B AHATUTUYECKOM XHUMUU
(oOHapykeHHEe W KOJIMYECTBEHHOE OIpe/esieHne, MacKupoBaHue). lcmosib3oBanue peaxiui
OCKICHHS B aHATTUTHUECKUX 1elisix. KoHcTaHTa paBHOBECHS peakluid 0CaXKICHUSI-PACTBOPEHHUS;
(akTophl, BAUSIONUIME HA PACTBOPUMOCTh OCAIKOB. Pacuer ycioBuil ocakJeHUS U pacCTBOPEHUS
ocankoB. OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE paBHOBecHsa. CTaHAApTHBI W  peaabHBIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE MTOTEHIHAIIBI.

Xumudeckue U PU3NKO-XUMUYECKUe CrocoObl onpeneneHus pH pactBopos. PaBHoBecus
AHATUTHYECKUX PEAKINi KOMITJIEKCOOOpa30BaHus U yrpaBieHne nMu. DaKkTophl, BIUSIONINE HA
HAIpaBlIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecuss U ee



XHUMHKO-aHAJIUTHYECKOE 3HaueHune. PacueT ko PUIMEeHTOB MOOOYHBIX PEaKIH.

1.4. KauecTBeHHBIE M KOJIMYECTBEHHBIC AHAJIUTHUYECKHUE PEAKIUU C OPraHMYECKUMU
AQHAIUTUYECKUMU pEareHTaMy B aHAJIN3€ HEOPraHUYECKHUX BEIIECTB.

Oprannueckue ananutudeckue peareHTol (OP). Knaccuduxamus OP mo tumy peaxiuii ¢
HeopranmueckumMu uoHamu. KommuiekcooOpasytomue OP u  cTpoeHMe HMX  MOJIEKYI:
(GyHKIIMOHAIbHO-aHAIUTHYECKAsT M aHAJUTHKO-aKTUBHAsi  rpynmbel.  OcoOeHHOCTH U
npeumyliecTBa ucnoib3oBanuss OP, obnactu npuMeHeHus. [{OMOTHUTENBHO: TeOpHs AeHCTBUS
KoMIiekcooOpazyrommx OP, yuer monHoro coctostaust OP u Mmeramna. ['unore3a anaioruii u
IIPaKTUYECKHE BbIBOABI M3 Hee. [Ipupona xmmumyeckoil cBs3u B komiuiekcax OP ¢ monamu
METaJUIOB W €€ TMpOSBIECHHWE B I[BETHOCTH KOMIUIEKCOB. Peaknmm OP ¢ xpomodopHbIMU
sneMeHTaMu. VIHTeHCUBHOCTh OKPAacKH aHAJIUTHYECKUX (POPM U MHTEHCHUBHOCTH MOTJIOIEHHUS.
Hcnonp3oBaHue peakiyii OpraHM4ecKiX peareHToB B (POTOMETPHUUECKOM aHAIN3e.

Pazoen 2. Konuuecmesennulii Xumuueckuil anaiu3

2.1. IlpuHIMIBI ¥ 384291 KOJTUYECTBEHHOTO aHAJIN3A.

Knaccudukanuss MeTosoB KOJIMYECTBEHHOTO aHanu3a. TpeOoBaHuUs, TpeAbsBIsEMbIe K
XUMUYECKUM PEAKUUSAM B KOJIMYECTBEHHOM AHAJIN3E. JTaIlbl KOJIMYECTBEHHOTO OIPEICIICHMUS.
XapakTepucTuKa pe3yJbTaTOB KOJMWYECTBEHHOI'O XHMMHUYECKOoro aHamusza. OmnpeneneHue
CoJIepKaHus BEIIeCTBA B pacTBOpE, pacueTHbIle popMyiibl. CriocoObI MpeCTaBICHUS Pe3yIbTaTOB
aHaiu3a. TecTbl Ha  BBIABIEHUWE CHUCTEMATHMYECKMX IIOTPEIIHOCTEN B  pe3yibTaTrax
KOJMYECTBEHHOTO XMMHUYECKOTO aHanu3a. [Ipo6ootrdop u nmpobomnoaroToBkKa.

2.2. Turpumerpuueckuil aHanu3. TuIbl pPEaKUil, UCHOIb3YEMBIX B TUTPUMETPHH.
TpeGoBanusi, MpeIbsABISIEMbIE K HUM.

[puniun Tutpumerpun. TutpoBanue u ero sTamnsl. I'paduyeckoe n3odpaxkenue mporecca
TATPOBaHUS — KpPHUBBIE TUTPOBaHUSA, KX BHABL. CKayOK HAa KPUBOW THUTPOBAHHUA, TOYKA
skBuBasieHTHOCTH (T.D.) u koneunas touka tutrpoBanus (K.T.T.). [lepBuunble U BTOpUYHBIC
cTaHapThL. [IpreMbl THTPUMETPUYECKOTO aHAIIN3a: TIPSIMOE 1 00paTHOE THTPOBAHHUE, KOCBEHHBIC
MEeTONbl. THUNBI peakiuil, HCIOJb3YeMbIX B TUTPUMETPHUYECKOM aHanu3e, TpeOOBaHUs,
IPEIbSABISEMbIEC K HUM.

JlonoaHUTENBHO: UHCTPYMEHTaIbHble MeTOAbl MHAUKaMU T3O. IloreHunomerpuyeckoe
tutpoBanue. Meroa ['pana. JIpyrue cnocoObl yCTaHOBIEHHSI KOHEYHOW TOUKH TUTPOBAHUS.

2.3. Peakiuu HEeUTpan3auuy B KOJUYECTBEHHOM XUMHYECKOM aHAIIU3E.

MeTobl KHCIOTHO-OCHOBHOTO TUTpOBaHMs. CyIIHOCTh METOJa KHCIOTHO-OCHOBHOTO
TUTpOBaHUs. KpuBble KHCIIOTHO-OCHOBHOTO TUTPOBAaHMs. PacdueT u MmocTpoeHHe TEOPETHUECKUX
KPUBBIX TUTPOBAHMSI CUIIBHBIX U CJIA0BIX OJIHOOCHOBHBIX MPOTOJIUTOB. PaKTOPHI, BIUSIOLINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THTpoBaHMs. CHmocoObl YCTaHOBIICHUS
KOHEYHON TOYKH TUTPOBaHUA. KHCIOTHO-OCHOBHBIE MHIUKATOPbI, MHTEPBAJ MEpeXoja OKpacKu
UHANKaTOpa, moka3atenb tutpoBanus (pT). IlpaBuno BeiOOpa MHAUKATOpa sl KOHKPETHOTO
ciydass — TuTpoBaHus.  IIpakTMueckoe  NpUMEHEHHE  PEaKUUil  KHUCIOTHO-OCHOBHOI'O
B3auMoieicTBus. [loTeHIIMOMEeTpUYECKOE TUTPOBAHNE HA OCHOBE PEAKLUN KUCIOTHO-OCHOBHOTO
B3auMozeiicTBusl. UHIMKaTOpHBIE MOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTUYECKHE PeaKIMi KOMIUIEKCOOOpa30BaHUs M OCAKICHUS B KOJTMYECTBEHHOM
XUMHYECKOM aHaJIN3e.

Hcnonb3oBanue KomIuiekcooOpa3oBaHUS B XMMHUYECKOM aHanuse. Heopranuueckue u
OpraHu4ecKHe JUraHjbl. KOMIUIEKCOHBI M X CBOWMCTBA. YCJIOBHBIE KOHCTaHThl YCTOWYHMBOCTH
KOMIUIEKCOHATOB M MX MpPaKTHYECKOoe HCTojib3oBaHMe. OOOCHOBaHHE BHIOOpa OMTHMANBHBIX
YCIIOBUM  KOMIUIEKCOHOMETPUYECKOTO TUTpPOBaHUA. KpuBble KOMIIEKCOHOMETPHUUECKOIO
TuTpoBaHusl. DakTOpbI, BIUSIONIME HA BEIUYUHY CKayka Ha KPHUBBIX TUTpoBaHUA. CrocoObl
ycranosnenust T.D. u K.T.T. MeTamioxpoMHble HHINKATOPHI, TPUHIMAI UX JeHcTBHA. BBIOOp
WHJUKATOpa JJIsi KOHKPETHOTO Cily4yash TUTPOBAaHMS. AHAIMTUYECKHE BO3MOYKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOT0 TUTPOBaHUS. [IpMeHeHe KOMITJIEKCOHOB B aHAJTUTUUECKON XUMUHU
B KQUE€CTBE MaCKUPYIOIIUX areHToB. [IpiMeHeHre XUMUYECKUX PEAKIH KOMILUIEKCOOOpa30BaHus
B (OTOMETPUYECKOM aHalIHM3e, B METOJe KOHJAYKTOMETPUYECKOTO THUTPOBaHMA. Peakmmn



OCAXJIEHUSI B KOJMYECTBEHHOM XUMHUYECKOM aHamu3e. | paBUMETpUUYECKHI  aHaNu3.
TeopeTtnueckoe 000CHOBaHKE BBHIOOpa ONTUMAIbHBIX YCIOBHM OCAXIEHUS KPUCTAITMYECKUX U
amMoppHbIX  ocankoB. lIpuMeHeHHME XMMHUYECKMX  pEakUuil OCaXIeHHs B  METOje
MOTEHLIMOMETPUYECKOTO TUTPOBaHUS, B Meroae Typounumerpun. OcOOEHHOCTH peakuui
KOMIUTIEKCOOOpazoBaHus (xemarooOpasoBanus) uoHOB MetamwioB ¢ JJATA. OcamurenpHoe
TUTPOBAHUE.

2.5. AHQINTHYECKUE  PEaKIMM  OKHUCJICHUSA-BOCCTAHOBJICHHUS B  KOJIWYECTBEHHOM
XUMHYECKOM aHaJIn3e.

OKUCIINTENbHO-BOCCTAHOBUTENIbHAS  PEaKLUsl W OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIN
noteHuuan. KoHCTaHThI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Bribop
TUTPAHTA U ONTHMAJbHBIX YCIOBHHA TUTpOBaHHA. KpuBbIE OKUCIHUTEIEHO-BOCCTAHOBUTEIBHOTO
TuTpoBaHus. MaKTOpPHI, BIUSIONIME HAa BEJIMYMHY CKayka Ha KpUBOM TuTpoBaHus. MHaukanus
KOHEYHOW TOYKM THTPOBAHUS  XMMHUYECKMMH U  (U3UKO-XUMHUYECKUMH  METOJAaMH.
[lepmanranaTomeTpus. XapakTepucTHKa METO/1a. YcnoBus MPOBEICHUS
HepMaHTraHaTOMETPHUUECKUX OTIpeieICHUH. Bemiectaa, orpeienseMble
NepMaHTraHATOMETPUUYECKUM MeToaoM. JloCTOMHCTBa W HeNOCTaTku Meroaa. HMomometpusi.
XapaKkTepuCcTUKAa METOJa, YCJOBUS TNPOBEICHHUS HOIOMETPUYECKOTO OINpE/ACTCHUS BEIIECTB.
JocronHcTBa U HepocTaTku Metona. [IpumeHeHHMe peakiuil OKHCIEHHS-BOCCTAHOBIICHUS B
METO/I€ MOTEHIIHOMETPUIECKOTO TUTPOBAHHUS.

2.6. NonooOMeHHast xpoMatorpadusi B KOJTUIECTBEHHOM XUMHYECKOM aHAJIU3E.

TpeboBanust, npeabaBIsSeMbIe K peakiisiM HOHHOTO oOMeHa. M30TepMa HOHHOTO OOMeHa.
Bribop onTUManbHBIX YCIOBHH HWOHOOOMEHHOTO paslelieHus BemecTB. [lpumeHeHue
MOHOOOMEHHOW XpomaTorpaguu B aHAIUTHUYECKOM XUMHHM OPTaHUYECKUX M HEOPraHHYECKUX
COEJIMHEHUI: pa3/ieJIeHle, OYNCTKA, KOHIICHTPUPOBAHUE U T.1.

Pasoen 3. Beeoenue 6 ghuzuxo-xumuueckue (UHCmpymenmanbHole) Memoovl aHAIU3A

3.1. ®XMA — cocTaBHasi 4aCTh COBPEMEHHON aHAIIUTUYECKON XUMHUH.

Knaccudukanus Qu3MKo-XUMHUYECKUX METOIOB aHaln3a. AHAJIUTHYECKUN CHUTHANl Kak
uHpOpMaTHBHAS (QYHKIHUS COCTaBa BEUIECTBA M €ro KOJWYecTBA. [IpuMephl aHATUTHYECKUX
curHaioB U ux usmepenuii B GXMA.

3.2. MeTposornyeckre OCHOBBI AHAIUTUYECKUX METOIOB.

OcCHOBHbBIE AHATUTHKO-METPOJOTHYECKHE XapPAaKTEPUCTUKH METOJIOB U Pe3yJbTaToB
aHaym3a, CnocoObl MX OLEHKH: MIPeIesl OOHAPYKEeHHS, KOA(PPUIIESHT YyBCTBUTEIILHOCTH, HYKHSS
U BEpXHsis IPaHUIla AUANa30Ha OMpeAeieMbIX COIePKaHUMN, CENIEKTUBHOCTD, MPEIU3UOHHOCTH B
YCIIOBHSAX CXOAMMOCTH (ITOBTOPSIEMOCTH ) U BOCTIPOU3BOIMMOCTH, MPABHIILHOCTH, IKCIIPECCHOCTD.
O606mennbie cBenenus o 'OCT P UCO 5725 (2002).

3.3. O0miast XxapaKTepUCTKa CIIEKTPATIbHBIX, AEKTPOXUMUYECKUX U XPOMATOrpapuuecKux
METOJIOB aHaU3a.

[IpencraBnenne o (HOTOMETPUUECKUX, TMOTCHIMOMETPUYECKHX METOJaxX aHalnu3a W
MOHHOOOMEHHOU XpoMaTorpadum.

4. O0beM yueOHO# TUCHHIJIMHBI

. B 3auerHbIx B akanem.
Bunel yueOHO# paboThI

eAMHULIAX yacax
O0mas TpyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,44 16
JlaGopaTtopHsbie 3aHsTHs (JIab) 1,33 48
CamocrositesbHas padora (CP): 2,21 79,6
KonTakTHas camocTosiTenpHas paboTa — —
CaMOCTOSITEIbHOE U3YUYEHUE PA3/I€JIOB TUCIIUIIIIMHBI 2,21 79,6
3auem c ouyenkoi: 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,011 0,4




IIpodonxcenue madbauywl

3auver
Bupa xoHTpoOJIS: .
C OIIEHKOM
. B 3agetnsix | B actponOoM.
Bunsl yueOHoii paboTh
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 0 Y4€0HOMY IIAHY 4 108
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,78 48
Jlexumm (Jlek) 0,44 12
Jlaboparopusie 3ansTus (JIad) 1,33 36
CamocrositesbHasi padora (CP): 2,21 59,7
KonrtakTHasi caMocTosiTeNbHasi paboTa — —
CaMOCTOSITeNIbHOE U3YUYEHHUE PA3/IeJIOB TUCIUIIIIMHBI 2,21 59,7
3auem c oyenkoi: 0,011 0,3
KonTakTHas paboTa — mpoOMeKyTOUHAs aTTeCTaIHs 0,011 0,3
3auver
Bupa xoHTpoOJIS: .
C OIIEHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«n:xxenepuas rpadpuxa» (b1.613)

1. leab AUCHMILUIMHBI — IpUOOpETEHNE 3HAHUI M BHIPAOOTKAa HABBHIKOB, HEOOXOIUMBIX
CTYJICHTaM ]ISl BBITIOTHEHUS U YTEHUSI TEXHUYECKUX YEPTEKEH, BHITOIHEHUSI 3CKU30B JIETaNICH,
COCTaBJICHUS! KOHCTPYKTOPCKOM M TEXHOJOTMYECKON JOKyMEHTAllMd B COOTBETCTBUHU CO
cranpaptamu ECKJI; o3HakOMJIeHHE ¢ METOIJaMU KOMIIBIOTEPHOH rpaduKu.

2. B pe3yabrare M3y4YeHUs [JMCHUIUVIMHBI oO0y4yamliuiics Mo mnporpamMmme
0akaJaBpuaTAa J0JIKEH:

Obnadams cnenyromumu oomekynbTypHbIME (OK) 1 o6menpodeccrnonansabivu (OITK)
KOMTICTCHITHSIMHU:

— CHOCOOHOCTBIO K caMOOpraHu3anuu u camoodpazoBanuto (OK-7);

— BJAJICHUEM OCHOBHBIMH METOJIaMH, CIIOCO0aMU M CPEACTBAMH TMOJyYCHUs, XpPaHCHWUS,
nepepaboTku UH(pOpMaIK, HaBEIKAMU PabOThI ¢ KOMITBIOTEPOM KaK CPEICTBOM yIPABICHUS
uHpopmanuent (OIIK-5).

3Hame:

— cnocoObl 0TOOpaXkeHUs MTPOCTPAHCTBEHHBIX (HOPM Ha TIOCKOCTH;

— TpaBWiia M YCIOBHOCTH IMPH BBHITOJIHEHUU YEPTEKEH;

—  BUJBI U3JEIUN U KOHCTPYKTOPCKUX IOKYMEHTOB;

— Ha ypOBHE MPEJICTABICHUS XapaKTEPUCTUKU (GOPMBI U TTIOBEPXHOCTH U3JIEITHN.

Ymemn:

—  BBINOJHATH U YUTATh YEPTEKHU TEXHUUECKUX U3ACIUN C yUEeTOM JAeHCTBYIOUINX CTaHIapTOB;

—  BBINOJHATH U YUTATh CXEMbI TEXHOJOTUYECKUX MTPOLIECCOB;

— HCTOJb30BaTh CPEACTBA KOMIBIOTEPHOU rpad vk A7l M3TOTOBJICHUS YEPTEKEH.

Braoemy:

— cmocobaMu U TIpreMaMy U300pakKeHHS MPEJMETOB Ha IIOCKOCTH;

— rpaduueckoii cuctemoit "Kommac".

3. Kparkoe comepxxanue Q1M CHUILTAHBI

Bseoenue. Ilpenmet u MeTObI HHXKEHEPHOU rpaduku. KpaTkre ncropuueckue CBEICHUS.
3amaun 1 MECTO Kypca B MOATOTOBKE OakaaaBpa TEXHUKU M TEXHOJIOTHH.

Paszoen 1. H30enus u KOHCMpPYKmMopcKue 0OKYMeHmbl.

1.1. Buabl uzgenuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Buast m3aemuii mo 'OCT: neranb, cOopouHas enMHHIA, KOMIUIEKC, KOMIUICKT. Bub
KOHCTPYKTOPCKHMX JTIOKyMEHTOB: YEPTEK JeTanu, COOPOUYHBIN UepTek, YepTex OOIIero BHIA,



cnenudukanus, cxema. [uPpbel KOHCTPYKTOPCKUX TOKYMEHTOB. Kparkuwe cBeaeHUS O
CTPOUTENbHBIX YEPTEKAX.

1.2. Cxembl.

Knaccudukammst cxem nmo Buaam u tunaM. O6o3HaueHue cxeM. [IpaBuima BBITTOJTHEHUS
CTPYKTYPHBIX U IPUHIIUTTHAIBHBIX TEXHOIOTHUECKUX cXeM. CXeMbl PaCIIOIOKECHHUS.

1.3. Apmatypa TpyOOTnpOBOIOB.

Knaccudukanus apmaTypsl TpyOOIPOBOAOB IO HA3HAYCHUIO, IO THITY HEPEKPHITHS
MmoToKa pabodeid cpeapl, MO Crocol0y TMPUCOEAUHEHUS K TPyOOmpoOBOAYy, IO CIIOCOO0Y
repMEeTH3AINHN IITHHEIS.

1.4. DCKHU3bl U TEXHUYECKUE PUCYHKH JCTaJCH.

[TocrnenoBaTenbHOCTh  BBIMOJIHGHUS ~ W300pakeHWW  JeTand:  BbIOOp  TJIAaBHOTO
M300paKEeHHS; OMpeeicHue HEO0OXOJAMMOro KOJIMYECTBAa H300paKEHUM; IMOATOTOBKA TIOJIS
yeprexa K H300paKeHUIO JIeTann; N300pakeHne OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYEPTAHUU
netanu. OOMep JeTanu Mpu BBIIOJHEHUH €€ 3cKu3a ¢ HaTypbl. OpopmiieHre yepTekell 1 3CKU30B
netaneid. IlpaBuna BHIMONHEHHS W OGOPMIICHHS TEXHUYECKHMX PHUCYHKOB. (003HaueHUs
MaTepuasoB.

Pazoen 2. Coedunenus oemaneii.

2.1. Pe3n00BBIE N3AEIUA U COEIUHEHUS.

Pe3pObl: 0Opa3oBanme, kiaccuukanusi, u3o0pakeHue U 0OO3HAUCHHE Ha YEpTEXe.
Crannmaptabie pe3pOoBbie u3nenus. Onpenenenue pe3bObl m3mepeHueM. CoequHEHUsT AeTalIei
6onToM 1 mmnuiIbkoi. Pe3n0oBbie TpyOHBIE coeanHenus. LankoBbie coennHeHHUS.

2.2. 300pakeHusl COETMHEHUI JIeTajei.

@nannesbie coenuuenus. Llnunessie u mmoHouHble coenuaenus. CoequHeHMs IMTHPTOM
u mruiiHTOM. HepasbeMHble coenquHeHHs AeTajeil: cBapka, Maika, CKieHBaHHe, 0OBaJIbLIOBKA,
pa3BalbIIOBKA, COSTMHEHHUE 3aKJICTIKOM.

2.3. 'eoMeTpuYeCKHE XapaKTEPUCTHUKH (POPMBI U TIOBEPXHOCTH U3JICITHH.

Pa3mepsl, mpaBuiia NX HAaHECEHUS Ha yepTexe. PasMepbl HCTIOTHUTENBHBIE U CIIPABOYHEIE,
rabapuTHbIC, KOOPAWHHUPYIONIME W 4YacTHbIC. ba3sl H3MEpHUTEIbHBIC, KOHCTPYKTOPCKHE,
TEXHOJIOTHYeCKHe, BcrioMorarenbHble. Hanecenue pasmepoB ot 6a3. [IpenenbHble OTKIOHEHUS
pa3MepoB TIAJIKKMX TOBEPXHOCTEH, MOMYyCKH, Mocanku. JIOMyCKH W TOCAIKH I JAcTaleil ¢
pe3pboii. IllepoxoBaTocTh MOBEPXHOCTEH JaeTanel, MapamMeTphl IIEPOXOBATOCTH, IpaBUIIA
HAHECCHMSI TTApaMETPOB MICPOXOBATOCTH MOBEPXHOCTEH Ha deprexe. [IpenenbHbie OTKIOHESHUS
(bOpMBI U PACTIONOKECHHUS.

Pa3zoen 3. Yepmeorcu coopounvix edunuy. nemeHmvl KOMNbIOMEPHOU ePAPUKU.

3.1. YUepTexxku cOOPOUYHBIX €AUHULL.

[IpaBwia BeImONIHEHUST W OQOPMIICHHS COOPOYHOTO dYepTeXka: BHEIOOP TJIABHOTO
U300paKeHHsl, OMpeleTeHHe KOJIMYeCTBa H300paKCHUI, HaHECEHHWE HOMEPOB TO3HIIHIA,
HaHECCHHE pa3MepoB (radapuTHBIC, YCTAHOBOYHBIC, MPUCOCTUHUTEIBHBIC, YKCIUTYaTaIl[HOHHBIC).
Crneuunduxarnus. [IpaBuna BeimomHeHUS ¥ 0(OpMIIEHUS YepTeka o0IIero BUaa.

3.2. JleranupoBaHue 4epTexeid COOPOUHBIX CIUHHII.

[IpaBuna peranmupoBaHus 4YepTeKel COOPOUYHBIX €OUHUI]. BblmonHeHue uepTexked u
TEXHHUYECKUX PUCYHKOB JICTAJICH.

3.3. DaeMeHThl KOMIbIOTEPHOH rpaduKH.

KommsrotepHas rpaduka u pemaemsbie €ro 3aaadn. [ paduueckne 0oObEKThI, TPUMHUTHBEI,
aTtpulyThl, cuHTe3 wu300paxkenus. llpencraBnenue BuaeonHdopManuu U €€ MalIMHHAS
redepanus. COBpEMEHHBIC CTaHIApThl KOMITBIOTEpHOW Tpaduku, rpadudeckue s3BIKH U
MmeTadaiinbl. Peanuzaius annapaTHeIX MOAYyJeH rpadudeckoii cucteMbl. OCHOBHBIE Ipaduueckue
QITOPUTMBI HA IUIOCKOCTH W B TpOCTpaHCTBE. lIporpammHBIe Tpaduueckue CHUCTEMBI H HX
pPUMEHEHHE.



4. O0beM y4eOHO#H TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI

SAMHULIAX yacax
OO0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlexum (JIek) 0,44 16
[Tpaktrueckue 3ansatus (113) 0,67 24
Jlaboparopusie 3ansaTus (JIad) 0,22 8
CamocrositesqbHas padora (CP): 2,65 95,4
KonTakTHasi camocrosiTenbHas paboTa — —
BrinoHeHne KypcoBor paboThI 0,99 35,8
CaMocTosITeIbHOE U3YUEHUE PA3/1ETI0B IUCIUILIUHBI 1,66 59,6
3awuma Kypcoeoui pabomuol 0,006 0,2
3auem ¢ oueHKoii: 0,011 0,4
KonTakTHas paboTa — MpOMEKYyTOUHASI ATTECTAIIHS 0,017 0,6

3amura KypcoBoii padoThI;

Buja kouTpoa: <
! P 3a4eT ¢ OLEHKO

. B 3auetHpix | B actponoM.
Bunsl yueOHoi paboThI

eAMHULIAX yacax
O0u1as TPy10€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 4 108
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,33 36
Jlexmuu (JIek) 0,44 12
[Tpaktuueckue 3anusarus (113) 0,67 18
JlaboparopHsie 3ansTH (J1ab) 0,22 6
CamocrositesnbHas padora (CP): 2,65 71,55
KonTakTHas camocTosiTenbHas paboTa — —
BoinosiHeHue KypcoBoii paboTsl 0,99 26,85
CamocTosiTeIbHOE U3YUECHHE Pa3/IeIOB JUCIUILIMHbI 1,66 44,7
3awuma Kypcoeoil padomaol 0,006 0,15
3auem ¢ oyeHKoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,017 0,45

3ammuTa KypcoBoii pa6oThl;

Bua xonTpoJs: .
3audeT ¢ OLEHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«IIpuknaanas mexannka» (b1.614)

1. Heap DMCHUIUIMHBI — HAYYUTh CTYACHTOB TBOPYECKOMY ITOIXOAY K BBITOIHEHHIO
MH)KEHEPHBIX pacueToB Ha MPOYHOCTb, )KECTKOCTh M YCTOHUMBOCTH 3JIEMEHTOB KOHCTPYKIIMMA,
JieTajei U y3J0B MaIlliH M anmnapaToB.

2.B pesyabTrare u3y4YeHHs JUCHMIUIMHBI OOy4YalIIMiCA MO Mporpamme
0akajaBpuUaTa J0JLKEH:

Obnadamye cnenyrommmu oomexkyabTypHbiMU (OK) u obmenpodeccuonansusivu (OITK)
KOMITETCHIIHSMU:

— CIIOCOOHOCTBI0O W TOTOBHOCTBIO HCITOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCHUIUTUNH B ipodeccruonanbHoi aestensHoctu (OITK-1);

— TOTOBHOCTbIO HCHOJb30BAaTh 3HAHHUA O COBPEMEHHOM (u3Myeckol KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BeUIecTBAa MJs MOHUMAHUSA
OKpY>Karolero Mupa u ssiaeHuit npupoas! (OITK-2).

3namo:

— OCHOBHBIE ypaBHEHMsI M METOJbl PELICHMs 3aJady CONPOTUBJICHUS MaTEpUAIOB M JETaleil



MalIlUH;

— OCHOBHBIE METOJBl PACYETOB HA IPOYHOCTb, MKECTKOCTb M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKUMW MAaIlIMH U anlapaTos;

— OCHOBBI TEOPHMH pacyeTa JAeTAJICH U y3J10B MAIlIMH U alllapaToB XMMUYECKON TEXHOIOTUU.

Ymemy:

— TPOBOJUTH pacCYeThl 3JIEMEHTOB KOHCTPYKIMM Ha OCHOBE METOJOB CONPOTHUBIICHUS
MaTepuasoB;

— paccUMTHIBATh U KOHCTPYUPOBATH E€TAIN MALIUH M0 UCXOJHBIM JAHHBIM;

— TPOU3BOAMTH PACYETHl MO OCHOBHBIM KPHUTEPHUSIM PabOTOCIOCOOHOCTH U KOHCTPYHUPOBAHUS
neTajied MallluH.

Braoemy:

— HaBBIKAMU pacueTa CONPOTUBIICHUS MATEPUAJIOB AHAIIMTUYECKUMHU METO/IaMH;
— HaBBIKAMH BBIOOpA MATEPUAIOB IO KPUTEPUSIM MIPOYHOCTH;
— pacyeTaMmM TUIOBBIX JI€Tajlel MalllH, M0JIb3YsACh cripaBoyHOU autepaTypoi u I'OCTamu.

3. Kparkoe conepxxanue 1M CHUILTHHbBI

Pa3zoen 1. «Onpedenenue peaxyuii onop. Pacmsasicenue-cocamue.

1.1. Onpenenenue peakuuii omnop.

AOCOTIOTHO TBEpJ0€ TEIO0. DIEeMEHTHI CTaTUKU. OCHOBHBIE TOHITHS. AKCHOMBI CTATHUKH.
YpaBHeHus paBHOBecHs. CBSI3U U UX pEaKIUU.

1.2. PactsbxeHue-cxaTue.

OCHOBHBIE JOMYIIEHHWsS W TNPUHLHUIBI CONPOTHUBIECHHS MarepuaioB. MeTox cedeHuil.
Hanpsoxenus, nepopmanuu u mnepemerienusi. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX
YCUJIMWA, HanpsDKeHUd U nepeMenieHud. CTaTUYecKu ONpelenuMble U CTaTHYECKH
HeomnpeIeTuMBbIe 3a1aud. J{uarpaMmbl pacTsKEHUS 1715 TUTACTUYHBIX U XPYTIKUX MAaT€PUAIOB U X
XapaKTepUCTHKU. Jlomyckaemble HanpsKeHHs. Y CJI0BUE TPOYHOCTHU MPU PACTXKEHUU (CHKATHH).

Paszoen 2. «Kpyuenue. Hzeub».

2.1. Kpyuenue.

3akoH ['yka npu casure. BHyTpeHHue cuiioBble (hakTopsl pH KpydeHuu. HampspokeHus B
CTEP>KHSX KPYIJIOrO CEYEHUs. Y CIIOBHE MPOYHOCTH ITPU KPYUEHHUH.

2.2. U3rubd.

I'eomeTpuueckue XxapakTepUCTUKU IIOCKUX cedeHUi. [IoHsATHE YUCTOro M MONepevyHoro
u3ru6oB. [IpaBuia moCTpoeHus MO MOTEPEUHBIX CHII M U3THOAIOINX MOMEHTOB. OnpeieneHne
HOpMaJIbHBIX HamNpsOKEHUil. YcioBUe NpoYHOCTH mnpu u3rube. OmnpeneneHue KacaTelbHBIX
HanpspkeHui. ParmonanbHbie (YOPMBI CEUCHUI.

Paszoen 3. «Cnooichoe HanpsiceHHoe coCmosiHue).

3.1. CnoxxHOe HaNpsIKEHHOE COCTOSTHUE.

OCHOBBI TEOpPUM HAIPSIKEHHOTO COCTOSIHUS MW THUIOTE3bl Npo4HOCTH. lloHsTHE
HANpsHKEHHOTO COCTOSIHMS. [ TaBHBIE TUIOINAAKHU M TJIaBHbIe HanmpsokeHus. OO0OIEHHBIH 3aK0H
I'yka. Ha3znauenue rumnorte3 npodyHOCTU. [[OHATHE SKBHBAJECHTHBIX HANPSHKEHUNW U KPUTEPUEB
IIPOYHOCTH.

3.2. TOHKOCTEHHBIE COCYbI.

ToHKOCTEHHBIE COCYABl XMMHUYECKMX NPOM3BOACTB. OmpezesneHue HaNpsyKEHUH 10
O6e3moMeHTHOM Teopuu. OcHOBHBIC jomymieHus. BwiBox ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04€eK 0 ypaBHeHHIO Jlamaca 1 1o cTaHIapTU30BaHHON METOIUKE. Y CIIOBHUE
IIPOYHOCTH.

3.3. Pacuer ckaThIX CTEpKHEW HAa yCTOMYHUBOCTD.

Y CTOMYMBOCTH AIEMEHTOB KOHCTPYKIUHU. [ToHATHE KpUTHYECKOH CHUITbl M KoddduimeHnTa
3araca npodHoctu. Pacuer kputnueckoit cuibl o Dinepy. [Ipenenst npumeHnMocTd GopMyIibl
Diinepa. [IpakTudeckuii crmocod pacyeTa Ha YyCTOHYHBOCTb.

Pazoen 4. «/lemanu mawiuny.

4.1. CoenuHenue aeTajgei MaliuH.

Knaccudukanus meraneil MamuH M anmapaTtoB XUMHUYECKUX IMPOU3BOJACTB. Pe3nOoBbIe



coenuHeHus. Pacuer OONTOBBIX COEIWHEHWI MPHU TONMEPEUHBIX U TPOAOJIBHBIX HArpy3Kax.
[[Inonounsle coenvHeHus. HazHaueHne m BuAbpl MINOHOK. PacdeTr MINOHOK HAa cpe3 U CMATHE.
Buner cBapku. O6macts npuMeHeHus. Buabl cBapHBIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIIBOB.

4.2. Banbl 1 ocu, UX ONOPHI U COEAUHEHUS.

Bauel, ux xmaccudukanus u HazHauenue. Ocu. [IpoeKkTHpoBOYHBIE pacyeThl BAJIOB U OCEH.
[Hopmunuankn ckonbxenus. Marepuansl Bkiaaaeimei. [lonmmnanku kauenus. [IpuauunuansHoe
YCTPOMCTBO M OCHOBHBIE T'€OMETpHUYECKHE pa3Mephl. J[OCTOMHCTBa, HEAOCTAaTKM U O0NacTH
NPUMEHEHUs TOJIIMITHUKOB KaueHUs u CKoyubxkeHus. [IpuBomnHbie MydThl. Ha3nauenwe.
Knaccudukanus mypT no npuHImIy aedcTBHs U XapakTepy padbotsl. [lopsamok mogdopa MmydT u
OCHOBBI IIPOYHOCTHOTO pacyeTa.

4.3. MexaHuyeckue nepeaayu.

3ybuatbie nepemaun. OkpykHOEe M paauanbHoe ycwiusa. Penykropel. Ompenenenue u
knaccudukanus. [Ipumepsl cxem peayKTopoB.

4. O0beM yueOHO# TUCHHIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoit paboThI
SAMHULIAX yacax
O01masi Tpy10eMKOCTh TUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexum (JIek) 0,89 32
[TpakTnueckue 3austus (I13) 0,89 32
CamocrositensHas padora (CP): 2,21 79,6
KonTakTHas camocrosiTesnbHas paboTa — —
CamocTosiTeIbHOE U3YUCHHE Pa3/IeIOB JUCIUILIMHbI 2,21 79,6
3auem ¢ OUeHKou: 0,011 0,4
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4
3auer
Bua konTposs: N
C OLICHKOM
N B 3auetnsix | B actpoHOM.
Bunpl yueOHoi paboThI
SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 108
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,78 48
Jlexmum (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,21 59,7
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOEC U3YUCHHE Pa3/IeTIOB JUCIUILIMHbI 2,21 59,7
3auem ¢ OUeHKoIL: 0,011 0,3
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,3
3auer
Bua konTpossn: N
C OLICHKOM

AHHOTanus padoyeil NPorpaMMbl AU CUHUIIIMHBI
«JIEKTPOTEXHMKA M POMbILLIICHHAA dJeKTpoHnka» (b1.615)

1. Qenp mucuumiamHbl  —  (QopMUpOBaHME Yy  OOyYalOLUMXCS  KOMIIETEHLUH,
o0ecrevynBaroIMX TEOPETUUYECKYI0 U IMPaKTUYECKYI0 IOJArOTOBKY BBIMYCKHHMKA, YMEOILEro
BBIOUPATh M SKCILTYaTHPOBAThH AJIEKTPOTEXHUUECKUE M 3JIEKTPOHHBIE YCTPONCTBA, BJIaJICIOIIETO
HaBBIKAMH  HWCIOJB30BAHUS  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJOTUH  JUIs
aBTOMATU3MPOBAHHOTO MOJEIMPOBAHUS U pacy€Ta MEKTPUUECKUX U MIEKTPOHHBIX LIEMEN.

2.B pesyabraTe u3yYyeHHus AUCHUIUIMHBI O0y4YaluIuiicd 1O MNporpamme



0akaJlaBpuaTAa J0JIKEH:

Obnadams cnenyromumu oomekynbTypHbIME (OK) 1 o6menpodeccnonansabivu (OITK)
KOMIIETEHIUSIMU:

— CIOCOOHOCTBIO paboTaTh B KOJJIGKTHBE, TOJEPAHTHO BOCIPUHUMATh COIMAJIbHBIC,
STHUYECKHE, KOH(PECCHOHANIbHBIE U KyIbTypHBIC paziuuus (OK—6);

— CIOCOOHOCTBIO K caMoOopraHu3anuu u camoobpasopannio (OK-7);

— TOTOBHOCTBIO HCMOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOM KapTHHE MHPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIECTBA Ul IMOHUMaHUs
OKpYy’Karoliero Mupa u ssiaeHuii npupoas! (OI1IK-2);

— BJAJICHUEM OCHOBHBIMH METOJIaMH, CIIOCO0aMU M CPEACTBAMH IMONyYEHHUs, XpaHCHHUS,
nepepadoTku nHPOPMAIMU, HABBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIPABICHUS
uHpopmanueit (OITK-S5).

3uame:

— OCHOBHBIE MTOHSTHSI, OIPEEIICHUS U 3aKOHBI AIEKTPUUECKUX LIETIEH;

— METOJbl aBTOMAaTH3UPOBAHHOTO MOJECIUPOBAHMS, aHAIN3a U pacy€Ta Leneil MOCTOSHHOTO U
MIEPEMEHHOI'0 TOKOB, METOI0JIOTHIO AIEKTPOTEXHUUECKUX U3MEPEHUN;

— YCTPOWCTBO M MPHUHLUIBI PAOOTHI 3JEKTPOTEXHUYECKOTO M 3JIEKTPOHHOTO 00O0PYHOBaHUS,
TpaHCcPOPMATOPOB, ANEKTPUUECKUX MALITUH, HCTOYHUKOB TUTAHMUSI.

Ymemo:

— TIPUMEHATh TEXHOJIOTMM aBTOMATU3MPOBAHHOTO MOJAEIUPOBAHUSA, aHalu3a, pacuyéra u
SKCIUTyaTalluu  AJEKTPUYECKUX  CEeTeHl, MPOMBIIUIEHHOTO 3JEKTPOOOOpYyAOBaHUA U
AJIEKTPOHHBIX MTPUOOPOB;

— BBIOMpaTh ANIEKTPOTEXHUYECKOE M JIIEKTPOHHOE OOOpYJOBaHUE [UIs peIICHHs 3ajad
MPOEKTUPOBAHMSI U PeaTU3alliid XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOICTB.

Bnaoemy:

— METOJ0JIOTUEN aBTOMATHU3MPOBAHHOIO MOJEIHUPOBAHMS U pacyéra JJIEKTPUUYECKUX U
ANEKTPOHHBIX LIETICH;

— TPaKTUYECKUMHU HABBIKAMHU PaOOTHI C DJEKTPOTEXHUUECKON ammapaTypoil U 3JeKTPOHHBIMU
YCTPONCTBAMU.

3. Kparkoe conepxxanue M CHUILTHHBI

Beseoenue. IlpenMer, OCHOBHBbIE TIOHATHS, METOJOJOTUS  DJIEKTPOTEXHUKU U
MPOMBIIUICHHON 3JEKTPOHUKHU. KpaTkue ucropuyeckue CBeIeHHUs. 3afaud M MeCcTo Kypca B
MOJIFOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHUH.

PA3JIEJT I. DJIEKTPUYECKHUE L[EITHU

1.1. OcHOBHBIE OIpeneIeH s, ONUCAaHUs TapaMeTPOB U METO/I0B pacuéra IEKTPUUECKUX
nereun

OcHOBHBIE TIOHATUST W OOO3HAYCHHS OJICKTPUUECKUX BEIU UMH U DIIEMEHTOB
anektpudeckux menei (I'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcrouHuku M NpUEeMHUKH 3JIeKTpudeckoil sHepruu. OCHOBBI AyeKTpoOe3onacHocTH. Cxembl
3aMeIleHUs NIEKTPOTEXHHUECKUX YCTPOUCTB.

OcHOBHBIE TIOHATHS TEOPUH TEKTpUICCKUX merei. Kinaccudukarus neneit: InHeiHbie n
HEJMHEWHbIe, Hepa3BETBICHHbICE M Pa3BETBICHHBIC, C OJHUM U HECKOJIHKUMHU HCTOYHUKAMU
MUTaHMs, C COCPEAOTOUEHHBIMU U PACTIPEACICHHBIMU TapaMeTpaMH.

OcCHOBHBIE TPUHIUIIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKH. [IpHHIMI HENPephIBHOCTH
(3aMKHYTOCTH) SJIEKTPHYECKOTO TOKA U MAarHUTHOTO MOTOKA. 3akoHbl OMa u Kupxroda.

MeTonsl MOJENUpPOBAaHMS, aHadM3a W pacuéTa JHMHEWHBIX OJJIEKTPUYECKUX IIeTei
MIOCTOSTHHOTO TOKa. AHaiM3 M pacy€T pa3BETBICHHBIX 3JIEKTPUUECKHUX LENeHl C HECKOJIbKUMU
UCTOYHUKAMU THTaHUS TMYTEM COCTABJICHUS M PEIICHUS CHCTEM YpaBHEHHH MO 3aKOHaM
Kupxroda, mpuMeHEeHHS METOMOB Y3JIOBBIX MOTEHIMAJIOB M HKBUBAICHTHOTO AaKTHBHOTO
JBYXIIOJIFOCHHKA.

OcHOBHBIE CBOWMCTBa M OOJACTH TPUMEHEHHS MOCTOBBIX IEMNeH, MOTEHIIMOMETPOB,
JeNnUTeNe HalpsHKeHUS U TOKa.



MarpuuHas 3anuch ypaBHeHHH 1ieniell B 00001eHHBIX (hopMax.

1.2. DnekTpuyeckne u3MepeHus: U IpuOOpPHI

MeTtoapl M3MEpEHHs SJIEKTPUYECKUX BEJIWYHMH: MpPSIMble W KOCBEHHBIC. AHAJIOTrOBBIC
JIEKTPOU3MEPUTENbHBIE U LIN(POBBIE JEKTPOHHBIE IPUOOPHL: YCTPOUCTBO, IPUHLIUI ACHCTBUS,
oOmactu mpuMeHeHHsA. VI3MepeHHe  DIEKTPUYECKMX  BEJIMYMH: TOKOB,  HANpPSKCHHIA,
COIIPOTHUBJICHUH, MOIITHOCTH U YHEPTUU.

1.3. AHanu3 u pacy€T TMHENHBIX LIeTIel IEPEMEHHOT0 TOKa

CrniocoObl mpecTaBieHus (B BUAE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHACEI)
U TapaMeTphl (aMIUIMTY/1a, YacToTa, HayasibHas (as3a) CHHycouanbHbIX (yHKIM. MruoBeHHOE,
CpelHee U JIeHCTBYIOIIEE 3HAUEHUS IEPEMEHHOIO0 CUHYCOUJAIBHOTO TOKA (HAMPSKEHUS).

AKTUBHOE, PEaKTUBHOE U TIOJHOE CONPOTUBICHNUS BeTBU. Da30BbIe COOTHOIICHUS MEKIY
TOKOM M HampspkeHueM. MOIIHOCTh B LeNsAX HepeMeHHoro toka. KoadduuueHnt mourHocTH
(cos([1)) u ero TEeXHMKO-3KOHOMHYECKOE 3HAUCHHE.

IIpumeHeHne anreOpbpl KOMIUIEKCHBIX YHCENl B AJIEKTpOTeXHUKe. KoMIiekcHbI MeTon
pacuéra JIMHEHHBIX CXEM LeNed MepeMEHHOro Toka. KOMIUIEKCHOE CONpOTHBIEHHUE W
KOMIUIEKCHasl MPOBOAMMOCTh BeTBH. KoOMIUIEKCHash MOLIHOCTh M OajaHC MOIIHOCTH B LEISX
NEPEMEHHOTO CHHYCOHMIAIBHOTO TOKA.

Pe3zoHaHCHBIE IBIEHUS B IEKTPUUECKUX LEISX, YCIOBUS BO3SHUKHOBEHUS, IPAKTUUECKOE
3HadyeHUe. Pe30HaHC HanpsKEeHUM M TOKOB. YacTOTHBIE CBOMCTBA LIENIEH IEPEMEHHOIO TOKa.
[TonsiTHE O MTMHEHWHBIX YETHIPEXTIOMIOCHUKAX. [JoHATHE 00 AIEKTPUUECKUX LETISIX ¢ MHIYKTUBHON
(MarHUTHOMN) CBSI3BIO.

AHanu3 u pacy€T Tpéx(da3HbIX Ienel MepeMEHHOTO TOKa. DJIEeMEHThI TpEX(Da3HbIX IeTeH.
Crioco6b1 n300pakeHust U coeuHeHHus (a3 TpEX(}Ha3HOTO MCTOYHMKA MHUTAHUS U MPUEMHHUKOB
sHeprun. CoeMHEHUE TOTPEOUTEICH AIICKTPOIHEPTHH 3BE370M M TPEYroJbHUKOM. Tpéx- u
YeThIPEXIIPOBOIHBIE CXEMbl THMTAaHUS MpPUEMHUKOB. Ha3HaueHue HeHTpasbHOrO MPOBOJA.
MomHocTh Tpéx—(haznoii mernu. Koaddumment mommocTH. TexHuka O0€30MacCHOCTH TIpU
9KCIUTyaTalluy YCTPOUCTB B TPEX(A3HBIX LIETISAX.

[TpumMeneHwue 1t aBTOMAaTU3UPOBAHHOTO MOJISIIMPOBAHUS U pacdéra IeTeld MporpaMMHBIX
MPOAYKTOB, pa3pabOTaHHBIX Ha Kadeape, a Takke MakeToB mporpamm «Multisim», «Mathcady,
«Excely.

PA3JEJLII. JIEKTPOMATHUTHBIE ~ YCTPOUCTBA U DJIEKTPUYECKHE
MAIIUHBI

2.1. TpancdopmaTopsl

Haznauenne um oOnactu mpuUMeHEHHUS TpaHCPOPMATOPOB. YCTPOWCTBO W TPUHIIMII
neictBus oHO(a3HOro TpaHchopMaTopa.

AHanu3 31eKTPOMarHUTHBIX MIPOLIECCOB B TpaHC(HOpPMATOpe, CXeMa 3aMEIICHHUS.

ITorepu sHepruu B TpanchopmaTtope. BHemnue xapakrepuctuku. IlaciopTtHbie naHHbIE
TpaHcopmaTopa U olpeeIeHIe HOMUHAIBHOTO TOKa, TOKAa KOPOTKOTO 3aMbIKaHUs B IEPBUYHON
00MOTKE U U3MEHEHUS HAIIPSDKEHHsI HA BTOPUYHOM OOMOTKE.

2.2. ACUHXPOHHBIE MalTMHbI

VYcTpolicTBO M NPUHLIMIT JeHCTBUSA TPEX(PA3HOTO ACHHXPOHHOIO 3JIEKTPOJBUIATEIS.
Bpamaromeecst MaruutHoe 1mose craropa. MarautHoe nosie mamuHbl. 3]C 0OMOTOK cTaTopa u
potopa. CkosbxeHue. YacToTa BpallleHus: poTopa. DJIEeKTPOMarHuTHBI MOMEHT. MexaHuyecKue
U pabouune XapaKTePUCTUKH.

OHepreTuyeckue Auarpammsl. IlacropTHbIe TaHHBIE.

Ilyck acHHXpOHHBIX JBHraTeleii C KOPOTKO3aMKHYTBHIM M (ha3HBIM POTOPOM.
PeBepcupoBanue U peryanMpoBaHue YaCTOThI BPALEHUs POTOPA.

PA3JEJI I1l. OCHOBBI DJIEKTPOHUKH

3.1. DnemeHTHast 6a3a COBPEMEHHBIX IEKTPOHHBIX YCTPOUCTB

VYcioBHble 0003HaueHWs, TPUHIMII JCHCTBHS, XapaKTEPHUCTUKA H Ha3HAYCHHE
HOJIYTIPOBOIHUKOBBIX JHOJ0B, TPAH3UCTOPOB, TUPUCTOPOB.

WuTerpanbHble MUKPOCXEMBI, UX Ha3HAUYEHUE, KIIacCU(UKALUS 1 MAaPKHPOBKA.



3.2. UICTOYHHUKHU BTOPUYHOTO AJIEKTPOINUTAHUS U YCUITUTENH SJIEKTPUUECKUX CUTHAIIOB

[TonynpoBOAHUKOBBIE — BBIIPSAMUTENH:  KiIacCU(UKAIUS, OCHOBHBIE  IapaMeTphl.
DNEKTPUUECKHUE CXEMbI ¥ IIPUHITUM PAOOTHI BRITPSIMUTENS. DINEKTPUIECKUE PUITBTPHIL.

Knaccudukanmsi U  OCHOBHBIE XapaKTEPUCTHKH  yCHIWTENeH. AHamnM3 paboOThI
OJTHOKAaCKaTHBIX W MHOTOKAaCKagHBIX ycunuTened. OOpaTHbIE CBS3M B ONEPAMOHHBIX
YCUWINTENSIX, MX BIMSHHE Ha MapaMeTpbl M XapaKTepUCTHKU ycunutedas. OCHOBHBIE THIIBI
ycunureneii Ha 6aze OY.

4. O0beM yueOHOH THUCUUIIJIMHBI

. B 3auerHbIx B akanmem.
Bunet yueOHoi paboTh
eIMHULIAX yacax
OO0uas TPy10€eMKOCTh JMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 5 180
KonTrakTHas pa0doTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlexmuu (JIek) 0,44 16
JlaboparopHsie 3ansTH (J1a0) 0,89 32
CamocrositesqbHas padora (CP): 3,66 131,6
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,04 73,6
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,61 58
3auem ¢ OUeHKou: 0,011 0,4
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4
3aver
Bua konTpoas: .
C OLIEHKOW
N B 3auetnsix | B actpoHOM.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
O01masi Tpy10eMKOCTh TUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexum (JIek) 0,44 12
Jlaboparopusie 3ansTus (J1ad) 0,89 24
CamocrositensHas padora (CP): 3,66 98,7
KonTakTHas camocrosiTesnbHas paboTa — —
CaMocCTOsATENbHOE U3YUEHUE PA3/AEIO0B TUCIUILIMHBI 2,04 55,2
IToaroToBka K KOHTPOJIBHBIM pabOTaM 1,61 43,5
3auem ¢ oyeHkoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3
3auyer
Bua xonTpoJs: .
€ OLICHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«be3zonacHocThb ku3HenenaTeabHocTH» (B1.516)

1. Heap aucuuniauHbl — GopMUpOBaHHE MPO(HECCHOHATLHON KYIbTYphl 0€30MacCHOCTH,
mon KOTOpOﬁ IIOHUMACTCA TOTOBHOCTH H CHOCOGHOCTL JJUMYHOCTH  HCIIOJIb30BaTh B
npohecCuoHaNbHON AeSITeNbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAaHUM, YMEHHUM U HaBBHIKOB
st obecrieueHuss Oe3omacHocTH B cdepe mnpodeccHOHATBHON IesSTeNbHOCTH, XapakTepa
MBIIUIEHHS M IEHHOCTHBIX OPUEHTAUH, IPU KOTOPBIX BOMPOCH! 0€30IaCHOCTH PacCMaTPUBAIOTCS
B KaUE€CTBE MPUOPUTETA.

2. B pe3yabrare M3y4YeHUsl JMCHUIUVIMHBI oO0y4yamoumiuiics 1m0 mnporpamMmme
0akajaBpUAaTa J0JIKEH:

Obnadams cnenyromumu oomekynbTypHbIME (OK) 1 o6menpodeccnonansabivu (OITK)
KOMIICTCHIIUSIMU
— CHOCOOHOCTBIO HCIOJB30BAaTh OCHOBBHI DKOHOMHUYECKMX 3HAHUH B pa3iuuHbIX cdepax



xuzneaestensaoct (OK-3);

— CHOCOOHOCTBIO K caMOOpraHu3anuu u camoodpazoBanuto (OK-7);

— CIIOCOOHOCTBIO HCIOJIB30BATh MPUEMBl OKa3aHHs IEPBOM IOMOIIM, METOIbI 3aIUTHl B
yCIIOBHSIX upe3BblYaiiHbIx cutyauuit (OK-9);

— BIJIaJICHUEM OCHOBHBIMH METOJIaMU 3aIllUThl IPOU3BOACTBEHHOTO MEPCOHATIA U HACEICHHS OT
BO3MOJKHBIX ITOCIIEICTBUI aBapwii, kKatacTpod, ctuxuiiHbeix Oeacteuit (OITK—6).

3namy:

— OCHOBHBIE TEXHOC(EPHBIE OMACHOCTHU, UX CBOICTBA U XapaKTEPUCTHKHU;

— XapakTep BO3JCHCTBHS BPEAHBIX M OMACHBIX ()AaKTOPOB HA YEIOBEKa U MPUPOJTHYIO Cpely,
METO/IbI 3aIIUTHI OT HUX IMPUMEHUTENBHO K cdepe cBoell mpodecCHoHaIbHON ASSITENbHOCTH.

Ymemo:

—  HACHTU(DUIIUPOBATH OCHOBHBIE OMACHOCTH CPEIbl OOMTAHUS YETOBEKa;

— OILIGHUBATh PHUCK UX pean3alii, BRIOMPATh METOBI 3alIUTHI OT OMACHOCTEH MPUMEHHUTEIHHO
K cdepe cBoeil mpodhecCHOHATBLHON JESITEIBPHOCTH U CIOCO0BI obecreueHnss KOMGOPTHBIX
YCIIOBUH )KM3HENEATEIBHOCTH.

Bnadems:

— 3aKOHOJIaTeJIbHBIMU U MPABOBBIMH aKTaMH B 00JIaCTH 0€30MaCHOCTH U OXPaHbI OKpY KaroIen
cpeabl, TpeOOBaHMSAMU K O€30IaCHOCTH TEXHHUYECKHMX pErJIaMeHTOB B  cdepe
npodeccruoHalbHOM 1eATeTbHOCTH;

— cnoco0aMy U TEXHOJIOTUSMH 3aIUTHI B UPE3BBIYANHBIX CUTYAIHSIX;

— TOHATUHHO-TEPMHHOJIOTHYECKHUM almapaToM B 001acTu 6€30MacHOCTH;

— HaBBIKAMH palMOHAIH3AIMN MPOo(ecCHOHANBHON JEesATENbHOCTH C 1LETbl0 O0ecredeHus
0€30MaCHOCTH U 3aIIUTHI OKPYKAIOMIEH CPeIbl.

3. Kparkoe conepxxanue M CHUILTHHbBI

Pasoen 1. Beeoenue 6 bezonacrnocmeo.

OcHoBHbIE OHATHUS U oTpeaencHus. be3omacHoCTh U yCTOWYHBOE pa3BUTHE.

Pazoen 2. Yenosex u mexnocgepa.

CtpykTtypa TexHochepsl U ee OCHOBHBIX KOMIIOHEHTOB.

CoBpeMEeHHOE COCTOSsTHHE TeXHOC(hephl U TeXHOC(EpHOI 0€30ImacHOCTH.

Pazoen 3. Hoenmugpuxayus u o30elicmaue Ha 4enoseka u cpedy ooumauusi 8peoHbix u
ONACHBIX hakmopos.

Knaccudukanus HeraTUBHBIX (AKTOPOB cCpenbl OOUTaHUS YeloBeKa. XUMHYECKHE
HeraTuBHbIE (aKTOphl (BpeaHBIC BelIecTBa). MeXaHWYeCKHMEe M aKyCTHUeCKHEe KoyieOaHus,
BUOpalMsg W IIyM. OJIEKTPOMArHUTHBIE WU3My4YeHUs MU moist. VoHH3upyIole H3Iy4YeHHe.
Onexktpuueckuii  Tok. OmnacHble Mexanmdeckue (akropel. I[Ipomeccel ropeHus u
MO>KapOB3PHIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTHYECKOE ANEKTPUIECTBO.

Pa3zoen 4. 3awuma uenosexka u cpedvl ooumaHus om 6pPEOHbIX U ONACHLIX (HAKMOPOs
NPUPOOHO20, AHMPONOLEHHO20 U MEXHOLEHHO020 NPOUCXOHCOCHUS.

OCHOBHBIC TIPUHIIMIIBI 3aITUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTUYECKUX HETaTHBHBIX
dakTopoB. 3ammrTa OT SHEPreTHYEeCKHX BO3ACHCTBHM U (usmueckux moieil. ObecrneueHue
0€30MacHOCTH  CUCTEM, paboTaloUMX NOJ JaBiieHueM. be3omacHOCTh  3KCIUTyaTaluu
TpyOONPOBOJOB B XMMHUYECKON MPOMBIIIIEHHOCTH. be3omacHas sKcruTyaTanus KOMIPECCOPOB.
AHalu3 ¥ OICHUBAHNE TEXHOTCHHBIX W IPUPOIHBIX PUCKOB.

Pazoen 5. Obecneuenue kom@popmmuwix yciosuil 0is HCU3HU U OesAMeIbHOCMU Yel08eKd.

[lonsatne KOMMOPTHBIX WM ONTUMAIBHBIX YCIOBHH. MUKPOKIMMAT TTOMEIICHHA.
OcaelieHne 1 CBETOBas cpefia B MOMEIICHUH.

Pasoen 6. Ilcuxogusuonocuueckue u sp2oHoMuyecKue 0CHO8bl OE30NACHOCU.

[Icuxuueckue mpoIEecchl, CBOMCTBA U COCTOSIHUS, BIUSIONINE HA 0€30MacHOCTh. Buabl u
YCIIOBHS TPYAOBOU AEATEIBHOCTHA. DPrOHOMUYECKIE OCHOBBI O€30MaCHOCTH.

Pa3zoen 7. Ypessviuatinvle cumyayuu u Memoowvl 3auumyl 8 YCI08UAX UX Pearu3aylu.

O6mue ceeaenus o YC. Ioxkap u B3pbIB. ABapun Ha XUMUYECKH OMACHBIX OObEKTAaX.

Pagunanmonnsie  aBapuu. [Ipubopsl paguanMoOHHON, XUMHYECKOW pa3BEAKU H



JO3UMETPUIECKOTO KOHTPOJIsI. Upe3BhIUaliHbIe CUTYallud BOCHHOTO BPEMEHU. 3alliTa HACEeICHUs
B YpE3BBIUANHBIX CHUTYyalUsX. YCTOHYMBOCTh (DYHKIIMOHUPOBAHHS OOBEKTOB SKOHOMHUKH B
Ype3BBIYANHBIX CUTYyAIHSIX.

Paszoen 8. ¥Ynpasnenue 6ezonacnocmuio HusHeoesmeibHOCmU.

3akoHOMAaTEeNbHBIE M HOPMATHBHBIC IPABOBBIE OCHOBBI YIPABIEHUS O0E30MaCHOCTHIO
KHU3HEEATSIILHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBiieHUs Oe3zomacHocThio. CTpaxoBaHHE
puckoB. ['ocynapcTBeHHOE yIpaBiieHHEe 0€30MaCHOCTHIO.

4. O0beM yueOHOH THUCUUIIJIMHBI

. B 3auerHbIx B akanmem.
Bunet yueOHoi paboTh

eIMHULIAX yacax
OO0uas TPy10€eMKOCTh JMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 4 144
KonTrakTHas pa0doTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlexmuu (JIek) 0,89 32
JlaboparopHsie 3ansTH (J1a0) 0,44 16
CamocrositesqbHas padora (CP): 1,67 60
KonTakTHasi camocrosiTenbHas paboTa — —
[ToaroroBka K J1abopaTopHBIM paboTam 0,56 20
CamMocTOosITeIbHOEC M3YUCHHUE PA3/IeTIOB AUCIUILIMHBI 1,11 40
JK3aMeH 1 36
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,4
[ToaroToBka K sK3aMeHy 35,6

Bua konTpoJs: JK3amMeH
. B 3ayetneix | B actpoHOM.
Bunpl yaeGHO# paboThI

SAMHUIIAX yacax
OO0mas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 4 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexmum (JIek) 0,89 24
Jlaboparopusie 3ansTHs (J1ad) 0,44 12
CamocrositeasHas padora (CP): 1,67 45
KonTakTHas camocrosiTesnbHas padboTa — —
[TonroroBka K 1a00paTOpHbIM paboTam 0,56 15
CamMOCTOsITeIbHOE U3YUYCHHUE Pa3/IeSIOB JTUCIUILIMHBI 1,11 30
JK3aMeH 1 27
KonrtakTHas paboTa — MPOMEKYTOUYHAS aTTECTAIHS 1 0,3
[ToaroToBka K AK3aMeHY 26,7

Bujx koHTpOJIS: JK3aMeH

AHHOTanus padoyeil NPorpaMMsbl AU CUHUIIIMHBI
«IIpoueccsl n anmapatbl XuMH4Yeckoii Texnosornmw» (b1.517)

1. Heap QMCHMIUIMHBI — BMECTE C IHMCIMIUIMHAMM OOINEH XMMHYECKON TEXHOJOIHH,
XUMUYECKHUMH TPOIECCAMH W peakTopaMd W JAPYTHMH, CBS3aTh OOIICHAYYHYIO U
OOIICMH)KEHEPHYIO TIOJIOTOBKY XHMHKOB-TEXHOJIOIOB, YTO HEOOXOAMMO IPH IOJTOTOBKE
0akamaBpoB MO JAHHOMY HANpPaBICHUIO JUISI HAYYHO-HCCIICOBATENLCKON W MPaKTHYECKOU
paboThI HA IPETPHUSITHSX.

2. B pe3yabraTe wu3y4YeHHs AUCHUILUIMHBI O0y4YawIluiicd 1O mNporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadams cnepytommmu obmenpodeccuonansabiMu (OITK) koMneTeHnusIMu:

— CHOCOOHOCTHIO W TOTOBHOCTHIO HCIIOJNBH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILTUH B ipodeccuonanbHo aestensHoctu (OITK-1);
— TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUS O COBPEMEHHOH (U3MYECKOW KapTHHE MHpa,



MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIECTBA MJisi TMOHUMAHHS
OKpY’KaroIero Mupa u ssiieanit npuposl (OI1IK-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA O CTPOEHUHU BEIIECTBA, MPUPOJE XUMHUUYECKOW CBS3HU B
pPa3IMYHBIX KJIAcCaX XUMHUYECKUX COCIUWHEHUU AJii MOHUMAaHUs CBOICTB MaTepUaioB U
MeXaHHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIOIMIKX B OKpyskaroriem mupe (OTTK-3).

3Hamo:

— OCHOBBI TEOPUHU TEpPEHOCA UMITyNbCa, TeIIa W MAacChl; NPHUHIUIL (HPU3UIECKOTO
MOJEJIMPOBAHUS MPOLECCOB; OCHOBHBIE YPAaBHEHUS JBW)KCHHS KUIKOCTEH; OCHOBBI TEOPUH
TEIUIONEPeIadi; OCHOBBI TCOPUHU MACCOIEPEIadyl B CHCTEMaX cO CBOOOHOM M HETIOABMKHOMN
rpaHuniedl pasnena (a3; THUMOBBIE MPOIECCHl XUMUYECKON TEXHOJOTHH, COOTBETCTBYIOIIHE
anmapaTbl 1 METO/Ibl UX pacueTa;

— METOAbl MOCTPOCHUS AMIIUPUUYECKUX U TEOPETHUECKUX MOJENEH XUMUKO-TEXHOJIOTMUYECKUX
MIPOLIECCOB.

Ymemn:

—  ONpEeNEeNsATh XapaKTep JBWKECHUS )KUJKOCTEH U Ta30B; OCHOBHBIE XapaKTEPUCTUKHU MTPOIIECCOB
TEIJIO- M Maccomepefaud; pacCYUThIBaTh MapaMeTpbl W BBIOUpATh ammaparypy s
KOHKPETHOT'O TEXHOJIOTHUYECKOTO TMPOIECcCa;

— PpacCUHMTHIBATh OCHOBHBIE XapAKTEPUCTHUKNA XUMHUKO- TEXHOJIOTHUECKOTO MPOIecca, BHIOUPAThH
palMOHAIBHYIO CXEMY.

Braoemy:

— MeTOJaMHU TEXHOJOTUYECKUX PACUE€TOB OTACIbHBIX Y3JIOB W JCTaJe XWMHUUYECKOTO
000pyI0BaHUs;

— HaBBIKAMU NPOEKTHUPOBAHMS TUIOBBIX allllapaTOB XUMUYECKOU MPOMBIIIIEHHOCTH;

— METOJaMU ONpPEEICHHS PAIlOHATBHBIX TEXHOJIOTHIECKIX PEKUMOB padOThI 000PYIOBAHHSL.

3. KpaTtkoe cogep:xanue TUCUUILIHHBI

Paszoen 1. I'uopoounamuueckue npoyeccol u annapamvl XUMU4eCcKou mexHoI02uu.

1.1. Beenenue B qucuuiuinHy. OCHOBHBIC TOHATHS U ONIPEACIICHUSA.

[Ipenmer gucummuimebel  «lIpomeccsl M anmaparbl  XUMUYECKOW  TEXHOJIOTHUN.
Knaccudpukanus npomeccoB. HempepeiBHBIE U MepuUOAWYECKHE, CTAllMOHApHBIE U
HEeCTallMOHAPHBIE MTPOLIECCHI.

OcHOBHbBIE 3aKOHOMEPHOCTH IMPOLIECCOB W 0OIIMEe MPUHIMIIBI pacuera armapaTroB
XUMHYECKOW TEXHOJIOTHH.

Kunkoctu u rasel. Knaccudukamnus sxuakocteit. MneanbHas xuakocts. KamenbHbie U
ynpyrue Kugakoctd. Cuiibl, ACHCTBYIOUIME B JKMJIKOCTH: MAacCCOBbIE U IOBEPXHOCTHBHIE.
HarmpsixeHus B )KUIKOCTAX U Ta3ax (TaHTeHIMAIbHBIE U HOpMasibHbIC). CBOWCTBA KUIKOCTEH.

Mognens HenpepbIBHOI cpenibl. [lonsaTHE (hr3UYecKoro 3IeMeHTapHOro 00beMa.

1.2. OcHOBBI TEOpHH TIEPEHOCA.

OCHOBBI TEOpPUU SBJICHUI MTEPEHOCA: aHAIU3 MEXaHU3MOB, MOJISITMPOBAHUS B pa3pabOTKU
000011IEeHHBIX METO/I0B pacyeTa I'MIPOMEXaHNUYECKUX, TEIUIOBBIX 1 MaCCOOOMEHHBIX MTPOLIECCOB U
anmnapatoB. DEHOMEHOJOTMYECKHE 3aKOHBbI TMEpPEeHOCa HUMITYJbCa, MacChl U HHEPrUH.
MouekynsapHbIlii ¥ KOHBEKTHBHBIM mepeHoc. OOmMe 3aKOHOMEPHOCTH THAPOAMHAMUKH,
TEIJIoNepelayu U Macconepenayu. B3auMocBs3b 3TUX MPOIIECCOB B IPOMBIIIUICHHON anmnaparype.
Ponb siBneHUI nepeHoca npu XMMUYECKUX MPEBPALLECHUSX.

MarepuanpHble M DSHEpreTHYecKue (TEIIoBble) OalaHChl; OMPEICICHHE MAacCCOBBIX
MIOTOKOB M JHEPreTUYECKHX 3aTpar. YCIOBUS PABHOBECHS M ONPEIEICHUE HaIpaBICHUS
nporeccoB mepeHoca. OOmmiA BUA YpaBHEHH CKOPOCTH TPOIECCOB; NBIDKYIIUE CHIIBI U
KUHeTH4eckue ko3ppuiuentsl. JIMMUTHpYIOnMe CTaauu.

1.3. 'uppocrartuka.

Jubdepennmanbapie  ypaBHeHHs] paBHOBecusi Oinepa. [lokosmiasicss >KHIKOCTh IO
JnercTBUeM cuiibl TskecTd. OCHOBHOE ypaBHEHUE THMApPOCTaTHKU. [IpakThyeckue MpuioKeHus
OCHOBHOT'O YPaBHEHHsI THPOCTATHUKH.

1.4. T'unponuHaMuka.



bananc cun npu JBUKEHUN BA3KOM HEC)KUMAEMOU JKUIKOCTH. Y paBHEHUE HEPA3PBIBHOCTH
(crutormrHOCTH) TIOTOKA. Y paBHeHHe HaBbe-CTokca v ero Gu3nIecKuii CMBICI.

ITonoGHoe mpeobpazoBanue ypaBHeHuss Hasbe-Crokca. bespasmepHble mepeMeHHBIE -
KpUTEpUHU THApOAMHAMUYECKOro moaodus (Dinepa, PeitHonbaca, @pyna, TOMOXpPOHHOCTH), HX
¢du3nueckuii CMBICH; TapaMeTpruueckue Kpurepun. KputepuaibHoe ypaBHEHUE ABHKEHHS BI3KOM
KUIKOCTH.

VYpaBHeHUe ABIKEHUs Diijepa. DHEPreTMUECKH OalaHC CTAllMOHAPHOTO JIBUKECHUS
UJCaIbHOW XKUJKOCTH. YpaBHeHHE bepHynmu s uaeanbHONM M pealibHOM XKUAKOCTH. Ero
NpakTUYeCKUe MNPUIOKeHUs (UcTedeHue sxuakocted, TpyOka Iluro-Ilpanarns). [IpuHUIMIBL
U3MEPEHUsi  CKOpOCTEeHl M pacXolOB  JKUIKOCTH  JAPOCCENbHBIMU  IpubopamMu U
HEeBMOMETpPUYECKUMHU TpyOkamu. OrmpeneneHne pacxoloB MPH MCTEUEHUH KUAKOCTEH yepes
OTBEPCTHS WM HACAJKH.

I'uapoarHamMUUecKue peXKUMBI IBMKEHUS KUAKOCTEH: TJaMUHAPHBIN U TYpOYJICHTHBIM.

Yucno PeliHOnpACa W €ro KpUTHUYECKHE 3HAYCHHS. MexaHU3Mbl JIaMUHAPHOTO U
TypOynenTHoro TeueHuid. [lonstue typOynentHoctu. IlpencraBieHuss o THIPOAMHAMUYECKOM
IOIPaHUYHOM CJIO€ NP TEYEHUH 110 TpyOaM 1 KaHajlaM U IIpU OOTEKaHUHU Tell.

Pacuer nmamerpa TpyOONpPOBOIOB U ammapaToB; BBIOOP CKOPOCTEH TOTOKOB U
ONTUMAJILHOTO AMaMeTpa TpyOOIpOBOIOB.

Pacnpenenenue ckopocteit Mo paanycy TpyObl MOCTOSIHHOTO CEYCHHUS IPU JIAMUHAPHOM
CTallMOHAPHOM TCYCHHHU.

Teuenne B TpyOax u kaHanax. Onpeaensiommii NonepeyHblii pa3Mep MOoTOKa B KaHajgax
MIPOU3BOILHOM (POPMBI: THIPABIUYCCKUN PAJANYC, YKBUBAJICHTHBIA TUAMETP.

I'mppaBinueckoe CONPOTUBIICHUE NIPU TEYEHUU JKUIKOCTEH M ra3oB. Pacder morepb Ha
Tpenue (ypaBHeHue Jlapcu-BelicOaxa) m Ha wmecTHble comnpoTuBieHUs. COOTHOIICHUS H
HOMOTPaMMBI 115l pacueTa Ko UIeHTa TPeHUs. 3aBUCHMOCTH MEKIY PacX0/I0M U TMepenaioMm
naBieHus. Pacdyer Hamopa IUIsi mepeMeIleHus >KMJKOCTEH uepe3 cucrteMy TpyOOIlpoBOJOB U
anmnaparos.

1.5. TlepemerieHune >KUIKOCTEH.

[lepemerienue >xuaKocTeil ¢ MOMOLIbIO MAIIUH, MOBBIIIAIOMMX JaBieHHe. OObeMHbIe
(mopiIHEeBbIe, POTALIMOHHBIE U Jp.) U JWHAMUYeCcKue (LEHTPOOEKHBIE, OCEBbIE U Jp.) HACOCHI.
OcHOBHBIE MapaMeTpbl pabOThl TUAPABIMYECKMX MAalIMH: HPOU3BOJUTEIBHOCTb, HAIop,
moItHocTb, KIT/JI.

Pacuer Hanopa 1 noTpebasieMol MOLTHOCTH; OA00p ABUTaTels K Hacocy. OnpezeneHue
JIOTTYCTUMOM BBICOTHI BCACHIBAHUS. SIBI€HME KaBUTALIUU U €T0 MPEJOTBpAllECHHUE.

OcobenHocTr paboThl, CONOCTABICHUE M 001aCTH TPUMEHEHHSI OCHOBHBIX THIIOB HACOCOB
- IEHTPOOEKHBIX, MOPIIHEBHIX (TUTYHXKEpHBIX) M Ap. CBs3p Hamopa, mommuoctn u KIIJ[ ¢
IPOM3BOJIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HacocoB Ha ceTh UM HUX BHIOOD;
peryiaupoBaHUe MPOU3BOJAUTEIBHOCTH.

Pasoen 2. Tennosvie npoyeccol u annapamol XumMuieckou mexHoi02uu.

2.1. OcHOBHbIE MOHATHS U ONPENIEIECHUS B TEIUIONEpeiayde.

OCHOBHBIE TEIUIOBBIE MPOLIECCH B XUMUYECKON TEXHOJIOIMH: HArPEBAaHUE U OXJIAKICHUE,
KOH/ICHCAllMs IapOB U UCHIApEHUE KUKOCTEH.

CranuoHapHBI M HECTALIMOHAPHBIN MIEPEHOC TEILIOTHL. TeMneparypHoe Moie, rpagueHT
TEMIIEPATYpPhI U TEIIOBOM MOTOK; TEIUIONEpeaaya 1 TeriooTaava. TemmnepaTyponpoBOJHOCTb —
TEIUIOMHEPLIMOHHBIE CBOMCTBA CPEABI.

2.2. Ilepenoc sHepruu B GopMe TEIIOTHI.

TennoBoil GanaHc Kak 4YacTHbIM ciydail sHepreTuueckoro OamaHca. OmnpeneneHue
TEIUIOBOI Harpy3KH armapara Ipu U3MEHEHUHU U 0€3 U3MEHEHUs arperaTHoro coctosiHus. Pacxon
TEIUIOHOCHUTENIEH.

Juddepennmanpaoe ypaBHEHHE IEPEHOCA YHEPTHU B OpPME TEIUIOTHI, ypaBHEeHHE Dypbhe-
Kupxroga u TennonpoBoaHOCTH.

CranuoHapHbIN IEPEHOC TEIUIOTHI Yepe3 INIOCKUE U WIMHApUUYecKue cTeHKU. CoueTanne



MEXAaHU3MOB IIEPEHOCA TETUIOTHI (TEMJIONPOBOJHOCTH, KOHBEKLIUHU, U3ITYYEHHUS).

KonBekTuBHBIN TlepeHOC TEemioThl. be3pazmepnbie nepeMenHsle — yucia Hyccenbra,
[exne, [Ipanatis, I'pacroda, @ypoe. Pacuer ko3 PpHUIHEHTOB TEIIOOTAAYH MPU BBIHYKICHHOM
Y €CTECTBEHHON KOHBEKIIUU.

TenmooOMeH mpu M3MeHeHUHU arperatHoro coctossHus. Konaencamms napos. @opmyna
HyccenpTa. TermmooOMeH pu KUTICHHUH.

PaguanTHeli TemonepeHoc. B3anmHoe wu3nydeHue Ten. PaanaHTHO-KOHBEKTHBHBIN
NEPEHOC TEIUIOThl. Pacder moTepp TEIUIOTHI anmaparamMu B OKPY’KAIOIIYIO Cpely M TEIUIOBOM
n3ossiui. OCHOBHOE ypaBHEHUE TEIIONEpPEAAUN.

2.3. Tenonepenavya B MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TEIJIOOOMEHHHKAX. AJTUTHUBHOCTh TEPMUUYECKHX
conpotuBieHnil. CpeaHss IBUXKYIIas cuia Ternonepenayn. OnpeaeneHue CpeiHe IBUXKYIIe
CWIBl B ammapaTax pasjIMYHbIX KOHCTPYKIMH. B3aumHOe HampaBiieHuEe JBHYKEHUS
TeIIOHOCHUTENel. PacueT moBepXHOCTH TETIIO0OMEHHUKOB.

CriocoObl moaBOAa M OTBOAA TEIUIOTHI B XMMHUYECKOH TexHosoruu. TpebGoBaHus,
npenbsaBisieMble K TeruioHocuTensiM. OOOrpeB BOASHBIM TapoM, BBICOKOTEMIIEPATYPHBIMU
OpPraHUYECKUMHU TEIUIOHOCUTEISIMH, TONOYHBIMHU ra3amu. CrocoObl anekTpooborpeBa. OTBOX
TEIJIOTHI BOAOW, BO3lyXOM U HU3KOTEMIIEPATYPHBIMU TETUIOHOCUTEISIMU.

TenmooOMenHble anmapaTbl; WX Kiaccupukanus. OCHOBHBIE THUIBI MOBEPXHOCTHBIX
Ter1000MEeHHUKOB (TpyOuaTble, MIaCTUHYAThIE, allapaThl C MEPEMEIINBAIOIINMU YCTPOUCTBAMU
u T1.4.) CMecuTenbHble TEIUIOOOMEHHUKH: TpaJupHU, KOHAECHCATOPHI cMelieHus. Bribop
ONTHUMAJIBHBIX KOHCTPYKIMM U YCIOBH AKCIUTyaTallMl TEIJI00OMEHHBIX anmnapaTtoB. OCHOBHBIE
TEHJICHIIMH COBEPIIEHCTBOBAHUS TEIUIOOOMEHHBIX alIaparoB.

Paszoen 3. [Ipoyeccol u annapamer paszoeneHuss 2omozenHvix cucmem. (OcHoBHble
MaccoobmenHbie npoyeccyol).

3.1. OcHOBHBIE MOHATHSI U ONPEJIEIIEHUSI B Maccolepeiaye.

Knaccudukanus mporeccoB MaccooOMeHa. OCHOBHBIE TIOHATHS U OMpPEIEICHHUS.
[Ipomecchl co cBOOOAHON M (PUKCHUPOBAHHOW TpaHUICH pasnena ¢a3 u ¢ pazaensionieii (assl
neperopojakoi (MemOpanoii). Hocutenu u pacnpesnensemMble BemecTBa. CrocoObl BBIpaKEHUS
cocraBa (a3.

OU3NKO-XUMUYECKHE OCHOBBI MacCOOOMEHHBIX MpPOIECCOB. PaBHOBECHbIE YCIOBUSI U
OTIpeNleICHNEe HampaBlIeHWs TepeHoca BemectBa u3  (assl B ¢aszy. Koadpdumnments
pacnpenenenus. [lonsTue o Mmacconepenaye 1 MacCoOTAaue.

KoHneHnTpannonHoe nosje, TpaiueHT KOHIEHTPAu, OOIMIMKA ¥ yIeIbHBIA MOTOK MAacCCHI.
Monekymnspras auddys3us B )KUIKOCTAX, Ta3ax (mapax) U TBEPbIX TeNlax.

3.2. MexaHu3MBbI [IEpEHOCA MacCCHhI.

VYpaBHEeHHE HEPA3PBIBHOCTH JJIs1 JBYXKOMIIOHEHTHOM CHCTEMBI.

HuddepennmanpHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MACChl B OMHAPHBIX CPEIax.

Juddy3uoHHbIN TOTpaHUYHBIN CIIOH; TPOoGUIN KOHIIEHTPALUNA U CKOPOCTEH B TOTOKAX.

Koaddummentsr mMaccoormaun. OCHOBHBIE MOJEIBHBIE MPEICTABICHUS O MEXaHHU3ME
MacCOOTAAYH.

MopenupoBanue kKoHBEeKTHUBHOro MaccooOmena. Yucna Hyccenbra, Ilekne, [lpanarms,
®Dypre U 1p., UX PUINIECKUIN CMBICI, aHAJIOTHH C TEIJIOBBIM NOJ00MeM MPUMEHHUTEIHHO K ra3aM
U OKAAKOCTSAM. Pacuer Ko3((UIIMEHTOB MAaccOOTIA4M B ammapaTax pPa3UYHbIX THIIOB IO
YpaBHEHUAM ¢ 6€3pa3MEPHBIMH MTEPEMEHHBIMHU.

Macconepenaua. OcHOBHOe YypaBHeHHE Maccomnepenadd. COOTHOUIEHHE MEXIY
kodpUIMEHTaMH  Maccolepenayd M MacCoOTHaud, aAJAUTUBHOCTh  IU(DPY3HOHHBIX
conpotuBiieHui. HTeHCUpUKalus Macconepesaud MyTeM BO3AEUCTBUS Ha JIUMHUTHPYIOIIYIO
CTaJUIO.

BnusHue ycnoBuil (Temmeparypbl, [JaBiI€HHs, KOHLIEHTpalMil) Ha HampaBicHHUE
MaccorepeHoca Ha mpuMepax abcopOInu; TPUHIIUITEI BBIOOpa a0COpOEHTOB.

3.3. ®a30B0€ paBHOBECHE.



MarepuanbHblii 0ajaHC HENMPEPHIBHOTO YCTAHOBHMBILETOCS Ipolecca MpU Pa3IUYHbIX
croco0ax BeIpaKEHUS COCTAaBOB (Da3 M MX PacXoJI0B; ypaBHEHUS pabOUMX JTUHUH.

[IpenenbHple  KOHIEHTPALMM  paclpeiesieMOro KOMIIOHEHTa B OTAAoLed u
u3BNeKaomen ¢azax aias NPOTHUBOTOYHBIX IMpoLeccoB. MaKCHUMalbHO BO3MOXHAasl CTENEHb
U3BIICYCHHSI, MUHUMAJTBHBIN ¥ ONTHUMAIIbHBIN PacXObl U3BICKAIOMIEH (a3bl.

3.4. MeTonb! pacuéra pa3MepoB MaCCOOOMEHHBIX KOJIOHHBIX aIllapaToB.

Pacuer momepeyHOro cedeHus (AMamMeTpa) KOJOHHBI; MPENENbHO JOMyCTHMAas U
SKOHOMMYECKU ONTHUMAJIbHAs CKOPOCTH CIUIOUIHOMN (ha3bl.

ParmonanbHelii BHIOOP B3aMMHOTO HaNpaBJIeHUs ABMKEHHS (a3 U OpraHu3alui OTOKOB
B MacCOOOMEHHBIX ammnapaTax. Pacuer MaccCOOOMEHHBIX MPOILIECCOB U amlmapaToB ISl CUCTEM C
OJTHUM pacIpeeisieMbIM KOMITOHEHTOM. OCHOBBI pacueTa BEICOTHI MAaCCOOOMEHHBIX amIapaToB ¢
HENPEPBHIBHBIM U CTYNEHYaThIM KOHTAaKTOM (a3. J[Ba OCHOBHBIX METOJa pacueTa: Ha OCHOBE
K02(pPHIIMEHTOB Macconepeay U Ha OCHOBE MOHSATHS TEOPETUYECKOM CTYNEHHU pa3fefiCHHS.
[TonsiTe 4yucna eIWHUI] MEpeHOca W BBICOTHI €AMHULBI nepeHoca. dakTop Maccomepenayu.
Cpenusist IBUOKYILAs CUila Maccorepenayn. BiusHue npo1oJsHOT0 epeMEeINBaHus Ha CPETHIO0
IBUKYLIYIO cuily Maccomepenauu. Ilpouenypa pacyera, oOCHOBaHHasi Ha OOBEMHBIX
kod(Punmentax macconepenauu. ['paduiyeckuii ¥ aHATUTHIECKUN METOJIBI pacyeTa.

Pacuer BbBICOTBI MacCOOOMEHHBIX amnmapaToB CO CTYNEHYAaTbIM KOHTAaKTOM (a3.
D¢ dexkTuBHOCTH cTyneHu no Mspdpu. CBs3p uncna equHHIl nepeHoca u JokanbHoro KITJI
ctynend 1o Mbpapdpu. UucrneHHbld pacueT «OT CTYyNeHM K CTYyNEeHM» M ero rpaduyeckas
MHTEPIIPETALNS C UCIIOIb30BAHUEM «KUHETHUECKON JIMHUMY. YUeT CTpYKTypsl NoTokoB U KII/]
tapenku. OCOOEHHOCTH pacuera TapesibyaThiX KOJOHH Ha OCHOBE MOHSTHS TEOPETUYECKOU
Tapeiku. Yncio NeHCTBUTENBHBIX U TEOPETUYECKUX TapesloK. DPPEKTUBHOCTD TAPEIKH.

PanmonanbHblil BEIOOp B3aUMHOTO HamlpaBieHUs ABMKEHUS (a3 U OpraHu3aluy MOTOKOB
B MacCOOOMEHHBIX armaparax.

3.5. A6copOrusi.

OO0mue TPUHLHUIBI YCTPOHCTBA M KiIacCHU(HKAIUSA amnmapaToB s MacCOOOMEHHBIX
IPOLIECCOB B cucTeMax '"ra3(map)-KuakocTs'. OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHoBHbIE TUTIBI M 00JacTH TpPUMEHEHUs: aOcopOepoB: HacaJO4yHbIE U TapeibyuaThie
KOJIOHHBI, almapaTthl CO CIUIOIIHBIM M CEKIIMOHHPOBAHHBIM 0apOOTaXKHBIM CIIOEM, ammapaTsl ¢
JUCTICPTUPOBAHUEM SKUIKOCTH.

Cxembl a0COPOIIMOHHO-/IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHUEM HW3BJICUCHHOTO
KOMIIOHEHTa W pereHepanueil abcopOeHTa (necopOuueld mpH MOBBIILICHHOW TeMIeEparype,
TIOHM)KCHUEM JIaBJICHUS, OTTYBKOW WHEPTHBIM HOCUTEIIEM).

3.6. Juctumnsus. Pextudukanmus.

Paznenenue auCTIILISIMEH KUAKIX TOMOTEHHBIX CMECEH U COKIDKEHHBIX Ta30B; 00JIaCTH
MPUMEHEHHUS U OCOOCHHOCTH MPOBEICHUS IPOIECCOB MPH PA3TUYHOM JaBICHUU.

[TapoXuIKOCTHOE paBHOBECHE JJIsi CUCTEM C MOJHOW WM OrPAaHUYEHHOW B3aWMHOMN
pacTBOPUMOCTBIO M €r0  BIMSHHE HAa  BO3MOXXHOCTh  pPa3leNeHUS  KOMIIOHEHTOB
TUCTHUISIIUOHHBIMU MeToIaMU. PacdeT paBHOBECHS /IS HICANIbHBIX OMHAPHBIX CMECEH.

IIpocras u dpakuuoHHas MEperoHkKa; MeperoHka c nedierManueil. MarepualbHBIHA
OasaHc, pacyeT BbIXOJAa MPOAYKTA U €ro CPEeIHEro COocTaBa MpHU NEPEroHKe OMHAPHBIX CMECEH.
Cxembl ycTaHOBOK. TemoBele OamaHChl M pacyeT pacxoJO0B TEIUIOHOCHTENECH I 3THX
IPOLIECCOB.

Pextudukamus. Ou3NKO-XMMHUECKHE OCHOBBI U OCOOCHHOCTH YCIIOBUH MPOBEACHUS
nporeccoB. CXeMbl YCTaHOBOK IS HETIPEPHIBHOM U TMEPHOAMYECKON pEeKTU(PUKAIIH OMHAPHBIX
cmeceil. Oco0eHHOCTH YCTPONCTBA ammapaToB (HACAaIOYHBIX M Tapelb4yaThiX KOJIOHH) U BBIOOpa
peXUMOB HMX pPabOTBI MpU peKTHPUKAK (10 cpaBHEHUIO ¢ abcopOiueit). OcoOeHHOCTH
YCTpOICTBa U BapHaHTHI pabOThI UCTIapUTeNel U 1ehaerMaTopoB.

MopenupoBaHie U pacueT MPOIECCOB M allapaTroB MPH HEMPEPHIBHON PEKTH(PHUKAINN
OuHapHBIX cucTeM. OCHOBBI YHMCIEHHOTO U TIpadoaHATUTUYECKOTO METOJI0B. MaTepuaabHbIN
Oamanc. PabGoume mwaMHM. OnpeneneHHe MUHUMAIBHOTO W pabodyero (¢uierMoBOrO YHCIA.



TenoBoil GaaHC W pacyeT pacxoJO0B TEIUIOHOCHTENEH. [IPUHIUITBI TEXHUKO-IKOHOMHYECKOM
ONTUMHU3AIMM TpH pacuere paboyero (IerMoBOro umciaa, pa3MEpoB amnmapaTrypel U
sHepreTrueckux 3aTpaT. OCHOBBI pacuera TapelnbuaThiX M HACAJOYHBIX PEKTU(DUKAIMOHHBIX
KOJIOHH.

Pazoen 4. Ilpoyeccvr u annapamwvl pazoenenusi 2emepoceHHbIX cucmem (OCHOBHbIE
2UOpoMexanuyecKue npoyeccyl).

4.1. Pa3nenenue reteporeHHbIX cucteM. OCHOBHBIE OHSITHS M METO/IBI.

Krnaccudukanus >kMIKMX U Ta30BbIX T€TEPOTEHHBIX CUCTEM: CYCIIEH3UH, SMYJIbCUH, TIEHBI,
IBUTH, TYMaHbl. MaTepuaibHbIi 0aTaHc MPOLEeCCOB pa3/IeICHHs TETEPOTEHHBIX CUCTEM.

Onenka 3¢ppexTHBHOCTH 1 BEIOOP ONTUMAIBHBIX MIPOLIECCOB U aIMapaToB JIJIs pa3/esieHus
TE€TEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPHUH OCAKICHUSA.

Paznenenne Xuakux W ra3oBbIX CHUCTEM B IIOJIE CHJI TsDKECTU. Pacuer ckopocrteit
CBOOOZHOTO M CTECHEHHOTO OCAKICHHS TBEPABIX YACTHIl IIApOOOpa3HOM M OTIMYHBIX OT Hee
¢dbopM B TIOJIE CHITBI TSXKECTH.

[Iponiecchl oTcTaMBaHUs U YCTPOMCTBO aNmapaToB pa3AelICHUs] CYCIEH3HM, YMYIbCUNA U
nbuiel. Pacuer MoBEpXHOCTH OCaXACHUS U IIPOU3BOAUTEIBHOCTH OTCTOMHHUKOB. Y CTPOMCTBO U
JIEWCTBHUE IUKJIOHOB (IIPOCTHIX U OaTapeHHBIX ), THAPOIUKIOHOB.

4.3. TeyeHue )KUIKOCTH Y€PE3 HEMOABUKHBIE 3EPHUCTBIC U TICEB/I00KUKEHHBIE CIIOU.

3HaueHue TUAPOAMHAMUKH 3€PHUCTHIX CJIOEB B Ipoleccax (pUiIbTpOBaHUs, TEIIO- U
MaccooOMeHa, TeTEepOreHHOro katammza U Jp. OCHOBHBIE XapaKTEPUCTHKU JTHUX CIIOCB:
JUCIIEPCHOCTb, yJI€JbHAsA IOBEPXHOCTh, TOPO3HOCTh, SKBUBAJICHTHBIN TUaMeTp KaHaloB. Pacyer
TUAPABIMYECKOTO COMPOTUBICHUS CJOs. [MApaBIMuecKoe COMPOTHBICHHE CJIOEB HACaJ0K
MPOMBIIIIEHHBIX MacCO- U TEINIOOOMEHHBIX aIapaToB.

Pexxumbl TeueHUs TOTOKOB B HacaJO4YHbIX KOJOHHaX. ['mapaBinueckoe cOnpoTUBIICHUE,
SIBIICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCHHU (Da3 U pacueT COOTBETCTBYIOIIUX CKOPOCTEH.

lunponuHamMuka TCEBIOOXKMKEHHBIX — (KHUIMSIIKUX) ciioeB. OO0macTe MpUMEHEHHS
TICEBIOOKIKECHHUS. OcHOBHBIE XapaKTEePUCTUKU TMICEBI00KMKEHHOTO COCTOSIHHSI.
['uapaBnuyeckoe corpoTuBieHne. Pacuer ckopocTeil IceBa00KMKEHUS U CBOOOAHOTO BUTAHUS,
BBICOTBHI TICEBIOOXKMKEHHOTO cJosi. OIHOPOJHOE W HEOJHOPOIHOE TICEBIOOKIKEHUE.
Oco0OeHHOCTH TICEBIOOXKIDKEHUSI TOMUANCIEPCHBIX clioeB. [IHEBMO- M TUAPOTPAHCIOPT
3€PHUCTHIX TBEPJIBIX MATEPUATIOB.

4.4. ®unbTpOBaHHUE CYCIIEH3UI U OYUCTKA ra30B OT MbLICH.

Crienin(rka MOBEJCHUS OCAJKOB KaK 3CPHUCTBIX CIIOCB: C)KMMAECMBIE M HECKUMACMBIC
ocanku. Bumgel ¢QunpTpoBanmbHBIX meperopofok. DakTopbl, BIUAIONIME HA CKOPOCTh
dbunsTpoBanus. PUITpOBaHUE MPU TOCTOSTHHONW CKOPOCTH (PUIBTPOBAHUS. DKCIIEPUMEHTAIBHOE
ompezieNieHue KOHCTaHT ypaBHeHHs (uiubTpoBaHus. Kiaccudukanus u ycTpoicTBO OCHOBHBIX
TUTIOB HETIPEPHIBHO U MEPHOIUICCKH PabOTarONHX QHUIBTPOB M (PHIBTPYIONUX IEHTPUDYT.

4. O0beM yueOHOH THCUUIJIMHBI

Bceero CemecTpsnl
Ny 5 6
Bunet yaeOHOM paboThI 3K Axan.
Axag. Axan.
q 3E q 3E q

Oo61masi Tpy10eMKOCTb TUCHHUILIHHBI 0 Y4eOHOMY 10 360 5 180 5 180

IUIAHY
KonrakTHas paboTa — ayAUTOPHbIE 3aHATHS: 4 129 2 64 2 64
Jlexuuu (JIek) 1,78 64 1089 32 [0,89| 32
[TpakTnueckue 3austus (I13) 1,78 64 1089 | 32 [0,89| 32
CamocTrositesqbHasi padora (CP): 444 | 160 | 2,22 | 80 |222| 80

KonTakTHas camocrosiTesnpHas padoTa — — — — — —

CamocTosiTeTbHOE U3yUeHHE pa3fiesioB qucuuminael | 4,44 | 160 | 222 | 80 | 2,22 | 80

IK3aMeH 2 72 1 36 1 36




IIpoodondcenue mabauyvl

KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs ) 0,8 1 0,4 1 0,4
[ToaroroBka K 9K3aMeHY 71,2 35,6 35,6
Bujx koHTpOJIS: 9K3aMeH 9K3aMeH
Bcero CemecTphbl
. 5 6
Bunsl yueOHoi paboThI AcTp.
3E a 3K A(i;[p. 3E A(;Tp.

Oo01mast Tpy10eMKOCTb TUCHHUILUIMHBI 10 Y4eOHOMY 10 | 270 5 135 5 135

IUIAHY

KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 4 96 2 48 2 48
Jlexuuu (JIek) 1,78 48 10,89 | 24 089 | 24
[Tpaktnueckue 3anstus (I13) 1,781 48 1089 24 0,89 | 24
CamocrositesbHas padora (CP): 444 | 120 | 2,22 | 60 |222| 60

KoHTakTHas camocTosTeIbHAS pa60Ta

CamocTosiTeTbHOE U3YyUYEHHUE pa3fiesioB qucuuiuinael | 4,44 | 120 | 2,22 | 60 | 2,22 60

IK3aMeH 2 54 1 27 1 27

KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs ) 0,6 1 0,3 1 0,3

[ToaroroBka K 9K3aMeHY 53,4 26,7 26,7
Bujx koHTpOJIS: 9K3aMeH IK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Oo0mas xumuyeckasi texnoaorus» (b1.518)

1. lleapr AUCHMIUIMHBI — (QOPMHUPOBAHWE 3HAHWKW B OOJACTH peau3aliid XHUMHKO-
TEXHOJOTHYECKHX TPOIECCOB C YYeTOM (U3UKO-XUMHUYECKUX OCOOEHHOCTEH MPOTEKAIOUINX
peaxiuii, BbIOOpa ONTHUMAIBHBIX YCIOBHH peam3yeMbIX MpPOIECCOB, BBHIOOpa 3(P(EKTUBHBIX
PEaKTOpOB, MPUOOPETEHUs HABBIKOB B COCTAaBJICHHHM MAaTE€pPHAbHBIX U TEIUIOBBIX OajJaHCOB, B
pacdeTre IpOLECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHYECKOTO0 MOJEIUPOBAHUS, MOITYUYECHHS
3HaHMI B 00J1acTH pa3pabOTKU dHEProcOeperaromnx XuMuko-Texnonorndeckux cuctem (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUI Ha IPUMEPE COBPEMEHHBIX ITPOU3BO/ICTB.

2.B pe3yabTrare u3y4YeHHs JUCHMIUIMHBI O0y4YalIIMiCA 1O Mporpamme
0akaJaBpuaTA J10JIKEH:

Obaaoams cnenyromumu obenpodeccruonanbabiMu (OITK) komnereHusMu:

— CHOCOOHOCTHIO M TOTOBHOCTBIO HCIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IUCUUIUIAH B podeccruonanbhoi aestrenbHocTr (OITK-1);

— TOTOBHOCTBHIO HCIOJNB30BAaTh 3HAHWS O COBPEMEHHOH (U3MYECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BEIECTBA Ul ITOHUMaHUS
OKpY’KaroIero Mupa u spiieauit mpupobl (OITIK-2).

3namy:

— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO HMCCJIEIOBAHUS B3aWMOJCHCTBUS XHMHUYECKHX TPEBPALICHUNA U SIBICHUI
MepeHoca Ha BCEX MaCIITaOHBIX YPOBHSX;

— METOJUKY BhIOOpa peakTopa U pacuéTa mnpoiecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MPOIIECCH] U PEAKTOPBI XUMHUUECKON TEXHOIIOTUH;

— OCHOBHBIC TMPHUHIMIIBI OPTaHU3AUA XHUMHUYECKOTO IPOU3BOACTBA, €r0 HEPapXHUECKYIO
CTPYKTYPY, METOJIbI OLIEHKH 3(PPEKTUBHOCTH TIPOU3BO/ICTBA;

— OCHOBHBIE XMMHUYECKHE ITPOU3BO/ICTBA.

Ymemn:

— paccyuTaTh OCHOBHBIE XapAKTEPUCTUKN XMMHUECKOTO IPOLIECCa;

— BBIOpaTh PallMOHATIBHYIO CXEMY MTPOU3BOJICTBA 33/IaHHOTO IPOIYKTa;

—  OIICHUTH TEXHOJIOTMYECKYIO A(PPEKTUBHOCTH MPOU3BO/ICTBA;



— BBIOpaTh YPPEKTUBHBINA TUIT PEAKTOPA;
— IPOBECTH pacyeT TEXHOJOTMYECKHUX MTapaMeTpOB JJIs 3aIaHHOTO MPOLIeCCa;
—  ONpeeNuTh NapaMeTpbl HAWIYUYlIed OpraHu3aluy MpoIecca B XMMUYECKOM PEAKTOpE.

Bnaoemy:

— MeToJaMH aHan3a YPPEKTUBHOCTH PaOOTHI XUMHYECKUX TIPOU3BO/ICTB;

— MeToJaMH pacyeTa M aHajiu3a IMPOILECCOB B XUMHUYECKHUX pPEAKTOpax, OMNpPEICIICHUS
TEXHOJOTMYECKHUX NIOKa3aTeNeH;

— METOoJaMH BBIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTtkoe cogep:xanue TUCHUILIHHBI

Pa3zoen 1. Xumuueckas mexnonocuss u xumuyeckoe npou3so0cmeo.

1.1. OcHOBHBIE ONIPEAEICHUS U TTOJTOKEHHUS.

Xumugeckasi TexHoJorusi. OOBEKT XMMHUECKON TeXHOJIOTHH. MeXOoTpacaeBoil Xxapakrep
XUMUYECKOW TEXHOJOTHH. Pa3BUTHE XMMHMUYECKMX MPOU3BOJCTB MU XUMHYECKOW TEXHOJIOI'MH.
MecTo XMMHUYECKOH TEXHOJIOTHH B IPOMBIIIJICHHON cepe U METO0B XUMUYECKON TEXHOIOTHH
B HEXMMHYECKHUX OTpPACIAX MPOMBIIUIEHHOCTH. CHCTEMHBIM aHaau3 CIOXHBIX CXEM U
B3aMMOJICVICTBUI JJIEMEHTOB CXE€Mbl — IIOHATHE M coAepkaHue Meroja. dusznueckoe U
MaTE€MaTHYECKOE MOJIEITUPOBAHNE, ONPEAEICHUE U OCHOBHBIE MTOHATHUS, X MECTO B MHKEHEPHO-
XUMHUYECKHX MCCIEOBAHUSIX U pa3paboTkax. MecTo U 3HaUeHHE HATYPHOTO U BBIYUCIUTEIHHOTO
skcriepumenTa. CopepkaHue U 3aJjauu yueOHOro Kypca.

1.2. XuMuueckoe mpou3BOACTBO.

[lonsiTHE 0 XUMHYECKOM NPOU3BOACTBE. MHOTOQYHKIIMOHATBHOCTE XHUMHUYECKOTO
npous3BoJcTBa. OOmas CTPYKTypa XHMHUYECKOTO MNpou3BoACTBa. (OCHOBHBIE MOJCHCTEMBI
XUMHYECKOrO MPOU3BOACTBA. (OCHOBHBIE TEXHOJIOIMYECKHE KOMIIOHEHTBI XHMHUYECKOIO
IIPOM3BO/ICTBA.

KauecTBeHHBIE M  KOJMYECTBEHHbIE IIOKA3aTeId  XWMHYECKOIrO  IPOU3BOJACTBA!
TEXHOJIOIMYECKHE, DKOHOMUYECKUE, IKCILTyaTallUOHHBIE, COLUATIbHBIE.

1.3. CeIpbeBbIE PECYPCHI, BOJIA U SHEPTHUSI B XUMUYECKOM MTPOU3BOJICTBE.

Knaccudukanus ceIppeBBIX peCypCcoB 10 Pa3InIHBIM IPU3HAKaM — (Da30BOMY COCTOSIHHUIO,
MPOUCXOXKACHNUIO, HCTOYHHKAM. MuHepanbHOE ChIpbe (PyIObl M IIOJIE3HBIE MCKOIAEeMBbIE),
OpraHu4ecKoe MPUPOJHOE ChIpbe (FOPIOYME MCKONAeMbIe), PACTUTEILHOE U YKUBOTHOE CHIPHE,
BTOPUYHOE ChIPbE — MX HCIIOJIb30BaHUE U MyTH nepepaboTku. OCHOBHBIE CTIOCOOBI MEPBUYHON
00paboTKK chIpbsi (oOoraiieHue, O4MCTKa, MOArOTOBKAa K TPAaHCIOPTHPOBKE M IepepadoTKe).
[lonaTne, CymHOCTP W TPUMEPHI YTIIyOJCHHS WCIIONB30BAaHUS CHIPBS, KOMOWHUPOBAHHS
MPOU3BOJICTB ¥ KOMILJIEKCHOM MepepabOTKH ChIPbS.

3HaueHUEe U MCMOJIb30BAaHUE BOABI B XMMHUYECKHUX IMPOU3BOJACTBAX. VICTOUHMKU BOJBI.
TpeGoBaHMsI K TEXHOIOTHYECKOM U ObITOBOM Bozie. [[poMblIliieHHAs MOATOTOBKA BOABI M METOBI
ee O4YMCTKM OT npumecedl. OCHOBHbIE METOAbI KOHTPOJSI KayecTBa BOAbL. DKOHOMUS
BOJIONOTPEOIECHUS B IPOU3BOACTBE. BOI00OOPOTHBIE CUCTEMBL.

Bup! 1 MICTOYHUKH SHEPTUHN B XUMUYECKOM MPOMBIIIIICHHOCTH. MacimTadbl moTpeOaeHus
U crocoObl yMEHBIIEHHS SHepreThdeckux 3arpar. CyIIHOCTh U TpPHUMEpPhl pEereHepanuu u
peKynepaluud JHEPruu. OHEProTEXHOJIOTMYECKUE CHCTeMbl. BTOpHUYHBIE SHEpreTuvecKue
peCypcChbl.

Pasoen 2. Teopemuueckue 0CHO8bl XUMUYECKUX NPOYECCO8 U PeAKMOPO8.

2.1. OcHOBHBbIE ONpeEICHUS U TOJ0KECHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MpeBpaLLEHUI —
CTEXMOMETPUYECKHE, TEPMOJMHAMHYECKUE, KuHeTudyeckue. [lokazatenn XUMHUYECKOTO
IpEeBpaIeHHs — CTENICHb PEBPAICHHS, BHIXO/ MPOIYKTa, HHTETpabHas U quQQepeHIraIbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMH U MPEBPALLEHUS PEAreHTOB.

2.2. X¥MHUYECKHUE TIPOIIECCHI.

Omnpenenenne. Knaccudukanys XUMUYECKUX TMPOILIECCOB MO PA3IUYHBIM MPU3HAKAM —
XUMHYECKUM (BUJ XHMHUYECKOM pEaKIUH, TEPMOJWHAMUYECKUE XapaKTEPUCTUKH, CXEMa
npeBpalieHuii) u pazoBbIM (UHCIO U arperaTHoe cocTosHue has).



I'omorenHsbIi xumuueckuid npouecc. OnpeneneHue U NpuMepsl. BiausHue XUMHUYECKUX
MPU3HAKOB M YCIOBUHN MPOTEKaHUs Mpoliecca Ha ero nokazatenu. CriocoObl MHTEHCU(PUKAIIUH.

[MonsTHe onTUManbHBIX Temmneparyp. ONTUMaNbHBIE TEMIEPATYPHI IS OOPATUMBIX H
HEOOPaTUMBIX K30~ ¥ SHJOTEPMUUECKUX PEAKIIHI.

I'ereporennsiii (HEKaTAIUTUYECKUI) XUMUUECKUN mpouecc. OnpeneneHue U MpUMEpHI.
CrpykTypa mpolrecca u ero coctapistomue (craguu). HaGmogaemass CKOpOCTh XUMHUYECKOTO
npespaienust. O0mactu (peXuMbl) MPOTEKaHUS MPOIIecca, JUMUTHPYIOMIAs CTa U

I'eTeporennsnii xuMuyeckuii mporecc '"ra3 (kuakoctb) - TBepaoe". OOocHOBaHUE,
MOCTPOEHUE U aHAJIU3 MATEMAaTUYECKOW MOJIEIH AJI peakuil ropeHus (MOoJenb "'CKUMAroIIascs
chepa") m TomoxuMuueckor (Moaenb ''c HeB3amMmoAeHcTByromMM sapom"). HaGmromaemas
CKOPOCTh TPEBpPAIECHUS, BpeMsl TMPEBpAIICHUS M MyTH WHTCHCH(PHUKAIUU ISl Pa3THYHBIX
oOracTeil mpoTeKkaHus mporecca.

I'ereporennplii XUMUYECKUH mpormecc '"ra3 (KUAKOCTH) - KHUAKOCTR". OOOCHOBaHHE,
MOCTPOCHUE M aHaIM3 MaTeMaThuueckod mozenu. Halmromaemast CKOpOCTh MpeBpaleHUS U
obnactu nporekanus mpouecca. [lytu nHTeHcuduKayu UIsi pa3TUYHbIX PEKUMOB TIpoIlecca.

Karamurnueckuit mpouecc. Omnpenenenue, kinaccudukainus, mpuMepsl. [ eTeporeHHbIiI
Karajau3 Ha TBepAoM Karanm3atope. OOOCHOBaHHE, MOCTPOCHHE M aHAIU3 MaTeMaTHYeCKOU
MOJIESIM Ha KaTaJIMTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3epHE KaranuzaTopa. Habmronmaemas
CKOPOCTH MPEBpAIlCHUs U 00JIaCTH MpoTeKaHus nporecca. CTeneHb UCIOIb30BaHMS BHYTPEHHEH
noBepxHocTu. [lyTu nHTeHCHpUKAIIMK KaTaTUTHYECKUX IIPOLIECCOB.

2.3. X¥MHUYECKHE PEAKTOPBHI.

OnpeneneHnre M Ha3HAYEHHUE XUMHYECKOIO peakTopa. PeakTopbl B XHMHUYECKUX U
HEXMMHYECKUX OTpACIsAX MpoMbIILIeHHOCTH. OO030p THUIIOB XHMHYECKUX PEAKTOPOB, HX
CTPYKTYpHBbIE JJIEMEHTHI (peaklMOHHAas 30HAa, YCTPOICTBa BBOJAa U BBIBOJA, CMEIICHUS,
pasfeneHus U paclpesesieHUs] TTOTOKOB, TEIJIO0OMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLECCHI U
SIBJICHUSI B HUX.

CucremaTu3zaiusi MpoIeccoB B XMMHUYECKOM pEaKTope Mo MacmTaly UX MPOTEKaHUS:
XUMHUYECKasl peaKIysl, XUMUYECKUH MTPOLECC B 3JIEMEHTAPHOM 00BbEME, MPOLIECCH] B pEAKLINOHHOM
3JIEeMEHTE U B PEaKTOpe B IIEJIOM, UX B3aUMOCBS3b U HepapXuuecKasi CTPYKTypa MaTeMaTH4ecKoi
MoJieH Ipoliecca B peaktope. [Ipumeprl mpo1ieccoB B pa3InyHbIX BUJAX XUMUYECKUX PEAKTOPOB.

Knaccudukanus nporeccoB B peakTopax Mo pa3IudHbIM MPU3HAKAM - BHJI XUMUYECKOTO
npolecca, OpraHu3alys IMOTOKOB pPEareHTOB (CXeéMa JBMYKEHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE), OpraHu3allvs TeIJIOBBIX MOTOKOB (TEIIOBOM PEXUM,
cXeMa TeIuI000MeHa), CTAIHOHAPHOCTH TPOIIecca.

O6ocHOBaHME ¥ TOCTPOCHUE MAaTEMaTHUECKON MOIETH MIPOIECCca B pEaKTopax pa3iuyHOro
TUMA KaK CHCTEMBl YPaBHEHHH MaTEpPHAIbHOTO M TEIUIOBOTO OallaHCOB HAa OCHOBE JAHHBIX O
CTPYKType MOTOKa, XMMHUYECKUX MPEBPAILICHUIX, SIBICHUAX MEpPeHOca TeIla U BEIIECTBa U HMX
B3auMoieiicTBuu. CucreMaTusanus U KiacCu(puKanys MaTeMaTHIeCKAX MOJEIICH MPOIECCOB B
peakTopax.

N3oTepmuueckrue mporecchl B XUMHUYECKOM peakTope. BinsHue CTpyKTyphel MOTOKa
(umeanbHOE CMENICHHE M BBITECHEHHWE), CTAllMOHAPHOCTH Tpolecca (MPOTOYHBIN U
NEepPUOANYECKUI), TapaMETPOB U YCIOBUI MPOTEKaHUs Ipolecca (TeMnepaTypa, KOHIEHTpaLus,
JaBJieHHe, 00bEM PEaKIIMOHHOM 30HbBI, BpeMsl), BUJIa XUMHUYECKOHN peakiuu (IpocTasi U CIOXKHas,
oOpatrmasi U HeoOpaTuMasi) W €€ MapaMeTpoB Ha MPOQPWIA KOHIICHTPAIMH W IOKa3aTeln
mporecca B peakTope (CTENeHb MPEeBPAIEHUs, BBIXOJ MPOIYKTa, CEIEKTHBHOCTH MpoOIlecca).
OcHoBHI pacueTa nporecca B peakrope. Comnocrapnenne 3()(heKTUBHOCTH MPOIIECCOB B PeaKTopax,
OTHCHIBAEMBIX MOJICISIMH UJICATHHOTO CMEIICHUS U BHITECHEHUSI.

Heunzorepmuueckue mnporecchl B XUMHUYECKMX peakTopax. OpraHuzanus TEIUIOBBIX
MOTOKOB U PEKUMOB B XUMHUYECKUX peakTopax. Pacnpenenenue temmnepaTypbl, KOHIEHTPALUN U
CTENEHM MPEBpAIICHHUS B PEAKTOPE B peXHUMaxX MHJCAIbHOIO CMEUIEHHS U BBITECHEHUS,
agnabaTu4eckoM H C TerooOMeHoM. CBs3b TEMIEpaTypbl W CTENEHH MpEBpalleHHs B
aaunabatuueckoM mpouecce. CoOINOCTaBlI€HWE C H30TEPMHUECKMM pexuMoM. Ywucno u



YCTOMYHUBOCTH CTALIMOHAPHBIX PEXKUMOB B PEAKTOPAX UACAITHHOIO CMEIICHHUS.

2.4. IIpOMBIIIJIEHHBIE XUMHUYECKHE PEAKTOPBI.

Ha xoHkpeTHBIX TpuMepax IpeAMETHO paCCMaTPUBAIOTCS TPOMBIIIIEHHBIE PEAKTOPHI JJIs
MIPOBECHUS] TOMOTE€HHBIX, T€TEPOr€HHBIX M KaTaIUTHYECKUX IPOIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKUA U OCOOCHHOCTH PEXHUMa, 00JIACTH UCTIOIH30BAHUSI.

Pazoen 3. Xumuueckoe npouzeo0cmeo, Kak XUMUKO-MEXHOI02UYECKAsl CUCeMA.

3.1. CtpykTypa 1 ONUCaHUE XUMHUKO-TEXHOJIOTUYECKONU CUCTEMBI.

XHUMHYECKOE TPOM3BOACTBO Kak XUMHUKO-TexHojornuyeckas cucrema (XTC). Ilonstue
cuctembl 1 XTC. Cocra XTC: anemeHTsI, cBsi3H, moacucteMbl. JnemenTsl X TC, knaccudukanus
Mo BUIY TNPOLECCOB M Ha3zHaueHWI0. TexHosorudeckue cBsizu 3MeMeHTOB XTC (moTokwm).
[MocnenoBarenvHasi, mNapajuieNbHas, pPa3BETBICHHAS, IOCIIEIOBATEILHO-00BOIHAs (Oaiimac),
oOpaTHas (peIrKiI) TEXHOJIOTHYECKUE CBsI3U. X cXeMbl U Ha3HaueHHE.

Omnucanue XTC. Buner moneneit XTC - onucarenbHbie U rpadpudeckre. OnucaTenbHble
MOJIETM - XUMHYEcKas CXemMa M MaremMaTudeckas wMonenb. ['padudeckue ™openu -
GyHKIIMOHATbHAS, TEXHOJOTHUYECKas, CTPYKTypHass © Jpyrue (CHeIUalbHBIE) CXEMBIL.
Ha3nauenue, npuMeHEHNE U B3aUMOCBSA3b MOJIEIICH.

3.2. Anamuz XTC.

[Tonstue, 3amaun u pe3ynbTathl aHanuza XTC - coctossnue XTC, marepuanbHbI U
TETIOBOM OaaHChl, TOKA3aTeI XMMUYECKOTO IIPOU3BOICTBA.

CgroiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEKHMOB 3JIEMEHTOB, Pa3inyuue
ONTUMAJBHOCTU 3JIEMEHTa OJAMHOYHOIO M B CHUCTEME, YCTOWYMBOCTb M CYLIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U Jp.

MarepuanbHbIi 1 TEIUIOBOW OanmaHchl. MeToAMKa COCTABICHUS U pacueTa MaTepUaIbHbIX
u temioBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OajJaHCOB B CXEMax ¢
perukiaom. @opMBbI TipeicTaBICHHs 0aTaHCcOB (TaOIHIIbI, TUATPAMMEI U Ip.).

MartepuanpHbplii  OamaHc  JUIsI  MAacCOOOMEHHBIX U PEaKUHMOHHBIX  DJIEMEHTOB.
Hcnonp30BaHne CTEXHOMETPUYECKHX, TEPMOJMHAMUYECKMX U MeX(}a3HbIX OalaHCOBBIX
cooTHoeHuH. CTeneHb NCIOJIb30BaHNUs ChIPhEBBIX PECYPCOB.

OHTaNBIUIHBIA, SHEpreTHdYecKuil (1Mo MOJHOM SHEprun) M dKcepreTHUecKuil OanaHchl U
KIIJ. Yx conocraBienne u ucnoiab3oBanue B ananmze X TC.

3.3. Cunre3 XTC.

[Honsitue wu 3amaunm cunre3a XTC. OcHoBHble »dTanbl paszpabotku XTC. Ponb
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu mpu cuHTrese XTC: MOJHOE HCIONb30BAHUE CHIPHEBBIX U
SHEPreTHYECKUX PECYpPCOB, MUHUMM3ALMA OTXO/I0B, ONITUMAJIbHOE MCIOJIb30BAHUE allllapaTyphbl.
Ux conmepxanne u cnocoObl peanm3annud. KoMOMHHUpPOBaHHBIE MPOW3BOJCTBA, COBMEIICHHEIC
MpOLIECChl, BTOPUYHBIE DSHEPre€THUECKUE PECYpPChl, HHEPrOTEXHOJOTUYECKHE CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOHbIE TPOU3BOJICTBA - UX MOHSITHSI, 0COOEHHOCTU
Y IPUMEHEHUE.

OpHOpOJHBIE TEXHOJOTMYECKHE CXEMBl: CHCTEMa pPEKYNEepaTUBHOIO TEII000MEHa,
CHUCTEMa pa3/ieJIeHUsI MHOTOKOMIIOHEHTHOW CMECH, CUCTEMa peakTOpoB. OCHOBBI MOCTPOEHUS HX
ONTUMATBHOU CTPYKTYPBI

Pas3zoen 4. Ilpomviuinennvie xumuueckue npou3so0Ccmad.

XUMHYeCKHe MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK peaau3alusl N3y4eHHbIX
TEOPETHUECKUX OCHOB XMMHUKO-TEXHOJIOTMUECKuX MporueccoB U XTC, KOHUENUUA MOCTPOEHUS
BeIcOKOd(pexkTnBHOM XTC. OCHOBHOW aKIEHT JenaeTcs Ha (PU3HKO-XUMHUYECKHE OCHOBBI
KOHLEMIMK TOCTPOEHUS TEXHOJOTMYECKOW CXEeMbl TPOM3BOJACTBA U €ro MOJCHUCTEM.
IIponsBoacTBo cepHoil kucnotsl. [IponsBoacTBo ammuaka. [Ipor3BOICTBO a30THOM KHCJIOTHI.
[Ipou3BoACTBO cTHpOIIA.

Pasoen 5. Cospemennvie menoeHyuu 6 passumuu XumMuiecKol mexHoi02uu.

Tekymiee coCTOSTHUE XUMHUYECKOW MTPOMBIIUIEHHOCTH B MUPE U TEHACHIUU €€ Pa3BUTHSI.
[lepciekTUBHBIE HCTOUHUKHU ChIpbs U dHepruu. Kiacrepuzanus XMMHUUECKON MPOMBILIUIEHHOCTH.



CoBmenieHHble Tpouecchl. ['MOKkue W mepecTpanBaeMble TEXHOJIOTHYECKHE cxeMbl. HoBble
XMMHKO-TEXHOJIOTHYECKHE MIPOLIECCHI U CIIOCOOBI OTy4YeHUs IpoyKToB. HaHOoTexXHONOTHS.

4. O0beM yueOHO# TUCHHUIJIMHBI

o B 3ageTHBIX B akamewm.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
OO0mas Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 6 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 3 96
Jlexmum (JIek) 0,89 32
[TpakTnueckue 3austus (I13) 0,89 32
Jlaboparopusbie 3ansaTus (JIad) 0,89 32
CamocrositesqbHas padora (CP): 2,33 84
KonTakTHas camocrosiTenbHas paboTa — —
CamMOCTOsITeTbHOE U3YUYCHHUE Pa3/IeSIOB JTUCIUILIMHBI 2,33 84
JK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,4
[ToaroToBka K ’K3aMeHY 35,6
Bujx koHTpOJIS: JK3aMeH
. B 3auetHpix | B actponOoM.
Bunsl yueOHoit paboThI
eAMHULIAX yacax
O0u1as Tpy10€eMKOCTh IMCUMILUIMHBI 0 Y4€OHOMY IJIAHY 6 162
KonTrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 3 72
Jlexmuu (JIek) 0,89 24
[Tpaktuueckue 3ausarus (113) 0,89 24
Jlaboparopssie 3ansTHs (J1ad) 0,89 24
CamocrositeasHas padora (CP): 2,33 63
KonTakTHas camocTosiTenbHas paboTa — —
CaMocTosITeIbHOE U3YUEHUE PA3/IEI0B TUCIUILIUHBI 2,33 63
JK3aMeH 1 27
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTECTAIUs 1 0,3
[ToaroroBka K 3K3aMeHY 26,7
Bua konTpoJs: JK3amMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Cucrembl ynpapJjieHHs] XMMHKO-TeXHOJIOTH4eckuMu npoueccammn» (b1.619)

1. llesab AUCHUIUIMHBI — 1aTh 0a30BbI€ 3HAHUS IO TEOPUH CUCTEM YIIPaBJICHUS XUMUKO-
texHosorudeckumu npoueccamu (CY XTII), npuBuTh HaBBIKM U yMeHuUs aHanu3a cBoiicts XTII,
KaK 00bEKTOB yIpPaBJIEHUS U MPAKTUUECKOTO MPUMEHEHHSI TEXHUUECKUX CPECTB YIIPABJICHUS.

2. B pesyabrare JUCIHHUILTHHBI

6aKaJ1aBpnaTa JOJ/KECH

U3y4YeHHUs

o0yuaroummuiics

nporpamme

Obaaoams cnenyromumu obenpodeccruonanbabiMu (OITK) kommereHusMu:
— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

TUCIMILTAH B ipodeccruonanbHoi aestrensbHocTr (OITK-1).

3name:
— OCHOBHBIE TTOHSTHS TEOPUH YTIPABICHHUS,

— CTaTHUYCCKHUC U NTUHAMHNYCCKUC XaPAKTCPUCTUKHU 00BEKTOB YHOpaBJICHUA,

— ocHoBHbIE BUJl CAY 1 3aKOHBI peryIMpoBaHUs;
— TunoBble CAY B XUMHUYECKOW MPOMBIIIJIEHHOCTH;

— MCTOAbI U CPpCACTBA USMCPCHHA OCHOBHBIX TCXHOJOTMYCCKUX MTApPpaAMETPOB;

— ycroitunBocth CAY;

— OCHOBHBIE MOHATUS O HenuHEeMHbIX CAY, penelHBIX cHhcTeMax, JIOTUYECKUX alropuTMax



yIIpaBJICHUS, aJANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUS.

Ymemy:

— OIpedensATh OCHOBHbIE CTaTMYECKHME M JUHAMUYECKHE XapaKTepUCTUKU OOBEKTOB
YIPaBIICHUS;

— BBIOMpATh PALIMOHATIBHYIO CHCTEMY PETYJIMPOBAHUS TEXHOJIOTHUECKOTO MpoIlecca;

— oreHuBath yctounBocth CAY;

— BBIOMpATh KOHKPETHBIE THITHI TPHOOPOB it AMarHOCTHKH X TT1.

Braoemy:

— METOJaMH TEOpUM aBTOMATHUYECKOTO PETYJIMPOBAHMS, OPraHU3allUd MU pacd€ra CHCTEM
ONTUMAJIbHOTO YIPABIEHUS MPOLIECCAMHA XMMHYECKON TEXHOJIOTUH.

3. Kparkoe comepxxanue Q1M CHUILTAHBI

Pa3zoen 1. Ocnognvie nonamus ynpagieHus XumuKko-mexHoa02uiecKuMu npoyeccamu.

3HaueHUE aBTOMAaTHUUYECKOIO YIPABJICHUS ISl Pa3BUTUS XUMUYECKOW IPOMBILUIEHHOCTH.
OCOOeHHOCTH ~ yHpaBI€HHS XUMHUYECKUM MPEINPUATHEM U XMUMUKO-TEXHOJIOTMYECKHM
nporeccoM. TeXHUKO-3KOHOMUYECKUH 3((eKT BHEAPEeHHs aBTOMATH3HPOBAHHBIX CHUCTEM
ynpaBieHusi. Pomb cucrem ympaBieHus B o0ecriedeHHH 0€30MacHOCTH  XHMHYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpyXkaromien cpeapl. OCHOBHBIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasieHusi. OCHOBHblE TNpUHLUINBL ynpasieHus. Krnaccudukamuss CUCTEM yHpaBlieHUs
®yukuuoHanbHas crpykrypa CAY. [lokazarenu kauecTBa ynpaBiIeHUs.

Pazoen 2. Ochosbl meopuu agmomamuiecko20 ynpasieHusl.

Marematnueckue moaenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3zoBanue
orepanoHHOro ucunciaenus st ananusa CAY. Tunossle [uHaMuueckue 3BeHbs. BpeMeHHble 1
YaCTOTHBIE  XapaKTEPUCTHKH. OKBUBAJICHTHbIE INpPEoOpa3oBaHMsl  CTPYKTYpHBIX  CXEM.
YcroitunBocth nuHEHHBIX CAY ¢ oOpaTHO# cBs3bpio. Kiaccudukanyss 1 OCHOBHBIE CBOMCTBa
00BEKTOB ympaBiieHUs. MeTo/bl OIpeNeNeHus] CBONCTB OOBEKTOB YympasieHHs. OCHOBHBbIE
3aKOHBI PETyJINpOBaHUs. PerynsaTopbl Ha OCHOBE UCKYCCTBEHHBIX HEHpOoHHBIX ceTeil. Lludpossie
U poOacTHble CHUCTEMBbl YIpaBieHHs. BbpiOOp 3akoHa peryJupoBaHUs M ONpefAeieHHUe
ONTUMAaJIbHBIX IAPAMETPOB HACTPONKH MPOMBIIIIIEHHBIX PETYJISATOPOB.

Pasoen 3. Usmepenue  mexnonocuueckux  napamempos  XUMUKO-MEXHOIO0SUUECKO20
npoyecca.

l'ocynapcTBeHHass cucTeMa MPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3AlMH.
OcHOBHBIE TEpMHUHBI M OIpenenaeHus Merposiorud. Metoasl u3mepenuit. Cpencrsa
U3MEPUTEIIBHOM TEXHUKH, HUX CTAaTUYECKHME M JuHamMu4deckue cBoucTBa. llorpemnoctn
n3Mmepennit. CriocoOwl nepenaun uHGpopManuu Ha pacctosiHue. OpraHu3amus AUCTAHIIMOHHOU
muarHocTuku  XTII. M3mepeHne OCHOBHBIX TEXHOJIOTMUECKHX IIapaMETpOB: JIABJIICHMUS,
TEMIIEpaTypbl, pacxoa U KOJIMYECTBA, YPOBHS KUIAKOCTH M CHITyYHX MaTEPHUAIOB, COCTaBAa U
(U3UKO-XMMUYECKUX CBOWCTB BEILIECTB.

Pazoen 4. Ochosbl npoekmuposanus agmomamudeckux cucmem YnpaeieHus XUMUKo-
MEeXHON02ULECKUMU NPOYECCaAMU.

OcoOennoctu ynpasnenuss XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTHYECKHX
[apaMeTpoB: pacxoja, AaBlieHus, TeMreparypsl, ypoBHsA, pH. Texnuueckue cpencrsa CAYVY.
OcHOBHbIE Pa3HOBUAHOCTH YINPABISIONIMX YCTPOHCTB. THIBI, XapaKTEpUCTHUKU U pacuér
UCTIOJIHUTENIbHBIX MEXaHU3MOB U PETyJIUPYIOMUX opraHoB. OdopMiieHrne NpOeKTHOT O 3aJaHHs Ha
aBTOMATHU3allMI0 TEXHOJIOTMYECKOro Ipouecca. BpiOop Touek u3MepeHus, KOHTPOJIs,
yIpaBiIeMbIX IAPAMETPOB U YIPABIAIOMINX Bo3AeHcTBUM. CTaHIapThl M yCIOBHBIE 0003HAYCHUS
Uit TexHosorndeckux cxeM. OcaoBHbIe cBeieHnst 00 ACY TII B XuMHUECKOW MPOMBIIIUIEHHOCTH.
IIpumepsr ACY TII B XMMHYECKON HpPOMBIIMIIEHHOCTH. (OCHOBHBIE BBIBOABI IO KYpCY.
CoBpemennble TeHeHIun B pazsutun CY XTII.

4. O0beM yueOHOH TUCUUIJIMHBI

B 3auetHbIX B akanem.
eAMHULAX yacax
O01mas TpyA0eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IIAHY 5 180

Bunst yueOHoI paboTh




IIpodonxcenue madbauywl

KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1 48
Jlexumu (Jlek) 0,44 16
[TpakTrueckue 3anstus (113) 0,44 16
JlabGopatopusie 3ansTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
KonTakTHas camocTosiTenpHas paboTta — —
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB AUCITUILUIMHBI 2,67 96
JK3aMeH 1 36
KoHTakTHas paboTa — mpoMeKyTOUHasi aTTeCTaIus 1 0,4
IToarotoBka K SK3aMEeHY 35,6
Buj kouTposn: JK3aMeH
N B 3auetnsix | B actponoM.
Bunsl yueOHOI paboThI
SAMHMIIAX gyacax
O01as TPYA0€eMKOCTh JHCHHUILIHHBI 0 Y4€0HOMY IJIAHY 5 135
KontakTHasi paboTa — ayiuTOpPHbIE 3aHATHS 1 36
Jlextmnm (Jlek) 0,44 12
[Ipaktuueckue 3anstust (I113) 0,44 12
Jlaboparopusbie 3ansTus (JIad) 0,44 12
CamocrositesbHasi padora (CP): 2,67 72
KoHnTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSITeNIbHOE U3YUYEHHUE PA3/IeJIOB TUCIUIIIIMHBI 2,67 72
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,3
[ToaroroBka K 3K3aMeHy 26,7
Buja kKoHTpOJS: IK3aMeH

2. JACHUILIUHBI BAPUATUBHOM YACTH (OBS3ATEJBHBIE TUCIIUILINHBI)

AHHOTauus padoyeii mMporpaMMbl JTUCUUILIHHBI
«OCHOBBI 5)KOHOMMKH U yIIPaBJIeHHUs POU3BOJACTBOM B TEXHOJOTHU OCHOBHOTIO
OpraHu4eckoro u Heprexumudeckoro cuaresa» (b1.B.01)

1. eap aMCHMNIMHBI — TIOJyY€HHWE CHUCTEMbl 3HAaHUH 00 HKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHUS  MPOMBINIICHHOTO  IMPOW3BOJACTBA B  CHCTEME
HAI[MOHAJIbHOW SKOHOMHKH, OOy4YeHHE SKOHOMHYECKOMY MBILIUICHUIO M HCIOJIb30BAaHUIO
[IOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOMN ACATEIBHOCTH.

2. B pe3yabrare M3y4YeHUsl JUCHUIUVIMHBI oO0y4yamoluiics N0 mporpamMmme
0akajaBpUAaTAa J0JIKEH:

Obnadams cnenyronumu  ooOmekyabTypHbiMu  (OK) u mnpodeccuonanpasivu  (I1K)
KOMTICTCHITHSIMHU:

— CHOCOOHOCTBIO HCIOJB30BAaTh OCHOBBI DKOHOMHUYECKMX 3HAHUH B pa3iuuHbIX cdepax
xusHenesreabHoctu (OK-3);

— CIIOCOOHOCTBHIO aHAJIU3MPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOJ0UPATh OOOpYIOBaHHE,
TOTOBUTH 3as1BKU Ha MpUOOpeTeHrne u peMoHT obopynoBanus (ITK-9).

3Hame:

— OCHOBBI SKOHOMHKH B Pa3IMYHbIX chepax KU3HEAEATEIIbHOCTH;

— HOpMAaTHBHBIE IPABOBHIE AKThI, PETIAMEHTUPYIOLINE AEITEILHOCTh IPEANPUSITHS,

— METOJbI pa3pabOTKH OMEPATUBHBIX U MTPOU3BOJCTBEHHBIX IJIAHOB;

— METOJBI U CLIOCOOBI OIJIaTHI TPY/a.



Ymemn:
— COCTaBIIATH 3asIBKM Ha 000pPYI0BAHUE;
—  COCTaBJISITh OTUETHI MO BBHIMOJTHEHUIO TEXHUUECKUX 3aJaHUI;
—  COCTaBJISITh TEXHUUYECKYIO JOKYMEHTAIUIO;
— OpraHM30BbIBaTh pabOTy KOJIJIEKTUBA B YCIOBHX JEHCTBYIONIErO IPOU3BO/ICTBA;
— TOTOBUTHb MCXOJHbIE JaHHbIE JUId BbIOOpa U OOOCHOBAaHUS HAYyYHO-TEXHUUECKHX U
OpPraHM3alMOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOT0O aHAIN3a;
— pa3pabaThIBaTh ONEpaTHBHbBIC TUIAHBI PAOOT MEPBUYHBIX TPOU3BOJICTBEHHBIX MOPA3ICICHHIA.

Braoemp:

— MeToJaMH M MHCTPYMEHTaMU MpPOBEACHHSI SKOHOMHUYECKOIO aHalIM3a 3aTpaT U pe3yJIbTaToB
JESTEIbHOCTH ITPOU3BOJICTBEHHBIX MOPA3IEICHU;

— HUHCTPYMEHTaMU IUIAHUPOBAHUS U BBIIOJTHEHUSI MEPONIPUATHUM 110 TPOU3BOACTBY MPOAYKIIUH;

— OCHOBaMH 5KOHOMHYECKHX 3HAHUH B pa3IMYHBIX C(hepax KU3HEACATEIbHOCTH.

3. Kparkoe conepxxanue 1M CHUILTTHHbBI

Pa3zoen 1. Beeoenue. OcHo8bl pblHOUHOU IKOHOMUKUL.

1.1. DxoHOMUYECKHE MOTPEOHOCTH, Oara U pecypchl. DKOHOMHYECKHE CHUCTEMbI M HX
cymrHocTh. OOIIeCTBEHHOE MPOU3BOACTBO U KOHOMHUYECKHE OTHOIMICHHS. [IpOon3BOICTBEHHBIE
BO3MOXKHOCTH OOIIIECTBAa U SKOHOMHUYECKU BbIOOP. KprBas mpon3BOACTBEHHBIX BO3MOYKHOCTEH.
3akoH yObIBaroLled NpPEIeNbHON MOJE3HOCTHM. THIBI U MOJAEIN SKOHOMUYECKUX CHCTEM.
DNEeMEHT SKOHOMHUYECKON CUCTeMbl. TpaauironHas s3KoHOMuYeckas cuctema. CoOCTBEHHOCTS:
(GOpMBEI 1 TTyTH UX peoOpa3oBaHUS.

1.2. PorHOYHBIN MeXaHU3M cripoca U mpennokeHusi. CoBepIeHHAas W HECOBEpILECHHAs
KOHKypeHUnU. ToBapHbIli (pbIHOYHBINA) THUI OOILIECTBEHHOro Mpou3BojcTBa. CyIIHOCTh U
YCIIOBUSI BOSHUKHOBEHHUS PhIHKA. BUIBI pHIHKOB U UX CTPYKTypa. OyHKIMH phIHKA. ToBap u ero
cBoiictBa. Cripoc U nmpeyiokeHNe Ha pbIHKE. [IoHATHE «371aCTUYHOCTBY. DIIaCTUYHOCTh CIIpoca U
NpeyIoKeHUs,, TouyeuyHas u AyroBas. CoBeplieHHass W HECOBEpIIECHHAas KOHKYPEHIIUU.
Mownomnonus. MakcuMu3zaius pruObLTH MOHOTIOTUCTOM. OJUTOTONHS.

1.3. [ToHsATHE HAIMOHANBLHOM YKOHOMUKH, OCHOBHBIE MAaKPOIKOHOMHUYECKHE TTOKA3aTEINH.
[loHATHST COBOKYIHOTO CIpOCa M COBOKYITHOTO MPEUIOKEHUs, (DaKTOphI, BIHMSIONIME HA HX
u3MeHeHus. [lotpebnenus u coepexkeHus. JKOHOMUYECKUi Kpyroodopot. [IponsBoactBo, oOMeH
u pacnpenenenue. [lorpednenne, cOepexeHre, MHBECTUIIMU TOBApOB U YCIIYT.

1.4. ®unancoBast cucreMa M (UHAHCOBas MONHUTHUKA oOmiecTBa. ['ocymapcTBEHHBIN
OI0/KET M TOCyIapCTBeHHBIN Aoir. Hamoru u Hamorosas cucrema.

Pa3zoen 2. Dxonomuueckue ocHoguvl ynpasieHus npou3800CmMeoM.

2.1. [lpeanpusitie Kak CYOBEKT PBIHOYHOTO XO3AMCTBA. DKOHOMHYECKHE 3aKOHBI M
OCOOCHHOCTHM WX TMpOsBIEHUS Ha mnpeanpuatuud. Ponp coemuanucra XUMHYECKON
npoMbINUIEHHOCTH. [Ipennpustue B cucremMe pPBIHOYHOW OJKOHOMHKH. IIpenmpusarne — kak
CyOBEKT ® OOBEKT TMPEANPUHUMATEILCKOW  JACATENIBHOCTH. 3aKOHOJATeNabHas  0Oaza
NpeANPUHUMATENICKON IesITeIbHOCTU. HOopMaTHUBHO-IPaBOBBIE aKThI, PErNIAMEHTHPYIOLIUE
NeSTeNIbHOCTh npeanpustus. OpraHu3alliOHHO-TIPaBOBbIe  (OPMBI  MPEANPUHUMATENbCKON
NESITEIIbHOCTH U KPUTEPUH UX BBIOOpa. POpMBI COOCTBEHHOCTH. BHENIHSAS U BHYTPEHHSISI cpenia
PEIIPUITHSL.

2.2. MatepuanpHO-TeXHHUecKass 0aza mpomsBoicTBa. CeIppeBas ©  TOIUIMBHO-
JHepreTuyeckass 0a3a XUMHYECKMX MPOU3BOACTB. [IpoW3BOACTBEHHas mporpaMma U
IPOM3BOJICTBEHHAs] MOIHOCTh MpeanpusaTHs. KauecTBO U KOHKYpEHTOCTIOCOOHOCTh MPOAYKITUH.
DKOHOMHYECKOE  O0OCHOBaHHME BBIOOpa CBIphSI W  TOIUIMBA.  PecypcocOepexeHue.
AJbTepHAaTUBHbBIE UCTOUHUK CBIPbs U d3HEprun. OpraHu3aius CKIaJCKOro X0o3siicTBa.

2.3. MarepuaibHO-TEXHUYECKUE pecypchl npeanpuarus. OCHOBHbBIE MPOU3BOJICTBEHHBIE
GOHIIBI XUMUYECKUX TMPEANPUATHN: TOHITHE, Kiaccupukanus u crTpykrypa. l[loHstue u
CTPYKTypa OCHOBHBIX cpeJcTB. OlleHKa OCHOBHBIX CPeICTB. MeTO/Abl OLIEHKH OCHOBHBIX (DOH/IOB.
[TokazaTenu KCHOIB30BAaHMUA OCHOBHBIX HMPOM3BOJCTBEHHBIX (OHIOB. M3HOC M aMopTH3aIus
OCHOBHBIX (hoHA0B. OneHka 3()(PEeKTUBHOCTH HCIHOJIB30BaHUS OCHOBHBIX INPOM3BOJICTBEHHBIX



¢donrm0B. Bocipon3BoACTBO OCHOBHBEIX cpeacTB. OOOpPOTHBIE CPEACTBA MPEANPHUITHS: TIOHSATHE,
coctaB M cTpykrypa. Mcrounuku ¢opmupoBanus oOOpPOTHBIX cpenctB. OOopauynBaeMoCTh
000pOTHBIX cpencTB. MaTepuanbHble 3amackl Ha npeAanpuatuu. OnpeaeneHue MOTPeOHOCTH B
00OPOTHBIX CPEJICTBAX.

2.4. Tpynossle pecypcol npeanpusarus. [lepconan npeanpusitus 1 ero cTpykrypa. OCHOBBI
OpraHu3aluy TpyJa Ha npeanpuatuu. I¢GHEeKTUBHOCTh UCIOIB30BaHUS NIEpCOHANA U paboyero
BpeMeHH. [Ipou3BOMUTENBHOCTh TPyAa U omuiata Tpyaa. OpraHuzanus 3apa0OTHOW IIaThl Ha
npennpusitud. CocTaB M CTPYKTypa  MPOMBIIIJICHHO-IIPOU3BOJACTBEHHOIO  IEpCOHAIA.
[Tpou3BOIUTENBHOCTh TPyAa: MOHSATHE, MOKA3aTeTU U METOIbl U3MepeHus. HauBuyansHas u
oOliecTBeHHasl ~ MPOU3BOJAUTENBHOCTh  Tpyna. PesepBel U (akTOpbl  IMOBBIIIEHUS
MPOU3BOIUTENLHOCTH TpyJda. DOPMBI, CUCTEMBI U pa3Mep OILIAThI TPYAa Ha MPEIPHUITHH.

Paszoen 3. Texuuxo-sKoHOMUYECKUL AHANU3 UHHCEHEPHBIX PEeULeHULL.

3.1. loxonbl U pacxoAbl HAa MPOHW3BOJACTBO, W PEATH3AIMIO MPOIYKIIUH TPEIIPHUSITHS.
W3nepxku TPOU3BOACTBA MPOAYKIHH (CEOECTOMMOCTH), MPUOBLUIb, PEHTA0EIBLHOCTh U
neHooOpazoBanue. [loHsATHe 3aTpaTbl HAa MPOM3ZBOJICTBO M PEATH3ANMIO MPOAYKIUU
(cebecTronMocTs). Bunbl u 3HaueHHE Kiaccudukauu 3atpat. CTpyKTypa 3aTpaT Ha IPOU3BOJICTBO
U peanm3anuio npoaykuuu. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U pPeaH3aIUio
MPOAYKIMH B KOMIUIEKCHBIX TIPON3BOACTBaX. OCHOBHBIE ITyTH CHHXKEHUS 3aTpaT Ha POU3BOACTBO
nponykun. Jloxonsl nmpennpusitus. [loHsTHE TPHOBUTM U J0XO0JAa MPEATNPUSTHS, METOIBI HX
pacuera. PeHtalenbHOCTh, €€ BUABI M METOABI pacuera. [lyTu MOBbIIEHUS NPUOBLTH H
peHTa0eTbHOCTH Ha MPEATPUATHUSIX.

3.2. llenooOpa3zoBanue © IieHOBas TMoJUTHKA. lleHa Ha TPOMYKIMIO W TPUHIIUIIBI
1ieHooOpaszoBanus. Bugsl 1ieH. CTpyKkTypa IeHbI, CUCTeMa 11eH. B3auMOCBs3H 1IeH U U3JCpPKEK.
IlenoBas monuTHKa. Pa3paboTka 11eHOBOM CTpaTeTuu.

3.3. ®UHAHCOBO-KPEAUTHBIC OTHOIIEHUS TPEANPHUITHA U CUCTEMa HAJIOTOOOJIOKCHHMS.
[TonsiTHE, COCTaB M CTPYKTYpa PUHAHCOB MpeAnpusTUs. CYIIHOCTh, QYHKITUH U 33]1a9i (UHAHCOB
npennpusitus. CoOCTBEHHBIE U 3aeMHble (PMHAHCOBBIE pecypchl. bamaHC JOX0I0B M pacxooB.
Hanorosast monmutuka. [lpuHImmel HajgorooOiokeHus. Hamorm w miiaTexku, yCTaHOBICHHBIC
3aKOHOAATENTFCTBOM: BHJIbI, CTaBKHU, OOBEKTHl HAJIOTOOOJOXKEHUS M CPOKM YIIAThl HAJlOra B
OrOIKeT.

4. O0beM yueOHOH THCUUIIJIMHBI

o B 3aueTHBIX B akazem.
Bunst yueOHOI paboThI
eAMHUIIAX yacax
O01as TPYA0€eMKOCTh JMCHUILIHHBI 0 Y4€0HOMY IJIAHY 3 108
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1 32
Jlexumnm (Jlek) 0,44 16
[Ipaktuueckue 3anstust (I113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
KonTakTHas camocTosiTenpHas paboTta — —
CamocTosiTeTbHOE U3YUCHHE Pa3/IeNIOB AUCITUILUIMHBI 1,11 40
JK3aMeH 1 36
KoHTakTHas paboTa — MpoMeKyTOUYHas aTTeCTaIus 1 0,4
IToarotoBka K SK3aMEeHY 35,6
Buj kouTposn: JK3aMeH
N B 3auetnsix | B actponoM.
Bunsl yueOHOI paboThI
eAMHUIIAX yacax
O01as TPYA0€eMKOCTh JMCHHUILIHHBI N0 Y4€0HOMY IJIAHY 3 81
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS 1 24
Jlexumnm (Jlek) 0,44 12
[Ipaktuueckue 3anstust (I113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30




IIpodonxcenue madbauywl

KoHTtakTHasi caMmocTosiTelbHasi paboTa — —

CamocTosITeTbHOE H3YUYCHHE PA3/IeNIOB AUCITUILUIMHBI 1,11 30

JK3aMeH 1 27

KoHTakTHas paboTa — mpoMeKyTOUHasi aTTeCTaIus 1 0,3

IToaroToBka K sK3aMeHy 26,7
Buja koHTpOJISI: JK3amMeH

AHHOTauus padoyeii mMporpaMMbl JUCUHUILIHHBI
«IIpaBoBeeHNE B TEXHOJIOTHH OCHOBHOT'0 OPTaHMYeCKOro U He)TeXMMHUYeCKOro CHHTEe3a»
(b1.B.02)

1. Henp AUCHUNJIMHBI — OBJAJCHHUE OCHOBAaMHU IPABOBBIX 3HAaHWM, (OPMHUpPOBAHUE
MPaBOBOI KYJIbTYPhl aKTUBHOT'O, 3aKOHOIIOCIYIITHOTO TPayKJaHUHA.

2. B pe3yabrare M3y4YeHUS [JMCHUILVIMHBI oO0y4yamliuiics Mo mnporpamMmme
0akajaBpUAaTAa JI0JIKEH:

Obnadams  cnenytonumu  oomekyabTypHbiMu  (OK) u mnpodeccuonanpasivu  (I1K)
KOMITETEHIIUSIMU:

—  CIIOCOOHOCTBIO UCTIONIB30BaTh OCHOBBI IPABOBBIX 3HAHUI B Pa3MUUHBIX chepax AesITeTbHOCTH
(OK—4);

— TOTOBHOCTBIO M3y4YaTh Hay4YHO-TEXHUUECKYI0 MH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeHbIN
ombIT 10 TemaTuke ucciaenaoanus (IIK-20).

3Hame:

— OCHOBBI POCCHICKOM TpPaBOBOMl CHUCTEMBI U POCCHICKOTO 3aKOHOJATENbCTBA, OCHOBBI
opraHuzanii ¥ (QyHKIMOHUPOBAHUS CYACOHBIX M WHBIX MPABONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTENLHBIX OPTaHOB;

— TIpaBOBbIC U HPABCTBEHHO-ITHUECKHE HOPMHI B cpepe mpodheCcCHOHATLHON AesITeIbHOCTH;

— TpaBOBbIE HOPMBI, PETYIUPYIOIIUE OTHOLICHHE YelOBeKa K 4YeJIOBEKY, OOIIeCTBY,
OKpY>Kalolleu cpee;

— TpaBa U 00sS3aHHOCTH IPaKJaHUHA;

— OCHOBBI TPYJOBOI'O 3aKOHOAATEILCTBA.

Ymemu:

— HCHOJb30BaTh ATHUYECKHE M IPABOBBIE HOPMBI, PErYJUPYIOLIME OTHOIICHHE YE€IOBEKa K
YeloBeKy, OOIIECTBY, OKPY’Kalollell cpele, MCIONb30BaTh MpaBa U CBOOOMBI YElIOBEKa U
rpakJIaHIHA TIPU pa3pabOTKe COMMATBHBIX IPOCKTOB;

— HCHOJb30BaTh W COCTaBISATh HOPMATHBHBIE U IIPABOBbIE JOKYMEHTBI, OTHOCSIIMECS K
npodeccCHoHaNbHON NesITeNbHOCTH, TPENPUHUMATE HEOOXOAUMbIE MEPBI K BOCCTAHOBJICHUIO
HapyIICHHBIX MPaB;

— peanu30BBIBaTh TpaBa M CBOOOABI 4YEJIOBEKAa W TpaXIaHMHA B PA3IMYHBIX cdepax
KHU3HEACSITEIbHOCTH.

Bnaoemy:

— OCHOBaMHU XO034HCTBEHHOTO MPaBa;

— TPaBOBBIMH HOPMaMH B IPOPECCHOHATIHLHOM IS TEITEHOCTH.

3. KpaTkoe comepxxanue QM CHUILTHHBI

Paszoen 1. Ocnogvl meopuu eocyoapcmea u npasa.

1.1. OcHoBbl Teopum rocynapcrsa. lloHdatne u mnpusHaku rocynapcrsa. Dopmbl
rocyaapcta. @yHkiuu rocyapcrsa. BzaumMocBs3p rocyiapcTsa u npasa.

1.2. OcHoBbl Teopuu npasa. [lonsatue u npusHaku npasa. [IpaBo u mopains. IlpaBoBas
KyJnbTypa. OCHOBHBIE IPABOBBIE CHCTEMbI COBpeMEHHOCTH. [IoHsATHE U BUABI ICTOYHUKOB MPaBa.
HopmatuBHbII IpaBOBOM aKT Kak UCTOYHMK NpaBa. OnpeneseHne 3aK0Ha U MOA3aKOHHBIX aKTOB.
JleficTBe HOpPMATHBHBIX MPaBOBBIX aKTOB BO BpeMeHn. OOpaTHas cwia 3akoHa. [loHsThe
MPABOBBIX HOPM, UX CTpyKTypa. Cucrema nmpasa. YactHoe 1 myOaudHOe mpaBo. MaTepuansHOe U



npolieccyainbHoe npaBo. [IpaBooTHOIIEHHE: 00BEKT, CYOBEKT U COACpKAHNUE MPABOOTHOIICHUI.
KOpunnueckue daxtel. [Ipodenbl 3aKOHOATENHCTRA.

Pasoen 2. Ompacau nybauunoeo npasa.

2.1. OCHOBBI KOHCTUTYLHOHHOTO mpaBa. KoHcTuTymuss — ocHoBHOUM 3akoH Poccuiickoit
®enepanun. OCHOBBI IPABOBOIO CTaTyca YeJOBEKA U rpakaaHuHa. PenepaTUBHOE yCTPOMCTBO
Poccuiickoit @enepanun. CucteMa rocy1apCTBEHHBIX OPraHOB M MPUHITUIT pa3eIeHUs BlIacTeil
B Poccuiickoit ®enepamuu. llpesunent Poccuiickoit @enepanun. denepansHoe cobOpaHue
Poccuiickoit ®@enepanun. Opranbl HCNOJHUTENBbHOM Biactw Poccuiickoit ®enepanuu.
Koncturynnonnsle ocHOBBI cyaeOHON cuctembl. IIpaBooxpanutenbHble oprabl. IlonsTHe
IPaKIAHCTBA.

2.2. OCHOBBI aJIMMHHUCTpPATUBHOIO IpaBa. lloHATne W mpenMer agMUHHCTPATUBHOTO
npaBa. OOmrast xapakrepuctuka Komekca P® 00 aagMUHHCTPAaTUBHBIX TNPAaBOHAPYIICHHSIX.
AIMUHUCTpAaTUBHBIE  IPAaBOHAPYIIEHUSA: IOHATHE M  NPU3HAKU. AJMUHUCTpaTUBHAs
OTBETCTBEHHOCTb: IIOHATHE W NpUHUMIBL. lloHATHE, nmpHU3HaKM W BHIBI aIMUHUCTPATUBHBIX
HaKa3aHUMU.

2.3. OCHOBBI YroJIOBHOTO mpaBa. [IoHsiTHE W mpeAMET YroJOBHOTO MpaBa. YTOJOBHAs
OTBETCTBEHHOCTb: IOHATHE, OCHOBAaHUE BO3HUKHOBEHHUA. [IOHATHME NpecTyIieHus: NMpU3HAKH,
ctpykrypa. CocrtaB mpectymienus. Coydactue B npectymieHuu. OOCTOATENbCTBA,
UCKIIIOYAIOIIME IPECTYyNHOCTh JesHUs. [loHsATme, nenu M BUABl HaKa3aHWW. YTOJOBHas
OTBETCTBEHHOCTb 3a COBEpLICHHE MPECTYIJIEHUH. YCIOBHOE OCYXKAECHUE, OCBOOOKIECHHE OT
YTOJIOBHOM OTBETCTBEHHOCTH.

2.4. Koppynuus Kak COLUMAIbHOE SIBIICHHE. TepMUH M TOHSATHE «KOppymnuus». Buibl
koppynuuu. @Dopmsl TposBIeHUS Koppynuuu. HopMaTuBHOe omnpeneneHue KOppyINLHH.
[TprumHel pacnpocTpaneHus Koppynuuu. PopMel nposiBieHus Koppynuuu. @opMsl KOppyIIHH-
npectymieHuda.  @opmel  koppynuuu-npoctynka.  @®opmbel  MOJUTUYECKOH  KOPPYIILIMH.
HopmatuHble mpaBoBble akThl B cepe NPOTUBOAEHCTBUS Koppynuuu. PenepanbHbIi 3aKOH OT
25.12.2008 Ne 273-®D3 «O npoTUBOAECHCTBUN KOPPYIILIUNY.

2.5. OCHOBBI IKOJIOTUYECKOTO IPaBa. DKOJIOTUYECKOE MPABO: MOHITHE, IPEAMET METOA U
UCTOYHUKN JKojorumdeckoro mpasa P®d. IIpaBoBoe peryaupoBaHue 3KOJIOTMYECKHX
npaBOOTHOIEHUM. [loHsATHME, BHUABI M  CTPYKTypa OSKOJOTMYECKUX IPAaBOHAPYIICHHM,
OTBETCTBEHHOCTb 3@ UX COBEPLICHHUE.

2.6. HopmaTtuBHOE IPaBOBOE PETYIIMPOBAHUE 3alIUTH HH(GOPMAIIUU U MpaBa IPa)KJIaH Ha
3alUTY NIEPCOHAIbHBIX NaHHBIX. [[paBoBbIE OCHOBBI 3aIUTHI FOCY1apCTBEHHOMN TaiHbI. [loHATHE
uHpopmanuu. OOIIas XapaKTepUCTHKA 3aKOHOIATENLCTBA 0 3amuTe nHpopmarmn (Nel149-D3 ot
27.07.2006 r. «O6 uHpopmayy, UHPOPMALMOHHBIX TEXHOJIOTUAX U 3aIIUTE MH(OPMAIUM»).
OTBETCTBEHHOCTH 32 HAPYIICHHUE 3aKOHOIATENILCTBA O 3amuTe nHpopmanmu. KonpuneHnnanpHas
uHpOpMaLusA: TOHATHE, BUABI M 3alMTa. 3allMTa MNEPCOHAJBHBIX JAHHBIX TIPaXKJAaHUHA.
l'ocynapcTBeHHast TailHa: NOHSATHE, 3alllUTa, IPABOBOE PETYJIHPOBAHHME TOCYJApCTBEHHOM,
ciyxeOHo# u nHoi nndopmanmu. [IpaBoBbIe OCHOBBI 3aIUTHI TOCYIAPCTBEHHON TallHBI.

Pa3zoen 3. Ompacau wacmnozo npasa.

3.1. 'paxxaHckoe MpaBO: OCHOBHBIE MOJIOKeHMs oOmiel yactu. Ilonsatue, mpeamer u
METOJI TpakJaHCKOro mnpaBa. [loHsATHME Tpa’)kJaHCKOTrO IPaBOOTHOILIEHUS, €ro crenuduka.
CrpykTypa TIpaxJaHCKOro mpaBooTHomeHus. [IpaBo-, jaeecnocoOHOCT  CyOBEKTOB
TpaXXIaHCKOTO TIPAaBOOTHOLICHHUS. [ paxiane Kak CyObeKThI TPaKJaHCKOTO TpaBa. Pu3ndeckue u
IOpUIMYECKUE JIMLIA: TOHIATHE, IPU3HAKH, Kiaccudukanus. FOpuaudeckne hakThl, Kak OCHOBaHHE
BO3HHKHOBEHUS TPAKJAHCKUX MpPaBOOTHOHICHUH. IIpaBo cOOCTBEHHOCTH: TIOHSATHE, CTPYKTYpa.
[TpaBomounst coOcTBeHHUKa. DopMbl cOOCTBEHHOCTH. O05A3aTENBCTBO: MOHATHE, UCTIOHEHUE U
obecnieueHue. O0s13aTeNIbCTBA B IPAXAaHCKOM IIPABE U OTBETCTBEHHOCTH 3a UX HapyIICHHUE.

3.2. ABTOpCKOE U NMATEHTHOE MPaBO U IPaBOBasl 3alllUTa PE3yJIbTaTOB MHTEIUIEKTYaIbHON
nesTeNIbHOCTH. [IoHATHE aBTOPCKOro MmpaBa U CMEKHBIX NpaB. VICTOUHHKM U cucTeMa MpaBOBOU
OXpaHbl Pe3yJIbTaTOB MHTEIIEKTYalIbHOU nedaTrenbHocTU. MckmounTenbHble npasa. [lareHTHBIE
npaBa Ha U300peTeHMs], IOJIE3HbIE MOJEIM M MpOMbIIUIeHHble oOpa3usl. Hoy-xay u



KOMMepueckue cekpeTbl. OcOOEHHOCTH 3aIIUThl aBTOPCKUX MPaB U OOBEKTOB NMPOMBIIUICHHON
coOctBeHHOCTU. [IpaBoBBIE acmeKkThl MepeAaud TEXHOJOTMM C LEIbI0 WX BOBJICYEHHUS B
TpaXTAHCKUH (XO35ICTBEHHBIN) 000POT.

3.3. OcHOBBI XO3SMCTBEHHOTO (TpeanmpUHUMATETHECKOTO) npaBa. [TonsTue
XO3SMCTBEHHOTO (MPEANPUHUMATEIBCKOTO) TpaBa KaK OTpacid MpaBa, HAyKH U y4eOHOI
JUCHUIUIMHBL [IpenqmeT xo3siicTBeHHOTro (MpeAnpuHUMATENIbCKOT0) MpaBa, MPU3HAKU, METObI
[IPaBOBOTO peryiaupoBanus. IIoHATHE XO3SMCTBEHHOU U NPEAIPUHUMATEIBCKON ACATEIbHOCTH.
OtrpannueHre X03sMCTBEHHOTO (MPEANPUHUMATENHCKOI0) MpaBa OT APYTUX OTpacieil mpasa.
Cucrema XO3SMCTBEHHOIO (IIPEANPUHUMATENBCKOr0) IpaBa. VICTOUHMKHM XO3SIIICTBEHHOIO
(mpennmpuHUMaTeIbCcKoro) mpaBa. CTpyKTypa XO3SMCTBEHHOTO (MPEaNPUHUMATEIHCKOTO)
3aKOHOAATENbCTBA. 3AKOHbl W IIOJ3aKOHHBIE aKThl KaK HCTOYHUKHM XO3SIICTBEHHOIO
(MpeanmpuHUMATEIHLCKOTO) TIpaBa.

3.4. OcHOBBl ceMeliHOro mpaBa. lIpaBoBoe peryampoBaHuE CEMEMHBIX OTHOLIEHHH.
Hcropusi cemeitHOro mpaBa. 3akIOUEeHHE W TpekpaimieHue Opaka. [IpaBa u o00s3aHHOCTH
ponuteneil n gere. OCylIeCTBICHHE POIUTENBCKUX IpaB. OTBETCTBEHHOCTb POJAUTENEH 3a
HEHaJJIe)Kalee BOCIUTAaHUE JeTed. AJTMMEHTHBIE 00s3aTtenbcTBa. DOpMBI BOCTIMTAHHS JIETEH,
OCTaBIIUXCS 0€3 MONeUeHHs pOJUTEICH.

3.5. OcHoBBI TpyoBOro mpana. [Ipeamer u meron TpynoBoro npasa. TpyaoBoi 10roBop:
IOHSATHE, CTOPOHBI, COAEpXKAHME. 3aKIOYEHHE TpPyAOBOro jgorosopa. OcHoBaHMs A
MpeKpamieHus TPyJI0BOTO jgoroBopa. Pabouee Bpems. Bpems orasixa. TpymaoBbie CHOpBI.
Jucuunimnnza Tpyaa.

Paszoen 4. Ocobennocmu npagosoco pe2yiuposanus npoghecCuoOHaIbHOU 0esIMmeibHOCIU 8
OMOENbHBIX OMPACTAX XUMULECKOU NPOMBIUTEHHOCTU.

4.1. OcHOBBI  HAIMOHATBHOW  OE30MACHOCTH, TOCYJAPCTBEHHOW  TOJUTHUKH |
3aKOHOJATENIBCTBO B 00JacTH obOecneueHus siIepHOM M paauanuoHHoW Oe3omacHocTtH. Llemw,
3a/la4yl, OCHOBHbIE HAIpPaBJIE€HUS U MHCTPYMEHTHI peaju3allud T'OCYJapCTBEHHON MOJUTHKU B
obnactu obecriedeHus siIepHON U paaualoHHoi 6e3onacHoctd HopMbl u mpaBuia B o0nactu
obOecrieueHHs SACPHOM W paamanuoHHOW Oe3omacHoct B P®. CranmapTtsel Oe3omacHOCTH
MAT'ATD. HopmatuBHo-npaBoBast 6aza OCHOB HallMOHAJbHOW O€30IIaCHOCTH C OMOpPOil Ha
nonoxkeHus: Koncturyuuun PO, mexxnyHapoHeix 1oroBopoB P®D, denepanbHbIX 3aKOHOB U MHBIX
HOpMaTUBHBIE MPaBOBBIX akTOB Poccuiickoit denepanuu B obmacTu obecreueHus sACpHON U
paguanonHoi Oe3zonmacHoctd. Cranmaptel Oe3omacHocTh MAIATD u ux wWMIUIEMEHTAIHS.
[TpaBoBasi OTBETCTBEHHOCTh 3a HapyllIeHHs B 00JIacTH oOecriedeHHus Oe30MacCHOCTH SACPHBIX
00BEKTOB.

4.2. OcoOEHHOCTH MPaBOBOTO  PETYJIMPOBAHUSA TpyAa paOOTHUKOB XUMHUYECKOU
IPOMBIINIIEHHOCTH. OCOOEHHOCTH 3aKJIIOUEHUS W COJEp)KaHUsS TPYJOBOrO JIOTOBOpa C
pabOTHUKAMU XUMHUYECKOW MPOMBINUIEHHOCTH. [IpaBoBoe peryiaupoBanue pabo4ero BpeMeHu U
BPEMEHHM OT/bIXa pPAa0OTHUKOB XWMHUYECKOH MPOMBIIITIEHHOCTH. OCOOEHHOCTH IPABOBOIO
peryJIupoBaHUs OXPaHbl TpyAa paOOTHUKOB XUMHUYECKOH MpoMblluieHHOCTH. CHcTemMa rapaHTHi
U KOMIIEHCAlUi pa0OTHUKAM XUMUYECKOHU MTPOMBIIIIJIEHHOCTH.

4.3. HopmaTtuBHO-TIpaBoBast 0a3a peryaupoBaHUS XUMHUYECKOM U HEPTEXUMUUYECKOU
orpaciu B Poccun. @enepanbhbiii 3akoH ot 21.07.1997 N 116-®3 (pen. ot 25.06.2012) «O
MPOMBINIICHHONH 0€30MacHOCTH OMACHBIX MPOU3BOJCTBEHHBIX 00BEKTOBY. DenepanbHbIN 3aKOH
ot 10.01.2002 Ne 7-®3 (pen. ot 25.06.2012) «O06 oxpaHe okpyxaromieil cpeab». TpyaoBoit
konekc Poccuiickoit @enepaunn ot 30.12.2001 Nel97-®3. I'naBa 21. Cratesa 147. Hanorosslit
koaekc Poccuiickoit ®enepauuu ot 31.07.1998 Ne 146-®3. I'maBa 26. Hamor Ha noObray
nosue3Hblx uckonaeMbix. Ctatbu Ne 334-345, conmeprkaiiye CpOKM YIUIaThl, OOBEKT Hajora,
IpaBWJia HAa4yMCIIEHUs Hajora Ha ImoJsie3Hble uckomnaemsble. [loctanoBnenue IIpaBurenscTBa
Poccuiickoit @enepanuu ot 16.05.2006 Ne 303 «O pasrpaHMYeHUH MOJTHOMOYMH (erepaabHbIX
OpPTaHOB WCIIOJTHHUTEIHLHOW BJIACTH B 00JAcTH OOECTeYCHHs OWOJIOTHYECKONM W XUMHUYECKOU
6e3omacHoctu Poccuiickoit ®epepanuu». IlocranoBnenune I'ocroprexnamzopa Poccum ot
05.05.2003 Ne 29 «OOmme mpaBuiaa B3PHIBOOE3OMACHOCTH [UIS B3PBIBONOXKAPOOMACHBIX



XUMHUYECKHX, HE(PTEXUMHUECKUX M HedTenepepabaThIBAIONINX MPOU3BOACTB» DenepaibHblii
3ak0H OT 04.05.1999 Ne 96-®3 (pen. ot 25.06.2012) «O6 oxpaHe aTMOC(hHEpPHOTO BO3IyXay.
[locranoBnenue IlpaButenbctBa Poccuiickoit ®enepauuu ot 14.07.06 2006 Ne 429 «O
JIMIIEH3UPOBAHUH IKCIUTyaTallid XUMHYECKU OMACHBIX TPOU3BOICTBEHHBIX O0BEKTOBY.

4. O0beM yueOHO# TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunpl yueOHoi paboThI

SAMHULIAX yacax
OO0mas TPy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexmum (JIek) 0,44 16
[TpakTnueckue 3anstus (I13) 0,44 16
CamocrositensHas padora (CP): 2,11 75,8
KonTakTHas camocrosiTesnibHas padboTa — —
CamocTosiTeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHbI 2,11 75,8
3auem: 0,006 0,2
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,006 0,2

Bunx koHTpOJIS: 3ader
. B 3auernpix | B actpoHOoM.
Bunst yueOHOI paboTh

eIMHULIAX yacax
OO0uas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSI: 0,89 24
Jlexmuu (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesqbHas padora (CP): 2,11 56,85
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,11 56,85
3auem: 0,006 0,15
KoHTtakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 0,006 0,15

Buj koHTpOJIS: 3auer

AHHOTaUMs padoyeii MPporpaMMsbl TMCHUTLIMHBI
«Teopusi BeposTHOCTEH H MaTeMaTHYeCKasi CTATHCTHKA B TEXHOJIOTHH OCHOBHOTO
OpraHn4yeckoro u Heprexummueckoro cuuresa» (b1.B.03)

1. Heap aucuumiImHbl — GOPMHPOBAHUE y CTYACHTOB CHCTEMBbl OCHOBHBIX TMOHSATHH,
MCIIOJIb3YEMBIX IS IOCTPOEHUS BaXKHEHIINX MAaTEMaTUUECKUX MOJIEJIEH, U YMEHUS UCII0JIb30BaTh
MaTeMaTHYECKUE METO/IbI JUIsl OMMCAHMSI pa3IMYHbIX IPOLIECCOB.

2.B pesyabTrare mu3y4YeHHMs JUCHMIUIMHBI OOy4YalOIIMiCA 1O Mporpamme
0akaJaBpuaTAa J10JIKEH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CIIOCOOHOCTBIO IUIAHUPOBATh U IMPOBOAUTH (PU3MUYECKHE M XUMHUYECKHE SKCIEPUMEHTBI,
IPOBOJIUTH 00pa0OTKY MX PE3yJbTATOB U OLEHHUBATH MOIPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABJIMBATh TPaHUIIBI UX IPUMEHEHMSI, IPUMEHATh METOABl MATEMAaTUYECKOTO aHAJIN3a U
MOJIETTUPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTaNbHOTO HccaeaoBanus (I1IK-16);

3namy:

— OCHOBBI TEOPUU BEPOATHOCTEW U MATEMATUUECKON CTaTUCTUKU;

— MaTeMaTU4YeCKUe TEOPUM U METOJbI, JIEKALIME B OCHOBE IOCTPOEHUS MaTEMaTHYECKUX
MoOJEIIei;

— OCHOBBI IPUMECHEHMSI MATEMAaTUYECKUX MOJIETIEH U METOIOB.

Ymemo:

— BBIOMpaTh MAaTEMAaTUYECKUE METO/Ibl, IPUTOHbIE I PEIICHUs KOHKPETHON 3a1a4H;



— HCIOJIB30BAaTh MAaTEMAaTUYECKUE IOHATHS, METOJAbl U MOJEIH IJis OIMCAaHUS PA3IHYHBIX
IIPOLIECCOB;

— BBUIBIIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIUE B OCHOBE KOHKPETHBIX MIPOLIECCOB;

— HCHOJb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUECKON 00paOOTKH TaHHBIX;

— TPUMEHATbh MaTeMaTHUYECKUE 3HAHUS HA MEKIUCIUILTMHAPHOM YPOBHE.

Braoemw:

— OCHOBaMHU (yHIAMEHTAIBHBIX MaTeMAaTHUYECKUX TEOpUH U HaBBIKAMHU HCIOJIB30BaHUS
MaTeMaTHYECKOro anmnapara;
— METOJaMH CTaTUCTHYECKON 00pabOoTKH MH(POPMAIIHH.

3. Kparkoe comepxxanue Q1M CHUILITAHbBI

Paszoen 1. Teopus eeposimnocmeii. Cnyuaiinvie eiudUuHbl U UX 3AKOHbI PACHPEOeIeHUS.

[Ipenmer Teopum BeposTHOcTel. CiydaitHble cOOBITHSA. [IpOTHBOMONOXKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHass yacTota. Kiaccuueckoe H  reoOMETpUYEcKoe
ONpECIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEPOSATHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOCcTe.  [IpocTpaHcTBO  snemMeHTapHBIX  coObITHA. Kiaccudeckoe —ompeneneHue
BEPOSTHOCTH. AJreOpa COOBITHIL: TEOPEMBI O BEPOSITHOCTA CYMMBI COOBITHI, IPOTUBOMOIOKHBIX
COOBITHH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yloNuX IOJHYK TpyIIy.
AKCHOMaTHYECKOE OIIpe/IeIeHHE BEPOATHOCTU. CTATUCTUYECKOE OIPEAEIEHUE BEPOATHOCTH.
VYcnoBHas BEpOSTHOCTb. TeopeMbl O BEPOSITHOCTH NMPOU3BENCHMS 3aBUCHUMBIX M HE3aBUCHMBIX
coObituil. [lomnas BepositHoCcTh. [loBTOpHBIE McnbITanua. Popmyna bepuymnu. JlokanpHas u
MHTErpangbHas Teopembl Myaspa-Jlamnaca. @opmyia [lyaccona.

IlonsaTHe ciaydaliHOM BeIWYMHBL. JIUCKPETHBIE M HENPEPBIBHBIC CIy4YalHBIC BEIUYMHBIL.
3aKoH pacnpeeneHus CirydyaiHoi BenuunHbl. DYHKIUS pacnpeiesieHus, €e CBOMCTBA, rpaduk.
[InoTHOCTH pacmpenereHuss HENPEPHIBHOM CIydallHOM BEJIWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyinia 115l BEpOATHOCTH NMONAJaHUSI HEPEPHIBHOW CITy4aliHOW BEJTMYMHBI B JAHHBIA HHTEPBAJI,
BBIPQXCHHBIN Yepe3 IUIOTHOCTh BEPOSTHOCTH, TEOMETPUUYECKUI CMBICT popmyiel. BuHOMUaIBHOE
pacnpenenenue, pacnpeneneHne IlyaccoHa, paBHOMEpPHOE pacHpeleseHUue, HOPMaIbHOE
pacnpeeneHne, 3KCIOHEHIINAIbHOE PACIIPEAEICHHE.

Pazoen 2. Mamemamuueckaa cmamucmuxa.

[Ipeamer matemaTuueckoit cratucTuku. OCHOBHBIE 33/1a41 MATEMATUYECKON CTATUCTHKHU.
Bri6opounsiii meton. Cratuctuueckoe onvcanue. Beibopku. ['ucTorpamMmma M MoJgUroH 4acToT.
Craructudeckas (ammnupudeckas) GyHKIus pacrpeaeneHus. BeIOOpoyHbIe XapaKTEPUCTUKH U X
pacupenenenusi. CocrositenbHble, 3()(EKTHBHBIE CMEIIEHHBIE W HECMEUICHHBIE OICHKH
napameTpoB. CTaTUCTUUECKOE CpPEeHEe, CTATUCTUYECKAs JUCIIEPCUS U CTATUCTUYECKOE CpE/IHEE
KBaJIpaTUYHOE KaK TOUYEYHbIC OLIEHKH HEM3BECTHBIX: MAaTEMAaTHUECKOIO OKUIAHUS, TUCIEPCUH,
CpPEHEro KBaJpaTUYHOIO OTKIOHEHHMs. JloBepHUTENbHbIE UHTEPBAJIbI U MHTEPBAJIbHBIE OLEHKH.
JloBepuTenbHbIE OLIEHKH HEM3BECTHOM BEPOSITHOCTH 1O OonblIMM BbIOOpKaM. JloBepuTenbHas
OIICHKa MAaTeMaTHYECKOr0 OXKUIAHUsl MPU HEU3BECTHOW aucriepcuu. JloBepuTenbHas OIEHKa
CpEIHEro KBaJIpaTUYHOTO OTKJIOHEHUs. TouHble BbIOOpOuUHBIE pacnpezeneHusi: CtproneHTa (t-
pacripenenenue), umepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y2-pacmpenernenue).
[IpoBepka cTaTUCTHYECKUX TUIOTE3. MareMaTH4ecKHEe METOJbl MPOBEPKH CTATUCTUYECKUX
TUINOTE3. DJIEMEHThI TEOPUU KOPPEISALHH.

4. O0beM yueOHO# TUCIHIJIMHBI

. B 3auerHbIxX B akanmem.
Bunbt yueOHOi1 paboOThI

eIMHULIAX yacax
O0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlexumu (Jlek) 0,44 16
[TpakTnueckue 3anstust (113) 0,89 32
CamocrositesbHas padora (CP): 1,66 59,8
KonTakTHas camocTosiTenpHas paboTa — —
CaMOCTOSITENIbHOE U3YUYEHUE PA3/IeJIOB TUCIIUIIIIMHBI 1,66 59,8




IIpodonxcenue madbauywl

3auem: 0,006 0,2
KoHTakTHas paboTa — MpoMeKyTOUYHas aTTeCTaIMs 0,006 0,2

Bujx koHTpOJIS: 3ader

. B 3auernpix | B actponom.
Bunet yueOHOi1 pabOThI
eIMHULIAX yacax

O0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
[TpakTrueckue 3anstust (I113) 0,89 24
CamocrositesbHas padora (CP): 1,66 44,85
KonTakTHas camocTosiTenpHas paboTa — —
CaMOCTOSITeIbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIIMHBI 1,66 44 85
3auem: 0,006 0,15
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,006 0,15

Buja kouTpoJs: 3auer

AHHOTanus padoyeil NporpaMmMbl JUCHUNJIMHBI
«Oprannveckasi XMMHs B TEXHOJIOTMH OCHOBHOI'0 OPraHMYeCKOro U HeprexuMu4ecKoro
cuHTe3a» (b1.B.04)

1. llesab AMCHUIUIMHBI — IPUOOPETEHUE CTYACHTAMU 3HAHUI O CTPOCHUM OPraHUYECKUX

COGI[I/IHGHI/II\/'I, OCHOBHBIX XMMHUUYECKHX CBOMCTBAX Pa3JIMYHbIX KJIIACCOB OPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ
N MCTOAAaX X MOJTYYCHHS, KaK IPOMBIIIJICHHBIX, TaK U na6opaTopH51x.

2.B pesyabTrare wu3y4YeHHMs JUCHMIUIMHBI OOy4YalOIIMiCA 1O Mporpamme

6aKaJ1aBpnaTa JOJI/KECH

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:
CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJIUTH (PU3NYECKUE U XHUMHUECKHE HKCIEPUMEHTHI,
MIPOBOANTH 00PabOTKY MX PE3yIbTATOB M OIICHUBATH MOTPEITHOCTH, BHIJIBUTATh TUIIOTE3BI U
yCTaHABIMBATh TPAHUIIBI UX MPUMEHEHUS, TPUMEHSATh METO/IbI MAaTEMaTHUYECKOTO aHalu3a
MOJIETUPOBAHUS, TEOPETUYECKOTO U SKCIIEpUMEHTANIbHOTO HccaenoBanus (I11IK-16);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHWE CBOWCTB XHUMHUYECKHX JJIEMEHTOB, COCIMHEHUH W
MaTepHUaIoB Ha UX OCHOBE ISl pelIeHus 3a1a4 npodeccruoHanbHol nearenbHocTu (ITK—-18);
TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIINIO, OTEYECTBEHHBIN U 3apyOeKHBIH
ombIT 10 TemaTuke ucciaeaoanus (I1IK-20).

3namy:
TEOPETUYECKIE OCHOBBI CTPOCHHUS M CBOWCTB Pa3IUYHBIX KJIACCOB OPTraHMYECKHUX COCTMHEHU;
CHOCOOBl TONY4YEHUS M XHUMHYECKHE CBOIMCTBA OCHOBHBIX KIJIACCOB OPTraHUYECKUX
COCIUHCHHIL,
OCHOBHBIE MEXaHU3MbI MPOTEKAHUS OPTAaHUYECKUX PEAKIIHI.

Ymemy:
MPUMCHSTh TEOPETUUCCKUE 3HAHUS I CHHTE3a OPTraHWYECKHX COCIWHEHUH pPa3IMIHBIX
KJIACCOB;
— aHAJM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUMYECKUX COSAMHEHUN;
— COCTaBJISITh CXEMBI CHHTE3a OPraHUYECKUX COSAMHEHUM, 3aJaHHOTO CTPOCHHUSI.

Braoemp:
OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PUKALMU OPTAaHUYECKUX COCAMHEHUN;
OCHOBHBIMH T€OPETUUECKUMHU MPEACTABICHUSIMU B OPTraHUYECKON XUMUMY;
HaBbIKaMU 00OCHOBAHUS PALIMOHAIBHBIX CIIOCOOOB MOIYYEHHSI OPraHUYECKUX BEIIECTB.

3. KpaTkoe coaep:kanue THCHUTLTHHBI

Pazoen 1. I'anocenonpoussoomnvie. Cnupmei, gheronvl, npocmoie 3¢pupoi.




1.1. I'amoreHonpou3BOHEIE.

1.2. DneMeHTOpraHn4ecKue COeTMHEHMS.

1.3. Couprsl.

1.4. ®eHoIIEL.

1.5. IIpocTeie 3¢ups

1.6. DnokcucoeIMHEHN

Pazoen 2. Anvoecuowi,
npouU3B00HbIE.

2.1. Anpneruapl ¥ KETOHBI.

2.2. o,B-HenacpleHHbIe anbaeruapl 1 KETOHBI.

2.3. OgHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

KemaoHabal.

Kap6OH08ble Kucjiomsl U UX

2.4. OyHKIIMOHAIBHBIC POU3BOIHBIC KAPOOHOBBIX KUCIIOT.

2.5. MHOTOOCHOBHBIE KapOOHOBBIE KHUCIIOTHI.

@yHKYuoHanbHYIE

2.6. a,p-HenaceplenHbie KapOOHOBBIE KHCIOTHI M UX (DYHKIIMOHATIbHBIE IPOU3BOIHBIE.

2.7. Anpaerusio- 1 KEeTOKUCIOTHI.
2.8. 3amemnéHHbIe KAPOOHOBBIX KUCIIOT.

Paszoen 3. A3omcooeporcawue u cemepoyuxiuyeckue coeOuHeHus.

3.1. Hutpocoenunenus.

3.2. AMHHEL

3.3. A3a- ¥ qua3ocoe UHEHUS.

3.4. I'eTepOlMKINYECKUE COCAMHEHUSI.
4. O0beM yueOHOH TUCUUIJIMHBI

. B 3auerHbIxX B akanmem.
Bunst yueOHOI paboTh
eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IUIAHY 6 216
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHSL: 2 80
Jlexmuu (JIek) 1,33 48
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,78 100
JK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,4
[TonroToBKa K 3K3aMeHY 35,6
Bujx koHTpOJIS: JK3aMeH

Buner yueGHOi paboTh

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
OO0mas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IUIAHY 6 162
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 2 60
Jlexmuu (JIek) 1,33 36
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,78 75
JK3aMeH 1 27
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,3
[ToAroToBKa K 3K3aMEHY 26,7
Bujx koHTpOJIS: JK3aMeH




AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«JlabopaTopHbie padoThl 0 opranudeckoi xumum» (b1.B.05)

1. leap AMCHUNIMHBI — TPUOOpETEHHE CTYJEHTAaMH OCHOBHBIX HAaBBIKOB CHHTE3a

OpPTaHMYECKUX BEIIECTB.

2. B pe3yabrare u3y4YeHUsl [JMCHUIUVIMHBI oO0Oy4yamluiics 1m0 mnporpamMmme
0akajaBpUAaTAa J0JIKEH:
Obnadams cnenyromumu npodeccrnoHanbHbiMe (1K) komneTenmsaMu:

— CHOCOOHOCTBIO IUJIAHUPOBAaTh M MPOBOAUTH (PU3NYECKUE U XUMHUECKHE HKCIEPUMEHTHI,
MPOBOANTH 00PabOTKY MX PE3yIbTaTOB M OICHUBATH MOTPEIIHOCTH, BHIIBUTATh TUTIOTE3BI U
YCTaHABJIMBATh TPAHUIIBI UX IPUMEHEHHUSI, IPUMEHATh METOAbl MATEMaTUYECKOTO aHaJIu3a U
MOJIETIUPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTANIBHOTO HccaenoBanus (11IK-16);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUE CBOWCTB XHMHYECKUX DJEMEHTOB, COCIUHEHHH U
MaTepHuasIoB Ha KX OCHOBE JJIs pEICHH 3a1a4 npodeccuoHanbHoi nesrenbHocTd (ITK-18);

— TOTOBHOCTBIO M3y4YaTh Hay4YHO-TEXHUYECKYIO MH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeHbIN
ombIT TI0 TemaTuke ucciaenaoanus (I1K-20).

3Hame:

— TEeXHUKY 0e30MacHOCTH B JabOpaTopun OpraHMYECcKOi XUMUU;

— TPUHIUIBI 0€30MacHOT0 00palleHusl C OPraHnYeCKUMU COSIMHEHUSIMH;

— METOJbI U BUABI XpoMaTorpaduu AJis onpeAesieHus] COCTaBa PEaKIMOHHON CMeCH;

— TEOpPETHYECKHE OCHOBBI CIIOCOOOB BBIACIICHUS, OYUCTKH M UIACHTH(PHUKAIIUN OPraHUuYECKUX
BEIIECTB;

— DOKCHEpHUMEHTANbHBIE METOJbl TMPOBEACHUS OPraHWYECKUX peaklui, MPOTEKAIoOIUX IO
pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE O0IIME METOANKYU B3aMMHON TpaHCPOPMAIUH KIIACCOB OPTAHUYECKUX COCTUHEHHIA.

Ymemey:

— TPUMEHATh TEOPETHUECKHE 3HAHUS U OKCIEPUMEHTAIbHBIE METOJbl HCCIEIOBaHUs
OpPraHUYECKON XUMUU TPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4;

— chopmynupoBaTh IpobIeMy U 000CHOBATH BEIOOP MPHOOPOB M AIKCIIEPUMEHTATBHBIX METO/IOB
UCCIIeIOBaHMs, TOCTABUThH LIETU U 3a/1a4l U HAMETUTH ITyTH UX JOCTHKCHHUS,

— CHHTE3MpPOBATh COSAMHEHHUS IO MPEAIOKEHHON METOAMKE;

— TIPOBECTH BBIJCIICHWE M OYHMCTKY CHHTE3MPOBAHHBIX BEIIECTB HAa OCHOBE TEOPETUUYECCKUX
3HAHUM MO0 OPTAaHUYECKOU XUMUU;

— BBIOMpATh palOHATIbHBIN CIIOCOO BBIACIEHUS M OYHCTKH OPraHUYECKOTO COeIMHEHUS;

— TPEACTaBIATH JaHHbIE JIA0OPATOPHOTO HCCIENOBAaHUS B BHUAE TI'PaMOTHO O(OPMIIEHHBIX
METOJIUK;

— TIPOBOJWTH AHAIU3 M KPUTHUYECKH OILCHWBATH IMOTYYCHHBIC JKCIICPUMECHTAIBHBIC JTaHHEIC,
00001aTh 1 Aenath 000CHOBAHHBIE BHIBOIBI Ha 0a3e MPOBEAEHHBIX OIMBITOB;

— BBIOpaTh CcroCco0 UACHTU(DUKALIUYA OPTAHUYECKOTO COSTUHEHHS.

Braoemy:

— KOMIUIGKCOM COBPEMEHHBIX JKCIIEPUMCHTAIBHBIX METOJOB OPTaHWYCCKOW XHMHH IS
pElIeHUs KOHKPETHBIX HCCIIEA0BATEIbCKUX 3a/1a4;

— JKCHEPHUMEHTATBHBIMU METOJJaMH MPOBEICHUS OPTraHNYECKUX CHHTE30B.

— OCHOBHBIMH METOJIaMU UJICHTU(DUKAIIMHA OPTaHUYECKUX COCTUHCHHIA

— TnpueMaMu oOpabOTKHU U BBIIEICHUS CHHTE3UPOBAHHBIX BEIIECTB;

— 3HAHUSIMH OCHOBHBIX 3aKOHOB OPTaHUYECKOW XWUMHH JIJIsi COJIEPIKATEIHbHON WHTEPIIPETAIINH
MOJTyYEHHBIX IKCIIEPUMEHTATBHBIX PE3YIbTATOB.

3. Kpatkoe coaep:kanue Iy CUUITHHBI

Pazoen 1. Ilpasuna u memoowt pabomwl 6 1a60pamopuy OpeaHuUdecKol Xumu.
1.1. IIpaBuna Ge3omacHON pabOTHI B JIAOOPATOPUH OPTAaHUYECKONH XUMUH.

1.2. Metonbl paboThl B 1a00paTOpUn OPraHMYECKON XUMUH.

1.3. JJaGopatopHnast mocyia, 000pyTI0BaHUE U TPHUOOPEI.



Paszoen 2. Memoowvl uoenmughuxayuu, ouucmxu u 6vi0e1eHUs Opeanuieckux coeOUHeHuu.

2.1. Xpomatorpadusi.
2.2. Metoabl OUMCTKH kUJIKUX BeliecTB. [leperonka.

2.3. MeToapl OYMCTKH TBEPABIX BenlecTB. [lepexkpucrannuzanus.

Paszoen 3. Cunmes opeanuueckux coeouneHu.
3.1. CunTessL.
4. O0beM yueOHO# TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
eAMHUIIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonrakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS: 2 80
JlaboparopHsie 3ansTH (J1ab) 2,22 80
CamocrositesbHas padora (CP): 1,77 63,6
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE PAa3IeNIOB JUCIUILIMHBI 1,77 63,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 0,011 0,4
3auer
Bua xonTpoJs: .
€ OLICHKOM
. B 3auernbix | B actpoHoM.
Buner yueGHOi paboTh
EAMHULIAX yacax
OO0mas TPy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IUIAHY 4 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 2 60
Jlaboparopusie 3ansTus (J1ad) 2,22 60
CamocrositeabHas padora (CP): 1,77 47,7
KoHnTtakTHasi camocTosiTesibHast pabota — —
CaMOCTOsITeIbHOE U3YUYECHHUE Pa3/IeSIOB JTUCIUILIMHBI 1,77 47,7
3auem ¢ oueHKoii: 0,011 0,3
KonTakTHas paboTa — MpOMEKYyTOUHASI ATTECTAIIHS 0,011 0,3
3auyer
Bua xonTpoJs: .
C OLICHKO#

AHHOTanus padoyeil NporpaMMbl JUCHUNJIMHBI
«MHCTpyMeHTaIbHbIEe METOAbI XUMUYECKOI0 AHAJIN3a B TEXHOJIOTHH OCHOBHOI0

OopraHn4yeckoro u Heprexummueckoro cunresa» (b1.B.06)

1. e AuCHMIUIMHBI — PUOOPETEHNE 00YYAIOIIMMHUCS 3HAHUN 110 OCHOBHBIM I'pyIam
MHCTPMEHTANbHBIX ((DU3UKO-XUMHUYECKHUX) METOI0B XxuMuueckoro ananusa (MMXA), nanbonee
IIUPOKO TPUMEHAEMBIX B TPOMBIIUIEHHOCTH W HCCIEIOBAaTENIbCKOW paboTe, a TaKxke
KOMIIETCHIIN, HEOOXOAMMBIX XHUMHKaM- TEXHOJIOTaM BCEX CIEHUATbHOCTEH M pelleHus
KOHKPETHBIX 33/1a4 XMMUYECKOTO aHaIH3a.

2.B pe3yabTate u3y4eHHs
0akajaBpUAaTa J0JIKEH:

Obnadams cnenyromumu npodeccrnoHanbHbiME (1K) komneTenmsaMu:

— CHOCOOHOCTBIO MPOBOJUTH aHAJIHU3 ChIPbsI, MATEPUAIOB U TOTOBOI MPOIYKIIUH, OCYIIECTBIISATh
OIICHKY pe3ysibTaToB aHanu3a ([1K-10);

— CIIOCOOHOCTBIO TUIAHUPOBATh M TPOBOAUTH (PU3MUYECKHE W XUMHUYECKHE SKCIEPUMEHTEHI,
MPOBOANTH 00PabOTKY MX Pe3ylbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3BI U
YCTaHABJIMBATH TPAHUIIBI UX MPUMEHCHHSI, IPUMEHSATh METOABl MATEMAaTHICCKOTO aHAJIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCIIepUMeHTanbHOro uccneaoBanus (I1IK-16);

— TOTOBHOCTBHIO TPOBOAWTH CTAaHAAPTHBIE W CEPTU(DUKAIMOHHBIC HCIBITAHUS MaTEPHUAJIOB,

AUCHUIUIMHBI  o0yvyawuuiics 10 nporpamme



u3enui u TexHojaorunyeckux npoueccon (ITK—17).

3Hame:

— TeopeTHYecKrue OCHOBBI MeTO10B MMXA;

— Tmporecchl (GOPMUPOBAHUS aHATUTHYECKOTO CUTHAJIA B paznudHbix UMXA;

— paccMOTpeHHuE MPUHIIUIIOB U3MEPEHUN B CTAaHAAPTHBIX MPUOOpAX;

— ocHoBbsl MeTposioru UM XA B cootrBeTcTBuU ¢ pekomenaanusamMu MIOITAK.

Ymemy:

— TPUMEHATh NPUOOpPETEHHBIE TEOPETUYECKHWE 3HAHUS M IPAKTUYECKHE HAaBBIKU B
npoeCCUOHATBHON JAEATENIBHOCTH JJISi PELICHUS KOHKPETHBIX XUMHKO-aHAJTUTHYECKHX
3a/1a4.

Braoemy:

— wmetogonorueit UMXA, mupoko UCIoNb3yeMbIX B COBPEMEHHON aHAIMTUYECKON IIPAKTHKE;

— CHCTeMOH BBIOOpA METOA KaYeCTBEHHOTO U KOJMUYECTBEHHOTO XMMHYECKOTO aHAN3a;

— OLIEHKOH BO3MOKHOCTEM METO/1a aHAJIN3a;

— OCHOBHBIMH CIIOCO0aMH METPOJIOTHYECKOH 00pabOTKM pe3yabTaTOB KOJMYECTBEHHOTO
XUMHUYECKOTO aHaIu3a.

3. KpaTkoe coaep:kanue JUCHUIINHBI

Paszoen 1. CnexmpanvHvle memoowvl ananusa.

Obmas xapakrepuctuka ®XMA. OCHOBHbIE MCTOYHMKHU MOTIPEUIHOCTEH pe3yIbTaToOB
aHanM3a M crnocoObl ux oueHku. OueHka mpezena oOHapYy>KEHUs! ¢ UCMOJIb30BaHUEM (POpMyIIbI
Kaifzepa u craHgapTHOr0 OTKJIOHEHMSI MUHUMAJIBHOTO AeTekTupyemoro curtana no MIOITAK.
JIuHeWHbIN AUana3oH onpeaenseMbix KoHIeHTpauil. CTannapTHbie 00pa3sl coctaBa. OCHOBHBIC
AQHAIUTUKOMETPOJIOTMYECKUE XapaKTEPUCTUKNA METOJIOB U PE3yJIbTaTOB aHallW3a, CIIOCOOBI MX
OLICHKH: TmpeAen oOHapyxkeHHs, KOod(h(OUIMEHT YyBCTBUTEIBHOCTH, TPAHUIBI IHAMAa30HOB
OTIpeIeNIAEMbIX COAEPKaHUM, CEIEKTUBHOCTh, TPELIM3UOHHOCTb, PAaBUIBHOCTD, 3KCIIPECCHOCTb.
MeTtonasl mpo000TOOpPa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus ®XMA. IlpueMbl KOJTUYECTBEHHBIX N3MEPEHUI (METO/ IrpalyHpOBOYHON
3aBUCHUMOCTH,. BHEIIHETO0 W BHYTPEHHErO CTaHAapTa, METOJ A00aBOK). AHATUTHUYECKHE HU
METPOJIOTHUECKUE XapAKTEPUCTUKU PA3IUYHbIX MHCTPYMEHTAlbHbIX MeETOOB. [loHsTHE 00
aTTectoBaHHOU MeToauke. [Ipobiemsl BeIOOpa MeToaa ananuza. O6o0menHbie ceenenus o [OCT
P UCO 5725 (2002).

OOmiass  xapakTepuUCTHUKa  CIEKTPaJIbHBIX  METOAOB  aHanmu3a. Kiaccudukanus
CHEKTPAIBHBIX METOAOB aHanu3a. [lomydeHWe XWUMHKO-aHATUTHYECKOW HWH(POpMAIUU TpH
B3aUMOJICHICTBUU 3JEKTPOMArHUTHOTO HU3JIyYEHHs] C BEIIECTBOM. ATOMHAas M MOJIEKYJIApHas
cnekTpockonusi. AOCOpOIMOHHbBIE U SMUCCHOHHBIE METO/IbI aHAIN3A.

ATOMHO-3MHUCCHOHHBIA CHEKTpalbHbIA aHaiu3. TeopeThudecKkne OCHOBBI aTOMHO-
HYMHCCHOHHOTO CHEKTPAJIbHOrO aHaiu3a. McTOuyHMKM BO30YXAeHUs crekTpoB. KauecTBeHHas
XapaKTEPUCTUKA AHAJUTUYECKOrO CUTrHala. VIHTEHCHBHOCTH CIEKTPAJIBHBIX JIMHUK KaK Mepa
coJiepKaHus dNIeMeHTa B 1pode. DaKTopbI, BAUSIONINE HA HHTEHCUBHOCTD CIIEKTPAIbHbIX JIMHUM.
CnexTpayibHble TIPHOOPHI M CIIOCOOBI PETHUCTPAIMM CIEKTpa. pacmudpoBKa SMHUCCHOHHBIX
CHEKTPOB W HJEHTU(UKALUSA 3JIEMEHTOB MO UX CHEKTpaM. ATOMHO-3MHCCHOHHBIA aHaJIH3 C
WHIYKTUBHO CBSI3aHHOM Tu1a3Moil. KommdyecTBeHHBIN aHamu3. ATOMHO-OIMUCCHOHHAs (POTOMETPHS
1aMeHHu. ["a30Bble I1aMeHa Kak BUIbI HU3KOTEMIIEPATYPHOH IU1a3Mbl. Biiok-cxeMa rniaMeHHOTro
dboTomeTpa. Bo3smMOKHOCTH MeTOZa M €ro OrpaHuyYeHUs. AHUOHHBIA U KATHOHHBIA 3(PQEKTHI.
ObnacTu NpUMEHEHUSI.

ATomMHO-abcopOnmoHHast — cnektpometpusi. OOmas  XapakTepucThuka MeToJa |
aHAJTUTHYECKOTO cUrHaina. Ilormomnienne 31eKTpOMarHuTHOTO U3ITy4eH sl CBOOOHBIMU aTOMaMH.
brok-cxema mpubopa. McTounukn mMoHOXpoMaTtuueckoro usiaydeHus. CrnocoObl aToOMH3aAIun
npoObl. CpaBHEHHE AaHATUTHYECKUX XapaKTEPUCTUK METOJIOB aTOMHOW aOCOpOLMU M aTOMHOM
SMHUCCHH.

AHanuTthueckas MOJIEKYJSIpHAs CHEKTPOCKONHUS. MeTonbl ONTHYECKONH MOJEKYJISPHOU
CIIEKTPOCKOIMHU. XapaKTEPUCTUKA aHATUTUYECKOTO CUTrHaia. llornomenne 3neKTpOMarHuTHOTO



U3IyYEHUs] MOJIEKYJaMHU. DJIEKTPOHHBIE MEPEXOAbl M CHEKTPHI IMOTJIOLIEHUS MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Monspasiii koadduiment noriomenus. CuekTpohOTOMETPUIECKUA U
doromerpuyeckuii ananu3. ONTUMU3AIUS YCIOBUN aHATUTUYECKUX orpeneneHuil. OTKIOHEHUs
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa st CrieKTpo- U (POTOMETPHUIESCKUX U3MEPECHHM.
TouyHOCTh pe3ynbTaToB (oTOMETpHUYECKUX ompeneneHui. Juddepennmansias GoTomMeTpHs.
Mertonbl criekTpohOTOMETPUUECKOTO TUTPOBAHUSI.

OnyopumeTrpuueckuid aHanu3. [Ipupona aHATUTUYECKOTO CHrHasa (UIyOpecUeHIMH U
dochopecueHny. KBaHTOBBIM W DSHEPreTHYECKUN BBIXOABL. DaKkTOphl, BIUAIOIMIME Ha
UHTEHCUBHOCTh  (hayopecueHuuu. TemmeparypHoe Y KOHLEHTpPAIMOHHOE  TYIICHHE
(uyopecueHIMM. 3epKajlbHas CUMMETPUs CHEKTPOB IOIJIOUIEHHUS W MCIyCKaHWs (IpaBUIIO
JlepmuHa). 3akon BaBuioBa. Cxema (iyopuMeTpHuecKuX H3MepeHuil. Beibop mepBuyHOrO H
BTOPUYHOTO CBETO(MUIBTPOB. I'pagynpoBoUHas 3aBUCUMOCTb U KOJMYECTBEHHBIN aHAIIN3.

TypOuaumerpudeckuii U HedenoMeTpruuecKuil MeToabl aHanu3a. PaccesHue cBera
JUCIEpCHBIMA ~ cucTeMaMu. CBs3p  ONTHYECKOM IUIOTHOCTH JMCIIEPCHOW CHUCTEMBI €
KOHIIEHTpaluei onpenensemoro BemecTBa. Koadduiment myTHocT cuctemMsbl. TeopeTndeckue
OCHOBBI TYpOUIUMETPHUU U HeenomeTpun. Y paBHeHue Panes. CpaBHUTENIbHAS XapaKTEpUCTUKA
AHAJTUTUYECKUX CUTHAJIOB B TypOUIUMETpHH U HedenomeTpuu. TpeOoBaHus, IpeabsBIsieMbIe K
HCIIOJIB3YEMBIM aHAIUTUYECKUM PEAKLIMSAM.

Pa3zoen 2. Onexmpoxumuueckue memoowvt ananusa.

OOwiast xapakTepuUCTHKa JIEKTPOXMMHUYECKHX METOJ0B aHAIM3a U MX KJIACCH(PUKALUAL.
Knaccudukanuss 37eKTpOIOB B 3JICKTPOXMMHUECKUX METOAax aHanuza. [lonmspusyembie H
HENOJISIPU3yEMbIE DJIEKTPOIbl. VICIONb3yeMble XMMHUYECKHE U DIIEKTPOXUMHUYECKUE PEaKIIHH,
TpeOOoBaHus, MPeIbIBIIEMbIC K ’TUM peakuusiM. Boamoxxnoctu XMA.

KonnykroMeTpus u KoHAyKTOMeTpru4eckoe TuTpoBanue. O01ias XxapakTepuCTHKa METOAA.
AHaJIUTUYECKUN CUTHAJI B KOHAYKTOMETPUHU. Y IENIbHAs U SKBUBAJICHTHAs 3JIEKTPOIIPOBOJHOCTh
pactBOpoB  3yeKTponuToB.  [logBrmkHOCTE  MOHOB.  IIpsAMasg  KOHIyKTOMETpUS U
KOHAYKTOMETpHUYeCcKoe TuTpoBanue. Kpussle TuTpoBaHus. PaKkTOphI, BIUSIOIME HA BUJl KPUBBIX
TUTpoBaHus. llpuHIUMNMaNbHAs CXEMa YCTAaHOBKU MJii KOHAYKTOMETPUYECKUX H3MEpPEHHI,
UCIIOJIB3YyEMBIE IIEKTpoibl. Bo3MoxkHOCTH MeTona. [Ipumeps! onpenenennidi. BeicokoyactoTHOE
TUTpOoBaHue. Bo3MokHOCTH MeTO1a.

[loTeHunomMeTprsa U NMOTECHIMOMETPUUECKOE TUTPOBaHUE. MIHIMKATOpHBIE 3IEKTPOABI U
ANIEKTpO/bl cpaBHEHMs. [loTeHIMan siexTpoda Kak aHaJuTU4eckuil curHan. Monometpus.
JlonHaHoBckuit u  auddy3uoHHbI noreHnManbl. Knaccudukanuss — HMOHOCENEKTUBHBIX
ANEKTPOIOB. Y paBHeHne Hukonbckoro-Oi3eHmana. MeToibl KOJTUYECTBEHHBIX OMPEACICHUN U
ycnoBus ux npumenenus. [Ipsmas norenunomerpus (pH-merpus, noHometpusi). BosmoxHocTH
MeTosa. Meroabl TuTpoBanus. O6paboTKa KpUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonbramnepomerpudeckre MeToisl aHanuza. Kiaccumueckas mnossiporpadus. Ilomspo-
rpamMMbl. MHTepipeTanys noasporpaMM. OCTaTOYHBIM M KOHAEHCATOPHBIM TOKH. YpaBHEHHE
nonsiporpaduueckoit  BomHbl  ['eiipoBckoro-MnbkoBuua.  [loTeHmManm  MOMYBOJHBI — Kak
KayecTBEHHas  XapaKTepUCTHKa  AHAIWTUYECKOro CHUrHajga. Bpibop M Ha3HaueHue
nojsiporpadguueckoro ¢ona. IlpenenbHplii U y3UOHHBIH TOK Kak KOJMYECTBEHHas
XapaKTepUCTHKA AaHAJIUTUYECKOrO0 CHUrHasla. AmmnepomeTpuyeckoe TuTpoBaHue. OOmas
XapakTepUCTHKa METoJa M AHAJIUTHYECKOro CUrHana. BpiOop ycinoBuil aMmepomeTpruecKux
u3Mepenuil. [IpyHIMnuanpHas cxeMa aMIepoOMETPUYECKOr0 TUTpOBaHUs. KpuBble TUTPOBaHUS.
[TpuMepsl MPaKTUYECKOTO UCIIOJIB30BaHUs METO/IA.

Kynonomerpuueckuii MmeTos aHaiusa

Knaccudukanus  MetonoB — KyjgoHomerpud.  KomumyecTBo — anekTpuyecTBa — Kak
aHanutudyeckuil cur"an. [Ipsmas KyJoHOMeTpus M KyJIOHOMETpUYECKOE TUTpoBaHHe. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAUYEHHONO  HA  JIEKTPOXMMHUYECKYH)  PEAKLHUIO.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka snekrponuza. [IpuHumMnuaneHas cxema
YCTAaHOBKM JJIsl KYJIOHOMETPUYECKOrOo THUTpoBaHMA. [IpakTuyeckoe INpuUMEHEHHE METOAA.
DneKkTporpaBUMeTpuueckuii aHanu3. OOImas XapakTepuCTHKa METOJa W aHATUTHYECKOTO



CUTHaJA.

Paszoen 3. Xpomamoepaguueckue memoowi.

OOmiast XapakTepuUCTHKAa XpOMaTOrpauuecKux METOAO0B. TeopeTHYecKHe OCHOBBI
xpoMarorpadguaeckux MeTonoB. Xpomatorpamma. [lapamerpsr yaepxuBanus. KauecTBeHHas u
KOJIMYECTBEHHAS XapaKTEPUCTUKUA AHAIUTUYCCKOTO CHUTHANA B KOJIOHOYHOW XpomaTorpaduu.
OU3NKO-XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mporecca. Kraccudukanus MeTonoB
XpoMarorpauu IO arperaTHOMy COCTOSIHHIO (a3, MO0 MEXaHU3My pa3JeleHUus U CIOoco0y
opopmiienuss mporecca. CrTemnmeHb pa3feieHusT W KPUTEpPUH CeleKTUBHOCTU. Kpurepuit
paszaenenus. OnNTUMU3AIUS  TMPOLIECCOB  pas3neneHuss cmecedd BemecTB.  KoadduuueHt
pactipenenenus. OcHOBHOE ypaBHEeHHE xpomarorpaduu. CBsi3b (OpMBI BBIXOJHOW KPHUBOW C
U30TEPMOM  pacrpelesieHus B KOJOHOYHOW xXpomarorpaduu. BricoTa, 5SKBHBajeHTHas
TeopeTrueckoi Tapenke. Kunernueckas Teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lazoxkuakoctHas xpomarorpadus. OOmas xapakTepucTuka MeTona. [IpuHIunuanpHas
cXxema ra3oBoro xpomarorpada. YcTpoicTBO U Ha3HaueHue y3inoB xpomatorpada. TpeboBanus,
peIbsBIseMble K HETIOJBMKHON U MOABIKHOUN ¢azam. JleTtekTopsl. MeTonbl HIeHTU(DUKAINN
BEIIIECTB B Ta30BOM xpomarorpaduu. MaeHTHUKAIMSI KOMIIOHEHTOB pa3leisieMbIX CMeced ¢
MOMOIIBIO JIOTApU(PMHUUECKUX HHICKCOB yaep)kuBaHUs. CrocoObl KOJMUECTBEHHOTO aHaJIH3a.
[TpuMepsl MPaKTUYECKOTO UCIIOJIb30BAaHUs Fa30BOM XpoMaTorpaduu.

Kunkoctaas xpomarorpadus. Knaccudukanus MeTonoB KHUIKOCTHOM Xpomartorpaduu.
Ocob6ennoctu BOXX. ITpuniunuansHas cxema )KUIKOCTHOTO XpomaTorpada. THursl 1eTeKTopoB
B BDXX. Xunkocraoancopounonnas BDXKX. HopmaneHo-(ha3oBblii U oOparieHo-(ha30BbIi
BapUaHTHI: COPOCHTHI, JJIOCHTHI, pas3leiseMble BemecTBa. YpaBHeHue Hokca. Meroasl
uACHTU(HUKAIIMY BEIIECTB M KOJIMUYeCTBeHHOro aHaimm3a B BOXKX. [lpumepbl mpakTHUeCcKOro
ucrionb3oBanus BDOXKX. PacnpenenurtensHas OymaxkHas xpomatorpadus. KauecTBeHHas u
KOJIMYECTBEHHAS XapaKTEPUCTUKU aHaTUTHUecKoro curHana. OOnacte mpuMeHeHus. [enb-
xpomarorpadus. [TonmxHast u HenoABIKHAs (a3pl. O01ee ypaBHEHHE, OTIMCHIBAIOIIEE MTPOIECC
renb-xpomarorpaduu. Bo3moxkHocTH — renb-xpomatorpadun. I[lpumepsl  mpakTHYECKOTrO
ucnonb3oBanus. MoHooOMeHHass 1 MOHHas XpomaTorpadus. TpeOGoBaHUs, TpeAbABISIEMBIE K
peaxiusM HoHHOTo oOMeHa. Oco0eHHOCTH HOHOOOMEHHOH XxpomaTorpaduu. KonctanTa HOHHOTO
obmena. M3otepMbr HoHHOTO 0OMeHa. KaTHoHUTHI M aHMOHUTHL. Koo pHumeHT ceneKTHBHOCTH.
HNonnas  xpomartorpadusi. brnok-cxema wuonHHOro xpomarorpada. Pasnensiomue u
KOMIIEHCAIIUOHHBIE KOJIOHKH. AHATUTUYECKNE BO3MOKHOCTH METO/1A.

ABTOMAaTHYECKMI W aBTOMAaTU3UPOBAHHBIA aHanu3. Jlpyrue MeTonapl aHaiu3a.
JluckperHble aBTOMaTH4eCcKHe aHanu3aTopel. [IpuHnmn nevctBus. HenmpepbIBHBIN MPOTOYHBIN
aHaJIN3 U IPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsTHe 00 aHATUTUYECKOI MacC-CIIEKTPOMETPHH.
CymHocTs MeTofa. AHaIN3 OPraHUYECKUX BEIECTB. DJIEMEHTHBIN aHAIN3.

4. O0beM yueOHOH TUCUUIIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 108
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,33 48
Jlexum (JIek) 0,44 16
Jlaboparopusie 3ansTus (J1ad) 0,89 32
CamocrositenbHas padora (CP): 1,66 59,6
KoHntakTHasi camocTosiTenbHast pabota — —
CamocTosiTeIbHOE U3YUECHHUE Pa3/IeTIOB JUCIUILIMHbI 1,66 59,6
3auem ¢ OUeHKoIL: 0,011 0,4
KonTakTHas paboTa — MpOMEKYyTOUHASI ATTECTAIIHS 0,011 0,4
3auer
Bua konTposs: N
C OLICHKOM




. B 3auernbix | B actpoHOoM.
Bunst yueOHOi paboTh
eIMHULIAX yacax
O0u1as TPy10€eMKOCTh IMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 3 81
KonrakTHas pa0doTa — ayAuTOPHbIE 3aHATHS: 1,33 36
Jlexmuu (JIek) 0,44 12
Jlaboparopusie 3ansaTus (JIad) 0,89 24
CamocrositesqbHas padora (CP): 1,66 44,7
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3JIeNIOB JUCIUILIMHBI 1,66 447
3auem ¢ oyeHkoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 0,011 0,3
3auer
Bua xonTpoJs: .
C OLIEHKO¥

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«IK0JIOTHSI B TEXHOJIOTHN OCHOBHOT0 OPraHUY€eCKOro U HepTeXMMHUYeCKOr0 CHHTE3a»
(b1.B.07)

1. eap aucuUMIMHbI — CHOPMUPOBATH Y CTYJACHTOB NPEICTABICHUE O COBPEMEHHBIX
9KOJIOTHUECKUX MpobsieMax, 0 (U3MKO-XHUMUYECKUX Mpolleccax, MPOTEKAIOIUX B Pa3IMuHbIX
KOMITOHEHTaX OKPY>KaroIIei Cpeibl U O CTEIIEHU aHTPOIIOT€HHOTO BO3/IEUCTBHS Ha 3TH MTPOLIECCHI;
BbIPa0OTaTh Y CTYJEHTOB HABBIKM CUCTEMHOTO MOAX0/1a K U3YUYEHHUIO U PEUICHHUIO SKOJIOTHYECKIX
npo0JieM, BO3HHKIIHUX B PE3yJlbTaTe MPOMBIIUICHHO-XO3SHUCTBEHHON NEATEIHHOCTH YEIIOBEKa,
pPa3BUTh MBIIIJICHHE, TIO3BOJISIONIEE MPABUIBHO OICHUBATHh JIOKAJIbHBbIE U OTJAJICHHBIC
MOCJIE/ICTBHS MPUHUMAEMBIX PEIICHUM JIJIsl OKPYIKaIOIIEeH Cpeibl U YeJIOBEKa.

2. B pe3yabrare M3y4YeHUS [UCHUIUVIMHBI oO0y4yamoumuiics N0 mnporpamMmme
0akajaBpuAaTa J0JIKEH:

Obnaoams cnenyroumumu odmenpodeccnonansabiva (OITK) u npodeccrnonambHBIME
(ITK) xoMITeTeHIIHSAMU:

— TOTOBHOCTBIO HCHOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOM KapTHHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BeEIlecTBa Ui MOHUMaHUS
OKpy>Karolero Mupa u ssiaeHuit npuposs! (OIIK-2);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUSA O CTPOEHUHU BEIIECTBA, MPUPOJEC XUMUUYECKOU CBS3HU B
pPa3IMYHBIX KJaccaX XUMHUYECKHX COCAMHEHMH NJis TOHUMAaHHs CBOICTB MaTepHajioB U
MEXaHH3Ma XUMHUYECKUX MTPOLIECCOB, MPOTEKAIINX B OKpyxaromeM mupe (OITK-3);

— CHOCOOHOCTHIO MPHHMMATH KOHKPETHBIE TEXHUYECKHE pelIeHHs Tpu pazpaboTke
TEXHOJOTMYECKHUX IPOILIECCOB, BHIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJIOTMHU C YYETOM
AKOJIOTUYECKUX TociiecTBUid ux npumeHenus (ITIK—4).

3Hame:

— OCHOBHBIE 3aKOHBI 001N HKOJIOTHH;

— 3aKOHOMEPHOCTHU CTPOEHUS U (PYHKIIMOHUPOBAHUU OHOChEpPHI;

— COBpEMEHHBIE YKOJIOTUYECKHE TIPOOIIEMBI;

— OCHOBBI PaIlOHATBHOTO MPUPOIONOIB30BAHUS;

— OCHOBHBIE MPUHLIHUIIBI 3aIUTHI MPUPOJTHON CPEIbl OT AHTPOTIOTEHHBIX BO3ACHCTBUI;

— CTPOCHHE OCHOBHBIX Teochep 3emMiii M OCHOBHBIE (PHU3UKO-XUMUYECKUE TPOIIECCHI,
MPOTEKAOIIUE B HUX;

— OCHOBHBIE MOHATHSI U IPUHIIUIIBI KOHIIETILIUN YCTONYHUBOTO Pa3BUTHS;

— OCHOBHBIE CBEJCHHS O TJI00anbHON MpobieMaTHKe, MPUPOIAHBIX pecypcax, IUIaHETapHBIX
IpaHMIAX, AHTPONIOTEHHOM BO3CHCTBUU HAa OKPY’KAIOIIYIO Cpeay, YIPaBICHUH KaueCTBOM
OKpYKaroIlel Cpebl;

— TPUHLUIIBI 3eJIEHON XUMUH.

Ymemy:



— paccMaTpuBaThb KOHKPETHBIE MyTH peHieHHs] MpoOjeM OXpaHbl MPUPOJBl B Pa3IUYHBIX
reorpaMuecKux U 3KOHOMUYECKHX YCIOBUSX;

— TMPUMEHATH TIOJIyYeHHbIE 3HAHMUS JUIsI OLEHKU COCTOSHMS OKpYXKaromed cpeasl u
paIoHaIBLHOTO UCMIOB30BaHUS IPUPOIHBIX PECYPCOB;

— HCTOJb30BaTh CETEBbIC KOMIBIOTEPHBIE TEXHOJIOTHMM U 0a3bl JaHHBIX ISl PEIICHUS
KOHKPETHBIX 9KOJIOTUYECKHUX MPOOIIEM;

— TIPUMEHATH TMOJYYEHHbIE 3HAHUS B TMpolecce JalbHEHIIew y4yeObl, TpU HIyYCHUH
npodeccroHaNbHBIX U MPO(UIBHBIX AUCHUIUINH, U B OyAyIIeld MpakTHUECKOH 1eATeIbHOCTH.

Bnaoemy:

— 0a30BBIMHU TEOPETHUECKUMH 3HAHUSAMH B 00JIACTH SKOJIOTHH.

— 0a30BBIMHU 3HAHUAMU B 00J1aCTH SKOHOPMHUPOBAHHSI;

— TIOHATUHHBIM almaparoM B 00JIacTU OOIel 3KOJIOTHH, PALMOHAIBLHOTO HCIOJIb30BAHUS
IIPUPOJIHBIX PECYPCOB U 3aLIUTHI OKPY>KAIOIEN CPEbL;

—  MeTOoJaMU HJIeHTU(PUKAINUN JIOKATBHBIX YKOJIOTUIECKUX MPOOIIEM, OIICHKH X 3HAYMMOCTH.

3. Kparkoe conepxxanue 1M CHUILTHHbBI

Bseoenue, ocnoenvie nonsimus.

Henn, 3agaun AuCUMIUIUHBL. MeECTO TUCHUIUIMHBI B CUCTEME OOIIET0 U XUMHUYECKOTO
oOpa3oBaHus. DKOJOrHMUecKoe oOpa3oBaHHE U O0pa3oBaHHE Uil YCTOMYMBOTO pa3BUTHSL.
OO011ecTBO M OKpY KaroIias cpeaa.

Paszoen 1. Obwue 6onpocer  sxonocuu. buocpepa. Buosxonoeusn. buocghepa u
YCMOUUU8OCMb.

1.1. OcHOBHBIE 3aKOHBI JKOJNOTWUU. buoskonorus. Ilonsatue 00 3KOcHCTEMAX.
VYceroitunBocTh dKocucTeM brocdepa, ee ABOMIONUSA M YCTOMYUBOCTb. DKOCHCTEMBI 3€MIIA U
ycToitunBocTh. OCHOBHBIE CBEeIeHUs O IulaHeTe 3eMirst. LIMKIn4HOCTh mpolieccoB B Ouocdepe u
YCTOHYUBOCTb.

1.2. Hapononacenenue. YenoBedecTBO Kak 4yacTb Ouocdepsl. Jlemorpadpuueckue
npobsieMbl. J[MHaMUKa 4YeIOBEYECKOW MOMYJSIUU, POXKAAEMOCTb, CMEPTHOCTb, BO3pacTHAas
CTPYKTYypa.

Paszoen 2. Cmpoenue u cocmas ceocghep 3emnu. OcHo8HbIE QUIUKO-XUMUYECKUE
npoyeccol, npomekaiouue 8 2eocgepax.

2.1. Atmocdepa 3emmu. CtpoeHue arMmochepsl, poib (HOTOXMMHUYECKUX pEaKIUid B
¢dopmupoBanuu coctaBa armocdepsl. [Tapaukossiit agdext. O30HOBBIN cioil. CtpatocdepHbIit
030H 1 TPONoc(epHBIN 030H: CXOJCTBO U pa3Inyus. MexIyHapoIHOE COTPYIHUYECTBO B 00IacTH
OrpaHMUYEHUE MPOU3BOJCTBA M MCIOJIb30BAaHUS O030HOpA3pyLIAIONIMX BelecTB. KucioTHble
JIO’KJTA 1 TIPOIIECCHI OKUCTIEHUS TTpuMeceit B Tporochepe. POTOXUMUIECKUAN CMOT.

2.2. Tuapocdepa 3emmu. Buast Bog Ha 3emie. [IpecHbie BoAbL. [ MapOTOTHUECKHA TIHKIT.
['mobanpHBle sKONOrMYECKUE MpodseMbl Tuapochepsl. OKUCIUTENEHO-BOCCTAHOBUTEIbHBIC
IpOIECChl B TPUPOAHBIX Bojgoemax. CrpaTudukanus TPUPOIHBIX BomOeMOB. I[Iporeccs
s rpodukaru BogoeMoB. [[pudrHbI U TOCIEICTBHS.

2.3. JIutocdepa 3emmnu. 3emHuas kopa. [Toua. CtpoeHne nmouBeHHOTO cliosi. COcTaB MOUB.
Opranuyeckue BeniecTa B moyBe. Posb KUBBIX OpraHu3MOB B (HOPMUPOBAHUH TOYBEHHOTO CJIOA.

Pa3zoen 3. Aumponozennoe 6o30eticmeue Ha OKpY*CAOWY0 Ccpedy U PaAYyUOHATbHOE
npUPOOONoIb308aHUE.

3.1. Ilpuponnsie pecypcbl. lloHaTne 00 0TX0Aax NPOU3BOACTBA M TMOTPEOICHHUS.
ManootxoiHbIe U 6€30TXO0IHBIE TPOU3BOJICTBA.

3.2. Ilonstue 0 IJIaHETapHbBIX IPAHMLIAX. AHTpPOIIOT€HHBIE HapyILIEHUs
OMOTeOXMMHYECKUX IUKIOB a30Ta W Qocdopa. OcHOBB 3KOHOpMHUpOBaHUS. (OCHOBHBIC
MIPUHIIUTIBI 3€JICHON XUMUHU.

Paszoen 4. Ycmotiuusoe pazeumue.

VYcroiunBoe pazsutue. Mctopus craHoBieHus NOHATHA. BKiag OTEYECTBEHHBIX YUCHBIX.
Iemu ycroitunBoro pazsutuss OOH. MexmyHapogHoe COTPYAHUYECTBO B 00JIACTH YCTOWYUBOTO
pazButus. lIpoMBINIUICHHAS SKOJOTHS W 3€JCHAass XUMHS KaK HWHCTPYMEHT oOecredeHHs



YCTOMYHUBOTI'O Pa3BUTHS.
4. O0beM yueOHO THUCUUIJIMHBI

. B 3auerHbIxX B akanem.
Bunst yueGHOi paboTh

eIMHULIAX yacax
O0u1as Tpy10€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 3 108
KonTrakTHas pa0doTa — ayAuTOPHbIE 3aHATHS: 1,33 32
Jlexmmu (JIek) 0,44 16
[Tpaktuueckue 3auarus (113) 0,44 16
CamocrositesqbHasi padora (CP): 2,11 75,8
KonTakTHasi camocrosiTenbHas paboTa — —
CamMOoCTOSITEIbHOE U3YUYECHHUE Pa3/IeNIOB JUCIUILIMHBI 2,11 75,8
3auem: 0,006 0,2
KoHTakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 0,006 0,2

Buja kontpoJs: 3auer
N B 3auetnsix | B actpoHOM.
Bunsl yueOHoi paboThI

SAMHULIAX yacax
O01masi Tpy10eMKOCTh TUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexum (JIek) 0,44 12
[TpakTnueckue 3austus (I13) 0,44 12
CamocrositensHas padora (CP): 2,11 56,85
KonTakTHas camocrosiTesnbHas paboTa — —
CamocTosiTeIbHOE U3YUCHHE Pa3/IeIOB JUCIUILIMHbI 2,11 56,85
3auem: 0,006 0,15
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,006 0,15

Bunx koHTpOJIS: 3auer

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«IIpoekTrpoBaHMe neTajeil MALIMH U ANIIAPATOB B TEXHOJIOTHH OCHOBHOTI'Q

OpraHn4eckoro u Heprexummueckoro cuaresa» (b1.B.08)
1. Henp AMCHUMIUIMHBI — Pa3BUTHE HABBIKOB U IPAKTUYECKOIO NPUMEHEHUS 3HaHU,

MOJIYYCHHBIX CTYACHTAMHU B XOJ€ U3YUCHU KypcCa «HpI/IKJ'IaI[Hafl MEXaHUKa».

2.B pe3syabrare
0axajaBpHATA JOJIKEH:

N3y4eHusi JUHCHUIIJIMHBI

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:
— CIIOCOOHOCTBIO TUIAHUPOBATh W IMPOBOJAUTH (DU3MUYECKUE W XUMHUECKUE DKCICPUMEHTHI,
MIPOBOANTH 00PabOTKY MX PE3yJIbTaTOB M OIICHHBATH MOTPEIITHOCTH, BBIJIBUTATh THIIOTE3BI U
YCTaHABIIMBATh TPAHUIIBI UX MPUMEHEHHSI, IPUMEHATh METOABl MATEMaTHYECKOTO aHAIIN3a U

o0yuaromuiics

nporpamme

MOJICIMPOBAHUS, TEOPETUUECKOTO B dKCTIEpUMeHTaIbHOTO nccienoBanus (ITK—16);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWSA OCHOBHBIX (HM3MYECKHX TEOpUH Ui pElIeHUs
BO3HHUKAIOMINX (PU3UUECKUX 3a/1a4, CAMOCTOATEIBHOTO MPHOOpETeHUsT (PU3NIECKUX 3HAHHIA,
IUIS1 IOHMMaHHS TIPUHIUIIOB paObOThl MPHOOPOB U yCTPOMCTB, B TOM UYHMCIIC BBIXOAAIINX 32

IIpeiebl KOMIETEHTHOCTH KOHKpeTHOro HanpasieHus (IIK-19).

3name:

— OCHOBBI TEOPUU pacyeTa JeTajlel U y3JI0B MAllliH U anmnapaToB XUMUYECKOW TEXHOJIOTHH;

— KOHCTPYKIIMH, THUIIAKU U KpUTEPUH pabOTOCTIOCOOHOCTH JIeTaiei MalluH, COOPOYHBIX €AMHHULL

(Y3J10B) U arperaTos;

— OCHOBBI TEOPUHU COBMECTHOU pabOTHI M METO/IbI pacueTa IeTajIei 1 y3JI0B MAIIMH U aIllapaToB

XUMHUYECKON TEXHOJIOTUH.
Ymemeu:




— paccuUMTHIBATh M KOHCTPYHUPOBATH JETANIM MAIIMH MO UCXOIHBIM JTaHHBIM;

— TPOMU3BOAMTH PACYETHl IO OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTajiel MaIluH;

— TPOM3BOAMTH pacueThl W KOHCTPYHPOBAHUE J€Taled MallMH U MEXaHHU3MOB C YYETOM
MIPOU3BOJCTBEHHON TEXHOJIOTHH U IKCIUTyaTaI|H.

Bnaoemy:

— pacyeTamM TUIOBBIX JIeTajlei MallliH, M0JIb3YACh cripaBouHoM autepaTypoil u 'OCTamu;

— TpaBUJIAMU MOCTPOEHUS TEXHUUECKUX CXEM U YEpPTEXKEll;

— OCHOBHBIMH METOJaMH pacueTa U TMPOCKTHUPOBAHUS MEXAaHHMUYECKHX Y3JIOB U 3JIEMEHTOB
TEXHUKH.

3. KpaTtkoe cogep:xanue TUCUUILUIHHBI

Pa3zoen 1. Pacuem Xxumuueckoeo annapama ¢ MeXaHUYeCKUM Nepemeuusaruum
YCMPOUCMBOM.

ITo BceM 3TamaM KypcoBOTO ImpoekTa oopMIIIeTCsl enHas MOsSCHUTENbHAs 3anucka. B
MOSICHUTEIBHYIO 3alMCKY BKJIIOUAIOTCS MPOEKTHBIE U IPOBEPOYHBIE PACUETHI TUIIOBBIX 3JIEMEHTOB
B COOTBETCTBUU C JEHCTBYIOIUMHU METOIUKAMHU:

1) BBIOOp KOHCTPYKIIMOHHBIX MAaT€pPHAJIOB;

2) pacueT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB alapara;

3) pacyeT TOJNIIMH CTEHOK armapara u pyOaIiku;

4) moxbop mpHUBOJA;

5) pacueT pyaHIEBOr0 COEAMHEHUS KPBIIIKH C KOPITYCOM alapara;

6) pacuer BaJia MEIIAJIIKU Ha BUOPOYCTOWYMBOCTH U IPOYHOCTB;

7) pacyeT MeIIaJKi Ha MPOYHOCTH;

8) moxbop u pacuetr My(pThI;

9) moxbop omop ammapara.

Pasoen 2. Yepmedsic obwezo euoa annapama.

Boinmonusiercss yeptex oOuiero Buja ammapara ¢ BHAAMHU, pa3pe3aMu, CEUYCHUSIMU U
BBIHOCHBIMH 3JIEMEHTaMH, JAIOUIMMHU IOJIHOE MPEICTaBlIeHHe 00 €ro yCTpOHCTBE M MPUHIIMIIE
paboThl. UepTek COMEPIKUT:

1) U300paxkenne ammapata (BUABI, pas3pes3bl, CEUYCHUS, BBIHOCHBIE JIIEMEHTBHI),
coJieprKalie OKOHYATeIbHbIe KOHCTPYKTUBHBIC PEIICHUS.

2) OcHOBHBIE pa3Mephl.

3) Pacnionokenue mTyepos, Jr0Ka, OMOp anmapara.

4) Tabnuily Ha3HauUEHUS MITYIIEPOB B anmapare.

5) TexHu4eckyro XapakTEpUCTUKY U TEXHUUECKHE TPEOOBaHUS K HEMY.

4. O0beM yueOHOH THCHUIIIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
eAMHUIIAX yacax
Oo01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 108
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,44 16
[Tpaktnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,54 91,6
KonTakTHas camocTosiTenbHas paboTa — —
KypcoBoe npoektupoBanme 2,54 91,6
3awguma Kypcoeozo npoekma: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,4
Bua konTposs: 3amura
KYPCOBOI0 MPOEKTA




. B 3auernbix | B actpoHOoM.
Bunst yueOHOi paboTh

eIMHULIAX yacax
O0u1as TPy10€eMKOCTh IMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 0,44 12
[Tpaktnueckue 3austus (I13) 0,44 12

CamocrositensHas padora (CP): 2,54 68,7
KonTakTHas camocrosiTesnbHas padboTa — —

KypcoBoe npoektupoBaHue 2,54 68,7
Jawuma Kypcoeozo npoekma: 0,011 0,3
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,3

Bua konTpossn: 3ammTa
KYPCOBOI'0 MIPOEKTA

AHHOTanus padoyeil NPorpaMMbl AU CUMIIIMHBI
«IIpoekTHpOBaHMe MPOLECCOB M ANNAPATOB XUMU4YecKkoi TexHoaorun» (b1.B.09)

1. Henb AMCHMIIMHBI — CYLECTBEHHO PACUIMPUTH, CUCTEMATH3HPOBATh U HCIIOJIb30BaTh

Ha TIpAaKTHUKE 3HAHWA OCHOB THIPABIUYECKUX, TEIUIOBBIX M MacCOOOMEHHBIX IPOIECCOB

XUMHUYECKOW  TEXHOJIOTHM,  TO3BOJIIIOUIMX  BBIMMYCKHUKAM  OCYILECTBISATh  HAy4HO-

HCCIIEIOBATEIBCKYIO U TIPAKTHYECKYIO paboTy Ha MPEIIPUSTHIX.

2.B pesyabTrare wu3y4YeHMs JUCHMIUIMHBI OOy4YaKIIMiCA 1O Mporpamme
0akaJaBpuAaTA 10JI/KEH:
Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CIIOCOOHOCTBIO TMPHHHMMATh KOHKPETHbIE TEXHMYECKHE peIleHUs Mpu pazpaboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOUPATh TEXHUYECKHUE CPEICTBA U TEXHOJOTHUH C Y4YETOM
AKOJIOTUYECKUX TociencTBuil ux npumenenus ([1K—4);

—  CIIOCOOHOCTBIO BBISIBIISITH M YCTPAHATH OTKJIIOHEHHUS OT PEKHMOB pabOThI TEXHOJIOTHUECKOTO
000pyI0BaHUs U MTapaMeTpoB TexHoorudeckoro mpouecca (ITK-11);

— CIIOCOOHOCTBIO IUIAHUPOBATh U IPOBOAUTH (PU3MUYECKHE M XUMHUYECKUE SKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY MX Pe3yJbTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI U
YCTaHaBJIMBATh IPAHULIBI UX IPUMEHEHHUS, IPUMEHATh METOABI MaTEMATUYECKOTO aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U AKCIIEPUMEHTaIbHOr0 nccienoBanus (I11IK-16).

3namo:

— METOJIbl pacyeTa TeMao- U MaCCOOOMEHHBIX aNlapaToB;

— OCHOBHBIE IPUHIIUIIBI OPraHU3ALKU IPOLIECCOB XMMUYECKON TEXHOIOTHH;

— THUIOBBIE NPOIECCHl XUMUYECKOH TEXHOJOIMH, COOTBETCTBYIOIIME aNMapaTbl U METOMAbI UX
pacuera;

— METOJIbI COCTABJICHUS TEXHOJIOTUIECKHX CXEM C HAHECEHHEM BCEX allapaToB.

Ymemu:

— COCTaBJIATh MaTepUalIbHbIE U TEIUIOBbIE OAJAHCHI U CUCTEM Ta3-KHJKOCTh;

— paccuuTHIBATh MApPaMETPhl TEIUIO- U MACCOOOMEHHOTO 000pYI0BaHHUS M HACOCOB;

— moadupaTh CTaHAAPTHOE 000pyI0BaHKE, HCIIONB3YEeMOE B XUMHUECKOM MPOMBIIIIICHHOCTH.

Bnadems:

— METOJOJIOTHEH pacueTa OCHOBHBIX IAapaMeTpPOB THAPOMEXAHUYECKHX, TEIUIOBBIX M
MacCOOOMEHHBIX MPOIIECCOB;

— OCHOBaMHU MPaBUIIBLHOTO 10A00pa TEIIO K MAaCCOOOMEHHOT0 000PYJOBAHMUS;

— METOJIaMH COCTaBJICHHS TEXHOJIOTUYECKHX CXEM M rpadpuyecKoro n300pa’keHusi OCHOBHOTO
000pyA0BaHUS.

3. Kpatkoe coaep:kanue Iy CUUITIHHBI

Beeoenue. PU3NKO-XUMHUECKUE OCHOBBI M1 OCOOEHHOCTH YCJIOBUI MPOBEICHUS IpoLiecca
pa3aeneHus KUAKINX TOMOTEHHBIX cMecel pekThudukanueid. Onrcanne NPUHIAITHAIEHOW CXEMbI
pPEeKTU(PUKALMOHHOM YCTaHOBKM HempepbIBHOTO JieiicTBua. CpaBHEHHE U 00JacTU MPUMEHEHHS



HACaJOYHBIX U TapeabuaThIX KOJOHH. IlocTpoeHne paBHOBECHOM JIMHUU Ha OCHOBE MOJTyYEHHBIX

WHAMBHUIyaJIbHBIX 3aJJaHUM.

Pasoen 1. Pacuem pexmughuxayuonHot KOJIOHHbL.

1.1. Pacuer Hacamo4HOW PEKTU(DUKAITMOHHOW KOJOHHBI HEMPEPBIBHOTO JCUCTBUS (IS
TPEX pa3MEPOB HACAJIKH).

MarepuanbHbIil OalaHc KOJIOHHBL. PacdeT MUHUMAaBHOTO B pabodero ¢ierMoBOro 4rcia.
[Toctpoenune paboumx nauHUE. PacueT ckopocTu mapoB W auamerpa KoJOHHBL OrmpeneseHue
BBICOTHI HACAJKU M0 MOIU(UIIMPOBAHHOMY YpaBHEHUIO Maccooriepenayn. OmnpeneneHue oo1ero
YKCJIa U BBICOTHI €AMHMUIIL IIepeHoca. PacueT rujpaBIndyeckoro COnpoTUBICHNS HACAIKH.

1.2. Pacuet TapenpyaToil peKTH(PUKAIMOHHON KOJOHHBI HEMTPEPHIBHOTO JIEHCTBHS.

[IpenBaputenbHplid  BbIOOp Tapenok. MarepuanbHblii  OamaHc KojMoHHBL —Pacuer
MUHUMAJIBHOTO U pabouero ¢iermoBoro yucia. Pacyer ckopocTH nmapoB u 1uamMeTpa KOJIOHHBI.
[Toctpoenue pabounx nuHU. OnpeneneHne BBICOTHI CBETJIOTO CJIOS JKUAKOCTH Ha Tapeike U
napocojiep>kanusi 6apooTaxxHoro ciosi. Pacuer koadduimeHToB Maccoomnepeaadn, oOIIEro Yrciia
eMHUI] nepeHoca, 3pdextuBHocTH 10 Mapdpu. Pacuer BbicoThl KojoHHBI Ha ocHoBe KIIJI mo
Mbspdpu ¢ mocTpoeHHEM KHHETHYECKOW JIMHMH. PacdeTr TuapaBiIndecKoro COMPOTHBIICHUS
KOJIOHHBI.

1.3. CpaBHEeHHE AaHHBIX pacyeTa HACAJOYHOW W Tapenb4yaTol KOJOHH. COMOCTaBJICHHE
JAHHBIX, TOJIyYE€HHBIX 0 MTPOrpaMMaM KOMIBIOTEPHBIX U PYUHBIX pacueToB. BIOOp KOJOHHBI.

Paszoen 2. Pacuem u 6b160p menioooMeHHUKOS.

Pacuer 1 BbIOOp TEII00OMEHHUKOB IO 001IIeH cxeme:

— pacyer TEIUIOBOM HArpy3KH;

— OIpeleICHUE TEIIOBOIO PEKUMA U CPEIHEN IBUKYIIEH CUIIBL;

— npuOMIKEHHas OIeHKa KOd()(UIMEHTOB TemIooTaauH, KOod(pQHUIMEHTa Terlonepeaayy,
MOBepXHOCTU Fop;

— BBIOOp THMA U HOPMAJIM30BAaHHOT'O BapHAHTA KOHCTPYKIIUU;

— ompejaeneHUe MapaMeTpOB KOHCTPYKIMH (HAITPUMED, AJI KOKYXOTPYyOHOTO TEMI000OMEHHUKA!
yycia TpyO0 M uyuciIa XOAOB, JAMaMeTpa TpyO, JuamMeTrpa KoO)KyXa, IOBEPXHOCTH
Ter1000MeHHUKA Fropw 11 AP.);

— corocTaBlieHue OpueHTHPOBOYHOU Fop 1 Fropw;

— CONOCTaBJICHHE JAHHBIX, IOJIyYE€HHBIX M0 MIPOrpaMMaM KOMITbIOTEPHBIX U PyYHBIX PacueTOB;

— THUAPABINYECKHUM pacyer;

— BBIOOp ONTUMAJILHOTO BapHaHTa TEIUIOOOMEHHHUKA.

2.1. Pacuer K0XyXOTpyO4aToro uCmapuTes.

2.2. Pacuer xoHzeHcaTOpa (KOKYXOTPyOUaTOro UK TJIACTHHYATOTO).

2.3. Pacuer monmorpeBarens (KOKyX0TpyO4aToro Wi MiacTHHYATOTO).

2.4. Pacyer XONOIMIBHUKOB TUCTHIUIATA U KyOOBOTO OcTaTtka (KOXKyXOTpyOuaThIX WIIH
MJIACTUHYATHIX ).

Paszoen 3. I'uopoounamuueckue pacuemoi.

3.1. PacyeT rupaBiInvecKoro COMPOTUBIICHUS TPYOOIPOBOIOB

3.2. PacueT onTHUMaJIbHBIX JHAMETPOB TPYOOIIPOBOIOB

3.3. PacueT u mog0op HACOCOB

Pasoen 4. I' pagpuueckoe ogpopmaenue.

Texnonornueckass cxema. PekTHu(QUKanuOHHAas KOJOHHA ONPEJECIEHHOT0 TUMA C
n300pakeHHEM JeTanel KOHTaKTHBIX 3JIEMEHTOB, PACCUUTaHHbIX B pazaene 1.

4. O0beM yueOHOH TUCUUIIJIMHBI

. B 3auetHbIX B akanewm.
Bunst yueOHoI paboTh
eAMHUIIAX yacax
Oo0masi TpyA0eMKOCTh JMCIHUILIMHBI 10 Y4eOHOMY ILIAHY 2 72
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,44 16
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,54 55,6




IIpodonxcenue madbauywl

KoHTakTHas camocTosiTenpHas paboTa — —
KypcoBoe npoekTupoBaHue 1,54 55,6
Jawuma Kypco6oz20 npoekma: 0,011 0,4
KoHnTakTHas paboTa — MpoMeKyTOUHas aTTeCTaIMs 0,011 0,4
3amura

Bua kourpous:
KYPCOBOI'0 IIPOEKTA

N B 3auetnsix | B actponoM.
Bunsl yueOHOI paboThI
eAMHHIIAX gyacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4€0HOMY IJIAHY 3 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,44 12
[TpakTrueckue 3austus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,54 41,7
KoHnTakTHas camocTosiTeNbHas paboTa — —
KypcoBoe npoekTupoBaHue 1,54 41,7
3awuma Kypco6o20 npoekma: 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,011 0,3
3amura

Bua kouTpoJs:

KYPCOBOI'0 MPOEKTAa

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«HauepraTebHasi reoMeTpHsl B TEXHOJIOTHH OCHOBHOT'0 OPTaHMY€ECKOI0 U
HeTexumMudeckoro cuaresa» (b1.B.10)

1. Henp AuCHMNIMHBI — IPHOOPETEHNE CTYAEHTaMH 3HAaHUHM B 00JIaCTH HauepTaTeIbHOM
TEOMETPUN W HHXCHEPHOH TIpaduKHh, OCBOCHHE OCHOBHBIX MOJIOXKEHHHA pa3pabOTKH
NOPOEKIMOHHBIX ~ 4YepTeXel, MpPUMEHsSEeMBbIX B  HHXCHEPHOH  NIpaKkTUKe, pa3BUTHE
IPOCTPAHCTBEHHBIX MPECTABICHHH, HEOOXOIUMBIX B KOHCTPYKTOPCKOI padoTe.

2.B pe3yabTrare wu3y4YeHHMs JUCHMIUIMHBI OOy4YalIIMiCA 1O MporpamMmme
0akajaBpuUaTa 10/KEH:

Obnadams cnenyromumu oomekyabTypHbIMU (OK), obmenpodeccuonansupivu (OIIK) u
npodeccuonansabiMu (I1K) KoMneTeHIUAMH:

— CHOCOOHOCTBIO K caMoOpraHu3aluu u camoodpazoBanuto (OK-7);

— BIIQJICHUEM OCHOBHBIMH METOJIAMH, CIOCOOAMH W CpEICTBAMH TMOJYYCHHS, XpaHEHUS,
nepepadoTku nH(POpPMAIMY, HABBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPABICHUS
nndopmanueii (OIMK-5);

— CIIOCOOHOCTBIO aHAJTU3MPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MOJ0UPATh OOOpYIOBaHHE,
TOTOBUTH 3asIBKU Ha MproOpeTeHne u peMoHT obopynosanus (I1IK-9).

3namo:

— OCHOBHBIE 3aKOHBI T€OMETPHUECKOr0 (POPMHUPOBAHUS, TOCTPOCHHSI M B3AUMHOTO IIEPECEUCHUS
MoJIeNIel TUIOCKOCTH M MPOCTPAHCTBA, HEOOXOIUMBIE /ISl BHIIIOJHEHUS W YTEHUS YepTexen
KOHCTPYKLIMH, pelIeHHe IO3ULUOHHBIX, METPUYECKHUX 3a]ad, BBIIOJIHEHHUE pa3BEPTOK
IIOBEPXHOCTEH;

— IpeuMylnecTBa rpaduyeckoro crocoda npeacTaBieHuss HHPopManuu; rpaguueckue Gopmsl,
rpaMMaTHKa.

Ymemy:

— BOCHpPUHUMATH ONTHMAaJbHOE COOTHOIICHHWE YacTeli M IIeJIOT0 Ha OCHOBE TpauuecKux
MoJiesiel, PAaKTUYECKHU peau3yeMbIX B BHJE YEpTEKeil KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB;

— HCIONB30BATh YEPTEX, TEXHUYECKUH PHCYHOK [UIS TpaduyecKoro MpeacTaBICHHS
TEXHUYECKUX pEILeHUI;



— wucnonb3oBath ctaHAaptel ECKJ[, KOHCTPYKTOPCKYIO JOKYMEHTAIUIO (YEePTEKHYIO H
TEKCTOBYIO) B IPOU3BOICTBEHHOM, MPOEKTHON M UCCIIEIOBATENLCKOM paboTax.

Braoemp:

— OCHOBHBIMHU TIOHSITHUSIMH, CBSI3AHHBIMH C TpadUyecKUM IMpecTaBlIeHHeM HHGOpMaluu
rpadUyecKUuMu Crocodamu peleHus] METPUYECKUX 3ajjad NMPOCTPAHCTBEHHBIX OOBEKTOB Ha
gyepTexkax, METOJAaMHM TPOCIUPOBAHUS M HU300pa)KeHHsl MPOCTPAHCTBEHHBIX (GoOpM Ha
IJIOCKOCTH MPOEKIUH.

3. Kparkoe conepxxanue 1M CHUILTHHBI

Beseoenue.

[Ipenmer m Metonsl HauepTaTenbHOM reoMerpuu. KpaTkue HCTOpUYECKHE CBEIACHUS.
3amaun ¥ MECTO Kypca B ITOJATOTOBKE 0aKanaBpa XUMHUYECKOW TEXHOJIOTHH.

Paszoen 1. Obwue npasuna 8vinoiHeHUs: yepmedicel.

1.1. IIpaBuna BeinosHeHUs U oopmiieHus yeptexeit B coorsercTBuM ¢ [[OCT. dopmaTst:
pa3Mepsl 1 0003HAYEHHE OCHOBHBIX U JOIMOJHUTENbHBIX (popmaToB. Pacnonoxkenue ¢hopmartos.
MacmTal: HaTypaidbHBI MacmTald, CTaHAAPTHBIE MACHITa0bl YMEHBIICHUS U YBEIHUYCHHS.
Jluauu: tunel w tommuHa auHUK. [pudt: Tanel u pasmepsl mpudtoB. OCHOBHBIE HAAMHUCH
rpau4ecKUX U TEKCTOBBIX JTOKYMEHTOB.

1.2. 'eomerpuueckue mnoctpoeHusi. CoONpsoKeHUs: OCHOBHBIE BHABI M MPaBHIIA
BBIMIOJIHEHMSI. YKJIOHBI U KOHYCHOCTHM: pacueT M IIpaBWJIa HaHECEHMs Ha ueprexe. [lenenue
OKPY’KHOCTH Ha paBHbIe yacTu. HaHeceHrne BBIHOCHBIX U Pa3MEPHBIX JIMHUI Ha YEepPTEXKeE.

Paszoen 2. Ilpoeyuposanue ceomempuueckux gueyp.

2.1. Meton mpoexkumii. Buasl mpoenupoBanus. LleHTpasibHOE NpOEHUpPOBAHUE: LEHTP
IPOELUPOBAaHUs, IUIOCKOCTh HPOEKLUH, Mpoenupyromue Jydd, npoekuuu. CBoliicTBa
LEHTPAJIBHOTO MPOoeUMpoBaHus. JJOCTOMHCTBA U HEJOCTATKU LIEHTPAIBHOIO MPOEIIUPOBAHMSL.

[TapannensHoe mnpoeuupoBanue. HampasineHue mnpoenupyromux sydeil. CBolicTBa
napajuieJbHOrO  mpoeuupoBaHus. IIpoennpoBaHne  KOCOYroJbHOE W HPSAMOYTOJIBHOE
(oproronanbHoe). CBOHCTBa OPTOrOHAJILHOrO mMpoenupoBaHui. OOpa3oBaHHE KOMILJIEKCHOTO
yeptexka (dmopa Momka). OproroHanbHbeiii yepTex Touku. Koopauaatel Touku. [locTpoenue
TOYKH I10 €€ KOOpAUHATAM.

2.2. [Ipsmbie muann. CriocoObl 3a1anust IpsiMOi Ha yeprexe. Kimaccudukarus npsMpIx mo
PAacIOJIOKEHUIO OTHOCUTENBHO APyl Jpyra: IpsMble IEpeceKarolluecs, NapajulejbHble U
ckpemuBaromuecsa. Knaccuduxamuss npsMbIX OTHOCHTEIBHO IUIOCKOCTEH MPOEKIMiA: MpsiMble
00IIIero ¥ YaCTHOTO IMOJIOKEHHSI — IPSIMBbIE YPOBHS U Npoerupyomue. [IpuHaanexHocTs TOUKU
npsimoid. Teopema 0 MpoenupOBAHUH PSIMOTO YTJia.

2.3. [Tnockocth. CriocoOrI 3aaHus MIIOCKOCTH Ha yepTexe. Kimaccudukanus niaockocren
[0 PACMOJOXKEHUI0 OTHOCHUTEIBHO IUIOCKOCTEM MPOEKLMiA: IIOCKOCTH OOIIEero M YacTHOTO
II0JIO’KEHUS — IPOELUPYIOIKE U YPOBHsL. [IpMHAAIEKHOCTh TOUKHU U NPSMOM MIIOCKOCTH.

2.4. Kpusble muann. Knaccuduxaius KpuBbIX: ITUPKYJIbHBIC U JICKaTbHbIC, 3aKOHOMEPHBIE
1 He3akoHOoMepHbIe. [Topsanok kpuBoi inHuK. [110CKKE KpUBbIE TMHUU BTOPOT'O MOPSIIKA: DJUIMIIC,
napabona, runepOosna. IlpocTpancTBeHHBIE KpUBBIE: MUJIMHAPUYECKAss M KOHUYECKas BUHTOBBIC
JUHUU.

2.5. [ToBepxnoctu. OOpazoBaHue U 3aJJaHUE IIOBEPXHOCTEH Ha yepTeke (KUHEMAaTHIECKUIH
U KapkacHelii cnocoOwl). IlonsTne 00 ompenenurene noBepxHocTH. Kitaccuduxanms
MOBEPXHOCTEN: JTMHEHYAThIe U HEJIMHEHYaThle, TIOBEPXHOCTH BpPALIEHUs, TOBEPXHOCTU C ABYMS
HaIPaBJISIONIMMU U IIJIOCKOCTBIO Mapajienu3mMa. BUHTOBbIE TOBEPXHOCTU. XapaKTEPHbIE JIMHUN
MOBEPXHOCTEN BpaALICHUSA: MEpPUIUAHbI, TJIABHBIM MEpHUJMAaH, Mapajuieiad, 3KBaTop, IOpJo.
[IpuHann€XHOCTh TOUKU TOBEPXHOCTH.

2.6. 'eomerpuyeckue Tena. [Ipoeknuu MHOTOTPAHHUKOB (TpaHHBIE TE€OMETPHUECKHE
Tesa), B TOM YHCJE MpaBWIbHBIC (TETpadAp, reKca’qp, OKTa’Ap, MOAEKadaAp, MKOCadap), Teia
BparieHus (IWIHHAP, KOHYC, ap, TOP).

2.7. Cummetpusi Teomerpuueckux ¢uryp. CUMMETpHs OTHOCHTEIBHO IUIOCKOCTH,
npsaMoi, Touku. CUMMETpPHS BpAILEHUs], TOPSAIOK OCH CHMMETPHH.



2.8. OnpeneneHre HaTypalbHOW BEIMYMHBI OTpe3Ka MNpPSAMOM M IJIOCKOH (UrypHI.
Onpenenenne HATypadbHOW BEIMYHMHBI OTpE3Ka TPSIMOM CIOCOOOM  MPSIMOYTOJBHOTO
TPEyroJibHUKAa M CHOCOOOM MPOEIMPOBAHUS Ha JOMOJHHUTEIBHYIO IUIOCKOCTh. I[locTpoeHue
HATypaJbHON BEJTUYHHBI IIJIOCKON (UTYPHI.

2.9. [lepeceuenne  reomeTpuueckux  obOpa3oB. llepeceueHne  MHOTOIpaHHHMKOB,
MHOTOTpaHHHKAa C TMOBEPXHOCThIO BpaieHus. llepecedeHre MOBEpXHOCTEW BpallleHUS: ABYX
MPOEUMPYIOIIUX [MOBEPXHOCTEH, MNpoeUUpyroUed ¢  Henpoeuupyromei. Ilepeceuenue
HEMPOEUPYIOUINX MOBEPXHOCTEHN BpaIllEHHs C MMapaJlIeIbHBIMU OcsiMU. Teopema o nepeceueHnun
COOCHBIX IOBEpXHOCTEeW BpameHus. l[locTpoeHne IHMHUM TepecedyeHus HENPOECLHUPYIOIMINX
MOBEPXHOCTEH BpalleHHs] C IEPECEKAIOIUMUCST OCAIMU METOAOM KOHIIEHTPHUUYECKHX cdep.
YacTHble cily4an nepecedeHus IOBEPXHOCTEN BTOPOIo Mopsiika: Teopema MoHXka U e€ CleJICTBUE.

Paszoen 3. Hzobpasicenus npeomemos no I'OCT 2.305-2009.

3.1. MBoOpaxenus. Bunbr nuzodpaxenuii mo 'OCT: Bumsl, pa3pesbl, Ce4eHHsI, BLIHOCHBIC
anemeHTbl. OcHOBHBIE BHUJBI. ['NTaBHBIN BuA, TpeOOBaHUS, MPEAbIBISAEMbIE K TJTABHOMY BHIY.
JlononHHUTENbHBIE U MECTHbIE BUABL. Pa3pesbl, kiaccuukaius pa3pe3oB IO PACHOJIOKECHUIO
CEeKyIIel IUIOCKOCTM OTHOCUTEJBHO IUIOCKOCTEH TPOEKIMI: pa3pes3bl BEPTUKAIbHBIE,
TOpPU30HTANIbHBIE M HakIOHHBIE. Kiaccupukanus paspe3oB MO YHUCITY CEKYIIMX IIOCKOCTEMH:
pa3pe3bl NpPOCTbIE U CIOKHBIE — CJIOXKHBIE CTYyNEHYaTble M CJIOKHBIE JIOMaHbIe pa3pesbl.
CoBmenieHHble n300paskeHUs. MecTHble pas3pe3bl. CedeHusi HaJOKEHHbIE M BBIHECCHHBIE.
BrinocHsbie aneMeHThl. [IpaBiia 0603HaueHUST N300PAKCHHIA.

3.2. HaxsioHHBIE ceueHHs reoMeTpuueckux Teil. IlocTpoeHne npoekunii 1 HaTypaJlbHbIX
BEJIMYMH TEOMETpPHUYECKHX Ted. HakiIoHHBIE ceueHuss MHOTOTpaHHUKOB. Buael u mpaBuia
IOCTPOCHHUS CEUCHMH LWIMHIpPA. 3aBUCUMOCTh BHJA HAKJIOHHOTO CEYEHHUS KOHyca OT
pPacHoJIOKEHUsI CEeKylIeil IUIOCKOCTH OTHOCHTENbHO OCH KOHyca. HakiioHHbBIE cedyeHMs Iiapa.
[IpaBuia mocTpoeHus! HAKJIIOHHBIX CEYCHUN COUJICHEHHBIX TEJ.

3.3. AkcoHOMeTpHUecKnue dYepTeku usnenuid. (OOpa3oBaHHE aKCOHOMETPUYECKOTO
yeprexa. [leppuunas u Bropuunas npoekuuu. KosdduineHTs nckaxeHus: akcOHOMETPHUIECKOTO
yeprexka. [lepexon OT HaTypalbHBIX KO3()(PHUIMEHTOB HCKaKEHUS K TNPHUBEACHHBIM. Bubl
aKCOHOMETpHH. BrinonHeHne yeprexeil MHOTOYTOIbHUKOB M OKPYKHOCTEH B MPSIMOYTOIBHON U
KOCOYTOJIBHOU (TOPU30HTATBHOW M (PPOHTAIBLHON) H30METPHSIX. AKCOHOMETPUICCKHE YEePTESIKU
reOMEeTpPHUECKHX Tell. Pa3pe3bl B aKCOHOMETPHH.

3.4. [IpumeHeHne 00pa30B U METOIOB HAYEPTATEIHHON T€OMETPUH ISl pEHICHUS (PU3HKO-
XUMHYECKHX 3a7a4. [ paduueckoe n300pakeHne cocraBa MHOTOKOMIIOHEHTHBIX CHCTEM: OTPE30K
cocTaBa, TPEYrOJBHHMK COCTaBa, TETpadAp cocraBa. | paduueckoe H300pa)keHHE CBOWCTB
MHOTOKOMIIOHEHTHBIX cHUcTeM. [paduueckoe m300pakeHHE CTPYKTYphl BELIECTB, MPUMEPHI
MN300paKCHHUSI BEIIECTB.

4. O0beM yueOHOH TUCUUIIIMHBI

o B 3aueTHBIX B akazem.
Bunst yueOHOI paboThI
SAMHMIIAX gyacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4€0HOMY IJIAHY 4 144
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,33 48
Jlexumnm (Jlek) 0,44 16
[Ipaktuueckue 3anstust (I113) 0,67 24
JlaGopaTtopHsbie 3aHsTHs (JIab) 0,22 8
CamocrositesbHas padora (CP): 2,66 95,6
KoHnTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSITEIbHOE U3YUYEHUE PA3/IeJIOB TUCIIUIIIIMHBI 1,66 55,6
PacueTHO-Tpadmyeckue paboThI 0,56 20
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,56 20
3auem c oyenkoi: 0,011 0,4
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIMS 0,011 0,4




IIpodonxcenue madbauywl

3auver
Bupa xoHTpoOJIS: .
C OLICHKOM
. B 3agetnsix | B actponOoM.
Bunsl yueOHoii paboTh
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 0 Y4€0HOMY IIAHY 4 81
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,33 36
Jlexumm (Jlek) 0,44 12
[Tpaktuueckue 3anstus (113) 0,67 6
Jlabopatopnsbie 3ansTus (J1ab) 0,22 24
CamocrositesbHas padora (CP): 2,66 44,7
KonTakTHas camocTosiTenpHas paboTa — —
CamocTosITeTbHOEC U3YUYCHHE PA3/IeNIOB AUCITUILUIMHBI 1,66 44,7
PacueTHO-Tpadmyeckue paboTh 0,56 15
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,56 15
3auem c oyenkoi: 0,011 0,3
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,011 0,3
3aver
Bup xoHTpOJIA: .
C OLIEHKO¥

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«JIaGopaTopHbI MPAKTUKYM
MO NMpoueccam M annaparaMm xummn4yeckoi rexsosnorum» (b1.B.11)

1. Henb AMCHUIUINHBI — 3aKPEIUICHUE 3HAHUH, TOJYYSHHBIX MPU U3YYEHUHU TUCIUILIMHEI
«IIponiecchl M anmapaTbl XHMHUYECKOM TEXHOJOTHMU» B OO0JacTH OCHOB TIHAPABINYECKUX,
TEIIO0OMEHHBIX U MacCCOOOMEHHBIX MPOLIECCOB, YTO HEOOXOAUMO MPU MOATOTOBKE OaKaaaBpoB
[0 JaHHOMY HAINpaBJICHUIO JUIsI HAy4YHO-HCCIEAOBATEIbCKOM M MPOEKTHO-TEXHOJIOTHYECKOU
JeSITebHOCTH.

2.B pesyabraTe u3yYyeHHus AUCHUILUIMHBI O0y4YaluIuiicd 1O mporpaMmme
0akajaBpuaTa J0JIKEH:

Obnaoams cnenyroummu odmenpodeccnonansabivu (OITK) u npodeccrnorambHBIME
(ITK) xoMITeTeHIIHSMU:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IMCUUIUIAH B ipodeccruonanbhoi aesrenpbHocTH (OITK-1);

— CIIOCOOHOCTBIO HAJla)XMBAaTh, HACTPAaWBaTh W OCYMIECTBIISITH IMPOBEPKY OOOPYIOBAHUS H
nporpaMMmHbIX cpeacts (ITK—6);

— CIIOCOOHOCTBIO ITUIAHUPOBATh M IMPOBOAUTH (PU3MUYECKHE U XUMHUYECKHE SKCIEPUMEHTHI,
IIPOBOJIUTH 00pPabOTKY MX PE3yJbTATOB U OLEHUBATH MOIPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABJIMBAThH IPAHUIIBI UX TPUMEHEHHUS, IPUMEHATh METOABI MATEMAaTHYECKOTO aHAIN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCTIEpUMEeHTaIbHOTO nccienoBanus (ITK-16).

3namy:

— 3aKOHBI IEPEHOCA UMITYJIbCa, TEIUIOTHI U MacChl;

— OCHOBHBIE YpaBHEHHUs NPUKJIAJHOW THUAPABIMKA M 3aKOHOMEPHOCTH IE€PEMEILEHUs
JKUJIKOCTEH;

— OCHOBHBIE 3aKOHOMEPHOCTHM IIPOLECCOB OCaXAEHUs, (QUIBTPOBAHUS U TEUEHHUsS uepes3
3€pHUCTBIE CIIOH;

—  (usHUeCcKyIO CyIIHOCTH MPOILIECCOB TETIO- M MaCCOOOMEHa; OCHOBHBIC KHHETHYECKHUE

— 3aKOHOMEpPHOCTU MaccCoIlepeHoca AJisi CUCTEM ra3(map)->KuJIKOCTh;

— THUIOBBIE NPOIECCH XUMUYECKON TEXHOJOTHH, COOTBETCTBYIOLIME amNapaTbl U METOABI UX
pacuera.



Ymemo:

—  ONpeAeNsATh XapakTep ABMKEHUS KUAKOCTEH U ra30B;

— HCIONB30BaTh OCHOBHBIE KUHETHUYECKHE 3aKOHOMEPHOCTH TEIJIO- M MAacCONEpeHoca IpH
aHaJIM3€e TeIUIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB;

— COCTaBJISTh MaT€pUANbHBIE U TEIUIOBBIE OaTaHChl sl CUCTEM ra3(map)->KUIKOCTh;

— paccyMTHIBATH MapaMeTpbl HACOCHOTO, TEIIO- 1 MacCOOOMEHHOT0 000PYI0BaHNUS;

— COCTaBJISTh TEXHOJOTUYECKUE CXEMBI U M300paxxaTh HA HUX OCHOBHBIE amIapaThl;

— aHaJIM3MPOBATH FKCIIEPUMEHTAILHO MOJIYYEHHBIE U TEOPETUUECKH PACCUNTAHHbIEC TIOKA3aTEIH
paboTHI anmapaToB.

Bnaoemy:

— METOJOJIOTHEH pacyeTa THAPOMEXaHUYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX IPOIIECCOB.
— METOJaMH COCTaBJICHHUS TEXHOJIOTMUYECKUX CXEM.

3. Kparkoe conepxxanue QM CHUILTHHbBI

Pa3zoen 1. Uzyuenue ocrnog euopoounamuueckux npoyeccos. llepemewenue scuokocmell.

HccnenoBanue pexxuMOB TeUeHUS KHUAKOcTeH. M3yueHue npoduiis CKOpOCTeil MoToka B
TpyOomnpoBoae. ['mapaBianueckoe CONpPOTUBICHHE B TpyOompoBoaax (METaNIMYECKOM U
CTEKJITHHOM) M D3JIeMeHTax TpyOompoBoaHON apmaTypbl. OrmnpeneneHue THAPABINYECKOTO
CONPOTHBIIEHUS] ~ MPSAMOro  ydacTka TpyOompoBona. OrmpeneneHue  THAPABIMYECKOTO
COTIPOTHUBIICHHUS B AJIEMEHTaX TPyOONPOBOIHON apMaTypsl (quadparma, IpOCCETbHBIA BEHTHIIb).
OmnpeneneHue TUAPOIMHAMUYECKOTO COIMPOTHBICHUS CYXOH CHTYaTON TapesiKu KOJOHHOTO
anmapara. OnpeneneHue THAPABINYECKOrO COMPOTHBIICHUS OpPOIIAEMOW CUTYATOM Tapenku
KOJIOHHOTO anmapata. M3MepeHne ruipaBIndeckoro CONpoTUBICHUS TPYOHOTO U MEXTPyOHOTO
IPOCTPAaHCTBA TeIUI00OMeHHOro ammapaTta. KamuOpoBka pacxomoMepa BECOBBIM METOIOM.
N3ydenue xapakTepUCTUK LIEHTPOOEIKHBIX HACOCOB.

Paszoen 2. HU3yuenue 0cHoO8 meniooOMeHHbIX NPOYECCos.

Omnpenenenue ko3(duumeHTa Temmonepenaud B JABYXTPYOHBIX TEIJIOOOMEHHHUKAX.
Termonepenayua B METAJUIMYECKOM U CTEKJISTHHOM KOXKYXOTPYOHBIX TEMJI00OMEHHMKAX.
VHTeHCHBHOCTh TEIUIONEpeayd B IUIACTHHYATOM TeIulooOMeHHHKe. V3ydyeHue mporecca
HECTAIIMOHAPHOI'0 TeII000MEHa B anmapaTe ¢ MEeHIaJIKON U MOrPy>KHBIM 3MEEBUKOM.

Pa3zoen 3. HU3yuenue ocHoe maccooOmenHvlx npoyeccog (pasoenenue 20MO2eHHbIX
cucmem,).

Omnpenenenue k03(pUIMEHTOB MacCOOTAAYH B ra30BOH (pa3e mpu MCHapeHUH >KUIKOCTH
B BO3JIYIIHBII MOTOK WM MPU KOHJEHCAIMH Mapa Ha IUICHKE KUJIKOCTH B HACaJ0YHOU KOJIOHHE.
Onpenenenue KO3 PUIMEHTOB MACCOOTIAUH B )KUKON (pasze mpu gecopOImu JUOKCHIA yTriepoaa
13 BOJBI B TUICHOYHOM KOJIOHHE. V3ydeHre COBMECTHOTO TEIUIO- M MacCOOOMEHa B HAacaI0YHOU
KOJIOHHE. M3ydeHue mpolecca MPOCTOH MEpPEeroHKH OMHApPHON CMECH H30MpPOINaHOI-BOJA.
N3yuenue mporecca MPOCTON TMEPEroHKHM OWMHApPHOW CMECH BOJA-dTHJICHTIIHMKOJNbL. M3yueHue
npoliecca nepuoAndeckoi pekTudukanuu OMHaApHON CMECH 3TaHOJI-Boja. Pa3neneHue pacTBOpoB
HU3KOMOJIEKYJISIPHBIX BELIECTB OOPAaTHBIM OCMOCOM.

Pa3zoen 4. Hzyuenue octoe pazoeneHus 2emepoceHHblX CUCTeEM.

Onpenenenne CKOPOCTH CBOOOIHOTO OCAXKACHUSI TBEP/IbIX YACTHUIL U BCILJIBITUS Ty3bIpeil B
KHUIKOCTIX. M3yuenue nporecca GpuiabTpoBaHus cycrneH3uu. [ uapoanHaMuka HEMOABHKHOTO U
MICEBI00KMKEHHOTO 3€PHUCTOTO CIIOSL.

4. O0beM yueOHO# TUCHHIJIMHBI

o B 3aueTHBIX B akazem.
Bunsl yueOHOI paboThI
eAMHUIIAX yacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 2 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
JlaGopaTtopHsbie 3aHsTHs (J1ab) 0,89 32
CamocrositesbHasi padora (CP): 1,11 39,8
KoHTakTHas camocTosiTeNbHas paboTa — —
CaMOCTOSITENIbHOE U3YUYEHUE PA3/IeJIOB TUCIIUIIIIMHBI 1,11 39,8




IIpodonxcenue madbauywl

3auem: 0,006 0,2
KoHTakTHas paboTa — MpoMeKyTOUYHas aTTeCTaIMs 0,006 0,2

Bujx koHTpOJIS: 3ager

. B 3auetnbix | B actponom.
Bunet yueOHO# paboThI
eAMHUIIAX yacax

O0mas Tpy10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHy 2 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
Jlaboparopusbie 3ansTus (JIad) 0,89 24
CamocrositesibHas padora (CP): 1,11 29,85
KonrtakTHasi caMocTosITeNbHasi paboTa — —
CaMOCTOSITeNIbHOE U3YUYEHHUE PA3/ICJIOB TUCIUIIIIMHBI 1,11 29,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKyTOUHAs aTTECTaIHs 0,006 0,15

Buja koHTpOJISI: 3auer

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Teopust XuMHYeCKHMX MPOLECCOB Oprannyeckoro cuuresa» (b1.B.12)

1. leap aucUMIIMHBI — YIUIyOJIEHUE M PACIIUPEHHE TEOPETHUECKOH IMOATOTOBKHU
CTYZCHTOB B 00JIACTH peakIMil U MPOIECCOB OPraHUYECKOr0 CUHTE3a A0 YPOBHS, HEOOXOIUMOTO
JUISI TOCJIETYOIIET0 OCBOECHHUS CIIEUANIbHBIX JUCLMILIUH TPOQUIIS.

2.B pe3yabTrare u3y4YeHHMs JUCHMILUIMHBI O00y4YaroIMiics
0akajJaBpUAaTA 10JI/KEH:

Obnadame cnenyroummu obmenpodeccuonansubiMu (OIIK) u npodeccrnoHanbHbIMU
(ITK) xoMIieTeHITUsAMMU:

— TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUS O CTPOEHUM BELIECTBA, MPUPOJE XMMHUECKON CBA3HM B
pa3NUYHBIX KJaccaX XUMHUYECKUX COCIMHEHMH JUIsi TIOHUMAaHHs CBOICTB MaTepuajoB U
MeXaHHU3Ma XUMHUECKHUX MPOIECCOB, MPOTEKAIOIINX B OKpyxatoiieM mupe (OITK-3);

— CIIOCOOHOCTHIO TUIAHUPOBATh M IMPOBOJAUTH (PU3MUYECKHE W XUMHUYECKHE SKCIEPUMEHTEHI,
IPOBOJIUTH 00pabOTKY MX Pe3yJbTaTOB U OLEHUBATH MOIPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABJIMBATh TPAHUILIBI UX IPUMEHEHMSI, IPUMEHATh METOAbl MATEMAaTUUYECKOTO aHAJIN3a U
MO/JICIMPOBAHUS, TEOPETUUECKOT0 M SKCIIepuMeHTaIbHoro uccienosanus (I1IK-16);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHME CBOWCTB XUMHYECKUX JJIEMEHTOB, COCIMHEHUH WU
MaTEepHUaIOB Ha UX OCHOBE JUIsl pelieHus 3a1a4 npodeccuoHanbHol nearenbHoctu (ITIK-18);

— TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHHUYECKYIO MHPOPMAIINIO, OTEUECTBEHHBIN 1 3apyOeKHbIHI
ombIT Mo TemaTuke ucciaenoBanus (ITK-20).

3namo:

— TEOpETHYECKHE OCHOBBI IPOTEKAHUS OPTaHUYECKUX PEAKIIMMN;

—  B3aMMOCBS3b MEXJY MEXaHU3MOM U KHHETUKOIN OpraHMYeCKUX peakLuii;

— TNPHUHLHUIBI MATEMATUYECKOI0 MOJICIMPOBAHMS OCHOBHBIX THUIIOB PEAKTOPOB Ui peanu3aliu
XUMHUYECKHUX MPOIECCOB OPraHMYECKOI0 CUHTE3A.

Ymemu:

Mo mporpamMmme

— CaMOCTOSITEIbHO CTaBUTb M pelIaTh
3aKOHOMEPHOCTEN OPraHUYECKUX PEAKLUM;

— HCIIOJIB30BAaTh NOJIy4EHHBIE PE3YJIBTATHI IJIs ONIMCAHUS MEXaHU3Ma MCCIIEIOBAHHBIX PEaKIIN;

— HCIIOJIB30BaTh KOJIMYECTBEHHBIC 3aKOHOMEPHOCTH M IMPEACTABICHUS O MEXAaHU3ME PEaKIHi
JUISL OITUMAJIBHOM IIPAKTUYECKON pealIn3aliy IIPOLECCOB OPraHUYECKOro0 CUHTE3A.

Bnadems:

— MeToJlaMH pacueTa MaTepHalbHOIO OajaHca M KOJUYECTBEHHBIX IOKa3aTeseil MpPOCTBIX U

CJIOKHBIX OPraHUYECKUX PEaKLUM;

3aauu 110 YCTAHOBJICHUIO KOJMYCCTBCHHBIX



— METOJAaMU UCCIIEI0BAHNS KHHETUKH U MEXaHU3Ma OPraHUYECKUX PEAKIUN;
— MeETOoAaMU MaTeMaTU4YECKOTO MOJEIUPOBAHUS XHMHMUYECKUX IPOLIECCOB OPraHUYECKOro
CUHTE3a.

3. Kparkoe comepxxanue M CHUILTHHBI

Pasoen 1. Cmexuomempus peaxyuu, pacuem MamepuarbHo20 OAlaHca XUMUYECKUX
npoyeccos.

1.1. Knaccudukanuss XMMHYECKMX peakUUid M KOMIIOHEHTOB PpEaKIIMOHHOW CMECH.
CrexuoMeTpusi U1 MaTepHATIbHBIN OaaHC PEaKIUH.

1.2. He3aBucuMble peakiud W KIHOYEeBbIe BeriecTBa. (CTENeHb KOHBEPCUH, BBIXO],
CEJIEKTUBHOCTh M MX CBSI3b C KOHLEHTPAUUsMH, MAPUUAIBHBIMU JABJICHUSMH M MOJIbHBIMU
JOJISIMU.

Paszoen 2. Ocho6vl KuHemuuecko20 uccie008anuusi OpeaHUdecKux peaxkyuil.

2.1. CxopocTu mpeBpallleHHs] BEIIECTB U CKOPOCTU peakluil, ux cBA3b. KuHeTnueckue
YpPaBHEHUs M KHUHETHYECKas MoJeib npouecca. MexaHn3m peakunu. KnHeTnka U MexaHU3M
JIeMEHTapHbIX peakuui. IlepexomHoe cocrtosHue. BimsHue pacTBOpUTEns Ha CKOPOCThb
3JIEeMEHTapHBIX peakUuil B pacTBOpe. DIeKTpocTaTHUecKas U crieruduieckas coabBaTalusl.

2.2. KuHeTnka 1 MEXaHU3M HEAJIEMEHTApHbIX peakuuil. MeToasl U IpUMepsl IOCTPOCHHUS
KMHETUYECKUX YpPaBHEHUM, KX CBSI3b C MEXaHW3MOM peakuuu. MeTtox MapupyToB s
IIOCTPOEHUsT  KUHETUYECKUX YPaBHEHHM U  MOJEJIEH  MHOIOMAapUIPYTHBIX  PEaKLMMH.
Cy1iecTBOBaHHE PEareHTOB B pa3IMYHbIX (JopMax, aHATUTHUECKU OIpeieisieMble KOHLIEHTPALIUH,
npeoOpa3oBaHue KHHETUYECKUX YPAaBHEHHUI U MOJEIICH ¢ y4eTOM pa3Iu4yHbIX (JOPM peareHTOB.

2.3. Meronuka KHHETHYECKOTO WCCIEIOBAHNUA W SKCIEPUMEHTAIBHBIE YCTAHOBKHU.
[leproauueckuii, MONTyHENPEPBIBHBIA W HENPEPBHIBHBIE PEAKTOPHl CMELIEHUS U BBITECHEHHUS.
Monenu naeanbHbIX peakTopoB. OCHOBBI 00pabOTKH KHHETHYECKHX JaHHBIX. [lonck mapameTpoB
KMHETUYECKUX YPaBHEHUH JINHEHHBIM Y HEJIMHEHHBIM METOJJOM HAUMEHBIINX KBaApaToB. O1eHKa
aJICKBaTHOCTH MoJeNel dSKcnepuMeHTy. OLEeHKa IOBEpUTEIbHBIX HHTEPBAJIOB MapaMeTPOB
KMHETUYECKUX YPAaBHEHUU U MOJCIICH.

2.4. [IpeoOpazoBaHre KUHETUYCCKUX YPAaBHCHHMH B JIMHEHHYIO (OpPMY OTHOCHUTEIBHO
onpenenseMblx mapameTrpoB. MHrerpanbHbiii u  auddepeHunanbHblii  MeToasl  00paboTKU
KUHETHYEeCKUX NaHHbIX. HeoOpaTumble MpOCTbie peakiuHu B MEPHOIMYECKOM U HEMPEPHIBHBIX
peakTopax cMmemeHuss U BbeITecHeHHsA. OOpaTumble peakuuu. VccnenoBaHue BIUSHHS
TEMIIEpATypbl HA CKOPOCTh PEAKIIUH.

Pa3zoen 3. Mexanuzm u kunemuxa paouxkaibHvlx peaxyui.

3.1. PagukanbHble peakiMi B TEXHOJOTMHU OPraHUYECKHX BemlecTB. llenHble peakuuw.
Tepmuueckoe ¥ XMMUYECKOE MHUIIMMPOBAHUE LIEH, peakuuu (HoToin3a u paguonusa. Peakimu
pa3BUTHA LIETIH, AJIMHA [IENH, KBAHTOBBIN U paMallMOHHO-XUMUYECKUI BbIX01. Peakunu oOpriBa
LENH.

3.2. MexaHu3M M KWHETHKA paJuKaIbHBIX peakuui 3amelneHus. Hepa3BeTBieHHbIE U
Pa3BETBIICHHBIE 1IEMHBIE PEAKLIUU, PEAKLIUU C BBIPOXKICHHBIM PAa3BETBICHUEM LIENHN HA MPUMEpPE
MPOMBIIIIEHHO BaXXHBIX PEAKIHUI TrajloreHUpOBaHUs, CYIbPOXIOPUPOBAHUS U OKHUCIICHUS.
MexaHu3M M KUHETHKA paJAMKaJIbHO-LETIHBIX pPEaKUMd pacUIeIUICHUs, IPUCOEIUHEHMS,
TEJIOMEPU3ALMHU U TIOJIUMEPU3ALIH.

3.3. OcobGeHHOCTH HCCeI0OBaHNs KHHETUKH PaJUKAIbHO-LEMHBIX peakuuil 1 00paboTKu
KMHETHUYECKUX JTaHHBIX, I0JYYEHHBIX B pEAKTOpax pa3HbIX THUIIOB.

Pazoen 4. Mexanuszm u kuHemuka 20M0O2eHHOKAMANUMUYECKUX PEAKYULL.

4.1. Knaccuduxaiusi TOMOT€HHBIX KaTaJlu3aTOpPOB, UX AKTUBHOCTh U CEJIEKTUBHOCTD.
HyxneodunpHblit kKaTann3. MexaHu3M U KHHETHKA €r0 B PEaKLUAX 3aMEICHHS, PaCIICIUICHUS 1
npucoeauHeHnsl. KHHeTHYeCcKui aHaau3 NpOCTEUIINX CXEM TOMOT€HHOKATATTUTUUECKUX PEaKIINi
Ha TOpuMepe HyKIeopWwIbHOro KaTanu3a. ABTokaranu3. Dakropel, ompeesnsionme
3¢ pexTUBHOCTD HYKJICO(PMIBHOTO KaTaau3a. KucioTHO-OCHOBHBIN M 3JIEKTPO(UIILHBIN KaTallu3.
MexaHu3M KHUCIOTHOTO W 3JEKTPOPHIBHOIO KaTaln3a HYKICO(DUIBHBIX M 3JEKTPO(PUIBHBIX
peaKIuil 3aMeIEeHNs, IPUCOETUHEHM S, OTIICIUICHUS.



4.2. MexaHu3M OCHOBHO-KaTaJIMTHUECKUX peakuuil. KonnuecTBeHHas XapakTepHUCTUKA
KHCJIOTHO-OCHOBHOI'O B3aMOJeHCcTBH. JKecTkre u MSITKUE KUCJIOThHl U OCHOBaHUs. AOCOIOTHAs
IIKaJa KUCIOTHOCTH, (PYHKIHMH KUCIOTHOCTA. CKOPOCTH pPEaKIUil KHCIOT C OCHOBAaHHUSMHU.
Crenuduyecknii 1 00NN KUCIOTHO-OCHOBHBIN KaTaian3. OCOOEHHOCTH KHHETHUKNA U MEXaHU3M.
KucnoTHOCTh 1 KaTamuTH4eCcKasi akTHBHOCTh, ypaBHeHUE bpencrena.

4.3. MeTajuloKOMIIEKCHBIA KaTanu3. KaTaliuTuuecku-akTUBHBIE KOMIUIEKCHI METAJIOB.
DJIeMEHTapHbIE CTaJMM METANIOKOMIUIEKCHOTO KaTallh3a: AUCCOLMAIMS, MPUCOCIUHEHUE U
3aMeleHNe JIMTaHJ0B, [MEPEHOC DJJEKTPOHA, BHEAPEHUE IO CBSA3M  MeETaJUI-JIUTaHg,
ANUMUHUPOBAHUE, JUCCOLMATUBHOE TMpucoequHeHue. [Ipumepsl MeXaHU3MOB peaklMid,
KaTaJU3upyeMbIX KOMIUIEKCaMH MeTallioB. depMeHTaTuBHBIN KaTanu3. OCOOEHHOCTH KHHETUKU
U 00pabOTKM KHHETHYECKHX JaHHBIX. MMOOWIN30BaHHBIE TOMOTCHHBIC KaTalu3aTOpPBI,
HOHOOOMEHHBIE TIOJTUMEPHI, IPYTHE CTIOCOOBI UMMOOWITU3AIINH.

Paszoen 5. Kunemuka cemepoghaznvix peaxyuii.

5.1. O0mas xapakTepuCTHKa W 3HaYyeHHWE TreTepoda3HbIX pPEaKIuid B OPTaHHYECKOM
cunte3e. Kunerndeckas o0macte retepoda3HbIX peakiui, ee MPU3HAKU U IKCIEPUMEHTAIbHOE
nonreepxkaeHue. Kuneruka, karanus Mex¢azHOro nepeHoca.

5.2. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHOMEPHOCTH, METOAMKAa DSKCIEPUMEHTa U
00pabOTKH KMHETHYECKUX JaHHBIX. KnHeTHKa reTepoda3HbIX peakiuili B MepexoHON 00JacTu
IpY CPAaBHUTEIBHO MEUICHHOW XMMHUYECKOH peaknuu 0e3 yueTa mpeBpalleH!i B OrpaHUYHON
TUUICHKE.

5.3. lud¢dy3uonnas obnacte rerepodasHbIX peakiuil Mpu MIHOBEHHOM XWMHYECKOM
peakuuu. SIBieHue ycKopeHHs Mmaccorepenayd. BnusHue retepodazHOCTH Ha CEIEKTUBHOCTD
pEaKLHiA.

Paszoen 6. Mexanusm u Kunemuxa eemepo2eHHOKAMAIUMUYeCKUX peaKyuil.

6.1. 'eTeporeHHsblii KaTanu3 B TEXHOJOTHU OpraHMYECKHX BemecTB. Kiaccudukanus
TEeTEPOreHHBIX KaTajau3aTopoB, TpeOOBaHMS K HUM, CIOCOOBI TIOJYYEHHsS, OCHOBHBIC
XapaKTePUCTHUKU. | eTepOoreHHbIi KaTanu3 u aacopOorusl.

6.2. MexaH13M KHCIOTHO-OCHOBHOT'O U METAJIFIOKOMILIEKCHOTO F€TEPOT€HHOI0 KaTajln3a.
TeopeTnueckue OCHOBHI TMoaOopa KaTanu3atopoB. OOIAacTM MPOTEKAHHUS TEeTEPOTEeHHO-
KAaTAIUTUYECKUX PEAKIUWA, WX TMPU3HAKK M METOJbl SKCIEPUMEHTAIBHOTO OIPEACIICHUS.
Kunernyeckass o005acTh TeTEPOreHHOTO KaTanusa. YpaBHeHue JI HrMmropa-XuHIIeIbBY/Ia.
Kunetnka peakuuii mnpu CpPaBHUMBIX CKOPOCTSIX HECKOJIBKMX CTaJUid Ha TOBEPXHOCTH
KaTajan3aTopa.

6.3. Kunetnueckas 067acTh KaTajan3a Ha HEOIHOPOTHON MOBEPXHOCTH. AJICOPOLIMOHHAS
o0nacTh Karajau3a Ha OJHOPOJHON M HEOJHOPOJIHON MoBepxHOCTU. KuHeTHKa peakuuu mnpu
CpaBHMMOM  CKOPOCTH  aACOPOIIMM M  XUMHUYECKOM  peaKIuu Ha  IMOBEPXHOCTH.
Buemneauddys3nonnas u nepexojaHble 00JacTH KaTanu3a; KMHETUKA Peakiuil. Y CTOHYHBOCTh
BHemHeAn P y3noHHOM u MepPEeXOTHOMN oOnacTeit reTepOreHHOro KaTajausa.
Buytpunuddysnonnas u mepexomHsle 00JIACTH TETEPOTEHHOrO KaTajin3a, KHHETHKa, (aKkTop
s dexruBaocTH, Paznen Twume. O0iacTh NMpoTeKaHHS TETEPOreHHOKATATUTHYCCKUX PEaKIui 1
CEJIEKTUBHOCTb.

Pa3zoen 7. Ocobennocmu uccre0oanuss KUHEMUKU CLONCHBIX PeaKyull.

7.1. ITapannenbHble peakMy OJUHAKOBOTO U PA3HOTO MOPSAKOB, METO]] KOHKYPHUPYIOLINX
peakuuii. KonnuecTBeHHOE ONUCaHUE COCTaBa MPOAYKTOB U CEJIEKTUBHOCTH MapajlieIbHBIX
peaxiuii B peakTopax pa3HbIX TUIIOB, SKCIIEPUMEHTAIBHOE OMpPE/IeIeHNe KHHETUYECKUX KOHCTAHT
1 UX OTHOIIICHHUI.

7.2. llocnenoBaTenbHble W MOCIEAOBATEIbHO-MIAPAJUICIbHBIE pPEAaKIMH, HX O0IIue
KHHETHYECKHE 3aKOHOMEPHOCTHU B PEaKTOpax pa3HbIX THUMOB. KonndecTBEeHHOE OMMCaHUE COCTaBa
MPOAYKTOB U CEJIEKTMBHOCTHU TOCJEI0BATENbHBIX U MOCIEA0BATEIbHO-IAPAUIETbHBIX PEaKIIHiA,
HAXO0K/IEHWE OTHOIIIEHUN KOHCTAHT T10 COCTAaBY MPOAYKTOB.

7.3. OyHKIUU paclpepeNeHus] MPOAYKTOB IOCIEIOBATENbHBIX W IOCIEJ0BATEIbHO-
napajuleNbHBIX peakuuid. Kunetnueckoe ncciae0oBaHue CI0KHBIX CUCTEM MOCIEA0BATEIbHBIX U



NapaJuIeIbHbIX PEAKLIUM.

Paszoen 8. [Ipumenenue xunemuueckux mooeneti 011 6bl00pa YCA08UL NPOBEOEHUs.
peaxyuu.

8.1. Y nenbHas mpou3BOAUTEIHHOCTD HICATBHBIX PEAKTOPOB M MX COUETAHUM, BEIOOP THIA
PEaKIMOHHBIX Y37I0B. BiusiHre KOHIIEHTpanuii (TapluuaibHbIX TaBICHUI ), CTENICHH KOHBEPCUU U
TEMIEPAaTypbl Ha YAEIbHYIO IPOU3BOJUTENIBHOCTh PEAKTOPOB M HX codeTaHuidl. Bribop
napaMeTpoB Pa3IUYHBIX PEAKIU M0 3TOMY KpuTepuio. OnTuManbHBIA TPOGUIH TEMIIEPATY].

8.2. DKOHOMUYECKHE KPUTEPUH ONTHUMHU3ALMKN U OCHOBBI UX MPUMEHEHHUs IS MPOCTHIX
pEaKLHid.

8.3. CeleKTUBHOCTD CJIOKHBIX PEaKIMil, 3aBUCUMOCTb €€ OT KOHIIEHTpAallUil pearcHTOB,
CTENEHU KOHBEPCHM, COOTHOILIEHHUS pEarcHTOB. BiusiHMe Ha CENEKTUBHOCTH THIA PEAKTOPOB,
crocoba BBEACHMSI PEAreHTOB, TEMIIEpaTyphl U JaBieHHs. BBIOOp pEaKIMOHHBIX Y3JI0B U
napaMeTpoB PEaKUUU MO KPUTEPHUIO CEIEKTUBHOCTH. [IpuMeHeHrne 3KOHOMHYECKUX KPUTEPHUEB
ONTUMU3ALNH.

4. O0beM yueOHO# TUCHHIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoit paboThI
SAMHULIAX yacax
O01masi Tpy10eMKOCTh TUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 6 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 3 96
Jlexum (JIek) 1,33 48
[TpakTnueckue 3austus (I13) 0,89 32
Jlaboparopusie 3ansaTus (JIad) 0,44 16
CamocrositesqbHas padora (CP): 2,33 84
KonTakTHasi camocrosiTenbHas paboTa — —
CaMOCTOSITeTbHOE U3YUYECHHUE Pa3/IeSIOB JTUCIUILIMHBI 2,33 84
JK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,4
[ToAroToBKa K 3K3aMeHY 35,6
Bujx koHTpOJIS: JK3aMeH
. B 3auernbix | B actpoHOoM.
Bunst yueGHOi paboTh
eIMHULIAX yacax
O0u1as Tpy10€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 6 162
KonTrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 3 72
Jlexmmu (JIek) 1,33 36
[Tpaktuueckue 3auarus (113) 0,89 24
Jlaboparopssie 3ansTHs (J1ad) 0,44 12
CamocrositeasHas padora (CP): 2,33 63
KonTakTHas camocTosiTenbHas paboTa — —
CaMocTosITeIbHOE U3YUEHUE PA3/IEI0B TUCIUILIUHBI 2,33 63
JK3aMeH 1 27
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTECTAIUs 1 0,3
[ToaroToBka K sK3aMeHy 26,7
Bua konTpoJs: JK3amMeH

AHHOTauMs padoyeii mMporpaMmMbl JTUCHUILIHHBI
«TexnoJsiorust opranuvecknx Bemecrs» (b1.B.13)

1. Heap MMCHUIVIMHBI — IPHOOpPETEHNE CTYICHTAMHU 3HAaHUH O TUIIOBBIX TEXHOJIOTUSAX U
MPUHITUTIAX TTOCTPOCHUS TEXHOJIOTHIECKUX CXEM OPTaHMYECKOTO CHHTE3a.

2.B pe3yabTarte wu3y4YeHHMs JUCHMIUIMHBI OOy4YalOIIMiiCi MO TMporpamme
0akajiaBpuaTa J0JIKeH:



Obnadams cnepyrommmu npodeccuonanbubivu (I1K) komneTeHnusamMu:

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUN MPOIECC B COOTBETCTBUH C
peraaMeHTOM M UCIOJIb30BaTh TEXHUUECKHE CPEJICTBA JIJIsl U3MEPEHHUSI OCHOBHBIX ITapaMeTpOB
TEXHOJIOTUYECKOTO MpoLecca, CBOUCTB CchIpbs U npoaykuuu (ITK—1);

— CIIOCOOHOCTBIO TMPHHHMMATh KOHKPETHBIE TEXHMYECKHE peIleHUs TpH pazpaboTke
TEXHOJOTHYECKHUX IPOILIECCOB, BHIOMPATh TEXHUYECKHE CPEJCTBA M TEXHOJIOTUU C YYETOM
9KOJIOTMYECKUX nociencTBuil ux npumenenus (I11K—4);

— TOTOBHOCTBIO HCIOJB30BATh 3HAHME CBOWCTB XWMHYECKHX OJJIEMEHTOB, COCIUHEHHH W
MaTepHUaIoB Ha UX OCHOBE JUIsl pelIeHus 3a1a4 npodeccruoHanbHol nearenbHocTu (ITK—-18);

— TOTOBHOCTBIO M3y4YaTh Hay4YHO-TEXHUYECKYI0 HH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeKHbIN
ombIT TI0 TemaTuke ucciaenaoanus (IIK-20).

3Hame:

— XHUMH3M U YCJIOBUS OCYIIECTBICHHS TUIOBBIX IPOIIECCOB OCHOBHOTO OPraHNYECKOr0 CUHTE3a;

— CTPYKTYpy U amnmapaTrypHbli COCTaB TEXHOJIOTMYECKUX CXEM THUIOBBIX IPOU3BOICTB
OpPraHMYECKOT0 CUHTE3a;

— OCHOBHBIE TNPUHIUIBI MOCTPOCHUS] TEXHOJOTUYECKUX CXEM IPOU3BOJCTB OPraHMYECKOIro
CUHTE3a;

— OCHOBHBIE  TPHHLUIBL, CHOCOOBI M CHCTEMBl  aBTOMATHYECKOTO  YIPaBIICHHS
TEXHOJOTHYECKHUMHU MPOIIECCaMU OPraHMYECKOT0 CHHTE3A.

Ymemo:

— YUTaTh TEXHOJIIOTUYECKUE CXEMbI IPOU3BOJCTB OCHOBHBIX IPOIYKTOB OPIraHUYECKOTO CHHTE32

— OIICHMBATh TPEHMYIIECTBA W HEIOCTATKH TEXHOJOTUYECKUX IPOIECCOB OPTraHMYECKUX
BEIIIECTB;

— COCTaBJISATh TEXHOJOTHMYECKHE CXEMbI THIOBBIX MPOU3BOACTB OCHOBHOTO OpPraHMYECKOIO
CHHTE3a Ha OCHOBE XHMH3Ma Ipolecca, (U3NKO-XUMHYECKUX CBOWCTB BEIIECTB,
Yy4acCTBYIOIIMX B TEXHOJIOTUYECKOM IPOIIECcCe, U YCIOBUAX OCYIIECTBICHHS MPOIIeCca;

— ToaduWpaTh KIIOYEBBIE DJIEMEHThl aBTOMATUYECKOTO PETryJIHPOBAHUS TEXHOJIOTHYECKUX
MIPOLIECCOB CUHTE3a OPraHMYECKHUX BEIIECTB.

Braoemy:

— MeToJaMH U HaBBIKAMHU I000Opa OCHOBHOW ammapaTypbl Ui THUIOBBIX IPOU3BOJICTB
OCHOBHOT'O OPraHUYEeCKOT0 CHHTE3a

— HaBbIKAMH aHAJN3a TEXHOJIOTMYECKHUX CXEM CYIIECTBYIOIIMUX MPOU3BOJACTB OPraHMYECKOIro
CUHTE3a;

— HaBbIKaMH [TOCTPOCHHSI TEXHOJIOTHYECKUX CXEM MPOIIECCOB OPraHMYECKOTO CHHTE3A.

3. Kparkoe comepxxanue QM CHUILTHHBI

Pasoen 1. Xumuueckas mexuono2usi u XUMUKO-MEXHOIO2UYECKUE CXeMbl NPOU3BOOCHE
OpeaHuvecKux gewecms. Asmomamuzayus XUMUKO-mexHoaI02ULecKux npou3800Ccms.

1.1 CocTaB XUMUKO-TEXHOJIOTHYECKUX CXEM MPOMBIIUIEHHBIX MPOIECCOB OPraHNIECKOTO
CUHTE3a.

1.2 OcHoBHOE 000pyIOBaHWE OPraHWYECKOTO CHHTE3a W YCJIOBHOE rpadudeckoe
0TOOpaXeHHe ero Ha TEXHOJIOTHUYECKOH cxeme.

1.3 CiocoObl  peryMpoBaHUs MapaMETPOB XUMHUKO-TEXHOJOTHUUECKHX TIPOLIECCOB U
yCIIOBHOE Tpadrueckoe 0ToOpaskeHHe MPUOOPOB M CPEACTB aBTOMATH3AITMH HA TEXHOJIOTHUECKOM
CXEME.

Paszoen 2. Texnonoeuueckoe ogopmaeHue cmaouu no020moBKu UCXOOHBIX Gelyecms.

2.1 XapakTepuCTHKa U Ha3HAYCHHUE CTAUH MOJTOTOBKH UCXOIHBIX BEILECTB.

2.2 OCHOBHBIE TPOMBINUICHHBIC CIOCOOBI OYMCTKH JKHJIKHX M  Tra3000pa3HbIX
OpPTraHUYECKUX BEIIECTB.

2.3 AnmapatypHoe opOopMIICHHE y3JI0B CTaIMH IMOJATOTOBKH HCXOIHBIX BEIIECTB.

Pasoen 3. Texnonocuueckoe opopmaenue peakyuoHHou cmaouu.

3.1 XapakrepucTrKa U Ha3HaYCHUE PEaKIIMOHHOUN CTauu.



3.2 OCHOBHBIE THIIBI U XapaKTEPUCTHKA PEAKTOPHBIX YCTPOUCTB.

3.3 AnmapaTtypHoe opopMIIeHHE PEAKITMOHHOMN CTaIUH.

Pasoen 4. Texnonocuueckoe ogpopmaenue cmaouu nepepabomxu npooOyKmo8 peaxyuu.

4.1. XapakTepucTrKa ¥ Ha3HAYCHUE CTAINH Mepepad0TKH MPOIYKTOB PEAKITUH.

4.2. OCHOBHbIE TPOMBIIIJICHHbIE CHOCOOBI pa3lEeNeHUs] JKUAKUX M Ta3000pa3HbIX
MPOIYKTOB.

4.3. AnmmapatypHoe o(opMIeHHE OTIENBHBIX Y3JIOB CTaIUM IMepepaboTKH MPOIYyKTOB
peakuuu.

Pa3zoen 5. Texnonozus 0CHOBHBIX NPOYECCO8 OP2AHUYECKO20 CUHMESA.

5.1 Texnonoruvyeckoe opopMIIeHHE TTPOIIECCOB IETUAPUPOBAHUS.

5.2 TexHonorudeckoe opopMIICHHE TIPOIIECCOB OKUCIICHHS.

5.3 TexHonorudyeckoe opopMiIeHHE TTPOIIECCOB ATKHIUPOBAHUS.

4. O0beM yueOHO# TUCHHUIJINHBI

o B 3ageTHBIX B akamewm.
Bunsl yueOHoi paboThI
eAMHUIIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 5 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexmum (JIek) 0,89 32
[TpakTnueckue 3austus (I13) 0,89 32
CamocrositeasHas padora (CP): 2,22 80
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOEC U3YUECHHE Pa3/IeIOB AUCIUILIMHbI 2,22 80
JIK3aMeH 1 36
KonrtakTHasi paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4
IToaroToBka K sK3aMeHY 35,6
Buj koHTpOJIS: IK3aMeH
N B 3auernsix | B acTtpoHOM.
Bunpl yueOHoi paboThI
eAMHUIIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexmum (JIek) 0,89 24
[Tpaktnueckue 3austus (I13) 0,89 24
CamocrositensHas padora (CP): 2,22 60
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOEC U3YUECHHE Pa3/IeNIOB JUCIUILIMHbI 2,22 60
JIK3aMeH 1 27
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,3
IToaroToBka K sK3aMeHY 26,7
Bua konTpoJs: JK3amMeH

AHHOTauus padoyeil mMporpaMmMbl JTUCUHUILIHHBI
«O0opynoBaHNe U OCHOBBI NPOEKTHPOBAHMUS NMPOU3BOJACTB OPraHNY€CKOr0 CHHTE3a»
(b1.B.14)

1. Henp aucnMmiuHbl — GOPMHUPOBAHUE Yy CTYACHTOB 3HAHMH U HABBIKOB B O0JIACTH
IIPOEKTUPOBAHUS XUMHKO-TEXHOJIOITMYECKUX CXEM, MATEMAaTUYECKOT0 MOIETUPOBAHUS U pacueTra
000py10BaHUS POU3BOJCTB OPraHUYECKOIO M HE(PTEXUMUUECKOTO CUHTE3A.

2.B pesyabrare u3y4YeHHsl JAUCHUIVIMHBI O0y4YawUIWiicd 1O MNporpaMmme
0akaJjiaBpUaTa J10JIKeH:

Obnadams cnepyrommmu npodeccuonanbubivu (I1K) komneTeHnusamMu:

— CIIOCOOHOCTBIO TMPHHHMMATh KOHKPETHBIE TEXHMYECKHE pEeIleHUs TpH pazpaboTke



TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEJCTBA U TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX TocyencTBuit ux npumenenus ([1K—4);

— CIIOCOOHOCTBHIO aHAJTM3MPOBATH TEXHUYECKYIO JOKYMEHTAIMIO, MOJ0UpPATh OOOpYIOBaHHE,
TOTOBUTH 3asBKH Ha IpHoOpeTeHne u peMoHT obopyaoBanus (I1TK-9);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOWCTB XMMMUYECKHUX DJIEMEHTOB, COECIUHEHUN U
MaTepHUaIoB Ha UX OCHOBE ISl pelIeHus 3a1a4 npodeccuoHanbHol nearenbHocTu (ITK-18);

— TOTOBHOCTBIO M3y4YaTh HAy4YHO-TEXHUUECKYI0 HH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeHbIN
ombIT 10 TemaTuke ucciaeaoanus (IIK-20).

3namy:

— TPUHIMUIB pacdyeTa W MoA0O0pa MPOMBIIUICHHBIX PEAKTOPOB ISl CHHTE3a OPraHUYeCKUX
BELIECTB;

— TPHUHIHUIBI pacyeTa ! Mo100pa TUIIOBOTO 00OPYI0OBAHUS ISl IPOU3BOJICTB OPTaHMYECKOTO H
He()TEXUMHUECKOTO CUHTE3a;

— OCHOBHBIE MPHUHLMIIBI IPOEKTUPOBAHUSA XUMHKO-TEXHOJOTMYECKMX CXEM IPOMU3BOJICTB
OpPraHUYECKOT0 M He(PTEeXMMUUECKOrO CHHTE3A.

Ymemo:

— cobupaTh W aHAJIM3UPOBATH CHEHMATBbHYI0 HH(OpMaIUIO, HEOOXOAMMYIO JJs pacuera H
MPOEKTUPOBAHMSI IPOU3BOJICTB OPraHUUECKOI0 CUHTE3a;

— paccuuThiBaTh MaTepuajbHble W TEIUIOBbIE OalaHChl, T'E€OMETPUYECKHE pa3Mepsl
PEaKLMOHHBIX y3JI0B JUIsl CHHTE3a OPraHMYECKHX BEIIECTB;

— paccuuTHIBAaTh MaTEpUANIbHBIEC U TEIJIOBbIE OallaHCHl TUITOBON TEXHOJIOTMYECKON amlmaparyphbl
MIPOU3BOJICTB OPTAHUYECKOTO CUHTE3a;

— mnonbupath  o0OOpyAOBaHWE IS TMPOU3BOJACTB  OCHOBHOTO  OpPraHMYECKOro U
HEPTEXUMHUYECKOTO CHHTE3a TEOMETPHUECKUM H TEXHOJIOTHUECKUM ITapaMeTpaM;

— TPOEKTUPOBATH XMMHUKO-TEXHOJIOIMUECKHUE CXEMbI IIPOU3BOACTB OPraHUYECKOTO CUHTE3A.

Bnraoemy:

— HaBBIKAMH MaTeMaTHUYECKOTO MOJEIMPOBAaHUS W pacuera 0O0OpyAOBaHHS TPOU3BOJCTB
OpPraHUYECKOTo U HePTEXUMHUYECKOTO CUHTE3a C UCIIOJIb30BAHUEM KOMIIBIOTEPHON TEXHUKHU U
TUIIOBOTO NMPOTPaMMHOI0 00ECTICYCHHUSI.

— METOJaMH  CpaBHHUTEIbHOH OLEHKH 3(P(EKTUBHOCTH  MPOMBIIICHHBIX  CHOCOOOB,
PEaKUMOHHBIX Y3JIOB M BapUaHTOB TEXHOJIOTMYECKHUX CXEM IPOU3BOJCTB OPraHUYECKOTO
CUHTE3a.

3. KpaTtkoe cogep:xanue TUCUHUILIHHBI

Pa3zoen 1. Pacuémovr  mamepuanvHulx 0OAIAHCO8 Peakmopos U munvl UOEANTbHbIX
peaxmopos.

Beenenne. CriocoObl pacdy€ToB MaTepUalbHBIX MOTOKOB TEXHOJIOTHYECKOH CXEMBI.
PaccMoTpenue TUIOB HaealbHbIX MOJIENIC pEaKTOPOB.

Paszoen 2. Tunvi peakmopog, Konkpemuvle KOHCMPYKYUU PeaKxmopos 8 NPOMbIULIEHHOCTU.

[IpumeHnenue naeanbHBIX MOJIEIEH peakTOPOB Ha KOHKPETHBIE KOHCTPYKILIUU PEAKTOPOB B
IIPOMBIIIIEHHOCTH. PaccMOTpeHne peakTopoB, UCIOJIb3YEMBIX B IPOMBILIEHHOCTH.

Paszoen 3. Pacuém pazmepos annapamoe nepuooudeckoli cucmemsl. Teniogvle pedxicumol 6
peaxmope.

CBsi3b pa3MEPOB PEaKTOPOB OT CKOPOCTH peakUuu. PaccMOTpeHHE TeIIOBBIX PEKUMOB
peakTopoB (AnnabaTtudeckuid, M30TEPMUYECKHA W MOJUTPONUYECKHN) M COMOCTaBICHUE C
peaNbHBIMU KOHCTPYKIUSIMU PEAKTOPOB.

Paszoen 4. Ilocmpoenue mexnonocuueckoti cxemul.

[Ipumenenue 3HaHUN MO pacdy€Ty CUCTEMBI U OCHOBHBIE 3Talbl MOCTPOEHUS CXEMBI IO
caenanHbIM pacuéram. OcHoBHBIE 6J0kH X TC 1 MX Ha3HaYCHHE: XPAaHEHUE U TIOATOTOBKA CHIPbS,
XUMHUYECKOE PEeBpaIleHne, pa3AefieHue U OUUCTKA IPOIYKTOB, yIaJeHHe U OYUCTKA OTXOJIOB.



4. O0beM y4eOHO#H TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
eAMHUIIAX yacax
OO0mas Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 5 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexum (JIek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,89 32
CamocrositeasHas padora (CP): 2,22 80
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOE U3YUCHHUE Pa3/IeI0B JUCIUILIMHbI 2,22 80
JK3aMeH 1 36
KonTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,4
IToaroToBka K sK3aMeHY 35,6
Bua konTpoJs: JK3amMeH
N B 3auernsix | B acTtpoHOM.
Bunpl yueOHoi paboThI
eAMHUIIAX yacax
OO0mas TPy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexmum (JIek) 0,89 24
[Tpaktrueckue 3ansatus (113) 0,89 24
CamocrositensHas padora (CP): 2,22 60
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosITeIbHOE M3YUCHHUE PA3/IeTIOB IUCIUILIMHBI 2,22 60

IK3aMeH 1 27

KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,3
IToaroToBka K sK3aMeHY 26,7
Bua konTpoJs: JK3amMeH
AHHOTauus padoyeii mMporpaMMbl JTUCUUILIHHBI
«MaTtepuaJjioBeieHHe B TEXHOJOTMHA OCHOBHOI0 OPraHUY€eCKOro
U Heprexumuuyeckoro cunre3a» (b1.B.15)
1. eab AUCHUMIUIMHBI — TOPUOOpETEHUE CTYIAEHTAMHM 3HAHUI, HEOOXOAMMBIX IS

CaMOCTOSITEILHOTO PEIICHUsI BOIMPOCOB, CBS3aHHBIX C BHIOOPOM MaTepHaIoB O0OpYHAOBaHUS
OCHOBHOT'O OPTaHUYECKOT0 M He(PTEXMMHUECKOrO CHHTE3a C YYETOM YCIOBHI 3KCIUTyaTallud, a
TaK)Ke IKOHOMUYECKUX U IKOJIIOTUYECKUX (PaKTOPOB.

2. B pe3yabraTre M3y4YeHUS IMCHUNIMHBI
0akaJaBpuaTAa J0JIKEH:

Obnadams cnenyromumu npodeccrnoHanbHbiMe (1K) komneTenmsaMu:

— CHOCOOHOCTbIO MPUHMMATh KOHKPETHBIE TEXHHUYECKHE peUleHusl npu pazpadboTke
TEXHOJIOTUYECKHUX IPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTHH C YYETOM
9KOJIOTHYECKHX TTocsencTBuit ux npumenenus ([1K—4);

— CHOCOOHOCTBIO MPOBOJUTH aHAJIHU3 ChIPbsI, MATEPUAIOB U TOTOBOI MPOIYKIIUH, OCYIIECTBIISATh
OIICHKY pe3ysibTaToB aHanuza (I1K-10);

— TOTOBHOCTBHIO TPOBOAUTH CTaHAAPTHHIE U CEPTHU(PHUKAIMOHHBIC HCIBITAHUS MaTepHUaJOB,
U3MIeNui U TexHonorunueckux mnporeccon (I1K-17);

— TOTOBHOCTBHIO HCIOJb30BaTh 3HAHUE CBOWCTB XMMHYECKHUX DJEMEHTOB, COCOUHEHHH U
MaTepuaIoB Ha UX OCHOBE JJIsl pelIeHus 3a1a4 npodeccuonanbHou nesarenbHocTu (ITK—18).

3Hamp:

—  KJaccH(UKAIUIO, CTPYKTYPY, COCTAaB U CBOMCTBA MaTEepPHAIIOB;

— MapKHPOBKY MaTEpUAIOB MO POCCUNUCKUM CTaHAAPTaM;

o0yyaloumuiicas mno mnporpamme



— OCHOBHBIE KOHCTPYKIIMOHHBIE U ()yHKIIMOHAJIbHBIE MATE€PHUAJIbl, IPUMEHSIEMbIE B TEXHOJIOTUU
OCHOBHOT'O OPTraHMYECKOT0 U He(PTEXUMUYECKOTO CUHTE3a;

Ymemy:

— palMOHAJIBHO MOA00paTh KOHCTPYKLUMOHHBIA MaTepuas JUlsl XUMHUKO-TEXHOJOTHYECKOTO
mpouecca (peakropa, amnapara, MAalldHbI) C YYETOM METOJOB 3alllUThl OT BO3MOYKHOTO
BO3JECHCTBUS TEXHOJIOTUYECKOUN CPENIbI;

Bnaoemy:

— METOJaMHU OIpe/IeJIeHHsI CBOMCTB MaTepUasoB;

— JaHHBIMM JJI1 TPUHATHS KOHKPETHBIX TEXHHYECKHMX pelIeHHH mpu  pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB C TOUKU 3PEHUSI TEXHUKO-IKOHOMHUYECKON A(PPEKTUBHOCTH.

3. KpaTkoe coaep:kanue JTUCHUIINHBI

Pasoen 1. Beeoenue. Qusuxo-xumuueckue 0CHOBbL MAMEPUALOBEOEHUS.

MarepuanoBeneHue Kak Hayka: IeJld, 3aJaud M 3HauYeHHe JUCHUIUIMHBL OO0mue
TpeOoBaHuUs, MpeabsBIsEMble K MaTepuallaM B 3aBUCUMOCTH OT YCJIOBUI MCIOJb30BAaHUS WU
sKcIuTyaTanuu. Pa3sButue Hayku o martepuanax. Poib pycCKHMX YYEHBIX B Pa3BUTHM HayKU.
JlocTkeHus! B 00JIaCTH CO3/IaHUs HOBBIX MaTe€pHUajIoB, TEXHUKO-3KOHOMUYECKast 3(PPEKTUBHOCTD
UX MpUMEHEHUs. 3HaueHHE MaTepUaoB B Pa3BUTHUHU XUMHUKO-TEXHOJOTMYECKUX IPOILIECCOB U
obecreyeHn: uxX 0€30MacHOCTH.

OcCHOBHBIE MOHATHUS O CTPOCHUH, CTPYKTYPE U CBOWCTBAaX MaTepuanoB. MeTo bl U3y4YEeHUS
CTPYKTYPBI U CBOMCTB MaTepHaJOB.

Crpoenne marepuanoB. OCHOBHBIE THIIBI KPUCTAIUTMYECKUX pemreTok. Knaccnpukarus
KPUCTAJIJIOB II0 TUIAM CBA3M. AHM30TPONHs CBOWCTB KpucTajuioB. CTpoeHHE pealbHBIX
KpHUCTaLIOB. Jle(eKThl pealbHbIX KPUCTAIUIOB U UX BIMSHUE HA CBOMCTBA METAJJIOB M CILIABOB.
CpoiictBa nucnokanuil. /lparpaMma «IJIOTHOCTh Je(EeKTOB-IPOUYHOCTHY. Kpucrammmzauus
MeTalsioB M cruiaBoB.  CamonpousBojibHas — Kpuctaiumsauus.  HecamomnpousBosibHas
KpHcTau3anus. AMopdHble MaTepyuaibl. AJNIOTPOIIMYECKHUE IPEBPALCHUS METAILIOB.

CaoiicTBa Marepuanos. [loka3atenu colicTB. Knaccugukanus cBoiicts. MexaHnuueckue,
du3nueckue, XUMHUUYECKUE, SKCIUTyaTallUOHHbIE M TEXHOJOTHYECKHE CBOWCTBA MaTepHasoB.
[Tokazarenm MeXaHMYECKHX CBOICTB, ONpeleisieMble IPHU CTATHUYECKUX HCHBITAHUSAX Ha
pacTshkeHue U u3rud. MeTo/ipl onpeaeneHus TBepAoCcTH MatepuanoB. [loka3arenn MexaHHUECKUX
CBOICTB, onpeensieMble Py AMHAMUYECKUX U HUKINYECKUX UCIIBITAHUSX.

OcHOBBI TeopuHu CILIaBOB. JlMarpaMmbl COCTOSIHUS CIUIABOB. TE€PMHHBI U OIIPEIEICHMUS.
Jlnarpammbl — «cOCTaB-CBOMCTBO». Pa30BbIl COCTAB CIIABOB. 3aBUCUMOCTh MEX]ly CBOWCTBaMU
CIUIaBOB U TUNOM auarpammsl coctostHus. [Ipasuno H.C. KypHakosa.

Pa3zoen 2. Memannuueckue mamepuarnul.

XKene3o u cmnasel Ha ero ocHoBe. Cranu M 4yyryHsl. JKene3oyriiepoJucTsie CILIaBBI.
CTpyKTypBl CIUIaBOB XkeJIe30-yIiepol. JuarpaMMbl COCTOSIHUS KeNe30-1eMEHTUT. KOMIOHEHTHI,
(a3bl U CTPYKTYpHBIE COCTABIISIOLINE CTalIel U OEJIbIX YyTYHOB.

KoHcTpyk1ioHHBIE METaNINYECKHE MAaTEPUaAIbl. Y TJIEPOIUCTBIE U JIETUPOBAHHBIE CTANIH.
Knaccudukanus cranei, onpeneieHne MOHATHS KadecTBa cTajau (TpeOOBaHUS K KayeCTBY).
BnusiHue yriaepoaa v MOCTOSIHHBIX (T€XHOJIOTMYECKHMX) MpHUMecel Ha KauyecTBO CTald, METObI
yIydllIeHusT KadecTBa CTalu (MOBBILICHWE €€ KOHCTPYKIHMOHHOW MpodHocTH). BrusiHue
JETUPYIOLIMX IEMEHTOB Ha CBOMCTBA cTainu. KOHCTpYKIMOHHBIE CTaIH. MIHCTpyMEHTalIbHBIE
ctanmu. Knaccudukanus yriepoaucTbiX U JIETMPOBAHHBIX cTanei. MapkupoBka craieid UyryHsl u
TBepAble cruiaBbl. CBoiicTBa M HazHaueHue uyryHa. [Ipouecc rpaduruzanuu. UyryHsl cepele,
Oenble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOWCTBA, 00JaCTh MPUMEHEHHUS, MApKUPOBKA.

Tepmuueckass o6paborka. Teopuss M IMpakTHKAa TEPMUUYECKOW U XUMHUKO-TEPMUYECKOU
00paboTku MeTauloB M cmiaBoB. IIpupona, MexaHu3M M YCJIOBUS NPOTEKAHUS CTPYKTYPHBIX
npeBpalieHuii B ctanu. Buasl TepMudeckoit o0pabotku cranu: orxur I u I poxa, momubil u
HEIOJHBIA OTKHI, HOPMaJIM3alMs, 3aKalKa, OTIYCK. 3aKaJMBAEMOCTb M IPOKaJIMBAEMOCTb
craneil. Bnusnue tepMuueckoit oOpaOOTKM Ha MeXaHHMYECKue CBoicTBa cranmu. Dusndeckue
OCHOBBI XHUMHUKO-TepMHUYECKON 00paboTku. J(nddy3noHHOE HACHIIIEHUE MMOBEPXHOCTH CTald



HeMmeTa/laMi. Buasl u  crmocoObl meMeHTauuu. AsoTupoBaHue crand. uddysnonnas
MeTtayui3aius. oHHas XUMUKO-TepMHUYecKas 00paboTka.

[[BeTHBIC MeTAIIBI M CIUIABbI HA X OcHOBe. OO0Ias XapakTepuCTUKa U KJIacCH(PHUKALUs
MEIHBIX CIUIaBOB. JlaTyHu, OpoOH3bI, MeTHO-HUKEJEeBble cIiaBbl. OOIIas XapaKTepUCTHKA
QIIOMUHUEBBIX CIUIaBOB. JledopmupyeMble aTlOMHUHHMEBBIC CIUIABBI, JUTEHHBIC ATIOMHHUEBBIC
crutaBbl. OOIIasi XapakTepuCcTHKa MarHUeBBIX CIUIaBoB. Jlepopmupyemble MarHueBble CIUIABBI.
JlureiiHple MarHueBbl€ CIUIaBbl. TUTAaH W CIUIaBbl HA OCHOBE TUTaHA. BIUAHWE JErupyromumx
3JIEMEHTOB HA CTPYKTYPY M CBOMCTBA TUTAHOBBIX CILUIABOB. bepniunii M cruiaBsl Ha €ro OCHOBE.
TyromnnaBkue MeTalIbl U CIUIaBbl HA UX OCHOBE.

[TopomikoBble MeTalIMUecKue Marepuayibl. Marepuaibl ¢ OCOOBIMH 3JIEKTPHUECKUMHU
CBOMCTBaMH.

Pazoen 3. Ocnosbl kopposuu memannog. [Ipunyunvt u memoosl 3auumul onm KOPpO3Uu.

OcHOBHBIE TPUYUHBI KOppo3uu MeTaioB. [lokazatenu kopposuu. Knaccudukarms
KOPPO3UOHHBIX MPOILIECCOB. XUMHUECKast Koppo3us. ['azoBast kopposus. Koppos3us B KUIKOCTAX—
HERJIEKTPOJIUTaX. DJIEKTPOXUMHUUYECKass Kopposus. KuHeTnka 371eKTpOXMMHUYECKOW KOPPO3HH.
Koppo3us meTamioB B yCIOBHUSIX TEXHOJIOTMYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

[IpyHIMIBI ¥ METOABI 3AIIUTHI OT KOppo3uH. KOppo3nOHHOCTONKHE METaNINYECKUE U
HEMETaJUIMYECKUE MaTepHualibl. MeTO bl 3alIUTHI MAIIMH U allllapaTOB XUMHUYECKUX ITPOU3BOJCTB
0T KOppo3uu. THruOUTOPBI KOPPO3UHU. DIECKTPOXUMHUYECKAs 3aIIUTA. 3alIUTHBIC TOKPHITHS.

Paszoen 4. Hememannuueckue mamepuanol.

Martepransl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeiuHeHud. CTpoeHue u CBONCTBa
MOAMMEpPOB. TepMOpPEaKTUBHBIE M TEpPMOIUIaCTUYHBIE TonuMepbl. CTpoeHHWe M CBOMCTBa
mwiactMacc.  OCHOBHBIE  Pa3HOBHUJHOCTU  INPOMBIIUIEHHBIX IOJMMEPOB M IJIacTMAcc.
["a30HanoIHEHHBIE TUIACTMACCHI.

OcoOeHHOCTH CTPOCHHMS, CBOMCTBA PE3UHOBBIX MaTepuaioB. Pe3nHbl 0011ero Ha3HaYeHus,
CHeHaTbHbIE PE3UHBI H 00IaCTH X TPUMEHEHUSI.

Jlakokpacounbie Matepuainsl (JIKM). OcnoBnbie Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HINAaTIeBKA.

Kepamunueckue Marepuansl. KoHCTpyKIIMOHHAas, MHCTPYMEHTaJbHas M TEXHHUUYECKAs
kepamuka. Heopranmdeckoe crekno. Kmaccudukanmsi cTexkonm mo Ha3HA4eHHI0O W 00JacTd
npumenenus. Cutamnsl. ['padut. Acbect. CBoiicTBa 1 007IaCTH IPUMEHEHHS.

CmazouHble Macia, IaCTUYECKUE CMa3Ku, TBEpAble CMa304yHble MaTepuanbl. CMa304HO-
OXJIQXKAAIOUIUE )KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEPHUAIIBI.

AHTUGPUKIIMOHHBIE METAJUTMYECKHUE U HEMETAJUINYECKUE MaTepUabl.

Komnosunmonnsie wmarepuansl (KM). OOmast XxapakTepucTUKa KOMITO3ULIMOHHBIX
marepuanoB. JlucnepcHo-ynpouenneie KM, cnoucteie KM,  Bomoknucteie  KM.
Kommno3uinmonnele Mmatepuanbl Ha METAUIMUECKOM U HemeTauimueckod ocHoBe. CAII
(crieueHHBIE ~ QNIOMHHHEBBIE  TOPOIIKH). APMHUPOBAHHBIE  TOJHMEpPHBIE  MaTEpUAIbL.
Kepamunueckue koMno3uIMOHHbIE MaTepUaibl. Y TIEPOAHbIE KOMIIO3UIIMOHHBIE MaTEPUaJIbL.

[loHsATHA 0 HAHOTEXHONOTUsAX, HAaHOMaTepuasnax. [[puMeHeHre B MPOMBIILIIEHHOCTH.

Bnusinue 06ydeHust Ha CTpYKTYpY, MEXaHUYECKHE CBOMCTBA M KOPPO3UOHHYIO CTOMKOCTD
MarepuanoB. PainaniMOHHOCTOMKYE CTaIN U CIUIABBI.

Pa3zoen 5. Dxonomuuecku 060CcHOB8aAHHDBLU 8bIO0P MAMEPUATLOS.

Bb160p KOHCTPYKIIMOHHBIX MaTepUAOB I KOHKPETHOTO TEXHOJIOTHYECKOTo Mpoliecca.
Bri0op MatepuanoB 11l TEXHOJIOTUN TIEpepabOTKX MOJUMepoB. Kputepuu u anroputM BeiOOpa
KOHCTPYKIMOHHBIX MaTEPUAIOB. DKOJOTHUECKHE U SKOHOMUYECKUE aCIIEKThl MaTEPUAIOBEICHNUS
Y 3alIUTHl MAaTEPUAJIOB OT KOPPO3UHU.

4. O0beM yueOHOH TUCUUIIMHBI

B 3auetHbIX B akanem.
eAUHULAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 108

Bunsl yueOHol paboThI




IIpodonxcenue madbauywl

KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,33 48
Jlexmuu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,66 59,8
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE PAa3IeNIOB JUCIUILIMHBI 1,66 59,8
3auem: 0,006 0,2
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTAIUs 0,006 0,2
Buj koHTpoOJIS: 3auer
o B 3auetnpix | B actponoM.
Bunsl yueOHoI paboThI

eAMHHIIAX yacax
O01masi Tpy10eMKOCTh TUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonrakTHasi pa0boTa — ayAUTOPHbIE 3aHATHS: 1,33 36
Jlexmuu (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,44 12
CamocrositeabHas padora (CP): 1,66 44,85
KoHnrtakTHasi camocTosiTenbHast pabota — —
CamocTosiTeIbHOE U3YUCHHUE Pa3/IeNIOB JUCIUILIMHbI 1,66 44,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKyTOUHASI ATTECTAIIHS 0,006 0,15

Bunx koHTpOJIS: 3ader

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«MoaeanpoBanne XUMHKO-TEXHOJOTHYeCKUX MPOLECCOB
OCHOBHOI'0 OPTraHUYeCKOro U HepTrexumMuieckoro curesa» (b1.B.16)

1. Henp aucuMmInHbl — npruoOpeTeHne 6a30BbIX 3HAHUI 110 OCHOBHBIM pa3jienaM Kypca,

a TaKXe YMGHI/Iﬁ U MPAKTUYCCKUX HABBIKOB B o0Jractu MOACIIMPOBAHUA XHUMMUKO-
TCXHOJIOTUYCCKUX IMPOUCCCOB, UCITOJIb3YCMbIX IIPHU PCHICHUN HAYYHBIX U MPAKTUYCCKUX 3a/1a4.

2.B pe3yJjbTaTe H3YyYCHUHA  NUCHUIIJIUHBI Oﬁy‘lalOHII/IﬁCH mo nporpamMmme

0akajaBpuAaTAa J0JIKEH:

Obnaoame cnenyroumumu odmenpodeccnonansabivu (OITK) u npodeccrnonambHBIME

(ITK) xoMITe TeHIIHSMU:

BJaJICHUEM OCHOBHBIMHM METOJAaMHM, CIIOCOOAMHM M CPEACTBAMU TOJTYYEHHUS, XPaHCHMS,
nepepadoTku nHPOPMAIMY, HABBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIPABICHUS
uHpopmanueit (OITIK-5);
TOTOBHOCTBIO NMPHUMEHATh AHAJUTUYECKHE U YHMCICHHbIE METOJbl PELICHHs MOCTAaBICHHBIX
3aj]a4, MCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIE TEXHOJIOTHH, IPOBOJUTE 00pabOTKyY
MHpOpMAllUM C  MCIOJIb30BAaHUEM  MPHUKJIAIHBIX  [POrpaMMHBIX  CPEICTB  cpepsl
po(hecCHOHAIBHON J1eATENbHOCTH, UCIIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTHH U
0a3bl aHHBIX B CBOEH MPOQecCHOHATbHON 00JacTH, MAKEThl MPUKIAAHBIX HNPOTrpaMM s
pacueTa TeXHOJOTHUECKUX mapameTpoB obopynoBanus (I1K-2);
CIOCOOHOCTBIO HaJTa)KUBaTh, HACTPAMBATh M OCYIIECTBIATH TPOBEPKY OOOpYHOBaHHS M
nporpaMMHbIX cpeacts (ITK—6).

3namo:
METOAbl  MOCTPOCHHUS  SMIUPUYECKMX  (CTAaTUCTUYECKMX) M (U3UKO-XMMHYECKHX
(TeopeTudecKux) MoJieNIel XMMUKO-TEXHOJIOTHYECKUX TPOLIECCOB;
METOABl HACHTU(PHUKAIIMM MaTEeMaTHYECKHX OMNHMCAHUM TEXHOJIOIMYECKHX IPOILECCOB Ha
OCHOBE YKCIEPUMEHTAIbHBIX JAHHBIX;
METObI ONITUMHU3ALMHY XUMUKO-TEXHOJOTHUECKUX IPOLIECCOB C IPUMEHEHUEM IMITUPUUYECKUX




n/unn GU3NKO-XUMHYECKUX MOJIeIeH.

Ymemy:

— TIPUMEHATH W3BECTHBIC METOABl BBIYMCIMTEIBHOW MATEMaTUKH M MAaTeMaTU4YECKOU
CTaTUCTHUKH JUIsl PEUICHUs] KOHKPETHBIX 3aj[au pacuera, MOJCIUPOBAHUS, UACHTU(DUKAIINHA U
ONTHMHU3ALMHY IIPY UCCIEA0BAHNN, IPOCKTUPOBAHUY U YIIPABJICHUH NIPOLIECCAMU XUMUYECKOU
TEXHOJIOTUU

— HCHOJb30BaTh B CBOEH NMPAKTUYECKON AEATEIBHOCTH )i JOCTHXKEHUS ITUX 1I€JIel N3BECTHBIE
MAKEThI IPUKJIAJAHBIX IPOTPAMM.

Bnaoemy:

— MeTOoJaMH MaTeMaTHYECKOW CTATUCTUKH AJIs1 00paOOTKH pe3yIbTaTOB aKTUBHBIX M ITACCUBHBIX
JKCIIEPUMEHTOB

— METOoJaMH BBIYMCIMTEIbHON MaTeMaTHKH JUIs pa3paboTKH M peanu3alii Ha KOMIbIOTepax
QITOPUTMOB MOJEIUPOBAHUSA, UICHTU(PUKALNYA U ONTUMHU3ALUUU XUMHUKO-TEXHOJOTUYECKUX
IIPOLIECCOB.

3. KpaTkoe coaep:kanue JTUCHUIINHBI

OcHogHble nousamus.

OCHOBHbIE MPHUHLMIIBI KOMIBIOTEPHOIO MOJAEIUPOBAHUS XUMHUKO-TEXHOJOTUYECKUX
nporneccoB (XTII). Maremarndyeckue SMIMPUUECKUE M MaTeMaTH4eCKue (U3UKO-XMMUYECKHE
MOJACIM M KOMIIBIOTEPHOE MOJEIUpOBaHUE. JIETEpPMUHUPOBAHHBIE M  BEPOSITHOCTHBIC
MaTemMaThuueckue Mozenu. [Ipumenenne MeToa0I0rMi CUCTEMHOIO aHaIu3a Ul pelIeHUs 3a1a4
MojenupoBaHus. llpuMeHeHume TpUHLKIA «UEPHOrO SAIIMKa» MpPU  MaTEeMaTHUYECKOM
MOJICJIMPOBAaHUH. ABTOMAaTH3UPOBAHHbBIE CUCTEMBI MPUKIAAHON HH(popMmaTuku. Mepapxudeckas
CTPYKTypa XHMHYECKUX IMPOU3BOJCTB M HX MareMarudeckux wmogaeneil. Ilpumenenue
KOMIIBIOTEPHBIX MOJEJNEH XUMHYECKHX IPOLECCOB MJIs aHaliu3a, ONTUMHU3AaLUU W CUHTE3a
XUMHUKO-TEXHOJOTHYECKUX cucTteM. OCHOBHbIE MPHEMbl MaTEMaTHUYECKOI'O MOJAEIMPOBAHUSA:
AMIUPUUYECKUN, CTPYKTYPHBIH ((PU3HKO-XMMHUYECKH) U KOMOMHUPOBAHHBIN (TEOPETUUYECKUH).
[TocTpoeHne cTaTMdecKUX W JUHAMHUYECKHX Mojenei. Pemenue npsameix 3agad. IIpoekTHsiil u
IOBEPOYHBII (OLIEHOUYHBIHN) pacyeT npoueccoB. Pemenne oOpatHbIx 3a1au. [lapamerpuueckas u
CTPYKTYpHass HICHTU(UKAIUS MaTEeMaTHYEeCKUX MOelNeil. YCTaHOBJICHHE aJeKBAaTHOCTH
MaTeMaTHYeCKUX Mozeneil. CTparerus npoBeICHHs PACUETHBIX UCCIEJOBAHUNA U KOMIIBIOTEPHOTO
MOJEIIMPOBAHUS PEAbHBIX IIPOLIECCOB.

Pasoen 1. Ilocmpoenue smnupuueckux mooeneu XUMUKo-mexHoI02U4ecKux npoyeccos.

1.1. ®opmynupoBKa 3a1a4y allIPOKCUMALIUY TAHHBIX JUISl OTIUCAHUS SKCIIEPUMEHTAIbHBIX
3aBUCUMOCTEN U TIOJIy4EHMs] OSMIMPUYECKUX MOJENIEH IpoueccoB. Buuael Kkputepues
annpokcuManuu. Kpurepuit MeTosja HaMMEHbIINX KBaApaToB. Pelienue 3ajaun anmpoKkcUMaluu
JUIsT HETMHEHHOW M JTMHEMHON Mo mapameTpaMm Mozeneid. MatpuuHas GopMyIupoBKa 3amaud
annpoKCUMaluu. AHAIUTUYECKUH U aJITOPUTMUYECKUI MOAXOAbl JUIsl PpELIeHHs 3ajadu
annpoKCHMalMy JUIsl JIMHEWHBIX M JIMHEAPU30BaHHBIX MOJEIEH METOJOM HauMEHBIINX
KBaJpaToB.

1.2. HopManpHblii 3aKOH pacHpelneieHusl Ul BEKTOPHBIX CIIy4alHbBIX BEJIMYHMHBI U
ONpEJEICHNE HX YHUCIIOBBIX XapaKTEpPUCTHK. MaTemaTHdeckoe OXKHMIAHWE W JAMCIEPCHs s
BEKTOPHBIX CIIy4alHbIX BEJWYUH. J[MCIIEPCUOHHBIM M KOPpESLUOHHBIM aHanu3. [loHsaTus
JUCIIEPCUN  BOCIPOM3BOJMMOCTA M aJE€KBAaTHOCTH, a TAKXE - OCTATOYHOW JUCIEPCHH.
Omnpenenenue BBIOOPOYHBIX KOA(PPHUIMEHTOB KOPpEIsIMU U KO3 (UIMEHTa MHOXECTBEHHOU
koppemsii.  CTaTUCTUYECKUMH MOJAXOJ K OINpENelIeHHIO OIIMOOK M TOrpeuIHocTed B
JKCIIEPUMEHTAIIBHBIX TOYKAX U3MEPEHUM.

1.3. PerpeccMOHHBII ¥ KOPPENSLMOHHBIA aHANU3 MJIs IOCTPOEHUS SMIMPUUYECKUX
MoOJieJIel Ha OCHOBE JAaHHBIX IACCHUBHOIO JKcnepuMeHTa. [loHATHA (QYyHKIUM OTKIMKA U
¢akTopoB. OCHOBHBIE JOIYIICHHUS PErPECCHOHHOTO M KOPPESIMOHHOTO aHanmu3a. Kpurtepuu
MIPOBEPKHU OJTHOPOTHOCTH IUCIIepcuii. BeIOOp Bua ypaBHEHU pErpeccuu, a TaKKe ONpeIesieHre
KO3(p(PHUIIMEHTOB perpeccud U UX 3HAYUMOCTH C UCHOJIb30BaHUEeM Kputepus CTbIOJIEHTA.
[Tponerypa uCKIIIOYEHUS HE3HAYMMBIX K03 uimeHToB perpeccun. OnpeiesneHue aaeKkBaTHOCTH



PErpeCCUOHHBIX MOJIEIEH ¢ MOMOLIBI0 KpuTepus duiepa.

1.4. OcHOBHBIC TIOJIOKEHUSI TEOPHH ITUTAHUpPOBaHWs HdKcriepuMeHTOB (I):  monHbII
¢axTopubiii skcnepument (IIP3) m obpaboTka ero pesynpTaroB. ONTHMajbHBIE CBOWMCTBA
MaTpULIbl T[UIAHUPOBAHUS U CBOWCTBO OpTOrOHaNbHOCTH. Omnpenenenne KodPPUIHMEHTOB
MOJIeNe, MX 3HAYMMOCTM M IIPOBEpPKa aJEKBaTHOCTH ypaBHEHUsA perpeccuu. CBOMCTBO
poTaTabeNTbHOCTH TOJIHOTO (DAKTOPHOTO AKCTICPUMEHTA.

1.5. OcHOBHBIE TIOJIOKEHUS TEOPUN IIIaHUPOBaHUs dKcriepuMeHTOB (II): opToroHanbHBIN
neHTpabHbIA KoMmo3unuoHHbIH mwiaH (OLKIT) skciepruMeHTOB 1 00paboTKa €ro pe3yIbTaToB.
ObecnieyeHue OpTOrOHAIILHOCTH MAaTPUIIBl INIAHUPOBAHUS U ONpE/IeNICHHE BEJIMYMHBI 3BE€3THOTO
wieya. Omnpenenenue Kod3((UIMEHTOB MOJAENH, WX 3HAYMMOCTH W OLIEHKAa aJeKBAaTHOCTHU
ypaBHEHHUs perpeccuu. PacueTHoe BBIUMCIIEHNE KOOPAMHAT TOUKH ONTUMYMa (3KCTpEMyMa).

1.6. OnTuMHu3anus SKCHEPUMEHTAIBHBIX UCCIIEIOBAaHUN C MPUMEHEHUEM MeTona bokca-
Bunbcona. OcHOBHBIE NOAXOAbl K ONTHMM3ALUM OSKCIEPUMEHTAIBHBIX HCCIIEJOBaHMM.
OKCMEPUMEHTAIBHO-CTATUCTUYECKUN MeToA. CTpaTerusi NBUXKEHUS K ONTHUMYMY LEJIEBOM
¢yHkunn  (QyHKIMM OTKIMKA) TPaJHMEHTHBIM MeTOoIoM. KpuTepunm JOCTHKEHHS «IIOYTH
CTaIlMOHAPHON 00JacTW» M METOJbl YTOUHEHUS TMOJIOKEHUS! ONTUMATbHON TOYKU B (haKTOPHOM
IIPOCTPAHCTBE.

Paszoen 2. [locmpoenue uzuko-xumMuueckux XumMuko-mexHoI02u4eckux npoyeccos.

2.1. DTanbsl MaTeMaTHYECKOro MoAenupoBaHus. @OpMyJIUpOBKa TUIOTE3, MOCTPOEHHUE
MaTEeMaTHYECKOI0 OMMCaHUs, pa3padoTKa MOJEIUPYIOIIETO aJropuT™Ma, MPOBEpKa aeKBaTHOCTU
MOJEIN U WIACHTU(UKALUS UX TapaMeTpoB, pacueTHbIE HCCIEIOBaHMUSA (BBIYMCIUTEIBHBINA
9KCTICPUMEHT).

2.2. CocTaBieHuE CHCTEM YpPAaBHEHUH MAaTEMAaTUYECKOTO ONMCAHMs IPOLIECCOB MU
pa3paboTka (BBIOOpP) aJrOPUTMOB WX peIIieHUs. BIOYHBIN MPUHIUIT TOCTPOCHUS CTPYKTYPHBIX
MaTemMaTrueckux mojeneid. O00OIeHHOe ONMucaHue MBIKEHUS MOTOKOB (a3 B ammaparax ¢
MOMOUIbIO THAPOAMHAMUYECKHUX MOJIENIEN, YUUTHIBAIOIIUX COCPEJOTOUECHHBIE U paclpeie/ieHHbIE
MCTOYHUKH BELIECTBA M YHEPTHH (TEIUIoThl). JIOKambHbIe HHTEHCUBHOCTH UCTOUYHHUKOB BEILIECTBA
U TEIUIOTHI B TIOTOKAaX, COOTBETCTBYIONIME pPA3IMYHBIM (DU3UKO-XUMHUYECKHUX IIPOIIECCaM.
OcHOBHBIE THIIBI YPABHEHUN MaTEeMAaTUYECKOTO OMUCAHUS XUMHUKO-TEXHOJIOTHUECKUX TPOIIECCOB
— KOHEYHbIEe, 00bIKHOBEeHHBIE M epeHnnanbabie u tudhepeHnnanbHbie ypaBHEHHS B YaCTHBIX
MPOU3BOTHBIX.

2.3. MareMaTu4eckoe MOJEIUPOBAHUE CTALMOHAPHBIX W JIMHAMUYECKUX PEXKHMOB
THAPABIMYECKUX MPOILIECCOB B TPYOONPOBOJHBIX CUCTEMaX, To0aIbHbIe U JEKOMIIO3UIIMOHHBIE
METOJIbl PELICHHUs] CHCTEM HEJIMHEMHBIX YpaBHEHHM, a TakKe SIBHbIE U HESBHbIE METObI
YHUCIIEHHOTO PEIICHUs CUCTeM OOBIKHOBEHHBIX Mu(depeHInanbHbiXx ypaBHeHH. CocTaBieHue
YpaBHEHHUH MaTeMaTH4ecKoro omnucaHus mnpouecca. Iloctpoenne nH(OpPMALMOHHBIX MaTpPHUIL
MaTeMaTHYECKUX MOJeNel g BbhIOOpa OOIIEro anropuTMa peHieHus — MOJCIUPYIOIIEro
anroput™ma. Peanmuszanust ~ alropuTMOB  pELIEHUS  HENMHEWHBIX U OOBIKHOBEHHBIX
muddepeHIManbHBIX ypaBHeHHH. Onucanue cTanmuoHapHbIX pexxumoB XTIl ¢ mpumeHeHueMm
CHUCTEM JIMHEWHBIX W HEJIMHEWHBIX ypaBHEHUH. lTepalnnoHHBIE aITOPUTMBI PELICHUS.
[IpumeneHrne MeTOmOB MpOCThIX uTepauuii u HproToHa-Padcona nns momydeHus pelICHUS.
[Ipobnema cxoauMocTH mporecca pemeHus. J[eKOMIO3UIMOHHBI METOJl PEIICHUs CIIOKHBIX
CHUCTEeM KOHEUYHBIX YypaBHeHUH. [locTpoeHue HWHPOPMAIIMOHHON MaTpUIBl JUIsl  BBIOOpA
ONTUMAJIFHOTO AJTOPUTMa pelieHus 3aaa4un. [IoHATHE KECTKOCTH cucTeM TudQepeHInaIbHbIX
YpaBHEHUU U KPHUTEPUU KECTKOCTH. SIBHBIE (OBICTpble) W HEsBHBIE (MEAJICHHBIE) METOIbI
pemienus. MeToipl nepBoro (Meroa Jilsiepa), BTOporo (MoAU(pUIMpOBaHHbBIE METOIbI Jiliepa) U
yeTBepTOoro nopsiaka (mMeton Pynre-Kyrtra). OneHka TOYHOCTH METOJOB — OIIMOOK YCEUCHHS.
[lepexognpie ommMOKM ¥ OMMOKA OKPYIJICHHS TIPU  YHCICHHOM  HWHTETPUPOBAHHUH
muddepeHIManbHBIX  ypaBHeHUH. CrocoObl o0ecredeHus CXOIUMOCTH pEIleHUs 3aJadH.
[IpumeHeHre HEsIBHBIX METO/I0B JIJISl PEIIEHNUS )KECTKUX cucTeM TupdepeHINaTbHbIX YPaBHEHHH.
Omnpenenenus mara HHTETPUPOBAHUS UTEPAIMOHHBIM MeToioM. MeTtonoB Kpsnka-Hukonbcona
(MeTox Tpamneuuii).



2.4. MaremMaTu4yeckoe  MOJEIMPOBAHUE  CTALIMOHAPHBIX  PEXHUMOB  IIPOLECCOB
TEIUIONEepelayd B IJIACTUHYATBIX M 3MEEBHKOBBIX TeMJI0OOMEHHMKax. MaTteMaTtudeckoe
OTHCaHME MPOIIECCOB C MPUMEHEHUEM MOJIENIeH UIeaTbHOTO CMEIICHUS U BBITECHEHUS. BIOOp 1
rpagu4eckoe IpeJCTaBICHUE aIrOPpUTMOB pemieHus. [IpyuMeHeHue CTaHJapTHBIX METOJO0B
BBIUMCIUTEIbHON MaTEMaTHKH AJIs PELLEHUS 3a1a4.

2.5. Marematnueckoe  MOJCIMPOBAHUE  CTAllMOHAPHBIX  PEKHUMOB  IMPOLECCOB
TEIUIONEpelaud B MPSAMOTOYHBIX M NPOTUBOTOUHBIX TPYOUAThIX TEINIOOOMEHHUKOB, pEIlCHUE
3agaun  Komm u  kpaeBol 3ajauM IpU  HMHTETPUPOBAHUU CUCTEM  OOBIKHOBEHHBIX
muddepeHMaIbHbBIX ypaBHEHUH. MaTeMaTHueckoe ONUCaHHe MPOIECCOB C NPUMEHEHUEM
MoJieIel uaeanbHOoro BeiTecHeHUs. Pemenune 3agaun Komm u kpaeBoit 3agauu. [IpeacraBnenue
QITOPUTMOB  BBIYMCICHHA B BHJIE HWH(POPMALMOHHOM MAaTpHUIBI CHCTEMBl ypaBHEHHU
MaTeMaTHYeCKOro ONMHCaHUs M OJOK-cxeM pacueTroB. Marematudeckoe omucanue XTII ¢
NPUMEHEHHUEM CHUCTeM OOBIKHOBEHHBIX NU((epeHInalbHbIX ypaBHeHHH. Onucanue 00beKTOB ¢
pacnpeleNeHHBIME B TPOCTPAaHCTBE napaMerpamu. PopMylMpoBKa Ha4daabHBIX M KpPaeBbIX
yCIIOBUHM 3ajad penieHus. UMcineHHbId anroputM 1-ro mopsaka g pemieHus 3agauu Komm.
Metoa «IIpuUCTpeNnKW» ISl PeIeHUs KpaeBor 3a1auH.

2.6. MareMaTuueckoe MOAEINPOBAHNE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPaX
¢ Memankod. OnucaHne MUKPOKMHETUYECKHMX 3aKOHOMEPHOCTEM NPOTCKAaHUS NPOU3BOJIBHBIX
CJIO’KHBIX XMMUYECKHX PEaKLUH B KHUIKOH (aze A71s1 MHOTOKOMIIOHEHTHBIX cucteM. OnpeieneHue
KJIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XUMUYECKUX PEAKLIUN C IMPUMEHEHUEM METOOB JIMHEHHOU
anreOpbl - PaHrOB MATPHIl CTEXMOMETPHUECKUX KOd(D(UIIMEHTOB peakuuu. MarteMmaTHueckoe
ONHCaHHE PEaKTOPHOIo Mpouecca ¢ pyOamkoil Ui NPOU3BOIBHON CXEMbl HPOTEKAHUS
XUMHUYECKON peakluu. BeiOOp anropuTMoB pemeHus 3a1a4u ¢ IpUMEeHEeHHEM HHPOPMALMOHHOM
MaTPHLBI CUCTEMBI YPABHCHMM MaTEMATHYECKOTO OIMCAHMA MU IPEACTaBICHHS alIrOpUTMa
peIIeHus ¢ TOMOIIBIO OJIOK-CXEMBI pacueTa mporecca.

2.7. MareMaTu4eckoe MOJEIMPOBAHUE HECTAI[MOHAPHBIX PEXUMOB IPOIECCOB B
peakTopax ¢ Melankod. Maremarndyeckas MOCTAaHOBKA 3a/lauyl JUIsl peakluu C IPOU3BOJIBHOU
CTEXMOMETPUUECKOM cxemoil. PopmynnpoBKa 3aaun Koy — 3a1a4u ¢ Ha4aJabHBIMH yCIOBUSIMH.
Pa3HOoCcTHOE mTpefcTaBiIeHHE CHUCTEMbl OOBIKHOBEHHBIX AH(QepeHIHanbHbIX YypaBHEHUI.
[TocTtpoenrne WHPOPMANMOHHON MaTpWIBI s BBIOOpa anropuTtMa pemreHus. [ padudeckoe
NpeJCTaBICHNE AITOPUTMA PEIIEHUs B BUJIE OJIOK-CXEMBbI pacyera.

2.8. MareMaTuueckoe MOJIETMPOBAHUE CTALIMOHAPHBIX PEXKUMOB B TPYOUaThIX peakTopax
C IPSIMOTOYHBIM M IPOTUBOTOYHBIM JBHKECHUEM TEIUIOHOCHTENEH. MaTemMaTnyeckast OCTaHOBKA
3a/1a41 U1 PEaKIMM C KOHKPETHOM CTEXHOMETpHUUYEcKor cxeMmon. PopmynupoBka 3aaadn Komm
— 3a/lauyd C HA4daJbHBIMU YCJIOBHUSMH M KpaeBOM 3aJauM — 3aJa4yd C KPacBbIMM YCIOBHSIMH.
PasHOCTHOE TmIpencTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (GEpEeHINATBHBIX  YpPaBHEHH.
[Toctpoenne MHPOPMALMOHHBIX MAaTPULl AT BBIOOpa aJropuTMoB pemeHus. I'paduueckoe
IpEJICTaBICHUE AITOPUTMOB PELIEHUSI B BUJIE OJIOK-CXEMBI pacyeTa.

2.9. MaremMatudeckoe MOZCIMPOBAHNE HECTAL[MOHAPHBIX PEXUMOB IPOLECCOB B
TpyO4aThIX pEaKTOpax W UHUCJICHHbIE aJITOPUTMbl AMCKPETU3ALMU JJs PEIICHUS CHCTEM
T depeHIMaIbHbIX YPaBHEHUH € YaCTHBIMM MPOM3BOJHBIMU. MaremaTHyecKkas MOCTaHOBKa
3a/1a4U I PEaKIUU C KOHKPETHON CTEXMOMETPUUYECKON cxemMoi. POpMyIMpOBKa HadalbHBIX U
rpaHUuHbIX ycnoBuil. [luddepeHunanbHble ypaBHEHUS B YAaCTHBIX IPOU3BOJIHBIX -
AIUTMIITUYECKOTO, TapaboIMYeckoro W THIEePOOINYECKOTO THIIOB. AJTOPUTMBI  PEUICHUS
ypaBHEHMI MapaOonudeckoro Tuma. MareMmaTHueckass MOJelb XUMHUECKOro NpEBPALICHUs B
MU30TEPMHUYECKUX YCIOBUSX JIJIsl HECTAIMOHAPHOTO IMpoIecca B TpyOUaThIX ammaparax ¢ yaeToM
IPOJIOJIBHOTO MEpEeMEIINBaHUs U C TNPUMEHEHUEM OJHoNapaMerpuyeckoi anp@dy3noHHON
MOJIETH ISl ONUCAHUS THIPOJUHAMUYECKONH OOCTAaHOBKU B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI
pelLIeHHs B BU/I€ CUCTEM HEJMHEWHBIX YpaBHEHHH, a Takke OOBIKHOBEHHBIX JU(PepeHIINaIbHbIX
YPaBHEHUI NIEPBOTO U BTOPOTO MOPSIIKOB.

2.10. MaremaTnueckoe  MOJACIMPOBAHUE  CTAlMOHAPHBIX  PEXHMMOB  IPOLECCOB
HETPEPHIBHOH MHOTOKOMITOHEHTHOW PeKTU(UKAIMU 1 abcopOrmu. MaremaTH4ecKoe ONMcaHue



nporecca MHOTOKOMIIOHEHTHOM peKTH(UKAaMu B Tapenp4yaTroil KojloHHE. MozenupoBaHHe
(a30BOro paBHOBECHs U IpoLECCa Maccoleperadd Ha TapesikaXx B MHOTOKOMIIOHEHTHBIX
cucreMax. Y4YeT TEIUIOBBIX OaJaHCOB Ha Tapelkax NpU MOJEIMPOBAHMU THpolecca B
PEKTHU(PHUKALIMOHHOHN KOJIOHHE. JIeKOMITO3UIIMOHHBIN aJIrOpUTM pacyeTa Ipouecca peKTu(GUKauu
B KOJIOHHOM armapare. MaremaTuyeckoe OnMcaHue mporecca MHOTOKOMIIOHEHTHON abcopOIuu
B HACaJOYHOW KOJIOHHE. MoJelupoBaHUE MpoIecca MHOTOKOMIIOHEHTHOM Maccolepenadyd B
CEKLHUSAX HAcaJ0YHON KOJOHHBI. AJITOPUTM pELIEHUS KpPaeBOM 3ajaud sl MOJAEIUPOBAHUS
npoiiecca abcopOmu B HACaI0YHOM KOJIOHHE.

Paszoen 3. Ocrnogvl onmumuzayuu XuMuKo-mexHoa02U4ecKux npoyeccos.

3.1. Pemienne 3amay  ONTUMHU3AIMU C TEPMOJUHAMHYECKHUMH, TEXHOJOTHUYECKUMH,
HYKOHOMUYECKUMH, TEXHUKO-IKOHOMUYECKUMHU U IKOJIOTUYECKUMU KPUTEPUSMHU ONTUMAIBLHOCTH.
Ontumanelbie pecypcocOeperatonue XTII. Beibop kpuTepreB ONTHUMaIBHOCTH (IIETEBBIX
¢ynkuunit). DopMynTupoBKa MHOTOKPUTEPUAIIbHON 3a/1a4K onTUMH3auU. OCOOEHHOCTH peIIeHUs
ontuMu3alMoHHBIX 3agad XTIl mpu HaIMYMM HECKOJIBKHX KPUTEPUEB ONTHUMAJIBHOCTH,
OBpPa)XHOM XapakTepe 1eNIeBoi (YHKIIMK U HaJTMYUHU OrpaHudeHuid 1-ro u 2-ro poaa.

3.2. AIropuT™Mbl OJJHOMEPHOW W MHOTOMEPHOM ONTUMHU3AUUH. MeETo/bl CKaHUPOBAHHS,
JOKaJHM3alMd KCTPEMyMa, 30JI0TOro cedeHus U yucen PuOoHauM B cilaydae OJHOMEPHOI
ONTUMH3AIMHA. MeTobl MHOTOMEPHON ONTUMHU3ALUN HYJIEBOTO, IIEPBOTO U BTOPOrO MOPSAIKOB.
CuMIeKkcHble, Cllyd4aliHble W T'paJUEHTHbIE METOAbl MHOIOMEpPHOH onTuMmu3auuu. Merton
mTpadHBIX QYHKIIHA.

3axnouenue.

A. Ilpumenenrie komnbploTepHbIX Mozenel XTIl mpu NpoeKTUPOBAaHUM XUMHUYECKUX
npousBoAcTB — B CAIIP. 3agaun cuctem aBToMatuszupoBaHHoro npoexrtuposanus (CAIIP) u
CTPYKTYypa CHCTEM KOMIIBIOTEPHOIO NpOeKTHpoBaHus. VH(popMalMOHHOE M MaTeMaTHYECKOe
obecnieuenne CAIIP. ABTOMaTH3MpPOBaHHOE MPOEKTUPOBAHHUE C MPUMEHEHHEM KOMITbIOTEPHBIX
moaener XTII.

b. IIpumenenune xommnerorepHslx Mozened XTII mpu ynpaBieHUHM TEXHOIOTHUYECKUMH
npoueccamu — B ACYTII. Komnbsrorepnoe MmoaenupoBanue XTI B pexxrimMe pealbHOTO BPEMEHHU.
CucteMbl IpsAMOro HUPPOBOTo (KOMIBIOTEPHOT0) YIPaBIEHUs TEXHOJIOTHYECKUMHU IPOLIeCCaMH.
OcoOeHHocTH peanu3anuy KoMibloTepHbix mMoaeneid XTIl B aBToMaTM3MpOBaHHBIX CHUCTEMAax
ynpaBieHus TexHonorndeckumu nponeccamu (ACYTII).

4. O0beM yueOHO# TUCIHIJIMHBI

. B 3auerHbIx B akanmem.
Bunel yueOHO# paboThI
eAMHULIAX yacax
O0mas Tpy10eMKOCTh JMCUMILIHHBI 0 Y4€0HOMY IUIAHY 3 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlexumu (Jlek) 0,89 32
JlaGopaTtopHsbie 3aHsaTus (J1ab) 0,44 16
CamocrositesibHas padora (CP): 1,66 59,6
KonTakTHas camocTosiTenbHas paboTa — —
CaMOCTOSITEIbHOE U3YUYEHHUE PA3/IeSIOB TUCIUILIMHBI 1,66 59,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHnrtakTHas paboTa — mpoMeKyTodHasi aTTeCTaIus 0,011 0,4
3aver
Bua xoHTpoJs: .
C OLIEHKO¥
. B 3agyetnbix | B actpoHOM.
Bunpl yaeOHO# paboThI
eIMHUIIAX yacax
O0mas Tpy10eMKOCTh JMCUMILUIHHBI 0 Y4€0HOMY ILIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,33 36
Jlekiuu (JIek) 0,89 24
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,44 12




IIpoodoncenue madbauyvi

CamocrositeabHasi padora (CP): 1,66 44,7
KoHnrtakTHasi caMocTosiTeNbHasi paboTa — —
CaMOCTOSITeIbHOE U3YUYEHHUE Pa3/IeSIOB TUCIUILIMHBI 1,66 447
3auem c oyeHKoii: 0,011 0,3
KonTakTHas paboTa — MpOMEKyTOUHAs ATTECTAIIHS 0,011 0,3
3auer
Bua xonTpoJs: .
C OIIEHKOIi

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«JlabopaTopHbie padoThI 10 PU3MKO-XUMHYECKHM OCHOBAM
NMPo1EecCcOB OCHOBHOI0 Oprann4ieckoro cuureza» (b1.B.17)

1. e AMCOMIVIMHBI — PacKpbITh CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIOLIUX XOJIOM

XMMHYECKOI0 Ipolecca, MoKa3aTh 00JacTH MPUIOKEHUS ITHX 3aKOHOB M HAy4YUTh CTYJIEHTA
IPAMOTHO IIPUMEHSATH UX IPU PELICHUU KOHKPETHBIX TEOPETUUECKUX U IIPAKTUUECKUX 3a1ad.

2. B pe3yabrare M3y4YeHUS [JUCHUIUVIMHBI oO0y4yamoumiuiics N0 mnporpamMmme

0akaJaBpuAaTAa J0JIKEH:

Obnadams cnenyromumu npodeccrnoHanbHbiME (1K) komneTenmsaMu:
TOTOBHOCTHIO TMPOBOJUTH CTAHJAPTHbIE U CEPTHUPUKAMOHHBIE MCIBITAHUS MAaTEepHAaJIOB,
u3enui u TexHonorunyeckux npoueccon (ITIK—17);
TOTOBHOCTBIO HCIOJB30BAaTh 3HAHMUA OCHOBHBIX (M3WYECKUX TEOpUH [UIs pEeUIeHUs
BO3ZHUKAIOIMNX (U3MUYECKUX 3a7[a4, CAMOCTOSTEIBHOTO MPHOOpeTeHus: (GU3NMUECKUX 3HAHUMH,
IUIsL TIOHUMaHUs TIPUHIMIIOB pabOThl MPUOOPOB U YCTPOHCTB, B TOM YHCIIE BBIXOISIIAX 32
npeesbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus ([1IK-19).

3uame:
MIPUHITUIIBI pAaOOTHI M CXEMBI HCITOJIb3YyEMBIX U3MEPUTEILHBIX YCTAHOBOK;
BO3MOYKHOCTH METOJIOB CTIIEKTPOXMUMHH IS TPOBEACHUSI KaYeCTBEHHOTO U KOJIMYECTBEHHOTO
aHaJlM3a XMMHYECKUX CHCTEM, OINpEAeNiCHUS TEePMOJUHAMHYECKHX CBOWCTB XUMHUYECKHX
BEIIIECTB;
KOHIYKTOMETPUIECKHIA U IIOTCHIIMOMETPUIECKHIA METO bl HAXOXKICHUS TEPMOIMHAMUYECKIX
XapaKTePUCTUK 3JIEKTPOJIUTOB (AKTUBHOCTEH M KOX(P(PHUIMEHTOB AKTUBHOCTH, KOHCTAHTHI
TMCCOIMAIINH, TEPMOTNHAMHYECKIX XaPaKTEPUCTUK PEAKIINN);
(U3NKO-XMMHYECKHE METOMbI MCCIECOBAHMS W aHanu3a (Pa3oBBIX PaBHOBECHH B OJHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMaX, ITyTH MOCTPOEHHS (Da30BBIX TUArpaMM COCTOSIHUS;
SKCHEPUMEHTAIbHbIE METOJbl H3YYEHUS KHHETHKH XUMHUYECKUX pEaKIHi, CIOCOOBI
oTpesiesieHUs] KOHCTaHT CKOPOCTEH U MopsIKa XMMHUUYECKUX PEeaKIUi.
KaJIOpUMETPUYECKHE METO/bl ONPEEICHUs TeIIOEMKOCTH, TEIUIOBBIX 3(P(GEKTOB U APYTUX
TEPMOXUMHUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemy:
MPUMEHSTh TEOPETUYECKHUE 3HAHUS M OKCIEPUMEHTAIbHbIE METOAbl HCCIIEOBAHUS
(bu3NIeCKOil XUMHUH NIPU PEUICHUU TPO(ECCHOHANBHBIX 33/1a4;
copmynmupoBaTh TpobOJIeMy UM O0OOCHOBAaTh BBIOOP JKCIEPUMEHTAIBHOTO  METOJa
UCCIIeIOBaHMs, TOCTABUThH LIETU U 3a/1a4l U HAMETUTH IyTH UX JOCTHKCHHUS,
MIPOBECTH MaTEMATHIECKYI0 00pabOTKY SKCIIEpUMEHTANbHBIX TaHHBIX Ha 0a3€ TEOPETUYECKUX
3HaHUU 10 (PU3NUECKON XUMHUU;
MPEJCTABIATh JaHHBIC JTAOOPAaTOPHOTO HCCIEOBaHUS B rpaduueckoid popMe m Ha OCHOBE
MOJyYCHHBIX 3aBUCUMOCTEH ONpEeAENsATh COOTBETCTBYIOIIME TEPMOJMHAMHUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKH XUMHUUECKONH CUCTEMbBI 1 XUMUYECKOTO MPOLIECCa;
MPOBOANTH aHAJIW3 M KPUTUYECKH OLICHMBATh MOJY4YEHHBIE SKCIEPHUMEHTAIbHbBIE JaHHbIE,
000011aTh U JenaTh 000CHOBAaHHBIE BHIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemp:




—  KOMIUIEKCOM COBPEMEHHBIX IKCTICPUMEHTAIBHBIX METOIOB (PH3HUUECKON XUMHUH JUTSI PEIICHHS
KOHKPETHBIX MCCIIEA0BATEIbCKUX 3a/1a4;

— JKCHEPUMEHTAIBHBIMU METOJAMHU HCCIEIOBAHUS COCTOSHUS XHUMHUYECKOTO DPAaBHOBECUS U
KUHETHKH XMMHYECKOTO TIporiecca.

— npueMaMd OOpaOOTKH TOJIYYCHHBIX OMBITHBIX JAHHBIX JIJISl BBISBICHUS M yCTAHOBIICHHSI
B3aMIMOCBSI3€H MEXIY TCPMOJMHAMUYCCKUMHU CBOWCTBAMU WM (DM3MUSCKUMH TapaMeTpaMu
nporiecca;

— 3HAaHUSAMHU OCHOBHBIX 3aKOHOB (DM3MUYECKOW XUMHHU JUIS COACPIKATEIILHOW HHTEPIPETAIIUH
MOJTyYCHHBIX YKCIIEPUMEHTAIBHBIX PE3yJIBTATOB.

3. Kparkoe conepxxanue M CHUILTHHbBI

[Ipumenerre METOMOB  (DU3MKO-XMMHYECKOTO  WCCICAOBAHUS IS ONPEICIICHHS
TEPMOJIMHAMHYECKUX U KHHETUYECKUX XaPAKTEPUCTHK XUMHUYECKUX CUCTEM.

Pa3zoen 1. Cnexmpoxumuueckue memoovblt Uccie008aHUs.

KauecTBeHHBIN aHaM3 BemiecTBa (OMPEEICHUE MEXKBSICPHBIX PACCTOSIHUNA, MOMEHTOB
uHEepnuA MoJiekyn). OmpesesieHne KOJMMYEeCTBEHHBIX XapaKTePUCTHK (CTETICHH TUCCOIMALNN U
KOHCTaHTBI IUCCOLMAIIMH DIICKTPOJIUTOB, TETNIOEMKOCTH BEIIIECTBA).

Pa3zoen 2. Dnexmpoxumuuecxkue memoowt uccredosanus. Konoykmomempusi.

Omnpenenenre KOHCTAHTHI JUCCOLMAIUN CIa00T0 3JEKTPOJINTA, CTETIEHU AUCCOIMAIINU,
ANEKTPUYECKON TIPOBOJAMMOCTH TP OCCKOHEYHOM Pa30aBIICHUH KOHIYKTOMETPHUCCKHM
metonoM. [Torenunomerpus. OnpeneneHrne TEPMOJINHAMUYECKUX XapAaKTEPUCTUK XUMHUYECKOU

peakunn (A H°, A,G°, AS°), Temneparyproro kodppunmenta SJC (dE® /dT ), CTaHIapTHOU

OC (E°), n3yuenue BIuUsiHUS 100ABOK HA OTEHIMA JIEKTPOAA.

Pa3zoen 3. @azosoe pasnosecue 6 oOHokomMnoHenmmuvix cucmemax. DuzuKo-XumMuyeckuul
aHanus.

N3yueHue 3aBUCHUMOCTH CBOMCTB CHUCTEMBI OT €€ cocTaBa. KpuBble OXJIaXICHUS.
Onpenenenre cocraBa ABTEKTUYECKON cmecd. [locTpoeHne auarpaMM KUIIEHHS W IHarpaMm
IUTABKOCTH It OWHapHBIX cucTeM. OrpaHWYeHHas pPAacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CHUCTEMAX.

Paszoen 4. Xumuueckoe pasnosecue.

Onpenenenne KOHCTaHThl XMMUYECKOTO PAaBHOBECHS U TEIJIOBOTO 3P eKTa XUMUIECKON
peaKIMy Ha MpUMEpPe Peakluii pa3ioKeHUs.

Paszoen 5. Tepmoxumus. Kanopumempus.

OrnpezenieHne TEMI0EMKOCTH BEUIECTB KATIOPUMETPUUECKUM METOIOM.

4. O0beM yueOHOH TUCUUIIJIMHBI

Bcero CemecTtphbl
. 2 3
Bunast yueOHoii paboTh 3E Axan. A
KaJ. Axan.
q 3E q 3E q

Oo6masi Tpy10eMKOCTb JUCHMILUIHHBI 110
Y4eOHOMY ILIaHY

KonrakTHas paboTa — ayauropHsle 3anaTus: | 1,78 64 0,89 32 0,89 32
JlabopaTtopusie 3ansatus (J1ab) 1,78 64 1089 | 32 |0,89 32
CamocrositesqbHasi padora (CP): 2,22 | 796 | 1,11 | 39,8 | 1,11 | 39,8
KonTakTHas camocrosiTesibHas paboTa — — — — — —
CaMocTosATeIbHOE U3yYCHUE Pa3/IeIoB 222 | 796 | 111 | 398 | 111 | 39.8
JUCIUIIMHBI

3auem: 0,011| 04 [0,006| 0,2 0,006 0,2

KonrakTHas paboTta — mpoMexyToUHas 0011 04 [0,006] 02 |0006| 02
aTTecTauus

4 144 2 72 2 72

Bujx koHTpOJIA: 3auder 3ader




Bcero CemecTtpsbl
Bunst yueOHoii paboTh 3E Actp. 1 2

Actp. AcTp.
q 3E a 3E a

4 108 2 54 2 54

Oo6masi Tpy10eMKOCTb JUCHUILUIHHBI 110
Y4eOHOMY ILIaHY

KonTakTHasi padoTa — aynuTopHble 3ausaTusi: | 1,78 48 0,89 24 0,89 24
JlabopaTopusie 3ausatus (J1ab) 1,78 | 48 0,89 | 24 10,89 24
CamocrositesbHas padora (CP): 2,22 | 59,7 | 1,11 | 29,85 | 1,11 | 29,85
KonTakTHas camocrosiTesibHas paboTa — — — — — —
CaMocTosATeIbHOE U3yYCHUE Pa3/IeIoB 222 | 597 | 1,11 | 29.85 | 1.11 | 29,85
JUCIUILIMHBI

3auem: 0,011 0,3 [0,006| 0,15 |0,006| 0,15

KonrtakTHas paboTta — mpoMexyToUHas 0.011| 03 [0,006| 0.15 |0,006| 0.15
aTTecTauus

Bujx koHTpOJIA: JK3aMeH 9K3aMeH

3. JUCHOUMIIJIMHBI 110 BBIBOPY (b1.B./IB)

AHHOTanus padoyeil NporpaMMsbl AU CUHUIIIMHBI
«JIEKTHBHBIE KYPChI 110 (pU3HYeCKOil KyabType u cnopry» (b1.B.18)

1. Henp aucuumimHbl — QopMHpoBaHHE (U3NYECKONW KyJIbTYpbl JIMYHOCTH MU
CIOCOOHOCTH HANPABJICHHOTO UCTIOIB30BAHUS Pa3HOOOPA3HBIX CPEIACTB (PU3MUECKON KYIBTYPHI U
CHOpTa, Typu3Ma JUll COXpPaHEHUS U YKPEIJICHHUs 3A0POBbs, NCUXO(PHU3MUECKOW MOATOTOBKU U
CaMOMOJATOTOBKH K Oyay1eit mpodheccHoHabHON IATEIbHOCTH, MTOTyYSeHHH HaBBIKA B OJTHOM U3
BBIOPAHHBIX BUJIOB CIIOPTA.

2.B pesyabraTre u3yYyeHHus JAUCHUILUIMHBI O0y4YaluIuiicd 1O MporpaMmme
0akajaBpuAaTa J0JIKEH:

Obaaoams cnenyromuMu o0mekyabTypHbiMH (OK) koMneTeHuusIMu:

— CHOCOOHOCTBIO K caMoOopraHu3aluu u camoodpazoBanuto (OK-7);

— CIIOCOOHOCTBIO HCIIOJIB30BaThb METOJbl M HHCTPYMEHTBHI (DU3MUYECKONW KyJIbTYphl JUIs
obecrieueHus MOJTHOIICHHOHN COLMANbHON U podeccruoHanbHol aesrenbHocTr (OK-8).

3namo:

— Hay4yHO-IPAaKTUYECKHE OCHOBBI aJAITUBHOM (pU3MUECKON KyJIBTYpBI U CIIOPTA;

— BIMSHHE O3JIOPOBHUTENBHBIX CHUCTEM (PU3UYECKOrO0 BOCIUTAHUSA HA YKPEIJIEHHE 3/10pOBbS,
npodMIAKTUKY NMPO(HEeCCHOHAIBHBIX 3a00JIeBaHHI U BPEIHBIX MPUBBIUCK;

—  crmocoObI KOHTPOJIS ¥ OLEHKH (PU3MUYECKOTO Pa3BUTHSA U (PU3UUECKOM MOTOTOBICHHOCTH;

— TpaBUjga M CHOCOOBI IUIAHWPOBAHMS WHIAMBUAYAIbHBIX 3aHITUH pPAa3IMYHOM LeleBOU
HalpaBJIeHHOCTH;

— cnoprusHble Tpaguuuu MXTHU-PXTY um. /[.11. Menneneesa.

Ymemy:

—  BBINOJHATh UHAUBUAYAIbHO MOJJ00paHHBIE KOMIUIEKCHI IO 030POBUTEIBHON (aalTUBHOI)
¢bu3nUecKoil KyJabType U pa3IMyHbIM BHJIaM CIIOPTa;

—  CaMOCTOSITEIbHO 3aHMMAThCS aJaTUBHON (hPU3NYECKON KYIbTYPOH U CLIOPTOM;

— OCYUIECTBJIATh CAaMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHM3Ma U COOJIOAaTh IpaBuila
TMTHEHbl U TEXHUKU 0€30I1aCHOCTH;

— OCYUIECTBJIATH TBOPUYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (DOpMax 3aHATHH aJalTUBHOM
(bu3NIECKOil KyIbTypOil U CTIOPTOM;

—  BBINOJIHSTH IPUEMBI 3aLUTHI 1 CAMOOOOPOHBI, CTPAXOBKU M CAMOCTPAaXOBKH.

Bnraoemy:

— CcpeacTBaMM M METOJAaMH  YKpEIUIEHUs HMHIUBUAYAJIBHOTO 3/0pOBbS, (PU3UUECKOrO



CaMOCOBEPILEHCTBOBAHUS;

— JIOJDKHBIM YpOBHEM (pU3HuYecKol MOATrOTOBICHHOCTH, HEOOXOIMMBIM JUIsI KaueCTBEHHOTO
YCBOEHHUsI NPOQECCHOHAIBHBIX YMEHHH M HaBBIKOB B IIpoliecce OOydeHHUs B By3e, Ui
oOecrieyeHHsT TOJHOLEHHON COIMaIbHONH M TPOPEeCcCCHOHATBHON NeATeNBHOCTH IOCIe
OKOHYaHUs y4eOHOIr0 3aBEICHNUS;

— TEXHUYECKUMH U TAKTHYECKUMU HaBBIKAMH B OJJHOM U3 BHJIOB CIIOPTA;

— MHCIONB30BaTh NPUOOPETEHHbIE 3HAHUS W YMEHUS B NPAKTUYECKOH JESITEIbHOCTH MU
ITOBCETHEBHOM KU3HH.

3. Kparkoe conepxxanue M CHUILTTHHbBI

[IpenycMoTpeHbl TPAKTUUECKHUE 3aHATHS 00yYarollerocs Mno JUCHUIUIMHE B 00beme 328
akaJ. yacoB / 246 acTp. 4acoB B T€UEHHUE IIECTH ceMecTpoB (1o 32 akaa. 4. B 1 u 6 cem., o 66 yac.
B KaXJIoM 2, 3, 4 u 5 cemecTpax).

KoHTpons ycnieBaeMocTH CTYJEHTOB BEAETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM
CUCTEME.

IIpaxmuueckue 3anamus.

Kaxxnp1it pasgen nporpaMMbl UMEET B CBOEH CTPYKTYPE NPAKTUYECKHAE 3aHATHUS.

[IpaxkTryeckuii pazaen nporpaMmbl peaau3yercsi Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHUAX B
y4eOHBIX TPpyIax Mno oomel (U3NIecKoil MoArOTOBKE U M30pAaHHBIM BHJIAM CIIOPTA.

[Ipaktnyeckre  (y4yeOHO-TPEHUPOBOYHBIE) 3aHATUS  Oa3UpPYIOTCSs Ha  LIMPOKOM
UCIIOJIb30BAaHUU TEOPETUYECKUX 3HAHUW M METOJMYECKUX YMEHMH, HAa NPUMEHEHUU
pa3sHOOOpPa3HBIX CPEACTB (PU3MUECKONW KYJIbTYpHI U CIIOpPTA, CIIOPTUBHOW M MpOdecCHoHaIbHO-
MPUKIIATHON MMOATOTOBKH CTY/IEHTOB.

[IpakTHyeckre 3aHATUS TOMOTAOT MPHOOPECTH OIBIT TBOPYECKOH MNpakTHYECKON
JESTEIIbHOCTH, Pa3BUBAIOT CAMOCTOSITEILHOCTh B (PU3WYECKOM KyJIbType W CHOpPTE B LEIAX
JOCTIDKEHUST  (PU3MYEeCKOro coBepuleHcTBA. IIOBBIIAIOT ypoBeHb (YHKUHMOHAJIBHBIX U
JIBUTATEIIbHBIX CIIOCOOHOCTEN, HAIPaBIEHHO (POPMHUPYIOT Kaue€CTBA U CBOMCTBA JIMYHOCTH.

[IpakTHyeckre 3aHATHS COCTOAT M3 CHENMAIbHOM (U3MYecKOW TOATOTOBKH U
COPEBHOBATEIBLHOM MOATOTOBKH.

KpurepreMm ycnemHocT ocBOeHHs y4eOHOro MaTepualla sIBISETCs SKCIEepTHas OLEHKa
IpenojaBaTelsi, YYMUTHIBAIOUIAsl PETYISPHOCTh IMOCEHICHUsI OO0S3aTeNbHBIX IMPAKTHUECKUX
3aHSATHH, BBINOJIHEHHE YCTAHOBJIECHHBIX Ha IaHHBIN CEMECTP KOHTPOJIbHBIX HOPMATHBOB (TECTOB)
oOrmiel pU3NIECKOil U CIIOPTUBHO-TEXHUYECKOM MOJATOTOBKH Il OTACIBHBIX TPYIIT Pa3TUIHON
CIIOPTUBHOW HAIIPABJICHHOCTH.

C uenpio ompeneneHus: TPYIIbl 310pOBbs OOydaromuxcs, B Hayajge y4deOHOro roja
Kadeapa (U3NYECKOr0 BOCIUTAHMS KOHTPOJIMPYET NPOXOXKAECHUE CTYACHTaMH BpadyeOHOIro
KOHTpOJISI, NPHUHHMMAas MEAMLMHCKHE 3aKJIIOUEHUs O TpYIIe 370pOBbs JUIsl 3aHATHH IO
(Gu3n4ecKoil KyJpType M CIOPTY M3 FOPOACKHX MOJUKIMHUK 110 MECTY KHUTEIbCTBA CTYJIEHTA,
I'TI Ne 219, MenMUMHCKHMX LEHTPOB, MMEIOIIMX JIMIEH3UI0 Ha MpPaBO IPEIOCTaBICHUSA
MEIULMHCKUX YCIIYT.

Ilo pesynpraTaM MEIHMLMHCKOIO OCMOTpA MPOMCXOAUT PACHpPENEICHHE CTYIEHTOB IIO
y4€OHBIM OT/IEIEHUSIM.

B ocHOBHOe oTaeneHne pacipeaensioTcsl CTYICHTbI, HA OCHOBAaHUU JAaHHBIX BpaueOHOTO
KOHTPOJISL, UMEIOLINE OCHOBHYIO MJIHM IMOATOTOBUTEIBHYIO IPYIILY 310POBB.

CryneHThbl, NOJYYMBUIME CHEUUAIBHYI0 MEIMLUHCKYIO0 Trpynny «A» wim  «by,
pacnpelensoTcss B CIHENUalIbHOE MEIUIMHCKOE OTAeneHue. Jlnsd yKa3aHHOM KaTeropuu
CTYZCHTOB pa3paboTaHa OT/eJIbHAs POrpaMMa.

B cnoptuBHOE OTAEIEHUE 3aYUCIAIOTCA CTYACHTHI, MMEIOLINE CIIOPTUBHBIE Pa3psiibl WK
XOPOILIYIO (PU3UYECKYIO TOATOTOBKY, TO3BOJISIONIYIO UM OBITh 3aUHCIICHHBIM B COOpHBIE KOMaH IbI
YHHMBEPCHUTETA 110 Pa3IMYHbIM BUAAM CIOpTa (MEIULMHCKAs IPyMIa 340pOBbsS — OCHOBHAS MIIH
MOATOTOBUTENIbHAS).

Paszoen 1. Ochogvl nocmpoeHus 0300p08UMeNbHOU MPEeHUPOBKHU.

1.1. O3gopoBuTenbHAs HANPABIECHHOCTh — KaK BaXXHEHIIMNH NPUHLUI CUCTEMBI



¢duznyeckoro BocrnutaHus. [[puHIUT 0310pOBUTENHHON HAPABIECHHOCTH.

1.2. OCHOBBI OCTPOCHUS AJANITUBHON 03/I0POBUTEIBHOU TPEHUPOBKH.

1.3. ®u3KyJIbTypHO-03JOPOBUTEIBHBIE METOJIUKH U CUCTEMBI.

1.4. O1nieHka COCTOSIHUSA 370POBbSI.

Paszoen 2. J[sueamenvHble 803MOAHCHOCMU Yel08eKA — 6OCNUMAHUE (PUULECKUX KA4eC8.
BOCKITO.

2.1. IlosiBnenue u BHenpeHue komiuiekca I'TO.

2.2. Bocriutanue Gpu3HUECKUX Ka4yeCcTB 00ydaromuxcs. AMmMTyaa aAsuxeHus. CycraBbl,
CBSI3KH, MBIIIICUHBIC BOJIOKHA, DJIACTUYHOCTH MBI, OO0IIas U crieruaibHas THOKOCTb.

2.3. Bocniutanue ruOKOCTH.

2.4. TlogBUKHOCTh ABUTATEIHHOTO HABBIKA. B3aUMOCBS3b (PH3NUECKIX KAaUECTB.

Pazoen 3. Memoouka opeanuzayuu u npogedeHus CHOPMUBHBIX COPEBHOBAHUL U
DU3KYIbMYPHO-MACCOBBIX Meponpusmuil. IMuKa husuyecKkoll Kyaismypsvl U CHOpmd.

3.1. XapakTepucTuka CHOPTUBHBIX COPEBHOBAaHUH U  (U3KYJIBTYPHO-MACCOBBIX
MEPOIPUATHH.

3.2. Opranu3anusi CHOPTUBHBIX MEPOTPHUSATHIA.

3.3. HpaBcTBEHHBIE OTHOLIEHMS B CIIOPTE.

DYHKIIUY CIOPTUBHBIX COPEBHOBAHUM. [ [pUHITUIIBI TPOBEACHUS COPEBHOBAHUM (TIPHHITUIT
UEPAPXUYHOCTH M KOMIUIEKCHOCTH). OOIye OpraHu3aliOHHBIE MOMEHTHI TIOJTOTOBKH U
MPOBEICHNS COpeBHOBaHUH. ClieHapuii CIIOPTUBHOTO COPEBHOBAHUS.

3.4. [IpodunakTuka HapyIIeHUH CIOpTUBHON ATUKH. BAJIA.

4. O0beM yueOHO# JUCUMIITIMHBI

Buner yueOHO paboThI Alflaﬂ' 1 %eMeCTp§’I Z

Oo6masi Tpy10eMKOCTb JUCHHUILUIUHBI 10 Y4eOHOMY 328 56 92 90 90
IUIAHY

KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 192 32 64 64 32
[Tpaktrueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHas padora (CP): 136 24 28 26 58
KonTakTHas camocrosiTesibHas paboTa — — — — —
CaMocTosATEIbHOE U3YUEHUE PA3AEIOB IUCIUILIMHbI 136 24 28 26 58

Bujx koHTpOJIS: 3ader | 3auer | 3auer | 3auer
Actp. CemecTtpbl

Bunb! yueOHOI paboTb q 1 5 3 il

O0mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4e0HOMY 246 42 69 67,5 | 67,5
IUIAHY

KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 144 24 48 48 24
[Tpaktrueckue 3anstus (113) 144 24 48 48 24
CamocrositesbHas padora (CP): 102 18 21 19,5 | 43,5
KonTakTHas camocrosiTesibHas paboTa — — — — —
CaMocTosATEIbHOE U3YUEHUE PA3/AEIOB IUCIUILIMHbI 102 18 21 19,5 | 43,5
Bujx koHTpOJIS: 3ader | 3auer | 3auer | 3auer

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«BbluncanTeIbHAS MATEMATHKA B TEXHOJIOTHH OCHOBHOTO OPraHUY€eCKOr0
U Heprexumudeckoro cunresa» (b1.B./1B.01.01)

1. Henp AUCHUNIMHBI — JaTh CTYJEHTAM TEOPETHUYECKUE 3HaHUS U HAy4YUTh
MPAKTUYECKUM YMEHHSIM U HaBBbIKAM HC-TIOJb30BAHUSI COBPEMEHHBIX MAaTEMaTUYECKUX METOAO0B
pacyeToB, pACUETHBIX HCCIEJOBAaHUM, aHaIN3a, ONTUMHU3ALMN HWHXEHEPHBIX IPOLIECCOB C
MpUMEHEHUEM MakeTa maTemaTudeckux nporpamm MATLAB mis peieHust mipokoro Kpyra
3a/1a4 BBIYMCIUTEIbHON MAaTEMAaTHUKH.



2.B pe3yabTtarte wu3y4YeHMs JUCHMIUIMHBI OOy4YalOIIMiiCi MO MporpamMmme
0akaJjiaBpuaTa J0JIKeH:
Obnadamse cnepyrommmu npodeccronanbubivu (I1K) komneTeHnusamu:

— CHOCOOHOCTHIO MMPOBOUTH aHAJIHN3 CHIPHsI, MATEPUAIOB U TOTOBOM MPOYKITUH, OCYIIECTBIISATh
OIICHKY pe3ysibTaToB aHanu3a (ITK-10);

— CHOCOOHOCTBIO IIAHUPOBAaTh M MPOBOAUTH (PU3NYECKUE U XUMHUECKHE HKCIEPUMEHTHI,
MIPOBOJIUTH 00Pa0OTKY MX PE3yJIbTATOB W OIICHUBATH MOTPEITHOCTH, BBIABUTATH TUIIOTE3BI U
yCTaHABIMBATh TPAHUIIBI UX MTPUMEHEHUS, PUMEHSATh METO/Ibl MaTEMaTHUYECKOTO aHalu3a
MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCTIEpUMEHTaNIbHOTO uccienoBanus (ITK-16).

3Hame:

— BBIYHCIHTETbHBIE U  ANTOPUTMHUYECKHE AaCHEKThl, HEOOXOJuMble MJii MPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMITHIOTEPHOM MaTeMaTHKH, B yacTHoctt MATLAB;

— METOBI U AJITOPUTMBI JJIsl PEIICHUS WHKEHEPHO-TEXHUYECKUX PACUETHBIX 3aa4.

Ymemey:

— ¢opManu3oBaTh 3a/1a4u BHIYUCIUTEIHHON MAaTEMAaTHKH;

— TPUMEHATH TOJIYYCHHBIE 3HAHUS TMPH PEUICHUH MPAKTUYECKUX HHXKEHEPHO-TEXHUYECKUX
pacyeTHBIX 3aJa4 BHIYMCIUTENIbHON MaTeMaTUKH, C MUCIOIb30BaHUEM COBPEMEHHBIX CHCTEM
KOMIIBIOTEPHON MaTeMaTHKH, B yacTHocTd MATLAB.

Braoemp:

— MeToJaMH NPUMEHEHHUS COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW MaTeMaTHUKH, B YaCTHOCTHU
MATLAB;

— CHOCOOHOCTBHIO TIOCTAHOBKM U PEHICHUS WHXCHEPHO-TEXHUUYECKUX pACUYETHBIX 3a7ad
BBIUHUCIUTENLHON MaTeMaTUKH U HABbIKAMU WHTEPIpETalMi U MPUMEHEHHUS MOTy4aeMbIX
pE3yJIbTaTOB.

3. KpaTtkoe cogep:xanue TUCHUILIHHBI

Beeoenue.

emn un 3amaum kypca. KpaTkuii MCTOpHYECKH OYEpPK Ppa3BUTHS OTECYECTBEHHOM M
3apyOeKHOU BBIYUCIUTEIHHOW MaTeMaTuku. OCHOBHBIC J3Tallbl Pa3pabOTKH U pealu3aluu
aITOPUTMOB Ha KOMITbIOTEpAX.

Paszoen 1. Xapakmepucmuka  mMemooos  GbIYUCTUMENbHOU — MaAmMeMamuku U ux
ocobernnocmu. OcHo8HbIE HMansl peuleHus 3a0a4 YUCIeHHLIMU MemoOdMU Ha KOMNbIOMepax.

1.1.TIKM MATLAB s pemenust 3a7ad BBIYUCIUTEIBHON MaTeMaTHKH. Pa3zpaboTka

nporpamm Ha sizbike MATLAB u BapuanTsl ux ctpykryp. Ckpuntsl u pyHkiuu. CTaHgapTHbIC U

HecTanaapTHble QyHKIMH s361ka MATLAB.

Opranumzanus padodero crona Desktop Layout;

— OcnoBasble onepanuu B Command Window;

— OcHosusble oneparmu B Editor;

— MHcnons3zoBanue ckpuntoB U PyHKITUH TIpH peaTn3aluy aaropuTMOB;

— Peanuzanus nuHeitHOTO anroputMa (CTpYKTypa «CJIeIOBaHHE»);

— PaszBerBustoniuecs: alnropuTMsl (CTPYKTypa «BETBIIEHHE)» C OJHHUM YCIIOBHUEM, HECKOJIbKUMU
YCIIOBUSIMHU, CO CIICKOM ycIIOBUH. if, switch); uconp3oBaHue TOrHYeCcKUX omnepaiuii and, or,
not;

— Peanuzanust CTpyKTyp «HOBTOpPEHHE» (LMKJIBI CO CUETYHMKOM, C TPEIyClIOBHEM, C
MOCTYCJIOBUEM, C TPEpPHIBAHUEM IMOJHBIM W TNPEPHIBAHUEM YaCTUYHBIM, C OTIEIbHBIM
otrcuerom ureparuii (for, while, break, continue); ¢ quamorom ¢ noss3oBarenem B Command
Window u B cienaibHBIX JHATOTOBBIX OKHAX);

1.2. Onepatopsl s3bika nporpammupoBanusi MATLAB. OcHoBHble pemrarenu (solvers)

MATLAB pinis penieHust 3a/1a4 BBIYUCTUTEILHON MaTeMaTUKU YUCICHHBIMH METOJaMU

— @yHKMuU ¢ rpaduyecKM BBIBOJOM pe3ynbTaToB; plot, subplot, surf, mesh, polar;

— DyHKIHHU C YUCIIOBBIM BBIBOJIOM pe3ynbTaToB B Command Window;

— DyHKINH C 3aMHCHI0 PE3YIBTATOB B (haili;



— @OyHKUMHU, BJIOKEHHBIE B TJIABHYIO QYHKIUIO;
— @OyHKIHHU C IEPEMEHHBIM YHCIIOM apryMEHTOB;
— @OyHKUUH, BBI3BIBAIOIINE APYTYIO QYHKIUIO, UM KOTOPOH MIEpeaHO KaK apTyMEHT.
Pa3zoen 2. Boinonnenue mampuunwvix onepayuii Ha azvike MATLAB u pewenue cucmem
JquHetinvlx aneeopauyveckux ypasuenutl (CJIAY).
2.1. Beruucnenue oOpaTHBIX MaTpHIl U YMHOXKEHHE MaTpHIl Ha si3bike MATLAB.
— Ocobennoctu oneparuii ¢ Matpuniamu B cpene MATLAB .
— AnropuTMBI 00paIIeHNsT MATPHIL, UCTIOJIb30BaHUE PeIaTels inv
— IIpeobpazoBaHue YMCIOBOTO W CHMBOJBHOTO TPEJCTABICHUs TMEPEeMEHHBIX strcat, int2str,
num?2str;
— Onmnpenenenne UIMHBI, MHUHUMYMa, MAaKCUMyMa M CpEJHEr0 3HAaY€HUs MaccuBa C
ucrnonb3oBanueM GpyHkiui length, min, max, mean,
— CoptupoBKa MaccuBa sort;
2.2. Pemrenue cucreM JIMHEHHBIX anreOpamueckux ypaBHenmii (CJIAY) merogom ["aycca
U METOJIOM MPOCTHIX UTepaluii; npumeHeHue pemarteneit (solvers) MATLAB st ux peanuzanuu
Ha KOMIbIOTEPAX .
— Onpenenenrne COBMECTHOCTH W eAuMHCTBEHHOCTH pewieHuss CJIAY (BpluucieHue paHra
Matpuubi(rank) u onpenenurens (det) ;
— Auroputmsl pemenus CJIAY — merton 'aycca, meTon npocToit utepanuu
— Pemenne CJIAY cpeacrBamu MATLAB - linsolve
2.3. O0yCJIOBIEHHOCTh CHCTEMbI JIMHEHHBIX anreOpandeckux ypaBHeHuil (CJIAY) u
YHUCIIO 00YCIOBIEHHOCTH.
— BsnIBox pacueTHbIX cooTHOLIEHUH Yncna o0yciosiaeHHoctu CJIAY
—  O@ynxius MATLAB nans Beruncinenus yncia 00ycioBI€HHOCTH - cond;
Paszoen 3. Obpabomka pe3yrbmamos uzmepenuss 00HOU eeauuunsl. llpubnudsicenue
@yHKYUU ¢ OOHOU He3A8UCUMOL NePEMEHHOU.
3.1. Onpenenenne kputepusi CThIOAEHTA U OLIEHKA BEJIMYMHBI JJOBEPUTEILHOTO MHTEpBaia
JUIL OHOM U3MEPSIEMON BEJIIMYHUHBI.
— XapakTepUCcTHUKa CTATUCTHYECKUX METOJ0B 00paOOTKU U3MEPEHHsI OTHOM BETHMYUHBI;
—  Ommbku n3MepeHuii (cayyaitHple, CHCTEMaTHIECKUE, TPyObIe);
— Meroauka oTOpakoBKH rpyObIX U3MEPEHUM, Ucoab30BaHue U — KpUTepus;
— ToueuHble OIEHKH pE3yJNbTATOB W3MEPEHUH, HMX (UINYECKUH CMBICT W paCUETHHIC
COOTHOIIECHUS;
— JloBepurenbHblii uHTEpBan. Vcnonbs3oBanue kpurepuss CThIOAEHTA AJisl OLICHKU BEJTUYUHBI
JIOBEPUTEIIBHOIO UHTEPBAJIa A1 OJHOW U3MEPSEMOMN BEITMYHUHBI
3.2. Meronpl anmpoKCUMalMM 3aBUCHUMOCTEN € OJHOI HE3aBUCUMOW IEPEMEHHOW U
npumeHenue pemareneit (solvers) MATLAB st ux peanm3aiuy Ha KOMITBIOTEPaX.
— Hcrnonp3zoBanue wMeroma HaumMmeHblmx kBaaparoB (MHK) mns  pemenus 3amadm
anmnpoKCUMAaIUH;
— Tlom6op koddpdunmento mo MHK mnpu mocTpoeHUM MOJIMHOMHAIBHON 3aBHCHMOCTH C
ucrnonb3zoBanueM pematenss MATLAB- polyfit,
— Brruucnenue 3naueHus moMHOMA ¢ Uctonb3oBanueM peratesnst MATLAB - polyval
3.3. Meronpl MHTEpHOJSALMM 3aBUCUMOCTEH C OJHOM HE3aBUCUMOW NEPEMEHHON H
npuMmeHnenue pemarteneit (solvers) MATLAB s ux peanuzanun.Ha KOMIBIOTEpPax
— IlocTanoBka 3aga4y UHTEPIIOISIIIMN, KOHEUHbBIE U PA3CICHHBIE PA3HOCTH ;
— Ilommuaowmsl Jlarpanxka nu MHOrowieHsl Herorona
— OreHka NOTPeUTHOCTH UHTEPIOIALUOHHBIX (POpMyTT
— MHcnonw3oBanue ¢pynkunuit MATLAB (interpl, linear, spline, nearest);
Paszoen 4. Boluucnenue unmezpanog ¢ 00HOU NepemMeHHOl YUCTeHHbIMU MemoOaMU.
4.1. Meroapl NpSAMOYTOJBHUKOB Il BBIYHUCIEHHUS OIPEIEICHHBIX HHTErPalioB U MX
MOTPEUTHOCTH



— IloctanoBka 3ajayu, BBIBOJ PACUYETHBIX COOTHOIICHWMH. CpaBHEHHME METOJOB ‘BIepen’,
‘Ha3ana’, ‘mo cpeaHeMy’, rpaduueckas WIUTFOCTPALUS;
— MHcnonw3oBanue ¢pynkunit MATLAB - sum, mean;
4.2. Metox Tpamenuii a7 BBIUMCICHHS OIpPENEICHHBIX HMHTErPajoB M TMPUMEHEHHE
pematens (solvers) MATLAB s ero peanusanuy Ha KOMITBIOTEPAx
— BeiBox pacueTHsIx cooTHomeHuit Mcnons3oBanue pemarens MATLAB - trapz;
4.3. Metox CumriicoHa Ui BBIUMCICHHS OMPEICIIEHHBIX HMHTETPajioB U TMPUMEHEHHE
pematens (solvers) MATLAB s ero peannsanuy Ha KOMITBIOTEPAx
— Hcnonp3oBaHue HMHTEPHOISLUOHHOTO MHOIOWIEHAa BTOPOTO MOpsiAKa ISl BBIYUCIICHUS
uHTerpana. BeIBOJI pacueTHBIX COOTHOIICHUH.
— HWcnons3oBanue pemrarens MATLAB - quad.
Paszoen 5. Pewenue HenuHelunvblxX ypasHeHUl YUCTEHHBIMU MEeMOOAMU.
5.1. Meton peneHust OTpe3ka IONOJaM JUIsl PEUIEHMs] HEIMHEMHOIO YpaBHEHUS U
npumeHenue pemarens (solvers) MATLAB st ero peanmzaiuy Ha KOMITBIOTEpax
— BreIBog pacueTHBIX COOTHONIEHUH ./[OCTOMHCTBA M HEJOCTATKU METOA
— MHcnons3oBanue pemarenss MATLAB
5.2. Meton KacaTeNbHBIX MJs pEUICHHWs] HEIMHEWHOIO YpaBHEHMS U IPUMEHEHUE
pematens (solvers) MATLAB nns ero peanu3anuu Ha KOMIbIOTEpaxX
— BpIBOJ pacyeTHBIX COOTHOIIEHHUH ./J0OCTOMHCTBA U HETOCTATKU METO/A,;
— MHcnonw3oBanue pemarens MATLAB - fzero
Pa3zoen 6. Pewenue cucmem HeIuHEUHbIX YPAGHEHUU YUCTEHHBIMU MEMOOAMU.
6.1. Meron Herotona-Padcona n npumenenue pematens (solvers) MATLAB ans ero
peanusaluu Ha KOMIbIOTEpax
— BBIBOJ pacyeTHBIX COOTHOLIEHHI;
— MHcnonw3oBanue ¢pynkuuii solve, diff, subs
6.2. Meron mpocThIX uTepanuii U npumeHenue pemarens (solvers) MATLAB mnst ero
peanusanuu Ha KOMIbIOTEpax.
— BBIBOJ pacyeTHBIX COOTHOLIEHHI;
— MHcnonwzoBanue pynkiuit simplify, collect, pretty
Paszoen 7. Pewenue 3a0au 00HomepHot onmumMu3ayuy YUCIeHHbIMU MEeMOOaMU.
Metoapl OTHOMEPHON ONTUMH3ANMU U TTpuMeHeHue pemareneit (solvers) MATLAB mis
UX peajn3alliy Ha KOMIIbIOTEPAX.
— AJIropuTMBI METOZIOB JIEJIEHUSI OTPE3Ka IOIO0JIaM, JEJIEHUSI HA TPU PaBHBIE YAaCTH U 30JI0TOIO
ceueHusl, peanusanus B cpeae MATLAB.
— MHcnonw3zoBanue Gpynkiuii fminbnd; cpaBHeHHE METOI0B
Pasoen 8. Pewenue 3a0au MHO2OMEPHOU ONMUMUAYUU YUCTIEHHBIMU MEMOOAMU.
MeTo151 MHOTOMEPHOI ONTHUMH3AINH U IpuMeHeHue pemiareneil (solvers) MATLAB s
UX peajn3aliy Ha KOMIIbIOTEPAX.
— AJropuTMBl TpaJMEHTHBIX W O€3rpaJueHTHBIX METOJOB IIOMCKa JKCTpeMyMma. MeTossl
CIIy4aifHOTO TIOUCKA. ATOPUTMBI UX peaTn3alus
— Hcnonw3oBanue pemrareneit fminsearch, linprog, fmincon;
Pa3zoen 9. Pewenue oughghepenyuanvHulx ypasneHutl YUCieHHbIMU MemoOaMU.
Metons! pemienust nuddepeHuanbHbpIX ypaBHEHUN U IPUMEHEHHEe peraTeneit (solvers)
MATLAB i ux peanv3anuy Ha KOMIIBIOTEPAX.
— Ilocranorka 3agaun Komu. Meton Ditnepa, meton Pynre-Kyrra; Onienka morpemnrHocTu.
— Pemenue «kpaeBoi 3amaun». MeTol KOHEUHBIX PA3HOCTEH, METO « MpUCTpesKny. OleHKa
MOTPEIIHOCTH
— HWcnonw3oBanue pemareneit dsolve, diff
3axnouenue.
3aKJIIOUNTENbHAS YACTh 110 IOJBEJEHUIO UTOIOB Kypca.



4. O0beM y4eOHO#H TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI

SAMHULIAX yacax
OO0mas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
JlaboparopHsie 3ansTH (J1ab) 0,89 32
CamocrositesqbHas padora (CP): 2,11 75,8
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,11 75,8
3auem: 0,006 0,2
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,006 0,2

Buj koHTpOJIS: 3auer
N B 3auernsix | B acTtpoHOM.
Bunpl yueOHoi paboThI

SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 24
JlaboparopHsie 3ansTHs (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,11 56,85
KonTakTHas camocTosiTenbHas paboTa — —
CamMoCTOsITEIbHOE U3YUYEHHUE Pa3/IeSIOB JUCIIUILIMHBI 2,11 56,85
3auem: 0,006 0,15
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTAIUs 0,006 0,15

Buja kontpoJs: 3auer

AHHOTAIUSA padoUeil MPOrpaMMbl AU CHUIIIMHBI
«/lucKpeTHasi MATEeMATHKA B TEXHOJOTHU OCHOBHOTO OPTaHUYECKOT0
U Heprexumuyeckoro cunte3a» (b1.B./1B.01.02)

1. Heap aucuumiImHbl — GOPMHUPOBAHUE y CTYACHTOB CHCTEMBbl OCHOBHBIX TMOHSATHH,

HCIIOJIB3YCMbBIX IJI IMMOCTPOCHUS BaXXHEHIINX MaTeMaTUYECKUX MO,Z[GJ'IGI\/‘I, Hn MAaTCMaTH4YCCKUX
MCTOOOB JJId OIMMCAHUSA PA3JIMYHBIX IMIPOLCCCOB.

2.B pe3yabTrare u3y4YeHHMs JUCHMIUIMHBI OOy4YalIIMiCA MO Mporpamme

6aKaJ1aBpnaTa JOJKECH

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:
CIOCOOHOCTBIO MPOBOJIUTH AHATIU3 CHIPhS, MATEPHUATIOB U TOTOBOM MPOIYKIUHU, OCYIIECTBISTh
OIICHKY pe3yJsibTaToB aHanu3a (I1K-10);
CIIOCOOHOCTBIO TUIAHUPOBATH W TMPOBOJIUTH (PU3NICCKUE M XHUMHUYCCKHE DKCICPUMEHTHI,
MPOBOANTH 00PabOTKY MX pe3ylbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUTIOTE3BI U
YCTaHABJIMBATH TPAHUIIBI UX MPUMEHCHHSI, IPUMEHSATh METOABl MATEMaTHICCKOTO aHAJIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTanbHOoro uccienoBanus (I1IK-16).
Snamo:
OCHOBHBIC TTOHSITHS U METOJIbI JTUCKPETHON MaTeMaTHUKH, MATEMAaTHICCKUX METOJIOB PEIIICHHUS
npodeccroHANBHBIX 3a1a4.
Ymemn:
MIPUMEHATh MaTEeMAaTHYECKUE METO/IBI TIPH PEIICHUU TUIOBBIX TPO(PECCHOHANIBHBIX 3a1a4.
Bnaoemy:
METOJIaMH TIOCTPOCHHUS MAaTEeMaTHYEeCKOW MOJETH THIOBBIX MPO(ecCHOHANBHBIX 3a1ad |
COJIepXKaTEIHbHOU UHTEPITPETAIINH TIOJYICHHBIX PE3yJIbTaTOB.
3. Kparkoe comepxxanue Q11 CHUILITHHbBI
Pasoen 1. Beeoenue.
Pone  muckperHOU pa3paboTke u XUMHUKO-

MAaTCMaTuKu IMpu OKCILTyaTalluun



TEXHOJIOTMYECKHUX CHUCTEM.

Pa3zoen 2. Dnemenmol meopuu MHOJCECME U ancebpauieckue cmpyKmypol.

BBenenne B TUCKpETHYIO MaTeMaTuKy. Posib JUCKpeTHON MaTeMaTHKH MpH pa3paboTke U
9KCIUTyaTalluy XUMUKO-TEXHOJIOTHYECKUX CcTeM. MHOXKeCTBa, OTHOLIEHUS U QyHKIMY. 3aiaHue
MHOXECTB U OCYILECTBIICHHE onepaiuii Haa HuMHu. CriocoOsl 3aanus. Onepanuu o0beIMHEHNS,
[IEPECEUYCHMs], PA3HOCTH, JAOINOJHEHUS M [EKapTOBa IPOU3BENCHUA. AKCHOMATHKA TEOPHUHU
MHOXecTB. Anredpa Kantopa. Munumusanus npeacTaBieHnii MHOXKECTB. J{uarpammbl Ditnepa-
Benna. bunapubie otHomenus. CriocoObl 3a1aHust OMHAPHBIX OTHOIIEHUH. CBOMCTBA OMHAPHBIX
oTHoweHUH. Pa3ouenus. OTHOIICHUSI SKBUBAJICHTHOCTH U mopsaaka. [IpencraBieHne n-apHbIX
OTHOIIIEHWH OWHapHBIMH. Anrebpa oTHommeHu. OyHKIUU. HBEKIHS, CIOPHEKIUS U OMCKITHS.
Anrebpanueckue cTpykTypsl. [Tomyrpynmel. Monouast. ['pynmel. [loarpynmsl. [{uknnueckue
rpynnel. I'pynnel nogcraHoBok. M3omopdusm rpynm. CMekHble KIacchl HO HOATPYIIIE.
Hopmanenueie nenurenu. @axrop-rpynmnsl. Kosibia: onpenenenus, cBoicTBa, npumepsl. [loms.

Paszoen 3. Dnemenmuolt meopuu epagos.

I'padpl. 3amanme u xapakrepuctuku rpadoB. Buasl rpados. Ioarpadsl. Matpurist
CMEXHOCTH U MHIIMACHTHOCTU. Ctenenu BepmnH. Mapmipytel Llenu. [{uknsl. PacctosiHue mexmny
BepmmHaMu. Jluametrp u paauyc rpada. YHapHele W OWHapHBIE OIEpaluu Haj rpadamiu.
Hononuenue rpada. Ynmanenue u aoOaBiieHHWE BEPIIMH. YaaleHWe W joOaBiieHue pedep.
Otoxnectsienue BepnH. Pacmernnenue BepumH. O0benunenue rpados. [lepeceuenue rpagos.
Kommonentsl  cBsizsHOCTH. MocTthl. Bepmmnaaas wu  pebepHas cBsS3HOCTh. (CBSI3HOCTH
OPUEHTUPOBAHHBIX T'padOB. AJTOPUTM BBIUMCICHUS CBSI3HOCTH. BHYTpeHHsSI yCTOHYHMBOCTb.
Bepmmanoe uncno He3aBUCUMOCTH. PebepHoe 4rciio He3aBUCUMOCTH. BepimmHaHuoe u pedepHoe
nokpeiTue Tpada. BHemHss ycroiumBocTh. BepmmHHOe 1 pebepHOE YHCIO BHEUIHEH
yCTOMYMBOCTH. [{MKIIBI M pa3pe3bl. DWIEPOBBI HUKIbI. ['aMUIbTOHOBBI LMKJIBI. [1n1aHapHOCTE U
yknajka rpagos. ['panu mnockoro rpaga. Packpacka rpagos. Xpomatuueckoe yucio. ['umnoresa
yeTblpex Kpacok. JlepeBbs. Onpenenenus. CpoiictBa. Teopema Kanu. dynnamenranbHas cuctema
ukia0B. OCTOB HaMMEHBIIETO Beca. YIOpsAJOUYEHHBIE NepeBbsi. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM IIOUCKA B JIEPEBE COPTUPOBKHU.

Pazoen 4. Bynesvt pynxyuu.

Anrebpa noruku. byness! pynkumu. CriocoOsr 3amanusi. bByneBbl pyHKIIUN OQHOM U IBYX
HepeMEHHBIX U UX cBoicTBa. PopMyiibl OyieBoit anreopbl. OCHOBHBIE 3aKOHBI OYyJIeBOM anreOpsl.
OkBHUBaNEHTHOCTH (hopmyi. [lpuHmmn aBoicTBeHHOCTH. COBEpIICHHBIC IU3BIOHKTHBHBIC U
COBEpILEHHbIE KOHBIOHKTUBHBIE HOpMasibHble (OpMBL. CHCTEMBI 3JIEMEHTApHBIX OYJIEeBBIX
¢yHkunii. OYHKIMOHATIBHO TIOJNHBIE CHUCTEMBI JIEMEHTApHBIX OyneBbIX (QyHKuui. [Tpumepst
(YHKLIMOHAJIBHO TMOJHBIX 0a3ucoB. Baxkuelmme 3aMkHyThle Kiaccel. Teopema o
(GyHKIMOHATBHON ToNMHOTE. MuHUMU3aMs OyneBbiX (QyHKuuil. CokpalieHHasi, TYIMUKOBas U
mMuHuMaibHasg ¢opmbl. Kapter KaprHo. Merton coueranus wunuexkcoB u meron KyaiiHa.
Munumuzanus KOHBIOHKTUBHBIX HOpMajbHBIX (opM. OO030p NpUIOKEHUH IUCKPETHOU
maTteMaTuku. PazpaboTka 3¢(peKTHBHOIO MaTeMaTHYECKOT0, MPOrPaMMHOI0, HH()OPMAITHOHHOT'O
Y TEXHUYECKOT0 00eCcTeyeH sI HA OCHOBE METOJIOB IUCKPETHOW MaTEMaTHKHU.

Pa3zoen 5. Hcuucnenue svickazvleanuii.

BBenenue B MareMaTuueckyro JOruky. KpaTkue cBeneHus: U3 UCTOpUM MaTeMAaTUYECKOM
Joruku. Ponab MaremMaTWdyecKoM JIOTMKM TMpH  pa3paboTKe M HKCIUTyaTalMd XHMHUKO-
TEXHOJIOTMYeCKUX cucteM. dopMaibHble akcuoMaTHueckue cucteMbl. CHMBOJIBI, BbIPAXKEHMUS,
dopmybl, akcuombl. [IpaBuiio BbIBOa, HEOCPEACTBEHHOE CIIEICTBHE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHUM. Jlornueckuit BeiBoJ. Axcuomel. [IpaBuno modus ponens. Teopema aenykuuu u
npaswio  cuwuiorusma. [lomHota ¥ HempoTMBOpEYMBOCTH. HeE3aBUCHMOCTH — aKCHOM.
Pazpemmmocts Teopuun. Jpyrue akcuomaruzauuu. [IpoBepka BBIBOIMMOCTH € MOMOUIBIO
UCTUHHOCTHBIX Tabmun. CekBeHuuu ['eHuena. Monens mupoB Kpunke. Meron pesomronuii
Pob6uncona. Meron knay3 Bonra. O0paThbiii MeTo MacnoBa (61aronpusiTHeIX HA0OpOB).

Pasoen 6. Hcuucnenue npeouxamoe u neuemxas 102uxa.

Jloruka mpeauKaToB. ABTOMATH3allUsl JIOTHYECKOTO BbIBoAA. [lepeMeHHble, (QyHKIHH,



TEPMBbI, TpeIuKaThl, KBAHTOPHI, (opMynbl. OO6macth neiicTBus kBaHTOpa. CBOOOAHBIE H
CBsI3aHHbIE NepeMeHHble. VIHTepnpeTauy, paBHOCHIBHOCTh. Pacro3HaBanue 00111€3HAYUMOCTH.
[Ipobnema pa3pemuMoCTH. AKCHOMBI M TpaBWJIa BBIBOJA MCUYUCICHHS INpeIuKaToB. Teopema
Jenykuuy. HenmpoTHBOpEeYMBOCTP M TOJHOTA. BpIHECEHHME KBAHTOPOB M MPEJBAPEHHAs
HopManbHast popma. CKyJIeMOBCKHE CTaHAApPTHBIE POpMBI. IpOPaHOBCKUI YHUBEPCYM U TEOpeMa
Opbpana. [TogcranoBka u yHudukamus. Metoa pe3ontonuid U ero nojaHota. CTpareruu MeToa
pesomonmii. JIu3bproHkThl XopHa. [IpmHnmn normdyeckoro mnporpammupoBanus. Hederkue
MHOXkecTBa. Heuerkas noruka. IlosBneHune u cyth HeueTkocTu. Popmannszanuss HEUETKOCTH.
@yHKIMS NpUHAUIEKHOCTU. JIMHrBUCTHMUYEcKass mnepeMeHHas. Omnepalnuu HajJ HEUYETKUMU
MHOkecTBaMu. Hederkass apudmernka. Meronasr aedassudpuxanuu. Hederkue oTHOIICHUS.
CrangaptHele HeueTkue jorumdeckue omnepanuu. Heuetkuil BbiBoa. CTENEHHM HCTUHHOCTU U
CTENEeHU yBepEeHHOCTH. HedueTknil aHaaor MeTo1a pe30JIF0IHM.

Pazoen 7. Koneunvie agmomamol, mawunwvl Totopunea-Ilocma, cioxncHocms 8b14ucieHull.

DnemMeHTHl TeopuH aBTOMaToB. [loHATHE aBTOMAaTHOTO MpeoOpazoBaHus MH(GOPMALIUU U
KOHeyHoro aBToMaTa. CriocoObl 3a1aHus aBToMaToB. ABToMathl Munu u Mypa. [IporpamMmmHas u
arnmapaTHasl peaju3anys aBTOMaToB. DKBUBAJECHTHOCTh U MUHUMU3AIMSA aBTOMATOB. MalivHbI
Toropunra-Ilocta. @opmanuzanusi MOHATUS ANTOPUTMA U (popManbHbIE MOAETH AJTOPUTMOB.
Mammuna TeropuHra: onpeneneHus, CBOMCTBa, rpadnl nepexono. MammHa [locra. IIporpammsr
s mamuH.  [Ipobrmema  pacmosnaBanus. IIpobrema  OCTaHOBKH.  ANTOPUTMHUYECKH
Hepaspemumbie TpoosieMbl. CII0XKHOCTh alIrOPUTMOB. Mepbl CIOKHOCTH. BpemenHas u
€MKOCTHasl CJIOKHOCTb. ACHUMITOTHUYECKAs CIIOKHOCTb, IMOPAJOK CIIO)KHOCTH, CJIOXHOCTh B
CpelHeM M B Xyauiem ciydae. TpyaHopaspemmmele 3anaun. HenerepMuHHpOBaHHAs MalllWHA
Toropunra. Knacest P u NP. NP-nonnsle 3agaun. NP-nonHOTa po01eMbl BBITOTHUMOCTH (GOPMYIT
JIOTUKW BbICKa3biBaHUW. OO030p MNPUIOKEHWH MaTeMaTHdecKod JIOTWKW. HampaBneHus
UCIIOJIb30BAaHUS anmapaTa MaTeMaTHYECKOW JIOTMKM B 3a/adax MPaKTHYECKOW HH(OPMATHKH.
Crnemuduranmus ©u  BepudUKamus  MPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHYECKOE
MpOrpaMMHUPOBaHKE, TOCTPOSHUE OHTOJIOTUM, I3BIKU OOIICHHSI UHTEJNIEKTYaIbHBIX areHTOB.

4. O0beM yueOHOH TUCIHIJIMHBI

. B 3auerHbIX B akanmem.
Bunet yueOHOI paboTh

eIMHULIAX yacax
OO0mas TPy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 0,89 32
Jlaboparopusie 3ansTus (J1ad) 0,89 32
CamocrositeabHas padora (CP): 2,11 75,8
KoHnTtakTHasi camocTosiTesbHasi pabota — —
CamocTosiTeIbHOE U3YUECHHUE Pa3/IeTIOB AUCIUILIMHbI 2,11 75,8
3auem: 0,006 0,2
KonTakTHas paboTa — MpOMEKyTOUHASI ATTECTAIIHS 0,006 0,2

Bunx koHTpOJIS: 3ader

. B 3ayetneix | B actpoHOM.
Bunpl yaeGHO# paboThI

CAMHUIIAX yacax
OO0mas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 0,89 24
Jlaboparopusie 3ansaTus (JIad) 0,89 24
CamocrositesqbHas padora (CP): 2,11 56,85
KoHntakTHasi camocTosiTenbHast pabota — —
CamMOCTOsITeIbHOE U3YUYECHHUE Pa3/IeSIOB TUCIUILIMHBI 2,11 56,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYyTOUHASI ATTECTAIHS 0,006 0,15

Bua konTpos: 3auer




AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«JlonmoJIHUTEIbHBbIE TJIaBbl (PM3UKHU B TEXHOJIOTMHA OCHOBHOI'0 OPraHUYeCKOro
U Heprexumudeckoro cunresa» (b1.B./1B.02.01)

1. Heap AuCUMIUIMHBI — TIpUOOpETEHHE CTYJCHTAaMHU 3HAHUN 1O OCHOBHBIM pa3jeiaM
(GU3MKY U YMEHHIO PUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2.B pesyabrare u3y4YeHHUs JAUCHUIUIMHBI O0y4YalUIMiicd 1O MNporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadamse cnepyrommmu npodeccuonanbubivu (I1K) komneTeHnusamu:

— CIIOCOOHOCTBIO IUIAHUPOBATh M IPOBOAUTH (PU3MUYECKHE W XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY MX pe3ybTaTOB M OIICHUBATH MOTPEIIHOCTH, BbIIBUTaTh TUIIOTE3bI U
YCTaHABJIMBATh IPAHUIIBI UX TPUMEHEHUS, IPUMEHITh METObl MATEMAaTUYECKOT'0 aHATN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCTIEpUMEHTaIbHOTO nccienoBanus (ITK-16).

— TOTOBHOCTBHIO HCIOJB30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOpUH [UIS pelleHus
BO3HHUKAIOMINX (PU3UUECKUX 3a/1a4, CAMOCTOATEIBHOTO MPHOOpETeHNsT (PU3NIECKUX 3HAHHIA,
JUIS TIOHUMaHUsl MPUHIUIIOB padO0Thl TPUOOPOB U YCTPOMCTB, B TOM YHCIIE€ BBIXOJSIIMX 3a
IIpeiebl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (IIK-19).

3namy:

— (¢usnyeckue OCHOBBI MEXaHUKH, GU3UKH KOJeOaHUN U BOJIH, SJIEKTPUUECTBA U MAarHeTU3Ma,
AJIEKTPOAMHAMUKH, CTATHCTUIECKON (PH3UKHU U TEPMOTMHAMHUKH, KBaHTOBOH (pH3HKH;

— cMbicT  (yHIaMEHTalIbHBIX (U3WYECKUX 3aKOHOB, NPHUHLMIIOB U IOCTYJAaTOB; UX
(GOpMyIHUPOBKYU U TPAHULIBI TPUMEHUMOCTH;

— CBSI3b HIMPOKOTO Kpyra (U3HYECKUX SBICHUH ¢ (yHAAMEHTaJIbHBIMU MPUHIUIAMU H
3aKOHaMH¥ (DU3HKH;

— OCHOBHBIC METOJIbI PEIICHHS 33124 110 ONMCAHHUIO (PH3UUECKUX SBIICHHIT; METOIBI 00pabOTKH
Pe3yIbTaTOB (PU3MUECKOT0 HIKCICPUMEHTA.

Ymemo:

— TPUMEHATh TEOPETHUECKHE 3HAHMUS U HKCIEPUMEHTAJbHbIE METOJIbl MCCIEAOBaHUS MpPU
peneHnH nmpoecCHOHATBHBIX 331a4;

— TPOBOJAUTH PACYETHI, OCYLIECTBIATh aHAJIM3 U HA OCHOBE 3TOrO JieNaTh OOOCHOBaHHBIC
BBIBO/IbI;

— aHaAJM3HUPOBATh pPE3yJbTaThl HAONIONEHUN U SKCIEPUMEHTOB C MPUMEHEHHUEM OCHOBHBIX
3aKOHOB ¥ MPUHIIUIIOB (PU3UKHU;

— OIpeAeNnsaTh XapakTep (QU3MYECKUX MPOIECCOB IO KOMIUIEKCY AKCIEPUMEHTAIbHOU
nH(pOpPMaIIUY TIPU TOMOIIH TPaPUKOB, TAOIHIl U YpaBHEHU;

— TPEACTaBIATh OOpPabOTaHHYIO JKCHEPUMEHTATbHYI0O U TEOPETHYECKYI0 HWH(GOpMalUI0 B
YCTHOM U MUCbMEHHOM (popMe, B TOM YHCIIE C UCIIOIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUM.

Bnaoemy:

— HaBbIKaMH pabOTHI C MHUPOKUM KPYroM (PHU3NUECKUX MPUOOPOB U 000PYAOBAHHS,

— HaBbIKaMH 00OCHOBAHHS CBOUX CYXJICHUU U BbIOOpA METO/Ia UCCIIEOBAHUS;

— cnocobaMy MOKCKa U aHaIKM3a HAyYHO-TEXHUYECKOM JTUTepaTyphl.

3. Kparkoe comepxxanue Q1M CHUILTAHbBI

Paszoen 1. Dnemenmol K6aHMOBOU CIMAMUCTNUKU.

1.1. DneMeHTBl KBaHTOBOII cTaTUCTHKU. KBaHTOBasg cuUcTEMa M3 OJUMHAKOBBLIX YACTHUII.
[IpyHIMIT TOXAECTBEHHOCTH OJWHAKOBBIX YacTHll. CHMMETpUUYHbIE M HECUMMETPUYHbBIC
BOJIHOBBIEC (DYHKITHH, OTTMCBHIBAIOLINE COCTOSIHUS TOXKAECTBEHHBIX MUKPOYACTHII.

1.2. bo3ons! u hepmuonsl. [Ipunnumn [Taynu. KBaHTOBBIE CTATUCTHYECKHE pACTIPECTICHIS
boze-Oiinmreitna u @epmu- {upaxa. Belposk1eHHBIN 3JIEKTPOHHBIN a3 B KpUcTaiax (METasuIbl).

Paszoen 2. Memannvl, Ousnekmpuxu u noIynpo8oOOHUKY ¢ MOYKU 3PEHUs 30HHOL MeopUl.

2.1. OHepreTuueckue 30HBL: cTaTucTUKa Pepmu-/lupaka, sHepruss PepMu. JIEKTPOH B
MEPUOIUYECKOM TToJIe KprcTaiia: 3¢ (HEKTUBHAS Macca dJIeKTPOHa.



Pasoen 3. Dnemenmul pusuxu meépoozo mena.

3.1. ®uzuka tBEpHOoro Tena (PTT): ompenenenue, CBSI3b ¢ APYTUMHU JAUCIUIUIMHAMM,
00BEKTHI U3Y4EHUs, KPYT pemaemMbIX 3ajad. CBs3b ¢ KpucTamiorpadueil, KpuctanaoGu3ukon u

KPHUCTAJUIOXUMHUEH.

3.2. KonnencupoBanHoe cocrostHue. llogxon k omnumcanuio TBEpABIX Ten. CTpykTypa

KpucTtayioB. CuMMeTpus U pU3nUecKre CBONCTBA KPUCTAJUIOB.

3.3. Tumbl KpUCTAJUIMYECKUX CTPYKTyp (0oOmiast xapaktepucTtuka). [II0THBIE YyHaKOBKH:
KyOndeckas M rekcaroHajibHas (Ha KaueCTBEHHOM YpoBHe). [IoHsTHE O CBEpXNpPOBOAMMOCTHU

(KBaHTOBBIE TIPEICTABJICHUS HA KAYECTBEHHOM YPOBHE).
4. O0beM yueOHOH TUCUUIJIMHBI

. B 3auerHbIxX B akanmem.
Bunsr yueOHoi paboTh

eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh JMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 3 108
KonrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1 32
Jlexmuu (JIek) 0,44 16
[Tpaktnueckue 3austus (I13) 0,44 16
CamocrositesqbHas padora (CP): 1,11 40
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 1,11 40
JK3aMeH 36
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,4
[ToAroToBKa K 3K3aMeHY 35,6

Bujx koHTpOJIS: JK3aMeH

Buner yueGHOi paboTh

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
OO0mas TPyA0€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1 24
Jlexmuu (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesqbHas: padora (CP): 1,11 30
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITEIbHOE U3YUYEHHUE Pa3/IeSIOB JUCIIUILIMHBI 1,11 30
JK3aMeH 27
KoHTtakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 1 0,3
[ToAroToBKa K 3K3aMeHY 26,7

Bujx koHTpOJIS: JK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«SnepHasi pu3MKa B TEXHOJOTHN OCHOBHOI0 OPraHUYeCKOr0
U HepTexumudeckoro cunresa» (b1.B./1B.02.02)

1. Henap AuCUMIUIMHBI — TpUOOpETEHHE CTYJCHTAaMHU 3HAHUN 1O OCHOBHBIM pa3jeiam
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCLUIUIMHAX.
2.B pesyabrare u3yYeHHs JAUCHHUILVIMHBI O00y4YaroUIuiics

0akaJjiaBpUaTa J0JIKeH:

Obnadams cnepyrommmu npodeccronanbubivu (I1K) komneTeHnusamu:

Mo mporpamMme

- CHOCOGHOCTLIO IUIaHUPOBATh W HNPOBOJUTH (bI/I3I/I‘-IeCKI/I€ U XUMHYCCKUC OSKCIICPUMCHTHI,
MPOBOAUTH 00pabOTKY MX pe3ybTaTOB M OIICHUBATH MOTPEIIHOCTH, BbIIBUTaTh TUIIOTE3bI U
YCTaHaBJIMBATh I'PaHULIBI UX TPUMCHCHUSA, IPUMCHATH MCTOABI MATEMATUYCCKOTO aHAJIN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO U dKCTIEpUMEeHTaIbHOTO nccienoBanus (ITK-16).

— TOTOBHOCTBHIO HCIOJB30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOpUH Ui pelleHus



BO3HHUKAIOMINUX (PU3UUECKUX 3a/1a4, CAMOCTOATEIBHOTO MPHOOpETeHUsT (PU3NIECKUX 3HAHHIA,
JUI TIOHUMaHUsl MPUHIUIIOB padOThl TPUOOPOB U YCTPOMCTB, B TOM YHCIIE€ BBIXOJSIIMX 3a
IIpeiebl KOMIETEHTHOCTH KOHKpeTHOro HanpasieHus (IIK-19).

3namo:

— (¢usnyecKkue OCHOBBI KBAHTOBOI CTAaTUCTHKHU (MCXOJHBIE «0a30BbIe» MOJOKEHHUS, OCHOBHBIE
KBaHTOBBIE CTATUCTUUECKHUE pacIIpEe/ICHuU);

— 3JIEMEHTHI 30HHOM TEOPUU IMpPHU TPAKTOBKE PA3IMYHBIX CBOMCTB METAJUIOB, TUAJIEKTPUKOB U
MOJIYTIPOBOIHUKOB;

— 0a3zoBble (uU3MYECKHWE TOHIATHSA O KBAHTOBBIX TEOPHUSAX TEIUIOEMKOCTH (HA TMpUMEpe
KPUCTAJTINYECKUX TEI);

— D2JeMeHThl (U3MKH TBEPAOro Tena (UCXOAHBIE MOHATHS O KpuUcTauiorpaguu, TUIaxX
KPUCTAINIMYECKUX  CTPYKTYp; CBEIEHHUS O SBJICHMM W  KBAaHTOBOW  TPaKTOBKE
CBEPXIIPOBOAMMOCTH).

Ymemey:

— TPUMEHATh  HCXOIHBIE  ¢u3nyeckue  (TEOpeTHUeCKHe) 3HAHHUA TpU  PEIICHUU
poQeCCHOHANBHBIX 3a]1aY;

— TPOBOJUTH OLICHOYHBIE PACUYETHI M OCYIIECTBIATh (HAa KaueCTBEHHOM YPOBHE) aHAJIU3,
HaO0JIIOIaEMBIX SIBIICHUIA.

Braoemp:

— HaBblKaMH OOOCHOBaHHUS CBOMX CYXJEHUH, 4YTO CHOCOOCTBYET NPaBHJIBHOMY BBIOOPY
METOJIMKH ITPOBOAMMOIO CTYIEHTOM HUCCIIEI0BAHUS.

3. KpaTtkoe cogep:xanue TUCUMILIHHBI

Pazoen 1. MECTO U 3HAYEHUE SAJEPHOH ®U3UKHU.

[Ipenmer AD. Mecto u 3Hauenue AP B COBPEMEHHOM €CTE€CTBO3HAHMHU. OCHOBHBIE
3ajayd, mporpamMma U CTpykTypa Kypca. OcHOBHble »JTanbl pa3Butus AD. Bugsl
byHIaMEHTANBHBIX B3aUMOJEHCTBUA. MacmTaObl M eAUHUIBI W3MEPEHHH (DU3NIECKUX
aucuuruinH. OcoOeHHOCTH (PU3HUYECKUX SBICHUN B MUKPOMHUPE.

Paszoen 2. CTATUYECKHUE CBOHCTBA ATOMHbIX AJEP.

OCHOBHBIE CTaTUUECKHUE CBOMCTBA SAEP: MaCCOBOE UUCIIO, JIEKTPUUECKUN 3aps]l, COCTaB,
pasmepbl, SHEPrus CBS3M, CIOUH, MOMEHT KOJIMYECTBA JBWKEHUS, MArHUTHBII MOMEHT,
KBaApynoJibHbI MOMeHT. CBoicTBa snepHbIX cuia. OCHOBBI TEOpUHU SIAEPHBIX cuil. Moxenu
aTOMHBIX sanaep. Paznen Bunabl palioakKTUBHOCTH, PaAUOAKTUBHBIE CEMENCTBA. 3aKOHBI IIPOCTOTO
U CJIOXHOTO PaJOaKTHBHOTO pacmaaa. 3aKOHOMEpPHOCTH anbda- Oera- W ramMma- pacmaja.
[Tonsitue o saepHor »sHepretuke. I[IpoOGremMbl W TMEpPCIEKTHUBBI PAa3BUTHS MHPOBOM U
OTEUYECTBEHHON 3HEPTE€TUKH, POJIb aTOMHOM SHEPIUH. JJIEMEHTapHas TEOpUs JEIEHUs. DHEPTus
U TOpOAyKThl aeneHus saep. OCHOBBI LIEMHOroO mpouecca. SnepHble peakiuu CUHTE3A.
TepmosnepHbie peakiiu Bo BeeneHHoi u B 1abopaTopHbIX ycinoBusX. [IpoGieMsl yripaBiseMoro
TEPMOSIAEPHOIO CHUHTE3A.

Pazoen 3. BBAUMOJEVCTBUE U3JIVYEHUA C BEIIJECTBOM.

Honunsupyromee nznydenne. O0mpe 3aKOHOMEPHOCTH B3aUMOICHCTBHUSI HOHU3UPYIOIIETO
M3JIy4EHUs C aTOMaMU BelllecTBa. B3anMoaecTBHE TAKENbIX 3apsSKEHHBIX YaCTHIL C BELIECTBOM.
B3auMopeiicTBue 9JEKTpOHOB M TamMMa- KBAaHTOB C  BemecTBoM. [Ipoberm wacTtui
HMOHU3UPYIOUIETO H3JIeYeHUs B BemlecTBe. Kiaccudukauus sSIEpHBIX peakuuid. 3aKOHBI
COXpaHEHHUS B AJIEPHBIX peakiusaX. MexaHu3Mbl U TapaMeTphl sAepHbIX peakiuil. OcoO0eHHOCTH
SIIGPHBIX PeaKUuid, MPOTEKAOIINX PU BO3IEUCTBUHU YACTHUIl, UMEIOUIUX Pa3IuvHbIe MapaMeTpbl
(9HEpreTuyecKue, MacCoBbIE, 3apAA0BbIE, KOPIYCKYISIPHO-BOJIHOBBIE). ICTOUHUKYN 3apsyKeHHBIX
YaCTUL[ U TaMMa-KBaHTOB. MICTOYHUKY HEUTPOHOB U APYIMX HEUTpaIbHBIX YacTUll. IIpuHIUIIEI
0OHapyXeHUs, paIMOMETPUH U criekKTpomeTpun B AD. Peructparus 3apsskeHHBIX 1 HEUTPaTbHBIX
YACTUIl Pa3IUYHBIX dHEpruil. ['a30BbIe, MOTYNPOBOAHUKOBBIE, CIIMHTHILIALIMOHHBIE U TPEKOBBIE
JIETEKTOPBI.



4. O0beM y4eOHO#H TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI

eAMHUIIAX yacax
OO0mas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1 32
Jlexum (JIek) 0,44 16
[Tpaktrueckue 3ansatus (113) 0,44 16
CamocrositeasHas padora (CP): 1,11 40
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOE U3YUCHHUE Pa3/IeI0B JUCIUILIMHbI 1,11 40
JK3aMeH 1 36
KonTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,4
IToaroToBka K sK3aMeHY 35,6

Bua konTpoJs: JK3amMeH
N B 3auernsix | B acTtpoHOM.
Bunpl yueOHoi paboThI

eAMHUIIAX yacax
OO0uas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1 24
Jlexmum (JIek) 0,44 12
[Tpaktrueckue 3ansatus (113) 0,44 12
CamocrositensHas padora (CP): 1,11 30
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosITeIbHOE M3YUCHHUE PA3/IeTIOB IUCIUILIMHBI 1,11 30
JK3aMeH 1 27
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 1 0,3
IToaroToBka K sK3aMeHY 26,7

Bua konTpoJs: JK3amMeH

AHHOTauus padoyeii mMporpaMMbl JTUCUUILIHHBI
«MexaHnYecKue MPOUECcChl U ANMNAPATHI XMMU4€CKOH TeXHOJI0THM OCHOBHOIO
OpraHu4eckoro u Heprexumudeckoro cunresa» (b1.B./1B.03.01)

1. eab OMCHUNIMHBI — HAYYUTHh CTYJEHTOB TBOPYECKOMY IOAXOAY K BBIMOJIHEHHIO
WH)XCHEPHBIX PAacyeTOB HAa MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIIHU,
JeTaliell ¥ y3J10B MallliH U anmapaToB.

2.B pe3yabTate u3y4eHHs
0akaJjiaBpuaTa J0JIKeH:

Obnaoams caenyrommmu  obmenpodeccruonanbabiMu (OIIK) u npodeccrnoHanbHBIMU
(ITK) xoMIieTeHIIHSIMU:

— CHOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIUIUTMH B ipodeccruonanbHo aestensHoctr (OITK-1);

— TOTOBHOCTBIO HCIMOJB30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTHUHE MHUPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHM BEIIeCTBa Ui MOHUMAaHU
OKpy>Karolero Mupa u ssineHuit npuposs! (OIIK-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOSHHUH BEIIECTBA, NMPHPOJIE XUMUYECKON CBSI3U B
pPa3IMYHBIX KJIaccaxX XUMHUYECKHX COCAMHEHHMN M7 TMOHUMAaHHs CBOICTB MaTepHaloB U
MEeXaHHU3Ma XUMHUECKHUX MPOIECCOB, MPOTEKAIINX B OKpyxatoiieM mupe (OITK-3);

— CIIOCOOHOCTBIO aHAIM3UPOBATh TEXHUUYECKYIO JOKYMEHTAIUIO, MOA0MpaTh 00OpYyIOBaHUE,
TOTOBUTH 3a5BKH Ha IproOpeTeHue u peMoHT obopyaoBanus (I1K-9).

3uame:

— TEOpPETHYECKUE OCHOBBI MTPOIIECCOB H3MENBUYCHHUS 1 CMEIICHUS;

AUCHUIUVIMHBI  o0yvyawuuiicsi 10 Nporpamme



— KOHCTPYKUHWH W NMPUHLUIIBI I€UCTBUSI OCHOBHBIX COBPEMEHHBIX MAIIUH /I U3MENbUYCHUS U
CMEUIEHUSI MaTEepPHAJIOB;
— METOJUKH pacyera TEXHOJIOTHYECKOTO 000PY OBaHMS.
Ymemey:
— TMPOBOJUTHh MEXAHWYECKHUE pPACUETHl 3JEMEHTOB MAIIMH JJIs1 M3MEIbYEHUS U CMEIICHUS
MaTepUaJIoB.
Braoemw:
— HaBBIKAMH aHAJIM3a MEXaHUYECKUX MPOLECCOB XMMUYECKUX IIPOU3BOJICTB;
— TEXHOJIOTUYECKUMU pacyeTaMH 000pYyJOBaHHUS,
— pacyeTaMmM TUIOBBIX JI€Taled MalllH, 0JIb3YsACh cripaBoyHOU utepatypoi u I'OCTamu.

3. KpaTtkoe cogep:xanue TUCUHMILIHHBI

Paszoen 1. Hzmenvuenue meepovix eewjecms.

1.1. Onpenenenune nepeMeIeHU U yIJIOB MOBOPOTa ceueHuit merogom Mopa. IIpaBuno
Bepemaruna.

1.2. ®usuko-MexaHUYeCcKre CBONCTBa MaTepuasioB. CrocoObl u3MelbueHus. Teopuu
U3MEJIbUCHHUS.

du3NKO-MeXaHUYECKHE CBOWCTBa MaTtepraaoB. CrocoObl M3MENBUCHHS: Pa3/iaBIIMBaHUE,
packaiblBaHue, pa3llaMblBaHUE, HCTUPAaHUE, CTECHEHHbIM ynap, cBoOomHbId ymap. Teopuu
U3MeNbUYeHUs: rumnore3a Purrtunrepa, rumore3a Kupnuuesa, runore3a PeOunpaepa, rumotesa
bonpa.

1.3. JIpoOwiiku, pa3pymiaronie MaTepran ckatueM. JIpoOuiKky yaapHOTo JEHCTBUSA.

Jpobunku, paspymaroniye MaTepuan C)KaTHeM: IIEKOBbIe, KOHYCHBIC, BalKOBBIC.
Jpobunku ynapHOro qeicTBUs: pOTOPHBIE M MOJIOTKOBBIE JPOOHUIIKH, MAIbIIEBbIE U3METbUUTEIH.
OO6nacTs NpUMEHEHUS, MPUHIUT TeHCTBUS, KIacCHu(PUKaIHs.

1.4. MamvHbl yJapHO-UCTUPAIOMIETO JEUCTBUU. M3MenpuuTeNnn pa3fgaBivBarolIero M
HCTUPAOLIETO ICUCTBUS

MarmuHbl yJIapHO-UCTHPAIOUIETO JACUCTBUSA: MENbHUIBI C BpaularomuMcs OapabaHOM,
BUOpPALIMOHHBIE MENBHUIBL. V3MeNnpuuTeNny pa3gaBiIMBAIONIETO W HCTHPAIOUIETO JIEHCTBUS:
OeryHHbIE MEJIbHHULIbI, KATKOBO-TapebuyaThle U3MEIbYUTENH, OucepHble u3MenpunTean. Oomactp
NPUMEHEHUS, IPUHIIUI AEUCTBUS, KIIAaCCUPUKAIIUS.

1.5. CtpyiiHbl€ METBHHUIIBI.

Crpylinbie MenbHUIBL. OOIACTh MPUMEHEHUS, IPUHITUT TSHCTBUS, KIacCHPUKAIHSI.

2. Cmewenue.

2.1. Pacuera Bana ¢ MEIIAIKOM.

PacueT nHTEHCUBHOCTH pacrnpeaeneHHON Harpy3ku. [locTpoenue pacueTHO cxembl Bajia.
[Toctpoenue smrop uzrubaronmx Mx, My u kpyTsmero M; MomeHTOB. OnpesieiieHne Juamerpa
BaJIa U3 YCJIOBUS MPOYHOCTH M )KECTKOCTU NPH KpydeHUH. [1on00p moAIHUITHUKOB KaueHUsI.

2.2. Ilponeccol cmemenus. Knaccudukamus cMmecuteneil. CMmelIeHHe BBICOKOBSI3KHX
MOJIUMEPOB.

IIpoueccer cmemenus. Koaddumument neomnopoanoctu cmecu. Kiaccudukanus
cMmecHuTeneld. Y cioBHOe 0003HAYEHHE CMECHTENeH

CMmelieHre BBICOKOBA3KHUX TOJMMEPOB: UYEPBAYHBIE MAIWHbBI, BAJIKOBBIE MAaIlWHBI.
O6nacTe NpUMEHEHUSs, IPUHIUI 1EUCTBUS, KIacCUPUKAIU.

2.3. Kunetnka mpoueccoB cMemnieHus. CMelleHne ChITydux MarepuanoB. bapabaHHbIe
cmecuTenu. YepBsiuHO-JI0NacTHEIE cMecuTeNd. JIeHTOUHbIe cMecuTeNnu. beryHKkoBble CMECUTENH.

Kunernueckass kpuBas Mpolecca CMELIEHUs ChIyYuX MarepuanoB. (OCHOBHBIE
AJIEMEHTAPHBIE MPOIIECCH CMEIIEHUS ChIITyYUX MaTepUaIOB.

bapabannbie cMecuTenu. OCHOBHBIE CXeMbI KOPITyCOB OapabaHHbBIX cMecuTeneit. Pesxxumsl
JIBYDKEHUS CBHIyYel Macchl B 3aBHCHMOCTH OT 3allOJIHEHHsS Kopryca cmecutens. OO0macTb
NPUMEHEHUs, IPUHIINI AelicTBuA. PacueT 6apabaHHOTO cMecUTeNs IEPUOANMYECKOTO SHCTBHS Ha
HIPOYHOCTb.

UYepssuHo-nonacTHeie cMecuTenu. Konurypaius BalkoB B IByXBaJIKOBOM CMECHTEJIE: C



Z-06pa3HBIMI/I JOIacCTsAMHU, YCTBIPCXKPbUIBYATBIC BaJIKKM, MHOTOKPBUIBYATHIC BaJIKU C T-
O6pa3HI>IMI/I jonacTIMu JIeHTOYHBIE CMECUTENIH. THIBI JICHTOYHBIX MEHIAIOK BGFYHKOBI)IG

cmecurend. O0MacTh NPUMEHEHUS, TPUHIUT JEHCTBHUS.
2.4. IIupkyIsIUUOHHBIE  CMECUTENIA  C
OBICTPOBPAIIAIOIIUMCS POTOPOM. Y CPETHUTEIH.

IICEBIOOKHMKXCHUEM

CBIITY4Eero

MaTepuaa

CocTosiHUSL CBIIMYYEro MaTepualia Ipy BO3ACHCTBUM HAa HEr0o BpaIAIOIICICS JIOMACTHOU
Mmemanky. LleHTpoOekHo-monacTHOW cMmecuTenb. JIMCKOBBI LUPKYJSIMOHHBI CMECHTENb.
CwmecuTens ¢ BpamarmuMcst KoHycoM. O01acTh MPUMEHEHHUsI, PUHIIATI JEHCTBUS.

Ycepennurenu:  NepechIHbIE,
MUPKYJSIITUOHHOW  TpyOO#, CMecuTenu ¢
IPUMEHEHHUS, IPUHLIUII ACHCTBHUSL.

UUPKYJISIIUOHHBIE,

CMECUTENU  C
MJITAHETAPHO-ITHEKOBOM ~ MEIIAJIKOM.

LEHTPAJIbHOU

Oo0macts

2.5. CMmecuTenn HePepBIBHOTO NEUCTBUS. | paBUTalIMOHHBIE cCMecuTel. BubpanronHbie

CMCCHUTCIIN. HpHMOTO‘{HBIe CMECCUTCIIN.

Knaccudukanms cmecuteneid HEMPEPHIBHOTO JEHCTBUSA. | paBUTAIIMOHHBIE CMECHUTEIH:

TPaBUTALMOHHBIA  JIOTKOBBIA  CMECHUTED,

rpaBUTALMOHHBIN

OyHKEpHBIH

CMECHUTEIb,

TPaBUTAIMOHHBIA yAapHO-PACTIBUTUTEIBHBIA CMECUTEh. BUOpaIMOHHBIE CMECUTENH - TPYOHBIH

BI/I6pOCMeCI/ITeHI:, HpHMOTO‘-IHBIe CMCCHUTCIIN

HEHTPOOCIKHBIN yaapHbIA cMecuTeNb. O01acTh MPUMEHEHUS, TIPUHIIAI ICHCTBUS.

4. O0beM yueOHO# TUCIHUIJIMHBI

HEHTPOOCKHBIA MPSIMOTOYHBI CMECHUTEIIb,

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI

SAMHULIAX yacax
O01masi Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 2 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexmum (JIek) 0,44 16
[Tpaktnueckue 3austus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,11 39,8
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOEC U3YUECHHE Pa3/IeNIOB JUCIUILIMHbI 1,11 39.8
3auem: 0,006 0,2
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,006 0,2

Bunx koHTpOJIS: 3ader
. B 3auernbix | B actpoHoM.
Bunst yueOHoi paboTh

eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 2 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 0,89 24
Jlexmuu (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,11 29,85
KonTakTHas camocrosiTenbHas paboTa — —
CamMOoCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 1,11 29,85
3auem: 0,006 0,15
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTAIUs 0,006 0,15

Buj koHTpoOJIS: 3auer

AHHOTAIUSA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«MexaHnKa XHMHYECKHX MPOU3BOJACTB OCHOBHOTO OPTraHMY€eCKOro
U Heprexumuyeckoro cunte3a» (b1.B./1B.03.02)

1. Henp AMCUMINUIMHBI — HAay4YWTh CTYJEHTOB TBOPYECKOMY IMOJIXOIY K BBIITOJIHEHHUIO
WHXEHEPHBIX PACUYE€TOB HA MPOYHOCTH, JKECTKOCTh M YCTOMYMBOCTb 3JIEMEHTOB KOHCTPYKLIHM,

JIeTalei u Y3JIOB MAlllMH W alIiapaToB.



2.B pesyabrare u3yYeHHsl JUCHUIUIMHBI O0y4YalUIMiicd 1O MNporpamme
0akaJjiaBpuaTa J0JIKeH:
Obnaoams caenyrommmu  obmienpodeccruonanbabiMu (OIIK) u nmpodeccrnoHanbHBIMU

(ITK) xoMIIeTeHIIMSIMU:

— CHOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIUIUTMH B ipodeccruonanbHo aestensHoctu (OITK-1);

— TOTOBHOCTBHIO HCIOJb30BAaTh 3HAHHUSA O COBPEMEHHOM (u3MYecKOolW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHM BEIeCTBa Ui MOHUMAaHU
OKpy>KaroIero Mupa u ssineHuit npuposs! (OIIK-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOEHUM BELIECTBA, MPUPOJE XMMHUYECKON CBSA3HM B
pPa3IMYHBIX KJIaccaxX XUMHUYECKHX COCAMHEHMU N7 MOHUMAaHHs CBOICTB MaTepHaloB W
MEXaHH3Ma XUMHUECKHUX MPOIECCOB, MPOTEKAOIINX B OKpyxatoiieM mupe (OITK-3);

— CHOCOOHOCTBIO AHAJIU3UPOBATH TEXHUYECKYIO JOKYMEHTallMI0, MOA0MpaTh 00Opy/I0BaHUE,
TOTOBUTH 3a5BKH Ha puoOpeTeHue u peMoHT obopyaoBanus (I1TK-9).

3uame:

— OCHOBHBIE YPAaBHEHMsI M METOJbl PEIICHHUs 3a/lad CONPOTUBICHHUS MAaTepUaloB U JeTajel
MalllVH;

— OCHOBHBIE METO/Ibl PACUETOB Ha MIPOYHOCTH U KECTKOCTh 3JIEMEHTOB KOHCTPYKIIMI MAIlluH U
anmnaparos;

— OCHOBBI TEOPUU pacyeTa JeTaliell ¥ y3JI0B MAllliH U armapaToB XMMHUYECKON TEXHOJIOTHH.

Ymemo:

— TIPOBOJUTH pacyeTbl 3JIEMEHTOB KOHCTPYKIMM Ha OCHOBE METOJOB CONPOTHUBIICHUS
MaTepuasos;

— paccUMTHIBATh M KOHCTPYUPOBATH JETANIM MAIIMH MO UCXOIHBIM JaHHBIM;

— TPOU3BOAMTH PACYETHI MO OCHOBHBIM KPHUTEPHUSIM PabOTOCIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTaje MallvH.

Braoemy:

— HaBBIKAMH pacyeTa COMPOTUBICHUS MaTePUATIOB aHATUTUYECKUMHU METOJIAMHU;

— HaBBIKAMH BBIOOpA MATEPUANIOB IO KPUTEPUSIM MIPOYHOCTH;

— pacyeTamM TUIOBBIX JI€Tajled MalllH, 0JIb3YsACh cripaBoyHOU autepaTypoi u I'OCTamu.

3. KpaTtkoe cogep:xanue TUCUHMILUIHHBI

Pasoen 1. H32u6 snemenmog mawun u annapamos.

1.1. luddepennmansHoe ypaBHEHHE HW30THYTOH OCH OaiKu. DHEPreTUYECKHl METOJ
onpenenenus nepemenieHuil. arerpan Mopa. Ilpasuino Bepemaruna.

1.2. PacueT cTaTH4eCcKu HEOMPECTUMBIX OATIOK U paM.

Paszoen 2. Ilpounocms cocyooe u annapamos.

Pacuer Ha MPOYHOCTH TOJCTOCTEHHBIX HUIMHAPOB. CHOCOOBI TMOBBIMICHUS HECYIIEH

CHOCOOHOCTH TOJICTOCTEHHBIX [IUIMHIIPOB.

Paszoen 3. Coedunenue demanei Mauiun.

Mexanuueckue nepenayn. 3yOuaTble nepemauyd. UepBsuHble mepenaud. PemeHHbIe
nepenayu. Penykropsl. [IpuMepbl cxeM peayKToOpoB.

4. O0beM yueOHO# TUCHHIJIMHBI

o B 3aueTHBIX B akazem.
Bunsl yueOHOI paboThI
SAMHHIIAX gyacax
O01as TPYA0€eMKOCTh JMCHUILIHHBI 0 Y4€0HOMY IJIAHY 2 g2
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexumnm (Jlek) 0,44 16
[Ipaktuueckue 3anstust (I113) 0,44 16
CamocrositesbHas padora (CP): 1,11 39,8
KonTakTHas camocTosiTenpHas paboTa — —
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCIUILUIMHBI 1,11 39.8




IIpodonxcenue madbauywl

3auem: 0,006 0,2
KoHTakTHas paboTa — MpoMeKyTOUYHas aTTeCTaIMs 0,006 0,2

Bujx koHTpOJIS: 3ager

. B 3auetnbix | B actponom.
Bunet yueOHO# paboThI
eAMHUIIAX yacax

O0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 2 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
Jlexuuu (Jlek) 0,44 12
[TpakTrueckue 3anstust (I113) 0,44 12
CamocrositesbHas padora (CP): 1,11 29,85
KonTakTHas camocTosiTenpHas paboTa — —
CaMOCTOSITeIbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIIMHBI 1,11 29,85
3auem: 0,006 0,15
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,006 0,15

Bua kouTpoJs: 3auer

AHHOTAIUSA padoUeil MPOrpaMMbl AU CHUIIIMHBI
«DU3UKO-XMMHYeCKHe OCHOBBI IPOLECCOB OCHOBHOI'0 OPTraHU4YeCKOI0 CHHTE32)
(b1.B./1B.04.01)

1. Hegp OMCHUIUVIMHBI — O3HAKOMUTHh C TEPMOJMHAMUYECKON TEOpPHEN pPacTBOPOB
ANEKTPOJIUTOB U DIEKTPOXUMHUYECKHX Ienel (rallbBAHMYECKUX AJIEMEHTOB), TIOHATH OCHOBHBIC
KHHETHYECKUE 3aKOHOMEPHOCTU TPOTEKAHHS XUMHUYECKHUX TMPOIECCOB, POJb KaTaiau3a s
XUMUYECKOU TEXHOJIOTUH.

2.B pesyabrare
0akajaBpuAaTAa J0JIKEH:

Obnaoams crienyromumu npodeccuonansabivu (I1K) koMmeTeHIusIMHA:

— CHOCOOHOCTBIO TUIAHUPOBATH W IMPOBOJIUTH (PU3NUCCKUE M XHUMHUYCCKHE DKCICPUMECHTHI,
MPOBOANTH 00pabOTKY MX Pe3ylbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTAaTh TUIIOTE3BI U
YCTaHABJIMBATh TPAHUIIBI X IPUMEHEHUS, IPUMEHITh METOIbI MATEMAaTUYECKOT0 aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SKCIIepUMeHTanbHOro uccneaoBanus (I1IK-16);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHUS OCHOBHBIX (U3MYECKUX TEOpUH Ui pelleHus
BO3HUKAIOIMHUX (U3MUYECKUX 33724, CAMOCTOSTSIBHOTO TPHOOpeTeHUsT (PM3MUSCKUX 3HAHUH,
JUIS TIOHUMaHUsl MPUHIUIIOB padOThl TPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOISIIMX 32
MpeAeIibl KOMIIETEHTHOCTH KOHKpeTHOTO HampasieHus (ITIK-19).

3Hamp:

— OTJIMYUTENbHBIE OCOOCHHOCTH B TOBEACHUM pPACTBOPOB SJEKTPOIHMTOB, CBSI3aHHBIE C
MIPOXO0KICHUEM JIEKTPUUYECKOrO TOKA;

— TEOPHIO TAJIbBAHNYECKUX SIBICHUM;

— TEOpUM KHWHETHKH, IYTH TEOPETUYECKOI'0 pacyeTa CKOPOCTEM XMMHYECKHUX PEAKUUd H
OrpaHUYECHUS] B TPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI TEOpUH (POTOXMMUYECKUX U IEMHBIX PEAKIN, OCOOCHHOCTH WX CTaIUITHOTO
MIPOTEKAHUS U YCIOBHSI OCYIIECTBICHUS;

H3YyYCHUHA  TUCHUIIJIUHBI oﬁyqaloumﬁca mo nporpamMmme

— OCHOBHBIE 4YE€pThl TOMOIE€HHOTO M TETEPOT€HHOr0 KaTaliu3a, MPUYMUHBI YCKOPEHHUS

XUMHUYECKOT0 Mporecca B MPUCYTCTBUU KaTalIU3aTopa.
Ymemn:

— MPUMEHATh KOHAYKTOMETPUUYECKHE U MOTEHUUOMETPUUYECKUE U3MEPEHUs ISl ONpPEACIICHUS
TEPMOAMHAMUYECCKUX  (PYHKIUNA XUMHYECKHUX pEaKluid, KOHCTAHThI  JUCCOIMAIUH,
MPOU3BENIEHUS paCTBOPUMOCTH, pH pacTBOpoOB U T.A.

— TIPUMEHATH TEOPETUUYECKHWE 3HAHUS U OKCHEPUMEHTAIbHBIE METOJbl HCCIEIOBAHUS



(Gu3MYECKON XUMUU MJIs PEIICHUS BOMPOCOB, BO3HUKAIOIIMX TPU H3YYCHHH KHHETUKH
XUMHYECKUX PEAKIIU;
— TPOBOJUTH AHAJIU3 M KPUTHUECKHU OLIEHWBATH IMOJTYYCHHbIE SKCIIEPUMEHTAJIbHBIC JaHHBIE,
000011aTh ¥ JenaTh 000CHOBAaHHBIE BHIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB.
Braoemp:
— KOMIUIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUYECKHX METOJIOB MCCIEAOBAHUS ISl ONPEICIICHUS
TEPMOAMHAMUYECKUX XaPAKTEPUCTUK JICKTPOIUTOB U XUMUUYECKHUX PEaKIIUiA;
— METOJaMH OIpejeNieHUs] MOpAIKa M CKOPOCTH PEaKIMH, YCTAaHOBJIEHUS JIMMHUTHUPYIOIIEH
CTaJIuY U MEXaHU3Ma N3y4aeMON XUMUYECKOMN peakinu;
— HaBBIKAMH  COCTaBJCHHsS TalbBaHWYECKUX DOJEMEHTOB [UIs  IleJied  OmpelesieHus
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIEAYEMOM peaKkiuy;
— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHWMUYCCKOW KWHETHKH, BIHSHHS pPA3IMIHBIX (HaKTOPOB
(TemMnepartypsl, JaBJIEHUS, KaTalnu3aTopa) Ha CKOPOCTh XUMHUYECKOMN peaKIuu.
3. KpaTtkoe cogep:xanue TUCUUILUIHHBI
Pazoen 1. Pacmeopul snekmpoaumos.
1.1. PacTBOpHBI 3JEKTPOJIUTOB B CTATUYECKHUX YCIOBUSIX
TepMoanHaMHU4YecKoe OMHCAHHE CBOMCTB PACTBOPOB DIEKTPOIUTOB. AKTUBHOCTH U
K02(pPHUIIMEHTHI aKTUBHOCTH AJIEKTPOJIMTA U HOHOB B PACTBOPE, CPETHIE HOHHBIE KOA(PPUITMESHTHI
akTUBHOCTH. CBSI3b AaKTHUBHOCTU OJJIEKTPOJIUTA CO CpPEAHEH HOHHOW aKTUBHOCTBIO U
KOHIIEHTpanuen snekTponuta. Monnas cunma pactBopa. [IpaBuio nonHHO#M cuiibl. OCHOBHBIE
MOJIO’KEHUS SJICKTPOCTATHUECKON TEOPUH CUIIBHBIX 3NIEKTPOIUTOB [{ebas-Xrokkens. [IpenenbHbiii
3akoH JleOas-XroKKens, BTOpoe M TPeTbe MPHUOIMKEHNUs TEOpUHU, rpapuueckoe MpeacTaBIeHNE
3TUX 3aBUCHUMOCTEH.
1.2. PacTBOpPBI 2JIEKTPOJIUTOB B TUHAMUYECKUX YCIOBUSIX
[IpoBoanuku smekrpudeckoro Toka [ u Il poga, MOHHAS U 3JEKTPOHHAS MPOBOJIUMOCTbD.
VYnenbHas, MOJNspHas M DKBUBAJEHTHAsl AJIEKTPUUYECKUE IMPOBOAUMOCTH, B3aUMOCBSI3b MEKIY
HUMU. 3aBUCHUMOCTh YACIbHON U MOJISIPHOM 3JIEKTPUYECKON MPOBOJIUMOCTEH OT KOHIIEHTPAILIUH,
TEMIIepaTypbl U MPHPOIBI pacTBopHUTes. CKOPOCTh M MOJBM)KHOCTH (20CONIOTHAsE CKOPOCTH
JBUKCHHS) MOHOB. 3aKOH HE3aBUCHUMOTO JBIKEHHUS MOHOB (3akoH Kombpaymia). [IpenenvHbie
MOJIIPHBIE 3JIEKTPOIPOBOJAHOCTH HOHOB. OcTaeTHBI MEXaHU3M IepeHOoca 3JEKTPUYECTBa
MOHAMHU TUIPOKCOHMS U THAPOKCcHIa. Yncna nepeHoca HOHOB. DJIEKTPOIPOBOIHOCTh PAaCTBOPOB
CUJIbHBIX 3JIEKTPOJINTOB, ypaBHEHUE KOpHS KBajpaTHoro (ypaBHeHnue Konbpayma). [Ipumenenne
TEOPUU CUIIBHBIX AJIEKTPOJIUTOB ISl OOBSCHEHHS ANEKTPOPOPETHIECKOTO M PEeNaKCallhOHHOTO
3pPEKTOB CHIKEHHS DJIEKTPONPOBOJHOCTH. BimsHue TmoNeil BBICOKOW HANpsSHKEHHOCTH U
BBICOKOM YaCTOTHI IEPEMEHHOT0 TOKA Ha AJIEKTPONPOBOTHOCTH PACTBOPOB. METOIUKN U3MEPEHUS
ANIEKTPONPOBOIHOCTU. KOHIYKTOMETpHUECKOE ONpeiesieHNue CTENEHU U KOHCTAHThI IUCCOLMALINN
CMalbIX JNEKTPOIUTOB, TEIUIOTHI, PHTPONMHUUM U dSHepruu [ubOca mpolecca AUCCOIMALINH,
PacTBOPUMOCTH MaJOPacTBOPUMBIX COEAMHEHUH.
Pazoen 2. Dnekmpoxumuueckue cucmemwl (yenu,).
2.1. DJIC u 2neKTpoaAHbIC TTOTCHIHAIBI
DNeKTPOXUMHYECKHE CUCTeMBI (11enH). BOo3HMKHOBEHHE cKauka MOTEHIMaia Ha TPaHULIe
paznena mpoBogHukoB I u Il poma. JIBOWHONM SJEKTPUYECKUN CIOM. DIEKTPOXUMUUYECKHI
MOTEHIIMaN, TalbBaHU-TIOTeHIIMaN. OOpaTUMBbIEC AIIEKTPOJBI U OOpPATUMBIE SJIEKTPOXHUMHUYECKUE
nenu (PJIEMEHTHI). DJEKTPOJBIKYIIAs CHJIA TaJIbBAaHUYECKOTO JJIEMEHTA, YCJIOBHBIN
AEKTPOAHBIN MOTEHIMAN (TIOTEHIMA B BOIOpoAHOH mikaine). Csa3p DJ[C ranpBaHHUYECcKOil 1enu
C aeKTpoaHbIMM mnoTeHIuanaMu. I[IpaBuno 3HakoB DJIC M 31I€KTPOAHBIX MOTEHIUANIOB.
TepMmoanHaMuyecKkas Teopus rajibBaHUYECKHX sBIeHUN. BbIiBoa U aHanu3 ypaBHeHust HepHcra,
BbIpaxatomiero 3aBucumMocts JJIC ranbBaHMUECKOIrO 3JI€EMEHTa OT aKTHUBHOCTEH KOMIIOHEHTOB
ANEKTPOAHON peakiuu. YpaBHeHue [uOOca-I'enpbMmronbua A SIEKTPOXUMHYECKUX CHUCTEM.
3aucumocth D/IC raJlbBAaHHYECKOTO 3JIEMEHTa OT TeMIiepaTypbl. Kitaccudukamust 3JIeKTpoI0B:
AIEKTPOABI MIEPBOTO U BTOPOTO PO, Ta30BhIE, OKUCIUTEIHHO-BOCCTAHOBUTENbHEIC. Y PaBHEHHE
Hepncra nist noTeHumana 31eKTpo10B BCEX BUOB.



2.2. 'anbBaHUYECKHE IIEMEHTHI

Tunel ranbBaHUYECKHUX AIIEMEHTOB: XMMUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM, 0e3
nepeHoca. Jn¢p¢dy3uoHHbINH MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHSI M METOJbI €r0 YCTpaHEHHUS
(cBemeHusT K MUHUMaIbHOM BenuuuHe). Metomuka wusMmepenus OJIC W 3IEKTPOIHBIX
NOTEHLUAJIOB. [IpumeHeHre TNOTEHUMOMETPUM [UIsl OIpPEAEIEHHUs TEPMOJAMHAMUYECKUX
XapaKTePUCTUK XUMUYECKUX PEAKIMM, NPOTCKAIOIUX B TaJbBaHUYECKOW IIETH, KOHCTAHT
XUMHUYECKOTO PABHOBECHS, aKTUBHOCTEH U KO3()(PUIMEHTOB aKTUBHOCTH 3JEKTPOJIUTOB, pH
pacTBOpPOB, IPOU3BEACHHS PACTBOPUMOCTH MAaJOpPaCTBOPUMBIX COCAMHEHHH. XHUMHYECKHE
MCTOYHUKU TOKA.

Pazoen 3. Xumuueckas kunemuxa.

3.1. ®opmManbHas KHUHETHKA

TepmoauHaMuyeckass BO3MOXKHOCTb IIpOLECCa M €ro IMpakTHyecKas (KMHETHYecKas)
OCYyIIECTBUMOCTb. [IpenmeT u 3a1aun XuMuueckoi KHHeTUKU. OCHOBHBIE TOHATHUS (hOPMAIIbHON
KUHETHKH: CKOPOCTb XMMMYECKOW DPEaKLMH, MOJIEKYJISIPHOCTb, YACTHBIH M OOIIMI MOPSAIOK.
OCHOBHOH MOCTYJIaT XUMHUYECKOW KHHETUKHM, KMHETHMUYECKOE YPAaBHEHUE CKOPOCTH PEaKILUU.
KoHcTaHTa CKOpOCTM XMMHUYECKOW pEakIuu, pPa3MEPHOCTh KOHCTAaHThI CKOPOCTH. MeToJbl
OTIpeIeJICHUs] CKOPOCTEeH XUMHUYEeCKUX peakuuil. [IpocTeie (31ieMeHTapHbIe) U CIIOKHBIE PEaKIUH.
Kuneruka mpocTtsix U (OpMaJIBHO MPOCTHIX OJHOCTOPOHHUX I'OMOIEHHBIX peakuui. Peakuun
NEepBOr0, BTOPOrO U TpeTbero mnopsaakoB. JuddepeHumanbHas u uHTErpaigbHas (HOpMBbI
KMHETUYECKUX YPaBHEHHWM, KMHETMYECKHE KpuBbIe. JIMHEWHOE NMpENCTaBICHUE KHHETHYECKUX
KPUBBIX JJIs peakUMi pa3lMuHBIX MOpsakoB. Bpems momynpespamieHus. Peakiuu HyneBoro
nopsiaka. Meton u30ObITka (M3osuuu) OcTBajnbAa ONpPENENeHHMs YacTHBIX IOPSAIKOB IO
COOTBETCTBYIOIIEMY peareHty. uddepeHunanbable U WHTETPajbHbIE METOJBI ONpEACTICHUs
NopsiiKa peakiuy. Pa3nmnyre KOHIEHTPalMOHHOTO U BPEMEHHOT0 NOPSAAKOB. CII0KHBIE PEaKIIHH.
[IpuHIIMT HE3aBHCHMOTO MPOTEKAHMs 3JIEMEHTapHBIX peakiuii. OOpaTUMble W MapasuieibHbIe
peakuu miepBoro mopsaka. Juddepenunanbapie ypaBHEHUs, ONMUCHIBAIONINE CKOPOCTH 3THX
peakuuil, UX HHTerpupoBanne. KnHetnueckue KpuBbIe JUIsl KaXKI0TO U3 PEarnpyOIINX BEIIECTB.
[MocnenoBarensHple peakmuu 1-ro mopsaka. Cucrema auddepeHnnanbHbIX —ypaBHEHUH,
ONMCHIBAIOIIUX KHHETUKY IIOCJIENOBAaTENIbHBIX peakuuil. KuHermdyeckue ypaBHEHHMs U
KUHETUYECKUE KPHBBIC JI BCEX YYaCTHMKOB peakUuu. Bpemsi nocTukeHuss MakcUMaibHOU
KOHICHTPAllUd IPOMEXYTOYHOIO BEIIECTBA. 3aBUCHUMOCTh MAaKCHMaJbHOW KOHLEHTPALUU
IPOMEXYTOUYHOTO BEHIECTBA OT COOTHOILIEHUS KOHCTaHT CKOpPOCTEH OTAEIbHBIX CTaaui
noce0BaTeabHoN peakuuu. [IpuHInn TMMUTHpYOIe cTaquu NoCIeA0BaTeIbHON XUMUYECKON
peakiuu. CralMOHApHBIA PEXUM  TPOTEKAHUS TOCJIENOBATEIbHBIX peakuuil. Mertox
KBa3MCTAl[MOHAPHBIX KOHIIEHTpaLuii, 00J1acTh NpUMeHeHus. BiusiHue TemMneparypsl Ha CKOPOCTh
XUMHUYECKOW peakiuu, npuOnmkeHHoe mpaBwio Baut-I'odpda. VpaBHenune Appenumyca B
mupdepeHManbHON U UHTerpaidbHOM  (opme. DddexkTuBHas SHEprust akTUBALMU U
IPEIPKCIIOHEHIIMATIBHBIA MHOKHUTEIb, METO/IbI UX ONPEEIICHUS U3 IKCIIEPUMEHTAIbHbBIX TaHHBIX.

3.2. Teopun XMMUYECKON KUHETUKHU.

Teopuss axtuBHBIX (OuHapHBIX) coymapeHuii (TAC). CkopocTh peakmuu Kak YHCIO
CTOJIKHOBEHHH aKTHBHBIX MOJIEKYJ B €IMHHILY BpeMeHH. KoHCcTaHTa cCKOpOCTH OMMOJIEKYISIpHON
peakunu. OU3NYECKUIM CMBICH MPEIIKCIIOHEHIIMATBHOTO MHOXHUTENS U DHEPIMM aKTHBAllUM B
paMKax TEOpUM aKTUBHBIX coynapeHuil. Crepuueckuil ¢pakTop, HEOOXOAMMOCTb €r0 BBEJICHHS B
KHHETUYECKOE YpaBHEHHE peakuu. JJoCTOMHCTBA U HEJOCTATKU TEOPUN aKTUBHBIX COYJapEHUM.
MexaHu3sM MOHOMOJEKYJISIPHBIX Tra30BbIX peakuuii B pamkax TAC, cxema JluHnemana.
HcronkoBaHne NpUYMH M3MEHEHUS MOPSAJKa MOHOMOJEKYJSPHOW peakluu IMpU HW3MEHEHUU
JIaBJICHMSL.

Teopust mepexogHoro coctosHus (aktuBupoBaHHoro komiuiekca) (TIIC wmnu TAK).
OcHoBuble nonoxeHust TIIC, kuHernueckas cxema peakuuu. IIoBepxXHOCTH NOTEHLMAIBHOU
SHEPruM, KOOpJAUHATA PEaKLUH, MyThb peakuuu. AKTUBUPOBAHHBIM KOMIUIEKC U €ro CBOWCTBA,
UCTHHHAsI dHeprus axkTuBauuu. CKOpOCTh PEaKIUM — CKOPOCTh pacnaja aKTHBHUPOBAHHOIO
KOMIUIEKCA (cxopocThb ero MIPOXOKICHHS yepes MOTEHLINATBbHBIN O6apbep).



KBasurepmonnnamuueckas ¢opma ypaBHeHuss TIIC, sHTanbpmus W OSHTPONHUS aKTHBAIIWH,
TPAHCMUCCHOHHBIN KO3 dumment. CBs3b DHTAIBNHM  aKTUBAMK ¢ d()PeKTUBHOM
(9KCTIEpUMEHTAIILHO ) SHEPTUEH aAKTHUBAITIH.

3.3. ®OTOXMMHUYECKHUE U LIETHBIE pEaKIINN

DOTOXUMUYECKUE PEAKINH, MEePBUYHBIE U BTOPUYHBIE (OTOXMMHYECKHE IPOIECCHI.
®doroguccormaruss u  poromm3. DoToduznueckue (Ie3aKTUBALMOHHBIC) TPOIECCHl TMPHU
NOTJIOIEHUH W3Ny4yeHHs. 3akoHbl (oTtoxumuu: ['porryca-lpemepa u Diinmreiina-llItapka.
KBanrtoBbiii Bbixos. KuHeTnka mpoiieccoB, MPOUCXOASIIUX C ydacTHEM (POTOBO30YKIECHHBIX
monekyn. Cencubunuzaropsl, CeHCMOUTU3UPOBaHHBIE (OTOXMMHYECKHE peakiuuu. OCHOBHBIC
paznuuus peakiuil ¢ GOTOXMMHUYECKUM U TEPMUYECKUM HHULMUpOoBaHHEeM. DoToxumuueckue
nporieccsl B atMochepe, poTocuHTes.

lennbeie peakuuu. IlpuMepbl peakuuii, MPOTEKAOIMUX MO UECMHOMY MEXaHHU3MY.
Oco0eHHOCTH W OCHOBHBIC CTAIUU IEMHBIX peakiuil. MeXaHu3Mbl 3apOKICHUS, Pa3BUTHS U
oOpbiBa mereld. JIMHEHWHBI W KBaJApaTUYHBIM OOpBIB Ilemeill. 3BEHO IIeMH, JIMHA ICTIH.
HepasBeTBineHHble U pa3BETBICHHBIEC LIEMHbIE peakiuu. KuHeTnka Hepa3BeTBIEHHBIX LEMHBIX
peakmuii. CTaguu pa3BETBICHHOM EMHON peakinu. BeposTHOCTh 0OphIBa U pa3BETBICHUS IICTIH.
PasBurHe pa3BEeTBICHHBIX LENHBIX PEAKUUHA BO BPEMEHH, CTALMOHAPHBIA U HECTALlMOHAPHBIN
pexuMbl TedeHus peakuuu. IIpenenbHble sBIEHHS B PAa3BETBIEHHBIX peakuusax. HwkHUN u
BEPXHUI MpeJiebl BOCINIAaMEHEeHHs (B3pbIBa) LIETTHON peakuuu. [101yocTpoB BoCIsIaMEHEHHUS.

Paszoen 4. Kamanus.

I'oMoreHHbIi U reTeporeHHbld KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KATAIUTUYECKUX peakuui. BnusHue katanuzaTtopa Ha TEPMOAMHAMUYECKHE M KUHETHYECKHE
XapaKTePUCTUKU  XUMUYECKMX  peakuuid.  CeNeKTMBHOCTh  JEUCTBUS  KaTajau3aropa.
Karanutrueckass akTUBHOCTb, yZEJbHAs KaTalUTHYECKas aKTUBHOCTb. | OMOTEHHBIN KaTajus.
CruTHBIN M pa3/ielibHbI MEXaHU3Mbl KaTaJUTUYECKUX PEAKIUN, SHEPTreTUUECKUE TUarpaMMbl
B3aMIMOJICHCTBHSI PEareHTOB ¢ Karanu3aropoM. OOmuiA U CeMPUISCKHA KHCIOTHO-OCHOBHBIN
katanu3. OdGdeKkTuBHAsT KOHCTaHTa CKOPOCTH peaKIMH, KaTaluu3UpyeMoil BelIeCTBAMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOMCTBaMH. KaramuTudeckue KOHCTAaHThI CKOPOCTH  PEaKIIMH.
['ereporennsiii katanu3. CKOpOCTh Fr€T€POreHHO-KaTaTUTHUECKON peakiu. TUIIbI FeTEPOreHHbIX
KaTaJau3aTopoB. 3aKOH JeicTByrolux moBepxHocTed. Ponb ancopbuuu B TeTepOreHHOM
nporecce. KnHeTnka rereporeHHO-KaTaTUTUYECKUX PEeakiuii, He TUMUTHPYEMBIX Tuddy3uei.
OtpaBneHue KaTajlin3aTopos.

4. O0beM yueOHOH THCUUIIMHBI

o B 3auetHBIX B akazem.
Bunst yueOHOI paboThI
SAMHHIIAX gyacax
O01as TPYA0€eMKOCTh JMCHHUILIHHBI N0 Y4€0HOMY IJIAHY 5 180
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
[Ipaktuueckue 3anstust (113) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
KonTakTHas camocTosiTenpHas paboTa — —
CamocTosiTeTbHOE U3YUCHHE Pa3/IeNIOB AUCITUILUIMHBI 2,22 80
JK3aMeH 1 36
KonTakTHas paboTa — MpOMEKyTOUHAs aTTECTAIHs 1 0,4
IToarotoBka K SK3aMEeHY 35,6
Buj kouTpoOss: JK3aMeH
N B 3auetnsix | B actponoM.
Bunsl yueOHOI paboThI
SAMHHIIAX gyacax
O01as TPYA0€eMKOCTh JMCHHUILIHHBI N0 Y4€0HOMY IJIAHY 5 135
KontakTHasi paboTa — ayIuTOPHbIE 3aHATHS 1,78 48
Jlexumnm (Jlek) 0,89 24




IIpodonxcenue madbauywl

[Tpaktuueckue 3ansatus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocTosiTenpHas paboTa — —
CamocTosITeTbHOEC U3YUYCHHE PA3/IeNIOB AUCITUILUIMHBI 2,22 60
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1 0,3
IToaroToBka K sK3aMeHy 26,7
Buja koHTpOJISI: JK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«XuMHYeCcKasi KHHETHKA PeaKI[Uil OPraHu4ecKoro i HepTeXuMHYECKOTr0 CHHTE3a)
(b1.B./1B.04.02)

1. lleabr AUCHMIUIMHBI — OBIAJCTh 3HAHUSAMHU OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSIX TPOTEKAaHWs] XHMHYECKHX TIPOLECCOB, IyTSAX BBISBICHUS METOJIOB,
MO3BOJIAIONINX YCTAaHABIMBATH MPUPOIY CKOPOCTh-OMPEACISAIONIeH CTaAUuN U JeNiaTh BBHIBOJBI O
BO3MOXXHOM MEXaHH3ME PEAKIIMU, IIOHUMATh POJIb KaTalln3a JJIsl XUMHUECKOW TEXHOJIOTHH.

2.B pesyabTrare wu3y4YeHMs JUCHMIUIMHBI OOY4YalOIIMiCA 1O Mporpamme
0axkajaBpUaTa J0JIKEH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CHOCOOHOCTBIO TJIAHUPOBATH M MPOBOAUTH (PU3NYECKUE U XHUMHUECKHE HKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY MX Pe3yJbTaTOB U OLEHHUBAThH IOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI U
yCTaHABIMBATh TPAHUIIBI UX TPUMEHEHUS, TPUMEHSATh METO/IbI MaTEMaTHUYECKOTO aHalu3a
MOJIETUPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTaNIbHOTO HccaenoBanus (I1IK-16);

— TOTOBHOCTBHIO HCIIOJB30BATh 3HAHUS OCHOBHBIX (DH3MUYECKHX TEOpUH ISl PEIICHHS
BO3ZHUKAIOIMNX (U3MUYECKUX 3a7]a4, CAMOCTOSTEIBHOTO MPHOOpeTeHusl (U3NUECKUX 3HAHUH,
IUIs TIOHUMaHUS TIPUHIMIIOB pabOThl MPUOOPOB U yCTPONCTB, B TOM YHCIIE BBIXOISIIAX 32
npeesbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus ([1IK-19).

3uame:

— OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHNUS XUMUYECKUX PEaKITHii;

— TEOpUH XWMHUYECKOH KWHETHKH, IyTH TEOPETHYECKOTO pacueTa CKOPOCTeH XUMHUYECKUX
peaxiuii ¥ OrpaHMYEHHs B IPUMEHUMOCTH PACYETHBIX METO/IOB;

— OCHOBBI TeOpHH (POTOXUMHUECKUX U LEMHBIX PEaKLUi, peakiuidi B pacTBOpax. 0COOEHHOCTH
UX CTAJUITHOrO MPOTEKaHUS U YCIOBHSI OCYIIIECTBICHHUS;

— OCHOBHBIE YepThl TOMOT€HHOTO U TETEPOreHHOro Karajiu3a, MPUYUHBI YCKOPEHUs
XMMHYECKOT0 Tpoliecca B MPUCYTCTBUHU KaTaIU3aToOPA.

Ymemo:

— TPUMEHATH TEOPETHYECKHE 3HAHUS U OKCIEPUMEHTAJbHBIE METOJbl HCCIEI0BaHUs
GU3NYEeCKON XUMHH JIsi PEIICHUS BOIPOCOB, BO3HHUKAIOMIUX IPH W3YYEHUH KHHETHUKU
XUMHYECKHUX PEaKIIHii;

— HaXOAWUTh CKOPOCTh M YCTAaHABIMUBATH MOPAIOK XUMUYECKON peaklnu;

— TPOBOJUTH AHANU3 M KPUTHUECKH OLIEHWBATH IMOITYYCHHBIE SKCIIEPUMEHTANBHBIC JaHHEIC,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHUSMU OCHOBHBIX 3aKOHOB XWMHUYECKOW KHUHETHKH, BIHMSHHS pPAa3IUYHBIX (HAaKTOPOB
(TemmepaTypsl, 1aBJI€HUS, KaTAJIN3aTOpa) HA CKOPOCTh XUMHUECKON peaKIHH.

— KOMILUIEKCOM METOJIOB OMpPEIEICHHS MOPSIKA U CKOPOCTH PEaKIINU;

— TOoaXoAamMH i YCTAaHOBJEHHS JIMMUTHUPYIOLIEH CTaAuM M MEXaHU3Ma H3y4dyaeMoi
XUMHYECKON PEAKIIUU.

3. KpaTtkoe cogep:xanue TUCUHMILIHHBI

Pazoen 1. Xumuueckas kunemuxa.



1.1. ®opmanbHas KHHETHKA

CKOpOoCTh XMMHUYECKOW PpEaKIMM, KOHCTAaHTA CKOPOCTH, MOPSINOK M MOJEKYJAPHOCTb
peakiuu. Kunermka HeoOpaTumbIx peakiuit 1-ro, 2-ro, 3-ro0 W HYJEBOro TOPSJIKOB.
JuddepeHunansaple 1 MHTETpalbHbIE METOJBI ONpeneNeHus nopsaaka peakuuu. CroxHble
peakiuu. [IpMHIMI HE3aBUCHUMOTO MPOTEKAHHUs JJIEMEHTapHbIX peakiuil. OOpatumbie,
IapauleJIbHBIC U MOCIEI0BATENIBHbBIE peakiMy 1-ro nopsaka. [IpyHumn tuMuTUpyonen craauu
NOCJIEIOBATEIbHON XUMHUECKOH peakiuu. MeTo/1 KBa3UCTallMOHAPHBIX KOHIIEHTpaluii, 0061acTh
npuMeHeHus. BiusiHue Temmeparypbl Ha CKOPOCTb peakLuH, NMPpHOIMKEHHOE MpaBwio BaHT-
lopda. YpaBuenue Appenuyca, nupdepeHuuanbHas U HHTErpajibHble (OPMBI ypaBHEHHUS.
OKCMOHEHIMATIbHAS dopma  ypaBHeHUs  AppeHHyca. DHeprus aKTUBALIMKI u
IPEIIKCIIOHEHIINAIbHBIA MHOKUTEND.

1.2. Teopun XuMHYECKOM KUHETUKHU

Teopun XUMHUYECKOW KUHETUKH: TEOPUS aKTUBHBIX COYAAPEHUU U TEOPHS MEPEXOLHOrO
coctossaust TIIC (aktmBuUpoBaHHOTO KOMmIuiekca). OcHoBHble monoxeHus TAC, mexaHu3M
aKTUBalMU MoJiekyJ. KoHcTaHTa cKOpOCTH OMMONEKYJsIpHOW peakuuu. DU3NYeCKUil CMBICI
IIPEIDKCIIOHCHIIMAIBHOTO MHOXHUTENI M JHEPrUM aKTUBAllMM B paMKaX TEOPUM aKTHUBHBIX
coynapenuii. Crepudeckuii GpakTop, HEOOXOAUMOCTh €r0 BBEJCHHUS B KWHETUYECKOE ypPaBHEHHE
peakuun. JlOCTOMHCTBA Y HEAOCTAaTKU TEOPUM AaKTUBHBIX COyJapeHwil. MexaHuszm
MOHOMOJIEKYJISIPHBIX ra30BbIX peakunii B pamkax TAC. Cxema Jlunnemana. Teopus nepexoaHoro
coctossaus (aktuBupoBaHHoro komiuwiekca) (TTIC wmmu TAK). OcnoBubie mosnoxxenuss TIIC,
KMHETUYECKasi CXeMa peakiuuu. AKTUBHUPOBAaHHBIM KOMILJIEKC M €ro csoicTBa. IloBepxHOCTH
NOTeHIMaIbHOM 3Hepruu. Koopaunara peakuuu, npopuib MyTH PEAKIMU, SHEPTUsl aKTUBALIUH.
OHTanbnMsl U SHTPONUS akTUBaLUU. VcTonkoBaHHME MNPEAIKCIOHEHIUMAIBHOTO MHOMKUTENS U
CTEpUUYECKOro (akTopa B paMKax TEOPUHU MEPEXOIHOI0 COCTOSIHUA. [I0CTOMHCTBA U HEAOCTATKU
TEOpUH.

1.3. ®oToXMMHUECKHE peaKIuu

@DOoTOXMMHUYECKHE peakuu. XUMHUYecKkue M (poToduznyeckue CcTaauu, BTOPUYHBIE
nporecchl. Kunetnka ¢oroxummueckux peaknuid. CeHCHOMIM3UpOBaHHBIE (DOTOXMMHUYECKHE
peaxkuuu.

1.4. llentubie peakiuu

LenHble peakuyu, MEXaHU3MBbl 3apOXKICHHS, pa3BUTHs U 00pbIBa Lienu. Hepa3BeTBieHHbIE
U pa3BETBJCHHBbIE IEMHbIE peakluuu. BeposSTHOCTHass Teopusi pa3BETBICHHBIX pEaKLUM.
ITpenenbHble SABICHMS B LIETTHBIX PEAKLUAX, HKHUHA U BEPXHUH NPEEIIbl BOCIITIAMEHEHHUS.

1.5. Kuneruka peakuuii B pacTBopax

OcoOeHHOCTH MPOTEKaHMUs XMUMHMYECKMX peakuuii B pactBopax. Kietoussiii sddekr.
Kunernueckas cxema nporekanusi OMMOJIEKYJIIpHON peakuuu B pacTBope. [IpenenbHbie ciydyan
npoTeKaHusi peakuuu. beicTpeie (nuddy3noHHO-KOHTpONIHpyeMble) peakiuu, Tuddy3noHHBINH
Ipeesl KOHCTaHTBl CKOPOCTH peakuuu. Y paBHeHHe bpencrena-beeppyma. KuHeTnka MOHHBIX
peaxkuuil B pacTBOpax. BinsH1e HOHHOM CHIIBI pacTBOpa Ha CKOPOCTh PEAKLUH C y4aCTUEM HOHOB.
Makpokunetrka. Pormb muddy3un B KHHETHUKE Te€TEPOTESHHBIX PEAKIUil. Pa3mudHbBIC PeKUMBI
NPOTEKAHUs peakUuil (BHELIHSS KUHETHYecKas o0jacTh; OOJIAaCTM BHEIIHEH U BHYTpeHHEH
i dy3un).

Paszoen 2. Kamanus3.

2.1. OcHOBHBIE 3aKOHOMEPHOCTH KAaTATUTHUYECKUX PEaAKITHI

OcCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTUYECKUX peakuui. Bnmsanue karanusatopa Ha
TEPMOJUHAMHYECKHE U KHUHETHYeCKHEe mapaMeTpbl peakuuu. CelneKTUBHOCTh KaTalau3aTopa,
KaTaJUTUYECKast aKTUBHOCTD.

2.2. 'oMOreHHbIN KaTanus

CnuTHBIA W pa3feibHBI MEXaHWU3Mbl KaTaIUTHYECKOTO ACUCTBHA. OHEPreTHUECKHE
JarpaMMbl B3aUMOJICHCTBUS peareHTOB ¢ Kataau3zaTopoM. O0mui u cnenupuueckuii KUCIoTHO-
OCHOBHOI1 KaTtanu3. Katanns koMIuieKcaMy MepexoiHbIX MeTaJlI0B. @epMEHTATUBHBIN KaTallus.

2.3. 'eTeporeHHbIi KaTalus.



lereporennpiii kartanu3, ero oOIIHe 3aKOHOMEPHOCTH. AjcopOuus Kak CTaaus
FeTEPOreHHOTO KaTaju3a. THuIbl TETEPOreHHBIX KATAIM3aTOPOB. 3aKOH JACHCTBYIOIIUX
noBepxHocTel. KuHeTnka rereporeHHbIX peakiui.

4. O0beM yueOHO# JUCUMIIIIMHBI

. B 3auerHbIX B akanmem.
Bunst yueOHOI paboTh

eIMHULIAX yacax
O0u1as TPy10€eMKOCTh IMCUMILUIMHBI 0 Y4€OHOMY IJIAHY 5 180
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,78 64
Jlexmu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesqbHas: padora (CP): 2,22 80
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITEIbHOE U3YUYEHHUE Pa3/IeSIOB JUCIIUILIMHBI 2,22 80
JK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 1 0,4
[ToAroToBKa K 3K3aMeHY 35,6

Bujx koHTpOJIS: JK3aMeH
. B 3auernbix | B actpoHoM.
Bunst yueOHoi paboTh

eIMHULIAX yacax
O0u1as TPyA0€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 5 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSI: 1,78 48
Jlexmuu (JIek) 0,89 24
[Tpaktuueckue 3anarus (113) 0,89 24
CamocrositesqbHas padora (CP): 2,22 60
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,22 60
JK3aMeH 1 27
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,3
[ToAroToBKa K 3K3aMEHY 26,7

Bujx koHTpOJIS: JK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI MEHEI)KMEHTA M1 MAPKETHHIA B TEXHOJOTHHA OCHOBHOTO OPraHU4Y€eCKOro
U Heprexumudeckoro cunaresa» (b1.B./1B.05.01)

1. llear AUCHMIUVIMHBI — TIOJYYEHHE CHCTEMBl 3HAaHUH O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS TMPEANPUATHS B O00JIACTH MEHEDKMEHTa W MAapKeTHHIra; H3yueHue
OpTraHU3aAIMOHHON CTPYKTYPBI MPENNPUATHS, (OPMBI U METO/BI YIPABICHUS UM.

2. B pe3yabrare u3y4YeHUs JUCHUILVIMHBI oOO0y4yamlmiuiicsi Mo mnporpamMmme
0akajaBpUAaTAa J0JIKEH:

Obnadams cnepyromumu  odmenpodeccuonanbabiMu (OIIK) u nmpodeccnonanbHBIME
(ITK) xoMIieTeHITUSAMMU:

— BJIaJCHHUCM IOHUMAHUA CYHIHOCTHU U 3HAUCHUA I/IH(I)OpMaI_[I/II/I B pa3BUTUHU COBPCMCHHOI'O
MH(OPMALIMOHHOTO O0IEeCTBA, OCO3HAHMS OMNACHOCTU M YIPO3bl, BO3HUKAIOUIUX B 3TOM
mporecce, CIIOCOOHOCTBIO — COOMIOJATh  OCHOBHBIE  TpeOOBaHUS  MH(DOPMAITMOHHOU
0€301acHOCTH, B TOM YHUCJIE 3aIUTHI TocyaapcTBeHHOM TaitHbI (OI1K—4);

— TOTOBHOCTBIO HCIOJB30BaTh HOPMATHBHBbIE JOKYMEHTHI 0 KadyeCTBY, CTaHIApTHU3ALMU U
cepTu(UKAIMH TPOTYKTOB M U3ACTUHN, SIEMEHTH YKOHOMUYECKOTO aHAIN3a B MPAKTUIECKOM
nesitenbHOCTH (ITK=3);

— CHOCOOHOCTBIO MPOBOJUTH aHAIH3 ChIPbsI, MATEPUAIOB U TOTOBOI MPOIYKIIMH, OCYIIECTBIISATh
OIICHKY pe3ysibTaToB aHanu3a ([1K-10);



— TOTOBHOCTBIO M3y4YaTh Hay4YHO-TEXHUUECKYI0 MH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeHbIN
ombIT Mo TemaTuke uccienoBanus (ITK-20).

3Hamp:

— TPUHLUIBI COCTABJICHUS TEXHUYECKOW ITOKyMEHTauuu (Trpa@ukoB padoOT, HHCTPYKIHA,
IUTAHOB, CMET, 3asiBOK Ha MaTEPHAIBI U 000pYyI0BaHUE) U JP.;

— TEOpPETUYECKHE OCHOBBI M METO/IbI BRIPAOOTKH 1IEJI€H U cTpaTeruu Ou3Heca;

— TPUHIMUIIBI TOATOTOBKM JOKYMEHTAllMU IJIsi CO3/IaHUSI CHUCTEMBl MEHEHKMEHTa KauecTBa
MIPENPUSITHS,

—  METOJIbl U TEXHOJIOTUY MPUHATHUS U peau3alluil YIIPaBICHYECKUX PEIICHUN.

Ymemn:

— COCTaBJIATh 3asBKH Ha 000pyAOBaHUE;

— pa3pabaTbiBaTh TEXHUYECKYIO TIOKYMEHTAIIUIO;

— TPUHUMATh YIIPaBJICHYECKUE PEIICHUS U OPTaHU30BbIBATh UX BBIIIOJIHEHHUE;

— cobupatb, 00pabaThIBaTh U UCHOIB30BAThH YIIPABICHUECKYIO HH(OPMALIUIO;

— pabotaTh C yOpaBIEHYECKOW JOKYMEHTAIMEHl, MOJb30BaTbCid 3aKOHAM, HOPMaMH U
MpaBUIaMU aJMUHUCTPATUBHOM €SI TEIILHOCTH;

— pacrpenensTh 0053aHHOCTH U OTBETCTBEHHOCTB;

— HCHOJb30BaTh METOAbI MOTHUBALIUU NIEPCOHAIIA;

— KOHTPOJIUPOBAThH U PETYJIUPOBATH UCTIOJHEHHE MJIAHOB.

Bnaoemy:

— HaBBIKAMH MPUMEHEHUS ONTUMAIBHBIX MTOJXO0/IOB JIJIsl JMATHOCTUKH U aHAJIM3a PHIHKA;

— MeETOJaMH PYKOBO/JICTBA MEPCOHAIIOM;

— UWHCTpyMeHTaMHU Y((HEKTHBHOTO YIPABICHUS MPEATPUITHEM.

3. Kparkoe conepxxanue QM CHUILTHHBI

Pa3zoen 1. Ocnoswl ynpasenenus npeonpusmuem.

1.1. Beenenue. IIpeamer, meToq u comepxaHue JUCHUILTUHBI « OCHOBBI MEHEIKMEHTA U
MapKeTUHra». Teopusi ympaBJieHHUsS: YIpaBiIeHHE KaK MOTPEOHOCTh M Kak (pakTop ycrexa
NESITEIbHOCTH, CYIIHOCTh M COJAEpKAaHHE YIpPaBICHUS, MECTO TECOPUU YIPABJICHHUS B CHCTEME
COBPEMEHHBIX 3HAHUM, CreNU(UKA YINPABICHYCCKON IEATETbHOCTH, COBPEMEHHBIC MPOOJIEMBI
ynpapneHusi. ['eHe3uc Teopuu YIpaBJICHUSA: YMNpPaBICHUYECKHE DPEBOJIOIUU, BO3HUKHOBEHHE
HAy4YHOW TEOPUH YMPABJICHHS, UCTOKH W TEHICHIMHM PA3BUTHS POCCUUCKOTO YINPABICHUSA.
3aKOHOMEPHOCTH W TPHUHIMIBI YMPaBICHUS: CYObEKTHBHBIE U OOBEKTHUBHBIC (DaKTOPHI B
yIIpaBJICHUHU.

1.2. Cucrema ympaBieHus OpeanpustueM u ee cTpykrypa. OneHka 3ddexTuBHOCTH
yopasieHus. Cucrema yrpaBieHUs: MOHATUE CHCTEMBbl YIIpaBJICHUs, pacrupeaeiacHue GyHKIHH,
MOJTHOMOYHI ¥ OTBETCTBEHHOCTH, MPUHITUIIBI TOCTPOCHUSI CHCTEM yrpaBieHus. L{enTpanuzanus
W JICUEHTpaNIN3allis YMpaBJICHUS, JEJIErUpPOBAHUE TOJHOMOYMM B TMpPOIECCaX YMPABICHUS.
OpranuzanvoHHasi CTpykTypa u ee BuAbl. OCHOBHBbIE MOHATUS A()(PEKTUBHOCTH YIIPABICHUS.
[oxazatenu 3¢ (heKTUBHOCTH YIIPaBICHHUS.

Pazoen 2. Ocnoswl menedscmenma.

2.1. lenu B cucteme ynpasieHus. PazpaboTtka crpaTeruii u ruianoB opranuzaruu. Lenu
[eNenoiaraHie B YMPaBJICHUH: POJIb L€ B OpPraHM3allMl M OCYIIECTBICHHH IPOIIECCOB
yIpaBiIeHUs, KIIacCH(pUKALIHS LIeTIeH, TOCTPOCHUE AepeBa LieJiei; coueTaHnue pa3HOoOOpa3us 1esIei
U (YHKIMI MEHEKMEHTa; CUCTeMa YIpPaBIEHUS MO IENSIM; CTPATeTUsl U TaKTHKA YIPaBIICHUS.
CyurHocTh, TPUHIMIBI U METOABI TaHupoBaHus. I[Iporecc BbipaboTku cTpareruu. Dopmbl
TEKYIIETO MIaHUPOBAHUS.

2.2. TexHonorusi pa3paOOTKM U TPUHATHS YNpaBIeHUYECKUX pemieHui. PaspaboTka
VOpaBIEHYECKUX PpELICHWH: TMOHATHE U  Kiaccudukamus yHpaBIEeHYECKHUX pEILICHH,
OCHOBOIIOJIATAIOIINE SJIEMEHTHI JIEATCIbHOCTH, YCJIOBUS M KPHUTCPUMU TIPUHATHSA PEIICHHM,
OpOLECC W MOJETH MPHUHATHS YIPaBIEHYECKUX pEIICHUM, peanu3anus ynpaBIeHUYECKUX
peLeHui.



2.3. Bnactb B cucteMe ynpaBlieHUs. TUACPCTBO U CTHIIb ypaBieHus. OTHOLIECHUS BJIACTH
B CHCTEME€ YTMpaBJCHUS: MOHATHE M TUIOJOTUS BJIACTH; BJIACThb U aBTOPUTET MEHEKEpa;
npu3HaKd, (aKTOpbl W MPOSBICHUS HEYNPaBISEMOCTH; HMCTOYHUKH BJIACTH B YIIPABJICHUU
OopraHu3aleil; mapTHepCTBO B Mpolieccax MeHemKMeHTa. JIuaepcTBO U CTWIIb YIpPaBIICHUS:
nporecchl  (OPMHPOBAHHSI M OCHOBHBIE COCTABISIIOIIME JIMACPCTBA, (opMalibHBIE U
HedopMasbHbIe (HDaKTOPbI JIUJEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIE YIPABICHUS, TCHACHUIUS
pPa3BUTHS CTUJIS YIIPABIICHUS.

2.4. MoTHBaIlMOHHBIE OCHOBBI YIIpaBJiCHUS U KOH(MIUKTH. MOTHBAIUS JCSITCIBHOCTH B
YIpaBICHUU: MOTHUBBI J€ATEILHOCTH YEJIOBEKA U UX POJIb B YIIPaBICHUU, OCHOBHbBIC TIOHITHUS U
JIOTMKa Tpolecca MOTUBaluH, (axkTopsl (OpMHpPOBaHHS MOTHUBOB TpYyJAa; HCIOJb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEIKMEHTa; (hakTopbl 3((HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIENIIMY MOTUBaUuU. ['pynmnoBas TuHaAMUKa U KOH(MIUKTHL: pOJIb TPYIIL B MOBEACHUU U
NESITEIIbHOCTH YeJIoBeKa, (POPMUPOBAHUE TPYIII, B3AUMOACHCTBHS B TPYIIE U B OpPraHU3AIINY;
BO3HUKHOBEHHUE, TMPOSBICHUE U PA3HOBUAHOCTH KOH(IUKTOB, BIHSHHE KOH(DIMKTOB Ha
yIpaBJeHHE.

Paszoen 3. Ochovl mapkemunea.

3.1. MapkeTuHT Kak cucTeMa yNpaBJICHUs], PETYJIMPOBAaHUS U U3yUueHUs pbiHKA. [loHsTHE
MapKEeTHHTa, MPOUCX0XKIEHUE U CYIIHOCTh MapKETHUHIa, LIeJN MapKeTuHra. OCHOBHbIE ITPU3HAKU
MapKEeTUHIOBOTO CTWis ympaiieHus. Konnenmuu mapkerunra. OCHOBHbIE BUbI MapKETHHTA.
MapkeTuHroBas cpena.

3.2. Komnneke mapkernHra. OCHOBHbIE MAapKETUHIOBblE MHCTPYMEHTHI. CoaepkaHue U
IpoLEeCC YINpaBieHus MapKeTUHroM. OcHoBHbIE (DYHKUMU MapKeTHHra. ToBapHas, I€HOBas,
cOBITOBasl 1 KOMMYHUKAIIMOHHAsT TTONUTHKU (hupmbl. ToBapHbie cTpaTeruu. Pa3paboTka HOBBIX
TOBapOB.

4. O0beM yueOHO# TUCIHIJIMHBI

o B 3ageTHBIX B akamewm.
Bunsl yueOHoi paboThI

SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 2 72
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,89 32
Jlexum (JIek) 0,44 16
[TpakTnueckue 3austus (I13) 0,44 16
CamocrositenbHas padora (CP): 1,11 39,8
KonTakTHas camocrosiTenbHas padboTa — —
CamocTosiTeIbHOE U3YUCHHUE Pa3/IeI0B JUCIUILIMHbI 1,11 39.8
3auem: 0,006 0,2
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,006 0,2

Bunx koHTpOJIS: 3auer

Bunet yueOHOi paboTh

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
OO0uas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 2 54
KonTakTHasi paboTa — ay1IMTOPHbIE 3aHATHSL: 0,89 24
Jlexuuu (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,11 29,85
KonTakTHas camocTosiTenbHas paboTa — —
CamMOoCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 1,11 29,85
3auem: 0,006 0,15
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,006 0,15

Buj koHTpOJIS: 3auer




AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI TEXHUYECKOI'0 PeryJJMpOBaHUSA U YIIPABJEeHUS KA4eCTBOM B TEXHOJIOTHH
OCHOBHOT'0 OPraHUYeCKOro U Heprexumuieckoro cunresa» (b1.B./1B.05.02)

1. IleJb TUCHUILUINHBI — TIOTyYEHUE CUCTEMbBI 3HAHUN O TEXHUYECKOM PETyJIUPOBAHUU U
yOpaBJIeHUN KAa4eCTBOM Ha NPEANPUATHUAX B CUCTEME HAIlMOHAJIBHONM 3KOHOMHUKH, BKIIOYas
METOJIOJIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH B YCJOBHSIX PBIHOYHON IKOHOMHUKH, a TaKKe
BHEJJPEHUE pEe3ybTaTOB HAYYHO-TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKUX pPa3pabOTOK B
pEeaNbHBIN CEKTOP YIKOHOMUKH.

2. B pe3yabrare M3y4YeHUs JMCHUIUVIMHBI oO0y4yamliuiics N0 mnporpamMmme
0akaJlaBpuaTAa J0JIKEH:

Obnadams cnepyromumu  odmenpodeccuonanbabiMu (OIIK) u nmpodeccnonanbHbIME
(ITK) xoMIieTeHITUsAMU:

— BJIAJICHUEM MOHUMAHUS CYIIHOCTH M 3HAYeHUS WH(OpPMAIMH B Pa3BUTUU COBPEMEHHOIO
MH(OPMALIMOHHOTO O0IEeCTBA, OCO3HAHMS OMNACHOCTU M YIPO3bl, BO3HUKAIOUIUX B 3TOM
mporecce, CIIOCOOHOCTBIO  COOJIOJAaTh  OCHOBHBIE  TpeOOBaHUS  MH(POPMAIMOHHOU
0€301acHOCTH, B TOM YHUCJIE 3aIUThI TocyaapcTBeHHON TatHbl (OI1K—4);

— TOTOBHOCTBIO HCIOJB30BaTh HOPMATHBHBIE JOKYMEHTHI 0 KadyeCTBY, CTaHIApTHU3ALMU U
cepTu(UKAIIH MPOTYKTOB M U3ACTUHN, SIEMEHTH YKOHOMUYECKOTO aHAIN3a B MPAKTUIECKOM
nesitenpHOCTH (ITK-3);

— CHOCOOHOCTBIO MPOBOJUTH aHAIHU3 ChIPbsI, MATEPUAIOB U TOTOBOI MPOIYKIIUH, OCYIIECTBIISATh
OIICHKY pe3yJsibTaToB aHanu3a ([1K-10);

— TOTOBHOCTBIO M3y4YaTh HAyYHO-TEXHUYECKYI0 MHPOPMAIUIO, OTCUCCTBEHHBIN U 3apyOeKHBIN
OmBIT TI0 TeMaTuke ucciaeaoanus (IIK—-20).

3uame:

— TIPUHIUIBI COCTABJICHUS TEXHUYCCKOW ITOKYMEHTaluu (TpaukoB padOT, WHCTPYKIIHH,
IJIAHOB, CMET, 3asiBOK Ha MaTepHalbl U 000pyA0BaHUE) U IP.;

— TEOpPEeTHYECKHE OCHOBBI M METOAbl Pa3pabOTKU CTPATETMUYECKUX IeNiel AesITeNbHOCTU
MIPEPUITHS;

— TMPUHUUIB  TMOATOTOBKM  JTOKyMEHTAlMW JUIS  CO3JaHHsl CHCTEMbl TEXHHYECKOIrO
PETYIHPOBAHUS U MEHEDKMEHTA KaueCTBa MPEATPHUSTHUS;

—  METOJIbl U TEXHOJIOTUY IPUHATHUS U peau3allui YIIPABICHYECKUX PEIICHUN.

Ymemn:

— pa3pabaTbiBaTh TEXHUYECKYIO IOKYMEHTAIIUIO;

— TPUHUMATH YIIPaBICHYECKUE PEIICHUS U OPTaHU30BBIBATh UX BBIIIOJIHEHUE;

— cobupatb, 00padaThIBaTh TEXHUUYECKYIO HH(POPMALIHUIO;

— pabotaTh C yOpPaBIEHYECKOW JOKYMEHTAIMEH, MONb30BaThCAd 3aKOHAM, HOPMaMH U
MpaBWJIaMU aIMUHUCTPATUBHOMN JESITEIbHOCTH;

— pacrpenensTh 00513aHHOCTH U OTBETCTBEHHOCTD;

— HCHOJb30BaTh METOAbI MOTHUBALIUU NIEPCOHAIIA;

— KOHTPOJIMPOBAThH U PETYJIUPOBATH UCTIOJHEHHE MJIAHOB.

Braoemy:

— CHOCOOHOCTBIO B COCTaBE KOJJIEKTHBA MCIIOJHUTENIEH yUacTBOBAaTh B IPOEKTHBIX padboTax;

— HaBBIKAMH TIPUMEHEHUS ONTHUMAJBHBIX TOIXOJOB IS JHATHOCTUKH WM aHajIu3a pPHIHKA
MIPOIYKITNH;

— BIaAeTh METOJAaMU W HWHCTPYMEHTAMH TEXHUYECKOTO PpETyJIUPOBaHUS U YIPaBICHUS
Ka4eCTBOM Ha TIPEIITPHUSITHH.

3. Kparkoe conepxxanue 1M CHUILTTHHBI

Pasoen 1. Ocnogvl  mexuuueckoeo pe2yiuposanusi U YHNpaeieHus Kaiecmeom Ha
npeonpusimuu.

Beenenune. Ilpeamer, Meroq W CoAEpKaHWE UCUUIUIMHBL. TeopHusi TEXHUYECKOTO
perylnupoBaHusl W yNpaBIeHHs: yMpaBieHHEe Kak NOTPeOHOCTh M Kak (akTop ycrmexa



JESATEIIBHOCTH, CYIIHOCTh M COJAEP)KAHHWE YIPABIEHUS, MECTO TEOpPUH TEXHUYECKOIO
peryiupoBaHusl M YNpaBICHHUS KAaueCTBOM B CHCTEME COBPEMEHHBIX 3HaHUH, creuuduka
YIPaBICHYECKOH  JIeATENbHOCTH, COBPEMEHHBIE MPOOJEMBl  YNpPaBICHHUS  KadeCTBOM.
3aKOHOMEPHOCTH W TPUHLHUIIBI yIPaBICHUS KauyeCTBOM: CYOBEKTHBHbIE U OOBEKTHBHbBIE
dakropbl. CUcTeMa TEXHHYECKOTO PETyJIUPOBAHUS U YIPABICHHUS KAa4YeCTBOM Ha MPEIIPUSTHH.
Onenka 3¢ deKTUBHOCTH ympaBieHHs] kauecTBOM. CucTema ynpaBieHHs KaueCTBOM: IMOHSTHE
CUCTEMBI YIIpaBJICHHUs, pacupesesieHue GyHKIIH, TOJIHOMOYUN M OTBETCTBEHHOCTH, MPUHITUIIBI
MIOCTPOEHUsI CUCTEM YIIPABIEHUs KaueCTBOM. LleHTpann3anus u JeneHTpanu3anus yrnpaBleHUs,
JieJIeTupoBaHue MOTHOMOYUN. OCHOBHBIE MOHATHUS B TEXHUYECKOM PETYIUPOBAHUU U YIIPABICHUH
kadecTtBoM. [TokazaTenu 3pheKTHBHOCTH yIIpaBICHUS.

Pa3zoen 2. Ocnosvt mexnuueckoeo pe2yiuposanus u cucmema MeHeoNCMeHma Kayecmad.

enu B cucreMe ynpasiieHns kadecTBOM. Llenn TexHnueckoro peryiaupoBanus. Ponb nemnmn
B OpraHM3allii U OCYLIECTBJICHUHU MPOIECCOB YIPABJICHUs, KiIaccu(uKanus Lenen, mocTpoeHue
JiepeBa 1eJIeii; coueTanne pasHooOpa3us 1eseit U QyHKIMI MEHEDKMEHTA; CUCTEMa YIPaBIICHUS
Mo LEJsAM; CTpaTerusi U TaKTHKA YIMpaBlieHUs KauecTBOM. CyIIHOCTb, MPUHLUIIBI U METOMAbI
wianupoBanusl. [Iponecc BbipaboTku cTpareruu. @OpMbl TEKYIIETO MJIaHUPOBAHUS YIIPABICHUS
KauecTBOM. BHenpeHue pe3yibTaToB HAay4yHO- TEXHUYECKMX M IPOEKTHO-KOHCTPYKTOPCKHX
pa3paboTOK B pealbHBIH CEKTOP HSKOHOMHUKU. TexHomorus pa3pabOTKM U MPHUHITUS
yIpaBJIeHYeCKUX penieHuid. Pa3zpaboTka ynpaBIeHUECKUX pEeIIeHUI: TOHATHE U KIaCCUPUKAIIHS
YIPaBJICHUYECKUX PELICHNN, OCHOBOMOJAralOIIUE AIEMEHTBI IE€ATEIbHOCTH, YCIOBUS U KPUTEPUH
NPUHATUSL PEHICHUH, MPOLEcC U MOJECIM NPHUHITHS YHPABICHUYECKUX PpEUICHUH, pean3anus
YIIPABJICHUYECKUX PEIICHUM.

Paszoen 3. Ilpobremvl mexuuyecko2o pe2yiuposanus u ynpagienue Kaiecmseom.

Bunacte B cucreme ynpasienus. JluaepcTBo u cTwiib ynpasieHus. OTHOLIEHUS BJIACTH B
CHUCTEME YNPABIICHHUS: IOHATHUE U TUIIOJOTUS BIACTH; BJIACTh U aBTOPUTET MEHEKEPa; MPU3HAKH,
(GakTopbl U MPOSBICHUS HEYNPABISEMOCTH; UCTOYHUKHU BJIACTU B YNPABIECHUH OpraHU3aluei;
NapTHEPCTBO B Ipolieccax MEHEKMEHTa. JIuaepcTBo U CTuib yrpaBieHus. MOTUBAallMOHHbBIE
OCHOBBI TEXHUYECKOI'O PETYJIMPOBAHUS U yNPABICHUE KauecTBOM. MOTHBaIUs N€ATEILHOCTU B
yOpaBIECHUHN: MOTUBBI JACSITEILHOCTH PAOOTHUKA U UX POJIb B YIIPaBICHUH, OCHOBHBIE TIOHATHUS U
JOTHKa TMpoIecca MOTHBAIMH, (aKTOpbl (OPMHPOBAHUS MOTHBOB TpYyJa; HCIIOIB30BaHHUE
MOTHBAIlMM B TPAKTHKE MEHEIKMEHTa; (hakTopbl 3((HEKTUBHOCTH MOTHBAIIMM, COBPEMEHHBIC
KOHLICTIIIMK MOTHBAaIuu. ['pynmoBas nUHaMHKa U KOHQIUKTHI: POJIb TPYMIBI B TMOBEACHUU U
NEeSTEIbHOCTH PabOTHHKA, (POPMUPOBAHKE TPYIIN, B3aUMOJACUCTBUS B TPYIINE U B OPraHU3AIINY;
BO3HHKHOBEHHUE, MPOSBICHUE ¥ PA3HOBUIHOCTH KOH(IIMKTOB, BIUSHHE KOH(IUKTOB Ha
yIpaBJ€HUE MPOU3BOICTBOM.

4. O0beM yueOHO# TUCHHIJIMHBI

. B 3auerHbIxX B akanmem.
Bunet yueOHOi1 paboOThI
eIMHULIAX yacax
O0mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHy 2 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexumu (Jlek) 0,44 16
[TpakTnueckue 3anstust (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 39,8
KonTakTHas camocTosiTenpHas paboTa — —
CaMOCTOSITENIbHOE U3YUYEHUE PA3/I€JIOB TUCIIUIIIIMHBI 1,11 39,8
3auem: 0,006 0,2
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 0,006 0,2
Buja kouTpoJs: 3auer
. B 3auetHpix | B actpoHOM.
Bunast yueOHoii paboTh
eAMHULIAX Jacax
O01as TPYA0€eMKOCTh JMCHHUILIHHBI N0 Y4€0HOMY IJIAHY 2 54




IIpooonsicenue mabauyvl

KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
Jlexumu (Jlek) 0,44 12
[TpakTrueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 29,85
KoHnTakTHas camocTosiTeNibHas paboTa — —
CaMOCTOSITEIbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIIMHBI 1,11 29,85
3auem: 0,006 0,15
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 0,006 0,15
Buj koHTpOJA: 3auer

AHHOTAIUSA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«OCHOBBI KBAHTOBOIi XMMHH B TEXHOJIOTMU OCHOBHOI'0 OPraHHMY€eCKOro
U Heprexumuyeckoro cunte3a» (b1.B./1B.06.01)

1. Heab AUCHUNIMHBI — U3YYEHUE OCHOBHBIX IIOHATHI COBPEMEHHOW KBAHTOBOM XUMUU

U KBaHTOBO-XMMHUYECKMX METOJOB pacyeTa CTPOCHUSI M CBOMCTB XUMHUYECKHX CHUCTEM; BO

BBEJICHHUH CTYJECHTOB B KpPyI' OCHOBHBIX TMPEJCTaBICHUH O XUMHUYECKOW CBSI3U U

MEXMOJIEKYJIAPHBIX B3aMMOJCHCTBUSIX M O3HAKOMJICHHMH Ha 3TOH OCHOBE C OCOOEHHOCTSMU

XUMUYECKON CBS3U B XUMUYECKHUX BEIIECTBAX U OOYCIIOBJICHHBIX 3TUM CBOWCTBAMHU MaTEPHAJIOB;

B OCBOCHHUU PabOThl C OCHOBHBIMH KBaHTOBO-XMMHUYECKHMMH KOMITBIOTEPHBIMU MPOTPAMMAaMU,

HCITIOJIb3yEMBbIMH Ha MPAKTHKE.

2.B pesyabTrare wu3y4YeHHMs JUCHMIUIMHBI OOy4YaKOIIMiCA 1O Mporpamme
0akajaBpUAaTAa J0JIKEH:
Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CHOCOOHOCTBIO TJIAHUPOBATH M MPOBOAUTH (PU3NYECKUE U XHUMHUECKHE HKCIEPUMEHTHI,
MPOBOJIUTH 00Pa0OTKY MX PE3yJIbTATOB W OLICHUBATH MOTPEITHOCTH, BBIABUTATH TUIIOTE3BI U
yCTaHaBJIMBATh TPAHULIBI UX MPUMEHEHUS, IPUMEHATh METOAbl MAaTEMAaTUYECKOTO aHAJIN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO U dKCTIEpUMEHTaNIbHOTO uccienoBanus (ITIK-16).

3Hame:

— OCHOBHBIE TMOJIOKEHHUSI KBAHTOBOM XHMHHU, COBPEMEHHOM TEOPUM XMMHYECKOH CBSI3HM M
MEXMOJICKYJISIPHOTO B3aWMOJICUCTBUSI W TPUMEPHI €€ TPUMEHEHHUS K KOHKPETHBIM
XUMHUYECKUM CUCTEMAM;

— TMPUHUUIBI KOJWYECTBEHHOM XapakTepU3allMM aTOMHOM U 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM U TIOJIMMEPOB;

— OCHOBHBIC B3aWMOCBSI3M MEXIY OJJICKTPOHHOW CTPYKTYpoH U  (PU3UKO-XUMUYECKUMH
CBOMCTBaMHM BEIIECTB, JIEXKAIIUE B OCHOBE YIIPaBJIEHUSI CBOMCTBAMU;

— BO3MOXKHOCTHM OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUUYECKHX PACUYETHBIX METOJOB H
00J1aCTH UX PUMEHUMOCTH.

Ymemu:

— TMPUMEHATh KBAHTOBO-XMMHUYECKHE TMOJXOJbI M METOJABl ISl pacdeTa, MHTEPIpEeTalud U

MpeACKa3aHusl CTPOCHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U TIOJUMEPOB.
Braoemy:

— DJIEMEHTapHBIMU HABBIKAMHU MPUMEHEHHS KBAHTOBO-XMMHYECKHX TOJIXOJ0B M METOIOB H
MHTEpPOpPETAlMN PE3yJbTAaTOB MPU PEIICHHH MPAKTHUYECKUX TEXHOJOTMYECKUX 3aJad |
CTaHJAPTHHIMUA KBAHTOBO-XUMHUUYECKHUMHU KOMITBIOTEPHBIMU MTPOTPAMMaMH.

3. Kparkoe conepxxanue QM CHUILTHHBI

Beeoenue. IlpenMeT KBaHTOBOW XUMHUHU. POJIb KBAHTOBOM XUMHUH B OTMIMCAHUHN XUMUYECKHUX
SBJICHUN U NPOLIECCOB. B3aMMOCBA3b KIIACCUUYECKON U KBAHTOBOM MOJEIIEN MOJIEKYI.

Pa3zoen 1. Obwue npunyunsvt K8AHMOBOU XUMUU.

1.1. OcHOBHBIE PUOTMKEHUS.

OcCHOBHBIE TIOJIO)KCHHUSI KBAHTOBOW MEXaHUKH. BapualmoHHBIA METOJ HaXOXKICHHS



BOJHOBBIX (pyHKIMH. [IprOamkeHre He3aBUCUMBIX YacTHIl. MeTO | cCaMOCOTJIACOBAHHOTO TOJIS
1uist aroMoB. [TpuOkeHrne HeHTpaIbHOro MoJisi. ATOMHbIE OPOUTANIN U UX XapaKTEPUCTHKH.

1.2. OgHO’IEKTPOHHBIE U MHOTO3JICKTPOHHBIE BOTHOBBIE (DYHKIIMU 1 METOABI UX pacyeTa.

AHTHUCUMMETPUYHOCTh  3JIEKTPOHHOW  BONHOBOM  ¢GyHKkmmu.  CrnmH-OpOHTAH.
Jerepmunant Cneiitepa. Beegenne B Meroabl Xaptpu-®oka um Kona-Illama, xumuueckas
TPAKTOBKAa PE3yJbTaTOB. DJEKTPOHHbIE KOH(MUTYpalM aTOMOB C TOYKHM 3PEHHSI KBAHTOBOMU
XUMUH.

Paszoen 2. Memoowl k6anmoegou xumuu.

2.1. MonexkynsipHasi CTpYKTypa, 3J1€KTpOHHas! KOpPEIIALHS.

[Ipubmmwkenne bopHa-Onnenreiimepa, agunabaTHUecKUil TMOTEHIMAT W TOHITHE
MOJIEKYJISIpHOM cTpYKTYphl. MeTozs! XapTpu-Poka u Kona-11Isma s monexyinsl. [Ipubmmxenue
MO JIKAO. DaextporHas koppemsius. Metos KOHPUTyparmoHHOTO B3auMozeicTBus. Teopust
BO3MYyILeHUH. Pacuer sHeprum qucconranu XUMUIECKUX CBSI3EH.

2.2. Hesmnupu4uecKre U MOTyIMIUPUUECKAE METOIBI.

Hepapxusa MeTo0B KBaHTOBOW XuMuM. Heammnupuueckas kBaHTOBasg xuMus. bazucHbie
GYHKIUM 1J11 HEOMITUPUUECKHUX pacueToB. ATOMHBIE U MOJIEKYJISIpHbIE Oa3ucHbie Habopwl. Poib
0a3uCHBIX (PYHKIHUI B ONMUCAaHUM CBOWCTB MoJieKyll. [lomysMmmupuyeckre mMetoabl. BajgentHoe
npuOIKeHne. T-3JeKTpoHHoe npubmmkeHnue. Meron Ilappusepa-Ilomna-ITappa. Ilpoctoit u
paclMpeHHbIA METOABI XIOKKeIA. TOYHOCTh KBAHTOBO-XMMHUYECKUX PACYETOB CBOMCTB MOJIEKYIL.

Paszoen 3. Xumuueckasn c6:13b u MeHCMONEKYNAPHBIE 83AUMOOCUCMBUSL.

3.1. Xumuueckas CBA3b U MEXMOJIEKYJISIPHBIE B3aUMOIEHCTBUS.

OpOurtanbHas KapTHHAa XUMHYECKOW CBsi3M. KOHCTpyKTHBHasT ¥ JIE€CTPYyKTHBHAS
uHTepdepeHys opoburaneid. MonekynspHble OpOUTAIM M UX CUMMETpHIiHAs KIacCU(pUKAIIHSL.
Koppensuuonnsie quarpaMMbl. DJIeKTPOHHbIE KOHPUTYypalluu ABYXaTOMHBIX MOJIEKYJ. AHaIu3
3aceneHHocTell opoutaneit mo Mamukeny. [loHsTHe 0 3apsiiax U MOPSIKaX CBA3CH.

[IpocTpaHCcTBEHHOE pacnpenesieHne 3JIEKTPOHHOM IUIOTHOCTM M XUMHUYECKas CBS3b.
Me:xmonekynapHble B3auMozeicTBus. JledopMalmoHHas SJIEKTPOHHAS IJIOTHOCTh. CHUIBI B
MOJIEKYJIAX.

3axnouenue. KBaHTOBas XMMUSL KAK UHCTPYMEHT MPOTHO3a B XUMMH.

4. O0beM yueOHO# TUCIHIJIMHBI

. B 3auerHbIx B akanmem.
Bunet yueOHO# paboThI
eAMHULIAX yacax
O01as Tpy10eMKOCTh JMCUMILIHHBI 0 Y4€0HOMY ILIAHY 2 72
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,44 16
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 1,10 39,6
KonTakTHas camocTosiTeNibHas paboTa — —
CaMOCTOSITEIbHOE U3YUYEHHUE PA3IeJIOB TUCIUILIMHBI 1,10 39,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTodHas aTTeCTaIus 0,011 0,4
3aver
Bua xoHTpoJs: .
C OLIEHKO¥
. B 3agyetnsix | B actpoHOM.
Bunpl yaeOHO# paboThI
eIMHUIIAX yacax
O0mas Tpy10eMKOCTh JMCUMILUIHHBI 0 Y4€0HOMY IUIAHY 2 54
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 0,89 24
Jlexiuu (JIek) 0,44 12
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,44 12
CamocrositesbHas padora (CP): 1,10 29,7
KonTakTHas camocTosiTenbHas paboTa — —




IIpoodonsicenue mabauyvi

CaMOCTOSITEIbHOE U3YYEHHUE PA3/IeSIOB TUCIUILIMHBI 1,10 29,7
3auem c oyeHKoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyToUHas aTTeCTaIus 0,011 0,3
3auer
Bua xoHTpoIs: .
C OLIEHKO¥

AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI
«MexaHu3mbl opranudeckux peaxkuuii» (b1.B./1B.06.02)

1. Heap qMCUMIUIMHBI — MPUOOpPETEHUE CTYJIEHTAMHU HOBBIX 3HAHMM MO CIECIHAIBHBIM
paszenaM OpraHMYecKOd XHMHHM W YMEHHUE NPUMEHSATh HUX IPU HM3YUYEHHHM MOCIEIYHOLIUX
JTUCIUTIIAH TIPO(HIIA.

2.B pesyabTrare wu3y4YeHHMs JUCHMIUIMHBI OOY4YalOIIMiCA MO Mporpamme
0akaJaBpUAaTAa J10JIKEH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CHOCOOHOCTBIO TIAHUPOBAaTH M MPOBOAUTH (PU3NYECKUE U XHUMHUECKHE HKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY MX pe3ybTaTOB M OIICHUBATH MOTPEIIHOCTH, BbIIBUTaTh TUIIOTE3BI U
YCTaHABJIMBATh IPAHUIIBI UX TIPUMEHEHUS, IPUMEHITh METOJbl MATEMAaTUYECKOT0 aHATN3a U
MOJICIMPOBAHUS, TEOPETHUECKOTO B dKCTIEpUMeHTaIbHOTO nccienoBanus (ITK—16);

— TOTOBHOCTBIO HCHOJB30BaTh 3HAHWE CBOWCTB XHWMHMUYECKHX JJEMEHTOB, COCIWHEHHU H
MaTepHaJIOB HAa MX OCHOBE ISl pelIeHus 3a1a4 npodeccuonanbHoi aesrenbHoctu (ITK—18).

3namy:

— OCHOBHBIE TIOCTYyJIaThl KBAHTOBOM XMMHH, (PU3NYECKUH CMBICI BOJHOBBIX (YHKUUN H
MIPUHIUITBI COBPEMEHHBIX METOJIOB KBAHTOBO-MEXAHUYECKHUX PACUETOB;

— TPUHIUI 00pa30BaHMSI XUMUYECKON CBS3H, OJIM3KUX U JAITBHUX B3aUMOJICHCTBUH,

— TPUHIUI 00pa30BaHMS MOJICKYJISIPHBIX KOMIICKCOB M arperaTos,

— TPUHIUI 00pa30BaHUS U COXPAHEHHS] TE€OMETPUU MOJICKYJISIPHOM CHUCTEMBI U OCHOBHBIC
MIPUHIIMITBI B3aUMOICHCTBHUS B MOJIEKYJISIPHBIX CUCTEMAaX U CAMHUX CHCTEM MEXIy CO0Oii;

—  TPUHIUN B3aUMOJICUCTBUS MOJIEKYJISIPHBIX OpOHTAaNell KaKk OCHOBY MPOTEKAHUS XUMUYECKOM
peakuun

— (akTopbl, ONpPECIISIONINe PEAKIINOHHYIO CIOCOOHOCTh OPraHUYECKUX COeTMHEHUH.

Ymemu:

— MPEeACTaBIATH MNPOTEKAHUE XUMUYECKOMN peaklMK ¢ TOYKU 3PEHUSI 3aKOHOB KBAaHTOBOW XMMUHU.

Braoemp:

— TPEICTaBICHUSAMU 00 OCHOBHBIX METOJIaX XUMUYECKHX U KBAHTOBO-XMMHUYECKHX PACUETOB;

— TPEACTABICHUSMU O TEOPETUYECKUX OCHOBAX PEAKIIMOHHON CIOCOOHOCTH OPraHUYeCKHX
COCIMHEHUM.

3. Kparkoe conepxxanue M CHUILTHHbBI

Paszoen 1. Dnemenmor mepmoOUHAMUKU U XUMUYECKAS CBA3D.

1.1. Beenenue. XuMuueckre peakiiuy 1 BEIIeCTBa, yuyacTBYoIue B HuX. Knaccudukanus
pEaKLHIA.

1.2. BiussHue Temmepatypbl Ha CKOPOCTh peakiuu, npaBuio Baunt-I'odda, ypaBHeHue
AppeHuyca, SHEprus akTUBaIMK. BiusiHue gaBieHuss Ha CKOPOCTh PEaKIMK, 00bEM aKTUBALIMH U
ero gusuveckuii cMpici. Teopusi aKTHBUPOBAHHOTO KOMIUIEKCA, TEOPHS IEPEXOTHOTO COCTOSHUS.

1.3. ConpBaranus, uneu bopua u Kupksyna, Koppensunonusie ypaBHeHuUs. Y paBHEHUs
lammera u TadTa, npUHIUN TUHEHHOCTH CBOOOAHBIX SHEPTUN, N30KUHETHUYECKHE COOTHOILICHUS
U UX QU3UYECKUI CMBICIT.

Paszoen 2. Dnemenmol mepmoouHamuru u XumuyecKkdas cessb.

2.1. ATomMHBIE OpOHTANIN U XUMUYECKas CBSI3b. MOJIEKYJISIpHBIE OpOUTATN M PEaKIMOHHAS
crocoOHOCTh MoJeKyl. [IpoTekanue peakuuii Kak B3auMO/ICHCTBHE OpOHUTaNIEeH.

Pa3zoen 3. Hyxneogunvhvie peaxyuu.




3.1. MexaHu3M HYKJICO(PHUIBLHOTO 3aMEUICHHUs IPH HACHIIIEHHOM aToMe YIJIepoa.
BrnusiHue cTpoeHus peareHToB Ha HyKJICO(UIIbHOE 3aMelleHUe. BinsHue aakuwibHOW Ipymnisl B
UCXOIHOW MoJekyne. BrnusHue 3amerniaeMoil rpynmbl. BiausiHue HykieouIBHOTO peareHTta.
KonkypeHuus Hykieo(uioB Npu 3aMeLICHHUH.

3.2. lonHble peakuuu OTIIEIIEHUS. MexaHu3M peakuuil oTwerseHus. Hampasnenue
otuienieHusa. KoHKypeHIMs peakiuil HyKI€o(QWIBHOTO 3aMELICHHs M OTILEIUIEHUS U pOJib
U30MepHu3ai. MexaHu3M HyKJICO(PHILHOTO IPUCOSAMHEHUS B OPTaHUYECKUX PEaKIUsIX.

Paszoen 4. dnexkmpoghunvrvle peaxkyuu.

4.1. DnexTpopuIbHOE TPUCOEIMHEHUE 10 KPATHBIM CBA3sIM. PeakimonHast crmocoOHOCTh
HACBIIIEHHBIX BEIIECTB, [IPaBUJIa IPUCOETUHEHNS U TOOOUYHBbIE peakiuu. [Io6ouHble peakuuu u
COCTaB IIPOLYKTOB.

4.2. Mexanu3M 53JeKTpOUILHOTO 3aMEIICHWs] B apOMATHYECKUX COCIUHCHHUSX.
Hutposanue. CynsdpupoBanue. ["anorennpoanue. AnkuinupoBanue. PeakiimonHasi CriocoOOHOCTb
U HaIIpaBJICHUE PEAKLIUHN 3JIEKTPOPHILHOIO 3aMEIIEHUS] B ApOMaTHUECKUX COECMHEHUSX.

Pa3zoen 5. Paoukanvhuvle peakyuu.

5.1. 3apoxnenne uenu. Tepmuyeckoe 3apoxaeHUE e, XUMUYECKOE WHUIIMUPOBAHUE
nenu. Peakiuu doronusa u panuonusa. IIpomgomkenne u oOpsiB 1enu. Peakuuu 3amereHus.
Peakunn pacmeruiennsa. Peakunum mnpucoenuHenus. KuHeTHka Hepa3BETBICHHBIX LIEMHBIX
pEaKLHiA.

4. O0beM yueOHO TUCUUIJIMHBI

. B 3auerHbIx B akanmem.
Bunsr yueOHOi paboTh
eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 2 72
KonrakTHas pa0doTa — ayAUTOPHbIE 3aHATHS: 0,89 32
Jlexmuu (JIek) 0,44 16
[Tpaktnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,10 39,6
KonTakTHas camocrosiTenbHas paboTa — —
CamMOoCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 1,10 39,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,4
3auer
Bua xonTpoJs: .
C OLIEHKO¥
. B 3auernbix | B actpoHoM.
Bunsr yueOHOi paboTh
eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IUIAHY 2 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 0,89 24
Jlexmuu (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,10 29,7
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 1,10 29,7
3auem ¢ oyeHKoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3
3auer
Bua xonTpoJs: .
C OLIEHKO¥i

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«BBeieHUe B TeOpPHUIO MpoLeccoB opranuyeckoro cunreza» (61.B.J1B.07.01)

1. leas aucuunauHbl — GopMHUpPOBaHKE 0A30BOT0 MHKEHEPHOT'O MBIIUICHUS B 00JIACTH



XUMHUYECKOW TEXHOJIOTUM Ha OCHOBE OOIIMX MPEICTaBICHHWN O MPOMBIIIJICHHBIX MPOIeccax U

IIPOJyKTax OPraHU4EeCKOTO CUHTE3A.

2.B pe3yabTarte wu3y4YeHHMs JUCHMIUIMHBI OOy4YalIIMiicCi MO TMporpamme
0akaJjiaBpUAaTa J0JIKeH:

Obnaoams caenyrommumu  obmenpodeccruonanbabiMu (OIIK) u nmpodeccrnoHanbHBIMU
(ITK) xoMIIeTeHIIMSIMU:

— CHOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIUILTMH B ipodeccuonanbHol aestensHoctu (OITK-1);

— CIIOCOOHOCTBIO ITUIAHUPOBATh M IMPOBOAUTH (PU3MUYECKHE U XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY MX pe3ylbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTAaTh TUIIOTE3BI U
YCTaHABJIMBATh IPAHUIIBI UX TIPUMEHEHUS, IPUMEHITh METOJbl MATEMAaTUYECKOI0 aHATN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO B dKCTIEpUMeHTaIbHOTO nccienoBanus (ITK—16);

— TOTOBHOCTBIO HCHOJB30BaTh 3HAHWE CBOWCTB XHWMHMUYECKHX 3JEMEHTOB, COCIWHEHHU H
MaTepuaIoB Ha UX OCHOBE JJIsl pelIeHus 3a7a4 npodeccuoHanbHou nesarenbHoctu (ITK—18).

3Hame:

— OCHOBHYIO pECYpCcHyI0 0a3y U OCHOBHBIE KPYNMHOTOHH@XHBIE TMPOIYKTHl OCHOBHOTO
OpPTaHUYECKOTO W HEPTEXUMHUYECKOTO CHHTE3a;

— OCHOBHBIE THUNBl XHMHUYECKUX peakUuil, MpOTEeKalue B MpOLEeccax OCHOBHOIO
OpPraHUYECKOTO M He(PTeXMMUUECKOTO CUHTE3a;

— 0a30Bble MPUHIUIIBI U TOJIXOIBI K MaTEPHALHBIM pacuéTaM XMMHUYECKUX MPOIIECCOB.

Ymemy:

— paccuuThIBaTh MaTepuajbHble OallaHChl U UX Oe3pa3MepHbIe XapaKTEPUCTUKU IS MPOCTHIX
MPOCTHIX U CIIOKHBIX XUMHUYECKUX PEAKIIHi.

Braoemp:

— TPEACTaBICHUSAMU O TpeOOBaHMSIX K IOKa3aTeNIM MaTepuajibHBIX OalaHCOB MPOILIECCOB
KPYIMTHOTOHHA)KHOM OpPraHWYeCKOW XUMHUU U HUX MPAKTUYECKUX 3HAYCHUSX MJI TUIIOBBIX
MIPOLIECCOB OCHOBHOI'O OPraHMYECKOro U HEPTEXUMUYECKOTO CHHTE3A.

3. Kparkoe comepxxanue Q1M CHUILTHHbBI

Pazoen 1. bazosvie nouamusi 0CHO8 MAMEPUATLHBIX PACUEMO8 NPOYECCO8 OPSAHUYECKO20
cunmesa.

1.1. CrexuomeTpus peakuuii 1 MaTepUaIbHbIC PACUETHI.

1.2. be3pa3mepHble XapaKTEpUCTUKU MaTepualbHOro OanaHca peakuuil. IlaprmanbHbie
MOJISIpHBIE OaJIaHCHI.

Paszoen 2. Ocnogvl kunemuuecko2o ucciedo8anus Op2aHuieckux peakyuil.

2.1. CkopocTy mpeBpalleHusi BEUIECTB U CKOPOCTH PEaKIui, UX CBsI3b. KuHeTMueckue
ypaBHEHUsI M KHUHETHYECKas MoJeNb mpolecca. Mexanu3m peakuuu. KuHetnka U MexaHU3M
sneMeHTapHbIX peakuuid. IlepexogHoe coctosiHue. BiusHue pacTBOpUTENsT Ha CKOPOCTh
DIIEMEHTAPHBIX PEAKIUi B pacTBOpE. DICKTPOCTATHUECKAS U CIICIIH(PUUECcKast COIbBATAIIUS.

2.2. KuHeTnka 1 MEXaHU3M HE3JIEMEHTAPHBIX peakuuil. MeToabl 1 mpuMeEPhl MOCTPOCHUS
KMHETHYECKUX YpPaBHEHUHM, UX CBS3b C MEXaHM3MOM peakiuu. CylecTBOBAHME PEarceHTOB B
pasnuYHbIX  (QopMax, AaHATUTHYECKH OIpeaesieMble  KOHILIEHTpaluH, MpeoOpa3oBaHUe
KMHETUYECKUX YPaBHEHUN U MOJIENEH C YUYETOM Pa3IMYHBIX (JOPM PEareHTOB.

Paszoen 3. Kunemuueckue 3aKOHOMEPHOCU PAOUKAILHBIX PEAKYULL.

3.1. OcHOBHBIE TNpPUHIMNBl KUHETUKH PaJAUKAIbHO-LIETIHBIX IPOLIECCOB. 3apOoXACHUE,
POAOKEHNUE U OOPHIB LETH.

3.2. BeIBOJ KUHETHUUECKUX YPaBHEHUI HEPA3BETBIEHHBIX LIETIHBIX PEAKIUI.

4. O0beM yueOHOH THUCUUIJIMHBI

. B 3auerHbIx B akanem.
Bunsr yaeGHOI paboTh
eAMHUIIAX yacax
O0u1as TPy10€eMKOCTh IMCUMILUIMHBI 0 Y4€OHOMY IJIAHY 3 108
KonTrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlexmuu (JIek) 0,22 8




IIpodonxcenue madbauywl

[Tpaktrueckue 3ansatust (113) 1,11 40
CamocrositesbHas padora (CP): 1,66 59,8
KonTakTHas camocTosiTenbHas padboTa — —
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHBI 1,66 59,8
3auem: 0,006 0,2
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,006 0,2
Bujx koHTpOJIS: 3ader
o B 3auetnpix | B actponoM.
Bunsl yueOHol paboThI

eAMHHIIAX yacax
O0u1as Tpy10€eMKOCTh IMCUMILUIMHBI 0 Y4€OHOMY IJIAHY 3 81
KonTrakTHas pa0doTa — ayAUTOPHbIE 3aHATHS: 1,33 36
Jlexmuu (JIek) 0,22 6
[Tpaktuueckue 3ausarus (113) 1,11 30
CamocrositesqbHasi padora (CP): 1,66 44,85
KoHnTtakTHasi camocTosiTesbHast pabota — —
CaMOCTOSITeIbHOE U3YUYCHHUE Pa3/IeSIOB TUCIUILIMHBI 1,66 44 85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKyTOUHASI ATTECTAIIHS 0,006 0,15

Bua konTpoJs: 3auer

AHHOTauus padoyeii mMporpaMMbl JTUCUHMILIHHBI
«MarepuaJjibHbIe pacdyeTsl B Ipoleccax oprannyeckoro cuuresa» (b1.B./1B.07.02)

1. Heas aucuunianHbl — GopMUpPOBaHHE 0A30BOT0 HHKEHEPHOTO MBIIIIICHUSI HA OCHOBE
o0LIMX TpEeACTAaBIEHUH O MPOMBIIIICHHBIX pPEAKIUSIX M TEXHOJOTMYECKHUX Ipoleccax
OpPTaHMYECKOTO CHHTE3A.

2. B pe3syabrarte
0akajaBpUAaTa J0JIKEH:

Obnadams cnepyromumu  odmenpodeccuonanbabiMu (OIIK) u mpodeccnonanbHBIME
(ITK) xoMIieTeHITUsAMU:

— CHOCOOHOCTHIO W TOTOBHOCTBIO HWCIIOJNBH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUTLINH B ipodeccruonanbaoi aestenbHocTH (OITK-1);

— CHOCOOHOCTBIO IUIAHUPOBAaTh M TMPOBOAUTH (PU3NYECKUE U XUMHUECKHE HKCIEPUMEHTHI,
MIPOBOANTH 00PaOOTKY MX PE3yIbTATOB M OIICHUBATH MOTPEIITHOCTH, BHIJIBUTATh TUIIOTE3BI U
yCTaHABIMBATh TPAHUIIBI UX MTPUMEHEHUS, IPUMEHSATh METO/IbI MAaTEMaTHUYECKOTO aHalu3a
MOJIETUPOBAHUS, TEOPETUUECKOTO U AKCIIEpUMEHTaNIbHOTO HccaeaoBanus (I1IK-16);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUE CBOWCTB XHMHUYCCKHAX JJEMCHTOB, COCIUHCHUH W
MaTepHaIoB Ha UX OCHOBE Il pelIeHus 3a/1a4 npodeccruoHanbHoi aearenbHocTu (ITK-18).

3uame:

— OCOOCHHOCTH CTEXMOMETPHHM W KOJWYECTBEHHOTO OIHMCAaHUS MaTepHalbHBIX OaraHCoB
MPOCTHIX M CIIOKHBIX XUMUYECKUX PEaKLIU;

— 0e3pa3MepHbIe XapaKTEPUCTHUKU MaTepUATbHOTO OallaHCa XUMUYECKUX PEaKIui.

Ymemn:

— paccuuThIBaTh MaTepuajbHble OallaHChl U UX Oe3pa3MepHbIe XapaKTEPUCTUKU IS MPOCTHIX
MPOCTHIX M CIIOKHBIX XUMHUYECKUX PEAKIIUM.

Braoemp:

— TPEACTAaBICHUSAMU O TpeOOBaHMIX K IOKa3aTeNIM MaTepuajibHBIX OalaHCOB MPOILIECCOB
KPYMTHOTOHHA)KHOW OPTraHUYEeCKOW XWUMHH M WX TPAKTHUYECKUX 3HAYCHUSX MJII TUIOBBIX
MIPOLIECCOB OCHOBHOI'O OPraHNMYECKOro U HEPTEXUMUUECKOTO CHHTE3A.

3. Kparkoe comepxxanue Q11 CHUILTAHBI

U3y4YeHUsl UCHUIUIMHBI o0ydamolmiics 1O mporpamme



Paszoen 1. Beeoenue. OchosHvle NOHAMUA MAMEPUATLHBIX PACUEMO8.
1.1. ba3oBbie TOHATHS TUCHUIUIMHBI: He()TEXWMHS, OCHOBHOW OPTaHWMYECKUN CHHTE3,

MaTepHaibHbIi Oananc. CTEXHOMETPUS XUMHUECKUX PEAKIINH.

1.2. MaccoBble U MOJBbHBIE KOJIMYECTBA (IMMOTOKH) KOMIIOHEHTOB PEAKIIMOHHOW MAacCHl.
KOHI_IGHTpaLII/II/I, napuuajJbHbIC OABJICHUS U MOJIBHBIC JOJIH. B3anMocBsI3b MacCOBBIX U MOJIBHBIX

COOTHOIIIEHUH KOMIIOHEHTOB PEAKIIMOHHOW MacCChI.

Paszoen 2. Cmexuomempus peakyuu u mamepuaivhvle paciemol.
2.1. CrexuoMeTpusi TIPOCTHIX M OOpaTUMBIX XMMHUYECKHX peakmnuil. [lomHOTa peakiuu.
CrexnoMeTpHs CI0KHBIX XUMUYECKUX peakiuil. LleneBbie 1 moOOYHbIE peaKkIuu.

2.2. CTEeXMOMETpUYECKH  HE3aBUCUMBIE

MIpeBpaLICHUS.

KiroueBrie

BEIIECTBA.

He3zaBucumble cymmapHble peaklud 00pa3oBaHMs KIIOYEBHIX BemiecTB. CTexmoMmerpudeckas

Matpuia. Tabauia MmaTepraipbHOro OagaHca.

Pa3zoen 2. MamepuanvHuviii 6ananc npoyeccos opeanuiecko2o cunmesd.

3.1. Crennienp koHBepcuu. CenekTuBHOCTh. WMHTerpanshHas u auddepeHnuanbHas
CEJICKTUBHOCTH.
3.2. Beixon. Xumnueckuil Boixo. TexHosiormyeckuil Bbixoa. [lapuuanbHblie MOJISIpHBIE
OaJlaHCHI.
4. O0beM yueOHOH TUCUUIIJIMHBI
Buist yueGroH paGoTs! B 3aueTHBIX B akanem.
eIMHULIAX yacax
OO0uas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 3 108
KonrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlexmuu (JIek) 0,22 8
[Tpaktnueckue 3anstus (I13) 1,11 40
CamocrositesqbHas padora (CP): 1,66 59,8
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 1,66 59,8
3auem: 0,006 0,2
KoHTtakTHas paboTa — mpoMeKyTOUHas aTTeCTaIUs 0,006 0,2
Buj koHTpOJIS: 3auer
N B 3auernsix | B acTtpoHOM.
Bunpl yueOHoi paboThI
eAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,33 36
Jlexmum (JIek) 0,22 6
[Tpaktnueckue 3austus (I13) 1,11 30
CamocrositenbHas padora (CP): 1,66 44,85
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOE U3YUEHHUE Pa3/IeIOB AUCIUILIMHbI 1,66 44,85
3auem: 0,006 0,15
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,006 0,15
Bunx koHTpOJIS: 3ader

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«KypcoBasi pa6ora no mexanuzmam oprannyeckux peaxkunuin» (b1.B./1B.08.01)

1. e AUCHUIUIMHBI — MPUOOPETEHUE CTYJIEHTAMH NPAKTUYECKUX 3HAHUU 110
COCTaBJICHUIO U MPEJICTABICHHS JTUTEPATypHOro 0030pa CHEeLUANbHBIX Pa3eioB OpraHMYECKOn

XHUMHHU.
2.B pe3syasbrare
0axajaBpHATA JOJIKEH:

N3y4eHusi JUCHUILJIMHBI

o0yuaromuiics

mo

nporpamme




Obnadams cnepyrommmu npodeccuonanbubivu (I1K) komneTeHnusamMu:

CIOCOOHOCTBIO TJIAHUPOBATh U TPOBOAMTH (PU3UUECKHE U XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH 00pPa0OTKY MX PE3yJbTATOB U OLEHUBATH MOIPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABJIMBATh TPaHUIIBI UX IPUMEHEHMSI, IPUMEHATh METOABl MATEMAaTUYECKOTO aHAJIN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO B dKCTIEpUMeHTaIbHOTO nccienoBanus (ITK—16);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOMCTB XHUMHMUYECKHX D3JIEMEHTOB, COCIMUHEHUN H
MaTEepHUajoB Ha UX OCHOBE JUIsl pelleHus 3a/1a4 npodeccruoHanbHol nearenabHoctu (ITK-18);
TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO0 HH()OPMAINIO, OTEYECTBEHHBIN U 3apyOe/KHBIN

OmBIT 10 TeMaTuke ucciaeaoanus (ITIK—20).
3uame:

— TPUHIHUI Pa3BUTHUS PA3IMYHBIX 00JacTel OpraHMYeCKOW XUMUH,
— NpUHLUI IpeoOpa3oBaHMsl KOHKPETHBIX JAHHBIX MO PSAAY XUMUYECKUX MPOLIECCOB B 3a/1a4H,

peuracMbIC MPOMBIIIJICHHOCTBIO,

— (akTopbl, ompeAensIoNMe MPAKTUYECKOE HAIpaBICHUE HCCIEIOBAaHUNA IO KOHKPETHBIM

TEMAaTUKAM.
Ymemey:

— TIPeICTaBIIsATh, 0000IIATh W3BECTHBIC JHMTEPATypHbIE MJaHHBIE W TPOTHO3HPOBATH UX

JaJbHEWIIee pa3BUTHE.
Braoemey:

— HOpCACTaBJICHUAMU 00 OCHOBHBIX 3aKOHAaX U METOO4aXx OpFaHH‘{eCKOﬁ XHUMHUU,

— TPEICTaBICHUSIMH O TEOPETHUYECKHMX OCHOBAX PEAKLIHMOHHOW CHOCOOHOCTH OpraHMYECKUX

COE€IMHEHUN.
3. KpaTkoe comepxanue Q11 CHUIITAHBI

Pazoen 1. Ungopmayuonnvie  mexumonocuu 6  obaacmu

Op2aHU4eCKUx peaKyutl.

U3Y4eHUA

MEXAHUIMOEB

1.1. OcHOBBI pabOThI ¢ HHPOPMALMOHHBIMU HAYYHO-TEXHUYECKMMHU 0a3aMU JaHHBIX
1.2. [TpuHIUTIBI TOMCKA HAYYHO-TEXHHYECKON HH(OPMAIH U paboTe C IIMEKTPOHHBIMHU

bazamu JAHHBIX U 3JICKTPOHHBIMU OMOJIMOTEYHBIMU CCpBUCAMHU.

Pa3zoen 2. KypcoBas pabota 1o nucuuruinie « MexaHu3Mbl OpraHUYeCKUX PEAKITAn».

4. O0beM yueOHOH THCUUIIIMHBI

. B 3auetHbIX B akanewm.
Bunsl yueOHol paboThI

eAMHHIIAX yacax
OO0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 1 36
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,444 16
[Tpaktrueckue 3ansatus (113) 0,444 16
CamocrositeasHas padora (CP): 0,544 19,6
KonTakTHas camocrosiTenbHas padboTa — —
BoinosiHeHue KypcoBoii paboTsl 0,544 19,6
3auem ¢ OUeHKou: 0,011 0,4
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4

3aver
Bua konTposs: .
C OLIEHKOW
N B 3auetnpix | B actponom.
Bunel yueGHol paboThI

EAMHMIIAX qJacax
OO0mas TPy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 1 27
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,444 12
[Tpaktnueckue 3anstus (I13) 0,444 12
CamocrositesqbHas padora (CP): 0,544 14,7
KonrtakTHas camocrosiTenbHast paborta — —
BrinonHenne KypcoBoi paboThl 0,544 14,7




IIpodondicenue mabauyvl
3auem ¢ OUeHKoIL: 0,011 0,3
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,3
3auer
C OllEHKOI1

Bua konTposs:

AHHOTAIUSA padoUeil MPOrpaMMbl AU CHUIIIMHBI
«KypcoBasi pa6oTa no ocHOBaM TeOpPHH NMPOLECCOB OPTraHHYECKOT0 CHHTE32)
(b1.B./1B.08.02)

1. Heap aucuMniauHbl — (GopMUpOBaHHE HABHIKOB pacyeTa MaTepHAIBLHOTO OanaHca
XUMHYECKHX peakluid Ha OCHOBE OOIIMX MPEICTaBICHHUN O MPOMBIIUICHHBIX MpOIeccax U
IPOAYKTaX OPraHUYECKOTO CUHTE3A.

2.B pesyabTrare wu3y4YeHHs JUCHMIUIMHBI OOy4YaKOIUMiCA 1O Mporpamme
0akaJaBpUAaTAa 10JI/KEH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CHOCOOHOCTBIO TMJIAHUPOBAaTH M MPOBOAUTH (PU3MYECKUE U XHUMHUECKHE HKCIEPUMEHTHI,
IIPOBOAUTH 00pabOTKY UX pe3ylbTaTOB U OLIEHUBATh MOTPEIIHOCTH, BbIIBUTaTh TUIIOTE3BI U
yCTaHABIMBATh TPAHUIIBI UX MTPUMEHEHUS, MPUMEHSATh METO/IbI MAaTEMaTHUECKOTO aHalu3a
MOJIETUPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTaNbHOTO HccaeaoBanus (I1IK-16);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOWCTB XMMMUYECKHUX DJEMEHTOB, COCIUHEHUH U
MaTepHaJIOB Ha MX OCHOBE ISl pelIeHus 3a1a4 npodeccuonanbhoit nesrenbHoctr (ITK-18);

— TOTOBHOCTBIO M3y4YaTh HAy4YHO-TEXHUYECKYI0 MHPOPMAIUIO, OTCUECTBEHHBIN U 3apyOeKHbIN
ombIT 10 TemaTuke ucciaeaoanus (IIK-20).

3namy:

— TIPUHIUIB OMUCAHUS CTEXUOMETPUU TMPOCTHIX, OOPATHMBIX M CIIO)KHBIX XUMHUYECKUX
pEeaKIHnii;

— B3aUMOCBSI3M MEXIY MOJbHBIMHU, MacCOBBIMU M Oe3pa3MEpHBIMH XapaKTepUCTUKAMU
CTEXUOMETPUU XUMHYECKHX IpEBpallleHud W MaTepualbHOro OajaHca XHUMHUYECKOTO
mporecca.

Ymemy:

— paccuuThIBaTh MaTepHualbHble OajmaHChl W UX 0Oe3pa3MEpHblE XapaKTEPUCTUKH JJis
KOHKPETHBIX MPOIIECCOB OPraHMYECKOTO CHHTE3A.

Bnaoemy:

— TPEACTaBICHUSAMU O TpeOOBaHMSIX K IOKa3aTeNsIM MaTepuaibHBIX OalaHCOB MPOLIECCOB
KPYMHOTOHHA)KHOW OPraHUYEeCKOW XMUMHH M UX MNPAKTUYECKUX 3HAUCHUAX MAJI TUIOBBIX
IIPOLIECCOB OCHOBHOI'O OPraHNMYECKOro U HEPTEXUMUUYECKOTO CHHTE3A.

3. Kparkoe conepxxanue QM CHUILTHHBI

Pasoen 1. bazoevle noHamus 0CHO8 MAMePUAIbHLIX PACYEMO8 NPOYECCO8 OP2AHUUECKO20
cunmesa.

1.1. CrexuomeTpusi IPOCTHIX U CIOKHBIX PEAKINHM U MaTepUaIbHbIE PACUETHI.

1.2. be3pa3mepHble XapaKTepUCTHKH MaTepuaabHOro OamaHca peakiuil. [lapuuanbHbie
MOJISIpHBIE OaJIaHCHI.

Paszoen 2. Kypcosas paboma no meopuu npoyeccos opeaHuiecko20 cunmesd.

2.1. KypcoBass pabGota Mo TEOpUHM TPOILIECCOB OPraHUYECKOro cuHTe3a. Pacuér
MaTepuagbHOro  OajllaHca  KOHKPETHOTO  MpoIllecca  OCHOBHOTO  OPraHWYecKoro U
He(PTEXMMHYECKOTO CUHTE3A.

4. O0beM yueOHO THCUUIIIMHBI

N B 3auetHbIX B akanem.
Bunsl yueOHoI paboThI
eAMHULAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 1 36
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,444 16




IIpodonxcenue madbauywl

[Tpaktrueckue 3ansatust (113) 0,444 16
CamocrositesbHas padora (CP): 0,544 19,6
KonTakTHas camocTosiTenbHas padboTa — —
BoinosiHeHne KypcoBoii paboTsl 0,544 19,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,4
3ader
Bua konTpoas: .
C OLIEHKOW
. B 3agyetneix | B actponoM.
Bunpr yueGHO# paboThI
SIMHUIIAX yacax
OO0mas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 1 27
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,444 12
[Tpaktuueckue 3auarus (113) 0,444 12
CamocrositesqbHas padora (CP): 0,544 14,7
KonTakTHas camocrosiTenbHas paboTa — —
BrinoHeHne KypcoBor paboThI 0,544 14,7
3auem ¢ oyeHkoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3
3auer
Bua xonTpoJs: .
C OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI
«KypcoBasi paéora
10 MaTepHAJILHBIM pacyeTaM B Ipoueccax oprannyeckoro cuuresa» (b1.B./1B.08.03)

1. lear AucHMIUIMHBI — (OPMUPOBAHHE HABHIKOB pacdyeTa MaTepHalbHOTO OamaHca
XUMHYECKHX peakIuil Ha OCHOBE €ro 0e3pa3MEepHbIX XapaKTepUCTHUK U CTEXHOMETPUHU
XUMUYECKUX IIPEBPALLICHUMN.

2. B pe3yabrare M3y4YeHUS [JMCHUIUVIMHBI oO0y4yamluiics N0 mnporpamMmme
0akajaBpUAaTAa J0JIKEH:

Obnadams cnenyromumu npodeccrnoHanbHbiME (1K) komneTenmsaMu:

— CHOCOOHOCTBIO IUJIAHUPOBAaTh M MPOBOAUTH (PU3NYECKHUE U XMUMHUYECKHE HKCIEPUMEHTHI,
MPOBOANTH 00PabOTKY MX PE3ylIbTaTOB M OIICHUBATH MOTPEIIHOCTH, BHIIBUTATh TUIIOTE3BI U
YCTaHABJIMBATh TPAHUIIBI UX MPUMEHEHHUSI, IPUMEHATh METOAbl MATEMaTHYECKOTO aHAJIu3a U
MOJIETUPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTANIBHOTO HccaenoBanus (11IK-16);

— TOTOBHOCTBIO HCIOJB30BaTh 3HAHUE CBOWCTB XHMHYECKUX DJEMEHTOB, COCIUHEHHH U
MaTepHuasIoB Ha KX OCHOBE JJIs pelIeHU 3a1a4 npodeccuoHanbHoi nesrenbHocty (ITK-18);

— TOTOBHOCTBIO M3y4YaTh Hay4YHO-TEXHUYECKYI0 MH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeHbIN
ombIT 10 TemaTuke ucciaenaoanus (IIK-20).

3Hamp:

— TPUHLUIBL OMUCAHUS CTEXUOMETPUU TMPOCTHIX, OOPATHMBIX M CIIOXKHBIX XUMHUYECKUX
pEeaKLHii;

— B3aWMOCBSI3M MEXKIy MOJBHBIMH, MAaCCOBBIMH H 0O€3pa3MEpHBIMH XapaKTCPUCTUKAMU
CTEXMOMETPUU XUMHYECKHX TMPEBpallleHui M MaTepualbHOrO OanaHca XHUMHUYECKOTO
nporecca.

Ymemey:

— pacCUMTHIBATh KOHIIEHTPAIIMOHHBIC XaPAKTEPUCTUKU U aOCONIOTHHIE 3HAYEHUS KOJHMYECTB
(TOTOKOB) pEaKIMOHHBIX MAacC M TEXHOJIOTHUYECKUX CMECEH;

— paccuuThIBaTh MaTepHualibHble OajgaHChl W UX 0Oe3pa3MepHble XapaKTePUCTUKH IS
KOHKPETHBIX MPOLIECCOB OPTaHUYECKOT0 CUHTE3A.



Brnaoemy:

— HOpCACTAaBJICHUAMH O Tpe6OBaHI/I$IX K TIOKa3aTCIsIM MaTCpUaJIbHbIX OanaHcoB nmponeccoB
prr[HOTOHHEDKHOfI OpFaHquCKOﬁ XUMHU M HUX HNPAKTHYCCKUX 3HAUCHUAX 11 THUIIOBBIX
MponcCCOB OCHOBHOI'O OPraHUYCCKOTO U He(l)TeXI/IMI/I‘-IeCKOI‘O CHHTC3a.

3. KpaTtkoe coaep:xanue TUCUHMILUIHHBI

Paszoen 1. Ilocmanoexa 3adauu pacuéma npoyecca npoMululIeHHOU OP2AHUYECKOU XUMUU.

1.1. CrexuomMeTpus NPOCTHIX U CIOKHBIX PEAKIIUN U MaTepHATIbHBIE PACUETHI.

1.2. [JonyyeHne HCXOAHBIX MAHHBIX IO JaHHOMY Tpoueccy. Bribop u omnmcanue
CTEXHOMETPUU XMMUYECKUX PEaKLUi, IPOTEKAIOIUX B pacCMaTpUBAaEMOM IIpoIiecce, HA OCHOBE

JIUTEPATYPHBIX JAaHHBIX.

Paszoen 2. Kypcoeas paboma no mamepuanibHblM paciemam 6 Npoyeccax opeaHuiecko2o

CUHmesa.

2.1. [TocTpoenue OJI0K-CXeMBI (CXeMy TTOTOKOB) mpoliecca. Pacuer MaccoBBIX M MOJIBHBIX
KOJIM4ECTB (IIOTOKOB), KOHLIEHTpAUU (MaplUuaIbHbIX JAaBIECHUN, MOJBHBIX J0JIel) KOMIIOHEHTOB

ITIOTOKOB.

2.2. CocraBnenue TabIUI] MaTepUaTbHBIX OaTaHCOB OTAENBHBIX CTAJAWA M TMpoOIecca B
nejaoM. PacdeT G6e3pa3MepHBIX XapaKTEPUCTUKH MaTEPHAIBHOTO OajlaHca OTIACIBHBIX CTAIul U

npoiiecca B IeJIOM.
4. O0beM yueOHO# THUCUUIJIMHBI

. B 3auerHbIxX B akanmem.
Bunst yueOHOI paboTh
eIMHULIAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 1 36
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 0,444 16
[TpakTnueckue 3austus (I13) 0,444 16
CamocrositensHas padora (CP): 0,544 19,6
KonTakTHas camocrosiTesnbHas padboTa — —
BrinonHeHne KypcoBoii paboThl 0,544 19,6
3auem ¢ oUeHKoIi: 0,011 0,4
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4
3auer
Bua konTposs: N
C OLICHKOM
N B 3auernsix | B acTtpoHOM.
Bunpl yueOHoi paboThI
SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 1 27
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,444 12
[Tpaktnueckue 3anstus (I13) 0,444 12
CamocrositesbHas padora (CP): 0,544 14,7
KonTakTHas camocTosiTenbHas paboTa — —
BrimonHenne KypcoBoi paboThl 0,544 14,7
3auem ¢ oyeHKoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3
3auer
Bua xonTpoJs: .
C OLIEHKO¥

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«BBeieHUe B IPOMBILVIEHHYI0 oOpranunyeckyro xumuio» (b1.B.J1B.09.01)

1. lleab AUCHUIUIMHBI — TPUOOPETEHUE CTYACHTAMH 3HAHHA O XMMHYECKHX OCHOBAX
MPOMBILIUIEHHBIX METO/I0B, TPUMEHSAEMBIX B IPOU3BOJICTBE OPIrAHMYECKUX BEILIECTB.

2.B pesyabrare AUCHUTLUTHHBI

0akajaBpuAaTAa J0JIKEH:

H3yYCHUA

o0yuarouuiicsi

mo

nporpamme



Obnadams cnepyrommmu npodeccuonanbubivu (I1K) komneTeHnusamMu:

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUN MPOIECC B COOTBETCTBUH C
pErIaMeHTOM U MCIOJIb30BaTh TEXHUYECKHUE CPEACTBA ISl U3MEPEHUSI OCHOBHBIX ITAPAaMETPOB
TEXHOJIOTUYECKOTO MpoLecca, CBOUCTB CchIpbs U npoaykuuu (ITK—1);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOWCTB XMMMUYECKHUX DJIEMEHTOB, COCIUHEHUN U
MaTepHUaIoB Ha UX OCHOBE ISl pelIeHus 3a1a4 npodeccruoHanbHol nearenbHocTu (ITK-18);

— TOTOBHOCTBIO M3y4YaTh HAy4YHO-TEXHUYECKYI0 HH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeKHbIN
ombIT TI0 TemaTuke ucciaeaoanus (IIK-20).

3namy:

— COBpPEMEHHYIO CHIPHEBYIO 0a3y MPOMBIIIJICHHOTO OPraHUYEeCKOT0 CUHTE3a, 3HAaYeHHE, POJIb U
TEHJCHIMH Pa3BUTHUS PA3IUYHBIX HICTOYHUKOB YIJIEPOICOAEPIKAIIETO ChIPhS;

— CTPYKTYpy, B3auMMOCBS3b OTpaci€dl MW IPOU3BOACTB COBPEMEHHOM IPOMBILICHHON
OpraHN4YeCKON XUMHH;

— XHWMHYECKHE PEAKIMM U TEXHOJIOIMYECKHE METOJbl, COCTABIIAIOIINE OCHOBY COBPEMEHHOMU
MPOMBIIIUIECHHON OpraHMYe€CKOM XUMUH;

— TPOMBILIUICHHbIE CHOCOOBI MOJYYEHHS BaXKHEHIIMX OPraHUYEeCKHMX CHHTETUYECKUX
IIPOJYKTOB.

Ymemy:

— HCIOJIB30BaTh MOJYYEHHBIC 3HAHUS JUISI AHAJIU3a CYIIECTBYIOIIEW CUTyallud U NEPCHEKTUB
Pa3BUTHS IPOMBIIIJIEHHOIO OPraHUYECKOI0 CUHTE3A;

— TIPOBECTH CPABHUTENIBHBIM aHAIW3 NPEUMYLIECTB M HEJOCTAaTKOB PA3JIMYHBIX CIOCOOOB
MOJIyYEHUsI KOHKPETHBIX MPOAYKTOB MPOMBIIIIEHHOI'O OPraHUYECKOr0 CUHTE3a;

— TpuoOpeTaTh HOBBIC 3HAHUS B 00JACTH IPOMBIIIIIEHHOTO OPTraHUYEeCKOTO CUHTE3a, UCTIONb3Ys
COBpPEMEHHBIC HHPOPMALIMOHHBIE UCTOYHUKH U TEXHOJIOTHH;

— CaMOCTOSITEIbHO NPOBECTH IE€PEOLEHKY HAKOIUIEHHOI'O OIbITa B YCIOBUSAX pa3BUTHUS
COBPEMEHHOM XMMHUYECKOW HAyKHU U TEXHOJOTUH U U3MEHSIONIEHCS COLUAIbHON MPAKTUKH.

Bnaoemy:

— TPEACTaBICHUSMU O MHOr00Opa3uu MpPOJyKTOB MPOMBIIIJIEHHOTO OPIraHUYECKOT0 CUHTE3a U
UX NPAKTUYECKOTO IPUMEHEHMS;

— TIPEACTABICHUSMHU O COBPEMEHHOM YpPOBHE Da3BUTUS M OCHOBHBIX IpUHIUIAX
OCYILECTBIIEHUS MPOMBIIIEHHBIX IPOLIECCOB CUHTE3a OPraHUYECKUX MPOAYKTOB;

— TIPEACTABICHUSAMU O TEHJACHUUAX W  TMEpCIEeKTUBAaX  PAa3BUTHS  IPOMBIIUIEHHOTO
OpPraHMYECKOT0 CHHTE€3a, BKJIIOYas HUCIOJb30BAaHUE  aJbTEPHATUBHBIX HMCTOYHHMKOB
YIJIEPOICOAEPKAILETO ChIPbSI.

3. Kparkoe comepxxanue Q1M CHUILTHHbBI

Paszoen 1. [Ipomviunennas opeanuueckas xumus. Hcemopus, meHOeHyuu pa3eumusl.
Coepemennas cmpykmypa. Coipvesas 6asa.

1.1. CTpykTypa MpOMBIIUIEHHON OpraHu4eckord XUMHUU. OCHOBHBIE TPYIIbI MPOIYKTOB.
BocnpousBoaumoe ChIpbe MPOMBIIUICHHOW OpPraHMYecKOW XUMHM. XUMHUYEcKas rnepepadoTka
HaTypaJIbHBIX KUPOB.

1.2. Yraexumuueckoe cbipbe. KokcoBanue u razuukaius yris Kak CblpbeBble HCTOUHUKU
MPOMBIIIUICHHOW OpraHuyeckod XuMuu. [IpoMbiliuieHHass XuMusl CHHTE3-Taza. KapOwmaHbId
aneTwieH. [IpomMblnuIeHHAs XUMHUSL alleTUIICHA.

1.3. Uckomnaemsie yrieBoaopoasl. CocrtaB. IIpombiciioBass MOATOTOBKAa W NEPBUYHASL
nepepaboTKa MPHUPOIHBIX Ta3oB W HepTH. OUUCTKAa YIJIEBOJOPOIHBIX Ta30B OT BPEIHBIX
npuMecer. @pakIMOHUPOBAHUE  YIVIEBOAOPOJHOIO  ChIpbid. MeTonbl  BBIACTICHUS U
NPOMBIIIJICHHAs XUMUS BBICHIMX Mapa(rHOB.

Paszoen 2. Bmopuunas negpmezazonepepabomka.

2.1. Knaccudukanuss BTOPHYHBIX IpOLECCOB  HedTerazonepepaboTku.  Biusaue
Pa3IUYHBIX MPOIIECCOB Ha TIyOMHY rnepepaboTku HedTH. XUMHUS U MPUHIMIBI OpraHU3alul
TEPMUYECKHX MPOLECCOB HeTenepepadoTKH.



2.2.XuMusIT W TPUHLMIBL  OpraHU3alMid  TEPMOKATAIMTUYECKUX  IMPOIECCOB
Hedrenepepabotku. Kartanmuruueckuit  kpekunr. Kartamurwmdueckuit pudopMuHr  HA(THI.
N3omepusanusi.

2.3. Karanutuueckue MPOLECCHI BOBJICUCHUS ra3000pa3HbIX MPOAYKTOB
HedTenepepaboOTKi B TPOU3BOJCTBO MOTOPHBIX TOIUIMB. AJKuiaupoBanue. [lommmepusanus
(omuromepuzarusi).

2.4. T'ugporeHu3aoHHbIE MpoLIecCH HedTenepepaboTKH.

Paszoen 3. Hegpmexumus — ocHo8a co8pemeHHOU NPOMbIULIEHHOU OPeaAHUYECKOU XUMULL.

3.1. bazoBele HePTEXUMHUYECKUE TMPOLECCHl M MPOAYKTHL. [luponus yrieBogopoaHOro
ChIpbsi. XUMHUYECKHE U TEPMOJUHAMHYECKHE OCHOBBI, COCTaB MPOAYKTOB. [IpuHIUIIBI
OpraHu3aIluy Muposn3a (01e(GUHOBOrO KPEKHHTa).

3.2. [IpuHIMIBI U1 METOJBI Pa3JeNIeHUs U OUYMCTKU ra3000pa3HbIX MPOIYKTOB MHUPOJIH3A.
ATNbTEpHATUBHBICE  TMPOMBINUICHHBIE  METOAbI  TPOM3BOACTBA  HM3IIUX  OJC(HUHOB.
KpynHoToHHa)XXHasi MPOMBIIIUIEHHAS XUMHUS HU3IIUX OJI€(QHHOB.

3.3. [IpompbiniieHHasT XUMHsI BbICIIUX oJedUHOB. Meroapl monydeHus. HampasieHus
UCnoib30BaHus. [IpoMbllIeHHbIE MCTOYHUKH, METOJbI BBIACICHUS U TNEepepabOTKH HHU3MIMX
apeHoB (bTK). KpynHoToHHa)xHas1 mpoMbIlIIeHHAst XuMusi KomnoneHToB bTK.

Paszoen 4. [Ipoyeccwvl u npo0yKmsl RpOMbIULIEHHO20 OP2AHUYECKO20 CUHMe3d.

4.1. CuHTe3 rajJoreHNnpou3BOAHBIX. ['WapaTanuss M AerujpaTtanusi, CHHTE3 CIIOXKHBIX
3(upoB, THAPOIIN3.

4.2. AnxunupoBanue. KonneHcanus ¢ ydactueM KapOOHUIIBHBIX COCTUHEHUH.

4.3. Oxkucnenne. JlerugpupoBanne u  ruapupoBanue. CuHTe3  cymbpo- U
CyJb(haTOMPON3BOIHBIX.

4.4. MeTtonbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. BakHeline MmiacTUH4ecKue
MAaccChl, JIACTOMEPBI, UCKYCCTBEHHbIE 1 CHHTETUYECKHE BOJIOKHA.

4.5. Cnenuduka colpbeBOi 0a3bl 1 METOJJOB TOHKOTO OPraHUYECKOTO CUHTE3A.

4. O0beM yueOHOH THCUUIIJIMHBI

o B 3aueTHBIX B akamem.
Bunsl yueOHOI paboThI

eAMHHIIAX yacax
O011as TPYA0€eMKOCTh JMCHUILIHHBI 0 Y4eOHOMY IIAHY 4 144
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 1,78 64
Jlexumn (Jlek) 0,89 32
[Ipaktuueckue 3anstust (113) 0,89 32
CamocrositesqbHasi padora (CP): 2,21 79,6
KonTakTHas camocrosiTesibHas paboTa — —
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeNIOB AUCIUILIMHBI 2,21 79,6
3auem ¢ OUeHKoIL: 0,011 0,4
KonTakTHas paboTa — mpoMeKyTOUHasl aTTeCTaIHs 0,011 0,4

3auer
Bua konTposs: .«
C OLICHKOM
N B 3auetnsix | B actponom.
Bunsl yueOHOI paboThI

eAMHUIIAX yacax
O011as TPYA0eMKOCTh JMCHHUILIHHBI 0 Y4eOHOMY IIAHY 4 108
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 1,78 48
Jlextmu (Jlek) 0,89 24
[Ipaktuueckue 3anstust (113) 0,89 24
CamocrositesqbHasi padora (CP): 2,21 59,7
KoHnrtakTHasi caMocTosiTeNbHast paboTa — —
CamocTosiTeIbHOE U3YUYEHHE Pa3/IeNIOB AUCIUILIMHBI 2,21 59,7
3auem ¢ OUeHKoIL: 0,011 0,3




IIpoodonsicenue mabauyvi

KoHnTtakTHas paboTa — mpoMeKyTodHasi aTTeCTaIus 0,011 \ 0,3

3auer

Bua xoHTpoIs: .
C OLICHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«ba3oBoe cbIpbe 0CHOBHOIO opranuyeckoro cunre3a» (b1.B.[1B.09.02)

1. Heab IMCOMIUIMHBI — -  TIPUOOPETEHUE CTYJICHTAMU 3HAHHUI O COCTaBE U CTPYKTYype
CBIPBEBOIl 0a3bl OCHOBHOTO OpPraHMYECKOr0 CHHTE3a, HMX B3aUMOCBSI3U CO CTPYKTYpOH
IPOU3BOJICTB U MPOTYKTOB OTPACIH.

2.B pesyabTrare wu3y4YeHHMs JUCHMIUIMHBI OOY4YalOIIMiCA 1O Mporpamme
0akaJaBpUAaTA 10JIKEH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHYECKHI MPOIIECC B COOTBETCTBUU C
pEeraaMeHTOM U UCIOJIb30BaTh TEXHUUECKHUE CPEJICTBA /Il U3MEPEHNUSI OCHOBHBIX [1apaMeTPOB
TEXHOJIOTHYECKOT0 Mpolecca, CBOUCTB ChIphbs U nmpoaykuuu (ITK-1);

— TOTOBHOCTBIO HCHOJB30BaTh 3HAHUE CBOWCTB XHWMHMUYECKHX 3JEMEHTOB, COCIWHEHHH H
MaTEepHUaIOB Ha UX OCHOBE JUIsl pelleHus 3a/1a4 npodeccuoHanbHol nearenbHoctu (ITIK-18);

— TOTOBHOCTBIO M3y4YaTh HAyYHO-TEXHUYECKYI0 MHPOPMAIUIO, OTCUCCTBEHHBIN U 3apyOeKHBIN
ombIT Mo TemaTuke uccienoBanus (ITK-20).

3namo:

— COBpPEMEHHYIO CHIPhEBYIO 0a3y MPOMBIIIJIEHHOIO OPraHUYeCcKOro CUHTE3a, 3HaYeHHE, pOJib U
TEHJICHLIUU PA3BUTHS PA3TUUYHBIX HCTOUYHUKOB YIJIEPOACOAEPKAILETO ChIPhS;

— B3aWMOCBSI3b COCTaBa M CTPYKTYPHI CHIPbEBOW 0a3bl CO CTPYKTYpOW TPOHW3BOJACTB U
MPOAYKIIMM OCHOBHOI'O OPraHUYECKOI0 CHHTE3A.

Ymemo:

— HCIOJIb30BaTh MOJYYCHHBIC 3HAHUS JUIsI aHAIU3a CYIIECTBYIOIIEH CUTyallud U MEPCIEKTUB
Pa3BUTHUSI OCHOBHOT'O OPTaHMYECKOTO CUHTE3a;

— mnpuoOpeTaTh HOBBIE 3HAHHMS B OOJNACTH pPAa3BUTHUS CHIPbEBOM 0a3bl MPOMBINIIICHHOTO
OpraHUYECKOTO CHHTE3a, WCIOJB3ysd COBPEMEHHbIE WH(OOPMAIMOHHBIE WCTOYHUKUA U
TEXHOJIOTHH;

— CaMOCTOSITEIBHO MPOBOJAUTH NEPEOLIEHKY HAKOIUIEHHOI'O ONbITa B YCIOBUAX pPA3BUTHUSA
COBPEMEHHON XMMUYECKON HAYKHU U TEXHOJOTHHU U U3MEHSIONIENCS COLIMATIbHON MTPAKTHKH.

Braoemw:

— HaBbIKaMH (OPMHUPOBAHUS CTPYKTYp KOMILIEKCHOW mMepepabOTKH JOCTYIHOTO CBIPbS B
MPOJAYKTHI OCHOBHOTO OPTaHUYECKOT0 CUHTE3a;

— HaBBIKAMHU CPABHUTEJIBHOTO aHAIHM3a MPEUMYIIECTB M HEAOCTATKOB PA3JIMUHBIX CHIPHEBBIX
MCTOYHUKOB U "CTPOUTEIBHBIX OJOKOB" ISl MOTyYeHHsI KOHKPETHBIX MPOIYKTOB OCHOBHOT'O
OpraHUYEeCKOI0 CUHTE3A;

— TMPEACTABICHUSAMU O TEHACHLUMSIX M IMEPCHEKTHBaX PAa3BUTHS OCHOBHOIO OPraHUYECKOIo
CUHTE3a, BKJIOYas MCIOJIb30BAaHUE AJbTEPHATUBHBIX HCTOYHUKOB YTIEPOJCOACPIKALIETO
CBIPBS.

3. KpaTkoe comepxxanue QM CHUILTHHBI

Paszoen 1. Cmpyxmypa coipbegoti 6a3bl 0OCHOBHO20 OP2AHUYECKO20 CUHME3A. I80JI0YUS,
CcOB8peMeHHoe COCMOosiHUe, MEeHOEHYUU U NePCHEeKMUBbl PA3GUMUAL.

BocnpounsBoanmMoe cblpb€ B OCHOBHOM OPraHMYECKOM CHHTE3€. MacioXupoBO€ ChIpbE.
IIpoayKThI 1ECOXUMHUHU. YTIIEBOJHOE CBIPBE.

VYTriexuMuuecKoe Chlpb€ B OCHOBHOM OPraHM4YecKOM cUHTe3€e. [IpOoayKThl KOKCOXMMUMU.
[IpoayxTe! razudukanuu yris. Kapouanerii anerunex. [IpoyKTsl 0KUKESHHS YTIIS.

Hckonaemsble yriieBoJOpOAbl KaK ChIpbeBasi OCHOBA OCHOBHOI'O OPTaHMYECKOIO CHHTE3A.
CocraB, mTpOMBICIIOBas TOATOTOBKA W TEpPBUYHAs TepepaboTka HEPTH U HCKOMAEMBIX



YTJIEBOIOPOAHBIX [a30B.

Pasoen 2. [Ipoyeccol smopuunotli nepepabomku Hepmu u 2a3a KaKk UCMOYHUKU CblPpbs OJis
OCHOBHO20 OP2AHUYECKO20 CUHME3d.

XUMUS ¥ IPUHIUIBI OpraHU3allui TEPMUYECKUX MTPOLIECCOB HeTenepepadOTKHU.

XUMUS ¥ IPUHIHIIBI OpPTraHU3AIUU TEPMOKATATUTUYECKUX TPOIIeCCOB HepTernepepadOTKH.

KaTanutnueckuii KpeKHUHT.

Karanutuaeckuit pudopMuHr HaQTHI.

Paszoen 3. bazosvie npoyeccvl co8peMenHbIX HehmexuMuieckux KOMnieKcos.

[Muposn3 yrieBogopoaHOTO ChIPhs — OCHOBA 0JIE()MHOBOTO KOMILIEKCA.

KonBepcust yrieBo1opoIHOTO ChIpbsl — OCHOBA CHHTE3ra30BOI0 KOMILJIEKCA.

ApoMaTHYecKuil KOMIUIEKC Ha OCHOBE KaTATUTUYECKOTO pruopMHUHTa HA(TEHIL.

Pazoen 4. «CmpoumenvHule 610KU» OCHOBHO20 OP2AHUYECKO20 CUHME3A.

Knaccudukanus. HanpapneHus KOMIUIEKCHOW XUMUYECKOH nepepaboTKH.

Huzmme onedunst. [IpombinenHbie HCTOYHUKH. ["a3bl muposn3a. ['a3sl KaTaTUTHYIECKOTO
KpeKkuHra. MeTojpl BblieNieHUs: U OYUCTKU. [lepcrieKTUBHbIE UCTOUHUKU HA OCHOBE Xumuu Ci.
OCHOBHBIE HAIIPABJICHUS XUMHYECKOW MepepadOTKH.

Huzmme apensl. [IpoMbllluieHHBIE HMCTOYHMKH. beH3WHBI THponu3a, pHPOPMHUHTA,
«CBIpO» OEH30J, KAMEHHOYTOJIbHAsl cMOJIa. MeTo/bl BblAeNeHusl U OYUCTKU. [lepcriekTBHBIE
UCTOYHUKU. OCHOBHBIE HAIIPABICHHUSI XUMUYECKON TIepepabOTKH.

Cunte3-raz u okcup yriepona. IIpomsbinuieHHble MCTOYHUKHU. [Ipoliecchl KOHBepcuu
YII€BOAOPOAOB MeToapl pEryJlMpoBaHMs COCTaBa, pa3feieHuss M O4MCTKH. (OCHOBHBIE
HaIpaBJIeHUsI XUMHYECKoW mepepaboTku. [lepcnexktuBsl npoMbinuieHHOW xumun Ci. MeTtanou
KaK «CTPOUTENbHBIN OJ0K» OCHOBHOTO OPraHUYECKOIO CHHTE3A.

Aunerunier. [IpompinuieHHsle uctouHukd. KapOumueii anetwieH. Hedrexumudaeckuit
arneTwieH. Metonbl BeleNieHUsSI U OUUCTKU. OCHOBHBIE HANIPABICHHUS XUMHUECKOM repepaboTKH.
[IepcrieKTUBBI NPOMBIIIIEHHON XUMHUH alleTHUIICHA.

Boicime mapadunsl. IIpombinuieHHble ucTOYHUKH. MeTonasl BbaeneHus. OCHOBHBIE
HaINpaBJICHUS] XUMHYECKOH NepepabOTKH.

Boicmme onedunsl.  Knaccudukanus.
HaINpaBJICHUS] XUMHUUECKOH MepepadOTKH.

Mormno4dHas KHCIOTa Kak MPHUMEpP «CTPOUTENBHOTO OJI0Ka» OCHOBHOTO OPraHUYeCcKOTro
CHUHTE3a Ha OCHOBE BOCIPOM3BOAMMOIO Cbipbs. Mcrounuku. OCHOBHBIE HalpaBlICHUS
XUMHUYECKOH nepepaboTKu.

4. O0beM yueOHO# TUCIHIJIMHBI

HpOMLIIJ_IJ'ICHHLIe nctoyHuku. OCHOBHBIC

N B 3auerHbIx B akanem.
Bunsr yaeGHOI paboTh
eAMHUIIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IUIAHY 4 144
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,78 64
Jlexmuu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,21 79,6
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,21 79,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,4
3auer
Bua xonTpoJs: .
C OLIEHKO¥
. B 3agyetneix | B actponoM.
Bunpr yueGHO# paboThI
SIMHUIIAX yacax
OO0uas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IUIAHY 4 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 1,78 48




IIpodonxcenue madbauywl

Jlexmnu (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,21 59,7
KonTakTHas camocrosiTesnbHas padoTa — —
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIUILIUMHbI 2,21 59,7
3auem ¢ oueHKoii: 0,011 0,3
KonTakTHas paboTa — MpOMEKyTOUHAsI ATTECTAIIHS 0,011 0,3
3auer
Bua xonTpoJs: .
C OLICHKOM

AHHOTanus padoyeil NporpaMmMbl JUCHUIJIMHBI
«TexHO0JI0TMs OCHOBHOIO Opranuyeckoro cuare3a» (b1.B./1B.10.01)

1. lesab TMCHUIUIMHBI — 3aKPEIUICHUE U YTITyOJIeHHEe 3HAHHUM O MpoIleccax U MPOAYyKTax
OCHOBHOTO OPTraHWUYECKOT0 CHHTE3a, Pa3BUTHC HABHIKOB aHAJIM3a M CHHTE3a TEXHOJIOTHYCCKHX
CXeM M CHCTEM AaBTOMAaTUYECKOTO PEryJIHpOBaHUS MPOIECCOB OCHOBHOTO OpPraHMYECKOIo
CHHTE3A.

2.B pesyabTrare wu3y4YeHMs JUCHMIUIMHBI OOy4YaKOIIMiCA 1O Mporpamme
0akajaBpUaTa J0JIKEH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHYECKHI MPOIIECC B COOTBETCTBUU C
pErIIaMeHTOM M UCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA JIJIsl H3MEPEHHUST OCHOBHBIX ITAPaMETPOB
TEXHOJIOTUYECKOr0 Mpolecca, CBOUCTB ChIphbs U nmpoaykuuu (ITK-1);

— CHOCOOHOCTBIO MPHHMMATh KOHKPETHBIE TEXHUYECKHE pelIeHHs Tpu pazpaboTke
TEXHOJIOTUYECKHUX IPOIIECCOB, BHIOMPATh TEXHUYECCKUE CPEJCTBA U TEXHOJIOTHH C YYCTOM
AKOJIOTMYECKUX mociencTBuil ux npumenenus ([1K—4);

— TOTOBHOCTBIO HCIOJH30BaTh 3HAHUE CBOWCTB XMMHMYECKUX DJEMEHTOB, COCOUHEHHH U
MaTepuasIoB Ha KX OCHOBE JIJIs pelIeHH 3a1a4 npodeccuoHanbHoi nesrenbHocty (ITK-18);

— TOTOBHOCTBIO M3y4YaTh Hay4YHO-TEXHUYECKYI0 MH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeHbIN
ombIT Mo TemaTuke ucciaenoBanus (ITK-20).

3Hamp:

— XHUMH3M U YCJIOBUS OCYIIECTBJICHHS OCHOBHBIX IPOIECCOB OCHOBHOTO OpPraHMYECKOIo
CUHTE3a;

— PpEeaKTOpHBIE Y3IIbl U MPUHIMITHATIBHBIC TEXHOJIOTHUECKUE CXEMbl MPOU3BOACTB OCHOBHOTO
OpPraHUYECKOT0 CHHTE3A.

Ymemn:

— CaMOCTOSITENIbHO OIICHWBATh NPEUMYIIECTBA M HEAOCTATKU CYIIECTBYIOIIUX TEXHOJOTHIA
OCHOBHOT'O OPTaHUYECKOTO CUHTE3a;

— OmIpeaensiTh HEOOXOMUMBIM cOCTaB OOOpPYIOBaHHS, COCTaBISATh MPHUHIMIIHATILHBIC
TEXHOJIOTUIECKHE CXEMBI ITPOIIECCOB OPraHUIECKOTO CHHTE3a;

— OIpEeAeNsATh KJIFOYEBBIC IMYHKTHI KOHTPOJSI U PETyJIUPOBAaHUS HA TEXHOJIOTHUECKHX CXEMaX
MPOLIECCOB OPTaHUYECKOTO CUHTE3A.

Braoemy:

— METOJOoJIOTHEH BBIOOpAa HEOOXOIMMOTr0 000PYIOBAHUS U CHHTE3a TEXHOJIOTHYSCKUX CXEeM Ha
OCHOBE HH(OPMAITIH O TPUMEHIEMBIX BEIIECTBAX, XHMUYECKUX PEAKIIHSIX, TEXHOIOTUIECKUX
MeTOoJlax U MpHeMax.

3. Kparkoe comepxxanue Q1M CHUITHHbBI

Pasoen 1. [Ipoyeccol cuopamayuu oneghuros.

Paszoen 2. Ilpoyeccol eudpuposanusi.

2.1. Teoperuueckre M MHXEHEPHBIE OCHOBBI MPOILIECCOB THAPUPOBAHUS OPraHUYECKUX
COEIMHEHU.



2.2. TexHOJOTUsl MPOLECCOB THIPUPOBAHUS B OCHOBHOM OPTaHHMYECKOM CHHTE3E.

Paszoen 3. [Ipoyeccol 0ecudpuposanus.

3.1. TeopeTnyeckue U UHKEHEPHBIE OCHOBBI MPOLIECCOB JETHAPUPOBAHUS OPTraHUUYECKUX
COeIUHEHUN

3.2. TexHonorus MpoLeccoB IErUAPUPOBAHUS B OCHOBHOM OPraHUYECKOM CHUHTE3E.

Pasoen 4. [Ipoyeccol arkuauposarus.

Paszoen 5. Ilpoyeccor okucnenus.

5.1. PapukanbHO-1IEMHOE OKUCIIEHUE OPraHUYECKUX COCTMHEHUMN.

5.2. 'eTeporeHHO-KaTaIUTHYECKOE OKUCICHHE OPTaHUYECKUX COECAMHEHUH.

5.3. Oxucnenue oyie(uHOB B MPUCYTCTBHH METATIOKOMIUICKCHBIX KaTaIM3aTOPOB.

4. O0beM yueOHO# TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexum (JIek) 0,89 32
[TpakTnueckue 3austus (I13) 0,89 32
CamocrositensHas padora (CP): 2,21 79,6
KonTakTHas camocrosiTenbHas padboTa — —
CamocTosiTeIbHOEC U3YUCHHUE Pa3/IeTIOB JUCIUILIUHbI 2,21 79,6
3auem ¢ OUeHKou: 0,011 0,4
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4
3auer
Bua konTpossn: N
C OLICHKOM
N B 3auetHsix | B actpoHOM.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 4 108
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,78 48
Jlexum (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,89 24
CamocrositenbHas padora (CP): 2,21 59,7
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOE U3YUECHHUE Pa3/IeTIOB JUCIUILIMHbI 2,21 59,7
3auem ¢ OUeHKoIL: 0,011 0,3
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,3
3auer
Bua konTposs: N
C OLICHKOM

AHHOTanus padoyeil NporpaMmMbl JUCHUNJIMHBI
«Texnosorusa monomepos» (b1.B./1B.10.02)

1. Heap MMCHUIUIMHBI — 3aKpEIUICHHE W YTIIyOJIeHHEe 3HaHUM O TpolleccaX OCHOBHOTO
OpPTaHMYECKOTO CHHTE3a, CBSA3aHHBIX C MPOU3BOACTBOM MOHOMEPOB M MCXOJHBIX BEIIECTB IS
MOJIMMEPHBIX MAaTEPUaOB, Pa3BUTHUEC HABBIKOB aHAJIM3a M CHHTE3a TEXHOJIOTMYECKHX CXEM H
CHUCTEM aBTOMATHYECKOTO PETYJIMPOBAHUS N3YIaCMbIX ITPOIIECCOB.

2.B pesyabTrare wu3y4YeHMs JUCHMIUIMHBI OOY4YalOIIMiCA 1O Mporpamme
0akajiaBpUAaTAa J0JIKEH:

Obnaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUN MPOIECC B COOTBETCTBUH C
pETIIaMEHTOM M UCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA JIJIsl H3MEPEHHUS OCHOBHBIX ITAPaMETPOB
TEXHOJIOTUYECKOTO MPOoIecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);



CIIOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUYECKHE pEIIeHUs TMpH pa3paboTke
TEXHOJIOTUYECKHUX IPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJIOTHH C YYETOM
IKOJIOTHYECKHX TTociencTBuit ux npumenenus ([1K—4);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHWE CBOMCTB XUMHYECKHX OJJIEMEHTOB, COEIWHEHUN WU
MaTepuaIoB Ha MX OCHOBE JJIsl pEIICHHs 3a1a4 npodeccuoHanbHoi nesrenbHoctu (ITK-18);
TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUICCKYIO WH()OPMAIINIO, OTEYCCTBCHHBIN 1 3apyOCKHBIHI
OmBIT TI0 TeMaTuke ucciaeaoanus (IIK—20).

3uame:
XUMU3M W YCJOBHS OCYIIECTBIICHUS Ba)XXKHEUIIUX MPOMBIIUICHHBIX MPOIECCOB CHHTE3a
MOHOMEPOB;
pEaKTOpPHBIC Y371l U MPUHIUITHAIBHBIE TEXHOJIOTHYECKUE CXEMBI TPOU3BOJICTB MOHOMEPOB.

Ymemy:
CaMOCTOSITENIbHO OIIEHMBATh NPEUMYIIECTBA M HEJOCTAaTKU CYLIECTBYIOLIUX TEXHOJIOTHMA
MOHOMEPOB;
OTpEAENATh HEOOXOMUMBIM CcOCcTaB OOOpYNOBaHUS, COCTaBISATh MPUHIIUIHAILHEIC
TEXHOJOTHYECKHE CXEMbI IIPOLIECCOB CUHTE3a MOHOMEPOB;
OTIPEAEIATh KIIOUEBbIE IMyHKThI KOHTPOJS U PEryJUpOBaHUS HAa TEXHOJIOTMUECKHUX CXeMax
IIPOLIECCOB CUHTE3a MOHOMEPOB.

Bnadems:
METOJ10JIOTHEN BBIOOpa HEOOX0IMMOr0 000pYAOBAaHUS U CUHTE3a TEXHOJIOTMUECKUX CXeM Ha
OCHOBE MH(OpPMALIUU O TPUMEHAEMBIX BEIIECTBAX, XUMUUYECKUX PEAKIIUIX, TEXHOIOTUYECKUX
METOJIaX U MpHeMax.

3. KpaTkoe coaep:kanue TUCHUIINHBI

Pa3zoen 1. Monomepwl 0115 UHUIOBLIX NOTUMEPOS.

TexHonoruu nosydeHus oaepruHOB.

TexHonOTHS MONy4eHHS aKPUITOBBIX MOHOMEPOB.

Pasoen 2. Texnonozus monomepos 0iisi 2a102eHCO0EPHCAUUX NOTUMEPOS.

TexHoOTHS BUHUIXJIOPUAA.

[IlenouHoE AETUAPOXIOPUPOBAHHUE.

Pazoen 3. Jluenosvie monomepol.

TexHosorus nosnydyeHus OyragueHa.

TexHonorus noyry4eHus U30NpeHa.

Pa3zoen 4. Monomepwl 0151 npocmuix u CLOHCHBIX NOIUIDUPOS.

TexHomorHs MONy4eHUss MOHOMEPOB TSI MPOCTHIX MOMUIPUPOB.

TexHOJ0THs MOTyYeHHSI MOHOMEPOB IS CIIOKHBIX TTOITHI(UPOB.

Paszoen 5. Monomepul 0151 azomcodeparcauyux noaumepos.

TexHOoNorUs MOAy4YEeHUsI MOHOMEPOB JIJIsl TOJIMAMUJIOB.

TexHonorus noysy4eHuss MOHOMEPOB ISl TOJIMYPETAHOB.

Paszoen 6. Monomepul 015 nonuxapoonamos u ¢peHonoanb0ecuOHbIX NOIUMeEpPOs.

TexHonorus noyry4eHuss MOHOMEPOB ISl TOJIMKapOOHATOB.

TexHoIOTHS TOTyIeHUSI MOHOMEPOB sl PEHOT0aThACTHAHBIX TOJIMMEPOB.

4. O0beM yueOHOH TUCUUIJIMHBI

. B 3auetHbIX B akanmem.
Bunst yueOHoI paboThI

eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIIHHBI 110 Y4eOHOMY ILIAHY 4 144
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,78 64
Jlextmu (Jlek) 0,89 32
[Tpaktuueckue 3anstus (113) 0,89 32
CamocrositeabHasi padora (CP): 2,21 79,6
KoHnrtakTHasi caMocTosiTeNbHast pabota — —
CaMOCTOSITeIbHOE U3YUYEHHUE Pa3/IeSIOB TUCIUILIMHBI 2,21 79,6




IIpoodoncenue madbauyvi

3auem ¢ OUeHKoIL: 0,011 0,4
KonTakTHas paboTa — MpoMeKyTOUYHasl aTTEeCTaIHs 0,011 0,4
3auer
Bua konTposs: .«
C OLICHKOM
N B 3auetnsix | B actponoM.
Bunsl yueOHOI paboThI
eAMHHIIAX yacax
O01as TPyA0€eMKOCTh TMCHUILUIHHBI 0 Y4eOHOMY IUIAHY 4 108
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 1,78 48
Jlextmu (Jlek) 0,89 24
[Ipaktuueckue 3anstus (I113) 0,89 24
CamocrosiTesqbHasi padora (CP): 2,21 59,7
KonTakTHas camocrosiTesibHas paboTa — —
CamocTosiTeIbHOE M3YUECHHE Pa3/IeNIOB AUCIUILIMHbI 2,21 59,7
3auem ¢ OUeHKoIL: 0,011 0,3
KonTtakTHas paboTa — MpOMEXYTOYHAsL aTTECTaIHS 0,011 0,3
3auer
Bua konTposs: .«
C OLICHKOM

AHHOTanus padoyeil MporpaMmMbl JUCHUNJIMHBI
«JIabopaTOpHBIN NPAKTUKYM
10 XMMHUM ¥ TEXHOJOTUH OCHOBHOI0 oprannyeckoro cunre3a» (b1.B./1B.11.01)
1. e AUCHMILIMHBI — 3aKpEIUICHUE 3HAHUHM O THUIMOBBIX MPOMBIIUICHHBIX MPOIIEcCcax

OpTraHU4YC€CKOIro CUHTE3a U HpI/I06p€T€HI/Ie IMPAKTUYCCKUX HABBIKOB pa60TBI C HUMMU.

2.B pesyabTrare wu3y4YeHMs JUCHMIUIMHBI OOy4YalOIIMiiC 1O Mporpamme

6aKaJ1aBpnaTa JOJ/KECH

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHuusaMu:
CIOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBIIATH TEXHOJIOTUYECKUH MPOIIECC B COOTBETCTBUH C
pErIIaMeHTOM M UCIOJIb30BaTh TEXHUYECKHUE CPEJICTBA JIJIsl H3MEPEHHUS OCHOBHBIX ITAPaMETPOB
TEXHOJOTUYECKOT0 MpolLecca, CBOUCTB ChIphbs U nmpoaykuuu (ITK-1);
CIOCOOHOCTBIO MPOBOJIUTH AHATU3 CHIPhSI, MATEPHUATIOB U TOTOBOM MPOIYKIUHU, OCYIIECTBISTh
OIICHKY pe3ysibTaToB aHanuza (I1K-10);
CIIOCOOHOCTBIO BBISBIISATH M YCTPAHSITH OTKIIOHCHHS OT PEKUMOB PabOTHI TEXHOJIOTHIECKOTO
000pyI0BaHUS M MApaMEeTPOB TexHosorndeckoro npouecca (ITK-11);
CIIOCOOHOCTBIO TUIAHUPOBATh W TMPOBOJIUTH (PU3NYCCKUE M XUMHUYECKHE AKCIECPUMEHTHI,
MPOBOAUTH 00pabOTKY MX pe3y/bTaTOB M OIICHUBATH MOTPEIIHOCTH, BbIIBUTaTh TUIIOTE3BI U
YCTaHABIIMBATh TPAHUIIBI UX IPUMEHEHHSI, IPUMEHSATh METOABl MATEMaTHYECKOTO aHAIIN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCTIEpUMEHTaIbHOTO nccienoBanus (ITK-16).

3namy:
XUMH3M H YCIIOBHSI OCYIIECTBIICHUSI THIIOBBIX MPOMBIIUICHHBIX MPOIIECCOB OPTaHUYECKOTO
CUHTE3a;
BUJbl M KOHCTPYKIMHM PEAKTOPHBIX Y3JI0B, MPUMEHSEMBIX B THUIOBBIX IPOU3BOJCTBAX
MIPOMBIIIJICHHOTO OPTaHNYECKOTO CUHTE3a;
TEOPETUICCKUE U TIPAKTHUECKUE OCHOBBI METOJIOB AaHATTUTHYECKOTO KOHTPOJIS, IPUMEHSIEMBIX
B ITPOM3BOJICTBAX TUMIOBBIX OPTaHUYECKUX XUMHUKATOB.

Ymemy:
MPOBOJANTH IMPOIIECCHI MONYYCHHSI IIEJCBBIX MPOAYKTOB C HCIIOIH30BAaHUEM JIA0OPATOPHBIX
Mojeneil (CTeHIOB) THUIOBBIX TEXHOJIOTHUECKUX YCTAHOBOK OPTaHUYECKOTO CHHTE3a H
coOioiIeHreM  paboYMX TIapaMeTpoB TpoOIecca, MNPEAYCMOTPEHHBIX J1TAOOpaTOPHBIM
permamMeHToM (METOUKOI);



—  BBINOJHSTH KAYECTBEHHBIIN U KOJIMYECTBEHHBIN aHAIH3 LIEJIEBBIX MPOAYKTOB OCYIIECTBIIIEMbIX
MPOLIECCOB U JIPYTUX UCIOJIb3yEMbIX BEIIECTB.

Bnadems:
— THUIOBBIMH T€XHOJIOTHUYECKUMH METOJaMH U IpHeMaMu, IPUMEHSIEMbIMH B IPOMBIIUIEHHOCTH
JUISl CUHTE3a, BBIJCICHUS W OYHCTKH LEJEBBIX TMPOIAYKTOB B THUIIOBBIX IPOU3BOICTBAX
OpPraHMYECKUX XUMHUKATOB;
— THUIOBBIMM Ka4eCTBEHHBIMH UM KOJIMYECTBEHHBIMH METOJAMH, MPUMEHIEMBIMU IJIs
AQHATTMTUYECKOTO KOHTPOJISI TUTIOBBIX MPOU3BOJICTB OPraHUYECKUX XMMHUKATOB.

3. Kparkoe conepxxanue M CHUILTTHHbBI

Pa3zoen 1. Texnonocusi oopamumvix npoyeccos.

1.1. lerngparanust CnupToB.

1.2. Drepudukanust KapOOHOBBIX KUCIIOT.

Pa3zoen 2. Texnonoeusn ankunupoganus no @puoenio-Kpagpmcey.

2.1. AnkunupoBanue 6eH307a.

Paszoen 3. Texnonoeusn oxucieHus opeaHu4eckux coeOuHeHuu.

3.1. OkucneHue noJTMMETHIIAPEHOB.

3.2. Ilony4yeHue ruIponepoKCHIOB.

Pazoen 4. Texnonoeus cynrbghamuposanus u cyrbhpuposanus.

3.1. CynbatupoBaHue CIUPTOB.

Pasoen 5. Texnonozus npoyeccos konoencayuu ¢ yiacmuem KapOOHUTbHbIX COeOUHEHU.

5.1. Kongencanus kapOOHUIBHBIX COSAMHEHUN C apOMaTHUECKUMU COSTMHEHUSIMHU.

5.2. AnpaoabHas KOHIEHCAIHs.

4. O0beM yueOHOH THCHUIIJIMHBI

. B 3auetHbIxX B akanem.
Bunsl yueOHol paboThI

eAMHULIAX gacax
O0u1as TPyA0€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 5 180
KonrakTHas paboTa — ayAUTOPHbIE 3aHATHS: 2,67 96
Jlaboparopssie 3ansTHs (J1ab) 2,67 96
CamocrositensHas padora (CP): 2,32 83,6
KonTakTHas camocrosiTesnbHas padboTa — —
CaMocTosITeIbHOE U3YUEHUE PA3/IEI0B TUCIUILINHBI 2,32 83,6
3auem ¢ oueHKoii: 0,011 0,4
KonrtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4

3aver
Bua konTpoas: .
C OLIEHKOW
N B 3auetHsix | B actpoHOM.
Bunel yueGHoI paboThI

eAMHUIIAX yacax
OO0mas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,67 72
JlaboparopHsie 3ansTH (J1ab) 2,67 72
CamocrositesqbHas padora (CP): 2,32 62,7
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOSITETbHOE U3YUYEHHUE PA3/IeNIOB JUCIUILIMHBI 2,32 62,7
3auem ¢ oyeHkoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3

3aver

Bua konTposs:

C OLIEHKO




AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«JIabopaTopHbIii MPAKTUKYM [0 NPOMbINLJIEHHOI opranudeckoi xumun» (b1.B./1B.11.02)

1. HeJb AUCUMIVIMHBI — 3aKPEIJICHHE 3HAHU O NMPUHIIMIAX MPAKTUYECKON peanu3aiuu

TUTIOBBIX MPOIIECCOB OPTraHMUECKOTO CHHTE3a U MPUOOPETEHNE HABBIKOB UX MPUMEHEHUSI.

2. B pe3yabrare M3y4YeHUS [MCHUIUVIMHBI oO0y4yamolmiuiics Mo mnporpamMmme
0akajaBpUAaTAa J0JIKEH:
Obnadams cnenyromumu npodeccrnoHanbHbiMe (1K) komneTenmsaMu:

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTHUECKHM MPOIlecC B COOTBETCTBUU C
pEriiaMeHTOM U MCIOJIb30BaTh TEXHUYECKUE CPEACTBA JJIsl U3MEPEHUSI OCHOBHBIX ITapaMETPOB
TEXHOJIOTMYECKOTO TpoIiecca, CBOMCTB ChIpbs U mpoaykiuu (ITK-1);

— CHOCOOHOCTBIO MPOBOJUTH aHAJIHU3 ChIPbsI, MATEPUAIOB U TOTOBOI MPOIYKIUH, OCYIIECTBIISATh
OLIEHKY pe3yJipTaToB aHanusa (IIK-10);

— CHOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKIIOHCHHS OT PEKUMOB PaOOTHI TEXHOIOTHYECKOTO
00opyI0BaHUs U MapaMeTpoB TexHonorunueckoro nporecca (IIK-11);

— CHOCOOHOCTBIO TJIAHUPOBAaTH M MPOBOJUTH (PU3NYECKUE U XHUMHUECKHE HKCIEPUMEHTHI,
MIPOBOJIUTH 00PaOOTKY MX PE3yJIbTATOB W OLICHUBATH MOTPEITHOCTH, BBIABUTATH TUIIOTE3BI U
yCTaHABIMBATh TPAHUIIBI UX MTPUMEHEHUS, TPUMEHSATh METO/IbI MaTEMaTHUYECKOTO aHalu3a
MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCTIEpUMEHTaNIbHOTO uccienoBanus (ITIK-16).

3Hamp:

— XHUMH3M H YCIIOBUS OCYIIECTBICHHUS TUIOBBIX MPOIECCOB OPTaHUUYECKOTO CHHTE3a;

— BUABl M KOHCTPYKUUH PEAKTOPHBIX Y3JIOB, MPUMEHSIEMBIX B THIOBBIX IPOU3BOCTBAX
OpPraHMYECKOT0 CUHTE3a;

— TEOpEeTHYECKHE U MPAKTUUYECKHE OCHOBBI METO/I0B aHAJIMTUYECKOTO KOHTPOJIS, TPUMEHSIEMbIX
B IMPOU3BOJICTBAX THUIOBBIX MPOYKTOB OPraHUYECKOI'O CUHTE3A.

Ymemy:

— TPOBOJUTH MPOLECCHl MOJYyUYEHHUs LENEBBIX MPOIYKTOB C HCIIOJIB30BAHUEM JabOPaTOPHBIX
Mozene (CTEHAOB) THUIOBBIX TEXHOJOTUYECKHX YCTAHOBOK OPraHMYECKOr0 CHUHTE3a H
coOmoieHneM pabouMx TMapaMeTpoB TIpoliecca, MPEAYCMOTPEHHBIX J1TaOOpaTOPHBIM
permaMeHToM (METOUKOM);

—  BBINOJIHATH KAUE€CTBEHHBIN M KOJIMUECTBEHHBIN aHAIIU3 LEJIEBIX MPOAYKTOB OCYIIECTBISEMbIX
MPOLIECCOB U IPYTHX MUCTOIb3yEMbIX BEILIECTB.

Bnaoemy:

— THUIOBBIMU TEXHOJIOTHYECKUMU METOJlaMU M TIPUEMaMU, NPUMEHIEMBIMH JUIsl CHUHTE3a,
BBIICTICHUS! UM OYUCTKU LEJNEBBIX MPOAYKTOB B THUIIOBBIX MPOU3BOJCTBAX OPraHUYECKOTO
CUHTE3a;

— TUIMOBBIMU KA4YECTBEHHBIMH U KOJIMYECTBEHHBIMU METOJIAMH, TMPUMEHIEMBIMH ISt
AQHAJIUTUYECKOTO KOHTPOJISI TUIIOBBIX TPOU3BOJICTB OCHOBHOT'O OPTraHMYECKOT'0 CHHTE3a.

3. KpaTkoe coaep:kanue TUCHUIINHBI

Pazoen 1. .

1.1. T'unponus XJ0prnpOU3BOIHBIX.

1.2. lllenouHoe AErUIPOXIOPUPOBAHHUE.

Pa3zoen 2. Texnonocusi obpamumvix npoyeccos.

2.1. derunpaTtanus CliupTOB.

2.2. Orepuduxanust KapOOHOBBIX KHCIIOT.

Pa3zoen 3. Texnonoeusn ankunuposanus no @puoenio-Kpagpmcey.

3.1. AnxkunupoBaHue ¢peHoa.

Pazoen 4. Texnonozusn 2udponepokcuoH020 OKUCIeHUSL.

4.1. OnokcuaupoBaHHUE HEMPEIEIbHBIX COEAMHEHNH.

Pa3zoen 5. Texnonoeus npoyeccog koHoeHcayuu ¢ yiacmuem KapOOHUIbHbIX COeOUHEHU.
5.1. Kongencauus kapOOHUIBHBIX COEAMHEHNUN C apOMaTHUYECKUMU COEIMHEHUSIMU.
5.2. Kongencanus KapOOHUIIBHBIX COSAMHEHUI C @30TUCTHIMU OCHOBAHHSIMH.



4. O0beM y4eOHO#H TUCHHUIJIMHBI

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
eAMHUIIAX yacax
OO0mas Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 5 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96
JlaboparopHsie 3ansTH (J1ab) 2,67 96
CamocrositesqbHas padora (CP): 2,32 83,6
KonTakTHas camocrosiTenbHas paboTa — —
CamMoCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 2,32 83,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,4
3auer
Bua xonTpoJs: .
C OLIEHKO¥
. B 3auernbix | B actpoHOoM.
Bunst yueOHOi paboTh
eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh JMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 5 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: 2,67 72
Jlaboparopusie 3ansTus (J1ad) 2,67 72
CamocrositeabHas padora (CP): 2,32 62,7
KoHnTtakTHasi camocTosiTenbHasi pabota — —
CamocTosiTeIbHOEC U3YUCHHE Pa3/IeTIOB JUCIUILIMHbI 2,32 62,7
3auem ¢ OUeHKoIL: 0,011 0,3
KonTakTHas paboTa — MpOMEKyTOUHASI ATTECTAIIHS 0,011 0,3
3auer
Bua konTpossn: .
€ OLICHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«MeToabl pacyera peaKTOPHBIX Y3J10B

¢ IpuMeHeHueM KoMIbITepHbIX cpeacTs» (b1.B./[B.12.01)
1. Heap aucuMnmiMHbl — (HOPMUPOBAHME 3HAHWH, YMEHHH M HaBBIKOB B O0JIACTH

MOJICIIMPOBAHMSI PEAKTOPOB JIJIS IIPOIIECCOB OPTaHUYECKOTO CHHTE3A.

2.B pesyabrare
0akaJjiaBpuaTa J0JIKeH:

N3y4eHusi JAUHCHUILJIMHBI

Obnaoams caenyrommumu  obmenpodeccruonanbabiMu (OIIK) u nmpodeccrnoHanbHBIMU

(ITK) xoMIIeTeHIIHSIMU:

— BJAJCHHEM OCHOBHBIMH METOJIAMH, CII0OCOOAMHM M CpEICTBAMHU IOJMYYCHHS, XPaHCHHS,
nepepaboTku nHPOpPMAIMK, HABBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPABICHUS

uHpopmanueit (OITIK-5);

— TOTOBHOCTBIO NPUMECHATh AHAIUTHYECKHE M YHCICHHBIE METOJbl PELICHHs IOCTaBICHHBIX

3aj]a4, MCIOJIb30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIE TEXHOJIOTHH, IPOBOJUTE 00pabOTKyY
IIPOrPaMMHBIX
po(hecCHOHAIBHON N1eATENbHOCTH, UCIIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTHH U
0a3bl aHHBIX B CBOEH NpPOQecCHOHATbHON 00JacTH, MAKEThl MPUKIAAHBIX HNPOTrpaMM s

I/IH(1)OpMaI_II/II/I C HCIIOJIBb30BaHUCM MMPUKIAHBIX

o0yuarouuiics

pacueTa TeXHOJOTHUECKUX mapameTpoB obopynoBanus (I1K-2);

—  CIIOCOOHOCTBIO IUIaHUPOBATb W HNPOBOJUTH (bHBI/I‘IGCKI/Ie H XUMHYCCKUC OKCIICPUMCHTHI,
MMpOBOAHUTH 06pa60TKy HUX PE3YJIbTATOB U OLICHUBATH IMOIPCINTHOCTHU, BbIABUT'ATh I'MIIOTE3bI U
YCTaHaBJIMBATh I'PaHULILI X IPUMCHCHUSA, IPUMCHATH MCTOABI MAaTEMATUYCCKOTO aHAJIMN3a U

CpeacCTB

nporpamme

MOZJCINUPOBAHUSA, TCOPCTUICCKOTI'O U SKCIICPUMCHTAJILHOI'O UCCIICIOBAHUA (HK—16),

— TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUUYECKYIO MH(POPMALIMIO, OTE€YECTBEHHBIN U 3apyOeKHBbIi

ombIT 10 TemaTuke ucciaenaoanus (IIK-20).

cdepbl



3name:

— OCHOBHBIC IOJIOKCHUSA KUHCTUKU XUMHWYCCKUX IMMPOHCCCOB B HACAJILHBIX PCAKTOPAX;

— OCHOBHBIC aJITOPHUTMBI PACUYCTOB C HCIOJIb30OBAHUCM MATCMATUYCCKUX MOILGJIGfI naCaJIbHBIX

PEaKTopoB.
Ymemn:
—  KOpPpEeKTHO (pOopMyIUpOBATH 3a1a4H;
— KOPPEKTHO WCIOIb30BaTh AJITOPUTMBI
AKCIIEPUMEHTATBHBIX TaHHBIX;

U TPUKIAIHBIE POTrPaMMBbI

st 00paboTKU

— PACCUHUTHIBATH OTACIILHBIC allllapaThl ¢ UCIIOJIBb30BAHUEM ITOJTYYCHHBIX MO,Z[GJ'IGfI;

— IPOBEPATH aJACKBATHOCTD MOJYYEHHBIX MOJENIEH C Bapyaluell HAaYaJIbHBIX YCIIOBUM, YCIIOBUM

MIPOBEACHUS TIPOIIECCa B IIEJIOM M OTJEIBHBIX CTaIHH.
Braoemy:

— HaBbIKAMHM MPAKTUYECKOH paboTHl ¢ MporpaMMaMd MaTeMaTH4ecKoil o0paOoTKu THMa

MATHCAD umu MATLAB.
3. KpaTkoe coaep:kanue THCHUIINHBI

Paszoen 1. [locmpoenue mamemamuyeckou Mmooeiu annapama.

1.1. MeTtonnl
O6ocHoBaHME BEIOOpA METO/IA.

1.2. Cratuctuueckas 00pab0TKa KUHETHYECKUX IKCIIEPUMEHTOB.
1.3. ITocTpoeHne agekBaTHOM MOJEIN UCCIETYEMOI0 XUMUYECKOTO MpoIiecca.

Paszoen 2. Pacuem peaxmopa ¢ ucnoiv3osanuem noOJIY4eHHOU MOOelu U CPaGHeHUe
pe3yrbmamos pacuema c skcnepumernmom. Kypcosas paboma.
2.1. OcBoeHue pacuera OTJAENBHOIO alapara ¢ UCIO0Jb30BaHUEM IIPOTrPAMMHBIX CPE/ICTB

MATHCAD nnu MATLAB.

MPOBCACHUA KHHCTHUYCCKHUX OKCIICPUMCHTOB XHUMHYCCKOI'0 IIponecca.

2.2. Pemenne npo0aeMbl CXOIMMOCTH pacdeTa OTAEIBHOIO anmnapaTa U COIOCTaBICHHUE C

IKCIEPUMEHTATBHBIMH JAHHBIMH.
4. O0beM y4eOHO# TUCIHUIJIMHBI

o B 3aueTHBIX B akamem.
Bunsl yueOHOI paboThI
S AMHHIIAX yacax
O0uas TPyA0eMKOCTh JMCUMILIMHBI 0 Y4e0HOMY ILIAHY 3 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48
Jlexumn (Jlek) 0,44 16
[Tpaktrueckue 3ansatus (113) 0,89 32
CamocrositesnbHas padora (CP): 1,66 59,6
KonTakTHas camocrosiTesibHas paboTa — —
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeNIOB AUCIUILIMHBI 0,544 19,6
BrinonHeHNe KypcoBoi paboThI 1,11 40
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyToUHas aTTeCTaIUs 0,011 0,4
3auer
Bua xonTpoJs: .
C OLICHKOM

Bunet yueOHO# paboThI

B 3aueTHBIX

B actponom.

eAMHULIAX yacax
O01as TPy10€eMKOCTh JMCUMILIHHBI 0 Y4€0HOMY IUIAHY 3 81
KonTrakTHasi pad0oTa — ayAUTOPHbIE 3aHATHS: 1,33 36
Jlexumu (Jlek) 0,44 12
[Tpaktuueckue 3anstus (113) 0,89 24
CamocrositeabHasi padora (CP): 1,66 44,7
KonTakTHas camocTosiTeNibHas paboTa — —
CaMOCTOSITETbHOE U3YYEHUE PA3]IeSIOB TUCIIUILIMHBI 0,544 14,7




IIpoodonsicenue mabauyvi

BrinonHeHue KypcoBoi paboThI 1,11 30
3auem c oyeHKoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyToUHas aTTeCTaIus 0,011 0,3
3aver
Bua xoHTpoIs: .
C OLIEHKO¥

AHHOTanus padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI aBTOMATH3HPOBAHHOI0 IPOCKTUPOBAHMS NMPOU3BOACTB OPraHUYECKOr0
cunrte3a» (b1.B.1B.12.02)

1. Henp aucuMnaMHbl — (HOPMUPOBAHME 3HAHUH, YMEHMH M HaBBIKOB B O0JIACTH
UCIIOJIb30BAaHUSl  CUCTEM  aBTOMaTu3upoBaHHoro mnpoektupoBanus (CAIIP)  xummuko-
texHosorudeckux cxem (XTC) npon3BoCTB OpraHMYECKOTO CUHTE3A.

2.B pesyabraTe u3yYyeHHus JAUCHUILUIMHBI O0y4YallIUiicd 1O Mporpamme
0akajaBpuAaTAa J0JIKEH:

Obnaoams cnenyroumumu odmenpodeccnonansabiva (OITK) u npodeccrnonanbHBIME
(ITK) xoMITeTeHIIHSMU:

— BIQJICHUEM OCHOBHBIMH METOJIaMH, CHOCO0aMHM U CpEICTBAMH MOJYYEHMs, XpaHEHUs,
nepepaboTku HH(POpPMALMK, HaBBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPaBICHUS
unpopmanueit (OITK-5);

— TOTOBHOCTBIO NPUMEHATh AHAIUTHUYECKHE M UYHCIEHHBIE METOJbl PEIICHHs MOCTaBICHHBIX
3aJay, MCIOJIb30BaTh COBPEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJIOIMH, IPOBOJUTH 00pabOTKY
uHpOpMAlUM C  HCIOJIB30BAaHUEM MPHUKJIATHBIX  MPOrPAMMHBIX  CPEICTB  cepsl
po¢eCCUOHATILHON EATEIBHOCTH, UCIIOJIb30BaTh CETEBbIC KOMIIBIOTEPHBIE TEXHOJOTHH U
0a3bl NaHHBIX B CBOEW MPOQecCHOHATBHON 00IAcTH, MAKEThl MPHUKIAAHBIX HNPOTrpaMM s
pacdeTa TEXHOJIOTHYECKUX MapaMeTpoB obopynoBanus (ITK-2);

— CIIOCOOHOCTBIO IUIAHUPOBATh U IPOBOAUTH (PU3MUYECKHE M XUMHUYECKHE HSKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY MX Pe3yJbTaTOB U OLEHHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI U
YCTaHaBJIMBATh IPAHULIBI UX IPUMEHEHHUs, IPUMEHATh METOABI MaTEMATUYECKOTO aHAIN3a U
MOJIETIUPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTANIBHOTO UccaenoBanus (11IK-16);

— TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHHUYECKYIO MHPOPMALINIO, OTE€YECTBEHHBIN U 3apyOeKHbIi
ombIT 10 TemaTuke ucciaeaoanus (I1IK-20).

3namy:

— crpyktypy u BozmoxkHoctu CAITP CHEMCAD;

— OCHOBHBIE aJITOPUTMBI pacueToB ¢ ucnoib3oBanueM CAIIP CHEMCAD.

Ymemu:

— KoppekTHO (opmynupoBats 3agauu B cpene CAIIP CHEMCAD:;

— KOPPEKTHO MCHOJIb30BaTh pa3zaeinsl, Bxoasamue B coctaB CAIIP CHEMCAD;

— crpoutb c¢ nomomplo CHEMCAD npunnunuaneHele XTC THUNOBBIX NPOU3BOJCTB
OpPraHUYECKOro CUHTE3a;

— paccuutsiBaTh oTAenbHbIE anmnaparsl X TC B cpene CAIIP CHEMCAD;

— npoBoauth nosibld pacuer XTC B cpene CAIIP CHEMCAD c Bapuamueld HadallbHBIX
YCIJIOBUH, YCIOBUIA MTPOBEIEHUS MPOLIECCA B LIEJIOM U OTJENIBbHBIX CTaJHUM.

Braoemy:

— npuemamu pabotsl ¢ CATIP CHEMCAD.

3. KpaTkoe coaep:kanue TUCHUIINHBI

Pazoen 1. Ilocmpoenue XTC ¢ nomowwvio CHEMCAD.

Ocnosuble 0610ku XTC, npoexktupoBanue cxemsl ¢ nomouibio CAITP CHEMCAD.

ITpuemsr pabotel ¢ CHEMCAD. Bribop obGopynoBanus u Tuma pasaena. KpaTkoe
3HAKOMCTBO C MMEIOIIUMUCS pa3esiaMU U CBSI3aHHBIE C HUMH aJITOPUTMBI pacyeTa.

Paznensl pektudukanum, abcopOumu, cenapauy ra3-KuIKkoCTb, CMECUTENN U IeIUTENN



noTokoB. Pa3nensl 11 pacuera peakTopoB (CTEXHOMETPUUYECKUM PEAKTOP U JIp.).
Paszoen 2. Pacuem snemenmos cxemwvi ¢ ucnoavzosanuem CAIIP CHEMCAD. Kypcosas

paboma.

Coznanne XTC 1o MHAWBHUIyATFHOMY MIPOSKTHPOBOYHOMY 3a7aHuI0. BBIOOp 31eMeHTOB

CXCMbI U UX YBA3BIBAHUC B CIUHYIO CXCMY.

OcBoeHHe pacyeTa OTAEIbHBIX ammapaTtoB cXeMmbl. Perienune mnpoOieMbl CXOTUMOCTH

pacucTa OTACIBHOIO arrapara.

[Ipocuert Bceii cxeMbl ¢ Bapualueld HadaabHbIX YCIOBUN U YCIIOBUM MTPOBEICHUS Mpoliecca

U (WIK) cTaguil pa3aeieHusl.
4. O0beM yueOHOH TUCUUIJIMHBI

. B 3auerHbIxX B akanmem.
Bunsr yueOHoi paboTh
eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IUIAHY 3 108
KonrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlexmuu (JIek) 0,44 16
[Tpaktnueckue 3austus (I13) 0,89 32
CamocrositesqbHas padora (CP): 1,66 59,6
KonTakTHasi camocrosiTenbHas paboTa — —
CamMoCTOsITETbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 0,544 19,6
BoinosiHeHue KypcoBoii paboTsl 1,11 40
3auem ¢ OUeHKou: 0,011 0,4
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4
3aver
Bua konTposs: .
C OLIEHKO¥
N B 3auetnsix | B actpoHOM.
Bunpl yueOHoi paboThI
eAMHUIIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,33 36
Jlexmum (JIek) 0,44 12
[TpakTnueckue 3austus (I13) 0,89 24
CamocrositensHas padora (CP): 1,66 44,7
KonTakTHas camocrosiTesnbHas padboTa — —
CamocTosiTeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHbI 0,544 14,7
BrinorHeHne KypcoBor paboThI 1,11 30
3auem ¢ oyeHkoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3
3auyer
Bua xonTpoJs: .
€ OLICHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI XMMHUHM U TEXHOJOTHH BBICOKOMOJIEKYJIAPHbIX coenuHenunit» (b1.B./1B.13.01)

1. He.]]b AUCHMIVIMHBI — TIOJYYCHUC CTYIACHTaAaMH 0a30BBIX 3HAHUH MO XUMHH H
TCXHOJIOTUU BBICOKOMOJICKYJIAPHBIX COGIII/IHCHI/Iﬁ U NOJHMMCPHBIX MATCpUaIOB KakK HanOoJee

MHOTI'OTOHHAaXXHBIX KOHCYHBIX ITPOAYKTOB ITPOMBIINIJICHHOTI'O OPTraHUYC€CKOro CUHTE3a.

2.B pesyabrare
0akajiaBpuaTa J10JIKeH:

N3y4eHusi JAUCHUILJIMHBI

Obnaoams caenyrommumu  obmenpodeccruonanbabiMu (OIIK) u npodeccrnonanbHBIMU

(ITK) xoMIIeTeHIIMSIMU:

— TOTOBHOCTBIO HMCIIOJB30BATH 3HAHUA O CTPOCHUH BCUICCTBA, IIPHUPOAC XHMHYCSCKOHN CBS3H B
Pa3JIMUHBIX KJIaCCaX XHMHUCCKHUX COCOUHEHMI JJII IOHMMAaHMSI CBOMCTB MaTCpuajoB U

o0yuarouuiicst

nporpamme




MEXaHH3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIINX B OKpykaroimeM mupe (OITK-3);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHWE CBOWCTB XUMHYECKHX OJJIEMEHTOB, COCIWHEHUU W
MaTepuasIoB Ha MX OCHOBE JJIs PElICHHS 3a1a4 npodeccruonanbHoi nesrenbHocty (ITK-18);
TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIIHIO, OTEYECTBEHHBIN U 3apyOeKHBbIiH
ombIT TI0 TemaTuke ucciaenaoanus (I1K-20).

3Hame:
OCHOBHBIC MTOHATHSI U TEPMHUHBI HAYKH O MOJTHMEpax;
0COOCHHOCTH MOJIEKYJISIPHOTO CTPOEHUS TOJIHUMEPOB;
OCHOBHBIE OCOOEHHOCTH CBOMCTB BHICOKOMOJIEKYIISPHBIX COCAMHEHU;
MOJIXOJIBI K KJIaCCU(DUKAIIMH TTOJIUMEPOB;
MIPUHIIMIIBI KTacCU(DHUKAINY TOJIMMEPOB Ha OCHOBE XHMHUYECKOTO CTPOCHHS,

MMPUHIUIIBL, JIC)Kalue B OCHOBC PAa3INIHBIX BApHUAHTOB HOMCHKIJIATYpPblI
BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/II\/’I;
OCHOBHBEIC MCTOBI OIIPECACIICHUA MOJICKYJISIPHOMACCOBBIX XapaKTCPUCTHK

BBICOKOMOJICKYJISIPHBIX COCIMHEHUH;
OCHOBHBIC ITPOIIECCHI MTOJTYICHUS U PEAKIIHH ITOJIUMEPOB;
OCHOBHBIC MEXaHU3MBbI [ICITHOM IMOJTMMEPHU3AIINH;
METO/Ibl OCYIIECTBICHHS peaklUnil MOoJTUMEpHU3aIiK, MPEUMYIIECTBAa U HEJOCTaTKU Ka)K0TO0
U3 HUX;
OCHOBHBIE TUIIBI PEAKITUH TTOJTUKOH ICHCAIUY;
CTa/IUY TIOJIMKOHICHCAIIMOHHBIX MPOIIECCOB;
METOJIbI OCYIICCTBIICHUS PEaKIIUi TOJTMKOH ICHCAIINH, TIPEUMYIIEeCTBA H HEJTOCTATKU KaKI0TO
U3 HUX;
OCHOBHBIE TOOOYHBIE PEeAKIIUU TPU PABHOBECHOM MOJMKOH/ICHCAIUY;
OCHOBHBIEC OTJIMYUS PEAKIMil Ha MOJMMEpPax OT aHATOTHYHBIX PEaKIUil HU3KOMOJIEKYIISIPHBIX
BEIIECTB;
OCHOBHBIC A(D(PEKTHI MOTUMEPAHATIOTUIHBIX PEAKIINIA;
THUIIBI pEaKUi AeCTPYKIUH MTOJIUMEPHBIX MOJIEKYJT;
OCHOBHBIE PEaKIUH CIIMBAHUS MAaKPOMOJIEKYJI;
peakuuu, MpOTEeKAIOINe B MOJIMMepax NP HarPEeBaHUU, OKUCIICHUH U IEHCTBUU U3ITYYCHHIHA.
Ymemn:
UACHTH(DHUIIMPOBATh TIOJUMEPHI M0 XHUMHUYECKOH (HOpPMyJie€ COCTAaBHBIX ITOBTOPSFOIIUXCS
3BEHBEB M MPOCTPAHCTBEHHON KOH(PUTYpAIIMH MOJIEKYJ;
OTIpEAEIATh MPUHAMICKHOCTh MOJMMEpa K TOMY WM WHOMY KJIacCy MO XMMHYECKOMY
CTPOCHHIO COCTABHBIX TTOBTOPSIIOIINXCS 3BCHBCB;
OTIpE/ICIIATh Ha3BaHUS MOJMMEPOB IO MPaBUIIAM Pa3IMYHBIX BAPHAHTOB HOMEHKJIATYPHI,
OTHECTH MOJUMEP K TOW WJIM HHOHM CTEpEeOn30MepHOi dhopme;
KAauyeCTBEHHO OLICHUTh TMOKOCTh MaKpOMOJIEKYJ MO UX CTPYKTYpHO-XMMHUYECKoi dopme U
(dhopMyJie COCTABHOTO TTOBTOPSIFOIIETOCS 3BEHA;
OTpeAeIATh QYHKIIMOHATLHOCTh MOHOMEPOB;
OIMHCATh MEXAHU3MBI IICITHOW TTOJUMEPH3AINH PA3TMYHbIX THIIOB;
pa3adaTh MOHOMEPHI JIJISi TOMO- U TeTEPOIOINKOHICHCAIINN;
pa3auyaTh TUIBI PEAKIMHA TOJIMKOHICHCAIINH;
onpeAenaTh (YHKIHMOHAJIbHBIE TPYIMIBI B COCTaBE IMOJMMEPOB, CIHOCOOHBIE K YYacTHUIO B
peaKusIX CIIUBAHUSI.
Braoemp:
OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PUKALUU TTOTUMEPOB;
HABbIKAMU COCTaBJICHHUS Ha3BaHUU MOJIMMEPOB MO (QOpPMyJiE COCTaBHBIX MOBTOPSIOLIUXCS
3BEHBbEB U HA00OOPOT;
HaBBIKaMU JICTAJILHOTO OTMCAHHS MEXaHU3MOB IICITHON TIOJTMMEPHU3AIAH PA3TMYHbIX THIIOB;



— HaBBIKAMH JETAJBHOTO OINHCAHUS pEaKkUud U TMPOIYKTOB MOJUKOHACHCALWU Pa3IMYHbIX
KJIACCOB.

3. KpaTtkoe coaep:xanue TUCUHUILUIHHBI

Pasoen 1. Beeoenue 6 meopuro BMC. Ocobennocmu  nOIUMEPHO20 — CIPOEHUS.
Knaccugpuxayus u nomenxnamypa BMC. Cmepeoxumus. Monexynaprnas macca.

1.1 Beenenue. Ocobennoctu MOJIMMEPHOTO CTpOEHUS u OCHOBHBIE
onpezaeneHus.CBoMCTBa MOJIMMEPOB.

1.2 ®akTopsl MPOCTPAHCTBEHHON CTPYKTYpHl: KOH(pUTrypauus, koHpopmarus. Biausaue
(GYHKIIMOHAJIBHOCTH MOHOMEPOB.

1.3 Knaccudpuxanms BMC, TpuBuanbhHasg, xumudeckas. Homenknarypa BMC,
TpUBHAJIbHAS, PallHOHANIbHAS, CICTEMaTHYeCKasl.

1.4 Kondurypaius 1 HOMEHKJIaTypa conoaumepoB. DakTop MUKPOT€TEPOr€HHOCTH.

1.5 Crepeoxumusa BMC. BiusitHue n3omepuun Ha CBOMCTBA MOJIMMEPOB.

1.6 Monexynsapnas Macca BMC. IlonuaucnepcHOCTs M MOJEKYJISPHO-MAaccoOBOE
pacnpeneneane BMC.

Paszoen 2. Cunmes u npespawenusi BMC. Llennas noaumepusayusi.

2.1 Knaccudukanusi peakuuii CHHTE3a M TNpeBpamieHuid moiaumepoB. llemnas, wmm
BHUHWJIOBAsA, OJUMEPHU3ALIMSL.

2.2 CrobogHO-pauKanbHas nmoaumepusanus. Mexanusm. Manmuatopsl. UTHTHOUTOPEI.

2.3 HNonHnas nonumepusanud. MexanusMm. UaunmaTtopsl. ¥Ycnosust. Ilpoaykrsl. Katnonnas
nojuMepu3anus. AHHOHHas nonuMepusanus. JKuByias noJIuMepu3arusl.

2.4 KoopauHannoHnHas nonuMmepusanusa. MexanusMm. Karanusatopsl. Ilonumepusanus
Hurnepa-Hattel. [lonuMepusanus mo MexaHu3my meraresncoM. MoHoMepsl. [IpomayKThl.

2.5 Metoas! mpoBeAcHUS IIeMHOM onuMepu3anun. [lomumepusanus B 6J10Ke, B pacTBOpeE,
CyCIIeH3HOHHas, SMyJIbcoHHas TBepaodasznas nonumepusanus. ['azodaznas noaumepusanms.

2.6 Ilomumepusanuss  rerepounksioB. Cragum  mpouecca. Kiaccel  MOHOMEpOB,
0COOEHHOCTH PEaKIMOHHOU criocobHocTr. MHunmaropsl. Mzomepusi.

Paszoen 3. Cmynenuamas noaumepusayus. Xumus, MexaHusmMvl NOIUKOHOEHCAYUU.
Memoowvl ocywecmenenus. Xumuveckue npespawjeHus NOIUMepos.

3.1 Crynenyaras MOJIMMEpHU3aLs. MoHoMmepbl s MMOJTUKOHJICHCAIINH,
(byHKIIMOHAJIBHOCTD, KiIaccudukanus. PeakunoHHas crmiocoOHOCTh MOHOMEPOB U OJIUTOMEPOB.
Tunel 1 XapakTep peakuui IOJUKOHICHCALIUH.

3.2 Mexanusm nosmkoHaeHcamnuu. O6parumocts. Ctaguu: oOpa3oBaHUE IEMH, TOOOYHbIE
peakuuu, mpekpameHue pocra Henu. CoBMecTHas IOJUKOHAEHcauusa. TpexmMepHas
MOJIMKOHICHCALIUS.

3.3 Metoapl MpoBeICHUs TMOJMKOHACHCAIMM, kiaccuukanus. I[lonukoHneHcanus B
pacriaBse, B pacTBOpE, YMYJIbCHOHHAsI, MeK(a3Hast, TBepaodazHas.

3.4 Xumnueckue  peakuuu — noguMepoB.  IlonmMmepaHanmormyHble — NpeBpalleHus,
peakuruoHHasi CHOCOOHOCTh monuMepoB. [lonmnMepaHanornyHbsle NpeBpallleHUusT TPEXMEPHBIX
NoJMMEpPOB. Peakliny criMBaHusi MakpoMoJieKyl. JlecTpyKIus MOJIMMEpOB.

4. O0beM yueOHOH TUCUUIJIMHBI

. B 3aueTHBIX B akanmem.
Bunel yueOHOI paboThI
eAMHULIAX yacax
O0mas Tpy10eMKOCTb JMCUMILIHHBI 0 Y4€0HOMY IUIAHY 3 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1 32
Jlexumu (Jlek) 0,44 16
[Tpaktuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,61 58
KonTakTHas camocTosiTenbHas paboTa — —
CaMOCTOSITETbHOE U3YUYEHHUE PA3/IeJIOB TUCIUILIMHBI 1,61 58
JK3aMeH 1 18




IIpoodonsicenue mabauyvi

KoHnTtakTHas paboTa — mpoMeKyTodHasi aTTeCTaIus 1 0,4
[ToaroroBka K 3K3aMeHy 17,6

Bujx koHTpOJIS: 9K3aMeH

. B 3auetnbix | B actpoHOM.
Bunet yueOHO# paboThI
eAMHUIIAX yacax

O01as Tpy10eMKOCTh JMCUMILIUHBI 0 Y4€0HOMY IUIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1 24
Jlexiuu (JIek) 0,44 12
[Tpaktuueckue 3austus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,61 43,5
KonTakTHas camocTosiTenbHas paboTa — —
CaMOCTOSITETbHOE U3YUYEHHUE PA3IeJIOB TUCIUILIMHBI 1,61 43,5
IK3aMeH 1 13,5
KoHnTtakTHas paboTa — mpoMeKyTodHasi aTTeCTaIus 1 0,3
[ToaroToBka K ’3K3aMeHY 13,2

Bujx koHTpOJIS: 9K3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«OCHOBBI XMMHMHU M TEXHOJIOTHH MOBEPXHOCTHO-AKTUBHBIX BelIeCTB M MOKOIIMX CPEICTB»
(b1.B./1B.13.02)

1. Heap aucuumiIMHbl — GOPMHUPOBAHUE KOMILIEKCA Oa30BbIX 3HAHUHN U NpeCTaBICHUH

0 XMMHH, TEXHOJIOTHH U (PyHKIIMOHAJIBHBIX CBOMCTBAX MOBEPXHOCTHO-aKTUBHBIX BeliecTs ([TAB),

a TaKkke 0 (PU3MKO-XMMHUYECKMX OCHOBaX MOIOIIETO JEHCTBUS M XMUMHUHU U TEXHOJOTUH MOIOLIUX

cpeacts (MC).

2.B pe3syabrare
0akaJaBpuaTA 10JI/KEH:
Obnadams cnenyroummu obmenpodeccuonansubiMu (OIIK) u npodeccrnoHanbHbIMU

(ITK) xomnereHIuAMU:

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOEHUM BELIECTBA, MPUPOJE XMMHUYECKON CBSA3H B
pa3NUYHBIX KJaccaX XUMHUYECKUX COCIMHEHMH JUIsi TIOHUMAaHMs CBOICTB MaTepuajoB U
MEXaHHU3Ma XUMHUYECKHUX MPOIECCOB, MPOTEKAIOIINX B OKpy:xatoiieM mupe (OITK-3);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOWCTB XMMMUYECKHUX DJEMEHTOB, COCIUHEHUH U
MaTepHaJIOB Ha MX OCHOBE IS pelIeHus 3a1a4 npodeccuonanbhoit nesrenbHoctr (ITK-18);

— TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHHUYECKYIO MHPOPMALINIO, OTEYECTBEHHBIN U 3apyOeKHbIi
ombIT 10 TemaTuke ucciaeaoanus (IIK-20).

3namy:

— KIaccudukanuo coppeMeHHbIX [1AB;

— OCHOBHBIE 00JacTH TIPUMEHEHHUS pa3NUYHBIX KiaccoB uiau rpynn IIAB ¢ yuerom
COBPEMEHHBIX TEHACHIUI pa3BUTHsI JaHHOM 00JacTH HAYKU M TeXHUKH;

— XUMHIO U TEXHOJIOTHIO Mpou3BocTBa IIAB 1 HE00X0IMMBIX BUJIOB CBIPbS;

— (Qynkuun [TAB u apyrux KOMIoHeHTOB cuHTeTHYeckuX Morouux cpeacts (CMC), Buabl u
coctaB CMC.

Ymemu:

— J1aTh OLICHKY ()YHKLIMOHAJIBHBIX CBOMCTB M MpUMeHUMOCTH [TAB 11 KOHKpETHBIX Lienei;

— TPeIOKHUTh METOJ, CHIPbEBYIO 0a3y M TEXHOJOTMYecKylo cxemy cuHTe3a IIAB ocHOBHBIX
KJIaCCOB W I'PYIIII;

—  CaMOCTOSITEIbHO MPOBECTH MEPEOLIEHKY HAKOIJICHHOT'O OIIBITA B YCJIIOBUSX PA3BUTUS HAYKH O
ITAB 1 npakTHKU UX IPUMEHEHHUS.

Bnadems:

U3yYeHHs] JUCHMIUIMHBI o0ydawouiuiics 1o mporpaMmme




IIPOU3BOCTBA;
— OCHOBaMH HOMEHKJIATYpbl 1 Kinaccudukanuu [TAB;

3. Kparkoe conepxxanue 1M CHUILTHHbBI

Beseoenue.

OcHoBHbIe TOHATHUSA U onpeaeneHus xumuu [TAB.
Wcropus pa3sutus npousBoacTsa u npuMmenenus [1AB.
Knaccudukanus [TAB.

Pazoen 1. Ceoticmea u obnacmu npumenenus [1AB.

1.1. ®uzuko-xumuyeckue cBoricTsa pactsopos I1AB.

TepMuHONoruel B obmacth Hayku o IIAB, Bkmowas mporecchl WX TPUMEHEHUS |

METOJIaMU OLIEHKH (PyHKIIMOHAJIbHBIX CBOICTB [IAB Ha 0CHOBE X XUMHUYECKOUN CTPYKTYPBHI.

1.2. OcHOBBI PYHKIIMOHAIBHOIO AEMCTBUS U Ipolecchl puMmeHenus [1AB.

Pazoen 2. Coipve 0ns npouszsoocmesa I[1AB.

2.1. HarypansHoe (Bocipon3Boaumoe) cbipbe i [T1AB.

2.2. OCHOBBI XUMHUH U TEXHOJIOTUU MBUTOBAPEHUSI.

2.3. Hedrre- u yrnexumudeckoe (MCKOMAaeMoe) IETEPTeHTHOE ChIPhE.

Pazoen 3. Xumus, mexnonoaus u obaracmu npumenerus HeuonozerHuolx I1AB.

3.1. AanyKThl aIKUICHOKCHIOB.
3.2. AJKUIHOIUTIIUKO3UIEIL.
3.3. Jlpyrue kinaccel HenoHoreHHbIx [1AB.

Pazoen 4. Xumus, mexnonoaus u ooaacmu npumeneruss anuorHolx I1AB.

4.1. Anxuncynsgatel. Ankundocdarsl.

4.2. Apencynb(hoHaThl.

4.3. OneduncynbhoHaTHI

4.4. Ankancynb(OHATHI.

4.5. Ipyrue xnaccel annoHHbIX [TAB.

Pazoen 5. I1AB kamuonnozo u amghonumuozo xapakxmepa.
5.1. Katuonnsle u ncepnokatuonusie [1AB.

5.2. Amdonutnsie [IAB. berannossie [1AB.

5.3. 2-ANKuIMMHIa30IMHOBBIE KaTHOHHBIE U aMponuTHbIE [TAB.
5.4. Jlpyrue kiacchl KaTHOHHBIX U aM(onuTHbIX [TAB.

4. O0beM yueOHO# TUCHHIJIMHBI

o B 3aueTHBIX B akanewm.
Bunpr yueGHO# paboThI
eAMHMLIAX yacax
OO0mas TPy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1 32
Jlexumu (Jlek) 0,44 16
[Tpaktrueckue 3ansatus (113) 0,44 16
CamocrositensHas padora (CP): 1,61 58
KonTakTHas camocTosiTenbHas paboTa — —
CamocTosITeIbHOEC M3YUCHHUE PA3/IeTIOB AUCIUILIMHBI 1,61 58
JK3aMeH 1 18
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTAIUs 1 0,4
IToaroToBka K sK3aMeHy 17,6
Bua konTpoJs: JK3aMeH
. B 3agyetneix | B actponoM.
Bunpr yueGHO# paboThI
eAMHMLIAX yacax
OO0mas TPy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1 24
Jlexuuu (JIek) 0,44 12




IIpodonxcenue madbauywl

[Tpaktrueckue 3ansatust (113) 0,44 12
CamocrositesbHas padora (CP): 1,61 43,5
KonTakTHas camocTosiTenbHas padboTa — —
CaMocTosITeIbHOE U3YUEHUE PA3/AEI0B IUCIUILIUHBI 1,61 43,5
9K3aMeH 1 13,5
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 1 0,3
[ToaroToBka K 3K3aMeHY 13,2
Bua konTpoJs: JK3aMeH

4. ITPAKTHUKH

AHHoOTanusi padoueil mporpaMmMbl YueOHON NPAKTHKHN: NPAKTHKH 10 MOJY4YEHHUIO
NepBUYHBIX NPO(ecCHOHATBLHBIX YMEHUI 1 HABBIKOB, B TOM YHCJ€
NePBUYHBIX YMEHH M HABBIKOB HAYYHO-HCCJIeA0BaTeIbCKOM aesaTebHOCTH (B2.B.01(Y))

1. Henp  y4yeOHOM MNPaKTHUKH: TNPAKTHKA 10  TOJYYEHHI0 TNEPBHYHBIX
npogeccHOHAIBHBIX YMEHHMII U HABBIKOB, B TOM 4YHCJIe NMEPBHYHBIX YMEHUIl M HABBIKOB
HAYYHO-MCCJIe/I0BATEIbCKOM NeITeJIbHOCTH — TIOJyuYeHUe CTYJCHTaMH OOIIUX MpeCTaBICHUN
O THUIHMYHBIX MPOAYKTaX OCHOBHOI'O OPraHUYECKOTO0 CUHTE3a, 3HAKOMCTBO C TEXHOJIOTUYECKUMU
mpoleccaMi UX TMONY4YeHHs, a TaKKe IMOJyYeHHE MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUU U
HaBBIKOB IIyTEM CaMOCTOSTEIbHOIO TBOPYECKOTO BBINOJHEHHUS 3a/ay, I1OCTABJIEHHBIX
POrpaMMOil MPaAKTUKH.

2. B pe3yabTare NpoOXo:KAeHMS Y4eOHOM NPAKTHKHM: NPAKTHKH IO MOJYy4YeHHIO
NepBUYHBIX NMPodecCHOHATBHBIX YMEHHI W HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHUH U
HABBIKOB HAaYYHO-HCCJIEA0BATE]bCKOH /JeATEeJbHOCTH oO0y4Yaloluiics N0 mporpaMmme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu npodeccuonansabiMu (I1K) kommeTreHIusIMuU:

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHYECKUN MPOIIECC B COOTBETCTBUH C
pEerIaMeHTOM M UCTOJIb30BaTh TEXHUUECKHE CPEJICTBA JIJIsl U3MEPEHHUSI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTMYECKOI0 MpoLecca, CBOUCTB ChIpbs U npoaykuuu (IIK-1);

— CIIOCOOHOCTBIO HCIIONB30BATh IpaBWJa TEXHUKH O€30IacHOCTH, MPOHM3BOJCTBEHHOM
CaHUTApUU, TOXKAPHON OE30MACHOCTH M HOPMBI OXpaHbl TpyJa, U3MEPSATh U OICHUBATH
napaMeTpsl MPOU3BOJCTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH,
1ryma, 1 BuOpaiuu, ocBemeHHocT pabounx mect (ITK-5).

3uame:

— OCHOBHBIE KJIACChI TPOJYKTOB OCHOBHOT'O OPIaHUYECKOT0 CUHTE3A;

— OCHOBHBIE CHOCOOBI U TEXHOJIOTMYECKUE MapaMeTpbl MPOU3BOJICTBA MPOJYKTOB OCHOBHOI'O
OpPraHUYECKOT0 CUHTE3A.

Ymemy:

— OIpeAensTh Kiacc MPOIyKTa OCHOBHOI'O OPraHMYeCKOro CHHTE3a;

— yCTaHaBJIMBaTh COOTBETCTBUE KJIacCa XMMUYECKUX PEAKIUIl W/WUIM TUIA TEXHOJOTHYECKHX
IIPOLIECCOB JUIsl IOJyYEHHUs 3aJaHHOIO KPYIMHOTOHHA)XKHOIO IPOAYKTAa OPraHU4ecKOro
CUHTE3a.

Bnaoemy:

— KOMIUIEKCOM NEepBOHAYAIBHBIX 3HAHWHA M TPEICTaBICHUN 00 OpraHu3alii MPOU3BOJICTBA
MPOJYKTOB OCHOBHOTO OPTaHUYECKOTO CHHTE34;

— HaBBIKAMH H3JIOKCHHs TMOJTYYCHHBIX 3HAHUI B BUAE OTYETAa O MPOXOXKICHUU MPAKTHUKH,
OMHCAaHUS HCXOJHBIX MAaTEepUalIOB, TEXHOJOIMYECKON CXEMbl MNpPOU3BOJACTBA, KOHTPOJI
KauecTBa TOTOBOM MPOAYKIIHH.

3. KpaTkoe conep:xanne y4eOHOM NPAKTHUKH: MPAKTHUKH 110 MOJY4YeHUIO NePBUYHBIX



I[pO(l)eCCI/IOHa.TILHbIX yMeHI/lﬁ N HAaBBIKOB, B TOM 4YHC/I€ NMEPBHYHBIX yMe}mﬁ U HABBIKOB

Hay'-IHO-I/lCCJIEIIOBaTe.]IbCKOﬁ AECATECJIBbHOCTH

Paszoen 1. Ilonyuenue 3a0anus na npaxmuxy. Ilonyuenue nepeuunvix OGHHBIX.
1.1. [Tonyuyenue 3aganus. [lomydeHrne nepBUYHBIX TAHHBIX HA BBIMOJHEHUE TPAKTUKH.
1.2. Bo16op akTyanbHBIX HCTOYHUKOB MH()OPMAIMH JIs1 BBITOJTHEHHS 33 JaHHA.

Pazoen 2. .

2.1. AHanuTHYECKUi 0030p TUTEPATYPHBIX HICTOUHUKOB I10 BBIAAHHOM TEMaTHKE.
2.2. [larentHbiii mowck HOBBIX (10-15 meTHel JaBHOCTH) CHOCOOOB TIONYYCHHS

KOHKPETHBIX XUMUYECKHUX BEIIECTB.
2.3. ComocTaBUTEbHBIN aHAIN3 BEIOPAHHBIX CTIOCOOOB.
Paszoen 3. Iloocomoska omuema no npakmuxe.

3.1. Coop undopmanuu. [ToaroroBka oT4€Ta 1MO MpaKkTUKE.

3.2. IloaroToBKa 371€KTPOHHOM MPE3EHTALIMH 110 pe3ybTaTaM IPOBEAEHHON IPAKTUKHY.

4. O0beM y4eOHOH TPAKTHKM:

NPaKTHKH 10

NOJy4eHUI0

MNEPBUYHBIX

I[pO(l)eCCI/IOHa.TILHbIX yMeHI/lﬁ N HAaBBIKOB, B TOM 4YHC/I€ NMEPBHYHBIX yMe}mﬁ U HABBIKOB

Hay'-IHO-I/lCCJIEIIOBaTe.]IbCKOﬁ ACATCJIBbHOCTH

. B 3auerHbIX B akanmem.
Bunsr yueOHOI paboTh
eIMHULIAX yacax
OO0mas TPy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IUIAHY 3 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: — —
CamocrositesbHas padora (CP): 2,99 107,6
KonTakTHas camocTosiTenbHas paboTa — —
CamocTosITeNbHOE MOJIyYEHUE U OCBOCHUE 3HAHUM, YMEHUN U 2.99 107.6
HAaBBIKOB B COOTBETCTBHH C MPOTPAMMOM ’ ’
3auem ¢ oUeHKoIi: 0,011 0,4
KonTakTHas paboTa — MpOMEKyTOUHASI ATTECTAIIHS 0,011 0,4
3auer
Bua konTpoJs: .
C OLICHKO¥
. B 3auetHpix | B actponOoM.
Bunsl yueOHoit paboThI
eAMHULIAX yacax
O0u1as Tpy10€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 3 81
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: — —
CamocrositesqbHas padora (CP): 2,99 80,7
KonTakTHas camocrosiTenbHas paboTa — —
CaMOCTOsITeIbHOE U3YUYECHHUE Pa3/IeSIOB JTUCIUILIMHBI 2,99 80,7
3auem ¢ oyeHkoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,3
3auyer
Bua xonTpoJs: .
C OLICHKOM

IIpousBoacTBeHHAs MPAKTUKA: HAYYHO-UCCIeI0BaTedbckas padora (b2.B.02(H))

1. Hesb» NpPOU3BOACTBEHHOM NPAKTHUKHU: HAYYHO-MCCJIEA0BATEJIbCKON PpadoThl —
dbopMupoBaHre  TPOPECCHOHATBHBIX  KOMIETEHIIMA  MOCPEACTBOM  IUIAHUPOBAHUA U
OCYIIECTBJICHUSI SKCIIEPUMEHTAIbHON J1eATEeIbHOCTH Ha OCHOBAHWU M3YyYEHHBIX JMCLUIUIMH, B
TOM YHUCJIC CIICHHUAJIbHBIX, 1 CAMOCTOATCIBHO H3yquHOﬁ I/IHq)OpMaI_[I/II/I.

2. B pe3yabTrare BbINOJHEHHS] TPOU3BOJACTBEHHOW MPAKTHUKH: HAY4YHO-
HCCJIe0BATEIbCKOM Pad0ThI 00y4YAIOLIUICS 110 NPOrpaMMe 0aKaIaBpUaTa JOJKEH:

Obnadams cnepyromumu  odmenpodeccuonanbabiMu (OIIK) u nmpodeccrnonanbHBIME
(ITK) xoMIieTeHIIUsAMU:



CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIHUILTMH B ipodeccuonanbHo aestensHoctu (OITK-1);
TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMSA O CTPOCHHMHU BELIECTBA, MPUPOJEC XUMHUECKOH CBS3U B
pa3NUYHBIX KJIaccaX XUMHUYECKUX COCIAMHEHHMH JUIsi TOHUMAaHMs CBOICTB MaTepuajoB H
MEeXaHH3Ma XUMHUECKHUX MPOIECCOB, MPOTEKAIINX B OKpy:katoiieM mupe (OITK-3);
CIOCOOHOCTBIO ~ HMCTIONIB30BaTh TPaBWJIa TEXHUKHA OE30MACHOCTH, IPOU3BOICTBEHHOMN
CaHWTapUH, MOXAPHONH OE30MaCHOCTH M HOPMBI OXpaHbl TpyJa, U3MEPSATh U OLICHHWBATh
napaMeTphl TPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3aIlbLICHHOCTH U 3ara30BaHHOCTH,
ryma, 1 BuOpaiuu, ocsemeHnoct pabounx mect (IIK-5);
CMOCOOHOCTBIO HaJaKUBaTh, HACTPaMBaTh M OCYIIECTBIATH NPOBEPKY 0OOpYyHOBaHHUS U
nporpaMMHbIX cpenctB (IIK-6);
CTIIOCOOHOCTBIO ITPOBOIUTH aHAIIN3 CHIPHSI, MATEPHAJIOB M TOTOBOM MPOIAYKIIUH, OCYIIECTBIISATh
OLIEHKY pe3yJipTaToB aHanusa (I1IK-10);
CMOCOOHOCTBIO IJIAHUPOBATh U TPOBOAMTH (PU3UUYECKHE U XUMHUYECKHE SKCIIEPUMEHTHI,
IIPOBOJIUTH 00pPabOTKY MX PE3yJbTATOB U OLEHUBATH MOIPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABJIMBATH IPAHUIIBI UX TPUMEHEHHUS, IPUMEHATh METOABI MATEMAaTHYECKOTO aHAIN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO B dKCTIEpUMeHTaIbHOTO nccienoBanus (ITK—16);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOMCTB XHUMHMYECKHX D3JIEMEHTOB, COCIUHEHUN H
MaTepHaJIOB Ha MX OCHOBE ISl PelIeHus 3a1a4 npodeccuonanbhoit nesrenbHoctu (ITK-18);
TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO0 MH(OPMAINIO, OTEYECTBEHHBIN U 3apyOeKHBIN
ombIT 10 TemaTuke ucciaeaoanus (IIK-20).

3namy:
MOPSI0K OpraHM3ALMK, TNIAHUPOBAHUS U MPOBEACHUS HAYYHO-HCCIEI0BATEIBCKUX PAabOT ¢
MCIOJIb30BaHUEM TOCIIEAHNX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTy;
B3aMMOCBSI3b TEOPETHUUECKUX OCHOB M MPHUKIATHBIX AaCHEKTOB CHHTE3a OpPraHMYECKHX
COCIMHEHUH;
CBOWCTBa XUMHUYECKUX AIIEMEHTOB, COSIMHEHUA U MaTEepPHajOB Ha MX OCHOBE JJISi PEHICHUS
Hay4YHO-MCCIIeI0BATENbCKHUX 3a1a4.

Ymemy:
OCYIIECTBIISIT MIOMCK, 00pabOTKY M aHAIN3 HAyYHO-TEXHHUECKOW MHPOPMALINH 110 TIPO(HITIO
BBITOJIHSAEMON pabOThI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;
aJlaliTUPOBAaTh OTEUECTBEHHBIM M 3apyOCKHBIH OMNBIT K TEMaTHUKE U LEISIM HPOBOJUMOIO
UCCIIEI0BAHMS;
IUIAHUPOBAaTh U OPraHU30BbIBATH MPOBEIECHUE IKCIIEPUMEHTOB U MCIIBITAHUH, IPOBOJUTH UX
00paboTKy U aHATU3UPOBATH PE3YJIbTATHI,
NPUMEHSATH HA MPAKTHUKE METOJIbI CHHTE3a OPraHUYECKUX COCIMHEHUIA;
MPUMEHSTh TEOPETHUECKUE 3HAHMS, MOJYyYCHHBIC NMPU M3YyYEHHH €CTECTBEHHO-HAYYHBIX U
MH)KEHEPHBIX TUCLUILUINH, JJIS aHaJIu3a SKCIIEPUMEHTAIbHbBIX JaHHBIX.

Bnaoemy:
YMEHHUSMH W HABBIKAMH B OpPTaHU3AIMH HAYYHO-HCCIIEOBATEIHCKAX M TEXHOJOTHYECKUX
paloT B eJIsAX peleHHsl TOCTABICHHBIX 3a/1a4;
HaBbIKAMHU PabOTHI C MCIIOJIb30BaHUEM COBPEMEHHOM MCCIIe0BATENLCKOM anmnapaTypbl;
METOZO0JOTHEH KPUTUYECKOTo O0O0OIIeHHsT HOBOW HAyYHO-TEXHMYECKOW HWH(pOpMAlUU C
MMEIOIINMCS OTEUECTBEHHBIM U 3apyOeXHBIM OIIBITOM 10 TEMATUKE UCCIIEI0OBAHMUS.

3. Kpartkoe coJepKaHue NPOU3BOCTBEHHOM NPAKTHKH: HAy4HO-

HCCJIeI0BATEILCKOM PadoThl

B mporiecce ocBOCHHS TUCIUTUTMHBI 00YYaAIONTUICS TOKEH OATOTOBUTH U MPEJCTABUTH

K 3aIllliTe Hay4YHO-HMCCienoBaTeabckyto padboty (HUP), BeimosHEeHHYI0 HA COBPEMEHHOM YPOBHE
Pa3sBUTHUA HAYKU U TCXHUKU U COOTBCTCTBYIOIIYIO BLIGpaHHOMy HaIlpaBJICHUIO NOATOTOBKU U
nporpamme oOy4eHHs.

B npeacraBnennoi k 3ammre HUP nomkHBI modyduTh pa3BUTHE 3HAHUS U HABBIKH,



NOJy4YeHHbIe OOYyYaloIMMCSl TPU OCBOEGHUHM IporpamMmbl OakaiaBpuaTra, B TOM YHCIE IpH
M3YyUYECHUHU CHelualbHbIX auciuiuinH. IIpeacraBnennas k 3amure HUP nmomxna comepkarb
OCHOBHBEIC TeOpeTI/I‘IeCKI/Ie IIOJIOKCHUA, 3KCH€pHMeHTaHLHBIe pe3yJII>TaTBI, HpaKTI/I‘-IeCKI/Ie
JIOCTVDKCHHS ¥ BBIBOJIBI TIO padoTe.

4. O0beM NPOM3BOACTBEHHOM NMPAKTHKU: HAYYHO-HCCJIeI0BATEIbCKONH PadoThl

o B 3ageTHBIX B akamem.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
OO0mas TPy10eMKOCTh JMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
[Tpaktnueckue 3austus (I13) 1,78 64
CamocrositesbHas padora (CP): 1,21 43,6
KonTakTHas camocrosiTenbHas paboTa — —
CamocTosITeNbHOE MOJIYYEHUE U OCBOCHUE 3HAHUM, YMEHUN U 121 43.6
HABBIKOB B COOTBETCTBHH C MTPOTPAMMOI ’ ’
3auem ¢ OUeHKoIL: 0,011 0,4
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,4
3auer
Bua konTposs: N
C OLICHKOM
N B 3auetHsix | B acTtpoHOM.
Bunsl yueOHoi paboThI
SAMHULIAX yacax
O01masi Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 3 81
KonrakTHasi pa0boTa — ayAUTOPHbIE 3aHATHS: 1,78 48
[Tpaktnueckue 3anstus (I13) 1,78 48
CamocrositesbHas padora (CP): 1,21 32,7
KonTakTHas camocTosiTenbHas padboTa — —
CaMocTosATeNbHOE MOJIyYeHHE U OCBOCHHE 3HAHUM, YMEHUN U 121 327
HABBIKOB B COOTBETCTBHH C MTPOrPaMMOit ’ ’
3auem ¢ oueHKoii: 0,011 0,3
KonTakTHas paboTa — MpOMEKYyTOUHASI ATTECTAIIHS 0,011 0,3
3auyer
Bua xonTpoJs: .
C OLICHKOM

AHHoTanus padoueil nporpammsl [Ipon3BoacTBEeHHON PAKTHKU:
NPAaKTUKH 110 NOJY4YeHUI0 NPo(eCCHOHATBHBIX YMEHUI
U onbITa nMpogeccnonaibHoil neareabHocTH (b2.B.03(I1))

1. Hean NPOM3BOACTBEHHOMI NPaKTHKH: NPAKTHKHA no MOJIy4eHH IO
npogeccHoOHATBHBIX YMEHUH M ONbITA NPO(eCcCHOHAIBLHOM JesiTeIbHOCTH — ITPaKTUUYECKOE
U3YyYEHUE  TEXHOJOTMYECKUX  IUMKIOB  NPOU3BOACTB  OCHOBHOI'O  OpPraHUYECKOro U
HEPTEXMMHUYECKOTO CHHTE3a, CTPYKTYPHI NPEANPHUATHS, METOJAOB U OCOOCHHOCTEH ynpaBiIeHHUS
MIPOU3BOJICTBEHHBIM MPOLIECCOM, a Tak)Ke MPHOOIIEHHE K COIMAbHON cpele MpeanpusaTus u
npuoOpeTeHNe COIMAIbHO- JIMYHOCTHBIX KOMIIETEHIMHA, HEOOXOIUMBIX s paboThl B
npodecCHOHAIBHOM Cpejie.

2. B pe3yabTare NpOXO0KACHHMS IPOU3BOACTBEHHON NPAKTHKH: MNPAKTHKH 10
MOJIY4YeHUI0 NPO(eCCHOHATBHBIX YMEHMHA W OnbITa NPOo¢ecCHOHAIBHON AesiTeJIbHOCTH
o0yyarommiicst o mporpaMMe 0aKaJlaBpuaTa J0JIKeH:

Obnadams cnenyromumu npodeccrnoHanbHbiMe (1K) komneTenmsaMu:

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTHUYECKHM MPOIleCC B COOTBETCTBUU C
pEeraaMeHTOM M UCIOJIb30BaTh TEXHUUECKHUE CPEJICTBA /ISl U3MEPEHNUSI OCHOBHBIX [1apaMeTPOB
TEXHOJIOTHYECKOT0 MpoLecca, CBOUCTB ChIphbs U nmpoaykuuu (ITK-1);



TOTOBHOCTBIO HCIOJIb30BaTh HOPMATUBHBIE JOKYMEHThl IO KadeCTBY, CTaHJIApTU3aLUH U
cepTU(UKAIMU TPOAYKTOB U U3JEIINH, 3JIEMEHTHl SKOHOMHUYECKOTO aHAJIN3a B MIPAKTUYECKON
nesitenbHOCTH (ITK-3);
CIOCOOHOCTBIO NPUHMMATh KOHKPETHbIE TEXHHUYECKHE PpEHIeHUus Npu  pa3paboTke
TEXHOJIOTUYECKHUX TIPOILIECCOB, BHIOMPATh TEXHUYECKHUE CPEICTBA W TEXHOJOTHH C YYETOM
HKOJIOTUYECKUX MocencTBUi ux npumenenus (IIK—4);
CMOCOOHOCTBIO  HMCIOJIB30BaTh IpPaBMJIa TEXHUKH O€30MaCHOCTH, IPOU3BOACTBEHHOMN
CaHWTApUH, TOKAPHOH OE30MAaCHOCTH W HOPMBI OXPaHbI TPyJa, M3MEPSATh M OICHUBATH
napaMeTpbl IPOU3BOJICTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbJICHHOCTH U 3ara30BaHHOCTH,
nryma, v BUOpammu, ocBemeHHocTH padbounx mect (ITK-5);
CIIOCOOHOCTBIO HaJTa)KUBaTh, HACTPAMBATh M OCYIIECTBIATH TPOBEPKY OOOpYHOBaHHS M
nporpaMMHbIX cpencts (ITK-6);
CIOCOOHOCTBIO TNPOBEPSTh TEXHUYECKOE COCTOSIHUE, OPTraHU30BBIBATH MPOQPHIAKTHUYECKUE
OCMOTpPBl M TEKYIIMH PEMOHT OOOpYIOBaHHUS, T'OTOBUTh OOOpPYNOBaHME K PEMOHTY U
MpUHUMATH 000pyaoBanue u3 pemonta (I1K-7);
TOTOBHOCTBIO K OCBOEHHIO U HKCIUTyaTallil BHOBb BBOJUMOTro ooopynoBanus (I1IK-8);
CIOCOOHOCTBIO AaHAIM3UPOBATh TEXHUYECKYIO JTOKYMEHTAlMIO, MoAOHpaTh 000pylOBaHUE,
TOTOBUTH 3as1BKU Ha proOpeTeHue u peMoHT obopyaoBanus ([TK-9);
CIOCOOHOCTBIO TPOBOAUTH AHAJIN3 CBIPbsI, MATEPHUAJIOB M TOTOBOM MPOAYKIUH, OCYILECTBIIATh
OLIEHKY pe3yJpTaToB aHanusa (I1IK-10);
CIIOCOOHOCTBIO BBISIBIISATH U YCTPAHITh OTKIOHEHHS OT PEKUMOB pabOThl TEXHOJIOTUYECKOTO
000pyI0BaHUS M MapaMeTpoB TexHosorndeckoro npouecca (ITK-11);
TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHBIE M CEPTU(UKALMOHHBIE HUCHBITAHUSA MaTepHajoB,
u3enui U TexHojaorunyeckux mpoieccos (ITK-17).

3namy:
OCHOBHBIE TMPHUHIMIIBI OpraHU3allMd XHUMHYECKOI'O IPOU3BOJACTBA, €ro HepapXxuyecKon
CTPYKTYPBI, METOBI OLIEHKH 3()(HEKTHUBHOCTH MPOU3BOICTBA;
TEXHOJIOTUIECKHE MPOIECCHl 1 OCHOBHOE TEXHOJIOTHYECKoe 000pyI0BaHKE, UCIIOIb3YEMOE B
MIPOM3BOJICTBE NMPOIYKTOB OCHOBHOT'O OPTaHUYECKOTO M HE(PTEXUMHUUECKOTO CUHTE3a;
OCHOBHBIE MPUHIIUITBI, METOBI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO Mpoliecca U KauecTBa
IPOAYKLUY;
OCHOBHBIE HOPMAaTHBHbIE JOKYMEHTBI 10 CTaHIApTU3alUM U CepTU(UKALUU MPOAYKLUU
NPEINPUSATHIA OCHOBHOT'O OPraHMUYECKOro U HE(PTEXMMUIECKOTO CUHTE3A;
IpaBUja TEXHUKH OE30MACHOCTH M TMPOM3BOJACTBEHHOM CaHMTapHUU; OpraHU3alMOHHYIO
CTPYKTYpY NPEANPUATHUS.

Ymemy:
UCTIOJNB30BAaTh  TEXHUYECKHE CPEICTBA IS  W3MEPEHUS OCHOBHBIX  ITapamMeTpOB
TEXHOJIOTUYECKOTO IPOLECcca, CBOUCTB ChIpbs M MPOAYKLUHU MPEANPUATUH OpPraHMYECKOro
CUHTE3a;
aHATM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIMIO, PEali30BBIBATh Ha MPAKTUKE TpeOOBaHUS
HOPMaTHUBHOM JJOKyMEHTALUH.

Bnaoemy:
METOJaMH TEXHOJIOTHYECKAX pAcCueTOB OTIECNIBHBIX Y3JIOB M JeTajei, MPOSKTHPOBAHHUS
TEXHOJIOTUYECKUX JIMHUNA U 110100pa TEXHOJIIOTHYECKOTO 000py10BaHMS;
METOZaMH YTIPaBJICHHUs TEXHOJIOTHYECKUMU MPOLIECCaMH ITPOU3BOJICTBA;
CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJIOIMYECKHH MPOLIECC B COOTBETCTBUU C
PErIaMeHTOM;
TEOPETUYECKUMH M SKCIEPUMEHTATIBHBIMU METOJAaMHU OIpeNeNeHusl (PU3NKO-XUMHUECKUX
CBOMCTB XMMHUYECKHUX BELIECTB U COCTUHECHUM.

3. KpaTkoe coaep:kaHue NMPOU3BOJACTBEHHON NMPAKTHUKHU: MPAKTUKH MO MOJYYEHHUIO

Nnpo¢ecCHOHANBHBIX YMEHHUIH U ONbITA NPO(PECCHOHAILHON 1eATEeJIbHOCTH:



[Ipou3BoaCTBEHHAS MPAKTUKA COCTOUT U3 JIBYX 3TAIOB.

Paszoen 1. O3nakomnenue ¢ mexHonocuell npoussoo0Cmea npooyKmos8 OCHOBHO20
OpP2aHU4eCcK020 U Hehmexumuyecko2o cunmesd.

1.1. DkcKypcust Ha PEeANPUITHE U O3HAKOMIICHHE C €T0 JEATEIbHOCTBIO.

1.2. Hayano noAroToBKM OTYETA MO MPAKTUKE.

Paszoen 2. [Ilpakmuueckoe o0c8oeHue mMeXHON02UYEeCKUX NpoYecco8 U Memooos ux
KOHMPON HA KOHKDEMHOM NpeOnpusmuu no npoussoocmsy npooyKmos OCHOBHO20
O0p2aHU4ecKo20 U Hehmexumuuecko2o cunmesd.

2.1. [lonyyeHue MHANBUYAIBHOTO 3aaHUSI HA TIPAKTHUKY.

2.2. COop MaTepuasoB Mo CTPYKTYPE MPEANPHUATHS, METOaM YIIPABJICHHUS, CUCTEME CObITA
TOTOBOM IIPOIYKIIMH.

2.3. OTué€T 1Mo npaxkTUKe.

4. 00beM  NpPOM3BOJACTBEHHONW  NPAKTHKH: NPAKTHKHM 10  MOJYYCHHIO
npodeccuoHAJbHBIX YMEHHMI M ONIBITA NPO(EeCCHOHATILHOM 1eSITeJIbHOCTH:
. B 3auerHbIxX B akanmem.
Bunst yueOHoI paboTh
EAMHULAX yacax
O0wmas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: — —
CamocrositesbHas padora (CP): 2,99 107,6
[Tocemenue npeanpusTUii Mo NPOU3BOACTBY MTPOIYKTOB 1 36
OCHOBHOI'0 OPraHM4eCcKOro U HehTEXUMHUYECKOTO CUHTE3a
PaboTa Ha mpeanpUATHN 10 HHANBUAYATHHOMY 33/IaHUIO 1,5 54
[ToaroToBka oT4yeTa MO MPAKTUKE 0,49 17,6
3auem ¢ oyeHKoii: 0,011 0,4
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,011 0,4
3auer
Bua xonTpoJs: .
€ OLICHKOM

. B 3ayetneix | B actpoHOM.
Bunpl yaeGHO# paboThI
CAMHUIIAX yacax
OO0uas TPy10€eMKOCTh JMCUMILUIMHBI 10 Y4€OHOMY IUIAHY 3 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: — —
CamocrositeasHas padora (CP): 2,99 80,7
[Tocemenue npeanpuaTHil IO MPOU3BOJCTBY MPOTYKTOB 1 27
OCHOBHOT'O OPTaHMYECKOT0 M HEPTEXUMHUYECKOTO CHHTE3a
PaboTa Ha npeanpuaTHH 0 HHANBUAYATHHOMY 33/1aHUIO 1,5 40,5
[ToaroroBka oT4yeTa Mo MPaKTUKE 0,49 13,2
3auem c oyeHKoii: 0,011 0,3
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTAIUs 0,011 0,3
3auer
Bua konTpoas: .
C OLIEHKO¥

AHHoTanus padoueii nporpammsl [Ipenauminomuoii npaktuxku (b2.B.04(I1))

1. Henp npeaiunjoMHONH NMPAKTHKU — BBIOJHEHHE BBIMTYCKHOW KBaIM(PUKALMOHHOM
paboTEHI.

2. B pe3yabTate NpOXOKAeHHS NPEIAUIUVIOMHON NPAKTHKH O00y4aloluiicsi 1o
NnporpamMme 0aKajIaBpHaTa J0/KEH:

Obnadams cnepyrommmu npodeccnonanbabivu (I1K) komneTeHnusamu:
—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHYECKUN MPOIIECC B COOTBETCTBUH C

pPErIaMEHTOM M UCIIOJIb30BaTh TEXHUYECKHUE CPENICTBA Il U3MEPEHNUSI OCHOBHBIX I1apaMETPOB



TEXHOJIOTUYECKOTO MpoLecca, CBOUCTB ChIpbs U npoaykuuu (ITK—1);
TOTOBHOCTBIO NMPHMEHATh AHAJUTUYECKHE U YHCICHHbIE METOJbl PEIICHHs MOCTABICHHBIX
3aJay, MCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOIMH, IPOBOJUTH 00pabOTKY
uHpOpMAlUM C  HCIOJIb30BAaHUEM  MPHUKJIATHBIX  MPOTPAMMHBIX  CPEICTB  cepsl
po¢eCCUOHATILHON /IEATEIBHOCTH, UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTHH U
0a3bl TaHHBIX B CBOEW MpPOQecCHOHATBHON 00IacTH, MAKEThl MPHUKIAIHBIX HMPOTrpaMM s
pacdeTa TEXHOJIOTHYECKUX MapaMeTpoB obopynoBanus (ITK-2);
TOTOBHOCTBIO HCIOJIb30BATh HOPMATUBHBIE JOKYMEHTBHl IO KadyeCcTBY, CTaHJIApTU3ALUN U
cepTU(HKAIMNA TPOAYKTOB U U3IEIINH, 3JIEMEHTHl SKOHOMHUYECKOTO aHAJIN3a B MIPAKTHYECKON
nesteapHocTH (ITK-3);
CMOCOOHOCTBIO TMPUHMMATh KOHKPETHbIE TEXHHYECKHE pelIeHUus Npu  pa3paboTke
TEXHOJIOTUYECKHUX TIPOILIECCOB, BHIOMPATh TEXHUYECKHUE CPEJCTBA W TEXHOJOTHH C YYETOM
HKOJIOTUYECKUX MocencTBui ux npumenenus (IIK—4);
CIOCOOHOCTBIO ~ MCIOJIB30BaTh IpPaBMJIa TEXHUKH O€30MaCHOCTH, IPOU3BOACTBEHHOMN
CaHWTApUH, TOXAPHOH OE30MAaCHOCTH W HOPMBI OXPaHBI TPyJa, W3MEPSATh M OICHHUBATH
napaMeTpbl IPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3aIlbJICHHOCTH U 3ara30BaHHOCTH,
nryma, v BUOpammu, ocBemeHHocT padbounx mect (ITK-5);
CIIOCOOHOCTBIO HaJa)XKUBaTh, HACTPAMBATh M OCYIIECTBIATH TPOBEPKY OOOpPYHOBaHHS M
nporpaMMHbIX cpencts (ITK-6);
CIOCOOHOCTBIO TPOBOUTH AHAJIN3 CBIPbsI, MATEPHUAJIOB M TOTOBOM MPOAYKIIUH, OCYILECTBIIATh
OIICHKY pe3ysbTaToB aHanu3a (ITK-10);
CIOCOOHOCTBIO IJIAHUPOBAaTh U TMPOBOAMTH (PU3UYECKHE U XUMHUYECKHE SKCIIEPUMEHTBHI,
MIPOBOJUTH 00pabOTKY MX Pe3yJbTaTOB U OLEHHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI U
YCTaHaBJIMBATh IPAHULIBI UX IPUMEHEHHUS, IPUMEHATh METOABI MAaTEMATUYECKOTO aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUUECKOTO U SKCIIEpUMEHTANIbHOTO HccaenoBanus (11IK-16);
TOTOBHOCTBIO TPOBOJIUTH CTaHIAPTHBIE M CEPTU(UKALMOHHBIC HUCIBITAHUS MaTEepPHaJIOB,
W3JIeNni 1 TexHoJorndeckux nporecco (ITK—17);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOMCTB XUMHMYECKHX D3JIEMEHTOB, COCIUHEHUH H
MaTEepHUajIoB Ha UX OCHOBE JUIsl pelleHus 3a/1a4 npodeccuoHanbHol nearenbHoct (ITK—-18);
TOTOBHOCTBIO HCITIOJNB30BAaTh 3HAHHWA OCHOBHBIX (M3WYECKHX TEOPUH [UIS PEUICHHUS
BO3HHUKAIOIMINUX (U3UUECKUX 3a]1a4, CAMOCTOATEIILHOTO NMPHOOpeTeHNsl (PU3NYECKUX 3HAHHM,
IUIsL TIOHUMaHUs TIPUHIMIIOB pabOThl MPUOOPOB U YCTPOHCTB, B TOM YHCIIE BBIXOISIIAX 32
npeJesbl KOMIETEHTHOCTH KOHKpeTHoro Hanpasienus (I1IK-19);
TOTOBHOCTBIO M3y4yaTh HAYYHO-TEXHUYECKYIO0 MH(OPMAIUIO, OTEYECTBEHHBIN U 3apyOe)KHbIN
ombIT 10 TemaTuke ucciaenaoanus (I1K-20).

3namy:
OCHOBBI OpPraHU3alMy U METOJI0JIOTHIO HAyYHBIX HCCIIEJOBAHUM;
COBpPEMEHHBIEC Hay4YHbIE KOHIICTIIIUU B 00JIACTH OPTaHUYECKOT0 MaTepUaIOBEICHUS;
CTPYKTYpY W METOJbl YIPABICHHUS COBPEMEHHBIM IMPOU3BOACTBOM MPOAYKTOB OCHOBHOTO
OpPraHUYeCcKOro U HeTEXMMHUYECKOTO CUHTE3A.

Ymemo:
paboTaTh ¢ HAYYHBIMH TEKCTaMH, I10JIb30BaThCS HAYYHO-CIPABOYHBIM allapaTom, ohopMIIsTh
pe3yJIbTaThl HAYYHBIX UCCIIEOBAHUIL;
UCIOJIb30BaTh MOJIyYE€HHBIE TEOPETUUECKUE 3HAHUS JUISl IPOCKTUPOBAHUS TEXHOIOIMUYECKUX
JIMHUY NPEANPUATHI OPraHUYECKOr0 CUHTE3A.

Braoemy:
HaBbIKAMU  CaMOCTOSATENbHOM HAay4YHO-HUCCIIEOBATENIbCKOM  EATENIbHOCTH, paboThl ¢
MCTOYHUKAMHU HAYYHOU WH(popManmu, pedeprupoBaHis HAyYHBIX Ty OIHKAINN;
METOJIaMU  NPOEKTHUPOBAHUSI OCHOBHBIX M BCIIOMOTaTEJbHBIX LI€XOB IPOU3BOJCTBA
OpPraHUYeCcKUX KpacHuTesel, criocodamMm pacyeTa TEXHOJIOTHUECKOro 000py10BaHHUS.

3. KpaTkoe coaep:kanue npeiIunJIoMHOH NPAKTUKH



Paszoen 1. Buinonnenue unousuoyanviozo 3adanus na npakmuxy (BKP).

1.1. [Tonyyenue wHAMBUAYaIbHOTO 3anaHus. llolyuyeHne mNEepBUYHBIX JaHHBIX Ha
BBITOJIHEHHE MTPAKTUKH.

1.2. CocTaBiieHue 1 corjiacoBaHue IIaHa UCCIIEIOBAHMUS.

Paszoen 2. Coop u ananuz oannvix no memamuxe UHOUBUOYATbHO20 3A0AHUSL.

2.1. Coop unpopmanuu. [TonroroBka oTuéra Mo NpaxkTHUKE.

2.2. COop MaTepHasoB IO CTPYKTYpE MPEANPUATHS, METO/IaM yIIPaBJICHUS, CHCTEMe CObITa

TOTOBOM MPOTYKIUH.
2.3. OTuéT no NpaKkTHKE.
4. O0beM npeIUIVIOMHON TPAKTHKH

. B 3auerHbIxX B akanmem.
Bunsr yueOHoi paboTh
eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IUIAHY 9 324
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: — —
CamocrositesbHas padora (CP): 8,99 323,6
Bremonunenne BKP 8,99 323,6
3auem ¢ oUeHKoIi: 0,011 0,4
KonTakTHas paboTa — MpOMEKYyTOUHAS ATTECTAIIHS 0,011 0,4
3auer
Bua xonTpoJs: .
€ OLICHKOM
. B 3auetHpix | B actponOoM.
Bunsl yueOHoit paboThI
eAMHULIAX yacax
O0u1as TPyA0€eMKOCTh IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 9 243
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: — —
CamocrositesqbHas: padora (CP): 8,99 242,7
Bremonnenne BKP 8,99 24277
3auem ¢ oUeHKoii: 0,011 0,3
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,011 0,3
3auer
Bua konTpossn: N
C OLICHKOM

5. TOCYJIAPCTBEHHASI UTOTOBASI ATTECTALIMSE: 3AILIMTA BBIITYCKHOM
KBAJIM®UKALIMOHHOM PABOTBI, BKJIIOYAS IOATOTOBKY K
MPOLEAYPE 3AILMTHI M IPOLELYPY 3AILIMTHI (B3.5.01)

1. Heap rocynapcTBeHHOW  MTOrOBOl  aTTecTAMU:  3AaIUMTHI  BBIIYCKHOM
KBAJIN(UKAIMOHHOH PadoThl, BKJIKYasA MOATOTOBKY K INpoueaype 3alUThI U NPouexypy
3alMThl, — OOBEKTUBHAs OLEHKAa YPOBHA C(OPMHUPOBAHHOCTH  OOIIEKYJIbTYPHBIX,

o01menpodeccHOHaNbHBIX U MPO(ECCHOHANBHBIX KOMIIETEHIINH BBITYCKHUKA YHUBEPCHTETA, €T0
TOTOBHOCTH K BBIITOJIHEHHUIO MPO(ECCHOHANBHBIX 3a/1a4.

2. B pe3yJabTaTe NMPOXO:KIEHUS TOCYAAPCTBEHHOH WTOrOBOHM aTTeCTALMHU: 3alIUThI
BBINYCKHOH KBaJIN(PUKAIUOHHOI padoThl, BKJIOYAsA MOATOTOBKY K NMpoLeAype 3alluThl 1
NnpoueaAypy 3allUThl, 00y4AOUIUIICA N0 MPOorpaMMe 0aKAJIABPUATA 10JIKEH:

Obnadams cnenyrommumu oomiekyabTypHbiMu (OK), obmenpodeccuonansasivu (OITK) u
npodeccuonansubiMu (I1K) komneTeHnuaMu:
— CHOCOOHOCTBIO HCIIOJB30BAaTh OCHOBBI

MupoBo33peHyeckoil mozunuu (OK-1);
— CIIOCOOHOCTBIO aHAIM3MPOBATH OCHOBHBIE OJTallbl W 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs oOmIecTBa A GopMHUpPOBaHUS rpaxaanckoi nmozummu (OK-2);

¢unocobckux 3HaHMA AN HOPMUPOBAHUS



CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI 3KOHOMMYECKMX 3HAaHMM B pa3iMuyHbIX cdepax
xuzneaestensaoct (OK-3);

CIOCOOHOCTHIO UCIIOIB30BATh OCHOBHI ITPABOBBIX 3HAHUHN B PA3JIMYHBIX cepax AesTeIbHOCTH
(OK—4);

CMOCOOHOCThIO K KOMMYHHMKAaIlMM B YCTHOM M NHUCbMEHHOW (opMax Ha pPYCCKOM U
WHOCTPAaHHOM SI3BIKaX JUIA PEHICHUS 3ala4 MEXKJIMYHOCTHOTO H  MEXKYJIBTYpHOTO
B3aumoeiictaus (OK-5);

CIOCOOHOCThIO paboTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIPUHMMATh COLMAJIBHBIEC,
STHUYECKUE, KOH(PECCHOHANIbHBIE U KyIbTypHBIE paziuuus (OK—6);

CIIOCOOHOCTBIO K caMoOpraHuzanuu u camoodpazoBanuto (OK-7);

CIOCOOHOCTBIO HCIIOJIB30BAaTh METOABI M HMHCTPYMEHTHI (DU3UYECKOM KyJIbTYpbl IS
o0ecrieueHns: NOTHOLCHHOM colMaibHOM U podeccnoHanbHol nestensHocTH (OK—8);
CIOCOOHOCTBIO HCIIONIb30BaTh IPHEMbl OKa3aHUS TEpPBOM IMOMOINM, METOJbI 3allUThl B
yCIOBHSX upe3BbluaiiHbiX cutyaruit (OK-9);

CIOCOOHOCTBI0 M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
IMCUUIUIAH B ipodeccruonanbhoi aestenpbHocTr (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHUS O COBPEMEHHOW (U3MYECKOH KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUM BeLIecTBAa JJs MOHUMAaHUA
OKpy>KaroIero Mupa u ssineHuit npuposs! (OITIK-2);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOECHUHU BEILLECTBA, IPUPOJIE XUMHUUYECKON CBSI3U B
pa3NUYHBIX KJaccaX XUMHUYECKUX COCIAMHEHHMH JUIsi TIOHUMAaHMs CBOICTB MaTepuajoB U
MEeXaHHU3Ma XUMHUECKHUX MPOIECCOB, MPOTEKAOIINX B OKpy:katoiieM mupe (OITK-3);
BJIaJICHUEM TIOHMMaHHS CYUIHOCTH W 3HAYeHHS WH(POPMALUU B Pa3BUTHH COBPEMEHHOTO
MH(POPMALIMOHHOTO OOIECTBA, OCO3HAHUS OMACHOCTU M YIpO3bl, BO3HUKAIOIIMX B 3TOM
mporecce, CIIOCOOHOCTBIO  COOJIOJATh  OCHOBHBIE  TpeOOBaHUS  MH(DOPMAITMOHHOU
0€30IacHOCTH, B TOM YHCII€ 3AIIUTHI TocyaapcTBeHHO TaitHbl (OI1K—4);

BJaJICHUEM OCHOBHBIMM METOJAaMHM, CIIOCOOAMHM M CPEACTBAMU TOIYYEHUS, XPaHCHMS,
nepepaboTku HH(POPMALMY, HaBBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPaBICHUS
uHpopmanueit (OITK-5);

BJIaJICHUEM OCHOBHBIMU METOJIaMH 3aIIUTHI POU3BOACTBEHHOIO NEPCOHANIA U HACENEHHS OT
BO3MOJKHBIX IOCJIEACTBUM aBapuii, KaracTpod, ctuxuiiHbix 0eacteuii (OITK—6);
CIOCOOHOCTBIO U TOTOBHOCTBIO OCYLIECTBIISATh TEXHOJIOIMYECKHH MPOLIECC B COOTBETCTBUU C
pEriIaMeHTOM M UCIIOJIb30BaTh TEXHUUECKUE CPENICTBA Il H3MEPEHHSI OCHOBHBIX ITAPaMETPOB
TEXHOJIOTHYECKOTO TIpoIiecca, CBOMCTB ChIpbs U mpoaykiuu (ITK-1);

TOTOBHOCTBIO NPUMEHATh AHAJUTUYECKHE U YHMCICHHbIE METOJbl PELICHMs MOCTAaBICHHBIX
3aj]a4, MCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIE TEXHOJIOTHH, IPOBOJUTE 00pabOTKyY
uHpOpMALlUM C  MCIOJIB30BAaHUEM  MPHUKJIAIHBIX  [POrpaMMHBIX  CPEICTB  c(epsl
po(hecCHOHAIBHON J1eATENbHOCTH, UCIIOJIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTHH U
0a3bl aHHBIX B CBOEH NpPOQecCHOHATbHON 00JacTH, MAKEThl MPUKIAAHBIX HNPOTrpaMM s
pacueTa TeXHOJOTHUECKUX napameTpoB obopynoBanus (I1K-2);

TOTOBHOCTBIO HCIIOJB30BaTh HOPMATHUBHBIC JOKYMEHTHI MO KadeCTBY, CTaHIAPTU3AIUH U
cepTU(UKAILMU POAYKTOB U U3JENINH, 3JIEMEHThl SKOHOMHUYECKOTO aHAJIN3a B MIPAKTUYECKON
nesitenbHOCTH ([TK-3);

CIIOCOOHOCTBIO NMPUHUMATh KOHKPETHbIE TEXHUYECKUE pELIEHUs IMpH pa3padoTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEACTBA U TEXHOJOTHMH C Y4ETOM
9KOJIOTMYECKUX nociencTBuil ux npumenenus (I11K—4);

CIIOCOOHOCTBIO ~ HMCTIONIB30BaTh TPABWJIa TEXHUKHA OE30MACHOCTH, IPOU3BOICTBEHHOMN
CaHUTapUH, MOXKAPHONH OE30MaCHOCTM M HOPMBI OXpaHbl TpyJa, U3MEPSATh U OLICHHUBATh
napaMmeTpsl MIPOU3BOJCTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH,
ryma, 1 BuOpaiuu, ocsemeHnoct pabounx mect (IIK-5);

CMOCOOHOCThIO HaJaKUBaTh, HACTPaMBaTh M OCYIIECTBIATH NPOBEPKY 00OpYyHOBaHHUS U



nporpamMMmHbIX cpeacts (ITK—6);

— CIIOCOOHOCTBIO TPOBEPATH TEXHHYECKOE COCTOSHUE, OPraHU30BBIBATH MPO(UIAKTHUYECKHUE
OCMOTpPBl MU TEKyIIMH PEMOHT OOOpYIOBaHUS, T'OTOBUTh OOOpPYNOBaHME K PEMOHTY U
npuHuUMaTh o0opynoanue u3 pemonta (I1K-7);

— TOTOBHOCTBIO K OCBOCHUIO M SKCIUTyaTalluu BHOBb BBoxuMoro obopynosanus (ITK-S8);

— CHOCOOHOCTBIO AHAJIU3UPOBATH TEXHUYECKYIO JTOKYMEHTallMI0, MOA0MpaTh 00Opy10BaHUE,
TOTOBUTH 3a5BKH Ha IpuoOpeTeHne u peMoHT odopynoBanus (I1K-9);

—  CIIOCOOHOCTBIO IPOBOJUTH aHAJIU3 ChIPbs, MATEPUAJIOB U TOTOBOW MPOTYKIMH, OCYLIECTBIIATh
OIICHKY pe3ysibTaToB aHanu3a ([1K-10);

—  CIIOCOOHOCTBIO BBISIBIISITH M YCTPAHATH OTKJIIOHEHHUS OT PEKHMOB PabOTHI TEXHOJIOTHIECKOTO
000pyI0BaHUS M MAapaMeTPOB TexHosorndeckoro npouecca (ITK-11);

— CIIOCOOHOCTBIO IUIAHUPOBATh M IMPOBOAUTH (PU3MUYECKHE U XUMHUYECKHE IKCIEPUMEHTHI,
IIPOBOJIUTH 00pabOTKY MX PE3yJbTATOB U OLEHUBATH MOIPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABJIMBATh IPAHUIIBI UX TPUMEHEHHUS, IPUMEHATh METOABI MATEMAaTHUYECKOTO aHAIN3a U
MOJICIMPOBAHUS, TEOPETUUECKOTO B dKCTIEpUMeHTaIbHOTO nccienoBanus (ITK—16);

— TOTOBHOCTBIO IPOBOAUTH CTAHAAPTHBIE U CEPTH(PHUKALMOHHBIE HCHBITAHUS MaTEpUAJIOB,
u3enui u TexHongorunyeckux rnpoueccon (ITIK—17);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOWCTB XMMMUYECKHUX DJIEMEHTOB, COCIUHEHUN U
MaTepHuasIoB Ha KX OCHOBE JJIs pelICHH 3a1a4 npodeccuoHanbHoi nesrenbHoctd (ITK-18);

— TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKHX TEOpUH ISl peleHHs
BO3HHUKAIOMNUX (PU3UUECKUX 3a/1a4, CAMOCTOATEIBHOTO MPHOOpETeHUsT (HU3NIESCKUX 3HAHHIA,
JUIs TIOHMMaHUsI IPUHIMIIOB paboThl MPUOOPOB U YCTPOHCTB, B TOM YHCJE BBIXOIAIIMX 32
npeieabl KOMIETEHTHOCTH KOHKpeTHoro Hamnpasienus (I1K-19);

— TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHHUYECKYIO MHPOPMAIINIO, OTEUECTBEHHBIN U 3apyOeKHbIH
OmBIT 10 TeMaTuke ucciaeaoanus (IIK-20).

3uame:

— TOpSAOK OpraHM3allvy, MJIAHUPOBAHUS U NMPOBEIEHUS HAay4YHO-MCCIIEA0BAaTENbCKUX padoT ¢
MCIOJIb30BaHUEM TOCIIEAHNUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTy;

— (U3HKO-XMMHYECKHE OCHOBBI CHHTE3a TYIOIUIABKMX HEMETAIJIMUYECKUX W CHJIMKATHBIX
MaTepUaJIOB U IPUMEHSATh 9TH 3HaHUS HA IPAKTUKE;

— OCHOBHBIE TpeOOBAaHHUS K MPEACTABICHUIO PE3YJIbTATOB MPOBEIEHHOIO UCCIICAOBAHUS B BUIE
HAY4YHOT'O OTYETa, CTAThbU WM JAOKJIA/a.

Ymemo:

— CaMOCTOSITEJbHO BBISBIIATh MEPCHEKTHBHBIC HANpaBJIEHUS HAy4YHBIX HCCIIEOBaHUM,
00OCHOBBIBaTh AKTYyaJIbHOCTh, TEOPETHUECKYI0 M MPAKTUYECKYIO 3HAYMMOCTH IPOOJIEMBI,
IPOBOJUTH OSKCIIEPUMEHTAIbHBIE MCCIEIOBaHUSA, aHAIU3UPOBaTh M HHTEPIPETHPOBATH
MIOJTyYCHHBIE PEe3yJIbTATHI;

— OCYUIECTBJIATH TOUCK, 00pabOTKy M aHalu3 HAay4YHO-TEXHHYECKOH WHpOpMalUU MO TeMe
BBINOJIHSAEMON pabOThI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX NPHOOpaxX, OPraHU30BHIBATH IPOBEACHUE SKCIEPUMEHTOB H
UCIBITaHUH, IPOBOIUTH UX 00pabOTKY U aHAIM3UPOBAThH PE3YJIbTATHI.

Braoemy:

— METOJOJIOTHeH M  METOAMKOW MpOBENCHMS HAy4YHbIX MCCJIEIOBAHUN; HaBBIKAMH
CaMOCTOSITENIbHOM Hay4HOH U UCCIIEI0BATENbCKON PabOThI;

— HaBbIKaMH paOOTHI B KOJIJIEKTUBE, IIJIAHUPOBATh U OPraHU30BBIBATh KOJIJIEKTUBHbBIE HAyUHbIE
UCCIICZIOBAHMs; OBJaJieBaTh COBPEMEHHBIMH METOJAaMHU MCCIENOBaHMS W  aHaIu3a
MIOCTABJICHHBIX MPOOJIEM;

— CHOCOOHOCTBIO pelaTh NOCTAaBICHHbIE 3aJJa41, UCIIOJIb3Ysl YMEHMS U HaBBIKU B OPraHU3aluu
HAYYHO-HMCCIIEIOBATEIbCKUX M TEXHOJIOTHYECKUX paloT.

3. Kparkoe coaep:xkaHue TOCYJapCTBEHHOl HTOrOBOM AaTTeCTAllMU: 3AIIUTHI

BBIIYCKHOH KBaIN(PUKANUOHHOI padoThl, BKJIOYAsA MOATOTOBKY K NMpoueaAype 3allUThl U



Npoueaypy 3allUThI

locynapcTBeHHass WTOroBasi aTTECTAIMs: 3alluTa BBITYCKHOW KBAJIU(DUKAIIMOHHOMN
paboThI, BKIIOYAs MOATOTOBKY K MPOIEAYype 3allUThl U MPOIEAYPY 3aIIHUTHI, MPOXOIUT B 8§
ceMecTpe Ha 0a3e 3HaHWH, MOJYYCHHBIX CTYJCHTAMHU MPU M3YYCHUH AWCITUIUIMH HaAIpaBICHUS
18.03.01 Xumuueckana mexnono2usa v NpOXOXKACHUS IPAKTHUK.

locynapcTBeHHass WTOroBasi aTTEeCTAIMs: 3allUuTa BBIMTYCKHOW KBaJIU(DUKAIIMOHHOMN
paboThl, BKIIOYAsi MOJATOTOBKY K MPOLEAYpEe 3aIlIUTHl M MPOLEAYPY 3allUThI, MPOBOIUTCS
roCyIapCTBEHHOW 3K3aMEHAIIMOHHON KOMUCCHUEMN.

KoHnTponb ypoBHS c(HOpMHPOBAHHOCTH KOMIIETEHIIMH OOydYaromuxcs, MpuOOPETEHHBIX

npu ocBoenun OOII, ocymecTBisieTcs MyTeM NPOBEICHUS  3alUThl  BBITYCKHOM
kBanuukannoHHoi padots! (BKP) n npucBoenus kBanudukanum «oakanaBpy.
4. O0beM TroCyIapCTBEHHONl HMTOrOBOWl  aTTecTallMU: 3alMUThl BBINYCKHOH

KBAIN(PUKALMOHHOI PadoThl, BKJIOYAsA MOATOTOBKY K Mpoleaype 3allUThl U NPOUeaypy
3aIUTHI

[Iporpamma oTHOCUTCA K 6a30BOI yacTu yuyeOHOro 1iaHa, Kk 650ky 3 «['ocynapcTBeHHas
utorosas arrectanus» (b3.5.01) u paccuntana Ha cOCpeIOTOUCHHOE TTPOXOK/ICHUE B 8 ceMecTpe
(4 xypc) obyuenuss B ooveme 216 1 (6 3ET). Ilporpamma mpeamnonaraer, 4ro oOydaromuecs
UMEIOT TEOPETHYECKYI0 W MPAKTHYECKYIO0 IOJrOTOBKY B OOJIACTH pPEaKUUil M IPOIECCOB
OpPraHUYECKOTO CHHTE3a, B TOM 4YHCJIE B 00JacTH (U3MKOXUMHUH U TEXHOJOTHH OCHOBHOI'O
OPraHMYEeCKOTo U He(PTEXMMHUIECKOTO CHHTE3a.

. B 3auerHbIxX B akanmem.
Bunst yueOHOI paboTh

eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 6 216
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: — —
CamocrositesbHas padora (CP): 5,98 215,33
Brimonnenue, Hanucanue u opopmiaeaue BKP 5,98 215,33
KonrtakTHasi paboTa — MPOMEKYTOUHAS ATTECTAIHS 0,019 0,67

Bujx koHTpOJIS: 3amura BKP

Bunst yueOHoi paboTh

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
O0u1as TPyA0€eMKOCTh IMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 6 162
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSL: — —
CamocrositesnbHas padora (CP): 5,98 161,5
Brimonnenue, Hanucanue u opopmierne BKP 5,98 161,5
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,019 0,5
Bujx koHTpOJIS: 3amura BKP

6. PAKYJIBTATUBDBI

AHHOTaIUsA padoyeil MPOrpaMmMbl AUCUHUIIIMHBI

«IlepeBoa HayuyHO-TeXHHYecKOM JuTtepaTtyps» (PT.B.01)

1. Heap AUCHUIJIMHBI — TIPUOOPETEHHE O0yJarONTUMUCS OOIIeH, KOMMYHUKATUBHON U
npoeCCUOHATBLHON KOMIIETCHIIMH, YPOBEHb KOTOPHIX Ha OTAENbHBIX JTamax sS3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBINOJHATH pPa3inyHble BUIBI MPO(eccHOHAIbHO OPHUEHTHUPOBAHHOTO
MIEpEBO/Ia B MPOU3BOJCTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3yabraTre M3y4YeHUSA MCHUNIMHBI
0akaJlaBpuAaTA J0JIKEH:

Obnadams  cnepytonumu  ooOmekyabTypHbiMu  (OK) u mnpodeccuonanpasivu  (I1K)
KOMIIETECHIUSIMU:

o0yyaloumuiicas 1m0 mnporpamMmme



— CHOCOOHOCTHIO K KOMMYHHUKAallMM B YCTHOM M MHUChMEHHOM QopmMax Ha pYycCKOM U
WHOCTPAHHOM SI3BIKAaX JUIsl PEIICHUs 3a7ad  MEXIUYHOCTHOTO U MEXKYIbTYpPHOTO
B3aumozeicTeus (OK-5);

— TOTOBHOCTBIO M3y4YaTh Hay4YHO-TEXHUYECKYI0 MH(POPMAIUIO, OTEUECTBEHHBIN U 3apyOeHbIN
ombIT TI0 TemaTuke ucciaenaoanus (IIK-20).

3Hame:

— OCHOBHBIE CITOCOOBI JOCTHKEHUS SKBHBAJICHTHOCTU B TIEPEBO/IE;

— OCHOBHBIE MTPHEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHbBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE JUIsl  BBIOJHEHUS  MEpPeBOJla  KOJMYECTBO  JIGKCUYECKUX  €IMHHII,
(bpa3eon0oru3MoB, B TOM YHCJI€ COLUATbHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEATHH.

Ymemu:

— TPUMEHATb OCHOBHBIE MPUEMBI IEPEBO/IA;

— OCYIIECTBISITh MUCHMEHHBIN MEPEBOJI C COOIOICHUEM HOPM JICKCHUECKON 3KBUBAJICHTHOCTH,
COOIOICHUEM TPaMMAaTHYECKIX, CHHTAKCHUECKUX M CTUIIMCTHYECKUX HOPM;

— o(opMIIATH TEKCT MepeBOa B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYIIECTBISITh TEPEBOJ C COONIOJCHHEM HOPM  JIEKCUYECKOW  SKBUBAJICHTHOCTH,
cOOJTII0JICHUEM TPaMMATUYECKUX, CAHTAKCUYECKHUX U CTHJIMCTUYECKUX HOPM TEKCTa MEPEeBoIa
U TEMIOPAJIbHBIX XapaKTePUCTUK UCXOIHOTO TEKCTA.

Braoemy:

— METOJUKOM MPEearepeBOTIECKOr0 aHaIn3a TEKCTa, CIIOCOOCTBYIOICH TOYHOMY BOCTIPHUSTHIO
HCXOJHOTO BBICKA3hIBAHUS;

— METOJUKOM TOJITOTOBKM K BBHINOJHEHUIO IE€pPEeBOJA, BKIIOYas TMOUCK HHPOpMAIMK B
CIPaBOYHOM, CTIEIUATILHON JIUTEPATYpPE U KOMITBIOTEPHBIX CETAX;

— OCHOBaMU CHCTEMbI COKpAIICHHO!N MepeBOAUECKOM 3aITUCH NP BBIMOJIHEHUN NIEPEBOIA;

— OCHOBHOU MHOSI3BIYHOW TEPMHUHOJIOTHUEN CTIEIMATIBbHOCTH;

— OCHOBamu pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI IO CIIEIUATBHOCTH.

3. KpaTkoe comepxkanue Q11 CHUITHAHBI

Pa3zoen 1. OcHogubie Jnexkcuueckue u cmuiucmuiecKue 3aKOHOMEPHOCMU Nepesooa
HAY4YHO-MeXHU4eCKOU TUmepamypol.

1.1. Jlekcudyeckue 3aKOHOMEPHOCTH HAYYHO-TEXHUYECKOTO TiepeBoa. CMBICIIOBOI aHATTU3
HAyYHO-TEXHUYECKOTO TEKCTa M ero cermeHtanus. CTUIUCTHYECKHE OCOOEHHOCTH HAay4YHO-
TEXHUYECKUX TeKCTOB. [Ipeoionenue TpyIHOCTEH, CBI3aHHBIX C PACXOKICHUEM CHHTAKCUYECKUX
CTPYKTYP UHOCTPAHHOTO U PYCCKOTO TEXHHUYECKUX TEKCTOB.

1.2. CpaBHeHHE MOpsIJIKa CIIOB B aHTTUICKOM U PYCCKOM mpeanokeHusx. IlepeBon cios,
YCTaHOBJICHUE 3HaueHus ciioBa. [lepeBos cBOOOMHBIX M (Pa3eoNOTHYECKUX CIOBOCOYECTAHHI.
[TepeBo/1 3aroI0BKOB TEKCTOB U CTAaTE

1.3. Cokpamienusi. OcoOeHHOCTH HX MepeBojia. Pa3BuTHe HaBBHIKOB MEPEBO/Ia HA IPUMEPE
TEKCTOB M0 TeMe « XuMuueckas nadopatopus» «3MepeHust B XUMHUN.

1.4. Jlekcnueckue TpaHcpoOpMaMU TPH TEPEBOJC TEKCTOB IO TEMATHKE XUMUU U
XUMHUYECKON TEXHOJIOTHH.

Pa3zoen 2. Ocnosnvle epammamuueckue ocobeHHOCmU nepesood.

2.1. OcobenHocTH mepeBoa mpeaioxkeHnit Bo BpemeHax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBojia TEKCTOB IO TEMATHKE XHMHYECKOH TEXHOIJIOTHUU
[lepeBoa MpUAATOYHBIX TPEAIOKECHHI.

2.2. Metoabl U IpUeMbI IIEPEBOA CTPATATENBHOTO 3aJ10Ta Ha IPUMEpe MepeBoaa TEKCTOB
no teme "TexHomoruu Oyaymiero".

2.3. Tunsl yCIOBHBIX NPEASIOKEHH, MpaBuia U 0COOEHHOCTH MX mepeBofa. lIpakTuka
NepeBo/ia YCIOBHBIX MPEUIOKEHUI Ha MpPUMEpax TEKCTOB MO Pa3IMYHBIM pasjiesaM XUMHH U
XUMHYECKOW TEXHOJIOTHH.

2.4. MopanbHbIE TJ1aroibl ¥ 0OCOOEHHOCTH WX TEpeBOjia Ha MPUMEpPE MEepeBOjia TEKCTOB



«Texunonorusy, « IpoMbIIUIEHHOE 000PYIOBaHHE.

Paszoen 3. Ocobennocmu nepesoda npediodceHull ¢ HeTUYHbIMU QOPpMaMU 21a20il.

3.1. UapunautuB (HeomnpenenenHas Gopma rinarona). Posb nHQUHUTHBA B IPEATIOKESHUN
YW BAapUAHTHI MEpeBOJa Ha pycckui s3bIK. Ilpumyactus u repynauii. BapuanTel mepeBoaa Ha
PYCCKUU A3BIK.

3.2. UadunutuBHbIe 000pOTH. OOOpOT gomonHeHWe ¢ uHPuUHUTHBOM. OO60pOT
noJiyIekainee ¢ MHGUHUTUBOM. Pa3nnyHble BapHaHTHI IEPEBOIA.

3.3. IlepeBoa mpuUYacTHBIX 00OPOTOB. AOCOJIOTHBIA MPUYACTHBIM OOOPOT M BapHUAHTHI
nepeBoa. Pa3Butre HaBBIKOB MepeBojia B chepe XUMUU U XMMUYECKON TEXHOJIOTHH.

Paszoen 4. Ocobennocmu peghepamusroco nepegood.

4.1. AnropuTm npeanepeBoI4ecKoi padoThl C HAYYHO-TEXHUUECKUM TEKCTOM 110 XUMHUKO-
TE€XHOJIOTMYECKON TeMaTHKeE.

4.2. ATTOpUTM  COCTaBIIEHUS pedepaTa MO XHUMHUKO-TEXHOJOTHYECKOM TeMmaTuke
(aHHOTAIIMHM)

4.3. Anroput™M paboTel 1o pedepaTuBHOMY MEPEBOAY IO XUMHKO-TEXHOJIOTHMYECKOU
TEeMaTHKeE.

4. O0beM y4eOHO# TUCIHIJIMHBI

Bceero CemecTpsnl
. 3 4
Buast yaeOHo# paboThI 3E Axan. A
Kaj. Axarn.
q 3E q 3E q

Oo61masi Tpy10eMKOCTh JUCHMILIHHBI 110
Y4eOHOMY IJIAHY

KonTakTHas padora — aynutopHbie 3ausatusa: | 1,78 | 64 | 089 | 32 | 0,89 | 32
[Tpaktnueckue 3anstus (I13) 1,781 64 (089 | 32 | 0,89 32
CamocrositesbHas padora (CP): 220 | 79,2 | 1,10 | 39,6 | 1,10 | 39,6
KonTakTHas camocrosiTenbHas paboTa — — — — — —
CaMocTosTeIbHOE N3yUEHUE Pa3/IeioB 220 | 792 | 110 | 39.6 | 1,10 | 39.6
JTUCIMILTAHBI

3auem ¢ oUeHKoIi: 0,022, 08 |0011| 04 |0,011| 0,4

KonraktHas paboTta — mpoMexyToyHast 0.022] 0.8 [0011]| 04 |0011] 04
aTTecTauus

4 144 2 72 2 72

3auer 3auer

Bupa xoHTpOJIA: . .
C OLICHKOM C OLICHKOM

Bceero CeMecTphl
Bunpt yueOHOi1 paboOThI 3E ACqTP- 3 | Actp. | 3p [ Actp.
q q

OO0mas Tpy10eMKOCTb JUCIUILIHHBI 110
Y4eOHOMY IJIAHY

KonTakTHasi padora — ayauTopHble 3ansatusi: | 1,78 | 48 0,89 | 24 | 0,89 24
[Tpaktuueckue 3ausarus (113) 1,78 | 48 (0,89 | 24 | 0,89 24
CamocTrositesqbHasi padora (CP): 220 | 594 | 1,10 | 29,7 | 1,10 | 29,7
KoHnrtakTHasi camocTosiTenbHasi pabota — — — — — —
CaMocTosTeIbHOE U3yUYEHHUE Pa3/IeioB 220 | 594 | 1,10 | 297 | 1,10 | 29.7
JUCITUTITUHBI

3auem c oyeHKoii: 0,022 06 |0011| 0,3 |0,011| 0,3

4 108 2 54 2 54

KonTakTHas pabota — mpoMeKyTOUHas 0.022] 0.6 |0011| 03 |0011] 03
aTTecTalus

3auer 3auer

Bupa xoHTpoOJIS: . .
¢ OLIEHKOH € OLICHKO#




AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«'paknanckas 3amuTa B ype3BblyaiiHbIX cutyauusx» (OT/A.B.02)

1. lleab AMCHMIUIMHBI — TMOATOTOBUTH CTYJIEHTa K OCMBICIIEHHBIM TPaKTUYECKUM
NEHCTBUSAM MO OOECIEYCHHIO CBOEH 0€30MacHOCTH M 3aIlUThl B YCJIOBUSX BO3HUKHOBEHHS
Ype3BbIYAHON CUTYallUH IPUPOIHOTO, TEXHOT€HHOT'O M BOGHHOTO XapakTepa.

2.B pe3yabTare u3yYeHHsl JUCHMIUIMHBI OOydawouiuiics 10 MporpaMmme
0akaJjiaBpuaTa J0JIKeH:

Obnaoams cnenytomumu oomexyabTypHbiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonanbapiMu (I1K) komneTeHIMIME:

— CHOCOOHOCTBIO HCHOJB30BaTh HPHUEMbI OKa3aHUS NEPBOM MOMOIIM, METOAbI 3allUTHl B
YCIIOBUSIX Upe3BbluaiiHbIX cutyauui (OK-9);

— BIIQJICHUEM OCHOBHBIMH METO/aMH 3aLIUThl IPOU3BOJCTBEHHOTO TIEPCOHANA U HACEJIECHUS OT
BO3MOJKHBIX ITOCJIEACTBUM aBapuii, KaracTpod, ctuxuiiHbix 0encteuii (OITK—6);

— CHOCOOHOCTbIO MPUHMMATh KOHKPETHBIE TEXHHUYECKHE peuleHusl npu pazpadboTke
TEXHOJIOTUYECKHUX TIPOILIECCOB, BHIOMPATh TEXHUYECKHUE CPEJCTBA W TEXHOJOTHH C YYETOM
AKOJIOTMUYECKUX MociencTBuit ux npumenenus (I11IK—4).

3uame:

—  XapaKTEePHUCTUKH MPUPOTHBIX OCCTBHUIA, TEXHOTEHHBIX aBapuil M KaTacTpod Ha paTUaIOHHO,
XUMHUYECKM ¥ OWMOJOTHMYECKH OINAacHBIX O0O0BEKTax, mopaxaromue ¢(akTopbl APYTUX
OITacCHOCTEI;

— OCHOBBI BO3JICHCTBHS OINAcCHBIX (DaKTOPOB UPE3BBIYAMHBIX CUTyallMii Ha 4deJOBEKa H
MIPUPOJIHYIO CPey, JOMYyCTUMbIE TPEIeIbHbIE KPUTEPUH HETaTUBHOTO BO3ICHCTBUS;

— Mepbl 0€30MacHOTO TOBENEHUs TMpH TNpeOblBAHMM B palioHax (30HaX) MOXKapoB,
PaAMOaKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3arpsiI3HEHUS;

— CcrmocoObl U CpEeACTBa 3alllUThl YEJIOBEKa OT BO3JEHCTBUS MOpakarolmux (HaKkTopoB
Ype3BbIUANHBIX CUTYAIMH TPUPOJTHOTO, TEXHOT€HHOT'O M BOGHHOT'O XapaKTepa.

Ymemy:

— HCHOJb30BaTh CPEJCTBA 3aLIUTHl OPTraHOB JIbIXaHUS U KOXKH, MEIULUHCKUE JUISI CAMO3AIUTHI
Y OKa3aHUs TIOMOIIH IPYTUM JIIOJISIM;

— TPUMEHATH MEPBUYHBIC CPEACTBA MOXKAPOTYLICHUS IJIs JOKAJIM3allMd M TYLICHUs TOXkapa,
BO3HUKIILIETO B ayIUTOPUU (J1TaOOpaTOpHH);

— OKa3plBaTh cebe M JPYruM MOCTPAAABIIMM MEAMIIMHCKYIO TMOMOIIL C HCIOJIb30BaHUEM
TaOETBHBIX U TIOAPYYHBIX MEIUIIMHCKUX CPEICTB.

Braoemy:

— npuéMaMu MPOBEJCHUS YaCTUYHOW CAaHUTAPHON 0O0paOOTKH MpHU BHIXOJAE U3 paiioHa (30HBI)
PaAMo0aKTUBHOTO, XUMHUYECKOTO U OMOJIOTMUECKOI0 3arpsiI3HEHUS (3apaxeHusl);

— crmoco0aMu M TEXHOJIOTUSIMU 3aIUTHl B UPE3BBIYAMHBIX CHTYaIUsX.

3. Kparkoe comepxxanue Q1M CHUILITHAHBI

Paszoen 1. Onacnocmu npupoonozo xapakxmepa.

Cruxuitnsle OeICTBUA, SBJICHUS NPUPOABI Pa3pPYLIMTENbHON CHUJIBI — 3eMJIETPSICEHus,
HABOJHEHHSI, CEJIEBbIC TOTOKH, OTOJ3HH, CHEXHBIC 3aHOCHI, M3BEP)KCHHE BYJIKAHOB, OOBAJIBI,
3aCyXH, yparasbl, Oypu, IOXKapsbl.

Pasoen 2. Onacnocmu mexnozenno2o xapakmepa.

ABapuu u KatacTpo(bl Ha paIUAIMOHHO OMTACHOM 00BEKTe, XUMHUECKH OMTACHOM OOBEKTE,
OHMOJIOTHYECKH ONTACHOM O0BEKTE; Ha TPAHCTIOPTE (MKEJIE3HOIOPOKHOM, aBTOMOOMIIBHOM, PEYHOM,
ABUAIMOHHOM ); Ha THAPOCOOPYKEHHUSAX; HA KOMMYHAJIBHBIX CUCTEMaX KU3HEO0OeCIICUeHHUS.

Pasoen 3. Onacnocmu eoennozo xapaxkmepa.

[Ipumenenne  opykHs  MaccoBOrO  TMOpaKeHUs  (SAEpHOro,  XUMHUYECKOTO,
OHMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3a)KUTATEIbHBIM HATIOJTHEHUEM, HOBBIX BHJIOB OPYXKHSL.
30HBI 3apa)ke€HHsI OT CPEACTB MOPAKEHUS M MX BO3/EHCTBHE HA HACEJICHHE U OKPY’KAIOIIYIO
IPUPOJIHYIO CPELY.



Pasoen 4. Iooxcapnas 6e3onacnocmes.

CocTosiHME 3allMIIEHHOCTH HaceleHus, MMYIIeCTBa, OO0IlIecTBa W TOCyAapcTBa OT
noxxapoB. [loxapHass onmacHOCTh (IPUYMHBI BO3HUKHOBEHHS I0XKApOB B 3JaHUSAX, JIECHBIC
noxapel). Jlokanu3anus ¥ TymieHHe moxapoB. [lpocreifine TEXHHUYECKHUE CpEeCTBa
noxxaporymenus (oraerymmrenu OIT -8, OY-2) u npaBuia Moyb30BaHUS UMHU.

Paszoen 5. Komnnexc meponpusimuii epaxcoancKou 3auumol HACeIeHUsl.

Onosemenne 1 WHPOPMUPOBAHUE HaceleHUs 00 omacHocTh. [IpuHATHE HaceneHueM
curHanoB omnoBemeHus («Baumanue Bcem!», «Boszmymmas TpeBoray, «PammanmonHas
OMMACHOCTB», «XUMHUYecKas TpeBora», «OTOOi OMacHOCTH») M TOPSIAOK JCUCTBUS 1O HUM.
OBakyalus HacelleHHWs M3 30Hbl onacHocTh. CrocoObl 3BakyalMHu. ODKCTpEHHasl SBaKyalus
CTYJIEHTOB U3 ayJIMTOPUH NPU BOZHUKHOBEHUU MOXKAapPa.

CpencTBa MHAUBUAYATLHOM 3amuThl opranoB asixanus (I'TI-7, T'TI-7B, I'TI-9, P-2, V-2K,
PIIA-1, PIIT-67M, PY-60M, «®enukcy», ['I3K, AT, AII-3, [13V-K, UIl-4M, UII-5, UII-6,
KUII-8), xoxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauITMHCKHE CPEICTBA 3AIIUTHI .

CpencTBa KOJIJICKTUBHOM 3alIUTHI HaceneHus. HazHadeHue, 3aluTHbIC CBOHCTBA YOCKHUIII.
[TporuBopamuanmonusie ykpbitus (IIPY, momzemHubie memexomHple MEepexo/ibl, 3ariyOJICHHBIC
CTAaHIMU METPOIOJIUTEHA), MPOCTEHIINE YKPBITUS (TpaHIIEH, OKOMbI, MEPEKPHITHIC IIEIH).
[IpaBuna 3aHaTHs yOSXKHIIA.

Paszoen 6. Oxazanue nepeoii MeOuyuHcKo nomowu.

OkazaHue MnepBOl MEIMIIMHCKON TIOMOIIM TMPHU OKOrax, PaHEHUSX, 3apAKCHUSX.
[IpoBeneHne yacTUUHOM caHuTapHON 00PaOOTKH KOXKHBIX IIOKPOBOB YEJIOBEKA ITPH BHIXOE U3 30H
PaAMOaKTUBHOIO, XUMUYECKOTO U OMOJIOTHYECKOT0 3apaKeHUs (3arpsiI3HEHMS ), U3 30H TOKapOB.

Paszoen 7. Jluxeuodayus nociedcmeuti Upe3eul4auHou cumyayuu.

PanmnanmonHas u XuMHYecKas pa3Belka ouara IMOPaKECHHs (3apa)keHus). ABapHUHO-
cnacatenbHbie paboThl. CrieruanbHast 00paboTKa TEXHUKU, MECTHOCTH, 00BEKTOB (Je3aKTUBALIUS,
nerasarusi, 1e3nH(eKIHs, Te3NHCEKINS).

Pazoen 8. Jluxeuoayus nociedcmeauil upe3suluatiHol CUmyayuu.

OKCTpeHHas JBaKyalusi W3 ayJuTOpuu (J1abopatopwm) B  YCIOBUSAX TIOXapa,
paualiOHHOTO, XUMHUYECKOT0, OMOJIOTUYECKOTO 3arps3HEHHs] TEPPUTOPUH C HCIOJIB30BaHUEM
npocrteimux cpencts 3amuThl («Dennkcy, ['I3K, npotusoraza I'TI-7 ¢ AI1T-3).

4. O0beM yueOHOH TUCUUIIJIMHBI

o B 3aueTHBIX B akamem.
Bunst yueOHOI paboThI
eAMHUIIAX yacax
O011as TPYA0EMKOCTh TMCHHUILIHHBI 0 Y4eOHOMY IIAHY 1 36
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 0,44 16
Jlexumnm (Jlek) 0,44 16
CamocrositesbHas padora (CP): 0,55 19,8
KonTakTHas camocTosiTenbHas paboTa — —
CaMOCTOSITEIbHOE U3YUYEHHUE PA3IeJIOB TUCIUILIMHBI 0,55 19,8
3auem: 0,006 0,2
KoHnTtakTHas paboTa — mpomMeKyTodHasi aTTeCTaIus 0,006 0,2
Bua xkoutpoJsn: 3auer

. B 3auetnsix | B actpoHOM.
Bunsl yueOHoii paboThI

eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY IIAHY 1 27
KonrakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 0,44 12
Jlextmu (Jlek) 0,44 12
CamocrositesnbHas padora (CP): 0,55 14,85
KonTakTHasi camocTosiTenbHas paboTa — —
CaMocTOsITeIbHOEC M3YUYCHHE PA3/ICTIOB AUCIUILUIMHBI 0,55 14,85

3auem: 0,006 0,15




IIpoodonsicenue mabauyvi

KoHnTtakTHas paboTa — mpoMeKyTodHasi aTTeCTaIus 0,006 \ 0,15

Bua xkoutpoJsn: 3auer

AHHOTanus padoyeil NporpaMmMbl JUCHUNJIMHBI
«BBenenne B Mmatematuxky» (PT/.B.03)

1. Heas aucuuniauHbl — GOPMUPOBAHHUE Y CTYACHTOB CHCTEMbl OCHOBHBIX MOHSTHUH,
UCIIOJIb3YEMBIX I IOCTPOSHUS BaXKHEHIIINX MaTEMaTUYECKUX MOJIEJIEH, U yMEHUS UCII0JIb30BaTh
MaTeMaTHYeCKHUE METOIBI JIsl OMUCAHUSI PA3TTUYHBIX MTPOIIECCOB.

2.B pesyabraTe u3yYyeHHus AUCHUILVIMHBI O0y4YaluIuiicd 10 Mporpamme
0akajaBpUAaTAa J0JIKEH:

Obnaoams cienyromumu npodeccuonansabiMu (I1K) koMmeTeHIusIMHA:

— CIIOCOOHOCTBIO TUIAHUPOBATh M IPOBOAUTH (PU3MUYECKHE W XUMHUYECKHE SKCIEPUMEHTEHI,
MPOBOANUTH 00pabOTKY MX pe3ylbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3BI U
YCTaHABJIMBATh TPAHUIIBI UX IPUMEHEHUS, PUMEHITh METOIbI MATEMAaTUYECKOT0 aHaN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTanbHOoro uccienoBanus (I1IK-16).

3uame:

— OCHOBHBIC METOJBI HCCIICIOBAHUS JJIEMCHTAPHBIX (YHKIMH, WX CBOHCTBA W Tpadukw,
TOXKJIECTBEHHbIE TpeoOpa3oBaHusl anreOpandyeckux M TPUTOHOMETPUUYECKUX BBIPAKEHUH,
CHOCOObI pElIeHHUs YpaBHEHUH M HEPABEHCTB, OJJIEMEHThl TEOPUM YHCEJN, BKJIHOYAs
KOMIUIEKCHBIE YHCTIa, U TEOPHH MHOXKECTB, OCHOBBI aHATUTUYECKON T€OMETPHH, BEKTOPHOH U
JUHEIHON anreopsl.

Ymemey:

— TpuoOpeTaTh HOBbIE MAaTEMAaTUYECKUE 3HAHUS, HCIIOIb3YsI COBPEMEHHBIE 00pa30BaTeNbHbIC U
MH(OPMAaLIMOHHBIE TEXHOJIOTMH, COCTaBISATh MaTEeMaTHUYECKHE MOJENU THUIOBBIX 3aJad M
HAXOJUTh CIIOCOOBI UX PEIICHUI; YMETh IEPEBOJUTH HA MATEMATUUYECKUH S3BIK MPOCTEUIITHIE
Mpo0JIeMbl, MOCTABIEHHBIE B TEPMUHAX IPYIHX MPEIMETHBIX 00JacTel, U HCIOIb30BaTh
MIPEBOCXOJICTBA 3TOU NIepeOPMYITUPOBKH JUISI UX PEILICHHS.

Bnaoemy:

— MaTeMaTHYECKOW JIOTMKOHW, pa3BUTBIMH Y4YCOHBIMH HAaBBIKAMH ¥ TOTOBHOCTBIO K
MPOJIOIHKCHHUIO 00pa30BaHUs, YMECHHEM YUTATh U aHATH3UPOBATH YUCOHYI0 MAaTEMAaTHIECKYIO
JUTEepaTypy, HNEpBUYHBIMU HaBbIKAMH W METOJAMM pELICHHs MaTeMaTHYeCKHX 3ajaay
JTUCIUILTAH TPOGECCUOHATHHOTO UKIIA ¥ TUCIUTUIMH MTPO(UIBHON HATTPABICHHOCTH.

3. Kpartkoe coaep:xanue TUCUMILIHHBI

Beeoenue.

[Ipenmer u metonsl AMCUMILINHBI «BBeneHue B mareMaTuky». OmnucaHue OCHOBHBIX
paznenoB kypca. TpeGoBaHusI MPU U3yUESHUU TUCHUTUIHHEIL.

Paszoen 1. Dnemenmol  meopuu uyucen u meopuu MHodcecms. Jlericmeus  Hao
mHo2ouneHamu. OCHOBHbIe MUNbl YPAGHEHUIl U HEPABEHCME, MemOoObl UX PeuleHUsl.

Uucma  (umenble,  OTpUIIATENbHBIC,  BEIIECTBEHHBIC).  AOCONIOTHas  BEJIMYMHA
nercteutenbHOro yncna. Kommiekcusie yncna. Onepanuu Haj HUIMU. MHOXECTBa U Onepaluu
HaJl HUMU. DJIEMEHTbl MHOYKECTBA, MOAMHOXKeCTBa. UnucnoBbie MHOKecTBAa. Dopmynel MyaBpa u
Olinepa. I3BieueHue KOpHS N-OM CTENEHM W3 KOMIUIEKCHOTO uucia. PemieHue ypaBHeHui
KBaJIpaTHBIX M BBICIIMX NOpsAAKOB. PamuonanpHas 1poOb. OcHOBHasg Teopema anreOphl.
TpuroHomeTpuyecKre ypaBHEHUS U HEpaBeHCTBA. JlorapupmMuiecke ypaBHEHUS 1 HEPABEHCTBA.
[TokxazarenbHble ypaBHEHUS M HepaBeHCTBa. PelieHue ypaBHEHHH W HEpaBEHCTB CMEUIAHHOTO
TUIIA.

Pa3zoen 2. ynkyuu u ux ceoivicmea. Ilpocmetiwue snemenmapusie QyHKyuu. InemeHmol
AHAIUMUYECKOU 2eoMempuL Ha NIIOCKOCHU.

[onsatus pynkuun. MccnenoBanne ¢pynkumu. CriocoOs! 3amanus GyHknumit. OOpaTHbIe
¢bynkun. CBoiicTBa d3nIeMEHTApHBIX (GYHKIUN (JIMHEHHBbIe, KBaJpaTHYHBbIC, CTCICHHBIC,
NoKa3aTelbHble, JorapuMuuecKkue, TPUTOHOMETPUYECKUE M Jpyrue). Meroa KoopAuHAT Ha



IUIOCKOCTH. JlekapToBa MpsIMOYrojbHas CUCTEMa KOOpJAWHAT, MOJSApHas CUCTEMa KOOpAMHAT.
Paccrosinue mexay nByMs Toukamu. JleneHue oTpe3ka momosiaM. YTrod Mexay AByMs MPSIMbIMU
Ha IUIOCKOCTH. Y CJIOBHSI MAPAJUIENBHOCTH U NEPIEHANKYIIPHOCTU MIPSIMBIX. Y paBHEHUS MPSIMON
JIMHHUM Ha IJIOCKOCTH: 00IIee, C YIIIOBBIM KO3(PHUIIHEHTOM, TPOXOAdIel yepe3 JaHHYIO TOUKY B
3alaHHOM HaIlpaBJIICHUH, NPOXOJSAIIEH depe3 JBE AAHHBIE TOYKU. PaccTosHue OT TOYKH 10
npsimoii. KpuBeie BTOporo mopsinaka. KaHoHwdeckue ypaBHEHHS W TpadUKH OKPYKHOCTH,
3IUIMIICA, TUTIEPOOIIBI, TapaboJIbL.

Paszoen 3. Bexkmophas anzebpa.

Onpenenurenn 2 u 3 nopsakoB. Bexropsl. Moayne BexkTopa. OpTbl, HallpaBIIsIOIINE
KocuHychl. Onepauuu Haja BekTopamu. CKaJsipHOE NMpoU3BEACHHE ABYX BEKTOpoB. BekTopHoe
IIPOU3BENIEHUE NIBYX BEKTOpOB. (CMelIaHHOE NpOM3BEIACHHE TPEX BEKTOpPOB. Pusnyeckoe u
reoOMeTpPHUYECKOe MPUII0KEHNE BEKTOPHBIX TPOU3BEICHUI.

Paszoen 4. Jlunetinas aneeopa.

Martpuriiel. Onepanyuu HaJl MaTPUIIAMH. DJIEMEHTapHbIE IPe00pa30BaHUs CTPOK MaTPHIIHIL.
[IpuBenenue Marpuipl K cTyneH4aTtoMy Buay W Buay ['aycca. Panr marpuusl. Onpenenutenb
MaTpuIlel U ero cBoiicTBa. OOpaTHass maTpuia. PemeHne cucreMm JTUHEWHBIX alreOpandecKux
ypaBHeHHH (¢ TOMOIIbI0 00paTHOM MaTpuibl, MeTogoM [aycca, meromom Kpamepa).
[IpencraBieHue o IMHEHHBIX BEKTOPHBIX MpocTpaHcTBax. COOCTBEHHBIE BEKTOPHI U COOCTBEHHbBIE
3HAYCHUS] MATPHUIIBIL.

4. O0beM yueOHO TUCUUIJIMHBI

. B 3auerHbIx B akanmem.
Bunsr yueOHOI paboTh

eIMHULIAX yacax
OO0uas Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 2 72
KonrakTHas pa0doTa — ayAUTOPHbIE 3aHATHS: 0,89 32
Jlexmuu (JIek) 0,44 16
[Tpaktnueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,11 39,8
KonTakTHas camocrosiTenbHas paboTa — —
CamMOoCTOSITEIbHOE U3YUYEHHUE Pa3/IeNIOB JUCIUILIMHBI 1,11 39,8
3auem: 0,006 0,2
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,006 0,2

Buja kontpoJs: 3auer

N B 3auetHsix | B actpoHOM.
Bunsl yueOHoi paboThI

eAMHUIIAX yacax
O01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY IJIAHY 2 54
KonTrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,89 24
Jlexum (JIek) 0,44 12
[TpakTnueckue 3austus (I13) 0,44 12
CamocrositeabHas padora (CP): 1,11 29,85
KonTakTHas camocrosiTenbHas paboTa — —
CamocTosiTeIbHOEC U3YUCHHUE Pa3/IeNIOB JUCIUILIMHbI 1,11 29,85
3auem: 0,006 0,15
KonTakTHas paboTa — MpOMEKYyTOUHASI ATTECTAIHS 0,006 0,15
Bunx koHTpOJIS: 3ader
° JIOKYMEHT ITOJIITCAH
HEKBAJIMOUITMPOBAHHOU

SJIEKTPOHHOM IO AITUCHIO
(O: Bnanenen: ®unatos Cepreit Hukonaesuu

H.o. npopekropa: City>x6a mpopexTopa 1o yaeOoHon
pabote
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