AHHOTAIIUM PadOUYMX MPOrPaAMM M CIUIINH
1 Jucuuniannbl 00513aTeJIbHON YacTH (0a30Basi 4acTh)

AHHOTanusa padoyeil NPOrpaMMspl JUCHHILIMHBI
«Hnocrpannsblii 13p1k» (b1.5.01)

1 Heap quCHMIVIMHBI — MPHOOpETeHHE 00yYaIOUIMMHUCS 00IIe, KOMMYHUKATUBHOW M
npodeccCuoHaNbHOM KOMIIETEHUUH, YpOBEHb KOTOPBIX Ha OTHENIbHBIX JTamax sS3bIKOBOU
MOJATOTOBKA  TIO3BOJIIET  WCMOJb30BaTh  HMHOCTPAHHBIM  S3BIK  MPAKTUYECKH KAk B
npodeCCHOHAIbHON  (ITPOM3BOJICTBEHHON W HAY4YHOM) JAESITCNIBHOCTH, TaK W I Lele
camMo00pazoBaHusI.

2 B pe3yabrare H3yYeHHMs JAUCUMIUIMHBI OO0OydYamouuiicis N0 MporpaMmme
0akajaBpHaTa qOJIKEH:

Obnadams CIeyOMUMA OOIIEKYIbTYPHBIMA KOMIICTCHITUSIMU

- CIIOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOW W MHCHbMEHHON (opMax Ha PYyCCKOM M
MHOCTPAaHHOM  sI3bIKaX JUIA pElIeHHs 3aJad  MEXKIMYHOCTHOTO U MEXKKYJIbTYPHOIO
B3aumoeiictBus (OK-5).

3namy:

- OCHOBHBIE  CIIOCOOBI COYETAEMOCTH JIGKCHYECKUX  €JUHHMIl M OCHOBHBIC
CJII0BOOOpAa30BaTeIbHbIE MOIETIH;

- pyCCKHE SKBUBAICHTHI OCHOBHBIX CIIOB M BBIPQXCHHI peud B IMpoLecce
MEXIJIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJCHCTBUS;

- OCHOBHBIE IPUEMBI U METOJIbI pe)epHUPOBAHUS M AHHOTHPOBAHUS JINTEPATYPHI,

- MACCUBHYIO M aKTHBHYIO JIEKCHKY, B TOM 4YHCI€ OOIICHAy4YHYIO U CHELHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO 11 pabOThl Ha/I TUTIOBBIMU TEKCTAMU;

- npueMsl paboThl C OPUTUHATILHON JIUTEPATYpPOl Ha HMHOCTPAHHOM SI3bIKE.

Ymemn:

- paboTaTh C OPUTHHAIBHOM JIUTEPATYPO HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTHU MEPENUCKy Ha H3y4aeMOM SI3bIKE C I[eJIbI0 MEKINYHOCTHOTO U MEXKKYJIbTYPHOTO
B3aUMOJCUCTBUS;

- BECTM pEYEBYI0 JCATENbHOCTh MNPUMEHUTEIBHO K cdepe ObITOBOM U
po(hecCHOHATEHOW KOMMYHHKAIUH.

Braoemn:

-MHOCTPAHHBIM $I3BIKOM Ha YPOBHE MEXKIUYHOCTHOTO W MEXKYJIBTYPHOTO OOIICHHUS,
HaBbIKAMH M YMEHHUSIMH PpEUYEBOM JEATEIbHOCTH TMPUMEHUTENBHO K cdepe OBITOBOM U
npodecCHOHAIbHON KOMMYHHKALIMU, OCHOBAMH ITyOJIMYHON peuH;

- OCHOBaMHU pedepupoBaHUS U AHHOTHUPOBAHUS JINTEPATYPHI HA U3y4YaeMOM HHOCTPAHHOM
SI3BIKE.

3 Kpartkoe cogep:xanue JTUCUMILIHHbI

Pa3nen 1. 'pamMaTnyeckne u JeKCHYeCKHE TPYAHOCTH H3Y4YaeMOro si3bIKA.

1.1 CopsokeHne W HW3MEHEHHE TJIarojia-CBS3KM B (OpMax HACTOSIIETO BpPEMCHH.
Bunospemennsie ¢popmbl riaaronos. O0pa3oBanue GpopM NpoCThIX, MPOJOKEHHBIX, TEPHEKTHBIX
U nepeKTHO-TIPOIOJKEHHBIX BpeMeH Iuiarojia. BompocuTenbHble MPEeanoKeHus: B pa3inuHbIX
BpeMmeHax. OOpa3oBaHUE OTPHUIATEIBHBIX (POPM TIIaroia B pa3inyHbIX BPEMEHAX.

1.3 O6pazoBanue MPOCTHIX, MPOAOIKEHHBIX, TEPHEKTHBIX BPEMEH TJIArOJIBHBIX (OPM U
ynorpebnenue ¢GopM CcTpaaaTebHOTO 3anora. BumoBpemeHnHbie popmbl riaarooB. O0pa3oBaHue
OPOCTBIX,  NPOAODKEHHBIX,  MEPPEKTHBIX U MEepPPEKTHO-NMPOJOHKEHHBIX  BPEMEH.
BormpocurenbHble TPeIOKEHUS B pa3IUYHbIX BpeMeHax. O0pa3oBaHue OTPUIATENbHBIX (HOpM
rJ1arojia B pa3M4YHbIX BpeMeHax.

1.4 Tpuyactus. Ilpuyactus Hacrosero u npouieamero spemenu. Ilepdexrusie popmbl
npuvacTrs. MecTo mpuvacTuii B MpeiIoKeHUn. AOCOMIOTHBIA MPUIACTHBIA 000POT.



1.5 Nuduautus. @opmel nHbuHUTHBA. [IpomomkeHHbId U Tep(EKTHBIA WHOUHUTHB.
Oynkuuu uHQUHUTHBA B mpemiokeHun. OOpazoBaHue U ynorpeOsieHne HH(PUHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOAJIEKAIIEE» U KCI0KHOE TOTIOTHEHHUEY.

1.6 Mopanbubie riaroisl. CTpykTypa mnpeanoxkeHus. [IpHHIMIBI cI0BOOOpa30BaHMUA.
Coxkpamenus (a06peBuarypsi). O603HaueHue natel [IpaBuiia 4TeHHS XUMUYECKHX DJIEMEHTOB,
o0o3HaueHN M (HOpMyJ HEOPraHWYECKUX COCOUHEHUH M ypaBHEHHH XUMHUYECKUX pPEaKIUil.
[TpaBuiia urenus eaunul u3mMepenus. [IpaBuia yTeHnss HAMMEHOBAaHUI OCHOBHBIX OPTaHUYECKHUX
COCIMHEHU.

Pa3pnen 2. Pa3zBuTHe HABBIKOB YTCHUSI TEMATHYECKHX TEKCTOB.

2.1 YreHue TEKCTOB MO TEMaM:

2.1.1. Beenenue B crieiiajibHOCTD

2.1.2. 1.1. Meunneneen

2.1.3. PXTY umenn /I.11. Menaeneena

2.1.4. Hayka 1 Hay4HbI€ METO/Ibl, HAy4HbIE CTaTbU

2.1.5. CoBpeMEHHbIE UH)KEHEPHBIE TEXHOJIOTUU:

2.1.5.1. OcHOBHBIE MPOLECCH XUMUUYECKUX POU3BOJICTB

2.1.5.2. IIpoGaemMbl XUMHUECKOU KHOCPHETUKHU

2.1.5.3. OxpaHa okpyXkarolieu cpenbl

2.1.5.4. PaunoHaibHOE UCIIOJIb30BaHUE MIPUPOIHBIX PECYPCOB

2.1.5.5. PannoHanbHOE MCIIONIB30BaHUE SHEPTETHUECKHUX PECYPCOB

2.1.5.6. MamuHbl 1 anmnaparbl XMMHUYECKUX MMPOU3BOJICTB

2.1.5.7. DHepro- u pecypcocOeperaromnye XuMUIeCKIe MPOU3BOICTBA

2.1.5.8. Ananutndeckas XuMus U (PU3NKO-XUMUIECKHUE METObI aHATTN3a

2.1.5.9. Ilpoueccel 1 annapaTbl XUMUYECKON TEXHOJIOTUU

2.1.5.10. CucteMsbl yripaBieHUs XUMHUKO-TEXHOJIOTUUYECKIUMU TTPOIIECCAMU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xummueckas naboparopusi. TexHuka 6e3onacHocTH B jaboparopuu. M3mepenus B
XHUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus @apManeBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenast xumusi. [IpobeMbl SKOJIOTHH.

2.2 IlonsTue o Bunax ureHus. [I[pocMoTpoBoe uTeHNE Ha MpUMepax TEKCTOB 0 XuMuu, J1.1.
Mengeneee, PXTY um, JI.. Menaeneena.

AKTHUBHU3a1Us JIEKCUKU IIPOUYUTAHHBIX TEKCTOB.

2.3 H3yuaroree 4YTeHHWE HAyYHBIX W HAYYHO-TIOMYJISPHBIX TEKCTOB 1O BBIOpaHHOMN
CHEIMAJIBHOCTH Ha npuMmepe TekcToB: «Hayka u  HayuHple METOABD», «XUMHUYECKOE
npennpuste», «CoBpeMeHHble HWH)XEHEpPHbIE TEXHOJOTUN», «XuMudeckas jgaboparopus.
TexHuka 0e30MacHOCTH B Jiaboparopuu. M3mepeHUs B XMMHUYECKOH JabopaTopun», «XUMHS
Oynyuero. CoBpeMeHHbIE TEHACHLUN Pa3BUTHS HayKn», «buorexnonorus. dapmaieBTuuecKue
IPOM3BOJICTBAY, «3eeHas XuMus. [IpoGiieMbl HKOTOTHI.

Jlexcuyeckue  OCOOCHHOCTHM  TEKCTOB  HAYYHO-TEXHUYECKOM  HampaBiICHHOCTH.
TepMHHOJIOTHsI HAyYHO-TEXHUYECKON JIUTEPATYPhl HA U3y4YaeMOM SI3BIKE.

Paznen 3. IlpakTuka ycTHOM peun

3.1 IlpakTyka yCTHOW peuu IO TeMaMm:

3.1.1. «I'oBopum o cebe, o cBoel Oymytieit mpodeccun»,

3.1.2. «Moii yHuBEpCHUTET»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHosoruueckas peyb Mo TeMe «o cede u o Oynymeil nmpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM peyH.



3.3 PedeBoifl OTHUKET TOBCEAHEBHOTO OOMICHUS (3HAKOMCTBO, TMpEICTaBJICHUE,
YCTAHOBJICHHE M TOJIep)KaHUEe KOHTAKTa, 3alpoc U cooOIleHue MHpopManuu, modykaeHue K
JIEHCTBUIO, BBIPAXKEHUE TTPOCHOBI, COTIIACHS).

OcoOeHHOCTH IUATOTMYECKON pedr MO MPOiIEHHBIM TEMaM.

Pa3zgen 4. OcodeHHOCTH A3LIKA CIIENMAJTLHOCTH

I'pammaTHUECKHE TPYJHOCTH S3bIKA CIELUAIBHOCTH:

4.1. I'paMMaTH4eCcKHe U JIEKCHYECKHUE TPYJHOCTH A3bIKA CIIEIUATBHOCTH:

Paznuunble BapuaHTHI epeBOAa MPpUYACTUH HA PYyCCKHM s3bIK. [IpruuacTHbIe 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKHUH A3BIK.

4.2. CocnararenpHoe HakiIoHEHHE. POPMBI COCIAraTeIbHOIO HAKJIOHEHUS B U3y4acMOM
A3plke. MoJanbHble TIJaroyibl U HX HCIOJIB30BAHME B IPEUIOKCHHUSAX B COCIAraTeabHOM
HAaKJIOHEHUU. THIIBI yCIOBHBIX IIPEMIOKECHUN. BapuaHTbl mepeBoja NPENIOKEHUM B
COCIIaraTeJIbHOM HAKJIOHEHUM W YCJIOBHBIX INpemnokeHui. [Iopsanok ciIoB B NpEIIOKECHHH.
OMpaTHueCKue KOHCTPYKITUH.

4.3. V3yuyeHue mnpaBuJ IHEpeBOja pa3IM4YHbIX (opM HMHOUHUTHBA U HMH(UHUTHBHBIX
000pOTOB HA PYCCKHI A3BIK.

4.4 N3zyyaroliiee 4YT€HUE TEKCTOB MO TEMATHUKE:

1) «JlaGopaTopus»

2) «I3mMepeHnst B XUMHUYECKOM J1ab0paToOpum».

CtunucTrueckue OCOOCHHOCTH — CHELUANbHOM  HAyYHO-TEXHHUYECKOW JIMTEPaTyphl.
Opranuszanus paboThl €O cHenuanbHbIMU cioBapsMu. Ilonatue o pedepupoBaHuu u
AHHOTHPOBAHUU TEKCTOB IO CrennanbHOCTU. [Torck HOBOM nH(pOpMaIK pu paboTe C TEKCTaMu
U3 TIEPHOJUYECKUX W3MaHUK W MoOHorpaduid, WHCTPYKIUH, MPOCIEKTOB W CIPABOYHOU
JUTEPATYyphl 110 pacCMaTPUBAEMOM TEMaTHUKE.

OO611ee KOTMYECTBO pa3aeiioB — 4.

4 O0beM yueOHO# JUCUUIIJIMHBI

Bunast yueOHOI paboThI B 3auetHpix | B akanewm.
€MHULIAX qacax
OO0masi Tpy10eMKOCTh IMCIHUIJIHHBI 10 Y4e0HOMY IJIaAHY 8,0 288
KonTaktHas patdora (KP): 2,23 80,6
Jlexmum (JIek) - -
[Tpaktuueckue 3anastus (I13) 2,22 80
CamocrositesibHas padora (CP): 4,77 171,8
CamocrosiTenbHasl U3yYeHUe pa3ieioB IUCIUILIAHbI 4,77 171,8
Bua xoHTpoOJsi: 3aUeT/IK3aMeH 1,0 3ayver,
IK3aMeH
(35,6)
B ToM ymcJie mo ceMecTpam:
1 cemecTp
O011as TPY10€eMKOCTh B ceMecTpe 4,0 144
KonrtaktHas patdora (KP): 1,33 48,2
Jlexmum (JIek) -
[Tpaktuueckue 3anastus (I13) 1,33 48
CamocrositesibHas padora (CP): 2,67 95,8
CamocrosiTenbHas U3y4eHHe pa3ieioB TUCIUILIAHBI 2,67 95,8
Bupa xouTpoJsi: 3a4er / 3k3aMeH S




2 cemecTp
Bunast yueOHOI paboThI B 3auernbix | B akagem.
€AMHULIAX yacax
OO0uiasi TPy10eMKOCTh B ceMecTpe 4,0 144
KonTtakTHasi pa6ora: 0,90 32,4
Jlexnuu (JIek) -
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositesibHas padora (CP): 2,11 76
CamocTosiTenbHasi U3y4eHUE pa3/ieloB JUCIUILINHEI 2,11 76
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 IK3AMEH
(35,6)
Bunapr yaeGHO# paboThI B 3auetHrix | B actpoHOM.
eMHUIIAX gacax
OO6masi TPyA0eMKOCTh THUCIHILJIMHBI M0 YYeOHOMY IJIAHY 8,0 216
KounraktHas pa6ora (KP): 2,23 60,45
Jlexuuu (JIek) - -
[Tpaktrueckue 3anstus (113) 2,22 60
CamocrositesnbHas padora (CP): 4,77 128,85
CamocrosiTenbHas U3y4eHre pa3ieioB TUCIUILIAHBI 4,77 128,85
Bua koHTpoOJs: 3aueT/IK3aMeH 1,0 3a4eT,
IK3aMeH
(26,7)
B ToM umcIie o cemecTpam:
1 cemecTp
OO0u1as TPy10€eMKOCTh B ceMecTpe 4,0 144
KontaktHasi pa6ora (KP): 1,33 36,15
Jlexnuu (JIek) -
[Tpaktrueckue 3anstus (113) 1,33 36
CamocrositesasHas padora (CP): 2,67 71,85
CamocTosiTenbHasi U3y4YeHUE pa3/ieloB JUCIUILINHEI 2,67 71,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3auer
2 cemecTp
O011as TPY10€eMKOCTh B ceMecTpe 4,0 144
KonrtaktHas patdora (KP): 0,89 24,3
Jlexmum (JIek) -
[Tpaktuueckue 3anastus (I13) 0,89 24
CamocrositesasHas padora (CP): 2,11 o/
CamocrosiTenbHas U3y4eHHe pa3ieoB TUCIUILIAHBI 2,11 57
Buja koHTpoJIsi: 3a4eT / IK3aMeH IK3aMeH
(26,7)
AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«D@unocopus» (b1.5.02)
1 Heap qucHUMIMHBI — cPOPMHUPOBATH Y CTYACHTOB KOMIUIEKCHOE MPECTABICHUE O

ponu u mecte ¢uiaocodpun B CUCTEME T'yMaHUTApHBIX, COLIMAIBHBIX M €CTECTBEHHBIX HAayK,

MO3HAKOMHUTh HUX C OCHOBaMH (puiocodckoro 3HaHHS,
TEOPETHYECKHUX U MPAKTHIECKUX 3a7ad.

2 B pe3yabtrare H3YyYeHHSA IHCHHUILIMHBI
0akaJlaBpuaTa J0JIKeH:

o0yuawuuiics

mo

H€O6XO,Z[I/IMBIMI/I AJid  pCUICHUA

nporpamme



Obnadams cnenyromumu o0mekyabTypaHbiME (OK) KoMneTeHITusAMMA:

- CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI (PUI0CO(CKUX 3HAHUHN 111 POPMHUPOBAHUS
MHUpOBO33peHdeckoi mosuiuu (OK-1);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI IPABOBBIX 3HAHUH B pa3IMUHBIX chepax
xusuenestensaoctu (OK-4).

3namey:

- OCHOBHOE cOZiep»aHHe IIaBHbIX (HIOCO(CKUX IIKOJ U HAaNpaBiIeHUH, IpeacTaBuTeNel
3THX IIKOJ, CBSI3b U pa3indue ux GuiIocoCKux uueH, CBsi3b HCTOPUKO-(QUIOCO(CKUX KOHIICTIITUHA
C COBpEMEHHBIMHU MTpOoOIeMaMu UHAUBUAYAIbHON U 00IIECTBEHHOM KU3HU.

Ymemy:

- TOHMMAaTh M aHAIM3UPOBATh MUPOBO33PEHUYECKHE, COI[MANIbHbIE U MUHIUBUIYaJIbHbIC
poOJIeMbl COBPEMEHHON KM3HM; TPAaMOTHO BECTH IUCKYCCUIO, apIyMEHTHPOBAHHO OTCTaUBaTh
CBOIO TO3MIIMIO TI0 3HAYMMBIM (PriIoCOPCKUM MpobdieMaM COBPEMEHHOH >KM3HU, OMHUPAsICh HA
HapabOTaHHBIN B UCTOpUH (hrocodun MaTepualt; MPUMEHSATh OJTy4YeHHbIE PHI0COPCKUE 3HAHHS
K pelIeHuIo MpodecCHoHaNbHBIX 3a/1ad.

Braoemy:

- MpejacTaBiIeHUsIMH 0 punocodrn Kak HayKe U CUCTEME LIEHHOCTEH, ee MECTe B CCTEME
TYMaHUTApPHOTO 3HAHUS; OCHOBaMH (PMIOCO(CKOTO MBIIUICHHS; KaTErOpUAIbHBIM anmapaTroM
M3y4aeMOM JUCUHUIUIMHBI, PUIOCOPCKUMU METOJaMH aHalu3a Pa3InYHbIX MPoOIeM, HaBbIKAMU
¢miocopckoil  KyabTypbl  Ais  BBIpaOOTKM  CHCTEMHOTO, IIEJIOCTHOIO  B3IJIsla  Ha
NEHCTBUTENBHOCTh U MECTO XUMHH U XMMHUECKON TEXHOJIOTHUH B IIEJIOCTHON KapTHHE MHUpA.

3 Kpartkoe conep:kanue JMCIHUIIIHHBI:

1.Actopusi punocodpun

Beenenne. ®unocodus, ee mpoucxokaeHNE U Pojb B 0OIIECTBE.

Paznen 1. OcHoBHbIe (uiiocodcKkue MKOJbI

Antnunas  ¢wiocopus  (mocoxparuku, copuctsel, Coxpar, [emoxput, Ilnaron,
ApHUCTOTENb, ITUHUCTHICCKU-PUMCKas (ustocodusi). OCHOBHBIE MPOOJIEMbI  CPEIHEBEKOBOM
¢mrocopun u smnoxu Bospoxaenus. Punocoduss Hosoro spemenu (XVII - XVIII Bs.)
Uneonorus [Ipoceemenus. Hemenkas kimaccuueckas ¢unocodus. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBI MapKcuCTCKON puiiocoduu. OCHOBHBIE HAIIPaBICHHUS] COBPEMEHHOM (PHIIOCOPHH.

2. ®unocodusi: OCHOBHBIE pa3iebl

Pa3nen 2. ®unocopckue KOHIENIUU OBITHS U TIO3HAHUSA

[Ipobnema ObiTHs B uctopuu ¢uiocobun. [loHATHS MaTepUATBLHOTO W HACATBHOTO.
OcHoBHBIE (uinocockre HampaBiICHUS: MaTepHaTu3M W uaeanu3M. [IpuHIMN TI006aMBEHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHOW KapTUHE MHUpA.

Konnenuu npocTpancTBa U BpeMEHH B UCTOPHH (PUIIOCO(DUU U HAYKH.

[Ipoucxoxnaenue co3nanus. Ponb Tpyza B IpOUCXOXKAECHUH CO3HaHUs. Mneannctuyeckue
U MaTepUANUCTHYECKue KoHUenmuu co3Hanuss. Cosznanme u  Mmo3r. CosHaTenpHOE H
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

KoHnenuuu rHOCEONOTMH B HUCTOPUH  (PHIOCO(PHH: CEHCYaIM3M, PpallMOHAIN3M,
CKEITUIM3M, arHOCTUIM3M, KOHIIETIIHS BPOXKICHHBIX UeH, anpruopu3M. J(HaaeKkTuka mo3HaHus:
YyBCTBEHHOE U paloHagbHOE. OCHOBHbIE TEOPHH UCTHHBI.

Pasnen 3. [IpodJiembl yesioBeka B pustocopun

UYenosek kak npeamet dunocodckoro ananusa B ucropun uinocoduu. [Ipoucxoxaenne
YyelloBeKa: MPUPOJHBIE W COLMAIbHBIE YCIOBUSA aHTpOMNoOcolroreHe3a. buonoruueckoe u
coLMalbHOE B YeJoBeke. HIMBUA, MHANBUIYAIbHOCTD, JINYHOCTb.

CwmpIcn KM3HU W TIpeIHa3HAdYeHUE 4denoBeka. JKu3Hb, cMepTh, OeccMmepTue. J[BrmkeHue
HEHACWINSA, €ro poib B coBpeMeHHoW xu3HH. llenm wu nenHoctu. CBoOoga BoOJMM U
OTBETCTBEHHOCTH JIMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKHUE IEHHOCTH.

Pasnen 4. dunocopus ncropun u odmecTsa

UeioBEK B CUCTEME COLIMATIBHBIX CBA3€H. JIMUHOCTE M Macchl, CBOOOAA M HEOOXOIUMOCTb.
Qunocodpust ucropuu: (opManoHHAs W UUBWIM3ALMOHHAS KOHIIETIIUU HCTOPHYECKOTO



paszButus. IIporpeccucrtckue M HIMUKIWYECKHME MOJAETH pPa3BUTHUSA. [7o0anbHble TPOOIIEMBI
coBpeMeHHOCTU. KoHIenmus ycToiunBOro pa3BUTHS U ClieHApUU OyIyIero.

O6mectBo u ero cTpykrypa. CoruanbHasi, MOIUTHIECKas U AyXOBHas cepbl 0011IecTBa.
Konnenuuu rocynapctsa B ucropuu ¢puiocopckoit Mpicin. I'paskganckoe 00IIECTBO U TPaBOBOE
roCyaapcTBO.

Paznen 5. ®dunocopckue npodaeMbl XMMHU U XUHMUYECKOH TeXHOJIOTHH

Hayunoe u BHenayuHoe 3HaHue. CTpyKTypa Hay4HOI'O 3HAHUS, €r0 METOAbl U (OPMBI.
Hayunble peBomoninu ¥ CMEHA THUIIOB pallMOHAILHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKa
HAyKU ¥ OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHOImIEHUS HaykM W TeXHUKHU. CouualbHbIe TOCJIEACTBUS HAay4HO-
TEXHUUYECKOTO Iporpecca. DTUYECKUE U SKOJIOTHYECKHE UMIIEPATUBbI Pa3BUTHS HAYKH U TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpobOiieMa XUMHUH KaK HAyKd U
npou3BoacTBa. llemn w  3amaum  xumudeckor — TexHosormu. Crenuduka  XUMHUKO-
TEXHOJIOTUYECKOT0 3HaHUSA: (yHIAMEHTAIBHOE U MPUKIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.

OO611ee KOJIMUECTBO PA3LNoB 5.

4 O0beM yueOHOH TUCHUILINHBI

Bunel yueOHoit paboThI B 3auerHbIX B akanem.
eIMHHIIAX Jacax
OO01asi TPY/10eMKOCTh IHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 5,0 180
KonraktHas pa6ora (KP): 1,33 48,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,44 16
Camocrositesbnas pa6ora (CP) 2,67 96
M1 KOHTPOJIsI: 3a4eT/IK3aMeH 1,0 sk3amen (35,6)
Bunast yueOHOI paboThI B 3auernbix | B actpoHoMm.
eIMHUIIAX Jacax
O01asi TPY/10eMKOCTh IHCHHUILIMHBI 110 Y4e0OHOMY IJIAHY 5,0 135
KontaktHas pa6ora (KP): 1,33 36,3
Jlexmum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP) 2,67 72
Bua koHTpoJIsi: 3aueT/3K3aMeH IK3aMeH (26,7)

AHHOTAIUsA padoyeil MPOrpaMmMbl TUCUHUIIIMHBI
«HUctopusn» (b1.5.03)

1. Heab aucuMmuidHbl — GOPMUPOBAHUE Yy CTYJEHTOB IIEJIOCTHOTO MPEICTaBICHUS 00
UCTOpHUYECKOM mpouuioM Poccuu, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM IpoIiecce.

2. B pe3yabrare H3y4YeHUS AUCHMILUIMHBI OO0yYAWOIIMHCH MO MpoOrpamMmme
O0akaJiaBpHAaTAa J0JI/KEH:

Obnadams CIEIYIOMUMA 00WeKYIbMYPHbIMU KOMIICTCHITUSIMU

- CIIOCOOHOCTH aHATM3UPOBATH OCHOBHBIE ATAIBI U 3aKOHOMEPHOCTH UCTOPUIECKOTO
pa3BuTHS 00MIeCTBa A1 GOPMHUPOBaHUS TpaskaaHckoi mosuiuu (OK-2);

- CIIOCOOHOCTH paboTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCHPHHUMATH COIHMANILHEIC,
STHHYECKHUE, KOH(PECCHOHATBHBIC U KyJIbTypHBIC pasianyus (OK-6).

3namu:

- OCHOBHBIE HaINpaBJICHUsI, TPOOIEMBI U METO/IbI HCTOPUUECKON HAYKH;

- OCHOBHBIC ATaIbI U KITFOUYEBBIE COOBITHS UCTOpUH Poccun 1 Mupa; 0COOEHHOCTH Pa3BUTHS
POCCHICKOTO TOCYIapCTBA, BBIIAIOIINXCS JIeATeNIel OTEUeCTBEHHOM W BCEOOIIEH UCTOPHUH.

Ymemns:



- COOTHOCHTH OOINWE HWCTOPUYECKHE IMPOLECChl W OTHCIbHBIC (DaKThI; BBISIBIATH
CYIIECTBEHHBIC YEPThl HMCTOPHYECKHUX MPOIECCOB, SIBIEHUH W COOBITHIL, aHATU3UPOBATH
COIMAJILHO-3HAYUMBIC TTPOOIICMEI;

- (opmynupoBaTh M apryMEHTHPOBAHO OTCTaMBATh COOCTBEHHYIO TO3UIMIO TIO
Pa3IUYHBIM MPOOJIEeMaM HCTOPHH.

Brnaoemy:

- TIPEICTaBJICHUIMH 00 HCTOPUHU KaK HayKe, €€ MeCTe B CHCTeME T'YMaHUTapPHOTO 3HAHUS;

- IPEICTaBICHUSMHU 00 OCHOBHBIX 3Talax B HCTOPUU YEIIOBEUYECTBA U MX XPOHOJIOTHUH;

- KaTeropuaibHO-TIOHATUMHBIM aIapaToOM U3y4aeMOU JUCHUILINHBI;

- HABBIKAMU aHAJIN3a HCTOPUYECKUX NCTOYHUKOB.

3 KpaTkoe coaep:kaHue JUCHUNINHBI.

Paznen 1. MHMcropus kak Hayka. OCO0€HHOCTH CTAHOBJIEHHS TOCYAapPCTBEHHOCTH B
Poccuu.

Hcropust B cUCTEME COLUMAIbHO-TYMAaHUTapHbIX HayK. OCHOBBI METOAOJOTHH
ucropuyeckoit Hayku. OcoOEHHOCTH CTaHOBJICHHUSI TOCYAapCTBEHHOCTH B Poccun.

Mecto ucropun B cucreme Hayk. [IpenMer uctopuueckod Hayku. Ponb Teopuu B
no3HaHuu mnpouwioro. CymHocTs, (GopMbl, QYHKIMM HCTOPUYECKOTO 3HAHHS. VICTOUYHMKH 1O
OTEUECTBEHHOM HCTOpuH, uX Kiaccudukamusa. Hcropuss Poccum — HeoThemiemass 4acTh
BCEMHUPHOU UCTOPUU; 00IIee U 0COOEHHOE B HICTOPUUYECKOM Pa3BUTHH.

Hauano poccuiickoii rocymapctBeHHOCTH. KueBckas Pych. OTHOKyIbTYypHBIE U
COLIMAJIbHO-TIOJIMTUYECKHUE NPOLECCHI CTAHOBJICHUS! POCCUMCKON rOCY1apCTBEHHOCTH. [IpuHsaTue
XPHUCTHAHCTBA.

Pycckue 3emnn B XII — nauane XVI BB. OOpa3zoBanue Poccuiickoro rocymapcraa, ero
ucropuyeckoe 3HaueHue. Poccus B cepenune XVI — XVII BB.

Pasnea 2. Pocceniickast umnepusi B XVII1- nagane XX B.

Poccutickoe rocynapcteo B X VIII Beke — Beke MoaepHU3aUK U TTpocBetieHus. Pedopmbl
Iletpa | xak mepBast mHOMNbBITKa MOAEpPHHM3AIMU CTpaHbl, €€ ocobeHHocTH. DopmMupoBaHHe
Poccuiickoit umnepun. OCHOBHBIE HAmNpaBJEHUsS] «EBPOMEU3AIMW» CTPAHbl. DBOJIOLIMS
COLMAJIBHOM CTPYKTYpHI o01ecTBa. JlanpHelee pacmupenue rpanul Poccuiickoil uMmnepu.

Poccus B XIX cronerun. Ilpomsinuiennsiii nepeBopoT B EBpone u Poccun: obmee u
ocobenHoe. Baxneiinme ycnoBus nepexoaa Poccun k nHAyCTpUaIbHOMY OOIIECTBY — pellICHHE
KPECThSIHCKOTO BOIPOCA U OTPaHUYEHHUE cCaMOeprKaBUsl. [[TUTEbHOCTD, HEMOCIEA0BATEIBHOCTD,
UKIMYHOCTh Tpolecca OypikyazHoro pedopmupoBanusi. Poiab cyObekTuBHOro (hakropa B
npeononieanu orctaBanus. Pepopmer XIX Beka, nx 3HaueHue. OOmecTBeHHbIC IBIKEHHS B XX
BEKE.

Poccus B mauane XX Beka (1900 — 1917rr.). OCOOEHHOCTH COIMAITBHO-9KOHOMUYECKOTO
pa3Butus Poccun B Hauane XX Beka. OObeKTUBHAS TOTPEOHOCTD UHTYCTPHATIBLHOM
MoaepHuzanuu Poccun. CooTHoOIIeHHE MOoJIUTHYECKUX cuil B Poccuu B Hayaiie XX Beka.
Hapacranue kpusuca camozep:xasus. IlepBas poccuiickas peBomonus. O6pa3oBaHue
MOJIUTUYECKUX apTui. ['ocynapcTBeHHas qyMa Hadaiia XX BeKa Kak IMEePBBIM OMBIT
poccuiickoro napiameHTapusma. CTonpImuHCKas arpapHas pedopma. [lepas MupoBast BoiiHa U
yuactue B Hell Poccun. deBpanbcekas peBomtorusa 1917r. u kopeHHbIe U3MEHEHUS B
MOJIUTUYECKOU )KU3HU CTPAHBI.

Paznen 3. Ot coBeTcKOro rocyaapcraa k coppemennoi Poccumn.

®opmupoBaHUe U CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobdena
OkTs0pbCcKOTO BOOpY>KeHHOTO BoccTanus B [letporpane. 11 Beepocceuniickuii cbe3q COBETOB U €r0
peuieHns. DKOHOMHMYECKass M COIMalbHAs TOJHUTHUKA OOJBIIEBHKOB. | 'pakgaHCKas BOWHA M
nHocTpanHas wuHTepBeHIUsA. Cyapba u 3Hauenne HOIla. YTBepkneHue omHOMAPTHITHON
nonutuieckor cucremel. O6pazoBanue CCCP. [Tonmutnyeckas 6oprda B mapTUH U TOCYIAPCTBE.
CCCP B roap! nepBbIx matmieTok (koHer 20-x rr. — 30-¢ rT.). @opMHUpOBaHHE PEKUMa JTUIHOU
Bnactu CranuHa YU KOMaHIHO-aJMHUHHUCTPATUBHOM CHUCTEMBI YMPABICHUS TOCYIapCTBOM.
Buemnsis nomutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBoi u Benmukoit OTedecTBeHHOM



BOlHE. MI3MeHEeHNE COOTHOIIEHHUS CUJI B MUPE MOCII€ BTOPO MUPOBOM BOMHBI. Hauamno «xomomaHoit
BOiHBI». TpynHocTu nocneBoeHHoro pa3sutus CCCP. VkecToueHre NOIUTUUECKOTO PEKUMA U
UJE0JI0rN4ecKoro KOHTpoJis. [lonmbITKM OOHOBIEHHS «TOCYAApCTBEHHOTO CcOLMalu3Ma». XX
cee3n KIICC wu ocyxnenue kynbTa nudHoctd CranmnHa. «OTTenensy B JYyXOBHOHM cdepe.
DxoHOMHYEcKHEe pedopMbl cepenrnHbl 60-xX T0/I0B, MPUYMNHBI X He3aBepiIeHHoCcTH. Hapacranue
KPU3HCHBIX SIBIICHUI B coBeTCKOM o01ectBe B 70-¢ — cepeaune 80-x rogoB. BHemHss monmuTruka
CCCP B konrie 60-x Hagane 80-X IT.: OT pa3psaKHd K 000CTPEHHUIO MEKIyHAPOIHOM OOCTAaHOBKH.
«IIepecTpoiika»: CyIIHOCTb, ILI€JIM, 3aJadd, OCHOBHBIE ATambl, pe3yibrarbl. Pacmang CCCP.
O6pazoanue CHI'.

CraHoBJIeHHE HOBOW pPOCCHICKON TocymapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems).
JIuGepanbHast KOHIEMIINS POCCUUCKHUX pedopM: mepexo1 K ppIHKY, (OpMUPOBAHUE TPAKIAHCKOTO
oOmiecTBa u mpaBoBoro rocyaapcersa. «lllokoBas Tepamus» 3KOHOMUYECKHX pedopM B Havase 90-
x rtonoB. Koncturyuust Poccuiickoit ®enepanuu 1993r. MexHalMoHaNbHBIE OTHOIICHUS.
[Monutnyeckue nmapTuu u OOIIECTBEHHBIEC ABMKEeHUS Poccuu Ha coBpeMeHHOM dtane. Poccus Ha
nyTH MojiepHu3anuu. Poccus B cicteMe MUPOBOI S5KOHOMUKU U MEXKTyHAPOIHBIX CBS3EH.

OO11ee KOJIMYECTBO pa3iesioB — 3.

4 O0beM y4eOHOH JUCHHIIMHBI

Busel yueOHoit paboThI B 3auerHbIX B akanewm.
eIMHUIIAX qacax
OO0u1as TPyA0€eMKOCTb TUCHUIIUHBI 110 Y4eOHOMY 4,0 144
IUIAHY
KontaktHasi pa6ora (KP): 1,33 48,4
Jlexrum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
CamocTosiTeIbHOE U3YUEHUE NUCIIUILIUHBI 1,67 60
Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(35,6)
Bunpl yue6HO# paboThI B 3auetHBIX B
€IMHUIIAX ACTPOHOM.
Jacax
O01mast Tpy10eMKOCTh THCHHUIIJIMHBI 10 Y4eOHOMY 4,0 108
MJIaHY
Konrtakthas patdora (KP): 1,33 36,3
Jlexmum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,44 12
CamocrositeasHas padora (CP): 1,67 45
CaMoCTOsTeIbHOE N3YICHUE TUCIIUTLINHBI 1,67 45
Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTANUA padoyeil MPOrpaMmMbl JUCUMILIHHBI
«@u3nueckas KyJabTypa u cniopt (b1.5.04)
Ounas popma o0OyueHust
1 Heap aucuumiauHbl — (HOPMUPOBAHHE MHPOBO33PEHUS W KYJIbTYPhl JIMYHOCTH,
IpaXTaHCKOW TIO3HUIINU, HPABCTBEHHBIX KAYECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIIHHOCTH
B TPUHATHH PEIICHHI, CIOCOOHOCTH  WCIOJB30BaTh pa3sHOOOpasHble (GopMbl (pu3UUecKOn
KYJIBTYPBI, CITOPTa U TypU3Ma JUIsi COXPAHCHUS M YKPETUICHHUS CBOETO 370POBbS M 3JI0POBbSI CBOUX
OJIM3KUX B MOBCEAHEBHOMN KU3HU M MPOPECCHOHATLHOM IeATEeIHHOCTH.



2 B pe3yabrare H3y4YeHHMs JAUCUMIUIMHBLI O00y4Yalouuiics N0 MporpamMme
0akajaBpHaTa JOJIKEH:

Obnadams cnenyromumu o0mekyabTypHbiME (OK) KoMneTeHITusAMMU:

—  CIIOCOOHOCTB K CaMOOpraHu3aliuu u camoobpasosanwuio (OK-7);

—  CIIOCOOHOCTh UCIMOJB30BaTh METOABl U CPelICcTBA (U3UYECKOM KYyIbTYpBI JUIS
obecrieueH st OJTHOIIEHHO!N CONMaIbHOM 1 ipodeccroHanbHOM AestenpHocTH (OK-8).

3Hamy:

—  HAYYHO-TIPAKTHUYECKHE OCHOBHI (PU3NYECKOU KYJIBTYPHI U CIIOPTA;

—  COLMAaJIbHO-OMOIOTHYECKUE OCHOBBI (PU3HUECKON KYJIBTYPHI U CIIOPTA;

—  BIHSIHHE O3JOPOBHUTEIBHBIX CHCTEM (DU3MYECKOTO BOCIHTAHUS Ha YKpEIUICHHE
3I0pOBBS, TPOPUIAKTHKY MPO(ecCHOHATBHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

— CcrmocoObl  KOHTPOJS ©  ONEHKH (u3nyueckoro pa3BuTHI ©  (pU3nyecKon
MOATOTOBJIIEHHOCTH;

— TpaBWia U CIOCOOBI MNIAHUPOBAHUS WHAUBHUIYAIbHBIX 3aHATUI Pa3IUYHON LIETIeBOM
HaIpaBJICHHOCTH;

—  HucTOpHio (PU3MUYECKON KyJNbTypbl W CHOpPTa, UMETh MPEACTABICHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEHM CTpaHbl, HO U MHPOBOTO YPOBHS; Ba)KHEillne
JIOCTH>KEHUS B 00J1aCTH CIIOPTa;

— cnopruBHble Tpaguuuu MXTU-PXTY um. J[.1. MenaeneeBa, HOMHUTh O IOABUTAX
CIIOPTCMEHOB B ToJibl Benukoii oreuecTtBeHHOM BOWHBI 1941-1945 rr.

Ymemy:

—  CaMOCTOATENIbHO 3aHUMATHCS (PU3UUECKON KyJIbTYpOU U CIIOPTOM;

—  OCYIIECTBIATH CAaMOKOHTPOJIb 3a COCTOSHHEM CBOETO OpraHu3Ma U CcoOIoJaTh
IIpaBHJIa TUTUEHBI U TEXHUKU O€30MacHOCTH;

—  OCYILECTBJISATh TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTUBHBIX (QopMax 3aHsITHIA
¢u3nUecKoil KyJabTypoil U CIOPTOM.

Braoemy:

— CpeACTBaMH M METOJAMU YKPEIUICHHS] WHAMBHUIYaIbHOTO 3J0POBbs, (PU3NYECKOTO
CaMOCOBEPILECHCTBOBAHMUS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOM  IMOATOTOBICHHOCTH, HEOOXOIUMBIM IS
KaueCTBEHHOT'O YCBOCHHUS MPOPECCHOHANTBHBIX YMEHUI M HABBIKOB B ITpoliecce 0O0yUeHUs B BY3e,
JUIsi o0OecrieueHusl TOJTHOLCHHONW COIMAJIbHOW W TPO(ECCHOHATBHON ACSITEIBPHOCTH TOCIE
OKOHYAHUS yU4eOHOTO 3aBE/ICHUSI.

3 Kpartkoe coaep:xanue JUCUMILIIMHBI

Pazaenbl IUCHMIVIMHBI U BUbI 3AHATHH

Ne HaszBanue paznena Bcero, Yacos
n/a aKajp. Jlex MII3 | IIIIPIT KP
yacax
1. | Pazgen 1. Ilpenmer «Puznueckas 18 2 6 9 1
KyJbTypa u ciopt». Mctopuss ®KuC
2. | Pazgen 2. OcHOBBI 310pOBOro 00pasa 18 2 6 9 1
xu3HK (30XK)
3. | Pa3nmen 3. buonornueckre OCHOBBI 18 2 6 9 1
(bU3HYECKOI KYJIBTYpPhI H CIIOPTa
4. | Paznen 4. IlpodeccnonanbHo- 18 2 6 9 1
npuKiIaaHas Gu3ndeckas KyabTypa ’
CHOPT
Bcero uacosn 72 8 24 36 4




Ne HaszBanue pasznena Bcero, Yacos

n/m acTp. Jlex MII3 | III®IT| KP
yacax
1. Pazgen 1. [lpenmer «Puznueckas 13,5 1,5 45 6,75 0,75
KyabTypa u cnopt». Mctopus ®KuC
2. Pazgen 2. OcHOBBI 310POBOTO 13,5 1,5 45 6,75 0,75
obpa3za xu3au (30K)

3. Pasnen 3. buosornueckre 0CHOBEI 13,5 1,5 45 6,75 0,75
(bu3M4YeCKOil KYJIbTYpPBI U CIIOPTA

4, Paznen 4. IlpodeccnonansHo- 13,5 1,5 45 6,75 0,75
NpUKIIaaHas GU3NIecKas KyJIbTypa
U CIIOPT
Bcero uacos 54 6 18 27 3

Ka:knplii pa3aes nporpaMmMbl MMeeT CTPYKTYPY:

- JIEKIMU WM TEOPETUUECKUM pa3aen;

- MPAKTHYECKUH pa3/iell, COCTOMT U3: METOIUKO-TIpakTuueckux 3ansatuil (MI13) u yueOHo-
TPEHUPOBOYHBIX 3aHATUH (TpodheccuoHaTbLHO-TIPUKIIaIHAs Pu3znueckas noaroroska, [IT1DIT);

- KOHTpoJabHBIN pazzaen (KP).

Teopernueckuii pazgen Gopmupyer cucTeMy HayYHO-NIPAKTUYECKUX U CIEHUATbHBIX
3HaHUH, HEOOXOAMMBIX IS TIOHUMaHMA MPUPOJHBIX U  COLMAIBHBIX  IPOIIECCOB
GbyHKIIMOHUPOBaHUS (PU3NUECKON KYJIbTYpbl OOIIECTBA M JIMYHOCTH, YMEHHUS MX aJalTUBHOTO
TBOPYECKOTO  HCIIOJIb30BAaHHUS  JUISI  JIMYHOCTHOIO ¥ NMPO(eCCHOHANBHOTO  pa3BUTHS,
CaMOCOBEPILEHCTBOBAHUS, OPraHU3allK 3J0POBOr0 00pa3a KU3HU MPHU BBIMOJTHEHUU YYEOHOH,
npo¢eCCHOHATLHON M COLIMOKYIBTYPHOM NEATETBHOCTH.

MeTtoauko-npakTuyecKue 3aHATHSA IPEIYyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco0oB (opMHUpPOBaHUA Y4eOHBIX, TPOPECCHOHATBHBIX U XKU3HEHHBIX YMEHHMHA M HABBIKOB
cpeacTBaMu (GU3NYECKOM KYJIbTYpHI U CLIOPTA.

Ha MeTomuKo-TIpakTHYECKUX 3aHATHSX YeNseTCs BHUMaHUE:

- OCHOBHBIM Ipo6JieMaM CIIOPTUBHONU TPEHUPOBKU;

- BIMSHHMIO (DU3MYECKUX YNPaXHEHUH Ha (opMHpOBaHUE MPO(ECCHOHAIBHBIX KauecTB
OyIylIero crnenuanucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JCUCTBHUIO CPEICTB (DU3MUYECKOTO BOCHUTAHUS HAa OCHOBHBIC (DU3MOJIOTHYECKUE
CUCTEMBI U 3BE€Hbs OTIOPHO-ABUTaTEIHHOIO anapara 3aHUMaIOLIErocs;

- BOIIpOCaM IIPOBEJIEHUSI COPEBHOBAaHMH (IIpaBuiia COPEBHOBAHUMN, CUCTEMA PO3BITPHILIEH,
ompeneneHue nodenureneii, 000pya0BaHUE U HTHBEHTAPH ).

IIpodeccuoHaIbHO-NPUKIAAHAA MNOATOTOBKA TPOBOAMTCA C Y4YeTOM Oymyuien
npodeccuoHaNbHOM eATEIbHOCTH CTYACHTA.

Y4eOHO-TPEHHUPOBOYHbIE  3aHATUS  Oa3WpYIOTCS HA  LIMPOKOM  HCIIOJIb30BAHUHU
TEOPETUYECKUX 3HAHUN U METOJUYECKHX YMEHHUH, Ha NMPUMEHEHUH pPa3HOOOpa3HBIX CPENCTB
(bU3HYECKON KyIbTYpPBI, CIOPTUBHOMN U MPOPECCHOHATBHO-TIPUKIIATHON (PU3NIECKON TTOTOTOBKH
CTYJICHTOB.

KonTpoabublii paszgen. KpurepueMm ycrnemHocTd OCBOEHHsS Y4eOHOro MaTepualia
ABJIIETCS OLIEHKA MIPENoAaBaTessi, YUUTBHIBAIOUIAS pe2VIapHOCmb NOCeueHUsi 00513amebHbIX
YueOHbIX 3aHAMULL, 3HAHUH TEOPETUIECKOT0 pa3/ieia IpOrpaMMbl U BBITIOJTHEHUE YCTaHOBICHHBIX
Ha JIAaHHBIA CEMECTP KOHTPOJIbHBIX TECTOB 00IIeH (Pr3NUECKON M TEOPETHIECKOM TOATOTOBKHY IS
OTJENIBHBIX TPYIIT PA3INYHON CIIOPTUBHON HANPABICHHOCTH, BXOJAHUT B IMPAKTUUYECKUE 3aHATHS.



4 O0beM yueOHO# JUCUMIIJIMHBI

B B I Vi
Bunel yueOHoit paboThI 3aUETHBIX | AKaJEM. | CEMECTp | CEMECTp
eIMHUIAX | dacax
OO0masi Tpy10eMKOCTh TUCIHUIJIHHBI M0 2,0 72 1,0 3.ex. | 1,0 3.ex.
Y4e0HOMY IJIaHy 36 yac. | 36 gac.
KonTaktHas patdora (KP): 2,0 72 36 36
Jlexmum (JIek) 0,2 8 4 4
[Tpaktuyeckue 3austus (I13) 1,8 64 32 32
Buja koHTpOJISi: 3a4eT / IK3aMeH 3a4er 3a4yer 3a4er
B I VI
N B acrp.
Bunpl yue6HO# paboThI 3QYETHBIX | -~ | CEMECTp | cemecTp
CANHHUIIax
Oo0mast Tpy10eMKOCTb JUCUMILIIMHBI 110 2,0 54 1,0 3.en. | 1,0 3.ex.
y4eOHOMY IIaHYy 27 yac. | 27 gac.
KonraktHas pa6ora (KP): 2,0 54 27 27
Jlexnuu (JIek) 0,2 6 3 3
ITpaktrueckue 3anstus (I113) 1,8 48 24 24
Bu kKOHTpoOJIsI: 3a4eT / IK3aMeH 3a4yet 3a4yer 3a4yet

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI
«Marematuka» (b1.5.05)

1 Heap AuCUMMINHBI - (POpPMHUPOBAaHUE y CTYACHTOB CHUCTEMbI OCHOBHBIX TOHSTHIA,
UCTIOJIb3YEMBIX JIJIsl IOCTPOCHUS BAKHEUIITNX MaTEMAaTHUYECKUX MOJETICH, U YMEHHS UCIIOIb30BaTh
MaTeMaTHYECKUE METOIbI JUIsI OTIMCAHUSI PA3INYHBIX XUMUKO-TEXHOJIIOTUIECKUX MPOIIECCOB.

2 B pe3yabraTe uU3yYeHHMsA JUCHMIUIMHBI oOydawmmiics 00 mnporpamme
0akaJlaBpUaTa J0JIKeH:

Obaadamy crnienyronmmu odrenpodeccruonanbHbiMu KoMiieTeHnusMu (OITK):

- CIOCOOHOCTBIO ~ MCIIONIb30BaThb ~ OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
JTVCIIATUTHH B TPO(ECCUOHATLHOMN eI TeTbHOCTH, IPUMEHATH METO/IbI MATEMAaTHYECKOTO aHAIH3a
Y MOJICIIUPOBAHUS, TECOPETHUECKOTO U dKCIIEpUMeHTalIbHOTO HccnenoBanus (OI1K-2).

3namo:

- OCHOBBl AU PepeHInaTbHOTO U UHTETPAIBHOTO MCUUCICHUs, TU(epeHIInaTbHbIX
YpaBHEHUM;

- MaTeMaTHYECKUE TEOPHH M METOJIbI, JeKalllie B OCHOBE MOCTPOCHHUS MaTeMaTHYECKHX
MOJICICH;

- OCHOBBI IPUMEHEHUSI MaTEMAaTUYECKUX MOJEIICH U METOI0B.

Ymems:

- BBIOMpPATh MaTEMAaTHYECKHE METO/IbI, IPUTOIHBIC UTS PEHICHUS] KOHKPETHOH 3a/1auH;

- HCTIOJTb30BaTh MaTEMATUYCCKHE MTOHITHS, METOABI M MOJCIH JIJISl OTIMCAHUS Pa3IMIHBIX
IPOIIECCOB;

- BBUIBJIATh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, JIC)KAIlMe B OCHOBE KOHKPETHBIX
IPOIIECCOB;

- HCIIOJIb30BaTh OCHOBHBIC METO/IbI CTATHCTUYECKON 00pabOTKH TaHHBIX;

- TPUMEHSTh MATEMAaTHYECKUE 3HAHUS HA MEXIUCIIUTLIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (PYHIaMEHTAIbHBIX MATCMAaTUYCCKUX TCOPHI M HABBIKAMU HCIIOJb30BAHHUS
MaTeMaTHYECKOTO armnapara,

- METOJIaMH CTaTUCTUYECKON 00paboTKu HH(POPMAIIH.



3 KpaTkoe cogepxanne 1uCHUINIHHBIL
1 cemecTp

Beenenne. [Ipenmer u metoasl MmatemaTuku. OnyucaHnue OCHOBHBIX pa3/ieoB Kypca.
[TpaBuiia u TpeGOBaHUS MTPU U3YUYEHUH Kypca.

Paznen 1. DaemeHTHI aaredpsbl.

UucnoBble MHOXKECTBA, KOMIUIEKCHBIE yncna. Onpenenurenu I u Il mopsakos. BekTopsl:
OCHOBHBIE TIOHATHSA, CKaJIIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHHUS BEKTOPOB.
AHanuTuyeckasi reOMETpUs: IpsAMas Ha III0CKOCTH, KpuBbIe Il mopsnaka. MaTpuiibl: 1eiicTBUS HaJT
MaTpHUIllaMHy, TpPHUBEIEHUE K CTyleHyaroMmy BHay W Buay laycca. Panr marpunsl. ObpatHas
matpunia. Teopema Kponekepa-Kanennu. Pemenne cucreM JWHEHHBIX —anreOpanyecKux
ypaBHeHHii. CoOCTBEHHbIE YKcia U BeKTophl. KBagpaTuuHbie GOpMBEI.

Paznen 2. ®yukuus oaqHoi nepemenHoi. [Ipenen pynxkuun. HenpepoiBHOCTH
pynkuun.

Oynaknus. Crocobwl 3amanus GyHkiuu. [lpenen dyHkumm B Touke. OAHOCTOPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeyHO Manble 1 OeCKOHEUHO OoiblIue (PyHKIHH,
WX CBOMCTBA M B3anMHas CBs3b. CBOMCTBA MpeenoB. [IepBrIil 1 BTOpOii 3aMedaTeIbHbIE TPEIETbI.
HenpepoiBHOCTh (DyHKIIMM B TOUKE M Ha MpoMexyTke. CBOHCTBa (yHKUMH, HEMPEPHIBHBIX Ha
oTpeskax. Touku pa3pbiBa QYHKIMH U UX KiIacCU(UKAIIHSL.

Paznen 3. IuddepennuaibHoe ucuuciaeHne GyHKIUN OJHON MepeMeHHOM.

[Ipon3BogHas (yHKIMH, €€ TeOMETPHUYECKMH W MexaHWdeckui cmbica. [IpaBuia
muddepenipoBanus. Tabnuua OCHOBHBIX Npou3BOAHBIX. Jluddepennman ¢GyHKuuu, ero
OPUMEHEHHUS K [PUOJMKEHHBIM  BBIYUCIECHUAM. VIHBapHaHTHOCTH (QOpMBI  HEPBOIO
mupdepennmana. [IpousBomHas cinoxHONH QyHKuu. JuddepeHuupyeMoctb (QyHKIHUU:
orpezesieHue, TEOPEMBI O CBsI3U MU hepeHIIPYyEMOCTH ¢ HETPEPHIBHOCTHIO U € CYIIIECTBOBAHUEM
npoun3BoiHON. OCHOBHBIE TeOpeMbl U dhepeHnuansHoro ucuucnenus: Pomrs, Jlarpanxa, Komm.
[IpaBuno Jlonmurans (packpbeiTHe HeomnpeaeneHHocTer). [Ipon3BogHbIE BBICHIUX TOPSIKOB.
JlokanbpHbIN 3KCTpeMyM (yHKUMH. HeoOxoaumble M JOCTATOYHBIE YCIOBUS JKCTpEMyMa.
[TpaBuiio uccienoBaHusi QYHKIMM HA MOHOTOHHOCTh M 3KCTpeMyM. [Ipu3HaKku BBIMYKIOCTH U
Boruytoctu ¢yHkiuu. Touku mepernba. HeoOxommmoe M JOCTaTO4YHOE YCIIOBHS Teperuoa.
AcuMOTOTH PYHKITUH, UX BHJIBI U CIOCOOBI HaxoxAeHus1. OO01as cxema uccienoBanus QyHKIIHH,
MOCTPOCHHE UX TPAPHUKOB.

Paznen 4. UnTerpajibHoe ucuncjienne GyHKIUN OHOM NepeMeHHOM.

[TepBooOpasznast ¢yHknusa. HeompeneneHHbI WHTETpall W €ro cBoiicTBa. TaOnwmia
OCHOBHBIX HHTErpajioB. MeToAbl HHTETPUPOBAHMS: HENOCPEICTBEHHOE HHTETPUPOBAHMUE,
MHTETPUPOBAHUE MTOJACTAHOBKOM, HHTETPUPOBAHUE 1O YacTsAM. VIHTerpupoBaHue palioOHaIbHbIX
npobeil. MHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX (YHKIHIL.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuuecKuil cMbicil. CBONCTBA ONPENEIEHHOIO MHTETpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpeaHeM 3Ha4YeHHH. 3amMeHa TIEPEMEHHOW U
MHTETPUPOBAHUE [0 YACTSIM B ONPENCIEHHOM uHTerpaie. llpuinoskeHus oIpeneseHHoro
MHTETpalia K BBIYMCIEHUIO IUIomaaei miockux ¢uryp. [loHsTre HECOOCTBEHHBIX MHTETPAJIOB:
OIpe/IeNICHUs], CBOWCTBA, METObI BEIUNCIICHHUS.

2 cemecTp

Paznen S. IudpepenumaibHoe HCUHCTIeHHE (PYHKIUH HECKOIBLKHX ITePeMEeHHBbIX.

OyHKIUKA ABYX M OoJiee MEepEeMEHHBIX: OMpeneseHne, 00JIacTh OmpeeneHus, 00J1acTh
U3MEHEHHUs, TeOMeTpUYecKas HHTeprpeTanusi, JuHuu ypoBHA. Ilpemen QyHkmuu B TOUKe.
YactHble TpoM3BOJHBIE (HAa mpuMepe (QyHKUIUHM IBYX mepeMeHHbIX). JuddepeHuupyemMocTsb
GYHKIIMM HECKOJBbKUX TepeMeHHbIX. JlocTtaTouHble ycnoBus nuddepenuupyemoctu. IlomHas
npousBoaHas. IIpousBonnas cioxuoi (ynkuuu. Ilomaeii muddepennman. MHBapuaHTHOCTD
nosHOoro  auddepeHnuana.  AHAIMTHYECKUH  TpU3HAK  mosHOTO  nuddepeHmmana.
JuddepenuupoBanne (QyHKIMU OAHOM M JBYX IEpPEMEHHBIX, 3aJaHHON HesBHO. YacTHbIE
MIPOU3BOIHBIE U TIOJHBIE MU PepeHIabl BEICIINX MOPAIKOB. TeopemMa 0 paBeHCTBE CMEIIaHHbIX
NPOM3BOIHBIX (U1 (DYHKIMM JBYX INepeMeHHBIX). JIoKanbHbIE SKCTPEeMyMbl (YHKLIMHU JABYX



MEPEMEHHBIX: HEOOXOAMMOE U JOCTATOYHOE YCIOBHSI SKCTpEMyMa. Y CIIOBHBIH SKCTpeMyM (METO.T
MHOXxHuTenei Jlarpanxka). Haubonpinee n Haumenblee 3HaueHHE (PyHKIUU B 3aMKHYTOM 00J1aCTH.
OcHoBHBIE TOHATHS Teopun Tnons. CkanmgpHoe moisie. [loBepXHOCTM W JMHUM  YPOBHS.
[Ipon3BoHas 10 HapaBIEHUIO. I'pagueHT CKaISIPHOrO I0JIA U €ro CBOMCTBAa. BekTopHOE more.
Husepreninus nomus. Porop noist. CBsi3b MeXAy TPaJUuEHTOM U MPOU3BOHOM MO HAIIPABIICHUIO.

Pasnen 6. Kparnble nHTErpasl.

JIBOWHOI MHTErpall: ONpeEIeHUE, FEOMETPUUECKUN CMBICI, CBOMCTBA. Bbhiunciienue
JIBOMHOT'O MHTErpaja B JEKapTOBOW U MOJSAPHOU cucreMax koopauHar Murerpan Ilyaccona.
TpoitHO# UHTErpai: onpenesieHue, TeOMETPUUYECKUIN CMBICI, CBOMCTBA. BhIuncienne TpoiHOro
uHTerpana. [Ipunoxenus qBOMHOTO U TPOMHOTO UHTErPAJIOB.

Paznen 7. KpuBosimHeiiHbIe U TOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHeNHHbII MHTETpal MO KOOpAMHATaM: OIPEAENIEHUE, CBOMCTBA, BBIUMCIICHHUE.
Pa6ota B cunmoBom noste. @opmyna ['puna. KpruBonuHeliHbIe HHTETPAJIbl, HE 3aBUCSIIHNE OT MYTH
uHTerpupoBanus. [loTeHnuanbHas QyHKIMS, MOTeHIUaNbHOe mone. [ToHaTHe MOBEepXHOCTHOTO
uHrerpana. [loTok BekTopa yepe3 moBepXxHOCThb. Teopema ['aycca-Octporpanackoro. @opmyiia
Crokca.

3 cemecTp

Pasnen 8. IluddepennuanbHbie ypaBHeHHs IEPBOro MOPSIAKA.

Juddepenunanpuple ypaBHEHUS: TOPSAIOK, pELIEHHE, TeopeMa CYyIIeCTBOBAaHUS U
€AMHCTBEHHOCTH pelieHus. 3agaya Komm. YpaBHEHHs C pa3fensiolUMUC MEPEMEHHBIMU.
Onunoponnsie auddepeHnnanbupie ypaBHeHus. JIuHeiHble auddepeHnnanbHble ypaBHEHUS
NIEPBOTO MOPSAJKA. Y PaBHEHUS B MOJHBIX tuddepenimnanax. MHTerpupyomumii MHOXUTENb.

Paznen 9. Inddepennuanbubie ypaBHeHUs] BTOPOT0 MOPAIKA.

Juddepennmanbabie ypaBHEHUS BTOPOTO MOPsIKA, JOMYCKAIOIIUE TIOHIKEHUE TTOPSIKa.
Jlunetinpie mudepeHnmranbaple ypaBHEHUs BTOporo mnopsiaka. ColicTBa pemeHuid. JInHeHas
He3aBUCUMOCTh (pyHKIMH. Onpenenutens Bpornckoro. CTpykTypa o0IIero pemeHus: TMHEHHOTo
muddepeHManbHbIe ypaBHEHUST BTOpPOro mnopsjaka. DyHIaMeHTalbHas CHCTEMa pELICHHI.
Jlunelinple OHOpOAHBIE AM(QepeHInanbHbIEe ypaBHEHUS BTOPOTO MOPSJIKA C MOCTOSHHBIMH
Koa(urmenTaMu: mocTpoeHue oobiero pemenus. Meron Diniepa. JIuHeliHbIe HEOTHOPOIHBIC
Qg depeHIaIbHbpIe YpaBHEHUST BTOPOTO MOPsAKa ¢ MOCTOSIHHBIME Kod(durientamu. Oo1ee u
YacTHOE pellleHUs] HEOAHOPOIHBIX ypaBHeHUH. JIluneinble quddepeHnnanbable ypaBHEeHHUs N-T0
HOpsi/IKa: CBOMCTBA pEIICHUH, TEOPEMbl O CTPYKType OOIIEro pEHIeHHs, METOJ Bapualllu
NOCTOSIHHBIX. JIuHelHble nuddepeHranbHble ypaBHEHHUs N-TO TOpSAKAa C MOCTOSHHBIMU
Kod(duimeHTaMu. AJTOPUTM MTOCTPOCHHSI OOIIEr0 PEeIIeCHUS.

Paznen 10. Cucrembl nud¢epeHunaIbLHbIX YPABHEHU.

Cuctemsl quddepeHIaIbHbIX ypaBHEHUH TIepBOro Nopsiika: oOIIMe MOHATH, TeopeMa
CYILLIECTBOBAHUS U €IMHCTBEHHOCTH 0011ero pemieHus. CucTemsl IMHEHHBIX TUuddepeHInanibHbIX
YPaBHEHUH NEPBOTO MOpsIKa: MHTETPUPOBAHUE METOIOM HCKItoueHUus. CHCTEMbl JTMHEHHBIX
nudepeHIaIbHBIX YPAaBHEHHUI TIEPBOTO MOPSIKA: CBOMCTBA PEIICHHH, TEOPEMBI O CTPYKTYpE
O0IIero pemeHusi, METOA Bapuali TOCTOAHHBIX. CHCTEMbl JHMHEHHBIX OJHOPOIHBIX H
HEOHOPOAHBIX AU hepeHIINaTBFHBIX YPABHEHUHA C TIOCTOSHHBIMU KO3(PhUTTHEHTaMH. DIEMEHTBI
TEOPHH YCTOMUMBOCTU. METObI UNCIEHHOTO petieHus AuddepeHnnanbHbIX YpaBHEHUH.

Pazgen 11. YUnciioBbie 1 GyHKIIMOHAJIbHbIE PSAIbI.

UucnoBble psAabl: OCHOBHBIE TMOHSTHS, CBOMCTBA CXOISIIMXCS PsIOB, HEOOXOIUMBIN
MpU3HAK cxoauMocTu. ['apmonndeckuil pan. Paner Jupuxie. IlpusHaku cpaBHEHUS PSAIOB C
NOJIOXKHUTENbHBIME wieHaMu. [Ipusnak [lanamGepa. MHTErpanbHblii U paguKaibHBIN MPU3HAKH
Kommu. 3nakodepenyroniuecs: psiapl: npusHak JlerOHuma. 3HaKOEpEeMEHHBIE PSIIbl: TTOHSATHS
a0COIOTHOM M YCIIOBHOM CXOAMMOCTH, TPU3HAK a0CONIOTHON CXOUMOCTH, CBOMCTBA a0COFOTHO
Y YCIIOBHO CXOJSLIUXCS PSIIOB.

@OyHKIMOHAIBHBIC PSAbI: OCHOBHBIE MOHATHS, 007acTh cX0AUMOCTU. CTENeHHbIE PSbL:
pamuyc, WHTEpBay, o0yacTb cxogumocTH. CBOWCTBAa CTENMEHHBIX psAnoB. Psger Teisopa u
MakopeHa: CBOWCTBA, YCIOBUE CXOTUMOCTH Psifia K UCXOIHON (PYHKITH, OCHOBHBIC PA3TI0KEHHS.



Paznoxenune ¢pyHkimu B psg MakiopeHa ¢ TOMOIIBI0 OCHOBHBIX pa3yiokeHuH. [ 1aBHOE 3HaueHne
¢yHkuuu. OxBuBalieHTHble ¢GyHKIMU. [Ipumenenue psnoB Teitmopa um Maknopena ans

BBIYHCIICHHS TIPEJICTIOB.
O6m1ee konuyecTBoO pazaenos — 11.
4 O0beM yueOHOM TMCUMTITHHBI

Bunapr yaeGHO# paboThI B B akanewm.
3aYETHBIX gacax
eIMHUIIAX

O01asi TPY/10eMKOCTh IHCHHUILIMHBI 110 Y4e0OHOMY IJIAHY 15,0 540
KounraktHas pa6ora (KP): 5,36 193
Jlexrum (JIek) 2,67 96
[Tpaktrueckue 3anstus (113) 2,67 96
Camocrositesabnas pa6ora (CP) 7,66 275,8
Buja xouTpoJisi: 3auer / 3k3aMeH 2,0 3aUeT,IK3aMEH
(71,2)
B ToM ymciie mo cemecTpam:
1 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexrum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buja xouTpoJisi: 3a4er / 3k3amMeH 1,0 IK3AMEH
(35,6)
2 cemecTp
OO011as TPY10€eMKOCTh B ceMecTpe 4,0 144
KonraktHas pa6ora (KP): 1,78 64,2
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositeabHas padora (CP) 2,22 79,8
Bua KoHTpOJISA: 3a4eT / IK3aMeH 3ayerT
3 cemecTp
OO0masi TpPy10eMKOCTh B ceMecTpe 6,0 216
KonraktHas pa6ora (KP): 1,78 64,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositenbHas padora (CP) 3,22 116
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 sk3ameH(35,6)
Bunast yueOHOI paboThI B 3auetHpIx | B acTpoHOM.
eIMHUIIAX qacax
O01asi TPY/10eMKOCTh IHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 15,0 405
KoutaktHasi pa6ora (KP): 5,34 144,75
Jlexrum (JIek) 2,67 12
[Tpaktuueckue 3ausrus (113) 2,67 72
CamocrositesibHas padora (CP) 7,66 206,8
Buja koHTpoOJISi: 3a4eT / IK3aMeH 2,0 dlaaven
' (53,4)
B ToM ymciie mo cemecTpam:
1 cemecTp

Bunast yueOHOI paboThI B 3auerHbix | B actpoHom.

eIMHUIIAX qJacax




OO01mas Tpy10eMKOCTh B ceMecTpe 5,0 135
KounraktHas pa6ora (KP): 1,78 48,3
Jlexrum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 23
CamocrositensHas padora (CP) 2,22 60
Buja xouTpoJisi: 3a4er / 3k3aMeH 1,0 IKIAMEH
(26,7)
2 cemecTp
OO6masi Tpy10eMKOCTh B ceMecTpe 4,0 108
Konrakthas pa6ora (KP): 1,78 48,15
Jlexmum (JIek) 0,89 24
[Tpaktnueckue 3anastus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 59,85
Bua KoHTpOJISA: 3a4eT / IK3aMeH 3a4yer
3 cemecTp
OO0masi TpPy10eMKOCTh B ceMecTpe 6,0 162
KonrtaktHas patdora (KP): 1,78 48,3
Jlexmum (JIek) 0,89 24
[TpakTnueckue 3anastus (I13) 0,89 24
CamocrositesibHas padora (CP) 3,22 87
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 dsamen
(26,7)

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«HAupopmaruka» (b1.5.06)

1 Heap aucuumIMHbl — TpuoOpereHHe O0a30BBIX 3HAHUH O COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHSAX, a TAaK)Ke YMEHHH W TPAKTHYECKHX HABBIKOB B 00JaCTH
UH(POPMATUKHU, UCTIOJIB3YEMBbIX IPU PEIICHUH HAyYHBIX U MPAKTHUECKUX BEIYUCIUTENBHBIX 3a/1a4
CTYJCHTaMH BCEX CIEIHATbHOCTEH.

2 B pe3yabraTe uU3yYeHHMsA [JUCHMIUIMHBI oOydawmmiics N0 mnporpamme
0akaJjlaBpUaTa J0JIKeH:

Obaadamy crnienyronmmu odrenpodeccruonanbHbiMu  KoMiieTeHnusMu (OITK):

- CIOCOOHOCTBIO pellaTh CTaHAAPTHBIC 3a7ayll MPO(ECCHOHATBLHOW JAEATENLHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OUOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHHMN WH(POPMAIMOHHOM
6e3omacuoctu (OITK-1).

3namo:

- cBolicTBa MH(OPMAIUH, CIOCOOBI e XpaHeHHs U 00pabOTKH;

- CTPYKTYPY, IPUHIIUIIBI paOOTHI 1 OCHOBHBIE BO3MOXHOCTH OBM;

- TOTIOJIOTHIO M APXUTEKTYPY BBIYMCIUTEIbHBIX CETEH;

- IPUHITUIIBI aJIPECAINH MTOJIb30BATENCH, KOMITBIOTEPOB U PECYPCOB B ceTH MHTEpHET;

- pa3nuyath U pacmudpossiBath [P — agpec, ToMeHHOE UMsI KOMITBIOTEPA;

- a TaKKe BIAJICTh HABBIKAMU CaMOCTOSITEIBHOTO DPEHICHHS 3aJad Ha KOMITBIOTEpE,
BKJTIOYAIOIIME TOCTAaHOBKY 3aJ[auH, pa3padOoTKy aJropuTMa U OLEHKY ero 3(ppeKTuBHOCTH;

- CTPYKTYPY, IPUHIUIIBI paOOTHI 1 OCHOBHBIE BO3MOXHOCTH OBM;

- OCHOBHBIE THUIIBI AITOPUTMOB, SA3BIKH POTPAMMHUPOBAHHS;

- CTaHJAPTHBIC TIPOTPAMMHBIEC 00ECTICYCHHS CBOCH MPOPECCHOHATLHOMN e TEILHOCTH;

- QJITOPUTMBI PELIECHUs] HEJIMHEWHBIX YPaBHCHUH;

- QITOPUTMBI OJTHOMEPHON ONTHMH3AIINH.

Ymemo:

- MACaTh M OTJIAXUBATh TporpaMmbl Ha VBA 110 pa3paboTaHHBIM aJlrOpUTMaM;



- IPUMEHATh METObI MAaTEMaTHYECKOW CTATUCTUKY JUTS PEIICHHs] KOHKPETHBIX 3a/1ady;

- HCIOJIb30BaTh MAKeThl MPHUKIAJHBIX TPOrpaMM IMpH JAajbHeWIeM OOy4YeHHH H
HPAaKTHYECKOH JIESITENbHOCTH.

Bnaodemu:

- HaBBIKAMHM CAMOCTOSITENBHOTO pEIHICHHUS 3aJad Ha KOMIIBIOTEpE, BKIIOYAIOIINE
IIOCTAaHOBKY 3a/1a4M, pa3pabOTKy aJIropuTMa M OIEHKY ero 3(QEKTUBHOCTH METOJaMH
MaTeMaTHIeCKON CTaTHCTHKH U1l 00pabOTKN 3KCIIEPUMEHTA;

- METOAAMHU peaTn3allii alTOPUTMOB HA KOMITBIOTEpax.

3. KpaTkoe coaep:kanue TUCHUNIHHBI:

BBenenue. [Ipeamer u Hayka nHdopmaTuka. Kparkue uctopudeckue cBeleHUs. 3a1aqn
¥ MECTO Kypca B ITOATOTOBKE OakaiaBpa.

Pazgen 1. ApXxuTeKTypa KOMIbIOTEPOB M KOMIIBIOTEPHBIX ceTel

Hcropus pa3BuTHS BRIUMCIUTENBHOM TEXHUKU U IEPCOHATBHBIX KOMITbIOTEpOB. KpaTkas
UCTOPHUSL PA3BUTHUSL BBIUMCIUTENBHOM TEXHUKHM U TepcoHanbHBIX KommbioTepoB (I1K).
Brruncnurenshas mammnaa @on-Helimana u mammnaa Teiopunra. Pazpadotku HopOGepra Bunepa.

Apxurektypa IIK, anmaparasie cpenctBa IIK. Hcmonb3yeMble CUCTEMBI CUMCIIEHUS,
3JIEMEHThl MaremaTuueckoi Joruku. OOmiee mnpencrasienue o IIK m uX BO3MOXXHOCTSX.
OyuknuoHaneHast cxema [IK, wmaructpanbHO-MOAyJbHBIM npuHOMN 1octpoeHus [IK.
Anmnaparsbie cpeacta [1K: mukponponeccop, onepaTuBHas M K311 MaMsITh, BHEIIHSS MaMSTh,
LIMHBI aJpeca, KOMaHJ U JaHHBIX, TAKTOBBIM reHeparop. [IpyHIMD OTKPBITONM apXUTEKTYpHI:
cUCTeMHas InHa, pa3psaaHocTb. [lepudepuiinsie ycrpoiictsa [1K: knaBuarypa, MbIlb, MOHUTOD,
npuntep u Jp. OcoOEeHHOCTH MpeACTaBIEHUS JaHHBIX HAa MalIMHHOM YypoBHe. [IpeumyiecTBa
U(POBOrO TpPEACTaBICHUS HHPOPMALUU TMEpe] AaHAJIOTOBBIM IPEICTABICHUEM: BBICOKOE
KauecTBO 3allUCH W OTOOpakeHWs WH(OpMAIMH, MPOCTOTa W HAAESKHOCTh ITyOJHPOBAHUS
(xormupoBanusi) uHpopmanuu Oe3 moTrepu KadectBa. CHCTEMBI CUUCICHHS (IECSITHYHAS,
JBOMYHAs, BOCbMEpPHYHAs, IIECTHAJALIATEpHYHAas), MpaBWia IEpeBOoJa U3 OJHON CHCTEMBI B
Ipyryto. DIEeMEHThl MAaTeMaTHYeCKOW JIOTHMKU: MOHSATHS (OpMaTbHONW JIOTHMKH, OCHOBHBIC
JIOTHYECKHE onepaluu U GopMyJibl, Joruueckue ocHOBbI padboTsl [1K.

KomMmiproTepHble ceTH: TOMOJOIMM CETed, UX XapakTepucTuku. KommnerorepHasl ceTb —
COBOKYITHOCTh KOMIIBIOTEPOB U PA3IUYHBIX YCTPONCTB, oOecrneuuBaromux HH(OPMALMOHHBIN
OOMEH MEXIy KOMIIBIOTEPaMHU B CETH 0€3 HCMOIb30BAHUS KAKUX-JIMOO TMPOMEKYTOUHBIX
HocuTene mHpopManuu. Tomojmoruu ceTei: 3Be3qHAsA, IMHHAS, KoybleBas. CeTu 3aKpBITOTO
TUIIA: JIOKAJbHBIE M PACIpPEIEIICHHbIE CETH, KOpIopaTuBHbIe ceTH. [IporpaMMHO-TeXHUYECKOE
obecrieueHre: aganTep, KOTOPBIA YIPaBISAETCS CICHHAIBHOW TPOTrPaMMON ApaiiBEpoOM;
OlEpallMOHHAs CHUCTEMa, YNpaBJIAOUIas KOMIIBIOTEPOM, IPENOCTABIAIOIIUM  PECYPCHI;
MIPOTOKOJIBI — OCOOBIE A3BIKH, Ha KOTOPHIX OOMEHMBarOTCs MHGOpMalueil KOMIbIOTEPHl B CETU
(TCP, TCP/IP, UDP). I'mobanpubie cetu pasnmuunoro macmradba (WAN —WideAreaNet, MS
Network wu Internet). Bo3moxxnoctu cetu HWHTEepHeT. OnekTponHas modrta. Jloctym k
uHpOpMaMOHHBIM pecypcaMm. Cucrema TenekoH(epeHUM. Axapecanus W TPOTOKOJBI B
Nurtepner.

MynbTUMeMa — IUaaoroBasi KOMIBIOTEPHAS] CUCTEMa, 00ECTIeYNBAIOIas CHHTE3 TEKCTa,
rpaduku, 3ByKa, peYd W BUICO. YCTPOHCTBA MyJbTUMeANA. TpeOOBaHMS K MYIbTUMEIUNHBIM
CpeAcTBaM KOMIIbIOTEpOB. PacimpeHHble BOZBMOXXHOCTH 00pabOTKH, MpeoOpa3oBaHusi, CHHTE3
nHpopmaluu (KOMIBIOTEpHAsI aHUMAITUsI, MOAU(PUKAINSA U300pKEHUM, TpeXMepHas rpaduka).
MynsTuMeuitHbIe porpaMMsl. [IporpaMmel pegakTupoBaHus, MOHTaXa 3ByKa U BUe0. Buneo-
penakTopel, MOAyiau creud(ddEeKToB, MOHTAXHbIE CTYyAUU. OJEKTPOHHBIE MPE3EHTALUN
(ocHOBHBIE BO3MOXXKHOCTH MS PowerPoint), sTambl co3mgaHusi TNpe3eHTaluil, CTPYKTypa
MIPE3CHTAINI U OCOOCHHOCTH PabOTHI C PEAAKTOPOM.

Pa3nea 2. IlporpamMHoe obecrieyeHue

CTpyKTypa OIEpallMOHHBIX CHCTEM, MaKeThl MPHKIAAHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHubIx cpencTB. CUCTEMHOE U TPUKIIAIHOE IPOTpaMMHOE oOecrieueHue
[TK. O630p onepannonubix cucteM (OC). Ilpunnumns co3nanus u cocraB OC: siapo, uaTepdeiic,



npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monynbnblii npuHIun noctpoenus. Cpena
WINDOWS: okna, UX 3JI€MEHTHI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObexTamu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: co3manue, mepeMMeHOBaHUE; KOMMPOBAHUE U
nepeMenieHrne 00heKTOB (TMAMoK U SPIBIKOB), yAaleHue o0bekToB. Kop3uHa U ee Ha3HAYCHUE.
Hactpoitkn WINDOWS: nara u Bpemsi, HACTpOWKa MBIIIH, SKpaHa. DJIEMEHThl TEXHUYECKOTO
ceppuca IIK: ycraHOBKa onepanlMOHHOM CHUCTEMBI, CO3JaHME MHAMBUAYAIBHON ONEpalliOHHON
Cpelbl MOJIb30BaTeNs, MOAJNEPKKA LETOCTHOCTH MHGOpPMAIUH, pacHIMpEeHUue U MOJAEpHHU3ALUs
KOH(UTYpAaIliH alapaTHBIX U TPOTPaMMHBIX CPEJICTB.

TexcroBeiii pemaktop WORD, penaktopsl MareMaTH4eCKUX M XUMHUYECKHX (PopMyII.
OCHOBBI HUCHOJB30BAHUS NPOTPaMM OOIEro Ha3HayeHHs (KpaTkuik 0030p) Ha mpumepax
TekcToBoro peaakropa WORD, pemakTopoB MaTeMaTHYeCKMX M XUMHUYECKHX (OPMYII.
Ocob6ennoctu TekcToBoro peaakropa WORD. Bron u penaktupoBanue tekcta. KonupoBanue u
nepemMeInieHne 00beKToB, padoTta ¢ Tabnuamu. Beidoop Buaa, pazmepa mpudra, hopmMarupoBaHue
cuMBOIIOB U ab3areB. KomupoBanue ¢opmara. OcoOeHHOCTH CO3JaHUS CCHUIOK, OTJIABJICHU.
Coznanue JOKYMEHTOB pa3MyHbIX (OpM (CTaHAAPTHBIX M HECTaHIAPTHBIX). Vcmonb3oBaHue
pemakTopa MareMaTH4ecKuX (hOpMyIT B TEKCTOBBIX TOKyMEHTax. Penakrop xumMmuaeckux Gopmy,
Ha3Ha4YeHHEe W OCOOeHHOCTH paboThl. KomupoBanme xXumudeckux ¢GOpMya B TEKCTOBBIC
JIOKYMEHTBI.

Cuctema ympaBnenus 6azamu nanHeix ACCESS: coznmanue monb3oBatensckux CYB/,
¢dopmHpoBaHuE 3aPOCOB, 0TUETOB U GopM. MHPopmanmonnsie cucreMbl. CUCTEMBI YIPaBICHUS
Oankamu 1 6a3zamu aHHBIX. Pensimonnas monenb qanHbix. CTpyKTypa 3amucu, MeTO bl 10CTyIIa
k uHpopmarun. OOmeHn manHbiMH ¢ japyrumu npuitoxkeHussmu WINDOWS: TekctoBeiMu
penaKkTopamMu 1 SJIEKTPOHHBIME Tabnuiamu. Pensimmonnas 6a3za nanaeix ACCESS. I'maBHOE OKHO,
MEHIO KOMaHJ|, MaHenb HHCTpyMeHTOB. Co3laHMe M OTKpbITHE 0a3bl JaHHBIX. BBox
peAaKTUPOBAaHUE [AHHBIX B pEXHUME TaOMUIBl U pexuMe KOHCTpykTopa. dopmupoBanHue
3arpocoB. 3ampockl MPOCThIE © MHOTOTAOIMYHBIE, 3aMPOCH ¢ yCIoBUsAMH. CO3/1aHUE OTYETOB U
dbopm. TexHomorus peanuzamuu npocreimux 3aaa4d cpeacreamu CYBJl ACCESS.

Pemenne BBMMCIUTENBHBIX 3amad ¢ ucnoib3oBaHueM EXCEL: oOpabotka TtaGmwil,
MOCTPOCHHE TpapuKOB M JAMArpaMM, BBIYMCIEHWE MATPUYHBIX BblpakeHui. HasHaueHue
anekTpoHHbIX Tabmui (MS EXCEL). OcoGennoctu Ttabmuunoro mnporeccopa EXCEL u
MCIIOJIb30BAaHUE €ro JJIsl pelieHus NHPOPMAIIMOHHBIX U MHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGconroTHass ¥ OTHOCHUTENIbHAs ajpecanus. BolieneHue sdeexk,
nepemenieHue mo pabouemy yimcry. Pacuer mo popmynam. Konupoanue ¢popmyin. [Toctpoenue
rpa¢ukoB. PacueT hyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTPOEHUE IpadUuecKuX H300paKeHHIA C
ucronb3oBanueM craHgapTHeix GyHkmmii EXCEL wu wmacrepa dynkmmii. Iloctpoenue
MIOBEPXHOCTEH C MCIOJIB30BaHUEM MacTepa nuarpamm. Pabora ¢ tabmunamu. @opmatupoBaHue,
opopmiienne Tabmun. YucnoBele W Tmonb30oBarenbckue (opmarel. CBOIHBIE TaOIHIIBI.
[Toctpoenue auarpamm. Pa3paboTka u peanu3amus MpoCTEHIINX allrTOPUTMOB C HCIIOJIb30BaHHUEM
BosMokHOCcTelt EXCEL (HaxoxmeHne MakCMMalbHOTO (MUHMMAJIBHOTO) AJIEMEHTa BEKTOpa U
MaTpPHUIIBI, HAXOXKICHHE CyMMBl DJIEMEHTOB BEKTOpAa W MATPHIIbI, BBIUYMCICHHE MATPHYHBIX
BBIPOKCHUN ).

Pa3nes 3. AropuT™Mbl ¥ OCHOBbI IPOrpaMMHUPOBaHUS

AJNTOPUTMBI, TUIIBI AITOPUTMOB. [loHsTHE anropuT™a U ero cBokicTBa. CIIOCOOBI 3aMmucH
AIropuTMOB. MOIYTHHBIN MPUHIUI TOCTPOCHUS AJITOPUTMOB U MTPOTPAMM.

ApaKTepUCTUKH S3bIKOB MporpaMMupoBaHusa. OCHOBHBIE CTPYKTYpPbl W TMPUHIUIIBI
CTPYKTYpPHOTO TIporpaMMUpoBaHus wmocTpanus. CTpyKTypHOE MPOTrpaMMHUPOBAHHE, €ro
ocoOeHHOCTH. TexHonorus OOBEKTHO-OPUEHTHPOBAHHOTO IMPOTPAMMHPOBAHUS; CBOMCTBA
SI3BIKOB: HACJIEZIOBAaHUE, UHKATCYISAIMS, MoJIuMopdu3M. TTOHATHS S3BIKOB: KJIACCHI U OOBEKTHI.
DBoIONUS U KJIaCCU(PUKAIUS S3bIKOB TpOrpaMMupoBaHus. [IoHATHS TpaHCHAINY, KOMIUISIIINY,
UHTEPIIPETAIMA, WX pa3nudus. ba3oBble alropuTMHYECKHWE KOHCTPYKIUHU (ClIeJJOBaHHE,
BETBJICHHE, MOBTOPEHHE), MpuUMepbl HX peanu3anud. OCHOBHBIE KOHCTPYKIIMH SI3BIKOB
POrpaMMHUPOBaHUS. SI3BIKH MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSIL.



BrruucnutenbHble aiTOpUTMBI U TIPOTpaMMHBIE peanu3anuu Ha VBA mis 00paboTku
uHpopmanuu [Ipouecc pemenus 3agad Ha KomnbioTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEPATOPBI SA3bIKa, MpoLeaypsl U (GyHKIMU. PazpaboTka U peannzanus NpocTerImx
QITOPUTMOB 00pabOTKU HH(pOpMAIMH (PELIeHHE 3a/1a4 ¢ OTHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanun). YnucineHHble METO/IbI aHAIM3a OAHOTO HEJIMHEWHOr0 ypaBHEHMs: MOMCK KOpHEH,
peleHre 3a7auyd OAHOMEpPHOW ONTHUMH3AIMU (HAXOXKJICHHE TOYEK MaKCHMyMa M MUHUMyMa
byHkIMr). MeTolbl cTaTUCTUYECKOW OOpabOTKH pe3yhbTaTOB M3MEPEHUN OJHON BEIMYWHBIL:
BBIYUCIICHHE TOYCUHBIX (CpEeIHEero, TUCIIEPCHH, CTAaHapTa) U UHTEPBAJILHBIX OLEHOK CITy4YaiHOM
BEJINYMHBI.

Pa3nea 4. 3amura nngopmanun

ANropuTMBI 3aLIUTH HHPOPMALIMU: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHI U 00pB0a C
HuMH. [loHsTHE O0€30MacHOCTH KOMIBIOTEPHOH HH(pOpMAIMK: HAJIEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JAHHBIX, 3allUTa OT BHECEHUS W3MEHEHHH HEyNOJIHOMOYEHHBIMU JIUIAMH,
COXpaHEeHHE TalHBI IEPENTUCKHU B SJIEKTPOHHON ceTH. MeTo bl pearu3aliiy 3airThl HH()OpMAIHH:
IporpaMMHble, amnmnapaTHble, OpraHU3alUoHHbIE.  VICTOpHA BO3HMKHOBEHHMS BHUPYCOB H
anTuBUpycoB. CrocoObl 3apa)KeHHs, 3alIMThl U OOpbOBI ¢ BUpycamMu. MeToIbl peaau3aliu
3alUThl HH(GOPMALMU: IPOTPAMMHBIE, allllapaTHbIE, OpraHU3allMOHHbIE.

OO11ee KOMUYecTBO pa3aeoB — 4.

4 O0beM yueOHOM TMCUMTITHHBI

Bunsl yueOHoi paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX qacax

OO6masi TPy10eMKOCTh THCIIHILIHHBI M0 Y4eOHOMY 3,0 108
JIaHY
KontaktHasi pa6ora (KP): 1,33 48,2
Jlexruu (Jlek) -
Jlaboparopusie 3ansaTus (J1ab) 1,33 48
Camocrositesbnas pa6ora (CP) 1,67 58,8

Bua koHTpoOJIsA: 3a4eT/IK3aMeH 3ayerT

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax

OO01mas Tpy10eMKOCTb JTUCIHIITHHBI M0 Y4eOHOMY 3,0 81
MJIaHY
KonTaktHas patora (KP): 1,33 36,15
Jlexmum (JIek) -
JlaGopatopusbie 3ansatusi (J1ab) 1,33 36
CamocrositesibHas padora (CP) 1,67 44 85

Bua KoHTpOJIsA: 3a4eT/3K3aMeH 3ayerT

AHHOTanus padoyeil NPOrpaMMspl JUCHHILJIMHBI

«Pusuka» (b1.6.07)
1 Heab AMCHUNIMH - TPHOOPETEHHE CTYJICHTAMH 3HAHWM 10 OCHOBHBIM pa3jeiiam
(HM3UKH ¥ YMEHUIO IPUMEHSTh HX B IPYTHX €CTECTBEHHOHAYYHBIX JUCIUTUIHHAX.
2 B pe3yabrate WU3y4YeHHS AUCHUATLTHHBI

0akajlaBpuaTa J0JIKeH:

o0yyamomuiics 10 MnporpaMmme

Obaadamy crnienyronmmu odrenpodeccruoHanbHbiMA KoMiieTeHnusMu (OITK):

- CHOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX IHCHIUIUIMH B
npo(ecCHOHANEHON  ACSITETbHOCTH, MPUMEHSITH METOIBI

MAaTEMAaTHYCCKOI'O

MOJICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO rcciaeaoanus. (OITK-2)
- CIOCOOHOCTBIO WCTOJh30BaTh E€CTECTBEHHOHAYYHBIC 3aKOHBI

OKpY’Karomiero Mupa u spieHui mpuposi (OITK-3).

JJI1  IIOHHMMAaHUA

aHaJlu3a H



3namo:

- (¢u3nYecKkue OCHOBBI MEXaHUKH, (PU3MKH KOJIEOAHWH M BOJH, JJIEKTPUYECTBA H
MarHeTusma, >3JEKTPOJUHAMHMKH, CTaTHCTUYECKOM (HU3MKHM M TEPMOJAWHAMUKH, KBAaHTOBOMU
bu3uKy;

- cMblci (yHIaMEHTANbHBIX (U3MUECKUX 3aKOHOB, MPHUHIMIIOB M TOCTYJIATOB; HX
(GhOpMYyIIMPOBKY M TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (U3MYECKUX SBJICHUN ¢ (yHIAMEHTAIbHBIMHU MPUHIMUIIAMUA U
3aKOHaMH (PU3HKH;

- OCHOBHBIE METO/bI PEUICHUS 3a7a4 10 OMUCAHUIO (PU3NUECKUX SBICHUII;

- METOJIbI 00PaOOTKH PE3yIBTATOB PUZUUECKOTO IKCIIEPUMEHTA.

Ymems:

- IPUMEHSATh TEOPETUUYECKHUE 3HAHUS U HKCIIEPUMEHTAIbHbBIE METObl UCCIIEIOBAHUS MIPU
penieHnu npodeccnoHalbHbIX 3a1a4;

- IPOBOJUTH PACUYETHI, OCYIIECTBIATh aHAJIU3 M HA OCHOBE 3TOTO JielaTh 00OCHOBAHHBIE
BBIBOJIBI;

- aHATU3UPOBATH PE3yJIHTATHI HAOTIOCHHUI U SKCTIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U MPUHIIUIIOB (PU3UKU;

- OMpeAessATh XapakTep (PU3MYECKHX MPOIECCOB MO KOMIUIEKCY 3IKCIEPUMEHTAIbHOM
nH(OopMaIy Py MOMOITH TpadUKOB, TAOIUI U YPaBHCHHUI;

- IPEACTaBIATh 00PaOOTaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUYECKYI0 MH(OPMAIIHIO B
YCTHOW M MHCbMEHHON (JOpME, B TOM UHUCIIE C UCIOJIB30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTHM.

Braoemy:

- HaBBIKAMU PabOTHI C IUPOKUM KPYroM (pU3HUECKUX IPUOOPOB U 000PYAOBAHMS;

- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJIEHUI U BBIOOpa METO/1a UCCIIEIOBAHUSI.

3 Kpatkoe conep:kanue TUCHUNTHHBI:

Pa3zgen 1. dusnueckue 0CHOBLI MEXAaHUKH

[Ipenmer xkuHematuku. Ilepememienue, ckopocTh, yckopeHue. Kunemarndeckue
XapaKTEPUCTUKH BPaLIaTEIbHOIO JBHKEHMS. 3aKOHbI Hbl0TOHA. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBukeHMe Tena IEepEMEHHOW Macchl. 3aKOH BCEMHPHOIO TArOTEHHUA. /[IBrmkeHue Ttena
nepeMeHHoM Macchl. Y paBHeHust Memiepckoro. @opmyina [{nonkoBckoro. Ypyruii 1 Heynpyrui
yaapbl 1apoB. MOMEHT HHEpLUMU MAaTepuaIbHOM TOUKM M TBepaoro tena. KunemaTuka
rapMoHnueckux kojebanuii. J(uddepennuanpbHoe ypaBHEHHE TapMOHHYECKHX KOJEOaHUH.
[TonsTHe o0 3aryxXawmUX M BBIHYKICHHBIX KoleOaHWsIX. BonHOBOe nBHKEHUE. BoOIHBI
IIPOJIOJIBHBIE U ITONIEPEYHBIE.

Pa3nes 2. OcHOBBI MOJIeKYISIPHOH QU3UKH

DJIeMEHTHI TEPMOJIMHAMUKY U HU3HUecKo KuHeTHKH. MneansHblil ra3. Pacnpenenenue
Bonbimmana u ero obmedusnyeckuit cMmpici. PeanpHblil ra3. YpaBaenue Ban-nep-Baansca.
Tepmonuaamuueckuit Mmeton B pusnke. PaBHoBecHbIe cocTosiHus. Hauana TepMonHaMuKy.
[ukibl. DHTpOMHUS U €€ CTaTUCTUIECKOe ToMKOoBaHue. SBnenne nepenoca. Juddysus. 3akon
®uka. TermmonpoBogHOCTh. 3akoH Dypbe. BHyTpeHHee Tpenue (Bs3kocTh). 3akoH HeroToHa.

Pa3nes 3. DiIeKTPOCTATHKA M MOCTOSTHHBIN 3JIEKTPHYECKHI TOK

3akoH Kynona. Teopema Octporpaackoro-I"aycca. Jlumnoinb. JAus3aeKTpuku B
AIIEKTPOCTATUYECKOM IIOJIE.

Pa3znen 4. JiekTpoMarHeTusm

3akoH AMrepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenna. Marnetuxu.
DJIeKTpOMAarHuTHas MHIAYKIMS. Y paBHeHUE MakcBea.

Pa3nea 5. Onruka

WNurtepdepentius BoaH. Judpaxius BoiH. [lonspuzanus BosH. TemioBoe n3nydeHue.
3akon Kupxroda. 'mnoresa [1nanka. KBantoBoe 00bsICHEHNE TEMIIOBOTO U3MydeHUs. D ekt
Komnrona. fAnepnas mogens atoma. [loctynarel bopa. ATom Bogopoaa o bopy.

Pa3nes 6. DiieMeHTBHI KBAaHTOBOM (pu3nkmn



I'mnotesa ne bpoitnsa. BonnoBoe ypaBuenue lllpenunrepa njs craiimoHapHBIX
cocrosuuit. OneiTel LlTepna-I'epiaaxa. MHorosnekTponHsiit atoM. Dddexr 3eemana. [Tpuniun
[Taynu. KBaHTOBBIE cTaTUCTUUYECKHUE pactipenenenus boze-Olinmreitna u @epmu-/upaka.
®ononbl. 3akonbl Jlebast n DiHIITEIiHA. XapaKTepUCTHKH Sapa: 3apsill, Macca, SHEPTUs CBA3U
HYKJIOHOB. SnepHble peaknuu. @yHnaMeHTaIbHbBIC B3aUMOIECHCTBUS U OCHOBHBIE KIIACCBHI

DJIEMEHTAPHBIX YACTHII.
OO6r111ee KOJIMYECTBO pa3esioB — 6.
4 O0beM yueOHOM TMCUMILTHHBI

Bunast yueOHOI paboThI B B akanem.
3a4EeTHBIX qacax
eIMHUIIAX

OO6masi TPyA0eMKOCTh THCIHILJIMHBI M0 YYeOHOMY TJIAHY 10,0 360
KonrtaktHas patdora (KP): 3,56 128,8
Jlexmum (JIek) 1,33 48
JlaGopatopusbie 3ansatusi (JIad) 0,89 32
[Tpaktrueckue 3anstus (113) 1,33 48
CamocrositesibHas padora (CP) 4,44 160
Buja koHTpoOJISi: 3a4eT / IK3aMeH 2,0 dlaamen
(71,8)
B ToM ymciie mo cemecTpam:
2 cemecTp
OO0u1as TPy10€eMKOCTh B ceMecTpe 4,0 144
KoutaktHasi pa6ora (KP): 1,33 48,4
Jlexnuu (JIek) 0,44 16
JlaGopatopusble 3ansatusi (JIad) 0,44 16
[Tpaktrueckue 3anstus (113) 0,44 16
Camocrositesbnas pa6ora (CP) 1,67 60
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 sk3ameH(35,6)
3 cemecTp
OO6masi Tpy10eMKOCTh B ceMecTpe 6,0 216
KontaktHasi pa6ora (KP): 2,22 80,4
Jlexmum (JIek) 0,89 32
Jlabopartopusie 3ansTus (J1ab) 0,44 16
[Tpaktnueckue 3aastus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,78 100
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 sk3aMeH(35,6)
Bunpl yue6HO# paboThI B 3auernrix | B actponom.
eIMHUIIAX Jacax
OO6masi TPyA0eMKOCTh THCIHIIJIMHBI M0 YYeOHOMY TJIAHY 10,0 270
KontaktHasi pa6ora (KP): 3,56 96,6
Jlexnuu (JIek) 1,33 36
Jlabopartopusie 3ansTus (J1ab) 0,89 24
[Tpaktnueckue 3aastus (I13) 1,33 36
CamocrositesibHas padora (CP) 4,44 120
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 2,0 dlaaven
(53,4)
B ToM umcIie o cemecTpam:
2 cemecTp
OO6masi Tpy10eMKOCTh B ceMecTpe 4,0 108
KonrtaktHas patdora (KP): 1,33 36,3
Jlexmum (JIek) 0,44 12




JlaGopatopusble 3ansatusi (JIad) 0,44 12
[Tpaktrueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP) 1,67 45
. IK3aMeH
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 1,0 (26.7)
3 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 6,0 162
KonrtaktHas patdora (KP): 2,23 60,3
Jlexmum (JIek) 0,89 24
JlaGopatopusbie 3ansatusi (JIad) 0,44 12
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositenbHas padora (CP) 2,77 75
. IK3aMeH
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 1,0 (26.7)

AHHOTanus padoyeil NPOrpaMmMbl U CHUNITHHBI

«O6mas n Heopranuueckasi xumus» (b1.5.08)

1 Heap AUCHUIUIMHBI - TPUOOpPETCHHE 3HAHWNW W KOMIIETCHUUH, (QopMHUpOBaHUE
COBPEMEHHBIX IPECTaBICHUN B 00J1aCTH TEOPETUUECKUX OCHOB XUMHUH U XUMHH 3JIEMEHTOB.

2 B pe3yabTrate wu3yuYyeHHs JUCHUILUIMHBI O00y4yalomuiicsi 1m0 mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadoame cnegyromumu obmenpodeccruoHanbHbIME KommeTeHIusMu (OTTK):

— CIIOCOOHOCTBHIO MCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLMILIUH B
npo(ecCHOHANBHOM  ACITETbHOCTH, MPUMEHSATh METOJIbl MAaTeMAaTHYECKOTO aHaiu3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 HecieaoBanus (OITK-2);

— CIIOCOOHOCTBIO HCIIOIH30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI [ TOHUMAaHUS
OKpY’Karomiero Mupa u spieHui mpuposi (OITK-3).

3namo:

—  DJIEKTPOHHOE CTPOEHHUE aTOMOB U MOJIEKYII,

— OCHOBBI TEOPUH XUMUUYECKOMN CBSI3U B COCUHEHUSAX Pa3HBIX THUIIOB, CTPOCHHE BEILIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUY;

—  OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKHUX MPOILECCOB U XapaKTEPUCTUKHI
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAaHUsI XUMUUYECKUX PABHOBECUI B pacTBOpax 3J1EKTPOJIUTOB,

— CTPOEHHE U CBOMCTBAa KOOPJAMHAILIMOHHBIX COCTUHEHU;

— XUMHUYECKHE CBOMCTBA AJIEMEHTOB PA3JIMUHBIX TPYIIT NEPUOJAUYECKON CUCTEMBI U UX
BaXKHEUIIINX COCTUHEHUH.

Ymems:

— BBIIOJIHATh OCHOBHBIE XHMHMYECKHE OIEpalud, ONPEAEHATh TEPMOIUHAMUYECKHE
XapaKTEPUCTUKH XUMUUYECKUX PEaKLUii U PAaBHOBECHbBIE KOHIIEHTPAIIUU BELIECTB;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHYECKHE CIPABOYHBIE
JaHHBIC JJIs PelIeHUs TPOPECCHOHATBHBIX 3a/1a4;

— MPOTHO3UPOBATh BIMSIHHUE PA3IUYHBIX (DAKTOPOB HA paBHOBECHE B XUMHUYECKHUX
peaKkIusx.

Braoems:

— TEOPETUYECKMMHU METOJAMH OIKMCAHUS CBOMCTB MPOCTBIX U CJIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJOKEHHS B IEPUOJUYECKOW CHUCTEME
XUMUYECKHUX AJIEMEHTOB,;

— DKCINEPUMEHTAJbHBIMU METOJaMU ONPENCIICHUS HEKOTOPhIX (PU3UKO-XUMHUYECKUX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUN.



3 KpaTtkoe conep:kanue THCIUNTIUHBI

Paznen 1. [IppHIMOBI XMMUK

CtpoeHne aTOMOB Y MEPUONYECKUIN 3aKOH.

BonHoBBIE CcBOICTBa MaTepualbHBIX 00bEKTOB. YpaBHeHHe ne bpoiins. CooTHomeHue
HeonpeneneHHocTel ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuH [Ipenunrepa.

CoBpemenHas (GopMyITHpOBKa NEPUOAMYECKOTO 3akoHa. [lepuomuyeckas cucrema u ee
CBSA3b CO CTPOCHHEM aTOMOB. 3arojHEHHE DJEKTPOHHBIX CJIO0EB M O0O0JI0OYEeK aToMOB B
nepuoanuecko cucreme snemeHtoB JI.M. MenneneeBa. Crenenu okucieHus. Baxneitmme
OKHCIIUTENN U BOCCTAHOBUTENW. BakHellme cXeMmbl MPEBpPalICHUs BEUIECTB B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XHUMHYECKas CBA3b U CTPOECHUE MOJIEKY L.

KoBasieHTHast cBsi3b, OCHOBHBIE TOJIOKEHUSI METO/A BAJIGHTHBIX CBsi3el. PaccMoTpenue
CXEM TepeKphIBaHUs aTOMHBIX OpOUTaliell mpu oOpa3oBaHUU CBsi3el B MoJieKynax. OCHOBHbIE
MOJIOKEHUS MeTo1a MoJeKyJsipHbIX opouTtaneit (MO JIKAO). O61iue cBeieHus: 0 KOMITIEKCHBIX
COEIMHEHUAX, UX CTPOCHHE. MEXMOJIEKYIsIpHAas U BHYTPUMOJEKYISpPHAs BOJOPOAHAS CBS3b.
HonHas cBs3p Kak MpeleNbHBIA Cilydail KoBaJeHTHOW cBs3u. OOmMe mnpeicTaBiIeHUs O
MEXMOJIEKYJIIPHOM  B3aMMOJECUCTBUM: OPUEHTAMOHHOE, WHIYKLIMOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTrka peakuii 1 XuMU4eCKOe PaBHOBECHE.

[ToHsiTHE O XMMHYECKON TEPMOJAMHAMUKE, TEPMOJUHAMUYECKHE (DYHKIIMH COCTOSTHHS
(xapaktepuctuyeckue (yHKIUH). XHUMHUYECKOe paBHOBecHe. VCTHHHOE | Kaxyleecs
paBHOBecHs. KOHCTaHTa XHMHYECKOTO PAaBHOBECHS. DIEKTPOXUMHUIECKHE MTPOIECCHI, IIOHATHE 00
3JIEKTPOJHBIX IOTEHUHAJAX. OJIEKTPOABMKYINAS CHJIA OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil ¥ KpUTEPHU CaMOIIPOU3BOIBLHOTO TPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax.

[Ipoueccrl, compoBoXkaalomue 00pa3oBaHHWE  JKUIKUX  UCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJUTOB. ACCOIMUPOBAHHBIE M HEACCOLMHPOBAHHBIE AJICKTPOJUTHI.
Crenenpr aucconmanuu. KoHcTaHTa aucconmanuu. PaBHOBecHMe B CHCTEME, COCTOSIICH U3
HACBIIIEHHOTO0 PacTBOpAa MaJlOpPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeTMHEHUI. PaBHOBECHE quCCOMAMU BOJbI, HOHHOE IPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTB OT Temneparypsl. Illkana pH. ['uaponus conen.

CKOpOCTh peakiuii U KaTaius.

[lonsitue o xumuyeckoil kuHeTuke. OAHOCTANUUHBIE M CJIOXKHBIE PEAKIMU. 3aKOH
nercTBytomux Macc. KoHcTanTa ckopoctu peakuuud. MOJEKYyJISIpHOCTh W MOPSIOK PEaKIUU.
3aBUCUMOCTh CKOPOCTH PEAKIMU OT TEMIEPaTyphl, SHTAJIbIUSA aKTUBAIMU. ['OMOreHHBbIN U
reTePOTCHHBIN KaTalun3.

Pasnen 2. Heopranuyeckasi xumust

XumMud S- U P- 2JIEMEHTOB. BOgopoa-niepBbIi 3JIEMEHT MEPUOJAMYECKONM CHCTEMBI, €ro
JIBOMCTBEHHOE TMOJOXKEeHUe. JneMeHThl 1 - 2 u 13 - 18 rpynnm nepuoauydeckoil CUCTEMBI.
3aKOHOMEPHOCTH B HW3MEHEHHUU DJEKTPOHHBIX KOH(HUTypalui, BEIUYHH PAIUYCOB,
ANEKTPOOTPHULIATEIIBHOCTA U SHEPIMM HMOHM3AIMU aTOMOB. THUNHYHBIE CTENEHU OKHUCIICHUS.
XUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH B CTPOCHHUH M CBOMCTBAX OCHOBHBIX
TUTOB coeAnHeHul. [IpupoaHble coenMHEHNs, IOJyYEHUE U IPUMEHEHHE.

Xumus d- u f- amemMeHToB.

OneMeHThl 3-12 Tpynn NepuoJWYecKOW CHUCTEMBbI. 3aKOHOMEPHOCTH B HW3MEHEHUU
ANEKTPOHHBIX KOHGUTYpaLUi, BEIMUYHUH PaInyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTETICHEN
OKUCJICHUs, KOOPJAMHAIIMOHHBIX 4YHCEN aToMoB. lIpupoanHble cOeAUMHEHUs, IMOJIyYEHUE U
COTOCTaBJIeHHE (PU3UUYECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHue M cBOKCTBA
OCHOBHBIX THIOB coeanHeHuit. OcobeHHOCTH f- 371eMEeHTOB.

OO611ee KOJIMYECTBO pa3IeiioB — 2.



4 O0beM yueOHOH THCHUIIINHBI

Bunpl yue6HO# paboThI B B akanmewm.
3a4ETHBIX gacax
eIMHUIIAX

O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 12,0 432
KounraktHas pa6ora (KP): 4,45 160,8
Jlexnuu (JIek) 1,78 64
Jlabopartopusie 3ansTus (J1ad) 1,78 64
[Tpaktnueckue 3aastus (I13) 0,89 32
CamocrositeabHas pa6ora (CP) 5,55 200

Bua koHTpOJIA: 3aUeT / IK3aMeH 3k3amen(71,2)

B Tom unciie o ceMecTpam
1 cemecTp

OO0uias TPy10€eMKOCTh B ceMecTpe 7,0 252
KounraktHas pa6ora (KP): 2,67 96,4
Jlexmum (JIek) 0,89 32
JlaGopatopusbie 3ansatusi (JIad) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,89 32
CamocrositeabHas padora (CP): 3,33 120

Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 dlesamen

(35,6)
2 cemecTp
OO01mas Tpy10eMKOCTh B ceMecCTpe 5,0 180
Kounrakthas pa6ora (KP): 1,78 64,4
Jlexmum (JIek) 0,89 32
JlaGopatopusbie 3ansatusi (JIad) 0,89 32
[Tpaktrueckue 3anstus (113) -
CamocrositenbHas padora (CP) 2,22 80
. IK3aMeH

Buja xoHTpoJIsi: 3a4eT / IK3aMeH 1,0 (35,6)

Byl yue6HO# paboThI B B actponom.
3aYETHBIX gacax
eIMHUIIAX

O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 12,0 324
KounraktHas pa6ora (KP): 4,45 120,6
Jlexnuu (JIek) 1,78 48
Jlabopartopusie 3ansTus (J1ab) 1,78 48
[Tpaktuueckue 3anastus (I13) 0,89 24
Camocrositesbnas pa6ora (CP) 5,55 150

Buja koHTpoOJISi: 3a4eT / IK3aMeH 2,0 sk3ameH(53,4)

B ToM ymciie mo cemecTpam:
1 cemecTp

OO01mas Tpy10eMKOCTh B ceMecTpe 7,0 189
KounraktHas pa6ora (KP): 2,67 72,3
Jlexmum (JIek) 0,89 24
JlaGopatopusble 3ansatus (JIad) 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositeabHas padora (CP): 3,33 90

Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 dlamen

(26,7)




2 cemecTp

OO6masi Tpy10eMKOCTh B CeMecTpe 5,0 135

KonTakTtHas patdora (KP): 1,79 48,3

Jlexmum (JIek) 0,89 24

JlaGopatopusble 3ansatus (JIad) 0,89 24

[Tpaktrueckue 3anstus (113) -

CamocrositesibHas padora (CP): 2,22 60

Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 1,0 IKIAMEH

(26,7)

AHHOTaNUsA padoyeil MPOrpaMmMbl JUCUHUIIIMHBI
«Opranunueckasi xumus» (b1.5.09)
1 Heap AUCHUNIMHBI — TPUOOpPETEHNE CTYACHTAMU 3HaHUN O CTPOCHUU OPTaHUYECKUX
COEIMHEHU I, OCHOBHBIX XUMHUYECKHX CBOMCTBAX PA3JIMYHBIX KJIACCOB OPraHUYECKUX COEIMHEHUN
U METOJ[aX UX MOJy4YEeHHs, KaK MPOMBIIUIEHHBIX, TaK U JaOOPaTOPHbIX.

2 B pe3yabTtaTte wu3yYeHHsi MAUCHUILUIMHBI O0yYalOIIMiicsi MO mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obaaoams crnienyromumu obmenpodeccruonanbHbiMu kKomneTenmusymu (OITK):

- CIOCOOHOCTHIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLIUTIIINH
B TMpo(ecCHOHANLHON eATeNhbHOCTH, MPUMEHSATh METOJbl MaTEMaTHYEeCKOrO aHaiu3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOrO rcciaeaoBanus (OITK-2);

- CIOCOOHOCTHIO HCIONB30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaoIIero Mupa u siieHui mpupos! (OITK-3).

3namu:

— TEOPETUYECKHE OCHOBBI CTPOCHMS M CBOWCTB PA3IMYHBIX KJIACCOB OPraHUYECKHX
COCIIMHECHU;

— CHOCOOBI TOJyYeHUsI U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX
COCIIMHEHU;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTAHUUYECKUX PEAKIIMIA;

Ymemns:

— IPUMEHATh TEOPETUYECKWE 3HAHUSA [JIs CHHTE3a OPTraHWYECKUX COEIUHEHUU
Pa3JIMYHBIX KJIACCOB;

— aHaJIu3MpOBaTh M TNPEACKA3bIBaTh PEAKIMOHHBIE CBOWCTBA OpPraHUYECKHX
COCIMHECHU;

— COCTAaBJISAITh CXEMbI CUHTE3a OPTraHMYECKUX COEUHEHUN, 3aJaHHOIO CTPOCHHS;

Braoems:

— OCHOBaMH HOMEHKJIaTYphl U KJIACCU(PUKALUU OPraHUYECKUX COCAUHEHUH,

— OCHOBHBIMH T€OPETHUYECKUMU MPEACTABICHUSIMU B OPTaHUYECKON XUMUHU;

— HaBbIKaMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB TOJYYEHUS OpPraHMYECKHX
BEILIECTB.

3 Kpatkoe cogep:kanue TUCHUTIUHBI

Homenkmarypa oprasmyeckux CoOeAUHEHH. Teopuss XHMHYECKOIO CTPOEHUS U
HacklmeHable  yrieBogoponbl (YB). ITlpupoma xoBanentHOU cBs3zu. Dopmynsr Jlbromca.
@opmanbhbiil 3apan. Oddektel 3amectureneit. [IpoMexyTOUHBIE COSAMHEHUS W YaCTHIIBI
OpPraHMYECKUX peakUMsaX. OHEepreTudyeckas auarpaMma peaknuuu. MeXaHu3M peakiuH.
CrepeounsomMepusi, €e BUIbI U 0003HAUCHHUS.

Anmudarnueckne coenuHeHus. HacbimeHHble W HeHachlmleHHbIe YB.  Ankassl,
LUUKJIOAJKAHbI, AJKEHbI, aJKUHBI, MOJHMEHbl (AUEHBI). B KaxaoMm Kiacce paccMaTpuBarOTCs
CIIEyIOIINE Pa3/Iesibl: U30MEpHs, HOMEHKIIATypa, GU3NYECKUEe U XUMUYECKUE CBOMCTBA, CITIOCOOBI
NoJTydyeHusl. MexaHu3Mbl peakliuid. DHepreTudeckas [uarpaMma peakiui.

Apomatuueckue coenuHeHus. Teopun apoMatndyHocTu. CoenrMHEHHsST OCH30JIBHOTO PsIa.



N3omepus. Homenkmarypa. CrocoObl mosydeHHs. XUMHUYECKHE CBOWCTBa. BrnusHue
3aMecTuTeNnei B OCH30JbHOM KOJIbIIE Ha HAIPABJICHHE U CKOPOCTh PEaKIUl AIEKTPOPUIHHOTO
3aMelICHHUS.

4 O0beM yueOHOM TMCUMILTHHBI

Bunsl yueOHoit paboThI B 3auerHbIX B akanem.
eIMHUIIAX Jacax
OO01ast Tpy10eMKOCTh THCHHMIIJIMHBI 10 Y4eOHOMY 3,0 108
MJIaHY
KonrtaktHas patdora (KP): 1,33 48,2
Jlexmum (JIek) 0,44 16
[TpakTuueckue 3anastust (I13) 0,89 32
CamocrositesibHas padora (CP) 1,67 59,8
Bua koHTpoOJIS: 3aUeT/IK3aMeH 3a4eT ¢
OLICHKOM
Bunast yueOHOI paboThI B 3auerHbIX B actponom.
eIMHUIIAX Jacax
OO01ast Tpy10eMKOCTh THCHHMIIJIMHBI 10 Y4eOHOMY 3,0 81
MJIaHY
KonrtaktHas patora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
[Tpaktuueckue 3aastus (I13) 0,89 24
CamocrositenbHas padora (CP) 1,67 44,85
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 3a4eT ¢
OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI

«Dusznyeckasi xumus» (51.5.10)

1. Heap AMCHMIUIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YHPAaBISIOLIUX
XOJIOM XHMHYECKOTO TpoIlecca, MOKa3aTh OOJNACTH MPHJIOKEHUS ITHX 3aKOHOB W HAYYHTh
CTYJI€HTa TPaMOTHO MPUMEHSTh UX IPU PEHICHUH KOHKPETHBIX TEOPETUUYECKUX U MPAKTHUYECKUX
3amad.

2. B pe3yabrare wu3ydyeHusi AUCUUILVIMHBI OOYYAKOINMHCH IO MporpamMmme
O0akaJiaBpHAaTAa J0JI/KeH:

Obnadams cnenytomumu oodmenpodeccnoHanbHbiMu KomneTeHusMu (OITK):

- CIIOCOOHOCTBIO  HCIOJIb30BAaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYYHBIX
JUCIUILINH B TpoeccnoHabHOM NesTeIbHOCTH, MPUMEHSATh METOAbl MATEMAaTHUYECKOI0 aHaAIn3a
U MOJICTTMPOBAHUS, TCOPETHUECKOTO U dKCIIepUMeHTalIbHOTO uccienoBanus (OITK-2);

- CIIOCOOHOCTBIO HCIONB30BaTh OCHOBHBIC E€CTECTBEHHOHAYYHBIC 3aKOHBI JUISI
MOHUMAaHHMsI OKPY’KafoIIero Mupa u siieHui mpupoast (OITK-3).

3namu:

- OCHOBHBIE 3aKOHBI (PM3NIECKON XUMUU, B3AUMOCBSI3h (PUINUYECKUX I XUMUIECKUX
XapaKTepUCTHK IpoIlecca;

- NyTH ONpelieieHHs] BaXHEUIINX XapaKTePUCTUK XHMHUYECKOTO paBHOBECHUS
(KOHCTaHTBHI PABHOBECHS, PAaBHOBECHOTO BBIXOJA MPOJYKTA, CTENEHHU MPEBPAIICHHUS HCXOTHBIX
BEIIECTB) U BIMSHUS Pa3IUYHbIX (PAKTOPOB HA CMEIIEHNE XUMUUYECKOTO PaBHOBECHS;

- YCIIOBUSI YCTAHOBJICHUS (Da30BBIX PAaBHOBECHM B OJHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMax, BO3SMOYKHOCTH Pa3/IeTCHUS CIOKHBIX CHCTEM Ha COCTABIISIONINE KOMIIOHEHTHI,

- TEPMOJMHAMHYECKOE OMMCAHUE CBOWCTB WICATBHBIX M HEUACATHHBIX PACTBOPOB,
MOJIXO/IbI K HAXOKICHUIO MApIUATbHBIX MOJIIPHBIX BEJINYMH KOMIIOHEHTOB PacTBOpa.

Ymems:



- IPUMEHSTh TEOPETUUECKHUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METOIbI UCCIIEIOBAHUS
(u3nUecKoil XMMHUHU TIPU pelIeHUH NPo(hecCHOHAIBHBIX 3a/1a4;

- IIPOBOAUTH TEPMOJMHAMUYECKHE PACUEThI, OCYIIECTBIATh aHAJINW3 U Ha OCHOBE
3TOrO JieaTh 000CHOBAHHBIE BHIBOJIBI,

- Mpe/ICKa3blBaTh U HAXOAUTH ONTHMAJIbHBIE YCIOBUS NMPOBEACHUS XUMHUYECKOIO
IpoLecca ¢ HeNblo MOIyYeHUs] MaKCUMaJIbHO BO3MOKHOT'O BBIX0/1a MHTEPECYIOIIEr0 IPOAYKTA,

- NPECTaBIIATh JaHHbIE JTa0OPaTOPHOTO UCCIIEAOBAaHUS B rpaduieckoil popme u Ha
OCHOBE TIOJyYEHHBIX 3aBUCUMOCTEH OIpPEAENsATh COOTBETCTBYIOLIUE TEPMOJUHAMHUYECKHE U
KMHETUYECKUE XapAKTEPUCTUKN XUMHUECKON CUCTEMbI U XMMHUYECKOI0 IIPOLECCa;

- IPOBOAMTH AHAJIU3 U KPUTUUYECKU OLICHMBATh IOJYUYEHHBIE SKCIIEPUMEHTAIIBHBIE
JlaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemy:

- KOMIIJIEKCOM COBPEMEHHBIX TEOPETHYECKHUX METOJOB (PU3MUECKOW XMMHU IS
pelIeHNs KOHKPETHBIX HCCIeA0BaTENbCKUX 3a/1aY;

- HaBbIKAMHU  OINpPEAENICHUS] COCTOSIHMSI PaBHOBECHS M  CAMOIPOU3BOJILHOTO
HAIpPaBJIEHUSI XUMUYECKOT0 MpoIiecca;

- npueMaMd oOpaOOTKM TOJYYEHHBIX OMNBITHBIX MJAHHBIX JUIS BBISBICHHUS H
YCTQHOBIICHHSI B3aMMOCBS3€H MEXAy TEpPMOAMHAMHYECKUMH CBOHCTBaMU M (DU3MUYECKUMHU
napaMeTpamH Mpoiiecca;

- 3HAHHUSMU OCHOBHBIX 3aKOHOB (U3NYECKOM XUMHH [UIsI COJAEp KaTeIbHOM
MHTEPIIPETALIMA TEPMOANHAMUUYECKUX PACUETOB.

3 Kpartkoe coaep:xanue JTUCUMILIHHbI

Paznen 1. Xumuuyeckass TtepMoauHAMuMKA. 1-piif U 2-0i 3aKOHBI TEPMOJUHAMHKH,
noctynar [lnanka. B3aumocBs3b TEIUIOTHl, paOOThl M W3MEHEHWS BHYTPEHHEH SHEpruu B
npoleccax ¢ y4acTueM uaeanbHoro rasza. Termnoémkocts TBEPABIX. JKHIKUX M Ta3000pa3HbIX
BellecTB. Tepmoxumusi. Brrunciienne TemIoBbIX 3PPEKTOB XUMUYECKUX PEaKIui, MPOLECcCOB
(a30BBIX MEPEXO0B, PACTBOPEHUS U IPYTUX (PU3UKO-XUMHUYECKUX MporieccoB. DHeprus [ ndoca
u osHeprus ['enbMmronblia Kak KpUTEpPUM HaMpaBlIEHHWS XUMHYECKOro Ipoiecca. Pacuér
abCOMIOTHON SHTpONMHMU. XUMHUECKOoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO pPaBHOBECUS WU
MeTOJbl €€ pacuéra U HKCIEPUMEHTAJIbHOrO OmpeseseHus. PaBHOBECHBINM BBIXOJ HPOAYKTA,
BJIMSTHUE JABJICHUS, TEMIIEPATYyPbl, IPUMECU HHEPTHOI'O ra3a Ha paBHOBECHBIM BBIXOJ. Y paBHEHUS
n3orepMbl  u  u3obapel  Bant-T'odda. Crarucrmueckas  TepmoauHamuka.  Pacuér
TEPMOIMHAMHYECKUX (QYHKIMNA Ha 6a3e MpeICTaBIeHUI 0 CyMME MO0 COCTOSIHUSM.

Paznen 2. ®da3oBble paBHOBeCHS] B OJHOKOMIIOHEHTHBIX cucTeMax. Da3oBbie
nepexoabl U (a3oBas AuarpamMma COCTOSIHUS JUIsl OTHOKOMIOHEHTHBIX cucTeM. TpoiiHas Touka.
VpaBuenue Knaneiipona-Knay3zuyca. 3aBUCMMOCTh JaBJICHUS HACBIIIEHHOrO Tapa OT
temneparypbl.  OmpeneneHue  TEpMOAWHAMHYECKHX  (QyHKUMH  mporecca  (ha3oBOro
nepexona.Kputuueckas remmneparypa.

Pazgen 3. TepmonmHamuueckass Teopusi pacTtBopoB. Knaccudukanus pacTBOpOB.
CnocoObl BbIpakeHHUsI cocTaBa pacTtBopa. [lapuuanbHble MOJIpHbIE BEIUYUHBL. Y paBHEHUS
I'nG6ca-/rorema. MneanbHble pacTBOpbl. TepMoauHamuyeckue (YHKIMM CMEIICHHS IS
UJeaNbHBIX pacTBOpoB, 3akoH Payms. IlpenenbHo-pa3zbaBieHHBIE PAcTBOPHI, 3akoH ['eHpH.
HeunneanbHble pacTBOPBI, MOJOXKHUTEIBHbIE U OTPULIATENIbHBIE OTKJIOHEHHUS OT 3aKkoHa Payis.
TepMoanHaMuyeckoe ONMHUCAaHWE HEUICAbHBIX PAcTBOPOB, AaKTUBHOCTb, KO3(UIIHEHT
aKTUBHOCTH. KoJIMraTuBHBIE CBOMCTBA PACTBOPOB HEJIETYUNX BEIIECTB B JIETYYEM PACTBOPUTEIIE.
Kpuockomnus, 30ymmuockonusi. OcMOC, OCMOTHYECKOE JTaBJICHHE.

Pasnen 4. ®a3oBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX cHcTeMax. J(narpammel
«J1aBJICHUE-COCTaBY, «TEMIIEPATyPa-COCTaBY», «COCTAB Mapa-COCTaB KUAKOCTU» JIJISl UICATbHBIX U
HEeHJICAIbHBIX pacTBOpoB. 3akoHbl [n06ca-KonoBanoBa, A3zeorpornus. DPUINKO-XUMHYECKHE
OCHOBBI pa3JielCHUsI KHUAKUX cMecel, pekTudukarus. OU3NKO-XUMUYECKUA U TEPMUUYCCKUN
aHanu3. Pa3nuyHble TUIIBI AUAarpamMM IUIaBKOCTH. DBTEKTUKA. [IpaBuito ¢a3 u nmpaBuiio peryara.

OO611ee KOTMYECTBO pa3aeiioB — 4.



4 O0beM yueOHO# JUCUMIIJIMHBI

Bunpl yue6HO# paboThI B 3ayerHBIX B akanmewm.
SAMHHIIAX Jacax
OO0mas TpyA0eMKOCTb JUCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5,0 180
KonraktHas pa6ora (KP): 1,78 64,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositenbHas padora (CP) 2,22 80
Buja koHTpoJIsi: 3a4eT/IK3aMeH 10 IK3aMeH
' (35,6)
Bunapr yaeGHO# paboThI B 3avernrix | B actponom.
SAMHHIIAX qJacax
OO0mas Tpy10eMKOCTh JIMCIUIIJIUHBI 10 Y4eOHOMY IJIAHY 5,0 35
KonTakTtHas patora (KP): 1,78 48,3
Jlexmum (JIek) 0,89 24
[TpakTuueckue 3anastus (I13) 0,89 24
CamocrositenbHas padora (CP) 2,22 60
Bua koHTpoOJIA: 3aueT/3K3aMeH 10 IK3aMeH
’ (26,7)

AHHOTaNUA Y4eOHOI NPOrpaMMbl JTHCHUILINHBI
«Konmougnasi xumusi» (b1.b.11)

1 Heab AMCHUIVIMHBI — TIPpUOOpeTeHne 00yYaromuMUCcs 0a30BBIMU 3HAHUSIMU B 00J1aCTH
TEPMOJIMHAMHUKE MOBEPXHOCTHBIX SIBJICHHMA M CBOMCTBAM JUCHEPCHBIX CHCTEM M TOJyYEHHE
YMEHUU B 4aCTHU MCTOJIB30BAHMS ITUX 3HAHUU MPU UCCIEAOBAHUH, TPOSKTUPOBAHUM U CO3TaHUH
pPEABbHBIX CUCTEM, SBIIAIOMINUXCS B OONBIINHCTBE CIIy4aeB JUCTIEPCHBIMH.

2 B pe3yabTrate wu3yYyeHHs JUCHUILUIMHBI O00y4yamomuiicsi 1m0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Obaadamy crnenyronmmu odmenpodeccruoHansHbiMA KoMieTeHnusMu (OI1K):

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMIUIMH B
npo(ecCHOHANBHOM  ACITETbHOCTH, MPUMEHSATh METOJIbl MAaTeMAaTHYECKOTO aHaim3a |
MOJICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO rccieaoBanus (OITK-2);

- CITIOCOOHOCTHIO HCIIOIH30BAaTh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI [ TIOHUMAaHUS
OKpY’Karomiero Mupa u spieHui mpupos! (OITK-3).

3namu:

- IPU3HAKH 0OBEKTOB KOJUTOMIHOM XUMUU U UX KIacCU(PUKAIHIO.

- OCHOBHBIE TIOHSTHSI U COOTHOIICHHS TEPMOJUHAMHUKUA TMOBEPXHOCTHBIX SIBICHUI
(TepMOaUMHAMUKA TOBEPXHOCTHOIO CJOS; aJre3usi, CMauMBaHHWE U pacTeKaHUE >KHUJKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHAE CBOWCTBA TEJ; aICOPOIUS Ta30B U MapoB, aJcOpOIUs U3
pacTBOpPOB).

- OCHOBHBIE TeopuH (pr3uvecKor aacopOuu.

- OCHOBHBIE NPEJACTABICHUS O CTPOCHUHU JIBOWHOIO 3JIEKTPUYECKOTO CJOS; MPUPOTY
ANEKTPOKUHETUYECKOTO MOTEHI[MAIA;0CHOBHBIE AIIEKTPOKUHETUYECKUE SBJICHHUS.

- ycnoBUs NpUMEHHMOCTH 3akoHa CTokca; 3akoH OuHmTEHHa — CMOJIYyXOBCKOIO,
rUIncomMeTpuueckoe ypaBsHenue Jlammaca.

- NPUPOAY CEAUMEHTAIMOHHOW M arperaTMBHOW YCTOWMYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB ITAB kak nrMO(UIBHBIX cHCTEM; OCHOBHBIE MOi0keHus: Teopun JJJIDO; npuunHsl 1
0COOEHHOCTH OBICTPOI W MEIJICHHON KOaryJsihH, KOHIIEHTPAIMOHHOW W HEHUTpaIn3alliOHHON
KOAaryJIsilHH.

- TUNBI CTPYKTYpP, BO3ZHUKAIOUIME B JHUCIEPCHBIX CHUCTEMAX, NPUYMHBI M YCIOBUS HX
o0pa3oBaHus; KIacCH(PHUKAIUIO UCTIEPCHBIX CHCTEM TI0 UX PEOJIOTUYECKUM CBOMCTBAM.



Ymemn:

- PacCUUTHIBATh MMAPaAMETPhI, KOTOPHIMH XapaKTePU3YIOT AUCIIEPCHOCTb.

- TPOBOJUTH PacyeThl C KCIOJb30BAaHUEM OCHOBHBIX COOTHOIICHUH TEPMOIAMHAMHUKH
MOBEPXHOCTHBIX SIBJICHHM.

- pacCUUTHIBATh OCHOBHBIC XapaKTEPUCTUKH MMOPUCTOU CTPYKTYPHI.

- pacCUMTHIBATh BEIMYHMHY DJIGKTPOKMHETHUYECKOTO TMOTEHIMajda IO JIaHHBIM
3JIEKTPOOCMOCa U AIeKTpodopesa.

- pacCUMTHIBATh MHTETPAIbHYIO U AU PEpeHINATHHYIO KPUBBIC pacTpeeNICHUs] YaCcTHUIL
0 pa3Mepam.

- pacCUMTHIBATh W aHATM3UPOBATH MOTCHIIMAILHBIC KPHUBBIC MAPHOTO B3aUMOJCHCTBUS
YaCTHII.

- PaCCUUTHIBATh U U3MEPSATH BA3KOCTh TUCTICPCHBIX CHCTEM.

Brnaoemw:

- IPEICTABIICHUSMU O POJIH MOBEPXHOCTHBIX SIBIICHUH M TUCTICPCHBIX CUCTEM B TEXHHKE U
PUPOJIE.

- METOJIaM{ U3MEPEHUS TTOBEPXHOCTHOTO HATSHKCHHUS, KPAeBOTO yTIa.

- 3HAaHUSMH O METOJaX U3MEPEHHMS aJICOPOIIMH U YIASTHHOW MOBEPXHOCTH.

- 3HAHUSIMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHeHUs | eabmronbiia — CMOITYyXOBCKOTO;

- METOJIaMH OTIPEICTICHUS AICKTPOKHHETHUECKOTO MTOTEHITHAA.

- METOZIOM CE€INMEHTAIIMOHHOIO aHaJIN3a.

- METOJIaMU OTIPEICTICHUSI KPUTUUECKOW KOHIICHTPAIIUA MUIIEIIIO00Pa30BaHUS;

- METO/IaMU UCCIICIOBAaHUS KHHETUKHU KOATyJISIIHH.

- METOJIaM1 U3MEPEHHS M aHAJIN3a KPUBBIX TCUCHUSI.

3 Kpatkoe cogep:kanue TUCHUNTHHBI

Paznen 1. [Ipeamer u npu3HAKH 00bEKTOB KOJJIOUIHON XUMHH

Konnmonnnas xumusi - Hayka O TMOBEPXHOCTHBIX SIBICHUSAX M TUCHEPCHBIX CHUCTEMaX.
OCHOBHbIE IPU3HAKU JUCHEPCHBIX CUCTEM - F€TEPOTr€HHOCTh U JUCIEPCHOCTh; MOBEPXHOCTHAS
SHEPrus; KOJMYECTBEHHbIC XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukanus aucrnepcHbIX
CHUCTEM.

Pazgen 2. TepmoguHaMUKA MOBEPXHOCTHBIX AABJICHUM

OOmasi xapakTepUCTUKAa TOBEPXHOCTHOM »JHepruu. I[loBepXHOCTHOE HATSKEHUE.
VYpaBuenune ['n66ca-I"epMromnpia 11l BHYTpEHHEH yACIbHON MOBEPXHOCTHOW SHEPTHUH (TIOTHOM
IIOBEPXHOCTHOM SHEPTUN).

Merton wu36piTkOB ['mO0Oca. dyHmaMmeHTaTbHOE aJACOpPOIMOHHOE ypaBHeHHE [mOOca.
YactHoe BbIpakeHHe ypaBHeHHs [1006ca. IloBEpXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
MHAKTHUBHBIEC BEILIECTBA.

Anresus u kore3us. YpasHenue Jronpe i pabotsl aaresun. CmMaunBanue, 3akoH FOHra.
VpaBuenne [ronpe-lOnra. Pactekanue xuakocrerd, koddduimeHt pactekanust nmo ['apkuHCy.
D¢ dexr Mapanronu, npaBmiio AHTOHOBA.

[TpaBumno ¢a3 'mb0ca u nucnepcHOCTh. BiusHUe KpUBU3HBI TOBEPXHOCTH Ha BHYTPEHHEE
naienue ten (ypaBaenue Jlarmmaca). Kaminspasie sinenus. YpaBHenue KenpBuna. Biusiaue
JUCIIEPCHOCTH HA PACTBOPUMOCTb, KOHCTAHTY PaBHOBECHS] XUMHUYECKON peaklnH, TeMIepaTypy
¢azoBoro nepexona.

Metoapl TONyYeHHS AWCIEPCHBIX CHCTEM. YpaBHeHHE PeOuHzaepa st paboTh
mucneprupoBanus. Iddexkr Pedunaepa. ['oMoreHHass U reTeporeHHass KOHICHCAIHS. JDHEPTUS
['u606ca obpazoBanus 3apoapiiia HOBoH (a3bl. Kunetnka o6pa3zoBaHus HOBOH (as3bl.

Pa3nes 3. AxcopOumoHHbIe pABHOBECHS

[Tpupona ancopOIMOHHBIX CHII. AZICOPOITHS Ta30B U MApOB HA OJTHOPOTHOM MMOBEPXHOCTH.
3akoH l'enpu. Mopens u ypaBHeHue Jlenrmiopa. Teopus MOTUMONEKYJSPHONW anacopOIUH
bpynayaspa, Ommera, Temnepa (BOT). Onpenenenne yaenpHoOM moBepxHOCTH MeTo10M bOT.



AncopOnmst Ta30B ¥ TApOB Ha MOPHUCTHIX MaTepuanax. Kimaccudukarus mop no JlyouHuny.
Teopuss kanwuIApHOM KoHAeHcauuu. Pacuer mHTerpanbHON U audQepeHnnanbHO KpHUBBIX
pacnpenenenus oobeMa op Mo pa3Mepam.

AncopOumsi Ha MUKPONOPHUCTHIX MaTepuanax. IloreHumansHas teopust [lonsHu.
Xapakrepuctuueckass KpuBas ancopOumn. OO000meHHoe ypaBHeHHe Teopun JlyOmHHMHA
00BEMHOT0 3aMOTHEHHSI MUKPOTIOp, YpaBHeHue [lyOnnuHa - PagynikeBuya.

AnicopOnust MOBEpXHOCTHO-aKTUBHBIX BemecTB. [IpaBuno Jlrokio - Tpay6e. 3aBHCHMOCTH
IIOBEPXHOCTHOI'O HATSKEHMS OT COCTaBa pacrBopa. YpaBHeHue llIMmkoBckoro. YpaBHeHHs
COCTOSIHHS Ta3000pa3HbIX MOBEPXHOCTHBIX (3ICOPOIMOHHBIX) TIEHOK. Beckl JIenrmtopa.

Pa3nes 4. DiiekTpuyecKue siBJCHUSI HA TOBEPXHOCTH

Mexanusmbl oOpa3zoBaHusi JBOWHOTO dnekrpudeckoro cios ([A9C). VYpaBaeHus
Jlunnmana. OnekTpokanwuisipHble Kpubble. Teopunm crpoenus [IOC. PemeHne ypaBHEHus
[Tyaccona-bombumana mis nuddysnoit vactu JID9C. JI9C mo Teopuun IlltepHa, mepesapsiaka
MOBEPXHOCTH.

DJIEKTPOKMHETUYECKUE  SIBJICHUS, DJICKTPOKMHETHYECKUH TOTEHUIHAI. Y paBHEHUE
I'enbmromnbiia-CMOITyXOBCKOTO JUIS SJIEKTPOOCMOCA U 3JIEKTpodopesa.

Paznen S. Kuneruyeckue cBOiicTBA TUCHEPCHBIX CHCTEM

CBsI3b CKOPOCTH OC@KICHUS YaCTHUI] C UX pa3MepoM. YCIOBHsS COOJIOACHUS 3aKOHA
Croxkca. CenMMEHTAILMOHHBIN aHAIN3 TOJUAUCIIEPCHBIX cucTeM. KpuBbIe pacnipeneneHust 4acTHI]
no pasmepam. IIpupona OpoyHOBCKOro ABIKEHHs. 3akoH ODiHmTEHHa - CMOJIyXOBCKOTO.
CrnenctBust W3 Teopud OpOyHOBCKOro jaBWkeHHs. CeaumeHTarmoHHO-TU(Py3noHHOE
paBHOBECHE, TUIICOMETPUUECKUI 3aKOH.

Pa3gen 6. ArperaTuBHasi yCTOHYHUBOCTb M KOATYJISALMS AUCIIEPCHBIX CUCTEM

CenuMeHTAIIMOHHAS M arperaTuBHAs yCTONYUBOCTH cucTeM. JlnodunpHble u THO(HOOHBIE
cucrteMbl. Kpurepuii mmodunpHOocTH 10 Pebunnmepy-lllykuny. JlmodunapHbie aucnepcHbIC
cuctembl. Kitaccudukanys moBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMHKA U MEXaHU3M MHU-
nemwtooopazoanusi. Ctpoenue munemn [TAB. ComoOunuzanms. Kputnueckas KOHIEHTpaIus
MUIIEIUI000pa30BaHMsI, METO/IbI €€ OIPEICIICHHS.

JInopobubie mucnepcHbie cuUcTeMbl. DaKTOPHl yCTOMYMBOCTU JUOGOOHBIX CHCTEM.
brictpas u Mennennas koarynsnus. Kuneruka koaryisinuu no CMOJIyXOBCKOMY. 3aBUCUMOCTD
YHClla YaCTUIl Pa3HOTro nopsiika oT BpeMeHu. OCHOBHBIE MOJIOXKeHUs Teopun Jlepsruna, Jlannay,
@epres, Opepbeka (JJJIPO). PackimuuBaromee naBieHHe M ero cocramisommue. OOrmiee
ypaBHEHHE JIi SHEPIUM B3aUMOACHMCTBHSI JUCIEPCHBIX vacTHll. [loTeHuManbHBIE KpHUBBIE
B3aUMOJACUCTBUA vacTull. HeWTpanuszanMoOHHas M KOHLEHTpalUOHHAas Koaryisnus. lIpasuio
[lyneue-I"apau.

Paznen 7. CrtpykrypooOpa3oBaHMe M CTPYKTYPHO-MeXaHHYeCKHe CBOHCTBa
AUCIIEPCHBIX CHCTEM

Tumsl CTpyKTYp, 00pa3yromuxcs B AUCIEPCHBIX CUCTeMaX. B3anMocCBA3b MEXIY BHIIOM
MOTEHITMATBLHOW KpUBO# B3ammojercTBus yactuil (1o teopun JJIPO) u THIIOM BO3HUKAFOIINX
cTpykTyp.  KoarynsiMOHHO-TUKCOTPOIIHBIE M KOHJIEHCAlIMOHHO-KPUCTAIU3AI[MOHHbBIE
CTPYKTYPBI.

Peonornueckuii Meton HCCIENOBaHUS AMCIEPCHBIX CUCTEM. OCHOBHBIE MOHSTHS U
ujeanbHble 3aKOHBI peosioruu. MoienpoBaHe peoJorHYeCKIX CBOIMCTB Tel.

Knaccudpukanuss AWCIEPCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOWCTBaM.
Bs3KOCTh JKHMIKUX arperaTMBHO YCTOMYMBBIX AMCHEPCHBIX CUCTEM. YpaBHEHUS OWHINTEIHA,
[raygunrepa, Mapka - XayBuHka. Peonornueckue CBOMCTBA CTPYKTYpPUPOBAHHBIX
YKUJKOOOPA3HBIX ¥ TBEPAOOOPA3HBIX CHCTEM.

OO11ee KOMUYEeCTBO pa3aeioB — 7.
4 O0beM yueOHO# JUCHUIIJIMHBI

Bunast yueOHOI paboThI B 3auerHbIX B akanem.
eAMHULIAX Jacax
O01asi TPY/10eMKOCTh IHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 5,0 180




Konrakthas pa6ora (KP): 1,78 64,4
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3ausrus (I113) - -
Jlabopartopusie paboTs (JIP) 0,89 32
CamocrositesnbHas padora (CP): 2,22 80
[ToaroroBka K J1abopaTopHBIM paboTam 299 40
CaMocCTOsITeTbHOEC H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI ' 40
Buja koHTpoJIsi: 3a4eT/IK3aMeH 10 IK3aMeH
' (35,6)
B
N B actponom.
Bunapr yaeGHO# paboThI 3a4eTHBIX
EIMHUIIAX Hacax
O011asi TPY/10€MKOCTh THCIHUIIJIMHBI N0 Y4e0HOMY IJIAHY 5 135
Konrtakthas patdora (KP): 1,78 48,3
Jlexkuun 0,89 24
[Tpaktrueckue 3anstus (113) - -
JlaGopatopusie padotsl (JIP) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
[ToaroroBka K Ja00paToOpHBIM paboTam 2,22 30
CaMocCTOosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 30
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1,0 Jrezamen
’ (26,7)

AHHOTAUUsA padoyeil MPOrpaMmMbl JUCUUIIMHBI

«AHaJUTHYeCKAsi XUMHS 1 QU3NKO-XUMHUYecKHe MeToabl anaau3a» (b1.5.12)

1 Ieab AUCHMILUIMHBI - TIPHOOpPETEHNE 00YYAIOIIMMHICS 3HAHHIA 110 OCHOBHBIM TPYIIIIaM
METOJIOB XMMHUYECKOr0 aHaiu3a, Haubojiee IIUPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH U
HCCJICIOBATEIILCKOM padoTe, a TakKe KOMIETCHIINM, HEOOXOIUMBIX JUIS PEIICHUS KOHKPETHBIX
3aJ]a4 XUMHUYECKOI0 aHAJIM3a.

2 B pe3yabrare o0CBOEHHS JAUCHHUILVIMHBI O0y4yaluiuiics MmO mporpamMme
0akaJlaBpuaTa J0JIKeH:

Obnadams cnenyromumu obenpodeccruonanbHbiMu Komnetenmusmu (OI1K):

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMIUINH B
HpO(beCCI/IOHaJIBHOI\/II ACATCIIBHOCTH, TMPUMCHATH MCTOABI MATCMATHYCCKOI'O aHalIhu3a U
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recieaoBanus (OITK-2);

- CHOCOGHOCTBIO HCIOJIb30BATh OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHbI IJI1 TIOHUMAaHHWA
OKpYy>Karomiero Mupau sisiienuit mpruposr (OITK-3).

3name:

- OCHOBHbIE TOHSATHUS, TEPMHUHBI, METOABl M TPHUEMbl KAaYECTBEHHOTO U

KOJIMYECTBEHHOTO XMMUYECKOTO aHAJIN3a;

- TEOPETUYECKHE OCHOBBI (PM3UKO-XMMHUECKUX METOJO0B aHAIN3a;
- IPUHIUIBI paOOTHl OCHOBHBIX IPUOOPOB, UCIIONIB3YEMBIX I IPOBEICHUS

KayeCTBEHHOI'O U KOJIMYECTBEHHOT'O aHAJIN3a;

Ymemy:

- MPUMEHSTh MPUOOPETEHHbIE TPAKTHUECKUE HaBBIKU B PO eCCHOHaTbHON

ACATCIIBHOCTH JJI pCUHICHUA KOHKPCTHBIX 3a/1a4,

- MPOBOAUTH OOOCHOBAHHBIM BBHIOOpP METO/a aHalu3a C Y4eTOM Lefeil u

O0COOCHHOCTEH TaHHOM MPaKTUIECKOU 3a/1auH;

- IIPOBOAMTDH PacueThl HA OCHOBE MPOBEACHHBIX UCCIIEI0BAaHUM;
- MPOBOJUTE METPOJIOTHYECKYIO OLIEHKY pPe3yJIbTaTOB KOJIUYECTBEHHOI'O

XUMHYECKOT0 aHalln3a



Braoemp:

- OCHOBaMHU  METPOJIOTHYECKON  OLEHKH  pe3yJbTaTOB  KOJUYECTBEHHOI'O
XMMHYECKOT0 aHalln3a;

- pUeMaMy UHTEPIIPETAIIMU PE3YJIbTAaTOB aHaAJIN3a HA OCHOBE KBAIMMETPUUYECKHUX
OLICHOK;

- METOJIONIOTHEH XUMHUUYECKUX U (PU3UKO-XMMHUYECKUX METOAOB aHAIH3a, IIHPOKO
HCIIOJIb3yEMBIX B COBPEMEHHOM aHATUTUYECKON MPAKTHUKE;

- OCHOBaMH CHUCTEMBI BBIOOpPa METOJIOB KayeCTBEHHOTO U KOJIHMYECTBEHHOTO
XMMHUYECKOT0 aHaJIW3a JIsl pEIeHNUs] KOHKPETHBIX 3aa4.

3 Kpatkoe cogep:kanue TUCHUTIIUHBI

Paznen 1. UnenTH(MKALNSI HOHOB 3J1eMEHTOB B PacTBOpe

Beenenue. Ilonstue 00 anHamuTmyeckod xumuu (AX) Kak O cCHUCTEME 3HaHUH,
MO3BOJISIIOIIECH YCTAaHOBUTh KAYECTBEHHBINM M KOJIMYECTBEHHBIM COCTaB BemiecTBa. 3agaun AX.
AHaTUTUYECKWA CUTHAT KaK HOCHUTENIh KaYeCTBEHHOW M KOJWYECTBEHHOW HHGoOpMamuu 00
o0bekTe aHanuza. [loHsTHEe O mpobooTrOope M mpodomoaroroBke. OCHOBHBIE TpeOOBaHMA,
OpeIbsABIsEMble K METOAaM XHMHUYECKOrO aHajiu3a. YCJIOBHS BBIIOJHEHUS OIpPEIEICHUN.
AHanutrueckas (hopMa, aHaATUTUIECKHE MPU3HAKUA. AHATMTUYECKHE KIACCU(PUKAIUN KaTHOHOB
Y aHHOHOB.

Cucrematndeckuii u JpoOHBIH aHanmu3. CoBpeMEHHBIE METONbl HICHTU(DUKAINN
3JIEMEHTOB U coeiMHeHn. OpraHnvyeckie aHaJIUTHUYEeCKUE PeareHThl B aHAIN3€ HEOPTaHUYECKUX
BelecTB. PaBHOBeCHs B aHAIMTUYECKUX TOMOTI€HHBIX M Te€TEepOreHHbIX cucremax. OCHOBHbBIE
TUTIBl PEaKnuid, MpuMeHseMbIX B AX (KHCIOTHO-OCHOBHOE B3aMMOJICUCTBHE, OKHCIICHHE-
BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). OnucaHne paBHOBECHS aHATTUTHICCKHIX
peakIuii ¢ MOMOIIBI0O KOHCTAHT PaBHOBECHS. YUeT MOOOYHBIX PEaKIMii ¢ TIOMOIIBI0 ammapara
YCIIOBHBIX KOHCTaHT paBHOBecus. VClonb30BaHHE YCIOBHBIX KOHCTAHT paBHOBECUS JUIsS
ONTUMM3AIMK AHAIUTUYECKUX pPEaKIUi M MPAKTHUYECKUX YCIOBUH MX BHINOJHEHUS. OCHOBBI
METO/I0B KOJIMYECTBEHHOI'0 XUMHUYECKOT'O aHaJn3a.

Pazgen 2. KoanvyecTBeHHLIM XUMHYECKHI aHAIN3

MeToapl KOJTMYECTBEHHOTO aHanmu3a. TpeOoBaHMs, TPEIbSBISEMbIE K XUMHYECKUM
peakuusaM, UCIIOJIb3YEMbIM B XUMUYECKOM aHaIM3€e. DTalbl KOJIUYECTBEHHOro aHanu3a. [lonsatue
0 rPaBUMETPUYECKOM aHaliu3e. TeopeTHuecKrue OCHOBBI TUTPUMETPUUYECKOTO aHanu3a. [Ipuemsl
TuTpoBaHusA. Pacuetsl B TUTpuMeTpuu. ['paduueckoe oToOpakeHHE Mpoliecca TUTPOBAHMSL.
Cka4yok TUTpOBaHMS, TOYKA SKBUBAJIEHTHOCTH, KOHEYHAasi TOYkKa TUTpoBaHus. llepBuunble u
BTOPUYHBIE CTAaHAAPTHL. METOI KUCIOTHO-OCHOBHOT'O TUTPOBaHUs. BbIOOp KHCIOTHO-OCHOBHOIO
uHaukaropa. Ilpumepel  ompeneneHud.  MeToapl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
TUTpoBaHusA. OKUCIUTENBHO- BOCCTAHOBHUTENbHBIM MOTeHIUaN. DakTOphl, BIMSIONIME HAa €ro
BeIUYUHY. YpaBHeHue HepHcera.

[epmanranatomerpust. Momomerprst. ONTHMH3ALMS YCIOBHII OmpepencHus. Mertox
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHus. (OCOOCHHOCTH peakuuidi KOMIUIEKCOOOpa3oBaHUs
(xematooOpa3oBanus) uoHOB MeTawioB ¢ OJITA. Bwibop onTuMagbHBIX  YCIOBUH
KOMIUJIEGKCOHOMETPUYECKOTO  THUTPOBaHWUsS.  TUTpOBaHHE 1O  METOAY  OCAKJICHHUSA.
Mertponoruueckas oneHka pe3yibTaToB aHanu3a. THankaTopHble 1 FHCTPYMEHTAIbHbBIE CITOCOOBI
YCTaHOBJICHUS] TOUEK 3KBUBAJIEHTHOCTH.

Paznen 3. BBenenue B pusuko-xummyeckne (MHCTPYMEHTAJbHbIE) METOAbI AHAJIHN3A

Knaccudukanus (u3NKo-XUMUYECKUX METOIOB aHalW3a. AHATUTHYECKUN CHUTHAT Kak
nH(popMaTuBHAsT QYHKIMSA cOCTaBa BEecTBA. MeTOo bl KOTUYECTBEHHBIX n3MepeHnii B DXMA,
WX XapaKTepUCTHUKA. AHAIUTUYECKUE W METPOJIOTHYECKUE XapAKTEPUCTUKUA METOIUK
oTpeieNIeHusI.

OO11ee KOJIMYECTBO pa3iesioB — 3.



4 O0beM yueOHOH TUCHMTIHHBI

Bunpl yue6HO# paboThI B 3ayerHBIX B akanmewm.
SAMHHIIAX qJacax
Oo01mast Tpy10eMKOCTb TUCHHUILIUHBI 10 Y4eOHOMY 4.0 144
IaHy '
KonrtakTtHas patdora (KP): 1,78 64,2
Jlexmum (JIek) 0,44 16
Jlaboparopusbie 3austus (J1ad) 1,34 48
CamocrositesibHas padora (CP): 2,22 78,8
Bujx koHTpoOJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM
Bunapr yaeOHO# paboThI B 3auetHBIX B actponom.
SAMHUIIAX gacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 4.0 108
IJIaAHyY '
Konrakthas pa6ora (KP): 1,78 48,15
Jlexmum (JIek) 0,44 12
Jlaboparopusbie 3austus (J1ad) 1,34 36
CamocrositenbHas padora (CP): 2,22 59,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM

AHHOTanuA padoyeil MPOrpaMMbl JUCHHIJIMHBI

«nxxenepHas rpapuxa» (b1.6.13)

1 Ieab AMCHUILUIMHBI — TPUOOPETEHUE 3HAHUM U BBIPAOOTKA HABBHIKOB, HEOOXOIMMBIX
CTYJEHTaM JIJIsl BBIMOJIHEHHS U UTEHUS] TEXHUYECKUX YepTexkKeil, BBITOIHEHUS SCKU30B JIeTaleH,
COCTaBJICHHUSI KOHCTPYKTOPCKOH U TEXHOJOTMYECKON JOKYMEHTAIlMM B COOTBETCTBUHU CO
crangapramu ECK/I; o3HakomiieHHe ¢ MeTOAaMHi KOMITBIOTEPHOU TpaUKH.

2 B pe3yabTrate wu3yuyeHHs JUCHUILIHHBI OOydYamlluiics MmO mNporpamMme
0akaJjlaBpuaTa J0JIKeH:

Obnaoams cnenyromumu oomekynbTypabiMu (OK) u obmenpodeccunonansapivu (OITK)
KOMIIETEHIIUSIMHU:

- CIOCOOHOCTRIO K cCaMOOpraHu3aIy u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMIUINH B
npo(ecCHOHANFHOM ~ ACITETbHOCTH, MPUMEHSATh METOJIbl MATeMATHYECKOTO aHaim3a |
MOJICITUPOBAHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO HccaeaoBanus (OITK-2).

3namu:

- c1oco0BI OTOOPaKEHHS TPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

- IPaBWJIa U YCIIOBHOCTH TPY BHITIOJTHEHUH YEPTEKEIH;

- BUJIbI U3/I€TTHI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha YpOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH H3ACTUI;

Ymems:

- BBIMOJHATH W YUTaTh YEPTEKH TEXHUUYECKUX H3JEIHA C YYETOM JCHCTBYIOIIUX
CTaH/IapTOB;

- BBITIOJTHSATH ¥ YUTATh CXEMbI TEXHOJIOTHYECKUX TPOIECCOB;

- HCIIOJIb30BaTh CPEICTBA KOMIBIOTEPHON IpadUKU ISl U3TOTOBICHUS YePTEKEH.

Braoemy:

- Croco6aMu ¥ MpUeMaMH U300paKeHUs PEIMETOB Ha TUIOCKOCTH;

- rpaduueckoii cuctemoii «Kommacy.



3 Kpatkoe coaep:kanue TUCHUNIUHBI:

Beenenne. [Ipenmer u MmeToab! HHXeHEpHOM rpadukn. KpaTkue ucropudeckue cBeICHUS.
3amauu 1 MECTO Kypca B IOATOTOBKe 0akajaBpa TEXHUKU U TEXHOJIOTHH.

Paznea 1. U3neans 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

1.1. Buab! u3gejimii 1 KOHCTPYKTOPCKUX IOKYMEHTOB.

Buner uznenuii mo 'OCT: nmeranb, cOOpodHass €IWHUIA, KOMIUIEKC, KOMILUIEKT. BHIIbI
KOHCTPYKTOPCKHMX JIOKYMEHTOB: YEpTEX JeTanH, COOpPOUYHBIH uYepTexk, depTex OOIIero BHIA,
cnenudukanus, cxema. [luppbel KOHCTPYKTOPCKUX TOKYMEHTOB. Kparkwme cBeaeHHs o
CTPOUTENbHBIX YePTEKAX.

1.2. Cxembl.

Knaccudukanms cxem mo Bumam u tunaM. O6o3HaueHune cxeMm. [IpaBuia BBITTOTHEHUS
CTPYKTYPHBIX U MPUHUHUIHAATIBHBIX TEXHOJIOTMYECKUX cXeM. CXeMBbI pacroI0KEeHHUS.

1.3. Apmartypa TpyOo0onpoBoa0B.

Knaccudukanus apmarypsl TpyOONpPOBOAOB IO HA3HAYCHHUIO, MO TUITY MEPEKPBITUS
MOTOKa pabodeid cpeapl, MO CHocol0y TMPUCOEAMHEHUs K TpyOOmpoBOay, IO CIOCO0Y
repMeTH3alUy ITUHIES.

1.4. Dcku3bl M TEXHHYECKHE PUCYHKH JeTaJIeil.

[TocmenoBaTenbHOCTh  BBIMIOJIHEHUS ~ W300pakeHWH  JleTaiu:  BBIOOp  TJIABHOTO
HM300paKEeHUS; OMpenecHue HEeO0OXOAMMOro KOJMYECTBA H300paKEHWM; IOATOTOBKA TOJIS
yeprexa K H300paKeHUI0 IeTaln; N300pakKeHHe OCHOBHBIX BHEITHUX U BHYTPEHHHUX OYEPTAHHIA
netanu. OOMep JeTaau Mpy BRITIOJTHEHNUHN €€ dCKu3a ¢ HaTypbl. OhopMIICHHE YePTEKEH U 3CKU30B
netaneit. IlpaBuna BeIMOTHEHHS W O(QOPMIICHUS TEXHUYECKUX PHUCYHKOB. (OO003HAUYCHUS
MaTepuaoB.

Pa3nen 2. CoenuHenus geraJieii.

2.1. Pe3n0oBBIe N3ae/IMs U COeTHHEHUS.

Pe3pObl: 0Opa3oBanue, kiaccupukanusi, U300pakeHHe U 0003HAUEHHE Ha YEpTExXe.
CranmaptHble pe3pOoBble u3nenus. Onpenenenue pe3nObl n3mepeHueM. CoeMHEHUS aeTanen
6oiToM 1 mnuiIbkoi. Pe3nOoBbie TpyOHBIE coennHeHus. LankoBbie coeTuHeHMUS.

2.2. M300paxkeHusi cOeAMHEHU I aeTaJsieil.

®nannessie coenuuenus. LLnumesbie u mmoHo4YHbIe coenHeHns. CoenHEHUS MTUPTOM
U mrIuHTOM. HepazbeMHbIe coemHeHUs AeTalield: CBapKa, Maiika, CKJIeHMBaHWEe, 00BaIbIIOBKa,
pa3BaIbIIOBKA, COETMHEHHUE 3aKJICTIKOM.

2.3. I'eomeTpuyeckne xapakTepucTuk GopMbl U MOBEPXHOCTH U3/1EJIHIA.

Pa3mepsl, mpaBuia UX HaHECEHUS Ha yepTexe. Pa3Mepbl HCIIOJIHUTENbHBIE U CIIPABOYHbIE,
rabapuTHblC, KOOPAUMHHUPYIOUIME U 4YacTHble. ba3bl H3MepuTenbHbIE, KOHCTPYKTOPCKHE,
TEXHOJOTHYECKHe, BCIioMorarenbHble. Hanecenue pasmepoB ot 0a3. [IpenenbHbie OTKIOHCHUS
pa3MepoB TIAJKUX MOBEPXHOCTEH, JOMYCKU, MOCAAKU. J[OomyCcku W Tmocagku sl JeTajed ¢
pe3bboii. IllepoxoBaTocTh MOBEPXHOCTEH JeTaylield, MmapaMeTphl IIEpOXOBATOCTH, IpaBUIIA
HaHECEHMsI MapaMeTpOB LIEPOXOBATOCTH MOBEpXHOCTEN Ha yepTexe. [IpenenbHble OTKIOHEHUS
(OpPMBI U PACTIONOKECHHSI.

Pa3znea 3. UepTexku cOOPOUYHBIX eIMHULL. JJIEeMEHTbl KOMIILIOTEPHOH rpagukm.

3.1.YepTesxku cOOPOUYHBIX eJUHHIL.

[IpaBuna BbIMONHEHUST W OQOpPMIIEHUS COOPOYHOTO YEpTeka: BHIOOP TJIIABHOTO
U300paXeHMs, OMpPENeICHHEe KOJIUYeCTBA H300paKEHUI, HAHECEHWE HOMEpPOB TO3UIIHIA,
HaHECEHHE pa3MepoB (rabapuTHBIE, YCTAHOBOYHBIE, IPUCOECTUHUTENbHBIE, IKCILUTYaTal[HOHHBIE).
Crermnduxanus. [IpaBuia BeimonHeHUs 1 0poOpMIICHUS YepTexa oOLIero BUa.

3.2. letranupoBaHue YepTeskeil COOPOYHBIX eIUHHII.

[IpaBuna peranupoBaHUsl yepTeKeH COOPOUYHBIX €AWHUI]. BbImonHeHue dvepTexeil u
TEXHUUYECKUX PUCYHKOB JIeTaJICH.

3.3. DiIeMeHTBbI KOMIIbIOTEPHOM rpadukm.

KommbrorepHas rpaduka u pemaemsie eto 3aaaun. I padudeckue 00bEKTHI, MPUMHUTHBBI,

aTpuOyThl, cUHTE3 u300paxkeHus. IlpencraBienue BuacomHbopManmuu U €€ MalIMHHAS



reHepansa. COBpEeMEHHBIE CTaHIAPTHl KOMIBIOTEpPHOW Tpaduku, Trpadudeckne S3bIKH U
metadaiiinbl. Peanuzanus anmapaTHbIX MoyJiel rpaduueckoii cuctemsl. OCHOBHBIE rpadudyeckue
ITOPUTMBI Ha IUIOCKOCTH M B IPOCTpaHCTBE. [IporpamMMHble TpaduuecKkue CHUCTEMBI U HX

MPUMEHEHUE.
OO611ee KOJMYECTBO Pa3/IeIioB - 3.
4 O0beM yueOHOH TUCHUILINHBI

Bunast yueOHOI paboThI B 3aueTHBIX B akanem.
€AMHULIAX Jacax
OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 40 144
IUIAHY
Konrakthas pa6ora (KP): 1,34 48,4
Jlexmum (JIek) 0,44 16
JlaGopatopusbie 3anTus (JIad) 0,22 8
[Tpaktrueckue 3anstus (113) 0,67 24
CamocrositesibHas padora (CP): 2,66 95,6
Kypcosast pabota 27
Jlpyrue BUIBI CaMOCTOSITEILHON pabOThI 68,6
Bujx koHTpoOJIsi: 3a4eT/IK3aMeH 3a4er ¢
OILIEHKOI,
3auer
Bunapr yaeGHO# paboThI B 3auerHbBIX B actponom.
SAMHHIIAX gacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 40 108
IUIAHY
KoutaktHasi pa6ora (KP): 1,34 36,30
Jlexmum (JIek) 0,44 12
Jlabopartopusie 3anTHs (J1ab) 0,22 6
[Tpaktrueckue 3anstus (113) 0,67 18
CamocrositesabHas padora (CP): 2,66 71,70
Kypcosas pabora 20,25
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOThI 91,45
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 3a4eT ¢
OIIEHKOI,
3auer

AHHOTaNUsA padoyeil MPOrpaMmMbl JUCUHUIIMHBI

«be3omacHocTh ku3HenesTenabHocTH» (Bb1.5.14)

1 Heap gucHUMIMHBI - GopMUpOBaHHE MPOPECCHOHATHHOU KYJIbTYphl 0€3011aCHOCTH,
Mol KOTOPOW TIOHMMAaeTCsi TOTOBHOCTh U CIHOCOOHOCTh JUYHOCTH HCIIOJIB30BAaTh B
npodeccuoHaNbHOM AeSITENbHOCTH TPUOOPETEHHYIO COBOKYITHOCTh 3HaHUM, YMEHHUI U HaBBHIKOB
uisi  obecniedueHuss Oe3omacHocTH B cdepe mNpodeccHOHANBHON NEATENBHOCTH, XapakTepa
MBILUIEHUS] M IEHHOCTHBIX OPUEHTAIUH, TPU KOTOPBIX BOMPOCH! 0€30MaCHOCTH pacCMaTPUBAIOTCS
B KaUeCTBE MPUOPUTETA.

2 B pe3yiabTate OCBOEHHSI IMCUMIIMHBI 2. B pe3yabTare m3yuyeHusl JMCHUIIHHBI
o0yyaromuiics Mo nporpaMme 0akaJlaBpuaTa J10J/IKeH:

Obnadams cnenyomuMu 001meKyIbTypHbIME KomneTeHIussMu(OK):

- CITIOCOOHOCTHIO HCIOJIB30BATh MPHEMBI TIEPBOM MOMOIIM, METOBI 3aIIUTHI B YCIOBUSIX
ype3BbUaiiHbIXx cutyaruii (OK-9);

3namo:

- OCHOBHbIE TeXHOC(EepHbIE OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;



- XapaKTep BO3/IEHCTBUS BPEAHBIX M OMACHBIX (PAKTOPOB Ha YeI0BeKa U IPUPOIHYIO Cpey,
METO/IbI 3aIUTH OT HUX MPUMEHUTENIBHO K chepe cBoel MpodecCHOHaNbHOM e TeTbHOCTH.

Ymems:

- HUJIEHTU(UIUPOBATH OCHOBHBIC OMACHOCTH CPEbl OOMTAHUS YEIOBEKA;

- OLEHHBAaTh PHUCK MX peaju3alu, BBIOMPATh METOJbl 3aLIUTHl OT OIACHOCTEH
NPUMEHHUTEIBHO K cepe cBoell mpodecCHOHATBHON NESITeIbHOCTH M CIIOCOOBI 00ECTIeYeHHS
KOM(OPTHBIX YCIOBHI JKU3HEIEATEIBHOCTH.

Braoemy:

- 3aKOHOJATENIbHBIMU M IMPABOBBIMU aKTaMH B 00JacTH OE€30MacHOCTH W OXPaHbI
OKpY’Kalollel cpeapl, TpeOOBaHMSAMH K O€30MacHOCTM TEXHWYECKHX PErIaMeHTOB B cdepe
npodeccuoHaNbHOM e TEIIbHOCTH;

- crnoco0aMu 1 TEXHOJIOTHSIMH 3aIUTHI B YPE3BBIUANHBIX CHUTYAIUsX;

- MOHATHUHHO-TEPMUHOJOTHYECKUM aIIapaToM B 00JacTu 6€30MacHOCTH;

- HaBbIKaMH paIMOHAIN3AIUHN TPOPECCHOHATBHOM EATENILHOCTH C 1IeNbI0 00eCTIeYeHHS
0€30MaCHOCTH U 3aIUThI OKPYKAIOIIEH CPeIbl.

3 Kpartkoe coaep:kanue IMCHUIIUHBI.

Pa3gen 1. Beenenue B 0€301aCHOCTD.

OcHoOBHBIE IOHATHS U oNpeeacHus. be3onacHOCTh U yCTOWYMBOE pa3BUTHE.

Pa3nen 2. YennoBek u TexHocepa.

Crpykrypa TexHOchepbl W €€ OCHOBHBIX KOMIIOHEHTOB. COBpPEMEHHOE COCTOSHHE
TexHocdepsl U TeXHOCPEpHOU O€30MaCHOCTH.

Pa3nen 3. UnenTuukanus u Bo3AeiicTBHE HA YeJ0BeKa U Cpey 00MTAHHUA BPeIHbIX
U ONACHBIX GaKTOPOB.

Knaccudukanuss HeratuBHBIX (aKTOPOB Cpelabl OOMTAaHHS YeEIOBEKa. XHUMHUYECKHUE
HeraTuBHbIE (aKTOphel (BpeAHBIC BelIecTBa). MeXaHWYECKHE W aKyCTHYECKHE KoyieOaHwus,
BUOpalyst W IOyM. OJEKTPOMAarHWTHBIE H3JIyuyeHHss W moisd. MoHusupylomue u3iydeHue.
OnekTpuueckuii Tok. OnacHsie MexaHudeckue GakTopsl. [Iporiecchl ropeHus U 0KapOB3PHIBO-
OIIaCHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTUYECKOE AIEKTPUUECTBO.

Paznen 4. 3ammura yesoBeka U cpelbl OOMTAHUS OT BPeIHbIX U ONMACHBIX (pakTOpPOB
NPHPOJIHOT0, AHTPONIOTEHHOI0 M TEXHOT€HHOI'0 NPOMCXOKICHUS.

OcHOBHbBIE MPUHLUIIBI 3aIIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOrMYECKUX HETaTUBHBIX
¢dakTopoB. 3ammuTa OT JHEPreTUYECKUX BO3JACHCTBUN M (usznyeckux mnoneid. OGecrieueHue
0e30MmacHOCTH  cucTeM, paboTarommx moJ JAaBileHHWeM. be3omacHOCTh 3SKcIUTyaTaluuu
TpyOOIPOBOJOB B XMMHUYECKOW NMPOMBINUIEHHOCTH. be3onacHas 3KcrTyaTanus KOMIIPECCOPOB.
AHanu3 ¥ OLEHUBAHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

Pazgen 5. OOecneyeHne KOM(OPTHBIX YCJHAOBMH AJsl KHU3HM M J1esITeIbHOCTH
yeJioBeKa.

[lonatne KOM(MOPTHBIX WIM ONTUMAIBHBIX YCIOBHHA. MUKpPOKIMMAT MOMELICHUH.
OcgerieHue 1 CBETOBas cpefia B IOMEIIECHUH.

Pa3nea 6. Ilcuxogu3noiornyeckue 1 JproHOMUYECKHEe OCHOBBI 0€30ITACHOCTH.

[Icuxudeckre mpoIecchl, CBOMCTBA M COCTOSHUS, BIUSIONINE Ha 0€30MacHOCTh. Bubl u
YCIIOBUS TPYAOBOU JAESATEIBHOCTH. DPrOHOMHUYECKIE OCHOBBI O€30MIACHOCTH.

Pazgen 7. Upe3BbluaiiHble CHTYAlMH M METOAbI 3AIHMTHI B YCJIOBHUSAX UX pPeajiu3aluu.

O6ume cenenust o YC. Iloxxap U B3phIB. ABapuU HAa XMMHYECKH ONMACHBIX OOBEKTaX.
Pannannonnsie aBapuu. [IpubGopbl paanarimoHHONW, XUMUYECKOW Pa3BEIKH U TO3UMETPUIECKOTO
KOHTpOJIsl. Ype3BbIYyaliHble CUTyallM BOGHHOTO BPEMEHH. 3alllUTa HACEIEHUs B UPE3BbIUANHBIX
CUTyalUsAX. YCTOWYMBOCTh (PYHKIMOHUPOBAHUS OOBEKTOB SKOHOMHKM B Upe3BbIYalHBIX
CUTyaIusX.

Pa3znen 8. YnpasiieHue 6e301acHOCTHIO )KU3HEAEATEILHOCTH.

3akoHOJATEeIbHBIE M HOPMAaTHUBHBIC IPAaBOBBIC OCHOBBI YIIPaBIICHUS O€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHUs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHue 0€30MacHOCTHIO.



OO611ee KOJIMYECTBO pa3aesioB — 8.
4 O0beM yueOHOM TMCUMILITHHBI

Bunel yueOHoit paboThI B 3auerHbIX B akanem.
eAMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JMCIUIIIUHBI 10 Y4eOHOMY 40 144
IUIAHY
Konrakthas pa6ora (KP): 1,33 48,4
Jlexmum (JIek) 0,89 32
Jlaboparopusbie 3austus (JIad) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
CaMoCTOsITeIbHOE H3YUYCHHE PA3/ICTIOB AUCITUTLIHHBI 1,11 40
[TororoBka K JJabOpaTOpHBIM paboTam 0,56 20
Buja xoHTpoOJIsi: 3aUeT/3K3aMeH 1,0 IK3aMeH
(35,6)
Bunast yueOHOI paboThI B 3auerHbIX B actponom.
eAMHUILIAX yacax
OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY 40 108
IUIAHY
KonTaktHas patdora (KP): 1,33 36,3
Jlexnuu (JIek) 0,89 24
Jlabopatopusbie 3ausTus (J1ab) 0,44 12
CamocrositesabHas padora (CP): 1,67 45
CaMoCTOsITeIbHOE H3YUYCHHE PA3/ICTIOB AUCITUTLIHHBI 1,11 30
[TororoBka K J1abOpaTOpHBIM paboTam 0,56 15
Bua xoHTpoJisi: 3a4eT/aIK3aMeH 1,0 IK3aMeH
(26,7)

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI

«IIpoueccnl M anmapaTbl XuMu4eckoii Texnosorun» (b1.6.15)

1 Heap DMCUMIUIMHBI - BMECTE€ C JUCHUIUIMHAMU OOIIEH XMMHUYECKON TEXHOJIOTHH,
XUMUYECKHUMH TpOIECCAaMd H  pEeakTOpaMd W JIPYTHMH, CBsi3aTh OOIICHAYYHYIO H
OOLIEMH)KEHEPHYIO TMOJArOTOBKY XHMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO IMpPH MOJITOTOBKE
0akanaBpoB MO JAHHOMY HAMPABICHHUIO JUIS HAYYHO-UCCIEIOBATEIHCKON W MPaKTHYECKON
paboThl HA IPEATPUITUSX.

2 B pe3yabrare u3yYeHHUs] UCHUIJIMHBI OOy4YalIIUiicd 1O MNporpamMme
0akaJlaBpHUaTa J10JI7KEeH:

Obaaoams cnenyromumu odbmenpodeccunonansubeiMu (OIIK) u npodeccrnoHanbHEIMEI
(TTK) xoMIieTeHIHSIMU

- CIIOCOOHOCTBIO HCIOIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IWCIHILINH B
npodecCHOHANBHOM  AESITETbHOCTH, MPUMEHSATH METOJIbl MaTeMaTHUYeCKOro aHaiuu3a |
MO/JICITUPOBAHHUSI, TCOPETUICCKOTO M IKCIIepUuMeHTaIbHOro rccienoanus (OIMK-2);

- CITIOCOOHOCTHIO HCIIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IS TOHUMaHUS
OKpy»karomiero mupa u sisneruii mpupost (OI1K-3).

3namo:

— OCHOBBI TEOPUHU TNIEPEHOCA HMITYJIbCa, TEIIa M MACChl; MPUHIHUIBI (PUINIECKOTO
MOJIEJTUPOBAHUS TPOIIECCOB; OCHOBHBIE YPaBHEHUS JBH)KEHHUS J>KUIKOCTEH; OCHOBBI TEOpUU
TEIUIONEpeIayr; OCHOBBI TEOPHH MACCOIMEpPEIadu B CHCTEMax CO CBOOOJHON M HEMOJBHIKHON
rpaHulei pasgena (as3; TUHOBBIE MPOLECCHl XWMUYECKOW TEXHOJIOTUH, COOTBETCTBYIOIINE
anmaparthl U METOJIbI UX pacyera;



— METOABI IIOCTPOEHHUS OMIIMPUYECKMX U  TEOPETUYECKUX MOJEIEH  XUMHUKO-
TEXHOJIOTMYECKHUX IIPOLIECCOB

— OCHOBHBIC IPUHLMIIBI OPraHM3alMM  IPOLECCOB  XMMHYECKOW  TEXHOJIOTHH,
HEe(PTEXUMHUH U OMOTEXHOJIOTHH.

Ymems:

— ONpENENATh XapakTep ABM)KEHUS YXKUAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
IPOLIECCOB TEIMJIO- U Maccoleperadl; pacCUMThIBaTh NapaMeTphl U BBIOMpATh anmaparypy JUis
KOHKPETHOI'O TEXHOJIOIMUYECKOT O IPOLIECCa;

— PpacCUUTBHIBATH OCHOBHBIE XapaKTEPUCTUKM XHMHKO-TEXHOJIIOTMYECKOTO IIpolecca,
BBIOMPATH PALlIOHAIBHYIO CXEMY.

Braoemy:

— METOJIaMU TEXHOJIOTMYECKUX PACUETOB OTIENbHBIX Y3JI0B U JeTallel XUMHUYECKOTO
000py1I0BaHMUS;

— HaBbIKaMU IIPOEKTUPOBAHMSI TUIIOBBIX allapaTOB XUMUYECKON POMBIIIIIEHHOCTH;

— METOAAMHU OINpPEAEICHUS pPALMOHATIBHBIX TEXHOJIOTMYECKUX PEXHMOB pabOThI
000py1OBaHUS.

3 KpaTkoe cogep:kanue JUCHUININHBI:

Pa3znea 1. 'mapoanHaMuyeckne mpouecchbl M annaparbl XHMHU4YeCKOH TeXHOJIOTHH
OcHoBBI TeopuH siBIEeHUN nepeHoca. O0IMe 3aKOHOMEPHOCTH THAPOIMHAMUKH, TEIUIONEpeaun
u Macconepenauu. XXKuakoctu u rasel. ' uapoaunamuka. Teyenue B TpyOax u kananax. [TomoOHoe
npeoOpa3zoBanne ypaBHeHus Habwre-CTokca. be3pa3MepHbie TMEepeMEHHBIE - KPHUTEPUH
THIpOAMHAMHUYEcKOro noaoous (ditnepa, Peiinonbaca, @pyaa, roMOXPOHHOCTH), UX (PU3HUECKHIA
CMBICJI; ITapaMeTpu4ecKue Kpurepun. KpurepuaibHoe ypaBHEHNE IBHKEHUS BSI3KOM KUIKOCTH.
Bribop ckopocteit moTokoB. IlepemernieHue >KUIKOCTEH U Ta30B C IOMOIIBIO MAallWH,
NOBBIIIAIOIINX JAABJICHUE.

Pa3nes 2. TenJioBbie Mponecchl U ANNapaTbl XMMHYECKOH TEXHOJIOTHH

OCHOBHBIE TEIJIOBBIE TMPOIECCHl B XUMHUUYECKOW TexHojoruu. Jluddepennuanpaoe
ypaBHEHHE ITEPEHOCa SHEPTHH B popMe TeIUIoThl. KOHBEKTUBHBIN EpeHOC TEIUIOTH. PainaHTHbIH
TeruionepeHoc. Temnonepenaya B MOBEPXHOCTHBIX TEMNIOOOMEHHHUKAX.

Pa3nea 3. IIponecchl 1 anmapathl pa3aejieHusl TOMOTeHHbIX cucTeM. (OCHOBHBIE
MaccoOOMeHHbIEe MPOoIecChl)

OcHOBBI MacCOOOMEHHBIX TporieccoB. AuddepeHnnanbHoe ypaBHEHUE KOHBEKTUBHOTO
nepeHoca Macchbl B OMHApHBIX cpenax. Macconepenaya. MarepuanbHbIi OalaHC HEMTPEPHIBHOTO
yCTaHOBMBILETOCH Ipolecca. Pacuer MaccOOOMEHHBIX POIIECCOB U AlMapaToB sl CUCTEM C
OJITHUM DPACIIPEAEIAEMBIM KOMIIOHEHTOM.

Pacuer monepevyHoro cedeHus (Iuamerpa) KOJIOHHBI, IPEJIEIBbHO TOMYyCTUMAs U
9KOHOMHYECKU ONTUMAaJIbHASI CKOPOCTH CIUIOIHOM (pa3bl. OCHOBBI pacyeTa BbICOTHI
MacCOOOMEHHBIX allapaToB ¢ HEMPEPHIBHBIM M CTYIIEHYAThIM KOHTAKTOM (ha3. Obuue
IPUHIUIBI YCTPOMCTBA U KJIacCU(UKALIMSA allapaToB JUIsl MACCOOOMEHHBIX IIPOLIECCOB B
cucreMax «ra3(map)-KuakocTb». OcoOeHHOCTH KOHCTpYKIUK abcopbepoB. OCHOBBI pacyera u
anmnaparsl JUIsl TUCTUILIALIN.

Paznen 4. OcHoBHBIe ruapoMexaHm4yeckue mnponeccol. IIpomeccsl m anmaparsi
pas/eeHus reTePOreHHbIX CHCTEM

Pa3nenenune ®uAKUX M ra3oBbIX NE€TEPOT€HHBIX CHUCTEM B IOJE CUJ TSKECTH. TeueHue
4yepe3 HENOJBMIKHBIE 3EPHHUCTBIE M IICEBIOOKWKCHHBIE CIOM. DUIBTPOBaHME CYCIECH3UU H
OYHCTKA ra30B OT MbLICH HA PUIBTpax.

OO0111ee KOJIMYECTBO Pa3eioB - 4.

4 O0beM y4eOHOI JUCHUNIMHBI

Byl yue6HO# paboThI B 3ayerHBIX B akanewm.
CAUHUIIaX qacax
OO6masi TPyA0eMKOCTh THUCIHILJIMHBI M0 YYeOHOMY IIAHY 10,0 360
KonrtakTtHas patdora (KP): 3,56 128,8




Jlexrum (JIek) 1,78 64
ITpaktrueckue 3anstus (I113) 1,78 64
CamocrositenbHas padora (CP) 4,44 160
Buja xoHTpoJIsi: 3a4eT / 3K3aMeH 2,0 JK3aMEH
’ (71,2)
B ToM umcie o cemecTpam:
5 cemecTp
OO01mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KounraktHas pa6ora (KP): 1,78 64,4
Jlexrum (JIek) 0,89 32
ITpaktrueckue 3anstus (I113) 0,89 32
CamocrositeasHas padora (CP) 2,22 80
Bua xonTpoJf: 3auer / 3K3aMeH
10 JK3aMeH
' (35,6)
6 cemecTp
OO0mas Tpy10eMKOCTh B ceMecTpe 5,0 180
KontaktHasi pa6ora (KP): 1,78 64,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositenbHas padora (CP) 2,22 80
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 JKsamen
' (35,6)
Bunast yueOHOI paboThI B 3auetHpix | B actpoHoMm.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 10,0 270
KontaktHasi pa6ora (KP): 3,56 96,6
Jlexnuu (JIek) 1,78 48
[Tpaktrueckue 3anstus (113) 1,78 48
CamocrositesibHas padora (CP) 4,44 120
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 2,0 draamen
(53,4)
B ToM ymciie mo cemecTpam:
5 cemecTp
OO01mas Tpy10eMKOCTh B ceMecTpe 5,0 135
KounraktHas pa6ora (KP): 1,78 48,3
Jlexmum (JIek) 0,89 24
[TpakTuueckue 3aastus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
. IK3aMeH
Buja xouTpoJisi: 3a4er / 3k3aMeH 1,0 (26.7)
6 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 5,0 135
KonrtaktHas patora (KP): 1,78 48,3
Jlexrum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositenbHas padora (CP) 2,22 60
IK3aMeH
Buja xouTpoJisi: 3a4er / 3k3aMeH 1,0

(26,7)




AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI

«O01man xumuyeckas TexuoJorus» (b1.5.16)

1 Henp AMCOMILVIMHBI — TONYYCHHWE 3HAHUM B O0NacTH pealu3alud XUMHKO-
TEXHOJOTMYECKUX TIPOIECCOB C YYETOM (U3UKO-XUMUYECKUX OCOOEHHOCTEH MPOTEKAIOLIUX
peakiuii, BbIOOpa ONTHUMAJBHBIX YCJIOBHH pealn3yeMbIX IPOIECCOB, BHIOOpa 3((HEKTUBHBIX
peakTopoB, MpUOOPETEHHsS] HABHIKOB B COCTABICHUU MaTepUATbHBIX M TEIUIOBBIX OallaHCOB, B
pacdere MPOIECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHYECKOTO MOJCITUPOBAHUS, TMOTYUYCHHS
3HaHWI B 00J1acTH Pa3pabOTKH SHEProcOEperarmx XUMUKO-TeXHOJIorndeckux cucteMm (XTC),
0€30TXOIHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX ITPOU3BO/ICTB.

2B pe3yabraTe W3yYeHHs AUCHUIUVIMHBI oOyyawiuiics mo mnporpamMmme
0akajaBpHUaTa J0JIKEH:

Obnadams cnepyrommmu oodmmenpodeccuonanbabiMu (OIIK) u npodeccrnonaabHBIMI
(ITK) koMIieTeHITUSIMU:

- CIIOCOOHOCTBIO  WCIONB30BaTh  OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCIUILINH B IpoeccnoHalbHOM NesTeNIbHOCTH, MPUMEHSATh METOAbl MATEMaTHUYECKOI0 aHaIn3a
U MOJICTIMPOBAHUS, TEOPETHUECKOTO U dKCIIepUMeHTalIbHOTO uccienoBanus (OI1K-2);

3namo:

- OCHOBBI TEOPUH XUMUYECKUX MPOLIECCOB U PEAKTOPOB,;

- METOJIOJIOTHIO MCCIIEIOBAHUS B3aMMOJEHCTBHSI XMMUUECKUX MPEBPAILEHUN U ABICHUN
nepeHoca Ha BCeX MacIITaOHBIX YPOBHSX;

- METOJMKY BbIOOpa peakTopa U pacyéra npolecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIE TPOLIECCH M PEAKTOPHI XUMUYECKOH U OMOTEXHOJIOTUH;

- OCHOBHbBIE IPUHIIMIIBI OpPraHU3allid XUMUYECKOTO MPOU3BOJACTBA, M0 UEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3PPEKTUBHOCTH POU3BOJICTBA;

- OCHOBHBIE€ XUMHUYECKUE MPOU3BO/ICTBA.

Ymems:

- PacCUMTATh OCHOBHBIE XaPAKTEPUCTHKH XHMHUYECKOTO ITPOIIECCa;

- BBIOpaTh palMOHAIBHYIO CXEMY IIPOM3BOJICTBA 3alaHHOTO TPOIYKTa;

- OLIEHUTH TEXHOJIOTHYECKYIO 3()(heKTHBHOCTH MPOU3BOJICTBA;

- BBIOpaTh 3 EKTUBHBII TUI pEaKTopa;

- IPOBECTH PACYET TEXHOJOTMYECKHUX MAapaMeTPOB JUIS 33JaHHOTO MPOLIECCa;

- OTIpE/ICTNTh MapaMeTphl HAMTyUIllel OpraHU3aliy Ipolecca B XMMUYECKOM peakTope.
Bnaoemw:

- MeToJIaMU aHajau3a YQPEKTUBHOCTH PadOTHl XUMHUYECKUX MPOU3BOJICTB;

- METOJaMU pacueTa W aHaju3a MPOLECCOB B XUMHUYECKUX PEAKTOPAX, OINPEIACICHUS
TEXHOJIOTMYECKUX IOKa3aTeNe;

- METO/IaMU BBIOOPA XMMUYECKHUX PEAKTOPOB.

3 Kpatkoe cogep:kanue qTUCHUNTUHBI

Pa3znen 1. Xumuyeckasi TEXHOJIOTHSI U XUMHYECKOE TPOU3BOICTBO

1.1. OcHoBHBIE OnIpeae/IeHUs U TO0JIOKEeHMSI.

Xumudeckasi TeXHOJIorusl. OObEKT XUMHUYECKON TEXHOJIOTHH. MeXOoTpaciieBOi xapakTep
XUMUYECKOM TEXHOJIOTMH. Pa3BUTHE XMMHMYECKHX MNPOU3BOJCTB M XHMHUYECKOW TEXHOJIOTHH.
MecTo XUMHUYECKOI TEXHOJIOTHH B IPOMBIIIJICHHON cepe 1 METOI0B XUMUYECKOH TEXHOJIOTHH
B HEXMMHUYECKHMX OTpaciAX MPOMBIIUIEHHOCTH. CHCTEMHBIM aHaau3 CIOXHBIX CXEM U
B3aMMOJICHCTBUIM 3JEMEHTOB CXE€Mbl — IMOHATHE W coAepkaHue Meroja. dusznueckoe H
MaTEeMaTU4YeCKOe MOJEIUPOBAHUE, ONPEICTICHUE U OCHOBHBIE MTOHATHS, UX MECTO B NHKEHEPHO-
XUMHUYECKHUX UCCIEAOBAHUAX U pa3paboTkax. MecTo U 3HaYeHHE HATYPHOTO U BBIYUCIUTEIHHOTO
skcriepuMenTa. CoaepxaHue U 3aJjaui yueOHOro Kypca.

1.2. XuMn4yeckoe npou3BOICTBO.

[lonsiTHE 0 XUMHYECKOM MPOM3BOACTBE. MHOrOQYHKIIMOHAIBHOCTE XUMHYECKOIO
npousBojcTBa. OOmas CTPyKTypa XHUMHYECKOTO Mpou3BojaCTBAa. (OCHOBHBIE TOJICHCTEMBI



XUMHYECKOTO TMpou3BOACTBA. (OCHOBHBIE TEXHOJOTHYECKHE KOMIIOHEHTHl XHUMHYECKOIO
MIPOU3BOICTBA.

KauecTBeHHBIE W  KOJMYECTBEHHBIE [OKa3aTeIM XHWMHUYECKOTO IMPOU3BOJACTBA:
TEXHOJIOTMYECKUE, IKOHOMHUECKHUE, IKCIUTYyaTallMOHHbIE, COLIUATIbHEBIE.

1.3. CbipbeBbie pecypchbl, BOIa M JHEPIrUsl B XUMMYECKOM NMPOU3BOACTBE

Knaccudukanus ceIppeBBIX PECYPCOB MO PA3TUYHBIM MTPU3HAKAM — ()a30BOMY COCTOSHUIO,
IMPOUCXOXKICHNUI0, UCTOYHHKAM. MuHepanbHOEe ChIphe (PyIObl M TOJIE3HBIE MCKOIMAaEeMBbIe),
OpPTaHHYECKOE MPUPOIHOE ChIphe (TOPIOYHE MCKOMAeMbIe), PACTUTEIHLHOE U KHBOTHOE CHIPhE,
BTOPUYHOE CHIPbE — UX HCIOJIb30BaHUE U MyTH nepepadoTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKH chIpbsi (oOorameHue, O4uCTKa, MOArOTOBKA K TPAHCHOPTHPOBKE M IepepadoTKe).
[TonsiTve, CymHOCTh W TPUMEPHl YIUIYOJEHUS HCIOJIb30BAaHUS ChIPbs, KOMOWMHHpPOBAHUS
MPOU3BOJICTB ¥ KOMILIEKCHOM MepepabOTKH ChIPbSI.

3HaueHue U MCMOJIb30BaHUE BOJABI B XMMHYECKHX MPOU3BOJACTBAX. VICTOUHUKU BOJBI.
TpeOGoBaHMsI K TEXHOJIOTUYECKOM U OBITOBOM Boje. [IpOMBINIIEHHAS TOATOTOBKA BOJBI U METOJIBI
ee O4YUCTKH OT mpuMeced. OCHOBHBIE METOABI KOHTPOJS KayecTBa BOJBL. ODKOHOMUS
BOJIONOTPEOICHUS B IPOU3BOJICTBE. BOI0OOOOPOTHBIE CHCTEMBI.

Buibl ¥ HICTOYHUKY SHEPTUU B XUMHUUECKON MPOMBIIIEHHOCTH. MaciTadbl oTpebieHus
U CTIOCOOBI YMEHBIICHHS SHepreThdeckux 3arpar. CyImHOCTh M TPHUMEPHl pPEreHepaluud
peKynepaluyd JHEpruv. ODHEProTEeXHOJIOTMYECKUE CHCTeMbl. BTOpHYHBIE SHEpreTuvecKue
peCypCBhl.

Pa3nen 2. TeopeTuueckue 0CHOBbI XMMHYECKHMX MPOIECCOB U PEaKTOPOB

2.1. OcHOBHBIE ONpeIe/IeHUs] U MOJIOKEHU S

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MpeBpalleHHi -
CTEXMOMETPUYECKHE, TEPMOJMHAMHYECKHE, KuHeTtnyeckue. [lokazatenun  XUMHUYECKOTO
IpeBpalleHHs — CTEIIeHb IPEBPAIeHHs], BBIXOJ MPOAYKTa, UHTErpaibHas u quddepeHipanbHas
CEJIEKTUBHOCTU, CKOPOCTH PEAKIIMH U MPEBPALICHUS PEAareHTOB.

2.2. XuMHU4YecKHe Mpouecchbl

Omnpenenenne. Knaccupukanus XUMUYECKUX TMPOIECCOB MO PA3IMYHBIM MPU3HAKAM —
XUMHUYECKUM (BUJ XHMHUYECKOM pEaKIUH, TEPMOJUHAMUYECKUE XapaKTEpUCTHKH, CXema
npeBpaleHuii) 1 (pa3oBbIM (YUCIIO U arperaTHOe COCTOsTHUE (a3).

[l'omorennslii xumuyeckuit npoiecc. OnpeneneHue U NpuMepbl. BinusHuEe XUMUYECKUX
MPU3HAKOB M YCIOBUN MPOTEKAHUs Ipolecca Ha ero noka3atenu. CriocoObl MHTEHCU(PUKAITUH.

[lonsTue ontuManbHBIX TemmepaTyp. ONTUManbHbIE TEMIEPATypbl IS OOpaTUMBIX U
HEOOPATUMBIX 9K30- U DHIOTEPMUYECKHUX PEAKITHI.

['eTeporennsblii (HeKaTAIUTUYECKHI) XUMUYECKHA mporiecc. OmnpenesacHue U IpUMEPHI.
CrtpykTypa mporecca u ero cocramisomue (craguu). Habmromaemas CKOpOCTh XUMHUYECKOTO
npeBpaiieHus. O6mactu (peKUMbI) IPOTEKAHUS TIpoLiecca, TUMUTHPYIOIIAs CTaIns.

I'eteporenHslii XuMHUecKuil mporecc "ra3 (KUAKOCTH) - TBepaoe". OOocHoBaHHE,
MOCTPOEHNE W aHAJIN3 MAaTEMaTUYECKONW MOJIENH JJIS peaKIuii TopeHust (MOoenb " COKUMArOIIascs
chepa") m Tomoxmmmueckoil (mozenb 'c HeB3ammozewcTByromuM sapom"). HaOmromaemas
CKOPOCTh TpEBpAILEHUS, BpeMsS MpEeBpallleHus M MyTH WHTCHCU(PUKAIUU IS Pa3iIMuHbIX
o0acTei mpoTeKaHus mporecca.

I'eTeporennsii XuMuUYecKuii mporecc '"raz (KHIKOCTh) - >KuUIKocTh'. OOOCHOBaHUE,
MOCTPOCHUE W aHAIM3 MaTeMaTHueckod mozenu. HaOmromaemass CKOpOCTh TpeBpaIlCHHsS U
obnactu nporekanus mnpouecca. [lyTn uareHcudukanu 11si pa3IMuHbIX PEKUMOB MpoIiecca.

Karanutuueckuit mpouecc. Ompenenenue, kiaccupukanus, npumepbl. ['ereporeHHbIi
KaTajiu3 Ha TBepAoM KaranuzaTope. OOOCHOBaHME, MOCTPOCHHE M aHAJIU3 MaTeMaTH4YeCKOU
MOJIEJI Ha KAaTAIUTUYECKOW MOBEPXHOCTH M B TIOPUCTOM 3€pHE Karanm3aTopa. HaOmronmaemas
CKOPOCTb MpeBpalleHus U 001acTu npoTekanus npouecca. CTeneHb UCIOIb30BaHMs BHYTPEHHEN
noBepxHocTH. [IyTn MHTeHCH(DUKAIIH KAaTaTUTHYECKUX TPOIECCOB.



2.3. XuMu4ecKue peakTopbl

OmpeneneHre W Ha3HAYEHUWE XHUMHUYECKOTO peakTopa. PeakToppl B XUMHUYECKUX U
HEXUMMYECKUX OTpacisix MpoMbliuieHHOCTH. OO030p THUIOB XMMHYECKHUX PpEaKTOpOB, HX
CTPYKTYpHBIE 3JE€MEHTHI (peaklMOHHAs 30HA, YCTPOMCTBa BBOJAa M BBIBOJA, CMEILCHUS,
pa3feNieHnus U paclpelesieHHs MOTOKOB, TEIJIO0OMEHHBIE JIEMEHTHI), OCHOBHBIE MPOLIECCHl U
SIBJICHUS B HUX.

CucremaTu3zaius MpoleccOB B XMMHUYECKOM PEaKTOpe MO MacmTaly UX MPOTEKaHUS:
XUMHUYECKasl peaKIlHsl, XUMUYIECKUH MTPOIIECC B 3TIEMEHTAPHOM 00BhEME, MPOIIECCHI B PEAKIIMOHHOM
3JIEMEHTE U B PEAKTOPE B LEIOM, X B3aUMOCBS3b U UEPAPXUUECKAS CTPYKTYypa MaTEMATHYECKOU
MOJIeJIU mpolecca B peaktope. [[prumepsl po1ieccoB B pa3IMUHbIX BUJAX XUMUYECKUX PEAKTOPOB.

Krnaccudukanus nporeccoB B peakTopax 1Mo pa3indHbIM MPU3HAKaM - BUJI XUMHUYECKOTO
mpolecca, OpraHm3alusl MOTOKOB pPEareHTOB (CXeMa [BIKEHHUS PEreHTOB 4epe3 peakTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOM 30HE), OpraHu3allvs TEIIOBBIX MOTOKOB (TEIIOBOM PEXUM,
cxemMa TeriooOMeHa), CTallMOHAPHOCTH Mpoliecca.

O6ocHOBaHMEe ¥ TOCTPOEHUE MAaTEMaTHUECKON MOJIETH IIPOIecca B peakTopax pa3IuyHOro
TUTA KaK CHCTEMbl YPaBHEHHN MaTepUAIILHOTO U TEIUIOBOTO OaJaHCOB HAa OCHOBE JaHHBIX O
CTPYKTyp€ MOTOKA, XUMUYECKUX NMPEBPAILCHUIX, SIBJICHUAX IEPEHOCA TEIIa M BEIIECTBA U HUX
B3anMojeiicTBin. CuctemMaru3anus ¥ Kiaccuukams MaTeMaTUYECKUX MOJIENeH MPOIIECCOB B
peakTopax.

N3otepMuueckue mporecchl B XUMHUYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa
(umeabHOE CMEIICHHE W  BBITECHEHHE), CTAI[MOHAPHOCTH TMporecca (MPOTOYHBIA U
NEePUOIUYECKHIT), TapaMeTPOB U YCIOBUH MPOTEKaHUs Ipoliecca (TemMneparypa, KOHIIEHTpalus,
JaBjieHne, 00beM PEaKIIMOHHOM 30HBI, BpeMsl), BUJIa XMMHUYECKOIN peakiuu (IpocTasi U CIOoXkKHasl,
oOparumast U HeoOpaTumasl) M €€ NapaMeTpoB Ha MPOQWIM KOHLEHTpAIMid M TOKa3aTeIu
mpolecca B peakTope (CTeNeHb MpEeBpallleHus, BBIXOJ MPOJYKTa, CEIEKTUBHOCTH IpPOLEcca).
OcHoBbl pacuera mpotiecca B peakrope. Conocrapnenue 3¢ (HEeKTHBHOCTH MPOIECCOB B PEaKTOpax,
ONUCBIBAEMBIX MOJIEIIIMHU UIECATBHOIO CMEILIEHUS U BBITECHEHUS.

HeusorepMmuueckue mnpoueccbl B XUMHUYECKMX peakTtopax. OpraHuzamusi TemIoBbIX
IIOTOKOB M PEKMMOB B XUMHUYECKHX peakTopax. Pacnpenenenue teMieparypbl, KOHIEHTpAUUN U
CTENEHU TMPEBPAILLCHUS B pPEAKTOPE B pEXUMaX UIACAIHLHOTO CMEUIEHUS U BBITECHEHMS,
aanabaTU4eckoM u C TermiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH MPEeBpaIleHUs B
agnabatudyeckoM Tiporiecce. COMOCTaBIEHUE C H30TEPMHUYECKUM pEKUMOM. Ywucino u
YCTOMYHMBOCTh CTALIMOHAPHBIX PEXKUMOB B PEAKTOPAX UACATBHOIO CMEILIECHHUS.

2.4. IIpoMbIIVICHHBbIE XUMHYECKHE PEAKTOPBI

Ha xoHKpeTHBIX TpuMepax IpeIMETHO pacCMaTPUBAKOTCS IPOMBIIUIEHHBIE PEAKTOPBI JIs
MPOBEJCHUSI TOMOTE€HHBIX, F€TEPOr€HHBIX U KATATUTHYECKUX IMPOIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PeKHUMa, 001aCTH UCIIOIB30BaHUS.

Pa3nen 3. XumMnyeckoe Npou3BoJACTBO, KAK XUMHKO-TEXHOJIOTHYECKasi CHCTEMA

3.1. CTpyKTypa U ONHCaHHUEe XMMUKO-TEXHOJIOTMYECKOH CUCTEMbI

XUMHUYECKOE TPOU3BOJICTBO Kak XUMHUKO-TexHojorudeckas cuctema (XTC). Ionstue
cucteMbl 1 XTC. CoctaB XTC: aneMeHTHI, CBSI3H, ToJcHcTeMbI. DiieMeHThl X T'C, kimaccudukanus
Mo BHUJAY TNPOIECCOB M Ha3HaueHWIo. TexHomorumueckue cBs3u dMeMeHToB XTC (moTokw).
[TocnenoBarenbHas, MmapajuielibHas, pPa3BETBIICHHAS, IOCIIEIOBAaTEILHO-00BOAHAs (Oaiimac),
oOpaTHast (peIHKIT) TEXHOJIOTHYECKUE CBsI3H. X cXeMbl U Ha3HAUYCHHE.

Onucanne XTC. Buasr mogeneit XTC - onucarenbHble u rpadudeckue. OnucarenbHbIe
MOJIETM - XUMHYECKas CXemMa U MaremMaTudeckas wMoxaenb. [paduueckue wmopenu -
GbyHKIMOHAIbHAS, TEXHOJOTHMYECKas, CTPYKTypHass M Jpyrue (CHelUaIbHbIE) CXEMBbI.
Hasnauenue, npuMeHeHUE U B3aUMOCBSI3b MOJIEIICH.

3.2. Anamms XTC

Ilonsatue, 3amaun u pesynbrarhl aHamu3za XTC - cocrosHue XTC, marepualbHbI U
TEIUIOBOM OajaHChl, MOKA3aTeu XUMUYECKOTO MPOU3BOJICTBA.



CgoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEXKUMOB 3JIEMEHTOB, pa3IM4He
ONTUMAIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYLIECTBOBaHUE
CTAallMOHAPHBIX PEKUMOB U .

MarepuanbHbIi U TEIUIOBOK OanaHchl. MeToMKa COCTABICHUS U pacueTa MaTepUalbHbIX
u teroBbiX OamancoB XTC u ee moacucreM. OCOOEHHOCTH pacyeTa OajJaHCOB B CXeMax ¢
perukiiom. @opMbI TipeicTaBICHHs 0aTaHCcoB (TaOIUIIBI, AUATPAMMEI U 1. ).

Matepuanbpubplii  OamaHc Juisi  MacCOOOMEHHBIX M pPEaKUHOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHne CTEXHOMETPUYECKUX, TEPMOJAMHAMUYECKUX U MeX(a3HbIX OaJaHCOBBIX
cooTHonieHUH. CTENeHb NCIIOIb30BAHUS CHIPBEBBIX PECYPCOB.

DOHTaNBIUIHBIN, SHEPTETUUYECKHUH (110 TIOJTHOW YHEPTUHU) U IKCEPTeTUUYCCKUN OallaHChl U
KIIJI. Ix conocTaBieHue U UCIIOIb30BaHue B aHanmmn3e X TC.

3.3. Cunre3 XTC

[Tonstue w 3amaum cuHTe3a XTC. OcHoBHble 3Tambl pa3padbotku XTC. Pomb
MaTEMaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KkoHUenuu npu cuHTe3e XTC: MoaHOE HCHOJIB30BAHUE CBHIPHEBBIX U
HSHEPreTUYECKUX PECYypPCOB, MUHUMHU3AIMUS OTX0/I0B, ONTUMAIBLHOE HUCIIOIb30BAHHUE alllapaTyphl.
Ux conmepxanue u crnocoObl peanu3zanuu. KomMOMHHpOBaHHBIE MPOU3BOACTBA, COBMEIECHHBIE
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOJIOTUYECKUE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHSITHS, 0COOEHHOCTH
U IPUMEHEHUE.

OpHOpPOJOHBIE TEXHOJOTHMYECKHE CXEMbl: CHUCTEMa PpEKYNepaTUBHOIO TEMI000MeHa,
cucTeMa pas3JieJIeHUsI MHOTOKOMIIOHEHTHOM CMeCH, cCUcTeMa PeakTOpoB. OCHOBBI MOCTPOCHUS UX
ONTUMAIBHOU CTPYKTYPBI

Pasnea 4. IIpoMbllsIeHHBbIE XMMHYECKHE TPON3BO/ICTBA

XHWMHUYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KAK peanu3anns U3y4eHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB u XTC, KoHUENIMI MOCTpOEHUs
BbicOKOd(p(hekTuBHONM XTC. OCHOBHOW aKIEHT jaenaeTcs Ha (PU3UKO-XUMHUYECKHE OCHOBBI
KOHLICTILIMK  MOCTPOEHUS TEXHOJOTMYECKOW CXEMbl TIPOM3BOACTBA M €ro IOJCHCTEM.
[TpousBoacTBo cepHoil kuciaoThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHUCIIOTHI.
IIpousBoacTBO cTUpPOIIA.

Paznen 5. CoBpeMeHHbIEe TeHAEHIIMUA B PA3BUTHN XUMHYECKOH TEXHOJIOTHHU

Teky1iee cOCTOSITHUE XUMUUYECKOW MPOMBILIUIEHHOCTH B MUPE U TEHACHIUU €€ Pa3BUTHSL.
[lepcnekTUBHBIE HICTOYHUKH ChIPbs U dHEpruu. Knacrepusanus XMuMAYECKOW MPOMBIIIIIEHHOCTH.
CoBMelieHHbIE TIpollecChl. [ MOKME W TepecTpauBacMble TEXHOJIOTHYECKHE CXeMbl. HoBbie
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OMyUeHus! NpoAYKTOB. HanoTexHonorus.

OO11ee KOIMUYECTBO pa3zesios - 5.

4  O0beM y4eOHOI AUCIUNIHHBI

Bunel yueOHoit paboThI B 3auerHbIX B akanem.
eIMHUIIAX yacax
OO0uias TPy10€eMKOCTb M CHUILTHHBI 110 Y4eO0HOMY 7.0 252
IJIAHY
KontaktHasi pa6ora (KP): 2,67 96,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
Jlaboparopusbie 3austus (J1ad) 0,89 32
CamocrositesibHas padora (CP): 3,33 120
Buja koHTpoOJISi: 3aUeT/IK3aMeH 1,0 IK3aMeH
(35,6)




Bunapr yaeGHO# paboThI B 3auerHbBIX B actponom.
SAMHUIIAX gacax
Oo01mast Tpy10eMKOCTb TUCHUILUIUHBI 10 Y4eOHOMY 70 189
IUIaHY '
KontaktHasi pa6ora (KP): 2,67 72,3
Jlexmum (JIek) 0,89 24
[Tpaktnueckue 3anastus (I13) 0,89 24
Jlabopatopusbie 3ausTus (J1ab) 0,89 24
CamocrositeibHas padora (CP): 3,33 90
Buja xoHTpoJIsi: 3a4eT/aIK3aMeH 1,0 IK3aMeH
(26,7)

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«CHucTeMbl ynpaBJieHUs] XUMHKO-TeXHOJIOrnYeckuMu npoueccamm» (b1.65.17)
1 Heab aucHMNJIMHBI — JaTh 0a30Bble 3HAHMS 10 TEOPHM CHCTEM YIPaBJICHUS

xuMuKo-TexHosornueckumu mporeccamu (CY XTII), mpuBUTh HAaBBIKM W YMEHHE aHaIu3a
coiicTB XTIl kak 0OBEKTOB yNpaBlIeHUS U MPAKTHUECKOTO MPUMEHEHUSI TEXHUYECKUX CPE/ICTB
yIpaBIEHUS.

2 B pe3yabTate H3y4YeHHs] AMCHMIUIMHBI O0y4YaIOIIMICA 10 NporpaMmme
O0akaJiaBpHAaTAa J0JI/KEH:

Obnadams cnepyrommmu oommenpodeccuonanbabiMu (OIIK) u npodeccrnonaabHBIMI
(TTK) koMIieTeHITUSIMU:

- CIIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JHUCLUUIUIMH B
npo(ecCHOHANBHOM  ACATETbHOCTH, MPUMEHSATh METOJIbl MAaTeMAaTHYECKOTO aHaim3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecienoBanus (OITK-2);

3Hamu:

- OCHOBHbIE TIOHATHS TEOPUU YIIPABJICHHUS;

- CTAaTUYECKHE U JTUHAMHYECKHUE XapaKTePUCTHKU OOHEKTOB YIIPABIICHUS;

- ocHOBHbIE BUIbl CAY U 3aKOHBI PEryJIUPOBAHMUS;

- TunoBele CAY B XMMHUYECKO! NPOMBILIUIEHHOCTH;

- METOJIbI U CPEACTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTHYECKUX MTApPAMETPOB;

- ycroiiuuBocTh CAY;

- OCHOBHbIE MOHATHS 0 HeNMMHEWHbIX CAY, peneiiHbIX cucTemMax, JIOTHYeCKUX aJropuTMax
yIOpaBleHus, aJallTUBHBIX U ONTUMAIBHBIX CUCTEMaX yIpaBICHUS;

Ymemns:

- OIPENENsITh OCHOBHBIE CTaTMYECKWE U JMHAMUYECKHE XapaKTEePUCTUKH OOBEKTOB
YIpaBIECHUS;

- BBIOMPATh PALIMOHAIBHYIO CUCTEMY PETYJIUPOBAHUS TEXHOJIOTHYECKOI0 MpoIiecca;

- OlleHUBaTh ycTonunBocTh CAY;

- BBIOMpaTh KOHKPETHBIE THUITBI MPUOOPOB Jytsi tuarHocTuku X T11;

Braoems:

- METO/IaM{ TE€OPUU aBTOMATHUECKOI'O PETyJIMPOBAaHMSI, OPraHU3ALMU U pacuéTa CHUCTEM
ONTUMAIBHOTO YIPABIEHUS MPOIleCCaMi XUMHUYECKOW TEXHOJIOTHH.

3 KpaTkoe cogepskaHue 1uCHUILINHBI

Paszgen 1. OcHOBHbIE TNOHATHA YHPABJEHUS XMMHKO-TE€XHOJOTHYeCKHUMH
npoueccamm.

3HaYeHHEe aBTOMATUUYECKOr0 YIPABIICHUS JUIsl PA3BUTUSI XUMUUYECKOW TPOMBIIIEHHOCTH.
OcoOeHHOCTH yTpaBiCHHUS] XUMHYECKMM MPEINPHUITHEM U  XHUMHUKO-TEXHOJOTUYECKUM
nporeccoM. TeXHUKO-5KOHOMHYECKHd J(PQGEeKT BHEAPEHHS aBTOMATH3UPOBAHHBIX CHCTEM



ynpaeneHusi. Ponp cucreM ympaBieHUss B oOecreueHHH Oe30MacCHOCTH XUMHYECKOIrO
MPOU3BOJICTBA U OXPaHbl OKpY:Katomiei cpeabl. OCHOBHBIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpapneHusi. OCHOBHblE TNPUHIUNBL yopaBieHus. Kiaccudukamuss cucteM ympaBlieHUs
®yuknuoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrpaBiIeHHUsL.

Pa3znea 2. OCHOBBI TEOPUM ABTOMATHYECKOI0 YIIPABJICHUSI

Maremaruueckue monenu CAY. /lunammnueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanroHHOro ucuucieHus aig ananu3a CAY. TunoBsle fTMHAMUYECKUE 3BEHbsI. BpeMeHHbIe
Y YaCTOTHBIE XapaKTEPUCTUKUA. DKBUBAICHTHBIC IPEOOPA30BAHUS CTPYKTYPHBIX CXEM.
VYeroitunBocTh mHEHHBIX CAY ¢ 00paTHO# cBs3bto. Kitaccudukanus 1 OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBieHHs. METOIbI OTpeIeNieHUsI CBOMCTB 00BbEKTOB yrpaBiieHUsi. OCHOBHEIE
3aKOHBI PETYJIUPOBAHMS. PeryasaTopbl Ha OCHOBE HCKYCCTBEHHBIX HEHPOHHBIX ceTel. [{udpossie
U poOacTHBIE CUCTEMBI yTIpaBlieHUs. BIOOp 3aKOHA peryIupOBaHUs U ONPEICICHIE
ONTUMAJIBHBIX TAPAMETPOB HACTPOMKH MIPOMBILIIIEHHBIX PETYJISATOPOB.

Paznen 3. U3mepeHue TeXHOJIOTMYECKHX MAPaAaMETPOB XHMHKO-TEXHOJIOTHYeCKOT0
npouecca

locynapcTBeHHast cucTeMa MPOMBIIUICHHBIX TPUOOPOB M CPEACTB aBTOMATHU3AIIHH.
OCHOBHBIE TEpMHHBI W ONpeAcsieHuss MmeTposiorund. Meroasl u3mepenuid. Cpencrsa
U3MEPUTEIIBHOW TEXHUKH, HMX CTaTUYECKHME MW JMHAMUYECKHE CBouWcTBa. [lorpemmnoctu
n3mepennii. CriocoOwl nepenaun uHGOpManuu Ha pacctosiHue. OpraHuzarus JUCTaHITMOHHON
nuarHoctukn  XTII. M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX IIapaMETpPOB: JIABIICHHS,
TEMIIEpaTypbl, pacxojla U KOJIMYECTBA, YPOBHS XKUIAKOCTH M CHITyYHX MATEpPHAJIOB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB BEIIECTB.

Pa3znen 4. OCHOBBI IPOEKTHPOBAHNUS ABTOMATHYECKUX CHCTEM YIIPaABJIEHUA XUMHUKO-
TeXHOJOTH4eCKUMH MPo1eccaMmu

Ocobennoctu ynpasieHus X TI1. PerynmupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB: pacxo/a, JaBJIeHUs, TeMIEpaTypsbl, ypoBHs, PH. Texuundeckue cpeacrsa CAY.
OCHOBHBIE Pa3HOBUHOCTH YIIPABJISAIOIINX YCTPOMUCTB. THIBI, XapaKTEPUCTUKN U PaCUET
UCTIOJTHUTEIIbHBIX MEXaHU3MOB U PETYIUPYIOMUX opraHoB. OdopmiieHrne IpoeKTHOTO 3a1aHUS
Ha aBTOMAaTHU3aILIUI0 TEXHOJIOTHYECKOro mporuecca. Beibop Touek usmMmepeHusi, KOHTpOJs,
YIpaBIsIEMbIX TAPAMETPOB U YIIPABIAIOMIUX BO3ieHcTBUIM. CTaHAAPTHI U YCIOBHBIE
0003HaueHus 11 TexHoiornueckux cxeM. OcaosHble cBenenus 00 ACY TII B xuMuueckon
npomeinuieHHoCTH. [Ipumepsr ACY TII B xumuueckoil TpOMBIIIIEHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemenHbie TeHieHIMU B pa3Butuu CY XTII.

OO11ee KOJIMYECTBO pa3iesioB — 4.

4  O0béM y4eOHOI AUCHTUNIMHBI

o B 3aueTHBIX B akageM. gacax
Byl yue6HO# paboThI
€AMHULIAX
Oo0masi TpyA10eMKOCTh T CHUIJIHHBI 5,0 180
1o y4eO0HOMY ILIAHY
KonraktHas pa6ora (KP): 1,33 48,4
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) - -
JlaGopaTtopusie 3ansatus (JI3) 0,44 16
CamocrositesibHasi padora (CP): 2,67 96
CaMocTOATEIbHOE NU3YUEHHE PA3eJIOB JUCLUIIINHBI 2,67 96
Bu1 HTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 1,0 31;;21\(4;)3}1
Brjtbl yucOHOi paGoTs! B 3aueTHbIX B actponom.
€IMHUIIAX gacax
O61mas Tpya10eMKOCTh AUCIUNIHHBI 5,0 135
10 y4e0HOMY ILIAHY
KonrakTHas pa6ora (KP): 1,33 36,3




Jlexumm (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) - -
JlaGopatopusie 3ausaTus (JI3) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CaMocTOATEIbHOE NU3YUEHHE PA3eJIOB JUCLUIIINHBI 2,67 72
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 1,0 31:;21\;()3}1

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«IIpaBoBenenue» (b1.5.18)
1 Henu nucuMJIMHBI - OBJa/IEHUE OCHOBAMH MTPaBOBBIX 3HAHMI; (HOPMHUPOBAHHE OCHOB
MPaBOBOI KYJIbTYPhI U MPABOMEPHOTO MOBEACHUS TPAXKAAHUHA CTPAHBI.
2 B pe3yabTare wu3y4yeHHs JAUCHMUIUIMHBI OOydYaloluiics MO0 mporpamme
0akajaBpHaTa q0JIKEH:
Obnadams cnenyomyuMu 00ImeKyIbTypHbIME KommeTeHIusaMu (OK):
- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI 3KOHOMHUYECKMX 3HAHUN B Pa3IUYHBIX
cdepax xusnenesrenpaoct (OK-3);
—  CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHI TMPABOBBIX 3HAHWW B PA3HUYHBIX cdepax
nesreapHocTH (OK-4),
3uamo:
— OCHOBBI POCCHUMCKOW IPaBOBOM CUCTEMBI M POCCHMCKOrO 3aKOHOAATENbCTBA,
OCHOBbl ~ OpraHu3zauud W  (yHKIMOHMPOBAHHMS  CyAeOHBIX W HHBIX
MPaBONPUMEHUTEIBHBIX U IPABOOXPAHUTENIBHBIX OPTAHOB;
— TIpaBOBbIE M HPABCTBEHHO-dTHUECKHE HOPMBI B cdepe mnpodeccuoHanbHON
JesATEIbHOCTH;
— TIpaBOBbIE HOPMBI, PErYJIUPYIOLINE OTHOLIEHUE YeI0BEKa K YeIOBEKY, OOIIECTRY,
OKpYXaroIleH Cpeac;
— TpaBa U 00s3aHHOCTH TPaKJAHUHA;
— OCHOBBI TPYIOBOI'O 3aKOHO/JATENbCTBA.
Ymemn:
— HCIOJb30BAaTh ASTUYECKHE W TPABOBBIE HOPMBI, PETYJHPYIOLIME OTHOLIECHUE
YeloBeKa K YeJIOBEKY, OOIIEeCTBY, OKpYKaIOIIEH cpele, UCIOIb30BaTh MpaBa U
cBO0O/IBI UETIOBEKA U IpaskJaHNHA NP pa3padO0TKe COLMATbHBIX TPOEKTOB;
— HUCIOJb30BaTh W  COCTABJISITh HOPMATHBHBIE U  TMPABOBBIE JOKYMEHTHI,
OTHOCsIIMEeCS K  NpOo(eCCHOHATBHOM  NEATENbHOCTH,  MNPEANpPUHUMATH
HE00XO0IUMBbIC MEPHI K BOCCTAHOBJICHHIO HAPYIIEHHBIX TIPaB;
— peanu30BBIBATH MpaBa U CBOOOJIBI UEJIOBEKA U IPaKIaHUHA B Pa3IMYHBIX chepax
KU3HEACSTEIIbHOCTH.
Bnaodemy:
— OCHOBaMH XO35IMCTBEHHOIO MPaBa;
— TPaBOBBIMH HOPMaMH B MPO(ECCUOHAIBHOMN 1eATEIbHOCTH.
3 Kpatkoe coaep:kanue TUCHUNIUHBI:
Pa3nes 1. OcHOBBI TeOpHHU rocyAapcTBa M NpaBa
[Tonstue m npusHaku rocynapctBa. dopmbl rocymapcrBa. DyHKIMU TOCYIapCTBa.
[Tonsarue u npusHaku npaBa. OCHOBHBIE NMPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IOHsSTHE U BUJIBI
HUCTOYHMKOB MpaBa. OmnpeneneHue 3aKOHAa M IOA3AaKOHHBIX aKTOB. J[elcTBME HOPMAaTHBHBIX
MPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE PaBOBBIX HOPM, HX CTPYKTYDA.
Cuctema mpaBa. YactHoe W myOnuyHOE MpaBo. MarepuaabHOE W IPOIECCYyalIbHOE TPABO.
[IpaBooTHOIIEHHE: OOBEKT, CYOBEKT M COJEpKaHWE MpaBOOTHOIIEHUH. FOpuanueckue (akrol.
[TpoGenbl 3aKOHOAATENHCTBA. .



Paznen 2. Orpaciau ny0JJMYHOT0 MpaBa

Koncturyuust — ocnoBHoit 3akon Poccuiickoit @enepannu. OenepaTuBHOE YCTPOUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpPHUHUMI pazzaeneHust Biacteil B PD. Ilonsarue
rpaxnancTsa. [Ipusznanue, coOr0ieHUE, 3aIIUTA PABHBIX MPAB KEHIIWH U MYKYUH KaK OCHOBHAs
00513aHHOCTB TOCYIapPCTRA.

[TonsiTHe U IpeAMET aIMUHUCTPATUBHOTO MpaBa. O0mas xapakTepucTuka Kogekca
P® 00 agMUHUCTPATUBHBIX MPAaBOHAPYIICHUSX. AJIMHHUCTPATHBHBIC [IPABOHAPYIICHNUS:
IIOHATHUEC U HpI/I3HaKI/I. AI[MI/IHI/ICTpaTI/IBHaH OTBETCTBEHHOCTE: IIOHATUC U HpI/IHHI/IHBI. HOH;ITI/IC,
MPU3HAKU U BUJbl aIMUHUCTPATUBHBIX HAKA3aHUM.

[TonsiTHe U TIpEIMET YTrOJOBHOTO IIPaBa. YTOJIOBHAS OTBETCTBEHHOCTh: MOHATHE,
OCHOBaHUE BO3HMKHOBEHHMs. [loustue mnpecTymienus: IOPU3HaKU, cTpykTrypa. CocTaB
npecrymieans. Coydactue B npectymuieHuH. OOCTOSATENhCTBA, HCKITFOYAIOIINC
MPECTYNHOCTh AcsHuA. [IoHATHE, e U BUIbl HAKA3aHUW. YTOJIOBHAs OTBETCTBEHHOCTD 3a
COBEpILIEHHME TpeCcTyIuieHuid. Y CIOBHOE OCYXKJIEHHE, OCBOOOXJEHHE OT YrOJIOBHOU
OTBETCTBEHHOCTH. [Ipeamer u 00beKT KpUMHHATUCTUKU. MeTo/bl M 33124l KPUMUHAINCTHKH.
[lonarune KpuMuHAIMCTHUYECKOW uAeHTUUKAMH. OOBEKTHl W BHUIBl KPUMHUHAIHCTHYECKOU
uaentuduxanuu. Kpumunanucruyeckas Texuuka. KpumuHanucTuueckast TAKTHKA.

DKOJIOTMYECKOE MPaBO: MOHITHE, NPEAMET METOJA M UCTOYHHMKHU IKOJIOIMUYECKOrO IpaBa
P®. Tlonstue, BUABI U CTPYKTypa SKOJIOTHYECKUX MPABOHAPYUIEHUM, OTBETCTBEHHOCTh 3a MX
COBEpIICHHUE.

[Tonsitue mHbopManuu. OTBETCTBEHHOCTh 3a HAPYIICHHWE 3aKOHOJATENBCTBA O
3amure wuHpopmaruu. [ocynmapcTBeHHass TaiiHA: T[IOHSATHE, 3alldTa, MPABOBOE
peryaupoBaHue rOCyJapCTBEHHOM, CITy>KeOHOM 51 MHOM uHpopManuu.
Konduaennuanpnas wHbOpMaIus: MOHITHE, BUABI U 3allMTa. 3aluTa MEePCOHATBHBIX
JAHHBIX TpaXXKIaHUHA.

Paspnen 3. OTpacin yacTHOro npasa

[lonsiTne, mnpeamMer W MeTOA TIpaxaaHCKoro mnpasa. [loHATHE Tpa¥AaHCKOIO
OpaBoOOTHOLIeHHsA, ero  crneuupuka. CTpyKTypa  TPaKIaHCKOTO  MPABOOTHOIIEHUS.
[IpaBoseeciocOOHOCTh CYOBEKTOB TPAXKIAHCKOTO MPABOOTHOIIEHUs. ['pak1ane Kak CyOBEKTHI
rpakJaHcKoro mpasa. @U3NUecKre U I0PUIMUECKUE JIUIA: TIOHATHE, IPU3HAKHY, KIacCU(UKaIH.
IOpunnueckue dakrol. [IpaBo coocTBeHHOCTH. [ToHATHE aBTOpCcKOTO TpaBa. [loHsTHE MaTeHTHOTO
npaBa. llonarue wuHTemekTyanbHOH cobcTBeHHOCTH (MC) W HCKIIOYUTETHHOTO TIpaBa.
Knaccudukanus UC. Cucrema npaBoBoii OXpaHbl HHTEIJIEKTYAIbHOM COOCTBEHHOCTH, aBTOPCKUX
Y NIATEHTHBIX IPaB.

[lonsTHE X03sMCTBEHHOrO (IPEANPUHUMATENBCKOr0) mpasa. IIpenMer X03s1iiCTBEHHOIO
(mpeAnpUHUMATENbCKOr0) MpaBa, NMPU3HAKH, METOABI MpPaBOBOro perynupoBanus. [loHsTue
XO3UCTBEHHOU U MPEAIPUHUMATENIBCKON NEATEIBHOCTH.

[IpaBoBOE perynmpoBaHUE CEMEWHBIX OTHOLICHUH. 3aKIIOUEHUE U TIPEKpalleHue Opaka.
[IpaBa u o0s3aHHOCTH ponuTeneit u neTeid. AnumeHTh. @OpMBI BOCIIUTAHUS JIETEH, OCTABIIUXCS
0e3 MmonevYeHus1 poIuTeNCH.

IIpeqmer u MmerTox TpyAoOBOro mpasa. TpynoBOH JOroOBOp: IIOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otapixa. Tpynossie criopsl. JuciumimHa Tpyaa.

Ilonarne m ucroku koppynuuu. HopmaruBHoe omnpenenenHue xoppynuuu. [IpudamHbl
pacnpocTtpanenusi koppynuuu. Haka3zyemble n HeHakazyemble (opMbl Koppynuuu. CKpbITbIE
(marentHble) (Gopmbl Koppynuuu. DOpMbl KOppyNUUU-TIpecTyIUieHHs. DOopMBl KOPPYIIUH-
npoctynka. PopMbl MONUTHYECKOW Koppynuuu. HopmaTuBHBIE TpaBOBBIE aKThl B cdepe
IIPOTUBOAECUCTBUS KOPPYIILIUH.

Pazgen 4. QOco0eHHOCTM TNPaBOBOIr0 peryJupoBaHus NpodeccHoOHAIbLHOM
AeSITeJIbHOCTH B OT/EJBbHBIX 0TPACIAX XHMHUYEeCKOH MPOMBIIIJICHHOCTH

OCHOBBI HALIMOHATILHOM 0€30MaCHOCTH, TOCYaPCTBEHHOM MOJUTUKH U 3aKOHOJATEIHCTBO
B 00J1acTH 0OeCTIeUeHHS SACPHON U pagualimoHHoON 6e3omacHocTi. Hopmbl 1 mipaBuia B obiactu



obecrieueHust sAIEpHOW W pamuanroHHOM Oe3omacHoctn B P®. Crangaptel Oe30macHOCTH
MATI'ATD. HopmaTtuBHO-ipaBoBasg 0a3za OCHOB HaI[MOHAJIIbHOW O€30MacHOCTH C OMOPOH Ha
nosoxenus Koucrurynun PO, MmexxnyHapoaasix 1oroBopoB PD, denepanbHbIX 3aKOHOB U HHBIX
HOpMAaTHBHBIE NPaBOBBIX akTOB Poccuiickoit denepanyu B o0macTu obecrieyeHus siIepHOM U
pamuanmonHoi Oe3zonacHocTH. CrtanmapTtel Oe3omacHocth MAT'ATD W MX HMIUIEMEHTAIHS.
[IpaBoBasi OTBETCTBEHHOCTh 32 HapyIIEHHs B 00JIaCTH oOecriedeHus: 0€30MacHOCTH SACPHBIX
00BEKTOB.

OcCoOCHHOCTH ~ TPABOBOTO  PEryIUpOBaHHs  TpyJa  pabOTHUKOB  XMMHYECKOH
IPOMBIIIIEHHOCTH. OCOOEHHOCTH 3aKJIIOYEHUS M COJAEp’KaHWs TPYIOBOTO JIOTOBOpa C
paboTHUKaMU XUMHUYECKOW IpoMbIIIeHHOCTH. [IpaBoBoe peryirpoBaHue pabodero BpeMeHH U
BPEMEHHU OTJbIXa PAOOTHUKOB XMMUYECKOH MPOMBIIUICHHOCTH. OCOOEHHOCTH IPaBOBOTO
peryaupoBaHus OXpaHbl Tpya pabOTHUKOB XMMHUYECKOH MPOMBIIUIEHHOCTH. CHUcTeMa rapanTuit
Y KOMITEHCAllUi paOOTHUKAM XMMHUYECKON MPOMBIIUIEHHOCTH.

HopmartuBHo-1ipaBoBasi 6a3a peryaupoBaHUsS XUMHUECKOW 1 HEPTEeXMMUIECKOH OTpaciu

B Poccun.
4 O0beM yueOHOM TMCUMILITHHBI

Bunpl yue6HO# paboThI B 3auerHbBIX B akanewm.
eIMHMIIAX yacax

OO0uas TPy10eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 20 72
TJIAHY
KonrtaktHas patdora (KP): 0,89 32,2
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3ausrus (113) 0,44 16
CamocrositesibHas padora (CP): 1,11 39,8
CamocTosaTenbHOE U3YUYEeHUE Pa3/IesiOB TUCIHUILIMHEI 39,8

Buja koHTpOJs: 3a4eT/IK3aMeH 3a4er

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eAMHUILIAX yacax
OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY 2.0 54
IUIAHY
KonrtaktHas patdora (KP): 0,89 24,15
Jlexmum (JIek) 0,44 12
[Tpaktuueckue 3ausrus (113) 0,44 12
CamocrositesnbHas padora (CP): 1,11 29,85
CaMocCTosITeIbHOEC H3YUYCHHE PA3/IeTIOB JUCITUTLIHHBI 29,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3auer

2 IucOMILUIMHBI BAPHATUBHOI YacTH (00513aTe/IbHbIE TN CHUILIMHBI)
AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«OCHOBBI 5KOHOMHUKH U ynpasJieHusi npoussoacrsom» (b1.B.01)

1 Heab JMCHUIVIMHBI - TIOJY4YEHUE CHUCTEMBbI
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHUS  MPOMBIILIEHHOTO
HaIlMOHATBHOW SKOHOMHUKH, (HOPMHUPOBAHHE SKOHOMHUYECKOTO MBIIUICHUS U HCIIOJIh30BaHUE

[IOJIyYEHHBIX 3HAHUHI B IPAKTUYECKOMN ACATEIBHOCTH.

2 B pe3yabrare H3y4YeHHs JAUCUMILIHHBI

O0akaJiaBpHAaTAa J0JI/KEH:

3HAaHUA 00
MIPOU3BOICTBA

o0yuyaronuics

9KOHOMHYECCKHX
B CHUCTEMC

nporpamMmme

Obnadams ClenyOMUMA OOIMEKYIbTYPHBIMA W TPO(ECCHOHATTEHBIMUA KOMITETCHITUSIMHU:

- CIIOCOOHOCTh MCIIOJIb30BAaTh OCHOBBI DKOHOMHYECKHX

chepax xkuznenesrensHocTH(OK-3);

- CIIOCOOHOCTBIO HCIOJIB30BAaTh JJIEMEHTHI JKOJIOI0-3KOHOMUYECKOrO aHajau3a B

3HAHUWA B Pa3IMYHBIX




CO3JIaHUH DHEPro- U pecypcocdeperaronmx rexuonoruii (ITK-8).

3namu:

— OCHOBBI 2dKOHOMHUKH B Pa3IMYHBIX c(hepax KU3HEACITeIbHOCTH;

— MeTOo/IbI pa3pabOTKU OMEPAaTUBHBIX U MPOU3BOICTBEHHBIX IIAHOB;

— METOJIbI U CIIOCOOBI OMIIATHI TPY/A;

Ymemns:

— COCTaBJISATh OTYETHI MO BHIMOJHEHUIO TEXHUYECKUX 3aJIaHU;

— TOTOBUTH WCXOJHBIC NaHHBIC NIJsi BbIOOpAa MU OOOCHOBAHUS HAYYHO-TEXHHUYECKUX H
OpPraHU3aI[MOHHBIX PELIEHUI Ha OCHOBE SKOHOMHYECKOTO aHAIN3a;

— paspabarhiBaTh OIEpaTHBHbIE IUIAaHBI PA0OT TMEPBUYHBIX MPOM3BOACTBEHHBIX
MOApa3IeJICHHUI;

Braoemy:

— METOJaMHU M HMHCTPYMEHTaMU TMPOBEACHUS DKOHOMHYECKOIO aHalu3a 3aTparT Hu
Pe3yNbTAaTOB AEATEILHOCTH IPOU3BOJCTBEHHBIX MOAPA3/ICICHHUIA;

— UHCTPYMEHTaMH IUIAHUPOBAaHUSA U BBIMIOJHEHUS MEPOIMPHUITHH IO MPOU3BOJACTBY
MPOTYKIIHH.

3 KpaTtkoe conep:kanue QTUCHUTIIHHBI

Pasnea 1. BeBenenne. OCHOBBI pIHOYHON IKOHOMHMKH

DKOHOMHYECKHE TOTpeOHOCTH, Omara m pecypchl. OOIIECTBEHHOE MPOU3BOJACTBO M
YKOHOMUYECKHE OTHOIICHUs. [Ipon3BOACTBEHHBIE BO3MOXKHOCTH OOIIECTBA U AKOHOMHUYECKUIN
BeIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKOH yOBIBAIOIICH MpeaeTbHON
nonie3HoCTUM. TpamuninonHas dKoHOMUYeckas cuctema. CoOCTBEHHOCTh: ()OPMBI U TMYyTH HX
npeoOpa3oBanusi. PhIHOUHBIH MeXaHM3M chnpoca u  mpemtokeHus. CoBepiIeHHass U
HECOBEpIlIeHHasT KOHKypeHIuU. CyIIHOCTh U yCJIOBUSI BOSHUKHOBEHHS pbIHKA. BUABI PHIHKOB U
ux crpykrypa. Oynkuuu peiHka. ToBap u ero cpoiictBa. CIpoc M MPEMSIOKEHHUE HaA PBHIHKE.
[lonsatue «onactuyHocTh». CoOBEpIICHHAss W HECOBEpUICHHAs KOHKypeHIuu.MoHomomms.
Onurononus. IloHsATHE HAUMOHAIBHOM HKOHOMHMKH, OCHOBHBIE MaKpOIKOHOMHUYECKHE
nokazarenu. Ilorpebienuss u cOepexxenusi. IIpomsBoacTBo, OOMEH U paclpenesieHue.
[ToTpebnenue, coepexxeHre, MHBECTUIIMH TOBApOB U yciayr. @uHaHCOBas cucTeMa U (puHAHCOBAs
nonuTuka obmiecTBa. Hajmoru u Hajorosasi cucremMa.

Paznen 2. JkoHOMHYECKHE OCHOBBI YIIPABJIEHHUS POU3BOACTBOM

[Ipenmpusitie Kak CyOBEKT pPBIHOYHOTO XO3SIMCTBA. DKOHOMUYECKHE 3aKOHBI H
OCOOCHHOCTHM WX TposBIEeHUS Ha mnOpeanpuatud. Ponb coenuanucra XUMHYECKON
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOM 53KOHOMMKH. [Ipenmpusarne — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJAaTelbHas  0asa
NpEeANPUHUMATENIbCKON  esTeNbHOCTU. HOpMaTUBHO-TIPABOBBIE AaKThI, PErIAMEHTUPYIOIIHE
NeSATeNIbHOCTh mpennpustus. OpraHu3alOHHO-TIPaBOBbIE (OPMBI  MPEANPUHUMATENIHCKON
JESTEIILHOCTH U KPUTEPUH UX BbIOOpa. POpMBI COOCTBEHHOCTH. BHEIIHSISI 1 BHYTPEHHSS cpea
npennpusaTus. MaTepuaibHO-TeXHUYecKass ©0a3a mnpousBoacTBa. CbIpbeBass U TOIUTUBHO-
JHepreTuueckas 0a3a XUMHYECKMX MPOU3BOACTB. [IpOW3BOACTBEHHAas TMporpamMma U
IIPOM3BOJICTBEHHAs] MOIIHOCTDH Mpeanpuatus. KauecTBo 1 KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIUH.
OkoHOMHYeckoe  OOOCHOBaHHME BBIOOpPa ChIpbS M TOIMBA.  PecypcocOepexeHue.
AJNbTEepHATUBHBIE HCTOYHUK CBhIpbS U DJHEPruu. MaTepuanbHO-TEXHUYECKHE PECYPCHI
npennpusaTus. OCHOBHBbIE NPOU3BOACTBEHHbIE (DOHABI XUMUYECKUX MNPEANPUITHI: MOHSITHE,
KIaccudukanus u cTpykrypa. [IoHsTHE U CTPYKTYypa, ¥ OLIEHKa OCHOBHBIX cpecTB. [lokazaTenu
UCIIOJIb30BAaHUSI OCHOBHBIX MPOM3BOACTBEHHBIX (OHAOB. M3HOC M amopTuzanus, M OIEHKa
3¢ (HEeKTUBHOCTH UCIOIB30BAaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (HDOHIOB. BOCTpou3BoACTBO
OCHOBHBIX cpeacTB. OOOpOTHBIE CpENCTBA MPEANPUSTHS: TOHSATHE, COCTaB U CTPYKTYypa.
Uctounuku ¢dopmupoBanus 00OpOTHBIX cpeacTB. OOOpayrMBaeMoCTb OOOPOTHBIX CPEJICTB.
MarepuasibHble 3amackl Ha HOpeanpuatuu. TpynoBble pecypchl npeanpusatus. llepconan
OPEANpUsATHS U €ro CcTpykrypa. D¢ (eKTUBHOCTh HCIOJIB30BAHUS IepcoHala U padodero
BpemeHH. [IpousBoauTenbHOCTh Tpyda U oruiata Tpyaa. Opranuzaunus 3apaOOTHOM IUIaThl Ha



npennpustTuu. I[Ipou3BoAUTENbHOCTh TpyZa: MOHSATHE, MOKA3aTeNIM U METOAbl HM3MEpPEHUS.
NunuBuayanpHass W OOINECTBEHHAsT MPOU3BOIUTEIBHOCTh Tpyna. PesepBel u  (hakTOps
MOBBILICHUS] TPOU3BOAUTENBLHOCTH Tpyna. DopMmbl, CUCTEMBI U pa3Mep OIUIaThl TpyJda Ha
NpEANPUITUH.

Paznen 3. TexHUKO-IKOHOMMYECKHM A AaHAJIM3 MHKEHEPHBIX PelleHuil

Jloxoasl W pacxoipl Ha MPOU3BOJCTBO, M pEATU3AIUI0 MPOAYKIHH MPEINPUATHUS.
W3nepxku TPOU3BOACTBA MPOAYKIMH (CEOECTOMMOCTB), NPUOBLIb, PEHTA0ETBHOCTh U
neHooOpa3oBanue. IloHsTHe 3arpaTbl Ha MPOU3BOACTBO U PEANM3ALUIO  HPOIYKIHH
(cebectonMocTs). Bunbl u 3HaueHne Kiaaccudukanuu 3atpar. CTpyKTypa 3aTpaT Ha POU3BOJICTBO
U peanu3aluio OpOAYKUMU. TEeXHHKO-DKOHOMHUYECKMU AaHAJIU3 WHXKEHEPHBIX PELICHUM.
OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOJCTBO U pealM3allMi0 MPOIYKIMH B KOMILJIEKCHBIX
npou3BoAcTBaXx. OCHOBHBIE MYTH CHIKEHMSI 3aTpaT Ha MPOU3BOACTBO MNPOAyKUUHU. Jloxoab
npennpusTtus. [lonstre npubLIN U 10X04a MPEANPUITHS, METObI UX pacyeTa. PeHTabenbHOCTb,
€€ BHUJIBI U METO/BI pacueta. [lyTu moBbIIeHHS TPUOBUTA U PEHTA0CTBHOCTH Ha MPEATPUATHSIX.
[lenooOpa3zoBaHue U LieHOBas MmonuTHKa. L{eHa Ha MPOAYKIMIO U IPUHIHUIIBI IEHOOOpa30BaHUS.
Bune! nen. Ctpykrypa 1ieHbl, cUCTEMa 1IeH. B3anMocBs3u 1ieH U uznepxkek. LleHoBas nonutuka.
Pa3zpaboTka 1ieHoBo# cTparerun.DUHAHCOBO-KPEAUTHBIC OTHOIIECHUS MPEANPUITHA U CHCTEMa
Hanoroobnoxkenusi. IloHarue, cocraB u cTpykrypa QuHaHCOB mpeanpustes.[[puHIUmbI
Hanoroo0oxxeHusi. Hanoru u miarexu, yCTaHOBJIEHHbIE 3aKOHOJATEIbCTBOM: BHUbI, CTaBKH,
00BEKTHI HAJIOTOO00I0KEHUSI U CPOKH YIIIIAThI HAaJIora B OIOJIKET.

OO611ee KOJTMYECTBO Pa3/IeiioB — 3.

4 O0beM yueOHOM TMCUMILITHHBI

o B B axanem.
Bunsl yueOHoit paboThI 3a4ETHBIX
Jacax
eIMHUIIAX
O011as TPYA0€MKOCTb JMCHUIIHHBI N0 Y4€OHOMY IJIAHY 4,0 144
KonrtaktHas patdora (KP): 0,89 32,4
Jlexmum (JIek) 0,44 16
[TpakTuueckue 3anastus (I13) 0,45 16
CamocrositesibHas padora (CP) 2,11 76
Buja koHTpoJIsi:3aueT/IK3aMeH 1,0 dlaaven
A KOMTpOE ' (35,6)
B
N B actponom.
Bunpl yue6HO# paboThI 3a4eTHBIX
Jacax
CIMHUIIAX
O01asi TPY/10€MKOCTh THCIHUIIJIMHBI N0 Y4e0HOMY IJIAHY 4,0 108
Konrtakthas patdora (KP): 0,89 24,3
Jlexmum (JIek) 0,44 12
[Tpaktuueckue 3ausrus (I113) 0,45 12
CamocrositesibHas padora (CP) 2,11 57
Bujx koHTpOJIsi: 3a4eT/IK3aMeH 1,0 dsamen
A KOHTPOJIII: ! (26,7)

AHHOTaNus y4eOHOH NPOrpaMMbl JUCHHILIMHBI
«IIpuknagHasi MexaHuka B 3Hepropecypcocoepexenun» (b.1.B.02)

1 Ieab AUCHHUILIMHBI - 00YUYCHHE CTY/ICHTOB TEPMUHOJIOTUH, YCTPONCTBY, HA3HAYCHHUIO U
OCHOBaM pacueTa Ha MPOYHOCTh, )KECTKOCTh U YCTONYHUBOCTH THUIOBBIX 3JIEMEHTOB XUMHUYECKOTO
000py1OBaHUS.

2 B pe3yabrare uU3yYeHHMs AUCHHUIUVIMHBI OOy4YamUIuiicsi 10 mNporpamMmme
O0akaJiaBpHAaTAa J0JI/KEH:
Obnadams CNenyOMUMHA KOMITETCHIUSIMHU:



- CIOCOOHOCTH MCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAMCLHUILIMH B
npo(ecCHOHANBHOM  ACATETbHOCTH, MPUMEHSATh METOJIbl MATeMAaTHYECKOTO aHaim3a |
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recienoBanus (OITK-2);

- TOTOBHOCTHIO 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS IPU pa3paboTKe
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HalpaBlIeHHbIE
HAa MUHUMH3AIIMIO0 aHTPOIIOTEHHOTO BO3ACUCTBHS Ha OKpyKatoryto cpeay (ITK-5).

3namo:

- OCHOBHBIEC YPABHEHUSI M METO/IbI PEIICHMS 3a/1a4 COMPOTUBIICHUS MAaTEPUAIIOB U JIeTalel
MalluH;

- OCHOBHBIE METOJbl PACU€TOB Ha MPOYHOCTh, )KECTKOCTh U YCTOMYUBOCTH JIEMEHTOB
KOHCTPYKLMI MalllMH W anmaparos;

- OCHOBBI TEOPUH pacueTa JIeTajaeil U y3J10B MAIlIMH U alnapaToB XUMHUYECKOU TEXHOJIOTUH.

Ymems:

- MPOBOJUTH PACYETHl 3JIEMEHTOB KOHCTPYKIMH HAa OCHOBE METOAOB CONPOTUBICHUS
MaTepHuaos;

- paccuuThIBATh U KOHCTPYHPOBATH JIETATN MAIIMH 110 UCXOIHBIM JaHHBIM;

- TNpPOU3BOAUTH pacueThl IO OCHOBHBIM KPHUTEpPHUSIM pPabOTOCIOCOOHOCTH U
KOHCTPYUPOBAHHUS JI€TaJel MaIIiH.

Braoemy:

- HABBIKAMM pacyeTa CONPOTUBIICHUS MAaTEPUAIOB AaHATUTUYECKUMHU METOJIAMU;

- HaBBIKAMH BBHIOOpA MAaTEPUAIIOB IO KPUTEPUSIM ITPOYHOCTH;

- pacyeTaMHM THIOBBIX JI€TAJIEM MaIlWH, MOJIb3YACh CIPABOYHON JIUTEPATYpOd U
I'oCTamu.

3 Kparkoe conep:kanue TUCHUNIUHBI:

Pasznen 1. «Onpenenenne peakuuii onop. Pacraxenne-caxaruer

1.1. Onpenenenue peakui onop.

AOGCOIOTHO TBEPIIOE TENO0. DIIeMEHThI cTaTUKU. OCHOBHBIC MOHATHS. AKCHOMBI CTAaTHKH.
YpaBHeHus paBHoBecHs. CBSA3M U UX PEAKIIUU.

1.2. PacTsibxeHue-cxaTHe.

OCHOBHBIE JOMYIIEHHs W IMPUHLHUIBI CONPOTHUBICHHUS MaTepuaioB. MeTox cedeHHil.
Hanpspxenus, nepopmanuu u nepemerieHusi. 3akoH ['yka. IToctpoeHue smiop BHYTPEHHUX
YCUJIMA, HanpshkeHW U nepeMenieHud. CTaTUYeCKu  ONpeleIuMble U CTaTHYECKH
HEoNpeeTuMbIe 3a1au. JluarpaMmbl pacTsKEHUs AJIs1 TUIACTUYHBIX U XPYNIKUX MaTEPUAJIOB U UX
XapaKTepUCTHKU. JlomyckaeMble HaNpsKeHHsl. Y CJI0BUE TPOYHOCTHU IIPU PACTSKEHUU (CHKATHH).

Pazgen 2. «Kpyuenune. U3rud».

2.1. Kpyuenue.

3akon ['yka mpu casure. Buytpennue cunoBsie haktopsl pu KpydeHuu. Hanpspkenus B
CTEPKHSIX KPYIJIOrO CeYEHUs. Y CJIOBUE MPOYHOCTH MPU KPYUECHHH.

2.2. U3rubd.

['eomeTpuyeckne XapakTepUCTHKU IUIOCKUX cedeHUH. [IoHATHEe YUCTOro M MONepeyHoro
u3ru6oB. [IpaBuia mocTpoeHus S0P MOMEPEUHBIX CUIT K U3TUOAOIINX MOMEHTOB. Onpe/ieneHne
HOPMAJIbHBIX HaNpsOKEHUH. YclloBUE NPOYHOCTH mpu u3rube. OmnpeneneHue KacaTelbHBIX
HanpspkeHui. PanimonanbHble (YOPMBI CEUCHUI.

Paznen 3. «Ci105kHO0€ HANIPSIZKEHHOE COCTOSIHUE).

3.1. CnoxHO€ HaNpsKEHHOE COCTOSHUE.

OCHOBBI TEOpPHM HAIPSIKEHHOTO COCTOSIHHUS MW THUIOTE3bl MNpo4HOcTU. lloHsTHe
HANPSDKEHHOTO COCTOsTHMS. [ JTaBHBIE TUIOMIAKK U TJIaBHBIC HanpspkeHUs. OOOOIICHHBIN 3aKOH
I'yka. Ha3znauenune runore3 nmpodHocTH. [loHSATHE SKBHBAJECHTHBIX HANPSHKEHUNW M KPUTEPUEB
MIPOYHOCTH.

3.2. TOHKOCTEHHBIE COCY/IbI.

TOHKOCTEHHBIE COCYABbl XMMHUUYECKHX MPOU3BOJACTB. OrmpeneneHue HaMpsSKEHUN M0
O6e3mMoMeHTHON Teopuu. OCHOBHBIC jomnymieHus. BwiBox ypaBHeHus Jlammaca. Pacuer



TOHKOCTEHHBIX 000JI0UEK 10 YpaBHEHHIO Jlariaca u mo cTaH1apTU30BaHHON METOAMKE. Y CJIOBHE
MIPOYHOCTH.

3.3. Pacuer cxkaThIX CTEpKHEN HA yCTOMYMBOCTb.

VY CcToiUnMBOCTD 37€MEHTOB KOHCTPYKIMA. [loHsITHE KpUTHUYECKON CHIlbl M K03 duiimenTa
3amaca mpoyHOCTH. Pacuer kputudeckoit cuiibl 1o Ditepy. [Ipenens npuMeHnMocTr HOPMYIIBI
Oiinepa. [IpakTuyeckuii cioco0 pacyera Ha yCTOMYUBOCTb.

Paznen 4. «/leTajau MalIuH».

4.1. CoenuHeHue AeTaiei MallivH.

Knaccudukanms aeraneld MamviH W anmapatoB XUMHYECKUX TPOW3BOJCTB. Pe3pO0BbIE
coequHeHUs. PacueT OONTOBBIX COCOUHEHWH MpPU TOMEPEYHBIX W TPOAOIBHBIX HArpy3Kax.
[[InoHounsle coenuHeHus. HazHauenne m BuApl MINOHOK. Pacder mMIMOHOK Ha cpe3 U CMATHE.
Bunbr cBapku. O6nacTs npuMeHeHus. Buapl cBapHBIX IIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaxJIECTOYHBIX IIBOB.

4.2. Banbl 1 ocH, UX ONOPHI U COENUHEHUS.

Bautel, ux xmaccudukanus u HazHadenue. Ocu. [IpoeKTHpOBOYHBIE pacueThl BAJIOB M OCEH.
[Mopmunanky ckonbxeHus. Marepuansl Bkiaaapiei. [lonmmnauku kauenus. [ IpunuunuansHoe
YCTPOMCTBO M OCHOBHBIE T'€OMETpUYECKHE pa3Mephl. J[OCTOMHCTBA, HEAOCTAaTKU M 00JacTu
NPUMEHEHUS TOJIIMITHUKOB KaueHUsi W CKoubkeHus. [IpuBomnbie MydThel. Ha3HaueHwe.
Knaccudukanust MmydT 1o npuHIUMY ISUCTBHUS U XapakTepy padoThl. [lopsnok mogbopa Mydt u
OCHOBBI IIPOYHOCTHOTO pacyerTa.

4.3. Mexanuyeckue nepeaayu.

3yb6uatsie nepemaun. OKkpykHOe M paguanbHoe ycunus. Pemykrtopsl. Ompexnenenue u
knaccudukanus. [Ipumepsl cxem peayKkTopoB.

OO11ee KOJIMYECTBO pa3iesioB — 4.

4 O0beM yueOHOH THCHUIIINHBI

o B 3aueTHBIX B akanem.
Bunapr yaeGHO# paboThI
eIMHUIIAX yacax
OO0uas TPyA0€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 40 144
IJIAHY ’
KounraktHas pa6ora (KP): 1,78 64,2
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3anastus (I13) 0,89 32
CamocrositesibHas padora (CP) 2,22 79,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT ¢
OIlEHKOM

. B 3ayeTHBIX B actponom.
Bunast yueOHOI paboThI

eAMHUIIAX qacax

OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY 40 108
TJIAHY ’
Konrakthas pa6ora (KP): 1,78 48,15
Jlexmum (JIek) 0,89 24
[TpakTuueckue 3anastus (I13) 0,89 24
CamocrositesbHas pa6ora (CP) 2,22 59,85

Bua koHTpoOJIA: 3a4ueT / IK3aMeH 3a4eT ¢

OLICHKOM




AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«HauepraTtenbHas reomerpus» (b1.B.03)

1 ean TUCHUNJIMHBI - TPHOOPETEHUE CTYICHTAMH 3HaHUM B 00JIaCTH HaYepTaTEeIbHON
TeOMETPUM U HMHXCHEPHOH TrpaduKHU, OCBOCHHE OCHOBHBIX TMOJOXEHHH pa3paboTKu
INPOEKIMOHHBIX  YepTeXeil, MpUMEHseMbIX B  HH)XXCHEPHOW  NpaKTHKEe, pa3BUTHE
IPOCTPAHCTBEHHBIX MPEJICTABICHHH, HEOOXOIMMBIX B KOHCTPYKTOPCKOI1 padoTe.

2 B pe3yabTare wu3y4yeHHs JAUCHMUIUIMHBI OOydYalouuiics MO0 mporpamMmme
0akajaBpHaTa qOJIKEH:

Osnaoems cnenyromnumu oomekyasTypHbiMu (OK), odmenpodeccrnonansupiMu (OI1K) u
npodeccuonansubivu (I1K) komneTeHIusIMuU:

- CIOCOOHOCTRIO K CAaMOOpraHu3aIiy U camoobpazosanwuio (OK-7);

- CIIOCOOHOCTBIO MCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npoecCuoHaNbHOM  AESATETbHOCTH, MPUMEHSATh METOJIbl MaTeMaTHUYeCKOro aHaiuu3a u
MOJICITUPOBAHHS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOTO recienoanus (OITK-2);

- TOTOBHOCTHIO 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEIICHUS IPH pa3padboTKe
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHUYECKUE CPENICTBA U TEXHOJIOTUHU, HAIIPABICHHbIE
HAa MUHHMH3AINIO0 aHTPOITOTEHHOI0 BO3AEHCTBHS Ha OKpysKaroryio cpeay (ITK-5).

3uams:

-OCHOBHBIE 3aKOHBl T'€OMETPHUYECKOTO (OPMHUPOBAHUS, IOCTPOCHHUS W B3aUMHOTO
nepecedeHusi MoJieie MIOCKOCTH M MPOCTPAHCTBA, HEOOXOAUMBIE ISl BHIMOJTHEHUSI M YTEHUS
yepTexel KOHCTPYKLHUH, pellIeHne MO3UIIMOHHBIX, METPUUYECKUX 3a]1a4, BBINIOJIHEHUE PA3BEPTOK
MTOBEPXHOCTEH;

- TIpeuMylIecTBa rpadudeckoro crnocoba mnpenctaBieHUss WHpopManuu; rpadudeckue
(bOpMBI, TPAMMATHKY .

Ymemo:

- BOCIPUHUMATh ONTUMAIbHOE COOTHOIIEHHE YacTel M LIEeJI0ro Ha OCHOBE IpaduyuecKux
MoJiesield, TPAKTUYECKH pPEANTM3yeMbIX B BHJIE€ YepTEKEW KOHKPETHBIX IMPOCTPAHCTBEHHBIX
00BEKTOB;

- HUCTOJB30BaTh YEPTEXK, TEXHUUECKUH PHUCYHOK Uil TpaHUuecKoro NpeiCcTaBICHUS
TEXHUYECKUX PEUICHUI;

- ucnonb3oBaTh cTaHaapTtbl ECKJl, KOHCTpYKTOPCKYIO NOKYMEHTALMIO (YEPTEXKHYIO U
TEKCTOBYIO) B MIPOM3BOJICTBEHHOM, TPOCKTHOM M HCCIIEOBATEIHCKON paboTax.

Braoemy:

- OCHOBHBIMHU MOHSTHSIMH, CBSI3aHHBIMU C IpapUuecKuM MpeacTaBiIeHHEM HHPOpMAIUN
rpadM4ecKUMHU CIIOCOOAMHU pelIeHHs] METPUYECKUX 3a7ad IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METOIaMU MPOECIUPOBAHUS U U300paKeHUs TPOCTPAHCTBEHHBIX (JOPM Ha MIIOCKOCTH
IPOEKIIHH.

3 Kpartkoe cogep:xkanue TUCHUIIHHBI:

Beenenne. Ilpenver u meToapl HauepTarenbHOM reomerpuu. Kparkue mcropudeckue
cBeZieHMs. 3a/1laull U MECTO Kypca B MOATOTOBKE OakaiaBpa XUMUYECKOW TEXHOIOTHH.

Paznen 1. O0mme npaBu/ia BbINOJHEHUS YePTeKeil.

1.1. IlpaBwna BeimostHeHUS B ohopmiteHust ueptexeid B coorBeTcTBuU ¢ ['OCT. dopmartsr:
pa3mepsl 1 0003HAYCHHE OCHOBHBIX U JOMOJIHUTENBHBIX (popmaToB. Pacnonoxenue ¢popmatos.
Macimtab: HaTypalbHBI MaciiTad, CTaHJapTHbIE MAaciITaObl yMEHBIIEHHUS M YBEIHMYEHUS.
Jlvanu: tunel ¥ tommuHa JuHUA. pudT: THOEI 1 pasmepsl mpudToB. OCHOBHBIE HAANKUCU
rpaduuecKux U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckne mnoctpoeHuss. COIpsHKEHHsS: OCHOBHBIE BHIbl M IpaBUIIA
BBIMIOJTHEHUS. YKJIOHBI U KOHYCHOCTH: pacueT W IpaBWia HaHeceHWsl Ha ueprexe. [lenenue
OKPY>KHOCTHU Ha paBHbIC yacTu. HaHeceHne BEHIHOCHBIX M pa3MEPHBIX JIMHHUM Ha YepTexKe.

Pasznea 2. [IpoennpoBanue reomerpuieckux puryp.

2.1. Meron mpoekumii. Buael npoennposanus. LleHTpanbHOEe IpOEUUpPOBAaHUE: LIEHTP
MPOEUPOBAHUS, IUIOCKOCTh MPOCKUUM, MpoeHupyromue Jgyud, npoekuur. CBolcTBa



LEHTPAJIBHOIO MNpoeurupoBaHus. JIOCTOMHCTBA M HENOCTAaTKH LIEHTPAJIBHOTO MPOCLMPOBAHUS.
[NapannensHoe  mpoeuupoBanue. HampaBnenwe — mpoemupyronmx — gyded.  CBoiicTBa
napajuieIbHOTO  mpoeuupoBaHus. IIpoennpoBaHme  KOCOYroJbHOE W IPSIMOYTOJIBHOE
(oproronanbHoe). CBOWCTBa OPTOrOHAJILHOrO mpoenupoBaHus. OOpa3oBaHHE KOMILJIEKCHOTO
yeprexka (dmopa Monka). OpTtoroHanbHbId YepTex Touku. KoopauHatel Touku. [loctpoeHue
TOYKH I10 €€ KOOpIMHATaM.

2.2. Ilpsimbie muann. CriocoObl 3aaHus MpsiMoid Ha uyepTeke. Kinaccudukaiys npsiMbIx 1Mo
PAacCIOJIOKEHUIO OTHOCUTENBHO JpYr Jpyra: IpsMble IE€peceKarolMecs, MapajlIeibHbIE U
ckpemuBaromuecs. Knaccuduxanus npsMbIX OTHOCHTEIBHO IUIOCKOCTEM MPOEKIMiA: MpsiMble
0O0IIEero M YaCTHOTO IMOJIOKEHHSI — IPsSMBIE YPOBHS U npoenupytomue. [IpuHaane:xHoCcTh TOUKH
npsiMoid. Teopema o mpoenupoOBaHUU MIPSMOTO YyrJa.

2.3. [Tnockocth. CriocoObl 3a1aHus MIIOCKOCTH Ha yepTexe. Kimaccudukarus niockocten
[0 PACIOJIOXKEHUIO OTHOCHUTEIBHO IUIOCKOCTEM MPOEKLMi: MIOCKOCTH OOIIEero M YacTHOTO
II0JIO’KEHHUS — IPOELUPYIOIKE U YPOBHsL. [IpMHAIIEKHOCTh TOUKU U IPSAMOU MJIOCKOCTH.

2.4. Kpussie nuanu. Kitaccudukanus KpuBbIX: IUPKYJIbHBIE U JICKATbHBIC, 3aKOHOMEPHBIC
1 He3akoHOoMepHbIe. [Topsanok kpuBoii inHuK. [0CKKE KpUBbIE TMHUU BTOPOT'O MOPSIIKA: DJUIMIIC,
napabona, runepOosna. IIpocTpancTBeHHBIE KpUBbIE: IMIMHAPUYECKass U KOHUYECKask BUHTOBBIE
JUHUMU.

2.5. IToBepxHocTr. OOpa3zoBaHue U 3a/IaHUE TTOBEPXHOCTEH HA YepTexe (KHHEMATHIECKUN
U KapkacHbelii cnocoOwl). Ilonstme 00 ompenenurtene noBepxHocTH. Kiaccuduxanms
MOBEPXHOCTEN: JIMHEWYAThle U HEJIMHEWUYaThIe, IOBEPXHOCTH BPAILEHHUS, IOBEPXHOCTH C JIBYMs
HAIPAaBJSAIOIMMU U MJIOCKOCTBIO Mapajienn3mMa. BUHTOBbIE TOBEPXHOCTU. XapaKTepHbIE IMHUU
MOBEPXHOCTEN BpalCHUs: MEpPUIUAHbI, TJIaBHbI MEpUINAH, Mapajuieiad, 3KBaTop, TrOpJo.
[IpuHanneXHOCTh TOYKU TOBEPXHOCTH.

2.6. T'eomerpuueckue Tema. [Ipoeknuu MHOTOTPaHHUKOB (TPaHHBIE TE€OMETPHUYECKHE
TeJa), B TOM YHCJE MpaBHJIbHBIC (TETpa’ap, rekcadqp, OKTadaAp, MOJEKadap, UKOcadap), Tena
BparieHus (IIUIHHAP, KOHYC, 1ap, TOP).

2.7. Cummerpus reomerpuueckux ¢uryp. CHUMMETpHUsS OTHOCHUTEIBHO IUIOCKOCTH,
npsaMoi, Touku. CUMMETpHS BpAILLEHUs], TIOPSAJOK OCH CHMMETPHH.

2.8. OmpeneneHue HaTypaJbHOW BEIMYMHBI OTpE3Ka MNPSIMOM M IUIOCKOW (UTypHI
OnpeneneHne HATypaldbHOW BEIWYMHBI OTpe3Ka TNPSIMOM  CIOCOOOM  MPSIMOYTOJIBHOTO
TPEyrojibHUKAa M CHOCOOOM MpPOCHUPOBAHUS Ha JOIMOJHUTEIbHYIO IUIOCKOCTh. [locTpoeHue
HaTypaJIbHOW BEITUYMHBI IIJIOCKON (UTYPHI.

2.9. [Ilepeceuenue reomerpuuyeckux oOpas3oB. IlepeceueHne MHOTOTrpaHHUKOB,
MHOTOIPAHHUKA C TOBEPXHOCTBIO BpalleHHs. llepeceyeHne MOBEpXHOCTEH BpallleHUs: ABYX
MPOEUUPYIOINX IMOBEPXHOCTEM, Mpoeuupyroued ¢ Henpoeuupyroouieid. Ilepeceuenue
HEIMPOCLMPYIOIINX NOBEPXHOCTEN BpallleHHs C MapajuleIbHBIMU OCsiIMU. TeopeMa o nepeceueHnn
COOCHBIX IIOBEpXHOCTEW BpaieHus. l[locTpoeHne JHMHHUM TepecedyeHus HENPOEHUPYIOLINX
MOBEPXHOCTEH BpalICHHUs] C TMEPECEKAIOIUMUCST OCAIMU METOAOM KOHIIEHTPUYECKHUX cdep.
YacTHble cilydan epecedeHus IOBEPXHOCTEN BTOPOIo NMOpsiiKa: TeopeMa MoHXka U €€ CIIEACTBHE.

Paznen 3. Uzoopaxenusi npeameron no 'OCT 2.305-2009.

3.1. U3o06paxenus. Buapl uzodpakenuit mo 'OCT: Buasl, pa3pesbl, ceueHus, BHIHOCHBIE
anemeHTbl. OcHOBHBIE BHUbI. [71aBHBIN BuA, TpeOOBaHUS, MPEAbSIBISIEMbIE K TJIABHOMY BHIY.
JlononmHUTENbHBIE U MECTHbIE BUABL. Pa3pesbl, KiaccuuKkanus pa3pe3oB IO PACHOJIOKEHUIO
CEKYIIe IUIOCKOCTM OTHOCUTEIIBHO IIJIOCKOCTEH TMPOEKIMH: pa3pe3bl BEPTUKAIbHEIE,
TOpPU30HTANIbHBIE M HakKIOHHBIE. Kiaccuukanus pa3pe3oB MO UYUCIY CEKYIIUX IUIOCKOCTEH:
pa3pe3bl IPOCThIE W CIOXHBIE — CIIOKHBIE CTYIEHYAThle W CIIOKHBIE JIOMAHbIE pa3pesbl.
CoBmenieHHble  M300pakeHUs. MecTHble pa3pes3bl. CedeHHsT HAJOXKEHHbIE M BBIHECCHHBIC.
BriHocHbie anemenThl. [IpaBriia 0603Ha4eHUS N300payKEHUM.

3.2. HaknonHble ceueHus: reomeTpuueckux Teil. IlocTpoeHne npoekuuii 1 HaTypaibHbIX
BEJIMYMH TE€OMETpUYECKUX Tei. HakiloHHble cedeHMsi MHOrOrpaHHUKOB. Buuabl m mpasuia
IIOCTPOCHUS CEUYEHUN LMIMHApPA. 3aBUCUMOCTb BHJAA HAKJIOHHOTO CEYEHHs KOHyca OT



pPacCroJIOKEHUsI CEeKyLIel IMIOCKOCTH OTHOCUTENIbHO OCH KOHyca. HakiioHHBIE cedeHHs miapa.
[IpaBuna nocTpoeHus HAKIOHHBIX CEUEHUN COWICHEHHBIX Tell.

3.3. AxcoHomeTpuuYecKkue dYepTexu wuzaenuid. OOpa3zoBaHHWE aKCOHOMETPHUYECKOTO
yeprexa. [lepBuunas u BropudHast mpoekunu. KoahpuimeHTs uckaxeHuns akcOHOMETPHUIECKOTO
yeprexa. [lepexoa oT HaTypalbHbIX KO3((UIMEHTOB HCKaXEHHUsSI K NpPUBEIECHHBIM. Bussl
AKCOHOMETPHH. BBINTOIHEHNE YepTeKEN MHOTOYTOJIbHUKOB U OKPY>KHOCTEH B IIPSIMOYT'OJIBHOU U
KOCOYTOJIbHOM (TOpU30HTAIILHONW U (POHTATIBLHOMN) M30METPHUAX. AKCOHOMETPUUECKUE YEPTEKHU
TEOMETPUUECKUX Tell. Pa3pe3bl B akCOHOMETPUH.

3.4. [Ipumenenne 00pa3oB U METOAOB HAYEPTATEIBHOW T€OMETPUH IS PEIICHUsI (PU3HUKO-
XUMHUYECKHX 33/1a4. [ paduueckoe n300paskeHre cocTaBa MHOTOKOMITOHEHTHBIX CUCTEM: OTPE30K
cocTaBa, TPEYroJbHUK COCTaBa, TETpadJp cocTaBa. |'paduueckoe H300pakeHHE CBOWCTB
MHOTOKOMIIOHEHTHBIX cHCTeM. [paduueckoe m300pakeHHE CTPYKTYPBI BEIIECTB, MPUMEPHI
HN300paKCHHS BEIICCTB.

OO11ee KOJIMYECTBO pa3iesioB — 3.

4 O0beM yueOHOM TMCUMTITHHBI

Byl yue6HO# paboTh B 3ayerHBIX B axanmewm.
SAMHHIIAX qJacax
Oo01mast Tpy10eMKOCTb TUCHHUILIHUHBI 10 Y4eOHOMY 40 144
IUIAHY
KoutaktHasi pa6ora (KP): 1,33 48,2
Jlexnuu (JIek) 0,44 16
[Tpaktrueckue 3anstus (113) 0,67 24
Jlaboparopusbie 3austus (J1ad) 0,22 8
CamocrositesibHas padora (CP) 2,67 95,8
Bua koHTpoJA: 3aueT/3K3aMeH 3a4eT ¢
OLICHKOM
Bunast yueOHOI paboThI B 3auerHbIX B actponom.
eAMHULIAX yacax
OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 40 108
IUIAHY
KonrtaktHas patdora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
[Tpaktrueckue 3anstus (113) 0,67 18
Jlaboparopusbie 3austus (J1ad) 0,22 6
CamocrositesibHas padora (CP) 2,67 71,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM

AHHOTANUA padoyeil MPOrpaMmMbl IUCHUNIMHBI
«Teopusi BepoSITHOCTE U MAaTEeMAaTHYECKAsl CTATHCTUKA B OXPaHe OKPY KAaKoLei cpeabl U

PAIMOHAILHOM HCI0JIb30BAHUH MPUPOIHBIX pecypcoB» (b1.B.04)

1 Heab DUCUMIUIMHBI - (OPMUPOBAHUE Y CTYICHTOB CHCTEMBI OCHOBHBIX IOHSTHH,
UCIIOJIb3YEMBIX I IOCTPOSHUS BaXKHEHIIINX MaTeMaTUYECKUX MOJIENeH, U yMEHUS UCII0JIb30BaTh
MAaTCMAaTUYCCKNUEC MCTOAbI IJIA OIMCAHU Pa3JIMYHBIX ITPOLICCCOB.

2 B pe3yabraTe uU3yYeHHsl MCHUILIMHBI O0y4YawIIMiicsi 1O NporpamMmme
0akajaBpHaTa JOJIKEH:

Obnadams cnepyrommmu oodmenpodeccnonanbHbiMu (OITK) u mpodeccnoHanbHBIMU
(ITK) koMIieTeHITUSIMU:

- CIIOCOOHOCTBIO  UCIONB30BAaTh  OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCIUILINH B TpoeccnoHalbHOM NesTeIbHOCTH, MPUMEHSATh METObl MATEMAaTHUYECKOI0 aHaIn3a



U MOJICJTMPOBAHHUS, TEOPETHUECKOTO U dKCIepuMeHTanbHoro ucciaemaoBanus (OITK-2);

- CIIOCOOHOCTBIO IJIAHUPOBATh HKCIEPUMEHTAJIbHbIE HCCIIEIOBaHUS, MOIy4aTh,
o0OpabaTbIBaTh U aHAJTHU3UPOBATh MMOJyUeHHBIC pe3yabTarhl (ITK-15).

3namo:

- OCHOBBI TEOPHH BEPOSATHOCTEN U MATEMATHUYECKON CTATUCTUKHU;

- MaTeMaTUYeCKUEe TEOPUU M METOJbl, JIeKAllMe B OCHOBE IOCTPOCHUS
MaTeMaTHYEeCKHUX MOJICIICH;

— OCHOBBI IPUMEHEHHSI MATEMaTHUYECKUX MOJIEIEH U METOIOB.

Ymemn:

- BEIOMpATh MaTEMaTHYECKHE METOJbI, MPUTOIHBIC ISl PEIIeHUs KOHKPETHOM
3a/1auu;

- WCIIOJIb30BAaTh MATEMAaTUYECKUE MOHATHS, METOAbI M MOJAEIH I OINHUCAHMS
Pa3JIMYHBIX MIPOLIECCOB;

- BBISIBJIATh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, JieXKalllhe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- MCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUIECKON 00pabOTKH TaHHBIX;

- MPUMEHATh MaTEeMAaTHUYE€CKUE 3HAHUS HA MEKIUCLUUILTMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU  (yHIAaMEHTAJIbHBIX MaTeMaTUYECKUX TEOpUd UM  HaBBIKAMU
MCII0JIb30BAHUSI MATEMAaTHYECKOT0 anmnapara;

- METOAAaMHU CTaTUCTHUYECKONW 00pabOTKKU HHPOPMALIUH.

3 Kpatkoe cogep:kanue TUCHUNIUHBI

Paznen 1. Teopus BepositHocTell. CuydaliHble BeJIHYHMHBI MW HX 3aKOHbI
pacnpeneeHust

[Ipenmer teopum BepostHOcTel. CiydaitHbie COOBITHS. [IpOTHBOMONIOXKHBIE COOBITHSI.
HezaBucumbie coObiTus. OTHocuTenbHast yacToTa. Kiaccuueckoe U TreoMeTpUYecKoe
ONpeNIeJICHUE BEPOSITHOCTU. OJIEMEHTapHAash TEOpUsl BEPOATHOCTEH. MeTOo[bl BBIUUCICHUS
BeposiTHOCTe.  [IpocTpaHcTBO  snemeHTapHBIX  coObITHA. Kiaccudeckoe —ompeneneHue
BEPOATHOCTH. AJredpa COOBITHII: TEOPEMBI O BEPOSATHOCTH CYMMBI COOBITHI, MPOTUBOMOIOKHBIX
COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3ymoUIMX IOJHYI TPYyIMIy.
AKCHOMaTH4ECKOE OIpe/elIeHHE BEPOATHOCTU. CTaTHCTUUYECKOE OIPEACIECHUE BEPOATHOCTH.
VYcnoBHas BEpOSITHOCTh. TeOopeMbl O BEPOSTHOCTH NMPOU3BENCHMS 3aBUCHUMBIX M HE3aBUCHMBIX
coobiTuil. [lomnas BepositHOCTh. IloBTOpHBIE McnbITanus. Popmyna bepuymnu. JlokaneHas u
MHTErpaibHas Teopembl Myaspa-Jlamnaca. @opmyia [lyaccona.

IlonaTue ciaydaliHOM BeIWYMHBL. JIUCKPETHBIE M HENPEPBIBHBIC CIIyYalHbIC BEIIMYUHBI.
3aKoH pacmpeneneHus CiydyaiiHol BeauurHbl. OYHKINS pacnpeiesieHus, €¢ CBOMCTBa, rpaduk.
[InoTHOCTH pacmpeneneHus] HENPEPHIBHOM CllydailHON BENMUYMHBI (IIJIOTHOCTH BEPOSITHOCTH).
dopmyiia 11l BEpOSATHOCTH MONAJaHUS HENPEPHIBHOW CIIy4allHOWM BEJTMYMHBI B JaHHBIA HHTEPBAJI,
BBIPQXCHHBIN Yepe3 INIOTHOCTh BEPOSTHOCTH, TEOMETPUUYECKUI cMBICT (popmynbl. BuHOMUaNbHOE
pactipenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclnpelerneHue, HOPMaJbHOE
pacnpenesnenre, 3KCIIOHEHIIUAIbHOE PACIIPEAEICHUE.

Pa3znea 2. MaTreMaTH4ecKasi CTATHCTHKA

[Ipeamer maremaTudeckoil cratucTuku. OCHOBHBIE 33JJa4l MATEMATHUYECKOM CTaTUCTUKH.
Bri6opounsiii meton. Cratuctudeckoe onvcanue. Beibopku. ['ucTorpamMmma M MOJIUTOH 4YacToT.
Craructudeckas (ammupudeckas) GyHKIUS pacrpeneicHus. BeIOOpoYHbIe XapaKTEPUCTUKH U HX
pacnpenenenusa. CocrositenbHble, 3((GEKTUBHbIE CMEIICHHbIE U HECMEIIEHHbIE OLICHKH
napameTpoB. CTaTUCTHYECKOE CpeIHEe, CTATUCTUYECKash JUCIIEPCHS U CTAaTUCTUYECKOE CpeHEe
KBaJPaTUYHOE KAK TOYEUYHBIE OLICHKHM HEU3BECTHBIX: MATEMaTUYECKOIO OXKUIAHUs, JUCIEPCHH,
CpPEeIHEr0o KBaIpaTHYHOIO OTKJIOHEHHs. [[oBepHUTeNbHbIE UMHTEPBAIbI U MHTEPBAJIbHBIE OLEHKH.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH MO OosblIuM BeIOOpKaM. JloBepuTenbHas
OIICHKa MAaTeMaTUYECKOTO OXXUJAHUs MPU HEU3BECTHOW aucriepcuu. JloBepuTenbHas OIEHKA
CpeIHEero KBaJapaTUYHOro OTKJIOHeHHUs. TouHble BbIOOpouHble pacnperenenus: CrbroaeHTa (t-



pacripenencaue), ®umepa-Cuenexopa (F-pacmpenenenne), Ilupcona (y°-pacmpesencHue).
[IpoBepka CTaTUCTUYECKUX THUMOTE3. MareMaTH4eCKHe METOIbI MPOBEPKH CTATHCTUYECKUX
TUIOTE3. DIEMEHTHI TEOPHH KOPPEISALUH.

OO11ee KOMUYECTBO pa3aeioB — 2.

4 O0beM yueOHOM TMCUMTITHHBI

Buapr yaeGHO# paboThI B 3ayerHBIX B axanmewm.
eIMHUIIAX Jacax
OO6masi TpyA0eMKOCTh TUCIIHILJIMHBI M0 YYeOHOMY IUIaHY 3,0 108
KounraktHas pa6ora (KP): 1,33 48,2
Jlexnuu (JIek) 0,44 16
[Tpaktrueckue 3anstus (113) 0,89 32
Camocrositesbnas pa6ora (CP) 1,67 58,8
Bua koHTpoOJIs: 3aUeT/IK3aMeH 3a4er
Bunast yueOHOI paboThI B 3auernbix | B actpoHoMm.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTb JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTtHas patdora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
[Tpaktuueckue 3anastus (I13) 0,89 24
CamocrositenbHas padora (CP) 1,67 44,85
Bua KoHTpoOJIsA: 3a4eT/3K3aMeH 3a4yerT

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«MaTtepuaJjioBeieHHe U 3alIIUTA OT KOPPO3UH JIS1 FJHEPIO- U pecypcocheperarmux
MpoIeccoB XuMuueckoii rexuosorun» (b1.B.05)

1 Ieau AMCHUNJIMHBI. TNPUOOPETCHHE CTYyJIEHTAMH 3HAHWUN, HEOOXOIMMBIX st
CaMOCTOSITENILHOTO PEIICHUs BOIPOCOB, CBSI3aHHBIX C BRIOOPOM MaTepUajioB Ui 000pyA0BaHUs
XUMUYECKHUX TMPOU3BOJICTB C YYETOM YCJIOBUM SKCIUTyaTallMd, a TAKXKE C MO3UIUN SHEPro- u
pecypcocOepekeHusl U OXpaHbl OKPYIKaIoLEeH cpebl;

noiiydeHue wHQoOpMaAMK O (U3MYECKOH CYIIHOCTH SIBICHUHM, TPOUCXOASIINX B
MaTepuaiax, UCIOIb3yeMbIX B XUMUUYECKON TEXHOIOTHH, He()TeXUMHUH U OMOTEXHOJIOTHH;

YCTAaHOBJICHUE 3aBUCHUMOCTH MEXIY COCTaBOM, CTPOEHHUEM U CBOMCTBAMU MaTEpHANIOB,
UCIIOJIb3YEMBIX B XUMUYECKOM TEXHOJIOTUH, HeQTEXUMHUH U OMOTEXHOJIOTHH;

M3Y4YCHHE TEOPHUH U TPAKTHKU Pa3IMYHBIX CIIOCOOOB YIPOYHEHHsS] MAaTEPHUAJIOB,
o0ecreunBaroUX BBICOKYIO HAJIeKHOCTh U JOJTOBEYHOCTH JeTajeil MalluH, HHCTPYMEHTa U
JIPYTUX U3IETUM;

M3Y4YeHHE OCHOBHBIX TPYIIl MaTepUaioB, HCIOIb3YEMbIX B XMMHYECKOH TEXHOJIOTHH,
HEePTEXUMHUH U OMOTEXHOJIOTUH, UX CBOWCTB M 00JacTell MpUMEHEHUSI.

2 B pe3yabraTe uU3yYeHHsl MCUUILIMHBI O0y4YawIIMiicsi 1O NporpamMmme
0akajaBpHaTa JOJIKEH:

Obnadams cnepyrommmu oodmenpodeccnonanbHbiMu (OITK) u mpodeccnoHanbHBIMU
(TTK) koMIieTeHITUSIMU:

- CIIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JHUCLUIUIMH B
npo(ecCHOHANFHOM  JACITETbHOCTH, MPUMEHSATh METOJIbl MAaTeMAaTHYECKOTO aHaim3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO recienoBanus (OITK-2);

- CIOCOOHOCTBIO yYacTBOBATh B COBEPIICHCTBOBAHWU TEXHOJIOTUYECKUX MPOIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IIK-2);

-CIIOCOOHOCTBIO HCIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI [0 KaYEeCTBY, CTaHJApTU3ALUN
u ceprudukanuu npoaykroB u uznenuit (I1K-4);



- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUYECKHE pEIIeHHs NpU pa3paboTke
TCXHOJIOTUYCCKUX ITPOLICCCOB; BBIGI/IpaTB TCXHUYCCKUC CPCACTBA U TCXHOJIOTUH, HAITPABJIICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOT0 BO3CHCTBHUS Ha OKpyskaroryio cpeay (ITK-5).

3namu:

-KnaccuuKaluio, CTPYKTypy, COCTaB M CBOWCTBa MaTEpUANIOB, MHCIOIb3yeMbIX B
XUMHYECKOHU TEXHOJIOTHH, He(bTeXI/IMI/II/I u 6I/IOT€XHOJIOFI/II/I;

-MapKUPOBKY MaTepHaliOB, UCIOJb3YEMBbIX B XUMUYECKOW TEXHOJIOTUH, HEPTEXUMHUH U
OMOTEXHOJIOTHH, IO POCCUHCKUM M MEXTyHAPOIHBIM CTaHIapTaM;

-OCHOBBI KOPPO3UHU METAIIIIOB, PUHIIUITBI U METO/IbI 3AIUTHI OT KOPPO3HH;

-IPUMCHCHHUC MATCPUAJIOB, HMCIIOJIb3YyCMbIX B XUMHUYECKOU TCXHOJIOI'UH, Heq)TeXI/IMI/II/I u
OMOTEXHOJIOTHH, C MIO3UINI YHEPTO- U pPecypcocOepexeHus Mpu ux rnepepadboTke;

-OCHOBHBIC KOHCTPYKIOHOHHBIC U (bYHKI_II/IOHaJIBHBIC Marcepuajibl, MNPHUMCHACMBIC B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUN U OUOTEXHOJIOTUH.

Ymemns:

- aHANM3HUPOBaTh (U3UKO-XMMHUYECKHE M MEXaHWYECKHE CBOICTBa MaTepuajoB, HX
KOPPO3UMOHHYIO CTOMKOCTb U TEXHOJIOTHYHOCTB;

- paloHaJIbHO MMO100paTh KOHCTPYKIIMOHHBIN MaTepHall 111 XUMHUKO-TEXHOJIOTHYECKOTr0
Ipoliecca ¢ y4eTOM METOO0B 3alIUThI OT BO3MOXHOTO BO3JIEHCTBUS TEXHOJIOTHUYECKOM CPEeIbI.

Braoemy:

- NPOCTEHIIMMU ONEPALMIMU ONPEACICHUS CBONCTB MAaTEpPHAJIOB, HCIOIb3YEMBIX B
XUMHYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTHH.

3 Kpartkoe conep:kaHue JMCIHUIIHHBI:

Paznen 1. BBenenue. @®u3uK0-XUMHYECKHE OCHOBBI MAaTEPHAJIOBEICHUS

MaTepI/Ia.HOBe,Z[GHI/IG KaK HayKa: 1ejid, 3aJa4ud W 3HAUCHUC IUCHHUIIJIMHBI. 3Hauenue
MaTepuajoB B Pa3BUTHUM XUMHKO-TEXHOJOTMYECKHX TPOLECCOB C TMO3MULUNA D3HEPro- u
pecypcocOepexeHnss, MUHIMU3ALUN BO3JICHCTBUS Ha OKPYKAIOIIYIO CPELy.

OcHOBHBIE MOHATHUS O CTPOCHUH, CTPYKTYPE U CBOWCTBAaX MaTepuaaoB. MeToIbl H3yUEeHUS
CTPYKTYPBI U CBOMCTB MaTEpPUaJIOB.

OU3NKO-XUMUYECKUE OCHOBBI MaTepUaIOBEICHUSI.

OCHOBBI TCOpHUU CIIJIABOB. I[I/Ial“paMMbI COCTOAHUA CIIJIIaBOB. TepMI/IHBI U OIpCACIICHUA.
JnarpaMmMbl — «COCTaB-CBOMCTBO». Da30BbIM COCTAB CIIJIABOB. 3aBUCUMOCThH MEK]1y CBOMCTBAMH
CIUIaBOB U TUNOM auarpammsl coctostHus. [Ipasuno H.C. KypHakosa.

Paznen 2. Merasuinyeckue MaTepuaJibl

Keneso u crutaBbl Ha ero ocHoBe. CTainy M YyTr'yHBI, UX CBOMCTBa, 00JaCTh MPUMEHEHUS,
MapKupoBKa. JluarpamMmbl COCTOSIHUS Kelle30-1IeMeHTUT. KoMIoHeHThl, (a3bl U CTPYKTYpHBIE
COCTABJISIIOLIME CTaNICi U OEIBIX YYTYHOB.

Bmustnue tepMuueckold 0OpabOTKM Ha MEXaHMUYECKHE CBOWCTBA cTayiu. Du3HYecKue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[{BeTHBIE METaIIBI U CIUIaBBI HA UX OcHOBe. OOIas XapakTepUCTUKa U KiIacCU(pUKALINS
CIIJIaBOB.

Pa3znen 3. OcHOBBI KOPpPO3UH MeTANIOB. [IpUHIIUIIBI K METOABI 321U THI OT KOPPO3UH

Xumudeckasi KOppo3usi. INeKTpoxuMuueckas kopposus. Koppos3ust MeTanioB B yCIOBUSIX
TEXHOJOTMYECKHX Cpel XHMHUYECKUX MpPOU3BOACTB. KOppO3MOHHOCTONKHE METaIMuecKue
MaTepHUabL.

Paznen 4. Hemerasuinyeckue MaTepuaJibl

Matepuaisl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX COeUHEHNH. OCHOBHBIE Pa3HOBHIHOCTH
MPOMBIIIIEHHBIX MTOJIMMEPOB U MJIaCTMAcCC.

Pe3unsnl OGH.IGFO Ha3HA4YCHUS, CICHHUAJIBHBIC PC3UHBI U 06J'IaCTI/I HUX IPUMCHCHUA.

Jlakokpacounsie Matepuaisl (JIKM). OcnoBubie Buabl JIKM. Kpacku, 1aku, rpyHTOBKa,
HITIaTIICBKA.



Kepamuueckune marepuanbl. KOHCTpyKIMOHHas, WHCTpyYMEHTaJbHAs M TEXHHYECKas
kepamuka. Heopranmueckoe crekno. Kraccudukanus crekosn Mo Ha3HAYEHHUIO M OOJIACTH
npumenenus. Cutamwisl. ['padgut. Acobect. CBoiicTBa U 00JaCTH TPUMEHEHUS.

CmazouHble Macna, IIACTHYECKUE CMa3KH, TBEpAbIe CMa30yHbIe MaTepuaibl. CMa30uHO-
OXJIKJAIOIIHNE KUIKOCTH.

JIpeBecHbIE MaTepUaibl.

Kommosurnmonnsie wmatepuanst (KM). OOmias XxapakTepHCTHKa KOMITIO3UITMOHHBIX
matepuanoB. [ucnepcHo-ynmpouennsle KM, cmoucteie KM,  BojokHuctele  KM.
Komnosuimonuele Marepuanbl Ha METAUIMYECKOW M HemeTauimdyeckod ocHoBe. CAII
(crieueHHBIE ATIOMUHUEBBIE TMOPOIIKK). Kepamuueckue KOMITO3UIIMOHHBIE MAaTEPUAIBL.
['uOpuHbIe KOMITIO3ULIMOHHBIE MATEPHAIIBI.

Pasnea 5. JxoHOMHYecKH 000CHOBAHHBIH BbIOOP MaTepHaIoB

Bb160p KOHCTPYKIMOHHBIX MaTepHalioB AJii 00OpYIOBaHUS MPOU3BOACTB XHMHUYECKOM
OPOMBIIIJICHHOCTH, HE(PTEXUMHUH H  OHWOTEXHOJOTHH.  ODKOJOTUYECKHE, DHEpPro- H
pecypcocOeperaroniie acreKTbl MaTepUaNoBEACHHS U 3alllUThl METAJIOB OT KOPPO3HH.

OO11ee KOJIMYECTBO pa3iesioB — 5.

4 O0beM yueOHOH THCHUIIINHBI

B 3aueTHBIX B akanem.
Bunapr yaeGHO# paboThI €IUHNIaX gacax
Oo6masi Tpy10eMKOCTh TMCHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
KonTaktHas padora (KP): 1,33 48,2
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesibHas padora (CP): 1,67 59,8
Pedepar 0,56 20
CaMoCTOSATEIbHOE U3YYCHUE Pa3/IeTIOB AUCITUTLIHHBI 39,8
Bua koHTpoOJIA: 3aUueT / IK3aMeH 3a4yer
B 3auetHbIX B actp.
Busl yueOHOI paboThI €MHHLIAX qacax
O01asi TPYA0EMKOCTh JUCIUIIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonTaktHas padora (KP): 1,33 36,15
Jlexmm (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP): 1,67 44,85
Pedepar 0,56 15
CaMoCTOATENbHOE U3YUEHHE PA3AEIO0B IUCLUILIMHbI 29,85
Bua KoHTpOJISA: 3a4eT / IK3aMeH 3a4yer

AHHOTaIUs padoyeil MPOrpaMMbl JUCUUIIIMHBI
«MoaeaupoBaHue XUMHKO-TEXHOJOTHYECKHUX MPOLECCOB IJI1 OXPAHbI OKPYKAKOIIEH

cpelbl M PAIMOHAJIBHOI0 MCI0JIL30BAHUS MPUPOAHBIX pecypcoB» (51.B.06)

1 eab AUCHUILTHHBI - TpHOOpeTeHrne 0a30BhIX 3HAHUI MO OCHOBHBIM pa3lieiaM Kypca,
a TaKkKe YMEHMH U TPaKTUYECKUX HABBIKOB B O00JIACTH MOJEIUPOBAHUS XUMHKO-
TCXHOJIOTUYCCKUX IMPOLECCCOB, MCIIOJIb3YCMbIX IMPH PCIICHHUU HAYUYHBIX W MPAKTUYCCKHUX 3aJaq
CTyJEHTaMH BCEX  CHEIHUAJIbHOCTeH  (KpoMe  CIeHUaNbHOCTEH  HKOHOMHYECKOTO U
€CTECTBEHHOHAYYHOT'O MPODUIIs).

2 B pe3yabTaTe OCBOEHUSI JAUCHUIVIMHBLI O0ydYalolmuiics MO0 mnporpamMmme
0akajaBpHaTa JOJIKEH:

Obnadams cnenyromumu npodeccnoHanbHbIMU KomneTeHusamu (I11K):



- CIIOCOOHOCTBIO yYacTBOBaTh B COBEPIICHCTBOBAHMM TEXHOJOIMYECKHX IPOLIECCOB C
NO3HULMN DHEPro- U pecypcocOepekeHusl, MUHIMU3ALUU BO3JICHCTBUS HAa OKPYXKAIOIIYIO CPEIy
(TIK-2);

- CHOCOOHOCTBIO NMPUMEHATH COBPEMEHHBIE METOIBI MCCIIEAOBAHHS TEXHOJOTHUYECKUX
IIPOLECCOB W MNPUPOIHBIX CpPEll, HCHOJIB30BATh KOMIIBIOTEPHBIC CPEICTBA B HAy4YHO-
uccienoBareabckoit padore (IIK-14);

- CHOCOOHOCTBIO  IUIAHMPOBATH  SKCIIEPUMEHTAIbHBIE  MCCIEJOBAaHUS, IOJy4aTh,
00pabaThIBaTh U AaHATM3UPOBATH MONTyYeHHBIE pe3ynbTathl ([1K-15);

- CIIOCOOHOCTBIO MOJENUPOBaTh 3HEPro-u pecypcocOeperaroiiye IMpouecchl B
npombituieaHoctr (I1K-16).

3namo:

- METOAbl TOCTPOCHMSI HMIMPHUYECKUX (CTATUCTUYECKUX) M (UIUKO-XMMUYECKHX
(TeopeTHUYECKHX) MO/IETEeH XMMUKO-TEXHOJIOTHYECKHUX MPOLIECCOB;

- METOJIbI UJCHTU(UKAIIMN MAaTEMaTUYECKUX ONUCAHUHA TEXHOJIOTHYECKUX TPOLIECCOB Ha
OCHOBE DKCIIEPUMEHTAIbHBIX TaHHBIX;

- METOAbl ONTUMH3ALUU XUMHKO-TEXHOJOTMYECKHX IIPOLIECCOB C IMPUMEHEHHEM
SMIMPUYECKUX U/NIH (PU3UKO-XUMHUECKUX MOJIEIIEH.

Ymemy:

- IPUMEHATh U3BECTHBIE METOJbl BBIYMCIMTEIBHOM MAaTEMATHKM W MAaTeMaTH4ECKON
CTaTUCTHKH JUIS PELICHUs KOHKPETHBIX 3a/ad pacyera, MOJACIMPOBAHUS, MICHTH(UKALUU H
ONTHMH3ALMK NP MCCIEAOBAHUU, MPOCKTUPOBAHUU U YIPABJICHUU IPOLECCAMH XUMHUYECKOU
TEXHOJIOT MU

- HCIIOJIB30BAaTh B CBOEH INPAKTHYECKOM NEATENbHOCTH IS AOCTHXKEHHSA JTHX LENeH
M3BECTHBIE MTAKETHI IPUKIIAIHBIX IPOTPAMM.

Braoemy:

- METOJaMHM MaTeMaTU4YEeCKOM CTATUCTHKH Ui 0OpaOOTKH pe3yNbTaTOB aKTHBHBIX WU
IIACCUBHBIX SKCIICPUMEHTOB

- METO/JaMHU BBIUMCIUTEIBHOM MaTeMaTHKH M pa3padOTKU M pealu3alud  Ha
KOMIIbIOTEpPAX aJIrOPUTMOB MOJAEIMPOBAHUSA, HIACHTUQUKAIUM ¥ ONTUMHU3ALMHU XUMHUKO-
TEXHOJIOTMYECKHUX IIPOLIECCOB.

3 Kpartkoe cogep:kanue TUCUHMILIUHBI:

Beenenune. OCHOBHbIC IOHATHS.

OcCHOBHBIE NPHUHLMIIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XMMHKO-TEXHOJIOTMYECKHUX
nporeccoB (XTII). Maremarnueckue >MIUPUYECKUE U MaTeMaTHYECKuEe (PU3UKO-XMMUYECKHE
MOJEIM M KOMIBIOTEPHOE MOJEIMpPOBaHUE. JleTepMHUHHpPOBAaHHBIE U  BEPOSITHOCTHBIE
MaTemMaTuueckue Mozaenu. [IpumMeHnenre METoA0I0rMM CUCTEMHOI'O aHaIM3a AJis pelIeHus 3aaa4
MozenupoBaHus. lIpuMeHeHnMe TpHHLOMIIA «YEPHOrO AIMUKAa» NPH  MaTeMaTHYECKOM
MOJICTMPOBAaHUH. ABTOMAaTH3UPOBAHHbIE CUCTEMBI NMPHUKIAAHON MHopMaTuku. Mepapxuueckas
CTPYKTypa XHMHYECKHX IIPOM3BOJACTB M HX MaTreMaTudeckux wmognenei. IIpumeHeHune
KOMIIBIOTEPHBIX MOJEJIEH XUMHYECKHX IPOLIECCOB /JIs aHaliu3a, ONTUMHU3ALMHU WU CHUHTE3a
XMMHUKO-TEXHOJOTHYECKUX cucTteM. OCHOBHBIE IPHEMBl MAaTEMAaTHYECKOIO MOJACIUPOBAHU:
OIMIIUPUYUECKUH, CTPYKTYPHBIH ((PU3MKO-XUMUYECKU) U KOMOWHUPOBAHHBIA (TEOPETHUECKU).
[TocTpoenue craTuyecKux W IMHAMUYECKUX Mojenel. Pemenue npsameix 3amad. [IpoekTHbIA 1
NOBEPOYHBII (OLIEHOYHBIN) pacyeT mpoueccoB. Pemenue oOparHeix 3anau. [lapamerpuueckas u
CTPYKTYpHas MICHTU(DUKALUMS MaTeMaTHYECKUX Mojeneil. YCTaHOBIEHHE aJeKBaTHOCTH
MaTeMaTH4ecKux Mozeneil. CTparerus poBeIeHUs paCUETHBIX UCCIIEI0BAaHUI U KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS PEaIbHBIX IPOLIECCOB.

Paznen 1. IlocTpoeHme 3JMNIMpHYECKHX MoOJeJeil XHMHKO-TEXHOJOTHYeCKUX
NpoLeccoB

@opMyaupoBKa 3aaud anIpOKCHMAllMU JAHHBIX JUIsl OMMCAHMS AKCIEPUMEHTAIbHBIX
3aBUCUMOCTEH W TIOJYYEHHS HSMIIMPUYECKUX MoJeNied mpoueccoB. Bunpl kpurepuen
annpokcuManuu. Kpurepuii MeTo1a HAUMEHBIINX KBaApaToB. Penienue 3ajaun annpoKkcuMaluu



JUIS HEMTMHEWHBIX W JIMHEWHBIX TI0 TMapameTpaMm mojenei. Matpuunas GopMyInpoBKa 3a1aqu
anmpoKCUMaluu. AHAIUTHYECKUH U aJITOPUTMUYECKHM TOAXOABI [JIsi pEeHIeHUs 3a7audd
anmnpoKCUMalMu JUIsl JIMHEMHBIX M JIMHEApU30BAHHBIX MOJENEH MEeTO/J0OM HauMEHBIINX
KBaJIpaTOB.

3aKOH HOPMAaJbHOTO paclpelesieHus A BEKTOPHBIX CIy4YalHBIX  BEJIUYUHBI U
ONpe/IeJICHUE UX YHUCIOBBIX XapaKTEpUCTUK. MaTemMaTH4yecKOe OKHUJAHWE W AUCHEepCUs s
BEKTOPHBIX CIyYallHbIX BEJIMYMH. JHUCHEPCMOHHBIA M KOPPETALMOHHBIM aHanu3. lloHsTus
JTUCIIEPCUU  BOCIPOM3BOJIMMOCTA M aJE€KBaTHOCTH, a TaKXe OCTaTOYHOM JUCIIEpPCHUHU.
Omnpenenenne BHIOOPOYHBIX KOI(PPHUIIMEHTOB KOppEIsIIuu U Kod(uimeHTa MHOKECTBEHHOU
koppemsiir.  CTaTHCTUYECKUN TOAXOJ K ONPENelICHHI0 OIMMMOOK ¥ TIOTPEHIHOCTEH B
JKCIIEPUMEHTAIIBHBIX TOUKAX U3MEPEHUH.

PerpeccuonHblii U KOPPEIALMOHHBIN aHAIU3 ISl IOCTPOCHUS SMIIMPUYECKUX MOJIEIIEH Ha
OCHOBE JIaHHBIX TACCUBHOTO 3KcnepuMenTa. [ToHsaTus pyHkuuu otkivka u gaktopoB. OCHOBHBIE
JIOMYILEHUS] PETPECCUOHHOT0 U KOPPEISIIMOHHOT0 aHain3a. Kpurepuu npoBepKu 0JTHOPOIHOCTH
nucriepcuii. BeiOop Buaa ypaBHEHUH perpeccuu, a TakkKe ompeneiacHue KodhOHUIMEHTOB
perpeccuu U UX 3HAYUMOCTH C UCIIONb30BaHueM kputepus CtbrofenTa. [Iponenypa uckiouenus
HEe3HaYMMbIX Koa(hduumeHnToB perpeccun. OnpeaeneHne aiekBaTHOCTH PErPECCHOHHBIX MOJIesen
¢ nomo1bio kpurepus duiepa.

OCHOBHBIE TIOJIOKCHUST TEOPUH TUTAHUPOBaHMS dKcriepuMeHTOB (I): momHBIN (aKkTOpHBIHA
skcniepuMenT (IIPD) m obpaboTka ero pe3ynbraroB. ONTHUMAaJIbHBIE CBOHCTBA MAaTpPHUIIBI
MJIAaHUPOBAHUSI U CBOMCTBO oOpToroHanbHOCTU. OmpeneneHue KodPGUIMEHTOB MOJAENEH, HX
3HAUMMOCTH M TIPOBEPKA aIEKBAaTHOCTH ypaBHEHHUs perpeccur. CBOWCTBO poTaTabenbHOCTH
MOJIHOTO (PAaKTOPHOTO IKCIIEPUMEHTA.

OCHOBHBIE TIOJIOKEHUSI TEOPHM IUIAaHUpOBaHUs dSKcrepuMeHTOB (II): opToroHanbHBIHM
neHTpanbHbI KoMro3unuoHHbId mian (OLKIT) skciepuMenToB 1 06paboTKa ero pe3ysIbTaToB.
ObecrieueHre OPTOTOHAIBHOCTH MATPHUIIBI IDIAHUPOBAHUS U OIPEICIICHIE BEIHUMHBI 3BE3JHOTO
wieya. Omnpenenenre Kod(h(UIMEHTOB MOJAENH, WX 3HAYMMOCTH W OLEHKa aJeKBaTHOCTHU
ypaBHEHUs perpeccuu. PacueTHoe BeIUMCIEHNE KOOPAUHAT TOYKU ONTUMYMa (3KCTpEMyMa).

Ontumuzanusi SKCIEPUMEHTABHBIX HMCCIEAOBAHUN ¢ MNpHUMEHEHHEM wmeTtoaa bokca-
Bunbcona. OcCHOBHBIE MOAXOAbl K ONTUMHU3ALMH SKCHEPUMEHTAIBHBIX HCCIEIOBaHUMH.
OKCNEPUMEHTAIBHO-CTATUCTUYECKUN MeTof. CTpaTerusi ABUKEHHS K ONTHMYMY IIEJIEBOM
¢byskun (QyHKIMM ~ OTKIWKA) TPAJAMEHTHBIM METOHOM. KpuTepuu TOCTHKEHUS «IOYTH
CTallMOHAPHOM 00JacTU» U METO/bl YTOUHEHUS TMOJIOKEHUSI ONTUMAIbHON TOYKU B (DaKTOPHOM
IIPOCTPAHCTBE.

Paznen 2. IlocTpoeHue (pu3MKO-XHUMHYECKHX MoOjeJeil XMMHKO-TEXHOJOTHYECKHUX
NpoLeccoB

Ortanbl MaTreMaTH4ecKoro MojaeiaupoBaHusi. @DopMynupoBKa THUIOTE3, MOCTPOECHUE
MaTEeMAaTHYECKOTO OMMCAHUS, Pa3padoTKa MOJSIUPYIOIIETO aIrOpUTMa, IPOBEPKa aJIeKBATHOCTH
MOJIeIM W HIEHTU(UKALMA HX MapaMeTpoB, pacueTHbIe HCCIEAOBAHUS (BBIYUCIUTEIbHBIN

HKCIIEPUMEHT).
CocraBieHre CUCTeM ypaBHEHUH MaTeMaTHYeCKOTO OMHCAHM MPOILIECCOB U pa3padoTKa
(BbIOOpP)  aNTOPUTMOB UX pCLICHMs. DJIOYHBIA NPUHIUI IIOCTPOEHUS CTPYKTYPHBIX

MaTreMaTthdeckux mozenen. O00OIeHHOE ONUCAaHWE IBWKECHUS MOTOKOB (a3 B ammaparax ¢
MOMOILBIO THAPOANHAMHYECKUX MOJIEIICH, YUUTHIBAIOIINX COCPETOTOUCHHBIE U paclpe/ieieHHbIE
VCTOYHHKH BEIIECTBA U PHEPTHH (TEIUIOTHI). JIOKaIbHbIE HHTEHCUBHOCTH HCTOYHUKOB BELIECTBA
U TEIJIOTH B TIOTOKAaX, COOTBETCTBYIOLIME PA3IHYHBIM (PU3HKO-XUMHUYECKUX IIPOLIECCAM.
OCHOBHBIE THIIBI YPAaBHEHUI MATEMAaTHYECKOTO OMTMCAHHUS XUMHUKO-TEXHOJIOTHIECKUX MPOLIECCOB
— KOHEYHbIEe, 00bIKHOBEHHBIE MU depennnanbubie U nuddepeHnnanbable ypaBHEHUS B YaCTHBIX
HPOU3BOIHBIX.

MareMaTHuecKoe MOJICIMPOBAHUE  CTAllMOHAPHBIX M JUHAMHUYECKHUX  PEKHUMOB
THPABINYECKUX TPOIECCOB B TPYOOIPOBOIHBIX CHCTEMAX, IMIOOATBHBIE M JEKOMITO3UIIMOHHBIC
METO/Bl PEIICHUS CHUCTEM HENUHEHHBIX ypaBHEHHUH, a TaKkKe SBHbIC M HESBHbIE METOJbI



YHCJICHHOTO PELICHMsI CUCTEM OOBIKHOBEHHBIX IU(epeHIanbHbIX ypaBHEeHUNH. CocTaBiieHHEe
YpaBHEHHMI MaTeMaTH4YeCcKOro omucaHus mpouecca. [loctpoenne HHPOPMAIIMOHHBIX MAaTpHIL
MaTeMaTHYeCKUX MoOAeNIed Ui BbIOOpa OOLIEro ajJropurMa peUieHHs — MOJCIUPYIOLIEro
anropuT™a.  Peanuzamust  anrOpUTMOB — pELICHMS  HEIMHEHHBIX W OOBIKHOBEHHBIX
nuddepeHMaTbHBIX yYpaBHeHHH. OmnucaHue craruoHapHbIX pekuMoB XTII ¢ mpumeHeHHEM
CUCTEM JIMHEWHBIX U HEIMHEWHBIX YypaBHEHUW. ITepallMOHHBIE aJIrOPUTMBI PELICHHUS.
[Ipumenenne MeTONIOB MPOCTHIX uTepanuii u HeioroHna-Padcona nns monydeHus pemieHus.
[Ipobnema cxomuMOCTH Tpolecca penieHus. J[eKOMIO3UIMOHHBI METOJ PEUICHUS CIIOXKHBIX
CHCTEM KOHEYHBIX YypaBHeHHH. [locTpoenne WH-QOPMAITMOHHOW MATPHUIBI Il  BBIOOpA
ONTUMAJIFHOTO AITOPUTMA pelieHus 3aaa4yn. [loHaTue xecTKocTu cucteM auddepeHInaaIbHbIX
YpaBHEHUW W KPUTEPUU KECTKOCTU. SIBHBIC (OBICTPHIC) W HESABHBIC (MEIJICHHBIC) METOIBI
pemenus. Metoasl eporo (MeToz Diinepa), BTOporo ( MOA(GHUIMPOBaHHBIE METOIBI Ditiepa) u
yeTBepToro nopsaka ( Mero Pynre-Kyrra). OneHka TOUHOCTH METOOB — OIIMOOK YCEUSHHUs.
[lepexomgnple omuOKkM ¥ OWMOKA OKPYIJICHHS TPU  YHCICHHOM HWHTETPUPOBAHHH
nuddepeHabHBIX  ypaBHeHUH. CrocoObl 00ecTedeHus] CXOAUMOCTH PEIICHHS 3aJlavyu.
[IpumMeHeHre HESIBHBIX METOJIOB JJISl pEILICHHS )KECTKUX CHCTeM Tu(depeHIINaIbHbIX YPAaBHEHUI.
Onpenenenus mara MHTErPUPOBAHUS UTEPALIMOHHBIM MeTogoM. MetonoB Kpsnka-Hukonbcona
(MeTon Tpameuuit).

MaremaTnueckoe MOAEIUPOBAaHNE CTAIMOHAPHBIX PEXKMMOB IIPOLECCOB TEIUIONEPEIAUN B
IUTACTUHYATBIX W 3MEEBHMKOBBIX TEIUIOOOMEHHUKaX. MareMaTudeckoe OMHCaHUE MPOIECCOB C
IPUMEHEHHEM MOJeNeld HJealbHOIO CMEIIEHUs U BbITECHEHMs. BwiOop u rpaduueckoe
IIPEJICTaBICHUE AITOPUTMOB pelieHus. [IpuMeHeHne cTaHIapTHBIX METOJI0B BBIYMCIINTEIbHON
MaTEMaTHKU JJIS PELICHUS 3a4a4.

MatemaTHuecKkoe MOJIEIMPOBAHNE CTAlMOHAPHBIX PEXKUMOB IIPOLECCOB TEILIONEpEaaun
B NPSMOTOYHBIX U MPOTUBOTOYHBIX TPyOUaThIX TEIJIOOOMEHHUKOB, peuieHue 3anauu Komwm u
KpaeBoO# 3a/1a4M IPH UHTETPUPOBAHUHU CHCTEM OOBIKHOBEHHBIX AU ()epeHIINAIbHBIX YPAaBHEHUI.
MaremaTnyeckoe OnMcaHUE MPOLIECCOB C NMPUMEHEHUEM MOJENEH HIEaNbHOIO BBITCCHEHHS.
Pemenne 3anaun Komm u kpaeBoil 3amaun. IlpencraBieHne alrOpuTMOB BBIUMCIEHUM B BUAE
MH(POPMALIMOHHON MaTpHUIlbl CUCTEMbl YPAaBHEHMH MaTeMaTHMYECKOrO ONHUCAHMA M OJIOK-CXeM
pacuetoB. Maremaruueckoe omnucanue XTIl ¢ mnpuMeHeHHMEM cUCTEM OOBIKHOBEHHBIX
T depeHranbHbIX ypaBHeHu. Onucanue o0BEKTOB C PacHpeAE]CHHBIMH B IPOCTPAHCTBE
napamerpamu. @opMyJIMpOBKa HAa4aJIbHBIX U KPAEBBIX YCIOBHM 3ajad pelleHus. UYucieHHbINA
anroput™ l-ro mopsaaka g pemeHusa 3anadu Komm. Meron «npHCTpenkw» I pelIeHUs
KpaeBOU 3a/1a4u.

MaremaTnueckoe MOAEIUPOBAHUE CTALIMOHAPHBIX PEKHUMOB IPOLIECCOB B PEAKTOPAX C
Memankoi. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH MNPOTEKaHUs IPOU3BOJIBHBIX
CJIO’KHBIX XMMUYECKHUX PEaKLUH B ®KHUAKOH (a3e 4711 MHOTOKOMIIOHEHTHBIX cucteM. OnpezneneHue
KJIFOUEBBIX KOMIIOHEHTOB CJIOKHBIX XMMHUECKHUX pEaKUUi C MPUMEHEHUEM METOJOB JIMHEHHON
anreOpsl - PaHTOB MaTPHI[ CTEXHOMETPHYECKUX KOI(DPHUIIMEHTOB peakimu. MareMaTudeckoe
ONKCAaHHE PEAKTOPHOro Tpolecca ¢ pyOamKkodl s NPOU3BOJIBHOM CXEMbl MPOTEKaHHS
XMMHYECKON peakuu. BpIOOp anropuTMoB perieHus 3a1a4u ¢ IpUMEHEHHEM HHPOPMALMOHHON
MaTpULIbl CUCTEMBl YPABHEHMM MaTEMAaTHUYECKOTO OIMCAHMSI W IPEACTaBICHMS aIropuTMa
peLIeHHs ¢ TOMOIIBIO OJIOK-CXEMBI pacueTa mpoliecca.

MaremaTnueckoe MOIEIMPOBAHNE HECTALIMOHAPHBIX PEKUMOB IPOIIECCOB B PEAKTOPAX C
MeIIaJKo. MareMarnueckas T[OCTaHOBKA 3aJadyd Uil PEaKkiud C  IPOU3BOJIBHOM
crexuomerpudeckoi cxemoil. @opmynuponka 3agaun Komm — 3agaun ¢ HauanbHBIMU YCIIOBUSIMHU.
PazHocTHOEe mpexacraBieHHE CUCTEMbl OOBIKHOBEHHBIX AM(QEepeHINaNbHBIX YpaBHEHUIL.
[Toctpoenne wHGOPMALMOHHON MaTpUIlBl A BBIOOpa anroputMa pemieHus. ['padpudeckoe
IpEeCTaBICHNE AITOPUTMA PEILIEHUS B BUJIE OJIOK-CXEMBbI pacyera.

MareMaTHuecKoe MOJETUPOBAHHE CTAMOHAPHBIX PEKUMOB B TPYOUaTBIX PEaKTOpax C
IPSIMOTOYHBIM M IIPOTHBOTOYHBIM JIBHKECHUEM TEIJIOHOCUTENIEH. MaTteMaTndeckasl IOCTaHOBKA
3a/1a4M JJIs PeaKLUu ¢ KOHKPETHON cTeXHoMeTpudeckoi cxemoil. @opmynupoBka 3anaun Komm



— 3aJa4¥ C HA4YAJIbHBIMU YCIOBUSMM M KpPaeBOM 3a7auyd — 3a/a4d C KPAECBBIMHU YCIIOBHUSIMHU.
PasHocTHOEe mpencTaBieHHE CUCTEM OOBIKHOBEHHBIX UG (dEepeHIaNbHbIX YpaBHEHUI.
[TocTtpoenrne WHQPOPMAIMOHHBIX MATPHUIl JUIsI BBIOOpAa alrOpUTMOB perieHus. | 'paduueckoe
MPEJICTABICHUE aITOPUTMOB PEIICHHS B BIJI€ OJIOK-CXEMBI pacyera.

MaremaTtuueckoe MOJEINPOBaHHE HECTALMOHAPHBIX PEKUMOB IMPOLECCOB B TPYyOUATHIX
peaKTopax W YUCICHHBIE allTOPUTMBI AUCKPETU3AINH [Tl pEIICHHS cucTeM Au(depeHInaTbHbIX
YPAaBHEHUI C YAaCTHBIMHU IPOU3BOAHBIMU. Maremarndeckas MOCTAaHOBKA 33Ja4d ISl PEaKLHH C
KOHKPETHOU CTEXHOMETPUUYECKOU cXeMou. POpMyYIUPOBKA HAYaJIbHBIX U I'PAHUYHBIX YCIOBHM.
JuddepenunanbHble ypaBHEHUS B YaCTHBIX MTPOU3BOIHBIX - AJUTMITHYECKOT0, TapabOINIeCKOro
U TUNepOOIIMYECKOTO THUIIOB. ANTOPUTMBI PEIICHUS YypaBHEHUH MapaboOIMYecKoro THIIA.
MaremaTnyeckass MOJENIb XHMHYECKOTO NPEBPALIECHHUS B H30TEPMUYECKHX YCIOBHUAX IS
HECTAIIMOHAPHOTO MpoIlecca B TPyOUaThIX amnmapaTax ¢ y4eTOM MPOJA0TbHOTO MEPEeMEITUBAHUS U
C TNpUMEHEHHEeM  ojaHomapaMeTpuueckoil  nuddy3uoHHOW  Momenu s ONHUCAHUS
TUAPOIMHAMUYECKON 0OCTAaHOBKHY B PEAKIIMOHHOM TOTOKE. AJITOPUTMBI PEIICHUS B BUJIE CHCTEM
HEJIMHEWHBIX YpaBHEHUH, a TakKe OOBIKHOBEHHBIX MU((depeHINaTbHbIX YpaBHEHUI MEpBOro U
BTOPOT'O MOPSIAKOB.

MareMaTnueckoe MOJEIMPOBAHUE CTALMOHAPHBIX PEKHUMOB IPOLIECCOB HENPEPBIBHOU
MHOTOKOMIIOHEHTHOM pekTuuKanuu u adcopOuuu. MaTemaTtuiyeckoe OIMCaHHe Ipolecca
MHOTOKOMITOHEHTHOW PEKTHU(UKAIMU B Tapeiab4yarold KojoHHe. MoaenupoBaHue (a3oBOTo
paBHOBECHs M MPOIEcCa MAacCONEpeaun Ha Tapeskax B MHOTOKOMIIOHEHTHBIX CHCTEMaxX. Y4eT
TEIUIOBBIX 0aJaHCOB Ha TapesKax IpHU MOJEIUPOBAHUH IIpolecca B peKTU(UKAIIIOHHOM KOJIOHHE.
JIeKOMIO3UIIMOHHBIA aTOPUTM pacyeTa Mpolecca PEeKTH(PUKANUKU B KOJOHHOM armapare.
MaremMaTrnyeckoe onrcaHue MpoIecca MHOTOKOMITOHEHTHOM abcopO1uy B HacaJ09HON KOJIOHHE.
MogenupoBaHie MpoLecca MHOTOKOMIIOHEHTHOM Maccomepeayd B CEKUUSIX HacaJlo4yHOU
KOJIOHHBI. AJITOPUTM pEIlIeHUs KpaeBOl 3ajaud Ui MOJEIHMPOBaHUA Ipoliecca abcopOuuu B
HAacaJl0YHOM KOJIOHHE.

Pa3znen 3. OcHOBBI OITHMHM3ANMH XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB

Pemienne 3agady  onTUMH3AIMU  C  TEPMOJMHAMHUYECKUMH, TEXHOJIOTUYECKUMH,
3KOHOMHUYECKHMH, TEXHUKO-3KOHOMHUYECKUMH U IKOJIOTMYECKUMHU KPUTEPUSIMH ONTUMAJIbHOCTH.
OnTtumaneneie pecypcocOeperatompie XTII. Bwibop kputeprueB onTuUMambHOCTH (IIENEBBIX
bynkuwmii). DopmMynupoBKa MHOTOKPUTEPUATBLHOM 3a1aun onTuMu3aiiui. OCOOEHHOCTH peIICHUS
ONTUMHU3ALMOHHBIX 3a7ad XTIl mnpu HamMyuum HECKOJbKUX KPUTEPUEB ONTUMAIbHOCTH,
OBPOXHOM XapakTepe 1eJIeBoi (PYHKIIMU U HATMYUK OTpaHUUYeHui 1-ro u 2-T0 poja.

ANTOpUTMBI OJHOMEPHOH M MHOIOMEPHOW ONTUMH3alMH. METOapl CKaHWPOBAHMI,
JIOKAJIM3allui SKCTPEMyMa, 30JI0TOro cedeHus W uucen DuboHaum B ciyyae OJHOMEPHOM
onTUMH3alMKU. MeToIbl MHOTOMEPHON ONTHMU3ALMU HYJIEBOTO, IIEPBOIO U BTOPOTO MOPSIIKOB.
CUMIUIEKCHBIE, CIIy4yallHble W TpPaJUEHTHbIE METOAbl MHOTOMEpPHOW ONTUMHU3auu. Meron
mrpadHbIX GYHKIUH.

3akiroueHue

IIpumenenne xoMmmnbroTepHbIX Mozened XTII npu NIPOEKTUPOBAHMM XMMHYECKUX
npou3BoAcTB — B CAIIP. 3amaun cucrem aBTrOoMatusumpoBaHHOro mpoektupoBanus (CAIIP) u
CTPYKTypa CHUCTEM KOMIIBIOTEPHOTO MpoeKkTupoBanus. NMHMOpMallMOHHOE M MaTeMaTHYeCKOoe
obecrieuenne CAIIP. ABTomMaTU3MpOBaHHOE MPOCKTUPOBAHUE C MPUMEHEHHEM KOMIBIOTEPHBIX
moznenen XTII.

[Ipumenenue kommnbroTepHbIXx Moaene XTIl mpu ympaBieHHMM TEXHOJIOTHYECKUMU
npoueccamu — B ACYTIIL. Komnbrotrepnoe moaenuposanue X TII B pexume pealbHOrO BpEMEHH.
CucreMsl IpsIMOTo HUPPOBOTO (KOMITBIOTEPHOT0) YIPABICHHS TEXHOIOTHYECKUMH MPOI[ECCAMHU.
OcobenHoctu peanuzanuu KommbloTepHbIX Mojeneit XTII B aBTOMaTH3MpPOBAHHBIX CHCTEMax
yrpaBieHus TexHojgoruueckumu nporeccamu (ACYTII).



3 O0beM yueOHOI THCHUTITHHBI

B 3aueTHEBIX B akamem.
Bunpl yue6HO# paboThI eIMHHIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHHUILIUHBI 10 Y4eOHOMY 3.0 108
IUIAHY
KounraktHas pa6ora (KP): 1,33 48,2
Jlexrum (JIek) 0,89 32
JlabopatopHsbie 3ausTus (J1ab) 0,44 16
Camocrositesbnas pa6ora (CP) 1,67 59,8
Bujx koHTpoOJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLIEHKOM
B 3aueTHbIX B actponom.
Bunapr yaeGHO# paboThI eIMHHIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHMILUIUHBI 10 Y4eOHOMY 3.0 81
IUIAHY
KontaktHas pa6ora (KP): 1,33 36,15
Jlexmum (JIek) 0,89 24
JlabopaTopusie 3ausTus (J1ab) 0,44 12
CamocrositesibHas padora (CP) 1,67 44 85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLIEHKOM

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
Oprannyeckasi XuMusi 1 MpodJIeMbl 0XpaHbl OKpYy:katoweii cpeasr» (51.B.07)

1 Heap AUCHUIIMHBI — TPUOOPETEHNUE CTYIEHTAMH 3HAHUI O CTPOEHUHM OPraHUYEeCKUX
COEIMHEHU I, OCHOBHBIX XUMUUYECKUX CBOMCTBAX Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUN
U METOJ[aX UX MOJY4YEeHHs, KaK MPOMBIIUIEHHBIX, TaK U JTaOOPaTOPHBIX.

2 B pe3yjbTaTe H3y4eHHS TUCHUIIUHBI CTYIEHT J0JIKEH:

Obnadams cnenyromumu npodeccnoHanbHbIMU KomneTeHusaMu (11K):

- CIIOCOOHOCTHIO OCYIIECTBIISATH TEXHOJIOTHUECKUH MPOIIECC B COOTBETCTBHUH C PErJIaMEHTOM
U HUCIOJB30BaTh TEXHUYECKHUE CpeACTBa JUJII M3MEPEHHs] OCHOBHBIX IapaMETpPOB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- TOTOBHOCTBIO H3y4aThb HAyYHO-TEXHHYECKYI0 HH(POpMalWio, aHAJIU3UPOBAThH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT IO TeMaThke uccnenoBanuii (ITK-13)

- CIIOCOOHOCTHIO  IJIAHUPOBATh  DKCHEPHUMEHTAIbHBbIE  HMCCIEAOBAHUSA, IOJydaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHbIE pe3yabTaThl (ITK-15).

3namo:

— TEOPETUYECKUE OCHOBBI CTPOCHMSI U CBOWCTB PA3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMI,

— CIOCOOBI TIONYYEHUS M XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX
COCIUHCHMIA,

— OCHOBHBIE MEXAHU3MBI POTEKAHUSI OPTAHUYECKUX PEaAKIIHi;

Ymems:

— MPUMEHSTh TEOPETHUECKUE 3HAHUS JI1 CUHTE3a OPraHMYECKUX COCIMHEHUI pa3InyHbIX
KJIACCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHbBIE CBOMCTBA OPraHUYECKUX COCIUHECHUIA;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COSAMHEHU, 3a]JaHHOTO CTPOCHHUS;

Bnaodemu:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PUKALNN OPTraHUYECKUX COEAMHEHU;

— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSIMU B OPraHUYECKON XUMUM;



— HaBbIKaMH 00OCHOBAHUS PallMOHABHBIX CIOCOOOB MOJyUYEeHUs OPTraHMYECKHUX BEIIECTB.
3 Kpatkoe cogep:xkaHue TUCHUTINHBI

Paszgea 1. N'anorenonpousBoaubie. Cnuprtbl. @eHodibl. [Ipoctbie 3¢gupbl.

MerautopraHu4ecKue CoOeIMHEHU. TUIIbI CBSA3EN B 2JIEMEHTOPTaHUYECKUX COCTMHEHUSIX.
CrnocoObl TIOJTyYeHUsI JINTHA- W MarHUHOPraHWUYEeCKUX coefauHeHuid. Peakums ['punbspa,
MexaHu3M. Peakiun ¢ KapOOHUIIBHBIMU COCTUHEHUSIMHU.

Knaccudukanms. Homenknatypa. AJKWI- W aUIMITaJIOTE€HUIBI.ApOMATHICCKUE
ramoreauapl.  M3omepusa. Homenknarypa. CnocoObsl  momyyenus. lIpocTpaHCTBEHHOE H
3JIEKTPOHHOE CcTpoeHmne. Dusnueckue cBOWCTBa. Peaknuu HYKICOPMIHHOTO 3aMEIICHUS |
ormieruieHus. [loHsATHE HYKICOQUIBHOCTH ¥ OCHOBHOCTH pEareHToB. AMOWICHTHBIC
HYKJ1€0(UIbHbIE PEareHThI.

Cruptel. @enonel. IIpocteie 3¢dupbl. DnokcucoeAMHEHUS. ANbACTUABI, KETOHBI.
KapOoHoBBIe KHCTOTHI U UX MPOU3BOJHBIE. B KaXa0M Kjacce paccMaTpUBAIOTCS CIIEAYIOIINE
paszenbl: W30MepHs, HOMEHKIATypa, (U3MYECKHe M XUMUYECKHE CBOMCTBA. MeXaHU3MBI
peaxkuuii.

Paznen 2. Anbaerunabl u keToHbl. Kap0oHOBBIE KHCJI0THI M UX MPOU3BOAHbBIE

B kaxzoM Kiacce paccMaTpUBAIOTCS CIEAYIOLIME pa3/elibl: U30MEPHs, HOMEHKIIATYpa,
¢u3nueckue U XUMHUYECKUE CBOMCTBA, crocoObl MoidydeHus. MexaHu3Mbl peakuuil. «3enéHbie
CHUHTE3BI»-TIPUMEPHI IKOJIOTMYHBIX CUHTE30B.

Manonossiit 3¢up. Ilomydgenune. Ctpoenne, CH-KucnotrHocts. Peaknum koHaeHcanuu
MaJIOHOBOTO 3(Hpa U MAJIOHOBOM KHUCIIOTHI C albJerujaMu. AMHHOKHUCIOTHL. JlukapOoHOBBIE
KHUCJIOTBHI.

Pa3znen 3. A3oTcoaepkainiue coeMHeHNsI

Hutpocoenuuenus. AMuHbL. B Ka)X710M Ki1acce pacCMaTpUBAIOTCS CIAEAYIOIINE pa3/iesibl:
U30MepUsi, HOMEHKJIaTypa, (Gu3MYecKhe W XUMUYECKHE CBOMCTBA, CHOCOOBI MOJyYEHUS.
MexaHu3MBbl peakLuil.

A3za- u auaszocoenuuenus.IlonydeHue AMa30COECTMHEHUN peakiMed AUa30THUPOBAHUS:
YCIOBUs NMPOBEICHUS peakluuu U mexaHu3M. Dusudeckue cBoHCTBA. XMMHUYECKUE CBOMCTBA.
[TonydyeHnre u npuMEeHEHNE a30COECAMHECHU .

OO1ee KOJIMYECTBO pa3aenoB — 3.

4 O0beM yueOHOI TUCHHTITHHBI

B 3aueTHBIX B akamem.
Bunb! yaeOHO# paboThI eIMHHIIAX qacax
OO6masi TPy10eMKOCTh THCIIHILIHHBI M0 Y4eOHOMY 5,0 180
MJIaHY
KounraktHas pa6ora (KP): 1,78 64,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositeasHas padora (CP) 2,22 80
Buja xkoHTpoOJIsi: 3aUeT/3K3aMeH 1,0 IK3aMeEH
(35,6)
B 3aueTHbIX B actponom.
Buapr yaeGHO# paboThI eIMHHIIAX qacax
OO011as TPyA0€eMKOCTb IUCHUIIUHBI 110 Y4eOHOMY 5,0 135
IUIAHY
KounraktHas pa6ora (KP): 1,78 48,3
Jlexrum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositenbHas padora (CP) 2,22 60
Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(26,7)




AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«JlaGopaTopHbIii NPaKTHKYM 10 opranuyeckoii xumum» (51.B.08)

1 Henp aucuMmIMHBI — MNPUOOpPETEHHE CTYACHTaMHU OCHOBHBIX HAaBBIKOB CHHTE3a
OpPTaHMYECKHUX BEIIECTB.

2 B pe3yabrare uU3yYeHHMs AUCHMUIUVIMHBI OOy4YamlIuiicsi 10 MNporpamMmme
O0akaJiaBpHaTAa J0JI/KeH:

Obnadams cnenyromumu npodeccnoHanbHbIMU KomneTeHusaMu (I11K):

- CmOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTHYECKHI TPOIECC B COOTBETCTBHH C
peraaMeHToOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- CHOCOOHOCTBIO CIEAWTh 3a BBINOJIHEHWEM MPaBUI TEXHUKH OE30MacHOCTH,
MPOU3BOJICTBEHHOW CaHWUTApHUH, TMOKApHOW OE30MacHOCTH W HOPM OXpaHbl Tpylda Ha
npeanpusatusx (ITK-6);

- TOTOBHOCTBIO HM3y4yaTh HAYYHO-TEXHHYECKYI0 HH(OpPMAIHMIO, aHAIU3HPOBAThH
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaTuke ucciaenoBanuii (ITK-13)

- CHOCOOHOCTBIO IUIAHUPOBATh OSKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS, IOTYy4aTh,
o0OpabaTbIBaTh U aHAJTHU3UPOBATh MMOJyUYeHHBIC pe3yabTaThl (ITK-15).

3namo:

- TEXHUKY 0€30I1acHOCTH B 1a00OpaTOPHH OPraHUYECKON XUMHH;

- MPHUHIIAITEI 0€30MTaCHOTO 00pAIIeHUs C OPTAaHUYECKUMU COCTUHEHUSIMU;

- METO/Ibl ¥ BUJBI XpoMaTorpaduu Ui ONpeesIeHNs COCTaBa PEaKIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIOCOOOB BBIJCNICHUS, OYUCTKU W UACHTU(DUKAINH
OpPTaHMYECKUX BEIIECTB;

- OKCIIEPUMEHTAJIbHBIE  METOJbI  TPOBEACHUS  OpPraHWYECKHX  PEaKIui,
MIPOTEKAOIIUX 10 PA3INYHBIM MEXaHU3MaM;

- OCHOBHbIE 00IlME€ METOJUKH B3aUMHOM TpaHC(hOpMaluy KJIACCOB OPTaHUYECKUX
COEMHEHUM.

Ymems:

- MPUMEHSTh TEOPETHUECKHUE 3HAHUS U SKCIIEPUMEHTAJIbHbIE METO bl UCCIIEIOBAHUS
OpPTaHMYECKON XUMUU TIPU PelIeHUH MPOodeCCHOHATBHBIX 3a/1a4;

- chopMmynupoBath ~ mpobremMy U OOOCHOBaTh  BbIOOp  MpUOOPOB U
IKCMIEPUMEHTATBHBIX METOJIOB MCCIICOBAHUS, MOCTABUTH IEH U 33Ja4d U HAMETUTh MyTH HX
JOCTHKECHUS;

- CHUHTE3UPOBATH COCTUHEHUS 110 MPEI0KEHHON METOTUKE;

- MIPOBECTH BBIACNIEHUE U OYHUCTKY CHHTE3WPOBAHHBIX BEIIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUU 110 OPraHUYECKON XUMHH;

- BBIOMpATh paIMOHANBHBIA CIIOCOO BBIACICHUS ¥ OYMCTKA OPTaHUYECKOTO
COETUHEHUS;

- NPEJCTaBIATh JaHHbIE JIa0OpaTOPHOTO HCCIENOBaHUS B BHJIE TI'PaMOTHO
0(OPMIICHHBIX METOJTUK;

- MPOBOANTH AHATU3 U KPUTUUYECKU OIICHUBATH MOTYUYEHHBIC SKCIIEPUMEHTAIBLHBIC
JaHHbIE, 0000IIaTh U JeJIaTh 000CHOBAHHBIC BHIBOIBI HAa 0a3€ MPOBEAEHHBIX OMBITOB;

— BBIOPATH CIIOCO0 UICHTU(DUKAIIMA OPTAHUYECKOTO COSAMHEHUSI.

Braoems:

- KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOI0B OPTaHUYECKON XUMHU
JUTS PEIICHUsI KOHKPETHBIX HCCIIEIOBATEIbCKIX 33/1aY;

- AKCMIEPUMEHTATBLHBIMA METOJIAMU TPOBEACHHSI OPraHUIECKIX CHHTE30B.

- OCHOBHBIMH METO/IaMU UJCHTH(PHUKAIIUN OPTAHUIECKUX COSTUHEHUI

- npreMaMu 00pabOTKU U BBIJCICHUS CHHTE3UPOBAHHBIX BEIIECTB;

- 3HAHUSIMA OCHOBHBIX 3aKOHOB OPraHWYEeCKOW XUMHUU JUISl COJEpIKATEIbHOMN
MHTEPIIPETALMU MTOJTYYEHHBIX YKCIEPUMEHTATbHBIX PE3YJIbTATOB.



3 Kpatkoe cogep:kanue TUCHUIINHBI

Pa3nea 1. IIpaBuiia u MeToabl padoThI B J1a00PaTOPHUH OPraHUYECKON XMMHH.

be3omnacHeie mpremsl U npaBuiia paboTkl B 1a00paTopuu OpraHMuecKOi XUMHUU.

OOmme wMetonsl paboTel B JabopaTOpuM OpraHMdeckod xumud. HarpeBanue.
Oxnaxnenue. IlepememmuBanue. [locyma, Hambosiee yacTo mNpUMEHsieMas B J1TaOOPATOPHH.
Ob6opynoBanue U MPUOOPHI.

Pazgen 2. Meroabl HAeHTH(PUKANUM OYUCTKH M BblJIEJEHUS OPraHUYeCcKHuX
COeIMHEeHHUIl.

Wnentudukanus  OpraHUYECKUX  BEIIECTB  IMOCPEACTBOM  DPA3JIMYHBIX  BHUJOB
xpomarorpadun (TCX, xpomarorpadus Ha Oymare, HoHoOOMeHHas: xpomaTorpadus, BOXKX),
TEMIEpaTypbl IUJIaBJICHUS U pePpakToMeTpuu. MeToabl CHEeKTpadbHOW HACHTU(UKALNU
OPraHUYECKUX COCIUHEHUU. MeTOoAbl OUMCTKHM KUJKUX BeIlecTB. MeTOoabl OUMCTKU TBEPJbIX
BEIIIECTB.

Pa3znen 3. CuHTE3 OpraHuvecKux cCoOeTUHEHM I

[lenn u 3amaunM 3KCIEpUMEHTa B OPraHMYeCKOM CHHTe3e. TeopeTHYecKue OCHOBBI
nporiecca. Bwibop ycnoBmii peakuuu. Pacuer cuHTe3a. OOmue mnpaBwia MOATOTOBKH U
MpOBEICHUS cUHTe3a. TexHuka Oe3omacHoctu. [Ipubop s mpoBenenus cunresa. [IpoBeneHue
onbiTa. KoHTponb 3a XonoMm peakuuu. Boinenenue, ouuctka v aHanus npoaykra. CHHTE3BI
BEIIECTB PA3JIMYHBIX KJIACCOB OpPraHMYECKUX coeauHeHui. [IpoBelneHue sKcrepUMEHTATbHBIX
METO/IOB UCCIIEIOBAHUS PEAKIIHIA.

[IpoBenenue peakuuii, IPOTEKAOIIUX IO MEXaHU3MaM:

- HyKJI€o(hUITEHOTO 3aMEIIEeHUs — CHHTE3 TaJIOTeHAIKAHOB;

- HYKJICO(HUIBHOTO MPUCOEINHEHUS — CHHTE3 CIIOKHBIX 3()UpOB KapOOHOBBIX KHUCIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOACPIKAIINX aTbJACTUIOB U KETOHOB;

- DNEKTPOGUIBHOTO 3aMEIIeHHUs B apoMaTHYeCKOM psALy — peakUud HUTPOBaHMUS,
OpoMupoBaHUs, CYTb(OUPOBAHUS;

- peakuil 1Ma30TUPOBAHUS U a30COUYETAHMUS,

- peakiuil OKHCIeHUs (CHHTEe3 areToHa, 1,4-0eH30XWHOHA, OCH30MHOW KHCIOTBI) U
BOCCTAHOBJICHHS.

OO11ee KOIUYECTBO pa3AeioB — 3.

4 O0beM yueOHOH THCHMIINHBI

B 3auerHbIx B akanem.
Bunb! yaeOHO# paboThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTb JUCIUIIIUHBI 10 Y4eOHOMY 20 72
IUIAHY
KonTaktHas patdora (KP): 0,89 32,2
Jlexmum (JIek) - -
Jlaboparopusbie 3austus (J1ad) 0,89 32
CamocrositesibHas padora (CP) 1,11 39,8
Buja koHTpOJISi: 3a4eT/IK3aMeH 3a4yer
B 3aueTHbIX B actponom.
Buapr yaeOHO# paboThI eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb JUCIUIITIHHBI 10 Y4eOHOMY 2.0 54
IUIAHY
KonTakTtHas patdora (KP): 0,89 24,15
Jlexmum (JIek) - -
Jlaboparopusbie 3austus (J1ad) 0,89 24
CamocrositesibHas padora (CP) 1,11 29,85
Bua KoHTpOJIsA: 3a4eT/3K3aMeH 3ayerT




AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«J/IabopaTtopHbie padoThI 0 PU3MYECKON XHMMHUH NPOLECCOB € MCN0JIb30BaHUEM
npupoaHbIx pecypcon» (b1.B.09)

1 Heap TUCHUIIUHBI — PACKPHITh CMBICII OCHOBHBIX 3aKOHOB, YMPABJISIONINX XOJOM
XUMHYECKOI0 Tpoliecca, MoKa3aTh 00JacTH MPUMEHEHMs] 3THX 3aKOHOB U HAY4YHTh CTYyJEHTa
IrPaMOTHO MPUMEHSITh UX MPHU PEIICHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUICCKUX 3a]1a4.

2 B pe3yabrare uU3yYeHHMs AUCHHUIUVIMHBI OOy4YamlUIuiicsi 10 mNporpamMmme
0akajaBpHaTa q0JIKEH:

O6nanath cneayoIUMU KOMIETCHIIUSIMU:

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIS
MOHUMAaHHMsI OKPY’KafoIIero Mupa u sieenuit npupos! (OI1K-3);

- CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTHYECKUI MPOIECC B COOTBETCTBUH C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA JJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- CIIOCOOHOCTBIO MPUMEHSATD COBpEMEHHbBIE METO/IbI UCCIIeTOBaHUS
TEXHOJIOTUYECKUX TPOLIECCOB U NPUPOAHBIX CPEJ, UCIOIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCcCieoBarebekoi padore (ITK-14);

- CIIOCOOHOCTBIO IJIAHUPOBATh HKCIEPUMEHTAJIbHbIE HCCIIEIOBaHUS, IOIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHBIE pe3yabTaThl ([TK-15).

3namo:

- MPUHIUIBI PaOOTHI U CXEMBI UCIIOJIb3YEMbIX U3MEPUTEILHBIX YCTAHOBOK;

- BO3MOXHOCTH METOJOB CHEKTPOXUMHHM JUIsl TPOBENEHUS KayeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAllM3a XUMUYECKUX CHCTEM, ONPEICICHUS TEPMOJINHAMUYECKUX CBOWCTB
XUMHUYECKHUX BEIIECTB;

- KOHAYKTOMETPUYECKUH U  TOTEHIMOMETPHUYECKHA  METOABbl  HAXOXKICHUS
TEPMOJMHAMHYECKUX  XapaKTEPUCTHUK DJEKTPOJIUTOB (akTUBHOCTEH U KOA(PHUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI JUCCOIUAINH, TEPMOJUHAMHUYECKUX XapPAKTEPUCTUK PEAKIUN ),

- (hU3UKO-XUMUYECKIE METO/IbI UCCIIeI0BAaHUS M aHaIu3a (a30BbIX PABHOBECUH B OJTHO- U
MHOTOKOMITOHEHTHBIX CHCTEMaX, ITyTH MOCTPOCHHUS (Pa30BBIX TUArPaMM COCTOSHHUS;

- DKCIIEPUMEHTAJbHbIE METOJIbI U3YUYEHHUS KUHETHKUM XHMHUYECKUX peaKlui, CIocOObI
ompeseNieHus] KOHCTAHT CKOPOCTEH U MOPSIIKa XUMHUYECKHX PEaKIIHii;

- KaJOPUMETPUYECKHE METOJbl OMpPENENCHUs TEIJI0EMKOCTH, TEIUIOBBIX 3((EeKTOB U
JIPYTHX TEPMOXUMHUUYECKUX CBOWCTB U3Y4aeMbIX 0OBEKTOB.

Ymems:

- MPUMEHATh TEOPETUYECKHE 3HAHUS M IKCIEPHUMEHTAJbHBIE METOJbl UCCIICOBAHHUS
(bU3UYECKON XUMHH MPH PEIICHUH MPOoGeCcCHOHANBHBIX 33]1a4;

- chopMynupoBaTh MpoOieMy U OOOCHOBAaTh BBIOOpP O3KCIEPUMEHTAIIBHOTO METOAa
MCCJIEIOBAHMS], TIOCTABUTDH LIETU U 3a/1a4l U HAMETUTH ITyTH UX JOCTHUKECHUS;

- MPOBECTH MAaTEeMaTUYECKyl0 OO0pabOTKYy AKCIEPUMEHTAIbHBIX JAaHHBIX Ha 0a3e
TEOPETHYECKUX 3HAHUU 10 (PU3MIECKON XUMUU;

- TIPeICTaBIIATh JaHHBIE JaOOpPaTOPHOTO HCCieNoBaHUS B rpaduyeckoil ¢popme u Ha
OCHOBE TIOJyYEHHBIX 3aBUCUMOCTEH OIpPEAENsATh COOTBETCTBYIOLIUE TEPMOJUHAMHUYECKHE U
KMHETUYECKUE XaPAKTEPUCTUKUA XUMHUECKON CHCTEMbI U XMMHYECKOTO TIPOIIECcCa;

- TOPOBOAWTH aHAJIM3 U KPUTHUYECKHU OIICHMBATH IOJYYEHHBIE SKCIEPUMEHTAIbHbBIE
JTaHHBIE, 00001IaTh U JeNlaTh 000CHOBAHHBIC BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Bnraoemy:

- KOMIIJIEKCOM COBPEMEHHBIX IKCIEPUMEHTATBHBIX METOJ0B (DM3MYECKONH XHMHH IS
pelIeHNs KOHKPETHBIX HCCIe0BATENbCKUX 3a/1aY;

- DKCMEPUMEHTAIbHBIMUA METOJAAMH UCCIICOBAHUS COCTOSHUS XUMUYECKOTO PABHOBECHS
U KHHETUKU XUMHUYECKOTO MpoIiecca.



- TpremMaMu 00pabOTKH MOTYyUYESHHBIX ONBITHBIX TAHHBIX JISl BBISIBICHHS M YCTAHOBJICHUS
B3aMMOCBSI3€M MEXAy TEPMOJMHAMHUYCCKUMH CBOMCTBAMH U (PU3MUECKUMH TapameTpamu
mporiecca;

- 3HAHUSIMHU OCHOBHBIX 3adKOHOB (1)143quc1<0171 XUMHUHU  JIA CO,Z[Gp)KElTCJIBHOfI
WHTEPIPETAIMH MOJYYCHHBIX SKCIIEPUMEHTAITBHBIX PE3YJIHTATOB.

3 Kpatkoe cogep:xkanue TUCHUNIUHBI:

[Ipumenenne MeTOMOB  (HU3UKO-XMMHYECKOTO HCCICIOBAHUSA JUISI  ONpEIeleHUs
TepMO,Z[I/IHaMI/I‘IeCKI/IX N KNHCTHUYCCKUX XapaKTepI/ICTI/IK XUMHUYCCKUX CUCTECM.

CrnekTpoxuMU4YecKHe MeTOAbl HcceqoBaHus. KadyecTBEHHBIN aHalu3 BeIIEeCTBa
(ompezneneHne MEXbSIEPHBIX PACCTOSHUM, MOMEHTOB HHepIHH MoJekyid). Ompenenenue
KOJMYCCTBEHHBIX XapaKTEPUCTUK (CTENIEHW JUCCOIMAIMM W KOHCTAHTBI JIUCCOIHMAIIUU
AJIEKTPOJIUTOB, TEIIOEMKOCTH BEILIECTBA).

dieKkTpoxumMuYeckue meroabl wucciaenopanus. Konaykromerpusi. OmnpeneneHue
KOHCTAHTBI AUCCOIIHMAIIUN cna60ro BHCKTpO.HI/ITa, CTCIICHU JOucCCOoLualuu, aneKTquecxoﬁ
MPOBOJIUMOCTA  TIpH  OECKOHEYHOM  pa30aBlI€HWH  KOHIAYKTOMETPHYECKHM  METOIOM.
Tomenyuomempus. OnpeneneHue TEPMOINHAMIUYECKUX XapaKTEPUCTHK XUMHUECKON peakiuu (

AH®, AG®, A,S°), TemneparypHoro kodppummenta DJC (dE® / dT ), cranmapraoit DJIC (E°),
W3Yy4YCHHE BIUSHUS J100aBOK HA MOTEHIIUAT YJIEKTPOA.

®a3oBoe paBHOBeCcHEe B OJHOKOMIIOHEHTHBIX cHcTeMax. PHU3MKO-XMMHUYECKHI
a”Haygm3. l3ydyeHne 3aBUCHMOCTH CBOICTB cuUCTEMBI OT €€ cocTaBa. KpuBble OXJIaXIEHUS.

OnpeneneHre cocTtaBa 3BTEKTUUECKON cmecu. IlocTpoeHue auarpamMM KUIEHUS W JTHArpaMm
IUIAaBKOCTH i1 OMHapHBIX cucteM. OrpaHWdeHHass pacTBOPUMOCTH B TPEXKOMIOHEHTHBIX

CHUCTEMaAXx.

Xumuyeckoe paBHoBecue. OrmpefereHNe KOHCTAaHTbl XMMHYECKOI'O DPABHOBECUS U

TEIIOBOTO 3P deKTa XMMUYECKOM peakliuy Ha MPUMEpPEe peakuil pa3ioKeHu .

Tepmoxumusi. Kanopumerpus. Omnpenenenue TETI0EMKOCTH BEILIECTB
KaJIOPUMETPUYECKUM METOJIOM.
4 O0beM yueOHOH THCHUILINHBI
B 3aueTHBIX B akazem.
Bupl yue6HO# paboThI eIMHHIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHMILIUHBI 10 Y4eOHOMY 30 108
IUIAHY
KounraktHas pa6ora (KP): 0,89 32,2
Jlaboparopusbie 3austus (JIad) 0,89 32
CamocrositesibHas padora (CP) 2,11 75,8
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3auer

B 3aueTHBIX

B actponom.

Bunbt yueOHO paboThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTb JUCIUIIIUHBI 10 Y4eOHOMY 3.0 81
IUIAHY
KonTaktHas patdora (KP): 0,89 24,15
Jlabopatopusbie 3ausTus (J1ab) 0,89 24
Camocrositesbnas pa6ora (CP) 2,11 56,85
Bua KoHTpoOJIsA: 3a4eT/3K3aMeH 3ayerT

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JIabopaTopHbBIii MPAKTUKYM I10 MPOIECCAM U ANNApaTaM XMMUYeCKO TeXHOJIOTuN»

(51.B.10)

1 Henp AMCHMIVIMHBI - 3aKpeIUIeHWE 3HAHWM, MOJYyYEeHHBIX MpPH H3YYEHHUU

JUCHUITIINHBI ((HpOL[GCCBI U anmnaparbl XUMHUYECKON TEXHOJIOTHH

B 00JaCTU OCHOB



TUAPABIMYECKUX, TEIIOOOMEHHBIX M MacCOOOMEHHBIX MPOLECCOB, YTO HEOOXOAMMO MpH
MOJATOTOBKE OakalaBpoB IO JaHHOMY HAaIpaBICHHUIO [UIS HAyYHO-HMCCIEOBATEIbCKONH H
MIPOEKTHO-TEXHOJOTUYECKON JEeSITENIbHOCTH.

2 B pe3yabTaTre H3yYeHUs] AUCHMIUIMHBI O0yYaroluiicsi N0 mporpaMmme
0akaJjlaBpHUaTa J10JI7KeH:

Obnaoame  cnenyrommmu — odmenpodeccuonansubiMu  kommnereHussmMu  (OIIK) wu
npodeccuonanbabiMU (I1K) komMmeTeHIIIME

- CIIOCOOHOCTBIO MCHOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npodecCHOHANbHOM  AESITETbHOCTH, MPUMEHSATH METOJIbl MaTeMaTUYeCKOro aHaiuu3a u
MOJICITUPOBAHUS, TEOPETUYCCKOTO M IKCIIepUuMeHTaIbHOro ucciaenoBanus (OIK — 2);

- CITIOCOOHOCTHIO HCIIOIH30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI IS TOHUMaHU
OKpy»atomiero mupa u sisnernit npupozsl (OIIK — 3);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIIEPUMEHTANbHBIE HCCIEAOBAHUS, IOJyYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHbIE pe3yiabTaThl (1K -15).

3namo:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETIOTHI U MacChl;

- OCHOBHBIE YpaBHEHHS MPHUKIAJHOM THUIPABIMKH M 3aKOHOMEPHOCTH IEpEeMEIICHUS
JKUJTKOCTEH;

- OCHOBHbIE 3aKOHOMEPHOCTH IPOLIECCOB OCAXJEHUS, (PUIBTPOBAHUS U TEUCHHS 4epes
3€pHUCTBIE CIIOH;

- (pu3MUECKyI0 CYyIIHOCTH MPOIIECCOB TEIIO- U MaCCOOOMEHA; OCHOBHbIE KHHETHUECKHE

3aKOHOMEPHOCTH MacconepeHoca Uisl CUCTEM Ta3(ap)-KUAKOCTb;

- TUTOBBIE MTPOLIECCHl XUMUYECKOM TEXHOJIOIMH, COOTBETCTBYIOIINE anmnapaThl 1 METOIbI
UX pacyera.

Ymems:

- OTIPENIENATh XapaKkTep JABHKCHUS KHUJIKOCTEH U ra3os;

- HCIOJIb30BaTh OCHOBHbIE KHHETHUECKHUE 3aKOHOMEPHOCTH TEIUIO- U MaccolepeHoca mpu
aHaJIM3€ TEIJIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB;

- COCTaBJISITh MaTePUATBHBIC U TETIOBBIC OaIaHCHI JIJIST CUCTEM Ta3(Tap)-KUIKOCTh;

- paccUMTHIBATh MapaMeTPbl HACOCHOTO, TEIUIO- U MACCOOOMEHHOT0 000py/10BaHHUS;

- COCTaBJISATh TEXHOJIOTMUYECKHE CXEMbI M U300pakaTh Ha HUX OCHOBHBIE alllaparthl;

- QHAJM3MPOBATh OSKCIEPUMEHTAJIHHO MOJYYCHHbIE U TEOPETHUECKH PACCUUTAHHBIC
nokasareny paboThl anmnapaToB.
Bnaoemu:
- METOJIOJIOTHEN pacueTa TuApOMEXaHNYECKUX, TEIIOBbIX U MaCCOOOMEHHBIX MPOIECCOB.
- METOZAMHU COCTABJICHUS TEXHOJIOTUYECKHX CXEM.
3 KpaTkoe cogep:kanue qUCHUIIIUHBI:
Pasgnen 1. M3ydyenue oOCHOB ruapoamHaMu4eckux mnpouneccos. Ilepememienue
JKHIKOCTEN.
1.1 MHccnenoBaHue pexxMMOB TEUEHUSI JKUIKOCTEH.
1.2 Hzyuenue npoduiist CKOpOCTEH OTOKA B TPyOOIPOBOJIE.
13 ['uapaBiarueckoe COMPOTUBIEHUE B TPYOOIIPOBOJaX (METAIUTMYECKOM U CTEKIITHHOM) U

' aJeMeHTaxX TpyOOIIPOBOIHON apMaTyphl.
1.4 Omnpenenenue rUAPABINYECKOTO COMPOTUBICHUS MPSIMOT0 y4acTKa TpyOoIpoBoa.
15 Omnpenenenye ruIpaBIMueCcKOr0 COMTPOTUBICHUS B 3JIEMEHTaX TPyOOIPOBOAHON
' apMaTypsl (quadparma, 1poccenbHbI BEHTUIIb).
1.6 Ompenenenne ru IpOJMHAMUYECKOTO CONPOTUBIIEHUS CYXOM CHTYATOM TapeIku
KOJIOHHOTO arapara.

1.7 Onpenenenye rupaBIndecKOro COIPOTUBIIEHHS OPOLIAEMON CUTUATOM TapesIKu
KOJIOHHOT'O armapara.
W3mepenue ruipaBIudeckoro CONpoTUBICHUS TPYOHOTO U MEXTPYyOHOTO
MIPOCTPAHCTBA TEINIOOOMEHHOTO arapara.

1.8



1.9
1.10

KannbpoBka pacxomomepa BECOBBIM METOIOM.

N3ydenue xapakTepuCTHK LIEHTPOOEKHBIX HACOCOB.
2  Pasnen 2. U3yuyeHue OCHOB TeNJIOOOMEHHBIX MPOIECCOB.
2.1 Onpenenenue k03 PuLIMEHTA TEIITONEPEIaun B IBYXTPYOHBIX TEINIO0OMEHHHUKAX.
2.2 Tenyomnepenavya B METALTHYECKOM U CTEKIITHHOM KOXXYXOTPYOHBIX TEIIJIO0OMEHHUKAX.
2.3 VHTEHCUBHOCTH TEIUIONEPEIAaUYH B IUIACTUHYATOM TEIIIO0OMEHHHKE
24 W3yyenue mpoliecca HECTAlMOHAPHOTO TEIJIOOOMEHa B afmapare ¢ MeIIaakoil u
MOTPY>KHBIM 3MEEBUKOM.
3 Paznen 3. U3yueHue 0CHOB MacCOOOMEHHBIX MPOIeccoB (pa3aejieHne roOMOreHHbIX
CHCTEM).
Omnpenenenne K03 HUIMEHTOB MAaCCOOTIA4YH B Ta30BOM (aze MpH UCIAPCHUH KUIKOCTH
3.1 B BO3QYUIHBII NOTOK WJIM MPH KOHJACHCALIMH Mapa Ha TUICHKE JKUAKOCTH B HACAIOUYHOU
KOJIOHHE.
32 Onpenenenne k03¢ (HUIMEHTOB MACCOOTAAYH B KUAKON (aze mpu 1ecopOLnu JUOKCHIa

yriepoaa nu3 BOAbI B IUICHOYHOM KOJIOHHE.

3.3 H3yueHue COBMECTHOTO TEIJIO- 1 MaCCOOOMEHA B HACAJOUHOU KOJIOHHE.

3.4 H3zyuenue mpoiiecca MpOCTOM MEPErOHKN OMHAPHON CMECH U30IMPONaHOJI-BOA.

3.5 W3yuenue mporiecca mpoCTOi MEPETOHKN OMHAPHOW CMECH BOJIA-ITUIICHTITHKOIIb.

3.6 M3yuenwue mporecca NepuoIuIecKoi pekTu(uKanum OMHAPHOM CMECH ATAHOJI-BOJIA.

3.7 PazpeneHue pacTBOPOB HU3KOMOJIEKYIISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

4  Pa3nen 4. U3yuyeHue 0CHOB pa3jieJieHUsi TeTePOreHHbIX CHCTEM.

4.1 Onpenenenne ckopocTd CBOOOIHOIO OCAKIEHUS TBEPIBIX YACTHUIL U BCILILITHS Iy 3bIPEi

B JKUJKOCTSIX.
4.2  Uzyuenue npouecca GUIbTPOBAHUS CYCIICH3UU.

4.3 T'mapoamHamMuKa HETIOJIBUYKHOTO W TICEBIOOKMIKEHHOTO 36PHUCTOTO CIIOS.

4 O0bemM yueOHOH TUCIUNINHbBI
B 3auernbIx B akanem.
Bunbt yueOHOM paboThI eIMHUIIAX yacax
OO0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonTaktHas patdora (KP): 0,89 32,2
Jlexmum (JIek) - -
Jlaboparopusbie 3anstus (J1ad) 0,89 32
CamocrositesibHas padora (CP) 1,11 39,8
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4yer
B 3auetHbix | B actpoHoMm.
Buapr yaeGHO# paboThI eIMHUTIAX yacax
OO0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTaktHas patora (KP): 0,89 24,15
Jlexmum (JIek) - -
Jlaboparopusbie 3anstus (J1ad) 0,89 24
CamocrositesibHas padora (CP) 1,11 29,85
Bua KoHTpoOJIsA: 3a4eT/3K3aMeH 3ayer




AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILIMHBI
«IIpoexkTHpOBaHHE NMPOLECCOB U ANNAPATOB XMMHUYecKoii TexHoJsioruu » (b1.B.11)

1 Ilesb IMCUMIIHHBI - CYIIECTBEHHO PACHIMPUTh, CHCTEMAaTU3UPOBATh U UCIIOIb30BATh
Ha TpaKTHUKE 3HAHUM OCHOB THUIPABINYECKUX, TEIJIOBBIX M MAaCCOOOMEHHBIX IPOIIECCOB
XUMUYECKOM  TEXHOJOTHMH,  MO3BOJSIOMIMX  BBIMYCKHUKAM  OCYIIECTBISATH  HAy4YHO-
HCCJIEIOBATEIbCKYIO U TPAKTUUYECKYI0 Pa0OTy Ha MPEATNPUATHSX.

2 B pe3yabTare wu3ydeHusi AUCHUIUVIMHBI O0y4YAKIIMIiC MO Nporpamme
0akaJjlaBpHUaTa 10JI7KEeH:

Obaaoams clienyrmuMiA TPpoheCcCHOHATEHBIMUA KOMIIETCHITHSIMHE

- CIOCOOHOCTBIO Y4YacTBOBATh B COBEPILIEHCTBOBAHUU TEXHOJOTHYECKHX IPOILIECCOB C
MO3UIUI DHEPTO- U PecypcocOepekeHUs], MUHUMH3AIUN BO3JACHCTBHS Ha OKPYKAIOUIYIO CPEdy
(TIK-2);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHYECKHE PEIICHHs TpHU pa3padoTKe
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPECTBA U TEXHOJIOTHH, HANpaBlIeHHBIE
HA MUHUMH3AIMIO aHTPOIIOI'CHHOTO BO3/ICHCTBUS Ha OKpyskatornyto cpeay (ITK-5).

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIIEPUMEHTANbHbIE HCCIEAOBAHUS, IOJyYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTyYeHHbIE pe3yabTaThl ([TK-15).

3nams:

- METOJIbI pacyera TeII0- U MAaCCOOOMEHHBIX alllapaTos;

- OCHOBHBIE MPUHIUIIBI OPTaHU3AIUH MTPOLIECCOB XUMUYECKON TEXHOJIOTUH;

- TUTIOBBIE MTPOLIECCHl XMMUYECKOM TEXHOJIOTUH, COOTBETCTBYIOIIME AMMapaThl U METOJIbI
UX pacuera;

- METO/IbI COCTABJICHUS TEXHOJIOTMYECKUX CXEM C HAHECEHHEM BCEX aIIapaTroB.

Ymems:

- COCTaBIIATh MaTEPUAIbHBIC U TETNIOBBIC OAIAHCHI JISI CUCTEM Ta3-KUJAKOCT;

- paccuMTHIBaTh MapamMeTphl TEIJIO - © MaCCOOOMEHHOT0 000PYAOBaHUS U HACOCOB;

- moaOupaTh craHgapTHOE 000PYAOBaHUE, UCTIOIH3YEMOE B XUMHUECKOM
MPOMBIIIIIEHHOCTH.

Bnanets:

- METOJI0JIOTHEN pacueTa OCHOBHBIX TAPAMETPOB THIPOMEXAaHUUECKUX, TETVIOBBIX U
MacCOOOMEHHBIX MTPOIIECCOB;

- OCHOBaMH IMPaBUIILHOTO M000pa TETIO 1 MaCCOOOMEHHOTO 000PY/I0BaHNS,

- METOJIaMHU COCTaBIICHUS TEXHOJIIOTUYECKUX CXEM H rpapuecKoro n300pakeHus
OCHOBHOTO 00OpPYIOBaHUSI.

3 Kpatkoe coaep:xaHue TUCHHUILINHBI

BBenenue. Onrcanye NPpUHIMITHAIBHON CXEMBbI PEKTH(PUKAIIMOHHON YCTAaHOBKHU
HENPEepBIBHOTO AciicTBrsl. CpaBHEHUE U 00JIACTH MPUMEHEHUS HACaIOYHBIX U TapenbuaThIX
KosioHH. [locTpoenue paBHOBECHOW JTMHUM HAa OCHOBE MOJYUYEHHBIX HHIMBUYaTbHBIX 3aJaHUM.

Pa3nea 1. Pacyer peKTHHUKAIIMOHHOMH KOJOHHBI

Pacuer HacagouHOWl ® Tapenb4yaTod PEKTU(PHUKAIMOHHOW KOJIOHH HEMPEPHIBHOTO
neiictBus. MatepuanbHbId 0amaHC KOJOHHBEI. PacdeT MUHMMAIBHOTO U pabouero ¢uierMoBOro
gucna. lloctpoenue paboumx nuHHE. PacyeT ckopocTH mapoB HW JAWAMETpa KOJIOHHEI.
Onpenenenne BBICOTHI ammapara. PacueT THUAPAaBIMYECKOTO COMPOTUBIICHUSI KOJIOHHBI.
CpaBHEHHME JaHHBIX pacyeTa HACaJOYHOM M TapenbdyaTorl KOJIOHH. COINOCTaBIeHUE IaHHBIX,
MOJTyYEHHBIX IO MTPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacieToB. BIOOp KOJTOHHEI.

Pa3znea 2. Pacuer u BbIOOP TeNm1000MeHHUKOB

Pacuer u BEIOOD TEMI000MEHHUKOB (MCTIAPUTEIsI, KOHJEHCATOPA, TTOI0TPEBATEIS,
XOJIOMIBHUKOB TUCTUILISATA U KyOOBOTO OCcTaTka) mo obmieit cxeme. ComnocraBieHue JaHHbBIX,
MOJIYYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX U PYUHBIX pacdyeToB. ['uapaBinueckuii pacyer.
Br160op onTuMaabrHOTO BapraHTa TETUIOOOMEHHUKA.

Pa3nes 3. I'mapoanHaMnyeckne pacyersl



Pacuyer runpaBinueckoro cornpoTuBieHus: TpyoonpoBo10oB. Pacuer onTuMaibHBIX

TUaMeTpoB TpyOonpoBoaoB. Pacder u moao0op HacoCoB.
Pasznea 4. 'padpuyeckoe opopmiienune

TexHonornueckas cxema. PekTudukamoHHas KOJIOHHA ONPEIeIEHHOTO THIIA C

n300paxKeHNeM JieTajlell KOHTaKTHBIX 3JIEMEHTOB, PACCUUTaHHBIX B pazene 1.

OO11ee KOJIMYECTBO pa3/iesios - 4.

4 O0beM yueOHOH TUCIUNINHbBI
B 3aueTHBIX B akazem.
Bunpl yue6HOM paboThI e IMHHIIAX qacax
OO0mas TpyA0eMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
KonrtaktHas patdora (KP): 0,45 16,2
Jlexmum (JIek) - -
[TpakTnueckue 3anastus (I13) 0,45 16
CamocrositesibHas padora (CP) 1,55 55,8
Bua uTOroBoro KOHTpOJIA: 3a4eT/3K3aMeH 3a4eT ¢
OIIEHKOM

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX yacax
OO0uas TPy10eMKOCTb JMCHUILIHHBI N0 Y4eOHOMY IJIAHY 2,0 54
KontaktHasi pa6ora (KP): 0,45 12,15
Jlexnuu (JIek) - -
[Tpaktrueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP) 1,55 41,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3ay4erT ¢
OIlEHKOM

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«DNeKTPOTEXHUKA U MPOMBINLIeHHAas JiekTponnka» (b1.B.12)

1 Heap AUCHUMIUIMHBI -
00eCIIeunBaroINX

dhopmupoBaHue

HaBbIKaMH HUCIIOJIBb30BaHUA COBpPCMCHHBIX

y oOyyaromuxcss KOMIIETEHIUH,
TEOPETUYECKYI0 M IPAKTUYECKYIO MOJATOTOBKY BBIIYCKHHMKA, YMEIOILIETO
BbIOHMpaTh M 3KCILUTyaTHPOBATh 3JEKTPOTEXHUUECKHUE U AJIEKTPOHHBIE YCTPOMCTBA, BIIA/CIONIErO

UH(POPMALIMOHHBIX  TEXHOJIOTUH

ABTOMATHU3UPOBAHHOTO MOJEIUPOBAHUS U PACUETA INEKTPUUECKUX U FIEKTPOHHBIX LIETICH.

2 B pesyabTrate wu3yYyeHHS] TUCHUTLIMHBI
0akaJjlaBpHUaTa J10JI7KeH:
Obaadoamse CIENYIOIMUMHA KOMIETCHIIUSIMH

o0yyamomuiics 1m0 NporpamMme

IS

- CHOCOOHOCTh pemIaTh CTAaHAAPTHBIE 3a1a4d MPOPECCHOHATBHON JEATEIILHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OUOIHOrpaduuecKoil KyIbTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHHMN WH(POPMAIMOHHOM
6e3onacuoctu (OITK-1);

- CcnocoOHOCTh HUCIIONB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBEHHOHAYYHBIX TUCIHMIUIMH B
npoeCCUOHATBHON  JEATENbHOCTH, MPHUMEHSATh METOAbl MaTeMaTHYeCKOro aHaluu3a M
MOJICITUPOBAHUS, TCOPETUYECKOTO M SKCIIEpUMEHTAIbHOTO MccaeaoBanus (OITK-2).

- TOTOBHOCTBIO OCBaWBaTh M JKCIUTYyaTHPOBATh HOBOE OOOPYAOBaHHE, MPUHUMATH
y4acTHe B HATAKUBAHUU, TEXHUUYECKUX OCMOTPAX, TEKYIIUX PEMOHTAX, IPOBEPKE TEXHUUECKOTO
COCTOSIHUS 000pya0BaHus  mporpaMMHbIX cpeacts (ITK-7).

3uams:

- OCHOBHBIE TTOHATHS, ONIPECIICHIS U 3aKOHBI JICKTPUICCKHX TICTICH;



- METOJbI MOJCIINPOBAHHNS, AHAIIN3A U PACYETA LIETIEW TIOCTOSTHHOTO ¥ IEPEMEHHOTO TOKOB,
METOJOJIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHUN;

- YCTPOMCTBO M MPHUHLUMIBI pabOThl 3JIEKTPOTEXHUYECKOIO M AJIEKTPOHHOTO
00opy10BaHus, TpaHC(HOPMATOPOB, FIEKTPUIECKUX MALIHH, ICTOYHUKOB IIUTAHUSL.

Ymems:

- INPUMEHATh TEXHOJOTMM  MOJAEIMPOBAHUS, aHalu3a, pacuéra M HKCIUTyaTaluu
EKTPUUECKUX CETEH, MPOMBIIUIEHHOTO IEKTPOOOOPYI0BAHUS U SJIEKTPOHHBIX PHOOPOB;

- BBIOMpATh DJEKTPOTEXHHUECKOE U 3JIEKTPOHHOE OOOpYAOBaHHE JJIs PELICHUs 3a/ad
IIPOEKTUPOBAHUS U PEATU3ALNN XUMHKO-TEXHOJIOIMYECKUX MPOLIECCOB U TIPOU3BOCTB.

Bnaoemu:

- METOJaMH MOJEIHUPOBAHMS U Pacu€Ta 3JIEKTPUUECKUX U DJIEKTPOHHBIX LENEH;

- HaBBIKAMM TPAKTHUECKOW pabOTHI C DJIEKTPUYECKON amnmaparypoil M 3JeKTPOHHBIMH
yCTpOMCTBaMH.

3 KpaTkoe cogepkanue 1uCHUIINHBI

Beenenne. [Ipeamer, 0CHOBHBIE TOHATHUS, METOJOJIOTUS dJICKTPOTEXHUKH U HIEKTPOHUKH.
KpaTkue ncropuueckue cBeAeHUs. 3a1a4l U MECTO Kypca B MOJTrOTOBKE OakallaBpa TEXHUKH U
TEXHOJIOTUH.

Pasnen 1. DaekTpuyeckue uenu

1.1. OcHoBHbBIE OIpeneicHUs, ONHUCAaHMWS IapaMeTpOB M  METONOB  pacyéra
3IIEKTPUYECKUX LIETIEH.

OcCHOBHBIE TIOHATUS M O0003HAUEHUS DIEKTPUYECKMX BEIMYMH U  DJIEMEHTOB
aNeKTpudeckux 1meneil. OcCHOBBI  3nekTpoOe3onacHOCTH. (OCHOBHBIE TOHSATHS — TEOPHH
NeKTpudeckux leneil. OCHOBHbIE NPUHIMIIBI, TEOPEMBI U 3aKOHBI IEKTPOTEXHUKU. MeTombl
MOJIEJTUPOBAHUS, aHATIN3a U pacy€Ta TMHEHHBIX AIEKTPUUYECKUX LIeTIel TOCTOSTHHOTO TOKA.

1.2. DaexTpudecKkue u3MEpPEeHus U IPUOOPHI.

Metonbl M3MEpEeHHs SIEKTPUYECKUX BEJIWYUH: NPSIMblE M KOCBEHHbIE. AHAJIOIOBbIE
AIIEKTPOU3MEPHUTEIbHBIC U IU(PPOBBIC STCKTPOHHBIC MPUOOPHI: YCTPONUCTBO, MPUHITUI ACHCTBHUS,
o0nmactu mpuMeHeHHs. 3MepeHHe ANEKTPUYECKUX  BEIUYMH: TOKOB, HAaIPSHKCHUI,
CONPOTHUBIICHUNA, MOIIIHOCTU U YHEPTHUHU.

1.3. Anamm3 u pacuéTt TMHEHHBIX Ienel TePEMEHHOTO TOKa.

CriocoObl mipesicTaBieHUs] (B BHJE BPEMEHHBIX JHAarpamMM, BEKTOPOB, KOMIUIEKCHBIX
yucen) W TapameTphl (aMIUIMTyla, 4acToTa, HavalbHas (a3za) CHHYCOMIATbHBIX (DYHKITHI.
MrHoBeHHOE, cpelHee U JEHUCTBYIOLIEE 3HAYEHUS IEPEMEHHOIO CHHYCOMJAIBHOIO TOKa
(manpspxkennst U DJ1C). AKTHBHOE, PEaKTUBHOE M TIOJIHOE COMPOTUBIICHUS BETBU. MOIIHOCTH B
nensx nepeMeHHoro toka. Koaddurument momuoct (cos([)) ¥ ero TeXHHKO-3KOHOMHUYECKOE
3HaueHue. [IpumeHenue aaredpbl KOMIUIEKCHBIX YUCEI B AIEKTpoTeXHUKe. KoMIIeKCHbIH MeTO T
pacyéra JIMHEHMHBIX LENeH MEPEMEHHOr0 TOKa. bajaHC MOIIHOCTH B LENAX NEPEMEHHOIO TOKA.
Pe3oHaHCHBIE ABJIEHMS B JJIEKTPUYECKUX LeNsaX. Pe3oHaHC HanmpspKeHWM M TOKOB.  AHalnu3 U
pacuér Tpexhas3HbIX Menel MePEeMEHHOT0 TOKa. ABTOMAaTU3HUPOBAHHOE MOJACTUPOBAHUE U PACUET
9JIEKTPHUECKUX U 3JICKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

Pa3jen 2. DieKTpOMArHUTHBIE YCTPOMCTBA U 3JIEKTPUYECKHEe MAIINHBI

2.1. Tpauchopmaroprl. HasnaueHme wu o00JacTH NTPUMEHEHUS TpPaHCPOPMATOPOB.
Y CTpoiicTBO M PUHIMI IeHCTBHS 0HO(a3HOro TpaHchopmaTopa. AHAIH3 HNEKTPOMArHUTHBIX
npoueccoB B TpaHchopMmaTope, cxema 3amenieHus. I[lotepu sHeprum B TpaHchopmarope.
Breninue xapakTepuCTUKH.

2.2. ACUHXpOHHBIE MaIINHBI.

YCTpoiicTBO ¥ NPUHLMII  JEHCTBUS  Tpex(a3HOro aCHHXPOHHOTO  JBHTraTens.
Mexannyeckue U paboyue XapakTepUCTHKU. DHepreTudeckue quarpammsl. [1yck acCHHXpOHHBIX
JBUTATENIEH C KOPOTKO3aMKHYTHIM U (Da3HBIM POTOPOM. PeBepcupoBaHHME W PETyIUPOBAHHE
YacCTOTHI BpPAIICHUSI.

Pa3nes 3. OCHOBBI JICKTPOHUKH

3.1. DnemenTHas 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPOMNCTB.



[TonynpoBonHUKH. YCIOBHBIE O0O3HAU€HUS, MPUHIMI ACHCTBUS, XapaKTEPUCTUKU U
Ha3HAY€HHE MOJYNPOBOAHUKOBBIX JAHOJOB, TPAH3UCTOPOB, THUPUCTOPOB. HHTerpasbHbIE
MHUKpPOCXEMBI, UX Ha3HaueHUe, KiaccuuKaius 1 MapKupoBKa.

3.2. cTOYHUKHM BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIINTENH IEKTPUUECKUX CUTHAJIOB.

[TonmynpoBOAHNKOBBIE BBIPSMHUTEIH: KJIACCH(HUKAILINA, OCHOBHBIC ITapaMETpPhl, CXEMbI U
IOPUHIUN pabOThl BBIIPAMUTENS. OieKkTpuueckue QuibTpbl. Kiaccudukanus U OCHOBHBIE
XapaKTepUCTHKH ycunuTenei. OOpaTHbIe CBsI3U B OnepaliMoHHbIX yemutenax (OY), ux BuusHue
Ha TapaMeTphl U XapaKTEepPUCTHKN ycuuTelsa. OCHOBHBIE THUIHI yeuauTenei Ha 6aze OY. Odmee
KOJINYECTBO pa3ziesioB — 3.

4 O0bEM yueOHOM TUCHUIJINHBI
B 3aueTHEBIX B akamem.
Buapr yaeOHO# paboThI eIMHUTIAX yacax
O01asi TPY/10eMKOCTh IHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 5,0 180
KounraktHas pa6ora (KP): 1,33 48,4
Jlexnuu (JIek) 0,44 16
Jlabopatopusbie 3ausTus (J1ab) 0,89 32
CamocrositeibHas padora (CP): 2,67 96
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40
Pedepar 0,84 30
CamocTosTenbHOE H3YYCHHE Pa3IeTIOB JUCITUTLTHHBI 0,72 26
Buja xouTpoJisi: 3a4eT/aK3aMeH 1,0 IK3aMeEH
(35,6)
B 3auetHbix | B actpoHoMm.
Bunapr yaeGHO# paboThI eIMHHIIAX qacax
O01asi TPY10€MKOCTh THCIHUIIJIMHBI N0 Y4e0HOMY IJIAHY 5,0 135
Konrtakthas patdora (KP): 1,33 36,3
Jlexrum (JIek) 0,44 12
Jlabopatopusbie 3ausTus (J1ab) 0,89 24
CamocrositesnbHas padora (CP): 2,67 72
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 30
Pedepar 0,84 22,5
CaMocTosITENbHOE U3YUEHHE PA3AEIOB IUCHUIIIMHbI 0,72 19,5
Buja koHTpoJIsi: 3a4eT/IK3aMeH 1,0 IK3aMeH (26,7)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«O6mas 3xoorus» (b.1.B.13)

1 Heap aucuumIMHbl - cOpMUPOBATH y CTYJACHTOB CHUCTEMHBIC 0Oa30BbIE 3HAHUS
OCHOBHBIX JKOJIOTHUECKUX 3aKOHOB, OMPEICIAIONINX CYIIECTBOBAHWE M B3aWMOJCHCTBUE
OMOJIOTMYECKUX CHCTEM PA3IUYHBIX YPOBHEH; 00 aHTPOIIOTEHHBIX BO3JACUCTBUSAX Ha OMochepy u
0 OmopazHooOpa3uu, Kak OCHOBE YCTOMYHUBOCTH COOOIIECTB.

2 B pe3yabrare M3yYyeHUs1 AUCHUIJIMHBLI 00y4alOUIUiics MO0 mporpaMmMe 0akaJjab-
puAaTa J10JIKeH:

Osnademsb cneayOUMMI KOMITETEHIIUSMU:

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI JIS
NOHUMAaHUsI OKpPY>KaroIero Mupa u siBieHuid mpupost (OI1K-3);

- CIIOCOOHOCTBIO YUACTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTUIECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepereHsl, MUHUMH3AIUH BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpeay
(TIK-2).



3namo:

- (yHIaMEHTAIbHBIC MOHSATHUS, 3aKOHBI U TPUHITUIIBI SKOJIOTHH;

- 3aKOHOMEPHOCTH PAa3BUTHUSI SKOCUCTEM M MX KOMIIOHEHTOB;

- TPUYUHBI U TCHICHIIUU PAa3BUTHSI COBPEMEHHBIX YKOJIOTHUECKUX MPOOIIeM;

- OCHOBHBIE Pe3yJIbTaThl BO3IEHCTBUS OOLIECTBA HAa TPUPO/Y; IKOJIOTUYECKHUE ITOCIECT-
BHUS DTOT'O BO3JCHCTBHS;

- YCIIOBHSI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

Ymemo:

- OOBSICHUTH MPUYUHHO-CJIE/ICTBEHHBIE CBSA3H SKOJIOTMUECKUX M MCTOPUYECKUX MpOIeC-
COB, BJIMSIHHE YEJIOBEKA Ha SKOJOTUYECKHE SIBJICHUS, UJEU YCTOMYMBOIO Pa3BUTHS, HKOJIOTHYE-
CKOU J€ATEIbHOCTH U KYJIbTYPBI;

- aHAJIU3UPOBATh PA3TUYHBIC KOJIOIMUYECKUE CUTYyalluU, IPUHUMATh KOHKPETHBIE pellie-
HUSA 110 UX YJIYULICHUIO.

Bnaoemu:

- TOHSATUHHBIM aNNapaToM SKOJIOTUU IS AHAJIN3a JaHHBIX 110 SKOJIOTHUH.

3 ConaepxaHue TUCHUILIMHBI

OCHOBHBIE TIOHATHS M ONPEACIICHHs SKOJOTHH. Y4ueHue o 6uocdepe. DKOCUCTEMBI H UX
knaccugukanus. Cykueccust skocucteM. Tpoduyeckre B3aMMOAEHCTBHS dKOCHCTEMaX. DKOJIO-
rudeckne nupamuasl. [Iponyknusa u sHeprus B akocucremax. OCHOBHBIE Cpebl )KM3HUA. JKOJIO-
rudeckre GakTopsl cpenbl. OCHOBHBIE 3aKOHOMEPHOCTH JCHCTBHS YKOJIOTUYECKUX (HaKTOPOB HA
JKUBbIE OpraHu3Mbl. buoTHueckue cBSi3U OpraHu3MoB B OuoleHo3ax. CTpyKTypa COOOIIECTB.
[onmynsauus u ee cBoiicTBa. BiusHue skonornyeckux (akTOpoB Ha OpraHU3M 4YeJoBeKa. AJam-
Tanus 1 akkiauMartuzanua. Oco0o oxpaHseMble TPUPOIHbIE TEPPUTOPUU U UX COBPEMEHHAs CUC-
Tema. [ 1obanbHbIe SKOJIOTHYECKHe MPOOIeMbl YeloBeYecTBa (MApPHUKOBBINA AP(HEKT; 030HOBHIC
IBIPBI;  DHEpreThyeckas  mpooOsiema;  JIeMorpaguyecKuid B3phIB). MexnayHapoaHoe
COTPYAHMYECTBO B 00JAaCTH OXpaHbl OKpYXammeil cpeiasl.  YcToitunBoe pa3BUTHE
O6uocdepsl U YeI0BEUECTRA.

4 O0beM y4eOHOI JUCITUNJIMHBI

B 3aueTHbIX B akanem.
Bunb! yaeOHOi paboThI eIMHUIIAX yacax
OO0uas TPy10eMKOCTb JMCHUILIHHBI N0 Y4eOHOMY IJIAHY 4,0 144
KontaktHasi pa6ora (KP): 1,78 64,4
Jlexnuu (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositesibHas padora (CP) 1,22 44
Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(35.,6)
B 3auetHbix | B actpoHoMm.
Bunapr yaeGHO# paboThI eIMHUIIAX yacax
OO0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrtaktHas patdora (KP): 1,78 48,3
Jlexnuu (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositenbHas padora (CP) 1,22 33

Buja koHTpoOJIsSi: 3a4eT/IK3aMeH 1,0 sk3amen (26,7)




AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
«OcHoBbI TOKcHKOI0oTHN» (B.1.B.14)

1 Heapw aucHUMJIMHBI - (OPMHUPOBAHHWE Yy OOydaromuxcsi Oa30BBIX 3HAHUWU,
HEOOXOJUMBIX JJIi TIOHMMAaHUS W PEIICHUs MpoOJieM YMpaBICHHsS KAa4eCTBOM OKpY KaroIlien
Cpelbl, COXPAHEHUS YCTOWYMBOrOo (DYHKUMOHHPOBAHHUS MPUPOTHBIX SKOCUCTEM U 3]I0POBBS
YeJI0BEKa.

2 B pe3yabtare u3ydyeHHsl AUCHUIJIMHBLI 00y4yalouluiicss Mo mporpamme GakaJjab-
puaTa J10JIKeH:

Obnadams ClnenyOMUMHA KOMIICTCHITUSIMU

- CIIOCOOHOCTh  HCIIOJIb30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI JIS
MOHUMAaHHMsI OKPY’KaroIIero Mupa u siieHui mpupoast (OITK-3).

- CIIOCOOHOCTH YYaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJOTUYECKUX MTPOIIECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeny
(TIK-2).

3nams:

- OCHOBHBIE 3aKOHOMEPHOCTH U MEXaHU3Mbl B3aUMOJIEUCTBHUS TOKCUYECKUX
BEIIECTB C UBBIM OpraHU3MaMU, IIPEXkKE BCETO, YEIOBEKA;

- OCHOBHBIE  TMPOLECCHI, XapPaKTEpU3YIOIIME TMOBEACHUE TOKCHUKAHTOB B
OKpYXaromie cpeie, MeXaHU3Mbl 3KOTOKCUYHOCTH, TOKCHYecKue 3PGeKThl U 3aKOHOMEPHOCTHU
WX MPOSIBJIICHUS HA PA3IMYHBIX HEPAPXUICCKUX YPOBHSIX OpPTraHU3alUN OMOJIOTHUYECKUX CHCTEM;

- CUCTEMBbl CAHMTAPHO-TUTMEHUYECKHMX U PHIOOXO3AWCTBEHHBIX HOPMAaTHBOB
XUMHUYECKHX BEIIECTB, MPUHATHIX B Poccuiickoit denepaiinu; METOIOIOTHU OOOCHOBAHUS U
YCTaHOBJICHHS] HOPMAaTUBOB COJIEP>KaHUs BPEAHBIX BEIIECTB B 00BEKTaX OKPYKAIOUIEH cpeibl;

- KJIacCCU(UKAIMK BPEAHBIX BEIIECTB IO CTENEHU HUX OMACHOCTH B OOBEKTaX
OKpY aroIlel cpesibl U METOI0JIOTMH 00OCHOBAHUS U YCTAaHOBJICHUSI KJIACCOB OMACHOCTH;

- KJIAaCCU(UKAIIUIO OTXOI0B TPOU3BOJICTBA U MOTPEOICHHUSI IO CTETICHU BO3ACHCTBUS
Ha cpely OOWTaHMS U 3/0pPOBbE UEJIOBEKa W MPUHIUIBI ONpeAeNieHUs Kjlacca ONacHOCTH;
KPUTEPUU OTHECEHMsSI OTXOJ0B K KJIacCaM OMACHOCTU MO CTETIEHH HETaTUBHOI'O BO3JIEUCTBUS HA
OKPYXAaIoIIyI0 Cpeny.

Ymemn:

- OOBSCHATH U OLICHUBATh OMACHOCTh MPUCYTCTBUS BPEIHBIX XMMHUECKUX BEIIECTB
B OKpY’KaroLIeH cpene,

- MPAKTUYECKH MPUMEHSTh IOJyYEeHHbIE 3HAaHUA B CBOeW Mpo¢eCcCHOHAIbHOM
JESTENIbHOCTH C TO3UIMH DHEPro- M pecypcocOepekeHrs, MUHUMHU3AIMK BO3JCHCTBHUS HA
OKPYXAaIOIIyI0 Cpeny.

Braoemy:

- MNOHATUMHBIM  allapaTtoM B O00JIACTH TOKCHUKOJOTHM U 3KOJIOTUYECKOTO
HOPMHPOBAHUS;

- HaBBIKAMH pabOTHl C OCHOBHOW HOPMAaTHBHON M METOJUYECKOM JTOKYMEHTAIIUEH,
Kacaloleicsl periiaMeHTUPOBAaHUsI U OIEHKUA OMACHOCTH BEIIECTB B OOBEKTAX OKpYKaroIIen
CpEIBL.

3 Kpartkoe coaep:kaHue T CUUIMHBI

Pasnen 1. OcHOBEI 001IEHl TOKCUKOJIOTHH.

OrnpenenieHrie 1 OCHOBHBIE TOHATHUS TOKCUKOJIOTHH. [IpeMeT 1 cTpyKTypa TOKCUKOJIOTHH,
uenu v 3agaud. OCHOBBI TOKCMKOAMHAMUKH. OCHOBBI TOKCUKOKHHETHKU. DaKTOPHI, BIUAIOIINE
Ha TPOSIBICHHUE TOKCHYHOCTU BemiecTBa. [loBTOpHBIE BO3AEHCTBHSI BPEIHBIX XUMHUUYECKHX
BemecTB. Koeprusm kceHoOMOTHMKOB. KoMmriekcHoe M codeTaHHOE JeHCTBHE. AHTHJIOTHI.
CrneuuanbHbie  (QOpPMBI TOKCHUECKHUX IpolieccoB. M30uparenpbHass TOKCUYHOCTH. (OCHOBBI
TOKCUKOMETPUHU. DKOJIOT0-3MHIEMUONIOTHYECKUE HccheaoBannsa. OleHKa pucka JUisl 310pOBbs
YeJI0BEeKa MPU BO3JEHCTBUM XMMUYECKHUX BEIECTB, 3arpsA3HSIONIMX OKPYKAIOILYIO CpEIy.

Paznen 2. HopMupoBaHue XMMHUYECKHX BEILIECTB B OKPY KAIOIIEH Cpeie.

CaHHUTapHO-TUTUEHUYECKOE HOPMHUPOBAHUE M KJIacCU(UKAIMS 110 CTETICHU OMACHOCTH B



BOJIC BOJHBIX OOBEKTOB XO3SMCTBEHHOMUTHEBOTO M KYJIHTYPHO-OBITOBOTO BOJOMOJB30BAHUS, B
atMoc(epHOM BO3ayXe HACETICHHBIX MECT, B BO3JyXe paboueil 30HBI, B MOYBE, B IMHUIIEBBIX
npoaykrax.HopMupoBaHne XMMHUYECKHX BEIIECTB M KIACCH(HUKAIMSA MO CTCTICHH OMAaCHOCTH B
BOJIC BOJHBIX OOBEKTOB, MMEIOMIMX pPHIOOXO3AHCTBEHHOE 3HaueHHe. [lopsaok oOocHOBaHUS
HOPMATHBOB M KJj1acca ormacHOCTH. OCHOBHBIE IOKYMEHTHI.

Pazgen 3. Dxonorudeckas TOKCHKOJIOTHS.

OCHOBHBIC TOHATHS. DKOTOKCUKOKHHETHKA. DKOTOKCHKOINHAMUKA. DKOTOKCHYHOCTD,
MEXaHU3Mbl SKOTOKCUYHOCTH. TOKCHYHOCTh XMMHUYECKHUX BEIICCTB JJISi PAa3IHYHBIX KUBBIX
OpraHu3MoB W pacteHuid. KoMIuiekcHas OII€HKa OIAaCHOCTH BEIECTBAa C HKOJOTHYECKUX
no3uiuii. Kiaccel omacHOCTH TOKCHYHBIX OTXOJIOB TPOM3BOJICTBA U MTOTPEOICHUS IO CTETICHU
BO3JICUCTBHUS Ha Cpelly OOWTaHHWS U 370pOBbE ueloBeka. KpuTepuu OTHECEHUS OTXOJI0OB K
KJIACCy OMAcCHOCTH [0 CTEIICHH HETATUBHOTO BO3ACHCTBHS Ha  OKPYXKAIOIIYIO  Cpemdy.
Dxosiorudyeckoe HopmupoBaHue. OCHOBHBIE TPUHIMIBI W TOHATHSA. METOIOIOTHYECKHE
noaxoxsl K pacuetry DJIK.

Paznen 4. XapakTepucTriKka OCHOBHBIX SKOTOKCUKAHTOB.

HaxoJeHre B IPUPO/Ie; UCTOYHUKH MOCTYTUICHUS B OKPYIKAIOIIYIO CpEAy; OCOOCHHOCTH
JIEHCTBHUsI Ha OpPraHW3M 4YeJOBEKa, JCHCTBHE Ha JIPYrue KUBHIC OPTaHW3MBI; TIOBEJCHHE B
OKpY’KaIoIIeH cpene; TOKCUKOMETPUUYECKHE TTapaMeTphl; HOPMATHUBBI KauecTBa OOBEKTOB
OKPYXaIOIIeH Cpeabl.

OO11ee KOJIMYECTBO pa3iesioB — 4.

4 O0beM y4eOHOi TUCITUIIMHBI

B 3aueTHbIX B akanem.
Bunb! yaeOHOI paboThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY 3.0 108
IUIAHY
KonTaktHas patora (KP): 1,33 48,2
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3ausrus (113) 0,44 16
CamocrositesibHas padora (CP) 1,67 59,8
Bujx koHTpoOJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM
B 3ayerHeix | B actpoHOM.
Bunbt yueOHO paboThI eIMHHIIAX qacax
OO0mas TpyA0eMKOCTb JUCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 3,0 81
KonraktHas pa6ora (KP): 1,33 36,15
Jlexnuu (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,44 12
CamocrosiTesibHasi pa6ora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI

«IIpoMpbIIIIeHHASI IKOJIOTHS OCHOBHBIX XMMHYeCKUX NpousBoacTe» (b1.B.15)

1 Ieab IUCHUNIMHBI - TPHOOPETCHUE 00YUYAIOMIMMHUCS 3HAHUN W KOMIIETEHITUH, MPO-
q)eCCI/IOHaJII:HBIX yMeHI/Iﬁ 1 HAaBBIKOB B O6HaCTI/I opraHu3anvi MaJIOOTXOAHBIX MPOMBIIIIIICHHBIX
MIPOU3BOJICTB HA OCHOBE METOJIOB 00€3BpEKUBAHUS TBEPJBIX, KUJIKUX M ra3000pa3HbIX 3arpss-
HAOIMX BCIICCTB.



2 B pe3yabrare u3ydeHusl TUCHUILIMHBbI 00y4alouuiics Mo mporpamMme 0akaJjiaB-
puAaTa J10JIKeH:

Obnadams cnenyromumu npodeccnoHanbHbiME (1K) komneTenusamu:

- CIIOCOOHOCTHIO YUACTBOBATH B COBEPIICHCTBOBAHUHY TEXHOJIOTUIECKHX MPOIIECCOB C TI0-
3ULIUHA DHEPro - U pecypcocOepexeHrsl, MUHUMU3AlUA BO3JACHCTBUS Ha OKPYXKAIOUIYI0 Cpeay
(IIK-2);

- TOTOBHOCTBIO 0OOCHOBBIBATh KOHKPETHBIE TEXHUUECKHE PEIICHUS MTPHU pa3paboTKe TeX-
HOJIOTUYECKUX IMPOIIECCOB; BBIOMPATh TEXHUUYECKUE CPEJICTBA M TEXHOJOTHH, HAIIPABJICHHBIC Ha
MHUHHMH3AIUI0 aHTPOITOTEHHOT'O BO3ICHCTBHS Ha oKpyxarotryto cpeny (ITK-5).

3namo:

- OCHOBBI XMMHYECKHX U CMEXHBIX C HUMU TEXHOJIOTHI MPOU3BOACTB C MO3ULUI UX
BO3JECHCTBUS HA OKPYKAIOLIYIO CPENY;

— OCHOBHBIE METO]IbI 00€3BpEKUBAHUS BHIOPOCOB, COPOCOB M TBEP/BIX OTXOI0B

Ymemn:

- aHaATM3UPOBATh JIaHHBIE IO MCTOYHHMKAM BBIOPOCOB (COPOCOB) 3arpsi3HAIOMIMX
BEIIECTB; BBIIEIATh MPHOPUTETHBIE 3arpsA3HSIONIME BEIIECTBA M HCTOYHUKU HX BBIOPOCOB
(cOpocon);

- IPOBOJIUTH OLIEHKY 3HEpro- U pecypcocOeperarwomux MeporpHusTHid B
COOTBETCTBUM C HOPMaMH TPEAEIbHO JOMYCTHMBIX BBIOPOCOB (COPOCOB) 3arps3HSIOIIMX
BEIIIECTB C YUETOM 3KOHOMHUYECKOH 11e1eCO00pa3HOCTH UX IPHUMEHEHHUSI.

Braoems:

- HABBIKAMU CPABHUTEIHHOTO aHAIM3A MPU COCTABICHUH MPUHIIMITUATBHBIX CXEM
110 OYUCTKE BHIOPOCOB (COPOCOB) MPOMBIIIJIEHHBIX MPOU3BOJICTB C 1EBI0 MUHUMHU3AIMHA UX
BO3/ICHCTBUS Ha OKPYKAIOIIYIO CPEY.

3 Kparkoe cofepxaHue IUCHUILINHBI

OcCHOBHBIE XHUMHUYECKHE TEXHOJIOTMH W MX BO3JICHCTBHE HA OKPYXKAIOUIYIO cpeay (B
MIPOMU3BOJICTBE CEPHOMU, a30THON M (POCPOPHON KUCITOT, MUHEPATbHBIX YAOOPEHUH, IIET0UCH,
aMMHaKa, CTPOUTENIbHBIX MaTEePHAIIOB, IEJITIOI03HO-OYMaXHOW MPOMBIIIEHHOCTH U HedTe-
razoz00bI14e).

[IpuHIMIBEI OpraHU3anuy nepepadoTKH, 00E3BPEKUBAHUS M YTHIIM3AIUHA OTXOJIOB OC-
HOBHBIX MPOU3BO/ICTB B XUMUUECKON, HEPTEXUMUUECKOU, CTPOUTENBHOM U Jp. OTpaCIIsX.

MeToIbl OYMCTKU MPOMBIIUICHHBIX Ta30B OT TBEPABIX YACTHI[ U a3p030JieH, OKCHIOB
Cepbl U a30Ta, XJIop- U (TopcoaepKaluX razoB, OPraHUUYECKUX 3arpsA3HSIIOUINX BEIIECTB U
OKCHIa yriiepoja. XuMHYecKue, (PU3MKO-XUMUYECKHEe W OMOXMMHYECKHE METOIbI OYUCTKH
cTouHbIX BoJ. Cucrema cOopa, mepepaloTKu U 00e3BpeKUBAHUS TBEPIBIX MPOMBIILIEHHBIX
OTXOJIOB.

4 O0beM yueOHOH TUCUMTLTHHBI

B 3aueTHEBIX B akamem.
Bunpl yue6HO# paboTh eIMHHIIAX qacax
OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 40 144
IJIAHY
KontaktHasi pa6ora (KP): 1,33 48,4
Jlexrum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,44 16
Camocrositesbnas pa6ora (CP) 1,67 60
Buja xoHTpoOJISi: 3aUeT/3K3aMeH 1,0 IK3aMeEH
(35,6)




B 3aueTHBIX B actponom.

Bunbt yueOHO paboThI eIMHHIIAX yacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 40 108
IUIAHY
KoutaktHasi pa6ora (KP): 1,33 36,3
Jlexmum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,44 12
CamocrositenbHas padora (CP) 1,67 45

Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 JK3aMeH
(26,7)

AHHOTanus pado4eil nporpaMMsbl y4eOHOMH TUCHUIINHBI
«TexHuka 3amMTHI OKpYy:Katoeii cpean» (b1.B.16)

1 Heap qucuunauHbl - GOPMUPOBAHUE KOMIUJIEKCA CUCTEMATU3UPOBAHHBIX 3HAHUN O
METOJaX M MpHeMax 3alllUThl OKpY)KaIoIIeH cpeabl OT 3arps3HEHHs] MPOU3BOJCTBEHHBIMU
BBIOpOCaMu, COpOCaMU U OTXOJIaMHU.

2 B pe3yabTaTe H3yuyeHHsl JUCHUIJIMHBLI 00ydyaluuiicsi Mo nmporpamMmme dakaJjiaB-
puAaTa 10JIKeH:

Obnadams cnenyromumu npodeccnoHanbHbIMU KomneTeHusamu (I11K):

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPILICHCTBOBAHMH TEXHOJIOTHYECKUX MTPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepereHsl, MUHUMH3AI[UHN BO3ACUCTBUS Ha OKPYXKAIOIIYIO CpEay
(IIK-2);

- TOTOBHOCTHIO 00OCHOBBIBATh KOHKPETHbIE TEXHUYECKUE PEIICHUS IPU pa3paboTKe
TEXHOJOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUYECKHUE CPEJCTBA M TEXHOJIOTHH, HANPaBICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOT0 BO3CHCTBHUS Ha okpyskaromnyio cpeny (ITK-5);

- TOTOBHOCTBIO M3y4YaTh HAyYHO-TEXHUYECKYI0 HH(OpPMAINIO, aHAIW3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaTuke ucciaeaoBannii (ITK-13).

3namo:

- OCHOBHbIE TE€XHOJOTMYECKHE METOJbl U MPUEMbl MUHUMU3ALUU MOCTYIJICHUS B
00BeKTHl Ouocdepsl Hambosiee KPYMHOTOHHAXXHBIX PAa3sHOBUIHOCTEH IMPOU3BOICTBEHHBIX
OTXOJIOB, X 00€3BPEKUBAHUS U TIEPEPaOOTKH;

- (U3UKO-XUMHYECKOE CYILIECTBO, anmnapaTrypHoe odopmiIeHHE u
COTIOCTaBUTENIbHYIO 3 (HEKTUBHOCTh pPeaT3yeMbIX IPUPOAOOXPAHHBIX TEXHOJIOTHH;

Ymemn:

- KBATH(UITUPOBAHHO OOOCHOBATh BBHIOOP COOTBETCTBYIOIIEH TMPHUPOIOOXPAHHON
TEXHOJIOTHH MPUMEHUTEIHHO K PEIICHUI0 KOHKPETHON 3a71aun 00e3BpeUBaHUS (IIepepadOTKH)
OTXOJI0B, COPOCOB U BHIOPOCOB B YCIOBHSX JIEHCTBYIONMIETO (MMPOSKTUPYEMOTO) MPEATTPHUITHS;

Braoemy:

- HaBbIKAMHM aHalIM3a HAyYHO-TEXHHYECKON HHdopmanuu B 00JacCTH TEXHOJOTUHU
o0palleHus C aHTPONOT'eHHBIMU MOCTYIIJICHUSIMHU B OHocgepy.

3 Kparkoe coaep:kaHue 1MCUHNIMHbI

Beenenne. CoBpeMeHHOE COCTOSIHME Ouocdepbl Kak CIEACTBUE TOCTYIUICHUS
TEXHOTCHHBIX 3arps3HSIONIMX BemlecTB. HoMmeHkiaTypa OCHOBHBIX TPHUEMOB U CPENCTB
MPEIOTBPAIICHHS, COKPAIIICHUS, 00€3BPEIKUBAHUS (OUHCTKH ) U TePepadOTKH OTXO/I0B, COPOCOB U
BBIOPOCOB.

TexHONOTHST OYMCTKM OTXOASIUX Ta30B. OCHOBHBIC 3arps3HSIONIME BENIECTBA
OTXOAAIIUX I'a30B, MaCH_ITa6I>I " MOCJICACTBHUA IMOCTYIUICHHUA OTXOAAINNX I'a30B B aTMOC(bepy.
HaunGoinee r¢pexTrBHBIC TEXHOIOTUH MPEAOTBPAIEHUS BHIOPOCOB MBI U TOKCUYHBIX Ta30B, UX
000opy10BaHUE, MPUHLIUIIBI M YCIIOBHS peau3aliiy, oka3aTreian 3(p(EeKTUBHOCTH SKCIUTyaTalllH.

TexHOJOTHsI OYMCTKH CTOYHBIX BOJA. Kitaccudukamnus u XxapakTepruCcTUKa BOJHBIX pecyp-



COB, IIPOOJIEMBI MX 3arps3HEHUs, MoKa3zaTeau 3PPEeKTUBHOCTH UCIOIb30BAHUSA, BOIIPOCHI BOJIO-
MOJArOTOBKU. TEXHOJIOTMH MPEJOTBPALCHUS M COKpAIIEHHUS 3arps3HEHUs MPOU3BOACTBEHHBIX
CTOYHBIX BOJI AHTPONOIEHHBIMU IPHUMECSIMH COIJIACHO MX KJacCH(MKALMM Ha B3BEIICHHBIE
(KpyIHO- ¥ MEJIKOAMCIIEPCHBIEC) U pAaCTBOPEHHBIE (HEOPraHWYECKHUE, OpraHUYECKHe U Ta3bl), arl-
napatypHoe opopMIIEHHE COOTBETCTBYIONTUX IPOIIECCOB, CYIIECTBO M 3P (HEKTUBHOCTh UX pea-
au3amy. Bompockl pecypco- U sHeprocOepekeHusi B 00JIACTH OUYMCTKU CTOYHBIX BOJ (peKyrie-
paTUBHBIE METO/Ibl OYMCTKH U MCIIOJIb30BAaHHE B HUX MPOMBIIIJIEHHBIX OTXO/0B).

TexHomorus nepepadoTKU TBEPAbIX 0TX010B. CBeIeHHsI 0 HOMEHKJIaType, 00bemMax oopa-
30BaHMsI U MTOCIIEICTBUAX Pa3MELLCHHs Ha 3eMHOM MOBEPXHOCTH TBEPJBIX OTX0A0B. TexHonoruu
U3MEJIbYCHHS, arJIoOMepalyi U 00OoTaleH s, KaKk 0OIIie MpoLecchl 0O0palieHus ¢ TBEpIbIMU OT-
XOJIaMHU, UX OCHOBHOE 000pyioBaHKe. TexHOI0ruu o0palieHus ¢ Haubosee KpyTHOTOHHAKHBIMU
OTXOJAMU C TPHUMEPAMU COOTBETCTBYIOIIUX MATEPUAIBHBIX PACUETOB M OLEHKOW TEXHUKO-
SKOHOMUYECKON 3P (PEKTUBHOCTH.

3akmoyenne. HampaBieHus: U epCreKTUBBI pa3BUTHS IPUPOAOOXPAHHBIX TEXHOJIOTHIA B
chepe oOpareHus: ¢ OTX0AaMH.

4 O0béM yueOHOM TUCUUIIIMHBI
B 3aueTHEBIX B akamem.
Bunpl yue6HO paboThI eIMHHIIAX qacax
OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 50 180
IJIAHY
KonraktHas pa6ora (KP): 1,78 64,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositensHas padora (CP) 2,22 80
Buja xkoHTpoOJIsi: 3aUeT/3K3aMeH 1,0 IK3aMeEH
(35,6)
B 3auyeTHBIX B actponom.
Bunbt yueOHO paboThI eIMHHIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHHUILIHUHBI 10 Y4eOHOMY 50 135
IUIAHY
KontaktHasi pa6ora (KP): 1,78 48,3
Jlexmum (JIek) 0,89 24
[Tpaktuueckue 3anastus (I13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIHMHBI
«IKOHOMHKA W NMPOTHO3MPOBaHNe NPOMBILLIEHHOT0 Npupoaonoabs3osanus» (b1.B.17)

1 eau AMCHUNIMHBI - TIOATOTOBKA CIEIIMATMCTOB-3KOJIOI0B, 00JIaJat0IINX HaBbIKaMU
CBOGOI[HOFO BJIaAICHUA MCTOAAMU U MOAXOAAMH K MNPHHATHUIO pemeHHf/'I, OMMUPAOIIUXCA Ha
pe3ynbTarthl  TIyOOKOro  3KOJOT0-3KOHOMHYECKOTO  aHaliM3a JKOJOTUYECKUX  Mpodiem,
BO3HHKAIOIMIUX B cepe GyHKIMOHUPOBAHUS MPOMBIIIIEHHOTO TIPOU3BO/ICTBA.

2 B pe3yabraTre wu3ydYeHHs JAUCHUIUIMHBI O00y4amIIMiici 1O mNporpamMme
0akajaBpuaTa J0JI/KEH:

Obnadams cnepyrommmu odmenpodeccuonanbHbiMu (OIIK) u mpodeccrnonanbHbIMU
(TTK) koMIieTeHITUSIMU:

- CIOCOOHOCTHIO UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH, TIPOBOIUTD



00paboTKy MH(GOPMAITUH C UCITOJIH30BAHUEM MPUKIIATHBIX TIPOTPaMM M 0a3 JaHHBIX JIJIs pacdyeTa
TEXHOJIOTUYECKUX MapaMeTPOB 000PyA0BaHUS U MOHUTOpHHTA pUpoaHbIX cpen ([TK-3);

- CIOCOOHOCTBIO UCIIOIB30BATh 3JIEMEHTHI 3KOJIOT0-9)KOHOMUYECKOTO aHaIN3a B CO3JaHUHI
3HEpro- u pecypcocoeperaromux Texuonoruii (I1K-8);

- CIIOCOOHOCTBIO NPUMEHSATh COBPEMEHHBIE METOJbI HCCIEIOBAHUS TEXHOJIOTMYECKUX
IPOLECCOB U MPUPOJAHBIX CpEN, MCIOIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14).

3namo:

— TMpaBOBbIE, METOJIUWYECKHE, HOPMATHBHO-METOJUYECKHE JIOKYMEHTBI, Kacarolhecs
peanu3aiyy SKOHOMHYECKUX MEXaHU3MOB OXPaHbI OKPYKAIOIIEH TPUPOTHON CPEJIbI;

— METOJAbl OLIEHKH YyIepOa OT 3arpsi3HEHUs OKpYy’Karolled cpenbl MPOMBIIUICHHBIMU
IPEIPUATHIMHY;

— METO/bl UCUMCIICHHSI SKOJIOTMUECKHX TUIaTeX el 3a 3arpsi3HeHUE OKPY Kalolel Cpebl;

— CYUIECTBYIOIIUE CePTHPUIIMPOBAHHBIC POTPAMMHBIC TPOAYKTH U MHGOPMAITMOHHBIE
CUCTEMBI, IPUMEHSIEMBIE B CUCTEMAX yNPaBIEHUS CPEIO3aIUTHON e TEIbHOCTHIO;

— METOAbl TPOBEACHMSI TEXHUKO-DKOHOMHUYECKHX pacyeToB, OLEHKH HKOJIOTo-
9KOHOMHYECKOHN 3()PEeKTUBHOCTH KAaUTAIBHBIX BIOXKEHHUHN B CTPOUTEIHCTBO MPOU3BOICTBEHHO-
XO3SUCTBEHHBIX OOBEKTOB, Pa3pabOTKU W BHEIPECHHS HOBOW TEXHUKH,  OCYIICCTBICHHUS
CPEI03aIIUTHBIX MEPOIPHUITHIA;

— METOJIbI 9KOJIOT0-3KOHOMHUYECKOT'0 aHaJIN3a, IPOrHO3UPOBAHMS U yIIpaBlIeHUs B chepe
MPOMBIIIIEHHOT'O TPUPOIOTIOIB30BAHUSI.

Ymems:

- MPUMEHATH MOJY4YCHHbIC 3HAHHS, YMEHHS U HaBBIKM B OOJACTH HKOJIOTMYECKOM
OKOHOMHUKH ISl KBATH(DHIIMPOBAHHOTO BBIMOTHEHUS HAyYHO-HCCIEI0BATENbCKOM, TPOSKTHOM,
MPOU3BOACTBEHHO-TEXHOJOTHYECKOM,  HAKCHEPTHOM W  OpPraHU3alMOHHO-YIPaBIECHYECKOMN
npodecCHOHATBLHOMN 1eATEIEHOCTH.

Braoemy:

- MPAKTUYECKHUMH HaBBIKAMU TPUMEHEHUS JCUCTBYIOMINX HOPMATHBHO-METOIUYECKUX
JOKYMEHTOB, CIIELUAIN3UPOBAHHBIX MPOrPaMMHBIX NPOAYKTOB M TOJYYEHHBIX B Ipoliecce
oOyueHHs] 3HaHMW [UIS TPOBEACHUS HATYpPaJbHOW M CTOMMOCTHOW OIIGHKH BO3JIEHCTBHA
OPOMBIIUICHHBIX ~ OPENNpHUATHH HAa  OKPYXKAIOUIYI0  Cpely; ONpEIeNeHUs  pPa3MepoB
KOMIICHCAIIMOHHBIX TUTaTeXel 3a 3arps3HeHue armochephl, BOJHBIX OOBEKTOB M IOYB;
MOATOTOBKU IKOJIOT0-3KOHOMHUYECKOT0 000CHOBaHUS 3((HEKTUBHOCTH pa3pabOTKH M BHEAPEHUS
OJTHOIIEJIEBBIX U MHOTOIIETIEBBIX CPEO3AMIUTHBIX MEPOTPUITUH.

3. KpaTkoe coaep:kanue qUCHUTIIUHBI

HaponHoe X03sMCTBO Kak LEIOCTHAs 3KOJIOrO-3KOHOMHUYeckas cucreMa llonstue
IPOMBIIIIEHHOTO  MPUPOJOIONb30BaHUS.  XapaKTep B3aMMOJICHCTBHSI TPOMBIIIICHHBIX
00BEKTOB C OKPY)KAIOLICH MPUPOAHON CpeAoi M €ro 3KOJOro-3PKOHOMHUYECKHE MOCIEICTBHSL.
Ponb u 3HaueHHWe SKOHOMMKHU IPHUPOJONOIL30BAaHUS B PEIICHHUU 3a/ad Pa3BUTHUS OTpaciel
HAapOJHOI'O XO35MCTBA U OXPaHbI OKPYKAIOLIEH IPUPOIHOM CPEIbI.

HopMaTuBHO-TIpaBOBBIE ~ aKThl,  PETYJUPYIOLIUE  TNPUMEHEHHE  HAKOHOMHYECKUX
MEXaHHU3MOB MPUPOAOIOIB30BAHUS. JIEMEHThl SKOHOMHYECKOTO MEXaHW3Ma PalOHaIBHOTO
PUPOIONOIL30BaHUsA. MecTo HOPMUPOBAHMSI YPOBHS 3arpsi3HEHHUS OKpY’Kalolled cpeabl B
3a7a4e peanu3aldd 3KOHOMHYECKOIO0 MEXaHHM3Ma OXpaHbl OKpyskawomed cpeabl. Cucrema
IIaTexeil 3a 3arps3HeHHe OKpY’Kalollled cpellbl KaK MHCTPYMEHT oOecredeHrs HOPMAaTUBHOIO
KadyecTBa OKpYyXKaroled cpenbl. Poib 3KOIOT0-5KOHOMHYECKOTO aHanmu3a B 3(deKTuBHOM
peanu3aiii S3KOHOMHUYECKOT0 MEXaHU3Ma MPUPOOIOIb30BAHHUS.

Hcnonb3oBanne WHMOPMAIIMOHHBIX TEXHOJOTHA U CEPTHPUIIMPOBAHHBIX POTPAMMHBIX
MPOIYKTOB JJIsl OLIEHKU BO3/IEHCTBHUS Ha OKPY>KAIOIIYIO CPEeTy BHIOPOCOB 3arps3HAIONINX BEIIECTB
B arMmocdepy uU CcOpOCOB B BOJHBIC OOBEKTHl.  YCTAHOBIIEHHE HOPMATHBOB MpPEICIBHO
JOTIYyCTUMBIX BBIOPOCOB B aTMochepy U HOPMATHBOB COpPOCOB B BOJHBICE OOBEKTHI IIO



pe3ynbTataM OLIEHKH BO3JIEHCTBUS. BpIOOp Cpemo3aliUuTHBIX MEpONpUSITUNA, 00eCTIeurnBaIOIINX
HOPMAaTHUBHOE KaueCTBO OKPY>KAIOILEN CPEIB.

DKOJIOT0-3KOHOMHUYECKUN ymiepd Kak CpeACTBO aHaIW3a pa3MepoOB AHTPOIOI€HHOTO
BO3JECHCTBUS HA OKPYKAIOUIYIO CPEAY U yueTa IKOHOMUYECKUX MOCIEICTBUIA ATOTO BO3IEUCTBUS
NPy aHAIW3€  HAPOJIHOXO3SHUCTBEHHOW A()(PEKTUBHOCTH CPEAO3AIMUTHBIX MEPONPUATUA U
MHBECTUIMOHHBIX MpOEKTOB. CyYIIECTBYIOIIUE METOAbl OLIEHKH 3KOJIOTO-3KOHOMHYECKOIO
yiep6a. OCHOBBI 1101X0/1a K YKPYITHEHHOM OLIeHKE y1iepOa OT 3arps3HeHHs aTMoc(ephl, BOIHBIX
00BEKTOB M pa3MelieHusi oTxoJ0B. [lopsok ompeneneHus: pa3MepoB yuiepda oT 3arpsi3HEHHS
3eMellb XUMUYECKHMU BELIECTBAMU.

Meroapl MCUUCICHUS IUIATEKEW 3a 3arps3HEHHME OKPYXKAlOLIEH Cpelbl U HEraTuBHOE
BO3JICHCTBUE HA OKPYKAIOLIYIO Cpeay IMpU Pa3sMEIICHHH OTXOAOB. AHaJIN3 SKOHOMUYECKHX
MEXaHU3MOB CTHUMYJIMPOBAHUSI CHIKEHMS 3arpsi3HEHUsI OKpYXKalolled cpeibl MpU B3UMaHUU
9KOJIOTHYECKUX IiaTexxe. OCHOBHbIE (AKTOphI, BIMSIONIME Ha BEJIWYMHY IUIaThl. Bunsl
IUIaTe)KEH, MCTOYHUKHM (OPMHPOBAHUS, HANPABICHUS HCIOJIb30BaHUs. Pacuer miarexeil 3a
BBIOPOCHI 3arpsi3HSIONIMX BEHIECTB B aTMocdepy, cOpoc B BOJHBIE OOBEKTHI, HETAaTHUBHOE
BO3/ICUCTBUE HA OKPY)KAIOLIYIO Cpeay MpH pa3MemeHHn oTxonoB. [IpuHuunsl hopMupoBaHus
CTAaBOK IUIATEXKEW 3a 3arpsa3HEHHE OKpykawmeh cpenbl. [IpuMenenne wuHOpMaAIMOHHO-
BBIYHMCIIUTENbHBIX CUCTEM JIJISl pacyeTa SKOJOTUYECKUX IIIATeKENH U aHaliM3a BKJIAJI0OB Pa3IMUHbIX
3JIEMEHTOB MPOU3BOJCTBEHHO-X03IMCTBEHHOI CHUCTEMBI B UX (POPMUPOBAHUE.

AHaIN3 3K0JIOT0-3KOHOMHUYECKOH 3(P(PEeKTUBHOCTH OCYIIECTBICHUS HPUPOIOOXPAHHBIX
MEpONpUATHA, pa3pabOTKW W BHEIPEHHUS HOBOM TEXHUKH, OCYIIECTBICHUS KamUTaJIbHBIX
BioxxeHuid. ConepkaHue 3K0JIOTr0-3KOHOMHUYECKOTO 00OCHOBAHUSI WHBECTHIIMOHHBIX MPOEKTOB,
UX KOMMepueckas, OrokeTHas M SKOHOMHUYecKass >(Q¢exkTuBHOCTh. HemuckoHTHpyemble U
JTMCKOHTHPYEMBbIE TIOKa3aTeNIN 3KOJIOT0-3KOHOMUYECKOH A (PEKTUBHOCTH, METOJIbI UX pacyeTa u
oOnactb mpuMeHeHus. [loHATHE COMOCTaBUMOCTH pPa3jMYHbIX BapUaHTOB OJHOLEIEBBIX U
MHOTOIICNIEBBIX ~ MPUPOAOOXPAHHBIX  Meponpuatuid. Metoasl aHamm3a d(hdeKkTHBHOCTH
OJIHOIIEJIEBBIX pecypcocOeperaromx U Cpeo3aluTHRIX MeponpusaTuil. Crenuduka noaxona K
aHaM3y  9KOJIOr0-5KOHOMHYECKOH  3(p(EeKTHBHOCTH MHOTOLENEBBIX  CpelO3aIIUTHBIX
MeponpusaThii. BrnusiHue paznuumii B 00beMax NMpPOM3BOACTBA MPOIAYKIMH HAa METOIbI OILCHKU
HKOJIOTO-3KOHOMHMUYECKHUX MOKa3aTeNel pa3IuyHbIX BAPUAHTOB TEXHUUYECKUX pEHICHUN. AHaIu3
9KOJIOT0-9KOHOMUYECKON  A((PEKTUBHOCTH TEXHUYECKUX pEIICHUN, HamnpaBiICHHBIX Ha
yIIyqIlIeHUE KauecTBa MPOYKITUH. AHAIIN3 IKOJIOTO-9KOHOMUYECKOH (P PEKTUBHOCTH pa3TUIHBIX
BAPUAHTOB MHOIOLIEJIEBBIX  IPHUPOJOOXPAHHBIX MEPOINPUATHM, CBSI3AHHBIX C KOMILIEKCHOU
nepepaboTKOM ChIPhs, CO3TaHUEM MAIOOTXOIHBIX TEXHOJIOTUN, YTUIN3AIUeH 0TX00B. BinusHue
pa3nuuii acCOPTMMEHTAa NPOAYKIMM M €€ KadecTBa Ha CONOCTaBHUMOCTh 3KOJOTro-
HPKOHOMUYECKHUX IOKa3aTesei.

4 O0béM yueOHOH THCUHMTINHBI

B 3aueTHEBIX B akamem.
Bunpl yue6HO# paboTh eIMHHIIAX qacax
OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 50 180
IJIAHY
Kontakthasi pa6ora (KP): 1,78 64,4
Jlexnuu (JIek) 0,44 16
[Tpaktrueckue 3anstus (113) 0,89 32
Jlaboparopusbie 3anstus (J1ad) 0,45 16
CamocrositesibHas padora (CP) 2,22 80
Buja koHTpoOJISi: 3aUeT/IK3aMeH 1,0 IK3aMeH
(35,6)




B 3aueTHBIX B actponom.

Bunbt yueOHO paboThI €IMHULIAX Jacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 50 135
IUIAHY
KoutaktHasi pa6ora (KP): 1,78 48,3
Jlexmum (JIek) 0,44 12
[Tpaktrueckue 3anstus (113) 0,89 24
Jlaboparopusbie 3austus (J1ad) 0,45 12
CamocrositenbHas padora (CP) 2,22 60

Buja xoHuTpoJisi: 3a4eT/aIK3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«OcHOBBI MUKPOOHOJI0rMM U OuoTexHosorum» (b1.B.18)

1 Heab AUCHMILIMHBI - U3YYCHHE OMOJIOTHYECKUX CBONCTB MUKPOOPTAHU3MOB, OTIpe/Ie-
JSIOIIHUX UX POJIb B ABOJIFOIIMN aTMOC(EPHI, ydacTHe B OMOT€OXMMHYECKUX IUKIaX MPEBPAIICHHS
B IIPUPOJIE YTIIepoia, a30Ta, cephl, pocdopa, xKene3a; CaMOOUHIIAIOIIEH CTOCOOHOCTH IKOCUCTEM,
3aKOHOMEPHOCTEHN MCITOIH30BaHUSI MUKPOOPTaHU3MOB; OMOTEXHOJOTUUECKHUX CIIOCOO0B OUMCTKH
3arpsI3HEHHBIX MPUPOTHBIX U TEXHOTCHHBIX CHCTEM.

2 B pe3yabrare u3yYeHHsl JAUCHMIUIMHBI O00y4YamIIMiicd 1O mNporpamMme
0akajaBpuaTa J0JIKeH

Obnadams ClenyOMUMHA KOMIIECTCHITUSIMU

- CITIOCOOHOCTHIO MCIIOIH30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI [ TIOHUMAaHUS
OKpYy>Karomiero Mupa u sieierui npuposi (OI1K-3);

- CIIOCOOHOCTBIO YUAaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTUIECKUX MPOIIECCOB
C TIO3UIIMH SHEPTO- U PECYpPCOCOEPEIKCHUS, MUHUMHU3AINK BO3ICHCTBUSI HA OKPYKAIOIIYIO CPEIY
(TIK-2).

3nams:

- ouoxumuyeckue u Quzuonoeuteckue ceolucmea MuKpoopeanuzmos (OaxTepuii
[IMaHoOaKTepui, apxebaKkTepuil, BUPYCOB, OJTHOKJIIETOYHBIX BOJAOPOCIIEH, TPOCTEHUIIINX, TPUOOB);

- TeHETHYECKHUE OCOOEHHOCTH MUKPOOPTaHU3MOB, POJIb TIa3MUJI B ABOIIOIIMOHHBIX
mporeccax, 3aKOHOMEPHOCTH  MOAM(UKAITMOHHOM W  TEHETHUYECKOW  W3MEHYHMBOCTH
MUKPOOPTaHU3MOB;

- MPOIIECCHl aJlanTallii, BIUSHAE TUIIOB €CTECTBEHHOTO 0TOOpa Ha M3MEHUYHUBOCTH
MOMYJISIIAH, XapaKTep BIUSHUS YKOJIOTHUECKUX M TEXHOTCHHBIX (DAKTOPOB HA MUKPOOPTAHU3MEI;

- OCHOBBI TTEPUOANYECKOTO M HEMPEPHIBHOTO KYJbTUBUPOBAHMS, 3aKOHOMEPHOCTH
OMOTEXHOJIOTHYECKHUX CIIOCOO0B OUMCTKHU 3arpsI3HEHHBIX MPUPOTHBIX U TEXHOTCHHBIX CUCTEM.

Ymems:

- OTpeAensiaTh MOP(OJIOTUI0O MHKPOOPTAaHW3MOB W OTHOIICHHE HX K pPa3HBIM
rpyImnaM, MUKPOOHYIO0 00CEMEHEHHOCTh OOBEKTOB OKPY KAIOIICH CPEIbl U TEXHOTEHHBIX CPE;

- BBIJICTISITh MUKPOOPTaHU3MBI C OMPEAeNEHHBIMEA (DPU3HOTIOTHYECKIM CBOMCTBAMH
METOJIOM HAKOMHUTEIbHBIX KYJIbTYp, BBIACIATH UYUCTHIC KYJIBTYPHI, ONPEACIATh AKTUBHOCTH
OMOLIMIOB U YYBCTBUTEIHHOCTH MUKPOOPTaHU3MOB K aHTHOUOTHKAM;

- TOTOBHTh THTATEIbHBIE CpPEIbl M KYJbTHBHPOBATH MHUKPOOPTAHHU3MBI B
CTaIlIOHAPHBIX YCIOBHUSX;

- ompenensit  3OPEKTUBHOCTh  WCIOJIB30BAHMS  MHUKPOOPTaHU3MOB IS
Onopemenualuu 3arps3HEHHBIX TOYB U OYHUCTKU BOJIBI.

Braoems:

- OCHOBaMH MHKPOOMOJIOTUYECKONW TEXHUKH, METOAAMH MHUKPOCKOIHU B CBETIIOM
moJie, METOJaMH TOATOTOBKH TIPEmapaTroB Il MHUKPOCKOIHMH, TIOJATOTOBKOW TMOCYABbl H
MUTATENBHBIX CPeJ] ISl KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB, METOJAMH ITOCEBOB U MIEPECEBOB



Ha JKUJKHUE U TBEPbIC MUTATEIIbHbBIE CPEIbI.

3 Kpartkoe coaep:kanue IMCUUIIUHBI:

Beenenue B npeamer. OOBEKTHI U METOJbI MUKPOOMOJIOTUH, MHUP MHUKPOOPTaHU3MOB,
oO01ye npu3Haky U pazHooOpasue. Ponb B mpupoie ¥ MpakTUYECKON AEATEIIbHOCTH.

buonorus  mpoTucTOB  (MHKpPOBOJOPOCTH, TpuOBbI, mpocTeiime,  OakTepuw,
IMaHOOAKTEepHH, apXeOAaKTepUH, BUPYCHI) : OCOOCHHOCTH CTPOEHHS KIIETOK IMPOKApuoT H
9YKapuoOT, MPUHIUIBI KiIacCU(PUKALNKA, OCOOCHHOCTHM NUTAHHUS M OTHOLIEHHUS K YCIOBUSAM
OKpy>Katomiei cpenpl. Poibp B mpupoje, 3Hau€HHE M HCIOJIb30BaHUE B OMOTEXHOJIOTHYECKUX
nporeccax.

Poctr ® KynpTUBHpOBaHHME  MHUKPOOPraHU3MOB. XHUMHUYECKHHM COCTaB  KIIETOK
MUKpPOOPTraHU3MOB. THUIBI MUTAHUS MHKPOOPTaHU3MOB, MOCTYIJIEHUE MUTATEIbHBIX BEIECTB B
KIETKy. BUABI M COCTaB MHUTATENbHBIX Cpel A KyJIbTHBHUPOBAHUS. MeETOAbl OMpeseNieHus
aKTUBHOCTH pOCTa MHKpoopraHuzMoB. CrnocoObl KyJbTUBHUPOBAHHUSA: IEPUOIUYECKOE,
HETpepbIBHOE, UMMOOMIIN3ALUS KIETOK.

Metabonu3m MuKpoopranu3MoB. OOMEH BeEIIeCTB, KaK COBOKYIMHOCTb pPEaKIIUi
aHabonmm3ma u karabonmusma. TuIbl OMOJIOTMYECKOTO OKHUCICHHS (a’3poOHOE M aHa’poOHOe
JIbIXaHUE, OpoXXeHHeE). AspobHoe OKHCJICHUE OpraHUYECKUX cyOcTpaToB,
LEJUTIOJIO30COICPKAIIMX ~ MPUPOTHBIX  OMONOJIMMEPOB,  YIJIEBOJIOB, OCNKOB,  JIMIHJIOB,
yrieBogopoaoB, C-1 coenunenuii. [loaHoe okuceHNe, HEMOIHOE OKUCIICHHE, TpaHChOopMaIIus.
Oxucnenue HEOpraHMYecKHX CyOcTpaToB. AHa’poOHas TpaHchopMals OpraHHYECKuX
cybctpaToB (OpoxeHus, aHadpoOHOe nbixa- HUe).OCOOEHHOCTH OaKTepuaaIbHOTO (POTOCHHTE3A.
Pouib B mpupo/ie 1 MpakTHYECKOE 3HAUCHHE ITUX MPOLIECCOB B OMOTEXHOIOTUU U IPOMBIIIIJICHHOM
9KOJIOTHH.

'eHeTnueckue  acmeKTbl ~ MHKPOOPTaHMU3MOB.  ['€HOM  DYKapHOTHYECKHX U
MPOKAPUOTUYECKUX OPraHu3MOB. Poib mi1a3mMu B 3BOJIIOIMOHHBIX MPOIIECCaX, 3aKOHOMEPHOCTH
MOJIU(PHUKAIIMOHHON U TEHETHYECKOW M3MEHYMBOCTH MUKPOOPTaHU3MOB, MIPOIIECCOB aanTaIiH,
BJIMSIHUSL THUIIOB €CTECTBEHHOr0 OTOOpa Ha HM3MEHYMBOCTH MOMYJISIUMN, XapakTep BIUSHUS
IKOJIOTHYECKUX U TEXHOTEHHBIX ()aKTOPOB Ha MUKPOOPTaHU3MBI. [[pHHIIUIIEI METOOB CENEKIIUU
MUKpPOOPTraHU3MOB. OJKOJOTHS MHKPOOpPraHu3MoB. PacmpocTpaHeHne MUKpPOOPTaHM3MOB B
NPUPOJHBIX M TEXHOTCHHBIX cpellaX. YdacTue MUKPOOPTaHU3MOB B OMOTEOXUMHUECKUX ITHKIIAX
MIPEBpAICHHI B IPUPOJIC YIIIepoia, a30Ta, cephl, pocdopa, xeneza. DopMbl B3aUMOOTHOIIICHUN
MHUKPOOPTaHU3MOB.

Pounb MUKPOOPTaHU3MOB B mporeccax CaMOOOYUIIICHHUS MPUPOIHBIX
cpen.3aKOHOMEPHOCTH OMOTEXHOJIOTHYECKUX CIMOCOOOB OYMCTKHU 3arpsi3HEHHBIX MPUPOAHBIX H
TEXHOTEHHBIX CHCTEM ( TTOYBBI U BOJIBI).

4 O0bem yueOHOH TUCHUIINHBI
B 3aueTHEBIX B akamem.
Byl yue6HO# paboTh eIMHHIIAX qacax
OO0uas Tpy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 50 180
IJIAHY
KonraktHas pa6ora (KP): 2,22 80,4
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3ausrus (I113) 0,44 16
JlabopatopHsbie 3ausTus (J1ab) 0,89 32
CamocrositesibHas padora (CP) 1,78 64
Buja koHTpoOJISi: 3aUeT/IK3aMeH 1,0 IK3aMeH
(35,6)




B 3aueTHBIX B actponom.

Bunbt yueOHO paboThI €IMHULIAX Jacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 50 135
IUIAHY
KonTtakTHas padora (KP): 2,22 60,3
Jlexmum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,44 12
Jlaboparopusbie 3austus (J1ad) 0,89 24
CamocrositenbHas padora (CP) 1,78 48

Buja xoHTpoJIsi: 3a4eT/aIK3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanusa padoyeil NPOrpaMMspl JUCHHILIMHBI
«Ixkogornyecknit MoHuTOpuHr» (b1.B.19)

1 Heab IMCHUNJIMHBI - MOJTYYCHHE CTYJSHTAMH 3HAHUU B O0JIACTH 3KOJOTHYECKOTO
MOHMTOPHHIA KaK CIelMaIbHOW NH()OPMAIIMOHHONW CHUCTEMBI - CUCTEMBI HaOIIOACHUS U aHATTN3a
COCTOSTHUS IIPUPOTHON CPEIBI, B TIEPBYIO OYEPE/Ih 3arps3HEHHA U 9P PEKTOB, BEI3LIBAEMBIX UMH B
ouocdepe.

2 B pe3yabTaTte u3yuyeHHs TUCIHUIIMHBI 00ydamoluiics mo mporpamme G6akajiaB-
pHAaTa 10JI2KeH:

Obnadams cnenyromumu npodeccuonanbabiMu KomneTermusivu (I1K):

- CHOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTHH,
IPOBOIUTH 00pabOTKy MH(OPMALUMU C HCIOJIb30BAHUEM MPHUKIAIHBIX IporpaMMm U 0a3
JaHHBIX JJI pacyeTa TEXHOJOTHYECKHX MapaMeTpoB OO0OpYIOBaHHS M MOHUTOpPHHTIA
npupoaubix cpen (IMK-3);

- CNHOCOOHOCTBIO MPUMEHSATD COBpEMEHHbBIE METO/IBI UCCIIEIOBaHUS
TEXHOJOTHYECKHX MPOIIECCOB M MPHUPOIHBIX CPel, UCIOIB30BaTh KOMITBIOTEPHEIE CPE/ICTBA
B Hay4YHO-HCCIen0BaTeIbekoi padote (ITK-14).

3Hamu:

— TpeOOBaHUSI JCHCTBYIOMIETO 3aKOHOJATENBCTBA B YACTH JKOJIOTUYECKOTO
MOHHUTOPHHTA;

- OCHOBHBIE€ HCTOYHUKHM TMOCTYIUICHHUS 3arpsi3HSIONIMX BEIIECTB B OOBEKTHI
OKPYXKaroIle Cpeabl;

— OPUHIMIBI  TPOSKTHPOBAHHMS ~ NPOrpaMM M METOAOB  JKOJIOTUYECKOTO
MOHHTOPHHTA.

Ymemu:

- UCIOJIb30BaTh TEXHUUECKHE CPEJICTBA IKOJIOTUUECKOT0 MOHUTOPUHTA, TOKA3aTEeNN
OIICHKHU COCTOSIHHSI OKPY’KAIOIIEH CpeJIbl, IPOBOJUTH HEOOXOAMMBIE PACYETHI C UCTIOIB30BAHUEM
COBPEMEHHBIX TEXHUYECKUX CPE/ICTB;

- BBIMOJHATh MaTeMaTHYeCKOe IUIAHUPOBAHUE SKCIIEpUMEHTa U 00paboTKy ero
PE3YNBTATOB C LETBI0 ONMTUMHU3AIMH TPOTPAMM KOJIOTHYECKOTO MOHUTOPHHTA.

Braoems:

- HaBbIKAMU MPOEKTUPOBAHUS CXEM HKOJIOTMYECKOT0 MOHUTOPUHT A,

- aHamu3oM (aKTUYECKOro MaTepuaja TMpU OpraHu3alud  IKOJIOTUYECKOTO
MOHHTOPHHTA, AaHAJTM30M COCTOSIHUS 00BEKTOB HAOIIOICHUSI.

3 Kpartkoe conep:xanue 1MCUUNJIMHDI:

Knaccudukanuss BUJOB U HaMpaBICHUN AEATEIHLHOCTH cucTeM MoHuTopuHTa. CoBpe-
MEHHBIE MIPEJICTABICHHUSI O MOHUTOPUHTOBBIX CUCTEMaX - MHPOPMAIIMOHHBIX CUCTEMAaX, BBIIOJI-
HSIOIME 3a7a9y HAOMIOCHMS, OIEHKA U MPOTHO3UPOBAHUSI COCTOSHUS MPUPOIHBIX cpen (Tac-
CUBHBIA MOHUTOPUHT).



OcHoBHBIE 33]Ja4l U OCHOBHbIE IPUHIIUIIBI OpTaHu3auuu ['ocy1apcTBEHHON CUCTEMBI Ha-
omonenuii (I'CH), I'mobGanbHO#l cuctembl MOHUTOpHUHTa OKpyxaromeit cpeasl CMOC/GEMS.
KoHTakTHBIC ¥ JUCTAHIITMOHHBIC METOJBI HAOIIOAECHUHN (J1a3epHBIN, adPOKOCMUYECKHI MOHUTO-
PHHT).

MeTtoap! mpo600TOOpa, MPOOOMOATOTOBKH, aHaIN3a U 00paOOTKHU TaHHBIX B 3aBUCUMOCTH
0T paccMaTrpuBaeMoro macmrada. I'eorpadusi HCTOYHMKOB M PAacCIOIOKEHHE MOCTOB HaOIro-
IICHUH.

[Ipo60ooT6Op M TPOOOMOATOTOBKA - BAXKHEHIINN aCIEKT aHATTUTHYECKOW XUMHUHU TIPHPOI-
HBIX CpeJl, OTIMYAIOLIUXCS BapuabelbHOCTbIO, MHOTOKOMIIOHEHTHOCTBIO, allpuOpHOIN Hempen-
CKa3yeMOCThIO BEILECTBEHHOTO COCTaBa, a TaKXKE YPE3BBIYAWHO MaJbIMU OIpeeIsIeMbIMU
KoHIeHTpanusamu. Crnenuduka mpodoordopa mpu B3ITHH MPOO Ta30B, BOJBI, OMOTHUECKHX
351eMeHTOB. ONTUMH3AIMS CXEMbl aHATTN3A.

MeTtoapl U cpefcTBa aHAIM3a 00BEKTOB OKPY KAIOIICH cpeibl. MeTo1bl OM0aKKyMYJISIITIH,
OMOMHIMKAIIMM M OHOTECTUPOBAHMS. OJIEKTPOXUMHUECKHME METOJbl aHanuza. Onrudeckue
MeTO/Ibl aHanu3a. ['a30kuaKocTHAst XpoMaTorpaduu ¢ CENeKTUBHBIMU IETEKTOPaMu, TPUMEHEHHE
XpOMAaTO-MacC-CHEKTPOMETPHH HHU3KOTO pa3pelieHusl ¢ KBaApyHOIbHBIMH Macc- AETEKTOPaMH.
CepuiiHbple ra3oaHaJI3aTOPbl, OCHOBAHHBIE HA KOHIYKTOMETPUYECKHX, KOJIOPUMETPUUYECKUX,
MOTCHIIMOMETPUIECKUX MeTonax aHanu3a. [IpubGopbl W METOABl JMCTAHIIMOHHBIX JIa3ePHBIX
M3MEPEHU.

4 O0béM yueOHOI TN CHUNIMHBI
B 3aueTHbIX B akanem.
Bunb! yueOHOi paboThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY 40 144
IUIAHY
KonrtaktHas patdora (KP): 1,33 48,4
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3ausrus (113) 0,44 16
CamocrositesibHas padora (CP) 1,67 60
Buja koHTpoOJISi: 3a4eT/IK3aMeH 1,0 IK3aMeH
(35,6)

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eAMHUIIAX yacax
Oo01mast Tpy10eMKOCTb TUCHUILIUHBI 10 Y4eOHOMY 40 108
IUIAHY
KontaktHasi pa6ora (KP): 1,33 36,3
Jlexmum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,44 12
CamocrositensHas padora (CP) 1,67 45
Bupa xoHTpoJsi: 3a4eT/3K3aMeH 1,0 JK3aMeH
(26,7)
AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
«Xumus okpy:xkawmeii cpensn» (b1.B.20)
1 Heab AucHUMIMHBI - OpMUPOBAHUE KOMILJIEKCA CUCTEMAaTU3UPOBAaHHBIX 3HAHHIMA

O XHUMHUYCCKHUX DOJICMCHTAX H HUX COCAUHCHUX,

a TaKXC 3aKOHOMCPHOCTAX, KOTOPBIM

MOIYMHSIOTCS pa3InYHble XUMUYECKUE PEaKIIMU MEX 1y BEIIeCTBAMU B OKPY KaloUlei cpese.

2 B pe3yabTaTre H3yYeHUs] AUCHMIIHHBI

0akaJjlaBpHUaTa J10JI7KeH:

o0yyaromuiica 1m0 mnporpamme




Obnadams cnenytomumMu nipodeccuoHaibHbIMUA KoMmeTeHIusMuU (I1K):

- CIOCOOHOCTH Y4acTBOBAaTh B COBEPIIEHCTBOBAHUH TEXHOJIOTUYECKHUX IPOLIECCOB C IMO3HU-
AN SHEPTO- B peCcypcocOEpekeHNs, MUHUMHU3AIMK BO3CHCTBUS Ha oKpykarotryto cpeny (ITK-
2);

- TOTOBHOCTb OOOCHOBBIBATH KOHKPETHBIE TEXHHUUECKUE PEIIEHHUs TP pa3paboTKe TEXHO-
JIOTHYECKUX TPOLIECCOB; BBIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJOTMH, HAIIPABICHHBIE Ha
MHUHHMH3ALHI0 aHTPOITOTEHHOT'O BO3ICHCTBHS Ha OKpy»xkaroiyto cpeny (ITK-5);

- TOTOBHOCThH M3Yy4aThb HAyYHO-TEXHHYECKYIO0 MH(POPMALMIO, aHATU3HUPOBATH OTECYECTBEH-
HBII ¥ 3apyOEKHBIH OMBIT MO0 TeMaTuke uccaempoBanmii (ITK-13).

3uams:

- OCHOBHBIE TIPUPOJIHBIE MEXAHU3MBI, OMpPENENSAIONINe YCTONYUBOCTH Ouochepsl,
CTPYKTYpYy Ouocdepsl, cnenuduueckue OCOOCHHOCTH CTPOSHHS M XHUMHUYECKOTO COCTaBa
aTMocdepsl, ruapocdepbl U TUTOCHEPDI; XUPATbHYIO YHCTOTY KUBOTO BEIIECTBA; HEPA3PHIBHYIO
CBSI3b YEJIOBEKA, KaK MPEJCTABUTEN KMBOTO BEILECTBA, C MAaTepHUaIbHO-3HEPreTHYECKUMHU
npoueccamu O6uochepsl; OCHOBHBIE MPUPOIHBIE MEXAaHU3MBI, ONpPEACNSAIONUE YCTOWYMBOCTD
ounochepsr;

- CTPOCHHE, TEeMIIepaTypHBIM MPOQuUIb, Ta30BBIA COCTaB, (OPMUPOBAHUE HOHOCHEPHI
3emuH, mporecchl 00pa3oBaHUs W TMOENM 030HA, XMMHUYECKHE IMPEBPAIICHUS U OCOOCHHOCTH
IIPOLIECCOB TIEPEHOCA COSTUHEHHM Cephbl U a30Ta, OPraHUYECKUX COSAMHEHUM U AUCTIEPCHOHHBIX
CHUCTEM B Tporocdepe;

- CTpoeHHue Tuapocepsl, aHOMaIbHbIE CBONCTBA BOJIbI, TJIABHbIE KOMIIOHEHTHI U OCHOBHBIE
cnocoObl Kiaccu(UKAMU TPUPOAHBIX BOJ, OMOTEHHBIE M MHUKPOIJIEMEHTHI, OPraHMYECcKOe
BEIIECTBO IPUPOAHBIX BO/I, INTABHbIE KOMIIOHEHTHI U COJIEBOM COCTaB BOJI OKeaHa, 3akoH /{utmapa,
yCIIOBUSI 00pa30BaHMs aKBATBHBIX 3aJIeXKEH TUApaTa METaHa,

- cTpoeHue JUTOocGepbl, MPOIEeCcChl BHIBETPUBAHUS W MOYBOOOPA3OBAHMS, SJIEMEHTHBIN
cocTaB, (pU3MUECKME M XUMHUYECKHE CBOHCTBA II0YB, OpPraHMYECKHE BEIIECTBA B IIOYBE,
MOTJIOTUTENIBHYIO CHOCOOHOCTh TIOYB, KATUOHHBIM OOMEH B MOYBE, TpaHCHOPMALIUIO COEAMHEHUN
azota u ¢ochopa B MOYBEHHOM CJIO€, OCOOEHHOCTH 00pa30BaHUs TUApaTa METaHa B IIyOOKUX
CIOsX TUTOChEpHI,

- TPUPOAY TEXHOTCHHOW MHIpALMU 3arps3HSIOMIMX BEIIECTB B OKpYXaoLeH cpene u
MCTOYHUKYU MOCTYIUICHUS CYTIEPIKOTOKCUKAHTOB B OpraHU3M YeJIOBEKa.

Ymemo:

- HCTIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS ISl OOBSICHEHUS: XUPATBHON YHCTOTHI OMOChepHI,
TEMIIEPATypPHbIX HMHBEPCHUA M  yYCTOMYMBOCTH  aTMOC(epbl, OCOOEHHOCTEH MpOTeKaHHS
(GOTOXMMHUECKHUX PEaKIMil B BO3JyXe TOpOJIOB W IMOMEIICHUH, I'PaHUl] YyCTOWYMBOCTU BOJIBI,
CTpaTH(UKAIMKA TPUPOIHBIX BOJOEMOB, OJUTOTPO(HBIE U IBTPOQHBIE COCTOSHUS BOJOEMOB,
9KOJIOTMYECKON 0€30MacHOCTH aKBaJIbHBIX 3alie)Kel Tujpara MeTaHa, IPOIECCOB BhIBETPUBAHUS
TOPHBIX TOPOJI ¥ TMOYBOOOPA30BaHUS, MOTIOTUTEIILHON W MOHOOOMEHHON CIOCOOHOCTH IOYB,
MPUYHH 3aKUCIICHUS TTOYB, TpaHCPOPMAIMKM COSTUHEHUN a30Ta U (hochopa B TOUBEHHOM CIIOE,
YCJIOBUI HAKOIUIEHUS TMApaTa METaHA B KOHTUHEHTAIBHON 30HE BEYHOW MEP3JIOTHI, IPOLIECCOB
TpanchopMaIuy U MyTeH MUTPAIIMU 3arps3HSIONTNX BEIIeCTB B Onocdepe.

Braoemy:

- COBPEMEHHBIMHU TNPEACTABICHUSIMHU O BO3HUKHOBEHUHU BceleHHON M JKM3HU Ha IIaHEeTe
3emJs, paualliOHHOM OalaHC IUIAHETHI, BIMSHUYM MAPHUKOBBIX Ta30B M a3pP0O30JIei Ha KIMMAT
3emiu, 00 0COOCHHOCTSIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCOB B OJUTOTPOPHBIX U
3BTPO(HBIX BOJOEMaX, OKeaHe, YepHOM Mope, 00pa30BaHHUS aKBaJIbHBIX 3aJieKEH Truapara
MeTaHa, 0 CTPOEHUU JINTOC(EPHI U HIIEMEHTHOM COCTAaBE 3€MHOI KOPBI U TIOYBBI, BIArOEMKOCTH U
BO3AYXOEMKOCTH TOYBBI, KIACCU(PHUKAIIMH [OYB MO0 MEXaHUYECKOMY COCTaBYy, KMCIOTHOCTH H
HIEJIOYHOCTH TOYB, MeToAaXx OOpbObI C 3aKHUCICHHEM I0YB, MPUYMHAX MPU3HAHUS THIIPATOB
METaHa  HOKOJIOTMYECKH  3HAUYUMBIM  BEIIECTBOM  IPUIOBEPXHOCTHOW  JUTOCHEPHI,
OMOreoXMMHYECKHX  Oapbepax Ha MyTSIX  MUTPAlMU  3arpsi3HSIONIMX — BEIIECTB U
CYIIEPIKOTOKCUKAHTOB B OKPY>KaloLIeH cpene.



3 Kpatkoe cogep:kanue TUCHUNIUHBI

Bseoenue. CoBpeMEHHBIE NIPEJICTABICHNSI O BOSHUKHOBEHUU BCelneHHON M JKU3HM Ha
mnanere 3emisi. CUMMETpUsS M aCUMMETpHsSl  OKpyxaromiero mupa. [loHstue xupanbHOU
YUCTOTHI OHOC]EpHI.

Qusuko-xumuueckue npoyeccwl 8 ammocgepe. CoctaB arMochepsl, CoAepKaHUE MUKPO U
makpo mnpumeceid. DopmupoBanue uonochepsl 3emin. O30H B armocdepe. IIpoueccs
obOpazoBanus u rudenu o3oHa. [loHaTne "HyneBoro mukia" 030HA, MPUYUHBI €r0 HAPYIICHUS.
[IpyunHbl ¥ TOCHENCTBUA BO3HUKHOBEHUS O30HOBOW "nbIpbl" Hax AHTapkTuaoi. Ilpornos
COCTOSIHMSI 030HOBOTO ¢i0s. IlyTh yMeHbIIEHUSI aHTPONOTE€HHOTO BIIMSIHUS HA O30HOBBIN CIIOU
IUIaHeThl. MeXIIyHapoJHOE COTPYIHHUYECTBO B 00JACTH M3YyYCHHMS U OXpPaHbl O30HHOTO CIIOSI.
XuMuyeckue npespaileHus B Tponochepe. Kunernueckrue napaMeTpbl MPOIECCOB OKUCICHUS
npumeceir. OOpa3oBaHHsl CBOOOJHBIX DPAJUKAIOB, MX pOJb B Ipoleccax TpaHChopMaIiu
npumecedt B Tponiocdepe. [lyTu mocTymieHus U CToKka COeIUHEHH cephbl M a3oTa. [Ipomeccs
CYXOT'0 M1 MOKPOT'O OCakJIeHHs mprumeceil. OCOOEHHOCTH MPOIECCOB MEPEHOCa COSTUHEHUN Cephl
U azota B Tpomnocdepe. Oprannyeckue coequHeHus: B atMocdepe. VICTOUHUKYM MOCTYIUICHUS U
CTOKa OpraHMYecKux coequHeHui. IIpoueccsl TpaHchopMmanuu OpraHMYECKHX COCIUHEHUN B
tponiocepe. JlucnepcHbie cuctembl B atMocepe. TeMmrepaTypHble HHBEPCHH U YCTOMYHUBOCTD
atMocdepel. OCOOCHHOCTH HpPOTEKaHHUA  (POTOXMMHUYECKHX pEakIMii B BO3IyXe TOPOJOB.
OO6pa3oBaHue 030Ha, MEPOKCUALIETUIIHUTPATA U €r0 TOMOJIOroB. CXO/ICTBO U paziuiue MPUYMH
oOpazoBanusi cmora B Jlonmone u Jloc-Anmxenece. OcoOEHHOCTH cOCTaBa BO3AyXa B
nomenieHus1X. Pamuannonusiii 6amanc mianetsl. [lapaukoBeii  3ddekr. [lapHUKOBBIE Ta3bI.
[IpyuuHbl ¥ BO3MOXKHBIE  TOCJEICTBHS YBEJIMYEHUS] KOHIEHTPAIMM MapHUKOBBIX Tra30B B
atMocdepe. AnpOeno 3emmun. Bnusaue asposoneit Ha knumar. [lonarwe “spaepHas HOYB,
“anepHas 3uMa’”. [Ipobiema coxpaHeHUs KIMMaTa U €€ MEXTyHapOAHbIE aCIIEKTHI.

Qusuko-xumuueckue npoyeccvl 8 2uopocgepe. I'MIPOTOTUUECKUI LUK U CTPOCHHE
ruzpocdepsl. AHOMaNbHBIE CBOMCTBA BOZABI. OCHOBHBIE BHbI MPUPOIHBIX BOJ U CIOCOOBI UX
kjaccuukanuu. OopMupoBaHUE COCTaBa MPUPOJIHBIX BOA. [JlaBHbIE aHMOHBI U KATHOHBL
Opranuyeckue BelllecTBa B IPUPOIHBIX Bojax. PactBopumocts ra3zos. Kpurepuu ycroitunBoctu
MUHEpanoB. JKecTKOCTh M IIETOYHOCTh NPUPOJAHBIX BOJ. 3aKUCIEHUE BOJOEMOB. ODBOJIIOLUSA
XHUMHYECKOTo cocTtaBa okeana. ConeBoii 6ananc okeaHa. [ 1aBHbIe KOMIIOHEHTHI U COJIEBOM COCTaB
BOJl okeaHa. 3akoH Jlutmapa. CoJleHOCTh U 3aKOHOMEPHOCTH €€ pachpeieiieHus B OKeaHax.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIM ~ MOTEHIMaN NpUpoaHbix BoA. llonstue pe. ['panuisi
yCTOMYMBOCTH BOAbL. BnusuHue pH ©  pacTBOPEHHOro KHUCIOpPOJAa HAa OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIN MOTEHIIMAN W 3HayeHue pe. Juarpammsel pe - pH st MoAenbHBIX U
OpUPOIHBIX cucTeM. Penokc-OydepHocTs mpupoaubix Boja. CTpaTuduKanmus TPUPOIHBIX
BooeMoB. OnurorpodHsie U 3BTPOPHBIE COCTOSIHHS BOJ0eMOB. OCOOEHHOCTH OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX MPOLECCOB B OJUTOTPOGHBIX M 3BTPO(HBIX BOJOEMax, okeaHe, YepHoMm
Mope. KuHeTMKa OCHOBHBIX OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB B MPUPOIHBIX
BojloeMax. Pemokc-mporeccsl ¢ ydacTHeM MEepeKHCH  BOJOpPOAAa M CBOOOJIHBIX PpaIHKaJIOB.
HcTounuku o0pazoBaHMs MEPEKUCH BOJOPOa U CBOOOJHBIX paJuKaioB B BojgoeMax. [Iporecch
KOMIUIEKCOOOpa3oBaHusi B NPUPOJIHBIX Bojaax. KommekcooOpa3oBareian MNPUPOAHOTO U
AHTPOIIOTEHHOTO TPOUCXOXACHU. ['napar MeTaHa B MOpSIX.

Qusuko-xumuueckue npoyeccol 8 1umocgepe. CoBpeMEHHOE MPEICTABIEHNUE O CTPOCHUU
auTocdepsl U 3JIEMEHTHOM COCTaBE 3€MHOW KOphL. ['OpHBIE MOPOABI M MOPOJ000pazyromme
MuHepanbl. [lpomecchl BbIBeTpMBaHHMS M T0YBOOOpazoBaHus. [louBooOpasyromiue ¢(akTOpHI.
CoBpeMeHHOE Tpe/ACTaBICHUE O MOYBE, TEPMHUHBI U ompeneneHus. llouBeHHBIH Mpopuib,
MOYBEHHBIM TOPU3OHT. PU3MYECKHE CBOWCTBA MOYB. TBepaas 4acThb MOYBBL. MeXaHUYECKHe
BJIEMEHTHl TOYBBL. Braro€éMkocTh M BO3AYXOEMKOCTh MouBbl. Kiaccudukanus moys 1o
MEXaHMYECKOMY COCTaBy. XMMHUYECKHUI COCTaB U CBOMCTBA MOYB. DJIEMEHTHBIA COCTAB MOYBHI.
Opranunyeckue BeniecTa B mouse. [ 'ymyc. @pakinoHHbIi cocTaB rymyca. ['ymMmuHOBBIE U (yIIbBO-
kucnoTel. ['ymun. OpraHoMuHepajgbHble COEIMHEHHUs MouBbl. llornoTuTenbHas CrocOOHOCTH
nouB. [louBeHHbI mormomaronmii kommieke. MonHblii oOMeH B mouyBe. OOMEHHBIE KaTHOHBI



nouB. EMKOCTE KaTHOHHOTO OOMeHa. 3acojieHUE MOYB, IPUYUHBI U METO Il 60pbObI. KucinotHocTh
U IIEeJI0YHOCTh MOYB. AKTYyallbHasl U MOTEHI[MAIbHAs KUCIOTHOCTh MOYB. [IpUyuHbI 3aKUCIEHUS
nmo4B U Mepbl 60prObI. CoenuHeHnss a3ora U ¢ochopa B MOYBEHHOM cioe. TpaHchopmarus
coenHeHuH a3ota U ¢ochopa B MOUBEHHOM cioe. ['uapar MmeraHa Ha KOHTUHEHTAX.

QusuKko-xumuyecKue npoyeccvbl Ha NYMAX MUepayuu 8peoHbIX eeuecms 8 2eocepax.
[lonatue o mpoleccax MHUTpalMUd D3JIEMEHTOB, HMX KOHUEHTPUPOBAHUS W PACCESIHHS B
OKpykawtie cpene. buoreoxummueckue Oapwepbl. [loHsATHE 0 KpyrooOopoTax BEIIECTB B
npupone. Buasl kpyroobopotoB. I'moGanbHbie KpyrooOopoTsl azora u (ocdopa B mpHPOJE.
OcHOBHBIE OTJIMYHSI KPyrooOOpoTOB azoTa u (ochopa. BiusHre aHTPOIOTreHHOM ACATEIHHOCTH
Ha KpyroobopoTsl azota u (ocdopa. OCHOBHBIE IKOJOTHUECKUE MPOOJIEMBI, CBSI3aHHBIE C
HCIIOJIb30BaHUEM a30THBIX U (OCcHOpHBIX yAOOPEHUH B CENbCKOM XO034icTBE. PainoHyKIuIbl B
OKpyXkarolieit cpene. EcrecTBeHHbIE UCTOYHUKH paguanuu. VICTOYHUMKM paauanuu, CO3J1aHHbIE
yenoBekoM. Ocob0 omacHbIe aHTPOIIOT€HHbBIE Opranndeckue coeinHenus. HedTe u mpoaykTel ee
nepepadoTKu. XJI0pcoaeprkallre opranndeckue coernuenus. [Ipoueccs! TpanchopmManuu u myTH
MUTpanuu 0co00 OMacHBIX OpPraHMYECKHX COeqUHEHHM B Ouocdepe. Tsokenple METaIbl U UX
COeZIMHEHUsI B OKpy»Katomei cpene. Ilytu mocrymnenus B 6uocdepy. Ilpoueccsl xummuueckon
TpanchopMaIul COSAMHEHUN TSDKEIBIX METAUIOB B OKpyXkaromied cpeae. McTouHukm
NOCTYIUIEHHUS CYyIIEPIKOTOKCUKAHTOB B OpraHU3M Y€JI0BEKa.

3axnouenue. Ananu3 Haubosee CI0KHBIX, TPEOYIOIIMX JajdbHEHIIero u3yuyeHus npoodiem
XUMUH OKPY’KAIOLIEH CpEbl.

4 O0beM yueOHOH THCHMIIINHBI

B 3aueTHbIX B akanem.
Bunb! yueOHOi pabOThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY 3.0 108
IUIAHY
KonrtaktHas patdora (KP): 1,33 48,2
Jlexmum (JIek) 0,44 16
[TpakTuueckue 3aastus (I13) 0,89 32
CamocrositesibHas padora (CP) 1,67 59,8
Bujx koHTpOJIsI: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM

Bunast yueOHoI paboThI

B 3aueTHBIX

B actponom.

eAMHUIIAX yacax
Oo01mast Tpy10eMKOCTb TUCHUILIUHBI 10 Y4eOHOMY 3.0 81
IUIAHY
KontaktHasi pa6ora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositensHas padora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT/IK3aMeH 3a4er ¢
OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIHMHBI
«JJeKTHBHBbIE THCHHILITMHBI 0 pu3nyeckoii KyabType u cnopty» (b1.B.21)

1 Heap IUCHMIUIMHBI COCTOUT B ()OPMHUPOBAHUU (PU3NYIECKONW KYJIBTYpHl JTUYHOCTH H
CMOCOOHOCTH HANPaBJICHHOTO UCIIOIB30BAHUS PA3HOOOPA3HBIX CPENICTB (PU3HUECKON KYIBTYPHI U
CIopTa, Typu3Ma JJIsl COXPAaHEHHS M YKPEIUICHHs 370pOBbs, MCHUXO(U3NIECKON MOATOTOBKH U
CaMONOJTOTOBKHU K Oyay1eit npoecCHOHaIbHOM A TEIbHOCTH, MTOJTyYeHHH HaBbIKA B OJTHOM U3
BBIOpaHHBIX BHJIOB CIIOpTA.



2 B pe3yabrare H3y4YeHHMs JAUCUMIUIMHBLI O00Oy4Yamouuiics M0 MporpaMmme
0akajaBpHaTa JOJIKEH:

Obnadams cnenyromumu o0mekyabTypHbiME (OK) KoMneTeHITusAMMU:

—  CIOCOOHOCTB K caMOOpraHu3aluy u camoobpasosanuio (OK-7);

—  CIIOCOOHOCTh UCIMOJB30BaTh METOABl U CPelICcTBA (U3UYECKOM KYyIbTYpBI JUIS

obecrieueH s TIOTHOIIEHHO! COMaIbHOMN 1 podeccronanbHoi aesteapHoctu (OK-8).

3namu:

— HAYYHO-TIPAKTUIECKUE OCHOBBI (PU3MUECKOM KYIBTYPHI U CIIOPTA;

— BIUSTHUE O3JJOPOBUTEIBHBIX CHUCTEM (DU3UYECKOTO BOCIUTAHUS HA YKPEIJICHHE
3I0pOBBS, TPOPUITAKTUKY MPO(eCcCHOHATBHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

— CroCOObI  KOHTPOJISI M OICHKH (DU3HMYECKOTO pa3BUTHA U (PU3HUECKOU
MOATOTOBJIIEHHOCTH;

— mpaBWJia W CIOCOOBI IUIAHUPOBAHUS WHIUBUAYATbHBIX 3aHATHN Pa3IMYHON
1I€JIEBOM HAIIPaBJICHHOCTH;

— crioptuBHble Tpaguuuu MXTU-PXTY um. J[.1. Menneneena.

Ymemu:

- BBIMOJIHATH MHAUBUIyaJIbHO MOJOOPaHHbBIE KOMIUIEKCHI 0 (PU3UYECKON KyJIbType
U pa3Iu4HbIM BHIAM CIIOPTA;

— OCYIIECTBIISITh CAMOKOHTPOIIb 32 COCTOSTHHEM CBOEr0 OpraHu3Ma U COOJIOIaTh
IIpaBHJia TUTUEHBI U TEXHUKU O€30MacHOCTH;

- - OCYIIECTBIISATH TBOPUECKOE COTPYAHUUECTBO B KOJUIEKTUBHBIX (hOpMax 3aHITHIA
¢u3nUecKoil KyJabTypoil U CIOpTOM;

— BBITIOJTHSATH MPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.

— Braoemy:

— CPEICTBAMHU U METOJIaMH YKPEIUICHHsI HHIMBUYyaTbHOTO 30POBbs, PU3NIECKOTO
CaMOCOBEPILICHCTBOBAHUS;

— JTOJKHBIM ~ ypOBHEM  (PU3WYECKOW TMOATOTOBICHHOCTH, HEOOXOIUMBIM IS
KayeCTBEHHOI'0 YCBOCHHUSI MPOPECCUOHANBHBIX YMEHUI 1 HaBBIKOB B Ipoliecce 00yueHus B By3e,
Ui O0ECTeYeHHUsl TOJHOIICHHOW COLMAIbHOW M TPO(pECCHOHATBHON NEATETbHOCTH MOCTe
OKOHYaHUS y4eOHOr 0 3aBe/ICHUS;

- TEXHUYECKUMHU U TAKTUYECKMMH HaBBIKaMHU B OJTHOM M3 BUJOB CIIOPTA;

- UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTUUYECKOMN JesITeIbHOCTH
Y TTIOBCETHEBHOM JKU3HH.

3 Kpartkoe cogep:xanue JTUCUMILIHHBI

Pazngen 1. OcHOBBI MOCTPOEHUSI 0310POBUTEIBLHOIl TpeHUPOBKH. TeopeTHuecko-
MeTOAUYECKHE OCHOBbI PU3M4YECKOH KYJbTYPbI U CIIOPTA.

1. O310poBUTENIbHAS HAIIPABICHHOCTD — KaK BYKHEWIITNI MPUHIUII CHCTEMBI (PH3UYECKOTO
BocnuTaHust. OCHOBBI TOCTPOEHUS 03/I0POBUTEIBHON TPEHUPOBKH.

2. OU3KYIbTYPHO-030POBUTEIBHBIE METOJUKU U CUCTEMBI.

3. OneHka COCTOSIHUS 3/0pOBbS M (U3NYECKOW MOATOTOBIEHHOCTH 3aHMMAIOIINUXCS

¢u3nUecKoil KyJabTypoil U CIOPTOM.

Pa3nen 2. /IBurarejibHble BO3MOKHOCTH 4eJIOBEKa — BOCNUTAHHE (QU3MYECKUX
kauecTB. BOCK I'TO.
1. [TosBnenue u BHeApeHue komiuiekca ['TO
2. Bocnuranue ¢usnyeckux kayecTB oOydaromuxcs (OTAEIbHbIE Ka4eCTBEHHBIC CTOPOHBI
JIBUTATEIIBHBIX BO3MOYKHOCTEH YEIIOBEKA).

Pa3zgen 3. Meroauka opraHu3auuM U NPOBeJdeHUs] CIIOPTHBHBIX COPEBHOBAHUI U
(u3KyILTYPHO-MACCOBBIX MEPONIPUSTHIA.
1. XapakTepuCcTUKa CIIOPTUBHBIX COPEBHOBAHUHN M (PU3KYIBTYPHO-MACCOBBIX MEPOIIPHUITUH.



2. ®enepanpubiii 3akoH 0T 04.12.2007 Ne 329-03 «O ¢usndeckoil KyJabType W CIOPTE B
Poccuiickoit ®@enepaunn». OpraHu3zanus CHOPTUBHBIX MEpONpPHUATHI. IHBEHT-MEHEI)KMEHT B

criopre.

3. OcHoBHble TOHATHs 3TUKU crnopta. Fair Play. Ilpodunaktuka HapymieHwi
CIIOPTUBHOM 3TUKH (O0phba ¢ qommHTOM B criopte). BAJIA.

OO11ee KOJIMYECTBO pa3iesioB — 3.
Kaxnaplii pa3aen nporpaMMbl UIMEET B CBOEH CTPYKTYpPE MPAKTUUECKUE 3aHSITHSI.

[TpakTryeckuii pazaen mporpaMMbl peaan3yercsi Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
y4eOHBIX rpymnmax 1o oomiei Gu3nIecKoi MoAroTOBKE HIIM 110 BEIOPAaHHOMY BHUY CIIOPTA.

4. O0beM y4eOHOI TN CIUNITHHBI

B CemecTphbl
Bun yueGHoM paboTh aKazieMm. I 1 Il v \Y \4
Jacax
OO0masi Tpy10€eMKOCTh M CUUILTHHBI IO 328
Y4eOHOMY IJIAHY
KonrtaktHas patdora (KP): 328 32 66 66 66 66 32
[MpakTuueckue 3austus (I13) 328 32 66 66 66 66 32
Bua uToroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH yer | yer 4yeT YeT | Yer | Yer
B acr CemecTtpbl
Bux yue6Hoit paboTht L T m | v | v | Vi
qJacax
OO0uiasi TPy10€eMKOCTb IMCHUILIHHBI MO 246
Y4eOHOMY IIaHY
Konrakthasi pa6ora (KP): 246 25 49 49 49 49 25
[Tpaktrueckue 3ansatus (113) 246 25 49 49 49 49 25
Bupa utoroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH YyeT | 4Yer qer 4yeT | 4Yer | uer

3 IucunniuHbl BAPUATUBHOM YaCcTH (IMCUMILIMHBI 10 BBIOOPY)
AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
«PU3NKO-XUMHUYECKHEe OCHOBBI IPOLIECCOB € HCMOJIb30BAHNEM NMPHPOAHBIX PEeCypPCOB»
(51.B.Z1B.01.01)

1. Heab AMCUMIUIMHBI — O3HAKOMUTHh C TEPMOJMHAMUUYECKOW TEOpPUEH pacTBOPOB
JMEKTPOJIIUTOB U DJIEKTPOXUMHUUECKHX IIeTel (raJlbBAHMYECKUX AJIEMEHTOB), TIOHATH OCHOBHBIE
KMHETUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX MPOIECCOB, POJIb Karaausa s
XUMHUYECKON TEXHOJIOTUH.

2. B pe3yabTaTe H3y4eHHUsI AUCHHUILIMHBI 00y4YAIOIINIACS 110 MporpaMMe dakajaBppuara
JAOJIAKEH:

Obaaoams crnienyromumu obmenpodeccruonanbHbiMu KomneTenmusymu (OITK):

- CMOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI IS
OHUMAaHHMsI OKPY’KaoIIero Mupa u sieenuit npupos! (OI1K-3);

- CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTHYECKUI MPOIECC B COOTBETCTBUH C
pPErJIaMeHTOM M HMCIOJIb30BaTh TEXHMUUYECKUE CPEJCTBA JJII MU3MEPEHHS] OCHOBHBIX IMapaMETPOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- CIIOCOOHOCTBIO MPUMEHSATH COBpEMEHHbBIE METO/IbI UCCIIETOBaHUS
TEXHOJIOTMYECKHUX IPOLECCOB M MPUPOJIHBIX CPEll, UCIOIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCCIIe0BaTeNbekoi padote (ITK-14).

3namu:



- OTJIMYUTETbHBIE 0OCOOCHHOCTH B IMOBEACHUH PACTBOPOB AJIEKTPOJIMTOB, CBSI3aHHBIC
C IPOXOXKJICHUEM DJIEKTPUUYECKOTO TOKA;

- TEOPUIO TAIbBAHUYECKUX SIBJICHUH;

- TEOpPUH KUHETUKH, TYTH TEOPETHUYECKOr0 pacyeTa CKOPOCTEH XHUMHYECKUX
peakIuil ¥ OTPaHUYEHHS B IPUMEHUMOCTH PACUYETHBIX METOOB;

- OCHOBbI TeOpUH (OTOXUMHUECKUX U LEMHBIX peakud, OCOOEHHOCTH UX
CTAAUINHOTO NPOTEKAHUS U YCIOBUS OCYILIECTBIICHNUS,

- OCHOBHBIE€ Y€PThl TOMOT€HHOI'0 U I'€TEPOT€HHOI0 KaTajan3a, IPUUMHbBI YCKOPEHUS
XUMHYECKOTO MpoIiecca B IPUCYTCTBUM KaTaIu3aTopa.

Ymems:

- INPUMEHATh KOHAYKTOMETPUYECKHE M MOTEHIMOMETPUUYECKHE H3MEPEHHUs JIA
oTpeieNieHUs] TePMOJAMHAMUYCCKUX (DYHKIMI XUMHYECKUX PEaKIHid, KOHCTAHTHI JUCCOIHAIIHH,
IIPOU3BENIEHUS pacTBOpUMOCTH, pH pacTBOpoB u T.A.

- MIPUMEHATH TEOPETUUECKHE 3HAHUS U SKCIIEPUMEHTAIBHBIE METO/IBI HCCIIEIOBAHUS
GuU3MYECKON XWUMUU Ui PEIICHUS BOMPOCOB, BO3HHUKAIONIMX MPH HM3yYEHUU KHUHETUKU
XUMHYECKUX PEAKIUN;

- IIPOBOJIUTh AHAJIN3 U KPUTHUYECKU OLIEHUBATH MOJYyYECHHBIE SKCIEPUMEHTAIbHBIC
JTaHHBIE, 00001IaTh U JeNlaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Bnraoemy:

- KOMILJIEKCOM COBPEMEHHBIX AJIEKTPOXMMHUUYECKUX METOJOB HCCIEAOBaHUSA MJIA
ONpeeTeHUs] TEPMOIUHAMUYECKUX XapaKTEPUCTUK JIEKTPOIIUTOB U XUMUYECKUX PEAKLINN;

- METOJAMHM  ONpPEAENICHUs IMOpsSAKa M CKOPOCTH PEAaKUHUH, YCTAHOBIIEHUS
JUMUTHPYIOLIEH CTalMM U MEXaHU3Ma U3y4acMOM XUMHUUECKOU peakivy;

- HaBBIKAMHM COCTAaBJICHUSI TaJIbBAHUUYECKUX BJEMEHTOB JIA LieJied ompenereHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIETyEMOM peaKkuy;

- 3HAHUSIMU OCHOBHBIX 3aKOHOB XWMHYECKOW KHWHETHKH, BIIMSHUS Pa3IMYHBIX
dakTopoB (TEeMIiepaTypsl, JaBICHUS, KaTAIU3aTOPa) HA CKOPOCTh XMMHYECKON PEaKIIHH.

3 Kpatkoe coaep:kanue qTUCHUNTUHBI

Pasnea 1. PacTBOpBI 3JIeKTPOJIHMTOB.

OnektpocTaTudeckas teopusi J[ebas-Xiokkens. Pacuer akTUBHOCTH M CPETHMX HMOHHBIX
KOX(P(UIIMEHTOB aKTHUBHOCTH CHIBHBIX JJIEKTPOJIUTOB B pa30aBJIICHHBIX U
KOHILIEHTPUPOBAHHBIX pACTBOPOB U PACTBOPAX YMEPEHHOMN KOHIIEHTPALMU. Y IeJIbHASI U MOJIIpHAs
ANEKTPUUECKUE TPOBOIUMOCTH. CKOpPOCTb IBMKEHUS W TOJBHXXHOCTH MOHOB. [IpenenbHbie
MOJISIPHBIE 3JIEKTPONPOBOJAHOCTH MOHOB. 3aKOH HE3aBUCUMOTO JIBHKE€HHsA MOHOB Kousbpaymia.
[IpuMeHeHrEe H3MEPEHUN DIEKTPUYECKOM IIPOBOJUMMOCTH Ui ONPENEICHUS CTEIEHU U
KOHCTAHTBI AUCCOIHMAIMU CIa0bIX JIEKTPOJIUTOB.

Paznen 2. DaekTpoxumMmnyeckue cCHCTeMbI (1enn).

Bo3nukHOBEeHHME CKadyka MOTEHIMAlIa HarpaHulle paszziena mnpoBomHukoB lu llpona.
JIBOMHON 53JEKTpUYECKUM CJIOH. OJEKTPOJABMKYIIAs CHJIa TalbBaHUYECKOIO JJIEMEHTA,
3JIEKTPOJHBINA MOTEHUHAN. TepMOIMHAMUYECKAsT TEOpUs TAIbBAHUYECKUX SIBIICHUM, YpPaBHEHHUE
Hepacra. Dnexrpoxumudeckast opmMa OCHOBHOTO YPaBHEHHsSI TEPMOIMHAMUKHY, TEMIIEPATYPHBIHA
koadurment DJIC. Dnektpoast | wullpoma, ra3zoBble W OKHCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIC
ANEKTPOJIbl. THUIIBI raIbBAHUYECKUX AJIIEMEHTOB: XUMHUYECKUE, KOHIEHTPAMOHHBIE, C IEPEHOCOM
u 6e3 nepeHoca. XMMHUYECKHE HCTOYHUKU TOKA, TOTUIMBHBIE 3JIEMEHTBHI.

Pa3zpnen 3. Xumuueckass KHHETHKA.

CKOpOCTh XMMHYECKOW pEaKIUH, KOHCTAHTA CKOPOCTH, MOPSAAOK M MOJIEKYJSIPHOCTh
peakiuu. Kunermka HeoOpaTumbIX peakuuii 1-ro, 2-ro, 3-T0 W HYJIEBOTO TOPSJIKOB.
Juddepenunanbuple ¥ MHTETPAJbHBIE METOIBI ONpeieNieHuss mopsaka peakuuu. CloxKHbIe
peakuuu. [IpuHIIMN HE3aBHUCHMOTO TPOTEKAHUS dSJIEMEHTApHBIX peakuuid. OOpartumele,
napajiyieIbHbIE U [TOCIIEI0BATEIbHbIE peakiny 1-ro nopsaka. BausHue remneparypsl Ha CKOPOCTh
peaxiun, npubimxennoe npasuio Baut-I'odda. Ypasuenue Appennyca, nuddepenunansuas u



MHTETpalIbHbIE (OPMBI YpaBHEHUSI. DKCIOHEHIIMANbHAs popma ypaBHEHHUsI AppeHuyca. JHeprus
AKTUBAIMU U TIPEISKCIOHCHIIMAIbHBIA MHOKHUTEb.

Teopun XMMHUYECKOW KUHETUKH: TEOPUsl AKTUBHBIX COYJAPEHHUU M TEOPHUS MEPEXOTHOTO
coctosauss TIIC (akTUBMPOBAaHHOTO KOMILJIEKCA). OHTAJBIMA W DHTPONHS AaKTHUBALUH.
DOTOXUMHUYECKHE peaKkInHu. XuMudeckue u (porodusmveckre craauu, BTOPUYHBIE MPOLIECCHI.
Kunernka ¢oroxumuueckux peakunid. CeHCHOMIM3MPOBAHHBIE (POTOXMMUYECKHE PEaKIUH.
[lenHble peakuuu, MEXaHU3Mbl 3apOKJIEHUS, Pa3BUTUS U 0OphiBa 1enu. Hepa3BeTBieHHbIE U
pa3BEeTBICHHBIE IIEMHbIE pEaKUUU. BeposATHOCTHas TEOpusi Pa3BETBIEHHBIX pEaKIUi.
[IpenenbHbIE SABIECHNS B LIEMHBIX PEAKUINAX, HUKHUN U BEPXHUU MTPEEIIbl BOCIUIAMEHEHUSI.

Pa3nea 4. Karaaus.

['omorenHsIil U reTeporeHHbl KaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaTUTUYECKUX
peakiuii. BnusiHue katanu3aTtopa Ha TEPMOAMHAMUYECKUE U KHHETUYECKUE TapaMeTPhl pEaKI1u.
CeneKTUBHOCTD KaTaJIn3aToOpa, KaTAIMTUYECKasi aKTUBHOCTh. [ 'OMOreHHsbIi kaTtanu3. CIUTHBINA U
pa3ienbHbI  MEXaHM3Mbl  KaTAIUTHUYECKOTO  JEHCTBUS. DHEPreTHYECKHe JararpaMMbl
B3aMMOJICHCTBUSI peareHToB ¢ KaraimuzaropoM. OOmuii u cnernupuIecKnii KHCIOTHO-OCHOBHOM
karanu3. Kartanu3 KomIuiekcaMu MEpeXOIHbIX MeTauioB. MOepMEHTAaTUBHBIA KaTalu3.
I'eTreporennsiii  katanu3. TuNbl TETEPOr€HHBIX KATAIM3AaTOPOB. 3aKOH JICHCTBYIOIIUX
noBepxHocTel. KuHeTrnka rereporeHHbIX peakiuil.

OO611ee KOTMYECTBO pa3aeiioB — 4.

4 O0beM yueOHOH THCHUILINHBI

B 3aueTHEBIX B akamem.
Byl yue6HOI paboThI eIMHHIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHUILUIUHBI 10 Y4eOHOMY 6.0 216
IUIAHY
Kountakthasi pa6ora(KP): 2,67 96,4
Jlexmum (JIek) 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32
JlaGopatopusble 3ansatusi (JIad) 0,89 32
CamocrositesibHas padora (CP) 2,33 84
Bua koHTpoOJsi: 3aueT/IK3aMeH 1,0 IK3aMeEH
(35,6)
B 3aueTHBIX B actponom.
Bunbt yueOHO paboThI eIMHHIIAX yacax
Oo01mast Tpy10eMKOCTb TUCHMILIUHBI 10 Y4eOHOMY 6.0 162
IUIAHY
KontaktHasi pa6ora (KP): 2,67 72,3
Jlexrum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 24
Jlabopartopusie 3ansTHs (J1ab) 0,89 24
Camocrositesbnas pa6ora (CP) 2,33 63
Buja xouTpoJisi: 3a4eT/a3K3aMeH 1,0 IK3aMeH
(26,7)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHILIMHBI
«XUMHYecKasi KHHETUKA OCHOBHBIX MPOIECCOB ¢ UCMOJIb30BAHUEM NMPUPOTHBIX
pecypcos» (51.B.JIB.01.02)
1 Heap AMCHUIUIMHBI — OBJIAJETh 3HAHUAMH OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOM€pHOCT}IX HpOTeKaHI/IH XUMHNYCCKUX HpOL[GCCOB, OyTax BBIABJIICHUA MCTOOOB,



MO3BOJIAIOIIMX YCTAHABIMBATh MPUPOY CKOPOCTb-OMPEAENOned CTaAud U JIeJIaTh BBIBOJBI O
BO3MO>KHOM MEXaHU3ME PEaKIUH, IOHUMATh POJIb KaTaau3a JJisi XUMUYECKON TEeXHOJIOTHH.

2 B pe3yabtare wu3yYeHUs] IUCHUIUVIMHBI O0y4YyawIIMiicsi 1O mNporpaMmme
0akajaBpHaTa qOJIKEH:

Obnadams cnenytomumu oodmenpodeccnoHanbHbiMu KomneTeHusMu (OITK):

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIS
MOHUMAaHHMsI OKPY’KafoIIero Mupa u sieenuit npupos! (OI1K-3);

- CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTHYECKHI TPOIECC B COOTBETCTBUH C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphs U npoaykuuu (ITK-1);

- CIIOCOOHOCTBIO PUMEHSATH COBpEMEHHbBIE METO/IbI UCCIIETOBaHUS
TEXHOJIOTMYECKUX TPOLECCOB U MPUPOJHBIX CPEJl, UCIOIb30BATh KOMIIBIOTEPHbBIE CPEACTBA B
Hay4YHO-HCCIIe0BaTeNbekoi padote (ITK-14).

3namu:

- OCHOBHBIE KHHETHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKIIHii;

- TEOPUM XUMUYECKOW KHUHETHKH, MYTH TEOPETUYECKOr0 pacuera CKOpOCTel
XUMHUYECKHUX PEaKIMi U OTpaHUYEHUs] B IPUMEHUMOCTH PacueTHBIX METO/IOB;

- OCHOBBI TEOpUH (OTOXMMHUECKUX U LIEMHBIX peakUui, peakiuil B pacTBOpax.
O0COOCHHOCTH MX CTAJIUHHOTO MPOTEKAHUS U YCIIOBUS OCYIIECTBICHHUS;

- OCHOBHBIE YepPThI TOMOTEHHOTO U T€TEPOTCHHOTO KaTalln3a, MPUYNHBI YCKOPCHHUS
XUMHUYECKOT0 Ipolecca B MPUCYTCTBUH KaTaanu3aTopa.

Ymems:

- MPUMEHSTh TEOPETHUECKHUE 3HAHUS U SKCIIEPUMEHTAJIbHbIE METO bl UCCIICIOBAHUS
Gu3MYECKON XWUMUU Ui PEIICHUS BOMPOCOB, BO3HHUKAIONIMX MPH H3yYEHUU KUHETUKU
XUMHYECKHUX PEAKIUM;

- HaXOJHUTh CKOPOCTh U YCTAHABJIMBATH MOPSI0K XUMHUECKON peaklny;

- MPOBOANTH AHATU3 U KPUTUUYECKU OIICHUBATH MOTYUYEHHBIC SKCIIEPUMEHTAIBHBIC
JaHHbIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

- 3HAHUSIMA OCHOBHBIX 3aKOHOB XHMHUYECKOW KUHETWUKH, BIUSHUS PA3TAIHBIX
(bakTopoB (TeMmepaTypsl, JaBJICHUS, KaTalu3aTopa) Ha CKOPOCTh XMMHUYECKON PEeaKInu.

- KOMIUIEKCOM METOJIOB OIpEIETICHHS MOPsAKA U CKOPOCTU PEAKIIHH;

- MOJIXO0JIaMH JJIs YCTAaHOBJICHUSI JINMUTUPYIOIIEH CTaluy U MEXaHU3Ma U3y4yaeMoi
XUMHUYECKOU PEaKIUH.

3 Kpatkoe cogep:kanue TUCHUTIIUHBI

Pa3znen 1. Xumuueckass KHHETHKA.

CKopocTh XMMHUYECKOW peaklry, KOHCTaHTa CKOPOCTH, MOPSIOK U MOJEKYJISIPHOCTh
peakiuu. Kunermka HeoOpaTumbIX peakuuii 1-ro, 2-ro, 3-T0 W HYJIEBOTO TOPSJIKOB.
Juddepenunanbuple ¥ HMHTETPAJbHBIE METOIBI ONpeieNieHuss mopsaka peakuuu. CroxKHbIe
peakuuu. [IpuHIUN HE3aBHUCHMOTO TPOTEKAHUS dSJIEMEHTApHBIX peakuuid. OOpaTtumele,
napajuleJibHbIe U MOcieoBaTeNlbHble peakuuu 1-ro nopsaka. [IpuHiun tuMuTupyromei ctaauu
NOCJIEI0BATEIbHON XUMHUECKON peakiuu. MeTo/1 KBa3UCTallMOHAPHBIX KOHIIEHTpaluii, 0061acTb
npuMeHeHus. BiusHue Temmneparypbl Ha CKOPOCTh PEaKIUH, MpUONIMKeHHOe MpaBuio Bant-
lopda. YpaBuenue Appenmyca, nuddepeHuuanbHas U HHTErpabHbIE (OPMBI ypaBHEHHUS.
OKCMOHEHIMAIbHAS dopma  ypaBHeHUs  AppeHwmyca. DHeprus aKTUBALIUU u
MPEIPKCIIOHCHIIMATLHBIA MHOKUTEb.

Teopun XUMHUYECKOW KMHETHKH: TEOPHs] aKTUBHBIX COYAApEHHUI U T€OpUs MEPEeXOJTHOTO
cocrosnuss TIIC (axTuBHpoBaHHOrOo Komiuiekca). OcHoBHble monoxkeHus: TAC, MexaHu3Mm
akTHBaIMu MoOJIeKys. KoHCTaHTa CKOpOCTH OMMOJIEKYJSpHON peakiuu. DU3NUecKuil CMBICI
MPEIPKCIIOHCHIIMATLHOTO MHOXHTENST W JHEPruu aKTUBALMM B paMKax TEOPHH AaKTHUBHBIX
coyaapenuii. Crepuueckuii pakTop, HEOOXOIUMOCTh €r0 BBEJCHUS B KHHETHUECKOE ypaBHEHUE



peakuun. JlOCTOMHCTBA M  HEAOCTaTKM TEOPUM AaKTHUBHBIX COyJapeHui. MexaHu3m
MOHOMOJIEKYJISIPHBIX Ta30BbIX peakunii B pamkax TAC. Cxema JIunnemana. Teopust nepexoqHoro
cocrossaus  (aktuBupoBaHHoro komruiekca)(TIIC wmmm TAK). OcnoBble momoxenus TIIC,
KMHETUYECKasi CXeMa peakiuu. AKTUBUPOBAaHHBIM KOMILUIEKC M €ro csoicTBa. IloBepxHOCTH
noTeHuuaibHou 3Heprun. Koopaunara peakiuu, npoduib MyTH peakluy, SHEPTUs aKTUBALIHU.
OHTAIBNUS M SHTPONUS aKTUBaUUU. VCcTONKOBaHME MPEAIKCIOHEHIMAIBLHOTO MHOXHTENS U
cTepuyeckoro (hakTopa B paMKax TEOPUU MEPEXOAHOr0 COCTOsIHUS. JIOCTOMHCTBA M HEAOCTATKU
TEOpUHU.

doToxuMHUYECKUE peakuu. Xumuueckue U (oTodusmyeckue CTaguu, BTOPUUHbBIE
nporeccel. Kunernka ¢oroxumuueckux peakiuidi. CeHCHOMIM3HpOBaHHBIE (HOTOXMMUYECKHE
peakuuu. llemHble peakuuu, MeEXaHU3Mbl 3apOXKACHHUSA, pa3BUTHUS U OOphIBa  LEMU.
HepasBeTBieHHbIe U pa3BETBICHHBIC LIEMTHbIE peaKIU. BeposTHOCTHAsE TeOpHUsl Pa3BETBICHHBIX
peakuuii. IlpenenbHble SBICHHS B LEMNHBIX pEAKUUSIX, HWKHUH W BEPXHHUU MPEAeIibl
BoctuiaMeHeHusl. . OCOOCHHOCTH MPOTEKAHUS XUMUYECKUX PEaKInili B pacTBopax. KieTouHsii
a¢dext. Kunernueckas cxema mpoTekaHus OUMOJIEKYJISIpHOM peakuuu B pactBope. [IpenenbHbie
Clly4an TPOTEKaHUs peaknuu. beictpeie  (nudy3nOHHO-KOHTPOIHUPYEMBIE)  PEaKIHH,
nudy3noHHBIA TIpenes KOHCTAHTBl CKOPOCTH peaknuu. YpaBHeHHE bpeHcrena-bbeppyma.
Kunernka noHHBIX peaklinii B pacTBOpax. BiusiHue HOHHON CUITBI pacTBOpPA Ha CKOPOCTbh pPEaKIMi
C y4yacThueM HOHOB. MakpokuHeTuka. Ponb auddys3un B KHMHETHKE TeTEPOTE€HHBIX pPEaKIIM.
Paznuunbie pekUMBbI TPOTEKAHUS PEAKIMi (BHELIHSSI KHHETHYeCcKast 001acTh; 00JIacTH BHEITHEH
1 BHyTpeHHEH nuddy3un).

Paznea 2 Karaams.

['omorenHsIil U reTeporeHHbl KaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaTUTUYECKUX
peakiuii. BnusiHue katanu3aTtopa Ha TEPMOAMHAMUYECKUE U KHHETUYECKUE TapaMeTPhl pEeaKIiu.
CeneKTUBHOCTD KaTaJIn3aToOpa, KaTAIMTUYECKasi aKTUBHOCTh. [ 'OMOreHHsbIi katanu3. CIUTHBINA U
pa3ienbHbI  MEXaHM3Mbl  KaTAIUTHUYECKOTO  JEHCTBUS. DHEPreTHYECKHe JararpaMMbl
B3aMMOJICHCTBUSI peareHToB ¢ KaraimuzaropoM. OOmuii u cnernupuIecKuii KHCI0THO-OCHOBHOM
karanu3. Kartanu3 KoMmIuiekcaMu MEpeXOoJHbIX MeTauioB. MOepMEHTAaTUBHBIA KaTalu3.
I'eTteporennsiii  katanu3. TuMbl TETEPOr€HHBIX KATAIM3AaTOPOB. 3aKOH JICHCTBYIOIIUX
noBepxHocTel. KnuHetuka rereporeHHblx peakuuil. Teopum katanusa. Karamus B peakumsx
CUHTE3a OPTraHUYECKUX COCIUHEHUM.

OO11ee KOJIMYECTBO pa3iesioB — 2.

4 O0beM yueOHOH THCHMIIINHBI

B 3aueTHbIX B akanem.
Bunb! yaeOHO# paboThI eIMHHIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHHUILIHUHBI 10 Y4eOHOMY 6.0 216
IUIAHY
KonrtaktHas patdora (KP): 2,67 96,4
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3anastus (I13) 0,89 32
Jlabopartopusie 3ansTus (J1ab) 0,89 32
Camocrositesbnas pa6ora (CP) 2,33 84
Buja xkoHTpoOJIsi: 3aUeT/3K3aMeH 1,0 IK3aMeEH
(35,6)
B 3aueTHbIX B actponom.
Buapr yaeGHO# paboThI eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb JUCIUIIIHHBI 10 Y4eOHOMY 6.0 162
IUIAHY
KonraktHas pa6ora (KP): 2,67 72,3




Jlexrum (JIek) 0,89 24
[Tpaktrueckue 3anstus (113) 0,89 24
JlaGopatopusble 3ansatusi (JIad) 0,89 24
CamocrositesibHas padora (CP) 2,33 63
Bupa xonTpoJsi: 3a4eT/3K3aMeH 1,0 JK3aMeH
(26,7)

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
"UHCcTpyMeHTAIbHbIE METOAbl XMMHU4YECKOI0 AHAJIN3a B OXPaHe OKPY:Kalollell cpeabl U
PAIMOHAILHOM HCIOJIb30BaHUM MPUPoaHbIX pecypcos' (B1.B.JB.02.01)

1 Heap AuCcUMIIMHBI — IPHOOpETEHNE 00YUYAIONTUMUCS 3HAHUN 110 OCHOBHBIM TPYIIIIaM
METOJIOB XMMHUYECKOr0 aHaiu3a, Haubojiee IIUPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH U
HCCJIEIOBATEILCKOM paboTe, a TaK)Ke KOMITETEHITUH, HEOOXOIMMbIX XUMHUKAM-TEXHOJIOraM BCEX
CHEIMAIbHOCTEH [Tl pellIeHrs] KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaIn3a.

2 B pe3yabraTe wu3y4YeHMs [AUCHMILUIMHBI o0Oy4yawuuiics MmO mnporpamMme
0akaJjlaBpuaTa J0JIKeH:

Obnadoams cnenyromumu npodeccruonanbHbiMu kKomneTermusiMu (I1K):

- CIIOCOOHOCTBIO NPUMEHSATH COBPEMEHHBIE METOJIbl HCCIEIOBAHUS TEXHOJIOTMYECKUX
IIPOLIECCOB U TPUPOJAHBIX CpEN, MCIOIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

- CHOCOOHOCTBIO IUIAHUPOBATh OSKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS, IOTYy4aTh,
o0OpabaTbIBaTh U aHATU3UPOBATh MMOJyUeHHBIC pe3yabTaThl (ITK-15).

3namo:

- TeopeTuyeckrue oCHOBbI MeTOJI0B UMXA;

- Tporeccsl GOPMUPOBAHUS AHATTUTHYECKOTO CUTHAMA B pa3nuuHbix UMXA;

- paccMOTpeHHEe IPUHIIUIIOB U3MEPEHHH B CTaHAAPTHBIX MpHUbopax;

- ocHoBbI MeTposioruu UMXA B cootrBeTcTBUU ¢ pekoMmeHaanusamu MIOITAK.

Ymems:

- TPUMEHITh NPUOOPETEHHBIE TEOPETUYECKHE 3HAHUS W TPAKTHYECKUE HABBIKH B
npohecCuOHANBHOM NEATENbHOCTH JUIsl pEIICHHUS] KOHKPETHBIX XUMUKO-aHATMTUYECKHUX 33124,

Braoemy:

- Meronoiorueii MMXA, MHUPOKO HCMOIB3yEMBIX B COBPEMEHHOW aHAIUTHYECKON
MIPAKTUKE;

- CUCTEMOM BbIOOpA METO/1a KaUeCTBEHHOTO U KOJIMYECTBEHHOTO XUMUYECKOT0 aHAIH3a;

- OLICHKO} BO3MOYKHOCTEN METO/a aHAIN3a;

- OCHOBHBIMHU CIIOCOOAMH METPOJIOTHMUECKOW 00pabOTKH pe3ysbTaTOB KOJUYECTBEHHOTO
XUMHUYECKOTO aHaJn3a.

3 Kpatkoe cogep:kanue TUCHUTNIUHBI:

Pa3nes 1. CiekTpajbHble METOAbI AHAJIN3A

O6mas xapaktepuctuka UMXA. OCHOBHBIC HMCTOYHHKU TOTPEITHOCTEH pPE3yJbTaTOB
aHanmM3a U crocoObl ux oneHku. OueHka mpejena oOHApY>KEHHUs ¢ UCIOIb30BaHUEM (HOPMYJIbI
Kaiizepa u crangapTHOro OTKJIIOHEHHWSI MUHUMAJIBHOTO JeTekTupyemoro curtaia mo MIOITAK.
JIuHeWHBIN AUana3oH onpenesieMbIX KoHneHTpanuil. CranaapTHbie 00pa3bl coctaBa. OCHOBHBIE
AQHAIUTUKOMETPOJIOTHYECKHE XapaKTePUCTUKU METOJOB U PE3yNbTAaTOB aHAINM3a, CIOCOOBI MX
OIICHKU: TMpefaeN OOHapyxXeHHs, KOod((UIHUEHT YyBCTBUTEILHOCTH, TPAHUIBI IHANa30HOB
OTpeieNIIeMbIX COAEepKaHUM, CEIIEKTUBHOCTD, MIPELIM3UOHHOCTbD, IIPABUIBHOCTb, 3KCIPECCHOCTb.
Mertoaasl mpo60oTOopa, pa3ieneHuss U KOHIEHTPUPOBAHNUS BEIIECTB.

Metononorus UMXA. TlpuemMbl KOJIMYECTBEHHBIX U3MEPEHUN (METO TPaayHpOBOYHOM
3aBUCHUMOCTH,. BHEIIHETO W BHYTPEHHETO CTaHAAapTa, METOJ J00aBOK). AHATUTHYECKHE H
METPOJIOTHUECKHUE XapaKTEPUCTUKU PA3TUYHBIX HMHCTPYMEHTAJIbHBIX MeTOJ0B. [loHsATHE 00
artectoBaHHOU MeTonuke. [Ipobnemsl BeIOOpa MeTo1a aHanu3a. O606mennsie ceaenus o FOCT
P 1CO 5725 (2002).



OO0miass  xapakTepuCTHKa  CHEKTpaJbHBIX MeToloB  aHanmuza. Kimaccuduxanms
CHEKTPAIbHBIX METOJIOB aHanu3a. [lomydyeHHe XUMHKO-aHAJUTHUYECKOW HWHGPOpMalUU MpH
B3aUMOJICVICTBUU 3JEKTPOMArHUTHOTO HM3JIy4EHHs] C BEIIECTBOM. ATOMHAass U MOJIEKYJISIpHas
CHeKTpocKomnus. AGCOpOIIMOHHBIE M SMUCCUOHHBIE METO/IbI AaHATTN3A.

ATOMHO-3MHUCCHOHHBIA CHEKTpalIbHbIA aHaiu3. TeopeTHYecKue OCHOBBI AaTOMHO-
HMHCCHOHHOTO CHEKTpalbHOTO aHanu3a. Mcrounuku Bo30ykIeHHs crnekTpoB. KauecTBeHHas
XapaKTEPUCTUKA AHAJTUTUYECKOTO CUTHaIa. VIHTEHCHBHOCTH CIEKTPAJIBHBIX JMHUK KAaK Mepa
coJiepKaHus dNIeMeHTa B 1pooe. DaKTOpPbI, BAUSIONIME HA HHTEHCUBHOCTD CIIEKTPATIbHBIX JIUHUI.
CnexkTpanbHble TPHOOPHI M CIIOCOOBI PETHUCTPAIMHM  CIEKTpa. pacmri(poBKa SMHUCCHOHHBIX
CHEKTPOB W HIEHTH(UKALUS DJIEMEHTOB IO UX CIEKTpaM. ATOMHO-DMHCCHOHHBIA aHAJIHU3 C
WHIYKTUBHO CBSI3aHHOM Tu1azMoii. KommdyecTBeHHBIN aHamn3. ATOMHO-IMUCCHOHHAsT ()OTOMETPHS
m1aMeHu. ["a30Bble IJIaMeHa Kak BUIbI HU3KOTEMIEPATypHOIl Iu1a3Mbl. biok-cxema 1iaMeHHOro
dboTomerpa. Bo3MOXKHOCTH MeTOJa W €ro OrpaHUYCHHS. AHUOHHBIA M KaTHOHHBIM 3((EKTHI.
ObnacTu NpUMEHEHHUS.

AToMHO-abcopOnmonHast — cnektpomeTpusi. OOmas  XapakTepucThKa METola W
aHATUTHYECKOTO cUrHaina. [lormomnienne 3eKTpOMarHuTHOTO U3ITydeH s CBOOOIHBIMU aTOMaMH.
brok-cxema mpubopa. McTtounuku MoHOXpomartuueckoro uinydeHus. CrocoObl aTOMH3alUU
npoObl. CpaBHEHHE AHATUTHUYECKUX XapaKTEPUCTUK METOJIOB aTOMHOW aOCOpOIMM M aTOMHOM
SMHUCCHH.

AHanuThueckas MOJIEKYJISIpHAsi CIIEKTPOCKONMsS. MeToapl ONTHYECKON MOJIEKYJISpHON
CIIEKTPOCKOINHN. XapaKTEPUCTUKA aHATUTUYECKOTO CUTrHaa. llornomenne 3neKTpoOMarHuTHOrO
U3JITyYEHUsl MOJIEKYJaMH. DJEKTPOHHBIE MEPEXOAbl M CHEKTPHI IMOTJIOLIEHUS MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Monspasiii koaddurment normomenus. CrieKTpopOTOMETPUUECKUA U
doromerpuueckuit ananu3. ONTUMHU3ALKUS YCIOBUNA aHATUTUYECKUX omnpeneneHnil. OTKIOHEHUs
ot 3akoHa byrepa-JlamOepra-bepa. Anmaparypa uist CieKTpo- U POTOMETPUIECKUX U3MEPECHHA.
To4yHOCTh pe3ynbTaToB (oTOMEeTpHUecKuX omnpenencHui. JuddepennuansHas (HoTomMeTpus.
MeTtob! cieKTpopOTOMETPHUUECKOTO TUTPOBAHUSI.

OnyopumeTpudeckuid aHanu3. [Ipupona aHaIMTUYECKOTO CUTHAlIa (DIyOpecHeHLUu H
dbochopecuenuu. KBaHTOBBII W JHEPreTUYECKUU BBIXOABL. DakTOpbl, BIUAIONIMNE HAa
UHTCHCUBHOCTh  (pimyopecuenuuu. TemmeparypHoe W KOHLEHTPAIIMOHHOE  TYIICHHE
dyopecueHun. 3epKanbHas CUMMETPHS CIEKTPOB IMOTJIOLIEHUS M HUCIYCKaHUs (IIPaBHIIO
JlepmnHa). 3akoH BaBuioBa. Cxema ¢uyopuMeTpHuecKUX H3MepeHuil. Beibop mepBuyHOrO H
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHas 3aBUCUMOCTb U KOJTMYECTBEHHBIN aHAIIN3.

TypOuaumerpuyecknii U HedeloMeTpUYECKHI MeToasl aHanu3a. PaccesHue cBera
JUCIIEPCHBIMM  cucTeMaMu. CBs3b  ONTHYECKOM IUIOTHOCTH JHMCIEPCHOM CHCTEMBI C
KOHIIEHTpanuei onpenensemoro BemiectBa. Koapduiment myTHOCTH cucTeMbl. TeopeTuueckue
OCHOBBI TypOuIuMeTpun u Hedenomerpuu. Ypapuenue Panes. CpaBHUTENbHAS XapaKTepUCTUKA
AHAJTUTHYECKUX CUTHAJIOB B TypOuaumerpuu u HedermomeTpuu. TpeboBaHMs, NpeaAbsBIseMble K
HCITOJIB3YEMBIM AHATUTUYECKUM PEAKIUSAM.

Paznen 2. DaekTpoxumMuyecKkue MeTo/1a aHAJIN3A

OO01mmas xapakTepucTUKa 3JEKTPOXMMHUYECKUX METOJOB aHalnM3a W MX KiacCU(HUKaIus.
Knaccudukanus 5>1eKTpoIOB B 3IEKTPOXUMHUYECKUX MeToAax aHanuza. [lomspusyemele u
HEMOJISIPU3yEeMbIE€ 3JEKTpoAbl. VCronb3yeMbple XMMHUYECKHE WU DJIEKTPOXMMHYECKUE PEaKIMH,
TpeOOoBaHus, MPEIbABISIEMbIE K ’TUM peakuusM. Bosmoxnoctu 9XMA.

KonaykromeTpus v KOHTyKTOMETpHUUecKoe TuTpoBanue. O01as xapakTepucTHKa METo/1a.
AHaJIUTUYECKUN CUTHAI B KOHAYKTOMETPUHU. Y I€NIbHAS U 3KBUBAJIEHTHAs 3JIEKTPOIPOBOJIHOCTD
pacTtBOpoB  3nekTposuToB.  [logBmkHOCTP  MOHOB.  IIpsiMasgs  KOHIyKTOMETpUS U
KOHAYKTOMETpHUUYeCcKoe TuTpoBanue. Kpusslie TuTpoBaHus. @akTopsl, BIMAIONINE HA BUJI KPUBBIX
TATpoBaHusA. [IpuHIMNUManbHas cXeMa YCTAaHOBKM Il KOHJYKTOMETPUYECKHX HW3MEpPEHHI,
UCIIOJIb3yEMBIE JIEKTPOabl. BosMoxkHocTH MeToaa. IIpumeps! onpenenenuil. BeicokoyacToTHOE
TUTpOBaHUE. BO3MOXHOCTH MeTO1a.



[ToTeHMOMETPHS U NOTEHIIMOMETPUUYECKOE TUTPOBaHHUE. IHOMKATOPHBIE AIIEKTPOABI U
NIEKTPOABbI cpaBHeHHUsA. lloTeHmmMan 3yekTpoja Kak aHAJIUTUYECKUN curHain. HMonomerpus.
JonHaHnoBckuii u  audy3uoHHBIM  moTeHIManbl. Krnaccudukanus HMOHOCEIEKTHBHBIX
ANEKTPOJI0B. Y paBHeHUe Hukonbckoro-OizeHmana. MeToibl KOJIUYECTBEHHBIX OMpPEACICHUN U
ycnoBust ux npumMenenus. [Ipsmas norenimomerpus (pH-merpusi, nonometpus). Bosmoxxknoctu
MeTosa. Meroabl TutpoBanus. OOGpab0oTKa KPUBBIX MOTEHIIMOMETPHYECKOTO TUTPOBAHUSI.

Bonsramnepomerpuueckue metonbl aHanm3a. Kiaccuueckas mossporpadwus. Ilomspo-
rpaMMbl. MHTEepripeTanusa noasporpaMM. OCTaTOYHBIM M KOHAEHCATOPHBIM TOKU. YpaBHEHHE
noysiporpaduaeckoit  BoiHbI  [elipoBckoro-UnpkoBuua.  [loTeHIman  MOMyBOJHBI  Kak
KaueCTBCHHAs]  XapaKTepPUCTHKAa  AHAJIUTUYECKOTO CHTHajia. Bweibop ©  Ha3HAveHHE
noysiporpaduaeckoro  ¢ona. IlpemenvHbiii  audy3MOHHBIH TOK Kak KOJWYECTBEHHAsS
XapaKTePUCTHKA AaHAIMTUYECKOTO0 CUTHaJNA. AmmnepoMeTpudyeckoe TutpoBanue. OOmmas
XapaKTepUCTHKAa METOJa M aHAJUTHYECKOro curHaiga. BwiGop ycnoBuil ammepoMeTpruuecKux
u3Mmepennil. [IpuHIMnManbHas cxeMa aMIepoMETPUIECKOro TUTpoBanus. KpuBbie TUTpOBaHUS.
[IpumepsI MPaKTUYECKOTO UCIOIB30BAHUS METO/1A.

Kynonomerpuueckuit meron ananmusa. Kriaccudukamuss MeTOIOB KyJTOHOMETPHHU.
KonnuectBo »aiiekTpuyecTBa Kak aHaIUTU4YECKMid curHau. [Ipsmas KyJoHOMETpuUs H
KYJIOHOMETPUYECKOE TUTpOBaHUE. Pacder KonuuecTBa »HIIEKTPUYECTBA, 3aTPAYE€HHOTO Ha
INEKTPOXUMHYECKYIO peakiuio. KymoHoMerpuueckoe TuTpoBaHue. BbIOOp TOka anekTposnusa.
[IpuHuunuanbHass cxeMa YCTaHOBKM MJi KYJOHOMETPUYECKOro TuTpoBaHus. I[IpakTuueckoe
MPUMEHEHHUE METOJa. DJIEKTpOorpaBUMeTpruUecKuii aHanm3. OOImas xapakTepucThka MeTolla U
AQHAJIUTUYECKOTO CUTHAJIA.

Paszgen 3. Xpomarorpaguueckue MeToAbl AaHAJIU3A

OO0masi XxapakTepuCTUKa XpoMaTorpauyecKux MeETONOB. TeOopeTUYeCKHe OCHOBBI
xpoMarorpaduaeckux MeTonoB. Xpomatorpamma. [lapamerpsr ynepkuBanus. KadectBeHHas u
KOJIMYECTBEHHAS XapaKTEPUCTUKH AaHAIUTUYECKOTO CUTHANIA B KOJIOHOYHOW Xpomatorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpadudeckoro mnporecca. Kraccudpukanus MeTonos
xpomaTorpauu MO arperaTHOMy COCTOSHUIO (a3, MO MEXaHW3MY pas3AelieHUuss M CIOCO0y
obopmiienuss mporecca. CremnmeHb pa3feNeHuss W KpUTEpUd celeKTUBHOCTH. Kpwurepuii
pazgenenus. OnTUMU3alUs TPOLIECCOB  pas3zeneHuss cmecedl BemecTB. KoadduuueHnt
pactipenenenusi. OcHOBHOe ypaBHeHHE xpomarorpaduu. Css3b GHOpMBI BBIXOAHOW KPUBOU C
U30TEPMOM  pacrpelesieHus B KOJOHOYHOW xpomarorpaduu. BricoTa, 5SKBHBajeHTHas
TeopeTnueckoi Tapenke. Kuaerndeckas Teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lazoxkuakoctHast xpomarorpadus. OOmas xapakrepucTuka meroaa. [IpuHIMNHanbHAs
cXemMa ra3oBoro xpomarorpada. YcTpoiCcTBO U Ha3HaueHue y3JoB xpomaTtorpada. TpedboBanus,
peIbsBIsEMble K HETIOABMKHON U MOABIKHOM ¢a3zaMm. JlerekTopsl. MeToasl uaeHTUhUKAIUN
BEIIIECTB B Ta30BOi xpomarorpaduu. MaeHTHdUKAIMSI KOMIIOHEHTOB pa3/eliieMbIX CMeced ¢
MOMOIIbIO JIOTapU(PMHUECKUX WHICKCOB ynep:kuBaHus. CrocoObl KOJTMYECTBEHHOTO aHATU3A.
[TpuMeps! MPaKTUYECKOTO UCIIOJIb30BaHUS ra30BOM XpoMaTorpaduu.

XKunkoctHas xpomarorpadus. Knaccupukanus MeTo10B KUIKOCTHOW XpoMarorpaduu.
Ocob6ennoctu BOXXX. [MpuHunuansHas cxema )UJIKOCTHOTO XpomaTorpada. THUITbl 1eTeKTOpOB
B BOXX. Xunkocraoancopobunonnas BDXKX. HopmanbHo-¢a3oBbiii 1 oOparieHo-(ha3oBbIi
BapUaHTHI: COPOEHTHI, JJIOCHTHI, pas3leiseMble BemecTBa. YpaBHeHue Hoxca. Mertoasl
uACHTU(HUKAIIMN BEIIECTB M KOJIMYeCTBeHHOro aHamm3a B BOXKX. Ilpumepbl mpakTH4eCcKOTro
ucrionb3oBanus BOXX. PacnpenenurtensHas OymaxHas xpomatorpadus. KauecTBeHHas u
KOJIMYECTBEHHAS XapaKTEPUCTUKU aHATUTHYecKoro curHama. OOnacth mpuMeHeHus. | enb-
xpomarorpadus. [TogsrkHas u HenmoaBmwkHas (a3el. OOIIEe ypaBHEHUE, OMTUCHIBAIOIIIEE TTPOIIECC
renb-xpomarorpadpuu. Bo3MokHOCTH  renb-xpomatorpaduu. Ilpumepsl  MpPaKTUYECKOTO
ucnoip3oBanus. MonooOMeHHass U MOHHas xpoMartorpadus. TpeGoBaHUs, MpenbsBIsSEMbIE K
peakiusiM HoHHOT0 ooMeHa. OcobeHHOCTH HOHOOOMEHHOM XpoMaTorpadun. Koncranra noHHOTo
obmena. Mzorepmbl noHHoro oomeHa. Katnonutsl u anHnoHUTHL. KoadpumueHT ceneKTUBHOCTH.



HNonnass  xpomarorpadus. biok-cxema wuoHHOro Xpomartorpada. Pazgemsionme u
KOMIIEHCAIIUOHHBIE KOJIOHKH. AHAIUTUYECKNE BO3MOKHOCTH METO/A.

ABTOMAaTUYECKMA M aBTOMATU3UPOBAHHBIA aHanu3. Jlpyrue MeTonbl aHaIM3a.
JluckperHble aBTOMaTU4YeCcKUe aHanu3aTopsl. [IpuHiun aeiictBus. HenpepsIBHBINM IIPOTOYHBIM
aHaJIM3 U TPOTOYHO-UHKEKIIMOHHBIN aHam3. [loHATHE 00 aHATUTUYECKON MacC-CIIEKTPOMETPHUH.
CymHocTbs MeTofa. AHaIN3 OPraHUYECKUX BEILIECTB. DIIEMEHTHBIN aHaIu3.

OO6111ee KOJIMYECTBO Pa3ALiioB — 3.

4 O0beM yueOHOH THCHUILINHBI

o B 3ayeTHBIX B akamem.
Buapr yaeGHO# paboThI
CAUHUIIaX qacax
Oo01mast Tpy10eMKOCTb TUCHHUILIUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KounraktHasi pa6ora (KP): 1,33 48,2
Jlexuuu (JIek) 0,44 16
Jlabopatopusbie 3anstus (J1a0) 0,89 32
Camocrositesbnas pa6ora (CP) 1,67 59,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM
N B 3aueTHbIX B actponom.
Bunapr yaeOHO# paboThI
CAUHUIIaX qacax
Oo01mast Tpy10eMKOCTb TUCHUILUIUHBI 10 Y4eOHOMY 30 81
IUIAHY ’
KounraktHas pa6ora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
Jlabopatopusbie 3anstus (J1a0) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI
«/lonoHUTE/ILHBIE IJIABbI AHAJTUTHYECKOI XMMHH B OXpPaHe OKPY:Kaloleii cpeabl U

PAIMOHAILHOM HCI0JIb30BaHHM JHepreTndyeckux pecypcon» (b1.B.J1B.02.02)

1 Heab (MCUMNIMHBI - TPUOOPETEHUE 00YYAIOIIMMHUCS 3HAHUH IO OCHOBHBIM TPYIIIIaM
WHCTPYMEHTAIBHBIX ((PU3UKO-XUMHUUYECKHUX ) METOIOB XuMudeckoro ananuza (MMXA), naubosee
IIMPOKO TMPUMEHSEMBIX B TPOMBIIUICHHOCTH ¥ HCCIEAOBAaTEIbCKOM paboTe, a Takke
KOMIIETEHIINM, HEOOXOAWMBIX XHWMHKAM-TEXHOJIOraM BCEX CIEUHMATbHOCTEH [UIS pelleHus
KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaJIH3a.

2 B pe3yabrare uU3yYeHHMs AUCHHUIUVIMHBI OOy4YamlolIuiicsi 10 MNporpamMmme
0akajaBpuaTa J0JI7KEH:

Osnaoems cnenyromumu npodeccrnonanbubiMu KoMieTeHusimu (11K):

- CIIOCOOHOCTBIO MPUMEHSTH COBPEMEHHBIE METOJbI HMCCICIOBAHUS TEXHOJIOTHUECKUX
MPOLECCOB W MPUPOIHBIX Cpel, HCIOIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4YHO-
uccienoBarenabckoi padore (IIK-14);

- CHOCOOHOCTBIO IJIAHUPOBATh OSKCIIEPUMEHTANbHBIE HCCIEAOBAHUS, IOJy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJTyYeHHBIE pe3yabTaThl ([TK-15).

3Hamb:

— TeopeTuYecKue OCHOBBI MeTO0B UMXA;

- Ipo1iecchl POPMUPOBAHUS AHATUTHICCKOTO CUTHANIA B pasnuuHbix UMXA;

— paccMOTpEHUE MPUHIIUIIOB U3MEPEHHI B CTAaHAAPTHBIX MpUOOpax;

— ocHOBBI MeTpoJioruu UM XA B cooTBercTBUHM ¢ pekomeHaanusimu MIOITAK.—



Ymems:

- TPUMEHATH MPHUOOPETEHHBIE TEOPETHUECKUE 3HAHWS M MPAKTUYECKHE HAaBBIKA B
po¢eCCHOHATIBHOM IEATENBHOCTH JUIsl PEIICHHUSI KOHKPETHBIX XUMHKO-aHAJTMTUYECKUX 3a7ay;

Braoemy:

- metononorueit UMXA, mupoko UCIOJIb3yEMBIX B COBPEMEHHON aHAJTUTUYECKOM Mpak-
THUKE;

- CUCTEMOM BbIOOpa METO/1a KaYECTBEHHOI'O ¥ KOJIMYECTBEHHOI0 XMMHUYECKOTIO aHAJIN3a;

- OLICHKO} BO3MOYKHOCTEN METO/]a aHaJIN3a;

- OCHOBHBIMH CTIOCO0AMHU METPOJIOTHYECKON 00paObOTKH Pe3yibTaTOB KOJIMYECTBEHHOTO
XMMHYECKOI0 aHAJIN3a

3 Kpartkoe cogep:kanue AU CHHIITHHBI

Pasoen 1. CnextpanbHble METOBI aHAIHM3a

O6mras xapaktepuctuka @XMA. OCHOBHBIE MCTOYHHUKH TOTPEITHOCTEH PE3yIhTAaTOB
aHanM3a U cnocoObl ux oneHku. OueHka mpesena oOHApYKEHHs ¢ UCIOIb30BaHUEM (HOPMYJIBI
Kaiizepa u crangapTHOro OTKJIOHEHHS! MUHUMAJIBHOTO JeTekTupyemoro curnaia mo MIOITAK.
JIuHeWHBIN AUana3oH onpenesieMbIX KoHIeHTpanuil. CranaapTHble 00pa3bl coctaBa. OCHOBHBIE
AHATUTUKOMETPOJIOTUYECKNE XAPAKTEPUCTUKH METOJOB M pE3yJbTaTOB aHAIM3a, CIIOCOOBI UX
OLIGHKU: Tpenen OOHapyXeHHus, KOAX(PQHUIMEHT YyBCTBUTEIBHOCTH, TPAHMIBI HANa30HOB
OIIpEACIIAEMBIX COACPKAHUH, CEIIEKTUBHOCTD, TPELIM3UOHHOCTb, IIPABUIIBHOCTD, KCIIPECCHOCTD.
Mertoaasl mpo60oTOopa, pa3ieneHus 1 KOHIEHTPHUPOBAHNUS BEIIECTB.

Merononorus ®XMA. Tlpuembl KOJTUYECTBEHHBIX U3MEPEHUN (METO/ TpayupOBOYHOMN
3aBHCUMOCTH,. BHEIIHETO W BHYTPEHHETO CTaHAapTa, METOA [00aBOK). AHATUTHYECKHE H
METPOJIOTHUECKUE XaPAKTEPUCTUKHU Pa3IUYHBIX WHCTPYMEHTAJIBHBIX MeTon0B. [loHsATHE 00
arTectoBaHHOU MeTonuke. [Ipobnemsl BeIOOpa MeToa aHanu3a. O606menHsie cepenus o [OCT
P CO 5725 (2002).

OOmiast  xapakTepUCTHKAa  CIEKTPAJbHBIX  METONOB  aHanmu3a. Kiaccudukanms
CHEKTpPAJIbHBIX METOJIOB aHanu3a. [lomyueHne XUMHMKO-aHAJUTHYECKOHW HHGpOpMalUU IpH
B3aMMOJCHCTBUM 3JIEKTPOMAarHUTHOI'O M3JIy4EHHsI C BEIIECTBOM. ATOMHAs M MOJIEKYJSIpHas
CHEKTpOCcKonus. AGCOPOIIMOHHBIE M SMUCCUOHHBIE METObI AHAIH3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJIbHBIM aHaiu3. TeopeTnyeckue OCHOBBI aTOMHO-
SMHCCHOHHOTO CIEKTpaJbHOro aHanu3a. Mcrounuku Bo30yxneHus crnekTpoB. KadecTBeHHas
XapaKTepUCTHKA aHAJIUTHUYECKOIO CUTHaja. VIHTEHCHMBHOCTb CHEKTPAJbHBIX JIMHUH Kak Mepa
CoJiepKaHUs dJIeMeHTa B 11pooe. DaKTOPbI, BAMSIONME HA MHTEHCUBHOCTb CIIEKTPAIbHbIX JIMHUI.
CriekTpanbHble TpUOOPBI M CHOCOOBI PErHCTPallMU CHEKTpa. pacmu(poBKa 3MUCCHOHHBIX
CHEKTPOB U MJIEHTU(UKALUSA 3JIEMEHTOB IO UX CIEKTpaM. ATOMHO-3MHMCCHOHHBIA aHAIU3 C
MHIYKTUBHO CBA3aHHOM mi1a3Moii. KoanuecTBeHHBIN aHanu3. ATOMHO-3MUCCHOHHAS (POTOMETPHUS
1aMeHHd. ['a30Bble IIIaMeHa Kak BUIBI HU3KOTEMIIEPATypHOH IU1a3Mbl. biok-cxema IIaMeHHOT o
¢doromerpa. Bo3MOKHOCTH MeTO/a M €ro OrpaHW4YeHHs. AHMOHHBIH M KaTHOHHBIM 3((EKTHI.
O6nacTu MpUMEHEHUSI.

AToMHO-abcopOIioHHast  cnekTpomerpus. OOmas  xapakTepucTHKa MeToja U
aHAJIUTHYECKOro curHana. [lormomuieHne 37eKTpOMarHiTHOTO U3JTy4eH sl CBOOOIHBIMU aTOMaMH.
bnok-cxema mpubopa. McTouHnkn MOHOXpoMaTuyeckoro uaiaydeHus. CrocoObl aTOMHU3AIMH
npoObl. CpaBHEHNE AHATMTUYECKUX XaPaKTEPUCTUK METOJOB aTOMHOW abcopOIHMHM W aTOMHOMU
AMHUCCHH.

AHanuTHYecKass MOJIEKYJSpHAsl CHEKTPOCKONUA. MeTolbl ONTHYECKON MOJICKYJISIPHOM
CHEKTPOCKONUHU. XapaKTEPUCTUKA aHAIUTUUYECKOT0 curHaia. Iloriomenne 31eKTpoOMarHuTHOTO
U3IIyYEHUSI MOJIEKYJaMH. DJCKTPOHHBIE MEPEXOAbl M CIEKTPHI MOTJIOMECHUS MOJIEKYJ. 3aKOH
Byrepa-JlamGepra-bepa. MomnspHblii koadduuueHT noriomenus. CrnekrpohoToMeTpUIECKUuil 1
dboTomerpruueckuii aHamu3. ONTUMU3AIMS YCIOBUI aHATMTUYECKUX ompeaesieHnid. OTKIIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa ais CekTpo- U GOTOMETPUUECKUX U3MEPEHUI.
TouHnocTe pe3ynbTaToB (hoTOMEeTpHueckux omnpeneneHuid. Juddepennuanbaas GoToMeTpus.
Metoap! crieKTpo(hOTOMETPHUECKOTO TUTPOBAHUS.



Onyopumerpuueckuii aHanmu3. [Ipupoga aHaMMTHYECKOTO CUTHAJIA (DIIyOpeCUEeHIIMH |
dochopecuennnu. KBaHTOBBIE W OSHEpPreTUYECKHWil BBIXOABI. MaKkTOphl, BIUSIONIME HAa
MHTEHCUBHOCTh  (uIyopecueHIuu. TemmeparypHoe U KOHIEHTPAI[MOHHOE  TYIICHHE
dyopecteHIMN. 3epKaibHAs CHUMMETPHUS CIEKTPOB IMOTJIOMEHUS W UCIYCKaHHs (IIPaBUIIO
Jlermuna). 3akon BaBunoBa. Cxema (iyopumerpuuecknx u3MepeHuit. Beibop mepBuYHOrO M
BTOPUYHOTO CBETOPMIBTPOB. [ pagynpoBoyHas 3aBUCUMOCTD U KOJTMUECTBEHHBIN aHAIIN3.

Typougumerpudeckuii u HedeToMeTpUueckruii MeToAbpl aHaim3a. PaccesHue cBeta
JUCHEpCHBIMM  cucTeMaMu. CBsI3b  ONTHYECKOM IUIOTHOCTH  JUCIIEPCHOW CHUCTEMBI C
KOHIIEHTpanuel onpenensemoro Bemectsa. Koadduuuent mytHoctu cucreMsl. TeopeTnueckue
OCHOBHI TypOunuMeTpun u Hedenomerpuu. YpaBaenue Panes. CpaBHUTENBbHAS XapaKTePUCTUKA
AQHAIUTUYECKUX CUTHAJIOB B TypOUIUMETpuu U HedenomeTpuu. TpeOoBaHus, MPeIbIBIsSEMbIE K
UCIIOJIb3YEMBIM AHAIUTUYECKUM PEAKITUSIM.

Pazoen 2. DnexTpoXuMHUYECKHE METOIbI aHATTN3a

OO0mast XxapaKTeprCTUKA SJICKTPOXUMHUYECKUX METOAOB aHAIM3a M WX KJIAcCU(UKAIIHSL.
Knaccudukanus >71eKTpoloB B 3IEKTPOXMMHUECKUX MeEToAax aHanu3a. llomsipusyemble u
HEMOoJISIpU3yeMble 3JEKTpoAbl. Mcronb3yeMble XUMUYECKHE U DIEKTPOXMUMHUYECKUE PEaKIIMH,
TpeOOBaHMs, IPEIBABISIEMbIC K 3TUM peakiusM. Bozmoxxknoctn 9XMA.

KongykroMeTpus 1 KOHAyKTOMEeTprudeckoe TuTpoBanue. OO0IIas XapakTepUCTUKA METOA.
AHATUTAYECKUM CUTHAJI B KOHIYKTOMETPHUU. Y IeJbHAs U SKBUBAJICHTHAS 3JIEKTPONPOBOJHOCTD
pactBOopoB  3nekTponuToB.  [logBuXkHOCTH  HOHOB.  [IpsiMas  KOHIYKTOMETpUS |
KOHJyKTOMEeTpH4ecKkoe TuTpoBanue. Kpusbie TuTpoBanus. MakTopsl, BIUSAOLIME HA BU KPUBBIX
TuTpoBaHusA. [IpuHIMNUANbHAS CcXeMa YCTAHOBKHM [JIi KOHJIYKTOMETPUUYECKHX HW3MEpPEHH,
HCTIOJIb3yeMBbIE 3JIeKTpoabl. Bo3MoxHocT Metona. [Ipumepsl onpenenenuii. BeicokogacToTHOE
TUTpOBaHKE. Bo3MokHOCTH MeTO1a.

[ToTeHmoMeTpHUs M MOTEHIMOMETPUYECKOE TUTPOBaHUE. MHAMKATOPHBIE 3JIEKTPOABI U
NIEKTPOAbI cpaBHeHHUs. lloTeHmmMan 3yekTpoja Kak aHAJIMTUYECKUN curHain. HMonomerpus.
JonHanoBckuit u  audy3uoHHBI  moTeHIManNbl.  Kimaccudukanus HMOHOCETEKTHBHBIX
ANEKTPOJI0B. Y paBHeHUe Hukonbckoro-Oizenmana. MeToibl KOJTMYECTBEHHBIX OMpPEACICHUN U
ycnoBusi ux npuMenenus. [Ipsmas norenimomerpus (pH-Merpusi, nonometpus). Bosmoxxknoctu
MeToqa. Meroabl TutpoBanus. OOpab0oTKa KPUBBIX MOTEHIIMOMETPHYECKOTO TUTPOBAHUSI.

Bonbsramnepomerpuueckue Metoapl aHanuza. Kmaccudeckas mossiporpadmus. [lomspo-
rpaMMbl. MHTEepriperanusa noasporpaMM. OCTaTOYHBIM M KOHIEHCATOPHBIM TOKU. YpaBHEHHE
noysiporpadpuaeckoit  BoiHbI  [efipoBckoro-UnpkoBuua.  [loTeHIman  MOMYBOJHBI — Kak
KaueCTBCHHAs]  XapaKTepPUCTHKA  AHAIUTUYECKOTO CHTHajia. Bweibop ©  Ha3HAveHHE
nossiporpaduaeckoro  ¢ona. IlpemenvHbiii  auddy3MOHHBIH TOK Kak KOJWYECTBEHHAsS
XapaKTePUCTHKA AaHAIMTUYECKOTO0 CUTHaJNA. AmmnepoMeTpudeckoe TutpoBanue. OOmas
XapaKTepUCTHKAa METOJa M aHAJUTHYECKOro curHaiga. BwiGop ycinoBuil ammepoMeTpruuecKux
u3Mmepenuil. [IpuHnMnuanbHas cxeMa aMIepoOMETPUIECKOro TUTpoBanus. KpuBble TUTpOBaHUS.
[Ipumeps! MPaKTUYECKOTO UCIOAB30BAHUS METO/1A.

Kynonomerpuueckuii Mmeto aHanu3a

Knaccupukauus  metomoB  KyjgoHomeTpuu. KommdecTBo — snekTpuuecTBa  Kak
aHanUTU4YeCKUl curHai. IIpsmas KyJIOHOMETpHs M KyJIOHOMETPUYECKOE TUTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA, 3aTPAY€HHOTO  HA  DJJEKTPOXMMHYECKYH)  PEaAKLUIO.
Kynonomerpuyeckoe tutpoBanue. BwiOop Toka odnektponusa. [IpuHIUMNHManeHas cxema
YCTAHOBKHM I KYJOHOMETPHUYECKOro TuTpoBaHUs. [IpakThueckoe NpHUMEHEHUE METOAa.
DnekTporpaBUMeTpuYeckuii aHanm3. OOm@as XapakTepUCTUKA METONa W aHATUTHYECKOTO
CUTHAJA.

Pa3zoen 3. Xpomatorpaduueckue METO b

OOmiasi XxapakTepucTHKa Xpomarorpad@uyeckux MeTonoB. TeopeTudeckue OCHOBBI
xpomatorpaduueckux MeToqoB. Xpomarorpamma. [lapamerpsl ynepxkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAs! XapaKTePUCTUKHU AaHAIUTUYECKOTO CHUTHalla B KOJIOHOYHOM Xpomatorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpadudeckoro mporecca. Krmaccupukanus MeTomoB



XpoMarorpauu TMO arperaTHOMy COCTOsIHHIO (a3, Mo MeXaHWU3My pas3JeleHUusi U CIoco0y
opopmnenus mporecca. CrTerneHb pasfeneHuss W KpUTEpUld celeKTUBHOCTH. Kpurepwii
pazmenenus. OnTuMu3amms TPOILECCOB  paszjaeneHus cmecedt BemecTB. KoaddummeHT
pacnipenenenusi. OCHOBHOe ypaBHeHHE xpomarorpaduu. CBsizb (GOpMBI BBIXOJHON KpPUBOH C
W30TEPMOI  pacrpeiesieHusi B KOJIOHOYHOM Xpomatorpaduu. BeicoTa, »KBUBajIeHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpaduu. Ypasaenue Ban-Jleemtepa.

lNazoxxuakoctHas xpomarorpadus. OOmass xapakTepuctuka Meroda. lIpuHIMIUANBHAS
cxema ra3oBoro xpomarorpada. YcTpoiicTBo u Ha3HadeHHE y3710B Xpomatorpada. TpeboBanus,
MPEAbSIBISIEMbIC K HETIOJABW)KHON M MOABWKHOM (hazam. JleTekTopsl. MeToabl uaeHTUPUKAIIUN
BEIIECTB B Ta30BOi xpomarorpaduu. VaeHTuUKAMs KOMIIOHEHTOB pa3ieisieMbIX CMecel ¢
MOMOIUIbIO JIOTapU(PMHUUECKUX HHICKCOB ynep:kuBaHua. CrocoObl KOJIMYECTBEHHOIO aHAIU3a.
[TpumMeps! MpaKTHUECKOTO NCIOIB30BAHUS Ta30BOM XpoMaTorpaduu.

KunkoctHas xpomatorpadus. Knaccudukarms MeToA0B KHAKOCTHOW XpomaTorpaduu.
Ocob6ennoctu BOXX. [MpunnunuanbHas cxema KHIKOCTHOTO Xpomarorpada. TUmsl 1eTeKTopoB
B BOXX. Xunkoctnoaacopommonnas BIXKX. HopmansHo-(ha3oBbiii n o6pameHo-¢ha3oBbIi
BapuUaHTBl: COpPOEHTHI, AIIIOCHTHI, pa3lenseMble BemlecTBa. YpaBHeHHMe Hokca. Meroas
UIeHTU(UKAIIMN BEIIECTB U KonmdecTBeHHOro aHanmusza B BOXKX. [lpumepsr mpakTHuecKkoro
ucnonb3oBanuss BDOXKX. PacnpenenurensHas OymaxHas xpomarorpadus. KauecTBenHas u
KOJIMYECTBEHHAs! XapaKTepUCTUKU aHaTUTHYecKoro curHama. OOnactb mpuMeHeHus. | enb-
xpomarorpadus. [lonBrxHas 1 HenoABIKHAs (a3sl. OO1Iee ypaBHEHHE, OIMCHIBAIOIIEE MTPOLECC
renb-xpomarorpagpuu. Bo3MoxxkHocTH — renb-xpomatorpaduu. Ilpumepsl  mpakTH4YECKOTro
ucnonb3oBanusi. MlonooOMeHHass W MOHHas Xpomatorpadus. TpeGoBaHUs, MpeabsBIsIeMbIe K
peakiusM noHHOTo oOMeHa. OcoOeHHOCTH HOHOOOMEHHOU XpomaTorpadun. KoHcTaHTa HOHHOTO
obmena. M3otepmbl noHHOTO 0OMeHa. KaTroHUTHI U aHMOHUTHL. Koo puineHT ceneKTHBHOCTH.
HNonnass  xpomarorpadus. biok-cxema wuoHHOro Xpomartorpada. Pazgemstonue u
KOMIIEHCAIIUOHHBIE KOJIOHKH. AHAIUTUYECKNE BO3MOKHOCTH METO/A.

ABTOMAaTUYECKMA W aBTOMATU3UMPOBAaHHBIM aHanmu3. [lpyrue MeToapl aHaiu3a.
JluckperHble aBTOMaTH4ecKue aHanu3atopbl. [IpuHiun aeiictBus. HenpepsIBHBIM NPOTOYHBIM
aHaJIM3 U IPOTOYHO-UHKEKIIMOHHBIN aHaim3. [loHATHE 00 aHATUTUYECKON MacC-CIIEKTPOMETPHUH.
CymHocTs MeTofa. AHaIN3 OPraHUYECKUX BEIIECTB. DIIEMEHTHBIN aHaIU3.

4 O0beM yueOHOH TUCHUILINHBI

o B 3ayeTHBIX B akamem.
Bunast yueOHOI paboThI

eAMHUIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHHUILIHUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KouraktHas pa6ora (KP): 1,33 48,2
Jlexnuu (JIek) 0,44 16
Jlabopatopusbie 3anstus (J1a0) 0,89 32

CamocrositesbHas pa6ora (CP) 1,67 59,8

Bua koHTpoOJIA: 3aueT / IK3aMeH

3a4eT ¢
OLICHKOM

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eIMHHIIAX Jacax
OO0mas Tpy10eMKOCTb JMCIUILIHHBI 10 Y4eOHOMY 30 81
TJIAHY ’
KonTakTtHas patdora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
Jlaboparopusbie 3austust (J1ad) 0,89 24




CamocrositensHas padora (CP) 1,67 44,85
Bua koHTpoOJIA: 3aUueT / IK3aMeH 3a4eT ¢
OllEHKOM

AHHOTanus padoyeil MPOrpaMMbl IUCHUNITHHBI
«BblyucanTe/IbHAs MATEMATHKA /1JI51 0XPAHbI OKPY:KaOIeil cpe/ibl U PALMOHAJIBLHOTO
HCNOJIb30BaHUsI NPUPOAHBIX pecypcon» (B1.B./IB.03.01)

1 Henap aucHMNIMHBI - [aTh CTYJEHTaM TEOPETUYECKHE 3HAHUS U HAY4YUTh
MPAKTUYECKHM YMEHHUSM M HAaBBIKAM HCIOJIH30BAaHUS COBPEMEHHBIX MAaTEMaTHYECKHX METO/OB
pacyeToB, pacyYETHBIX HCCIEIOBAaHUM, aHalu3a, ONTHUMM3AIMM WHXKEHEPHBIX MPOLIECCOB C
IpPUMEHEHHEM NakeTa mareMmarudeckux nporpaMMm MATLAB nns pemenus mmpokoro kpyra
3aJ1a4 BHIYMCIIUTEILHON MaTeMaTUKH.

2 B pe3yabTrate wu3yyeHHs JUCHUILIHHBI OOydYallluiics MO mNporpamMme
0akaJlaBpUaTa J0JIKeH:

Obnadamye ClenyrOIMUMHA KOMIETCHITUSIMH

- CIOCOOHOCTBIO pellaTh CTaHJApTHBIE 3a/adl NMPO(PECCHOHANBHON NeATeIbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OUOIHOrpaduuecKoil KyabTyphbl C IPUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C Yy4YeTOM OCHOBHBIX TpeOOBaHUU WH(OPMALMOHHON
6e3onacuoctu (OITK-1);

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMIUINH B
npo(ecCHOHANBHOM  ACATETbHOCTH, MPUMEHATh METOJIbl MAaTeMAaTHYECKOTO aHaim3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOr0 rccieaoBanus (OITK-2);

- CIIOCOOHOCTBIO MOJIETTUPOBATH HHEPro- U pecypcocOeperaromye Mpouecchl B
XUMHUYECKON TexHoJoruu, Herexumuu u onorexuooruu (I1K-16).

3namo:

- BBIUMCIUTENIbHBIE U aITOPUTMUYECKUE aCMIEKThI, HEOOXOAMUMBIE JIJIsl TPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMITBIOTEPHOM MaTemMaTuku, B yactHoctu MATLAB;

— METOJIbI ¥ AJITOPUTMBI JUISI PEIICHUS MHKCHEPHO-TEXHHUECKUX PACUCTHBIX 3a]1a4;

Ymemp:

- dbopManu30BaTh 3314l BHIYUCINUTEIHHON MaTEMAaTHUKH;

- NPUMEHSTHh I[OJIyYeHHbIE 3HAHMSI TMpPH PEIICHUHM MPAKTHUYECKUX HHXKEHEPHO-
TEXHUUYECKUX PACUETHBIX 3a/1a4 BbIUMCIUTEIbHON MAaTEMaTUKH, C UCIIOJI30BAaHUEM COBPEMEHHBIX
CUCTEM KOMITBIOTEpHOI MaTeMaTuky, B yactHoctu MATLAB.

Braoemy:

- METOJJaMU TPUMEHEHHUSI COBPEMEHHBIX CHUCTEM KOMIIBIOTEPHOM MaTeMaTHKH, B
gqactaoctd MATLAB;

- CIIOCOOHOCTBIO TIOCTAHOBKM M DPEIICHUS HHKEHEPHO-TEXHUYECKHX PACUYCTHBIX
3a]a4 BBIUMCIUTEILHON MaTeMAaTUKU U HaBbIKAMH WHTEPIIPETAIMM U MPUMEHEHHSI MTOJTy4aeMbIX
pe3yIbTaToB.

3 Kpatkoe coaep:kanue TUCHUNIUHBI:

Beenenne. Ilenn u 3amaum  kypca. KpaTkuil HCTOpHUYECKMI OYEpK pa3BUTHS
OTEUYECTBCHHOM M 3apyOeKHOW BBIYHUCIUTEIbHOW MaTeMaTuku. OCHOBHBIC 3TaIlbl pa3pabOTKH U
peaM3aiyy anropUTMOB Ha KOMIThIOTEpax.

Pa3znen 1. XapakTtepucTuka METOJOB BBIUUCIUTEIHFHONM MaTEeMAaTHKH M UX OCOOEHHOCTH.
OcHOBHBIE 3TaIlbl PENICHUS 33/1a4 YUCICHHBIMU METOJaMH Ha KOMIIBIOTEpaXx.

Tema 1.1. TIKM MATLAB pmns pemieHuss 3afa4  BBIUHUCIUTEIBHON MaTEMAaTHKH.
Pazpabotka nmporpamm Ha si3pike MATLAB u Bapuantel ux crpykryp. CKpunTsl U (QyHKIUH.
CranmaptHble 1 HecTaHnapTHbIe QpyHKIMY s3pika MATLAB.

Tema 1.2 Omnepatopsl s3bika nporpammupoBanuss MATLAB. OchHoBHble pematenu
(solvers) MATLAB st periieHus 3a7a4 BEIYMCIUTEILHON MaTEMaTHKK YMCIACHHBIMA METOIaMHU.

Pa3gen 2. BeimonHenue matpuuHbix onepanuid Ha sizbike MATLAB u pemenue cucrem
JTUHEHHBIX anrebpanyeckux ypasHeHuit (CJIAY).



Tewma 2.1. Berunciienne oOpaTHBIX MaTPUIl U YMHOXKEHHE MaTpull Ha si3bike MATLAB.

Tema 2.2. Pemenue cucreM nuHeWHbIX anredpanuyeckux ypasHeHuil (CJIAY) meronom
['aycca ¥ METOJOM MPOCTHIX HTepanuii; mnpuMmeHnenue perrareneii (solvers) MATLAB mis ux
peanu3alnuy Ha KOMIIbIOTEpax
Tewma 2.3. O0yCIOBIEHHOCTh CUCTEMBI IMHEHHBIX ayireOpandeckux ypaBHenui (CJIAY) u uucio
00yCIIOBIICHHOCTH.

Pasnen 3. OOpaboTka pe3yabTaTOB H3MEPEHHUS OTHOW BeNWYWHBL [IpubnnxeHue
(GYHKLINU C OTHOM HE3aBUCUMOM MEPEMEHHOM

Tema 3.1. Onpenenenue kputrepusi CThIOJEHTa M OLIEHKA BEJIUYUHBI JIOBEPUTEIHHOTO
WHTEpBaja JJis OAHOU U3MEPSIEMOU BEJIMYUHBI.
Tema 3.2. MeToapl anmpoKCUMAalMM 3aBUCUMOCTEM C OJHOW HE3aBUCUMON TEPEMEHHOU U
npuMeHeHue pematesneid (Solvers) MATLAB miist ux peanu3aniu Ha KOMITBIOTepax.

Tema 3.3. MeTobl HHTEPIOSALMN 3aBUCUMOCTEN C OJHON HE3aBUCHUMOU MEPEMEHHOU U
npuMeHeHue pematesneid (Solvers) MATLAB st ux peanu3anyy.Ha KOMITBIOTepax.

Pasnen 4. Beruncnenrue HHTETPaIOB € OJTHON MEPEMEHHOW YHMCICHHBIMU METOJIAMHU.

Tema 4.1. MeToabl IpsMOYTOJIbHUKOB ISl BBIUUCIIEHUS ONPEACIICHHBIX HHTETPAIOB U HX
MOTPEIIHOCTH.

Tema 4.2. Meroa Tpanemuii Jyisi BBIYUCICHUSI OTPEEICHHBIX NHTETPAJIOB U MPUMEHEHUE
pematens (Solvers) MATLAB st ero peanusanuu Ha KOMIIbIOTEpaXx.

Tema 4.3. Metron CumriicoHa Jisi BBIYUCICHUS ONPEICICHHBIX HHTErPAIOB U MPUMEHEHUE
pematens (Solvers) MATLAB st ero peanusanuu Ha KOMIIbIOTEpaXx.

Pa3nen 5. Pemienne HeMHENHBIX YpaBHEHUI YUCIEHHBIMU METOJAMM.

Tema 5.1. Meron aeneHus oTpe3Ka MOIMOJIaM Il PEUICHUS] HEJTMHEWHOTO YpaBHEHUS U
npumenenue pematens (Solvers) MATLAB mist ero peanu3aiuy Ha KOMITBIOTEpaXx.

Tema 5.2. Mertoa KacaTelbHBIX [JI PELICHHUS HEIMHEHMHOTO YpaBHEHUS U MPUMEHEHUE
pemares (Solvers) MATLAB nans ero peanu3anuy Ha KOMIBIOTEpax.

Pa3nen 6. Pemenne cuctemM HEMMHEWHBIX YPaBHEHUH YUCICHHBIMU METOIaMH.

Tema 6.1. Meroa Heiotona-Padcona u npumenenue pematens (Solvers) MATLAB mns
€ro peajn3aluy Ha KOMIIbIOTepax.

Tema 6.2. Metoxa npocThix uTepanuii 1 npumeHenue pemarens (Solvers) MATLAB s
€ro peajn3aluy Ha KOMIIbIOTepax.

Paznen 7 Pemnenue 3a7a4 OAHOMEPHOM ONTUMM3ALUMN YUCIECHHBIMU METOAAMU

Tema 7.1 Meroasl OJHOMEPHOW ONTHMH3AIMK M TPUMEHEHHE pemaresei (Solvers)
MATLAB mist ux peanivzanuu Ha KOMIIbIOTEPAX.

Pasnen 8. Pemenne 3aa4 MHOTOMEPHON ONTUMHU3AIMHA YUCICHHBIMU METOIaMU

Tema 8.1 Meroasl MHOTOMEpHOW ONTHMHU3AllMM M TpPUMEHEHHE pemarenei (Solvers)
MATLAB mis ux peanusaiuy Ha KOMITBIOTEPaX.

Pa3gen 9. Pemenne nuddepeHnnanbHbIX ypaBHEHUH YUCIIEHHBIMU METOIaMH.

Tema 9.1 Metoas! pemenus nudepeHnaIbHBIX YPAaBHCHU W MPUMEHEHHE pelaTenei
(solvers) MATLAB s ux peanu3aiuy Ha KOMIIBIOTEPAX.

OO6miee KoIMUeCTBO paszzaenos — 9.

4 O0beM yueOHOH THCHUILINHBI

o B 3aueTHBIX B akamem.
Bunast yueOHOI paboThI
eIMHULIaX yacax

OO0uas TPyA0€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 30 108
IJIAHY ’
KounraktHas pa6ora (KP): 0,89 32,2
Jlexnuu (JIek) - -
Jlabopatopusbie 3anstus (J1a0) 0,89 32
CamocrositenbHas padora (CP) 2,11 75,8

Bua KoHTpOJIsA: 3a4eT / IK3aMeH 3a4yer




. B 3aueTHBIX B actponom.
Bunast yueOHOI paboThI
eAMHUIIAX gacax

OO0uas TPyA0€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 30 81
IJIAHY ’
KonTaktHas patdora (KP): 0,89 24,15
Jlexmm (JIek) - -
Jlaboparopusbie 3austust (J1ad) 0,89 24
Camocrositesbnas pa6ora (CP) 2,11 56,85

Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4yerT

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
«/luckpeTHass MaTeMaTHKa B OXpPaHe OKPY Kaloulel cpelbl U PallHOHAILHOM
HCIOJIb30BAaHUM MPUPOAHBIX pecypcos» (B1.B.JIB.03.02)

1 Heab TUCHUNIUHBI - GOPMUPOBAHUE Y CTY/IEHTOB CUCTEMbI OCHOBHBIX MMOHSTHH,
UCIIOJIB3YEMBIX I MOCTPOEHUS BAXKHEHIIMX MAaTEMaTUYECKUX MOJEIEH, U MaTeMaTUYECKHX
METO/IOB JIJIsl OTIMCAHUS PA3TUYHBIX MPOILECCOB.

2 B pe3yabrare wu3ydyeHusi AUCUUILVIMHBI OOYYAKOINMHCH IO MporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams cnepyiommMu  ooduienpodeccuonanbHbiMu Kommereniusamu (ITK):

- CIOCOOHOCTBIO HCIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IWCIHILINH B
npodecCuOHaNbHOM  AESATETbHOCTH, MPUMEHSATH METOJIbl MaTeMaTUYeCKOTro aHaiuu3a |
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIIepuMeHTaIbHOro rccienoanus (OITK-2);

- CIIOCOOHOCTBIO TJIAHUPOBATh AKCIEPHUMEHTAIbHBIC HCCICIOBAHUS, TOTYy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJyUeHHBIC pe3yabTaThl (ITK-15).

3namu:

-OCHOBHBIE MOHATHS W METOJbl AUCKPETHOM MaTEeMaTHKH, MAaTEMaTUYECKUX METOOB
penieHus npodeccuoHaIbHBIX 3a/1a4.

Ymems:

- IPUMEHATh MaTeMaTHYeCKHUE METOJbl MPU PEIICHUU THUIIOBBIX MPOdecCHOHATBHBIX
3azay.

Braoems:

-METOJIaMH MOCTPOEHUSI MaTEMaTHUECKON MOJIETN THUIMOBBIX MPOPECCHOHANBHBIX 3a7a4 U
COJIepKATEIbHOM MHTEPIIPETAIIMU MTOJIyYEeHHBIX PE3YJIbTaTOB.

3 Kpatkoe cogepskaHue TUCHUIINHBI

BBenenue

Ponb «/luckpeTHOW MaTeMaTMKH B OXpaHE OKPYKAIOIIeW Cpelapl W palMoOHAILHOM
WCIIONIb30BAaHUU TPUPOJHBIX PECypcoB» TMpH pa3paboTKe U OIKCIUTyaTallud XHMHKO-
TEXHOJIOTMYECKUX CHUCTEM.

Pasnen 1.2/1eMeHTHI TeOPHH MHOKECTB U ajiredpandyecKue CTpyKTypbI

BBeneHue B qUCKpeTHYIO MaTeMaTHKy. PoJib TUCKpEeTHON MaTeMaTHUKHU TP pa3paboTKe 1
IKCIUTyaTaIllui XHMHKO-TEXHOJIOTHUECKUX CUCTEM. MHOXKeCTBa, OTHOIIECHUS U PyHKIHUU. 3a1aHne
MHO>KECTB U OCyIIecTBIIeHUE onepaiuii Hax HuMU. CriocoOsl 3ananus. Onepannu o0beAUHEHHUS,
NEepPECeUCHHs, Pa3HOCTH, IOMOJHEHUS U JEKApTOBAa NPOU3BEIACHUA. AKCHOMATHKA TEOPUHU
MHOkecTB. Anrebpa Kantopa. MuHuMm3aius npenctaBieHunii MHOKeCTB. [luarpammer Diinepa-
Benna. bunapusie otHomenust. Crioco0bl 3aganust OnHapHBIX oTHOLIEHUH. CBOMCTBa OMHAPHBIX
oTHomeHud. Pa3ouenus. OTHOMIEHUS SKBUBAJIEHTHOCTH M mopsaka. [IpeactaBieHue N-apHBIX
OTHOILICHUH OMHApHBIMU. Ajrebpa oTHouieHud. OyHkiyu. MHbEeKINs, CIOPBEKIUS U OUESKITHSL.
Anrebpanueckue cTpykTyphl. [lomyrpynmel. Monouasl. ['pynmel. [Moarpynmer. [ukmmueckue
rpynnel. I'pynmbel moactanoBok. M3omopdusm rpynn. CMeXHBIE KIAacChl MO TOIATPYIIIE.
Hopmanbsnbie nenurenu. @akrop-rpynnsl. Konbla: onpenenenus, cBoOMCTBa, mpumepsl. [1oss.



Pa3znen 2. DiieMeHThI TeOpuU rpagos

I'padpl. 3amanme u xapakrepuctuku rpadoB. Buasl rpados. Iloarpadsr. Marpuis
CMEKHOCTH U MHIIMAEHTHOCTU. Ctenenu BepmnH. MapuipyTel Llenu. [{uknsl. Paccrosaue mexny
BepmmHaMu. Jluamerp u paamyc rpada. YHapHble W OWHapHBIE OmNEpanuu Haja rpadami.
Homonuenue rtpada. Ynmanenue u goOaBlieHWE BEpPIIMH. YOaleHWe W jJo0aBieHue pedep.
OtoxnectBienue BepunH. Pacmernienue Bepuma. O0benunenue rpados. [lepeceuenue rpagos.
Kommonents cBsisHOCTH. Moctel. BepmmHHas u  pebepHas CBsS3HOCTh. CBSI3HOCTH
OpPUEHTHUPOBAHHBIX TI'padoB. AJTOPUTM BBHIYMCICHUS CBS3HOCTU. BHYTpEHHSS yCTOWYHBOCTD.
BepmmaHoe uncno He3aBucUMOCTH. PebepHoe 4rciio He3aBUCUMOCTH. BepimHaHoe u pedepHoe
nokpeiTie rpada. BHemHss ycroiumBocTh. BepmmHHOe M pebepHOE YHMCIO BHENIHEH
yCTOMYMBOCTH. [{UKIBI M pa3pe3bl. DiliiepoBbl HUKIBI. ['aMUIbTOHOBBI HUKJIBI. [[aHapHOCTh U
ykinajka rpagos. ['panu miockoro rpada. Packpacka rpagos. Xpomatuueckoe yrcio. ['umnoresa
yeTbIpex Kpacok. JlepeBbs. Onpenenenus. CorictBa. Teopema Kanu. dyHnameHTanbHas cucrema
ukiI0B. OCTOB HaMMEHBILIETO Beca. YNOpsJOUYEHHBIE JepeBbsi. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM ITOMCKA B IEPEBE COPTUPOBKHU.

Pasnen 3. bByaeBsl pyHkuuu

Anrebpa noruku. bynessl pynkiuu. CriocoOs! 3amanus. byneBsl QyHKIIMN OTHON U IBYX
NEPEMEHHBIX 1 UX cBoHcTBa. Popmyibl OyieBoit anredpsl. OCHOBHBIE 3aKOHBI OYJIeBOM anreOphl.
DKBHUBAJICHTHOCTh (opMmyin. [lpuamun aoiicTBeHHOCTH. COBEpIIEHHBIE JU3BIOHKTUBHBIE W
COBEpILEHHBIE KOHBIOHKTUBHBIE HOpMasibHbIe (OopMbl. CHCTEMbI 3JEMEHTapHBIX OyJeBbIX
byskumii. OYHKIMOHATBLHO TOJHBIE CHUCTEMBI dJIEMEHTApHBIX OyJneBbIX (QyHKIui. [Ipumepsr
(YHKIMOHAIBHO TOJHBIX 0a3ucoB. Baxneilmme 3aMKHyTble Kiacchl. Teopema o
GyHKIMOHATBHON MoaHOTe. MuHuMM3aius OyieBbiX (yHKui. CokpaiieHHas, TyIMUKOBas M
mMuHuMaidbHas ¢opmbl. Kapter Kapno. Merton coueranus wunHzmexkcoB u meron KyaiiHa.
MuHuM#3aIisg  KOHBIOHKTHBHBIX HOpPMaNbHBIX (opMm. O030p MNPUIOKEHHH JTUCKPETHOU
mateMaTHKH. Pa3paboTka 3¢(eKTHBHOrO MaTeMaTHYECKOTO, IPOrPAMMHOT0, HH(POPMAITHOHHOTO
U TEXHUYECKOT0 00ecreyeH sI HA OCHOBE METOJIOB IUCKPETHOM MaTEeMaTHKH.

Pa3nen 4. UcuunciieHne BbICKa3bIBaHU I

BBenenue B MareMaTHuecKyro JIOTUKY. KpaTkue cBeleHns U3 UCTOPUHM MaTEMaTUYECKON
Joruku. Ponmp MaremMaTWdyecKod JIOTMKM TpH  pa3padOTKe M OKCIUTyaTallid XHMHKO-
TEeXHOJIOTM4ecKux cucreM. dopmanbHble aKCMOMaTUYECKHE CHUCTEMbl. CHUMBOJIBI, BBIPAKEHUS,
¢dopmybl, akcruombl. [IpaBuiio BEIBOA, HEMOCPEICTBEHHOE CIIE/ICTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3bIBaHMit. Jlornyeckuii BbIBOA. AkcroMbl. [IpaBuiao modus ponens. Teopema AeAyKIHUU |
npaBwio  cuwuiorusma. [lomHoTa M HENPOTMBOPEUYMBOCTH. HeE3aBUCHMOCTH — aKCHOM.
Pazpemmumocts Teopuu. [pyrue akcumomaruzauuu. I[IpoBepka BBIBOAMMOCTH C TOMOUIBIO
UCTUHHOCTHBIX Tabmui. CekBeHiuu [eHuena. Moxaens mupoB Kpumke. Meron pe3osroruii
Po6uncona. Merop kiay3 Bonra. O6paTtHbiii MmeTon MacioBa (61aronpusTHIX HaOOpOB).

Pasznen 5. UcunciieHue NpeJUKAaTOB U HeYeTKAas JIOTHKa

Jloruka mpenukaTtoB. ABTOMaTH3allus JIOTMUECKOTO BbIBOa. Ilepemennble, (pyHKIMH,
TEPMBI, TpPEIUKaThl, KBAHTOPHI, (opmyabl. O6nactb neiictBus kBaHTOpa. CBOOOAHBIE H
CBsI3aHHbIE NepeMeHHble. VIHTepnpeTaly, paBHOCHIBHOCTE. Pacrio3HaBanue 00111e3HAYUMOCTH.
[Ipobnema pa3zpemmMOCTH. AKCHOMBI M TpaBWiIa BBIBOJA MCUYUCICHHS NpEAuKaToB. Teopema
Jenykuuy. HenmpoTMBOpeYMBOCTP M NOJIHOTA. BbIHECEHME KBAaHTOPOB M MPEIBAPEHHAs
HopMaibHast popma. CKyJIeMOBCKHE CTaHAapTHBIE GOpMBI. IpOpaHOBCKUI YHUBEPCYM U TEOpeMa
Opbpana. [TogcranoBka u yaudukamnus. Metos pe3oaonuii U ero noiHora. CTpareruu MeToaa
pesomoumii. JIu3bproHktel XopHa. I[IpuHnun normdeckoro mnporpammupoBanus. Hederkue
MHOXkecTBa. Heuerkas noruka. IlosBnenue u cytb HeweTkocTu. Popmann3anusi HEUETKOCTH.
@OyHKIMSA NPUHAUIEKHOCTU. JIMHrBUCTHMYECcKas mnepeMeHHas. Omnepanuu HajJ HEUYETKUMU
MHOkecTBaMu. Hederkass apudmermka. Metonasr aedaz3uduxanuu. HeueTkwe oTHOmICHHUS.
CranpapTHble HeueTKHe jorumueckue omnepauuu. Hewerkuil BbiBox. CTENEHM HCTUHHOCTU U
CTENEHU yBEPEHHOCTH. HedueTknil aHaaor MeTo1a pe30JI0IUA.



Paznen 6. Koneunnie aBToMaThl, MamuuHbl Thiropunra-Ilocra, cj10kHOCTH
BbIYUCJICHUN

DOnemMeHThl TeopuH aBTOMaToB. [loHsATHE aBTOMaTHOrO MpeodpazoBaHusl MHGOPMALIUU U
KOHeyHoro aBToMaTa. CriocoObl 3a1aHust aBToMaToB. ABTromMarsl Munu u Mypa. [IporpamMmuas u
anmapaTHasl peajau3alys aBTOMaToB. DKBUBAJEHTHOCTh U MUHUMU3AIUSA aBTOMATOB. MallnHbI
Teropunra-Ilocta. @opmanuzanusi MOHATUS AITOPUTMA U (HOpMAbHBIE MOJEIH aJTOPUTMOB.
Mammuna TeropuHra: onpeaeiaeHus, CBocTBa, rpadnl nepexonos. Mammmna [Tocra. [TporpamMmel
s mamuH.  [Ipobrmema  pacnosnaBanus. IIpobirema  ocTaHOBKH.  AJNTOPUTMHUYECKH
Hepaspemumbie TpooseMbl. CII0XKHOCTh aITOPUTMOB. Mepbl CIOXKHOCTH. BpemenHas wu
€MKOCTHasl CJIOKHOCTb. ACHUMITOTHUYECKAs! CI0KHOCTb, IOPSIOK CIIOXXHOCTH, CJIOXHOCTb B
CpelIHEM M B Xyaulem ciydae. TpyaHopaspemmuMmele 3anaud. HenerepMUHMpOBaHHAs MalllMHA
Toropunra. Knacest P 1 NP. NP-nonabie 3agaun. NP-nosHOTa po0s1eMbl BBITOTHUMOCTH (popMyIt
JIOTUKU BbICKa3zbiBaHuil. OO030p NPUIOKEHWH MaTeMaTH4ecKoW JIOTMKWA. Hampasienus
UCIIONIb30BAHUs ammapaTa MaTeMaTHYeCKON JIOTMKM B 3a/adaX MPaKTUYECKOW WH(POPMATHKH.
Cneunduxanuss u  BepupUKalus  MOPOrpaMMHO-aNNApPATHBIX  IPOEKTOB,  JIOTUYECKOE
pOTrpaMMHUPOBaHUE, TOCTPOCHUE OHTOJIOTHH, S3bIKM OOLICHUS HHTEIUIEKTYaJIbHBIX ar€HTOB.

OO6r11ee KOJIMUECTBO pa3eiioB — 6.

4 O0beM yueOHOH TUCHUILINHBI

o B 3ayeTHBIX B akamem.
Buapr yaeOHO# paboThI
CAUHUIIaX qacax

Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KounraktHas pa6ora (KP): 0,89 32,2
Jlexnuu (JIek) - -
ITpaktrueckue 3austus (I13) 0,89 32
CamocrositensHas padora (CP) 2,11 75,8

Buj koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer

N B 3aueTHbIX B actponom.
Bunapr yaeOHO# paboThI

eAMHUIIAX gacax

Oo01mast Tpy10eMKOCTh TUCHHUILUIUHBI 10 Y4eOHOMY 30 81
IUIAHY '
KouraktHas pa6ora (KP): 0,89 24,15
Jlexuuu (JIek) - -
[Mpaktuyeckue 3anatust (I13) 0,89 24
CamocrositesibHas padora (CP) 2,11 56,85

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIHMHBI
«OcHOBBI MeHeMKMeHTa 1 MapkeTuHra» (b1.B./[B.04.01)

1 Henp AMCHUNIMHBI — TIOJyYEHUE CHCTEMbl 3HAHUH O 3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS TIPENNPUATUH B CHUCTEME HALMOHAIBHON SKOHOMHUKH, IMPEICTABICHUHA B
o0yacTu MEHEe)KMEHTa M MapKETHHTa, BKJIIOYas METOI0JIOTUYECKNE OCHOBBI U 3aKOHOMEPHOCTH,
(YHKLINU, METONbl, OpPraHMU3ALUOHHBIC CTPYKTYpPbl, OPraHU3alMI0 IPOIECCOB, TEXHHUKY U
TEXHOJIOTHI0 MEHEKMEHTA U MapKETHHTa B YCIOBUSIX PHIHOYHOM SKOHOMUKH; 3aJI0)KEHHE OCHOB
npo(hecCHOHANEHOM IS TEIbHOCTH 0aKaIaBpOB.

2 B pe3yabTare wu3y4yeHHs JAUCHMUIUVIMHBI OOydYalouuiics M0 mporpamMmme
0akajaBpHaTa q0JIKEH:



Obnadams  CIEAYIOIIMMHI obmekyneTypabiMu  (OK) wu  mpodeccnoHaIbHBIMU
komnereHnusaMu (I11K):

- CIIOCOOHOCTH UCMOJIb30BaTh OCHOBBI YKOHOMHYECKUX 3HAHUH B PA3ITUYHBIX chepax
xusneaestensuoct (OK-3).

- CIIOCOOHOCTh HMCIOJB30BaTh JJIEMEHTHI JKOJOr0-d)KOHOMUYECKOTO aHallku3a B
CO3JIaHUH DHEPro- U pecypcocdeperarommux texuonoruii (ITK-8).

3namo:

- MPUHIMIIBI  COCTABJICHUS TEXHUYECKOW JOKyMmMeHTanuu (rpaukoB pador,
WHCTPYKIUH, TNIAHOB, CMET, 3asSBOK HA MaTepUANIBl K 00OPYI0BaHKE) U JIP.;

- TEOPETUUECKHE OCHOBBI M METObI BEIPAOOTKH LIEeH U CTpaTeruu Ou3Heca;

- MPHUHIIAITEI TTOATOTOBKH JAOKYMEHTAIMH JUISI CO3JaHUS CUCTEMBl MEHEIKMEHTa
KayecTBa MPEeANPUATHUS;

- METOJIbI ¥ TEXHOJIOTHH MIPUHATHS U PEaU3alliy yIPABICHUSCKUX PEIICHH.

Ymems:

- COCTaBIISITh 3asBKU Ha 000PYIOBaHNUE;

- pa3pabaTbIBaTh TEXHUYECKYIO IOKYMEHTALIUIO;

- NPUHUMATH yIPaBICHYCCKHUE PEIICHUS U OPTaHU30BBIBAThH UX BHITIOTHEHUE,

- cobupatb, 00pabaThIBaTh U UCIOJIb30BATh YIPABICHYECKYI0 HHPOPMAIIHIO;

- paboTaTh ¢ ypaBICHUECKON TOKyMEHTAIIUEH, TOJIb30BAThCS 3aKOHAM, HOPMaMH U
IpaBUJIaMU aJIMUHUCTPATUBHOM JEATEIbHOCTH;

- pacnpenensTh 00sI3aHHOCTH U OTBETCTBEHHOCTb;

- HCIIOJIb30BaTh METO/bl MOTHBAIIMH [IEPCOHAIA;

- KOHTPOJIMPOBATH U PETYJIUPOBATH UCIIOJIHEHUE TUIAHOB.

Braoemy:

- HABBIKAMU TPUMEHEHHUS ONTHUMAIBHBIX MOAXOOB JJIs JUATHOCTHKU W aHallM3a
PBIHKA;

- METOJIJaMHU PYKOBOJICTBA TIEPCOHAIIOM,

- UHCTpyMeHTaMH 3 (PEKTUBHOTO yIpaBIeHUS MPEANPUITHEM.

3 Kpatkoe cogep:xkaHue TUCHUTINHBI

Pa3nen 1. OcHoBBI yHipaBjieHHs IPeANPUSTHEM

1.1 Bseoenue. IIpedomem, memoo u codepaicanue oucyuniunvl « OCHOBbL MeHedHCMeHma U
MmapkemuHea». Teopus yIpaBleHUS: YIpaBlIeHHE Kak MOTPeOHOCTh U Kak (pakTop ycmexa
JESTENIbHOCTH, CYIIHOCTh M COJACPKAHHWE YIPABIICHUS, MECTO TECOPUU YIPABJICHHS B CHCTEME
COBPEMEHHBIX 3HaHMM, crenuuKa YIMpaBICHYECKON NeATeIbHOCTH, COBPEMEHHBIE MPOOIeMbl
ynpapieHusi. ['€He3uc Teopuu YIpaBICHHS: YIPABICHUYECCKHE PEBOJIONNN, BO3HHUKHOBCHHE
HAayYHOM TEOpUM YIpaBJIEHUS, UCTOKM M TEHICHIIMH Pa3BUTHS POCCHICKOTO YIpPaBIICHUS.
3aKOHOMEPHOCTH M TPHUHIMIBI YNpaBiIeHUs: CYyObEKTHBHbIE U OOBEKTHUBHBIE (DAKTOPHI B
yIpaBIeHUU.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Oyenka 3¢ghexmusrocmu
ynpagnenus. CucTemMa yNpaBJiICHHs: TIOHSITHE CUCTEMBI YIIPABJICHHUS, pactpeencHne QyHKIIHIH,
MOJIHOMOYMI M OTBETCTBEHHOCTH, MPUHIIUIIBI TIOCTPOCHUSI CUCTEM yrpasiieHus. LlenTpanuzanus
U JICTICHTPAIM3AIIHS YIIPABJICHUS, JEICTUPOBAHUE MOJHOMOYMI B TMpoIleccax YIpaBIICHUS.
OpranuzanuoHHas CTpykTypa u ee BuIbl. OCHOBHBIE MOHATUS 3()PPEKTUBHOCTU YIIPABICHUS.
[oxazatenu 3¢ pekTHBHOCTH yIIpaBICHHUS.

Pa3znea 2. OcHOBBI MEHEIKMEHTA

2.1 Lleau 6 cucmeme ynpaenenus. Paspabomxa cmpamezuii u nnanos opeanuzayuu. Llemn
U IIeJieNojlaTaHie B YIMPABICHUH: POJIb IENU B OpPraHM3alMM U OCYIIECTBIEHHU IPOIIECCOB
yIpaBleHus, KaccupuKaus 1eiei, MOCTPOSHHE IepeBa LeJeil; cCoueTaHue pa3HOo00pasus 1enei
U GYHKIMI MEHEPKMEHTa; CUCTeMa YIPaBJIEHUS O LENsIM; CTpaTerusi U TaKTHKa YIPaBJICHUS.
CyImHOCTh, TMPUHIMUIIBI U METOABl IIaHupoBaHus. [Iporecc BwipaboTku cTpareruu. Dopmbl
TEKYIIETo MJIaHUPOBAHUSI.



2.2 Texwnonoeus paszpabomku u npunamus ynpaeieHuyeckux pewenuti. Pa3paboTka
VOpPaBIEHYECKUX pEHICHUH: TMOHATHE W  Kilaccu(UKaIMs  yIOpaBIEHYECKUX — PEIICHUH,
OCHOBOIIOJIATaONINEe 3JIEMEHTHI JIeATENbHOCTH, YCIOBUS M KPUTEPUU TMPUHATUS PELICHHIA,
IpOIECC W MOJETH MPHUHATHS YIPAaBIEHYECKUX PEIICHUHN, peanu3anus YyIpaBIeHUYSCKUX
pELICHUH.

2.3 Bracmw 6 cucmeme ynpasnenus. iuoepcmeo u cmuib ynpasnenusi. OTHOLLEHUS BIACTH
B CHCTEME€ YMpaBJICHUS: MOHATHE M THUIOJOTHS BJIACTU; BJIAcTb U ABTOPUTET MEHEKepa;
npu3HaKky, (aKTOpbl W TPOSBICHUS HEYMPABISEMOCTH; WCTOYHUKH BIIACTH B YIPABICHUU
OpraHM3alyeil; MmapTHEPCTBO B Mpolleccax MeHeIKMeHTa. JIMaepcTBO U CTWIIb YIpPaBIICHUS:
nporeccsl  (OPMHUPOBAHHWS M OCHOBHBIE COCTABISIONIME JIHAEPCTBA, (OpMambHBIE U
HedopMasbHble (HaKTOPbI JIUJEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIE YIPABICHUS, TCHACHIUS
Pa3BHUTHSI CTUIISI YIIPABIICHUS.

2.4 Momusayuonusie ocHo8bl ynpaenieHus u Kou@auxkmol. MoTuBalus ACSITEILHOCTH B
YIpaBIEHUU: MOTUBHI JISATEIBHOCTH YEJIOBEKA U MX POJIb B YIPaBICHUHN, OCHOBHBIC MMOHSITHUS U
JIOTHKa Tpolecca MOTHBaluHU, (QakTopbl (GOpMHUpPOBAaHUS MOTHBOB TpYyZAa; MCIIOJIb30BAHHE
MOTHBAIIMHM B MPAKTHKE MEHEIKMEHTa; (hakTophl 3(H(HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIENIMK MOTUBaluu. ['pynmoBas TuHaAMUKa W KOH(MIUKTHI: pOJIb TPYIIB B MOBEACHUU U
JESTEIIbHOCTH YeNIOBeKa, (POPMUPOBAHKE TPYIII, B3AaMMOJICHCTBHUS B TPYIINIE U B OPraHU3AIINH;
BO3HUKHOBEHHE, TPOSBICHHE U PA3HOBUAHOCTH KOH(IMUKTOB, BIUSHUE KOH(IUKTOB Ha
yIpaBleHUE.

Paznen 3. OCHOBBI MapKeTHHIa

3.1 Mapkemune kax cucmema ynpaenenus, pe2yaiuposanus u usyyenus pvinka. llonsatue
MapKEeTHHTa, MPOUCX0XKIEHUE U CYIIIHOCTh MApKETHUHTa, 1€ MapKeTuHra. OCHOBHBIEC TPU3HAKU
MapKETHHTOBOTO CTUJs yrpasieHus. Konnenmuu mapkeruHra. OCHOBHBIC BUIBI MapKETHHTA.
MapkeTuHroBas cpena.

3.2 Komnnexc mapxkemunea. Ochognble mapkemuneosvle uncmpymenmsl. CoaepxxaHue u
IpoLecC yrpaBieHuss MapkeTUHroM. OcHOBHbIe (DYHKUMH MapkeTHHra. ToBapHas, IeHOBas,
cOBITOBasl 1 KOMMYHHUKAIIMOHHAST TOMUTUKU (pupmbl. ToBapHbie cTpateruu. Pa3paboTka HOBBIX
TOBapOB.

4 O0beM yueOHOH THCHHMILINHBI

o B 3ayeTHBIX B akamem.
Bunast yueOHOI paboThI
eAMHHIIAX qacax

Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 20 72
IUIAHY ’
KounraktHas pa6ora (KP): 0,89 32,2
Jlexnuu (JIek) 0,44 16
[Tpaktrueckue 3anstus (113) 0,45 16
Camocrositesbnas pa6ora (CP) 1,11 39,8

Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayerT

N B 3aueTHbIX B actponom.
Buapr yaeOHO# paboThI
eAMHHIIAX gacax

Oo01mast Tpy10eMKOCTb TUCHHUILIUHBI 10 Y4eOHOMY 20 54
IUIAHY ’
KounraktHas pa6ora (KP): 0,89 24,15
Jlexruu (JIek) 0,44 12
[Tpaktrueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP) 1,11 29,85

Buj koHTpoJIsi: 3a4eT / IK3aMeH 3aver




AHHOTanUs padoyeil MPOrpaMmMbl JUCUUILIIMHbBI
« OCHOBBI TeEXHHYECKOT0 peryjupoBanus u ynpasjenus» (b1.B.J1B.04.02)

1 Heab IUCHMIVIMHBI — TOJYYCHUE CUCTEMbI 3HAHWHA 00 YIpaBICHWU KauyeCTBOM Ha
OPEANPUATHIX B CUCTEME HAllMOHAJIBHONW SKOHOMHKH, BKJIIOYas METOJOJOTHYECKUE OCHOBBI U
3aKOHOMEPHOCTH VIIPABJICHUS KAa4eCTBOM B YCJOBUSAX PHIHOYHOW SKOHOMUKHW BHEAPEHHE
pe3yJIbTaTOB HAYYHO-TEXHUYECKHX M IPOEKTHO-KOHCTPYKTOPCKHUX pa3pabOTOK B peabHBII
CEKTOP SKOHOMUKH.

2 B pe3yabraTe wu3y4YeHHUS] AUCHMILIMHBI 0O0y4yalOlMiicd MO Mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obnadams  cleqyIOIUMH obmekynbTypHbiMH  (OK) u  mpodeccrnoHambHBIMU
komrereHmusmu (I1K):

- CIOCOOHOCTH UCTIONB30BaTh OCHOBBI YKOHOMHYECKUX 3HAHUH B Pa3IMYHbBIX chepax
xusHenestensaoctu (OK-3).

- CIOCOOHOCTh HCIIOJIB30BaTh JEMEHTHI DKOJOT0-3KOHOMHYECKOTO aHaliu3a B
CO3JIaHUM SHEPro- u pecypcocodeperaromux texuosnorui (IIK-8).

3namo:

- OPUHIUIBL  COCTABICHUS TEXHUYECKOM JOKyMeHTauuu (rpaduxoB pador,
WHCTPYKIIHH, IIIAHOB, CMET, 3asIBOK HA MaTepHaibl © 000pyIOBaHKE) U JP.;

- TEOPETUYECKHE OCHOBBI M METOJIbI BEIPAOOTKH 1LI€JIeH U CTpaTeruu OM3Heca;

- NPUHIUIB TOJTOTOBKH JOKYMEHTAIIMH JIJISl CO3/IaHUSI CUCTEMbl MEHEKMEHTA
KauecTBa MPEATNPHUSITHUS;

- METOJBI ¥ TEXHOJIOTUH MPHHATHUS M PEaTH3alMH YIIPABICHYCCKUX PEIICHHA.

Ymemo:

- COCTABJIATH 3asBKH Ha 000PY/I0BaHHE;

- pa3pabarbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

- NPUHUMATD yIPaBICHYECKHAE PEIICHUS] 1 OPTaHU30BBIBATH MX BBITOJIHEHHE;

- cobupath, 00padaThIBaTh U UCTOIB30BAThH YIIPABICHUECKYIO HH(POPMAIIHIO;

- paboTatk ¢ yrpaBlIeHYECKOH JOKYMEHTAIUEH, II0JIb30BaThCS 3aKOHAM, HOPMaMH H
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESATEILHOCTH;

- pacrpenensiTb 00sS3aHHOCTH H OTBETCTBEHHOCTb;

- UCTIOJIb30BaTh METOIbI MOTHUBALIMH II€PCOHATIA;

- KOHTPOJIMPOBATH U PETYJIMPOBATH HCIIOJHEHUE TIAHOB.

Bnaodemu:

- HaBBIKAMU TPUMEHEHHS ONTHMAIBHBIX TOIXOJOB JUIsl TUArHOCTUKUA W aHan3a
PBIHKA;

- METO/IaMH PYKOBOJICTBA TIEPCOHAIIOM;

- UHCTPYMEHTaMU YPPEKTHBHOTO YIPABICHUS PEATNPUITHEM.

3 Kpartkoe coaep:kanue I CHUITUHBI

Paznen 1. OCHOBBI yripaBlieHHUS] KAUECTBOM Ha MPEIIPUSTHH

1.1 Bseoenue. IIpeomem, memoo u cooepicanue oucyuniurvl. Teopus ynpaBICHUS:
yIpaBJieHue Kak MOTPEOHOCTh M Kak (akTop ycmexa JesTeIbHOCTH, CYIIHOCTh U COJCPKaHHE
yIpaBJICHUs, MECTO TEOPUH yTIPaBJICHUS KaYECTBOM B CHCTEME COBPEMEHHBIX 3HAHHM, crierduka
YIPaABICHYECKOH  NIEATEIPHOCTH, COBPEMEHHBIC  MPOOJEMBI  YIPABICHHS  KadeCTBOM.
3aKOHOMEPHOCTH M NPUHIUIBI YIPABICHUS KauyeCTBOM: CYOBEKTHUBHBIE U OOBEKTHUBHBIC
(hakTOopHI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpusmuu. Oyenxa 3¢gexmusnocmu
ynpasnenus kavecmseom. CHcTeMa YIPaBICHHS KAa4eCTBOM: IOHSATHE CHUCTEMBI YIIPaBIICHUS,
pacnipenenenue (yHKIMH, MTOJHOMOYMH M OTBETCTBEHHOCTH, MPUHIUIBI MOCTPOSHHS CHCTEM
yhpaBJeHUsIKa4ecTBOM. LleHTpanm3anus W JeNeHTpadu3alus YIpaBiICHUs, ICIeTHPOBAHHE
IOJTHOMOYHI B Tpoleccax ympaBieHUsKadyecTBOM. OCHOBHBbIE TOHATHS APPEKTUBHOCTH
yrpaBiieHus: KauecTBOM. [lokazarenu 3 PeKTHBHOCTH yIPABICHUSKAYECTBOM.

Paznien 2. OCHOBBI CUCTEMBI MEHEKMEHTA KaueCTBa



2.1 l]enu 6 cucmeme ynpasnenus kawecmseom. llenu B ynpaBiIeHUMKA4E€CTBOM: POJIb LIEIU
B OpPraHU3allly M OCYIIECTBICHUH MPOIIECCOB yIPaBICHUS, KIaCCHPUKAIUS 1eTei, TOCTPOeHUE
JiepeBa IeJIei; coueTaHne pasHo0Opa3us 1eseil U QyHKIN MEHEDKMEHTA; CUCTEMa YIPaBIICHUS
MO WEJIsAM; CTpaTerusi U TaKTUKa YyMNpaBlIeHUsIKa4eCcTBOM. CyIIHOCTh, MPUHIUIIBI U METObI
wianupoBanus. [Iponecc BeipaboTku crpareruu. @OopMbl TEKYIIETO MJIaHUPOBAHUS YIIPABICHUS
KauecTBOM. BHeapeHue pe3yibTaTOB HAyYHO- TEXHUYECKUX U TMPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboTOK B peanbHbI CEKTOP IKOHOMHUKH.

2.2 Texuonocus paspabomku u npuHamus ynpasienyeckux peuwienuti. Pa3paboTka
VOpPaBIEHYECKUX PpEUICHUIl: TMOHATHE W  KiaccuuKalus yOpaBlI€HYECKHX pEeLIeHU,
OCHOBOIIOJIATAIOIINE 3JIEMEHTHI JIEATEIbHOCTH, YCJIOBUS M KPUTEPUM MPUHATUSA PEIICHUH,
OpOLECC M MOJEIH TMPHUHATHS YIPABIEHYECKUX pEIICHUH, peanu3anusi YyHpaBIeHYECKHX
peleHui.

Pazoen 3. Ynpasnenue nepconanom

3.1. Bracms 6 cucmeme ynpasnenus. Jluoepcmeo u cmuns ynpagienus. OTHOILIECHUS BIACTH
B CHCTEME€ YMpaBICHUS: MOHATHE M THUIOJIOTHS BJIACTU; BJIAcThb U ABTOPUTET MEHEKepa;
npu3Haky, (akTOpbl W TPOSBICHUS HEYMPABISEMOCTH; WCTOYHUKH BIIACTH B YIPABICHUU
OpraHM3alyeil; MmapTHEPCTBO B Mpolleccax MeHeIKMeHTa. JIMaAepcTBO U CTHIIb YIpPaBIIECHUS:
nporeccsl  (OPMHUPOBAHWS U OCHOBHBIE COCTABISIONIME JIHAEPCTBA, (OpMambHBIE U
HedopMasbHbIe (HaKTOPBI JIUJEPCTBA, MPOSBIECHUE JIUJEPCTBA B CTUJIE YIPABIICHUS, TCHACHIUS
pPa3BUTHUSA CTUJISL YIIPABIICHHUS.

3.2. Momusayuonnvle ocHo8bl ynpasieHus u KoHgauxkmol. MoTUBaLIUS NEATEIBHOCTH B
yYIpaBJICHUU: MOTHUBBI JIEATEILHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUHU, OCHOBHbBIC TIOHITHUS U
JIOTHKa Tpolecca MOTHBaluHU, (QakTopbl (GOpMHUpPOBAHUS MOTHBOB TpPYyZAa; MCIIOJIb30BAHHE
MOTHBAIIMHM B MPAKTHKE MEHEIKMEHTa; (hakTopsl 3(H(HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIENIMK MOTUBaluU. ['pynmoBas TuHaAMUKa W KOH(MIUKTHI: pOJIb TPYIILI B MOBEACHUU U
JESTEIIbHOCTH YeNIOBeKa, ()OPMUPOBAHKE TPYIII, B3aMMOJICHCTBHUS B TPYIINE U B OPraHU3AIINH;
BO3HUKHOBEHHE, TPOSBICHHE U PA3HOBUAHOCTH KOH(IMKTOB, BIUSHUE KOH(IUKTOB Ha
yIIpaBJICHUE KAYECTBOM.

4 O0beM yueOHOH THCHMILINHBI

o B 3aueTHBIX B akazem.
Buapr yaeOHO# paboThI
eAMHUIIAX qJacax

OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 20 79
IJIAHY ’
KonTakTtHas patdora (KP): 0,89 32,2
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3aastus (I13) 0,45 16
CamocrositesibHas padora (CP) 1,11 39,8

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

. B 3ayeTHBIX B actponom.
Bunast yueOHOI paboThI

eAMHUIIAX qacax
OO0mas Tpy10eMKOCTb JMCIUIIIUHBI 10 Y4eOHOMY 20 54
TJIAHY ’
KonrtakTtHas patdora (KP): 0,89 24,15
Jlexmum (JIek) 0,44 12
[Tpaktuueckue 3ausrus (113) 0,45 12
CamocrositenbHas padora (CP) 1,11 29,85

Bua KoHTpOJIsA: 3a4eT / IK3aMeH 3ayerT




AHHOTANUA padoyeil MPOrpaMMbl AUCHUNIMHBI
«buojgorus» (b.1.B.J1B.05.01)

l1leabl0 AUCHUIUIMHBI SBISETCS  (POPMHUpPOBAHWME 3HAHUH O  pa3HOOOpazuu
OMOJIOTUYECKNX OOBEKTOB KHUBOW MPUPOIBI, UCTOPUUYECKOM W WHIUBUAYATHHOM Pa3BUTHUU
OpraHU3MOB JIJIsl TOHUMaHUS CTpAaTEerny COXpaHeHUsi OMopa3HOo0pa3usl U OXpaHbl IPUPOIDI.

2 B pe3yiabraTe uU3y4YeHHs AUCHUILUIMHBI O0y4YawIIWiicsi MO NporpamMme
0akaJjlaBpuaTa J0JIKeH:

Obradamye ClenyrONIUMHA KOMIETEHIUSIMHU:

- 00J1a1aTh CITIOCOOHOCTHIO UCIIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JUISI
NOHUMAaHUsI OKpPY>KaroIero Mupa u ssieHuid mpupost (OI1K-3);

- CIIOCOOHOCTBIO YYaCTBOBATh B COBEPILICHCTBOBAHUHU TEXHOJIOTUYECKUX MTPOIIECCOB
C TIO3UIIMH SHEPTO- U PECypcocOepeKeHNs, MUHIMH3AIUHN BO3JICHCTBUS HA OKPYKAIOMIYIO CPEIY
(TTIK-2).

3namu:

- OCHOBHbBI€ Pa3IN4Us KUBBIX U HEKUBBIX CUCTEM;

- CTpOEHHE, COCTaB © (PU3HMOJIIOTUYECKYI0 pOJIb KJIETOYHOH CTEHKH W
[UTOIJIa3MaTUYECKOW MEMOpaHbl; BHY TPUKJIETOYHBIX OpraHesl,;

- XUMHUYECKYI0 OpTraHW3aliio, CTPOCHHE U (YHKIMH KIETOK 3YKapHOTOB H
IPOKAPUOTOB

- CTPYKTYpPY HYKJIEHMHOBBIX KHCIOT M MPHUHIMII MAaTPUYHOTO CHUHTE3a KaK OCHOBY
HACJIEICTBEHHBIX CBOWCTB UBBIX CUCTEM

- TEHETUYECKUM KO U €r0 CBOMCTBA

- OCHOBHBI€ dTalbl OMOCHHTE3a Oelka

- TEOPETUYECKHIE OCHOBBI U MPAKTUUYECKUE JOCTHKCHUS OMOJIOTUU Pa3BUTHS

- CYIIHOCTh TPOIIECCOB, MPOTEKAIOIIUX B OpPraHu3Me M 3aKOHOMEPHOCTH
B3aMMO/JICHCTBHUSI OpPraHru3Ma ¢ OKPYX aroIllel cpeaomn

- 0a30BbIC MPECTABICHUS O pa3HOOOpa3un OMOJIOTHYECKUX 0OHEKTOB

- OCHOBBI TEOPHUH IBOJIOLIUH.

Ymems:

- BBIOMpATh TEXHUYECKHE CPEJICTBA AJIS PEIICHUS TOCTABIICHHBIX 3a/a4;

- JIOTUYHO UHTEPIPETUPOBATH MOIYUEHHYIO HHPOPMAIIHIO;

- AHATM3UPOBATH MOJTYUYCHHBIE PE3yIbTATHI.

Braoemy:

- OCHOBHBIMH MOHSATUSMU OUOJIOTHH.

3 Kparkoe coaep:xxaHue I CUMILIMHBI.

CBolicTBa )KMBOTO. YPOBHU OpraHU3alluy XKHUBBIX CUCTEM. brosorus, kak COBOKYITHOCTb
HayK, U3y4aloUIuX CTPYKTYpy, QYHKINOHHUPOBAHUE U Pa3HOOOpa3He KUBBIX CUCTEM Ha pa3HbIX
YPOBHSIX OpraHU3alUUd. XUMHUUYECKHUE KOMIIOHEHTHI JKUBOTO: JIEMEHTBI, COJICPKAIIUECS B KUBBIX
cucTtemax, Ouosnornueckue Moiekynbl. CTpoeHue, coctaB U (hU3HOJIOTHYECKast POJIb KIECTOYHON
CTEHKH W BHYTPUKJIETOYHBIX Opraneii. PazmMuoxenue u pasButue. OCHOBBI KIACCUUYECKOU
reHeTuku. [loHATHE O HACIENCTBEHHOCTH W M3MEHYMBOCTU. MarepHuaibHble U MOJEKYJISIpPHBIC
OCHOBBI HaciencTBeHHOCTH. (OcHOBHBIe 3akoHbI Mennens. I[Iporeccsl BHI000pa3oBaHUS.
OcHOBHBIE THUITBI HBOJIIOLIMOHHBIX MPOLECCOB. | 1aBHBIE HallpaBieHus 3Bojounu. Pasnoobpasue
JKUBBIX OPTaHHU3MOB.

4 O0bem yueOHOH TUCHUNIMHBI

. B 3ayerneix | B akagem.
Bunast yueOHOI paboThI

eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTh IMCIHUIJIHHBI 10 Y4e0HOMY IJIAHY 3,0 108
KonrtaktHas patdora (KP): 0,89 32,2
Jlexmum (JIek) 0,44 16

[Tpaktuueckue 3anastus (I13) 0,45 16




CamocrositensHas padora (CP) 2,11 75,8
Bua koHTpOJIA: 3aUeT/IK3aMeH 3ayer

B

. B 3aueTHbIX
Bunast yueOHOI paboThI ACTPOHOM.
€IMHUIIAX

Jacax

OO0uasi TPy10€eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILIaHY 3,0 81
KontaktHasi pa6ora (KP): 0,89 24,15

Jlexmum (JIek) 0,44 12

[Tpaktuueckue 3ausrus (113) 0,45 12
CamocrositesibHas padora (CP) 2,11 56,85
Buj koHTpOJIsI: 3a4eT/IK3aMeH 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Axonorus» (b.1.B.J1B.05.02)

1 Heabo u3yyeHus TUCHUIIUHBI - CHOOPMHUPOBATH y CTYACHTOB HEOOXOIUMBIH IS
YCHEIIHOTO OCYIIECTBIEHUSI MPOo(ecCHOHANbHON AedaTeIbHOCTH YpOBEHb 3HaHHMM B oOjactu
IKOJIOTMYECKUX 3aKOHOB, OMOC(EPHBIX MPOIECCOB, TEOPUH IBOJIOLNHU, MPUIHH BO3ZHUKHOBEHUS
U TPOSIBICHUN TN00ATbHBIX SKOJIOTHMYECKHUX IMpolieM, 00 aHTPOMOreHHBIX BO3JIEHCTBUSAX Ha
ouocepy 1 0 GuopazHOOOpa3nM, KAK OCHOBE YCTOMUHUBOCTH COOOIIIECTB.

2 B pe3yabtare M3ydyeHHsl AUCHUIJIMHBLI 00y4yalouiuiicss Mo mporpamme GakaJjab-
puAaTa J10JIKeH:

Obnadams cnenyromumu komretreHmusimu (OITK):

- CIIOCOOHOCTBIO HCIONB30BaTh OCHOBHBIC E€CTECTBEHHOHAYYHBIC 3aKOHBI JUISI
MOHUMAaHHMsI OKPY’KafoIIero Mupa u sieenuit npupos! (OI1K-3);

CIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTHUECKUX MTPOIECCOB C MO3H-
AN HEPro- U PECYypCcOCOEPEKeHUs, MUHUMH3AIIMK BO3/IEHCTBHS Ha okpyxatomryto cpeny (ITK-
2).

3nams:

- (pyHIamMeHTaTbHBIC TOHSTHS, 3aKOHBI M IPUHITUITBI YKOJIOTUH,

- 3aKOHOMEPHOCTH Pa3BUTHS 3KOCUCTEM M UX KOMIIOHEHTOB,

- IPUYHHBI ¥ TEHJCHIINH Pa3BUTHS COBPEMEHHBIX IKOJIOTUYECKUX MPOOIeM;

- OCHOBHBIE pe3yJbTaThl BO3ACHCTBHsSI OOLIECTBA Ha MPUPOAY, SKOJIOTHYECKHE
MOCHIEACTBHUS DTOr0 BO3JACHCTBH,

- YCIIOBUSI yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA.

Ymemn:

- OODBSICHUTH TNPUUYMHHO-CIEACTBEHHBIE CBSI3M DSKOJOTMYECKHMX U HCTOPUUYECKUX
MPOIIECCOB, BIUSHUE YEIOBEKAa HA DKOJIOTMYECKUE SIBJICHHS, UJEH YCTOWYUBOTO Pa3BUTHS,
9KOJIOTHYECKOH eATEeIbHOCTU U KYJIbTYPHI;

- aHATU3UPOBATh PA3UYHBIE DKOJOTWYECKHUE CHUTYyallud, NPHUHUMATh KOHKPETHBIC
pEILIeHUS [0 UX YITyUYIICHUIO.

Braoemy:

- TMOHSATHIHBIM amnmapaToM [UIsl aHajdu3a JaHHBIX IO OXpaHE OKpYKalolled cpembl,
METOJIJaMU BBIOOpa PAIMOHAIBHOTO CIOC00a MUHHMH3AIUU BO3JEHCTBUS HA OKPYKAIOIIYIO
cpeny.

3 Kpatkoe conep:kaHue TUCHUILIHHBI:

OcCHOBHBIE MIOHATHS SKOJIOTUH; Onocdepa U YeIIOBEK: CTPYKTypa Onochepsl, IKOCUCTEMBI,
OCHOBHBIE 3aKOHOMEPHOCTH X (DYHKIIMOHMPOBAHHS, B3aUMOOTHOIIEHHUS OpPraHW3Ma U CPEIbI,
9KOJIOTHS U 370POBbE UEIOBEKA; II100abHBIE MPOOIEMbl OKPY>KAIOLIEH Cpelbl; SKOJIOTrHYeCKHe
MPHUHIIAITBI PAIIOHATBHOTO MCIIOIh30BaHUS MIPUPOJIHBIX PECYPCOB U OXPAHBI MMPUPOJIBI; OCHOBBI
WHXEHEPHOW 3KOJIOTUU; HOPMATUBHBIE JTOKYMEHTHI B OOJIACTH OXPAaHbI OKPYKAlOIIEW Cpebl;
MEXIYHApOJAHOE COTPYIHHUYECTBO B OOJACTH OXpaHBl OKPYKAIOIMIEH Cpenbl; yCTONYHBOE



paszBuTHe 6Mochepsl U YETOBEUYECTRA.
4 O0beM y4eOHOI TN CHUNIHMHBI

o B 3auernrix | B akamewm.
Bunast yueOHOI paboThI

CIMHUIIAX Jacax
OO6masi TPyA0eMKOCTh THUCIHILJIMHBI M0 YYeOHOMY IJIAHY 3,0 108
KonrtaktHas patdora (KP): 0,89 32,2
Jlexmum (JIek) 0,44 16
[TpakTnueckue 3anastus (I13) 0,45 16
CamocrositesibHas padora (CP) 2,11 75,8
Bua koHTpOJIA: 3aUeT/IK3aMeH 3ayer
B
N B 3aueTHbIX
Bunast yueOHOI paboThI ACTPOHOM.
eIMHUIIAX
Jacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KoutaktHasi pa6ora (KP): 0,89 24,15
Jlexrum (JIek) 0,44 12
[Tpaktrueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP) 1,0 56,85
Bua KoHTpoJIs: 3a4eT/IK3aMeH 3a4er

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Hayku o 3emuie» (b1.B./[B.06.01)

1 Heap THCHUILUIUHBI - (HOPMHUPOBAHHE LIETOCTHOTO CHCTEMHOTO MPEACTABICHUS O
3emne u reocdepax, HUX CTPOCHUHU, (DPYHKIMOHHUPOBAHUM U B3aUMOCBS3AX, METOJAX
UCCJIEI0BAHUS T€0IKOCUCTEM Pa3IMYHBIX YPOBHEU HEPAPXUH.

2 B pe3yabtare u3ydyeHHsl AUCHUIJIMHBLI 00y4yalouiuiicss Mo mporpamme GakaJjab-
puAaTa J10JIKeH:

Obnadams cnenyromumu oodmenpodeccnonanbHbiMu (OITK) komneTeHusIMu:

— CHOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI IS
MOHUMAaHUS OKpPY’Karolero Mupa u sisineHuii npupost (OIMK-3);

- CIOCOOHOCTHIO MPUMEHSTh COBPEMEHHBIE METO/IbI UCCIIeIOBaHUS
TEXHOJOTMYECKHUX IMPOLIECCOB M MPUPOJIHBIX CPEll, UCIOIb30BaTh KOMIIBIOTEPHBIE CPENICTBA B
Hay4HO-HccleaoBarenbekoit padore (ITK-14).

3nams:

- TeHE3UC, PA3BUTHE, CTPOCHHE U (DYHKIIMOHUPOBAHKE 000TI0UYCK 3eMIITH;

- MPOLIECCHI U SIBJICHMUSI, TPOUCXOSAIINX B HEXKUBOU M JKUBOM MPUPO/IE;

- TJIaBHBIE 3aKOHOMEPHOCTHU B3aMMOJICHCTBUS reocdep;

- METOJIbl MCCIIEAOBAaHUSA T€OCHCTEM U MPUEMbl MOJCIUPOBAHUS IJI TOTYYECHHUS
OOBEKTUBHBIX PE3YJILTATOB.

Ymems:

- OPUEHTHPOBATHCS B TEPMUHOJIOTUU T€OIKOJIOTUUECKUX HAYK;

- paboTaTh ¢ AUTEpaTypHbIMU UCTOYHUKAMU, KapTaMu, rpa@uKamMu, TuarpaMmMamMu
U PaCYCTHBIMU CXEMaMHU, JIS)KAIUMHU B X OCHOBE.

Braoems:

- BO3MO>KHOCTSIMUA COBPEMEHHBIX HAYYHBIX METOJI0B MIO3HAHUS IPUPObI HA YPOBHE,
HEOOXOJUMOM Il pelIeHHs 3ajady, MHMEIOIIUX eCTEeCTBEHHOHAyYHOE COJep)KaHue U
BO3HUKAIOIIUX TPU BHIMOTHEHUH TTPO(HECCHOHATBHBIX (YHKITUH.

3 Kparkoe cogepxkaHue TUCHHUILINHBI:

T'eonocusi u cudpoceonozus. CTpOEHUE, COCTOSHUE 3€MIIM U 3€MHOH Kopbl. DU3UKO-
XMMHYECKU COCTaB M arperaTHoe cocTtosHue BemniecTtBa 3emiu. [loHsTue knapka. MuHepams:
(dbOpMBI HAXOXKJICHUS MUHEPATIOB, CHHTOHUH, METOJIbI OompereneHus. [Iporecchl BHEIHEH TruHAa-



muku. Ilpomeccsl rumeprenesa. I'paBuTallioHHBIE TpoLEcChl. ['eonornyeckas AeATEIbHOCTD
BeTpa, nedusinus u Koppasus. ['eonorndyeckas qesiTeIbHOCTh MOBEPXHOCTHBIX BOJI: TUIOCKOCTHOM
CKJIOHOBBIM CTOK, BPEMEHHbIE PYCJIOBbIE MOTOKH, JAEATEIbHOCTh peK. | 'eomornyeckas aesiTeNb-
HOCTB 03ep u 6050T. [Iporiecchl popmMHUpOBaHUs, COCTaB U CBOIMCTBA MOI3eMHBIX BOJ. [Ipouecch
BHYTpEHHEHN AMHAMUKH (PHIOTEHHBIE TIPOIECCHI).

Ilousosedenue.llonsitue o nouse. Ponb mouBsl B OnocdepHsix mpoueccax. PakTopsl U
ycnoBus 1oYBooOpa3zoBanus.O0Mmas cxema mo4YBooOpa3oBaTenbHOro npormecca. Craauu B pas-
BUTHH 104B. [IouBOOOpa3oBaTeNbHbIC MPOLECCH KaK Pe3ysbTaT AEPHOBOTO, MMOA30JIUCTOr0, 00-
JIOTHOTO, JIATEPUTHOTO, COJIOHIIOBOTO THUIIOB MOYBO00Opa3zoBaHUsA.DOpMHUpPOBAHUE MMOYBEHHOIO
npodwmisa. Opranuyeckoe BemecTBO 1mouB. OCHOBHBIE THUITBI M CBOICTBA IMOYB IO MOYBEHHO-
reorpaduueckuM 3akoHaM.Knaccudukanus nous. JKOHOMHUYECKas OL[EHKa ITOYB.

T'uoponoeus. OcHoBbl TuApOMeTpHH. KpyroBopot Bojbl B mpupose. Obiie 3akoHOMep-
HOCTU TUIpPOJOrHYecKkux mnpoueccoB. [loHsTus BomocOopa, Bojopaszzena, ruaporpapuieckon
ceTd. ['maposnornueckuii pesxuM U TUAPOJIOTHUECKUE MTPOLECCHI, THAPOJIOTUYECKUE XapaKTEPH-
CTUKH BOJHOTO 0OBbekTa. ['maponorus pex. Mopdonorus u moppomerpus peku u ee O6acceiiHa.
Boanslii pexxuM peku, ero ¢asel. JBrkenune Boasl B pekax. uapomnorus ozep. ['unponoruyeckas
CTpPYKTypa o3epa. Bomgusiii 6ananc ozepa. TemioBoi pexxum o3epa.l naponorust 6onot. Kmaccu-
dukanms 60J10T. Crpyktypa 6om0t.BoHo-0anancoBele pacyeTsl Ppa3IUYHbIX
o0wvekToB.Bomoxpanunuma. Pacuer perynumpoBaHus cToka H TpaHchopMmalnuu TMaBOJKOB
BOJOXpaHUIUIIAMU. BOIOX03511ICTBEHHBIE PACUETHI.

Knumamonoeus u memeoponocus. CoctaB u crpoenune armocdepsl. Pagnanvonnsiii 6a-
JaHC maHeTsl 3emirs. TermnoBoit pesxuM aTMocdepbl U nepeHoc Teria. BoaHblil pexum aTtMo-
cheppl. Tymanbr u obmaka. Ocagku. OCHOBHBIE 3aKOHOMEPHOCTH  aTMOC(HEpPHBIX
JBIDKEHUIN.DNeMeHTbl  00mmel mupkysiuuu  atMocdepel.Knmumar u  knmuMaTooOpasyromue
¢dakTopbl. AHTPONOreHHOE BIMSHUE Ha KiauUMar 3emin.Mereoposiornyeckue HaONIOEeHUus U

MPOTHO3HI.
Jlanowagpmoseoenue.  Jlangmadpt w  reocucrema. JlammmadtHas  cdepa.
I'eorpaduueckas 30HATHHOCTH, COBpEMEHHBIC u UCTOPUYECKHE (hakTopbl

3oHanbHOCTH.JIaHmmadT Kak OCHOBHas (u3uKo-reorpaduyeckas eauHuIa. Pa3Butue
nanamagra.Cucrematnka nanamadros. Jlanamadr kak 0OBEKT NPUPOIONOIB30BAHUS H
OTIepallMOHHAs €IMHUIIA 3eMJICYCTPOMCTBA.

4 O0beM yueOHOI TN CIUNIHHBI
Bunbt yueOHO paboThI B sauetniix B akanem. wacax
eAMHHIIAX

Oo01mast Tpy10eMKOCTb TUCHHUILIUHBI 10 Y4eOHOMY 30 108
IUIAHY '

KouraktHas pa6ora (KP): 1,33 48,2
Jlexnuu (JIek) 0,44 16
[Tpaktrueckue 3anstus (113) 0,89 32
Camocrositesbnas pa6ora (CP) 1,67 59,8

Bua koHTpoOJIA: 3aueT / IK3aMeH 3a4eT ¢

OLICHKOM

N B 3auerHBIX B actponom.
Buapr yaeOHO# paboThI

CAUHUIIaX qacax
Oo01mast Tpy10eMKOCTb TUCHUILIUHBI 10 Y4eOHOMY 30 81
IUIAHY '
KounraktHas pa6ora (KP): 1,33 36,15

Jlexruu (JIek) 0,44 12




[Tpaktuueckue 3aastus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT ¢
OIIEHKOM

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI

«I'eoskosiorus» (b1.B.J1B.06.02)

1 Hegb AUCHUNIUHBI - (OPMHUPOBAHHE LIETOCTHOTO CUCTEMHOIO MPEICTaBICHUS O
3emie u reocdepax, HUX CTpOCHUH, (YHKIMOHHPOBAHUM U B3aUMOCBA3SX, MeETOJax
HCCIIEI0BAHMS T€0IKOCUCTEM PA3JIMYHBIX YPOBHEW HEPAPXUH.

2 B pesyabraTe u3yYyeHHMsi JUCHMILIMHBI o0y4yaloliMmiicd N0 mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obradamse cnenyromuMu o0menpodecCHOHaTFHBIMUA KOMIETCHIIHSIMHE:

- CIIOCOOHOCTh HMCIOJIb30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIE 3aKOHBI IS
NOHUMAaHUsI OKpPY>KaroIero Mupa u ssieHuid mpupost (OI1K-3);

- CIIOCOOHOCTBIO IPUMEHSATH COBPEMEHHBIE METO/IbI Hccaea0BaHus
TEXHOJIOTMYECKHUX IPOLECCOB M MPUPOJIHBIX CPEll, UCIOJIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCClIeoBaTebekoi padote (ITK-14).

3uams:

- TeHE3UC, pa3BUTHE, CTPOCHHE U (PYHKIIMOHUPOBAHHE 0007I04YeK 3eMIIH;

- IIPOLIECCHI U SIBJICHMSI, IPOUCXOSAIINE B HEXUBOU U )KMBOW IPUPOJIE;

- TJIaBHBIE 3aKOHOMEPHOCTH B3aMOJIEICTBUS reocdep;

- METO/Ibl MCCIEAOBAaHUSA F€OCUCTEM U NPUEMBbl MOJECIUPOBAHUS IJI IOTYYECHHUS
OOBEKTHUBHBIX PE3YJIHTATOB.

Ymemo:

- OPHUEHTHPOBATHCS B TEPMHUHOJIOTUN F€0IKOJIOTHYECKUX HAYK;

- pabotate C  JUTEpaTypHbIMH HMCTOYHHKAMH, KapTaMu, rpadukami,
JMarpaMMaMH ¥ pacyeTHBIMU CXEMAaMH, JIEKAIIUMU B UX OCHOBE.

Bnaoemu:

- COBPEMEHHBIMU HAyYHBIMU METO/IaMU MTO3HAHUS IPUPOJIbI HA YPOBHE, HEOOXOUMOM
JUIsL pelIeHMs 3aJad, MMEIOLIUX E€CTECTBEHHOHAYYHOE COJAEpKAaHHE M BO3HUKAIOIIHUX IPU
BBITIOJTHCHUH MPO(HEeCCUOHATBHBIX (DYHKITHI.

3 Kpartkoe cofep:kanue AU CHUIITUHBI

Ctpoenue, cOCTOSTHUE 3eMIIM M 36MHOHM KOpbl. PU3MKO-XUMHUUYECKU COCTAaB U arperar-
HOE cocTosiHue BelecTBa 3eMiu. [Ipoueccel BHemHell nuHamuku. Ilponeccsl runeprenesa.
['eonoruueckas AesTeNbHOCTh BeTpa, nedisaius u koppasus. ['eonmorudeckasi nesTEIbHOCTh
MOBEPXHOCTHBIX BOJI: IJIOCKOCTHOM CKJIOHOBBIM CTOK, BPEMEHHBIE PYCJIOBBIE IOTOKH,
NesITeIbHOCTh pek. [Iporecchl hopMupoBaHusi, COCTaB U CBOMCTBA MOI3eMHBIX BO. [Tporecch
BHYTPEHHEHN JUHAMUKH.

[onsarue o mouse. Posib mouBsI B GuocdepHbIX mporeccax. akTopbl M yCIOBUS TTOYBO-
obpazoBanus. O61mIas cxema moyBooOpazoBaTeIbHOTO mporecca. PopMupoBaHUE TOYBEHHOTO
npodwmisa. Opranndyeckoe BemecTBO MmouB. OCHOBHBIC THIIBI U CBOMCTBA MOYB 110 MOYBEHHO-
reorpaduueckuM 3akoHaM. Knaccudukanus nous. JKOHOMHYECKAs OIICHKA MOYB.

O0111e 3aKOHOMEPHOCTHU THIPOIOTHYECKHX MporieccoB. [lousTHs BotocOopa, Bogopas-
nena, ruaporpaguueckoi cetu. ['Mapoaornueckuii pexxum u ruApoIOTHYecKUe MPOLECcChl, TH/I-
POJIOTHUYECKUE XapaKTEePUCTUKH BOJHOTO 00beKTa. [ uapomnorus pek. ['unponorus ozep. I'uapo-
norus 60710T. BoHO-0amaHCcOBBIE pacueThl pa3InyHbIX 00BEKTOB. BO0X0351iCTBEHHBIC pacue-
TBI.

CocraB u crpoenue arMmochepsl. Paguannonnsrii 6ananc miaHeTsl 3emiis. Bonublid pe-
xUM atMocepsl. OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(HEPHBIX ABMKEHUH. DIEMEHTHI 001Iei
nUpKyIanuu arMmocdepsl. Kimumat u kinMarooOpasyromue Gaktopsl. MeTeoponoruueckue Ha-
OJI0OZICHUS ¥ TIPOTHO3BI.



Jlangmadt u reocucrema. ['eorpaduueckast 30HATLHOCTD, COBPEMEHHBIE H NCTOPHYECKHE
¢daxTopsl 30HanbHOCTU. PaszButme nangmadra. Cucremartnka nangmagTos. Jlanamadr kak
00BEKT MPUPOIONOTb30BAHHS.

4 O0beM yueOHOH TUCHMILINHBI

o B 3ayeTHBIX B akamem.
Wbl Y9eOHOU paboThI
CAUHUIIaX qacax
Oo01mast Tpy10eMKOCTb TUCHUILUIUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KounraktHas pa6ora (KP): 1,33 48,2
Jlexnuu (JIek) 0,44 16
[Tpaktrueckue 3ansatus (113) 0,89 32
CamocrositesabHas pa6ora (CP) 1,67 59,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢
OLICHKOM

N B 3aueTHbIX B actponom.
Bunapr yaeGHO# paboThI

eAMHUIIAX gacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 30 81
IUIAHY '
KounraktHas pa6ora (KP): 1,33 36,15
Jlexruu (JIek) 0,44 12
[Tpaktuueckue 3anastus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85

Bupa xoHTpoJsi: 3a4eT / 3k3aMeH 3a4er ¢
OLICHKOM

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI

«buoxumus» (b1.B.1B.07.01)

1 Ileab AUCHMIUIMHBI — JaTh TMPEACTAaBICHHE O MHOTOOOpa3uu COCTUHEHU,
BCTPEYAIONINXCS B IKHBOW TPUPOJIC, XUMHUYECKOM COCTaBE OPTraHU3MOB W (PYHKIHUIX
KOHKPETHBIX COCJAMHECHHN B KIIETKE, 0 OMOXMMHUYECKUX TPEBPAIICHUSAX, B XOJI€ KOTOPBIX
00pa3yloTCsl BEIECTBA, COCTABISIONINE CTPYKTYPHYIO OCHOBY KJIETKH, KOAWUPYIOIIHE
OMOMH(OPMALINIO, BHITIOIHSIOMINE PETYIATOPHYIO MIIM KaTaJUTUYeCKHe (QYHKIIMHU, a TaKXKe O
OMOXMMHUYECKHX TMPOIeccax, JIeKAIUX B OCHOBE (HU3HOJOTUU W IHKU3HEICATCIHHOCTH
OpraHm3Ma, U O MPOoIeccax PEryisuu MeTadoanu3Ma, 00pa3oBaHusl OMOJIOTHYECKU aKTUBHBIX
BEIIIECTB, MOJCPKAHNS TOMEOCTA3a U 3aIIUTHI KJIETKH U OpTraHU3Ma B IIEJIOM OT arpecCUBHOTO
BO3JICHCTBUS PUBNUECKUX, XUMHUECKUX M OMOJIOTUYECKUX ar€HTOB OKPYKAIOMICH CPEIbl.

2 B pe3yabrate wu3yYeHHsl JUCHUIUVIMHBI OO0y4Yyawluumiicss mo mporpamme
0akajaBpHaTa JOJIKEH:

Obnadams CIETyIOMUMA KOMIICTCHITUSIMU

- CIOCOOHOCTHIO UCTIONB30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI ISl TOHUMAHHS
OKpYy>Karomiero Mupa u sieierui npuposi (OITK-3);

- CIIOCOOHOCTHIO TPUMEHSTh COBPEMEHHBIE METOJBI HMCCIEIOBAHUS TEXHOJIOTHUYECKUX
NPOIIECCOB W MPHPOITHBIX CpEJA, HCIOIb30BaTh KOMITBIOTEPHBIE CpEICTBA B HAyYHO-
uccienoBareiabcko padore (ITK-14).

3namo:

- XUMHUYECKYI0O W TPOCTPAHCTBEHHYIO CTPYKTYpPBI, XUMHUYECKHE, (U3HUECKUE U
(U3NKO-XMMHUYECKHE CBOMCTBAa aMHUHOKHCIOT M WX MPOM3BOIHBIX, OHOJOTHYECKYIO PpOIh
AMUHOKUCJIOT U UX MPOU3BOTHBIX, METO/IbI BHIICTICHUS U MOTYYCHHS B YUCTOM BUJE, OCHOBHBIC
OMOXMMUYECKHE TIPEBPALICHUS C YIaCTHEM aMHUHOKHCIIOT;



- CTPYKTYpY, CBOMCTBA M OMOJOrMYeckue (pyHKUUU HauOojee BaXKHBIX MENTHIOB;
CTPYKTYPY U TMPOCTPAaHCTBEHHYIO OpPTaHU3AIMIO0 OENKOB, METOABI UX BBIACICHHS M OYUCTKH,
OCHOBHBIC (DYHKITUH;

- OCHOBHBIC IPOIECCHI MPEBpAICHHsI OCTKOB U TMENTHA0B B KHMBBIX OpraHU3MaXx,
MEXaHU3M pUOOCOMAIILHOTO CHHTE3a OEIKOB;

- CTpOEHHUE U KJIaccuPUKanuio (pepMEHTOB, UX OCHOBHBIE CBOWMCTBA, BUIBI U POJIb
KO(EPMEHTOB, IPOCTETUYECKUX TPYI M IPYTUX KOGAKTOPOB B (PEPMEHTATUBHOM KaTalu3e;

- XUMHUYECKYIO CTPYKTYpY M CTPOCHHME HYKJICO3UIOB, HYKJICOTUIOB M PA3TUUHBIX
TUIIOB HYKJIEMHOBBIX KHCJIOT, MX OCHOBHBIE CBOMCTBA M OMOJOrMUecKue (DyHKIMH; MEXaHU3MBI
XpaHEeHHs, Tepefayy M0 HACIEACTBY M pealin3alui TeHETHYeCKOH MHQPOpMaluu (MaTpUYHbIE
OMOCHHTE3HI),

- KJIaccu(UKALUIO, XUMHUECKYIO CTPYKTYPY U CTPOCHHUE YTIIEBOJIOB, UX U30MEPHIO,
a TaKKe OCHOBHBIC (PU3UKO-XMMHMUYECKHE CBOICTBAa M Pa3HOOOpA3He BBHIMOIHAEMBIX HMH
OMoNOrnYecKuX (PYHKIMIT; OCHOBHBIE ITyTH METAa00JIM3Ma YTIIEBO/IOB;

- KJIacCU(UKALUIO U CTPOSHHE JIMIUI0B, IPOU3BOIHBIX JIMIIUAOB, UX XUMHUUYECKUE,
¢usnueckue W (U3MKO-XMMHYECKHE CBOICTBAa, a Takke pa3sHooOpa3ue BBIIOIHIEMbIX
Ouosnornyeckux (YHKIMN; OCHOBHBIC IPUHIMIBI OPraHU3aLMM U CTPOCHHsI OMOJOTHMYECKUX
MeMOpaH, UX Ouojoruyeckue (yHKIMH; OCHOBHBIE IMyTH METa0OIM3Ma JMIUIOB M KUPHBIX
KHCIIOT.

Ymems:

- ONpeneNniaTh BO3MOXKHBIE IIyTH OHOCHMHTE3a M  paCIUCIUICHUS KIIOUEBBIX
OMOJIOTUYECKUX COeIMHEHHH (YTJIEBOJIOB, JIUITUOB, aMUHOKHUCIIOT);

- aHAJIM3UPOBaTh pPOJIb BHYTPUKIETOYHBIX KOMIIOHEHTOB, OHOIIOJIMMEPOB U
BBISBIISITH B3aUMOCBSI3b OMOXMMUYECKHX MPOLIECCOB B KIIETKE;

- 3allUCBIBAaTh OT/AEJIbHbIE (DEPMEHTATHBHBIE PEAKIMM, PACCUUTBHIBATH CKOPOCTH
IIPOTEKAIOLIUX IPEBPALLECHUN;

- aHAJIM3UPOBATh OT/IENIbHbIE IyTH META00IM3Ma U UX B3aUMOCBS3b, PETYIILHNIO;

- ONpeneNiTh MO MCXOAHBIM JAaHHBIM AaKTHUBHOCTh (DEPMEHTOB, pPACCUUTHIBATH
MOJIEKYJISIPHYIO MacCy OMOIOIHYECKUX COEUHEHHH.

Braoemy:

- IpreMaMM ONpeAETIeHUs CTPYKTYpbl U Kiacca OMOJIOTMYECKUX COEIMHEHMH Ha
OCHOBE UX (PU3MKO-XMMHUYECKUX XapaKTEPUCTHK M KAUYEeCTBEHHBIX PEaKIIHiA;

- METOAAMHU OIPEJENIEHUs] AKTUBHOCTH (DEPMEHTOB, NMPOBEACHUSI OMOXMMUYECKUX
[IPEBPALLICHUMN.

3 Kpartkoe conepxaHue JHCHHUIIIMHBI.

Beenenne. lcropus wnsydenuss Ouomonexyin. IloHsTHe O OHONOrMYECKM AaKTHBHBIX
BEIIECTBAX, KIIOYEBBIX Merabonurax, Mertabonusme. CBs3b OHOXMMHUU C JAPYTUMH
TUCHUIUIMHAMHU. bBHOMONEKybl, MX OCOOCHHOCTM W 3HA4Y€HUE MJs SKU3HEICSATEIbHOCTH
opranusmoB. Mepapxus MOJIEKYJIIPHON OpraHU3alUy KIIETOK.

1. AMMHOKHUCJIOTHI H MX IPOU3BOJHbIE, MENTHABI, OCTKH.

1.1.  AmuHOKUCIOTBHI. XMMHUYECKOE CTPOCHUE, XUMHUYECKHE U (U3NKO-XUMHUYECKHUE
CBOWCTBA, OMOJIOTNYECKAsl POJIb B OPraHU3ME, METO/IbI ITOJIyYEHUS U BBIACICHUS U3 IPUPOIHBIX
00BEKTOB, OCHOBHBIC OMOXMMHYECKHE pEaKIUH C y4acTHeM aMUHOKHCIOT. IIpom3BonHbIe
aMHMHOKHUCIIOT, UX Ouonorndyeckue (yHKIMHM, XUMUYECKHE M (PU3MKO-XMMHUYECKUE CBOMCTBA,
HOJIyYCHHUE.

1.2.  Ilentuasl. XuUMHUYECKOE CTPOCHME M  INPOCTPAHCTBEHHAas  OpraHM3alus,
XapaKTEePUCTHKN MENTUIHON CBsA3M, OMOJOTMYECKash pOjb B OpraHU3Me Kak peryssTopoB
OMOXMMHUYECKUX ITPOLIECCOB, KOIOTHYeCcKast (PyHKIMS, NENTUIbI-aHTUOMOTHKH.

1.3.  benku. XuMHUECKOe CTPOCHHE W MPOCTPAHCTBEHHAsl OpraHU3alus, HepBUYHAS,
BTOPHYHAs, TPETUYHAS U YETBEPTUYHASL CTPYKTYPbI OEIKOB, XMMUYECKHE U (PU3NKO-XUMHUYECKHUE
CBOMCTBA OEJIKOB M UX PacTBOPOB, MHOT000pa3re OMOIOrHYecKiX (PYHKIUI, METObI BHIACTICHUS
U3 TPUPOJHBIX OOBEKTOB, OYMCTKH M KAa4ECTBEHHOI'O M KOJMYECTBEHHOIO aHAJIN3a, METOJbI



MCCJIEIOBAHMSI CTPOEHUS U CTPYKTYPHI.

1.4.  @epmentsl. Ilpupona ¢epmentoB, ux crpoeHue, cocraB. Kiaccudpukarms
(bepMEeHTOB 110 TUITY KaTaIU3UPYyEMbIX MU peaklnii, OCHOBHBIE CBOICTBA (hepMEHTOB KakK OEJIKOB
U OnokaranmzaropoB. CpaBHeHHE (EPMEHTOB ¢ XUMHUYECKUMH Karanuzaropamu. CyOcTpaTHas
crenuuaHOCTh (hepMeHTOB, e¢ BHABL. KodhepMeHThI, MPOCTETHUYECKUE TPYMIbI, KO(AKTOPHI,
BUTAaMMHBI, UX OHOJIOTHYECKas poib. MynbTudepMeHTHbIE cucTeMbl. OnpeeneHne akTHBHOCTH
(bepMEeHTOB U CIIOCOOBI €€ peryysiuu B )KUBoOW KieTke. [loHsTHe o KuHeTHKe pepMEHTATUBHBIX
peaxiuii, ”THruOUpoBaHUM (PEPMEHTOB.

15. Ilonarue o merabomm3me. IloHsATHE 00 OCHOBHBIX TpOIlecCaX MPEBPAIICHHS
0€IKOB, MENTH/IOB, AMUHOKHUCIIOT U X MPOU3BOJHBIX B )KUBBIX OPTaHU3MAaX.

2. Hykj1enHoBble KUCJIOTBI.

HcTopus OTKpBITHS ¥ M3YYECHUsI HYKJIECMHOBBIX KUCIOT. [IMpUMUINHOBBIE U TypUHOBBIE
OCHOBaHUS, HYKJICOTHJbl M HYKJICO3HIbI, UX XUMHUYECKHE M (PUIUKO-XUMUYECKUE CBOWCTBA.
Buonornyeckue (yHKIMM HYKICOTHIOB M HMX MPOU3BOAHBIX B opranusme. HykiiemHOBbIE
kucyoTel, JIHK u PHK, ux Xxumudeckast u mpocTpaHCTBEHHAS CTPYKTYPbI, XHMUYECKHE U (PU3UKO-
XumMHuueckue coiictsa, nomyudenue. Buael JIHK n PHK B knerkax mpokapuoT M 3yKapHoT, UX
ouonoruueckre ¢yHkuuu. [loHsTHE 00 OCHOBHBIX Mpolleccax, MPOUCXOASIIUX C y4acTUEM
HYKJIEMHOBBIX KHCIIOT U HYKJICOTH/IOB B ’KHMBBIX OpraHu3Max. MarpuuHble OMOCHHTE3BI B KIIETKE:
peIuUIMKaIysl, TPAHCKPHUIILUS, TPAHCIIALNS, OCOOCHHOCTH MTPOLIECCOB Y MPO- U 3ykapuoT. [loHsTHe
reHa B MOJIEKYJISIPHO OMOJIOrHYecKuX TepMHUHax. [ToHATHE 0 reHeTuYecKoi NHKEHEPHUH.

3. YriieBo/bL, JJUNWALI M MX IPOU3BOIHbBIE.

3.1. VYrmeBogsl u ux mnpousBogHble.  Kiaccupukanus, XUMHYECKOEe U
MIPOCTPAHCTBEHHOE CTPOEHNE OCHOBHBIX YIJIEBOAOB. MOHO-, T1- U TpUcaxapa, UX OHOIOruuecKue
GyHKIMU, XUMHYECKHEe U (PU3HKO-XUMHUYecKue cBoicTBa. llonmucaxapuapl, ux OUoIOrHYecKue
byHKIUN, XUMUYecKre U (U3NKO-XuMuueckre cBoicTBa. [loHATHE 00 OCHOBHBIX IpoIEccax,
IPOUCXOAIINX C YYaCTHEM YTIJIEBOAOB B KMBBIX opraHu3max. ['nmukonus. Ilenrozodocdarnbriii
nuki. Cyocrparnoe pochopunuposanne ADP. Perenepanmst NAD+, posib TakTaTaeruiporeHassl
B 3ToM mpouecce. CriupToBoe OpokeHue. A’poOHbBIM MeTabonu3Mm nupyBaTa. MHUTOXOHAPHU:
CTpYKTypa W sHepreTuueckue ¢yHkuuu. JlexapOokcunupoBaHue nupysarta. L{ukin nuMoHHOMN
kucnotel. Oxucnenne NADH u FADH2 B neixarensHoi nenu. Compspkenue cuHTesa ATP ¢
nepeHocoM 3J71eKTpoHOB u TpoToHOB oT NADH m FADH2 x MmomekynsspHOMY KHCIOPOITY.
Buocunres yrinesonos. I'mokoneorene3. buocunres nonucaxapunoB. ObpazoBaHue Kpaxmala,
rnukoreHa. @otocuHTe3. POTOCHHTETHYECKUM amnmapaT pacTeHUd M €ro JIoKajau3alus B
xyoporactax. TeMHoBast u cBeToBast ctanuu potocunte3a. Cunres rioko3bl. C3 u C4 pacTeHus!.

3.2.  Jlunuael m ux mpousBonHble. PazHOoOOpa3ue nmunmuaHbIX BemecTB. OCOOCHHOCTH
CTpOEHUS U KiaccupuKanus TunuaoB. [IpocTeie (KUPHI, )KUPHBIE CHUPTHI U BOCKA) M CIIOKHBIE
(HeWTpaJibHbIe, TOJSIPHBIE U OKCHJIMIIUHBI) TUNUABL. bruonornueckrue (QyHKIMH, BBIIOIHIEMbIE
pa3IMYHBIMU THUIIAMHU JIUOUAOB. JKHUpHBIE KHUCIOTBI M MX TNPOU3BOJHBIC, XUMHUECKHE H
buznkoxumMmuueckue cpoiictBa. bruonornueckue MeMOpaHbl, UX cTpoeHUEe U GyHKIUU. JIumuast
OMOJIOTUYECKUX MEMOpaH: TIMLEPOIUNUABI, COUHTOTUIHIBL, (OCHONUIUABI, TIUKOIUITHIBI
(TIMKOTINIEPO- U TIUKOCHUHTOIUIHIBI), X0JeCTepruH. B3auMOCBSI3b CTPOCHUSI JIMIIUJOB C UX
¢yHkuusMu B coctaBe MeMmOpaH. [Ipom3BoaHbIE JHUIUAOB M UX OHONOTHYEeCKHE (YHKIIMU
(>KupopacTBOpUMbIE BUTAaMHUHbBI, MPOCTArTaH/IUHBI, KETYHbIE KUCIOTHI, MOJOBBIE TOPMOHBI U
KopTukoctepoubl). [loHsTHE 00 OCHOBHBIX MPOIECCaX, MPOUCXOAMIIUX C YYACTUEM JIMITUIIOB U
UX MPOU3BOAHBIX B JKUBBIX OpraHum3max. KaraOGoiau3M JUNHNAOB: JTUMOIUTHYECKHE (PepMEHTHI
(;mumasa, hocdonumnasbl). IMyIBTUPOBAHUE KUPOB MPU UX NEPEBAPUBAHUH B MMUIIEBAPUTEITLHOM
TpaKTe, POJb KETUHbIX KUCIOT. Karabonu3m XKUPHBIX KUCIOT. BHOCHHTE3 KMPHBIX KUCIOT U
TPUALMIITIIUIEPOIIOB.




4 O0bEéM yueOHOH TUCIUIJINHBI

. B 3aueTHBIX B akanmewm.
Bunast yueOHOI paboThI
eIMHULIAX yacax

OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4eO0HOMY 30 108
IJIAHY ’
KonTaktHas patdora (KP): 1,33 48,2
Jlexmm (JIek) 0,45 16
[TpakTuueckue 3aastus (I13) 0,89 32
Camocrositesbnas pa6ora (CP) 1,67 59,8

Bua KoHTpOJISA: 3a4eT / IK3aMeH 3a4yerT

N B 3aueTHbIX B actponom.
Bunast yueOHOI paboThI
eIUHMIIAX yacax

OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 30 81
IJIAHY ’
KonTakTtHas patora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositeabHas padora (CP) 1,67 44,85

Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4yer

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIMHBI
«buogornueckasi xumus» (b1.B.J1B.07.02)

1 Henabp AUCHUNIMHBI - JaTh CTYACHTY MPEACTABICHUE O XUMUYECKHX COECTUHEHUSX
OMOJIOTUYECKOTO MPOUCXOKACHHS, XUMUIECKOM COCTaBE OPTaHW3MOB U (DYHKIIMH KOHKPETHBIX
COEIMHEHUH B KJIETKE U OpPTaHHU3ME B IIEJIOM, a TAK)K€ O XUMHUYECKUX M (PU3UKO-XUMHYECKHX
CBOMCTBAaX M MPOCTPAHCTBEHHOW CTPYKTYype OCHOBHBIX OMOJIOTMYECKUX BEIIECTB, UX CHUHTE3E,
pacnazie ¥ B3auMOIIpEBpaIlleHuH, METO/IaX BBIIEICHUS U3 MPUPOJHBIX 0OBEKTOB U XUMUYECKOTO
CHUHTE3a ISl TOCIEAYIONIeT0 MPUMEHEHUS B MEIUIIMHE, MMHIIEBOM IPOU3BOJICTBE, CEIbCKOM
XO035ICTBE, BETEPUHAPUHU U JJI SKOJIOTMUYECKOH 3alIUThI, a TAK)KE€ YMEHbBILIEHUS! aHTPOMOT€HHOTO
BO3JEMCTBUS HA SKOCUCTEMBI.

2 B pe3yabTare wu3y4yeHHs JAUCHMUIUIMHBI OOydaloumiuiics M0 mnporpamMmme
O0akaJlaBpHAaTAa J0JI/KEH:

Obnadams cnepyrommmu odmenpodeccuonanbabiMu (OIIK) u mpodeccrnonanbHbIMU
(TTK) koMIieTeHITUSIMU:

- CIIOCOOHOCTHIO HCIIOIH30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI IS TOHUMaHUS
OKpy»aromiero Mupa u sisnennit npupozsl (OI1K-3);

- CIIOCOOHOCTHIO NPUMEHSATh COBPEMEHHBIE METOJbl HCCIEIOBAHUS TEXHOJIOTMYECKUX
MPOIECCOB W TMPUPOTHBIX Cpell, KCIOIb30BaTh KOMITBIOTEPHBIE CpPEACTBA B HAY4YHO-
uccienoBareabckoi padore (ITK-14).

3Hamu:

- XUMUYECKYIO U MTPOCTPAHCTBEHHYIO CTPYKTYPbI, XUMHUECKHE, Gu3nuecKue U PU3nKo-
XUMHUYECKHE CBONCTBA AMHHOKHCIIOT U MX MTPOU3BOIHBIX, OMOIOTUYECKYIO POJIb AMUHOKHUCIIOT H
UX MMPOU3BOJIHBIX, METOIbI BBIJICTICHUSI U MTOJIyYE€HHUS B YCTOM BUJIE;

- CTPYKTYPY, CBOMCTBA U OMOJIOTHYECKYI0 (DYHKIIHMIO HanOoJee BaXKHBIX ENTH/IOB;

- CTPYKTYPY U IPOCTPAHCTBEHHYIO OPTaHU3aLINI0 OEIKOB, METO/IbI UX BBIJICICHUS U
OUYMCTKH; OCHOBHEIE MPOIIECCHI MPEBPAIEHUs OSIKOB, IENTHIOB 1 AMUHOKHUCIIOT B )KHBBIX
OpraHu3Max;

- cTpoeHue U Kinaccudukanuio GepMEeHTOB, KX OCHOBHBIC CBOICTBA, POITh
KO(hepMEHTOB, MTPOCTETHUECKUX T'PYIII, KOPaKTOPOB B (PEpPMEHTATUBHOM KaTaIn3e;



- XUMUYECKYIO CTPYKTYPY U MPOCTPAHCTBEHHOE CTPOEHUE HYKJICOTH OB,
HYKIeoTUAPOCHATOB M pa3TUIHBIX TUIIOB HYKJIEMHOBBIX KHCIIOT, X OCHOBHBIE CBOMCTBA U
Ounosnoruueckre PyHKINUU, METObI BbIICTICHHS, OYUCTKH U aHAIN3a HYKJIEMHOBBIX KUCIIOT;

- KJIacCU(DUKAINIO, XUMUYECKYIO CTPYKTYPY U CTPOCHHE yTICBOIOB, UX XUMUYECKHUE,
buznueckue 1 PU3NKO-XMMHUYECKUE CBOWCTBA, a TAK)KE METO/IbI ITOJIyUECHHUS, BbIICTICHUS U
OYHCTKH, Pa3HOOOPA3He BBIMTOIHAEMBIX OMOIOTHYECKUX (PYHKINH;

- KJ1accu(UKAIHMIO, XUMHUYECKYIO CTPYKTYPY U CTPOCHHUE JIMITH]IOB, POU3BOIHBIX
JUMHUIOB, X XUMHUYECKUE, PU3NUECKUE U PU3NKO-XUMUYECKUE CBOWCTBA, a TAK)KE METO/IbI
MOJTyYEHUs, BBIJICTICHUS U OUYMCTKH, Pa3HOOOpa3re BBIMOIHIEMbIX OMOIOTUYECKUX (PYHKIIMA,
OCHOBHBIE MIPUHITUITBI OPTaHU3AINH U CTPOSHUST OMOJIOTHUECKUX MeMOpaH, UX OUOJIOTUYECKUE
GbyHKIHH.

Ymemy:

- OCO3HAHHO U apryMEHTUPOBAHO BHIOUPATH OMOJIOTHYECKU 0OBEKT JUIsl BbIACTICHUS
OMOJIOTUYECKH AKTHBHBIX BEIIIECTB;

- BBIJICJISATH OMOJOTHYECKH aKTHUBHBIE BEIIECTBA U3 KYJIbTYpPaIbHOMN )KUIKOCTH U
PaCTUTENbHBIX, JKUBOTHBIX, TPUOHBIX U OaKTEPUAIBHBIX KIIETOK METOAAMH SKCTPAKIIUH,
OCaXKJICHUsI, HOHHOTO 0OMEHa, XpoMartorpaduu;

- OCYIIECTBIIATh KAUE€CTBEHHBIN U KOJTHYECTBEHHBIA KOHTPOJIb COACPKAHUS
OMOJOTUYECKH aKTUBHBIX BEILIECTB B UCXOAHBIX OMO0OBEKTaX, MOTYNPOTYKTaX, IOTy4YaeMbIX Ha
Pa3TUYHBIX CTAAMSIX OUYMUCTKU, B KOHEUHOM MPOIYKTE, HCIIOIB3YsI pa3HOOOpa3HbIe
AQHAIUTUYECKUE METOIUKU U METOAbI (PM3UKO-XMMHUYECKOTO aHaIn3a;

- IPOBOJIUTH 00PAabOTKY Pe3yIbTaTOB U3MEPEHUH C UCTIOIH30BAHNUEM ITAaKETOB
MPUKIIAIHBIX TPOrPaMM.

Braoemy:

- METO/IaMU KaYeCTBEHHOT'O 1 KOJIMYECTBEHHOTO aHAIN3a Pa3InYHbIX OMOIOTUYECKU
AKTHUBHBIX BEIIECTB B OMOJIOTHUECKUX 00BEKTAX;

- METO/IaMU TUTAHUPOBAHMUSI, MPOBEIEHUS U 00PaOOTKHU SKCIIEPUMEHTOB.

3 KpaTtkoe conep:kanue TUCHUTITAHBI:

Beenenue. OmnpenencHusi 0o0bEKTOB W METOJIOB M3ydeHHs. [loHsATHE O OMOIOTHYECKH
AKTUBHBIX BEILIECTBAX, COSANHEHUIX OMOJIOrHYecKoro mpoucxoxaenus. Cesasp “buonornueckoi
XUMUM® € JPYrUMH JUCHUIUIMHAMHU. buOMoOnekynbl, WX OCOOCHHOCTM M 3HAa4YeHHE MJis
KHU3HEICATEIIbHOCTH  OpraHu3MoB. CBsi3u B OMOJIOTMYECKUX coequHeHusx. Mepapxus
MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM OpraHU3aluy KIETOK.

Pazmen 1. AMUHOKHCIIOTBI ¥ KX TIPOU3BOIHBIE, MTETITUIBI, OeTKH. DEPMEHTHI.

1.1. AMUHOKHUCIOTBL. XUMHUYECKOE CTPOEHUE, ONTHYECKAs H30MEPHUs, XUMHYECKHE U
(GU3UKO-XMMHYECKHUE CBOWCTBa, OMOJOTMYECKas pOJib B OpraHW3Me, METOAbl TONyuYeHUs U
BbIJICTICHUS U3 IPUPOIHBIX 0OBEKTOB, IPOU3BOJHBIE AMUHOKHUCIIOT, UX OHOJIoruuecKast pyHKIus,
XUMUYECKHEe U  (PU3UKO-XUMHUYECKHE CBOWCTBA, XUMHUYECKHE, (EPMEHTATUBHBIE W
OMOTEXHOJIOTHYECKHE METO/IbI MOy YESHHUSI.

1.2. TIlentugeli. XWUMHYECKOE€ CTPOGHHWE W  MPOCTPAHCTBEHHAs  OpraHU3aIus,
XapaKTePUCTUKU TMENTUIHOW CBSI3U, OWOJIOrMYecKas poJib B OpPraHU3ME KaK peryisiTopoB
OMOXMMHYECKHX IMPOLIECCOB, TMENTHUIHBIC AHTUOMOTHUKH, METOABI TONyYEHUS U BBIJCICHUS
Pa3HOOOPA3HBIX MENTHU/IOB U3 TPUPOTHBIX OOHEKTOB.

1.3. Benku. XumMu4eckoe CTPOCHHE W MPOCTPAHCTBEHHAs OpTaHU3alMs, TEpBHYHAS,
BTOpUYHAs, TPETUYHAS U YETBEPTUUHAS CTPYKTYpPbI OEITKOB, XUMUYECKHE U PUBUKO-XUMHUECKHE
CBOMCTBA OEJIKOB M UX PacTBOPOB, MHOT000pa3re OMOIOrHYecKiX (PYHKIUI, METObI BHIACICHUS
U3 TPUPOJHBIX OOBEKTOB, OUYMCTKA M KAUECTBEHHOTO M KOJMYECTBEHHOI'O aHalln3a, METObl
WCCJICIOBAHMSI CTPOSHUS M CTPYKTYPbI, METOJIBI OTIPEACIICHUS] KOHIIEBBIX aMUHOKHUCIIOT U METOIBI
CEKBEHUPOBAHMSI.

1.4. ®epmentsl. [Ipupona pepmenToB, ux ctpoeHue, cocraB. Kinaccudukarus pepmMeHTOB
0 TUIy KaTaJM3UPYyEeMbIX MMM pEaKIui, OCHOBHBbIE CBOWMCTBA (PepMEHTOB Kak OENKOB U
O6unokartanuzatopoB. CpaBHeHHE (EPMEHTOB C XMMHYECKHMMHM Karainuzatopamu. CyOcrpaTHas



crenuuaHOCTh (hepMeHTOB, e¢ BHUABL. KodepMeHThI, MPOCTETHUYECKUE TPYMIbI, KO(AKTOPHI,
BUTaMUHBI, UX OHoJorH4eckasi poib. MyiabTH(GEpMEHTHBIE ciucTeMbl. OTnpe/ieieHne aKTHBHOCTH
(GbepMEHTOB M CTOCOOBI €€ PEryJIsIuu B XKHBOUM kieTke. Tpanchopmarus, o0e3BpeXrUBaHUE U
BBIBEJICHHE KCEHOOMOTHUKOB U3 OpPraHU3Ma.

1.5. [Tonsarue o metadbonusme. [ToHsATHE 00 OCHOBHBIX MpoIleccax MpeBpamieHus: 0eIKoB,
MENTHI0B, aMHHOKHCIIOT U UX MTPOU3BOHBIX B )KUBBIX OpraHU3Max.

Paznen 2. HykinenHOBbIE KUCTOTHI.

2.1. Hykmeotunsl, ux MPOU3BOJHBIC M HYKJIECHHOBBIC KHCIOTHI. VCTOpHS OTKpBITHS U
U3Y4YEeHUsI HYKJIEMHOBBIX KHUCIIOT. [IMpUMUANHOBBIE U MypPUHOBbIE OCHOBAHMS, HYKJICOTHUIBI U
HYKJI€O3U b, (HochHOopUIHpOBaHHBIE HYKJICOTHIBI, MX XHUMHYECKHE U (PUIUKO-XUMHUYECKUE
CBOICTBa, mosydyeHue. buonornueckne GQyHKIUN HYKJICOTHIOB U UX IPOU3BOAHBIX B OPraHU3ME.
JHK u PHK, ux xumudeckas W TPOCTPAaHCTBEHHAs CTPYKTYpBl, XUMHUECKHE M (HU3UKO-
XUMH4YecKkne cBorcTBa, noiaydyenue. Buapl JIHK n PHK B kiieTkax mpokapuoT W 3yKapuoT, UX
Ouonornyeckue (PyHKIHH.

2.2. IlonsiTue 06 OCHOBHBIX MPOIIECCaX, MPOUCXOASIINX C yUaCTUEM HYKIEHMHOBBIX KUCIOT
U HYKJICOTHUIOB B KHUBBIX OpraHm3Max. MarpuuHble OMOCHHTE3bl B KJIETKE: PETUIMKAIIUS,
TPAHCKPHUIILIUS, TPAHCISLHS, OCOOEHHOCTH IMPOLECCOB y Mpo- M dykapuoT. [loHsTHEe rena B
MOJICKYJISIPHO OHOJOrMYecknXx TepMHUHax. [loHATHE O TeHeTHuecKoW WHXeHepuu. ['eHHo-
WHKEHEpPHBIE IITaMMbl MUKPOOPTaHHW3MOB Ha CIyX0e€ y 4YeloBeKa M B OKpY’Kalolled cpeje.
TpaHcreHHBIE OPraHU3MBI: BIMSHUE HAa OKPYIKAIOIIYIO CPEy H 3I0pPOBbE YETIOBEKA.

Paznen 3. YraeBopl, IMOUIBI U UX POU3BOIHEIE.

3.1. YrneBoasl u ux npousBogHble. Knaccudukanus, XuMHUECKOE U MIPOCTPAHCTBEHHOE
CTpPOEHHE OCHOBHBIX YTIJ€BOJNOB. MOHO-, nu- M Tpucaxapa, UX Ouosornyeckas (QyHKIHS,
XUMHUYECKHEe M (PU3MKO-XMMHUYECKHE CBOWMCTBA, MOMy4eHHE. [ MKO3uIbl, X OHonornyeckas
byHKIUS, XUMUYecKue U PU3NKO-XUMUYECKUE CBOMCTBA, MOJydeHre U aHanu3. Oaurocaxapuibl
U TIOJIUCaxXapuabl, UX Ouosornueckas GyHKIUs, XUMAYECKUE U (PU3NKO-XUMUYECKUE CBOWCTBA,
nojlyueHue W aHanu3. [ NuKonmenTHabl, NENTHIOTIMKAHBI, TIHKONPOTEUHBbI, XUMHUYECKUE U
(U3UKO-XMMHUYECKHE CBOICTBA, OHONIOrMYecKas pOJb B OpPraHMW3MEe, METO/bl BBIJACICHHS M3
IpUPOIHBIX 00beKTOB. [IoHSATHE 00 OCHOBHBIX MTpoLIeccax, MPOUCXOIAIINX C YHaCTHEM YTIIEBOIOB
B )KUBBIX opranm3max. ['mukonms. [learozodocdarnsiit uki. CyoctpatHoe GochopunupoBanue
ADP. Pereneparuss NAD+, ponb nmakTataeruaporeHassbl B 3ToM npoiiecce. CnupToBoe OpoKeHHE.
AdpoOHBIN MeTaboNmu3M NHpyBaTa. MUTOXOHJPUHU: CTPYKTypa M JHEpreTuyeckue (QpyHKIUH.
HexapbokcunupoBanue nupysata. [lukn mumonHoi kucinotel. Okucinenne NADH u FADH2 B
npixatenpHoi nenu. Conpspxenue cunteza ATP ¢ mepeHocoM 311ekTpoHOB U TpoToHoB 0T NADH
nu FADH2 x momnekynsipHOMY KHUCIOpOAYy. AKTUBHBIC (OPMBI KHUCIOpOJa U UX TOKCHYECKOE
JICUCTBUE.

3.2. Jlumuapl W uX Mmpou3BOoIHBIE. PazHooOpasuwe numuaHbX BemecTB. OCOOEHHOCTH
CTpOCHUS U KiaccuduKanus JunuaoB. [IpocTeie (KUPBI, )KUPHBIE CIIUPTHI U BOCKA) M CIOXKHBIC
(HeWTpaJibHbIe, TOJSPHBIE U OKCHJIMIUHBI) TUNUAbL. bruonornueckue (QyHKIMH, BBIIOIHIEMbIE
pPa3TUYHBIMU THUMaMH JTUNUAOB. CTPYKTYpHBIE ()parMeHThI JTUMUAOB: KUPHBIE KUCIOTHI U UX
IIPOU3BOIHBIE, )KUPHBIE CIUPTHL. VX XuMudeckue u Gu3NKO-XMMHUYECKHE CBOWCTBA, MOTYUYCHHE U
aHanu3. buonornyeckue memOpaHbl, MX CTpoeHHE W (QYHKUMHU. JIMmuasl OMOJOTHYECKUX
MeMOpaH: TIUIEPOTUTUIBI, CHUHTOIUHIBI, (HOCHOTUIUIBI, TIUKOTUIUAB (TJIUKOTJIMIIEPO- U
TIMKOC(HUHTONUNIUABI), XOJeCTepruH. B3auMOCBS3b CTPOEHUS JIUMUIOB C UX (PYHKIUSIMH B
coctaBe MeMOpaH. [Ipon3BoHbIC TUMHUIOB U X OMoJorHYeckue GyHKIUUA (SKUPOPACTBOPUMBIS
BUTaMUHBI, TIPOCTATIAHINHBI, KEITYHBIE KUCIOTHI, TIOJIOBBIE TOPMOHBI M KOPTUKOCTEPOUIBI), HX
XUMHYECKHEe U (PU3MKO-XMMHUYECKHE CBOMCTBA, MojydeHHEe M aHanu3. [loHsTne 006 OCHOBHBIX
mporeccax, MPOUCXOISIIUX C YYacTUEM JIMMHIOB U UX MPOU3BOJIHBIX B KHBBIX OpPraHHU3MaXx.
Karabonusm aunumoB: MUnonuTuyeckue GEepMeHThI, MyTH OKUCICHUS KUPHBIX KUCIIOT, CUHTE3
KHUPHBIX KHCIOT. [IepeKrcHOe OKUCIIEHUE JTUMHUIOB U MEXaHU3MBI 3aIIUTHI OT HETO.



4 O0béM yueOHOH THCHMIIINHBI

o B 3ayeTHBIX B akamem.
Bunapr yaeGHO# paboThI
CAUHUIIaX qacax

Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KounraktHas pa6ora (KP): 1,33 48,2
Jlexmum (JIek) 0,45 16
[Tpaktrueckue 3anstus (113) 0,89 32
CamocrositesibHas padora (CP) 1,67 59,8

Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer

. B 3ayeTHBIX B actponom.
Bunapr yaeGHO# paboThI

eAMHMIIAX qJacax
Oo01mast Tpy10eMKOCTb TUCHMILUIUHBI 10 Y4eOHOMY 30 81
IUIAHY '
KounraktHas pa6ora (KP): 1,33 36,15
Jlexmum (JIek) 0,44 12
[Tpaktuueckue 3aastus (I13) 0,89 24
CamocrositesibHas padora (CP) 1,67 44,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILIMHBI
«CoBpeMeHHbIEe METO/IbI MOUCKA U 00PA0OTKH HAYYHO-TeXHUYeCKO HHPOpMAUN»
(b1.B./1B.08.01)

1 Ieabl0 IMCUMIVIMHBI SIBJISETCS SIBISIETCS IOATOTOBKA CTYJIEHTOB B 00JacTu
WH(OPMAIIMOHHOTO  CONMPOBOXKIEHUS  HAyYHOH  JEATENIbHOCTH, TPUBUTHE  HABHIKOB
CaMOCTOSITENILHOTO MOMCKA HAyYHO-TEXHUYECKON MH(POPMAIIUU B pa3IMYHBIX HCTOUYHUKAX.

2 B pe3yabrare u3yYeHHs JUCHUILUIMHBI O0y4YalIIUiicd MO TMporpamme
0akaJjlaBpuaTa J0JIKeH:

Obnaoame cnenyrommmu obmienpodeccuonanbabiMu (OIIK) u mpodeccrnoHanbHBIMI
(TTK) xoMIieTeHIIUSIMHU:

- CIIOCOOHOCTBIO pelIaTh CTaHAApTHBIE 3a7aud MPodecCHOHANBHON NesSTeNbHOCTH
Ha OCHOBe WH(POPMAIIMOHHOW U  OWMONMHOrpaduvecKkoil KyJIbTypel C TpPUMEHEHHEM
WH(OPMAIIMOHHOKOMMYHHKAITUOHHBIX TEXHOJOTHH W ¢ YYeTOM OCHOBHBIX TpeboBaHUM
uHopmanronnoi 6ezomacHoctu (OITK-1);

- CIIOCOOHOCTHIO UCTIONB30BATh COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTUH, TIPOBOIUTH
00paboTKy MHGOPMAITUH C UCITOJIH30BAHUEM MPUKIIATHBIX TIPOTPaMM M 0a3 JaHHBIX JIJIs pacdyeTa
TEXHOJIOTHYECKUX MapaMeTPOB 000pyA0BaHMs U MOHUTOpHHTA pupoaHbIX cpen (ITK-3).

3nams:

- OCHOBHBIC  COCTaBJIAIONIME  WH(POPMALMOHHOTO  OOecleyYeHus  Ipolecca
COTIPOBOXKACHUS HAYYHOH JI€ATEIbHOCTH, IIOHATUS U TEPMUHBI;

- OCHOBHBIE OT€YECTBEHHBIE U 3apyOeKHbIe HCTOYHUKH NMPO(UIBHOMN HH(pOpMAIHH;

- o0Ie MPUHITUIIBI IOKMCKa, 00paOOTKM U aHAIN3a HAYYHOU HH(POPMAIIUH.

Ymems:

- BBIIETISITh KOHKpPETHbIE HH(OpPMALIMOHHBIE TEXHOJOTHMH, HEOOXOAUMBIE IS
UH(POPMALIMOHHOTO 00ecreueH s pa3IMYHbIX HAyYHBIX TOTPEOHOCTEH;

- HaXOAUTh TPOGUIbHYIO0 HH(GOPMAIUIO B Pa3IMUHBIX OTEUECTBEHHBIX U 3apYOEKHBIX
WH(OPMAIIMOHHBIX MaCCHUBAX;

- oOpabaTeiBaTh M aHAJIW3UPOBaTh JAHHBIE C ILENbI0 BBISBICHUS pEJIeBAaHTHON



nHpopmanuu.

Braoemy:

- 3HAHUSAMU O COBPEMEHHBIX aBTOMATH3UPOBAHHBIX HWH(OPMALMOHHO-TTOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTSX, CIIOCO0aX B3aMMOJICHCTBHS C HUMH;

- MPAKTUYECKUMH HAaBbIKAMU MH(POPMAIIMIOHHOTO MOUCKA C MOMOIIBI0 TEXHOJIOTHi
TEJIEKOMMYHUKAIMOHHOTO TOCTyna U IHTepHET-TeXHOOT Ui,

- OCHOBHBIMHM TOAXOJaMHU JJIs aHalu3a IOJyYEHHOM JaHHBIX C IIEJNIbIO
WH(OPMAILIMOHHOTO yIOBICTBOPSHHSI PA3TUYHBIX HAYUYHBIX TOTPEOHOCTEH.

3 Kparkoe cogepixaHue TUCHUILINHBI:

Beenenue. OcHOBHBIE MOHATUS U TepMUHBL. ['ocygapcTBeHHass cuUCTEMa Hay4dHO-
TexHudeckon nHpopmanmu. Paccesane u crapenune nadopmaruu. Crenudurka nHPOpMAIUH 10
XUMHUH U XUMHYECKOH TexHonorun. [lepBuunas u BropuuHas uHopmanus. DopMbl CBEpPTHIBAHUS
nHopmarnuu. bubmmorpadudeckoe ommcanue. I[Ipumepsr OubIMOrpadmueckoro omucaHus
pa3nmuuHbIX BUAOB nepBoucrouHukoB. ['OCT 7.1 - 2003 «bubnnorpaduueckass 3amuch.
bubnuorpaduueckoe onucanue». 3HaKOMCTBO ¢ OCHOBHBIMH BHIAMU HCTOYHUKOB MH(OpMaIUU:
MOHOTpaduu, IUCCepTaluu, aBTOpedepaThl, CTaThbU, MATEHTHI, JCTIOHHUPOBAHHBIC PYKOMHCH,
TE3UChl KOH(EPEHIINI, CeTeBbIe MyOJMKAIMK, CTaHAApThl U T.. OcoObeHHOCTH O(OPMIICHHS
CCBUIOK Ha JaHHble ucTOuHUKHU. OcHOBHbBIE opransl ' CHTHU. Pacnpenenenue NoTOKOB Hay4HOU
uHpopmarnuu cpenu opranoB ['CHTU. Xapakrtepuctuka W Ha3HAYCHHUE OCHOBHBIX BHJIOB
u3nanuii. M3maHusi OTEUeCTBEHHBIX U 3apyOCKHBIX HH(POPMAIMOHHBIX OpraHoB. OCHOBHBIC
CIIPaBOYHbBIC U3JAHUSI.

[Tonck wHpOpMAIMK C TOMOIIBID pedepaTUBHBIX KypHAIOB. Mcropus MOSBICHUS
pedepaTuBHBIX KYpHAJIOB M MCIONb30BAaHUE MX JJIA MMOMCKAa XMMHUYECKOoi mHpopmauu. Pede-
paTUBHbIE XypHalbl 10 XUMHH. PedepaTuBHblil xypHan «Xumus». CTpykTypa, pyOpukanus,
cucrema ykasarelnei. Paznuunbie anroputmel moucka ¢ ucnosnbzoBanuem PXKX. [Ipumeps noucka
XUMHUYECKOH HH(OpManu ¢ HCroiib30oBaHHeM ABTopckoro, [Ipenmernoro, ®opmyiabHOTO H
[TarentHoro yxkasateneii. PedeparuBubiii xypHanm «Chemical Abstracts» (CIIA). Cayxo6a
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBHoro xxypHana «Chemical Abstracts».
Cuctema pyopukaruu. CucreMa TpeTHIHON HH(OpPMAIUH - yKa3aTenr. Pa3nudnbpie BUIBI TOMCKA
¢ ucnonb3oBanreM CA. [Ipumepsl morcka XMMUYECKONH HHPOPMAIIUU ¢ UCTIoIb30oBanueM Author
Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

ABTOMaTU3MPOBAaHHBIE HHPOPMAIIMOHHO-TIOMCKOBBIE CUCTEMBI. J[MaoroBhie MOMCKOBEIC
CHUCTEMBI - OCHOBHBIE (DYHKITUU U BO3MOXHOCTH, CIIOCOOBI AocTymna. OcoOeHHOCTH 00pabOTKH U
MOKWCKA XUMUYECKOW MHPOPMAIIUU B TUAIOTOBBIX cHUcTeMax. [[oMCKOBBIE CUCTEMBI IO XUMHUH B
noJMTeMaTHUecKux ciyx0ax. Crneuuaau3upoBaHHbIE TOUCKOBBIE CHUCTEMBL. AJTOPUTM
WH(OPMAIIMOHHOTO TIOMCKA. BBIOOp JIEKCHUECKUX €IWHUI], HCIOJL30BaHUE JIOTUYECKUX U
MO3UIIMOHHBIX OIepaTopoB. MHPOpMaAIMOHHO-TIONCKOBBINM S3bIK. JIOTMKa M cTpaTerusi moucka.
AHanu3 pe3yJibTaToOB MOKMCKA MO PEeJIEBAHTHOCTH.

[leyaTHble U 3MEKTPOHHBIE UCTOYHUKU WMH(pOpmManuu. Pacmupenue nHGpOpMannoOHHOTO
MPOCTPAHCTBA 32 CYET CO3JaHUsl SJEKTPOHHBIX BEPCUU KYPHAJIOB U OTKPBITOTO JOCTyHa K
JJIEKTPOHHBIM MEPUOJUYECKUM U CIPaBOYHBIM H3AaHUAM. OrpaHudeHuss CBOOOJHOTO H
aBTOPU30BAaHHOTO JIOCTYIA.

AUTIC Bceepoccuiickoro HHCTUTYTa HaydyHOU U TexHuuecko uHpopmaruu (BUHUTN).
OcHOBHBIE TPOJYKTHI U yCiIyrH, npenocrasisiembie BUHUTU B o6nacTi Hayku U TEXHUKH. ba3bl
nauaeix BUHUTU. IlpeamerHoe conepxanne u HanosHeHue. CTpykTypa ITOKYyMEHTOB B BJ]
BUHUTU. UndpopmanronHo-iouckoBbIil s13bIK. [TonckoBas crparerus. AUIIC Beepoccuiickoro
WHCTUTYTa HaydyHoH u TexHudeckoil wuHbopmarmuu (BUHUTU). OcobGenHocTn moucka
unpopmanuu B b/I BUHUTU. Ilpumeps! ocymiecTBIeHUs MOMCKa HHPOPMALIUH TT0 PA3ITUYHBIM
BH1aM TTOMCKOBBIX 3arnpocoB B bJI BUHUTH.

Hcnonb3oBanue Bo3MokHOcTel HayuHol 3nekTponHo# Oubnuoreku elibrary (HOB).
Nupekcel nutupoBanus. TeMaTH4eCKUil MOUCK.

Hcnons3oBanue oreuectBeHHBIX 0a3 nanubsix PI'b, [TIHTH, BEH PAH, BUHUTU u np.



3apyOekHbIE HMCTOYHUKH HWHGOpPMAIIMU 10 XHMHH W CMEXHBIM oOmactsM. OO630p
CYIIECTBYIOIUX  HHPOPMAIIMOHHBIX ~ UCTOYHUKOB.  OTKpBHITBIE  TOUCKOBBIE  CHUCTEMBI
pedeparuBnoii uapopmanuu (PubMed u ap.).

AUIIC Web of Science (Clarivate Analytics). OcoGeHHOCTH, OpraHu3anus Hu
BO3MOXHOCTH Tioucka. IlouckoBas crparerus. AHaIM3 pe3yJdbTaroB TMoucka. [Ipumepsr
OCYIIECTBIICHUSI MOWCKAa WH(GOPMAIMU IO Pa3IUYHBIM BHJIaM TOHMCKOBBIX 3alpOCOB. AHAIU3
UTUPOBAHUS HAYUHBIX ITyOIUKALIUM.

AUIIC Scopus (Elsevier). OcoOeHHOCTH, OpraHM3aldsi W BO3MOXKHOCTH ITOHMCKA.
ITouckoBast crparerus. AHaIW3 pPe3yiabTaToB IMOMCKA. [Ipumepsl OCYHIECTBICHHS MOMCKA
uH(pOpMAILlMK TO PA3IUYHBIM BHUJAaM IOMCKOBBIX 3alMpOCOB. AHANU3 LUTHUPOBAHUS HAYYHBIX
myOJIUKaIUi.

AUIIC SciFinder (Chemical Abstracts Service). OcoOeHHOCTH, OpraHuU3alnus Hu
BO3MOXHOCTH Tioucka. IlouckoBas crparerus. AHaIM3 pe3yJdbTaToB Moucka. [Ipumepsl
OCYIIECTBIICHUSI TMOMCKAa WH(GOPMAIMU IO Pa3IUYHBIM BHJIaM TOHMCKOBBIX 3alpOCOB. AHAIu3
UTUPOBAHUS HAYUHBIX ITyOIUKALIUMN.

Cpasuenue AUIIC Scopus, Web of Science, SciFinder.

BosmoskHoctu mouckoBo#t cucremsl  GoogleScholar — cucremsl moucka HaydHOM
uHopmanuu B cetu Internet.

NudopmanimonHbie mOpTaabl W CaWTHl JJICKTPOHHBIX M3JIAHUW: CaUT dJICKTPOHHBIX
KYPHAJIOB AMEpPUKAHCKOTO XuMH4eckoro obOmiectBa, mopran Informaworld wusnarenscrBa
TAYLOR&FRANCIS, wundopmanmonnsiii mnoptan  SCIENCE DIRECT  wuznmarenscTBa
ELSEVIER, nmopranst m3garensctB SPRINGER, WILLEY&SONS u np.: undopManmoHHbie
BO3MOXXHOCTH, TIOMCKOBBIM HHTEpQeiic, MOUCKOBBIA $3bIK, HAyKOMETPHUYECKHE (DYHKIIHUH,
JOTOJTHUTEbHBIC (YHKIMH. OCOOCHHOCTH MPOCMOTpa MOJHBIX TeKcToB crateit B html- u pdf-
dopmarax. [Torstue DOI. Unaekcel nutupoBanus. TeMaTUueCKHil MOUCK.

Hcrtounuku mareHTHOM wuHGpopMmanuu. [loHAaTne OOBEKTOB  WHTEIUIEKTYalbHOU
coOctBeHHOCTHU. [laTeHTHAst JOKyMeHTalMs Kak MHPOpMaIMOHHbIH MaccuB. OCHOBHBIE MOHATHUS
U OmpeJielieHHuss B 00JIacTH MaTeHTOBeIeHUs. MeXIyHapoaHas MMaTeHTHas KIacCUpUKaIus
(MIIK). ITatenTtHbiii mouck. OcoOeHHOCTH W BHIBI ToucKa. OTEUYeCTBEHHBIE U 3apyOCIKHBIC
ABTOMATU3UPOBAaHHBIE WH(GOPMAIMOHHO-TIONCKOBBIE CHUCTEMBl TATEHTHOM WH(MOpMaIHH.
XapakTepucTuKa, OpraHu3aIus, BO3SMOXKHOCTH TIOUCKA.

B/l ®enepanpHoro mHcTUTyTa mnpoMmbinuieHHONW cobctBeHHocTH (DUIIC). CoctaB u
BO3MOKHOCTH focTyna. CTpyKTypa mateHTHOro JokyMeHTa B b/I.

b/l Amepukanckoro narentHoro Begomcra United States Patent and Trademark Office
(USPTO). Cocras BJ1 USPTO. Bo3moxuoctu goctymna. CTpyKTypa maTeHTHOro JoKyMeHTa B B/,

b/l ESPACENET. Komnekuus narentusix BJ] ESPACENET. Bo3moxHOCTH noctyta.
CtpykTypa naTeHTHOro 1oKkymeHTa B bI. Buabl 1 BO3MOXHOCTH MOUCKA.

WuTepHer kak TexHOJOTHsS M HMH(GOpMAIMOHHBIN pecypc. ['mobanbhas cerb Internet.
Ucrtopust coznanus u pa3Butus. OCHOBHBIE YCIYTH KOMITBIOTEPHBIX ceTei. MHbopmarmonabie
pecypcsl cetu Internet. Vcronp3oBaHUE MOUMCKOBBIX crcTeM Internet st moucka uHGOpMAIUH.
Bo3MOXXHOCTH KOMIBIOTEpHBIX ceTed B mepemade u obOMmeHe mH(opmanuei. Mcmonp3zoBaHnue
TEXHOJOTMH BeOMHApoB B yueOHOM mporiecce. [louck Haydnoi mHpopmaiuu B GoogleScholar.
ABTOMAaTHYECKUH TIEPEBOAYMK BEO-CTpaHUIl. ODHIMKIONEANYECKHE TOpTaibl HTEpHeT.
Texnonorust Wiki. cTopusi BOSHUKHOBEHHUS U CTPYKTypa cBoOoaHoi sHImKnonenun Wikipedia.
CoBMecTHas padoTa HaJl JOKyMEHTaMU U OpraHU3allid COBMECTHOI'O OHJIAMH MPOCTPAHCTBA AJIs
Hay4YHOH paboThl. DPPeKT caMOOpraHnu3alnH B II100aIbHON KOMITBIOTEPHON CETH.

Bo3moxkHOCTH co31annsi COOCTBEHHBIX HH(OPMAITMOHHBIX TTpoduuieid. Micnons3oBanme
POOJIEMHO-OPHEHTUPOBAHHBIX WH(GOPMAIMOHHBIX MAaCCHBOB, OTOOpPAaHHBIX W3 Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKOB JJIS CO3/IaHUS COOCTBEHHBIX MPOGUICH.



4 O0bemM yueOHOH TUCHUNIMHBI

. B 3auernbIx B akanem.
Bunast yueOHOI paboThI
eAMHUIIAX qJacax
OO0uas TPyA0€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 20 79
IJIAHY ’
KounraktHas pa6ora (KP): 0,45 16,2
Jlabopatopusbie 3anstus (J1a0) 0,45 16
Camocrositesbnas pa6ora (CP) 1,55 55,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer
Bunapr yaeGHO# paboThI B 3auetHBIX B actponom.
SAMHUIIAX qJacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 20 54
IUIAHY ’
KonraktHas pa6ora (KP): 0,45 12,15
JlaGopatopusbie 3ansatusi (J1ab) 0,45 12
CamocrositesibHas padora (CP) 1,55 41,85
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer

AHHOTANUA padoyeil MPOrpaMMbl IUCHUNIHMHBI
«Aupopmannonnsie Texnoaorun B xumun» (51.B./B.08.02)

1 Heabl0 JMCHUIIMHBI  SBISETCS  IMOATOTOBKAa  CTYAGHTOB B  o0iactu
WH(OPMAIIMOHHOTO  COMPOBOXKIEGHUS  HAyYHOH  JEATEIBHOCTH, TPUBUTHE  HABHIKOB
CaMOCTOSITENILHOTO TIOMCKa XUMHUYECKOW W CMEXHONH uHPOpManuu B  Pa3IMYHBIX
UH(OPMAIIMOHHBIX HCTOUYHUKAX.

2 B pe3yabTaTe MH3YyYeHUS] IUCHMILUIMHBI O00y4YamIIMiici N0 Mporpamme
0akajaBpHaTa qOJIKEH:

Obnadams cnepyrommmu odmenpodeccuoHanbHbiMu (OIIK) u npodeccrnonambHbIMU
(TTK) xoMIieTeHIIUSIMHU:

- CIIOCOOHOCTBIO  pelnarh  CTaHAAPTHBIE  3aJaud  Ipo(dheCcCUOHATBHOM
JeATeTLHOCTH Ha OCHOBE MH(POPMAIIMOHHON 1 OubIrnorpaduueckoi KyIbTyphl C TPUMEHEHUEM
WH(OPMAIIMOHHOKOMMYHHUKAITMOHHBIX TEXHOJIOTUH M C YyYeTOM OCHOBHBIX TpeboBaHUM
uHopmanronnoi 6ezomacHoctu (OITK-1);

- CIIOCOOHOCTHIO UCTIONB30BATh COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTUH, IPOBOIUTH
00paboTKy MH(GOPMAITUH C UCITOJIH30BAHUEM MPUKIIATHBIX TPOTPaMM M 0a3 JaHHBIX JIJIs pacdyeTa
TEXHOJIOTUYECKUX MMapaMeTPOB 000pyA0BaHMs U MOHUTOpHHTA pupoaHbIX cpen (ITK-3).

3nams:

- OCHOBHBIE  COCTaBISIIOIIME  HMH(POPMAIMOHHOTO  OOecleueHus  mpoiiecca
COTIPOBOKACHUS HAYYHOU 1€ATEIbHOCTH, IIOHATUS U TEPMUHBL;

- OCHOBHBIC OTEUECTBEHHBIC M 3apyOeKHBbIC MCTOYHHKHU MPOPUILHON XUMHYECKON
nHpopmanuu;

- 001K MPUHIIMIIBI TOUCKA, 00pa0OTKU M aHAIN3a HAYYHOH MH(OpMAIIH.

Ymemns:

- BBIICTISITh  KOHKPETHBIE HWH(DOPMAIMOHHBICE TEXHOJIOTHH, HEOOXOAUMBIE s
nH(pOpMaIMOHHOTO 00eCIIeueHUs Pa3INYHBIX HAyYHBIX MIOTPEOHOCTEH;

- HAXOAUTHh MPOQUIBHYIO XUMHUYECKYI0 HHPOPMAIUIO B Pa3IMYHBIX OT€YECTBEHHBIX
1 3apyOeKHBIX HHPOPMAIIMOHHBIX MacCUBaX;

- oOpabaTeiBaTh W aHAIM3UPOBATH JAHHBIE C IENBbIO BBISBICHUS pPEJICBAaHTHON
uHpopmanuu.

Braoemy:

- 3HAHUSAMU O COBPEMEHHBIX aBTOMATH3UPOBAHHBIX HWH(OPMALHOHHO-TTOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTSX, CIIOCO0aX B3aMMOJICHCTBHS C HUMH;



- MPAKTUYECKUMH HAaBbIKAMU MH(POPMAIIMOHHOTO MOUCKA C MOMOIIBI0 TEXHOJIOTHi
TEJIEKOMMYHUKALMOHHOTO J0cTyna U MHTEepHET-TEXHOIOTNii;

- OCHOBHBIMM MOJXOJaMH JUIsl AaHAJIA3a TOJYYEHHOW JaHHBIX C LENbIO
UH(POPMALIMOHHOTO YAOBJIETBOPEHHS Pa3IMYHBIX HAYYHBIX TOTPEOHOCTEH.

3 Kpartkoe cogep:xanue 1UCHHUILINHBI

BBenenne. OcCHOBHbIE NOHATHS W TEPMUHBL. ['OCyJapCTBEHHas CHCTEMa Hay4yHO-
TexHudeckon napopmanmu. Paccesnne u crapenune nadopmaruu. Crenuduka nHGOpMaIIUH 10
XUMHUH U XUMHYECKOH TexHonorun. [lepBuyuHas u BropuuHas uHopmanus. DopMbl CBEpPTHIBAHUS
nHpopmarnuu. bubmmorpadudeckoe ommcanue. I[Ipumepsr OubIMOrpaduueckoro omucaHus
paznmuuHblX BUAOB mepBoucrouHukoB. ['OCT 7.1 - 2003 «bubnnorpaduueckass 3amuch.
bubnuorpaduueckoe onucanue». 3HaKOMCTBO ¢ OCHOBHBIMH BHIaMU HCTOYHUKOB HH(OpMaIUU:
MoHorpaduu, aucceprauuu, aBTopedeparbl, CTaThbH, MATEHTHI, JCTIOHUPOBAHHBIE PYKOIHUCH,
TE3UChl KOH(EPEHIINI, CeTeBbIe MyOJIMKAIMK, CTaHAApThl W T.. OcoOeHHOCTH O(OPMIICHHS
CCBUIOK Ha JaHHble ucTOYHUKHU. OcHOBHBIE opransl ' CHTH. Pacnpenenenue NoOTOKOB Hay4HOU
uHpopmanuu cpenu opranoB ['CHTU. Xapaktepuctuka W Ha3HAYCHHE OCHOBHBIX BHJIOB
u3naHuid. M3maHus OTEUeCTBEHHBIX M 3apyOEeKHBIX WH(GOPMAIMOHHBIX OpraHoB. OCHOBHBIE
CIIPaBOYHBIE U3/IaHHUS.

[Touck wuHpOpMaLUU ¢ MOMOUIbIO pedepaTuBHBIX >XypHaloB. Mcropus mnosBiaeHUs
pedepaTuBHBIX KYpHAJIOB M MCIONb30BAaHUE MX JJI MOMCKAa XMMHUYECKON mHpopmaiuu. Pede-
paTUBHbIE XypHalbl 10 XUMHH. PedepaTuBHblil xypHan «Xumus». CTpykTypa, pyOpukanus,
cuctema ykasarelneil. Paznuunblie anroputmel moucka ¢ ucnosnbzoBanuem PXKX. [Ipumeps noucka
XUMHUYECKOH HH(OpMaIu ¢ HCrojib30BaHHeM ABToOpckoro, [Ipenmernoro, ®@opmyiabHOTO H
[TarentHoro yxkasateneii. PedeparuBubiii xypHanm «Chemical Abstracts» (CIHIA). Cmyxba
Chemical Abstracts Service (CAS). Ctpykrypa pedeparuBHoro xxypHana «Chemical Abstracts».
Cuctema pyopukaruu. CucreMa TpeTHIHON HH(OpMAIUK - yKa3aTenn. Pa3nudnbpie BUIBI TOMCKA
¢ ucnonb3oBanreM CA. [IpiuMepbl morcka XUMHYECKOH HHPOpMaIK ¢ Ucroib3oBanueM Author
Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index. CpaBHuTEIbHBIIH
aHam3 pedepaTUBHBIX KyPHAIOB [0 XUMUH.

ABTOMaTH3UPOBAaHHbIE UH()POPMALIMOHHO-TTOMCKOBBIE CUCTEMBI. /[ManoroBbie MOMCKOBbIE
CHCTEMBI - OCHOBHBIE (DYHKIIMU U BO3MOXHOCTH, cI10oco0Ob!I gocTyna. OcobenHoctu 00paboTKu 1
MOKMCKa XUMUYECKOH MHPOpPMAIIUU B TUANOTOBBIX cucTeMax. [IoMcKoBble CUCTEMBI IO XUMHUHU B
NOJUTEMaTHUeCKuX ciyxk0ax. Crneuuanu3upoBaHHBIE ITOMCKOBBIE CHUCTEMBI. AJTOPUTM
MH(OPMALIMOHHOTO TIOWCKa. BpIOOp JIEKCHMUECKUX €IWHUI], HCIOJIb30BaHUE JIOTUYECKUX U
NO3HUIIMOHHBIX orepaTopoB. MHPpOpMaLMOHHO-TTIONCKOBBIN s3bIK. JIOTHKA U CTpaTerus moucka.

AUTIC Bceepoccuiickoro HHCTUTYTa HaydyHOU U TexHuuecko nHpopmaruu (BUHUTN).
OcHOBHBIE TPOJYKTHI U yCiIyrH, npepoctasisiembie BUHUTU B o6nacTi Hayku U TEXHUKH. ba3bl
nauaeix BUHUTU. IlpeamerHoe conepxanune W HanosHeHue. CTpykTypa ITOKYMEHTOB B BJ]
BUHUTU. UndpopmanronHo-ouckoBbIil s13b1k. [TonckoBas crparerus. AUIIC Beepoccuiickoro
WHCTUTYTa HaydyHoW u TexHudeckoil wuHbopmanuu (BUHUTU). OcobGenHocTn moucka
unpopmanuu B b/I BUHUTU. Ilpumeps! ocymiecTBIeHUs TOMCKa HHPOPMALIUH IO PA3ITUYHBIM
BH1aM TTOMCKOBBIX 3arpocoB B b/l BUHUTH.

Hcnonb3oBanue Bo3MokHOcTel HayuHol 3nekTponHo# Oubnuoteku elibrary (HOB).
Nunexcel nutupoBanus. TeMaTH4ecKuil MOUCK.

Hcnons3oBanue oreuectBeHHbIX 0a3 nanubix PI'b, [TIHTH, BEH PAH, BUHUTU u np.

3apyOekHbIE HMCTOYHUKH HWHGOpPMAIIMU 10 XHMHH W CMEXHBIM oOmactsaM. O0630p
cymectByromux AUIC B 061acT XUMUU, XUMUYECKOW TEXHOJIOTUU U CMEXHBIX HayK. [leuaTHbie
U DJIEKTPOHHBbIE MCTOYHUKU HH(popmanuu. Pacummpenvne nHGOpPMALMOHHOTO MPOCTpPAHCTBA 3a
CUYET CO3/aHUS JIIEKTPOHHBIX BEPCUM JKYpPHAJOB U OTKPBHITOIO JOCTYNAa K 3JIEKTPOHHBIM
NePUOANYECKUM M CIPaBOYHBIM HU3JaHUSAM. OrpaHuyeHus: CBOOOJHOTO U aBTOPU30BAHHOIO
nocryna. OTKpBIThIE TOUCKOBBIE cHCTeMbI pedepatuBHOi nHPpopmarmu (PubMed u np.).

AUIIC SciFinder (Chemical Abstracts Service) - mpodumsHas AWUIIC mo Xumwum.
OcobeHHOCTH, OpraHu3alys M BO3MOXHOCTH Toucka. llomckoBast crparerus. AHaiu3



pe3ynbTratoB moucka. [Ipumepsl ocymiecTBiIeHHs] MOMCKa WHOOPMALMK MO Pa3IUYHBIM BUIAM
MOMCKOBBIX 3aIPOCOB. AHAIHM3 IIUTHPOBAHUS HAYYHBIX MTyOIUKAIIUH.

REAXIS - cnpaBouno-uH(popMaIMoHHas TIOUCKOBast CHCcTeMa u3aaTeascTBa Elsevier mo
xuMud. OcoOEHHOCTH, OpraHM3alUs U BO3MOXKHOCTH Ioucka. IlouckoBast crparerus. AHanu3
pe3ynbTratoB mowucka. [Ipumepsl ocymiecTBiIeHHs] MOMCKa WHOOPMALMK MO Pa3IUYHBIM BUIAM
MOUCKOBBIX 3ampocoB. CrenuanbHble BHIBI MOMCKA XMUMHUYECKOW HH(POpPMALMU: TOUCK IO
CTPYKTypaM, peakiHsiM, CBONCTBAM U JIp.

AUIIC Web of Science (Clarivate Analytics). OcobeHHOCTH, OpraHu3anus Hu
BO3MOXHOCTH Tioucka. IlouckoBas crparerus. AHaIM3 pe3yJdbTaToB TMoucka. [Ipumepsl
OCYIICCTBIICHUSI MOWCKAa WH(GOPMAIMU IO Pa3IMYHBIM BHJIaM TOHMCKOBBIX 3alpOCOB. AHAIU3
HUTUPOBAHUS HAYUHBIX ITyOIUKALIUM.

AUIIC Scopus (Elsevier). OcoOeHHOCTH, OpraHM3aldsi W BO3MOXKHOCTH ITOHMCKA.
ITouckoBast crparerus. AHaIW3 pPe3yiabTaTOB IMOMCKA. [Ipumepsl OCYHIECTBICHHS MOMCKA
uH(pOpMAIllMK TO PA3IUYHBIM BHJAaM IOMCKOBBIX 3alMpOCOB. AHANU3 LUTHUPOBAHUS HAYYHBIX
myOJIUKaITUi.

Cpasuenue AUTIC Scopus, Web of Science, SciFinder, REAXIS.

NudopManimonHbie TOpTaabl W CaWTHl JJICKTPOHHBIX M3JIAaHUW: CaUT dJICKTPOHHBIX
KYPHAJIOB AMEpPUKAHCKOTO XHMH4eckoro obOmiectBa, mopran Informaworld wusnarenscrBa
TAYLOR&FRANCIS, wundopmanmonnsii mnoptann  SCIENCE DIRECT  wuznmarenncTBa
ELSEVIER, mopranst m3garensctB SPRINGER, WILLEY&SONS u np.: undopmanmoHHbie
BO3MOXXHOCTH, TIOMCKOBBIM HHTEpQeiic, MOUCKOBBIA $3bIK, HAYKOMETPHUYECKHE (DYHKIIHUH,
JOTMOJTHUTEbHBIE PYHKIMKH. OCOOCHHOCTH MPOCMOTpa MOJHBIX TeKCcTOB crateit B html- u pdf-
dopmarax. [Torstue DOI. Unaexkcel nutupoBanus. TeMaTUUeCKHi MOUCK.

Hcrtounuku mareHTHOM wuHpopMmanuu. [loHATne OOBEKTOB  WHTEIUIEKTYalbHOU
coOctBeHHOCTHU. [laTeHTHAst JOKyMeHTalMs Kak MHPOpMaIMOHHbIH MaccuB. OCHOBHBIEC MOHSATHUS
U OmpeJelieHHuss B O0JIacTH MaTeHTOBeIeHUs. MexXIyHapoaHas MMaTeHTHas KIacCHUpUKalus
(MIIK). ITatenTtHbiii mouck. OcoOeHHOCTH W BHIABI Toucka. OTedYeCTBEHHBIE U 3apyOCIKHBIC
ABTOMATU3UPOBAHHBIE WH(GOPMAIMOHHO-TIONCKOBBIE CHUCTEMBl TATEHTHOM WH()OpMaIuy.
XapakTepucTuKa, OpraHu3aIys, BO3SMOXKHOCTH TIOUCKA.

B/l ®enepansHoro mHcTUTyTa mnpoMmbinuieHHOH cobctBeHHOCTH (DUIIC). CoctaB u
BO3MOKHOCTH focTyna. CTpyKTypa mateHTHOTro JokyMeHTa B b/I.

b/l Amepukanckoro narentHoro Begomcra United States Patent and Trademark Office
(USPTO). Cocras BJ1 USPTO. Bosmoxnoctu nocrymna. CTpyKTypa IaTeHTHOTO T0KyMeHTa B BJI.
b1 ESPACENET. Komnexkuusa natentasix bJI ESPACENET. Bo3moxnoctu nocryna. CTpykrypa
nateHTHOro JokyMeHTa B bJI. Buabl 1 BO3MOXHOCTH TTOMCKA.

WuTepHer kak TexHOJOTHsS M HMH(pOpMAIMOHHBIN pecypc. ['mobambhas cetb Internet.
Ucrtopust coznanus u pa3Butus. OCHOBHBIE YCIYT'H KOMITBIOTEPHBIX ceTei. MHbopmarmonabie
pecypcsl cetu Internet. Vcronp3oBaHue MouckoBeIx cucteM Internet mist mowcka uHbopMaIuu.
[Touckosas cuctema Hay4uHO# nHOpMaruu GoogleScholar.

Bo3MoskHOCTH co3aHMst COOCTBEHHBIX WH(OPMAIIMOHHBIX Mpoduieit. Mcrnons3oBaHue
po0JIEMHO-OPUEHTUPOBAHHBIX WH(GOPMAIIMOHHBIX MAacCHBOB, OTOOpAaHHBIX W3 Pa3IMYHBIX
UH(POPMALMOHHBIX HCTOYHUKOB IS CO3/1aHUSI COOCTBEHHBIX MPOUIIEH.

4 O0beM yueOHOH THCHMIIINHBI

o B 3aueTHBIX B akanem.
Buapr yaeGHO# paboThI
eAMHUIIAX qacax

Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 20 79
IUIAHY '
KonraktHas pa6ora (KP): 0,45 16,2
Jlabopatopusbie 3anstus (J1a0) 0,45 16
Camocrositeabnas pa6ora (CP) 1,55 55,8

Bua KoHTpOJIsA: 3a4eT / IK3aMeH 3a4yer




Bunapr yaeGHO# paboThI B 3auerHbBIX B actponom.
SAMHMIIAX Jacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 20 54
IUIAHY ’
KounraktHas pa6ora (KP): 0,45 12,15
JlaGopatopusbie 3ansatusi (J1ab) 0,45 12
CamocrositesibHas padora (CP) 1,55 41,85
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

AHHOTANUA padoyeil MPOrpaMmMbl AU CHUNIHMHBI

«OCHOBBI TPOEKTHPOBAHMS U IKoOJOrHYeckas ykcneprusa » (b1.B.J1B.09.01)

1 Heap AuCHUMIUVIMHBI - TPUOOpETEeHHE OOYYAIOUUMHUCS YIIIYOJICHHBIX 3HAHUU U
KOMIIETCHIIN, MOTYYCHHE M 3aKperyIieHre MPOodEeCCHOHATBHBIX YMEHH M HABBIKOB B 00JIaCTH
MPOBEJCHUS HSKOJIOTMYECKON SKCIEPTH3bl TMPOEKTOB CTPOUTENBCTBA C HUCIOJIb30BaHUEM
CIEIMAIbHBIX METOJIOB OIEHKH U aHAJIM3a MMPOEKTHBIX MAaTEPUAJIOB.

2 B pe3yabraTe M3ydeHHs JUCHMIUIMHBI 00y4alOMUIics MO MporpamMme GakKaJiaB-
pHaTa 10/IKeH:

Obnadoams cnenyromumu npodeccuonanbHbiMu koMieTeHIusamMu (I1K):

- CIOCOOHOCTHIO Y4aCTBOBATh B COBEPUICHCTBOBAHUU TEXHOJIOTUYECKUX MPOLECCOB C IM0-
3ULUN 3HEPro - U pecypcocOepekeHusl, MUHIMU3ALUU BO3JIEHCTBUS HA OKPYXKAIOLIYI0 Cpexy
(TIK-2);

- CIOCOOHOCTBIO HCIOIB30BATH HOPMATHBHBIE JOKYMEHTHI 110 KAYECTBY, CTAHJapTHU3ALNH
u ceprudukanuu mpoaykroB u uzaenuii (I11K-4);

- TOTOBHOCTBIO M3Y4aTh HAyYHO-TEXHHUYECKYIO MH(OpMAIUIO, aHATU3UPOBATh OTEUECT-
BEHHBIN ¥ 3apyOCIKHBIN OIBIT 110 TeMaTuke ucciaeaoBannii (ITK-13).

3namo:

— OCHOBHBIE mMosoxkeHUs: DenepanbHOro 3akoHa «OO0 HKOJOTHUECKOM 3KCIIEPTU3E»;
00N TOPSIIOK MPOBEACHHS SKOJIOTUIECKOM SKCIIEPTU3bI TPOEKTOB CTPOUTEIHCTBA!

— o0myoo mpoueaypy IpOEKTUPOBAHMS;, OCHOBBI IUIAHHUPOBAHUS M OpPraHU3ALUU
JESATETLHOCTH B O0JACTH TOCYJApPCTBEHHOW M OOIIECTBEHHON SKOJOTHYECKOW SKCIEPTHU3BI
IPOEKTOB  CTPOMTENBCTBA; OCHOBHBIE METOJBl JKOJOTHMUECKOW OKCHEPTH3bl IPOECKTOB
CTPOUTENIbCTBA:

— DKOJIOTUYECKHE TpeOOBaHUS MPHU pa3MEIICHUH, MPOCKTUPOBAHUU, CTPOUTEIIHCTBE,
BBO/JIE B 3KCILIyaTalMIO MPEINPUATHH, 30aHUIA, COOPYKEHUI U MHBIX OOBEKTOB;

— OCHOBBI pacueTOB 3arpsi3HEHUS MIPU3EMHOTO CJI0S1 aTMOC(HEPHOTO BO3AyXa M BOJHBIX
00BEKTOB JUIsl OJUHOYHBIX MCTOYHUKOB U TPYII B3aUMOJECHCTBYIOIINX MCTOYHUKOB BHIOPOCOB
(cOpoCOoB) 3arpsI3HAIONIMX BELIECTB; OCHOBBI pacueToB HopMaTiBoB [1/IB u HJIC.

Ymemn:

— Toa0upaTh OCHOBHBIE HOPMATHBHO-TIPABOBBIE U METOINYECKUE JOKYMEHTHI B 00J1aCTH
IPOMBIIIJICHHOTO CTPOUTEIHCTBA U KOJOTMUECKON IKCIIEPTH3BI M paboTaTh C HUMU;

— aHaIM3MpOBAaTh IPOEKTHbIE JaHHbIE IO MCTOYHHKAM BBIOPOCOB (COpPOCOB)
3arpsI3HAIOLIUX BEUIECTB; BHIACIATh NPUOPUTETHBIC U1 SKCIIEPTU3BI 3arpS3HSIONINE BEIIeCTBa U
UCTOYHUKHU UX BBIOPOCOB (COpPOCOB );

— pa3pabaThiBaTh PEKOMEHAALMU U TMPEAJOXKEHUS MO A0paboTKe U yIydIICHUIO
MIPOEKTHBIX PEIICHUI B pacCMaTpUBaeMoOM 001acTH;

— TPOBOAUTH OLIEHKY MPABUILHOCTU MPOEKTHBIX PEIICHUI 110 HOPMATHUBAM MPEIEIbHO
JIOTTYCTUMBIX BBIOPOCOB (COPOCOB) 3arps3HSIIONINX BEIIECTB;

— TPOBOAUTH OIEHKY NMPAaBUJIHLHOCTH MPOEKTHBIX PEHICHUH [0 pa3MepaM CaHUTApHO-
3aIIUTHBIX 30H U 30H BIHSIHUS MPOCKTUPYEMBIX O0BEKTOB;

— COCTaBJATh OKCIEPTHBIE 3aKIIOYEHHUS [0 MPOCKTHPYEMBIM MPUPOIOOXPAHHBIM



MEPOIIPUATHSIM.

Bnaoems:

— cucTteMoi MpoQeCcCHOHATBHBIX TOHATUH U JIOTHYECKUX 00OCHOBaHMIA JAEATEIHHOCTU B
00JIaCTH MPOEKTUPOBAHUS U 3KOJIOTHUECKOM SKCIIEPTH3HI;

— OCHOBAaMH COBPEMEHHBIX HHCTPYMEHTOB IKOJIOTMUECKOHN IKCIIEPTU3BI, BKJIIOUAs OLICHKY
JIOCTaTOYHOCTH M TPABWJIBHOCTH TMPOEKTHBIX PEIICHUH, CBA3aHHBIX C MPEIOTBPALICHUEM
3arpsi3HeHUs1 aTMOC(EPHOTO BO3/yXa H BOJHBIX 00BEKTOB, BHICOTaMHU TpyO, pazmepamu C33;

— OCHOBAMHM METOJIOB CpaBHEHHUS BAapUaHTOB MpPOEKTHBIX pemeHuil.[IpuemMamu
COCTaBJICHUS MPUHLIUIUAIBHBIX TEXHOJOTHYECKUX OJIOK-CXeM MPOEKTHPYEMBIX MPOLECCOB U UX
MCIIOJIb30BaHUS MPU NPOBEAEHUN IKOJIOTMUECKON IKCIIEPTHU3BI.

3 Kpatkoe cogep:kanue IUCHUIINHBI

CuctemMa OCHOBHBIX MOHATHH B 00JAaCTH MPOEKTUPOBAHMS NPEANPHUATHN, 3MaHUN U
COOPYXEHHM M SKOJOTMYECKONW HKCIEPTHU3bl MPOEKTOB CTPOUTENBCTBA; OOILIYyI0 HPOLEAYpPY
MHBECTUILMOHHOTO MPOEKTUPOBAHUS; COCTAB U MOPSAIOK pa3pabOTKH OCHOBHBIX MPEINPOCKTHBIX
U TIPOCKTHBIX MarepuanoB. OCHOBHBIC MojokeHuss DenepanbHOro 3akoHa «O0 IKOJOTHUECKON
IKCHEPTH3E». DKOJIOTHUYecKre TpeOOBaHUS MPH Pa3MEIICHUH, TIPOCKTUPOBAHUH, CTPOUTEIHCTBE,
BBOJIC B OKCIUTyaTallUi0 MPEANPHUITHH, COOPYKCHHH W HWHBIX OOBEKTOB. TpebGoBaHUA K
colepkaHuto  pazznenoB  “IIpupomooxpaHHbIX  MeEpoOnpUTHS . YHpaBiIeHUE POEKTaMU
(MEHEPKMEHT MPOEKTOB).

OCHOBBI pacyeToB 3arpsi3HEHHs MPU3EMHOTO €0 aTMOC(EPHOTO BO3AyXa U BOIHBIX
00BEKTOB IS U30JIMPOBAHHBIX HCTOUHUKOB U TPYIII B3aUMOJICHCTBYIOIIUX UCTOYHUKOB BHIOPO-
COB U COPOCOB 3arpsi3HSIONINX BEIECTB; METObl aHAJIM3a MMPABHJILHOCTH MPOEKTHBIX PEIICHHUH
no HopMatuBaMm [IJIB (HJIC) nns mpuOpUTETHBIX 3arps3HSIOMIMX BEMIECTB M MCTOYHUKOB HX
BBIOPOCOB (COPOCOB ), peIIeHU MO pa3MepaM CaHUTAPHO-3ALIUTHBIX 30H ¥ 30H BIUSHUS MPOEK-
TUPYEMBIX OOBEKTOB; KOJIMYECTBEHHBIH METOJbl CPABHEHMSI BAPUAHTOB NMPOEKTHBIX PEIICHMUIA;
METO/Ibl COCTABJICHUS MPUHIMIHNAIBHBIX TEXHOJOTUYECKUX U allllapaTypHBIX TEXHOJIOIMYECKHUX
CXEM I10 IPOEKTHBIM JAaHHBIM U UX UCIIOJIb30BaHUS IIPHU MPOBEAECHUHN YKOJIOIMYECKON SIKCIEPTU3BI
IIPOEKTOB CTPOUTEILCTBA.

4 O0beM yueOHOH TUCIUNJINHbBI
Bitb1 yueGHoi paGoTs! B 3aueTHEBIX B akamem.
SAMHUIIAX yacax
Oo01mast Tpy10eMKOCTb TUCHHUILIUHBI 10 Y4eOHOMY 40 144
IUIAHY '
KounraktHas pa6ora (KP): 1,33 48,2
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3ausrus (I113) 0,44 16
CamocrositesibHas padora (CP) 2,67 95,8
Bupa xouTpoJsi: 3a4er / 3k3aMeH 3a4er ¢
OLIEHKOM

. B 3aueTHBIX B actponom.
Buapr yaeGHO# paboThI

eAMHUIIAX qacax

Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 40 108
IUIAHY '
KonraktHas pa6ora (KP): 1,33 36,15
Jlexmum (JIek) 0,89 24
[Tpaktuueckue 3ausrus (I113) 0,44 12
CamocrositesibHas padora (CP) 2,67 71,85

Bupa xouTpoJsi: 3a4er / 3k3aMeH 3a4er ¢

OIIEHKOM




AHHOTanusa padoyeil NPOrpaMMspl JUCHHILJIMHBI
«OueHka Bo3aeiicTBHA Ha oKpYy:Kawoinyio cpeny» (b1.B.J1B.09.02)

1 Heab aucHUIUIMHBI — TpuoOpeTeHHe OOydYaloUMMHUCS 3HAHUM M KOMIETEHIHH,
MOJly4eHUE M 3aKperuieHue NpodecCHOHaIbHBIX YMEHUH M HaBBIKOB B 00JacTH OIICHKHU
BO3JICHCTBUSL HA OKPYXKAIONIYI0 Cpeay, MO3BOJSIOIIUX IMPETEHIOBaTh HAa paboune Mmecrta B
paccMarpuBaeMont cepe mpoeCcCHOHABHBIN AEATETHHOCTH.

2 B pe3yabTare wu3y4YeHUsl JUCHUIUIMHBI O0y4YawUIWiici MO TporpaMmme
0akaJjlaBpuaTa J0JIKeH:

Obnadamse cnenyromuMu TpodeccuoHanbHbIMU KoMmeTeHIusMu [1K):

- CIOCOOHOCTh y4acTBOBaTh B COBEPILIEHCTBOBAHMH TEXHOJOTHYECKHUX MPOIIECCOB C IO-
3UIAA SHEPTO - M PecypcocOepeKeHUsl, MUHIUMH3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO CPEIy
(TIK-2);

- CMOCOOHOCTH HCIIOJIB30BATh HOPMATUBHBIC IOKYMEHTHI 10 KAUECTBY, CTAHIAPTU3AINH 1
ceprudukanyu npoaykros u usgenuii (IIK-4);

- TOTOBHOCTh H3yYaTh HAay4YHO-TEXHUYECKYI0O HH(OpPMAIHMIO, aHATU3UPOBATH OTECUECT-
BEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke ucciaeaoBannii (ITK-13).

3namy:

- OCHOBHBIE ITOJIOXKEHUS 3aKoHOAaTes1beTBa PD (0cHOBHBIE TpeOOBaHUS
HOPMAaTUBHBIX JOKYMEHTOB, perynupymomux nposeaesne OBOC B Poccuiickoit ®denepaunn) u
MEXYHapOJAHOTO 3aKOHOIATENbCTBA B 00IACTH OLIEHKU BO3JIEHCTBHSI HAa OKPYXKAIOILYIO CpeNy;

- 0011y10 TIpoLeypYy NPOSKTUPOBAHUS; OCHOBBI IIJIAHUPOBAHUS M OPTaHU3AIIUN
JeSITEIbHOCTH B 00JIaCTHOLIEHKU BO3/ICHCTBHSI HA OKPYKAIOILYIO CPely TPOEKTOB
crpoutenberBa; npuHIUnel OBOC;00mmyto npouenypy nposenenus OBOC, Bkitoyast
OpraHU3alUI0 OOIECTBEHHBIX CITyIIaHWH;

— IKOJIOTHYECKHE TPEOOBAHMSI IPU pa3MEIEHUH, IPOCKTHPOBAHUH, CTPOUTEIBCTBE,
BBO/IE B AKCIUTyaTaIMIO MPEANPHUATHH, 3aHUH, COOPY)KEHUI U UHBIX OOBEKTOB.
Ymemn:

— OIICHUBATh (POHOBOE COCTOSIHHE OKPYKAIOIIEH CPEIbl M 3JJ0POBbS HACEIICHHUS B
paiioHe pa3MenieHuss 00beKTa HaMe4aeMOol MPON3BOJACTBEHHOH IE€ATEILHOCTH;

- noa0UpaTh OCHOBHbIE HOPMAaTHBHO-TIPABOBBIE U METOAMUYECKUE JOKYMEHTHI B
00J1aCTH OLICHKH BO3JICHCTBUS Ha OKPYKAIOLIYIO Cpeay M padoTaTh C HUMH;

- OLIEHUBAaTh BEIMYMHY, HHTCHCUBHOCTb U MPOJODKUTEIBHOCTh TOTEHIIUAIBHOTO
BO3/ICIICTBUS HAMEUAEMOW JEATENHOCTH Ha OKPY KAIOILYIO CPELy U 310POBbE HACEJIECHUS;

- CPaBHUBATh U OLIEHUBATH AJIbTEPHATUBHBIE BAPUAHTHI Pa3MELICHUSA IIIOLIAIKH
CTPOUTEIIBLCTBA U TEXHOJIOTUYECKUX PELICHUH, BKIIIOYast IPUPOJIOOXPAHHBIE MEPOIIPUATHS;

- pa3pabaThIBaTh PEKOMEHAAIINH MO TPEIOTBPAIICHUIO HETATUBHOTO BO3/ICHCTBUS
IPOCKTHPYEMBIX 00BEKTOB Ha OKPY’KaIOIIYIO Cpeay B pamkax nporenypst OBOC.
Bnaoemy:

- CUCTEMOH TTPO(EeCCUOHATBHBIX TTOHATUN U IOTUYECKUX 000CHOBAHMIA
NESTEIbHOCTH B 00JIACTH MPOEKTUPOBAHUS U OLIEHKU BO3JEHCTBHS Ha OKPYKAIOUIYIO CpENy;

- OCHOBaMH COBpeMEHHBIX HHCTpYMEeHTOB OBOC, BKiIt0Yas METOIbl OIIEHKHU
BCJIIMYMHBI, THTCHCUBHOCTU U MMPOAOJKUTCIIbHOCTU IMMOTCHIUAJIIBHOTO BOSI[GﬁCTBHH HaMe4aeMou
JESTEIbBHOCTH Ha OKPYKAIOIIYIO CPEely U 3/10pOBbE HaCEJICHUS;

- OCHOBaMHU METOJI0B CPAaBHEHUS albTEPHATUBHBIX BAPUAHTOB IPOEKTHBIX
pELLICHHI;

- OCHOBaMH Pa3pabOTKHU U UCTOIb30BaHus foKymeHTanuu OBOC;

- IIpUEeMaMM COCTaBJICHUS MPUHIMIINAIBHBIX TEXHOIOTHYECKUX OJIOK-CXEM

IIPOCKTUPYEMBIX IIPUPOJAOOXPAHHBIX MEPOIIPUATUHI U UX UCIIOIb30BAHUS IPU IIPOBEACHUU
OLICHKH BO3JICHCTBHS HA OKPYKAIOILYIO CPELy;



- IIpUEMaMHM COCTaBJIEHUS 3KOJOIMUECKUX CUTYallMOHHBIX IUIAHOB U KapT-CXeM
IPOCKTHUPYEMBIX O0OBEKTOB IPH NMPOBEICHUN OLIEHKU BO3/ICHCTBHSI HAa OKPYKAIOIYIO Cpey;

— OCHOBaMH OpraHMU3allMi MOHUTOPUHTA BO3JCICTBHS HaMeuaeMon
IIPOU3BOJCTBEHHON JEATEIBHOCTH HA OKPY KAIOILYIO CPEY U 3/I0POBbE HACEIEHUS.

3 Kparkoe cogepkaHue TUCHUILINHBI:

JluciumiivHa BKIIOYACT: UCTOPUIO BOSHUKHOBEHHSI M PA3BUTHS OIICHKU BO3JCHWCTBUS Ha
OKpYyKamIIyto cpenay (environmental impact assessment, EIA)3a pyoexxom u B PD; cucremy
OCHOBHBIX MOHATUH B paccMmarpuBaeMoil oOmacty; npuHmunsel OBOC kak HHCTpyMeHTa
dbopMHpOBaHMs PEIICHWH Ha paHHUX OdTamax NPOSKTHUPOBAHUS OOBEKTOB XO3SHCTBEHHON
NESATEIbHOCTH C YYaCTHEM BCEX 3aMHTEPECOBAHHBIX CTOPOH; MPEHMYIIECTBA W BBITOJIBI,
ces3annbie ¢ mpoBeaeHueM OBOC; mpoOiemMbl W OTpUIIATEIbHBIE MPUMEPHl WUTHOPUPOBAHUS
OBOC; ocnonbie yyactTHukrn OBOC, uX MOTHOMOYMS U OTBETCTBEHHOCTh: 3aKa34MK OLEHKH,
WCIIOJTHUTENIb paboT, OOIIECTBEHHOCTh PETHOHA pPa3MEIIeHUs OOBEKTa OIEHKH; Mpolexypa
OBOC: ocHOBHbIe 3Tambl, BUIbI paboT, pa3zpabaTbiBaeMasi JOKYMEHTAIMsl; MOJITOTOBKA H
MPOBEICHUE OOIIECTBEHHBIX chymranuii mo marepuasam OBOC, odopmiieHHEe MPOTOKOJIOB
OOIIIECTBEHHBIX CIyIIAaHUH; pa3paboTka mporpammsl mpoBeaeHus OBOC; ouenka (oHOBOTO
COCTOSTHUSI OKpY’Kalollel cpeapl W 370pOBbSl HaceleHMsl B pailoHe pa3MenieHus: oObeKTa
HaAMEYaeMO#l NIesATeThbHOCTH; CPaBHEHHE U OLIEHKA albTCPHATUBHBIX BAPHAHTOB pPa3MEIICHUS
IUIOUIAIKK  CTPOUTENBbCTBA M TEXHOJOTMYECKHX  PpEHIeHHWM, BKJIOYas pelieHdus I0
OPUPOJOOXPAHHBEIM ~ MEPONPUSTUSM, METOABl OIECHKH BEIMYMHBI, WHTEHCUBHOCTU U
IPOJOKUTEILHOCTH — TMOTEHIUAIBHOIO  BO3/CHUCTBUS ~ HamMeuaeMoil  JesATeNIbHOCTH  Ha
OKpYXaloIlyl0 CpeAy U 310pOBbE HACEJIEHUS; OpraHu3alus MOHUTOPUHIA BO3JEHCTBUSA
HaME4aeMON XO3SIICTBEHHON NEATEIbHOCTH Ha OKPYXKAIOIIYIO Cpeay U 30POBbE HACEJIECHUS;
noaroroska oruera mo OBOC.

4 O0beM yueOHOH THCHMIIINHBI

o B 3aueTHBIX B akanem.
Buapr yaeGHO# paboThI
eIMHULIAX yacax
OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 40 144
IJIAHY ’
KonTakTtHas patora (KP): 1,33 48,2
Jlexmum (JIek) 0,89 32
[Tpaktuueckue 3ausrus (113) 0,44 16
CamocrositesibHas padora (CP) 2,67 95,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4erT ¢
OIIEHKOM
. B 3aueTHBIX B actponom.
Buapr yaeGHO# paboThI
eIMHULIaX yacax
OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 40 108
IJIAHY ’
KonTakTtHas patdora (KP): 1,33 36,15
Jlexmum (JIek) 0,89 24
[Tpaktuueckue 3ausrus (I113) 0,44 12
CamocrositesibHas padora (CP) 2,67 71,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4erT ¢
OLIEHKOM

AHHOTanusa padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«MeToabl XHMHYECKOT0 MOHMTOPHHIa okpy:xkatomeii cpeant (b1.B.J1B.10.01)
1 Heab THCHUILIMHBI - TIONyYEHUE CTYJCHTAMHU MPAKTUYSCKUX HABBIKOB B 00JIACTH



XUMHUYECKHX METOJJOB MOHUTOPUHTA OKPYXKAIOIIEH CpeIbl.

2 B pe3yabTtare wu3y4YeHusi JUCHUIUIHHBI O0y4YawUIUiici MO Mporpamme
0akaJjlaBpUaTa J0JIKeH:

Obnaoams cnenyromumu npodeccuonansubivu (I1K) kommeTeHIusIMu:

- CIIOCOOHOCTh  HCITIOJIb30BaTh COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJIOTHH,
IPOBOIUTH 00pabOTKYy MH(OPMAIMK C UCIIOIb30BAaHUEM NMPHUKIATHBIX IPOTpaMM U 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJOTMYECKUX MapaMeTpoB 00OPYIOBaHHMS U MOHHMTOPHUHIA NMPUPOIHBIX CPE
(IIK-3);

- CIIOCOOHOCTH IPUMEHSATH COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS TEXHOJIOTUYECKUX
OPOIIECCOB M MPUPOIJHBIX CpEJA, HCIOIb30BaTh KOMITBIOTEPHBIE CpEICTBA B  HAy4dHO-
uccienoBareabckoi padore (ITK-14).

3uams:

- OCHOBHBI€ ITapaMeTphl OL[EHKN KayecTBa OKPY>Kalolel cpebl;

- HKCIIEpPUMEHTAIbHbIE METO/IbI OIICHKH KauecTBa OKPYKAIOLIEH cpesibl, OCBOCHHBIE
B MPOLIECCE 3aHITU;

- TEOPETUYECKHE OCHOBBI METO/I0B OLIEHKH KAaueCTBa OKPYKAIOLIEH Cpe/Ibl;

- OCHOBHbIE HOPMATHBHBIE IOKYMEHTHI IO KAUYECTBY OKPY>KaloLIeil cpebl.

Ymemo:

- OpraHU30BaTh U OCYIIECTBUTH SKCIIEPUMEHT;

- MOJTyYUTh PACUETHBIC TTAPAMETPHI TI0 AIKCIIEPUMEHTATBLHBIM JaHHBIM;

- MIPOBECTH CPABHUTENBHBIN aHAIN3 MOJYYEHHBIX JAHHBIX C HOPMATHUBHBIMU WU
JIPYTHEMH JTUTEPATypPHBIMHA JaHHBIMHU.

- CeNaTh BBIBOJ] O COCTOSTHUM KaueCTBa OKPYKAIOIIEeH Cpeibl.

Bnaodemu:

- HaBbIKAMHU JKCIIEPUMEHTAIbHOM padoThl M METOAaMM pacyeTa MapaMeTpoB
Ka4eCcTBa OKPYKAIOIEH Cpe/ibl.

3 Kparkoe coaepxaHue AU CUMILINHBI

Oyenka kauecmsa ammocgeprnozo 6o30yxa. IlpaBuna npo6ooTOopa U OIEHKA KayecTBa
aTMoc(epHOro BO3[yXa. OMpENeICHHUE 3arpy>KeHHOCTH Yiull T. MOCKBBI aBTOTPAHCIIOPTOM
(mepeKkpecTKH ynull 3a7aioTcs npenogasareneM). OneHKa YpOBHS 3arpsisHEHHUs aTMoc(epHOro
BO3/lyXa OTpaOOTaHHBIMU Ta3aMH aBTOTPAHCIIOPTA HA y4YacTKE MarucTpaibHON ynuubl. Pacuer
N3A.

Oyenka kauecmea 600bl NO OCHOBHLIM 2UOpOXUMUYecKuM noxazamenam. OmnpenenacHue
aktuBHOHU peakuuu (pH), 6uxpomatroii okuciasiemoctu (XIIK), conepkanust pacTBOPEHHOTO KH-
CJIOpOJia, B3BEHICHHBIX BEILECTB, CyXOr'0 OCTaTKa, OOIIEro jkeiae3a, MapraHiia, XJOpHI0B, Cyilb-
¢aros, nutparos. Pacuer 13B.

Oyenka cocmosanust nouseHHo20 nokposa. OTo6op nMpod MOUBbI, KBAPTOBAHHUE, TOATOTOBKA
Kk aHanmusy. Onpenenenue pH BOIHOM U COJNIEBOM BBITSKEK, OOMEHHBIX KabI[Us M MarHus, HUT-
paToB, OpraHNYECKUX coequHeHHH (rymyca). duro-tect Kak OAUH U3 METO0B OMOJIOTHYECKOTO.

4 O0beM yueOHOI TN CIUNIHHBI
Brtb! yuc6Hoi paGoTs! B 3aueTHEBIX B akamem.
eMHUIIAX gacax

Oo01mast Tpy10eMKOCTb TUCHUILIUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KonraktHas pa6ora (KP): 1,33 48,2
Jlaboparopusbie 3austus (J1ad) 1,33 48
CamocrositesibHas padora (CP) 1,67 59,8

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er




N B 3aueTHbIX B actponom.
Bunapr yaeGHO# paboThI
eAMHHIIAX gacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 10 Y4eOHOMY 30 81
IUIAHY ’
KounraktHas pa6ora (KP): 1,33 36,15
Jlaboparopusbie 3austus (J1ad) 1,33 36
CamocrositesibHas padora (CP) 1,67 44,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4erT

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«MeToablI OIIEHKHN KadecTBa oKpy:kamouieii cpeast » (51.B.11B.10.02)

1 Heap AUCHUIUIMHBI - TOJTYYEHHE CTYJIEHTAMHU MPAKTUYECKUX HABBHIKOB B 00JacTh
OIICHKH KaueCcTBa OKPYKaIOLEH Cpeibl.

2 B pe3yabraTe M3yYeHUs JAUCHMIUIMHBI OOyvyawluiicssi 1o mnporpamMmme
0akajaBpuaTa J0JIKEH:

Ognadems cnenyomuMu NpodecCHOHaIbHBIMUA KOMIETEHIIUSIMHU:

- CIIOCOOHOCTBIO HCIIONIb30BATh COBPEMEHHBIE WH()OPMAIIMOHHBIC TEXHOJOTHH,
MIPOBOJIUTH 00pabOTKYy MH(POPMAIIMK C UCIIOIB30BAaHUEM MPUKIATHBIX TPOrpaMM M 0a3 JTaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHMS U MOHHTOPHHTA MPUPOIHBIX CPEJ
(TIK-3);

- CIOCOOHOCTHIO IPUMEHSATH COBPEMEHHBIE METO/IbI uccaea0oBaHus
TEXHOJOTMYECKHX IMPOLIECCOB M MPUPOJIHBIX CPEll, UCIOJIb30BaTh KOMIIBIOTEPHBIE CPENICTBA B
Hay4HO-HccieaoBarenbekoit padore (ITK-14).

3namo:

- OCHOBHBIE MMapaMEeTPhl OLIEHKH Ka4eCTBa OKPYKAIOILIEH CPEebl;

- 9KCIIEPUMEHTANIbHBIE METO/IbI OLIEHKH KaueCTBa OKPY>KaIoIIEl Cpe/ibl, OCBOCHHBIE
B IIPOLIECCE 3aHITU;

- TEOPETHUYECKHUE OCHOBBI OCBOEHHBIX B TMPOIECCE 3aHITUH METOJOB OLEHKH
KayecTBa OKPY>Kalollel cpebl;

- OCHOBHBIE HOPMATUBHBIE TOKYMEHTBI 110 KAYECTBY OKPYKaloLIeH Cpeibl.

Ymems:

- OpraHU30BaTh U OCYIIECTBUThH IKCIIEPUMEHT;

- MOJIyYUTh PacUETHBIC TAPaMETPhI MO HKCIIEPUMEHTATIbLHBIM JaHHBIM;

- MIPOBECTH CPABHUTENBHBIN aHATN3 TMOJYYEHHBIX TAHHBIX ¢ HOPMATHUBHBIMU WIIH
JPYTUMH JTUTEPATypPHBIMU JaHHBIMU.

- CIENIaTh BBIBOJI O COCTOSTHUU KaueCTBa OKPYKaroleh Cpeibl.

Braoemy:

- HABBIKAMHU OKCIIEPUMEHTAILHON pabOThl M METOAaMH pacdyeTra IapaMeTpoB
KauyeCTBa OKPYKAIOIIEH Cpebl.

3 Kpartkoe conepkaHue TUCHUILINHBI:

Oyenka xawecmea ammocgheproeo 6o30yxa JlpaBmia mpoO6oOTOOpa M OIEHKAa KayecTBa
aTMoc(hepHOro BO3ayXa. OMpEeNICHNE 3arPyKEHHOCTH YIUI[ T. MOCKBBI aBTOTPAaHCIIOPTOM (T1e-
PEKpEeCTKH yIHuIl 3a7at0Tcs mpenoaasareneMm). OieHKa ypoBHS 3arps3HEHUs aTMOC(HEpPHOro BO3-
Iyxa oTpabOTaHHBIMU Ta3aMH aBTOTPAHCIIOPTA HA yYaCTKe MarucTpalibHON ynuilsl. Pacuer U3A.

Oyenka kauecmea 600bl NO OCHOBHLIM 2UOPOXUMUYeCKUM noxazamenam. OnpenenacHue
aktuBHOHU peakuuu (pH), 6uxpomatroii okuciasiemoctu (XIIK), conepkanust pacTBOPEHHOTO KH-
CJIOpOJia, B3BEIICHHBIX BEIECTB, CYXOr0 OCTaTKa, OOIIEro jkejae3a, MapraHiia, XJOpHI0B, Cyilb-
¢aros, mutparos. Pacuer 13B.

Oyenka cocmosanust nouseHHo20 nokposa. OTo6op nMpod MOUYBbI, KBAPTOBAHHUE, TOATOTOBKA
Kk aHanmmsy. Onpenenenue pH BOIHOM U COJNIEBOM BBITSKEK, OOMEHHBIX KabI[US M MarHusi, HUT-
paToB, OpraHUYecKuX coequHeHui (rymyca). duto-tect Kak OAMH U3 METO/I0B OMOJIOTUYECKOTO



MOHUTOPHHTA.

4 O0beM yueOHOI TN CIUNIHHBI
Bitb! yueGHoi paGoTs! B 3aueTHEBIX B akamem.
eMHULAX gacax

Oo01mast Tpy10eMKOCTb TUCHMILIUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KounraktHas pa6ora (KP): 1,33 48,2
Jlaboparopusbie 3austus (J1ad) 1,33 48
CamocrositesibHas padora (CP) 1,67 59,8

Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4yer

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eIMHULIaX yacax

OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 30 81

IJIAHY ’

KonTaktHas patdora (KP): 1,33 36,15

Jlabopatopusbie 3ausTus (J1ab) 1,33 36

CamocrositesibHas padora (CP) 1,67 44,85
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3a4eT

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«TexHos0rMM MMHMMH3AIUM AHTPONOTe€HHOT0 BO3/1eliCTBUS
Ha okpyxawmyio cpeny» (b.1.B. /IB. 11.01)

1 Ieab IMCHMIVIMHBI - 3aKpelyieHUE U MPAKTHUYECKOE NMPUMEHEHHE TEOPEeTHUYECKHX
3HAHUA O TEXHOJOTHSIX MHUHUMHU3AIMHU BO3JCUCTBUS Ha OKPYKAIOUIYIO CpEeIy, MOJYYEHHBIX
00y4arouMuUCs TPU OCBOCHUH AUCHUIUTHH «[IpoMbInieHHast 3KOJI0TUSI OCHOBHBIX XMMHYECKHUX
OpOU3BOJACTBY M «TeXHWKa 3amUThl OKPYXKAIOWIEH Cpelbl», IMOJyYCHHE HAaBBIKOB
AKCTIEPUMEHTAIBHON PabOThI M pacyeTa mapaMeTpoB Iporiecca, ero 3pGeKTUBHOCTH.

2 B pe3yibTare U3yueHUsl TUCHUILIUHBLI 00y4YalOIMiics MO mMporpaMMe 0aKajaB-
pHaTa 10/IKeH:

Ognadems cnenyrommumu npodeccruonanbHbiMu (ITK) kommereHusaMu:

- CIIOCOOHOCTBIO YUaCTBOBATh B COBEPILIEHCTBOBAHUH TEXHOJIOTUYECKUX MTPOIIECCOB
C TIO3UIIMH SHEPTO- U PECypPcocOEpeKeHNUs, MUHIMH3AIUH BO3JICHCTBUS HA OKPYKAIOMIYIO CPEIY
(IIK- 2);

- TOTOBHOCTBIO 00OCHOBBIBATH KOHKPETHBIC TEXHUYECKUE PEIICHUS TIPH Pa3padoTKe
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPECTBA U TEXHOJIOTHH, HalpaBlIeHHbIE
Ha MUHUMH3AIMIO aHTPOIIOI'CHHOTO BO3/ICHCTBUS Ha OKpyxkaromryio cpeny (ITK-5);

- CIIOCOOHOCTBIO IJIAHUPOBATh HKCIEPUMEHTAJIbHbIE HCCIIEIOBaHUS, MOIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3yabTaThl ([TK-15).

3namo:

- METOJBI OYHCTKH CTOYHBIX BOJ M Ta30BO3QYIIHBIX BHEIOPOCOB, MEpepadbOTKH
TBEP/ABIX IPOMBIIIJICHHBIX OTXOOB;

- METOJIBI aHAllM3a TEXHOJIOTMYECKUX TMapaMeTPOB M IMOJYYCHHBIX IIEJEBBIX
MPOIYKTOB, OCBOEHHBIE B IIPOLIECCE 3aHATUIN Ha SKCIIEPUMEHTAIIbHBIX MOJIEIISIX;

- TEOPETUYECKHE OCHOBBI OCBOEHHBIX B TPOIECCE 3aHATUNA TEXHOJIOTHUYECKUX
MPOLIECCOB U AHATUTUYECKUX METOMK.

Ymemns:

- OpraHU30BaTh U OCYIIECTBUTH IKCIIEPUMEHT;

- MOJTyYUTh PACUETHBIC TAPAMETPHI TI0 AKCIIEPUMEHTATBLHBIM JaHHBIM;

- caenatb BbIBOA 00 3 (EKTUBHOCTH TMpoIlecca W OIECHHWTHh BIWSHHUE Ha HeEe



pa3IUIHBIX (PaKTOPOB.

Braoemy:

- HaBBIKAMU OKCIEPUMEHTAJIBHONH pabOTHI M METOJaMH pacdera MapaMeTpoB
npoiiecca 1 ero 3pPpeKTUBHOCTH.

4 Kpartkoe conep:kanue 1ucIUNIHHBI

JucuuruiiHa BKIFO4aeT B ceOs 1abopaTopHble paboThl 0 KOHTPOJIIO U OUYMCTKE Ta30BBIX
BBIOPOCOB; OYHMCTKE CTOYHBIX BOJ (Ha NMPUMEPE MOJEIBHBIX PACTBOPOB) C HCIIOJIb30BaHUEM
peareHTHbIX, aJCOPOLMOHHBIX, HOHOOOMEHHBIX, IJIEKTPOXUMHUCCKUX, MEXaHHUECKUX U JIPYTHX
METO/I0B OYHCTKH; ITepepaboTKe MPOMBIIICHHBIX OTXOIOB.

Kaxnas paboTa BKIIOYAET aHAIUTHYECKYIO U TEXHOJIOTHYECKYIO YaCTH.

Paznen 1. AHanuTrueckas 4acTb 1a00paTOPHBIX padoT.

[IpennasHaueHa s oTpabOTKH METOAOB aHAJIM3a COOTBETCTBYIOIIMX TEXHOJIOTUYECKUX
Cpel W/WiHM TOJYYCHHBIX MPOAYKTOB. OHa BKIJIIOYACT NPUTOTOBIICHHE CTAaHAAPTHBIX U Ka-
JUOPOBOYHBIX PACTBOPOB; IOJIyYEHHE M pacueT KaauOpPOBOYHOI'O YpaBHEHHS; OIpelciieHUE
(U3NKO-XMMHUYECKIX XapaKTEPUCTUK CHIPhS M TIOJTYUYCHHBIX TPOTyKTOB.

OcBauBarorcs CIIeyIOIIHe METO/IbI aHam3a: CHEKTPOPOTOMETPUUECKHUE,
Xpomarorpadudeckue, TOTCHIIMOMETPHUECKUE U APYTHE.

Paznen 2. TexHonoruyeckas yacTb J1aOOPaTOPHBIX padoT.

OHa BKIIIOYAaET MPHUTOTOBICHHE HEOOXOMUMBIX pACTBOPOB HW/MJIM MAaTEpHAJIOB;
O3HAKOMJICHHE M TIOATOTOBKY K paboTe SKCIEepUMEHTAIbHOW YCTAHOBKH; IIPOBEICHHE
IKCIEPUMEHTA; 0TOOP TEKYIIMX M KOHEUHBIX MPO0, MX aHAIM3; pacyeT mapaMeTpoB Mmpoliecca ¢
UCTIOJIb30BAaHUEM TIOJTYYEHHBIX HKCIEPUMEHTAIBHBIX NaHHBIX; MIOCTPOCHUE TpapUUECKUX 3aBH-
CUMOCTEH (ecii HeoOXOAMMO); pacdeT MmapaMeTpoB, XapaKTepu3yrImuX 3h(HEKTHBHOCTH MPO-
necca.

Paznen 3. BeinonHeHne MHAUBUYaTbHOTO 3aaHuS.

[lo oxoHuanuu mnabopaTOpHOM pPabOTHl OOyuaIOMIMKCA MOIY4YaeT WHAWBUIYaIbHOE
3aganne. Hampumep, pacder (IpOTHO3MPOBAHHE) PEATBHOTO TpoIecca C HCIOJIb30BaHUEM
NOJYYCHHBIX JKCIEPUMEHTANBHBIX WJIM 33JaHHBIX IpenojaBaTeieM [aHHbIX, pacder
MaTepHaIbHOrO OajaHca Impolecca, MOCTPOSHUE MPHHIMITHAIEHON OJIOK-CXEMBI ITporiecca.

4 O0beM y4eOHOH TUCHHILINHBI

o B 3aueTHBIX B akazem.
Bunast yueOHOI paboThI
eAMHHIIAX gacax

Oo01mast Tpy10eMKOCTb TUCHMILUIUHBI 10 Y4eOHOMY 30 108
IUIAHY ’
KounraktHas pa6ora (KP): 1,33 48,2
Jlaboparopusbie 3austus (J1ad) 1,33 48
CamocrositesibHas padora (CP) 1,67 59,8

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
OO0uas TPy10€eMKOCTb JMCHUILTHHBI 110 Y4e0HOMY 30 81
IJIAHY ’
KonTakTtHas patdora (KP): 1,33 36,15
Jlabopatopusie 3ausTus (J1ab) 1,33 36
CamocrositensHas padora (CP) 1,67 44,85
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4yerT




AHHOTanus padoyeil NPOrpaMMspl JUCHHUILJIMHBI
«MeToabl 0OYHCTKH CTOYHBIX BOJ M ra30BO3aAyHIHBIX BbIONpocos» (b.1.B. JIB. 11.02)

1 Henap AMCUMIUIMHBI - 3aKpeIJICHUE M MPAKTHYECKOE MPUMEHEHHE TEOPEeTUYECKUX
3HAHUW O TEXHOJIOTMSIX OYMCTKH CTOYHBIX BOJI U Ta30BO3YILIHBIX BHIOPOCOB, MOJIyUYEHHBIX
00y4JaroIUMHUCS TIPH OCBOSCHUH JUCHUTUTHH «[IpOMBINIIIEHHAST 9KOJOTHSI OCHOBHBIX XUMHYECKHIX
OpOU3BOACTBY M «TexHHKa 3alluThl OKpY’Kalolled CpelnpD», IMOJIy4eHHE HAaBBIKOB
HKCIIEPUMEHTAIBHOM paboThl U pacyera mapaMmeTpoB Iporiecca, ero 3(h(HeKTUBHOCTH.

2 B pe3yabTare M3ydyeHHsl TMCHUILIMHBI 00y4alOIMIicA MO mporpaMMe GakaJjab-
puaTa J10JIKeH:

Obnadams cnenyromumu npodeccunoHanbHbiME (1K) komneTenusamu:

- CIOCOOHOCTHIO YYacTBOBAaTh B COBEPILICHCTBOBAHMH TEXHOJIOTHYECKUX MTPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepereHNsl, MUHUMH3AI[UHN BO3ACHCTBUS Ha OKPYKAIOIIYIO Cpeay
(IIK- 2);

- TOTOBHOCTHIO 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS IPU pa3paboTKe
TEXHOJOTHYECKHX MPOIECCOB; BHIOMPATh TEXHHUUECKHUE CPEJCTBA M TEXHOJIOTHH, HAIPaBICHHBIC
HAa MUHHMH3AILNIO0 aHTPOITOTEHHOTO BO3AEHCTBHUsS Ha Okpyskaromryio cpeay (ITK-5);

- CIIOCOOHOCTBIO TIJIAHUPOBATh AKCIEPHUMEHTAIbHBIC HCCICIOBAHUS, TOTYy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJyUdeHHBIC pe3yabTaThl (ITK-15).

3namu:

- METOJbl OYHCTKH CTOYHBIX BOJ M Ta30BO3AYIIHBIX BHIOPOCOB, MepepabOTKU
TBEP/ABIX IPOMBIIIJICHHBIX OTXOOB;

- METOJbl aHallu3a TEXHOJIOTHUYECKUX IapaMeTPOB M IMOJIYUYEHHBIX LIEJIEBBIX
MPOJYKTOB, OCBOCHHBIE B MPOIIECCE 3aHATUH HA SKCIIEPUMEHTAILHBIX MOJIEIISIX;

- TEOPETUYECKHE OCHOBBI OCBOEHHBIX B MpOILECCE 3aHATUN TEXHOJIOTUYECKUX
MPOIIECCOB U AHATUTHYECKUX METOHK.

Ymems:

- OpPTaHU30BaTh U OCYIIECTBUTH SKCIIEPHUMEHT;

- MOJIyYUTh PacUETHBIC TAPaMETPhI MO HKCIIEPUMEHTAIBLHBIM JaHHBIM;

- caenath BbIBOA 00 3¢ (HEKTHBHOCTH Ipollecca W OICHUTHh BIMSHHE Ha Hee
pa3IUYHbIX (PaKTOPOB.

Braoems:

- HaBbIKAMHU JKCIIEPUMEHTAIBbHOM paboThl M METOAaMM pacyeTa IapaMeTpoB
npoiiecca 1 ero 3pPeKTUBHOCTH.

5) KpaTkoe cogepskaHue 1uCHUIINHBI

JlucuuiuiHa BKIIOYAeT B ce0s 1abopaTopHble pabOoThI: O KOHTPOJIIO U OYHUCTKE Ta30BBIX
BBIOPOCOB; MO OYUCTKE CTOYHBIX BOJ (Ha MpUMEpe MOENbHBIX PAacTBOPOB) C MCIOJIb30BaHUEM
pEeareHTHBIX, aICOPOIIMOHHBIX, MOHOOOMEHHBIX, JIEKTPOXUMUYECKIX, MEXaHUIECKUX U APYTUX
METOJIOB OYHCTKH.

Kaxxnas pabora BkiTtouaeT 3 pasjena.

Paznen 1. AHanuTrueckas 4acTb 1a00paTOPHBIX padoT.

[IpennaznaueHa nas oTpabOTKH METOJOB aHAIHM3a COOTBETCTBYIOIIUX TEXHOJIOTHYECKHX
Cpel W/WIM TOJy4eHHBIX NpoAyKToB. OHa BKIIOYAaET NPUTOTOBJICHHME CTaHAAPTHBIX MU Ka-
TUOPOBOYHBIX PACTBOPOB; TOTYYEHHE U pacueT KaTuOPOBOYHOTO YpaBHEHUS; OMpPEICICHUE
(U3UKO-XMMHUYECKUX XapaKTEPUCTUK CHIPbS U MOJTYUYEHHBIX MPOITYKTOB.

OcBauBarorcs CIIeyIOIIHe METO/IbI aHam3a: CHEKTPOPOTOMETPUUECKHUE,
xpomaTtorpaduyeckre, IOTEeHIIMOMETPUUECKHE U APYyTHE.

Paznen 2. TexHonoruueckas yacTb J1a0OPaTOPHBIX padoT.

Ona BKJIIOYAE€T TMPUTOTOBJICHHE HEOOXOAMMBIX pACTBOPOB W/WIM MaTEpUasioOB;
O3HAKOMJICHHE W TOATOTOBKY K pPa0OTe€ OSKCIEPUMEHTAIBHON YCTaHOBKH; IPOBEICHUE
JKCIIEPUMEHTA; 0TOOpP TEKYIIHMX U KOHEYHBIX P00, UX aHAIM3; pacyeT mapaMeTpoB Ipolecca ¢
UCIIOJIb30BAaHUEM IOJYYCHHBIX JKCIEPUMEHTAIBHBIX JaHHBIX; TOCTPOCHUE IpaUuecKux 3aBH-



CUMOCTEH (ecii HeoOXOAMMO); pacdeT MmapaMeTpoB, XapaKTepu3yrImuX 3h(HEKTHBHOCTH MPO-
ecca.

Paznen 3. BeimonHeHne MHAUBUYaIbHOTO 3aJaHuS.

[lo oxoHuanuu mnabopaTOpHOM pPabOTHl OOydaAIOMIMICA TOIY4YaeT WHAWBUIYaIbHOE
3aganue. Hampumep: pacueT (MpOrHO3WPOBAHME) PEATBLHOTO Ipolecca C HCHOJIb30BaHUEM

MOJIYYCHHBIX  OKCICPUMCHTAJIBHBIX WKW  3aJaHHBIX IMPENoAaBaTCJicM  OaHHBbIX,

MaTepHabHOrO OajaHca Imporecca, MOCTPOSHUE MPHHIMITHALHON OJIOK-CXEMBI ITpoIiecca.

4 O0beM yueOHOH THCHUILINHBI

pacuer

o B 3ayeTHBIX B akamem.
Buapr yaeOHO# paboThI
eAMHHIIAX qacax
Oo01mast Tpy10eMKOCTb TUCHHUILIUHBI 10 Y4eOHOMY 3.0 108
ILUIAHY
KounraktHasi pa6ora (KP): 1,33 48,2
Jlaboparopusbie 3austus (J1ad) 1,33 48
CamocrositesibHas padora (CP) 1,67 59,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er
Bunapr yaeGHO# paboThI B 3auetHBIX B actponom.
SAMHHIIAX Jacax
Oo01mast Tpy10eMKOCTb TUCHMILUIUHBI 10 Y4eOHOMY 30 81
IUIAHY ’
KounraktHas pa6ora (KP): 1,33 36,15
JlaGopatopusle 3ansatusi (JIad) 1,33 36
CamocrositesibHas padora (CP) 1,67 44,85
Bua KoHTpOJISA: 3a4eT / IK3aMeH 3a4yer

5 IpakTukH
AHHOTanuA padoyeil NporpaMMpl y4eOHOMH NPAKTHKH: PAKTHKH 10 MOJTy4YeHUIO
NMEePBUHYHBIX MPodecCHOHAIbHBIX yMeHH i U HaBbIKoOB (B2.B.01(Y))

1 Ieap y4eOHO  NPAKTHMKH -  TOJy4YeHHE  OOYYaIOIIUMCS  MEPBHUYHBIX
npoecCHOHANBHBIX YMEHHUH W HaBBIKOB ITIyTEM CaMOCTOSATEIHHOTO BBIMIOJIHEHUS 3ajad,
MOCTaBJICHHBIX MTPOTrPaMMOI PAKTUKH.

2 B pe3yabrarte npoxoxaeHusi yueOHOH NMPaKkTHUKH 00yvyawuiuiicsi Mo nmporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams credyrowumu KOMNemeHyusmMu.:

- CIOCOOHOCTBIO YYaCTBOBATh B COBEPIIECHCTBOBAHUHM TEXHOJOTHUYECKUX IPOILIECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IIK-2);

- TOTOBHOCTHIO 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS IPU pa3paboTKe
TEXHOJOTHYECKHX MPOIIECCOB; BHIOUPATh TEXHUUECKHUE CPEJCTBA M TEXHOJIOTHH, HAIPaBICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOT0 BO3JACHCTBUS Ha OKpyxaromuryro cpeay (ITK-5);

-TOTOBHOCTBIO H3y4YaTh HAYYHO-TEXHIUUECKYIO0 HHPOPMAIIHIO, aHATU3HUPOBATH OTCUECTBEH-
HBII ¥ 3apyOCKHBIN OMBIT 0 TeMaTuke uccaempoBanmii (ITK-13).

3namu:

- IKOJIOTHUYECKUE TIPOOIEMBI U IyTH UX PEIICHHUs, HAPABICHHbBIC HA MUHUMHU3AIIHUIO
AQHTPONIOTEHHOTO  BO3JIEHUCTBUS HA OKpYXalollylo cpeny (Ha mpuMepe KOHKPETHOIO
IPEIIPUITHS).

Ymems:

- BBISIBJIAITH ~ MCTOYHUKH  3arps3HEHUsT  OKpyXkaroued cpeiabl KOHKPETHOTO
PEIIPUITHSL.

Braoems:



- KOMIUIEKCOM TIepBOHAYAJbHBIX 3HAHWM U TMpeacTaBieHH 00 opraHu3anuu
OKOJIOTMYECKOTO KOHTPOJII Ha MPOMBIIUICHHBIX MPEANPUATHSIX U METoJIaXx OOpbOBl ¢
3arpsi3HEHUEM OKpY Kalollel cpebl;

- HaBBIKAMHM HW3JIOKEHUS TMOJYUYECHHBIX 3HAHUM B BUJE OTYETa O IPOXOXKICHUU
NPAKTUKW, OMHCAHUSA HCXOJHBIX MAaTEpUajoB, TEXHOJOTUYECKOW CXeMbl TPOU3BOJCTBA,
U3JI0KEHUIO MEPOIPHATHI MO KOHTPOJIO 3a BhIOpocamu, cOpocaMud U TBEPIABIMU OTXOJaMHU
PEIITPUSITHSL.

3 Kpartkoe conep:xanne y4eOHON NPAKTHKHU !

Paznen 1. BBenenuwe — menb W 3agauu NpakTUKU. OpraHu3aldOHHO-METOJIUYECKHUE
MEPOTIPUSTHSL.

Pazgen 2. CO6op wmHbOpManmuu Ha TpeaAnpusaTusx. [pyrmoBoe WM HHIUBUAYATHLHOE
MOCEIICHUE JICHCTBYIOIMX MPEIIPUATHI TOPOJCKOTO BOAHOTO XO3SAHCTBa, MepepaboTKu
OTXO0JI0B, XMMHUYECKOT0, HEPTEXUMUYECKOTO MM SHEPIeTUYECKOro Npoduiis; 03HAKOMIICHHE C
opraHu3aleil MpOU3BOACTBA, TEXHOJOTMUYECKUMHU TMpOIecCaMUd U HMX amnmnaparypHbIM
odopmIIeHHEeM; O3HAKOMJIEHHE C OCHOBHBIMH CIIOCOOaMH M 000pYyIOBaHHMEM i OOpHOBI C
3arpsi3HEHUEM OKPY KAIOIIEeH Cpelibl; 03HAKOMIICHHUE C MEPCIIEKTUBHBIMU PEIICHUSIMU 10 SHEPTO-
U pecypcocOepeXeHNI0 Ha TPOU3BO/ICTBE.

Paznen 3. BeimonHenue wHIMBHIyanbHOTO 3amaHus. OOpaboTka W cHUCTEeMaTH3aIUs
nHpopmarmonHoro matepuana. OdopmiieHHe oTYeTa.

4 O0beM NPAKTHKH

B
. B akanem.
Bunel yueOHoit paboThI 3a4ETHBIX
qacax
eIMHUTIAX
O01asi TPY/10eMKOCTh IHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 3,0 108
KonTaktHas padora (KP): - -
CamocrositeabHas padora (CP): 3,0 108
KoHTtakTHas camocTosTenbHas pabota 0,2
NuauBuayanpHOE 3a1aHKE 3,0 53,8
CamocrosTenbHOe OCBOSHHUE 3HAHUH, YMEHHI U HaBBIKOB T10 54
porpaMMe MPaKTHKU
3a4er ¢
Bua xonTpoJa: 3auer / 3k3aMeH .
OIIeHK O
B
N B actponom.
Bunsl yueOHoit paboThI 3a4ETHBIX
gacax
eIMHUTIAX
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonTaktHas padora (KP): - -
CamocrositeabHas padora (CP): 3,0 81
KoHTtakTHas camocTosTenbHas pabota 0,15
NuauBuayanpHOE 3a1aHKE 3,0 40,35
CamocrosTenbHOe OCBOSHHUE 3HAHUH, YMEHHI U HaBBIKOB 10 40,5
porpaMMe MPaKTHKU
3a4er ¢
Bua xonTpoJa: 3auer / IK3aMeH .
OIIeHKO¥i

AHHOTanus padoyeil NpOorpaMMbl NMPOU3BOACTBEHHOM NMPAKTUKH: MPAKTUKH 110
MOJIY4YeHHUI0 NPO(PeCCHOHATBHBIX YMEHUH U ONbITA NPO(ECCHOHAILHON 1eATEeJIbHOCTH
(52.B.02(IT))

1 Ileap MpPakTHKM - TOJy4YeHHUE O00yYaromUMCs NMpo(ecCHOHAIBHBIX YMEHUNA U OIBITA
po¢eCCHOHATIBHOM JEeSITEIbHOCTH IIyTEM CAMOCTOSTEILHOTO BBIIIOJHEHHUS 3a/1a4, IOCTABJICHHBIX
IIPOrpaMMOM IPAKTUKH.



2 B pe3yabTrare NpPOXOKIEHUS] TNPAKTUKU oOyyawuuiicssi 1Mo mnporpamme
O0akaJlaBpHAaTAa J0JI/KeH:

Obnadams credyrowumu KOMNemeHyusmu.:

- CIOCOOHOCTh OCYIIECTBJIATH TEXHOJIOTMYECKUH TIPOLECC B COOTBETCTBUU C
perJaMeHToOM M HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- CIIOCOOHOCTH YYacCTBOBATh B COBEPILIEHCTBOBAHUH TEXHOJOTHYECKUX MTPOLIECCOB C
NO3HILIMN HEPro- U pecypcocOepekeHusl, MUHUMH3AlUN BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEdy
(TIK-2);

- CIIOCOOHOCTh  HCITIOJIb30BAaTh COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJIOTHH,
MIPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCIIOIB30BAaHUEM MPUKIATHBIX TPOrpaMM M 0a3 JTaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHMS U MOHHTOPHHTA MPUPOIHBIX CPEJ
(TIK-3);

- TOTOBHOCTH OOOCHOBBIBATh KOHKPETHBIC TEXHUUYECKUE PEUICHUS TpU pa3padoTKe
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPECTBA U TEXHOJIOTHH, HalpaBlIeHHbIE
Ha MUHUMH3AIMIO aHTPOIIOI'CHHOTO BO3JICHCTBUSL Ha okpyxkaromryio cpeny (ITK-5);

- CIIOCOOHOCTh  CIIEIUTh 3@ BBIIOJIHEHHEM NPaBUJ TEXHUKU OE€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHUTApHUM, TMOKapHOUW OE30macHOCTH W HOPM OXpaHbl Tpyna Ha
npeanpusatusx (ITK-6);

- TOTOBHOCTH OCBaWMBaTh M JKCIUIyaTHPOBATh HOBOE O0OpYyIOBaHHUE, MPUHUMATH
y4acTue B HATAKWBAHUU, TEXHUUYECKUX OCMOTpAX, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUUYECKOTO
COCTOSIHHS 000pYyI0BaHus U porpaMMHbIX cpencts (I1K-7);

- TOTOBHOCTh M3ydaTh HAyYHO-TEXHMUYECKYI0 HH(OpPMalMIO, aHaJIU3UPOBATH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT IO TeMaTuke uccnenoBanuii (ITK-13).

3namo:

- TEXHOJIOTMYECKHE TMpOIecChl X OCHOBHOE TEXHOJOTHYecKoe 00opylioBaHuUE,
UCIOJIb3YEMOE Ha MPEAIPUITUN;

- OCHOBHBIC TIPHHIIUIIBI, METOJBI U (POPMBI KOHTPOJISI TEXHOJIOTUYECKOTO TMpoliecca U
KayecTBa MPOTyKIUH;

- OCHOBHbIE HOpPMATHBHBIC JOKYMEHTHI IO OXpaHE OKpYXKalolleld cpenbl s
KOHKPETHOTO MTPOU3BO/JICTBA;

- TpaBWJIa TEXHUKH 0€30MaCHOCTH M MPOU3BOJICTBEHHON CAHUTAPHH;

- BHJbI U HCTOYHUKH 00pa30BaHUsl OTXO0J/I0B POU3BOJCTBA;

- METOoJbl 00E3BPEeKMBAHMS Ta3000pa3HBIX, XKUAKUX U TBEPIBIX OTXOJOB OCHOBHBIX
XUMHUYECKHX MPOU3BOJCTB U PEKyNepalluu UX [IEHHBIX KOMIIOHEHTOB.

Ymemy:

- HUCHOJB30BaTh TEXHUYECKUE CPEJCTBA Ui M3MEPEHHUS OCHOBHBIX IapaMeTpOB
TEXHOJOTHYECKOT0 MPOIecca U KOHTPOJIS 32 3arPsS3HECHUEM OKPYKAIOIIEeH Cpe/ibl;

- QHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIMIO, BBISBIATH MCTOUYHUKH 3arpsS3HEHUS
OKPYXKArOIIeH cpeibl, pealn30BbIBATH TPEOOBAHMS HOPMATUBHOM IKOJIOTUYECKON TOKYMEHTAIIHH.

Braoemy:

- MeroJamu oOpaiieHus ¢ BbIOpocamu, cOpocamMu ¥ TBEPIBIMU OTXOAaMH MPEITPUATHUS;

- TMpeACTaBICHUSMU 00 HKOJIOT0-3KOHOMHUYECKOU 3((PEKTUBHOCTH TPUPOIOOXPAHHBIX
MEPONPHUSITHIA TPUMEHHTEIHHO K KOHKPETHOMY TPEIIPUSITHIO.

3 Kpartkoe coaepxxanue NPpaKTHKHU

[IpousBocTBEHHAs TIPAKTHKA: MPAKTHUKA IO MOJYYCHUIO MPOPECCUOHATBHBIX YMEHHUNA U
OTbITa MPOPECCUOHATBHOMN AESITETbHOCTH BKIIIOYACT CIASAYIOUINE Pa3/Iebl.

Pazmen 1.BBemenune — uenp u 3amauu npakTukd. OpraHu3alioOHHO-METOIUYECKUE
MEPONPUSITHSL.

Paznen 2.0nbIT podeccnoHANBHOM NEATENBHOCTH Ha IPEANPHUSITHSIX.

['pynmoBoe wiM HMHIMBUAYaNbHOE TOCEHICHHE MPOMBIIUICHHBIX HPEINPUITHIA
XUMHYECKOT0, KOKCO-, He() TEXUMHUYECKOTO Mo wIis, opraHu3anuii chepbl OXpaHbl OKPYKAIOIICH



CpeIbl WU IPUPOIOTI0NIb30BaHUsA. O3HAKOMIIEHHE C TEXHOJIOTHEH TPOU3BOJICTBA, ACATEILHOCTHIO
opranuzaiuu. [IpakTrueckoe 0CBOEHUE METOI0B 3aLUThI OKPY>KAIOIIEH cpeibl HA MPEINPUITUN:
W3y4YeHHEe TapaMeTPOB TEXHOJOTHYECKOTO TIpoliecca, MPEeIyCMOTPEHHBIX B peEriiaMeHTe,
METOJIOB €r0 KOHTPOJISA; TpeOOBaHHS HOPMATHUBHOW JOKYMEHTAIlMM K COCTaBy U 00beMy
BBEIOPOCOB, COPOCOB M OTXOJIOB; OMTMCAHUE MCIIOJIB3YEMOT0 Ha MPEANPUATAN 000PYI0BAHUS IJIS
OCYIIECTBIICHUS IPUPOIO3ANIUTHBIX MEPOIIPUSATHI; TEHCTBUS 00CITYKUBAIOIIETO TIEPCOHANIA TIPU
ype3BbIYaiHBIX cuTyanusx. OrneHka 3¢G@(EKTUBHOCTH HCIOIB30BAHUS MaTepUAIbHBIX |
HSHEPreTUYECKUX PECYPCOB, PEKOMEHAAINH 10 UX PALIMOHATIEHOMY MCIOJIb30BAHMUIO.

Paznen 3.BeimonHenre nHAMBU Iyl IbHOTO 3aaannst. O0paboTka, cucTeMaTr3alus, aHalnu3
uHpopManroHHOro Marepuana. OpopmieHue oTyera.

4 O0beM NMPaAKTHKH

B
. B akanem.
Bunpl yue6HO# paboThI 3a4eTHBIX
yacax
€IMHUIIAX
OO6mas TPyA0eMKOCTh THCIHILJIMHBI M0 Y4e0HOMY TUIAHY 3,0 108
KonraktHas pa6ora (KP): - -
CamocrositesibHas padora (CP): 3,0 108
KonrakTHas camoctosiTenpHas pabora 0,2
WNHnuBuayanpHOE 3a1aHUE 3,0 53,8
CaMocCTOsATENIbHOE OCBOEHUE 3HAHUI, YMEHUI U HABBIKOB 110 o4
IporpaMMe IpakTHKU
3a4er ¢
Bujx koHTpoOJISI: 3a4eT / IK3aMeH .
OLIEHKOii
B
. B actponom.
Byl yue6HO# paboThI 3a4eTHBIX
yacax
€IMHUIIAX
OO0mas TpyA0eMKOCTh JMCIUIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonraktHas pa6ora (KP): - -
CamocrositesibHas padora (CP): 3,0 81
KonrtakTHas camocrosiTenpHas pabora 0,15
WNHnuBuayanpHOE 3a1aHUE 3,0 40,35
CamocrosTenbHOE OCBOSHUE 3HAHUH, YMEHHI W HaBBIKOB T10 40,5
porpaMMe MPaKTHKU
3a4er ¢
Bujx koHTpoOJISI: 324eT / IK3aMeH .
OLIEHKOii

AHHOTaNUs padoyeil mMporpaMMsbl NPOU3BOICTBEHHON MPAKTHKU: HAYYHO-
ucciaenoBaresbekoii padorsl (52.B.03(H))

1 Heap Hay4HO-HCC/IeI0BaTeIbCKON PpadoThl — (opmupoBaHNE HEOOXOIMMBIX
HCCJIEIOBATENIO MPOo(dhecCHOHANBHBIX KOMIIETEHIINM 1 MPUOOPETEHNE HAaBBIKOB B 00JIACTH YHEPTO
U pecypcocOepekeHrs] TOCPEICTBOM TUTAHUPOBAHMSI M OCYIIECTBICHHS AIKCIEPUMEHTaTbHON
JESITEIbHOCTH.

2 B pe3yabTaTe BHINOJTHEHUS] HAYYHO-HCCJIE0BATEIbCKOM padoThI 00y4YaoImuiics Mo
nporpaMme 6aKajJIaBpUaTa J0JI/KeH:

Ob1a0ames KOMIETCHIIUSIMHA

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHUYECKYI0 HMH(OpPMAINIO, aHAJIU3UpPOBATh
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TemaTuke ucciaenoBanuii (ITK-13);

- CIIOCOOHOCTBIO PUMEHSATH COBpEMEHHbBIE METO/IBI UCCIIEIOBaHUS
TEXHOJOTHYECKHUX IMPOILIECCOB M MPUPOIHBIX CPEJl, UCIOIb30BaTh KOMIIBIOTEPHBIC CPENICTBA B
Hay4YHOHCCIemoBareabckoi padore (ITK-14);

- CIIOCOOHOCTBIO TJIAHUPOBATh AKCIEPHUMEHTAIbHBIC HCCICIOBAHUS, TOTYy4aTh,



o0OpabaTbIBaTh U aHAJTHU3UPOBATh MONydeHHBIC pe3yabTarhl ([TK-15);

- CIIOCOOHOCTBIO MOJICTTUPOBATh HHEPro- U pecypcocOeperarmme Mpoueccsl B
XUMHYECKON TeXHOI0rHH, Heprexumun u ornorexuoorun (ITK-16).

3namu:

— OCHOBHBIE CITIOCOOBI aHATN3a COCTOSHUS HAYYHO-TEXHUYECKOW MPOOIeMBbl MyTEM
nonbopa, M3yYeHUS M aHaldu3a JHUTEPATYpHBIX U TATEHTHBIX HMCTOYHHKOB IO TEMAaTHKE
HCCIICIOBAHUII;

- 0COOCHHOCTH MPHUPOJHBIX Cpell, 3aKOHOMEPHOCTH TEXHOJIOTHMYECKHUX IMPOLIECCOB,
COBpPEMEHHBIE METO/IbI UX MCCIIEeA0BaHUs, (PaKTOPHI OOECTICUeHUsI X 0E30MaCHOCTH;

— METOJIBI OpraHM3aIlMd W TPOBEACHUS JKCIEPUMEHTATbHBIX HCCIICIOBAHUMH,
METOJIbl MaTeMaTU4eckol 0O0pabOTKM MX pe3ylbTaToB, NPUEMBI UX aHAIU3a U KOPPEKTHOM
WHTEPIIPETALNN;

— MOHSTHS, KOHICNINH, TWPUHIUIBI W METOABl MOJCIUPOBAHUS JHEPro- M
pecypcocOeperaroniix mpoueccoB B MPOMBIIIIEHHOCTH.

Ymemn:

— UCIIONIb30BAaTh OCHOBHBIE CIIOCOOBI aHANU3a COCTOSIHUS HAyYHO-TEXHUYECKOU
npo0sieMbl MyTEM Moa0opa, U3yUeHHUsl U aHAJIK3a JIMTEPATYPHBIX U MAaTEHTHBIX UCTOYHUKOB IO
TEMaTHKE UCCICIOBAHUM;

— UCIIONIb30BAaTh COBPEMEHHBIE METOJbl HCCICNOBAHUS MPHUPOAHBIX Cpeld H
TEXHOJOTMYECKHUX MPOIECCOB C IIEJIbI0 KOHTPOJIS U 00ecreueHus: 6e30MacHOCTH;

- MPUMEHSTh COBPEMEHHBIE CPEACTBA M METOJIbI JJIi OPraHU3alUd U MPOBEACHUS
9KCIIEPUMEHTAILHBIX UCCIIEA0BAaHUN;

— pa3pabaThiBaTh JHEPro- M pecypcocOeperarommue Mporecchl, 000CHOBAHHO
BBIOMpATh METO/BI aHAIIM3a U ONITUMHU3AINH YHEPTO- U PECypcocOeperaroux CUCTEM.

Braoems:

- HaBbIKAMU U MpuémMamMu moadopa, M3y4YeHUS M aHalu3a JIMTEPaTypHbIX H
MATCHTHBIX UCTOYHUKOB IO TEMATUKE UCCIICIOBAHMIA;

— HABBIKAMU MPUMEHEHUSI COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS TPUPOIHBIX CPE
U TEXHOJIOTUYECKUX MPOLIECCOB U UX ONTUMU3ALINY;

- HaBbIKAMU OpraHM3allMd W TPOBEACHHUS OSKCIEpUMEHTa C MPUMEHEHHEM
COBPEMEHHBIX CPEJICTB M METO/I0B IKCIIEPHUMEHTATBHBIX UCCIEIOBAHUNL;

— npuéMaMy U HaBBIKAMU Pa3pa0OTKH, aHAIM3a U ONTUMHU3ALUN TEXHOIOTUIECKUX
MIPOLIECCOB C LENbI0 CHIKEHUS DHEPro3arpaT, MUHUMHU3ALMU PECYPCONOTPEOICHUSI.

3 KpaTkoe cogep:kaHue Hay4YHO-HCCIE0BATEIbCKOM padoThI
Pazgen 1. IloaroroBka mrepaTypHoro o63opa
@opmynupoBka  HM3y4aeMoil ~ mpoOieMbl,  OOOCHOBaHME €€  aKTYaJlbHOCTH.

dopMyIMpOBaHKE LENU U 3a1a4 uccienoBanus. Kpatkuit 0030p COBpeMEHHBIX MyOJIMKAIUi 110
TeMe paloThl, BKIIOYAIOIUX MOHOTpa(uM, CTaThbl M MaTepHaibl KOH(PEpEHIMH, MaTeHTHI,
UHTEpHET-pecypchl. BeIBO 0 cOCTOSIHMN M3yyaeMOoil TPoOIEMBbl, BO3MOXKHBIX ITYTAX PELICHHUS.

Paznen 2. BeimonHeHne SKCIEPUMEHTAIBHBIX, PACUYETHBIX JMOO AaHATMTUYECKHX
HCCIEeIOBaHUN

CocraBieHue mporpaMmbl HccielOoBaHUsA. BbIOOp M ommcaHue METOJOB M METOIUK
JOCTHDKEHUST  JKEJIaeMbIX  Pe3ysibTaToB  uccienoBaHus. lIpoBeneHue  3aliaHUPOBAaHHBIX
OKCIEPUMEHTOB JMOO pacuéToB, aHanu3a wuHpopmanuu, o0paboTka MOaHHBIX, B T.4.
CTATUCTUYECKas, MPEJCTaBICHWEe WX B TaOJMYHONW M Tpaduueckoi ¢opme; HMHTEPHpeTaus,
aHaiu3 U 00001IeHNEe Pe3yIbTaTOB UCCIIEA0BAHMS; (POPMYITUPOBKA BBIBOIOB.

Paznen 3. IloaroroBka otuyéra

Pemienusi, npeniokKeHus: MO 3HEPro- MM PECypcocOepeXeHHI0 B U3ydaeMoOil O00JIacTH.
CocraBieHre 0T4eTa 0 Hay4YHO-HCCIIeI0oBaTeIbCKoM padboTe. [ToaroToBka k €ro 3amure.



4 O0beM HAYYHO-HCCJIeI0BATEILCKOH PadoThI

o B 3aueTHBIX B akanewm.
Bupl yue6HO# paboTh
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh THCIIHILIHHBI M0 Y4eOHOMY 3,0 108
IUIAHY
KontaktHasi pa6ora (KP): 2,0 72
KonTtakTHas paboTa ¢ npemnojiaBareiaem 2,0 72
CamocrositesibHas padora (CP): 1,0 36
KonrakTHas camocrosiTenbHasi pabora 0,2
CamocrosTenbHOE OCBOSHHUE 3HAHUH, YMEHHI W HaBBIKOB T10 1,0 35,8
nporpamme HUP
3a4er ¢
Bua xonTpoJs: 3auer / 3k3aMeH .
OIIEHKOii
N B 3auerHBIX B actponom.
Bunel yueOHoi paboThI
€IMHUIIAX gJacax
OO0mas Tpy10eMKOCTb THCIHIITHHBI M0 Y4eOHOMY 3,0 81
MJIaHY
KonraktHas pa6ora (KP): 2,0 94
KonrtakTHas pabora ¢ mpernogaBareaemM 2,0 54
CamocrositeasHas padora (CP): 1,0 27
KoHTtakTHas camocTosTenbHas pabota 0,15
CamocrosaTenbHOe OCBOCHUE 3HAHUH, YMEHUN M HAaBBIKOB IO 1,0 26,85
nporpamme HUP
3a4er ¢
Bujx koHTpoOJISI: 324eT / IK3aMeH .
OIIEHKOH

AHHOTanus paéoueil mporpaMmbl npeaumiomHoii npaktuku (52.B.04 (Ix))

1 Hear npeaIunjoMHON MPAKTUKU — BHITIOJIHCHHE BBITYCKHOW KBaTU()UKAITMOHHOM
paboThI.

2 B pe3yabTrare NpoOXo:KIeHUS] NPeIIUIIOMHOM MNPAKTHKH O0y4alwIIMiica 10
nporpaMme 6aKajaBpuaTa J0JIKeH:

Obnadams CIETYIOMUAMA KOMITCTCHITUSIMU

- CIIOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTHYECKUI TPOIECC B COOTBETCTBHH C
peraaMeHToOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- CIOCOOHOCTHIO YUaCTBOBATh B COBEPILICHCTBOBAHUHU TEXHOJIOTUYECKUX MTPOIIECCOB
C TIO3UIINH SHEPTO- U PeCypcocOepeKeHNs, MUHIMH3AIUHN BO3JICHCTBUS HAa OKPYKAIOIIYIO CPEIY
(TIK-2);

- CIIOCOOHOCTBIO HCIIOJIb30BATh COBPEMEHHBIE WH()OPMAIIMOHHBIC TEXHOJIOTHH,
MPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCIIOIB30BAaHUEM MPUKIATHBIX TPOrpaMM M 0a3 JTaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHMS U MOHHTOPHHTA MPUPOIHBIX CPEJ
(TIK-3);

- CIIOCOOHOCTBIO  WCIIOJIb30BaTh  HOPMATUBHBIE JOKYMEHTHI TI0 KauyecTBY,
CTaHIAPTHU3AIMK U cepTHdHKanu TpoaykToB U u3aenuii (ITK-4);

- TOTOBHOCTH OOOCHOBBIBATh KOHKPETHBIC TEXHUUYECKUE PEUICHUS TpU pa3padoTke
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEICTBA U TEXHOJIOTHH, HAlpaBlIeHHbIE
HAa MUHHMH3AINIO aHTPOIIOTEHHOTO BO3ICHCTBHSI Ha OKpyxkarolyto cpeny (ITK-5);

- CIIOCOOHOCTBIO CIIEUTh 3a BBIMOJIHEHWEM TMPaBUI TEXHUKH O€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHUTApHUH, TMOKApHOUW OE30MacHOCTH W HOPM OXpaHbl Tpyna Ha



npeanpustusx (ITK-6);

- TOTOBHOCTBIO OCBaWBaTh U JKCIUTyaTHPOBATh HOBOE 00OpyAOBaHHE, NMPUHUMAThH
y4acTue B HATOKUBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
COCTOSIHHS 000pyIoBaHus U porpaMMHbIX cpencts (I1K-7);

- CIIOCOOHOCTBIO HCIIONB30BAaTh AJIEMEHTHI KOJOT0-3KOHOMHUYECKOIO aHajiu3a B
CO3JJaHUU SHEPro- U pecypcocOeperatomux TexHonoruit (I1K-8);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHUYECKYI0 HMH(OpPMAINIO, aHAIU3UpPOBATh
OTEUYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TemaTuke uccienoBanuii (ITK-13);

- CIIOCOOHOCTBIO PUMEHSATH COBpEMEHHbBIE METO/IBI UCCIIEIOBaHUS
TEXHOJIOTUYECKUX TPOLIECCOB U NPUPOAHBIX CPEJ, UCIOIb30BaTh KOMIIBIOTEPHBIE CPEICTBA B
Hay4YHO-HCcCleqoBarebekoi padore (ITK-14);

- CMOCOOHOCTBIO IUIAHUPOBATh SKCIEPUMEHTAJbHBIE HCCIEIOBAHUSA, MOIyYarTh,
o0OpabaTbIBaTh U aHAJTU3UPOBATh MMONydeHHBIC pe3yabTarhl ([TK-15);

- CIOCOOHOCTBIO MOJICTUPOBATh JHEPro- M pecypcocOeperamnme Mnpoueccs B
XUMHYECKON TeXHOI0ruH, Heprexumuu u ornorexuoorun (ITK-16).

3namey:

- OCHOBBI OpraHU3aIMU ¥ METOI0JIOTHIO HAYYHBIX HCCIIeI0BaHUM;

- COBpPEMEHHbIC HayyHbIE KOHIIETIIIUH B 00JIaCTH HEPTO- U PECypcocOepeKeHHUS.

Ymemn:

- paboTaTh C HAyYHBIMH TEKCTaMH, TOJH30BATHCS HAYYHO-CIIPABOYHBIM AaIIapaToM,
0(QOpPMIISITH Pe3yNIbTAaThl HAYYHBIX UCCIIEIOBAHMIA;

- (¢opmynHpoBaTh Ieb W 3aJa4d KCCIEIOBAHHUSA, NENaTh BBIBOJABI M3 MOJYYCHHBIX
pe3ybTaToB;

- HCIMOJIb30BaTh MOJIYYECHHBIC TEOPETUUECKUE 3HAHMS U NMPAKTUYECKHE PE3yIbTaThl IJIs
MIPOEKTUPOBAHUSI SHEPTO- U pecypcocOeperannx TeXHOJIOTUI Ha PEANPUATUAX XUMHUYECKOT 0,
HEe(PTEXUMHUYECKOTO, OMOTEXHOJIOTUIECKOTO U SHEPTETHUECKOTO POpUIICH.

Braoemn:

- HaBBIKAMU CaMOCTOSITEIBHON HayYHO-HCCIIEIOBATEIbCKONW AEATENbHOCTH, PabOoThI ¢
HMCTOYHHKAMU HayYHOU nH(popMauu, pedeprupoBaHms HAYUYHBIX ITyOJIUKAIUHT;

- HaBBIKAMU CaMOCTOSATENBHOTO TMOJYy4eHHUs, OOpadOTKH, aHATW3a W WHTEPHpEeTaluu
9KCIIEPUMEHTANBHBIX JINOO PAacUETHBIX TaHHBIX.

3 Kpartkoe conep:kanue NpeAJUIJIOMHON NPAKTHKHA

[TpenaumioMHas npakTUKa BKIIOYAET 3TAlbl 03HAKOMJICHHUS C IPUHIIUIIAMH OpTaHU3au1
HAYYHBIX HMCCJIEIOBAHUN M TPEAIMIUIOMHON paloThbl (paszmensl 1, 2) W 3Tanm MpakTHYECKOTO
OCBOCHMS JACATEIHPHOCTH YUCHOTO-HCCIIe0BaTeNs (paszmen 3).

Pasnen 1. Beenenue — nenu u 3agauu NpeAIUIUIOMHON NMpakTUkU. OpraHu3aliMOHHO-
METOJINYECKUE MEPOTIPUSATHS.

Pa3nen 2. 3nakoMCTBO ¢ Opranu3anuel Hay4HO-HCCIE10BaTENbCKON U IPOU3BOACTBEHHON
nesTeNbHOCTH. [IpUHIMIBI, TEXHOJOTHH, (POPMBI M METOABl OPraHU3allMd U YIPaBJICHUS
OTJICTPHBIMU dTAllaMH WU MPOTPAMMAaMHU TMPOBEICHUS HAYYHBIX WCCICIOBAHUN M TEXHHUYECKHX
pa3paboTOK Ha IMPUMEPE OpPTaHW3alUA HAYYHOU paboThl Kadeaps! (mpolaeMHOM 1abopaTopu,
Hay4qHOH Tpymnmbl). OKOHOMHMKA M OpraHu3alus IPOM3BOJACTBA, OXpaHa TpyJa, OXpaHa
OKpYXaroIle cpebl: NesSTEIbHOCTh 3KOJOTHYECKON CiIyKOblI, BUIbI BO3JEHCTBUS OOBEKTa Ha
OKPY’KaIOIIYIO CPEAy U MEPOIPHUSATHS 110 €0 CHIDKEHHIO.

Paznen 3. BoinoaHeHre MHAUBUAYAJIBHOTO 3aAaHus. [loAroToBka NCXOAHBIX TaHHBIX IS
BBITIOJIHEHUS BBIIYCKHOM KBalu(UKAIIMOHHONW paboThl. JlmuHoe ydactwe oOyuaromierocss B
BBITIOJTHCHUH HAYYHO-HCCIIEIOBATEIbCKUX paboT Kadenprl. OdopMieHue oTuera.

4 O0beM npeIMIJIOMHON NPAKTHKH

B
Bunb! yaeOHOI paboThI 3adeTHbIX | B akagem. yacax
eIMHHIIAX
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY ILIAHY 9,0 324




KonTakTHas pabora (KP): - -

CamocrosiTeibHas padora (CP): 9,0 324
KonrtakTHas camoctosiTenbHasi paborta 0,2
WNHnuBuayanpHOE 3a1aHUE 9,0 161,8
CaMocTosATEIbHOE OCBOEHUE 3HAHUI, YMEHUI U HABBIKOB 110 162
porpamMMe IpeAIUIUIOMHON PaKTHKH
3ayeT ¢
Bujx koHTpoOJISI: 324eT / IK3aMeH N
OIIeHKO¥i
B
. B actponom.
Bussl yueOHoit paboThI 3a4ETHBIX
qacax
eIMHUIIAX
O0wmas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 9,0 243
KonTaktHas padora (KP): - -
CamocrositeabHas padora (CP): 9,0 243
KoHTtakTHas camocTosTenbHas pabota 0,15
NuauBuayanpHOE 3a1aHKE 9,0 121,35
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHHUI U HaBBIKOB 110 121,5
porpamMMe IPeAIUIUIOMHON PaKTHKH
3ayeT ¢
Bua xonTpoJs: 3auer / IK3aMeH .
OIIeHKO¥i

6 l'ocynapcTBeHHasi HMTOTOBasi ATTeCTALHUA
3amuTa BHINYCKHOW KBAJIH(PUKANMOHHOI padoThl, BKJIIOYAs MOATOTOBKY K Mpoueaype
3amuThl M npoueaypy 3amuthbl (53.5.01)

1 Heap rocyaapcTBeHHOl HTOroBOW aTTecTanMu — OOBEKTHBHAs OIEHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIbTYPHBIX, OOMIENMPO(EeCcCHOHATBHBIX U MPOohecCHOHATBHBIX
KOMIIETCHIIMI BBITYCKHUKA YHUBEPCUTETA, €0 TOTOBHOCTH K BHITIOJHEHHIO MPO(dhecCcCHoHaTbHBIX
3ajad.

2 B pe3yabTare rocyAapcTBeHHOH HTOrOBOH aTTecTAMH O0y4YalolMiicsi 110
nporpamMme 6aKajaaBpuaTa 10JKeH 00J1a1aTh CJIeAyIIMMH KOMIIeTeHIIUSIMM:

Obwexy1bmypHuiMU:

- CIMOCOOHOCTHIO MCTIOIb30BaTh OCHOBBI (PMI0CO(CKUX 3HAHUH 117151 (HOPMHUPOBAHUSI MUPO-
Bo33peHueckoi nozunuu (OK-1);

- CIOCOOHOCTHIO aHANIM3UPOBATH OCHOBHBIE ATAlbl M 3aKOHOMEPHOCTH HUCTOPHUYECKOTO
pa3BuTHS 001IeCTBa 1151 POPMHUPOBaHUs Tpakaanckoi mosuiuu (OK-2);

- CHOCOOHOCTBIO MCIOJIB30BAaTh OCHOBBI SKOHOMHUYECKUX 3HAHUI B pa3iMuHbIX chepax
x)usnenestensuocT (OK-3);

- CIOCOOHOCTBIO MCMOJIb30BaTh OCHOBBI TPABOBBIX 3HAHWW B pasiMuHBIX cdepax
xusHenestenpaocT (OK-4);

- CNOCOOHOCTHIO K KOMMYHHUKAIIMU B YCTHOM U MUCHbMEHHOU (popmMax Ha PyCCKOM M MHO-
CTPaHHOM SI3BIKAX ISl PEIICHUS 3a/1a4 MEKIUYHOCTHOTO M MEKKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5);

- CIOCOOHOCTHIO paboTaTh B KOJUICKTHBE, TOJEPAHTHO BOCIPHUHUMATH COLMATBHBIC,
STHHYECKHUE, KOHPECCHOHATBHBIC U KyJIbTypHBIC pasmnuus (OK-6);

- CIIOCOOHOCTBIO K caMoopraHu3aimu u camoodpasosanuto (OK-7);

- CITOCOOHOCTBIO UCIOJIB30BATh METOIBI M CPEACTBA (PU3NUECKON KYJIBTYPHI A1 oOecrieue-
HUSI TOJTHOIIGHHO! colMalibHOM 1 nipodeccronanbroi aestenbHoctu (OK-8);

- CIOCOOHOCTHIO HCIOJIB30BATh MPHUEMBI IEPBOM MOMOIIN, METO/ABI 3AIIUTHI B YCIOBHIX
ype3BbryaiiHbIX cutyanuii (OK-9).

Obwenpogheccuonanvrvimu:

- CIIOCOOHOCTBIO pelIaTh CTaHAApTHBIC 3a7add MPO(EeCCHOHATBHOU IEATENLHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpaPUIeCcKOil KyJIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-



KOMMYHHMKAIIMOHHBIX T€XHOJOTHM U C y4eTOM OCHOBHBIX TpeOOBaHUN MH(OpPMALMOHHON Oe30-
nacuoctu (OTTK-1);

- CIOCOOHOCTHIO UCMOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCIUIUIMH B
po(hecCHOHANLHON JAEATeTbHOCTH, TPUMEHITh METOJbI MATEMAaTHYECKOTO aHAllM3a U MOJICIH-
POBaHUs, TEOPETHUECKOTO U IKCIIepuMeHTanbHoro ucciaeaoBanus (OITK-2);

- CIIOCOOHOCTBIO UCIOJIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI ISl TOHUMAaHUS
OKpY’Karomiero Mupa u spieHui mpupos! (OITK-3).

IIpogheccuonanvrvimu:

- CHOCOOHOCTBIO OCYIIECTBJISITH TEXHOJOIMUYECKUH TMpolecc B COOTBETCTBUU C
pEerIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphs U npoaykuuu (ITK-1);

- CcrnocOOHOCTBIO YY4aCTBOBATh B COBEPLICHCTBOBAHMU TEXHOJIOTMYECKUX MPOIIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXAIOIIYI0 Cpeay
(IIK- 2);

- CIOCOOHOCTBIO UCII0JIB30BATh COBPEMEHHbBIE HH(OPMALIMOHHBIE TEXHOJIOTHH, IPOBOAUTD
00paboTKy MH(POPMAIIUH ¢ UCIIOIB30BAHUEM MPUKJIIATHBIX POrpaMM U 0a3 TaHHBIX Ul pacyera
TEXHOJIOTHYECKUX IMapaMeTPOB 000PYA0BaHHS U MOHUTOPHHTA MPUpoaHbIX cpen (ITK-3);

- CIIOCOOHOCTHIO HCIIONH30BAaTh HOPMATHBHBIE JOKYMEHTHI [0 Ka4e€CTBY, CTAHIAPTU3AINH
u ceprudukanuu mpoaykroB u uzaenuii (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIC TEXHHYECKHE PEIICHUS NpH pa3padoTke
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HalpaBlIeHHbIE
Ha MUHUMH3AIMIO aHTPOIIOICHHOTO BO3JICHCTBUS Ha okpyskatorlyto cpeay ([1K-5);

- CIOCOOHOCTBIO CIEANTD 32 BHIMOJIHEHUEM MTPABUII TEXHUKH O€30MacHOCTH, TPOU3BOJICT-
BEHHO CaHUTapHH, TIOKapHOW 0E30ITaCHOCTH ¥ HOPM OXpaHbl Tpyaa Ha npeanpusatusx ([1K-6);

- TOTOBHOCTBIO OCBaUBATh M HKCILTYyaTUPOBATh HOBOE 000pYyI0BaHUE, IPUHUMATh yYacTHe
B HAJIQAXKUBAHUH, TEXHUIECKIX OCMOTpaX, TEKYIUX PEMOHTaX, MPOBEPKE TEXHUIECKOTO COCTOSI-
HUS 000pyHOBaHus U porpaMMubIx cpencts (ITK-7);

- CIOCOOHOCTBIO MCTIOJIB30BATh AIEMEHTHI KOJIOT0-3KOHOMHUYECKOT0 aHAJIN3a B CO3JJaHUN
9HEpro- u pecypcocodeperaronux rexuonoruii (ITK-8);

-  TOTOBHOCTHIO M3yd4aTh HAyYHO-TEXHHYECKYIO HWH(OpMAILMIO, aHaJIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke ucciaemoanuii (ITK-13);

- CHOCOOHOCTBHIO MPUMEHSTH COBPEMEHHbBIE METOJIbl UCCIICAOBAHUS TEXHOIOTUYECKHIX
MPOLECCOB W TMPUPOTHBIX Cpel, HCIOIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienoBareabckoi padore (IIK-14);

- CITOCOOHOCTHIO TIJIAHUPOBATH AKCIIEPUMEHTAIIbHBIE UCCIIEOBAHUS, IOTydaTh, 00padbaThl-
BaTh U aHAJIM3UPOBATH MoNy4eHHbIe pe3yibTaThl ([1IK-15);

- CIOCOOHOCTBIO MOJENUPOBATh DJHEPro- M pecypcocOeperaroniye Mporecchl B
XUMHYECKON TexHOJoruu, Herexumuu u ornotexuosoruu (I1K-16).

3namy:

- COBpEMEHHBbIC Hay4YHBbIC TOCTIKEHHUS WM TIEPCIEKTHBHBIC HAMpaBlieHUs paboT B

o0JacT oXpaHbl OKPYXKAIOIIeH Cpelibl U PallOHATBHOTO HCIOIB30BaHUS IPUPOIHBIX PECYPCOB.
Ymemy:

- NPUMEHSTh 3HAHUSA, TOJIY4YEHHbIE TPU HM3YYEHUU ECTECTBEHHOHAYYHBIX W
CHEIUANIbHBIX JUCHUIUINH, s perieHus: GyHIaMEeHTaTbHBIX U MPUKIAIHBIX 33a]a4 B 001acTu
3HEPro- U pecypcocOepekeHus;

- (dbopMyIHMpoBaThH LIETH U 337a4dl HAYYHOT'O UCCIEOBAHUS, TPOBOIUTH 00PabOTKY
Pe3yNbTaTOB SKCIEPUMEHTA;

- OIICHUBATh MOTPEIIHOCTH, aHAIM3UPOBATh, HHTEPIPETUPOBATH W 000O0IIATH
pe3ynbTaThl HAay4YHOTO MCCIEAOBaHUSA, MPEACTABIATH MOJyYEHHBbIE pPE3yJbTaThl HAYYHOTO
WCCJICIOBAHMSI B BHJIC HAYYHOTO JTOKJIA/1a ¥ MPE3CHTAIUH.

Braoemy:
- HABBIKAMU TUIAHUPOBAHUS U TIPOBECHHS HAYYHBIX UCCIICIOBAHUH,



- CTaTUCTHUYECKUMH METOJaMH 00pabOTKH SKCIEPUMEHTAIbHBIX PE3YJIbTATOB;

- HaBbIKAMU PAa0OTBl € HAYYHO-TEXHMYECKOW, CIIPAaBOYHOM JIUTEPAaTypod U
JJIEKTPOHHBIMU PECYPCAMH.

3 Kpartkoe conep:xxanne 'HA

['ocynapctBerHast utoroBas arrectamnus B popme 3amuthl BKP npoxoaut B 8-M cemectpe
Ha 0a3e 3HAHUH, MOJYYCHHBIX CTyJIEHTAMU MPH W3YHYEHUH IUCUUIUIMH HampasieHus 18.03.02
«OHepro- u pecypcocoeperaromye npoueccl B XMMUYECKOH TEXHOJIOTMH, HE(PTEXUMHUU H
OMOTEXHOJIOTHI.

I'ocynapcTBeHHass WTOroBas — aTTecTalMs OakalaBpoB —  3alllUTa  BBITYCKHOMH
KBAJTM(PHUKAIIMOHHONH paboThl MPOBOAMTCA TOCYAAPCTBEHHOW HK3aMEHAIIMOHHON KOMHCCHEN
(I'SK).

KonTpons 3Hanuit oOyuarommxcs, moixydeHHbsIx npu ocBoenun OOII, ocymiecTBisiercs
myTem npoBenenus 3anuTel BKP u npucBoenus kBanudukamuu «o6akamaBpy.

3ammra BKP sgBusercs oO0s3aTenbHONW MpOLEIypold HTOrOBOM TrocyaapCTBEHHOU
aTTECTAllUU CTY/IEHTOB BBICIINX Y4eOHBIX 3aBE€ACHUHN, 3aBEpIIAOIINX 00yUEHHE 110 HAIIPABJICHUIO
OakanaBpuara.

B 3amaun I'OK BXOAST BBISIBJICHHE MOATOTOBICHHOCTH CTYACHTAa K MpodecCHOoHaTbHON
JEATENIBHOCTH U IPUHATHE PELLIEHUS O BO3MOXHOCTH BBIJIaYM €EMY JIUIIIIOMA.

4 O6bem 'HA
Bitb1 yueGHoi paGoTs! B 3aueTHBIX B akazem.
CIMHUIIAX gJacax
OO0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY ILIaHY 6,0 216
KonTakTHas patora (KP): - -
CamocrositeabHas padora (CP): 6,0 216
Brimonnenue, Hanucanue u opopmienue BKP 6,0 216
. 3alUTa
Buja xkontpoJsi: 3amura BKP BKP
Brtb! yuc6Hoi paGoTs! B 3auernnix | B actponom.
eIMHUIIAX yacax
OO6mas TpyA0eMKOCTh THCIHILJIMHBI M0 Y4eOHOMY IJIaHY 6,0 162
Konrakthas pa6ora (KP): - -
CamocrositesibHas padora (CP): 6,0 162
Brimonnenue, Hanucanue u opopmienue BKP 6,0 162
. 3alUTa
Buja koutpoas: 3amura BKP BKP

7 ®aKyJIbTaTUBBI

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«IlepeBoa HAy4YHO-TeXHUUYECKOi JuTepaTypb» (PT/I.B.01)

1 Heap quCHMIVIMHBI — MPHOOpETEHHE 00yYaIOUIMMHUCS 00IIe, KOMMYHUKATUBHOW M
npodeccuoHaNbHOM KOMIIETEHLUH, YpOBEHb KOTOPBIX Ha OTHENIbHBIX JTamax s3bIKOBOU
MOJATOTOBKA  TIO3BOJISET BBIMOJHATH PA3IMYHBIC BUABI MPOPECCHOHATHHO OPUECHTUPOBAHHOTO
MepeBO/ia B MPOU3BOJICTBEHHOM W HAy4YHOM JIE€SITEIbHOCTH.

2 B pesyabTaTe wu3y4YeHHs JUCUMILVIMHBI oOydamomuiics 1o
0akaJlaBpUaTa J0JIKeH:

Obaadoams CIENYIOIMUMA KOMIETCHIIHSIMHU:

- CHOCOOHOCTHIO K KOMMYHHUKAIIUM B YCTHOM M MHUCHbMEHHOHW (hopMax Ha pPyCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIS  PEIICHUS 3a7ad  MEKIUYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

- FOTOBHOCTBIO H3y4aTh HAay4YHO-TEXHUYECKYI0 HH(POpMAIHIO,
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT IO TeMaTuke uccnenoBanuii (ITK-13).

nporpamme

aHATM3UPOBATh



3namy:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE TIPUEMBI IIEPEBOJIA;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBIMOJHEHHS TEepeBOofa KOJMYECTBO JIEKCHUYECKUX EAMHHIL,
(G pa3eonoru3MoB, B TOM YHCIIE COIUATHHBIX TEPMUHOB U JIMHTBOCTPAHOBETUECKUX PEATUU.

Ymemn:

- IPUMEHATH OCHOBHBIC TIPUEMEI IEPEBOJIA;

- OCYUIECTBJIATb MUCHBMEHHBIM TEpeBOJ C COOJIOJEHHEM HOPM JIEKCHYECKOH
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAaMMAaTHUYECKUX, CHHTAKCHUECKUX M CTUIIHCTHYECKUX HOPM;

- 0OPMJISITH TEKCT MEPEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEAKTOPE;

- OCYLIECTBJISTH TIEPEBOJ C COONIOJIEHMEM HOPM JIEKCHUECKOW SKBHBAJCHTHOCTH,
coOI0ICHEM IpaMMaTHYE€CKNX, CHHTAKCMUYECKUX M CTUJIMCTHYECKUX HOPM TEKCTa MepeBoja U
TEMIOPATHHBIX XapPAKTEPUCTUK UCXOTHOTO TEKCTA.

Braoemn:

- METOAMKOW TPEANepeBOAUECKOr0 aHajlu3a TEKCTa, CIOCOOCTBYIOMIEH TOYHOMY
BOCTIPUATHIO UCXOJHOTO BBICKA3bIBAHUS;

- METOJMKOH TOJTrOTOBKM K BBHIMOJTHEHHIO TIEPEBOAA, BKIOYAs MOMCK MHGOpMAIUU B
CIPABOYHOM, CIIEIMANILHOM TUTEpaType U KOMIBIOTEPHBIX CETSIX;

- OCHOBaMH CHCTEMBbI COKPAIIICHHOM MepeBOIYECKON 3aIIMCH IIPU BBIITOJIHEHUUIIEPEBO/IA;

- OCHOBHOUM MHOSA3BIYHON TEPMUHOJIOTUEN CIEHUATIBHOCTH,

- OCHOBaMH peepUpPOBAHUS M AHHOTHUPOBAHMUS JIUTEPATYPHI 110 CIICIIHATEHOCTH.

3 Kpartkoe cogep:xanue JTUCUMILITHHbBI

Pasznen 1. OcHOBHBIE JIeKCHYeCKHEe W CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHUYECKOMH JINTepaTypbl

1.1 Jlexcuyeckue 3aKOHOMEPHOCTU HAyYHO-TEXHUUYECKOTO NepeBoia. CMBICIOBOM aHAIN3
HAyYHO-TEXHUUYECKOT0 TEeKCTa M ero cerMeHTanus. CTUIUCTHYECKHE OCOOCHHOCTH Hay4dHO-
TEXHUYECKUX TEKCTOB. [Ipeosonenne TpyAHOCTE!, CBA3aHHBIX C PACXOKICHHEM CHHTaKCHYECKUX
CTPYKTYp HHOCTPAHHOTO U PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue nopsiKa CJIOB B aHIJIMICKOM U PyCCKOM IpeuiokeHusx. [lepeBox cios,
yCTaHOBJIEHHE 3HaueHus cioBa. [lepeBos cBOOOIHBIX M (Pa3eoJOTHUECKUX CIOBOCOYETAHMIA.
[lepeBon 3aroI0BKOB TEKCTOB H CTaTel

1.3 Cokpamenust. OcoOeHHOCTH HX MepeBojia. PazBuTre HaBBIKOB MEPEBOJIa HA IPUMEPE
TEKCTOB TI0 TeME « XUMHUIeckas 1adboparopus» «VI3MepeHUs B XUMHUI.

1.4. Jlekcuyeckue TpaHchOpMaIMud TPH TEPEBOJEC TEKCTOB MO TEMAaTHUKE XUMHH M
XUMHYECKON TEXHOJIOTHH.

Paznen 2. OcHoOBHBIEe TpaMMaTH4YeCKHe 0COOEHHOCTH MepeBoaa.

2.1. OcobGenHoOCTH TIepeBoia MpeIokeHnii Bo BpeMenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe MepeBOfa TEKCTOB MO TEMATHKE XMMHYECKOW TEXHOJIOTHH
IIepeBoa mpHUIaTOUYHBIX MPEITIOKEHUMN.

2.2. MeTo/ibl U MIpHEMBI IIEPEBOIA CTPAIATEIILHOIO 3aJI0Ta Ha MPUMEpPE NEPEBOia TEKCTOB
no Teme "TexHonoruu Oymymiero".

2.3. Tumbl yCIOBHBIX MPEIIOKEHUM, TIPaBUiIa U OCOOCHHOCTH UX TepeBojaa. I[IpakTuka
MepeBojia YCIOBHBIX MPEVIOKECHUI Ha MPUMEpPax TEKCTOB MO Pa3IMYHBIM paslielaM XHUMHH U
XUMHYECKON TEXHOJIOTUH.

2.4. MopnanbHble I1arojsl ¥ 0COOEHHOCTH MX MEPeBOJia Ha MpUMepe IepeBojia TEKCTOB
«3enenas xumus». «[IpodIeMbI FKOTOTHIY

Pasnen 3. OcoGeHHOCTH NepeBoAa NpPeI0KeHNH ¢ HeJIMYHBIMHA (POPMaMHU IJ1aroJia.

3.1 Uudunantus (Heonpeaenennas ¢gopma riarona). Posib nHQUHUTHBA B IPEIJIOKEHUN U
BAapUaHTHI IIEpEBOJia HA PyCCKUH sA3bIK. [IpruacTus u repyHauii. BapuaHTsl nepeBoja Ha pyCCKUN
A3BIK.



3.2 HWudunutuBHBIe 000pOoTHL. OO6OpOT nMomosiHeHWEe ¢ HWHPUHUTHBOM. OO00pPOT
nojyiexaiee ¢ MHQUHUTUBOM. Pa3nuyHble BApHAHTHI IEPEBO/A.

3.3 IlepeBon mpu4acTHBIX 000POTOB. AOCOIIOTHBIN MPUYACTHBIA OOOPOT W BapUAHTHI
nepeBojia. Pa3BuTre HaBBHIKOB MepeBoia B chepe XUMUU U XMMUYECKON TEXHOJIOTHH.

Pa3znen 4. OcodennocTu pedepaTuBHOIO nNepeBoaa

4.1. Anroput™ mpeanepeBo14eckoil paboThl C HAYYHO-TEXHUYECKHM TEKCTOM IO XUMHUKO-
TEXHOJOTMYECKON TeMaTHKeE.

4.2. Anroput™M cocTaBlieHHs pedepara IO XHUMHKO-TEXHOJOTMYECKOW TeMaTUKe
(aHHOTAIIMH)

4.3. Anroput™M paboThl MO pedepaTHBHOMY IEPEBOAY IO XHUMHKO-TEXHOJIOTHMUYECKOU
TEeMaTHKE.

OO11ee KOJIMYECTBO pa3/iesios - 4.

4 O0beM yueOHOH THCHUIIINHBI

o B 3auerHBIX B akazem.
Buapr yaeOHO# paboThI
€IMHUIIAX gacax
OO011as TPYA0€eMKOCTb TMCHUILIHHBI N0 Y4€OHOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64,4
[Tpaktrueckue 3anstus (113) 1,78 64
CamocrositeasHas padora (CP): 2,22 79,6
3a4er ¢
Bua koHTpOJIA: 3aueT / IK3aMeH .
OLIEHKOii
B ToM umciie mo cemecTpam
3 cemecTp
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
KontaktHasi pa6ora (KP): 0,89 32,2
Jlexuuu (JIek) - -
CamocrositesibHas padora (CP): 1,11 39,8
3ayer ¢
Bua konTpoJsi: 3a4er / 3k3aMeH .
OIIeHKOM
4 cemecTp
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
KontaktHasi pa6ora (KP): 0,89 32,2
[Tpaktuueckue 3anastus (I13) 0,89 32
CamocrosiTebHas padora (CP): 1,11 39,8
3ayer ¢
Bua konTpoJsi: 3auer / 3k3aMeH .
OlIeHKOH
Buzet yueGHOH paBoTs: B 3agerHsix | B acTpoHOM.
€IMHUIIAX yacax
OO0mas TpyA0eMKOCTh JMCIHUIIJIUHBI 10 Y4eOHOMY IJIAHY 4,0 108
KoutaktHasi pa6ora (KP): 1,78 48,3
[Tpaktuueckue 3austus (113) 1,78 48
CamocrositesibHas padora (CP): 2,22 59,8
B Tom unciie mo cemMecTpam
3 cemecTp
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 2,0 54
AyIUTOpHBIE 3aHATHS: 0,89 24,15
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositesasHas padora (CP): 1,11 29,85
3a4er ¢

Bua koHTpOJIA: 3aueT / IK3aMeH

OLICHKOH




4 cemecTp
OO0mas Tpy10eMKOCTh JIMCIUIIJIUHBI 10 Y4eOHOMY IJIAHY 2,0 54
AyIUTOpHBIE 3aHATHS: 0,89 24,15
[Tpaktrueckue 3anstus (113) 0,89 24
CamocrositeasHas padora (CP): 1,11 29,85
3a4er ¢
Bua koHTpOJIA: 3aueT / IK3aMeH .
OLIEHKOii

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«I'pazkaanHcKasi 3a1IMTA B Ype3BbIYaiiHBIX cuTyanusax» (PT/.B.02)

1 Heap AMCUMIVIMHBI --TIOATOTOBUTH CTYIEHTa K OCMBICICHHBIM NPAKTUYECKUM
NEUCTBUSAM MO OOECIEYeHHI0 CBOEH O0€30MacHOCTH M 3aIIUTHl B YCIOBUSX BO3HMKHOBEHHS
Ype3BhIYAITHON CUTYallUH IPUPOJIHOTO, TEXHOTEHHOT'O U BOGHHOT'O XapaKkTepa.

2 B pe3yabTare OCBOeHHSI JUCHMIUVIMHBI O0y4YalouUIWiics 1O mNporpamme
0akaJlaBpuaTa J0JIKeH:

Obaadams CIENYIOMUMA KOMIETCHIIHSIMHU:

- CIOCOOHOCTBIO HCIIOJIb30BaTh IMPHEMbI MEPBOM MOMOIIM, METOABI 3aIIUTHl B
YCIOBHSX upe3BbIYaiiHbIX cutyanuii (OK-9);

- CIIOCOOHOCTBIO CIIEUTh 3a BBIMOJIHEHWEM TMPaBUI TEXHUKH O€30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTapuM, IMOKapHOH O€30macHOCTH W HOPM OXpaHbl TpyJa Ha
npeanpustusx (ITK-6).

3nams:

- XapaKTepUCTUKU MPHUPOJHBIX O€JCTBUH, TEXHOTEHHBIX aBapuil U Karactpod Ha
paaMaIMOHHO, XUMHYECKH 1 OMOJIOTUYECKHU OMACHBIX 00BEKTax, mopaxkarime GakTopbl APYyTUX
OITaCHOCTE;

- OCHOBBI BO3JICHCTBHS OMACHBIX (PaKTOPOB UPE3BBIYAWHBIX CUTyallUil Ha YEIOBEKa U
IPUPOJIHYIO CPey, AOMYyCTUMBIE MpeAeNbHbIE KPUTEPUH HETaTUBHOTO BO3CHCTBHUS;

- Mepbl 0e30MacHOro MOBEJACHUSA NpU NpeObIBAHMM B paiioHax (30HaX) IOXKapoB,
PaAMOAKTUBHOTO, XUMHUYECKOI'0 U OMOJIOTHYECKOro 3arps3HEHHUS;

- CIocoObl M CPENCTBa 3alUTHl YEJIOBEKa OT BO3ACUCTBHUS MOpaXkaromux (pakTopoB
Ype3BhIYAITHBIX CUTYAIUil MPUPOJHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

Ymemy:

- WCIOJIb30BaTh CpPEJICTBA 3aIUTHl OPraHOB JBIXaHUS U KOXH, MEAULUHCKHE IS
CaMO3alUThl U OKa3aHUs IOMOIIH IPYTUM JIOJISIM;

- IPUMEHSTH TMEPBUYHBIE CPEACTBA MOKAPOTYIICHUS AJS JIOKAIU3AlMU U TYIICHUS
1oKapa, BOZHUKIIETO B ay TUTOPHHU (JTaDOpaToOpum);

- OKa3bIBaTh ce0e U APYTrUM MOCTPaIaBIINM METUIIMHCKYIO IIOMOIIb C UCIIOJIb30BaHUEM
TaOENbHBIX U TOJPYYHBIX METUIIUHCKUAX CPEICTB.

Braoemy:

- mpuéMaMH TMPOBEICHUS YaCTUYHOW CaHUTApHON 0OpabOTKHM INpH BhIXOJE M3 pailoHa
(30HBI) PAIMOAKTUBHOTO, XUMHYECKOTO ¥ OMOJIOTHYECKOTO 3arpsi3HEHUS (3apaskeHMs ),

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BBIYAWHBIX CUTYAIUSX.

3 Kpatkoe cogep:kanue TUCHUTIIUHBI

1. OnacHoctu mnpupojgHOro xapakrtepa. CTuxuiiHble O€ICTBHSA, SBJICHUS MPHUPOJBI
pa3pyLIUTEIBHON CHIIBI - 3€MIIETPSICEHMsI, HAaBOAHEHMsI, CEJeBbIe MOTOKH, OMOJI3HU, CHEKHbBIE
3aHOCHI, U3BEPIKEHUE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparausl, OypH, Mo>kapsl.

2. OmacHOCTHM TEXHOTEHHOI'O XapakTepa. ABapuM W KaTacTpo(bl Ha paJUalMOHHO
OIIAaCHOM OOBEKTE, XHUMHUYECKH OIaCHOM OOBEKTe, OMOJIOrMYCCKM OIIACHOM OOBEKTE, Ha
TpaHcmopTe  (OKEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
THJIPOCOOPYKEHUSX; HA KOMMYHAJIBHBIX CHCTEMax >KU3HE00eceueHHs.

3. OnacHOCTH BOEHHOTO Xxapaktepa. l[IpumeHeHHEe OpyX HuS MacCOBOTO MMOPAXKEHUS
(A1epHOT0, XUMHUYECKOTO, OMOJIOTMYECKOT0), OOBIYHBIX CPEJCTB C 3a)KUTaTeIbHBIM HAIIOJHEHUEM,



HOBBIX BHJIOB OPYKHsl. 30HBI 3apaK€HUS OT CPEICTB NOPAKEHNS U UX BO3/ICHCTBUE HA HACEIICHUE
U OKPY’KAIONIYIO MPUPOIHYIO CPELY.

4. Tloxapnas Oe3omacHocTh. Knmaccudukamus moxkapoB. Jlokanuzanus W TYIICHHE
noxapoB. Ilepsuunble cpezactBa noxaporymenus (oruerymmrenn OIl -8, OY-2, OBII-5) u
IpaBuja TMOJb30BaHUS MMU. lIpUYMHBI BO3HHMKHOBEHUS IO0XXKAPOB B KWIBIX 3JaHUSAX M HaA
MIPOU3BOICTBE.

5. KoMIutekc MeponpusTUil rpa)KJaHCKOM 3alIUThl HACEIICHUSI.

OnoBemienne U WHPOPMUPOBAHUE HaceleHUss 00 omacHOCcTH. [IpuHSATHE HaceneHHeM
curHanioB omoBemenus («Baumanue Bcem!», «Bo3gymmnas TtpeBoray, «Pammanmonnas
OIMACHOCTHY», «XUMHUYecKas TpeBora», «OTOO0i OmacHOCTH») M TOPSAIOK ACUCTBHUS TIO HUM.
DBaKyalys HaceJeHUs U3 30HbI onacHOCTU. CrocoObl IBaKyaliH.

CpencrtBa MHAMBUAYAIbHOM 3a1uThl opranoB Asixanus (I'T1-7, I'TI-7B, I'TI-9, P-2, V-2K,
PITA-1, PIII-67M, PVY-60M, «®enukc», I'/A3K, AL, AII-3, 113VY-K, UIT-4M, UII-5, UII-6,
KUII-8), koxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauIIMHCKIE CPEICTBA 3AIUTHI .

CpencrBa KOJUIGKTUBHOM 3alluThl HaceneHusa. Ha3zHaueHuwe,  3allUTHBIE CBOWCTBA
yoexunt. [IporuBopamuanmonnasie ykpbiTus ([IPY, moa3eMHble memexoaHble MEPEeXOibl,
3arny0JiIeHHbIE CTaHLIUU METPOIOJIUTEHA), MPOCTEUIITNE YKPBITHS (TPaHIIIEH, OKOIIbI, TEPEKPHITHIE
mienu). [IpaBuna 3ansTust yoexumia.

6. PeanuMmannonHsie Meponpusatus. OkazaHue MEPBOM MEIMIIMHCKON IMOMOIIM MNP
OKOTaxX, paHEHUsX, MepeoMax, 3apaKeHHsIX; OCBOOOXKIEHHUs W3 TOJ 3aBajoB. [IpoBeneHue
YaCTUYHOM CaHUTapHON O0OpabOTKM KOXKHBIX IIOKPOBOB 4YEJIOBEKa MpPH BBIXOJE H3 30H
PaAMOAKTUBHOTO, XUMUYECKOTO M OMOJIOTHYECKOro 3apaKeHus (3arps3HEHMs ), U3 30H MMOKAPOB.
MeaunnHcKkast COpTUPOBKA MOPAXKEHHBIX B MECTaX KaTtacTpod.

7. JIukBumauMs MOCIEACTBUN Ype3BbIYAWHON CUTyauuu. PanguanvoHHas M XUMHUYECKas
pa3BeaKa odyara TMOpaxeHus (3apakeHus). ABapHilHO-CIacaTelbHbIE pPabOThl. DKCTpEHHAs
IBaKyaIrs u3 ayauropuu (Jaboparopuu) B YCIOBUAX MOXKapa, paAHAIIMOHHOTO, XUMUYECKOTO,
OMOJOTUYECKOTO 3arpsi3HEHUsI TEPPUTOPUHU C HCIIOJIB30BAHUEM IMPOCTEHIINX CPENICTB 3alUThI
(«denukey, I'/13K, npotusoraza I'T1-7 ¢ JII1I-3).

4 O0beM y4eOHOH TUCHHIINHBI

o B 3aueTHBIX B akanem.
Buapr yaeGHO# paboThI
eIMHULIAX yacax

OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 10 36
IJIAHY ’
Konrakthas pa6ora (KP): 0,44 16,2
Jlexmum (JIek) 0,44 16
Camocrositesabnas pa6ora (CP) 0,56 19,8

Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4yerT

Buapr yaeGHO# paboThI

B 3aueTHBIX

B actponom.

eAMHUIIAX qacax

OO0uas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 10 27

IJIAHY ’

Kounrakthas pa6ora (KP): 0,44 12,15

Jlexmum (JIek) 0,44 12

CamocrositesbHas pa6ora (CP) 0,56 15,85
Bua KoHTpOJISA: 3a4eT / IK3aMeH 3a4yerT




AHHOTANUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«BBenenue B matemaruky» (®T/.B.03)

1 leabio AMCUMILTHHBI SABJISIETCS HOPMUPOBaHKE y OakajaBpa 0a30BbIX MATEMATHUYECKUX
3HAHWA, HEOOXOUMBIX JJIsl JAbHEHIIIET0 M3yUeHUs Pa3/IeNioB BBICIICH MaTeMaTHKU. A Takxke,
JUTSL U3y4YEeHUS psAa OOIIeHayYHbIX JUCIUIUIMH U TUCHUIUIMH MPO(ecCHOHATBHOTO HUKIIA.

2 B pe3yabTare O0CBOEGHHSI JUCHUILIMHBI O0y4YawIIUiic 1O MporpamMme
0akaJlaBpuaTa J0JIKeH:

Obraoams  crnepyomuMu  o0menpohecCHoOHaNbHBIME U MPOQPECCHOHATHHBIMU
KOMIIETEHIIUSIMHU:

- CIIOCOOHOCTBIO ~ HCIOJIb30BAaTh  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHbIX
JUCIUILINH B TpoeccnoHalbHOM NesTeIbHOCTH, MPUMEHSATH METOAbl MATEMAaTHUYECKOI0 aHaIn3a
U MOJICTTMPOBAHUS, TEOPETHUECKOTO U dKCIIepUMeHTalIbHOTO uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO TIJIAHUPOBATh AKCIEPHUMEHTATbHBIC HCCICIOBAHUS, TOTYy4aTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJyUYeHHBIC pe3yabTarhl (ITK-15).

3Hamu:

- OCHOBHBIE METObl HUCCIIEOBAHUS 3JIEMEHTAPHBIX (PYHKIIHI, NX CBONCTBA U TpauKu,
TOXKJIECTBEHHBIC MPEOOpa3OBaHUs aNreOpandecKux ¥ TPUTOHOMETPHUYECKHX BBIPAKCHHUI,
CIOCOOBI pelleHUs] YpPaBHEHUIM U HEPaBEHCTB, 3JIEMEHTHI TEOPUU YKCE, BKIIOYasi KOMIUIEKCHBIE
4yucia, U TEOPUU MHOMKECTB, OCHOBBI AHAJIMTHUYECKOM TI€OMETPHUM, BEKTOPHONM W JIMHEHHOU
anreopsol.

Ymemns:

- mpuoOperaTh HOBbIE MaTeMaTMYeCKHWE 3HAHUS, HCIOJb3YSd COBpPEMEHHbBIE
oOpa3oBaTenbHble M WH(GOPMAIMOHHBIE TEXHOJOTHH, COCTaBISATh MaTeMAaTHUYECKHE MOMICIH
TUIIOBBIX 3324 U HAXOUTh CIIOCOOBI X PEIICHUI; YMETh MEPEBOIUTh HA MAaTEMaTHUECKUN S3bIK
npocTeiiimre MpoOJeMbl, MOCTaBICHHBIE B TEPMUHAX APYTUX MPEAMETHBIX oOyacteidl, u
HCIIOJIb30BaTh IPEBOCXOICTBA 3TOH 1nepedOpMyIUPOBKHU AJIS UX PEIICHUS.

Braoems:

- MaTeMaTH4YecKON JIOTUKOW, pa3BUTHIMU Y4YEOHBIMH HAaBBIKAMH W TOTOBHOCTBIO K
MPOJOHKCHUIO 00pa3oBaHMs, YMEHHEM YUTaTh M aHAIM3UPOBATH YUYEOHYI0 MATEeMAaTHUYECKYIO
JUTEpaTypy, IEPBUUHBIMU HaBBIKAMH M METOAMHU PEIICHUS MaTeMaTHUECKHUX 3a]1a4 TUCIUTUIINH
po(heCcCHOHABFHOTO IUKJIA U TUCHIUTUINH MPO(IIEHON HATPaBICHHOCTH.

3 KpaTkoe cogepskaHue JUCHUILINHBI:

BBenenue.

[Ipeamet n MmeToap1 MaTeMaTuku. ONMCaHUEe OCHOBHBIX Pa3/ieioB Kypca. TpeboBaHus Mpu
M3Y4YEHUH Kypca.

Pa3zgen 1

DJIeMEeHTbI TEOPMH 4YHCeJl M TEOPUM MHOKeCcTB. /[eiCTBMA HaJ MHOIOYICHAMH.
OcHOBHbIE THNBI YPAaBHEHUIl M HEPaBEHCTB, MeTOAbl UX pemeHusa. Yucna (uensie,
OTpULIATENIbHbIE, BEIIECTBEHHbIC). AOCONIOTHAas  BeIMYMHA  JIEHCTBUTENIIBHOTO  YHCIA.
Kommiekcubie uncna. Onepauuu Haj HUMUA. MHOXeCTBa U Olepalyu HaJl HUMHU. DJIE€MEHThI
MHO>K€CTBa, MoAMHOkecTBa. UncnoBeie MHOXkecTBa. Dopmynsl Myaspa u Ditnepa. M3Bieuenne
KOpHS N-OM CTENEHW U3 KOMIUIEKCHOTO 4ucia. PerieHue ypaBHEHMM KBaJpaTHBIX W BBICIIHUX
nopsiikoB. PanimonansHas 1poos. OcHOBHAs Teopema anreOpel. TpuroHoMeTpuueckue ypaBHEHUS
U HepaBeHCTBa. Jlorapudmudeckue ypaBHEHUs U HepaBeHCTBA. [lokazarenpHble YypaBHEHHS U
HepaBeHCTBA. PenieHreypaBHeHH U1 HEPaBEeHCTBCMEIIAHHOTOTHIIA.

Pa3znea 2

@®yuxkuuu U ux cBoicTrBa. IIpocreiimue 3emenTtapubie ¢ynkuun.Hexkoropbie
BOIPOCHI IVIAHUMETPHUH U CTePEOMETPHU. AHATUTHYECKAS] TeOMeTPHSl.

[Monsitus dynkuun.Mcenenoanue ¢ynkuun. Criocods! 3amanust ¢yHkuuid. OOpaTHbIe
¢byakun. CBoHCTBa 3lIeMEHTapHBIX (YHKOWA.  (THHEWHBIE, KBagpaTU4YHBIC, CTCTICHHBIC,
noKa3areibHble, JorapupMuIeckue, TPUTOHOMETpUUECKHe U Apyrue) Meron KOOpAMHAT Ha
mI0ockocTH. JlekapToBa MpsMOYrojbHAas CUCTEMa KOOPJWHAT, MOJSpHas CUCTEMa KOOPAMHAT.



Paccrosinne mexny n1ByMsa Toukamu. JlelieHne oTpe3Ka momnoiam. YToid MeXAy ABYMs MPSMBIMU
Ha MJIOCKOCTH. Y CJIOBUSI NapAJJICIIbHOCTU U MEPIICHIUKYIAPHOCTH MPSIMBIX. Y paBHEHUS MPSIMON
JMHUH Ha IJIOCKOCTH: o011ee, C YIIIOBBIM KO3 PHUIIMEeHTOM, MPOXOAsiel yepe3 JaHHYIO0 TOUKY B
3alaHHOM HaIIpaBJIIEHUH, NPOXOJAIIEH depe3 JBE JAaHHbIE TOUYKU. PaccTosHuE OT TOUYKH 10
npsimoii. KpuBeie BTOporo mopsiaka. KaHonwdeckue ypaBHEHHS W TpadUKH OKPYKHOCTH,
3IUIMIICA, TUTIEPOOIIBI, TapadoIbl.

Paznen 3. BekTopHasiajareopa.

BexTtopel. Mopayne Bekropa. OpThl, Hampasisoolue KOCHHYchl. Onepauuu Haj
BekTOpaMu. CKalsipHOE TPOU3BENECHHE JIBYX BEKTOpPOB. BEKTOpHOE NpOoW3BEAEHUE MABYX
BEKTOpOB. (CMEIIaHHOE NIPOM3BENEHUE TpeX BEKTOpoB. DU3MUECKOE M TEeOMETPUUECKOE
MIPUJIOKEHUE BEKTOPHBIX TPOU3BEICHUMN.

Pasnen 4. Jluneiinasanreopa.

Martpuiiel. Onepanuy Hajl MAaTPUIIAMH. DJIEMEHTapHbIE Pe0O0pa30BaHUs CTPOK MATPHUIIBI.
[IpuBenenue MaTpuipl K cTyneH4aToMy Buay U Buay ['aycca. Panr marpuusl. OnpenenuTenb
MaTpHIlbl U ero cBoicTBa. OOpaTHas Mmarpuia. PemieHue cucreM JTUHEWHBIX alreOpandecKux
ypaBHeHHMI (¢ TIOMOIIbI0 OOpaTHOM MaTpuiel, MerogoMm laycca, Mmerogom Kpamepa).
[IpencraBienue o TMHEHHBIX BEKTOPHBIX MTpocTpaHcTBax. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE

3HAUYCHUS MaTPHUIIBL.
4 O0beM yueOHOH THCHMIIINHBI

. B 3auernbIx B akanem.
Bunast yueOHOI paboThI
eAMHUIIAX Jacax

OO0uas TPy10€eMKOCTh M CHUILTHHBI 110 Y4e0HOMY 20 79
TJIAHY ’
KonrtakTtHas patdora (KP): 0,89 32,2
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3ausrus (I113) 0.44 16
CamocrositesibHas padora (CP) 1,11 39.8

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer

Bunast yueOHOI paboThI

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
OO0mas TPy10€eMKOCTb M CHUILTHHBI 110 Y4e0HOMY 20 54
TJIAHY ’
KonrtakTtHas patdora (KP): 0,89 24,15
Jlexmum (JIek) 0,44 12
[Tpaktrueckue 3ansatus (113) 0.44 12
CamocrositeabHas padora (CP) 1,11 41,85
Bua KoHTpOJISA: 3a4eT / IK3aMeH 3a4yerT

. JOKYMEHT MOJIMUCAH
® HEKBAJIUOUILIUPOBAHHOM
SJEKTPOHHOM MO CHIO

@ Bnanenern: ®unatos Cepreit Huxonaesuu

H.o. npopekropa:Ciryx6a npopekTopa 1o yIeOHoH
pabore
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