4.4. AHHOTaUM PpadoYnX NPOrpaMM JIMCUMILIHH
4.4.1. JucuMnjavHbI 00s13aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTaNuA padoyeil NporpaMMbl IMCHUILTTAHBI
«HocTpanublii a3bik» (b1.6.1)

1. Leab IUCHMIUIMHBI — MpHOOpETeHHE OO0ydaromMMuca oOIIeld, KOMMYHUKAaTUBHOW U
npodeccuoHaNbHOM KOMIIETEHIMI, ypOBEHb KOTOPHIX Ha OTHENbHBIX HTamax
SI3bIKOBOM MOATOTOBKH MO3BOJISIET UCIIOJIB30BATh MHOCTPAHHBIN S3bIK MPAKTUYECKU KaK B
npodecCHOHAIBHON (MPOU3BOJICTBEHHOW W HAYYHOW) JCSITEIBHOCTH, TaK U JJIS IeJIeH
camo00pazoBaHusI.

2. B pesyabrare HU3yYeHHUS JUCHUIUVIMHBI OOy4amouuiics Mo mnporpaMmme
O0akajiaBpuaTa J10JI/KeH:

Obnadams cnenyronumu oomekynsTypabiMa (OK) komneTeHIusIMu:

- CIMOCOOHOCTh K KOMMYHHKAITUU B YCTHOM U MUCHMEHHOW (hOpMax Ha PyCCKOM U
MHOCTPAHHOM SI3bIKAX JIJISl peUICHHs 331a4 MEKIIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aumoieictBus (OK-5).
3namo:

— OCHOBHBIE  CHOCOOBI ~ COYETAEMOCTH  JIGKCMYECKMX  €JMHHULl U  OCHOBHBIC
CJI0BOOOpPA30BaTeIbHbIE MOIEIIH;

— PYCCKHE 3KBHUBAJICHTHI OCHOBHBIX CJIOB M BBIPAXKEHUU PEUYH B MPOLIECCE MEKINYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

— OCHOBHBIE TIPUEMBI U METOJIbI peePUPOBAHIS 1 AHHOTHPOBAHUS JINTEPATYPHI;

— TMIaCCUBHYI0O M AaKTUBHYIO JIEKCHKY, B TOM 4YHCJIE OOIIEHAyYyHYI0 M CIEUHUAJIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOTHI Ha/l TUTIOBBIMU TEKCTAMU;

— MpHueMbl pabOThI C OPUTMHATIBHON JIUTEPATYPOH HAa MHOCTPAHHOM SI3BIKE.

Ymemns:

— paboTaTh C OPUTHHAIBHOU JTUTEPATYPO HA HHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIOBapEM;

— BECTHU INEPENHCKy Ha M3y4aeMOM S3bIKE C LEIbI0 MEXJIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aUMOCHUCTBHS;

— BECTH  pEuYeBYI0  JEATEIbHOCTh  NPUMEHUTENBHO K  cdepe  OBITOBOM U
npohecCHOHATBEHOM KOMMYHHUKAIUH.

Braoemy:

— HHOCTPAaHHBIM SI3BIKOM Ha YpPOBHE MEXIUYHOCTHOTO M MEXKYJIbTYPHOrO OOIIEHMUS,
HABBIKAMU U YMCHHUSMH PEUYCBOU NEATEIHHOCTH MPUMEHUTEIBHO K cdepe OBITOBON U
npodeccCuoHaNTbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJIUYHON peyu;

— OCHOBaMH pedepUpOBAHHS U aHHOTUPOBAHUS JTUTEPATYPhl HA U3y4a€MOM HHOCTPAHHOM
A3BIKE.

3. Kparkoe comepxanue Q11 CHUIIIHHBI:
Brenenue. [IpeameT u posib ”HOCTPAHHOTO si3bIKa. KpaTkue ucTopuveckue cBeACHUs1 00
M3y4aeMOoM S3bIKe. 3a7]aui U MECTO Kypca B TIOJTOTOBKE OaKanaBpa TEXHUKH U TEXHOIOTHH.
Moayas 1. LI pammaTuueckre TpyAHOCTH U3y4aeMOro si3bIKa:
1.1 JIngnble, NpUTSHKATENBHBIC U TPOYHE MECTOMMECHHUS.

CrpsikeHHe T1aroja-cBs3KH.

N3menenne rnarona-cBs3ku B ¢opMax Hactosimiero BpemeHu. OOpa3oBaHUE pa3TUYHBIX
BHUJIOBPEMEHHBIX (OpPM ¢ TOMOIIBI0 Taroyia-cBs3ku. OOpazoBanwe W ynoTpebieHue ¢opm
MacCUBHOTO 3ajora. l3MeHeHWe TIaroia-cBsi3KM B PasNUYHBIX (opMax MPOMISANIET0 U
Oynyiero BpeMeHu. [ maron-cBa3ka B OTpUIATENIbHBIX MPEIOKEHHUIX.

1.2 Tlopsiaok cinoB B npennokeHuu. [IpsMoil mopsioK CIOB yTBEPAUTEIBLHOIO NMPEAIOKEHUS B
pa3IUYHBIX BUJOBpPEMEHHBIX (Qopmax. VI3MeHeHue TmopsiiKa CJIOB B  BOMNPOCHUTEIHHBIX



npeioxkeHusX. [Iopsaok CIOB U MOCTPOCHUE OTPULATEIBHBIX MPEIIOKEHHH. DMbaTuyeckue
KOHCTPYKIHUU.
Moayas 2. [1.UTeHne TeMaTU4eCKUX TEKCTOB:
2.1. BBeneHue B crieiMaabHOCTE
2.2 I.11. Menneneen
2.3. PXTY um. JI.1. Menpaeneena
[lonatue o BUIAxX YTEHHS Ha MpHUMEpax TEKCTOB O Xumuu, /[.U. Menoeneese, PXTY um, /].H.
MeHnoeneesa.
AKTHBHU3a1Us JIEKCUKU IPOYUTAHHBIX TEKCTOB.
Monyas 3. I11. [IpakTuka yCTHOW peyu MO TEMaM:
3.1. «I"'oBopuM 0 cebey,
3.2. «B ropoaey,
3.3. «PailoH, T1€ 51 )KUBY».
MoHonoruueckas pedb Mo TeMe «o ceder.
Mopnyas 4. [.I'pammaTrnuecknue TpyAHOCTH U3y4aeMOro sI3bIKa:
4.1. Nupunautus. @opmsl nnpuauTHBA. [Iponomkennsiii n nepdekTHeIM HHGUHUTUB. DyHKIINT
UHQUHUTHBA B mpeiokeHnd. OOpa3oBanue U ynorpediaeHne WHOUHUTUBHBIX 00OPOTOB THIIA
«CTIOKHOE TMOJMJIEKAIIEe» M «CII0KHOE NOMOoJHeHHe». BapuaHThl mepeBofa WH(OUHUTHUBHBIX
000pOTOB Ha PYCCKH SA3BIK.
4.2. BunoBpemeHHbie (hopMbl riarosioB. O0pa3zoBaHre MPOCTHIX, TPOJOJDKEHHBIX, TePHEKTHBIX
U 1epeKTHO-IPOIOJKEHHBIX BpeMeH. BornpocuTensHble NpeyIoKeHHs B Pa3IMYHBIX BPEMEHAX.
O06pa3oBaHue oTpUIIATENbHBIX (POPM IJIaroja B pa3IU4HbIX BpeMeHaxX.
Moayas 5. 1I. H3ywatomee uTeHHE Hay4HO-NIOMYJSPHBIX TEKCTOB MO BBIOpaHHOU
CIIEUAJIbHOCTH.
[IpumepHas TemaTHKa TEKCTOB:
5.1. «Xumu4ueckasi TEXHOJIOTHS U HAYYHbIE METObI»
5.2. «XuMH4UecKoe NpeIpUITHEY.
Monayas 6. I11. [TpakTrka ycTHOM peyu 1o TeMe
6.1. «Cmyoenueckas scusv.
6.2. «XUMHs1, IBMEPEHUS B XUMUYECKON TEXHOJIOTHH»
Moayas 7. I. I'pamMarryeckue TpyIHOCTH U3y4aeMOro s3bIKa:
7.1. Tlpuuactus. Ilpuyactusi Hacrosiero W mpomieAmero BpemeHU. llepdextHpie (HopmBbI
npudacTvs. Mecto npuyacTuil B IpeulokKeHuu. PaznuyHble BapuaHThl IEPEBOAA IPUYACTUM HA
pycckuii si3bIK. [IprdacTHbIe 000POTHI M MPUEMBI UX TTEPEBOIa Ha PYCCKUM SI3BIK.
7.2. CocnaratenbHoe HakJIoHEHHE. DOpMBI cOCIIaraTeIbHOTO HAKJIOHEHHS B U3y4aeMOM SI3bIKE.
MopanbHble TIarojsl U UX WCIOJIB30BAHHWE B MPEIJIOKEHHUSIX B COCIIAraTeIbHOM HAKIOHEHHH.
Tunel ycrnoBHBIX IpeUIOKEHUN. BapuaHTBI niepeBola MPEUIOKEHUH B COCIAraTelbHOM
HAKJIOHEHUU U YCIOBHBIX MPEJIOKEHUN.
Mopnyas 8. II.M3yuaroiiee yTeHrEe TEKCTOB IO TEMATHKE:
8.1. «Xumuueckas J1adbopaTopus».
8.2. «M3MepeHus B CrienUaIbHOM 1a00paTopum.
Monayas 9. IIL.ITpakTuka YyCTHOM peyu MO TeMaMm:
9.1. «Ctpana n3y4aemoro si3bIKa»,
9.2. «IIpoBeneHne NEI0BOM BCTPEUN»,
9.3. «3aKiII0ueHUE KOHTPAKTay.

4. O0beM y4eOHOI TMCHUIIHHBI:

Bun yue6HO# paboThI B B Pacnipenenenue
3a4eTHBIX | aKaJeM. 94acoB IO
ceMecTpam




eMHULAX ygacax | Cemectp 1 | Cemectp 2 | Cemectp 3
AK.4acel AK.4acsl AK.4acsl
(BET) (BET) (BET)
Oomasn TPYA0EMKOCThH 8,0 288 72 72 144
AMCHUIVIMHBI 10 Y4eOHOMY 2) 2) 4
IUIAHY
AyIUTOpPHBbIE 3AHATHS: 0,95 34 11 11 12
(0.31) (0.31) (0.33)
Jlexmum (JIek) - - - -
[Ipaktuueckue 3ausarus (I113) 0,95 34 11 11 12
(0.31) (0.31) (0.33)
CamocrosiTesibHast padoTa 6,6 203 57 57 123
(CP): (1,6) (1,6) (3.4)
Bun KOHTPOJIA: 0,45 17 3auer 3auer JK3aMeH
3a4eT/IK3aMeH 4 4 9
0,1) 0,1) (0,25)
AHHOTanus pado4eil nporpamMmsl AMcUUIIMHBI «Puiocodpus» (b1.6.2)
1. Hear aucuumiauebl «Dunocopus» — chopMupoBaTh y CTYIASHTOB KOMIUIEKCHOE

IpEJICTaBICHUE O POJIU U MecTe Quiiocopuu B cucTeMe T'yMaHUTapHBIX, COLUAIBHBIX U
€CTECTBCHHBIX HAyK, T[IO3HAKOMUTb WX C OCHOBaMH (miIocopckoro 3HaHUS,
HEOOXOUMBIMHU IS PEIICHUSI TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

B pe3yabTaTe udyuyeHus JUCUMILIMHBI 00y4YalOMIMiics MO MporpamMmMe dakajaBpuara
JTOJIKEH:

Obnadams cnenyrouuMu o0meKyabTypHbIME (OK) KOMIIETEHITUSMMU:

CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (HIOCOPCKUX 3HAHUM Ui (OPMHPOBAHUS
MupoBo33penueckoi mozunuu (OK-1);

3nams:

OCHOBHOE COZIEp>)KaHUE TJIaBHBIX (PUIOCOPCKHUX IIKOJ M HANPaBIEHHUH, MIpeICcTaBUTENIEH
3THUX UIKOJ, CBS3b M pa3Nuuue UX (puiaocodckux uieu, cBsi3b UCTOPHKO-(PHIOCOPCKUX
KOHIIENLUI ¢ COBPEMEHHBIMHU MPOOIeMaMu MHIUBUYaIbHON M OOLECTBEHHON KHU3HH.
Ymemy:

IIOHMMaTh M AaHAJIM3UPOBATh MUPOBO33PEHUECKUE, COLMAIbHBIE M HWHIUBUAYaJIbHbIE
npoOJIeMbl COBPEMEHHOM KH3HH, TPAaMOTHO BECTH ITUCKYCCHIO, apryMEHTHPOBAHHO
OTCTaWBaTh CBOIO IO3WIIMIO MO 3HAYUMBIM (pritocopckuM mpobiaeMaM COBPEMEHHOU
KHU3HHU, ONHMPAsCh Ha HapaOOTaHHBI B HCTOpUH (GMIOCOGUN MaTepHal; MPUMEHSThH
noJtydeHHbIe (prtocodckre 3HaHUS K pelIeHUI0 MPodeCcCHOHATBHBIX 3a/1a4;

Braoemy:

IPECTaBICHUAMHU O (GUIOCO(UU KaK HAyKe M CUCTEME LICHHOCTEH, €€ MECTE B CUCTEME
TYMaHUTAPHOTO 3HAHMSA; OCHOBAMHU (HIOCOPCKOTO MBIIUICHHS; KaTeropHaIbHBIM
anmnapaToM H3y4aeMoW AMCHUIUINHBI, (PUIOCO(YCKMMH METOJaMHM aHajln3a pa3IMyHbIX
npo6ieM, HaBbIKaMH (UII0CO(CKOM KyIbTYpHl sl BRIPAOOTKH CUCTEMHOTO, LEJIOCTHOTO
B3IUIA/]1a HA JEHCTBUTEIBHOCTh U MECTO XUMHUM M XUMUYECKOI TEXHOJOTHH B LIEJIOCTHOM
KapTUHE MUpa.

Kpartkoe cogep:xanne 1ucCHMNJIMHBI:

Beenenne. ®unocodus, ee MpOUCXOKICHUE U POJIb B 0OIIECTBE.

Monayasb 1. OcHoBHbIe (uiiocodpckue MIKOJIbI.




Antnunas  ¢wiocopus  (nocoxparuku, copuctel, Coxpar, [emokput, Ilnaron,
ApHUCTOTENb, ITUHUCTHYCCKU-PUMCKas (ustocodusi). OCHOBHBIE MPOOJIEMBI CpPEIHEBEKOBOM
¢unocopun u smoxu Bozpoxaenus. Punocodpuss Hosoro Bpemenu (XVII — XVIII Bs.)
Wneonorus [Ipocsemnienus. Hemenkas kimaccuueckas dunocodus. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBl Mapkcuctckoi ¢miocopun. OCHOBHBIE HaINpPaBICHHUS COBPEMEHHOM
bunocodum.

Moayas 2. ®unocodckne KOHIENUUU ObITUS U MO3HAHUS.

[Ipobnema ObiTHs B uctopuu ¢miocobun. I[lOHATHS MaTepUATBHOTO W HMACATBHOTO.
OcHoBHbIE (unocockue HampaBICHUS: MaTepHalu3M W uaeanu3M. [IpuHIMO TI00aTBEHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHUHE MHUpA.

Konnenmuu npocTpancTBa ¥ BpeMeHHU B HCTOpHH (pUIocoduu U HAYKH.

[Ipoucxoxaenue coznanus. Ponb Tpyaa B NpOUCXOXKIECHUH CO3HaHUs. Mneannctuyeckue
U MaTepUalIUCTUYECKUuE KOHUenuuu co3HaHuss. Co3Hanue u Mo3r. Co3HaTenpHOE U
6eccosnarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CAMOCO3HAHHE.

KoHuenuy rHOCEONOTMM B  HUCTOpPUM  (HIOCOPHH: CEHCYAIU3M, PalHMOHAIN3M,
CKEITUIU3M, arHOCTUIIM3M, KOHIIETIIHS BPOKIEHHBIX UICH, anpruopu3M. J(HaneKkTuka no3HaHus:
YYBCTBEHHOE U palMoHaabHOe. OCHOBHBIE TEOPUH UCTUHBI.

Monayas 3. IIpo6saembl yesioBeka B ¢pusiocodpuu.

UYenosek kak mpeamet punocodckoro ananmsa B ucropuu gunocoduu. [Ipoucxoxaenue
YyelloBeKa: MPUPOJHBIE W COLUAlbHBIE YCIOBUS aHTPOMNOCOIMOreHe3a. buonorunueckoe u
COLMaNbHOE B YelloBeke. THANBUI, MHAUBUIYATbHOCTD, TUYHOCTD.

CwmpbIch KM3HU W TIpeJHa3HAdYeHUE 4denoBeka. JKu3Hb, cmMepTh, OeccMmepTue. JBmkeHue
HEHACWINA, €ro pojib B coBpeMeHHOW xu3HHM. llenn u nenHoctu. CBoOoga BoOJIM U
OTBETCTBEHHOCTH JINYHOCTU. HpaBCTBEHHBIE, PETUTHO3HbIE, SCTETUUECKHUE IEHHOCTH.

Moayas 4. ®unocodus ucTopum u 0d1ECTBA

UemoBek B CHCTEME COIMANBHBIX CBs3ed. JIMYHOCTE M Maccel, cBoOoda U
HeoOxomumocTh. @Dunocoduss uctopun: (GopManMoOHHAsS W [UBWIM3AIMOHHAS KOHIICTIIIUU
ucTopuueckoro pasputus. [IporpeccucTckue M HUKIMYECKHe MoJenu pa3Butusa. ['nmobOanmbHbIe
npo0seMbl coBpeMeHHOCTH. KOHIenus yCTOHYMBOro pa3BUTHs U CLICHAPUU OYAYILIETro.

ObmectBo u ero crpykrypa. CouumanbHas, MNOJIUTHYECKas M JyXoBHas cdepbl
obmectBa. Konuenmuu rocyaapctsa B uctropun puiaocodcekoit Mpican. I'paxnanckoe o01mecTBo
U TIPaBOBOE rOCYAApCTBO.

Moayas 5. ®unocodekue npodaeMbl XUMUN U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHUS, €r0 METOAbl U (OPMBI.
Hayunble peBomonu M CMEHAa THUIIOB pallMoHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHOWIEHUS HAayKd W TexHUKU. ColManbHBIE TOCIEACTBHS HAy4HO-
TEXHUUYECKOTO TMporpecca. IJTUYECKHE M HKOJIOTMYECKHWE HMMIIEpAaTUBbl Pa3BUTHUA HAyKH U
TEeXHUKHU.

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHasi mpobiieMa XUMUU KaK HayKu U
npousBojcTBa. llemn w 3amaum  xumMudeckord — TexHojoruu. Crnemuduka  XUMHKO-
TEXHOJOTHYECKOI0 3HaHUA: (PyHIaMEeHTaIbHOE U MPUKIIATHOE, SMIIUPUIECKOE U TEOPETHUYECKOE.

4. O0bem y4eOHOH TUCHMUILINHBI:

Ob6beMm
Buabl yueOHoii padoThI B 3auetHbIx B akanewm.
€IMHULIAX yacax
OO0masi Tpy10eMKOCTh M CHUILIHHBI 0 Y4e0HOMY IJIAHY 5,0 180
AyIMTOpPHBIE 3aHATHS: 0,33 12
Jlexuun (Jlek) 0,22 8




JlaGopatopusie padots (JIab) - -
[Ipaktuueckue 3ausarus (I113) 0,11 4
CamocrositeabHas padora (CP): 4,42 159
Buja xoHTpoJsi: 3a4eT/3K3aMeH 0,25 Ix3ameH (9)

AHHOTaNuA padoveil NPOrpaMMbl M CIUILIHHBI
«HUcropus» (b1.b.3)

1. Heap aucHUIIMHBI — (HOPMHUPOBAHHE y CTYJEHTOB KOMILJIEKCHOTO MPEICTABICHUS O
pOJIi U MecTe HCTOPUU B CHCTEME I'yMaHUTApHBIX M COLMAIBHBIX HAyK, KYJIbTYPHO-
UCTOpHUYecKoM cBoeoOpa3uu Poccun, ee MecTe BO BCEMUPHO-HUCTOPUUECKOM IpoLecce, 00
OCOOEHHOCTSIX M OCHOBHBIX 3Tanax e€ MCTOPUYECKOTO Pa3BUTHS; BBEJICHHE CTYACHTOB B
KPYI' HCTOPUYECKHUX NpoOseM, CBA3aHHBIX C 00JacThio Oyaymied mpodeccrnoHaTbHON
NEeSITEIbHOCTH.

2. B pe3yabrare u3yuyeHHMs IUCHUILIMHBI 00YYAIOMIMICS 10 MPorpaMMe 0akajgaBpuara
AOJIZKEH:

Obnadams cnenyronMu o0meKyabTypHbIME (OK) KOMIIeTeHITUAMMU:

— CHOCOOHOCTh AaHAJM3HPOBATh OCHOBHBIEC 3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHUs oo1ecTBa s GopMUpOBaHMs TpaxaaHckoi no3uimu (OK-2).
3nams:

— OCHOBHBIE HaNpaBJIeHHUs, TPOOIEMBbI U METOAbI HCTOPHUUECKON HAYKH;

— OCHOBHBIE 3TaIlbl U KIIFOUEBbIe COOBITUS UcTopuu Poccun u Mupa;

— OCOOEHHOCTHM  pa3BUTHUA  POCCHICKOTO  TOCYJapcTBa, BBIJAIOUIMXCA — JeATesei

OTEYECTBEHHOH 1 BCeoOIIel UCTOPHUH.
Ymemy:

— COOTHOCHTH OOIME HCTOPUYECKUE TPOLECCHl U OTIENbHbIE (DAKTHI, BBISBISTH
CYIIECTBEHHbIE YEPThl HCTOPUUECKUX MPOIECCOB, SBJIECHUN U COOBITHIl; aHAIM3UPOBATH
COIMANTbHO-3HAYUMBIC TTPOOJIEMBI;

— (opmynrpoBaTh U APryMEHTUPOBAHO OTCTAUBATh COOCTBEHHYIO MO3UIUIO MO Pa3IMYHbIM
npobjaemMaM UCTOPHUH.

Braoemy:

— TMpeAcTaBIeHUSAMU 00 UCTOPHUH KaK HayKe, €€ MECTe B CUCTEME T'yMaHUTAPHOTO 3HAHMUS,

— TMpeAcTaBIeHUSIMU 00 OCHOBHBIX 3Talnax B HCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUH;

— KaTeropuajabHO-NOHATUHHBIM aIllapaToM U3y4aeMOU TUCIUILINHBI;

— HaBBIKaMU aHAJIN3a UCTOPUIECKUX UCTOUHUKOB.

3. Kparkoe coaep:xxaHue IUCUMIIHHBI:

B conepxanue kKypca BKJIIOYaeTCs MOHATHE 00 MCTOPHM KakK HayKe, O €€ MecTe B CHCTEME
COLMAJIBHO-TYMaHUTAPHbIX HayK, U3J1araloTcsl OCHOBBI METOA0JIOT MU UCTOPUYECKOI HAayKH.
PackpbiBaercs copepkaHue M 00IIas XapaKTEpPUCTHKA OCHOBHBIX 3TalloB OTEYECTBEHHOU

ucropuu. Hawano poccuiickoil rocygapctBeHHOCTH. KueBckass Pycbh. DTHOKyNbTypHBIE U
COLIMAJIbHO-TIOJIMTUYECKHUE NTPOLECCHI CTAHOBJICHUS! POCCUMCKON roCy1apCcTBEHHOCTH. [IpuHsaTue

XPUCTHAHCTBA.

Pycckue 3emun B XII — nauane XVI BB. OOpazoBanue Poccuiickoro rocynapcrsa, ero

ucropuyeckoe 3Hauenue. Poccus B cepenune XVI— XVII BB.

Poccuiickoe rocynapctso B XVIII Beke — Beke MOAEepHHU3AMU U TpocBenieHus. Pedopmbl
[Terpa 1 kak mepBas TOMBITKA MOJEPHHM3ALMU CTpaHbl, €€ ocoOeHHOCTH. DOopMHpOBaHUE



Poccuiickoii umnepun. OCHOBHBIE HAaNpaBICHUSI «EBPONEM3ALMU» CTPAHbL. DBOJIOLUSA
COIMATBHOM CTPYKTYpHI oOmiecTBa. JlanpHeiee pacmmpenne rpaaul] Poccuiickoit uMrepumu.

Poccuss B XIX cronerun. IlpombinuieHHblid nepeBopoT B EBpome u Poccum: obmiee u
ocobenHoe. Baxkneiimume ycnoBust nepexoaa Poccun Kk MHIyCTpUaTbHOMY OOIIECTBY — peIlIEHUE
KPECTBhSIHCKOTO BOIIpOCa u OrpaHUuYEHUE CaMOJIEpIKaBHUs. JnuTenbHOCTD,
HEIOCIEe0BaTENbHOCTh, IHUKIMYHOCTh Ipolecca OypikyazHoro pedopmupoBanus. Poib
CcyObeKTHBHOrO (hakTopa B mpeojoiieHMH orcTaBaHus. Pedopmer XIX Beka, UX 3HaUEHHE.
Oo0wmecTBennble aBkeHNs B XIX Beke.

Poccus B mHauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLMATHHO-DKOHOMUYECKOTO
pasButus Poccum B Havane XX Beka. OOBEKTHBHAs MOTPEOHOCTh WHIYCTPUATBHOM
mozaepuuzanuu Poccuu. CoorHoumieHue nonautuyeckux cuin B Poccunm B Hauwane XX Beka.
Hapacranme xkpusuca camonepxkaBus. IlepBas poccuiickas peBomonus. OOpa3oBaHue
nosMTudeckux naptuil. l'ocymapcrBeHHas nyma Hadasa XX BeKa KAaK IEPBBIA  OIBIT
poccuiickoro napiameHTapusma. CtonbimuHcKas arpapHas pedopma. [lepBas MupoBas BoiiHa U
yuactue B Hell Poccun. @eBpanbckas peBomouus 1917r. u kopeHHbIE H3MEHEHHS B
MOJINTUYECKOU KU3HU CTPAHBI.

@®opmupoBaHUEe M CYIIHOCTH coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
OxkTs0pbcKoro BoOpykeHHOro BoccTanusi B [letporpane. 11 Becepoccuiickuii cbe3nq CoBeToB U
€ro pemieHus. DKOHOMHUYECKas: M COIMabHAas MOJIMTHKA O0NbIIeBUKOB. ['pakaaHckas BoiHa U
nHocTpanHas wuHTepBeHIUsA. Cynpba u 3Hauenne HOIla. YTBepknenue omHOMAPTHITHON
nonutuieckor cucreMbl. O6pazoanre CCCP. [Tonmutudeckas 60prda B mapTUX U TOCYAAPCTBE.
CCCP B roas! nepBbIx matmwieTok (koHer 20-x rr. — 30-¢ 1T.). ®opMHpOBaHHUE PEKUMA JTUIHON
Bnactu CranvHa YW KOMaHIHO-aJMUHHUCTPATUBHOM CHUCTEMBI YIPABICHUS TOCYAapCTBOM.
Buemnss nonmutuka CCCP B 20-30-¢ rr. CCCP Bo BTOpoi MupoBoil u Bennkoir OTe4ecTBEHHOM
BOMHEe. lI3MeHEHHE COOTHOILIEHUs CHUJI B MHpE IIOCiIe BTOPOM MUPOBOM BOMHBI. Hauano
«XonmoAHOW  BOMHBIY. TpymHoctu mnocieBoeHHoro pa3utuss CCCP.  Vikecrouenue
HNOJUTUYECKOTO  peXHMMa M HACOJIOTUYECKOro  KOHTposs.  llombiTkn — OGHOBJIEHHUS
«rocynapctBeHHoro conuanudMa». XX cbe3g KIICC u ocyxnenue KynbTa audyHocTH CTanuHa.
«OTTenensy» B TyXOBHOH cdepe. DKoHOMUYECKHe peopMbl cepennHbl 60-X ro10B, MPUYHUHBI
WX HE3aBEpIICHHOCTU. HapacTaHuWe KpU3HCHBIX SIBICHHH B COBETCKOM oOrmiectBe B 70-¢ —
cepeaune 80-x ronos. Buemnsa noautuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaku K
obocTpeHuIo MexayHaponHoi oOctaHoBku. «llepecTpoiika»: CyIIHOCTb, IIeNH, 3aJadH,
OCHOBHBIE dTanbl, pe3ynabTatel. Pacmag CCCP. O6pazoBanue CHI'.

CraHOBIIEHHE HOBOHM pOCCHICKON rocymapcTBeHHOCTH (¢ 1991- mo HacTosimiee Bpems).
JInbepanbHass KOHIENIMS POCCHUCKMX pedopMm: mepexon K pbhIHKY, (HOpMUPOBaHUE
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamusi» 3KOHOMHUYECKHX
pebopm B Hagame 90-x romoB. Koncrutynus Poccuiickoit  ®enepanmu  1993r.
MexHannoHanbHble oTHOHIeHUs. [lomuTdeckne mapTuu U OOILIECTBEHHbIE NBHKeHUs Poccun
Ha COBpeMeHHOM »7tane. Poccuss Ha nytu MoxaepHusauuu. Poccuss B cucreme MHUPOBOU
SKOHOMHUKH M MEXTYHAPOJIHBIX CBS3EH.

4. O0beM y4eOHOI TMCHUIIHHBI:

Bun yue6HO# paboThI B 3aueTHbIX B akanewm.
eIMHULIAX yacax
O01mas Tpy10eMKOCTh JHCHUILIUHBI 110 Y4eOHOMY 4,0 144
IJIAHY
AyIMTOpPHBIE 3aHATHS: 0,39 14
Jlexmum (JIek) 0,22 8
[Ipaktuueckue 3ansarus (I113) 0,17 6




CamocrositesbHas padora (CP): 3,36 121
Pedepar 0,58 21
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,56 20
CamocTosTETbHOE U3YUYECHHUE Pa3lIeNIOB Kypca 2,22 80

Buja uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 0,25 Ik3ameH (9)

1.

AHHOTaNuA padoyeil NpOorpaMMbl IMCHUILTTHHBI
«®Pu3nueckas KyJabTypa u cnopt» (b1.6.4)
eay TUCHUNIAHBI:

OBJIaJICHHE METOI0JIOTHEeH HAyYHOTO TTO3HAHUS (PU3UUIECKON KYIBTYPHI H CIIOPTA;

OBJIaJICHUE CHUCTEMOW TPAKTHUYECKUX YMEHMH U HaBBIKOB, 00€CIEeYnBaIOIINX
COBEPIIICHCTBOBAHUE TICUXO(U3HUUECKUX CIIOCOOHOCTEH;

pa3BUTHE CIOCOOHOCTEH WCIIONB30BaTh pa3HOOOpa3Hbie (GOopMbI  (Ppu3HUECKOM
KYJIbTYpbI, CIIOPTa U TypuU3Ma MJisi COXPAHEHUS U YKPEIUIEHHs CBOETO 3I0pOBbI U
3JI0POBbSI CBOMX OJIN3KUX B MMOBCEAHEBHOM XKM3HH U MPO(PECCUOHAIBHON 1eATeTbHOCTH;

dbopMupOBaHHE MOTHBAIMOHHO-IIECHHOCTHOTO OTHOIICHHS K (PU3MYECKON KYIBTYpE,
¢bu3znyecKOMy COBEPILIEHCTBOBAaHUIO U CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha 3/I0POBBINA 00pa3
KU3HHU.

B pe3yabrare wu3ydyeHHsi IMCHUILUIMHBI O00y4YaWINMCA MO MNporpamMmme
0akajaBpUaTa q0JIKEH:

Obnadams cnenyronumu oomekynsTypabiMa (OK) komneTeHIusaMu:

CIOCOOHOCTH K caMoopraHu3aiuu u camooopaszosanmio (OK-7);

CIIOCOOHOCTh HCIIOJIB30BaTh METOJbl M CPEICTBAa (PU3UYECKOM KYJIbTYphl IS
obecrievueHus MOJTHOIIEHHOW COlManbHOU U ipodeccruoHanbHol aestensHoctr (OK-8).
3namo:

HAYYHO-MIPAKTUIECKHE OCHOBBI (PU3UUECKOM KYIbTYPHI U CIIOPTA;

COIMANTLHO-OMOJIOTUYECKIE OCHOBBI (DM3MUECKOUN KYIbTYphI U CIIOPTA;

BIUSHUE O3[[OPOBUTEIBHBIX CHUCTEM (PH3UYECKOTO0 BOCHUTAHHS Ha YKpPEIJICHHUE
3I0pOBbs, TPOPHIAKTUKY MPO(PECCHOHATBHBIX 3a00JICBaHUI U BPEHBIX MPUBHIUEK;

CrocoObl  KOHTPOJS H  OIEHKH (u3uyeckoro pa3Butus ©  (pusmyeckoin
MOJATOTOBJIEHHOCTH;

MpaBUia M CIIOCOOBI TUIAHUPOBAHUS WHANBUAYAIBHBIX 3aHATUN Pa3lTUIHON IIEIEBOM
HAIpPaBICHHOCTH;

UCTOpUIO (PU3MYECKON KYNbTYpbl M CIOpPTa, UMETh MPEJCTABICHHE O 3HAYMMBIX
CIIOPTUBHBIX COOBITUSAX HE TOJBKO CBOEU CTPaHBI, HO U MUPOBOTO YPOBHS; BaKHEHIIINE
JOCTUKEHHSI B 00JIaCTH CIIOPTA;

crioptuBHble Tpaguunu MXTU-PXTY um. JI.1. Menaeneesa, mOMHUTB O MOJBHUIax
CHOPTCMEHOB B rojibl Benukoit oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymemu:

CaMOCTOSITENIbHO 3aHUMAThCs (PU3NYECKON KYJIbTYPO U CIIOPTOM;

OCYIIECTBIISITh CAMOKOHTPOIIb 32 COCTOSSHHEM CBOEro OpraHu3Ma U coOIoJaTh
MIpaBWJIa TUTUEHBI U TEXHUKH 0€30TIaCHOCTH;

OCYIIECTBIISITh TBOPYECKOE COTPYJHMYECTBO B KOJUIEKTHBHBIX (opMax 3aHATHIl
(U3UYECKOM KYJIBTYPOU U CTIOPTOM.

Braoemy:

CPEIICTBAMU U METOJAMM YKPEIUICHHS] WHAMBHUAYaJIbHOTO 310POBbs, (PU3NYECKOTO

CaMOCOBEPILIECHCTBOBAHMUS;



— JTOJKHBIM ~ YpOBHEM  (DM3MYECKOH  MOATOTOBIEHHOCTH, HEOOXOAMMBIM  JUIS
KaueCTBEHHOT'O YCBOCHHsI MPo(eCCHOHAIbHBIX YMEHUN U HABBIKOB B ITpoliecce 00yueHus
B By3e, /i OOECNEYCHHs TMIOJHOICHHOW COLMambHOW U  TpOoeCCHOHATBHOM
JeSITeIbHOCTH T10CJIE OKOHYAHUSI y4eOHOr0 3aBeICHUSI.
3. Kparkoe cogepkaHue Iy CHUIINHBI
Pa3znesnbl nucUNUIMHBI U BUIBI 3aHATHI (0uHas popma)

Mony Haszeanue monyns Bcero Yacos
b Jlex MII3 TIIIPIT | KP
l. IIpeamer «Pusndeckas KyiabTypa U 18 2 6 9 1
criopt». Uctopuss ®KuC
2 OCHOBBI 310pOBOT0 00pa3a >KU3HU 18 2 6 9 1
(30X)
3 Bbuonoruveckrue 0CHOBBI (PH3UUECKOM 18 2 6 9 1
KYJIBTYpPBI M CIIOPTA
4 [TpodeccnonanbHO-NpUKIaIHASL 18 2 6 9 1
¢du3nyeckas KyJIbTypa U CIOPT
Bcero yacos 72 8 24 36 4

Kaxnpiii Moy 1b IporpaMmMsbl HMeeT CTPYKTYPY:
- JEKIUM WIA TEOPETUUECKUH pa3ael;
- TPAKTHYECKUI pazles, COCTOMT M3: METOAMKO-TpakThueckux 3anatuil (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (TpodeccuoHaIbLHO-TIPUKIIaIHAs Ppu3zndeckas noaroroska, [IT1DIT);
- KOHTpOJbHBIN pazaen (KP).

Teopernueckuii pazgen GopMUPYET CUCTEMY HAYUHO-IIPAKTUYECKMX M CIELUATbHBIX
3HaHUHM, HEOOXOAMMBIX Ui TIOHUMaHMA MPUPOJHBIX U COLMAIBHBIX  IPOIECCOB
(YHKIMOHUPOBAHUS (PU3MUECKONW KyJIbTYphl OOIIECTBA M JIMYHOCTU, YMEHHUS UX aJalTUBHOIO
TBOPYECKOTO  MCIIOJNB30BAHHUS  JUIS  JIMYHOCTHOIO UM NMPOo(ecCHOHANBHOTO  pa3BUTHS;
CaMOCOBEPILEHCTBOBAHMS, OpPraHU3allMU 3J0POBOT0 00pa3a *U3HH MPHU BBHIIOJHEHUN y4eOHOM,
npo¢eCCHOHATLHON M COLMOKYIBTYPHOM NS TETLHOCTH.

MeTtoanko-npakTHYecKHe 3aHATHSA [IPEyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB U
croco0oB (opMUpPOBaHUSA Y4eOHBIX, MPOPECCHOHATBHBIX U XKU3HEHHBIX YMEHHMHA M HaBBIKOB
cpeAcTBaMu (PM3UYECKOI KyIbTYpHI U CIIOpTA.

Ha MeToauKko-npakTHYecKuX 3aHsATUSIX yIAENsIeTcs BHUMaHUE:

- OCHOBHBIM Np00JIEMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMAHUIO (PU3MUECKUX YNpaXHEHUH Ha ¢opMHpoBaHHE MPO(ECCHOHANBHBIX KayeCTB
OyAyllero crenuanucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3ICHCTBUIO CPEACTB (PU3UUECKOTO BOCIIMUTAHUS HA OCHOBHBIE (PU3MOJIOTHUECKUE CUCTEMBI U
3BEHbs ONIOPHO-ABUIaTEIBHOIO aMapara 3aHUMAIOLErocs;

- BOIIpOCaM MPOBEACHHUS COPEBHOBAaHUI (IpaBWJIa COPEBHOBAHWIl, CHUCTEMA pPO3BITPHILIEH,
ompeneneHue nodenureneit, 000pya0BaHUE U HHBEHTAPH ).

IIpodeccuoHaTbHO-NIPUKIAAHAA TOATOTOBKA TPOBOAMTCA C Yy4YeToM Oymymien
npo(eCCUOHATIBHOM 1eATEIHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIC ~ 3aHATUS  0a3MPYIOTCSs HA  IIUPOKOM  HCIOJIB30BaHUU
TEOPETUYECKUX 3HAHMH M METOIMYECKUX YMEHHUI, Ha NPUMEHEHMH pa3HOOOpa3HBIX CPEICTB
¢u3uueckoil  KyInpTyphl, CHOPTHBHOH H  Npo(ecCHOHANbHO-TIPUKIAAHON  (u3nyeckoi
HOJTrOTOBKH CTY/ACHTOB.

Kontpoabublii pa3zgen. KpurepueM ychnemHocTH OCBOEHHsS Y4eOHOro MaTepuala
ABJISIETCA OLICHKA IPENnojaBaTelis, YUUTBIBAIOUIAS pecyisapHOCMb NOCeujeHus 007A3amenbHbIxX
VueOHbIX  3aHAMUL, 3HAHUH TEOPETHYECKOro paslena MporpaMMbl M BBIIOJIHEHHE
YCTAaHOBJICHHBIX Ha JIaHHBIH CEMECTp KOHTPOJIbHBIX TECTOB 0OOmeld (U3HMIECKON u
TEOPETUYECKON MOArOTOBKU JJISl OTAEJIBHBIX TPYII Pa3IM4YHON CIIOPTUBHON HAINPaBICHHOCTH.
KP BXOOUT B MpakTUYECKUE 3aHATHUS. .

4. O0beM y4eOHOH TUCHUIIINHBI:



B B II VI
Busl yueGHON paboThI 3aueTHpIx | AKAACM. cemectp | cemectp
CIMHULAX |  yacax

O0mast Tpy10eMKOCTb JUCUMUILIIMHBI 11O 2,0 72 36 36
y4eOHOMY ILIAHY
AyIMTOpPHbIE 3AHATHS: 0,22 8 4 4
Jlexumm (Jlek) 0,22 8 4 4
CamocrositesbHas padora (CP): 1,56 56 28 28
Bua konTpoJs: 3auer / IK3aMeH 0,22 8 3?:)6 T 32;:; T

1.

3.

AHHOTaIUA Y4e0HOI NMPOorpaMMbl IMCHUNIIHHBI
«Marematuka» (b1.B.5)
Heab AMCHUMIVIMHBI — sIBIsETCS (OPMHUPOBAHUE y CTYIAEHTOB CHCTEMBI OCHOBHBIX
MOHSTHH, WCIOJIB3YEMBIX JUISI MOCTPOCHUS BAKHEHIIMX MATEMATHYCCKHUX MOJCICH, H
YMGHI/ISI HCIIOJIB30BaTh MATEMATUYCCKUEC METOAbI IJIs1 OITMCAHUA pastquIx HpOLIeCCOB.

B pe3yiabTare ndydyeHusi AMCHUIIMHBI 00y4aOIIMICA MO MporpaMMe 0akajiappuara
JTOJIKEH:

Obaaoams crnienyromumu obenpodeccruonanbapiMu (OITK) koMmmereHIUsIME:
CIIOCOOHOCTHIO U TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX

TUCIUTLINH B Tipodeccrnonanbroi aestenbHocTH (OIIK-1).
3Hamu:

—OCHOBBI miQepeHnaIbHOr0 M HWHTETPAIBHOTO — WCYUCIICHUS,
mudpepeHInabHBIX YPaBHCHUI;

—MaTeMaTUYeCKUEe TEOpPUM W METOJbI, JIekKAallMe B OCHOBE IOCTPOEHUS
MaTEeMaTHYECKUX MOJICIICH;

—OCHOBBI TPUMEHEHHUSI MATEMAaTHUYECKUX MOJIEICH i METOIOB.

Ymems:

—BBIOMpATh MaTEMaTHYECKUE METOJbI, MPUTOJHBIE [JISI PEUIeHUS KOHKPETHON
3aJ1a4H;

—HCIIOJIL30BaTh MaTEMaTHYECKUE ITOHATUS, METOALl M MOJEIH I OIHCAHHS
Pa3IMYHBIX MIPOLIECCOB;

—BBISBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, JICKAI[UE€ B OCHOBE KOHKPETHBIX
MPOIIECCOB;

—HCII0Ih30BaTh OCHOBHBIE METO/IbI CTATHCTHUYECKON 00paOOTKH TaHHBIX;

—MPUMEHSTh MaTeMAaTUYECKHEe 3HAHUS Ha MEKIUCIUILUIMHAPHOM YPOBHE.
Braoems:

—OCHOBaMM q)YHI[aMeHTaJ'IBHBIX MaT€MaTH4YCCKUX TCOpI/II\/'I n HaBBIKaMU
HCIIOJIB30BAHUA MAaTEMATUUYCCKOr'O arapara,

—METOJJaMH CTaTUCTUYECKON 00paboTKH HH(POPMAILIHH.
KpaTtkoe cogep:kaHne 1y CUUNIHHBL

1 CEMECTP

1.BBenenmue.

[Ipenmer m Mmetonael MareMaTuku. OnucaHue OCHOBHBIX paszenoB Kypca. [IpaBuna wu
TpeOOBaHUs NPU U3YYEHUH Kypca.



2. D1eMeHTHI aJredpsbl.

UucnoBble MHOXKECTBA, KOMIUIEKCHbIE yucaa. Onpenenurenu II u Il mopsiakoB. BekTopsl:
OCHOBHBIE IIOHATHA, CKaJIIpHOE, BEKTOPHOE M CMELIAHHOE IPOU3BEICHUS BEKTOPOB.
AHanuTtuyeckasi reoMeTpusl: npsMasi Ha TIOCKOCTH, KpuBble I mopsinka. Marpuiibl: AeHCTBUS
HaJ MaTpUIIaMHU, TIPUBEJICHUE K CTylleHYaTOMYy BHIY U BuAy ['aycca. Panr matpuibl. OOpartHas
matpunia. Teopema Kponekepa-Kanemnu. Pemienune cucrteM JUHEHHBIX —alreOpandecKux
ypaBHeHu. COOCTBEHHBIE YUCa U BEKTOPHI. KBagpatnuabie GOpMBI.

3. ®yukuus ogHoil nepemenHoi. Ilpenesa pynkuuu. HempepbiBHOCTH QyHKIIUM.

Oynkius. CnocoObr 3amanust ¢yakuuu. [lpenen ¢ynkmum B Touke. OAHOCTOPOHHHE
npexaensl. [Ipenensl Ha 6eckoHEYHOCTH. beckoOHEUHO Masbie 1 OECKOHEYHO OoJbiine (hyHKIIHH,
X CBOMCTBAa M B3auMHasg cBsA3b. CBoiicTBa mpenenoB. llepBblii M BTOpOH 3amedaTesbHbIE
npenensl. HempepslBHOCTH (YHKIIMM B TOYKE M Ha TmpoMmexyTrke. CBoicTBa (GyHKIHMA,
HENPEPBIBHBIX Ha OTpe3kax. TOYKM pa3pbiBa GYHKIIMHN U UX KIacCU(DUKAIIHSL.

4. InddepennuanbHoe ucuuciaeHne (PyHKIMA OTHOIN NepeMeHHOIM.

[MpousBonHass QyHKIUM, €€ TEeOMETPUYECKHH © MexaHudeckuid cmbich. [IpaBuma
nuddepernupoBannsi. Tabnuiia OCHOBHBIX NPOW3BOAHBIX. Juddepennuman QyHKIuu, ero
NPUMEHEHUS K MNPUOTMKCHHBIM  BBIYUCICHUSM. HBapumaHTHOCTH (OpMBI  TIEPBOTO
muddepennuana. IlpowsBognas cnoxxkHod dyHKMu. Juddepermupyemocts GyHKINH:
OlpeNeIeHue, TEOpeMbl O CBA3U JUGPEPEeHIUPYEMOCTH C  HENpPEphIBHOCTBIO U C
CyILIEeCTBOBaHHEM Mpou3BoHON. OCHOBHBIE TeopeMbl TudpepeHIInanbHOro ucurciaenus: Posms,
Jlarpanxxa, Komm. IlpaBuno Jlonurana (packpeiTue HeomnpeaeneHHocTel). IIponsBoaHbie
BBICIIUX MOPsAKOB. JIoKanpHBIN skcTpeMyM GyHKIMU. HeoOXxoauMble U JOCTaTOUHbIE YCIOBUS
skcTpemyma. [IpaBuno uccrnenoBanus (pyHKIIMM HAa MOHOTOHHOCTh W 3KcTpemMyM. [lpu3Haku
BBIMYKJIOCTH U BOTHYTOCTH (hyHKIMU. Touku nmeperndba. HeoOxonumoe U 10CTaTouHOE YCIOBUS
neperu6a. AcumnToThl (QYHKIMH, WX BUABI M CIOCOOBI HaxoxaeHusa. OOmas cxema
ucciaenoBanus QyHKIIUMA, TOCTPOSHUE UX TpadHKOB.

5. UaTerpanbHoe HcYUcJIeHue (PDYHKIMH OHOM NepeMEeHHOM.

[TepBooOpaznas ¢pynkuus. HeonpeaeneHHplii HHTETpaNl U €r0 CBOMCTBA. Tabinia OCHOBHBIX
UHTETPANOB. MeTOobl HHTETPUPOBAHUS: HEMOCPEACTBEHHOE MHTETPUPOBAHUE, HHTETPUPOBAHKE
MOJICTAHOBKOM, WHTETPUPOBAaHUE 110 dYacTsAM. VHTerpupoBaHHE paMOHAIBHBIX ApOOCi.
WNHTerpupoBaHre  HEKOTOPBIX  HPPALMOHANBHBIX W TPUTOHOMETPUYECKUX  (YHKITHIL.
OnpeneneHHblii UHTErpai, ero reoMeTpudeckuii cMbicia. CBOMCTBA ONMPENAEIEHHOIO MHTErpaa.
@®opmyna Helorona-Jleiitonuna. Teopema o0 cpeaHeM 3HAUCHHHM. 3aMEHAa IEPEMEHHOW U
UHTETPUPOBAHUE [0 YACTSIM B ONpeJesleHHOM uHTerpaie. llpunoskeHus ornpeneaeHHOro
WHTETpaNa K BBIYUCICHUIO IUIOMaAei tiockux ¢uryp. [ToHsTHE HECOOCTBEHHBIX WHTETPAJIOB:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 CEMECTP
1. MuddepenumnanbHoe ucuucieHne (YHKIUM HECKOJIbLKHUX IEePeMEHHbIX. JJIeMeHTbI
TeOpHUH IOJISL.

OyHKIIUM JBYX W 0OoJjiee TEepPEMEHHBIX: OMpeJeeHne, 00JacTh OmpeaeiacHus, 00JacTh
U3MCHEHHUs, TeOMETpHUYECKas WHTepHpeTanus, JTUHUU ypoBHS. llpemen QyHKuwm B TOYKe.
YactHple Mpou3BOJaHbIE (Ha TpuMepe (YHKIMH IBYX NepeMeHHbIX). Juddepenmupyemocts
(GYHKIIMM HECKOJBKUX MepeMeHHbIX. JloctaTounble ycnmoBus nuddepeniupyemoctu. [lomHas
npousBoaHas. IIpousBomnas crnoxxkHo (ynkiuu. [lomuerit muddepennuan. HBaprmaHTHOCTD
noigHoro  guddepenHnmana.  AHATUTHYECKUM  NpPU3HAK  TOJHOrO  auddepeHnuana.
HudbdepennmpoBanne (GyHKIIMA OJHOW W JABYX NEPEMEHHBIX, 3aJaHHOW HEsBHO. YacTHbIe
MPOU3BOJHBIC M TOJNHBIE AU(QGEepeHInanbl BBICIIUX TOPSIKOB. TeopeMa O paBEHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (M1 (QYHKIMHM [BYX MepeMeHHbIX). JIoKalbHblE 3KCTPEMYyMbI
(GYyHKIMU BYX MEPEMEHHBIX: HEOOXOAMMOE U JIOCTATOYHOE YCIOBHS SKCTpEeMyMa. Y CIIOBHBII
3KCTpeMyM (MeToa MHOXHTelNel Jlarpanka). HanbGonpiiee n HaumeHblIee 3HaueHne PyHKIIUN B
3aMKHYTON oOnactu. OcHOBHBIE TMOHATUS Teopun mnons. CkanspHoe mone. [loBepxHocTH M
JuHUM ypoBHA. [Ipon3BoaHas mo HampaBieHUIO. ['pagueHT CKaJISIPHOTO MOJIS U €ro CBOMCTBA.



BexropHoe nosie. Jluseprenuust nonst. Porop nomns. CBa3p MEX1y IpaJue€HTOM U MPOU3BOJHOU
110 HATIPABJICHUIO.

2. KpaTHble HHTErpaJsbl.

JIBOWHOW WHTErpai: ONpenesieHue, TE€OMETPUYECKUM CMBICH, CBOMCTBA. BbluncieHue
JBOMHOIO MHTETpaja B JCKapTOBOM M MOJAPHOU cuctemax koopauHat Murerpan Ilyaccona.
TpoitHOM HMHTETpall: ONpelesieHHe, TECOMETPUUYECKUI CMBICI, CBOMCTBA. Bhruncienue TpoMHOro
uHTerpana. [Ipuioxenus 1BOMHOIO ¥ TPOMHOTO UHTETPAJIOB.

3. KpuBoJiuHeliHbIE 1 IOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHeNHHbII HHTErpan IO KOOpAMHATaM: OIPEIEIICEHUE, CBOMCTBA, BBIYMCIICHUE.
Pa6ota B cummoBom mnosie. @opmyna ['puna. KpuBonuHelHbIe HHTETPAJIbI, HE 3aBUCSIINE OT MyTH
uHTerpupoBanus. IloTeHuuanbHas QyHKIMS, MOTeHIMaNbHOE 1ose. [IoHATHE TOBEPXHOCTHOTO
uHrerpana. [lotok Bektopa yepe3 moBepxHOCTh. Teopema ["aycca-Octporpanackoro. @opmynna
Crokca.

3 CEMECTP

1. In¢pdepeHnnaibHbIe ypABHEHHUS NIEPBOI0 NMOPSAIKA.

JMuddepenunansuple ypaBHEHUS: TMOPSAOK, pEIIEHHE, TeopeMa CyIIEeCTBOBAaHHUSI U
€AMHCTBEHHOCTH pemieHus. 3agaya Komm. YpaBHeHHsA ¢ pa3fessiolUMUCS NEPEMEHHBIMU.
Onnoponnsie auddepeHnnansupie ypaBHeHUs. JIuHeHbIe auddepeHnnanbable ypaBHEHUS
NIEPBOTO MOPsIKA. YpaBHEHUS B MOJIHBIX tuddepenimanax. MHTerpupyromumii MHOXUTEb.

2. InddepennuanbHbie ypaBHEHHS] BTOPOI0 U 7-T'0 MOPSAKA.

JuddepeHumanbaple ypaBHEHUSI BTOPOTO TOPSIKA, JOMYCKAIONIME MOHM)KEHUE MOpsAKa.
Jlunetinbie qudpepeHnnanbapie ypaBHEHUs BTOporo mnopsiaka. ColicTBa pemeHuid. JInneiHas
He3aBUCUMOCTh GyHKuui. Onpenenurens BpoHckoro. CTpykTypa 00IIero pemeHus: JMHEHHOTO
muddepeHIMaNbHbIEe ypaBHEHUST BTOpPOro mnopsiaka. DyHAaMeHTadbHash CHCTEMa pELICHHIA.
Jlunelinsle omgHOpOAHBIE AM(QepeHnnanbHble ypaBHEHHUsT BTOPOTO MOPSIKA C MOCTOSHHBIMH
koa(dpurmenTaMu: mocTpoeHue oobmiero pemenus. Meroxa Ditnepa. JIuHelHbIe HEOTHOPOIHBIC
Qg depeHraIbHbIe YpaBHEHUS! BTOPOTO MOPsAKa ¢ MOCTOSIHHBIMU Koddurrentamu. Oo1ee u
YacTHOE pellleHus] HEOAHOPOIHBIX ypaBHeHUH. Jluneinble quddepeHnnanbable ypaBHEHHSI #-TO
HOpsi/IKAa: CBOMCTBA pEIICHUH, TEOPEMBl O CTPYKType OOINEro pemieHus, METOJ Bapualliu
NOCTOSIHHBIX. JIuHelHble nuddepeHranbHble YpaBHEHUS #-TO TOPSAKAa C TOCTOSHHBIMU
KodpuImeHTaMi. AJTOPUTM ITOCTPOCHHUSI OOIIErO PEIICHUS.

3. Cucremsl quddepeHuaNbHBIX YPABHEHUIA.

Cucrtemsl nuddepeHnaIbHbIX YPaBHEHUH IMEPBOTro MOpsKa: oOLIMe MOHATHS, Teopema
CYLIECTBOBaHMsI U  €AMHCTBEHHOCTH  oOmiero  pemeHus.  CucTtemMbl  JIMHEHHBIX
muQdepeHMaIbHbBIX YPaBHEHUH IMEPBOrO MOpPSIKA: MHTEIPUPOBAHME METOJOM HCKIIOUEHUS.
Cuctembl TUHEHHBIX AU(dEepeHIMaTIbHBIX YpPaBHEHUN MEPBOTO MOPSIKA: CBOWCTBA PEIICHUMH,
TEOPEMBI O CTPYKTYpE OOIIEro pelIeHusi, METOJ Bapualii NOCTOSHHBIX. CHUCTEMBI JIMHEHHBIX
OHOPOAHBIX ¥  HEOJHOPOAHBIX  AU(depeHlUranbHbIX  YpaBHEHUH C  TOCTOSHHBIMU
kod(pduureHTaMu. OJIEMEHTHl TEOPUU YCTOWYMBOCTH. METOABI YHCIEHHOTO pPEIICHUS
nudGepeHINATBHBIX YPABHCHHH.

4. YucaoBble N PyHKIHMOHAJIBHBIE PSIAbI.

YucnoBble psAAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOMSIIUXCS PSAOB, HEOOXOAMMBII
IPU3HAK CXOAMMOCTU. ['apmonundeckuit psaxn. Paawr [lupuxne. IIpusHaku cpaBHEHHs PSAIOB C
MOJIOKUTENbHBIME wieHamu. [IpusHak [lamambepa. MHTErpanbHblii 1 paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyromuecs paasl: npusHak JleliOHuna. 3HaKomepeMeHHbIC PSAbI: TMOHSATHS
aOCOJIIOTHOW MW YCJIIOBHOW CXOJUMOCTH, TIPH3HAK aOCOJIIOTHOM CXOJUMOCTH, CBOHCTBA
abCOJIIOTHO U YCJIIOBHO CXOSIIMXCS PAIOB.

OYHKIMOHAIBHBIE PSIbI: OCHOBHBIE IMOHATHUS, 001acTh CcXOIUMOCTH. CTENEHHbIE PSIbI:
paauyc, MHTEpBaJ, 00iacTh cxoauMmocTH. CBoiicTBa cTemeHHBIX psnoB. Psaaer Teitnopa u
MakiiopeHa: CBOWCTBA, YCIOBHE CXOJUMOCTH psia K MCXOTHOM (YHKIIMHA, OCHOBHBIC
pasnoxenus. Paznoxxenue ¢yHkuuu B psig MakjopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3IOKCHUU.



I'maBHOe 3HayeHue ¢yHKIMU. OkBUBaNeHTHble (yHKIMH. [Ipumenenue psgoB Teitmopa u
MakxJsopeHa J1j1s1 BBIYUCIICHUS MTPEIETIOB.
5. 3akar04eHue.
Hcnonp3oBaHne MaTEMaTUYECKUX METOAOB B MTPAKTUUECKON AESITEIbHOCTH.
4. O0beM y4eOHOI TUCUMIIIIMHBI
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujet yuednoit pabotnr 3a4. e/ 3a4. e/ 3a4. e./ 3a4. ef./
aK.gac aK.gac aK.gac aK.uac
Oomas TPYAOEMKOCTH
ALGILIBIERD 10 YRS O 15/540 5/180 4/144 6/216
IUIAHY
AyYIHMTOpPHbIE 3aHSATHS: 1,76/64 0,6/22 0,6/22 0,56/20
Jlexiuu (JIex) 0,88/32 0,3/11 0,3/11 0,28/10
[Mpaktuueckue 3ansatus (113) 0,88/32 0,3/11 0,3/11 0,28/10
CamocrositesibHasi padora (CP): 12,62/276 3,2/116 3,2/115 6,2/223
Bua kontpossi: 0.62/22 JK3aMeH- 3auer JK3aMeH-
IK3aMeH/3a4eT ’ 0,25/9 0,11/4 0,25/9
AHHOTaNuA padoveil NPOrpaMMbl U CIHUILIAHBI
«Nudopmaruka» (b1.5.6)
1. Heap aumcuuminHbl — (GOPMUPOBAHHUE Y CTYJIEHTOB CHCTEMBl OCHOBHBIX IOHSITH,

2.

HCIIOJIB3YCMbBIX JIsI TMOCTPOCHUA BaXHEHUIIUX MaTeMaTHYECCKUX MOI[GJIGI\/JI, U YMCHHA
HCIIOJIB30BATh MAaTEMATHYCCKUC MCTOABI JJI OIMMCAHUSA PA3JIMYHBIX IMIPOLECCOB.

B pe3yjbTare n3yyeHusi IUCUMIIMHBI 00y4YalOLIUiicsl MO0 MporpaMMe 0akajaBpuarta
JOJIZKEH:

Obnadams cnenyronumu oodmenpodeccrnonanbabiMu (OIIK) kommeTeHIIUAMIY:
BIIaJICHUE TIOHMMAaHUs CYIIHOCTH M 3HAa4eHHUS MH()OpPMAIMU B Pa3BUTHH COBPEMEHHOTO
o0IlIecTBe, OCO3HAHMS OMACHOCTH M YTpO3bl, BO3HHMKAIOIIMX B 3TOM HpoIiecce,
CIIOCOOHOCTBIO COOJIIOaTh OCHOBHBIE TpeOOBaHUS MH(POPMAIMOHHON O€30MacHOCTH, B
TOM YHCJIE 3alllUThI TocyaapcTBeHHOU TalHbl (OI1K-4);
BJIa/ICHHE OCHOBHBIMH METOAAMH, CIOCO0aMU M CPEICTBAMHU IOIYYEHHs, XpaHEHHUS,
nepepaboTku WHGOPMAIMKM, UMETh HABBIKM PA0OTHI C KOMITBIOTEPOM KaK CPEACTBOM
yrpasiieHust uapopmarueit (OIIK-5).

3namo:
CBOMCTBa UH(OpPMAIIMH, CIIOCOOBI €€ XpaHeHHs U 00pabOTKH;
CTPYKTYpPY, TPUHIIUIIBI PA0OTHI i OCHOBHBIE BO3MOKHOCTH DBM;
TOTOJIOTHIO U apXUTEKTYPY BbIUUCIUTENLHBIX CETEH;
MIPUHIIMIIBI a/IpECallUU MOJIb30BaTeNeil, KOMIIbIOTEPOB U pecypcoB B ceTu MHTepHerT;
paznuyath U pacu@poBsiBath [P — agpec, JoMeHHOE UMS KOMITBIOTEPA;
CTPYKTYPY, IPUHITUAIIB PAOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;
OCHOBHBIE TUIIbI aJITOPUTMOB, SI3bIKU IPOrPaMMHUPOBAHUS;
CTaHJIapTHbBIE MPOTpaMMHbIe 00ecrieueHrs CBOei MpodecCHOHaNbHON AESITETbHOCTH;
AITOPUTMBI PEIICHNS HEJIMHENHBIX YPAaBHEHUM;
QJIITOPUTMBI OTHOMEPHOI ONTUMU3AIINY.

Ymemns:
MMCaTh U OTJIAKUBATH MporpaMmbl Ha VBA 1o pa3paboTaHHBIM aqropuTMaM;



MPUMEHSATh METO/Ibl MATEMAaTHUECKOW CTATUCTHKY JUISI PEIICHHUsSI KOHKPETHBIX 3a/1a4;
WCTIOJIh30BAaTh MAKEThl MPHKJIAIHBIX MPOrpaMM TIpU JalbHEHImeM OOy4YeHHH U
MPAaKTHYECKON JICATEIIHHOCTH.

Bnaodemu:

HaBBIKAMU CaMOCTOSATEIIBHOTO pEIICHUS 3aJad Ha KOMIBIOTEpE, BKIIFOYAIOIIHE
MMOCTAaHOBKY 3aJlauM, pa3pabOTKy aJrOpUTMa U OIEHKY ero 3(h(EeKTHBHOCTH METOJaaMH
MaTeMaTHYECKOM CTAaTUCTUKY JJIs1 0OpabOTKH SKCIIEPUMEHTA;

METOAAaMH PeaTM3allii AITOPUTMOB HA KOMITBIOTEPaX.

3. Kparkoe coaep:xxaHue IUCUMIIIHUHBI:

3.1. ApXuUTEKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEH:

® CTOpUS Pa3BUTHUS BBIUMCIUTEILHOM TEXHHUKH U MEPCOHAIBHBIX KOMITBIOTEPOB.
Kparkas ucropust pa3BUTHsI BEIYUCIUTEILHON TEXHUKU U MEPCOHATBHBIX KOMIBIOTEPOB
(ITIK). Bpruancnurensnas mammua ®on-Heiimana m mammua Teiopunra. Pa3paborku
HopGepTa Bunepa;

eapxutektypa [IK, anmapatueie cpenctBa IIK. Hcnonszyembie cucTembl
CUHCIICHUS, AJIEMEHTHl MaTeMmaruueckoil joruku. OOmee mpexacraBienue o IIK u ux
BO3MOXKHOCTAX. DyHkuuoHanbHas cxema I[IK, MaructpaibHO-MOIYIBHBIA MNPUHIUII
noctpoenusa I[IK. Ammapatasie cpenctBa IIK: mukponpoueccop, onepaTuBHas M K3III
naMATh, BHEIIHSS MaMsTh, IIUHBI aJpeca, KOMaHA M JaHHBIX, TAKTOBBI T€HEpaTop.
[IpuHIIUTT OTKPBITOM apXHTEKTYphl: CHUCTEMHAas IIWHA, Pa3psaHOCTh. llepudepuitnbie
yerpoiictBa IIK: kmaBuarypa, MbIoib, MOHUTOp, mpuHTep Hu 1p. OcobeHHOCTH
OpEeICTaBICHUs JaHHBIX Ha MAamMHHOM ypoBHe. IlpemmymectBa 1un¢poBoro
npencTaBieHus WHGOPMalMU Mepes aHAJIOTOBBIM IPEICTaBICHUEM: BBICOKOE KaueCTBO
3alucl W OTOOpakeHus HHGPOpPMAIMK, TPOCTOTAa U HAACKHOCTh JTYOIUPOBAHMS
(xorupoBanwus) uHGOpManmu 6e3 morepu kadectBa. CHCTEMBI CUHCICHUS (IeCATUYHAS,
JBOMYHAs, BOCbMEpPHYHAas, IECTHAALIaTepHyHas), IpaBuiia MepeBoia U3 OJHOU CUCTEMBI
B JpYyryl0. OJEMEHThl MaTeMaTHYeCKOH JIOTHMKW: TOHATHS (OpMajbHON JIOTHKH,
OCHOBHBIE JIOTHYECKHE Onepannu U GopMyIbl, Joruaeckue ocHoBbI padboTs [1K;

® KOMIIBIOTEPHBIE CETHU: TONOJOTMH CETEH, MX XapakTepucTuku. KommbroTepHas
CeThb - COBOKYNHOCTh KOMIIBIOTEPOB U Pa3IWYHBIX YCTPOMCTB, OOECHEUMBAIOIINX
UH(POPMALIMOHHBIM OOMEH MEXIy KOMIbIOTepaMH B CETH 0€3 HCIOJIb30BAHUS KaKHX-
700 MPOMEXKYTOUHBIX HOcUTeNeH nHpopmaruu. Tomosoruu cerTeil: 3se3aHas, MuHHAs,
KousblieBas. CEeTH 3aKpbITOrO THUIIA: JIOKAJIBHBIE U PACIPEACIIEHHBIE CETH, KOPIIOPATUBHbIE
ceru. IlporpaMmHO-TeXHUYECKOe oOOecreueHue: afantep, KOTOPBIM  yIpaBiseTcs
CIeIMaJIbHOM TPOTrpaMMOM  JIpailBEpOM; OMepalMOHHAsl CHCTEMa, YIpaBisronias
KOMITBIOTEPOM, MPEIOCTABIISIOIINM PECYpChl; MPOTOKOIBI - 0COObIE A3BIKM, HA KOTOPBIX
obmenuBarotcst uHpopmarmei komnpiotepsl B cetu (TCP, TCP/IP, UDP). I'mo6anpHbIe
cetu paznuuHoro wmacmradba (WAN —Wide Area Net, MS Network u Internet).
Bo3moxknoctu cetu UWuTepHer. DnekTpoHHas mnouta. JlocTyn K WHGOpPMAIMOHHBIM
pecypcam. Cucrtema TenexkoHbepeHImid. Aapecanusi ¥ MpOTOKOJIb B IHTEepHET;

e MyJIbTUME/INA — JAMAJIOrOBasi KOMIBIOTEpHAs CHUCTeMa, 00EeCIIeYNBAONIasi CUHTE3
TEKCTa, rpaduku, 3ByKa, peuyd W BHUICO. YCTPOWCTBA MyJbTHMeIHa. TpeOoBaHUs K
MYyJIbTUMEAUMHBIM CpPEeICTBAM KOMIBbIOTEPOB. PacuipeHnHble BO3MOKHOCTH 00paboTKH,
npeoOpa3oBaHusi, cuHTe3a HH(OpMaruKu (KOMIbIOTEpHAs aHUMAalMsi, MOIU(PHUKAIHS
n300pakeHU, TpexmepHas rpaduka). MynbTUMenHuitHbIe MporpaMMmbl. [IporpaMmbl
pelaKkTUpOBaHMs, MOHTaXa 3BYKa U BUAEO. Bumeo-penakTopsl, MOAYIH crieid(QeKToB,
MOHTQXXHBIC CTYIOUH. OJEKTPOHHBIC TMpe3eHTAlMu (OCHOBHBIC BO3MOXXHOCTH MS
PowerPoint), sTansl co3maHus NMpe3eHTAlMH, CTPYKTypa NMpe3eHTauuid U 0COOEHHOCTH
paboTHI C peTaKTOPOM.

3.2. IlporpamMMHOe oOecrieueHHe:



® CTPYKTYpa ONEpallMOHHBIX CHUCTEM, MAKeThl MPUKJIaAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIx cpencTB. CHCTEMHOE U MPUKIAIHOE IPOrpaMMHOE oOecrieueHne
ITK. O630p onepannonubix cucrem (OC). Ilpunnumns coznanus u cocraB OC: sapo, uaTepdeiic,
npariBepbl. Kpatkas xapakrepuctuka WINDOWS, MoaynbHbiil npuHiun noctpoenus. Cpena
WINDOWS: okHa, UX 3JI€MEHTHl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Apnbiku u pabora ¢ Humu. [lanku: co3manue, mepeMMeHOBaHUE; KOMMPOBAHUE U
nepeMenieHne 00beKTOB (TAmoK M SPIBIKOB), yaaneHue o0bekToB. Kop3nHa u ee HazHAYCHUE.
Hactpoiiku WINDOWS: nata u BpeMs, HaCTpOWKa MBIIIHU, SKpaHa. DJIEMEHThl TEXHUYECKOTO
cepauca IIK: ycraHOBKa onepaliMOHHOM CHUCTEMBI, CO3JaHME MHAMBUAYAJIBHON ONEpallnOHHON
Cpellbl MOJb30BaTeNs, MOAJAEPKKA LETOCTHOCTH MHGOpPMAIUK, pacHIMpEeHUue U MOJAECpPHHU3ALUS
KOH(UTYpAIMH alMapaTHbIX U IPOTPAMMHBIX CPEJCTB

e TexctoBblii penaktop WORD, pemakropbl MaTeMaTHYeCKUX M XHUMHUYECKHX (OPMYIL.
OCHOBBI HUCHOJB30BAHUS TNPOTPaMM OOINEro Ha3HayeHHs (KpaTkuii 0030p) Ha mpumepax
TekcToBoro peaakropa WORD, pemakTopoB MaTeMaTHYeCKMX W XUMHYECKHX (OPMYII.
Ocobennoctu TekcToBoro peaakropa WORD. BBon u penaktupoBanue tekcta. Konupoanue u
nepemMenieHrne o0BeKTOB, pabora ¢ Tabmumamu. Bwibop Buma, pasmepa mpudra,
dbopmartupoBaHne CcUMBOJIOB W abO3aneB. KommpoBanue Qopmara. OcoOEHHOCTH CO3daHUS
CCBUIOK, ornaBieHuid. Co3maHue JOKYMEHTOB pa3iMyHbBIX (QopM  (CTaHOApTHBIX H
HECTaHIApTHHIX). Mcmonb3oBaHWe perakTopa MareMaTudeckux (opMyl B TEKCTOBBIX
JNOKyMeHTax. Penmakrtop xumudeckux ¢Gopmys, Ha3HaYeHHME M OCOOCHHOCTH palOTBHI.
KonupoBanue xumuueckux GopMyi B TEKCTOBBIE TOKYMEHTHI.

e Cuctema ympaBneHus 6asamu naHHbIXx ACCESS: cozmanue monp3oBatenbckux CYB/I,
dbopmupoBanne 3amnpocoB, ordeToB W (popm. Huopmanmmonusie cuctembl. CucTeMbl
yrpaBieHuss 0aHKamMu u 0a3aMu JaHHBIX. PensimonHas Moaens AaHHBIX. CTpyKTypa 3amucH,
MeToabl Aoctyna K uHpopmanun. OOMEH NaHHBIMU ¢ ApyruMHu npuiokeHusMu WINDOWS:
TEKCTOBBIMH PEIAKTOPaMHU M AJICKTPOHHBIMH TaOimiamu. Pensumonnas 6a3a manaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, IaHellb MHCTPYMEHTOB. Co3/1aHuE U OTKpBITHE 0a3bl JaHHBIX.
BBoj u penaktupoBaHHe TaHHBIX B peKUMe TaOIHIIBI U PeKUME KOHCTpYKTopa. PopMupoBaHue
3arpocoB. 3arpockl MPOCThIE © MHOTOTAOINYHBIE, 3aMPOCH ¢ ycloBusIMU. Co3/1aHUE OTYETOB U
¢dopm. Texnonmorus peanuzanuu npocteimux 3aaay cpencrsamu CYBJ] ACCESS.

e Pemmienue BeUMCIUTENBHBIX 3amad ¢ ucrnonb3oBanueM EXCEL: oGpaboTtka Tabmui,
MOCTPOCHHE TpapuKOB M JAUarpaMM, BBIYMCIEHWE MATPUYHBIX BblpakeHui. HazHaueHue
anektpoHHbIx Tabmun (MS EXCEL). OcoGennoctu Ttabmuunoro mnpoueccopa EXCEL u
UCTIOJIb30BAaHUE €T0 JJIS pellieHs] HHPOPMALMOHHBIX U MHKEHEPHBIX 3a/1a4. TeXHUKa paboThl ¢
EXCEL. Oxno EXCEL. AOGcomoTHass W OTHOCUTENbHas ajpecarus. BroimeneHue sdeex,
nepemelnieHue no padouemy snucty. Pacuer no popmynam. Konmuposanue dpopmyn. Iloctpoenue
rpa¢ukoB. PacueT pyHKIIMOHATBHBIX 3aBUCUMOCTEH U TOCTpOEHUE Tpauuecknx n300paskeHHi
¢ wucnonb3oBanueM crtaHgapTtHeiXx ¢yHkiuid EXCEL wu wMacrepa ¢ynknuid. Iloctpoenue
MOBEPXHOCTEH C UCIOJIB30BaHUEM MacTepa nuarpamm. Pabdora ¢ tabnuamu. @opmatupoBaHue,
opopmiienne Tabmui. YucnoBele W monb3oBarenabckue (opmarhl. CBOIHBIE TaOIHITBI.
[Toctpoenne auarpamm. Pa3paboTka u peanusaius NpOCTEHIINX alTOPUTMOB C HCIIOJIb30BaHHEM
Bo3MoxkHOCcTel EXCEL (HaxokJIeHre MakCUMaJlbHOTO (MUHHUMAJIbHOIO) 3JIEMEHTa BEKTOpa U
MaTpULbI, HAXOXXJEHHE CYMMbl AJIEMEHTOB BEKTOpa W MAaTpHUIIbl, BBIYMCICHHE MaTPHUYHBIX
BBIPAKECHUIN).

3.3. AIropuTMBI U1 OCHOBBI IPOTPAMMHPOBAHUSA

® AJITOPUTMBI, THIIBI adropuT™MoB. [loHsATHE anropuTMa U ero cBoiicTBa. CrocoObl 3anUCH
aNropuTMOB. MOAYNbHBIN MPUHLUI TOCTPOEHHUS AITOPUTMOB U IIPOTPAMM.

e XapakTEepUCTUKHN $I3BIKOB IMporpaMmupoBaHus. OCHOBHBIE CTPYKTYPhl M MPHHIIMIIBI
CTPYKTYpHOTO THporpammupoBaHus wuntoctpanus. CTpyKTypHOE IpPOrpaMMHUpPOBAHHE, €r0
ocobeHHOCTH. TexHonorus OOBEKTHO-OPUEHTHUPOBAHHOTO MPOTPAaMMHPOBAHUS; CBOMCTBA



SI3BIKOB: HACJIEZIOBAaHUE, UHKATICYJISIUS, MOJIUMOpdu3M. TTOHATHS S3BIKOB: KJIACCHl U OOBEKTHI.
OBouonus U KnaccupuKaiys s36IK0B IporpaMMupoBanys. [IoHATHS TpaHCIAUY, KOMIWIALHIH,
MHTEPIIPETAllMM, UX pa3auuusl. ba3oBble anropuTMHUYECKMe KOHCTPYKUUHU (CIE€IOBaHHUE,
BETBJICHUE, IIOBTOPEHME), HpUMepbl uX peanu3anuu. OCHOBHBIE KOHCTPYKIHMH SI3BIKOB
IPOrpaMMHUPOBaHUs. SI3bIKM IPOrPaMMUPOBAHUS BBICOKOTO YPOBHS.

¢ BoruncnuTenbHble aNropuTMbl U MpOrpaMMHbIE peanu3anuu Ha VBA nmis oOpabGoTku
uHpopmanuu [Ipouecc pemenus 3agad Ha Komnbiotepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEPATOPBI SA3bIKa, poLeaypsl U GyHKIHUU. Pa3zpaboTka u peanusanus npocTeimmx
QITOPUTMOB 00pa®oTkK MHpoOpManuu (peleHne 3aaady ¢ OAHOMEPHBIM M MHOTOMEPHBIM
00beMoM UHpopManum). YrcaeHHble METO/IbI aHATIN3a OJHOTO HEJIMHEWHOTO YPaBHEHUS: TOMUCK
KOpDHEW, pelleHHe 3aJaud OJHOMEPHOW ONTHUMHU3aluu (HAaXOXAEHHE TOYEK MaKCUMyMma U
MUHUMYMa (QYHKIHH). METOIBl CTaTUCTHYECKOW 0OpaOOTKM PE3yJbTaTOB M3MEPCHHH OIHOU
BEJIMYMHBI: BBIUMCIIEHUE TOUEUHBIX (CPEIHEr0, JUCIIEPCUH, CTAHapTa) U UHTEPBAJIbHBIX OLIEHOK
CIIy4ailHOW BEJIUYUHBI.

3.4. 3ammra nHGOpMaLUH:

ANropuTMBI 3alUTHl MH(MOPMALIUK: METOABI 3alUThI, KOMIIBIOTEPHBIE BUPYCHI 1 O0pbOa ¢
HuMH. [loHsATHE O0€30MacHOCTH KOMIBIOTEPHOH HHGOpMAIMK: HAJIEKHOCTh KOMIIBIOTEpA,
COXPaHHOCTh [AaHHBIX, 3alllUTa OT BHECEHUS W3MEHEHHH HEYNOJIHOMOYEHHBIMH JIUIAMH,
COXpAaHEHHE TalHbl IIEPENUCKU B DJJICKTPOHHOW ceTH. Meroasl pealu3anuu  3aliuThl
UHpOpMalMU: TNPOrpaMMHbIE, allllapaTHblE, OpraHU3allMOHHbIE. VIcTOpUs BO3HHUKHOBEHMS
BUPYCOB U aHTUBHPYCOB. CrOCOOBI 3apa’keHMs, 3alIUThl U 00pHObI ¢ BUpycamu. OCOOEHHOCTH
paboThl aNTOPUTMOB BHUPYCOB: PE3UACHTHOCTh, MOJUMOPPUYHOCTH M camMoImuQpoBaHHE.
KomnbroTepHbie BUpYCHI, HX crienuduka U aHTuBupycHble mporpammsl (Kacnepckuit, Dr. Web,
Avast, AVG). Crnoco0bl mudpoBanus W mepenadyd MHPOPMAMK Ha MaTbHUE PACCTOSHHUS.
OTKpBITHIHN U 3aKPBITHIN KoUK mudpoBanus. [lepparMmenranus aucka.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunbr yue6HOM paboThI B 3aueTHBIX B akazmem.
CAUHUIIAX qacax
O01mas Tpy10eMKOCTh TUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIMTOpPHBIE 3aHATHS: 0,39 14
JlaGopaTopusle 3ansartus (J1ad) 0,28 10
[Tpaktuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP): 2,5 90
Pacuerno-rpaduueckue paboTsl 0,6 20
Pedepar 0,3 10
Jlpyrue BUabl CaMOCTOSTEIHHON pabOThI 1,67 60
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 0,11 3auer
(C))

AHHOTaNuA padoveil NPOrpaMMbl U CIHUILIAHBI
«®u3zuka» (b1.b.7)

1. Heab AMCHMIUVIMHBI — NPHOOPETEHHE CTYIEHTaMHM 3HAHWH IO OCHOBHBIM pazfesiaM
(U3UKU ¥ YMEHUIO IPUMEHSATh UX B PYTUX €CTECTBEHHOHAYYHbIX JUCLUILUINHAX.

2. B pe3yabrare u3yuyeHHMs IMCHUILIMHBI 00yYAIOMIMICS 10 MPorpaMMe 0akajgaBpuara
JTOJIKEH:

Obnaoame cnenyrommu  obmenpodeccuonanpapiMu  (OIIK) u mpodeccrnonanbHBIMU
(TTK) xommeTeHITUIMHU:



— CIIOCOOHOCTBIO ¥ TOTOBHOCTBHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI (U3UKH B
npodeccuoHanbHOU aesteabHocTH (OIIK-1);

— TOTOBHOCTH HCIION30BaTh 3HAHUS O COBPEMEHHOHW (U3MUECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA I TOHUMAHUS
OKpYy Katrotero Mupa u ssieruit npupoas! (OITK-2).

3namo:

— (¢u3nUecKue OCHOBBI MEXaHWKH, (PU3UKKH KOJeOAaHWH U BOJIH, DJIEKTPUYECTBA H
MarHeTh3Ma, OJIIEKTPOAMHAMUKH, CTAaTHCTUYECKOH (H3MKM ©  TEPMOIMHAMUKH,
KBaHTOBOH (PU3UKH;

— cMbIcl  (yHOAMEHTaIbHBIX (DU3WYECKUX 3aKOHOB, INPHUHLUIIOB M TOCTYJIAaTOB; HX
(OpMYITMPOBKH U T'PaHHILIBI IPUMEHUMOCTH;

— CBsI3b IIMPOKOTO Kpyra (U3MYECKUX SBICHUH C (QyHIAaMEHTAJIBbHBIMH NPHHIUIIAMU U
3aKOHaMH (PU3HKH;

— OCHOBHBIC MCTOJbI pCHICHUS 3a1a4 MO OIMMCAaHHIO (1)I/ISI/II-I€CKI/IX HBHGHHﬁ;
—  MeTOJIbl 00pabOTKH pe3yabTaTOB (PU3MIECKOTO IKCIICPUMEHTA.

Ymems:
— TMPUMEHSTh TEOPETUUYECKUE 3HAHUS U SKCIEPUMEHTAIbHBIE METOJbI HCCIIEOBAHUS MPHU
penieHny mpodecCuoHaNBHBIX 3a]1a4;

— IMPOBOIUTH paC‘-IéTI:I, OCYHICCTBJIATH aHAJIM3 WU HAa OCHOBC 3TOr0 JOCJIaTb 000CHOBAHHBIE
BBIBOJbI,

— aHATU3UPOBATh PE3yJbTAaThl HAOMIOJCHUN U SKCIIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX
3aKOHOB U TIPUHIIMIIOB (PU3UKH;

— OmpefeNaTh XapakTep (U3MUECKHX IPOIECCOB IO KOMIUIEKCY S3KCIIEPUMEHTAIBHON
uHpOpMAIUY TIPU TTOMOLIH I'padUKOB, TAOIUI] U ypaBHEHUH;

— TPEICTaBIATh 00pabOTaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHUYECKYI0 MH(GOPMAIUIO B
YCTHOW ¥ THCBMEHHOW (opMe, B TOM 4YHCIE C HCIHOIb30BAHUEM COBPEMEHHBIX
KOMIIBIOTCPHBIX TEXHOJIOTHH.

Bnaodema:
HaBBIKAMHU Pa0OTHI C IIUPOKUM KPYroM (PU3HYECKHX MPUOOPOB 1 000pYIOBAHNUS;

— HaBbIKaMH 0OOCHOBaHMsI CBOMX CY)KJICHHI M BRIOOpA METOa HCCIICIOBAHNS,

3. Kpartkoe cogep:xanue TUCUUIJINHBI:
Cemectp 2
BBenenue
IIpenmer ¢uszukn. Meronsl (HU3UYECKOTO HCCIENOBAHUSA: OIBIT, TUIOTE3d, SKCIIEPHUMEHT,
TEOpHUs.
1. ®usnyeckue OCHOBBI MEXAHUKH
IIpenmer kunematuku. Ilepemenienue, ckopoctb, yckopenue. KuHemaTuueckue
XapaKTEpUCTUKU BPALLATEIBHOTO JBUKEHUS. 3aKkoHbl Hpl0TOHA. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBr>keHue Tena TEPEMEHHOM Macchl. 3aKOH BCEMHUPHOTO TATOTeHUA. J[BrkeHue Ttena
nepeMeHHo Maccel. YpaBHeHuss Memepckoro. ®opmyna [luonkosckoro. VYmpyruii u
HEYNpyrul ymapbl mapoB. MOMEHT HWHEpPUUH MaTE€pPUAJIbHOM TOYKM U TBEPIOro Tea.
Kunematuka rapmonuueckux konebanuii. uddepenHnumansHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuii. [loHsTHe O 3aTyxalomMX M BBIHY)XIEHHBIX KojebaHusx. BonHoBoe ABMXeHHE.
Bonbl 1poaobHBIE U TONIEPEYHBIE.



2. OCHOBBI MOJICKYJISIPHOM (hr3UKH

DJIeMEHTHI TEPMOJUHAMHUKN U (pu3ndeckor kuHeTHkU. VneanpHbIi ra3. Pacnpenenenue
Bonpiimana u ero obOmedusudecknii cmbica. PeanbHblit ra3. YpaBHenue Ban-mep-Baanbca.
Tepmonunamuueckuii Meton B (usuke. PaBHOBecHbie cocTosiHMs. Havanma TepMoaMHAMUKH.
[uknbl. DHTpoONUS U €€ CTaTHCTHYECKOe ToJIKoBaHWe. SBneHue mepeHoca. Juddysus. 3akon
®uka. TermmonpoBogHOCTh. 3akoH Dypre. BHyTpeHHee Tpenue (BsI3KocTh). 3akoH HeloToHa.
3. DnexTpocTaTHKa U MOCTOSHHBIN 2JIEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. [umons. [udnekTtpuku B
AIIEKTPOCTATUYECKOM IIOJIE.
Cemectp 3
1. DnexTpoMarHeTusm

3akon Awmmnepa. 3akoH buo-CaBapa-Jlarmmaca. Cuna  JlopeHma.  MarHeTuku.

DneKTpoMarHuTHast MHAYKIUs. Y paBHeHHEe MakcBeia.
2. Onruka

Wntepdepenus BonH. Audpakmus BonH. lomspuzanus BosnH. TemnoBoe u3iaydeHue.
3akon Kupxroda. I'mnore3a Ilnanka. KBanToBOE 00BSICHEHHE TEIIOBOTO M3Iy4deHHUs. DDPekT
Komnrona. Snepuas monens aroma. [loctynatel bopa. ATom Bogopoaa o bopy.
3. DreMeHTHI KBaHTOBOU (PU3UKH

I'mnoresa ne bpoina. BonnoBoe ypaBHenue Illpenunrepa mis CcTaquOHapHBIX
coctostarii. OnbiThl [TepHa-I'epimaxa. MHoroanekTponHubiii atoMm. Dddekt 3eemana. [Ipuniumn
[Taynu. KBaHTOBBIE cTaTucTHUeckue pacnpeneneHus boze-OiHmreitna n ®epmu-/lupaka.
®ononbl. 3akoHbl [lebas n DiHmTelHA. XapaKTepUCTUKHU spa: 3apsij, Macca, SHEPTUs CBSI3U
HYKJIIOHOB. SnepHble peakuuu. @PyHIaMEHTAJIbHbIE B3aUMOJEUCTBUS M OCHOBHBIE KJIACChI
3JIEMEHTapHBIX YaCTHII.

4. O0beM y4eOHOM JUCHUIINHBI

Bcero 2 cemecTp 3 cemecTtp
Buztp1 yuebHoi pagorni 3a4. ef1./ 3a4. ef1./ 3a4. e/
aK.gac aK.gac aK.gyac
Oo6man TPYA0€MKOCTH JHCIHUIIMHBI
10 y4eOHOMY IIaHy 10/360 3,95/160 6,05/200
AYAUTOpPHbIE 3AHATHS: 1,21/44 0,55/20 0,66/24
Jlexuun (Jlex) 0,44/16 0,22/8 0,22/8
JlaGopaTtopusie 3ausaTus (J1ad) 0,33/12 0,11/4 0,22/8
IIpakTrueckue 3aHATUS 0.44/16 0.22/8 0.22/8
I13)
CamocrositesibHas padora (CP): 8,29/298 4,19/151 4,08/147
Bua koHTpoOJIS: 0.5/18 IK3aMeH IK3aMeH
JK3aMeH/3a4der i 0,25/9 0,25/9

AHHOTanuA padoyeil NPOrpaMMbl M CIHUILIHHBI
«O0mas u Heoprannueckasa xumus» (b1.5.8)

1. eap aMCOMIUIMHBI — TPUOOPETCHHWE 3HAHUW W KOMIETEHIWMH, (OPMHUPOBAHHE
COBPCMCHHBIX HpeL[CTaBJIeHI/Iﬁ B 06.]IaCTI/I TCOPCTUUCCKHUX OCHOB XHUMHH H XHUMHU
3JIEMEHTOB.

2. B pe3yabrare U3yueHHMs IUCHHUILIMHBI 00YYAIOMIMICS 10 MPorpaMMe 0akajgaBpuara
JOJI7KEH:



Obnaoame cnenyromumu odmenpodeccruonanbHbiMu (OITK) kommeTeHITusAMU:

— CIIOCOOHOCTHIO M TOTOBHOCTHIO MCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIUIUTAH B TipodeccruonanbHol aestensHoctd (OIIK-1);

— TOTOBHOCTBIO MCIOJIB30BaTh 3HAHUS O CTPOCHHUH BELIECTBA, MPUPOAEC XUMUYECKOHN CBSI3H
B PA3JIMYHBIX KJIACCAX XUMUYECKUX COCIUHEHUH JJIs IOHUMAaHUs CBOKWCTB MaTEpPUAIIOB U
MEXaHU3Ma XUMHYECKUX MPOIECCOB, MPOTEKAONINX B OKpyxatoiieM mupe (OIIK-3).
3namo:

— DJIEKTPOHHOE CTPOEHUE ATOMOB M MOJIEKYI;

— OCHOBBI TEOPUU XUMUUYECKOU CBSI3U B COCIMHEHUSX Pa3HbIX TUIIOB, CTPOCHUE BEUIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUH;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAaHUs XMMHUYECKUX ITPOLIECCOB M XaAPAKTEPUCTUKHU
PAaBHOBECHOI'O COCTOSIHUS;

— METOJIbl OMHUCAaHUs XMMHYECKUX PAaBHOBECHUU B pPacTBOpax 3JIEKTPOJIUTOB, CTPOEHUE U
CBOMCTBA KOOPAUHALIMOHHBIX COCIMHEHU;

— XHMMHMYECKHE CBOMICTBA AJIEMEHTOB PA3JIMYHBIX TPYII MEPUOJAMYECKON CHCTEMBI U HX
BaXXHEHUIIINX COCIUHCHUI;

Ymemu:

— BBINOJHATH OCHOBHBIE XUMHUYECKHUE ONEpPALMH, ONPEAENsiTh TEPMOJUHAMUYECKUE
XapaKTEPUCTUKUA XUMUYECKUX PEAKLUi U PaBHOBECHBIE KOHIIEHTPAIUU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XHMMHYECKHE 3aKOHBI, TEPMOJUHAMUYECKHE CIIPABOYHBIC
JaHHbIE ISl PeLIeHUs MPOPEeCCHOHANBHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIMSHUE pA3TUYHBIX (AKTOPOB HAa pAaBHOBECHUE B XHMHUYECKUX
peakuusx;

Braoemy:

— TEOPETUYECKUMH METOJIAMU OIMMCAHUS CBOMCTB MPOCTHIX U CIOXKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOCHHSI HMX AaTOMOB U TIOJIOXKEHUS B TEPUOJUYECKON CHCTEME
XUMHUYECKHUX AJIEMEHTOB;

— DOKCIEPUMEHTAIBHBIMU  METOJIAMU  OMpPENETICHUS HEKOTOPhIX  (U3UKO-XHMHUECKUX
CBOWCTB HEOPTAHUYECKUX COCIMHEHUMN.

3. KpaTkoe conep:kaHue QU CHUIIHHBI:

CtpoeHue aTOMOB U MEPUOIMYECKU I 3aKOH.
BonHoBBIE CcBOMCTBa MarepuaidbHBIX OOBEKTOB. YpaBHeHue ne bpoitna. CooTHoiieHue
HeonpeneneHHoctei ['elizendepra. [lonsTre o kBaHTOBOW MexaHHKe U ypaBHeHuu llIpeaunrepa.
CoBpemenHast (opMyIHpOBKa MEpUOIUUECKOro 3akoHa. [leproanueckasi cuctema u ee CBsi3b CO
CTPOCHHEM aTOMOB. 3amOJIHEHUE JJIEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B MEPHOIUYECKOU
cucteme sjemeHtoB J[.JI. MenneneeBa. CreneHM OKHCICHHUSA. BakHeiline OKHUCIUTEIH H
BOCCTAHOBUTEIM.  BaxHelime cxemMbl MpeBpalleHUsT  BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuUMHUY€ECKasi CBSI3b U CTPOCHUE MOJIEKYII.
KoBasieHTHas1 CBsI3b, OCHOBHBIE IOJIOKEHHS METO/IAa BaJEHTHBIX CBsA3eil. PaccMoTpenue cxem
MEPEeKPhIBAaHUST aTOMHBIX oOpOuTanell mpu oOpa3oBaHWM CBsi3el B Mojekynax. OCHOBHBIC
MOJIOXKEHU ST MeTo[a MOJIeKyJIsipHBIX opouTaneit (MO JIKAO). O6mume cBeaeHUS 0 KOMIUIEKCHBIX
COCIMHEHUSX, UX CTpOeHHE. MEXMOJEKYIsIpHAasl U BHYTPUMOJEKYJISIpPHAST BOJOPOAHAS CBSI3b.
HNonHast cBsI3b Kak MpeNeiabHBIN Ciiydail KoBajleHTHOW cBs3u. OOIme NpencTaBlIeHUs O
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUHU: OPUEHTALMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3aUMOJICUCTBHS.

DHepreTuka peaklnii 1 XuMU4YeCKOe PaBHOBECHE.
[TonsiTue o0 XUMHMYECKON TEpPMOAMHAMHKE, TEPMOAMHAMHYECKHE (PYHKIIMH COCTOSHUS
(xapakTepuctuueckrue (GyHKIUH). XHUMHUYECKOe paBHOBecue. VICTHHHOE H  Kaxyleecs
paBHOBecHsl. KOHCTaHTa XMMHYECKOTO PABHOBECHUS. DJIEKTPOXUMHUYECKHE MPOLIECCHI, OHATUE
00 SJEKTPOIHBIX MOTCHIMANAX. DICKTPOABIIKYIIAS CHJIA OKHCIUTEIBHO-BOCCTAHOBHTEIHHBIX
pEAKIUI U KPUTEPU CaMONPOU3BOJIBHOTO IPOTEKAHUS TTPOLIECCOB.



PaBHOBecus B pacTBOpax
[Tpoueccrl, conpoBokaatonie o0pa3oBaHUe KUIKUX UCTHHHBIX PAaCTBOPOB HEIIEKTPOJIUTOB U
AJNIEKTPOJUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLUMUPOBAHHBIE  BNEKTpONUTHL.  CTeneHb
muccoruanu. Koncranra muccoruanyi. PaBHOBeCHE B CHCTEME, COCTOSIICH M3 HACKHIIICHHOTO
pacTtBopa MallOpaCTBOPUMOTO SJIEKTPOJIMTAa M €ro KpUCTaUIOB. PaBHOBecwe B pacTBOpax
KOMILJIEKCHBIX COE€IMHEHUI. PaBHOBecHe auMcCOLMAaNMM BOJBI, HOHHOE MPOU3BEACHUE BOABI U
€ro 3aBUCUMOCTD OT Temmneparypsl. [lkana pH. I'naponns conen.

CKOpOCTh peakiuii U KaTaaus.
[Tonsatue o xumuyeckoit kunetnke. OHOCTAAUMHBIE U CIOXKHBIE PEAKIUU. 3aKOH JEHCTBYIOIIUX
Macc. KoHcTaHTa ckopocTH peakuuu. MOJEKYISIpHOCTh U TMOPSANOK PEaKIUMU. 3aBUCHUMOCTh
CKOPOCTH pEaKIIMU OT TEMIIEpaTypbl; SHTAIbIUS aKTUBAIMU. | OMOTEHHBIH U TE€TEPOrCHHBIN
KaTaJn3.

XuUMHuSA S- U P- JIEMEHTOB

Bonopoa-nepBelil 3JIeMEHT NMEPUOAUYECKON CUCTEMBI, €r0 JBOMCTBEHHOE MOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuogudeckoi CUCTEMBI. 3AKOHOMEPHOCTH B W3MEHEHUU
AMEKTPOHHBIX KOHQUTYpalMid, BEITUYMH PpAJAUYCOB, DSJIEKTPOOTPULATEIBHOCTH U JHEPrUU
MOHU3ALIMA aTOMOB. TUNIMYHBIE CTENIEHU OKHUCJICHHS. XUMHUUECKHE CBOMCTBA MIPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBAX OCHOBHBIX THUNOB coeauHeHuid. [Ipupoansie
COCIMHEHUS, TIOJIyUeHUE U IPUMEHEHHE.

Xumus d- u f- anemeHToB

OneMeHThl 3-12 Tpynmn NepuoJuyYecKOd CUCTEMBbI. 3aKOHOMEPHOCTH B HW3MEHEHUU
AEKTPOHHBIX KOHPUTYpaLUid, BETMUYUH PAJNyCOB, SHEPTUU MOHU3AIMH, XapaKTEPHBIX CTECHEH
OKHCJICHUsI, KOOPAMHAIIMOHHBIX 4YHUCENT aToMoB. llpupoaHble COEAUMHEHUs, TMOJIyYEeHUE U
COTOCTaBJIeHHE (PU3UUECKUX M XUMUYECKHUX CBOMCTB MPOCTHIX BemecTB. CTpoeHue M CBONCTBA
OCHOBHBIX TUIIOB coenHeHUN. Oco0eHHOCTH f- DIIeMEHTOB.

4. O0beM y4eOHOI AU CHUNIMHBI

Bcero 1 cemectp 2 cemMecTp
Bunbr yue6HOM paboThl Bzsau. | Bakag. | B3au. | Bakan. | B3au. | B akan.
el qacax ell. gacax ell. qacax
Dgie TPYAOGMKOCTE | 4, 432 7 252 5 180
AHCIHUIUVINHBI 0 Y41e0HOMY IIAHY
AyIUTOpPHBIE 3aHITHS: 0,72 26 0,36 13 0,36 13
Jlexkuun (JIek) 0,22 8 0,11 4 0,11 4
[Ipakruueckue 3anstus (113) 0,22 8 0,11 4 0,11 4
Jlaboparopusie paboTs (JIP) 0,28 10 0,14 5 0,14 5
CamocrositeqbHas padora (CP) 10,78 388 5,39 194 5,39 194
CamocrosiTepHOE HU3y4YCHUE 10,78 388 5.39 194 5.39 194
pa3ienoB AUCITUTIINHBI
Bua koHTpOJIA: IK3aMeH 0,5 18 0,25 9 0,25 9

AHHOTaNuA padoyeil NpOrpaMMbl IMCHUILTTAHBI
«Oprannveckas xumusn» (b1.5.9)

1. Heab AMCUHMIVIMHBI — MPUOOPETEHUE CTYACHTAaMH 3HAaHUH O CTPOCHHM OPTaHMYECKHX
COCIMHEHUI, OCHOBHBIX XMMHYECKHX CBOMCTBAX PA3JIMYHBIX KIACCOB OPraHUYECKHX
COCZIMHEHUI 1 METOAAX MX IMOIY4EHHs, KaK IPOMBIIIUICHHBIX, TaK 1 Ja0OpaTOPHBIX.




2. B pesyabTare n3y4eHusi JUCHUILUINHBI 00y4alOIIUICA N0 MporpaMMe dakajaBpuara
JOJIZKEH:

Obnadams cnepyromumu oomekyabTypasiMu (OK) u obmenpodeccuonansabiMu (OI1TK)
KOMITETCHIIUSIMU:

- CIIOCOOHOCTBIO paboTaTh B KOMaHE, TOJEPAHTHO BOCIPUHUMAS COIMANIbHBIE U KYJIbTYpPHBIE
paznuuus (OK-6);

- CIOCOOHOCTHIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

- CMOCOOHOCTBIO M TOTOBHOCTBIO HCIONB30BAaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCIUIUIMH B Mpo(deccHoHalbHON NeATeNbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YeCKOIro
aHaJIn3a U MOACIUPOBAHUS, TEOPETUUECKOTO U dKCIepuMeHTalIbHOTO ucciienoBanus (OI1K-2);

- CIOCOOHOCTh HCIIONB30BaTh 3HAHHUA O COBPEMEHHOW KapTHHE MHUpPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOECHUHU BELIECTBA JI MOHUMAHUS OKPYKAIOIIETO MHUpA U
sieanit mpupoasl (OI1K-3).

3namo:

— TEOpPETUYECKHE OCHOBBI CTPOCHHS M CBONCTB PAa3jIUYHBIX KJIACCOB OPraHMYECKUX
COCIUHCHHI,

— CIOCOOBI TIOMYYEHWS W XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIMHEHMIA;

— OCHOBHBIE MEXaHU3MBbI ITPOTEKAHUSI OPTaHUYECKUX PEAKIINA;

Ymems:

— TNPUMEHATh TEOPETUUYECKNE 3HAHUSA JJI1 CHHTE3a OPTaHMYECKUX COCAUHEHUMN PA3IMYHBIX
KJIaCCOB;
— aHAJIM3UPOBATh U MPEJICKA3bIBATh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COEIMHECHHUI;
— COCTaBIIATh CXEMbI CUHTE3a OPTaHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOCHNS;
Braoemy:
OCHOBaMHU HOMEHKJIATyphl U KJIAaCCU(PUKALIUN OPTAHUYECKUX COCANHEHUN;
— OCHOBHBIMHU T€OPETHYECKUMU IPE/ICTABIICHUSMHU B OPraHUYECKON XUMUHU;
HaBbIKaMU 00OCHOBAHUS PALIMOHAIBHBIX CIIOCOOOB MOIYYEHUS OpPraHUUYECKHUX BEIIECTB.
3. Kparkoe coaep:kaHue QyCUHHILTHHBI

Homenkiarypa opranuueckux coearHeHUM. Teopus XUMHYECKOTO CTPOCHUS U
HacklmeHable  yrieBogoponbl (YB). Ilpupoma koBamentHol cBs3u. Dopmynsl  JIbrouca.
@opmanbHbIl 3apsan. Oddektsl 3amecturencit. [IpoMexyToUHbIE COSNWHEHUS W YaCTHIIBI
OpPraHMYECKHX peakUMsaX. OHEpreTndyeckas JauarpaMMa peaknuu. MexXaHu3M peakiuu.
Crepeounsomepusi, € BUIbI 1 0003HAYCHHUS.

Amudarnueckne coenuHeHus. HacplllieHHBIE ¥ HEHachlleHHbIe YB.  AJjkaHsl,
LUKJIOAJKAHbI, QJKEHBI, aJKUHBI, MOJHEHbl (AUEHBI). B KaxaoM Kiacce paccMaTpUBarOTCs
CIeyIOIllNe pa3leibl: U30Mepus, HOMEHKIaTypa, (u3Hueckue H XHUMHYECKHE CBOWCTBA,
CHoCcoOBI MOTy4YeHUsI. MeXaHU3MBbl peakifii. JHepreTudyecKas JuarpaMma peaxiuii.

ApomaTtuueckue coeuHeHus. Teopuu apomarndyHocT. CoeqrMHEHHs OCH30JIbHOTO psifa.

M3omepus. Homenknatypa. CmocoObl monydeHus. XWMHUYECKHE CBOWCTBa. BrusHue
3aMecTuTenel B OEH30JbHOM KOJIbLIE Ha HAIMpPaBJIEHHE U CKOPOCTh peakuuil 31eKTpo(UIbHOTO
3aMelIeHHUSI.

4. O0beM yueOHO# JUCUMIIJIMHBI

O0BeM
Bup yue6noii paboThl B 3aueTHEBIX B axkamemmuecknx
CAUHHUIIaAX qacax
O0mast Tpy10eMKOCTb JUCUMILIHHbBI 3 108
1o y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 0,33 12
Jlexumm (Jlek) 0,11 4




[Ipakruueckue 3anstus (113) 0,22 8

CamocrositesbHas padora (CP): 2,56 92

Jpyrue BUIbI CaMOCTOSITETLHON paOOTHI

Buja xoHTpoJsi: 3a4er / Ik3aMeH

3a4eT ¢ OLEHKOM

0,11 )

1.

AHHOTauA padoveil NPOrpaMMbl IUCIHUILIAHBI
«Duzunveckas xumus» (b1.5.10)

Leab AUCHUIUIMHBI — DPACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOUIUX XOJO0M
XUMHYECKOTO TMpoIecca, MOKa3aTh OOJACTH TMPWIOKEHHS JTHX 3aKOHOB WM HAYYHTh
oOyJaromierocss TpaMOTHO MPUMEHATh MX MPU PEIICHUH KOHKPETHBIX TEOPETUYECKUX U
MPAKTUYECKUX 3a]a4.

B pe3yiabTare ndydyeHusi AMCHUIIMHBI 00y4aOIIMICA MO MporpaMMe 0akajaBpuara
JOJIKEH:

Obnaoame cnenyromumu oomekynbTypHbiMu (OK) u obmenpodeccuonansabivu (OITK)

KOMIIECTCHI UMM

CMOCOOHOCTBIO M TOTOBHOCTb HCIIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B TpodeccuonanbHoil aesrenbroctu (OIIK-1);

TOTOBHOCTBIO HCIOJB30BaTh 3HAHHUS O COBPEMEHHOW (PHU3MYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA I TOHUMAHUS
OKpYy»Katrotero Mupa u sienuit npupoasl (OI1K-2);

TOTOBHOCTBIO UCIOJIL30BATh 3HAHUE O CTPOSHUH BEIIECTBA, IPUPOIa XUMUIECKOU CBS3H
B Pa3NIUYHBIX KJIAaCCaX XUMHUYECKHX COSJAMHEHUN ISl TOHUMAaHUs CBOWCTB MAaTEPHAIIOB U
MeXaHHU3Ma XUMHYECKUX MPOIECCOB, MPOTEKAOIINX B OKpyxatoiiem mupe (OI1K-3).
3Hamu:

OCHOBHBIE 3aKOHBI (U3MYECKON XHMHHU, B3aMMOCBS3b (UINYECKUX MU XUMHYECKHX
XapaKTepUCTHK IpoIiecca;

MyTH ONpPEACNICHUS BAKHEHIINX XapaKTEPUCTUK XUMUYECKOTO PaBHOBECHS (KOHCTAHTBI
paBHOBECHs, PABHOBECHOTO BBIXOAA MPOJYKTA, CTENCHH MPEBPAIICHUS WMCXOIHBIX
BEIIECTB) U BIUSHUS Pa3INYHbIX (PAKTOPOB HA CMEIICHUE XUMHUYECKOT'O PAaBHOBECHS;
YCIIOBUSI YCTAaHOBJICHUs (Da30BbIX pPABHOBECHH B OJHO- M MHOTOKOMITOHEHTHBIX
CUCTEMaXx, BO3MOXKHOCTHU Pa3AENEHUS CII0KHBIX CUCTEM Ha COCTABIISAIONINE KOMIIOHEHTHI,
TEPMOJUHAMHUYECKOE OINHUCAHHE CBOWCTB WACATbHBIX W HEUICAILHBIX PaCTBOPOB,
MOIXO/TbI K HAXOKJCHUIO MAapIIUATbHBIX MOJISIPHBIX BEJITMYWH KOMIOHEHTOB PACTBOPA.
Ymems:

MPUMEHITh TEOPETHUYECKHME 3HAHHMS W OKCIEPUMEHTAIbHBIE METOJBI HCCIICOBAHUS
¢bu3nUecKoil XUMHUM NIPU PELICHUH MPO(EeCcCHOHATBHBIX 33/1a4;

MPOBOANTHh TEPMOAMHAMUYECKHUE PACUEThI, OCYUIECTBIIATH aHAIW3 U Ha OCHOBE 3TOTO
nenath 000CHOBAHHBIE BHIBOJIBI;

Mpe/ICKa3bIBaTh U HAXOAUTh ONTHUMAJIbHBIE YCIOBUS MPOBEACHUS XUMUYECKOTO Mpoliecca
C LIEJIBIO MOJIYUYEHHUSI MaKCUMaJIbHO BO3MOKHOI'O BBIXOJa HHTEPECYIOIIETO MPOAYKTa;
NPEJCTaBIATh JaHHBIE JAOOPaTOPHOTO HCCieNoBaHMA B Tpaduueckoil (opme u Ha
OCHOBE MOJIYYE€HHBIX 3aBHCHUMOCTEM OTIpEeIeIIATh COOTBETCTBYIOIINE
TEPMOJUHAMUYECKHE U KHHETHYECKHE XapaKTEepPUCTUKU XHMHYECKOM CHUCTEMBI H
XUMHUYECKOT0 IpoIecca;

MPOBOANTH AHATU3 U KPUTUIECCKH OLICHUBATH MOJyUYEHHBIC SKCTICPUMEHTAIBHEIC TaHHEIE,
000011aTh ¥ J1e7aTh 000CHOBAaHHBIE BBIBOJIBI Ha 0a3¢ MPOBEIEHHBIX OIBITOB.

Braoemy:



— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOAOB (PM3UYECKON XMMUU IS PELICHUs
KOHKPETHBIX MCCIIEA0BATENbCKUX 3a/1a4;

— HaBBIKAMHU OIIPEAEICHUS COCTOSHUS PABHOBECUS M CaMOIPOM3BOJIBHOIO HANpaBICHUS
XMMHUYECKOT'0 IIPOLECCa;

— npueMamMu 00paOOTKH MOJyYEHHBIX ONBITHBIX JAHHBIX JUIS BBISBICHHUS U YCTAaHOBJICHHUS
B3aUMOCBSI3€H MEXly TEPMOJANHAMUUYECKUMH CBOMCTBaMU U (PU3MUECKUMU ITapaMeTpaMu
IpoLecca;

— 3HAHUSIMM OCHOBHBIX 3aKOHOB (PM3NYECKON XUMUM JUIsl COAEPKATEIbHON HHTEpIpETallun
TEPMOJUHAMUYECKHUX PACUETOB;

3. Kpartkoe conep:xkaHue TUCHUILIAHBI

Xumuyeckass TepMOJIMHAMUKA. 1-blid U 2-0M 3aKOHBI TEPMOJMHAMUKH, nocTyiat [lianka.
B3anMocBs3p TEmIo0Th, paboThl U U3MEHEHUs BHYTPEHHEH »HEpruu B IpoIeccax € y4acTHEM
uaeanbHoro rasa. TemnoémkocTs TBEPAbIX. KHUIKUX M ra3000pa3HbIX BeIECTB. TepMOXUMMUSL.
Boruncnenue TemnoBbIX 3(PQPEKTOB XUMHUECKUX peakiuii, mpoueccoB (a3oBBIX MEPEXOJO0B,
pacTBOpeHHsT W ApYruX (U3UKO-XMMHYECKUX TIpoieccoB. OJHeprus [mbbca u sHeprus
l'enpMronpiia Kak KpUTEpUM HANpaBlICHUs XUMHYECKOTo mpouecca. Pacyér abcomoTHOM
SHTponuu. XUMHYECKOe paBHOBecue. KOHCTaHTa XMMHUYECKOTO PABHOBECHS U METOIBI €€
pacuéra M SKCIEPHUMEHTAJIbHOIO OINpeiesieHUusl. PaBHOBECHBIN BBIXOJX NPOAYKTA, BIMSHHE
JABJICHHS, TEMIIEPaTyphl, NPUMECH HHEPTHOTO Tra3a Ha PABHOBECHBIM BBIXOJ. YPAaBHEHHS
uzorepMbl U u3o00apel  Bant-T'opda. Cratucrtuueckas  tepMmoanHamuka.  Pacuér
TEPMOJMHAMHUYECKUX (YHKIMN Ha Oa3e MpeICTaBIEHU O CyMMe IO COCTOSIHUSAM.

@da30Bble paBHOBECHUS B OJHOKOMIIOHEHTHBIX cucTemax. Pa3oBble mepexoasl u ¢a3opas
JyarpaMMa COCTOSIHMSL Ui  OJIHOKOMIIOHEHTHBIX CHCTEM. TpoHHas ToYKa. YpaBHEHHE
Knaneiipona-Knay3snyca. 3aBUCHUMOCTb JaBJIEHHMS HACBIILIEHHOINO I1apa OT TeMIEpaTyphl.
Onpenenenne TepMoaMHAMUYECKUX (YHKIME mporecca (a3oBoro mepexoma. Kpurudeckas
TEMIEPATYPA.

Tepmomunamuueckass Teopust pactBopoB. Kiaccudukammss pactBopoB. CrocoOb
BBIpQ)XEHHUsSI COCTaBa pacTBopa. llapuuanbHble MOJSpHBIE BEIMYMHBL. YpaBHeHHs [ ubOca-
rorema. MneansHble pacTBOpbl. TepMoauMHaMuyeckue (YHKLIMU CMELICHUs IS HICaIbHBIX
pactBopoB, 3akoH Payns. IlpenenpHo-pa30aBieHHbIE pacTBOpHI, 3akoH ['enpu. Heuneanbubie
pacTBOpBI,  NOJOXUTEJIBHBIE W OTPHULATENbHBIE  OTKJIOHEHUS OT 3akoHa  Payus.
TepMoaMHAMUYECKOE ONUCAHHE HEUACATbHBIX PACTBOPOB, AKTUBHOCTh, KO3(duiueHt
akTuBHOCTH. KosumratuBHblE CBOMCTBA pAacTBOPOB HEJIETYYUMX BEIIECTB B  JIETy4eM
pactBopuTene. Kpuockomnus, 30ymnunockonus. OcMOC, OCMOTHUYECKOE JaBlICHHE.

®a3oBbl¢ PAaBHOBECH B MHOI'OKOMIIOHEHTHBIX cHcTeMax. /luarpammsl «naBileHUE-
COCTaB», «TEMIIEpPaTypa-coCTaB», «COCTaB Iapa-coCTaB >KUJIKOCTU» JJs HUACAIbHBIX U
HeUJealbHBIX pacTBOpPoB. 3akoHbl [ nOOca-KoHoBasoBa, A3seotpomnus. Dusnko-xuMudeckue
OCHOBBI pa3JeNICHUs] XKHUIKUX cMecel, pekTtuukanus. OU3UKO-XUMUYECKHH U TEPMHUUYECKHIA
aHanu3. Pa3nuyHble TUIBI AUAarpamMM IUIaBKOCTH. DBTEKTUKA. [IpaBuiio (a3 u mpaBuio peryara.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHBIX B akanewm.
Bunsl yueOHoM paboThI €AMHULIAX qacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4e0HOMY IJIAHY 5 180
AyIMTOpHBIE 3AHATHS: 0,61 22
Jlexmm (JIek) 0,33 12
[Tpaktuueckue 3ausarus (I113) 0,28 10
CamocrositesbHast padora (CP): 4,14 149
Bua koHTpoJIs: 3a4uer / IK3aMeH JK3aMeH
0,25 )




AHHOTaNuA padoyeil NpOrpaMMbl JMCHUILTTHAHBI
«Koanougnas xumus» (b1.b.11)
1. eap aMCHMNINHBI — O3HAKOMIICHHE CTYJCHTOB C OCHOBAMH TEPMOJMHAMUKH

MOBEPXHOCTHBIX SIBJICHUH, CIMOCOOaMU TOJYyYEeHUS M BaXHEHITUMU CBOWCTBAMHU
AUCTICPCHBIX CUCTCM.

2. B pesyabTare n3y4eHusi JUCHUILUINHBI 00y4aKOIIUICA N0 MporpaMMe dakajaBpuara
JOJIZKEH:

Obnaoams cnenyromumu odmenpodeccruonanbHbiMu (OITK) kommeTeHIusAMU:

— CIIOCOOHOCTHIO M TOTOBHOCTHIO MCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIUTLINH B ipodeccrnonanbaoi aestenbHocTr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O COBPEMEHHOW (PU3NYECKOW KapTHHE MHPa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA JJI MOHUMAHUS
OKpY>KaroIero Mupa u sasienuit npuposl (OI1K-2);

— TOTOBHOCTHIO HCITIOJIb30BaTh 3HAHUS O CTPOECHUU BEILECTBA, IPUPOIEC XUMUYECKOU CBS3U
B Pa3IUYHBIX KJaccaX XMMHUYECKHX COCJAMHEHUH JUIsl TOHUMAaHUs CBOWCTB MaTepHalioB U
MEeXaHU3Ma XUMHYECKUX MPOIECCOB, MPOTEKAIOMINX B OKpyxatoiem mupe (OIIK-3);
3namo:

— OCHOBHBIE TIOHSTHS ¥ COOTHOIICHHS TEPMOJMHAMUKH TIOBEPXHOCTHBIX SIBICHHIA
(TepMoIMHAMUKA TOBEPXHOCTHOTO CIIOS; aiare3usi, CMauyuBaHUE W PaCTCKaHUE
KHUJKOCTEH; TUCIEPCHOCTh M TEPMOJMHAMUYECKUE CBOMCTBA Tel; aacopOLMs Ta30B U
napoB, aZcOpOIHs U3 paCTBOPOB);

— OCHOBHBIC MCTOAHBI IMTOJYUCHUA TUCIICPCHBIX CUCTEM;

— OCHOBHBIE CBOICTBa JHMCIEPCHBIX CUCTEM  (3IEKTPOIIOBEPXHOCTHHIE  CBOMCTBA;
KMHETHUYECKHE M ONTHYECKME CBOWCTBA; CBOMCTBA pAacTBOPOB  KOJUIOMIHBIX
IIOBEPXHOCTHO-aKTHBHBIX BEILIECTB);

— OCHOBHBIEC TIOHSITUSI U COOTHOIICHUS] TEOPHIA arperaTUBHOW YCTOHYHMBOCTH M KOATYIISIIAN
0 OOHBIX TUCTICPCHBIX CHCTEM;

— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYypOOOpa3oBaHWSI M PEOJOTMYECKHE CBOWCTBA
JIMCTIEPCHBIX CHCTEM.

Ymems:
— TMPOBOJUTH PACUEThl C MCHOJIb30BAHUEM OCHOBHBIX COOTHOIICHHH TEpMOAMHAMUKHI
MMOBEPXHOCTHBIX SIBJICHUI U pacyeThl OCHOBHBIX XapaKTEPUCTUK TUCIIEPCHBIX CUCTEM;

Braoemy:

— METOJJaMH H3MEPEHHUs] ITOBEPXHOCTHOIO HATSIKEHHs, KpAaeBOrO YIJIA, BEJIMYUHBI
aacopOuUuM W yIOENbHOM TMOBEPXHOCTH, BSA3KOCTH, KPUTHUECKOM KOHIICHTpAIIUU
MUIEIIO00Pa30BaHUs, SIECKTPOKHHETUYECKOTO TMOTEHIMANa, METOJaMHU IPOBEICHUS
JUCIIEPCUOHHOTO aHaJiM3a, CUHTE3a JUCIEPCHBIX CUCTEM M OLEHKM WX arperaTMBHOMN
YCTOMYUBOCTH.

3. Kparkoe coaep:kaHue QyCIHHILTHHBI
Monayas 1. [IpeaMer u npu3HAKU 00HEKTOB KOJUIOUIHON XUMUU
KomnongHass Xxumusi - Hayka O IOBEPXHOCTHBIX SIBJICHUSX M JUCIEPCHBIX CHUCTEMAax.
OcCHOBHbIE TPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOTr€HHOCTh U JTUCIEPCHOCTh; MOBEPXHOCTHAS
SHEPrus; KOJMYECTBEHHbIE XapaKTEPUCTHKU naucnepcHocTH. Kiaccudukanus aucrnepcHbIX
CHUCTEM.
Monayasb 2. TepMoarHaMuKa TOBEPXHOCTHBIX SIBJICHHUI



OOmast  XapakTepuCTHKa TOBEPXHOCTHOW dSHeprud. IlOBEpXHOCTHOE HaTSKEHHE.
VYpaBuenne ['n66ca-I"epMmromnbiia 11 BHYTpEHHEH yACITbHON MOBEPXHOCTHON SHEPTUH (TIOTHOM
MIOBEPXHOCTHOM SHEPTUN).

Merton wu30bITKOB ['MOOca. dyHmameHTanpbHOE ancopOIMOHHOE ypaBHEeHHE [ mnOOca.
YactHoe BbIpakeHHe ypaBHeHHMs [106ca. I[loBEepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
WHAKTHBHBIE BEIIECTBA.

Anresust u xore3usi. YpasHenue J{rorpe ais pabotel anresun. CmauuBanue, 3akoH FOnra.
VpaBuenne [lronpe-lOnra. Pactekanue xuakocreld, koddduimeHt pactekanus no ['apkuHcy.
D¢ dexr MapaHronu, npaBusio AHTOHOBA.

[TpaBuno a3 I'm66ca u aucnepcHOCTh. BiusHUe KpUBHU3HBI OBEPXHOCTH HA BHYTPEHHEE
nasieHue ten (ypasHenue Jlarmuaca). Kaminsapusle sinenus. YpasHenue KenbBuna. Bnusnaue
JUCIIEPCHOCTH HA PaCTBOPUMOCTbH, KOHCTAHTY PABHOBECHSI XUMHUUYECKOW PEAKLUHU, TEMIEPATYPY
¢azoBoro nepexona.

Metoapl TONy4eHHS JUCHEPCHBIX CHUCTEM. YpaBHeHue PeOunmepa s paboThI
mucneprupoBanusi. Ipdekr Pedunmepa. ['oMoreHHass U reTeporeHHass KOHICHCAIMS. JDHEPTHUS
['u606ca obpazoBanus 3apoapiiia HOBoH (a3el. KuHeTnka oOpa3oBaHus HOBOM (asbl.

Monayas 3. AncopOIHOHHBIE PaBHOBECHS

[Tpupona ancopOUMOHHBIX cUil. AcopOIMs Ta30B M MapOB Ha OJHOPOJIHON TTOBEPXHOCTH.
3akoH ['enpu. Mopens u ypaBHeHue Jlenrmiopa. Teopuss NMOTUMONEKYISIPHOW aacopOIMu
bpynayspa, Ommera, Temtepa (BOT). Onpenenenne yaenpbHOM moBepxHOCTH MeTo10M bOT.

AncopOryst ra30B M IapoB Ha MOPUCTHIX MaTepuanax. Knaccugpukanus nop no JJyoununy.
Teopus kammuIIpHOW KOHAeHcanuu. Pacder wHTerpambHOdM W auddepeHInanTbHON KPUBBIX
pacmpenenenust oobeMa Imop 1o pazmepam.

AncopOusi Ha MHKPOIIOPUCTBIX MaTepHaiax. [TorenmmansHass Teopus IlonsiHu.
Xapaktepuctuueckass KpuBas ancopoumu. OOoOmieHHoe ypaBHeHHe TeopuH JlyOuHMHA
00BEMHOT0 3aMOJIHEHHs] MUKpOTIOp, ypaBHeHue [lyonnuna - Pagynikesuya.

AncopOrusi MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [IpaBuno rokno - Tpaybe. 3aBUCUMOCTD
MOBEPXHOCTHOI'O HATSHKEHUS OT COCTaBa pacTtBopa. YpaBHeHue [lIumikoBckoro. YpaBHEHHUS
COCTOSIHUS Ta3000pa3HBIX MOBEPXHOCTHBIX (31COPOIMOHHBIX) IIIEHOK. Becsl JIeHrMiopa.
Monayab 4. DIeKTpUUECKUE SBICHUS HAa TOBEPXHOCTH

Mexaam3mbl  oOpa3oBaHusl JBOMHOTO a3nekrpudeckoro cios  ([ADC). VYpaBhenus
Jlunnmana. OnekTpokanuuisipabie KpuBble. Teopunm ctpoenus JIOC. Pemenue ypaBHEHHS
[Tyaccona-bonsrmana mist auddysnoii yactu JI3C. JI9C nmo teopum Illtepna, mepesapsaka
MOBEPXHOCTH.

ONEKTPOKMHETUYECKUE  SIBJICHUS, DJIEKTPOKMHETHMUECKUH  IOTEHLHAald. Y paBHEHUE
['enpmronbia-CMOITyX0OBCKOTO JUIS JIEKTPOOCMOca U 3lieKTpodopesa.

Mopnyas 5. Kunetnueckue cBOMCTBa JUCIIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCQXJEHHUS YacTUIl C HMX pa3MepoM. YCJIOBHUS COONIOEHUS 3aKOHA
Crokca. CeIMMEHTAllMOHHBIM aHaJIW3 MOJUAMCIEPCHBIX cUCTeM. KpuBble pacnpeneneHus
yacTuIl o pazmepam. [Ipupoma GpoyHOBCKOTO IBIKEHHS. 3aKOH DifHIITEHA - CMOJIYyXOBCKOTO.
CnenctBust u3 Teopun OpoyHOBCKOro jaBmwkeHus. CenuMmeHTaMOHHO-AU(D(y3uoHHOE
paBHOBECHE, TUIICOMETPUYECKU I 3aKOH.

Mopnyasb 6. ArperatuBHasi yCTOWYUBOCTb U KOATYJISLMS AUCIEPCHBIX CUCTEM

CenuMmeHTaIIOHHAS U arperaTuBHas yCTOMYMBOCTH cucteM. JlnodunbHbie u mruodoOHbIe
cucreMbl. Kputepuii mmodunsHoctd mo Pebunaepy-llykuny. JlnodunbHble gucTepCHbIC
cuctembl. Kiaccudukanus nmoBepXHOCTHO-aKTUBHBIX BeHIECTB. TepMOIMHAMUKA U MEXaHH3M
mutesooopazoBanus. Crpoerne mureiut [IAB. Conrobunuzanus. Kpurtudeckast KOHIIEHTpaIUs
MULEII000pa30BaHUs, METOIbI €€ ONpEAeICHHUS.

JInopoOHuble nucnepcHble cucTeMbl.  DaKTOpbl yCTOHYMBOCTH JIMO(POOHBIX CHCTEM.
brictpast u Mennennas koarynsuus. Kunetuka koarynsiuud mo CMOJIyXOBCKOMY. 3aBUCUMOCTh
YKClla YacTULl Pa3HOTO Mopsiika OT BpeMeHU. OCHOBHBIE N0JI0KEHUs Teopuu Jlepsaruna, Jlannay,
®epes, OpepbOeka ([JJIDPO). PacknuHuBaromee aaBieHHe U ero coctapisiomme. Oomiee



YpaBHEHUE MJII SHEPrHMM B3aUMOJCHCTBUSA JuCHEpcHBbIX dacTull. [loTeHnuanbHble KpHUBBIC
B3aUMOJICUCTBUS YacTull. HeWTpanu3anumoHHass W KOHUEHTpAIMOHHAas Koaryiamnusa. [IpaBuio
[ynsue-I'apau.

Moayas 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA JUCTIEPCHBIX
CUCTEM

Tunsl cTpykTyp, 0Opasyromuxcsi B AUCIEPCHBIX cucTeMax. B3auMocBs3b MEXAY BHIIOM
NOTeHIIMATBHOW KpUBO# B3aumojencTBus yactull (1o teopuu JJIDO) u TMIIOM BO3HUKAIOIINX
cTpykTyp.  KoarymsilMOHHO-TMKCOTPOIIHBIE M KOHJIEHCAIlMOHHO-KPUCTAJIN3al[MOHHBIE
CTPYKTYPBHI.

Peonormyecknii MeTON HMCCIENOBAHMS JUCHEPCHBIX cUCTEM. OCHOBHBIE TOHATHS H
ujieanbHbIC 3aKOHBI PEOJIOTHH. MOJIEeTMPOBAHNE PEOJIOTHUECKUX CBOMCTB TElL.

Knaccudukanus IUCHEpCHBIX CHUCTEM 10 CTPYKTYPHO-MEXaHHYECKHMM CBOWCTBaM.
Bs13koCTh JKMIOKHMX arperaTMBHO YCTOMYMBBIX IUCIEPCHBIX CUCTEM. YpaBHEHHA OWHINTEIHA,
[lItaynuarepa, Mapka - XayBuHka. Peosiorndyeckne CBOMCTBA CTPYKTYPHUPOBAHHBIX
KHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

4.00beM y4eOHOH TUCHHUIIINHBI

. B 3auetHbIx B akanmem.
Bunsl yueOHoii paboTh
eMHMIIAX yacax

O01mas TPyA0eMKOCTh TUCHHUILUIMHBI 10 Y4e0HOMY IJIAHY 5,0 180
AyAUTOpPHBbIE 3AHATHS: 0,72 26
Ulexkuum (Jlek) 0,28 10
JlaGoparopusie 3ansTus (J1ab) 0,44 16
CamocTosiTesibHas padora (CP): 4,03 145
[ToaroroBka K J1abopaTopHBIM paboTam 1,11 40
Jlpyrue BUJbI CAMOCTOSITEILHOM PabOThI 2,92 105
Bua HTOroBOro KOHTpPOJISi: 3a4eT/3IK3aMeH 0,25 31(3(2;1;@1{

AHHOTaNuA padoyeil NpOrpaMMbl IMCHUILTTAHBI
«Ananutnyeckas xumusn» (b1.5.12)

1. Leap AUCHMIUIMHBI — TIpHOOpETEHHE OOYYAIOIIMMCSl 3HAHWHM IO OCHOBHBIM T'PYIIIIaM
MECTOAOB XMMHNYCCKOI'O aHaJIn3a, HaI/IGOHee IIUPOKO MPUMCHSACMBIX B IPOMBIIIJIICHHOCTU U
HCCJIEIOBATENbCKOM paboTe, a Takke KOMIETCHLUUH, HEOOXOAWMBIX JIsi pelIeHUs
KOHKPETHBIX 33/1a4 XUMUYECKOTO aHAJIHN3a.

2. B pesyabTare n3y4eHusi JUCHUILUINHBI 00y4aKOIIUICA N0 MporpaMMe dakajaBpuara
JOJIZKEH:

Obnadams cnenyronumu oodmenpodeccrnonanbabiMu (OIIK) kommeTeHIIUAMIU:

— CIIOCOOHOCTHIO M TOTOBHOCTBIO MCIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUIUTH B TipodeccronanbHol aestensHoctu (OITK-1);

— TOTOBHOCTHIO HCITIOJIb30BaTh 3HAHUS O CTPOECHUU BEILECTBA, IPUPOJIEC XUMUYECKOU CBS3U
B Pa3IUYHBIX KJaccaX XMMHUYECKHX COCAMHEHUH JUIsl TOHUMAaHUs CBOWCTB MaTepHalioB U
MEeXaHU3Ma XUMHYECKUX MPOIECCOB, MPOTEKAONINX B OKpyxatoiieM mupe (OIIK-3).
3namo:

— OCHOBHBIE MOHSTHUS, TEPMHUHBI, METOJIBI U MPUEMbI KAYECTBEHHOTO M KOJIHYECTBEHHOTO
XUMHUYECKOTO aHaIHN3a, TEOPHI0 XUMHUECKUX U (DU3HKO-XMMHUYECKUX METOJIOB aHAIIM3a,
MIPUHITUTIBEI pa0OTHI OCHOBHBIX TPHOOPOB B (DU3UKO-XUMHUYECKUX METOJIaX.

Ymemns:



— TPUMEHSTHh MPUOOPETECHHBIC MPAKTUICCKUAE HABBIKK B IPOPECCUOHATBHOMN JCATEIbHOCTH
JUIA  pelIeHHs KOHKPETHBIX 3ajad; BIIAJACTh. IMOHMMAHHEM IICJIeH ¥ aJIrOPUTMOB
XUMHAYECKOTO aHaIM3a, CI0CO0aMU PEIICHUS AHAIMTUYCCKUX 3a1ad, OICHKOU
BO3MOYKHOCTEH KaXKIOr0 METOJa aHajln3a, OCHOBAMH METPOJIOIMYCCKON OLEHKH
Pe3yabTaTOB KOJMUECTBEHHOTO XMMUYESCKOT'O aHaJTH3a.

Braoemns:

— T[OHMMaHHEM LeJell M alropuTMOB XHUMHUYECKOTO aHajau3a, CIoco0aMu pelIeHHs
AHAIUTUYECKUX 3a/a4, OLEHKOM BO3MOYKHOCTEH KaXKIOr0 METO/a aHaliu3a, OCHOBAMHU
METPOJIOTHUECKOM OLIEHKH Pe3yJIbTaTOB KOJIMYECTBEHHOTO XMMUYECKOTO aHAIH3a.

3. Kparkoe coaep:xxaHue IUCUMIIHHBI:

Beenenue. Ilomstne 00 anamutudeckoir xumuu (AX) Kak O CHUCTeME 3HAHUM,
MO3BOJISIIONIECH YCTAaHOBUTh KAaYECTBEHHBIM M KOJMYECTBEHHBIM COCTaB BellecTBa. 3amaun AX.
AHaJIUTHYECKUN CHTHANT KaK HOCHTEIh KAUYeCTBEHHOW M KOJIMUYECTBEHHOW HHQpOpMaIuu 00
o0bekTe ananmm3a. I[lonstHe o mpoboorbope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEeAbSIBISIEMbIE K METOJaM XHMHUYECKOTO aHaiu3a. YCIIOBUS BBITOJIHEHHUS OIPEIACICHUM.
AHanutuueckas (opma, aHaATUTHYECKHE MPU3HAKU. AHATMTHYECKHE KIIacCU(PUKALUN KaTHOHOB
Y aHUOHOB.

Cucremarnueckuii u JapoOHbIN  aHanu3. COBpEeMEHHBIE METOIbI HACHTHU(UKAIIIN
AJIEMEHTOB M cOeuHEHUN. OpraHnuecKue aHATUTHYECKUE PEareHThl B aHAJIN3€ HEOPTraHUYE€CKUX
BelecTB. PaBHOBeCHsl B aHAJIMTUYECKUX T'OMOI'€HHBIX M I€TEpPOreHHbIX cucTremax. OCHOBHBIE
TUNBl peakuui, npuMeHsieMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJEHCTBUE, OKHUCIICHHE-
BOCCTAaHOBJIEHHE, KOMILIEKcooOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHAIUTUYECKUX
peaKiuii ¢ MOMOIIbI0 KOHCTAaHT PaBHOBECHA. YUeT MOOOUYHBIX PeaKUWil ¢ MOMOIIBIO armapara
YCIIOBHBIX KOHCTaHT paBHOBecHs. VICIONb30BaHHME YCIOBHBIX KOHCTAHT pPAaBHOBECHS JUIS
ONTUMU3ALMKI AHATUTUYECKUX PEAKIHUN U MPAKTUYECKUX YCIOBHM UX BbINONHEHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XHWMHYECKOrO0 aHaiau3a. MeTobl KOJIMYECTBEHHOTO AaHAJIN3a.
TpeOGoBaHusl, TPEIBSIBISIEMbIE K XUMHUYECKUM PEAKIUSAM, HCIOIB3YEMbIM B XHUMHYECKOM
aHaiau3e. OTanbl KOJMYECTBEHHOro aHanu3a. [loHsATHe O TrpaBUMETPUYECKOM aHaIu3e.
Teopernueckne OCHOBBI TUTPUMETPUYECKOro aHanusza. Ilpuemsl TuTpoBanus. Pacuerel B
TUTpuUMeTpuH. I'paduueckoe oToOpaxkeHue mporecca TUTpoBaHUs. CKauOK TUTPOBAHUA, TOUKA
SKBUBAJICHTHOCTH, KOHEUHAs TOYKA TUTpoBaHUs. [lepBuuHbIe U BTOpUYHBIE CTaHAAPTHL. MeTon
KHUCJIOTHO-OCHOBHOTO TUTPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO HHAMKaTopa. Ilpumepsl
onpeneneHud. MeTonbl OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUS. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN NMOTEHIIMA. DaKTOPHI, BIUAIONIME HA €r0 BeIWYuHy. Y paBHeHue HepHera.
[epmanranatomerpus.  Momomerpus.  OnTuMu3amus — ycloBHMil  ompejeneHus.  MeTon
KOMIUIEKCOHOMETpUYECKOro TUTpoBaHHsl. (OCOOEHHOCTH peakluuil KOMIUIEKCOOOpa30BaHuUs
(xemarooOpazoBanusi) woHOB MeTaimioB ¢ JJITA. Bpibop ONTHMANbHBIX  YCIOBUI
KOMIJIEKCOHOMETPUYECKOTO  TUTPOBaHMUsA.  TUTpOBaHME MO  METOAY  OCAXKICHUSA.
Mertpoiioruueckasi OLEHKa pe3yJiabTaTOB aHaiu3a. WHIUKaTOpHbIE U MHCTPYMEHTAJIbHBIC
CIoCOObI YCTAaHOBJICHUS TOUEK SKBUBAJIEHTHOCTH.

BBenenue B (pu3HKO-XMMHUYECKHUE (MHCTPYMEHTAIBHBIE) METOJbl XUMUYECKOTO aHAIIM3a
(MMXA-®XMA). Knaccudukanus (GuU3NKO-XUMUYECKUX METOJOB aHAIM3a. AHATUTHYCCKUN
curHan kak wuH(popmaTtuBHAss (QYHKIUS COCTaBa BeliecTBa. MeTOAbl KOJUYECTBEHHBIX
mmepenuiit B DOXMA, wux XapakTepuCTUKa. AHAJIUTUYECKUE UM METPOJIOTHYECKHE
XapaKTEPUCTUKU METOIUK ONPEICTICHUSI.

4. O0beM y4eOHOM JUCHUIIINHBI

. B 3a4eTHBIX B akagem.
Buabl yueOHol padoThI
eIMHNIAX yacax
O01masi TpPy10eMKOCTh JUCHMILIMHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyIMTOpPHbIE 3AaHATHS: 0,72 26




Jlexuu (Jlek) 0,33 12
JlaGopaTopusbie 3ausaTus (J1ad) 0,39 14
CamocrositesibHas padora (CP): 3,17 114
[TonroroBka Kk 1a00paTOpHBIM paboTam 1,11 40
JIpyrue BUIBI CaMOCTOSITETLHON paOOTHI 2,06 74
Bua uTOroBOro KOHTPOJIA: 3a4eT/3K3aMeH 0,11 3auer c(:)uenxon

AHHOTaNuA padoyeil NpOorpaMMbl IMCHUILTHAHBI
«Hnxkenepuas rpapuxa» (b1.5.13)

1. Henab nMcOMNIMHBI — HAYYUTH CTYJIEHTOB BBIIOJIHITH U UNTaTh YEPTEKHU 110 MPaBUIaAM U
YCIIOBHOCTSIM COTJIaCHO CTaHAApTaM €IMHOW CHCTEMBbI KOHCTPYKTOPCKOM JTOKYMEHTalUH
(ECKI).

2. B pe3yabrare u3yuyeHHMs IUCHUILIMHBI 00yYAIOMIMICS 10 MPorpaMmMe 0aKajgaBpuara
JOJI7KEH:

Obnaoams cnenyromumu odmenpodeccruonanbHbiMu (OITK) kommeTeHIusAMU:

- CIIOCOOHOCTBIO K CaMOOpraHu3aIiu u camooopazoBanuto (OK-7);

- BJIaJICHUEM OCHOBHBIMHU METOJIaMH, CIIOCOOAMH M CPEICTBAMU IMOJYYCHUS, XPAHCHHUS,
nepepaboTku MH(pOpMalMK, HaBbIKaMU PabOThl ¢ KOMITBIOTEPOM KaK CpPEACTBOM YIpPaBICHUS
unopmanuei (OI1K-5).

3namo:

— cnoco0bl 0TOOpaskeHHsI IPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

— TMpaBWJIa U YCIOBHOCTH MPU BHITIOJHEHUH YEPTEXKEH;

—  BHJBI U3JACTUI U KOHCTPYKTOPCKUX JTOKYMEHTOB;

— Ha ypOBHE NPEACTaBICHUS XapaKTEPUCTUKH (POPMBI U TTOBEPXHOCTH U3ACTHUI.

Ymemns:

— BBIIOJHATH M YHUTAaTh YEPTEKU TEXHUUECKUX H3ICIUNA C Y4EeTOM JeHCTBYIOLIUX

CTaH/IapTOB;

— BBINOJIHATH ¥ YATATh CXEMBI TEXHOJIOTHUYECKHUX MPOIIECCOB;

— HCIIOJIB30BaTh CPEJICTBA KOMIBIOTEPHOU TpadUKH IS U3TOTOBIICHUS YePTEKEH.

Braoemy:

— cnoco0amH ¥ IpueMaMy N300pakeHus MPEIMETOB Ha MIIOCKOCTH;

— rpaduueckuM nakerom «Kommacy.

3. Kparkoe coaepxaHue I CHHUIINHBI:

Monayasb 1. U3neine 1 KOHCTPYKTOPCKHE TOKYMEHTbI.

3HAKOMCTBO C BHJAaMH HW3JICIMA MU KOHCTPYKTOPCKHX JOKYMEHTOB, CXeMbl. ApMmarypa
TpyOONIpPOBOJIa HM3Yy4YCHHE pPe3b0, PE3bOOBBIX H3IEIUN M BBITOJIHEHHE SCKH30B U UYEPTEXKEH
JeTanei ¢ pe3b0oil.

Monayasb 2. CoennHeHnne aeTaei.

CrannaptHele pe3bOOBble u3fenuss M coenuHeHus. CoenuHeHue Jetaneid O0JATOM H
mmnwibkoi. Pe3pOoBble  TpyOHBIE coenuHeHms. llamkoBele coenuHeHHs. DIlaHIIEBBIC
coequHenusi. HepasbeMHuble coequnenus netaneil. ['eomerpuueckie XapakKTEpUCTHKU (POPMBI U
MMOBEPXHOCTU U3JECITUH.

Mopnyas 3. UepTexn cO0POYHBIX eIUHHULL. JJIeMEHTHIl KOMIIBIOTEPHOIl rpaguKu.
[IpaBuna BeimoaHEeHUs W odopmieHUss cOopoyHOoTO UepTexa. JleTanupoBaHMe dYepTeKeH
COOPOYHBIX €IUHUI]. DIEMEHTHI KOMITBIOTEPHOU rpaduku.



4. O0beM M CUMIVINHBI U BUJbI y4eOHOH padoThl.

Bunsl yueOHoli paboTh B 3aueTHbIX B akanewm.
eAMHUIIAX qJacax
O0mast Tpy10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIMTOpHBIC 3AHATHS: 0,33 12
Jlexumnm (Jlek) 0,11 4
[Ipaktuueckue 3anstus (I113) 0,11 4
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,11 4
CamocrositesbHas padora (CP): 3,56 128
Kypcogas pabora 0,33 12
Jpyrue BUIBI CaMOCTOSTEILHON pabOThI 3,22 116
Buja xonTpoJsi: 3a4er / 3k3aMeH 0,11 3ader
C OLICHKOM
(C))

AHHOTaNuA padoyeil NporpaMMbl IMCHUILTTHHBI
«IIpukaagnas mexannka» (b1.5.14)
1. Heap AuCHMIUIMHBI — HAy4YuTh OOYYaIOIIErocss TBOPYECKOMY IMOIXOAY K

BBITIOJIHEHUIO HMH)KEHEPHBIX PACUETOB HAa MPOYHOCTb, KECTKOCTh U YCTOWYUBOCTH
3JIEMEHTOB KOHCTPYKIIUH, IeTanell y3JI0B MallllH U alnaparos.

2. B pe3yabrare wu3yYeHUs JAUCUMIUVIMHBI O0O0y4YalOUIUiicd 10 mporpamMme
O0akajiaBpuaTa J10JIKeH:

Obnaoams crienyromumu obmenpodeccruonanbHbiMu (OITK) kommereHITUsAMU:
CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIHIUIMH B
npodeccuoHanbHOU aesreabHocTH (OIIK-1);

CMOCOOHOCTBIO HCIOJB30BaTh 3HAHUS O COBPEMEHHON (DM3MYECKON KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEILECTBA JAJIsl MOHHMMAHUs
OKpYy>Katrotero Mupa u ssieruit npupoas! (OITK-2).

3nams:

OCHOBHBIE YpaBHEHHS U METOJIbI PELICHUS 3a/1a4 COMPOTHUBIICHUS MaTepHAJIOB U JleTanen
MaIlllH;

OCHOBHBIE METOJIbl PAacyeTOB Ha IMPOYHOCTh U JKECTKOCTh 3JEMEHTOB KOHCTPYKLIUN
MAIIMH U almnaparos;

OCHOBBI TEOPUH pacyeTa JIeTalel U y3JI0B MAlllMH U annapaToB XUMUYECKOU TEXHOJIOTHH.
Ymemy:

MPOBOAMUTH PACYEThl 3JIEMEHTOB KOHCTPYKIMH HAa OCHOBE METOJIOB CONPOTHBICHUS
MaTepuasos;

PacCUUTHIBATh U KOHCTPYUPOBATH JACTATN MAIIUH 10 UCXOAHBIM JaHHBIM;

NPOM3BOAUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUSM  pabOTOCIOCOOHOCTH U
KOHCTPYUPOBAHHMS IeTaeii MaIlIMH.

Braoemy:

HaBBIKAMHU PacyeTa CONPOTHUBIICHHUS MaTEPUAIOB AHATUTUYECKUMHU METOIaMU;

HaBBIKAMHU BBIOOpA MaTEPUANIOB 110 KPUTEPUSIM IPOYHOCTH;

pacderaMu THIIOBBIX JETaJe MalluH, I0Jb3YSACh CIPABOYHOM JIUTEpPaTypoul U
I'OCTammu.

3. Kpartkoe conep:kanue JMCHHIIJIMHbI:




1. BgBenenue

Ponp mpenmera «llpuknangnas MexaHuka» B (OpMHpPOBAaHMM HHXKEHEpa XHMHKa-
TtexHosora. «[IpukinagHas MexXaHHWKa» KaK OCHOBA Il MOHUMAaHHUS pabOThI, YCTPOHCTBA U
0e30MmacHOM PKCIUTyaTaluu 000pyA0BaHUs XUMUUECKOTO IIPOU3BO/ICTBA.

2. Moayas 1 «Onpenenenne peakuuii onop. Pactskenne-cxaTue».

Paznen 1.1. Onpenenenue peakuuii onop.

AOCOJIIOTHO TBEpPAOE TENO. DJNEeMEHTbl CTaTUKA. OCHOBHBbIE MOHSTHS. AKCHOMBI
CTaTUKU. Y paBHEHUs paBHOBecHs. CBS3M U UX PEAKIIHUH.

Pasnen 1.2. PacTskeHue-cxxaTue.

OCHOBHBIE JTONMYIIEHUS] U TIPUHLMIBI CONMMPOTUBIICHUST MaTepuaaoB. MeToa cedeHHil.
Hanpsoxenus, nepopmauuu u nepemerienus. 3akoH ['yka. Iloctpoenue smiop BHYTpPEHHHX
YCUJIUWA, HanmpsokeHWd U nepeMenieHuid. CTaTUYeCKHu  ONpeNeIuMble U CTaTUYECKH
HeomnpeaeauMble 3a1aun. JuarpaMMbl pacTsoKeHHs! Ui IUIACTUYHBIX U XPYIKUX MaTEpHANIOB U
UX XapakTepUCTHKHU. J[lomyckaemple HanpspKeHUs. YCIOBUE MPOYHOCTH IPU  PACTSIKEHUU
(cxxatun).

3. Moayab 2 «Kpyuenue. U3ruo».

Paznen 2.1. Kpyuenue.

3akon ['yka mnpum casure. BuyTrpeHHue cuioBble (GaKTOPhl TIPU  KPYUYEHUHU.
Hanpsixenus B CTEpKHSAX KPYToro ceueHusl. Y CIOBUE MPOYHOCTH IIPU KPYUEHUH.

Pasznen 2.2. U3ruo.

['eomerpuueckne XapakTEpUCTHKM IUIOCKUX cedyeHud. llonstne wyucroro wu
norepeyHoro u3ru6os. [lpapuna nocTpoeHus 3M0p NONEPEYHBIX CHII U U3rHOAIOIUX MOMEHTOB.
Onpenenenre HOPMaJIbHBIX HAMPSOIKCHHWA. YCIOBHE NPOYHOCTH mpu u3rude. OmnpeneneHue
KacaTeJIbHBIX HanpsbkeHui. Parmonanbabie (hOpMBI CEUCHUT.

4. Monyab 3 «CJ10:KHO€e HANIPSIZKEHHOE COCTOSTHHEY.

Paznen 3.1. Ciio)kHO€ Hanps>KEHHOE COCTOSTHUE.

OCHOBBI TEOPUHM HANPSKEHHOI'O COCTOSIHUS W TUIOTE3bl NpoyHOCcTH. [loHsTHE
HaANPSDKEHHOTO COCTOSsIHMS. [ J1aBHbBIE TUIOMIAIKU U TiaBHbIE HanpspkeHus. OOO0OIIEHHBIN 3aKOH
I'yka. HaznaueHue rumore3 npo4HOCTU. [IOHATHE HKBUBAJIEHTHBIX HANPSIKEHUNW U KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/BI.

TOHKOCTEHHBIE COCYIIbl XMMHYECKHUX MPOU3BOACTB. OmpenesieHre HaNpsKeHU 1o
6e3MoMeHTHOI Teopun. OcHOBHBIE ponyuieHus. BoiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000J104eK Mo YypaBHeHHIo Jlamjmaca W MO CTaHAAPTU30BAaHHOM METOMAMKE.
VYcnoBue npoYHOCTH.

Paznen 3.3. Pacder cxkaThiX CTEp)KHEN HA YCTOMYHUBOCTD.

YCTONYUBOCTh  JJIEMEHTOB  KOHCTpYKUUU. IloHATHE KPUTHMYECKOM CHIIBI U
kod(dduimenta 3amaca NOpoyHOCTH. Pacuer kpuTwuecko cunbl 1o Dinepy. [Ipenensr
npuMeHUMOocTH hopmyisl Dinepa. [IpakTuyeckuii cioco0 pacuera Ha yCTOMYUBOCTb.

5. Moayan 4 «/leTajau MammH».

Pasnen 4.1. Coequnenue getajieil MaminH.

Knaccudukanms geraneid MalmvH ¥ anmapaTtoB XUMHYECKUX TTPOU3BOACTB. Pe3p00BbIe
coenuHeHUs. PacueT OONTOBBIX COEMWHEHUN TpPU TOMEPEYHBIX W MPOAOIBHBIX HArpy3Kax.
[lInoHouHsle coenuHenus. HazHaueHne m BUIbpl MINOHOK. Pacdyer mMIMOHOK Ha cpe3 M CMSTHE.
Buner capku. O6nacTs npuMeHeHus. Buapl cBapHBIX MIBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Baisibl 1 ocH, UX ONMOPBI U COEAUHEHMUS.

Banbl, nx knaccudukamms u HaznadeHue. Ocu. [IpoekTupoBOYHBIC pacdeThl BajJoOB U
ocei. llogmmnHuku ckonapxkeHus. Marepuanel Briagpied. llogmmMnHukun — KadeHwHs.
[IpyHIIMNIMAIBHOE  YCTPOMCTBO M OCHOBHBIE T'€OMETpPUYECKHE pa3Mmepbl. JlocTomHCTBa,
HEJOCTaTKM W OONACTH NPUMEHEHUS MOMIINITHUKOB Ka4deHHWs W CKOJbkeHus. [lpuBogHbIC



mydTel. Hasnauenne. Kiaccuduxamms my¢dt mo mpuHUMNY IEHCTBHS U XapakTepy paOoThI.

[Topsimok mog6opa MyGpT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.
Pa3znen 4.3. Mexannueckue nepegayn.

3y6uateie iepenaun. OKpyxHOE U paauaibHOe ycmius. Penykropsl. Onpenenenue u

kiaccugukanus. [IpuMeps! cxeM penyKTOpoB.

4. O0beM y4eOHOM JUCHUIINHBI

B 3aueTHBIX B akanewm.
€AMHUIAX yacax
O01mast Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIMTOpHBIC 3AHATHS: 0,34 12
Jlexmmm (J1) 0,17 6
[Ipakruueckue 3anstus (113) 0,17 6
CamocrositesbHas padora (CP): 3,55 128
Bua koHTpOJIA: 3a4eT ¢ OLeHKOM 0,11 3ader ¢
OLICHKOM
“

AHHOTanuA padoyeil NPOrpaMMbl IUCIHHUILIAHBI
«JIEKTPOTEXHUKA M NPOMBbILLIEHHAA d1eKTpoHuka» (b1.B5.15)

1. Heap aucuumiauHbl — (QopmMupoBaHue y o0O0ydarImerocs KOMIIETCHIIHM,
00eCrevYnBarOIINX TEOPETUYECKYI0 U MPAKTUYECKYI0 TIOJTOTOBKY BBITYCKHHKA,
YMEIOIIETO BHIOMpPATh M HKCIUTYaTUPOBATH DJIEKTPOTEXHUUYECKHE M AJIEKTPOHHbBIE
YCTpOﬁCTBa, BJIaACIOILICTO HaBbIKaMU HUCIIOJIB30BaHUA COBPCMCHHBIX
WHGOPMALIMOHHBIX TEXHOJOTUH Ui aBTOMAaTHU3WPOBAHHOTO MOJICIMPOBAHUS U
pacdera 3JIeKTPUIECKUX U JJIEKTPOHHBIX IETeH.

2. B pe3yabrare wu3yYeHUs JAUCUMIUVIMHBI O0Oy4YalOUIUiicd 10 MporpamMmme
0akajaBpUaTa J0JIKEH:

Obnaoams crnenyromumu oomexynsTypHbiME (OK) u o6menpodeccrnonanpabiMu (OITK)
KOMITETEHIUSIMHU:

CIOCOOHOCTBIO K CaMOOpraHu3au u camoodpazoBanuio (OK-7);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMA O COBPEMEHHOM (PHU3MUECKOW KapTHHE MHDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEILECTBA JAJIsl MOHMMAHUs
OKpYy»Katrotero Mupa u sienunit npupoasl (OI1K-2);

BJIaJICHHEM OCHOBHBIMH METOJIAMH, CIIOCOOAMHU M CPEICTBAMH TOJIYYCHHUS, XPAaHCHUS U
nepepaboTkn WHGOPMAIMK, HaBbIKAMH pa0OThl C KOMIBIOTEPOM KaK CpEICTBOM
ynpasnenus uapopmanueit (OIIK-5).

3name:
OCHOBHBIC TTOHSTHS, ONIPEICTCHUS U 3aKOHBI SJICKTPUICCKUX TICTICH;

MCTOAbI MOACIUPOBAHHKA, aHAJIN3a U pvaéTa ueneﬁ IMOCTOAHHOI'O U IMIEPEMEHHOT'O TOKOB,
MCTOHOJOTHUIO DJICKTPOTEXHUICCKUX HSMepeHHﬁ;

YCTPOMCTBO ¥  MNPUHIUIBI  pabOThl  AJIEKTPOTEXHUYECKOTO U 3JIEKTPOHHOTO
o0opynoBaHusi, TpaHC(HOPMATOPOB, SJIEKTPUUECKUX MAIINH, HCTOYHUKOB MMUTAHUSL.

Ymems:




— TIMPUMCHATH TCXHOJOIMHU  MOIACIUPOBAHUA, aHaJIu3a, pacqéTa n  OKCIUTyaTallun
ANEKTPUYECKUX CETEeH, MPOMBIIUIEHHOTO JJICKTPOOOOPYAOBAaHHUS M  BJIEKTPOHHBIX
npubopoB;

— BBIOMpATh 3JIEKTPOTEXHUUECKOE M JJIEKTPOHHOE OOOpyAOBaHWE MJsl peuleHHs 3aaady
MPOEKTUPOBAHMSI U PEATN3ALNUA XUMHKO-TEXHOJIOTMUYECKUX MPOLECCOB U MPOU3BOJICTB.

Braoemy:
— METOJIaMU MOJIEJIMPOBAHUS U pacdy€Ta MEKTPUUECKUX U IEKTPOHHBIX LIETIEH;
— HaBBIKAMU TPAKTHYECKOW pabOTHl C 3JIEKTPUYECKOH ammapaTypoil M 3JIeKTPOHHBIMU
YCTPOMCTBAMMU.
3. Kparkoe coaep:kaHue QyCIHHILTHHBI
Beenenue. [Ipeamer, OCHOBHBIE MOHATHS, METOJOJIOTHS SJIEKTPOTEXHUKU M DIIEKTPOHUKH.
Kpartkue ucropuueckue cBeieHus. 3aauyi ¥ MECTO Kypca B MOJrOTOBKe OakanaBpa TEXHUKU U
TEXHOJIOTUH.
Monayasb 1. DnexkTpuyeckue uenu
1.1.  OcHOBHBbIE OIIPENIEIECHUS, OIIMCAHNS [TAPAMETPOB U METOJIOB PACUETA IINEKTPUUECKUX
ene.
OcHOBHBIE TIOHATUS ¥ O0O3HAYECHHUS IIIEKTPHUUECKUX BEIMYUH M SJIEMEHTOB 3JIEKTPHUECKUX
nerneid. OCHOBBI 3JIeKTpoOe30nacHOCTH. OCHOBHBIE TOHSATHS TEOPUHU DJIEKTPUUYCCKUX IICTICH.
OcHOBHBIE IPUHILIMIIBI, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKHU. MeToIbl MOJEIUPOBaHMS, aHATIN3A
Y pacyé€ra JUHEHHBIX JEKTPUUECKUX LENeH NOCTOSHHOTO TOKA.

1.2. DnexTpudeckue u3MEpEeHus U IpUOOPHI.

Metonpl u3MEpeHHUsl DJEKTPUUYECKUX BEJIWYMH: INpsMble M KOCBEHHBbIE. AHAJIOrOBBIE
AEKTPOU3MEPUTENbHBIE U IIU(PPOBLIE JIEKTPOHHBIE TPUOOPHI: YCTPOHCTBO, MPUHIUIT JEHCTBUS,
oOmactd mpuMeHeHHs. VI3MepeHHe ODIEKTPUYECKMX  BEIHYMH: TOKOB, HAIPSDKECHHM,
CONPOTHUBIICHU, MOIIIHOCTH U YHEPTHUU.

1.3.  AHanu3 ¥ pacy€r JMHEUHBIX Lenel IEPEMEHHOTO TOKA.

CrniocoObl mpezacTaBieHus (B BUAE BPEMEHHBIX AMArpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIUTY/a, YacToTa, HauanbHas ¢aza) CHHYCOMAANbHBIX (QYyHKIUHA. MTHOBEHHOE,
cpenHee M JeiCTByIOIee 3HAYEHUsI MEPEMEHHOI0 CHUHYCOMJAJIbHOTO TOKa (HAMpsDKEHUS U
OJIC). AKTUBHOE, pEaKTUBHOE M TOJHOE COMNPOTUBJICHUS BETBU. MOIIHOCT, B LEMIX
nepemeHHoro Toka. Koaddurmument mommHoctr (cos([])) M ero TEXHUKO-3KOHOMHUYECKOE
3HayeHue. [Ipumenenue anreOppl KOMIUIEKCHBIX YMCEll B AJIEKTpOoTexXHUKe. KoMIIeKCHbINH MeTox
pacuéra JIMHEHHBIX 1ENel MePEMEHHOTo ToKa. bajlaHC MOIIHOCTH B LEMSIX NEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sBIIEHUS B DJIEKTPUYECKUX LeENsAX. Pe3oHaHC HampsyKeHUM U TOKOB. AHaNIMU3 U
pacuér Tpexda3HbIX Ienel NepeMeHHOro TOKa. ABTOMAaTU3UPOBAaHHOE MOJIETUPOBAHUE U PACUET
AIIEKTPUUYECKHUX M 3JEKTPOHHBIX (MakeTsl mporpamMm MultiSim, Mathcad, Excel).

MoayJb 2. DNEeKTPOMAarHUTHBIE YCTPOMCTBA U DJIEKTPUUECKUE MAILIUHBI

2.1. Tpancgopmaropsl.

Ha3znauenne u obOiiactTu mpuMEHEHHsI TpaHC()opMaTOpoB. YCTPOWCTBO W TPHUHIUI JCHCTBUS
onHo(daszHoro TpanchopmaTopa. AHaIHM3 3JIEKTPOMArHUTHBIX IPOLECCOB B TpaHchopmaTope,
cxema 3ameneHus. [lorepu sHeprun B TpanchopmaTope. BHemHne XxapakTepuCTUKH.

2.2. ACUHXPOHHBIE MAlIMHBbI.

YCeTpoiCTBO M MPUHIMI JIEUCTBHS Tpex(a3zHOTO aCHHXPOHHOTO JBUTATENs. MeXaHMYecKue
paboune XapakTepUCTUKU. DHEpPreTudeckue auarpaMmbl. [IyCK acCMHXpPOHHBIX JBUTATENEH C
KOPOTKO3aMKHYTBIM U (a3HbIM poTOopoM. PeBepcupoBaHne u peryivpoBaHHE YacTOTHI
BpaIICHHUS.

Monyib 3. OCHOBBI AIEKTPOHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.



[MomynpoBonHUKH. YCIOBHBIE OOO3HAUCHMs, NPUHIMUI JCHCTBUSA, XapaKTEPUCTUKU H
Ha3HA4Y€HUE IOJIyIPOBOAHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, THUPUCTOPOB. VHTerpaibHble
MHUKPOCXEMBI, X Ha3HauYCHHE, KIACCU(PHUKAIIS U MApKUPOBKA.
3.2. IcTOYHUKH BTOPHUYHOTO HJIEKTPOIMTAHUS U YCUIUTEIH NEKTPHUECKUX CUTHAIIOB.
[TomynpOBOTHUKOBBIE BBIIPSIMUTENN: KJIACCH(HUKAIMA, OCHOBHBIE IapaMeTphl, CXEMBbl H
OPUHIUI paboOThl BBIIPAMUTENS. OiekTpuueckue QuibTpbl. Kitaccudukanus M OCHOBHBIE
XapakTepUucTHKN ycunutenei. OOpaTHele CBs3W B omnepanuoHHbIX ycuwnutensx (OY), ux
BIMSHUE Ha MapaMeTpbl U XapaKTepUCTUKU ycuiauTens. OCHOBHbIE TUIIBI yCUIIUTENEH Ha Oase
oVv.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akanem.
eAMHUIAX yacax
O01mas TPy10€eMKOCTh TN CHUILIHHBI 110 Y4e0HOMY ILUIaHY 5,0 180
AyIMTOpPHbIE 3aHATHS: 0,39 14
Jlexuuu (Jlek) 0,11 4
[Tpaxtuueckue 3ausatus (113) 0,11 4
JlaGopatopusbie 3ausTtus (J1ad) 0,17 6
CamocrositesbHas padora (CP): 4,36 157
KontponbHbie paboTh 1,11 40
Pegepar 0,56 20
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 2,69 97
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH IK3aMeH
0,25 )

AHHOTanuA padoyeil NPOrpaMMbl U CIHUILIAHBI
«be3onacHocTsb xu3HeaessTeabHOCTH» (b1.65.16)

1. Heap aucuumiaumHbl — GopMupoBaHue y oOydwaromerocs mpodhecCuoHaTbHON
KyJbTYpbl 0€30IacHOCTH, TMOJ KOTOPOW MOHMMAETCSl TOTOBHOCTh U CIIOCOOHOCTD
JUYHOCTH HCHOJb30BaTh B TNPOGECCHOHATIBHON NIEATENbHOCTH MPHOOPETEHHYIO
COBOKYITHOCTb 3HaHHUW, YMEHUH.

2. B pe3yabrare wu3yYeHUs JAUCUMILUVIMHBI O0O0y4YalOUIUiicd 10 mNporpamMmme
0akajaBpUaTa J0JIKEH:

Obnaoame cnepyronmu  oOmekynsTypHbiME  (OK) u  obmienpodeccnoHambHbIMH
(OIIK) KOMITETEHIUSIMU

— CIOCOOHOCTHIO K CaMOOpraHmu3aIy u camooopaszoBanuio (OK-7);

— CHOCOOHOCTBIO HCIOJIb30BaTh NMPUEMBl OKa3aHUs MEPBOM MOMOIIM, METOABI 3aIIUTHl B
YCIIOBUSX Upe3BbIHaiiHbIX cuTyanuii (OK-9);

— BJIQJICHMEM OCHOBHBIMU METOJaMH 3alIUThl IPOU3BOJCTBEHHOIO ITEPCOHANA U HACEICHUS
OT BO3MOXHBIX MOCTICICTBUI aBapuid, KaTacTpod, ctuxuiHbix 0eacteuii (OITK-6).
3uams.

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

— XapakTep BO3JCUCTBUS BPEOHBIX M OMACHBIX (DAKTOPOB HAa YETIOBEKA WU TPUPOTHYIO
Cpeay, METOABI 3alIUThl OT HUX HPUMEHHUTEIBHO K cdepe cBoel mnpodeccHoHaNbHOM
NeSITeIbHOCTH.

Ymemo:

—  WISHTU(PUIMPOBATH OCHOBHBIE OTMIACHOCTH CpPE/Ibl OOUTaHUS YEIOBEKa,

— OIEHMBATh pPHUCK UX pealu3alu, BBIOMpATh METOAbl 3allUThl OT OMAaCHOCTEH
MPUMEHUTETFHO K cdepe cBoel mNpodecCHOHATBHOW NEATEIbHOCTH W CITOCOOBI
obecnieueHrss KOM(DOPTHBIX YCIOBUH KU3HEICATETHHOCTH.




Braoemy:

— 3aKOHOJATENbHBIMM M TPABOBBIMU aKTaMH B 00JacTH 0OE€30MacHOCTH UM  OXPaHbI
OKpY)KaroIel cpenbl, TpeOOBaHUSIMH K O€30MacHOCTH TEXHUYECKHX PETIaMEHTOB B
cthepe npodeccrnoHaabHON ACATEIBHOCTH;

— crmoco0amMH ¥ TEXHOJIOTUSMU 3aIHUTHI B UYPE3BBIYANHBIX CUTYAIUAX;

— TMOHSATHUIHHO-TEPMUHOJIOTMYECKUM alapaToM B 00JIacTH 0€30MacHOCTH;

— HaBBIKAMHU PAMOHATH3AINH MPO(PECCHOHAIBHON NEATETBHOCTH C LETbI0 00ecreueHUs
0€30MMaCHOCTH U 3aIIUTHI OKPYKAIOIIEH CPEIIbI.

3. Kparkoe coaep:xaHue TUCUMIIJIMHbI.

Beenenne B Oe3omacHocTh. OCHOBHBIC TIOHATHS W ONpEIENCHUsA. be3omacHOCTh
YCTOMYUBOE Pa3BUTHE.

YenoBek u TexHochepa. CTpykrypa TexHOcepbl M €€ OCHOBHBIX KOMITOHEHTOB.
CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl B TeXHOCHEPHOU 0€30MMacHOCTH.

WNnentudukanus 1 BO3ACHCTBHE HA YENIOBEKA BPETHBIX U OMACHBIX (DAKTOPOB CpeIbI
oOuTaHusl.

Knaccupukanuss HeratuBHBIX (DAaKTOPOB cpenbl OOUTAHUS 4YelloBeKa. XHMHUYECKHE
HeraTUBHbIE (akTOphl (BpeAHbIC BellecTBa). MeXaHWYeCKUe W aKyCTUYECKHE KOJIeOaHWs,
BUOpanys W IIyM. DJIEKTPOMArHUTHBIC HU3My4eHUS M Moisl. VOHW3UpYIONIHE H3IIyYeHHUE.
Onektpuueckuii  Tok. OmnacHeie MexaHuwdeckue ¢aktopel. [lpomeccbl ropeHuss u
M0>KapOB3pPHIBOONACHBIE CBOMCTBA BEIIECTB U MaTepHrasioB. CTaTUUECKOE ANEKTPUUECTBO.

3amuTa 4yenoBeKa M cpeibl OOMTaHHsS OT BPEAHBIX M ONAcHBIX (PAKTOPOB MPHUPOIHOTO,
AHTPOIIOTEHHOTO ¥ TEXHOT€HHOTO MPOUCXOKICHUSI.

OcCHOBHbIE MPUHIUIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTMYECKUX HETaTUBHBIX
¢dakTopoB. 3ammTa OT JHEPreTUUYECKUX BO3ACHCTBUN M (usnyeckux mnoseid. OOecriedeHue
0€30MacHOCTH  cHUCTeM, paboTalomMxX TMoJ JAaBlieHHeM. be3omacHOCTh  3KCIulyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKON MPOMBINIICHHOCTU. be3omacHasi sKcIuTyaTanusi KOMIPECCOPOB.
AHanu3 U OllEHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

Obecrieuernrie KOMPOPTHBIX YCIOBUN JUIS KU3HU W ACITENBHOCTU 4enoBeka. [lonsrue
KOM(OPTHBIX WM ONITUMAJIBHBIX YCIOBHA. Mukpokaumar noMmemeHnuid. OCBEIICHUE U CBETOBAs
cpe/a B MOMEIECHUH.

[lcuxodusnonaoruueckre U YProHOMUYECKIE OCHOBBI OE30MTACHOCTH.

[Icuxuydeckue MPOIECcChl, CBOMCTBA U COCTOSIHUS, BIUSIONIME HA O€30MacHOCTh. BUabl u
yCIIOBUS TPYAOBOI 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

UpesBbluaiiHble CUTYaIlMU U METO/IbI 3aIIUThI B YCIOBUSAX HX pEaU3allUU.

O6mme ceenenus o YUC. [Toxxap u B3phIB. ABapuy Ha XUMHUYECKU OMACHBIX 00bEKTaX.

Pamnanmonnsie  aBapuu. [Ipubopsl  paauaniMOHHON, XHUMHYECKOH pa3BEAKH H
JIO3UMETPUYECKOT0 KOHTpOJisl. Upe3BblualiHble CUTyalldd BOCHHOTO BPEMEHM. 3aniura
HACEJICHUsI B YPE3BBIYAMHBIX CHTyalUsX. YCTOHYMBOCTh (YHKIIMOHUPOBAHHS OOBEKTOB
SKOHOMMKH B UpPE3BbIUaHBIX CUTYAIUIX.

YnpasneHnue 6€30MacHOCTBIO JKU3HEIEATETHHOCTH.

3akoHOJATeNbHbIE M HOpPMAaTHBHBIE IPABOBBIE OCHOBBI YIPaBJIEHHS O€30MaCHOCTHIO
KU3HEJEATCIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE ynpaBiieHue 0€30MacHOCTHIO.

4. O0beM y4eOHOM JUCHUIINHBI

Bun yue6HO# paboThI B 3aueTHbIX B akanewm.
eIMHUIAX yacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpPHbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,22 8
JlabGopaTtopusie 3ansatus (JI3) 0,11 4
CamocrositesbHas padora (CP): 3,42 123




[TonroroBka K KOHTPOJBHBIM paboTam 1,11 40
[TonroroBka k 1a00paTOpHBIM paboTam 0,56 20
Jpyrue BUIbI CaMOCTOSITETLHON paOOTHI 1,75 63
Buja uToroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 0,25 Jk3ameH (9)

AHHOTaNuA padoyeil NpOorpaMMbl IMCHUILTTHHBI
«IIpoueccnl n annaparsl XumMudeckoil Texnojgornmw» (b1.6.17)

1. Ileap TUCHUIJIMHBI — BMECTE C JUCIMIUIMHAMH OOIIECH XMMUYCCKON TEXHOJIOTHEH,
XUMUYECKUMH TIPOIIECCAMH W PEaKTOpaMHd M IPYTUMH, CBS3aTh OOIIEHAYYHYIO W
OOIIEMH)KEHEPHYIO MOJTOTOBKY XHWMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO TMpH
MOJTOTOBKE OaKajJaBpOB MO JaHHOMY HaIpaBJICHUIO JUIsl HAYYHO-HUCCIIE0BATEIbCKOM
U TIPAKTHUYECKOM paObOThI HA IPEIPHUSITHIX

2. B pe3yabrare wu3yYeHUs JAUCUMILVIMHBI O0O0y4YamoUIUiicd 10 MNporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams crienyromumu obmenpodeccuonanbHbiMu (OITK) kommereHITUsAMU:

— CIIOCOOHOCTHIO M TOTOBHOCTHIO MCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIUTLINH B ipodeccronanbaoi aestenbHocTr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (HU3MUECKOW KapTHHE MHPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIECTBA AJIs IOHUMaHUS —
OKpYy»Katrotero Mupa u spienuit nmpupoasl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOECHUU BEILLECTBA, IPUPOIE XUMUYECKON CBA3H
B Pa3IUYHBIX KJaccaX XMMHUYECKHX COCJAMHEHUH ISl TOHUMAaHUs CBOWCTB MAaTepHalioB U
MEeXaHU3Ma XUMHYECKUX MPOIECCOB, MPOTEKAONINX B OKpyxatoiiem mupe (OIIK-3).
3uams.

— OCHOBBI TEOpPHM I[IE€PEeHOCa HMITYJbCa, TEIJla M MacChl, MPUHIMIBI (U3NYECKOTO
MOJIETMPOBAaHUS TPOLIECCOB; OCHOBHBIE YpPAaBHEHHS MBW)KECHUS HKHJIKOCTEH; OCHOBBI
TEOpUHU TEeIIoNepeaaun; OCHOBBI TEOPHH Maccolepeaadyd B CUCTEMaxX cO CBOOOAHON U
HETOJBIKHOW TpaHuIeil pasnena (a3; TUIOBBIC MPOIECCH XUMHUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOIIME alMapaThl U METOJIbI UX pacyeTa;

— METOAbl TOCTPOEHUS  HOMIMPUYECKUX U  TEOPETUUYECKMX  MOJENEH  XHMMHUKO-
TEXHOJIOTUYECKHUX IIPOLIECCOB.

Ymems:

— ONpENENTh XapaKTep J[ABMKEHHUS KHMJIKOCTEH M Tra30B; OCHOBHBIE XapaKTEPUCTUKHU
NPOIECCOB TEIUIO- M MAaccolepefayd; pacCUMThIBATh MapaMeTpsl M BBIOMPATh
anmnapatypy JUisl KOHKPETHOTO TEXHOJIOTHYECKOTO MPOLIecca;

— paccuuThIBaThb OCHOBHBIE XapaKTEPUCTUKH XHUMHUKO- TEXHOJIOTMUECKOTO IpolLecca,
BBIOMPATH PALIMOHANBHYIO CXEMY.

Braoemy:

— METOJaMU TEXHOJOTUYECKUX pacyeTOB OTACIBHBIX Y3JI0OB U JeTaleld XHMHUYECKOTO
000pynOBaHUS;

— HaBBIKaMU IIPOEKTHPOBAHUS TUIIOBBIX aMapaTOB XMMHUYECKON MPOMBIIUIEHHOCTH;

— METOJaMU  OMpEJeNIeHUs  palMOHANbHBIX  TEXHOJOTMYECKHX PEKUMOB  pabOThI
00opyI0BaHUs.

3. Kparkoe coaep:xxkaHue IUCUMIIHHBI:
Mopnyas 1. I'mapoauHamMuueckue MpOLECCH U annapaTbl XUMUYECKOW TeXHOJoruu. OCHOBBI
Teopuu sBICHUH nepeHoca. OOIIKe 3aKOHOMEPHOCTH THAPOJMHAMHUKH, TEIJIoNepeaayl U
macconepenaun. JKuakoctu u rasel. 'uaponunamuka. Tedenue B TpyOax u kaHanax. [lomoOnoe
npeoOpazoBanne ypaBHeHus Habwbe-CTokca. be3pa3MepHbie TEepeMEHHBIE - KPHUTEPUH
ruApoauHaMudeckoro momoous  (Ditnmepa, PeliHonpaca, Ppyna, TOMOXPOHHOCTH), UX
¢u3uueckuil CMBICI; TapamMeTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE BHKECHUS




BSI3KOM JKUAKOCTH. BpIOOp ckopocteit moTokoB. Ilepemenienne skxuaKocTeil U ra3oB ¢ MOMOIIBIO
MAallliH, TOBBIIAIINX JaBICHUE.

Mopnyab 2. TerioBble NPOLECCH U allapaTbl XUMUYECKOW TEXHOJIOTHH.

OcHOBHbBIE TEIUIOBBIE MPOLIECCHI B XUMUYECKOW TexHojioruu. uddepeHunansnoe ypaBHEHHE
nepeHoca »Heprud B (opme TermnoThl. KOHBEKTHBHBIM TEPEHOC TEIUIOTHL. PaanaHTHBIN
TeruionepeHoc. Teronepenaya B MOBEPXHOCTHBIX TEIMIIO0OMEHHUKAX.

Mopyas 3. Ilpoumeccel u ammaparbl pa3feieHuss TOMOIeHHbIX cucTeM. (OCHOBHbIE
MacCOOOMEHHBIE TTPOIIECCHI).

OcHOBBI MacCOOOMEHHBIX TporieccoB. uddepennnanbHoe ypaBHeHHE KOHBEKTUBHOTO
nepeHoca Macchl B OMHApHBIX cpeaax. Macconepenaya. MarepuanbHbIi 6alaHC HEITPEPHIBHOTO
yCTaHOBUBIIETOCS Iporecca. Pacuer MaccOOOMEHHBIX MPOIIECCOB U ANMApaToB ISl CUCTEM C
OJIHMM pacIpeaessieMbIM KOMIIOHEHTOM.

Pacuer nonepeuHoro cedeHus (quamMeTpa) KOJOHHBI; IPEAEIBbHO AONyCTUMAsl U IKOHOMUYECKU
ONTHUMAJIbHAS CKOPOCTH CIUTONIHOM (ha3bl. OCHOBBI pacueTa BHICOThl MACCOOOMEHHBIX alapaToB
C HETIPEPBIBHBIM U CTYIIEHYAThIM KOHTAKTOM (a3. OOIre NpUHIMIIBI YCTPOUCTBA U
KJ1accu(puKaIms armmapaToB JJIsi MAaCCOOOMEHHBIX MPOIIECCOB B CUCTEMaXx «ra3(Iap)-KUIKOCTbY.
OcobeHHocTH KOHCTpYKLUI abcopbepoB. OCHOBBI pacueTa U anmaparhl JUIsl JUCTUIUISALIUH.
Moayab 4. OcHOBHBIE THApPOMEXaHUYECKHE mporecchl. [Ipoleccsl u anmapartbl pa3aeiaeHUs
TETEPOreHHBIX CUCTEM.

Pa3nenenne XUIKMX M ra30BbIX IETEPOTrE€HHBIX CHCTEM B IOJIE CHJI TSXKECTH. TedeHue uepes
HEIOJIBUKHBIE 3€PHUCTBIE U ICEBJOOKWKEHHBIE clIoU. PUIBTPOBAaHHE CYCIEH3UH M OYMCTKA
ra3oB OT IbLIeH Ha QUIbTpax.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bceero 6 cemecTp 7 cemecTp
Bupt yueonoii pabots: 3au, Ak. 4ac. 3au. ef. AK. yac. 3au. AK. yac.
enl. ca.

O01mas Tpy10eMKOCTH
AUCHUILINHBI 110 y4eOHOMY 10 360 5 180 5 180
IUIAHY
AyIMTOpPHBIE 3aHATHS: 1,12 40 0,56 20 0,56 20
Jlexu (JIek) 0,56 20 0,28 10 0,28 10
[Tpaktuueckue 3ansatus (I113) 0,56 20 0,28 10 0,89 10
fg‘lﬁ‘)‘.’""’”eﬂ"“a“ padora 8,38 | 302 4,19 151 4,19 151
CaMocTosTEIbHOE U3YUYEHHE 8.38 302 4,19 151 4,19 151
pa3zesoB AUCIUILIMHBI
Bua uMTOroBOro KOHTpOJIA: 0.5 18 0,25 IK3aMeH 0,25 IK3ame
3auer/3K3aMeH 9) H (9)

AHHOTaNuA padoyeil NporpaMMbl IMCHUILTTHHBI
«O0mas xumudeckas rexnouaorus» (b1.b.18)

1. Heap aucuunauuHbl — GOPMHUPOBAHWE 3HAHWK B 00JIACTH peaM3allud XHUMHKO-
TEXHOJIOTUYECKUX TMPOIECCOB € Yy4eTOM (DU3MKO-XHMHUYECKUX OCOOCHHOCTEH
MPOTEKAIONINX peaklui, BbIOOpa ONTUMAJIBHBIX YCIOBHI peann3yeMbIX IMPOIIECCOB,
BbIOOpa 3((PEeKTUBHBIX pPEAKTOPOB, NPUOOPETEHHS] HABBHIKOB B COCTaBJICHUH
MaTepuaibHBIX U TEIUIOBBIX OaJaHCOB, B pacyeTe MPOLECCOB U PEaKTOPOB Ha OCHOBE
MaTeMaTHYECKOTr0 MOJICIMPOBAHMs, TOIY4YEeHUS 3HAHUH B o0sacTH pa3paboTKH



9HEpProcOEperaromx XUMHKO-TeXHoJorndeckux cucteM (XTC), 0e30TXOMHBIX U
MaJIOOTXO/IHBIX TEXHOJIOIHI Ha IPUMEPE COBPEMEHHBIX MPOU3BO/ICTB.

2. B pe3yabrare wu3yYeHUs JAUCUMILVIMHBI O0O0Oy4YalOUIUiicd 10 MNporpamMmme
O0akajiaBpuaTa J10JIKeH:

Obnaoamse cnenytomumu oommernpodeccnonansubivu (OI1K) u nmpodeccnonansHbIMH
(ITK) xoMIieTeHIIUSIMU:
- CIIOCOOHOCTBI0O W TOTOBHOCTHIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTIINH B TipodeccuoHanbHon nesteabHocTr (OIIK-1);
- CIOCOOHOCTHIO TIPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHHUs Mpu pa3paboTKe
TEXHOJOTMYECKHUX IPOLIECCOB, BHIOMPATh TEXHUUECKHUE CPEACTBA U TEXHOJOTHUU C YUETOM
HKOJIOTUYECKUX TocnencTBuit ux npumenenus (I[1K-4).
3namo:
- OCHOBBI TEOPUH XUMUYECKHUX MPOIIECCOB U PEAKTOPOB;
- METOJOJIOTUIO HCCIEOBAHUS B3aWMOJEUCTBUS XMMUYECKUX MPEBpAIICHUNA U SBICHHIA
MEepPEeHoCca Ha BCEX MACIITA0HBIX YPOBHSX;
- METOJIMKY BbIOOpA peakTopa U pacuéra mporecca B HEM;
- OCHOBHBIE PEaKIIMOHHBIC MTPOLIECCHI U PEAKTOPHI XUMHUYECKON 1 OMOTEXHOJIOTHUH;
- OCHOBHBIC TNPUHIUIBI OPraHU3allUd XUMHUYECKOTO MPOU3BOJACTBA, €0 HEPaApPXUUYECKYIO
CTPYKTYPY, METO/bI OLleHKH (D (HEKTHBHOCTH TPOU3BOICTBA;
- OCHOBHbIE€ XUMHYECKHE TPON3BOCTBA.
Ymemy:
- paccuMTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIiecca;
- BBIOPATh PAIMOHATBHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO POAYKTA;
- OLIEHUTH TEXHOJOTUYECKYI0 3(h(PEKTUBHOCTDH MIPOU3BOJICTBA;
- BEIOpaTh 3((EKTUBHBIN TUIT PEAKTOPA;
- POBECTH pacueT TEXHOJIOTUYECKUX MMapaMeTPOB AJIsl 3aJaHHOTO MPOLIecca;
- OMPENIENTh MapaMeTPhl HAWTYUIIIel OpraHU3aIiy MPoIecca B XUMHIECKOM PEaKkTope.
Braoemy:
— MeToAaMu aHaiu3a 3(h(HEeKTUBHOCTH pabOTHl XUMUYECKUX TTPOU3BOJICTB;
— METOJaMH pacueTa M aHalM3a MPOILEeCCOB B XHMHUYECKHUX PEAKTOpax, OIpeAeTCHH
TEXHOJIOTUYECKHX TOKa3aTelei;
— MeETO0/IaMHU BbIOOpAa XUMUYECKHUX PEAKTOPOB.
3.KpaTkoe coaep:kaHue JUCHUNINHBI

Moayab 1. Xumudeckasi TEXHOJIOTHUSI © XUMUYECKOE ITPOU3BOICTBO

1.1. OcHOBHBIE OIpEACIICHUS U MOJIOKEHHUS.

XuMu4eckass TEXHOJOTUS - Hayka 00 JKOHOMHUYECKH, OJKOJOTHMYECKA ¢ COLHAIbHO
000CHOBaHHBIX CITOCO0AxX W Mporeccax MepepaboTKU ChHIPbSI C W3MEHEHHEM €ro COocTaBa U
CBOMCTB MyTE€M MPOBEICHUS XUMHUYECKHX U (DU3MKO-XMMHYECKHX MPEBPALICHUH B MPEIMETHI
noTpeOaeHuss W cpeacTBa Mpou3BoAcTBa. OOBEKT XMMHYECKOW TEXHOJIOTHH - XHUMHYECKOE
IIPOU3BOACTBO. MEXKOTpaciIeBOM XapakTep XUMHUYECKOM TEXHOJOTMU. Pa3sBUTHE XMMHUYECKHUX
MPOU3BOACTB U XUMHUYECKON TEXHOJIOTMU. MECTO XMMHUYECKON TEXHOJOTHH B MPOMBIIUICHHON
chepe U METOJOB XMMHUYECKOW TEXHOJOTHH B HEXMMHUYECKUX OTPACISAX MPOMBIIUICHHOCTH.
MeTonpl XHMMHYSCKOM TEXHOJIOTHH — CHCTEMHBIM aHajlM3 HM METOALl MaTeMaTUYeCKOIo
MozenupoBaHus. CUCTEMHBI aHAJIU3 CJIOXKHBIX CXEM M B3aUMOJCHCTBUN 3JIEMEHTOB CXEMbI —
MOHATHE U coAepkaHue Metoaa. duzndeckoe 1 MaTEMaTUYECKOE MOJICTTMPOBAHHE, ONPEICIICHIE
U OCHOBHBIC TOHSITHS, UX MECTO B WHXEHEPHO-XUMHUYECKHX HCCICIOBAHUSIX U pa3paboTKax.
MecTo 1 3HaU€HHE HATYPHOTO M BBIYMCIUTEIBLHOIO SKCIIEPUMEHTA.

CopepxaHue 1 3a1a4u y91eOHOTO Kypca.

1.2. Xumuyeckoe mpou3BOACTBO.

[lonaTHe 0 XMMHUYECKOM NPOU3BOJACTBE KaK O CHUCTEME MAallWH M allapaTtoB, COCIUHEHHBIX
MaTepUAIBHBIMU U DHEPreTUYECKUMHU  IMOTOKAMH, B  KOTOPBIX  OCYIIECTBIISIOTCS



B3aMMOCBSI3aHHbIE XUMHUUECKUE TPEBPALICHUA U (PU3HUECKUE MPOLECCH MepepadOTKU ChIPhS B
OPOAYKTHl. MHOTO(QYHKIIMOHATBHOCTh XUMHUYECKOTO IMPOU3BOJCTBA - MOJTYYEHHE MPOAYKTOB,
JHEPro- U pecypcocOepexeHrne, MUHUMH3AIM BO3ACUCTBUS Ha OKpyXawmyto cpeny. OOmas
CTPYKTypa XHMHUYECKOTO MPOU3BOJICTBA - COOCTBEHHO XMMHYECKOE IPOU3BOJCTBO, XpPaHEHHE
CBIPbS U TMPOJIYKINHU, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 6e3omacHOCTH. OCHOBHBIE MOJICUCTEMBI
XUMHUYECKOTO TPOU3BOJCTBA - IMOATOTOBKA CHIPbS U MaTepUaloB, XUMUYECKHE MU (DU3HKO-
XUMUYECKHE TPEBPAIICHUsS. BBIICICHHE MPOIYKTOB, 00E€3BpPEKMBAHHE YTWIHM3AIMS OTXOJOB,
TEIUVIO- W JHeproodecrevyeHue, BOJIOIMOATOTOBKA, YIpaBieHHE NPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJOTMYECKHE KOMIIOHEHTHl - CBIpbE, BCIIOMOTraTelbHbIE MaTepuajbl, OCHOBHOM U
JOTIOTHUTEIBHBIA MPOYKTHI, OTXO/IbI, SHEPTETHUECKUE PECYPChI, 000pYI0BaHUE, CTPOUTETIHHBIE
KOHCTPYKLUU U IPUOOPHI, MPOU3BOJCTBEHHBIN TIEPCOHAIL.

KauecTBeHHBIE U KOJTMYECTBEHHBIE ITOKA3aTEIN XUMHYECKOTO MPOU3BOJICTBA: TEXHOJIOTHYECKUE
NIOKAa3aTeN! - MPOU3BOAUTEIBLHOCTh U MOILIHOCTh NMPOM3BOJACTBA, BBIXOJ IMPOJYKTA, PACXOIHBIE
KOA(pQUIMEHTHl MO CHIPbI0 M DJHEPIUH, WHTEHCUBHOCTH IPOIECCOB, KAauyeCTBO IPOJYKTa;
HYKOHOMHUYECKHE II0Ka3aTesd - ce0eCTOMMOCTh IPOJYKTa, NMPUBEACHHBIC 3aTPAThl, YIEIbHBIC
KalUTaJIbHbIE 3aTpaThl, MPOU3BOAUTEIBHOCTh TPYJa; OSKCILIyaTAllMOHHBIE TIOKAa3aTenu -
HAJeKHOCTh M 0e30macHOCTh  (PYHKIIMOHUPOBAHHMS  CHUCTEMBI,  YYBCTBHUTEJIBHOCTb,
pPEeryaupyeMocTb U YHPaBIsEMOCTh IIPOLIECCA; COLMAIBHBIE IOKA3aTeld - BO3JACHCTBHE HA
OKPY’KaIOIIYIO Cpey, 0€30MacHOCTh OOCITYKUBaHMsI, CTETIEHb MEXaHU3AIMK 1 aBTOMATU3AIIUH.
1.3. CoipbeBbI€ peCypChl, BOJIa U SHEPTUS B XUMUYECKOM MIPOU3BOJICTBE.

Knaccudukanus ChIpbeBBIX PECYpCcOB IO Pa3lIMYHBIM IpH3HAKaMm - ()a30BOMY COCTOSIHHMIO,
MPOUCXOXACHNUIO, UCTOYHHKaM. MuHepalpHOEe ChIphe (PYIObl M TOJIE3HBIE MCKOIMAEMBIE),
OpPraHMYECKOE NMPUPOIHOE CBIPbE (FOPIOYHE HMCKONAEMBbIE), PACTUTEIBHOE U )KMBOTHOE ChIPbE,
BTOPUYHOE CHIPbE - UX UCIOJB30BaHUE U MYTH NepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKK ChIpbsi (oOoramieHue, OYMCTKa, MOArOTOBKA K TPAHCHOPTHPOBKE M IepepadoTKe).
[TonsiTve, CyumIHOCTP W TNPUMEPHl YIIIYOJEHUS MCMOJIb30BAaHUS ChIPbsl, KOMOMHHpPOBaHUS
NPOM3BOJICTB U KOMIUIEKCHOU NIepepabOTKU CHIPbS.

3HaueHWEe M WCIOJb30BAHWE BOJBl B XWMHYECKMX MPOMU3BOACTBAX. VICTOYHMKH BOJBI.
TpeOoBaHHsI K TEXHOJOTHMYECKOH W ObITOBOW Boze. [IpoMbIluieHHass MOATOTOBKA BOABI U
METO/Bl €€ OYHUCTKU OT mpumeceil. OCHOBHBIE METOJbl KOHTPOJS KayecTBa BOJbl. DKOHOMUS
BOJIOTIOTPEOICHHS B TPOU3BOACTBE. BOI00OOOPOTHBIE CHCTEMBI.

Buapel 1 MCTOYHMKM SHEPrUU B XUMHUYECKOM MPOMBIIUIEHHOCTH. MacmtaObl noTpebiaeHus u
CHocoOBbl YMEHBIIEHHS 3HepreTuyeckux 3arpar. CyImHOCTh M TNPHUMEPHl pereHepaluu |
peKylepaluyu SHEPrUM. OHEPrOTEXHOJOTHYECKHE CHCTEMBL. BTOpUYHBIE SHEpPreTHYecKue
pecypchl.

Monayasb 2. TeopeTnueckrne OCHOBbI XUMHYECKUX MTPOILECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEIEIICHUS U TIOJI0KEHUS

DU3HKO-XMMHUUYECKHE 3aKOHOMEPHOCTH XHMHUYECKUX TIPEBPALICHUN - CTEXMOMETPUYECKHE,
TEPMOJUHAMHYECKHE, KUHEeTHUYecKue. Ilokazarenu XHMMHUYECKOro NpEBpAllCHHsS - CTENEHb
IpeBpalleHus, BBIXOJ NPOAYKTa, HUHTerpaibHas u JuddepeHranbHas CeleKTUBHOCTH,
CKOPOCTH pEaKLM{ U IPEBPAILEHUs PEareHTOB.

2.2. XuMHUYECKHUE MPOLECCHI.

Omnpenenenue. Krnaccupukamust XUMHUYECKUX MPOLECCOB IO PA3IMYHBIM TPHU3HAKaM -
XUMHUYECKUM (BHJ XUMHUYECKOM pEaKIHH, TEPMOJUHAMUYECKHE XapaKTEpUCTHKH, CXema
npeBpaleHnii) 1 (a30BbIM (YUCIIO U arperaTHOe cocTosiHKE (ha3).

I'omorennslii xuMmudeckuii mpouecc. OmnpenesieHWEe W NPUMEPHL. BIiHMsSHUE XUMHYECKUX
NPU3HAKOB M YCIOBUI MPOTEKaHUs MpoIiecca Ha ero nokasarenu. CrnocoObl HHTEHCU(UKALHIH.
[TonsitTue onTUMaNbHBIX TeMmmeparyp. ONTHUMalbHBIE TeMIepaTypbl [UIsi OOpaTUMBIX U
HEOOPaTHUMBIX K30- U SHIOTEPMUUECKUX PEaKIIHH.

['ereporennplii  (HEKATATUTUYCCKUN) XHUMHUYECKHH Tmiporiecc. OrmpenesneHne W MPUMEPHI.
CrpykTypa mpouecca U ero cocrapisiromue (craaun). Habmomaemas CKOpOCTb XUMHUYECKOTO
npeBpaiieHus. O6mactu (PeKUMBI) MPOTEKAHMS TPOIECCa, IUMUTHPYIOIIAST CTA IS,



I'eteporenHbIii XUMUYECKHI mporiece ""Ta3 ((KUAKOCTH) - TBepaoe". OO0CHOBaHHE, TIOCTPOCHHE U
aHaJ M3 MaTeMaTHYECKOM MOJAENW I peakimuii ropeHus (Moaenp '"cxumaromiascs cdepa') u
TOMOXUMHUYECKOH (Monmenb '"c HeB3auMoneWcTByrommM siapom"). HalOmromaemass cKopocThb
IpeBpalleHus, BpeMsl MpeBpallleHUs] U MYTH HMHTEHCU(UKALUW A pa3IudHbIX oO0nacteit
pOTEeKaHUs Ipoliecca.

['eTeporeHHblii XUMHUUYECKHH TIporiece "ra3 (KUAKOCTH) - )KUIKOCTh". OO0CHOBaHUE, TOCTPOCHUE
U aHaIWM3 MaremMaTudeckoi wmozenu. HaOmromaemas CKOpOCTh IpeBpalleHUss U 00JIaCTH
npoTtekanus npouecca. [lyrtn naTeHcubuKanuy 11 pa3InyHbIX PeXUMOB Mpoliecca.
Karanutuueckuii npouecc. Onpenenenue, knaccudukanus, npuMepsl. ['eTeporeHHbIi KaTaius
Ha TBepAOM Katanuzatope. OOOCHOBaHUE, MOCTPOCHUE M aHAJIW3 MaTeMaTUYecKOil MOJAETH Ha
KaTaJIMTUYECKOM TOBEPXHOCTH U B IMOPUCTOM 3€pHE KaTanuzaropa. HaOmromaemas ckopocTh
npeBpautieHdss M obnacTu mnporekaHus mnporecca. CTerneHb HCMOJb30BaHUS BHYTPEHHEU
noBepxHOCTH. [IyTn HHTEHCH(DUKAIINY KAaTATUTHYECKUX TIPOIIECCOB.

2.3. XMHUYECKUE PEAKTOPHI.

Omnpenenenue 1 Ha3HAYCHUE XUMUYECKOTO peakTopa. PeakTopsl B XUMHUECKUX M HEXUMHUYECKHIX
OTpacisIX NPOMBIIITIEHHOCTH. O030p TUIIOB XMMHYECKUX PEAKTOPOB, UX CTPYKTYPHBIE 3JIEMEHTHI
(peakinoHHas 30HA, YCTPOMCTBA BBOJA W BHIBOJA, CMEIICHUS, pPa3felieHUs U paclpeaciieHus
MOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHTHI ), OCHOBHbBIE TIPOLIECCHI U SIBJICHUS B HUX.

Cucremaruzanusi TpPOLECCOB B XUMHUYECKOM pEakTope IO Macmraldy WX NpOTeKaHMS:
XUMHUYECKasl pPEeaKlus, XHUMHYECKHU TMpolecc B JJIEMEHTapHOM O0beMe, TMpoIlecchl B
PEaKIIMOHHOM 3JIEMEHTE U B PEAaKTOpE B IIEJIOM, - UX B3aHMMOCBS3b M HepapXHuecKasi CTpyKTypa
MaTeMaTHUYecKOl MoJenu mpoiecca B peaktope. [Ipumepbl mpoiieccoB B pa3iMyYHBIX BUIAX
XUMHUYECKHX PEaKTOPOB.

Knaccudukanus mpoueccoB B peakTopax MO pa3IUYHbIM TpPU3HAKAM - BHJ XUMHYECKOTO
npoliecca, OpraHu3alUsl IMOTOKOB PEAareHTOB (CXeMa MABIDKEHHSI PETEHTOB 4Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOM 30HE), OpraHU3alys TEIJIOBBIX MOTOKOB (TEIIOBOM PEXUM,
cxeMa TeIo00MeHa), CTallHOHAPHOCTh Tpoliecca.

O6ocHOBaHME U IOCTPOECHUE MaTeMaTHUECKON MOJIETH IpoLiecca B peakTopax pa3InyHOro TUIla
KaK CHCTEMBbl ypaBHEHUU MaTepUATbHOTO W TEIUIOBOrO OallaHCOB HA OCHOBE JAHHBIX O
CTPYKType MOTOKa, XMMUYECKUX MPEBPALLEHUIX, SIBICHUAX MEepeHOoca TeIjia U BEIecTBa U HX
B3auMojieiicTBun. CuctemMaTu3anys M Kiaccu(ukanys MaTeMaTHYeCKUX MOJEJEeH MpOLEeccoB B
peakTopax.

N3oTepmuueckue mporecchl B XUMHYECKOM peakTope. BimsHue cTpyKTypbl HOTOKA (MIealbHOE
CMEIIICHUE W BBITECHECHHE), CTAI[MOHAPHOCTH TMpolecca (MPOTOYHBIH MW TEPUOIUYECKHN ),
napaMeTpoB U YCIOBUI MPOTEKaHUS Ipoliecca (TeMneparypa, KOHICHTpalus, JaBJIeHrue, 00beM
PEaKIIMOHHOW 30HBI, BpeMs), BUJAa XUMHUYECKON peakuuu (MpocTas W CJIOXKHas, oOparumas u
HeoOpaTHMast) U ee ImapaMeTpoB Ha NMPOo(UIN KOHIEHTpAUi 1 MOKa3aTeNu MpoLecca B PeakTope
(cremeHb TpPEBpAIICHUS, BBIXOJ TMPOAYKTa, CEJIEKTUBHOCTH Mporecca). OCHOBBI pacuera
nporiecca B peakrope. ComocraBierne 3QpGEeKTUBHOCTH MPOIECCOB B PEaKTOPAX, OMHCHIBAEMBIX
MOJIETISIMH MJI€aTbHOTO CMEIICHUS U BHITECHEHUSI.

Hewuzorepmuueckue mporecchl B XUMHUECKUX peakTopax. OpraHuszaius TeIUIOBBIX MOTOKOB H
peXHMOB B XMMHUYECKHUX peakTopax. PacmpezeneHue teMmmneparypbl, KOHIIEHTpAUN U CTENEHU
MPEBpAIICHHS B PEaKTOPE B peKUMAaX UACAILHOTO CMEIIICHHUS U BEITECHEHUS, aqiabaTHIeCcKOM U
¢ TerooomMeHoM. CBsi3b TEMIEPAaTyphl U CTENEHU MPEBpAIICHUs B aI1abaTUYECKOM IpoIIecce.
ComnocTaBiieHle ¢ U30TEPMUUYECKUM PEKUMOM. YUCIIO U YCTOMYMBOCTD CTALIMOHAPHBIX PEKUMOB
B PEAKTOpax UACAIbHOTO CMELICHHUS.

2.4. TIpoMblIIIIEHHBIE XUMUUYECKHUE PEAKTOPBHI.

Ha koHKpeTHBIX mpuMepax MNPEeAMETHO PacCMaTPUBAIOTCS IPOMBIIUICHHBIE PEaKTOpPbl s
MPOBEJICHUS TPOIIECCOB TOMOTEHHBIX, T€TEPOTCHHBIX U KATATUTHUYECKUX - THUIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH PEXKUMa, 00JIaCTH UCIIOIb30BaHUS.

Moayab 3.XuMuueckoe Mpou3BOACTBO, KAK XUMHUKO-TexHoIornyeckas cucrema (XTC).



3.1. CtpykTypa u onucaHue XUMUKO-TEXHOJIOTUYECKON CUCTEMBI.
XHUMHYECKOE MPOU3BOJICTBO KaK XUMHKO-TexHonorudeckas cucrema (XTC). [Tonsitue cucteMbl
u XTC. CocraB XTC: snemeHThl, cBsi3U, mojacucteMbl. DneMeHTsl XTC, kimaccupukanus 1o
BHUJly TIPOIIECCOB M HA3HAYCHUIO. TexHoJIorHmueckne CBsi3u deMeHToB XTC (IOTOKM).
[MocnenoBarenbHasi, THapaulenbHas, pPa3BETBICHHAS, IOCIEI0BAaTeNLHO-00BOIHAs (Oaiimac),
oOpaTHas (PEeIyKI) TEXHOJIOTHYECKHE CBA3U. MIX cXeMbl 1 Ha3HaueHHE.
Omnucanue XTC. Bunsl mopeneit XTC - onucatenshbie U rpadpudeckue. OnucaresbHble MOJIEIN
- XMMHYEeCKas cXeMa M MareMaThudeckas Mojenb. ['padpuueckue mMonenu - (yHKIHOHAIbHAs,
TEXHOJIOTHYECKasl, CTPYKTYpHast U Jpyrue (CreruanbHbie) cxeMbl. HazHaueHue, npuMeHeHne U
B3aMMOCBS3b MOJEJIEH.
3.2. Ananmusz XTC.
[Tonstue, 3agaun u pesynprarhl aHanu3za XTC - cocroaane XTC, maTepuaibHbIi U TEIIOBOM
OaslaHChI, TOKA3aTEN XUMHYECKOTO TIPOU3BOICTBA.
CrorictBa XTC Kkak CHCTEMBI: B3aMMOCBS3aHHOCTb PEXKUMOB 3JIEMEHTOB, pas3IMuKe
ONTUMAIBHOCTH 3JIEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBAaHUE
CTaI[IOHAPHBIX PEKUMOB U JIP.
MarepuanpHblii U TEIUIOBOM OanaHChl. MeTOIUKa COCTAaBICHHS M pacyeTa MaTepUalIbHBIX H
teroBeix OamancoB XTC um ee moacucteM. OcoOeHHOCTH pacyeTa OajJaHCOB B CXEMax C
perukiiom. @opMmeI TipeIcTaBiIeHus 0aTaHCcoB (TaOIUIIbI, JUATPAMMEI U Ip.).
Martepuanbublii 0anaHCc 1JiE MacCOOOMEHHBIX M PEaKUMOHHBIX 3JIeMEHTOB. lcmonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOAMHAMHUYECKAX H MEX(a3HbIX OaJaHCOBBIX COOTHOIICHHIA.
CrexuoMeTpruecKkie COOTHOUICHHUSI U UX Pa3sHOBUIHOCTU. CTENEHb HCIOIb30BaHUS CHIPHEBBIX
pecypcos.
OHTAJIBIIMAHBINA, YHEPTETHUECKUH (IO MOJTHOW PHEPruu) U d3Kceprernyeckuii 6amancel u KIIJI.
Hx conocrapnenne u ucnonb3oanue B ananuze XT1C.
3.3. Cunre3 XTC.
[MonstTne u 3amaum cuHTe3a (moctpoenus) XTC. OcHoBHble 3Tambl paspadorkun XTC. Poinb
MaTeMaTUYECKUX U SBPUCTHUECKUX METOJIOB.
OcHoBHble KoHUenuuu 1npu cuaTe3e XTC: monHoe UCMoIb30BaHUE CHIPHEBBIX U SHEPTETUUECKUX
pecypcoB, MUHMMU3AIUs OTXOJ0B, ONITUMAIbHOE UCIIOJIb30BaHNE anmapaTypsl. X cogepxanue
U crnocoObl peanu3aimu. KoMOWHMpOBaHHBIE IPOU3BOACTBA, COBMEIIEHHBIE MPOIECCHI,
BTOPUYHBIE JHEPreTUUYECKHE PECypChl, IHEPrOTEXHOJIOTUYECKUE CUCTEMBI, IEpecTparuBacMbie
XTC, 3aMKHYTBIE, MAJIOOTXO/IHBIE IPOU3BOJICTBA - UX TIOHATHS, 0COOCHHOCTH U IPUMECHEHHUE.
OnHOpOIHBIE TEXHOJOTMUECKHE CXEMbI: CHCTEMa pPEKYyNepaTUBHOTO TEIUIOOOMEHa, cHcTeMa
pa3zeneHuss MHOTOKOMIIOHEHTHOM cMecH, cHucTeMa peakTopoB. (OCHOBBI IOCTPOECHHSI HX
ONTUMAJIBHON CTPYKTYPbI
Mopnyas 4. [IpoMblIIeHHBIE XUMUUYECKHE TPOU3BOJICTBA.
XUMHYECKHE TPOU3BOACTBA PACCMATPHUBAIOTCS TNPEIMETHO KaK pealu3alus H3Y4YeHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB u XTC, koHIENnuil mocTpoeHus
BbicOKOdp(ekTuBHONH XTC. OCHOBHOM akIIEHT JAellaeTcs Ha (PU3UKO-XUMHUYECKUE OCHOBBI
KOHLENIMM TIOCTPOEHUS TEXHOJOTMYECKOM CXEMbl IPOM3BOACTBA M €ro IOJCHUCTEM.
[IpousBoacTBo cepHoil kucnothl. [IponsBoacTBo ammuaka. [Ipon3BoICTBO a30THOW KHUCIIOTHI.
IIpousBoacTBO cTUPOIIA.
Moayasb 5. CoBpeMeHHbIE TEHACHIIUHA B Pa3BUTUH XUMHUECKON TEXHOJIOTHH.
Tekymiee COCTOSIHME XMUMHUYECKON MPOMBIIIJIEHHOCTH B MHUpPE M TEHICHIUU €€ PpPa3BUTHUA.
[TepcriekTHBHBIE HCTOYHUKHU ChIpbs U S3Hepruu. Kiacrepuzanus XMMUYECKON MPOMBIIUIEHHOCTH.
CoBmenieHHble Tpouecchl. ['MOKkue W mepecTpanBaeMble TEXHOJOTMYECKHe cxeMmbl. HoBble
XUMHKO-TEXHOJOTHYECKHE MPOLIECCHI U CITOCOOBI MOMyYeHUs! MpoAYKTOB. HanoTexHomorus.

4. O0beM M CUMIINHBI M BUAbI Y4eOHOH HATPY3KH

B 3aueTHBIX B akanewm.

Buabl yueOHoM padoThI
eIMHULIAX qacax




OO01asi TPy10€eMKOCTh M CHUILUIHHBI 0 Y4e0HOMY IJIAHY 6,0 216
AyIMTOpHBIE 3aHATHS: 0,55 20
Jlexmum (JIek) 0,22 8
[Ipaktuueckue 3ansarus (I113) 0,22 8
Jlaboparopusie 3ansTHs (J1ab) 0,11 4
CamocrositesbHas padora (CP): 5,20 187
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 0,25 JK3aMeH
(&)

AHHOTanuA padoyeil NPOrpaMMbl IUCIUILIAHBI
«CucremMbl ynpaBJjieHUs1 XHMHKO-TeXHoJIoru4eckumu npoueccammn» (b1.5.19)

1. Heab aumcuumiauHbl — QopMupoBanue 0a30BBIX 3HAHUNA 10 TEOPUH CHCTEM
YIOpaBJICHUS XUMHKO-TexHoorndeckumu nporeccamu (CY XTII), ananuszy cBONCTB
XTII kak 0OBEKTOB YNPABICHUS U MPAKTHUECKOTO MPUMEHEHHS TEXHUYECKUX CPE/ICTB
YIpaBJICHUS.

2. B pe3yabrare wu3yYeHUs JAUCUMIUVIMHBI O0O0y4YalOUIUiicd 10 MporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenytomumu oodmmernpodeccnonansubivu (OIK) u nmpodeccnonansHbIMH
(ITK) xoMIieTeHIIUSIMU:

— BIJIQJICHUEM OCHOBHBIMH METOJaMH, CIOCOOAMHM U CPEACTBAMU TMOJY4YEHHS, XpaHEHUS,
nepepaboTKH HMH(POpPMALMU, HaBbIKAMHM pPAaOOTHI C KOMIIBIOTEPOM KaK CpEACTBOM
ynpasienus uapopmarueit (OITK-5);

— CHOCOOHOCTBIO ¥ TOTOBHOCTBIO  OCYIIECTBJISITH TEXHOJOTHUECKHI  Ipolecc B
COOTBETCTBUH C PETJIAMEHTOM U HCMOJIb30BaTh TEXHUUYECKHUE CPEICTBA JUISI U3MEPEHUS
OCHOBHBIX MapaMeTPOB TEXHOJIOTUIECKOTO MPOIIecca, CBOMCTB ChIpbst 1 npoaykiuu (ITK-
1);

— CIIOCOOHOCTHIO  BBISIBIATH M yCTPAHATh OTKIOHEHHUS OT PEKUMOB  padOTHI
TEXHOJIOTHYECKOT0 000pyA0BaHUS U TapaMeTpoB TexHosorudeckoro npomecca (ITK-11);
3Hamu:

— OCHOBHBIE TIOHATHS TEOPUU YIPABJICHUS; CTATUYECKUE U JUHAMUYECKUE XapaKTEPUCTUKHI
00BEKTOB yIpaBIiieHUs; OCHOBHBIE BUIABI CAY U 3aKOHBI PETyTUPOBAHUS;

— TunoBeie CAY B XUMHYECKOW MNPOMBIIUIEHHOCTH; METOABl M CPEICTBA H3MEPEHUS
OCHOBHBIX TEXHOJIOTUYECKUX MapaMeTpoB; YCTOHUMBOCTh CAY;

— OCHOBHBIE MOHATHS 0 HeMMHEeHHBIX CAY, peleiHbIX CUCTeMaX, JJOTHUYECKHUX alrOpUTMax
yIpaBleHUS, aTaNTUBHBIX U ONTUMATBHBIX CUCTEMaX YIIPABICHHUS.

Ymems:

— ONpeNeNsiTh OCHOBHBIE CTAaTHMYECKME U JUHAMHYECKHE XapAaKTEPUCTHKH OOBEKTOB
YIpaBICHUS;

— BbIOMpATh pALUOHAIBHYIO CHUCTEMY PpEryJUpOBaHUS TEXHOJOTHYECKOTo MpoLecca;
OIIEHUBATh yCTOMYMBOCTh CAY;

— BbBIOMpPATh KOHKPETHBIE TUIIBI TPUOOPOB aist fuarnoctuku X 111
Braoemy:

— METOJIaMH TEOpUH aBTOMATUYECKOTO PEryIHpOBaHUs, OpraHU3alMM U pacuéTa CHUCTEM
ONTUMAJIBHOTO  YIPABIEHUS  MPOIECCAMH  XUMHYECKOW  TEXHOJOTHH  TOHKOTO
OpPraHUYecKOro CUHTE3A.

3. Kpartkoe conep:xkaHue TUCUMIIAHBI
Monpyas 1. Ocnosnvie nouamus ynpasieHusi XUMUKO-MEXHOLOSUYECKUMU NpoYeccamu.
3HaueHUe AaBTOMATHYECKOTO YIpPAaBIEHUS MJi1 Pa3BUTUS XMMHUYECKON MPOMBIIUIEHHOCTH.

OcobeHHocTH YOpaBJICHUA XHUMHUYCCKHM  MPCANPUATUEM W XHUMUKO-TCXHOJIOTHYCCKHUM



nporeccoM. TeXHUKO-3KOHOMHUYECKMH d3((EKT BHEOPEHUs aBTOMATH3UPOBAaHHBIX CUCTEM
ynpaBineHus. Ponp cucreM ynpaBieHus B oOecliedeHHUH Oe30MacCHOCTH  XUMHYECKOTO
IIPOM3BOJICTBA U OXPaHbl OKpYyXkaromien cpeasl. OCHOBHBIE TEPMUHBI U onpeneneHus. Mepapxus
ynpaBineHusi. OCHOBHblE MPHHUMIBI yrpasieHus. Knaccudukanus cucreM ynpaBieHUS
®ynkuunoHanbHast crpykrypa CAY. Ilokazarenu kauecTBa yrnpaBiIeHHUs.

Monayasb 2. Ocnogbl meopuu agmomamuiecko2o YnpasieHus.

Maremarnueckue monenun CAY. Jlunammdeckue xapaxkrepuctuku CAY. Hcnonbs3oBanue
onepanroHHOro ucuucienus s aHanuza CAY. TunoBble [uHaMUYecKre 3BeHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEPUCTUKH. OKBUBAJCHTHBIE MPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
VYceroitunBocTh muHEHHBIX CAY ¢ oOpaTtHOi#l cBs3bio. Kimaccudukamnuss 1 OCHOBHBIE CBOWCTBA
00BEKTOB yIpaBieHUs. MeTOoJbl OIpeNeNieHUus] CBOWCTB OOBEKTOB YympasieHHs. OCHOBHBIC
3aKOHBI PETyIUpOBaHus. PeryisiTopsl Ha OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX cereid. Lludpossie
U poOacTHBIE CHUCTEMBl YIpaBlieHHs. BbIOOp 3akoHa perylupoBaHUSI U OIpeJesieHHE
ONTUMAJIBHBIX TAPAMETPOB HACTPOMKH MPOMBILUIEHHBIX PETYIISITOPOB.
Mopnyas 3. H3mepenue mexnonocuueckux napamempos XuMuKko-mexHoa02u4ecKo2o npoyecca.
['ocynapcTBeHHass cUCTeMa IMPOMBILUICHHBIX MPUOOPOB U CPeACTB aBTOMaTH3anuu. OCHOBHbBIE
TEPMHHBl M ONpENENICHUs MeTposiornu. Mertoabl u3MmepeHuil. CpencTtBa H3MEPUTEIbHOU
TEXHUKH W WX CTaTHYECKUE M JUHAMH4YecKue cBoiicTBa. IlorpemmHoctn m3meperuii. CrocoObl
nepenaun WHGOpMAIMU Ha paccrosHue. OpraHuzanus IUCTaHIMOHHOW auarHocTuku XTTL
W3mepeHre OCHOBHBIX TEXHOJIOTMUECKUX MapaMeTpOB: AaBJIEHUS, TEMIIEpaTypbl, pacxoja H
KOJIMYECTBA, YPOBHS KHUAKOCTH M CHITyYUX MATEPUAIOB, COCTaBa U (DU3UKO-XUMHUYECKHIX
CBOICTB BEIIIECTB.
Mopnyabs 4. OcHosbl npoekmuposauus aemMoMamuideckux Ccucmem YNPAaeieHus XuMuKo-
MEeXHOI02UYeCKUMU NPOYECCAMU.
Ocob6ennoctu ympasnenuss XTII. PerynmupoBanue OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpOB:
pacxona, naBieHus, Temneparypbl, ypoBHs, pH. Texuuueckue cpencrBa CAY. OcHOBHbIE
Pa3HOBUAHOCTU YHPABIISIIOUIUX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKU U PACUET UCIIOJIHUTEIIBHBIX
MEXaHHU3MOB U PEryIHpyromux opraHoB. OdopmiieHue NpoeKTHOTO 3aJaHHsI Ha aBTOMAaTH3aLUIO
TEXHOJIOTUYECKOTO Tpoliecca. BeiOop Touek n3MepeHus, KOHTPOJIS, yIPaBIseMbIX TapaMeTPOB U
yIpapisomMX Bo3aeicTBUil. CTaHgapThl W YCJIOBHBIE OOO3HAYEHUS IJIS TEXHOJOTHYECKHX
cxeM. OcHoBuble cBefieHns 00 ACY TII B xumuueckoit npomeinuieHHocTH. [Ipumepsr ACY TII
B XMMHMYECKON MPOMBINUIEHHOCTH. OCHOBHBIE BBIBOJBI 110 Kypcy. COBpEMEHHbBIE TEHJICHIIUU B
paszButuu CY XTII.

4.00beM yueOHO# JUCUUIIJIMHBI:

B 3aueTHBIX B akanewm.
Bun yuebnol paboThl eIUHNLaX gacax
OO01asi TPy10€eMKOCTh M CHUILIHHBI 0 Y4e0HOMY IUIAHY 5,0 180
AyJAUTOpPHBbIE 3AHATHS: 0,78 28
Jlexuuu (Jlek) 0,28 10
[Ipaktuueckue 3ansarus (I113) 0,22 8
Jlaboparopusie 3ansTHs (J1ab) 0,28 10
CamocrositesbHas padora (CP): 3,97 143
CaMOCTOSITETLHOE U3YUYEHUE PA3ICIIOB TUCIIUIIIINHBI 3,97 143
Buja uTOroBOro KOHTpOJISi: 3a4eT/IK3aMeH 0,25 IK3aMeH
(&)

4.4.2. IUCUMILUINHBI BAPDUATHUBHOM 4YacTH (00s13aTe/IbHbIE 1M CHUILIUHDI)



AHHOTaNuA padoyeil NpOrpaMMbl JMCHUILTTHAHBI
«OCHOBBI 3KOHOMUKH M ynpaBJjieHusi npousBoacTsom» (b1.B.O/1.1)

1. eap AMCHMIIMHBI — TIONYYEHHE CHCTEMBl 3HAaHHH 00 OSKOHOMHYECKUX
3aKOHOMEPHOCTAX (YHKIIMOHHMPOBAHHS MPOMBIIUICHHOTO MPOW3BOJCTBA B CHCTEME
HaHHOHaHBHOﬁ 9KOHOMUKMU, OGY‘ICHI/IG 9KOHOMHYCCKOMY MBIIIJICHHUIO u
MCTIOJIB30BAHUIO MTOJYYCHHBIX 3HAHUH B MTPAKTUYECKOMN JIESTEITBHOCTH.

2. B pe3yabrare wu3yYeHUs JAUCUMILUVIMHBI O0O0Oy4YamoUIUiicd 10 MporpamMmme
0akajaBpUaTa J0JIKEH:

Obnadams cnepayromumu  oo0mekyasTypHbiMa  (OK) u  mpodeccuonanpapiMu  (T11K)
KOMITETCHIIUSIMU:
— CIOCOOHOCTh HCIOJIb30BaTh 3HAHUS OCHOB OSKOHOMHMKM B pasIUYHBIX cdepax
xusHeaestenpHocTr (OK-3);
— CHOCOOHOCTh aHAJTM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, OA0HpaTh 000pyAOBaHHE,
TOTOBUTH 3as1BKU Ha IproOpeTeHune u peMoHT obopynoanus (I1K-9).
3Hamu:
- OCHOBBI 5KOHOMHKH B PA3IMYHBIX cepax KU3HEAeATEIbHOCTH;
- HOpPMaTHUBHBIE [TPABOBbIE aKThI, PETJIAMEHTUPYIOIINE ACSITEIbHOCTD MPEAPHUITHS;
- METO/Ibl pa3pabOTKU ONEPaTUBHBIX U MPOU3BOJICTBEHHBIX TJIAHOB;
- METO/IbI U CIIOCOOBI OTLIATHI TPYAA.
Ymems:
— COCTaBIISITh 3asBKU Ha 000PYIOBAHNUE;
— COCTABJISITh OTUETHI 1O BBHITOJIHEHUIO TEXHUYECKUX 3aJaHUN;
- COCTaBJISITh TEXHUYECKYIO IOKYMEHTALUIO;
- OpraHU30BaTh padOTy KOJUIEKTUBA B YCIOBUSAX JIEHCTBYIOIIETO TPOU3BOJICTBA;
- TOTOBUTH MCXOJIHBIE IaHHBIC JJIsl BbIOOpa MU OOOCHOBAHHSA HAYyYHO-TEXHHUYECKUX U
OpPraHM3alMOHHBIX PELIEHUI Ha OCHOBE YKOHOMUYECKOTO aHaJIN3a;
— pazpabarbiBaTh OINEpaTHBHBIC IUIaHBI PabOT TEPBUYHBIX MPOU3BOJICTBEHHBIX
MIOAPA3ACIICHUMN.
Braoemy:
— METO/JIaMH W HWHCTPYMEHTAMH IMPOBEACHUS SKOHOMHUYECKOIO aHajau3a 3arpaT Hu
pe3yAbTAaTOB AESITEIIBHOCTU MPOU3BOICTBEHHBIX MOAPA3ICICHUIA;
- MHCTPYMEHTAMH IUIAHUPOBAHMSI W BBINOJHEHUS MEPONPUATUNH TO MPOU3BOACTBY
IPOJYKINY;
- OCHOBaMH YKOHOMUYECKUX 3HAHUN B Pa3IMUHBIX cepax KU3HEeAEATeIbHOCTH.
3. Kparkoe coaep:kaHue QyCUHHILTHHBI
Monyas 1. Beedenue. OcrHo8bl pblHOUHOU IKOHOMUKU
1.1 DxoHOMHYECKHE TOTPEOHOCTH, OJ1ara U pecypchbl. JKOHOMUYECKHE CUCTEMBI U UX CYIIHOCTb.
OOmmecTBeHHOE  TPOM3BOACTBO M OKOHOMHYECKHE  OTHOmIEHUs.  [Ipom3BOJACTBEHHBIC
BO3MO>KHOCTH OOIIIECTBAa MU SKOHOMHUYECKH BbIOOP. KpHBas mpou3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH YOBIBAIOIICH MpPENENbHON MOJIE3HOCTUM. THUIBI U MOAETH SKOHOMUYECKHUX CHCTEM.
DNeMEeHT 3KOHOMHUYECKON cucTeMbl. TpaauirioHHas sKoHOMHUYecKasi cuctema. CoOCTBEHHOCTS:
dbopMBbI 1 TTyTH UX TpeoOpa3zoBaHUS.
1.2 PpiHOUHBIA MeXxaHU3M crhpoca U npemioxkeHus. CoBepIICHHAss W HECOBEPIICHHAs
KOHKYypeHIIMU. ToBapHbI (PHIHOYHBINA) THI OOMIECTBEHHOTO Mpou3BojcTBA. CyIHOCTh U
YCIIOBUSI BOSHUKHOBEHUS PbIHKA. BUBI pHIHKOB U UX CTpykTypa. OyHKIMH pbIHKA. ToBap U ero
cBoiicTBa. Cripoc M MpejioKeHrue Ha pbiHKe. [IOHATHE «3IIaCTUYHOCTBY». DJIACTUYHOCTh CIPOca
U TpeasioKeHusi, TouedHass u jayrosas. CoBeplieHHass U HECOBEpPILEHHAs KOHKYPEHIIMH.
Mounomnonus. Makcumuzanus npruObUd MOHOTOIUCTOM. OJUTOTOHS.
1.3 TloHATHEe HaNMOHAIBLHOM SKOHOMHKHM, OCHOBHBIE MAaKpOIKOHOMHUYECKHE IOKa3aTEelu.
[ToHSATHS COBOKYITHOTO CIPOCa U COBOKYIHOTO MPEAOKEHUs, (aKTOpPhI, BIUSIONME HA WX



u3MeHeHus. [lorpebnenus u cOepexeHus. DKOHOMHYECKUN Kpyroodopot. IIpomsBoacTso,
obmeH u pacrnipeaenenue. [lorpedbaenue, coepekeHre, MTHBECTUIIMH TOBAPOB U YCIIYT.

1.4 ®unancoBas cuctemMa W (UHAHCOBAS MOJUTHKA OOIIECTBA. ['0CYAapCTBEHHBIH OIOMXKET U
rocynapcTBeHHbIN noar. Haoru u HamoroBas cucrema.

Mopnyas 2. Oxonomuueckue 0CHO8bl YNpasieHus npou3s00Ccmeom

2.1 Tlpennmpusitie Kak CyOBEKT PHIHOYHOTO XO3SIHCTBA. DKOHOMUYECKHE 3aKOHBI 1 OCOOCHHOCTH
UX TPOSBICHUS HAa MpEeNnpusTHH. Pollb crmenuamucTa XUMHYECKOH MPOMBIIUICHHOCTH.
[Ipeanpusitie B cUCTEME PHIHOYHOM HKOHOMUKH. [IpeanpusitTie — Kak CyOBEKT M OOBEKT
OpEeIPUHAMATEILCKON  IEeATeTbHOCTH.  3aKOHOJaTeNnbHas 0a3a  MpeANpUHAMATEIHCKOU
nesTeIbHOCTH. HopMaTuBHO-TIPaBOBbIE aKThl, PErJaMEHTHPYIOIINE IeATEIbHOCT MPEANPUITHS.
Opranu3anoOHHO-TIPABOBEIE (POPMBI MPEANPUHUMATEILCKONW JEATEIBHOCTH W KPUTEPHH KX
BbIOOpa. @OpMBI COOCTBEHHOCTH. BHELTHSS 1 BHYTPEHHSIS cpeia MPeApUSITHSL.

2.2 MatepuanpHo-TexHUYecKass 0a3a mpou3BojacTBa. ChIpbeBas M TOIUIMBHO-IHEPreTHYECKas
0aza XMMHUYECKHMX Mpou3BOJACTB. [Ipou3BoAcTBEHHas mporpaMmMa M IPOU3BOJICTBEHHAsS
MOIIHOCTh Tpeanpuatus. KauecTBO M KOHKYPEHTOCTIOCOOHOCTh MPOAYKIIMUA. DKOHOMUYECKOE
obocHOBaHME BBIOOpa CHIPhS M TOIUIMBA. PecypcocOepexeHue. ATbTEpHATUBHBIE HMCTOYHUK
CBIpBs U dHepruu. OpraHu3anus CKIaJICKOro X03sHCTBa.

2.3 MarepuanbHO-TeXHUYECKHE pecypchl npeanpusatus. OCHOBHBIE MPOU3BOICTBEHHBIE (HOH/IBI
XUMHYECKHUX MPEANPUATHI: TOHATHE, KIacCUpUKauus U CcTpykrypa. [loHsATHE U CTpyKTypa
OCHOBHBIX cpencTB. OIleHKa OCHOBHBIX CpencTB. MeToJapl OIEHKM OCHOBHBIX (DOHIOB.
[Tokazarenu HCIONB30BaHMS OCHOBHBIX MPOHM3BOACTBEHHBIX (DOHAOB. M3HOC M aMopTu3anus
OCHOBHBIX (poHAO0B. OueHka 3(()EeKTUBHOCTH HCHOJIB30BaHUS OCHOBHBIX IMPOU3BOJCTBEHHBIX
¢donnoB. Bocipons3BoacTBO OCHOBHBIX cpeacTB. OOOPOTHBIE CPEACTBA MPEANPUATHS: TTOHATHE,
cocTaB U CTpykrypa. Mcrounwku ¢dopmupoBanus 0OOpPOTHBIX cpeacTtB. OOopauynBaeMoCTh
000pOTHBIX cpeacTB. MaTepuanbHble 3amackl Ha npeanpustuu. OnpeneneHue moTpeOHOCTH B
00OPOTHBIX CPEJICTBAX.

2.4 Tpynosble pecypebl npeanpustus. Ilepconan npeanpustéas U ero crpykrypa. OCHOBBI
OpraHM3aly Tpyaa Ha npeanpuatud. J((eKTUBHOCTh MCIOIB30BaHUs MEpcoHaNa U paboydero
BpeMeHH. [Ipou3BOAUTENBHOCTh TPyAa U omiata Tpyaa. OpraHusanms 3apaOOTHOM TUIATHI Ha
npennpusitud. CoctaB M CTPYKTypa  MPOMBIIIJICHHO-IPOM3BOJICTBEHHOTO  IE€pPCOHAA.
[Tpou3BOIUTENBHOCT Tpy/ia: MOHATHE, MOKA3aTEU U METObI U3MepeHus. uauBunyansHas u
oOlIecTBeHHAs] ~ MPOU3BOJIUTENBHOCTh  Tpyna. PesepBel U (akTopbl  IOBBIIIECHUS
MIPOU3BOIUTEIILHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OTUIATHI TPYa Ha MPEATIPUSTHH.
Monyab 3. TexHUKO-2KOHOMUYECKUU AHAIU3 UHHCEHEPHBLX PEULeHUT

3.1 Jloxoasl M pacxobl HA MPOU3BOJICTBO, U PEATU3AINIO0 IPOAYKIIMH peanpusiTus. M3aepxku
MPOU3BOJICTBA MPOAYKIIMH (CEOECTOMMOCTB), MPUOBLIb, PEHTA0ETHPHOCTh M 1IEHOOOpa3OBaHME.
[TonsTHE 3aTpaThl Ha TPOM3BOACTBO MU PEANM3ANMIO MPOAYKIHU (cebecTomMocTh). Bumsl u
3HaueHue kiaccupukanuu 3atpar. CTpykTypa 3aTpaT Ha MPOU3BOJACTBO U pPEaJU3aLHUIO
npoaykuuu. OCOOCHHOCTH pacueTa 3aTpaT Ha IMPOU3BOJACTBO U PEAM3AlHI0 MPOAYKIHH B
KOMIUIEKCHBIX ~Mpou3BojAcTBax. (OCHOBHbIE IyTH CHIIKEHHUS 3aTpaT Ha IPOU3BOICTBO
nponykuun. Jloxoael mpennpustus. [loHsTHe MpUOBUIM U 10XOAa MPEANPHUATUS, METOIbI HX
pacuera. PenrabenbHOCTh, €€ BUIBI M METOAbI pacuera. [IyTu MOBBIMIEHUS NPUOBUIH U
peHTabeTbHOCTH Ha MPEATPUATHSX.

3.2 llenooOpa3zoBaHue W IIeHOBas TMOJWTHKA. lleHa Ha TNPOAYKIHUIO W  MPUHIUIIBI
1ieHooOpaszoBanus. Bunel neH. CTpyKTypa [EHbI, CUcTeMa 11eH. B3anMOCBS3U 1IeH U U3JCPKEK.
IlenoBas monuTuka. Pa3paboTka 11eHOBOM CTpaTeTUH.

3.3 ®OuHAHCOBO-KPEAUTHBIC OTHOIICHUS MPEINPHUITHI U cucTeMa HanmorooOnoxenus. [lonstue,
COCTaB M CTpyKTypa (uHaHCOB mnpeanpustus. CymHoCcTh, (QYHKIMH W 3a7ayd (UHAHCOB
npennpustus. CoOCTBEHHBIC W 3aeMHBbIC (PMHAHCOBBIE pecypchl. bamaHC JOXOIOB U pacxooB.
Hanorosas mnonutuka. [lpuHuunsl Hanoroo6nokenus. Hamorm u mnaTexu, yCTaHOBJICHHbBIE
3aKOHOJATELCTBOM: BHJIBI, CTaBKH, OOBEKTHI HAIOTOOOJOXKEHUS M CPOKH YIUIAThl HAJlOra B
OIOKET.



4.00beM y4eOHOI JUCUMIIJIMHBI:

Bun yaeOHO# paboThI B 3aueTHBIX B akanewm.
eMHHIIAX gacax
O0mast Tpy10eMKOCTh JUCHMILIMHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIC 3AHATHS: 0,22 8
Jlexumm (Jlek) 0,22 8
[Tpakruueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 2,53 91
CaMOCTOATEIbHOE U3YUEHHE PA3esIOB TUCLIUIIINHBI 2,53 91
Bua koHTpoJA: 3aueT/3K3aMeH 0,25 JK3aMeH
®

AHHOTanusa padoyeil nporpammsl Aucuuniannbl «lIpasosenenne» (b1.B.0/1.2)
1. Henu AUCHUIUIMHBI — TIONyYEeHHE OCHOB TIPABOBBIX 3HAHUH, (OPMHUPOBAHUE
MIPABOBOM KYJIbTYpPbl aKTUBHOT'O, 3aKOHOMOCITYIITHOTO IPaKIaHHHA.

2. B pe3yabTrare wu3yYeHHMs [MCHMIUIMHBI O0y4Yaroumiuiics

0akaJjiaBpuaTa J10JIKeH:

Obnadams cnenyronuMu o0meKyabTypHbIME (OK) KOMIIeTeHITUAMMU:
- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI TMPABOBBIX 3HAHUU B pPa3NUYHBIX cdepax

nesitenbHoCcTH (OK-4).
3namo:

no mporpamme

- OCHOBBI POCCHUICKON MPaBOBOM CUCTEMBI U POCCUIMCKOTO 3aKOHOIATEILCTBA, OCHOBBI
OpraHm3alii U (QYHKIMOHUPOBAHUS CYACOHBIX M WHBIX TNPABONPUMCHUTEIBHBIX U

MIPaBOOXPAHUTENIbHBIX OPraHoOB;

- MMpaBOBbBIC W HPABCTBCHHO-OTUYCCKHUC HOPMbI

JCATCIIBHOCTH,

chepe mnpodeccruoHaNTBHON

- IPaBOBbIE HOPMBI, PETYIUPYIOIIME OTHOIICHHE YEIOBEKa K YEIOBEKY, OOILECTBY,

OKpY>Karolleu cpere;
- npaBa U 0043aHHOCTH TPaKJaHUHA;
- OCHOBBI TPYJIOBOT'O 3aKOHOJJATENLCTBA;
- OCHOBaMH XO3sIICTBEHHOT'O TPaBa;

- IIPABOBBIE ACTIEKTHI TPO(ECCHOHATBHOM NESTEIbHOCTH.

Ymems:

- MCIIOJIb30BaTh ATUUECKNE U IIPABOBbIE HOPMBI, PETYIMPYIOIINE OTHOLLIEHUE YEIOBEKa
K 4eJIOBEKY, OOIIECTBY, OKpYKalollel cpesie, NCIOIb30BaTh IpaBa U CBOOObI YEIOBEKA

U TpaKAaHUHA MIPH pa3pabOTKe COIUAIBHBIX IPOEKTOB;

- HCIIOJIb30BATh U COCTABJIATHL HOPMATUBHBIC U MMPABOBLIC JOKYMCHTBI, OTHOCAIIUCCA K

npodeccuoHalbHON  AESITENbHOCTH,  MPEANPUHUMATH

BOCCTaHOBJICHUIO HAPYILICHHBIX IIPAB;

HEOOXOAMMBIE  MEpBHl K

- peanu3oBbIBaTh MpaBa M CBOOOJBI YElIOBEKa M TpakJaHWHA B Pa3IMYHBIX cdepax

KU3HCACATCIIBHOCTH,

- J1aBaTh HPABCTBEHHYIO OLICHKY KOPPYIILMOHHBIM IIPOSIBICHUSM.

Bnraoemy:

- MOJlyYeHHBIMH TIPAaBOBBIMH 3HAHUSAMU B TMpodeccnoHalbHOM U HHBIX cdepax

JCATCIIBHOCTH.

3. KpaTkoe coaep:xaHue TUCUMIIJIMHBI:




Ilonstne u npusHaku rocyaapcrBa. Dopmel rocynmapcrtsa. @OyHKIHMHM TIOCYIapCTBa.
[TonsiTne n npusHaku npaBa. OCHOBHBIE ITPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
MCTOYHMKOB MpaBa. OmnpeneneHue 3aKOHAa M MOA3AKOHHBIX aKTOB. JlelicTBHE HOPMAaTHBHBIX
IIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsTHE MpaBOBBIX HOPM, X CTPYKTYypa.
Cuctema mpaBa. YacTHoe W myOIMYHOE MpaBo. MarepuanbHOE U IPOLECCYalbHOE IPaBo.
[IpaBooTHOIIEHNE: OOBEKT, CYOBEKT U COAECpKaHUE TpaBOOTHOIIECHUH. FOpuanieckue (hakThl.

Koncturynus — ocHoBHoii 3axkoH Poccuiickoit ®@enepanun. PeaepaTuBHOE yCTPOUCTBO
P®. Cucrema rocygapCTBEHHBIX OpPraHOB M MPUHLMN paznaeneHus Biaacted B PD. Ilonarue
rpaxaancTBa. llpusHanwe, coONIOACHME, 3alllMTa pPAaBHBIX IMPaB JKEHIIMH W MYXYHUH Kak
OCHOBHas 003aHHOCTb TOCYIapCTBA.

[TonaTne U mpeaMeT agMUHUCTpaTUBHOTO npaBa. O6mas xapakrepuctuka Konexca PO 06
aIMUHUCTPATUBHBIX IPABOHAPYIICHUSAX. AJIMUHHUCTPATUBHBIE NPaBOHAPYLICHUS: IOHATHE H
NpU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NPUHIUIEIL. [loHsATHE, TPU3HAKY U
BH/IbI AIMUHUCTPATUBHBIX HAKa3aHUN.

IlonsiTiE W TpeaMET YroJIOBHOTO MpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HMKHOBeHHs. lloHsaTme mpecTymneHus: npusHaku, cTpykrypa. CocraB
npectyienusi. Coydyactue B mpectymieHud. OOCTOATENbCTBA, UCKIIOYAIOIINE MPECTYIHOCTh
nessHus. [loHsThe, menmm W BHUIBI HaKa3aHWHM. YTOJOBHAas OTBETCTBEHHOCTh 3a COBEPILECHHE
NPECTYIUIGHUH. YCIOBHOE OCYXJEHHE, OCBOOOXKICHHE OT YIrOJOBHOW OTBETCTBEHHOCTH.
[IpenmMeT ¥ OOBEKT KPUMHHAJIMCTUKUA. MeToapl W 3aJaud KpUMHHAIUCTUKH. [loHsaTue
KpUMUHAIUCTHYECKOW — uaeHTU(uKamuu. OOBEeKTBl W BHABl  KPUMHUHAIACTUYECCKOU
uaeHtuduxanyuu. Kpumunanucrudyeckas Texuuka. KpumuHanuctTuueckast TAKTHKA.

DKOJIOTMYECKOE MpaBO: MOHSITHE, NMPEAMET METOJ M MCTOYHUKU 3KOJOTHYECKOro IMpaBa
P®. TlonsTue, BUABI U CTPYKTypa KOJOTUYECKUX MPABOHAPYUIEHUU, OTBETCTBEHHOCTh 3a UX
COBEpIIICHHUE.

[Tonstue undopmanuu. OTBETCTBEHHOCTh 3a HapyIIEHHE 3aKOHOJATENIbCTBA O 3alIUTe
uHpopmanuu. [ocymapcTBeHHass TaifHa: TIOHATHE, 3alllUTa, TIPABOBOE PETYIUPOBAHUE
TOCYJIapCTBEHHOM, cly)keOHOW W wuHOM wuHbopmanuu. KouduneHnuanpHas wuHPOpMALUS:
MOHSITUE, BUBI U 3aIIUTA. 3alIUTa IEPCOHANBHBIX JAHHBIX IPaKJaHUHA.

[lonsiTne, mnpeaMer © METOA TpaxAaHCKOro mnpasa. IloHsATHE TrpakIaHCKOro
OpaBoOTHOLIeHUs, ero  crneuu¢puka. CTpykTypa  TpaKJAaHCKOTO  MPABOOTHOILICHHS.
[IpaBoseecniocOOHOCTh CYOBEKTOB TPAXAAHCKOTO MPABOOTHOIIEHU. ['pak1ane Kak CyOBEKTHI
rpakaaHcKkoro npasa. GU3NYECKue U IOPUANYECKUE JIUIA: TIOHATHE, TIPU3HAKH, KIaccu(uKaIus.
Opunuueckne ¢axtel. I[IpaBo cobctBeHHocTH. [loHsATHE aBTOpckoro mpaBa. IlonsTue
nateHTHoro mpasa. llonsTue uHTeekTyanbHo coOctBeHHOCTH (MC) M HCKIIOUHUTENBHOTO
npaBa. Knaccudukanus MC. Cucrema nmpaBoBOW OXpaHbl WHTEIUICKTYyaJIbHOH COOCTBEHHOCTH,
ABTOPCKHUX M MAaTEHTHBIX MPAB.

[TonsiTe XO3SUCTBEHHOTO (MPEANPUHUMATEILCKOTO0) TpaBa. [IpeameT XO03siCTBEHHOTO
(MpeAnpUHUMATENILCKOT0) TpaBa, MPU3HAKH, METOABI MPAaBOBOrO perynupoBanus. [loHsTue
XO3SIICTBEHHOM M IPEANPUHUMATENBCKON IESITEILHOCTH.

[IpaBoBOe peryanpoBaHHE CEMEWHBIX OTHOLICHWH. 3aKIIOYeHHE M TpeKpalieHue Opaka.
[IpaBa u 00s13aHHOCTH poauTenel u aerei. AnmumenTsl. @opMbl BOCIUTaHUS ST, OCTABIIUXCS
0e3 rmomneyeHust poJUTENICH.

[Ipenmet u MeTo TpyAOBOTO MpaBa. Tpya0BO 1OrOBOP: MOHATHE, CTOPOHBI, COAECPKAHUE.
Pabouee Bpems. Bpemst orapixa. TpynoBslie criopsl. JuciummHa Tpyaa.

[TonssTue m ucrokum koppynuuu. HopmatuBHOe omnpeneneHue Koppyniuu. [IpuyauHb
pacnpocTpaneHus koppyniuu. Hakaszyemble u HeHakazyembie (GopMbl Koppymuuu. CKpBITHIE
(TaTeHTHBIE) (GOopMBI KOoppynuuu. DPopmbl KOppyHuUHUH-TpecTyIuieHus. PopMbl KOppYMLUUU-
npoctynka. DOpMbl MOJUTHUECKONW Koppynuuu. HopmaTHBHBIC MpaBOBbIE akThl B cdepe
npoTuBosecTBUg  Koppynuuu. Denepanbubiii  3akoH ot 25.12.2008 Ne 273-®3 «O
MPOTUBOCUCTBUHU KOPPYIILIUN».

4. O0beM yueOHOM JUCUMIIJIMHBI



Bunsl yueOHoii paboTh B 3auetnsix | B akagem.
€IMHULIAX yacax
O0mast Tpy10eMKOCTh JUCHUMILIMHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIC 3AHATHS: 0,11 4
Jlexumm (Jlek) - -
[Ipakruueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 2,78 100
Buja xonTpoJsi: 3a4er / 3k3aMeH 0,11 3auer
“)

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Teopus BeposiTHOCTEl 1 MaTeMaTHnuyeckas cratuctuka» (b1.B.O/1.3)

1. Heap aucuunauHbl — QOPMUPOBAHUE Y CTYACHTOB CHUCTEMBbl OCHOBHBIX MOHSATHUH,
UCIIOJIB3YEMBIX ISl TIOCTPOCHUSI BAKHEUIIUX MATEMAaTHYECKUX MOJENEH, U yMEHUS
UCIIOJIb30BaTh MaTeMaTUYECKUE METOIbI I OMMCAHUSI PA3JIMYHBIX MTPOLIECCOB.

2. B pe3yabrare wu3y4YeHHs [AUCHUIUVIMHBI O00y4YawInuiici MO0 mporpamMmme
0akaJjiaBpuaTa J10JIKeH:

Obnadams cnenyronumu npodeccuoHanbHbiME ([1K) komneTeHmsaMu:
- CIOCOOHOCTHIO TUTAHUPOBATh W MPOBOIUTH (DU3MUECKHE M XUMHUYECKHE JKCIEPUMEHTHI,
IPOBOAUTH O00pabOTKY UX PE3yJIbTaTOB M OIEHHBATh IMOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bI U
YCTaHABIMBATh TPAHUIIBI MX MPUMEHEHUS, MPUMEHATh METOJIbl MAaTEeMATHYECKOTO aHajin3a H
MOJICIIMPOBAHUS, TEOPETUUECKOTO U dKCTIEpUMeHTaIbHOTO nccnenoBanus (I1K-16).

3Hamu:
- OCHOBBI TEOPUH BEPOSTHOCTEH U MATEMaTUYECKOW CTaTUCTHKHY;
- MaTeMaTH4YeCKWe TEOPUUM W METOIbl, JIeKallie B OCHOBE IOCTPOSHUS MaTeMaTHYEeCKHUX
MOJCTICH;
- OCHOBBI IPUMEHEHHUS MaTEMAaTHUECKUX MOJIENeH U METOJIOB.

Ymems:

- BBIOMPATh MaTEeMATUYECKUE METOIbI, TPUTOIHBIC JUIsI PEIICHUs KOHKPETHOW 3a/1a4H;
- HCIOJIb30BaTh MAaTE€MaTHYeCKHE TOHSATHUS, METOAbl M MOJENU Ui OMHCAHUS Pa3IHMYHBIX
IIPOLIECCOB;
- BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, JIEKaIllle B OCHOBE KOHKPETHBIX MPOIIECCOB;
- HCTIOJIB30BaTh OCHOBHBIE METOIbI CTATHCTUYECKON 00pabOTKH TaHHBIX;
- IPUMEHATh MaTeMaTUYECKUE 3HAHUS HAa MEKIUCIUILIMHAPHOM YPOBHE.

Braoemy:
- OCHOBaMHU (yHJAaMEHTAIbHBIX MaTeMaTH4YEeCKMX TEOpUA U HaBbIKAMH HCIOJIb30BaHUS
MaTEeMaTHYECKOTO arniapaTa;
- METOJIaMH CTaTUCTUYECKON 00pabOTKK MH(MOpMAITUH.

3. Kparkoe cogep:kanue 1uCHUNIHHBI:

1. Teopust BepositHocTeil. CiryyaliHbie BeJJMYUHBI H MX 3aKOHBI pacnpeeIeHusl.

[Ipeamer Teopun BeposTHocTel. CydaitHbie CoOObITHS. [IpOTHBOMONIOKHBIE COOBITHS.
HezaBucumble coObiTusa. OtTHOcHTenbHass dacToTa. Kiaccnyeckoe H  IeOMETpHYEcKOe
ONpECIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUsl BEPOATHOCTEH. MeTonbl BBIYMCIICHUS
BeposiTHOCTeH. IIpocTpancTBO  aneMeHTapHBIX — coObiTuid.  Kiaccuueckoe — ompeneneHue
BEPOSITHOCTH.  AnreOpa  COOBITHH: TEOPEMBI O  BEPOSTHOCTH  CYMMBI  COOBITHHA,
IPOTUBOMOJIOXKHBIX COOBITHH, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yromux
MOJIHYIO IPyNIy. AKCHOMAaTHYECKOE ONPENEICHUE BEPOATHOCTH. CTaTUCTUYECKOE ONPEICIICHNE
BEPOSATHOCTH. YCIIOBHAsl BEPOSATHOCTb. TeopemMbl O BEPOATHOCTH NPOU3BEACHUS 3aBUCUMBIX U




He3aBUCHMBIX coObITHil. [lomHast BeposTHOCTB. [loBTOpHBIE HcnbiTanus. Popmyna beprym.
JloxanbHas u uHTETrpaibHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

[lonsaTue cimyuailHOW BeIWMYMHBI. /[MCKpETHBIE M HENPEPHIBHBIE CIydailHble BEIMYMHBL. 3aKOH
pacripefiesieHust ciydyaidHOW BenmuuuHbl. DYHKIHS pachpeneieHus, €€ CBOMCTBa, rpaduk.
[InoTHOCTH pacmpenenacHus HENPEPHIBHOM CIy4allHON BEIMYMHBI (IIJIOTHOCTH BEPOSTHOCTH).
®opmynia Uil BEPOSTHOCTH TOMAaAaHUs HENPEPHIBHOM CIIy4YalHOW BEJIWYMHBI B JTaHHBIN
UHTEPBAJI, BBHIPAKECHHBIM 4Yepe3 IUIOTHOCTb BEPOSTHOCTH, T€OMETPUYECKUNA CMBICT (POPMYIIBL.
bunomuanbeHOE pacrpezaenenue, pactpeneneHue Ilyaccona, paBHOMEPHOE paclpeelieHue,
HOPMAJIBHOE PacCIpeeIeHUe, IKCIIOHEHIIUAIBbHOE PACIIPEACIICHUE.

2.MaremaTH4ecKas CTaTHCTHKA.

[Ipenmer Mmarematuueckoil crtaTUCTUKU. OCHOBHBIE 3a7aud MaTEMaTHYECKOM CTATUCTUKHU.
Bri6opounsiii meton. Ctatuctuueckoe onvcanue. Beibopku. ['ucTorpamMmma M MOJIUTOH 4acToT.
Cratuctuueckas (ammupudeckas) GyHKIUS pacripenesneHus. BeiOopouHble XapaKTepUCTHKH U
ux pacmnpenenenus. CocrositenbHble, 3Q(GEKTUBHbIE CMEIIEHHbIE M HECMEIEHHBIE OLEHKU
napaMmeTpoB. CTaTUCTHUECKOE CPEHEE, CTATUCTUYECKAsI JUCIIEPCUS M CTaTUCTHUUECKOE CPEIHEE
KBaJPaTUYHOE KAK TOYEUYHBIE OLICHKM HEU3BECTHBIX: MATEMaTUYECKOIO OXUIAHUs, TUCIEPCHUH,
CPEIHErO KBAJpPaTUYHOI'O OTKIOHEHHUs. JloBepUTEIbHBIE UHTEPBAIbl U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OIEHKH HEM3BECTHOM BEPOSITHOCTH 1O OonbliuM BeIOOpkam. JloBepuTenbHas
OLICHKa MAaTE€MaTHYECKOro OKMIAHUS NpU HEU3BECTHOW aucnepcuu. [loBepuTenbHasl OLEHKA
CpeIHEero KBaJIpaTUYHOro OTKJIOHeHus. TouHble BbIOOpouHble pacnpezenenus: CrbroaeHta (t-
pacnpenenenue), Pumepa-CHenekopa (F-pacnpenenenne), Ilupcona (Xz-pacnpeneneHHe).
[IpoBepka cCTaTUCTHYECKUX THUIOTE3. MaTeMaTH4ecKne METOJbl IMPOBEPKU CTATHCTHYECKHUX
TUIOTE3. DJIEMEHTBI TEOPUH KOPPEISALIUY.

4.00beM yueOHO# JUCHUIIJIMHBI

Bunsr yaeOHOM paboTh B 3ayeTHBIX
B akanem. yacax
eUHULAX
O0mast Tpy10eMKOCTh AU CHUIJINHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,11 4
[Tpaktuueckue 3anstus (113) 0,22 8
CamocrositenbHas padora (CP): 1,67 92
3auer
Bua xoHTpOJISi: 3a4eT/3K3aMeH 0,11 )

AHHOTaNuA padoyeil NpOorpaMMbl JMCHUILTTAHBI
«JlomostHUTE IbHBIE TJ1aBbI oOprannyeckoil xumumw» (b1.B.0O/1.4)

1. Heap aucUMIVIMHBI — TpUOOpPETeHHE OOYYAOIIMMKCS 3HAHUH O CTPOSHUU
OpPraHUYECKUX COCAMHEHUI, OCHOBHBIX XMMHUYECKHX CBOMCTBAX pPa3jIMYHBIX KJIacCOB
OpTaHUYCCKUX COC[[I/IHCHI/Iﬁ U MCTOJAaX HX IMOJIYYCHHA, KaK IMPOMBINIJICHHBIX, TaK U
1a00paTOPHBIX.

2. B pe3yabrare wu3y4YeHHs [AUCHUILVIMHBI O00y4YawInuiici MO0 mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadams cnenyronumu npodeccuoHanbabiME ([1K) komneTeHmsaMu:

— CIIOCOOHOCTHIO TUTAHUPOBATH M MPOBOAUTH (DPM3MUYECKUE U XUMUUYECKUE SKCIICPUMEHTHI,
MpPOBOAUTH OOpPabOTKY UX pE3ylIbTaTOB M OLIEHWBATh IOTPELIHOCTH, BBLABUTATh
TUMOTE3bl  yCTAHABIMBATh TPAHUIBI HMX  NPUMEHEHUS, MPUMEHITh  METObI
MaTEeMaTHYECKOIr0 aHaIM3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO
uccnenoBanus (I1K-16)



— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCAUHEHUU U
MaTepuajoB Ha UX OCHOBE Ul pelieHus 3a1ad npodeccrnonanbHoi nesrenbHoctu (ITK-
18)
— TOTOBHOCTBHIO H3y4aThb HAyYHO-TEXHMUYECKYI0 HMH(POpPMAIMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccnenoBanus (I1K-20).
3namo:
— TEOpPETUYECKHE OCHOBBI CTPOCHUSI U CBOMCTB pPa3JUYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMIA,
— CIOCOOBI TIOMYYEHWS W XHUMHUYECKHUE CBONCTBA OCHOBHBIX KJIIACCOB OPTaHUYECKUX
COCIUHCHMIA,
— OCHOBHBIE MEXaHU3MBI TPOTEKAHUSI OPTaHUYECKUX PEaKIINA;
Ymemu:
— TNPUMEHSTh TEOPETUUYECKUE 3HAHUS JJI CUHTE3a OPTaHMYECKUX COCAUHEHUN Pa3INuHbIX
KJIaCCOB;
— aHAJIM3UPOBATh U MPEJICKA3bIBATh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHECHHUI;
— COCTaBJIATh CXEMbI CUHTE3a OPTaHUYECKUX COCAUHEHUH, 3aJaHHOTO CTPOEHNS;
Braoemy:
— OCHOBAaMM HOMEHKJIATYpbl U KIaccu(PUKAIIMN OPraHUYECKUX COeIMHEHUM;
— OCHOBHBIMHU T€OPETHUUYECKHUMU MPE/ICTABIICHUSIMU B OPraHUYECKON XUMUH;
— HaBbIKaMU 00OCHOBAHHUS PallMOHAJIBHBIX CIIOCOOOB MOJTYYEHHS] OPraHUYECKUX BEIECTB.
3. Kpartkoe conep:xkaHue TUCHUILIAHBI
["anoreHonpon3BOIHBIE. Knaccudukanms. Howmenxkiarypa. Ankun- u
AUTWITATIOTeHUIBl.ApOMaTHYeCKe  ramoreHuasl. W3omepus. Homenknatypa.  CrocoObl
nonydeHnus. [IpocTpaHCTBEHHOE M JJIEKTpOHHOE cTpoeHue. dusznueckue cBoicTBa. Peakumu
HYKJICOQWIHHOTO 3aMeleHuss W OoTmierieHus. [loHsTHe HYKICO(PWIBHOCTH U OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKJICOQMIbHbIE peareHThl. CUHTE3.
DJIEMEHTOOPTaHUYECKUE COEIUHEHMs. THUIbl CBA3EH B AJIEMEHTOPraHMYECKUX COCAMHEHUSIX.
CrnocoObl TIOJIY4eHHS] JIMTUH- W MarHMMOpPraHWYecKuX coeauHeHui. Peaknus ['punbspa,
MeXaHu3M. Peakiuu ¢ KapOOHUIBHBIMU COCTUHEHUSIMHU.
Cruptel. ®enonbl. [IpocTie 3dupbl. DnOKCHCOSAUHEHUSA. ATBIAETH/IBI, KeTOHBI. KapOoHOBBIE
KHCIIOTBI U WX MPOM3BOAHBIE. B KaXXIoM Kjacce paccMaTpuBarOTCs CIEAYIOLIUE pPa3elibl:
U30MepUs, HOMEHKIaTypa, (Gu3MYecKhue W XHMHUYECKHE CBOMCTBA, CIOCOOBI MOJyYEHUS.
Mexanusmel peakiuii. CUHTES.
KapOoHoBBIE KHUCTOTHI U UX MPOU3BOJHBIE. B KaXa0M Kjacce paccMaTpUBAIOTCS CIEIYIOIINE
paszenbl: HW30MEpHus, HOMEHKIATypa, (U3NYECKUE ¢ XHMHYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. Mexanusmbl peakiui. CUHTE3.
Manounossiit  3¢up. Ilomydenme. Crpoenmne, CH-KucnorHocts. Peaknum KoHIEHCAIWH
MaJIOHOBOTO 3(Hpa U MaJOHOBOM KHUCJIOTHI C albJerugamMu. AMHHOKHUCIOTHL. /lukapOoHOBBIE
KHUCJIOTBHI.
A3oTcoaepkalye  COEIUHEHHS. Hutpocoenuuenusi. Amunbl. B kaxaom  Kiacce
paccMaTpuBaOTCS CIEAYIONINE pa3Aeiibl: H30MepHs, HOMEHKIATypa, (GU3NUECKUe U XUMUIECKHUE
CBOMCTBA, CITOCOOBI MoJTy4eHus. Mexanu3Mmbl peakiuii. CUHTE3.
A3a- 1 T1a30CoeMHEHUSI.
[Tonyyenue nMa30COEAUHEHUN peakIUedl OUa30TUPOBAHUS: YCIOBUS INPOBEICHUS PEAKIHUU U
MexaHu3M. Pusnueckue CcBOMCTBA. XHMHYECKHME CBOWCTBA. [lojlyueHHe W NOpPUMEHEHHE
azocoequHennii. CUHTE3.
4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEIX B akazeM. yacax
Bun yueGHOM paboThI €AMHULIAX

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 10,0 360
TUIAHY

AyIMTOpPHbIE 3AHATHS: 0,89 32




Jlexuuu (Jlek) 0,28 10

[Ipakruueckue 3anstus (113) 0,22 8

JlaGopaTtopHsbie 3ansTHs (J1ab) 0,39 14

CamocrositesbHas padora (CP): 8,75 315

Jpyrue BUabpI CaMOCTOSITEILHON paOOTHI 8,75 315

Buja koOHTpoOJIsSi: 3a4eT ¢ OLeHKOM / IK3aMeH 3ader ¢
0,11 ouenkoii (4)
0,25 Ik3ameH (9)

AHHOTaNuA padoveil NPOrpaMMbl M CIHUILIAHBI
«MHCcTpyMeHTaJIbHBbIE MeTOABI XUMHYecKoro anaan3a» (b1.B.0O/1.5)

1. Heab auCHMIVIMHBI — TpuoOpeTeHHe OOyJarolMMHUCS 3HAaHUM 1O OCHOBHBIM
rpynmnaM MeETOJ0B XHMHMYECKOTO aHaiu3a, Haubojiee IIUPOKO MPUMEHSIEMbIX B
NPOMBIIIJICHHOCTH M HMCCJIEIOBAaTeNbCKOM paboTe, a Takke KOMIIETCHIINH,
HEOOXOJUMBIX  XHMMHUKAM-TEXHOJIOraM BCEX CIEUMaJIbHOCTEH JJs  pelleHUs
KOHKPETHBIX 33/1a4 XUMHUYECKOTO aHAJIN3a.

2. B pe3yabrare wu3yYeHUs JAUCUMIUVIMHBI O0O0y4YaloUIUiicd 10 mNporpamMmme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyrouumu npodeccrnonanbabiMu (1K) komneTenusamu:

— CHOCOOHOCTBIO TIPOBOJMTH AHAIU3 CBIPbS, MAaTE€pPHaJOB U TOTOBOW MPOAYKIIUH,
OCYIIECTBIISITh OIIEHKY pe3ysbratoB aHanu3a (I1K-10);

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOAUTH (PU3MUYECKHE M XUMHUYECKHE IKCIIEPEMEHTHI,
POBOAUTH 00pabOTKY pe3ybTaTOB M OIIEHUBATh MOTPEIIHOCTH, BBIBUTATh TUIIOTE3bI U
U YCTAaHABJIMBATh TPAHULIBl UX MPUMEHEHHS, MPUMEHSITh METOJbl MaTEMaTHYECKOTO
aHaJau3a W MOJEIIMPOBAHUS, TEOPETHYECKOTO M SKCHEPUMEHTAIBHOIO MCCIIEJOBAHUS
(IIK-16);

— TOTOBHOCTHIO TPOBOAUTH CTAHJAPTHBIE U CEPTU(PUIIMPOBAHHBIE UCTIBITAHUS MAaTEPHAJIOB,
u3JIenuid U TexHosornueckux mnporeccon (I1K-17);
3namo:

— TEOPETUYECKHE OCHOBBI METOJO0B MHCTPYMEHTAJIBHBIX METOJOB XMMMUYECKOTO aHalIHu3a
(MMXA);

— mporiecchl ((OPMUPOBAHHS AaHATUTUYECKOTO CUTHAJA B pa3nuuHbiXx UMXA;

— paccMOTpeHHE MPHUHIIMIIOB U3MEPEHHI B CTaHIApTHBIX pUbopax;

— ocHoBbl MeTposoruu UMXA B cootBercTBuM ¢ pekomeraanusmu NIOTTAK.

Ymems:

— TPUMEHATh NPUOOPETEHHBIE TEOPETUUYECKUE 3HAHUS W MPAKTUYECKHE HAaBBIKU B
npohecCHOHANBHON NEeSTENIbHOCTH ISl PEIIeHUs KOHKPETHBIX XUMHUKO-aHATUTHUECKUX
3az1ay;

Braoemy:

— w™eronosnorned UMXA, muMpoko HCHONB3yeMBIX B COBPEMEHHON aHAJIMTHYECKOMN
MIPaKTHKE;

— CcHCTeMOii BbIOOpa METO0/1a KAUECTBEHHOTO M KOJIMYECTBEHHOT'O0 XMMUYECKOTO aHAIIN34,

— OIICHKOH BO3MOKHOCTEH METOHa aHaIn3a;

— OCHOBHBIMH CIOCOOAMH METPOJIOTUYECKOH 00pabOTKH pe3yinbTaTOB KOJIWYECTBEHHOI'O
XMMHYECKOI0 aHan3a.

3. Kparkoe coaepxaHue IUCHHUIINHBI:

O6mas xapaktepuctika UMXA. OCHOBHBIE MCTOYHHUKH TOTPEITHOCTEH Ppe3yIbTaTOB
aHanmu3a U cnocoObl ux oneHku. OueHka mpesena oOHaApYKEHHUS C UCIOIb30BaHUEM (HOPMYJIbI
Kaiizepa u crangapTHOro OTKJIOHEHHSI MUHUMAJIBHOTO JieTekTupyemoro curdaia mo MIOITAK.
JIuHeWHBIN AUana3oH omnpeaesieMbIX KoHIeHTpauuil. CranaapTHbie 00pa3bl coctaBa. OCHOBHBIE
AQHAIUTUKOMETPOJIOTHUECKHE XapaKTEePUCTUKU METOJOB U PE3yJIbTaTOB aHAJIM3a, CIOCOOBI MX
OLIGHKU: TIpenen OOHapyXeHUs, KO3(QQHUIMEHT YyBCTBUTECIBHOCTH, TPAHMLBI HANa30HOB




OIIpEAEIAEMBIX COACPKAHUM, CEIIEKTUBHOCTD, IPELIM3UOHHOCTbD, IIPABUIIBHOCTD, 3KCIPECCHOCTb.
Metonasl mpo6ooTOOpa, pa3aeneHus: 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus UMXA. IIpueMbl KONMUECTBEHHBIX U3MEPEHUM (METOJ I'palyHnpOBOYHON
3aBHCHUMOCTH BHEIIHETO M BHYTPEHHETO CTaHAapTa, METOA J00aBOK). AHaJUTHYECKUE U
METPOJIOTHUECKUE XaPAKTEPUCTUKU PAa3IUYHBIX WHCTPYMEHTAJIBHBIX MeTon0B. lloHsATHE 00
aTrTecToBaHHOW Metoauke. [IpoOmembl BeiOOpa Meroma aHanm3a. OOOOIICHHBIC CBEACHUS O
I'OCT P UCO 5725 (2002).

OOmiasi  xapakTepUCTHKa  CIEKTpPalbHBIX  METOAOB  aHanmu3a. Kiaccudukanus
CHEKTPabHBIX METOAOB aHanu3a. [lomydeHne XWUMHUKO-aHATUTHYECKOH WHpopManmuu mpu
B3aUMOJICICTBUM 3JEKTPOMAarHUTHOTO M3JIYyYEHHsI C BEIIECTBOM. ATOMHAasi M MOJIEKYJsIpHas
CreKTpocKomnusi. AGCOpOIIMOHHBIE M SMUCCUOHHBIE METO/IbI aHATTN3A.

ATOMHO-3MHUCCUOHHBIA CHEKTpaJIbHbIA aHalu3. TeopeTuueckue OCHOBBI aTOMHO-
HYMHCCHOHHOTO CHEKTpalbHOTO aHanu3a. Mcrounuku Bo30ykaeHus crnekTpoB. KadecTBeHHas
XapaKTEpUCTUKA AHAJUTUYECKOTO CUTHaIA. VIHTEHCHBHOCTH CIEKTPAJIBHBIX JIMHUN KaK Mepa
colepKaHUsl dJIeMeHTa B MpobOe. DaKToOpbl, BIUSIONIME HA HHTEHCHBHOCTH CIEKTPAJIBHBIX
muaui. CroekTpanbHble MPUOOPHI W CIOCOOBI  PETUCTpPAllMd  CHEKTpa. pacmudpoBKa
HYMHCCHUOHHBIX CIEKTPOB U WACHTU(DHUKAIMS 3JIEMEHTOB 10 X CIIEKTpaM. ATOMHO-IMHCCHOHHBIN
aHaJIU3 C MHIYKTUBHO CBSI3aHHOW Ia3Mol. KonumdecTBeHHBIN aHanu3. ATOMHO-3MHCCHOHHAs
¢doromeTrpus maaMeHu. ['a30Bble MIaMeHa KaK BUJIbI HU3KOTEMIIEpaTypHO mia3mbl. biok-cxema
m1aMeHHoTo (oToMeTpa. Bo3aMOKHOCTH MeTO/Ma U ero orpaHuyYeHus. AHHOHHBIN U KaTHOHHBIN
addexrel. O0MacTu MPUMEHEHUS.

ATtomHO-abcopOmmonHast  cnektpomeTpus. OOmass XapakTepucTuKa MeToJa |
aHAJTUTHYECKOTro cUurHana. [lormomnienne 3MeKTpOMarHuTHOTO U3Ty4eHHs CBOOOIHBIMU aTOMaMH.
brok-cxema mpubopa. McTtounnku MoHOXpomarmdeckoro uziydeHus. CrocoObl aTOMH3alUN
npoObl. CpaBHEHHE AHATUTHUYECKUX XaPaKTEPUCTHUK METOJOB aTOMHOW aOCOpOIMH M aTOMHOM
SMHUCCHH.

AHanuThueckas MOJIEKYJISIpHas CHEKTPOCKONUSA. MeToabl ONTHYECKOH MOJIEKYJISPHOU
CIIEKTPOCKOINHU. XapaKTEPUCTUKA aHATUTUYECKOTO cUrHaa. Iloriomenne 3neKTpOMarHuTHOTO
U3IyYEHUS] MOJIEKYJIaMH. DJEKTPOHHBIE MEPEXOAbl M CHEKTPHI IMOIJIOIIEHUS MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Momnsipasiii kodddurment normomenus. CieKTpopoTOMETPUIECKUN U
doromerpuueckuii ananu3. ONTUMHU3ALUS YCIOBUNA aHATUTUYECKUX onpeneneHnil. OTKIOHeHUs
ot 3akoHa byrepa-JlamOepra-bepa. Anmaparypa ist crieKTpo- U POTOMETPUIECKUX U3MEPECHHM.
To4yHOCTh pe3ynbTaToB (oTOMETpHUeCKUX omnpeneneHuid. JuddepennmansHas (oTomMeTpus.
MeTtob! crieKTpopOTOMETPHUUECKOTO TUTPOBAHUSL.

®nyopumerpuueckuil aHanu3. [Ipupona aHaIUTUYECKOrO CHrHala (IIyopecUeHIMH U
dochopecuennu. KBaHTOBBII M DHEPreTHYECKUU BBIXOABL. DakTOpbl, BIUAIONIME HAa
UHTCHCUBHOCTh  (pimyopecuenuuu. TemmeparypHoe W KOHLEHTpPAIMOHHOE  TYyLICHHE
¢diyopecueHuM. 3epKanbHasi CUMMETPHS CHEKTPOB IMOTJIOLIEHUS M HUCIYCKaHUs (IIPaBHIIO
JlepmuHa). 3akoH BaBumioBa. Cxema ¢uiyopuMeTpUYECKHX H3MepeHHid. BriOop mepBUYHOTO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBodyHast 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIIN3.

TypOunumerpuueckuid U HedeIOMETpHUECKUN MeToAbl aHaiu3a. PaccesHue cBera
JUCIIEpCHBIMM  cucTeMaMd. CBsI3b  ONTHYECKOW IUIOTHOCTH JHMCIEPCHOM CHCTEMBI C
KOHIIEHTpauueil onpenensemoro BemecTBa. Koapduuument myrHocTH cuctemsl. TeopeTuueckue
OCHOBBI TypOuguMeTpun U HedenomeTpuu. YpasHenue Panes. CpaBHuTENbHAS XapaKTepUCTUKA
AHATUTUYECKUX CUTHAJIOB B TYpOUANMETPUU U HederomeTpuu. TpeboBaHus, MPEAbIBIsIEMbIC K
HCIIOJIb3YEMBIM AHAIUTUYECKUM PEAKIIUSAM.

OOm1ast XxapakTepuCTHKa AIEKTPOXUMHYECKHX METOJIOB aHAIM3a M MUX KIAcCH(UKAIUAL.
Knaccudukanus 351eKTpoloB B 3JIEKTPOXMMHUYECKUX MeToAax aHanuza. llonspusyemble u
HENOJIIPU3YyEMbIE 3JIEKTPObl. VICIob3yeMble XMMHUYECKHE U DIIEKTPOXUMHUYECKHE PEAKLINH,
TpeOOBaHM, IPEIBABIIEMbIC K 3TUM peakiusaM. Bosmoxxnoctn OXMA.

KonnyktomeTpuss M KOHIYKTOMETpUYecKoe TUTpoBaHue. OOImas XapaKTepUCTHKa
METO/MA. AHAJIUTUYECKUH CUTHAJI B KOHAYKTOMETPUHU. YJIelabHasi M  OSKBUBAJICHTHAas



AJIIEKTPONPOBOAHOCTh  PAcTBOPOB  AEeKTpoiauToB.  llogBmwkHOoCcTh  MOHOB.  [Ipsimas
KOHIYKTOMETPHSIT M KOHIYKTOMETpHUYecKoe TuTpoBaHue. Kpuble TuTpoBaHus. DakTopsl,
BIUSIONIME Ha BUJ KPUBbIX TuTpoBaHus. [IpuHOMNMaNbHAs CcXeMa YCTaHOBKH st
KOHIYKTOMETPUYECKUX HM3MEpPEHUN, HCIOJIb3yEMbIE JIIEKTPOAbl. BO0O3MOXHOCTH MeTroxa.
[Ipumeps! onpenenennii. Beicoko4acTOTHOE TUTpOBaHUE. Bo3MoxkHOCTH MeTOA.

[ToTeHmomMeTpuss U MOTEHIMOMETPUYECKOE TUTPOBaHUE. MIHAMKATOPHBIE 3JIEKTPOABI U
NIEKTPOAbl cpaBHeHHUs. lloTeHmman syekTpoja Kak aHAJIUTUYECKUM curHan. HMonomerpus.
JonnanoBckuit u  auddy3noHHBIM  moTeHIMaNbl.  Knaccudukanus HMOHOCEIEKTUBHBIX
ANEKTPOJIOB. YpaBHeHUEe Hukonbckoro-OizeHmMana. MeToibl KOJTUYECTBEHHBIX OMpPEAeNICHUN U
ycnoBus ux npuMeHenus. [Ipsmas noreniumomerpust (pH-merpust, nonometpust). Bosmoxnoctu
MeTona. Meronabl TutpoBanus. O0paboTKa KPUBBIX MOTCHIIHOMETPHUECKOTO THTPOBAHHSL.

BonsTamnepomerpuueckue Metoapl aHanuza. Kmaccudeckas mossiporpadmus. [lomspo-
rpaMMbl. MHTepripeTanusa noasporpaMM. OCTaTOYHBIM M KOHAEHCATOPHBIM TOKU. YpaBHEHHE
nosisiporpaduaeckoit  BoiHbI  [edipoBckoro-UnpkoBuua.  [loTeHmman  MOMyBOJMHBI  Kak
KaueCTBEHHAs]  XapaKTEepPUCTHKAa  AHAJIUTUYECKOTO CHTHajia. Bpibop ©  Ha3HaveHUeE
nosisiporpaduaeckoro  ¢ona. IlpemenvHbiii A Py3MOHHBIH TOK Kak KOJWYECTBEHHAS
XapaKTepUCTUKA AaHAIMTUYECKOTO0 CHUTHaNa. AmmnepoMeTpudeckoe TurpoBanue. OOmas
XapaKTepUCTHUKAa METOJa M aHaJUTHYECKOro curHaiga. BeiOop ycinoBuil ammepoMeTpruuecKux
n3Mmepennil. [IpuHnunuanbHas cxemMa aMIepoMeTpUIEecKoro TUTpoBanus. KpuBbie TUTpOBaHMUS.
[Ipumepsl MPaKTUYECKOTO MUCIOIB30BAHUS METO/IA.

Kynonomerpuueckuit MmeTo aHanu3a

Knaccupukanus  metomoB  KyidoHomeTpuu. KomumdecTBo — snekTpuuecTBa — Kak
aHaIUTUYeCKUN curHail. lIpsmas KynoHOMETpHs M KYJIOHOMETPUYECKOE TUTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA,  3aTPAYEHHOTO  HA  JJEKTPOXMMHYECKYH)  PEAKLUIO.
Kynonomerpudeckoe turpoBanue. BbwiOop Toka asnekrtponusa. [IpuHImMNmuanmpHas cxema
YCTAaHOBKH JJI1 KYJIOHOMETPHUYECKOro TuTpoBaHUs. [IpakTnueckoe NpHUMEHEHUE METoja.
DnekTporpaBUMeTpUYeckuii aHanm3. OOm@as XapakTepHCTHKA METOJa M aHAIUTHYECKOTO
CUTHAJA.

OOmiasi xapakTepucThKa XpomaTorpaduueckux MeToA0B. TeopeTHdecKkue OCHOBBI
xpoMarorpaguieckux MeTonoB. Xpomatorpamma. [lapamerpsr ynepkuBanus. KadecTBenHas u
KOJIMYECTBEHHAS XaPAKTEPUCTUKH AHAIUTUYCCKOTO CUTHAllA B KOJIOHOYHOW XpomaTorpaduu.
OU3NKO-XUMUYECKHE OCHOBBI Xpomarorpaduueckoro mnpouecca. Kiaccudukanus MeToa0B
Xpomarorpauu MO arperaTHoMy COCTOSIHHIO (a3, 10 MEXaHHU3MY pas3/ieleHHus M crocoly
obopmienuss mporecca. CremeHb pasfeNeHHWss W KpUTEpUH celeKkTuBHOCTH. Kpwurepuid
paszaenenus. OnNTUMU3alUs  TPOLIECCOB  pa3zeieHuss cmeced BemectB.  KoadduuueHt
pacripenenenus. OcHOBHOE ypaBHEHHE xpomarorpaduu. Css3b (OpMBI BBIXOAHOW KPHUBOU C
U30TEPMON  pacrpelielieHus B KOJOHOYHOW xpomarorpadguu. BricoTa, 5SKBUBaJIeHTHAs
TeopeTrueckoi Tapenke. Kuaetnueckas Teopus xpomarorpaduu. Ypapaenue Ban-Jleemtepa.

lazoxkuakoctHas xpomarorpadus. OOmas xapakrepucTuka MeTona. [IpuHIunuanbpHas
cxema ra3oBoro xpomarorpada. YcTpoicTBO U Ha3HaueHue y3Ja0B xpomaTtorpada. TpeboBanus,
NpeIbsBIsEMbIe K HETIOABMKHON U MOABIKHOM ¢azaM. JlerekTopsl. MeToapl uaeHTUGUKAIUN
BEIIIECTB B Ta30BOM xpomarorpaduu. MaeHTHdUKAIMI KOMIIOHEHTOB pa3leliieMbIX CMeced ¢
MOMOIIIbIO JIOTapU(PMHUECKUX WHACKCOB yaepkuBaHusa. CrocoObl KOJTMYECTBEHHOTO aHAIU3a.
[TprMeps! MPaKTUUECKOTO UCIIOJIb30BAHUS ra30BOM Xpomarorpaduu.

KunkxoctHast xpomatorpadus. Kiaccuduxanus MeTo 0B KUAKOCTHONH XpoMaTorpadu.
Ocobennoctn  BOXX. IlpuHnunumanpHas cxema SKHAKOCTHOTO xpomatorpada. Twumsr
netektopoB B BOXX. Kunkoctaoaacopobunonnas BOXX. HopmansHo-(ha3oBbIil u oOpamieHo-
(da30BbBIN BApUAHTHI: COPOCHTHI, ATIOEHTHI, pa3jieisieMble BemecTa. Y paBHeHue Hokca. Metoapl
uAcHTU(HUKAIIMY BEIIECTB M KOJIMYecTBeHHOro aHanmm3a B BOXKX. Ilpumepbl mpakTUYECKOTO
ucrionp3oBanus BOXKX. PacnpenenurtensHas OymaxkHas xpomatorpadus. KauecTBeHHas u
KOJIMYECTBEHHAS XapaKTEPUCTHUKU aHATUTHYeCKOro curHama. OOnacth mpuMeHEeHHs. | enb-
xpomarorpadus. I[logmwkHas u HemonBwkHas ¢aspl. OOIee ypaBHEHHE, OINHMCHIBAIOIICE



npoliecc reyb-xpoMatorpadun. BozmoxHocTH renb-xpomarorpaduu. [IpuMeps! MpakTHYECKOro
ucnosp3oBanus. MoHooOMeHHass U MOHHas Xxpomartorpadus. TpeOoBaHUs, MperbsABIsSEMbIE K
peakiusiM HOHHOTO oOmeHa. OcoOeHHOCTH HOHOOOMEHHOH Xxpomatorpaduu. KoucTtanra
HOHHOTO oOMeHa. M3orepmbl moHHOro oOmeHa. Katmonutel u anmoHHTH. KodddummeHt
cenekTuBHOCTH. MoHHas xpomarorpadus. biok-cxema monHoro xpomarorpada. Pazaensiomiue
Y KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAJIUTHYECKHE BO3MOKHOCTH METO/A.

ABTOMaTHMYECKUM W aBTOMATU3UpPOBaHHBIM aHanu3. Jlpyrue meroabl aHanu3a. J{MCKpeTHBIE
aBTOMaTU4ecKue aHanu3atopbl. [lpuHnmn nedictBusa. HemnpepbhiBHBIM NPOTOYHBIN aHAIW3 U
MPOTOYHO-UHXKEKIIMOHHBIN aHanu3. [loHsATHe 00 aHAIUTUYECKOW MacC-CIEKTPOMETPHH.
CymHocTh MeToAa. AHAINU3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBINA aHAJIN3.

4. O0beM y4eOHOM QM CUHHUIIUHBI:
Bunbr yue6HOM paboThl B 3aueTHBIX B akazmem.
SMHHIIAX qacax
OO01asi TPy10€eMKOCTh M CHUILUIHHBI 0 Y4e0HOMY IUIAHY 3,0 108
AyJAUTOpPHBbIE 3AHATHS: 0,67 24
Jlexuun (Jlek) 0,22 8
JlabopaTtopusie padoTs (J1ab) 0,44 16
CamocrositesabHas padora (CP) : 2,22 80
CaMOCTOSITETLHOE U3YUYEHUE PA3ICIIOB TUCIIUIIIINHBI 2,22 80
Buja xoHTpoJsi: 3a4eT/3K3aMeH 0,11 3ader ¢
OLICHKOM
(C))
AHHOTaNuA padoyeil NporpaMMbl IMCHUILTTHHBI
«Ikogorus» (b1.B.0O/1.6)

1. Heap aucuumiauHbl — chopMupoBaTh Yy O0O0ydYaromierocs IMpeacTaBiIeHUEe O
COBPEMEHHBIX JKOJIOTUYECKUX MpodiemMax, O (U3HKO-XMMHUYECKHUX TIpOoIeccax,
NPOTEKAIOIIMX B Pa3IUYHBIX KOMIIOHEHTaX OKpYKAloIIeW cpenbl U O CTEeNeHH
AQHTPONIOTEHHOTO BO3JICHCTBYSI HA 3TH MPOIECCHI; BHIPAOOTATh Y CTYJACHTOB HABBIKH
CHUCTEMHOTIO MOJX0Aa K U3YYEHHIO U PELICHUIO YKOJIIOTUYECKUX MPOoOsieM, BOSHUKIINUX
B pe3ylbTaTe MPOMBIIUICHHO-XO3IMCTBEHHOW [E€ATEIHbHOCTH YEIOBEKAa, Pa3BUThH
MBILUIEHHE, TO3BOJIAIONIEE NPABWJIBHO OLIEHUBATh JIOKAJbHBIE U OTJAJICHHbIE
MOCIIEACTBYSI IPUHUMAEMBIX PEIICHHI TSI OKPYKAIOIIEH Cpeibl M YeIOBeKa.

2. B pe3yabrare wu3yYyeHHs [IUCUMIUIMHBI O0y4YawIIWiicsi MO mNporpamme

0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyronumu oodmenpodeccnonanbabiMu (OIIK) komneTeHIIUsIMHE:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMA O COBPEMEHHOW (U3MUECKOW KapTHHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BEILECTBA ISl TIOHUMAaHUS
OKpYy’KaroIiero Mupa u ssienuii npupoast (OIIK-2);

— TOTOBHOCTHIO HCITIOJIb30BaTh 3HAHUS O CTPOECHUU BEILECTBA, MPUPOIEC XUMUYECKOU CBS3U
B PA3JIMYHBIX KJIACCaX XUMHUYCCKUX COGI[I/IHGHI/Iﬁ JUJIs1 TIOHUMAaHUs CBOHICTB MaTCcpuaJioB U
MEeXaHU3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAMIMX B oKpyxkarorem mupe (OITK-3).

3Hams:
— OCHOBHBIE 3aKOHBI O0IIEH IKOJIOTHH;
— 3aKOHOMEPHOCTH CTPOEHUS U (YHKIIMOHUPOBAHUU OHMOChEpHI;
— COBPEMEHHBIE KOJIOTUIECKHE MPOOIEMBIL;




— OCHOBBI PAILIMOHAILHOTO MTPUPOIONOIB30BAHUS;

— OCHOBHbIE MPUHIUIIBI 3AIUTHI IPUPOJHOMN Cpeibl OT aHTPOMOTEHHBIX BO3ACUCTBUIA;

— CTpOCHHE OCHOBHBIX reocep 3eMili U OCHOBHBIE (DU3MKO-XUMHUUECKHE MPOIECCHI,
MPOTEKAOIIUE B HUX;

— OCHOBHBIE NTOHATHUS U MPUHIUIIBI KOHIIETIIIUN YCTOMYUBOTO Pa3BUTHS;

— OCHOBHBIE CBEJIEHUS O IN100abHOI MpobiieMaTHKe, MPUPOAHBIX pecypcax, MIaHeTapHbIX
rpaHUIaX, AaHTPOIOTE€HHOM BO3JIEUCTBHUM Ha OKPYXKAIOUIYyI0 Cpeay, VYIPaBICHUH
KayeCTBOM OKpPYXKalOIIei cpepl;

— TMPUHIMIBI 3eTICHOW XHUMHUH;

Ymems:

— TMPUMEHSTh TMOJYyYEHHbIE 3HAHUS ISl OLEHKH COCTOSHMS OKpYXKaIoIIeH cpeabl U
PALMOHATILHOTO UCIIOJIb30BAHUS MTPUPOJHBIX PECYPCOB;

— HCIIOJIb30BAaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTUM M 0a3bl JAaHHBIX MJIS PELICHHS
KOHKPETHBIX 9KOJOTHUYECKHUX MPOoOIeM;

Braoemy:

— TMOHATHIHBIM ammapaToM B 0o0JacTh OOIIEH 3KOJOTHH, PAlOHAIBHOIO HCIIOIb30BaHUS

IIPUPOJHBIX PECYPCOB U 3ALUTHI OKPYKAIOLIEH CPEIb.
3. Kparkoe coaep:kaHue QyCIHHILTHHBI

BBenenue, oCHOBHbBIE TOHSATUS TUCHHUTIIUHBI.

MecTo IUCHUIUIMHBI B CHCTEME OOIIEro M XHUMHUYECKOro 00pa3oBaHUS. ODKOJOTHYECKOE
oOpa3oBanue M 0Opa3oBaHUE JJIS YCTOWYMBOTO pa3BUTHA. OOILIECTBO M OKpyXKaromas cpefa.
[ToHsTHE YCTOMYMBOTO Pa3BUTHSL.

Moayas 1. O6mue Bonpocs! 3xoioruu. buochepa. buoskonorus. buochepa u yctoiunBocTs.
1.1 OcHoBHble 3aKOHBI 3Ko0yoTUU. buoskonorus. I[lonstue 06 skocucreMax. YCTONYHUBOCTH
skocucteM buocdepa, ee IBoMONMS U YCTONYMBOCTh. DKOCHUCTEMBI 3€MJIM U YCTOWYHBOCTS.
OcHoBHbIE cBefieHUs1 O M1aHeTre 3emuiss. OCHOBHBIE MOHSTHUS AKOJOTMU. 3aKOHBI M MPHUHIIMIIBI
skoyoruu. I1oTokM 3HEprum u BeniecTBa B 3kocucteMax. OCHOBHBIE OMOT€OXMMUYECKHE ITUKIIBI
(kpyroBopoTsI BemiecTB). LIMKIMIHOCTD MporeccoB B Ouochepe U yCTOHIUBOCTb.

1.2 Hapononacenenue. YenoBeuecTBO Kak 4acTh Ouochepsl. Jlemorpaduueckue npooiaeMsl
JluHamuKa YenoBEeYeCKOM NOMyNALHUH, POXKIAeMOCTb, CMEPTHOCTb, BO3pacTHas CTPYKTYypa.
[IpobnemMbl  COBPEMEHHOTO 3Tama pocTa YUCIEHHOCTH HaceneHus. [eorpaduueckoe
pacnpeneneHre HaceneHus. PerynupoBaHue HapoJOHACETICHHUS.

Moayas 2. Ctpoenne u coctaB reocdep 3eminu. OCHOBHBIE (U3MKO-XUMHUYECKUE TPOIECCHI,
MpoTEKaroIue B reocdepax

2.1 Atmocdepa 3emiu

Crtpoenue atmocdepsl, poib (POTOXUMHUECKHX peakiuii B GOPMHUPOBAHUH COCTaBa aTMOC(HEPHI.
[MapuukoBelii 3¢ ¢dexr. IlapHukoBsie Ta3sl B arMmocdepe. KimmaTuueckue mocCiIeqCTBUA
AQHTPONOTEHHOU JIeSITEIbHOCTH.

Pacnpenenenne koHLeHTpauu o30Ha B atMocdepe. O30HOBBIN cioi. [TpupoaHbIil UK 030HA.
CoBpeMEHHOE COCTOSIHME 030HOBOTO cios. [locnencTtBust pa3pyiieHuss 030HOBOTO CJIOSL 3eMIIU
JUIs yesoBeka u ouocgeps! B 1enom. CtpaTochepHblii 030H U TPOnoCchEpHBI 030H: CXOJICTBO U
pazmuuus. MexayHapoJAHOE COTPYJHHMYECTBO B 00JacTU OrpaHMYEHHUE MPOU3BOJCTBA U
MCII0JIb30BaHUsI 030HOPA3PYIIAIOIINX BelecTB. MOHpeabCKUM TPOTOKOJI.

KucnoTHbie 101 1 IPOIIECCHI OKUCIIEHUs TpuMecei B Tporochepe. POTOXUMUYECKUN CMOT.
2.2. T'uapocdepa 3emmu

Buner Bog Ha 3emute. Ilpecubie Boawl. ['maponornyeckuii muki. ['71oOambHbIE YKOJIOTHYECKUE
npo0sieMbl ruapocdepsl. [TaBHbIE KAaTHOHBI U aHWOHBI MPUPOAHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHe B pupoHbIX BoAax. lllenounocts npupoaubix BoA. OCHOBHbBIE TPUUYMHBIL, 3TAIbl U
NOCNEACTBUSI  3aKHCJIEHUS  NPUPOAHBIX  BOAOEMOB. OKHCIMTEIBHO-BOCCTAHOBUTEIIbHbBIE
Ipolecchl B MNPUPOAHBIX Bogoemax. Crparudukanus HTPUPOAHBIX BoxoeMmoB. IIporeccs
s Tpodukanuu BogoeMoB. [IpUdHUHEI 1 TOCIEICTBUS.

2.3. JIutochepa 3emin



3emuas kopa. [louBa. Ctpoenne nouBeHHOro cios. CoctaB mouB. OpraHMYecKue BEILIECTBA B
nouBe. Ponb XKMBBIX OpraHu3MoB B (DOPMHUpPOBAHHM TMOYBEHHOrO clios. TspKesble MeTauibl B
nouse. /lerpananus nous. BogHas u BeTpoBasi 3p0o3us I10YB.

Moayab 3. AHTPONOIr€HHOE BO3JCHCTBHE HA OKPYXKAIOUIYI0 Cpeay M paluOHAIbHOE
IPUPOIONOJIB30BAHUE

3.1. ITpupoansie pecypcsl. [TonsTHE 00 0TX0MaX MPOU3BOJICTBA U MOTPeOICHUA. MaloOTXOHbIS
1 0€30TXO0THBIE POU3BO/ICTBA.

3.2 IlonsATHe O TUIaHETApHBIX TPaHUIAX. AHTPOMOTEHHBIE BO3MYIICHUS OMOTC€OXHMMHUYECKHX
IIUKJIOB a30Ta U pocdopa. OCHOBHBIEC IPUHIIHUIIBI 3€JICHON XUMUH.

Monayab 4. YcTOWUMBOE pa3BUTHE

[lonarue 06 ycToHYMBOM pa3BUTUU. VICTOpHUS CTaHOBICHMS MOHATUSA. BKiax oTe4ecTBEHHBIX
yaenblX. llemn ycroitumBoro pazutusi OOH. MexnyHapogHOE COTPYIHUYECTBO B 00JIACTH
YCTOMYMUBOrO pa3BuTusA. [IpoMbllluieHHAss 3KOJOTUST W 3€JIeHas XUMHUS KaK HHCTPYMEHT
o0ecrevyeHrs yCTOMYMBOTO pa3BUTHSL. DKOJOTHYECKas 3THKA.

4. O0beM TUCUMIIJIMHBI M BUJIbI Y4e0HOH padoThl

" B 3adeTHBIX B akanem.
Bun yaeOHo# paboTh
eMHUIAX gacax
O0mast Tpy10eMKOCTh JUCHUUILUIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AyIMTOpHBIE 3AHATHS: 0,34 12
Jlexmum (JIek) 0,17 6
[Ipaktuueckue 3ausarus (I113) 0,17 6
CamocrositesbHas padora (CP): 2,55 92
CamocrosiTeTbHbIe pabOTHI C 3aTaHUSIMH 1,88 68
Jlpyrue BUJbI CAMOCTOSITEIIbHOM PabOThI 0,67 24
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 0,11 3auer
(C))

AHHOTaNuA padoyeil NpOorpaMMbl IMCHUILTTAHBI
«IIpoexkTupoBanme aerajeit mamul u annaparos» (b1.B.0O/1.7)

1. Heab nucuuniauHbl — GOPMUPOBAHUE Y CTYIEHTOB OCHOB UHXKEHEPHOTO MBIIIICHUS.

2. B pe3yabrare wu3yYeHUs JAUCUMILUVIMHBI O0O0y4YamoUIUiicd 10 mNporpamMmme
0akajaBpUaTa J0JIKEH:

Obnaoams cnenyromumu npodeccuonansabivu (I1K) komnereHIusIMu:

- CIOCOOHOCTH IJIAHUPOBATh W MPOBOAUTH (PU3MUECKHE U XMUMHUYECKHUE SKCIIEPUMEHTHI,
MPOBOAUTE O00pPabOTKY UX PE3yAbTATOB M OICHWBATHh IMOTPEIIHOCTH, BBIIBUTATh THIOTE3BI U
YCTaHABIMBATh TPAHUIIBI UX MPUMEHEHHS, MPUMEHATh METOJbl MaTeMaTHUYECKOTO aHajiu3a U
MOJICJIMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTabHOTo uccienoBanus (I1K-16);

- TOTOBHOCTh HCIIOJIB30BaTh 3HAHHUS OCHOBHBIX (DM3MUECKUX TEOPUH sl pelIeHUs
BO3HUKAIOIMUX (PU3NUECKHX 3a7a4, CAMOCTOSATEIBHOTO MprodpeTeHust GU3NUecKux 3HaAHUM, s
MOHUMAaHUS TTPUHIIMIIOB pa0OThl MPUOOPOB U YCTPOUCTB, B TOM YUCIIC BBIXOMASIIUX 32 MPEIebl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3nams:

— TEOpPEeTUYECKHE OCHOBBI MTPOLIECCOB U3MEIBUYEHUS U CMEILICHHUS;
— KOHCTPYKIHH U MPUHIIMITBI ACHCTBHSI OCHOBHBIX COBPEMEHHBIX MAIIUH ISl U3MEIIbYCHHSI

U CMEILIEHUsI MaTepuaoB;

— METOJMKH pacdera TEXHOJIOTHYECKOTO 000pYyI0BAHUSI.



Ymemy:
— MPOBOJAUTh MEXAHMYECKHE PACUEThI 3JIEMEHTOB MAIWH JJI U3MEJIbYEHUS U CMELICHHUS
MaTepHuaoB.
Braoemy:
— HaBbIKaMM aHaJIM3a MEXaHUUYECKHUX MPOIIECCOB XUMHUECKUX MPOU3BO/ICTB;
— TEXHOJOTUYECKHMMH pacueTaMu 000pyI0BaHUS;
— pacueTraMd TUIIOBBIX [JE€Tajed MallMH, IOJb3YysACh CIPAaBOYHOM JIMTEPATypoOHd H
I'OCTammu.
3. Kparkoe coaepxxaHue I CHHUIINHBI:
BBenenue
Pomp mpenmera «MexaHMYECKHE TMPOLECCHl W aANIApaTbl XUMHUYECKOM TEXHOJIOTUW» B
dbopMUpOBaHUN HWH)XEHEpa XUMHUKa-TeXHoyora. «MexaHnueckue TpPOLEeCcChl M ammaparbl
XUMUYECKOM TEXHOJIOTMM» —OCHOBAa I MPOEKTHUPOBAHMUS HOBBIX U COBEPIICHCTBOBAHUS
JEHCTBYIOINX TEXHOJOTUYECKUX YCTAHOBOK XMMUYECKUX MPEITPUATH.
Monyas 1. Hzmenvuenue meepovix eujecmes
DuU3NKO-MEXaHNYECKHE CBOMCTBAa MaTeprasioB. CriocoObl M3MeNbueHUs. Teopuu U3MeTbUCHHS.
Jpobunku, paspymiaronige MaTepuan ckatueM (IIeKOBbIe, KOHYCHbBIE, BaIKOBBIC). poOunku
yIapHOro JeWCTBUSA (POTOPHBIE W MOJIOTKOBBIE JPOOMIIKH, NalbLIEBbIE HU3MEIbUYHUTEIN).
MamwuHbl  yAapHO-UCTUPAIOIIETO JEUCTBUS (MEIBHUIBI C BpamarmuMcs OapabaHoM,
BUOpALlMOHHBIE MENbHUIIBI). M3MenbuuTenu pa3iaBiuBaIONIErO0 M HUCTHPAIOLIErO JeHCTBUS
(OeryHHBIE MENBHHIIBI, KATKOBO-TapeNIb4aThle M3MEIbYUTENM, OWCEpHBIE W3MEIbUUTENHN).
Crpyitabie MenbHUIBL. O0IacTh MPUMEHEHHUS, IPUHIIAI ICUCTBHS, KIacCU(pUKAITHS.
Mopnyas 2. Cuewenue
[Tponecc cmemenns. Kmaccudukamus cmecureneir. CMmelieHHe BBICOKOBSI3KHX IMOJMMEPOB
(4epBsIYHBIC MAIIMHBI, BAJIKOBbIE MAIIUHBI). CMeCUTENH MepruoaudecKkoro neiictpus. Kunetnka
npoiieccoB cMmernieHus. CMeIIeHne Chllmydynx MarepuanoB. bapabannsie cmecutenu. YepBsuHo-
nonacTHbele cMmecutenu. Jlentounsle cMmecutenu. beryHkoBble cMmecurtenu. LMpKynasiuoHHBIE
CMECHUTENIM C TICEBIOOKM)KEHHEM CBIIY4Yero Marepuajga ObICTPOBPALIAIOUIUMCS POTOPOM.
Yepennutenu.  CMecuTenn  HENPEpPBIBHOTO  JIEHCTBUA. [ paBUTALMOHHBIE  CMECHUTEINH.
Bubpanuonnsie cmecutenu. [IpsMoTodnbie cMecUTENH.

4. O0beM y4eOHOM JUCHUIIINHBI

Bunsl yueOHol paboTh B 3auetnsix | B akagem.
eIMHULIAX yacax

O0mas TPyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AyIMTOpPHbIE 3AHATHS: 0,28 10
Jlexumm (Jlek) - -

[Tpakruueckue 3anstus (113) 0,28 10
CamocrositesbHas padora (CP): 1,61 58
Buj KOHTpOJIsI: 324€T ¢ OLeHKOM (KYPCOBOMH IPOEKT) 0,11 4

AHHOTaNuA padoyeil NpOorpaMMbl IMCHUILTHHBI
«IIpoekTHpOBaHMe MPOLECCOB U ANNAPATOB XUMHUYeckoil TexHosorumw» (b1.B.O/1.8)
1. Ileap AMCHUTJIMHBI — PACHIUPUTH, CUCTEMATU3UPOBATh U MCIIOJIb30BaTh HA MPAKTHKE
3HAaHWH OCHOB THJAPABIMYECKHUX, TEIUIOBBIX W MAacCCOOOMEHHBIX MPOIECCOB
XUMHUYECKOH TCXHOJIOTHH, TIO3BOJIAIOIIHUX BBIITYCKHHKAM OCYIICCTBJIIATL HAYYHO-
MCCIIEIOBATEIbCKYIO M IPAKTHYECKYIO paboTy Ha MPEINPHUSITUSX.




2. B pe3yabrare wu3y4YeHHs [AUCHUIUVIMHBI O00y4Yyawlnuiici MO0 mporpamme
0akajiaBpUaTa J10JIKeH:

Obnadams cnenyrouumu npodeccunoHanbHbiME (1K) komneTenusamu:

— CHOCOOHOCTBHIO TMPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIICHUs Mpu pa3paboTke
TEXHOJIOTUYECKHUX TIPOIECCOB, BHIOMpPATh TEXHUYECKHUE CPEACTBA M TEXHOJIOTMH C
Y4E€TOM SKOJOTUUYECKHX nocieacTsuil ux npumenenus (11K-4);

— CHOCOOHOCTBIO BBISIBIATH U YCTPAaHATh OTKJIOHEHHS OT pEeXUMOB pPabOTHI
TEXHOJIOTUYECKOT0 000PYAOBaHUS U MapaMeTpoOB TexHoormueckoro mporecca (I1K-
11).

— CHOCOOHOCTBHIO  IUIAHUPOBATH W TPOBOAUTH  (U3NYECKUE U  XUMHUYECKUE
HKCIIEPUMEHTHI, TPOBOAUTH 00pabOTKY MX pEe3yNbTaTOB U OLEHUBATh MOTPEIIHOCTH,
BBIIBUTATh THUMOTE3bl W YCTAHABIWBATHL TPAHUIBI WX TPUMEHEHUS, MPUMECHSThH
METOJIbl MAaTeMaTH4YeCKOro aHalu3a U MOJCIUPOBAaHHUSA, TEOPETHUYECKOro U
sKcnepuMeHTanbHoro uccnegoanus (I1K-16).
3nameo:

— METOJIBI pacyeTa TeIUIO- ¥ MaCCOOOMEHHBIX ariapaToB;

— OCHOBHBIE MPUHIUIIBI OPTaHU3ALUHU MPOIECCOB XMMHUECKON TEXHOJIOTUH;

— THUIIOBBIC MTPOLIECCHI XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIUE AMapaThl U
METO/Ibl X PacyeTa;

— METOJIbI COCTABJICHHUS TEXHOJOTHYECKHIX CXEM C HAHECEHHUEM BCEX almapaToB.

Ymems:

— COCTaBJIATh MaTEPHUATHHBIC U TETNIOBBIC OAJIAHCHI JJISI CHCTEM Ta3-)KUIKOCTD;

— PpaccUuTHIBATh MMapaMeTphl TEIIO- 1 MACCOOOMEHHOTO 000PYAOBAHUS U HACOCOB;

— moabupaTh  CTaHAApTHOE  OOOpPYAOBaHUE,  HCIONB3yeMOE B  XUMUYECKOM
MPOMBIIIIIEHHOCTH.

Braoemy:

— METOJIOJIOTHEH pacyeTra OCHOBHBIX MapaMeTpOB THAPOMEXAHUYECKHX, TEIUIOBBIX U
MaccOOOMEHHBIX MPOIIECCOB;

— OCHOBaMH MPABWJIBHOTO MOA00pa TEIUIO U MAaCCOOOMEHHOT'0 000PYI0BaHHUS;

— METOJaMU COCTaBIICHUS TEXHOJOTHMYECKHX CXeM U Tpaduueckoro u300pakeHUS
OCHOBHOTO 00OpYIOBaHHUS.

3. Kpartkoe cogep:xkaHue TUCUUIIAHBI

BBenenue. Onvcanve NPUHIMIHATBHON CXEMbI PEKTH(DHUKAITMOHHON YCTAaHOBKHA HEMPEPHIBHOTO
neiictBus. CpaBHeHHE U O0JIaCTH TIPUMEHEHHUS HACAQJOYHBIX U TapeNbuaThiX KOJIOHH.
[TocTpoeHre paBHOBECHOI JIMHUU Ha OCHOBE MOJIYY€HHBIX WHANBUAYAIbHBIX 3a/1aHUH.

Monayas 1. Pacuem pekmugukayuoHHOU KOJOHHBL.

Pacuer HacamoyHOW W TapenbuaToil pPeKTH(GUKAIMOHHOW KOJOHH HEMPEPHIBHOTO ICHCTBUSA.
MarepuanbHblii OajlaHC KOJIOHHBI. PacueT MHHMManbHOTO M pabouero (hjaerMoBoro dYmcia.
[Toctpoenue paboumx JuHHA. PacueT cKopocTH mapoB W auaMeTpa KOJIOHHBI. OmnpeneieHue
BBICOTHI ammapara. Pacder TUapaBIMYecKOrO0 COMPOTUBICHUS KOJIOHHBI. CpaBHEHHE aHHBIX
pacuera HacaJO4YHOM W TapenbyaTod KoJIOHH. CONMOCTaBIIEHUE JaHHBIX, MOJYYEHHBIX 10
nporpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueTOB. BBIOOp KOJOHHBI.

Monyab 2. Pacuem u 6b160p menioooMeHHUKOS.

Pacuer w BBIOOp TEIUIOOOMEHHUKOB (MCHApUTENs, KOHJEHCATOpa, IMOJOTrpeBaTEs,
XOJIOIMIBHUKOB AUCTUIUIATA U KyOOBOTrO ocTaTka) mo obmieit cxeme. ConocTaBiieHue JaHHbIX,
MOJyYEHHBIX 10 MPOTpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacueToB. [ MapaBIUYecKUil pacyer.
Br160op onTuMansHOTO BapraHTa TEIIO0OMEHHHKA.

Monyas 3. [uopoounamuyeckue pacuemol.

Pacyer ruapaBnuyeckoro CONpOTHUBIEHUS TPYOONpoBOJOB. PacueT onNTHUMAalIbHBIX HaMETPOB
TpyOonpoBo0B. PacueT u moabop HacocoB.

Monyas 4. I paguueckoe ogpopmnenue.



Texnonornueckas cxema. PekTudukanmonHas KOJIOHHA OMPEIEIEHHOTO THIIA ¢ U300pakKeHUEM
JeTaneid KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MOy 1.
4. O0beM y4eOHOM JUCHUIIINHBI

Buzs! yueGHOt paGoTh B 3aueTHBIX B akanewm.
€MHULIAX gacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY IVIAHY 2,0 7P
AyIHMTOpHBIC 3AHATHS: 0,28 10
Jlexumnm (Jlek) - -
[Ipaktrueckux 3austuii 3ansatus (I13) 0,28 10
CamocrositesibHass padora (CP): 1,61 58
0,11 3aver ¢
Bua koHTpoJIA: 3aueT/3K3aMeH OLIEHKOM
(C))

AHHOTanus padoyeil nporpaMmmal AucuuIIMHbI « HaueprareabHasi reoMmeTpush)
(b1.B.O/1.9)

AHHOTaNuA padoyeil NporpaMMbl IMCHUILTTHHBI
«Hauveprarteabnas reomerpus» (b1.B.0/1.9)

1. eap aMCOMIUVIMHBI — TPUOOpPETEHHWE CTYJACHTaMH 3HAaHMA B  00JacTH
HAYepPTATENLHON TEeOMETPUU, OCBOECHHE OCHOBHBIX IOJIOKCHUH  Pa3pabOTKH
NPOCKIIMOHHBIX YEepPTEeKEH, MPUMEHSEMBIX B WH)KCHEPHOW MpPAaKTHUKE, pa3BUTHE
MPOCTPAHCTBEHHBIX MPEICTABICHUN, HEOOXOJUMBIX B KOHCTPYKTOPCKOI padoTe.

2. B pe3yabrare wu3y4YeHHs [AUCHUILVIMHBI O0y4YawIIuiici MO0 mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams crnenyromumu npodeccuonansabivu (I1K) komMneTeHIusIMHE:
- CIMOCOOHOCTH K caMOOpraHu3aimu u camooodpaszosanuto (OK-7).
- CIIOCOOHOCTh pelIaTh CTaHIAPTHBIC 3a7adll TMPOQPECCHOHATBHON MEATEIILHOCTH Ha OCHOBE
UHPOPMALIMOHHON M OuOIMOrpaduuecKkoil KynbTyphl € HpPUMEHEHHEM HWH(POPMALUOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH M C YYeTOM OCHOBHBIX TpeOOBaHMH HWH(POPMAIMOHHON
oe3omacuoctu (OIIK-1).

3namo:

— OCHOBHBIE 3aKOHBI TEOMETPHUYECKOTO (OPMHUPOBAHHS, TOCTPOCHHUS ¥ B3aUMHOTO
nepeceueHrsi MOJENeH IJIOCKOCTH W TMPOCTPAHCTBA, HEOOXOIUMBIC MJISI BBITOTHEHHS
YTCHHUSI YepTeKeW KOHCTPYKIUH, pEeIIeHUEe TMO3UIMOHHBIX, METPUYECKUX 3ajad,
BBITTOJIHEHHUE PA3BEPTOK MOBEPXHOCTEIH;

— TmpeumylecTBa Tpaduueckoro cmocoba mpeacTaBiaeHuss WHGoOpMaIuu; rpadudeckue
(dopMBI, rpaMMaTHKY.

Ymemo:

— BOCIPHHHMATH ONTHMAJIhHOE COOTHOIICHHE YacTel M IeJOro Ha OCHOBE IpaduyecKux
MoOJIeJIel, TPAaKTUUECKH PeaTu3yeMbIX B BUJIE YEPTEKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
OOBEKTOB; WCIONB30BaTh YEPTEXK, TEXHUYSCKUH PHUCYHOK Uil  rpaduueckoro
MIPEACTABICHUS TEXHHUECKUX PEIICHUN;

— wucnonp3oBath craHaapthl ECKJl, KOHCTPYKTOPCKYIO TOKYMEHTAIUIO (YEPTEXHYIO U
TEKCTOBYIO) B IPOM3BOICTBEHHOM, TPOEKTHON M UCCIIEA0BATENLCKOM paboTax.




Braoemy:

— OCHOBHBIMH TIOHATHSIMHM, CBSI3aHHBIMU C TpadudeckuM HpeacTaBiIeHHEM HH(OpMannuu
rpaM4ecKUMU CIIOCO0aMM PELICHHUsS METPUUECKUX 3a/1ad MPOCTPAHCTBEHHBIX OOBEKTOB
Ha 4epTexax, METOIaMH MPOCIUPOBAHNS U M300paKeHUSI TPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH TPOEKIINH.

3. Kpartkoe conep:xaHue TMCUMILIAHBI:
[Ipenmer HauepTarenpHOl reomerpuu. Bunabl npoeunpoBanus. KoMIIEKCHBIA depTex

TOYKM Ha 2 W 3 IJIOCKOCTH MpoeKuid. CBA3b CHUCTEMBI IJIOCKOCTEM MPOEKIHUM C CUCTEMOM
MPsIMOYTOJIbHBIX KoOopauHatT. KoMiuiekcHbli uyepTex npsamoi. [IpsiMble U MIOCKOCTH, YaCTHOTO
noJyioxkeHus. OnpeaeneHue HaTypalbHON BEIMYMHBI OTpe3ka. B3auMonpuHaaneKHOCTh TOUKH U
npsiMoil. ['1aBHBIe TUHUU TUIOCKOCTU. B3auMmHoe pacrnonoxeHue AByX OpsiMbix. OmnpeneneHue
BUJMMOCTH Ha KOMIUIEKCHOM dYepTexe. B3anMHoe pacronoxeHne NpsIMON U IJIOCKOCTH, JBYX
II0CKOCTEN. IlepneHauKyIsIpHOCTh NMPSIMOM U IIJIOCKOCTH, JABYX IPSIMBIX, ABYX IUIOCKOCTEH.
Crnioco06sI mpeoOpa3oBaHusl KOMIUIEKCHOTO YepTexka. Crocod BpalieHusl BOKPYT MPOESIUPYIOIINX
npsmMbeix. Crioco® BpalmieHuss BOKpYr TpsiMoil ypoBHs. [lnockomapainienbHOe TepeMelIeHue.
Crioco6 3ameHbl TuIOocKocTel mpoekiuii. OCHOBHBIE 3ajjaud, pelIaeMble CIIOCOOOM 3aMEHbI
mIockocTer mpoekiuii. Kpussie muann u moBepxuoctu. OOpazoBaHue, 3aJaHUE U H300paKeHNe
noBepxHocTed. [loBepxHOCTM BpamieHus: KOHyC, cdepa, UWIHHIP, TOp. llepecedeHue
MOBEPXHOCTU ¢ IUIOCKOocThiO. Ilepeceuenne moBepxHocTH ¢ JjuHuend. [lepeceuenue
noBepxHocred. Merony cexkymux Iuiockocred. IlepecedeHue moBepxHocTen.  Meron
KOHIIEHTpuYeckux cdep. Meron koHueHTpudeckux chep. Meron sKCIEHTpUUECKHX cdep.
AKCOHOMETpPUYECKHE MPOCKINH.

4. O0beM yueOHO# JUCHMIIJIMHBI

Bunsl yueOHoii paboTh B 3aueTHbIX B akanewm.
eAMHUIIAX qJacax
O0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHbIE 3aHATHS: 1,3 16
Jlexumnm (Jlek) 0,4 6
[Tpaxtuueckue 3ausatus (113) 0,7 10
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
CamocrositesbHas padora (CP): 33 124
PacuetHo-rpaduueckne paboTs 0,9 34
[TonroroBka K KOHTPOJIBHBIM paboTam 0,6 20
Jlpyrue BUbI CAMOCTOSITENIEHOM PabOTHI 1,8 70
Bua konTpoJA: 3auer / IK3aMeH 0,1 3auer
€ OLICHKOM
“

AHHOTamuA padoyeld MPOrpaMmMsbl JUCHHUILIHHDBI
«JlabopaTopHbIii MPAKTHKYM 110 MPOIECcCaM U aANNapaTaM XMMHUYeCKOil TeXHOJIOTun»
(b1.B.0/1.10)

1. Henp paucOMIUVIMHBI — 3aKpPEIUIEHWE 3HAHUN, TMIOJYYEHHBIX @pPU HU3Yy4YEHUU
muciuminiel «[Iporeccsl U anmapaTrbl XUMUYECKOW TEXHOJIOTHHM» B 00JIaCTU OCHOB
THJIPABINYECKUX, TETJIO0OMEHHBIX ¥ MAaCCOOOMEHHBIX MPOILIECCOB, YTO HEOOXOIUMO
Opu TOArOTOBKE OakalaBpoB 1O JaHHOMY HANpaBJIEHUIO JJIs  HAYy4HO-
MCCJIEI0BATEIBCKOM U POEKTHO-TEXHOJIOTMUECKOM IEATENBHOCTH.




2. B pe3yabrare wu3y4YeHHs [AUCHUIUVIMHBI O00y4Yyawlnuiici MO0 mporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oodmenpodeccnonanbabiMu (OIIK) u npodeccnonanbHBIMEI

(ITK) xoMIieTeHIUSIMU:

CIOCOOHOCTBIO U TOTOBHOCTBIO HMCTIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUILIMH B ipodeccuonansHoi nestensaoctr (OITK-1);

CIIOCOOHOCTBIO HaJaKUBaTh, HACTPAUBATh U OCYIIECTBIIATH MPOBEPKY OOOPYAOBaHUS U
nporpamMubix  cpeactBs  (IIK-6) B obmact  mpoOM3BOJACTBEHHO-TEXHOJIOTHUECKOM
JeSATeTLHOCTH;

CIIOCOOHOCTBIO TUIAHUPOBATH U TMPOBOJIUTH (PU3NUECKUE M XUMHUYECKHE IKCTICPUMEHTHI,
MPOBOJIUTh 00pabOTKYy WX pe3ylnbTaTOB W OICHUBATH TOTPEIIHOCTH, BBIIBUTAThH
TUNIOTE3bl W YCTAHABIMBATh TPAHULBI HUX [PUMEHEHHS, NPUMEHSATH METO/bI
MaTeMaTHYeCKOr0 aHAJIN3a U MOICIMPOBAHUS, TEOPETHUECKOTO U IKCTICPUMEHTAIBHOTO
uccinenoanus (I1K-16) B o61acTu HaydHO-UCCIEIOBATENBCKON JESTEILHOCTH.

3Hams:

3aKOHBI IEPEHOCA UMITYJIbCA, TEIJIOTH U MACCH;

OCHOBHBIC YpaBHEHHUS NPHUKIAAHOW THUIPABIMKA M 3aKOHOMEPHOCTH TIEPEMEIICHUS
JKUJIKOCTEH;

OCHOBHBIC 3aKOHOMEPHOCTH TMPOIECCOB OCAXKIACHUS, (DUIBTPOBAHUS U TEUCHUS dYepe3
3€pHUCTBIE CJIOU;

(DUBUYECKYIO CYITHOCTH IMPOIECCOB TEIJIO- U MacCOOOMEHA; OCHOBHBIE KMHETHUECKHE
3aKOHOMEPHOCTH MacCONEpeHoca Jisi CUCTEM Ta3(map)-KUIKOCTh;

TUTIOBBIC TPOIECCHl XUMUYECKONH TEXHOJIOTHUH, COOTBETCTBYIONIME amnmapaTrbl ¥ METObI
UX pacuera.

Ymemu:

OMpEENATh XapaKTep JBUKEHUS KUJIKOCTEH U ra3oB;

WCIIOJIh30BaTh OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH TEIJIO- U MacComepeHoca mpu
aHaJIM3€e TEIJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

COCTaBJISITH MaTEPHAIIbHBIC U TEIUIOBBIC OATAHCHI TSl CHCTEM Ta3 (I1ap)->KUJIKOCTh;
pPacCUUTHIBATh MMapaMeTPhl HACOCHOTO, TETIO- U MaCCOOOMEHHOTO 000pYIOBAHUS;
COCTaBJISITh TEXHOJIOTHUYECKHUE CXEMBI i H300pakaTh Ha HUX OCHOBHBIE alnaparhl;
aQHAIM3UPOBATh AKCIEPUMEHTAIBHO TOJIYYCHHBIE U TEOPETHYECKH pPaCCUUTAHHBIE
MoKa3aTeJ I paboTHI almapaToB.

Braoemy:

METOO0JOTHEH pacyeTa TuPOMEXaHUIECKHX, TETUIOBBIX 1 MaCCOOOMEHHBIX MPOIIECCOB;
METOJIaMH COCTaBJICHHUS TEXHOJIOTHYECKUX CXEM.

3. KpaTkoe coaep:xaHue TUCUMIIJIMHBI:

Nen/m | HammeHoBaHHe JIaOOPATOPHBIX padoT

1 OmnpeneneHne pesKuMOB TEUEHUS KUIKOCTEN.
2 N3yuenune nmpoduisi CKopocTel MOToKa B TPYyOOTPOBOJIE.
3 ['uapaBiaruecKoe COMPOTUBICHUE B TPYOONPOBOAaX (METAIITMUYECKOM U

CTEKJITHHOM) M DJIEMEHTaX TPyOOIPOBOIHOM apMaTypBhl.

4 Omnpenenenre TUAPABINYECKOTO COMPOTUBIICHUS MPSMOTO y4acTKa
TpyOOnpoBoOa.

5 Omnpenenenre ruIpaBIMYECKOT0 COMTPOTUBICHHS B 3JIEMEHTaX
TpyOONIPOBOIHOM apMaTypsl (1uadparma, IpoCcCeNbHBI BEHTUIIH).

6 Onpenenenne ruipoAMHAMHYECKOTO CONMPOTUBIICHUS CYXOM CUTYATOMN
TapeaKy KOJIOHHOTO anmapara.

7 Onpenenenye ruipaBIMdeCcKOro COMPOTUBICHUS OPOIIAEMON CUTYATOMN

TAPCJIKU KOJIOHHOI'O amrapara.




8 W3mepenue ruipaBiIndeckoro COpOTHBIICHHS TPYOHOTO U MEXTPYOHOTO
IIPOCTPAHCTBA TEMJIOOOMEHHOIO anmnapara.

9 KanubpoBka pacxomomepa BECOBBIM METOJIOM.

10 W3ydenne xapakTepUCTHK IIEHTPOOEKHBIX HACOCOB.

11 Ompenenenne  koddduimenta  Terwionepeaadd B ABYXTPYOHBIX
TEII000MEHHHUKAX.

12 Tennonepenaya B  METAUIMUYECKOM M CTEKISTHHOM — KOXYXOTPYOHBIX
TEII000MEHHHUKAX.

13 VHTEeHCUBHOCTD TEIUIONEpEJauy B IUIACTUHYATOM TETIO0OMEHHUKE

14 N3ydyenne mpoliecca HECTAlMOHAPHOTO TEIJIOOOMEHa B ammapare C
MEHIAJIKON U MOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenre KOIPHUIMEHTOB MACCOOTAAaYd B Ta3oBoi (daze mpH

HUCIApCHUU KUIKOCTH B BOSI[yH.IHI;Iﬁ IIOTOK WJIM IIPpU KOHACHCAIIUU I1apa Ha
IUICHKE JKUJIKOCTH B HaCaJ04YHON KOJOHHE.

16 Omnpenenenne Ko3(p(UIMEHTOB MaccoOTAaud B IJKUAKOW ¢aze mpu
necopOLMU JUOKCH A YIIIepo/ia U3 BOJBI B INIEHOYHOM KOJIOHHE.

17 W3ydyeHne COBMECTHOTO TEIUIO- U MACCOOOMEHA B HACAJOYHON KOJIOHHE.

18 N3yuenue mporecca mMpocTol MEPErOHKH OWHAPHOW CMECH H30TMPOTAHOJI-
BOJIA.

19 N3yuenne mporecca MPOCTOM TMEPErOHKM OWHApPHOM CMECH  BOJia-
STUJICHTJIUKOJIb.

20 N3yuenne mporecca MNEepUOAMUECKON pPEKTU(GUKAIMKU OWHAPHOW CMeECH
3TaHOJI-BOJIA.

21 Paznenenne pacTBOPOB HU3KOMOJIEKYJSIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 Omnpenenenre CKOPOCTH CBOOOJHOTO OCKACHHUS TBEPABIX YACTHUI] H
BCIUIBITUS MTY3BIPEH B JKUIKOCTSIX.

23 N3yuenune mporecca GriibTpOBaHMs CYCIICH3UH.

24 I'mpponrHamMuKa HEMOABUKHOTO U TICEBJO0KUKEHHOTO 36PHUCTOTO CJIOSI.

4.00beM yueOHO# JUCUMIIJIMHBI

Bunbr yue6HOM paboThI B 3auernrix | B aKazgeM.
CAUHUIIaX qacax

O01as TPyA10€eMKOCTh U CHUIIMHBI 110 Y4e0HOMY TUIaHy 2,0 2

AyIMTOpPHbIE 3aHATHS: 0,33 12

JlaGopatopusbie 3ausaTtus (J1ad) 0,33 12

CamocrositesbHas padora (CP): 1,56 56

Buja xkoHTpoOJISi: 3a4eT/IK3aMeH 0,11 3ader
“

AHHOTanuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«XUMHSA ¥ TEXHOJI0TUsI OHoJIorHYeckn akTUBHbIX BemecT» (b1.B.O/1.11)

1. Heab AMCUUIUIMHBI - (HOPMUPOBAHHE Y CTYJCHTOB CUCTEMATH3UPOBAHHBIX 3HAHUH O
METOaX CHUHTE3a, TEXHOJOTUAX IOJIY4YEeHHUs, MeXaHu3Max JAEUCTBUS U IPUMEHEHHUHU
OMOJIOTHYECKH aKTHBHBIX BEILIECTB, MOBBIIICHHE MPOPECCHOHATIBHBIX KOMIIETCHIIMH B 00JacTH



MOJIYYCHHUA M HCIOJIb30BaHUA COBPCMCHHBIX 6I/IOJIOI‘I/I‘-I€CKI/I AKTUBHBIX BC€HIECCTB CCIbBCKO-
XO3SICTBEHHOT0, BETEPHHAPHOTO M MEIUIIMHCKOTO HA3HAYCHUSI.
2. B pe3yabtrare Wu3yYeHHs JAUCHUIUIMHBI O0yYamIIWiicsi MO Tporpamme
0akaJjiaBpUaTa J10JIKeH:
Obnaoams cnenyrommmu  obmenpodeccruonanpapiMu (OIIK) u mpodeccrnoHanbHBIMU
(ITK) xoMITeTeHIIUSAMU:

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKON KapTHUHE MHpa,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEILIECTBA JUIsI TOHUMAHHS
OKpYy>Karotiero mupa u ssieruii npupoas! (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOJIE XUMUYECKOH CBA3U
B Pa3IMYHBIX KJaccax XMMHUYECKUX COEIMHEHUH Uil MOHUMaHUSl CBOMCTB MaTepUajIoB U
MeXaHU3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAOIINX B OKpyxatoiieM mupe (OIIK-3);

— CIOCOOHOCTBPIO M TOTOBHOCTBIO  OCYIIECTBJISATH TEXHOJIOTMYECKUI Tpoliecc B
COOTBETCTBUM C PETJIaMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA I M3MEPEHHS
OCHOBHBIX MTapaMETPOB TEXHOJIOTHYECKOTO MpoIiecca, CBOMCTB ChIpbs U mpoaykiuu (ITK-
1);

— CIIOCOOHOCTHIO HCIONB30BaTh IpaBuia TEXHUKH OE30MacCHOCTH, NPOU3BOJACTBEHHOM
CaHUTApUH, MOKApHOU 0E30MacHOCTH U HOPMBI OXPaHBI TPYa, U3MEPSATh U OLEHUBATH
napaMerpsl  MPOU3BOJACTBEHHOTO  MHUKPOKJIMMATa, ypPOBHS  3albUIGHHOCTH U
3ara3oBaHHOCTH, IIyMa 1 BUOparuu, ocsenieHo (I1K-5);

CIIOCOOHOCTh MPOBOAMTH aHAJIM3 CBIPhS, MAaTEpUATIOB U TOTOBOM MPOAYKIUH,
OCYIIECTBIIATh OLIEHKY pe3yapTaToB aHanusa (11K-10);

— TOTOBHOCTHIO HCIIOJIb30BAaTh 3HAHHE CBONCTB XUMHUYECKHX DJIEMEHTOB, COCAMHEHUH M

MaTepHaJioB Ha UX OCHOBE JUIs pelIeHus 3a1a4 npodeccuoHanbHoit nestenpHocta (ITK-

18).

3Hamv: -

-00J1acTu IPUMEHEHUs, KiIaccu(UKAINI0 OHOTOTHYECKU AaKTUBHBIX BEIIECTB;

- TPUHIMITEI ¥ METOIbI pa3pabOTKU OMOJOTHYECKH aKTHBHBIX BEIIECTB C 3aJaHHBIMHU
CBOICTBaMH;

- IIMPOKO MPHUMEHSEMBIE MPEICTABUTEIN OCHOBHBIX KJIACCOB FepOMIIUIOB, PETYISTOPOB
pocTa, WHCEKTUIIUIOB, (DYHTUIIMIOB, 300LMI0B, BHICOKOTOKCUYHBIX BEIIECTB, JIEKAPCTBEHHBIX
npernaparos;

ymemb:

-aHAIM3UPOBATh PA3JUYHBIC METOJABl CHHTE3a OWOJIOTUYECKH AaKTHBHBIX BEIIECTB,
BBIOpaTh HAMOOJIee TEXHOIOTUYECKH IPUMEHUMYIO CXEMY MOTYYCHHS IeHCTBYIOIIETO BEIIECTRA;

-000CHOBaTh TPUMEHEHHE PA3INYHBIX KJIACCOB OMOJOTHYECKH AKTHUBHBIX BEIECTB B
3aBUCHUMOCTH OT OCOOCHHOCTEH MPUMEHEHUS, BUa BPEIOHOCHBIX OPraHU3MOB, BOSHUKHOBEHHUS
PE3UCTEHTHOCTH, a TAK)Ke HAPYIICHUSI HOPMAITLHOMN JEATEIIEHOCTH OpTaHM3Ma YellOBEKa,

- TI0 XUMHYECKOW CTPYKType COCOMHEHHUsS BBIIBUTH (hapMakopopHble (parMeHThl U
000CHOBATh MEXaHU3M JICHCTBHSI OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

e1a0emo:

-METOJIJaMH CHHTE3a IIMPOKO MPUMEHSIEMBIX NPEJCTaBUTENICH TepOUIHIOB, PETYISTOPOB
pocTa, WHCEKTUIIUIOB, (DYHTUIIMIOB, 300LM0B, BHICOKOTOKCUYHBIX BEIIECTB, JIEKAPCTBEHHBIX
npernaparos;

-HaBBIKAMH IKCIIEPUMEHTATBHONU paOOThI OTYyYSHHUSI OMOJTOTHYECKH aKTUBHBIX BEIIECTB,
NPUMEHEHHS COBPEMEHHBIX (HU3UKO-XMMHUYECKUX METOAOB aHalu3a s TOATBEPKICHUS WX
CTPYKTYpHI.

3. KpaTkoe coaep:xaHue TUCUMIIIMHbBI:

1. Beenenue.



Knaccudpukanus Ouonorndeckn axTuBHBIX BemlecTB (BAB). OcHOBHBIE METONIBI H
MOAXOABl MPH pa3padoTke HOBbIX BAB. AHamoroBwlii CHHTE3, XUMHUYECKas MOIU(HUKAIIUS
OpUPOJIHBIX BemiecTB. CBsA3b CTPYKTypa — aKTUBHOCTb, MOJIEKYJISIPHOE MOJEIHPOBAHUE.
[Tonsitue TOKCOdopHO# rpymmbl. [lyTH moCTyruieHHsT KCEHOOMOTHKOB B OpraHU3M.
[IpenapatuBHbie (HOPMBI MECTHIMIOB, JeKapcTBeHHbIE (opmbl. Mepbl aktuBHOCTH. [loHsTHE
TEepareBTUYECKOUN IIUPOTHI.

2. Xumusi, TOKCUKOJIOTHSI U JIEKAPCTBEHHBIE CBOMCTBA arpOXMMHUYECKUX MPEMapaToOB U UX
CTPYKTYPHBIX aHAJIOTOB.

Knaccupukanus  arpoXMuMHYecKHX  IPENapaToB, JKOHOMHUYECKHE  aCTHEeKThl |
3KOJIOTUYECKHE MOCIEACTBUS UX NPUMEHEHUS.

@OuTOAaKTUBHBIE COeqUHEHMs. [ epOuIuaHbIe MpemapaThl, Hapylarmue (OTOCHHTE3.
BemectBa, 6i10kupyloye TpaHCIOPT IEKTPOHOB B hoTocucteme II, akiienTopsl 3J€KTPOHOB B
¢orocucreme 1. BemectBa, Hapymarwonme OnocHHTE3 U (YHKIMOHMPOBAHUE XJIOPODUILIIOB,
ralieHue CHUHIJIETHOro Kuciopoaa. Doro-TuHaMUYecKue TepOuIuAbl U JIEKapCTBEHHBIC
CpEJICTBa.

@uTOrapMoHsl U UX AHAJIOTH. APUIIOKCUYKCYCHBIE KUCJIOTHI U JPYTH€ CHHTETHYECKHE
AyKCHHBI U aHTUAYKCUHBI. TEeXHOIOTHUS MOJYYCHHUS, POJIb XJIOPHUPOBAHHBIX AHOCH30JMOKCHHOB
KaK 9KOTOKCHUKAaHTOB. [ mOOepesinHbl U peTapJaHThl. DTUIIEH U €ro 00pa30BaHUE B PACTEHUSX.

lepOunmabl ¢ aHTUMETAOONIUTHBIM MEXaHU3MOM JelcTBUsA. DPOCcHOHOMETUITIUINH U
MEXaHHU3M €ro repOUIUAHOTO IeHCTBUS, CYIb(OHUITeTepIIIMOUYEeBHHBL. [ oocuHaT aMmMoHus,
CUHTE3, TepOUlIuIHAS AKTUBHOCTh U TOKCHYHOCTb.

CpenctBa OOppOBI ¢ TIATOTEHHBIMH TpuOamMu: (QYHTHIUABI W AHTUMUKOTHKH.
MUKOTOKCUHBI U pOJib (DYHTHIIMIOB B COXPAaHEHUH CEIbCKOXO3AWCTBEHHON MPOMYKIUH.
KonTaktHeie u cuctemusle (yHruuuasl. BemecTBa, Hapymarone OMOCHMHTE3 IProcTEpPHHA.
TpuazonbHBIC M UMHIA30JIbHBIE (DYHTHIIMIBI U AHTUMHUKOTUKH. [IprMeHeHne aHTHMHKOTHUKOB B
MeuIHe, TepOrnHAPUH.

WNHcekToakapuiuapl M HUX pOJIb B CEIBCKOM  XO3sHCTBE. XJIOPOPTaHUYECKHUE
uHcexktuuael, JJIT, rekcaxiiopaH, Npou3BOAHBIE NEPXJIOPUUKIONEHTAUEHA. JKOJIOTHYECKUE
MOCJIE/ICTBUS MPUMEHEHUS MEPCUCTEHTHBIX XJIOPOPTraHUYECKUX penaparos.
®ochopopranndeckue  HHCEKTHLMIbI U  HHTHOUTOpPHI  XOJNMHACTEpa3bl B  KadyecTBe
JeKapcTBeHHbIX cpeacTB. CuHTe3 THOH(]OCHATOB, XI0podoca, U Auxuodoca.

[TupeTpuHbl U TUPETPOUABI, MEXAHU3M MHCEKTUIIMIHON aKTUBHOCTH, OMOpAIIMOHALHBIN
MOJAXO0/ K CTPYKTYpE MUPETPOUIOB.

Perynstopel pocta u pa3BUTHA HAaCEKOMBIX, HHTUOMUTOpPHl OHMOCHHTE3a XHUTHHA,
IOBEHOUJBl U SKIu3ouasl. I[Ipumenenune ¢epomonoB. buomormueckune cnocoObl OOpeOBI €
HaCEKOMBIMHU BPEUTEISIMU.

3. TOKCHKaAHTBI U JICKAPCTBA, HAPYIIAIONIUE TeUeHNUE ONMOIHEPTETUUECKUX MPOIIECCOB

brnokupoBka kartaGonu3ma aJKWiIaTOpaMH, MPOU3BOJHBIMHU  TSKEJIBIX METAJJIOB,
dTopaneratoM u 1MaHWAaMu. [IpOTHBOpaKoOBBIE CpPEACTBA HAa OCHOBE 2 XJIOPITWIAMHHA U
JIpYrue HUTOCTATUKU.

AHTHKOAry/lIsiHTHasE U TeMopparuueckas akTUBHOCTh CTPYKTYPHBIX aHAJOrOB BUTaMHHA
K, mpumeHeHnre npou3BoIHbIX 4-TUAPOKCUKYMapuHa U 1,3 MHIaHAMOHA B KA4€CTBE 3001IUI0B U
JeKapcTBeHHBIX cpeactB. CynbhaMuaHble TpermapaTsl Kak aHTUMETA0OIUTHI  (POTUEBOIA
KHCJIOTBI.

4. TIcuxoxuMu4eCcKre JeKapCTBEHHbIE penapaThl

LentpanpHass u mnepudepuyeckas HEpBHas CHCTEMa, HEPBHO-MbIIIEUHAs Meperayva.
Heiipomenuaropsl LeHTpanbHON U mepudepudeckoil HepBHOH cuctembl. Hapymienue GanaHca
HelipoMmenuatopoB B [[HC B kauecTBe OCHOBBI ICUXOXUMUH.

Xonmuuapruyeckuii cunarnc. CtpoeHue HelpoHa BO30YXKICHMA, Mepenaya HEpBHOTO
UMIyJbCa IO AaKCOHY, CHHAaNTH4Yeckoe OKOoHuaHue. Hapymienune pa®oThl HATpPUEBOIO U
kanueBoro kanana, Na,K-ATd-a3pl. DK301IUTO3 AlETHIXOINHA U OOTYIOTOKCHH. ATOHHUCTHI U
AQHTAaroHWCTHl anetwnxoiuHa B M- m N xommHo-penientopax (XP), opranmsamus XP B



JIBUTATENIbHBIX KOHIEBBIX IIACTUHKAX, THIIOTe3a XpoMoBa-bopucosa. 3amenieHHbie KapOamMarhbl.
XoauHACcTEpas3a, 00paTUMOE U HEOOPAaTUMOE €€ MHTHOMPOBAHNE, AaHTUIOTHBIC KOMITO3HITHH.

I'amma-amuHoMacngHas kuciora U1 'AMK-spruueckuii cunarmc, OJOKHpPOBKAa CHrHaia
BO3OYXJIEeHHMsI 3a cueT runepnoispuszanuun MeMmOpanbsl. Kommiekc penenropoB ['AMK-
Aprudeckoro cuHamnca. AroHuctel U aHtaroHuctsl 'AMK B kauecTBe J1€KapCTBEHHBIX CPEIICTB.
benzoamnazenunsl, (papMakosornueckass aKTUBHOCTh OapOMTypaToB M (eHHTOWHA. XJIOPHBIHA
KaHaJ ¥ ero OJIOKUPOBKA OUITUKIMYECKUMHU 3(PUPaMH, CUIIATPAHAMH.

MHrun6uropsl HUKIOOKCUIe€Ha3 B KAUECTBE JIEKapCTBEHHBIX CPEJCTB (AlleTUIICATULIUIOBAs
KucinoTa, ubynpoden, OyraanoH). BHyTpUBeHHbIE aHECTETMKM M HAPKOTUYECKHUE Iperaparsbl.
Mopdun, aumanetwniMopdUH € KOACHH, CHEKTp OHOJIOTMYECKOW akTUBHOCTH. [lyTm
MOIUGPHUKAIMKA CTPYKTYpbl MOp(HUHA, aHTarOHUCTHI MOp(GUHA U MPUMEHEHHE UX B KauecTBE
JIEKapCTBEHHBIX CpeAcTB. MeTasoH, (eHTaHmI, TpamMaaoia. MexaHu3M NPUBBIKAHUA U Pa3BUTHS
OOJIE3HEHHOT0 MPUCTPACTHS K HApPKOTUKaM. OHKeQamuHbl, OSHAOPOUHBI U  JApyrue
HEUPONENTUBI.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3auetnBIX | B akagem.
Bunpr yueGHO# paboTh eIUHULIaX qacax
O01mas Tpy10eMKOCTh JMCIUIIIMHBI 10 Y4eOHOMY IVIAHY 4 144
AyIMTOpHBIE 3aHATHS: 0,58 21
Jlexmum (JIek) 0.28 10
[Ipaktuueckue 3ausarus (I113) 0.31 11
Jlaboparopus - -
CamocrositesbHas padora (CP): 3,17 114
Kypcosas pabora - -
Pedepar - -
CaMOCTOSITEIbHOE N3YUYEHHE PA3AEI0B IUCIUIIMHbI 3,17 114
Bua uTOroBoro KOHTpOJIs: IK3aMeH 0,25 9

AHHOTaNuA padoyeil NPOrpaMmbl AUCHUNIHHBI
«IIpombinienHas opranudeckasi xumus» (b1.B.O/.12)

1. Heap auCHUMIMHBI - (QOpMHpOBAHHE Yy OOYYAIOMIMXCS CHCTEMATH3HPOBAHHBIX
3HaHUU O METOJIaX CHMHTE3a, XUMHUU U TEXHOJIOTUH MOJYYeHHUS MHOTOTOHHAKHBIX OPraHUYeCKUX
IIPOYKTOB, IIMPOKO HUCIIOJIBb3YIOLUIUXCS B IPOMBILIUIEHHOCTH U HAPOJIHOM XO35HCTBE.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoumuiicsi 1O mporpamme
O0akajiaBpuaTa J10JIKeH:

Obnadams cnenyronumu npodeccuorHanbabiME ([1K) komneTeHmsaMu:

- CHOCOOHOCTBIO M TOTOBHOCTb OCYIIECTBISITh TEXHOJOTHUYECKHH MPOIECC B COOTBETCTBUU C
pEerJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA JJII U3MEPEHMSI OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO TMPOoIecca, CBOMCTB chIpbs U mpoaykiuu (I1K-1);

- CIIOCOOHOCTBbIO TPUHUMATh KOHKPETHBIE TEXHHYECKHWE peUIeHHs TMpH pa3paboTke
TEXHOJOTMYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C Y4YETOM
AKOJOTUYECKUX nocnenctsuil ux npumenenus (I1K-4);

- TOTOBHOCTHIO HCIOJb30BaTh 3HAHHE CBOMCTB XMMHMUYECKHUX OJJIEMEHTOB, COCIWHEHUN U
MaTepHajIoB HAa UX OCHOBE JJIS pelIeHus 3a1a4 npodeccruonansHoi aesarensHoctu (ITK-18).

3Hamy:

- OCHOBHBIE MEXaHU3MBbI PEAKIIUN OPTaHUYECKOU XUMUU;

- OCHOBHBIE CITOCOOBI HEPTE-, Ta30-, yIIIenepepadoTKU B MOMYMPOIYKTHl OPTraHHIECKOTO
CUHTE3a;



- CHOCOOBI TIONyYEHUsS! KIIFOUEBBIX OPTaHWYECKUX COSAMHECHHHA JJIi MHOTOTOHHAXHOTO
CHHTE33;

- MPUMEHEHHNE OCHOBHBIX MPOYKTOB U UX MPOU3BOIHBIX B HAPOJHOM XO3SICTBE;

- CHOCOOBI KOHCTPYMPOBAHHUS TEXHOJIOTMYECKHX CXEM JJIs CTaHIAPTHBIX IMPOIECCOB
MIPOU3BOJICTBA MPOJAYKTOB OPTAHUIECKON XUMUM;

ymemb:

-aHATTM3UPOBATh PA3ITUYHBIE METOJBI MOTYYEHHS MPOAYKTOB OCHOBHOTO OPTraHHMYECKOTO
CHHTE3a, BBIOpaTh HAN0O0JIee TEXHOJIOTHUECKH IIPUMEHUMYIO CXeMY ITOJTyYCHUS BEIIECTBA;

- POYECTh TEXHOJIOTHIECKYIO CXEMY XMMHUYECKOTO TPOU30ICTBA;

- TI0 CXEMe COCTABHUTh ONHMCAHKNE TEXHOJIOTUIECKOTO MPOIIECCca;

- OIPEIETUTH CITOCOOBI OUMCTKHU BBIICTISIEMOTO BEIIECTBA.

e1a0emo:

- HaBBIKAMH COCTABJICHHUSI TEXHOJIOTHUYECKUX CXEM XMMHUYECKHUX MPOU3BOJCTB U BhIOOpA
00opyIoBaHNs;

- OCHOBHBIMHU METOJAMH OPTaHUYECKOTO CHHTE3A;

- OCHOBHBIMH METOJIaMU aHallM3a Ui TOATBEPXKICHUS COOTBETCTBHS KPHUTEPUSIM
KauyecTBa MPOJTYKTOB OPTaHUYECKOTO CHHTE3A.

3. Kparkoe conepxxaHue QM CUMILIHHBI.

1. Benenue. KpaTkass uctopusi pa3BUTUs MPOMBIIIJIEHHOCTH OPraHUYE€CKOTO CUHTE3a,
3HA4YCHHE JJI1 HAPOJHOTO X034icTBa. [[pOAYKTHI MPOMBIIIIIEHHOCTH OPraHUYECKOTO CUHTE3a KaK
UCXOJHbIE BEIIecTBa [UJIsl TOJY4YEHHs] MOHOMEpPOB, OWOJIOrMYECKH aKTUBHBIX BEILECTB,
MOBEPXHOCTHO-aKTHBHBIX ~ BEIIECTB, IJIACTH(PUKATOPOB, TOIUIMBA, WX XapPaKTEPHUCTHKA.
OcHOBHbBIE UICTOYHHUKH CBIPbS, UX XapaKTEPUCTUKA.

2. [Ilpoueccel oxucineHuss W TruapupoBaHus. Ponb MpoleccoB OKUCIEHUS B
MPOMBIIIIEHHOCTH OpraHudeckoro cuHre3a. CoBpeMEHHbIE MPEACTAaBICHUS O MEXaHHW3Max
peakuuii OKMCJIEHHsS OpraHu4eckuX coenunHeHui. lIpompinuieHHble okucauTenu. OkuciIeHHUE
pPa3IUYHBIX KJIACCOB OpraHuyeckux coenuHeHuil. JKunkodasnble u rasodasHbie MPOLECCH
OKUCJIEHUSI  YIJIEBOJOPOJOB,  CHOUPTOB,  alblIeruaoB.  OKUCIUTENBHBI  aMMOHOJIU3.
Knaccudukanus, CeneKTUBHOCTh, MEXaHU3M pEaKIUi TUIPUPOBAHHMS Ha TeTEPOTreHHBIX
karanu3atopax. [ uapupoBanue peHona, aHWIMHA, OKCHIA YTIIepoa.

3. T'maponus, tuapartanus, sTepuduKaus, alkwinpoBaHue. [IpuMeHeHHE peakiuii
TUAPOIIN3A, TUAPATAINH, STePUPUKAIMN B TIPOMBIIUICHHOCTH. [ HAPOIIN3 TaJOTeHIIPONU3BOIHBIX,
HUTPUJIOB, CJIOXHBIX 3pupoB. [Ipolecchl ruapatanuu 3TUICHOKCHA, O0Je(UHOB, alleTUIICHA.
Orepudukanus. [Iporeccsl alkuIupoBanus mapauHOB U aPOMATUIECKUX YTIIEBOIOPOIOB.

4. Peaknuu ranoreHupoBaHus. Vcmonp30BaHME pEAKIMKA TaJOT€HUPOBAHUSA U
TaJIOTCHIIPOU3BOIHBIX B OPraHUYECKOM cuHTe3e. Kiaccudukanus peakiuii raaoreHupOBaHUS.
Peakuuu paavkalbHOTO 3aMECTUTEIHLHOTO TaJIOT€HUPOBAHMS aJTKaHOB M aJKEHOB. 3aMellleHue
TUAPOKCWIIBHON TPYIIBI HAa TAJOT€H B CIHUPTaX W KapOOHOBBIX KUCJIOTaX. 3aMECTUTEIHHOE
raJIOTEHHPOBaHUE KApOOHWIBHBIX COEAMHEHUH. XJIOPUPOBAaHHE CHUHUJIBHOW  KHUCIOTBHI.
lamorenupoBaHne apoOMAaTHYECKUX COCIAUHEHUN B SApO U OOKOBYIO Ielb. AITUTHBHOE
raJIOTEHHPOBAHUE aJIKEHOB M aleTuseHa. [uaporajioreHUpoBaHHE aJKEHOB U alleTUJIeHA.
Peaknuyn XJIOpruApuUpOBaHUs AIKEHOB. AJIUTHUBHOE XJopupoBaHue Oenzona. OcobeHHOCTH
(GTOpOpPraHMYECKUX COSIMHEHUHN, X CBOWMCTBa, MpuMeHeHne. CrocoObl BBEJACHUS aToMa (GTopa
B OPTaHUYECKUE COeUHEHHS. XI0p(TOpyriepoasl.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auetnpIX | B akagem.

Bunsl yueOHol paboThI €AMHHLIAX yacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 4 144
AyIMTOpHBIE 3aHATHS: 0,58 21

Jlexmum (JIek) 0,33 12




[Ipaktuueckue 3ansarus (I113) 0,25 9
JlaGopaTopus - -
CamocrositesbHas padora (CP): 3,17 114
CaMOCTOSITEIbHOE U3YUYEHHE PA3AEIOB IUCIUIIMHbI 3,17 114
Bua uTOroBoro KOHTpOJIsi: IK3aMeH 0,25 9

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUNJINHBI «OCHOBBI MIPOEKTHPOBAHHUS NPOU3BOICTB
OuoIornyecku akTuBHbIX BelecTB» (b1.B.0J1.13)

1. Leab AuCHMIUIMHBI - (OPMUPOBAHUE y CTYICHTOB CUCTEMATU3UPOBAHHBIX 3HAHUI 00
OCOOCHHOCTSIX M JTamax MPOCKTHPOBAHUS IMPOU3BOJCTB OMOJOTUYECKH AKTUBHBIX BEIIECTB,
MOBBILICHHE MPOPECCHOHATBHBIX KOMIETEHIIUN B 001aCTH TEXHOJIOTHH TOHKOTO OPraHU4eCKOro
CHHTE3a.

2. B pe3ysabTare n3y4eHUs1 JUCHHUILIMHBI 00y4AOIIMIACS 10 MPorpaMMe dakajaBpuara

AOJIZKEH:

Obnadams cnenyrouumu npodeccunoHanbHbiME (1K) komneTenusamu:

- CIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBISATH TEXHOJOTHUECKUI MPOIECC B COOTBETCTBUHU C

perJaMeHToOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JJI U3MEPEHHs] OCHOBHBIX MapaMeTpoB

TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- TOTOBHOCTBIO MPHUMEHITh AHATUTUYECKHE WM YHUCICHHbIE METOJbl PEIIECHUS IMOCTABIEHHBIX

3a/1a4, WCIOJ30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE TEXHOJIOTUH, MPOBOIUTH O0OpabOTKY

uHbOpMallMd €  HUCHOJb30BAaHUMEM  MPUKIATHBIX  IPOrPAaMMHBIX  CPEICTB  cdepbl

npodeCCHOHATBLHOMN JeSITeIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOIOTUU U 0a3bl

JTaHHBIX B CBOEH mpodeccHoHaNbHOM 00acTH, MakeThl MPUKIATHBIX HpOorpaMM IJis pacyera

TEXHOJIOTUYECKUX MapaMeTpoB obopynoBanus (I11K-2);

- CHOCOOHOCTBIO TNpPUHUMATh KOHKPETHBbIE TEXHMYECKHWE pEIIeHHs TNpU pa3padboTke

TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTUU C YYETOM

9KOJIOTUYECKHX TociencTBuil ux npumenenus (11K-4);

- CIIOCOOHOCTBIO BBISIBIISITH M YCTPAHSTh OTKJIOHEHHUS OT PEKHMOB PAaOOTHI TEXHOJIOTHYECKOTO

000pyI0BaHus U MapaMeTpoB TexHoorndeckoro nporecca (ITK-11);

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHWE CBOMCTB XUMHUECKUX 3JEMEHTOB, COCIUHEHUH U

MaTepHaioB Ha UX OCHOBE VISl pelIeHus 3a1a4 npodeccuoHanbHou nearensHocta (I1TK-18).
3Hamb:

- OTJIMYMUTEIbHBIE OCOOEHHOCTH XHWMHYECKHX MPOU3BOACTB OHOJIOTHUYECKH AKTUBHBIX
BEIICCTB C TOYKH 3PCHUS IKOHOMHUKH, JKOJOTHUH, OXpaHbl TPYyJa, KOHBIOHKTYPHI PBIHKA W
TpeOOBaHUIl K XapaKTEPUCTUKE BBITYCKAaeMOT0 MPOIYKTa;

- 9Tamnbl MPOSKTUPOBAHMS XUMUYECKHUX MTPOU3BOJICTB M X COJEPIKAHUE;

- YCTPOMCTBO M MPHUHLUI PAOOTHI OCHOBHOTO TEXHOJOTUYECKOTO O00O0PYAOBaHUSA,
MPUMEHSIEMOTO B TEXHOJIOTHH OMOJIOTMYECKH aKTUBHBIX BEIIECTB, KaK HA CTAUAX MOJITOTOBKU
CBIPBSl U OYMCTKH KOHEUHOTO MPOAYKTA, TaK U HA CTaIMU XUMHUYECKUX MPEBPAILLECHUI;

- KPUTEPHUH U METOJIbI ONTUMH3AIUN XUMHUKO-TEXHOJIOTUYECKOTO MPOIIeCca;

yMmemy:

- QaHAJTM3UPOBATh ATBTEPHATUBHBIE CXEMBI TIOJNyUYEHUSI OMOJIOTUYECKH aKTHBHBIX BEIIIECTB
U BBIOMPATh ONTUMAJIbHYIO CXEMY MPEBPAIlleHUu ¢ TOYKU 3PEHHS SKOHOMUKHU U 3KOJIOTUH;

- MPOEKTHUPOBATh TEXHOJIOTMYECKYIO CXEMY MPOU3BOJCTBA OWMOJIOTMYECKH AKTHUBHBIX
BEIIECTB UCXO/I U3 XMMH3Ma MPOTEKAIOLIETO MpoIiecca;

- pemiaTh 3aJa4u Mo ONTUMHU3ALNN PA0OTHl TEXHOJIOTHIECKUX MOIYIICH;

gnadems:

- MeToJaMu Noa00pa M pacueTa OCHOBHOTO TEXHOJIOTHYECKOE OO0OpyHOBaHHE s
MPOU3BOJICTBA OMOJIOTMYECKH aKTHBHBIX BEILECTB;



- METOJaMHU U IOAXOAdaMH K OIITHMU3allUN pa6OTLI TEXHOJIOTUYCCKUX MOI[y.]]Cﬁ B
IIPOU3BOJICTBAX OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

3. KpaTkoe cogep:kaHue TUCHUIINHBI:

1. Beenenue

HpOCKTHpOBaHI/Ie XUMHYCCKUX IMPOU3BOACTB 6I/IOJIOFI/I‘-I€CKI/I AKTHUBHBIX BCIICCTB: LICJIU U
3amaun. OcoOCHHOCTH, OTIWYHS WU MPOOJIeMbl NMPou3BOJACTB BAB B cpaBHeHMHM ¢ Ipyrumu

XUMHYECKUMU MIPOU3BOJICTBAMU: OCHOBHOTO OpraHUYECKOTO CUHTE3a,
He(dTenepepadbaTHIBAIOIIMMU U HEOpraHWYeCKUMHU. [loHSATHE O THOKMX aBTOMATH3WPOBAHHBIX
npousBojcTBax (I"AIIC).

2. Borpocsl NpuKJIaIHOM SKOHOMUKH B TexHoioruu bAB

Kpurepun »sxoHOMHYecKOi 3(()EKTUBHOCTH TPOU3ZBOJACTB M HUX 3aBUCUMOCTH OT
OCHOBHBIX TEXHOJIOTMYECKUX pelieHuii. CpaBHUTENbHAsT 3KOHOMHYECKAs XapaKTepUCTUKA
npou3BoJcTB BAB u npounx xummdeckux npousBoAcTB. OLiEHKAa TEXHOJOTUYECKUX PELICHHMH,
o0ecreunBarOMUX TMOJy4YeHHEe MHHHMyMa Ce0eCTOMMOCTH MpOAYKUIMU U OIpeleieHHe ee
3aBMCHUMOCTH OT ITapaMeTPOB Mpolecca.

3. DTanbl TPOEKTUPOBAHUS

HonpoekTHsle  pabotel.  MccnemoBaHue — ambTEpHATHBHBIX — CXeM  IOJYYEHHUS
OMOJIOTUYECKU-aKTUBHBIX BEIIECTB. DKOHOMUYECKHE U HKOJIOTMYECKHE KpUTEpHH BbIOOpa
CXEMBl CHHTE3a M €ro OOOCHOBaHHWE Ha MpPHUMEPE KOHKPETHBIX OMOJIOTMYECKU-aKTHBHBIX
coemuaeHuii. JlabopatopHbie wuccienoBanus. JlabopaTopHBIM periamMeHT: coAep)KaHue Hu
CO3/1aHHE.

Opranuzanus nOpoekTHeIX paboT. IlocrnenoBarenbHOCTh  BBIMOJHEHHSI  MPOEKTA.
OcHOBHbBIE CTagUM MPOEKTHUPOBAHMS M HMCXOJAHBIE AAaHHbIE. MOIIHOCTH MPOU3BOJCTBA, TOUYKA
CTPOUTENIbCTBA, MPOOIEMBbI 00ECIIEYEHHOCTH CHIPHEM U IHEPTeTHKOM, OTXObl MPOU3BOJICTBA U
UX YTUIU3aLMs. DKOJOTUS U IPUPOJOOXPAHHBIE MEPOTIPUSITHSL.

OcCHOBHBIE MOJYyJHM TEXHOJOTHYECKOro mpouecca. [loarotoBka CeIpbs, XUMHUYECKOE
IpEBpaLICHUE, pa3[eICHNEe U OYMCTKA MPOAYKTa, YTHIM3aLUs OTXOA0B. TexHosiornuyeckas
cXxeMma MpOoU3BOACTBA. ABTOMAaTH3alMsl U YIPABICHUE TEXHOJIOTUYECKUM MPOIIECCOM.

AHal3 MatepuagbHbIX OTOKOB Ha CTaUsIX. BiausiHue KOHBEPCUU HCXOJHOTO ChIPbs Ha
CTaJIMM XMMHUYECKOro IpeBpaiieHus. MaTtepuaibHbIi OanaHc.

OnBITHO-NIPOMBIIIEHHBIH, ITyCKOBOM M TEXHOJIOTMYECKUH DPETJIAMEHT: COAEp)KaHHWE U
CO3J1aHueE.

4. TexHOJIOTHYECKOE 00OPYOBAHUE U €r0 pacyerT.

TexHonornyeckue onepanuu U 000pyI0BaHUE CTaJAUU MOATOTOBKHU ChIPbS U MaTepUajoB
XapakTepHble Uil mpon3BoacTBa BAB n nx nomynpoaykToB. TpaHCHOPT ChIpbsl M1 MaTepUaioB
Ha MpeanpusaTusixX Mo npous3BoAcTBY BAB. TemmoBble cxeMbl TEXHOJOTMYECKHUX IMPOIECCOB.
OnTumu3zanus TerI000MEHHOM anmapaTyphl U TEIUIOBBIX CXEM T0 CyMME SHEPro-MaTepHaTbHBIX
3aTpaT. TeXHOJOrMYecKHe TMpolecchl W O00OpydOBaHHE CTAagud pa3AeIeHUS U OYUCTKU
MPOJIYKTOB B Ipou3Bo/icTBe BAB.

Peakinmonnoe o0opymoBaHHE M PEAKTOPHBIE CUCTEMBI B Tpou3BoAcTBE BAB. Pexumbl
OKCIUTyaTalliM  PEaKIMOHHOro obOopynoBaHui. MecTo U 3HAUY€HHE MEPUOJUYECKUX,
HENPEPBHIBHBIX U KOMOMHHPOBAHHBIX MPOIIECCOB B MpOU3BOJACTBaX BAB u mpomexyTOUHBIX
MPOJIYKTOB ISl KX MOTYYEHHUSI.

5. Onementsl aHanu3a u cuHte3a XTC B rexHonorusx bAB.

Kpurepun ontummuzanum XMMHKO-TEXHOJIOIMUECKOTO Ipouecca. IIpuBeneHHble 3aTpaThl
U UX cTpykTypa. [loaxoapl K MPUHATHIO PEIIEHUH MO ONTHUMM3AIMH padOThl TEXHOIOTHYECKUX
moaynen. [Ipumepsr.

4. O0beM y4eOHOM JUCHUIIINHBI

B 3aueTHBIX B akanewm.

Buabl yueOHoM padoThI € IMHIIAX gacax



O01mas Tpy10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 5,0 180

AyIMTOpPHBIE 3aHATHS: 0,83 30

Jlexuun (Jlek) 0,50 18

JlaGopaTopusle 3anatus (JIad) - -

ITpaktnueckue 3ansatus (I13) - -

KypcoBoii npoekt 0,33 12
CamocrositesbHas padora (CP): 4,17 150
CamMOoCTOSTETbHOE U3YUYEHUE PA3/ICTIOB TUCIIUIIIIUHBI 3,92 141
Bua koHTpoOJIsi: 3a4eT ¢ OUEHKOH (KYpCOBOil IPOEKT) 0,25 3auer ¢
/AK3aMeH ouenkoii (9)

AHHoOTanus padoyeil MporpaMmbl TUCUUILIMHBI «MaTepuaoBeleHUEe U 3al[UTA OT
koppo3un» (b1.B.0/1.14)

1. Heap aMCHUMIVIMHBI: TpUOOpETeHHE CTYJACHTAaMH 3HAHUH, HEOOXOAWMBIX JUIS
CaMOCTOSITEJIbHOTO PEIIEHUsI BOIPOCOB, CBA3aHHBIX C BBIOOPOM MaTepuasioB 000OpYyIOBaHUsA
NPOMBIIIJICHHBIX ~ MPOU3BOJICTB  OMOJIOTMYECKM AKTUBHBIX  BEIIECTB, OHMOMEIMLIMHCKUX
MaTepHAJIOB U JIEKAPCTBEHHBIX MpEnapaToB.

2. B pe3yabTaTe H3y4eHHs] AUCHMILINHBI 00y4alOLIUICA 10 MporpaMMe 0akajiappuarta
JOJIZKEH:
Obnaoamse cnenyromumu npodeccuonansabivu (I1K) komnereHIusIMu:

- CIIOCOOHOCTBIO TNPUHUMATh KOHKPETHbIE TEXHMYECKHWE pelIeHus TNpu pa3paboTke

TEXHOJOTHYECKHUX IPOILIECCOB, BBIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJOTHH C Y4YETOM

9KOJIOTUYECKHX TociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO TIPOBOJUTH AaHANIM3 CBHIPhS, MATEPHAIIOB M TOTOBOW MPOIYKIIHH,

OCYIIECTBIISITh OIIEHKY pe3ynbratoB aHanu3a (I11K-10);

- TOTOBHOCTBIO TPOBOJIUTH CTAaHIAPTHBIE U CEPTUPUKANMOHHBIC WCIBITAHUS MaTEPHAJIOB,

u3enui u Texrojorndeckux mpomeccos (ITK-17);

- TOTOBHOCTBIO WCTOJBh30BaTh 3HAHHWE CBONCTB XMMHYECKHUX JJIEMEHTOB, COSIUHCHHHA U

MaTepHaioB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccuoHanbHou nesarensHoct (I1K-18).
3Hamy:

- KiaccuUKaluio, CTPYKTYypY, COCTaB M CBOWCTBA MaTepUasoB;

- MAPKUPOBKY MaTEPHAJIOB 110 POCCUICKUM CTaHIapPTaM;

- OCHOBHbIE KOHCTPYKIIMOHHbIE U (DYHKIIMOHAJIbHBIE MaTepuaibl, IPUMEHSIEMbIE B
XUMHYECKON TEXHOJIOTHH U XUMHUYECKOM aIapaToCTPOCHUU;

ymemy:

- paIMoHAaIBHO MOA00PaTh KOHCTPYKITMOHHBIN MaTepHan Il XUMHUKO-
TEXHOJOTMYECKOro Ipoliecca (peakTopa, anmnapara, MallliHbl) C y4€TOM METO/I0B 3alUTHI OT
BO3MOHOTO BO3JEHCTBUS TEXHOJIOTHUECKON CPEBI;

61a0emn:

- METO/IaMH OTIPEICIICHUs] CBOMCTB MaTEPHAJIOB;

- TAaHHBIMU I MIPUHITHSI KOHKPETHBIX TEXHUYECKUX PEIIeHUl Npu pa3paboTke
TEXHOJOTHYECKHUX MPOIECCOB C TOYKHU 3PCHHS TEXHUKO-3KOHOMUYECKOH 3PHEKTUBHOCTH.

3. Kpartkoe conep:xaHue TMCUMILIAHBI:
BBenenue

MaTepI/IaJ'IOBeI[eHI/IC KakK HaYKa: Oocian, 3agadyd M 3HAUYCHUC AUCHUIIIIMHBI. 3HaquI/Ie
MaTepHaJOB B Pa3BUTHH XHUMHKO-TEXHOJOTHUECKUX IPOIECCOB U OOCCICYCHHH UX
0€30I1aCHOCTH.



Mopynb 1. ®U3NKO-XUMHUYECKHUE OCHOBBI MATEPUATIOBEICHUS

OCHOBHBIE TOHSTUA O CTPOEHUHU, CTPYKTYpe M CBOWCTBAX MaTepuaioB. MeTonbl
U3Y4E€HUS CTPYKTYPBI U CBOMCTB MaTEPHUAIIOB.

Crpoenne  marepuanoB.  OCHOBHBIE  THUIBI  KPUCTAJUIMYECKHX  PEIIECTOK.
Knaccudukanus KpucTanioB 1o TUIAM CBA3H. AHH30TPOIHs CBOMCTB KpucTauioB. CTpoeHue
peabHBIX KpUCTAJUIOB. JIeeKThl peanbHbIX KPHUCTAJIOB M MX  BIMSHUE Ha CBOWCTBA
MeTaulIoB W crutaBoB. CBoiicTBa auciokanuii. JlmarpamMmma <«IUIOTHOCTH Je(EeKTOB-
IPOYHOCThY». Kpucramnmsanus MeTaioB M CIu1aBoB. CaMONpPOM3BONBbHAS KPHUCTAJUIA3ALHNS.
HecamonpousBonpHast  kpuctaummzanus. AMopdHble MaTepuaibl.  AJJIOTPOINHYECKUE
IIPEBPALICHHS METAJIOB.

CpoiictBa  marepuanoB. Ilokazarenum  cBoiictB.  Knaccudukanuss — cBOHMCTB.
Mexanuueckue, (QU3MUECKUE, XUMHUYECKUE, OSKCIIyaTallUOHHBIE M TEXHOJIOIMYECKHE
cBorictBa MarepuanoB. [lokaszarenu MeXaHMYECKUX CBOWMCTB, OIpeAeiseMble IIPU
CTAaTUYECKUX HCHBITAHUAX Ha pacTsDKeHHWe M u3rub. Meronabl ompeneneHus TBEPAOCTH
MaTtepuainoB. [loka3arenm MexaHMYECKHUX CBOICTB, OIpeAeiseMble NPU AMHAMUYECKUX U
LIUKINYECKUX UCIIBITAHUSAX.

OcHOBBI TEOpuUM CIUIaBOB. JlMarpamMmbl COCTOSIHUSL —CIIaBOB. TepMHUHBI U
onpezaeneHus. JuarpaMmbl — «COCTaB-CBOMCTBOY». Da30Bblii COCTAB CIUIABOB. 3aBUCUMOCTh
MEX]ly CBOMCTBAaMHU CIUIaBOB U TUIIOM auarpammsl coctosiHus. [Ipasuno H.C. KypHakosa.

Monayns 2. MeTtajuinueckue MaTepuaibl

Kene3o u cruiaBel Ha ero ocHose. Ctanu u 4yyryHbl. JKesie30yriepoanucThie CIIaBbl.
CTpyKTypsl = CIUIaBOB  Kele30-yriepoJ. JluarpamMMbl  COCTOSHUSL — KEJE€30-LEMEHTUT.
KomnoneHTsl, ha3bl 1 CTPYKTYpHBIE COCTABIISIIONIUE CTANEH U O€JIBIX UyTyHOB.

KoHCcTpyKIIMOHHBIE MeTalIM4ecKhe MaTepuanbl. YTJIEpOAMCTbIE M JIETHPOBAaHHBIC
cramu. Knaccudukanust crajneii, ompenesieHue MOHATUS KadecTBa cranu (TpeOoBaHMSA K
KauecTBy). BiusiHue yrieposna M MOCTOSHHBIX (TEXHOJIOTMYECKUX) MPUMECEH Ha KauecTBO
CTaJId, METO/IbI YJIYUILEHUSI Ka4eCTBA CTAIH (IIOBBILIEHUE €€ KOHCTPYKIIMOHHOM IIPOYHOCTH).
BinusiHue nerumpyrommx 3J€MEHTOB Ha CBOWCTBA cTaid. KOHCTPYKUIMOHHBIE CTaJIH.
WNuctpymentanbuble cramu. Krnaccudukamuss — yriiepogucThIX U JICTHPOBAHHBIX CTaJCi.
MapkupoBka craneil Uyrynsl u TBepable criaBbl. CBOMCTBA M Ha3HaueHUe yyryHa. I[Iporecc
rpadpuTHzanmu. YyryHsl cepele, Oejble, KOBKHE, BBICOKOIPOYHBIC, UX CBOMCTBA, 00JACTh
PUMEHEHHUS, MapKUPOBKA.

Tepmuueckas o6paboTka. Teopus U MpakTHKa TEPMUIECKOH M XMMUKO-TEPMUUYECKOMN
00pabOTKH METAJIOB U CILJIaBOB.

IIBeTHBIE MeTaUIbBl W CIUIaBBl Ha HMX OcCHOBe. OOmas XxapakTepUCTHKA U
KJaccu(uKalus MEAHBIX CIUIaBOB. JlaTyHHM, OpoOH3bI, MeQHO-HMKeNeBble crulaBbl. OOmas
XapaKTepUCTHKa AalIOMUHHEBBIX CIUIaBoB. JlepopMupyemble allOMUHUEBBIE —CIUIABBI,
JUTEHHBIE QIIOMHUHUEBBIE CIUIaBbl. OOmas XapakTepUCTHKAa MAarHMEBBIX  CIUIABOB.
Hedopmupyemble MarHueBble CIUIaBbl. JIuTelHble MarHueBble CIUIaBbl. THUTAaH U CIUIaBBI Ha
OCHOBE THUTaHa. BiusHWE JNErupyronMX >JE€MEHTOB HAa CTPYKTYPY M CBOMCTBA THUTAHOBBIX
CIUIaBOB. bepuiummii ¥ CIulaBel Ha €ro OCHOBE. TyrormaBkue METaJulbl M CIUIABBI HAa HX
OCHOBE.

[TopomikoBeie MeTAIUTMYECKHUE MaTepuaibl. MaTepuaibl ¢ 0COOBIMH IIEKTPUUECKUMU
CBOICTBaMH.

Monyinb 3. OcHOBBI KOPPO3UN METAIIOB. [IpMHIMIIBI M METOIBI 3AIUTHI OT KOPPO3UH.

KOppOBI/IH MCTAJIJIOB B YCJIOBUAX TEXHOJIOTHYCCKUX CPEA XUMUUYCCKUX ITPOU3BOJACTB.



[IpyHIMIIBI 1 METOJIBI 3AIIUTHI OT KOppo3uu. Koppo3noHHOCTONKIE METAIUIMYECKUE U
HEMETAJUIMYECKAE MaTepuaabl. MeTonpl 3allMThl MallMH W allapaToB  XUMHYECKHX
NPOM3BOJCTB OMOJIOTUYECKM AKTUBHBIX BEIIECTB, OMOMEIUIIMHCKHX MAaTepHalioB H
JICKapPCTBEHHBIX NIPENAPaTOB OT KOPPO3HH.

Monyinb 4. HemeTtannuueckue Marepualibl

Marepuanbl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX coenuHeHur. CTpoeHHue M CBOMCTBA
noJauMepoB. TepMopeakTHBHBIE M TEPMOILIACTHUHBbIE MoiuMepbl. CTpoeHHME M CBOWCTBa
wiactMacc. OCHOBHbIE Pa3HOBUAHOCTH MPOMBILIUICHHBIX IOJIMMEPOB U  IIaCTMAcC.
T"a3oHamonHeHHbBIE TIACTMACCHL.

OcoOEHHOCTH CTPOEHUS, CBOWMCTBA PE3WHOBBIX MaTepHasioB. Pe3uHbl 001IETO
Ha3HA4YCHUs, CIICHHUAJIbHBIC PEC3UHBI U O6HaCTI/I X IPUMCHCHMU.

Jlakokpacounsie Marepuansl (JIKM). OcnoBubie Buasl JIKM. Kpacku, maxw,
TPYHTOBKA, LIIIATIEBKA.

Kepamudeckune marepuansl. KOHCTpYKIIMOHHAS, HHCTPYMEHTAJIbHAST W TEXHUYECKast
kepamuka. Heopranumdeckoe crtekino. Kmaccudukamus cTekon mo Ha3HA4YeHUI0 W 00JacTu
npumenenus. Cutamwisl. ['padgut. Acbect. CBoiicTBa U 00JaCTH TPUMEHEHUS.

Komnosummonnsie  marepuanst  (KM). IlomssTME 0  HAHOTEXHOJIOTHSX,
HaHOMaTepHaax.

Monaynb 5. DKOHOMHYECKH 000CHOBAaHHBII BHIOOP MaTepHAaOB.

Bb160p KOHCTPYKIIMOHHBIX MAaTe€pHaJIOB JUIsl MPOU3BOJACTB OHOJIOTMYECKH AKTHBHBIX
BEIIECTB, OMOMEIUIIMHCKUX MAaTEpUaloOB M JIEKAPCTBEHHBIX IPENapaToB. DKOJIOTUYECKHE H
SKOHOMHYECKHE ACTIEKTHl MATEPUATIOBEACHUS U 3alUThl MATEPHUAIIOB OT KOPPO3UHU.

4. O0beM y4eOHOIl TUCUMIIJIMHBI:

B 3aueTHBIX B akanem.
Bunapl yae6HOM paboThI SIMHUIIAX gacax
O0mas Tpy10eMKOCTh JUCIUILINHBI 110 Y4e0HOMY IUIAHY 3,0 108
AyauTOpHbIE 3aHATHSI: 0,3 12
Jlexmu (JIex) 0,15 6
[Ipaktuueckue 3anarus (113) 0,15 6
CamocrositenbHas padora (CP): 2,7 92
Pedepar 0,6 20
CaMOCTOSTENHHOE U3YICHHUE Pa3/ICIOB TUCITATIINHBI 2,0 72
Bun xoHTpoOJIA: 3aUeT/aIK3aMeH 0,11 3ader
“

AHHoOTanus padoyeil MporpaMmMbl TMCUUILIMHBI «MoaeIMpOBaAHUE XUMMHUKO-
TexHoJoru4eckux npoueccon» (b1.B.0/1. 15)

1. Ileab AUCHUILIMHBI: TIONyYEHUE CTyACHTaMH-OakaiaBpaMH 3HAHHWA B 001acTH
KOMIIBIOTEPHOTO MOJICJMPOBAHUS XHMMHUKO-TEXHOJOTUYECKUX MPOLECCOB € MPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIbIOTEpHON Maremaruku, B yactHOcTH MATLAB u VBA, a Takxke
npUOOpeTeHue MMM MPAKTUYECKUX HABBIKOB pa3pabOTKU JaHHBIX KOMITBIOTEPHBIX MOJENEH ¢
OJIHOBPEMEHHBIM pEIICHUEM 33/1a4 CTPYKTYPHOU U apaMeTpHIeCKON HICHTU (DUKAIINH.

2. B pe3yabrare un3ydeHus AUCHMIUVIMHBI O0y4YaWINMHCA 1O NporpamMme
0akajlaBpHAaTa J0JI/KEH:
Obnadams cnenyromumu obmienpodeccuonansubiMu (OIIK) u npodeccnonansubivu  (I1K)
KOMTIETCHITHSIMHU:



- BJIAJICHUEM OCHOBHBIMH METOJAMH, CHOCOOAaMH U CpPEACTBAMHU MOJYUYCHHS, XPaHEHHUS,
nepepaboTKH MHGOpPMALMU, HaBbIKAMU PAa0OThl ¢ KOMIIBIOTEPOM KaK CpPEICTBOM YIpaBIECHUS
uHpopmanueit (OI1IK-5);

- TOTOBHOCTHIO NPUMEHITHh AHAINTUYECKUE M YHUCICHHBIE METOJbl PEIIEHUS MOCTAaBJICHHBIX
3a1a4, MCIOJIb30BaTh COBPEMEHHbIC HH(OPMALMOHHBIE TEXHOJOTHH, MPOBOAUTH OOPabOTKY
UHQOpPMALlMM  C  HUCHOJb30BAHUMEM  MPHUKJIAIHBIX  IPOTPAMMHBIX  CPEACTB  cepsl
npo¢eCCUOHATBLHOMN JeSITeIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOIOTUU U 0a3bl
JAHHBIX B CBOEHM NpodeccCHOHaIbHOM 00JacTH, MaKeThl MPUKIAJAHBIX MPOrpaMM JIs pacyera
TEXHOJIOTUYECKUX MapaMeTpoB obopynoBanus (I11K-2);

- CHOCOOHOCTBIO IIJIAHMPOBaTh W MPOBOJUTH (U3NYECKHE M XUMHUYECKHE HKCIEPUMEHTHI,
POBOIUTH OOPa0OTKY MX pPE3yJbTaTOB M OLEHHBATH MOTPEIIHOCTH, BBIIBUTATh THUIOTE3bl H
YCTaHABJIMBATh I'PAHUIIBI UX MPUMEHEHHs, NMPUMEHATh METOAbl MAaTEMATUYECKOIO aHan3a U
MOJIEJIMPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMeEHTaIbHOro uccaenoBanus (11K-16).

—  3HamMb METOHBI TOCTPOSHUS JIMITMPUYECKHUX (BEPOSTHOCTHO-CTATUCTHUECKHUX) U (DU3HUKO-
XUMUYECKUX (TCOPETUYECKUX) MOJEICH XUMHUKO-TEXHOJOTHMUECKHX IPOIECCOB; METOJbI
uACHTU(DUKAIIME MaTEeMAaTHYECKUX ONMHCAHWNA TEXHOJIOTUYECKUX MPOIECCOB HA OCHOBE
SKCIIEPUMEHTAIBHBIX  JAHHBIX;  METOJbl  ONTHUMHU3AIMU  XHUMHKO-TEXHOJIOTHYECKUX
MPOIECCOB C MPUMEHEHUEM IMIUPUICCKUX U/ UITU PUINKO-XUMHUYECKUX MOJCIICH;

—  yMemb TPUMEHSITh U3BECTHBIC METOJbl BBIYUCIUTEIHLHON MAaTEMATUKH MU MATEMaTUYECKOMN
CTaTHCTUKH JJIs PEIICHUS] KOHKPETHBIX 3a7a4 pacdyeTa, MOACIMPOBAHNUS, HICHTU(UKAIIUN U
ONTUMM3AlIMM TPU HCCIECAOBAHWM, NPOCKTUPOBAHUM M YIPABICHUU TMPOIECCaMU
XAMHYECKOM TEXHOJIOTMM, a TakKe YMETh MCIOJb30BaTh B CBOEM IMPAKTUYECKOU
JEATEIIBHOCTH JUISl JOCTHXKEHUS 3THX LI€JIEN N3BECTHBIE MAKEThl MPUKJIIAIHBIX TPOTPAMM.

—  e1ademb METOJIAMU MAaTEMATHYECKON CTATUCTHKH JUIsi OOpabOTKU Pe3yabTaTOB aKTUBHBIX U
MAaCCUBHBIX JKCIEPUMEHTOB, a TaKX€ METOJAaMU BBIYUCIUTEIBHON MaTEeMaTUKUA IS
pa3paboOTKU U pealn3aii Ha KOMITBIOTEpaxX alfOPUTMOB MOJICIIMPOBAHUS, UACHTH(PUKAITUN
Y ONTUMM3ALNN XUMHUKO-TEXHOJOTHYECKUX MPOLECCOB.

3. KpaTkoe coaep:xaHue TUCUMIIJIMHbBI:

3.1. OcHOBHbBIE TPHUHIUIIBI KOMITBIOTEPHOTO MOACIUPOBAHUSA XUMHUKO-TEXHOJIOTUYECKUX
nporeccoB (XTII). Maremarnueckre SMIUPUUECKUE U MATEeMaTHUYECKUE (U3HKO-XUMHUCCKUE
MOJEIIM U KOMIBIOTEPHOE MOJIETUPOBaHUE. JleTepMUHUPOBAaHHBIE M  BEPOSATHOCTHBIE
MaTeMaTtuyeckue Mojenu. [IpuMeHeHre MeTo10I0rui CUCTEMHOTO aHa3a AJIs PelleHus 3a1au
MonenupoBaHus. [IpuMeHeHHWEe TPHHIWIA «YSPHOTO SIIUKA» TMPU  MATEeMaTHYCCKOM
MOJIETIMPOBAaHUHU. ABTOMATU3UPOBAHHBIE CUCTEMbI IPUKIafHON HHpopMaTuKu. Mepapxudeckast
CTPYKTypa XUMHUYECKHMX TMPOHW3BOACTB M UX MareMaTudeckux wmojeneid. [IpumeHeHue
KOMIIBIOTEPHBIX MOJeNIell XHMHUYECKHUX IPOLECCOB ISl aHalu3a, ONTUMHU3AIMU U CHHTE3a
XUMHUKO-TEXHOJIOTHUECKUX cucTeM. OCHOBHbBIE NPHEMbl MaT€MaTUYECKOrO0 MOJEIHPOBAHMUS:
SMITUPUYECKUHA, CTPYKTYPHBIA ((PU3HKO-XUMHUECKHI) 1 KOMOMHUPOBAHHBIN (TEOPETHUCCKUH ).
[TocTpoeHue craTuyeckuX U JUHAMHUYECKUX Mozenel. Pemenne npsmMeix 3agad. [IpoekTHbIN U
MTOBEPOYHBIH (OIICHOYHBIN) pacdeT mpolieccoB. Pemenne oOpatHbix 3amad. [lapamerpudeckas u
CTPYKTypHasi HUACHTH(HUKAIUS MATEeMATUYECKUX MOJeNeld. YCTaHOBJICHHE aJeKBAaTHOCTH
MaremMaTuyeckux  Mojened. CTpaterusi MNPOBEICHHS  PACUETHBIX  UCCIEJOBAHMM U
KOMITbIOTEPHOTO MOJIETTUPOBAHUS PEATIbHBIX MPOIECCOB.

3.2.IlocTpoeHre SMIUPUIECKUX MOJIEIICH:

. dopMynupoBKa  3a7add  ANpPOKCHUMAIMM  JAHHBIX  JUIS  OMHUCAHUS
SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN U MOJIYYEHHs] SIMIUPUYECKUX MoJenel mporeccoB. Buabl
KpUTEpUEB amnmpokcuMmaruu. Kpurtepuil mMeToga HaMMEHBIIMX KBaapaToB. PemieHwe 3amaun
AMMpoOKCUMAIIMKM IS HEJIMHEMHBIX W JMHEWHBIX MO MapaMeTpam wmojaene. MarpuunHas
dbopMyTUpOBKa 3aaud AMMPOKCUMAIUN. AHATUTHYECKUN U aITOPUTMHUYECKUN TOIXOJBI IS



pelleHns 3aJadd anmnpoKCUMAalUM AJis JIMHEHHBIX W JIMHEapU30BAHHBIX MOJENEH METOAOM
HaUMEHBIIINX KBAJPaTOB;

. 3aKOH HOPMAJIbHOT'O PAcCHpEelesIeHUs Ul BEKTOPHBIX CIIy4alHBIX BEJIMYUHBI U
orpesieNieHue MX YHCIOBBIX XapaKTepUCTHK. MaTemaTHueckoe OXHAaHWE U JUCHepCHs Ui
BEKTOPHBIX CIIy4alHBIX BEIWYUH. J[MCIEPCHOHHBIA W KOPPEJALMOHHBIA aHanu3. [loHATus
JTUCIIEPCUN  BOCHPOM3BOAMMOCTH M aJIeKBaTHOCTH, a TakXK€ OCTATOYHOM JUCHEPCHU.
Omnpenenenue BHIOOPOYHBIX KOA(PPUIIMEHTOB KOPpEIAUUU U KOd(pPHUIMEHTa MHOKECTBEHHOMN
koppersanui. CTaTUCTUYECKUH TOAXOJ K ONpPENEJCHUI0 OIMMOOK M TOTPEIIHOCTeH B
IKCIEPUMEHTAIbHBIX TOUKAX U3MEPEHUN;

. PErpecCHOHHBIN W KOPPENSLUOHHBIA aHalu3 A MOCTPOEHUS SMIIUPHUECKUX
MoJesieli Ha OCHOBE MaHHBIX IACCHBHOTO JKCHepuMeHTa. [IoHATHS (QYHKIUHM OTKIMKA |
¢dakTopoB. OCHOBHbIE OMYIICHHUS] PErPECCHOHHOTO M KOPPENSLMOHHOTO aHanu3a. Kpurepuu
NPOBEPKH OJHOPOJHOCTH Jaucnepcuil. BpiOop Buaa ypaBHEHMH perpeccuu, a Takxke
onpezeneHue Kod(p(UIMEHTOB perpeccud M UX 3HAYMMOCTU C HCIOJIb30BAaHUEM KpPUTEPHUS
Creionenra. [Iponeaypa HCKITIOUeHNsT HE3HAYUMBIX K03 duuneHToB perpeccun. OmnpeneneHue
aJIeKBaTHOCTU PETPECCUOHHBIX MOJIENIEN ¢ TOMOIIbI0 KpuTepus: duiiepa;

. OCHOBHBIC TIOJIOKEHUSI TEOPUM IUIAHUPOBaHUs dKcriepuMeHToB (I): momHbIi
daktopubii skcniepuMment (IIP3) m obGpaboTka ero pe3ynbraroB. OnTUMaIbHBIE CBONCTBA
MaTpHIlbl ITUIAHUPOBAHMS U CBOMCTBO oOpToroHanbHocTU. Ormpenenenue Kod3(h(HUIIMEHTOB
MOJEJIel, WX 3HAYMMOCTH M TMPOBEpPKA aJeKBAaTHOCTH YpaBHEHHUsA perpeccuu. CBOMCTBO
poTraTabenbHOCTH NOJTHOTO (PAKTOPHOTO SKCIIEPUMEHTA;

. OCHOBHBIE  TIOJIO)KEHUSI  Teopuu  IaHupoBaHusi  skcrnepumeHtoB  (II):
OpPTOTOHAJIBHBINA HEHTpaNbHbIA KoMIo3UIMOHHBIN maH (OLIKII) skcnepuMeHTOB U 06paboTka
ero pesynbraroB. OOecriedeHre OPTOTOHAJILHOCTH MAaTpPHIIbI IUIAHUPOBAHUS U OIpe/eeHHe
BEJIMYMHBI 3Be3/1HOTO Iyieya. Omnpenenenue K03)GUIUEHTOB MOJIENH, UX 3HAYUMOCTH M OI[CHKA
aZIecKBaTHOCTU ypaBHEHHUs perpeccuu. PacueTHoe BbIYMCIEHHE KOOPAMHAT TOYKH ONTUMYyMa
(3KcTpeMyMma);

. ONTUMM3AIMS SKCIIEPUMEHTAIIBHBIX HCCIEJOBAHUM C NPUMEHEHUEM MeToja
Bbokca-Bunbcona. OcHOBHBIE MOAXOABI K ONTUMHU3ALMU 3KCHEPUMEHTAIBHBIX HMCCIIEI0BAHUM.
OKCMEPUMEHTATBHO-CTATUCTUYECKUH MeTol. CTpaTeruss IBMKEHUS K ONTUMYMY LEJIEBOM
¢ynkuuu (QyHKIMHM — OTKJIMKA) TPaJHeHTHBIM METOJOM. KpHUTepuu MOCTHXKEHUS «IIOYTH
CTaIlIOHAPHON 00JIACTU» U METO/bl YTOUHEHHS MOJIOKEHHSI ONTUMAIILHOM TOYKU B (PAKTOPHOM
IIPOCTPAHCTBE.

3.3. IloctpoeHune GU3UKO-XUMHUIECKUX MOJIEIICH:

. 3Tanbl MAaTEMATUYECKOTO MOJEINPOBaHUs. POpMyIUpPOBKa TUIIOTE3, IOCTPOEHUE
MaTeMaTUYeCKOr0  OMUCaHUs, pa3paboTKa  MOJENUPYIOIIEr0o  alropuTMa,  IpOBEpKa
aJIeKBaTHOCTH MOJIENM M HWIACHTU(UKALUS HMX TapaMeTpoB, pACUYETHBIC HCCIECIOBAHUS
(BBIYMCITUTEBHBIN SKCIIEPUMEHT);

. COCTaBJIEHME CHCTEM YpaBHEHUN MaTEMaTHYECKOrO ONMCAHUS IPOLECCOB H
pa3paboTka (BbIOOP) aNTOPUTMOB HX pEIICHUs. BIOYHBIN TPUHITUI OCTPOCHHS CTPYKTYPHBIX
MaTeMaTuueckux Mmojeneil. O000IeHHoe ONMMCcaHue JBIKEHUS MOTOKOB (a3 B ammaparax C
MOMOUIbI0  TUAPOJMHAMUYECKHX  MOJENieH,  yYUTBHIBAIOIIMX  COCPEIOTOYEHHBIE U
pacnpeneeHHble MCTOYHUKM BELIECTBA M SHEPruM (TEIIOThI). JIoKanbHbIE MHTEHCUBHOCTU
UCTOYHUKOB BEIECTBA W TEIUIOTHI B IOTOKAaX, COOTBETCTBYIOIIME Pa3IUYHBIM (PHUIUKO-
XUMHUYECKHX Ipoueccam. OCHOBHBIE THUIIBI YPaBHEHHM MAaTeMaTH4YECKOIO0 ONMCAHUS XMMHKO-

TEXHOJIOTHYECKUX IPOLECCOB — KOHEYHbIE, OOBIKHOBEHHbIE JuddepeHnanbHble |
Qg depeHaIbHbIe YpaBHEHUS B YACTHBIX MPOU3BOAHBIX;
. MaTeMaTU4eCcKOe MOJEIMPOBAHUE CTAMOHAPHBIX W JIMHAMHYECKUX PEKHUMOB

THJIPABINYECKUX TPOLIECCOB B TPYOOIIPOBOIHBIX CHCTEMAX, IMTOOAIBbHBIC U JEKOMITO3UIIOHHBIE
METOJBl PEIICHUS CUCTEM HEIUHCHHBIX YPABHCHMM, a TAKXKE SBHBICE M HESIBHBIE METOJBI
YHCJICHHOTO PEIICHUsI CUCTeM OOBIKHOBEHHBIX au(depeHInalbHbIX ypaBHeHnH. CocTaBieHue
YpaBHEHMH MaTeMaTHYecKOro omucaHus mnpouecca. [loctpoeHne MH(OPMALMOHHBIX MaTpUI]



MaTeMaTHYECKUX MOJelel ais BhIOOpa OOIIero ajaropuTMa peumeHus — MOJACIHPYIOLIETO
anroput™ma. Peanmuzanus — anropuTMOB  pEIICHHS ~ HEJIMHEMHBIX W OOBIKHOBEHHBIX
muQdepeHManbHbIX ypaBHeHHH. Omnucanue craunoHapHbiXx pexkumoB XTI ¢ mpumeneHuem
CHUCTEM JIMHEWHBIX M HEJIMHEUHBIX YypaBHEHUW. HWTepalmoHHbIE aNTOPUTMBI PEIICHUS.
[Ipumenenne MeTonoB MpocThIX HTepauuii u HeioToHa-Padcona s monydeHus perieHus.
[IpobGnema cXoIMMOCTH TIporiecca penieHus. J|eKOMITO3UIIMOHHBIA METO/ PeUICHUs CIIOKHBIX
CHUCTeM KOHEYHBIX ypaBHeHHMH. IlocTpoeHne WH-QOPMALMOHHON MAaTpUIBl sl BbIOOpa
ONTHUMAJIFHOTO alropuTMa peiieHus 3afaaun. [lonsTre xectkoctu cucteM nud@epeHuanbHbIX
YpaBHEHHI M KPUTEPHM JKECTKOCTH. SIBHbIe (OBICTpble) M HEsBHbIE (MEIJIEHHBIE) METOMIbI
pemenusi. Metosr iepBoro (Metoa Ditsiepa), BTOporo ( MOAU(PHUITMPOBAHHBIE METOIBI Diliepa)
u yeTBeproro nopsaka ( meron Pynre-Kyrra). Onenka TOUHOCTH METOJIOB — OLIHOOK yCeUeHHUSI.
[lepexonnple OmMMOKM W OIIMOKM OKPYIJIGHHS TPU  YHUCIEHHOM HMHTETPUPOBAHUU
muddepeHManbHbIX  ypaBHeHUH. CnocoObl oOecriedeHus: CXOAMMOCTH peIIeHUS 3aJauu.
[IpumeHeHHe HESBHBIX METOJOB JJIsi pELIEHUs KECTKUX cucteM aud@epeHnnanbHbIX
ypaBHeHui. OnpeaeneHus mara UHTErpUPOBaHMs UTEPALMOHHBIM MeToioM. MeTtonoB Kpanka-
Hukonbcona (MeTox Tpanemuii);

. MaTEMaTHYECKOE  MOJEIMPOBAHUE  CTAllMOHAPHBIX  PEKUMOB  IIPOLECCOB
TEIUIoNepeayd B IUIACTUHYATBIX M 3MEEBUKOBBIX TEIJIOOOMEHHHMKaX. MartemaTtnyeckoe
OIMCaHKE MPOIIECCOB C MPUMEHEHHEM MOJIeNeil neaaIbHOr0 CMEIICHUS! U BhITeCHEHUs. Bb6op
U rpaduueckoe IMpeAcTaBlIeHUE aJrOpUTMOB perieHus. [IpuMeHeHue CTaHIapTHBIX METOJOB
BBIUHCIIUTEIBHON MaTEMaTUKHU Ul PELICHNUS 3a/1a4;

. MaTe€MaTU4ecKoe MOJIEIMPOBAHUE CTAlMOHAPHBIX PEKUMOB IIPOLIECCOB
TEIUIONEepelaud B MPSMOTOYHBIX U MPOTHBOTOYHBIX TPYOUaThIX TEIJIOOOMEHHMKOB, PEIICHUE
3agaun  Komm © KpaeBoil 3ajaud MpuU  HMHTETPUPOBAHMM CHCTEM OOBIKHOBEHHBIX
Qg depeHMaIbHbBIX ypaBHEHHH. MaTemaTtuueckoe OMUCaHHWE MPOLECCOB C MPUMEHEHHUEM
MoJieIel uaeanbHOro BeiTecHeHus. Pemenue 3amaun Komm u kpaeBoit 3agaun. [IpencraBienue
QITOPUTMOB  BBIYMCICHUH B BHIE HMH(POPMAIIMOHHOW MATpPHUIBI CHUCTEMbl YPaBHEHUI
MaTEeMaTU4YeCKOro ONMHUCAHHWS W OJOK-cXeM pacyeToB. Matematndeckoe ommcanue XTII ¢
NPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX Ju((epeHInanbHbIX ypaBHeH. Onrcanne 00beKTOB C
pacrpenesieHHbIMA B IPOCTpPaHCTBE nNapameTpamu. POpMyIMpOBKa HAYAJIBHBIX M KPaeBBIX
ycloBUM 3anad peweHus. YucieHHbll anroputM l-ro nopsnaka s pemeHus 3azaun Komm.
Metoa «IpuCTpeNKu» ISl PEIICHUs KpaeBoW 3aauu;

. MaTEMaTUYECKOE MOJICIMPOBAHUE CTALIMOHAPHBIX PEXHMOB IPOLIECCOB B
peakTtopax ¢ Memaikod. OnucaHue MHUKPOKMHETHYECKUX 3aKOHOMEPHOCTEH MpPOTEKaHUS
IPOM3BOJIBHBIX CJIOXKHBIX XMMHUYECKHX PEaKIUi B >KUAKOM (hase Il MHOTOKOMIIOHEHTHBIX
cucteM. OrmnpeneneHre KIIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XHUMHUYECKUX pEaKIuu c
NPUMEHEHHEM METOJOB JIMHEHHON anreOpsl - paHroB MAaTpUIl CTEXHOMETPUYECKHUX
Kod(purmeHToB peaknuu. MareMaTnueckoe OMHCaHUE PEaKTOPHOTO TMpoliecca C pydammkon
JUIsL TIPOU3BOJIBHOM CXEMBI MPOTEKaHUS XUMHUYECKOW peakiuu. BvIOOp anropuTMOB perieHus
3aJaud ¢ MpPUMEHEHHEeM WH(OPMALMOHHOW MaTpUIIBI CUCTEMbl YpaBHEHHIl MaTeMaTH4ecKOro
OTMCAHMS U TPEJCTABJICHUS AITOPUTMA PEIICHUS C TOMOILBIO OJIOK-CXEMBI pacueTa MpoIecca;

. MaTeMaTU4ecKoe MOJECIMPOBAHNE HECTAIMOHAPHBIX PEKHUMOB IPOLECCOB B
peakropax ¢ Memainkoid. MaTtemaTuueckas MOCTAaHOBKA 3a/ayMl Uil PEaKLMH C IPOU3BOJIBHON
CTeXHOMeTpuueckor cxemon. @opmynupoBka 3agaun Komm — 3amaun ¢ HadalbHBIMHU
yCcIOBUAMHU. Pa3HOCTHOE mpeacTaBleHHE CUCTEMBl OOBIKHOBEHHBIX AU (depeHIInanbHbIX
ypaBHeHu#. [locTpoenrne WHGOPMAIMOHHOW MaTpPUIIBl U1 BBIOOpa alropuTMa pelie-Husl.
I'paduueckoe mpeacTaBaeHUE aNrOpUTMa PEICHUs B BHJIE OJOK-CXEMBI pacuera;

. MaTeMaTUYeCKOe MOJECIMPOBAHUE CTAlMOHAPHBIX PEXUMOB B TpyOUaTHIX
peakTopax ¢ IpSIMOTOYHBIM M IPOTUBOTOYHBIM JBM)KEHHEM TEIUIOHOCUTENEH. MaTteMaTndeckas
MOCTAHOBKA 3aJ]auy ISl PEAKIMU C KOHKPETHOM CTEXMOMETPUYECKOU cxemoil. @opMyrupoBKa
3anaun Komm — 3ajaun ¢ HavaabHBIMU YCJIOBHUSMM M KpaeBOH 3aladyM — 3aJa4d C KPaeBBIMU
ycinoBusiMU. Pa3sHOCTHOEe TpelCcTaBl€HHE CHCTEM OOBIKHOBEHHBIX AU(QepeHInaIbHbIX



ypaBHeHui. IlocTpoeHne HWHPOPMAIMOHHBIX MATpPUIl A BHIOOpA aITOPUTMOB PEIICHUS.
['padmyeckoe mpencTaBiaeHUe aTOPUTMOB PELICHUS B BUE OJIOK-CXEMbI pacyera;

. MaTEMaTUYECKOE MOJEIMPOBAaHUE HECTALMOHAPHBIX PEKUMOB IPOLECCOB B
TpyOUaThIX peakTopax M UHUCJICHHbIE AJITOPUTMbI IJUCKPETH3ALMHM JJIS PELIEHUS CHUCTEM
muddepeHIaTbHBIX YPaBHEHUN C YaCTHBIMU IMPOW3BOIHBIMH. MaTemMaTHuecKas MOCTaHOBKA
3a1a4M JJIsl PEaKIMU ¢ KOHKPETHOM CTEXMOMETPUUYECKON cxeMoi. DopMynupoBKa HaYaIbHbBIX U
rpaHu4HBIX  ycinoBud. JluddepeHimanbHple ypaBHEHHS B YacTHBIX IMPOHU3BOJAHBIX -
AJUTMITUYECKOTO, MapabOMYecKoro ¥ TUMEepOOJIMYECKOT0 THUIOB. AJTOPUTMBI  pPEHICHUS
ypaBHEeHU mapabonmnyeckoro tuma. MaTemMatudeckas MOJETh XHMMHUYECKOTO MpPEBpAIICHUS B
M30TEPMUYECKUX YCIOBHSIX JIJIsl HECTAIIMOHAPHOTO Mpoliecca B TpyOUaThIX anmaparax ¢ yueToM
IPOJIOJILHOTO TIEPEMEIIMBAHUA M C TPUMEHEHHEM OJHOMapaMeTpuyeckoi IudQy3noHHON
MOJIETH JUIsl OMIMCAHUSI THIPOJUHAMUYECKONH OOCTAaHOBKH B PEAKI[MOHHOM IOTOKE. AJTOPUTMBI
peuieHuss B BUJE CUCTEM  HEJIMHEHMHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
muddepeHIMaNbHBIX YpaBHEHUI IEPBOTO U BTOPOT'O MOPSIKOB;

. MaTEMaTUYECKOE  MOJEIMPOBAHUE  CTAllMOHAPHBIX  PEKUMOB  IPOLECCOB
HENpPEephIBHOM MHOTOKOMITOHEHTHOM pekTudukanuu u abcopOunu. MaremaTiueckoe onucaHue
npolecca MHOTOKOMIIOHEHTHOW peKTH(UKAUM B TapenpdyaTroil KojoHHE. MonenupoBaHue
¢dazoBOro paBHOBECHs M TIpolecca Maccollepelayd Ha Tapejkax B MHOTOKOMIIOHEHTHBIX
CHUCTeMax. YdeT TeIUIOBBIX OajaHCOB Ha Tapelkax IMpH MOJEIHPOBAHUM TpOIEcca B
PEeKTU(PUKAITMOHHOW  KOJIOHHE.  J[eKOMIO3WIIMOHHBIA ~ aJTOPUTM  pacueTa  Mmpolecca
pexktudukan B KOJOHHOM  ammapare. MaremaTthdeckoe  ONHMCaHWe  Ipolecca
MHOTOKOMIIOHEHTHOM a0copOIuu B HAcaJoyHOW KoJIOHHE. MojenupoBaHue IMporecca
MHOTOKOMIIOHEHTHOM Maccomepe/layd B CEKUMSIX HACAJOUYHOM KOJIOHHBI. AJITOPUTM PEIICHUS
KpaeBoii 3a1a4uM JIJ1s1 MOJEIUPOBaHUSI Mpoliecca abcopOIuy B HACaI0YHOM KOJIOHHE.

3.4. OCHOBBI ONITUMM3ALUN XUMUKO-TEXHOJIOTUYECKHUX MPOIIECCOB:

. pemeHue 3agad ONTUMHU3AIMU C TEPMOJWHAMHYECKHUMH, TEXHOJIOTHYECKUMU,
IKOHOMUYECKUMH, TEXHUKO-?)KOHOMUYECKUMHU u 3KOJIOTUYECKUMU KpUTEPUSIMU
ontuManbHOCcTH.  OnTUManbHbie  pecypcocOeperaromme XTI,  Beibop  kputepuen
ONTUMAIBHOCTH  (UeNeBbIX (QyHKUUH). @DOpMyIUpPOBKa MHOTOKPUTEPHAIBLHOW — 3a7auu
ontumu3anuu. OCOOCHHOCTH peHIeHUs ONTHUMHU3AIMOHHBIX 3amad XTIl mpu  Hamudum
HECKOJIbKUX KPUTEPHEB ONTUMAIHHOCTH, OBPAXXHOM XapakTepe LeJIeBod (PYHKIMH W HAIWIAH
orpaHu4eHui 1-ro u 2-ro poaa;

. aJITOPUTMBI OJJHOMEPHON U MHOIOMEPHOHN ONTUMU3aluUd. MeToabl CKaHUPOBAHMS,
JIOKQJIM3allMd IKCTpPEMyMa, 30JI0TOro cedeHus M yucen duboHauum B ciiydae OJHOMEPHOM
onTUMM3aIMU. MeTobl MHOTOMEPHON ONTUMHU3ALMU HYJIEBOTO, IIEPBOIO U BTOPOI'O MOPSAKOB.
CUMIUIEKCHBIE, CIy4ailHble M TPaJMEHTHBIE METOIbl MHOTOMEPHOW onTUMH3aluu. MeTon
mrpadHbIX GYHKIUH.

3.5. 3aknroyeHue:

. npuMeHeHne KoMibloTepHbiXx monened XTII npu npoeKTupoBaHUM XMMHUYECKUX
npou3BoAcTB — B CAIIP. 3amaun cucrem aBromatm3upoBanHOTO mpoektupoBanus (CAIIP) u
CTPYKTYpa CHUCTEM KOMIIBIOTEPHOTO MpOeKTHpoBaHUs. MH}opManmoHHOe W MaTeMaTHUecKoe
obecnieuenue CAIIP. ABToMaTH3MpOBaHHOE IPOSKTUPOBAHUE C IPUMEHEHUEM KOMITBIOTEPHBIX
moxaenent XTII;

. MIPUMEHEHUE KOMIIBIOTEPHBIX MoJenen XTII npu YIIPaBICHUU
TexHojoruueckumiu npoueccamu — B ACYTIIL. KomnsrotepHoe monenupoanue XTII B pexume
peanpHOTO BpeMeHH. CHuCTeMBbl TpsMOro IUEGPOBOTO (KOMIBIOTEPHOTO)  YIPABJICHHS
TEXHOJIOTUYECKUMU TponieccamMu. OCOOEHHOCTH peanu3alii KoMIbloTepHbIX Mozaeneit XTII B
aBTOMATHU3UPOBAHHBIX CUCTEMaX yIIpaBieHUs TexHojJornueckumu npoueccamu (ACYTII).

4.00beM TUCHUIIMHBI H BBl Y4eOHOM HAIPY3KH

Buabl yuebHoOM paboTbl B 3auetHbIx B akagem.
CANHHNIIax qacax

O01mas Tpy10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 3,0 108




AyIMTOpPHBIE 3aHATHS: 0,45 16
Jlexuun (Jlek) 0,28 10
Jlabopartopusie 3ansTus (J1ab) 0,17 6
CamoctositenpHas pabora (CP): 2,44 88
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 2,44 88
Buja xoHTpoJsi: 3a4eT/3K3aMeH 0,11 3auder ¢
OLICHKOM
(C))

AHHOTaUMA pado4eil mporpaMMspl AUCHUILINHBI «JIabopaTopHbIe paboThl 0 PU3HIECKOI
xumun» (b1.B.0/1.16)

1. ]_le.m) AUCIHUIIJIMHBI — O3HAKOMUTH U PaCKPbITh BO3ZMOKHOCTH OCHOBHBIX 0a30BBIX
SKCIICPUMCHTAJIbHBIX MCTOJ0B (bHSH‘{eCKOﬁ XUMHWH, HAYYUTH CTYACHTA BUJACTDH o0acTu u
MpEacibl IPUMEHCHUA 3TUX MCTOAO0B UCCIICAOBAHUA, YCTKO IIOHUMATh UX NPUHOUIIUAIBHBIC
BO3MOXHOCTHU U OIpaHUYCHUSA ITPpHU PCIICHUN KOHKPCTHBIX OKCIICPUMCHTAJIbHBIX 3a/1a4.

2. B pe3yabrare wu3yYeHUs JUCUMILUIMHBI OO0y4yamoluiicsi 1O mporpamMmme
O0akajiaBpuaTa J10JIKeH:
Obnadams cnenyrouumu npodeccunoHanbHbiME (1K) komneTenusamu:

- TOTOBHOCTBIKO MPOBOAWUTL CTAHAAPTHLIC U CepTI/I(bI/IKaLII/IOHHBIG HCIIBITAHUA MAaTCPUAJIOB,
u3enui u Texrojorndeckux mpomeccos (ITK-17);

- TOTOBHOCTBIO WCIIONB30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOPHA I PEIICHUs

BO3HUKAIOIMUX (PU3NUECKHX 3a7a4, CAMOCTOSATEIHHOIO MprodpeTeHust GU3NUecKuxX 3HaAHUM, s

MOHUMAaHUS TPUHIIMIIOB pa0OThl MPUOOPOB U YCTPOUCTB, B TOM UYHUCIIC BBIXOMASIIUX 32 MPeIebl

KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3HAMb!

— TPUHLHUIBI pabOTHI U CXEMBI HCTIONIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJOB CIIEKTPOXUMHUU JUISI IPOBEACHUS KAU€CTBEHHOTO M KOJIMYECTBEHHOTO
aHAJIM3a XMUMHYECKUX CHUCTEM, OINPEACNCHUS TEPMOJUHAMUYECKHX CBOWCTB XUMHUYECKUX
BEIIIECTB;

—  KOHAYKTOMETPUYECKHI u MMOTCHIIMOMETPUIECCKH I METO/TBI HAXOXICHUS
TEPMOJUHAMHYECKUX XaPAaKTEPUCTHK OJJICKTPOJIUTOB (aKTUBHOCTEW U Kod(DPHUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI AUCCOLMAINH, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEAKIUN);

—  (UBHKO-XMMHYECKHE METOMAbl MCCICNOBaHUS W aHanu3a (Da3oBBIX PABHOBECHU B OJHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMaX, MMyTH MOCTPOCHHS (Pa30BBIX TUATPAMM COCTOSHHUS;

— DJKCHEpPUMEHTaJbHbIE METOJbl M3YUEHUS KHUHETHMKM XHMHYECKUX pEaKIHi, CIoCcCOObI
ornpezeNeHus: KOHCTAHT CKOPOCTEH U MOPSIIKa XUMHUUECKUX PEaKIIHA.

— KaJOPUMETPUYECKUE METOJbI OMPEeNICHUs] TeINIOEMKOCTH, TEIUIOBBIX 3(PPEKTOB U IPYTUX
TEPMOXUMHUYECKHX CBOMCTB N3y4aeMbIX OOBEKTOB.

yMmemy:

— TPUMEHATH TEOPETHUYECKHE 3HAHWS H OKCICPUMEHTAIBHBIE METOMABI HCCIEIOBaHUS
(du3nUecKoil XMMHUHK TPU pelIeHUH NMPo(hecCHOHANBHBIX 3a/1a4;

— chopmynmupoBaTh TpoOsieMy © 00OCHOBaTH BBIOOP OSKCHEPHUMEHTAIHHOTO METO/aa
WCCJICIOBAHMSI, IOCTABUTH LIETU U 33/1a4U U HAMETUTH ITYTH UX JOCTHUKCHHUS,

— TIPOBECTH MATEMAaTHYECKyl0 00pabOTKy OSKCHEPHUMEHTANIBHBIX JIAaHHBIX Ha  0ase
TEOPETHYECKUX 3HAHUU 10 PU3HMIECKOU XUMUU;



— TPEACTaBIATh JaHHBIC JIAOOPATOPHOTO HMCCIEIOBaHUS B Tpaduueckoil ¢popmMe U Ha OCHOBE
MOJIYYEHHBIX 3aBHCHMOCTEH OINpPEACNATh COOTBETCTBYIOIIME TEPMOJUHAMUYCCKHEC M
KMHETUYIECKUE XaPAKTEPUCTUKU XUMHUECKON CHCTEMBI U XUMHUECKOTO TIPOIIECCa;

— TIPOBOJHTH aHAJIU3 M KPUTHUYECKH OIICHWBATH TOJIYYCHHBIC SKCIICPUMEHTAIBHBIC IaHHBIC,
000011aTh U 1esaTh 000CHOBAHHBIE BHIBOJIBI Ha 06a3€ MPOBEIEHHBIX OIBITOB.

eraoemn:

— KOMIUIGKCOM COBPEMEHHBIX OSKCIICPUMEHTAIBHBIX METOJIOB (U3MUYECKON XHMHUU JUIS
pelIeHNs KOHKPETHBIX MCCIICI0BATEIbCKUX 3a/1a4;

— DKCHEPUMEHTAJIbHBIMA METOJAMU HCCIEIOBAHUS COCTOSHUS XUMHYECKOTO PaBHOBECHS H
KHUHETUKH XUMHUYECKOT0 Ipolecca.

— npueMaMud OOpaOOTKM TOJYyYEHHBIX OIBITHBIX JTAHHBIX JIJIS BBISBJICHUS W YCTAaHOBIICHUS
B3aMMOCBSI3CH MEXIy TEPMOJMHAMUYCCKUMHU CBOWMCTBAMHU M (DU3HMUYCCKHMH IapaMeTpaMH
nporecca;

— 3HaHUSAMH OCHOBHBIX 3aKOHOB (PM3MYECKOW XUMHUH JUIA COJCPKATCIBHON WHTEPIIPETAIINN
MOJTYYECHHBIX IKCIIEPHUMEHTAIBHBIX PE3yJIbTATOR.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

[Ipumenenne METONOB  (DUBHKO-XMMHYECKOTO WCCIEAOBAHUS IS  ONpPEISICHUS
TEPMOJUHAMHYECKUX U KHHETHUECKHUX XapaKTePUCTUK XUMUUYECKUX CUCTEM.

CrekTpoxuMUyYecKrue MeTOAbl ucciefgoBaHusi. KauecTBeHHbIM aHaIU3  BeIEeCTBa
(ompeneneHue MEXbIEPHBIX PACCTOSHUNA, MOMEHTOB HHepUuu MoJekyn). OmnpexneneHue
KOJIMYECTBEHHBIX XapaKTEpUCTUK (CTENEHU JUCCOLMAIMM W KOHCTAHTBI JIMCCOLMALIUU
JEKTPOJIUTOB, TEMJIOEMKOCTH BEIIECTBA).

DneKTpoXxuMu4eckue MeTonabl  uccienoBanusa. Kougykromerpus.  OmnpeneneHue
KOHCTaHTBl JMCCOIMAIMU C€JIa00T0o d3JEKTPOJIUTA, CTEHNEHH JHUCCOLMALUU, 3JIEKTPHUUYECKON
NPOBOJAMMOCTH  MPU  OSCKOHEYHOM  pa30aBICHHH  KOHAYKTOMETPUYECKUM  METOIOM.
[Torenunomerpus. OnpezneneHue TEPMOIUHAMUYECKUX XapaKTEPUCTUK XMUMHUYECKOH peakluu
(AH®  AG AS° dE"/dT

), TemnepatypHoro ko3dduuumenra D/IC ( ), crangaptHoit DJIC

(E®), n3ydeHue BIMSHHSA 100ABOK HA MOTEHIMAT JIEKTPOJIA.

@Pa30BOE€ paBHOBECHE B OJHOKOMIIOHEHTHBIX CUCTEMaX. DPU3MKO-XMMHUUYECKUN aHAJN3.
N3ydeHne 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ cocTtaBa. Kpuble oxnaxaeHusa. OnpeneneHue
COCTaBa 3BTEKTUUYECKOU cMecu. [locTpoeHue auarpaMM KHUIEHHUS M JUarpamMM IUIABKOCTH JJist
OuHapHbIX cucteM. OrpaHu4YeHHast paCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CUCTEMAX.

Xumuueckoe paBHoBecue. OrpenesieHHe KOHCTaHThl XHWMHUYECKOTO paBHOBECUS U
TEIUIOBOTO 3P peKTa XUMUYECKON peakliuy Ha MpUMeEpPe peakuil pa3ioKeHusl.

Tepmoxumus. Kanopumerpus. Omnpenenenue TEIJI0OEMKOCTH BEILECTB
KAJIOPUMETPUUECKUM METOJIOM.

4. O0beM y4eOHOM JUCHUIIINHBI

Bcero 5 cemecTp 6 cemecTp

Buabl yueOHo# padoThI
3a4. e11./aK. 9ac | 3a4. e1./aK. yac | 3ad4. e1./aK. yac

OO0masi Tpy10eMKOCTh 1M CHUIITHHBI

4,0/ 144 2,0/72 2,0/ 72
1o y4eO0HOMY ILIAHY
AyAUTOpHBIE 3AHATHUS: 1,0/ 36 0,5/18 0,5/18
Jlabopartopusie 3ansTus (J1ab) 1,0/36 0,5/18 0,5/18
CamocrositesbHas padora (CP): 2,8/100 1,5/54 1,3/46
Bua koHTpOJIsA: 3a4eT/3K3aMeH 02/8 3auer 3auer

0,1/ 4) (0,1/4)




AHHOTaUMA padoyeil NporpaMMspl AUCHUILINHBI «OcHOBBI Onoxumum» (b1.B.0O/1.17)

1. Hexp aucuumianabl - GOPMHUPOBAHUE Y CTYIEHTOB 0a30BBIX 3HAHUIl, HEOOXOIUMBIX
JUIE W3y4YCHUsT MEXaHH3MOB JICHCTBHSI OMOJIOTMYECKH AKTHBHBIX BEIICCTB W JUISI MMOHUMAaHHS
NPUHIUIIOB OHOPAIIMOHAIBHOTO MOAXO0JA K CO3JaHUI0 HOBBIX COCIUHEHU, UCIIOJIB3yEeMBIX B
00JTaCTH CPENICTB 3aIIUTHl PACTCHUN U MEUIIMHCKOW XMMHUH.

2. B pesyabrare u3y4YeHUs AUCHUIUIMHBI O0Oy4YalOLIWiics MO MNporpamMme
0akajiaBpuaTa J10JIKeH:
Obnaoame cnenyromumu obmenpodeccruonanbabiMu (OITK) koMmereHIUAME:

- CHOCOOHOCTP M TOTOBHOCTH HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIUILIAH B ipodeccuonansHoi nestensHoctr (OITK-1);

- TOTOBHOCTh HCHOJb30BaTh 3HAHUS O COBPEMEHHOM (U3MYECKON KapTHHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEIIECTBA [UIsI TIOHMMAaHUS
OKpYy>Karotiero mupa u ssieruii npupoas! (OITK-2);

- TOTOBHOCTH HCIIOJIb30BaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, MPHUPOJE XUMHUYECKOW CBS3U B
pPa3IUYHBIX KJaccaX XUMHUYECKMX COCIUHEHHM [Jid TIOHMMaHUS CBOWCTB MAaTepHaloB H
MeXaHu3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAOMIMX B OKpy:xatomiem mupe (OITK-3).

3Hamb:

- OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI YTICBOAOB, HYKJICHHOBBIX KHCIIOT, OEIKOB U IPYTHX
OMOMOJIEKYNT CIIOKHOTO CTPOEHHMsI, MPUHIUMBI (JEPMEHTAaTUBHOIO KaTaiu3a M MHTHUOMpOBaHUS
(epMEHTOB, OCHOBHBIE META0OIMYECKUE IYTH, MEXaHH3MBbl PETYJSIHMH >KU3HEIACITEIbHOCTU
MHOTOKJIETOYHBIX OPraHU3MOB, OCHOBHBIE MEXaHU3MbI OMOTpaHCc(HOpMaIU KCEHOOMOTHKOB;

ymemy:

- HWCIOJNB30BaTh IMOJYYCHHBIE MPU H3YYEHUU Kypca 3HAHUS Ul OMOpalloHaIbHOIO
KOHCTPYHPOBAHUSI HOBBIX OMOAKTUBHBIX COCTUHECHHIA,

- BBISBJIATH (DYHKUIHMOHAJIBHBIE TPYMIIBl B COCTaBE HOBBIX COECIUHEHHH, KOTOPbIE MOTYT
MpeBpaliaThcsi B TEMaTOTOKCHYHBIE U MYTareHHbIE TPYMIBI B pe3ynbrare OuoTpanchopmanuu
MOHOOKCHUTE€HA3aMH;

enademn:

- TEPMHUHOJIOTHEH B 00JIaCTH OMOXUMHH M MOJIEKYJISIPHOM OHMOJIOTHH;

- METOJOJIOTHEH OWOXMMHUYECKOTo TMOAXO0Ja K M3YYCHHI0O XUMHHM OUOJOTHYECKH
AKTHUBHBIX BEILECTB.

3. KpaTkoe coaep:kaHue TUCHUNIHHBI

Beenenue.

Ponp Onoxumum B M3y4yeHUM MEXaHHM3Ma JEHCTBUS OMOJIOTUYECKH AKTUBHBIX BEIIECCTB.
Bo3HUKHOBEHHE KM3HU, 3BOJIIOLMS >KMBBIX CHUCTeM. bHOJOrMueckre OCHOBBI CYIIECTBOBAHUS
JKUBBIX CUCTEM.

CTpyKTypHbIE MOJIEKYJIbI OMOTOIMMEPOB

CrpoeHre U XMMUYECKHUE CBOWCTBA MOHO-, JIU-, OJIUTO- U TIOJUCAXapHI0B; UX pOIb B
JKUBOM TIpUpOJIE U HCIOJIb30BAaHHE B MPOU3BOJICTBE JEeKapcTBEHHbIX ¢GopM. CrpoeHue
PUOOHYKJIEHMHOBBIX ¥ JE30KCUPHOOHYKJIEHHOBBIX  KHCJIOT. [Ipomecchl  perumMkanum,
TPAHCKPUIILIUU U TPAaHCISIIUKU. XUMUYecKuil myTarenes. [Ipon3BoiHbIe HYKJICOTHIOB B KAUEeCTBE
JeKapCTBEHHBbIX cpelncTB. CTpyKTypHble Kiacchl TUNUAOB. CTpoeHHE KIETOYHBIX MeMOpaH.
[TaccuBHBI W aKTHBHBIM TPAHCIIOPT BEIIECTB Yepe3 KIEeTOYHble MeMOpaHbl. CTpoeHue
OCNKOBBIX aMUHOKHUCIIOT U UX Kiaccupukanus. HezaMeHuMbIe U 3aMEHUMBIE aMHUHOKHUCIIOTHI.
Ponb (GyHKIIMOHANBHBIX IPYNI aMUHOKUCIOT B Oenkax. [lepBuyHasi, BropudHasi, TpeTUYHas U
YeTBEPTUYHAS CTPYKTypa OenkoB. [lenTuapl, 6enku 1 ux QyHKIUH.

DepMEeHTHI

Homenkinarypa u xnaccuduxanus ¢epmeHToB. Teopun (epMEeHTATHBHOIO KaTaiu3a.
MexaHu3Mbl peryisiiiii akTUBHOCTH (DEPMEHTOB, OCOOEHHOCTH aJUIOCTEPUUYECKUX (DEepMEHTOB.
[IpocreTndeckue rpymibl, KOPepMeHTH 1 KOPaKTOphl. BUTaMUHBI B PO MPE/IIIECTBEHHUKOB



KopepMeHTOB. KOHKypeHTHOe, HEKOHKYpPEHTHOE€ U OECKOHKYPEHTHOE HIHOMpOBaHHE
dbepMeHTOB.

MeTtabomm3m

B3aumocBsi3p katabonM4yeckuXx M aHa0OJMMYECKUX TMpEeBpallleHUuH, UX JIOKaIU3aIusl.
JluHeiiHble W UKIUYECKHE MPEeBpalICHUs] METa0OIuTOB. AneHO3uHTpudochar B poiu
YHMBEPCAJIHHOTO  HOCHUTENS  XHMMHUYECKOM JHEpruM B  METabOIMYecKHUX  Ipolieccax.
Karabonnyeckue mpeBpaiieHusi yriieBOJA0B, aMUHOKHCIOT W JKUPHBIX KHCIIOT; TeHEpUPOBAHUE
BOCCTAaHOBUTEJILHOTO IMOTEHIIMANAa M DHEPreTUYECKUE BBIXOJbI 3TUX MPOLECCOB. AIPOOHBIN U
aHad’poOHbI KaTabomm3m rmoko3bl. [{ukn Kpebca. OxucnurensHoe ¢GochopuiimpoBaHue U
cunre3 ATD. ®orocunre3. @otocuctemsl [ u II. XuMu3m accumMumnsnum IMOKCHUIA yTiiepoaa 1
ki KanpBuHa. BHOCHHTE3 yriieBOOB, )KUPHBIX KHCIOT, AMUHOKHUCIIOT, IENTUAOB U OCIKOB.

HeiiporymopanbHas perysius

OCHOBHbBIE TPUHIUIBl HEHPOTYMOpPAJIbHON peryisiuvu. ['OpMOHBI, IIUTOKMHBI H
Helipomeauatopsl. [lpupona TOpMOHOB, TNPUHIMI PErYISIUM  OOMEHHBIX TPOIECCOB B
MHOTOKJICTOYHBIX OpTaHM3MaX C OOpaTHON CBS3bI0 MEXKAY CEKPETHUPYIONIMMH TOPMOHAMH
Keyne3aMu BHYTpeHHel cekpeuuu. CTepouiHble TOPMOHBI, aJpEHAIHH, MENTUIHbIE TOPMOHBI.
I'opMmoHanbHBIE CUCTEMBI YETTOBEKA, HACEKOMBIX U PACTEHUN.

MeTtab0n13mM KCEeHOOMOTHKOB.

depMeHTaTHBHBIC CUCTEMBI, MpeIHa3HAuYCHHBIC TUTSt ouoTtpanchopmanuu
KCEHOOHMOTHKOB. Hewusb6uparenbHbie MOHOOKCHUTEHA3HI. NHIyKTOpSHI 00pa3zoBaHUs
MOHOOKCUTE€Ha3 B KadeCTBE HSKOTOKCUKAaHTOB. J[Be ¢a3pl B MeTaboiam3Me KCEHOOMOTHKOB.
['moraTHoH.

Mexanu3mbl  00pa3oBaHHMsSI aKTUBHBIX (OpPM  KHCIOpPOJAa B  IKUBBIX  KJIETKA.
['mnepokcuaHbli W OKCHUAATUBHBIA CTpecC. MeXaHu3M OKHCIUTEIbHOTO IOBPEKICHUS
KOMIIOHEHT KJIETOYHbIX MeMOpaH. Cymepokcuaaucmyraza u  KaTtanasza. [IpupogHbie
AQHTHOKCH/IAHTHI.

4. O0beM y4eOHOI U CHUNIMHBI

Bunbr yue6HOM paboThI B 3aueTHBIX B akazmem.
eMHHIIAX gacax

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 Y4eOHOMY IJIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 0,27 10
Jlexum 0,27 10
IIpakTrueckue 3aHATHS - -

JlaGopartopust - -

CamocrosiTesbHasi pabora 3,47 125
CaMOCTOATEIbHOE U3YUEHHE PA3esIOB TUCHUIIINHBI 3,47 125
Buja koHTpOJISI: IK3aMeH 0,25 9

AHHoOTanus padoyeil mporpaMmmbl TMCUUILIMHBI «OcHOBBI KocmeTosiornm» (b1.B.O/1.18)

1. Leap npenogaBaHusi JAMCHUILIMHBI — (OPMHPOBAHHUE 3HAHMA O CTPOCHUU H
(YHKIMOHUPOBAHUH KOXKU U €€ MPUAATKOB, IPUHIMIIAMU yX0Ja 32 KOXKEH, MaToJIOTHYeCKUMHU
COCTOSTHUSIMU KO>KHM U METOJaMH KOPPEKIMH TaHHBIX HEJOCTATKOB.

2. B pe3yabrare wu3y4YeHMs JUCHUIUIMHBI O0y4YalIIMiici MO MporpamMmme
0akajiaBpuaTa J10JIKeH:

Obnaoame  cnepyromumu  oobmenpodeccuonansubivu  (OIIK) mpodeccnonansubivu (1K)
KOMIIETEHIUSMHU:

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (IM3NYECKOH KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA JJs IOHUMAaHHUsA
OKpYy’KaroIiero Mupa u ssienuii npupoast (OIIK-2);



- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEIECTBA, MPUPOJIE XUMHUECKON CBSI3U
B Pa3IU4YHBIX KjlaccaX XMUMHUYECKMX COEAMHEHHMH [UId NOHUMaHMUsS CBOMCTB MaTepHalioB U
MeXaHu3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAOIINX B OKpyxatoiieM mupe (OIIK-3);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHNWE CBOMCTB XMMHMUYECKUX 3JIEMEHTOB, COCIUHEHUN U
MaTepHaJIoB HAa UX OCHOBE JJIS pelIeHus 3a1a4 npodeccruonansHoi aesrenbHoctu (ITK-18).

3HamMb!

- CTPOCHHE KOXKH U €€ NIPUIATKOB;

- 0COOCHHOCTH (PU3UOTIOTHIECKUX TPOIIECCOB, MPOTEKAIONTUX B KOXKE;

- OCHOBHBIE JTaOOpaTOpHbIE U (DYHKIIMOHAIBHBIEC IUATHOCTUYECKHE 00CIIeIOBaHUS;

- 0COOEHHOCTH MPOSIBIICHHS] OCHOBHBIX I'PYIIIT KOKHBIX 3a00JI€BaHUI U X JICUCHHUE.

ymemn:

- OCYILECTBIIATh PALMOHANBHBIN yX0J1 32 KO’KEH U BOJIOCAMU B 3aBUCUMOCTH OT UX THIA U
COCTOSIHUS;

- WCIOJB30BaTh IIOJYYEHHBbIE 3HAHUA O CTPOEGHUM KOXH, €€ TPUAATKOB U
(U3MOJIOTrHUECKUX Tpoleccax B KOXKE NMPH pa3padOTKe HOBBIX BHUIOB (hapManeBTUUECKOH u
KOCMETHUYECKON MPOYKIIUH.

enademn:

- METOJaMM OINMCAaHUS OCHOBHBIX IPOSBICHUH KOCMETHMUYECKUX HEJOCTATKOB,
00yCJIOBJICHHBIX aTOJIOTUYECKUM COCTOSIHUEM KOXKH;

- METOJaMHM  TEOPEeTHYECKOr0 M  OSKCIEPUMEHTAJBbHOIO  HCCIEIOBAaHUS B
npodecCHOHATBLHON 1eATEIbHOCTH.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

1. Mopdonornyeckue u (HU3HOJIOTHUECKHE OCOOCHHOCTH KOXHU M €€ TPHUAATKOB,
0COOEHHOCTH CTPOSHHSI MUMHYECKON MYCKYJIaTyphl

1.1. Crpoenune koxu. DyHKIUSA, CTPOCHUE W (PU3UOIOTHS KOXKH. DMOPHUOTEHE3 KOXKHU.
Onunepmuc. Kepatunorenes. Menanorene3. Knerku Jlanrepranca. Jlepma. KounmareHossle,
JACTUYECKUE M PETUKYJSpHbIE BOJIOKHA. Kierku nepmsl. [1oak0KHO-KHMpOBas KIIE€TYATKA.
Wunepsanus koxu. KpoBo- u mumgpoobdpaienue. BozpactHas 5BOOLUS KOKH.

1.2. Ilpunatku koxxu. OYHKIMSA, CTPOCHUE W (DU3UOJIOTHS CAIbHBIX U TOTOBBIX JKEJE3.
OMOpuoreHe3 M BO3PACTHAS BOJIIOLUSA. XUMHUECKUI COCTaB CEKpeTa >KeI€3 U THUIl CEKPEIHH.
NunepBanus. KuciotHo-xupoBas MaHTUA KOXHU. BcachiBaHrE BENIECTB Uyepe3 KOKY.

@OyHKIUA, CcTpoeHHEe U (U3MOJIOTHS BOJOC W HOrTed. JIIMHHBIE, MyIIKOBBIE U
HIeTUHKUCTBIE BOIOCHL. Da3bl pa3BUTHS BONOCSHOIO (hosutMKyna. VIHHepBalus U rOpMOHAIbHAS
peryisiusi. PacoBbie 0COOEHHOCTH CTPOEHUS BOJIOC.

2. [TpuHUMIBI pallMOHAIBHOTO YXO/1a 3a KOXKEW JIMIa U TeJa, 32 BOJIOCAMU U HOTTAMU

2.1. Tunse! koxu. IIpuHnune! yxona 3a koxeil. Tunsl Kox: KupHasi, cyxasi, HOpMajbHasi,
yBspatonas. CoBpeMeHHbIE J1TaOOPAaTOpPHbIE M KIMHUYECKHE CHOCOObI TECTHMPOBAHUS KOXKH.
[IpodpunakTuyecknii U TUTHEHUYECKUH YyXOJ 3a KOXKEW: OUMIIEeHUE, YBIaKHEHHE, NMUTAHUE,
3amura. KocMeTnueckue cpecTBa, UCIOIb3yeMbIE B 3TUX LiesX. BinusHue tuna koxxu u odpasa
KHU3HHU Ha BBIOOP KOCMETUYECKHUX CPEICTB.

2.2. Tunsl Bosoc. IIpuHumnsl yxonma 3a Bosiocamu. Tumbl Bosoc. IlpuumHbl cyxocTtu
BoJsioc. IIpodunakTHuecKuil U TMIHEHHYECKMH YXOJ 3a BOJIOCAMHU: OYMILEHHE, YBIaKHEHHE,
nuTaHue, 3amura. KocMerndeckue cpeacTsa, HCIOIb3YEMBIE B 9THX LIETSX.

3. Kocmerndeckne HeNOCTaTKH, OOYCIOBJIEHHBIE MAaTOJOTMYECKUM COCTOSIHUEM KOXH,
IPUHLANBL UX JiedeHus. MCTopus NnepMaTOBEHEPOJIOTMH: OCHOBHBIE J3Tallbl M UX pPOJIb B
Pa3BUTHUU U CTAHOBJIEHUM JEPMATOBEHEPOJIOIMH KaK HAyKH.

ITatomopdomnorus koxu. Ilaronornyeckue npoueccel, NPOTEKAOLIUE B SIHUIEPMUCE U B
nepMe, W UX TNposiBieHHs. Mopdosioruueckue 3JIeMEHTHl KOXHBIX ChINEW: NEepBUYHBIC H
BTOpHYHble. [IpUHLMIBI TUArHOCTUKM KOXHBIX Oosie3Hed. IIpuHIMIBI JIedeHUs KOXKHBIX
Oose3Hel. AJIepruyeckuii IepMaTuT U MEIMKaMEHTO3Hash TOKCuKoaepmus. [IpuHimmner oomieit
Y MECTHOM TE€pAIuy B 3aBUCUMOCTH OT CTEIIEHU BBIPA)KECHHOCTH BOCIIAIIMTEIbHOU PEAKIUH.



HeliponepMarossl: 3ys1ue U IMy3bIpHBIE 1€PMAaTO3bl, HEHPOJEPMUT, II0YECyXa, IICOPUA3,
KPACHBIN TJIOCKUM JIMIIAM.

Wudexnmonnble 3a007eBaHNs KOXKH: THOJAECPMHHU, B TOM YHCIIE YTPEBas ChIlb; BUPYCHBIC
3a00yIeBaHus, B TOM YHCIIe OOPOTaBKH; TPUOKOBBIC 3a00JIEBaHUS; TTapa3uTapHbIC 3a00IEBaHNUS.

Juctpoduueckue 3a001€BaHUS KOKH, B TOM YHCJIE UXTUO3 U MIPOTEPHSL.

HoBooOpa3oBanus koxu: MenaHoMa, 6a3annoma, pak KOXH U Jpyryue 3J0KaueCTBEHHBIE
HOBOOOpa3oBaHMs KOXH. J[0OpoKauecTBEHHBIE OMyXOJIH KOXKHU U MPEIPAKOBbIE COCTOSHUSI.

KosxHbie nposiBiieHnst BeHepuaeckux 3adoneBannii 1 BUY-undexmnmu.

4. O0béM yueOHOM JUCHMIIJIMHBI

o B 3auérHBIX B akanem.
Bunsl yueOHoi paboThI
eIMHUIIAX gacax

O0mas Tpy10éMKOCTh IMCHUILIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIMTOpPHBIE 3aHATHS: 0,11 4
Jlexmum (JIek) 0,11 4
[Ipaktuueckue 3ansarus (I113) - -
Jlaboparopus - -
CamocrositesbHas padora (CP): 1,78 64
Pedepar 0,89 32
CaMOCTOSITETLHOE U3YUYEHUE PA3JICIIOB TUCIIUIIIINHBI 0,89 32
Bua koHTpOJIA: 32a4éT 0,11 4

AHHOTaNUs padoyeil MPOrpaMMbl TUCUUILIMHBI «OCHOBBI CTAHAAPTU3ALMH
JekapcTBeHHbIX cpeacTs» (b1.B.0/1.19)

1. lear mpenogaBaHusi THCHUILUIMHBI — (QOPMUPOBAHHE 3HAHHMU 10 TEOPETUUYCCKUM
OCHOBAM CTAaHIAPTU3allMd ¥ KOHTPOJIO KayecTBa JICKAPCTBEHHBIX CPEICTB, OCHOBHBIC
IMPUHIUIIBI OPraHUu3aluu MpPpOU3BOACTBA, CUCTCMbI OLICHKH 1 KOHTPOJIA Ka4C€CTBA JICKAPCTBCHHBIX
CPEeICTB.

2. B pe3yabTrare WU3yYeHHs JUCHUIUIAHBI OOyYamIIWiicsi MO Tporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoame  cnepyromumu  obmenpodeccuonansubivu  (OIIK) mpodeccnonansubivmu  (I1K)
KOMITETCHITHSIMHU:

- TOTOBHOCTh UCIOJb30BaTh 3HAHUS O CTPOCHUU BEIECTBA, MPUPOJE XUMUUECKON CBSI3U
B Pa3IMYHBIX KJaccaX XUMHUYECKHX COCIMHEHWH M MOHHMaHHUs CBOMCTB MaTepUaloB U
MeXaHu3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAOIINX B OKpyxatoiieM mupe (OIIK-3);

- BJIaJICHUE OCHOBHBIMH METOJaMH, CIIOCOOAaMU M CpEeICTBAMHU IOTYYCHHSI, XpaHECHHUS,
nepepaboTku WHGPOpMALKU, HaBBIKAMU PA0OTHI ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIPABJICHUS
undopmanueii (OITK-5);

- CIIOCOOHOCTH IJIAHUPOBATh W MPOBOIUTH (PU3MUECKHE M XMUMHUYECKHUE IKCTICPUMEHTHI,
IPOBOAUTH 00pabOTKY UX PE3yJIbTaTOB M OIEHHBATh IMOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bI U
YCTaHABIMBATh TPAHUIIBI MX MPUMEHEHHS, MPUMEHATh METOJbl MAaTEeMATHYECKOTO aHajn3a H
MOJICIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO HccienoBanus (ITK-16);

- TOTOBHOCTh MPOBOANTH CTaHJAPTHHIC U CEPTU(DUKAIMOHHBIC HCIIBITAHHUS MATepUANIOB,
u3nenui u Texrojorndeckux mpomeccos (ITK-17);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHWE CBONCTB XUMHUYECKHX 3JIEMEHTOB, COCAMHCHUU U
MaTepHayioB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccunonanbHou nesrensHoctu (ITK-18);

- TOTOBHOCTh U3y4aTh HAyYHO-TEXHUYECKYI) HWHQPOPMAIUIO, OTCUSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaeaoanus (I11K-20).

3Hamy:



- OCHOBHBIE HOPMAaTHBHBIE JIOKYMEHTBI, OMNPEICISIONME TMOPSAOK OOpalieHHs
JIEKapCTBEHHBIX CPEJCTB Ha Tepputopun Poccuiickoit denepanuu;

- IOPSIIOK TTOCTPOCHUS (PapMAKOTICHHBIX CTATEH Ha JIEKapCTBEHHBIE CPE/ICTBA;

- TIOPSIIOK MTPOBEEHUS TOCYAAapCTBEHHOM perucTpaliy JIeKapcTBEHHBIX CPEACTB;

- TpeOOBaHMsI K OpTraHM3alMd ¥ TPOBEJICHHIO KOHTPOJS KauyecTBa JICKApPCTBEHHBIX
CPEJICTB;

ymemy:

- OIPEJENNUTh BUJI JIEKAPCTBEHHOTO CPEICTBA U OTHECTH €ro0 K OINpeAeaEHHON TpyIIe,

COCTaBUThH 3asIBKY Ha PETUCTPALIUIO JIEKAPCTBEHHOTO CPEJICTBA,

NpeIJIOKUTh TEepeueHb I[OoKazaTelel KOHTpOJi KadecTBa JUIsl BKIIOYEHUS B
(dapMaKonelHyI0 CTaThI0 U COCTABUTh MPOCKT HOPMATUBHON JTOKYMEHTAIUU Ha JICKAPCTBEHHOE
CpPEJICTBO;

e1a0emv:

- 3HAHMSIMH O TMOPSIKE BaJlUJalM{ AaHAJIUTUYECKMX METOJUK M TEXHOJOTHYECKHX
MPOLIECCOB B MPOU3BOJICTBE JIEKAPCTBEHHBIX CPEICTB.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

1. Beenenue

enu u 3anaum xypca. OCHOBHbBIE JOKYMEHTBI, ONPEACIISAIONINE NOPAJOK IIPOU3BOICTBA U
oOparreHus JeKapCTBEHHBIX CPEJCTB Ha Tepputopuu Poccuiickoit denepanuu.

2. Oransl pa3pabOTKH HOPMATUBHOM TOKYMEHTALlMHU Ha JIEKAPCTBEHHBIE CPECTBA

OCHOBHbBIE JTOKYMEHTHI, OMNpEIENAIONNe MOPSAOK pa3pabOTKH HAay4YHO-TEXHHUYECKOU
JOKYMEHTAIlUM Ha JIeKapCTBEHHOE CpeAacTBO. Pa3paboTka IOKYMEHTOB Ha pedepeHTHbIE
npenapaTsl. PazpaboTka JOKYMEHTOB Ha BOCIIpOU3BeAEHHbIE npenapathl. [lopsinok peructpanuu
JIEKapPCTBEHHBIX CPEJICTB.

3. Pa3paboTka papmakoneitHbIX cTaTel Ha JIEKAPCTBEHHOE CPEICTBO

[Tonsatue «®PapmakomneiiHas craThsi». Buapl dapmakoneiinsix crareil. dapmakoneiinas
crtaTthsd mpennpusatus. locymapctBeHHas @apmakoness P®. OcHoBHbIE 3apyOeKHbBIC
dapmakonen: EBponeiickas ¢apmaxones (EP), bputanckas ®apmakones (BP), Amepukanckas
dapmakornies (USP). Bubl iekapcTBEHHBIX CPEJCTB U MEepeUeHb TPEOOBaHMI K HUM. Bamuaarus
AQHAINTUYECKUX METOJOB OIPENEICHHUs] KadecTBa JIEKAPCTBEHHOro cpenacTBa. OnpeneneHue
CPOKa FOJJTHOCTH JIEKApCTBEHHOTO CPECTBA.

4. O0béM yueOHOM JUCHMIIJIMHBI

. B 3auétnbix | B akazem.
Bunsl yueOHoi paboThI
eIMHUIIAX gacax

O0mas Tpy10éMKOCTh JMCIHUILIMHBI 10 Y4eOHOMY IIAHY 2 72
AyJAUTOpPHBbIE 3AHATHS: 0,22 8
Jlexuuu (Jlek) 0,22 8
[Ipaktuueckue 3ansarus (I113) - -
Jlaboparopust - -
CamocrositesbHas padora (CP): 1.67 60
Bua uToroBoro KOHTpoOJIsA: 3a4eT 0,11 4

AHHOTaNuA padoyeil NpOrpaMMbpl IMCHUIIIMHBI «OCHOBbBI KBAHTOBOM XMMUM»
(b1.B.O/1.20)

1. eap AuCHMIINHDBI

— H3YYCHHUC OCHOBHBIMU INOHATUAMHA COBpeMeHHOfI KBaHTOBOM XUMUU,



— H3YYCHHC IMPUHIUIIOB KBAHTOBO-XUMHUYCCKUX MCTOJOB pPACUCTa CTPOCHUA H CBOICTB
XUMHYCCKUX CHUCTEM C aKICHTOM Ha HECOPraHMYCCKHUEC MOJICKYJIbI, BXOAAIINMU B COCTAB
COBPEMEHHBIX MAaTCPHUAJIOB, UCITIOJIB3YEMbIX B HOBBIX TCXHOJIOTHYCCKUX IIPOLIECCAX;

— O3HAKOMJIEHHE ¢ OCOOEHHOCTSIMH XMMHUYECKON CBSI3U B XUMHYECKUX BCIIECTBaxX pasHOIo
CTPOCHHUA U COCTaBa U UX BJIMUAHUA HA CBOMCTBaA MaTCpHuaaoB.

— OCBOCHHC MOJTYSMITUPUYICCKUX KBAaHTOBO-XUMHWYCCKUX pacucToB C IIOMOIIIBIO
COBPCMCHHBIX KOMITBIOTCPHBIX IPOTI'paMM.

2. B pe3yabrare uM3yyeHHs AUCHMILUIMHBI O0y4YalIIMiiCA MO MporpamMMe OakajiaBpuara
JMOJIKEH:
Obnaoams cnenyromumu npodeccrnonanbabiMu (ITK) komnereHusmMu:

- CHOCOGHOCTB IJIaHUPOBAThL U TIPOBOAUTH (bmnqecxne U XUMHUUYCCKHUEC OSKCIICPUMCHTHI,
IPOBOAUTH OOpPabOTKY MX pe3ylbTaTOB U OLEHUBATh IOTPEIIHOCTH, BBIIBUTaTh
TUIIOTE3bl W  YCTAHABJIIMBATL TpPaHUIbBI HUX TNPUMCHCHHA, MNPpUMCHATH  MCTOIBI
MaTeMaTHUYeCKOT0 aHaJlh3a U MOJEIUPOBAHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
uccienosanus (I1K-16).

3nams:

— OCHOBHBIC ITOJIOJKCHHS KBAHTOBOM XUMHWH, COBpeMeHHOP’I TEOpHUU XHMHYECKOH CBSI3H U
MCKMOJICKYJISIPHBIX BBaHMOHeﬁCTBHﬁ U TOpUMEpPbI €€ NPHUMCHCHHUA B TCXHOJOIUMU
TOHKOI'O OpraHNU4YC€CKOI0 CUHTC34a,

— TMPUHLMIBI KOJUYECTBEHHOM XapaKTepU3aluu AaTOMHOW U 3JIEKTPOHHOW CTPYKTYpPHI
MOJIEKYJISIPHBIX CHUCTEM;

— OCHOBHBIE B3aUMOCBSI3M MEXIY 3JEKTPOHHOH CTPYKTypol M (PHU3HKO-XMMHUYECKUMU
CBOMCTBAaMH BEILIECTB, JIEXKALUE B OCHOBE YIIPABJICHUS CBOMCTBAMYU MaTEPUAIIOB;

— BO3MOXHOCTU OCHOBHBIX COBPEMCHHBIX KBAHTOBO-XMMHYCCKHUX PACUYCTHBIX MCTOAOB U
o0nacTH ux IIPUMCECHUMOCTH.

Ymems:
[TpuMeHSATh KBAHTOBO-XMMHUYECKHE TIOJXOIbI U METO/IbI [T PacyeTa, HHTEPIPETAIIUH U
MpeJICKa3aHus CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX, CHCTEM.

Bnaoemns:
DJIEMEHTApHBIMHA HABBIKAMH TIPUMEHEHHUS KBAHTOBO-XUMHUYECKHX TOJIXOJI0B U METOJIOB
[IPU PEUICHUU MPAKTUYECKUX TEXHOJOTHUECKUX 3a/1a4 U CTaHJIapTHBIMH KBAHTOBO-
XUMHYECKHUMH KOMITBIOTEPHBIMU TIPOrpaMMaMHu.

3. Kpartkoe coaep:xkaHue TUCUUIIIHHBI
BBeaenue. [Ipenmer kBaHTOBOM XUMUU. POJIb KBAHTOBOM XUMUU B OUCAHUM XUMUYECKUX
SIBJICHUW U MPOLIECCOB. B3aMOCBS3b KJIACCMYECKOM U KBAHTOBOM MOJEJIECH MOJIEKYII.
Mopayas 1. O01mye npuHUUNBI KBAHTOBONH XMMHHU
OCHOBHBIE TIOJIO)KEHUSI KBAHTOBOW MEXaHUWKW. BapuallMOHHBIM METOJ HaXOXKICHHS
BOJIHOBBIX (pyHKIMiA. [IpubnmkeHne He3aBUCUMBIX 4acTHIl. MeTO] caMOCOTIaCOBAHHOTO TOJIsS
uist aToMoB. [IpuGnikeHre HeHTPaIbHOTO MOJA. ATOMHBIE OpOUTANM M UX XapaKTEPUCTUKH.
OOHOAMEKTPOHHBIE U MHOTORJIEKTPOHHBIC BOJIHOBBIC (DYHKIIMK U METOJIBI UX pacyera.
AHTHCUMMETPHYHOCTH JIEKTPOHHOM BOJHOBOHM PyHKIMU. CrinH-opOuTanu. /lerepMuHaHT
Cnenitepa. Meton Xaptpu-®oka, XuMmMudeckass  TPAKTOBKA pE3yJIbTaTOB. OJEKTPOHHbBIE
KOH(UTypalu aTOMOB C TOYKU 3pEHUS] KBAHTOBOU XHUMHUH.
Moayas 2. MeToabl KBAHTOBOI XUMUM



MornekymsipHasi  CTPYKTYypa, dJeKTpoHHas  Koppemsuus. Ilpubmmwkenune bophHa-
OnmenreiiMepa, aanabaTHYECKUl TOTEHIIMAT W TOHATHE MOJEKYISIPHOW CTPYKTYpbl. MeTon
Xaprpu-Poka ais mosnekynsl. [Ipudmnkenne MO JIKAO.

DOneKkTpoHHas Koppensaius. MeToa KOH(QUTYPAalMOHHOTO B3aMMOJACUCTBHUs. Teopus

BO3MYIIIEHUI. PacyeT sHeprun AUCCOMaii XUMUYECKUX CBS3EH.
Hesmnupuyeckue u mnomysMmupuueckue MeTonbl. Mepapxusi MeTolOB KBAaHTOBOW XHMHHU.
Hesmnupuueckass kBaHToBas Xumus. basucHele (QyHKUMM JUIsi HEIMIUPUYECKUX PACUETOB.
ATOMHBIE ¥ MOJIEKYJISIpHBIC Oa3ucHble HAOOPHL. Pobh 0a3uCHBIX (YHKIHMI B OMMCAHUUA CBOWCTB
MOJIEKYJL.

[Tonyamnupuyeckue mMeToqbl. BaeHTHOE mpuOIMKEHHE. T-3JIEKTPOHHOE MPUOIHKEHHE.
Meron Ilappuzepa-Ilomna-Ilappa. [Ipoctoii m pacuupeHHbId METOIbl XIOKKeNsA. TOYHOCTh
KBaHTOBO-XMMHUYECKHX PACUETOB CBOMCTB MOJIEKYI.

Moayas 3. Xumunueckass cBs3b. VHTepnperanmus pe3y/ibTaTOB KBaHTOBO-
XHMHYECKHX PacyeToB.

OpOurtanpHas KapThHAa XUMHUYECKOM CBA3H. KOHCTpPYKTHBHass W JeCTPYKTHUBHAs
uHTepdepeHiuss  opourtaneii.  MonekynspHble  OpOMTamTu W HUX  KJIacCH(UKAIHS.
Koppernstmonnsle AuarpaMmbl. DJIEKTPOHHBIE KOHPUTypaluy ABYXaTOMHBIX MOJIEKYJ. AHAIN3
3acenieHHOCTel opouTasneit mo Mammukeny. [ToHaTHE 0 3apsAaax ¥ MOPsIKAaX CBA3CH.
3aknarovyenue. KBaHToBas XMMUs KaK MHCTPYMEHT MPOTHO3a B XUMUHU.

4. O0beM y4eOHOM JUCHUILINHBI

Bunbr yue6HOM paboThl B 3ayerHBIX B akanmem.
€IMHUIIAX qacax

O0mas TpyA0eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY 3,0 108

IUIAHY

AyIMTOpHBIC 3AHATHS: 0,33 12

Jlexumm (Jlek) 0,17 6

[Ipakruueckue 3anstus (113) 0,17 6

JlaGopartopust - -

CamocrositesbHas padora (CP): 2,56 92

Bua uTOoroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM 0,11 4

4.4.3. lncuMnJMHb BApMATHBHOM YacTH (IMCHHUILIHHBI 110 BHIOOPY)

AHHOTaNUs padoyeil MPOrpaMMbl JTUCUUILIMHBI
«JIeKTUBHBbIE Kypchl 0 ¢punyeckoil KyjabType u cnopty» (b1.B./IB)

1. Leap IMCUMIUINHBI:

—  OBJaJICHUE CHUCTEeMOM MpPaKTUYECKMX YMEHHH M HaBBIKOB, OO0ECIEYHBAIOLINX
COBEPIIICHCTBOBAHUE TICUXO(PU3NUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH HCHOJB30BaTh pa3sHOOOpasHbie (OpMBI  (hU3HYECKON
KYJIbTYpbI, CIIOPTa M TypU3Ma JUIsl COXPAHEHUS U YKPEIUIEHHS CBOErO 3J0POBbSI U 30POBBS
CBOMX OJIN3KUX B MOBCEAHEBHOMN KHU3HU U MPOPECCUOHAIBHON NeATeIhHOCTH;

— ¢opMupoOBaHHE MOTHBALMOHHO-IIEHHOCTHOT'O OTHOUIEHHS K (PU3MYECKON KYNbTYpeE,
¢bu3nyeCcKOMy COBEPIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 370POBbIN 00pa3 KHU3HH;

— oO0yueHHue TeXHUYECKUM M TAKTUYECKUM IPpUEeMaM OJTHOTO M3 BUIOB CIOPTA.

2. B pe3yabTrare wu3yYyeHHs JUCUMIUVIMHBI OOydYawluiicda N0 mNporpaMmme
0akaJjlaBpuaTa J10JIKeH:
Obnadoamse cnenyromumMu o0mekynsTypHbiME (OK) KoMIeTeHIIAME:
- CIOCOOHOCTH K caMoopraHu3aiui u camooopazoBanuto (OK-7);




- CIIOCOOHOCTh HCIIOJIB30BaTh METOJBI M CPEICTBA (PUIUYECKOW KYIBTYpPHI IS
oOecrieueHus MOTHOIICHHON COIMaIbHOU U npodeccnoHanbHOU neareabHocTH (OK-8).
3Hamy:

- HAyYHO-MIPAKTUYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CHOPTA;

- COIMANTLHO-OMOJIOTUYECKIE OCHOBBI (DU3MUECKOU KYIbTYphI U CIIOPTA;

- BJIMSTHUE O3[JOPOBUTENIBHBIX CUCTEM (PU3UUYECKOrO0 BOCHUTAHMSI Ha YKpPEIJICHHUE
3I0pOBbsI, MPOPUIAKTUKY MPO(HECCHOHABHBIX 3a00JIEBaHUI U BPEIHBIX MTPUBHIYEK;

- CrocoObl  KOHTPOJS H  OIEHKH (u3uyeckoro pa3Butus ©  (pusmyeckoin
MOJITOTOBJICHHOCTH;

- IpaBUia U CIIOCOOBI TUIAHWPOBAHUS WHAUBUAYAIbHBIX 3aHATUN pa3IMYHOMN I1eJ1eBOI
HATPaBIEHHOCTH;

- crioptuBHbie Tpaguuu MXTU-PXTY um. JI.1. Menneneena.

Ymemy:

- BBIMOJIHATh UHJIMBUYaJIbHO MO00paHHBIE KOMIUIEKCHI MO (GU3UYECKO KYyIbType U
Pa3IMYHBIM BUIaM CIIOPTA;

- OCYIIECTBIISITh CAaMOKOHTPOJIb 32 COCTOSHHEM CBOEro opraHu3Ma u coOJoiaTh
MIpaBWJIa TUTUEHBI U TEXHUKHU 0€30MacHOCTH;

- OCYIIECTBIISITh TBOPYECKOE COTPYAHHUYECTBO B KOJUICKTHBHBIX (opMax 3aHATHI
(bu3nUecKoil KyIbTypoil U CIIOPTOM;

- BBITIOJIHATH MPUEMBI 3aIIUThI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.
Braoemn:

— CPEICTBAMU U METOJAMH YKPEIUICHHs] WHANBHUAYAIbHOTO 3J0POBbS, (PU3NYECKOTO
CaMOCOBEPILICHCTBOBAHMUS;

- JTOJKHBIM ~ YpOBHEM  (DM3MUYECKOH  MOATOTOBIEHHOCTH, HEOOXOAMMBIM  JUIsS
KaueCTBEHHOT'O YCBOCHHsI PO eCCHOHAIbHBIX YMEHUN U HABBIKOB B IIpoliecce 00yueHus
B By3e, i OOECNEYeHHs TIIOJHOICHHOW COLManbHOW U TpOodeCCHOHATBHOM
NesITeNIbHOCTH T10CJIe OKOHYaHUS y4eOHOI 0 3aBEJICHUS;

— TEXHUYECKUMHU U TAKTUIECKHUMH HaBBIKAMU B OJTHOM M3 BUOB CIIOpTA.

3. KpaTkoe comepxanue Q1 CHUNIITHHbBI

Kypc muciumimubasl «JJIeKTHBHbIE IUCHUIUIMHBI 1O (U3HYECKON KYJAbType H
CIIOPTY» pEAM3YEeTCsl Yepe3 BapUATHUBHBIM KOMIIOHEHT (3JIEKTUBHBIA MOAYJb) 328 yacoB (BUJ
CIIOpTa 10 BBIOOPY CTYNIEHTA), B 3a4€THBIC €IMHULIBI HE IEPEBOAUTCS, SBISETCS 0053aTEIbHBIM
JUTSL UCTIOJTHEHUS TIPU OUYHOU (hopme 00VHeHUs..

[IporpamMma paccuMTaHa Ha H3y4eHHE AUCHUILIUHBI «JJIeKTHBHbIE NTUCHUILIUHBI MO
(usnueckoid KyJabType M CHOPTY» B TEUEHHE IIECTH CEMECTPOB W MPEANOJaraeT, 4ro
oOydaroniuecss UMEIOT TEOPETHUYECKYI0 MOATOTOBKY B 00JacTH IUCHUILUIMHBI «Duznyeckas
KyJIbTypa H CIOPT», 3aKaHYMBAETCS 3a4e€TOM B KOHIIE Kaxkaoro cemectpa. KoHTpoib
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTHYeckHe 3aHATHA.

[IpakTrueckuii pa3aen MporpaMMbl peaau3yeTcsl Ha yueOHO-TPEHUPOBOYHBIX 3aHATUSAX B
y4eOHBIX Tpymmnax no oomiel GU3nIecKoil MoAroTOBKE UIIH 10 BHIOPAaHHOMY BHUJLY CIIOPTA.

[IpakTrueckue 3aHATHS TIOMOTAIOT TPHUOOPECTH OIBIT TBOPYECKOW TMPAKTUUYECKOMN
NESTEIIbHOCTH, PA3BHBAIOT CaMOCTOSITENILHOCTh B (DU3MUYECKON KyIbType U CIOpTE B LEJSIX
JOCTHXKEHUSI (U3UYECKOTO COBEPILEHCTBA, IOBBIIIAIOT YPOBEHb (PYHKIHMOHAIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEH, HANPaBIeHHO (POPMHUPYIOT Ka4eCTBa U CBOMCTBA TUYHOCTH.

[IpakTrueckuii pasmen BKIOYaeT B ceOs Toapaszensl: Mo o0med (usndeckoi
noaroroBke (ODII) u cnenmansHOM Pru3nmueckoil moaAroToBKe Mo Buaam cropta (COII).

Y4eOHO-TpEHUPOBOYHBIE  3aHATUS  0a3upyloTCs HAa  MIMPOKOM  HCIIOJIb30BaHHUU
TEOPETUYECKNX 3HAHUN W METOJUYECKHX YMEHUH, Ha MPUMEHEHUH Pa3HOOOpPa3HBIX CPEIICTB
(GU3UYECKON KYJIbTYphl M CIIOPTA, CIOPTUBHOW M MPOdeCcCHOHATBHO-IPUKIATHON (Pr3ndecKkon
HOJTOTOBKE.



VYaensercs BHHUMaHUE BOIPOCaM NPOBEACHHS COPEBHOBAHMU (IIpaBWJIa COPEBHOBAHU,
CHCTEMa PO3BITPHIIIEH, onpeieiieHue modeauTesneii, 000pyI0BaHHE U HHBEHTAPh).

Kpureprem ycnenrHoCcTH OCBOCHHUSI y4eOHOTO MaTepHalia SBJISETCS SKCIEpTHasl OLEHKa
IPENoJIaBaTessi, YUUTHIBAIOILAS pecyiapHOCHb NOCeujeHus 00A3amenbHblX Y4eOHbIX 3aHAmuUl,
BBINOJIHEHHE YCTAHOBIICHHBIX Ha JaHHBIM CEMECTp KOHTPOJBHBIX HOPMAaTHBOB (T€CTOB) OOmIei
(Gu3n4ecKoil M CIOPTHBHO-TEXHUYECKONW TOATOTOBKU [UIl OTAEIBHBIX TIPYNI pa3iIUYHON
CIIOPTUBHOW HAIlPaBIEHHOCTH.

4. O0beM y4eOHOM JUCHUIINHBI:

B CemecTphbl
Bun yueGHOM paboThI aKazeMm. II v VI
yacax

O0mas TpyA10eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIaHy 328 108 108 112

AyIMTOpHBIC 3aAHATHS: 18 6 6 6

[Tpaxtuueckue 3ausatus (113) 18 6 6 6
CamocrosiTesibHast padoTa 298 98 102 98
Bua uToroBoro KOHTpoJIA: 12 3a- 3a- 3a-
3a4eT / IK3aMeH yer yer yer
@ | @ (C))

AHHOTaus padoyeil NPOrpaMMsbl JUCHUIIMHBI «OCHOBBI MEHEI)KMEHTA H
mapkerunra» (b1.B./IB.1.1)

1. eap AUCHUIUVIMHBI - T[IOJYyYEHHWE CHUCTEMBI 3HAHMM O 3aKOHOMEPHOCTSX
(YHKIITMOHUPOBAHHSI MPEANPUITUN B CUCTEME HAIMOHAIBHOW YKOHOMHUKH, TPEICTABICHUN B
o0jacTh  MEHEeIKMEHTa W  MapKeTHHra, BKJIOYas  METOJOJOTHYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIINU, METO/bI, OPTaHU3AIMOHHBIE CTPYKTYPHI, OPTaHU3AINIO TTPOIECCOB,
TEXHUKY M TEXHOJOTMIO MEHEI)KMEHTa M MapKeTHHra B YCJIOBHSIX PHIHOYHOM 3KOHOMUKU;
3aJI0’KeHHEe OCHOB TIPO(HECCUOHANTLHOU JIEATETHPHOCTH 0aKalaBpOB.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoluiicss 1O Nporpamme
0akajaBpUaTa J0JIKEH:

Obnadames  cnenyromumu  odmekyasTypabiMu  (OK) u  mpodeccuonansubiMu  (I1K)
KOMITETCHIIUSIMU:

- HCIOJIb30BaTh  OCHOBBI ~ DKOHOMHYECKHUX 3HAHMW B  pa3IMuHbIX  cdepax
)xuzHenesTenbHoctu (OK-3).

- TOTOBHOCTBIO MPUMCHATH AHAJIMUTHYCCKUC W YUCICHHBIC MCTOAbI PCIICHHA IMMOCTABJICHHBIX
3a71a4, WCIOJIh30BaTh COBPEMEHHBIC HH(OPMAIMOHHBIC TEXHOJOTHH, MPOBOAUTH OOpPaAOOTKY
UHpOpPMALlMM  C  HUCHOJB30BAHMEM  MPHUKIAIHBIX  HPOTPAMMHBIX  CPEeICTB  cepsl
PO EeCCHOHATBLHOMN JeSITeIbHOCTH, HCIIOIB30BaTh CETEBbIC KOMITLIOTEPHBIC TEXHOIOTHU U 0a3bl
JAHHBIX B CBOEH NpodeccHoHalbHOM 007acTH, MaKeThl MPUKIAAHBIX MPOTpaMM I pacyeTa
TEXHOJIOTHYECKUX mapameTpoB obopynoanus (I[1K-2);

- WCHOJB30BaTh HOPMATUBHBIC JOKYMEHTHI MO KadeCTBY, CTaHIAPTU3ALUH U CepTHPHUKAIMU
NPOJYKTOB U UX M3JIEJINH, SJIEMEHTH SKOHOMUYECKOTO aHAIN3a B MPAKTHYECKOU JCSITEITHHOCTH
(IIK-3);




- CIOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs TMpu  pa3paboTke
TEXHOJOTMYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTMH C y4eToM
HKOJIOTUYECKUX TocnencTBuil ux npumenenuit (I1K-4).
3Hamy:
- TPUHIUIBI COCTABJICHUS TEXHUYECKOW NOKYMEHTaruu (TpaukoB padOT, WHCTPYKIIHH,
TJIAaHOB, CMET, 3asBOK Ha MaTepuajbl U 000PyI0BaHKE) U IP.;
- TEOpPETUYECKHE OCHOBBI U METObI BEIPAOOTKH IIEJICH U CTpaTeruu OU3Heca;
- TMPHUHIMIBI TOATOTOBKU JTOKYMEHTALUU I CO3JAaHUS CUCTEMbl MEHEIKMEHTa KauecTBa
PEIIPUSITHS,
- METOJIbl U TEXHOJOTHH MPUHATHS U pealli3alliy YIPaBICHUECKUX PEIICHH.
ymemy:
— COCTaBJISATh 3aBKU Ha 000PYJOBaHHUE;
— pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHUIO;
— MPUHUMATH YIPABICHYCCKUE PEIICHUS U OPTaHU30BBIBATH UX BBITIOJIHEHUE;
— cobupaTh, 00pabaThIBaTh U UCTIOIB30BAThH YIPABICHUECKYIO HH(OPMAIIHIO;
— paboTaTh C yHpPaBIEHYECKOW JHOKYMEHTAIMEW, IOJIh30BATHCS 3aKOHAM, HOPMAMH U
MpaBWJIaMU aIMHHUCTPATUBHOMN JCSITETLHOCTH;
— pacnpenensits 0013aHHOCTH U OTBETCTBEHHOCTb;
— HCII0JIb30BAaTh METO/Ibl MOTHBAIIUH EPCOHANIA;
— KOHTPOJHPOBATH M PETYIHPOBATH HUCIIOJHEHUE TUTAHOB.
enademn:
- HaBbIKaMU NPHUMEHEHUS ONTUMAJIbHBIX MOIXOA0B JJI TUATHOCTUKHU U aHAJIN3a PhIHKA;
- METOoJIaMH PYKOBOJICTBA MIEPCOHATIOM;
- HHCTpyMeHTamH 3(pPEeKTUBHOTO YIpPaBICHUS MPEITPUITHEM.

3. KpaTkoe coaep:xaHue IUCUUIIHHbI

Monyinb 1. OcHOBBI ynpaBieHUs NPEIIPUITHEM

1.1 Benenue. IIpeamer, MeTon U coaepkaHue AUCUUIUIMHBI «OCHOBBI MEHEKMEHTA U
MapKeTHHTa». Teopus ympaBlIeHUS: YyIpaBiIeHHE Kak MOTPeOHOCTh W Kak (akTop ycmexa
JIEATEIBbHOCTH, CYIIHOCTh M COJEpPKAHUE YIPABJICHUS, MECTO TEOPUU YIPABJICHHUS B CHCTEME
COBPEMEHHBIX 3HAHWM, CrielU(UKa YIPABICHYECKON AEITeTbHOCTH, COBPEMEHHBIC MPOOIEMBbI
yhOpaBieHUs. ['eHe3uC Teopuu YIpaBICHUS: YIPABICHYECKUE PEBOJIOLMH, BO3HUKHOBEHHE
HAy4YHOW TEOPUM YMPABJICHUS, UCTOKM U TEHJCHLUUHU PA3BUTUS POCCUUCKOrO YIPABICHUS.
3aKOHOMEPHOCTH M TPUHIUIBI YIPaBICHUS: CYObEKTHBHBIE U OOBEKTUBHBIE (PAKTOPHI B
yIpaBJICHUH.

1.2 Cucrema ympaBieHHs TpeANpUITHEM U ee¢ CTpykTypa. OrneHka 3¢HEeKTUBHOCTH
yrpapneHus. CuctemMa yrpaBlICHHUs: MMOHSITHE CHCTEMBI YIPABICHUS, pacrpeaesieHue QyHKIIUH,
MIOJIHOMOYMI U OTBETCTBEHHOCTH, MPUHLIUIIBI IOCTPOECHUS CUCTEM yrpaBieHus. LleHnTpanuzanus
U JICUEHTpalIu3alus YIpaBlIEHUs, JEJIErMPOBAHUE TMOJHOMOYMA B MpoIeccax YINPaBICHUS.
OpranuzanvoHHasi CTpykTypa U ee Buibl. OCHOBHBIE MOHATUS 3()PPEKTUBHOCTU YIIPABICHUS.
[Toxa3zaTenu 3¢ peKTUBHOCTH YIpaBICHHUS.

Moayinb 2. OCHOBBI MEHEIKMEHTA

2.1 lenu B cucteme ynpasnenus. PazpaboTka cTpateruii u mianoB opranuszanuu. Llemm n
LeJIeNoJlaraHue B YIPABICHUU: pPOJb LEIM B OPraHHW3alMd MU OCYIIECTBIEHHHM IPOLIECCOB
yhpaBieHus, Kiaccupukanus Lesei, MoCTpoeHue JAepeBa Lielied; codeTaHue pa3HooOpasus
neneid W (YHKIUH MEHEDKMEHTa; CHUCTeMa YIPaBICHUS MO LEJsAM; CTpaTerus W TaKTUKa
ynpapieHus. CylmHOCTb, IPUHIUIIBI M METOBI IIaHupoBaHus. [Iporiecc BEIpaOOTKU CTpAaTErHH.
DopMBbI TEKYIIETO TUIAHUPOBAHMUS.

2.2 Texuomoruss pa3pabOTKH W TPHUHATHS YIPaBICHYECKUX pemieHui. PaspaboTka
VIPaBICHUYECKUX PEIICHUH: TMOHATHE W KiIacCH(UKAIWS  YIPABICHUYCCKUX  PELICHHIA,
OCHOBOIIOJIATAIOIINE DJIEMEHThI JIEATEIbHOCTH, YCJIOBUS M KPUTEPUHU IPUHATUSA PEIICHMI,



MIpollecC U MOJENH TMPUHATUS YIOPaABICHUECKUX PEIICHUN, peau3alusl yIpaBIeHYECKUX
[S11(S1%178

2.3 Biactb B cucTeMe ynpaBiIeHUs. JIUJEPCTBO U CTHIIb yrpaBieHuss. OTHOIICHUS BIaCTH
B CHCTEME YINpaBJCHUS: MOHATHE M THUIOJOTHS BJIACTH; BJIACThb W ABTOPUTET MEHEIKepa;
npu3HaKkd, (aKToOpbl W MPOSBICHUS HEYNPABISEMOCTH; HMCTOYHUKH BJIACTH B YIPABJICHUU
OpraHM3alyeil; MmapTHEpCTBO B Mpolieccax MeHemKMeHTa. JIMaepcTBO U CTWIIb YHpaBICHUS:
nporecchl  (OPMUPOBAHHMSI M OCHOBHBIE COCTABJISIIOIIME JIMAEPCTBA, (OpMambHBIE U
HedopMasbHble (AKTOPBI JIUJEPCTBA, MPOSBICHUE JINJEPCTBA B CTUJIE YIPABICHUS, TCHACHIUS
pPa3BUTHUS CTUJISL YIIPABIICHHUS.

2.4 MoTuBaIMOHHBIC OCHOBBI YIIpaBJCHUS M KOH(IUKTH. MOTHBAIUS NEATEILHOCTH B
YIPaBJICHUHU: MOTHBBI JIEATEILHOCTH YEJIOBEKA U UX POJib B YIPaBICHUH, OCHOBHbBIC TIOHITHS U
JIOTMKa Tpolecca MOTHBAlUH, (QakTopbl (GOpMHpPOBAaHMS MOTHBOB TpPY/Aa; HCIIOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEIKMEHTa; (hakTopbl 3((HEKTHBHOCTH MOTHBAIIMH, COBPEMEHHBIC
KOHIENIMM MOTUBaUuu. ['pynmoBas JUHaAMUKAa U KOH(MIUKTHI: pOJib TPYNIbl B MOBEIECHUU U
JESITEIIbHOCTH YeNIOBeKa, (P)OPMUPOBAHKE TPYIIM, B3aMMOJCHCTBHUS B TPYIIE U B OPraHU3AIINH;
BO3HUKHOBEHHUE, TNPOSBICHHE U PA3HOBUAHOCTH KOH(IMKTOB, BIUSHUE KOH(IUKTOB Ha
yIpaBJICHHE.

Moaynb 3. OCHOBBI MAPKETHHTA.

3.1 MapKeTHHT Kak CUCTEMa YIpaBJIE€HUs, PETYJIUPOBAHUS U U3ydYeHUs pbIHKa. [loHsTHE
MapKeTHHTa, MPOUCXO0KIEHUE U CYIIIHOCTh MApKETHUHTa, LIeTTM MapKeTuHra. OCHOBHbIE IPU3HAKU
MapKETUHTOBOTO CTWis yrnpapieHusa. Konuenuu mapkerunra. OCHOBHBIE BUbl MApKETHHTA.
MapkeTuHroBas cpena.

3.2 Kommuiekc MmapketruHra. OCHOBHbIE MAapKETUHIOBbIE MHCTPYMEHThI. ConepikaHue u
Ipolecc yhpaBieHus MapkeTHHroM. OcHOBHbIe (DYHKIMH MapkeTHHra. ToBapHas, I€HOBas,
cOBITOBasl 1 KOMMYHHUKAIIMOHHASI TTOMUTUKU (pupmbl. ToBapHbie cTpaTeruu. Pa3paboTka HOBBIX
TOBapOB.

4. O0beM y4eOHOM JUCHUILINHBI

Bun yuebnoit paboThl B 3aueTHBIX B akagem.

eTMHUIAX yacax
O01mas Tpy10eMKOCTh JMCHUILIMHBI 110 Y4eOHOMY IUIAHY 2,0 72
AyIUTOpPHBbIE 3AHATHS: 0,22 8
Jlexmum (JIek) 0,17 6
[Ipaktuueckue 3ausatus (I113) 0,05 2
CamocrositesbHas padora (CP): 1,67 60
CaMoCTOSITEIbHOE N3YUYEHHE PA3AEI0B IUCIUILIMHbI 1,67 60

Buja uTOroBOro KOHTpOJIsi: 3a4eT/IK3aMeH 0,11 3auer (4)

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIINHBI
«OCHOBBI TEXHUYECKOT0 PeryJiMpoBaHus U ynpasJjeHus kadecrsom» (b1.B.[[B.1.2)

1. Heap (MCHUNIMHBI - HAYYUTh CTYIEHTOB MPUMEHSATH KOHTPOJIbHO-U3MEPUTEIBHYIO 1
HCIIBITATCIIBHYIO TCXHUKY, MCTOAAM M CpCACTBAM TCXHUYCCKOTO pPCryJIUMpOBaHUA, MCTOAaM
KOHTPOJISI ~ KauecTBa  BBIMYCKaeMON  MPOAYKLUUH, Ppecypco- U  IHEprocOepekeHUIo
TCXHOJIOTUYCCKUX TIPOLHCCCOB C HCIIOJb30BAHUEM CTAHAAPTHBIX MCTOHO0B, COBPCMCHHBIM
CUCTEMaM YIPaBJIEHUS KaYECTBOM.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoluiicsi 1O mporpamme
0akajaBpUaTa J0JIKEH:

Obnadames  cnenyromumu  odmekyasTypabiMu  (OK) u  mpodeccuonansubiMu  (I1K)
KOMIICTCHIIUSIMHU



- HUCHOJNb30BaTh  OCHOBBI  AKOHOMHMYECKMX 3HAHMA B  pa3IM4HbIX  cdepax
x)usHeaestenpHocTr (OK-3).

- TOTOBHOCTBIO TMPHUMEHSITh AHATUTUYECKHE M YUCICHHBIE METOIbl PEIICHUS IMOCTABICHHBIX
3aj7a4, WCIOJIh30BaTh COBPEMEHHBIC HH()OPMAIMOHHBIC TEXHOJOTHH, MPOBOAUTH OOpPAOOTKY
uHOpMAllMK  C  HUCHOJIB30BAaHHEM  MPHUKIATHBIX  NPOTPAMMHBIX  CPEICTB  cdepbl
PO eCCHOHATBLHOMN JeSITeIbHOCTH, HCIIOIB30BaTh CETEBbIC KOMITLIOTEPHBIC TEXHOIOTHU U 0a3bl
JMaHHBIX B CBOEH Mpo(decCHOHANBHOW 00acTH, MaKeThl MPUKIATHBIX MpOrpaMM Jiss pacdera
TEXHOJIOTHYECKUX mapameTpoB obopynoanus (I[1K-2);

- WCIOJIb30BaTh HOPMATHBHBIE JOKYMEHTHI IO KAaueCTBY, CTAaHAAPTU3ALMU U CEpTUPUKALNUN
NPOJYKTOB U MX M3JIEJINH, SIIEMEHTH SKOHOMUYECKOTO aHAIN3a B MPAKTHUECKOU JCSITEIHHOCTH
(IIK-3);

- CIOCOOHOCTh TPUHUMATh KOHKPETHBIC TEXHHYECKHE pEIIeHUs TpH  pa3paboTke
TEXHOJIOTHYECKHUX IPOILIECCOB, BBIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJOTHHA C Yy4EeTOM
9KOJIOTUYECKHX TTociencTBuil ux npumenennii (I1K-4).

3Hamb. 3aKOHOAATEIbHBbIE M HOPMATHUBHO TPABOBBIC AKTHI, METOJUYECKHUE MATEPUAIIBI
MI0— TEXHUYECKOMY PeryJIHPOBAHUIO;

MEPCIIEKTUBBl TEXHUUYECKOTO DPAa3BUTUS U OCOOCHHOCTH JEATEIHLHOCTH OpTaHH3aIil,
KOMIIETEHTHBIX Ha 3aKOHOJIATEIIbHO-ITPABOBOM OCHOBE B 00J1aCTH TEXHHUYECKOTO PETYIHMPOBAHUS;
OCHOBBI TEXHUYECKOT'O PETYIUPOBAHNUS;

ymemy:

MPUMEHITh METOJbl W TMPUHIUIBI CTAaHAAPTU3ANUUA TPU Pa3pabOTKe CTAHIAPTOB H
JPYTUX HOPMATHBHBIX JJOKYMEHTOB;

MPOBOANTHh TMOJATBEP)KIEHHUE COOTBETCTBUS MNPOAYKIMH, TIPOIECCOB M  YCIyr—
PEIbIBISIEMBIM TPEOOBAHUSIM;

MPUMEHSTh METOJBI KOHTPOJISI M YIPaBICHHUS KauyeCTBOM;— aHAJIM3UPOBATh JNaHHBIE O
KauyeCTBE MPOAYKIIUU U ONPEIEISITh MPUIHHBI Opaka;

UCTIOJIh30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH IS TUIAHUPOBAHUS U TIPOBEACHUST PadOT— 110
TEXHUYECKOMY PEryJTHPOBAHUIO;

e1a0emo:

HaBBIKAMH MCIIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIIPaBJICHUS Ka4eCTBOM;

HaBbIKAMU O(OPMIICHUS PE3YIbTaTOB WCIBITAHUN W TIPUHSATHS COOTBETCTBYIOIIUX
pelIeHuii; HaBbIKaMU 0(hOPMIICHUST HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIUH.

3. KpaTkoe coaep:xaHue TUCUUIIIHHBI

MOJVIJIb 1.

1.1 Beenenue. 3akoH P «O TeXHUYECKOM PETYIUPOBAHUN.

Mepbl TEXHHYECKOTO pEryJIMpOBAaHMS, OCHOBaHHBICE Ha 3aKOHOJATEILCTBE 00
OTBETCTBEHHOCTH 3a KaueCTBO U OE30MAaCHOCTh MOCTaBIsIeMON MpOAYKIHU («3aKOH O 3aIluTe
npaB NOTpeOUTENei»).

1.2 HeoTBpaTUMOCTb OTBETCTBEHHOCTH M3IOTOBHUTENS W OpPraHU3alMd B LENU
«H3TOTOBHUTEIb- MPOJIABEII- TOTPEOUTEIHY.

JloOpokauecTBeHHass mpoaykius. Vckaxkennas uH(opManus o0  (HaKTHIECKUX
XapaKTepUCTUKAX MPOoayKIuu. DamscuduimpoBanHas npoayKius. OTBETCTBEHHOCTh POAABIIA
Y U3TOTOBUTEIIS.

1.3 Jloka3aTenbcTBO JOOPOKAYECTBEHHOCTH PEaTN3yeMON MPOIYKIIUU HU3TOTOBUTEIIEM.
CBs13b MEX Ty HATHUKUEM JiepeKTa U BETUIMHON yiepoa.

KavecTBeHHast MpOAyKLKsA-YCIOBUE BEKUBAHUS (PUPM B KOHKYPEHTHOH Ooproe.

1.4. TexHuueckoe pEryJIMpOBaHHE, OCYIIECTBIIEMOE TOCYJAapCTBOM B 00JIacTh
0€30MacHOCTH MPOIYKTOB. TEXHUUECKHE PETIIAMEHTHI M OIICHKA COOTBETCTBHSI.

Buner Texnuuyeckux periameHToB. CojepaHue TEXHHYECKUX periameHToB. [IpaBuina
IIOCTPOEHUS.

1.5. ®opMBbI TEXHUYECKOTO PETYIUPOBAHHS.



CranpapTuzanusi, HOATBEPKACHIE COOTBETCTBHSI, TOCY/IapCTBEHHBI KOHTPOJIb U HAJ130D,
aKKpeIuTalysl.

3akoH «O cTaHIapTU3aN»

1.6. Akkpeauranus Kak popMa rocyJapCTBEHHOTO TEXHUYECKOTO PETyIUPOBAHUSA.

e u 0pUHOMIBI aKKpeAUTANMHU. AKKPEIUTAIHsl OPTaHOB IO CepTUDUKAIUN |
UCHIBITaTeNbHBIX  J1abopaTopuil. CepTHU(UKAIMOHHBIE HCHBITAHUS MPU  aKKPEIUTALUU.
3apyOexHasi aKKpeAUTAIIUS.

1.7. Mepsl, mnpenycMaTpPUBAIOIMINE HWCIIOIB30BaHUE JTOOPOBOJIBHBIX CTAaHIAPTOB U
JNOOPOBOJIBLHON CepTH(UKALINN.

KadectBo mponykuum. IlokazaTenn kadecTBa M MeETOAbI uUX OleHKH OOydeHue u
UH(QOPMHUPOBAHHUE TTOTPEOUTENEH.

1.8. ITpunHITUTIEI 1 POPMBI TOATBEPKACHUS COOTBETCTBHSI.

MOAVYJIb 2
2.1 Meroaunueckre OCHOBBI YIIPABIIEHUSI KAUECTBOM.
OcCHOBHbBIE KAaTETOpPUM U TOHATUS YIpaBlieHUs KadyecTBOM. McTopusi pa3BuUTHA
TEOPHUM M TPAaKTUKU B obOsactu ympasineHus kadectBoM. Konnermums TQM. Ilokaszarenu
KayecTBa U METOAbl UX OIEHKH. OpraHu3allMOHHO-METOIWYECKHE TMPUHIUMBI OOecreueHus
KauecTBa U YIPaBJIECHUS KaYECTBOM.
2.2 OCcHOBHBIE 3JIEMEHTHI 00eCreueHnsl KauecTBa
Crangaptuzanys B YHOpaBICHMHM KayecTBOM. MekayHapoaHas CTaHJapTU3alys.
Cranpgaptsl cepuit 9000, 14000,22000. CoBpeMEHHbBIE MOJIENN YIIPABICHHUS KAaU€CTBOM.
2.3 Metponoruueckoe odecreueHre KayecTBa MpoayKIHH
2.4 Ceprudukanus B yrpaBieHUU Ka4eCTBOM
4.00beM yueOHOH THCHHUIIINHBI

B 3auetnHBIX | B akanmem. gacax

Bunpr yueGHO# paboThI eIUHULaX

O01mas Tpy10eMKOCTb JMCIHUILIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
AyIUTOpPHBbIE 3AHATHS: 0,22 8
Jlexmum (JIek) 0,17 6
JlaGopatopusie padots (JIab) - -
[Ipaktuueckue 3ausarus (I113) 0,05 2
CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka K KOHTPOJILHBIM paboTam 0,28 10
Jlpyrue BUIbI CaMOCTOSITEIHLHON paboThI 1,39 50
Bua konTpoJA: 3auer 0,11 3auer (4)

AHHOTaNuA padoyeil NPOrpaMmMbl IMCHUIIMHBI «BbIYNCIUTENbHAS MATEMATHKA)
(b1.B./1B.2.1)

1.Ilegp AMCOMIVIMHBI: HAyYUTh CTYACHTOB TEOPETHMUYECKUM 3HAHUSAM U INPAKTUYECKUM
YMEHHMSAM U HaBBIKaM HMCIIOJIb30BaHUS COBPEMEHHBIX MaTeMAaTUYECKUX METOIOB C MPUMEHEHHEM
nakera mareMmarudeckux mnporpaMM MATLAB g pewmeHuss IIMpoOKOro Kpyra 3ajaad
BBIYHCIUTEIbHON MaTEMaTHKH.

Llenpio HacTOsIIEro Kypca sBIsieTcss OOydeHHe ciyliareneld COBPEMEHHBIM METO0JIaM
pacyeToB, paCYCTHBIX HUCCICIOBAHMM, aHAIN3a, ONTUMHU3ALMH IIPOLIECCOB MHKEHEPHBIX 3a1ad C
MCII0JIb30BaHUEM TaKeTa MareMarudeckux nporpamm MATLAB



2. B pe3yabtrare Wu3yYeHHs JAUCHUIUIMHBI O0yYamIIWiicsi MO Tporpamme
0akajiaBpUaTa J10JIKeH:
Obnaoams cnenyrwmumu npodeccuonansabivu (I1K) komnereHIusIMu:

- CIOCOOHOCTBbIO TPOBOJAUTH aHAIM3 CBIPbS, MAaTE€pUAIIOB U TOTOBOM MPOAYKIIHH,
OCYILIECTBIIATh OLIEHKY pe3yapTaToB aHanusa (11K-10);

- COCOOHOCTHIO MJIAHUPOBATh U MPOBOJIUTH (PU3MUECKHE M XMMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTE O00pPabOTKY WX PE3yabTATOB M OIICHWBATHh IMOTPEIIHOCTH, BBIIBUTATh THIOTE3BI U
YCTaHABIMBATh TPAHUIIBI UX MPUMEHEHHS, MPUMEHATh METOJbl MaTeMaTHUYECKOTO aHajiu3a U
MOJICJIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO uccienoBanus (I1K-16);

3Hamb:

- (UBUKO-XUMUYECKHE ¥ XUMHUKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS
MPOLIECCOB M3MEHEHMSI arperaTHOr0 COCTOSIHMS Mapo(ra30)->KUIKOCTHBIX CHCTEM, PEaKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOIIECCOB Pa3/IeICHUs XUMUYECKON TEXHOJIOTHH;

- METOAbl W AQJITOPUTMbl KOMIIBIOTEPHOTO MOJEIUPOBAHUS OCHOBHBIX IPOIIECCOB
XUMUYECKON TEXHOJIOTUH U TEXHOJIOTMUYECKUX CXEM XMMUYECKUX TPOU3BOJICTB;

- TPUHLMIIBI TPUMEHEHHS METOJOJIOTUHM KOMIIBIOTEPHOTO MOJAEIUPOBAHUSA XHMHUKO-
TEXHOJIOTHYECKUX MPOILECCOB MPH ABTOMATHU3WPOBAHHOM IMPOEKTUPOBAHUU U KOMIBIOTEPHOM
yIpaBICHUH XUMUYECKUMHU MPON3BOICTBAMHU.

ymemy:

- pemarth 3aJa4d KOMIBIOTEPHOI'O0 MOJAETUPOBAHUS MPOLIECCOB Mapo(ra3o)-KUAKOCTHBIX
paBHOBECHIA, aOCOPOLINH, AUCTUIUISIIIAY, PEKTUPUKAIIUN U KUJKOCTHON IKCTPAKIIHH;

- MPUMEHATH MOJyYEHHbIE 3HAHUS MPHU PELICHUM MPAKTUYECKUX 3a/ad KOMIIBIOTEPHOTO
MOJICJIMPOBAHUSI OCHOBHBIX IMPOIECCOB XUMHUYECKOM TEXHOJOTMM W TEXHOJIOTHYECKUX CXEM
XUMHUYECKHUX IIPOU3BOJICTB.

enadems.:

-MeTOoJaMH NMPUMEHEHHsI CTaHAAPTHBIX aKkeToB npukiaaaubix nporpamm (ITI1IT) u makeron
Mozaenupytonux nporpamm (IIMII) mist MogenpoBanusi OCHOBHBIX MPOLECCOB XUMUYECKOM
TE€XHOJIOTHH U TEXHOJIOTHUECKUX CXEM XUMHUYECKUX MPOU3BOJICTB.

3. KpaTkoe coaep:xaHue TUCUMIIIMHBI:
Beenenue. llenn u 3agaun kypca. KpaTkuii ucTopuueckuil ouepk pa3BUTUs OT€YECTBEHHOHN U
3apyO0eXHON BBIYMCIUTENbHOW MaTeMaTUKd. OCHOBHBIE 3Tallbl Pa3padOTKH U pean3aluu
aJITOPUTMOB HAa KOMIIBIOTEpAX.
Monyne 1. BeruucnurensHass marematnka. OCHOBHBIE JTambl: pa3paboTka W peam3aius
aIrOpuUTMOB Ha KomibloTepax. Cucrema kommbioTepHoil mMatematukun (CKM) MATLAB s
peueHus 3a/1a4 BBIYUCIUTEIbHON MaTEMaTUKH.
Tema 1.1. Co3znanme M-mporpaMMm M OCHOBHBIE oOIlepaTopbl M-si3plka IpOrpaMMUpPOBaHUs
MATLAB. Bapuantsl ctpyktypsl nporpaMmm Ha MATLAB.

. Opranuzanus paboyero crona Desktop Layout;

. Ocnognble onepanuu B Command Window;

. Ocnoublie oneparun B Editor;

. JIuHeliHO opraHU30BaHHAs MPOTrpaMMa (aJarOpUTM);

. BerBnenuss ¢ OgHUM YCIOBHEM, HECKOJIBKHMH YCIOBUSMH, BJIOXKCHHBIE, CO CIHCKOM
ycioBwuid. if, switch; mornueckue oneparuu and, or, not;

. LUK CO CUETUYHMKOM, C MPEIYCIOBUEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM MOJIHBIM U

NpephIBAHUEM YaCTHYHBIM, C 3aJaHHBIM IarOM CUETYUKA, C OTIEIBHBIM OTCYETOM HTEpaInii;
for, while, break, continue; ¢ BeI30BOM (yHKIUI; ¢ quanorom ¢ nois3oBarenem B Command
Window ¥ B crieliMajabHBIX THAJIOTOBEIX OKHAX;

Tema 1.2 CrannapTable U HeCTaHIAPTHBIE PyHKIMKU M-sI3pIKa TPOrPAMMUPOBAHUS U OCHOBHBIS
pematenu (solvers) MATLAB.

. OyHKIUH ¢ TpapUUeCcKUM BBIBOJIOM pe3yibTaToB; plot, subplot, surf, mesh, polar;

. DYHKIIUU ¢ YUCIOBBIM BBIBOAOM pe3yibTaToB B Command Window;



. OyHKIUY € 3aIUChIO pE3yIbTaTOB B (haii;

. OyHKIMH, BIOKEHHBIE B TJIABHYIO () YHKIIUIO;
. OYHKIUU C IEPEMEHHBIM YHCIIOM apTyMEHTOB;
. OyHKIMH, BBI3bIBAIOIINE PYTYIO0 QYHKIIHIO, UMSI KOTOPO MepelaHo KaK apryMEeHT;

Monyns 2. Bektopsl u MaTpuiisl. CucreMa TuHeHHbIX anreOpandeckux ypasHenuit (CJIAY).
Tewma 2.1. O6partHast Mmarpuiia. Y MHOXEHHE MaTPHIIL.

. Omneparop inv;

. Omnepatopsl strcat, int2str, num2str;

. Omneparops length, min, max, mean, sort;

. Omnepatopsr dot, tril, triu, eye, zeros, ones, diag;

. Omneparopsl rand, linspace, logspace, repmat;

. Omnepatopsl size, det, trace, norm;

Tema 2.2. Meton ["'aycca. MeTon npocTbIX UTEpALIHA.

. Omnepatopsl linsolve, rank, eig;

Tema 2.3. O0ycCIIOBIIEHHOCTh CUCTEMBI. YHCI0 00YCIOBICHHOCTH.
. Omnepatopsl cond, rcond;

Monyns 3. O6paboTKa pe3ysbTaTOB U3MEPEHUs OAHOM BenuunHbl. [Ipubmmkenue GpyHKINN
Tema 3.1. Kpurepuii CtbrosieHTa.

. Omneparopsi polyfit, polyval,

Tema 3.2. Annpokcumarius.

. Omneparop Isqcurvefit;
Tema 3.3. UnTepnionsuus.
. Omneparopsl interpl, linear, spline, nearest;

Monyinb 4. UncieHHOE UHTETPUPOBAHUE

Tema 4.1. Metoas! IpsIMOYTOJIBHUKOB

. Oneparopsl sum, mean;

Tema 4.2. MeToabl Tpamneuuit

. Omneparop trapz;

Tema 4.3. Meton Cumncona

. Omnepatop quad, int;

Tema 4.4. Meton Hetotona-Koreca 8 nopsnka
. Omnepatop quads;

Monayns 5. YpaBHEHHE C OJJHUM HEU3BECTHBIM
Tema 5.1. MeTton neneHus momnojaam

. Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTox KacaTelIbLHBIX
. Omneparopsi roots, poly, fzero;

Monyinb 6. Cucrema HETMHEUMHBIX YPaBHEHHI
Tema 6.1. Meton Herotona-Padcona

. Omnepatopsi solve, diff, subs;
Tema 6.2. MeToa pOCTHIX UTEPALUH.
. Omnepatopsr simplify, collect, pretty;

Mopyns 7. OnHoMepHast ONTUMU3ALIMS

Tema 7.1 MeToasl OTHOMEPHOW ONTUMHU3AIUU

. Omneparops! fminbnd;

Monynb 8. MHOroMepHas OnTUMHU3aIus

Tema 8.1 MeTo1bl MHOTOMEPHOM ONTUMHU3ALUN

. Omnepatops! fminsearch, linprog, fmincon,;

Monyns 9. TuddhepeHnpanbHbie ypaBHEHUS

Tema 9.1 Metonb! pemienus nuddepeHIanbHBIX YPAaBHCHHH.

. Omneparops dsolve, diff;

3axiroueHue. 3aKkiIIounTeNbHas JEKIUS 10 MOJIBEICHUIO UTOTOB Kypca.



4. O0beM MM CUMIIMHBI M BUABI Y4eOHOH HATPY3KH

B 3au. B akanmem.
Bun yaeOHo# paboTh eIUHALAX gacax

O0mas TpyA0eMKOCTh JMCHHUILIMHBI 10 Y4eOHOMY 3 108
IUIAHY
AyIMTOpHBIC 3AHATHS: 0,33 12
Jlexumm (Jlek) - -
JlaGopatopusbie 3ausaTus (J1ad) 0,33 12
CamocrositesbHas padora (CP): 2,56 92
[TonroroBka k 1a00paTOpHBIM paboTam 1,06 38
CaMOCTOSITETLHOE U3YUYEHUE PA3/IeSIOB Kypca 1,5 54
Bua koHTpOJIA: 3aUueT / IK3aMeH 0,11 3aver (4)

AHHOTanuA padoyeil mporpaMmmsl AucuuIIMHBI «/{uckpernas matemaruka» (b1.B./1B.2.2)

1. Heab AMCHUNIMHBI:

[lenpto NUCHUIUIMHBI SBISETCS (POPMHUPOBAHHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSTHUM, WCIONb3YEMbIX JJIi TOCTPOEHHUS BAaXXHEHIIMX MAaTeMaTH4YEeCKHUX MOJeNel, u
MaTEeMATHYECKUX METOOB JUIS ONTMCAHMS PA3ITUYHBIX MTPOIECCOB.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoumuiicsi 1O mporpamme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyrouumu npodeccunoHanbHbiME (1K) komneTenusamu:

- CIIOCOOHOCTBHIO MPOBOIUTH AHATU3 CBHIPhS, MATEPHAJIOB M TOTOBOM MPOIYKIINH, OCYIIECTBISATh
o1eHKY pe3ynbratoB aHanu3a (I1K-10);
- CIOCOOHOCTHIO ITUTAHUPOBATh W MPOBOIUTH (DU3MUECKHE M XUMHUYECKHE JKCIEPUMEHTHI,
IPOBOAUTH O00pabOTKY UX PE3yJIbTaTOB M OIEHHBATh IMOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bI U
YCTaHABIMBATh TPAHUIIBI MX MPUMEHEHHS, MPUMEHATh METOJbl MAaTEeMATHYECKOTO aHajIn3a H
MOJICIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO HccienoBanus (ITK-16);
3HamMb.

-OCHOBHBIE€ TOHSTHS M METOAbl AUCKPETHON MaTeMaTHKH, MaTeMaTHUYEeCKHMX METOJI0B
pernienus npodeccuoHaNIbHBIX 3a/1a4.
ymemy:

- TPUMEHATh MAaTEMaTHUYEeCKHE METOAbl MPHU PEIICHUU THUMOBBIX MPOPECCHOHATHHBIX
3ajad.
enadems.:

-METOJaMH MOCTPOEHUSI MaTEMaTHYECKON MOJIEN THIIOBBIX MPO(PECCHOHANBHBIX 33/1a4 U
CoJIepKaTeIbHOM UHTEPIIPETAIIMU TTOJIYYEHHBIX PE3YJIbTATOB.

3. KpaTkoe coaepskanue 11 CHUNIHHBI:

4 CEMECTP

1. Bsenenue.

Ponp  nuckperHolM MareMaTMKM OpU  pa3pabOTKe M AKCIUIyaTalluM  XHUMHUKO-
TEXHOJIOTMYECKHUX CUCTEM.

2. DJeMEHTBI TEOPUU MHOXKECTB U aJIredpandeckue CTpyKTYpHl.

BBenenue B qUCKpeTHYIO MaTeMaTHKy. Poib TUCKpETHON MaTeMaTHKH MpH pa3padoTKe U
9KCIUTyaTallil XUMHKO-TEXHOJOIMYECKMX CcHcTeM. MHOXecTBa, OTHOUIEHHUS U (DYHKIUH.
3amaHne MHOXECTB M OCyLIecTBIeHHME omnepauuii Hax HUMH. CrocoObl 3amanus. Oneparuu
00BbEIMHEHHUS, IEPECCUEHUs], PA3HOCTH, JONOJHEHUS U JE€KapTOBa MPOU3BEICHHU. AKCHOMATHKA
TeOprH MHOXKecTB. Anrebpa Kantopa. MuHMMM3anus mpencTaBIeHHd MHOXKECTB. /lnarpaMmel
DOiinepa-Benna. bunapasie otHomenus. CriocoObl 3amanus OMHAPHBIX OTHOIIeHWH. CBOWCTBA



OuHapHbIX oTHOUIeHUH. Pa3Ouenns. OTHOIIEHHUS SKBUBAJIEHTHOCTH U nopsiaka. [IpencraBnenue
N-apHBIX OTHOIICHUN OMHApHBIMU. AsreOpa oTHomeHud. OyHkuu. UHBEKIUSA, CIOPBEKIUI 1
Oouekuus. AnreOpandeckue CTpykTypbl. [lomyrpynnsl. Monouasl. ['pymnmel. [loxrpymrmsr.
[uxnuaeckue rpymnmbl. ['pynmbel mojactaHoBokK. M3omopdusm rpymm. CMeExXHBIE KIACCHI IO
noarpynne. Hopmanbhble paenurenu. Pakrop-rpynmnbsl. Kosblia: omnpeneneHus, CBOWCTBA,
npuMepsl. [Toss.

3. DeMeHTHI Teopuu rpados.

I'padrr. 3amanue u xapakrepuctuku rpadob. Bumel rpados. [Moarpader. Matpuist
CME&XKHOCTH M uHIUAEHTHOCTH. Crenenu BepmmH. Mapmpyrsl Llenu. ukiel. Paccrosnue
Mexay BepmmHamu. [luamerp u paauyc rpada. YHapHbIe 1 OMHApHBIE Onepay Hal rpadaMm.
Homnonnenue rpada. Ynganenue u n00aBleHHE BepIIMH. YJaleHue W go0aBieHHe pedep.
OroxnectBienne BepmuH. Pacmieruienne BepmuH. OObeauHeHue rtpados. Ilepeceuenue
rpadoB. KomroneHTsl cBsi3HOCTH. MocThl. Bepmmanas u pebepHast CBSI3HOCTh. CBSI3HOCTb
OpUEHTUPOBAHHBIX TpadoB. AJTOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHSS yCTONYHMBOCTB.
BepmmHHOe unciio He3aBUCUMOCTH. PebepHoe uncno HezaBUCUMOCTH. BepiimnHoe u pebepHoe
nokpeiTHe Tpada. BHemmHsss ycToiumBocTh. BepmmHHOe U pebepHOE YHCIO BHEUTHEH
ycronuuBocTU. [{ukiel 1 pazpesbl. JiniepoBsl LUKIBL. ['aMMIbTOHOBBI UKIIBL. [InaHapHOCTH M
ykiazaka rpados. ['pann miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. I'umoresa
yeTelpex Kpacok. JlepeBps. Omnpenenenus. CoiictBa. Teopema Konu. @dyHnameHTanbHas
cuctema 1UKJI0B. OCTOB HaMMEHBIIETO Beca. YIOpsIOYEHHbIE AepeBbsi. bUHApHBIE aepeBbA.
JlepeBbst cCOpTUPOBKU. AJITOPUTM IOUCKA B AEPEBE COPTUPOBKH.

4. Bbynesbr pyHKIIAN.

Anrebpa noruku. byness! ¢pyHkimu. CriocoOsl 3ananus. byneBbl GyHKINN OJHON U IBYX
NMepeMEeHHbIX W WX cBoicTBa. Dopmynbl OyineBoit anreOpbl. OCHOBHBIE 3aKOHBI OYJIEBOMH
anreOpbl.  OkBHBaJieHTHOCTh  Qopmyn.  Ilpunnun  aBoiictBeHHOCTH.  COBEpIICHHBIE
TU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTHBHBIE HOpMasibHble (opMbl. CuHcTeMbl
3JIEMEHTApHBIX OyeBbIX QYHKIUH. DYHKIIMOHAIBHO MOJIHBIE CUCTEMbI 3JIEMEHTAPHBIX OYJIEeBBIX
byakumid. [Ipumepsl (GyHKIIMOHATBHO TOJHBIX 0a3ucoB. BakHelmue 3aMKHYTHIE KIIAcCHI.
Teopema o (QyHKIMOHATBHON mMoNHOTE. MuHuUMH3anus OyneBbix ¢yHkuuid. CokparieHHas,
TynukoBas U MuHHUMainbHas Qopmbl. Kapter Kapno. Metox couyeTanus MHIEKCOB M METOJ
Kyaitna. MuHMMH3a1usi KOHbBIOHKTUBHBIX HOPMaJIbHBIX GopM. OO30p NMPHIIOKEHUH AUCKPETHOM
MaTeMaTHKH. Paszpabotka s pexTrBHOTO MaTeMaTH4eCKoro, MIPOTPaMMHOTO,
UHPOPMALIMOHHOTO M TEXHUYECKOTro OO0ECleYeHHuss Ha OCHOBE METOJOB JIUCKPETHOM
MaTeMaTHUKH.

5. Hcuncnenue BbICKa3bIBaHUM.

BBenenue B MaTeMaTH4ecKyo JIOruKy. KpaTkue cBeleHus! U3 UCTOPUM MaTeMaTHYeCcKOM
Jorukd. Ponb MaremMaTnyeckod JIOTMKM TpH  pa3padoTKe M OKCIUIyaTallud XHUMHKO-
TEXHOJOrHYecKux cucteM. dopManbHble akcuoMaTuieckue cucTembl. CHUMBOJIBI, BBIPAKECHMUS,
¢dopmyibl, akcruombl. [IpaBuiio BeIBOA, HEMOCPEICTBEHHOE CIIENICTBHIE, BBIBOA, TeopeMa. Jloruka
BbICKa3piBaHUH. Jlormueckuii BeiBoa. AkcroMsbl. [IpaBriio modus ponens. Teopema aenykuuu u
npaBwio  cuwuiorumsma. [lomHoTa M HENpPOTMBOPEUMBOCTH. HeE3aBHCHMOCTH — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzaumu. I[IpoBepka BBIBOAMMOCTH C IOMOIIBIO
UCTUHHOCTHBIX Tabmui. CexkBeHnuu [enuena. Moxaens mupoB Kpunke. Merton pe3osrormii
Po6uncona. Merop knay3 Bonra. O6paTHsiii MmeTon MacioBa (GaronpusiTHbIX HaOOpOB).

6. Mcuncnenue npeauKaToB U HEYETKas JIOTHKA.

Jloruka mpenukatoB. ABTOMaTu3alMs JIOTUYECKOro BbIBoja. llepemeHHble, GyHKIUH,
TEPMBbI, MpeIuKaThl, KBaHTOPHI, (opmyiasl. O6nacte neiicTBus kBaHTOpa. CBOOOAHBIE H
CBs3aHHBIE NepeMeHHble. VIHTepnpeTaly, paBHOCHIBHOCT. Pacro3naBanue 00111€3HaYUMOCTH.
[Ipobnema pa3zpemmMocTH. AKCHOMBI M TpaBWJIa BBIBOJA MCUYUCICHHS NpEAUKaToB. Teopema
nenykuuu. HenmpoTuBopedyMBOCT, M IMOJNHOTA. BbIHeceHHe KBaHTOPOB U MpeJBapeHHas
HopMmanbHast Qopma. CKylneMoOBCKHE cTaHIapTHble (OpMbl. DpOpaHOBCKUN YHUBEPCYM U
teopema DpOpana. [logcranoBka u yHuuUKaiums. Metoa pe3ostonuii u ero nojgHota. CtpaTeruu



Merona pesomouuid. JM3brOHKTBI XoOpHA. IIpyMHOUD JIOTMYECKOro INpOrpaMMUPOBAHUS.
Heuerkue muoxxectBa. Heuerkas mnoruka. IlosiBnenne m cyrb HedeTkoctH. Dopmanuszanms
HeuyeTkocTu. DyHKIMS NpUHAUIekHOCTU. JIMHrBHCcTMYecKas nepeMeHHas. Onepauuu Hax
HEYEeTKMMH MHOoXecTBamu. HeueTtkas apudmernka. Metonsl nedazzudukanuu. Heuerkue
oTHouieHud. CraHJapTHbIE HEYETKHE Jiorndeckue onepanuu. Hewerkuilt BwiBoa. CreneHu
MCTUHHOCTH U CTENEHU yBepeHHOCTHU. HedeTkuil aHanor MeTo1a pe3oJItoIui.

7. Koneunble aBToMaThl, MaluHbl Thtopunra-Ilocra, C10KHOCTh BEIUUCICHUMN.

DnemMeHTHl TeopuH aBTOMaToB. [loHATHE aBTOMAaTHOTrO MpeoOpa3oBaHUst UHPOPMALMH U
KOHeyHoro aBToMaTa. CriocoObl 3a1aHus aBTOMaToB. ABToMarsl Muiu u Mypa. [IporpamMmHas u
arnmapaTHasl peajau3alys aBTOMaToB. DKBUBAJECHTHOCTh U MUHUMH3ALUS aBTOMATOB. MalinHbl
Teropunra-Ilocta. @opmanuzanusi MOHATUS AITOPUTMA U (hOpMaNbHbIE MOJAETH alrOPUTMOB.
Mammuna TeropuHTra: onpenenaeHus, CBocTBa, rpadnl nepexonos. Mammmna [Tocra. [IporpamMmel
s mamuH.  [Ipobrmema  pacmosnaBanus. [IpoGimema  OCTaHOBKH.  AJTOPUTMHYECKH
Hepaspemumbie mpoosieMbl. CII0KHOCTh aITOPUTMOB. Mepbl CloKHOCTH. Bpemennas wu
€MKOCTHAasl CJIOKHOCTb. ACHUMITOTHUYECKAs! CJIO0KHOCTb, IMOPSIOK CIIOXXHOCTH, CJIOXHOCTHb B
CpelHEeM M B XyAuem ciydae. TpynHopaspemmuMmeble 3anaud. HenerepMUHMpOBaHHAsT MalllnHA
Teropunra. Kmaccet P u NP. NP-nonnble 3amaun. NP-monHoTa mpoGiieMbl BBITOJTHHUMOCTH
dbopMys1 JTOTUKHU BbICKa3biBaHU. O030p MPWIOKEHUN MaTeMaTH4ecKou joruku. HampaBieHus
UCTIOJIb30BaHUs ammapaTa MaTeMaTHYeCKON JIOTMKM B 3a/adaxX MPaKTUYECKOW WH(POPMATHKH.
Crneuudukanuss u  BepupHUKalus  MOPOrpaMMHO-aNIapaTHBIX  MPOEKTOB,  JIOTUYECKOE
pOrpaMMHUPOBaHHE, TOCTPOCHUE OHTOJIOTHH, S3bIKH OOIIEHUS WHTEIUIEKTYaJIbHBIX areHTOB.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunpr yueGHO# paboThI B 3auetHbIX B akazem. qacax
SMHHIIAX

O01mas Tpya0eMKOCTh JUCHHUIINHBI 10 Y4e0HOMY IJIAHY 3,0 108
AyIMTOpHbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) - -
JlaGopaTopusbie 3anatus (J1ab) 0,33 12
CamocrositesbHas padora (CP): 2,56 92

Buja xkoHTpoOJIsA: 3aUeT/IK3aMeH 0,11 3?:; T

AHHOTanusA padoyeii MporpaMMbl AMCHUILUINHBI «/l0NOTHUTEIbHBIE I1aBbl (UKD
(b1.B.1B.3.1)

1. Heap AUCUMILIMHBI

Lenpio MUCHMITINHEI SBISETCS NpUOOpEeTEeHHE CTyIeHTaMu 0oJsiee rIyOOKUX (PU3HMYECKUX
3HAaHUH, MPEXKJIE BCETO, CBA3AHHBIX CO CIELUAIbHOCTHIO «XUMUYECKasi TEXHOJIOTUS» U YMEHHUIO
MPUMEHSTH UX B IPYTHX €CTECTBEHHOHAYYHBIX AUCIUTLIMHAX.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI O0Oy4yamoluiicsi 1O Nporpamme
0akajaBpUaTa J0JIKEH:
Obnadams cnenyrouumu tpodeccuonanbabiME (I1K) komneTenmsaMu:

- IlmanupoBaTh W TPOBOAUTH (PU3MUYECKHE HKCHEPUMEHTHI, MPOBOJUTH OOPabOTKY UX
pe3yabTaTOB M OLICHWBATh MOTPEUIHOCTH, BBIIBUIAaTh TMIOTE3bl M YCTAHABIMBATH T'PAHUIBI MX
npumenenus (I1K-16).

- MHcmonp3oBaTh 3HAaHMS OCHOBHBIX (U3WUYECKMX TEOPUH Il PEHICHUH BO3HHKAIOIIMX
¢u3nUecKux 3agad, CaMOCTOSTENILHOTO MPUOOpETeHUS (U3NUECKUX 3HAHWM, IS MOHHUMAHUS



NPHUHIAIIOB pabOThl MPUOOPOB M YCTPOWCTB, B TOM YHCIE BBIXOMAIIMX 3a MPEIeibl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3HAMb!

- (u3nUecKne OCHOBBI KBAaHTOBOW CTATUCTHKH (MCXOIHBIC «0a30BbICY IOJIOKEHUS,
OCHOBHBIE KBAHTOBBIE CTATUCTUYCCKUE PACTIPEICTICHHUS );

- 9JIEMEHTHl 30HHOH TEOpUU TIPH TPAKTOBKE pAa3IMYHBIX CBOHCTB METAJIOB,
JUDJIEKTPUKOB U TIOTYITPOBOTHUKOB;

- 0a30BbIe PU3MUECKUE TTOHATHUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (HA TTPUMEPE
KPUCTATIMYECKUX TEI);

- a7eMeHThl (pu3uku TBEpAOro Tena (MCXOMHBIE TIOHATHS O KpuUcTaiorpaduu,
TUNAX KPUCTAIUIMYECKUX CTPYKTYpP; CBEACHHS O SBICHUM W KBAaHTOBOW TPAKTOBKE
CBEPXIPOBOJUMOCTH).

ymemb:

-IPUMEHATh  UCXOAHBbIC (u3nueckne (TCOPETHYECKHE) 3HAHUS TPU  PEIICHUHN
po(heCcCHOHANBHBIX 3a]1a4;

-TIPOBOJIUTH OIICHOYHBIC PACU€Thl U OCYIICCTBIISTH (Ha KAUeCTBEHHOM YpPOBHE) aHAJu3,
HAO0IIOaEMBIX SIBIICHUIA.

61a0emn:

HaBbIKAMU OOOCHOBaHHUSI CBOMX CYXACHHUU, YTO CIIOCOOCTBYET MPAaBHJIBHOMY BBIOOPY
METOJMKH MTPOBOUMOTO CTYACHTOM UCCIICIOBAHHMS.

umems:

MIPEJICTaBIICHHE O B3aMMOCBSI3U (PM3HUKH C JPYTUMH HayKaMH.

3. KpaTkoe coaep:xaHue TUCUMIIIMHBI:

1. DneMeHThl KBAaHTOBOM CTaTHCTHKHU.

DOneMeHTbl KBAaHTOBOM CTaTHUCTHKU. KBaHTOBas cucTeMa W3 OJMHAKOBBIX YacTHLL.
[IpyHIMI TOXKIECTBEHHOCTH OJMHAKOBBIX YacTUl. CHMMETpPUUYHBIE U HECUMMETPUYHBIE
BOJIHOBbIE (DYHKLIMH, OINHKCHIBAIOUINE COCTOSHUSA TOXKIECTBEHHBIX MHKpodacTull. Bo3oHBI u
¢depmuonsl. [punnun Ilaynmu. KBantoBsle craTucTudeckue pacnpenenenus boze-DifHmiTeiina u
®depmu- [lupaka. BeIposkIeHHBIN JIEKTPOHHBIN Ta3 B KpUCTa/Iax (METaJUIbI).

2. MeTtanisl, AMAIEKTPUKYU U MTOITYIPOBOJAHUKH C TOUKH 3PEHUSI 30HHOU TEOPHUH.

DOHepreTudeckue 30HBI: cTtatucTuka depmu-llupaka, sHepruss Pepmu. ODIEKTPOH B
NEepUOINYECKOM I0JIe KpucTayuia: 3(peKTUBHASE Macca JIEKTPOHa.

3. DneMeHTHl (PU3UKH TBEPIIOTO TeA.

®usuka tBEpROro Tena (PTT): onpenenenue, CBA3b ¢ APYTUMU AUCUUIUIMHAMH, O0BEKTHI
W3y4deHUs, Kpyr pemaeMmbix 3amad. CBs3p ¢ Kpucramwiorpaduei, KpucTauioQu3ukon u
kpuctaimoxumueil. KonneHcupoBanHoe coctosHue. Ilogxoa K oOmNMCaHUIO TBEPABIX TEII
Crpykrypa kpuctaioB. Cummerpus u  (Qu3WYECKHEe CBOWCTBA KPUCTALIOB. THIIBI
KPUCTAIMYECKUX CTPYKTYp (oOmias xapakrtepucTuka). [IIoTHBIE ymakoBKU: KyOWueckas u
rekcaroHaibHasi (Ha KauyeCTBEHHOM YpoBHeE). [loHsATHE O CBEpXMPOBOAMMOCTH (KBAHTOBBIE
IIPEJICTaBICHNS Ha KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOM JUCHUIIINHBI

. B sauetibix B akanem. gacax
Buner yae6HOM paboTh € IMHUIAX
Oo0mas Tpya10eMKOCTh AUCHMIJIMHBI 110 Y4eOHOMY IJIaHy 3,0 108
AyAUTOpHBbIE 3AHATHUS: 0,22 8
Jlexmmm (Jlek) 0,11
IIpaktrueckue 3anstus (113) 0,11




CamocrositesnibHast padora (CP): 2,53 91

Bua koHTpoOJIs: 3a4eT/IK3aMeH 0,25 OK3amen (9)

AHHOTanus padoueil nporpaMMsl AMCUMILIMHBI «SnepHas pusuka» (b1.B./1B.3.2)

1. Heabo AUCHUIIUHBI SBISeTCS (OPMUPOBAHUE 3HAHWKA (UINYECKOTO CMbBICIA U
COJIep’KaHusl OCHOBHBIX 3aKOHOB U MOHSATUN AEPHON (U3MKH, a TAaKXKE YCTAHOBIIEHUIO TPAHMUIL
MPUMEHSEMOCTH ITUX 3aKOHOB.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoluiicssi 1O mporpamme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyronumu  nipodeccrnonansubiMu (I1K) koMmereHnusIMu:

- IUITAaHUPOBaTh M TPOBOAUTH (DU3UYECKHE SKCIIEPUMEHTHI, MPOBOIAUTH OOPAaOOTKY HX
pE3yJabTaTOB U OLIEHUBATh MOTPEIIHOCTH, BBIABUTATh TUIIOTE3bl M YCTaHABIMBATh TPAHUIBI UX
npumMenenus (I1IK-16).

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWS OCHOBHBIX (PU3MUYECKUX TEOpUH Ui pelIeHHUs
BO3HUKAIONIMX (DPU3UYECKHUX 3a]ay, CAMOCTOSATEIILHOTO MPUOOpeTeHusT (PU3NUYECKUX 3HAHUH, I
MOHMMAaHUs TPUHLIUIIOB paboThl MPUOOPOB M YCTPOMCTB, B TO YMCIIE BBIXOISANIMX 32 MpPEAEbl
KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus (I1K-19).

3Hamy:

- (u3nUecKue OCHOBBI KBAaHTOBOW CTaTHCTUKU (UCXOIHBIE «0a30BBIE» IIOJIOXKEHUS,
OCHOBHbIE KBAaHTOBbIE CTATUCTUYECKUE PACTIPEICICHHUS );

- DJIEMEHTHl 30HHOW TEOPUHM TPU TPAKTOBKE PA3TUYHBIX CBOHCTB METaJUIOB,
JURJIEKTPUKOB U MOJIYIPOBOJHUKOB;

- OazoBble (pru3MUYECKHE MOHATUS O KBAHTOBBIX TEOPUSAX TEIIOEMKOCTH (Ha IpuUMepe
KPUCTAJUTMYECKUX TEI);

- DJIEMEHTHl (PU3UKU TBEPAOrO Tena (MCXOAHBIE MOHATHS O KpUCTAJUIOrpaduu, TUHaxX
KPUCTAJIMYECKUX  CTPYKTYp; CBEIEHUS O  SABJIEHMM U  KBAHTOBOM  TPaKTOBKE
CBEPXIIPOBOJUMOCTH).

ymemy:

- TPUMEHATh MCXOJHBIE (GU3UYECKHE (TEOPETHYECKHE) 3HAHHWS TIPU  pEIICHUU
poheCcCHOHANBHBIX 3a]1a4;

- MPOBOJUTH OLICHOYHBIE PAacUEThl U OCYIIECTBIATH (Ha KaYECTBEHHOM YPOBHE) aHAJU3,
HA0IIOaEMBIX SIBIICHUIA.

gnademsn:

- HaBBIKAMU OOOCHOBAHUS CBOUX CYXKIEHUH, YTO CIOCOOCTBYET MPaBUIBHOMY BBIOOPY
METOJUKH MTPOBOAMMOIO CTYIEHTOM UCCIIEJOBAHHUS.

3. KpaTkoe coaep:xaHue TUCUMIIIMHBI:

1. MecTo 1 3HaYeHHE SACPHON PU3UKHU

[Ipenmer AD. Mecto u 3HaueHne AP B COBPEMEHHOM €CTECTBO3HAHMHU. (OCHOBHBIE
3aja4d, mporpamMmma U CTpykrypa Kypca. OcHOBHble »JTanbl pasButud SD. Bunsel
byHIaMEHTAIBHBIX B3aUMOJEHCTBHA. MacmTabbl W eIUHUIBI HM3MEPEHHH (PU3NIECKuX
muctuminH. OcOOCHHOCTH (PU3NYECKUX SBICHUN B MUKPOMUPE.

2. CraTnyeckue CBOMCTBA aTOMHBIX fAJIEP

OCHOBHBIE CTaTUYECKHE CBOMCTBA SIIEP: MACCOBOE YUCIIO, JIEKTPUUECKHI 3apsi/l, COCTAB,
pasmepbl, 3HEPrus CBSA3M, CIOWUH, MOMEHT KOJMYECTBA JBWKEHUS, MATrHUTHBIA MOMEHT,
KBaApynoJibHbIE MOMEHT. CBoicTBa siiepHbIX cuil. OCHOBBI TEOpUU SANEPHBIX cuia. Mopenu
aTOMHBIX siiep. Pazaen Bunabl paiuoakTUBHOCTH, PaIUOAKTUBHbBIE CEMENUCTBA. 3aKOHBI TPOCTOTO
U CJOXHOTO pPaTMOaKTHBHOTO pacmaja. 3aKOHOMEpPHOCTH amibda- Oera- W ramma- pacraja.
[Tonsitue o saepHoW HdHepretuke. I[IpoOGremMbl M TMEPCIEKTHUBBI Pa3BUTHS MHPOBOW U
OTEUECTBEHHOM PHEPTreTUKH, POJIb ATOMHOU PHEPTUU. DJIEeMEHTapHAasi TEOPHsl JeICHUS. DHEPrus



U TpoAyKThl jeneHust siaep. OCHOBBI ILEMHOr0O mpolecca. SnepHble peakiuu CUHTEe3a.
Tepmosinepubie peakuuu BO BceemeHHOW © B 1a0OpaTOpHBIX  yCinoBHsX. [IpoGiemsr
YIPABJISIEMOTO TEPMOSJIEPHOTO CUHTE3a

3. B3anmoneiicTBre U31y4eHus ¢ BEIIECTBOM

HNonusupyroiee W3JIyYEHHE. Oo6mue 3aKOHOMEPHOCTH B3aMMOJICUCTBHUS
MOHU3HUPYIOUIETO M3JIYYEHHMs] C aTOMaMH BellecTBa. B3anMOJEHCTBHE TSKEIbIX 3apsSyKEHHBIX
YaCTHUII C BEIIECTBOM. B3anMonelicTBHE 3JIEKTPOHOB M raMMa- KBaHTOB C BemecTBOM. [IpoGeru
YacTUIl MOHU3UPYIOILEro H3jieueHus B BemecTBe. Knaccudukanus sinepHbIX peakiuil. 3aKoHbI
COXpaHEHHUS B SIICPHBIX PeaKIMsIX. MeXxaHU3Mbl U TapaMeTphl sIepHBIX peakiuii. OcoOeHHOCTH
AIEPHBIX PEAKIUH, MPOTEKAIOINUX IPHA BO3AECHCTBUM YaCTHIL], UMEIOIIMX PA3IMYHbIE TAPAMETPBI
(9HEpreTUvecKre, MacCOBbIE, 3apsAAOBBIE, KOPITYCKYISIPHO-BOTHOBBIE). ICTOUHHMKYN 3apsiKEHHBIX
YaCTUI[ ¥ TaMMa-KBAaHTOB. ICTOYHUKU HEUTPOHOB M APYIMX HEWUTpajbHbIX YacTull. [IpuHIIMIIEI
oOHapyXeHHsI, paauoMeTpun U cnektpomerpun B SAD. Perucrpauus 3apspKeHHBIX H
HEUTPATbHBIX YaCTHII Pa3IMYHBIX SHEPrui. I"azoBbIE, MOJYPOBOIHUKOBBIE,
CUMHTUJUTSIIUOHHBIEC U TPEKOBBIE I€TEKTOPHI.

4. O0beM y4eOHOM JUCHUILINHBI

o B sauerHbix B akagem. gacax

Bunpr yue6HOM paboThI eIMHALIAX
OO0mas TPyA0eMKOCTh JHCUMILIMHBI 110 Y4e0HOMY ILIaHY 3,0 108
AyIuTOpHBbIE 3aHATHUS: 0,22 8
Jlextum (Jlek) 0,11
[Ipaktudeckue 3ansatus (I13) 0,11 4
CamocrositebHas padora (CP): 2,53 91
Bua koHTpoJIs: 3a4eT/IK3aMeH 0,25 Jk3ameH (9)

AHHOTaNuA padoyeil NMPOrpaMmbl IUCHUIIHHBI
«KonouaHasi XumMusl MNOBEPXHOCTHO-AKTHBHBIX BeIECTB M BHICOKOMOJIEKYJISIPHBIX
coenunenuin» (b1.B.JIB.4.1)

1. eap aucHMIIMHBI - (QOpMUPOBaHHE y OOYYAIOUIMXCA CHCTEMATU3MPOBAHHBIX
3HaHUI 00 0COOEHHOCTSX MOBEICHUS MTOBEPXHOCTHO-aKTHBHBIX BemecTB (IIAB) Ha pa3znuyHbIx
rpaHunax pasgena a3, o KOJUIOMJHO-XMMHYECKHX CBOMCTBaX BBICOKOMOJIEKYJISPHBIX
coequaenuii (BMC), o cmocobax cTabmim3anuu AMCIEPCHBIX cucteM npu nomomu [TAB u
BMC.

2. B pe3yabTare uU3yYeHHMs JAUCUHUILIMHBI O00ydamoluiics N0 mNporpamme
0akajiaBpuaTa J10JIKeH:

Obnaoame cnenyromumu odmenpodeccuonansabiMu (OIIK) u mpodeccunonansasiMu (1K)
KOMIIETEHIUSAMU:

- CHOCOOHOCTh U TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTIINH B TipodeccuoHanbHOn nesteabHocTr (OIIK-1);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (IM3NYECKOH KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa [UIsl TOHUMAaHUS
OKpYy>KaroIiero Mupa u ssienuii npupoasl (OIIK-2);

- CIOCOOHOCTH U TOTOBHOCTh OCYIIECTBIIATH TEXHOJIOTMYECKUH MPOIIECC B COOTBETCTBUU
C PErJIaMEHTOM U HCII0JIb30BaTh TEXHUYECKUE CPEJICTBA Uil U3MEPEHHs OCHOBHBIX ITapaMeTPOB
TEXHOJIOTHYECKOTO TPOIIECCa, CBOMCTB ChIPhs i MPOAYKIIHH (TTIK-1);

- TOTOBHOCTh MPUMEHSTh AHATUTUYECKUE U YUCIICHHBIE METO/IbI PEIIICHUS TOCTABICHHBIX
3aJa4, UCIOJb30BaTh COBpEeMEHHbIe MH(GOPMALMOHHBIE TEXHOJIOTUH, MPOBOAUTH OOPabOTKY
uHOpMAllMK  C  HUCHOJIB30BAaHUEM  NPHUKIATHBIX  IPOTPAMMHBIX  CPEICTB  cdepbl



poheCcCHOHANLHOM AeITeTbHOCTH, UCIIOIb30BATh CETEBhIE KOMITBIOTEPHBIC TEXHOIOTUN U 0a3bl
JTaHHBIX B CBOEH mpodeccHoHaNbHOM 00acTH, MakeThl MPUKIATHBIX HporpaMM IJisd pacyera
TEXHOJIOTUYECKUX MapaMeTpoB oobopynoBanus (I11K-2);

- CIOCOOHOCTh MPUHUMATh KOHKPETHBbIE TEXHUYECKHE pelIeHHs MpU pa3paboTke
TEXHOJOTHYECKHUX IPOILIECCOB, BBIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJOTHH C Y4YETOM
SKOJIOTUYECKHX TMOCIIEICTBUI X TPUMEHEHUS (TTK-4);

- CHOCOOHOCTh TPOBOAWTHL AaHAIU3 CHIPbS, MATEPHAIIOB W TOTOBOM MPOAYKIIHH,
OCYIIECTBIISITh OIIEHKY pe3ynbraTtoB aHanu3a (I1K-10);

- CIIOCOOHOCTH IJIAHUPOBATh W MPOBOIUTH (PU3MUECKHE M XMUMHUYECKHUE IKCTICPUMEHTHI,
IPOBOAUTH O00pabOTKY UX PE3yJIbTaTOB M OIEHUBATh IMOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bI U
YCTaHABIIMBATh TPAHUIIBI MX MPUMEHEHHS, MPUMEHATh METOJIbl MAaTEeMATHYECKOTO aHajin3a |
MOJCIIMPOBAHUS, TEOPETUUECKOTO U dKCTIEpUMeHTaIbHOTO nccnenoBanus (I1K-16).

3Hamb: COBPEMEHHBbIE TpeicTaBieHuss 00 ocobeHHocTsix cTpoeHuss [IAB u BMC;
COBpEMEHHBIE TMPEACTABICHUS O TEPMOJUHAMUKE MOBEPXHOCTHOTO CJIOSl; COBpPEMEHHbBIE
TEHACHIIMM PAa3BUTHS HAHOTEXHOJOTHH; OCHOBHBIE CMOCOOBI IMONYYCHHsS] M CTAOWIN3alUN
nuctiepcHbIX cucreM, coaepxammx [TAB u BMC, oGnacTu mpuMeHEHHUS TaKUX KOMITO3UIIHM;
OCHOBHEIC METObI aHanm3a I1AB;

ymemb: BbIOpaThb HamOoJee TEXHOJOTHYECKH MPUMEHMMYIO CXEMYy IOJTY4YeHHUS
JTUCTICPCHOM CUCTEMBI C 3aJIaHHBIMH XapaKTEPUCTUKAMU;, 0OOOCHOBATh MPUMEHEHHUE Pa3ITUYHBIX
CTaOUIN3aTOPOB MPU MOTYUYEHUHU AUCIIEPCHON CUCTEMBI;

61adems: OCHOBHBIMH METOJAMHU KOJJIOMJHOW XUMHH TIPH pa3paboOTKe COCTAaBOB
Pa3IMYHOIO Ha3HAYEHHUS; JaOOpaTOPHBIMM METOJUKAMU HCCIEAOBAaHUS BOJHBIX M HEBOIHBIX
pactBopos ITAB u BMC.

3. Kparkoe conepxanue Q11 CHUIIIHHBI:

BBenenue

Ocob6ennoctu crpoerus ITAB u BMC. ®@opmupoBaHue W CTpOCHHE MOBEPXHOCTHOTO
cinos. [Tousatus o muunbHON U TMOGHOOHON TUCTIEPCHOM CHCTEME.

Ancop6iust I[TAB u BMC Ha pa3nuyHbIX rpaHunax paszaena ¢as

Ocob6ennoctu axacopomuu [TAB m BMC Ha XuAKAX W TBEpABIX IMOBEPXHOCTSX.
Tepmoaunamuyeckoe omnucanue aacopOuuu. Knaccuduxanms u ananus3 u30TepM aacopOIu.
AncopOuMoHHbIE TUICHKH. [IeHBI.

Moaudukanus TBEpAbIX moBepxHocTel npu nomouy [TAB u BMC.

lMunpodunuzanus u runpodobuzanus TBEpAbIX HOBepXHOCTEH. M30TepMbl cMaunBaHUs U
ux aHanu3. Merona I{ucmana.

IMuapodunsro-munoduneaeit 6ananc. Yucna ['JIb. [Tapamerp ymakoBkw.

[Tonsatue o mxanax ['JIb. Meroasl I'pudpduna u JpBuca nmist pacuera uucen [JIb.
['unpodunbHO-0I€0PHMITPHOE COOTHOIIIEHHUE.

Kputnueckast koHteHTpanus munemuiooopazoBanus (KKM).

Tepmogunamuka muremuiooopazoanus. @axropel, Bimustonme Ha KKM. Temmeparypa
Kpadra. CoBpemennsle mnpexactaBieHuss o coiroounmzaimu. Hosble monaxoasl Pycanosa.
Besukynbl.

PactBOpBI OIMMEPOB.

TepMoaMHaMHYECKHUI MOIXO0JA K ONMHCAHUIO PAacCTBOPOB MOJMMEPOB. HanmosekysipHbie
ctpykrypsl. Teopus @unopu-Xarrunca. Temneparypa diopu.

OnpeneneHre MOJIEKYJISIPHON MaccChl.

Metoapl onpeneneHus MOJIEKYISpHOM U wmunewsipHoil maccel IIAB u BMC.
@paKIMOHUPOBAHKE OTUMEPOB. MOJIEKYIIPHO-MAaCCOBOE pacIpeiesieHHE.

Hucniepcubie cuctemsl, ctabunmsupoBannsie [TAB u BMC.

Omynecuu. Ilogbop crabunmzaropa. Mukpoamynscun. Cycnensun. [IpumeHeHue
JMCTIEPCHBIX cHCcTeM, cTabuinnsupoBanHbix [IAB u BMC.



4. O0beM y4eOHOM JUCHUILINHBI

B 3aueTHEIX B akanem.

Bunsl yueOHol paboThI €AMHULIAX qacax
O01mas Tpy10eMKOCTh TUCHUILUIMHBI 10 Y4eOHOMY IJIAHY 5 180
AyJAUTOpPHBbIE 3AHATHS: 0,56 20
Jlexuun (Jlek) 0,22 8
[Tpaktuueckue 3ansatus (113) 0,33 12
JlaGopaTopus - -
CamocrositeqbHas padora (CP): 4,19 151
CaMOCTOSTEIbHOE N3YUYEHHE PA3AEI0B IUCIUIIIMHbI 4,19 151
Buj KoHTpOJIS: IK3aMeH 0,25 9

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«JlomoJIHUTeJIbHbIE TJ1aBbl KOJLIOMAHON Xumun» (b1.B./1B.4.2)

1. eap aucHMIJIMHBI - (QOpMUPOBaHHE y OOYYAIOLIMXCA CHCTEMATU3MPOBAHHBIX
3HaHUI 00 0COOEHHOCTSX MOBEICHUS MTOBEPXHOCTHO-aKTHBHBIX BemecTB (IIAB) Ha pa3znuyHbIX
rpaHunax pasgena a3, o KOJUIOMJHO-XMMHYECKHX CBOMCTBaX BBICOKOMOJIEKYJISPHBIX
coequaenuii (BMC), o cmocobax cTabmim3anuu AMCIEPCHBIX cucteM npu nomomu [1IAB u
BMC.

2. B pe3yabTare u3yYeHHMs JAUCUUILIMHBI O00ydamouuiics N0 mNporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnaoame cnenyromumu odmenpodeccuonansabiMu (OIIK) u mpodeccunonansasiMu (1K)
KOMIIETEHIUSAMU:

- CHOCOOHOCTh U TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTIINH B TipodeccuoHanbHon nesteabHocTr (OIIK-1);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (IM3NYECKOH KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa JUIsl TOHUMAaHUS
OKpYy’KaroIiero Mupa u ssienuii npupoast (OIIK-2);

- COCOOHOCTH U TOTOBHOCThH OCYIIECTBIIATH TEXHOJIOTMYECKUH MPOIIECC B COOTBETCTBUU
C PErJIaMEHTOM U HCII0JIb30BaTh TEXHUYECKUE CPEJICTBA Uil U3MEPEHHsI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTHYECKOTO TPOIIECCa, CBOMCTB ChIPhs i MPOAYKITHH (TTIK-1);

- TOTOBHOCTH NPUMEHATH aHATUTUYECKUE U YHCICHHbIE METO/IbI PEILICHHS TOCTABJICHHBIX
3aJa4, UCIOJb30BaTh COBpEeMEHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUH, MPOBOIUTH OOPabOTKY
UHpOpPMALlMM  C  HUCHOJB30BAHMEM  MPHUKIAIHBIX  HPOTPAMMHBIX  CPEICTB  cepsl
pohecCHOHANBHOM AESITeTbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH NpodeccHoHalbHOM 00JacTH, MaKeThl MPUKIAAHBIX MPOTrpaMM I pacyeTa
TEXHOJIOTHYECKUX mapameTpoB obopynoanus (I[1K-2);

- CcHnocoOHOCTh TPUHMMATh KOHKPETHbIE TEXHHUYECKHUE peIIeHUs IpH pa3padoTke
TEXHOJOTMYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C Y4YETOM
AKOJIOTUYECKHX MOCIIEICTBUI UX TPUMEHEHUS (ITK-4);

- CHOCOOHOCTH MPOBOAUTH AaHAJIU3 ChIPbS, MAaTepHAIOB W TOTOBOM NPOAYKIIHH,
OCYILIECTBIIATh OLIEHKY pe3yapTaToB aHanusa (11K-10);

- CHOCOOHOCTH IJIAHUPOBATh W MPOBOAUTH (PU3MUECKHE U XMUMHUYECKHUE SKCIIEPUMEHTHI,
POBOIUTH OOPAa0OTKY MX pPE3yJbTaTOB U OLEHHBATH IOTIPEIIHOCTH, BBIIBUTATH THUIOTE3bl H
YCTaHABIMBATh TPAHUIIBI UX NMPUMEHEHHS, MPUMEHATh METOJbl MaTeMaTHUYECKOTO aHajiu3a U
MOJIEJIMPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOro uccaenoBanus (11K-16).

3Hamb. COBPEMEHHBIE TpeaAcTaBieHHs 00 ocoOeHHOCTsX crpoeHus [IAB u BMC;
COBPEMEHHBIC NPEJCTABICHUA O TEPMOAMHAMHUKE TIIOBEPXHOCTHOTO CJIOS; COBPEMEHHBIE
TEHJCHIIMU pPa3BUTUS HAHOTEXHOJOTHM; OCHOBHbIE CMOCOOBI MOJYYEHHs] M CTaOWIM3aluu



JHcTiepcHbIX cucteM, coaepxamux [TAB u BMC, o6nacty nmpuMeHEHHs TakuX KOMITO3UIIHIA;
OCHOBHEBIEC MeTOIBI aHanu3a [1AB;

ymemb: BBIOpaTh HamboNee TEXHOJOTMYECKH TNPUMEHUMYIO CXEMy MOJy4YeHHUs
JUCTIEPCHOM CHCTEMBI € 3aJaHHBIMHM XapaKTepPHUCTUKAaMHU; 00OCHOBATh NMPUMEHEHHUE Pa3IMUHBIX
CTa0MIIN3aTOPOB MPH MOTYYCHUN AUCTICPCHON CUCTEMBI;

6naoems: OCHOBHBIMM METOJAMHU KOJUIOMIHOW XHMHUHU IIpU pPa3pabOTKE COCTABOB
pa3IMYHOrO Ha3HAYECHHUS; JJAOOPATOPHBIMU METOIMKAMH HMCCIEIOBAaHMUS BOTHBIX M HEBOJHBIX
pactBopoB [TAB u BMC.

3. KpaTkoe coaep:xaHue TUCUMIIJIMHBI:

Beenenue

JInopuneubie u auodoOHBIE mucniepcHble cuctembl. Kputepuit Pebunnepa-ll{ykuna.
PactBopsl ITAB u BMC kak nro(uibHbIe JUCTIEPCHBIE CUCTEMBI.

OCHOBHBIE KOJIMYECTBEHHBIC XaPaKTEPUCTUKHU acOpOImK — abCcoMoTHAs U THOOCOBCKAs
aacopOuus. TepMoaMHAMUYECKOE ONTUCAHKE aICOPOIIHH.

Ocob6ennoctu axacopomuu [TAB m BMC Ha XuAKHX W TBEpABIX IMOBEPXHOCTSX.
Knaccudukanus u ananus nzorepm agcopOuuu. AncopOruoHHbIe TUIeHKH. [1eHsbl.

Mopaudukaruss TBepabix noBepxHocTed mnpu nomomu [IAB uw BMC.  Bnmsaue
CTPYKTYPHI MOJTIOKKH.

IMunpodunuzanus u runpodobuzanus TBEpAbIX HOBepXHOCTEH. M30TepMbl cMaunBaHUs U
ux aHanu3. Merona I{ucmana.

IMuapodunsro-munoduneueiii 6amanc. Yucma I'JIb. [lapamerp ymakoBku — pacueT u
Ha3HAYCHHE.

[Tonstue o mkamax ['JIb. Meronsl I'pudduna u [dBuca mis pacuera umcen [JIb.
Tunpodunsro-oneopunsHoe cooTHomeHue (I'OC). Meton Kpyrnskosa-Kaperikoro.

Kputnueckas xonnenTparus muremniooopazopanus (KKM).

Tepmonunamuka wmurnennooopasoBanus. OCHOBHBIE TEOPHH MUIEILIOO0pAa30BaHUS —
3aKOH JEHCTBYIOIMX Macc U (azoBas monens. Daxrtopsl, Baustomme Ha KKM. Temmnepatypa
Kpadra. Temneparypa nomytHenusi. COBpeMEHHBIE MPEACTABICHUS O comtoOumm3aui. HoBbie
noaxoasl A.W. PycanoBa. Besukynbl — OCOOEHHOCTHM CTpOeHUs W CBoWcTBa. [lpumeHeHue
BE3UKYJSIPHBIX CUCTEM. JIUTIOCOMBI.

PacTtBOpsI mommepoB.

TepMoauHaMUUECKU MOAXOJ K ONHCAHUIO PacTBOPOB NoiauMepoB. HanMmonekyisspHbie
ctpyktypsl. Teopust @nopu-Xarrunca. Temneparypa @nopu. Beiciiasg 1 HU3MIasg KPUTHYECKHUE
TEMIIEpaTypbl CMEIICHHUS.

OnpeneneHne MOJIEKYJISIPHON MaccChl.

Metoapl onpeneneHuss MOJIEKYIsIpHON u muuewsipHoil Maccel IIAB u BMC. Mertoa
Hebas. YapTpaneHTpudyrupoBaHue. @pakIMOHUPOBAHUE TMOJUMEPOB. MOJEKYIIpHO-
MaccOBOE€ pacIpeieIcHHeE.

HucnepcHbie cucteMsl, ctabmmmsupoanabsie [IAB u BMC.

Omynscun. [lompbop crabunmszaropa. Mukposmynbcuu. Hanosmynbenu. CycrneH3uH.
[IpumeneHnue qucrepcHbIX cucteM, ctadmmmsupoBaHHbix [IAB 1 BMC.

4. O0beM yueOHOM JUCHMIIJIMHBI

B 3aueTHBIX B akanewm.

Bunpr yaeGHO# paboThI eIUHULaX gacax
O01mas Tpy10eMKOCTh IMCIUILIHHBI 10 Y4eOHOMY IIAHY 5 180
AyJAUTOpPHBbIE 3AHATHS: 0,56 20
Jlexuuu (Jlek) 0,22 8
[Ipaktuueckue 3ansarus (I113) 0,33 12
Jlaboparopus - -
CamocrositesbHas padora (CP): 4,19 151




CaMoCTOsTEIbHOE N3YUYEHHE PA3AEI0B IUCIUIIIMHbI 4,19 151
Bujx koHTpOJIS: IK3aMeH 0,25 9

AHHOTaus padoyeil MPOrpaMmal JUCHUNIMHBI «COBpeMeHHbIe MeTOAbI (PU3NKO-
XHMHMYECKOTro aHa/m3a oprannyeckux semecrs» (b1.B.[B.5.1)

1. Hear aucuMmIMHbE: chopMupoBaTh y OOydYarOmIMXCs OOIee MPEACTABICHHE O
HauboJiee MIIMPOKO MPUMEHSICMBIX COBPEMEHHBIX HMHCTPYMEHTAIBHBIX METO/aX aHaJIn3a
opraHuveckux BemiecTB. O3HAKOMUTh HMX C TEOPETUYECKUMH OCHOBAMH JTHX METOJOB.
CdopmupoBaTh y CTYIEHTOB 3HaHUS, 00ECIEUMBAIONINE MM CIOCOOHOCTH CaMOCTOSITEIHHOTO
BbIOOpa KOHKPETHBIX METOJIOB aHAIM3a OPraHWYeCKHX BemecTB. OOecrednTh 00yJaromuXcs
NPaKTUYCCKMMU HABBIKAMU W YMEHHUSIMH, HEOOXOJMMBIMH JUISI CaMOCTOSITCJIBHOTO PELICHUS
NPUKIIQTHBIX XUMUKO-aHATUTHYECKUX 3a]1ad.

2. B pe3yabTrare Wu3yYeHHs JUCHUIUIMHBI OOyYamIIUiicsi MO Tporpamme
0akajiaBpuaTa J10JIKeH:

Obnaoame cnenyromumu odmenpodeccuonansabiMu (OIIK) u mpodeccunonansasiMu  (I1K)
KOMITETCHITHSMHU:

- CIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJNIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHO-
Hay4YHBIX JUCIHIUIMH B podeccroHanbHou nesrensHoctu (OITK-1);

- CIIOCOOHOCTBIO TPOBOAWUTH AHAIU3 CHIPbS, MAaTEpUANOB U TOTOBOM MNPOIYKIIHUH,
OCYIIECTBIISATh OIIEHKY pe3ynbraTtoB aHanu3a (I1K-10);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKHUX 3JICMCHTOB, COGI[I/IHCHI/Iﬁ )41
MaTepHaioB Ha UX OCHOBE VISl peIIeHus 3a1a4 npodeccuoHanbHou nearensHoct (I1TK-18).
3HAMDb!

- OCHOBHBIE 3aKOHBI, JIEKaI1e B OCHOBE COBPEMEHHBIX METO/10B (PM3UKO-XMMHUYECKOTO aHAIN3a;
- OCHOBHYIO TCPMHUHOJIOTHIO, OTHOCANIYIOCA K COBPEMCHHBIM MCTOAAM (I)I/I?)I/IKO-XI/IMI/I‘ICCKOFO
aHaIN3a;

- OCHOBHBLIC TPHUEMBI TPOBCACHUA SKCIICPUMCHTA B 06HaCTI/I aHAJIUTHYECKON XUMUH.

yMemy.!

- MPUMCHATH MOJIYYCHHBIC B XOJAC HU3YUCHUSA AUCHHUIUIMHBI JJIA PCHICHUA MPUKIIAIHBIX 3a1a4,
CBSI3aHHBIX CO CBOEH JalIbHEHIIeH MpodeCcCHOHATBHON IeATeTbHOCTH;

- CaMOCTOATECIIbHO BBIGI/IpaTB AHAIIUTUYCCKUC MCTOJbI, IMPUTOAHBIC Ui PCIICHHUA KOHKPCTHBIX
MPUKIAIHBIX 3a7a4.

enadems.:

- MPAKTUYECKUMHU HaBBIKAMHM, HEOOXOTUMBIMM Ui PEIICHUs NPUKIATHBIX 337a4 B oOiactu
MHCTPYMEHTAJIBHOTO aHaAIN3a.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

1. Beenenue B coBpeMeHHbIE (pu3nyeckue U (PU3NKO-XUMUYECKHE (MHCTPYMEHTAIBHBIC)
METO/bl aHajM3a OpraHuyYecKux BemiecTB. llpeamer M obOmas knaccupUKaysl METOOB.
YyBCTBUTEIBHOCTD U CEIEKTUBHOCTh METOJIOB aHAIN3A.

2. CnexTpajbHbIe METObI aHaIH3a. B3anMoeicTBIE 2JIEKTPOMAarHUTHOTO M3JIy4eHHs C
BellecTBOM. OCHOBBI TEOPHH B3aUMOCHCTBHS U3IYYEHHUS C aTOMAMU M MOJIEKyJIaMU. ATOMHbIE
¥ MOJICKYJISIpHBIE CIIEKTPbI MOTJIOMEHHU 1 u3nydeHus. Kiaccudukanus criekTpaabHBIX METOI0B
aHanu3a.

MeToapl aTOMHOM CHEKTPOMETPUM (RJIEMEHTHBI aHaJINM3): aTOMHO-DMHCCHOHHAs H
aToMHO-a0copO1oHHas cnektpockonus. [Ipunuunbsr metonoB. I[lpumepbl HpakTHYECKOTO
NPUMEHEHHUS METOJIOB B aHaiIM3e OMOJIOTMYECKU-aKTUBHBIX BEIIECTB U B (hapMalleBTHUECKOM
aHanuze. MeTpooruueckue XapakTepuCTUKH METOJ0B aTOMHON CIEKTPOCKOIUH.

Meroasl MOJIEKYJIAPHON CIIEKTPOCKOIIUU.

MonekynsapHas aOCOpOIIMOHHAS CIEKTPOCKONUS B BUIUMON W  YIbTPaduOIETOBON
o0acTH  KaK METOJ MCCJIEIOBAHUS DIEKTPOHHBIX CHEKTPOB MHOTOATOMHBIX MOJIEKYI.



XapakTEepUCTUKHU D3JIEKTPOHHBIX COCTOSHMMI MHOI'OATOMHBIX MOJIEKYJ: SHEPrusi, BOJHOBBIE
(GyHKINH, MYJIbTHUIUIETHOCTD, BpeMs JKU3HH. [IpuMeHeHNe 2IeKTPOHHBIX CIEKTPOB MOTJIOIIEHUS
B KaueCTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHalnM3aXx. TeXHUKA MOJEKYJIIpHOU
CIIEKTPOCKOIUH TTOTJIOMICHHS B BUIUMOHN U Y D-001acTAX.

MorexyssipHasi SMHUCCHOHHAs CIIEKTpocKonus - piayopumerpus. TeopeTrnueckue 0CHOBBI
MeToqa. DakTopkl, BIUAIOMIKE HA (IIyOPECICHIIHIO.

WudpakpacHas CIIEKTPOCKOIIHSL. Metoabl  KojebOaTenbHOU CIIEKTPOCKOIIUH.
Nudpakpacusie (MK) cnexktpsl 1 KoMOMHAIMOHHOE paccesinue cBeta. KoyebaTeapHbIe CIIEKTPHI,
YPOBHHU 3HEpPruu, UX Kiaccupukanus, pyHraMeHTaIbHbIE, 0OEPTOHHBIE U COCTABHBIE YAaCTOTHI.
CnemmupuyHOCTh  KOJeOAaTEIbHBIX  CIEKTpOB. [IpuMeHeHMe MeTOJ0B  KojebaTenbHOU
CHEKTPOCKOIUY AJIs1 KAUECTBEHHOI'O U KOJMuecTBeHHOoro aHanu3a. Texuuka MK cnekrpockonun
u criektpockornuu KP.

MeTtponoruueckrue XapakTepuCTUKH METOJ0B MOJIEKYJISIPHOM CIIEKTPOCKOIHH.

3. CHOexTpocKomus AICPHOT0 MAarHUTHOTO pE30HAHCA. SIBIIEHWE SAIEPHOTO MAarHUTHOTO
pesonanca. [Ipumenenne IMP B pa3nuuHbix 007aCTAX XUMHH, OMOJIOTUH M MeIULUHBL. SIMP-
CIIEKTPOCKOIHS OPTaHUYECKUX COCAMHEHUM Ha SapsX 'H.

[Tpuniunsl ycTpoiicTBa M paboThl coBpemeHHoro SIMP-cnextpomerpa. Baxnocts u
3HAYCHHE MPABWILHON MPOOOMOATOTOBKH /iis npoBeacHus AMP-uccienoBanus.

OcHOBHbIE TIOHATHS. YpaBHEHHE pe30HaHCAa. XMMMUYECKUN CIBUI, BIUSHHUE Ha €ro
BEJIMYMHY DJIGKTPOHHOTO  OKpY)KE€HHUS M  mpuponabl  pactBopurens. ChnuH-COIUHOBOE
B3aMMOJIEICTBYE, KOHCTAHTA CIIMH-CIIMHOBOI'O B3aUMOJIEHCTBUS, MYJIbTHUILNIETHOCTh CUTHAJIOB B
crektpe. Ilopsmoxk cnektpa. ToHKass M CBEpXTOHKasg CTpyKTypa crnektpoB AMP, npasuna
orbopa. [ToHsTHE O CIMHOBOI CHCTEME M NPaBUIa HOMEHKJIATYPBl CIUHOBBIX cUcTeM. CIEKTpHI
nepBoro nopsaka. CucreMsl BHICOKHX MOPAIKOB. PenakcaliioHHbIE TPOLIECCHI.

SMP cnekrpockonus Ha sapax Bc, Pr, P I'eteposinepnas passsaska. [Ipumepst
CIIEKTPOB pa3IMUHBIX BemiecTB. Axepubeiii adgdexkr OBepxayszepa. JBymMepHas CHEKTPOCKOMUS
SAMP. [lunamuueckue s¢dextsi B SIMP cnekrpax. Bo3moxkHoctn coBpemenHoit SMP-
CHEKTPOCKOMUU B CTPYKTYPHBIX, KHHETHUECKUX ¥ TEPMOJUHAMUYECKHUX UCCIICJOBAHUSIX.

4. Macc-CneKTpoOMEeTpUsT U PE30HAHCHBIE METO/bl aHalu3a OpPraHMYECKHUX BELIECTB.
Macc-cnekTpomMeTpusi: 00IIKMe MPUHIUNB U OTJIMYHS Pa3IMYHbIX MacC-CIEKTPOMETPHUUECKUX
MeTo0B. [IpuMeHeHns mMacc-crieKTpaabHbBIX MeTOA0B. CriocoObl MOHM3ALNH, UCTIONb3YEMbIE B
Macc-ciekTpoMeTpur. KaudecTBEHHbIW W KOJMYECTBEHHBIM MacC-CHEKTPaIbHbIA  aHAIN3
MHOTOKOMIIOHEHTHBIX cMecei. XpoMaTo-MacC-CIEKTPOMETpUs (IPUHLMIIBI Y IPUMEHEHMST AJIs
aHaJgM3a JICKaPCTBEHHBIX TNIPEmaparoB H OHOJOTMYECKHX OOBEKTOB). MeTposornyeckue
XapaKTEPUCTUKU METOJ]a MACC-CIIEKTPOMETPHUH.

5. Anamutnueckas xpomarorpadus. Kimaccudukamuss xpomarorpa@udeckux METOI0B.
Obmas teopusi xpomarorpadpuu. OCHOBHBIE TOHATHS XpoMaTorpadpuu. DPPEeKTHBHOCTH H
CEJIEKTUBHOCTh Xpomarorpaduyeckoro paszeiaeHus. TUIbI TETEKTOPOB B XpomaTtopraduu u ux
YYBCTBUTEIBHOCTh. 3314l KOJMYECTBEHHOTO aHAIM3a U WACHTU(UKAIMH. AHAIN3 U CIIOCOOBI
obcuera xpomartorpamM. BricokoaddektrBHas kuakocTHas xpomarorpadus (BIKX).
Knaccudukanus wmeromoB BDXKX mno mexanmsmy paznenenus.  HopmanbHo-dazoBas u
obpameHo-dazosas BOXKX. CopOentbl u amoeHThl. OOnactu mpumeHeHUs. CreruanbHbIC
BapuanTel BDXXX. T'azoBas xpomatorpadus. OOnacte mnpumeHeHus. PacmpenenurenbHas
MJIOCKOCTHAsT XpomaTorpadus: TOHKOCIOWHas U OymaxHas Xpomarorpadus. MIx mpumeHeHue B
aHanmu3e OMOJIOTHYECKU aKTHBHBIX BEIIECTB.

6. DNEeKTpOXMMHYECKHE METOJbl aHalu3a B aHaIM3€ OPraHMYEeCKUX BEIECTB.
Knaccudukanuss 3meKTpOXMMHUYECKMX METOAOB aHanu3a. [loTeHIMOMETpHUYecKUuil MeTox
aHanuza. [lpunuun merona. Kinaccudukanus u xapakTepucTuka 3J1eKTpo1oB. MoHceneKTuBHbIE
anektpoabl. IlpumeHeHne nns aHanu3a opraHmdeckux BemiecTB. IlpsimMas moTeHUMOMETpHS.
[Torenunomerpuyeckoe  TUTpoBaHue. KpuBble  NOTEHIHOMETPUYECKOTO  TUTPOBAHUSA.
Kynonomerpus. Kynonomerpuueckoe tutpoBanue. Konaykromerpus. Konaykromerpuueckoe
TUTpOBaHuE. BonbramnepomeTpus.



7. Kamummsapueiii snexkrpodopes. Teopus kxamwuisipHoro siektpodopesa. OCHOBHBIE
MNOHATUS W TEPMHUHOJOTHS, TMpHUHATass B MeroAe. O(PPEKTUBHOCTH U  CEIEKTHUBHOCTH
ompeneneHuil.  Onekrpodoperpamma.  AmnmapaTypHoe — odopmieHune — MeTona.  Bunsl
KamuIIpHOTO  dnekTpodope3a:  3oHHBI  KO®, adbwunseiii KOO,  wmunemrspHas
AIIEKTPOKUHETHYECKasi ~ KamwusipHas  xpomarorpadus, r1enb-KO®d,  wu3o03anekrpuueckoe
dokycupoBanue. KommuecTBeHHBIH aHanmW3 W 3agadu  waAeHTHGUKanmuu Mmetogom KOO,
[Mpumenenne KO® B ananu3e OMOIOTHUECKU aKTUBHBIX BEIIECTB.

8. llomspumerpuueckuii wmeron aHaimmu3a. CylnHOCTh MOJSPUMETPUUYECKOTO METoAa
aHanu3a. [lpumenenue nomsipumeTpun. OrnpezesneHne KOHIEHTPALMH ONTUYECKA AaKTHUBHBIX
BEIIECTB B pacTBOpE.

4.00beM yueOHOl JUCUMIIJIMHBI

B 3aueTHbIX | B akagem.

Buabl yueOHoi padoThI eIUHHUIAX gyacax
O01mas Tpy10eMKOCTh JMCIUILIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIMTOpHBIE 3aHATHS: 0,28 10
Jlexmum (JIek) 0,28 10
[Ipaktuueckue 3ansarus (I113) - -
Jlaboparopus - -
CamocrositesbHas padora (CP): 1,61 58
CaMOCTOSITETLHOE U3YUYEHUE PA3/ICIIOB TUCIIUIIIINHBI 1,61 58

Bua uTOroBoro KOHTpoJIsA: 3avyer 0,11 4

AHHOTaNus padoyeil MPOrpaMMbl JUCHUILIMHBI «/{0MOJIHUTEIbHBIE IJIABbI
anaauTudeckou xumun» (b1.B./1B.5.2)

1. Heab aucuMmuIMHbE: chopMupoBaTh y OOydYaromMXcs oOIee MPEeACTaBICHHE O
HanboJiee MIMPOKO MPUMEHSICMBIX COBPEMEHHBIX HMHCTPYMEHTAIBHBIX METO/aX aHaJIn3a
opraHuveckux BemiecTB. O3HAKOMUTh HMX C TEOPETUYECKUMH OCHOBAMH JTHX METOJOB.
CdopmupoBaTh y CTYJIEHTOB 3HaHUS, 00ECIEUMBAIONINE MM CIHOCOOHOCTH CaMOCTOSITEIBHOTO
BbIOOpa KOHKPETHBIX METOJIOB aHAIM3a OPraHWYEeCKHX BemecTB. OOecrednTh 00yJaromuXcs
NPaKTUYCCKUMU HABBIKAMU W YMEHHUSIMH, HEOOXOJMMBIMH JUISI CaMOCTOSITCJIBHOTO PEUICHUS
NPUKIIAQTHBIX XUMUKO-aHATUTHYECKUX 33]1ad.

2. B pe3yabrare Wu3yYeHHs JAUCHUIUIAHBI O0yYamIIWiicsi MO Tporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnaoame cnenyromumu odmenpodeccuonansabiMu (OIIK) u mpodeccunonansasiMu (1K)
KOMITETCHITHSIMHU:

- COCOOHOCTh M TOTOBHOCTH HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX
JTUCIUTIINH B TipodeccuoHanbHon nesteabHocTr (OIIK-1);

- CIIOCOOHOCTH TPOBOAWUTH AHANU3 CHIPbsSl, MAaTEPUAIOB M TOTOBOM MNPOIYKIIHH,
OCYIIECTBIISATh OIIEHKY pe3ynbraTtoB aHanu3a (I1K-10);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKHUX 3JICMCHTOB, COGI[I/IHCHI/Iﬁ )41
MaTepHaioB Ha UX OCHOBE VISl pelIeHus 3a1a4 npodeccuoHanbHou nesarensHoctd (I1K-18).
3HAMDb!

- OCHOBHBIC 3aKOHBI, JIS)KAIINE B OCHOBE COBPEMEHHBIX METOI0B (PU3UKO-XHMHUICCKOTO aHaJIH3a;
- OCHOBHYIO TCPMHUHOJIOTHIO, OTHOCANIYIOCA K COBPEMCHHBIM MCTOAAM (I)I/IBI/IKO-XI/IMI/ILICCKOFO
aHan3a;

- OCHOBHBLIC TPHUEMBI TPOBCACHUA SKCIICPUMCHTA B 06HaCTI/I aHAJIUTHYECKON XUMUH.

ymMemb:

- MPUMCHATH MOJIYYCHHBIC B XOJAC HU3YUCHUSA AUCHHUIUIMHBI JJIA PCHICHUA MPUKIAIHBIX 3a1a4,



CBSI3aHHBIX CO CBOEH JanpHeimel npodeccHoHaIbHON NesITeIbHOCTH;

- CaMOCTOSTEJIBHO BbIOMPATh AHAIUTUYECKHUE METOJIbl, MPUTOAHBIE ISl PELICHUsS KOHKPETHBIX
IIPUKJIAIHBIX 3a1a4.

enaoemo:

- MPAaKTHUYECKUMH HaBBIKAMH, HEOOXOJUMBIMH Ui PELICHUs NPUKIATHBIX 337ad B 00JIACTH
MHCTPYMEHTAJIBHOTO aHAJIN3a.

3. KpaTkoe coaep:xaHue TUCUUIIHHbBI

1. BBenenue B coBpeMeHHBIE (U3NYECKUE U (PU3HKO-XUMUYECKUE (MHCTPYMEHTAJIbHBIC)
METOJbl aHajM3a opraHudeckux BemlecTB. [Ipeamer u obmas kiaccupukanus METOIO0B.
UyBCTBUTEIBHOCTD U CEJIEKTUBHOCTh METOJOB aHAIN3A.

2. CnexkTpanbHble METO/IbI aHalu3a. B3auMoaencTBre 3J€KTPOMArHuTHOTO U3JIYYEHHUS C
BellecTBOM. OCHOBBI TEOPUH B3aUMOECHCTBHSI U3IYUEHHUS C aTOMAMU M MOJIEKYJIaMU. ATOMHbIE
U MOJIEKYJISIpHBIE CIIEKTPhI NOTJIOUIeHHs U u3nydeHus. Kinaccudukanus crekTpalbHbIX METO/I0B
aHaIu3a.

Meroapl aTOMHOW CHEKTPOMETpHUM (DJIEMEHTHBIM aHaJM3): aTOMHO-dIMHUCCHOHHAs |
aTOMHO-a0copOuMoOHHas cnekTpockonus. [IpuHuunbel MeTomoB. Ilpumepsl mHpakTHYECKOTro
NPUMEHEHHUS METOJOB B aHalM3e OMOJIOTMYECKU-AaKTUBHBIX BELIECTB U B (papMalieBTUUECKOM
aHasn3e. MeTpooruueckue XapakTepUCTUKH METOJ0B aTOMHOM CIIEKTPOCKOIINH.

MeTo/1bl MOJNIEKYISIPHOM CIIEKTPOCKOIHH.

MornexkymsipHasi aObCcoOpOLIMOHHAsA CIEKTPOCKONHUS B BHIUMOW U  yIbTpadHOIETOBOU
o0jacTh  Kak METOJ HCCIEAOBaHUS JJIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYIL.
XapaKTepUCTUKU BJIEKTPOHHBIX COCTOSHMM MHOTOAQTOMHBIX MOJIEKYJ: JHEpPrusi, BOJHOBBIC
(GyHKIINH, MYJIbTHIUIETHOCTD, BpeMs JKU3HH. [I[puMeHeHNe 2IeKTPOHHBIX CIEKTPOB MOTJIOIIEHUS
B KAyeCTBEHHOM, CTPYKTYpPHOM U KOJHMYECTBEHHOM aHaiu3ax. TeXHHKa MOJEKYJISIPHOU
CIIEKTPOCKOIUH TOTJIOMICHHS B BUAUMOKN U Y D-001acTAX.

MorexyssipHasi SMHUCCHOHHAs CIIEKTpocKonus - piayopumerpust. TeopeTrnueckue OCHOBBI
MeToqa. DakTopkl, BIUAIOMIKE HA (IIyOPECICHIIHIO.

WudpakpacHas CIIEKTPOCKOIIHSL. Metoabl  kojebaTenbHOU CIIEKTPOCKOIIUH.
Nudpakpacuasie (MK) cnexktpsl 1 koMOMHAIIMOHHOE paccesinue cBeta. KoyebaTeapHbIe CIIEKTPHI,
YPOBHU PHEPruu, ux kinaccudukaius, GyHIaMEeHTAIbHBIE, OOEPTOHHBIE M COCTABHBIC YACTOTHI.
CnemmupuyHOCTh  KOJeOaTeIbHBIX  CIEKTpPOB. [IpuMeHeHMe MeTOoJo0B  KojebaTenbHOU
CHEKTPOCKOIUY AJIs1 KAUECTBEHHOI'0 U KOJIMUYecTBeHHOoro aHanu3a. Texuuka MK cnekrpockonun
u criektpockornuu KP.

MeTtponoruueckrue XapakTepuCTUKH METOA0B MOJIEKYJISIPHOM CIIEKTPOCKOIHH.

3. CHOexTpoCKOmus AICPHOT0 MAarHUTHOTO PE30HAHCA. SIBIIEHWE SAIEPHOTO MAarHUTHOTO
pesonanca. [Ipumenenne IMP B pa3nuuHbIx 007aCTAX XUMHH, OMOJIOTUU ¥ MeIULUHBL. SIMP-
CIIEKTPOCKOIHUS OPTaHUYECKUX COCAMHEHUI Ha SapsIX 'H.

[Tpuniunsl ycTpoiicTBa M paboThl coBpeMeHHoro SIMP-cnextpomerpa. BaknocTs u
3HAYCHHE MPABWILHON MPOOOMOATOTOBKH iis npoBeacHus AMP-uccienoBanus.

OcHOBHbIE TIOHATHS. YpaBHEHHE pe30HaHCAa. XMMMUYECKUN CIBUI, BIUSHHUE HA €ro
BEJIMYMHY  JJIEKTPOHHOIO  OKPYKEHMsI M Hpupolbl  pactBopurend. CHHH-CIMHOBOE
B3aUMO/ICHCTBUE, KOHCTAHTA CIIUH-CIIMHOBOI'O B3aUMOJIEHCTBUS, MYJIbTUIIETHOCTh CUTHAJIOB B
crektpe. Ilopsmok cnektpa. ToHKass U CBEpXTOHKasg CTpyKTypa crnektpoB AMP, mnpasuna
orbopa. [ToHsTHE O CIMHOBOI CHCTEME M NPaBUIa HOMEHKJIATYPBl CIUHOBBIX cUcTeM. CIEKTpHI
nepBoro nopsjaka. CucreMsl BBICOKMX MOPSAAKOB. PenakcanyioHHbIEe TPOLIECCHI.

SAMP cnekrpockonus Ha sapax Bc, Pr, G'p. I'ereposinepnas passsaska. [Ipumepst
CIIEKTPOB pa3IMUHBIX BemiecTB. Axepueiii a3ddexkr OBepxayszepa. JIBymMepHas CHEKTPOCKOMUS
SAMP. [lunamuueckue s¢dextsi B SIMP cnekrpax. Bo3moxkHoctn coBpemennoit SMP-
CIIEKTPOCKOIINU B CTPYKTYPHBIX, KHHETUYECKUX U TEPMOJUHAMUYECKUX UCCIEAOBAHUAX.

4. Macc-CneKTpoMEeTpUsT U PE30HAHCHBIE METOJbl aHalW3a OpPraHMYECKHUX BELIECTB.
Macc-cnekTpomMeTpusi: 00IIKMe MPUHIUNB U OTJIMYHS Pa3IMYHbIX MAacc-CIEKTPOMETPHUUECKUX



MeTo0B. [IpuMeHeHns mMacc-crieKTpaabHbBIX MeTOA0B. CriocoObl MOHM3ALMH, UCTIONb3YEMbIE B
Macc-cieKTpoMeTpur. KauecTBEHHbIW W KOJMYECTBEHHBIM MacC-CHEKTPajIbHbIA  aHAIN3
MHOTOKOMIIOHEHTHBIX CMeceld. XpOoMaTo-Macc-CIeKTPOMEeTpuUs (MPUHIMIBI U IPUMEHEHUS IS
aHaJgM3a JICKaPCTBEHHBIX TNIPEMaparoB H OHOJOTMYECKHX OOBEKTOB). MeTpoiornyeckue
XapaKTEPUCTHUKN METOJIa MACC-CIIEKTPOMETPHH.

5. Anamutnueckas xpomarorpadus. Kiaccudukammss xpomarorpa@udeckux METOI0B.
Obmas teopusi xpomarorpadpuu. OCHOBHBIE TOHATHS XpoMaTorpadpuu. DPPEeKTHBHOCTH H
CEJIEKTUBHOCTh Xpomarorpaduyeckoro pasjeieHus. TUIbI TETEKTOPOB B Xpomartopraduu u ux
YYBCTBUTEIBHOCTh. 3314l KOJMYECTBEHHOTO aHAIM3a U WACHTU(UKAIMH. AHAIN3 U CIIOCOOBI
obcuera xpomartorpamM. BricokoaddekTrBHas kuakocTHas xpomarorpadus (BIKX).
Knaccudukanus wmeromoB BDXKX mno mexanmsmy pasnenenus.  HopmanbHo-dasoBas u
obpameno-azosas BOXKX. CopOentbl u amoeHThl. OOnactu mpumeHeHUs. CreruanbHbIC
BapuanTel BDXXX. Ta3zoBas xpomatorpadus. OOnacte mnpumeHeHus. PacmpenenurenbHas
MJIOCKOCTHAsI XpomaTorpadus: TOHKOCTOWHas U OymaxHas Xpomarorpadus. VIx mpumeHeHue B
aHanu3e OMOIOTHUECKU aKTHBHBIX BEIIECTB.

6. DNeKTpOXMMHYECKHE METOJbl aHalu3a B aHaIM3€ OPraHMYEeCKUX BEIECTB.
Knaccudukanuss 3meKTpOXMMHUYECKMX METOAOB aHainu3a. [loTeHIIMOMETpHUUYeCKUi MeTox
aHanuza. [lpunuun merona. Kinaccudukanus u xapakTepucTuka 3JIeKTpo1oB. MoHceneKTuBHbIE
anekTpoabl. IlpuMeHeHne i aHanM3a OpraHMYeckux BemiecTB. [IpsiMas MOTEHIMOMETPHS.
[Torenunomerpuyeckoe  TUTpoBaHue. KpuBble  NOTEHIHOMETPUYECKOTO  TUTPOBAHUSA.
Kynonomerpus. Kynonomerpuueckoe tutpoBanue. Konaykromerpus. Konaykromerpuueckoe
TUTpOBaHuE. BonbramnepomeTpus.

7. Kamummsapueiit snexkrpodopes. Teopus kxamwuisipHoro siektpodopesa. OCHOBHBIE
MNOHATUS W TEPMHUHOJOTHS, TMpHUHATass B MeroAe. O(PPEeKTUBHOCTb U  CEIEKTHUBHOCTH
ompeneneHuil.  Onekrpodoperpamma.  AmnmapaTypHoe — odopmieHune — MeTona.  Bunsl
KamwuIIpHOTO  dnekTpodope3a:  3oHHBIM  KO®, adwunseiii  KDO®,  wmunemrspHas
AIIEKTPOKMHETHYECKasi ~ KamwuisipHas  xpomarorpadus, r1enb-KO®d,  wu303mekrpuueckoe
dbokycupoBanue. KommuecTBeHHBIH aHanmW3 W 3agadu  waAeHTHGUKamuu wmertogom KO,
[Tpumenenne KO® B ananu3e OMOIOTHUECKU aKTUBHBIX BEIIECTB.

8. Tlomspumerpuueckuii wmeron aHaimmu3a. CylnHOCTh TOJSIPUMETPUUYECKOTO METoAa
ananmu3a. [Ipumenenune nomsipumeTpun. OnpeneneHUe KOHLEHTPAIMM ONTUYECKU AKTHBHBIX
BEIIECTB B pacTBOpE.

4.00beM yueOHO JUCUMIIJIMHBI

B 3aueTHbIX | B akagem.

Buabl yueOHo# padoThI eIUHHUIAX gyacax
O01mas Tpy10eMKOCTh IMCIUILIHHBI 10 Y4eOHOMY IIAHY 2 72
AyJAUTOpPHBbIE 3AHATHS: 0,28 10
Jlexuuu (Jlek) 0,28 10
[Ipaktuueckue 3ansarus (I113) - -
Jlaboparopust - -
CamocrositesbHas padora (CP): 1,61 58
CaMOCTOSITETLHOE U3YUYEHUE PA3/ICIIOB TUCIIUIIIINHBI 1,61 58

Bua uTOroBoro KOHTpoJIsA: 3avyer 0,11 4

AHHOTaNuA padoyeil NPOrpaMmbl IUCHUIIMHBI
«Texnosorus 3¢pupubix macea» (b1.B./1B.6.1)

1. Heab aucuMmauHbl - (QopMHUpOBaHHE Yy OOYYAIOMIMXCS CUCTEMATH3HPOBAHHBIX
3HaHWK 00 »(QUPHBIX Macliax, MX COCTaBe M (PU3MKO-XMMHUYECKHX CBOMCTBAX, METO/Iax
H3BJICUCHUS, TCXHOJIOTHUAX IOJYUCHUA, cnocoGax MMPUMCHCHUSA B KOCMETHYECKOI U XHMHUKO-
dbapmareBTUIeCcKOn OTPaCIIH.



2. B pe3yabtrare Wu3yYeHHs JAUCHUIUIMHBI O0yYamIIWiicsi MO Tporpamme
0akajiaBpUaTa J10JIKeH:
Obnaoame cnenyromumu odmenpodeccuonansabiMu (OIIK) u npodeccunonansasiMu (1K)
KOMITETCHITHSIMHU:

- CHOCOOHOCTh U TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTIINH B TTpodeccuoHanbHon nesteabHocTr (OIIK-1);

- TOTOBHOCTb HCIHOJIb30BaTh 3HAHHUS O COBPEMEHHOM (IM3NYECKOH KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa JUIsl TOHUMAaHUS
OKpYy’KaroIiero Mupa u ssienuii npupoast (OIIK-2);

3Hamb:

- COBpPEMEHHbIE TEHACHIMHM U3BJICUCHUS M TNPUMEHEHUS OSQUPHBIX  Maced,;
KJIacCU(PUKaLKI0 3(QUPHOMACIUYHOTO CBHIPbS, KIACCU(PUKALUIO («IYHIUCTBIX» TPOIYKTOB;
OCHOBHBIC METOJIbI U3BJICUCHHS F(PUPHBIX Macel, TEXHOJIOTHUYECKHE OCOOCHHOCTH OpraHU3aIuu
MIPOLIECCOB ISl pPa3HBIX BUIOB CHIPhS; OCHOBHBIE KJIACCHI OPraHUYECKUX COCAMHEHUM, BXOISIINX
B COCTaB 3()MPHBIX Maces; OCHOBHBIE METOJIbI KOHTPOJIS 3(UPHBIX Macel;

ymemb: - BbIOpaThb HaMOOIEe TEXHOJIOTUYECKH MPUMEHHUMYIO CXEMY MOJIY4YEeHHUS
3(HUPHOTO Macliia B 3aBUCUMOCTH OT €r0 cOCTaBa; 000CHOBATh MPUMEHEHHE PA3TUYHBIX d(PUPHBIX
Macell B 3aBUCUMOCTH OT OCOOCHHOCTEH MpHUMEHEeHUs!, BUa TOTOBOTO MPOIYKTa, MOJIYYEHHOTO C
UCTIOJIb30BaHUEM 3(DUPHBIX Maces; 0 XUMUYECKOH CTPYKType COeAMHEHUH, BXOAIINX B COCTAB
3(DUPHBIX MaceNl MPEeNOJIOXKUTh, KaKhe MOOOYHBIE TIPOIYKTHI MOTYT 00pa3oBaThCs B I(PUPHBIX
Macliax Mpy XpaHCHHH,

61a0emyb: - METOJAAMHU W3BJCUCHHsS J(PUPHBIX Macen (JadopaTOpPHBIMU); METOAaMH
KOHTPOJIS KauecTBa H(PUPHBIX Macel.

3. KpaTkoe coaep:xaHue TUCUMIIIMHBI:

Beenenue Mcropust nponsBoacTBa 3¢upHbIX Macen. O0mue npeactaBieHus 00 3(upHbIX
macnax. Kiaccudukanust 3pupHBIX Macenl Mo TUITY UCXOJHOTO ChIPbs: IIBETOUYHOT0, 36pHOBOTO,
[[BETOYHO-TPABSIHUCTOT0, KOPHEBOTO CHIPHSI, IUTPYCOBBIX.

Crioco0sl u3BneueHus 3QUPHBIX Macesl XpaHeHUe, OJrOTOBKA ChIPbSI.

OcHOBHBIE METOJIbI TIEPEPaAOOTKU 3(PUPHO-MACIUYHOTO CHIPhS. MeEXaHWYEeCKH METOI.
CopOrust.

Ileperonka (BogHasi, BOJHO-TIApOBasi, MapoBas). DKCTPAKIUA: KOHKPETHI, aOCOJIIOTHBIC
Mmaciia.

XUMHUYECKOE CTPOCHHE OCHOBHBIX KOMIIOHEHTOB 3()HPHBIX Maces

Teprniensl u ux npousBoanbsie. COUPTHI, TPOCThIE 3(DUPHI, CIOXKHBIE d(PUPBI ANTbIETUIBL,
JaKTOHBI, TIPOU3BOIHBIC HH/OTIA.

Harypanbsnsie (mpupoaHsie) 23pupHBIE Maciia

Cocras, nonyueHue, NpUMEHEHNE Pa3IHMUHBIX 3(UPHBIX Macel. Macia, BelIe/IsIeMble U3
Pa3IUYHOrO ChIphs: banb3aMbl U CMOJTBI

OOmast xapakrepuctuka: Oanp3aMbl (EpPyaHCKUH, TOITYaHCKHI), cMOJBI (OeH30iHAs),
KaMeIecMOoJIbl (MUppa, JaaH)

OCHOBBI cocTaBiIeHUS MAPPIOMEPHBIX KOMITO3UIIUN

Haznauenwne u coctaB nmaproMepHbIX KOMITO3HITHA.

KonTtponb kauecTBa 3(UPHBIX Macel U KOMIIO3UIMIA Ha HX OCHOBE

OpraHonenTU4eckue METOAbl HWCIBITaHUSA (B, IBET, 3amax M BKyc). dusuudeckue
METO/bI: ONpeeNieHHE IUIOTHOCTH, MOKAa3aTess MPEeTOMICHUS U T. . XUMHUYECKHE METOJbI:
orpezieNieHue KUCIOTHOTO U 3(UPHOTO YHCEN, YUCIIa OMBUICHHS U T.1.

4. O0beM yueOHOM JUCHMIIJIMHBI

Bunsl yueOHol paboThI B 3auernbix | B akazem.
€IMHHLIAX qacax

O0mas Tpy10eMKOCTh IMCIUILIMHBI 10 Y4eOHOMY IIAHY 2 72

AyAUTOpPHBbIE 3AHATHS: 0,17 6




Jlexuuu (Jlek) 0.17 6
[Ipaktuueckue 3ansarus (I113) - -
CamocrositesbHas padora (CP): 1,72 62
Pecdepar 0,83 30
CaMOCTOSITETbHOE U3YUYEHUE PA3ICSIOB TUCIIUIIIINHBI 0,89 32
Bua koHTpoJs: 3auer 0,11 4

AHHOTaNuA padoyeil NPOrpaMmbl AUCHUIIHHBI
«OcHOBBI NepepadoTKH PacTUTEILHOIO chipbs» (B1.B./1B.6.2)

1. Heab aucuMmauHbl - (QopMHupoBaHHE Yy OOYYAIOMIMXCS CUCTEMATH3HPOBAHHBIX
3HaHUW O PACTUTEIBHOM CHIPbE, COCTaBe M (PU3MKO-XMMUYECKUX CBONCTBaX HW3BJICUCHHH W3
PACTUTCIIBHOTO CBIPbA, METOJAaX HU3BJICYCHUA, TCXHOJOTUAX MMOJTYUCHUA, cn0c06ax MNPUMCHCHUA
B KOCMETHYECKOM M XMUMHKO-(hapMaleBTHUECKON OTPacid PACTUTENBHOTO ChIpbS M MPOAYKTOB
Ha €ro OCHOBE.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oOOy4yamoluiicsi 1O mporpamMmme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyromumu obmienpodeccuonansubiMu (OIIK) u mpodeccunonansubivu  (I1K)
KOMIETEHIUSIMHU:

- CHOCOOHOCTh U TOTOBHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTIINH B TipodeccuoHanbHon nesteabHocTr (OIIK-1);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (IM3NYECKOH KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa JUIsl TOHUMAaHUS
OKpYy’KaroIiero Mupa u ssienuii npupoast (OIIK-2);

3Hamb:

- COBpPEMEHHbIC TEHJCHIMH NPUMEHEHHUS PACTUTEILHOTO ChHIPhS;  KIACCU(PHKAIHIIO
PACTUTENFHOTO CHIPhS, KJIACCU(PUKALNIO MPOAYKTOB, MOJY4a€MbIX Ha OCHOBE PACTHTEIHLHOTO
CBIPbsI; OCHOBHBIE METOJIbI U3BJICUCHUS d(PUPHBIX Macesl, MOJIYYEeHUsI HACTOEB, OCHOBBI cOopa 1
XPaHEHUs ChIPbS; TEXHOJOTHYECKHE OCOOEHHOCTH OpraHU3allMu MPOLECCOB ISl Pa3HBIX BUAOB
CBIPbsI; OCHOBHBIE KJIACChl OPraHWYECKHX COCAMHEHHUH, BXOISIIMX B COCTAaB A(HUPHBIX Macel,
HACTOEB; OCHOBHBIE METO/IbI MPOAYKIIUU;

ymemb: - BbIOpaTh Hamboyiee TEXHOJOTMYECKH NPUMEHHUMYIO CXeMy MepepadoTKu
PACTUTENLHOTO CBIPhSi; 00OCHOBATH NMPUMEHEHHE PA3IUYHBIX MPOAYKTOB; OXapaKTEepH30BaTh
BUJIbI TOTOBBIX NMPOIYKTOB;

61a0emyb: - METOJAAMHU W3BJICUCHHs S(PUPHBIX Macen (JabopaTOpPHBIMU); METOAaMH
KOHTPOJIS KauecTBa H(PUPHBIX Macel.

3. KpaTkoe coaep:xaHue TUCUMIIIMHbI:

Beenenne. Victopus MCIONBb30BaHUS PACTUTEIBHOTO U JIEKAPCTBEHHOTO ChIphsi. OOmme
NPEJICTaBICHUS O PACTUTEIBHOM ChIpbe. D(HupHOMACTUYHOE CBIPhE. JlekapcTBEHHOE CBHIPHE.
Knaccudukanus >¢QupHBIX Macel MO TUNY HMCXOJHOTO ChIPhS: ILIBETOYHOI'O, 3EpHOBOTO,
[[BETOYHO-TPABSIHUCTOT0, KOPHEBOTO CHIPBS, [IUTPYCOBBIX.

CrniocoOb1 nepepabOTKH pacTUTENFHOTO ChIPbsi. XpaHEHHE, IIOATOTOBKA CHIPbS.

OcHOBHBIE METOJIBI TIepepaboTKH I(PUPHO-MACIUYHOTO CHIPbA. MEXaHUYECKHil METOJI.
Cop6uust. [leperonka (BoaHas, BOJHO-ApOBast, mapoBasi). IKCTPAKIMS: KOHKPEThI, AOCOIIOTHBIE
Macina. CO;-akctpakuus. [Tonyuenne HacToeB.

XUMHUYECKOE CTPOCHUE OCHOBHBIX KOMIIOHEHTOB 3(pUPHBIX Maced.

Teprniensl 1 ux npousBoaHbie. CUPTHI, TPOCThIE 3(DUPHI, CIOXKHBIE d(PUPBI ANTbIETUIBL,
JaKTOHBI, IPOU3BOIHBIC HH/OJIA.

Harypanbnsie (mpupoaHsie) 23upHBIC Maca.

Cocras, nosnyueHue, NpUMEHEHNUE Pa3IHMYHBIX 3(UPHBIX Macel. Macia, BelIe/IsIeMble U3
Pa3IUYHOrO ChIPhs: banab3aMbl U CMOJIBL.



OObmast xapakrepucTuka: Oanb3aMbl (EpPyaHCKUH, TOITYaHCKHUI), cMOJBI (OeH30iHAs),
KaMeIeCMoJIbl (MUppa, JaaH).

KoHTpop kaduecTBa pacTUTEIHHOTO CHIPhsS U MPOAYKTOB HAa €T0 OCHOBE (3UPHBIX Macell,
HactoeB, CO,-3kcTpakToB). [Ipumenenue >¢upHBIX Macen B (apMmaieBTHKe. JIekapcTBEHHBIC
dopmel, comepxkamue >upHble Macia. Hacton. OcoOEHHOCTH MPUMEHEHHsSI PACTUTEILHOTO
celppsi B (apmanieBTuke. KOHTpoJIb KayecTBa PacTUTEIBHOTO CBHIPhS M MPOJYKTOB Ha €ro
OCHOBE.

4. O0beM yueOHOM JUCHMIIJIMHBI

Bunsl yueOHoi paboThI B 3auetnrix | B axagem.
eIMHULIAX qacax

O01mas Tpy10eMKOCTh IMCIUILIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIMTOpHBIE 3aHATHS: 0,17 6
Jlexmum (JIek) 0.17 6
[Ipaktuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP): 1,72 62
Pecdepar 0,83 30
CamMOCTOSTENbHOE U3YUYCHUE PA3/ICIIOB TUCIIUIIITUHBI 0,89 32
Bua konTpoJs: 3auer 0,11 4

AHHOTanus padoueii MporpaMMepl AUCHUIIMHBI «OCHOBBI METMIMHCKOH XUMUM
(b1.B.IB.7.1)

1. Heap aucuMnauHbl - (QOpMHUPOBaHUE Yy OOYYAIOIIUXCS CHUCTEMAaTH3UPOBAHHBIX
3HAHUUA O JICKaApCTBCHHLIX IIpfliapaTax, MX BBCACHHHW B OpPraHu3M 4YCJIOBCKA, HM3MCHCHMAX,
KOTOPBIM TIOJIBEpraloTCs JICKapCcTBa B opranuszme ((hapMakokuHeTHka). Takxe paccMaTpuBaeTcs
dapMakoquHAMUKA TMpEnapaTroB, a WMEHHO, B3aUMOJICHCTBUE C PEUENTOPHBIMU CHCTEMaMH,
KpaTKas XapaKTepUCTHKAa TaKUX CHCTEM U HEKOTOpBIX HelpomenuaTtopoB. M3yuarorcs
HEKOTOPBIE BOMPOCHI (DU3HOJIOTUH YETOBEKA.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI OOy4yamoluiicsi 1O mporpamme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyronumu oodmenpodeccrnoHanbHbiMu (OIIK) komneTeHsIMu:

- CHOCOOHOCTh U TOTOBHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTIINH B TTpodeccuoHanbHon nesteabHocTr (OIIK-1);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (hM3NYECKOH KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa JUIsl TOHUMAaHUS
OKpYy’KaroIiero Mupa u ssienuii npupoasl (OIIK-2);

3Hamb:

- KJIacCU(UKAIHIO JIEKAPCTBEHHBIX MPENapaTOB;

- OCHOBHbIE MOHATUA (hapmakokuHeTHKHU (BBeaeHue JIC, BcacbiBaHUE, pacmpelieieHue,
JIETIOHUPOBAaHKE, METa00JIN3M, BBIBEJICHHE);

- OcHOBHbIC (papmakosorudeckue SOQPEKTh, MOHATHS METa0ONHUT, AHTHUMETAOOJHT,
OTIpeIeIeHUE «PELENTOP», TUIIBI PELENTOPOB H T.JI.

- OCHOBHBIE MOJXObI JJI1 CHHTE3a aHTUMETA0O0IUTOB;

ymMemby: paboTaTh CO CHEIHUAIBHON JUTEPATypOl: PErHCTPOM JIEKAPCTBEHHBIX CPEJICTB,
I'ocynapcrBennoi ®@apmakoneeii PO.

61adems: HaBbIKAMH pPa0OTBl B JabopaTopuM, METOJAaMH CHHTE3a M aHajlu3a
OMOJOTUYECKH aKTHUBHBIX BEILIECTB.

3. Kparkoe comepxanue Q11 CHUIIIHHBI:

BBenenue

OcHOBHBIE OHATHS Kypca, HCTOpUS (papMaKoJIOTHH

Krnaccudukanus nekapcTBEHHBIX CPEICTB



Knaccupukanuss nexkapcTBeHHbIX cpeacts mno  M.J[. MamkoBckoMy. AHATOMO-
TEpaneBTUKO-XUMHUUECKas KilacCu(puKalns JeKapCTBEHHbBIX BEIIECTB.

@apmakokuHeTuka Ilytm BBenenuss npenaparoB. BcaceiBanue, pacnpenerncHue,
JNENOHMPOBaHWE IIpernapaTa B TKaHAX oOpraHu3ma. MeTtabonu3M ¢ MYyTH BBIBEICHUS
JIEKaPCTBEHHBIX BEILECTB.

dapMakoIMHAMHKA

@apmakosnoruueckue  dp¢extel.  OmnpeneneHuss MOHATUS — «PEUENTOpb».  THIBI
peuenTtopoB. OCHOBHBIE TMIOTE3bl ACHCTBUS JIEKAPCTBEHHBIX BEIIECTB. ATOHUCTHI (MUMETHKH)
U aHTaroHuctsl (Onokatopsl). IlomHble M vacTHuHble aroHWCThl. CHHEPTU3M U aHTarOHHU3M.
AnTuMeTabonutsl. [Togxoapl 1715 CHHTE3a AHTUMETA00IUTOB.

W36panHble TEMBI 10 (prU3H0IOTHH

®duznosnorus MeMOpaHHBIX TMporeccoB. CTpoeHHe W (QYHKIIMM MEMOpPaHHBIX OEJKOB,
MOHHBIX KaHAJIOB. DJIEKTPHUECKas MOJIAPU3aIHs MEMOpaHBbI.

®uznonorus HelpoHoB. Ctpoenue HevpoHa. [lorennman neiictBus. Knaccudukarus u
CTPOCHUE HEPBHBIX BOJOKOH. OCOOCHHOCTH MpPOBEACHHUS BO3OYXICHHS 0 MHEIMHOBOMY U
0e3MUETMHOBOMY BOJIOKHY.

@usnonornusg Mblm. CTpoeHHE MBILIEYHOTO BOJIOKHA. MeXaHMKa MBIILIEYHOIO
cokpaieHusi. Buabl MblledHoro cokpaimieHus. llomnepedno-monocaTsie M TIIaJKUE MBIIIIBL,
CXOJICTBO U Pa3JIN4yusl B CTPOCHUU U CBOMCTBAX.

®U3MOJIOTHS CUHANCOB. DJIIEKTPUUYECKUN U XUMUYECKUN CHHAIIBI. DTalbl CHHANITUYECKON
nepenaun. Knaccuukanus CHHAIICOB.

Heiipomenuatopsl. Knaccudukanus HelpoMennaTtopoB B 3aBUCUMOCTH OT XUMUYECKON
npupoabl. KomenuaTopsl 1 MOLYIATOPHI.

AUETHIXONUH. H-, M-XOJUHOpeUenTopsl. MyckapiuH U HUKOTHH. HeratnBHoe BIMSHUA
KypeHus Ha opraHu3M. Kiaccupukanusi JTeKapCTBEHHBIX TPENaparoB, JEHCTBYIOIMIUX Ha
XOJIMHEPTHYECKYIO CUCTEMY.

Hopanpenamun., Kiaccudukamms W MeXaHuU3MbBl  JICHCTBHUS  aJApEHOPELENITOPOB.
Knaccudukanus BemiecTs, AEMCTBYIONIUX Ha aJpeHEPrHUECKUe CUHAICHI: aJPEHOMUMETUKH U
aIpeHOOIOKATOPBI, CUMIATOMUMETUKN U CUMINATOIUTUKU. JlodamuH. CTpoeHHe U MEXaHU3MBI
JercTBUSI 10()aMHUHOBBIX PELIETITOPOB. ATOHUCTHI U aHTarOHUCTHI D-perienTopos.

Cepotonun. Knaccudpukamuss ~ 5S-HT-penentopoB.  AroHuctsl M aHTaroHUCTHI
CEPOTOHUHOBBIX PELETITOPOB.

I'uctamun — wmenuarop BocnajieHus. Kiaccupukaiyss TMCTaMUHOBBIX PELIENITOPOB.
AHTUTHCTAMHUHHBIE NTpEnapaThl

4. O0beM y4eOHOM JUCHUILINHBI

Bunpr yueGHO# paboThI B 3ayerHBIX B akanem.
CANHHNIIax qacax

O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 4 144
AyIMTOpPHBIE 3aHATHS: 0,44 16
Jlexmum (JIek) 0.17 6

[Tpaktuueckue 3ansatus (113) 0.27 10
CamocrositesbHas padora (CP): 3,31 119
Kypcosas pabora -

Pecdepar 1,00 36
CaMOCTOSITETbHOE U3YUYEHUE PA3JICSIOB TUCIIUIIIINHBI 2,31 83
Buj KoHTpOJISI: IK3aMeH 0,25 9

AHHOTaNUA padoyeil NpOrpaMmMbpl IMCHUIIMHBI «OCHOBbBI XUMHYECKOH (papMaKoJIOrum)
(b1.B./1B.7.2)
Heab AMCHUNIMHBI — IPUOOPETEHNE CTYACHTAMU 3HAHUI U MOHUMAaHUS CYTH MPOLIECCOB,
MPOUCXOAAIINX B OpPraHU3MC YCJIIOBCKA IMPU MNPUEMC JICKAPCTBCHHBIX MPCIIapaToB, MPUHIUIIOB
NEHCTBUS MpenapaTtoB Ha OpPraHU3M YeJIOBeKa; MPAaKTUYECKOTO NMPUMEHEHHsS 3THUX 3HaHWH B



CBOEH HAYYHO — MCCJIEOBATENbCKOM EATENbHOCTH U (POPMUPOBAHUE KOMIIETEHIIMN B 00JIACTH
XUMUYECKON (hapMaKOJIOTHH.

2. B pe3yabTare M3y4YeHHMs AHCHUILUIMHBI o0ydamommiics Mo mporpamme OakajaBpuarta
JAOJIAKEH:

Obnaoams cnenyronumu oomenpodeccrnoHanbHbiMu (OITK) KoMneTeHITUIMH:

- CIOCOOHOCTP M TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
TUCIUILIAH B ipodeccuonansHoi nestensaoctr (OITK-1);

- TOTOBHOCTHb HCHOJb30BaTh 3HAHHUS O COBPEMEHHOW (hU3MUECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHM BEIIECTBA JUIsI TIOHMMAaHUs
OKpYy>Karotiero mupa u ssieruii npupoas! (OITK-2);

3HamMb:

- KJ1accu(UKAaIHIO JIEKAPCTBEHHBIX MPENapaTos;

- OCHOBHBIE MOHATUS (apmakokuHeTHkH (BBeneHue JIC, BcackiBaHMe, pacIpe/ieiicHHE,
JIETTOHUPOBAHKE, METa0O0JIM3M, BHIBEJICHUE);

- OCHOBHBIE (papmakonorudeckue dPGEKTbl, TOHATUS METa0OIUT, AHTHUMETa0OIuT,
OTpesieNIeHUE «PEeLenTopy, TUIIbI PEEeNTOPOB U T.J.

- OCHOBHBIE TIOJIXOJIBI /Ui CHHTE3a aHTHMETA00UTOB;

ymems: paboOTaTh CO CHEHAIBHOM JHUTEpaTypol: PErucTpOM JIEKapCTBEHHBIX CPEJICTB,
I'ocynapcreennoit @apmaxoneeit PO.

6/1a0emyb: HaBbIKaMU pabOTHI B JJaOOpaTOpHU, METOIAMH CUHTE3a M aHaJn3a OMOJIOTHYECKU
AKTHUBHBIX BEIECTB.

3. KpaTkoe conep:kanue ITHCHUIITHHBI
Knaccudukammsi JekapcTBEHHBIX BemecTB. UTO Takoe JIEKapCTBEHHOE BEIIECTBO?
AHaTOMO-TepaneBTUKO-XUMUYECKas KJIacCH(UKAIUS JIEKAPCTBEHHBIX BEIIECTB.
®apMakoKMHETHKa. BcacsiBaHWe J€KapCTBEHHOTO CpeACTBAa. bHOMOCTYNMHOCTH H
OMOPKBUBAJICHTHOCTh Tperapara. PacmpeseneHue JIeKapCTBEHHOTO Mpernapara B OpraHax u
TKaHsX. [ucroremarnueckue Oapbephl. JlemoHMpoOBaHME Tpenapara B TKAaHSIX OpraHu3Ma.
OcoOeHHOCTH ACTTOHUPOBAHUS TUAPOPUIBHBIX U TUIO(UIBHBIX BEIIECTB.
buotpanchopmarust  JIeKapcTBEHHBIX — BemlecTB. Mertabonuueckass  TpaHcpopManus U
KoHbloTauus. IlyTu BbIBeZEHUS JEKApCTBEHHBIX BEIIECTB. DJIUMHUHALUA. TeparneBThueckas
HIMPOTA.
®apmakoguHamuka. Papmakonorudeckue 3pdexTsl. Perentopsl 1 uX KiacCUpUKAITUH.
OCHOBHBIE TUNIOTE3bI IEUCTBUS JIEKAPCTBEHHBIX BEIIECTB. ATOHUCTHI M aHTaroHUCTHI. [lonHbIe 1
YacTUYHBIC aroHucCThl. CynpaMoNeKynspHble B3aWMMOACHCTBHsS cyOcTpaTa H  perentopa.
Kom6uHnpoBaHHOE MpUMEHEHNE JIEKapCTBEHHBIX BemiecTB. CUHEPTU3M U aHTarOHU3M.
Crpoenne u QyHKIMH MeMOpaHHBIX OenkoB. CeNeKTHBHBIC W HECENCKTHBHBIC (IIOPHI)
HMOHHBIC KaHaJbl. BHYTpUKIIETOUHBIA HOHHBIA TOMEOCTA3.
®usznonorus HelpoHoB. CtpoeHue HelpoHa. (DyHKIMHM HEHPOHOB M IUIMAJIBHBIX KIIETOK.
W3menenne memOpanHoro noteHnuana. Kmaccudukanus u crpoeHrue HEpBHBIX BOJIOKOH.
@uU3NONIOTUs  COKPAaTUTEIBHBIX AJEMEHTOB. DU3HOJOTMYECKHE CBOMCTBA  MBIIIII.
Mopdomorust MbimedHOro BoJiokHa. CapkoMep M €ro CTpoeHHe. AKTHMHO-MHUO3WHOBBIA XEMO-
MEXaHHYECKUU TMpeoOpa3oBareih M MPUHIUI ero padoTel. IlomepedHo-monocaTeie W TIIAIKHUE
MBIIIIBI, CXOJACTBO U Pa3JIMuis B CTPOEHUU U CBOMCTBAX.
@u3noNorus  CUHANCOB. OJJEKTPUUECKUH M  XUMUYECKHMH  CHHAIChl.  DTaImbl
CHHAINTUYECKOU nepeaaun. Bo3oyxmaronuit u TopMo3HO# cuHarichl. Kimaccudukarus CHHAIICOB.
HelipomenuaTtopsl, UX arOHUCTBI U AHTATOHUCTBI
Hetipomenuaropsl. Knaccudukamus nelipomeauatopoB. HeiipomenuaTop aneTuixoiauH. H-, M-
xonuHopenenTopsl.  Kiaccupukanusi  JeKapCTBEHHBIX — TPENaparoB, JEHCTBYIOIIMX  Ha
XOJINHEPTUYECKYIO CUCTEMY: M-XOJINHOMHUMETHKH, H-XOJJMHOMUMETUKH, M-,  H-
XOJINHOMUMETHKH, H-XOJIMHOOJIOKATOPHI (raHTITOOTIOKATOPBI u MHUOPEJIaKCaHThI
nepudepudeckoro IeHCTBUS). AHTUXOIMHAICTEPa3HbIE BEIIECTBRA.



Hopanpenanua. buocwHTe3 HOpajpeHalWHA M €ro YTWIH3AIUs OpPTaHH3MOM.
Knaccudukammst m MexaHu3mbl JIEUCTBHS aapeHopenenTopoB. Kriaccudukaiuys BemiecTs,
NEUCTBYIOIMX HA aJpEHEPTHMYECKUE CHHAICHI: aJPEHOMHMETHKH U  aJIpeHOOJIOKATOPHI,
CUMIATOMUMETUKH W CUMMATOJUTHKHU. ['mcTtamuH — meauarop BocnayeHus. Knaccudukarus
TUCTAMHHOBBIX PEIENTOPOB. AHTUTUCTAMUHHBIE TIPETIapaThl.

VIMMyHOKOPPEKTOPHI U BaKLIMHbI

BpoxneHHpld W aganTUBHBIA HMMYHUTET. AHTHIEHBI W WX KJIACCU(PUKAIIMS.
NmmynornoOynunsl. [Ipenapatsl, npuMeHseMble 115 UMMYHOKOPPEKIIUH: UMMYHOMOAYJISTOPBI,
UMMYHOCTUMYJSTOPBl ¥ HMMYHOCYNPECCOpPhl. BakIMHBI W WX KIACCUPUKAIMS: KUBBIC
BaKIIMHbI, THAKTUBUPOBAHHBIE, MOJIEKYJISIPHbIE, TeHHO-MH)KEHEPHbIE, CHHTETUUECKHE.

AHTHOMOTHKH

Knaccupukanus  aHTUOMOTMKOB  TO  XapakTepy W CHEKTpY  JACHCTBHSL.
['pammonoxxurenbHbIC U TPAMOTPHUIIATETILHBIC OAKTEPUU.

AHTHOWOTHKM, HapylIaloUuMe KICTOYHYI0 CTEHKy OakTepuii: OeTa-JaKkTaMHBIE
AHTUOMOTHKY, TJIMKOMENTUABI, IUKIOCEPUH. AHTHOMOTHKH, HApPYIIAMOIINE CHHTE3 OEIKOB:
AMUHOTJIMKO3UIbI, TETPAIMKINHBI, MaKpONHAbl. AHTHOMOTHKH, Hapymawmue cuHte3 PHK:
pudaMnuiuH. AHTUOMOTHKH, HAPYIIAIOUTNE MPOHUIIAEMOCTh UTOIIA3MATHIECKOW MEMOPAHBI:
NOJUMUKCHUHBI. CUHTETHYECKHE POTUBOMUKPOOHBIE MpenapaThl.

[TpoTuBOBUpPYCHBIC TIpETIapaThI

Bupycel: cTpoenue, knaccudukays, >Ku3HeHHbIH UK. [IpoTuBOBUpPYCHBIE MpenapaThl
U HUX Ki1accupukanus. AHTHUpPETpoBHpYCHBbIE NpemnapaTsl: Omokaropel CCRS penenTopos,
UHTHOUTOpPHI MpoTeasbl. [Ipenapatel mpumeHsiemble A jdeueHus remnatuta C.

@epMeHTHBIE NTpenapaTsl
Knaccudukammst pepMeHTHBIX IpenapaToB. TeXHOIOTHS MOTy4deHus PepMEHTOB.

[IpemapaThl — MOHOKJIOHATHHBIC aHTHUTENA
Knaccudukanus u TeXHOJIOTHS NOTyYeHHUs MPenapaToB-MOHOKIOHAJIBHBIX aHTUTEN. MBIIIUHBIE,
XUMEpPHbIE, TYMaHH3UPOBAHHBIE W TMIOJIHOCTHIO YEJIOBEYECKHE aHTHTeNla. MOHOKIOHAILHBIC
anturena k peuentopy EGFR u peunenropam CD3, CD20, CD30.

[IpoTuBoOMyX0IEBHIC TIPETIAPATHI
OnyxoseBble KJICTKH M WX CBOWCTBa. Perymsamms amonro3a u e€ HapymieHus. Kimaccudukanus
MPOTUBOOITYXOJIEBBIX MpemnapaToB: ATKWIHPYIOTINE areHTHI, AHTHUMETa0O0IIUTHI,
MIPOTHUBOOITYXOJIEBbIE AHTUOMOTHUKH, IMpernapaThl PaCTUTEIHLHOTO MPOUCXOXKICHUS (MHTUOUTOPHI
muTo3a u Tornonsomepas I u II), bepmenTHBIC TpenapaThl, TOPMOHATLHBIC U AHTUTOPMOHAJIHLHBIC
npenapaTbl, TapreTHble MpenapaThl (MOHOKJIOHANbHBIE aHTHUTENa K MeMOpaHHBIM Oenkam,
HU3KOMOJICKYJISIPHBIE COSIMHEHHSI ), MOIU(DUKATOPHI OMOTOTHYECKUX PEaKIIHiA.

4. O0beM yueOHO# JUCHUIIJIMHBI

Bunsl yueOHoi paboThI B 3auetnrix | B axagem.
eIMHULIAX qacax

O01mas Tpy10eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 4 144
AyJAUTOpPHBbIE 3AHATHS: 0,44 16
Jlexuuu (Jlek) 0.17 6

[Tpaktuueckue 3ausarus (I113) 0.27 10
CamocrositesbHas padora (CP): 3,31 119
Kypcosas pabota -

Pedepar 1,00 36
CaMoCTOSITEIbHOE N3YUYEHHE PA3AEI0B IUCIUILIMHbI 2,31 83
Bua KoHTpOJIsA: 3K3aMeH 0,25 9

AHHOTaNuA padoyell NPOrpaMMbl JUCHUIIMHBI «MexaHuYecKkne npouecchbl u
annaparbl xXumMu4deckoii texnosiorun» (b1.B./[B.8.1)



1. Heap DMCOMIUIMHBI - HAYYUTh CTYIEHTOB TBOPYECKOMY IOAXOAY K BBINOJIHEHUIO
MEXaHUYECKHUX PACUYeTOB OCHOBHOTO XHMHUYECKOTO 000pyAOBaHMS, CHOPMHUPOBATH OCHOBBI
MH)KEHEPHOTO MBIIIUICHUS OyIyIINX CHEIHUAIUCTOB.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI oO0y4yamoluiicsi 1O mporpamme
O0akajiaBpuaTa J10JI/KeH:

Obnadams cnenyronumu oodmenpodeccrnonanbHbiMu (OIIK) komneTeHMsIMH:

- CHOCOOHOCTP M TOTOBHOCTh WCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTIINH B TipodeccuoHanbHon nesteapbHocTr (OIIK-1);
- TOTOBHOCTh HCMOJB30BaTh 3HAHUS O COBPEMEHHOW (U3MYECKON KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa [UIsi TOHUMAaHUS
OKpYy’KaroIiero Mupa u ssienuii npupoast (OIIK-2);
- TOTOBHOCTh HCHOJb30BaTh 3HAHUS O CTPOCHUU BEIECTBA, MPUPOJE XUMHUYECKOM CBSI3U B
pa3IMYHBIX KJIacCaX XWUMHUUYECKHX COEJIMHEHUH [ TOHMMaHUsl CBOMCTB MaTepHalioB U
MEeXaHU3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAMIMX B okpyxkarorem mupe (OITK-3).

3Hamy:

- TEOPETUYECKHE OCHOBBI ITPOLIECCOB U3MENIbUEHUS U CMELICHHUS;

- KOHCTPYKIIMM W TNPUHIMUIBI JEUCTBUS OCHOBHBIX COBPEMEHHBIX MAIIUH IS
U3MENBbYCHUS U CMEIIEHUSI MaTeprasoB;

- METOJIMKH pacueTa TeXHOJIOTHYECKOTO 000y I0BaHUS.

yMmemy:

- MPOBOJIUTh MEXAHWYECKUE PACUEThI 3JIEMEHTOB MAIIUH JJIs1 U3MEJIbYEHUSI U CMEIICHUS
MaTepuasoB.

e1aoemn:

- HaBbIKaMU aHAJIN3a MEXaHMYECKHUX MPOILECCOB XUMUUECKUX MTPOU3BO/ICTB;

- TEXHOJIOTUYECKIMH pacyeTaMu 000pyI0BaHUS;

- pacyeTamMu THUIIOBBIX JETajeil MalluH, MOJb3YySICh CIPABOYHOM JUTEpPaTypoud U
I'oCTamu.

3. Kparkoe comepxanue Q11 CHUIIIHHBI:

Monayins 1. «MI3mMenbueHne TBEPABbIX BEIIECTBY.

Paznen 1.1. O6mue cBeaeHust 00 H3MENbYCHUH.

du3NKO-MEXaHUUECKHE CBOMCTBa MatepuaioB. CHocoObl M3MENbUYCHUS MAaTepUasIoB.
Teopuu uzmenpyeHus.

Paznen 1.2. Mammns! 1715t ApoOJIeHUs] M U3METbYSHHUST MaTEPHAIIOB.

Jpobunku, pa3pymarinme Marepual ckaTueM (IIeKOBbIe, KOHYCHBIC, BAJKOBBIC).
HpoOunku  ygapHOTOo  JIEWCTBUS  (POTOpPHBIE W MOJIOTKOBBIE  JIPOOWMJIKHM, TaJIbIICBBIC
U3MENBYHUTENN). MaluHbl yIapHO-UCTUpAOIIero aeiictBus (6apabaHHble W BUOpPAIMOHHBIC
MeJbHUIIB). V3MenbunTenu pa3aBIuBaIOLIET0 U MCTHpAIONIEro AeicTBus (OeryHbl, KaTKOBO-
TapenbCcyaThle U3MENbUUTENH, ONCepHbIe M3MenbunTenu). CTpyiiHbIE MENbHUIBI (METhHHIA C
MPOTUBOTOYHON KaMepoW, HU3MEIbYUTEIb C IUIOCKOM IOMOJBHOW KaMepou, MeEJIbHHUIA C
TpyOuaroii kamepoit). O6nactb npuMeneHust. KoHCTpyKIus M MpUHLIUT pabOTHI.

Moayns 2. «CmenieHue MaTepuagoB).

Pa3znen 2.1. CMmeleHue chllly4yux MaTepUasoB

CwMmecuTenu nepuoguueckoro aeiictsus (0apabaHHble, YePBIYHO-JIONACTHbIE, IECHTOUHBIE,
OCTYHKOBBIC, ITMPKYJSIIMOHHBIE CMECUTEIH C T[ICEBJOOKIDKCHUEM CBIIy4ero Marepuana
OBICTpOBpAIIAOIIMMCS  pOoTOpoM, ycpeanutenu). OOnacte mnpuMeHeHus. KoHCTpykmusi u
OPUHIMI PabOTHI.

CMecuTenu HENMpephIBHOIO  ACMCTBHsS  (TpaBUTALMOHHBIE, YEPBSYHO-JIOMACTHBIE,
CIUPANbHO-BUHTOBBIC, BUOpamuoHHBIe). OOnacth mnpuMeHeHUs. KOHCTPYKIMS W TPHHIUI
paboTHL.

Pa3nen 2.2. CMmeleHne BICOKOBSI3KMX MaTEPUAIOB.



UYepssiunble dKCTpynepbl. Bankossle mamuabl. OOnacts npumMeHeHus. KoHCTpyKus u
MPUHITUT PAOOTHI.

4. O0beM yueOHO# JUCHMIIJIMHBI

B 3aueTHBIX B akanewm.
€IMHULIAX yacax
O0mast Tpy10eMKOCTh JUCHMILIMHBI 10 Y4eOHOMY IJIAHY 2,0 g2
AyIMTOpHBIC 3AHATHS: 0,22 8
Jlexumm (J1) 0,11 4
[Ipakruueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 1,67 60
Bua konTpoJs: 3auer 0,11 4

AHHOTanuA padoyei MpPOrpaMmbl IUCUUIIMHBI «MeXaHMKA XUMUYECKUX MPOU3BOJACTBY»
(b1.B./1B.8.2)

1. Heasb AucHUIINHBI GOPMHUPOBAHKE Y CTYJEHTOB CUCTEMHBIX 3HAHUN O Ha3HAYCHUU U
pacyeToB HJIEMEHTOB XUMHUYECKOro 000pyJdoBaHMsI OOIIEro Ha3HAUeHHS Ha MPOYHOCTD,
JKECTKOCTb U YCTOWYUBOCTb.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoluiicss 1O Nporpamme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyronumu oodmenpodeccrnoHanbHbiMu (OIIK) komneTeHUsIMHI:

- CHOCOOHOCTh U TOTOBHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTUCIUTIINH B TipodeccuoHanbHon nesteabHocTr (OIIK-1);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (IM3MYECKOH KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa [UIsi TOHUMAaHUS
OKpYy’KaroIiero Mupa u ssienuii npupoast (OIIK-2);

- TOTOBHOCTb UCIOJIb30BaTh 3HAHUS O CTPOCHUU BEILECTBA, MPUPOJE XUMUUECKON CBSI3U
B Pa3IMYHBIX KJAacCcaX XUMHYECKHX COCIWHEHWH s TOHMMAaHHUs CBONCTB MaTepUANOB W
MEeXaHU3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAIMIMX B oKkpyxkarorem mupe (OITK-3).

3Hamb:

- TEOPETUYECKUE OCHOBBI MTPOLIECCOB IPOOJICHUS U TIEPEMEITUBAHUS;

- KOHCTPYKITUW ¥ TIPUHIUIIBI IEHCTBHSI OCHOBHBIX COBPEMEHHBIX MAIIWH IS APOOJICHHS
MaTepUaAJIOB;

- METOJIMKH pacdeTa TeXHOJIOTHIECKOTO 000pYIOBAHUS YMETh:

- TIPOBOJUTH MEXAaHWYECKHUE pacyeThl DJJIEMEHTOB MallluH s JIpoOJeHUus |
MEpEMEIINBAaHNS MAaTEPUAJIOB;

61a0emn:

- HaBBIKaMU pacyeTa TeXHOJIOTUIECKOTO 000PYI0BAHNUS,

- HaBBIKAaMHU BBIOOpA MaTEPHAJIOB 110 KPUTEPHUSIM ITPOUYHOCTH;

- HaBBIKAMU pacyeTa JeTajeil MallkH; - IOMCKOM CIipaBOYHBIX AaHHBIX U ['OCToB.

3. Kparkoe coaep:kaHMe AUCHMINVIMHBL. JlucuumiuuHa «MexaHuKa XHMHUYECKUX
MPOU3BOJICTB» TIOCBSIIEHA PACCMOTPEHHIO OOIIMM TPUHIUIOB pacueTa U HaAEeKHOCTU
XUMHUYECKOTO 000pynoBaHMs OOIIEro Ha3HAYeHMs, HEKOTOPBIX MAIlMH U alaparos;
MPEJICTABICHUE PEaTbHBIX TUIOBBIX AJIEMEHTOB B BUJE PACUETHBIX CXEM JII aHAJTUTHYECKOTO
UCCJIEIOBAHMSI UX COCTOSIHUS IOl BO3JEHCTBUEM 3KCILTyaTallMOHHBIX HArpy30K, BOZHHUKAIOIIUX
Ha MPOU3BOCTBE.

4. O0beM yueOHOM JUCUMIIJIMHBI




B 3aueTHBIX B akanewm.
€IMHULIAX yacax
O0mast Tpy10eMKOCTh JUCHUMILIMHBI 110 Y4eOHOMY IJIAHY 2,0 g2
AyIMTOpHBIC 3AHATHS: 0,22 8
Jlexumm (JI) 0,11 4
[Ipakruueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 1,67 60
Bua konTpoJs: 3auer 0,11 4

AHHOTanus padoyeil NPOrpaMMbl AN CUMILIMHBI «/[0NOJITHUTEIbHBIE IT1aBbI (PU3HYECKON
xumumn» (b1.B.JIB.9.1)

1. Heap AUCHUNUIMHBI — TIOHATH OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTU POTEKAHUS
XUMHYCCKUX IMMPOLECCCOB, POJIb KaTaJIn3a JIs XUMHUYECKON TEXHOIOTHH.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoluiicsi 1O mporpamme
O0akajiaBpuaTa J10JIKeH:
Obnadams cnenyrouumu npodeccunoHanbHbiME (1K) komneTenusamu:

- CIOCOOHOCTh TIUIAHUPOBATH WM TPOBOAHWTH (U3MYECKHE W XUMHUYECKHE DKCIEPUMEHTHI,
IPOBOAUTH O00pabOTKY UX PE3yJIbTaTOB M OICHHBATh IMOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bI U
YCTaHABIIMBATh TPAHUIIBI MX MPUMEHEHHS, MPUMEHATh METOJbl MAaTEeMATHYECKOTO aHajn3a H
MOJICIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO HccienoBanus (ITK-16);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOPHMAd JJsi PEIIeHUs
BO3HUKAIOIMUX (PU3NUECKHX 3a7a4, CAMOCTOSATEIHHOTO MprodpeTeHust GU3nuecKux 3HaHUM, s
MOHUMAaHUS TPUHIIUIIOB pa0OTHl MPUOOPOB U YCTPOUCTB, B TOM UYHUCIIC BBIXOMASIIUX 32 MPeIebl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

- 3HAMb:

- TEOPUM KUHETHKH, MYTH TEOPETHUECKOIr0 pacuera CKOPOCTeH XMMHUYECKUX PEaKIUid U
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;

- OCHOBBI Teopuu (OTOXUMHUYECKUX U IETHBIX PEaKIHil, 0COOEHHOCTH WX CTaIUIHOIO
MPOTEKAHUS U YCIIOBHSI OCYIIECTBIICHNUS,

- OCHOBHBIE YEpPThl T'OMOTE€HHOTO M TE€TePOT€HHOTO KaTalu3a, MPUYMUHBI YCKOPEHUs
XUMHYECKOT0 TIPoIlecca B MPUCYTCTBUU KaTaau3aTopa

- ymemn:

- TPUMEHSATh TEOPETHUECKHUE 3HAHUS WM DKCIEPUMEHTaIbHBICE METOABl HMCCIIEIOBAHUS
GU3MYECKON XUMHUU Ui PEIICHUS BOMPOCOB, BO3HHUKAIONIMX MPH HM3YYEHUH KUHETUKU
XUMHYECKUX PEaKIUM;

- TMPOBOJAUTH aHAIW3 M KPUTUYECKH OIEHWBATH MOJNYYEHHBIC SKCIIEPUMEHTAIBHBIC
JlaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BHIBOIBI HA 0a3e MPOBEAEHHBIX OTBITOB.

- gnadems.

- METOJaMHU ONpEJIECICHUS MOPSIIKA U CKOPOCTU PEaKIUH, YCTAHOBIECHUS JTUMUTHPYIOIIEH
CTaJuU U MEXaHU3Ma N3y4aeMOM XUMHUYECKOU peaKIuH;

- HaBbIKAMHM COCTaBJICHHUS TaJIbBAHUYECKUX OJIIEMEHTOB s LeJiell ompeaeneHus
TEPMOJUHAMHYECKHUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIICIYEMOM PEaKIny;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHUYECKON KWHETHKH, BIUSIHUS PA3IHYHBIX (DaKTOPOB
(TeMrieparypsl, 1aBIEHUS, KaTAIN3aTOPa) HA CKOPOCTh XUMUYECKON PEAKITHH.

3. KpaTkoe cogep:kaHue TUCHUNIHHBI

Xumuyeckasi KuHeTuKka. CKOPOCTh XUMHUYECKON peaKIiM, KOHCTAHTa CKOPOCTH, OPSIAOK
U MOJIEKYJISAPHOCTh peakiuu. Kunernka HeoOpaTuMmbIx peakiuii 1-ro, 2-ro, 3-ro u HyJIeBOTO
nopsiakoB. JluddepeHunanbHbple M MHTErpalbHbIE METOJbl ONPENCNICHUs MOpsAKAa peaKluu.
Cnoxuple peakuuu. [IpyHIMO — HE3aBUCHMMOIO MPOTEKAHUS  DJIEMEHTAPHBIX  PEaKLHM.




OOpatumblie, mapajUleNbHBIE H IOCJIEIOBATelIbHbIE peakuud 1-ro mopsjaka. Bnusaue
TEMIIepaTypbl Ha CKOPOCTh peakiuu, NpuOmmKeHHoe mnpaBuwio Bant-T'odda. YpaBuenwme
Appennyca, nuddepeHanbHas U HUHTErpaibHble (OPMBI ypaBHEHUS. DKCIOHEHIUATbHAS
dopma ypaBHeHUST AppeHnyca. DHEprusi akTUBALMU U MPEIIKCIOHEHIUATbHBIA MHOKHUTEb.

Teoprun XUMHUYECKONM KMHETUKU: TEOPUS aKTUBHBIX COYNAPEHUN U TEOPHUS MEPEXOJHOTO
coctossausi TIIC (akTHBHPOBAHHOTO KOMIUICKCA). OHTANBINSA M DHTPOIMUS AaKTUBAIIHH.
DOTOXUMHUYECKUE peaKIuH. XuMudeckue u (porodu3uveckure CTaauu, BTOPUYHBIC MPOLIECCHI.
Kuneruka dotoxummuueckux peakiuuid. CeHCHUOMIM3UpPOBAaHHBIE (OTOXMMHUYECKHE PEaKLUU.
[enmupie peaknuu, MEXaHU3MBI 3apOKICHUS, Pa3BUTUS U 0OphiBa 1enu. Hepa3BeTBieHHBIC U
Pa3BETBICHHBIE ILEMHbIE pPEAKUUU. BepoATHOCTHas TeOpusi pa3BETBICHHBIX PpEaKIUil.
[IpenenbHbie ABICHUS B IIEMHBIX PEAKLMIX, HUKHUN U BEPXHUM Mpeebl BOCIIIAMEHEHUS.

Karanus. ['omoreHHnlii u rereporeHHbd KaTainu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTAJIMTUYECKUX peakiui. BiusHue karanu3aropa Ha TEPMOAMHAMUYECKUE U KHUHETUYECKUE
napameTpsl peakiiuy. CeleKTUBHOCTh KaTaJln3aTopa, KaTaJuTUYeCKas AKTUBHOCTb. | OMOr€HHBIN
katanu3. CIUTHBIA W pa3/ieNbHbI MEXaHU3Mbl KaTaJTUTUYECKOTO JIEUCTBUS. DHEPreTUUYECKUE
JIUarpaMMbl B3aUMOJICMCTBHS peareHToB ¢ KaramumzatopoMm. OOmuid u  cnenuduyueckuit
KHCJIOTHO-OCHOBHOM KaTaus. Karanmuz KOMILJIEKCaMH MEePEXO0JIHBIX METaJIOB.
@epMeHTaTUBHBIM KaTainu3. ['ereporeHHbli Kataiu3. THUIBI TETEPOr€HHbIX KAaTAIM3aTOPOB.
3aKOH JEHCTBYIOIMX MMOBEPXHOCTEN. KMHETHKA reTeporeHHbIX peakini.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auernbix | B akanmem.
Bunsl yueOHoi paboThI eAMHULIAX qacax
O01mas Tpy10eMKOCTh TUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 5 180
AyIMTOpPHBIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) 0,22 8
[Tpaktuueckue 3ansatus (113) 0,22 8
JlaGopaTopus - -
CamocrositesbHas padora (CP): 4,31 155
Buj uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9

AHHOTanuA padoyeil NpPOrpaMMbl IUCUUIIMHBI « XUMHYECKAsI KHHETHKA U KATAJIU3»
(b1.B./1B.9.2)

1. Heab AUCUMIINHBI

[ToHSATHP OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMUYECKUX
IIPOLIECCOB, POJIb KaTalIu3a JJIsl XUMUYECKOW TEXHOIOTHH.

2. B pe3yabrare wu3yYeHUsi AUCHUILUIMHBI OO0ydYamllIuiics MO NporpamMme
0akaJjlaBpUaTa J10JIKeH:
Obnaoams cnenyrwmumu npodeccuonansabivu (I1K) komnereHIusIMu:

- CIOCOOHOCTH IJIAHUPOBATh W MPOBOAUTH (PU3MUECKHE U XMUMHUYECKHUE SKCIIEPUMEHTHI,
MPOBOAUTE O00pPabOTKY UX PE3yabTATOB M OIICHHBATHh IMOTPEIIHOCTH, BBIIBUTATh THIOTE3BI U
YCTaHABIMBATh TPAHUIIBI UX MPUMEHEHHS, MPUMEHATh METOJbl MaTeMaTHUYeCKOTO aHajiu3a U
MOJICJIMPOBAHUS, TEOPETUUECKOTO U dKCTiepuMeHTaIbHOTro uccienoBanus (I1K-16);

- TOTOBHOCTb HCIOJIb30BaTh 3HAHMUS OCHOBHBIX (DM3MUECKUX TEOpUIl Al pelleHus
BO3HUKAIOMNX (PU3UYECKHX 33724, CAMOCTOSATEIHHOTO MpUOoOpeTeHus] (GU3NUECKUX 3HAHUH, AJIs



MOHUMAaHUS TPUHIIUIIOB pa0OThl MPUOOPOB U YCTPOUCTB, B TOM UYHUCIIC BBIXOMASIIUX 32 MPEIebl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

- 3HaMb:

- TEOPUU KUHETUKH, ITYTH TEOPETHUYECKOTO pacueTa CKOPOCTEH XMMUYECKUX PEaKIUi 1
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;

- OCHOBBI T€OPHH (POTOXMMHUYECKUX M IEMHBIX PEaKlnii, OCOOCHHOCTH MX CTaIUITHOTO
MPOTEKAHUS U YCIOBHSI OCYIIECTBICHNUS,

- OCHOBHBIE YEpPTHl TOMOTCHHOTO M TE€TEPOTCHHOTO KaTajau3a, MPUYUHBI YCKOPECHHS
XUMHYECKOT0 IPOoIlecca B MPUCYTCTBUU KaTaau3aTopa

- yMemy:

- TPUMEHATHh TEOPETHUECKHUE 3HAHUS M DKCIEPUMEHTAIbHBIC METOABl HMCCIIEIOBAHUS
GU3MYECKON XMMHHM IS PEUICHUS BOIMPOCOB, BO3HUKAIOIMIMX TIPU HW3YYCHUH KHHETHKH
XAMHYECKUX PEAKIUM;

- TPOBOIUTH aHAJIU3 M KPUTHYECKU OIICHUBATH IOJYyYEHHBIE JKCIIEPUMEHTAIbHBIE
JTaHHBIE, 0000IIaTh U JeaTh 000CHOBAHHBIC BEIBOJIBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

- g1ademn:

- METOJaMHU OMPEICIICHUS MOPSIIKA U CKOPOCTH PEAKIUH, YCTAHOBICHUS JTUMHUTHPYIOIICH
CTaJIMM U MEXaHMU3Ma N3y4aeMO XMMUYECKON pEeaKIHH;

- HaBBIKAMHM COCTaBJICHHUS TaJIbBAHWMYECKUX DJIIEMEHTOB I IeNiell ompeaeneHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTHUK M KOHCTAHT PAaBHOBECHS HCCIIEIYEMOM pPEeaKInu;

- 3HAHHUSIMH OCHOBHBIX 3aKOHOB XMMHUYECKON KWHETUKH, BIUSHUS PA3INYHBIX (DaKTOPOB
(TemMmeparypsl, JaBICHUS, KaTalu3aTopa) Ha CKOPOCTh XMMUYECKON PEaKIUH.

3. KpaTkoe coaep:xaHue IUCUMIIIHHBI

Xumnueckasi kKuHeTuka. CKOpOCTh XUMUYECKON peaklK, KOHCTaHTa CKOPOCTH, MOPSI0K
U MOJICKYJIIPHOCTh peaknnu. KuHeTnka HeoOpaTUMBIX peakmuii 1-ro, 2-ro, 3-ro u HYJIEBOTO
nopsiakoB. JuddepeHnnanbHble ¥ WHTETPAIBHBIE METOIBI OIMpPEACNCHHs TMOPSIKAa PEaKIIHH.
Cnoxuble peakuuu. [IpyHUIMI HE3aBUCHUMOrO MPOTEKAHUSA  DJIEMEHTAPHBIX  PEaKIIMil.
OOpatumble, mapajUlelbHBIE H IOCJIEIOBAaTelIbHbIE peakuud 1-ro mopsiaka. Bnusaue
TEMIIepaTypbl Ha CKOPOCTb peakiuu, NpuOmmbKkeHHoe mnpaBuio Bant-T'odda. YpaBuenwme
Appennyca, nuddepeHanbHas U HUHTErpaibHble (OPMBI ypaBHEHUS. DKCIOHEHIUATbHAS
dopma ypaBHeHUST AppeHnyca. DHEprusi akTUBALIMU U MPEIIKCIOHEHIUATbHBIA MHOKUTEb.

Teoprun XUMHUYECKONM KUHETUKH: TEOPUS aKTUBHBIX COYNAPEHUN U TEOPHUS MEPEXOJHOTO
coctossausi TIIC (akTHBHPOBAHHOTO KOMIUICKCA). OHTANBINSA M DHTPOINUS AaKTUBAIIHH.
DOTOXUMHUYECKUE peaKIuH. XuMudeckue u (porodu3uveckre CTaauu, BTOPUYHBIC MPOIIECCHI.
Kunetuka dotoxummuueckux peakuuid. CeHCHUOMIM3UpPOBAaHHBIE (OTOXMMHYECKHE PEaKLUU.
[emupie peaknuu, MEXaHU3MBI 3apOXKICHUS, Pa3BUTUS U 0OphiBa 1enu. Hepa3BeTBieHHBIC U
Pa3BETBICHHBIE ILEMHbIE pPEAKUUU. BepoATHOCTHas TeOpusi pa3BETBICHHBIX PpEaKIUil.
[IpenenbHbie ABICHUS B IIEMHBIX PEAKLMIX, HUKHUN U BEPXHUM Mpeebl BOCIIIAMEHEHHS.

Karanus. T'omoreHHnlii u rereporeHHbId Katainu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakiui. BnusHue karanuszaropa Ha TEPMOAMHAMUYECKUE U KUHETUYECKUE
napameTpsl peakiiuy. CeleKTUBHOCTh KaTaJIn3aTopa, KaTaJuTUYeCKas aKTUBHOCTb. | OMOr€HHBIN
katanu3. CIUTHBIA M pa3/ielbHbIi MEXaHU3Mbl KaTaJTUTUYECKOTO JIEUCTBUS. DHEPreTUUYECKUe
IUarpaMMbl B3aUMOJICHCTBHS peareHToB ¢ KaramumzatopoMm. OOmuid u  cnenuduyueckuit
KHCJIOTHO-OCHOBHOM KaTaJus. Karanuz KOMILJIEKCaMH MEePEXO0JIHBIX METaJIOB.
@epMeHTaTUBHBIM KaTainu3. ['eTeporeHHbld Kataiu3. THUIBI TETEPOr€HHbIX KAaTAIM3aTOPOB.
3aKOH JEHCTBYIOIMX MOBEPXHOCTEN. KMHETHKA reTeporeHHbIX peakini.

4. O0beM y4eOHOM JUCHUILINHBI

B 3auernbix | B akanmem.
Bunsl yueOHoi paboThI €AMHULIAX qacax
O01mas Tpy10eMKOCTh JUCHHUILUIMHBI 10 Y4e0HOMY IJIAHY 5 180




AyIMTOpPHBIE 3aHATHS: 0,44 16
Jlexuun (Jlek) 0,22 8
[Tpaktuueckue 3ansatus (113) 0,22 8
JlaGopaTopus - -
CamocrositeqbHas padora (CP): 4,31 155
Buj uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9

AHHOTaNuA padoyeil NporpaMmbpl IMCHUIIMHBI « TexHoorus
KOHIIEHTPHUPOBAaHHBIX AucnepcHbIx cuctem» (b1.B./1B.10.1)

1. Heap aucoumiauHbl - (HOPMHUPOBAHHE y OOYUAIONIMXCS CHCTEMAaTH3UPOBAHHBIX
3HAHUH O (DU3MUYECKON MPUPOJE TMOBEPXHOCTHBIX CHJI, NCHCTBYIOIIMX MEXIy YacCTHUIAMH B
Pa3IMYHBIX AMCIIEPCHBIX CUCTEMaX, BO3MOXKHOCTSX II€JICHAIIPABICHHOTO BIUSHHS Ha MPOICCCHI
CTPYKTYpPOOOpPA30BaHUS M CO3[JAHUS CHCTEM C 33J[aHHBIM KOMIUIEKCOM CBOWCTR.

2. B pe3yabtrare uU3yYeHHs JAUCHUIUIMHBI O0yYalUIWiicsi MO Tporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoamse cnenyrwmumu npodeccuonansabivu (I1K) komnereHIusIMu:

- TOTOBHOCTBIO HCIOJb30BaTh HOPMATUBHbBIE JOKYMEHTHI MO0 KauecTBY, CTaHIapTU3ALUN
U cepTudUKalMU MPOIYKTOB U U3JEIUN, HIIEMEHThl SKOHOMUYECKOTO aHalu3a B MPAKTHYECKON
nesrenbHocTH (T1K-3);

- TOTOBHOCTBIO MTPOBOAMTDH CTAaHAAPTHBIE U CEPTUPHUKAMOHHBIE UCTIBITAHHUS MAaTEpUAJIOB,
u3Jenuid U TexHosornueckux mnporeccon (I1K-17);

- TOTOBHOCTBIO H3y4yaTh HAaY4YHO-TEXHHYECKYI0 HMH(OpPMAINIO, OTEUYECTBEHHBIH U
3apyOexHBIN OMBIT 10 TeMaTuke uccinenoBanus (I1K-20).

3Hamb: COBPEMEHHBIE METOJbl OINpEACNICHUS pa3MEpoB YaCTHI[ U UX YICJIbHOMN
MOBEPXHOCTH; OCHOBHBIC BHJBl JWCICPCHBIX HAMOJIHHUTENEH; OCHOBHBIE OCOOCHHOCTH U
3aKoHOMepHOCTH aacoponuu [IAB u monmmMepoB 3 pacTBOPOB; METOJBI OIICHKH arperaTuBHON
YCTOMYMUBOCTUA AUCHEPCHBIX CUCTEM;

yMemb.: TIONy4YaTh AUCIEPCHBIE CUCTEMBI C 3aJJaHHBIM KOMILJIEKCOM TEXHOJIOTUYECKUX U
NOTPEOUTENBCKUX CBOWCTB;

énadems: OCHOBHBIMH METOJAMHU KOJJIOUJHOM XHMHHM TIpH pa3paboTKe COCTaBOB
pPa3IUYHOTO Ha3HAuYeHHs; 1a00paTOPHBIMH METOJUKAMU HCCICIOBAHUS TaKUX JAHCIIEPCHBIX
CUCTEM Kak 30JI1, TeJIU, SMYJIbCUU U CYCIIEH3UU.

3. Kparkoe comepxanue Q11 CHUIIIHHBI:

1. BBenenue.

OObekThl (apMmakonen W KOCMETUKU (KpeMbl, IIaMITyHH, 3yOHbIE MAacThl M JIp.) Kak
KJIACCHUYECKUE JUCTIEPCHBIE CUCTEMBI.

2. Hanonuurenu.

OcCHOBHbBIE XapaKTEPUCTUKHU HANOJHUTENEH: ¢opMa YacTHIl, JUCIEPCHOCTb, YyJeNbHas
MOBEPXHOCTb. METO/bl OLIEHKH pa3MepoB 4acTUll. MeToAbl MOJIy4YeHUs AMCIEPCHBIX YACTHII.
[TprMmepsl HAMOIHUTENEH, UCTIONB3YEMBIX B (DapMalEBTUUECKMX U KOCMETHYECKUX MPOJYKTaX.

3. AacopburonHOoe MOIU(DUIIMPOBAHKUE TOBEPXHOCTH YACTHUI] HATIOTHUTEICH.

AncopOuusi U3 pacTBOPOB Ha MOBEPXHOCTU TBEPIBIX TEN. AJCOPOIMS HEHOHOTECHHBIX
[TAB 13 moJiipHBIX U HEMOJISIPHBIX CPEJl HA TOBEPXHOCTH aJCOPOCHTOB PA3IMYHON MOJISIPHOCTH.
AncopOuust u3 pacTtBopoB HOHOTeHHBIX [IAB. Ilpumepbl pemnieHuss HEKOTOPBIX KOHKPETHBIX
TEXHOJIOTMUECKUX 3ajad.

4. Mex4acTUYHbIE B3aUMOJICUCTBUS B JUCIIEPCHBIX CUCTEMaX.

[lonsiTie 0 MOBEPXHOCTHBIX cuiax l-ro U 2-ro pona. PacknuHuBaromiee naBlieHUE,
SHEprusi W cuia B3auMoAecTBusi yacTHl. OCHOBHBIE COCTaBISIOIIME PACKIMHUBAIOIIETO
NaBJIcHUS. BapuaHThl YHEPreTHUECKUX KPHUBBIX B3aMMOJCHCTBYS YacTUIl. THITbI MEKUACTUIHBIX
KOHTaKTOB.



5. CrpykrypooOpa3oBaHHe B JUCIEPCHBIX CHCTEMaxX. Peollornyeckue CBOWCTBA
JUCTIEPCHBIX CUCTEM.

Tunsl NpPOCTPAaHCTBEHHBIX CTPYKTYp M YCIOBUS HMX BO3HMKHOBEHMs. CoBpeMeHHas
KJIacCU(UKaLMs TMPOCTPAHCTBEHHBIX CTPYKTYp. YCJOBHS HX BO3HUKHOBEHUS, crenudpuka
ctpoenusi. OcHOBBI peosnorud. Kiaccupukanust TUCHEpCHBIX CUCTEM IO MX PEOJIOTHYECKOMY
MOBE/ICHNI0. OKCIEPUMEHTAIbHbIE METOJIbl OLIEHKH PEOJIOTUYECKUX CBOWCTB JIHUCHEPCHBIX
CHUCTEM.

6. ®akTopbl, BIUSIOLIME Ha MPOLECCHl CTPYKTYpoOoOpa3oBaHUS B JUCIIEPCHBIX
CHUCTEMax.

Bnusinue pasmepoB, aHM30METpUU (OPMBI HACTHUIl, SHEPreTUUECKOW HEOJHOPOIHOCTH
MOBEPXHOCTU HA PEOJIOTUUECKOE MOBEICHUE JUCTIEPCHBIX CUCTEM.

7. DKCIiepUMEHTaJbHbIE METOJIbl OIEHKHM AarperaTMBHON YCTOMYMBOCTH AMCIEPCHBIX
CHUCTEM.

Meron  mpenenbHBIX — CEAMMEHTAIMOHHBIX  00bemoB. OIlleHKa  arperaTUBHOMN
YCTOMYMUBOCTU CUCTEM IO UX PEOJIOTHUYECKOMY MOBEJICHUIO.

8. PerynupoBaHue CTpYKTypHO-MEXAaHUYECKUX CBOMCTB CYCIIEH3UH U AMYJIbCUU.

BO,Z[HLIG CYCIICH3WHU MOJIAPHBIX HamoJIHUTEIEeH U HCIIOJIAPHBIX HaIOJIHUTEIICH. 9MYHI:CI/II/I
BO/1a-MacJio. OMYJIbCUU Macllo-BOJa.

4. O0beM yueOHOM JUCHMIIJIMHBI

B 3aueTHBIX B akanewm.

Bunpr yueGHO# paboThI eIUHULaX gacax
O01mas Tpy10eMKOCTh IMCIUILIHHBI 10 Y4eOHOMY IIAHY 2 72
AyAUTOpPHBbIE 3aAHATHS: 0,90 32
Jlexmum (JIek) 0,45 16
[Ipaktuueckue 3ansarus (I113) 0.45 16
Jlaboparopus - -
CamocrositesbHas padora (CP): 0,6 22
Buja koHTpOJIsSI: IK3aMeH 0,5 18

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«OCHOBBI TeXHOJIOTHUH JIeKaApcTBeHHbIX cpeacTB» (b1.B./1B.12.3)

1. Heap nmpenogaBaHusi AMCUMILIMHBI — (OPMHUPOBAHUE y CTYAEHTOB HEOOXOIUMBIX
3HAaHMIA B 00J1aCTH pa3pabOTKH, MPOU3BOACTBA U aHAIN3A JIEKAPCTBEHHBIX CPECTB.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoumuiics 1O mporpamme
O0akajiaBpuaTa J10JIKeH:
Obnaoamse cnenyromumu npodeccuonansabivu (I1K) komnereHIusIMu:

- TOTOBHOCTBIO HCIOJIH30BaTh HOPMATHUBHBIC JOKYMEHTHI IO KaYeCTBY, CTAaHAapPTH3AINN
U cepTU(UKAIMU TTPOIYKTOB U U3IEIUNA, HIEMEHThl YKOHOMHYECKOTO aHalu3a B MPAKTHIECKON
nesitensHOoCcTH (T1K-3);

- TOTOBHOCTBIO IMTPOBOAWUTL CTAHAAPTHBIC U CepTI/I(bI/IKaL[I/IOHHBIe HCIIBITAHUA MAaTCPUAJIOB,
u3nenui u Texrojorndeckux mpomeccos (ITK-17);

- TOTOBHOCTBIO M3y4yaThb HAyYHO-TEXHHYECKYI0O HWH(POPMAINIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaeaoanus (I11K-20).

3HAMb!

- TEXHOJIOTHIO TOTOBBIX JIEKAPCTBEHHBIX (POpM;

- YCTPOMCTBO U MPUHIIUIIBI IEHCTBUS OCHOBHOTO 00OPY/IOBAHHS;

- TPUHIMIBI BBIOOpA NEHCTBYIOMIMX W BCIIOMOTATENBHBIX BEIIECTB, PACTBOPHTEINCH,
00opyIoBaHus;



- HOPMAaTHBHO-TEXHHYECKYIO JOKYMEHTALUI0, PETIaMEHTUPYIOIIYIO IPOU3BOJCTBO
JICKapCTBEHHBIX CPEICTB, B TOM YHCJE IpaBWIa HaJJIEXKAalleHd NPOU3BOACTBEHHON IPAKTUKH
(GMP);

- KOHTPOJHMPYEMBIE IapaMETPbl U OCHOBHBIE METOJIBI KOHTPOJS KadeCTBa MCXOIHOIO
CBIpbs ¥ TOTOBOIO IPOAYKTA;

- METOJbI pEreHepalii PaCTBOPUTENEH, YTUIN3aLUU OTXOI0B U OYUCTKH CTOYHBIX BOJ;

ymemy:

- COCTaBUTh TEXHOJIOTMUYECKYIO M alNapaTypHYK CXEMbl IPOU3BOJCTBA JIEKAPCTBEHHBIX
CPEICTB;

- pa3paboTaTb M OCYLIECTBIATb MEPONPUATUS IO ONTHUMHU3ALUHU IPOLECCOB, IO
MOBBIIIEHUIO 0€30MaCHOCTH M SKOJIOTUYHOCTH IPOU3BOJICTBA.

enaoems:

- HaBBIKAMH HCIIOJIb30BaHUS HOPMATHBHOM JOKyMEHTalMu (3akoHojareiabHas 0asa,
BeylllMe MUPOBBIE (papMaKoIen) B IPOU3BOJICTBE JICKAPCTBEHHBIX CPEJICTB;

- HaBbIKaMHM IIPOBEIEHUS TEXHOJOTMYecKuX pacuéroB mnpousBoactsa [JIC; moucka
ONTHMAJIBHOTO MOAXO0/A K PEIICHUIO TPAKTUYECKUX BOIPOCOB.

HUMETh IIPEJCTaBICHUE:!

- 0 IOPSIAKE COCTAaBJICHUS TEXHOJIOTHYECKOIO PETIIAMEHTA HOBBIX IIPOM3BOACTB;

- 00 opraHM3alMM TEXHOJOTMYECKOrO TIpolecca MPOM3BOJICTBA B COOTBETCTBHH C
pErilaMeHTOM.

3. KpaTkoe coaep:xaHue IUCUUIIHHbI

1.BBenenne B Kypc TEXHOJOTMM  W3TOTOBJICHHMA  JICKApCTBEHHBIX (popM u
MPOMBIIIJIEHHOTO MTPOU3BO/ICTBA.

OcHoBHbIe TepMUHBI U TOHATH. Kitaccudukanus aeKapcTBEeHHBIX (pOpM M0 arperaTHOMY
COCTOSIHUIO, THUNy JHCIEPCHBIX CHUCTEM, IIyTSM BBEJCHHS B OpraHu3M (dHTEepajibHbIE U
NapeHTepalIbHbIE), M0 IPUMEHEHUIO, N03upoBaHUI0. KOHTpOib KayecTBa MCXOAHOIO ChIPbS,
MIPOMEKYTOUHBIX TPOJYKTOB U TOTOBBIX JIEKAPCTBEHHBIX (POPM.

2. Opranu3anys IPOMBIIIJICHHOTO POU3BOACTBA JIGKAPCTBEHHBIX (POPM

Texnonocusi  owcuokux JnexapcmeenHvlx ¢opm. OOmasi XapakTepUCTUKA KUIKHUX
JIEKapCTBEHHBIX (DOPM: PACTBOPHI, CUPOIIbI, CYCIIEH3UHU, IMYJIbCUU. CTepUIIbHBIEC U alTUPOTCHHbIE
JeKapcTBeHHbIEe  (opMbl:  oOmias  xXapakTepucTHUKa,  KiaccuuKamus,  TpeOOBaHMS.
[IpombIIIeHHOE TPOU3BOJCTBO JKUAKUX JIEKapCTBEHHBIX (PopM. OcoOEHHOCTH MPOM3BOJACTBA
HEKOTOPBIX MHBEKIIMOHHBIX JIEKAPCTBEHHBIX (HOPM.

Texnonozuss meépovix iekapcmeeHuvix ¢popm. TEXHONOTHS MOPOITKOB. XapaKTePUCTHKA
TabJIETOK Kak JieKapcTBeHHOW (opMbl. OCHOBHBIE TPYIIBI BCIIOMOTaTENbHBIX BEIIECTB B
Npou3BOJCTBE TabneTok. Bribop TexHOonoruum TabIEeTUPOBaHHUS B COOTBETCTBUU C (PU3UKO-
XUMHUYECKUMH U TEXHOJOTMYECKUMHU CBOMCTBAMHU TaOJETHUPYEMbIX Macc. TeXHOIOTMYeCKHid
IpoIiecc MPOM3BOACTBA TAOJIETOK: MPsIMOE MPEeccoBaHue, rpanyaupoBanue. [lokpbiTue TabIeToK
000JI0UKaMH: TpeccOoBaHHbIC, IUIEHOYHbIE M JIPa)KUPOBAHHBIC MOKPBHITHS. TpUTYypallOHHBIE
tabnerkn. KouTpomp kauectBa Tabmetok. ['panynsl. Mukpoapaxke. Cnancynbl. [[paxe.
TexHon0rnu NOJy4eHUs.

Texnonoeuss maekux aekapcmeenuvlx ¢opm. OOmas XapaKTepUCTUKAa MATKUX
JeKapCTBEHHbIX ¢opM: Masu, rend, cynno3utopud. CoBpeMeHHbIE TpeOOBaHUS K
AMYJIBCUOHHBIM U TrenieBbIM ocHOBaM. KoHTponp kadecTBa. TexHONOIMs M cTaHAApTU3aLUs
rejxe m Masze Ha (apMmaineBTHUECKUX Tpeanpustusx. CyNImo3uTOpuu: ompeaeieHne, oomue
cBoiicTBa. CriocoObI MOTy4EHUs CYNTIO3UTOPUEB B IPOMBIIIUIEHHBIX YCIOBHSIX.

Texnonocus 2a3000pasHvlx nexkapcmeeHuvix @opm. DapManeBTUYECKUE adPO30JIH:
XapaKTepUCTUKAa W KiIacCHUpuKanus. Bumbl a’po30JbHBIX CHUCTEM. TEXHOIOTHS pa3IHYHBIX
a’pO30JIbHBIX cucTeM. TpeOoBaHUS 1 OCOOEHHOCTH TEXHOJIOIMH TJIa3HBIX JIEKAPCTBEHHBIX (POPM.

4. O0beM yueOHOM JUCUMIIJIMHBI



B 3aueTHBIX B akanewm.
Bunpr yaeGHO# paboThI eIUHULaX gacax
O01mas Tpy10eMKOCTh JMCHUILIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIMTOpHBIE 3AHATHS: 0,90 32
Jlexmum (JIek) 0,45 16
[Tpaktuueckue 3ausarus (I113) 0.45 16
Jlaboparopus - -
CamocrositesbHas padora (CP): 0,6 22
Buja KoOHTpOJIsSI: IK3aMeH 0,5 18
24. IIporpaMmMbl NPaKTHK M OPraHU3alUsl HAYYHO-MCCJIE0BaTeIbCKONH pPadoThl
00y4aroumuxcs.

4.4.1. IIporpaMMsbl NpaKTHK

B cootBerctBun ¢ ®I'OC BO 6akanaBpmata mo HampasieHuio moarotoBku 18.03.01
«XuMUYeCKass TCEXHOJOTHs» IpaKTHKa SBISICTCS 00s3aTeIbHBIM  Pa3JeioM OCHOBHOM
00pa3oBaTeNbHONW MporpaMMbl OakalaBpwaTa W OTHOCATCA K ee¢ BapuaTuBHOM dvacth. OHa
npencTaBiasieT co0oi BuA Y4eOHBIX 3aHATUN, HEMOCPEICTBEHHO OPHEHTUPOBAHHBIX Ha
podeCCHOHAIBHO-TTPAKTUYECKYIO MTOJATOTOBKY 00YYaIOUXCSI.

[Ipu peanuszanuu naHHOW MporpaMMbl OakajgaBpuaTa MPEeIyCMATPUBAIOTCS CIETYIOLIUE
BHUJbI ITPAKTHUK:

- yueOHas;

- IMPOU3BOJACTBCHHAA, B TOM YHCJIC, IPCAAUIIIIOMHAA.

YueOnas paKTUKa SIBJISIETCA MPAKTUKOUN o OJIyYECHUIO HEPBUYHBIX
poeCCHOHAIBHBIX YMEHUW M HaBBIKOB M ocymiecTBisieTcss B PXTY um J[.M.Menneneea Ha
TEXHOJIOTUU XI/IMI/IKO-(bapMaI_[eBTI/I‘{eCKI/IX U KOCMCTHYCCKHX CpCACTB, 4 TaKXKXC Ha Oaze
CTOPOHHUX Hay4dHO- HccienoBarenbckux opranm3anuii (MHO0C PAH, MOX PAH, UbX PAH u
Ap.).

IIpousBoacTBeHHas mnpaktuka ocyiiectsisercs B PXTY um .M. MenneneeBa Ha kadeape TEXHOJIOTHU
XUMHUKO-(apMaleBTHIECKIUX U KOCMETHYECKHX CPEJICTB M B HAYYHO-HCCIICIOBATENCKUX MOAPA3ICICHHSX; & TAKKE
Ha 0a3e CTOPOHHUX HAy4YHO- MCCIIEIOBATEIILCKUX OPTaHM3aMi U Ha XuMHIecKuX npeanpusatusx (3A0 "lllenkoBo
Arpoxum", ®I'YII "MockoBckuii »HmokpuHHbi 3aBon" OI'YII "THIT "HUOIuK", ®I'BY «IWUJICuHII»
(FocymapcTBeHHBI WHCTHTYT JIGKAPCTBEHHBIX CPEICTB W HayIiexkammux NpakTuk), @I'BY «[emaTomorndeckuit
Hayunerit Ilentp» Munsapas-conpassutust Poccuu, 3A0 "BAC®", OOO "Kommanus "Pycmemko", OOO
"Koponés®@apm", OAO "Axkpuxun". I[Ipon3BojcTBEHHAs MPAKTHKA MPOBOJUTCSA B CIEAYIOMUX (opMax: MpaKTHKA

o MOJYUYCHHIO Hqu)CCCI/IOHaJ'H)HLIX yMeHI/Iﬁ n  OIlbITa HpO(l)eCCI/IOHaHLHOﬁ JACATCIBPHOCTU (B TOM YHCIJIC
TCXHOJIOTHYCCKas HpaKTI/IKa) 1 HAYYHO-UCCJICA0OBATCIIbCKas pa60Ta.

[IpepiumiioMHass  MpakTHKa  SBIAETCS  YacThlO  IPOU3BOACTBEHHOM  MPAKTHKH.
[Mpenmuriomuas mpaktuka ocymectiusiercs B PXTY um J[.M.Menneneea Ha kadenpe
TEXHOJIOTUH XHUMUKO-(hapManeBTHIECKUX W KOCMETHYECKHX CpeAcTB, Ha JIPYIuUX Kaq)enpax N B HAy4YHO-
UCCJICIOBATENILCKUX TOAPA3JCICHUAX; Ha 0a3e CTOPOHHHX HAYYHO- HCCIIEIOBATEIECKUX
opranuzamuii (PI'BYH Unuctutyt oprannueckoit xumun uMm. H. [I. 3enmunckoro PAH, ®I'bYH
«HNN Ouome-mumuHckor xumuu wumenn B. H. OpexoBuuay, ®OI'BYH HHcTHTYT
Ouoopranndecko xumun umMeHu akajgemMukoB M.M. llemskuna u F0.A. OpunaankoBa PAH,
OI'BYH UWncturyr oOmeit u Heopranmmueckoit xumum uMm. H. C. Kypnakoa PAH, AO
«'EAEOH PHUXTEP-PYC", 3A0 «MockoBckas (apmamneBtuieckas ¢adpuka», OAO
«Hmwxdapm», OAO «AsBaPyc», OO0 «Takema ®apmackrotu-kanc», OO0 «JlabopaTopus
«Kuas Kocmeruka»y, OOO «I'pynna xommanmii «[ITHU» (MpoW3BOACTBO MHIIEBBIX
uarpeanerToB), OO0 «Mpsun 2», 3A0 «DapmcunTes», 3A0 «HCTUTYT (hapMarieBTHUECKHX
texnonoruit», OO0 «Cepmukcy, BT «XumPap», 3A0 «PapmdPupma «Cortekc», OAO
«Kocmernueckoe oobenunenne «CBoboma», OAO «Banenta dapmarneBtuka», OO0 «KPKA-
Pyc», 3A0 «3uO-3gopoBee», 3A0 «Kanondapma-npomakma», OO0 «Korron Kmad»
(mpou3BoACTBO KOocMeTUukH U cpeacTB rurueHsl), OO0 «Moc®@apm», OO0 «Uucras Jlunusy,
AO «"'ocHUMcunTe30€10K», B COOTBETCTBUH C TEMATUKOM BBIMTOJTHAEMOMN pabOTHI.



4.4.2. Opranu3zaumsi Hay4YHO-HCCJIEI0BATEILCKOH PadoThl 00y4aIOIIUXCH.

B cootBerctBun ¢ ®I'OC BO 6akanaBpmata mo HampasieHuio noarotoBku 18.03.01
XuMuYecKasi TeXHOJIOTHS HAyYHO-HCCIIEeI0BaTeNbcKast paboTa 00yJarommxcs SBISETCS OTHUM
U3 BUJOB IMPOBEIEHUS TNPOU3BOACTBEHHOM TMPAKTUKU W HampapieHa Ha (GOpMUPOBaHUE
OOIIEKYIBTYPHBIX M TMPO(eCCHOHANBHBIX KOMIIETCHIIUH B COOTBETCTBHHM C TPEOOBaHUSIMHU
oI'0C BO.

B pamkax moaroroBkm OakamaBpa 1o mnpodumiro  TeXHONOTHS CHHTETHYECKHX
OMOJIOTUYECKH aKTHBHBIX BEIECTB, XUMUKO-(apMalleBTUUECKUX MPEnapaToB U KOCMETUYECKUX
CPEICTB MPEeNyCMaTPUBAIOTCS CIEAYIOUINE BUIBI U JTANbl BBIIOJHEHUS W KOHTPOJIS HAyYHO-
MCCJIEI0BATENIbCKOM paboTHl OakagaBpa:

- IUIAaHUPOBAHHUE W HAYYHO-HCCIEAOBATEIHCKOW PaOOTHI, BKIIFOYAIOIINE O3HAKOMIICHHE
C TEeMaTUKOW HCCIENOBATENbCKUX PA0OT B JAaHHOW 00JacCTM M BBHIOOP TEMbI HMCCIEIO0BaHUSA,
Hanucanue pedepara no n30paHHOH Teme,

- IpOBeJEHUE HAYYHO-HCCIEI0BATEIbCKON paboTHI;

- KOPPEKTHPOBKA IUIaHA IPOBEJCHHS HAYIHO-UCCIIEI0BATEIHCKON paOOTHI;

- COCTaBJICHHE OTYETa O HayYHO-HCCIIEeI0BaTENbCKOM padoTe;

- TmyOnMyHAas 3alIUTa BHIIOJHEHHOW PabOTHI.

OcHoBHOM (OpMOI MIIAHUPOBAHUS U KOPPEKTUPOBKU MHIMBUIYaJIbHBIX [JIAHOB HAYYHO-
HCCJIEIOBATENILCKOM paboThl 00y4aeMbIX SIBJISIETCS OOOCHOBaHHME TEMBI, OOCYXICHHE TUTaHA U
IPOMEKYTOUHBIX PE3yJIbTATOB HCCIEAOBAaHUS B paMKax HayYHO-UCCIIEOBATEILCKOTO CEMUHApA.
B npotiecce BBIOTHEHUS HAYYHO-MCCIIEOBATEIHCKOM paOOThI M B XOJI€ 3aIIUTHI €€ pe3yIbTaToOB
JOJI’KHO TPOBOJUTHCS IIUPOKOE OOCYXKJEHUE B y4EOHBIX CTPYKTypax By3a C IpPUBJICUCHHUEM
paboTonaTenell ¥ BEAYIIUX HCCIEAOBATENCH, MO3BOJISIONICE OLICHUTh YPOBEHb MPUOOPETEHHBIX
3HaHWM, yMEHUH, CPOPMUPOBAHHBIX KOMIETEHIMHA M MPOQPECCHOHAIBHOTO MHUPOBO33PEHUS
00yJaromuxcs.

4.4.4 IIpaxtuku (b2)

AHHOTanuA padoyeil NpPOrpaMmbl AUCHUIIMHBI
«Y4eOHast npakTuka» (b2.Y.1)

1. Heap y4eOHOH NPaKTHKM — TOJYYEHHE CTYIEHTAMU OOIIMX TPEICTaBICHUH 00
OCHOBHBIX THUIaX OMOJIOTMYECKH aKTHBHBIX BEIIECTB, 3HAKOMCTBO C PaOOTOM MpEeANpHUATHI U
WHCTUTYTOB, 3aHSATHIX TIOMCKOM, pa3paboTKOil MeTOnoB cuHTe3a, aHanm3oM BAB, a Ttakxke
MOJy4YE€HUE TEPBUYHBIX MPO(PECCHOHAIBHBIX YMEHHUW M HABBIKOB IIYTEM CaMOCTOSTEIHHOIO
TBOPYECKOTO BBIMIOJHEHHUS 3aa4, TOCTaBICHHBIX TPOTPaMMOM MPaKTUKHU.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamoluiicss 1O Nporpamme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyrouumu npodeccunonanbHbiME (1K) komneTenusamu:

- CIIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIISTh TEXHOJOTHUECKUH MPOIECC B COOTBETCTBUHU
C perJaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA ISl U3MEPEHHUS OCHOBHBIX MapaMeTpoOB
TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CIIOCOOHOCTh MPUHUMATh KOHKPETHBbIE TEXHUYECKHE peUIeHHs MpH pa3paboTKe
TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTUU C YYETOM
9KOJIOTHUYECKHX TocieacTBuil ux npuMmenenus (11K-4).

3Hamy:

- MOPSAIOK OpraHu3alliM, IJAaHUPOBAaHUS, NPOBEACHUS M OOECHeueHus Hay4dHO-
UCCIIEIOBATEIbCKUX PA0OT C MCIOJIH30BAHUEM COBPEMEHHBIX TEXHOJIOTMH B 00JacTH CHHTE3a
BAB.

ymemy:

- OCYIIECTBJISATh TMOUCK, OOpabOTKYy W aHadu3 HAyYHO-TEXHHYECKOW WHGOpMAIMH 10
npoQ IO MPOIIEHHON MPAaKTHUKH, B TOM YHCJIEe ¢ IPUMEHEHHEeM Internet-TexXHoJIOoTHiA;



- WCIIONIb30BAaTh COBPEMEHHBIC TMPUOOPHI M METOJUKH TIO0 TMPOPIII0 MPOrPaMMBI
OakanaBpuaTa, OPraHH30BBIBATH MPOBEIACHHE DKCICPUMEHTOB W HCIBITAHHH, MPOBOJHUTH HMX
00paboTKy U aHATM3UPOBATH UX PE3YIbTATHL;

enaodemsn:
- CIIOCOOHOCTBIO M TOTOBHOCTHIO K MCCIIEJIOBATENBCKON NEATEIBHOCTH MO MPOoduiio
M3ydaeMoi mporpamMmbl OaKaiaBpuaTa;
— METOJOJIOTUYECKUMHU  MOAXOJaMH K  OpraHM3aliil  HAyYHO-HCCIIEOBATEIILCKOH |
00pa3oBaTeNbHON NeATeIbHOCTH;
— CHOCOOHOCTBIO Ha IPAKTUKE HCIIOJIb30BaTh YMEHHUS W HABBIKM B OPraHU3allld HaydHO-
UCCIICIOBATEIILCKUX M MPOCKTHBIX PadoT;

3. Kpartkoe cogep:xanue yueOHO NPAKTHKHU

VYuebHas mpakTHKa TPOBOAUTCA B 4 cemecTpe B (opMe TEOPETHUECKUX 3aHATUH WU
AKCKYPCHH.

1. O3HakomneHue c wucropueil mnpousBoactsa BAB, mnpupogHsiMH MaTepuanamu,
WCIIOJIb3YEMBIMH I OTUX LIETCH.

Opranuueckue COEOUHEHMSI M UX MECTO B HCTOpuM uenoBeuecTBa. Kiaccel BAB.
[IepcrieKTHBBI pa3BUTHUS IPOU3BOJCTBA.

ITocemenne TeMaTHYECKUX IKCIIO3ULIMM MY3€€B U BBICTaBOK.

2. [IlocemieHue WHCTUTYTOB M MPEANPUITHN 3aHATBIX CHHTE30M, aHAIU30M H
npousBoacTtsoM bAB.

O3HaKoOMJIEHHE ¢ OCHOBHBIMM TE€XHOJIOTUYECKUMU CTAJUSIMU U CIIOCOOaMU ITPOU3BOCTBA
BAB, cBoiicTBamMH 1 001aCTSIMH UX IPUMEHEHHS.

3. O3HaKOMJIEHHME C NEPCNEKTUBHBIMUA Hay4YHBIMH Pa3pabOTKaMH B 00JacTH CO3JaHMs U
npumeHenus BAB. Ilocemenne Hay4dHbIX 1abopaTtopuii Kadeap U 3HaAKOMCTBO C OpraHU3aIuei
paboTHI B MCCIIEAOBATEIIBCKOM JIa0OpaTOPHH.

4. IToaroToBKY OTYETa O MPOXOKIACHUN YIEOHON PAKTUKU.

TpeboBanust, npeabsaBIsieMble K HATUCAHUIO U PEACTABICHUIO OTYETA.

KonkpertHoe cozep:kanue yueOHON MPAKTUKU ONPEIEISeTCS ¢ Y4eTOM BO3MOXKHOCTEH U
UHTEpeCcOB Kadeapsl, OpraHU3yoLed MPakTUKY, U IPUHUMAIOIIEH OpraHU3altu.

4. O0beM y4eOHOM NPAKTHKH

o B 3averneix | B akagem.
Bunsl yueOHoii paboTh

CANHHNIIax qacax
O01mas Tpy10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108
CamMOoCTOSITETbHOE TOJIYYEHHE U OCBOCHUE 3HAHUHM, YMEHHI 3.0 108

Y HaBBIKOB B COOTBETCTBHUU C IPOTPAMMOM

Bua uTOoroBoro KOHTpOJIsA: 3a4eT ¢ OLEHKOM - -

AHHOTamuA padoyeid MPOrpaMmMspl TUCUUIIJIHHBI
«IIpousBoacreennas npakruka» (b2.11.1)

1. Ilenp npakTHKH — TPAKTUYECKOE M3YyYEHUE TEXHOJOIMM IPOU3BOACTBA
Ouonorndyeckn axkTUBHBIX BemecTB (BAB): arpoxumuyeckux, JI€KapCTBEHHBIX IpenapaTos,
KOCMETHYECKUX CPEJICTB U JIP., CTPYKTYPbI IPEIIPUATHUS, METOJIOB U OCOOCHHOCTEH yIpaBiIeHUs
IPOM3BOJICTBEHHBIM MpoleccoM. DopMUPOBaHUE Y 00yUYaOLIErocs ClIOCOOHOCTH OCYIIECTBIATh
TEXHOJOTMYECKUI mpouecc Ipou3BojacTBa BAB u Apyrux NpoaykTOB B COOTBETCTBHHM C
pErlaMeHTOM.

2. B pesyabrare wu3y4eHusi AUCHUILVIMHBI O0ydYaloluiicds 1O NporpamMme
0akaJjiaBpUaTa J10JIKeH:



Obnaoams cnenyromumu npodeccuonansabivu (I1K) komnereHIusIMu:

- CIOCOOHOCTH U TOTOBHOCTh OCYIIECTBIIATH TEXHOJIOTMYECKUH MPOIIECC B COOTBETCTBUU
C PCTIIaMCHTOM U HUCIIOJIB30BAaTh TCXHUYCCKUC CPCACTBA I USMCPCHHUA OCHOBHBIX IMAapaMCTPOB
TEXHOJIOTHYECKOTO TMPOoIecca, CBOMCTB chIpbs U mpoaykiuu (ITK-1);

- TOTOBHOCTb NPUMCHATH aHAJIUTUYCCKUC U YUCJICHHLIC MCTO/bI PCIICHUA MMOCTABJICHHBIX
3aJa4, UCIOJb30BaTh COBpEeMEHHbIe MH(GOPMALMOHHBIE TEXHOJOTUH, MPOBOAUTH OOPabOTKY
UHpOpPMALlMM  C  HUCHOJB30BAHMEM  MPHUKIAIHBIX  HPOTPAMMHBIX  CPEICTB  cepsl
npodhecCHOHANBHOM AeSITeTbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH NpodeccHoHalbHOM 00JacTH, MaKeThl MPUKIAAHBIX MPOTpaMM IS pacyeTa
TEXHOJIOTHYECKUX mapameTpoB obopynoanus (I[1K-2);

- TOTOBHOCTb HUCIOJIb30BATh HOPMATHUBHBIC NOKYMCHTEI IO KA4YCCTBY, CTaHAAPTU3allUU U
cepTuUKany NPOAYKTOB U U3JEIHMNA, 3IEMEHThl SKOHOMHUYECKOTO aHaju3a B MPaKTUYECKOU
nestrenbHOoCcTH (T1K-3);

- CIIOCOOHOCTh MPHHUMATh KOHKPETHBbIE TEXHUYECKHE pelIeHHs Mpu pa3paboTke
TCXHOJIOTUYCCKUX MTPOHCCCOB, BI:I6I/IpaTI: TCXHUYCCKHUC CPCACTBA W TCXHOJIOTMU C Y4YCTOM
9KOJIOTUYECKHX TociencTBuil ux npumenenus (11K-4);

- CHOCOGHOCTB HCIIOJIb30BAaTh IIpaBuUjia TCXHUKH 6630HaCHOCTI/I, HpOI/ISBOI[CTBCHHOI\/’I
CaHUTAapUHU, TOXKapHOH OE30MaCHOCTH M HOPMBI OXpaHbl TPyAa, U3MEPSATh U OLIEHHUBATH
napamMeTpbl MPOU3BOACTBCHHOI'O MHUKPOKJIMMATA, YPOBHA 3albUICHHOCTH MW 3ara30OBaHHOCTH,
myma, v BuOparuu, ocseneHHoctn padounx mect (I1K-5);

- CIOCOOHOCTh HaJlaXMBaTh, HACTPAUBATh U OCYILECTBIISATH NMPOBEPKY O0OOPYAOBaHUS U
nporpammHubix cpeacTs (ITK-6);

- CIIOCOOHOCTH MPOBEPSITH TEXHUYECKOE COCTOSTHUE, OPTaHU30BBIBATH MPOPUITAKTHIESCKHE
OCMOTPBI U TEKYIIHH peMOHT 000py/I0BaHuUs, TOTOBUTH 000PYAOBaHNE K PEMOHTY M IPUHUMATh
obopynosanue u3 pemonta (I1K-7);

- TOTOBHOCTh K OCBOCHHIO M IKCILTyaTallik BHOBL BBOAUMOTO 060pynoBanus (I1K-8);

- cnocoOHOCTh  aHANM3UPOBATh  TEXHUYECKYIO  JOKYMEHTalWIO,  MOoAOuparth
00opyoBaHKe, TOTOBUTH 3asBKU Ha IproOpeTeHue U peMoHT obopynoanus (I11K-9);

- CIIOCOOHOCTH TPOBOAWUTH AHANU3 CHIPbsl, MAaTEPUAIOB U TOTOBOM MNPOIYKIIHH,
OCYIIECTBIISATh OIEHKY pe3ynbraTtoB aHanu3a (I1K-10);

- CHOCOOHOCTh BBIABIISAT W YCTPAHATH OTKJIOHEHHS OT PEKUMOB  pabOTHI
TEXHOJIOTHYECKOT0 000pyA0BaHUS U TapaMeTpoB TexHosornaeckoro npomecca (ITK-11);

- TOTOBHOCTH NPOBOAUTH CTAHIAPTHBIC U CCpTI/I(l)I/IKaI_II/IOHHBIe HUCTIBbITaHUA MAaTCpUajioB,
u3nenui u Texrojorndeckux npomeccos (ITK-17);

- TOTOBHOCTH HCIIOJIbB30BAaTh 3HAHUA OCHOBHBIX (1)I/I3I/I‘-IGCKI/IX Teopm"l AJi1 pelICHUA
BO3HUKAIOIMIUX (PU3NYECKHX 3a7a4, CAMOCTOSATEIHHOIO MproOpeTeHus: GU3NUecKux 3HaAHUM, s
NOHMMAaHMS TPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIEC BBIXOISAILIMX 32 MPEICIIbI
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3HAMYb!

— TEXHOJOTMYECKHE TMPOLEcChl U OCHOBHOE TEXHOJIIOTMYECKOe 00O0pyaoBaHUE,
HCIIOJIb3yeMoe B Mpou3BoAcTBe bAB, ekapcTBEHHBIX, KOCMETHYECKUX CPEJICTB;

— OCHOBHBIC TPHHIMIIBI, METOJIbI U (OPMBI KOHTPOJS TEXHOJOTMYECKOro Iporecca H
Ka4ecTBa MPOAYKIIHH;

— OCHOBHBIE HOPMAaTHBHBIE JJOKYMEHTHI [0 CTaHAAPTU3ALMHN U CepTUGHUKALUK MTPOTYKIIUI
NpeAnpusATHii 1o npou3BoacTBY BAB, nekapcTBEHHBIX, KOCMETUYECKUX CPENICTB;

— TMpaBWia  TEXHHKM  O€30MACHOCTM U  TPOM3BOACTBEHHONM  CaHUTapHH;
OpPraHU3ALMOHHYIO CTPYKTYPY MPEANPUATHUS;

ymemu:



— HCHOJIb30BaTh TEXHUYECKUE CPEACTBA MJisi H3MEPEHUsI OCHOBHBIX IapaMeTpoB
TEXHOJOTMYECKOIO0  Mpollecca, CBOMCTB ChIpb U MNpOAyKUMH npeanpusatuii  BAB,
JIEKAPCTBEHHBIX, KOCMETUUYECKUX CPEJICTB;

— aHaJIM3UpPOBAaTh TEXHUYECKYI0 JOKYMEHTAlMI0, pEaln30BbIBAaTh Ha MPAKTUKE
TpeOOBaHUS HOPMATUBHON JOKYMEHTAIMH.

enadems:

— MeTOoJlaMU MPOEKTUPOBAHUS TEXHOJIOTUYECKUX JUHHUHA U 1M0A00pa TEXHOIOTUYECKOTO
000py/I0BaHusl, METOJaMH YIIPABIIEHUS TEXHOJIOIMYECKUMHU MPOLIECCaMH POU3BO/ICTBA;

— CHOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBISATH TEXHOJIOTHMYECKUN TIpollecC B
COOTBETCTBHH C PETIIAMEHTOM.

3. Kparkoe comepxanue 11 CHUNIHHBI

[Ipon3BOACTBEHHAS MPAKTUKA COCTOUT U3 IBYX ITAIOB:

— O3HAKOMJIEHHME C TE€XHOJoruel npousBojacTtBa bAB, ekapcTBEHHBIX, KOCMETUYECKUX
CPEJICTB;

— MPAKTUYECKOE OCBOEHUE TEXHOJOTMYECKHX IPOLIECCOB M METOJOB MX KOHTPOJIS Ha
KOHKPETHOM MpeANpUsATHU 1o MpousBoacTBY BAB u ux mnpekypcopoB (MHAMBUAYATbHOE
3a7IaHuE).

1. OsnakomieHue C TexHoJiorMeH mpous3BojacTBa BAB © uX mnpexypcopos
OCYILECTBIISICTCSI B BHJE AKCKYPCHUH Ha NPEANPUATHS COOTBETCTByIomero mnpoduist. [lpu
MOCELIEHUHN TMPEANpPUATHS U O3HAKOMIIGHHS C €ro JAeSTeIbHOCTBIO OOYy4aloUIuiics JOJDKEH
coOpaTh Marepual, He0OXOIUMBIN JIJIs TOATOTOBKH OTYETA IO MPAKTHUKE.

OT4eT no MpakTUKE BKIFOYAET:

- ICTOPUYECKYIO CIIPABKY O MPEANPUATHY;

- HOMEHKJIATYpy BBITYCKAEMOW MPOAYKIINH;

- BUJIbI 1 HOPMBI pacxojia ChIpbEBbIX MaTEPHUAJIOB;

- OIMCAHUE OCHOBHBIX TEXHOJIOTMYECKUX MEPEEIOB POU3BOJICTBA;

- METOJbI ¥ (POPMBI KOHTPOJISI TEXHOJIOTHUYECKUX TPOIIECCOB;

- MEPOIPUATHUS IO YCTPAaHEHUIO OTKJIOHEHHUH (HapyILIeHUH ) pexXUMHBIX TapaMEeTPOB
paboTbl 000PYAOBAHUS U TEXHOJIOTHUECKUX MPOIIECCOB.

2. [IpakTuecKkoe OCBOEHUE TEXHOJIOTMYECKUX MPOLECCOB HA KOHKPETHOM MPEANPUATHI
00y4aromuicss OCYIIECTBISIET B COOTBETCTBHM C HHIUBUAYAJbHBIM 33JaHUEM IO IPaKTHKE,
KOTOPOE BKJIFOYAET:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOU MPOIYKIUH, UX BUAOB U MapOK;

- tpeboBanus 'OCT P u apyroii HOpMaTUBHON JOKYMEHTAIIMU K KAYECTBY BBIITyCKAEMOI
IPOIYKLIHUH;

- U3yYEHHE CHIPHEBBIX MATEPUATIOB U METOJIOB BXOJHOI'O KOHTPOJIS;

- U3y4EHHUE NapaMeTPOB TEXHOJIOTUYECKOTO MPOIECcCa, IPEAYCMOTPEHHBIX B PETJIAMEHTE,
Y METOJIOB €r0 KOHTPOJIS;

- moApoOHOE OMMCAHUE BUAA M THUIA 00OPYIOBAHUS NSl OCYLIECTBICHHS KOHKPETHOTO
TEXHOJIOTMYECKOr0 MPOLECCa;

- IeMcTBUS 0OCITYKUBAIOIIETO TIEPCOHANA IPU YPE3BbIYAHBIX CUTYaIHSX.

[Ipu BBINOJIHEHWN UHAMBHUIYAJILHOTO 3aJaHUs CTYACHT JOJDKEH coOpaTh MaTepuaibl Mo
CTPYKTYpE NPEANPHUATHS, METOIaM YIIPABICHHSI, CUCTEME COBITAa TOTOBOW MPOIAYKIIHH.

4. O0beM y4eOHOH JUCHUILINHBI

. B 3auetneix | B akagem.
Bun yueGHO# paboThI A

€VHHLL. yacax
O01mas Tpy10eMKOCTb JMCHUILIMHBI 10 Y4eOHOMY IUIaHY 3 108
CamocrositesbHas padora (CP): 3 108

[Tocemenne npeanpussTuii o npousBocTsy bAB 1,0 36




PaboTa Ha npeANpUATHN 0 HHAUBUAYAILHOMY 33JJTaHHIO 1,5 54

[ToaroroBka u ciada oTyeTa Mo MpakTUKE 0,5 18

Bu HTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«[Ipenaumnomuas npaktuka» (b2.11.2)

1. leab NpakTHKH — 3aKPEIUICHUE TEOPETUUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB,
NOJYYEHHBIX B Iporecce oOyueHHs 1O TporpaMMe OakanaBpuara; HpUOOpeTeHHE
MPAKTUYECKOTO OMbITa PabOThl C UCTOYHHMKAMU HAyYHO-TEXHUYECKOW HH(pOpMAalWHU, OMbITa
[IOCTAaHOBKM ¥ BBIMIOJHEHUS! HAyYHO-UCCIIENIOBATEIbCKUX M MPOEKTHBIX 3aj]ay; OBJaJCHHE
METOI0JIOTHEN U MeTojaMu 00pabOTKHU pe3yabTaTOB UCCIEI0OBAaHUS; cOOP, MOATOTOBKA M aHAIN3
MaTepHaJIOB [0 TEMATHUKE BBITYCKHON KBaTH(PHUKAIIMOHHON pabOTHI.

[IpoxosxaeHue NpakTUKK IpU3BaHO (OPMHUPOBATH CIAEAYIOUINE KOMIIETEHIIUU:

- CIIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIISATh TEXHOJIOTHUECKUH MPOIECC B COOTBETCTBUU
C perjJaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEICTBA ISl U3MEPEHUS OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- TOTOBHOCTh MPUMEHSATh aHAIUTUYECKUE U YUCIICHHbIE METO/Ibl PEIICHUS TOCTaBICHHBIX
3a1a4, MCIOJIb30BaTh COBPEMEHHBbIE HH(OPMALMOHHBIE TEXHOJOTHH, MPOBOAUTH OOPabOTKY
uHbOpMallMd €  HUCHOJb30BaHUEM  MPUKIATHBIX  IPOrPaMMHBIX  CPEICTB  cdepbl
npo¢eCCHOHATBLHOMN JeSITeIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOIOTUU U 0a3bl
JTaHHBIX B CBOEH mpodeccHoHanbHOM 00acTH, MakeThl MPUKIATHBIX MporpaMM IJis pacyera
TEXHOJIOTUYECKUX MapaMeTpoB obopynoBanus (I11K-2);

- CIIOCOOHOCTh MPHHUMATh KOHKPETHBbIE TEXHUYECKHE pelIeHHs MpH pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEACTBA W TEXHOJIOTUH C YYETOM
9KOJIOTUYECKHX TociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTH IUIAHUPOBATh M MPOBOJUTH (PU3MUECKUE M XMMUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTH O00pabOTKY UX PE3yJIbTaTOB M OIEHHBATh IMOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bI U
YCTaHABIIMBATh TPAHUIIBI MX MPUMEHEHHS, MPUMEHATh METOJbl MAaTEeMATHYECKOTO aHajn3a |
MOJICIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO HccienoBanus (ITK-16);

- TOTOBHOCTBIO HCHOJIB30BATh 3HAHUE CBOWCTB XMMUYECKHUX HJIEMEHTOB, COCAMHEHUH M
MaTepHayioB Ha UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccunonanbHou nesreasHoctu (ITK-18);

- TOTOBHOCTH HCIIOJIb30BaTh 3HAHHUA OCHOBHBIX (M3UYECKUX TEOPUH sl peIIeHUs
BO3HUKAIOIMUX (PU3NYECKHX 3a7a4, CAMOCTOSTEIHHOIO MproOpeTeHust GU3NUecKuxX 3HaAHUH, s
NOHMMAaHMS TPUHIUIIOB paObOTHl MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOISIIMX 3a MPEICIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHnus (I[1K-19);

- TOTOBHOCTBIO H3y4yaThb HAyYHO-TEXHHUYECKYI0O HWH(POPMAINIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 1O TemaTuke ucciaeaoanus (I11K-20).

2. B pe3yabTare NpoxoxkIeHUs NPeINIVIOMHONA MPAKTHKHU CTYIEHT J0JIKeH

3Ham».

— OCHOBBI OPTaHU3AIUH U METO/I0JIOTUIO HAYYHBIX UCCIIEIOBAaHUH;

— COBPEMEHHBIEC HAyYHbIC KOHIENIIMU B 00JIACTH OPraHUYECKOT0 MaTEPUATIOBEICHNUS;

— CTPYKTYPY M METOABl YIPABJICHUS COBPEMEHHBIM IPOU3BOJCTBOM OpPTaHMYECKHX
KpacuTesen.

ymemy:

— paboTaTh C Hay4yHBIMH TEKCTaMH, IOJB30BAaThCS HAYYHO-CIPABOYHBIM amlmaparom,
0(QOpPMIISITH pe3yNIbTaThl HAYUYHBIX UCCIIEOBAHMIA;



— UCIIOJIB30BAaTh  IIOJYyYEHHBIE  TEOPETHUYECKHME  3HAHUS Uil  IPOEKTUPOBAHHUSA
TEXHOJOTHYECKHX JIMHUN TPEeIIpUITUIA OpraHUueCKOro CUHTE3a.

enaoems:

— HaBBIKAMU CaMOCTOSATEJIbHOW HAay4YHO-HCCIIEOBATEIbCKON esTeIbHOCTH, PabOThl C
HMCTOYHMKAMU Hay9HOU WH(popManuu, pedeprupoBaHms HAYYHBIX ITyOJIUKAIUN;

— MeToAaMHu [IPOEKTUPOBAHUS IIPOU3BOJCTB bAB, criocodamMu pacuera
TEXHOJIOTUYECKOTO 000pyI0OBaHHUS.

3. KpaTkoe cogep:kaHue npeAIHIIJIOMHON NPAKTHKH

TemaTnka mnpeIAMIUIOMHONM MpakTHKK CTYAEHTOB OakajmaBpuaTa OIpeeNseTcs
TEMAaTUKOH MX BBIMYCKHOM KBaIM(UKALMOHHOM pabOTBl M MOXKET MPOBOIUTHCS B HAY4HO-
UCCIIEI0BATEIbCKOM HJIM NMPOEKTHOM (opmare (IIPU BBINOJHEHUH HAay4HO-HCCIIEI0BATEIbCKON
WIN PACYETHO-IIPOEKTHON pabOTHl COOTBETCTBEHHO).

HayuHo-uccienoBarenbckass —NpakTHKa MPOXOJUT B HAaydHBIX  JIAOOpaTopusx,
TEXHOJIOTUYECKUX TOApa3ACICHUAX, MH(OOPMAIIMOHHBIX LIEHTPAaX HAyYHO-HUCCIIEIOBATEIBCKOM
opraHu3anu Wi B jabopatopusix Beimyckarormiel kadgeaper PXTY um. J[. U. Menneneena.
CryneHTbl 3HAaKOMATCA C TeKyledl paboTol mabopaTopuu, OCBaWBAIOT METOABI CHHTE3a
MaTepHaJIOB, NPOBOJAT OTAEIbHbIE (PU3MKO-XMMUYECKME U TEXHOJOIMYECKHE HCIBITaHMS,
nproOpeTaloT HaBBIKM MOMCKA HAyYHO-TEXHUUECKOW MH(pOpMaun u paboThl ¢ 6a3aMH JTaHHBIX,
Y4YacTBYIOT B 00pabOTKe pe3yJIbTaTOB UCCIEI0BaHUA U OATOTOBKU MX K IMyOJUKaIlUH.

IIpenaumuioMHas  OPAaKTHKAa  CTYJAEHTOB,  BBIIOJHAIOIIMX  PacdyeTHO-NPOEKTHYIO
BBIIYCKHYIO KBAJIM(UKAMOHHYIO paboTy, MNPOXOIUT B TNPOM3BOJACTBEHHBIX L€XaXx H
TEXHUUYECKUX OT/eNaX MPOMBIIUIEHHOTO NpeanpusaThs. CTylIeHThl 3HaKOMATCS CO CTPYKTYpOM
NPEANPUATHSI, HOPMATUBHO-TEXHOJIOTHYECKON JOKyMEHTAalMeH, perjlaMeHTaMu IpOM3BOJICTBA,
U3Yy4al0T CUCTEMY MEHEKMEHTa M KadecTBa NpoAykunu. OCHOBHOE BHHUMAHHUE YAENAETCS
NPaKTUYECKUM BONpocaM (YHKIHMOHUPOBAHHUA TEXHOJOTMYECKUX JIMHUM MPOU3BOJCTBA
NOPOAYKIMH, NpoOjeMaM JUAarHOCTUKM Opaka TOTOBOM MPOJYKLIUU M MEPOIPHITHUSM IO €ro
YCTPAaHEHUI0, BOIIPOCAM MHTEHCU(UKALUKN paOOThl TEIUNIOTEXHUUYECKUX arperaTos.

Bo BpeMst npoX0oXkaAeHHS MPEUITIOMHON MTPAKTUKH CTYJCHTHI COOMPAIOT MaTEpUAIIbI 10
TEMAaTUKE BBIMTYCKHOW KBATM(PHUKAIMOHHON pPa0OThl, aHAIM3UPYIOT HUX, HAMEYAlOT OCHOBHBIE
HaNpaBJICHUS U 33]1a4i pabOThI, BRIPA0ATHIBAIOT METOIOJIOTHIO PELICHHUS TUX 3a]1a4.

4. O0beM npeINIIOMHON MPAKTHKH

o B 3aueTHBIX B akanem.
Bunbr yue6HOM paboThI

eIMHUIAX yacax
O0mas Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIAHY 12 432
CamocrositesbHas padora (CP) 12 432

Bua KOHTpPOJIA: 3a4eT ¢ OLEHKOM - -

4.4.5 I'ocynapcrBennas uroropas arrecranus (b3)

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«l'ocynapcrBennasi urorosasi arrecranus» (b 3)

1. Iear rocynapcTBeHHON MTOroBOM aTTecTalmMM. [OoCyaapCcTBEHHas HWTOroBas
aTTecTallis OTHOCUTCS K 0a30BOM wacTH 00pa3oBaTeNbHON NpOrpaMMbl M 3aBeplIaeTcs
npucBoeHueM kBanugukanun «bakamaBpy. YcHemHOe NPOXOXKICHHE TOCYAapCTBEHHOM
UTOTOBOM aTTecTallMM SBJSIETCS OCHOBAHWMEM JUIs BbIA4M OOy4arolleMycs JOKyMEHTa O
BhICIIIEM O00pa3oBaHMM M O KBajnudukanuu oOpasia, yCTaHOBIEHHOTO MUHHCTEPCTBOM
obpazoBanusi U Hayku Poccuiickoni ®enepamuu. ['ocymapcTBeHHass WTOTrOBas aTTECTAIUs
oOyyaromuxcst 1Mo mporpamme OakangaBpHaTta MPOBOIUTCS B (opMe 3alMThl BBITYCKHOM
kBanmudukanuonnor padotel (BKP). 3amura BKP mnpenmomaraer, uto oOydaromuecs UMEIOT



TEOPETUYECKYIO U MPAKTUYECKYIO MMOJATOTOBKY B 00JaCTH OPraHMYECKOT0 MaTepHaOBECHNUS, B
TOM 4Hucye B 00JaCTH TEXHOJIOTHUS CUHTETUYECKMX OMOJIOTHYECKH aKTUBHBIX BEIECTB, XHUMHKO-
(apMarieBTUYECKHX penapaToB U KOCMETHUYECKUX CPEICTB.

Llenpto TOCynapcTBEHHOM HWTOrOBOM aTTECTAllMU SIBISETCS OOBEKTHBHAs OLIEHKA YpPOBHS
c(OPMUPOBAHHOCTH  OOIIEKYIBTYPHBIX, OO0IIENpPO(ecCHOHANBHBIX H  TPO(heCcCHOHATBHBIX
KOMIIETEHIINI BBIMTYCKHUKAa YHUBEPCUTETA, €0 TOTOBHOCTH K BBIIOJHEHHIO MPO(deccnoHaNIbHbIX
3ajad.

BreimyckHHK, OCBOMBIIMI MporpaMMy OakanaBpuarta, JOJDKEH 00JafaTh CleayHOIIUMHU
00IIEKYJILTYPHBIMH KOMITETCHIUSMU:

— CIOCOOHOCTBIO UCITOJIB30BAaTh OCHOBHI (PritocOCKUX 3HAHUN 11 (OPMHUPOBAHUS
MupoBo33peHdyeckoi nozunuu (OK-1);

- CIIOCOOHOCTBIO  AaHAJM3UPOBATH  OCHOBHBIE ATalbl W 3aKOHOMEPHOCTH
HMCTOPUUYECKOTO pa3BUTHs 001IecTBa 11 GOopMHUpOBaHMs TpaxaaHckoi mo3uiuu (OK-2);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI HKOHOMHUYECKMX 3HAaHUH B Pa3IUYHBIX
chepax xuzHeaesrenpHocty (OK-3);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHI MPABOBBIX 3HAHHMM B pa3iUYHbIX cpepax
nesitensHOCTH (OK-4);

- CHOCOOHOCTHIO K KOMMYHHUKAIIMU B YCTHOM U MHUCBMEHHOM (pOopMax Ha pycCKOM U
WHOCTPAHHOM  sI3BIKaX JUIS pEHICHUs 3a7ad  MEKIUYHOCTHOTO H  MEXKKYJIBTYPHOTO
B3aumoeicteus (OK-5);

- CHOCOOHOCTBIO PabOTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCTIPUHUMATH COLMANIBHBIE,
ITHUYECKHE, KOH(ecCHOHaNbHbIE U KyabTypHbIe pasnuuus (OK-6);

— CIOCOOHOCTBIO K caMoOpranu3anuu u camoodpasoBannto (OK-7);

- CHOCOOHOCTBIO HCIOJIB30BATh METOJABl U MHCTPYMEHTHI (PM3UYECKON KyIbTYphI
JUis o0ecTieyeHrs OTHOLEHHOM COIManbHOM 1 npodeccuoHanbHol aearensHoctu (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BATh IPHEMbl OKa3aHMUS IEPBOM MOMOIIHM, METOJIbI
3aIIUTHI B YCIOBUAX Upe3BbIYaiiHbIX cuTyanuii (OK-9).

BrImyckHUK, OCBOMBIIMI TporpaMmy OakaiaBpuaTta, JOJKEH 00JalaTh CIEAYIOUUMU
o0menpogeccHOHAIbHBIMH KOMIIETCHIIMSMU:

- CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJB30BaTb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHIUILIINH B MpodeccuoHanbHoi nesrenpHoctr (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBpPEMEHHOW (hM3HUECKON KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa JUIsl TOHUMAaHUS
OKpYy>KaroIiero Mupa u ssienuii npupoasl (OIIK-2);

- TOTOBHOCTBIO HCIIOIb30BaTh 3HAHUS O CTPOECHUU BEIIECTBA, IPUPOJIE XUMHUECKON
CBSI3M B Pa3jIMUYHBIX KJAcCaX XUMUYECKUX COEIMHEHUH JJisi TOHUMAaHUSl CBOMCTB MaTepUajoB U
MeXaHu3Ma XUMHUYECKHUX MPOIECCOB, MPOTEKAOIINX B OKpyxatoiieM mupe (OIIK-3);

- BJIQJICHUEM TOHMMAHHSA CYIIHOCTHM U 3HAaueHUs HUHPOpMaluUd B DPA3BUTHH
COBPEMEHHOTO MH(POPMAIIMOHHOTO OOIIECTBA, OCO3HAHUS ONACHOCTH U YIPO3bl, BOSHUKAIOIINX B
3TOM TIPOLIECCE, CIOCOOHOCThIO COOMIOJAaTh OCHOBHBIE TpeOOBaHUSA HWH(POPMALMOHHOM
0€301acHOCTH, B TOM YHUCIIE 3aIIUTHI TocyaapcTBeHHOM TaitHbI (OI1K-4);

- BJIAaJICHUEM OCHOBHBIMH METO/JaMH, CHOCO0aMH W CpEeICTBAMM IOJIy4eHHS,
XpaHeHus, nepepaboTku MHGOpPMAIMH, HAaBBIKAMH PAOOTHI C KOMITBIOTEPOM KaK CPEICTBOM
ynpasienus uapopmanueit (OI1K-5);

- BJIQJICHUEM OCHOBHBIMH METOJaMH 3aIlUThl IMPOU3BOJCTBEHHOTO IEpcoHaIa U
HaceJICHUSI OT BO3MOXKHBIX TTOCJIC/ICTBUIA aBapuid, KatracTpod, cTuxuitHbix 6enctBuii (OI1K-6).

BeimyckHuK,  OocBOMBIIMK ~ mporpamMmy  OakanaBpuata,  JOJDKEH  00JajmaTh
npogeccHOHAIBHBIMM  KOMIIETEHUHUSMH, COOTBETCTBYIOLIUMHU BHAAM TNPOQPECCUOHATbHON
NEeSITEIbHOCTH, Ha KOTOPBIE OPUEHTHPOBaHA MporpamMma OakamaBpuara:



- CHOCOOHOCTBIO UM TOTOBHOCTBIO OCYILECTBIISAITh TEXHOJOTHYECKUU IpoIecc B
COOTBETCTBUM C PErJIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA ISl H3MEpPEHUs
OCHOBHBIX IIapaMETPOB TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);

- TOTOBHOCTBIO TPUMEHATh AQHAJIWTUYECKHE K YHUCJICHHbIE METOAbl pPEIICHUS
MOCTaBJIEHHBIX 3aJa4, UCIOJIb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTHH, TPOBOJAUTH
00paboTKy WH(pOpMAIMK C HCIOJb30BAHUEM NPUKIAJAHBIX IMPOrPAMMHBIX CpEACTB chepsl
npodhecCHOHANBHOM AeSITeTbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JMaHHBIX B CBOEH Mpo(decCHOHANBHOW 00acTH, MaKeThl MPUKIATHBIX MpOrpaMM I pacyera
TEXHOJIOTHYECKUX mapameTpoB obopynoanus (I[1K-2);

- TOTOBHOCTBIO  HCIIOJIb30BaTh  HOPMATHBHBIC JIOKYMEHTHI IO  KadecTBY,
CTaHJAPTHU3AIUN U CePTU(PHUKAIIUH MMPOTYKTOB U MU3IEIHH, DIIEMEHThl SKOHOMHUYECKOTO aHaIn3a
B npakTtuydeckoi nesrensHocTH (11K-3);

- CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELICHUs MPU pa3paboTKe
TEXHOJIOTUYECKUX TIPOLIECCOB, BHIOMPATh TEXHUYECKHUE CPEICTBA U TEXHOJIOTUU C YYETOM
9KOJIOTHYECKHX TociencTBuil ux npumenenus (11K-4);

— CIOCOOHOCTHIO UCII0JIb30BATh npaBuia TEXHUKU 0e30MacHOCTH,
MIPOU3BOJICTBEHHOW CAaHUTAPUU, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbl TPYyAa, U3MEPSITh U
OLICHUBATh IapaMeTphl MPOU3BOACTBEHHOIO MHUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U
3ara3oBaHHOCTH, IITyMa, ¥ BHOparmu, ocBemenHoct padbounx mect (I[1K-5);

- CIIOCOOHOCTBIO ~ HaJaXWBaTh, HACTPauBaTb M  OCYLIECTBISATH  MPOBEPKY
obopynoBanus u nporpaMMHbIX cpeacts (ITK-6);

- CIOCOOHOCTBIO  TIPOBEPATh  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BBIBATh
npoduIakTHYECKHEe OCMOTPbI M TEKYLIUl PEeMOHT 0O0OpyIOBaHUS, TOTOBUTH O0OpYyIOBaHHE K
PEMOHTY U IPUHUMATh 000opynoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHUIO M JKCIUTyaTallid BHOBb BBOJMMOTO OOOpYIOBaHHS
(IIK-8);

- CHOCOOHOCTBIO ~ AHAJHM3UPOBATh TEXHUYECKYIO JOKYMEHTALUIO, TMOAOUPATH
00opy0BaHuE, FTOTOBUTH 3asBKH Ha MpHoOpeTeHne U peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTBIO NMPOBOJIUTH AHAIU3 CHIPhSl, MAaTEepUaJIOB M TOTOBOW MPOIYKIIHH,
OCYIIECTBIISATH OIEHKY pe3ynbraTtoB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKJIOHEHUS OT PEXUMOB pPaOOTHI
TEXHOJIOTHYECKOTo 000pyIOBaHUs U MapaMeTpoB TexHonormueckoro nporecca (IK-11);

- CIIOCOOHOCTBIO  TUIAHUPOBAaTh U TMPOBOJAUTH (PHU3MYECKHME U XUMHUYECKHE
9KCIIEPUMEHTHI, IPOBOJUTH 00PAaOOTKY UX PE3yJIbTAaTOB U OLIEHWBATH MOTPEUIHOCTH, BBIABUTATH
TUMOTE3bl M YCTAaHABIUBATH TPAHMIIBI X MPUMEHEHUS, MPUMEHITh METOJIbI MaTeMaTHYECKOTO
aHaJn3a U MOJACIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO nccnenopanus (ITK-16);

- TOTOBHOCTBIO TPOBOJUTh CTAHIAPTHBIE H CEPTH(PUKAIUOHHBIE WCIBITAHHS
MaTepuaoB, U3ENH U TeXHONIormueckux mporeccon (I1K-17);

- TOTOBHOCTBIO  HCIIOJIb30BAaTh 3HAaHHE CBOMCTB XHMHUYECKHUX 3JIEMEHTOB,
COCMHEHUI M MaTepualioB HAa HUX OCHOBE IS pelleHus 3aaad  MnpodecCHOHaIbHOM
nesitenpHoCcTH (ITK-18);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHMSI OCHOBHBIX (PH3UYECKUX TEOPUH ISl pELICHHUS
BO3HUKAIOMNUX (PU3UYECKHX 33724, CAMOCTOSATEIHHOTO pUOoOpeTeHus (GU3NUEeCKUX 3HAHUH, AJIs
MOHUMAaHHUS MPUHILIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE€ BHIXOASIIUX 3a Mpeesbl
KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19);

- TOTOBHOCTBIO HM3y4yaTh HAyYHO-TEXHUYECKYI0 MH(GOpPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaeaoanus (I11K-20).

3aBepIiaronMM 3TarnoM o0ydeHus 1o HarpasieHuto moArotoBku 18.03.01 Xumuueckas
TexHojorus, npopuinto «TexHOMorus CHHTETUYECKHX OWOJIOTMYECKH aKTHBHBIX BEIIECTB,
XUMHUKO-(PapMaIeBTUYECKUX MPEenapaToB M KOCMETHYECKHX CpPEICTBY» SBISETCS 3alluTa
BBITTYCKHOH KBaIM(PUKAIIMOHHOMN pabOThI OakasiaBpa.



B pesynbrare npoxoxAeHUsT roCyJapCTBEHHON HWTOTOBOM aTTecTaluy (BBITOJHEHHS
BBITTYCKHOM KBAIM(PUKAIIMOHHOMN paOOThI) CTYICHT JOJIKEH:

3HAMb:

- IOPSIIOK OpraHu3allvy, TUIAHWPOBAHUS U MPOBEACHUS HayYHO-UCCIIEI0BATENbCKUX paboT
C UCTOIH30BAHUEM ITOCIICTHUX HAYIHO-TEXHUYECKHUX JOCTHKCHUI B TAaHHON 001acTu;

- (U3UKO-XUMUYECKHNE OCHOBBI CHHTE3a TYTOIUIABKUX HEMETAJUIMYECKHUX W CHIIMKATHBIX
MaTepHalioB U MPUMEHSTh 3TH 3HAHUS HA MIPAKTHUKE;

- OCHOBHBIE TPEOOBaHHUS K MPEACTABICHUIO PE3YIbTATOB MPOBEACHHOIO HCCIEI0BAaHUS B
BUJIC HAYYHOT'O OTYETA, CTATbH WU JOKIA/a;

ymemb:

- CAaMOCTOSITEJIHO BBISBIIATH MEPCHEKTUBHBIC HAMPABICHUS HAYYHBIX HCCIIEIOBAHUIM,
000OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUYECKYI0 U TMPAKTUYECKYI0 3HAYMMOCTh MPOOJIEMBI,
MPOBOJIUTh  HKCIIEPUMEHTAJbHbIE HCCIEJOBaHUs, AaHAJIU3UPOBaTh M HWHTEPIPETUPOBATH
MOJIyYEHHbBIE PE3YIIbTATHI,

- OCYIIECTBJIATH MOUCK, 00pabOTKy U aHaJIN3 HayYHO-TEXHUYECKOH MHPOpPMALIUU 10 TEME
BBITNIOJIHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPHUOOpPAx, OPraHU30BBIBATH MPOBEACHUE SKCIICPUMEHTOB U
UCIIBITAaHUH, IPOBOJIUTH UX 00pabOTKY U aHANU3UPOBAThH PE3YJIbTaThI;

enaoems:

- METOJOJIOTUEd W METOAMKOW TPOBEJACHUS HAYYHBIX HCCIECIOBAHUMN; HaBBIKAMHU
CaMOCTOSITENIbHOW HAyYHOH M UCCIIE0BATENILCKOM padoThI;

- HaBbIKAMHM pabOThl B KOJUIEKTHBE, IUIAHUPOBATh M OPraHHU30BBIBATH KOJUIEKTHBHBIC
Hay4HbIE HCCIIEJOBaHUS; OBJIAJIEBATh COBPEMEHHBIMM METOJAMH MCCIIEIOBAHMUS W aHalu3a
MOCTAaBJICHHBIX TTPOOJIEM;

- CIIOCOOHOCTBIO pelIaTh IOCTABICHHBIC 3a/layd, WCIONB3YsSd YMEHUS W HaBBIKU B
OpraHM3ali HAyYHO-HCCIIEA0BATEIbCKUX U TEXHOJIOTMYECKUX paboT.

2. ConepxaHue rocyiapcTBeHHO UTOTOBOM ATTEeCTAIIUM.

I'ocynapctBennas utoroBas arrectaius B popme 3amutel BKP npoxoaut B 8 cemectpe
Ha 0a3e 3HaHUIl, MOJYYEHHBIX CTYyJCHTaMHU MPH W3Y4YEeHUH AUcUUIUIMH HampasineHus 18.03.01
XuMuYeckasi TEXHOJIOTHS.

locymapcTBeHHas WUTOTOBasi aTTecTallds OakalaBpOB —  3allUTa  BBITYCKHOM
KBATM(UKAIIMOHHONW pPabOThl TPOBOIUTCA TOCYAAPCTBEHHON HK3aMEHAIIMOHHOW KOMHUCCHEH
(I'3K).

Kontponb 3Hanuit oOyuaromuxcs, noaydeHHbIx npu ocBoeHun OOII, ocymecTBisercs
myreM npoBeneHus 3amuThl BKP u npucBoenus kBanudukanmu «bakanaBpy.

3ammra BKP sBasercs o00s3aTenbHONM MPOIEAYPOM HWTOTOBOM TOCYIAapCTBEHHOM
aTTecTallid CTYIACHTOB BBHICIIMX YYEeOHBIX 3aBEJCHHM, 3aBepIIAONIMX OOyYeHHE 110
HaIpPaBJIEHUIO MOATOTOBKHU OakanaBpuara. OHa MPOBOAUTCS MyOIMYHO HA OTKPHITOM 3acCelaHuU
I'DK cornacHo yTBep:KIEHHOMY JieKaHATOM TpaduKy, Ha KOTOPOM MOTYT MPUCYTCTBOBATH BCE
JKeJarolue.

Marepuainsl, IpeicTaBlsieMbIe K 3aIUTE:
BBITTYCKHas KBaau(UKaImoHHas paboTa (MOSCHUTEIbHAS 3aITUCKA);
3ajaHue Ha BelnojHeHne BKP;
0oT3bIB pykoBoautensi BKP;
peuensust Ha BKP;
npe3eHTanus (pa3gaTouHblil MaTepual), MOANNCAaHHAS. PYKOBOAUTENIEM;
JOKJIa.

B 3amaun I'OK BXOAST BBISIBJICHHE MOATOTOBICHHOCTH CTYACHTa K MPOo(ecCHOHATBbHON
JEATETbHOCTH U MPUHSTHE PEUICHUSI O BO3MOKHOCTHU BBIJAYHM €MY JUILIOMA.

Pemenue o mpucyxIeHUM BBINYCKHUKY KBadudukauuu OakajlaBpa NPUHUMAETCS Ha
3acemanuu ['OK mpocThiM OONBIIMHCTBOM MPH OTKPHITOM TOJOCOBAHWH YWICHOB KOMHCCHUU HA



OCHOBAaHHU PE3YJIbTATOB HTOTOBLIX HUCIIBITAaHUH. Pe3y.]’H:TaTBI ONnpeAC/IIOTCA  OLCHKaMU
COTIIUIHOY, «XOPOILIOY, KyTOBIECTBOPUTEIHHOY, «HEYIOBICTBOPHUTEIHHOY.

OOyyaromuiics WMeeT MPaBO IMOAATh B aNCUIAIUOHHYI0O KOMHCCHIO amNeJUISIUI0 O
HApyIICHWH, TI0 €ro MHEHHWIO, YCTaHOBJIIGHHOW TPOIEIyphl  3alIMThl  BBITYCKHOM
KBAJTM(PHUKAIIMOHHON paboThl. ANE/UISIKUS O HECOTJacuu C pe3yibTaTaMH 3alUThl BBITYCKHOM
KBATHM(UKAIIMOHHON pabOThl HE MPUHUMAETCS.

4.4.6 ®akyabratuBbl (OT/)

AHHOTanus1 padoyeil NPorpaMMsbl AMCUMILIMHBI (PAKyIbTATHBA
«IlepeBox Hay4HO-TexHHYecKoOil auTepatypsp (PT 1)

1. Heab AMCHMIIMHBI — MpHOOpeTeHne oOydaromuMucs oOIIeld, KOMMYHHUKAaTUBHON U
npopeCCHOHATBPHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax s3bIKOBOW
MOJITOTOBKA  TIO3BOJISCT BBIMIOJIHATH PA3IMYHBIC BUABI MPOPECCHOHATHHO OPUECHTHUPOBAHHOTO
MepeBO/ia B MPOU3BOJICTBEHHOW W HAy4YHOM JI€SITEIbHOCTH.

2. B pe3yabrare wu3y4YeHUsl AUCHUILUIMHBI OOydYalOIIUiics MO NporpamMme
0akaJjlaBpuaTa J10JIKeH:
Obnaoame  cnenyromumu  odmekynbrypabiMd  (OK) u  mpodeccuonansabivu  (I1K)
KOMITETCHITHSIMHU:

- CIOCOOHOCTh K KOMMYHHKAIIMX B YCTHOM U MUCBMEHHOM (OpMax Ha PyCCKOM U MHOCTPAHHOM
SI3BIKAX JIJISL PEIICHHS 3a]1a4 MEKITUMIHOCTHOTO U MEKKYIbTypHOTO B3auMozeicTeus (OK-5);
3Hamy:

- OCHOBHBIE CIIOCOOBI TOCTHKEHUSI SKBUBAJIECHTHOCTHU B TIEPEBOJIC;

- OCHOBHBLIC ITPHUEMBI IICPCBOJAA,

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKa KaK CUCTEMBI;

- JOCTATOYHOC IJIs BBIIIOJHCHHA NIEPCBOJa KOJIUUCCTBO JICKCUYCCKUX CAWHMUIIL, (I)pa3eOHOFI/13MOB,
B TOM YHCJIE€ COLIUAJIbHBIX TEPMUHOB U TUHTBOCTPAHOBEAUECKUX PEaNNii;

ymemy:

- IPUMEHSATH OCHOBHBIE ITPUEMBI IIEPEBO/IA;

- OCYILECTBJIATh MUCHbMEHHBIH MEPEBOJ] C COONIIOIEHHEM HOPM JIEKCUYECKOW SKBUBAJIEHTHOCTH,
CO6HIOI[€HI/I€M TpaMMaTHYCCKUX, CHHTAKCHYCCKUX U CTUIIUCTUUCCKUX HOPM;

- 0(hOpMIISITH TEKCT MEpPEBO/ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIIECTBIISITH MEPEBOJI C COOIIOACHUEM HOPM JIEKCUYECKON SKBUBAJICHTHOCTH, COOJIIOICHUEM
rpaMMaTHYE€CKUX, CHHTAaKCUYECKUX U CTHIIMCTUYECKMX HOPM TEKCTa MEPEeBOa U TEMIOPAIbHBIX
XapaKTEPUCTUK UCXOJHOTO TEKCTa;

61a0emn.

- METOAMKOW MPEeANepeBOTYECKOTO aHAllM3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY BOCIPHUSITHIO
HCXOJJHOTO BBICKA3bIBAHUS;

- MGTOI[I/IKOI\/’I IMMOATOTOBKHU K BBIIIOJJHCHHUIO TIICPEBOAA, BKJIIOYAasd IIOUCK HH(pOpMaLII/II/I B
CIIPaBOYHOM, CHIEIIMANIHOM TUTEpaType U KOMIbIOTEPHBIX CETSIX;

- OCHOBaMHM CHCTEMbI COKPAIICHHOM MepeBOUECKOM 3alMCH MPHU BHITIOJIHEHUH MTEPEBOA;

- OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTHEN CIIENUAIBHOCTH,

- OCHOBaMH pe(epupoBaHMs 1 aHHOTHPOBAHUS JIMTEPATYPHI 110 CTICUATIBHOCTH.

3. Kparkoe comepxanue Q1M CHUIIIHHBI:
Beenenue. [Ipenmer u poisib mepeBoaa B COBpEMEHHOM 00IIecTBEe. PaznmuyHbie BUABI TTEPEBOJIA.
3amaun U MECTO Kypca B MOATOTOBKE OakalaBpa TEXHUKU M TEXHOJIOTHH.

Monyib 1:
1.1. CpaBHeHue nopsiika CIOB B aHIVIMHCKOM M PYCCKOM IpeioxeHusx. IlepeBox mpocTtoro
MOBECTBOBATEILHOTO MPEAIOKEHUS HACTOSALIET0, OyIYIIEro U MpOIIEIIer0 BpEMEHH.
Oco0OeHHOCTH TIepeBOAa BOMPOCHUTENBHBIX M OTPHUIATENBHBIX MPEIJIOKCHUH B Pa3IHYHBIX



BpEMEHAX.
1.2 TlepeBon mpemnokeHuit Bo BpeMeHnax Indefinite, Continuous. UTteHue u mepeBo MO TeMe
"Xumusa".

Monayns 2.

2.1. IlepeBon npemnoxxenuit Bo BpemeHax rpynn Perfect, Perfect
Continuous (yTBEpAHUTENIbHBIC, BOIPOCHUTEIBbHBIE W OTpHUIaTeNbHBIE (opMbl). OcoOeHHOCTH
yIoTpeOIeHHs BCIOMOTaTeNIbHBIX TJ1arojoB.

2.2 IlepeBox cTpagaTenbHOTO 3aj10ra. TpyaHbIe Cllydau MepeBo/ia CTPaaTesIbHOTO 3aJI0ra.
Urenne u mnepeBop TekcToB mo TeMe "Hayka M HayuHble MeTonbl". AKTUBHM3ALUS JIEKCUKHU
MPOYUTAHHBIX TEKCTOB.

2.3. [lepeBoa MpUAATOUYHBIX MPEIIIOKEHUH.

[TpunaTouHble MoANIEKAIIHUE.

[Ipunarounble ckazyeMmsble.

[TpunaTounblie onpeaenuTeIbHbIE.

[IpunaTounsie 00CTOATENBCTBEHHBIE, TPUIATOUYHbIE JOMOTHUTEIbHBIE.

2.4. Tunsl YCIOBHBIX TIPEIIOKEHHM, MPaBUIa U 0OCOOEHHOCTH MX MEepEBO/a.

IIpakTrka nepesona Ha npuMepax TekcroB 0 Xumud, .M. Menneneese, HayKe U TEXHOJIOTUU.
2.5. IlepeBoa mpemioKEHU C y4eTOM MpaBWiia corjacoBaHus BpemeH. [Ipsmas m KocBeHHas
peyb.

2.6. PaznuuHble BapuaHThI EPEBO/IA CYIIECTBUTEIBHOTO B MPEIJIOKEHUH.

2.7. MopanpHBbI€ TJIaroJbl U 0OCOOCHHOCTH HX TIEPEBO/IA.

Pa3BuTune HaBBIKOB nepeBojia o Teme "Hayka 3aBTpainero aHs'".

2.8. CnenmanbHas TepMuHoiorus o teme "Jlaboparopus".

2.9. Coxpamenusi. OcoOeHHOCTH WX TepeBoja. Pa3BuTHE HaBBIKOB TEpeBOJa Ha TMpPUMEpE
TeKcTOB 1o Teme "JlabopaTopust, u3MepeHus: B XuMun".

Monayins 3.

3.1. Henmmunble (hopMBbI TIarona.

Nudunntus (HeonpenenenHas Gopma riarosna). Pons nHGUHUTHBA B IPEITIOKEHUH U BAPUAHTHI
[IEPEBO/IA HA PyCCKUH sA3bIK. [IpryacTus u repynaui.

3.2. lHpuHUTHUBHBIC 0OOPOTHI.

O6opoT nononHeHne ¢ MHGUHUTUBOM. BapuaHThl epeBoia Ha PYCCKHM SI3BbIK. TepMUHOIOTHS
1o TeMe "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. OGoport noyiexaiee ¢ THPUHAUTABOM. Pa3innyHble BApHAHTHI IEPEBO/IA.

TepMunosorus mo TeMe "XuMudeckass TEXHOIOrus'".

3.4. [lepeBoa MpUYACTHBIX 0OOPOTOB.

AOcomoTHBIN puyacTHEI OO0POT U BapUaHTHI TIEPEBO/IA.

Pa3BuTHe HaBBIKOB NiepeBoa 1o TeMe "XuMuueckast TeXHOJI0rus".

3. O06beM IUCHMILIMHBI ¥ BUABI Y4eOHON HArpy3Kku

Bcero 1 cemectp 2 cemMecTp
Bunbr yue6HOM paboThI Bz3ay. | Bakag. | B3au. | Bakan. | B3au. | B akan.
el. yacax ell. gacax ell. yacax

O0mast Tpy10eMKOCTh
AMCUMILINHBI 10 Y4eOHOMY 4,0 144 2,0 72 2,0 72
TJIaHy
AyIMTOpHbIE 3aHATHS: 0,44 16 0,22 8 0,22 8
Jlexmuu (Jlek) - - - - - -
[Ipakruueckue 3anstus (113) 0,44 16 0,22 8 0,22 8
JlaGopatopusie 3ausaTus (JIad) - - - - - -
CamocrosiTes1bHast padoTa 3,34 120 1,67 60 1,67 60




(CP):
CaMocTOATENBHOE N3YUECHHE 334 120 1,67 60 1,67 60
pa3ienoB AUCITUTIINHBI
Bua koHTpOJIA: IK3aMeH 3ader 3auer 3ader
0,22 0,11 0,11
® (G)) 4

AHHOTanus padoyeil NpOorpaMMspl JUCHUILIMHBI GaKyIbTaTHBA
«paxknanckas 3ammTa B Ype3BblYaHbIX cuTyanusax» (®T/ 2)

VYyebnas aucrumnHa " ['pakaaHCcKas 3aliuTa B YPE3BBIYAMHBIX CUTYAIUSX YUTACTCS B
pamkax (akyJIbTaTHUBA.

1. Heab AMCUMIUIMHBI -- TOATOTOBUTH CTYACHTA K OCMBICICHHBIM MPAKTUYECKUM
JNEUCTBUSAM 10 O0ECIEYCHHIO CBOEH OE30MacHOCTH W 3allUTHl B YCJIOBHUSX BO3HHKHOBCHHS
YpEe3BBIYAITHON CHTYaAIlUX MPUPOTHOTO, TEXHOTEHHOTO M BOGHHOTO XapaKTepa.

2. B pe3yabrare wu3y4YeHMs JUCHUIUIMHBI O0y4YalIIMiici MO mporpamMmme
0akaJjiaBpuaTa J10JIKeH:

Obnaoame cnenyrwomumu obmenpodeccruonanbabiMu (OITK) koMmereHIUAME:

- BJIaJIcHEe OCHOBHBIMH METO/IaMHU 3aIllUThl POU3BOACTBEHHOTO NIEPCOHANIA U HACEIECHUS
OT BO3MOXHBIX MOCIIEICTBUI aBapwii, kKaTacTpod, ctuxuiiHbeix Oeacteuii (OITK-6).
3Hamb:

- XapaKTepUCTHKH TPUPOAHBIX O€JCTBUI, TEXHOTCHHBIX aBapuidi M  KaracTpod Ha
paaralMOHHO, XUMHUUYECKHU U OMOJIOTHYECKH OMACHBIX 00BEKTax, mopaxarouue GakTopbl APYrux
OITaCHOCTEI;

- OCHOBBI BO3JCHCTBHS OINACHBIX (PAKTOPOB YPE3BbIUAWHBIX CHUTyalluii Ha 4YeJlOBEeKa U
OPUPOHYIO CpeAy, JOMYCTUMBIE TIPEeTbHbIC KPUTEPUN HETATUBHOTO BO3JCHCTBHUS;

- Mepbl 0e30MacHOr0 TOBEACHUS TMpU MNpeObIBAHUM B paiioHax (30HaX)
PaZMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTUYECKOTO 3arpsI3HEHHMS;

- crmoco0Obl W CpeACTBa 3alllUThl 4YeloBeKa OT BO3ACHCTBHS MoOpaxaromux (aKkTopoB
Ype3BbIUYAHHBIX CUTYAIMI IPUPOTHOTO, TEXHOTEHHOI'O M BOCHHOTO XapaKTepa.

ymemy:

- HUCHOJB30BaTh  CPEJICTBA 3ALIUTHl OpPraHOB JbIXaHUS U KOXXH, MEIMLUHCKUE JUIS
CaMO3alllUThl U OKa3aHUS OMOUIH IPYTUM JIFOJISIM;

- IPUMEHSTH TMEPBUYHBIC CPEICTBA MOXKAPOTYIICHHS IS JOKAJIM3alMKd U TYIIEHHUs ToXapa,
BO3HHKIIIETO B ayIUTOPUH (JTaOOpaTopum);

- OKa3bIBaTh ce0e M APYTrHUM TMOCTPAAABIIMM MEIUIIMHCKYIO MOMOIIb C HCIOJIb30BaHHEM
TaOeNbHBIX U MOJPYYHBIX METUIIUHCKUX CPECTB.
gnadems:

- mpuéMaMu MPOBEACHUS YaCTHYHOW CAaHUTAPHON 0O0pabOTKM MpHU BBIXOJE M3 pailoHa (30HBI)
PaauoOaKTUBHOTO, XMMHUYECKOTO U OMOJIOTHYECKOTO 3arpsa3HeHus (3apaKeHus);

-- CMIOCO0aMHM U TEXHOJIOTHSIMU 3aIUTHI B YPE3BbIUANHBIX CUTYAIHSX.

MOXKapOoB,

3. Kparkoe comepxanue 11 CHUIIHHBI.

1. OmacHoct mpupomHoro xapaktepa. CTuUXwifHbIe O€ICTBUSA, SBICHUS TMPUPOJIBI
pa3pyILIUTEILHON CHIIBI - 3€MIICTPSICCHHSI, HAaBOJAHCHHSI, CEJICBBIC MOTOKH, OTOJ3HU, CHEKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCYXHU, yparaHbl, OypH, Moxaphbl.

2. OmacHOCTH TEXHOT€HHOTO XapakTepa. ABapuu W KaracTpo(bl Ha paJualiiOHHO
OITaCHOM OOBEKTe, XUMHMYECKH OITACHOM OOBEKTE, OHOJOrHYSCKH OIIACHOM OOBEKTEe, Ha
TpaHcmopTe  (OKEJIE3HOJOPOKHOM,  aBTOMOOWIIBHOM,  PEYHOM,  aBHAIIMOHHOM),  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAJIBHBIX CUCTEMaX XKU3HEe0OeceueH s .

3. OnacHOCTH BOEHHOTO XapakTepa. lIpuMeHeHuEe OpyX HS MacCOBOTO IMMOPaKECHUs
(ssmepHOTO, XMMHYECKOTO, OWOJOTHYECKOTO), OOBIYHBIX CPEACTB C  3aKUTaTeJIbHBIM



HAIlOJIHEHUEM, HOBBIX BHUJOB OPYXKHA. 30HBI 3apaK€HUS OT CPEACTB MMOPAKEHUS U HX
BO3/ICHCTBUE HA HACEJICHUE U OKPYKAIOIIYIO IPUPOAHYIO CPEyY.

4. Tloxapnasi 0€30MaCHOCTh — COCTOSHUE 3allUIICHHOCTH HACEICHUS, HMYIIECTBA,
olmiecTBa W rocyaapcTBa OT moxapoB. [lokapHas omacHOCTh (NMPUYMHBI BO3HUKHOBEHUS
IIO’KapoB B 3JIaHUSX, JIECHBbIE MOXapbl). Jlokanusanus v TymeHue noxkapos. Ilpocreitmne
TeXHUYECKUE cpeAcTBa noxkapotymienus (oraetymmten Ol -8, OY-2) u npaBuiia moip30BaHUS
UMHU.

5. KoMIutekc MeponpusiTUil Tpa’kIaHCKOM 3allUThl HACEICHUS.

Onoemenne u wuHGOpPMHpPOBAHHE HAcelIeHHWs 00 omacHocTU. l[IpuHsATHE HaceleHHuEeM
curHanioB omnoBemenus («Baumanue Bcem!», «BoszmymHas TpeBoray, «PammanuonHas
OMMACHOCThY, «XHUMHUecKas TpeBora», «OT0Oi OMmacHOCTH») M TOPSAIOK ACHCTBHS TIO HUM.
OBakyalus HaceJleHHs U3 30HbI omacHOCTH. CrocoObl 3Bakyaluu OKCTpPEHHAas 3BaKyalus
CTYJIEHTOB U3 ayJUTOPUH MPU BOSHUKHOBEHUU TOXKAapa.

CpencrtBa nHaMBHYyaIbHOM 3amuThl opraHoB apixanust (I'TI-7, I'TI-7B, TITI-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enuxcy, I'I3K, AT, ATIT-3, [13Y-K, UII-4M, UII-5, UTI-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHIE CPEICTBA 3AIIUTHI .

CpencTBa KOJUIGKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHue,  3auIuTHBIE CBOMCTBa
yoexum.  [IporuBopamuanmonusie ykpbiTus (IIPY, momseMHble memexomHbie IMEPexoibl,
3ariayOJICHHbIE CTaHIIUM METPOIOJIUTEHA), MpocTeiine YKpBITUS (TpaHIIEH, OKOIIbI,
nepekpeIThie menn). [IpaBumna 3anaTust yoexxuia.

6. OkazaHue NEpBOM MEIUIIMHCKOW MOMOIIMA HPH O0XKOrax, paHEHHUsSX, 3apaKeHUsX.
[TpoBeneHne yacTUYHON caHUTApHON 0OpPaOOTKMU KOKHBIX IMOKPOBOB YEJIOBEKA MPHU BBIXOJE U3
30H PaJUOAKTUBHOTO, XMMHYECKOTO M OWOJIIOTMYECKOTO 3apa)KeHUs (3arpsi3HEHHs), U3 30H
M0>KAPOB.

7. JIukBuIanus MOCIEACTBUN Ype3BbIYaHOM CUTyalud. PaguanuoHHas U XMMHU4YECKas
pa3BeqKka odvara MopakeHHs (3apaxeHus). ABapuiiHO-cmiacaTesbHble padoThl. CrenuaibHas
00paboTKka TEXHHKH, MECTHOCTH, OOBEKTOB (Je3aKTHBalWs, Jerazanus, ae3uH(eKIus,
JI€3UHCEKIUS

8. OKcTpeHHas »5BaKyallMs W3 ayIuTopud (j1adopaTopuu) B YCIOBHUSX IOXapa,
pPaaMalMOHHOTO, XUMUYECKOT0, OMOIOTHYECKOT0 3arpsi3HeHUs TEPPUTOPUN C HCTOIH30BAHUEM
npocteiimux cpeacts 3amuthl («dennker, I'JI3K, nporusorasa I'TI-7 ¢ AI1I'-3).

4. O0beM yueOHOM TMCUMILIHHBI

B 3auetHbIx
. B akanem.
Bunpr yueGHO# paboTh eIUHNLAX
yacax

OO0mas TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 1,0 36
AyIHMTOpHBIC 3AHATHS: 0,11 4
Jlexumnm (Jlek) - -
JlabopaTtopusie paboTs (J1abd) - -
[Ipakruueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 0,78 28
Buja koHTpoOJIsi: 3a4eT/IK3aMeH 0,11 3auer (4)




