4.4. AHHOTaUM padoYnX NPOrpaMM IMCUMILIUH
4.4.1. JucunnjvHbl 00si3aTe/IbHOM YacTH (0a30Basi 4acThb)

AHHOTaNuA padoyeil NporpaMMbl M CHUILTAHBI
«HocTpannblii a36ik» (b1.6.1)

1. Heap AUCHUIIMHBI — TMPUOOpETeHHE OOYYaIOIMUMUCS OOIIeH, KOMMYHHUKATHBHOU W
npoeCCUOHATPHON KOMIIETEHIIMN, YPOBEHb KOTOPBIX Ha OTACIBHBIX ATANaX SI3BIKOBOM
MOJTOTOBKMA TO3BOJISIET HKCIOJIb30BaTh WHOCTPAHHBIA S3BIK TMPAKTUYCCKU Kak B
npodecCHOHATBHOMN (TIPOU3BOJCTBEHHOW W Hay4YyHOW) JACATENBHOCTH, TaK W JUIS LeIen
camMo00pazoBaHusl.

2. B pe3yabrare u3y4YeHHs JIUCHUIJIMHBI O0y4amIHMiicd 1O mporpamMmme
O0akajiaBpHUaTa J0JI:KeH:

Obnadams cnenyronumu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMH:

- crmocoOHOCTh K KOMMYHHUKAIIMK B YCTHOW M MUCbMEHHOM (POpMax Ha PYCCKOM H
MHOCTPAHHOM S3BIKaX ISl PELICHUS 3a/1a4 MeXINYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aumoeicteus (OK-5).
3namo:

— OCHOBHBIE  CIOCOOBI ~ COYETAEMOCTH  JIGKCMYECKMX  €IMHUI] M  OCHOBHBIC
CJIOBOOOPA30BATEIHLHBIC MOJICIIH;

— PpYyCCKHE DKBUBAJICHTHI OCHOBHBIX CJIOB M BBIPQKCHUH PEYH B MPOIIECCE MEIITMIYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOICHCTBUS;

— OCHOBHBIC IPUEMBI U METOJIbI peheprpOBaHUs U AHHOTUPOBAHHUSI JIUTEPATYPHI;

— TMacCHBHYI0O M AaKTHBHYIO JICKCHKY, B TOM 4YHCII¢ OOIICHAYYHYI0 M CHCHHATbHYIO
TEPMHUHOJIOTHIO, HEOOXOIUMYIO ISl padOThI HaJl TUIIOBBIMU TEKCTAMHU;

— mpueMbl pabOThl C OPUTHHAIBHOM JTUTEPATYpOil HA HHOCTPAHHOM SI3BIKE.
Ymems:

— paboTaTh C OPUTMHATIBLHOM JIUTEPATypOll Ha MHOCTPAHHOM SI3BIKE;

— paboTath CO CIOBAPEM;

— BECTH NEPENUCKy Ha U3y4aeMOM S3bIKE C LIEJIbI0 MEKIMYHOCTHOTO U MEXKYJIbTYPHOIO
B3aUMO/ICHCTBHUS;

— BECTH  PEYEBYI0  JIEATENLHOCTh  TNPUMEHUTENBHO K  cdepe  OBITOBOW |
npodecCHOHATLHON KOMMYHHUKALINH.
Braoemy:

— UWHOCTpPaHHBIM SI3bIKOM Ha YPOBHE MEXINYHOCTHOTO M MEXKYJIBTYPHOIO OOIIEHUS,
HaBbIKAMU M YMEHHUSIMHM PEUEBOM JEATETbHOCTH NMPUMEHUTENIBHO K cdepe ObITOBONH U
npodeccuoHaNbHOM KOMMYHHMKAIIMN, OCHOBAMH ITyOJIMYHON peun;

— OCHOBaMH pedepupoBaHMs U aHHOTHPOBAHUS JUTEPATYpPhl HA U3y4a€MOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe cofep:xaHue IMCHUIINHBI:

Beenenue. HpCI[MCT " pOJIb UHOCTPAHHOT'O A3bIKA. KpaTKI/IC HCTOPUYICCKHUC CBCIACHUA 00
HN3Yy4aCMOM A3BIKE. 33}13‘11/1 1 MECTO KypcCa B IOATOTOBKE 6aKanaBpa TEXHUKH U TCXHOJIOTUH.

Moayas 1. l.I'paMmmaTrueckue TpyAHOCTH U3y4aeMOro sI3bIKa:
1.1 JInunble, NpUTSKATENBHBIE U IPOYNE MECTOMMEHHS.
CrpskeHue riiarojaa-cBs3KH.

W3meHenue riarosia-cBA3KM B Qopmax Hactosuiero BpeMeHu. OOpa3oBaHHE pPa3IMYHBIX
BUJOBPEMEHHBIX (OPM C MOMOIIBI0 Tiaroia-cBsa3ku. OOpa3oBanue u ymnorpebieHue Gopm



IMacCUBHOIO 3ajiora. I3aMeHeHue riarojia-cBsI3KH B PAa3JINIHBIX (bopMax npomeauiero u 6y;[y1uer0
BPCMCHH. I'marom-cBs3ka B OTPpULATCIIBHBIX IIPEIIIOXKCHUAX.

1.2 Tlopsanok cioB B npeiokeHuu. [IpsMoii mopsioK CJIOB YTBEPAUTEIBHOTO MPEIOKEHUS B

pa3IMYHBIX BUAOBPEeMEHHBIX (opmax. HM3MeHeHHE TOpsaKa CIOB B BOIPOCHUTEIBHBIX
nperoxeHusx. [lopsaok ciI0B U MOCTpOEHUE OTPULIATENIbHBIX MpeIokKeHU. DMparuueckue
KOHCTPYKIIUH.

Mogayas 2. |l.UTenne TeMaTUYECKUX TEKCTOB:
2.1. BBexgenue B cnenMalIbHOCTE
2.2 1.1. MenpaeneeB
2.3. PXTY um. .. MenaeneeBa

[TonsiTe 0 BUIax YTEHUs HA MpUMepax TeKCToB o Xumuu, /[.U. Menoeneese, PXTY um, /1.
Menoeneesa.

AXTHBH3aLUS ICKCUKH TIPOYUTAHHBIX TEKCTOB.
Mopayas 3. 1. ITpakTika ycTHOM pedn 1o TeMam:
3.1. «I'oBopuM 0 cebe»,
3.2. «Bropoze»,
3.3. «PailoH, 1€ 5 KUBYY.
MoHonornueckas pedsb 1o TeMe «o cedey.
Moayas 4. |.I'paMmmaTiHuecKie TPy JHOCTH H3y4aeMOro S3bIKa:

4.1. Uapunutus. ®opmbl nHGuHuTHBA. [IponomkeHHbl 1 nepdexTHbIH HHGUHUTHB. DyHKINUN
UHOUHUTHBA B npeiokeHnu. OOpa3oBanue U ynorpediaeHne WHOUHUTUBHBIX 00OPOTOB THIIA
«CJIOXKHOE TMOJUIeXkAIee» U «CI0XKHOE IONOJHEHHEe». BapuaHThl mepeBoja MH(PUHUTHBHBIX
000pOTOB Ha PYCCKUM SA3BIK.

4.2. BunoBpemenHble (popmbl riarosnoB. OOpa3oBaHue MPOCTHIX, MPOIOHKEHHBIX, ep(PEKTHBIX
1 nepPeKTHO-NIPOJOHKEHHBIX BpeMeH. BorpocuTenbHble MpeyioKeHHsI B pa3IMYHbIX BpeMeHax.
OO6pa3oBaHue OTpULIATENBHBIX (POPM TJ1arosia B pa3aMyHbIX BpEMEHaX.

Moayas 5. |l. H3yuatomee uTeHME Hay4HO-NOMYJISPHBIX TEKCTOB IO BBIOpaHHON
CHELUATBHOCTH.

IIpumepHas TeMaTHKa TEKCTOB:
5.1. «XumHueckas TEXHOJIOTHS U Hay4YHbIE METOBD»
5.2. «XUMHUYECKOE PEAIPUATHEY.
Moayas 6. 1. IIpakTuka ycTHO# pedn no Teme
6.1. «Cmyoenueckas sHcuznv.
6.2. «XnuMHs1, U3MEPEHUS B XUMUYECKON TEXHOJIOTUI)
Mogayas 7. |. 'paMmMaTudeckue TpyTHOCTH W3y4aeMOTO SI3bIKa:

7.1. Ilpuuactus. Ilpuuactus Hacrosimiero u mnpoumenmero BpemeHu. IlepdextHbie ¢dopmbl
npuvacTtus. MecTto npuyacTuil B NpeuIoKeHnn. PaznuyHble BapuaHThl IEPEBOIA IPUYACTHN Ha
pycckuii si3bIK. [IppyacTHbIE 000POTHI M IPHEMBI UX MEPEBO/A HA PYCCKUM SI3BIK.



7.2. CocnaratenbHoe HakjIOHEHHE. DOpMBI coClIaraTeIbHOTO HAKJIOHEHHS B U3y4aeMOM SI3BIKE.
MopnanbHble I71arojibl 1 UX HMCIOJNB30BAHUE B NMPEMIOKECHHUAX B COCIIAraTeJIbHOM HAKJIOHCHHUU.
Tumel ycnoBHBIX IpeuloKeHUN. BapuaHThl nepeBoja MpEIOKEHUH B COCIArarelbHOM

HAaKJIOHCHWH U YCIIOBHBIX HpeHHOX(eHHﬁ.

Mogayas 8. |l.13y4aromiee uTeHre TEKCTOB 1O TEMAaTHKE:

8.1. «Xumuueckas 1adbopaTopus».

8.2. «M3MepeHus B CrienualIbHON J1a00paTopum.
Mopnyas 9. lll.IIpakTuka ycTHOM peun 1o TeMam:

9.1. «Ctpana n3y4aemoro si3bIKa»,

9.2. «IIpoBeneHue 1e10BOM BCTPEUN»,

9.3. «3akio4eHue KOHTPAKTA.

4. O0beM y4eOHOI TUCHUTIHHBI:

Bun yuebHoit paboTbl B B Pacnipenenenue yacos
3a4eT | aKaJeM. 0 CeMecTpaM
HBIX
equnu | 4dacax | Cemectp | Cemectp | Cemectp | Cemectp
nax 1 2 3
A Ak.4acel 4
Ak TacE K.4achl .
(3ET) (3ET) (3ET) Ak.4acel
(BET)
Oo6mas Tpyaoemkocts | 10,0 360 72 (2) 108 (3) 72 (2) 108 (3)
AUCHUILIUHBL 1O Yy4eOHOMY
JIaHy
AyIMTOpHBIE 3aHATHS: 1,22 44 11 11 11 11
(0.305) (0.305) (0.305) (0.305)
Jlexiuu (JIek) - - - - -
[Tpaktueckue 3anstus (I13) 1,22 44 11 11 11 11
(0.31) (0.31) (0.31) (0.31)
CaMocrosiTe1bHasi padoTa 8,2 295 75 75 72 73
CP):
(P ey | @y | @ | ©
Bun koHTpoas: | 0,58 21 3auer 3auer 3ayer | Dk3ameHn
3a4eT/3K3aMeH 4 4 4 9
(0,11) (0,11) (0,11) (0,25)

AHHOTanus padoueil nporpamMmsl AucuuIIMHbI «Puinocopusn» (b1.b.2)




1. Heap aumcoumiamubl «dunocopus» — cPopMupoBaTh y CTYICHTOB KOMIUIEKCHOE
NPECTaBICHUE O POJIM U MecTe PHIOCOPUHN B CHCTEME TYMaHHTAPHBIX, COI[MAbHBIX H
€CTECTBCHHBIX HAyK, II03HAKOMUTh HUX C OCHOBaMU (uiocodckoro 3HaHWS,
HEOOXOMMBIMU JIJIsl PEIICHHSI TEOPETUYESCKHUX M MMPAKTUYESCKHX 3a/1a4.

2. B pe3yiabraTe H3ydeHHs THCIUILIHHBI 00yUYalomuiics Mo nporpaMmme 6axkajiaBpuaTa
JTOJIZKEH
Obaaoams cnenyromumu o0mekyabTypHbiMU (OK) KoMIeTeHIIUSMH:

— CIIOCOOHOCTBIO HCHOJB30BATh OCHOBBI (MIOCO(MCKUX 3HAHUH g (OPMHPOBAHUS
MuUpoBo33pendeckoi mosuimn (OK-1);
3uams:

— OCHOBHOE€ COJICpXaHHE TIaBHBIX (UIOCOPCKUX IIKON M HApPaBICHUH, MPEICTaBUTEICH
ATUX IIKOJ, CBSI3b U Pa3nuuue UX (PUIOCOPCKUX HICH, CBS3b MCTOPUKO-(UIOCOPCKUX
KOHIIETIINI ¢ COBPEMEHHBIMH MTPOOIEMaMU WHINBUAYAITBHON U O0IIECTBEHHOW KU3HHU.
Ymems:

— TIIOHMMAaTh M aHAJU3UPOBATh MHPOBO33PEHUECKHE, COIUMAIbHBIE M WHIUBUYyAIbHBIC
npo0JieMbl COBPEMEHHOHM >KM3HU; TPAMOTHO BECTHU JHUCKYCCHIO, apryMEHTHUPOBAaHHO
OTCTaMBaTh CBOIO MMO3HIMIO MO 3HAYUMBIM (HUIOCOPCKUM TpolIeMaM COBPEMEHHOU
JKU3HU, OMHUpasch Ha HapaOOTaHHBIA B UCTOpuHM (uimocopuu Marepuan; MPUMEHSThH
noJTydeHHbIC (PUI0COPCKHUE 3HAHUS K PEIICHUIO MPO(HECCHOHATBHBIX 3a]1aY;

Braoemo:

— TIpeAcTaBIEHUsIMH O punocoduu Kak HayKe M CUCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTAPHOTO 3HAHWS; OCHOBaMH (PHIOCO(PCKOTO MBIIUICHHUS;, KaTerOpUaIbHBIM
anmapaToM H3y4aeMoW JUCLUIUIMHBI, (UIOCO(MCKUMU METOJaMM aHajau3a pa3InYHbIX
po0iieM, HaBbIKaMU (PUIIOCO(PCKON KYJIBTYphI ISl BBIPAOOTKH CUCTEMHOIO, LIEJIOCTHOTO
B3IJIA]1a HA ACHCTBUTENBHOCTh U MECTO XUMHM M XUMHUYECKOM TEXHOJIOIHHU B IIEIOCTHOU
KapTHUHE MUpAa.

3. Kparkoe cogepxaHne JUCHHMIIJIMHBI:

Brenenue. dunocodusi, ee MporucxoxkIeHUe U POJIb B 00IIECTBE.

Monayas 1. OcHoBHBbIe (uiI0copcKHe HIKOJIbI.

AnTtnuHas  ¢unocopus (nocokpatuku, co¢uctsl, Cokpat, [lemokput, Ilnarosn,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBbI CpEIHEBEKOBOM
¢mrocopun u snoxu Bozpoxnenus. dunocodpus Hosoro spemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas knaccuueckas ¢uiocodus. Pycckas ¢punocopus XIX —
XX BB. OcHOBBI MapKcUCTCKON punocopuu. OCHOBHbIE HANIpaBJIEHUs] COBPEMEHHOM Pritocopu.

Mopnyas 2. ®uitocopckne KOHUENIUN ObITHSA ¥ O3HAHMSA.

[Ipo6nema ObiTus B ucrtopun ¢unocodpuu. I[loHATHUS MaTepUAIBHOTO U UAECATBHOTO.
OcHoBHBIE (unocockue HampaBiIeHUs: MaTepuaau3M U uaeanusM. [IpuHIMD TI06aTbHOTO
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4YHOH KapTUHE MUpa.

Konnenmuu mpocTpaHcTBa M BpeMeHHU B UCTOpUH (Prutocodu U HAyKH.

[Tpoucxoxaenue co3nanus. Poib Tpyna B MpoOMCXOXKAECHUU cOo3HaHus. MneanucTuueckue
U MarepualiCTHYecKue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHE.

KOHI_ICH]_[I/II/I THOCCOJIOTMKM B UCTOpUHU (I)I/IJIOCO(I)I/II/IZ CCHCYAJIM3M, palluOHAIN3M,
CKCNITUIM3M, arHOCTULM3M, KOHICIIIHA BPOKIACHHBIX Hlleﬁ, aIIpruoOpHr3M. JII/IaJ'IeKTI/IKa IIO3HAHU:
YYBCTBCHHOC U pallMOHAJIBHOC. OcHOBHBIC TCOPHUU HUCTUHBI.



Mopnyas 3. IIpobJiembl yesnoBeka B pustocodun.

Yenosek kak npeamer ¢unocodcekoro ananuza B uctopun puiocoduu. Iponcxoxaenne
YeJoBeKa: MPHUPOJHBIE W COLHUAIbHBIC YCIOBUS aHTPOIOCOLMOreHe3a. buonormyeckoe u
COIMaJIbHOC B YCJIOBCKE. I/IHI[I/IBI/II[, HHIUBUAYAJIbHOCTD, IUYHOCTD.

CMBICIT )KM3HU W TIpeIHA3HAuYeHUE 4enoBeka. JKu3Hb, cMepTh, Oeccmeprue. JBrkeHue
HEHACW/IMsA, €ero pojb B coBpeMeHHOM xu3Hu. llenmm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTb JINYHOCTH. HpaBCTBEHHBIE, pEIUTHO3HBIE, ICTETUYECKUE IEHHOCTH.

Monayab 4. @usiocopusi HCTOPUM U 001IECTBA

YenoBek B cucTeMe COLMANbHBIX CBs3el. JINUHOCTB U Macchl, CBOOOA U HEOOXOJUMOCTb.
Qunocodpust ucropuu: (opManMoHHAsT W IUBWIM3ALMOHHAS KOHICTIUN HCTOPUYECKOTO
pasBuTus. IIporpeccucTckue M LMKIMYECKHME MOJEIH pa3BUTUA. [700anbHBIE MPOOIEMBI
coBpeMeHHOCTH. KoHIenus ycToWdrBOro pa3BUTUS M CLIEHAPUH OYyYIIETO.

OO6mecTBo U ero cTpykrypa. ColnanbHasi, MOJUTHYECKAs U TyXOBHas cheprl oOmIecTsa.
Konuemniuu rocynapcrsa B uctopun pusocodckoit Mpiciu. ['paxnanckoe o0IIeCTBO U IPABOBOE
rOCyJapCTBO.

Moayas 5. dunocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Haquoe U BHCHAYYHOC 3HAHUC. CprKTypa HAay4YHOI'0O 3HaHHs, €ro METOAbl U (bOprI.
HaquHe PEBOJIIOIMN U CMCHA TUIIOB PAllMOHAJIBHOCTH. HayKa B COBPEMCHHOM MHPC. OTHKa
HAayKH U OTBETCTBCHHOCTL YYCHOTO.

Hpo6neMa COOTHOHICHUA HAYKHM MW TCXHUKHU. COI_[I/IaJ'ILHLIe MMOCJICACTBHA HAYYHO-
TEXHUYCCKOT'O ITporpecca. OTHYECKHE U DKOJIOTUUECKHE HNMIICPATHUBLI PaA3BUTHUA HAYKH U TCXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas po0ieMa XMMHUU KaK HayKU U
npousBojcTBa. llenmn w  3amaum xumMudeckod — TexHoioru. Croenuduka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUsA: GyHIAMEHTAIbHOE U MPUKIATHOE, SMIMPUIECKOE U TEOPETUUECKOE.

4. O0beM yueOHOH AMCHHUILIMHBI:

. B 3aueTHBIX B akanem.
Buabl yueOHoli padoTsl
€IMHUIIAX gacax

Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 10 Y4e0HOMY NJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,33 12
Jlexmm (Jlek) 0,22 8
JlabopaTtopubie padoTsl (J1ab) - -
[Tpaktiueckue 3anstus (I13) 0,11 4
CamocrositesbHas padora (CP): 2,42 87

Buja uTOoroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHOTaNUA padovel MPOrpaMMbl TUCHHUILIHHBI
«HUctopus Poccun» (b1.6.3)

1. Heab gucuunmianHbl — GOPMUPOBAHUE Y CTYIE€HTOB KOMITJIEKCHOTO MPEJICTABICHUSI O POJIH
U MECTe WCTOPUU B CHUCTEME TYMAHHTApHBIX M COIMAJIbHBIX HAYK, KYJIbTYpHO-
HUCTOPUYECKOM CBOeOOpa3nu Poccuu, ee MecTe BO BCEMHPHO-HCTOPHYECKOM Tporiecce, 00
OCOOCHHOCTSIX M OCHOBHBIX JTamax €€ MCTOPUYECKOTO Pa3BUTHS; BBEJCHHE CTYICHTOB B
Kpyr' HCTOpUYECKUX MpoOJeM, CBSI3aHHBIX C O0ylacThio Oyaymied mnpodeccruoHanbHON
JESITEIbHOCTH.

2. B pe3yabTare u3ydyeHHs JUCHUILUIMHBI 00yYAIOIIMIACS MO MporpamMMe 6akajaBpuara
JMOJIZKEH:



Obaaoams cnenyromumu o0mekyabTypHbiMU (OK) KoMIeTeHIusAMU

— CHOCOOHOCTh AaHANM3UPOBATH OCHOBHBIE J3Talbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001eCcTBa 151 POpMHUPOBaHUs rpakaanckoi mosuiwn (OK-2).
3uams:

— OCHOBHBIC HAaIIPABJICHUS, TPOOJIEMbI U METOJIbI HCTOPUUIECKON HAYKHU;

— OCHOBHBIC 3TaITbl ¥ KJIIOUEBBIE COOBITHS UcTOpun Poccuu u mupa;

— OCOOCHHOCTHM  Ppa3BUTHSA  POCCHUUCKOTO  TrOCYHapCTBa,  BBIJAIOLIMXCS  JedTeNen
OTEUYECTBEHHOM U BCEOOIICH HCTOPHUH.
Ymems:

— COOTHOCHUTH OOIIHME HWCTOPHYECKHE TIPOIECChl M OTHACIbHBIC (DAKThI, BBISBIATH
CYIIIECTBEHHBIC YEPTHI UCTOPUIECCKUX TPOICCCOB, SBICHUN W COOBITHIA, aHAIM3HPOBATH
COILIMAJILHO-3HAYMUMBIC ITPOOJICMBI;

— (OpMyIUPOBATh U APTYMEHTUPOBAHO OTCTAUBATH COOCTBEHHYIO MO3UIIUIO TI0 PA3TMYHBIM
po0JieMaM UCTOPHH.

Bnaoemw:

— IpEICTaBICHUSIMU 00 HCTOPUU KaK HAyKe, €€ MECTE B CUCTEME T'YMaHUTAPHOIO 3HAHUS;
— IpEeACTaBJICHUSIMH 00 OCHOBHBIX 3Talax B UCTOPUHU YEJIOBEYECTBA U UX XPOHOJIOTUHY;

— KaTeropuajbHO-IOHATHUHHBIM anmnapaToM HU3y4aeMoi TUCLMILIMHEI,
— HaBBIKaMH aHAJIN3a UCTOPUYECKUX HCTOUHUKOB.
3. Kparkoe cogepxanue JUCHHUIJIHHBI:
B conepxanne kypca BKJIIOYAETCS MOHATHE 00 MCTOPUM KaK HayKe, 0 €€ MecTe B CHCTEME
COLMAJIbHO-T'YMaHUTAPHbIX HayK, U3J1araloTcs OCHOBBI METOI0JIOTUU UCTOPUUECKON HAYKH.

PackpriBaeTcs copepkaHue M 00IIasi XapaKTEpUCTHKA OCHOBHBIX ITAllOB OTEYECTBEHHOMN
uctopuu. Hauano poccuiickoil rocynapctBeHHOCTH. KueBckas Pycb. OTHOKyIbTypHBIE U
COLIMAJIBHO-TIOJIMTUYECKHUE MTPOLIECCHI CTAHOBIICHHUSI POCCUMCKOM rocyaapcTBeHHOCTH. [IpunsaTue
XPHUCTUAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OOpazoBanue Poccuiickoro rocynapcra, ero
ucropuueckoe 3HadeHue. Poccns B cepequne XVI — XVII BB.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MoJepHU3alMU U MIpOcBelieHus. Pedopmbl
[Terpa I xak mepBas NONBITKa MOJEPHU3ALMHU CTpaHbl, €€ ocoOeHHOcTH. PopmHUpoBaHHE
Poccuiickoit ummnepun. OCHOBHBIE HANpaBICHUSI «EBPONEH3ALMU» CTPaHbl. DBOJIOLUS
COLMAJIBHOM CTPYKTYpbI o01ecTBa. JlanbHelee pacmuypenne rpanul Poccuiickoit umMnepuu.

Poccus B XIX cronerun. Ilpombinuienssiii nepeBopotr B EBpone u Poccun: oOuiee u
ocobeHHoe. BaxHeliue ycnoBus nepexoaa Poccun k MHAYCTpHAIbHOMY OOILECTBY — pellIeHHE
KPECThSHCKOTO BOIIPOCA U OIrpaHUYEHHE caMoepxaBus. INTeTbHOCTD, HETTOCIIEJ0BATEIbHOCTb,
UKIMYHOCTB Tpoliecca OypkyasHoro pedopmupoBanus. Poiab cyObexkTHBHOro (hakropa B
npeononieanu orcraBanus. Pepopmer XIX Beka, nx 3Hauenue. OOmecTBeHHbIE IBIKEeHUS B XX
BEKE.

Poccus B nHauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLMATBHO-DKOHOMUYECKOTO
pazButus Poccun B Hawame XX Beka. OOBEKTHBHas MNOTPEOHOCTh WHAYCTpUATbHOU
monepHuzauuu Poccun. CooTHomieHue noauTudeckux cuil B Poccum B Hawae XX Beka.
Hapacranme xkpusuca camonepxkaBus. IlepBas poccuiickas peBomonus. OOpa3oBaHue
MOJIMTUYECKUX NapTuil. ['ocygapcrBenHas nyMa Hadana XX BeKa Kak IEPBbIN OIBIT POCCUICKOIO
napiameHTapusma. CtonbInmuHCKas arpapHas pegopma. [lepBas MupoBas BoliHa U y4acTue B Hell
Poccun. ®espanbckast peBomonus 1917r. u KOpeHHblE M3MEHEHMS B INOJMTUYECKOM KU3HU
CTPaHBI.



®opMupoBaHUE M CYIIHOCTH coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
OkTs0pbCcKOTO BOOpYKeHHOTO0 BoccTaHus B [lerporpane. 11 Beepoccniickuii che3q COBETOB U €ro
pemieHus. DKOHOMHYECKasi M COLMAIbHAS TMOJUTHKA OONBIIEBHKOB. ['paxknaHckas BOWHA U
nHocTpanHass wuHTepBeHIMA. Cynpba u 3Hauenne HOIla. YTBepxaeHue ogHOTAPTUHHON
nonutuieckor cucrembl. O6pazoanre CCCP. [Tonmutudeckas 60pp0a B mapTUU U TOCYAAPCTBE.
CCCP B roas! nepBbIx matuiieTok (koHer| 20-x rr. — 30-¢ rr.). @opMHUpOBaHHE PEKUMA JTUIHON
Bractu CTanMHa M KOMAaHJIHO-aJMUHUCTPAaTUBHOM CHCTEMBI YIIPABICHUS TIOCYJapCTBOM.
Buemnss nonmutuka CCCP B 20-30-e rr. CCCP Bo BTOpoi MupoBoit 1 Benukoii OTeuecTBeHHON
BOMHE. MI3MEHEHNE COOTHOIIEHUS CUJI B MUPE ITOCJIE BTOPOM MUPOBOM BOWHBL. Hayano «xonoaHou
BOWHBD. TpyaHocTu nociaeBoeHHoro pazButusi CCCP. YikecTtoueHne MOJIUTUYECKOTO PEXKUMA U
U/ICOJIOTUYECKOTO KOHTPOJsS. IIOMBITKM OOHOBIEHUS «TOCYAapCTBEHHOTO COIHANU3May. XX
cee3n KIICC m ocyxknenue kynbTa JmuHocTH CranmHa. «OTTenens» B JYyXOBHOU cdepe.
OkoHOMUYEcKHe peopmbl cepeantbl 60-x TOA0B, IPUYMHBI UX He3aBepiieHHocTH. Hapacranue
KPU3HUCHBIX SIBJICHHHA B COBETCKOM oOmecTBe B 70-¢ — cepenune 80-x ro10B. BHenHsAS moauTuka
CCCP B xonue 60-x Hagane 80-X IT.: OT pa3psAaKH K 000CTPEHUIO MEXTyHAPOAHON 0OCTaHOBKH.
«llepecTpoiikay: CyIIHOCTb, 1EIH, 3aJa4yd, OCHOBHbIE ATambl, pe3yiabTarthl. Pacmang CCCP.
O6pazoBanue CHI'.

CraHoBieHHe HOBOM poccuiickoil rocynapcTBeHHOCTH (¢ 1991- mo Hactosiiee Bpemsi).
JInbepanbHas KOHILIETILUS POCCUUCKUX peopM: EPEX0/1 K PHIHKY, POPMUPOBAHUE IPaXKAAHCKOTO
oOuiecTBa u rpaBoBoro rocyaapcrsa. «llloxoBas Tepanus» s3koHOMHUECKUX pedopM B Hagase 90-
x rogoB. Koncrurynus Poccuiickoit ®enepaumun 1993r. MexHaunoHalIbHbIE OTHOILECHHUS.
[Tonmutryeckue nmapTuu U oOIIECTBEHHBIE ABMKEHU Poccuu Ha coBpeMeHHOM 3tare. Poccust Ha
nyTy MoJepHHu3anuu. Poccus B cucreMe MUPOBOI 5KOHOMUKHU U MEKTYHAPOIHBIX CBSA3EH.

4. O0beM yueOHON AUCUMILIMHBI:

Bun yuebnoit paboTbl B 3aueTHBIX B akanem.
eIMHUIIAX gacax

OO6masi Tpy10eMKOCTh TUCIUILJIUHBI M0 Y4eOHOMY 3,0 108
TIaHY
AyIuTOpHBIE 3aHSITHS: 0,39 14
Jlexruu (JIek) 0,22 8
[Tpaktuyeckue 3anstus (I13) 0,17 6
CamocrositenbHas padora (CP): 2,36 85
Pedepar 1,11 40
[TonroroBka Kk KOHTPOJIBHBIM pabOTaM 0,61 22
CaMocTosATenpHOE N3YUYEHHE PA3AEIOB Kypca 0,64 23
Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHOTanuA padoyeil MPOrpaMMbl IHCHUAIITHHBI
«Pusnyeckas kyapsrypa» (b1.5.4)
1. Henau AUCHUILUINHBI:

— OBJaJICHHE METOAOJIOTHEN HAyYHOTO MO3HAHUS (PU3NYECKOI KYJIbTYpHI U CIIOPTA;

— OBJIaACHHC CUCTEMOH MMPAKTUYCCKUX yMeHI/Iﬁ u HaBBIKOB, O6€CH€‘-IHB3IOH_[I/IX
COBEpILIEHCTBOBAHHE MCUXO(PU3NIECKUX CITOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEW MCIOJIB30BaTh Pa3HOOOpa3zHble POpMbI (PU3HUUECKON KYIbTYpBHI,



CriopTa M Typu3Ma JJisi COXPaHEHHsI M YKPEIUICHUS CBOETO 3/I0POBBS U 3JI0POBbsI CBOUX
OJTM3KHX B MOBCETHEBHOM JKM3HU M MPO(HECCHOHALHON ICATEIIEHOCTH;

dbopMUPOBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOIICHHUS K (U3NYECKOW KYIbTYpeE,
(U3UIEeCKOMY COBEPIIICHCTBOBAHUIO U CAMOBOCITMTAHHIO, YCTAHOBKA Ha 3JI0POBBI 00pa3
JKU3HU.

B pe3yabTare ndyyeHus JMCHUILIMHBI 00y4aloONIUiics O MporpamMmMe daxkajappuara
JOJIZKEH:

Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

CIOCOOHOCTH K cCaMOoOpraHu3amnuu u camoodpasosanuto (OK-7);

CHOCOOHOCTh NCIIOIB30BATH METO/IBI U CPENICTBA (DU3UUYECKOM KYIBTYPHI 17151 00eCTIeYeHUS
MOJHOICHHOM COIMAaIbHOM 1 mpodeccronanbHoi aestensaoctu (OK-8).

3uamo:

HAyYHO-TIPAKTUIECKHE OCHOBBI (PU3MUECKOM KYIbTYPHI U CIIOPTA,
COLIMAJIEHO-OMOIOTUYECKHE OCHOBBI (PM3NUECKOM KYJIBTYpBI U CIIOPTA;

BIIMSIHUE O3JI0POBUTENIBHBIX CUCTEM (DPU3NYECKOTO BOCIIUTAHMS HA YKPETUICHHE 3/I0POBbSI,
poUIaKTUKY MPOPECCHOHATBHBIX 3a00JICBaHHIA U BPEIHBIX TPUBBIYCK;

CIIOCOOBI KOHTPOJIS ¥ OLICHKU (PU3HYECKOTO Pa3BUTHS U (PU3NYECKON TTOATOTOBICHHOCTH;
MpaBWjia U CHOCOOBI TUIAHMPOBAHUS WHAMBUAYAIbHBIX 3aHATUN Pa3IUYHON IeIeBOH
HaIpaBJIECHHOCTH;

UCTOpUIO (U3NYECKON KYIbTYpbl U CHOPTa, UMETh IMPEACTaBICHHE O 3HAYUMBIX
CHIOPTUBHBIX COOBITUAX HE TOJBKO CBOEH CTpaHbI, HO U MHUPOBOTO YPOBHsI; BaKHEUIITHE
JOCTHKEHHS B 00JIaCTH CIIOPTa;

cioptuBHbie Tpaguiuu MXTU-PXTY wum. JI.M. MenaeneeBa, mOMHUThL O MHOABHUTAX
CIIOPTCMEHOB B T0Jibl Benukoi oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemo:

CaMOCTOSITEJIbHO 3aHUMATbCs (PU3NYECKOH KYIbTYpOi U CIOPTOM;

OCYIIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma M COOJI0JATh MpaBHiIa
TUTHEHB] U TEXHUKH 0€30I1aCHOCTH;

OCYILLIECTBIISATH TBOPUECKOE COTPYIHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHIM
¢u3n4ecKoil KyIbTypoil U CIIOPTOM.

Bnaoems:

cpeacrBaMu MU METOJaMH YKPCIUICHHUA HWHAWBUAYAJIBbHOI'O 3I0pPOBbA, (1)I/I3I/I‘ICCKOFO
CaMOCOBEPILIEHCTBOBAHMUS;

JOJDKHBIM YPOBHEM (PU3MUECKON MOATOTOBIEHHOCTH, HEOOXOAMMBIM JIJIsl KAUeCTBEHHOTO
YCBOEHMsI MPO(eCCHOHABHBIX YMEHUH M HABBIKOB B Ipoliecce 0OydeHHUs B By3e, JUIS
oOecrniedyeHns TMOJHOLUEHHOW COIUaNbHON M NPO(EeCcCHOHATBLHON NEATENbHOCTH IOCIe
OKOHYaHUs y4eOHOI0 3aBEICHUSI.

3. Kparkoe cogepxxanue 1uCUHNIHHBI
Pa3nesnl iucuMnJIMHbI M BUABI 3aHATHI (04Hasi popma)

Mony Haszeanue monyns Bcero Yacos
o Jex | MIT3 |IINIMIT | KP
1. [Mpenmer «duzndeckas KyJIbTypa u 18 2 6 9 1
ciopt». Uctopust ®KuC
2 OCHOBBI 3/T0pOBOT0O 00pa3a >KU3HU 18 2 6 9 1

(307K)




3 buonornueckre 0CHOBBI GU3HUECKOM 18 2 6 9 1
KyJIbTYpBI U CIIOpPTa

4 [IpodeccnonanpHO-TIpUKIIATHAS 18 2 6 9 1
¢busnveckas KyJIbTypa U CIOpT
Bcero uacos 72 8 24 36 4

Kaxablii Moay/ib nporpaMmMbl HMeeT CTPYKTYPY:
- JICKIMU WK TEOPETHYECKUMN pa3ae;

- TPAKTHYECKUM pa3jielsl, COCTOUT H3: METOAUKO-TIpakThueckux 3aHsATui (MII3) u yueGHO-
TPEHUPOBOYHBIX 3aHATUH (IIpodecCHOHATBLHO-TIPUKIIaIHAs Gu3nuecKkas moaroroska, [1I1PII);

- KOHTpoabHBIN paszaen (KP).

Teopernueckuii pa3zaen Gopmupyer cucTeMy HAYYHO-TIPAKTHYECKHX W CHEIUATBHBIX
3HaHWH, HEOOXOAMMBIX JUJI1 IOHMMAHHMS TPUPOJHBIX M  COIMAIBHBIX  IPOIIECCOB
(GyHKIIMOHUPOBaHMS (PU3MUECKON KyJIbTYyphl OOIIECTBA M JTUYHOCTH, YMCHHS UX aJJallTUBHOTO
TBOPYECKOTO  HCIIOJIB30BAHMSA  JUISl JMYHOCTHOTO M IPO(ECCHOHAIILHOTO  Pa3BUTHS,
CaMOCOBEPILICHCTBOBAHUS, OpPraHU3aIMU 3I0POBOr0 00pa3a U3HU MPH BHIMIOJHEHUU YYCOHOH,
pohecCHOHANBHOM U COLIMOKYJIBTYPHOM J1eATeIbHOCTH.

MeToauKO-IpAKTHYECKHE 3AHATHSA IIPEYyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJ0OB U
cnoco0oB (opMUpPOBaHUS Y4EOHBIX, TPOPECCHOHATIBHBIX M XU3HEHHbIX YMEHMH M HaBBIKOB
cpeacTBaMu (PU3NIECKOM KYJIbTYpHI U CIIOpTA.

Ha MeToanko-npakTH4YeCKUX 3aHATUAX YACIAECTCS BHUMAHHUE:
- OCHOBHBIM Npo0JieMaM CIIOPTUBHON TPEHHUPOBKHU;

- BJIMSIHUIO (PU3UYECKUX YITpaXKHEHUN Ha (hopMUpOBaHKE TPO(HEeCCHOHATBHBIX KaueCTB OyAyIIero
CIEIUATIMCTA U JIMYHOCTH 3aHUMAIOIIETOCS;

- BO3JICUCTBUIO CPEACTB (PU3MUECKOTO BOCIIUTAHUS HAa OCHOBHBIE (PM3HOJIOTHUECKHE CHCTEMBI U
3BEHbSI OMOPHO-ABUTATENIBHOTO aNnapara 3aHUMAaroLEerocs;

- BOIpOCaM TMPOBEICHUS COPEBHOBaHMWIl (MIpaBHJIa COPEBHOBAHHM, CUCTEMa pPO3BITPHIIIEH,
omnpeneneHue nodenureneii, 000pya0BaHUE U UHBEHTAPh).

IIpodeccuonanbHO-NPUKIAIHAA TNOATOTOBKA TPOBOJAUTCA C Yy4deToM Oymymien
pohecCuOHANBHOM e TeIbHOCTH CTYJIEHTA.

Y4eOHO-TpEHUPOBOYHBIE ~ 3aHATHS  0a3UpPYIOTCS HA  MHUPOKOM  HCIOJIB30BAHUH
TEOPETUYECKNX 3HAHUN M METOAMYECKHX YMEHHH, Ha MPUMEHEHHH Pa3HOOOpPa3HBIX CPEICTB
(bU3UYECKON KYIbTYpHI, CIIOPTHBHOM 1 MPOodheCCUOHATBHO-TIPUKITIATHON (PU3NUECKON TTOITOTOBKU
CTYZECHTOB.

KonTpoabublii pa3zgen. Kpurepuem ycHemHOCTH OCBOEHHS Yy4eOHOro MaTepuala
ABIISICTCA OLEHKA IPENoJaBaTels, YUYUTHIBAIOIIAS pPecyIapHOCMb NOCeujeHus 00:A3amenbHbIxX
YueOHbIX 3aHAMULL, 3HAHUHA TEOPETUUECKOr0 Pa3/iena IPOrpaMMBbl U BBITIOJTHEHUE YCTaHOBICHHBIX
Ha JIAaHHBIM CEMECTP KOHTPOJIBHBIX TECTOB 001IEeH (PU3NUECKOI U TEOPETUUECKOM MTOATOTOBKH IS
OTZENBHBIX TPYII pPa3IMYHOM CHOPTHUBHOW HampaBiieHHOCTH. KP BXoauT B mpakTudeckue
3aHATUA..

4. O0bem y4eOHOH TUCHHUILINHBI:



B B I Vi
Bubl yueGHOM paboTEI 3ayeTHpIX | AKAICM. cemectp | cemectp
EAMHMIAX | yacax

OO0mas TPy10eMKOCTh THCIUILIHHBI 110 2,0 72 36 36
Y4eOHOMY IJIAHY
AyaUTOpPHBIE 3aHATHS: 0,22 8 4 4
Jlexuuu (Jlek) 0,22 8 4 4
CamocrositesbHas padora (CP): 1,56 56 28 28
Buja xoHuTpoJisi: 3a4er / 3k3aMeH 0,22 8 Bzzz)e T 3?2)6 T

AHHOTaIUsA Y4e0HOI MPOrpaMMbl IMCHUTIITHHBI
«Martematuka» (b1.B.5)
Hear aucoMmauHbl — sBisieTcss (OPMUPOBAHHE Y CTYJACHTOB CHCTEMbI OCHOBHBIX
HOHHTI/Iﬁ, I/ICHOJH)?;yeMI)IX JUUIA HOCTpOCHI/Iﬂ Ba)KHef/'IHH/IX MAaTEMATHYCCKUX MOHGHGﬁ, u
YMEHHUS MCII0JIb30BaTh MATEMATUYECKUE METO/IbI ISl OTICAHUS Pa3IMYHBIX ITPOIECCOB.

B pe3yabrare M3yuyeHus: JUCHUILIMHBI 00y4alOIIMIiCA 1O MporpaMMe 0aKajgaBpuara
JOJI2KeH:

Obaaoams ciienyromumu obdmenpodeccruonanbHpiMU (OITK) KoMmeTeHIusAMU:

CIIOCOOHOCTBHIO U TOTOBHOCTBIO HMCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonansHoi nesitenbroct (OTTK-1).
3nams:

—OCHOBBI muddepeHIManbHOr0 U
muddepeHInaIbHbBIX YPaBHEHMUI;

—MaTeMaTU4eCKUE TEOpPUU M  METOJBI,
MaTEMaTHYECKUX MOJIENIEH;

HHTErpajibHOIO HCYUCIJICHHUA,

JieKalmume B OCHOBC TIIOCTPOCHUMA

—OCHOBBI TPUMEHEHHUSI MAaTEMAaTUUECKUX MOJIETIEH 1 METOIOB.
Ymvmemn:

—BI)I6I/IpaTI> MaTeMaTU4YCCKHUE MCETOABI, HpI/IFOI[HBIG JJISA peHICHI/ISI KOHerTHOI\/'I
3a/1a4u;

—HCIIOJB30BaTh MAaTEMATHYECKHE IIOHATHSA, METOALI M MOJEIH Ui OINHMCAHUs
pa3IMYHBIX MTPOIIECCOB;

—BBISIBJISITh MaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, JISKAIINEe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

—HCITOJIB30BATh OCHOBHBIC MCTOIbI CTaTHCTH‘IeCKOﬁ 06pa6OTKI/I JaHHBIX

—MPUMEHATh MaTeMAaTHYECKUE 3HAHUS Ha MEOKIUCIIMILTHHAPHOM YPOBHE.
Braoems:

—OCHOBaMH q)YHﬂaMeHTaJ'IBHBIX MAaTEMATUUYCCKUX
HCIIOJIB30BAHHA MAaTEMATUUYCCKOI'O arlrapara,

—METOJJaMH CTaTHUCTUYECKOH 00paboTKH HHpOpMAILIHH.

TEOpUH W  HaBBIKAMU

3. Kparkoe coaep:kanue 1MCUUNINHBI

1 CEMECTP



1.BBenenue.

[Ipeamer u meronbpl Marematuku. OmnucaHWe OCHOBHBIX pa3jienioB Kypca. llpaBuna u
TpeOOBaHUS IPU U3YUYECHUHU Kypca.

2. DJ1eMeHTBbI aJredpbl.

UucnoBsle MHOXECTBA, koMmIuiekcHble uncia. Onpenenutenu 11 u I nopsakos. BekTopsi:
OCHOBHBIE TIOHATHUS, CKAJSIPHOE, BEKTOPHOE M CMELIAHHOE [MPOU3BEIECHUS BEKTOPOB.
AHanuThueckas reoMeTpHs: IpsiMasi Ha IUIOCKOCTH, KpuBble I mopsiaka. MaTpuubl: qeiicTBus Haj
MaTpUllaMHd, TPUBEJEHUE K CTyleH4YatoMy BuIy W Buay [aycca. Panr marpunsl. OGpartHas
matpuna. Teopema Kponekepa-Kamemnmu. Pemenne cucteM IHWHEHHBIX —alreOpanvecKux
ypaBHeHui. CoOCcTBEHHBIE ynciia U BeKTOpbl. KBaapaTuunbie GOpMBI.

3. ®yuxkuus ogHoil nepemenHoi. Ilpeaen pynknuu. HenmpepbiBHOCTH QyHKIIUM.

Oynaknusg. Crocobsl 3amanus ¢yHkuuu. llpemen ¢ynkmuu B Touke. OIHOCTOPOHHHUE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeyHO Mamnbie 1 OeCKOHEUHO OoblIue (QYHKIHH,
UX CBOMCTBA U B3auMHasi cB3b. CBoMCTBA mpeenoB. [lepBrliii 1 BTOpOIi 3aMedaTenbHbIe TPEIebl.
HenpepeiBHOCTh (DyHKIIMHM B TOYKE W Ha mpomexyTke. CBOICTBa (yHKUMH, HEPEPHIBHBIX HA
otpeskax. Touku pa3pbiBa QYHKIMH U UX KJIacCU(DUKALINS.

4. IndpepenunaibHoe ucuncaeHre PyHKIUN OAHON NepeMeHHOM.

[Tpon3BonHas (QyHKIMH, €€ TEeOMEeTPHUYECKHM W MexaHudeckuid cmbicha. [IpaBuia
mubdepentpoBanus. Tabnuia OCHOBHBIX mNpou3BOAHBIX. [uddepenuman ¢yHkuuu, ero
OpUMEHEHHS K TNPHUOIMKEHHBIM — BBIUMCIEHUSM. HBapmaHTHOCTE  (OpPMBI  MEPBOTO
mubdepennmana. [IpousBomnHas cnoxHod ¢ynkuuu. JuddepeHuupyemocts (QyHKIUU:
OTIpeieNIeHne, TEOPEMBI O CBS3H AU (HEePEHIUPYEMOCTH C HETIPEPHIBHOCTHIO H C CYIIECTBOBAHHEM
npousBoHoi. OcHOBHBIE TeopeMbl Tuddepenimansuoro ucurcnenus: Poms, Jlarpanxa, Kommu.
[IpaBuno Jlonurans (packpeiTHe HeomnpeaeneHHocTe). [Ipou3BoAHbBIE BBICIIUX TMOPSIKOB.
JlokanbHblii 3kcTpeMyMm GyHKIUH. HeoOXoaumble W JOCTATOYHBIE YCIOBUS SKCTpEMyMa.
[IpaBuino uccnenoBanusi pyHKIIMM HA MOHOTOHHOCTHh M SKCTpeMyM. [Ipu3HaKu BBITYKIOCTH U
Boruyroctu ¢yHkuuu. Touku meperu6a. HeobGxommmoe M AOCTaTOUHOE YCIOBMS Ieperuoa.
AcuMnToThl QYHKINHU, X BUIBI U CIOCOOBI HaxoxAeHus. OO011asi cxema rcciae10BaHus QyHKIHM,
MOCTPOCHHE UX TPaPHKOB.

5. UHTerpajibHoOe McyucaeHue (PYHKIMU OJHOI MepeMeHHOM.

[TepBooOpaznas pynkuusa. HeonpeneneHnHslil HHTErpan u ero cBoiicrsa. Tabnnila OCHOBHBIX
UHTErpajioB. MeToIbl MHTErPUPOBAHUA: HEMIOCPEACTBEHHOE UHTEIPUPOBAHUE, HHTEIPUPOBAHUE
MOJICTAHOBKOM, WHTErpUpOBaHHME IO dYacTsAM. VHTerpupoBaHue paluOHAIBHBIX APOOEH.
WHTerpupoBaHue  HEKOTOPbIX  UPPALMOHATIBHBIX W TPUTOHOMETPHUYECKUX  (DYHKIIHH.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuueckuil cMpicii. CBOWCTBA ONPEEICHHOIO MHTETpaa.
®opmyna Hetorona-Jleliouuna. Teopema o0 cpeaHeM 3HAYeHMM. 3aMeHa MEpPEeMEHHOW U
WHTEIPUPOBAHUE II0 4YaCTAIM B ONpeIeIeHHOM uHTerpaie. [IpuiokeHus onpeneneHHOro
MHTErpaja K BBIUMCIECHUIO IuIomanel miockux ¢uryp. IloHsTHe HecOOCTBEHHBIX MHTEIPaJiOB:
ONpeIEeTeHUs, CBOMCTBA, METO/IbI BEIYACIICHUS.

2 CEMECTP

1. JInddepenunanbioe ucuucieHne (GYHKIMH HECKOJIbKHX IepeMEeHHBbIX. JJIeMeHThI
TEOPHH IOJIs.

OyHKIMU JBYX M Oojiee NMEpeMEHHBIX: ONpeAeieHue, 00JacTh oInpeneneHus, o6iaacTb
U3MEHEHHUs, TeOMeTpUYecKass WHTeprpeTaiusi, JuHuu ypoBHs. llpenen ¢yHkuum B TOUKe.
YacTHble MpOM3BOJAHBIE (HAa HpuMepe (YHKIMM JOBYX NepeMeHHbIX). [luddepeHuupyemMoctsb
GYHKIIMM HECKOJNBbKUX mepeMeHHbIX. [locrarounwie ycnoBus mauddepenimpyemoctu. [lomnas



npousBonHas. [IpousBonnas cnoxuoil ¢ynkuuu. Ilomuenii muddepenunan. MHBaprHaHTHOCTH
nosHoro  auddepeHnuana.  AHAUIMTHYECKWH ~ Tpu3Hak  moigHoro  auddepenmnmana.
HuddepenuupoBanue QyHKIUH OAHOHM M ABYX IEPEMEHHBIX, 3aJaHHOW HEsBHO. YacTHbIe
IIPOM3BOJIHBIE U MOJIHBIE TU( G EepeHIHalIbl BHICIINX MOPSIKOB. TeopeMa 0 paBeHCTBE CMEILIaHHbIX
OPOM3BOMHBIX (U1 (YHKIMH ABYX IMEpeMEHHbBIX). JIOKalbHBIE AKCTPEMyMBbl (DYHKIHH JBYX
IEPEMEHHBIX: HEOOXOJMMOE U JOCTATOYHOE YCIOBUA 3KCTpEMyMa. Y CJIOBHBINM 3KCTpEMYM (METO.
MHokuTenei Jlarpanxka). Hanbomnbiiee u HanMeHblee 3Ha4eHUE QYHKINH B 3aMKHYTOH 001aCTH.
OcHoBHble TOHATHS Teopuu nosd. CkamsspHoe 1nosne. IloBepXHOCTM M JIMHMM  yPOBHS.
[Tpou3BoHas MO HampaBlIeHUIO. [ paueHT CKaIsipHOTO MOJIS U €ro CBOMCTBA. BekTopHOE more.
Juseprenuus noss. Porop nons. CBa3b MeXly I'paiMEHTOM U IIPOU3BOHOM 110 HANIPABIICHUIO.

2. KpaTHble HHTErpaJbl.

JIBOWMHOM WHTErpayl: OINpeleieHHe, T€OMETPUUYECKHUM CMBIC], CBOWCTBA. Beruucienue
JIBOMHOTO MHTETpajlia B JEKapTOBOM M IIOJIIPHOM cucTtemax koopauHar Muterpan Ilyaccona.
TpoitHOM MHTETpal: onpeaeaeHue, TeOMETPUUYECKU CMBICI, CBOMCTBA. BhIunciieHue TpoHHOIo
uHTerpana. [Ipuioxenus qBOMHOTO U TPOMHOTO UHTEIPAJIOB.

3. KpuBoJiuHeliHbIEe M IOBEPXHOCTHbIE HHTETPAJIbI.

KpuBonuHelHbIi HHTErpa 1o KOOpAUHATAM: ONpe/ieTieHUe, CBOMCTBA, BeiuKcieHue. PaboTa
B cwioBoM mnoiie. @opmyna ['puna. KpuBoiuHElHHBIE HHTErpaibl, HE 3aBUCAILIME OT IIYTH
uHTerpupoBanus. [loTenunanbHas QyHKIUSA, MOTeHIHUaIbHOE moje. [loHATHEe MOBEPXHOCTHOTO
unrerpana. [lotok Bektopa uepe3 moBepxHocTb. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP
1. In¢ddepennuanbHble ypaBHEHUs IEPBOT0 NMOPSIKA.

Juddepenumanpaple  ypaBHEHHs: MOPAIOK, pEHICEHHWE, TeopeMa CYIIECTBOBAaHHA U
€IMHCTBEHHOCTH peleHus. 3anada Komm. YpaBHeHMs ¢ pa3felOIMMUCS IEPEMEHHBIMU.
Opnoponuble nuddepenunanbuble ypaBHeHus. Jluneitnsle nuddepeHanbable  ypaBHEHUS
NEPBOTO MOPsAJKA. Y PaBHEHUS B MOJIHBIX TuddepeHnanax. IHTerpupyromuii MHOXUTENb.

2. IndpepennnaibHbie ypaBHEHHs BTOPOI0 M N-ro MOPsAKA.

JuddepenunanpHple ypaBHEHHs] BTOPOTO MOPSAJKA, TOMYCKAIOLIUE MOHMKEHHUE MOpsAKa.
Jlunelinsle qudQepeHnranbHble ypaBHEHUsT BTOporo nopsaka. CpoiicTBa pemeHuil. JInneitnas
He3aBUCUMOCTh (QyHKIUH. Onpenenurens Bporckoro. CTpykTypa 0011ero peneHus JMHEHHOTO
TuddepeHMaIbHble  YpaBHEHUS BTOpPOro mnopsaka. PyHaaMeHTalbHas CHUCTEMa pelleHUi.
Jluneitnble ogHOpoOnHBIE MU (dEepeHIINaTbHbIE YPAaBHEHUSI BTOPOrO IMOPSAJKA C MOCTOSHHBIMU
Kod(duureHTaMu: mocTpoeHue odbiero pemenus. Meron Ditnepa. JIuHeliHble HEOTHOPOIHBIE
muddepeHIManbHble YpaBHEHHsI BTOPOTO MOPSIIKA ¢ MOCTOSHHBIMU K03 duuenramu. Oo1ee u
YaCcTHOE pPelleHHsI HEOAHOPOIHBIX ypaBHeHUH. JIuHeltHble quddepeHnnanbabe ypaBHEHUs N-To
MOpsAJIKA: CBOMCTBA PEIICHUM, TEOPEMbl O CTPYKType OOILEro pelieHus, MeTOoJ| Bapualuu
nocTossHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHHS N-TO MOpsSAKa € MOCTOSHHBIMU
Koa(pumeHTaMu. AJTOPUTM ITOCTPOCHHUSI OOILETO PELICHUS.

3. Cucremsl AuddepeHuNAIbHBIX YPABHEHHUH.

Cucrtembl nuddepeHMaIbHbIX YpaBHEHUH MEPBOTO MOpsKa: OOLIMe MOHATHS, Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH 0011ero pemeHus. CucTeMbl TUHEHHBIX T depeHIInaTbHbIX
YPaBHEHUH NEPBOTO MOPSAJKA: MHTETPUPOBAHUE METOJOM HUCKIOUeHUs. CHCTEMbI JTMHEMHBIX
muddepeHIMaTbHBIX YpaBHEHUI MEpBOro MOPsIKA: CBOMCTBA pELICHU, TEOPEMBI O CTPYKTYpe
o0IIero pemeHusi, METOJA Bapuallu TNOCTOSAHHBIX. CHCTeMBbI JHMHEHHBIX OIHOPOAHBIX U



HEOTHOPOAHBIX MU (epeHITNATLHBIX YPABHEHUN C MTOCTOSHHBIME KO3 QHIIeHTaMu. DIEeMEHTHI
TEOPHH YCTOMYUBOCTH. METOBI YUCIIEHHOTO perieHus auddepeHnanbHbIX YpaBHEHHH.

4. YucsoBbie M PyHKUMOHAJIbHBIE PS/bI.

YucnoBsle psaibl: OCHOBHBIE IOHATHUS, CBOMCTBA CXOAIINXCS PSIIOB, HEOOXOIUMBIN MPU3HAK
cxonumoctu. I'apmonmdeckuin psn. Psaner  [Jdupuxute. IlpusHaku cpaBHEHUs pslOB €
noJoXUTeNbHbIMU wieHaMu. [IpusHak [lanamOepa. MHTerpanpHbplii U paguKalbHbIA MPU3HAKU
Kommu. 3Hakouepenyromuecs: psapl: npusHak JleiiOHuma. 3HaKonepeMEeHHbIE PSIIbl: MOHATHUS
a0COJIIOTHON M YCIIOBHOM CXOJIMMOCTH, IIPU3HAK a0COTIOTHOM CXOAMMOCTH, CBOMCTBA a0COIIOTHO
U YCIIOBHO CXOJSLIUXCS PSIOB.

OYHKIMOHAIbHBIE PSIIbI: OCHOBHBIE MOHATHS, 00JIacTh cXOAuMOCTU. CTeneHHbIe PSAbL:
paauyc, WHTEpBaI, 001acTh cxoauMocTh. CBOWMCTBAa CTENEHHBIX psoB. Psapl Teitnmopa u
MakJsiopeHa: CBOMCTBA, yCIIOBUE CXOJUMOCTH Psiia K UCXOAHON (DYHKIIMU, OCHOBHBIE Pa3I0KEHUS.
Paznoxenne pyHkuu B psig MakiopeHa ¢ MOMOIIBI0 OCHOBHBIX pa3jioKeHHH. [ TaBHOE 3HAUYCHUE
byakuun. OxBUBaNeHTHbIe (yHKOUU. [Ipumenenue psamoB Teinmopa u MakiaopeHa ist
BBIYHCIICHUS] TIPEJICTIOB.

5. 3akJIloueHue.

Hcronp30BaHne MaTeMaTHICCKIX MCTOJ0B B HpaKTquCKOﬁ JCATCIIBHOCTH.

4. O0beM y4eOHOM TUCHUTTHHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Butel y4eoHoii paboTel 3a4. en./ 3a4. en./ 3a4. e1./ 3a4. en./
aK.yac aK.yac aK.yac aK.gac
Oomas TPYAOEMKOCTh
AT Oy CD O 17/612 5,5/198 5,5/198 6/216
MJIAHY
AYyIHTOpPHBIE 3aHATHSI: 1,89/68 0,6/22 0,62/22 0,66/24
JTekuuu (JIek) 0,95/32 0,31/11 0,31/11 0,33/12
[MpakTuyeckue sansatus (I13) 0,95/32 0,31/11 0,31/11 0,33/12
CamocrositetbHasi padora (CP): 14,36/517 4,63/167 4,63/167 5,09/183
Bua uToroBoro KOHTpOJIS: 0.75/22 JK3aMeH JK3aMeH IK3aMeH
PK3aMeH / 3a4er ’ 0,25/9 0,25/9 0,25/9

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«HMupopmaruka» (b1.b.6)




1.

3.

Heas AucUMIIMHBI — (OPMHUPOBAHUE Yy CTYJCHTOB CHCTEMBbl OCHOBHBIX TOHSTHIA,
UCTONb3YEMBbIX JJIs1 TOCTPOECHUS BaXXHEHWIIMX MaTeMaTHYECKUX MOAETeH, W yMEHHus
UCII0JIb30BaTh MAaTEMATUYECKUE METOBI U1l OIMCAHUS Pa3IMYHbIX IIPOLIECCOB.

B pe3ysibTaTe M3y4yeHusl THCHMILJIMHBI 00YYAIONIUIACS M0 MporpaMMe GakajaBpuaTa
HOJIKEH.

Obnadams cnenyronumu oodmenpodeccuonanbHbiMu (OITK) komneTeHusaMu:

BJIaJICHHE TIOHUMAHUS CYIIHOCTH W 3HaYeHHs MH(POPMALMU B PAa3BUTUU COBPEMEHHOTO
o0miecTBe, OCO3HAHUS OMACHOCTH U YIrpo3bl, BO3HUKAIOIIUX B 3TOM IMpoLecce,
CIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MH(OPMAIIMOHHON 0€30macHOCTH, B
TOM YHCJIC 3alIUTHI rocyaapcTBenHoi Tainbl (OITK-4);

BJIaJICHHE OCHOBHBIMH METOJAMH, CIIOCOOAMH M CPEICTBAMM IOJYYEHUS, XpaHCHU,
nepepaboTku MH(OPMAILMK, UMETh HaBBIKM PAbOTBHI C KOMITBIOTEPOM KaK CPEICTBOM
ynpasienus uadopmarueii (OITK-5).

3uams:

cBolicTBa HH(OpPMAIIUH, CITOCOOBI €€ XpaHEHUsI U 00pabOTKH;

CTPYKTYpPY, TPUHIIUITH pAa0OTHI B OCHOBHBIE BO3MOKHOCTH DBM;

TOTIOJIOTHIO U APXUTEKTYPY BBIUUCIUTEIBHBIX CETCH;

TIPUHIIMITEI aJIPECAIHH MTOJIb30BATENICH, KOMITBIOTEPOB U PECYPCOB B ceTH MHTEpHET;
pa3nuyath U pacum@poBeiBaTh [P — agpec, JTOMEHHOE UMSI KOMITBIOTEPa;
CTPYKTYpPY, TPUHIIMITB pa0OTHI H OCHOBHEIE BO3MOXXHOCTH DBM;

OCHOBHBIC THITBI JITOPUTMOB, SI3IKH TIPOTPAMMHUPOBAHUS;

CTaHJIapTHBIE MPOTpaMMHBbIe o0ecrieueHus cBoeil mpodecCHoHaNbHON AeSITETbHOCTH;
QIITOPUTMBI PEIICHUSI HEIMHEHHBIX YPaBHEHUIA;

QJIITOPUTMBI OTHOMEPHOI ONTUMU3AIUY.
Ymems:

MMcaTh M OTJIAXKUBATh MporpaMmbel Ha VBA 110 pa3paOoTaHHBIM aJIrOpUTMaM;

MPUMEHSITh METO/IbI MATEMAaTUYECKOWM CTATUCTUKH JIJISl PEIIeHHs] KOHKPETHBIX 3a71a4;
UCIONIb30BaTh MAKEeThl MPHUKIAAHBIX MpOTrpaMM TpU JajbHeilmeM oOydeHHuH |
MPAKTUYECKON AESITENFHOCTH.

Bnaoemw:

HaBbIKAMU CaMOCTOSITEJIBHOTO pEIIeHHs] 3a7ad Ha KOMIIbIOTEpE, BKIIIOYAIOLIUE
MIOCTAaHOBKY 3aJaud, pa3pabOTKy ajJrOpUTMa U OLIEHKY €ro 3(pPeKTUBHOCTH METOJaMU
MaTeMaTHYECKOM CTaTUCTUKY JIJIsl 00pabOTKH SKCIIEPUMEHTA;

METOJIaMU pean3aluy alfOPUTMOB Ha KOMIIBIOTEpAX.

Kparkoe cogepkanue JUCHUIINHBI:

3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

® YCTOpUsS Pa3BUTHS BBIYMCIUTEIBHOW TEXHUKH M IEPCOHAIBHBIX KOMIIBIOTEPOB.
KpaTkast ncropust pasBUTUS BBIUACIUTEIBHON TEXHUKU U NEPCOHAJIBHBIX KOMIIBIOTEPOB
(ITIK). Bpruncnurensnas mammubHa Pon-Heiimana n mammua Teiopunra. Paspaborku
HopO6epta Bunepa;

eapxurekTypa [IK, anmapatHbie cpencrsa [1K. Mcnonb3yemblie CUCTEMBI CUMCIICHHS,
3IIEMEHTHI MaTeMaTHueckoil Joruku. OOmee npencrasienue o IIK 1 MX BO3MOXKHOCTSX.
OynknnoHanpHas cxeMa 1K, marucrpansHO-mMOnynbHBIM npuHIMO IocTpoeHus 1IK.
Amnmnaparnsie cpeacta [1K: mukponporeccop, onepatuBHas M K3II MaMsTh, BHELIHSS
[aMATh, IIUHBI agpeca, KOMAaHA U JAHHBIX, TAKTOBBIM reHeparop. [IpuHIMN OTKpBITON
APXHUTEKTYphl: CHUCTeMHas IMWHA, pas3psanHocTe. Ilepudepuiinpie yctpoiictBa [IK:
KJIaBHATypa, MbIIIb, MOHUTOP, MPUHTEP U Ap. OCOOEHHOCTH Mpe/CTaBIeHHs JaHHbBIX Ha



MalmHHOM ypoBHeE. [IpenmymiecTBa nuppoBOro mnpeacTaBieHuss WHGOpMALUK Tepen
AQHAJIOTOBBIM NPECTABIEHUEM: BHICOKOE Ka4eCTBO 3alMCH U OTOOpakeHUsI HHPOpMAIIH,
MPOCTOTa M HAJASKHOCTh IyOnMpoBaHUS (KOMUPOBaHUSA) HHPOpMAIMH 0€3 MoTepH
kauectBa.  Cuctembl  cuMcieHUs  (IecATUYHAs,  JBOMYHAs,  BOCbMEpHUYHA,
HIecTHaaTepUyHasi), MpaBUia MEepeBoJa U3 OAHONW CUCTEMBI B JIPYT'yI0. DJIEMEHTHI
MaTeMaTHYECKOW JIOTUKU: TOHATHS (OPMaTbHON JIOTMKH, OCHOBHBIC JIOTHYECKHE
orepanuu 1 Gpopmybl, Iorudeckue ocHoBbI padoThl [1K;

® KOMIIBIOTEPHBIE CETH: TOMOJIOTHU CETEH, X XapakTepucTuku. KommnbroTepHas ceTh
- COBOKYIHOCTb KOMITBIOTEPOB M  pa3IM4YHBIX YCTPOHCTB, 0O0ECIEUYMBAIOLINX
UH(POPMALIMOHHBI 0OMEH MEXI1y KOMIIBIOTEpAaMH B CETH 0€3 NCIOIb30BAHUS KaKUX-TH00
MIPOMEXKYTOUHBIX HocHuTenell uHbopManuu. Tomomoruu certeil: 3Be3AHAs, LIMHHAS,
KousibLieBasi. CeTH 3aKpBITOTO TUMA: JIOKAJILHBIE M paclpe/ieIieHHbIe CETH, KOPIIOPAaTHBHbIE
cetu. [IporpamMMmHO-TeXHHYECKOEe oOOecliedeHue: aJanTep, KOTOPBI yIpaBisieTcs
CHEeIMaIbHOM mporpaMMoil  ApaliBepoM; OIEpalMOHHAs CUCTEMa, YIPaBIISIIOIIAs
KOMITBIOTEPOM, TMPEIOCTABISIONIUM PECYPChI; MPOTOKOJIBI - 0COOBIE SA3BIKH, HA KOTOPBIX
oOMenuBarotcs unpopmanueii kommneiotrepsl B cetu (TCP, TCP/IP, UDP). I'no6anbubie
cet paszmuuHoro wmacmrada (WAN —Wide Area Net, MS Network u Internet).
Bosmoxxnoctu cern HuTepHer. OnexkTponHas modra. Jloctynm K MHGOPMAIMOHHBIM
pecypcam. CucteMa TenekoHdepeHuii. Anpecanus U IpoTokoisl B UHTEpHeT;

® MyJIbTUME/INA — JAMAJIOrOBasi KOMIBIOTEpHAs CHCTEMa, 00ECIIeYNBAIONIasi CHHTE3
TEeKCTa, rpaduku, 3ByKa, peuyd M BHIEO. YCTpPOMCTBa MyiabTUMenua. TpeboBaHus K
MYyJIBTUMEAUMHBIM CPEICTBAM KOMITbIOTEPOB. PaciirpeHHbie BO3MOKHOCTH 00pabOTKH,
npeoOpa3oBaHus, CUHTe3a WHGOpMaNuu (KOMIBIOTEPHAS AaHUMAIUS, MOJIU(DHUKAIHS
u300paxeHuii, TpexmepHas Trpaduka). MynbruMmenuiiHpie mporpammsl. lIporpammsr
penaKkTUpOBaHMs, MOHTaXa 3BYKa W BUAEO. Bumeo-penaktopsl, Mogynu crierd(QexTos,
MOHTa)KHBIE CTYIUU. OJEKTPOHHbIE Npe3eHTalUuH (OCHOBHBIE BO3MOXKHOCTH MS
PowerPoint), sTansl co3manusi mpe3eHTAlMd, CTPYKTYpa Mpe3eHTauuidi U 0COOECHHOCTH
paboThI C peJaKTOPOM.

3.2. [IporpamMHoOe obecnieueHue:

® CTPYKTypa OIEpallMOHHBIX CHCTEM, MaKeThl MPUKIaAHBIX Tporpamm, Microsoft Office.
Knaccudukanus nporpaMMHubIx cpecTB. CHCTEMHOE U TPUKIIAJHOE TPOrpaMMHOE OOecreueHue
ITK. O630p onepaunonusix cucreM (OC). [Tpuniuns! coznanus u cocrtaB OC: sapo, unrepodeiic,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneHeni npunimn moctpoenusi. Cpena
WINDOWS: okHa, UX 3J€MEHTHl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekramu
WINDOWS. Spasiku u pabora ¢ HuMH. [lanku: co3paHue, MepeMMEHOBAaHUE; KOITUPOBAHUE U
nepemeleHre 0ObeKTOB (TanoK M SPJbIKOB), yraneHue o0bekToB. Kop3uHa u ee Ha3HaueHHE.
Hactpoiiku WINDOWS: nata u Bpemsi, HaCTpoiKa MBIIIH, SKpaHa. DIEMEHThl TEXHUYECKOTO
cepauca IIK: ycraHOBKa onepaniMOHHOW CHUCTEMBI, CO3AAHME MHAMBHUIYAJIBbHON ONEpalMOHHON
Cpelipl MOJIb30BaTeNs, MOAJEPKKA LEIOCTHOCTH MH(POpPMAIUK, paclIMpeHUue U MOJEpPHHU3ALUs
KOH(UTrypaluy anmapaTHblX U MPOrpaMMHBIX CPEICTB

e TexcToBblii penaktop WORD, penakropbl MaTeMaTH4eCKUX M XMMHUYECKUX (POPMYIL.
OCHOBBI HUCHOJB30BAHUS TMPOrpPaMM OOIEro Ha3HadeHus (KpaTKuii 0030p) Ha MpuMepax
TekcToBoro penakropa WORD, penakropoB MareMaTH4eCKHMX M XUMHUYECKUX (OPMYIL
Ocob6ennoctu TekctoBoro peaakropa WORD. BBon u penaktupoBanue tekcta. Konupoanue u
nepemMenieHre o0beKToB, padboTa ¢ Tabnuuamu. Beidop Buaa, pasmepa mpudta, GopMaTupoBaHue
cuMBOJIOB U a63arieB. KomupoBanne ¢opmara. OcCOOEHHOCTH CO3/IaHHS CCBHIJIOK, OTJIABICHUH.
Co3naHue JOKYMEHTOB pa3iIMuYHBIX (OpM (CTaHIAPTHBIX M HECTaHJIApTHBIX). Mcmonp3oBaHue
penakTopa MaTeMaTH4ecKuX (GopMyJl B TEKCTOBBIX TOKyMeHTaX. PeakTop XxumMuyeckux Gopmyi,
Ha3zHaueHWe M ocoOeHHocTH paboTel. KonmpoBanume xumuyeckux (opMya B TEKCTOBBIE
JIOKYMEHTHI.



e Cucrema ynpasienus 6a3amu gaHHbix ACCESS: cozmanue monb3oBatensckux CYB/,
(dbopmupoBaHue 3anpocoB, 0TUeTOB U Gpopm. MHpopmanmonnsie cucrembl. CUCTEMBI yIIpaBIICHUS
Oankamu u 6a3amu aHHBIX. Pensimonnas monenb qauHbiX. CTpYKTypa 3ammucy, MeToAbl 10CTyIa
k uHpopmaruu. OOmen manubiMu ¢ napyrumu npuinoxenusmu WINDOWS:  texcToBbiMu
peaaKTOpaMH U AIEKTPOHHBIMU TabaunaMu. Pensiiimonnas 6a3a nanabix ACCESS. ['maBHOE OKHO,
MEHIO KOMaHJ, NaHeslb HHCTpyMeHToB. Co3naHue M OTKpbITHE ©0a3bl JaHHBIX. BBox u
pEelaKTUPOBAaHHWE JAaHHBIX B pEXHMME TaOMUIBI U peXHUME KOHCTpyKTOpa. DopmMupoBaHHe
3arpocoB. 3anmpockl MPOCThIE U MHOTOTAOJIMYHbBIE, 3aMpochl ¢ ycioBusiMu. Co3gaHue OTYETOB U
dopm. Texnonmorus peanuzanuu npocteimux 3amad cpeacrsamu CYBJ[ ACCESS.

e PerieHre BBIUMCIUTEIBHBIX 3adad ¢ wucnoib3oBanueM EXCEL: oOpaborka Tabuwil,
NOCTpOeHHE TpaUKOB M JUarpaMM, BBIUYMCIIEHHE MATPUYHBIX BblpakeHUil. Ha3nauenue
anexktpoHHbIXx Tabmun (MS EXCEL). Oco6ennoctu Ttabmmunoro mporieccopa EXCEL nu
UCIIOJIB30BAaHUE €T0 JJIS pelIeHHs] MHPOPMALMOHHBIX U WHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AGconroTHas W OTHOCHTENbHAs anpecanus. BerieneHue sdeexk,
nepemMenieHue no padouemy aucry. Pacuer no dhopmynam. Konuposanue dpopmyin. Iloctpoenue
rpa¢ukoB. PacueT hyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTPOSHHE TpaPUUECKUX H300paKeHUH ¢
ucnons3oBanueM crangaptHeix ¢yHknuii EXCEL wu wmactepa d¢ynkmmit. Iloctpoenue
MOBEPXHOCTEH C MCIONIb30BaHUEM MacTepa auarpamm. Padora ¢ tabnumamu. dopmarupoBanue,
opopmnenne Tabmum. YwucnoBele W moNb30Bareibckue (popmarel. CBOAHBIE TAOJMUIBL
[Toctpoenue auarpamm. Pa3paboTka u peanuzaius NPOCTEHIINX ATOPUTMOB C UCTIOJIb30BAHUEM
Bo3MoxkHOocTeir EXCEL (HaxoxaeHne MakCHMajJbHOTO (MUHHUMAJIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpHIlbl, HAXOXIEHHE CYMMBI JJIEMEHTOB BEKTOpPa W MATPHIIBI, BBIUYMCICHHE MaTPUYHBIX
BBIPOKCHHM ).

3.3. AIropuT™Mbl 1 OCHOBBI IPOIPaMMUPOBAHUS:

e AJITOPUTMBI, THITBI anropuT™MoB. [TonaTne anropurma u ero cBoiictBa. CriocoObl 3amucu
anropuTMOB. MOAYNBbHBIN MPUHLIUIT TOCTPOCHUS AJITOPUTMOB U MTPOTPAMM.

e XapaKTepPUCTUKU S3BIKOB MporpaMMupoBaHusi. OCHOBHBIE CTPYKTYPHl W TPHHIUIIBI
CTPYKTYpHOTO TMporpamMmupoBanusi wutoctpanus. CTpyKTypHOE MNpOrpaMMHUPOBAaHUE, €ro
ocobenHocTH. TexHONOTHS OOBEKTHO-OPHEHTHPOBAHHOTO TPOTPaMMHUPOBAHUS;, CBOMCTBA
S3BIKOB: HaclleZJOBaHUE, WHKAMCYIALUS, MOMUMOpu3M. [TOHATHS S3BIKOB: KIACCHl U OOBEKTHI.
DBOJIOIKS U KIacCU(PUKAIHS S3bIKOB IporpaMMupoBanus. [loHITHS TpaHCIAINY, KOMITHIIALNH,
UHTEpIpEeTalii, WX pa3audus. ba3oBble anropuTMHUYECKHE KOHCTPYKIHMHU (CIeOBaHHE,
BETBJICHUE, TOBTOPEHME), HpUMepbl uX peanu3auuud. OCHOBHbIE KOHCTPYKLUHU S3BIKOB
POTPaMMHUPOBaHUS. SI3BIKH TPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI.

¢ BrruncnuTenbHble aIrOpUTMbl U MpOrpaMMHbIE peanu3auuu Ha VBA nns oO6paboTku
uHpopmanuu [Ipouecc pemenus 3agau Ha Kommnblotepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE ONEPaTOPHI SA3bIKA, MPOIEeNyphl U GyHKIMHU. Pa3paboTka u peanu3anys MpoCTEHIINX
ITOPUTMOB 00pabOTKM HH(pOpMaLMH (pelIeHre 3aa4 ¢ 0THOMEPHBIM 1 MHOTOMEPHBIM 00EMOM
uHpopManun). YncieHHbIe METOIbI aHAIN3a OJHOTO HEJIMHEWHOTO YpaBHEHHS: TOMCK KOpPHEMH,
peleHre 3agadd OJHOMEPHON ONTHMH3AaIWU (HAXOXKICHHE TOYEeK MaKCUMyMa W MHHHMYyMa
¢yHkuuu). MeToasl cTaTUCTUYECKOH 00paOOTKM pe3yslbTaTOB M3MEPEHMH OIHON BEIMYHMHBI:
BBIYUCIICHHE TOUYSUHBIX (CPEIHETO, TUCTIEPCHHU, CTAHIApTa) U HHTEPBAIBHBIX OICHOK CITyJaiHOM
BEJIMYUHBI.

3.4. 3amuTa uHbOpMaIuu:

AJNTOPUTMBI 3aIIUTHl HHPOPMAIIMH: METOBI 3aIUTHI, KOMIIBIOTEPHBIE BUPYCHI U 00pb0a C
HuMu. [loHsTHEe 0€30MacHOCTH KOMIBIOTEPHON WHQOpMAIMK: HAJIEKHOCTh KOMITBIOTEPA,
COXpPaHHOCTh JIAHHBIX, 3allUTa OT BHECCHHUS HM3MEHEHH HEYNOJIHOMOYCHHBIMHA JIHUI[AMH,
COXpaHEHHE TaliHbI IEPEMUCKU B DJIIEKTPOHHOMN ceTH. MeTo bl peain3aiuy 3auThl HHPOPMAIUH:
MporpamMMHbIe, alapaTHble, OpraHuW3alMoHHbIe.  VcTOpWsT BO3HUKHOBEHHUS BHUPYCOB U
anTuBUpycoB. CrocoObl 3apakeHus, 3alIUThl U OOprOBI ¢ BuUpycamu. OcoOeHHOCTH PabOTHI



QITOPUTMOB BUPYCOB: PE3UACHTHOCTD, TOTMMOP(HUIHOCTD U camotudpoBanre. KomnbroTepHbie
BHUPYCHI, UX crenuduka u antuBupycHsie mporpammel (Kacmepckuii, Dr. Web, Avast, AVG).
Crioco6bl mmdpoBanus U mnepenadyd HHGOpPMAMM Ha JanbHUE paccTOsHHUS. OTKpBITBIA U
3aKpBITHINA Kiroun mmdposanus. [lepparmenranus aucka.

4. O0beM y4eOHOH JUCIUIIMHBI

Bunbl yueOHOM paboThI B 3aueTHEBIX B akanmewm.
eIUHHIIAX yacax
O01mas TPyA0eMKOCTb I CHHUILIHHBI 110 Y4eOHOMY 4 144
ILUIAHY
AyIUTOPHBIE 3aHITHS: 0,39 14
JlaGopaTtopusbie 3ansatus (J1ab) 0,28 10
[Ipaktuueckue 3ausrus (I113) 0,11 4
CamocrositeabHasi padora (CP): 3,5 126
PacuetHo-Tpaduueckue padboTh 0,6 20
Pedepar 0,3 10
Jlpyrue BuIpl CaMOCTOSTENBHON pabOThI 2,67 96
Buja konTpoJisi: 3auer/3K3aMeH 0,11 3auer
(4)

AHHOTaIUA padoyeii MporpaMMbl TMCHUTLTHHBI
«®usuka» (b1.B.7)

1. I_[e.m, AUCHUIIIMHBI — ano6peTeHHe CTYACHTaMH 3HAHUU I10 OCHOBHBIM pasaciiaMm
(1)I/I3I/IKI/I U YMCHHUIO MPUMCHATH UX B JPYIruX €CTCCTBCHHOHAYYHBIX JUCHUIIIMHAX.

2. B pesyabTare u3y4yeHHs: JMCHHUILIMHBI 00y4YaroLuiicsi Mo nmporpamMme dakajaaBpuara
JOJIZKEH:

Obnaoams cnenyromumu obmenpodeccuonanbHbME (OIIK) u npodeccuonansusimu (I1K)
KOMITETEHIIMSMU:

— CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (PU3UKHU B
npodeccronanbHoi aestenbHocTh (OITK-1);

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEIIECTBA JIUIS TTOHUMAaHUS
OKpYy»Karoriero Mupa u sieiennii mpupoasl (OI1K-2).

3namo:

— (Qu3nyeckue OCHOBHI MEXaHUKH, (U3MKU KOJIeOaHWH ¥ BOJH, OJIIEKTPUYECTBA U
MarHeTusma, AMEeKTPOAUHAMUKH, CTATUCTUYECKON (DU3UKHU U TEPMOJMHAMUKY, KBAHTOBOMH
bu3uKy;

— CMBICT (yHIaMEHTANbHBIX (U3UYECKUX 3aKOHOB, IPUHIIMIIOB U TIOCTYJATOB; HUX
(hOpMyYTUPOBKY U TPAHUIIBI TPUMEHUMOCTH;

— CBS3b IIMPOKOTO Kpyra (PU3MYECKUX SBICHUM C (QyHAAaMEHTaIbHBIMU IPUHLUIIAMU H
3aKOHaMU (DU3HKHY;

— OCHOBHBIC METOABI PECIICHHU 3a4a4 IO OIMMCAaHWIO (1)I/ISI/I‘—IGCKI/IX ﬂBHeHHﬁ;

— MCTOJbI O6pa6OTKI/I PE3YyJIbTAaTOB (1)I/I3I/IquKOI‘ O SKCIICPpUMCHTA.



Ymems:

— IPUMEHATH TEOPETUYECKUE 3HAHUSA U IKCIIEPUMEHTAIbHBIE METOJbl MCCIEA0BAHUS MPU
penreHny npohecCHOHATBHBIX 3a71a4;

— TMPOBOJAUTH PAaCUEThl, OCYLIECTBIATh aHAJIU3 U Ha OCHOBE 3TOTrO JIeNaTh 0OOCHOBAaHHBIE
BBIBOJIbI;

— AHAJIM3UPOBATh PE3YJbTAThl HAOJIIOJEHUN U 3KCIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U TIPUHIIUIIOB (PU3HKH;

— OmpeAessTh XapakTep (PU3MUYECKHX IPOLECCOB MO KOMIUIEKCY SKCIHEPUMEHTAIbHON
uH(bOpMAaLKY TIPU TTOMOIIH I'padUKOB, TAOIHIl U YpaBHEHUH;

— TMpeACTaBisATh 00pabOTaHHYIO HKCIEPUMEHTAIbHYI0 U TEOPETHUECKYI0 MH(OPMAaLUIO B
YCTHOH U THCHbMEHHOW (opMe, B TOM UHCIE€ C HCIOJB30BAHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHUM.

Bnaoemw:

— HaBBIKAMH PabOTHI C MUPOKUM KPYToM GU3HUYECKUX MPUOOPOB U 000PYHAOBaAHUS;

— HaBBIKAMH 00OCHOBAHMSI CBOUX CYXKJICHUU U BRIOOpA METO/A HCCIICIOBAHUS;

3. KpaTkoe conepkanue Q1M CUMIIHHBI:
Cemectp 2
Bsenenne
[Tpeamet pusuku. Metoasl GU3NIECKOTO MCCIICIOBAHUS: OIBIT, THIIOTE3a, SKCIICPUMEHT, TCOPHS.
1. ®dus3nyecKkre OCHOBBI MEXaHUKH

IIpenmer kunematuku. Ilepememenue, CckKopocTb, yckopeHue. Kunematuueckune
XapaKTEpUCTUKHU BPALIATEIbHOTO JBHKEHUS. 3aKOHbI HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHHUS.
JIBi>keHHe Tena TEepeMEHHOM Macchl. 3aKOH BCEMHUPHOTO TATOTEHHUs. JIBUKeHuEe Tena
nepeMeHHoN Maccol. Y paBHeHUs Metepckoro. @opmyiia L{nonkosckoro. Yupyrui 1 Heynpyruu
yaapsl 1apoB. MOMEHT HWHEpUMH MaTepUaJbHOM TOYKM W TBEpAoro Ttena. KuHemaruka
rapMoHudeckux Kkosnebanuil. JluddepeHunanbHoe ypaBHEHHE TapMOHHYECKUX KOJEOaHUIL.
[TonsiTe o 3aTyxalOUMX W BBIHYXJIEHHBIX KojeOaHusx. BomHoBoe paBmxeHue. BosHbl
IIPOJIOJIbHBIE U MTONIEPEUHBIE.

2. OcHOBBI MOJIEKYJISIPHON (PU3UKH

DOneMeHThl TepMOJAMHAMUKYN U Qu3ndeckoid kuHeTuku. WneanbHblil ras. Pacnpenenenue
bonbumana u ero obmedusnueckuil cmbici. PeanpHbiil Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoannamuueckuit Meton B (usuke. PaBHOBecHble cocTosiHMs. Hawana TepMoauHaMHUKU.
[{ukibl. DHTpoONMs U e€e CTaTUCTUYECKOoe ToJIKoBaHME. SIBieHue mepeHoca. Juddysus. 3akoH
®uka. TermmonpoBogHOCTh. 3akoH Dypre. BHyTpeHnHee Tpenue (Bs3kocTh). 3akoH HrroToHAa.

3. DIIEKTpOCTaTUKA U TOCTOSIHHBIN dJIEKTPUUYECKUAN TOK

3akon Kynona. Teopema Ocrtporpanckoro-I'aycca. Jlumonb. JIMAIEKTpUKH B
DIIEKTPOCTATUYECKOM ITOJIE.

Cemectp 3

1. DnekTpoMarHeTu3m



3akoH Awmmepa. 3akoH buo-Casapa-Jlammaca. Cuna Jlopenna. MarneTtuxu.
DJIeKTpOMarHuTHas MHIAYKUIHS. Y paBHeHUE MakcBea.

2. Ontuka

Untepdepennus BonH. Jdudpakuus BonH. [lonspuszanus BosnH. TemsoBoe u3iyueHue.
3akon Kupxroda. 'mnoresza Ilnanka. KBaHToBOE O0BSICHEHHE TEILIOBOTO M3MydeHHs. DPPexT
Komnrona. fnepnas moaens atoma. [loctynarsl bopa. ATom Bogopoaa o bopy.

3. DneMeHTHI KBAaHTOBOW (DPM3UKH

I'unoresa ne bpouisa. Bonnosoe ypasaenue Llpenunrepa 11 craliMOHapHBIX COCTOSHUMN.
Onpiter Ll tepna-I'epiaaxa. MuorosnekTpoHHbiii atoM. Oddext 3eemana. [lpunnun Ilaynu.
KBanrtoBble craructuyeckue pacnpezneneHuss bosze-OiHmrelina nu ®depmu-/lupaka. OOHOHBI.
3akonbl [lebas m DiiHImITEHHA. XapaKTEPUCTUKH sIpa: 3apsJl, Macca, SHEPTHUs CBSI3U HYKJIOHOB.

Snepusie peakuun. OyHaaMeHTaIbHBIE B3aUMOJEHCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX
YACTHII.

4. O0beM y4eOHOH JUCHUIIMHBI

Bcero 2 cemecTp |3 cemecTp
Bujbl yueoHoii paGoTh 3a4. ex./ 3a4. ex./ 3a4. e./
aK.yac aK.yac aK.4yac
Oomasi Tpy10eMKOCTh JUCHHUILJIMHBI 0 Y9e0HOMY IJIaHY 12/432 6,0/216 6,0/216
AyAMTOPHbIE 3aHATHS: 1,38/50 0,72/26 0,66/24
Jlexuun (JIek) 0,50/18 0,28/10 0,22/8
Jlaboparopusie 3ansaTus (J1ad) 0,38/14 0,16/6 0,22/8
[TpakTrueckue 3anstus (113) 0,50/18 0,28/10 0,22/8
Camocrositesqibhas padora (CP): 10,12/364 5,03/181 5,09/183
Bua uMTOroBOro KOHTpOJA: 3a4eT / IK3aMeH 05/18 Jk3aMeH | JK3aMeH
' 0,25/9 0,25/9

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«Oo0mas u Heoprannueckas xumusn» (b1.5.8)

1. Heab IMCHMIVIMHBI — TMpHOOpETeHHWE 3HAHUW M KOMIETEHIHH, (opMHpOBaHUE
COBPEMEHHBIX IMpEICTaBICHU B 00JacTH TEOPETUYECKHMX OCHOB XHUMHUU U XHMHUU
DIIEMEHTOB.

2. B pesyabTare u3yuyeHusi JMCUMILIMHBI 00y4YaroLIuiicsi Mo mMporpaMme dakajnaBpuara
JOJIZKEH:



Obaaoams cnenyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHITUAME:

— CIMOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccronanbhoi aesreiaproctu (OI1K-1);

— TOTOBHOCTBIO UCITOJIb30BATh 3HAHUS O CTPOSHUHU BEIIECTBA, MPUPOJIC XUMHIECCKOW CBS3U
B Pa3JIMYHBIX KJIACCAX XUMUYECKUX COCAUHEHUH NIl IOHUMAaHHUS CBOWCTB MaTEPHAIOB U
MeXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIINUX B OKpyskatoiiem mupe (OITK-3).
3uame:

— BJIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUU XMUMHYECKOM CBSI3U B COCJIMHEHUSX Pa3HBIX THUIIOB, CTPOCHHE BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKUX IPOLECCOB U XapPaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS,

— METOJbl ONKMCAaHUA XUMHUYECKUX PAaBHOBECHUM B PACTBOpaxX 3JIEKTPOJUTOB, CTPOCHHUE U
CBOWCTBA KOOPAMHALIMOHHBIX COCIMHECHUM;

— XUMHUYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMUHBIX TCPYII MEPUOJNYECKOM CHUCTEMBI U MX
BaXXHEHIIINX COCIUHECHUM;
Ymemn:

— BBINIOJIHATH OCHOBHBIC XHWMHYECCKHE OIEpAIUU, ONPEACIATh TEPMOIUHAMUICCKHC
XapaKTePUCTUKU XUMUYCCKUX PEAKIIUH ¥ PABHOBECHBIC KOHIICHTPAIIUH BEIIECTB;

—  HCIIOJIb30BaTh OCHOBHBIC XUMUYECKHE 3aKOHBI, TCPMOMHAMHYCCKHE CIIPABOYHBIC JTJAHHBIC
JUIS pelieHus Tpo(heCCHOHAIBLHBIX 3a/1aY;

— MPOTHO3UPOBATH BIMSHHUEC PA3TUYHBIX (DAaKTOPOB HA PABHOBECUE B XUMHUYCCKUX PCAKITUSX;
Brnaoemw.:

— TEOPETUYECKUMH METOJaMU OMHUCAHUS CBOMCTB MPOCTHIX U CI0KHBIX BEIECTB HA OCHOBE
3JIEKTPOHHOIO CTPOCHHS HMX AaTOMOB M TIOJIOKEHHS B MEPUOJUYECKON CHUCTEME
XUMHUYECKUX IJIEMEHTOB;

— DKCIEPUMEHTAIbHBIMU METOJIaMU  ONPENENEHUsS HEKOTOPBIX  (U3HKO-XUMHUYECKUX
CBOWCTB HEOPTAHUYECKUX COCTMHEHUN.

3. KpaTkoe coep:kaHue A CHUIIUHBI:
CrpoeHne aTOMOB M IEPUOJIUYECKHI 3aKOH.

BonHoBble cBoiicTBa MaTepHalbHBIX OO0BEKTOB. YpaBHeHue nae bpoitna. CooTHomeHue
HeonpeneneHHoctei I'elizen6epra. [TonsTre o kBaHTOBOM MexaHMKe U ypaBHeHuH Llpeaunrepa.

CoBpemenHas GOpMyIHPOBKa MEPHOIUIECKOr0 3aKoHa. [lepuoanueckas cucreMa u ee CBA3b CO
CTPOCHHMEM aTOMOB. 3aIlOJIHEHHE JJIEKTPOHHBIX CJIOEB W 000JOYEK aTOMOB B NEPHOIUYECKON
cucteme saemeHtoB /.M. MengeneeBa. CTeneHH OKHCICHHSA. BaHeHIne OKUCIUTEIH H
BOCCTAHOBUTENW.  BaxkHeilmme cXeMbl NOpEeBpalleHUs  BEIIECTB B OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSAX.

XHUMHUYECKas CBSA3b U CTPOCHUC MOJICKYII.

KoBaneHTHast cBsi3b, OCHOBHBIE MOJOKEHUS METOJa BAJEHTHBIX CBsi3ed. PaccMoTpeHue cxem
MEPEeKPhIBAaHUS ATOMHBIX oOpOWTaneil mpu oOpa3oBaHMM CBs3ell B Mosiekyinax. OCHOBHBIE
MOJIOXKEHUSI MeTo[a MoJIeKy IsipHBIX opouTaineit (MO JIKAO). O6mme cBeaeHUs 0 KOMIUIEKCHBIX
COEIMHEHUAX, UX CTPOCHHE. MEXKMOJIEKYJSIpHAs U BHYTPUMOJIEKYJISIpHAs BOJAOPOJHASI CBS3b.
WNonnast cBsI3p Kak MpeaenbHBIM Cllydall KOBaJeHTHOW CBs3u. OOIMe mMpeacTaBiIeHUs O
MEKMOJIEKYJSIPHOM ~ B3aUMOJEHCTBUU: OPUEHTALIMOHHOE, WHAYKLUMOHHOE, JIUCIIEPCHOHHOE
B3alUMOJICUCTBUSL.



DHepreTuka peakuil 1 XMMHUYECKOE pAaBHOBECHE.

[TonaTHE O XUMHYECKOW TEPMOAMHAMHUKE, TEPMOJUHAMUYECKHE (DYHKIIUH COCTOSHUS
(xapakTepuctuyeckue GyHKIUHM). XHUMHYECKOe paBHOBecue. VICTMHHOE M Kaxylieecs
paBHOBECHUA. Koncranra XUMHYECKOTO PpaBHOBCCHUA. QHCKTpOXI/IMI/I‘ICCKI/Ie IIPOLECCChI, TIOHATHUC 06
3JIEKTPOJHBIX IOTEHUHANAX. OJIEKTPOJABHKYILAS CHJIA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii U KpUTEPUN CaMOIIPOU3BOJIIBHOIO MPOTEKaHUS MPOLIECCOB.

PaBHOBecus B pacTBOpax

ITporneccel, conpoBoxaaromue 00pa3oBaHue KUIKUX UCTUHHBIX PACTBOPOB HEIJIEKTPOJIUTOB U
AJIEKTPOJINTOB.  ACCOLIMMPOBAHHBIE U HEACCOLMMPOBAHHBIE  3JIEKTPOJIUTHL.  CTeneHb
mucconuanuu. Koncranrta qucconuanuu. PaBHoBecue B cUCTEME, COCTOALIEH M3 HACHIIIEHHOIO
pacTBopa MajOpacTBOPUMOIO JIIEKTPOIIMTAa M €ro KpUcTawioB. PaBHOBecue B pacTBOpax
KOMILIEKCHBIX coeuHeHni. PaBHOBecHe auccolManiy BObl, HOHHOE ITPOU3BEEHHUE BOJIbI U €T0
3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'maponus conen.

CkopocTb peakiuil 1 KaTtaius.

[Tonsitue o xumMuyeckoit kuHeTuke. OJTHOCTAUITHBIE U CIIOKHBIE PEAKIIMU. 3aKOH JEHCTBYIOINX
macc. KoHcranta ckopoctu peakuuu. MoJEKyJasspHOCTE U IOPSNOK peakUMH. 3aBUCUMOCTH
CKOPOCTH pEaKIMU OT TEMIIepaTypbl; DHTAJIbIMUSA aKTUBALMU. |'OMOTE€HHBIH U T€TEPOTrCHHBIN
KaTajus.

XHMHS S- U P- JJIIEMEHTOB

Bonopon-nepBslii 2JIEMEHT NEPUOAMYECKON CHUCTEMBI, €ro JBONCTBEHHOE IIOJIOKCHHE.
OneMeHThl 1 - 2 1 13 - 18 rpynn nepuoanveckoil cuctemMbl. 3aKOHOMEPHOCTU B M3MEHEHUU
DIIEKTPOHHBIX KOH(QUTYpAIMii, BEIMYMH pPAJUYCOB, 3JICKTPOOTPUIATEIBHOCTH W JHEPTUU
VMOHM3ALMY aTOMOB. TUIIMYHBIE CTEIIEHU OKUCIICHUS. XUMUYECKUE CBOMCTBA IIPOCTHIX BEILLECTB.
3aKOHOMEPHOCTH B CTPOCHHHM M CBOWCTBAX OCHOBHBIX THUIIOB coeauHeHui. [IpupoaHbie
COEIMHEHUS, ITOYYEHUE U IPUMEHEHHUE.

Xumus d- u f- smemenTos

OnemeHTsl 3-12 rpynn nepuoandYecKol CHUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
AJIEKTPOHHBIX KOH(UTYpaIii, BEIUYUH PaJNyCcOB, SHEPTUH HOHU3ALINHU, XapaKTEPHBIX CTeNeHeH
OKHUCJICHHS, KOOpJMHAIIMOHHBIX 4YKCel aToMOB. I[IpuponHble coeAUHEHMs], TOIy4YeHHE U
COIOCTaBJIECHUE (PU3UUYECKUX U XHUMHUYECKHUX CBOMCTB MpOCTHIX BemiecTB. CTpoeHue U CBOMCTBA
OCHOBHBIX TUIOB coequHeHuid. OcobeHHoCTH f- 21eMEeHTOB.

4. O0beM y4eOHOH JUCIUIINHBI

Bcero

Bunsl yueOHoI paboThI
B 3au. ex. B akan. yacax

O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 7,0 252




AyAUTOpPHBbIE 3aHATHS: 0,66 24
Jlextuu (JIek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,22 8
Jlaboparopusie 3aHsaTus (J1ad) 0,22 8
CamocrosiTtesibHas padora (CP): 6,09 219
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB AUCITUIUIMHBI 6,08 219
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHOTaNUA padovel MPOrpaMMbl JUCIUILIHHBI
«Opranuveckas xumus» (b1.5.9)

1. Heab AMCUHMIUIMHBI — MPHOOPETEHUE CTYACHTAMH 3HAHHUH O CTPOCHHH OPTaHUYECKHX

COGHHHCHHﬁ, OCHOBHBIX XHMHYECKHUX CBOMCTBaAX Pa3JIMYHBIX KJIACCOB OPraHUYCCKHUX
COCI{I/IHGHI/Iﬁ U MCTOAAaX UX IMOJTY4YCHUS, KaK IPOMBIINIJICHHBIX, TaK U na60paT0pHI,1x.

B pe3yabTare u3y4eHusi JMCHUILIMHBI 00y4aloLIUiics 10 MporpaMMe dakajaBpuara
JOJIZKEH:

Obnaoams cnenyroumu o0mekynsTypHbiMu (OK) u obmenpodeccuonansusimu (OI1K)

KOMIICTCHIIUSIMU

CIIOCOOHOCTBIO K CaMOOpraHu3aIiuy U camoobpazosanuio (OK-7);

CIOCOOHOCTBIO U FOTOBHOCTBIO HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX

JMCUUILUIMH B ipodeccuonanbHoi nesitenbaoctr (OITK-1)

TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (hU3MUYECKOW KapTHHE MHUpa,

MPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BELIECTBA JJIsl MOHUMAHUS

OKpyXaroriero mupa u sieienuii npupoast (OI1K-2);

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMS O CTPOCHHMHM BEIECTBA, IPUPOAEC XUMHUECKOMN CBA3U

B Pa3IMYHBIX KJIaccaX XMMHUYECKHX COCTUHEHUH Ul TOHMMAaHUS CBOWCTB MaTepHalioB U

MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyxkatomiem mupe (OITK-3).
3namo:

TEOPETUYECKUE OCHOBBI CTPOCHUS U CBOWCTB PAa3JIMYHBIX KJIACCOB OPraHUYECKUX
COECITUHEHUI;

CrOoCOOBbI TIOYYEHUSI M XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHHUYECKUX
COCITUHCHHI,

OCHOBHBIE MEXaHU3MBbI IIPOTEKAHUSI OPraHUYECKUX PEAKLINM;

Ymems:

MPUMEHSTh TEOPETUYCCKUE 3HAHMS JIJISI CHHTE3a OPraHUYCCKUX COCIUHEHHUN Pa3IHUHBIX
KJIACCOB;

AHAJIIM3UPOBATDh U MPECACKA3bIBATh PCAKITMOHHEBIC CBOMCTBaA OPraHu4€CKUx COG}IHH@HHﬁ;
COCTAaBJIAATb CXEMbI CUHTE3a OPraHU4YCCKUX COCHHH@HHﬁ, 3a1aHHOT'O CTPOCHUAA,

Braoemes:

— OCHOBaMH HOMCHKJIATYpPbI U KJ'IaCCI/ICbI/IKaI_[I/II/I OPraHu4C€CKuX COG}IHHGHHfl;
— OCHOBHBIMHU TCOPETHUYCCKUMMU NPCACTABJICHUAMU B OpFaHHLIeCKOﬁ XHUMHH,
— HaBBIKAMU 00OCHOBAHMS panrOHAIBHBIX croco0oB MMOJIYYCHHA OPraHNYCCKUX BCIICCTB.



3. Kpartkoe conepxanne THCHMIIMHBI
Homenknatypa opranmdyeckux coeAuHEeHH. Teopusi XHUMHYECKOrO CTPOEHUS U
HachllleHHble  yraeBopopoasl (YB). Ilpupona xoBaneHTtHOM cBs3u. Dopmynsl Jlprouca.
®dopmanbHbiii  3apsan. OddexTsl 3amectutencit. [IpomMexyTodHbIE COSAMHEHUS W YaCTHIIBI
OpraHMYECKUX peakUMsX. OHepreTMdeckas JauarpaMma peakiuu. MexaHu3sM peaklMu.

Crepeounsomepusi, ee BUIbl U 0003HAUCHHUS.

Amudarndeckne coemuHeHus. HacellieHHbIE M HEHAchIleHHbIE YB.  Aukansbi,
LMKJIOAJKAHbI, QJKEHBI, aJKUHBI, MOJMEHbI (AMEeHBI). B KaxkaoM Kiacce paccMaTpuBarOTCA
CJICYIOIINE PA3CIIbl: H30MEPHS, HOMEHKIIATypa, (GU3UIECKUE K XUMUYIECKHUE CBOMCTBA, CIIOCOOBI
noJiyueHusi. MexaHu3Mbl peakuuid. DHepreTuueckas [uarpaMma peakiui.

Apomaruueckue coequaenus. Teopun apomatnyHocTH. CoenuHeHus OEH30JIBHOTO psiza.

N3omepusa. Homenkmarypa. CrocoObl ToydeHHs. XHWMHUUYECKHE CBOWMCTBA. BrusHue
3aMecTHTeNel B OEH30JbHOM KOJIBLIE HA HANpaBJIEHUE M CKOPOCTh PEaKIUil 3JEKTPOPHILHOTO
3aMelICHHUS.

4. O6beM y4eOHOI TUCIUIIHHBI

B B
Bun yae6HO# paboThI 3a4E€THBIX aKazeM. yacax
eIMHULIAX
OO0umasi Tpy10eMKOCTh M CHHUILTHHBI 110 Y4eOHOMY 5,0 180
JIaHYy

AyIUTOPHBIE 3aHITHSI: 0,66 24
Jlexruu (JIek) 0,33 12
[Tpaktuyeckue 3ansatus (I13) 0,33 12
JlabopaTopnsie 3ausaTust (J1ab) - -
CamocrositesbHas padora (CP): 4,09 147
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeI0B JUCIIUILIMHBI 4,09 147
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 Ik3ameH (9)

AHHOTANUA padoyel MPOrpaMMbl JUCIIUTIAHBI
«®usnveckas xumus» (b1.65.10)

1. Henp AMCHUIIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YHPABISIOLIUX XOJOM
XMMHUYECKOT0 IMpoIecca, MOoKa3aTb 00JacTH MPUIIOKEHHS OSTHUX 3aKOHOB M HAy4YHMTh
oOyuJarolierocss TpaMOTHO NMPUMEHSATh UX NPU PELIEHUH KOHKPETHBIX TEOPETUYECKUX U
[IPaKTUYECKUX 3a]1a4.

2. B pesyabTare u3yuyeHusi JMCUHMILIMHBI 00y4YaloLIuiicsi Mo mMporpaMme dakajnaBpuara
JOJIZKEH:

Obaaoams cnenyromumu obmenpodeccruonanbHbiMu (OITK) koMmeTeHIIuAMU:



— CIOCOOHOCTBHIO M TOTOBHOCTH HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHHUIUIAH B mpodeccronanbroi aesreiapaoctr (OTTK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUSI O COBPEMEHHOW (DH3MYECKOW KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUHU BEIIECTBA JJII MOHUMAHUS
OKpY>KaroIiero Mupa u siaeHuii mpuposst (OITK-2);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHHWE O CTPOCHUHU BEIIECTBA, MPUPOJIa XUMHUUECKOU CBS3U
B Pa3NUYHBIX KJIACCaX XMMHYECKUX COCIMHEHUH ISl TOHUMaHUsl CBOMCTB MaTEpHUaoB U
MeXaHHU3Ma XUMHUYECKUX MTPOIIECCOB, MPOTEKAIOIINUX B OKpyxarotieM mupe (OITK-3).
3namo:

— OCHOBHBIC 33aKOHBI (PU3MYECKOW XUMHUH, B3aUMOCBSI3b (U3HUECKUX M XUMHUYCCKUX
XapaKTEePUCTHUK MPOLIeCCca;

— TYTH ONPEISICHUS BAXHEHIITNX XapaKTEPUCTUK XUMHUUYECKOTO PaBHOBECHUS (KOHCTAHTHI
paBHOBECHs, PAaBHOBECHOI'O BBIXOAA MNPOAYKTA, CTEIECHH MPEBPALECHUS HCXOIHBIX
BEILIECTB) W BIUSHUS Pa3IMYHBIX (PAKTOPOB HAa CMEIEHNE XUMUYECKOTO PABHOBECH S,

— YCIIOBHUSA YCTaHOBJICHMS (Pa30BBIX PAaBHOBECUI B OJIHO- 1 MHOTOKOMITOHEHTHBIX CUCTEMaX,
BO3MO>KHOCTH Pa3/ICJICHHSI CI0KHBIX CUCTEM Ha COCTABJISIFOIINE KOMITOHEHTHI,

— TEPMOJMHAMHYECKOE OIMCAHUE CBOWCTB HIACAIBHBIX M HEUJCATBHBIX PACTBOPOB,
MTOAXObI K HAX 0K ICHHUIO TapIIHAIBHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB pacTBOpa.
Ymemn:

— TMPHUMEHATh TEOPETHYECKHWE 3HAHHMS M SKCIEPUMEHTAJIbHBIE METOJbI HCCIIEIOBAHUS
(bu3NIEeCKOi XUMHH TTPU PEHICHNH PO(PECCHOHANBHBIX 33/1a4;

— TPOBOAUTH TEPMOJAWHAMUYECKUE PACUETHI, OCYIIECTBIATH aHAIU3 U HAa OCHOBE 3TOTO
AenaTh 0OOCHOBaHHBIC BHIBOIBI;

— TpeICKa3bIBaTh U HAXOAWUThH ONTUMAIIbHBIC YCIOBHUS MTPOBEACHUS XMMUYECKOTO IIporiecca
C LEJIBIO TTOJTYYeHUSI MAKCUMAaJIbHO BO3MOXKHOTO BBIXO/Ia HHTEPECYIOIIETO MPOAYKTa;

— TPEACTABIATH JAaHHbIE JJAOOPATOPHOTO HCCIIEAOBaHUS B rpadudeckoil hopMe 1 Ha OCHOBE
MOJTyYCHHBIX 3aBUCHMOCTEH OMpPEIeNsiTh COOTBETCTBYIOIINE TEPMOIAMHAMUYECKHAE H
KMHETHUYECKUE XapaKTEPUCTUKN XUMHUECKONW CHCTEMBI 1 XUMHUYECKOTO IIPOIIecca;

— TPOBOJUTH AHAJH3 M KPUTHUECKU OLIEHUBATH MOJyYCHHBIE SKCIIEPUMEHTAILHBIC JaHHBIC,
000011aTh 1 JenaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.
Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHMUYECKHX METOAOB (PM3NYECKON XUMHUH JUIsl peIIeHUs
KOHKPETHBIX MCCIIEI0BATENbCKUX 33/1a4;

— HaBBIKAMH OIPEAENICHUS COCTOSHUS PAaBHOBECUS M CaMOIIPOM3BOJIBHOIO HAIpaBJICHUS
XMMHUYECKOT0 IpoIiecca;

— mpueMamMu 0O0pabOTKH MOJYYEHHBIX OINBITHBIX JAHHBIX Ui BBISBJICHHUS U YCTaHOBIICHUS
B3aMMOCBSI3€H MEX/ly TEPMOAMHAMHUYECKUMH CBOMCTBaMU M (PU3MUECKUMHU MTapaMeTpamu
nporecca;

— 3HaHUSAMH OCHOBHBIX 3aKOHOB (DM3MYECKON XUMUU AJIS COAEPIKATEIIbHOM HHTEpIIpeTaliuu
TEPMOJMHAMHYECKHX PACUETOB;

3. Kpartkoe conepikanue TuCHHMIIIHHBI

XuMuyeckass TEpMOJMHAMUKA. 1-bIi M 2-0M 3aKOHBI TEPMOJMHAMUKHU, nocTynar Ilnanka.
B3aumocBs3p TemnoTsl, paboThl M1 U3MEHEHHs] BHYTPEHHEH 3HEpPTHUU B MpOIeccax C ydyacTHEM
uaeanbHOro rasza. TemnoémkocTs TBEPABIX. KUAKUX M ra3000pa3HbIX BEIIECTB. TepMOXUMUSL.
Breruncnenne TermmoBeiX 3¢G(EKTOB XWMHUYECKHX PEaKIUN, TPOIeccoB (a3oBBIX IEPEX0JIOB,
pacTBOpeHUs] M JpYIHX (U3MKO-XUMHUECKUX IpoleccoB. OHeprus [ubbca u sHeprus
['enpMrosibiia Kak KpUTEpUU HaANpaBlIEHUs XUMHYECKoro mnpoiecca. Pacuér alconmoTHOMN
SHTpONMH. XMMHUECKOE paBHOBecHE. KOHCTaHTa XMMHUECKOTIO pAaBHOBECHS U METO/IBI €€ pacuéra



U DKCIIEPUMEHTAIILHOTO OIpeseiicHUsl. PaBHOBECHBIM BBIXOJl MPOJYKTA, BIHSHHE JIaBIICHUS,
TEMIIepaTypbl, MPUMECH HHEPTHOTO Ta3a HAa PABHOBECHBIM BBIXOJA. YPaBHEHHS H30TCPMBI H
u3o0apel  Bant-T'odpda. Crarucrtuyeckas TepMoauHamuka. Pacd€r TepMOIuHAMHUYECKHX
GyHKIMH Ha 6a3e MPEeICTaBICHHUA O CyMMe TI0 COCTOSTHUSIM.

®dazoBble PAaBHOBECHS B OJJHOKOMITOHEHTHBIX crucTeMax. da3zoBble mepexosl U (a3zoBas
JarpaMMa COCTOSIHMSL Il OJHOKOMIIOHEHTHBIX CHCTEM. TpoHHas ToOYKa. YpaBHEHHUE
Knaneiipona-Knay3suyca. 3aBUCMMOCTb J1aBJIC€HHS HACBIIMIEHHOTO I1apa OT TeMIEpaTyphl.
Onpenenenne TepMOAMHAMHYSCKUX (YHKIHHA Mporecca ¢a3zoBoro mepexona. Kpurudeckas
TeMmeparypa.

Tepmonunamuyeckas Teopust pactBopoB. Kiaccudukauus pactBopoB. CrocoOsl
BBIDQKEHHUSI COCTaBa pacTBopa. l[lapumanbHble MOJSpHBIE BEIMYUHBL. YpaBHeHus [ ubOca-
Mrorema. WneanbHble pacTBOpbl. TepMoauMHaMuyeckue (YHKLUMU CMEIIEHUs JUIsl UAealbHbIX
pactBOpoB, 3akoH Payns. IlpenenbHo-pazbaBiieHHble pacTBOphI, 3aKkoH ['enpu. HeuneanbHbie
pacTBOpBI,  IIOJIOKHUTEIBHBIE M OTPULATEIBHBIE  OTKJIOHEHMs OT  3akoHa Pays.
TepMoaMHAMUYECKOE OINMCAaHWE HEWJICAIBHBIX PACTBOPOB, AKTUBHOCTb, KOI((UIHEHT
akTUBHOCTH. KoymMraTuBHble CBOMCTBA PACTBOPOB HEJIETYUUX BEILECTB B JIETY4YEM PACTBOPUTEIIE.
Kpuockonus, 30ynnuockonus. OcMoc, 0CMOTHYECKOE AaBJICHUE.

®a3oBbl¢ PABHOBECHS B MHOIOKOMIIOHCHTHBIX CHCTeMaXx. /[uarpammsel «naBiieHUE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB Iapa-CoOCTAB IKUIAKOCTU» Ul UICAIBHBIX U
HEeHJIeJIbHBIX pacTBOpoB. 3akoHbl ['nO6ca-KonoBanoBa, Aseorponus. PU3MKO-XMMHUYECKHE
OCHOBBI pa3JieNiCHHs] KHUIKUX CMeceld, pekTuukanus. OU3HKO-XUMUYECKHH U TEPMUUYCCKHNA
aHanu3. Pa3nuyHble TUIIBI AUAarpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuio (a3 u nmpaBuso peryara.

4. O6beM yueOHOI TUCIUIIHHBI

o B 3adeTHBIX B akanem.
Bunpt yueOHoI paboThI
eAMHUIIAX gacax

OO0mast Tpy10eMKOCTb JMCHUUILIHHBI 110 Y4eOHOMY 70 252
IUIAHY ’

AyIUTOPHBIE 3aAHSITHS: 0,89 22
Jlexruu (JIek) 0,28 10
JlabopaTopnsie 3ausaTust (J1ab) 0,33 12
[Tpaktuyeckue 3anstus (I13) 0,28 10
CamocrositesbHas padora (CP): 5,86 211
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHOTanuA padoyeil MPOrpaMMbl THCHUILTHHBI
«Komnongnasa xumus» (b1.b.11)

1. leap aUCHUNIMHBI — O3HAKOMIICHHE CTYIAEHTOB C OCHOBAaMH TEPMOJMHAMHUKH
MOBEPXHOCTHBIX SIBICHHUH, CcIMOco0aMU TONY4YeHHS ¥ BaXKHEUIIMMH CBOWCTBAMHU
JIACTIEPCHBIX CHCTEM.



2. B pesyabTare u3yuyeHusi JHCHHUIIMHBI 00y4YaloLIUiicsl M0 MporpaMme fakajnaBpuara
JOJIZKEH:

Obnadams cnenyronumu oodmenpodeccuonanbHbiMu (OITK) komneTeHusaMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B mpodeccruonanbroi aesreapaoctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O COBPEMEHHOW (H3MYECKOW KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEIECTBA JIJIsi TTOHUMAaHUS
OKpY>KaroIiero Mupa u siaeHuii mpupost (OI1K-2);

— TOTOBHOCTHIO HCIIOJIb30BATh 3HAHUS O CTPOCHUU BEIUIECTBA, IPUPOJIC XUMUUICCKOU CBSZH
B Pa3NIUYHBIX KJIacCaxX XUMHYECKUX COCIMHEHUH ISl TOHUMAaHUsI CBOMCTB MaTEPHAJIOB U
MEXaHHU3Ma XUMHYECKUX MPOIECCOB, IPOTEKAIOIINX B OKpysKkatomieM mupe (OITK-3);
3name:

— OCHOBHBIC TIOHATHA W COOTHOHMICHUA TCPMOIMHAMUKH IMOBCPXHOCTHBIX SIBJICHUM
(TepMoMHAMUKA TOBEPXHOCTHOTO CIIOST; aAr€3Hsl, CMaYBAHUE U PACTEKAHUE KHUJIKOCTEH;
IMCIEPCHOCTh M TEPMOJMHAMHUYECKHE CBOMCTBa TeJd;, aicopOLus Ta3oB W TapoB,
azcopOLus U3 pacTBOPOB);

— OCHOBHBIC MCTOABI NOJTYUCHUS JUCIICPCHBIX CUCTEM;

— OCHOBHBIE CBOWCTBAa JHUCHEPCHBIX CHUCTEM (DIEKTPOIIOBEPXHOCTHHIE CBOMCTBA;
KMHETUYECKUE U  ONTUYECKHE CBOMCTBA; CBOWCTBA PACTBOPOB  KOJUJIOMJHBIX
MMOBEPXHOCTHO-aKTUBHBIX BEIIIECTB);

— OCHOBHBIE IIOHATHUS U COOTHOIIECHUS TEOPUH arperaTUBHOM yCTOMYMBOCTH M KOAryJISALIMH
T10(HOOHBIX TUCTIEPCHBIX CHUCTEM;

— OCHOBHBIC 3aKOHOMCPHOCTH Cpr1(TypOO6pa30BaHI/I$I H PCOJOrn4YCCKHUC CBOMCTBA
JUCIICPCHBIX CUCTCM.

Ymvemn:

— HNOpOBOAUTH PACUCTbl C MHCIIOJIB30BAHUCM OCHOBHBIX COOTHOIIECHUM TCPMOANHAMHUKN
MOBCPXHOCTHBIX SIBJICHUH U PacUCThbl OCHOBHBIX XapPAKTCPUCTUK OUCIICPCHBIX CUCTCM;

Braoemw:

— METOJaMH HW3MEPEHUS] TOBEPXHOCTHOIO HATSKEHHS, KpPaeBOrO VI, BEJIUYUHBI
a7copOIMu W YACIBbHOW TOBEPXHOCTH, BS3KOCTH, KPUTHYECKON KOHIIEHTPAIUU
MUIETO00pa30BaHUs, DSJIEKTPOKHMHETUYECKOTO TOTEHIMANa; METOAaMH MpPOBEICHUS
JMCTIEPCUOHHOTO aHajn3a, CUHTE3a JIHUCIEPCHBIX CHUCTEM M OLIEHKH HMX arperaTuBHOMN
YCTOMYUBOCTH.

3. Kparkoe coaep:kanue 1MCHHNIHHBI
Monayas 1. [IpeameT u npu3Haku 00HEKTOB KOJUIOUTHOW XUMUU

KOJ’IJ’IOI/IHHaH XUMHA - HayKa O IMOBEPXHOCTHBIX ABJICHHUAX W AJHUCIICPCHBIX CHUCTEMAx.
OcHOBHBIC IMMPU3HAKHU JUCIICPCHBIX CUCTEM - I'CTCPOICHHOCTb U OUCHCPCHOCTD, IMOBCPXHOCTHAA
SHEPrUs;, KOJUYCCTBCHHBLIC XAPAKTCPUCTHKU OUCIICPCHOCTH. KJ'IaCCI/I(i)I/IKaHI/IH JUCTICPCHBIX
CHUCTEM.

Monayas 2. TepMoarHAMHKA TTOBEPXHOCTHBIX SIBJICHUIH

OOmass xapakTepuCTHKa IOBEPXHOCTHOM dHepruu. I[loBepXHOCTHOE HAaTsHKEHHUE.
VYpaBuenue ['nu66ca-I'enpmronpua 11st BHyTpeHHEH yeIbHON NOBEPXHOCTHON SHEpruu (TIOJIHOM
MTOBEPXHOCTHOM YHEPTHUN).



Meton wu36biTKOB ['1M0O6ca. DyHnameHTalbHOE ancopOLMOHHOE ypaBHeHHME [ ubOOca.
YactHoe BwIpakeHue ypaBHeHusi [u006ca. I[loBepXHOCTHO-aKTHMBHBIE U IOBEPXHOCTHO-
VMHAKTUBHBIE BEILIECTBA.

Anresust u xore3usi. YpasHenue Jronpe ans padotel anresun. CmaunBanue, 3akoH FOHra.
VYpasuenue [ronpe-lOnra. Pacrekanue xumkoctei, kodhdumueHT pacrekanus mno ['apkuHCy.
Dddext Mapanronu, mpaBuiIo AHTOHOBA.

[TpaBmiio a3 I'mb0ca u aucniepcHOCTh. BiMsiHUe KPUBU3HBI TOBEPXHOCTH HA BHYTPEHHEE
nasnenue ten (ypaBHenue Jlamnaca). Kamumnspasie siBineHus. YpaBuenue KenbBuna. BriusiHue
JIUCTIEPCHOCTH Ha PAaCTBOPUMOCTbH, KOHCTAHTY PaBHOBECHUS XMMUYECKON pEaKIuu, TEMIEPATYPY
dazoBoro nepexoja.

Metoapl mONyYeHHs AHMCIEPCHBIX CHUCTeM. YpaBHeHue PeOunnmepa s paboThI
mucrieprupoBanusi. Jddexkr PeOunaepa. ['oMoreHHas u rereporeHHasl KOHACHCAIHS. DHEPTHs
['u66ca obpazoBanus 3apobiiia HOBOH ¢a3bl. KuaeTtrnka o0pazoBaHus HOBOH (a3bl.

Monayasb 3. AncopOIMOHHBIC PAaBHOBECHS

Ipupona ancopOIMOHHBIX CHII. AncopOIus Ta30B ¥ HapoOB HA OJHOPOAHON ITOBEPXHOCTH.
3akoH ['enpu. Mopens u ypaBHeHue Jlenrmiopa. Teopus HoIMMOJIEKYJISIPHOM ajxcopOuuu
bpynayapa, Ommerta, Temnepa (B3T). Onpenenenue ynenbHoi nosepxHoctu metogom bOT.

AncopO1yst ra3oB M apoB Ha MOPUCTHIX MaTepuanax. Knaccupukanus nop no JJyoununy.
Teopuss KanmuuUIApHON KOHIEHcanuu. Pacuer wHTErpanbHOM M anddepeHInanbHOW KPUBBIX
pacripesiesieHus: oObema 1op Mo pasmepam.

AncopOrsi Ha MHUKPOIIOPUCTBIX Marepuanax.  [loTeHuuanbHas teopusi [lossHu.
Xapakrepuctudeckass KpuBas ancopOomuu. O6oOmeHHoe ypaBHeHHWe Teopun JyOuHMHA
00BEMHOTO 3aIOJIHEHUSI MUKPOIIOp, YpaBHeHue [lyOnHuHa - PagymikeBuya.

AncopO1usi MOBEpXHOCTHO-aKTUBHBIX BeulecTB. [IpaBuio rokno - Tpaybe. 3aBucMMOCTb
IIOBEPXHOCTHOI'O HATSDKEHMS OT COCTaBa pacTBopa. YpaBHeHue [llumikoBckoro. YpaBHeHuUs
COCTOSIHUS Ta3000pa3HbIX OBEPXHOCTHBIX (a/1COPOLIMOHHBIX ) TIIEHOK. Becsl JleHrMiopa.

Monyab 4. DiekTpudecKue siBIeHUs Ha TOBEPXHOCTH

Mexanu3msbl 00pa3oBaHusl 1BOITHOTO AtekTpudeckoro cinos (JI9C). Ypasuenus Jlunnmana.
OnexTpokanuiuisipuble KpuBble. Teopun crpoenus J[OC. Pemenue ypaBHenus Ilyaccona-
bonbumana g qmudysnoit yactu JA9C. 13C no teopuu LlltepHa, nepesapsiika MoBEpXHOCTH.

DNEeKTPOKMHETHYECKUE  SBJIICHUS, DJICKTPOKHMHETHYECKUH  TMOTEHIWald. Y paBHEHUE
['enpmrombia-CMOTYyXOBCKOTO JIIS TIEKTPOOCMOca U dlieKTpodopesa.

Mopyas 5. Kunernueckue cBoicTBa JUCIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCaXKJICHMSI YACTHI] C UX Pa3MepoM. Y ciioBus coOnroneHus 3akoHa CTokca.
CenuMeEHTallMOHHBIM aHAIW3 MOJUIMCIIEPCHBIX cHcTeM. KpHuBBIE pacnpelesieHns 4acTHIl I10
pa3mepam. [Ipupoaa 6poyHOBCKOro IBHKEHUS. 3aK0oH DiHIITeHa - CMomyxoBckoro. CiencTBus
u3 Teopun OpoyHOBCKOro JBmkeHHUs. CenuMeHTaMOHHO-IM((y3nOHHOE paBHOBECHE,
TUIICOMETPUYECKUI 3aKOH.

MOIly.TIb 6. Arper aTUBHaA YCTOﬁQHBOCTB " KOaryJjsinus IUCIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperaTuBHas ycToiiunBocTu cucteM. JlnodunpHble U mM0hoOHbIE
cucrembl. Kpurtepuit muodpunbHoctd 1o Pebunaepy-lllykuny. JlnoduneHbie aucnepcHbie
cucreMsl. Knaccudukanus moBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MH-
nemioodpazoanusi. Ctpoenue munemn [TAB. Comrobunmsanusa. Kputndeckass KOHIEHTpAIs
MUIIEIUI000pa30BaHMsI, METO/IbI €€ OIpeeICHHS.



JInopoOHuble nucnepcHble cucTeMbl. DakTOpbl yCTOMUMBOCTH JHMO(OOHBIX CHCTEM.
brictpast u MennenHnas koarynsiuus. Kunetuka koarynsiiuu mo CMOJyXOBCKOMY. 3aBUCUMOCTD
YHCIIa YacTUI] Pa3HOTO MopsiaKa OT BpeMeHH. OCHOBHBIE NOJI0OXKeHUs Teopun Jlepsruna, Jlannay,
®epesi, Opepbeka ([JIDPO). PacknuHuBaromee paBieHHE M ero cocrapistonme. OoOmiee
ypaBHEHHE [JIs1 HHEPrMU B3aUMOACWCTBUS TUCIEPCHBIX YacThll. [loTeHUManbHbIE KpPUBBIE
B3aUMOJICHCTBHS YacTull. HelTpanu3anmoHHAass W KOHIIGHTPAIMOHHAs Koaryisnus. [IpaBuio
lyneue-I"apau.

Moayas 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHHUECKUE CBOMCTBA TUCTICPCHBIX
CUCTEM

Tumnsl cTpykTyp, 00pa3yroMXCsl B AUCHEPCHBIX cUcTeMax. B3auMocBs3b MEXAY BUAOM
NOTEHLMAIbHON KpUBOH B3aumojeicTBus yactul (no teopuu JJIPO) n TUIIOM BO3HUKAIOIINUX
cTpykTyp.  KoarynsanuoHHO-THUKCOTpONHBIE M KOHJIEHCALMOHHO-KPUCTAJUIM3ALMOHHbIE

CTPYKTYPBI.

Peonornueckuit MCTOJ HCCICOAOBAaHUA OUCIICPCHBIX CHCTCM. OCHOBHBIC IIOHATHA H
HNCaJIbHBIC 3aKOHBI PCOJIOTHH. MOIICJII/IpOBaHI/IC PCOJIOTUICCKUX CBOMCTB Tel.

Knaccudukamuss IUCHEPCHBIX CHCTEM 10 CTPYKTYPHO-MEXaHWYECKHM CBOWCTBAM.
BA3KOCTh JKMIKUX arperaTMBHO YCTOMYMBBIX JUCIIEPCHBIX CUCTEM. YpaBHEHUs OWHIITEHHA,
IlIraynunarepa, Mapka - XayBuHka. Peonornueckue CBOWMCTBA CTPYKTYpHUPOBAHHBIX
AKHUJIKOOOPA3HBIX ¥ TBEP0OOPA3HBIX CUCTEM.

4.00beM yueOHOH TUCHMILTUHBI

B 3aueTHbIx B akagem.
Bunasr yue6HOM paboThI
eIMHULIAX yacax

O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
AyAUTOPHBIE 3aHATHS: 0,72 26
Ulexmmm (JIek) 0,28 10
JlaGopatopHsbie 3ansaTus (J1ad) 0,44 16
CamocrositesibHas padora (CP): 4,03 145
[TonroroBka k 1a00paTOpHBIM paboTaM 1,11 40
Jlpyrue BUIBI CAMOCTOSITENIEHOW PaOOTHI 2,92 105

JK3aMeH
Bua uTOroBOro KOHTPOJISi: 3a4eT/3K3aMeH 0,25 )

AHHOTanuA padoyeil MPOrpaMMbl JTHCHUAILTHHBI
«Anaintuyeckas xumusn» (b1.b.12)

1. Heap aucuumiImHbl — npuodpeTeHre oO0ydyarolUMCS 3HAHHM MO0 OCHOBHBIM TpyIaM
METO/I0B XMMUYECKOT0 aHajIi3a, HauboJee MUPOKO MPUMEHSIEMBIX B IPOMBIIIIJIEHHOCTU U



HCCIIEIOBATENILCKOM paboTe, a TakKe KOMIIETCHIIUH, HEOOXOMUMBIX [UIsl PEIIeHUs
KOHKPETHBIX 337]a4 XUMUYECKOTO aHAIN3a.

2. B pe3yjabTaTe H3yuyeHHsl JMCUHUILUIMHBI 00y4YaKOIIMiicsl O MporpamMMe GakajaBpuara
JOJIZKeH:

Obaaoams crnenyromumu obmienpodeccruonanbHpiMu (OITK) koMmeTeHITUsAMU:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHHUIUIAH B podeccronanbhoi aesreiaproctu (OITK-1);

— TOTOBHOCTBIO UCITOJIb30BaTh 3HAHUS O CTPOSHUHU BEIIECTBA, MPUPOJIC XUMHUECCKOW CBS3U
B Pa3JIMYHBIX KJIACCAX XUMUYECKUX COCTUHEHUHN JIJIsl IOHUMAaHHs CBOMCTB MaTEPHUAIIOB U
MeXaHU3Ma XUMHUYECKUX MTPOIIECCOB, MPOTEKAIOIINUX B OKpykatoiiem mupe (OITK-3).
3uame:

— OCHOBHBIE TOHATHUS, TEPMUHBI, METOJbI U MPUEMBI KAYECTBEHHOI'O U KOJUYECTBEHHOTO
XUMHUYECKOTO aHalln3a, TEOPUI0 XUMHYECKUX M (PU3UKO-XMMUYECKUX METOJIOB aHAJIN3a,
MIPUHIIMITEI pA0OTHI OCHOBHBIX MMPUOOPOB B (PH3UKO-XUMUIECKUX METOJAX.

Yuemn:

— TMPUMEHSTH MPUOOPETEHHBIC MPAKTUICCKUE HABBIKU B MPOPECCHOHATBHON NeATCIIEHOCTH
JUISS pEIICHUs KOHKPETHBIX 3a/]ad; BJIAQJCTh. IOHUMAHHEM LEJICH W alrOpuTMOB
XUMHYECKOIO aHalii3a, CIOCO0aMM PEIICHUS AaHAJUTHYECKMX 3a7a4, OLEHKOMH
BO3MOXXHOCTEH Ka)XJOro MeETOoJa aHaliu3a, OCHOBAMH METPOJOTHYECCKOW OICHKH
Pe3yabTaTOB KOJMUECTBEHHOTO XUMHUYECKOTO aHATN3a.

Bnaoemw:

— I[IOHMMaHWeM 1eJleil W aNropuTMOB XHMMHUYECKOIO aHalM3a, CI0CO0aMU peleHUs
aHAJIMTUYECKUX 3aJ]1a4, OLIEHKOM BO3MOKHOCTEH KakJI0Or0 METOoJla aHalln3a, OCHOBaMH
METPOJIOTHYECKON OIIEHKH PE3YJIbTaTOB KOJIMYECTBEHHOTO XMMUYECKOTO aHAIH3a.

3. Kpartkoe conepxanue JTUCHHMIJIMHBI:

Beenenune. Ilonstue 006 anamuthmueckod xumun (AX) Kak O cHCTeME€ 3HAHUH,
MO3BOJISIOIIEH YCTAaHOBUTh KaUeCTBEHHBIN M KOJMUYECTBEHHBIH COCTaB BemiecTBa. 3amaun AX.
AHAIMTUYECKUH CUTHAJI KaK HOCHUTENb KAueCTBEHHOW M KOJIMYECTBEHHON WH(popmanuu 00
o0bekTe aHanuza. [loHsaTHe o mpoboorbope M mpobdomoaroroBke. OCHOBHBbIE TpeOOBaHMA,
NpeIbSBIsIEMbIE K METOJaM XHUMHUYECKOTO aHaju3a. YCIOBHS BBIOJHEHHS OIPEIEICHUI.
AnanuTtnydeckas Gpopma, aHaIUTHYECKUE MPU3HAKU. AHAIUTHYECKUE KIacCU(UKALMU KaTHOHOB
Y aHUOHOB.

Cucremarndeckuii u JapoOHBIN  aHanu3. COBpEMEHHBIE METOAbl HJICHTU(PUKAINU
AIIEMEHTOB U coenHeHni. OpraHnyecKkue aHATUTUYECKUE PeareHThl B aHAIIM3€ HEOPraHMYeCKUX
BelecTB. PaBHOBeCHS B aHAJIMTUYECKMX TOMOTCHHBIX M T'e€TePOTreHHBIX cucTemax. OCHOBHBIC
TUTIBI peakiui, npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIICHHE-
BOCCTAHOBJIEHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanre paBHOBECHS aHATTUTHYECKUX
peaxIuii ¢ MOMOIIBI0 KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peaklnii ¢ MOMOINBIO amnmapara
YCIIOBHBIX KOHCTaHT paBHOBecHs. VICTOIp30BaHUE YCIOBHBIX KOHCTAaHT PAaBHOBECHS IS
ONTUMM3AINHA AHATUTUYECKUX PEaKIUid M TMPAKTUYECKUX YCIOBHH WX BBHIMOTHEHHUS. OCHOBBI
METOJIOB KOJIMYECTBEHHOTO XHMHYECKOTO aHaim3a. MeToabl KOJIMYECTBEHHOTO aHalln3a.
TpeGoBanusi, MpeIbIBISIEMbIE K XUMHUUECKAM PEAKIIUSAM, UCIIOJIb3yEMbIM B XUMUYECKOM aHATTH3e.
Orambl KOJIMYECTBEHHOro aHanmmu3a. [ToHATHE O TpaBHMETPUYECKOM aHalm3e. TeopeTHdecKue
OCHOBBI THTPUMETPUUYECKOTO aHanu3a. [lpuembl TuTpoBaHus. PacdeTsl B THUTPUMETPHH.
I'paduueckoe  oroOpaxkenme mpormecca  TUTpoBaHWsA. CKadyoK  TUTPOBAaHHS,  TOYKA
HKBUBAJIEHTHOCTH, KOHEUHAs] TOYKA TUTpoBaHUs. [lepBUUHbBIE 1 BTOPHYHBIE CTAaHAAPTHL. MeTox
KHCJIOTHO-OCHOBHOTO THUTPOBaHHS. BBIOOpP KHCIOTHO-OCHOBHOTO HWHIWKATopa. IlpuMepsl



onpez[eneHm"L MGTOI[BI OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHOT'O TUTPOBAHUA. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIN MOTEeHIIMAT. DaKTOPHI, BAUAIONIME HA €0 BEIUYMHY. Y paBHeHre HepHera.

[lepmanranatomerpus. Momomerpus. OntuMusanus — yclIoBHil — ompemenenus.  Merox
KOMITJIEKCOHOMETPHUYECKOTO0 THUTpoBaHUsA. (OCOOEHHOCTH peakiuii KOMILIEKCOOOpa3oBaHuUs
(xematooOpa3oBanus) HOHOB MeTawioB ¢ OJITA. Bwibop onTUMagbHBIX  YCIOBHI
KOMIUICKCOHOMETPUYECKOTO  THTPOBaHHWSA.  TWUTpOBaHME IO  METOAYy  OCAXKICHUS.
Mertponioruueckas oreHKa pe3ysibTaToB aHanu3a. HAuKaTOpHbIe U HHCTPYMEHTAIbHBIE CIIOCOOBI
YCTaHOBJICHHS TOYECK SKBUBAJICHTHOCTH.

Benenve B (u3HKO-XMMHUECKHUE (MHCTPYMEHTAIBHBIC) METOABl XUMUYECKOTO aHAN3a
(MMXA-OXMA). Knaccudukanus (GuU3NKO-XUMUUYECKHX METOJOB aHAIM3a. AHaTUTHYCCKUN
CUTHAJ Kak nH(pOpMaTHBHAs (YHKIUS COCTaBa BEIIECTBA. METO bl KOJIMUECTBEHHBIX H3MEPECHUN
B ®XMA, ux xapakTepucTuKa. AHATUTUYECKUE U METPOJIOTHYECKUE XAPAKTEPUCTUKU METOIUK
OIpeEIICHUS.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3a4yeTHBIX B akaagem.
Bupabl yueOHoii padoThI
eIUHHNIAX yacax
O6Aast TPYA0EMKOCTh JHCIHUIIMHBI 10 y4eOHOMY 5.0/ 180 Scem/ | 6 cem/
LHEELEL ’ 2 3.e. 33.e.
AyIMTOPHBbIE 3aHATHS: 0,61 10 12
Ulexmu (JIek) 0,28 4 6
JlaGopatopHsbie 3ansaTus (J1ad) 0,33 6 6
CamocrositesibHas padora (CP): 4,17 75 75
[ToaroToBka k 1abopaTopHbIM paboTam 1,39 25 25
Jlpyrue BUJbI CAMOCTOSITENIEHOU PabOTHI 2,78 50 50
3auyer ¢
By MTOr0BOIr0 KOHTPOJISA: 3a4€eT / IK3aMeH 0,22 3auer (4) OLIeHKOH
4)

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«Hnxkenepunas rpapuxa» (b1.5.13)

1. HCJII) JAUCHUIIJIMHBI — Hay‘-H/ITB CTYHeHTOB BBIIIOJIHATH U YUTAThH qepTe)KH 110 HpaBI/IJ'IaM 158
YCJIOBHOCTAM COTJIACHO CTaHAapTaM eHHHOﬁ CUCTCMBbI KOHCprKTOpCKOﬁ AOKYMCHTAaIUH
(ECKJD).

2. B pesyabTare u3yuyeHusi IMCUMILIMHBI 00y4YaloLIuiicsi Mo MporpaMMe dakajnaBpuara
JOJIZKEH:

Obnadams cnenyronumu oodmenpodeccunonanpHbiMu (OI1K) komneTeHusaMu:



- CIOCOOHOCTHIO K CAaMOOpraHu3aIuy u camooopaszoBanuio (OK-7);

- BJIQJICHUEM OCHOBHBIMH METOJIAMH, CIIOCOOAMH M CPEJCTBAMH IOJIyYCHHUS, XPAHCHHUS,
nepepaboTku MH(OPMAIMU, HABBIKAMU PabOTHl ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIIPABICHHUS
undopmanwueii (OI1K-5).

3name:

—  ¢c1ocoObl 0TOOPaKEHUSI MPOCTPAHCTBEHHBIX (POPM Ha TUIOCKOCTH;

— TMpaBWia U YCIOBHOCTH MPH BBHIMOIHEHUU YEPTEKEH;

—  BWJIBI U3JICTIUH U KOHCTPYKTOPCKHUX JOKYMEHTOB;

— Ha YPOBHE MPEJICTaBJICHHS XapaKTEPUCTUKU (DOPMBI M IOBEPXHOCTH W3JICITHA.
Ymemn:

— BBINOJHATHP M YUTATh YEPTEHKH TEXHUYCCKHX W3ICIUHA C YYETOM JCHCTBYIOLIUX
CTaH/IapTOB;

—  BBINOJHATH M YUTATh CXEMBI TEXHOJIOTHYECKUX MPOLIECCOB;

— UCHOJB30BaTh CPEJCTBA KOMITBIOTCPHOM rpadMKu /Il M3TOTOBJICHUS YSPTEKCH.
Brnaoemw:

— crnocobaMu M prueMaMu U300pa)KeHus IPeAMETOB Ha MIIOCKOCTH;
— rpaduyecknm makerom «Kommacy.

3. Kpartkoe conepikaHue IHCUMIIIMHBI:

Monayasb 1. U3nesine 1 KOHCTPYKTOPCKHE J0OKYMEHTBI.

3HAKOMCTBO C BHMJAaMU U3JEIMH M KOHCTPYKTOPCKHUX JIOKYMEHTOB, CXEMBI. Apmarypa
TpyOOTIIpOBOIa H3yUeHHE PE3Bb0, PE3bOOBBIX M3/IEIHI 1 BHITIOJHEHNE ICKI30B U YEPTEKEH AeTanen
C pe3b00id.

Mopayas 2. CoenuHeHnue aerasei.

CrannmapTHbie pe3b00BbIC U3aenus U coequaenus. CoequHeHue 1eTaaeii 00JITOM M MITUIBKOH.
Pe3vOoBbie  TpyOHBIE coeauHeHus. llankoBele coenuHeHus. DiaHLEBbIE COEIMHEHUS.
HepasbemHble coenrHeHus aeraneil. ['eomerpuueckie XapakTepuCTUKU (POPMBI U TTOBEPXHOCTHU
A3ICITNH.

Mopnyas 3. UepTexn cO0POYHBIX eIHHULL. JJIEMEHTHI KOMIIBIOTEPHOI rpauKu.

[IpaBuna BeIMoMHEHHS M OopopMIIeHUs COOpOYHOro ueprexa. JleramupoBaHue uepTexei
COOPOYHBIX €IUHUL. DJIEMEHThl KOMIIbIOTEPHOU IpauKH.

4. O0beM AUCUMILIUHBI U BH/1bI y4e0HOI padoThl.

Bunsr yaeGHOI paboTh B 3aueTHBIX B akanem.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eOHOMY 4,0 144
IUIAHY
AyIUTOPHBbIE 3aHITHSI: 0,33 12
Jlexumu (Jlex) 0,11 4
[IpakTuueckue 3anstus (I113) 0,11 4




JlabopaTopnsie 3ansaTust (J1ad) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
Kypcoas pabora 0,33 12
Jlpyrue BUIbI CaMOCTOSTEIHLHON paboThI 3,09 111
Bua koHTpoIs: 3aueT / IK3aMeH 0,25 IK3aMeH
9)

AHHOTaNUA padoyeil NporpaMMbl M CUUILTAHBI
«IIpukaagnas mexanuka» (b1.5.14)
1. Heab IUCHUILUIMHBI — HAYYUTh 00YYAIOMIETOCS TBOPYECKOMY MOAXOY K BBITIOTHEHUIO
WHKEHEPHBIX pPACYETOB Ha MPOYHOCTh, >KECTKOCTh U YCTOMYHMBOCTH DJIEMEHTOB
KOHCTPYKUMH, AeTAJIEH y3JI0B MAIIVH U allapaToB.

2. B pe3syabrare mu3ydyeHHs JUCHHUIUIMHBI OOYYAIOIIMIiCsI 1O MporpamMme
0akajaBpHUaTa q0JI’KeH:

Obaaoams crnenyromumu odmenpodeccuonanbabiMU (OITK) koMeTeHITUAME:

CTIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIWCIHUILIAH B
npodeccronanbHoit aesrenbHoctu (OITK-1);

CIOCOOHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOH (U3MYECKOl KapTUHE MHupa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEILECTBa AJIs MOHUMAHUs
OKpyXaromiero mupa u sisiieanit npupoasl (OI1K-2).

3namo:

OCHOBHBIE YPaBHEHUS U METOBI PEUICHUS 3a/1a4 CONPOTHUBIICHHUSI MATEPUAIOB U JieTalel
MaIllnH;

OCHOBHBIE METO/IbI PACYETOB HA TPOYHOCTD U )KECTKOCTH 3JIEMEHTOB KOHCTPYKIIMHA MaIIHH
U arnmnaparos;

OCHOBBI TEOPUH pacueTa JeTajel U y3J0B MallliH U allapaToB XUMUYECKON TEXHOJIOTHH.
Ymems:

MIPOBOAUTH PACYEThl 3JIEMEHTOB KOHCTPYKIIMII Ha OCHOBE METOJOB COINPOTUBICHUS
MaTepHuaos;
paccuuThIBaTh U KOHCTPYMPOBATh AETAIN MAILUH 10 UCXOAHBIM JAHHBIM;
IPOU3BOUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUsM  pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JI€Tajeil MalInH.
Braoemy:
HaBbIKaMU pacyeTa CONMPOTUBIICHNUS MaTEPUAJIOB aHATUTHUECKUMU METO/IaMU;
HaBbIKaMU BbIOOpa MaTEpUasIOB 10 KPUTEPUSIM MPOYHOCTH;
pacdyeTamMu TUIOBBIX J€TAJIEd MAIllMH, NOJIb3YACh CPaBOo4YHOM iutepaTypoit u I'OCTamu.
3. Kparkoe conep:kanue THCIIUNIHHBI:
1. BBeaenue
Ponp mpenmera «llpuknanHas MexaHuka» B (OpPMHUpPOBAHHM HHXKEHEpa XHMHKa-

texHosora. «[IpuknagHas MexaHWKa» KaK OCHOBAa JUIsi TMOHMMAaHWUS DPAaOOTHI, YCTPOWCTBA U
0e30MmacHOM 3KCIUTyaTaliui 000pyI0BaHUs XMMHUECKOTO IPOU3BOICTBA.

2. Moayas 1 «Onpenenenne peakuuii onop. PacrskeHue-cxaTue».
Paznen 1.1. Onpenenenue peakuuii omop.
AOCOMIOTHO TBEpAOEe Teno. DIeMeHThl cTaTUKH. OCHOBHbBIE MOHSATHS. AKCHOMBI

CTaTHKHU. YpaBHEHUS paBHOBecus. CBS3U U UX PEAKIINU.



Paznen 1.2. Pactsxenue-cxarue.

OCHOBHBIE JIONMYIIEHUS] U MPUHLMIBI COMPOTUBJICHUS] MaTepranioB. MeTos CeYeHU.
Hanpsoxenus, nepopmanuu u nepemerienusi. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHUX
yCWIMM, HanpsokeHHMd u  nepeMenieHud. (CraThyecku  ONpeAeNMMble U CTaTHYECKHU
HeolpeaenuMble 3a7auu. JluarpaMmmsl pacTsKEHUS JUIsl IVTACTUYHBIX U XPYIKUX MaTEpHaIOB U UX
XapaKTepUCTUKU. JlomyckaeMble HaMpsKeHUsl. Y CII0BUE TPOYHOCTH MPU PACTSIKEHUH (CHKATHUH).

3. Moayas 2 «Kpyuenune. U3runo».

Paznen 2.1. Kpyuenue.

3akon ['yka npu cnBure. BuyTpennue cuiioBsie pakTopbl NpHu KpydeHuu. HanpsokeHus
B CTEP>KHSX KPYIJIOIO CeYEHUs. Y CJI0BUE MPOYHOCTHU MPU KPYUEHHUH.

Paznen 2.2. U3rud.

['eomeTpuyeckne XapakTepUCTUKH IUIOCKMX cedyeHuid. [loHstne wuucroro wu
nornepeyHoro u3ru6os. IlpaBuina nocTpoeHus S0P NOMEPEYHBIX CHIT U M3TUOAIOIINX MOMEHTOB.
Onpenenenre HOpMaJbHBIX HANpPsOKEHUH. YciloBHEe NPOYHOCTH mpu u3rude. OnpeneneHue
KacaTeJIbHBIX HANpsHKEeHUN. PannonanbHbie POPMBI CEUEHUH.

4. Moayab 3 «CJ10:KHO€e HATIPSAKEHHOE COCTOSTHH ).

Paznen 3.1. CiioxHOE HANPsHXKEHHOE COCTOSIHUE.

OCHOBBI TEOPUM HAINPSIKEHHOIO COCTOSIHUSLT W TUIOTE3bl NpodHOCTU. [loHsTHe
HANpPSHKEHHOTO COCTOSIHMA. | TTaBHBIE TUIOMANKK U TJIaBHBbIE HampspkeHus. OO0OMIeHHBINH 3aKOH
I'yka. Haznauenue runore3 npoyHOCTH. [IoHSATHE >KBUBAJICHTHBIX HANpPSDKEHUN U KPUTEPHUEB
IIPOYHOCTH.

Pa3zpnen 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYAbl XMMUYECKUX HPOU3BOACTB. OrlpesnesieHue HaNpsKeHUH 1o
06esmomeHTHON Teopuu. OcHoBHBIE JfomymieHus. BwiBog ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0UEK 10 YpaBHEHHUIO Jlamuiaca 1 o cTaHJapTU30BAHHON METOIUKE. Y CI0OBHE
MIPOYHOCTH.

Paznen 3.3. Pacuer cxarbIx cTep>KHEN HA YCTOWYUBOCTb.

YCTONYMBOCTh  3EMEHTOB  KOHCTpYKUMH. [loHsATHE KpUTHMYECKOM CHIIBI U
Kod(p¢uIMeHTa 3amaca MPOYHOCTH. Pacuer KpuTudeckod cwibl 1o Dinepy. I[lpenenst
IpUMEHUMOCTH (opMyisl Ditnepa. [lpakTuueckuii cnocob pacuera Ha YCTOWYUBOCTbD.

5. Moayas 4 «/letanu Mamun».

Paznen 4.1. Coenqunenue netanei MalivH.

Knaccudukanus neraneil MalvH U anmnapaToB XUMUYECKUX MPOU3BOACTB. Pe3p00BbIe
coeauHeHus. Pacuer OONTOBBIX COEJUHEHUH IpPHU MOMEPEUHBIX MU MPOJOJBHBIX Harpyskax.
[[ImoHouHble coennHeHus. HazHaueHne u BuAbI MIMOHOK. Pacuer MINOHOK Ha Cpe3 U CMSATHE.
Bugpl cBapku. O6sacts npuMeHeHus. Buasl cBapHbIX MIBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pa3nen 4.2. Bansl u ocu, MX ONOPBI U COEAMHEHHUS.

Banel, ux knaccupukanus u HazHaueHue. Ocu. [IpoeKTHpOBOUHbBIE pacueThl BaJOB U
oced. llogmmnHuku ckonexeHus. Marepuansl Biuageime. llogmmnHukun — KayeHwus.
IIpyHIMIIIansHOE YCTPOMCTBO M OCHOBHBIE T'€OMETpPHYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJI0OCTAaTKU U 00JIACTH MPUMEHEHUS MOIIIMITHUKOB Ka4eHUs U CKOJIbXeHus. [IpuBoaHbIe My(QTHI.
Hasnauenune. Knaccudukanuss Myt no npuHOUNY AEUCTBUS U XapakTtepy padoTel. Ilopsmok
no60pa My(T ¥ OCHOBBI TPOYHOCTHOT'O pacyera.

Pa3znen 4.3. Mexanndeckue nepenayu.

3ybuatsie nepenaun. OKpyx)HOe U paguainbHoe ycuus. Penykropel. Onpenenenue u
knaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O0beM yueOHO JUCUMIIJIMHBI

Bunsl yueOHoI paboThI B 3agernbix | B akanem.
eAUHULAX yacax




O0mas Tpy10eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 144
AyIMTOpPHBIE 3aHATHS: 0,44 16
Jlextuu (JIek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,22 8
CamocrositesbHas padora (CP): 3,31 119
Bua uTOroBOro KOHTpPOJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH
©)

AHHOTaNUA padoyeil NporpaMMbl IMCUUILTAHBI
«JIeKTPOTEXHUKA U MPOMBbIILIeHHAs 3J1eKTpoHuka» (b1.5.15)

1. Hdeap aucHMIUIMHBI — (GOpPMUpOBaHHME Yy OOydaromerocs KOMIIETCHIHUH,
00ECIICUNBAIOIINX TEOPETHYESCKYI0 M TPAKTUYECKYI0 MOJrOTOBKY BBIYCKHHUKA,
YMEIOIIEr0 BBIOMpAaTh M OSKCIUTyaTHPOBATh AIICKTPOTEXHHMYECKHE U AIICKTPOHHBIC
YCTPOKCTBA, BJIAJICIOIIETO HaBBIKAMH UCIIOJIb30BAHUS COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHIA TSI aBTOMAaTH3UPOBAHHOTO MOJICIIMPOBAHMUS U pacyera
SJICKTPHUYCCKUX U DJICKTPOHHBIX IICHCfI.

2. B pesyabraTe u3y4YeHHs JUCHUIUIMHBI OOyyammmiics 10 mporpaMmme
0akajiaBpuaTa J10JIKeH:

Obaaoams crnenyromumu oomekynsTypHbiMu (OK) u obmenpodeccuonansusivu (OI1K)
KOMITCTCHIIHSIMH:

— CMOCOOHOCTBIO K caMOOpraHu3anuu u camoobpasosanuio (OK-7);

— TOTOBHOCTBHIO HCIIOJIb30BAaTh 3HAHHS O COBPEMCHHOW (DH3MYECKOW KapTHHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEIECTBA JIJIsi TIOHUMAaHUS
OKpYy»Karoriero Mupa u sisieuuii npupoasl (OI1K-2);

— BJIQJICHUEM OCHOBHBIMHU METOJIaMH, CIIOCOOAMHU U CPEJICTBAMH MOJYYCHHS, XPAHCHUS U
nepepaboTku MH(pOpMannM, HaBBIKAMU pabOTHI C KOMIBIOTEPOM KakK CpEICTBOM
ynpasnenus napopmanueii (OI1K-5).

3name:
— OCHOBHBIE IOHSTHUS, OTIPEACTICHUS 1 3aKOHBI AIEKTPUIECKUX IEMei;

— MCTOABI MOACIUPOBAHNS, aHAJIN3a U pacqéTa LIEIei MOCTOSHHOTO U IMNEPpEMCHHOI'0 TOKOB,
MCTOHOJIOTUIO IJICKTPOTCXHUYICCKUX HSMepeHHﬁ;

- YCTpOﬁCTBO W IPpUHIUAIIBI pa6OTBI QJICKTPOTECXHUYCCKOT'O U 3JICKTPOHHOI'O O60py,£[0BaHI/ISI,
TpaHC(l)OpMaTOpOB, QJICKTPUYICCKUX MAIINH, HCTOYHHUKOB ITUTAHUA.

Ymems:

— TpPHUMEHATh TEXHOJOTMHM MOJEIHMPOBAHUS, aHaiW3a, pacu€ra W OKCIUTyaTaluu
AJIEKTPHUYECKUX CETeH, MPOMBIIUICHHOTO JJEKTPOOOOPYIOBAaHUS M AIEKTPOHHBIX
npubOopoB;

- BBI6I/IpaTB QJICKTPOTCXHUUYCCKOC U JJICKTPOHHOC O60py,[[0BaHI/IC Ui pCIICHHUA 3aaav
MPOCKTUPOBAHUA U pCAIN3aAlIUN XUMHUKO-TCXHOJIOTHYCCKUX TTPOIECCOB U MTPOU3BOJICTB.

Braoemy.:

— METOJIaMH MOJEJIMPOBAHUS U pACUETA DIIEKTPUUECKUX U DJIEKTPOHHBIX LIETIEH;



— HaBBIKAMH TPAKTHUYECKOM pabOTBl C 3IEKTPUYECKOM ammapaTypoil M 3JIEKTPOHHBIMU
YCTpOMCTBaMU.
3. Kpartkoe conepxanue TUCHMIIMHBI
Beenenue. I[Ipenmer, OCHOBHBIE ITOHATHS, METOLOJIOIMS DJIEKTPOTEXHUKU M DJIEKTPOHUKHU.
Kpartkue ucropuueckue cBeeHus. 3a1a4l 1 MECTO Kypca B IOJATOTOBKE OaKaiaBpa TEXHHUKH H
TEXHOJIOTUH.

Mopayas 1. DnexkTpuueckue Lenu

1.1.0cHoBHBIE onpezieNieHus], ONMCAaHUs TapaMeTPOB U METOO0B pacuéra 3JIEKTPUUECKUX IIeTeH.
OcHoBHBIC TIOHATHS W O0O3HAYCHUS DJICKTPUUYECKUX BEIUYUH M DJIEMEHTOB JJIEKTPHUYCCKHX
neneil. OcHOBBI anekTpoOe3onacHocTH. OCHOBHBIE TMOHSATHS TEOPUU AIIEKTPUUYECKUX IIETICH.
OCHOBHBIE TTPUHIIUIIBI, TEOPEMBI U 3aKOHBI SJIEKTPOTEXHUKUA. METO bl MOJICTUPOBAHMS, aHATN3A
U pacy€ra JUHEHHBIX JEKTPUUECKUX LIeTIel TOCTOSTHHOTO TOKA.

1.2. DnexTpuyecKue U3MEPEHH U IPUOOPHI.

Metoael u3MEpeHMs VIEKTPUYECKUX BEIMYMH: MPAMBIE W KOCBEHHBbIE. AHAJIOrOBBIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE IPUOOPHI: YCTPOUCTBO, IPUHIIMII IEHCTBUS,
oOmactu mpuMeHeHMs. VI3MepeHHMe 3JIEKTPUYECKMX  BEJIMYMH: TOKOB,  HAIPSDKEHHH,
CONPOTUBIICHNI, MOIIIHOCTH Y DHEPTUU.

1.3. Ananm3 u pacuéT TMHEHHBIX Ienell MepeMEHHOTO TOKa.

Crioco6b1 mpencTaBiieHus (B BUAEC BPEMEHHBIX JUArpaMM, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napaMmeTpsl (aMIUIUTYy1a, 4YacToTa, HayanbHas ¢a3a) CHHYCOMIaIbHBIX (YHKIMI. MrHOBEHHOE,
CpelHee U JeHCTBYIOIIEe 3HAaUCHHsI IIEPEMEHHOT0 CUHYCOMAAIbHOTO ToKa (HanpsukeHus u J/C).
AKTHUBHOE, pEaKTUBHOE U MIOJIHOE COITPOTUBIICHUS BETBU. MOIIHOCTD B LIEMSAX IEPEMEHHOTO TOKA.
Koadoumuentr momnoctr (cos([]))  ero TEXHHKO-IKOHOMHYECKOe 3HaueHue. [IpumeneHue
anreOpbl KOMIUIEKCHBIX YHUCENl B 3JEKTpoTeXxHHKEe. KOMIUIeKCHBIH MeToj pacuéra JTHUHEHHBIX
1enei nepeMeHHOro Toka. bajiaHc MOIIHOCTH B LIETISIX IEPEMEHHOTr0 TOKa. Pe30HaHCHbIE SABJICHUS
B JIEKTPUYECKUX 1eTsIX. PesoHaHCc HampspKeHU U TOKOB. AHanu3 U pacy€T TpexQasHbIX Henei
NEPEMEHHOTO TOKa. ABTOMAaTU3MPOBAaHHOE MOJIEIMPOBAHUE U PACUYET DIEKTPUUYECKUX U
3NEKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).

Moay.b 2. DneKTpOMarHUTHBIE YCTPOHCTBA U DJIEKTPUYECKHE MAIIUHBI
2.1. TpancdopmaTopsl.

Ha3nauenue u oOnactu mpuUMeHEHMsI TpaHCPOPMATOPOB. YCTPOMCTBO M MPUHIUN JEHCTBUS
onHo(da3zHoro Tpanchopmaropa. AHaiIM3 3JIEKTPOMArHUTHBIX IMPOLECCOB B TpaHchopmaTope,
cxema 3ameneHus. [lorepu sHeprum B TpancdopmaTope. BHeliHue XapakTepUCTUKH.

2.2. ACUHXPOHHBIE MaIIUHBI.

YCTpoHCTBO U MPHUHIMI ASHCTBUS TpexX(a3zHOTo aCHHXPOHHOTO ABUTATENs. MexaHWYecKHe U
paboune XapakTepUCTUKU. DHepreTuyeckue auarpammbl. [1yCck acHHXpOHHBIX JBHTrarteiei ¢
KOPOTKO3aMKHYTBIM H (ha3HBIM POTOpOM. PeBepcrpoBaHue U peryInpoBaHUEe YaCTOThI BpallleHHSI.

Monyinb 3. OCHOBBI AIEKTPOHUKU
3.1. DnemeHTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOMCTB.

[TorynpoBoiHUKH. Y CIIOBHBIE 0003HAUYEHUS, IPUHIUI IEHCTBUS, XapaKTEPUCTUKH U Ha3HAUECHUE
MIOJIYIIPOBOJJHUKOBBIX JUOJOB, TPaH3UCTOPOB, TUPUCTOPOB. MHTErpaJbHbIE MUKPOCXEMBI, HUX
Ha3Ha4YeHHe, KJacCU(pUKalus U MapKUPOBKA.



3.2. cTOYHUKM BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTENHN AIEKTPUUECKUX CUTHAJIOB.

[TorymmpoBOTHUKOBEIC BEIIPSIMUTENH: KIIACCH(UKAIIMSI, OCHOBHBIE ITAPAMETPBI, CXEMBI ¥ TTPHHIIUIL
paboThI BRIIpAMUTEINS. DiekTpuueckue QuibTpbl. Kitaccuukaiys u OCHOBHbIE XapaKTePUCTUKU
yeunuteneid. OOpaTHbIC CBS3H B onepannoHHBIX yermmuTesix (OY), ux BIUsSHUE HA TapaMeTphl U
XapakTepucTuku ycunutelsss. OCHOBHBIE THUITBI ycuiuTesei Ha 6aze OV.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3aueTHBIX B akazem.
eINHULIAX yacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 5,0 144
AyIUTOPHBIE 3aHATHS: 0,39 14
Jlexuuu (Jlex) 0,11 4
[IpaxTuueckue 3ansatus (I113) 0,11 4
Jlaboparopusie 3aHsaTus (J1ad) 0,17 6
CamocrositesbHas padora (CP): 3,36 121
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 3,36 121
Bua uTOroBoro KOHTpOJIA: 3a4eT/3K3aMeH 02 9K3amMeH
25
)

AHHOTaNUA padovel MPOrpaMMbl U CIUILIHHBI
«be3onmacHocTsb xu3HeaessTeabHoCTH (b1.5.16)

1. Hea» aucuMmiuHbl — ¢opMHupoBaHHE Yy oOydaromierocss mpodeccHoHaNTbHOMI
KyJbTYpbl 0€30IacHOCTH, MOJA KOTOPOM MOHMMAETCsl TOTOBHOCTb U CIIOCOOHOCTb
JUYHOCTH HCHOJb30BaTh B NPOQECCHOHATIBHON JIEATENbHOCTH MPHOOPETEHHYIO
COBOKYITHOCTb 3HAHUM, YMEHUH.

2. B pesyabrare u3y4YeHHs [UCHUIUIMHBI OOyYAWUIWICS MO mporpamMme
0akajaBpHUaTa JOJIKEH:

Obnadams cnenyromumu oouiekyabTypHbiMu (OK) u oGmenpodeccuonansasiMu (OI1K)
KOMITETEHITHSIMU:

CIIOCOOHOCTBIO K CaMOOpraHu3aliy U camoodpazosanuto (OK-7);

— CIOCOOHOCTBIO MCHOJB30BATh MPUEMBl OKAa3aHMs MEPBOM IMOMOIIHM, METO/bBI 3allUTHl B
yCII0BUSIX 4pe3Bbuaiinbix cutyarmii (OK-9);

— BJIaJICHUEM OCHOBHBIMH METO/IaMU 3aIlUThl IPOU3BOICTBEHHOI'O MIEPCOHANIA M HACEJICHUS

OT BO3MOJXKHBIX MMOCJIEACTBHI aBapuii, karactpod, cruxuiiHbix 6encteuitl (OITK-6).

3nams.

— OCHOBHBIE TEXHOC(EPHbIE OTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKHU;

— XapakxTep BO3/JEICTBHS BPEIHBIX U OMACHBIX (DAKTOPOB Ha YeJIOBEKa U MPUPOAHYIO CPEy,
METOJIbl 3allluThl OT HHUX IPUMEHHUTENBHO K cdepe cBoeill mnpodeccuoHaIbHON
NESATENBHOCTH.

Ymemo:

— I/I)]GHTI/ICbI/II_[I/IpOBaTI) OCHOBHBIC OITACHOCTU CPEABI o0uTaHUA YCJIOBCKA,



— OIICHHMBaTh PUCK UX peanu3aliy, BHIOMpAaTh METOABl 3aIIUTBl OT OMAaCHOCTEH
MPUMEHUTETFHO K cdepe cBoell MPOoPEeCcCHOHAIBHOW JEATEILHOCTH M CIOCOOBI
obecriedeHrs KOM(POPTHBIX YCIOBUH KU3HEAEATEILHOCTH.

Braoemy:

— 3aKOHOJATENbHBIMH M TPABOBBIMH aKTaMH B 007acTd O€30HacHOCTH M OXpaHbI
OKpY>Karomie cpeibl, TpeOOBaHUAMH K O€30MaCHOCTH TEXHHUECKUX PEriiaMeHTOB B cepe
poeCCUOHATILHOMN 1eATENIbHOCTH;

— cnoco0aMu M TEXHOJOTHSIMH 3aIUThI B YPE3BBIYAWHBIX CUTYAIUX;

— IOHATUHHO-TEPMHHOJIOTMYECKUM alapaToM B 00JacTu 0€3011aCHOCTH;

— HaBbIKAMU PALMOHAIM3ALUU NPOPECCUOHATBHON NEATEIbHOCTH C LIeNbI0 00ecreueHus
0€30I1aCHOCTH U 3alLUThl OKPYXKAIOIEH Cpeibl.

3. Kparkoe conep:xaHue TUCHMIIMHBI.
Beenenne B Oe3onmacHocTb. OCHOBHBIE NOHATUS U onpezeneHus. besomacHocTs u
YCTOMUYMBOE Pa3BUTHE.

Yenosek u TexHochepa. Crpykrypa TexHOChEepsl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOE cOCTOsTHIE TeXHOC]Eph! U TeXHOCPEepHOI 6€30IaCHOCTH.

WNnentudukanus 1 BO3ACHCTBHEC HA YEIOBEKA BPEAHBIX M OMACHBIX (DaKTOPOB Cpeibl
oOurauus.

Knaccudukanus HeraTUBHBIX (AKTOPOB Cpelabl OOWUTAHUS 4YelOBeKa. XHMHUYECKUE
HeraTuBHBIE (DaKkTOphl (BpeAHBIE BeliecTBa). MeXaHHMUECKHE W aKyCTHUECKHE KOJIeOaHwus,
BUOpayst M IIyM. OJIEKTPOMAarHUTHBIE H3Iy4eHHs U 1oJjis. MoHM3Mpyrolue H3IydeHue.
Onexktpudeckuid  TokK. OmnacHble MexaHumdeckue ¢akropsl. Ilpomeccel TopeHus U
M10>KapOB3pPbIBOONACHBIE CBOKMCTBA BEIIECTB U MaTepuanoB. CTaTUUECKOE 3NEKTPUUYECTBO.

3amuTa 4yenoBeKa U cpeibl OOMTAaHMS OT BPEIHBIX M OMACHBIX (PAaKTOPOB MPUPOJHOIO,
AHTPOIION€HHOI'0 U TEXHOT'€HHOI'O IPOUCXOXKIACHUS.

OCHOBHbBIE NPUHIIMIIBI 3ALIUTHI. 3alUTa OT XUMUYECKUX U OMOJIOTMYECKUX HEraTUBHBIX
¢dakTopoB. 3amuTa OT SHEPreTHYeCKHX BO3AeHcTBUM M ¢usnueckux noziei. ObecrneueHue
0€30IacCHOCTH  CHCTeM, pPaboTaloIMX IMOJl JaBJE€HHEM. be3omacHocTh  3KCIUTyaTaluu
TpyOOIIPOBOJOB B XMMHMYECKOM MPOMBIIITIEHHOCTH. be3omnacHas skcruryaTanusi KOMIPECCOPOB.
AHau3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U IPUPOJHBIX PUCKOB.

ObecnieueHrie KOMGOPTHBIX YCIOBUHM JJIS JKU3HU M JESATEIBHOCTH 4enoBeka. IloHsTue
KOM(OPTHBIX UM ONTUMAJIbHBIX yclI0BUI. MuKpokinMar nomemennil. OcBelieHre 1 CBeToBast
cpena B IIOMELIECHUH.

Icuxodu3nonoruueckre U 3proHOMUYECKUE OCHOBBI 0€30IaCHOCTH.

[Tcuxuueckue mporecchl, CBOMCTBA U COCTOSIHUS, BIMsIONME HA Oe30macHOCTh. Buabl u
YCIIOBUS TPYAOBOM 1€ATEIHbHOCTH. DPrOHOMUYECKHE OCHOBBI OE30MMACHOCTH.

UpesBbIyaiiHble CUTYallMU U METOBI 3alIUTHI B YCIOBUAX UX PealU3alUu.
O6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMHUYECKH OMACHBIX 0OBEKTaX.

Pagunanyonnsie aBapuu. Ilpubopsl  paauanMoOHHOM, XUMHYECKOM pa3BeiKd U
JIO3UMETPUYECKOT0 KOHTPOJIsL. Upe3BbIUaliHble CUTYallud BOEHHOT'O BPEMEHH. 3allUTa HAaCEIEHUs
B UpE3BbIYANHBIX CUTYyalUAX. YCTOHYMBOCTh (DYHKIMOHHUPOBAHUS OOBEKTOB AKOHOMUKH B
YpE3BbIYANHBIX CUTYaLHUsX.

praBJ’IeHI/IC 0e30IMacHOCThIO KUBHECACATCIbHOCTH.



3akoHONaTeNbHBIE M HOPMATUBHBIE MPABOBBIE OCHOBBI YIPABJICHUS O€30MaCHOCTHIO
KM3HEJEATEIbHOCTH. OKOHOMHYECKHE OCHOBBI YIpaBieHHs Oe3omacHOCThi0. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE ynpaBieHHE 0€30I1aCHOCTBIO.

4. O0beM y4eOHOM JUCHUIJIMHBI

Bun yueOHol paboThl B 3aueTHBIX B akanmewm.
eIMHUIIAX gacax

OO0mas Tpy10eMKOCTb JIUCHUILIHHBI 110 Y4eOHOMY 4,0 144
IUIAHY
AyaUTOpPHBIE 3aHATHS: 0,33 12
Jlexuunu (Jlek) 0,22 8
JlabopaTopnsbie 3ansatust (JI3) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 1,11 40
[ToxroroBka K 1a00opaTopHBIM paboTam 0,56 20
Jlpyrue BUBI CAMOCTOSITENILHOW PabOTHI 1,75 63
Buja nTOroBoro KOHTpoOJIs: 3a4eT/IK3aMeH 0,25 Ik3ameH (9)

AHHOTanuA padoyeil NporpaMMbl IMCUMILTHHbBI
«IIpoueccsl n anmapaTsl XumMudeckoil Texnosornm» (b1.65.17)

1. Heab TUCOMILIMHBI — BMECTE C AUCHUILUIMHAMU OOIIEH XMMHYECKOW TEXHOJIOTHEH,
XUMHUYECKUMH TIPOIIECCAaMH W peaKTOpaMu M JPYTHMMH, CBsI3aTh OOIICHAYYHYIO H
OOIIEMH)KEHEPHYI0 TMOATOTOBKY XHWMHKOB-TEXHOJOTOB, YTO HEOOXOAUMO TIpH
MOATOTOBKE OakajaaBpOB MO JAHHOMY HAIPaBJICHHUIO ISl HAYYHO-UCCIE0BATEIbCKOM
U TIPaKTUYECKOI paboThl Ha IPEIMPHUATHIIX

2. B pesyabraTe u3y4YeHHs JUCHUIUIMHBI OOyYyamommiics 10 Tporpamme
0akajaBpHaTa qOJIKEH:

Obnaoams crnenyromumu obmienpodeccruonanbabiMu (OITK) komnereHusmu:

— CIMOCOOHOCTBIO U TOTOBHOCTHIO MCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi aesrenbaoctr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHSI O COBPEMEHHOW (DH3WYECKOW KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIECTBA JJIsT MOHUMAHMS —
OKpYyKaroIriero Mupa u ssieHui npupoisi (OI1K-2);

— TOTOBHOCTHIO HCITOJIb30BAaTh 3HAHUS O CTPOCHUH BEIECTBA, IPUPOJIC XUMUICCKOU CBSZH
B Pa3IMYHBIX KJIacCaxX XUMHYCCKHX COCJIMHECHUH ISl TIOHUMAaHUs CBOMCTB MaTEPHAJIOB U
MeXaHH3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIUX B OKpykatoieM mupe (OIIK-3).
3namo:

— OCHOBBI TC€OpPHUHU IECPCHOCA HMITYJIbCa, TCIIJIa W MACChbl; IIPHUHIOUIILI (1)I/I3I/ILICCKOFO
MOACIIMPOBAHUA MPOLCCCOB; OCHOBHBLIC YPAaBHCHUA IBWIXCHUS )KI/I)IKOCTGI\/'I; OCHOBBI



TEOpPUU TEIJIONEepeiadl; OCHOBBI TEOPUU MacCOMEepeayd B CHCTEMax CO CBOOOTHOW U
HETIOABMYKHOM TpaHMIeH paznena (a3; THIOBBIC MPOILECCHl XUMHUYECKOHW TEXHOJIOTHH,
COOTBCTCTBYIOIIUEC allliapaTbl U METOJAbI UX PACUCTa,

— METOAbl IOCTPOEHHUS  HOMIUPUYECKUX U  TEOPETHYECKHX  MOJENed  XUMHUKO-
TEXHOJIOTMYECKHUX MPOIIECCOB.
Ymemn:

— ONpeneisaTh XapakTep JMABMIKCHUS KHJIKOCTEH M Ta30B; OCHOBHBIC XapaKTEPHCTUKH
MIPOLIECCOB TEILJIO- M MAaCCOMEPEIauu; PACCUNTHIBATH MTAPAMETPhI H BEIOMpATh anmaparypy
JUISI KOHKPETHOTO TEXHOJIOTMYECKOro Ipoliecca;

— pacCUMTHIBATHh OCHOBHBIC XAapaKTEPUCTUKH XHUMHUKO- TEXHOJOTHYECKOTO IMpolecca,
BBIOMpATh PAIMOHAILHYIO CXEMY.

Brnaoemw.:

— MeTOJaMM TEXHOJIOTMYECKMX pPACYETOB OTIEIBHBIX Y3JI0B M JAeTaled XUMHUYECKOIro
000opyI0BaHUS;
— HaBBIKAMHU IPOCKTHPOBAHUS THIIOBBIX alllIapaTOB XMMUYECKOM MPOMBIIIUIEHHOCTH;
— MeTOJaMM  OIPENCNIEHUS]  pallMOHAJIbHBIX  TEXHOJOIMUYECKHUX PEXHMMOB  pabOThI
000pyOBaHUSI.
3. Kpartkoe coaepixanue TuCHUINIMHBI:
Moayas 1. I'mapoanHamMuuecKue MPOLIECCHl U alnapaThl XMMHUYECKOW TeXHOOruu. OCHOBBI
Teopuu sBIEHUM nepeHoca. OOIME 3aKOHOMEPHOCTH THJIPOJUHAMHKH, TEIUIONEperadu Hu
macconepenaun. Kuakoctu u rasel. I'uapoaunamuka. Tedenue B TpyOax u kaHanax. [lonoOHoe
npeoOpazoBanue ypaBHeHus: HaBbe-Ctokca. be3pa3MepHble IepeMEHHbIE - KpUTEpUHU
THJIPOAMHAMUYECKOro nogoous (ditnepa, Peitnonbaca, @pyna, roMOXpPOHHOCTH), UX (pU3HUECKUA
CMBICIT; TIapaMeTpuyeckue Kpurepun. KputepuaipHoe ypaBHEHUE JABIKEHHS BS3KOH KHUIKOCTH.
BeiOop ckopocteit morokos. Ilepememienue XuakocTeid M ra3oB € IIOMOIIbI MAlIHH,
NOBBILIAOIINX JABJICHUE.

Mopyasb 2. TernaoBsle NPOIECCH] U anliapaThl XUMUYECKON TEXHOJIOTHH.

OcHOBHBIE TEMJIOBBIE MPOLIECCHl B XUMHUYeCcKol TexHonoruu. uddepeHnnansHoe ypaBHEHHE
nepeHoca HHeprun B (opme TemnoTel. KOHBEKTHMBHBIA TEPEHOC TEIUIOTHL. PaanaHTHBIN
Teruionepenoc. Teronepenaya B MOBEPXHOCTHBIX TEMJIO0OMEHHUKAX.

Moayas 3. Ilpomeccel u ammapaThl pas3feieHus ToMoreHHbIX cucteM. (OcHOBHbBIE
MacCOOOMEHHBIE MPOIIECCHI).

OcHoBBI MaccOOOMEHHBIX TporieccoB. [uddepennnansHoe ypaBHeHHE KOHBEKTUBHOTO
nepeHoca Macchl B OMHApHBIX cpepax. Macconepenada. MarepuaabHbIil 0amaHC HEMPEPHIBHOTO
YCTaHOBUBIIETOCS Mpoliecca. PacyeT MaccOOOMEHHBIX MPOIIECCOB U AIMapaToB AJIs CUCTEM C
OIHHUM pacrnpeaciisi€MbIM KOMIIOHCHTOM.

Pacuer nmonepeunoro ceueHus (AuameTpa) KOJIOHHBI; MIPEACIBHO JOIMYCTUMAs U SKOHOMUYECKH
ONTUMAJbHAs CKOPOCTHU CIUTOMIHOM (ha3bl. OCHOBBI pacueTa BICOTHl MACCOOOMEHHBIX alllapaToB
C HEMPEPHIBHBIM U CTYNEHYATHIM KOHTAKTOM (ha3. OO1re MpUHIUIIBI YCTPOUCTBA U
KJIacCU(UKaIMs anmnapaToB I MaCCOOOMEHHBIX MPOIIECCOB B CUCTEMAaX «ra3(Iap)-KUIAKOCTDY.
OcobenHocTr KOHCTpYKIH adcopOepoB. OCHOBBI pacyeTa U anmapaThl s JUCTUIUISIIAHN.

MOIly.]'Ib 4. OcHOBHbBIC TUAPOMCXAHUYCCKUC TMPOUCCCHI. HpOL[CCCBI W anmaparbl pasAacICHUA
TCTECPOTCHHBIX CUCTEM.

Pa3znenenne uAKUX U Ta30BbIX N€TEPOTCHHBIX CHUCTEM B IOJI€ CUJ TsDKeCcTH. TeueHue uepes
HEMOJIBUYKHBIE 3EPHUCTBIE U ICEBIO0KWKEHHBIE clI0oU. PUIBTPOBAHME CYCIIEH3UN M OUYMCTKA
ra3oB OT IbLIeH Ha QUIbTpax.



4. O0beM y4eOHOH TUCHHIIMHBI

Bcero 6 cemecTp 7 cemecTp
Bunbl yueOHOM paboThI

3ad. AKk. gac. 3au. ef. AK. gac. 3aq. AK. yac.

€. .
O01mas Tpy10eMKOCTh
AUCHUILIUHBI 110 Y4eOHOMY 11,0 360 5,5 180 5,5 180
IUIAHY
AyIuTOPHBIE 3aHITHS: 1,0 36 0,50 18 0,50 18
Jlexiuu (JIek) 0,33 12 0,17 6 0,17 6
[Tpaktuyeckue 3ansatus (I13) 0,67 24 0,33 12 0,33 12
CamocrosiTesibHas padoTa 95 342 475 171 475 171
(CP): i) ) )
CamocTosiTeTbHOE U3YUCHHE 95 342 475 171 475 171
pa3iesioB IUCIUILIINHbI ! ' '
Buxy WTOrOBOr0 KOHTPOJIS: 05 18 025 JK3aMeH 025 JK3aMeH
3a4eT / IK3aMeH ' ’ 9) ’ €)]

AHHOTanUA padovel MPOrpaMMbl JUCIHUILIHHBI

«O0mas xumnueckas rexnosjorus» (b1.5.18)
1. Heap aucuMminHbl — GOpMHUPOBAHUE 3HAHUKW B OONACTH peaNu3alli XUMHKO-

TEXHOJOTMYECKUX TPOIECCOB C€ y4yeToM (DU3UKO-XUMUYECKUX OCOOEHHOCTEN
IPOTEKAIOIUX PEAKIMHA, BBIOOpPA ONTUMAIBHBIX YCIOBHUIl pealu3yeMbIX MpPOILECCOB,
BbIOOpa 9(PPEKTUBHBIX PEAKTOPOB, MPUOOPETEHHsS] HABBIKOB B COCTABJICHHH
MaTepHaJIbHBIX U TEIUIOBBIX 0aJlaHCOB, B pacyeTe MpPOILIECCOB U PEaKTOPOB HA OCHOBE
MaTeMaTUYeCKOr0 MOJEIUPOBaHMsI, IOJNy4yeHUs 3HaHUM B oOjacTu pa3pabOTKH
sHeprocOeperaomux XuMUKo-TexHoiorudeckux cucreM (XTC), 0e30TXOAHBIX H
MaJIOOTXO/IHBIX TEXHOJIOTMH Ha IPUMEPE COBPEMEHHBIX ITPOU3BOJICTB.

B pesyabrare M3yYeHHs JUCHMILIMHBI O0y4yaloluiicss 10 mporpamme
0akajaBpHUaTa q0JI’KeH:

Obaaoams cnenyroummu oomenpodeccuonansusiMu (OIIK) 1 npodeccronanbHBIMU

(ITK) koMmneTeHIUsAMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBHIO HCIOJB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUTUTHH B TipodeccuonanbHoit nestenbHocTu (OITK-1);
- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHWYECKHE pEUIeHHs TNpu pazpaboTke
TEXHOJIOTUYECKUX TPOLECCOB, BBIOMPATh TEXHUUYECKHE CPEICTBA M TEXHOJOTMU C yYETOM
9KOJIOTMYECKUX MocieaAcTBri ux npumenenus ([1K-4).

3nams:

- OCHOBBI TEOPUU XMMHUYECKUX MPOLECCOB U PEAKTOPOB;
- METOJOJIOTHUIO HCCIIENOBAHMS B3aUMOICHCTBUS XMMHUYECKUX IIPEBPAILICHUM U SBICHUI
MepeHoca Ha BCEX MaCIITAOHbBIX YPOBHSX;



- METOJIMKY BbIOOpa peakTopa u pacuéra mporecca B HeM;
- OCHOBHBIE PEaKITMOHHBIC MTPOIIECCH U PEAKTOPHI XMMHUYECKON 1 OMOTEXHOJIOTHH;
- OCHOBHBIC TPHUHILMIIBI OPraHU3AlMU XUMHUYECKOTO MPOU3BOJCTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METOIbI OIIEHKH (P (HEKTUBHOCTH MPOU3BOJICTBA;
- OCHOBHBIE XUMHYECKHUE MPOU3BO/ICTBA.
Ymems:

- PacCUUTaTh OCHOBHBIE XapAKTEPUCTUKN XUMHUYECKOTO MTPOIIECCa;

- BBIOpaTh pallMOHANBHYIO CXEMY IPOHU3BOJICTBA 3aJaHHOTO MPOIYKTa;

- OLICHUTH TEXHOJIOTHYECKYIO 3 (PEKTUBHOCTH TPOU3BO/ICTBA;

- BBIOpaTh 3 QEeKTUBHBII THI pEaKTOPa;

- IPOBECTH PACYET TEXHOJOTMYECKUX MapaMeTPOB Ui 33laHHOTO MTPOIIECcCa;

- OTIPE/ICNUTh apaMeTPhl HAMITYUIlIeH OpraHu3auy Ipolecca B XMMHUUECKOM PEeaKkTope.
Bnaoemn:

— MeToaaMH aHaiu3a 3PGEeKTUBHOCTH pabOThl XUMUYECKUX ITPOU3BOJICTB;
— METOJaMH pacyeTa W aHaju3a MPOIECCOB B XUMHUYECKHX pPEaKTOpax, OMpeIeIcHUs
TEXHOJIOTMYECKHUX ITOKa3aTeIeH;
— METOJaMH BEIOOPA XUMUYECKHX PEAKTOPOB.
3.Kparkoe coaepxxanue JTUCUUIIIHMHBI

Moayab 1. Xumudeckasi TEXHOJIOTUSI U XUMHUYECKOE TTPOU3BOACTBO
1.1. OcHOBHBIE ONPEICIICHUS U MOJ0KECHHUS.

XuMuYecKasi TEXHOJIOTHUS - HayKa 00 5KOHOMUYECKH, IKOJIOTMYECKU U COLIMAaTbHO 000CHOBAHHBIX
crnocobax M mpoueccax NepepaboTKU ChIpbsi C M3MEHEHHMEM €ro COCTaBa U CBOMCTB IIyTEM
MPOBEJCHUS XUMUYECKUX U (PU3UKO-XUMUYECKUX MPEBPALCHUI B MpeaMEThl MOTPEOIeHUsT U
cpenctBa mpom3BojacTBa. OOBEKT XHUMHUYECKOW TEXHOJOTHH - XHMHYECKOE IPOU3BOICTBO.
MexoTpacineBoil XapakTep XMMHUYECKOW TEXHOJOTMU. Pa3BUTHE XMMHUYECKHX IPOU3BOACTB U
XUMHUYECKON TEXHOJIOTHHA. MEeCTO XMMHYECKOH TEXHOJIOTHH B MPOMBIIIICHHON chepe H METO/I0B
XUMUYECKON TEXHOJOTUU B HEXUMHUYECKUX OTPACIISIX MPOMBIIUIEHHOCTH. MeToabl XMMUYECKOM
TEXHOJIOTMM — CUCTEMHBIM aHallM3 U METOJbl MAaTEMaTUYECKOro MojaenupoBaHus. CHUCTEeMHBIN
AQHAJIN3 CJI0XKHBIX CXEM U B3aUMOJICUCTBUM DJIEMEHTOB CXEMBI — ITIOHATHE U COAEPKAHUE METOA.
DuU3NYECKOE U MATEMATUYECKOE MOJEITUPOBAHNE, ONPEICIICHUE U OCHOBHBIE MTOHATHS, UX MECTO
B WH)XEHEPHO-XMMHUYECKHX HCCIEIOBAHUSAX M pa3paboTkax. MecTo M 3HAYeHHE HATypHOTO U
BBIYMCIIUTEIBHOTO DKCIIEPUMEHTA.

Cogepxanue 1 3a1auu yaeOHOTO Kypca.
1.2. XumMunueckoe mpou3BOACTBO.

[TonsiTHE O XMMHMYECKOM ITPOM3BOJCTBE KaK O CHCTEME MAIWMH M allapaToB, COCAUHEHHBIX
MaTepUaIbHBIMH U SHEPTreTUIECKUMH ITOTOKaMH, B KOTOPBIX OCYIIECTBIIFOTCS B3AMMOCBSI3aHHbBIC
XUMHUYECKHE TMpeBpalleHuss U (u3nyYecKre MpoLecchl NepepadOTKU ChIpbs B TMPOJTYKTHI.
MHOro¢pyHKIIMOHaIBHOCTh XMMHUYECKOTO MPOM3BOJACTBA - IOJYyYEHUE MPOAYKTOB, SHEPro- U
pecypcocOepexeHrne, MUHUMU3alUsl BO3JICMCTBUS Ha OKpYXarollyto cpeay. OOmiast CTpykTypa
XUMHYECKOTO TPOMU3BOJCTBA - COOCTBEHHO XMMHYECKOE IMPOM3BOJCTBO, XPAaHEHHUE CBIPhS U
OPOAYKIMH, TPAHCIOPT, CHCTEMBbl KOHTposis M Oe3omacHOCTH. OCHOBHBIE TOACHUCTEMbI
XUMHYECKOTO TPOU3BOJACTBA - IMOATOTOBKA CHIPbSI U MaTepUaloB, XUMUYECKHE U (PU3HKO-
XUMHUYECKHE IPEBpAIlEeHUs. BBIJCICHHE MPOAYKTOB, 00E3BpEKMBAHHME YTUIM3AlMUS OTXOJIOB,
TEIVIO- W JHeproodecrnedeHue, BOIOIMOATOTOBKA, YIpPaBlIe€HUE NPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJIOTMYECKHE KOMIIOHEHTBl - CBIpbE, BCIIOMOTAaTElbHbIE MaTepuaibl, OCHOBHOM U
JOTIOTHUTEIBHBIA MPOYKTHI, OTXO/Ibl, SHEPTETHUECKHUE PECYPCHI, 000pYI0BaHUE, CTPOUTEIbHBIE
KOHCTPYKLIUHU U IPUOOPHI, MPOU3BOJCTBEHHBIN TIEPCOHAIL.



KauecTBeHHBIE M KOJUYECTBEHHBIE [TOKA3ATEIN XUMUYECKOIO IIPOU3BOJICTBA: TEXHOJIOTNYECKUE
MOKa3aTel! - MPOU3BOAUTEIFHOCTh U MOLTHOCTh MPOU3BOJACTBA, BBIXOJ MPOAYKTA, PACXOIHBIC
KOO(QQHUIMEHTH O CHIPbI0O W DHEPTUH, HWHTEHCUBHOCTH IIPOIECCOB, KadeCTBO MPOAYKTA;
SKOHOMMYECKHE IOKa3aTelnu - ce0EeCTOMMOCTh MPOAYKTa, MPUBEICHHBIC 3aTpaThl, yeiIbHbIC
KallUTaJbHbIE 3aTpaThl, IPOU3BOJAUTENIBHOCTh TPYAA; OSKCIUIyaTallUOHHBIE IOKa3aTenu -
HAJEKHOCTh W 0e30macHOCTh  (PYHKIIMOHUPOBAHUS  CHCTEMbI,  YYBCTBUTEIbHOCTb,
pPEryJIupyeMOCTb M YIPAaBISEMOCTb IIPOLIECCA; COLMAIbHBIE IOKA3aTelIM - BO3JCHCTBUE Ha
OKPYXKAIOIIYIO Cpelly, 6€30MacCHOCTh OOCITY)KMBaHUs, CTENIEHb MEXaHU3AllUU U aBTOMATU3AlIUH.

1.3. CpIpbeBbI€ pecypchl, BOJIa M SHEPTUS B XUMHUYECKOM MPOU3BOCTBE.

Knaccugukaiusi ChIpbeBBIX PECYpCOB MO PA3IUYHBIM TpPU3HAKaM - ()a30BOMY COCTOSIHHUIO,
MPOUCXOXKICHUIO, UCTOYHWKAM. MUHEpaIbHOE CBIphe (PyAbl ¥ TMOJIE3HBIE HCKOIAEMBbIC),
OpPraHU4ecKoe MPHUPOTHOE ChIphe (TOPIOYME HCKOIAEMbIC), PACTUTEIILHOE M KHBOTHOE CHIPHE,
BTOPUYHOE CHIPHE - MX WCIOJB30BaHUE U IMYyTH TepepaboTku. OCHOBHBIC CITOCOOBI MEPBUIHOMN
00paboTKH ChIphsl (OOOTaIeHUE, OYKMCTKA, MOJATOTOBKA K TPAHCIOPTHUPOBKE M IepepadoTKe).
[TonsiTHe, CYIIHOCTH W MPUMEPHI YIIIYOJNCHUS WCIOIb30BAHUS CHIPHS, KOMOWHHPOBAHUS
MPOM3BOJICTB M KOMIUIEKCHOW TIEpepaOdOTKHU ChIPbSI.

3HaueHUE U UCIIOJIb30BaHUE BOAbI B XUMHUYCCKUX ITPOU3BOJACTBAX. Hcrounuku BOJBI. Tpe6OBaHI/Iﬂ
K TEXHOJIOTHYECKON M OBLITOBOM BOJC. HpOMBII_HJ'IeHHaH noAroToBKa BOJAbI U MCTOJbI €€ OYUCTKHU
oT HpI/IMGCGf/'I. OcHOBHBIC MCTOJbl KOHTPOJIA Ka4€CTBa BOJBI. DKOHOMHS BOI[OHOTpC6JI€HI/I$I B
IMPpOU3BOJCTBC. BOI[OO60pOTHI>Ie CHUCTCMBI.

Buapl u MCTOYHMKM SHEPrMM B XMMHYECKOM NMPOMBINUIEHHOCTH. Macmrtabbl noTpebieHus u
CIOoCOObl YMEHBIIEHUS 3Heprerudyeckux 3arpar. CyHIIHOCTh M IPUMEPbl pEreHepanuu U
pEeKynepauuu SHEPIUUA. OJHEProTeXHOJOTMYECKHE CHUCTEMBL. BTopuuHble »HEpreTHYECKHE

peCypcChl.

Moayas 2. TeopeTnueckue OCHOBBI XUMUYECKUX MPOIIECCOB U PEAKTOPOB
2.1. OcHOBHBIE OIIPEACIICHUS U MOJIOKEHUS

DU3UKO-XMMUYECKHE 3aKOHOMEPHOCTH XHMHUYECKUX IIPEBPAIICHUN - CTEXMOMETPUUYECKUE,
TEpMOJIMHAMUYECKHE, KuUHEeTHYeckue. [loka3zarenmn XUMHYECKOTO NPEBpAILCHHUS - CTEIECHb
MpeBpalleHHs], BEIXO IPOAYKTa, UHTErpaibHas U nudQepeHiuanbHas CelIeKTUBHOCTH, CKOPOCTH
pEaKUHK 1 MPEBPAIIECHUS PEAr€HTOB.

2.2. XuMHUYECKHE MPOIIECCHI.

Omnpenenenne. Kraccupukanuss XUMHUECKHMX MPOLECCOB MO PA3JIUYHBIM IpHU3HAKaM -
XUMHYECKHM (BHJ XHMHYECKOH peakluu, TEPMOAMHAMUYECKHE XapaKTEPUCTHKH, CXeMa
npeBpaleHuii) 1 (a30BbIM (YUCIIO U arperaTHoe COCTOsIHUE (a3).

I'omorennslii xumuueckuid mnpouecc. OmpeneneHue MU OpuUMEpPbl. BiMsHUE XUMHUYECKHX
MIPU3HAKOB M YCJIOBHUI MPOTEKaHUs Ipoliecca Ha ero rnokazarenu. CriocoObl HHTEHCU(DUKAIUH.

[Tonsatne onTUManbHBIX Temreparyp. ONTUMaldbHBIE TEMIEpaTypsl s OOpaTUMBIX U
HEOOpaTUMBIX 9K30- U SHJOTEPMUUECKHUX PEAKIIHI.

['ereporeHHslii (HEKaTAIMTUYECKUH) XUMHUYeCKUW rmpouecc. OrmpeneiaeHre W IPUMEPHL.
CrpykTypa mpoliecca U ero cocramiswoomme (craaun). Habmomaemas CKOpOCTb XUMHUYECKOTO
npespatienus. O6nactu (pexxuMbl) MPOTEKaHUs Mpoliecca, JUMUTUPYIOLIAs CTa U

['eTeporeHHbIl XUMHUECKUH MTpoliecc "ra3 (KUAKOCTh) - TBepaoe". OOocHOBaHME, TOCTPOCHHE U
aHaJIM3 MATeMAaTUYECKOW MOJeNH IS peakiuil ropeHus (Monaenb 'cxxumaromasics chepa') u
TONMOXUMHYECKOW (Monens 'c HeB3aumojehcTByromuM sapoM"). HaGmromaemasi CKOpoCTh



NpEBpallCHHs], BpeMsl MpEBpallleHHs] U MyTH WHTCHCU(UKAMHM IS Pa3IMYHbIX objacteit
MIPOTEKaHUs IIpoLecca.

['eTeporeHHblii XUMHUYECKHI TIpoliece "ra3 (KUAKOCTH) - )KUAKOCTh". OO0CHOBaHHUE, TOCTPOCHUE
U aHaIM3 MaremMaTuyeckod wmoxenu. HaOmiomaemas CKOpPOCTh MpeBpalieHusi W o0jacTu
npoTtekanus npouecca. [lytu nateHcubukanuu 1 pa3InyHbIX PeXUMOB IIpoliecca.

Karanutnueckwuii mpouecc. Onpenenenue, Kinaccuukarys, IpuMepsbl. [ eTeporeHHbIi KaTaim3 Ha
TBepaOoM Karaiu3arope. OOOCHOBaHHME, MOCTPOEHHE M aHAIM3 MATEMaTHYECKOW MOJEIH Ha
KaTaJUTHUYECKON IMOBEPXHOCTU M B IMOPUCTOM 3epHE Karaimuzaropa. HaOmromaemas CKOpOCTb
npeBpaiieHus W o0yacTh mpoTekaHus mnporecca. CTeneHb WUCHOIL30BAaHUS BHYTPEHHEH
noBepxHocTH. [IyTn nHTeHCH QUK KATaTUTHUYECKUX IIPOIIECCOB.

2.3. XUMHYECKUE PEAKTOPBI.

OrnpezenieHre U Ha3HAYCHUE XUMHUUECKOTO peakTopa. PeakTopbl B XUMUYECKUX U HEXUMUYECKUX
OTpaciIAX NPOMBIIIIEHHOCTH. O030p TUIIOB XUMUYECKUX PEAKTOPOB, UX CTPYKTYPHBIEC 371€MEHTHI
(peakiimoHHasi 30Ha, YCTPOMCTBAa BBOAA M BBIBOJA, CMEILICHHS, Pa3ACIICHUs] M paclpeecHus
MOTOKOB, TETNIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOIIECCHI U SIBICHUS B HUX.

CucremaTu3anys npoueccoB B XUMUYECKOM PEAKTOPe MO MacIITady UX MPOTEKAHUS: XUMUYECKas
peakIus, XUMHYECKHUI MPOIECC B 2JIEMEHTAPHOM 00BbEMeE, ITPOLIECCH B PEAKIIMOHHOM 3JIEMEHTE U
B PEaKTOpE B ILIETIOM, - UX B3aUMOCBSI3b M HepapXuieckas CTPyKTypa MaTeMaTU4ecKol MOJAETH
npoiiecca B peaktope. [Ipumepsl mpoieccoB B pa3IMUHbIX BUIAX XUMHUYECKUX PEAKTOPOB.

Knaccugukaius mpoueccoB B peakTopax IO pPa3JIMYHBIM IPH3HAKAM - BUJ XUMHYECKOTO
npoliecca, OpraHu3allisl MMOTOKOB PEAareHTOB (CXema JBIDKCHHSI PEreHTOB dYepe3 peakTop,
CTPYKTYpa IMOTOKOB B PEaKIIMOHHOM 30HE), OpraHU3alHs TeIUIOBBIX MOTOKOB (TEIUIOBOM PEXUM,
cxema TerI000MeHa), CTal[MOHAPHOCTh MpolLecca.

O6ocHOBaHME M IOCTPOEHUE MAaTEMaTUUECKON MOJIETH IIpoLecca B PEaKTOpax pa3jIMyHOro TUIa
KaK CUCTEMbl ypaBHEHUH MaTEepUaIbHOTO U TEIJIOBOrO OajlaHCOB Ha OCHOBE JJAHHBIX O CTPYKTYype
MOTOKA, XUMHUYECKHUX MIPEBpalleHMsIX, SBJIEHUSAX IepeHoca Tella M BeIllecTBa U HUX
B3auMmojieiictBuu. CucteMaTu3alys U Kiaccu(uKanus MaTeMaTHUYECKUX MOJEIeH MPOIEeccoB B
peaxkTopax.

N3otepMuueckne mpoiecchl B XUMUUYECKOM peakTope. Biusiuue cTpyKTypsl MOTOKa (MaeaibHOE
CMELICHHEe M BBITECHEHUE), CTAI[MOHAPHOCTU Ipolecca (IPOTOYHBIM M NEepUOIUYECKUil),
napaMeTpoB M YCIOBHUHU MPOTEKaHUs IMpolecca (TeMreparypa, KOHIEHTpaIus, TaBIeHHe, 00beM
PEaKIMOHHON 30HBI, BpeMs), BUJa XUMHUUECKOM peakuuu (mpocras M ClO0XKHasg, oOpaTumas u
HeoOpaTuMasi) U ee apamMeTpoB Ha MPO(UIN KOHIIEHTpAUi 1 IOKa3aTeu Mpoliecca B peakTope
(cTeneHb MpeBpaIEeHNUs, BEIXOJI TPOJYKTA, CENIEKTUBHOCTS Mpolecca). OCHOBBI pacueTa mpoliecca
B peaktope. Conocrapienue 3pGHEeKTUBHOCTH MPOIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJIEIIMU
naCaJIbHOI'O CMEIICHUA U BBITCCHCHU .

Heunzorepmuueckue mporecchl B XUMHUYECKHX peakTopax. OpraHusanys TEIUIOBBIX MOTOKOB U
pPEKMMOB B XMMHUUECKUX peakTopax. Pacrpenenenue temmneparypsl, KOHIEHTPALMi U CTEIIEHU
IIPEBpAIeHHs] B pEaKTOPE B pEKUMax UAEaTbHOTO CMEIIEHUS U BRITECHEHUS, a1nadaTHuecKoM 1
¢ teruiooOMeHoM. CBsI3b TeMIIEpaTyphl U CTENIEHH MPEBpAIICHUs B auabaTHUECKOM Ipoliecce.
ConoctaBieHue ¢ U30TEPMUUECKUM PEXUMOM. YUCIIO U yCTOMYNBOCTD CTallMOHAPHBIX PEKUMOB
B PEAKTOpax UICAIbHOTO CMELIEHHUS.

2.4, HpOMBIIJ_IJ'IeHHBIC XUMHUYCCKUC PCAKTOPHI.

Ha koHKpeTHBIX mprMepax IPEAMETHO PACCMATPUBAOTCS NPOMBIIUIEHHBIE PEAKTOPHI IS
IIPOBEJEHUS TPOLIECCOB T'OMOIE€HHBIX, T€TEPOr€HHBIX U KATAIUTHUYECKUX - TUIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH PEKUMa, 00JIaCTH UCTOIb30BaHUS.



Mopayas 3.XuMHUECKOE POU3BOACTBO, KaK XMMHUKO-TexHOIornueckas cucrema (XTC).
3.1. CtpykTypa u onrcaHue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHYECKOE IPOU3BOJCTBO Kak XUMHKO-TexHoornueckas cucrema (XTC). Ilonstue cucrems! u
XTC. CocraB XTC: anemenTsl, cBsI3U, nmojacucteMbl. DneMeHTsl XTC, Knaccudukamus mo BuLy
MpoLIECCOB M  Ha3zHaueHuto. TexHonormueckue cBsi3u  aiemMeHToB XTC  (MOTOKHM).
[TocnenoBarenbHasi, MapaienbHasl, pa3BETBICHHAs, MOCIEAOBaTEIbHO-00BOAHAs (Oaiinac),
oOpaTHas (peluKi) TEXHOJIOrHYecKre cBs3u. X cxeMbl U Ha3HAaYEHUE.

Onucanne XTC. Buasl moneneit XTC - onucartenpHbie U Tpadudeckue. OnucareabHbIe MOACIN
- XMUMHYECKasi cXxema M MaTemartuyeckas mopenb. ['paduueckune mMomenu - QpyHKIMOHAIIBHAS,
TEXHOJIOTHYECKas, CTPYKTYpHasi U Apyrue (crernuanbHbie) cxemMbl. HazHaueHnue, mpuMeHeHne u
B3aHMOCBSI3b MOJICIICH.

3.2. Auamns XTC.

[Tonsitue, 3agaun u pe3ynbrarsl aHanusza XTC - cocrosuue XTC, maTepHalibHBIA U TEIIOBOM
OaslaHChI, TOKA3aTEIN XUMHUECKOTO IIPOU3BO/ICTBA.

Cgoiictea XTC Kkak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEXKHUMOB JJIEMEHTOB, pa3linyuue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTb M CYIIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB H JIp.

MarepuanbHblii U TeIIOBOM OamaHchl. MeToquka COCTaBiIEHMSI W pacdyeTa MaTepUaIbHBIX U
teroBelx OanmaHcoB XTC u ee moxacucreM. OcoOEHHOCTH pacueTa OallaHCOB B CXeMax ¢
peuukioM. @opMbl TIpeicTaBiIeHUs 0aJaHCOB (TaOIUIIbI, TMarpaMMbl U Ip.).

MaTepHaJIBHBIfI OanaHc JUIA MacCOOOMEHHEIX U PCAKIIMOHHBIX 3JICMCHTOB. Hcnonn3oBanne
CTCXUOMCTPHUUCCKUX, TCPMOINHAMUYCCKUX U MC)K(1)8.3HBIX 0aJlaHCOBBIX  COOTHOIIEHHIA.
CTGXI/IOMeTpI/ILIeCKI/IC COOTHOLICHHUA U UX PAa3HOBUIAHOCTHU. CrereHp UCHOJIB30BaHUS CBIPBCBBIX

pECypcoB.

OHTaJIbIUIHBIN, SHEPreTHUECKUH (110 MOTHOM dHEPTun) U 3KcepreTrudeckui 6amancs! u KILJI. Ux
COIIOCTaBJICHUE U UCNOJb30BaHue B aHanu3e X TC.

3.3. Cunure3s XTC.

[Tonste u 3amaun cunTte3a (moctpoenus) XTC. OcHoBHble dTanbl pazpabotku XTC. Pomb
MAaTeMaTUYECKUX U IBPUCTHUYECKUX METOJIOB.

OcHOBHBIC KOHICIIIWUU IIPU CUHTE3C XTC: moaHOE HCIIOIB30BAHUE CBIPBCBBIX U DHCPICTHYCCKUX
PECYpPCOB, MUHHUMU3AHA OTXOJ0B, OIITUMAJIBHOC UCIIOJIB30BAHUC aAIlllapaTyphl. Hx COACPIKAHUC
U CIIOCOOBI pcaji3anunu. KOM6I/IHI/IpOBaHHI>IC MMPOU3BOJACTBA, COBMCHICHHBIC IIPOLECCCHI,
BTOPHUYHBIC JHCPIrETUYCCKUC PECYPChI, DHEPIrOTCXHOJIOIMYCCKHUEC CHUCTEMBI, IMEPECTPANBACMbBIC
XTC, 3aMKHYTBIC, MAJIOOTXOAHBIC ITIPOU3BOACTBA - UX ITOHATUA, 0COOCHHOCTH U MMPUMCHCHUC.

OnHOpPO/IHBIE TEXHOJOTMUYECKHE CXEMBI: CHUCTeMa PEeKyNepaTHBHOTO TEIIOOOMEHa, CUCTeMa
pa3fiesieHuss MHOTOKOMIIOHEHTHOW CMecH, cuctemMa peakTopoB. OCHOBBI MOCTPOEHUS HX
ONTUMAJIEHOW CTPYKTYPbI

Monayasb 4. [IpoMbIIITIEHHBIE XUMHYECKHAE MPOU3BOICTBA.

XUMHYEeCKHEe TPOU3BOJACTBA PACCMATPHUBAIOTCS NPEIMETHO KakK pealiu3alis HU3Y4YEeHHBIX
TEOPETUYECKNX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB U XTC, koHIENIMA NOCTPOEHUs
BbicokOA(p(ekTuBHOH XTC. OCHOBHOHM akLIEHT Jenaercs Ha (PU3MKO-XMMHUYECKHE OCHOBBI
KOHLENIMM IIOCTPOEHUS TEXHOJOTMYECKOW CXEMbl TPOM3BOACTBA M €ro IOACHCTEM.
[TpousBoacTBo cepHoil kucaothl. [IponsBoacTBo ammuaka. [Ipon3BOACTBO a30THOW KHUCIIOTHI.
ITpon3BoacTBO cTUpOIA.



Moayas 5. CoBpeMeHHbIE TEHJEHIIUN B PA3BUTHU XUMHUECKOU TEXHOJIOTHH.

Tekymiee COCTOSIHME XUMHUYECKON MPOMBILIICHHOCTH B MHpPE M TEHACHIIMM €€ Pa3BUTHSL.
[lepcriekTUBHBIE UCTOYHUKHU CHIPbs U dHepruu. Kitactepuszaius XuMUYECKON MPOMBIIIIEHHOCTH.
CoBMernieHHble Tpoliecchl. ['MOKME W TepecTpanBacMble TEXHOJOTHYECKHE cXeMbl. HoBbie
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTyYeHuUs MPOoAYKTOB. HanoTexHonorus.

4. O0beM AUCHUNIMHBI 1 BUAbI YUeOHOH HATPY3KH

B 3aueTHBIX B akanem.
Buabl yueOHoii padoThI eIMHUIIAX
qacax

O0mas TpyA0eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyIuTOpHBIE 3aHITHS: 0,55 20
Jlexiuu (JIek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,22 8
JlaGopaTtopHsbie 3ansaTus (J1ad) 0,11 4
CamocrositesbHasi padora (CP): 4,20 151
Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,25 JIk3ameH (9)

AHHOTanus padoyeil NpOrpaMMbl AMCUHUILIMHBI
«Xumnyeckue peakropsp» (b1.5.19)

1. Heap AUCHMIVIMHBI — TPHOOPETEHHE CTYIEHTAMU 3HAHUHA TEOPETUYECKHX OCHOB
XMMHUYECKHX PEAKTOPOB M IPOTEKAIOUIMX B HHUX HPOIECCOB HA OCHOBE METO/I0B

MaTeMaTU4eCKOro MOJEITUPOBAHMS.
2. B pe3yabrare u3y4YeHUs] AUCHUILIUHBI
O0axajiaBpuaTa 10JIKeH:

o0yuyarmuiics

mo

nporpamme

Obaaoams crnenyromumu obenpodeccruonanbHbiMu (OITK) koMmmereHusIMU:

CIOCOOHOCTBIO HMCIIOJIb30BATh MAaTEeMAaTUYECKUE, ECTECTBEHHOHAYUYHBIE U WHKEHEPHBIC
3HAHMS JJIS PELICHNs 3a/1a4 B cBoell mpodeccuonansuoi aesreraproctd (OIMK-1);
TOTOBHOCTBIO HCIOJB30BaTh 3HAHUS O COBPEMEHHOW (H3MYeCKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEIIECTBA JIJIsl IOHUMaHUS
OKpYyKaroriero Mupa u sisienuii npupoast (OI1K-2);

TOTOBHOCTBIO UCITOJIb30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, IPUPOJIC XUMUICCKOU CBSI3U
B PA3JIMYHBIX KJIACCAX XUMHUECKUX COSAMHCHUN JIJISl IOHUMAaHUS CBOHCTB MaTEPHAIIOB U
MeXaHHM3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOIINX B okpyxatorieM mupe (OTTK-3).
Buame:

OCHOBBI TCOpHHU IMPOLECCa B XUMHUYICCKOM PCAKTOPC,

METOAOJIOTUKD HCCICOO0BAaHUA BBaHMOﬂCﬁCTBHH nmpouecCoB XHUMHYCCKUX HpeBpaH_[eHI/Iﬁ 158
HBHGHI/Iﬁ MEepeHOCa Ha BCCX MaCH_ITa6HBIX YPOBHAX;

METOMKY BEIOOpA PEAaKTOpa U pacyera MPOoLEcca B HEM;

OCHOBHBIE pEaKIMOHHBIE MPOILECChl U PEAKTOPhl XMMHUYECKOW M HEPTeXUMUYECKOU
TEXHOJIOTHH.

Ymems:

MIPOM3BECTH BBHIOOD THUIIA PEAKTOPA;
IIPOU3BECTH pacyeT TEXHOJOTMYECKUX MapaMeTPOB Ul 3aJJaHHOTO MPOLECCa;



— ONpEeIeNHTh MapaMeTphbl HAWTYyUIlleld OpraHu3aIiy MPoIecca B XHMHUECKOM PEakTope.
Braoems:

— METOJIaMU pacyeTa U aHaJIh3a MPOIEeCCOB B XUMUYECKUX PEAKTOPAX;
— METOJIUKOM Ompe/iesieHUsI TEXHOJIOTMYECKUX MoKa3aTesei;
— METOJIaMH BHIOOpa XUMHUYECKUX PEAKTOPOB.
3. Kparkoe comeprxkanue quMCUHILTHHBI
Moayasb 1. OcHOBHBIE onpeae/ieHUs] M MOJI0KEeHHU S

1.1 Onpenenenue W Ha3HaYECHUE XMMHYECKOTO peakTopa. PeakTopsl B XMMHUYECKUX U
HEXUMHUYECKUX OTpacisX NpPOMBIIIICHHOCTH. OO030p THIIOB XUMHYECKHX pPEaKTOpPOB, HX
CTPYKTYpHBIE 3JE€MEHTHI (pEaKklUHOHHBIA AJIEMEHT, YCTPONCTBAa BBOJA W BBIBOJA, CMEIICHMS,
pa3zieneHuss U pacupeesieHusl MOTOKOB, TEIUIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOIECCHl U
SBJICHUS B HUX.

1.2 ®uznyeckoe U MaTeMaTUYECKOE MOJICIIUPOBAHKE, ONIPEACIICHUE U OCHOBHBIC TIOHATHUS,
UX MECTO B WHXCHEPHO-XMMHUYECKUX HWCCICIOBAaHUSAX U paspaborkax. HayuHwli Meron
HCCIIEIOBAHUSA U M3YYEHHs] IIPOLECCOB B XUMHUUYECKOM PEAKTOpE - MaTeMaTU4yecKoe
MOJEIUpOBaHue. MEeCTO M 3HAYEHUE HATYPHOTO U BBIYUCIUTEIBHOTO YKCIEPUMEHTA.

1.3. Hepapxuueckas CTpPyKTypa MaTeMaTHYECKOH MOJENM Tpolecca B pPEaKTope.
CucremaTu3zanys NpoueccoB B XUMUUECKOM PEaKTOpE MO MacIITady UX MPOTEKAHUS: XUMHUYECKast
peakuus, XMMUYECKUH MPOLIeCcC B 3JIEMEHTAPHOM 00beMe, IIPOLIECCH] B PEAKIIMOHHOM JIEMEHTE U
B PEAKTOpE B LIEJIOM, UX B3aHUMOCBS3b U MEpApXUYECKas CTPYKTypa MaTEeMaTHYECKON MOJEIn
npouecca B peakrtope. llpumMepsl cHucTeMbl MPOLIECCOB B PA3IMYHBIX BHUAAX XUMHYECKHX
peaktopoB. CTpyKTypa U3y4aemMoro Kypca.

14. ®Ouszuko-XMMHMYECKHE  3aKOHOMEPHOCTHM  XHMHUYECKUX  IpEBpallleHud  —
CTEXMOMETPUYECKUE, TEPMOAMHAMHUYECKUE, KHHeTHueckue. Ilokazarenn  XMMHMUYECKOTO
NPEBpAICHHs — CTETIEHb MTPEBPAILEHHs, BBIXO/] IPOIYKTa, HHTETpaibHas U auddepeHunanpaas
CEJIEKTUBHOCTH, CKOPOCTM pEAaKUMHW U IIpeBpalieHuss peareHroB. [lytm mnoBblieHus
3P PEKTUBHOCTH XUMUYECKUX MPEBPALIEHUI Ha OCHOBE 3HaHUS UX (PU3UKO-XUMHUECKUX CBOMCTB.

Moayas 2. XuMu4eckuil mpouecc

2.1.0cHOBHBIE MONIOXKEHUS U onpeaeneHus. Kiaccuduxanys XuMHUUECKUX MPOLIECCOB T10
Pa3IMYHbIM IIpU3HAKaM — XHWUMHYCCKUM (BI/II[ XUMHUYECKOMN p€akuuu, TCPMOAWMHAMHUYCCKUC
XapaKTepUCTHKHU, CXE€Ma MpeBpalleHuil), (pa3oBbIM (4KCIO U arperaTHoe cocrosiHue ¢az) u
CTallMOHAPHOCTH.

2.2. T'omoreHHblii xuMuyeckuil mpouecc. OrmnpeneneHue W NpuMepbl. BnusHue
XUMHYECKMX NPHU3HAKOB M YCJIOBUH MpOTEKaHUs Ipoliecca Ha ero mnokaszarenu. CrocoObl
uHTeHcupukanuy. IloHsATHEe ONTHUMaNbHBIX Temreparyp. OnTHUMaibHbIE TeMIepaTrypbl s
00paTUMbIX U HEOOpPaTUMBIX 3K30- U SHJIOTEPMUYECKHUX MTPOLIECCOB.

2.3. TereporeHHbll (HEKaTaIUTUYECKUH) XHMMUYeCKHH mpouecc. OmpeneneHue u
npumepsl. CTpykTypa mpolecca M ero coctamistomue (ctaauu). Habmomaemas cKopocTb
XUMHUYEeCKoro mpeBpamieHus. O6mactu (peXuMbl) NPOTEKaHUs Tpoliecca, JIUMHUTUPYIOIIAs
craaud. ['ereporeHHblii Xumudeckuii mnpomecc '"raz(>kuakocTh)-TBepaoe". OOocHOBaHUE,
IIOCTPOECHUE U aHAJIM3 MAaTEMaTHUECKON MOJIENH ISl PEAKLUil TOpeHUs (MOJENb ""CKUMAIOLIAsICS
chepa") m TomoXMMHUUECKOW (MOENb 'C HeB3amMojaeHUcTByrommM siapom"). HaGmromaemas
CKOpPOCTh TIPEBpAICHUS, BpeMs MPEBPALICHUS M MYTH HHTCHCU(UKAUUHU Ui pa3IMYHBIX
oOnacrell mpoTekaHusi mporecca. ['ereporeHHbId XUMUYECKHI mpolecc '"Ta3(>KuIKOCTh)—-
)KuakocTe". OO0OCHOBaHHME, TOCTPOEHHWE W aHaJIM3 MaTeMaTHdeckod mojaenu. HaGmromaemas



CKOpPOCTh TpEBpalleHHss M 00JacTh mNpoTekaHus mporecca. IlyTH HHTeHCHpHUKAIMU IS
pa3IMYHBIX PEKUMOB MPOLIECCa.

2.4. Karanutuyeckuid npouecc. Onpenenenue, Kiaccudukaius, npuMepbl. [ 'oMoreHHbIi
¥ MUKpPOTETEPOTEHHBIN KaTaTUTUYECKHE MPOLIECCHI, HX 00Iee U OTINYUTEIIEHOE OT TOMOT'€HHBIX
U T€TEPOTCHHBIX XMMHUUYECKHX IpPOLECCOB. ['eTeporeHHpl Katajin3 Ha TBEPAOM KaTalu3aTope.
O06ocHOBaHME, IOCTPOEHUE U AaHATIU3 MAaTEMATUYECKON MOJIENN Ha KaTaJIUTUUECKOM TOBEPXHOCTU
U B IOPUCTOM 3epHE Karanuzatopa. HaOmromaemas CKOpOCTb MpeBpallleHdus U 00JIacTu
nporekaHus npouecca. CreneHb  HMCHOJIb30BaHUS  BHYTpEHHeH noBepxHocTu. [lytm
MHTCHCU(PHUKAIIMU KaTaIUTUYECKUX IMpOIleccoB. BiusHue TemonepeHoca Ha reTepOreHHBIH U
IeTePOreHHO-KaTaJIUTUUYECKUN ITPOLIECCHI.

Mopnysb 3. XuMHYeCKHil peakTop

3.1. OcHoBHbIe NON0XKeHUs U onpenenenus. Kiaccudukaiuys npoueccoB B peakTopax 1o
pPa3IMYHBIM MIPU3HAKAM - BUJ XMMHUYECKOTO MpOIlecca, OpraHu3alus MOTOKOB PEareHToB (cxema
JIBUKEHHSI PETeHTOB Yepe3 PeakTop, CTPYKTypa MOTOKOB B PEAKIMOHHON 30HE), OpraHu3alus
TEIUIOBBIX IOTOKOB (TEIJIOBOM pEeXHUM, CXeMma TeIuooOMeHa), CTalMOHApHOCTh IHpoliecca.
O6ocHoBaHME M TOCTPOCHHE MAaTEMATHUECKUX MOJIETH Ipoliecca B PEaKkTopax pa3InyHOro TUIla
KaK CHCTEMBbI YPaBHEHU MAaTEPUAIBHOTO U TEIJIOBOTO 0aJaHCOB HA OCHOBE JIAHHBIX O CTPYKTYpE
MOTOKA, XUMHUYECKHX MPEBpalCHUIX, SBICHUSX TIepeHoca Telja M BelecTBa U HX
B3anMoeiicTBrr. CucTemMaru3amus U KiIacCUPUKAIUI MATEMAaTHICCKIX OIMMCAHUHN MPOILIECCOB B
peakTopax.

3.2. M3orepmMuueckue MpoIecchl B XUMHUECKOM peakTope. BrnusHue cTpyKTypbl TOTOKA
(ureanbHOE CMEIIEHHE M BBITECHEHHUE), CTAlMOHAPHOCTU peXHUMa (IIPOTOYHBIM U
NEPUOANYECKHIT), TapaMeTPOB U YCIIOBUI MPOTEKaHUs mpolecca (TemrepaTypa, KOHIICHT pallus,
JaBjieHUEe, 00bEM PEAKIIMOHHOM 30HbI, BpEMsl), BUJla XUMUYECKOM peakluu (IIpocTast U CIOKHas,
oOpatumasi U HeoOpaTuMmasi) U €€ MapaMeTpPoB Ha MPOQIIM KOHIIEHTPAIMH W TMOKa3aTenu
npouecca B PEaKTope (CTENEHb IMPEBPALICHUS, BBIXOJ IMPOJYKTa, CEIEKTUBHOCTH Ipoliecca.
OcHoBbl pacuera mporecca B peakrtope. CpaBHeHHe 3(h(HEKTHUBHOCTH pabOThl PEaKTOPOB,
OMMCHIBAEMBIX PA3IMYHBIMU MOJIEISIMU — HJI€AIbHOTO CMeIleHUs1 U BhITecHeHus. [Ipouecchl B
peakTopax ¢ IepeHOCOM BEIIECTBA, OTIIMYHBIM OT HJI€aIbHOIO CMEILIEHUS U BhITeCHEHUs. Moenu
IpoIIecCOB, 00IACTH UX MPUMEHEHUS U COTIOCTABICHUE C MOJAETSIMU "HIealIbHBIX " TIPOIIECCOB.

3.3. HemsorepMuueckue Mmpouecchl B XUMUYECKUX peakTopax. OpraHuszanus TEIIOBbIX
MIOTOKOB M PEKUMOB B XUMHUYECKUX peakTopax. Pacnipenenenue remnepaTypsl U KOHIEHTpALU
(cTeneHM TpeBpallleHHs) B pEakTOpe B PEXHUMAaxX HJICATBHOTO CMELICHHs] W pachpeaeieHus,
aauabaTH4eckoM U ¢ TermiooOMeHoM. CBs3b TemmepaTypbl M CTENEHU MpEeBpallleHus B
anuabartuyeckoM mpouecce. CoIocTaBieHHE € HM30TEPMUYECKMM pexumoM. Ywuciao wu
YCTOMYMBOCTh CTALlMOHAPHBIX PEKUMOB B PEAKTOPAX UJICAIIBHOTO CMEUIEHHS U aBTOTEPMUYECKOM
C BHYTPEHHHUM TETJIO0OMEHOM.

Mopnyas 4. IIpoMbIIICHHBIE XUHMHYECKHE PEAKTOPBI

Ha xoHKpeTHBIX TpuMepax MPEeaAMETHO PACCMATPUBAIOTCA KOHCTPYKIIMU MPOMBIIUIEHHBIX
PEaKTOPOB JIJIsl MPOBEACHUS MIPOLIECCOB TOMOTCHHBIX, TETEPOTEHHBIX M KATATUTHYECKUX — BBIOOD
THIIA PEaKTOpa, 0COOCHHOCTH KOHCTPYKTHUBHBIC U PEKUMA.

4.00beM y4eOHOI TUCIUITHHBI:

B 3avyernbix | D aKaleM.

Buabl yueOHo# padoThI eMHUIIAX

gacax

OO0masi Tpy10eMKOCTh THUCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108




AyaUTOpPHBbIE 3aHATHS: 0,45 16
Jlexumu (JIex) 0,17 6
[Tpaktuyeckue 3ansatus (I13) 0,17 6
JIaGoparopusie 3ausaTus (J1ad) 0,11 4
CamocrositesbHas padora (CP): 2,44 88
CamocTrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 2,44 88
Buja nToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,11 ou?ailllc(:)Tﬁc( 4)

AHHOTanUA padove MPOrpaMMbl JUCIHUILIHHBI
«CucTeMbl yHIpaBJIeHHs XHMUKO-TeXHOJIornYeckumu npoueccamm» (b1.5.20)

1. Heab aucuumiaumHbl — QopMupoBaHue 0a30BbIX 3HAHUH IO TEOPUM CUCTEM
yIpaBieHUs] XUMUKO-TexHoJorndeckumu mpoueccamu (CY XTII), ananu3y cBoilcTB
XTII kak 0OBEKTOB YNPaBICHUS U MPAKTHUECKOTO MPUMEHEHHs TEXHUYECKUX CPE/ICTB
yIpaBieHUS.

2. B pesyabraTe u3y4YeHHs JHCHUIUIMHBI OOyyamommiics 10 Tporpamme
0akaJjiaBpUaTa J10JIKeH

Obaaoams cnenyronmumu oomenpodeccnonansabivu (OIIK) 1 npodeccrnonanbHBIMU
(ITK) xoMITeTeHIIUSIMMU:

BJIAaJICHUEM OCHOBHBIMU METOJaMHM, CHOCOOAMH U CPEICTBAMHU IOJIyYEHUs, XpaHEHUs,
nepepaboTku HMHGPOPMALIMKM, HABBIKAMHU pPaOOTBHl C KOMIIBIOTEPOM Kak CpEJICTBOM
ympasienus uHpopmarnueii (OITK-5);

CIIOCOOHOCTBIO M TOTOBHOCTBIO  OCYILIECTBJISITh TEXHOJIOTMYECKHH Mpolecc B
COOTBETCTBUH C PEIVIAMEHTOM U MCIIOJIb30BaThb TEXHUYECKUE CPEACTBA AJI U3MEPEHUS
OCHOBHBIX [TapaMETPOB TEXHOJOTHYECKOTO Mpoliecca, CBOUCTB chIpbs U npoaykiuu (I1K-
1);

CHIOCOOHOCTBIO  BBISIBJISITH W YCTPAaHATH  OTKJIOHEHHS OT pPEXKHUMOB  pabOThI
TEXHOJIOTMYECKOro 000PyI0BaHUs M TIAPAMETPOB TexHoorndeckoro mpouecca (ITK-11);
3nams:

OCHOBHBIE ITOHSTHUS TEOPUHU YIIPABIICHUS; CTATUYECKUE U JUHAMUYECKUE XaAPAKTEPUCTUKH
00BEKTOB ympaBjeHus; oOCHOBHBIE BUABI CAY U 3aKOHBI peryJIUpOBAHUS;

tunoBsle CAY B XMMHUYECKOW MPOMBIIIJIEHHOCTH; METOJABl W CPEACTBA W3MEPEHHUS
OCHOBHBIX TEXHOJIOTUYECKHUX MapaMeTpoB; ycToiunBocTh CAY;

OCHOBHBIE MOHATHS 0 HeTuHEHHBIX CAY, peneiiHbIX cucTeMax, JIOTHYECKUX alropuTMax
YIPaBIICHUS, aJANITUBHBIX U ONTUMAJIbHBIX CUCTEMAaX YIPABIICHUS.

Ymemn:

OTIpPEENATh OCHOBHBIE CTATUYECKHE M JTUHAMHYECKHE XapaKTePUCTHKU OOBEKTOB
yIPABIICHHUS;

BBIOMPATh PAIMOHAIBHYIO CHCTEMY pEryJUpOBaHUS TEXHOJOTHUECKOTO IPOIlecca;
OIICHUBATh YCTOWUNBOCTE CAY;

BBIOMpATh KOHKPETHBIE TUTIBI MPUOOPOB it TuarHocTuku X TII.

Bnaoems.:




— METOJaMM TEOpPUU aBTOMATUYECKOIO PEryIUpOBaHMs, OPraHU3alMM U pacyéra CUCTEM
ONITHUMAJIBHOTO  YNPABIEHUS  IPOLECCAMM  XHMUYECKOM  TEXHOJIOTMHM  TOHKOIO
OpPraHUYECKOI0 CHHTE3A.

3. Kpatkoe conepxanue TUCHMIIMHBI

Mopnyas 1. Ocnosnuvle nonamus ynpasienusi XUMUKO-MeXHOA02UYECKUMU npoyeccamy. 3HaueHne
ABTOMATUYECKOTO YIPABJICHUS JUIS Pa3BUTHS XUMHUYECKOW mpombiiuieHHOCTH. OcoOeHHOCTH
YIOPABJICHUS XUMHUYECKUM MPEANPUATHEM M XHMUKO-TEXHOJIOTMYECKUM TpoleccoM. TexHHKO-
SKOHOMMYECKUN >PPEeKT BHEIPEHHs] aBTOMAaTHU3UPOBAHHBIX CHCTEM YIpaBieHusa. Poib cucrem
yhpaBieHUs B oOecrieyeHuH 0€30MacCHOCTU XUMUYECKOTO ITPOU3BOJICTBA M OXPaHbl OKpYKaroIen
cpensl. OCHOBHBIE TepMHHBI U ompeaencHus. Mepapxust ynpaBieHus. OCHOBHbBIE NPUHIUIIBI
ynpaenenus. Knaccudukanust cuctem ynpapnenus OyHknuoHanbHas crpykrypa CAY.
[Tokazarenu kauecTBa yrnpaBICHHUS.

Monayab 2. OcHogbl meopuu asmomamuyecko2o YnpasieHus.

Maremartuueckue wmonenun CAY. Jlunamuueckue xapaktepuctuku CAY. Hcnonb3zoBanue
onepanroHHOro ucuucienus A ananuza CAY. Tunossle fuHaMuyeckue 3BeHbsl. BpeMeHHbie
YAaCTOTHBIC  XApPAaKTEPUCTUKU. OKBUBAJICHTHBIE TMPEOOPA30BaHUA  CTPYKTYPHBIX  CXEM.
YcroitunBocth nuHeHbIX CAY ¢ oOpartHoii cBsi3pio. Knaccudukaiys u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. METOIbl OmNpeaeneHus: CBOMCTB OOBEKTOB yrpaBieHus. OCHOBHbBIC
3aKOHBI PEeTyIUpoBaHus. PeryiasTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMpPOHHBIX ceTeil. [ludpoBbie
U poOacTHbIE CHUCTEMBI yIpaBJicHHS. BbIOOp 3aKkoHA pEryIHpOBaHUS U  ONpEICIICHUE
ONTUMAaJbHBIX IAPAMETPOB HACTPOMKHU TPOMBILIIIEHHBIX PETYISTOPOB.

MOIIyJIb 3. H3M€p€Hu€ MEeXHOoI0cUHeCKUx napamempos XuMuKo-mexHojlocuveckoco npoyecca.

['ocynapcTBeHHast cuCTeMa MPOMBIIUIEHHBIX MPUOOPOB M CpeAcTB aBToMaru3auuu. OCHOBHBIE
TEPMUHBI U OIIpeesIeHHus MeTposioru. Metozsl uzmMepenuil. Cpeacrsa n3MEpUTENbHON TEXHUKH
U UX CTaTUYecKHe M JUHaMudeckue cBoiicTBa. Ilorpemnoctu uzmepenuil. CrnocoOsl nepenauu
uHpopmManuu Ha paccrosiHue. Opranusanus aucraHiuumoHHol auarHoctuku XTII. U3mepenue
OCHOBHBIX TEXHOJOTMYECKHUX IapaMeTpPOB: HABICHUSA, TEMIEPATYpPbI, pacxoia U KOJIUYECTBA,
YPOBHS )KMJIKOCTH M CBIITYYMX MaTEpHUaJIOB, COCTaBa U (PU3MKO-XUMUYECKUX CBONCTB BEILIECTB.

Mopnyab 4. OcHosbl npoekmuposauus aemoMamudeckux Cucmem YAPAeaeHus XumMuko-
MEexXHOJI02ULECKUMU NPOYECCamu.

OcoOennoctu ynpasieHuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJOTMYECKHX IMapaMeTpOB:
pacxona, AaBieHMs, Temmeparypsl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHbIE
Pa3HOBUIHOCTHU YIPABISIOMINUX YCTPOHUCTB. THIIBI, XapaKTEpUCTUKU U Pacd€T MCIOJHUTEIbHBIX
MEXaHU3MOB U PETYIMPYIOMUX opranoB. OpopmiieHre IPOeKTHOTO 33/1aHUsI Ha aBTOMATU3ALUI0
TEXHOJIOTHYECKOro Ipouecca. Beioop Touek n3MepeHusi, KOHTPOJIs, YIPaBIsIeMbIX apaMeTpPOB U
yIpaBJIAONMX Bo3aeHcTBUM. CTaHIapThl M YCIOBHBIE 0003HAUEHUS 11 TEXHOJIOIMYECKHX CXEM.
OcHosuble cBeneHuss 00 ACY TII B xumuueckoil npomseinuieHHOCTH. [Ipumepsr ACY TII B
XUMHUYECKON NMPOMBINUIEHHOCTH. OCHOBHBIE BBIBOJBI IO Kypcy. COBpeMEHHBIE TEHIEHIUHU B
pazsutuu CY XTI

4.00beM yueOHOi TMCHUIJINHBI:

B 3aueTHBIX B akanewm.

. €AMHUIIAX qacax
Bun yuebHoit paboTbl




O01as Tpya10eMKOCTh JUCHUIIUHBI 110 Y4eOHOMY 4.0 144
AyYIUTOPHBbIE 3aHATHS . 0,78 28
Jlexuuu (Jlek) 0,28 10
[Tpaktuueckue 3ausatus (I113) 0,22 8
JlaGopaTtopHsbie 3ansatus (J1ab) 0,28 10
CamocrositesbHas padora (CP): 2,97 107
CamocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 2,97 107
Bu1 HTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 0,25 3K32a1)weﬂ
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4.4.2. lucuMnJIMHbI BADUATUBHOM YacTH (00513aTe/IbHbIE JUCHUIIJIMHBI)

AHHOTanus padoyeil NpOrpaMMbl M CHHIIHHbBI
«ConnanbHo-nonurnyeckas ucropus» (b1.B.0O/1.1)
. IeJab TMCHUIIMHBI — IPHOOpPETEHNE CTYIEHTaMH Hay4YHbIX 3HaHUH B 001aCcTH
COLMAJIHO-TTOJIUTUYECKOM JKU3HU 00I1IecTBa yepes aHanu3 ucropun Poccun XX-XXI
BB.
. B pe3yabrare wu3yYeHHs JUCHMIUIMHBI OOy4YalOlIMiicd MO MporpaMmme

0akajaBpHUaTa JOJIKEH:
Obaaoams crnenyromumu o0mekyasTypHbIMU (OK) koMneTeHIusIMu:

CIIOCOOHOCTh AHAJIM3UPOBATH OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuUTHs 00IIecTBa Ui POPMUpPOBaHUs rpaxaanckoi mosuiuu (OK-2).
3namo:

OCHOBHBIE (DaKThl U COOBITHS collnanbHO-onuTHueckoi ncropun Poccun XX-XXI BB.;
CYIIIHOCTb, XapakTep U OCOOCHHOCTH OCHOBHBIX 3TallOB COLHUAIBHO-TIOJUTHYECKON
ucropuu Poccun HOBEHIIEro BpEMEHH;

o0111e 3aKOHOMEPHOCTHU COL[MATIbHO-TIOIUTUYECKOT O IPOLIECCa;

MECTO U POJIb PA3JINYHBIX COLUAIBHBIX TPYII B OOIIECTBE;

BJIUSHUE TOCYJapCcTBA M  OTAEIbHBIX  OOIECTBEHHO-TIOIMTUYECKUX CHJI  Ha
UCTOPUYECKUH IPOLECC.

Ymemn:



— AHAIM3UPOBATh U TIOHUMATh MUPOBO33PEHUECKHUE, COLUAIBHO U JIMYHOCTHO 3HAYUMBIE
po0JIeMbl HCTOPUUECKOTO MTPOLECCa;

— BECTU JMCKYCCHIO, apr'yMEHTHPOBAHO OTCTaWBAaTh CBOIO IO3HUIMIO 110 AKTYaJIbHbIM
COLMAJIBHO-TTOJIMTUYECKUM COOBITUSIM COBpEMEHHON ucropuu Poccuu;

— OPHEHTHUPOBATHCA B CUCTEME COBPEMEHHBIX COLUAIBHO-TIOJINTUYECKUX TEXHOJIOTHH;

— yMETb OIPENeIIATh CeUu(UKY U MECTO OT/EIbHBIX COOBITHH U SIBJIEHUI B COLUAIBHO-
nosmtraeckor ucropuu Pocenn XX-XXI BB.
Bnademu:

- KaTeFOpI/IaJILHO'HOHHTHﬁHBIM aIrapaTomMm I/I3y‘laeM0ﬁ JUCLHITIINHBI,
— METoJaMHu COIMaJIbHO-IIOJIUTHYCCKOI'O aHaJIn3a O6H.[€CTB€HHOI71 KHN3HH,
— HaBBIKaMU ITOJIUTUYECKOM KYJIbTYPbI IJIA BBIpa6OTKI/I CHUCTCMHOI'O, HCJIOCTHOI'O B3IJIs1da
Ha COIHUAJIBbHO-TIOJIUTHYCCKHEC COOBITHSL.
3. KpaTlcoe coaecpikaHue TUCHUITIJIUHDbI

Moayas 1. I'ocyoapcmeso u nonumuueckas enracms 6 ucmopuu Poccuu (XX-XXI 68).
1.1. [IpenMeT coumaibHO-NOJIUTHYECKON ucTopun Poccum.

MecTo CoIManbHO-TIOTUTUYSCKON MCTOPUU B CHCTEME MCTOPUYECKOro 3HaHus. Mojenu
IIOHUMAaHU s n HUHTCpHpeTalun CONUAJIBHO-ITOJIUTHYCCKOT'O mpomnecca. ITonsaruitno-
KaTerOpUAJIbHBINA armmapar, MeTO/bl, QYHKIIMHA COLUAILHO-TIOJUTHYECKOW UCTOpUU. Tpamuiuu
HOJMTHUYECKOTO aHalM3a MCTOPUYECKOro IMpoliecca B OTEYECTBCHHOW Hayke. Xapakrep |
0COOEHHOCTH MOJIMTHYECKOH KyJIbTyphl Poccuu.

1.2. TocynapctBo B ucropuu Poccun (XX-XXI BB.).

[lonsatue rocymapctBa u ero G(yHknun. @DOpMbl TpPaBICHHS U TOCYIAPCTBEHHO-
TEePPUTOPUATBHOTO  ycTpoiictBa. M3meHeHuss ¢opM IpaBieHUs M TOCYAapCTBEHHO-
TeppuTOopuanbHOro ycrpoicrsa B ucropun Poccun XX-XXI BB. [Ipobnems! popmupoBanus u
pa3BUTHSI MapJIaMeHTapU3Ma, IPABOBOr0 roCy1apcTBa U rpaxJiaHckoro oduiectsa B Poccun B XX-
XXI BB.

1.3. OBomonus nonutudeckoro pexxnma Poccun B XX-XXI1 BB.

IlonsATHE M TUIBI MOJUTUYECKUX PEXKUMOB. ToTanurapusM, aBTOPUTAPU3M, AEMOKpATHUS.
CoBpeMeHHbIE TEOPUH JEMOKPATHUH.

[Tonmutnueckuit  pexum napckoit Poccum. Ilonutuueckne pexumbl  COBETCKOIO
rocynapcrsa. [lonutyeckuit pexxuM coBpeMeHHon Poccun.

Moayas 2. OcHosHbie coyuanbHo-noaumuyeckue npoyeccwol 8 ucmopuu Poccuu XX-XXI as.
U ux cyovexmai.

2.1. Uneonoruu n naptuu B couuanbHo-noautudeckor ucropun Poccun XX-XXI BB.

Hcropus craHOBieHHA NapTUH U napTUiiHOW cucteMbl B Poccun. Ilaptuitas cucrema
coBpeMeHHOM Poccun.

XapakTepUCTUKH OCHOBHBIX UJICOJOTHUYECKUX TEUEHUN COBPEMEHHOCTH U UX OTPAXKEHUE B
ucropuu Poccum XX-XXI BB .

2.2. PeBomonuu u pehopmbl B HOBelIei ucropuu Poccun.

PeBomtonnst u pepopmbl: MOHATHE U CYIIHOCTH. PEBOTIONINM B POCCHICKON UCTOPUU U MX
nociencteus. Pedopmbr XX  Beka. IlpoOGnembl MoaepHuzanmuu coBpeMeHHoW Poccun.
PedopmupoBanme COBpeMEHHOTO POCCUHUCKOTO OOIIECTBA: TPOOIEMBI U TIEPCIIEKTHBBI.

2.3. XapakTepucTHKa COLMATbHO-KIACCOBOM CTPYKTYPBI POCCHICKOT0 O0IIECTBA.



IloHsATHE COLMAIBHO-KIIACCOBOM CTPYKTYPBI: COCIOBHS, KJIACCHI, COLUAIBHBIC TI'PYIIIBL.
Tpancdopmanus coruamIbHO-KIACCOBOM CTPYKTYPhI OOIIECTBAa HA Pa3IMYHBIX ATaraXx UCTOPUHU
Poccun.

Moayas 3. Hayuonanvusie omunowtenusi 6 Poccuu XX-XXI 66. Buewnsas nonumuka Poccuu
6 Hogeliuel UCMOPUU.

3.1. HanmoHanpHbBIE OTHOLIEHUS U HalMoHaabHasd moiautuka Poccnn XX-XXI BB.

Ocobennoctu  opmupoBanust Poccum Kak  MHOTOHALIMOHAJIBHOTO — TOCYAAapCTBa;
XapaKTepUCTHKa €€ HallMOHAJILHOIO cocTaBa. HalmoHanbHO-roCy1apcTBEHHOE CTPOUTENIBCTBO B
Poccun: ot umnepun k ¢epepanny. DTHOMOIUTHYECKUE IPOLIECCH B COBpeMeHHO# Poccun.

3.2. Buemnssa nonutuka Poccun (XX-XXI BB).

HaumonaneHble MHTEpECH! U BHELIHAS NOJUTHKA. BHemHsAg nonutuka Poccnn B Havame XX
BeKa. MHpOBbIE€ BOWHBI M HM3MEHEHHS B CHUCTEME MEXIYHApOJHbIX OTHOIICHUH. BHeniHss
nonuTuku Poccun Ha coBpeMeHHOM 3tane. MecTo u poJib Poccuu B COBpeMEHHOM MHpE.

4. O0beM yueOHOM AMCHMILIMHBI:

Bunasr yue6HoIi paboTh B 3aueTHBIX B akanem.
eIMHHIIAX
yacax
OO0mas Tpy10eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 2 72
IUIAHY
AyIMTOpHBIE 3aHATHS: 0,17 6
Jlexuunu (Jlek) 0,17 6

ITpaktnueckue 3anarus (I113) - -

CamocrositesbHas padora (CP): 1,72 62
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 0,42 15
Pedepar / acce 0,88 32
CamocTosiTeTbHOE U3YUCHHE TUCIIUTUTAHBI 0,42 15
Bua uTOroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTaNUA padove NPOrpaMMbl N CIATLIHHBI
«HUcropus puiocopun» (b1.B.0/1.2)

1. Heap aucuMmiInMHbl — cOPMUPOBATH Y CTYJAEHTOB KOMIUIEKCHOE MPECTaBICHUE O
ponu u MecTe GUIocoPuru B CUCTEME T'YMaHUTAPHBIX, COIUANBHBIX M €CTECTBEHHBIX
HayK, MO3HAKOMUTh HUX C OCHOBaMHU (PUIOCO(CKOTO 3HAHHS, HEOOXOAMMBIMH IS
pELIeHUS] TEOPETUYECKUX U MTPAKTUYECKUX 3a]1ay.

2. B pe3yabrare wu3yyeHUsl MCHUILUIMHBbI oOOydawuMiics 10 mNporpamMmme
0akajaBpHUaTa qOJIKEH:

Obnadams cnenyronumu o0mekynsTypabiMa (OK) kommeTeHIusIMHA:

— CHOCOOHOCTBIO  HCIIOJIb30BAaTh  OCHOBBI  (MIOCO(CKUX  3HAHMMA s
(dopmupoBaHust MUpoBo33peHueckoi moszuiuu (OK-1).
3nams.



— OCHOBHOE COJICpKaHHE TTIaBHBIX (PUI0CO(CKUX IIKOJ U HATPABJICHUMA, TIPECTaBUTENECH
ATHUX IIKOJ, CBS3b U pa3audue ux GuaocoPcKux uaeH, CB3b NCTOPUKO-HUIOCOHCKUX
KOHIIEMIINI C COBPEMEHHBIMH IIPOOJIEMaMU UHIUBUAYATHHON 1 OOIIIECTBEHHOM KU3HHU.
Ymems:

— TOHUMATh M aHAJTM3UPOBATh MUPOBO33PEHUYECKHE, COLMANBHBIC M WHAWBUAYaJIbHBIC
poOIeMbI COBPEMEHHOM JKU3HU;

— TPaMOTHO BECTH JUCKYCCHIO, apryMEHTHUPOBAHO OTCTAMBATh CBOIO IO3MIHUIO IO
3HAaYUMBIM ~ (QHIOCOPCKUM TMpoOIeMaM COBPEMEHHOW JKW3HH, ONHpasCh Ha
HapabOoTaHHBIN B HcTOpUH (Prutocoduu MaTepHuar,

— TPHUMEHATH NOJTy4YeHHBIE (procodckre 3HaHUS K pEIIeHUIO TPOPEeCCHOHATBHBIX 33/1a4.
Braoemy:

— TpeAcTaBlIeHUsIMU O GUIOCOPHUH KaK HAyKE H CUCTEME LIEHHOCTEMH, €€ MECTe B CUCTEME
TYMaHHUTapPHOTO 3HAHUS; OCHOBAaMHU (PMIIOCO()CKOTO MBIIIICHUS;

— KaTeropuajbHBIM allapaToM H3y4aeMOW ITUCIHUIUIMHBL, (QHIOCO)CKUMH METOdaMH
aHaM3a Pa3iIMYHBIX MPOOJIeM, HAaBBIKAaMU (PUIOCO(CKON KyIbTYphl Ui BBIPAOOTKH
CUCTEMHOT0, LIEJIOCTHOTO B3IJIsI1a Ha IEHCTBUTEIILHOCTh M MECTO XUMUH U XUMHUECKON
TEXHOJIOTHH B LIEJIOCTHOM KapTHHE MUpA.

3. Kpartkoe conepxanue TuCHMIIMHBI

Beenenue. dunocodusi, ee MpoUCXoKACHHE U POJIb B OOILIECTBE.

Monyasb 1. Anmuunas u cpeonesexosas gunocogus
Antuynas ¢unocodus (nocokpatuku, copuctsl, Cokpart, Jemoxpur, [InatoH, Apucrorens,
DIUTMHUACTHYECKU-pUMCKast  ¢uinocodust). I[lonckn mepBoHawan OBITHS B TPEUECKOU
HaTypbuinocopun. Yuenue [1narona o6 uaesx kak ocHOBa 00bEKTHBHOTO ujeanu3ma. Teopus
uaeanpHoro rocynapcrsa Ilnarona. Yuenue Apucrorens o yeTblpex Havyayiax (IpUYMHAX).
Jloruka Apucrotens. YueHnue o0 o0IIecTBe U TOCYIapCTBE.

OcHoBHBIN (prnOcO(CKHE MIKOIBI UIMHUCTHYECKON (rinocoduu (SMUKYypEen3M, CTOHMIIN3M,
CKETITHIU3M).

OcHoBHBIE TIPOOJIEMBI cpeHEBeKOBOW (hutocopuu u 3moxu Bo3poknenus. Bo3HukHOBeHUE
XPUCTHAHCTBA, €ro BJIMAHHME Ha oOmecTBo U guiaocopuio.  OCHOBHBIE ATAIbl PA3BUTHUSA
CpeIHEeBEKOBOM (hUITOCOPUHU: TATPUCTUKA U CXOJACTHKA.

[Tarpuctuka. ®unocodus Asryctuna. [IpoGnema cooTHomEeHHs 3HaHUS U Bepbl. CX0IacTHKA.
®unocodust oMbl AKBUHCKOTO U €T0 «JI0Ka3aTenbcTBay ObiTus bora. bopprba HoMuHanu3ma
U peanusMa.

®dunocopust rymanusma. Harypbunocodus smoxu Bospoxaenus (Hukomait Kyszanckuid,
Jbxopaano bpyno). CoumanbsHo-nonurudeckue yuenus (Hukkono Makuasemnu, Tomac Mop,
Tommazo Kamnanenna).

Monayas 2. Qunocogua Hosozo epemenu u snoxu Ilpoceewenus (XVII — XVIII 6s.)
OMIUPU3M U pallMOHAIIN3M — OCHOBHBIE HanpasiieHus punocopun Hosoro Bpemenu. ®@. bakon
— OCHOBOIIOJIOXKHMK 3MIupu3Ma. Poib MeTonosiornu B HaydHOM MNo3HaHuu. P. Jlexapr —
OCHOBOITOJIO)KHUK panroHanu3mMa HoBoro Bpemenu. Yuenue o merojne. dyanusm Jlexkapra —
y4€HHE O IBYX CYOCTaHIMSIX, MEXaHUIU3M.

Jlunusa smmupusma (T. T'o66¢, k. Jlokk, JIx. bepkmu, [. FOm). Jluaus panuonanusma (b.
Cnuno3a, I'. JIeiOHuI).

®dunocodpust smoxu [Ipocsemnienusi. OCHOBHBIE TIpEACTaBUTENTN (PAHITY3CKOTO MaTepHATH3Ma
XVIII Beka: XK. Jlametpu, [. Aunpo, K. I'ensBenuid, [1. 'onp6ax. ConnanbHO-MOIUTHYECKIE
ujen Mpicaureneit snoxu [Ipoceenienus.

Hewmeukas knaccuyeckast punocodus. M. Kanr. JlokpuTtuueckuit 1 KpUTHUECKUN TTEPHOIBI B
tBopuecTBe Kanrta. «Kputuka uyuctoro pazyma» — ydeHHE€ O BO3ZMOKHOCTSIX YE€JIOBEYECKOTO
pasyma. «KpuTuka npakTuueckoro pasymay» — yuenue Kanra o HpasctBeHHOCTH. Puitocopust
®uxte u lemmmura. OObEKTUBHBIN MAeATN3M U JHajeKTHKa [ erens.

Mopayas 3. OcrosHuvie gpunocoghckue nanpasnenus XIX-XX ss.



Pycckas ¢unocopus XIX — XX BB. 3anagHuku u cnaBsHo@uibl. Criop o MyTsSX pa3BUTHS
Poccun u ero coBpeMEHHOE HAIMOJHEHHE. Marepuaau3M pPYCCKHUX PEBOJIIOLMOHHBIX
nemokparoB. dDurnocodcekas noxTpuHa «BceenuHcTBa» Bi. CojoBbeBa W PETUTHO3HO-
noatudeckoe yuenue o Copuun. Yuenue o ceodoae H. bepasera. Pycckuit kocmusm konia X1X
— Hayana XX BekoB (H. ®enopos, Ba. ConosweB, K. Llnonkosckuit, [1. ®nopenckuii, A.
Uwmwxkesckuii, B. Bepranckuii u ap.).

OcHoBbl Mapkcuctckoir ¢unocopun. Yuenune Mapkca 00 oruyxaeHun.  CyImIHOCTb
MaTepUaTCTUYECKOTO TOHHMMAaHUS MCTOPHM: OMNPENENAIoNias pojib MPOU3BOACTBEHHBIX
OTHOWIEHWHA. 3aKOH BO3pAacTaHUs pOJM HAPOAHBIX MacC B HMCTOPUYECKOM IPOILECCE.
Ob6mecTBeHHOe ObITHE M OOIIecTBeHHOE co3HaHue. [loHsATHE 00IIeCTBEHHO-IPKOHOMUYECKOM
dopmaruu. basuc u HaacTpoiika. KoHrenmus 4yenoBeka u JIMYHOCTH B MapKcu3mMe. MapKcu3m
U COBPEMEHHOCTb.

Wppaunonanucruyeckas ¢unocopus. A. lllonenraysp. Yuenume o Bome. @. Hunme wu
dbunocodus xxu3nu. Dx3ucrennnanusm (M. Xaiinerrep, K. fAcnepc, XK.-I1. Captp, A. Kamro).
[To3uTMBU3M,  HEOMO3UTHUBU3M U IOCTIO3HTHBH3M. QdanbcuPUKAUOHU3M U
aHTuKyMyssiTuBU3M [lonmepa. Konuenmnusa Haydnbix peBostonnii Kyna.

['epMeHeBTHKA KaK METOI0JIOTUYECKAss OCHOBA T'YMaHUTAPHOTO 3HAHMSL.

Opetiquzm U Heodpeitnusm. [IpobiemMa cOOTHOIIEHHS OHMOIOTMYECKOTO U COLUAIBHOTO.
[ToctmotepHHA3M.

4.00beM y4eOHOH TUCHHUIIINHBI:

Buner yue6HOM paboThI B 3aueTHBIX B akagem.
eIMHULIAX
yacax

O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4eOHOMY 2 72
IUIAHY
AyIMTOpHBIE 3aHATHS: 0,22 8
Jlexuunu (Jlek) 0,11 4
[Tpaktuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP): 1,67 60
CamocTosTeIbHOE N3YYEHUE TUCIUILINHBI 1,67 60
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTaNUA padovel MPOrpaMMbl IUCIUILIHHBI
«OCHOBBI 3KOHOMHUKH U ynpaBjeHusi npoussoacrsom» (b1.B.0O/1.3)

1. IIEJ'IB AUCHUIIVIMHBI  —  TIOJIYYCHHE CHCTEMBI

3HaHU 00

O9KOHOMHUYCCKUX

3aKOHOMCPHOCTAX (byHKHI/IOHI/IpOBaHI/ISI MPOMBIIIJICHHOTO ITPOU3BOACTBA B CHUCTEMC
HaHHOHaHBHOﬁ O9KOHOMUKH, O6y‘IeHI/IC 9KOHOMHYCCKOMY MBIIIJICHUTO n
HCITOJIB30BAHHUIO IMOJTYYCHHBIX 3HAHWH B npaKanecxoﬁ JACATCIIBHOCTH.

2. B pe3syabrare wu3ydYeHHs JUCHMIUIMHBI O0y4YalOIIMiicsi MO mporpamMme
0akajaBpHaTa JOJIKEH:

Obnaoams cnenyromumu  o6mekynbTypabiMu  (OK) u  npodeccuonansubivu  (11K)
KOMITETEHIMSMU:



— CHocoOHOCTh HCMOJb30BaTh 3HAHMS OCHOB HKOHOMHMKH B pa3iMyHBIX cdepax
xusHenestensaoctu (OK-3);

— CHocOoOHOCTh aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, TOI0NpaTh 000pyI0BaHHUE,
TOTOBUTD 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).
3namo:

— OCHOBBI PKOHOMHUKH B Pa3IUYHBIX c(hepax KU3HEACITCITbHOCTH;
— HOPMATHBHBIC IMPABOBHIC AKTHI, PETIIAMEHTUPYIOIIHE EATSILHOCTD TPEANIPUSATHS,
—  METOJIbI Pa3pabOTKH ONEPaTUBHBIX U MPOU3BOJCTBEHHBIX IJIAHOB;
— METOJIbl M CIIOCOOBI OILIaThI TPY/IA.
Ymems:

— COCTaBJISITH 3asBKU Ha 000PYI0BaHUE;

— COCTaBJISITh OTYETHI 110 BBHINOJIHEHHUIO TEXHUYECKUX 3aJaHHUI;

— COCTaBJISITh TEXHUUYECKYIO IOKYMEHTAIIUIO;

— OpraHu30BaTh pabOTY KOJUIEKTHUBA B YCIOBUSX JIEHCTBYIOMIETO MPOU3BO/ICTBA;

— TOTOBUTh HCXOJHBIE JaHHBIE AN BbIOOpa M OOOCHOBAHMS HAYYHO-TEXHUYECKUX U
OpraHU3AIMOHHBIX PEIICHUN Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;

— pa3pabarbiBaTh  OINEpaTUBHBIE IUTAHBI  PabOT  TMEPBUYHBIX  ITPOM3BOJACTBEHHBIX
MoJIpa3ieJICHUIA.
Brnaoemw.:

— METOJAaMHM M HMHCTPYMEHTAMH [POBEJIEHUS HKOHOMHUYECKOTO aHalu3a 3aTpar M
Pe3yIbTATOB JACSITEIILHOCTH MPOU3BOJCTBEHHBIX MOAPA3ICIICHHIH;
— HHCTPYMEHTaMHU IUIAHUPOBAaHUS U BBIIIOJIHEHUS MEPONPUATUNH TI0 MPOU3BOJCTBY
TIPOJTyKLIHH;
— OCHOBaMH SKOHOMHYECKHX 3HAHUU B pa3IMIHBIX chepax KUZHEACATCILHOCTH.
3. Kparkoe conep:kanue TUCIHHNIHHbI
Mopnyas 1. Bseoenue. OcHosbl poiHOUHOU IKOHOMUKU

1.1 DxoHOMHUECKHE TOTPEOHOCTH, O1ara U pecypchl. JKOHOMHUUECKUE CUCTEMBI M X CYIIHOCTb.
OO61ecTBEHHOE MPOU3BOACTBO U S3KOHOMHYECKHE OTHOIIEeHUs. [Ipon3BoICTBEHHBIE BO3MOXHOCTH
olmiecTBa M 3KOHOMHUYeCcKMH BbIOOp. KpuBas Npou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKoH
yObIBaroLIel MpenenbHON MOJIE3HOCTUM. THIIBI U MOJAETN SKOHOMMYECKHUX CHUCTEM. DJIEMEHT
HKOHOMHMUECKON cHcTeMBbl. TpaguiroHHas 3KkoHOMHUYecKast cucreMa. COOCTBEHHOCTh: (JOPMBI U
MyTU UX NpeoOpa3oBaHMUsl.

1.2 PpiHOuYHBIE MexaHHU3M crpoca M npemoxkeHus. CoBeplIeHHass U HECOBEpIICHHAs
KOHKypeHUUU. ToBapHbI (pBIHOYHBINA) THUI OOLIECTBEHHOIO Ipou3BoACTBA. CyIIHOCTH U
YCIIOBUSI BO3HUKHOBEHHS phIHKA. BUbl ppIHKOB U uX cTpykTypa. @yHKunu peiHka. ToBap u ero
cBoiicTBa. Cripoc U MpeIo’KeHNne Ha phIHKE. [oHITHE «3MaCTHYHOCTEY. DIMAaCTHYHOCTD CIIPOca U
NpEUIOKEHUs,, ToueyHass M nAyrosasd. CoBeplieHHass W HECOBEPLIEHHAs KOHKYPEHLHUHU.
Mounononusa. Makcumu3zanus npuObUTd MOHONOIUCTOM. OJIUTOONHS.

1.3 IonaTHe HAITMOHAIBHOW YKOHOMHUKH, OCHOBHBIE MAaKPOIKOHOMHUYECKHUE MoKa3aTenu. [Tonstus
COBOKYITHOTO CIIPOCa M COBOKYITHOTO MPEUIOKEHHs, (DaKTOPhI, BIUSIONIME HA UX U3MEHEHHUS.
[Torpebnenuss u cOepexxkeHus. DKOHOMHUYECKHil Kpyroobopor. IlpousBoncTtBo, oOMeH u
pacupenenenue. [lotpebnenne, coepexeHre, MHBECTUIIMN TOBAPOB U yCIYT.

1.4 dunancoBas cucrema U (UHaHCOBas MOJUTHKA oOmiecTBa. ['ocynapcTBEHHBIH OIOKET U
rocyznapcTBeHHbIN goar. Hanoru n Hanorosas cuctema.

Monayasb 2. DkoHomuueckue 0CHO8bl YNPAGIeHUs. NPOU3BOOCNBEOM



2.1 IlpeanpusiTue Kak CyObEeKT PHIHOYHOTO XO03SMCTBA. DKOHOMHUECKUE 3aKOHBI U OCOOCHHOCTH
UX TMpOSABICHUS HA NpeIupusATHH. Poip crnenmanucra XUMHYECKOHM INPOMBINUIEHHOCTH.
[Ipennpusitie B cuCTEeME pPBIHOYHON HSKOHOMHUKH. [Ipenmpusitie — Kak CyOBEKT U OOBEKT
HOPENpPUHUMATENbCKON  eATeIbHOCTH.  3aKoHoJaTelnbHass 0a3a  MpelnpUHUMATEIbCKON
JesTeNIbHOCTH. HopMaTUBHO-TIPaBOBBIE aKThl, PETJIAMEHTHPYIOIINE JEATENbHOCTh IPETPUATHS.
OpraHu3alMOHHO-TIPaBOBbIe (HOPMBI MPEAIPUHUMATENBCKON AEATENIBHOCTH U KPUTEPUH HX
BbIOOpa. @OpMBI COOCTBEHHOCTH. BHEIIHSASA M BHYTPEHHSIS Cpea MPEANIPUATHS.

2.2 MarepuanbHO-TeXHUYecKas 0a3a mpou3BoacTBa. ChlppeBast M TOIUIMBHO-dHEpreTHyeckas 0aza
XMMHYECKMX HPOM3BOJACTB. [Ipon3BOACTBEHHas mporpaMma M IMPOU3BOACTBEHHAs MOIIHOCTb
npeanpusTus. KayecTBo 1 KOHKYpEHTOCIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKOE 000CHOBAaHUE
BbIOOpa ChIpbs M TOILIMBA. PecypcocOeperxenue. AnbTepHaTUBHbBIE HCTOUHUK ChIPbS U SHEPIHU.
Opranusanus CKIaJCKOro X03s1cTBa.

2.3 MatepualibHO-TEXHUYECKHE pecypchl npeanpustus. OCHOBHBIC MPOU3BOACTBEHHBIC (DOHIIBI
XMMHUYECKUX NPEANpPUATHH: NOHATHE, Kiaccupukanus M crpykrypa. [loHatHe m cTpyKTypa
OCHOBHBIX CpPCICTB. OI_ICHKa OCHOBHBIX CpCIACTB. MGTOILBI OLICHKM OCHOBHBIX (I)OHILOB.
[TokazaTenu WMCIIOJIIB30BaHUSI OCHOBHBIX IMPOM3BOJCTBEHHBIX (GOHIOB. M3HOC M amopTu3aius
OCHOBHBIX (poHIOB. OreHka 3(()EKTUBHOCTH HCIOIB30BaHUS OCHOBHBIX IPOU3BOJICTBEHHBIX
¢donnoB. Bocipons3BoacTBO OCHOBHBIX cpeacTB. OOOPOTHBIE CPEACTBA MPEANPUATHS: MOHATHE,
coctaB M cTpykrypa. Mcrounukum QopmupoBanus oO0OpoTHBIX cpenctB. OOopaunBaeMoCTh
000pOTHBIX cpelcTB. MarepuanbHble 3amackl Ha npeanpusatiud. OnpezaeneHue MOTpeOHOCTH B
000OpOTHBIX CPEICTBAX.

2.4 Tpynosbie pecypebl npennpustus. llepconan npennpustus m ero crpykrypa. OCHOBBI
OpraHu3aliy TpyAa Ha MpeanpusTuu. DPQPEKTUBHOCT WCIOIB30BAHUS TEpCOHANa U pabodero
BpeMeHu. [IpousBoauTenbHOCTh Tpyna M omuiata Tpyaa. OpraHuszanus 3apaOOTHOM miaTel Ha
npennpusitud. CoctaB M CTPYKTypa IPOMBIIIJIEHHO-IIPOU3BOJICTBEHHOIO  IIE€PCOHAIA.
ITpon3BOIUTENBHOCTD TPyJa: MOHIATHE, NTOKA3aTeIN U METOAbl u3MepeHus. unuBunyaneHas u
OOIIeCTBEHHAs ~ MPOM3BOJAUTEIBHOCTh  Tpynda. PesepBel W (PAaKTOpBl  MOBBIMICHUS
IIPOU3BOJUTENIBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OILIAThI TPYAA HA IPEIIPUITHH.

Moayasb 3. TexHuko-3KOHOMUYECKUL AHAIU3 UHICEHEPHBIX PelleHUll

3.1 Jloxonsl ¥ pacxoabl Ha IPOU3BOJICTBO, U PEATU3ALMIO IPOAYKIMH NpeaAnpusTus. N3nepxku
MPOU3BOJICTBA MPOAYKIHMH (ceOeCTOMMOCTh), MPHUObLIb, PEHTA0EIBHOCTh U LIEHOOOpPa30BaHUE.
[TonsTHe 3aTpaThl Ha MPOU3BOACTBO M pealn3aluio NpoaykKiuu (cebectommocTh). Buasl u
3HaueHHe Kiaccupukanuu 3arpaTr. CTpykTypa 3arpaT Ha MPOM3BOACTBO U  PEATH3AIHUIO
npoaykiuu. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOM3BOJICTBO M peau3alvio MPOAYKIHH B
KOMITJICKCHBIX ITPOU3BOJACTBAX. OcHOBHBIE IMyTU CHUXXCHUA 3aTpaT Ha MPOU3BOACTBO MPOAYKIIHUHU.
Hoxonpl npeanpusitus. Ilondarne npuObUIM W 10XO0J4a NPENUPUSTHSA, METOJABl HX pacyera.
PentabenbHOCTh, €€ BUIBI U METO/IbI pacyera. [1yTu moBbIeHs MPUOBIIN U peHTa0eIbHOCTH Ha
HNPEAIPUATUAX.

3.2 llenooOpa3oBaHue U 1€HOBas MojuTHKa. lleHa Ha TNOPOAYKUMIO U MPUHLUIIBI
neHooOpa3oBanus. Bunel 1ieH. CTpykTypa IeHbl, cUCTeMa LieH. B3auMocCBs3M LieH U U3JIepiKeK.
[lenoBast monutuka. Pa3paboTka 11leHOBOW CTpaTeruu.

3.3 ®uHaHCOBO-KPEIUTHBIE OTHOIICHUS MPEIIPUIATUN U cucTeMa Hajoroobnoxenusd. [lonstue,
cocTaB M CTpyKTypa (uHaHCcOB mnpeanpusatus. CymHOCTb, (QyHKIMM M 3a1aud (pUHAHCOB
npennpustus. CoOCTBEHHbIE U 3aeMHbIe (PMHAHCOBBIE pecypchl. bamaHc J0X0I0B U pacxooB.
HanoroBast monutuka. IlpuHnunsl HamorooOnoskeHus. Hamorum M muiaTexu, yCTaHOBJIEHHBIE
3aKOHOJATEIbCTBOM: BU[IbI, CTaBKH, OOBEKTHl HAJOTOOOJIOKEHMS] U CPOKM YIUIaThl Hajora B
OIOJIKET.



4.00beM yueOHOH TUCHUILIUHBI:

Bun yueGHO# paboThI B 3auetHpix | B akagem.
eIMHULAX
yacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IJIaHY 4.0 144
AyaUTOpPHBIE 3aHATHS: 0,22 8
Jlexuuu (Jlek) 0,22 8

ITpaktuueckue 3anatus (I113) - -

CamocrositesbHas padora (CP): 3,53 127
CamocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILUTHHBI 3,53 127
Buja nTOroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH

(9)

AHHOTaNuUA padoyeil NPOrpaMMbl AU CHUNINHBI
«IIpaBoBenenue» (b1.B.0/1.4)
1. Heau 1ucuMNIMHBI — IOJyYE€HUE OCHOB IIPABOBBIX 3HAHUH, (HOPMUPOBAHKE MTPABOBOM
KYJIbTYpPbl aKTUBHOTO, 3aKOHOTIOCIIYIIIHOTO IPaK/IaHUHA.

2. B pe3syabrare mu3ydyeHHs JUCHHUIUIMHBI OOYYAIOIIMIiCI 1O MporpamMme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnepyromumu o0mekyabTypHbiMU (OK) KomMneTeHuusaMu:

— CIIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBHI TPAaBOBBIX 3HAHWH B pa3mUuHBIX cdepax
nestenpHocTH (OK-4).
3namy:

— OCHOBBI POCCHUHCKOW IPaBOBOM CHCTEMbI U POCCHUMCKOTO 3aKOHOJATEJILCTBA, OCHOBBI
opranusanvi " q)YHKHI/IOHI/IpOBaHI/ISI CyI[e6HI)IX N HWHBIX IPAaBONMPUMCHHUTCIBHBIX H
MIPaBOOXPAHUTEIIbHBIX OPraHoOB;

— TIpaBOBBIC U HPABCTBEHHO-ITUYECKHE HOPMBI B chepe MpodhecCHOHATLHOMN eI TeIbHOCTH;

— TMpaBOBbIE HOPMBI, PETYIUPYIOUINE OTHOIIEHHWE YeNOBeKa K YEeJIOBEKY, OOIIEeCTBY,
OKpY>Karollen cpere;

— TpaBa ¥ 00s3aHHOCTH TPakJIaHNHA;

— OCHOBBI TPY/IOBOT'0O 3aKOHOJATEIbCTBA;

— OCHOBAaMH XO3CTBEHHOIO MpPaBa;

— TIPaABOBBIC ACTIEKTHI MPOGECCHOHATHHON IEATETLHOCTH.

Ymemns:

— HCIOJb30BaTh ATHUECKHUE U MPABOBBIE HOPMBI, PETYIUPYIONINE OTHOLIEHHE YeJoBeKa K
4eNoBeKy, OOLIECTBY, OKpY’Kalolel cpesie, UCIOIb30BaTh MpaBa U CBOOOBI YEJIOBEKa U
rpakJaHHHA IpU pa3paboTKe COLMATbHBIX IPOEKTOB;

— HCIOJb30BaTh U COCTABJISITh HOPMAaTUBHBIE M IPAaBOBbIE JIOKYMEHTHI, OTHOCSIIUECS K
npodeccuoHanbHOM ~ AEATETBbHOCTH, MNpEeANpPUHUMATh  HEOOXOAMMBIE  MeEpbl K
BOCCTAHOBJICHUIO HAPYILIEHHBIX IIPaB;



— peanu30BBIBATH IMpaBa W CBOOOJBI YEIOBEKA W TpaKJaHWHA B pa3iINYHBIX cdepax
KU3HEIEATENHHOCTH;

— JlaBaTh HPABCTBEHHYIO OIICHKY KOPPYIIIHOHHBIM MPOSIBIICHUSIM.
Bnaoemn:

— TMOJY4YeHHBIMH TMPABOBBIMH 3HAHUAMU B TNpodeccCHOHaIbHOW U HHBIX cdepax
NEeSTEbHOCTH.

3. Kparkoe conepxxanue IMCUMILIAHBI:

ITonsatue n npusHaku rocygapcrsa. ®opmel rocygapcrsa. @ynkuuu rocynapcrsa. [lonstue
U IIpu3HaKy rpaBa. OCHOBHBIE IIPABOBBIE CUCTEMBI COBPEMEHHOCTH. [I0HATHE ¥ BUIBI HICTOYHUKOB
npasa. OnpeieneHne 3aK0Ha U MOA3aKOHHBIX aKTOB. JlelicTBE HOPMATUBHBIX MPAaBOBBIX aKTOB
BO BpeMeHH. OOpaTHas cuiia 3akoHa. [IoHsTHE TPaBOBBIX HOPM, UX CTPYKTypa. Cucrema mnpasa.
YactHoe u mybOiauuyHOe mpaBo. MarepualipHOe U IpoleccyalbHOEe IpaBo. IIpaBooTHoIIEHHE:
00BEKT, CYyOBEKT U COiep KaHue NMpaBOOTHOIIEHUH. FOpuaudeckue GpaxTsl.

Koncrurynus — ocHoBHoit 3akoH Poccuiickoit @enepanuu. @enepatuBHOE yCTporcTBO PO.
Cuctema TOCYJapCTBEHHBIX OpPraHOB M NPUHIMN pasneicHuss Biacted B P®. Ilonstue
rpaxaancta. [IpusHanue, coboieHne, 3aluTa paBHBIX MPaB KEHITUH U MYKYUH KaK OCHOBHAs
00513aHHOCTb TOCYJapCTBA.

[TonsTre u npeaMeT aAMUHKUCTpaTUBHOTO MpaBa. O6mas xapakrepuctuka Konexkca PO 06
aJMMHHMCTPATUBHBIX MPABOHAPYIIECHUSAX. AJIMUHUCTPATUBHBIE IPAaBOHAPYILIEHUS: TOHATHE U
MPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NMpUHUMIIBEIL. [loHATHE, TPU3HAKY U
BU/Ibl QIMUHUCTPATUBHBIX HAKA3aHUM.

[TonsiTHe M IpeAMET YrOJIOBHOTO MTpaBa. Y TOJIOBHASI OTBETCTBEHHOCTh: TIOHSITHE, OCHOBAHHUE
BO3HUKHOBeHHUs. [loHATHE mpecTymieHus:: Opu3HaKkH, CTpykTypa. CocTaB MpPeCTYIICHHUS.
Coyuactue B npectymieHud. O0CTOSTENHCTBA, UCKITIOYAOIINE TPECTYITHOCTh NesHus. [loHsTue,
LEJIU U BUJbl HAKa3aHUH. YTOJIOBHAsA OTBETCTBEHHOCTh 3@ COBEPIICHUE ITPECTYIUICHUN. Y CIIOBHOE
OCYXJIEHHE, OCBOOOXIEHHWE OT VYrOJOBHOM OTBETCTBEHHOCTH. [Ipeamer u  0OBEKT
KPUMHMHAJIUCTUKU. MeToabl W 3a7aud KpUMUHAIUCTUKU. [loHATHE KpUMHMHAIMCTUYECKOU
UIEHTU(UKAITIH. OOBEKTHI Hu BUJBI KPUMUHATACTHYECKON UIEHTU(UKAITIH.
Kpumnnanucruueckas Texuuka. Kpumunanuctuueckas TakTHUKa.

DKOJIOTHYECKOE MTPaBO: MOHATHE, MPEIMET METOJT U UCTOUHUKH DKOJIOTHYECKOTO TipaBa PO.
ITonsTHE, BHUABI M CTPYKTypa OHKOJOTMYECKHUX IPABOHAPYLIEHHWM, OTBETCTBEHHOCTh 3a MX
COBEPILICHHUE.

[Tonstue undopmanuu. OTBETCTBEHHOCTh 3a HApyIIEHHE 3aKOHOAATEIbCTBA O 3alllUTe
uHpopmauuu. ['ocymapcTBeHHas TailHa: TOHSATHE, 3alllUTa, [PaBOBOE pPEryJIMPOBAHUE
roCy/1apCTBEHHOW, ciy>)keOHOM u uHOW wuHpopmanuu. KondunennumanbHas uHbopMaus:
MOHSITHE, BUBI U 3aIMTA. 3alIUTa IEPCOHAIBHBIX JAHHBIX IPakJIaHUHA.

[lonsTve, mnpeaMeTr © METOA TpaxAaHCKOro mnpaBa. lloHsATHME TIpakaaHCKOTrO
MpaBOOTHOIIEHUs1, ero  crnenmupuka. CTpykTypa  TpakJIaHCKOTO  MPABOOTHOIICHHS.
[TpaBoaeecnocOOHOCTh CYOBEKTOB TPakKJaHCKOTO MPABOOTHOIICHUA. ['paskaaHe Kak CyOBeKThI
rpakIaHCcKoro npaa. @u3nUecKkue U I0PUINISCKUE JTUTIA: TIOHATHE, TPU3HAKH, KIIacCU(DUKaIIHS.
KOpuanuaeckue daxtsl. [IpaBo coocTBeHHOCTH. [ToHSITHE aBTOpCcKOTO TpaBa. [ToHsATHE MATEHTHOTO
npaBa. [lonsarne wuHTeekTyanbHOW coOctBeHHOCTH (MC) W HCKIIOYMTENBHOTO TpaBa.
Knaccudukanus MC. Cuctema nmpaBoBoit 0OXpaHbl UHTEIEKTYaIbHON COOCTBEHHOCTH, aBTOPCKHUX
Y TIATEHTHBIX TPaB.



[lonsTHE XO3SMCTBEHHOTO (IIPEANPUHUMATEILCKOT0) IpaBa. lIpeamer Xo3sHCTBEHHOTO
(mpepUHUMATENBCKOTO) TpaBa, NPU3HAKH, METOJbl IPABOBOro peryaupoBaHus. [loHsrue
XO34MCTBEHHOU U MPEATIPUHUMATEIIBCKOMN 1EATEIBHOCTH.

[IpaBoBO€e peryinpoBaHHE CEMEHHBIX OTHOLICHMH. 3aKIIOUYEHHE U IpeKpalleHue Opaka.
[IpaBa 1 00s13aHHOCTH poauTened U aetei. AnmumeHTsl. @OpMbI BOCIMTaHUS ACTEH, OCTABIIUXCS
0€e3 NoneyYeHus! pOAUTENEH.

[Ipeamer u meToxn TpynoBOro npasa. TpyIoBOd AOTOBOP: MOHATHE, CTOPOHBI, COJEPKAHUE.
PaGouee Bpemsi. Bpems otnbixa. TpynoBsie criopsl. JuciuminHa Tpyaa.

Ilonsatne m wucrokum koppynuuu. HopmaruBHOoe omnpenenenue xoppynuuu. IIpuunzsr
pacripocTpaHeHus koppynuuu. Hakazyemble u HeHakazyemble (opmbl Koppynuuu. CKpbITbIE
(marentHbie) (opmbl Koppynuuu. DopMbel KOppyHMUUHU-TIpeCTyIieHHS. DPOpMBI KOPPYIIHUU-
npocrynka. DopMbl noauTHYeckod Koppynuuu. HopmaTuBHbBIE NIpaBOBBIE aKThl B cdepe
npoTuBOAekcTBUA Koppynuuu. PenepanbHblii 3akoH  orT  25.12.2008 Ne 273-03 «O
IIPOTUBOACHUCTBUN KOPPYIILIANY.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunet yueGHoii paboThl B 3aueTHBIX B akanem.
SIMHHIIAX dacax

OO0mas TPy10eMKOCTh JTHCIUIIIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHITHSI: 0,17 6
Jlexuuu (Jlek) - -
[Tpaktuyeckue 3ansatus (I13) 0,17 6
CamocrositesbHas padora (CP): 2,72 98
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3auer (4)

AHHOTaIUA padoyeii MporpaMMbl TMCHUTLTHHBI
«Xumus 31emenToB» (61.B.0O/1.5)

1. Heap AUCHUILUIMHBI — TPUOOpPETEHHE 3HAHUKH M KOMIETEHIMH, (OPMHUpPOBAHUE
COBPEMEHHBIX TIPEJICTABICHUN B 00JIaCTH TEOPETUICCKIX OCHOB XMMHH.

2. B pe3yabraTre u3y4YeHHMs JUCHUIUIMHBI OOyyamommiics 10 Mporpamme
0akajaBpHUaTa q0JI’KeH:
Obnaoams crnenyromumu odmenpodeccruonanbbiMu (OITK) koMmmereHusamu:

— CIOCOOHOCTBIO ¥ TOTOBHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILINH B ipodeccuonanbHoi nesitenbaoctr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (pu3nueckol KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEpPHOCTSAX, CTPOECHHMU  BellecTBa s
HNOHUMAaHUSI OKPYKaroIero Mupa u sBieHuid npupost (OI1K-2);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHHUS O CTPOCHUU BEIIECTBA, MPUPOJIE XUMUYECKOU
CBSA3M B Pa3IMYHBIX KJIAccaX XUMHUYECKMX COEAMHEHMHM i TOHUMaHHUS CBOMCTB
MaTepuajoB U MEXaHHM3Ma XMMHUYECKHX IMPOLECCOB, MPOTEKAIOIIUX B OKPYKAIOLIEM
mupe (OITK-3).
3uamo:

— OJJICKTPOHHOC CTPOCHUC aTOMOB U MOJICKYJI,



— OCHOBBI TEOPUU XMUMUUYECKOU CBSI3U B COCTMHEHUSIX PA3HBIX THUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHHH,

— OCHOBHBIE€ 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX MPOILIECCOB M XaPaAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl ONMCAHUsI XMMUYECKUX PAaBHOBECHI B paCTBOPAX JIEKTPOJIUTOB,

— CTpOEHHE U CBOMCTBA KOOPAMHAIIMOHHBIX COCTUHEHUN.
Ymems:

— BBINIOJIHATh OCHOBHBIC XUMHUYECKHE ONEpallid, ONPEIesTh TEPMOIUHAMHUYCCKHE
XapaKTePUCTUKN XUMHUYCCKUX PEaKIMi U paBHOBECHBIC KOHIICHTPAIIUH BEIIIECTB;

— HWCIONB30BaTh OCHOBHBIC XHMHYECKHE 3aKOHBI, TEPMOJUHAMUYECKHE CIIPABOYHBIC
JaHHBIC IS PEIICHUS MPOPECCHOHAIBHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIMSHHUE PA3INYHBIX (PAKTOPOB HA PABHOBECHE B XHMHUYECKUX
peaKIusX.
Brnaoemw.:

— TEOPETUYECKMMHU METOJaMH OIMCAaHUSI CBOMCTB IPOCTBIX MU CIIOKHBIX BEUIECTB Ha
OCHOBE 3JIEKTPOHHOT'O CTPOEHHUSI UX aTOMOB U IOJIOKEHUS B IEPUOJAMYECKON CUCTEME
XAMHYECKUX 3JIEMEHTOB;

— OKCIIEPUMEHTAILHBIMH METOJAMH OIpPEAENCHUS HEKOTOPHIX (PU3NKO-XUMUYECKUX
CBOIWCTB HEOPTAHUYECKUX COCTUHEHUN.

3. Kparkoe conep:kanue TUCIHHNIHHBI
CtpoeHue aTOMOB U MEPUOINYECKUI 3aKOH.

BoHOBBIE CBOMCTBa MaTepHaIbHBIX OO0BEKTOB. YpaBHeHue ae¢ bpoiurss. CooTHomieHue
HeonpeaeneHHoctel ['eitsenOepra. IloHsTue O KBAaHTOBOM MeEXaHUWKE U ypaBHEHUU
[Ipenunrepa.

CoBpemenHas (OpMYJIHpPOBKA MEPHOANYECKOTO 3aKoHa. [lepmoamdeckas cucrema u ee
CBS3b CO CTPOCHHMEM aTOMOB. 3allOJIHEHHE JJIEKTPOHHBIX CJIOEB KU 000JIOYEK aTOMOB B
nepuoanueckor cucreme aemeHtoB [[.M. MenneneeBa. Crenenu okwucieHus. Baxueitmme
OKHCIIUTENHN U BOCCTAHOBUTENM. BaxkHeilne cxembl IpeBpallleHHs] BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTCIIbHBIX PCAKIIHUAX.

XuMu4deckasi CBA3b U CTPOECHHUE MOJIEKYIL.

KoBasieHTHas1 CBsI3b, OCHOBHBIE IOJIOKEHHMsSI METO/a BaJCHTHBIX CBs3eil. PaccMorpenue
CXeM TepeKphIBaHMsI aTOMHBIX OpOHTael Ipu 00pa3oBaHUH CBsA3eH B MoJieKynax. OCHOBHBIE
HOJIOKEHUS MeTojla MoJeKyaspHbix opOutanet (MO JIKAO). OOmwue cBeneHus o
KOMIUIEKCHBIX COCIMHEHHSAX, MX CTpOeHHe. MEeXMOJNeKynsipHas U BHYTPUMOJIEKYJSpHAs
BOJIOpOJIHAs CBA3b. MOHHas CBA3b Kak MpelenbHBbIA ciaydaidl KoBaJleHTHOH cBs3u. OOume
NPECTAaBICHNAS O MEXMOJECKYISIPHOM B3aMMOJCHCTBUH: OPHEHTAIIMOHHOE, WHAYKIIMOHHOE,
JIMCTIEPCUOHHOE B3aUMOJECHCTBUS.

3HepFeTI/IKa peaKHI/Iﬁ U XUMHUYCCKOC pPABHOBECHUC.

[TonsiTe O XMUMHYECKOH TEPMOAMHAMUKE, TEPMOJMHAMUYECKHE (PYHKIIMH COCTOSIHHS
(xapakTepucTHueckue (QyHKIUM). XUMHYECKOe paBHOBecHe. VICTMHHOE M KaxKyleecs
paBHOBECHUA. KoncranTa XUMHYECKOTO PaBHOBECHA. BHGKTpOXI/IMI/I‘IeCKI/Ie IPOUECCHI, TIOHATUEC
00 2JIEKTPOIHBIX MOTEHIMAIAX. DIEKTPOIBUKYIIAsl CHIIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakumii U KpUTEpUH CaMONIPOU3BOJIBHOTO MPOTEKAHUSI IIPOLIECCOB.

PaBHOBecuHs B pacTBOpax



[Tpomeccrl,  COMPOBOXAAMOIIME  OOpPa30BaHWE  KUAKUX  HUCTUHHBIX  PacTBOPOB
HEDJICKTPOJIUTOB U DJIEKTPOJIIMTOB. ACCOIMUPOBAHHBIC U HEACCOIMUPOBAHHBIC AJIICKTPOJIUTHI.
Crenenp aucconuanuu. KoHcranta mucconuainuu. PaBHOBecHe B CHCTEME, COCTOSIICH H3
HACBIIIIEHHOTO0 PAacTBOpPa MaJOPaCTBOPHMOTO 3JICKTPOJIUTA M €ro KpucTawuioB. PaBHoBecue B
paCTBOan KOMIIJICKCHBIX COGI[PIHGHHﬁ. PaBHOBeCI/IC JUucconualmin BOJBI, HNOHHOC
MIPOM3BEICHNE BOJIBI U €r0 3aBUCUMOCTH OT Temneparypsl. [llkama pH. I'maponus comnei.

CKOpOCTh peakiuii U KaTaaus.

[TonsTne o Xumuyeckol KuHeThke. OAHOCTaAMHHBIE M CIOXKHBIE pEaKIUU. 3aKOH
nercTByromux Macc. KoHcTaHTa CKOpOCTH peakiuu. MoJeKyIsipHOCTh U MOPSAOK PEAKIUU.
3aBUCUMOCTb CKOPOCTH PEAKIHUM OT TeMIEpaTypbl; SHTAIbIUSA aKTUBAIUMU. ['OMOTEHHBIN U
TreTEePOreHHBIN KaTaJIus3.

4., O0beM y4eOHOI TUCHUTIHHBI:

B 3auernbix | B akagem. yacax

Bun yuebHoit paboTbl CAMHITAX
OO0mas Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY 5,0 180
JIaHy
AyIMTOpHBIE 3aHATHS: 0,50 18
Jlexuunu (Jlek) 0,17 6
[Tpaktuyeckue 3ansatus (I13) 0,17 6
Jlaboparopueie 3ansaTus (J1ad) 0,17 6
CamocronitesbHas padora (CP): 4,25 153
CamocTosiTenbHOEC U3YUYCHHE PA3/IeTIOB AUCITUIIINHBI 4,25 153
Buja nTOoroBoro KOHTpoOJs: 3a4eT / IK3aMeH 0,25 Oxk3ameH (9)

AHHOTaNUA padoyell MPOrpaMMbl JUCIUIIAHBI
«Opranunyeckasi XuMusi IPOU3BOIHBIX yrieBoaopoaon» (b1.B.0/1.6)

1. Heap AMCHMNJIMHBI — TPHOOPETEHUE CTYACHTaMH OCHOBHBIX CHHTE3a OPTaHUYCCKUX
BEIIIECTB.

2. B pe3yabTare u3yyeHHus JUCHUILUIMHBI 00yYAONIMIiCsS MO MporpaMMe 6akajiaBpuara
JOJIZKEH:
Obaaoams cnenyromumu o0mekynsTypHbiMu (OK) u obmenpodeccuonansubivu (OITK)

KOMIICTCHIIUSIMU

CIIOCOOHOCTBIO K CaMOOpraHu3aliy U camoodpazosanuto (OK-7);

— CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccnonansHoi nesitenbHoctr (OTTK-1)

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (u3nueckol KapTHHE MUpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA JIJISl MMOHMMaHUS
OKpyXaromiero mupa u seinenuit npupoasl (OI1K-2);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUSI O CTPOCHUH BEIIECTBA, MIPUPOIC XUMHUECKON CBSI3U

B Pa3IMYHBIX KJIacCaX XUMHUYECKMX COCTUHEHUH JUIs TOHMMAaHUsS CBOWCTB MaTEpPHAJIOB U

MeXaHH3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOIINX B okpyxkatonieM mupe (OI1K-3).

3namo:



— TEOPETHYECKHE OCHOBBI CTPOCHHS M CBOWCTB pa3IUYHBIX KJIAaCCOB OPraHUYECKHX
COCIUHCHMIA,

— crocoObl TMOJYyYeHHUS W XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKHUX
COEIUHCHMI,

— OCHOBHBIE MEXaHHU3MbI MPOTEKAHUS OPIraHUYECKUX PEAKIIHil.
Ymemo:

— TPHUMEHATH TCOPCTHUYCCKUE 3HAHUS JIJISI CHHTE3a OPraHMYECKUX COCJIMHEHUHN Pa3IuYHBIX
KJIACCOB;

— aHAJIM3WPOBATh M MPEJICKA3bIBATh PCAKIIMOHHBIC CBOWCTBA OPraHMYSCKUX COCMHCHHUI;

— COCTaBJISITh CXEMbI CHHTE3a OPTraHMYECKUX COCIUHECHUIA, 33 JaHHOTO CTPOCHHUSI.
Bnaoems:

— OCHOBaMH HOMEHKJIATyphbl ¥ KJIACCU(PUKALIUNA OPTraHUYECKUX COEIMHEHUH;

— OCHOBHBIMM TE€OPETUYECKUMHU NPEACTABIECHUSIMYU B OPrAaHUYECKON XUMUMY;

— HaBbIKaMM 00OCHOBaHMsI pallMOHAJIBHBIX CIOCOOOB MOJIyUYEHHsI OPraHUYECKUX BEILECTB.
3. Kpartkoe conepxanue THCHMIIMHBI

a,f-Henaceliennble  anbiaerusl U ketoHsl. Homenknarypa. CnocoObl  MOIydeHHS.
[IpocTpaHCcTBEHHOE U ANIEKTPOHHOE cTpoeHue. [loTeHuuansl MOHM3ALMM U 3JIEKTPOHHOE
cpoacTBO. Peakiuy npucoeuHEeHus 3IeKTPOPUIbHBIX U HYKI€O(QHIBHBIX peareHToB. 1,2- u
1,4-Ilpucoenunenne. Mexanusm peaxuil.

Kerensl. Homenknarypa. CnocoObl momyuenus. Ctpoenue. DPu3MYecKue M XHUMUYECKUE
CBOWCTBA.

a,B-HenachieHHble KapOOHOBBIE KUCIOTH M UX (DYHKIIMOHAIBHBIE MPOU3BOIHBIC. CIIOCOOBI
MOJIy4YeHUs. XUMUYECKUE CBOMCTBA.

ANbIIeruio- U KETOKUCIOThI. AlleTOyKCycHbIH 3¢gup. Criocods! nonydenus, crpoenue. Kero-
€HOJbHAs TayToMepus. Peaknum KeTOHHOWM u eHoiabHOH Qopm. Peakmum C- u O-
AIKWINPOBAHMsI, X MEXAHU3MBI.

["anoreno3amenienHbie KuciaoTel. Knaccuduxarus u HoMmeHknarypa. CriocoObl TOJIy4eHHS O,
U [-raJoreHo3aMenIeHHbIX KHUCIOT. 3aBUCUMOCTh XHMHYECKHX CBOWCTB OT B3aWMHOTO
PACTIONIOKEHUS TAJIOTeHA W KapOOKCWIIBHOHN TPYIIIIBL;, HYKICO(DHIFHOE 3aMEIICHUE ONTHICCKH
AKTHUBHBIX 0-TaJJOT€HO3aMEIEHHBIX KUCIOT: MEXaHU3MBbI, CTEPEOXUMHUYECKHI Pe3yNnbTarT.

['MapoKCUKUCTOTHI: Kiaccudukanus U HoMeHkiatypa. CrocoObl nonyueHus. OCoOeHHOCTH
CBOMCTB O-,p3-,y-TUAPOKCUKUCIOT. JIAKTOHBI. ~ AMHMHOKHCIIOTBHI. CnocoObl  MOMy4YeHHUs.
Baxuelimme ¢usnuecknue W XUMHYECKHe CBOicTBa. AMQoTepHbIid xapakrep. JlakTamsl.

I'unpokcu- 1 aMMHOKUCIOTHI O€H30bHOTO pajia. [lomyuenue, cBoiicTBa U IPUMEHEHUE B
IIPOMBILICHHOM OPTaHUYECKOM CHUHTE3E.

['erepounkinnyeckue coenuHeHus. Knaccudukanus. [ereponuxnnyeckue apoMaTrudeckue
coeuHeHus. llaTHUIeHHbIE TeTepOLMKINYECKUEe COeAMHEHUs: ¢ypaH, NUPPOJ, THO(DEH.
Homenkmarypa. CriocoOs1 nonyyenus. OCOOEHHOCTH peakiuii dJeKTPOPHIHLHOTO 3aMEIICHUSI.
AmunopoOHocTh. PeakunonHas cnocoOHOCT, M opueHTauus. IIupponbHBIA 1UKT -
CTPYKTYpHBIM ~ ()parMEHT TPUPOJHBIX U  OHOJOTMYECKHM  aKTUBHBIX  COEIMHEHUH.
[IlecTuuneHHple U NOJMSAECPHBIE TETEPOLMKIMYECKUE COEAMHEHUSA: NHUPUIWH, XUHOJIUH,
akpuauH. [lupuauH. DIJIEKTPOHHOE CTPOCHHME M apOMaTUYHOCTh. (OCHOBHOCTh U
HYKJI€O(DUIBHOCTD. Peakunu 31eKkTpohuiabHOT0 U HYyKJI€O()UIBHOTO 3aMEIIeHNUs: peaKIIMOHHAS
CIIOCOOHOCTH M OpHeHTanus. Tayromepus 2- U 4-rujpokcy 1 aMUHONUPUAUHOB. CoelnHeHus
C HECKOJIbKUMH FeTepoaTOMaMH B ITUKJIE: TMA30JIbl, OKCA30JIbl, IMA3UHBI U TpUa3uHbl. O0Ias
XapaKTEPUCTUKA XUMUYECKHUX CBOMCTB.



VYraeBoasl. Ctpoenue u koHpurypanus. D- u L-Caxapunsl. I'moko3a. @opmynsr umiepa u
Xeyopca. AHoMepbl. Onumepbl. PHU3UUECKHE M XHUMHUYECKHE CBOWCTBA MOHOCAXapHUIIOB.
®pykTo3a, pubo3a, ne3okcuprudo3a. Jucaxapuasl: MalibTo3a, JaKTO3a, eu1001no03a, caxaposa.
Crpoenue u cBoiicTBa. [lonucaxapuasl: Kpaxmai, IIIMKOrEH, LEJII0I103a.

4. O0beM y4eOHOI TUCHUTIHHBI:

B 3auetHbix | B akagem. yacax

Bun yueGHO# paboThI cAHHIHax
OO0mas Tpy10eMKOCTb JHCIUILIUHBI 110 Y4eOHOMY 8,0 288
IJIaHy
AyIUTOPHBIE 3aHIATHS: 0,56 20
Jlextuu (JIek) 0,28 10
[Tpaktuyeckue 3ansatus (I13) 0,28 10
Jlaboparopusie 3aHsaTus (J1ad) - -
CamocronitesbHas padora (CP): 7,19 259
CaMocTosTenbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 7,19 259
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 JIk3ameH (9)

AHHOTaNUA padoyel NPOrpaMMbl JUCIUIIAHBI
«Opranunyeckasi xumusi, jadoparopus» (b1.B.0/1.7)

1. Ieap AMCHMIIMHBI — MPUOOPETEHHE CTYACHTAMU OCHOBHBIX CHHTE3a OPTraHMYECKUX
BEIIIECTB.

2. B pesyabTare u3yyeHHs: JMCUHUILIMHBI 00y4YaloLuiicsi Mo nmporpamMme dakajaaBpuara
JI0JIAKeH .
Obnadams cnepyromumu npodeccuonanbHbMu (I1K) komnereHusamu:

— CIMOCOOHOCTHIO TUIAHUPOBATH U MPOBOJUTH (U3MYECKUE U XUMUYECKUE AKCIIEPUMEHTHI,
MIPOBOJUTH 00pa0OTKY MX PE3yIHTATOB U OIIEHWBAThH MOTPEITHOCTH, BBIIBUTATh TUTIOTE3HI
yCTaHABIMBATh TPAHUIIBI UX TPUMEHEHUS, IPUMEHSITH METO/IbI MATEMATUUECKOTO aHaIH3a
1 MOJICTUPOBAHHUS, TEOPETHUECKOTO U dKCIIepUMEHTaIbHOTO nccneaoBanus (ITK-16).
Bname:

— TEXHHUKY 0€30MacHOCTH B 1ab0OpaTOpUn OpraHNYECKON XUMUU;

— TEOPETHYECKHE OCHOBBI CITOCOOOB BBIJICTICHUSI, OUUCTKU U UJICHTU(DUKAIIUNN OPTaHHYECKUX
BEIILIECTB;

— SKCIEPUMEHTAJIbHBIE METOJbI MPOBEICHUS OPTraHUYECKUX PEAKIHM, MPOTEKAOIIUX IO
Pa3IMYHBIM MEXAHU3MaM;

— OCHOBHBIE OOIIME METOAWKH B3aMMHOW TpaHCPOPMAIMK KJIACCOB OPTaHUYECKHUX
COCJIMHEHMH.
Ymems:

— COCTaBJATh CXEMbl CHHTE3a OPraHUUYECKUX COEAUHEHNM, 3aJaHHOTO CTPOCHHUS;

— TMPUMEHATh TEOPETUYECKHME 3HAHUS M SKCIEPUMEHTAIbHBIE METOJbl HCCIEAOBAHUS
OpraHMYECKON XUMUU TIPU PElIeHUH MPOPECCHOHANBHBIX 3a/1a4;

— CHHTE3UPOBATH COCTUHEHUS MO MPEIOKEHHON METOANKE;



— NOPOBCCTU BBIACICHUC U OUUCTKY CHMHTC3UPOBAHHBLIX BCHICCTB HAa OCHOBC TCOPCTUYCCKUX
3HAHUU MO0 OPTAHUYECKOU XUMUU;

- BLI6I/IpaTb paL[HOHaJIbHBIfI CHOC06 BBIACJICHUA U OUUCTKU OPraHUu4YCCKOro COCANHCHUS

— MPEeACTaBIIATH JaHHBIE JJAOOPATOPHOTO MCCIEIOBAaHMS B BHJE I'PAMOTHO O()OPMIICHHBIX
METO/THK;

— IPOBOJMTH AHAIN3 U KPUTHUYECKH OLICHUBATH MOJyYeHHBIC SKCIIEPUMEHTAIbHbIC JaHHbIC,
000011aTh 1 Jes1aTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.
Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JKCHEPUMEHTAIbHBIX METOJOB OPraHUYEeCKOW XUMHH IS
pElIeHUs] KOHKPETHBIX UCCIEI0BATEIbCKUX 3a/1a4;

— DKCHEPUMEHTAJIbHBIMU METOJaMH MPOBEICHUS OPraHUUYECKUX CHHTE30B.

— OCHOBHBIMH METOJIaMHU UACHTU(DHUKAIIMI OPraHUIECKUX COCTUMHEHUI

— npuemMaMu oOpabOTKHU U BBIJEICHUS CHHTE3UPOBAHHBIX BEIECTB;

— 3HAHUSIMU OCHOBHBIX 3aKOHOB OpPraHWYeCKOM XUMHUU JUIsl  COJIEep KaTelIbHOU
MHTEPIIPETALMU MTOJIYYEHHBIX IKCIEPUMEHTAIbHBIX PE3yJIbTaTOB.

3. Kparkoe copep:kanue TUCIHHUNIHHBI

be3omnacHsie mpreMsl U paBuiia paboThl B 1a00paTOpUn OpraHMYECKON XUMUHU.

OO6ume meronsl paboThl B jJabopatopuu opranuyeckod xumuu. ITocyna, Hanboiee uyacto
npuMmensiemas B Jsaboparopuu. Harpeanme. Oxnaxnenue. IlepememnBanue. Metombl
UCHTU(PUKALIMYA U OYUCTKU OPraHNYECKUX BellecTB. nenTudukanys opraHuyeckux BeLiecTB
MOCPECTBOM pa3inuuyHblXx BuAoB xpomatorpadum (TCX, xpomatorpaduss Ha Oymare,
noHOOOMeHHast xpomarorpadus, BIXX), temnepaTypsl miaBieHHs U pePpakTOMETPUH.
MeTto/1b1 clieKTpanbHON UAEHTU(UKAIIMY OPTaHUUYECKUX COCTUHEHUM.

Llenu u 3a7a4u SKCHIEPUMEHTa B OPraHUYECKOM CHHTe3e. TeopeTHiecKre OCHOBHI Ipolecca.
Bri6op ycnoBwmit peakiuu. Pacuer cunTe3a. OOmme mnpaBuiia MOATOTOBKA U MPOBEACHUS
cunte3a. Texnuka OezomacHoctu. [Ipubop mist mpoBeaenust cunres3a. [IpoBeneHue ombiTa.
Kontpoib 3a xonom peakuuu. Beinenenue, ounctka u aHanu3 npoaykra. CUHTE3bI BEIIECTB
pa3IMYHBIX KJIACCOB OPraHMYECKUX coequHeHuil. [IpoBeaeHne skcnepuMeHTaIbHBIX METO/I0B
WCCIIETOBAHUS PEAKIIUH.

IIpoBenenue peakui, NPOTEKAONIUX 10 MEXaHU3MAM:

® HYKJICO(UIBHOTO 3aMEIIEHUs — CHHTE3 raJIOr€HaJIKaHOB;

® HYKJICO(DUIBHOTO MPUCOEANHEHUS] — CUHTE3 CIOXKHBIX 3(UPOB KapOOHOBBIX KHUCIIOT,
aMU1I0B KapOOHOBBIX KUCJIOT, a30TCOAECPKAIIUX aJIbJAETUOB U KETOHOB;

e 9IIEKTPO(UIBHOTO 3aMEIEHUs] B apoOMaTUYeCKOM psily — pEakLUu HUTPOBAHUA,
OpoMupOBaHus, CyIb(OUPOBAHMUS;

e peakuui AMA30TUPOBAHUA U A30COUYETAHMUS,

® peakiui OKHUCJICHHsS (CHHTE3 aleroHa, |,4-0eH30XWHOHA, OCH30WHON KHCIIOTHI) U
BOCCTAHOBJICHHS.

4. O0beM y4eOHOI TUCHUNIHHBI:

B 3auetHbix | B akagem. yacax
Bun yue6HO# paboThI CAMHIHAX
O0mas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eOHOMY 4,0 144
IJIAHY
AyIUTOpPHBbIE 3aHATHS: 0,56 20




Jlexumu (Jlek) - -

ITpaxtnueckue 3anarus (I13) - -

Jlaboparopusie 3ansaTus (J1ad) 0,56 20
CamocrosiTesibHas padora (CP): 3,33 120
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 3,33 120
Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTaNuA padovel MPOrpaMMbl JUCIUIIHHBI
«Duznyeckue U puznko-xumuyeckue Mmeroansl anaansa» (b1.B.0/1.8)

1. leap AMCHMIUIMHBI — (OPMHPOBAHUE YCTKUX IMPEICTABICHUH O MPAKTHYECKOM
UCIIOJIb30BAaHNN XUMHYECKOTO 3HAHHS JJII COBPEMEHHOTO XUMHYECKOIO aHajin3a Kak
CpeICTBa MOJNYYCHHS XUMHUYECKOW WH(POPMAIIMU, COBPEMEHHBIX TOIXO0JaX K PEIICHUIO
AKTyaJIbHBIX 33]1a4 B aHAIHM3E Pa3INIHBIX OOBEKTOB.
2. B pe3yabrare wu3y4YeHHs] AUCHHUIUIMHBI OOydYawIIMiicd MO mporpamMme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHusaMu :

— CIIOCOOHOCTBIO TPOBOJUTH aHAJIN3 ChIPbS, MAaTEpPHajJOB W TOTOBOW IPOJYKIIHH,
OCYIIECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

— CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJUTH (PM3UUECKUE U XMMHUYECKHE IKCIIEPEMEHTHI,
MPOBOANTH 00pPabOTKY pe3yIbTaTOB M OIICHUBATH MOTPEITHOCTH, BBIABUTATH TUIIOTE3bI U
U YCTaHABJIMBAaTh TPAHUIBI UX TPUMCHCHHUS, MPUMEHATh METOJbl MATEeMaTHYECKOTO
aHaJIM3a U MOJCIIMPOBAHUS, TCOPETHUECKOTO U dKCIIEpUMEHTabHOTro uccineaoanus (ITK-
16);

— TOTOBHOCTBIO IMPOBOJIUTEH CTAHIAPTHBIC U CEPTU(DHUIIMPOBAHHBIC UCTIBITAHUS MAaTEPHAJIOB,
u3jeanil 1 TexHooruueckux mpoieccos (ITK-17);
3nams:

— TEOPETHYECKHE OCHOBBI METOJOB MHCTPYMEHTAJbHBIX METOJOB XMMHYECKOTO aHalu3a
(MMXA),

— mporecchl GOPMUPOBAHUS aHATUTHUYECKOTO CUTHANA B pa3nuuHbix UMXA;

— PacCMOTPEHHE NMPUHIIUIIOB U3MEPEHHH B CTAaHAAPTHBIX MPUOOpax;

— ocHoBbI MeTposioruu UMXA B cootrBeTcTBUU ¢ pekomeHnanusmu MIOITAK.
Ymemn:

— TPHUMEHATH TIPUOOPETCHHBIC TEOPETUYCCKHE 3HAHUS W TPAKTUYECKHE HABBIKA B
npohecCHOHANBFHOM JEeATeNbHOCTH JUIS PEIIeHUs KOHKPETHBIX XHUMHMKO-aHaTUTHUECKUX
3a/a4;

Bnaoems.:

— wmerogonoruei UMXA, mHMpOKO HCHOIB3YEMBIX B COBPEMEHHON aHAJIUTUYECKOU
IIPaKTHKE;

— CHUCTeMOH BBIOOpA METO/a KAYeCTBEHHOT'O U KOJMYECTBEHHOTO XMMHUYECKOTO aHAJIN3a,;

— OLIEHKOU BO3MOKHOCTEM METO/1a aHAJIN34,

— OCHOBHBIMH CIIOCOOAMH METPOJIOTMYECKON 0OpabOTKH pe3yibTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOTO aHAJIN3A.
3. Kparkoe coaepixanue IUCHMIJIMHBI:
Obmas xapakrepuctika MMXA. OcHOBHblE MCTOUYHHUKH IOTPEUIHOCTEH pPE3yIbTaTOB

aHanmM3a U crnocoObl ux oreHku. OueHka npezena OOHApYKEeHUs C UCIOJIb30BaHUEM (OPMYIIbI



Kaiizepa 1 craHgapTHOro OTKJIOHEHHS MUHHUMAaIbHOrO Jaerekrtupyemoro curhaia no MIOITAK.
JlunelinbIil Arana3oH onpeaensieMbIX KoHneHTpanuid. CTanaapTHbeie oOpa3bl coctaBa. OCHOBHBIE
AHATUTUKOMETPOJIOTHYECKHE XapAKTEPUCTUKA METOJIOB W PE3yJbTAaTOB aHAN3a, CIIOCOOBI MX
OIICHKM: Tpeaen oOHapyX)eHus, KOAI(D(PHUIMEHT UyBCTBUTEIBHOCTH, TPAHUIIBI JUANIA30HOB
ONpeIeTIEMbIX COJIEPKAHUMN, CENIEKTUBHOCTD, MPEIIU3UOHHOCTD, MMPABUILHOCTh, SKCIPECCHOCTD.
MeTtomabl Tpo600TOOpa, pa3aeincHus U KOHIIEHTPUPOBAHHUSI BEIICCTB.

Merononorus UMXA. [IpueMbl KOMMYECTBEHHBIX U3MEPEHHH (METOJI IPpalyHpOBOYHOMN
3aBUCHMOCTH BHEIIHETO W BHYTPEHHETO CTaHAapTa, METOA 100aBOK). AHATUTHYECKHE U
METPOJIOTHUECKHUE XapaKTEPUCTUKU PA3IUYHBIX HHCTPYMEHTAIbHBIX MeTOJ0B. [loHsTHE 00

arTecToBaHHOU MeTouke. [Ipodiemsl BbiOOpa MeToa ananuza. O6o6mennsie ceenenus o 'OCT
P 1CO 5725 (2002).

OOmiast  XapakTepUCTHKa  CIEKTpaJbHBIX  MeTOJoB  aHaiu3a. Kiaccugukanus
CHEKTPAIbHBIX METOAOB aHanu3a. [lomydeHWe XHMHKO-aHAJIUTHYECKOW HWH(POpMAUU MpH
B3aMMOJCHCTBUM JJIEKTPOMAarHUTHOIO M3JIyYE€HHUs C BEIIECTBOM. ATOMHAas M MOJEKYJIIpHas
CHEKTPOCKOMus. AGCOPOIIMOHHBIE M SMUCCHOHHbBIE METObI aHAJIH3A.

ATOMHO-3MHCCHOHHBIH CHEKTpaJbHBIN aHanu3. TeopeTndyecKkue OCHOBBI aTOMHO-
OMHCCHOHHOTO CHEKTPAIBbHOTO aHanu3a. Mcrounukn Bo30yxkaeHus crekrpoB. KadecTBeHHas
XapaKTepPUCTHKA aHAIUTHYECKOTO CHTHaja. VIHTEHCHMBHOCTH CIIEKTPAJIbHBIX JIMHUH KakK Mepa
coJepKaHus dNIeMeHTa B 1pode. DaKTopbl, BAUSIONNE HA HHTEHCHBHOCTD CIIEKTPAIbHBIX JIMHHA.
CriekTpanbHble HOpUOOpPBHI M CHOCOOBI PEruCTpalMM CHEKTpa. paclii(poBKa 3MUCCHOHHBIX
CIEKTPOB W HIEHTH(UKALUS 3JIEMEHTOB MO MX CIEKTpaM. ATOMHO-DMHCCHOHHBIA aHAIHN3 C
WHIyKTUBHO CBS3aHHOM 1a3moii. KonndecTBeHHBIN aHaIN3. ATOMHO-9MHCCHOHHAsS (HOTOMETPUS
ruiaMeHd. ['a30Bble mI1aMeHa Kak BHJIbI HU3KOTEMITEpaTypHOi 1iia3Mbl. biok-cxema rmiaMeHHOTro
doromerpa. Bo3MOKHOCTH METOa M €ro OrpaHWYEHUS. AHHOHHBIA M KaTHOHHBIH (P QEKTHI.
O6J1acTi NpUMEHEHUSI.

ATtomHO-abcopOImonHast  criektpomerpusi. OOmas  XapakTepuCTHKa METoJa U
aHAIUTUYECKOro curHaina. [lornormienne a1eKTpOMarHuTHOTO U3JIy4eHus: CBOOOTHBIMU aTOMaMHU.
brok-cxema mpubopa. Mcrounuku MoHOXpomatuueckoro uznydeHus. CrocoObl aTOMH3aAIUU
npoObl. CpaBHEHHE aHATUTHYECKUX XapaKTEPUCTHUK METOJOB aTOMHOI abcopOuuu ¥ aTOMHOMN
AMUCCHH.

AHanmuTHyeckass MOJEKYJSIpHAs CHEKTPOCKONHUSA. MeTOoJbl ONTUYECKONM MOJIEKYJISIPHOMN
CIEKTPOCKOINU. XapaKTEPUCTUKA aHATUTUYECKOTO CUTHaJa. llornomuenne 3MeKTpOMarHuTHOrO
U3ITy4EHUS] MOJIEKYJaMH. DJEKTPOHHBIE MEpPEeXOAbl U CIEKTPbI MOTJIOUIEHHUS] MOJIEKYJN. 3aKOH
byrepa-Jlam6epta-bepa. Momsipuslii ko3 duiment nornomenus. CriekrpopoToMEeTpUUECKUi 1
doromeTprueckuil aHanu3. ONTUMU3aLKs YCIOBUNM aHATMTHUECKUX onpeneneHnid. OTKIOHEHUS
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa it ciekTpo- U POTOMETPUIECKUX U3MEPECHUIA.
To4yHOCTB pe3ynbTaToOB (oTOMETpUUEeCKHX onpeaeneHui. Jluddepenumanbaas (oToMeTpHs.
MeTto/1bI ClIEKTPOPOTOMETPUYECKOTO TUTPOBAHHUS.

Onyopumerpuuecknii aHanui. [lpupoga aHanuTHUECKOro CUTHaNA (DIyOpecleHInd u
dochopecrieninu. KBaHTOBBI M SHepreTM4ecKuil BbIXOAbl. DaKTOpbl, BIUSIOINIME Ha
MHTEHCUBHOCTh  (QuiyopecleHIuu. TemmepaTypHOe UM KOHIIGHTPAIMOHHOE  TYyUICHHE
¢dayopecueHy. 3epKalbHas CHUMMETPUs CHEKTPOB IOIJIOLUICHUS W HCIyCKaHHUs (IpaBUIIO
JleBmmna). 3akoH BasmioBa. Cxema ¢uyopuMeTprueckux usmMepeHuid. Beibop mepBuyHOro u
BTOPUYHOTO CBETO(MIBTPOB. I'pagynpoBoyUHas 3aBUCUMOCTb U KOJIMUECTBEHHBIN aHAIU3.

TypObunumerpuueckuii U HedemoMeTpudyecKrii MeToasl aHanmu3a. PaccesHue cBera
JIACTIEPCHBIMU  cUcTeMaMH. (CBSI3b  ONTUYECKOW IJIOTHOCTH JMCHEPCHOM CHCTEMBI C
KOHIIEHTpaluei onpeaenseMoro BemiectBa. KoadduimeHtT MyTHOCTH cucTeMbl. TeopeTndyeckue
OCHOBBI TypOuIuMeTpun u HedemomeTpun. YpaBHeHue Panes. CpaBHUTENbHAS XapaKTEPUCTHUKA



AHAJTUTMYECKUX CUTHAJIOB B TypOuauMerpun u Hederomerpun. TpeboBaHus, MpeabIBIsIEMbIE K
UCIIOJIB3YEMBIM aHAIMTUYECKUM PEAKIIUAM.

OOwiast xapakTepuCTHKa MIEKTPOXMMUYECKMX METOJOB aHalu3a M UX Kiaccu(ukaius.
Knaccugukanusi 31€KTpoJOB B INEKTPOXMMHUYECKMX MeTojnax aHanuza. [lomspusyemblie u
HEMOJISIpU3yeMble JIEKTPOJbl. VIcrosib3yeMble XUMHUYECKHUE M 3JEKTPOXUMHUYECKHE PEaKIMH,
TpeOOBaHus, IPEAbBIAEMbIE K 3TUM peakiusaM. Bo3moxnoctu OXMA.

KonaykToMeTpus u KOHAyKTOMETpru4eckoe TuTpoBanue. OO0I1as XxapakTeprucTHKa METOA.
AHaJIUTUYECKUN CUTHAI B KOHAYKTOMETPUU. Y IENIbHAs U SKBUBAJICHTHAS 3JIEKTPOIIPOBOJHOCTD
pacTBOpOB  3EeKTpoJsuTOB.  IlomBmkHOCTH  HMOHOB.  lIpsiMas  KOHAyKTOMETpUS U
KOHAYKTOMETpUYecKoe TuTpoBanue. Kpusble TuTpoBaHus. MaKkTOPbI, BIMAIOIINE HA BUJ KPUBBIX
TATpoBaHuA. IIpuHIUMNManNbHAsA CcXeMa YCTAaHOBKM Uil KOHIYKTOMETPUYECKMX HW3MEPEHHH,
UCIIOJIb3YEMBIE JIEKTpobl. Bo3MoxkHOCTH MeTona. [Ipumepsl onpenenennii. BeicokoyacToTHOE
TUTpOBaHuE. BO3MOXHOCTH METOIA.

[ToTeHumomMeTpyuss U MOTEHUUOMETPUUECKOE TUTpOBaHUE. VIHIMKATOPHBIE JEKTPOABI U
ANEKTPOJbl cpaBHEHHU:A. lloTeHIMan 3JIeKTpojJa Kak AaHAJIWTHYECKUM curHan. Honomerpus.
JonnanoBckuid ¥ auddy3uoHHbt  nmoTeHnuanel. Kiaccudukanmuss HMOHOCENEKTHUBHBIX
ANEKTPOJI0B. YpaBHeHne Hukonbckoro-OizeHmMana. MeToIbl KOTMYECTBEHHBIX ONpPEIEICHUN 1
ycnoBus ux npuMeHeHus. [Ipsmas norenmuomerpust (pH-merpusi, nonometpus). Bosmoxnoctu
metona. Mertoel TuTpoBaHus. OOpabOTKa KPUBBIX MMOTEHIIHOMETPUIECKOTO TUTPOBAHHS.

Bonbsramnepomerpuueckue meroabl aHanuza. Kiaccmueckas mnossiporpadus. Ilomspo-
rpammbl. MuaTepnperauus nonsiporpamM. OCTaTOYHBIA M KOHJIEHCATOPHBIA TOKHU. YpaBHEHHE
nossiporpaduueckoit  BoiHBI  [elipoBckoro-MnpkoBuua.  [loTeHIMaN  MOJMYBONHBI  Kak
KaueCTBEHHasl  XapaKTepUCTUKa  AHAJIWTUYECKOr0  CHTHaia. Bpibop u  Ha3HaueHue
nossiporpaduueckoro  ¢dona. I[lpemenpHbli  AUPPY3MOHHBIA TOK KakK KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAIMTUYECKOro CUTHana. AmmnepomeTpuyeckoe TuTpoBanue. OOmas
XapaKTePUCTUKA METOJa ¥ AHAJIMTHYECKOTO CUTHaIAa. BbIOOp yCIOBHII aMIepoMETpUYECKHX
n3mepenuil. [IpuHuuMnuanpHas cxema aMIepoMEeTPUUECKOro TUTpoBaHus. KpuBble TUTpOBaHUSI.
[Tpumeps! MPaKTUUECKOTO UCTIOIB30BAHMS METOIA.

Kynonomerpuuecknii MeTo aHanu3a

Knaccupukanus  MetonoB — kyjdoHoMmeTpuu. KomudectBo — snekTpuyecTBa — Kak
aHaIUTUYeCKUN curHai. [Ipsmas KynoHOMeTpHs M KyJIOHOMETPHUYECKOE TUTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA,  3aTPA4yeHHOI0  HA  JJICKTPOXMMHYECKYIO  PEaKkIHIoO.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka snektponusza. IlpuHununuanbHas cxema
YCTAHOBKHM I KYJIOHOMETPUYECKOro TUTpOoBaHMsA. IIpakThueckoe NpPHUMEHEHHE METOAA.
OnekTporpaBUMeTpuueckuii aHanu3. OOmias XapakTepuUCTUKa METOJa M aHaJIUTHYECKOTO
CUTHAJIA.

OOmast XapakTepuUCTHKa XpoMaTorpauueckux MeTOJO0B. TeopeTHyeckre OCHOBBI
XpomaTorpaduueckux MeTojoB. Xpomarorpamma. [lapamerpsl ynepxxuanus. KauectBenHas u
KOJINYECTBEHHAsI XapaKTepUCTUKH AaHAJTUTHYECKOIO CHTHajla B KOJIOHOYHOM Xpomarorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Kiaccudukanus MeTonoB
Xpomarorpauu MO arperaTHoMy COCTOSIHMIO (a3, 10 MEXaHU3My pa3JieleHuss U CHocoly
opopmienus mpouecca. CrTeneHb pasleleHus W KpuTepuil cenekTuBHOcTU. Kpurepuit
pasnenenus. OnTuMmMuzamus TPOLECCOB pasfeneHuss cmeceil BemiectB.  Koadduuument
pacnpenenenusi. OcHOBHOe ypaBHeHHe xpomartorpaduu. Csizb (OpMBbI BBIXOJHON KpHUBOH ¢
U30TePMOM  paclpenesieHus B KOJOHOYHOM Xpomarorpaduu. BeicoTa, sKBHBajeHTHas
TeopeTnueckoi Tapenke. Kuaernueckas Teopus xpomarorpaduu. YpaBuenune Ban-Jleemrepa.

I"azoxunkoctHas xpomatorpagusi. OOmas xapakrepucTiuka merona. llpuHImnuanbHas
CXeMa ra3oBoro xpomarorpadga. YcTpoilcTBO U Ha3HaueHUe y3i10B Xxpomarorpada. TpeboBanus,



MpeIbsBIsEMbIe K HETIOABMKHOW W MOABIDKHOUW (azam. JlerekTopsl. MeTobl uASHTH(PUKAITUN
BEIIIECTB B Ta30BOi xpomarorpadun. MaeHTHUKAMSA KOMIIOHEHTOB pa3/eliieMbIX CMeced ¢
MOMOIIBIO JIOTapU(PMHUECKUX WHICKCOB yaepkuBaHUsA. CrocoObl KOJIMYECTBEHHOTO aHAIU3a.
[Tpumepsl MPaKTUUECKOTO MCIIOIB30BAHMS Ta30BOM XpoMaTorpaduu.

XKunkoctaas xpomartorpadus. Kinaccudukamus METOI0B )KUIKOCTHOM XpoMaTorpaduu.
Ocob6ennoctu BOXX. [IpunnunuanpHas cxema KHJIKOCTHOTO Xpomarorpada. THIBI 1eTeKTOpOB
B BOXX. XunkoctHoancopouuonnas BOXXX. HopmanbpHo-(ha3oBbiii 1 oOpamieHo-¢ha3oBbli
BapHAHTH: COPOCHTHI, OJJIFOCHTHI, pa3jelsieMble BemiecTBa. YpaBHeHHe Hokca. Meromabl
UIeHTU(UKAIIMN BEIIECTB W KOJMYecTBeHHOro aHanm3a B BDXKX. Ilpumepsl mpakTHYecKOro
ucnonb3oBanuss BDXKX. PacnpenenurensHas Oymaxknas xpomarorpadus. KauectBennas u
KOJIMUECTBEHHAs! XapaKTePUCTHKU aHaIuTHYeckoro curHana. OOnacte npumeHeHus. [einb-
xpomarorpadus. [ToaBmwxHas u HenoaBMKHAs (a3pl. O01Iee ypaBHEHNE, OMMCHIBAIOIIEE TPOLIECC
renb-xpomarorpaduu. Bo3moxkHoctu — renb-xpomatorpaduu. IIpumepsl  mpakTH4ECKOro
ucnonb3oBanus. MonoooMmenHass u nonHas xpomarorpadus. TpeGoBaHus, mpenbsBiseMble K
peakusM HoHHOTo oOMeHa. Oco0eHHOCTH HOHOOOMEHHOM XxpoMaTorpaduu. KonctanTa HOHHOTO
obmena. M3otepmblr noHHOTO 0OMeHa. KatnoHuTsl 1 aHnOHUTHL. Ko hUImeHT cenekTuBHOCTH.
HNonnast  xpomarorpadusi. binok-cxema wuoHHOro Xxpomarorpada. Pasmensiomue u
KOMIIEHCAIIUOHHBIE KOJIOHKH. AHATUTUYECKHE BO3MOKHOCTH METO/1a.

ABTOMAaTHYECKMH M aBTOMATHU3UPOBAHHBIN aHanu3. [pyrue meroasl aHamuza. JluckperHbie
aBTOMatuyeckue aHanuzatopbl. [lpuHuun nedictBus. HenpepbIBHBI NPOTOYHBIM aHAIW3 U
MPOTOYHO-UHKEKIIMOHHBIA aHanu3. [loHATHe 00 aHAJIUTUYECKOW MacC-CIEKTPOMETPHH.
CyurHocts MeTO1a. AHAIN3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHAIU3.

4. O0beM y4eOHOI TUCHUNIHHBI:

Bunel yue6HoI paboThl B 3agerHBIX B akanem.
€AMHUIIAX yacax
O0mas TpyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,67 24
Jlexmm (Jlek) 0,22 8
Jla6opaTtopHbie padoTs (JIab) 0,44 16
CamocrositesnbHas padora (CP) : 1,22 44
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI 1,22 44
Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3auer ¢
OLICHK O
(4)

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«Axonorusn» (61.B.0/1.9)

1. Heap aucuMmimHbl — chHOpMHUPOBATH Yy OOyYarOMIErocs MPEACTaBICHUE O
COBPEMEHHBIX JKOJIOTMYECKUX TMpodiemMax, O (U3HKO-XUMHUYECKHX TpOIeccax,
MMPOTCKAIOIIUX B PAa3JIMYHBIX KOMIIOHCHTAX oxpyncaromef/i Cp€apl U O CTCICHU
AHTPONIOTEHHOTO BO3/ICHCTBHS Ha 3TH MPOIECCHI; BHIPAOOTaTh Y CTYJACHTOB HAaBBIKH
CHUCTEMHOTO TTOJIX0/1a K U3YICHHIO U PEIICHUIO YKOJOTHICCKUX MPOOIIeM, BO3ZHHUKIIIAX



B pe3yabTaTe IPOMBILIICHHO-XO03AMCTBEHHON JEATECIBHOCTA YEJIOBEKA, pPa3BUTh
MBIILIEHHE, I[I03BOJIAIOIIEE IPAaBWIBHO OLEHUBATH JIOKAJIbHBIE W OTHAJIEHHBIC
IIOCJIE/ICTBHSI IPUHUMAECMBIX PELICHUN JUUI OKPYXKAIOLIEH CPeIbl U YEIIOBEKa.

2. B pesyabraTre u3y4YeHHs JUCHUIUIMHBI oOyyamommiics 1O mporpamme
0akaJjiaBpUaTa J10JIKeH

Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OITK) komneTeHusIMu:

— TOTOBHOCTBIO HCIIOJNIb30BaTh 3HAHHMS O COBPEMEHHOW (pu3MUYecKOW KapTHHE MUpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUHU BELIECTBA JUIsl TOHUMaHMUS
OKpy»arouiero Mupa u sisieauii npupos (OI1K-2);

— TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHUSI O CTPOCHHUH BEILIECTBA, MPUPOIE XUMUUYECKOUN CBSI3U
B Pa3JIMYHBIX KJaccax XMMUYECKUX COCTUHEHUH AJIsl MOHMMaHUs CBOMCTB MaTepHalioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B Okpyskatoiiem mupe (OITK-3).

3namo:

— OCHOBHBIE 3aKOHbI O0IIEH KOJIOTHUH;

— 3aKOHOMEPHOCTH CTPOCHHS U (PYHKIMOHUPOBAHUH OHOC(EPHI,

— COBPEMEHHbIE SKOJIOTUYECKHE TPOOIIEMBI;

— OCHOBBI PAIIMOHAILHOTO PUPOAOIIOIH30BAHNUS;

— OCHOBHBIEC IPHUHIUIBI 3AILUTHI IPUPOAHOM CPEbl OT aHTPOIIOT€HHBIX BO3ACHCTBUI;

— CTpPOEHHE OCHOBHBIX Teocdep 3eMiIM M OCHOBHBIC (PH3MKO-XMMHUYECKHE MPOIECCHI,
IPOTEKAOIUe B HUX;

— OCHOBHBIC OHATHUS M MIPUHIUIIBI KOHIEIIIMHA YCTOWYNBOTO PA3BUTHUS;

— OCHOBHBIE CBEJICHMS O IN100aIbHOM MpobIeMaTuKe, IPUPOJHBIX pecypcax, MiIaHeTapHbIX
TpaHUIlaX, AHTPONOTCHHOM BO3JICHCTBHUM HA OKPYKAIOUIYI0 CpEay, VYIpaBICHUH
Ka4eCTBOM OKPY>KarolLleH cpe/ibl;

— TPUHIHMITEI 3€JICHON XUMHUU;

Ymemu:

— TPUMEHATH TMOJYYECHHbIE 3HAaHUS JUIsl OLEHKH COCTOSHUS OKpYXKAaIollel cpeasl U
PaIMOHATILHOTO UCITOJIb30BAHUS TTPUPOITHBIX PECYPCOB;

— UCHOJb30BaTh CETEBHIE KOMIIBIOTEPHBIE TEXHOJOTMHM W 0a3bl JAaHHBIX OIS pPELICHUS
KOHKPETHBIX SKOJOTHYECKHX TIPOOIIEM;
Bnaoems.:

— TOHATUHHBIM anmapaToM B 00JAcTHU OOILIEH 3KOJIOrMM, PallMOHAIBHOIO MCIOIb30BAHUS
IPUPOJIHBIX PECYPCOB U 3AIUTHI OKPYKAIOLIEH CPEIbl.
3. Kpartkoe conepixaHne IUCHMIIIHHBI

BBenenue, OCHOBHbIE TOHSTHSI TUCIIUTIINHBI.

MecTo IUCHUIUIMHBI B CHCTEME OOIIero M XHUMHYECKOro oOpa3oBaHMs. IKOJIOTHUYECKOe
oOpa3zoBaHue W 00pa3oBaHHE JJII YCTOMYMBOTO pa3BUTHs. OOIIECTBO M OKpY’)Karomias cpena.
IToHsATHE YCTOWYMBOTO Pa3BUTHSL.

Moayas 1. O6mue Bonpocs! 3koioruu. buochepa. buoskonorus. bruocgepa u ycroiiunBocTs.

1.1 OcHOBHBIEC 3aKOHBI dKojJoruu. bmoskojorusa. Ilonatne o0 skocucTeMax. Y CTOWYHMBOCTH
skocucteM buocdepa, ee IBomONMS U yCTONYUBOCTh. DKOCHUCTEMBI 3€MJIM U YCTOHYHMBOCTb.
OcHOBHBIE CBelleHUsI O muiaHeTe 3emuisi. OCHOBHBIE MOHATHSA JKOJIOTUU. 3aKOHBI U MPUHIIMIIBI
skosioruu. [1oToKM SHEepruu U BemecTBa B SKocucTeMax. OCHOBHBIE OMOT€OXUMHYECKHUE KB
(kpyroBopoTsI BetiecTB). LIUKIMIHOCTH TIpoiieccoB B Onochepe U yCTONIHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acth Ouocdepsl. Jlemorpaduueckre npodieMsl



JluHamMuKa 4YeNOBEYECKOW MOMYISANUU, POXKIAEMOCTh, CMEPTHOCTb, BO3pacTHas CTPYKTypa.
[IpoOnemMbl  COBpEeMEHHOrO JTama pocTa YHCICHHOCTH HaceleHus. | eorpaduyeckoe
pacripeniesieHue HaceneHus. PerynupoBanue HapogOHACEICHUS.

Moayas 2. Ctpoenune u coctaB reocdep 3emiuu. OCHOBHBIE (PU3UKO-XUMHUYECKUE MPOIECCHI,
IpoTeKaroIue B reochepax

2.1 Atmocdepa 3emin
Crpoenue atMocdepsbl, posib HOTOXUMUYECKUX PEaKIHid B (POPMHUPOBAHUHU COCTaBA aTMOCHEPHI.

[TapaukoBeiii  3ddexr. IlapHukoBeie Ta3el B arMocdepe. Kimmarudeckue mMOCIEACTBHS
AHTPOIIOTEHHOM JIeATEIILHOCTH.

Pacnipenenenne koHneHTpanuu o30Ha B arMochepe. O30HOBBIN ciioi. [IpupoaHbIii 1TUKIT 030HA.
CoBpeMeHHOE COCTOSTHUE 030HOBOTO c10s1. [locnencTBus pa3pylieHns 030HOBOIO €05 3eMIIH IS
yenoBeka U Ouocdepsl B 1enoM. CrpatochepHblid 030H U TporochepHbli 030H: CXOACTBO U
pa3znuuus. MeXIyHapoIHOEe COTPYJAHHYECTBO B O0JIACTH OrpaHHYEHUE TPOHM3BOJACTBA U
MCIIOJIb30BaHUsI 030HOPA3PYIIAIONINX BEIIeCTB. MOHpeanbCKUid MPOTOKOI.

KucnoTHble 10KAM U POLIECCH OKUCIICHUS IpuMecel B Tporocdepe. POTOXUMUUECKUI CMOT.
2.2. 'uppocdepa 3emnu

Bunsr Box Ha 3emute. IlpecHsie Bogwl. I'maponormueckuit muki. ['moOambHBIE SKOJOTHYECKHE
npo6aemsl ruzapocgepsl. ['1aBHbIe KaTHOHBI U aHMOHBI NPUPOAHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBECHE B PUPOAHBIX BoAax. lllerouHocTs npupoaHsix BoA. OCHOBHBIE IPUYHMHBL, ITAlbl U
IIOCJIEACTBHSI 3aKUCIICHUS IPUPOJHBIX BOAOEMOB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI
B NpHUPOJHBIX Bogoemax. CrtpaTtudukaims nmpupoaHbsix BogoeMos. [Ipomeccsl a¢rpodukanum
BO10eMOB. [IpnunHbI 1 oCIIEACTBUS.

2.3. JIutocdepa 3emnun

3emuas kopa. [louBa. Ctpoenne nouBeHHoro ciosi. CoctaB mouB. OpraHu4ecKkre BEIIECTBA B
noyBe. Poib JKUBBIX OpraHu3MoB B (DOPMHUPOBAHMU IMOYBEHHOTO ClOsl. TsKenble METaulbl B
nouse. /lerpananus nous. BogHas u BeTpoBas 3p0o3us IOYB.

Moayab 3. AHTpPONOreHHOE BO3JEHCTBHE HAa OKPYXKAIOIIYI0 Cpeay H pPalHOHAIbHOE
MPUPOIONOIB30BaHUE

3.1. IIpupoanusie pecypcsl. [lonsiTHe 00 0TX0MaX MPOU3BOACTBA U MOTPeOIeHNA. MamooTX0HbIE
1 6€30TX0IHbIC TPOU3BOICTBA.

3.2 TlonsaTtue O MaHETApHBIX IpaHUIAX. AHTPONOI€HHbIE BO3MYILICHHS OHMOT€OXMMHUYECKHX
LUKJIOB a30Ta ¥ Gochopa. OCHOBHBIE IPUHIIUIIBI 3€JIEHON XUMUH.

Mopnyas 4. YcToliunBoe pa3BuTue

[Tonstue 06 ycroitunBoMm pa3BuTHH. VcTOpHs cTaHOBIEHMs MOHATUS. Bkiajg oTedecTBEHHBIX
yaenblx. llemn ycroitumBoro pazsutust OOH. MexayHapomaHoe COTPYIHHYECTBO B 00JaCTH
YCTOMUYMBOro pas3BuTus. IIpoMblluleHHas 5SKOJIOrMS W 3€lI€Has XUMHUS KAaK HHCTPYMEHT
o0ecrneyeHns yCTOMYMBOTO pa3BUTHA. DKOJIOrHUECKast STUKA.

4. O0beM AUCUMIIUHBI U BH/IbI Y4e0HOI padoThl

B 3aueTHBIX B akanem.

Bun yueGHO# paboTh
eIMHUIIAX gacax




O01as Tpya0eMKOCTh TUCHUILIHHBI N0 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHATHS: 0,22 8
Jlextuu (JIek) 0,17 6
[Tpaktuyeckue 3ansatus (I13) 0,05 2
CamocrosiTtesnnas padora (CP): 2,53 91
CaMocTosiTenbHbIC pa0OTHI C 3aIaHUSMU 0,69 25
[ToaroroBka K KOHTPOJILHBIM paboTaM 1,11 40
Jlpyrue BUbI CaMOCTOSTENHHON paboThI 0,73 26

Bu HTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 0,25 Ox3amen (9)

1.

2.

AHHOTanuA padoyeil NporpaMMbl IMCUMILTHHBI
«IIpoexTHpoBaHue aerajeii MmamuH u annapatos» (b1.B.0/1.10)

Heab QMCHUNJIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY MOIXOJY K BBIMOJTHEHHIO
I/IH)KGHepHI)IX paC‘-IeTOB Ha HpOLIHOCTI), XKECTKOCTh H yCTOfI‘-IHBOCTL 3JICMCHTOB
KOHCTPYKIIUH, IeTalel U y3JI0B MAIlliH U ammnapaToB.

B pe3yabrare wu3ydeHHs [AUCHUILVIMHBI oOyvyawlnuiics Mo mporpamMmme
0akaJjiaBpUaTa J10JIKeH

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) kommeTeHIsIMu :

CIOCOOHOCTBIO  TOTOBHOCTBIO HCITOJI30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHIUIMH B ipodeccruonanbhoi aesreapaoctu (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (DM3MUYECKON KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM  BEIIeCTBA IS
MOHUMAaHHSI OKpYKaroIero Mupa u sisneruit npupos (OI1K-2);

TOTOBHOCTBIO HCIIOJI30BATh 3HAHHUS O CTPOEHUU BEIIECTBA, MPUPOJE XUMHUYECKOU
CBS3M B PAa3IMYHBIX KJIAcCaX XUMHUYECKUX COCAMHCHHM I TOHUMaHHUS CBOHCTB
MaTepuajoB U MEXaHHM3Ma XHMHUYECKHX MPOIECCOB, MPOTEKAIIINX B OKPY>KAIOIIEM
mupe (OITK-3).

3namo:

KOHCTPYKIIUH, TUTIAXKUA U KPUTEPUH PabOTOCTIOCOOHOCTH JeTaliel MalllnH, COOPOYHBIX
eauHul (y3JI0B) U arperaTos;

OCHOBBI TEOPHUU COBMECTHOW palbOThI U METOJBI pacuera JeTalieid W y3JIOB MalluH U
anmnapaToB XMMHYECKOU TEXHOJIOTHH.

Ymemo:

BBITIOJHATh M YUTATh TEXHUYECKUE CXEMBI, YEPTEKH M ICKU3BI JICTAICH, y3JIOB U
arperatoB MallliH, COOPOYHBIX YEPTEkKEHN 1 YepTek U 00IIero BUA;

MPOU3BOJUTE  pacyeThl IO OCHOBHBIM KPHTEPUSM  pPabOTOCIIOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTalei MallnH;

MIPOU3BOJIUTH PacueThl 1 KOHCTPYUPOBAHUE JICTAICH MAIlMH ¥ MEXaHU3MOB C YIETOM
MIPOU3BOJICTBEHHON TEXHOJIOTHH U IKCIUTYaTaIlHH.

Bnaoemw:

HABBIKAMU KOHCTPYUPOBAHMS U TEXHHUYECKOTO TBOPUECTBA;

MIPABHJIAMHU TIOCTPOCHUS TEXHHUYECKUX CXEM M YePTEkKEil;

OCHOBHBIMH METOJIaMHU pacyeTa U MPOSKTUPOBAHUS MEXAaHHUECKUX Y3JIOB U DJIEMEHTOB
TEXHUKH.



3. Kpartkoe coaepixanue TUCHMIIMHBI:

1. PacyeT XMMHUYECKOI0 anmnapara ¢ MEXaHM4ECKUM I1€PEMEILINBAIOIIUM YCTPOWCTBOM.
ITo BceM 3Tanmam KypcoBOro mpoekTa opopmisieTcs eAuHas NOACHUTENbHas 3anucka. B
MOSICHUTEIBHYIO 3aIIUCKY BKJIIOYAIOTCS IIPOCKTHBIE U IIPOBEPOYHBIE PACYETHI TUIIOBBIX 3JIEMEHTOB

B COOTBCTCTBHUHU C HeﬁCTBYIOIHHMH METOJHUKaAMU. HpOI/ISBOI[I/ITCHZ

1) BBIOOpP KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

2) pacueT OCHOBHBIX T€OMETPHUYCCKHUX Pa3MEpOB allapara;

3) pacueT TOJIIMH CTEHOK amfapara u pyOaliku;
4) moxbop MpUBO/IA;

5) pacuer (haHIEBOrO COCMHEHHSI KPBIIIKKA C KOPITYCOM arapara;
6) pacuer Baya MEUIAJIKU HA BHOPOYCTOMYMBOCTD M IIPOYHOCTD;

7) moxnbop u pacuet MyQTHI.
2. Yeptex oO11ero By ammapara.

Brmonnasercs YEPTECIK 06mero BHJa aImapara ¢ BHAaMH, paspe3aMH, CCUCHHUAMU U
BBIHOCHBIMH 3JICMCHTAMHU, AAONIMMH ITOJIHOC IIPEACTABJICHHC 00 ero YCTpOﬁCTBe U IIPUHOUAIIC

paboTsl. UepTex 00I11ero BH/Ia anmnapaTta CoIepKUT:

1. WMzoOpaxkenue anmapara (BUIbI, pa3pe3bl, CEUCHUs, BHIHOCHBIE JIEMEHTHI), COIepIKaIlue

OKOHYATelIbHbIE KOHCTPYKTUBHBIE PEIICHHUS.
OcCHOBHBIE pa3MephL.

Pacrnonoxxenue mrynepos, Jitoka, OIop anmnapara.
Tabnuiy Ha3HaYeHUS ITYIIEPOB B armapare.

o~ W

UepTex BBITIONHSETCS Ha TucTe popmara Al.

TexHnYecKyro XapaKTepUCTUKY U TEXHUUECKHUE TPEOOBaHUS K HEMY.

KypcoBoil mpoekT SBIs€TCsl caMOCTOSITENbHOM pabOTOW CTyAEHTa, KOTOPbI HEceT
IOJIHYIO OTBETCTBEHHOCTH 3a €€ KauecTBO (IPaBHJIBHOCTh pacueToB, 0(OpMIIEHUE YepTexeil) u
CBOEBPEMEHHOCTb BBINIOJIHEHHUSI BCeX 3TanoB paboT. IlpenonaBarens — pyKoBOAMTENb MPOEKTA
HarfpasisgeT paboTy CTyIEHTa, KOHCYJIbTUPYET IO HESICHBIM BOIPOCAM, ONpEIENseT CTEleHb

3aBCPIICHHOCTHU OTACIIBHBIX 3TAIIOB IIPOCKTUPOBAHUAA.

4. O0beM yueOHO# AN CUMIJIMHBI:

Bunsl yueOHol paboThl B 3ayernbix | B akanem.
€IMHUIIAX qacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 72
AyauTOpHBbIE 3aHATHSA: 0,28 10
Jlexuunu (Jlek) - -
[Tpaktuyeckue 3anstus (I13) 0,28 10
CamocroniTesnnas padora (CP): 1,61 58
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,11 3auyer ¢

oneHkoii (4)

AHHOTanuA padoyeil MPOrpaMMbl THCHUILTHHBI
«IIpoekTHpOBaHHE MPOIECCOB U ANMAPaTOB XUMHYecKoi TexHoorum» (b1.B.O/1.11)
1. He.]'ll) AUCHUIIJIMHBI — PAaCIIUPUTE, CUCTEMATU3HUPOBATE U MCIIOJIb30BATh HA IMPAKTHUKE

3HaHUH OCHOB TU/IPABIMYECKHUX, TEMIOBBIX U MACCOOOMEHHBIX IIPOIIECCOB XUMUYECKOM
TEXHOJIOTHH, MO3BOJISIOIINX BBIITYCKHUKaM OCYIIECTBIISATh Hay4yHO-
UCCIIE/IOBATEIbCKYIO U MPAKTUUECKYIO paboTy Ha MPEIIPUATHIX.



3.

B pe3yabrare mu3y4eHHs [AUCHUIVIMHBI O00y4YawINUiicsi MO0 mporpamme
0akaJjiaBpUaTa J10JIKeH

Obnaoams crnenyronumu npodeccuonanbapiMu (I1K) koMmerenmusamu:

CIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHUUYECKHE pEIIeHUs Ipu pa3zpaboTke
TEXHOJIOTMYECKUX IPOLIECCOB, BBIOMpATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTHH C
YYETOM IKOJOTHUECKUX MocaeAcTBHM ux npumencaus (ITK-4);

CIIOCOOHOCTBIO  BBISIBJIIAITH W YCTPAHSATh OTKIOHCHHSI OT PEXKHUMOB PabOTHI
TEXHOJIOTUYECKOI0 000PYAOBaHUA U MapaMeTpoB TexHosiornueckoro mporecca (I1K-
11).

CIOCOOHOCTBIO IJIAHUPOBATh U MPOBOIUTH (PU3NUECKHUE U XUMHUYECKHE SKCTIEPUMEHTHI,
MPOBOANTh OOpPabOTKY WX pE3ylIbTaTOB M OICHWBATh TOTPEITHOCTH, BBHIJIBUTATh
TUIOTE3bl M yCTAaHABIMBATh TpPAHUIBl HUX MPUMEHEHHUS, MPUMEHSITh METOAbI

MaTeMaTH4eCKOT0 aHaJm3a u MOJICTTUPOBAHMUS, TEOPETUIECKOTO u
sKCHepuMeHTaabHOro recenobanus (I1K-16).
3nameo:

METO/Ibl pacyeTa TeIyIo- U MacCOOOMEHHBIX aIapaTos;

OCHOBHBI€ MPUHIIUIIBI OPTraHU3AIMH MTPOIECCOB XUMHUECKOM TEXHOJIOTHH;
TUIIOBBIE MIPOLIECCHl XUMHUECKON TEXHOJIOTHUH, COOTBETCTBYIOIIUE aNMapaThl U
METO/Ibl UX pacyeTa;

METO/Ibl COCTABJICHHUS TEXHOJOTHYECKHUX CXEM C HAHECCHHEM BCEX araparoB.
Ymems:

COCTABJIATh MaTEPHAJIbHBIC U TCILIOBBIC OAJIAHCHI ISl CUCTEM a3->KUIKOCTD;
paccUYMTHIBATh APAMETPBI TEILIO- K MACCOOOMEHHOTO 00OPYIOBaHUS U HACOCOB;
nox0uparh  CTaHAApTHOE  O0OpyIOBaHWE,  HCIOJIB3yeMOE B  XUMHYECKOU
HPOMBIIIJICHHOCTH.

Braoems:

MCTOI[OJ'IOFI/IGI\/JI pacu€Tta OCHOBHBIX MapaMCTPOB TUAPOMEXAHUYCCKUX, TCIJIOBBIX H
MacCOOOMEHHBIX MPOLIECCOB;

OCHOBaMH IPaBUJILHOTO MOAOOpPA TEIIO M1 MaCCOOOMEHHOT0 000PYAOBaHMUS;
METO/JIaMU COCTABJICHUS] TEXHOJOTMYECKMX CXeM U TIpadUuecKkoro H300pakeHUs
OCHOBHOTO 00OpPYIOBaHUSI.

Kpartkoe cogep:kanue AU CHHIIUHBI

Beenenne. Onucanye NpUHLIMIIMAIBHON CXEMbl PEKTU(PHUKAIIMOHHON YCTaHOBKU HEMPEPHIBHOTO
neiictBusi. CpaBHEHHE U 00J1aCTH MPUMEHEHUS HACaJOUHBIX U TapenbyaThiX KoJoHH. [locTpoeHue
PaBHOBECHOMW JIMHUY HA OCHOBE ITOJIYyYEHHBIX WHIUBUAYAIbHBIX 3a1aHUM.

Moayas 1. Pacuem pekmugukayuoHHoU KOJOHHbL.

Pacuer HacamouHoll W TapenbuaTol PEeKTU(DUKAIMOHHONW KOJIOHH HEMPEpPBIBHOTO JIEHCTBUS.
MarepuanbHbiii 0anaHc KoJIOHHBI. PacueT MuHUManbHOTO M pabouyero (JIerMoBOro yucIia.
[Toctpoenue paboumx nuHUN. PacyeT ckopocTw mapoB M aAuaMeTpa KoJoHHBL. OmpeneneHue
BBICOTHI arimapara. Pacuer TUAPABIUYCCKOro COIMPOTHUBIICHUSA KOJIOHHBI. CpaBHeHI/Ie JAaHHBIX
pacueTa HacagO4YHOM H Tapenpb4yaroil KoIOoHH. COMOCTaBleHWE MaHHBIX, MOTYYEHHBIX IO
porpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacdeToB. BbIOOp KOIOHHBI.

Monayasb 2. Pacuem u 6b160p menioooMeHHUKOS.

Pacuer

)51 BLI60p TEIIOOOMEHHUKOB (I/ICHapI/ITeJBI, KOHACHCATOpa, noaorpeBareiid,

XOJIOAMIBHUKOB JUCTUIUIATA M KyOOBOTO ocTarka) 1o oOmieit cxeme. CorocTaBieHUE TaHHBIX,
MOJyYEHHBIX MO MpOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX PAacyeToB. | MIpaBIUYECKHil pacuer.
BEe160p onTUMaIbHOTO BapHaHTa TEIIOOOMEHHUKA.



Monyas 3. [uopoounamuueckue pacuemoi.

Pacuer rumpaBIMUecKOro CONpPOTHBICHHS TPyOONpOBOAOB. Pacuer onTHMaibHBIX TUAMETPOB
TpyOonpoBooB. PacueT u noadbop Hacocos.

Monyas 4. I paghuueckoe opopmaerue.

Texnonornueckas cxema. PekrudukanonHas KOJIOHHA ONPEAICTICHHOTO TUIIA C H300paKEHUEM
JeTaneil KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MojtyIie 1.

4. O0beM y4eOHOH TUCIHIIMHBI

Bus! yueGHoi paboTs B 3auetHbIX B akanem.
eIMHUIIAX Jacax
O61ast TPY/I0eMKOCTh JHCHUILUITHHBI 10 Y4eOHOMY ILIAHY 2,0 12
AYIUTOpPHBIE 3aHATHS: 0,28 10
Jlexuunu (Jlek) - -
[IpakTuueckux 3anaruit 3anarus (I13) 0,28 10
CamocrosiTesbnast padora (CP): 1,61 58
Bua koHTpoOJs: 3aueT/IK3aMeH 0.11 3aquuc
oneHkoii (4)

AHHOTaNUA padovel MPOrpaMMbl U CIUILIHHBI
«HaueprareabHas reomerpusi» (b1.B.0O/1.12)

1. Heab AMCHUIIHHBI — IPHOOPETEHNE CTYICHTAMHU 3HAHUH B 00JIaCTH HaYepTaTEIbHON
T€OMETPUM, OCBOCHUE OCHOBHBIX TOJIOKEHHUI pa3paOOTKU MPOCKIIMOHHBIX YEPTEkKEH,
NPUMEHSAEMbIX B  HMHXXEHEPHOM  MpPAKTHUKE, PpPa3BUTHE  MPOCTPAHCTBEHHBIX
MIPEICTABJICHHH, HEOOXOUMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pesyabraTre wu3y4YeHHs JUCHUIUIMHBI OOyYamommiics 10 Tporpamme
0akajaBpHaTa qOJIKEH:

Obnaoams caenyrommmu  oobmienpodeccruonanbbiMu (OIIK) u mpodeccrnonambHbIMU
(ITK) xomnereHIUsAMU:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HaHMA O COBPEMEHHOW (U3MuUecCKol KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA JJII MOHUMAaHUSA
OKpY’Karoliero Mupa u sipienuii npupoast (OITK-2);

— CHOCOOHOCTh HCIOJIB30BaTh MpPHUKJIAJHbIE MPOrpaMMHBIE CpEACTBA NpPHU PEUICHUH
NPAaKTUYECKUX 3aJad  Mpo(ecCHOHAIBHOW JeATeNbHOCTH, METO/bl CTaHIapTHBIX
UCHBITAHUN 110 ONpPENEeNEeHUI0 (PU3UKO-MEXaHMUYECKUX CBOWCTB M TEXHOJIOTMUECKHUX
MOKa3aTeled MaTepuajioB M TOTOBBIX MAIIMHOCTPOMTENBHBIX W3JEIHNI, CTaHJIAapPTHHIE
METO/IbI MX TIPOCKTHPOBAHHSI, IPOTPECCUBHBIC METOIbI dKcILTyaTanuu uzaenuit (I1K-3);

— CIIOCOOHOCTH MPUHHMMATH y4acTHe B pa3pabOTKe CPEICTB TEXHOJIOTHYECKOTO OCHAIIEHUS
MaIMHOCTPOUTENbHBIX pou3BoacTB ([TK-9);

— CIIOCOOHOCTH HCHOJB30BAaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTMH MpHU
NPOEKTUPOBAHUH MAIIMHOCTPOUTEIBHBIX n3aenun, mpon3Boacts (ITK-11);



— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOIAUTH (U3UUYECKUE U XUMHUYECKHE DKCIEPUMEHTHI,
MIPOBOJIUTH 00PA0OTKY UX PE3yJbTATOB M OIICHUBATH MOTPEITHOCTH, BBIJBUTATH TUIIOTE3HI
M YCTaHABJIMBATh TPAHUIIBl UX TMPUMEHEHUS, MPUMEHSTh METOJbl MaTEMaTHYECKOIO
aHaJM3a ¥ MOJICITMPOBAHMS, TEOPETUUECKOTO U KCIIepUMeHTaIbHOTO rccienoBanus (I1K-
16).
3uameo:

— OCHOBHBIE 3aKOHBl TE€OMETPUYECKOro (OpMHpPOBAHUS, IOCTPOCHUS U B3aUMHOTO
MEePEeCeYCHHS] MOJIEICH IUIOCKOCTH U TMPOCTPAHCTBA, HEOOXOMMMEBIC ISl BBITIOJTHEHUS
YTeHHUs] dYepTekel KOHCTPYKIUH, pelleHHe MO3UIUOHHBIX, METPUYECKHX 3ajad,
BBITIOJIHEHHE Pa3BEPTOK MOBEPXHOCTEH;

— TpeumyliecTBa rpaduueckoro crmocoba mnpeactaBieHuss uHGOpManuu; TpaduvecKue
(bopMBbI, TpaMMaTHKY.

Ymems:

— BOCIPUHUMATh ONTHUMAaJIbHOE COOTHOLIEHHE YacTeW M LIEJIOro Ha OCHOBE IpadUuecKux
MOJIEJIEH, TPAKTUYECKH PEAIM3yEMBIX B BUJIE YEPTEKENH KOHKPETHBIX IPOCTPAHCTBEHHBIX
O0OBEKTOB; HCHOJB30BATh UYEPTEX, TEXHUYECKUH PHCYHOK JUISI  TpaduuecKoro
[IPEACTABIICHUS TEXHUYECKUX PELICHUN;

— wucnoib3oBaTh craHAaptel ECKJl, KOHCTPYKTOPCKYIO JOKYMEHTAlUIO (YEepPTEXHYIO0 H
TEKCTOBYIO) B IIPOU3BOJICTBEHHOM, MTPOEKTHOI U UCCIE0BATENbCKON paboTax.

Braoemy:

— OCHOBHBIMU IOHSTHUSIMH, CBSI3aHHBIMHM C IpaUUecKUM MpeAcTaBIeHUEM HHPOpMALUU
rpadM4ecKUMHU CIIOCO0aMH PEUICHUS METPUYECKUX 3a/1a4 MPOCTPAHCTBEHHBIX OOBEKTOB
Ha YepTeKax, METOJaMH MPOELUUPOBAHUS U M300paKEHUs IPOCTPAHCTBEHHBIX (OpPM Ha
IIJIOCKOCTH MPOEKIIHH.

3. Kparkoe cogepxaHue JTUCHHUIIJIMHBI:

[Tpenmer HaueprarenbHOW reoMeTpud. Buael mpoenupoBaHus. KOMIUIEKCHBIN 4YepTex
TOYKM Ha 2 U 3 IUIOCKOCTH NpoeKuHi. CBSA3b CHUCTEMBI IUIOCKOCTEN MPOEKUUN C CHUCTEMOMN
IPSIMOYTOJIBHBIX KoopauHaT. KoMiekcHbli ueprex npsaMoil. IIpsMble U MIIOCKOCTH, 4aCTHOTO
nosiockeHus. OnpeneneHne HaTypaJbHON BEMYMHBI OTpe3Ka. B3auMonpuHaaaeKHOCTh TOUKH U
npsiMoi. ['1aBHBIE JIMHUM MIIOCKOCTU. B3auMHOe pacrionoxkeHue AByX NpsAMbIX. OnpezneneHue
BUJUMOCTH Ha KOMILUIEKCHOM 4YepTexxke. B3auMHoe pacrosiokeHue npsMoi M IJIOCKOCTH, JBYX
w1ockocTel. lleprneHauKynspHOCTE MPSAMON M IUIOCKOCTH, JBYX HPSIMBIX, IBYX IIJIOCKOCTEH.
Crioco6b1 mpeoOpazoBaHysi KOMIUIEKCHOTO uepTexa. Crocod BpalieH!sl BOKPYT MPOESLUPYIOIINX
npsimbix. Crioco0 BpailieHus BOKpYT mpsMoil ypoBHS. IlnockomapaiuienbHoe mepeMelieHue.
Crioco6 3ameHbl TuIockocTedl mpoekiuil. OCHOBHBIE 33a4M, pellaeMble CIOcOOOM 3aMEHbI
riockocTeil npoekuuii. Kpusblie nHuu u noBepxHoctu. O0pa3oBaHue, 3a/laHue U U300pakeHNE
noBepxHocTell. [loBepxHOCTH BpalleHHs: KoHyc, cdepa, HMIUHIp, Top. IlepeceueHue
MTOBEPXHOCTH C INIOCKOCTHIO. [lepecedyenne moBepxHoctyu ¢ muHUEH. [Ilepeceuenre moBEpXHOCTEN.
Merton cekymmx Ttuiockocteid. Ilepecedenne moBepXHOCTe. MeToa KOHIIEHTPUYECKHX cdep.
Merton KOHIEHTpUYeCKUX cdep. Meronm IKCueHTpudecKkux cdep. AKCOHOMETPUUECKHE
MPOEKIINH.

4. O0beM yueOHO JUCUMIIJIMHBI

Bunast yueOHol paboTh B 3agerHbIX B akazgem.
eANHULAX qacax




OO0masi TpyA0eMKOCTh TUCIIHIIJIHHBI M0 Y4eOHOMY 3,0 108
JIaHy

AyaUTOpPHBIE 3aHATHS: 0,4 16
Jlexumu (Jlek) 0,1 6
[Ipaktrueckue 3ausarus (I113) 0,3 10

JIaGoparophsle 3ansaTHs (J1ab) - -

CamocrositesbHas padora (CP): 2,5 88
Pacuetno-rpaduueckue paboTsl 0,9 34
[ToaroTroBka K KOHTPOJILHBIM paboTaM 0,6 20
Jlpyrue BUbI CAMOCTOSITENILHOM PabOTHI 0,7 26
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,1 3auer (4)

AHHOTaNuUA padoyeil MPOrpaMMbl AUCHUIIIMHBI
«MopaennpoBaHue XMMHKO-TeXHoJIornueckux npoueccos» (b1.B.O/1. 13)

1. eap AUCHMIUVIMHBI: TIOJYyYeHHUE OOYYArONIMMHUCA 3HaHUH B  00JacTH
KOMIIBIOTEPHOTO0 MOJICTTUPOBAHUS XHMMHUKO-TEXHOJIOTUYECKUX IPOLIECCOB C MPUMEHEHHUEM
COBPEMEHHBIX CHUCTEM KOMIbIOTepHON Martematuku, B yactHoctTd MATLAB u VBA, a Taxxke
npUOOpeTEeHNE HMHU MPAKTUYECKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMIBIOTEPHBIX MOJENEH C
OJITHOBPEMEHHBIM PEIICHUEM 3a71a4 CTPYKTYPHOU U MTapaMeTPUIeCKOU UICeHTH(UKAIIIH.

2. B pe3yabTraTte M3yueHHMsl AUCHUILUIMHBI 00y4Yaloluiics MO mporpamme
0akajlaBpUATAa J0JI/KEeH:
Obnaoams crnenyromumu obmenpodeccruonanpabiMu (OIIK) u mpodeccuonansubivu  (I11K)
KOMTICTCHITHSIMH:

- BIAJCHUEM OCHOBHBIMH METOJaMH, CIOCO0AMH W CPEJCTBAMHU TMOJYYEHHs, XpaHEHHS,
nepepaboTku WH(POpPMAIMK, HAaBBIKAMH PabOTHI ¢ KOMITBFOTEPOM KaK CPEJCTBOM YIPABJICHHS
urdopmarnueit (OITK-5);

- TOTOBHOCTBIO IPUMEHSATh AaHAJIMTUYECKNE U YUCIICHHBIE METObI PELICHUS [IOCTABJICHHBIX 33/1a4,
UCMOJIb30BaTh  COBpPEMEHHbIE MH(POPMAllMOHHbIE TEXHOJOIMM, TPOBOAUTH  00pabOTKy
uHpOpMallMd €  UCHOJb30BaHUEM  NPUKIAIHBIX  MNPOTPAMMHBIX  CpPEACTB  cdepsl
npodecCHOHATIBHOM JesITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOIOTUH U 0a3bl
JAHHBIX B CBOEH Mpo(ecCHOHATBbHOM 00J1acTH, MaKeThl NMPUKIAJAHBIX MPOrpaMM JJsl pacuera
TEXHOJOTUYECKUX apaMeTpoB obopyaoBanus ([1K-2);

- CIIOCOOHOCTBIO IUIAHUPOBaTh U NPOBOIUTH (U3NUECKUE U XUMHUYECKHE HKCIIEPUMEHTHI,
POBOAUTH O0pabOTKY UX PE3YyJibTAaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bl U
YCTaHABIMBATh TPaHMIBI UX NPUMEHEHMS, IPUMEHATHh METOAbl MATEMAaTHYECKOIO aHalIHu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIepruMeHTaIbHOro uccienopanus (I1K-16).



—  3HamMb METONBI TOCTPOSHUS SMIUPUYECKHUX (BEPOSTHOCTHO-CTATUCTHYECKHUX) U (hU3MKO-
XUMUYECKUX (TCOPETUYECKUX) MOJCIICH XUMHUKO-TEXHOJOTHUYECKHX IPOIIECCOB; METOJbI
UACHTU(DHUKAIIMM MATEeMATHUYECKUX ONHMCAHMNA TEXHOJIOTHYECKUX TPOIECCOB HAa OCHOBE
AKCIEPUMEHTAIBHBIX TAHHBIX; METO/Ibl ONTUMH3ALMU XUMUKO-TEXHOJIOTMYECKHUX MPOIIECCOB
C IPUMEHEHUEM SMITUPUICCKUX W/UIH (PU3UKO-XUMUIECKUX MOJICIICH;

—  yMemb TPUMEHSTH U3BECTHBIC METOJbI BBIUMCIUTEIHLHON MAaTEMATUKH U MAaTeMaTU4YECKOM
CTaTHCTUKH JJIs PEIICHUS KOHKPETHBIX 3aj[a4 pacdera, MOJACTUPOBAHUS, HIICHTU(DUKALIUN U
ONTHMM3AIMK TPU KCCICAOBAaHWU, TMPOCKTUPOBAHMU U YIPABJICHUU MpolieccaMmu
XMMHYECKOM TEXHOJIOTMM, a TAaKXK€ YMETh MCIOJb30BaTh B CBOEW IPAKTUYECKOU
JIEATEIIbHOCTH JUIsl JOCTHXKEHUS ATHUX 11€JIe U3BECTHBIE MAKEThl MPUKJIIAIHBIX TPOTPAMM.

—  e1ademb METOJIaMU MAaTEMATHYECKON CTATUCTHKH I OOpaOOTKH Pe3yabTaTOB aKTUBHBIX H
MAaCCUBHBIX HJKCIIEPUMEHTOB, a TaKXXEe METOJaMU BBIYUCIUTEIbHOW MAaTEeMaTUKHU IS
pa3paboTKu U pearn3aluy Ha KOMIIBIOTEpaxX alrOpUTMOB MOJCIHPOBAHUS, UICHTU(DUKAIINN
Y ONTUMM3ALNU XHUMHUKO-TEXHOJOTHYECKUX MPOIECCOB.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

3.1. OcHOBHBIE NIPUHIUIIBI KOMIIBIOTEPHOTO MOJAEIUPOBAHUS XUMUKO-TEXHOJIOTHUECKUX
nporeccoB (XTIT). MaremaTrdeckue 3MIUPUICCKUE U MaTEMaTHICCKHE (DU3HKO-XUMUICCKHEC
MOJEIM W KOMIBIOTEPHOE MOJEIHMpOBaHME. JleTepMUHMpPOBaHHBIE M  BEPOSTHOCTHBIC
MaTemaTtuuyeckue Mojenu. [IpumeHeHrne MeTo1010rMi CUCTEMHOTO aHaIN3a AJIs PeLleHus 3a1a4
MozenupoBanus. [IpumMeHeHMe NpPHHLKINA «YEPHOrO  AIMKa» IIPH  MaTeMaTH4YEeCKOM
MOJICITIMPOBAaHIH. ABTOMAaTU3UPOBAHHBIE CUCTEMBI MIPUKIATHON nHPopMaTuku. Mepapxudeckas
CTPYKTypa XUMHYECKMX IPOM3BOACTB M MX MareMaTudyeckux wmozened. IIpumenenue
KOMIIBIOTEPHBIX MOJENEN XHMUYECKUX IPOLECCOB JUIsl aHajdu3a, ONTUMHU3alUMU M CUHTE3a
XUMHUKO-TEXHOJOTUYECKUX CHCTeM. OCHOBHBIE IIPUEMBI MATEMATUYECKOTO MOJCIUPOBAHHUS:
AMIUPUYECKUHN, CTPYKTYPHBIN (PU3NKO-XUMHUECKUN) U KOMOMHUPOBAHHBIN (TEOPETUUYECKUIN).
[TocTpoeHne cTaTHUECKUX M IMHAMUYECKUX Mojenel. Pemenue npsameix 3anad. [IpoexTHelil n
MOBEPOYHBIH (OLIEHOUHBIN) pacueT nporeccoB. Pemenne oOpatHbix 3a1ad. [lapamerpuyeckas u
CTPYKTYpHasi HJIEHTH(UKALMUg MaTeMaTHUeCKUX MoJiesied. YCTaHOBJEHHE aJIeKBaTHOCTH
MaTemMaTuueckux  mozened. CTpaTeruss NOpPOBEIAEHHS  PAcUETHBIX  MCCIENOBAaHUN U
KOMIIBIOTEPHOTI'O MOJIEJIMPOBAHUS PEAIbHBIX IIPOLIECCOB.

3.2.IlocTpoeHne SMIUPUIECKUX MOJIEIEH:

. @opmMynupoBKa  3aadd  allPpOKCHUMALlMM  JAHHBIX A ONMCAHUA
AKCIEPUMEHTAJIbHBIX 3aBUCHUMOCTEI U MOJYYEHUS SMIHMPUYECKUX MOJeNel npoieccoB. Bubl
KpUTEpUEB anmnpokcuMmanuu. Kputepuii Merona HauMEHbIINX KBajparoB. Pemienue 3agaun
AlIIPOKCUMALIMKA  JUIsI HENMHEHMHBIX M JIMHEHHBIX IO IapaMmeTrpaMm Mojeneld. MarpuuHas
(dbopMynHMpoBKa 3aJjaud anmpoKCUMalMU. AHATUTUYECKUA M alrOPUTMUYECKMHA MOJXOMbI IS
pelieHys 3ajauyd anmnpoKCUMalMM JJs JUHEHHBIX M JMHEAPU30BAHHBIX MOJENEH MEeTOJI0M
HAaUMEHBIINX KBAJPaTOB;

. 3aKOH HOPMAJIbHOTO pacHpeleNieHus JJi BEKTOPHBIX CIy4yalHBIX BEJIWYUHBI U
ONpEIEIIEHNE MX YUCIOBBIX XapaKTEPUCTHK. MaTeMaTH4ecKoe OXUAAHME U JHUCIEPCHs IS
BEKTOPHBIX CIIY4alHBIX BEIWYMH. J[MCIIEpCHOHHBIM M KOPPEISALHMOHHBIN aHanmu3. IloHsaTus
JUCIIEPCUN  BOCIPOM3BOJAMMOCTM M aJ€KBAaTHOCTH, a TAaKXe OCTaTOYHON JHMCIIEPCHH.
Omnpenenenne BHIOOPOYHBIX KOIPPUIIMEHTOB KOppesiiui U KO3 (ULIMEHTa MHOXKECTBEHHOU
Koppensiuu. CTaTUCTHUECKU TMOAXOJ K OINpENeJIeHUI0 OMIMOOK U IOTPEelIHOCTe B
HKCIIEPUMEHTAJIbHBIX TOUKAX U3MEpPEHUl;

. PETPECCUOHHBIM M KOPPEISLMOHHBIN aHaIu3 JUIsl MOCTPOEHUS SMIUPHUUYECKUX
MoJieJlell Ha OCHOBE JaHHBIX NAcCHUBHOrO JKcrepuMeHTa. lloHATHS (QyHKUMM OTKIMKAa U
¢dakxTopoB. OCHOBHBIE JIOMYILEHUS] PETPECCHOHHOTO W KOPPESAIMOHHOrO aHanusa. Kpurepun
IIPOBEPKHU OJJHOPOIHOCTH uciepcuii. BeiOop Bua ypaBHEHHI perpeccuu, a TakKe OIpeielieHe
KO3(QUIMEHTOB PErpeccCMM MW HUX 3HAYMMOCTH C HCIOJIb30BaHHMEM KpuTepus CTbIOJEHTA.



[Tponenypa HCKIIIOUSHHUS HE3HAYMMBIX KO3 PUIIEHTOB perpeccuu. OnpeaeneHne aaeKBaTHOCTH
PErpeECCUOHHBIX MOJEJIEH C TOMOIIbIO0 KpuTepus duiiiepa;

. OCHOBHBIE TIOJIOKEHUSI TEOPUM IUIAHMPOBAaHMA 3KcrnepuMeHToB (I): mosHBbIM
daktopublii skciepuMenT (IID3) m ob6paboTka ero pesyapraToB. ONTHMalbHBIC CBOWCTBA
MaTpHIlbl TUIAHUPOBAHUS M CBOMCTBO OpTOrOHaJbHOCTH. OmpeneneHue KodQQPHUINEHTOB
Mojenel, MX 3HAYMMOCTH M IpOBEpKa aJEeKBaTHOCTU YypaBHEHUs perpeccur. CBONCTBO
pOTaTabeNIbHOCTH TMOJHOTO (PAKTOPHOTO HKCIIEPUMEHTA;

. OCHOBHBIC  TOJIOXKEHUS  TEOpUM  IUIaHUpoBaHust  3kcrnepumentos  (I):
OpPTOTOHAIBHBIA HEHTpaNbHbIH KoMno3uloHHbIH mian (OLIKII) skcnepumenToB 1 06padoTka
ero pesyinbraroB. ObOecredeHue OPTOrOHAIBHOCTH MATPHIbI IUIAHUPOBAHUS U OIpEIesIeHHE
BEJIMYMHBI 3Be3/1HOTO 1ieya. Onpenenenue K03QGUIueHTOB MO, NX 3HAYUMOCTH U OIICHKA
a/IeKBaTHOCTU ypaBHEHUs perpeccud. PacueTHoe BbIYMCICHHME KOOPAMHAT TOYKH ONTHUMYyMa
(3xcTpEemMyma);

. ONTUMHU3ALMS SKCIIEPUMEHTAIBHBIX UCCIIEI0OBAHUH C IpUMEHEeHneM MeToa bokca-
Bunbcona. OCHOBHbIE NOAXOAbl K ONTUMH3ALUUU SKCIIEPUMEHTAIBHBIX HCCIIEIOBaHUI.
OKclepUMEHTAIbHO-CTAaTUCTUYECKU MeTon. CTpareruss ABHXKEHHMS K ONTHUMYMY IEeJIeBOH
¢ynkuuu (QyHKIMM — OTKJIMKA) TPaAMEHTHBIM METOAOM. KpHTepHH IOCTHIKEHHUS «IIOYTH
CTALlMOHAPHOM 00JaCTU» M METOABI YTOUHEHUS MOJIOKEHHsI ONTUMAIBHONW TOUKH B (DAKTOPHOM
IIPOCTPAHCTBE.

3.3. IloctpoeHue GU3UKO-XUMHUIESCKUX MOICIICH:

. 3Tanbl MAaTEMAaTUYECKOr0 MOAEIUpOBaHUs. POpMyIUpPOBKa FMIIOTE3, TIOCTPOCHUE
MaTEeMaTHYECKOro ONUCaHMsl, pa3paboTKa MOJEIUPYIOIIEr0 aIrOpUTMa, IPOBEPKa aJIeKBaTHOCTH
MOJIEIM M WJAEHTU(UKALKUg HMX HAapaMeTpoOB, PacueTHbIE HCCIENO0BaHUS (BBIUMCIUTEIbHBIN
AKCIICPUMEHT);

. COCTaBJICHME CHUCTEM YypaBHEHUN MaTEMAaTUYECKOTO OINKUCAaHUS IPOLECCOB U
pa3paboTka (BbIOOp) alrOpUTMOB UX pelleHHs. BlouHbIN NPUHIKIT TOCTPOECHUS CTPYKTYPHBIX
MaTeMaTHdecKux Mojeneil. O000meHHoe onmMcaHnue JBHKCHHS TOTOKOB (a3 B ammaparax ¢
HOMOILBIO THAPOJMHAMUYECKUX MOJIeIIeH, YUUTHIBAIOIUX COCPEAOTOUEHHBIE U pacpeieICHHbIE
MCTOYHUKHU BELIECTBA U AHEPTUHU (TEIIIOTHI). JIoKalbHbIE HHTEHCUBHOCTHU UCTOYHUKOB BEILIECTBA
U TEIUIOTHl B TOTOKAaX, COOTBETCTBYIOIIME PA3IMYHBIM (U3UKO-XUMHUECKUX MpPOIeccaM.
OcHOBHBIE THUIBI YpPaBHEHMH MaTEeMaTUYECKOTO OIMUCAaHUS XUMHUKO-TEXHOJOTHYECKUX
IPOIIECCOB — KOHEUHbIE, 0OBIKHOBEHHBIE MU dhepeHInanbHble U TuddepeHaabHble ypaBHEHUs
B YAaCTHBIX [TPOU3BOIHBIX;

. MaTEMAaTUYECKOE MOJENMPOBAaHUE CTALMOHAPHBIX M JIMHAMUYECKHX pPEXKHMOB
TU/IPABIMYECKUX MPOLIECCOB B TPYOOIIPOBOJHBIX CUCTEMAX, INI00AIBHBIE U IEKOMIIO3UIIUOHHbIE
METOJbl PEIICHUS CUCTEM HEIMHEMHBIX YPAaBHEHMM, a TAaKXKE SIBHbIE M HEABHBIE METOIbI
YHUCIIEHHOTO PELIEHUS] CUCTEM OOBIKHOBEHHBIX Nu(pdepeHnanbHbX ypaBHeHH. CocTaBieHue
ypaBHEHMI MaTeMaTHuYecKoro omnucaHus mporecca. [loctpoeHne nMH(GOPMALMOHHBIX MaTpPUIL
MaTeMaTUYeCKUX MOJeNel Juisi BbIOOpa OOIIEro aaropuTMa pelieHdus — MOJIEIHPYIOIIETOo
anroputMa.  Peanmu3anuss  anrOpuTMOB  pEIIEHUS  HEIMHEHHBIX M OOBIKHOBEHHBIX
mudepeHManbHbIX ypaBHeHUN. Onucanue cranuoHapHbiX pexumoB XTIl ¢ mpumeHeHnem
CUCTEM JIMHEMHBIX M HEIMHEWHBIX YypaBHEHUW. lTepanMoHHBIE aNrOpUTMBI PpELICHHUS.
[Ipumenenne MeToOB MpocThiX uTepauuid u HeroroHa-Padcona ans momyuyeHus perieHwus.
[Tpobnema cxoauMocTu mpolecca pemeHus. JeKOMIO3UIIMOHHBIM METOJ] peIIeHUs CIOXKHBIX
CUCTEM KOHEUYHBIX ypaBHeHUH. IlocTpoeHne wuH-GOpMallMOHHON MaTpULIBl A BbIOOpA
ONTUMAJIFHOTO aJiTOpPUTMa pelleHus 3a1aun. [ToHsTHe )KeCTKOCTH cucTeM TuddepeHInaIbHbIX
YpaBHEHUH M KPUTEPUU KECTKOCTH. SIBHBIE (OBICTpbIE) M HESIBHbIE (MEIJICHHBIE) METOIbI
pewerns. Metozsl eporo (Meron Jitnepa), BToporo ( MoaupHUIMPOBaHHBIE METOIbI Difiepa)
u yetrBeptoro nopsjaka ( meron Pynre-Kyrra). OuieHka TOYHOCTH METOZOB — OIINOOK yCEUEeHHUS.
[lepexonHble OMMOKM M  OMMOKM OKPYIJIEHUS TPH  YUCIEHHOM HHTErPUPOBAHHU
muddepeHIMaNbHBIX  ypaBHEHUH. CrocoObl oOecreyeHus CXOIUMOCTH PpEeLIeHMs 3aJauH.
[IpuMeHeHHE HESBHBIX METOAOB JJIsl pEIIeHUS JKECTKUX cHucTeM JuddepeHInanTbHbIX



ypaBHeHu. OnpeneneHus 1ara UHTErpupoBaHns UTEPALIMOHHBIM MeTo10M. MetonoB KpaHka-
Huxonbcona (MeTon Tpaneruii);

. MaTEMaTUYECKOE  MOJEIMPOBAHUE  CTAllMOHAPHBIX  PEXUMOB  IPOLIECCOB
TEIUIONepelayd B IUIACTMHYATBIX M 3MEEBHUKOBBIX TEIJIOOOMEHHHMKaX. Maremarndyeckoe
OINMCAHUE IPOLECCOB C IPUMEHEHUEM MOJIEIIEN HI€aIbHOIO CMEIIEHNUS U BhITECHEHUS. Bb1OOp 1
rpaduyeckoe NpEeACTaBICHUE AIrOPUTMOB peleHHs. [IpuMeHeHue CTaHIapTHBIX METOJI0B
BBIUMCIIUTEIbHON MaTeMaTHKHU I PEILICHUS 3a/1ay;

. MaTeMaTHYeCKOEe MOJEIMPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB
TEIUIONEepeIaud B MPSMOTOYHBIX M MPOTHBOTOYHBIX TPYOUaTHIX TEIJIOOOMEHHHMKOB, PEIICHUE
3agaun  Komm wu KkpaeBol 3agaud NpU  HHTETPUPOBAHUM CHCTEM  OOBIKHOBEHHBIX
muddepeHMaIbHbpIX ypaBHEHHH. MaTeMaTH4ecKoe ONMMCAHWE MPOIECCOB C NMPUMEHEHHEM
MoJiesIel uaeanbHOro BeiTecHeHus. Pemenue 3amaun Ko u kpaeBoi 3amauu. [IpeacraBinenue
QITOPUTMOB  BBIYMCICHUH B BHJIE HH(DOPMAIIMOHHONW MATpHUIBI CUCTEMBbl YpaBHEHHA
MaTeMaTHYeCKOro omnucaHuss M Olok-cxeM pacderoB. Marematnueckoe omucanue XTII c
NPUMEHEHHEM CHCTEeM OOBIKHOBEHHBIX NU((PepeHIaNbHbIX ypaBHeHHH. Onucanue 00beKTOB ¢
pacipelelIeHHbIMU B IPOCTpaHCTBE mNapamerpamu. DOpMynupoBKa HaydalbHBIX U KpaeBBIX
yclioBul 3afaud pewmeHus. UucneHnHslil anroput™ l-ro mopsnaka Juist pemenus 3anaun Komu.
Merton «1pucTpenaku» 1Jis pelieHns KpaeBoi 3a1auu;

. MaTeMaTUYeCKOe MOJICJIMPOBAHUE CTALlMOHAPHBIX PEXUMOB IPOLIECCOB B
peakropax ¢ Memankoid. OnucaHue MHUKPOKHHETHMYECKMX 3aKOHOMEPHOCTEW NpOTEKaHUs
IPOM3BOJILHBIX CIIOKHBIX XHMHYECKHX PEAKIHMH B KUAKOW a3e IUIsi MHOTOKOMITOHEHTHBIX
cucreM. OrpesienieHue KJIIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKUX pEaKIUH C
IPUMEHEHUEM METOAOB JIMHEMHON anreOpbl - pPaHroB MaTpUll CTEXHOMETPUUYECKUX
K03 puLIHEeHTOB peakuu. MaTeMaTHuecKoe ONUCAaHUE PEAKTOPHOIO Ipolecca ¢ pyoakoit s
IIPOM3BOJILHON CXEMBbI IPOTEKAHUS XMMUUECKOH peakuiuu. BbIOOp aaropuTMoB perieHus 3a1auu
C IpUMEHEHUEM UH()OPMAIIMOHHONW MaTPHUIlbl CUCTEMbl YPaBHEHUH MaTEeMaTU4YE€CKOTO OUCAHUS
U TIPEJCTABIICHUS aITOPUTMA PELICHUSI C TOMOLIbIO OJIOK-CXEMBI pacyera Ipolecca;

. MaTeMaTHYeCKOEe MOJICIMPOBAHUE HECTAlMOHAPHBIX PEKUMOB IPOLECCOB B
peakropax ¢ Memankod. MaTemaruueckas OCTaHOBKA 3aJauyd JJIsl PEaKLUU C MPOU3BOJIBHOU
CTEXHOMETpUYECKON cxemol. PopmynupoBka 3amaun Komm — 3agaud ¢ HadaabHBIMH
yCcIOBUSIMU. Pa3HOCTHOE TIPEACTaBICHHE CUCTEMbl OOBIKHOBEHHBIX JU(epeHInanbHbIX
ypaBHeHuid. [locTpoeHne uHGOPMALMOHHON MaTpulbl JUIsl BBIOOpAa alropuT™Ma pelle-Husl.
['padmueckoe nmpencTaBieHe aropuT™Ma pelIeHUs B BUIE OJIOK-CXEMBbI pacyeTa;

. MaTeMaTHYeCKOe MOJEIMPOBAHUE CTAllMOHAPHBIX PEXKUMOB B TPyOUaThIX
peakTopax ¢ IpsIMOTOYHBIM U MPOTHUBOTOYHBIM JABM)KEHHUEM TEIUIOHOCcHUTeNe. MaremaTndeckas
IIOCTAaHOBKA 3a/la4M JUIsl PEAKIIMU ¢ KOHKPETHOM CTEXMOMETpUYECcKor cxemor. dopmynnpoBka
3anaun Komm — 3ajaun ¢ HavaiabHBIMU YCIOBHUSMM M KpPaeBOM 3ajaud — 3aJaud C KPaeBbIMU
ycnoBUAMU. Pa3HOCTHOE TpelCcTaBleHHME CHCTEM OOBIKHOBEHHBIX UG (depeHInaTbHbIX
ypaBHeHud. IlocTpoeHne HMHPOPMALMOHHBIX MATpPHUI] [JIs BBIOOpA aJrOPUTMOB PpELICHHUS.
I'paduueckoe npecTaBiIeHUEe alTOPUTMOB pPEILIEHHs B BUJIE OJIOK-CXEMBI PacyeTa;

. MaTeMaTUYeCcKOe MOJEIMPOBAHNE HECTALMOHAPHBIX PEKUMOB TPOIECCOB B
TpyOUaThIX pEaKkTOpax M YHCICHHbIE AITOPUTMbBI JUCKPETU3AlMU JJIS PEIICHUs CHCTEM
T depeHIMaTbHBIX YPAaBHEHUH € YaCTHBIMU IPOU3BOJAHBIMU. MaTemartnueckasi MOCTaHOBKa
3a/1a4M 7S PEAKIMHU C KOHKPETHON CTEXNOMETPUUECKON cxeMoi. @opMyIupoBKa Ha4aJIbHbBIX U
rpaHuyHbIX ycioBud. JluddepenumanbHple ypaBHEHHS B YacTHBIX  [POU3BOJHBIX -
JIUTMIITUYECKOT0, MapadOIMYEecKOro W TUNEPOOIMYECKOrO0 THUMOB. AJTOPUTMBI pPELICHUS
ypaBHEeHUH mMapalosinyeckoro tuma. Matemaruyeckas MoJieJb XMMHUYECKOTO MpPEBpAlleHUs B
U30TEPMHUYECKUX YCIOBHAX IS HECTALlMOHAPHOTO Mpoliecca B TPyOUaThIX armaparax ¢ yueToM
MPOJOJIBHOTO MEPEeMENINBAaHUS U C NPUMEHEHHEM OJHoINapamMeTpuieckon and@y3noHHOM
MOJIENIN JUTSl OTIMCAHUSI TUAPOANHAMHYECKOW OOCTaHOBKH B PEAKLIMOHHOM IOTOKE. AJITOPUTMBI
pelleHus B BUJI€ CHCTEM HEJTMHEHHBIX YPaBHEHUH, a TaKk)Ke OOBIKHOBEHHBIX AU epeHIInaTbHbIX
YPaBHEHUH NIEPBOTO U BTOPOTO MOPSAKOB;



. MaTEMaTHYECKOE  MOJEIMPOBAHUE  CTAllMOHAPHBIX  PEXUMOB  IPOLIECCOB
HENpEepbIBHON MHOTOKOMIIOHEHTHOH peKTuduKauu 1 abcopOruu. MaTteMaTuyeckoe ornucaHue
mpolecca MHOTOKOMIIOHEHTHOH PEKTHU(PUKAIMU B Tapelpb4yaToil KOJOHHE. MojenupoBaHHe
(da30BOro paBHOBECHS M IPOLIECCA MACCONEpeNauyd Ha TapesKkaXx B MHOIOKOMIIOHEHTHBIX
cucreMax. YueT TeIUIOBBIX OaJaHCOB Ha Tapelikax Ipd MOJCIMPOBAHUM Ipolecca B
pPeKTU(PUKALIMOHHOM  KONOHHE.  JIEKOMIO3MLMOHHBIA  @JIrOPUTM  pacdera  Ipolecca
pekTuduKanuM B KOJOHHOM  amnmapare. MaTeMmaTHdeckoe  ONHCaHHe  Ipolecca
MHOI'OKOMIIOHEHTHOM a0copOuuu B HAcaJo4yHOM KoJIoHHe. MojenupoBaHue Ipolecca
MHOTOKOMIIOHEHTHOW Maccollepe/ladl B CEKLUAX HACaJOYHOW KOJOHHBL. AJITOPUTM peELICHUS
KpaeBoH 3a/1a4M Ui MOJEIMPOBaHMsI ITpolecca abcopOLMy B HACaJOYHOM KOJIOHHE.

3.4. OCHOBBI OITUMHU3ALUU XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB!

. peleHne 3a7ad ONTHMM3alUM C TEPMOJUHAMMYECKHMH, TEXHOJOTMYECKHMH,
HKOHOMHUYECKUMH, TEXHUKO-IKOHOMUYECKUMU U 3KOJIOTUUECKUMU KPUTEPUSMU ONTUMAJIBHOCTH.
Onrtumaneheie pecypcocOeperatomue XTII. Bwribop kpuTepueB ONTUMAIbHOCTH (IIETEBBIX
¢ynkuunit). DopMynMpoBKa MHOTOKPUTEPUAIBHOW 3ahayn  ontuMmu3anud. (OcoOEHHOCTH
pelIeHus ONTUMU3alNOHHbIX 3a1a4 X T1I mpu HanMuMy HECKOIBKUX KPUTEPUEB ONITUMAJIBHOCTH,
OBpPa)XHOM XapakTepe IeNeBor (yHKIUY ¥ HATMYUH OTPaHuYeHUi 1-ro U 2-T0 poja;

. AJITOPUTMBI OJTHOMEPHON U MHOTOMEPHOW ONTUMM3AaLMK. MeTo1bl CKAaHUPOBAaHMS,
JOKAJIM3allUd 3KCTpEMyMa, 30JI0TOro ceueHus U uucen PuOoHauum B cilyyae OJHOMEPHOMU
onTUMH3aIMKU. MeToapl MHOTOMEPHON ONTUMU3ALUNA HYJIEBOTO, IIEPBOIO U BTOPOIO MOPSAKOB.
CummnekcHble, ciay4ailHble W TIpaJUeHTHbIE METOJbl MHOIOMEPHOW onTHUMH3auuu. Meron
mrpadHbIX QYHKIUH.

3.5. 3akioueHue:

. npuMeHeHne KoMibloTepHblx Monened XTIl npu nmpoekTnpoBaHMM XUMUYECKUX
npousBogcTB — B CAIIP. 3agaun cucrem aBTroMaruszupoBaHHoro npoextuposanus (CAIIP) u
CTPYKTYpa CHUCTEM KOMIIBIOTEPHOrO NpoeKTupoBaHus. MH(MOpMaMOHHOE U MaTeMaTHYeCKOe
ob0ecnieuenne CAIIP. ABToMaTH3MpoBaHHOE MPOEKTUPOBAHUE C IPUMEHEHUEM KOMIIbIOTEPHBIX
monenen XTII;

. IpuMeHeHne KoMnbroTepHbIX Moaene XTII mpu ynpaBieHUN TEXHOIOTHYECKUMHA
npoueccamu — B ACYTII. KomnbsrotepHoe monenuposanue XTII B pexxuMe peaabHOro BpeMEHH.
CucreMbl IpsIMOTO IIUPPOBOTO (KOMIBIOTEPHOI0) YIIPABICHUS TEXHOJOTHYECKMMHU IIPOLECCAMH.
OcobeHHoCTH peanu3alui KomnbioTepHbIX Mozeneit XTIl B aBToMaTH3MpOBaHHBIX CHCTEMax
yrIpaBieHus TexHojgornueckumu mnporeccamu (ACYTII).

4.00beM TUCHHUILUIMHBI U BBl Y4e0OHON HAarpy3Ku

Bunsl yaeOHOM paboThI B 3auerHbIX B akanem.
eIMHUIIAX qacax
OO01masi TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY NJIaHY 3,0 108
AyIHMTOPHBIC 3AHATHS: 0,45 16
Jlexumu (JIex) 0,28 10
JIaGopartophsie 3ausaTHs (J1ab) 0,17 6
CamocrostenbHas padora (CP): 2,44 88
Jlpyrue BUBI CAMOCTOSITEIIEHOW PabOTHI 2,44 88
Bupa xoHTpoJIsi: 3a4eT/3K3aMeH 0,11 3auer ¢
OLIEHKOi1
(4)




AHHOTaNMs padoyeid MPOrpaMMbl AUCHHUILIHHBI «MaTepHaioBeeHHE U 3aIATA OT
koppo3un» (b1.B.0/1.14)

1. Heap AMCHMIVIMHBI: TNPUOOPETEHHE CTYAEHTAMH 3HAHWM, HEOOXOIUMBIX JUIS
CaMOCTOSITEJIbHOTO PEIIEHUs] BOIPOCOB, CBA3aHHBIX C BHIOOPOM MaTepHasioB 00OpYIOBaHUS
NPOMBIIIICHHBIX ~ MPOM3BOJICTB  OWMOJIOTMYECKM AKTUBHBIX  BEIIECTB, OHOMEIUIIMHCKHX
MaTepHaJIOB U JIEKAPCTBEHHBIX MPENapaToB.

2. B pe3yabTaTe M3y4yeHus AUCHMIJIMHBI 00y4YaloLIUiicsl M0 MporpamMme 0akajaBpuaTa
JOJIZKEH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) koMmerenmusamu:

- CIOCOOHOCTBIO NPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTKe

TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMHM C YYETOM

IKOJIOTUYECKUX TocieacTBuid ux npumeHenus ([1K-4);

- CIOCOOHOCTBIO IMPOBOJAUTH AHAJIU3 ChIPbs, MaTEpUAIOB W TOTOBOH MPOJYKIHUH,

OCYILECTBIIATH OIIEHKY pe3yibraToB aHanu3a ([TK-10);

- TOTOBHOCTBIO MPOBOJIUTH CTaHIAPTHBIE M CEPTU(UKAMOHHBIC HCIBITAHUS MaTepHaJIOB,

u3zeaui u TexHonorudeckux npoieccos (ITK-17);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHWE CBOWCTB XHMMHYECKHUX 3JIEMEHTOB, COCJUHEHUN U

MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenaprocty ([1K-18).
3HaMb:

- KJ1accu(UKaINIO, CTPYKTYPY, COCTaB M CBOMCTBA MaTepUAJIOB;

- MAPKUPOBKY MaTE€pUAJIOB 110 POCCUKMCKUM CTaHIapTaM;

- OCHOBHbIE KOHCTPYKIIMOHHBIE U (DYHKIIMOHANILHBIE MAaTepHUaJIbl, IPUMEHSEMBbIC B
XAMHYECKON TEXHOJOTHH U XMMUYECKOM arnapaToCTPOCHUU;

ymMemoy:

- palMoHaIBHO MO00paTh KOHCTPYKITMOHHBIM MaTepHal JJIsi XUMHKO-
TEXHOJIOTHYECKOT0 Tpoliecca (peakTopa, anmapara, MalliHbl) ¢ Y4€TOM METO/I0B 3alUTHI OT
BO3MOHOTO BO3JEHCTBUS TEXHOJIOTUUYECKON CpPEbI;

enaoemsn:

- METOJaMU ONPEEIEHUS CBOMCTB MaTEPUAJIOB;

- TAaHHBIMU I IPUHITHS KOHKPETHBIX TEXHUYECKHUX PEIISHUI Mpu pa3paboTke
TEXHOJIOTHYECKUX MPOIECCOB C TOYKHU 3PEHUS] TEXHUKO-IKOHOMUUYECKON 3 (PEKTUBHOCTH.

3. Kparkoe cogepxxaHue TUCHUIIMHBI:

Bsenenue

MartepuanoBeeHue Kak Hayka: LIeJd, 3aJaud U 3HAYE€HHWE JUCIUIUIMHBL. 3HaueHue
MaTepHajoB B pa3BUTHM XUMHKO-TEXHOJOTHUECKUX IPOLECCOB M O0ECIeYeHUH UX
0€30MacHOCTH.

MOI[y.TIB 1. OU3UKO-XUMHYICCKHE OCHOBEI MaTCpruaIOBCACHUSA

OCHOBHBIE TIOHATHSI O CTPOEHHH, CTPYKTYpE€ M CBOWCTBaX MaTepHAIOB. MeTO/bl
U3Yy4EeHUs CTPYKTYPBI U CBOMCTB MaTEPUAJIOB.

Crpoenune matepuasioB. OCHOBHBIE TUITBI KpUCTANINYECKUX pemeTok. Knaccudukaus
KPUCTAJIJIOB IO TUIAM CBA3M. AHU30TPONMS CBOMCTB KpHCTauloB. CTpOEHHE pPEaTbHBIX
KpucTayyioB. JlepekThl pealbHbIX KPUCTAUIOB M MX BJIMSHHME Ha CBOMCTBa METaNIOB U
cruiaBoB.  CBolicTBa  nuciokanuif. JluarpamMmma  «IUIOTHOCTb — J€(EKTOB-IIPOYHOCTBHY.
Kpucrammuzanuss  MetaioB ¥ cmuaBoB.  CaMONpPOM3BONIBHAS — KPHUCTAJIM3ALIMAL.



HecamonpousBonpHast — KpucTtaumzauusi. AMoppHBIE MarepHaibl.  AJUIOTPONHYECKHE
IIPEBPALICHNS METAJIOB.

CpoiictBa  marepuanoB. Ilokazatenum  cBoiictB.  Knaccudukanumss — cBOHCTB.
Mexanunueckue, Gpu3nvecKrue, XUMUYECKHE, IKCIUTyaTalluOHHbIE M TEXHOJOTMUECKUE CBOMCTBA
MmaTtepuanoB. Ilokazarean MeXaHMYECKMX CBOICTB, OIpElIEIsieMble IPU CTATHUECKUX
UCNBITAHUAX Ha pacTsbKeHHMe M M3rub. Meronsl ompeneneHus TBEpAOCTH MaTepHasoB.
ITokazaTenn MeXaHHUYECKHX CBOfICTB, OIPCACIIICMBIC TIPU JUHAMHUUYCCKUX W HUKIMYCCKUX
UCTIBITAHUSAX.

OCHOBBI TEOPHUH CILIABOB. [[narpaMMbl COCTOSIHUS CIUIABOB. T€PMUHBI U ONIPEICIICHUS.
JuarpaMmbl — «COCTaB-CBOMCTBO». Da30BBIM COCTaB CIUIAaBOB. 3aBUCUMOCTb MEXIY
CBOICTBaMH CILJIaBOB U TUIIOM Juarpammsl coctosinus. IIpasuno H.C. Kypnakosa.

Moayinb 2. Metajuinueckrue MaTepuabl

Xene3o u criaBbl Ha ero ocHoBe. Ctanu U 4yryHsbl. JKene30yriiepoaucTbie CIUIAaBbI.
CTpyKTypsl ~ CIUIAaBOB  KeJe30-yriepoJ. JluarpaMMbl  COCTOSHUSL — JKEJI€30-LIEMEHTUT.
KommoHeHTsl, (ha3bl U CTPYKTYpHBIE COCTABIISIONINE CTANICH 1 OEIBIX YyT'YHOB.

KOHCTpyKIIMOHHBIE METAJNIMYECKUE MaTepualbl. YTJIEPOAMUCTBIE U JIETMPOBAaHHBIC
cramu. Knaccudukanumst craneid, ompenerneHHe MOHATHS KadecTBa cTanu (TpeOOBaHUS K
KadyecTBy). BiMsHue yriepoga M NMOCTOSIHHBIX (TEXHOJIOIMYECKHMX) NMpHMeceil Ha KayecTBO
CTaJId, METO/IbI YJIYYILEHUSI KaueCcTBa CTaIM (IIOBBIIEHUE €€ KOHCTPYKIMOHHON POYHOCTH).
BnusiHue serupyromux 3JIEMEHTOB Ha CBOMCTBAa cTand. KOHCTPYKUMOHHBIE —CTallH.
WNuctpymenTanbHble cTanu. Kiaccupukamust  yriaepoAaucThIX W JITUPOBAHHBIX CTaJIeH.
Mapxkuposka craneit UyryHsl u TBepzple ciiaBbel. CBOMCTBaA M Ha3HaueHUe dyryHa. lIponecc
rpadpuTH3anuyd. YyryHsl cepeie, Oeible, KOBKHE, BBICOKOIIPOYHBIE, UX CBOMCTBa, 00JIACThH
IIPUMEHEHHUs1, MapKUPOBKA.

Tepmuueckas o6paborka. Teopust U NpakTUKa TEPMUUYECKON U XUMHKO-TEPMUYECKON
00paboOTKK METAIIJIOB U CILIABOB.

[{BeTHBIE METAILIIBI U CIUIaBBI HA MX OCHOBE. O0111ast XapaKTepUCTUKA U KIIacCU(pUKaLUs
MeAHBIX cIIaBoB. JlaTyHu, OpOH3BI, MEAHO-HUKENEeBbIe CIUIaBbl. OOIIas XapaKTepUCTHKA
AJTIOMUHHMEBBIX CIUIaBOB. [ledhopmupyemMbie aTtOMHUHUEBBIE CIUIABBI, IUTEHHbBIE aTFOMUHUEBBIC
crutaBbl. OO0IIast XapaKTepUCTHKA MarHUEBbIX CIUIaBOB. JedopMupyeMble MarHUEeBbIE CILIIABHI.
JluteitHple MarHueBbIe CIUIABbl. THTaH W CIIaBbl HA OCHOBE THUTaHA. BiusiHHME JIerupyrommx
AJIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIJIABOB. bepuiuuii 1 CrijiaBbl HAa €70 OCHOBE.
TyrormiaBkre METauIbl U CIUIABBI HA UX OCHOBE.

[TopomikoBble MeTaUTHUECKUE MaTepuaibl. MaTtepuanbl ¢ 0COOBIMH AIEKTPUUECKUMU
CBOMCTBaMHU.

MO,I[YJ'IB 3. OcHOBEHI KOppO3UHr MCTAJJIOB. HpI/IHI_[I/IHBI " MCTOABI 3allIUTBI OT KOPPO3UH.
KOpp03I/I$I MCTAJIJIOB B YCJIOBUAX TEXHOJIOTHYCCKUX CPCa XUMHUYCCKUX IMTPONU3BOACTB.

HpI/IHI_[I/IHBI 1 METOJBI 3allIUTHI OT KOPPO3UH. KOppO3I/IOHHOCTOI>'IKHe MCTANIIMYCCKUEC U
HEMCTAINIMYCCKUEC MaTCpHaJIbl. MGTOHLI 3alUTBl MAIlMH MW ammnapaToB XHWUMHYCCKHUX
IMpOnU3BOACTB OMOJIOTUYECKH aKTHBHBIX BCIICCTB, 6I/IOMGJII/II_II/IHCKI/IX MaTCpuaJioB U
JICKAPCTBCHHEBIX MPECIIapaToB OT KOPPO3UH.

MOI[y.TIB 4. HemeTtammmdeckue MaTcepHraJibl

Marepuansl Ha OCHOBE BBICOKOMOJEKYJSIPHBIX coelMHEHH. CTpoeHHe U CBOMCTBA
oJuMepoB. TepMOpeakTHBHBIE M TEPMOIUIACTHUYHBIE MOJKMMepbl. CTpoe€HHE M CBOMCTBA
mwiactMacc. OCHOBHbIE Pa3HOBUAHOCTH MPOMBILIUICHHBIX IOJIMMEpPOB U  IJIaCTMAcC.
['a30HaNOIIHEHHBIE TUIACTMACCHI.



OcoOeHHOCTH CTpPOEHUS, CBOICTBa pPE3MHOBBIX MaTepuanoB. Pe3uHbl o00mero
HAa3HAYEHUs, CIICIUAIbHbIE PE3UHBI U 00JIaCTH UX NPUMEHEHUS.

Jlakokpacounsie wmatepuanbl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku,
IPYHTOBKa, IINATIEBKA.

Kepamuueckune marepuasnsl. KOHCTpYKIIMOHHAS, HHCTPYMEHTAIbHAS M TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kimaccmdukanusi cTekon MO Ha3HAUYCHHUIO M 00JIACTH
npumenenus. Cutamnsl. ['padur. Acbect. CBoiicTBa 1 06J1aCTH TPUMEHEHUS.

Kommnosunnonusie Marepuansl (KM). IToHATHS 0 HAHOTEXHOJIOTHSIX, HAHOMATEepHAIaX.
Monayns 5. DkoHOMHYECKH 000CHOBAaHHBII BHIOOD MaTEpHAJIOB.

BBI60p KOHCTPYKIHHUOHHBIX MAaTCpruajlIoB IJIs1 IPOU3BOJACTB OMOJIOrMYECKH AKTHUBHBIX
BCIICCTB, 61/IOMCI[I/II_II/IHCKI/IX MaTCpruaJIOB MU JICKAPCTBCHHBLIX MNPCIapaToB. DKOJIOTUYCCKHE U
OKOHOMHUYCCKHUE aCIICKThI MaTCPHUATIOBEACHNUA U 3allIUTEl MAaTEPHUAIIOB OT KOPPO3HUH.

4. O0beM y4eOHOH THCIUNTUHBI:

B 3agernbIX B akanem.
Bugpl yueOHOI paboTh cAmHIHax Jacax
O01asi TPy10eMKOCTb JUCUMILINHBI 10 Y4eOHOMY ILVIAHY 3,0 108
AyauTOopHBIE 3aHATHS: 0,34 12
Jlexmmm (Jlek) 0,17 6
[TpaxTrueckue 3ansaTus (I13) 0,17 6
CamocroaTenbHas padora (CP): 2,55 92
Pedepar 0,55 20
CaMocCTOsTEIHPHOE U3YUCHHE Pa3/IEIOB TUCITUTIINHBI 2,00 72
Bun xoHTpoOJIs: 3a4eT/IK3aMeH 0,11 3ader
(4)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«XHMMHS U TEXHOJIOTHSI OMOJIOTHYeCKH aKTHBHBIX BemecT» (B1.B.O/1.15)

1. Heab AMCHUIUIMHBI - (OPMUPOBAHHE Y CTYJEHTOB CUCTEMAaTHU3UPOBAHHbBIX 3HAHUH O
METOJaX CHHTEe3a, TEXHOJOTHSX IOJNyYyeHHUs, MEXaHU3Max JeHUCTBUS M MNPUMEHEHUU
OMOJIOTMYECKH aKTHBHBIX BELIECTB, MOBBIINIEHUE MPOPECCHOHATBHBIX KOMIETEHIUH B 001acTi
MOJIyUEHUSI M MHCIIOJIb30BAHMUSI COBPEMEHHBIX OHMOJOTMYECKH AKTHBHBIX BEIIECTB CEJIbCKO-
XO035ICTBEHHOT'0, BETEPUHAPHOTO U MEAUIIMHCKOTO HA3HAYEHMUSI.

2. B pe3yabrare wu3ydyeHHs IUCHMIUVIMHBI O0y4yaloumIuiicsi MO mporpaMmme
0akaJjiaBpUaTa J10JIKeH

Obnaoams cnenyromumu obuienpodeccuonanbubiMu (OIIK) u npodeccronanbHbIMU
(ITK) xoMIieTeHITUsAMU:



— TOTOBHOCTBIO HCIOJB30BaTh 3HAHHUS O COBPEMEHHOW (U3MUYECKOW KapTHHE MUDA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOSHUU BEILECTBA JJISi MOHUMaHUS
OKpy»arouiero mupa u siiieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO UCIOJIb30BaTh 3HAHUS O CTPOCHUHU BEILECTBA, IPUPOAEC XUMUUYECKOMN CBS3H
B PA3IMYHBIX KJIACCAX XMMUYECKUX COCAMHEHUH /sl IOHUMAaHUS CBOMCTB MaTEpUAJIOB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatoieM mupe (OITK-3);

— CIOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBIISITH TEXHOJOTHUYECKHH mpolecc B
COOTBETCTBUU C PETJIAMEHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJI U3MEPECHUS
OCHOBHBIX [TapaMETPOB TEXHOJOTMYECKOTO MPOLIECCa, CBOMCTB ChIpbst U npoaykuuu (I1K-
1);

— CIIOCOOHOCTBIO HCIOJB30BAaTh NpPaBUIa TEXHUKM O€30MacCHOCTH, MPOU3BOACTBEHHOU
CaHUTapuH, MOKapHOH OE30MacCHOCTH W HOPMBI OXpaHbl TPyZJa, U3MEPITh U OLICHUBAThH
napamMeTpsl  MPOU3BOJACTBEHHOTO  MHKPOKJIMMAaTa, YpPOBHS  3albUIGHHOCTH |
3ara3oBaHHOCTH, IiTymMa 1 BuOpaiuu, ocsemieno (I1K-5);

CIOCOOHOCTh TPOBOAMTH AHAIU3 CHIPbA, MATE€pPUajIOB M TOTOBOW MPOAYKIIHH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);
— TOTOBHOCTBIO HCIOJB30BATh 3HAHUE CBOWCTB XMMHUYECKHX JJIEMEHTOB, COCAMHEHUN U

MaTepuaoB Ha UX OCHOBE JUIs pelleHus 3a1ad npodeccuonansHoit gestensHoctu (I1K-
18).

3Hamo. -
-00y1acTu IMPUMCHCHUA, KJ'IaCCI/I(bI/IKaI_[I/IIO OMOJOrMYECKU aKTHUBHBIX BCIICCTB,

- TIPUHIUIIBI U METOIbI pa3pabOTKU OMOJOTWYECKH AKTHUBHBIX BEIIECTB C 3aJaHHBIMU
CBOMCTBaMU;

- IIUPOKO MPHUMEHSEMbIE MPEACTABUTEIN OCHOBHBIX KJIACCOB FepOUIUIOB, PETYISATOPOB
pocTa, WHCEKTUIUIOB, (DYHTHUIIUIOB, 300IIUI0B, BRICOKOTOKCHYHBIX BEIIECTB, JICKAPCTBEHHBIX
[penapaTos;

ymemn:

-~aHAJIM3UPOBATH PA3JIMYHBIC MCTOJIbI CHHTC3a OMOJIOrHYSCKU aKTUBHBIX BCIIICCTB, BI)I6paTB
Han0oJIee TEXHOJIOTHYECKU MMPUMCHUMYIO CXEMY IMOJIYYCHHUA I[eﬁCTBYIOHleFO BCIICCTBA,

-000CHOBaTh IMPUMCHCHUC PA3JIMYHBIX KJIACCOB OMOJIOTUYECKU aKTHBHBIX BCIICCTB B
3aBHCHMOCTH OT OCOOCHHOCTEH MNPpUMCHCHUA, BUJa BPCIOHOCHBIX OPraHM3MOB, BOBHUKHOBCHHA
PE3UCTCHTHOCTH, a4 TAKKC HAPYIICHUA HOpM&J’IBHOfI ACATCIIbBHOCTH OpPraHrU3Ma Y€JIOBCKaA,

- 10 XUMHUYECKOW CTPYKTypEe COEIMHEHHUS BBIABUTH (apMakopopHbIE (parMeHThl U
000CHOBAaTh MEXaHMU3M JIEUCTBUS OMOJOTUYECKH AKTUBHBIX BEILIECTB;

8naoemo:.

-METOJIJaMH CHHTE3a IIMPOKO NPUMEHSIEMbIX MpeAcTaBuTeNeil repOrIHI0B, PEryIsaTOpoB
pocTa, MHCEKTUIUAOB, (QDYHTULIUIOB, 300LUA0B, BHICOKOTOKCUYHBIX BEIIECTB, JEKAPCTBEHHBIX
IpernapaTos;

-HaBbIKaMH 3KCHepI/IMeHTaJIBHOI>'I pa6OTI)I MOJIYYCHUA OMOJIOrHYECKN aKTUBHEIX BCIIIECCTB,
MMPUMCHCHUA COBPEMCHHBIX (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX MCTOHOB aHa/In3a IJid IMOATBCPKACHUA HX

CTPYKTYpBHI.

3. Kpartkoe cogep:xanue JTUCUMILIUHBI:

1. BBenenune



Ilenn w 3amaum Kypca B MOJATOTOBKE HHXKEHEpa sl XHMHUKO-(papMaleBTUYECKOH |
KOCMETHYECKOH MPOMBIIIIIEHHOCTH. TpeboBanusl, mpeabsBiIseMble K IPOU3BOICTBAM CyOCTaHIIUN
JIEKapCTBEHHBIX CPEJICTB M BCIIOMOTraTEJIbHBIX MAaT€pUaIOB, HCIOJIb3YEMbIX B XHMHUKO-
dapmaneBTUYECKON U KOCMETUYECKOH MTPOMBIIIIIEHHOCTH. .

2. Ilpouecchbl OKUCIEHUSA

OOmiass xapakTepuCcTUKa OKUCIHUTENEeH, MPUMEHSIEMbIX B TEXHOJOTHYECKHUX MpoIeccax
OKHCIeHHs. TexXHOI0rus OKUCICHHS 10 HACBHIIIIEHHOMY aTOMY YIJIepo/ia B amupaTHYECKOM psy.
['oMOreHHblii M TreTepOreHHBbIM KaTaIUTHYeCKUd mnpouecc. [loaydeHue TuapONepoOKCUIOB,
CHHTETUYECKUX JKUPHBIX KHCIOT, CIUPTOB, KETOHOB, AMKApPOOHOBBIX KHUCIOT. TeXHOJOTrHs
LIUKJIOI€KCAaHOHA, KalpoJakTaMa, aMHHOKAIpOHOBOM KHUCIOTBI, aJUIUHOBON  KHCIIOTHI,
I11aBEJIEBOM KUCIIOTHI, aKPOJIEMHA, OKCUAA STUJICHA.

TexHonorus OkucICHHUS COSAMHEHHMM apomaruyeckoro psnga. OxucieHue OOKOBOW Lienu
ankunoen3onoB. [lomyyeHne apoMaTuyecKux aiabAErHI0B M KapOOHOBBIX KHUCIOT. TexHomorus
OcH3anperuaa, OCH30MHOM, M-HUTPOOEH30MHOM, (ranmeBol, wu3odTaseBol u TepedraneBoit
kucinoT. OkuciaeHue aroma yriaepoaa Iukia. TexHonorus (raneBoro, MajeMHOBOTO U
Ha(TaNeBOro aHTUAPUIOB, alleHapTeHXMHOHA. TeXHOIOr s aHTPaHUIOBOM KUCIOTHI. [Tomyuenue
rupokcucoequHeHnil. CpaBHMUTENbHAs XapaKTEPUCTUKA PA3JIMYHBIX METOJOB IOJIyYEHUs
[UKIIOTEKCaHOHA U (heHoa.

KoHTpob nporeccoB OKUCIEHUST U aHAIM3 KOHEYHBIX MPOJYKTOB. Mephl 0€3011aCHOCTH U
3KOJIOTUYECKHE BOMPOCHI IIPU OPraHU3ALMH IIPOLIECCOB OKUCIICHHUS.

3. IIpouecchl KOHAEHCAIUMN

Peakuuu koHaeHcalMu apoMaTHYECKHX COCIWHEHUH, HE MPUBOIAAIINE K OOpPa30BaHHIO
HOBBIX HHMKIOB. KoHneHcamus ¢ anudarndecKuMu ajbJerHJaMu M KeTOHAaMH. TeXHOIOorus
OKCUMETHIIMPOBAHUS, AUAPUIMETaHOB. Peakius xiop- u 6pommerunupoBanusa. Konnencamus co
CHHUpTaMH, oJieUHAMU U OKCHUIOM ATHJICHA. TexXHOoNorus Kymoia, -(peHWIdTHIOBOTO CIHpTAa.
Kapb6okcunupoBanue apomaruueckux coenuHenuil. Peakuus KonwOe-llImunra. Texnomorus
CJIMLIUIIOBON KUCJIOTHI, I-TUAPOKCUOEH30MHON KHUCIOThI, OKCUHA(QTOMHBIX KUCIIOT.

dopMuiInpoBaHUE apoMaTuueckux coenHenunil. Peakuus ['atrepmana, ['atrepmana-Koxa,
Tumana-Paiimepa, BunscMmaiiepa-Xaaka. TeXHOJIOTHS CAIMIIAIOBOTO allbJleTUaa, 2-TUIPOKCH-1-
HaTanberuAa, WHION-3-albJeruaa. Peakuuu KOHIEHCAIIMM B MPUCYTCTBUU XJIOPHCTOTO
amomuHus. Ankunuposanue no @punemo-Kpadrey. Obnactu npruMeHeHUs 3TOro mnpoiiecca.
N3omepuszanust npu ankwimpoBaHuu. AnunupoBanue no @punemo-Kpadrey. TexHonorus
MPOU3BOJHBIX aneTopeHoHa U OeH30()eHOHA, MPOU3BOJHBIX OEH30UIOEH30MHON KHUCIIOTHI.
[TpuMeHeHne NMPOU3BOAHBIX aleTO(EeHOHA B KauecTBe AYIIMCTHIX BemiecTB. IleperpynmupoBka
®puca. TexHnonorus: o-rupoKcuareToPeHoHa.

Konnencanuu, npuBozsimue kK 00pa3oBaHUIO0 HOBBIX LUKIIOB. TexHONOrus 2-3aMeIeHHbIX
AQHTPAaxXMHOHOB, XWHM3apuHa. OKHUCIUTENbHbIE KOHJEHcAUH. TexHojorusi OeH3aHTPOHa,
HPOM3BOJIHBIX TUOEH3MUPEHXMHOHA, BUOJAHTPOHA.

Kongencauuu c oOpa3oBaHueM JABOWHOHM cBsi3u yriepoa-yriepona. Konpencanus mo
kapOoHunbHOM rpynmne. Konaencanus Knsiizena-IImunara. [onyuenne xankonoB. Konaencaryu
[0 aKTUBUPOBAaHHOW MeTWJIbHOW rpymme. [lonydyeHne nmpou3BOAHBIX CTHIBOEHA U METHHOBBIX
MPOM3BOJIHBIX: IMAHUHOBBIE KPACUTENN, XUHO(DTAIOHBI.

Konnencanun ¢ oOpa3oBaHHMEM TeTEpOLMKINYECKUX cHucTeM. llodydyeHue mnupa3olios,
MUPA30JIMHOB, MTUPA30JI0HOB, MUPUANHOB, XUHOJINHOB, H30XUHOJIUHOB, HHI0JIOB, OEH30THA30JI0B,
KyMapuHOB. PoJIb reTeponMKINYeCKuX COeTMHEHNH B (DapMalieBTHIECKON XUMHH.

4. N-, O- n S-aakuaupoBanue

[enb BBeneHUS aNKUIBHOM IPYNIBI B aMUHBL, CHUPTHI U (E€HOJBL. AJKWINPYIONINE areHThl,
UCTIOJIb3yeMbl€ B TEXHOJIOTUU MPOYKTOB TOHKOTO OPraHUYECKOr0 CHHTE3a.

TexHonorus aaKuiIMpoOBaHUS aMUHOB. AJIKIUIMPOBAHUE COUPTAMHU, IPOCTHIMU 3PUpaMU U
QIKUITAJIOTeHUaMU. AJIKWIMPOBAaHUE C UCIOJIb30BAHUEM OKCHJA ATHJICHA. TeXHOJIOrn4yecKue
0COOCHHOCTH OpraHu3aI|y IponeccoB. KOHTpoIb mpu MpoBEAESHUH MTPOIECCOB ATKMINPOBAHNS.



Paznenenue cmecu anmkuinamMuHOB. MeToabl uaeHTH(UKaNUU ankuiaaMuHOB. TexHomorus N-
metui, N-3tuin-, N-xaopatuwn- u N-okcu3TunaHuinnHOB. TeXHOJIOrUsl MPOU3BOIHBIX TNIMLUHA.
TexHonoruss 4YeTBEpTUYHBIX AMMOHHUNHBIX cosned. OOnacTu NpPUMEHEHUs YETBEPTHUYHBIX
aMMOHMUHBIX coJiel. KaTHOHHBIE IOBEPXHOCTHO-aKTUBHBIC BEILIECTBA.

AnxunupoBanue cnuptoB u QeHonoB. TexHomoruss mpocteix 3dupos. [lomydenue
METUJIOBBIX M ATUJIOBBIX 3(hupoB GeHonoB. [Ipumenenue 3pupoB GeHOI0B B Ka4eCTBE TyIIUCTBIX
BEIIIECTB M JICKApCTBEHHBIX cpeAcTB. KapOokcuMeTnnupoBanue cuupToB U GenonoB. [lomyuenue
apUIOKCUYKCYCHBIX KHCJIOT U MX OMOJIOTMYECcKasi aKTUBHOCTb. [lomyuenue 3¢pupoB LETI0I03b] U
KpaxMaja. Kapbokcumernnientomnosa, KapOOKCHUMETUINPOBAHHBIN Kpaxmazi,
TUAPOKCUMETHIIIPONMILEIUIION03a. TeXHOIorus 53TUX MPOAYKTOB M HUX IPUMECHEHHE B
(apMarieBTUYeCKOH NPOMBINUIEHHOCTH M MeauiuHe. llomydeHue 3(QUpPOB STHUIICHTIHKOIS.
[Monmatunenrnukonu. Mx  npuMeHeHue B (apMaleBTUYECKOM W KOCMETHYECKOH
IIPOMBIIIJIEHHOCTH B KAY€CTBE HEMOHOT'€HHBIX [TOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

AnkunupoBanue THO(eHo0B. [lonydyeHne apuiITHOYKCYCHBIX KHCIIOT.

Mepbl NpPEIOCTOPOKHOCTH M SKOJIOTMUECKHUE AaCMEKThl INPU OpraHu3aluy IpOLECCOB
ankwinpoBanusi. KOHTpob KauecTBa KOHEUHBIX ITPOLYKTOB.

5. N-, O- u S-aunaupoBaHue

Iesb BBeICHUS allMIIbHOM TPYIIBI B AMUHBL, CIIUPTHI U (DEHOJIbI. ALIMIMPYIOIIUE areHTHI.

AmuipoBaHre aMHHOB. 3allluTa aMHHOTPYIIBI C TOMOIIBIO AlMIBHOTO (parMeHra.
Bpemennoe anmnupoBaHue. YJalleHUE alWIbHOM 3alIMTHl. BilMsHHME OCHOBHOCTM aMHHa Ha
BbIOOp AaLMJIUPYIOUIET0 areHta. TexXHOoNorus mnapaneramoja M €ro aHajoroB. TeXHOJIOrHus
cyibpoHunamMuioB. IlpumMeHeHne MNPOU3BOAHBIX N-aMUHO(EHONA U CyIb(OHUIAMUIHBIX
[IPENapaToB B MEJULIMHCKUX LIETAX.

O- u S-anmnuposanue. [Tonydenue cnoxxHbIx 3UpoB GpeHona.

TexHosorus acnupuHa, JIUJI0KauHa, CyJib(pamMui0B.

6. Ilpoueccoyl ruapaTanmu, 1erupaTauu u dTepupuranmnm.

I'uaponn3 XIopIpOU3BOIHBIX U IIEIOYHOE ACTHIPOXIOPUPOBAHNE B ATU(PATUIECKOM PSTY.
TexHonorus rimuepuHa, ajllIniaoBOro CIUPTA, SUXJIOPTUAPHHA.

I'mpparanus u neruaparanus. [lonyyenue aneranpaeruaa, yKCyCHOrO aHTHIpUAA, CTUPOJIA.

Orepudukamus. OOmuUe BONPOCH TEXHOJOTHH CIOXKHBIX 3(PUPOB KapOOHOBBIX KHCIOT.
TexHonorust cuHTeTH4YEeCKUX *XupoB. [lonydyeHne u npuMeHeHne 3puUpoB yroJbHON, a30THON U
dochopHoit  kHMCAOT. TpPUHUTPOrAMLEPUH. ALETWIbHBIE MPOU3BOJAHBIE YIIIEBOAOB. Mx
IpUMEHEHUE B (hapMalleBTUYECKON TPOMBIILIEHHOCTH. Cl10XKHbIE 3()UPBI YKCYCHON KHCIIOTHI, KaK
QYIIUCTBIE BEIECTBA, HUX IPUMEHEHHE B IHLIEBOM M KOCMETHYECKON IPOMBIIUIEHHOCTH.
[Tosryuenue cioXHBIX 3(UPOB U AMUIOB apOMATUYECKUX KapOOHOBBIX KUCIIOT U UX PUMEHEHUE
B (hapMalieBTUUECKON MPOMBIIIIEHHOCTH. HOBOKaNH, aHeCcTe3UH, 3(HPhI CATUIIUIIOBON KUCIIOTHI.

7. InazoTupoBaHMe U NPeBpallleHUs] AMA30COeAUHEHU I

TexHnomorusa nmazotupoBaHus. Jluasortupyromme areHTbl. BimsHue OCHOBHOCTH
apoMaTHYECKOI0 aMHHa Ha BBIOOp AMA30THUPYIOIIErOo areHTta. MexaHu3M JHa30TUPOBaHUS.
TexHonOrus 1Ma30TUPOBAHUS aMUHOB DPA3IMYHOM OCHOBHOCTH. CTpoeHHe AMa30COEAUHEHMI.
[IpeBparieHust AMAa30COEIMHEHUMN, CBS3aHHBIE C BBIJEJICHHEM a30Ta. 3aMEHa JIUa30rpyIMIlbl
aTOMOM BOJIOpO/a, XJIOpOM, OpoMoM, HoaoM, (ropom, ruapokcurpynmnoi. OOpazoBaHue
OMapWIbHBIX MPOU3BOJHBIX. Peakiuu amazocoenrHeHU Oe3 BBIIEICHHUS a30Ta. TeXHOJIOTHUS
BOCCTAHOBJIEHMSI JMA30CEAMHEHUM 110 apuiaruapasuHoB. Peaknus aszocoueranus. KoHTpoib
MIPOLIECCOB  AMA30TUPOBAHUSA. Mepbl NPEAOCTOPONKHOCTH M IKOJOTMYECKUE ACHEKTHl IpU
IIPOBEJEHUH INa30TUPOBAHUS.

8. OCHOBBI XMMHUM U TEXHOJIOTHHM KpacHuTeJiei

Omnpenenenne MoHATHHN "okpalieHHoe Teno”, "kpacurens’, "kpacka”, "murment”, "max”.
[[BeToBocmpusTHEe IMa3oM 4YenoBeka. CHEKTpalbHbIE M JOMOJHHUTEIbHBbIE IBeTa. [IpuduHbI
U30MpaTEeNHHOTO MOTJIOIIeHUsT cBeTa. OCHOBBI TEOPUM IIBETHOCTU OPraHMYECKHX COEAMHEHHI.
[TonsiTrie 0 XxpoMoOpHOIL cucTeMe KpacuTessl.



Knaccudukanus u HoMeHKIaTypa Kpacurened. Xumuueckas kinaccupukarus. Texauueckas
knaccudukanus. Kmaccudpukanms nmo obmactam npumenenus. FDC-knaccudukarus (CLLIA).
CrpaBouHast iutepatypa o kpacureasm. Colour Index.

Knaccel kpacureneid 10 TEXHMYECKOW KiIacCU(UKALMM: KHUCIOTHBIE, OCHOBHBIE,
pOTpaBHBIC, IPSIMbIE, AKTHBHBIE, KyOOBBIE, IUCIIEPCHBIC, PACTBOPUMBIE B OPTraHUYECKHX Cpellax,
IIUTMEHTBI, JJaKW, KOMIIOHEHTBI JJI1 OKUCIIUTEIbHOTO KPALICHHUS.

OCHOBHBIE KJIACCHI KPaCUTENICH, UCTIOIb3yeMble B (papMaleBTUUECKON W KOCMETHYECKOi
IIPOMBIIIJICHHOCTH, METOJbl UX IOJy4EHHUS M KOJIOPUCTHYECKHE cBOMCTBAa. [lonumernHOBEIE,
apUJIMETaHOBbIE, AHTPAXUHOHOBBIE, apUIIAMUHOBBIE, A30METHHOBBIE KPAaCUTENH, a30KPAaCUTEINH,
VHIUTOUJIHBIE KPACUTEIIH.

BrimmyckHbie GOpMBI OpraHUYeCKUX KpacuTelIel U MUTMEHTOB.

Kpacutenn u xkpacsimue coctassl Uil BOJIOC.

OcHOBHBIE TOKA3aTeNIM KauecTBa KpacuTened it (apManeBTHUECKOW M KOCMETHYECKOH
IIPOMBIIIJICHHOCTH U METOJBI UX KOHTPOJIA.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auerHBIX | B akagem.
Bunbt yueOHOM pabOThI CAMHIIAX yacax
OO0mas TpyA0eMKOCTh JTUCHUIUIMHBI 110 y4eOHOMY IJIaHy | 3 108
AyIUTOPHBIE 3aHITHS: 0,58 21
Jlexuun (Jlek) 0.28 10
[TpakTrueckue 3ansatus (I113) 0.31 11
JlaGopaTtopust - -
CamocrositesnbHas padora (CP): 2,17 78
Kypcosas pabora - -
Pedepar - -
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 2,17 78
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9

AHHOTanugA padoyeil NPOrpaMmbl AU CHUNIHMHBI

«IIpombinienHasi opranuveckas xumus» (61.B.0/1.16)

1. Heap tucuunmMHbI - GOPMUPOBAHHE Y 00YUAIOIIUXCS CUCTEMATU3UPOBAHHBIX 3HAHUM
0 METOJax CHHTE3a, XUMHH W TEXHOJOIMHM MOJIy4€HHS MHOTOTOHHAXXHBIX OPraHU4YeCKHX
IPOAYKTOB, IUPOKO UCIOJIB3YIOLUINXCS B TPOMBIIIJIEHHOCTH U HAPOJIHOM XO35MCTBE.



2. B pe3yabtare wu3yYyeHHs [IUCHUIJIMHBI O00y4yaloluiicsi 10 Mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadams cnenyronumu npodeccuonababiMu (ITK) komneTeHusaMu:

- CIOCOOHOCTBbIO U TOTOBHOCTH OCYIIECTBJISTH TEXHOJOTMYECKUH IMPOLIECC B COOTBETCTBHH C
pErjiaMeHTOM M HCHOJIb30BaTh TEXHUUYECKHE CPEACTBA NI U3MEPEHUsS] OCHOBHBIX MapameTpoB
TEXHOJIOTHYECKOT0 MPOoIiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- CmOCOOHOCTBhIO MPUHUMATh KOHKPETHBIE TEXHUYCCKUE PEIICHUS TMpu  pa3paboTke
TEXHOJIOTUYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJOTHH C Y4YETOM
9KOJIOTHYECKUX MOcaeAcTBUM ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJb30BaTh 3HAHME CBOMCTB XHUMHUYECKHUX OJIEMEHTOB, COCAUHEHUU U
MaTepUalioB Ha UX OCHOBE JIJIsSI peleHus 3a1a4 npodeccuonanbHoi aestenaproct (I1K-18).

3Hamb:
- OCHOBHBIE MEXAHU3MBI PEAKLIUN OPraHUYECKON XUMUU;

- OCHOBHBIE CIIOCOOBI HEPTE-, ra30-, yrienepepadboTKu B NOJYIPOIYKThl OPraHUYECKOTO
CHHTE3a;

- CIOCOOBI TIOJYYCHHUSI KIFOYECBBIX OPraHMYECKHX COCTUHECHUH JIi MHOTOTOHHA)KHOTO
CHHTE3a;

- IPUMCHCHUC OCHOBHBIX IMTPOAYKTOB U UX IIPOU3BOAHBIX B HAPOJHOM XOSHI‘/’ICTBG;

- CrnocoObl KOHCTPYUPOBAHMSI TEXHOJOTHMUECKHUX CXEeM JUIsl CTaHAAPTHBIX IPOILIECCOB
MPOU3BOACTBA MPOAYKTOB OPTraHUYECKON XUMUU;

ymemsy:

-~aHAJIM3UPOBAThL PA3JIMYHBIC MCTOABI IMOJJYUYCHHUA ITPOAYKTOB OCHOBHOI'O OPraHUYCCKOI'O
CHHTEC3a, BI)I6paTI) HanOoJIee TEXHOJIOTHUECKH IMIPUMCHUMYIO CXEMY IMOJIYYCHUA BCUICCTBA,

- MPOYECTh TEXHOJOTHICCKYIO CXEMY XMMHYECKOTO TIPOU30/ICTBA;
- [0 CXE€ME COCTaBUTh OIMHMCAHNE TEXHOJIOTHYECKOTO IMPOIIeCCa;

- OIPENEIUTh CITIOCOOBI OUMCTKU BBIICTIIEMOTO BEILIECTBA.
e1aoemo:.

- HaBBIKAMH COCTABJICHHUSI TEXHOJIOTUYECKUX CXEM XMMHUUYECKUX MPOM3BOACTB M BBIOOpA
000pyI0BaHNS;

- OCHOBHBIMHU METOJAaMH OPraHUYCCKOIr'0 CUHTE34a,

- OCHOBHBIMH METOJAMHM aHAJIN3a IS IOATBEPKICHUS COOTBETCTBUSI KPUTEPUAM KauecTBa
IPOJYKTOB OPraHMYECKOT0 CUHTE3a.

3. Kparkoe conepxanue Q1M CUMILTHHBI.

1. BBCI(CHI/IC. KpaTKaSI HUCTOpUsS pa3BUTUA HPOMBIIIIICHHOCTH OPraHUYCCKOro CHUHTE3a,
SHAYCHUEC JIsI HAPOJHOTO XO03sICTBA. HpO)IYKTI)I MPOMBIINIJICHHOCTH OPraHUYCCKOro CHHTE3a KakK
HCXOJHBIC BCIIECTBa [JIsI TIOJYUCHUSA MOHOMCPOB, OMOJIOTUYECKH AaKTUBHBIX BCIICCTB,
MMOBEPXHOCTHO-aKTUBHBIX BEIICCTB, l'IJ'IaCTI/I(l)I/IKaTOPOB, TOIIJIMBA, UX XapaKTCPUCTHUKA. OcHOBHBIE
HCTOYHHUKU CBIPbA, UX XapAKTCPUCTUKA.



2. Ilpouecchl OKHUCIEHUS U TUApUpOBaHUsS. Poilb MOpoLEccOB OKHUCICHUS B
MIPOMBIIUIEHHOCTH OPraHW4YecKoro cuHre3a. COBpEMEHHbIE NPEICTABICHHUS O MeEXaHU3Max
peakluil OKUCICHHUS OpraHMYecKux coeauHeHuil. [Ipombinuiennble okucauTenn. OKuUcieHue
pa3IMYHBIX KJIACCOB OpraHuyeckux coeauHeHuid. JKuakodasznele u razodazHble MPOLECCHI
OKUCIICHUSI  YIJIEBOJOPOIOB,  CHOUPTOB,  alnbJaerugoB.  OKUCIUTENbHBIA  aMMOHOJU3.
Knaccudukanus, CeneKTUBHOCTh, MEXaHHW3M pEaKUui TUIPUPOBAHHS HAa TETEPOTreHHBIX
KaTanm3aropax. | uapupoBanue ¢peHona, aHuiInHa, OKCUIa yriieposa.

3. Tunponus, ruaparanus, STepuUKaIus, aTKWIupoBaHue. lIpuMeHeHue peakiuii
TUAPOIIN3a, TUAPATAINH, STepUPUKAIUU B IPOMBIIUIEHHOCTU. ['MIPOIU3 rajoreHnpon3BOAHbIX,
HUTPUJIOB, CIOXHBIX 3pupoB. [Ipormecchl ruaparanuu 3TUICHOKCHIA, OJIe(UHOB, alleTHIICHA.
Orepudukanus. [Iporneccs! ankunmpoBanus napaQuHoOB U apOMaTHUYECKHUX YIIIEBOIOPOIOB.

4. Peakumm ramoreHupoBaHus. lIcmomp3oBaHWME peakUWil TaJOTEHUPOBAHUS U
raJIOTeHIPOU3BOJHBIX B OpraHMuecKoM cuHTe3e. Kimaccubukarus peakiuidi rajJoreHupOBaHUs.
Peakuuu pamukaibHOTO 3aMECTUTEIBHOTO T'aJOr€HHPOBAHMS AIKAHOB M AJIKEHOB. 3aMeIIeHHE
THJIPOKCHWIIBHOM TPYIIbI Ha TaJlOreH B CHHPTaX M KapOOHOBBIX KHUCIOTAaX. 3aMECTUTENBHOE
raJOreHUpOBaHNE KapOOHWIBHBIX COCAMHEHHH. XJIOPUPOBAHHE CHHWIBHOH  KHCIIOTHL
["anoreHupoBaHue apoMaTUYECKUX COECIUHEHUM B sApo U OOKOBYIO Lenb. AJAUTHBHOE
raJoOreHUpOBaHUE AJIKEHOB M AalleTWJICHA. | MIpOraloreHHpOBaHHE AaJKEHOB W alleTHJICHA.
Peakumu XJoprugpupoBaHus AIKEHOB. AIIUTHBHOE XJIOpupoBaHHe OeH3oma. OcoOeHHOCTH
(bTOpOpraHMYecKUX COeAMHEHMH, X CBOWCTBA, IpuMeHeHne. CriocoObl BBEIeHUs aToMa Topa B
OpraHUYeCcKHe COeTUHEHNS. XJIOPPTOPYIIIEPOIBL.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auerHBIX | B akagem.
Bunst yueOHOI paboThI CAMHIHAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY I1aHy | 4 144
AyIuTOPHBIE 3aHSITHS: 0,58 21
Jlexruu (JIek) 0,33 12
[Tpaktuyeckue 3ansatus (I13) 0,25 9
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 3,17 114
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 3,17 114
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9

AHHOTAIUs padoyeil nporpaMmMbl JMCHUIIHHBI «OCHOBBI MPOEKTHPOBAHUS MPOU3BOICTB
OHMoJIOTHYecKU aKTHBHBIX BemecTB» (B1.B.0/1.17)

1. Heap aucuMnauHbl - (GOPMUPOBAHUE Yy CTYAEHTOB CHCTEMAaTHU3UPOBAHHBIX 3HAHUU 00
OCOOEHHOCTSIX M JTamnax MPOEKTUPOBAHUS MPOU3BOJCTB OMOJOTMYECKH AKTHUBHBIX BEIIECTB,
HOBBIIIIEHUE MPO(PECCHOHANBHBIX KOMIIETEHIIMN B 00JaCTH TEXHOJIOTHH TOHKOTO OPraHUYeCKOro
CHHTE3A.



2. B pe3yiabraTe u3yyeHHs THCIUIIHHBI 00yUYalomuiics Mo nporpaMmme 6akajiaBpuaTa
JOJIZKEH:
Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) kommereHnusIMu:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJOTMYECKHH MPOLECC B COOTBETCTBUU C
pEerJaMeHToOM M UCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHUS OCHOBHBIX MapaMETPOB
TEXHOJOTUYECKOT0 IPOoLiecca, CBOUCTB ChIpbs U npoaykimu (I1K-1);
- TOTOBHOCTBIO PUMEHSATH aHAIUTUYECKUE U YUCIICHHBIE METO/IbI PEILICHHUs TIOCTABJICHHBIX 33/1a4,
UCIOJIb30BaTh  COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTMH, IPOBOAUTH  00pabOTKy
uHbOpMallMM €  UCMHOJb30BAaHUEM  NPUKIAAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
npodeCCHOHATBHOMN JeSITeIbHOCTH, UCIIOIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOIOTUU U 0a3bl
JaHHBIX B CBOEH mpodeccHoHaNbHOM 00J1acTH, MakeThl MPUKIAAHBIX MpOrpamMm JJis pacuera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);
- CcrmocOOHOCThIO MPUHUMATh KOHKPETHbIE TEXHUYECKHE pELIECHUs TMpu  pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKHUE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MociieacTBUi ux npumenenus (I1K-4);
- CIIOCOOHOCTBIO BBISBJIATH W YCTPAHATHh OTKJIOHEHHS OT PEKUMOB PaOOTHI TEXHOJIOTUYECKOTO
000pyI0BaHuUs U TApaMETPOB TexHojorn4deckoro mpouecca (IIK-11);
- TOTOBHOCTBIO HCIOJB30BATh 3HAHWE CBOWCTB XHMHYECKHX JJIEMEHTOB, COCIMHEHUH U
MaTepUalioB Ha UX OCHOBE JIJIsI peLIeHus 3a1a4 npodeccuonanbHoi aesteaproct (ITK-18).

3Hamy:

- OTJIUYMUTETIbHbIE OCOOEHHOCTH XHUMHUYECKHX MPOU3BOACTB OHMOJIOTHMYECKH AKTHBHBIX
BEIIECTB C TOYKH 3PEHHUS SKOHOMHUKH, IKOJIOTHH, OXpaHbl TPyAa, KOHBIOHKTYPHI PBIHKA M
TpeOOBaHU K XapaKTEPUCTUKE BBIITYCKAEMOT'O IPOIYKTA;

- OTallbl IIPOCKTUPOBAHHA XUMHUYCCKUX ITPOU3BOACTB U UX COACPIKAHUC,

- YCTPOWMCTBO W TPHUHIMI PabdOThl OCHOBHOI'O TEXHOJOTHYECKOr0 O0O0pYyIOBaHUS,
MPUMEHSIEMOT0 B TEXHOJOTHH OHMOJIOTMYECKH aKTHBHBIX BEIECTB, KaK HA CTAJAUAX MOATOTOBKU
CBHIPbSI 1 OYMCTKHA KOHEYHOTO MPOJIYKTA, TaK U HA CTAANH XUMHUECKUX MPEBPAIICHUI;

- KPUTEPUH U METObI ONTUMHU3AIIMN XUMHKO-TEXHOJIOTHYECKOTO MPOIIeCCa;
ymemsy:

- AHAJIM3UPOBAThH ATBTEPHATUBHBIEC CXEMBI MTOJTy4YeHHsI OMOJIOTHYECKH AaKTUBHBIX BEILECTB
Y BBIOMpaTh ONTUMAJIbHYIO CXEMY NPEBPAILEHUH C TOUKH 3PEHUS SKOHOMHUKH U SKOJIOTHH;

- HPOCKTHUPOBATH TCXHOJIOTHYCCKYIO CXEMY IIPOU3BOACTBA OMOJIOTHYSCKU aKTHUBHBIX
BCIIECTB UCXOJAA U3 XUMU3Ma ITPOTCKAOIICTO ITPOLECCa;

- peuiaTh 3aa4u 1o OIITUMHU3AIIUU pa6OTLI TCXHOJIOTHYCCKUX MO,Z[y.TIGfI;

glaoems:.
- MeToJaMHu Mojadopa M pacyeTa OCHOBHOTO TEXHOJIOTMUYECKoe 00OpyaoBaHUE IS
MIPOM3BOJICTBA OMOJIOTMYECKN AaKTUBHBIX BEIECTB;

- METOAaMHM M IIOAXOJaMH K OIITHMU3aAIlNH pa6OTBI TCXHOJIOTMYCCKUX MO}Iy.]'IeI\/’I B
MMPOU3BOACTBAX OMOJIOTUYECKH aKTUBHBIX BCIICCTB.

3. Kparkoe cogep:xaHue TUCHMILIUHBI:

1. BBenenue

[TpoexTHpoBaHNE XUMHUECKUX MPOU3BOJCTB OMONOTMYECKH AaKTUBHBIX BELIECTB: IIETH U
3agaud. OcoOEHHOCTH, OTJIMYUS U MpoOieMbl Impou3BoAcTB BAB B cpaBHeHHM C Apyrumu
XUMHUYECKHUMHU IIPOM3BOJICTBAMM: OCHOBHOT'O OpPraHu4ecKoro CHHTE3a,



HedTenepepabaThBAIOIIMMH U HeopraHudeckuMu. [loHSATHE O TMOKMX aBTOMATH3UPOBAHHBIX
npousBojacTBax (I"AIIC).

2. Bonpocsl npukIiiaiHON 3KOHOMUKHU B TexHOoru bAB

Kputepun skonomuueckoit 3¢(heKTHBHOCTH IPOU3BOICTB U UX 3aBUCUMOCTb OT OCHOBHBIX
TEXHOJOTMYeCKUX peuieHui. CpaBHUTENbHAs 3KOHOMHUYECKAs XapaKTEPUCTHKA IPOU3BOJICTB
BAB u npounx XuUMHYECKUX MpOU3BOACTB. OIleHKAa TEXHOJOTMYECKUX  PEIICHUH,
o0ecreynBaIUX MOJy4YeHHEe MHHMMyMa CeOECTOMMOCTH MPOJYKLIUU M OIpEAETCHHE ee
3aBUCUMOCTH OT ITapaMeTpPOB IpoIecca.

3. Otanbl NpOEKTUPOBAHUS

JompoektHble paboThl. MiccnenoBanre anbTepHATUBHBIX CXEM MOJTYYeHHs OMOJIOTHYEeCKH -
AKTUBHBIX BEIIECTB. DKOHOMHUYECKHE U SKOJIOTUYECKHE KPUTEPUH BBIOOpA CXEMBI CHHTE3a U €ro
000CHOBaHNE Ha MPUMEpPE KOHKPETHBIX OMOJIOTMYECKU-aKTUBHBIX coeluHeHuil. JlabopaTopHbie
uccnenoBanus. JIabopaTopHBIN peraaMenT: CoAep KaHue U CO3/IaHue.

Opranu3zanus IpoeKTHIX padot. [locienoBaTenbHOCTh BHITIOTHEHUS TPoeKTa. OCHOBHbBIE
CTaJMU POSKTUPOBAHUS U UCXOJIHBIE TaHHbIE. MOIIHOCTh IPOM3BO/ICTBA, TOUKA CTPOUTEILCTBA,
po0ieMbl 00ECIIEYeHHOCTH ChIPhEM M DHEPreTUKOM, OTXOJIbI IPOU3BOJICTBA M MX YTHUIU3ALUA.
DKOJIOTHS ¥ IPUPOJAOOXPAHHBIE MEPOTIPUSATHUS.

OCHOBHBIE MOJYJM TEXHOJOTMYECKOro mnpouecca. lloaroroBka cwIpbsi, XUMHUYECKOE
IpeBpalleHue, pa3AeieHIue U OUUCTKA IPOIYKTa, yTUIN3alus 0TX0/10B. TexHomornyeckas cxema
MIPOU3BOACTBA. ABTOMATHU3ALMS U YIIPABICHUE TEXHOJOTUYECKUM MPOLECCOM.

AHanu3 MaTepualbHBIX MMOTOKOB Ha CTaausix. BiusHue KOHBEpPCUM UCXOTHOTO ChIPhSl HA
CTaJIuM XMMHYECKOT0 IpeBpalieHus. MartepuanbHblii 6amaHc.

OnBITHO-TIPOMBIIJIEHHBIA, ITYCKOBOM M TEXHOJIOTMYECKUH PETJIaMEHT: COJAEp)KaHHE U
CO3/J1aHueE.

4. TexHnonoru4yeckoe 00Opy0BaHHUE U €TO pacyer.

TexHonoruueckue onepanuu U 000PyJOBaHHE CTAIUU MMOATOTOBKH CBHIPhSl U MaT€pPHAIIOB
XapakTepHsbie JIs mpou3BojicTBa BAB u ux monynpoayktoB. TpaHCHOPT CHIpbsi U MaT€pUaIoB HA
npeAnpusaTusX 1o mnpou3BoAcTBY BAB. TemnoBble cXeMbl TEXHOJOTMUECKHX IPOLIECCOB.
OnruMu3anys TerI000MEeHHOH anmnapaTypsl U TEIIOBBIX CXEM MO CYMME SHEPro-MaTepraIbHbIX
3arpat. TexHonmornueckue mporecchl 1 000pyI0BaHUE CTAIUU Pa3IeIeHUs K OYUCTKU POAYKTOB
B nmpoun3BoacTee bAB.

PeakuronHoe o0opyaoBaHHE W PEaKTOPHBIE CHUCTEMBbI B Mpou3BoJcTBe BAB. Pexumbl
AKCIUTyaTal[Mi PEaKIIMOHHOr0 000py1oBaHus. MeCTO U 3HaU€HKE TEPUOINUYECKHUX, HEITPEPhIBHBIX
¥ KOMOMHUPOBAHHBIX MPOIIECCOB B MPOU3BOJACTBaX BAB U mpoMeXyTOUHBIX TPOAYKTOB TS UX
MOJIyYEHUSI.

5. DnemenThl ananu3a u cuHTe3a XTC B TexHonorusax BAB.

Kpurepun ontumusanum XUMHKO-TEXHOJIOTHYECKOTO mporiecca. [IpuBeneHHbIe 3aTpaThl 1
ux cTpykrypa. [loaxoapl K MPUHITUIO PEHICHUH MO ONTUMHU3ALUU PabOTHl TEXHOJIOTHYECKHX
Monyiiei. [Ipumepsi.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanem.
Buabl yueOHoii padoThI CIIMHAIIAX yacax

OO0masi Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MIAHY 3,0 108
AyIUTOPHBIE 3aAHITHSI: 0,83 30
Jlexuuu (JIek) 0,50 18
JIaGoparopusie 3ausaTus (J1ab) - -

[TpakTuueckue 3ansatus (I13) 0,33 12
CamocrositesbHas pa6ora (CP): 1,92 69




CaMocTosTENbHOE U3YUYEHUE PA3AETI0B TUCIUILINHBI 1,92 69

Buja KOHTpoOJIs: 3a4UeT /IK3aMeH 0,25 Ix3amen (9)

AHHOTanus padoyeii mporpaMmbl JUCHUILINHBI «OcHOBBI Onoxumum» (b1.B.0/1.18)

1. Menb aucuuminHbl - GOPMUPOBAHUE Y CTYIEHTOB 0a30BbIX 3HAHUMN, HEOOXOAUMBIX IS
HN3YUCHUA MCXAaHHN3MOB IIGI>’ICTBI/I$I OHMOJOTHYECKN AKTHUBHBIX BCIICCTB U JId IIOHHMMAaHUA
IPUHIUIIOB OMOPALMOHATIBHOIO MOJXO0/a K CO3JAHUI0 HOBBIX COEJIMHEHWH, MCHOJIb3yEeMBIX B
00JacTH CpesICTB 3aLUThl PACTEHUN U MEIULIUHCKON XUMUH.

2. B pe3yabTaTre wu3y4YeHHs JUCHUIJIMHBI O0OyvyawIluiicsi Mo mporpamMmme
0akajaBpHUaTa J0JIKEeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) kommeTeHIusIMu:

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUE CBOWCTB XMMUYECKHUX 3JIEMEHTOB, COCAMHEHUH U
MaTepUalioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenaprocty ([1K-18);

- TOTOBHOCTh U3y4aTh HAy4YHO-TEXHUYECCKYIO HMH(POPMAIMIO, OTCYCCTBCHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTHke ucciaenoBanus (ITK-20).

3HAMb.

- OCHOBHbBIE CTPYKTYPHBIE 3JIEMEHTHI YIJI€BOA0OB, HYKJIEHMHOBBIX KHCIIOT, OCJIKOB U IPYTUX
OMOMOJIEKYJT CJIOXKHOTO CTPOCHUS, MPUHIUIBI ()EPMEHTATUBHOTO KaTain3a M WHTHOMpPOBAHHS
(epMEHTOB, OCHOBHbIE META0OIMUYECKUE IIyTH, MEXaHM3Mbl PETYJSIIHUU KU3HEAEATEIbHOCTH
MHOTOKJIETOYHBIX OPTaHU3MOB, OCHOBHBIE MEXaHU3MbI OMOTpaHC(hOpMAIMK KCEHOOHMOTHKOB;

ymemsw:

- HCIIOJIb30BaTh MOJYYEHHbIE NPU H3YYEHUM Kypca 3HaHHUs A1 OMOpalMOHAIbHOIO
KOHCTPYHPOBAHUS HOBBIX OMOAKTUBHBIX COCIUHEHMIA;

- BBIABIIATh (DYHKIIMOHAJIbHBIE TPYMIBI B COCTaBE HOBBIX COEIMHEHHH, KOTOpPbhIE MOTYT
IpeBpallaTbcsl B TeNaTOTOKCUYHBIE U MyTareHHbIE TPYMIbI B pe3ylibTaTe OnoTpaHchopManuu
MOHOOKCHUT'€Ha3aMH;

graoems:
- TEPMHUHOJIOTHEN B 00J1aCTH OMOXUMUU U MOJIEKYJISIPHON OMOJIOTHH;

- METOHOJI0THeH OMOXMMHUYCCKOTO noaxoJa K u3y4€HUO XUMHUH OMOJIOTUYECKH aKTHBHBIX
BCHIICCTB.

3. KpaTkoe conep:kaHue JUCHUTLINHBI
Bsenenue.

Ponr Ouoxumuu B HN3YUCHUH MCEXaHHU3Ma )IGI\/'ICTBI/ISI OMOJIOTHYECKNA aKTHBHBIX BC€HIICCTB.
Bo3HukHOBEHHE JKHN3HH, IBOJIOIHUA KHUBBIX CHCTCM. buonornueckue OCHOBEI CYIICCTBOBAHUSA
KUBBIX CUCTEM.

CTpyKTypHBIE MOJIEKYJIBI OMOTIOTMMEPOB

CTtpoeHre U XMMHUYECKHE CBOMCTBA MOHO-, JIU-, OJIUTO- W TOJUCAXAPUJIOB; UX pPOJb B
JKUBOM TIpUpOJIE U WHCIIOJNIb30BAaHHE B TMPOU3BOJCTBE JEKApCTBEHHBIX ¢opM. CTpoeHwme
PUOOHYKIIEMHOBBIX WM JI€30KCUPUOOHYKJICHMHOBBIX  KHCIOT.  [Ipomiecchl  peruimKaium,
TPAHCKPUIILMU U TPAHCIAUUU. XUMHUUECKUA MyTareHes3. [Ipou3BogHbIE HYKIEOTUIOB B KAYECTBE
JIEKapCTBEHHBIX CpeACTB. CTPYKTYpHBIE Kiacchl JUNUA0B. CTpoeHHE KIETOYHBIX MEMOpaH.
[TaccuBHBIN U aKTUBHBIA TPAHCIIOPT BEIIECTB Yepe3 KIIeTOuHble MeMOpaHbl. CTpoeHre OETKOBBIX



AMHHOKUCIOT ¥ UX Kiaccudukanus. HesameHuMmble M 3aMEHMMbIE aMHHOKHUCIOTHL. Poib
(GYHKIMOHATIBHBIX TPYII aMHUHOKUCIOT B Oenkax. [lepBuuHas, BTOpW4YHas, TpeTWYHAs W
4eTBEPTUYHAS CTPYKTYpa OenkoB. [lenTupl, 6eIKu 1 X QyHKIHH.

DepMEeHTHI

Homenknarypa u xiaccudukanus ¢epmeHToB. Teopun (epMEeHTATHBHOTO KaTaiu3a.
MexaHu3MBbl PEryIAIUN aKTUBHOCTH (EPMEHTOB, OCOOCHHOCTH aJUIOCTEPUYECKUX (HEepMEHTOB.
[TpocreTnueckue rpymmsl, KoGepMeHTH U KO(pakTopbl. BUTaMUHBI B pONIK MPEaIIeCTBEHHUKOB
kodpepmeHTOB. KOHKypeHTHOE, HEKOHKYpEHTHO€ U OECKOHKYPEeHTHOE WHTHOMpOBaHUE
(bepMeHTOB.

Mertabonusm

B3anMocBs3p KaTaOOMWYECKUX W aHAOOIMYECKUX NPEBPAIICHUA, WX JIOKAJTU3AIHS.
JluHeiiHblE W IUKIMYECKHE MpeBpalieHus MeTa0oauToB. AjeHosuHTpudochar B posn
VHUBEPCAIBHOTO  HOCHTEN XUMHYECKOW DHEPruM B  METa0OJHMYECKHX  IpoIeccax.
Karabonuveckue mpeBpanieHusl yrieBOI0B, AMHHOKHCIOT M JKUPHBIX KHCJIOT; TeHEPUPOBAHUE
BOCCTAHOBUTEIBHOTO IOTCHIIMATA M DHEPreTUYECKUE BBIXOABI ATHUX IPOILECCOB. ASPOOHBIN U
aHadpoOHBIN KaTtabomm3Mm Tmioko3bl. Llukn Kpebca. OxucnurtensHoe ¢ochopunupoBanue u
cunte3 AT®. dotocunte3. ®otocucremsl | u Il. Xumusm accumunsaimm IMOKCUaa yriepoaa u
uuki KanbBuna. BuocuHTes yrieBooB, >KUPHBIX KUCIOT, aMUHOKUCIIOT, METITHU/IOB U OCJIKOB.

HeliporymopainbsHas peryisanus

OcCHOBHBIE MPUHLMIBI HEUPOTYyMOpPAIbHOM peryiasiuud. ['OpMOHBI, UWUTOKHUHBI U
Heilipomeauaropsl. Ilpupoga ropMOHOB, MNPUHIMI PEryIslMM  OOMEHHBIX IPOLIECCOB B
MHOTOKJIETOYHBIX OpTraHU3Max C OOpaTHOHN CBS3BI0 MEXKAY CEKPETHPYIOIIMMH TOPMOHAMHU
kKeye3aMu BHYTpeHHeH cekpeunu. CTepouJHbIE TOPMOHBI, aJPpEHAINH, MENTUIAHbIE TOPMOHBI.
['opMoOHabHBIE CUCTEMBI YEJIOBEKA, HACEKOMBIX U PACTEHUM.

MeTabonu3M KCEHOOMOTHUKOB.

depMeHTaTHUBHBIE CUCTEMBI, ITpeIHa3HauYeHHbIE 11 OMOTpaHchopMalui KCEHOOMOTHUKOB.
HeunsOuparenbubie MOHOOKcHreHasbl. MHIYKTOpbl 00pa3oBaHHsS MOHOOKCHIE€HA3 B KadecTBe
HKOTOKCUKAHTOB. /[Be (a3bl B MeTabonn3mMe KCeHOOMOTUKOB. [ JIIOTaTHOH.

Mexanu3mbl 00pa30BaHUs aKTUBHBIX (POPM KHCIOPO/Ia B AKUBBIX KJIE€TKa. | MIIEpOKCUTHBIH
U OKCUIATUBHBIN cTpecc. MexaHU3M OKMCIUTEIBLHOIO MOBPEKIACHUS KOMIIOHEHT KJIETOYHBIX
MeMOpaH. CynepokcuaaucMyTasa 1 karanasa. [[pupo/iHble aHTHOKCHIAHTHI.

4. O0beM y4eOHOH JUCHHIINHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akanem.
€IMHULIAX
gyacax
O0mas TpPyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3 108
AyIMTOpHBIC 3aAHATHS: 0,27 10
Jlexuun 0,27 10
[TpakTueckue 3aHATHS - -
JlaGopaTtopust - -




CamocrosiTejibHas padoTa 2,47 89

CamocTosiTeIbHOE U3YUYECHHE PA3/IeTIOB JUCITUILIMHBI 2,47 125

Buj KOHTpoJIsA: 3a4e/3K3aMeH 0,25 (9) sx3amen

AHHOTanus padoyeii mporpaMmbl JHCHUIINHBI «OcHOBBI KocMeTogorum» (651.B.0/1.19)

1. Ilear npemojgaBaHMsi AUCHUILUIMHBI — (QOPMUPOBAHHME 3HAHUNW O CTPOCHUU U
(YyHKIMOHUPOBAHUH KOXKHU U €€ MPUAATKOB, MPUHIMIIAMH yXOZa 3a KOXKEH, MaToJIOorH4ecCKuMu
COCTOSIHUSIMHU KOXH M METOJIaMU KOPPEKLHUH JAHHBIX HEJOCTATKOB.

2. B pe3yabrare wu3ydyeHHs AUCHUILVIMHBI O0y4YawIMiicsi MO0 TmporpamMmme
0akajaBpHUaTa J0JIKEH:

Obnaoams cnenytoumu  obmenpodeccuonansubivu  (OIIK) mpodeccuonansubivu (1K)
KOMIICTCHITHSIMHU:

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (DM3MUYECKONl KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMHM BEIECTBA Ui TOHUMaHUS
OKpY»aroliero Mupa u siieauii mpupo;isi (OITK-2);

- TOTOBHOCTb MCIOJIb30BaTh 3HAHUS O CTPOCHHUH BELIECTBA, IPUPOIEC XUMHUECKOM CBSI3U B
pa3IMYHBIX KJAcCaX XWUMUYECKHX COCIUHEHHM [JIsi TOHHUMAHHS CBOWCTB MATE€pUAJIOB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxaroreM mupe (OITK-3);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUE CBOWCTB XMMHUYECKHMX JIEMEHTOB, COCAMHEHUI U
MaTepualioB Ha X OCHOBE JIJIs peLIeHUs 3a1a4 npodeccnonanbHoi nestenapnocty (I1K-18).

3Hamy:
- CTPOEHUE KOXKH U €€ MPUIATKOB;

- 0COOEHHOCTH (PM3HOTOTHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B KOXKE;

- OCHOBHBIE JJAOOPATOPHBIEC U (PYHKITMOHAIbHBIC JUATHOCTUYECKHUE 00CIIeIOBAHNS,
- 0COOCHHOCTHU MPOSIBJICHUSI OCHOBHBIX TPYIII KOKHBIX 3a00JICBAaHUHN U UX JICUCHHE.
ymemy:

- OCYLLECTBJIATh PALMOHAIIBHBIN YXOJ 33 KOKEU M BOJIOCAMU B 3aBUCUMOCTH OT UX THUIIA U
COCTOSIHUSL;

- HWCIOJNb30BATh IIOJIyYEHHbIE 3HAHUS O CTPOCHHHM KOXH, €€ TPUAATKOB U
(GU3MOIOrHUeCcCKUX Mpoleccax B KOXK€ NMpH pa3paboTKe HOBBIX BHJIOB (hapMalleBTHUECKOW U
KOCMETHYECKON MPOTYKIIMH.

gnaoems:

-  METoJaMHM  OIIHMCaHus OCHOBHBIX HpOﬂBJ’ICHI/Iﬁ KOCMETHYCCKHUX  HCAOCTATKOB,
06YCJ'IOBJ'I€HHBIX IaTOJIOTHNYCCKUM COCTOSAHUEM KOXKU,

- ME€ToAaMHU TCOPETUUYCCKOI'O U OKCIICPUMCHTAJIBHOTO HCCIICTOBAHUS B HpO(i)eCCHOHaHBHOﬁ
JACATCIIBHOCTH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI



1. Mopdonorudeckre u QGUINOIOTUYECKHE OCOOCHHOCTH KOXH M €€ MPUIATKOB,
0COOEHHOCTH CTPOCHHSI MUMHYECKOW MYCKYJIaTyphI

1.1. Crpoenue koxu. DYHKIHUSA, CTPOCHHE M (HU3HOJIOTUS KOXKH. IMOPHOTEHE3 KOXKH.
Onupepmuc. Keparunorenes. Menanorene3. Knerku Jlanrepranca. Jlepma. KosutareHossle,
JJIACTUYECKUE U PeTHKYJspHble BoJokHA. Kiletkn nepmsbl. IlogkoskHo-kKupoBas KieTdyarka.
WNuneppanust koxu. KpoBo- u numdoodpamienne. Bo3pacTHas 3BOIIOIHS KOXKH.

1.2. Ilpunatku xoxxu. DyHKIMS, CTPOCHUE U (PU3HONOTUS CANTBHBIX U TOTOBBIX JKEIE3.
OMOpuoreHe3 u BO3pPACTHAs BOJIIOLUA. XUMHUECKHI COCTaB CEKpeTa Kel€3 M THUIl CEKPELMH.
WNunepBanus. KucinorHo-xupoBas MaHTHs KOKU. BcacblBaHHE BELIECTB YePE3 KOXKY.

@OyHKIMS, CTPOCHUE U (PU3HOJIOTUS BOJIOC U HOT'TeH. /IMHHBIE, TYIIKOBbIE U IIETUHUCTHIE
BoJiochl. Da3pl pa3BUTHs BOJOCSHOTO (hoymkysna. VHHepBanus ¥ rOpMOHAIIBHAS PETYIISLHUS.
PacoBble 0cOOEHHOCTH CTPOEHHSI BOJIOC.

2. HpI/IHHI/IHBI pallOHAJIBHOI'O YXO/J4a 3a KOKeit Juna 1 Tcjia, 3a BOJIOCaMU M HOI'TAAMHU

2.1. Tuns! xoxwu. [IpuHIUIBl yXoaa 3a kKoxei. TUIbl KOX: )KUpHasd, cyxas, HOpMajbHasi,
yBsipatomas. CoBpeMEHHbIE J1a0OpaTOPHBIE U KIMHUYECKHE CIIOCOOBI TECTHUPOBAHUS KOXKU.
[TpodunakTuyeckuii U TUTMEHUYECKUI yXOJl 3a KOXKEW: OYMIIEeHUE, YBIaXXHEHUE, MUTaHHE,
3ammta. KocMetnueckne cpeacTsa, UCIONIb3yeMble B 3TUX HEJsIX. BiusHue Tuma Koxxu u oopasa
YKU3HU Ha BBIOOP KOCMETHUECKUX CPEJICTB.

2.2. Tunsl Bosoc. [IpuHnune! yxoaa 3a Bosiocamu. Tumsl Bojoc. [IpudrHbI CyX0OCTH BOJIOC.
[TpodunakTuyeckuil 1 TUTHEHUYECKUH yXOJ 32 BOJIOCAMHU: OYMIICHHE, YBJIA)KHEHUE, NMUTaHHE,
3amura. KocMeTndeckue cpencTsa, UCIOIb3YEMBIE B 9TUX LENAX.

3. Kocmernueckue HEAOCTAaTKH, 06YCJIOBJI€HHI)I€ naToJIOTrM4€CKUM COCTOSAHHEM KOXH,
IMPUHIUIIBI UX JICUCHHA. I/ICTOpI/IH JACPpMATOBCHCPOJIOTHH: OCHOBHBLIC 3TAIlbl K1 UX POJIb B Pa3BUTHH
N CTAaHOBJICHUU JCPMATOBCHCPOJIOTUH KaK HAYKH.

[Tatomopdomnorus koxu. [laTonoruueckue npoueccel, MPOTEKAOINE B AUIEPMUICE U B
JIepMe, M UX MposBieHHs. Mop(hosioruueckue 3JIeMEHThl KOXKHBIX ChINEel: TNepBUYHBIE U
BTOpUYHbIE. [IpUHIMIBI UAarHOCTUKUA KOXKHBIX Oose3Hei. IIpuHUUIBI JeueHus KOXKHBIX
Oosie3Hel. AJulepruueckuil 1IepMaTUT U MEAMKaMEHTO3Hask TOKCUKoaepMus. [IpuHuunmne! obeit n
MECTHOM TepaIiy B 3aBUCHUMOCTH OT CTEIIEHU BbIPA)KEHHOCTH BOCHAIUTEIbHON peaKIuu.

HeliponepMarto3bl: 3yAsiiue U My3bIpHbIE 1€pMaTO3bl, HEUPOAEPMHUT, I10YECYXa, IICOpUA3,
KPAaCHBIN TUIOCKUH JINIIAN.

I/IH(beKIII/IOHHI)IG 3a00JICBaHUS KOXKHU: MUOACPMHHU, B TOM YHCJIC YIPE€Bas ChbIllb, BUPYCHBIC
38.6OJ'ICB8.HI/I$[, B TOM 4YHCJIC 60p0)laBKI/I; erI6KOBBIe 38.6OJ16B8.HI/I}I; napa3uTapHbIC 3a00JIeBaHUs.

Z[I/ICTpO(l)I/I‘leCKI/Ie 3a00JIeBaHUs KOKH, B TOM YHCJIC UXTHO3 U IPOTCpUs.

HoBooOpa3oBaHus KOXH: MelaHoOMa, 0a3aaroma, paK KOXH U JIpYTue 3710Ka4eCTBEHHbIE
HOBOOOpa30BaHUs KOXkH. J[0OpoKauecTBEHHBIE OMyXOJIU KOXKHU U MPEJPAKOBbIE COCTOSHUS.

KosxHble mposiBieHus: BeHepuueckux 3aboneBanuil 1 BUY-ungexuuu.

4. O0béM yueOHOH JUCHUIIMHBI

B 3auéTHEBIX B akanmewm.

Buner yaeOHOM paboOThI
LY p €IUHULIAX yacax

O0mas TpyA0EMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY IVIAHY 2 72

AyAUTOpPHBIE 3aHATHS: 0,11 4




Jlexumu (Jlek) 0,11 4
[Ipaktuueckue 3austus (I13) - -

JlaGoparopust - -

CamocrositensHas padora (CP): 1,78 64
Pedepar 0,89 32
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IeNIOB JUCIUTIIMHBI 0,89 32
Bua koHTpoJIAa: 3a4éT 0,11 4

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIMHBI «OCHOBBI CTAHAAPTU3ALMH
JekapcTBeHHbIX cpeacrs» (61.B.0/1.20)

1. Heap npenogaBaHus AUCHMIUIMHBI — (OPMUPOBAHHUE 3HAHHUHA MO TEOPETUUECKUM
OCHOBaM CTAaH/IAPTU3AIMH U KOHTPOJIIO KAYECTBA JICKAPCTBEHHBIX CPEACTB, OCHOBHBIE MPUHIIMITHI
OpraHHU3aIy POU3BOJICTBA, CUCTEMBI OLIEHKU U KOHTPOJIS KaYyeCTBa JIEKAPCTBEHHBIX CPE/ICTB.

2. B pe3yabraTe wu3y4YeHHs] IUCHUILUIMHBI OOydawmmiics Mo MporpaMmme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenytoumu  odwenpodeccuonansbHbiMu  (OIIK) mpodeccuonanpsubivu  (11K)
KOMITCTEHIHSMHU:

- TOTOBHOCTh MCIIOJIb30BATh 3HAHUS O CTPOCHHUH BEUIECTBA, IPUPOJE XUMUYECKOU CBS3HU B
pa3IMYHBIX KJIAcCaX XUMMYECKUX COEAUHEHUM Ul IIOHMMAaHUsS CBOMCTB MATEpPUAIOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIINX B oKpykatoiem mupe (OITK-3);

- BJIAJICHHE OCHOBHBIMH METOJAaMH, CIIOCOOAMH W CPEICTBAMH TOJYUCHHUS, XPAHCHHUS,
nepepaboTku WH(POPMAIMH, HaBBIKAMH PAOOTHI ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIIPABJICHHUS
urdopmarnueit (OITK-5);

- CIIOCOOHOCTH IUIAHUPOBATh M MPOBOAUTH (PU3MUECKUE U XUMHUYECKHE 3KCIIEPUMEHTHI,
POBOAUTH OOpabOTKY UX PE3YyJIbTAaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIJBUTATh T'MIIOTE3bl U
yCTaHaBJIMBATh I'PAHUIIBI UX NPUMEHEHHUs, MPUMEHATh METOJAbl MaTeMaTH4YeCKOTo aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTh TIPOBOJMTH CTAHJIAPTHBIC M CEPTU(UKAIMOHHBIC HCITBITAHUS MATCPUAIIOB,
u3zenil u TexHooruueckux mpoieccos (ITK-17);

- TOTOBHOCTbH HCIIOJIb30BATh 3HAHUE CBOMCTB XMMMUECKHUX AJIEMEHTOB, COCIUHEHUN U
MaTepHaloB Ha UX OCHOBE JUTs pelIeHus 3a1a4 npodeccuoHatpHoi nesrenbroctr (ITK-18);

- TOTOBHOCTb M3Yy4aTh HAYYHO-TEXHMUYECKYI0O MH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOeXHBIN OMBIT o TeMaTrke ucciaenosanus (I1K-20).

3Hamo.

- OCHOBHBIE HOpPMAaTHBHbIE JOKYMEHTBI, OIpPENENSAIONINEe TMOPSII0K oOpaliieHus
JIEKAPCTBEHHBIX CPEJICTB HA Tepputopun Pocculickoin @enepannu;

- IOPSIIOK OCTPOEHUs (hapMaKOTEWHBIX CTaTel Ha JIeKapCTBEHHBIE CPENICTBA;

- MOPAIOK MMPOBCACHUA FOCYI[apCTBCHHOﬁ perucTpanru JICKAPpCTBCHHLIX CPCACTB,



- TpeOOBaHMS K OPraHU3AIMH U TPOBEIACHUIO KOHTPOJIS Ka4eCTBA JICKAPCTBEHHBIX CPEJICTB;
ymemb:

- OIIPEJENINUTD BUJI JIEKAPCTBEHHOI'O CPEACTBA U OTHECTH €T0 K ONpEAEIEHHOMN IpyIIIIe,
COCTaBMTb 3asBKY Ha PETUCTPALMIO JIEKAPCTBEHHOI'O CPEJICTBA,

IPEUVIOKUTh TIepeueHb II0Ka3aTeled KOHTPOJsS KadecTBa s BKJIIOYEHUS B
(apMakonelHy CTaTbi0 U COCTAaBUTh MPOEKT HOPMATUBHOM JJOKYMEHTALMU Ha JICKAPCTBEHHOE
CpPEICTBO;

graoemo:.

- 3HAaHUSAMH O HOpPAAKEC BaJluAalluM aAHAJIUTUYCCKUX MCETOAUK U TCEXHOJIOTMYCCKUX
IIPpOonECCOB B IIPOMU3BOJACTBEC JICKAPCTBCHHBIX CPEACTB.

3. Kpartkoe coaep:kaHue THCHHIIAHBI
1. Beenenue

Henu u 3anaun kypca. OCHOBHBIE TOKYMEHTBHI, ONPE/IEISIONIME MOPSIA0K IPOU3BOICTBA 1
oOpallieHus JJeKapCTBEHHBIX CPEJCTB Ha Tepputopuun Poccuiickoit @enepanui.

2. Dransl p33pa60TKH HOpMaTHBHOﬁ JAOKYMCHTAIIMH HA JICKAPCTBCHHBIC CPCACTBA

OCHOBHbBIE JTOKYMEHTBI, ONPEICNAIOIINE MOPSA0K pPa3pabOTKM Hay4YHO-TEXHUYECKOU
JOKYMEHTAllUl Ha JIeKapCTBEHHOEe cpeAcTBOo. Pa3paboTka JOKyMEHTOB Ha pedepeHTHbIe
npenaparsl. PazpaboTka JOKYMEHTOB Ha BOCIIpOM3BeIEHHBIE ITpenapaThl. [lopsaok perucrpanuu
JIEKapCTBEHHBIX CPEJICTB.

3. Pazpabotka papmakoneiHbIX cTaTeil Ha JEKaPCTBEHHOE CPEACTBO

[Tonsatue «®PapmakoneiiHas crathsi». Buasl ¢apmakoneinsix crareit. dapmakoneiinas
ctatbs npeanpusatus. ['ocynapcrsennas @apmaxones PO. OcHoBHBIE 3apyOekHbIE (PapMaKoNeH:
EBponeiickas ¢apmakones (EP), bpuranckas ®apmakones (BP), Amepukanckas ¢apmakones
(USP). Buapl JeKkapcTBEHHBIX CpPEACTB W IMepeueHb TpeOoBaHWIT K HUM. Bamunmanwms
AHAINTUYECKUX METOJIOB ONIPEAEIEHNUS KaueCTBa JIEKAPCTBEHHOT O cpecTBa. Onpeesenne cpoka
TOJTHOCTH JIEKaPCTBEHHOT'O CPECTBA.

4. O0béM yueOHOI TUCIUITHHBI

o B 3auétHbiX | B akazem.
Bunbt yueOHOI pabOThI

eIMHUIIAX qacax
O0mas TpyA0EMKOCTb JMCHMILJIMHBI 110 Y4eOHOMY IIaHy 2 72
AyIMTOpHBIC 3aAHATHS: 0,22 8
Jlexmm (Jlek) 0,22 8

[Tpaktuyeckue 3ansatus (I13) - -

JlaGopaTopus - -

CamocrositenbHas padora (CP): 1.67 60




Bun

HTOTOBOT0 KOHTPOJISI: 3a4eT 0,11 4

AHHOTALIUA paﬁoqeifl NnporpaMmMmsbl JUCHUIIINHBI «OCHOBBI KBAHTOBOI XUMHH)

(51.B.0/1.21)

1. Ieanb QMCHUIINHBI

HN3y4YCHUC OCHOBHBIMH IMOHATHAMUA COBpeMeHHOﬁ KBaHTOBOU XHUMHU,

HN3YUCHUC IMPHUHIUIIOB KBAHTOBO-XUMHWYCCKHUX MCTOIOB pacucTa CTPOCHUA U CBOICTB
XMMHYCCKHUX CHCTEM C aKIEHTOM Ha HCOPraHMYECKHME MOJICKYIbl, BXOIAINMMHU B COCTAB
COBPEMEHHBIX MAaTCPUAIOB, UCITIOJIB3YEMbBIX B HOBBIX TCXHOJOI'HYECKHX IIPOLECCAX;

03HAKOMJIEHHE C 0COOEHHOCTSIMH XUMHYECKOH CBI3H B XMMUYECKHUX BCIIECTBaxX pasHOIo
CTPOCHUA U COCTAaBa U UX BJIMUSAHUA HA CBOMCTBA MaTCpHaIOB.

OCBOCHUC IMMOJTYSMITUPUYICCKHUX KBaHTOBO-XUMHNYCCKHUX pacucToB C IIOMOIIBIO
COBPCMCHHBIX KOMIIBIOTCPHBIX IIPOTpaMM.

2. B pe3yabTrare H3y4YeHHs] AUCHUILIMHBI 00y4yamuuiics Mo mporpammMe OakajaBpuara
JOJI2KeH:

Obaadams cnenyromumu npodeccuonansabive (I1K) komnereHIusIMHA:

3uame:

Ymemo

CIIOCOOHOCTH TIAHUPOBATh U MPOBOAUTH (PU3NYECKHE U XUMHUYECKHE IKCIEPUMEHTHI,
IPOBOJIUTH 00pabOTKY UX Pe3yabTaTOB M OLIEHUBATH MOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI
Y YCTAaHABJIMBATh TPAaHULIBl UX I[PUMEHEHHs, NPUMEHITh METOJbl MAaTEMaTHYECKOTO
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOT0 U SKCIIepUMeHTanbHOro uccaeaopanus (11K-

16).

OCHOBHBIE MOJIO0KE€HHUS KBAaHTOBOM XHUMUU, COBpCMCHHOﬁ TCOpHUn XHUMHUYECKON CBSI3U U
MCKMOJICKYJIISIPHBIX B321HMO)ICI710TBI/II7[ " IPpUMEPBI €€ TPUMCHCHNA B TCXHOJIOTUHU TOHKOT'O
OpTraHU4YC€CKOI0 CUHTE3a,

HOPUHIUIBL KOJIWYECTBEHHON XapaKTepu3allil aTOMHOM W 3JIEKTPOHHOW CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM;

OCHOBHBIE B3aMMOCBSI3M MEXKAY JJIEKTPOHHOW CTPYKTYpoH U (DU3MKO-XUMUYECKUMU
CBOMCTBAMH BEILIECTB, JIEKAIUE B OCHOBE YIIPaBJICHUS CBOMCTBAMH MATEPHUAIIOB;

BO3MOXKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHMYECKHX PACUETHBIX METOJIOB U
00JacTi X MPUMEHUMOCTH.

HpI/IMCHHTB KBAHTOBO-XMMHUUYCCKHEC IMOAXOABI U METOJAbI UIA pacuCTa, MHTCPHUPCTAIIUU U

npeacKasaHus CTpOCHUA U CBOICTB MOJICKYJISIPHBIX, CUCTCM.

Braoems:

SHGMeHTapHBIMI/I HaBbIKaMU ITPUMCHCHHUA KBAHTOBO-XHUMHWYCCKUX MMOAXO0O0B U METOJ0B



MIPH PEIICHUN MPAKTHYECKUX TEXHOJIOTUYECKUX 33/1a4 M CTAaHIAPTHBIMHA KBAaHTOBO-
XUMUYECKUMH KOMIIBIOTEPHBIMHU IIPOrPaAMMaMHu.
3. Kparkoe conepxxanue TMCHUILINHBI

Beenenue. [Ipenmer kBaHTOBOM XUMHUU. POJTb KBAaHTOBOM XMUMHUU B ONMMCAHUN XUMHYECKUX
SABJICHUM U IIPOLECCOB. B3anMOCBA3b KIaCCUYECKON ¥ KBAHTOBOM MOJIEIIEH MOJIEKYIL.

Mopayas 1. O61mme npuHUMNBI KBAHTOBOW XMMHMHU

OcCHOBHBIE TIOJIOKEHHUSI KBAaHTOBOM MeEXaHUKHU. BapuallMOHHBIA METOJ] HaXOXJEHUS
BOJTHOBBIX (pyHKIui. [IpnbnmkeHne HE3aBUCUMBIX YacTHIl. METOJI caMOCOTJIACOBAHHOTO TIOJIS
Juist aToMOB. [IpuOirkeHne MeHTPAIBHOTO TOJIsA. ATOMHBIC OPOUTAIH M UX XapaKTePUCTHKH.
OHORJIEKTPOHHBIE M MHOTO3JIEKTPOHHBIE BOJIHOBBIC (DYHKIIUUA U METO/BI UX pacyeTa.

AHTHUCUMMETPUYHOCTD HIEKTPOHHOH BOIHOBOM (pyHKIMH. CriuH-opOuTany. JleTepMUHaHT
Cneittepa. Meton Xaptpu-®doka, XUMHUECKas  TPAKTOBKAa PpE3yJlbTAaTOB. OJIEKTPOHHBIE
KOH(HUTypauyu aTOMOB C TOYKH 3pEHUS KBAHTOBOW XHMUH.

Moayanb 2. MeToabl KBAHTOBOI XMMUH

MonrnekymsipHasi ~ CTPYKTypa, dJIEKTpoHHas Koppensiius. [lpubmkenne  Bopna-
OnnenreiiMepa, ananabaTUyecKUi MOTEHLIMANT U IOHATHE MOJEKYJISPHOM CTPYyKTypbl. Meton
Xaptpu-®oka st monexyisl. [pubnxenune MO JIKAO.

OnekTpoHHas Koppensanus. MeTtox KOH(QUTYpalMOHHOTO B3auMMOJEHCTBHs. Teopus
BO3MYIIEHUI. PacdeT 3HEprun AUCCONMai XUMUYECKUX CBS3EH.

Hesmnuprueckue M nosyaMnupudeckue Metonbl. Mepapxuss MeTONOB KBaHTOBOW XHMHH.
Hesmmupuueckast kBaHTOBash xumus. basucHbie (YHKOUHM UII HEOMIMPUYECKHX pPACUETOB.
ATOMHBIC ¥ MOJIEKYJISIpHBIE Oa3ucHbIe HAOOphl. Poibh Ga3uCHBIX (YHKUWI B OMMCAHUH CBOWCTB
MOJIEKYIL.

[Tonysmnupuyeckue metonbl. BameHTHOe MpUOIMKEHUE. T-3JEKTPOHHOE MPHUOIMIKEHHUE.
Merton [lTappusepa-llonna-ITappa. Ilpocroii m pacmmpeHHbId MeTOAbl XIOKKesA. TOYHOCTh
KBaHTOBO-XMMUYECKHX PACUE€TOB CBOWCTB MOJIEKYI.

Moayas 3. Xumunueckasi cBsi3b. HVHTepnperanusi pe3yjbTaTOB  KBaHTOBO-
XHMHYECKHX PACYETOB.

OpbOutanbHas KapTUHAa XUMHUYECKOH cBs3M. KOHCTpyKTMBHas M JAeCTpYyKTHBHas
uHTepdepeHus opouraneit. MonekynspHble opOuTanu u ux kinaccudukanus. Koppensunonssie
JarpaMMbl. DJEKTPOHHbIE KOH(MUIYpallMM JBYXaTOMHBIX MOJEKYJ. AHalM3 3aceleHHOCTEH
opb6uTaneit no Mannukeny. [loHsTre o 3apsiiax v MopsiKax CBs3EH.

3akawuenne. KBantoBas XumMus Kax HHCTPYMCHT IIPOTrHO3a B XUMHHU.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunapr yue6HOM paboTh B 3aueTHEBIX B akanem.
eINHUIIaX yacax

O0mas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eOHOMY 2,0 72

IUIAHY

AyIUTOPHBIE 3aHSITHSI: 0,33 12




Jlexumu (Jlek) 0,17 6
[Tpaktuyeckue 3ansatus (I13) 0,17 6
Jlaboparopus - -
CamocrositesnHnas padora (CP): 1,56 56
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM 0,11 4

AHHOTaNUsA Y4eO0HOI NPOrpaMMbl IMCHUIITITHHBI
«Hnxenepuasi ncuxosiorus» (61.B.0/1.22)

1. Heab AMCHUIUIMHBI — IPUOOPETEHUE CTYJIEHTAMU 3HAHUH B OOJACTHU NCHXOJOTHH
OpraHu3aliK JAEATEJBHOCTH JIO/IEH B CUCTEME «YEJIOBEK U MalllMHa», 4YeJOBEeKa U
npoeCCUOHATBHON JEesTeIbHOCTH, Pa3BUTHE MPOPECCHOHATHHO BAXKHBIX KaueCTB
OyAylIero crnenuaincTa.

2. B pe3yabrare wu3ydYeHHs [IHCUMIUIMHBI o0y4yaloumiicd 1o mNporpaMmme
0akaJjiaBpuaTa J10JIKeH

Obnaoame cnenyrommu  odmenpodeccuonansabiMu (OIIK) u mpodeccnoHambsHBIMU

(ITK) xoMITeTCHIIAMMU:

— IOHMMATh CYUIHOCTb M 3HaueHUWe MHPOpPMALUUM B Pa3BUTHUU COBPEMEHHOIO
MH(OPMaLIMOHHOIO OOIIECTBA, CO3HABATh OMACHOCTb U YIPO3bl, BOZHUKAIOIIUNA B 3TOM
npoiiecce, co001aTh OCHOBHbIE TpeOOBaHUA MH(POPMALMOHHOM 0€30I1aCHOCTH, B TOM
YHCIIe 3aIIUThI rocyaapcTBeHHoH Taitabl (OI1K-4);

— HCIIOJIb30BaTh HOPMATUBHBIC IOKYMEHTHI 110 Ka4eCTBY, CTAHAAPTH3AINN U CEPTH(PHUKAINN
OPOAYKTOB M MX M3JAEIMHA, 3JEMEHThl HKOHOMMYECKOIO aHajlu3a B IPaKTHYECKOU
nesirenbaocTr (ITK-3);

— aHaJIM3MpPOBAaTh TEXHUYECKYI JOKYMEHTAlUI0, NOA0HUpaTh 00OpyAOBaHUE, TOTOBHUTH
3asBKU Ha puoOperenue u peMoHt odbopynosanus (I1K-10);

— TOTOBHOCTh M3y4aTh HAy4YHO-TEXHMYECKY0 HH(POPMALMIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 1O Tematuke uccnenoanus (I1K-20).
3namu:

— OCHOBHBIE TICHUXOJIOTUYECKHE TOHATUSA (TICUXHKA, CO3HAHWE, WHIUBUI, IJHUYHOCTH,
WHUBUIYAJIbHOCTD, TICHXUYECKUE MTPOIIECCHI, CBOMCTBA, COCTOSIHUS | TIP.);

— METOJBI MICUXOJIOTHYECKUX ucciaea0BaHuN (0OBEKTUBHBIE, onucaTelbHbIe,
TICUXOJIOTHYECKOM MTOMOIIIH );

— 1poecCHOHATBFHO Ba)KHBIE KAUECTBA 3HAUUMBIE JIJIsl OYAYIIeH CcreluanbHOCTH;

— TICHUXOJIOTHYECKYIO CYIIIHOCTh OOIIIECHHUS;

— KOHCTPYKTHBHBIE CITIOCOOBI pa3penieHus] KOH(PIUKTHBIX CUTYyallUN;

—  IICHUXOJIOTMYECKHE 0COOCHHOCTH Pa3BUTHS MAJION COI[HATLHON TPYIIIBI (KOJUIEKTHBA).
Ymems:

— MPOEKTUPOBATH H MOJCPKUBATH TICUXOJIOTHYECKH 0€30MacHbIC YCIOBUS JICATEIILHOCTH B
CJIIOKHBIX CHCTEMAX YeJIOBEK-MAIIINHA;

— paboTath B KOJUIGKTHBE, COTPYIHHYATh C KOJUICTaMH, pa3periath KOH(IUKTHBIC
CHUTYaIlNH;

— aHaJIM3MpPOBAaTh CBOM BO3MOYKHOCTH HCIIOJNB30BaTh METOJBl  CaMOJUArHOCTHUKH,
CaMOIIO3HAHUS U CAMOBOCIIUTAHUS.
Bnaoems.:

— HaBBbIKaMH IICUXOJIOTHYECKOT0 CaMOaHaJIN3a U CaMOPETyJIUPOBaHUS, HEOOXOIUMBIMHU IS
3 PeKTUBHOM 1 Oe30macHOi MpodecCHOHANTBHOM AeITeNbHOCTH;



— TEOPETHYECKUMH M NPAKTUYECKHMHU HABBIKAMU IIJIAHUPOBAHUS NPOdecCHOHATHHON
NeSITeIbHOCTH, LIEJIEN0JIaraHus U pa3pad0TKU ONTUMAIIBHBIX IIPOTPAMM peATU3aLM1 LIEH;
— HaBBIKAMH MEXJIUYHOCTHOTO OOICHHUS.
3. Kpartkoe conepxaHne JTHCHHMIIIMHBI
OOmiast xapakTepuUCTHKa ICUXOJIOTUM Kak Hayku. Meroapl mncuxonoruu. OTtpaciu
ncuxonorud. MHXeHepHas NCHXOJIOTHA M IICHXOJIOTUs TpyAa. JIMYHOCTE M €€ CTpyKTypa.
CamMoco3HaHMe: CaMOIIO3HAHHE, CaMOOTHOILIEHUE, caMmoperyisuusd. OCHOBHBIE IOAXOABI K
W3YYEHHUIO JINYHOCTU. PazButue nuuHoctH. TemmepaMeHT U XapakTep B CTPYKTYpE JIMYHOCTH.
[To3HaBaTeNIbHBIE IPOLIECCH TUUYHOCTH (OLYLIEHUE, BOCIPUATHUE, 1TaMATh, BHUMAaHHE, MBILIUIEHNE
U peydb, BOOOpakeHHe). DMOLMOHAIBHO-BOJIEBbIE TPOLECCHI INYHOCTH.

Icuxonorus npodeccuoHanbHON AesITeabHOCTH. YelloBek Kak CyObeKT TpyJa: CTpyKTypa
OCHOBHBIX KOMIIOHEHTOB. OTambl pa3BUTHS CyObeKTa Tpyda. TpyaoBas MOTHBalMS U
YIIOBJIETBOPEHHOCTh  TpyAoM. llenenosaranne u MjIaHUpOBaHUE B MPO(HECCHOHAIBHON
nesrenbHOCTH. [Ipodeccronanbhas kommyHukanus. Ilcuxomorust xonpmukra. Ilcuxomorus
coBMecTHoro Tpyzna. Ilcuxomnorust ynpasienus. Ilcuxosoruss pucka m 06€30maCHOCTH TPYAA.
IIpodunakruka ctpecca 1 HopMHPOBAHHE CTPECCOYCTONINBOCTH.

4. O0beM y4eOHOI TUCHUNTHHBI:

Bunel yue6HOI paboTh B 3a4€THBIX B akanem.
eIMHUIIAX gacax

O0mas TpyA0EMKOCTb JMCHHUILIUHBI 110 Y4e0HOMY 2.0 79
IJIaHYy
AyIUTOPHBIE 3aHSITHS: 0,22 8
Jlexruu (JIek) - 6
[TpakTueckue 3anstus (I113) - 2
Jlabopatopust 3austus (J1ad) - -
CamocrositesnbHas padora (CP): 1,67 60
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIUIMHBI 1,67 60
Buja uTOoroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

4.4.3. IuCIUNIUHBI BAPDUATHUBHOMN YaCTH (IUCHUNJIMHBI 110 BHIOOPY)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«OcHoBbI MeHekMeHTa 1 MmapkeTuHray (b1.B.JIB.1.1)

1 Heab AWMCHMIVIMHBI — TIOJyYEHHE CHUCTEMbl 3HAaHMH O 3aKOHOMEPHOCTSX
(GYHKIMOHUPOBAHUSI TPEINPUATHS B O00NACTH MEHEHKMEHTa W MAapKeTHHTa; H3y4YeHHE
OpraHU3aIMOHHON CTPYKTYPBI MPEIIPUATHS, POPMBI U METO/IbI YIIPABICHUS UM.

Ob6naoams  cnenytomumu  o0mmekyabTypubiMd  (OK)  u  mpodeccuonanpubivu  (ITK)
KOMITETEHIIMSMU:

- ICIIOJIb30BaTh OCHOBBI JKOHOMHUYECKUX 3HAHUU B Pa3INYHBIX C(l)ean KUBHEACATCIBbHOCTU

(OK-3).




- TOTOBHOCTBIO MPUMEHSATH AHATUTUIESCKUE U YUCIICHHBIC METO/IbI PEIICHUS TOCTABJICHHBIX 3a/1a4,
UCTIOJIB30BaTh  COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJOTHH, MPOBOJUTH  00pabOTKY
uHbOpMAllMK  C  UCIOJB30BAaHUEM  NPUKIATHBIX  NPOTPAMMHBIX  CPEICTB  Cdepbl
npoeCCUOHATILHOM JeSITEeIbHOCTH, UCIIOIh30BATh CETEBBIC KOMIIBIOTCPHBIC TEXHOJIOTUH U 0a3bl
JAHHBIX B CBOEH Tpo(hecCHOHATBHOM 00JIaCTH, TAKeThl MPUKIAJAHBIX MPOTPaMM s pacuera
TEXHOJIOTHYECKUX MmapaMeTpoB obopynosanwus (ITK-2);

- HMCIIOJIB30BaTb HOPMATHUBHBIEC JOKYMCHTBI 110 Ka4y€CTBY, CTaHAAPTHU3aAlUH U CepTI/I(i)I/IKaI_[I/II/I
HpOI[yKTOB n ux 1/13;[@11/1171, 3JICMCHTBHI DKOHOMHWUYCCKOI'O aHajin3a B HpaKTquCKOﬁ NCATCIIBHOCTHU
(IIK-3);

- CHOCOOHOCTh MPUHUMATh KOHKPETHbIE TEXHUYECKHE pelIeHHs Mpu  pa3paboTke
TEXHOJIOTHYECKUX IPOLIECCOB, BBIOMpATh TEXHUYECKHE CPEJICTBA M TEXHOJIOTMM C Yy4eToM
9KOJIOTHYECKHX MMOCeaACTBUI ux npumenenuii (ITK-4).

3name:

- TEOPETHUYECKHE OCHOBBI U METO/bI BEIPAOOTKH 1I€JIeH U CTpaTeruu Ou3Heca;
- TPUHIMIBl TOJATOTOBKA JOKYMEHTAllMU U1 CO3JaHUsl CHCTEMBl MEHEIKMEHTa
MIPEANPUSITHS;
- METOJIbl U TeXHOJOTHH MPUHATHS U pealli3aliy YIPaBICHUECKUX PELICHUI.
Ymemn:

- TPUHUMATH YIIPABICHYCCKHUE PECIICHUS;
- cobupath, 00pabaTHIBaTh U MCIIOIH30BATh YIIPABICHYCCKYIO HH(POPMAIIHIO;
- pacnpeaensaTh 003aHHOCTH U OTBETCTBEHHOCTb.

Brnaoemw.:

- METO/IaMHU PyKOBOJICTBA IIEPCOHAIIOM;
- UWHCTpYMeHTaMH 3(p(PEeKTUBHOTO yIpaBICHUS MPEATIPUITAEM.
3 Kparkoe coaepskanue Q1 CHUIITHHBI

Mooy 1. OcHosbl ynpagnenusi npeonpusimuem

Brenenue. [Ipeamer, MmeTona u copepxanue MucuUIinHbl. Teopus yrnpasieHus. CylnHoOCTh
U cojepkaHue ynpasieHus. OCHOBHbIE MOHATHS 3PQPEeKTUBHOCTH yrpasieHus. Cnenuduka
yIpaBJIEHYECKON JEesATeIbHOCTH, COBPEMEHHBIE IMPOOJIEMBbl YIpPaBICHHUS. 3aKOHOMEPHOCTH H
npuHIUNb! yrnpaBieHus. CyObeKTUBHBIE M OOBEKTHBHBIE (DakTOpbl B ympasieHuH. Cucrema
yIpaBJIeHUs NMpEANpHUITHEM U ee CTpyKTypa. OueHka >(p¢GeKTUBHOCTH yrpaBieHus. [lonsTue
CHCTEMBI YIPaBICHUs, pacrpeieneHne (pyHKIHM, MOIHOMOYUNA U OTBETCTBEHHOCTH. [TpuHIMIbI
IIOCTPOCHUS CHUCTEMBI ympasieHUs. LleHTpanm3anmss M JeHEHTpanu3alus  YIpaBJICHUS.
JlenernpoBanue NOJHOMOYMM B Ipoleccax ymopasieHus. OpraHuzaldOHHas CTPYKTypa
npeanpusTis U ux Buabl. [Tokazarenu s3¢h(hekTHBHOCTH yIpaBiIeHHUS.

Mooynb 2. Ocnosbl menedxcmenma

emu B cucreme ympasneHusi. Pazpaborka crpateruii u miaHoB opranu3zarnuu. llemn u
HesenoiaraHie B yrpaBieHUH. Ponb 1eaM B OpraHu3ali U OCYHIECTBIIEHHU IPOLECCOB
ynpasieHus, kinaccudukanus menei. [loctpoenune aepeBa teneir. Coderanune pa3sHOOOpa3us
nened u ¢GyHkuuid MeHemxMeHTta. Cucrema ymnpapieHus no uensiM. CTpaTteruss M TaKTHKa
ynpasieHus. CylnHoCTb, IPUHIMITBI U METOJIBI IIaHupoBanus. IIponecc BEIpabOTKH CTpaTEeTHH.
@opMbI TEKYIIEro IUIaHUPOBaHUSA. TexHoloruss pa3pabOTKW W HPUHATHS YHPaBICHYECKHX



pemenuii. PazpaboTtka ynpasieHueckux pemieHuil. [lonarue u kmaccudukaius ynpaBieHYECKIX
pElIeHU, OCHOBOMOJIATAIOUIUE 3JIEMEHTHI JESITEIbHOCTH, YCIOBUS M KPUTEPUU MPUHATHUSA
pEelIeHU#, TpolecC W MOJECIM TMPHUHATUS  YIPABIECHYECKUX  PELICHUM, peanu3arus
yIpaBjieHUeCKUX pelieHuil. Brnacte B cucreme ympasienus. JIuaepcTBo U CTUIb YIIpaBICHUS.
OTHONIEHUS BJIACTH B cUCTeMe yrpaBiieHus. [[oHATHE ¥ TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET
MeHeKepa. VICTOYHMKM BIACTH B YIPaBIEHWU OpraHM3allleill; MapTHEPCTBO B Ipolieccax
MeHekMeHTa. JlugeperBo u crtuib ynpasieHus. Ilpomeccsl GopmupoBaHuss U OCHOBHbBIE
COCTaBJISIIOLIME JIUJEpCcTBA. MOTHBALIMOHHBIE OCHOBBI YIpPaBJIE€HUS U KOHQIUKTHI. ['pymnmoBas
JUHAMHUKA U KOH(JIUKTEHI.

Mooynv 3. Ocrosbl mapkemunea.

MapkeTUHI Kak cUCTEMa YIPAaBIEHUS, PEryJMpOBaHUS M HM3ydcHMs pbIHKA. [loHsaTue
MapkeTHHra. [IpoucxoxxaeHue u CynHoCTh MAPKETUHT A, IEIU MapKeTUHra. OCHOBHBIE IPU3HAKU
MapKETUHIOBOro cTuis ynpasieHusa. Konuenmuu mapkeruHra. OCHOBHbIE BUIbI MapKETHHIA.
Mapxketunrosas cpena. Kommiekc MapkeruHra. OCHOBHbIE MapKETHHIOBbIE HWHCTPYMEHTHI.
Copneprkanue 1 mporecc yrpasiieHust MapkeTHHroM. OCHOBHBIE (YHKIIMU MapKeTuHTa. ToBapHas,
[ICHOBAas1, COBITOBAsE 1 KOMMYHUKAIIMOHHAS OMUTUKU GupMbl. ToBapHBIE cTparernn. PazpaboTka
HOBBIX TOBapoOB.

4. O6beM y4eOHOI TUCIUIIHHBI

Bun yue6Hoit paboTbl B 3a4eTHBIX B akanem.
eTMHHIIAX

yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,22 8
Jlexmm (Jlek) 0,17 6
[Tpaxtueckue 3anstus (I13) 0,05 2
CamocrositesnbHas padora (CP): 1,67 60
CaMocToATEIbHOE N3YYEHHE PA3AEIOB IUCIUILIMHBI 1,67 60

Buja uToroBoro KOHTpOJIsi: 3a4eT/IK3aMeH 0,11 3auer (4)

AHHOTaNuA padoyeil NpOorpaMMbl JUCHUINJIMHBI

«OCHOBBI TEXHHYECKOTI'0 peryJIMpoBaHusi U ynpasjenus kadectsom» (b1.B.[1B.1.2)

1. Ieab AMCHMIUIMHBI - HAYYUTh CTYJCHTOB IPUMEHSITh KOHTPOJIbHO-U3MEPUTEIBHYIO U
UCIBITATEbHYI0 TEXHHUKY, METOJAaM U CpPEICTBAM TEXHUYECKOTO PEryJIMpOBaHMs, METOJlaM
KOHTPOJISI ~ KayecTBa  BBIYCKAEMOW  NPOAYKIMHM, Ppecypco- U  IHEProcOepekeHuto
TEXHOJIOTMYECKHX IPOLIECCOB C HCIOJIB30BAaHUEM CTaHAAPTHBIX METOJOB, COBPEMEHHBIM
CUCTEMAaM YIPABJIECHUS KAYECTBOM.

2. B pe3yabTtare wu3ydyeHHs IUCUMIUIMHBI O0y4YawuIWiici MO Mporpamme
0akaJjiaBpUaTa J10JIKeH



Obnadames  cnepyromumu  obmekynsTypHbiMd  (OK)  u  mpodeccuonansubiMu  (T1K)
KOMITCTCHITHSIMHU:

- HCIIOJIb30BaTh OCHOBBI PKOHOMUYECKUX 3HAHUI B PA3INIHBIX C(bean KU3HECACATCIbHOCTHU

(OK-3).

- TOTOBHOCTBIO MPUMEHSATH AHATUTUICCKUE U YUCICHHBIC METO/IbI PEIICHUS TIOCTABJICHHBIX 3a/1a4,
UCIIOJIB30BaTh  COBPEMEHHbIE WH(POPMAIMOHHBIC TEXHOJOTHH, TIPOBOJUTH  00pabOTKY
uH(pOpMAllMK  C  UCIOJb30BAaHUEM  TNPUKIAJAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
npoeCCUOHATBHOMN IS TeIbHOCTH, HCIIOIh30BATh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH Tpo(hecCHOHATBHOW 00JIaCTH, TAKeThl MPUKIAJAHBIX MPOTPaMM JJIs pacuera
TEXHOJIOTHYECKUX rmapaMeTpoB obopynosanus (ITK-2);

- HMCIIOJIB30BaTh HOPMATHUBHBIC OOKYMCEHTBI I10 Ka4Y€CTBY, CTaHAAPTH3aAlWH H CepTI/I(i)I/IKaHI/II/I
HpOI[yKTOB n Uux HSHGHHfI, 3JICMCHTBHI DKOHOMHWUYECCKOI'O aHajin3a B HpaKTquCKOﬁ NCATCIIBHOCTHU
(IIK-3);

- CHOCOOHOCTh MPUHUMATh KOHKPETHbIE TEXHMYECKHE pelIeHHs Mpu  pa3paboTke
TEXHOJIOTHYECKUX IIPOLIECCOB, BBHIOMpATh TEXHUYECKUE CPEJCTBA M TEXHOJOTUM C Y4ETOM
9KOJIOTMYECKUX MOCIEACTBUI nx npumenenuii (ITK-4).

3Hamy. 3aKOHOOATCIJIbHBIC U HOPMATUBHO ITPABOBBLIC AKThI, MCTOAUYCCKHUEC MAaTCPUAJIbI 10—
TEXHUYICCKOMY PETYIUPOBAHULO,

HNCPCICKTHUBbI TCXHHUYCCKOI'O PA3BUTUA U 0COOEHHOCTH JACATCIIbHOCTH OpFaHI/ISaHHﬁ,
KOMIICTCHTHBIX Ha SaKOHOIIaTeHLHO-HpaBOBOfI OCHOBE B 00JIaCTU TEXHUYECKOIO PEryjJImpoBaHus;
OCHOBBI TCXHUYCCKOT'O PETYJIMPOBAHUA,

ymemy:

IIPUMEHSTh METO/Ibl M IPUHILIMIIBI CTAHJAPTU3ALNY IPU pa3paboTKe CTaHJAPTOB U APYTUX
HOPMATHUBHBIX JJOKYMEHTOB;

MPOBOJUTH  TOATBEPKIEHUE COOTBETCTBUS MPOJIYKIIMU, TIPOLIECCOB U  yCIyr—
MPEIbSIBISIEMBIM TPEOOBAHUSIM;

MNPUMCHATH MCTOABI KOHTPOJIA W YIPABJIICHUA KAa4YCCTBOM;— aAHAJIMU3UPOBATHL HJAHHBIC O
Ka4ueCTBC ITPOAYKIIMH U OMPCACIIATh TPUINHBI 6pa1<a;

HCIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTUHW [JIA TNIAHUPOBAHUA U IIPOBCACHUS pa60T— Io
TCXHUYICCKOMY PECTYIUPOBAHULO,

8naoemo:.
HaBBIKAMU MCTOJIb30BAHUS OCHOBHBIX HHCTPYMEHTOB YIIPABIICHUS KAYECTBOM;

HaBBIKaMH O(i)OpMJ'IeHI/ISI PE3YIbTAaTOB HUCIIBITAHUHU | MNPpUHATHUA COOTBETCTBYIOIINX
peIlIeHPIfI; HaBbBIKaMH O(I)OpMJIeHI/IH HOpM&THBHO-TCXHH‘lCCKOﬁ AOKYMCHTAIUH.

3. Kparkoe coaepxkanue Q11 CUUIIITHHbBI
MO/JIVJIb 1.
1.1 Beenenue. 3akoH P «O TeXHUYECKOM PETYIUPOBAHUN.

Mepbl TEXHHYECKOTO pETYJIHpPOBAaHHWs, OCHOBAHHBIE Ha 3aKOHOJATEIhCTBE 00
OTBETCTBEHHOCTH 32 KaueCTBO M 0E30MaCHOCTh MOCTABISIEMOM MPOAYKIUHU («3aKOH O 3alluTe
IpaB MOTpeOUTENEH»).



1.2 HGOTBpaTI/IMOCTL OTBCTCTBCHHOCTHU HU3IOTOBUTCIA W OpraHu3alvid B LOCHHU
«M3TOTOBUTCIIb- IIPOJAaBCII- HOTpe6I/ITeJ'IB».

JloGpokauecTBeHHast npoaykuus. HMckaxenHas uHdopmanuss o0  (QaKTHUECKHX
xapakTepucTukax nponykiuu. OanscudunmpoBannas npoaykius. OTBETCTBEHHOCTh MPOAABIA
Y U3TOTOBUTEIIS.

1.3 Jloka3aTenbCTBO 1OOPOKAYECTBEHHOCTH DPEaIM3yeMON MPOJAYKLUU H3TOTOBUTEIIEM.
CBs13b MEX/1y HATMUMEeM JeeKTa U BEIMYMHON yiepoa.

KauecTBeHHas nmpoayKius-ycioBie BbKUBAHUS GUPM B KOHKYPEHTHOI Oopb0e.

1.4. TexHuuyeckoe peryJupoBaHUEe, OCYIIECTBISEMOE TOCYyJapcTBOM B 00JacTH
0e301macHOCTH NPOAYKTOB. TeXHUYECKHUE PErJIaMEHThl U OLICHKA COOTBETCTBUSI.

Bunel Texuuueckux pernameHToB. CoiepiaHue TEXHUUYECKUX periameHToB. [IpaBuiia
HOCTPOCHHUS.

1.5. ®opMbI TEXHUYECKOTO PETYIUPOBAHUS.

CranpapTuzanus, NOATBEPKACHHE COOTBETCTBUSI, TOCY/IapPCTBEHHBI KOHTPOJIb U HAJI30D,
aKKpeaUTaIys.

3akoH «O cTaHaapTU3ALUN»
1.6. AkkpenuTanus Kak opma rocy1apCTBEHHOTO TEXHUYECKOTO PETyIUPOBAHUS.

lenmn W NpUHOMOBI aKKpPeIUTAHMU. AKKPEIUTAlUs OpPraHoB MO CEpTUPHUKAINHA U
UCTIBITATebHBIX  J1aboparopuid. CepTU(UKAIMOHHBIC UCIBITAHUS TPH  aKKPEIUTAIUH.
3apyOexHas aKKpeTUTaIIUS.

1.7. Mepsl, mnpeaycMaTpPUBAIOIIAE HCIIOIB30BAaHUE JOOPOBOJBHBIX CTAHIAPTOB W
JI0OPOBOJIBHOM cepTU(UKAITUH.

KauectBo mponykuum. Ilokazatenn kadectBa W MeETOAbI WX oleHkH OOydeHue u
UH(POPMHUPOBAHUE NTOTPEOUTENEH.

1.8. ITpunuuns! 1 GOpMBI MOATBEPKACHUS COOTBETCTBHSL.

MOJVIJIb 2
2.1 Meroanueckre OCHOBBI YIIPABJICHUS KAUE€CTBOM.

OcHOBHbBIE KaTeropuu M TOHATUS YIpaBlieHUs KadecTBoM. Mcrtopus pasButus
TEOPHH U MPAKTUKH B o0sacTH ynpasieHus kauectBoM. Konnenuus TQM. [Toka3arenu kauectBa
U METOJbl UX OIEHKH. OpraHu3allMOHHO-METOAMYECKHUE MPUHIMIBI 00eCIeUYeHNs KauyecTBa U
YIIPABJICHUS KA4ECTBOM.

2.2 OCHOBHBIE DJIEMEHTHI 00ECIIEUEHIS KaUueCTBa

Crangaptuzanus B YIOpaBI€HWH KadecTBOM. MexayHapoAHas CTaHAapTU3aLus.
Cranpaprtsl cepuit 9000, 14000,22000. CoBpeMeHHBIE MOJIENH YIIPABIECHUSA Ka4YECTBOM.

2.3 Metponoruyeckoe obecriedeHre KauecTBa NpoAyKIINU
2.4 Cepruduxaius B yrpaBJIeHUN KaYeCTBOM

4.00beM yueOHO# JUCUMIITIMHBI



B 3auetHBIX | B akanmem. gacax
Bunbt yueOHO paboThI eIUHUIIAX

OO0mas TpyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IJIaHy 2,0 12
AyIUTOPHBIE 3aHATHSI: 0,22 8
Jlexiuu (JIek) 0,17 6
Jlaboparopubie paboTs (JIab) - -
[Tpaktaeckue 3arstus (I13) 0,05 2
CamocrositesbHas padora (CP): 1,67 60
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 10
Jlpyrue BUIBI CAMOCTOSITENILHON PabOTHI 1,39 50
Bua konTpoJf: 3auer 0,11 3auer (4)

AHHOTaIUs padoyeil MPOrpaMMbl JUCHUIIMHBI «BbIuncIUTEIbHAS MATEMATHKA)
(b1.B.JIB.2.1)

1.I{esqb AMCUMIUIMHBI: HAYYUTh CTYACHTOB TEOPETUYECKUM 3HAHUSM M MPAKTHYECKUM
YMEHUSM U HaBBIKAM HUCIOJIB30BaHUSI COBPEMEHHBIX MaTEeMAaTUUYECKHUX METOJIOB C IPUMEHEHUEM
nakera wmareMarudeckux mporpamM MATLAB s pemieHuss MmUpPOKOro Kpyra 3aaay
BBIYUCIIUTEIILHON MAaTEMaTHUKH.

2. B pe3yabrare wu3ydyeHHs IUCHHUIUIMHBI O0yYAWUIWICA MO mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obaaoams crnenyromumu npodeccuonansabiMu (I1K) komneTreHusIMu:

- CIOCOOHOCTBHIO TPOBOJUTH aAHANHU3 CHIPbS, MaTEpPHaOB M TOTOBOM TMPOAYKIIHUH,
OCYIIECTBIIATH OIEHKY pe3ynbraToB aHanu3a (ITK-10);

- CIIOCOOHOCTBIO TUTAHHPOBATH M MPOBOAUTH (DU3HMUECKUE U XUMUYECKHUE IKCIEPUMEHTHI,
MPOBOAUTHE O00pPabOTKY UX PE3yJIbTAaTOB M OIEHUBATh MOTPEIIHOCTH, BBIIBUTaTh THIOTE3BI U
yCTaHABIWBATh TPAHUIIBI MX MPUMEHEHUs, MPUMEHITh METOJbl MaTeMaTHYEeCKOTO aHaiu3a W
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U SKCIepUMeHTanbHOro uccienoBanus (ITK-16);

3HAmys.

- (UBHKO-XMMHUYECKHE U XHUMHUKO-TEXHOJOTUYECKHE 3aKOHOMEPHOCTH MPOTEKAHHS
MPOIIECCOB M3MEHEHUS arperaTHoro COCTOSHUS Mapo(Ta3o)-KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
MPOIIECCOB U OCHOBHBIX MPOIIECCOB pa3/ieNICHNs XUMUYECKON TEXHOJIOTHH;

- MCTOABI W AJITOPUTMBI KOMIIBIOTCPHOTO MOJACIHMPOBAHUA OCHOBHBLIX IIPOLCCCOB
XUMHYECKOM TEXHOJIOTHUH M TEXHOJOTHUECKUX CXEM XMMHUYECKHX IMPOU3BOACTB,

- HNPUHOUIIBI MPUMCHCHUA MCETOAOJIOTMU KOMIIBIOTCPHOTO MOJACIHMPOBAHUA XHUMUKO-
TEXHOJIOTHYCCKUX IMPOLECCOB IPHU ABTOMATU3WMPOBAHHOM IMPOCKTHPOBAHUNW W KOMIIBIOTCPHOM
YHpaBJICHUH XUMHWYCCKUMHA IPOU3BOJICTBAMMU.

ymemy:

- pemiath 3a7a4d KOMIBIOTEPHOI'O0 MOJAETUPOBAHUS MPOLIECCOB Mapo(ra3o)-KUAKOCTHBIX
paBHOBeCHii, abCOpOLIMHU, TUCTUIUIALNH, PEKTU(PHUKALIUN U KUJKOCTHON SKCTPAKIINH;



- ONPUMCHATH MOJYYCHHBIC 3HAHHWA NPU PCHICHUN MPAKTUYCCKUX 3adad KOMIIBIOTCPHOIO
MOACIIUPOBAHUA OCHOBHBIX IIPOLCCCOB XUMHYSCKOM TEXHOJOTHH M TEXHOJOTHYECCKUX CXEM
XUMHYCCKUX IMPOU3BOACTB.

81a0emn:

-METO/IaM{ [TPUMEHEHHUSI CTAaHAAPTHBIX MAaKeTOB NMpHUKiIaaHbIX IporpamM (I1I1IT) n nakeros
Moenupyromumx nporpamm (IIMII) ans monenrpoBaHusl OCHOBHBIX MPOIECCOB XMMHUECKOM
TEXHOJIOTUH U TEXHOJIOTMUYECKUX CXEM XMMHUECKHUX IIPOU3BOCTB.

3. KpaTkoe conep:kaHue JUCHUTLINHBI:

Brenenue. llenu u 3amaun kypca. KpaTkuil HICTOpUUYECKUIA OYEPK PAa3BUTHSI OTEYECTBEHHOU U
3apy0eXHOW BBIYUCIUTEIHHOW MareMaTuku. OCHOBHBIC 3Tallbl Pa3padOTKH U pealn3aluu
AITOPUTMOB HAa KOMITBIOTEpAX.

Mopayne 1. BeruucnutenbHas martemaTuka. OCHOBHBIE 3Tambl: pa3paboTKa U pean3anus
aNropuTMOB Ha KommbloTepax. Cuctema xommbioTepHoil marematuku (CKM) MATLAB mus
peuieHus 3a/1a4 BEIYUCIUTEIbHON MaTeMaTHKHU.

Tema 1.1. Co3znanue M-mporpaMMm M OCHOBHBIE oOllepatopbl M-s3blka IpOrpaMMHUpPOBaHUs
MATLAB. Bapuants! cTpykTypsl nporpamm Ha MATLAB.

. Opranunzanus paboyero crona Desktop Layout;

. Ocnosubie onepanuu B Command Window;

. Ocuorublie oneparun B Editor;

. JIuHeHO opraHU30BaHHAs IporpaMMa (alIrOpUTM);

. BeTBieHuss ¢ OfHUM YCIIOBHEM, HECKOJIBKHUMH YCIOBHUSMH, BIIOKEHHBIE, CO CIHCKOM

ycioBwuil. if, switch; moruueckue oneparuu and, or, not;

. [[uknBl CO CYETUHMKOM, C MPENYCIOBHEM, C IOCTYCIOBHEM, C MPEPHIBAHUEM ITOJIHBIM U
IpephIBAaHUEM YACTHYHBIM, C 33JIAaHHBIM IIIArOM CUETYHKA, C OT/ICIBHBIM OTCYETOM UTeparuii; for,
while, break, continue; ¢ Be3oBoM QyHKITHI; ¢ Aranorom ¢ nojb3osareiem B Command Window
U B CIIEIHUATILHBIX TAAJOrOBBIX OKHAX;

Tema 1.2 CtannapTHble 1 HECTaHIAPTHBIE PYHKIIUU M-sI3bIKa MPOTPAMMHUPOBAHUS U OCHOBHBIE
pematenu (solvers) MATLAB.

. @OyHKIUY ¢ TpapueCcKUM BBIBOJIOM pe3yibTarToB; plot, subplot, surf, mesh, polar;

. @DyHKIUY ¢ YUCIOBBIM BBIBOZOM pe3yibTaToB B Command Window;

. DyHKIUY ¢ 3aIUChIO PE3YyIbTATOB B (haii;

. OyHKIUY, BIOXKXEHHBIE B TTIABHYIO ()yHKIIHIO;

. OyHKIUH ¢ IEPEMEHHBIM YHCIIOM apTyMEHTOB;

. @OyHKIMH, BBI3BIBAIONIHIE APYTYI0 QYHKIHIO, UMsI KOTOPOH MEpeaHo KaK apryMeHT;

Monyns 2. Bektopsl 1 MaTpuisl. CucreMa IMHEeHHbIX anreOpandyeckux ypasHenuit (CJIAY).
Tema 2.1. ObpaTHas maTpuna. Y MHOXKEHUE MATPHLL.

. Omepartop inv;



. Omneparopsr Strcat, int2str, numz2str;

. Omneparopsl length, min, max, mean, sort;

. Omneparopsr dot, tril, triu, eye, zeros, ones, diag;
. Omneparopsl rand, linspace, logspace, repmat;

. Omneparopsi Size, det, trace, norm;

Tema 2.2. Metoa 'aycca. MeTo1 MpOCThIX UTEpAIUA.
. Onmneparopsi linsolve, rank, eig;

Tema 2.3. O0ycn0BIEHHOCTh CUCTEMBI. YHNCII0 00YCI0BIEHHOCTH.
. Omneparops! cond, rcond;

Monyns 3. O6paboTka pe3yabTaTOB U3MEPEHUS OJHON BeMUUHbI. [Ipubnmxenue GyHKIUNA
Tewma 3.1. Kputepuit CtbroeHra.

. Omneparopsi polyfit, polyval;

Tema 3.2. Annpokcumanus.

. Omneparop Isqcurvefit;

Tema 3.3. UnTepnonsauus.

. Omnepatopsl interpl, linear, spline, nearest;
Monynb 4. YncaeHHOE UHTETPUPOBAHHE

Tema 4.1. MeTobl NpIMOYTOJIBHUKOB

. OmnepaTopsl sum, mean;

Tema 4.2. Metozs! Tpaneuui

. Omneparop trapz;

Tewma 4.3. Meton Cumrncona

. Omneparop quad, int;

Tewma 4.4. Meton Hetotona-Koteca 8 nopsnka

. Omnepatop quads;

Monayns 5. YpaBHEHHE C OJJTHUM HEU3BECTHBIM

Tewma 5.1. Meton aenenus nomnojaam

. Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToJ KacaTenbHbIX

. Omnepatopsl roots, poly, fzero;

Monyns 6. Cuctema HETMHENHBIX YPaBHEHUI

Tema 6.1. Meton HeroTona-Padcona

. Omnepatopsr solve, diff, subs;



Tema 6.2. Metoa NpoCThIX UTEPALIUH.

. Omneparops! simplify, collect, pretty;

Mopyns 7. OnHoMepHasi ONTUMU3ALINS

Tema 7.1 MeToasl 0THOMEPHOW ONTUMHU3ALMU

. Omnepatopsl fminbnd;

Monynb 8. MHOroMepHas OnTHUMU3aIus

Tema 8.1 MeTo1bl MHOTOMEPHOM ONTUMH3ALUN

. Omneparops! fminsearch, linprog, fmincon;

Monyins 9. TuddepeHnmanbHbie ypaBHEHUS

Tema 9.1 Metonp! pemienus nuddepeHInaTbHBIX YPABHCHH.
. Omnepatops dsolve, diff;

3axiroueHue. 3akouuTeNbHas JeKIUS 10 MOIBEICHUIO UTOTOB Kypca.

4. O0beM NMCUMILIMHBI M BUAbI Y4eOHO HATPY3KH

B 3au. B akanem.
Bun yuebHoit paboTbl CAMHIHAX Hacax
OO0mas TpyA0eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 3 108
JIaHy
AyIUTOPHBIE 3aHITHSI: 0,33 12
Jlexuuu (Jlek) - -
JlaboparopHeie 3aHsaTHs (J1ad) 0,33 12
CamocroniTtesannasi padora (CP): 2,56 92
[ToxroroBka k 1abopaTopHbIM paboTam 1,06 38
CaMocTosTenbHOE N3yUEHNE Pa3/IeIoB Kypca 1,5 54
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3auer ¢
OLIEHKOii
(4)

AHHOTanus padoyeil NporpaMmbl AUCHUILIHHBI «/{uckpernas matemartuka» (b1.B./1B.2.2)

1. Hesab 1M CHUNIMHBI:

[enbro TUCIUIITNHEI SBISIETCS OPMUPOBAHUE Y CTYJACHTOB CUCTEMBI OCHOBHBIX MTOHSITHIA,
WCIIOJIB3YEMBIX JIJII TIOCTPOCHUS BAXXHEHITMX MaTEMaTHYECKUX MOJENeH, U MaTeMaTUYeCKHX
METO/IOB JIJIsl OIMCAHUS PA3IMYHbBIX MPOLECCOB.



2. B pe3yabTtare wu3yuyeHus IUCHMILUIMHBI O0y4Yawuuiica Mo mnporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnaoams crnenyronumu npodeccuonanbabiMu (I1K) kommereHmusamMu:

- CIIOCOOHOCTBIO MTPOBOAMTH AHAIH3 CHIPhS, MATEPUATIOB U TOTOBON MPOJYKIIUHU, OCYIIECTBISTh
oreHKy pe3yapTaroB ananusa (ITK-10);

- CHOCOOHOCTBIO IUIAHUPOBATH M MPOBOAUTH (PUIUYECKUE U XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOANTE O00PabOTKY WX PE3yIbTATOB M OICHUBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHaBIMBATh I'PAaHULIBI UX MPUMEHEHUs, NPUMEHITh METOJbl MAaT€MAaTHYECKOrO0 aHajau3a U
MO/JICITMPOBAHUS, TCOPETUYCCKOTO M SKCIIepuMeHTa bHOro rccienoBanus (ITK-16);

3HAmMbs.

-OCHOBHBIE€ TIOHATHS MU METOAbl JUCKPETHOM MaTeMaTHUKU, MAaTeMaTHYECKHX METO/0B
peneHus mpoeCcCHOHATBHBIX 3a/1a4.

ymemy:

- INPUMCHATH MATCMATHUYCCKHC MCTOAbI IIPpU PCIICHHUU THIIOBBIX HpO(bGCCI/IOHaJ'ILHLIX
3aaad.

enaoemn:

-MCTOAaMU ITOCTPOCHHUA MaTeMaTH4YECKOI MOJACIN THITOBBIX HpOCbeCCI/IOHaJILHI)IX 3aga4 U
COHep)KaTCHBHOﬁ HUHTEPIPETALNHN ITOJYUCHHBIX PE3YJIbTATOB.

3. KpaTkoe conep:kaHue TUCHUTIIUHBI:
4 CEMECTP
1. Baenenue.

Pons HHCKpCTHOﬁ MAaTCMATUKU  IIpU pa3pa60TKe U OKCIUlyaTalluh  XUMHKO-
TCXHOJIOTHYECCKHUX CHUCTCM.

2. DNeMEeHTBl TEOPUH MHOXKECTB U alredpandeckue CTpyKTYphl.

BBenenue B JUCKPETHYIO0 MaTeMaTHKy. Posib AMCKpETHOI MaTeMaTUKH MpH pa3padoTKe U
AKCIUTyaTallM XMMUKO-TEXHOJIOTHUECKHUX CUCTEM. MHOXeCTBa, OTHOIIEHUS U PYHKINHU. 3a1aHne
MHOXECTB U OCYILECTBIIEHHE onepaiuii Hax HuMHU. CriocoOsl 3aganus. Onepanuy o0beANHEHMS,
IIEPECEUCHMs], PAa3HOCTH, IONOJHEHUsS W JEKapTOBa MPOU3BEACHUSA. AKCHOMAaTHKa TEOpUHU
MHOXecTB. Anredpa Kantopa. Munumusanus npejacraBieHuii MHOXecTB. [luarpamMmel Ditnepa-
Benna. bunapusie otHomeHus. CriocoObl 3a1aHNs OMHApHBIX OTHOIIEHUH. CBONCTBAa OMHAPHBIX
oTHomeHnH. Pa3zouenus. OTHOLIEHUsT SKBUBAJIEHTHOCTH U mopsaka. [IpencraBieHue n-apHbIX
OTHOIIIEHUW OMHapHBIMH. Anrebpa otHommeHu. Oynkiuu. Uabekuus, CIOPbEeKIUs U OUEKITHSI.
Anrebpanueckue cTpykTypbl. Ilomyrpynnel. Monouzast. I'pynnel. [loarpynmel. Huxindeckue
rpynnsl. 'pynmnel noactaHoBok. M3omopdusm rpynn. CmexHble KiIacchl MO MOATPYIIIIE.
Hopmansnasle genurenu. @axrop-rpynnsl. Konbpua: onpenenenus, cBoicTBa, npumepsl. [loms.

3. DJeMeHTHl Teopuu Tpados.

I'padbl. 3amanue u xapakrepuctuku rpados. Bunsl rpados. Iloarpagsl. Martpuiisl
CMEXXHOCTH 1 MHIMIeHTHOCTU. CTenenu BepnH. Mapmpyts! Llenu. [ukisl. Paccrosiaue Mexny
BepiinHaMu. Jluamerp u panuyc rpada. YHapHble U OMHapHbIE omepanuu Haja Tpadamu.
Hononnenue rpada. YnaneHue u JoOaBieHUE BEpUIMH. YjaajgeHWe U jaobaBieHue pedep.
OroxnectBienue BepuinH. Pacmennenue BepmmH. O0veaunenue rpagos. [lepeceuenue rpados.



Kommonentsl cBsizHOCTH. MocTbl. Bepmmnuas u  peOepHas CBA3HOCTb. CBSI3HOCTh
OpUEHTUPOBAHHBIX TpadoB. AJTOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHsS yCTONYHMBOCTB.
BepmmHHOe unciio He3aBUCUMOCTH. PebepHoe uncino HezaBUCHMOCTH. Beprmnnoe u pebepHoe
nokpbiTue rpada. BuemHss ycToWuuBOoCcTh. BepummHHOe M peOepHOE 4YHCIO BHEUIHEH
ycroiunBocTd. LMKIIBI U pa3pe3bl. DinepoBbl HUKIBL. ['aMIbTOHOBEI UKL, [l1anapHocTs 1
yknanka rpados. ['panu miiockoro rpaga. Packpacka rpados. Xpomaruyeckoe uncio. ['unoresza
yeTbIpex Kpacok. JlepeBbs. Onpenenenus. CpoiictBa. Teopema Kanu. @yHamenTanbHas cucrema
nukiIoB. OCTOB HAaMMEHBIIErO0 Beca. YINOPSAOUYEHHBbIE NepeBbs. buHapHble nepeBbs. JlepeBbs
COPTUPOBKH. AJITOPUTM IIOUCKA B IEPEBE COPTUPOBKHU.

4. Bynesbl pyHKIIH.

Anrebpa noruku. byness! ¢pynkuun. CriocoOsl 3ananus. byneBbl pyHKIIUN OAHOM U IBYX
MEepEMEHHBIX U UX cBocTBa. DopMyIbl OyseBoit anreOpbl. OCHOBHBIC 3aKOHBI OYJIEBOW areOpHl.
OkBuBaNeHTHOCTh (hopmyn. [IpuHumn aBoiictBeHHOCTH. CoOBEpIIEHHBIE IU3BIOHKTUBHBIE M
COBEpILEHHbIE KOHBIOHKTUBHBIE HOpMalibHble (GopMbl. CHUCTEMBI 3JE€MEHTapHBIX OyJIEeBBIX
¢ynkunii. OyHKIMOHATIBHO IOJHBIE CHCTEMBI 3JIEMEHTapHBIX OyneBbix (QyHKImi. [Tpumeps
(GYHKLIMOHAIBHO TMOJHBIX 0a3ucoB. Baxuelmme 3aMmkHyThle Kiacchl. Teopema o
GyHKIMOHATBHON ToNMHOTE. MuHUMU3anus OyneBbIX (yHKIui. CokpalieHHas, TY[UKOBas U
mMuHUMaibHasg ¢opmbl. Kaptel Kapno. Metox coueranuss uniekcoB u Meroxn Kyaiina.
MuHumu3anys KOHBIOHKTUBHBIX HOPMaJbHBIX (GopM. OO030p NpUIOKEHUH AUCKpETHOU
mareMaTHku. PazpaboTka 3¢(eKTUBHOIO MaTeMaTHYeCKOro, IPOrpaMMHOr0, HH(OPMAIIMOHHOTO
Y TEXHUYECKOTO 00ECIIeYeHNsI HA OCHOBE METOJIOB IUCKPETHOW MaTEMaTHKH.

5. Ncuuciienne BLICKa3bIBaHUH.

BBenenue B MaTemMaTuueckyto Joruky. Kparkue cBeieHus u3 UCTOpUU MaTeMaTHUECKOM
Joruku. Ponmp MaremMaTWdeckod JIOTMKH TpH pa3paboTKe M IKCIUTyaTallid XHMHKO-
TEXHOJIOTUYECKUX cucteM. DopMaibHble akcuomMatudeckue cucreMbl. CHMBOIIBI, BBIpaKEHUS,
dopmybl, akcnomsl. [IpaBuiio BEIBOa, HEMOCPEICTBEHHOE CIIECTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3bIBaHU. Jlornueckuii BoiBoI. AkcuoMmsbl. IlpaBuino modus ponens. Teopema neaykuuu u
npaBwio cwuiorm3Ma. IlomHora W HempoTHMBOpedMBOCTh.  He3aBHCHMMOCTB — aKCHOM.
Pazpemmumocts Teopuu. [lpyrue axcuomaruszauuu. IIpoBepka BBIBOAMMOCTH C TOMOIIbIO
UCTUHHOCTHBIX Tabmun. CexkBenuuu ['ennena. Moaens Mupo Kpunke. Merox pesomronuit
PoOuncona. Meton knay3 Bonra. OGpartHsiit MeTon Maciosa (01aronpHsTHEIX HAOOpOB).

6. Ucuncnenne MMPEANKATOB U HECUCTKAA JIOTUKaA.

Jloruka mpenukaToB. ABTOMAaTH3allUs JIOTUYECKOTO BBIBOJA. llepemeHHbIC, (DyHKINH,
TEepPMBbI, MpPEIUKaThl, KBAHTOPHI, (GopMynbl. OO6macTs neiicTBus kBaHTOpa. CBOOOAHBIE U
CBSI3aHHBIE NepeMeHHble. IHTeprpeTauy, paBHOCUIBHOCTh. Pacrio3HaBanue 001Ie3HAYMMOCTH.
[TpoGnema pa3pemrMocTH. AKCHOMBI U TIpaBHJIa BBIBOJIA MCUYHUCIIEHUS MPEAUKaToB. Teopema
nenykiuu. HenmpoTuBOpeYMBOCTH M MOJMHOTA. BbIHECeHHME KBaHTOPOB U MpeaBapeHHas
HOopManbHast (hopma. CKyIeMOBCKHE cTaHAapTHBIE GOpMbI. DpOpaHOBCKHI YHUBEPCYM U TeopeMa
Opb6pana. [loacranoska u ynudukanus. Meroa pe3onronuid U ero nmojaHora. CTpaTeruu MeToaa
pesomonuid. Jlu3broHkTel XopHa. [IpuHIUMI noruuyeckoro nporpammupoBanus. Hederkue
MHOkecTBa. Heuerkas joruka. IlosiBnenue u cytb HedeTKocTH. DopManmu3amusi HEYETKOCTH.
OyHKUMS NOPUHAANEKHOCTH. JIMHrBUCTHUEcKass mepemMeHHas. Omnepauuu Haja HEYETKUMU
MHOkecTBaMu. Heuerkas apudmeruxa. Meroasl nedazsudukanuu. Hederkue oOTHOIIEHUS.
CranpapTHble He4YeTKHE Jornueckue omnepauuu. Hederkuit BbiBOA. CTeNeHUM HCTUHHOCTH U
CTENEHN yBEPEHHOCTH. HeueTknil anasior MeTozia pe30JIroIuil.

7. Koneunsle aBTOMaThl, MamuHbl ThropuHra-Ilocra, ClioKHOCTh BBIYUCICHUMN.

OneMeHTHl Teopun aBToMaToB. [loHsATHE aBTOMAaTHOrO nMpeodpazoBaHus WHPOPMALUU U
KOHe4yHoro aBromara. CriocoOsl 3a1anust aBToMatoB. ABToMatsl Munu u Mypa. [IporpamMmmuas u



anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHUMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. ®opmanuzanusi MOHATHS AITOPUTMA M (HOPMATBHBIE MOJIETH aJTOPUTMOB.
Mamuna TeropuHra: onpeaeneHus, cBoicTBa, rpadsl nepexonoB. Mammuna [locra. [Iporpammsl
mist mamuH.  [Ipobrmema  pacnoszHaBanusa. I[IpoGnema  OCTaHOBKH.  ANTOPUTMHYECKU
Hepaspemumble 1poOneMbl. CIO0XHOCTh aJIrOpuTMOB. Mepbl CIIOKHOCTH. Bpemennas u
€MKOCTHAsl CII0)KHOCTb. ACHMIITOTUYECKAsI CIOKHOCTh, IMOPSAOK CIIOXKHOCTH, CJIOKHOCTh B
CpelIHEM M B XyAlIeM ciydae. TpynHopaspemmmele 3anadyd. HenerepMUHUpOBaHHAs MalllMHA
Trropunra. Knaccel P u NP. NP-noabie 3anaun. NP-niosiHOTa Tpo01eMbI BBITTOTHUMOCTH (HOpMYJT
JOTHKH BbICKa3biBaHUK. (OO030p MNpHIOKEHWH MaTeMaTH4ecKol Joruku. HampasneHus
UCIIOJIb30BAaHUs almapara MaTeMaTU4YecKOil JIOTMKM B 3a/layaxX MPaKTUYeCKOW HH(OPMATHUKH.
Crnemudukanus ©u  BepuuUKauss  OPOrpaMMHO-ANIAPATHBIX — MPOEKTOB,  JIOTHUYECKOE
IPOrpaMMUPOBAHKE, TOCTPOSHUE OHTOJIOTUM, I3bIKU OOIICHNS WHTEIIEKTYalbHBIX ar€HTOB.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunel yue6HoI paboThl B 3auerHbIX B axazem. qacax
€IMHUIIAX

O0mas TPyA0eMKOCTh JUCHHUILIMHBI 110 Y4e0HOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,33 12
Ulexum (JIek) - -
JlaGopatopusbie 3austus (J1ao) 0,33 12
CamocrositeabHas padora (CP): 2,56 92

Buj KoHTpOJIsi: 3a4eT/3K3aMeH 0,11 3auer c(;suemcoﬁ

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«KoasonaHasi XuMHsi IOBEPXHOCTHO-AKTHBHBIX BEIIECTB W BHICOKOMOJIEKYJISIPHBIX
coenunenuii» (b1.B.J1B.3.1)

1. Heap aucuMmIuMHbl - (HOPMUPOBAHHE y OOYYAIOUIMXCS CHCTEMAaTU3MPOBAHHBIX
3HaHUH 00 OCOOEHHOCTSIX MOBENEHUS OBEPXHOCTHO-aKTUBHBIX BelecTB (IIAB) Ha paznuunbIx
rpaHumax pasjgena ¢a3, o KOJUIOMJHO-XMMHUYECKUX CBOHCTBaX BBICOKOMOJIEKYJISIPHBIX
coenuHenuit (BMC), o ciocobax crabunu3zanuu qucnepcHeix cucreM npu nomouu [TAB u BMC.

2. B pe3yabrare wu3ydyeHus IAMCHUIUIMHBI O0yYAWUIWICS MO Mporpamme
0akajaBpHUaTa JOJIKEH:

Obnaoams cnenyroummu odbmienpodpeccuonansibivu  (OIMK) u mpodeccnonansusimu (ITK)
KOMITETEHIIMSMU:

- CIOCOOHOCTh M TOTOBHOCTH HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILINH B ipodeccnonansHoi nesirensHoctr (OITK-1);

- TOTOBHOCTb HCIHOJb30BaTh 3HAHHUA O COBPEMEHHOW (M3NYECKON KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BeEIleCTBA Ui TOHHMaHUs
OKpy»Xarouiero mupa u sisneanit npupozsl (OI1K-2);



- CIIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIISATH TEXHOJIOTHYECKUI POLIECC B COOTBETCTBHH C
pErIaMeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA Ul M3MEPEHHs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOT0 IPOLECCa, CBOMCTB ChIPbs U MPOAYKIIMHU (TIK-1);

- TOTOBHOCTH MPUMEHSTh AHAIUTUYCCKUE M YHMCICHHBIE METOIbI PEIICHHUS TOCTABICHHBIX
3ajla4, WCIOJb30BaTh COBPEMEHHBbIC HH()OPMAIMOHHBIC TEXHOJIOTUH, MPOBOIUTH 00pabOTKY
uH(pOpMAllMK  C  UCIOJL30BAaHUEM  TNPUKIAIAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
npoeCCUOHATILHOM JeSITEeIbHOCTH, UCIIOIh30BATh CETEBBIC KOMIIBIOTCPHBIE TEXHOJIOTUH U 0a3bl
JAHHBIX B CBOEH TMpo(hecCHOHATBHOM 00JIaCTH, TAKeThl MPUKIAJAHBIX MPOTPaMM JJIs pacuera
TEXHOJIOTHYECKUX mmapaMeTpoB obopynoBanus (ITK-2);

- CIOCOOHOCTh MPUHMMATh KOHKPETHBbIE TEXHUYECKHE pelIeHUs IpH pa3paboTke
TEXHOJIOTUYECKHUX IPOIIECCOB, BBIOMPATH TEXHUYECKHE CPEJCTBA U TEXHOJOTHH C Y4ETOM
AKOJIOTHYECKHUX MOCIICICTBUNA UX TPUMEHEHUS (TIK-4);

- CHOCOOHOCTH TPOBOAWTH AaHAIU3 CHIPhS, MAaTEPUAIIOB W TOTOBOM NPOAYKIIHH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

- CIIOCOOHOCTb IUIAHUPOBATh M MPOBOJAUTH (PU3MUECKUE U XMMUYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH O0PabdOTKY MX pEe3yabTaTOB W OICHWBATH IMOTPEIIHOCTH, BBIABHTATh TMIIOTE3BI U
yCTaHaBJIMBATh I'PAaHUILBI UX NPUMEHEHHUs, MPUMEHSATh METOAbl MaTeMaTH4ECKOTro aHalu3a U
MOJICTTMPOBaHHMSI, TEOPETUIECCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

3Hamb. COBPEMEHHBIC TpeacTaBieHus 00 ocobeHHOCTsX crpoeHusi [IAB u BMC;
COBPEMEHHBIE TMPEJCTABICHUS O TEPMOJAMHAMUKE TMOBEPXHOCTHOIO CJIOS; COBPEMEHHBIE
TEHJICHIIMA PA3BUTHS HAHOTEXHOJIOTHH; OCHOBHBIE CIIOCOOBI TOJYYCHHS W CTaOMIM3AIUU
JIUCIIepCHBIX cucteM, conaepxammx [TAB u BMC, ob6nacti nmpUMEHEHHsI TaKUX KOMITO3UIINN;
OCHOBHEIC MeTObI aHann3a I[1AB;

ymemn: BBI6paTB HauOoyiee TEXHOJIOTHMYECKHU INPUMCHUMYIO CXEMY IIOJYHYCHUSA
IlHCHGpCHOﬁ CHUCTCMbI C 3aJaHHBIMU XapPAKTCPUCTUKAMU, 000CHOBATH IMPUMCHCHUC Pa3JIMYHBIX
CTa6I/IJ'II/ISaTOpOB IIpU MMOJTYy4YCHHUUN ,I[I/ICHepCHOI>'I CHUCTCMBEI,

671a0ems: OCHOBHBIMM METO/JaMHU KOJUIOMJIHOW XHMHUHU IIpU pPa3paboTKE COCTABOB
pPa3IMYHOIO Ha3HAYEHUs; JIaOOpATOPHBIMU METOJUKAMU MCCIEAOBaHUS BOJIHBIX M HEBOJHBIX
pactBopos [TAB u BMC.

3. Kparkoe conepxaHue JMCUMILTHHBI:
Bgenenue

Ocob6ennoctu crpoenus [IAB u BMC. ®opmMupoBaHue 1 CTpOEHHE TOBEPXHOCTHOT'O CIIOS.
[TonsTus 0 MuodguIbHON U TM0(OOHON AUCTIEPCHON CHCTEME.

Ancop6uus ITAB 1 BMC Ha pa3ianusbIx rpaHuniax pasjaena das

Ocob6ennoctu aacopomuun [TAB u BMC Ha XHAKAX W TBEPIBIX MOBEPXHOCTSX.
TepMmoannamuueckoe omnucanue aacopobuuu. Krnaccudukanus v aHamu3 H30TEpM aAcopOLuu.
AncopOunonHbIe TUIeHKU. [IeHBbl.

Moauduxanus TBEpAbIX moBepxHocTel mpu nomouu [TAB u BMC.

Tunpodunuzanus u rugpododusalys TBepAbIX MOBEPXHOCTEH. 30TepMbl cCMaunBaHus U
ux a"anau3. Meron [{ucmana.

I'unpodunsro-munodunsHelii 6ananc. Yucna I'JIb. IlapameTp ynmakoBku.



[Tonsatue o mxanax ['JIb. Meroasl I'pudpduna u J[3Buca mnst pacuera uucen [JIb.
IM'uapodunsHO-0I€0PUITHPHOE COOTHOIIIEHHUE.

Kputnueckas konnentparus muiemuiooopazopanus (KKM).

Tepmomunamuka muremniooopazopanus. @akropel, Biustonme Ha KKM. Temmepartypa
Kpadra. CoBpemeHnHble mpeacTaBieHuss o comoomnuszannu. HoBeie momxonasr PycaHoBa.
Besukyibl.

PactBopsI monumepos.

TepMoauHaMHUUECKUM MOAXOJ K OIMCAaHUIO PacTBOPOB IOMMEpPoB. HaamoiekymspHble
ctpykTypsl. Teopusa @nopu-Xarruuca. Temnepatypa @nopu.

OnpeneneHue MOJICKYJISIPHOM MaccChl.

Metoapl onpeneneHus MOJIEKYISpHOM U wmunewsipHoll maccel IIAB u BMC.
@®paknOHUPOBaHHE MTOJUMEPOB. MOJIEKYIISIPHO-MAaCcCCOBOE paCIIpeIeIICHHE.

HucnepcHsie cuctemsl, ctabunusuposannbie [IAB u BMC.

Omynbscun. Ilogbop crabunmsaropa. Mukposmynbeun. Cycnensuu. I[Ipumenenue
JMCTIEPCHBIX CHcTeM, cTabuimmsupoBanHbix [IAB u BMC.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auernpix | B akazewm.
Bunst yueOHoI paboThI CAMHILAX Jacax
OO0mas TPyA0eMKOCTh JMCHHUIIIMHBI 110 Y4eOHOMY IUIaHY 4 144
AyIuTOpHBIE 3aHITHS: 0,56 20
Jlexruu (JIek) 0,22 8
[Mpaktuyeckue 3ansatus (I13) 0,33 12
JlaGopaTtopust - -
CamocrositesnbHas padora (CP): 3,19 115
CamocTosITeIbHOE U3YUYECHHE Pa3/IeNIOB AUCITUILIHHBI 3,19 115
Buja koHTpoOJISi: IK3aMeH 0,25 9
AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«/lonosiHuTEILHBIE TJIaBbI KoJLTonaHoi xumun» (b1.B./1B.3.2)
1. Heap aucuuniauubl - (HOPMUPOBAHHE y OOYUYAIOMIMXCS CHCTEMATH3UPOBAHHBIX

3HaHUM 00 0COOEHHOCTSX MOBEACHUS MOBEPXHOCTHO-aKTUBHBIX BemecTB (ITAB) Ha pa3znuyHbIx
rpaHumax pasmgena (a3, O KOJUIOMTHO-XMMHYECKHX CBOWCTBaX BBICOKOMOJICKYIISIPHBIX
coeaunenuit (BMC), o cioco6ax ctabuinnsannu qucnepcHbix cuctem npu nomoinu [TAB u BMC.

2. B pe3yabrare wu3y4eHHMs [AUCHUIUIMHBI O00y4YalIMiics 1O mporpamme
0akajaBpHUaTa J0JIKEH:



Obaaoams crnenyromumu  obmenpodeccuonanpabiMu (OIIK) u mpodeccuonanbabivu  (I1K)
KOMITCTCHITHSIMHU:

- CIOCOOHOCTh M TOTOBHOCTH HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccruonanbroi aesreaproctu (OITK-1);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (DU3MUYECKONl KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMHM BEIECTBAa Ui MOHUMaHUS
OKpY’Karomiero Mupa u sicauii mpupozst (OITK-2);

- CIOCOOHOCTH U TOTOBHOCTB OCYILECTBIISITh TEXHOJIOTMUECKUN MPOI[ECC B COOTBETCTBUU C
pErjiaMeHTOM M HCHOJIb30BaTh TEXHUUYECKHE CPEACTBA I U3MEPEHUsS] OCHOBHBIX MapameTpoB
TEXHOJIOTHYECKOT0 IIPOIECcca, CBOMCTB ChIPbs U MPOYKIIHH (TIK-1);

- TOTOBHOCTH MPUMEHSTh AHAIUTUYCCKUE W YMCIICHHBIE METOIbI PEIICHUS TOCTABICHHBIX
3ajla4, WCIOJb30BaTh COBPEMEHHBbIC HH()OPMAIMOHHBIC TEXHOJIOTHUH, MPOBOIUTH 00pabOTKY
uH(pOpMAllMK  C  UCIOJL30BAaHUEM  TPUKIAJAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
npoeCCUOHATILHOM JeSITEeIBbHOCTH, UCIIOIh30BATh CETEBBIC KOMIIBIOTCPHBIE TEXHOJIOTHH U 0a3bl
JTAHHBIX B CBOCH TMPO(eCCHOHATBLHOW 00JIACTH, TAKeThl MPUKIATHBIX IPOTpamMM IS pacdera
TEXHOJIOTHYECKUX apaMeTpoB obopynoBanus (ITK-2);

- CIOCOOHOCTh MPUHHMMATh KOHKPETHBIE TEXHUYECKHE pelIeHUus Mpu pa3zpaboTke
TEXHOJIOTHYECKUX IIPOLIECCOB, BBHIOMpATh TEXHUYECKUE CPEICTBA M TEXHOJOTMH C YYE€TOM
9KOJIOTHYECKUX TOCIEICTBUN UX IPUMEHEHHUS (TIK-4);

- CHOCOOHOCTH MPOBOAMUTHL AaHAIU3 ChHIPbS, MAaTEPHAIOB W TOTOBOM NPOAYKIIHH,
OCYILECTBIIATH OIIEHKY pe3yibraToB aHanu3a ([1K-10);

- CHOCOOHOCTH IJIAHUPOBATh U MPOBOJUTH (PU3HUECKHE U XMMHUUYECKUE SKCIIEPUMEHTHI,
IPOBOJIUTH O0Pa0OTKY MX pEe3yabTaTOB M OIEHHUBATH IOTPEIIHOCTH, BBIIBUTATh THIIOTE3Bl U
YCTaHaBIMBATh TI'PAaHULIBl UX MPUMEHEHUs, NPUMEHSITh METOJbl MAaT€MAaTHYECKOTO0 aHaiu3a U
MOJICTTMPOBaHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

3Hamb. COBPEMEHHBIE TpeacTaBiieHus 00 ocobeHHocTsXx crpoenusi [IAB u BMC;
COBPEMEHHBIE IMIPEIACTABICHUS O TEPMOJAMHAMUKE IOBEPXHOCTHOTO CIIOSl; COBPEMEHHBIE
TEHJICHIIMA Pa3BUTHS HAHOTEXHOJIOTHUH; OCHOBHBIE CIOCOOBI TIOJIYYCHHS W CTAaOMIM3AIUU
mucnepcHeIx cucteM, conepxkamux [IAB u BMC, obnactu mprMeHEHHs TaKUX KOMIIO3UIIU;
OCHOBHEIEC MeTOBI aHanm3a [IAB,;

ymemyw: BbIOpaThb HamboJee TEXHOJIOTMYECKM NPUMEHHMYI0 CXeMy [OJIy4eHUs
JMCTIEPCHOM CHCTEMBI C 33JJaHHBIMHM XapaKTePUCTHUKAaMH; 0OOOCHOBATh MPUMEHEHHE Pa3IMYHbIX
CTaOUIIN3aTOPOB NP MOTYYEHUH TUCIIEPCHON CUCTEMBI;

671adems: OCHOBHBIMM METOJaMHU KOJUIOMJTHOW XHUMHHU IIpU pPa3paboOTKE COCTABOB
Pa3IMYHOIO Ha3HAYEHUs; JIaOOPATOPHBIMU METOAMKAMHU MCCIEIOBAaHUS BOJIHBIX M HEBOJHBIX
pactBopos [TIAB u BMC.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
Beenenue

Jlmopunpaeie W JModoOHBIE mucniepcHble cucTeMbl. Kpurtepuit Pebunaepa-lllykuna.
PactBops! ITAB 1 BMC kak n1o¢uibHbIe AUCTIEPCHBIE CUCTEMBI.

OcCHOBHbIE KOJTMYECTBEHHbIE XapaKTEPUCTUKHU aJICOPOLIMK — a0CO0OTHAs U rHO0COBCKas
ancopbuus. TepMoarHaMU4ecKoe OMMCaHue acoOpPOLIUH.



Ocob6ennoctu aacop6oumu [TAB u BMC Ha XUAKHX ¥ TBEpPAbIX IOBEPXHOCTSIX.
Knaccudukanus u ananus u30TepM aacopOruu. AacopOIrimoHHbIe IeHKH. [1eHBbl.

Mopaudukarus TBepabix moBepxuocrer npu nmomomu [TAB 1 BMC. Bnusiaue cTpyKTyphl
MOJIJIOKKH.

Tanpodunuzanus u rugpododu3aIys TBEpAbIX MOBEPXHOCTEH. M30TepMbl CMaunBaHus U
ux a"aiau3. Meron Llucmana.

Tanpodunsro-munoduneHeni 6amanc. Yucna I'JIb. Ilapamerp ymakoBKHM — pacyer u
Ha3HAYCHUE.

[Tonstue o mkamax ['JIb. Meronsl ['pudduna u JpBuca mist pacuera uucen [JIb.
[I'unpodunsHo-0neopmnbHOe cootHomenue (I'OC). Meron Kpyrnsikosa-Kaperkoro.

Kputnueckast koHenTpanus mumemuiooopaszoBanus (KKM).

Tepmonunamuka wmuneiooopazoBanus. OCHOBHBIE TEOPUHM MHIIEIIIO00pA30BaHUS —
3aKOH JICUCTBYIOMHUX Macc U (azoBas mozaenb. Dakropsl, Biustomme Ha KKM. Temneparypa
Kpadra. Temneparypa nomyrHeHnusi. CoBpeMeHHbIE MpeAcTaBieHus 0 conodunmuzannu. Hoele
nonxonsl A.M. PycanoBa. Besukynel — ocoOeHHOCTH CTpoeHHMsi U cBoiicTBa. IIpumeHenue
BE3UKYJSIPHBIX CUCTEM. JIUIIOCOMBI.

PacTtBopb! monrmepos.

TepMmoauHaMuuecKkuil MOAXOJ K OMMCAHUIO PAacTBOPOB MonumepoB. HaamonekynsipHbie
ctpykrypsl. Teopust @nopu-Xarruaca. Temneparypa @nopu. Beiciasg 1 HU3Ias KPUTUYECKUE
TEMIIepaTypbl CMEUICHUSI.

Onpenenenre MOJIEKYISIPHON MacChl.

MeTtoapl omnpeneneHuss MoJIeKysipHOl u muueuisipHoit macesl [TAB u BMC. Meton
JeGas. YnprpauentpugyrupoBanue. OpaklinOHUPOBAHUE TOJUMEPOB. MOJIEKYISIPHO-MacCOBOE
pacmpeneneHue.

HucnepcHble cuctemsl, ctabunusuposannbie [TAB u BMC.

Omynbscun. [lopbop crabunmsaropa. Muxposmynscun. Hanosmynscun. CycrieH3uu.
[TpumeHeHue aucnepcHbIX cucteM, ctaduinnsupoBanHbix [TAB u BMC.

4. O0bem y4eOHOH JUCHUIIMHBI

B 3auernbix | B akagem.
Bunael yue6HOM paboThI CAMHIIAX yacax
O01as Tpya0eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 4 144
AyIUTOPHbIE 3aAHSITHS 0,56 20
Jlexumn (Jlek) 0,22 8
[TpakTuueckue 3anstus (I13) 0,33 12




JlaGopaTtopust - -
CamocrositensHas padora (CP): 3,19 115
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB JUCITUILIMHBI 3,19 115
Buj koHTpOJIS: IK3aMeH 0,25 9

AHHOTaNus padoyeil mporpaMMsl JucUUIIMHBI «CoBpeMeHHbIe MeTOAbI PU3UKO-
XHMHYECKOro aHA/IN3a opranndyeckux semecrs» (b1.B.J[B.4.1)

1. Hear aucHMIUIMHBI: chopMUpoOBaTH y OOydYarOIIMXCS OOIINEe IPEICTABICHHUE O
HambOoJee MIMPOKO TPUMEHSEMBIX COBPEMEHHBIX WHCTPYMEHTAIBHBIX METOJaX aHajm3a
OpraHuveckux BemiecTB. (O3HAKOMHUTh HMX C TEOPETHYECKUMH OCHOBAMH OJTHX METOOB.
CdopmupoBaTh y CTYICHTOB 3HaHUS, 00ECIEUYMBAIOIINE UM CIIOCOOHOCTH CaMOCTOSITEIILHOTO
BbIOOpPa KOHKPETHBIX METOJOB aHaiHM3a OpraHndeckux BemiecTB. O0ecrnednTh O0ydaronmxcs
MPAKTUYCCKUMH HABBIKAMH M YMEHUSMH, HEOOXOJUMBIMU JUISI CAMOCTOSITEIILHOTO PEIICHUS
NPUKJIAJTHBIX XUMUKO-aHATUTHYECKUX 3a]1a4.

2. B pe3yabrare wu3ydyeHHs IUCHUIUIMHBI O0yYAWUIWICS MO mporpamme
0akaJjiaBpUaTa J10JIKeH

Ob6naoams cnenyroummmu obmienpodeccuonansibiMu  (OINK) u mpodeccnonansupiMu (ITK)
KOMIICTCHITHSIMHU:

- CITIOCOOHOCTHIO U TOTOBHOCTBIO UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
JUCHHUIUTAH B ipodeccuonanbroi aesreabroctu (OITK-1);

- CHOCOOHOCTBIO MPOBOAUTH AaHAU3 CHIPbS, MATEPUAIOB U TOTOBOM MPOAYKIIHH,
OCYILECTBIIATH OLIEHKY pe3yibraToB aHanu3a ([1K-10);

- TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHWE CBOMCTB XMMHUYECKHUX DJIEMEHTOB, COSAUHEHUN U
MaTepralioB Ha UX OCHOBE JIJIsI PelieHus 3a1a4 npodeccnonanbHoi aesiteaproct (ITK-18).

3Hams.
- OCHOBHBIC 3aKOHBI, JIC)KAIINE B OCHOBC COBPEMEHHBIX MCTO10B Q)HBHKO-XI/IMI/I‘IGCKOFO aHaJIn3a,

- OCHOBHYIO TCPMHHOJIOTUIO, OTHOCAINYIOCA K COBPEMCHHBIM MCETOJaM (1)I/I3I/IKO-XI/IMI/I‘~IGCKOFO
aHaJIM3a,

- OCHOBHBIE MPUEMBI TPOBEICHUS IKCIIEPUMEHTA B 00JIACTH aHAIUTUYECKOM XUMHUH.
ymemy:

- IPUMEHSTH TMOJYYECHHBIE B XOJ€ M3YYEHUs JMCUUIUIMHBI JJI1 PELICHHS MPUKIAJHBIX 3a1ad,
CBSI3aHHBIX CO CBOEH JalbHeHIIel mpodeccnoHanbHOM 1eSTeTbHOCTH;

- CaMOCTOATCIIbHO BBIGI/IpaTB AHAIIUTUYCCKUC MCETObI, NPUTOAHLIC JISI PCIICHUSA KOHKPCTHBIX
IMPUKJIAAHBIX 3a1a4.

81a0emsw:

- MPAaKTUYECKMMU HaBBIKAMH, HEOOXOAMMBIMU JJIsl pelleHHs MPUKIAAHBIX 3a7ad B 00JacTu
MHCTPYMEHTAJILHOTO aHAN3a.

3. KpaTkoe conep:xkaHue TUCHUILINHBI



1. BBenenue B coBpeMeHHBIE (pU3NYECKHE U (PU3HKO-XMMUYECKHE (MHCTPYMEHTAIbHbIC)
METO/Bl aHalIM3a OpraHuyYecKux BemecTB. [IpenMer u oOmias KiaccuUKanUsg METOIOB.
UyBCTBUTENBHOCTD U CEIEKTUBHOCTh METOJIOB aHAIM3A.

2. CnekTpajabHble METOJIbI aHamu3a. B3auMoaeiicTBrUE AIEeKTPOMArHUTHOTO U3JIYYEHHS C
BelecTBOM. OCHOBBI TEOPUU B3aMMOJECHCTBUS U3IYyUYEHHUs C aTOMaMHU U MOJIEKYJaMU. ATOMHBIE
¥ MOJICKYJISIPHBIE CIIEKTPHI IOTJIOICHHS U 3nydeHus. Kinaccudukamus cCrieKTpalbHbIX METOIOB
aHaJIn3a.

Metoabl aTOMHOM CHEKTPOMETPUM (DJIEMEHTHBIH aHaln3): aTOMHO-3MUCCHOHHAs U
aTOMHO-a0copOuMoHHas crnekTpockonus. I[IlpuHuunel MeTtomoB. Ilpumepsl HpPaKTUYECKOTO
IPUMEHEHHUs METOJIOB B aHalM3e OMOJOrMYECKH-aKTUBHBIX BEIIECTB U B (hapMaleBTUUECKOM
aHasn3e. MeTposoruueckue XxapakTepUCTUKN METO10B @aTOMHOM CIIEKTPOCKOIIHH.

MeTo1bI MOJIEKYIISIPHOM CIIEKTPOCKOMHH.

MonexymsipHass aOCOpOLMOHHAS CIEKTPOCKONHUS B BHIUMOH U  ylbTpaHuOIETOBON
o0jacTM  Kak METOJ| MCCIEA0BaHUS AJIEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYII.
XapakTEpUCTUKHU DJIEKTPOHHBIX COCTOSSHUMI MHOIOATOMHBIX MOJIEKYJI: SHEpPrusi, BOJIHOBBIC
(GyHKIIMH, MYJIbTUILUIETHOCTb, BpeMs *U3HU. [I[puMeHeHNne 3J€KTPOHHBIX CIIEKTPOB MOTJIOUICHUS
B KAaueCTBEHHOM, CTPYKTYPHOM U KOJMYECTBEHHOM aHaIW3ax. TEeXHUKAa MOJIEKYJISIPHON
CIEKTPOCKOIUY MOIJIOMIEHUS B BUIAUMON 1 Y P-001acTsIX.

MornexyssipHasi SMHUCCUOHHAs CIIEKTpocKomnus - piayopumerpusi. TeopeTrnueckne OCHOBBI
metoza. Gakropsl, BAMAONME HA (IIyOPECLEHIIHIO.

WudpakpacHas CIIEKTPOCKOIIHSL. Metoael  kosnebarenbHOU CIIEKTPOCKOIIHH.
Nndpakpacusie (MK) cnekTpsl 1 KoMOMHAIIMOHHOE paccesiHue cBera. KoneOaTenbHble CIIEKTPHI,
YPOBHH SHEpPrud, UX Kiaccupukanus, GpyHraMeHTaIbHble, 00EPTOHHBIE U COCTABHBIE YaCTOTHI.
CremuduuHocTs  KoneOaTelabHbIX  CHEKTpoB. [IpuMeHeHHe  MeTonoB  KosebaTeabHOMH
CIIEKTPOCKOIINH ISl KAYECTBEHHOI'O U KOJIMYECTBEHHOTO aHanu3a. Texnuka WK crekrpockonuu
u cnekrpockonuu KP.

MeTpOHOFI/I‘{eCKHe XapPaAKTCPUCTUKU METOA0B MOJ'IGKy.]'IHpHOfI CIICKTPOCKOIINH.

3. CnekTpockonus sJIepHOT0 MarHUTHOTO pE30HaHca. SIBlIeHuE SIepHOr0 MarHUTHOTO
pe3onanca. [Ipumenenne SAMP B paznudnbix 00JacTsIX XUMHH, OMOJIOTUU U MenuuuHbL. SAMP-
CHEKTPOCKOIHS OPraHMYECKUX COeIUHeHu Ha aapsax TH.

[Ipunnumner yctporictBa U paboThl coBpemeHHoro SMP-cnektpomerpa. Baknocts u
3HauEHUE MPAaBUIBHON MPOOOMIOATOTOBKH Il mpoBeneHus AMP-uccnenoBanusi.

OcCHOBHbBIE TIOHATHSA. YPAaBHEHHME pe30HaHCA. XHMMHUYECKUN CHBHUI, BIUSHHUE Ha €ro
BEJIMYMHY DJIGKTPOHHOTO  OKpYKEHUss U  mpupoisl  pactBoputens. CHHUH-COUHOBOE
B3aUMOJICHCTBUE, KOHCTAHTa CIHUH-CIIMHOBOI'O B3aUMOJECHCTBUSA, MYJIbTUIUIETHOCTh CUTHAJIOB B
cnektpe. [lopsnok criektpa. ToHKast U CBepXTOHKas CTpyKTypa criektpoB SIMP, mpasuma or6opa.
[TonsiTHie O CIMHOBOM CUCTEME M IPaBHUJIa HOMEHKJIATYPbI CIIMHOBBIX cUcTeM. CIIEKTpBI IEPBOTO
nopsiika. CrCcTeMBI BBICOKUX MOPSAAKOB. PeakcanioHHbIE TPOLIECCHI.

SAMP cnextpockorust Ha sapax ~C, °F, 3P, T'ereposnmepmas passaska. IIpumeps
CHEKTPOB pa3NuYHbIX BemiecTB. AnepHbiii adpdext Opepxaysepa. J[ByMepHas CHEKTPOCKOMUS
SAMP. [lunamuueckue s¢dextsi B SIMP cnektpax. Bo3moxHocTH coBpemeHHoW SIMP-
CIIEKTPOCKOIINN B CTPYKTYPHBIX, KHHETUYECKNX U TEPMOANHAMUYECKHUX UCCIIEIOBAHUSIX.

4. Macc-crieKTpOMEeTpHs U pe30HaHCHBIE METObl aHAJIN3a OPTaHNYecKuX BemiecTs. Macc-
CHEKTPOMETpHUs: OOIIME TPUHIUITBI U OTINYHUS PA3IUUHBIX MAaCC-CIIEKTPOMETPUUYECKUX METOJIOB.
[IpumeHeHus Macc-creKTpaibHbIX MeT0a0B. CrocoObl MOHM3AlMM, HCHOJIb3yeMble B Macc-



criektpomeTpuu.  KayecTBEHHbII M KOJMYECTBEHHBIM  MAacC-CIIEKTPAJIbHBIA  aHaIu3
MHOTOKOMIIOHEHTHBIX cMeceil. XpomaTo-Macc-CeKTpOMeTpus (MPUHIMIBI U PUMEHEHUS AJIs
aHaJIM3a JICKAPCTBEHHBIX IMPEMapaToB M OHOJIOTHMYECKHX OOBEKTOB). MeTpoorudeckue
XapaKTEPUCTUKU METOJa MacC-CIIEKTPOMETPUU.

5. Ananmutuueckas xpomartorpadus. Kiaccuduxamus xpomarorpaduyeckux METOOB.
Obmas teopust xpomartorpaduu. OCHOBHBIE MOHATHS Xpomarorpadpuu. DddexkTuBHOCTE U
CEJIGKTUBHOCTh XpoMaTorpaduyeckoro paszeneHus. TUnbl JeTeKTOPOB B XpoMmaropradhuu U UX
qyBCTBUTEIBHOCTD. 3a/1a4i KOJIWYECTBEHHOTO aHalW3a M HIeHTH(UKAIUU. AHAIU3 U CIIOCOOBI
obcuera xpomartorpamM. BricokoaddektuBHas skuakoctHas xpomarorpadus (BIXKX).
Knaccugpukamuss meronoB BOXX mno wmexanmsmy pasgenenus.  HopmanbHo-(pasoBas u
obpameno-dazoBas BDXXX. CopOentbl u 3moeHTh. O6nactu npuMmeHeHus. CrienuaibHbIC
Bapuantel BDXKX. TazoBas xpomatorpadus. OOnacte mnpumenenusi. PacnpenenurenbHas
IUIOCKOCTHAsI XpoMaTorpadusi: TOHKOCIOHas u OyMaxxHas xpomarorpadus. VX npuMeHneHnue B
aHayu3e OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

6. DIEeKTpOXMMHMUYECKHE METOJbl aHajiu3a B AaHaJIM3€ OPraHMYeCKUX BELIECTB.
Knaccudukanus 5>IeKTpOXMMHUECKUX METOJNOB aHanu3a. [loTeHIMOMETpUYEecCKUui MeToj
ananmu3a. [lpunmun mertona. Knaccudukamus u xapakTepucTuka 3J1eKTpo1oB. oHCeneKTHBHbBIE
anektpoabl. Ilpumenenuwe [y aHaiuM3a OpraHMYecKUX BewiecTB. [IpsMas moTeHuMOMETpHs.
[ToreHumomerpuyeckoe  TUTpoBaHue. KpuBble  MOTEHUMOMETPUYECKOTO  THUTPOBAHMS.
Kynonomerpus. Kynonomerpuueckoe tutpoBanue. Konaykromerpusi. Konaykromerpuueckoe
TUTpOBaHue. Bompramnepomerpusi.

7. Kanumnsapusiii anexkrpodopes. Teopus kanusuigspHoro siaektpodopes3a. OcCHOBHbIE
MOHATHUS U TEPMHUHOJIOTHS, TPUHSATAS B MeTO/1e. DPPEKTUBHOCTD U CEJICKTUBHOCTH OIIPEICICHUH.
Onexktpodoperpamma.  AnmaparypHoe — opopmieHHME ~ MeToAa.  Buabl  KanuuIIpHOTO
anekrpodopesa: 3oHHBI KO®, aduaapit KOO, wumemtsipHas 3ICKTPOKHHETHYCCKAS
KallWIIsipHas xpomarorpadus, reab-KOO, U303JIEKTPUYECKOe (okycupoBaHue.
KonuuectBeHnHbld aHanu3 u 3agaun ujaeHTupukanuu metogqom KO®. Ilpumenenune KOO B
aHayu3e OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

8. [Tonsspumerprueckuii Meton aHanmu3a. CyIHOCTh OIIPUMETPHUECKOTO METO/Ia aHAIIN3a.
HpI/IMeHeHI/IC MOJIAPUMCTPHHU. OHpeI[eJ'IeHI/IG KOHILOCHTPAUNU ONTUYCCKN AKTUBHBIX BCIICCTB B
pacTBope.

4.00beM yueOHOH THCHMIIINHBI

B B akaaem.
3a4eTHBIX

Buabl yueounoit ThI
Abl y4eOHoii pado equHMIax | dacax

OO0mas TpyA0eMKOCTh TUCHUIUIMHBI 110 y4eOHOMY IJIaHy | 2 72
AyIuTOpHBIE 3aHSITHS: 0,28 10
Jlexmm (Jlek) 0,28 10

IMpakTrueckue 3anstus (I13) - -

JlaGopaTopus - -

CamocrositenbHas padora (CP): 1,61 58

CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHbI 1,61 58




Buja uTOoroBoro KOHTpoOJIsi: 3a4yer 0,11 4

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«AHCTpYMEHTAIbHBIE METOABI XUMHYecKoro anajiuza» (b1.B.J1B.4.2)

1. Heap aucHUMIUHBL: cHOPMUPOBATH Yy OOydarOMUXCs O0INee MPEICTaBICHUE O
Haubosee MIMPOKO TPUMEHSEMBIX COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX METOJaxX aHaiausa
OpTraHu4YCCKUX BCHICCTB. O3HaKOMHTb HX C TCOPCTUYCCKMMU OCHOBAMU JOTHX METOHOB.
CdopmupoBaTh y CTYJEHTOB 3HaHUS, 00eCNEUMBAIOIINE UM CIOCOOHOCTH CaMOCTOSTEIHHOIO
BBIOOpPa KOHKPETHBIX METOJIOB aHaIM3a OpraHnYeckux BemecTB. O0ecnednTh 00ydaromuxcs
MPAKTUYECKUMH HaBBIKAMU M YMEHUSIMHU, HEOOXOJUMBIMU [UIsl CAMOCTOSITENILHOTO pPELICHHS
MPUKJIAAHBIX XUMHUKO-aHAJIMTUYCCKUX 3a/1a4.

2. B pe3yabTaTe wu3y4YeHHs JUCHUIJIMHBI OoOyvyawluiicsi mo mporpamMmme
0akajaBpHUaTa J0JIKEeH:

Ob6naoams cnenyroummu obmienpodeccuonansibivu  (OINK) u mpodeccnonansupiMu  (ITK)
KOMIICTCHITHSIMHU:

- COCOOHOCTh M TOTOBHOCTH HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
JUCHHUIUTAH B Tipodeccuonanbroi aesreabroctu (OTTK-1);

- CIOCOOHOCTh TIPOBOJMTH AaHAIU3 CHIPbS, MATEPUAIIOB W TOTOBOM NPOAYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHUE CBOWCTB XMMUYECKHMX 3JIEMEHTOB, COCAMHEHUI U
MaTepUalioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenbroctu ([1K-18).

3HAmM»s.
- OCHOBHBIC 3aKOHBI, JIC)KAIIINC B OCHOBEC COBPECMCHHLIX MCTOI0B (1)I/I3I/IKO'XI/IMI/I‘IGCKOFO aHaJIM3a,

- OCHOBHYIO TEPMHHOJIOTHIO, OTHOCSIIYIOCS K COBPEMEHHBIM METOAaM (PH3HKO-XUMHUYECKOTO
aHajamn3a;

- OCHOBHBIE NPUEMBI IPOBEJICHUS HIKCIIEPUMEHTA B 00JIACTH aHAIUTHYECKON XUMUH.
ymems.

- NPUMEHATH IOJIyYEHHBIE B XOJA€ M3YyYEHHs NUCLMIUIMHBI Ul PELICHUs NMPUKIAIHBIX 3a/1ad,
CBSI3aHHBIX CO CBOEH JalibHEHIIeH MpodeccnoHalbHOM 1eATeNbHOCTH;

- CaMOCTOATCIIbHO BBI6I/IpaTB AHAIIUTUYCCKUC MCETObI, NPUTOAHLIC JIsI PCIICHUS KOHKPETHBIX
MPUKJIAAHBIX 3aaa4.

enaoems.:

- IMPAKTUYCCKUMH HAaBbBIKaAMHU, HGO6XOI[I/IMI>IMI/I IJI1 pCIICHUA TNPUKIAJIHBIX 3a1ad B obOnactu
HHCTPYMCHTAJILHOTO aHAJIMN34a.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. BBeneHnue B coBpeMeHHbIe Qu3ndeckue U (PU3NKO-XUMUYECKUE (MHCTPYMEHTAIBHEIE)
METO/bl aHajiu3a OpraHWYecKux BemecTB. [IpenMer um oOmias KiaccUPUKAIMS METOJMOB.
UyBCTBUTENBHOCTh U CEIEKTUBHOCTh METOJIOB aHAIM3A.



2. CnekTpanbHble METO/BI aHaIM3a. B3aumoaeiicTBie 31€KTPOMarHUTHOTO U3JIY4YEHHUS C
BenieCcTBOM. OCHOBBI TEOPHH B3aUMOACUCTBHS U3IYYCHHs C aTOMaMU U MOJICKYJIaMU. ATOMHBIE
¥ MOJICKYJISIpHBIE CIIEKTPBI MOTJIOICHNS U n3iydeHus. Kinaccuukaius cieKTpaibHbIX METOI0B
aHanausa.

Metoabl aTOMHOM CHEKTPOMETPUM (DJIEMEHTHBIN aHaln3): aTOMHO-3MUCCHOHHAs U
aTOMHO-a0copOuMoHHas crnekTpockonus. I[lpuHuunel MetomoB. Ilpumepsl NpPaKTUYECKOTO
IPUMEHEHHUs METOJIOB B aHaiM3e OMOJOIMYECKU-aKTUBHBIX BEIIECTB U B (hapMalieBTUUECKOM
aHasin3e. MeTposornueckue XapakTepUCTUKH METO/1I0B AaTOMHOM CIIEKTPOCKOIIHH.

Metoasl MOJIEKYJIAPHON CIIEKTPOCKOIIUU.

MonexymsipHass aOCOpOLMOHHAS CIEKTPOCKONHUS B BHIUMOH U  ylbTpaHuOIETOBON
o0jnacTM  Kak METOJ MCCIEAOBAaHUSA JJIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYIL.
XapakTEepUCTUKHU DJIEKTPOHHBIX COCTOSHUMI MHOTIOATOMHBIX MOJIEKYJI: DHEpPrusi, BOJIHOBBIC
(GyHKLINU, MYTBTUIUIETHOCTD, BpeMsi KU3HU. [IpuMeHeHune 3eKTPOHHBIX CIIEKTPOB MOTJIOMICHUS
B KAaueCTBEHHOM, CTPYKTYPHOM U KOJMYECTBEHHOM aHaJIM3ax. [EeXHUKA MOJICKYJIAPHON
CIEKTPOCKOIUY MOIJIOMIEHUS B BUAUMON 1 Y D-001acTsIX.

MornexyssipHasi SMHUCCUOHHAs CIIEKTpocKomnus - piayopumerpusi. TeopeTrnueckne OCHOBBI
meroza. Gakropsl, BAMAIONME HA (IIyOPECLEHIIHIO.

WndpakpacHas  cnekTpockonus.  Meroasl  KosebaTelnbHOH  CIIEKTPOCKOIMH.
WNudpakpacusie (MK) ciekTpsl 1 KOMOMHAIIMOHHOE paccesiHue cBeta. KonebaTenpHbIe CIIEKTPHI,
YPOBHHM 3HEpPIruu, Ux Kiaccupukanus, GpyHraMeHTaIbHble, 00EPTOHHBIE U COCTABHbIE YAaCTOTHI.
Cremuduunocts  KonebaTelabHBIX  CHEKTPOB. [IpuMeHeHWe  MeTOoloOB  KosebaTeabHOM
CIEKTPOCKOINY AJIs1 KAYECTBEHHOI'O U KONIM4YeCTBEHHOro aHanu3a. Texnuka MK cnexrpockonuun
u cnexkrpockonuu KP.

MeTpOHOFI/I‘{CCKHe XapaKTCPHUCTUKU MCTOJ0B MOJ'I@Ky.]'IS[pHOfI CIICKTPOCKOIINH.

3. CHnexTpocCKONus SIepHOI0 MAarHUTHOTO pE30HAaHCA. SIBJIEHHE SJIEpHOIO0 MAarHUTHOIO
pe3onanca. [Ipumenenne SAMP B paznudnbix 00JIacTIX XUMHH, OMOJOTUU U MeIUUUHBL. SIMP-
CIIEKTPOCKOIUS OPTraHUYECKUX COEAMHEHUN Ha SAPAX H.

[Tpunnuns!l ycTpoiicTBa M paboTel coBpeMeHHoro SMP-cnextpomerpa. BaxnocTs u
3HAYCHHE MPABWIBHON MTPOOOTIOATOTOBKY i npoBeaeHust AMP-uccnenoBanus.

OcHOBHbIE TIOHATUS. YpaBHEHHUE pE30HAHCA. XUMHUYECKUU CJIIBUI, BIMSHHE Ha €ro
BEIIMYMHY  JJICKTPOHHOTO  OKPY)KEHMsI U TpUpoasl  pacTBoputelnisa. CHMH-CIHMHOBOE
B3aMMOJICVCTBHE, KOHCTAHTA CIIMH-CIIMHOBOI'O B3aUMOJEHUCTBUS, MYJIbTUIUIETHOCTh CUTHAJIOB B
crektpe. [lopsnok criekTpa. ToHKas U CBepXTOHKas CTpyKTypa criekTpoB SIMP, mpasumna or6opa.
[ToHsiTHE O CIMHOBOM CHCTEME U MPABUIIA HOMEHKJIATYpPhl CHUHOBBIX crcTeM. CIEKTphI IEPBOTO
nopsiika. CUCTeMBbI BEICOKUX MOPSIKOB. PenakcaioHHbIe TPOIIECCHI.

SMP cnextpockomuss Ha sapax “C, °F, 3P, TIereposmepmas paspsaska. IIpumeps
CIEKTPOB pa3IMUHBIX BellecTB. SnepHbiil a3pdext OBepxaysepa. JBymepHas CHEKTPOCKOMUS
AMP. [Qunamuueckue s¢pdextsi B AMP cnexrpax. Bo3moxkHoctu coBpemenHoit AMP-
CIEKTPOCKOIINU B CTPYKTYPHBIX, KHHETHUECKHUX M TEPMOJUHAMUYECKUX UCCIIEIOBAHUSX.

4. Macc-crieKTpOMEeTpHs U pe30HaHCHBIE METObl aHAJIN3a OPTaHWYEeCKUX BellecTB. Macc-
CHEKTPOMETpPHUS: OOIIME TPUHIUITBI U OTINYHUS PA3IMUHBIX MACC-CIIEKTPOMETPUUECKUX METOJIOB.
[IpumeHeHus Macc-creKTpaibHbIX MeT0a0B. CrocoObl MOHM3AlMM, HCHOJIb3yeMble B Macc-
cnekrpoMerpu.  KayecTBEHHBI M KOJIMYECTBEHHBIM  MAacC-CIIEKTpajbHBIA  aHAIU3
MHOTOKOMIIOHEHTHBIX cMeceil. XpoMmaTo-Macc-CHeKTpOMeTpus (MPUHIMIBI U PUMEHEHUS AJIs
aHamu3a JIEKAPCTBEHHBIX INpenapaToB U OHOJOTHYECKMX OOBEKTOB). MeTpoioruueckue
XapaKTepUCTHUKU METOJ[a MacC-CIIEKTPOMETPHUH.



5. Amnamutnueckas xpomatorpadus. Kimaccudukamus xpomarorpaguyueckux MeETOOB.
O6mas Teopust xpomarorpadun. OCHOBHBIE TOHATHS xXpomarorpaduu. DPpPeKTHBHOCTH U
CEJIEKTUBHOCTh XpOMaTOrpauuecKkoro pasaeiaeHus. THUITbI JETEeKTOPOB B XpoMaTtoprapuu U ux
YYBCTBUTEIHHOCTD. 3a/1a4yll KOJIMYECTBEHHOIO aHajin3a U UACHTU(PUKAIMKU. AHAIU3 U CIIOCOOBI
oOcuera XxpomaTtorpamm. BricokoaddextuBHas sxuakoctHas xpomatorpadus (BIXX).
Knaccudukanmuss meromor BOXKX mo mexanusmy pasgenenus.  HopmanbHo-dazoBas u
obpameno-azoas BOXKX. Copbentsl u amoeHThl. OOmactu npumenenus. CrienuaibHbIC
Bapuantel BDOXKX. T'a3zoBas xpomarorpadms. OOnacte npuMmeHeHUs. PacnpenenurtenbHas
IUIOCKOCTHAsI XpoMmarorpadus: TOHKOCIOWHAs 1 OymaxkHast xpomatorpadus. VX npumeHenue B
aHayM3e OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

6. DIEKTpOXMMMYECKHE METOIbl aHajiu3a B AHAIM3€ OPraHUYECKUX BEIIECTB.
Knaccugukamuss 3IeKTpOXMMHUYECKHX METONOB aHaiuu3a. |lOTeHIMOMETPUYECKHH MEeTO.
ananmu3a. [IpuHoun mMerona. Knaccudukanus u xapakTepucTuka 31eKTpo1oB. HoHcenekTuBHble
anekTponsl. IIpuMeHeHue Uil aHamm3a OpraHudyeckux BemecTB. lIpsmas noreHumomerpus.
[Torennnomerpuyeckoe  TtuTpoBaHue.  KpuBble  IOTEHIMOMETPUYECKOIO  TUTPOBAHUS.
Kynonomerpus. Kynonomerpuueckoe tutpoBanue. Konpykromerpus. Kongykromerpuueckoe
TUTpOBaHuE. Boipramnepomerpusi.

7. Kanumsapusiil anexkrpodopes. Teopus kanwuigpHoro siektpodopesa. OCHOBHBIE
MOHATHUS U TEPMHUHOJIOTHS, TPUHSATAS B MeTO/1e. DPPEKTUBHOCTD U CEIIEKTUBHOCTD OIPEICIICHUIA.
Onexktpodoperpamma.  AnmaparypHoe — opopmieHHME ~ MeToAa.  Buabl  KanuuIIpHOTO
anekrpodopesa: 3oHHBI KO®, aduaapit KOO, wwumemtsipHas 3ICKTPOKHHETHYCCKAS
KaIllnJuIIpHas xpomarorpadus, renp-KO®, U303JIEKTPUYECKOE (okycupoBaHue.
KommyectBennsiit ananu3 u 3anaun uaeHtupukanuu merogqoM KDOOD. Ilpumenenne KOO B
aHayu3e OMOJIOTUYECKN aKTUBHBIX BEIIECTB.

8. [lonapumerpruyeckuit MeTo 1 aHanu3a. CymHOCTh MOJIIPUMETPUUYECKOTO METO/Ia aHAJIN3A.
[Tpumenenue nonspumeTpuu. OmnpeneneHre KOHLIEHTPAMU ONTHYECKH aKTHBHBIX BEIIECTB B
pacTBope.

4.00beM yueOHOH THCHHMIIINHBI

B B akaaem.
3a4eTHBIX

Buabl yueoHoii padornbl equMHMmax | Jacax

OO0masi TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIaHy | 2 72
AyAUTOpPHBIE 3aHATHS: 0,28 10
Jlexmm (JIek) 0,28 10

IMpakTuueckue 3anstus (I13) - -

Jlaboparopus - -
CamocrositebHas padora (CP): 1,61 58
CamocTosTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 1,61 58

Bua uTOroBOro KOHTpOJIsi: 3a4eT 0,11 4




AHHOTaIUA padoyeil MporpaMMebl AUCHUILIMHBI «MexaHHYecKHe MPOIecChl U
annaparbl XHMHYecKoii Texnoorun» (b1.B./[B.5.1)

1. lleap AUCHUNIMHBI - HAYYUTh CTYIACHTOB TBOPYECKOMY MOJXOAY K BBIOJTHEHHUIO
MEXaHMYECKUX PACYETOB OCHOBHOTO XMMHMYECKOTO OO0OpYIOBaHMS, CPOPMUPOBATH OCHOBBI
HWHKCHCPHOI'O MBIIIJICHUS 6YI[yIJ_II/IX CIICHUAJIMCTOB.

2. B pe3yabrare wu3ydyeHHs AUCHHUILVIMHBI O0y4YyawIIMiicsi MO TMporpamMmme
0akajaBpHaTa J0JIKEH:

Obnadams cnenyromumu oodmenpodeccuonanbubivu (OITK) komneTeHIUsIMHI:

- CIIOCOOHOCTh U TOTOBHOCTH UCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX AUCLHUILUINH
B npodeccuonanbHoi aestenprocta (OITK-1);
- TOTOBHOCTb HCIOJb30BaTh 3HaHHUA O COBPEMEHHOM (hU3MYECKOM KapTUHE MHUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIECTBA Ul IOHHMMaHUs
OKpYy’Karoliero Mupa u sisnenuit npupozst (OI1K-2);
- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUS O CTPOEHUHU BEIIECTBA, MPHUPOAEC XUMHUYECKOW CBSA3H B
pa3IMYHBIX KJIaccax XUMHYECKMX COEAMHEHHMH NJIs IIOHUMaHUS CBOMCTB MaTepHaliOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKarIuX B okpysxkaroiiem mupe (OITK-3).

3Hamy:

- TEOPETUYECKHE OCHOBBI IIPOLIECCOB U3MENLUYEHUS U CMEIICHHUS;

- KOHCTPYKLMH U IPUHLIMIIBI JEHCTBHUS OCHOBHBIX COBPEMEHHBIX MAILIUH I U3MEbUYCHUS
U CMEILIEHUSI MaTepUaloB;

- METOJIMKH pacueTa TEXHOJIOTHYECKOTr0 000py10BaHHUS.

ymemy:

- IPOBOJAUTH MEXAHUYECKUE PACUEThI IEMEHTOB MAIUUH JUIS U3MEJIbYCHHS U CMEIICHUS
MaTepuasoB.

gnademn:

- HaBbIKaMU aHAJIM3a MEXaHMYECKHUX MPOLECCOB XUMUUECKUX IIPOU3BO/ICTB;

- TEXHOJIOTUYECKUMU pacueTamMyu 000pyI10BaHUS;

- pacyeramMM THIIOBBIX J€TaJ€dl MAIlWH, IOJIb3YSICh CIIPABOYHOM JIMTEpPaTypou u
I'OCTamu.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Mopnyns 1. «3MenbpueHne TBEpABIX BEIECTBY.

Paznen 1.1. O0uue cBenenns o0 U3MENbYECHUU.

du3NKo-MeXaHMUECKUue CBOMCTBa MaTepuanioB. CrocoObl H3MeIbUEHHs MaTepUaoB.
Teopuu n3MenpyeHuUs.

Paznen 1.2. Mamunsl 711 IpoOJaeHUs U U3MENbYEHUsT MaTepHasoB.

HpoOuiku, pazpymaronme MaTepuayl cxaThueM (IIeKOBble, KOHYCHBIC, BaJIKOBBIE).
JpoOuiku yaapHOro aeicTBUs (POTOPHBIE M MOJIOTKOBBIE APOOUIIKH, MAJIBLIEBBIE U3METBUUTEIN).
MamuHbl  ynapHO-UcTHparolero jaeictsus (6apabaHHble W BUOpPALMOHHBIE MEJBHUIIBI).
W3MenbunTeny pa3faaBiuBalOIEro U UCTUPAOLIETo AeicTBUs (OeryHbl, KaTKOBO-TapelibCcyaThle
U3MENBUYUTENH, OucepHble n3MenbunTenu). CTpyliHble MeIbHUIIB! (METBbHUIA C TPOTUBOTOYHOMN
KaMepoil, U3MeNbYUTEb C TUIOCKONH MOMOJBHON KamMepoW, MEIbHHIA ¢ TPyOuaToi Kamepoi).
O6unacte npuMeHeHus. KoHCTpyKIMs ¥ NPUHIUI PaOOTHI.

Monyisb 2. «CMenieHne MaTepuaIoBy.

Pazgen 2.1. CmemieHne chllTydnx MaTepuaioB



CMecuTenu nepruoauieckoro AecTus (OapabaHHbIe, YSPBIYHO-IONACTHBIC, IECHTOYHBIE,
OEryHKOBBIC, ITUPKYJISIUOHHBIE CMECUTEIH C [ICEBJOOXKIDKEHHEM CBIIy4ero Marepuana
OBICTPOBpAINAIOIIUMCST  POTOPOM, Yycpenuutenu). OO6macth npumeHeHus. KoHCTpykius u
IPUHLINI PAaOOTHI.

CmecuTenn HENPEpPHIBHOTO  JCUCTBUS  (TpaBUTALIMOHHBIC, YEPBSIYHO-JIONACTHBIE,
CIUPAJILHO-BUHTOBBIC, BUOpannoHHbIe). OOnacth npuMeHeHUs. KOHCTpyKIMS M NpPUHLIUI
paboTHI.

Paznen 2.2. CMmelieHre BEICOKOBSI3KMX MAaT€pUAJIOB.

Yepsiunblie dKCTpynepbl. Bamkossle mamuabl. O6nacts npuMmeHeHus. KoHcTpykuus u
MPUHLINI PaOOTHI.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunsl yueOHoI paboThI B 3auetHpix | B akanewm.
eIMHUIIAX qacax

OO0masi Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,34 12
Jlexmuu (JIek) 0,17 6
[Ipaktuueckue 3ansatus (I113) 0,17 6
CamocrositesibHas padora (CP): 1,55 56
Bua uTOoroBoro KOHTpOJIfA: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTaIUsA padoyeil MPOrpaMMal JUCHUIJINHBI «MeXaHMKa XUMHUYeCKHX MPOU3BOICTB»
(1.B./IB.5.2)

1. Heas gucuMmiInHbl GOPMHUPOBAHKE Y CTYJACHTOB CUCTEMHBIX 3HAHUH O HA3HAYCHUU U
pacueToB JJIEMEHTOB XHMHUYECKOTO 00OpyAOBaHHs OOIIEro Ha3HAUeHUs Ha MPOYHOCTb,
YKECTKOCTh U YCTOUYUBOCTD.

2. B pe3yabtare wu3yuyeHHs IMCUMIUIMHBI O0y4YawuUIWiicsi MO Mporpamme
0akajaBpHUaTa q0JI’KeH:

Ob6nadams cnenyromumu oodmenpodeccnonatbabivMu (OITK) komMmeTeHIUsIMHE:

- CHOCOOHOCTh U TOTOBHOCTh HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbaoctr (OITK-1);

- TOTOBHOCTHb HCIIOJIb30BATh 3HAHMUSI O COBPEMEHHOW (DU3MUECKON KapTHHE MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHMU BELIECTBA Ul TIOHMMaHUs
OKpyXaromiero Mupa u sisiieanit npuposl (OI1K-2);

- TOTOBHOCTb HUCIIOJIb30BaTh 3HAHUS O CTPOCHHH BEILIECTBA, IPUPOJIE XUMHUUECKOU CBSI3U B
pa3IUYHBIX KJAcCaX XWMUYECKHX COCIUHEHHM 11 TOHHUMAHHS CBOWCTB MAaTE€pUAJIOB W
MeXaHH3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIINX B okpyxkaromeM mupe (OI1K-3).

3Hamb.
- TCOPETUYCCKUE OCHOBLI IPOIECCOB )IpO6.]'IeHI/I${ N IEPpEMCIINBAHU A,

- KOHCTPYKIIMU U IPUHIUIIBI )ICI\/'ICTBI/U{ OCHOBHBIX COBPEMCHHBIX MAIllMH JJIA )Ip06J'IeHI/I5[
MaTCpHaJIOB;

- MCTOAUKHU pacy€Ta TCXHOJOTHICCKOI'O 06opy;[013aH1/15{ YMCTh:



- TPOBOAWUTHh MEXAaHMYECKHE pacdeThl »JJIEMEHTOB MAIIMH JJs JpOONeHUus u
nepeMenInBaHus MaTepUaoB;

graoemo:.
- HaBBIKAMH pacyeTa TeXHOJOTHIECKOro 000PyA0BaHHS,
- HaBBIKaMU BBIOOpA MaTEPHUAJIOB 110 KPUTEPUSIM IPOYHOCTH;

- HaBBbIKaMU pacyeTa JieTajlel MalliH; - HOUCKOM cIpaBO4HbIX 1aHHBIX U ['OCToB.

3. Kparkoe coaep:kanue aucuMIUIMHBI. JluciuniamHa «MexaHUKa XUMHYECKUX
MPOU3BOJICTBY» TIOCBSIIEHA PACCMOTPCHHIO OOIIMM TMPUHIMIIOB pacyeTa W HAJIS)KHOCTH
XHMHUYECKOTO 000pymOBaHMsI OOIIEro Ha3HAYEHHWs, HEKOTOPBIX MAIIMH | ammnaparos;
MPEACTABICHUE PEATbHBIX TUIIOBBIX 3JEMEHTOB B BHJIE PACUETHBIX CXEM JUIsl aHAJTUTUYECKOTO
HCCJICIOBAHMS MX COCTOSHUS T10J] BO3JICHCTBUEM DKCILIyaTallMOHHBIX HArpy30K, BOSHHKAIOITUX
Ha IPOU3BOJICTBE.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunst yueGHoi paboTh B 3aueTHBIX B akanem.
eAMHUIIAX Jacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IVIaHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,34 12
Jlexruu (JIek) 0,17 6
[Tpaktuyeckue 3anstus (I13) 0,17 6
CamocrositesbHas padora (CP): 1,55 56
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHILINHBI

«Texnouorust 3¢upusix maces» (51.B.1B.6.1)

1. Heapb nucuMnimMHbl - GopMUpOBaHUE y O0yUaIOLINXCS CHCTEMAaTU3UPOBAHHBIX 3HAHUIN
00 3(dupHBIX Maciax, UX cocTaBe U (U3NKO-XUMHUECKUX CBOWCTBAX, METOJAaX H3BJICUCHMS,
TEXHOJOTHSX  TOJY4YeHMs, crnoco0ax NpHUMEHEHUsT B  KOCMETHYECKOH U  XUMHKO-
(bapMareBTH4eCKOi OTPaCIIH.

2. B pe3yabrare wu3yyeHus IUCHMIUIMHBI O0y4YawUIWiicsi MO Mporpamme
0akaJjiaBpuaTa J10JIKeH

Obnaoams cnenyroummu oomienpodeccuonansibivu  (OIMK) u mpodeccnonansusiMu (1K)
KOMITETEHIIMSMU:

- TOTOBHOCTb MCITOJIL30BaTh 3HAHUS O CTPOCHHH BEIIECTBA, IPUPOJIC XMMHUECKOM CBSI3U B
pa3MYHBIX KJaccax XUMHYECKMX COEJAMHEHUW M7 TOHUMaHHUS CBOICTB MaTepHaloB U
MeXaHNU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIMMX B oKpyxkaromem mupe (OI1K-3).



- CIIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIIATH TEXHOJIOTUYECKUIA MPOLIECC B COOTBETCTBUH C
pErJIaMeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA AJI MU3MEPEHHsS OCHOBHBIX MapaMeTpoB
TEXHOJOTUYECKOT0 POLecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTH MPUMEHSTh AHAIUTUYCCKUE M YHMCICHHBIE METOIbI PEIICHHUS TOCTABICHHBIX
3ajla4, WCIOJb30BaTh COBPEMEHHBbIC HH()OPMAIMOHHBIC TEXHOJIOTWUH, MPOBOJIUTH 00pabOTKY
uH(pOpMAllMK  C  UCIOJL30BAaHUEM  TNPUKIAIAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
npoeCCUOHATILHOM JeSITEeIbHOCTH, UCIIOIh30BATh CETEBBIC KOMIIBIOTCPHBIE TEXHOJIOTUH U 0a3bl
JaHHBIX B CBOEH TpOo(hecCHOHATBHOW 00JIaCTH, TAKeThl MPUKIATHBIX MPOrpamMM i pacdera
TEXHOJIOTHYECKUX MmapaMeTpoB obopynosanwus (ITK-2);

- CIOCOOHOCTh MPUHMMATh KOHKPETHBbIE TEXHUYECKHE pelIeHUs IpH pa3paboTke
TEXHOJIOTUYECKHUX IPOIIECCOB, BBIOMPATH TEXHUYECKHE CPEJCTBA U TEXHOJOTHH C Y4ETOM
9KOJIOTHYECKHX MociieacTBui ux npumenenus (I1K-4);

3Hambv.

- COBpEMEHHBIC TEHACHIINY U3BJICUCHUS U TPUMEHEHUS d(PUPHBIX Macell; KIaccu(UKAIIIo
3(UPHOMACIHYHOTO CBIPbS, KIACCU(PUKALUIO «IYIIMCTHIX» MPOAYKTOB; OCHOBHBIE METOMbI
U3BJIeUeHNs] 3(DUPHBIX Maces, TEXHOJIOTMYECKHEe OCOOCHHOCTH OpraHU3aIlMH IPOLECCOB IS
pPa3HbIX BHJIOB CHIPbS; OCHOBHBIE KJIACCHI OPraHMYECKHX COCOWHEHUU, BXOISAUIMX B COCTaB
3(UPHBIX MaCeJl; OCHOBHBIC METOJBI KOHTPOJIS Y(PUPHBIX MACET;

YMemb' - BBIOpaTh HanOoJee TEXHOJIOTHUECKH MPIMEHUMYIO CXeMY TOIy4YeHus 3pupHOTro
Macjia B 3aBUCUMOCTH OT €ro COCTaBa; 00OCHOBATh NPUMEHEHHE PA3IMYHBIX d(PUPHBIX Macell B
3aBHCUMOCTH OT OCOOCHHOCTEW NPUMEHEHHsS, BHJA TOTOBOTO MPOAYKTA, MOJIYYEHHOTO C
UCIIOJIb30BaHUEM D(PHUPHBIX MACEIT; TI0 XUMHUYECKOH CTPYKType COCTMHEHUH, BXOIAIINX B COCTAB
3(HUPHBIX Macel MPeINoI0KUTh, KaKhe MOOOYHBIE TPOILYKTHI MOTYT 00pa30BaThCs B 3(pUPHBIX
Maciax Mpyu XpaHEeHHH;

gnadems. - METOJAAMHU W3BJICUCHHS A(PHUPHBIX Macenl (JabOpaTOPHBIMH); METOJAMH
KOHTPOJISl KauecTBa 3(PUPHBIX MACEIL.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Beenenue Mcropus nponsBoicTBa 3¢pupHbIX Macen. O0uue npeactaBieHus 06 3(pupHbIX
macnax. Kiaccugpukanust 3pupHbIX Maces Mo TUIY UCXOAHOTO CBIPbS: IIBETOYHOIO, 3€pPHOBOTO,
LIBETOYHO-TPaBSHUCTOI'0, KOPHEBOI'O CBIPBS, LIUTPYCOBBIX.

CrniocoOslI n3BieueHus 3pUpHBIX Maces XpaHeHUe, OrOTOBKA ChIPhSI.

OcHOBHbBIE METO/IbI NEPePadOTKH 3(PUPHO-MACIUYHOTO ChIpbi. MeXaHUYEeCKUi METOJ.
CopOrus.

HepeFOHKa (BO)IH&H, BOAOHO-IIapOBa“, HapOBa}I). 3KCTpaKHI/IHZ KOHKPCTHI, a0COJIFOTHEIC
macia.

XHUMHYECKOE CTPOCHUC OCHOBHBIX KOMIIOHCHTOB B(I)I/IpHBIX Maceln

Teprniensr u ux mpousBoaHbIe. CIUPTHI, TPOCTHIE I(DUPHI, CIOKHBIC YPUPBI ATBIACTUIBI,
JAKTOHBI, POU3BOIHBIC HH/IOJIA.

HarypanbHble (mpupoHbIe) d3pupHbIE Macia

Cocras, moyiydeHue, MpUMEHEHUE Pa3IUYHbIX dQUPHBIX Macel. Macia, BeIIeIIeMbIe U3
Pa3IUYHOTO CHIPhs: banb3aMbl 1 CMOJIBI

OO6mrast xapaktepucTuka: Oanb3ambl (MIEPyaHCKUN, TOJNYaHCKHM), cMOJIbI (OeH30iHas),
KaMeJeCcMOIIbl (MUppa, IagaH)



OcHOBBI cocTaBiIeHUs MTap(PIOMEPHBIX KOMITO3UIMNA
Haznauenue u coctaB napproMepHbIX KOMIO3HIINH.
KonTtpons kauecTBa 3(pUPHBIX Macel U KOMIIO3UIMI HAa UX OCHOBE

OpraHOHCHTI/I‘ICCKI/Ie METOJbI HCIIbITaAHUA (BI/II[, OBCT, 3alax H BKYC). dusnyeckue
MCTOJbI: OIPCACICHUC IINIOTHOCTHU, IMOKA3aTCIId MPCIOMIICHUSA WU T. A. XYUMHUYECKHE METOMBI:
OonpeaAcICHUE KUCIIOTHOI'O U B(bl/lpHOl"O YHCCJI, UHCJIa OMBIJICHUA U T. .

4. O0beM yueOHO# JUCUUIIJIMHBI

Bunbr yueOHOM paboThI B 3auetHpix | B akagem.
eIMHULIAX
yacax
OO0mas TPyA0eMKOCTh JMCHMILJIMHBI 110 Y4eOHOMY IIAHY 2 72
AyIUTOPHBIE 3aHITHS: 0,17 6
Jlexuun (Jlek) 0.17 6

ITpakTrueckue 3anarus (I13) - -

CamocrositesbHasi padora (CP): 1,72 62
Pedepar 0,83 30
CamocTosTEeIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIHHBI 0,89 32
Buja xoHTpoJisi: 3auer 0,11 4

AHHOTauA padoyeil NpOorpaMMbl JUCHHUILIMHBI

«OCHOBBI NepepadoTKu pacTuTeIbHOro chipbs» (b1.B.J1B.6.2)

1. Heab AucHMIINHBI - GOpMUpPOBaHHE Y 00yUYaIOIIMXCS CHCTEMaTU3UPOBAHHBIX 3HAHUH
O pPAcTUTEIbHOM CBIpbE, COCTaBe M (U3MKO-XMMHYECKMX CBOWCTBAaX W3BJICUEHUM U3
PACTUTENBLHOTO CBIPbsI, METO/1aX U3BJICUEHUS, TEXHOJIOTUSAX MOJIYUYEHUs, CIOCOOaX MPUMEHEHHS B
KOCMETHYECKON U XMMHKO-(hapMaIieBTUUECKON OTpaciy paCTUTEIBHOTO ChIpbs U MPOJIYKTOB Ha
€ro OCHOBE.

2. B pe3yabTtare wu3yuyeHHs IMCUMIUIMHBI O0y4YawuUIWiicsi MO MNporpamme
0akajaBpuaTa q0JI’KeH:

Obnaoame cnenyroummu oduienpodpeccuonansibivu  (OINK) u mpodeccnonansusimu (ITK)
KOMITETEHIIMSMU:

- TOTOBHOCTb MCITOJIb30BaTh 3HAHUS O CTPOCHHH BEIIECTBA, IPUPOJIC XUMHUYCSCKOH CBSI3U B
pa3IMYHBIX KJaccax XHUMHYECKMX COCAMHEHUW N7 TOHUMaHHUS CBOMCTB MaTepHaloB U
MeXaHWU3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIMNX B okpyxaroriem mupe (OITK-3).

- CIIOCOOHOCTH U TOTOBHOCTH OCYIECTBIISATH TEXHOJIOTHYECKU MPOLIECC B COOTBETCTBHH C
pEerjJaMeHTOM M MCIOJIb30BaTh TEXHUYECKHE CPENICTBA /Il U3MEPEHHS OCHOBHBIX MapaMETPOB
TEXHOJOTUYECKOT0 TPOoLiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);



- TOTOBHOCTH MPUMEHSTh AHAIUTUYCCKUE W YHUCIICHHBIE METOIbI PEIICHHUS TOCTABICHHBIX
3aj7a4, WCIOJIh30BaTh COBPEMEHHBIE HH()OPMAIMOHHBIC TEXHOJIOTHUH, MPOBOIUTH 00pabOTKY
uH(pOpMAllMK  C  UCIOJL30BAaHUEM  TNPUKIAIAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
npoeCCUOHATILHOMN IS TeIBbHOCTH, UCIIOJIh30BaTh CETEBbIC KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH Tpo(hecCHOHATBHOM 00JIaCTH, TAKeThl MPUKIAJAHBIX MPOTPaMM s pacuera
TEXHOJIOTHYECKUX rmapaMeTpoB obopynosanwus (ITK-2);

- CIOCOOHOCTh MPUHMMATh KOHKPETHBbIE TEXHUYECKHE pelIeHUs IpH pa3paboTke
TEXHOJIOTUYECKHUX IIPOILIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJOTHH C Y4YETOM
9KOJIOTHYECKHX MmociieacTBUi ux npumenenus (I1K-4);

3Hamo.

- COBpPEMEHHBIC TEHJCHIMH NPUMEHEHHUS PACTUTEIBHOTO CHIPbS;  KIACCH(PUKAIIIO
PACTUTENBHOTO ChIPbs, KJIACCU(UKALMIO MPOAYKTOB, MOTY4aeMbIX Ha OCHOBE PACTUTEIBHOTO
CBIPbsI; OCHOBHBIE METOJIbI M3BJICUCHHS d(PUPHBIX Maces, NOJyYeHUsI HACTOEB, OCHOBBI cOopa 1
XPaHEHUs ChIPbs; TEXHOJIOIMUYECKHUE OCOOCHHOCTH OpPraHU3allMM MPOLECCOB I PA3HBIX BUIOB
CBIPbSl; OCHOBHBIE KJIACCHI OPraHUYECKUX COEIMHEHUH, BXOJSIIMX B COCTaB 3(UPHBIX Macell,
HACTOEB; OCHOBHBIE METOBI IPONYKLIHH;

ymems. - BblOpaTh Hauboyiee TEXHOJIOIMYECKH INPUMEHHMYIO CXeMy IepepaboTKu
pPacTUTENIBHOTO CHIPhs; 00OCHOBATh NMPHUMEHEHHE PAa3IMYHBIX IMPOJYKTOB; OXapaKTEPU30BAThH
BH/JIbI TOTOBBIX IIPOJIYKTOB;

61a0emsv. - METOJAMHU H3BJICUCHHsS SPUPHBIX Macen (JadopaTOPHBIMH);  METOJAaMH
KOHTPOJISI KauecTBa 3PUPHBIX MaCell.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Beenenue. Vctopust MCIIONIb30BaHUS PACTUTEIBHOTO U JIEKApPCTBEHHOrO Chipbsi. OOmue
NPEICTABICHUS O PACTUTEIBHOM ChIphe. D(PUPHOMACIUYHOE CHIPbE. JIeKapcTBEHHOE CBIPBE.
Knaccugukarus 3pupHbIX Maces [0 TUITY UICXOJIHOTO ChIPbsi: LIBETOYHOT0, 36PHOBOT0, [IBETOYHO-
TPaBSIHUCTOI'O, KOPHEBOT'O CHIPBS, IUTPYCOBBIX.

CrniocoOrl epepaboTKH paCTUTEIBHOTO ChIpbs. XpaHEHUE, TOJrOTOBKA ChIPbSI.

OcHOBHBIE METOJIbI MEPePabOTKU 3(PUPHO-MACIUYHOTO ChIpbs. MeXaHWYEeCKHH METOI.
CopOuus. [1eperonka (BogHasi, BOJHO-IIapOBasi, MapoBasi). DKCTPaKLUs: KOHKPEThI, aOCOITIOTHBIE
macna. COz-3kctpakius. [lomyueHune HacToeB.

XHUMHYECKOE CTPOCHUC OCHOBHBIX KOMIIOHCHTOB B(I)I/IpHBIX Mace.

TepneHH U UX NPOU3BOJHBIC. CHI/IpTLI, IIPOCTHIC 3(1)I/IpLI, CJIOXKHBIC Sq)HpBI AJIbACTUBI,
JIAKTOHBI, IPOXU3BOJHBIC MHI0JIA.

Harypanbhble (mpupoHbIie) F3pHUpHbIE Macia.

CocraB, monydeHue, MpuMEHEHUE Pa3IUYHbIX dUPHBIX Macen. Macna, BeIAeNsIeMbIe U3
Pa3JIMYHOTO CHIPbs: banb3amMbl U CMOJIBL.

OOmiast xapakrepucTuka: Oanb3aMbl (NEpPYaHCKUH, TONyaHCKUI), cMOJbI (OeH30iiHAs),
KaMeJeCcMOoJIbl (MUppa, Ja/1aH).

KoHTpoib kauecTBa pacTUTENBHOTO CHIPhS U MPOAYKTOB Ha €r0 OCHOBE (3 UPHBIX Macell,
HacToeB, CO2-3kcTpakToB). [IpuMeHnenune >pupHbIX Macen B (apmaiieBTuke. JIekapcTBEHHBIC
dbopmbl, coxepxkamue >¢upHbie Macia. Hacton. OcCoOEHHOCTH TPUMEHEHHUS PAaCTUTEITHHOTO
coIpbs B (papmareBTike. KOHTpOIb KauecTBa pacTUTEIHLHOTO CHIPBS U IPOJAYKTOB HA €T0 OCHOBE.

4. O0beM y4eOHOH JUCHUIIMHBI



Bunbr yueOHOM paboThI B sauernsix | B akamem.
eIMHHIIAX acax

OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 110 Y4eOHOMY IIAHY 2 72
AyIUTOpPHBbIE 3aHATHS: 0,17 6
Jlexuun (Jlek) 0.17 6
[Ipaktuueckue 3austus (I113) - -
CamocrositesbHas padora (CP): 1,72 62
Pedepar 0,83 30
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILIHHBI 0,89 32
Buja xonTpoJisi: 3auer 0,11 4

AHHOTaNuUA padoyeil MpOorpaMMbl I CHUIINHBI «OCHOBbI METUIIMHCKOH XMMHUMN»
(b1.B./IB.7.1)

1. Heapb mucuMnMHbI - GopMUpoBaHUE y 00yUYaAIONINXCA CHCTEMAaTU3UPOBAHHBIX 3HAHUIN
0 JIGKApCTBEHHBIX Ipernaparax, MX BBEJACHUM B OPraHU3M 4YEJIOBEKA, M3MEHEHMSIX, KOTOPHIM
MOJIBEpPraloTcsl JieKapcTBa B opraHuzMe (papMakoKMHETHKA). Takke paccMaTpuBaercs
dbapmakoauHAMUKa MpenaparoB, a WMEHHO, B3aWMOJEHCTBHUE C PEIENTOPHBIMU CHCTEMaMH,
KpaTKasi XapaKTepUCTUKA TAKUX CUCTEM U HEKOTOPBIX HepoMeauaTopoB. M3yuatorcs HeKoTopbie
BOTIPOCHI (PU3MOJIOTHH YEIIOBEKA.

2. B pe3yabrare wu3ydyeHHs IUCHHUIUIMHBI O0OYyYaWUIUIiC MO mporpamMme
0akaJjiaBpuaTa J10JIKeH:

Obnaoams cnenyroummu oduienpodpeccuonansibivu  (OIMK) u mpodeccnonansubivu  (TTK)
KOMITETEHIMSMU:

- CHOCOOHOCTh M T'OTOBHOCTH HCHOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIMILUTUH B IpodeccronanbHoii aestensHoctu (OITK-1);

- TOTOBHOCTb HCIOJb30BaTh 3HAHHUA O COBPEMEHHOM (DM3NYECKOM KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIeCTBAa Ul TOHHWMaHUs
OKpYy’Karolero Mupa u sisnenuit npupozast (OITK-2);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUE CBOMCTB XMMHUYECKHX HIEMEHTOB, COCIUHEHUN U
MaTepualioB Ha X OCHOBE JUIsSl pelIeHus 3a1a4 npodeccuoHapHoi nestenpaoctH (I1K-18);

3Hamo.
- KJ'IaCCI/I(I)I/IKaI_II/IIO JICKApPCTBCHHBIX MPCIIapaTOB;

- OCHOBHbIE MOHATUA (hapMmakokuHeTHKHU (BBeaeHue JIC, BcacbiBaHUE, pacHpe/esieHue,
JIeTIOHUPOBaHKE, META00IN3M, BBIBEJICHHE);

- ocHOBHbIe (hapmakonornueckue 3(G(HEKThl, TOHATHS MeTa0OJIUT, AHTUMETAOONHT,
OTIpeIeNICHUE «PEIEeTITOP», THUITBI PEIIEITOPOB U T.II.

- OCHOBHBIC IOAXOABI JJIsI CHHTE3a aHTI/IMeTa60J'II/ITOB;



yMemb: paboOTaTh CO CHEIUAIBHON JUTEPaTypOl: PErUCTPOM JIEKApPCTBEHHBIX CPEJICTB,
IN'ocynapctBennoin @apmakoneei PO.

61a0emb: HaBbIKAMU pa6OTI>I B J'Ia60paTOpI/II/I, METOJaMH1 CHHTEC3a U aHaJIn3a OHOJIOTUYECKH
AKTHUBHBIX BCHICCTB.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Beenenue

OcHOBHBIE TIOHATHS Kypca, UCTOPHS (apMaKOIOTHH
Knaccudukanms iekapcTBEHHBIX CPEJICTB

Knaccudukanus nekapcTBeHHBIX cpenctB mo M.JI. MamkoBckomy. AHATOMO-
TepaneBTUKO-XUMHUYECKas KilacCu(UKalKs JeKapCTBEHHBIX BEUIECTB.

Qdapmakokunetuka Ilytm BBeaenuss mnpenapatoB. BcacbiBaHue, pacmpenerneHue,
JNETIOHUPOBAHKWE TIpermapaTa B TKaHAX opraHu3ma. MeTtaboim3M ¥ TYTH  BBIBEICHUS
JIEKapPCTBEHHBIX BEIIECTB.

CDapMaKO,I[I/IHaMI/IKa

@apmakosnoruueckue  dPQexTsl.  OmnpeneneHuss MOHATHS — «PEIENTOpbI». THIIbI
perienTopoB. OCHOBHBIE TUTIOTE3bI ACHCTBUS JICKAPCTBEHHBIX BEIIECTB. ATOHUCTHI (MUMETHKH) U
aHTaroHucTsl (Onokatopsel). [lomHbie W yacTU4yHBIE aroHUCThl. CHUHEPTU3M W AHTATOHU3M.
AnTtumetabonutsl. [Togxoapl s cCMHTE3a aHTUMETaO0IUTOB.

N30paHHbIe TEMBI 110 (U3HOJIOTUH

Owuzuonorus MeMmOpaHHbIX mporieccoB. CTpoeHne W (GYHKIUHM MEMOpaHHBIX OENKOB,
WOHHBIX KaHAJIOB. DIIEKTPUYECKAsI ITOJISIPU3AINAST MEMOPAHBI.

®usuonorus HepoHoB. Ctpoenue HelipoHa. [lorenmnman nevictBusa. Knaccudukanus u
CTpPOEHHE HEPBHBIX BOJOKOH. OCOOEHHOCTM NpPOBEACHMS BO30YXKIEHHS 10 MHEINHOBOMY M
0€3MHETMHOBOMY BOJIOKHY.

duznoaorus MBIIIIT. CTpOGHI/Ie MBIIIIEYHOT'O BOJIOKHA. MexaHHUKa MEBIIIEYHOI O
COKpaliCHus. BI/IJII)I MBINICYHOI'0 COKpAIICHU. HOHGpC‘-IHO-HOJ'IOC&TI)IG U TJIaaKHUEC MBbIIIIHbI,
CXOACTBO U pa3jiniusd B CTPOCHHUU U CBOMCTBAX.

@uU3HOI0TUS CUHAIICOB. DIEKTPUUECKUM M XMMUYECKUN CUHAIBL. DTalbl CHHAITHYECKOU
nepenaun. Knaccugukanus cuHancos.

Heitpomenuaropsl. Kiaccudukanus HelipoMeanaTopoB B 3aBUCUMOCTH OT XUMHUYECKOH
npupoasl. Komennaropsl 1 MOAYIATOPHI.

ALIETHIIXOJIMH. H-, M-XOJIMHOpenenTopel. MyckapuH U HUKOTHUH. HeratnBHoe BIMSHHSA
KypeHus: Ha opranusM. Kiaccugukainus jgeKapCcTBEHHBIX IIpernaparoB, AEHCTBYIOLIMX Ha
XOJINHEPTUYECKYIO CUCTEMY.

Hopanpenanun. Krnaccudukanms u  MeXaHM3MBI  JIEUCTBHS — aJPEHOPEIENITOPOB.
Knaccudukanmst BemecTs, NeHCTBYIOMNUX Ha aJPEHEPTUUECKHE CHHATCHI: aIpCHOMHUMETHKHA U
aapeHo0I0KaTOPhl, CUMIATOMUMETHKN U cuMNaTonuTHKU. JlodhamuH. CTpoeHHe U MEXaHU3MBI
JercTBUsI T0(haMHUHOBBIX PELIETITOPOB. ATOHUCTHI U @aHTarOHUCTHI D-perenTopos.

Ceporonusn. Kinaccupukauus 5S-HT-peuentopoB. ATrOHMCTBI M QHTaroHUCTHI
CEpPOTOHHHOBBIX PELENTOPOB.



I'mcramun — wmeamarop BocnaneHus. Kiaccupukanus TUCTAMHHOBBIX PEIEHTOPOB.
AHTUTHCTAMUHHBIE NTpenapaThl

4. O0beM yueOHOM JUCUMIIJIMHBI

Buapl yue6HOM paboTh B 3auetHpix | B akagem.
SIMHHIIAX dacax

OO0mas Tpy10eMKOCTh TUCHUIIJIUHBI 10 Y4eOHOMY IJIAHY 3 108
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) 0.17 6

[Ipaktuueckue 3ausrus (I113) 0.27 10
CamocrosiTteanHas padora (CP): 2,31 83
Kypcosast pabota -

Pedepar 1,00 36
CamocTosTEeIbHOE U3YUYCHHE PA3/IeI0B AUCITUILIMHBI 1,31 47
Buja xoHTpoOJISI: DK3aMeH 0,25 9

AHHOTanuA padoyeil MPOrpaMMbl IHCUUIIIMHBI
«BBenenue B xumuueckyo papmakosoruio» (b1.B./[B.7.2)

Heab IMCHMIUIMHBI — IPUOOPETEHUE CTYIEHTAMU 3HAHUN U MOHUMAHUs CYTH IIPOLIECCOB,
IPOUCXOJAIIMX B OpraHU3Me 4esloBeKa MpH IpHeMe JIEKAPCTBEHHBIX IpenapaToB, MPUHIMIIOB
JIeMCTBUS NIpenapaToB Ha OPraHu3M YeJIOBEKa; MPAKTUYECKOr0 IPUMEHEHUS 3TUX 3HAHUH B CBOEH
Hay4HO — HCCIIEIOBATENIbCKOM MAEATeNbHOCTH U (OPMHUPOBAHME KOMIIETEHIMH B o00jactu
XUMHUYECKOH (hapMaKoJIOTHH.

2. B pe3yabTaTe M3y4YeHUsl IMCHUILUIMHBI o0ydalumiics 1Mo mporpamMme OakajaBpuarta
JOJI2KeH:

Obnaoams cnenyroummu oduienpodpeccuonansibivu  (OIMK) u mpodeccnonansubivu  (TTK)
KOMITETEeHIIMSMU:

- CIOCOOHOCTh W TOTOBHOCTH HCIOJBH30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILUTUH B ipodeccronansHoii aestenbHoctu (OITK-1);

- TOTOBHOCTb HCIOJb30BaTh 3HAHHUA O COBPEMEHHOM (DM3NYECKOH KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIleCTBA Ui TOHHWMaHUs
OKpY’Karoliero Mupa u sisnenuit npupozst (OITK-2);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOMCTB XMMUYECKUX DJIEMEHTOB, COCAMHEHUN U
MaTepualioB Ha UX OCHOBE JUISI pelIeHus 3a1a4 npodeccuonansHoi nesrensHoctH (I1K-18);

3Hamo.
- KJ'IaCCI/I(bI/IKaI_[I/IIO JICKAPCTBCHHBIX MPCIIapaTOB;

- OCHOBHbIe MOHATHS (apMakokuHeTuku (BBeneHue JIC, BcacwhiBaHWe, paclpejeieHHe,
JIeTIOHUPOBaHKE, METa00JIN3M, BBIBEJICHHE);

- OocCHOBHbIe (apMakonorudeckue dPQPeKThl, MOHATHS METabONIUT, aHTUMETabONHT,
OTIpeIeNICHUE «PEIEeTITOP», THUITBI PEIIEITOPOB U T.II.



- OCHOBHBIC IIOAXOABI AJId CUHTC3a aHTI/IMeTa6OHI/ITOB;

YMemb: paboOTaTh CO CIELUANIBHOW JUTEPATYpOil: PErHcTPOM JIEKAPCTBEHHBIX CPEACTB,
IN'ocynapcrBennoi @apmakoneei PO.

61a0emb: HaBBIKAMU pa6OTBI B J'Ia60paTOpI/II/I, METOJaMH CUHTEC3a U aHalInu3a OMOJIOTUYECKH
AKTHUBHBIX BCHICCTB.

3. Kparkoe coaep:kanue TUCHUIIIAHBI

Knaccugukanus nexkapcTBEHHbIX BellecTB. UTO Takoe JEKapCTBEHHOE BELIECTBO?
AHATOMO-TepaneBTUKO-XUMHUYECKas KITaCCU(PUKAIHS JIeKApCTBCHHBIX BEIIECTB.

®dapMakOoKMHETHKA, BcacelBaHMe JIEKAPCTBEHHOIO CpPEACTBA. bHONOCTYIHOCTH U
OMOSKBUBAJIEHTHOCTh IIpernapara. PacmpenerneHue JeKapCTBEHHOrO IpernapaTa B OpraHax u
TKaHsAX. I'mcroremarudeckue Oapbepbl. JlemoHMpoBaHME Mpemnapara B TKaHIX OpraHu3Ma.
OCOoOeHHOCTH ACTTOHUPOBAHUS TUAPO(PUIBHBIX U TUMO(UIBHBIX BEIIECTB.
buorpancdopmanuss  snexkapcTBeHHBIX — BemiecTB.  Merabonuueckas — TpaHcpopmauus U
KoHblorauus. IlyTu BbIBeleHUs JIEKapCTBEHHBIX BEIIECTB. DJIMMUHANUA. TepareBThyecKas
LIMPOTA.

®apmakoguHamuka. Papmakonornueckue 3pdexTrl. Penentopbl 1 ux KiaccupUKAITUH.
OcHOBHBIE THIIOTE3bI NENUCTBUS JIEKAPCTBEHHBIX BEIECTB. ATOHUCTHI U aHTAaroHUCTHI. [lonHble
YacTU4HbIe aroHucThl. CynpamoneKyisapHble B3aUMOICWCTBUS CcyOcTpata M peuenTopa.
KomOuHupoBaHHOE MpUMEHEHHE JIeKapCTBEHHBIX BelecTB. CHHEPru3M 1 aHTarOHU3M.

Crpoenue u pyHkiuu MeMOpaHHBIX OeiakoB. CeJIEKTUBHBIE U HECEJEKTHBHBIC (TIOPHI)
VOHHBIE KaHaAJIbl. BHYTPUKIETOUHBIN HOHHBIM FOMEOCTA3.
®uznonorus HelpoHoB. CtpoeHue HelpoHa. DyHKUMHM HEHPOHOB M IUIMAJIBHBIX KIIETOK.
N3menenne memOpanHoro norexuana. Knaccudukanus u ctpoeHre HEPBHBIX BOJIOKOH.

@u3HnoIorusg COKPATUTENBHBIX JJIEMEHTOB. (DU3MOJOTMYECKHE CBOWCTBA  MBILIII.
Mopdororus MpieyHoro BojiokHa. CapkoMep U ero CTpoeHue. AKTHHO-MUO3MHOBBIH XeMO-
MeXaHUYeCKUi TpeoOpa3oBaTeslb U MPUHIHMII ero paboTsl. IlonmepedyHo-monocarbie U TIAAKHE
MBIILIBI, CXOACTBO U PA3JINYU B CTPOCHUU U CBOMCTBAX.

®U3M0IOTHS CUHATICOB. DJIEKTPUUYECKUI 1 XUMUYECKHUI CHHATICHI. DTarbl CHHAITHYECKON
nepeaayn. Bo3Oyxnaromnuii 1 TopmMmo3Hoi cuHarcel. Kitaccudukanus cuHarcos.

HeitpomenuaTopbl, UX arOHUCTHI U aHTarOHUCTHI
Heiipomeauaropsl. Knaccudukamnus Heiipomeaunaropos. Helpomenuarop aneTHIXONMH. H-, M-
xonuHopenentopsl. Kiaccupukanus J1ekapCTBEHHBIX IMpenaparoB, JCHCTBYIOIIUMX  Ha
XOJINHEPTUYECKYIO CUCTEMY: M-XOJIMHOMUMETUKH, H-XOJIMHOMUMETUKH, M-, H-XOJINHOMUMETHUKH,
H-XOJIMHOOJIOKATOPBl (TaHTIMOOJI0KAaTOpPbl U MHOPENAKCaHThl NepU(epudeckoro AeUCTBUS).
AHTUXOJIMHACTEPAa3HbIE BELIECTBA.

Hopanpenanun. buocuHTe3 HOpaapeHaIMHA HW  €ro  yTWIM3AalUs OPraHU3MOM.
Knaccugpukanus u mexaHusmbl JeiicTBusa anpeHopenentopoB. Kiaccudukanus Bemects,
JNEHCTBYIOIIMX Ha aJpEHEPrHYeCKUe CHHAIIChl: aJAPEHOMHMETUKH U  aJpeHOOJIOKATOpHI,
CUMITATOMUMETHKH U CHUMIATOJUTHKU. ['mctamMmuH — Meauarop BocmaneHus. Kiaccuduxanms
TMCTaMUHOBBIX PELENTOPOB. AHTUTMCTAMHUHHBIE IPENapaThI.

NMMYHOKOPPEKTOPBI Y BaKLIHBI

BpoxkneHHsli ¥ aganTUBHBIA HMMMYHUTET. AHTHUI€Hbl W HUX KJIAacCU(UKALIUA.
HNmmyHornoOynunsl. [lpenapatsl, npuMeHseMble TSI HIMMYHOKOPPEKIIMHA: UMMYHOMOYJISATOPHI,
MMMYHOCTUMYJISITOPBI U UMMYHOCYIIpeCCOpbl. BaklIMHbI U UX Ki1accu(UKalKs: )KUBbIE BaKIHBI,
WHAaKTUBUPOBAHHBIEC, MOJIEKYJIAPHBIE, TEHHO-UHXEHEPHBIC, CHHTETUYECKHUE.

AHTHOMOTHKH

Knaccupukanuss ~ aHTUOMOTMKOB 1O XapakTepy M CHEKTpy  JeHCTBHS.
['pamnonokuTenbHbIE U TPAMOTPULIATEIbHBIE OAKTEPUN.

AHTHOMOTHKH, Hapyllalollue KIETOYHYI0 CTeHKY Oakrepuii: Oera-makTaMHbIe
AQHTUOMOTHKY, TJIMKONMENTHAbI, IUKIOCEPHUH. AHTHUOMOTHKH, HapyIIAlOIIUe CHUHTE3 OEJKOB:



AMHUHOTJIMKO3H/Ibl, TETPALMKIMHBI, MaKpOIUAbl. AHTUOMOTHKH, Hapymaromme cuare3 PHK:
pudaMnuyH. AHTUOMOTHKY, HapyLIAlOIUe MPOHUIIAEMOCTh [IUTOIIa3MaTHYECKON MEMOpaHBbI:
NOJUMUKCHUHBI. CUHTETHYECKHE IPOTUBOMUKPOOHBIE NTpENapaThl.

IIpoTuBOBUpPYCHBIE ITpENIAPATHI

Bupycsl: ctpoenue, kiaccupuKkanys, )KU3HeHHbIH HUKIL. [IpOTHBOBHUPYCHBIE ITpenapaThl U
ux Kiaccuukamms. AHTHpPETpPOBHpYCHBbIe Tmipenaparbl: Omokatopel CCRS  penenTopos,
MHrHOuTOpHI IpoTreassl. [Ipenapatel npumeHsemble A geueHus renatuta C.

DepMeHTHBIE ITpenapaTsl
Knaccudukaius pepMeHTHBIX npenapaTtoB. TeXHOIOTUs MOTydYeHUs! (EpPMEHTOB.

[IpenapaTsl — MOHOKJIOHAJIBHBIE AHTUTENA
Knaccugukaius 1 TEXHOIOTHS OTYyYSHUS MIPETapaToB-MOHOKIOHAIBHBIX aHTUTEN. MBIIIMHEIE,
XUMEPHBIC, TYMaHW3UPOBAHHBIE M IIOJHOCTBIO YEJIOBEUYECKHE aHTHUTENa. MOHOKIOHAJIBHBIC
anTutena k peuenropy EGFR u penentopam CD3, CD20, CD30.

IIpoTuBoOIyX0NEBBIE MPENAPATHI
OmnyxoneBble KJIETKH M MX CBOMCTBA. Perymsumsa amonto3a u e€ Hapymenus. Knaccupukanus
IIPOTUBOOITYXOJIEBBIX IIPENapaToB: ANKWINPYIOIINE areHTHI, aHTUMETa0O0JIUTHI,
IIPOTUBOOITYXO0JIEBbIE AHTUOMOTHUKH, MIPENapaThl PaCTUTEIbLHOTO MPOUCXOXKIACHUS (MHTUOUTOPBI
mMuTO3a U Torouzomepas I u I), pepmenTHbie mpenaparel, FOPMOHAIbHbIE U AHTUTOPMOHAJIbHBIE
npenapaThl, TapreTHble NpenapaTsl (MOHOKJIOHAJIBHBIE AHTUTENa K MEMOpaHHBIM Oelkawm,
HU3KOMOJIEKYJISIpHbIE COEAMHEHUS ), MOJU(PHUKATOPbI OMOJIOrMUECKUX PEaKLIUM.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunet yueGHoi paboThl B 3auernpix | B akazewm.
€IMHUIIAX dacax

O0mas TpPyA0EMKOCTh JUCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlexumn (Jlek) 0.17 6

[TpakTueckue 3ansatus (I113) 0.27 10
CamocrositeabHas padora (CP): 2,31 83
KypcoBas pabora -

Pedepar 1,00 36
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,31 47
Buja koHTpoOJISi: IK3aMeH 0,25 9

AHHOTanus padoydeil nporpaMmsl AucHUIIHHBI « TexHomorus
KOHUEHTPHPOBAHHBIX AucnepcHbIX cuctem» (51.B.JIB.8.1)

1. Heap aucuMmauMHbl - (HOPMUPOBAHHE y OOYYAIOUIMXCS CHCTEMATU3MPOBAHHBIX
3HaHUU O (U3NYECKOM MPHUpOJEe MMOBEPXHOCTHBIX CHJI, JEUCTBYIOIIMX MEXAY 4YacTUIAMHU B
pa3IMYHBIX AUCIIEPCHBIX CUCTEMAX, BO3MOYKHOCTAX LIEJIEHAIPABIEHHOTO BIUSHUSA HA IPOLECCHI
CTPYKTYpOOOpa30BaHMsI U CO3TaHMSI CUCTEM C 3a/IaHHBIM KOMILJIEKCOM CBOMCTB.

2. B pe3yabraTe wu3y4YeHHUs] IUCHUILUIMHBI oOydawmmiics Mo mporpaMmme
0akajaBpHUaTa JOJIKEH:

Obnadams cnenyromumu npodeccuonanbubivu (ITK) kommnereHusIMuE:



- TOTOBHOCTBIO UCIIOJIb30BaTh HOPMATHBHBIC JJOKYMEHTHI [0 KaYECTBY, CTAHIAPTU3AIIUH U
cepTUHUKAIMKA MPOAYKTOB M H3ICIHHN, 3JEMEHTHl SKOHOMHUYECKOTO aHaln3a B MPAKTHYECKON
nesirenbroctr (ITK-3);

- TOTOBHOCTBIO MTPOBOJMTH CTAaHIAPTHBIC U CEPTH(PUKAIMOHHBIE UCTIBITAHHUS MAaTCPHUAIIOB,
u3genuil 1 TexHoaoruueckux mporeccos (IK-17);

- TOTOBHOCTBIO U3y4yaTh HAYYHO-TEXHHUYECKYIO HWH(POPMAILMIO, OTCUSCTBEHHBIH |
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3Hamb: COBPEMEHHBIE METOJbI OINpEACNCHUS pa3MEpOB 4YacTHIl M HX YAEIbHOU
MOBEPXHOCTH; OCHOBHBIC BHJBI JHCICPCHBIX HAMOJIHUTEICH; OCHOBHBIE OCOOCHHOCTH U
3akoHOMepHOCTH ajcopouuu [TAB u monumepoB U3 pacTBOPOB; METOABI OLIEHKHU arperaTuBHOMN
YCTOMYMBOCTU AUCHEPCHBIX CUCTEM;

ymems. 1OJIydaTb JUCIICPCHBIC CUCTCMBI C 3alaHHBIM KOMIUICKCOM TCXHOJIOTMYCCKUX U
HOTpe6I/ITeJ'IBCKI/IX CBOI\/'ICTB;

61a0ems: OCHOBHBIMHU MECTOAaMU KOHHOH,HHOﬁ XUMHUHU 1IPpU pa3pa60TKe COCTaBOB
PAa3IMYHOI0 HAa3HAYCHUS, Ha60paTOpHI)IMI/I MCTOAWKAMH HMCCICIOBAHUS TaKUX JUCIICPCHBIX
CHUCTEM KaK 30JI4, I'CJIN, SMYJIbCUU U CYCIICH3WUU.

3. Kparkoe comepxxanue JMCUMILIAHBI:
1. BBenenue.

OObekThl  (papmakoren U KOCMETHUKH (KpEeMbl, IIaMITyHH, 3yOHBIE TMAacThl M JIp.) Kak
KJIACCUYECKUE AUCTIEPCHBIE CUCTEMBI.

2. Hamomaurenu.

OCHOBHBIE XapaKTEPUCTHUKU HANOJHHUTENEH: (OpMa YacCTHII, TUCIEPCHOCTb, YAETbHAs
MIOBEPXHOCTb. MeTOJpl OLEHKH pa3MepoB 4YacTHUL. MeToabl NOJydeHHUs! JUCIEPCHBIX YaCTHILI.
[TprMepbl HaMOTHHUTENEH, UCIIONIB3YEMBIX B (apMaIleBTUYECKUX M KOCMETUYECKHX IPOTYyKTaX.

3. AncopOunoHHOE MOIU(DHUITIPOBAHKIE TTOBEPXHOCTH YACTHUIL HATTOJTHUTEIIEH.

AncopO1ust U3 pacTBOPOB Ha MOBEPXHOCTH TBEPABIX Ted. AJNCOpOLUS HEHOHOTEHHBIX
ITAB 13 nosisipHBIX ¥ HEMOJSPHBIX CPe/l Ha MOBEPXHOCTH a/ICOPOEHTOB Pa3IMYHON MOJISIPHOCTH.
Ancopbuust U3 pactBopoB HOHOTeHHBIX [IAB. Ilpumepsl pemieHHs HEKOTOPHIX KOHKPETHBIX
TEXHOJIOTUYECKUX 3a/1a4.

4. MeXdyacTUYHBIE BSaHMOHeﬁCTBHﬂ B TUCIICPCHBIX CUCTEMAX.

[lonsiTe 0 TMOBEPXHOCTHBIX cuiax 1-ro u 2-ro pona. PackimHuBarouiee naBieHHE,
DHEPrusl M CWiIa B3aUMOJAEHCTBHA dYacTHL. (OCHOBHBIE COCTAaBISIOLIME PACKIMHUBAIOLIETO
JaBJieHUs. BapuaHThl SHEPreTUUeCKUX KPUBBIX B3aUMOAECHCTBHS YacTULl. THUIBI MEKYACTHUHBIX
KOHTaKTOB.

5. CrpykrypooOpa3oBaHue B JHCIEPCHBIX CHCTeMax. Peosioruvyeckne CBOWCTBA
JUCIIEPCHBIX CUCTEM.

Tunsl NPOCTPAaHCTBEHHBIX CTPYKTYp M YCIOBHS HX BO3HUKHOBeHHUs. CoBpeMeHHas
KJIacCU(UKaLMs TMPOCTPAHCTBEHHBIX CTPYKTYp. YCJIOBHUS HMX BO3HUKHOBEHHS, CHElU(pHKa
ctpoenusi. OcHOBBI peosnoruu. Kiaccudukaiust TUCIEPCHBIX CHUCTEM IO MX PEOJIOTHYECKOMY
MOBEJCHUIO. OKCIIEPUMEHTAIIBHBIE METOJbl OLIEHKH PEOJIOTMYECKUX CBOMCTB JIUCIEPCHBIX
CUCTEM.

6. dakTOophl, BAUSIOLIUE HA TPOLECCH CTPYKTYPOOOpa30BaHUs B TUCIIEPCHBIX CUCTEMAX.



Bnusianue pazMepoB, aHM30METpUH (OPMBI YaCTHUI], YHEPTeTHUECKOW HEOJHOPOIHOCTH
MOBEPXHOCTHU HA PEOJIOTNYECKOE MTOBEIEHUE TUCTIEPCHBIX CUCTEM.

7. :‘)KCHCpI/IMeHTaHBHBIe METOJAbI OLICHKH anCFaTHBHOﬁ YCTOI\/’I“II/IBOCTI/I JUCIICPCHBIX
CHUCTCM.

Mertoa npeenbHbIX CeAMMEHTAIIMOHHBIX 00beMOB. OIIeHKa arperaTuBHOM yCTOHYHNBOCTH
CUCTEM I10 UX PEOJIOTMYECKOMY ITOBEIEHUIO.

8. PerynupoBanue CTpyKTYpHO-MEXaHHUUYECKUX CBOMCTB CYCIIEH3UN U IMYJIbCUM.

BOI[HBIG CYCIICH3HWU IOJISIPHBIX HAIIOJIHUTEICH H HCIIOJIAPHBIX HAIIOJIHUTEJICH. 3MyJIbCI/II/I
BOJa-Macilio. BMYJ'IBCI/II/I MacCja0-BOAaA.

4. O0beM yueOHO# JUCUUIIIMHBI

B 3auetHpix | B akagem.

Bunst yueOHoI paboThI CAMHITAX qacax
O0mas TPyA0eMKOCTh JMCHMIIJIMHBI 110 Y4eOHOMY IJIaHy 4 144
AyIUTOPHBIE 3aHITHS: 0,50 18
Jlexruu (JIek) 0,25 9
[Tpaktuyeckue 3ansatus (I13) 0,25 9
JlaGopaTtopust - -
CamocrositesbHasi padora (CP): 3,25 117
Buja koHTpOJISI: IK3aMeH 0,25 9

AHHOTaNuA padoyeil NporpaMMbl JUCHUINJIMHBI

«OCHOBBI TEXHOJIOTHH JieKapcTBeHHBIX cpeacTs» (b1.B./IB.8.2)

1. Henap npenogaBaHusi JMCHUILUIMHBI — (OPMHUPOBAHUE Y CTYJIEHTOB HEOOXOJIMMBIX
3HaHMUN B 00J1aCTH pa3pabOTKH, MPOU3BOACTBA U aHAJIN3A JIEKAPCTBEHHBIX CPEJICTB.

2. B pe3yabTtare wu3ydyeHus JAMCHUIUIMHBI O0yYAWUIUICA MO mporpamme
0akajaBpHaTa JOJIKEH:

Ob6naoame cnenytonmmu npopeccnonanbubiMu (ITK) KoMIeTeHIHSIME:

- TOTOBHOCTBIO HCIOJIh30BaTh HOPMATHBHBIC IOKYMEHTHI 110 Ka4eCTBY, CTAHIAPTH3AIUH U
cepTH(UKAMKM TPOIYKTOB U HM3/ACITHH, IEMEHThl YKOHOMUYECKOTO aHaIHM3a B TMPAKTHYECKOH
nestensHocTH (TTK-3);

- TOTOBHOCTBIO IIPOBOJUThH CTaHJIAPTHBIE U CEPTHU(PHUKAIIMOHHbBIE UCTIBITAHHUS MaTEPUAIOB,
u3jieui u TexHonorudeckux mnpoieccos (ITK-17);

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHYCCKYI0 HH()OpPMAIIMIO, OTCUYCCTBEHHBIA U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3HAMmMb.

- TEXHOJIOTUIO TOTOBBIX JIEKAPCTBEHHBIX (POPM;



- YCTPOMCTBO U MPUHIIUIIBI EHCTBUSI OCHOBHOTO 00OPYIOBAaHHUS,

- TPUHIMIBI BBIOOpA JEHCTBYIOIIMX M BCIOMOTAaTEIbHBIX BEIIECTB, PACTBOPUTEIICH,
00opyI0BaHus;

- HOPMATHUBHO-TEXHHUYCCKYIO OJOKYMCHTAIMIO, PETIaMCHTHPYIOIIYIO IIPOU3BOACTBO
JICKApCTBCHHLIX CPEACTB, B TOM YHUCIIC IIpaBHJIa Haﬂnencameﬁ HpOI/ISBOIICTBeHHOfI IMPAKTUKHU
(GMP);

- KOHTPOJHPYCMBIC IapaMCTPbl U OCHOBHBIC MCTOABbI KOHTPOJIA Kade€CTBa HMCXOJHOI'O
CBIPbS U I'OTOBOT'O ITPOAYKTA,

- METO/IbI pereHepaly pacTBOPUTENEH, YTUIN3AUN OTXOJJ0B U OUUCTKU CTOYHBIX BOJI;
yMmemy:

- COCTaBUTh TE€XHOJIOTMUYECKYIO M anmnapaTypHYI CXEMbl IIPOU3BOJCTBA JIEKAPCTBEHHBIX
CPEICTB;

- pa3pa60TaTb U OCYHICCTBJIATD MCPONPUATHA IO OIITUMHU3ALUKA TIPOLECCOB, II0
MTOBBIIIECHHUIO 0E30IMACHOCTH U SKOJOTMYHOCTH IMPpOU3BOACTBA.

graoems:

- HaBbIKAMH HCIOJB30BaHHSA HOPMATHBHOW JIOKyMEHTallMW (3aKOHOJaTenbHas 0asa,
BeylIHe MEPOBBIC (hapMaKOTICH) B IPOU3BOJICTBE JICKAPCTBECHHBIX CPE/ICTB;

- HaBbIKaMH IIPOBEJIEHUS TEXHOJOTM4ecKuX pacuéroB mnpousBoiactBa [JIC; moucka
ONTUMAaJIBHOIO MOAX0/1a K PELICHUIO IPAKTUYECKUX BOIIPOCOB.

HUMCTDb IIPCACTABIICHUC!
- O MOPAAKE COCTABJICHUSA TEXHOJOIMYCCKOr'o periiaMCHTa HOBBIX ITPOU3BOJICTB,

- 00 opranu3aivii TEXHOJIOTHUYCCKOI'0 Iponecca IMPOHU3BOACTBA B COOTBCTCTBHU C
PEriiaMCHTOM.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1.BBeseHue B Kypc TEXHOJIOTMH U3TOTOBJIEHUS JIEKAPCTBEHHBIX (POPM U IMTPOMBIIIIIEHHOTO
IIPOU3BOJCTBA.

OcHoBHbIE TepMHHBI U TOHATUS. Kitaccudukanus 1ekapcTBEHHBIX (JOPM I10 arperaTHOMy
COCTOSIHUIO, THUIy JHCIEPCHBIX CHCTEM, IIyTSIM BBEJIEHUS B OpraHu3M (PHTEpAIbHbIE U
napeHTepalibHble), 10 MPUMEHEHHUIO, J03UpOoBaHUI0. KOHTpoJb KauecTBa HMCXOAHOTO ChIPbS,
IIPOMEKYTOUHBIX IPOAYKTOB U TOTOBBIX JIEKAPCTBEHHBIX (POPM.

2. OpraHI/ISaHI/IH IMPOMBIIIJICHHOT'O IMTPONU3BOACTBA JICKAPCTBECHHBIX (I)OpM

Texnonoeus ocuokux Jnexkapcmeenuvix ¢opm. OOmas XapakTepUCTHKA O HKUIKUX
JIEKapCTBEHHBIX (JOPM: PACTBOPHI, CUPOIIBL, CYCIIEH3UH, SMYJIbCUU. CTEpUIIbHBIE U allUPOTE€HHBIE
JieKapCcTBeHHbIE (GOPMBI: 00111ast XapaKTepUCTHKA, Kiaccudukanus, TpedoBanus. [IpomblnienHoe
MIPOU3BOJICTBO JKMJKHX JIEKapCTBEHHbIX (opM. OCOOEHHOCTH MPOU3BOJCTBA HEKOTOPBIX
MHBEKIMOHHBIX JIEKAPCTBEHHBIX (hOpM.

Texnonoeusi meépovix nexapcmeenuvix opm. TEXHOIOTUS MOPOIIKOB. XapaKTEPUCTHKA
TabJIeTOK Kak JieKapcTBEHHON (opMbl. OCHOBHBIE TPYIIBI BCIIOMOTaTelIbHBIX BELIECTB B
MIPOU3BOJICTBE TabyeToK. BpiOop TexHomornum TaOJIETUPOBAHHUS B COOTBETCTBUU C (DU3HKO-
XUMUYECKUMH M TEXHOJOTMYECKUMH CBOWCTBAMH TabJeTHpyeMbIX Macc. TeXHOIOrn4ecKui



MPOIIECC TPOU3BOJICTBA TAOJIETOK: MPsMOE MPEccCoBaHue, rpanynupoanue. [lokpeiTe TabieTok
000JI0UKaMH: TPecCOBaHHbIC, TUIEHOYHbIE M JPAKUPOBAHHBIE TMOKPHITUA. TpUTyparMOHHbBIE
tabnetku. KoHTpons kadectBa TaOnetok. ['panynsl. Mukpoapaxe. Cnancynsl. [paxe.
TexHonoruu NoMy4eHusl.

Texnonoeuss msekux aexapcmeenuvlx ¢popm. OOmas XapaKTePUCTUKAa MATKUX
JIEKapCTBEHHBIX (POPM: Ma3u, reiid, Cynno3utopun. CoBpeMeHHbIe TPeOOBaHUS K OMYJIbCHOHHBIM
U reneBbiM ocHOoBaM. KoHTponb kadecTBa. TeXHONOTHS WM CTaHAApTH3ALUs Teleld W Ma3edl Ha
dapmaneBTHUeCKUX npeAanpuiTusax. Cynmo3uTopuu: omnpeaeneHue, oomue coiictpa. CriocoObt
TIOJTYYCHUS CYNITIO3UTOPUEB B IIPOMBINUICHHBIX YCIOBHSIX.

Texuonoeus 2azoobpasnvix nexkapcmeeHuvix Gopm. DapMaleBTUYECKUE adPO30JIH:
XapaKTepUCTUKAa W KiacCUpuKanus. Bumbl a’po30JbHBIX CHUCTEM. TEXHONOTHS pa3IMYHbIX
a’pO30JIbHBIX cucTeM. TpeOoBaHUs M1 0COOEHHOCTU TEXHOJIOTHH IIa3HBIX JIEKAPCTBEHHBIX (POPM.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3auernbix | B akagem.

Bunst yueOHoI paboThI CAMHITAX qacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 4 144
AyIMTOpHBIE 3aHATHS: 0,50 18
Jlexumu (Jlek) 0,25 9
[Tpaktueckue 3anstus (I13) 0,25 9
JlaGopaTtopust - -
CamocrositensHas padora (CP): 3,25 117
Bujx koHTpOJIsI: IK3aMeH 0,25 9

AHHOTaHHﬂ paﬁoqeifl nporpaMmmMmbl AU CHUIIJIMHBI ((3.]'leKTpOXI/IMI/Iﬂ, KHHECTUKA U KaTaJInu3»
(51.B.JB.9.1)

1. eans AMcMnIMHBI

IIoHSITE OCHOBHBIE KHHETUUECKIIE 3aKOHOMCPHOCTHU MPOTCKAHUA XUMHUYCCKUX ITPOLICCCOB,
POJIb KaTajin3a ajid XUMHUUYECKOW TEXHOJIOTHH.

2. B pe3yabtare wu3ydyeHHs IUCHUIJIMHBI O00yYaloIMiicsi MO TporpamMme
0akajaBpHaTa J0JIKEH:

Obnaoams cnepyromumu npodeccuonanbabiMu (I1K) kommereHIIusAMU:

- CITOCOOHOCTH TUIAHUPOBATH M MPOBOJAUTH (DPU3UUECKUE U XUMHUYECKHUE DKCIIEPUMEHTHI,
MPOBOAUTHL O0pPabOTKY WX PE3yIbTaTOB M OICHMBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHABIWBATh TPAHUIBI MX MPUMEHEHUS, MPUMEHITh METOJbl MaTeMaTHYEeCKOTO aHaiu3a W
MO/JICIIUPOBAHHUS, TCOPETUYECKOTO M AKCIIEpUMeHTaIbHOTO HccienoBanus (ITK-16);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPHH Ul pelICHHS
BO3HUKAIOIMUX (PU3NUECKUX 33/1a4, CAMOCTOSTEIbHOTO NMpUoOpeTeHns GU3NYECKUX 3HAHUHU, TS



NOHUMAaHHS IPUHIUIIOB paboTHl MPUOOPOB U YCTPOMCTB, B TOM YMCJE BHIXOSIINX 32 MPEICIIbI
KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

- 3HAMb.

- TCOpUN KHMHETUKHU, ITYTH TCOPETHYCCKOI'O pacycTa CKOpOCTeﬁ XUMHNYCCKHUX peaKL[I/Iﬁ u
OrpaHU4YCHHA B IPUMCHUMOCTU paCYCTHBIX MCTOA 0B,

- OCHOBBI TCOPHUHU (I)OTOXI/IMI/I‘ICCKI/IX N LOCITHBIX peaKuHﬁ, OCOOEHHOCTH MX CTaﬂHﬁHOFO
IMPOTCKAHUA U YCIIOBUA OCYIICCTBIICHUA

- OCHOBHBIC 4YCpPThl I'OMOI'€HHOI'0O MW TI'CTCPOrCHHOI0 KaTajln3a, INMPUYUHBI YCKOPCHUA
XUMHYECCKOI'0 IMporecca B IpUCYTCTBUHU KaTaln3aTopa

- ymemy:

- NPUMEHATh TEOPETHYECKHWE 3HAHUSI M ODKCIEPUMEHTAJIbHBIE METOAbl HCCIICIOBAHUS
(GU3UYECKON XHMMHHM IS PEIICHUsS BOINPOCOB, BO3HUKAIOMIUX TPH HM3YYCHHH KUHETUKH
XUMHYECKUX PEAKIIUN;

- IPOBOJIUTH AHAJIU3 U KPUTUUECKH OILICHUBATH MOJTYYEHHBIC IKCIIEPUMEHTAIbHBIC JaHHBIC,
000011aTh 1 J1e7aTh 000CHOBAHHBIC BBIBOJIBI Ha 0a3¢ MPOBEIEHHBIX OIBITOB.

- gnadems:

- MCTOAaMHU OIPCACICHUA TOpsAAKAa U CKOPOCTH PCAKIIMU, YCTAaHOBJICHUA JII/IMI/ITI/II)YIOHIGI;'I
CTaJuu U MCXaHHU3Ma H3y‘laeM0ﬁ XHUMHYECKOM PCaKIuun;

- HaBbIKaMH COCTaBJICHHs TI'aJIbBAHHYCCKHX JJICMCHTOB JIA ueneﬁ OIIpCACIICHUSA
TCPMOANHAMHUYCCKUX XAPAKTCPUCTUK U KOHCTAHT PaBHOBCCHUA HCCHGILYCMOﬁ pCaKunu,

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHYCCKON KWHETHKH, BIIUSHUS PA3IMYHBIX (aKTOPOB
(TeMIieparypsbl, 1aBIEHUS, KaTaIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKIInH.

3. Kparkoe comepxanue qMCUMILTHHBI

Xummueckas KnHeTHKa. CKOpOCTh XMMUYECKOH peaKkIlni, KOHCTAaHTa CKOPOCTH, TIOPSIIOK
U MOJIEKYJIAPHOCTh peakiuu. Kunetnka HeoOpaTuMmbIx peakiuii 1-ro, 2-ro, 3-ro U HyJIeBOIro
nopsakoB. JluddepeHnnanpaple ¥ WHTETPATBHBIE METOJBI OMPEACICHHS TOPSIKA PEaKIIHH.
CrnoxHnble peakiuy. [IpuHIMIT HE3aBUCHMOTO MIPOTEKaHUS dJIEMEHTApHbIX peakiuil. OopaTumele,
napajieNbHbIC U ITOCTIeI0BaTEIbHBIE peakiuu |-ro mopsaka. BimsHue TemMnepaTypsl Ha CKOPOCTh
peakuuu, npubamkeHHoe npasuio Baut-I'odda. Ypasaenue Appenunyca, nupdepeHiuanbHas 1
MHTETpalIbHbIE (OPMBI YpaBHEHUS. DKCIIOHEHIIMANbHAs popma ypaBHEHUsI AppeHunyca. DHeprus
aKTUBAIMU U NPEIIKCIOHEHIMATbHBIA MHOKUTEb.

Teopnn XuMHUYECKONM KMHETUKH: TEOPUS aKTHBHBIX COYJAPEHUN U TEOPHs MEPEXOJTHOTO
coctogHuss TIIC (aKTUBUPOBAaHHOTO KOMIUIEKCA). OHTANbIUs M SHTPONHSA AKTUBALHH.
DOTOXUMHUYECKHE peaKkUU. XuMudeckue u (potodusnueckre CTajuu, BTOPUYHBIE MPOLIECCHI.
Kuneruka ¢oroxumuueckux peakiuil. CeHcHOMIU3MpOBaHHBIE (OTOXUMHUYECKUE PEAKIIHU.
[lenHble peaknuu, MEXaHU3Mbl 3apOKIEHUS, pa3BUTHS M oOpbiBa Lenu. Hepa3BeTBieHHbIE U
pPa3BETBIICHHBIE IIEMHBIE peakUuU. DBeposATHOCTHAs TeopUs Pa3BETBICHHBIX PEAKLIMM.
IIpenenbHbIE SBIEHNS B LETHBIX PEAKLUAX, HYDKHUM M BEPXHUI IIPEIEIIbl BOCIIAMEHEHHS.

Karaims3. T'oMorenHsli M rereporeHHbli Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KATAJIMTUYECKUX peakuui. BiusHue katanusaropa Ha TEPMOJAMHAMUYECKHE M KUHETHYECKUE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTalln3aTopa, KaTATUTHYECKasi aKkTUBHOCTh. [ OMOT€HHBII
karanu3. CIUTHBIA UM pa3[esIbHBI MEXAHM3Mbl KaTAJIMTUYECKOIO JIEHCTBUSA. DHEPreTUUYECKUE



JarpaMMBbl B3aUMOJICHCTBHUS peareHTOB ¢ KaTanu3aTopoM. O0muii u ceruduyeckuii KUCIOTHO-
OCHOBHOM Karanu3. Katamms KOMIUIEKCaMH IEPEeXOJHBIX METAIUI0B. DepMEHTATUBHBIN KaTau3.
['ereporennslii kartanu3. TUIbl TIETEPOr€HHBIX KaTalUM3aTOPOB. 3aKOH JIEHCTBYIOIIMX
noBepxHocten. KnneTrka rereporeHHbIX peakiiuid.

4. O0beM yueOHOM JUCUUIIJIMHBI

B sauernpix | B aKazeMm.

Buibl yue6HOM paboThI CAMHULAX gacax
O0mas TpyA0eMKOCTh JUCHUILIMHBI 110 y4e0OHOMY IJIaHY 8 288
AyIuTOpHBIE 3aHITHS: 0,89 32
Jlexiuu (JIek) 0,28 10
[Tpaktuyeckue 3ansatus (I13) 0,28 10
JlaGopaTtopust 0,33 12
CamocrositesbHasi padora (CP): 6,86 247
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9

AHHOTanuUA padoyeil MpOorpaMMbl TMCHUIINHBI «/{omoTHUTEIbHBIE IV1aBbl (PU3HYECKOT
xumun» (b1.B./1B.9.2)

1. HeJIb AUCHUIIJIMHBI — IIOHATH OCHOBHBIC KHHECTHYCCKNEC 3aKOHOMECPHOCTHU ITPOTCKAHUA
XUMHYCCKUX IMPOLECCOB, POJIb KaTaJIu3a JJId XHUMHYSCKOM TEXHOJIOTHH.

2. B pe3yabrare wu3yyeHHs IUCHMIUVIMHBI O0y4YalUIWiicsi 1O Mporpamme
0akajaBpHUaTa q0JI’KeH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) komnerennusmu:

- CIIOCOOHOCTh IUIAHUPOBATh M TPOBOAUTH (PU3MUECKHE U XMMUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTH O0pabOTKY UX PE3YyiIbTAaTOB M OLIEHMBATh MOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bl U
yCTaHaBJIMBATh T'PAHUIBI UX NPUMEHEHHs, MPUMEHATh METOAbl MaTeMaTH4EeCKOTO aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTb MCIOJIb30BaTh 3HAHUSI OCHOBHBIX (PU3UYECKUX TEOPH [Tl peIlIeHUs] BO3ZHUKAIOIINX
¢du3nyeckux 3agay, caMOCTOSTENBHOTO MPUOOpeTeHHUs (U3MUECKUX 3HAHWUU, Ui MMOHMMaHUS
NPUHLMIIOB paboThl MPUOOPOB M YCTPOWCTB, B TOM YHCIE BBIXOJAIIMX 3a IPEIEIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19).

- 3HAMb.

- TCOpUN KHUHETUKHU, ITYTH TCOPECTHYCCKOI'O0 pacycTa CKOpOCTeﬁ XHUMHUYCCKUX peaKI_[I/Iﬁ n
OrpaHU4YCHHA B IPUMCHUMOCTU paCYCTHBIX MCTOA 0B,

- OCHOBBI TCOpPUU (I)OTOXI/IMI/I‘-ICCKI/IX N TOCIMHBIX peaKuHﬁ, 0COOEHHOCTH HUX CTaHHﬁHOFO
IMPOTCKAHUA U YCIIOBUSA OCYIICCTBIICHUA

- OCHOBHBIC 4YCpPTbl I'OMOIC€HHOI'0O W TCTCPOIrCHHOI'O0 KaTajn3ad, NMPUYUHBI YCKOPCHUA
XUMHYECCKOI0 IMpo1ecca B MpUCYTCTBUH KaTajlnu3aTopa



- ymemy:

- NPUMEHATh TEOPETHYECKHUE 3HAHUSI M OSKCIEPUMEHTAJIbHBIE METOAbl HCCIIECIOBAHUS
(GU3UMYECKON XMMHH JJI PEIICHUsS BOIPOCOB, BO3HUKAIOMIUX TIPH HM3YYCHHH KUHETUKH
XUMHYECKUX PEAKIIUN;

- IPOBOJIUTH AHAJIU3 U KPUTUUECKH OILICHUBATH MOJYyYEHHBIE SKCIIEPUMEHTAIbHbBIC IAHHEBIE,
00001maTh 1 1eIaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

- gnadems:

- METOJIaMHU OIPEACIICHUs TIOPSAJIKA U CKOPOCTU PEAKLIMK, YCTAaHOBJICHUS JTUMUTUPYIOIIEH
CTaJInM U MEXAaHNU3Ma U3y4aeMON XUMHUYECKOMN peaKLnuu;

- HaBbIKaAMH COCTaBJICHUS TaJIbBAHHYCCKHX JJICMCHTOB IJIAd ueﬂeﬁ OIIpCACIICHUA
TCPMOANHAMHUYCCKUX XAPAKTCPUCTUK U KOHCTAHT PaBHOBCCUA HCCHCI[yGMOfI pCaKkuuu;

- 3HaHUSIMH OCHOBHBIX 3aKOHOB XMMMUYECKOW KMHETUKH, BIMUSHUS PA3IMUHBIX (DAKTOPOB
(TeMrieparypsbl, 1aBJI€HUS, KaTaJI3aToOpa) HA CKOPOCTh XUMHUUECKON pEeaKIiu.

3. Kparkoe comepxxanue Q1M CUMILTHHBI

Xumnueckas KuHeTuka. CKOpoCTh XMMUYECKOH peaklui, KOHCTaHTa CKOPOCTH, OPSIIOK
U MOJIEKYJIIpHOCTh peakuuu. KuHetnka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro u HyJI€BOTO
nopsakoB. JluddepeHunanbHble M UHTErPAbHBIE METOJbl ONPEAENICHUS HOpsiAKa peakluu.
Crnosxnble peakuuu. [IpuHIMI HE3aBUCUMOT0 IPOTEKaHUS 3JIEMEHTAPHBIX peakuuil. OOpaTuMmsble,
napaJiesibHbIe U [TocieloBaTeIbHbIe peakuu 1-ro nopsaka. BiusHue TemMnepaTypsl Ha CKOPOCTh
peaxun, npudmmkenHoe npaswio Bant-I'odda. Ypasuenne Appennyca, nuddepenunansras u
UHTErpaibHble (OpMbI ypaBHEHHs. DKCIIOHEHIMAIbHAS (OpMa ypaBHEHUsI AppeHuyca. DHeprus
AKTUBALIUU U MPEIIKCIOHEHIUATbHBIA MHOKUTED.

Teopun XuMHUYECKON KMHETUKH: TEOPUS aKTHBHBIX COYJAPEHUN U TEOPHs MEPEXOJTHOIO
coctosgHuss TIIC (akTUBUPOBAaHHOIO KOMIUIEKCA). OHTaJbIMA W DHTPONMS AaKTHUBAIUH.
DOTOXUMHUYECKUE peaKIUHU. XuMudeckue u (GpoTtopusnueckre CTaauu, BTOPUYHBIE MPOLECCHI.
Kuneruka ¢oroxummuueckux peakiuil. CeHcHOMIU3UPOBaHHBIE (OTOXUMHUYECKUE PEAKIIMU.
[lenHble peakiuu, MEXaHU3Mbl 3apOKJEHUS, pa3BUTHS U oOpbiBa Lenu. Hepa3zperBieHHbIE U
pa3BETBICHHBIE IICMHBIE peakUuU. DBeposATHOCTHAs Teopus Pa3BETBICHHBIX PEaKLIMM.
IIpenenbHbIE SBIECHNS B LETHBIX PEAKLUAX, HUDKHUM M BEPXHUI IIPEIEIbl BOCIUIAMEHEHHS.

Karamu3. T'omoreHHbli u rereporeHHbli Karainu3. (OCHOBHbIE 3aKOHOMEPHOCTHU
KATAJINTUYECKUX peakuui. BnusHue karanusaropa Ha TEPMOAMHAMUYECKHE M KUHETUYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalnu3aTopa, KaTaJuTHUecKas akTUBHOCTh. | OMOTeHHBIN
karanu3. CIUTHBIA M pa3[esIbHBI MEXAHM3Mbl KaTAJIMTUYECKOIO JEHCTBUSA. DHEPreTUUYECKUE
JarpamMMbl B3aMO/IEHCTBUS PeareHToB ¢ Karaau3zatopoM. O0muil ¥ cnenupruueckuii KuciaoTHO-
OCHOBHOM Katayn3. Kataims KoMIuIeKCaMu MEPEeXOAHbIX METAIIIOB. DepMEHTATUBHBIN KaTaaus3.
I'ereporennslii  Kartanu3. TUIBI TETEPOTEHHBIX KaTalWM3aTOPOB. 3aKOH  JIEHCTBYIOIIMX
NOBEepXHOCTEN. KMHETHKA TeTepOreHHBIX pEeaKuil.

4. O0beM yueOHO JUCUMIIJIMHBI

B 3aueTHBIX B axanewm.

eTUHUIAX

Bunsl yueOHoI paboThI qacax




Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 YY4eOHOMY TUIaHY 8 288
AyIuTOPHBIE 3aHITHS: 0,89 32
Jlexiuu (JIek) 0,28 10
[Tpaktaeckue 3arstus (I13) 0,28 10
Jlaboparopus 0,33 12
CamocrostensHas padora (CP): 6,86 247
Bu1 HTOroBOro KOHTPOJIS: IK3aMeH 0,25 9

4.4 TIporpaMMbl NPAKTHK M OPraHu3amusi HAYYHO-HCCJIEI0BATEIbCKOI PadoThl
00y4Yar M XCH.

4.4.1. IIporpaMMbI NPAKTHK

B cootBerctBun ¢ ®I'OC BO 6akanaBpuara mo HampaBienuto noaroroBku 18.03.01
«XUMUYECKash TEXHOJOTHs» TPAKTUKA SBIAETCS O00s3aTelIbHBIM  pa3felioM OCHOBHOM
o0Opa3oBaTenbHOIl MporpaMMbl OakalaBpuaTa U OTHOCATCS K €€ BapuaTuBHOM yactu. OHa
NpeACTaBIsieT co0OW BUA y4eOHBIX 3aHATHH, HEMOCPEICTBEHHO OpPUEHTHPOBAHHBIX HA
poecCHOHaANBHO-NPAKTUYECKYIO MOATOTOBKY 00YYaIOIINXCS.

[Tpu peanuzauuy AaHHOM Hporpammbl OakalaBpuaTa MPEAyCMaTPUBAIOTCS CIENYIOLINE
BU/IbI IIPAKTHUK:

- yueOHas;

- NPOU3BOJCTBEHHAs, B TOM YHCIIE, IPEAUILNIOMHAS.

VY4eOHast MpaKTHKA SBISETCS NPAKTUKOH 10 MOJyYSHHIO MIEPBUYHBIX MPO(ECCHOHATBHBIX
yMEeHUH U HaBbIKOB U ocyuiectBisiercss B PXTY um JI.M.MenneneeBa Ha TEXHOIOTMU XUMHKO-
(dapMalleBTUYECKUX M KOCMETHYECKHUX CpEACTB, a TakkKe Ha 0a3e CTOPOHHMX Hay4HO-
uccienoparensckux opranuzanuii (MH30C PAH, NOX PAH, UbX PAH u np.).

IIpousBoacTBeHHas mpaktuka ocymiectsiusercss B PXTY um J[.M.Menneneera Ha kadeape
TEXHOJIOI'nu XI/IMI/IKO'(bapMaHeBTI/I'-IeCKI/IX U KOCMETHYCCKUX CPCACTB U B HAYYHO-HCCJICIOBATCIBCKUX
noApasACJICHUAX; a TaKiXE Ha Oaze CTOPOHHUX HAYYHO- HCCICAOBATCIIbCKUX Opl"aHI/IBaI_II/Iﬁ H Ha
xumudeckux npeanpustusx (3AO "llenkoBo Arpoxum", ®I'YII "MockoBckuid 3HAOKPUHHBIN 3aBOA"
OI'VII "THL "HUOITuK", ®I'BY «'MJICuHID» (I'ocyaapcTBeHHBIN HHCTUTYT JEKAPCTBEHHBIX CPEICTB
u Hajexamux npaktuk), PI'BY «l'ematonormueckuit Hayunsni Llentp» MuH3apaB-conpa3BUTHS
Poccun, 3A0 "BAC®", OOO "Kommnanus "Pycmemsko", OOO "Koponés®apm", OAO "Axpuxun".
[Mpon3BoAcTBEHHAas TpPaKTUKa TMPOBOAUTCS B CISAYIOIIUX (OpMax: TMpakTHKa MO0 MOIYYECHHIO
po(heCCHOHABHBIX YMEHHI U OIbITa MPOGECCHOHAIBHOM IEATSIILHOCTU (B TOM YHCJIE TEXHOJIOTHUECKas
HpaKTI/IKa) 1 HAYyYHO-HUCCJICIOBATCIIbCKas pa60Ta.

IIpepmumuioMHass  NMpakTHKa  SBIAETCS  YacTbl0  IIPOM3BOACTBEHHOM  IPAKTUKH.
[Tpennunnomuas mnpaktuka ocymectsiusercs B PXTY um JI.M.Menneneea Ha kadenpe
TEXHOJIOTUH XUMUKO-(hapMalieBTHIECKUX M KOCMETHYECKUX CPE/ICTB, Ha IPYTUX Kadeapax U B Hay4yHO-
UCCIIEIOBATEIbCKUX TO/pa3AeeHUsX; Ha 0a3e CTOPOHHMX Hay4yHO- HCCIIEI0BaTEIbCKUX
opranmzaruii (PI'BYH Unuctutyt oprannueckoi xumuu um. H. JI. 3enmunckoro PAH, ®I'BYH
«HUMN Ouome-munmuckoit xumuun wumeHn B. H. OpexoBuua»y, ®OI'BYH HucTuTyT
Oouoopranndeckol xumuu umeHu akagemukoB M.M. Illemsikuna u FO.A. OunnamnkoBa PAH,
OI'bYH Uncturyt obmeit u Heopraunueckoit xumun um. H. C. Kypnakoa PAH, AO «I'EJJEOH
PUXTEP-PYC", 3AO «MockoBckas (apmanieBrudeckas ¢adpuka», OAO «Hmwxdapm», OAO
«ABBaPycy, OO0 «Takena ®apmacsrotu-kanc», OO0 «Jlabopatopus «Kusas Kocmerukay,
000 «I'pynna komnanuit «IITW» (mpousBoacTBo numieBsix uHrpeanenTon), OO0 «psun 2»,
3A0 «Dapmcunre3», 3A0 «HcTuTyT (apmaneTuyeckux texnosorui», OO0 «Cepaukcy,
BT «XumPap», 3A0 «®apmPupma «Corekc», OAO «Kocmernueckoe o0beINHEHUE
«CBob6oga», OAO «Banenta @apmarnentuka», OO0 «KPKA-Pycy», 3A0 «3u0-310poBse», 3A0



«Kanondapma-npogakmn», OO0 «Korron Knad» (mpou3BOICTBO KOCMETUKH MU CPEICTB
ruruensl), OO0 «Moc®apm», OO0 «Uucras Jluaums», AO «'ocHUMcunTe3bemok», B
COOTBETCTBUU C TEMAaTHUKOH BBIIIOJIHIEMOMN paOOTHI.

4.4.2. Opranu3anusi HAy4YHO-MCCJIeI0BATEIbCKOI PadoThl 00yYaOIIMXCS.

B cootBerctBun ¢ ®I'OC BO 6akanaBpuaTta mo HampasieHuto noaroroBku 18.03.01
XuMHUecKasi TEXHOJIOT Ul Hay4YHO-UCCIIeIoBaTeNbcKas paboTa 00yJaromuxcs sSBIsSeTCs OJHUM U3
BUZOB TMPOBEACHUS IPOU3BOACTBEHHONM NPAKTUKA M HampaBieHa Ha (opMupoBaHHe
OOIIEKYIBTYPHBIX M MPO(EeCCHOHATBHBIX KOMIIETCHIIMN B COOTBETCTBHH ¢ TpeboBaHusiMu OI'OC
BO.

B pamkax mnoaroroBku OakamaBpa 1o npopuwiro TexHomorus CHHTETHYECKUX
OMOJIOTUYECKH aKTUBHBIX BEIIECTB, XUMHKO-(hapMalleBTHUECKUX MPENapaToB U KOCMETHYECKUX
CPEICTB IPENyCMaTpUBAIOTCA CIEAYIOLIIME BUABI M OTAIlbl BBIIOJHEHUS W KOHTPOJISI HAYYHO-
UCCIIEI0OBATEIbCKON paboThI OakanaBpa:

- IUIAHMPOBAHUE U HAyYHO-UCCIIEN0BATEIbCKOW paObOThI, BKIIOYAIOINE 03HAKOMIIEHHE
C TEMaTHKOW HCCIEeNOBATEIbCKUX PAa0dOT B JAHHOH 00JacTH M BBHIOOP TEMBI HCCIEIOBAHUS,
HanucaHue pedepara 1o n30paHHON TeMe;

- NPOBEJCHHE HAYYHO-HCCIIE0BATEIBCKOM paboTHI;

- KOpPPEKTUPOBKA IUIaHa MPOBEACHUS HAyYHO-UCCIIEJ0BATEIBLCKOIN paboThl;

- COCTaBJICHHME OTUE€Ta O HAyYHO-UCCIIEI0BATENbCKON padoTe;

- nyOnMYHas 3a1UTa BBIOJHEHHOH paboThI.

OcHoBHOI (POpPMOIi TITAHUPOBAHUS U KOPPEKTUPOBKU WHIMBUYAIbHBIX TUIAHOB HAYYHO-
UCCIIEI0BATEIbCKOW PaboThl 00yyaeMbIX SIBISETCS OOOCHOBAHHME TEMbI, OOCYX/JEHUE IIaHa U
IIPOMEXYTOUHBIX PE3YJIbTATOB HCCIEA0BAaHUS B paMKax HayYHO-UCCIIEI0BATEIbCKOIO CEMUHAPA.
B nporiecce BbINOMHEHHSI HAYYHO-UCCIIE10BATEIbCKONW PA0OTHI U B XO/I€ 3aLUThI €€ Pe3yJIbTaTOB
JIOJKHO TPOBOJIUTHCS IIUPOKOE OOCYXXKJEHUE B YUEOHBIX CTPYKTypax By3a C MPUBJICUYEHHUEM
paboTtozatenell U BEAYIIUX UCCIE0BaTeNeH, TO3BOJISIONIEE OLEHUTh YPOBEHb NPUOOPETEHHBIX
3HaHUH, YMEHHH, C(HOPMHPOBAHHBIX KOMIIETEHIMH U MPO(ECCHOHATBFHOTO MHPOBO33PCHHUS
oOyJaromuxcs.

4.4 4 Npaktuxu (b2)

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI

«Yueonas npaktuka» (b2.Y.1)

1. Hdeap y4eOHOW NPaKTHKM — TOJIY4YE€HUE CTyIEHTaMU OOIIMX MpeacTaBieHUil 00
OCHOBHBIX THUIIaX OMOJOTMYECKH aKTUBHBIX BEIECTB, 3HAKOMCTBO C pa0OTOH MpennpusITuii u
MHCTUTYTOB, 3aHATHIX IOUCKOM, pa3pabdOTKOMl MeToNoB CHHTe3a, aHanu3oM BAB, a Taxxke
MOJIyYE€HUE TEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUH M HABBIKOB IYTEM CaMOCTOSITEIbHOTO
TBOPYECKOTO BBIIOJIHEHHUS 33144, TOCTABJIEHHBIX IIPOrPaMMON MTPaKTUKH.

2. B pe3yabrare wu3yyeHHs IMCHMIUIMHBI O0y4Yawuuiics Mo mnporpamme
0akajaBpHUaTa q0JI’KeH:

Obaaoams cnenyromumu obmmenpodeccuonansubivu (OIIK) u npodeccuonansubivu (I1K)
KOMIICTCHIIUAMMU .

- BJIaJICHUEM IIOHMMaHMUA CYIIHOCTH U 3HaueHHss HWHPOpMalMd B Pa3BUTHH
COBPEMEHHOT0 MH(OPMAIIMOHHOTO O0IIECTBA, OCO3HAHMSI OITACHOCTH U YIPO3bl, BOSHUKAIOIIUX B
TOM TIpPOLIECCE, CIIOCOOHOCThIO COOMIOAAaTh OCHOBHBIE TpeOoBaHUS HMH(OPMAIIMOHHON
0€30MacHOCTH, B TOM YHCIIE 3aIUThI TocyaapcTBeHHOM TaiHbl (OITK-4);



- BJIaJICHUEM OCHOBHBIMH METO/JaMH, CHOCOOaMH W CpeICTBAaMM IOJIy4eHUS,
XpaHeHus1, nepepaboTku WHGOpPMAIMK, HAaBBIKAMH PAOOTHI C KOMITBIOTEPOM KakK CpPEICTBOM
ynpasienus uadopmarueii (OITK-5);

- CHOCOOHOCTP M TOTOBHOCTh OCYLIECTBIISITh TEXHOJOTMYECKHH Ipolecc B
COOTBETCTBUU C PETJIAMEHTOM U UCIOJIB30BaTh TEXHUUECKHE CPEJICTBA JIJIsl U3MEPEHUS OCHOBHBIX
apaMeTpPOB TEXHOJIOTMIECKOTO TPOIIecca, CBOMCTB chiphs U mpoaykimu (ITK-1);

- TOTOBHOCTh TPUMEHATh AHAJUTHYECKHE M YHUCICHHBIE METOIbl PpEIICHUS
MOCTaBJICHHBIX 33/1a4, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHUH, MPOBOIUTH
00paboTKy uH(}OpPMAaLMKU C HCIOJB30BAHUEM MPUKIATHBIX MPOTPAMMHBIX CPEACTB cdepbl
npoecCuOHaNBHOM AeITeTbHOCTH, UCIIOJIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUHU U 0a3bl
JaHHBIX B CBOEH mpodeccHoHaNbHOM 00J1acTH, MakeThl MPUKIAAHBIX MpOrpamMm JJis pacuera
TEXHOJIOTUYECKUX mapaMeTpoB obopynoBanus (I[1K-2);

- CIIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHHUYECKHUE PEIICHUs] IpU pa3paboTKe
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJOTHMH C YYETOM
IKOJOTUYECKUX TociencTBrid ux npumeHenus ([1K-4);

— CIIOCOOHOCTh ~ TJIAHUPOBAaTH M MPOBOJIUTH (PU3MYECKHE U  XUMHUYECKUE
SKCIIEPUMEHTHI, IPOBOJUTH 00PabOTKY UX PE3ylbTAaTOB U OLIEHWBATH MOTPEIIHOCTH, BBIABUTATh
TUIOTE3bl U YCTAHABIMBATh TPAHUIIBI UX MPUMEHEHHS, MPUMEHATh METOJbl MaTEeMaTHUYECKOTO
aHaJM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIEpUMEHTaNIbHOTO nccienoanus (I1K-16);

— TOTOBHOCTb TPOBOAWUTH CTAHJIAPTHBIE U CEPTU(MUKAIMOHHBIE HCIBITAHUS
MaTepUaioB, U3ACIHUI 1 TeXHOIorn4eckux mpoieccos (ITK-17);

— - TOTOBHOCTBIO M3y4YaTh HAyYHO-TEXHHUYECKYI0 MH(OpPMAIINIO, OTE€YECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTrke uccaenobanus (ITK-20).

3Hamy:

- MNOopAAOK  OpraHv3salv, IUJIaHUPOBAHUSA, IIPOBCACHHUA U obecrieueHus HAay4YHO-
HCCICI0OBATCIBbCKHUX pa60T C HUCIIOJIb30BAHUCM COBPCMCHHBIX TEXHOJIOTHI B 00JacTH CHHTE3a
BAB.

ymemy:

- OCYIIECTBIIATh TMOHCK, OOpabOTKY M aHalu3 HAay4YHO-TEXHUYECKOW HH(OpMAIUH IO
PO UITIO TPOUIEHHOM MPAKTUKH, B TOM YHCIIE ¢ TpUMeHeHneM Internet-TexHoJIoTHil;

- HCIIOJIb30BAaTh COBPEMEHHBbIE MPUOOPHl M METOAUKHA MO MPOPHII0 HPOrpaMMBI
OakanaBpuaTa, OpPraHU30BBIBATh NPOBEIEHUE HKCIEPUMEHTOB U HUCHBITAHUN, MPOBOIUTH MX
00paboTKy U aHAIM3UPOBATh UX PE3YbTATHI;

gnaoemsy:

- CIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIEAOBATEIbCKON MEATENBHOCTH MO MPOQuIio
M3y4aeMoil mporpamMmbl OakanaBpuara,

— METOJOJIOTHYCCKUMH  TOJXOJaMHd K  OpTaHHW3alli¥l  HAyJHO-HCCIICIOBATCIIbCKOW |
00pa3zoBaTenbHON JIeATEIHLHOCTH;

— CHOCOOHOCTBIO Ha MPAKTHUKE HCIOJB30BaTh YMEHHS W HABBIKM B OpraHU3al[Md Hay4dHO-
HCCIICIOBATEIILCKUAX M MPOCKTHBIX PadoT;

3. Kparkoe conepxanue yueOHOM NPaKTHKH

VYyeOHasi mpakTuka NpoBoaUTCS B 4 ceMecTpe B (OopMe TEOPETUYECKUX 3aHATUH U
JKCKYpCUH.



1. O3znakomnenue c¢ wucrtopueil mnpousBoactsa BAB, mnpupogHsiMH MaTepuanamu,
MCIIOJIb3YEMBIMH I 9TUX LEJIEH.

Opranuyeckue COECIMHEHUS W WX MECTO B HcTOopuu denoBedecTBa. Kitaccel BAB.
[lepcniekTUBBI pa3BUTHUS TPOU3BOCTBA.

HOCGH.[GHI/IG TEMATUYCCKUX C—)KCHO?)I/IL[I/Iﬁ MY3€CB U BBICTABOK.

2. Tllocemienre MHCTUTYTOB M MPEANPHUATHH 3aHATHIX CHHTE30M, aHAJIU30M H
npou3BoJcTBOM BAB.

O3HaKOMJICHHE ¢ OCHOBHBIMH TEXHOJIOTUYECKUMU CTAIUSMHU U CIIOCOOAMH MPOU3BOJICTBA
BAB, cBoiicTBaMu 1 00JIaCTAMH MX TPUMEHEHUS.

3. O3HaKOMJIEHHE C MEPCIEKTUBHBIMU HAyYHBIMU Pa3pabOTKamMH B 0OJIACTH CO3JIaHUS U
npumenenus BAB. [locemenne HaydHbIX Tabopartopuii kKagenap U 3HAKOMCTBO C OpraHU3aIuei
paboThI B UCCIIEIOBATENHCKOM J1abOopaTOpHH.

4. IloAroToBKy OoT4YeTa O MPOXOKACHUN YYEOHON IPAKTUKH.
TpeboBanusl, mpebsABIsEMble K HATUCAHUIO U NIPEACTABICHUIO OTYETA.

KonkpeTtHoe conepkanue y4eOHOH MPAaKTUKK OMPELIIIeTCS C YIeTOM BO3MOXKHOCTCH U
MHTEPECOB Kadeapbl, OpraHU3yIoIIeH MPaKTUKY, U TPUHUMAIOIIEH OpraHU3aliH.

4. O0beM y4eOHOIM NPAKTHKH

. B 3auerneix | B akanem.
Buner yue6HOM paboThI

eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108
CaMocTosTenbHOE MOJIYyYEHHE U OCBOCHUE 3HAHUN, YMEHUH U 3.0 108

HAaBBIKOB B COOTBCTCTBHU C nporpaMMoﬁ

Buja uToroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - —

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUIJIMHBI

«IIpousBoacreennas npakruka» (b2.I1.1)

1. Iles1b NPAKTHKHU — IPAKTUYECKOE U3YUYEHHE TEXHOJIOT M POU3BOJICTBA OMOIOTUYECKH
akTuBHbIX BemecTB (BAB): arpoxumuueckux, JE€KapCTBEHHBIX MpPENnapaTroB, KOCMETHYECKHX
CpeACTB W JAp., CTPYKTYpbl HpPEONpUsATHs, METOAOB U OCOOEHHOCTEH  ympaBieHus
MIPOU3BOJICTBEHHBIM IpolieccoM. DopmupoBaHue y 00ydaronerocsi ClocCOOHOCTH OCYILECTBISATh
TEXHOJIOTMYECKUM mpouecc mpousBoacTBa BAB M apyrux npoaykToB B COOTBETCTBUH C
PETJIaMEHTOM.

2. B pe3yabraTe wu3y4YeHHUs] IUCHUILUIMHBI oOydawiuiics Mo mporpaMmme
0akajaBpHUaTa JOJIKEH:

Ob6nadams crnenyromumu npodeccuonanbubivu (ITK) kommereHIusIMHE:



- CIIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIISATH TEXHOJIOTHYECKHUA IPOLIECC B COOTBETCTBHH C
pErJIaMeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEJCTBA AJI MU3MEPEHHsS OCHOBHBIX MapaMeTpoB
TEXHOJOTUYECKOT0 POLecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTH MPUMEHSTh AHAIUTUYCCKUE M YHMCICHHBIE METOIbI PEIICHHUS TOCTABICHHBIX
3ajla4, WCIOJIb30BaTh COBPEMEHHBbIE HH()OPMAIMOHHBIC TEXHOJIOTHWH, MPOBOIUTH 00pabOTKY
uH(pOpMAllMK  C  UCIOJL30BAaHUEM  TNPUKIAIAHBIX  MPOTPAMMHBIX  CPEACTB  CQepbl
npoeCCUOHATILHOM JeSITEeIbHOCTH, UCIIOIh30BATh CETEBBIC KOMIIBIOTCPHBIE TEXHOJIOTUH U 0a3bl
JAHHBIX B CBOEH Tpo(hecCHOHATBHOM 00JIaCTH, MAKeThl MPUKIAIHBIX MPOTpaMM i pacdera
TEXHOJIOTHYECKUX MmapaMeTpoB obopynosanwus (ITK-2);

- TOTOBHOCTb HCIIOJIb30BaTh HOPMATHBHbIE JOKYMEHTHI 110 KaYE€CTBY, CTAHAAPTH3ALUH H
cepTr(UKAIMKA TPOIYKTOB W HM3EIHM, JIEMEHThI SKOHOMHUYECKOTO aHajiM3a B IPAKTHUYCCKOM
nesrenapaoctr (ITK-3);

- CHocoOHOCTh TNPUHMMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUs IpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHMHM C YYETOM
IKOJIOTUYECKUX TociencTBrid ux npumeHenus ([1K-4);

- CIIOCOOHOCTH HCIIONB30BaTh IMPaBHJa TEXHUKH OE30MAaCHOCTH, IMPOW3BOACTBEHHOMN
CaHHMTapHHU, IOXAPHOH OE30IaCHOCTH M HOPMBI OXpaHbl TPyAa, HU3MEPSATh M OICHUBATh
napaMeTpsl MPOU3BOACTBEHHOTO MHKPOKIMMAaTa, YPOBHS 3albICHHOCTH M 3ara30BaHHOCTH,
rymMa, i BUOpaIuu, ocBereHHocTd padbounx mect (ITK-5);

- CIIOCOOHOCTh HaJIa)XKUBaTh, HACTPAUBATh U OCYIIECTBIISATH IPOBEPKY OOOPYHOBaHHS U
nporpammHubix cpeacts (ITK-6);

- CIOCOOHOCTH TIPOBEPATH TEXHHYECKOE COCTOSHUE, OPIaHU30BBIBATH MPOPHIAKTHICCKUE
OCMOTPHI U TEKYIIHA PEeMOHT 000pyIOBaHUs, TOTOBUTH 000PYIOBaHUE K PEMOHTY U MPUHUMATH
obopynoBanue u3 pemonTta (ITK-7);

- TOTOBHOCTh K OCBOCHHIO U 3KCILTyaTallid BHOBL BBOAMMOr0 obopymoBanus (ITK-8);

- CIOCOOHOCTh aHATM3UPOBATH TEXHUUECKYIO JOKYMEHTAIHIO, [1010MpaTh 000py10BaHuE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT o0opynoBanus (I1K-9);

- CIIOCOOHOCTb TPOBOAWUTH AHAIU3 ChIPbsl, MaTEpUAIOB M TOTOBOW MPOJYKIIHUH,
OCYIIECTBIIATH OIICHKY pe3ynbTaroB aHanmu3a (I1K-10);

- CHOCOOHOCTh BBISBIATH M  YCTPAHATh OTKJIOHEHHS OT PpPEXUMOB pabOThI
TEXHOJIOTMYECKOr0 000PyI0BaHHs M TIAPAMETPOB TexHoorndeckoro mpouecca (ITK-11);

- TOTOBHOCTh IIPOBOJUTH CTAHAAPTHbIE U CEPTU(UKALMOHHBIE UCIBITAHUS MaTEpUAOB,
u3jienuii 1 TexHonorudeckux mnpoieccos (ITK-17);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHHUSA OCHOBHBIX (PU3MUECKUX TEOPHH Ui peleHHs
BO3HUKAIOIINX (PU3NUECKUX 33/1a4, CAMOCTOSITEIbHOTO MpUoOpeTeHns (U3NUECKUX 3HAHUH, AJis
HNOHUMAaHMS IPUHIHUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSAIIUX 32 MPEAeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3HAmMbs.

— TEXHOJOTMYECKHE IMPOIecChl W OCHOBHOE TEXHOJIOTMYECKOe 000py/l0BaHMUE,
HCITOJIb3yEMOE B MPOU3BOIcTBE BAB, mekapcTBEHHBIX, KOCMETUYECKHUX CPEJICTB;



— OCHOBHBIC TPHHIMIIBI, METOJIBI M (POPMBI KOHTPOJSI TEXHOJOTMYECKOTo Ipolecca U
Ka4eCTBa MPOAYKLIWH;

— OCHOBHBIC HOPMAaTHUBHBIE JIOKYMEHTHI TI0 CTaHJAPTU3AIMHI U CEPTUDHUKAIMN TTPOTYKIIIH
HpeAnpusATUi 1o npon3BoacTBY BAB, nekapcTBEHHBIX, KOCMETHYECKUX CPEJICTB,;

— IpaBUIa TEXHUKU O€30M1aCHOCTH U IPOU3BOJCTBEHHON CAHUTAPHH; OPraHU3ALIUOHHYIO
CTPYKTYpY NPEANPUATHUS;

ymemo:

— MHCIOJb30BaThb TEXHUYECKUE CPEACTBA I M3MEPEHUS OCHOBHBIX I1apaMETpPOB
TEXHOJIOTMYECKOI0 IPOLIECCa, CBOWCTB ChIPbS M IPOLYKIMH Npeanpustiii BAB, nekapcTBeHHBIX,
KOCMETHYECKHUX CPEICTB,;

— QAQHAJIA3UPOBATh TEXHUYECKYH0 JOKYMEHTALMIO, pPEAJIM30BbIBATh HA IIPAKTHUKE
TpeOOBaHUS HOPMATUBHON JOKYMEHTAIUH.

enaoemy:

— METO/IaMH MPOEKTUPOBAHMS TEXHOJIOTHUECKUX JIMHUHA M TO00pa TEXHOIOTUIECKOTO
000pyI0BaHUs1, METOJIAMH YIIPABJICHUSI TEXHOJOTHYECKUMH MTPOIECCaMU IPOU3BOICTBA;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJIOTMUECKHI TPOLIECC B COOTBETCTBUH
C PerJIaMeHTOM.

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI
HpOI/I?;BOIlCTBeHHa}I HpaKTI/IKa COCTOHUT U3 [[Byx 3TallOB:

— O3HAaKOMJIEHHE C TexHoJorueil npousBojactsa bAB, yiekapcTBEHHBIX, KOCMETUYECKUX
CPEICTB;

— IIPAKTUYECKOE OCBOEHUE TEXHOJOTMYECKHX IPOLIECCOB M METOJOB HMX KOHTPOJISA Ha
KOHKPETHOM MpeINpUATHd 1O Mpou3BoAcTBY BAB u ux mnpekypcopoB (MHIMBUIYaJIbHOE
3a/IaHHE).

1. O3HaKOMIIEHHE C TEXHOJIOTHEN NTpou3BoAcTBa BAB 1 nx mpexkypcopoB oCylIeCTBIIAETCS
B BH/IE€ DKCKYpCUI HA IPEIPUITHS COOTBETCTBYIOMIEro npoduis. [Ipu nocemennu npeanpusTus
Y 03HAKOMJIEHHUS C €T0 JeSATeIbHOCThIO 00yUaromuiics JoKeH co0paTh MaTepHral, He0OX0IMMBbIN
JUISI TIOATOTOBKH OTYETA MO MPaKTHKE.

OT4er 1o MpaKkTUKE BKIIFOYAET:

- HICTOPUYECKYIO CIIPaBKY O MPENNPUAITHH;

- HOMEHKJIaTypy BBIIIYCKa€MOM MPOAYKLUH;

- BUJIbI 1 HOPMBI pacxoia ChIpbEBbIX MaTEPUAJIOB;

- OIIMCaHNE OCHOBHBIX TEXHOJIOTMYECKHUX NEPEIEIIOB IPON3BO/ICTBA;

- METO/IbI U (POPMBI KOHTPOJII TEXHOJIOTMUECKUX MPOIIECCOB;

- MEPOIIPUATHS 10 YCTPAHEHUIO OTKJIOHEHUH (HapyLIEHUI) pEKUMHBIX [1apaMeTPOB
paboThl 000PYIOBAHUS U TEXHOJIOTHYECKUX MPOIIECCOB.

2. ITpakTH4eCcKOe OCBOCHHE TEXHOJIOTMUECKHUX MPOLIECCOB HA KOHKPETHOM MPEAIPUATHN
00y4aroluiicss OCYIIECTBISIET B COOTBETCTBUM C MHAMBHMYaJbHBIM 33/JlaHUEM IO IPAKTHKE,
KOTOpOE BKJIFOYAET:

- UI3YUYCHUC aCCOPTUMCHTA BBIHyCKaCMOﬁ MMPpOAYKIIMH, UX BUAOB U MAPOK;

- TpeboBanusi 'OCT P u npyroit HOpMaTUBHOM JOKYMEHTAIIMH K KaYE€CTBY BBITYCKaeMOil
HIPOAYKIHH,

- U3YUCHHUC CBIPHCBLIX MATCPUAJIOB U MCTOJOB BXOJAHOI'O KOHTPOJIA;

- U3YYCHHUC MAPaMETPOB TCXHOJIOTHUYCCKOI'O IIpouecca, IpEAYCMOTPCHHLIX B PCTTIAMCHTC,
U METOAO0B €0 KOHTPOJIA;



- moApoOHOE ONKMCaHUE BUAA U TUIA 00OPYJOBAHUS [UIS OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOT0 MPOLECCa;

- HGfICTBHH O6CJ'Iy>KI/IBaIOH_[eFO IepcoHalia mpu t{pCBBBI‘IH,I\/'IHBIX CUuTyalusiax.

[Ipu BBINIOJIHEHNU MHAWBUIYALHOTO 33JaHUSI CTYIEHT AOJDKEH coOpaTh MaTepHalibl 1Mo
CTPYKTYpE IPEIIPHUSITHSI, METOJIaM YIIPABJICHHUS, CUCTEME COBITA TOTOBOW MPOIYKIIHH.

4. O0beM yueOHO# TUCUUIJIMHBI

Bt yueGHoii paGoTs! B 3auetHpIX | B akanmewm.

CIIUHHII. qacax
OO01masi Tpy/10eMKOCTh JHCHHUIIMHBI 110 Y4eOHOMY IJIaHY 3 108
CamocrosiTesibHas padora (CP): 3 108
[ocemenue npennpuatuii no npousoacTsy bAB 1,0 36
PaboTa Ha mpeANPUATHN 110 HHAUBUAYATIHLHOMY 33 JaHHIO 1,5 o4
[ToaroroBka u cavya oT4eTa MO MPAKTHKE 0,5 18
Buja uTOroBoro KOHTpPOJIA: 3a4eT ¢ OLEHKOI - -

AHHOTauUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«[Ipenauminomuas npaktuka» (b2.11.2)

1. LHeap NpakTUKM — 3aKpEIUICHUE TEOPETUUYECKUX 3HAHUM M IMPAKTHUUECKUX HaBBIKOB,
MOJIYYCHHBIX B TIpoliecce 00yueHs 1o mporpaMme OakaliaBpuara; IpHOOpPETeHUE MTPAKTUYECKOTO
OonbITa pa6OTBI C HCTOYHUKaAMU Hay‘lHO-TeXHI/IquKOfI I/IH(i)OpMaHI/II/I, OIlbITa ITIOCTAHOBKU U
BBINOJIHEHHSI HAayYHO-UCCIIEIOBATEICKUX W TPOCKTHBIX 3ajad; OBJAJICHUE METOJOJIOTHEH W
MeToaMHu 00pabOTKH PE3YIHTATOB UCCIEIOBAHUS;, COOp, TOJIMOTOBKA M aHAJIM3 MATEPUAJIOB T10
TEMaTHKe BBIMTYCKHOMN KBaTH(UKAIMOHHON PaOOTHI.

HpOXO)KI[eHI/Ie IMPAKTHUKU ITPU3BAHO (I)OpMI/IpOBaTB CJICAYIOMHUC KOMIICTCHIITUH:

- CHOCOOHOCTH U TOTOBHOCTB OCYILIECTBIISITh TEXHOJIOTMUECKUH IIPOLIECC B COOTBETCTBUH C
pPETrIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA NIl U3MEPEHUS OCHOBHBIX I1apaMETPOB
TEXHOJOTUYECKOT0 Tpoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTH MPUMEHATh aHAJMTUYECKIE W YHCIICHHBIE METOBI PEIICHHUS TTOCTABICHHBIX
3aja4, MCIOJb30BaTh COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJOIWH, MPOBOAUTH 00pabOTKY
UHPOpPMALIMM  C  HUCIOJB30BAHMEM  MPHKIAJAHBIX  TPOTPAMMHBIX  CpencTB  chepsl
npodecCHOHATIBHOM JesITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOIOTUH U 0a3bl
JAHHBIX B CBOEW NMpo(decCHOHAIBHOW 00JacTH, MAaKeThl MPUKJIAIHBIX MPOTPaMM IS pacyera
TEXHOJIOTMYECKHX mapameTpoB obopynosanus (ITK-2);

- CHocOOHOCTh TNPUHMMATh KOHKPETHbIE TEXHUYECKHE pEeIleHUs IpH pa3paboTke
TEXHOJIOTUYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA M TEXHOJOTMH C Y4YETOM
9KOJIOTMYECKUX TocieAcTBri X npuMeHenus ([TK-4);

- CITOCOOHOCTH TUTAHMPOBATH M MPOBOJAUTH (DU3UUECKUE U XUMHUYECKHE DKCIIEPUMEHTHI,
MPOBOAUTHL O00pPabOTKY UX PE3yJIbTATOB M OICHHBATH MOTPEIIHOCTH, BBIABUTATh THIIOTE3bI U
yCTaHABIWBATh TPAHUIBI X MPUMEHEHUs, MPUMEHITh METOJbl MaTeMaTHYECKOTO aHaau3a W
MOJICIMPOBAHHUS, TEOPETUIECKOTO M SKCIIEpUMeHTaIbHOTO rccienoanus ([TK-16);



- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHHE CBOMCTB XMMHYECKHX 3JICMCHTOB, CO@I[I/IHGHI/II\/'I )41
MaTepHaIOB Ha MX OCHOBE JIUIS pelIeHus 3aaad npodeccruonansuoi aesrenproctu (ITK-18);

- TOTOBHOCTH HCIIOJIb30BaTh 3HAHHUSI OCHOBHBIX (DH3WYECKUX TEOPHH IS pPEIICHUS
BO3HUKAIOIMNX (PU3UYECKHUX 3a/1a4, CAMOCTOSTEIIBHOTO PpUOOpeTeHNs (GU3NUECKUX 3HAHWM, s
MMOHUMAaHUS TIPUHITUIIOB paOOThI TPUOOPOB M YCTPOUCTB, B TOM YHCJIC BBIXOJSAIIUX 3a MPEIESIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19);

- TOTOBHOCTBIO H3y4yaTh HAYYHO-TEXHHYCCKYI0 HH()OpPMAINIO, OTCUYCCTBEHHBIA U
3apyOeKHBIN OMBIT 110 TeMaTuke ucciaenoBanus (ITK-20).

2.B pe3yJbTaTe NMPOX0KACHUA Hpel[}IHHHOMHOﬁ MNPAKTHKHU CTYACHT N0JIKECH
3HAmMbs.

— OCHOBBI OpraHu3ali U METOAO0JIOTMI0O HAYYHBIX HCCHCHOB&HHﬁ;

— COBpPCMCHHBIC HAYYHBIC KOHLCIIINU B obOactu OPraHn4CeCKOIro MaTCpruaAJIOBCACHUSA

— CTPYKTYpPY ¥ METOABl YIIPaBICHUS COBPEMEHHBIM IIPOU3BOJCTBOM OpPraHUYECKUX
KpacHTeIen.

ymems.

— paboTaTh ¢ HAYYHBIMH TEKCTaMH, IIOJIb30BAThCS HAYYHO-CIIPABOYHBIM aIllapaToM,
0OpMIISTh Pe3yIbTAThI HAYYHBIX UCCIICAOBAHMIA,

— HCIIOJIB30BAaTh  TIOJNYYEHHBIC  TEOPCTHYSCKHME 3HAHUS  JUISI  IPOSKTUPOBAHHS
TEXHOJIOTHYECKHX JIMHUN TIPEIPUITHNA OPTraHHYECKOTO CHHTE3A.

énaoemn:

— HaBbIKAMU CaMOCTOSTEIbHONW Hay4YHO-HCCIEIOBATEIbCKON AESITeNbHOCTH, PaboThl C
MCTOYHUKAMU Hay4yHOU nH(popManuu, pedepupoBanusi HAyYHBIX MyOJIMKAIIHIA;

— METOJIaMU MPOEKTHUPOBaHUs pou3BoACTB BAB, cioco6amu pacuera TEXHOJIOTUYECKOTO
000py10BaHUs.

3. KpaTtkoe cogep:xaHue npeIuIJIOMHON NPAKTUKHA

TemaTuka npeaIuIIOMHON IPAKTUKY CTYJICHTOB OaKkalaBpHUaTa OrpeesIseTcsl TeMaTHKOM
UX BBIMYCKHOM KBaJM(UKAIIMOHHOW paboTbl W  MOXET MPOBOJUTHCA B  HAy4YHO-
UCCIIEI0OBATEIbCKOM HJIM MPOEKTHOM (opmare (IIpU BBITOJHEHUH HAayYHO-HCCIIEI0BaTEIbCKON
WM PacueTHO-IIPOEKTHOM pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass —NpakTHKa MPOXOAUT B HayyHBIX  JJaOOpaToOpHsX,
TEXHOJOTMYECKHUX MO/Apa3esIeHUsAX, UHPOPMAIIMOHHBIX LEHTPAX Hay4yHO-HCCIIEA0BATEIbCKON
opraHu3anui uiu B jabopaTtopusx Beimyckaromed kadeapel PXTY um. JI. Y. Menneneena.
CryneHTbl 3HaKOMATCA C TeKylled paboToill nabopaTropuy, OCBaMBAlOT METOJbl CHHTE3a
MaTepHajoB, MPOBOJAT OTAEIbHbIE (PU3MKO-XMMUYECKHE U TEXHOJIOTMYECKHE HCIBITaHUS,
NpUOOPETAIOT HABBIKM MOUCKA HAyYHO-TEXHUUECKON MH(pOpMaLuy 1 paboThl ¢ 0a3aMM JaHHBIX,
Y4acTBYIOT B 00pabOTKe pe3yabTaToOB HCCIEI0OBAaHNS U MOATOTOBKU UX K ITyOJIMKAIUH.

[IpenaumuioMHass  NpakTHKa  CTYACHTOB,  BBINOJHSIOIIMX  PacuyeTHO-NIPOEKTHYIO
BBIMYCKHYIO KBaJTU(UKALNOHHYIO paboTy, IPOXOIUT B MPOU3BOACTBEHHBIX 1I€XaX U TEXHUYECKUX
OTJIeNax MPOMBIIUIEHHOTO NpeanpusTusa. CTyIeHThl 3HAKOMSTCS CO CTPYKTYpOU NpeAnpusTus,
HOPMAaTHUBHO-TEXHOJIOTUYECKONM JOKYMEHTaluel, perjiaMeHTaMd IPOU3BOJICTBA, H3y4aloT
CUCTEMY MEHEP)KMEHTA U KauecTBa NpoAyKIHH. OCHOBHOE BHUMAHME YAEIAETCS MPAKTHYECKUM
BOIpocaM (pYHKIIMOHUPOBAHUS TEXHOJIOTUYECKUX JIMHUI MPOU3BOICTBA IPOAYKLIUHU, TIpodIeMam
JIMarHOCTUKU Opaka TOTOBOM MPOAYKIMH M MEPONPUATHSAM IO €ro yCTPaHEHHUIO, BOIpPOCaM
MHTEHCU(PUKAIUU padOThl TEIJIOTEXHUUECKUX arperaTos.



Bo BpeMst mpoX0oXkaeHHs MPEIAUIIIIOMHON MTPAKTUKU CTYAEHTBI COOMPAIOT MaTEpUaIbI 110
TEMaTHKE BBINTYCKHON KBaJU(UKAIIMOHHOW pabOThl, aHANIM3UPYIOT MX, HaMEYal0T OCHOBHbBIE
HaINpaBJICHUS U 33]a4d paOOThI, BHIPAOATHIBAIOT METOIOJIOTHIO PEIICHUS 3TUX 3ajad.

4. O0beM npeIuIIOMHON NPAKTHKH

. B sauetnpix | D aKauem.
Bunast yueOHoI paboThI
eIMHHLIAX qacax
O0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IIaHy 12 432
CamocrositesbHas padora (CP) 12 432
Buj KOHTpOJISA: 3a4eT ¢ OLeHKOI - -

4.4.5 T'ocynapcrBenHast uroropas arrecramus (b3)

AHHOTanuUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«ocynapcrBennas uroropasi arrecraunus» (b 3)

1. Ieap rocyaapcTBeHHOHl HMTOroBoil aTTecTanMu. locynapcTBeHHass HTOTOBAs
aTTecTalysi OTHOCHTCS K 0a30BOH dYacTH 00pa30BaTeIbHOM INpPOrpaMMBl W 3aBEpLIAETCS
npucBoeHneM kBanmbukamun «bakamaBp». YcnemHoe NPOXOXKACHHUE TOCyIapCTBEHHON
UTOTOBOH aTTECTALUU SBJISETCSI OCHOBAaHMEM JUISI BBITAaUM 00ydaromeMycs JOKyMEHTa O BBICILIEM
00pa3oBaHUM U O KBaTH(PHUKAIMKA 00pasla, YCTAHOBIEHHOT0O MHHHCTEPCTBOM 00pa30BaHUS H
Hayku Poccuiickoii @enepauuu. ['ocynapcTBeHHas WTOrOBasi arTecTanus OOy4arOUIMXCS I10
nporpamMMe OakajnaBpuara MPOBOIUTCS B (OpMe 3amMThl BBITYCKHOW KBaJIM(UKAITMOHHOU
pabotel (BKP). 3ammrta BKP npeanonaraer, urto oOydaroniyecs MMEIOT TEOPETUYECKYIO U
NPaKTUYECKYI0 MOJATOTOBKY B 00JAacTH OPraHWYeCKOTO MaTepHajOBEACHHS, B TOM YHCIE B
00JTaCTH  TEXHOJIOTHSI CHUHTETUYECKUX OMOJIOTHYECKH AaKTUBHBIX BEIIECTB, XUMHUKO-
(bapMareBTHYECKHX MpenapaToB ¥ KOCMETHYECKUX CPEICTB.

[lenbto TOCYIapCTBEHHOM HMTOrOBOM aTTeCTalMU SIBISIETCS OOBEKTHBHAsl OIEHKA YpPOBHS
c(OPMHPOBAHHOCTU  OOLIEKYIbTYPHBIX, OOIIENPOPECCHOHATBHBIX M  MPO(ECcCHOHATBHBIX
KOMIIETEHIIMH BBITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIIIOJHEHHIO MPO(eccroHalIbHbIX
3az1ad.

2. BbINMYCKHHMK, OCBOMBIIMI TMporpaMmy 0akajaBpuaTra, [I0JKeH 00J1a1aTh
CJICAYIOIIUMHI 00IIEKYJIbTYPHBIMH KOMIIETCHIIUAMU:

- CHOCOOHOCTBIO UCIIOIB30BATH OCHOBBI (PUIOCOPCKUX 3HAHUH 11 (popMUpOBaHUS
MHpOBO33peHueckoit mozummu (OK-1);

- CIIOCOOHOCTBIO  aHAJM3UPOBATh  OCHOBHBIE  JTalbl M  3aKOHOMEPHOCTH
HCTOPHYECKOTO Pa3BUTHUs 00IIecTBa 1 POpMUpPOBaHUs rpaxaanckoii nosuiwn (OK-2);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI IKOHOMMYECKMX 3HAHMHA B PazIMUHBIX
chepax xusnenestensHoct (OK-3);

- CHOCOOHOCTBIO UCIOJIb30BaTh OCHOBBHI NMPABOBBIX 3HAHUI B pa3iM4HBIX cepax
nesirenbHocTH (OK-4);

- CIOCOOHOCTHIO K KOMMYHHUKAIIMU B YCTHOW M MMCHbMEHHOMW (POpMax Ha PyCCKOM H
WHOCTPAaHHOM  SI3bIKaxX IS peIIeHUs 3a/a4  MEXKIMYHOCTHOTO W MEKKYJIbTYpHOTO
B3aumoeiictBus (OK-5);



- CIIOCOOHOCTBIO PaboTaTh B KOJUJIEKTHUBE, TOJEPAHTHO BOCIIPUHUMATDH COIHANILHEIE,
STHHYECKHE, KOH(PECCHOHAIBHbIE U KYabTypHbIe pasnuuns (OK-6);

— CHOCOOHOCTRIO K cCaMOOpraHu3aliu u camoobpasoBanuio (OK-7);

— CHOCOOHOCTHIO NCIIOIB30BATH METOBI U HHCTPYMEHTHI (PU3MUECKON KYIbTYPHBI IS
o0ecrieueH s IOJTHOLICHHOH colmalbHOM U npodeccnonansHol nesitenaproct (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BAaTh IPHEMbl OKAa3aHUs IE€PBOM IOMOIIU, METOIbI
3alMThI B YCIOBUAX Upe3BbIYaiiHbIX cuTyarmii (OK-9).

BrimyckHuK, OCBOMBIIMK Nporpammy OakanaBpuara, JOJDKEH 00JaiaTh CIEAYIOUIMMU
o0menpogeccHOHAIbHBIMM KOMIIETCHIIUSIMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI
€CTEeCTBEHHOHAYYHBIX AMCIHUILIMH B mpodeccronanbHoi aesrenpaoctr (OIMK-1);

— TOTOBHOCTBIO MCIOJIB30BaTh 3HAHUS O COBPEMEHHOHN (pu3nuecKol KapTUHE MUpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA JUIsl IIOHUMaHUs
OKpY’Karomiero Mupa u ssiacHuii mpupozst (OITK-2);

— FOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUM BEILECTBA, IPUPOJE XUMUYECKOM
CBS3M B Pa3IMUHBIX KJaccax XUMUYECKUX COCIUHEHUH JUIsl IOHMMaHMs CBOMCTB MaTepUalioB U
MEXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatoiieM mupe (OITK-3);

- BJIQ/ICHUEM IIOHMMAHHS CYIIHOCTH W 3Ha4eHUs HMHPOpMAalMM B Ppa3BUTUU
COBPEMEHHOTO MH(OPMAIIMOHHOTO O0IIECTBA, OCO3HAHMS OMTACHOCTH M YTPO3bI, BOSHUKAIOUINX B
9TOM IIpoliecce, CIOCOOHOCThIO COOMIOAATh OCHOBHBIE TpeOOBaHUA HH(DOPMALIMOHHON
0€30MacHOCTH, B TOM YHMCIIC 3alUThI TocyaapcTBeHHOM TaiHbl (OI1K-4);

— BJIQJICHHEM OCHOBHBIMH METOJIaMH, CIIOCOOAMU M CpPEICTBAMHU TMOJIY4YCHHUS,
XpaHeHHs, NepepadoTku WH(POpMAIMK, HABBIKAMH Pa0OTHI C KOMIIBIOTEPOM KakK CPEICTBOM
ynpasienus unpopmarueii (OITK-5);

- BJIQJICHHEM OCHOBHBIMHM METOJAaMM 3allUThl MPOM3BOACTBEHHOI'O IEpPCOHAIA U
HaceJICHHsI OT BO3MOXKHBIX MOCIICACTBUI aBapuii, karactpod, cruxuitabix oencreuii (OITK-6).

BeimyckHuk, — ocBoMBLIMII  mporpammy  OakajmaBpuara,  JOJDKEH — 00ianarth
NnpoecCHOHAIBLHBIMM  KOMIIETCHIUSMH, COOTBETCTBYIOIIUMH BHIaM IPO(HECCHOHATEHON
NeSITENIbHOCTH, Ha KOTOpbIE OPUEHTHPOBaHA MporpaMma OakaiaBpuara:

- CIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTHYECKUN IMpOIecC B
COOTBETCTBHUH C PETIIAMEHTOM M UCIIOJIH30BATh TEXHHUECKUE CPEACTBA JIJIsl U3MEPEHUST OCHOBHBIX
apaMeTpOB TEXHOJIOMYECKOro Mpoliecca, CBOMCTB chipbs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO TPUMEHATh AHAIWTHYECKHE W YHCJICHHBIE METOABl pEIICHUsS
MOCTaBJIEHHBIX 33/]a4, UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOIHHU, TPOBOANUTH
00paboTKy HH(}OpPMalLMKU C HCIOJB30BAHMEM NPUKIATHBIX IMPOTPAMMHBIX CpEACTB cdepbl
npodecCHOHATIBLHOM JesITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOIOTUH U 0a3bl
JAHHBIX B CBOEW NMpo(decCHOHAIBHOW 00JacTH, MAaKeThl MPUKIAIHBIX MPOTPaMM IS pacyera
TEXHOJIOTMYECKHUX napameTpoB obopynosanus (ITK-2);

- TOTOBHOCTBIO  HCIIOJIb30BAaTh ~ HOPMATHUBHBIE  JOKYMEHTBHI IO  KaudecTBY,
CTaHJAPTHU3AINH U CePTU(UKALINY POTYKTOB U U3/IEINH, SIIEMEHTHI SKOHOMHUYECKOTO aHAIIN3a B
npaktrueckoit aesirenbHocTH (ITK-3);

- CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE PEIIeHUs Tpu pa3paboTke
TEXHOJIOTUYECKUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA W TEXHOJOTHH C YYETOM
IKOJIOTUYECKUX TocneacTBrid ux npuMeHenus (I[1K-4);

- CIOCOOHOCTHIO WCTIOTB30BATh paBHia TEXHUKH 0e30macHOCTH,
MIPOM3BOJICTBEHHOI CAaHUTapHH, IMTOKapHOH O€301MacHOCTH W HOPMBI OXPaHbI TPy/a, U3MEPITh U
OLICHUBATh IapaMeTpbl IPOU3BOACTBEHHOIO MHKPOKJIMMATa, YPOBHS 3albUIEHHOCTH U
3ara3oBaHHOCTH, IIyMa, U BUOpaiuu, ocBeneHHoctd pabounx mect (ITK-5);

- CIOCOOHOCTBIO  Halla)kKMBaTh, HACTpauBaTb U  OCYLIECTBIATh  MPOBEPKY
obopynoBanus u nporpamMmHbIX cpeacts (I1K-6);



- CIIOCOOHOCTBIO  TPOBEPSATh  TEXHUYECKOE  COCTOSHHUE,  OpPraHU30BBIBATh
npoUIaKTHYECKHE OCMOTPBI M TEKYLIHIl peMOHT 00OpyIOBaHUS, TOTOBUTH OOOPYIOBaHHE K
PEMOHTY ¥ IPUHUMATH 00opynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOSHHIO U SKCILTyaTallii BHOBb BBOIMMOT0 00opyaoBanus (ITK-
8);

— CHOCOOHOCTBIO ~ AHAJIM3UPOBATH TEXHUYECKYIO JOKYMEHTALMIO, IOAOUpPATh
000py/IoBaHUE, TOTOBHUTH 3asIBKU Ha MPHOOpeTeHrne u peMoHT obopynoBanus (IT1K-9);

- CIIOCOOHOCTBIO NMPOBOJIUTH AHAIU3 CHIPhS, MAaTEPUAJIOB M T'OTOBOW MPOIYKIIUH,
OCYILECTBIIATH OLICHKY pe3ynbraToB aHanu3a (ITK-10);

- CHOCOOHOCTBIO BBIABISATH M YCTPAHATH OTKJIOHEHHS OT PEKUMOB pPaOOTHI
TEXHOJIOTHYECKOTO 000pYyI0OBaHHS U TTApaMeTPOB TexHoJorunueckoro mporecca (ITK-11);

- CIIOCOOHOCTBIO  IJIAHUPOBAaTh U MPOBOJAUTH (U3MUECKHE U XHUMHYECKHE
9KCIIEPUMEHTHI, IPOBOJUTH 00pabOTKY MX PE3yabTAaTOB U OLEHUBATH IMOTPEIIHOCTH, BBIABUTATD
TUIOTE3bl M yCTAHABIUBATh I'PAHMIIBI UX NPUMEHEHUs, IPUMEHATh METOIbl MAaTEeMaTUYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIepUMeHTaIbHOro uccienoanus (I1K-16);

- TOTOBHOCTBIO TPOBOJUTH CTAaHAAPTHBIE W CEePTU(UKALMOHHBIC WCIBITAHUS
MaTepuaioB, U3ACIHUI 1 TeXHOIornueckux mporeccos (ITK-17);

- TOTOBHOCTBIO  HCIIOJIb30BaTh 3HAHME CBOWCTB XMUMHYECKHX  OJIEMEHTOB,
COCIMHEHUH 1 MaTepHajIOB Ha UX OCHOBE JUIA PEUICHUS 3a7a4 NPo(ecCHOHAIBHON AeITEeNbHOCTH
(TIK-18);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHHSI OCHOBHBIX (PH3MUECKUX TEOPHH IS PELICHUS
BO3HHUKAIOIMNX (U3NIECKUX 33]]a4, CAMOCTOSATEIBHOTO puoOpeTeH st (GU3NIECKUX 3HAHUH, IS
MOHUMAaHUS MPUHIIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCII€ BBIXOAAIIUX 33 MPEICIIbI
KOMITIETEHTHOCTH KOHKpeTHoro Hampasienus (ITK-19);

— TOTOBHOCTBIO HM3y4yaTh HAYYHO-TEXHHUYECKYI0 HH(GOpPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 0 TeMaTHke ucciaenoBanus (ITK-20).

3aBeplIaroniuM TanoM oOydeHus 1o HampasieHuro noarotoBku 18.03.01 Xumuueckas
TexHoJorus, npopuinro «TexHomorus CHHTETHYECKHX OHOJNIOTMYECKHM AKTHUBHBIX BEIIECTB,
XUMHKO-(papMaIleBTUYECKIX TMPENapaToB M KOCMETHYECKHUX CPEICTBY SBISCTCS 3alluTa
BBIITYCKHON KBaTH(PUKALMOHHON paboThl GakasiaBpa.

B pesynbrare mpoxXoKIACHHsS TOCYHApCTBEHHOW HMTOTOBOM aTTecTanuu (BBITOJHEHUS
BBITTYCKHOM KBAJIM(PUKAIIMOHHOMN pabOThI) CTYJIEHT JOJIKEH:

3Hams.

- IOpAIOK OpTraHHU3alnU, IJIAaHUPOBAHUSA U MIPOBCACHUA HAYUHO-UCCICAOBATCILCKUX pa60T
C UCITOJIB30BAHUEM MTOCICAHUX HAYUHO-TCXHUYICCKUX I[OCTI/I)KGHI/Iﬁ B I[&HHOfI 06J'IaCTI/I;

- (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IC OCHOBBI CHUHTC3a TYT'OIUIABKUX HEMCTANNIMYCCKUX W CHUIIMKATHBIX
MaTCpHraJIOB U IIPUMCHSATDH 9TU 3HAHUA HaA IIPAKTUKE;

- OCHOBHBIC TpC6OBaHI/I$I K OpCACTABJICHUIO PE3YJIbTATOB IMPOBCACHHOTO HMCCIICIOBAHUS B
BUJC HAYYHOI'O OTUCTA, CTATbU UJIK JOKJIA[a;

ymemy:

- CAMOCTOSITEJIbHO BBISABJIATH IE€PCIIEKTUBHBIC HANpaBICHUS HAYYHBIX HCCIIEIOBaHHM,
00OCHOBBIBaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 U MPAKTUYECKYI0 3HAYMMOCTh MPOOJIEMBI,
IIPOBOAMTH  JKCIEPUMEHTAIBHBIE HCCIEIOBaHMS, AaHAJIW3UPOBaTb U  HHTEPIPETHPOBATH
MOJTy4YEHHBIE PE3YJIbTaThI;

- OCYHICCTBJIATH ITOUCK, 06pa60TI<y M aHaJIu3 HaquO-TeXHH‘{CCKOﬁ I/IH(I)OpMaI_[I/II/I 10 TEMC
BBITIOJTHSACMOM pa6OTI)I, B TOM YHCJIE C MPUMEHCHUCM COBPEMCHHBIX TGXHOHOFHﬁ;



- paboTaTh Ha COBPEMEHHBIX MPHOOpax, OPraHU30BBIBATH MPOBEACHUE IKCIEPUMEHTOB U
UCTIBITAHUH, IPOBOANUTH UX 00pabOTKY U aHAIU3UPOBATH PE3YJIbTATHI;

8naoemnw:

- METOZOJIOTME M METOJUKOM IpOBEAECHUS HAyYHBIX MCCIECIOBAHUN; HaBbIKAMU
CaMOCTOSITENIbHOW HAYYHOH M UCCIIEA0BATENLCKOM PadoTHI;

- HaBbIKaMH pa6OTI)I B KOJUICKTHBE, IUIaHUPOBATh MW OPraHU30BbIBATH KOJUICKTHBHBIC
HAayY4YHBIC HCCJIICHAOBAaHUA; OBJIAACBATH COBPCMCHHBIMHM MCETOAAMH HCCIICAOBAHUA W aHAJIM3a
INOCTAaBJICHHBIX HpO6J’I€M;

- CITOCOOHOCTBIO pfliaTb IMOCTAaBJICHHBIC 3aJadl, MCIIOJIb3Yysd YMCHHSA KW HaBbIKM B
OopraHu3ali HAYYHO-HUCCICAOBATCIIbCKUX U TCXHOJIOTHIYCCKUX pa60T.

3.Coep:xkaHue rocy1apcTBeHHOH HTOrOBOI aTTeCTAIMH.

I'ocynapcTBeHHas uroroBas arrecranus B ¢popme 3amursl BKP npoxoaur B 8 cemectpe
Ha 0a3e 3HAHWH, MOJYYCHHBIX CTYJCHTaMHU NPH W3y4eHWUH MucHMIUIMH HampasieHus 18.03.01
XuMHUECcKasi TEXHOJIOTHS.

l'ocynapcTBeHHass MTOroBas —aTTecTalMs OakajJaBpoB —  3allldTa  BbITYCKHOU
KBAJTM(UKAIIMOHHON pabOThl MPOBOAMUTCS TOCYNAPCTBEHHOW JK3aMEHALMOHHOW KOMHCCHEH
(I'SK).

Kontponb 3Hanuii obyuatomuxcs, noidydeHHbX npu ocsoeHun OOII, ocymectBisercs
nmyteM npoBeneHus 3amutel BKP u npucBoenus kpanupukanmuu «bakanaBpy.

3amuta BKP sBisercs oO0s3arenbHON MpoOLEAYypOd MTOTOBOM TOCYJapCTBEHHOM
aTTEeCTallUU CTYICHTOB BBICIINX YI€OHBIX 3aBEICHUMN, 3aBEPIIAIOIINX O0YICHHE TI0 HAPABICHHUIO
MOAroTOBKU OakanaBpuara. OHa MPOBOIUTCS MyOIMYHO HAa OTKpBITOM 3acenanuu ' DK cormacHo
YTBEPKACHHOMY JIEKaHATOM IrpauKy, Ha KOTOPOM MOTYT IIPUCYTCTBOBATH BCE JKEIAIOIIIHE.

Martepuaisl, IpeCTaBIIEMbIC K 3aIUTE:
BBIMMYCKHAas KBaM(UKAIIOHHAs paboTa (OSICHUTENbHAS 3aMHCKa);
3ajJanue Ha BeinojaHeHue BKP;
oT13bIB pykosoaurens BKP;
peuen3us Ha BKP;
npe3eHTanus (pa3aaToOvYHbIN MaTepualt), MOAMMCAHHAS PYKOBOIUTEIICM,
JIOKJIa.

B 3aJa4un I'OK BXOZAT BBIABJICHUC IMOATOTOBJICHHOCTU CTYJACHTA K HpO(l)eCCHOHaHBHOﬁ
ACATCIIBHOCTH U IPUHATHUEC PECUICHUA O BO3BMOKHOCTHU BbIAAYH €MY JUILIIOMA.

Pemenne o mpucyXIeHUM BBITYCKHUKY KBaJdu(uUKaluuu OakajaBpa NpPUHHUMAETCs Ha
3aceganun ['OK mpocTeiM GOJBIIMHCTBOM MPH OTKPHITOM T'OJIOCOBAaHMM YJIEHOB KOMHCCHU Ha
OCHOBaHMM pE3yJbTAaTOB HTOTOBBIX HCIBITAHUN. Pe3ynbrarel ONpenessroTcs OLEHKaMU
«OTIIMYHO», «XOPOILIO», «yAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEILHO.

OOyuaromuiics MMeeT MNpaBO IOAATh B ANEUILHOHHYI0 KOMHCCHIO aNeUIIUI0 O
HapylIeHWH, [0 €ro MHEHHMIO, YCTaHOBJIEHHOM MpOLENypbl  3alUTHl  BBITYCKHOMN
KBaJIM(UKAIIMOHHOW palOOoThl. ANEUIAMs O HECOTJacHH C pe3yibTaTaMU 3allUThl BBITYCKHON
KBAJTM(PHUKAIIMOHHON pabOThl HE TPUHUMAETCSI.



4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTECTAIMM.

locynmapcTBeHHass WTOTOBasi aTTecTalus MPOXOIUT B 8 ceMmecTpe Ha 0asze 3HAHWIA,
MOJIYYCHHBIX CTYACHTaMU MpU H3ydYeHUM AUCUUIUIMH HanpasieHus 18.03.01 Xumwuueckas
TexHOJIOTus Mpopuib «TeXHOIOrHS TOHKOTO OPraHHYECKOTO CUHTE3a.

KonTtpons 3HaHU 00y4aromuxcs, MOIy4eHHBIX IPU OCBOCHHH OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMBbl, OCYILIECTBIISIETCS B JOPME 3aIIUTHI BHITYCKHOM
KBATM(UKAIIMOHHON pabOThl M MPUCBOCHUS KBaTU(UKAIIUU «OaKaIaBpy.

B 3aueTHBIX
. B akanmewm.
Bunbr yueOHOM paboThI eMHUIIAX acax
OO0umasi TPyA0eMKOCTb NPAKTHKH M0 Y4eOHOMY ILUIaHy 6,0 216
CamocrositesbHas padora (CP) 6,0 216
Brimonnenue, Hanucanue u opopmienune BKP 6,0 216
Buna kourpous: 3amura BKP - -

®akyabTaTtusbl (PTH)
AHHOTanus padoveil NporpaMMspl JUCHUILIMHBI (haKyIbTaTHBA
«'pakaaHcKasi 3a1IMTA B Ype3BbIYaAHHBIX cuTyanusax» (PT/.1)

1. Hdeab AMCHUIUIMHBI - TOATOTOBUTH CTYJEHTAa K OCMBICIEHHBIM IPAKTUYECKUM
JeHCTBUSAM IO OOECIEUYEeHUI0 CBOEH 0€30IacHOCTH M 3alllUThl B YCIOBUSX BO3HHUKHOBEHMS
YpE3BBIYANHON CUTYyallX IPUPOJHOTO, TEXHOTEHHOTO M BOCHHOT'O XapaKTepa.

2. B pe3yabrare wu3yYeHHs JUCHUIUVIMHBI O0y4dyallIMiici MO mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnaoams  cnegyromumu  oOmekynpTypHbiMu  (OK), oOmenpodeccronansabiMu  (OI1K)
KOMIIETEHIUSIMHU:

- CIIOCOOHOCTBIO HCIIOJIB30BAaTh IPHEMBbl OKa3aHMsI IMEpPBOM IOMOIIM, METOJbI
3alUTHI B YCIOBHSX Upe3BbIyaiiHbIx cutyanuii (OK-9);
3HAMDb!

- XapaKTEPUCTUKU IPUPOIAHBIX OCICTBUM, TEXHOTEHHBIX aBapHUil U KaTacTpod Ha PaUAIlMOHHO,
XUMUYECKHA U OMOJIOTMYECKH OMACHBIX 00BEKTaX, MopaXkaromue (PaKTopbl APYTUX OMACHOCTEH;

- OCHOBBI BO3JCWCTBHS ONACHBIX (DAKTOPOB 4YPE3BBIYAMHBIX CHUTyallMii Ha 4YeJIoBEKa MU
IIPUPOJHYIO CPENY, NOIIYCTUMBIE NIPEACIIbHBIE KPUTEPUU HEraTUBHOI'O BO3/ICHCTBHS;

- Mepbl 0e30macHOro TMOBEAEHMs MNpu MpeOblBaHMM B paiioHax (30Hax)  IMOXKapos,
PaMOaKTUBHOI0, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HeHNUS;

- CcrmocoObl M CpEeACTBa 3allUThl YENIOBEKAa OT BO3ACHUCTBUS MOpPAXaIOUIMX (PAKTOPOB
YpE3BBIYANHBIX CUTYAIIMI IPUPOJAHOTO, TEXHOTEHHOTO M BOEHHOT'O XapaKTepa.

ymemy:

- UCITIOJIB30BaTh CPCACTBA 3alIUTLI OPTaHOB AbIXaHUA U KOKH, MCAULIUHCKHUC JISI CaMO3alllUuThI
M OKa3aHUWs IMOMOIIH APYTrUM JIFOISIM,

- IPUMEHATH MEPBUYHBIE CPEJICTBA MOXKAPOTYLICHUS JJIs JIOKAIM3AlMU U TYLICHHs MoKapa,
BO3HHKIIIETO B ayAUTOPUH (1abopaTopun);



- OKa3bpIBaTh ceOe M JAPYruM MOCTPAJABIIMM MEIUIHUHCKYIO MOMOIIb C HCIOIh30BAaHHEM
Ta0eNbHBIX U TOJAPYYHBIX MEAUIIMHCKUX CPEIICTB.

grnaoems:

- npuéMaMu IPOBEJCHHS YaCTUYHON CaHUTApHOM 0O0pabOTKH MpHU BHIXOJE U3 pailoHa (30HBI)
pPaIuOaKTUBHOTO, XUMHUYECKOTO U OMOIOTHYECKOT0 3arps3HeHNs (3apakeHus);

-- CII0C00aMM U TEXHOJIOTUSIMHU 3alllUTEI B qpeSBquaﬁHBIX CUTyalusx.

3. Kpartkoe cogep:xanue JUCUMILJIMHbI.

1. OmacHoctu mnpuponHoro xapakrtepa. CTuxuiiHble O€ICTBUSA, SABICHHUS HPUPOIBI
pa3pyIINTEIFHON CHIIBI - 3EMJICTPSICEHHsI, HAaBOJHECHMS, CEIEBbIe IOTOKHU, OMOJI3HU, CHE)XXHBIC
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparaHsl, OypH, MOKaphbl.

2. OmacHOCTH TEXHOT€HHOTO XapakTepa. ABapuu M KaTacTpodbl Ha pagUuallMOHHO
OMaCHOM OOBEKTe, XUMHMYECKH OIACHOM OOBEKTe, OHOJIOIMYecKHM ONAacHOM OO0bBEKTe; Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pPEYHOM,  aBHALIMOHHOM);  Ha
THJIPOCOOPYKEHUX; HAa KOMMYHAJIBHBIX CHCTEMax KM3Heo0ecreueHus..

3. OnacHocTH BOEHHOrO Xxapakrtepa. [IpuMeHeHHe OpyXHsl MaccOBOrO IMOPAXKEHUS
(s11epHOr0, XUMUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTATEIbHBIM HAIIOJIHEHUEM,
HOBBIX BUJIOB OpPYXUsl. 30HBI 3aPAKEHUS OT CPEICTB IIOPAKEHUSA U UX BO3JICHCTBUE HA HACEIICHUE
U OKPYXKAIOILYIO IPUPOJIHYIO CPELY.

4. TloxapHas 0e30laCHOCTb — COCTOSIHME 3alllUIIEHHOCTH HAaceJeHUs, HUMYLIECTBa,
oO1iecTBa M rocy1apcTBa ot 1oxkapoB. [loxkapHas onacHOCTh (IpUYMHBI BO3SHUKHOBEHHS II0’KapOB
B 3JIaHMIX, JIECHBIE MOXkaphl). Jlokanuzanus u TymeHue noxapon. Ilpocreiimue TexHuueckue
cpencTna noxapotymenus (oruerymurtenu OI1 -8, OVY-2) u npaBuia 1oyib30BaHUs M.

5. KoMIutekc MeponpusTUiil rpaXKJaHCKOM 3aIUThl HACEJICHMUS.

OmnoBemnienne U WHGOPMUPOBAHHE HaceleHus 00 omacHocTd. [IpuHsATHE HaceleHUuEeM
curHanoB omnoBemieHus («Buumanue Bcem!», «BosaymHas TpeBora», «PaanannoHHas
OTMacCHOCThY, «XHUMHUUECKas TpeBora», «OTOOM OMacHOCTHW») U TOPSAOK JEHCTBUS TIO HUM.
OBakyalus HaceJeHHs U3 30HbI OmacHOCTH. CrocoObl »Bakyalluu OKCTpEHHas SBaKyalus
CTYJICHTOB W3 ayJUTOPUH NPHU BOSHUKHOBEHUH T10XKAapa.

CpenctBa MHAMBUAYAIbHON 3amuThl opranoB neixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PITA-1, PIIT-67M, PVY-60M, «®Denukcy, I'ZI3K, AIIT, AII-3, [13Y-K, UIT-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MenuIMHCKHE CPECTBA 3AIIUTHI .

CpencrtBa KOJUIEKTMBHOM 3alMThl HaceneHWs. Ha3HaueHue, 3aliuTHBIE CBOWCTBA
yoexum. IlpotuBopaananvionnsie ykpbiTHs (IIPY, nomsemHble mnemexoiHble NEPEXO[bl,
3aryy0JIeHHbIe CTAaHIIMM METPOMOIUTEHA), IPOCTEHIINE YKPBITHUS (TPaHILEeH, OKOIIbI, IEPEKPHITHIE
mienn). [IpaBuna 3anatust yoexuia.

6. OxazaHue NepBOM MEIMIMHCKOW IOMOIIM IPU 0XKOTrax, PaHEHMSX, 3apaKCHMSIX.
[TpoBeneHmne YacTUYHON CaHUTApHON 00PabOTKM KOXKHBIX TOKPOBOB YEJIOBEKA ITPH BBIXO/I€ U3 30H
PaTMOaKTUBHOT0, XUMUYECKOTO U OMOIOTUYECKOT0 3apaXKeHus (3arpsi3HeHNs ), U3 30H M0XKapOoB.

7. JInkBUOauus MOCIEACTBUN YPE3BBIYAMHON CUTyalluu. PaguanvoHHas U XMMHUYECKas
pa3Be/ka odara TMOpaKEHHs (3apakeHus). ABapuilHO-cmiacaTelbHble padoThl. CrenuanbHast



00paboTKka TEXHHKH, MECTHOCTH, OOBEKTOB (Je3aKTUBaIWs, JAera3aius, JAe3uHQEKIns,
JIC3HHCEKIIUS

8. DOKcTpeHHas »HBakyaluss U3 ayautopuu (1abopaTopuu) B YCIOBHUSX IOXKapa,
pPaaNaIMOHHOTO, XUMHUYECKOTO, OMOJIOTMYECKOT0 3arps3HEHUsI TEPPUTOPUHU C UCIIOJIH30BAHUEM
npocreimmx cpeacts 3amuThl («Denukey», I'I3K, npotusorasa I'TI-7 ¢ JII1I'-3).

4.00beM yueOHOH TUCHUILIUHBI

B 3auerHbIx
. B akazem.
Bunpl yueOHoI paboThI €AMHULIAX
gacax

OO0mas Tpy10eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY IJIAHY 1,0 36
AyJIUTOPHBIE 3aHATHSI: 0,05 2
Jlexmu (Jlek) 0,05 2
JlaGopaTtopHbie padoTsI (J1ab) - -
[TpakTueckue 3anstus (I113) - -
CamocrositeabHas padora (CP): 0,83 30
Bua xoHTpoOJIA: 3aueT/3K3aMeH 0,11 3auer (4)

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIHHBI
«lenoBbie kommyHukanumw» (OT.2)

1. Heab AucUMMIMHBI - (OPMHUPOBAHUE IIETIOCTHOTO U CHCTEMHOTO TIOHUMAaHUs (DYHKITUH,
poNIu M NPUHIUNOB 3()(PEKTUBHON KOMMYHHMKAIMU Yy OYAYUIMX CIEHUAIUCTOB B HUX
IIPAKTUYECKON NEATEIbHOCTH.

2. B pe3yabraTe u3y4yeHUs] AUCHUILIMHBI CTYIEHT /I0JI:KEH:

Obnadams cnenyronumu oowexyiomypusvimi (OK) koMmeTeHIusIMu:

- CIMOCOOHOCTHIO K KOMMYHUKAIIMU B YCTHOM U MUChbMEHHOM (hopMax Ha PYCCKOM U
MHOCTPAHHOM S3BbIKaxX JUIs PELICHUS 3a/1a4 MEXJIMYHOCTHOTO U MEXKYJIBTYPHOI'O
B3aumoercTeus (OK-5);

- CIOCOOHOCTHIO pPaboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHUHUMATH COIUATbHBIE,
ATHUYECKHUE, KOH(ecCHOHambHbIE U KyIbTypHBIE paznuuus (OK-6).
3namu:

- TEOpPETUYECKHE OCHOBbI KOMMYHHUKAIIMOHHOTO MPOLECCa B OpraHnu3aluu;

- OCHOBBHI p€U€BOM U HEBEPOAIBHOU KYJIBTYPHI IETOBOTO OOIIEHNS;

- OCHOBBI IICUXOJIOTHH MEKINYHOCTHBIX OTHOIIIEHHH B KOJIJICKTHBE;

- HPaBCTBEHHBIE OCHOBBI OOIICHUS B TPO(PECCHOHATILHOM Cpeie, ITUKY U STUKETHBIE (POPMBI
JI€JI0BOM KOMMYHHUKAIUU.
Ymemn:

- KaTeropuallbHBIA arapaT, OCHOBHBIC 3aKOHBI T'YMAHHTApHBIX COIMAIBHBIX HAyK B
npoeCCUOHATIBHOM JIeATETbHOCTH,

- BBIOMpATh MPABUIBHYIO CTPATETHIO MOBEACHHUS C JCIOBBIMH MapTHEPAMH B IPOIECCE
MIEPErOBOPOB;

- HCIOJIb30BaTh 3THYECKUE MPABUIIA K STUKETHBIC TPUEMbl KOMMYHUKATHBHON KYJIbTYPHI.
Bnaoems.:

- HaBbIKaMU NyOJIMYHOM peuu, apryMeHTalluH, BeIeHUs JUCKYCCUU;



- HaBBIKAMU OpraHU3aIMM W TPOBEICHHS JEIOBBIX Oecel M MEpPEeroBOpPOB B OOIEHUH C
IeTIBIO TIOCTPOCHUS B3aMMOBBITOJHBIX TAPTHEPCKUX OTHOIICHHIA;

- METO/JaMHU KOMIIETEHTHOH paboThl C TOKyMEHTaMH, TeaedoHoM, (HakcoM, OPITEXHUKOM,
KOMITBIOTEPOM, BECTH JICTOBYIO IIEPETIUCKY.
3. Kparkoe coaep:xkanue 1uCUMIIHHBI:

Beenenue.

Lenu, 3agaun u cTpykTypa Kypca. OCHOBHBIE MOHSTUS, ONPEIEICHHS, TEPMUHOIOTHSL.

Monayas 1. [Icuxoioruyeckue 0COOEHHOCTH MEKJIMYHOCTHBIX KOMMYHHKAIUH

XapakTepucTuka u conepkanue oouienus. CTpykTypa oOmeHus. TUbl MexINYHOCTHBIX
KoMMYyHHKaIui. [lepuentuBHas cTOpoHa OOIMICHHS: KaK JIIOU BOCIIPUHUMAIOT IPYT APYTa.
[Tpunuuns! GopmupoBaHus nepBoro BrneyatieHus. OcOOEHHOCTH MOHMMAaHHUS B Ipoliecce
KOMMYyHHKaIH. [IcCHX0I0Tus TOBEIEHUS YeJIOBEKa B MPOIecce KOMMYHHUKAIUU. [IpuHITUIIBI
3 pexTUBHOTO OOIICHUSI.

XapakTtepucTiuka (GOpM U CpPEACTB KOMMYHUKAIMd B KOMIIAHUSX: BepOajbHas |
HeBepOanbHast (POPMBI; TPAIUIIMOHHBIE CPEJCTBA BEpOATbHOW KOMMYHUKALUHU (BHYTpEHHHE
JOKYMEHTBI, CIIPAaBOYHUKH, THPOPMAIIMOHHBIE BECTHUKH, SJIEKTPOHHAS 110YTa, 0a3bl JaHHBIX
u 11p.). KoMMyHUKaIIMOHHBIE CTUIIM U POJIM YYACTHUKOB KOMMYHHKAIIHOHHOTO MPOIIECCa.

Moayas 2. [Iy0an4Hoe BBICTYILUICHHE U NPe3eHTAlus Nepe ayAuTopuen

Crnenuduka u TUIBI BBICTYIUICHUH niepen ayautopueid. OcOOEHHOCTH HEKOTOPHIX BHIOB
BBICTYyIJIEHUH niepen ayautopuei. [loaroroska k BeicTymieHHto. Kak 3aBoeBaTh U yCHIIUTh
BHUMaHue ciyuareneil. Purtopuka u aprymeHranus B MyOJM4YHOM BbICTYIIEHUH. CTUIIb
peun. HeBepOasibHble cpeficTBa KOMMYHHUKAIMK B TyOJIMYHOM peun.

OcHOBHbIE 3Tanbl MOATOTOBKU Ipe3eHTauuu. PazpaboTka criaiiioB JUisl Mpe3eHTalMH.
IIpoBeneHue npe3eHTaluu.
Moayab 3. MeToAUKA M TAKTHKA NPOBEJAEHHS /1eJ10BOi Oecebl U COBEIAHNS
JlenoBoii pa3roBop kak oco0asi pa3HOBUAHOCTh YCTHOM peuH, LIEIE€BbIE YCTAHOBKH PEYH.
[To3uuuu caymatomero u ropopsuero. OCHOBHbIe TpeOOBAaHUS K J€JIOBOMY pPa3roBOpY.
Puropuueckuii nHcTpyMeHTapuil nenoBoil peun. TexHuka u 3THKET peud. OcoOeHHocTH
YCTHOH JI€TIOBOM PEeUu: IPE3EHTALNS, MOHOJIOT, TUAJIOT, UHTEPBbIO.

Oransl IPoBeJeHUS 1€710BOM 6ecebl. Posib MOArOTOBUTENBHBIX MEPOIIPUATHH B YCIIEILTHOM
npoBeaeHNN JienoBoil Oecenpl. Hawano Oecenpl, MHPOPMUPOBAaHHE NPUCYTCTBYIOLIUX,
000CHOBaHME BBIIBUTAEMBIX MTOJIOXKEHUH, 3aBepIIeHHE Oecebl.

[TonroroBuTENbHBIE MEPONPUATHA K IEperoBopHoMy mporneccy. Ilopsnok mpoBeneHus
IIEPErOBOPHOrO Mmporecca. TeXHMKa M TAaKTHMKa BEJEHUS JEIOBBIX IIEPETOBOPOB.
dopmynupoBKa Lelel U MNpeaesioB Mepes HadalloM IEeperoBOPHOTo mpoliecca. Benenue
IIEPEroBOPOB B HEOJIArONMpPUATHBIX CUTYAlMsIX — KOHTPOJIb 3a dMouusMU. CTUIM BeAEHUS
JIeJIOBBIX TeperoBopoB. Ilonoxkenne cobeceqHuka 3a CToa0M. PaznuuHble TUIBI TOBEACHUS
napTHEPOB Ha neperoBopax. Korna u kak 3aBepiiars NeperoBopsl.

ITogroroBka Kk MMPOBCACHUIO [JCJIOBOTO COBCHIAHUA. HpOI_IGCC IMPOBEACHUA JCJIOBOTO
COBCIIIaAHWAI. BI)I60p CTWJIA NPOBCACHUA COBCIIAHUA. Opraﬁmaum{ N BCACHUC )II/ICKYCCI/II\/'I.
Ponb PYKOBOOUTCIIA U pAAOBOTO YHAaCTHUKA ACJIOBOIO0 COBCIIAHUA. 3aBepH_ICHI/IC ACI0BOIo
COBCIIIaAHUAI.

OcCHOBHBIE JIOTHYECKUE 3aKOHBI U UX IPUMEHEHNE B AE€JI0BON peun. Teopus apryMeHTaluu.
YMo3akioueHne 1 UICKYCcCTBO paccyxkaeHus. Jlornueckue npasusia aprymenTanuu. CriocoOsl
OIPOBEPIKEHUS I0BOJIOB ONIIOHEHTA.

Coznanue «OnarompusTHOIO TCHXOJOTHYECKOTO KiuMaTay. V3yueHue BHYTPEHHETO
COCTOSIHUSI cOOeceTHUKA 10 roJIoCy. YMEHHUE CIylIaTh coOeceTHNKa KaK MCUXO0IOrHYeCKUi



npreM. TexHUKa MOCTAHOBKH BOIPOCOB M OTBETOB Ha HuX. [loBemenue ¢ cobeceqHUKaMu
Pa3TMYHBIX TICUXOJIOTUYECKUX TUTIOB. HelTpanu3anus 3aMmedanuii cooeceIHuKa.

Turner pYKOHO)I(aTI/Iﬁ. KecTel Kak mokasaTeim BHYTPCHHCTO COCTOSHUA CO6€C€I[HI/IKOB.
TpaKTOBKa B3TIs110B M MHMMHWKHU JIMIIA. HeBep6aJIBHLIe CpcAcTBa MOBBLIMICHUA OEJIOBOIO
craryca. Cursasl 06MaHa, CHUTHAJIbI CO6CTB€HHOCTI/I, 30HAJIBHOCTD.

Monayab 4. [lesoBasi nmepenucka u pa3ropop mno tejedoHy Kak (pOpMbI 1eJI0BbIX
KOMMYHHUKALMA
W3 ucropun cTaHOBIEHHUS JAeIoBOM mnepenucku. Kiaccudukanus IeloBOM MEpEnuCKU.
Crpykrypa u odopmieHue aenoBoro nucbma. CTUIIB U S3BIK JACIOBOM mepenucku. [emoas
MEPENUCKA 10 AIEKTPOHHOM NOUTe. DTUKETHBIE HOPMBI JIEJIOBOM MEPEIUCKHU.

Crenuduka TeneoHHOTO OOLIEHUS U TIOJITOTOBKA K TeleOHHBIM nieperoBopam. [Ipasuna
BEJICHUS JIEJIOBOTO TeJeOHHOIO pa3roBopa, koraa 3BoHAT Bam. [IpaBuia BeneHus 1e10BOro
TeneOHHOTO pa3roBopa, Korjga 3BOHUTE Bbl. BEIOOp TEXHUKHM MPOBEACHUS JIEIOBOTO
Tene@oHHOTO  pasroBopa. [IpuHUMIBI  panvoHaNIM3aUMU — TEIEPOHHOrO  OOILICHHUS.
ABTOOTBETYUK U MOOWJIbHBIN TeIeHOH.

Moayab 5. KoOMMyHHKAaIUM B KOH(PJIMKTHBIX CUTYAIMAX

Bunsr kondumkroB. [Iprmunnsl kKoHQIUKTOB. OYHKIMN KOH(IMKTOB. BO3HHUKHOBEHHE H
pa3BuTHe KOHQUMKTOB. AHanmu3 KOH(MIMKTOB. CrnocoObl pa3pemieHus: KOH(IMKTOB.
OcoOeHHOCTH NOBEAECHUS B KOH(PIUKTHBIX cuTyauusx. [IcuxoTexHOI0ruu Bo3AeUCTBUS Ha
ONMOHEHTa B KOHQIMKTHBIX cHUTyalusix. OCOOEHHOCTH YIpaBlieHUsS KOH(IUKTaMU B
opram3anusax. JlmarHocTuka HWCKaKeHUs WHEGOpMAIMU TapTHEPOM B Tpollecce Om3Hec-
KOMMYyHHKamid. [loka3zaTen HEMCKPEHHOCTH 4YelOBeKa, HaOdrogaeMbpie B Ipolecce
oO01IeHusl.

Moayab 6. ITHKA ¥ 3THKET AeJI0BbIX KOMMYHHKAMIA
CTaHOBJICHHE YTHKH JICJIOBBIX KOMMYHUKaUi. [IpoTuBOpedne Mexay STUKOH U OU3HECOM
B IOCJIIOBBIX KOMMyHI/IKaIII/IHX. 3TI/I‘ICCKI/I€ HpI/IHHI/IHBI JCIIOBBIX KOMMYHHKaHHﬁ. 3TI/IKa
OnsHeca.

OTHYECKHE OCHOBEI HpO(i)eCCHOHaHLHOﬁ JACATCIIBHOCTH. OCHOBBI JACJIIOBOI0 JTHKETA:
npeacTaBJICHUEC, 3HAKOMCTBO, OJCKAA ACJIOBOTO MYKUYHWHBI U JICIIOBOM JKCHIIWHEI, ITpaBrjia
MOBCACHUS 3a CTOJIOM, KJIFOUCBBIC ITPABUJIA DTHKETA. IIcuxonorus nsera.

ITporokonbHble MeponpusaTusa. Coaep/KaHuE U Ha3HAUYEHUE BU3UTHBIX KapTOYEK, OJAPKH,
CYBEHMPBI, TOCTHIL. [IpoTOKONIbHASA CITy>K0a ¥ TOPSAIOK BEACHUS TPOTOKOJIBHBIX MEPOIIPUSATHH.

HauunonanpHble CTUIIM BEACHUS MEPETOBOPOB: aMEPUKAHCKUM, AHTJIMHUCKUUN, AINOHCKUM,
HEMEUKUH, ¢GpaHIly3cKui, apaOckuii, kuTaiickuii u np. HarmumoHanbHBIE OCOOEHHOCTH
HeBepOaapbHOro o0mieHus. Poccuiickuii cTUb BEIEHUS JIENOBBIX MeperoBopoB. OCHOBHBIC
MPOOIIEMBI MEXKYIBTYPHOTO OOIICHUS.

4.00beM yueOHOI JUCUMIIIIMHBI:

Bcero 3 cemecTtp 4 cemecTtp

Buzibl yueOHo# paboThI Bzay. | Bakan. | B3au. | Bakag. | B3au. | Bakan.

ca. gacax cI. qacax cI. gacax




O01mast Tpy10eMKOCTh

AUCHMILINHBI 10 Y4eOHOMY 4,0 144 2,0 12 2,0 12
JIaHy

AyAUTOpPHBbIE 3aHATHS: 0,28 10 0,14 5 0,14 5
Jlexuuu (Jlek) - - - - - -
[Tpaktuueckue 3ansatus (I13) 0,28 10 0,14 5 0,14 5
Jlaboparopusie 3aHsaTus (J1ad) - - - - - -
CamocrosiTesibHasi padoTa 35 126 175 63 175 63
(CP): ) ) 1)
CaMoCTOsTEIbHOE U3YUCHHUE 35 126 175 63 175 63
pa3aeNnoB JUCUUILIAHBI ' ' '

Buja uTOroBOro KOHTpOJIS: 3ader 3ader 3ager
3a4eT / IK3aMeH 0,22 (8) 0.1 4) 0,11 4)




