4.4. AHHOTAUMH Pad0YHUX POrPaAMM AUCHHUIINH
4.4.1. lucuMninHbl 00s13aTe/IbHON YacTH (0a30Bast 4aCTh)

AHHOTaIUs padoyell MporpaMMbl THUCUUILTAHBI
«HAnocrpannslii s13p1k» (b1.5.01)

1. Ieab AUCHMIUIMHBI — TPHOOpeTEeHHE O0yJaroNIUMUCS O0IIel, KOMMYHUKATUBHOH M
npoheccHoHaTbHON KOMIIETEHIIMM, YpOBEHb KOTOPBIX Ha OTAEIbHBIX ATamax
SI3BIKOBOM MOATOTOBKH MO3BOJISIET UCHOJIb30BaTh HHOCTPAHHBIHN S3bIK MPAKTUYECKH KaK B
npodeccnoHanbHON (IPOU3BOJCTBEHHOM W HAYYHOW) JNESTEIBHOCTH, TAK U JUIA IIeTIeH
caMo00pa3oBaHUS.

2. B pesyabTrare M3y4YeHMs MCUHUIUIMHBI o0ydamoumiics 10 mporpamMme
O0akajiaBpuaTa J10JI7KeH:

Obaaoams crnenyromuMu oOueKyabTypHbIMU (OK) KoMneTeHIusIMu:

- CHOCOOHOCTh K KOMMYHHUKAIIUM B YCTHON U MHUCbMEHHOM (popMax Ha pycCKOM H
MHOCTPaHHOM fI3bIKaxX JJISl peLIEeHUS 3a7a4 MEXINYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoerctus (OK-5).
3Hamo:

— OCHOBHBIE  CIOCOOBI  COYETAEMOCTU  JIEKCUUYECKUX €IUHUI] U  OCHOBHBIE
CIIOBOOOpa30BaTEIbHBIC MOJICIIN;

— PYCCKHE SKBHBAJIECHTHI OCHOBHBIX CJIOB M BBIPQKEHUH pPeUr B MPOLECCE MEKIMYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

— OCHOBHBIE MPUEMBI U METO/Ibl peeprupPOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI;

— TMAaCCUBHYI0 M AaKTHBHYIO JIEKCMKY, B TOM 4YHCJe OOLIEHAYYHYI0O U CHEIHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO JUIsl padOThI HaJl TUTIOBBIMHU TEKCTAMU;

— IpHeMbl pabOThI C OPUTMHAIBHON JIUTEPATYPOIl HA MHOCTPAHHOM SI3bIKE.

Ymemo:

— paboTaTh C OPUTHHAIILHON JTUTEPATYpPOH Ha MHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIOBapeM;

— BECTHU IEPENHCKy Ha M3y4aeMOM SI3bIKE C IEJIbI0 MEKIUYHOCTHOTO U MEXKKYJIbTYPHOTO
B3aUMO/ICHCTBUS;

— BECTM  PEUEBYI0  JIEATEIBHOCTh  NPUMEHUTENbHO K  chepe  ObITOBOM
npodeccuoHaIbHON KOMMYHHUKAIUH.

Braoemy:

— UWHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXIUYHOCTHOIO U MEXKYJIbTYpPHOTO OOIICHHS,
HaBbIKAMU U YMEHMSIMH PEUYEBOM MEATEIbHOCTH NMPUMEHUTEIBHO K cdepe ObITOBON U
npodeccuoHabHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIHMYHOM peuH;

— OCHOBaMH pedepupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHl HA U3y4aeMOM MHOCTPAHHOM
SI3BIKE.

3. KpaTkoe coaeps:kaHue IUCHUMILINHBI:
Beenenue. IIpeamer u posib HHOCTpaHHOTO s3bIKa. KpaTkue uctopudeckue cBeIeHHs 00
M3y4aeMOoM s3bIKe. 3a[1a4l U MECTO Kypca B MOJIrOTOBKE OakaliaBpa TEXHUKU U TEXHOJIOTHH.
Monayas 1. | 'pammaTideckue TPYAHOCTH U3y4aeMOTO SI3bIKA!
1.1 JInuHble, NPUTSHKATENBHBIE U IPOYNE MECTOUMEHHS.

CrpsixeHue riarosia-cBsi3Ku.

W3meHeHune riarona-cBs3ku B (opmax HacTtosmiero BpeMmeHH. OOpa3oBaHHE pa3IMYHBIX
BUJIOBPEMEHHBIX (OpM € MOMOUIBbIO TJarojia-cBa3ku. OOpa3oBaHue U ymnoTpediaeHue ¢Gopm
MAacCUBHOTO 3ajiora. V3MeHeHWe TIIarojia-CBS3KM B PAa3IUYHBIX (OpMax MPOIISANIET0 U
Oyayiero BpeMeHu. [ aroyi-cBsizka B OTpULIATENIbHBIX MTPEIOKECHUSX.

1.2 Ilopsinok cnoB B npeanokeHuu. [IpsamMoil mopsoK CIIOB YTBEPAUTEIBHOTO MPEIIOKEHUS B
pa3IMYHBIX BUJOBpeMEHHBIX (opmax. HM3MeHeHHe TOpsAaKa CIOB B  BOIMPOCUTENIBHBIX



npeuiokeHusX. [Iopsaok CIoB U MOCTPOCHUE OTPHUIATENBHBIX MpeIIoKeHuld. DMparuueckue
KOHCTPYKLMH.

Moayas 2. |l.YTteHue TeMaTuyecKuX TEKCTOB:

2.1. BBenenue B crieuanbHOCTh

2.2 .. Menneneen

2.3. PXTY um. JI.U. MenneneeBa
[lonsTHe 0 BUAAax 4YTeHUs Ha IpuUMepax TeKCToB o Xumuu, /.U. Menoeneese, PXTY um, /.U.
Menoeneesa.

AXTUBH3AIMS JIEKCUKH IPOYNTAHHBIX TEKCTOB.

Mopyas 3. Ill. [IpakTika ycTHOM peun 1o TeMam:

3.1. «I"'oBopuM 0 cebey,

3.2. «B ropone»,

3.3. «PaiioH, T11€ 51 KUBYY.

MoHosoruueckas pedb 1o TEME «0 ceder.
Monyas 4. |.I'pammaTrueckre TpPyAHOCTH U3y4aeMOro SI3bIKa:

4.1. Unpunutus. ®opmbl nHbuHUTHBA. [IponomkeHHbIN U epPeKTHBIH HHOUHUTUB. DyHKIIUN
nH(puHUTUBA B IpemioxkeHnn. OOpa3oBaHue U ynoTpelieHne UHPUHUTUBHBIX 000pPOTOB THIA
«CJIOKHOE TMOJJIeKAIEe» M «CI0KHOE JONOJHEeHHe». BapuaHTbl mnepeBoja MHPUHUTHUBHBIX
000pOTOB Ha PYCCKHII SI3BIK.

4.2. BunoBpemennble popmbl riarosioB. O6pa3oBaHue MpPOCTHIX, MPOJA0KEHHBIX, MEPPEKTHBIX
1 nepPeKTHO-MPOJOHKEHHBIX BpeMeH. BonpocurenbHble IpeyioKeH s B pa3IMYHbIX BpeMeHaXx.
OO6pazoBaHue OTPUIIATEIBHBIX (DOPM TJIarojia B pa3InyHbIX BpEMEHaX.

Mopyas 5. |Il. H3ywaromiee uyTeHHE Hay4yHO-TIOMYJSPHBIX TEKCTOB 1O BBIOpaHHOM

CIELUAIBHOCTH.

[IpumepHas TemaTHKa TEKCTOB:
5.1, «XuMu4eckass TEXHOJOTHSI K HAYIHBIC METOIbI»
5.2. «XUMHYECKOE TTPEATPUATHE.

Moayas 6. I1l. TIpakTrka ycTHOW pedn 1Mo TeMe

6.1. «Cmyoenueckas scuznv».

6.2. «XuMHSs, U3BMEPEHUS B XUMUYECKON TEXHOJIOTUN»

Mopyasb 7. |. 'pammaTuueckue TpyITHOCTH U3y4aeMOTo sI3bIKa:

7.1. Ilpwuactus. Ilpuuactuss HacTosmiero W mpoireamiero BpeMmeHH. l[lepdexTHbie ¢GopMbl
npuyactus. Mecto npuyactuil B npeanokeHuy. Pa3nuuHble BapuaHThl IepeBoia NPUYACTUH Ha
pycckuii s3bIk. [IpruyacTHbIe 000POTHI M IPUEMBI UX NIEPEBOA HA PYCCKHUM A3BIK.

7.2. CocnaratenbHoe HakJoHeHHe. DOpMBI cocnaraTeabHOI0 HAaKJIOHEHHs B U3y4aeMOM SI3bIKE.
MojanpHble I1arojbl U MX HCHOJB30BAHUE B NPEATIOKEHHUSIX B COCIArareIbHOM HaKIOHEHHH.
Tunbl ycnoBHBIX MHpeanokeHWid. BapuaHTbl mnepeBoja NpPeUIOKEHUI B cociaraTeIbHOM
HAKJIOHEHHUHU U YCIOBHBIX MIPEUIOKEHUH.

Mopny.as 8. |l.M3ydatoniee yreHue TEKCTOB 110 TEMATHKE:

8.1. «Xumuueckas nabopaTopus».

8.2. «M3mMepeHus B CrieluaaIbHOM J1a00paTOPHI».

Mopayas 9. Ill.ITpakTuka ycTHOH peyH Mo TeMam:

9.1. «Ctpana n3y4aemMoro si3blKa»,

9.2. «IIpoBeneHue 1en0BOM BCTpEUn»,

9.3. «3aKIII0OUEeHUE KOHTPAKTa».

4. O0beM y4eOHOH TUCHUTIUHBI:

Bunsl yaeOHOM paboTh B 3auernsl] B akanem| Pacnpenenenue
eIMHULAX | Yacax 4YacoB 1o
cemMecTpam




Cemectp 1 | Cemectp 2 | Cemectp 3
AK.4achl AK.4achl AK.4achl
(BET) (BET) (BET)
OO0mas Tpy10€eMKOCTh 8,0 288 72 72 144
AUCUMIIUHBI TI0 Y4eOHOMY (2) (2) 4)
IUIAHY
KonrTakTtnast pa6ora (KP): 0,56 20 6 6 8
(0,17) (0,17) (0,22)
[Tpaktuyeckue 3austus (I13) 0,56 20 6 6 8
(0,17) (0,17) (0,22)
CamocrosiTesibHasi padoTa 7,0 251 62 62 127
(CP): (1,7) 1,7) (3,5
Bua xkonTpoasi: 3auer / 0,44 17 3auer 3auer JK3aMeH
IK3aMeH 4 4 9
0,1) 0,1) (0,25)
Buner yue6HOI paboTh B 3auerHsl] B Pacnpenesienue
€IMHHUIIAX | ACTPOHOM 4YacoB Mo
yacax cemMecTpam
Cemectp 1 | Cemectp 2 | Cemectp 3
Actp.yacel | AcTp.dacel | AcTp.yachl
(BET) (BET) (BET)
OO01mas Tpy10eMKOCTh 8,0 216 54 54 108
AUCHMILTHHBI IO Y4eOHOMY (2) (2) 4
MJIaHY
Konraktnas padora (KP): 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
[Tpaktuueckue 3ausatus (I113) 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
CamocTrosiTesibHast padoTa 7,0 188,25 46,5 46,5 95,25
(CP): (1,6) (1,6) (3,4)
Buag kouTposasi: 3auer / 0,44 12,75 3auer 3auer JK3aMeH
IK3aMeH 3 3 6,75
0,1) 0,1) (0,25)

AHHOTAUHA padoyeil mporpaMMpl AUCHUILIHHBI «@uinocodus» (51.5.02)

1. I_le.]Ib AUCHUIIJINHBI — C(i)OpMI/IpOBaTL Y CTYACHTOB KOMIIJICKCHOC MIPCACTABJICHUC O POJIA
U MCECTC (I)I/IJ'IOCOCI)I/II/I B CUCTCMC TI'YMAaHHUTApPHBIX, COLUAJIBHBIX W C€CTCCTBCHHLIX HAYK,
IIO3BHAKOMUTh HX C OCHOBaMH (1)I/IJ'IOCO(1)CK01"0 3HaHMHA, H606XOI[I/IMBIMI/I I pCIICHUSA

TCOPCTUYCCKHUX U IMPAKTUYCCKUX 3a/1aY.

2. B pe3yabTare M3ydyeHus JMCHUILIMHBI 00y4aloLuiics o nporpamMme 6akajiaBpuaTa

JOJIZKCH

Obnadams crnepyromuMu o01mekyabTypHbIME (OK) KoMIeTeHuusIMu:
— CHOCOOHOCTBIO MCIIOJIb30BaTh OCHOBBI (HUIOCOPCKUX 3HAHMU I (POPMUPOBAHUS
MupoBo33penyeckoit mosuiuu (OK-1);

3name:

— OCHOBHOE COJIep)KaHUE TJaBHBIX (PUIOCO(CKUX IIKOI M HANpPaBICHUH, MpeAcTaBUTENCH
9THUX ULIKOJI, CBSA3b U pasinyue X (PUIOCOPCKUX HIEH, CBSI3b UCTOPHKO-(pUIocoPcKkux
KOHIIETMI ¢ COBPEMEHHBIMU MTPOOIeMaMy MHIUBHIyaIbHON 1 0OIIECTBEHHON KU3HH.




Ymemo:

— TIOHMMaThb M AaHAJIM3MPOBATH MHUPOBO33PEHUYECKHE, COLMAIBHBIE M WHIUBHIyalbHbIC
npoOseMbl COBPEMEHHOM JKH3HH; TPAaMOTHO BECTH JHCKYCCHIO, apryMEHTHPOBAHHO
OTCTaWBaTh CBOK TO3WIMIO MO 3HAYUMBIM (DUIOCOPCKUM mMpobiemMaM COBpEMEHHOU
KHU3HU, ONHUPAsCh Ha HapaOOTaHHBIA B HMCTOpUHM (GHIOCOPHH MaTepuai, MPUMEHSITH
noJrydeHHbIe (prtocodckre 3HaHUS K PEIICHHIO PO (EeCCHOHATBHBIX 3a/1a4;

Braoemy:

— TpeACTaBICHUSAMHU O GHIOCO(UN KaK HayKe U CHCTEME LIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTApPHOTO 3HAHUS; OCHOBAMHU (HIOCO(PCKOTO MBIIUICHHUS;, KaTerOpUabHBIM
anmapaToM H3y4yaeMOW JUCIHIUIUHEL, (MIOCO(MCKUMH METOJaMU aHajIh3a Pa3IMnYHBIX
npo0isiem, HaBbIKaMu (HUII0CO(CKOI KyIbTYpHI Ul BBIPAOOTKH CHCTEMHOTO, LIEJIOCTHOTO
B3TJIS1/1a HA JIEHCTBUTENILHOCTh ¥ MECTO XMMHH M XUMHUYECKOW TEXHOJIOTHH B IEIIOCTHOU
KapTHHE MHpa.

3. Kpatkoe copep:xkanue THCHUMIIIHHBI:

Brenenue. ®unocodus, ee mMporucxoxkIeHNE U POJIb B OOIIECTBE.

Moayab 1. OcHoBHBIE (ua0COPCKHE MIKOJIbI.

AnTtnuHas  ¢puiocodus (mocokparuku, coductsel, Cokpar, Jemokput, Ilnarosn,
ApucTOTENb, JUIMHUCTHYECKH-pUMCKas ¢uiocopus). OcHOBHBIE MPOOIEMBbl CpPEIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. dunocodpus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemenkas knaccuueckas uiocodus. Pycckas dunocodus XIX —
XX BB. OcHOBbl MapkcucTckoit ¢uminocodpuu. OCHOBHbIE HalpaBiICHUS COBPEMEHHOMN
¢unocodpun.

Moayasb 2. duiiocopckue KOHUENUMH ObITHS U TO3HAHMS.

[Ipo6nema OwiTust B ucropuu utocopuun. [loHATHS MaTepuaIbHOTO W HEATHHOTO.
OcHoBHbIE (rutocodckre HampaBiICHHUS: MaTepuanu3M W uacanu3M. [IpuHnun rio6aasHOTO
3BOJIIOIMOHU3MA B COBPEMEHHOW HAYYHON KapTHHE MUpA.

KoHuenumu npoctpaHcTBa U BpeMeHHU B UCTOPUU GUIIOCOPHH U HAYKH.

[Ipoucxoxaenue cozHanus. Ponb Tpyna B MpOUCXOXKJIEHUN CO3HaHMs. M ieanucTruaeckue
U MaTepuaJucTHUecKue KoHuenmu co3HaHus. Co3Hanume u Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HaHUE U CaMOCO3HAHHUE.

Konuenuuu rHoceosoru B HCTOpUM  (puiocoduu: CEHCyallu3M, pPalUOHAIU3M,
CKENTHUIU3M, arHOCTUIM3M, KOHIICTILIHS BPOKIECHHBIX HIeH, anpuopusM. /nanekTuka no3HaHus:
YyBCTBEHHOE U panuoHaibHoe. OCHOBHbIE TEOPUH UCTHHBI.

Moayas 3. IIpo6iaembl yesoBeka B ¢puiocopuu.

Yenosek kak mnpeaMer ¢uiocodckoro ananusza B uctopuu punocoduu. Ilpoucxoxnenue
YeloBeKa: MPUPOJHBIE U COILMANIbHBIE YCIOBHUS AHTPOINOCOLIMOTEHe3a. buomoruyeckoe
COILIMANIbHOE B YenoBeke. VIHANBU, MHAWBHIYaIbHOCTb, TUYHOCTD.

CMbICH KU3HU W TIpelHa3HaueHue uenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. J[BrkeHue
HEHACWIHSA, €ro pojib B coBpeMeHHOW >ku3HH. llenu u uennoctu. CBoboga Bomu U
OTBETCTBEHHOCTh IMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKUE IIEHHOCTH.

Moayas 4. ®unocodus nCTOpUH U 001IECTBA

YenoBek B cHCTeME COLHMAIbHBIX cBs3eill. JlMuHOCTP W Macchl, cBoOoda W
HeoOxomumocTh. Dunocodus wuctopun: QopmalnvoHHAsS W IUBUIM3AIMOHHAS KOHIICTIIIUU
ucropuyeckoro paszputus. [Iporpeccucrckrue W HUKIWYECKHE MOJENH pa3BUTUA. [ nobaiabHBIE
npo6semMbl coBpeMeHHOCTH. KoHIenus ycToH4uBOTro pa3BUTHS U CLICHAPUU OYAYyLIETO.

OO6mectBo u ero crpykrypa. CoruanbHas, TMOJMUTUYECKAss M JyXOBHas cQepsl
oOmectBa. KoHuenmuu rocynapcrsa B ucropuu ¢unocodekoit mpican. ['paxnanckoe o01ecTBo
U IIPaBOBOE TOCYAAPCTBO.

Moayas 5. ®unocodcxue npodieMbl XMMUHM U XMMHYECKOI T€XHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHsI, €r0 METOJbl U (OPMBI.
HayuHble peBOJIOIMM M CMEHa THMIIOB pallMOHAIbHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAyK{ U OTBETCTBEHHOCTh YUYEHOTO.



[IpoGnema cooTHOIIEHUS Hayku H TeXHUKU. ColualibHble TOCIEACTBUS HAYyYHO-
TEXHUYECKOTO Mporpecca. IJTUYECKHME U DKOJIOTMYECKUE HMIIEPAaTUBBl PAa3BUTUS HAYKU U

TCXHUKMU.

MecTo XMMHHU B CHCTEME €CTeCTBEHHbIX HayK. OCHOBHas mpobiaeMa XUMHUH KaK HAyKd U

npousBojacTBa. llenn w  3amaunm  XUMHYECKOMH

texHonornn. Crnenuduka

XHUMMHKO -

TEXHOJIOTMYCCKOI'O 3HAHMA: q)YHI[aMeHTaJII)Hoe " NPUKIAAHOC, SMITMPHUICCKOC U TCOPETHICCKOC.

4. O0bem yueOHOH TUCUMILINHBI:

B 3auertHpix | B akagem. wacax | B actponom.

Buabl yueoHoii padoThl €IUHHULIAX yacax
O0masi Tpyl10eMKOCTh JTUCHHMIJIMHBI IO 5,0 180 135
yueOHOMY IJIaAHY
AYIHTOPHBIE 3aHATHSI: 0,33 12 9
Jlexkumu (JIek) 0,22 8 6
[IpaxTnueckue 3anstus (113) 0,11 4 3
CamocrositesibHas padora (CP): 4,42 159 119,25
Buja koHTpoJIsi: 3a4eT / DK3aMeH 0,25 Ox3amen (9) 6,75

AHHOTanus padoyeil NporpaMMbl JTMCUUIIAHBI
«Uctopus» (b1.5.03)

1. Heap aucuumiuHbl — (GOpMUPOBAHHE y CTYACHTOB KOMIUIEKCHOTO MPEICTABICHUS O

pOJI U MeCTe€ HCTOPHUH B CHCTEME T'yMaHUTApHBIX U COLMAIbHBIX HAyK, KYJIbTYypHO-
ucropuyeckoM cBoeoOpazuu Poccun, ee Mmecte BO BCEMUPHO-UCTOPHUECKOM ITpoliecce, 00
O0COOCHHOCTSIX U OCHOBHBIX 3Tamax e€ UCTOPUYECKOr0 Pa3BUTHS;, BBEACHUE CTYICHTOB B
KpyI' HCTOPUYECKUX MpOOJIEM, CBA3aHHBIX C OOnacThio Oyaymiel mnpodeccHoHaIbHON
NeSITeIbHOCTH.

B pe3yabTare udyuyeHus JMCHUILIMHBI 00y4YaKOIIUiics 0 MporpaMMe 0akajaBpuara
JOJIKEH:

Obnaoams crnenyromumu o0ekyabTypHbiMU (OK) KoMneTeHIusIMu:
CMOCOOHOCTh AHAIM3MPOBATh OCHOBHBIC ATallbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BHUTHsA 00IIeCcTBa T (POPMUPOBaHUS rpakaaHckoi mosuimu (OK-2).
3namo:
OCHOBHBIE HAIIPABIICHHUsI, IPOOIEMBI H METO bl HCTOPUYECKOHN HAYKH;
OCHOBHBIE 3TaIbl U KIIOYEeBbIe COOBITUS HCTOpUHU Poccuu u mupa;
OCOOCHHOCTH  Pa3BUTUS  POCCHMCKOTO  TOCYAAapCTBA,  BBIAAIOIIUXCS  JAesTenei
OTE4YEeCTBEHHOH U BceoOIel HCTOpUH.
Ymemy:
COOTHOCHUTH OOIIMEe HUCTOPUYECKHE TMPOLECChl M OTAENbHbIe (DaKThl; BBIABISTH
CYIIECTBEHHBIE UEPThl UCTOPHUYECKUX IMPOIIECCOB, SIBICHUM M COOBITHIA; aHATM3UPOBAThH
COIMANILHO-3HAUYMMBIE TIPOOIIEMBI;
(hopMynTUpOBaTh U APTYMEHTHPOBAHO OTCTAWBATh COOCTBEHHYIO MO3UIIUIO M0 PA3TUYHBIM
npo0iemMaM UCTOPHUH.
Braoemy:
MIpEICTaBICHUSIMU 00 UCTOPUHU KaK HayKe, €€ MECTE B CUCTEME TyMaHUTAPHOTO 3HAHUS;



— HIpeaACTaBJIICHUAMU 00 OCHOBHBIX JTamnax B HCTOPUH YCIIOBCUCCTBA U UX XPOHOJIOTUH;

- KaTeFOpI/IaJIBHO-HOHSITI/If/’IHBIM arraparom I/I3y[IaeMOI>'I JUCHUIIIINHBI,
— HaBbIKaMH aHAJIM3a UCTOPUUCCKUX UCTOYHUKOB.
3. Kpatkoe cogep:xkanne IMCHUTNIHHBI:
B coxmepixanme Kypca BKIIOYaeTCsl IIOHATHE 00 MCTOPHU KaK Hayke, 0 €€ MecTe B CHCTeMe

COLIMAJIBHO-T'YMaHUTAPHbIX HAYK, U3JIaraloTCsl OCHOBBI METOJI0JIOTUH UCTOPUUECKON HAYKU.

PackpriBaeTcst conepkaHue W 0011as XapaKTepUCTHKAa OCHOBHBIX 3TallOB OTEUECTBEHHOU
uctopuu. Hauano poccuiickoii rocynapcrBeHHOcTH. KueBckas Pych. OTHOKyIbTYpHBIE U
COLMAJIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBJIEHUSI POCCUMCKOM rocyaapcTBeHHOCTH. [Ipunsitue
XpUCTHAHCTBA.

Pycckue 3emmm B XII — nauane XVI BB. OOpazoBanue Poccuiickoro rocymapcTBa, €ro
ncropudeckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocynapcto B XVIII Beke — Beke MoJepHU3aMK U MpOcBelieHus. Pedopmbl
Ilerpa 1 kak mnepBas MOMbITKA MOJAEpPHU3ALMU CTpaHbl, €€ ocoOeHHocTH. PopMUpOBaHUE
Poccuiickoit umnepun. OCHOBHBIE HANpaBICHUS «EBPOINEU3ALMU» CTPaHbl. DBOJIOLUS
COLIMANILHOM CTPYKTYphI oO1miecTBa. JlanpHeilee paciupenue rpanul] Poccuiickoil umnepun.

Poccus B XIX cronerun. Ilpomeimnenssiit nepeBopoT B EBpone u Poccum: oOuiee u
ocobenHoe. Baxxneiimue ycrnoBus nepexona Poccun k MHIycTpUaabHOMY OOIIECTBY — pEIICHUE
KpPECThSIHCKOTO BOIIpOCa u OTpaHUyYEHUE camoJIepKaBHUsL. JnurenpHOCTD,
HEMOCJIEZIOBATEIbHOCTh, IUKIMYHOCTh Ipolecca OypikyazHoro pedopmupoBanus. Poib
cyOopekTuBHOTO (hakTOpa B mpeonosieHnu oTcTaBaHusa. Pedopmber XIX Beka, mx 3HaueHUE.
Oo01ecTBeHnble IBIKeHNS B XIX Beke.

Poccust B Hadane XX Beka (1900 — 1917rr.). OcoOGEHHOCTH COIMAIIBHO-KOHOMHUYECKOTO
pasButus Poccum B Hauvane XX Beka. OObeKTHBHAs TOTPEOHOCTh HMHAYCTPUATBLHOU
MoaepHu3anun Poccun. CooTHomieHwe nojauthueckux cuidl B Poccum B Hauvanme XX Beka.
Hapacranue kpusuca camonepxkaBusa. IlepBas poccuiickass peBosouus. OOpasoBaHue
nojuThueckux mnapTui. l'ocymapcTBeHHass ayma Hadaia XX BeKa KaKk TIE€PBbIA  OIBIT
poccuiickoro napiamentapusma. CToJbIUHCKAs arpapHas pedopma. [lepas MupoBast BoitHa 1
yyactue B Heill Poccum. ®DeBpanbckas peBomouus 1917r. m KOpeHHbIE HW3MEHEHHUS B
MOJIMTUYECKOM )KU3HU CTPAHBI.

dopMupoBaHUE M CYHTHOCTH coBeTckoro crpos (1917-1991rr.). IloarotroBka m mobena
OxTsa6pbckoro BoopyxeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuit cbe3n CoBeToB u
€ro peleHus. JKOHOMHYECKas U COI[MalIbHAs MOJUTUKA OOJBIIEBUKOB. ['paskaHCKas BOMHA U
uHocTpanHas uHTepBeHIMs. Cynp6a u 3Hauenne HOIla. VYTBepxaeHue oaHOMAPTHITHOMN
nonutudeckoit cucreMsl. O6pazoBanne CCCP. [Tonutuueckas 60pp0a B mapTUU U rOCyAapCTBeE.
CCCP B roas! nepBbix naruietok (koner 20-x rr. — 30-¢ rr.). @opMHpOBaHUE PEKUMA JTUIHOK
Bractu CranvMHa M KOMaHIHO-aJIMUHUCTPATUBHOM CHUCTEMBI YIPABICHUS TIOCYJapCTBOM.
Buemnsas nonmutuka CCCP B 20-30-e rr. CCCP Bo BTOpO#t MupoBoii 1 Benukoi OTeuecTBeHHOM
BOWHE. l3MeHeHHe COOTHOUIEHHs CWJI B MHpPE II0CJI€ BTOPOM MHPOBOM BOMHBIL. Hauwano
«XOJIOAHOM  BOMHBI». TpyaHoctu mocneBoeHHoro pasutus CCCP.  VikecroueHue
MOJIMTUYECKOTO  PeXUMa U HJEO0JOTHYecKoro  KoHTposs. llombiTku  OOGHOBJIEHHS
«rocyaapctBeHHOro conuanusMa». XX cwe3q KIICC u ocyxaenue Kynbra auuHoctd CranuHa.
«OTTenens» B TyXOBHOH cdepe. DkoHOMHUUeckue pedopmbl cepeantbl 60-X TOA0B, TPUUHHBI
UX He3aBeplleHHOCTH. HapacraHme KpHU3MCHBIX SIBICHUH B cOBETCKOM oOmectBe B 70-¢ —
cepeaune 80-x ronos. Buemnsa nonuruka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaKu K



o0OCTpeHUI0 MeXAyHapoAaHOUW oOcraHoBKU. «llepecTpoiika»: CYIIHOCTb, WENH, 331a4H,
OCHOBHBIE 3Tarnbl, pe3ynbrarel. Pacmag CCCP. O6pa3zoBanue CHI'.

CraHoBiieHHE HOBOM poccuiickoi rocymapctBeHHOCTH (¢ 1991- mo HacTosiee Bpems).
JlubepanbHass KOHIENIMS POCCHMCKHX pedopMm: Tmepexoa K pPbIHKY, (GopMupoBaHue
TPpaKJIaHCKOTO O00IIecTBa W MpaBoBOro rocynapcra. «lllokoBas Tepamus» 3>KOHOMHYECKHX
pebopm B Hagame 90-x romoB. Koncrutynus Poccuiickoit  ®eneparuum 1993
MC)KHaIII/IOHaJH)HI)IC otHomeHus. IloauTnueckue mapTu u O6HICCTBCHHI)I€ JABHUXKCHUSA Poccun
Ha coBpeMeHHOM »Jtamne. Poccuss Ha mnyrm moxaepHusanuu. Poccusi B cucreme MHUPOBOM
SKOHOMHUKH U MEKTyHAPOIAHBIX CBS3EH.

4. O0beM y4eOHO# JUCHUNIMHBI:

Buner yue6HOM paboTh B 3aueTHBIX B akanem. B actponom.
eIMHULIAX yacax gacax
OO0miasi Tpy10€eMKOCTb AN CIUTITIHHBI 4.0 144 135
1o y4yeOHOMY IJIaAHY
Konraktnas pa6ora (KP): 0,33 12 10,5
Jlexuunm (Jlek) 0,22 8 6
[Tpaktuueckue 3ausatus (113) 0,11 4 3
CamocrositesibHas padora (CP): 3,42 123 90,75
Pedepar 0,58 21 15,75
ITonroroBka K KOHTPOJIBHBIM paboTam 0,56 20 15
CamMocTosTeTbHOE H3yUeHUE Pa3/IeiiOB 2,28 82 60
JUACIUATUIMHBI
Bua koHTpoJIsi: 3a4eT / IK3aMeH 0,25 9k3ameH (9) IK3aMeH
(6,75)

AHHOTAIUA padoyeld MPOrpaMMbl JMCHUATIINHBI
«®usnyeckas KyJabTypa u cnopm (51.5.04)
1. Iean TUCOMIIMHBI:

- OBJIaJICHHE METOIOJIOTHEH HAYYHOTO MO3HAHUS (PU3NUIECKON KYIbTYPhI M CIIOPTA;

- OBJIAZICHUE CHUCTEMOW TIPAKTUYECKUX YMEHHW ¢ HaBBIKOB, OO0CCIICYMBAIOIINX
COBEPIICHCTBOBAHNE IICUXO(PHU3NIECKUX CIIOCOOHOCTEIH;

- pa3BUTHE CIIOCOOHOCTEW WCIOJB30BaTh pa3HoOOpa3Hbie (GOpMBI  (pu3HUecKoit
KYJIbTYpBI, CIIOpPTAa W TypH3Ma Ui COXPAHCHUS M YKPEIUICHHWs] CBOETO 3J0POBbS U
3JI0POBBS CBOMX OJIM3KKX B TIOBCETHEBHOM )KHM3HU U TPO(HECCHOHANBHON 1eATeILHOCTH;

- (dbopMuUpOBaHHE MOTHUBAIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (PU3UUECKOU KYIBTYpE,
(bHU3MUECKOMY COBEPIICHCTBOBAHHUIO M CAMOBOCIMTAHHIO, YCTAHOBKA Ha 3JI0POBBINA 00pa3
KHU3HU.

2. B pe3yiabTare wu3yvyeHHsi JUCHMIUIMHBI OOYYAIOINMIICSI 1O TporpaMmme
O0akaJjiaBpuaTa J0JI/KeH:

Obaaoams crnenyromumu ooOekyabTypHbiMH (OK) KoMIeTeHIUAMHU:



- CIOCOOHOCTh K caMoopraHu3anuu 1 camooopasopanuto (OK-7);

- CIOCOOHOCTh HMCHOJB30BAaTh METOIBI U CpelIcTBa (U3UYECKOM KyJIbTYPHI ISt
o0ecrieueHHs OJTHOLIEHHOH coMaibHO# U podeccuonanbHo# nesrensHoct (OK-8).
3uamo:

- HAyYHO-TIPAaKTUYECKHE OCHOBHI (PU3MUECKON KYJIBTYPHI U CIIOPTA;

- COLIMATBHO-0MOIOTUYECKHE OCHOBBI (PM3NUECKOM KYJIBTYPHI U CIIOPTA;

- BIIMSIHME O3JIOPOBHUTENBHBIX CHCTEM (DM3MYECKOTO BOCIUTAHUS Ha YKPEIUICHHE
3II0POBBS, TPOPHIAKTUKY TPO(HECCHOHATLHBIX 3a00JIEBAaHUI M BPEAHBIX PUBBIUCK;

- CrocoObl  KOHTPOJII W OIECHKH (PU3MUYECKOrO0  pa3BUTHUS M (U3UYECKOI
MIOATOTOBJIEHHOCTH;

- MpaBUJIa ¥ CrOCOOB! TUIAHUPOBAHMSI MHAMBUAYAJIbHBIX 3aHATUN pa3IU4HOMN LI€JIeBOM
HaIPaBJIEHHOCTH;

- HCTOPUI0 (PU3UYECKON KYNbTYpbl U CIIOPTa, UMETh NPEJCTABICHHE O 3HAYMMBIX
CHOPTUBHBIX COOBITHUSX HE TOJBKO CBOEW CTpaHbl, HO U MUPOBOTO YPOBHS; BaKHEUIINE
JTOCTH>KEHHS B 00JIaCTH CIIOPTa;

- crioptuBHbie Tpaguuuu MXTU-PXTY um. [I.1. MenaeneeBa, HIOMHUTh O MOJBUTAX
CIIOPTCMEHOB B To/ibl Bennkoi oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- CaMOCTOSITENIbHO 3aHUMAThCSI PU3UUECKOU KYIBTYPOU U CIIOPTOM;

- OCYILIECTBIISITh CAaMOKOHTPOJIb 32 COCTOSIHUEM CBOEro OpraHm3ma M coOIoJaTh
MIpaBUJIa TUTUEHBI U TEXHUKHU 0€30TIaCHOCTH;

- OCYILIECTBJISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHsITHIM
(bM3UYIECKOM KyJIbTYPOU U CIIOPTOM.

Bnaoemy:

- CpEICTBAaMHU MW METOJaMM YKPEIUICHHS WHAMBHIYaJbHOTO 3I0pOBbA, (PU3MUECKOro
CaMOCOBEPILICHCTBOBAHUS;

- JNOJKHBIM ~ YpOBHEM  (pU3MUECKON  MOATOTOBICHHOCTH, HEOOXOTUMBIM  JUIf
KauyeCTBEHHOT'0 YCBOCHHS MPO(eCCHOHAIbHBIX YMEHUN U HABBIKOB B IMpoLiecce 00ydeHUs
B By3e, s oOecredyeHus [MOJIHOICHHOM COLMANbHOW U IpodecCHOHaIbHOM
NEeSITeIbHOCTH MOCJIe OKOHYAHUS Y4eOHOTO 3aBEICHHUS.

3. Kparkoe cogep:xkaHue 1uCHUILINHBI
Pa3zesbl JMCUMILIMHBI M BU/ABI 3aHATHH (04Has (popma)

Mony HaszBanue momyist Bcero YacoB
b Jlex MII3 |[IIIPIT | KP
1. [Ipenmer «®Pusnueckas KynbTypa u 18 2 6 9 1
criop™. Mctopuss ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3HU 18 2 6 9 1
(30XK)
3 buonorudeckue 0CHOBBI (PU3MYECKOI 18 2 6 9 1
KYJIBTYpPBI ¥ CIIOPTA
4 [IpodeccronanpHO-NIpUKIIaHAS 18 2 6 9 1
(buznueckas KynbTypa u CIOpT
Bcero yacos 72 8 24 36 4

Kaxaplii Moay/ b MporpaMmMsbl HMeeT CTPYKTYPY:
- JIGKIIMU WM TEOPETUYECKUH pa3/en;
- TPaKTUYECKUH pas3fes, COCTOUT U3: MeToauKo-mpakTtudeckux 3aHsatuii (MII3) u yueGHO-
TPEHUPOBOYHBIX 3aHATHH (MIpodeccnoHanbHO-TIpUKIaaHas (pusndeckas nmoarotoska, [IITIDI);
- KOHTpOJbHBIN paszaen (KP).

Teoperuveckuii pasaes GOpMHPYET CHUCTEMY HAyYHO-TIPAKTHYECKUX U CIICIIHAIBHBIX
3HaHWH, HEOOXOMUMBIX Ui TOHUMAHUS TPUPOJHBIX W COIMAIBHBIX  IPOIIECCOB
(GyHKIIMOHUPOBaHUS (PU3UYECKON KYIbTYpPHI OOIIECTBA U JIMYHOCTH, YMEHHUS UX aJalTUBHOTO



TBOPYECKOTO  HCIOJIb30BAHUA  JUIA  JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  Pa3BUTHS,
CaMOCOBEpPILICHCTBOBAHMS, OPraHU3alluy 3J0POBOr0 00pa3a >KU3HU MPU BBIMOJIHEHHH Y4eOHOM,
npohecCHOHATBFHON M COLIMOKYIBTYPHOU NESTETBHOCTH.

MeToauko-npakTu4ecKkue 3aHATHS IIPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
coco0oB (opMHUpPOBaHUS YUEOHBIX, MPOPECCUOHATBHBIX M XU3HEHHBIX YMEHUH M HaBBIKOB
cpeacTBaMu (PU3UYECKON KyJIBTYPHI M CIIOPTA.

Ha meToauko-npakTHyecKux 3aHATUSX YIENeTCs BHUMAHUE:

- OCHOBHBIM IIp0o0OJIeMaM CIOPTUBHON TPEHUPOBKHY;

- BIMAHUIO (HU3MYECKUX YIPaKHEHUH Ha (OpMHpOBaHHE MPOPECCHOHATBHBIX KayeCTB
OyayIIero CrnenuanrucTa u JMYHOCTH 3aHUMAFOIIETroCs;

- BO3JICHCTBUIO CPEACTB (PM3NUECKOTO BOCTIMTAHHS HA OCHOBHBIC (PM3MOJOTHMUYECKHE CUCTEMBI U
3BEHbS OMOPHO-/IBUraTENILHOTO aniapara 3aHUMAaroIEerocs;

- BOIIpOCaM MPOBEACHUS COPEBHOBAaHUM (IIpaBHJIa COPEBHOBAHMM, CUCTEMa pPO3BITPHILIEH,
ompeneneHue noodeauTesneii, 000pyI0BaHNE U UHBEHTAPh).

IIpodeccuonaibHO-NPUKIAIHASL MOATOTOBKA TMPOBOJAUTCS C YYeTOM Oyayieit
podeccoHaIbHOM JIeATENbHOCTH CTY/IEHTA.

Y4eOHO-TpEHUPOBOYHbIE  3aHATUS  0a3uUPYIOTCS Ha  [IHPOKOM  HCIOJIb30BaHUHU
TEOPETUYECKUX 3HAHUH M METOJIMYECKHMX YMEHUM, Ha NPHMEHEHUU Pa3zHOOOPa3HBIX CPEICTB
¢buznyeckoil  KylIbTYpbl, CHOPTUBHOW U  NpodecCHOHANbHO-NIPUKIATIHON  (usnueckoit
MOATOTOBKH CTYJIEHTOB.

KonTtpoabublii pazgen. Kpurepuem ycHemHOCTH OCBOEHHS y4eOHOro marepuana
SBJIIETCS OLIEHKAa NPEeNoAaBaTesisi, YUWUTBHIBAIOLIAS pe2VIapHOCmb NOCeueHUs 00:A3amelbHbIX
yueOHbIX  3amAmul, 3HAHUM TEOPETUYECKOro pasjiela MporpaMMbl M BBINOJIHEHHE
YCTAaHOBJICHHBIX HAa JIAaHHBIH CEMECTP KOHTPOJIBHBIX TECTOB oOmeld (U3MYeCKO U
TEOPETUYECKOW MOJArOTOBKU ISl OTACIBHBIX I'PYII Pa3IMYHOM CIOPTUBHOM HAIPAaBJICHHOCTH.
KP BXOIUT B IpakTUUECKUE 3aHATHUSI. .

4. O0beM yueOHOH TUCUMIIJIMHBI:

B B I Vi
Byl yue6HOM paboThI 3aUETHBIX | aKaJeM. | CEMECTp | CEMEcCTp
eIUMHUIAX | Yacax
OO0miasi Tpy10€eMKOCTh TMCHUTIIHHBI MO 2,0 12 36 36
Y4eOHOMY IIAHY
Konraktnas pabora (KP): 0,34 12 6 6
[Ipaktuueckue 3ausatus (113) 0,34 12 6 6
CamocrositesbHas padora (CP): 1,44 52 26 26
3auer 3auer
Bua koHuTpoJs: 3a4eT / 3K3aMeH 0,22 8 4) @)
B B 1 Vi
Buner yae6HOI paboThI 3aUETHBIX | aCTPOHOM. | CEMECTpP | CEeMeCTp
eMHUIIAX gacax
O0mas TpyA0eMKOCTb M CIHMIIJIMHBI 110 2,0 54 27 27
Y4eOHOMY IJIAHY
KonraktHas padora (KP): 0,34 9 45 45
[Tpaktiueckue 3anstus (I13) 0,34 9 4,5 45
CamocrositesbHas padora (CP): 1,44 39 19,5 19,5
Bua xoHTpoOJIA: 3a4eT / 3K3aMeH 0,22 6 328; T 328; T




AHHOTAIUSA Y4€0HOM MPOrpaMMbI M CIUTIINHBI
«Matematuka» (51.5.05)
1. Heap AUCHMIUVIMHBI — SIBISETCS (POPMUPOBAHUE Y CTYJASHTOB CHCTEMBI OCHOBHBIX
HOHSITI/II‘/JI, I/ICHOJILSyCMBIX JUUIA HOCTpOGHI/IH Ba)KHCfIH.IHX MAaTEMATUUYCCKUX MOIICJICﬁ, nu
YMCHI/U[ HCIIOJIB30BATh MATEMATUYCCKUEC METOObI IJIs OIIMCAHUA pa3JII/I‘-IHI)IX HpOIICCCOB.

2. B pe3yabTare u3yueHusl TUCHUILIHHBI 00y4aIONIMiiCs MO MporpaMMe 0akajaBpuara
HOJIKeH:

Obnaoams ciienyrouumu oobmenpodeccuoHanbHbIMEU (OITK) KoMmeTeHITSAMIE:
— CHOCOOHOCTBIO M TOTOBHOCTBIO MCIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B TpodeccuonanbHoi nesitenbaoct (OTTK-1).
3uams:
—OCHOBBI migQepeHInanbHOTO W WHTETPAJbHOTO  MCUYUCIICHHUS,
T epeHInanbHbIX YpaBHEHUIH;
—MaTeMaTU4eCKue TEOPHUH ¥ METOMbI, JIeKallue B OCHOBE IOCTPOCHUS
MaTeMaTUYECKUX MOJICNECH;

—OCHOBBI IPUMEHEHUST MaTEMAaTHYECKUX MOJICTIEH U METOIOB.
Ymems:

—BBIOMpPATh MaTEeMAaTHYECKHUE METOJbI, MPHUTOJHBIC I PEIICHHS KOHKPETHOMN
3aJ1a4H;

—HCITOJIb30BaTh MaTEMAaTUYCCKUE TOHSTHS, METOJbl W MOJCIH IS OIHUCAHHS
Pa3IUYHBIX MTPOIIECCOB;

—BBISIBJSITh MaTEMAaTU4YEeCKAE 3aKOHOMEPHOCTH, JISKAIIHNEe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

—HCIOJIb30BaTh OCHOBHBIE METO bl CTATUCTHUYECKOW 00paOOTKU JaHHBIX;

—IMPUMEHSTh MaTeMaTHYECKHE 3HAaHUS Ha MEKIUCIUIUIMHAPHOM YPOBHE.

Bnraoemy:

—OCHOBaMHM  (h)yHJAMEHTAJILHBIX  MAaTEMaTHYEeCKUX TEOPHA ¥  HaBBIKAMHU
WCIIOJIb30BAHUSI MATEMaTHYECKOTO alapara;

—METOJIaMH CTaTUCTUYECKON 00paboTKH MHMOPMAITHH.

3. Kpartkoe cogep:kaHue TUCHUIIUHBI:

1 CEMECTP

1.BBenenmue.

[Ipeamer m Meronsl maremaTukud. ONHMCAaHME OCHOBHBIX pa3AenioB Kypca. IlpaBuna u
TpeOOBaHUs IPU U3YYECHUU Kypca.

2. DJyieMeHTHI ajIredpsbl.

Uucnossle MHOXeCTBA, KoMmiuiekcHble uncia. Onpeaenurenu I u Il nopsakos. Bexropst:
OCHOBHBIE TIOHSTHUS, CKAJSIPHOE, BEKTOPHOE M CMEUIAHHOE IPOM3BEICHUSI BEKTOPOB.
AHanuTuyeckas reoMeTpusi: npsMasi Ha IJI0CKOCTH, KpuBble Il mopsiaka. Matpuipl: n1eicTBUs
HaJ MaTpHUIlaMH, IPUBEJICHUE K CTylleH4aToMy BUIy U Buay ['aycca. Panr matpuiel. O6paTHas
matpuna. Teopema Kponekepa-Kamemnmu. Pemienne cucreM JUHEHHBIX —anreOpanydecKux
ypaBHeHU. CoOCTBeHHbIE UKcia U BeKTopbl. KBagpatuunbie popMsl.

3. ®ynknus ogHoi nepemennoii. Ilpenen pynkuun. HenpepsiBHOCTE QyHKINH.

Oyukiusa. CnocoObl 3amanus ¢yHkuuu. Ilpenen ¢ynkumm B Touke. OIHOCTOpOHHHE
npenensl. [lpenenst Ha 6eckoHeuHOCTH. beckoHeuHO Malible M OeCKOHEYHO OoJjblue (PyHKIUH,
X CBOICTBa W B3auMHas cBsA3b. CBolcTBa mpenenoB. [lepBelil M BTOpOUl 3amedaresibHbIE
npenensl. HenpepplBHOCTh (QYHKIIMM B TOYKe M Ha mpomexyrke. CpoiicTBa (yHKUHH,
HENpEepbIBHBIX Ha OTpe3Kkax. Touku pa3peiBa PyHKIIMU U UX KIACCH(PUKAIINS.

4. TuddepenunanbHoe ucuucjieHne PyHKIHMA OJHOM NepeMeHHOI.

[IpousBosHas QyHKIMM, €€ TEeOMEeTpHUecKHil W MexaHmdeckuid cwmbici. [IpaBuia
middepenunpoBanus. Tabmuna OCHOBHBIX MNpou3BOoAHBIX. Juddepenuunan ¢ynkumuu, ero



OpPUMEHEHHsT K TNPUOIMKEHHBIM  BBIYMCICHUSAM. VHBapuaHTHOCTE  (OPMBI  NEPBOTO
mudpdepennmana. [lpomsBomnas cioxHodt Qynkuuu. Juddepenmupyemocts (HyHKIUH:
OlpeneNieHne, TEOpeMbl O CB3M  JTUPPEpEeHIMPYEMOCTH C  HEMNPEPHIBHOCTBIO U C
CYIIECTBOBaHHEM IpoHu3BOIHON. OCHOBHBIE TeOpeMbl AU P PepeHInaTbHOTO ncunciaenus: Pos,
Jlarpanxa, Kommu. IlpaBuno Jlonutans (packpsiTue HeompeneneHHocteil). IlpousBoansie
BBICIIUX TOPsAKOB. JIokanmbHbBIN 3kcTpeMyM (yHKIMH. HeoOXomumble U JOCTAaTOUHBIC YCIOBUS
skcTpemyma. [lpaBuio uccienoBaHusl (YHKIMM HAa MOHOTOHHOCTb U 3KcTpeMyM. [lpusHaku
BBIITYKJIIOCTH ¥ BOTHYTOCTH (QyHKIMH. Touku neperunda. Heo0xoanmMoe M JOCTaTOUHOE YCIOBUS
nepernba. AcuMNTOTHl (YHKIMH, WX BHIBl H CHOCOOBI HaxoxaeHus. OOmas cxema
ucciefoBaHus (pyHKIMIA, TOCTPOCHHE MX TPaPHUKOB.

5. UnTerpanbHoe ucuucjeHne QYHKIUM OHOM NepeMeHHOI.

[TepBooOpa3nas dhynkuus. Heonpenenennslit MHTErpal U ero cBoiictBa. Tabauiia OCHOBHBIX
MHTErpanoB. MeTo bl HHTErPUPOBAHUS: HENOCPEACTBEHHOE MHTETPUPOBAHUE, UHTEIPUPOBAHNE
MOJICTAHOBKOM, MHTErpUpOBaHHE IO dYacTAM. VIHTerpupoBaHHE palUOHAIBHBIX JpoOei.
WHuTerpupoBaHne  HEKOTOPBIX  UPPALUOHATIBHBIX M TPUTOHOMETPUYECKHX  (DYHKIHUIL.
OnpeneneHHblil UHTErpall, ero reoMeTpuyeckuil cmpici. CBONCTBA ONpeAeIEeHHOTO0 UHTErpaa.
®opmyna HreroTona-JleiiOnuna. Teopema o cpenHeM 3HA4YeHHH. 3aMEHa TEPEMEHHOM U
MHTErpUpPOBAaHUE [0 YacTAIM B ONpEIEIeHHOM HHTerpajne. [IpunoxkeHus omnpeaeseHHOro
MHTEerpaia K BBIYUCIECHUIO IUIomaneil miockux ¢uryp. IToHsTre HECOOCTBEHHBIX MHTETPAJIOB:
oTpeJieNieHus, CBOMCTBA, METO/Ibl BEIYUCIICHHUSL.

2 CEMECTP
1. nd¢epennuanbHoe HcHUCIeHHEe (YHKIMM HECKOJbKMX IepeMeHHBIX. JJeMeHTbI
TeOpPHH MOJIsl.

OyHKIIMKU JBYX M 0OoJjiee TEPEMEHHBIX: OIpeelieHne, 00JIaCTh OMpeesieHus, 00JIacTh
W3MEHEHHUs, TeOMeTphueckas HHTeprperanusi, JuHuu ypoBHS. Ilpemen QyHkunum B TOUKe.
YacTtHeie Tpou3BOAHBIE (Ha mpuMepe (QyHKIMHM IBYX mepeMeHHbIX). uddepeHnmupyeMoctsb
(GYHKIIMM HECKOJBbKUX IepeMeHHBIX. [loctatounsle ycnoBus mauddepenunpyemoctu. [lomnas
npou3BoaHas. [IpousBoanas crnoxxkHou (yHkumu. [lomabrii muddepennmnan. HBapuaHTHOCTH
nonHoro  auddepeHnuana.  AHAIUTHYECKWH  TpW3HaK  moJiHoro  auddepennnana.
HuddepenunpoBanre (QyHKIUU OJHOM M JBYX IEPEMEHHBIX, 3aJaHHON HesBHO. YacTHbIe
MPOU3BOJIHBIE U TMoOJHbIE auddepeHnnanbl BBICIIUX MHOPAIKOB. TeopeMa O paBEHCTBE
CMEIIAHHBIX MPOM3BOAHBIX (W11 (YyHKIUU JBYX MepeMeHHBIX). JIoKambHbIe SKCTPEMYMBI
(GyHKIMHM JBYX MEPEMEHHBIX: HEOOXOJMMOE U JIOCTaTOYHOE YCIOBUSI dKCTpEeMyMa. Y CIIOBHBIM
sKCTpeMyM (MeTol MHOkUTenel Jlarpamxka). Haubonbiiee u Haumensblee 3HaueHUEe GyHKIUU B
3aMKHYTOM oOnactu. OcHOBHBIE MOHATUS Teopuu moiia. CkamspHoe noie. IloBepxnoctu u
nuHUU ypoBHA. 1Ipon3BosiHas 1o HampaBieHUIO. ['palMeHT CKAIIPHOTO MOJIL U €ro CBOMCTBA.
Bekropnoe nozne. Jueprenuus nons. Porop nosns. CBsizb MEXAy TPaJUEHTOM M IPOU3BOJAHOM
10 HaIlPaBJICHUIO.

2. KpaTHble mHTErpaJbl.

JIBOMiHON WMHTErpaji: OIpeAesieHHe, TIE€OMETPUYECKUM CMBbICI, CBOWMCTBA. BrluncieHue
JBOMHOTO HMHTErpaia B JEKapTOBOM M NOJIApHOM cucremax koopauHaT WHrerpan Ilyaccona.
TpoliHOM HMHTErpall: ONpeAclIeHUe, T€OMETPUUECKUI CMBICII, CBOWCTBA. BbIUKCIIEHHE TPOMHOIO
uHTerpana. [IpunosxeHus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBo/inHeiiHbIe U TOBEPXHOCTHbIC HHTErPAJIBI.

KpuBonMHENHHBIM HHTErpall 1O KOOpPAMHATAM: OIPEAEIEHUE, CBOMCTBA, BBIYHMCIICHHE.
Pa6ora B cmitoBom nosie. @opmyna ['puna. KpuBonuHeiiHble HHTErpalibl, HE 3aBUCSINNE OT ITyTH
uHTerpupoBanus. IloteHuuanbHas QyHkuMs, noTeHUManbHoe nosie. [ToHATHE TOBEPXHOCTHOTIO
unterpana. Ilorok Bekropa uepe3 noBepxHocTb. Teopema ['aycca-Octporpanckoro. ®@opmyna
Croxca.



3 CEMECTP

1. InddepeHnuaibHble ypaBHEHUS NEPBOro MOpsaKa.

Huddepenunanbapie  ypaBHEHHS: MOPAIOK, pEIIEHHE, TeopeMa CYIIEeCTBOBAaHHUA U
€IMHCTBEHHOCTH pelleHus. 3azada Komm. YpaBHEHHs C pasAeisOLIUMUCS I[1EPEMEHHBIMU.
Opnopomubie nuddepeHnuanbubie ypaBHeHUs. JluHeiHble MudGepeHIMaTbHbIC ypaBHEHUS
MIEPBOTO MOPSAIKA. YPABHEHUS B MOJHBIX U depeHiranax. HTerpupyronmi MHOKUTEIb.

2. lud¢epenunaibHbie ypaBHEHHSI BTOPOr0 M N-T0 NOPS/AKA.

Juddepennunanbapie ypaBHEHUSI BTOPOTO TMOPSAIKA, JOMYCKAIOMIME MOHIKEHHE MOPSIIKA.
Jluneiinbie muddepenHnnanbubie ypaBHEHUsE BTOpoTo nopsiaka. CBoiicTBa pemieHuid. Jlnnennas
He3aBUCUMOCTh pyHKIUI. Onpenenurens Bponckoro. CTpykTypa 001ero peneHus: IMHEHHOTO
maddepeHnnanbHbIe  ypaBHEHUS BTOPOTO mopsaka. (DyHIamMeHTaabHass CHUCTEMa pEIICHH.
JIuneiiHble OTHOPOJHBIE TU(epeHlnaIbHble YpaBHEHUSI BTOPOTO MOPSIKA C TMOCTOSHHBIMU
koa(urmentamu: nocrpoenue odmiero pemienus. Meron Ditniepa. JluneliHbIe HEOTHOPOHBIE
muddepeHnraibHble YpaBHEHNS BTOPOTO MOPSIIKA C MOCTOSIHHBIMU Ko duunentamu. Ob1ee u
YacTHOE peIlIeHUs] HEOAHOPOAHBIX ypaBHeHU. JIuHeliHble AuddepeHuanbable ypaBHEHHs N-T0
MOPsIIKA: CBOMCTBA PELICHUH, TEOpPEeMbl O CTPYKType OOILEro pelieHus, MeTOJ Bapualuu
MOCTOSIHHBIX. JIuHelHble nuddepeHnnanbHble ypaBHEHUS N-TO MOpsAJKa € MOCTOSHHBIMU
ko3 urmenTaMu. AITOPUTM TIOCTPOEHUS OOIIEro PEIICHUSI.

3. Cucremsl 1uddepeHuInaNbHBIX YPABHEHHH.

Cucrembl quddepeHunanbHbIX YpaBHEHUN MEpBOro MOpsaka: oOIiue MOHATHUS, TeopeMa
CyLUIECTBOBaHMS U  €AMHCTBEHHOCTH  oOmiero  pemieHus.  CuctemMbl  JIMHEHHBIX
g depeHInanbHbIX YpaBHEHUH MEPBOTO MOPSAJKA: MHTETPUPOBAHHUE METOJIOM HCKIIIOUEHUS.
Cucrembl ITUHEHHBIX AU(QepeHInaNIbHBIX YpaBHEHHUI MEpBOTO MOpPSIKA: CBOMCTBA peIICHMI,
TEOPEMBI O CTPYKType OOILEro peuieHusi, MeTo]l Bapualii NOCTOSHHBIX. CHCTEMbl JTMHEWHBIX
OJIHOPOJHBIX M  HEOJHOPOAHBIX JIuddepeHIUaNbHBIX  ypaBHEHUH €  MOCTOSHHBIMHU
kodhunmeHTaMiu. DJNEMEHTbl TEOPUHM YCTOWYMBOCTH. METOAbl YHUCIEHHOTO pEIIeHUs
muddepeHIuanbHbIX YpaBHEHUH.

4. YucoBbie 1 GyHKIHOHAIBbHBbIE PSAbI.

UucnoBele psi/ibl: OCHOBHBIE TMOHSITHUS, CBOWMCTBAa CXOMAAIIUXCS PSIOB, HEOOXOIUMBIH
npuszHak cxoauMoctu. [apmonudeckuil psan. Paner Jdupuxmne. [IpuzHaku cpaBHEHUS PSIOB C
nosiokutenbHbiMu uiieHamu. [Ipusnak JlanmamOepa. MHTerpanpHblii M paAuKalbHBIN MPU3HAKU
Komm. 3nakouepenyromuecs psabl: npusHak JleliOHuia. 3HaKomepeMeHHbIE PsAbl: MOHSATHUS
abCONIOTHOM M YCIIOBHOM CXOAMMOCTH, NpU3HAK aOCOJIOTHOM CXOJUMOCTH, CBOMCTBa
a0COJIIOTHO U YCIOBHO CXOMSIIIUXCS PSIIOB.

OyHKIMOHAIBHBIE DPSIIbI: OCHOBHBIE IMOHATHUS, 00JACTh cXOAUMOCTH. CTeneHHbIe PSAbL:
paauyc, MHTepBai, 001acTh cxoAuMocTH. CBoicTBa cTemeHHBIX psiioB. Psasl Teitnopa u
MaksopeHa: CBOWCTBA, YCJIOBHE CXOIMUMOCTH psa K HCXOTHOW (YHKIMH, OCHOBHBIE
pasnoxenusi. Paznoxkenue QyHkiuu B psg MakiopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3liOKEHUH.
I'maBHOe 3Hauenwe ¢yHkuuu. OkBuBaleHTHble (yHKuuU. [Ipumenenue psgoB Teitnopa u
MakJsiopeHa /151 BBIYMCIICHHS TIPEIETIOB.

5. 3akio4ennue.

Hcnonp30BaHne MaTEMaTUYECKUX METOJOB B IPAKTUUECKOM AEATEIbHOCTH.

4. O6beM yuyeOHOi TUCIUNTHHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujer yae6HoH paboTh! 3a4. ei1./ 3a4. el1./ 3a4. el1./ 3a4. el1./
aK.uac aK.uac aK.uac aK.uac
Oomas TPYA0E€MKOCTh
AHCUHILTHHEL 0 YHeOHOMY 15/540 5/180 4144 6/216
TUIAHY




KonTakTHasi padora (KP): 1,3/48 0,43/16 0,43/16 0,43/16
UTexkunu (JIek) 0,6/32 0,215/8 0,215/8 0,215/8
[TpakTuyeckue 3ansatus (I13) 0,6/32 0,215/8 0,215/8 0,215/8
CamocrosiTesibHas padora (CP): 13/470 4,3/155 3,4/124 5,3/191
9K3aMeH- 3auer IK3aMeH-
Buja kontpous: 3auer / 3K3amMeH 0,7/22 0,25/9 0.11/4 0,25/9
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujibl yqeOHo# paboTeI 3au. en./ 3au. en./ 3a4. ej./ 3a4. ej./
acTp.4ac acTp.yac acTp.yac acTp.yac
Oo0masn TPYAOEMKOCTh
LGB ONEED D 15/405 5/135 4/108 6/162
A"y
KonTakTHasi padora (KP): 1,3/36 0,43/12 0,43/12 0,43/12
Jlexumu (JIek) 0,6/18 0,215/6 0,215/6 0,215/6
[TpakTuyeckue saustus (I13) 0,6/18 0,215/6 0,215/6 0,215/6
CamocrosiTesibHas padora (CP): 13/352,5 4,3/116,25 3,4/93 5,3/143,25
9K3amMeH- 3auer IK3aMeH-
Bua kountpous: 3auer / 3K3amMeH 0,7/16,5 0,25/6.75 0.11/3 0,25/6.75

1.

AHHOTanus padoyeil NporpaMMbl JTMCUUIIAHBI
«Aundopmarnka» (b1.5.06)
Heap mucuumianmHbl — (GOPMHUPOBAHUE Y CTYJICHTOB CHUCTEMBI OCHOBHBIX IOHSTHH,

HCIIOJIB3YEMBIX IS TIMOCTPOCHUSA BaXKHEHIIX MaTEeMaTHUYCCKHX MOI[GJ'ICfI, H YMCHUA
HCII0JIB30BaTh MAaTEMATUYCCKUEC METO bl IJIA OIIMCAHUA PA3JIMYHBIX IIPOLECCOB.

B pe3yabTare udyuyeHus JMCHUILIMHBI 00y4YalONIUiicsl 0 mMporpaMme 0akajiaBpuara
HOJIKEH:

Obnadams cnenyromumu oodmenpodeccuonanbabiMu (OITK) komneTeHIusaMu:
BIIaJICHHE TIOHMMaHUs CYIIHOCTH U 3HAa4eHHs WH(POpPMAIMU B Pa3BUTUU COBPEMEHHOTO
oOIIecTBe, OCO3HAHUS OMACHOCTH U YIpo3bl, BO3HUKAWIIUX B O3TOM IIpoliecce,
CIIOCOOHOCTBIO COOJIFOIaTh OCHOBHBIE TpeOOBaHWS HMH(POPMAIMOHHOW OE301MacHOCTH, B
TOM YHCIIE 3alIUThI TocyaapcTBeHHO TaitHbl (OI1IK-4);
BIIQJICHUE OCHOBHBIMH METOJAaMH, CHOCOOaMU M CpPEICTBAMH IOJIyYEHUS, XpaHCEHHs,
nepepaboTku MH(OPMALIMK, UMETh HABBIKU PabOTBHI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasnenus uapopmanueii (OITK-5).

3namo:
cBoiicTBa MH(OpMaIMK, CIOCOOBI €€ XpaHeHUs U 00paboOTKH;
CTPYKTYPY, IPUHIIUIBI paOOTHI K OCHOBHBIE BO3MOXKHOCTH DBM;
TOTIOJIOTHIO M ApXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;
MIPUHIIUIIBI IpECAIMU TI0JIb30BaTeNe, KOMIBIOTEPOB U pecypcoB B ceTH MHTEpHET;
pasnu4ath U paciundpoBbeBaTh [P — anpec, ToMeHHOE UMsI KOMITBIOTEPA;
CTPYKTYPY, IPUHIIUIBI pa0OTHI K OCHOBHBIE BO3MOXHOCTH DBM;
OCHOBHBIE THUIIbI aITOPUTMOB, SI3BIKU MPOTPAMMHUPOBAHUS;
CTaHJapTHBIE POTPaMMHBIE 0OecTieueHus CBOEH MpodeCcCHOHANTBHOMN AeATEeIHHOCTH;
QITOPUTMBI PEIICHUS HEMHEHHBIX YPAaBHEHHIA,



QITOPUTMBI OJJTHOMEPHOHN ONTUMHU3AIINN.

Ymemo:

MMCaTh M OTJIAKUBATH MpoTpaMMbl HA VBA 110 pa3paboTaHHBIM aJlfOPUTMAaM;

MPUMEHSTH METOIbI MATEMATUUECKON CTATUCTHKY JIJISl PEIICHHS] KOHKPETHBIX 3a7a4;
WCIIOJIb30BAaTh TAKEThl MPUKIAJHBIX MPOTpaMM TIpH JajbHEHIIeM OOydeHHH U
MIPAKTHYECKOU 1€ATEIbHOCTH.

Braoems:

HAaBBIKAMH CaMOCTOSITEJIBHOTO ~pEIICHHs 3aJad Ha KOMIIBIOTEpE, BKIIIOYAIOIINE
MMOCTAHOBKY 3aj[aud, pa3pabOTKy aJTOPUTMa M OICHKY ero 3(P¢GEKTUBHOCTH METOJIaMU
MaTeMaTUYEeCKON CTATHCTUKU JJIs1 0OpabOTKH SKCIIEPUMEHTA;

METOJJAMH PEaTH3aIMU AITOPUTMOB Ha KOMITBIOTEpaX.

3. Kpartkoe coaep:kanne TUCIHHUINIHHBI:

3.1. ApxuTekTypa KOMIbIOTEPOB 1 KOMIIbIOTEPHBIX CETEH:

® UICTOpHUS Pa3BUTHS BBIUHUCIUTEIHLHON TEXHUKH M MEPCOHATBHBIX KOMIBIOTEPOB.
Kpartkas uctopusi pa3BUTHsI BRIYUCITUTEILHOM TEXHUKH M TIEPCOHATBHBIX KOMIBIOTEPOB
(ITK). BoruncnurenbHas mamnHa ®on-Heiimana m mammna Teiopunra. Paspabotku
Hopb6epra Bunepa;

eapxutektypa [IK, ammapatueie cpeacrBa IIK. Hcnonszyemble cuctembl
CUHCIICHHSI, dJIEMEHThl MartemaTtnueckoi joruku. OOmiee mpencrtaBienue o [IK m mx
BO3MOXXHOCTAX. DyHKMoHanbHass cxema IIK, marucrpanbHO-MOAYJIBHBIA NPHUHIMI
noctpoenus [IK. Anmaparnbeie cpenctBa IIK: mukpomponeccop, omepathBHas M K3II
MaMsTh, BHEUIHASA MaMsTh, IIWHBI aqpeca, KOMaHJ U JaHHBIX, TAKTOBBIA TI'€HEPATOP.
[IpuHINTT OTKPBITON apXUTEKTYphl: CUCTEMHAs IIWHA, pa3psaHOCTh. [lepudepuiinbie
ycrporictBa [IK: kmaBuaTypa, MbIllb, MOHUTOP, mNpuHTEp U JAp. OcoOeHHOCTH
Mpe/iCTaBiIeHUs] JaHHBIX Ha MallMHHOM ypoBHe. IlpeumymectBa 1u@poBoro
npeacTaBieHusl HHGOPMALUY Tepe]] aHAJIOTOBBIM MPEJCTABICHUEM: BBICOKOE KauecCTBO
3alUCH M OTOOpakeHWs WHMOpPMAIMK, TPOCTOTA ¥ HAIEKHOCTh TyOJUPOBAHUS
(xormupoBanust) uHdopmaruu 6e3 morepu kadectBa. CHCTEMBbl CUMCICHUS (IECATUYHAS,
JIBOMYHAs, BOCBMEpPHYHAas, IECTHAALATEpUYHAas ), MpaBuiia MepeBoJa U3 OJJHOW CHUCTEMBbI
B JIpyryro. OJEMEHTbl MAaTeMaTU4YeCKOW JIOTHUKU: TMOHATHS (GOpMalIbHON JIOTHKH,
OCHOBHBIE JIOTUYECKHE onepanun u Gopmysbl, Joruueckue ocHOBHI paboTs [1K;

® KOMIIBIOTEPHBIE CETHU: TOIOJIOTMU CETeH, MX XapakTepucTHUKU. KommprorepHas
CeTb - COBOKYIIHOCTh KOMIIBIOTEPOB U PAa3JIMYHBIX YCTPOMCTB, OOECIEUMBAIOIINX
nH(OPMALMOHHBIH OOMEH MEXIy KOMIBIOTEpAaMU B CETH 0€3 HCIIOJIb30BaHUS KaKUX-
60 MPOMEXKYTOUHBIX HOCUTENel uHpopmaruu. Tomonoruu cereil: 3Be3/1Has, IMUHHA,
KoJiblieBasi. CeTu 3aKpbITOrO TUIIA: JIOKAJIbHBIE U PACIpPEACIICHHbIE CETH, KOPIIOPATUBHBIE
cetu. [IporpamMmHO-TeXHHUYECKOE oOecreueHue: ajantep, KOTOPbIA yIpaBiseTcs
CHEUMaJbHOM MpOrpaMMOM JpaliBEepoM; OIEpalMOHHAas CHCTEMa, YIPaBIIAIOIIAs
KOMITBIOTEPOM, MPEIOCTABIISIONIUM PECYPCHI; MPOTOKOJIBI - OCOObIE SI3bIKM, HA KOTOPBIX
obMenuBarotcsa nHpopmanueii komnerotepsl B cetu (TCP, TCP/IP, UDP). I'nmoGanbubie
cetn paznuuHoro wmacmrtaba (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxnoctu cetu WuTepHer. DnekTponHas moura. Jloctynm k uHGOPMAIMOHHBIM
pecypcam. Cucrema TenekoHpepeHIuil. Anpecaus 1 NpoTokojbl B IHTepHeT;

e MyJIbTHUMENNA — JUATIOrOBasi KOMIBIOTEPHAS CHCTEMa, OOecleynBaroas CHHTE3
TeKcTa, rpaduku, 3ByKa, peud U BHUJEO. YCTpPOMCTBa MynbTHUMenua. TpeOoBaHUS K
MYJIbTUMEIUIHBIM CPEACTBAM KOMIIBIOTEPOB. PacuimpeHHble BOZMOKHOCTH 00paboTKH,
npeoOpa3oBaHusi, cHUHTe3a HH(opManuu (KOMIBIOTEpHAs aHUMAIMS, MOIU(PUKAIUS
n300paxkeHuii, TpexmepHas rpaduka). MynbTUMenuiiHbie MporpaMmbl. [IporpaMmer
peIaKTUpOBaHUS, MOHTaXa 3ByKa W BUJEO0. Bumeo-penaktopsl, Moaynu crnetdddHexTos,
MOHT@XHBIE CTYIUU. OJEKTPOHHBIC TMpe3eHTanuu (OCHOBHBIE BO3MOXKHOCTH MS



PowerPoint), stanbl co3qaHusl Mpe3eHTalMid, CTPYKTypa Npe3eHTallii U 0COOCHHOCTH
paboThI ¢ PEIaKTOPOM.

3.2. [IporpammHOe obecrieueHHe:

® CTPYKTYpa OIEpPAIlMOHHBIX CHUCTEM, MaKeThl NMpUKIaAHBIX nporpamm, Microsoft Office.
Knaccugukanus nporpaMMHubIx cpenctB. CHCTEMHOE U MMPUKIIAIHOE IPOTPaMMHOE 0OecTieueHrne
[TK. O630p onepanuonubix cucrem (OC). [Mpuanums! co3nanus u coctaB OC: sapo, uHTEpdEiic,
npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, moxyneubii npuniun moctpoenus. Cpena
WINDOWS: oxHa, ux 3jieMeHThI, paboTa B MHOTOOKOHHOM pexkume. Pabora ¢ oObekramu
WINDOWS. Spneikn u paborta ¢ HuMH. [lanku: co3nanue, nepenMeHOBaHUE, KOIMPOBAHUE H
nepemMenieHne 00beKTOB (TAaroK U SIPIBIKOB), ynaieHue o0bekToB. Kop3nHa u ee Ha3HaueHHE.
Hacrtpoiiku WINDOWS: nata u Bpemsi, HaCTpOiKa MBIIIH, KpaHa. DJIEMEHThl TEXHUYECKOTO
cepBuca [IK: ycTaHOBKa OnepanMOHHOW CHCTEMBI, CO3/IaHUE WHAWBUIYAIbHOW ONEPallMOHHON
Cpeabl TOJB30BATENs, MOAJCPKKA IEIOCTHOCTH MH(OPMAIMH, PACIIMpEHHEe W MOJEPHU3AIUS
KOH(UTYpaIuy anmapaTHbIX U MPOTPaMMHBIX CPEZCTB

e TexcroBelii pepakrop WORD, penakropbl MaTeMaTHYecKUX U XUMHUYECKHX (popmy.
OcCHOBBI HUCHOJIB30BaHUSL IporpamMM oOmIero Ha3HaueHus (KpaTkuil o030p) Ha mNpumepax
TekcToBoro peaakropa WORD, penakropoB MareMaTH4eCKMX M XUMHUYECKUX (HOPMYIL.
OcoOenHoctu TekctoBoro penakropa WORD. Bson u penaktupoBanue texkcra. KonupoBanue u
nepeMenieHue 0o0beKToB, pabora ¢ Tabmuuamu. Beibop Buaa, pasmepa mpudra,
dbopmaTupoBanre cuUMBOJIOB U aO3aneB. KommpoBanme Qopmara. OcoOEHHOCTH CO3qaHUS
CChUIOK, ornaBieHud. CozgaHue JOKYMEHTOB pa3lWyHbIX GopM  (CTaHAAPTHBIX U
HECTaHIApPTHHIX). lcmonb30BaHWe pemakTopa MaTeMaTH4ecKuX (opMya B TEKCTOBBIX
NOoKyMeHTaX. Pemakrop xumuueckux ¢GoOpMmys, Ha3HAYeHHE H  OCOOCHHOCTH PalOTHI.
KomnupoBanue xumuueckux popmys B TEKCTOBBIE TOKYMEHTHI.

e Cuctema ympanenust 6a3amu naHHeix ACCESS: co3manue mosb3oBatenbckux CYB/,
dbopmupoBaHue 3amnpocoB, oTuyeToB U ¢opMm. HMHbopmammonueie cucteMbl. CHCTeMbI
yrnpaBieHus 6aHkaMu U 0a3aMu JaHHBIX. PensipioHHas monenb naHHbIX. CTpyKTypa 3amucw,
MeTo bl ocTyna K uHpopmaruu. OO6MeH nanHbeiMU ¢ apyrumu npriokeHusma WINDOWS:
TEKCTOBBIMHM PEIAKTOPAMH U JEKTPOHHBIMH TaOimmamu. Pensunonnas 6a3za manasix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], NaHelb MHCTpyMEHTOB. Co3qaHue U OTKpPbITHE 0a3bl JaHHBIX.
BBon 1 penakTupoBaHue JaHHBIX B peXUMe TaOIHLbI U peKUME KOHCTpyKTopa. @opMupoBaHue
3arpocoB. 3ampockl MPOCThIE U MHOTOTAOIMWYHbBIE, 3aMpochl ¢ ycaoBusiMu. Co3iaHue OTYETOB U
dhopm. Texnosorus peanuzaruu npocrermux 3aaad cpeacrsamu CYBJl ACCESS.

e PemieHre BBIUMCIUTEIBHBIX 3adau ¢ wucnoib3oBannemM EXCEL: obGpaborka Tabiwuil,
nocTpoeHue rpaduKkoB M AMArpaMM, BBIYUCICEHWE MATPUYHBIX BbIpakeHuil. HaznaueHue
anektpoHHbix Tabmu (MS EXCEL). Ocobennoctu TtabnuuHoro mpoueccopa EXCEL wu
WCII0JI30BaHUE €T0 IS perieHus] HHPOPMAIMOHHBIX U WHKEHEPHBIX 3a/1ad. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGconioTHas W OTHOCHTENbHAs ajapecainus. BeijeneHue sdeexk,
nepemelnieHue mno pabouyemy aucry. Pacuer no popmynam. Konmuposanue popmyin. [loctpoenue
rpadukoB. Pacuer ¢pyHKIMOHAIBHBIX 3aBUCUMOCTEHN U MOCTPOEHUE rpadruecKux n300pakeHuit
c wucnojb3oBaHueM craHzaptHelx ¢yHkuuii EXCEL wu wmacrepa ¢ynknuil. Iloctpoenue
MIOBEPXHOCTEH € MCHOJIB30BaHUEM MacTepa auarpamm. Padora ¢ tabnunamu. @opmarupoBaHue,
opopmienne Tabauu. YwucioBele W HOJb30BaTenbckue (popmarel. CBOAHBIE TaOIUIBI.
[Toctpoenue quarpamm. Pa3paboTka u peanusanys IpoCTEHIINX aITOPUTMOB C UCIIOJIB30BAaHUEM
Bo3moxHOcTelt EXCEL (HaxoxaeHne MakCMMalbHOTO (MHHHUMAJIbHOTO) DIIEMEHTa BEKTOpa U
MaTpUIbl, HAXOXKJAEHUE CYMMBI 3JIEMEHTOB BEKTOpAa W MAaTPHIIbI, BBIUMCIEHHE MaTPUYHBIX
BBIPAXKECHUH ).

3.3. AnropuT™MBI U OCHOBBI IPOIPaMMUPOBAHUSA:

e AJITOPUTMBI, TUITBI anropuT™MOB. [ToHsATHE anropuTMa u ero cBoiictBa. CriocoObl 3anucu
aJITOPUTMOB. MOTY/IbHBIM MIPUHLIUT TOCTPOEHUS AJITOPUTMOB U IPOTPAMM.



e XapaKTepUCTUKHN SI3BIKOB TporpaMmMupoBaHusi. OCHOBHBIE CTPYKTYpbl U IPUHIIUIIBI
CTPYKTYPHOTO IHporpamMmupoBaHusi wunoctpauusa. CTpyKTypHOE NpOrpaMMHUPOBAaHHUE, €ro
ocobenHoctH. TexHosorusi OOBEKTHO-OPUEHTHPOBAHHOTO IPOTPaMMHUPOBAHUS; CBOMCTBA
S3BIKOB: HACJIEZIOBAaHHUE, WHKANCYISINA, MoTuMoppu3M. TToHATHS SI3BIKOB: KJIAcChl M OOBEKTHI.
DOBoJIoLMS U KiaccuuKalys S3bIK0B IporpaMMupoBanus. [IoHsITHS TpaHCIALUY, KOMIWIALUY,
UHTEpIpEeTallik, WX pa3inyus. ba3oBple anropuTMUyecKue KOHCTPYKLIMM (Cl€IOBaHUE,
BETBJICHUE, IOBTOPEHHUE), MpuUMepbl HX peanu3anuu. OCHOBHbIE KOHCTPYKLHHU SI3BIKOB
[IPOrpaMMHUPOBaHMsL. SI3bIKM POrpaMMHUPOBAHUS BBICOKOTO YPOBHSL.

e BoruncnuTenbHble aIrOPUTMbI U NPOrpaMMHbIE peanu3auuu Ha VBA s oOpaboTku
nHpopmanuu [Ipouecc pemenus 3agad Ha komnblorepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEPATOPHI fA3bIKA, MpoleaAyphl U QpyHKIMU. Pa3paboTka n peanuzanus MpoCcTEHIINX
aIropuTMOB 00pabOTKM HHGOpMauuu (pelieHue 3aAad C OJHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uHpopMauu). UncieHHble METObl aHATN3a OJHOTO HETMHEWHOTO YpaBHEHHUS: TIOUCK
KOpHEH, pelleHue 3ajadyd OJHOMEpPHOW ONTHMHU3alMU (HAaXO0XJAEHHE TOYEeK MaKcuMyma u
MUHUMYMa (QYyHKIUH). MeToasl cTaTucTU4ecKod oOpaOOTKM pe3yabTaTOB HW3MEpPEHUN OIHOMN
BEJIMYMHBI: BEIUMCICHUE TOUEUHBIX (CPEIHEr0, TUCTIEPCUH, CTAHIapTa) M MHTEPBAJIbHBIX OLIEHOK
CIy4ailHOU BEJINYHHBI.

3.4. 3amuta napOpMmMaIuu:

ANTropUTMBI 3alIUTHl UH(POPMALIMK: METObI 3aIUTHI, KOMIIbIOTEpHBIE BUPYCHI U O0pHOa C
HuMu. [loHaTue Oe30macHOCTH KOMIBIOTEPHON HMHGPOpPMAIMK: HAIEKHOCTh KOMIIbIOTEPA,
COXPAaHHOCTh [JIaHHBIX, 3alUTa OT BHECEHUS W3MEHEHMH HEYNOJHOMOYEHHBIMU JIMIAMHU,
COXpAaHEHUE TaWHbl TEPENHCKA B DIEKTPOHHOM CceTU. MeToapl peanu3alud  3alluThl
uH(popMalUK: MpPOrpaMMHBIE, ammnapaTHble, OpraHu3alUoHHbIE. VCTOpusS BO3HUKHOBEHHS
BHPYCOB W aHTUBHUPYCOB. CrocoObl 3apa)KeHus, 3alUThl U 00pbObI ¢ BUpycamMu. OCOOEHHOCTH
paboThl aJTOPUTMOB BHUPYCOB: PE3UACHTHOCTb, TMOJUMOPPUYIHOCT, U caMoIIMpoBaHUE.
Kommnerotepusie BUpychHl, ux crnenuduka u anTuBupycHele porpammel (Kacnepcekuii, Dr. Web,
Avast, AVG). CnocoObl mudpoBanus u mepemaun WHPOpMAMU Ha JadbHUE PACCTOSHUAL
OTKpBITHIN U 3aKPBITHIN KITtoun mudpoanus. Jlepparmenranus aucka.

4. O6beM yueOHOM THCHUTLIHHBI

Bupl yue6HOM paboThI B 3auetnbix | B akanmem. yacax | B actpoHowM.
eAMHULIAX qyacax
O01mas Tpya10eMKOCTb JUCUMILJIMHBI 10 3,0 108 81
Y4eOHOMY ILIAHY
Konraktnas pa6ora (KP): 0,34 12 10,5
JlabopaTtopHsie 3ansatus (J1ab) 0,28 10 7,5
[Tpaktnueckue 3anstus (113) 0,06 2 3
CamocrositesbHas padora (CP): 2,56 92 67,5
PacuetHo-rpaduueckue paboTh 0,6 20 15
Pedepar 0,3 10 7,5
Jlpyrue Buabpl caMOCTOSTEIbHON pabOThI 1,72 62 45
Bua xoHTpOJIA: 3a4eT / IK3aMeH 0,10 3auer 3auer (3)
(4)

AHHOTAIUA pado4yeil MPOrpaMMbl M CHUATIINHBI
«®u3uka» (b1.5.07)

1. He.]'[b AUCHUIIJIMHBI — HpI/IO6peTCHI/IC CTYACHTaAMH 3HAaHUM II0 OCHOBHBIM pasaciiamMm
(1)143I/IKI/I U YMCHUIO ITPUMCHSATH UX B APYTUX CCTCCTBCHHOHAYYHBIX NUCIIUIIIMNHAX.

2. B pe3yabTare H3yueHHMs IMCHUILUIMHBI 00y4YaloLIUiicsi Mo nMporpamMme 0akajaaBpuara
HOJIKeH:



Obnaoams cnenyromumu obmenpodeccruonanpabiMu (OIIK) u mpodeccrnoHanbHBIMU
(IIK) xommereHIUAMMU:

CIOCOOHOCTBIO M TOTOBHOCTBIO — HWCHOJB30BaTh OCHOBHBIE 3aKOHBI  (PM3MKH B
npodeccuoHanbHoOU aestensHoctu (OITK-1);

TOTOBHOCTh HCIIOJIb30BATh 3HAHUS O COBPEMEHHOW (DM3MYECKOM KapTWHE MHpa,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUIsl TOHHUMaHUS
OKpy»Xaroliero mupa u sieiieaunii npupost (OI1K-2).

3uame:
¢u3nveckue OCHOBBI MEXAaHWKH, (PM3UKH KOJICOAHWN W BOJIH, DJIEKTPUYECTBA M MarHETHU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (PU3UKU U TEPMOJAUHAMUKH, KBAHTOBOM (PU3UKH;
cMBbICT (PyHITaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, IPUHIUIIOB U MOCTYJIATOB; UX (POPMYIHPOBKU
Y TPAHMIIBI TPUMEHUMOCTH;
CBSI3b LIUPOKOTO Kpyra (pU3nuecKux siBIeHUN ¢ QyHIAMEHTaJIbHBIMM MPUHIMIIAMUA U 3aKOHAMHU
buzuky;
OCHOBHBIE METO/IbI PEIICHUS 3a/1a4 110 OTIMCAHUI0 (PU3NYECKUX SIBJICHMI;
METO/1bI 00pabOTKH pe3yabTaTOB (PUINYECKOTO IKCIIEPUMEHTA.
Ymemo:
MIPUMEHSTHh TEOPETUYECKHE 3HAHUS U SKCIIEPUMEHTAIbHbIE METO/IbI UCCIIEI0OBAHUS IIPU PELLICHUN
npodecCHOHATBHBIX 33724,
MIPOBOJUTH PacU€Thl, OCYIIECTBISATh aHAINU3 U HA OCHOBE 3TOT0 JieJIaTh 00OCHOBAaHHBIE BBHIBOJIBI;
aHAJIM3UPOBATh PE3yNIbTaThl HAOIIOAEHUN U IKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB
Y IPUHLHUIIOB (QU3UKH;
OTpEeNeNaTh Xapakrep (U3MYECKUX TPOLECCOB IO KOMIUIEKCY OSKCIEPUMEHTAIbHOMN
nH(pOpMaIUu MPU TOMOITH TpadUKOB, TAOIUI U YPAaBHEHHI;
MPEACTABISTHE 00padOTaHHYIO SKCIIEPUMEHTAIBHYIO i TEOPETUUYCCKYIO HH(OPMAITHIO B YCTHOW U
MUCbMEHHOW (QopMe, B TOM UHCIE C HCIOJIB30BAHHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTUH.
Bnaoems:
HaBbIKaMU pabOTHI C HIUPOKUM KPYroM (GpU3nUYecKuX IpuOopoB U 000pyAOBaHMUS;
HaBbIKaMU 000CHOBaHUS CBOMX CYXJACHUN U BbIOOpA METO/1a UCCIIEIOBAHMUS,
3. KpaTkoe coaep:kaHue QM CHUILINHBI:
Cemectp 2
BBenenue
[Ipenmer ¢usuku. Meroabl (U3UYECKOTO HCCIEIOBAHUS: OIBIT, THUIOTE3a, HSKCIEPUMEHT,
TEOpHUsl.
1. ®u3nyeckue OCHOBBI MEXAHUKHU
[Ipeamer kunemaruku. Ilepemenienue, CKOpocTh, yckopenue. KunemaTuueckue
XapaKTEepPUCTUKU BpallaTeIbHOrO JBUKEHUS. 3aKOHbl HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHHUSL.
JIBkeHHe Tena IEepPEeMEHHOM Macchl. 3aKOH BCEMHUPHOIO TArOTeHMs. [IBukeHue Tena
IepeMeHHOM Mmacchl. YpaBHeHuss Memepcekoro. @Dopmyna [uosnkosckoro. Yopyruid u
HEyNnpyruii yznapbl mapoB. MOMEHT HWHEpLUHMM MaTepUaJbHONM TOYKM M TBEPAOIO Tela.
Kunemartuka rapmoHuueckux kojeOanuil. J(uddepeHumanbHoe ypaBHEHHE TapMOHMYECKHX
kosnebanuid. IToHATHME O 3aTyXalomMX M BBIHYKICHHBIX KojieOaHMAX. BoJHOBoe ABMXKEHUE.
BonHbl Ipo0IbHBIE U TIONIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH
DneMeHThl TePMOJIMHAMUKU U (PU3NUECKO KMHEeTHKHU. MneanbHblil Ta3. Pacnpenenenue
Bbonpiimana u ero oOmedusndeckuii cmbici. PeanpHbiii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoaunamuyeckuid Metos B (usuke. PaBHOBecHble cocrtosHMs. Havana TepMoanHaAMMKH.
[{ukmbl. DHTPONUS U €e CTaTUCTHYECKOe TosKoBaHHe. SIBneHue mepeHoca. Auddysus. 3akon
®uxka. TenmonposogHocTs. 3akoH Pypbe. BHyTpeHHEe TpeHue (BA3KocTh). 3akoH HproToHA.
3. DneKkTpocTaTHKa U MOCTOSIHHBIN 2JIEKTPUUECKUN TOK



3akon Kynona. Teopema Octporpanckoro-I'aycca. [Jumons. JudnexkTtpuku B
AIIEKTPOCTATUYECKOM TI0JIE.
Cemectp 3
1. DnexTpoMarueTusm

3akon Awmmnepa. 3akoH buo-Capapa-Jlammaca. Cuna Jlopenma. Marnetuku.

DneKTpoMarHuTHast MHAYKLIKA. Y paBHeHre MakcBesia.
2. OnTuka

Wntepdepennus BosH. Audpakuus BonH. [lomspuzanust BomH. TeruioBoe u3imydeHwue.
3akon Kupxroda. I'mmoreza [lnanka. KBantoBoe 00BsicHeHHE TeTUIOBOrO M3MydeHHs. DPPexT
Komnrona. fAnepnas moaens aroma. [locrynarel bopa. Atom Bogopoa o bopy.
3. DneMeHTbl KBaHTOBOM (pU3MKU

I'mnore3a ne bpoinda. BosnHoBoe ypaBHenuwe IllpeauHrepa s CTalMOHAPHBIX
cocrosiHuil. OnbiThl [ITepHa-I'epnaxa. MHorosnekTponHsiit atoM. D¢ dext 3eemana. [Tpunuun
[Taynu. KBanToBBIE cTaTtucTHueckue pacnpeaenenus boze-Oinmreiina u ®depmu-/upaxa.
®oHoHbI. 3akoHbl Jlebast n DiHmTeliHA. XapaKTepUCTUKHU sJ]ipa: 3apsii, Macca, SHEeprus CBs3U
HYKJIOHOB. SlnepHble peakiuu. @DyHIaMEHTAIbHbIE B3aUMOJIEHCTBUS M OCHOBHBIE KJIACChI

OJICMCHTAPHBIX YaCTHII.

4. O0beM yueOHOM THCHHIIINHBI

Bcero 2 cemecTp 3 cemecTp
Bt yue6Hoit pabotsi 3a4. ef1./ 3au. ef./ 3a4. ej./
aK.uac aK.uac aK.uac
O0masi TPy10€MKOCTh THCIIUNJIMHBI IO Y4e0HOMY 10/360 5 0/180 5 0/180
IUIAHY ' '
Konrakrnast paGora (KP): 0,89/32 0,33/12 0,56/20
Jexuun (Jex) 0,33/12 0,11/4 0,22/8
JlaGopatopusie 3ausaTus (J1ad) 0,22/8 0,11/4 0,11/4
Ipaxtugeckue 3ausatus (113) 0,33/12 0,11/4 0,22/8
CamocrosTeiabHast padora (CP): 8,61/310 4,42/159 4,19/151
Bua koHTpoJIs: 3a4eT / IK3aMeH 05/18 IK3aMeH IK3aMeH
’ 0,25/9 0,25/9
Bcero 2 cemecTp 3 cemecTp
Buybt yaebnol pabotst 3a4. ef1./ 3a4. el1./ 3a4. e/1./
acTp.yac acTp.uac acTp.yac
O01mas Tpy10eMKOCTh AUCHHUIJIUHBI 10 y4e0HOMY 10/270 4.0/108 6.0/162
MJIaHy ' '
Konrakrnas padora (KP): 0,89/24 0,33/9 0,56/15
Jlexumn (Jlex) 0,33/9 0,11/3 0,22/6
Jlaboparopusie 3ausaTus (J1ad) 0,22/6 0,11/3 0,11/3
IMpaktnyeckue 3austus (I13) 0,33/9 0,11/3 0,22/6
CamocrosTeiabHasi pagora (CP): 8,61/232,5 4,42/119,25 |4,19/113,25
Bua xoHTpoOJIsi: 3a4eT / 3K3aMeH 05/13.5 IK3aMeH IK3amMeH
’ ’ 0,25/6,75 0,25/6,75




AHHOTANUsA padoyeil MPOrpaMMbl M CHUATIINHBI
«O0mast u Heoprannveckasi xumus» (51.5.08)

1. Heap aMCHMIVIMHBI — TPHOOpPETEHHE 3HAHWA M KOMIIETEHIWH, (opmupoBaHue
COBPEMEHHBIX MPEJCTAaBICHUNA B OOJAaCTH TEOPETUYECKUX OCHOB XUMHUHM M XUMHHU
3JIEMEHTOB.

2. B pe3yabTare H3y4eHHMs JMCHUILUIMHBI 00y4YalOLIUiicsl MO MporpamMme 0akajaBpuara
JOJIZKEH

Obnaoams cienyronumu obmenpodeccuonanbabiMu (OITK) koMIieTeHIIUAMMU:

— CHOCOOHOCTBHIO M TOTOBHOCTHIO HCIIOJIH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuonanbHoi nestensHocTr (OITK-1);

— TOTOBHOCTBIO MCHOJIb30BATh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJE XUMHUYECKOU CBSI3U
B Pa3JIMYHBIX KJIACCAX XUMUYECKUX COCAMHEHUM NI TOHUMAaHUsI CBOMCTB MaT€pUaAIOB U
MeXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OkpykatomieM mupe (OITK-3).
3namo:

— DJIEKTPOHHOE CTPOEHHUE ATOMOB M MOJIEKYJT;

— OCHOBBI TEOPHH XUMHUYECKON CBSI3M B COCIMHECHUSX PA3HBIX TUIIOB, CTPOCHHUE BEIIECTBA B
KOHJEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX TIPOIIECCOB W XapaKTEPUCTHKU
PaBHOBECHOTO COCTOSIHUS;

— METOJbl ONMCAaHUS XMMHYECKHX PAaBHOBECHW B PACTBOPAX IJIEKTPOJUTOB, CTPOCHHE W
CBOMCTBA KOOPJUHAIIMOHHBIX COCIMHEHU;

— XHMMMYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMYHBIX IPYNI MEPUOANYECKON CHCTEMBI U HX
BaXHCHIITNX COCTNMHCHUH;

Ymems:

— BBINOJIHATh OCHOBHBIE XHMHUYECKHE OIEpPalHd, ONPEAELNATh TEPMOJUHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIICHTPALIMH BEILIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHUYECKHME 3aKOHBI, TEPMOJUHAMUYECKHE CIPABOYHBIE
JaHHbBIE JJIs1 peleHus IpodecCHOHaIbHBIX 33/1a4;

— TMPOTHO3UPOBATH BIMSHUE PA3IUYHBIX (PAKTOPOB Ha paBHOBECHE B XUMHUYECKHX
peakuusix;

Braoemy:

— TEOPETUYECKUMH METOJIaMU OINMCAHUSI CBOMCTB IIPOCTHIX U CJIOKHBIX BEIIECTB HA OCHOBE
3JIEKTPOHHOTO CTPOEHUS HMX AaTOMOB U TIOJIOKEHUS B NEPUOJUYECKON CHUCTEME
XUMUYECKUX 3JIEMEHTOB;

— OKCIIEPUMEHTAIBHBIMH METOJaMU  OIpPENETICHHUs] HEKOTOPhIX (U3UKO-XUMHUYECKUX
CBOWCTB HEOPraHMYECKUX COEAUHEHUN.

3. KpaTkoe coaep:xkaHue TUCHUILINHBI:

CrpoeHue aTOMOB U NEPUOIUYECKHI 3aKOH.
BonHoBble cBolcTBa MaTepHalbHBIX OOBEKTOB. YpaBHenue e bpoiins. CooTHolieHue
HeonpeneneHHocTei ['elizen6epra. [lonsTHe 0 KBaHTOBOI MexaHuKe U ypaBHeHuH Llpenunrepa.
CoBpemenHas (hopMyTupoOBKa MEPHOINUECKOTo 3aKoHa. [lepuoanueckas cucreMa u ee CBS3b CO
CTPOEHUEM aTOMOB. 3aloJIHEHUE DJIEKTPOHHBIX CIOEB M 000JOYEK aTOMOB B IMEPHOIUYECKON
cucteMe sneMeHToB (.M. MenneneeBa. CreneHu OKHCIECHUs. BaxHelue OKUCIUTENU U
BOCCTAHOBUTENU. BakHeillllme cXeMbl  MpPEBpallleHUs  BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIIUSIX.

XuMHUecKasi CBSI3b U CTPOCHUE MOJIEKYJI.
KoBanenTHasi cBsi3b, OCHOBHBIE IOJIOKEHUSI METOJAa BaJIEHTHBIX CBsizeil. Paccmorpenue cxem
MepPEeKphIBaHUsl aTOMHBIX opOuTaneil mpu oOpa3oBaHMM CBszel B Mosiekynax. OCHOBHBIE
MOJIOKEHUS MeTo1a MoJeKyIsapHbIX opoutaneit (MO JIKAO). O0mire cBeieH!s! 0 KOMITJIEKCHBIX



COCIMHEHUSX, UX CTpOoeHHE. MEXMOJEKYIsIpHasi U BHYTPUMOJICKYJSApHAs BOJOPOJHASI CBSI3b.
HonHas cBS3p Kak NpeICTbHBIA Cllydail KOBalIeHTHOW cBsi3u. OOIue mnpencTaBieHUs o
MEXKMOJIEKYJIIPHOM ~ B3aUMOJICUCTBUM: OPUEHTAIMOHHOE, HWHIYKIIMOHHOE, JUCIEPCHOHHOE
B3aUMO/ICUCTBHSL.

DHepreTuka peakiiii 1 XMuMUYECKOE PaBHOBECHE.
[TonsiTHE O XMMHYECKOH TEPMOJIUHAMHKE, TEPMOJUHAMHYCCKAE (DYHKIIHMH COCTOSHUS
(xapakrepuctuueckue (QyHKIOUHM). XHUMHUYECKOe paBHOBecHe. VICTHHHOE M Kaxylieecs
paBHOBecHs. KoOHCTaHTa XMMHYECKOTO PAaBHOBECHS. DJIECKTPOXUMUUYECKHUE MPOIECCHI, MOHATHE
00 2JIEKTPOJHBIX IMOTCHIMANIAX. DJICKTPOJBIIKYINAS CHJIA OKHCIUTECIHHO-BOCCTAHOBUTEIIBHBIX
peaKuuii 1 KpUTEPUH CaMOIIPOU3BOJIBLHOIO MPOTEKaHUS MPOLIECCOB.

PaBHOBecus B pacTBopax
[Tporeccrl, conpoBoskaaronie 00pa30BaHUE KUJIKUX UCTUHHBIX PACTBOPOB HEAJIEKTPOJIUTOB U
AJNIEKTPOJIUTOB.  ACCOIIMMPOBAHHBIE W  HEACCOIMHPOBAHHBIE  AIIEKTpONHUTHL.  (CTerneHb
mucconnanuu. Koncranra nuccoumanuu. PaBHoBecHe B cucTEME, COCTOSIIIEN M3 HACBHIIEHHOTO
pacTBOpa MaJOPAaCTBOPUMOTO DJIEKTPOJMTA M €ro KPHUCTAIOB. PaBHOBecHe B pacTBOpax
KOMIUIEKCHBIX CcOoeAMHEeHUN. PaBHOBecHe AMcCOlMaluyi BOJBI, HIOHHOE TPOU3BEIACHUE BOJBI U
€ro 3aBUCUMOCTbH OT Temmnepatypsl. llkana pH. 'uaponus comnen.

CKopocCTh peakuuil U KaTaJns.
[TonsiTue 0 xuMHUUECKOl KMHETUKE. OTHOCTAIUIHBIE U CIIOXKHbBIE PEAKIIMU. 3aKOH JEHCTBYIOIINX
Macc. KoHcTanTa CKOpoCTH peakiuud. MOJEKYISpHOCTh W TOPSAJIOK PEAKIUU. 3aBUCHMOCTH
CKOPOCTH PEaKIMH OT TeMIIepaTyphl; SHTAJBIINS aKTUBAIMH. ['OMOTEHHBIN W TeTepOreHHBII
KaTaims.

XHUMHUSA S- ¥ P- 2IIEMEHTOB

Bopopon-niepBbiii 3€MEHT NMEPUOTUYECKON CHCTEMBI, €r0 JABOMCTBEHHOE MOJIOKECHHE.
OnemenTsl 1 - 2 u 13 - 18 rpynn nepuoandecKkoid CUCTEMBbI. 3aKOHOMEPHOCTH B U3MEHEHHH
AIIEKTPOHHBIX KOHGUTypanuil, BEIUYMH pPAJAUYCOB, JJIEKTPOOTPUIATEIBHOCTY W SHEPTUU
VMOHU3AIMY aTOMOB. THUIIMYHBIE CTENIEHN OKUCIIEHHS. XMUMHYECKHE CBOMCTBA MIPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBAX OCHOBHBIX THUIOB coeauHeHuil. [IpupoaHbie
COEIMHEHMS, IOJyYEHUE U IPUMEHEHNE.

Xumus d- u f- anemenron

OneMmeHThl 3-12 Tpynnm NepuoauyYecKol CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AIIEKTPOHHBIX KOH(PUTYypaluii, BEIUUHUH PalnyCcOB, SHEPIrUH MOHU3ALIUU, XapaKTEPHBIX CTENeHei
OKHCJICHUs, KOOPJAMHALIMOHHBIX 4YHCEl aToMoB. IlpuponHble coeaMHEHMS, IOJIy4€HHE U
cornocTaBieHue (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BeulecTB. CTpoeHHe U CBOMCTBA
OCHOBHBIX THIIOB coequueHunid. OcobeHHoCTH T- 31eMEeHTOB.

4. O6beM yuyeOHOI THUCIUNTHHBI

Bcero 1 cemectp 2 ceMecTp
Buner yue6HOI paboTh Bzau. | B akan. B 3au. B akan. | B3au. | B akan.
el yacax el qacax el gacax
OO0masi Tpy10eMKOCTh
AUCHHUILINHBI 110 y4eOHOMY 12 432 7,0 252 5,0 180
IUIAHY
AyIMTOpHbIE 3aHATHS: 1,11 40 0,66 24 0,44 16
Jlexumu (Jlek) 0,33 12 0,22 8 0,11 4
[MpakTaeckue 3anstus (113) 0,44 16 0,22 8 0,22 8
JIaGopatopusie 3ansaTus (J1ad) 0,33 12 0,22 8 0,11 4
%ﬁ‘)"""’”eﬂ"“a“ padora 1039 | 374 | 608 | 219 | 431 | 155




CamocrosiTensHOE U3yUeHHE 10,39 374 6,08 219 4,31 155

pa3esioB TUCIUILTUHBI

Bua konTpoJIsi: 3a4eT / IK3aMeH 0,5 18 0,25 9 0,25 9

Bcero 1 cemectp 2 cemecTp
Buner yae6HOI paboThI B3au. | Bactp. | B3au. | Bactp. | B3au. | Bacrp.
el qacax el qacax eIl qacax

OO0masi Tpy10eMKOCTh

AUCHUILINHBI 0 y4eOHOMY 12 324 7 189 5 135

TJIAHY

AyAUTOpPHBbIE 3aAHATHS: 1,11 30 6,0 18 0,44 12

Jlexuun (JIek) 0,33 9 0,66 6 0,11 3

[Tpaktuueckue 3ansarus (I113) 0,44 12 0,22 6 0,22 6

JlabopaTtopusbie 3ansatus (J1ab) 0,33 9 0,22 6 0,11 3

%;;‘;,’““”emﬂaﬂ pabora 1039 | 2805 | 022 | 16425 | 431 | 116,25

CaMOCTOSTEIIb HOE H3YeHie 10,39 | 2805 | 608 | 16425 | 431 | 116,25

pa3esioB TUCIHILTUHBI

Bua KoHTpoJIsA: 3a4eT / IK3aMeH 0,5 13,5 6,08 6,75 0,25 6,75

AHHOTanus padoyeil NporpaMMbl JMCUUIIAHBI

«Oprannveckas xumus» (b1.5.09)

1. Heap AMCHMIVIMHBI — TPHOOPETEHHE CTYAEHTAMH 3HAHWH O CTPOCHUM OPTaHUYCCKUX
COCTMHEHHH, OCHOBHBIX XHMHUYECKHX CBOMCTBAX pa3IMYHBIX KJIACCOB OPraHHMYECKHX
COCIMHEHHI W METOIaX MX MOJIyIEeHHs], KaK MPOMBIIIJIEHHbIX, TaK U Ja00PaTOPHBIX.

2. B pe3yabrare M3yYyeHHUsl JUCHUILIHHBI 00y4Yaloluiicsi M0 MporpamMMe 6akajaBpuara

JOJIJKeH:

Obnadams cnepyromumu o6mekyasTypabiMu (OK) u obmenpodeccnonanpapiMu (OIIK)

KOMIICTCHIIUAMM:

- CIIOCOOHOCTBIO pa6OTaTb B KOMaHJEC, TOJICPAHTHO BOCIIPHMHHMAA COLMUAJIBHBIC U KYJIIbTYPHBIC

paznuuus (OK-6);

- CLIOCOOHOCTRIO K CaMOOpraHu3anui u camooopaszosanuio (OK-7);

- CmocOOHOCTbIO M TOTOBHOCTBHIO HCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHMIUIMH B MpOo(ecCHOHANBHON NeATENbHOCTH, MNPUMEHSITh METOAbl MaTEeMaTHYeCKOTO
aHaJIM3a U MOJICTUPOBAHUS, TCOPETHUYCCKOTO U IKCIIepUMEeHTaIbHOro uccaenoBanus (OITK-2);

- CIIOCOOHOCTH HCIMOJB30BaTh 3HAHHUS O COBPEMEHHOW KapTHHE MUpPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUM BEIECTBA JUIsl MOHMMAHMS OKPYXKAIOIIETO MUpa U

siBieHuit pupo sl (OITK-3).
3namu:

— TCOPCTUYCCKHUE OCHOBBI CTPOCHUA U CBOMCTB Pa3JINYHBIX KJIACCOB OPraHUYCCKUX

COCJIMHEHUH;

—  CIIOCOOBI MOJIy4CHUd U XHUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIaCCOB OpPraHn4YeCKUux

COCJIMHEHU;

— OCHOBHBIC MCXaHU3MBbI IPOTCKAHUA OPIraHUYCCKUX peaKI.IPIfI;

Ymems:




— IPUMEHATH TEOPETUYECKUE 3HAHUSA JJI1 CHUHTE3a OPraHMYECKUX COCAVMHEHUMN Pa3JIMYHbIX
KJIaCCOB;
— QHAJIM3UPOBATH U MPEJCKA3BIBATH PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHNN;
— COCTAaBJIAATh CXEMBI CUHTE3a OPIraHUYECKUX COCUHEHUH, 3aJaHHOTO CTPOCHNUS;
Braoemy:
— OCHOBaMM HOMEHKJIATYphl U KJ1acCU(UKALUN OPraHUYECKUX COECAUMHEHUI;
— OCHOBHBIMH T€OPETHUYECKUMU IIPEICTABICHUSIMHU B OPraHUYECKON XUMHUH;
— HaBBIKaMH 00OCHOBAHUS PALMOHAIBHBIX CIIOCOOOB MOTYUIEHHUSI OPraHUIECKUX BEIIECTB.
3. Kparkoe conepixanue TuCUMNIHHBI

Homenknarypa opranudyeckux coeiuHEHMH. Teopuss XUMHUYECKOrO CTpOCHUS U
HachelleHHble  yriaeBogopoasl (YB). Ilpupona xoBaneHTHOM cBsizu. Popmynsl Jlbrouca.
®dopmanbhbiit 3apsan. OddexTer 3amectuteneil. [IpomexyTodyHble COEAMHEHHS M YaCTHUIIBI
OpraHMYECKUX peakUusaX. OHepreThdeckas [auarpaMMa peakiuu. MexaHu3M peakluu.
CrepeonsomMepusi, ee BUIbl 1 0003HAUEHUSI.

Amudarnyueckne coenuHeHus. HacellieHHble ©  HEHachlllleHHBle YB.  Aukanbl,
LUKJIOAJIKAHbI, AJIKEHbI, aJKWUHBI, MOJIMEHBbI (AUeHbI). B kaxIoMm Kiacce paccMaTpUBArOTCS
CIIeyIOlIe pa3/ienbl: M30MepUs, HOMEHKJIAaTypa, (U3UYEeCKHe M XHMHUYECKHUE CBOMCTBA,
crocoObl MoaydeHusl. MexaHu3Mbl peakuil. JHepreTuueckas quarpaMmma peakimi.

Apomarudeckue coequHenus. Teopun apomatnyHoctu. CoenuHeHHsi OEH30IbHOTO psijia.

N3omepus. Homenknatypa. CrocoObl moydeHHs. XWMHYECKHE CBOWCTBA. BrmsHue
3aMecTuTeNne B OEH30JbHOM KOJIbLIE Ha HANpPaBJIEHUE U CKOPOCTh PEaKIil 3JIeKTPOPHUIBLHOTO
3aMeIIeHUS.

4. O0beM yueOHOMH THCHHIIINHBI

B 3aueTHEBIX B akamem. | B actponom.
Bunx yaeOHoM paboThI €IUHUIAaX qacax yacax
OO0uiasi Tpy10€eMKOCTh T CHUTIIHHBI MO 3.0 108 81
yueOHOMY IJIAHY
Konraktnas pa6ora (KP): 0,33 22 16,5
Jlexuuu (Jlek) 0,11 10 7,5
[Ipaktuueckue 3ausatus (113) 0,22 12 9
CamocrositesibHas padora (CP): 2,56 82 61,5
Jlpyrue BUIbI CaMOCTOSATEILHOM paboThI 2,56 82 61,5
Bua koHTpoOJIsA: 3a4eT / IK3aMeH 3auder ¢ 3ader ¢
0,11 OLIEHKOM OIIEHKOM
4) 3

AHHOTAIUA pado4yeid MPOrpaMMbl JMCHUATIINHBI
«®uznveckas xumusa» (b1.5.10)

1. Heab AUCHMIUIMHBI — PACKPBITh CMBIC]I OCHOBHBIX 3aKOHOB, YIIPABJISIONIUX XOJOM
XMMHUYECKOTO TMpoIllecca, MOKa3aTh OONACTH MPHUIIOKEHUS JTUX 3aKOHOB W HAyYUTh
oOyuarolerocss TpaMOTHO MPUMEHSTh MX MPU PEHICHUH KOHKPETHBIX TEOPETHUYECKUX U
MPaKTUYECKUX 3a7au.

2. B pe3yabTare H3yueHHMs JMCHUILUIMHBI 00y4YalOLIUiicsl MO MporpamMme 0akajaBpuara
HOJIKEH:

Obnaoams cnenyromumu oobmekynsTypHbiMu (OK) u obmienpodeccronansapiMu (OITK)
KOMITETCHIUSIMH:
— CIIOCOOHOCTBIO W TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCIUILIMH B TpodeccuonansHoil nesrensHocTr (OITK-1);



— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (DM3MYECKOM KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA Ul NOHUMAHMUS
OKpyXatoriero mupa u siiieanii npupoast (OI1K-2);

— TOTOBHOCTBIO HCII0JIb30BATh 3HAHUE O CTPOECHUU BELIECTBA, IPUPOJIa XUMUUYECKOU CBS3H
B Pa3JIMYHBIX KJIaccaX XMMHYECKUX COEIMHEHUN Ul IOHUMaHUsl CBOMCTB MaTepUaiOB U
MEXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIIKX B oKpykatoiiem mupe (OITK-3).
3uams:

— OCHOBHBIC 3aKOHBI (PM3MYECKOW XHMHH, B3aMMOCBS3b (U3MYECKUX U XUMHUYECKUX
XapaKTEepPUCTUK MPOIECCa;

— IYTH ONPENENICHUS BAXKHEUIINX XapaKTEPUCTUK XUMUYECKOTO paBHOBECHS (KOHCTAHTBI
paBHOBECHS, PABHOBECHOI'O BBbIXOJA MPOJYKTa, CTEMEHH MPEBPAIICHUs HCXOJHBIX
BEILECTB) U BIUSHUS PA3INYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOTO PABHOBECHS;

— YCIIOBUS YCTaHOBJIEHHS (Da30BbIX pPAaBHOBECMH B OJHO- M MHOTOKOMIIOHEHTHBIX
CHCTEMax, BO3MOKHOCTH pa3esICHUs CII0KHBIX CUCTEM Ha COCTABJISIIOIINE KOMIIOHEHTHI;

— TEpPMOJIMHAMHUYECKOE OIMCaHUE CBOICTB UACAJIbHBIX W HEUJCAIbHBIX PacTBOPOB,
MOAXO/1bl K HAXOKICHHUIO NapLUUalIbHBIX MOJISIPHBIX BEJINYMH KOMIIOHEHTOB PacTBOpa.
Ymemo:

— TPUMEHSATh TEOpPeTHUECKHWE 3HaHHUS U JKCHEPHUMEHTAlIbHbIE METOJIbl HCCIEAOBaHUS
(bu3nyecKoi XMMUHU IpU pelieHNH NMPoPecCHOHANbHbIX 33/1a4;

— TPOBOJIUTH TEPMOJMHAMHYECKHE PACUEThl, OCYIIECTBIATh aHAIW3 U Ha OCHOBE 3TOrO

JieraTh 000CHOBAHHBIC BBIBOIBI,

— MPCACKa3bIBAaTh U HAXOAWUTH OINTUMAJIBHBIC YCIIOBHUA IMPOBEACHUA XUMHWYCCKOTO ITpoHecca
C IIEJIBIO MOYYSHHSI MAKCUMAITbHO BO3MOKHOTO BBIXO/]a HHTEPECYIOIIETO MPOAYKTa;

— TPENCTaBIATh JaHHBIC JAOOPATOPHOTO HCCIENOBaHUs B Tpaduueckoil ¢GopMe U Ha
OCHOBE MOJTY9EeHHBIX 3aBHCUMOCTEH OTIpENIeNATh COOTBETCTBYIOIIHE
TEPMOJIMHAMHUYECKHE ¥ KHHETHYECKHE XapaKTEPUCTHUKH XHMHUYECKOH CHUCTEMBI W
XUMHUYECKOTO TIpoIiecca;

— MPOBOJUTH aHAINU3 M KPUTUYCCKU OLICHUBATH IMOJIYYCHHBIC SKCIICPUMEHTAIBHBIC JaHHBIC,
00001IaTh 1 JIe1aTh 000CHOBAHHBIC BHIBOIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.
Braoemy:.

— KOMIUIEKCOM COBPEMEHHBIX TCOPETHUCCKUX METOJOB (DU3MUYSCKON XUMHUHU JUIS PEIICHHS
KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4;

— HaBBIKAMH OIPEACICHUS COCTOSHUS PAaBHOBECHS M CaMOIPOU3BOJIBHOTO HAIPaBICHHS
XHUMHYECKOTO IpoIecca;

— mpueMamMu 00pabOTKH IMOJIyYCHHBIX OIBITHBIX JAHHBIX IJIsl BBISBJICHHUS U YCTaHOBJICHUS
B3aMMOCBSI3€i MKy TEPMOJIMHAMHUYECKUMH CBOMCTBAMU M (DU3MYECKHMHU TTapaMeTpamMu
mporecca;

— 3HAHHWSIMHU OCHOBHBIX 3aKOHOB (PM3MUECKON XUMHUU I COACPIKATCIbHOM HHTEPIPETAI[UH
TEPMOIUHAMHYCCKUX PACUETOB;

3. Kpartkoe coaep:xanue qTHCIUNITHHBI

Xumudeckasi TepMOJAMHAMUKA. 1-bIil U 2-01 3aKOHBI TePMOJIMHAMUKH, TocTynar [lnanka.
B3aumocBs3p TemnnoTel, paboThl U U3MEHEHHsS] BHYTPEHHEH SHEpruu B MpoIleccax C ydacTheM
uaeansHoro rasza. TemnoéMkocTs TBEPABIX. KUIKUX M ra3000pa3HBIX BeHIeCTB. TepMOXUMUSI.
Brruncnenue TemiaoBbIX A(PPEKTOB XUMHUYECKHX PeakKlHid, MpoieccoB (a3oBBIX MEPEXO0B,
pacTBOpeHUss U JpYrux (HU3HKO-XUMUYECKUX TpolleccoB. JHeprus [ubbca u dsHeprus
lenpMroneiia Kak KpPUTEpUU HAIMpPABJICHUS XUMHUYECKOro mporiecca. Pacu€r abconroTHOU
SHTponuH. XHUMHUYECKOe paBHOBecHue. KOHCTaHTa XMMHMUYECKOTO PAaBHOBECHS M METOMABI €€
pacuéTta W OJKCHEPUMEHTAIBHOTO OIpeieTcHUs. PaBHOBECHBIM BBIXOJ TMPOAYKTa, BIHSHUE
JABJICHUS, TEMIIepaTypbl, MPUMECH HWHEPTHOTO Ta3a Ha PABHOBECHBIH BBIXOJ. YpaBHEHUs



n3oTepMbl U uzo00apel  Bant-Todda. Cratucruueckas  tepmoamHamuika.  Pacuér
TEPMOIMHAMHYECKUX (PYHKIUH Ha 6a3e MpeICTaBICHUN O CyMME 10 COCTOSIHUSIM.

da3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX cucreMax. Pa3oBbie mepexo sl U (a3oBas
JyarpaMma COCTOSIHMSL Ul OJHOKOMIIOHEHTHBIX CHCTEeM. TpoilHas TodYka. YpaBHEHUE
Knaneiipona-Knay3uyca. 3aBUCHMMOCTh JIaBJEHMSI HACBIIIEHHOTO IIapa OT TEMIIEpaTyphl.
Onpenenenne TepMoauHaMuYecKkux (GyHKImi mpormecca ¢a3zoBoro mepexona. Kpuruueckas
TEeMIIepaTypa.

Tepmomunamuyeckas Teopust pactBopoB. Kiaccudukamusi pactBopoB. CrocoOsbr
BBIpOKEHUSI cocTaBa pacTBopa. llapuumanbHble MoJsipHBIE BENWYMHBL YpaBHeHUs ['nOOca-
Hrorema. Wneanpupie pacTBopbl. TepmoauHaMuueckue (GyHKIMH CMEIICHUS UIS HICATBHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3zbaBieHHble pacTBOpbl, 3akoH ['enpu. HenpneanbHbie
pacTBOpBI,  IOJIOKUTEJIBHBIE W OTPHULATENIBHBIE  OTKJIOHEHHs OT  3akoHa  Payns.
TepMoanHaMHuueckoe ONUWCAaHUE HEUACATBHBIX PAacTBOPOB, AaKTHUBHOCTb, KO3 ULIHEHT
akTUBHOCTH. KoJmMraTuBHblE CBOMCTBA pPAacTBOPOB HENETYYUMX BEIIECTB B  JIETY4EM
pactBoputene. Kpuockonus, 30ymmmockonusi. OcMoc, 0CMOTHUYECKOE JIaBJICHUE.

®a3oBbi¢ PABHOBECHS B MHOIOKOMIIOHEHTHBIX cHcCTeMaX. JlMarpaMMsbl «J1aBJICHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB I1apa-COCTaB JKUJIKOCTW» JUIA UICAIBHBIX U
HEUJIealbHBIX pacTBOpPOB. 3akoHbl [ nOOca-KonoBanoBa, Azeorpormsi. DU3NKO-XUMHUUYECKHE
OCHOBBI pa3JIeIeHus KHUJAKHX cMmeced, pekThudukanus. OU3NKO-XUMUYECKUNH U TEePMHUUYECKUN
aHanu3. Pa3nuyHble THIBI AMarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u npaBuiio pelyara.

4. O0beM yueOHOM THCHHUIIINHBI

o B 3adeTHBIX B akanewm.
Bupr yue6HOM paboThI B actponom.
eIMHUIIaX gacax
yacax

OO0miasi Tpy10€eMKOCTh T CHUTIIHHBI MO 5.0 180 135
y4eOHOMY IJIAHY
AYAUTOpPHBbIE 3aHATHS: 0,44 16 12
Jlexuunu (Jlek) 0,22 8 6
[Tpaktuueckue 3ansarus (113) 0,22 8 6
CamocrositesibHas padora (CP): 4,31 155 116,25
Bua koHTpoOJIsi: 3a4eT / IK3aMeH 025 DK3aMeH DK3aMeH

' 9 (6,75)

AHHOTAIUA pado4yeld MPOrpaMMbl JMCHUATIINHBI
«Koanongnas xumusa» (b1.6.11)
1. Heap aMCUMNJMHBI — O3HAKOMJICHHE CTYJEHTOB C OCHOBaMH TEPMOJIMHAMUKU

IIOBCPXHOCTHBIX HBHGHHﬁ, criocodamMu MOJIy4CHUA U BaXXHEUIIIUMHU CBOMCTBaMU
JUCIICPCHBIX CUCTEM.

2. B pe3yabTare H3yueHHMs IMCHUILUIMHBI 00y4YalOLIUiicsl MO0 MporpamMme 0akajaBpuara
HOJIKeH:

Obnaoams crnenyrouumu odmenpodeccuonanbubiMu (OIIK) koMmneTeHIMsIME:
— CHOCOOHOCTBIO M TOTOBHOCTBHIO HCHOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCLHUILTUH B TpodeccuonansHoii aestensHoctu (OITK-1);
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (DU3MYECKOM KapTHHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BELIECTBA JJISI MOHUMAaHUS
OKpYy»Xaroriero mMupa u sisneruit npupoast (OI1K-2);



— TOTOBHOCTHIO HCIIOJI30BATh 3HAHUS O CTPOCHUU BEIECTBA, MPUPOIEC XUMUUYECKOU CBS3H
B Pa3JIMYHBIX KJIAcCaX XMMHYECKUX COCIMHEHUN I IOHUMAaHUsI CBOMCTB MaTEPHAJIOB U
MeXaHM3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIINX B okpyxkatoiiem mupe (OITK-3);
3uame:

— OCHOBHBIC TIOHSATHS ¥ COOTHONICHHS TEPMOJWHAMUKH TIOBEPXHOCTHBIX SIBIICHUI
(TepMOIMHAMUKA TOBEPXHOCTHOTO CIIOS; aJre3us, CMadyWBaHWEC U pPaCTCKaHUE
KUJKOCTEH; TUCTICPCHOCTh M TEPMOJMHAMUYECCKHE CBOWMCTBA TEJ; aJCOPOIUs Ta3oB U
MapoB, afcopOIrs U3 PaCTBOPOB);

— OCHOBHBIC MCTOABI MOJYUCHUA AJUCIICPCHBIX CUCTCM,

— OCHOBHBIE CBOMCTBAa JHUCIEPCHBIX CHUCTEM (3JIEKTPOIOBEPXHOCTHBIE CBOIICTBA,
KMHETUYECKUE W ONTUYECKHE CBOMCTBA; CBOWCTBA  PACTBOPOB  KOJUIOMJIHBIX
MTOBEPXHOCTHO-aKTUBHBIX BEIIECTB);

— OCHOBHBIE NIOHATHS U COOTHOILIEHHsI TEOPUN arperaTuBHOM yCTOWYMBOCTU M KOATYJISILUU
JTMO0(POOHBIX IUCIIEPCHBIX CUCTEM;

— OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHHMsI W PEOJOTWYECKHE CBOHCTBA
AUCTICPCHBIX CUCTEM.

Ymems:
— TIPOBOJUTH pPaCYeThl C MCIHOJb30BAaHUEM OCHOBHBIX COOTHOIICHHH TEPMOIUHAMUKH
MTOBEPXHOCTHBIX SIBJICHUH M pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCTICPCHBIX CHUCTEM;

Braoems:

— METOJaMHM HU3MEpEHHUs TOBEPXHOCTHOIO HATsDKEHHUS, KpaeBOro yriia, BEIMYUHBI
aacopOUMU W yIOENbHOW TMOBEPXHOCTH, BA3KOCTH, KPUTHUYECKOW KOHIEHTpPALUU
MULIEIO00Pa30BaHUsl, DJIEKTPOKHMHETUYECKOTO0 TOTEHIMaNa; METOJaMHU IPOBEICHUS
JMCIIEPCUOHHOTO aHalln3a, CHHTE3a IHUCIEPCHBIX CHUCTEM M OLIEHKHU HMX arperaTUBHOM
YCTOWYUBOCTH.

3. Kparkoe conepxanue JuCUMIIIHHBI
Mogayas 1. [Ipeamer 1 mpu3HaKu 00BEKTOB KOJUIOUTHON XUMUH

Komnongnas Xumusi - Hayka O HOBEPXHOCTHBIX SIBJIEHUSX M JHUCIEPCHBIX CHUCTEMax.
OCHOBHBIE IIPU3HAKU TUCIIEPCHBIX CUCTEM - T€TEPOTr€HHOCTb M TUCIIEPCHOCTb; MOBEPXHOCTHAS
SHEPIus; KOJUYECTBEHHbIE XapaKTEpPUCTHKU JucrepcHOCTH. Kilaccudukauus aucnepcHbIX
CHCTEM.

Mopy.ab 2. TepmoarHaMuKa MOBEPXHOCTHBIX SIBJICHUHN

OOmast  xapakTepUCTUKa IIOBEPXHOCTHOW sHepruu. IloBEpXHOCTHOE HaTSHKEHHE.
VYpaBuenue ['n66ca-I'eapmroibia st BHyTpEHHEH yelIbHON MOBEPXHOCTHOM 3HEPruu (MOJHON
IIOBEPXHOCTHOM SHEPTHUN).

Meton wu30eiTkoB ['m0O6ca. DyHaameHTanbHOE ajcopOLMOHHOE YypaBHeHHe [ubOOca.
YactHoe BblpakeHHe YypaBHeHUs [nO0ca. IloBepXHOCTHO-aKTHBHbIE U IOBEPXHOCTHO-
MHAKTHBHBIE BELECTBA.

Anre3us u xore3usi. YpaBHenue J{ronpe ais pabotel aaresun. CmaunBanue, 3akoH FOHra.
VYpaBuenue [lronpe-FOHra. Pacrekanue xxuakoctedd, koddduuueHt pacrekanus no I'apkuHcy.
D¢ dextT MapaHronu, npaBuiIo AHTOHOBA.

IIpaBuno ¢a3 ['mO6ca u aucnepcHOCTh. BiusiHMe KpUBU3HBI TOBEPXHOCTH HA BHYTPEHHEE
nasnenue ten (ypasHeHnue Jlammaca). Kanunnspaele siBnenus. YpaBuenue KenbBuna. Bnusinue
JMCIIEPCHOCTH Ha PACTBOPUMOCTb, KOHCTAHTY PABHOBECHSI XMMUYECKON peakiuu, TeMIepaTypy
¢azoBoro nepexoaa.

Mertoapl moOJlydeHHMS JMCIEPCHBIX CUCTeM. YpaBHeHue PeOunuepa st paboOThI
mucnieprupoBanust. Jpdext PeOunaepa. ['oMoreHHas u rereporeHHas KOHJCHCAIUs. DHEPrus
I'n66ca o6pazoBanus 3apoabiiia HOBOH (a3bl. Kunernka oOpazoBaHust HOBOH (a3bl.



Moayasb 3. AnCOpOIMOHHBIC PABHOBECHS

[Tpupona ancopOIMOHHBIX cHil. AICOpOLMs Ta30B U MAPOB HA OJHOPOIHON IOBEPXHOCTH.
3akoH ['enpu. Moxens u ypaBHeHue Jlenrmiopa. Teopus MONIMMONEKYISIpHON aacopOuuu
Bbpynayspa, Ommera, Temiepa (BOT). Onpenenenue yaenbHol nosepxHoctu merogomM bOT.

AncopOrust ra30B M MapoB Ha MOPUCTHIX MaTepuanax. Kinaccudukanus nop no yOouHuny.
Teopuss xanwuIApHON KOHAeHcauuu. Pacuer mHTerpanpHO u IudQepeHInaTbHON KPUBBIX
pacnpezeneHust oobema mop 1o pasmMepam.

AncopOumsi Ha MUKPOIOPHUCTBIX MaTepUaIax. [Torenmmanshuas teopus [lonsHu.
XapakTepuctuieckass Kpuas ancopOmuu. O06oOmeHHoe ypaBHeHHE Teopun JyOmHWHA
00BEMHOTO 3aI0IHEHHUS] MUKPOTIOp, ypaBHeHHe JlyOuHnHa - PagymkeBuya.

AncopOrusi MOBepXHOCTHO-aKTUBHBIX BemiecTB. [Ipasuiio droxmno - Tpaybe. 3aBucumocTh
ITIOBEPXHOCTHOI'O HATSHKEHUS OT COCTaBa pacTtBopa. YpaBHeHue IlIumkoBckoro. YpaBHeHUs
COCTOSIHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (a1cOpOIMOHHBIX) MIeHOK. Becsl JIeHrmiopa.
Moaysb 4. DneKTpUYEeCKUe SIBICHUS Ha IOBEPXHOCTH

Mexanu3mbl  oOpa3oBaHusl JBOiHOro snekrpudeckoro cios ([A9C). VYpaBuenus
Jlunmmana. OnekTpokanuiuisipHbie KpuBble. Teopun ctpoenus JIDC. Pemenue ypaBHEHHs
Ilyaccona-bonbumana st quddysHoit wactu JI3C. I9C no teopun Illtepna, mepesapsaka
MTOBEPXHOCTH.

DNEeKTPOKUHETUYECKUE  SBJICHUS, DJIEKTPOKHMHETUYECKHM TOTEHUHal. YpaBHEHHE
I'enpMromnpa-CMOITyXOBCKOTO /7S 3JIEKTPOOCMOCA U AIIEKTpodopesa.

Mopayasb 5. Kunetnueckre cBoiicTBa TUCHIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCaXJEHHS YacTUIl C HMX pa3MepoM. YCIOBUSA COOJIOACHMS 3aKOHA
Crokca. CenMMEHTALMOHHBIM AaHAJIW3 TOJMANUCIIEPCHBIX cucTteM. KpuBble pacnpeneneHus
gacTHIl o pa3mepam. [Ipupona 6poyHOBCKOTO ABMXKEHUA. 3aK0H DiHIITeHHA - CMOJIyXOBCKOTO.
CnenctBuss w3 Teopun OpoyHOBCKOTO  aBmkeHHs. CenuMeHTaMoHHO-Tudy3noHHOE
pPaBHOBECHUE, TUTICOMETPUYECKUN 3aKOH.

MoayJb 6. ArperatuBHas yCTOMUHMBOCTD U KOATYJISIINAS TUCIIEPCHBIX CHCTEM

CenuMeHTallMOHHASA M arperaTuBHas ycroiiunBoctu cucteM. JlnoduiabHble n 11opoOHbIE
cuctembl. Kputepuit mmoduibHoctTn 1o Pebunnepy-lllykuny. JlnodunbHbie guCniepCHBIC
cucremsbl. Kiaccudukanus noBepXHOCTHO-aKTHBHBIX BELIECTB. TepMOJAMHAMHMKA U MEXaHU3M
murneooopazoBanus. Ctpoenne mutet [TAB. Comobunuzamnus. Kputnueckas KoHIEHTpaIus
MUILEJI000pa30BaHus, METO/Ibl €€ ONPE/IEIECHUs.

JInooOHble nucnepcHble cucteMbl.  DaKTOPbl YCTOMUMBOCTU JIMO(POOHBIX CHCTEM.
beicTpas u MeieHHas koaryisnud. Kunernka xoarynsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTD
YKCJIa YaCTHUL[ PA3HOTO MOPsiKa OT BpeMeHH. OCHOBHBIE NOJI0XKEHU Teopun [eparuna, Jlannay,
®epes, Oepoeka (JJJIPO). PacknuHuBarliee AaBieHHE W ero coctapistonue. Oomee
YPaBHEHHUE MJIsi SHEPIUM B3aUMOJACHCTBHSA IMCIEPCHbIX dYacThll. lloTeHumanbHbBIE KpHUBBIE
B3aUMOJICHCTBUA 4YacTull. HelTpanusanuoHHas M KOHLEHTpalMOHHas koaryisauus. [Ipasuio
lyneue-I'apau.

Mopayab 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUUECKUE CBOMCTBA JUCIIEPCHBIX
CUCTEM

Tumnsl cTpykTyp, 00pa3yromuxcs B AUCHEPCHBIX CUCTEMax. B3auMocBs3b MEXIy BUAOM
MOTEHIIMATBFHOU KpUBOH B3anMoaericTBus yactuil (o teopuu JJJIPO) u THIOM BO3HUKAIOIIUX
CTpykTyp.  KoarynsilmoHHO-TMKCOTpPONHBIE M KOHJEHCAI[MOHHO-KPHUCTAJUIN3ALIMOHHBIE
CTPYKTYpBHI.

Peonornuecknii Meto HCCIENOBaHMs AMUCIEPCHBIX CUCTEM. OCHOBHBIE NOHSATHS U
UJCaNIbHBIE 3aKOHBI Pe0osIoruy. MoIenupoBaHUe PEOJIOTHYECKUX CBOMCTB TEIl.

Knaccugukanuss IuCHEpCHBIX CHUCTEM MO0 CTPYKTYpPHO-MEXaHWYECKHM CBOMCTBaM.
BSI3KOCTh JKMIKHMX arperaTMBHO YCTONYMBBIX IUCIIEPCHBIX CHCTEM. YPpaBHEHHs OWHIITEWHA,
[Hraygunrepa, Mapka - XayBuHka. Peonornueckue CBOWCTBA CTPYKTYPHUPOBAHHBIX
AKHUJIKOOOPA3HBIX M TBEPOOOPA3HBIX CUCTEM.



4.00beM yueOHOM TMCUMILINHBI

. B 3aueTHBIX B akazgewm. B actponom.
Bunpl yaeOHOI paboThI

eIMHHIIAX qacax qacax
O01mas TPyA0eMKOCTb M CHHMIIJIMHBI 110 5.0 180 135
Y4eOHOMY IJIaHy
KouraktHas padora (KP): 0,44 16 12
Ulekiuu (JIek) 0,22 8 6
Ulaboparopursie 3ausTus (J1ab) 0,22 8 6
CamocrositesibHas padora (CP): 4,31 155 116,25
ITonroToBka Kk 1a00paTOPHBEIM paboTam 1,12 40 30
Jlpyrue BHJIBI CAMOCTOSTENBHONW PabOTHI 3,19 115 86,25
Bujx KOHTpOJIs: 3a4eT / IK3aMeH 0,25 Jxzamen Jxzamen

’ 9) (6,75)

AHHOTanus pado4eil NPOrpaMMbl JIHCIUIITHHBI
«Anamntnyeckas xumus» (b1.5.12)

1. Heap aucuumiuHbl — npuodpeTeHre oOydyarouuMcsl 3HAHUI MO OCHOBHBIM TIpyIam
METO/I0B XMMHUYECKOT0 aHaJIN3a, HanboJjee MUPOKO MPUMEHSIEMbIX B IPOMBIIUIEHHOCTH U
HCCIEAOBATEIbCKON paboTe, a TakkKe KOMMETCHIIUH, HEOOXOIUMBIX IS PEIICHUS
KOHKPETHBIX 337]a4 XUMHUYECKOTO aHan3a.

2. B pe3yabTare M3yYyeHHUs] JUCHUILIMHBI 00y4alOIMIics MO nMporpaMmMe 0akajaBpuara
HOJIKEH:

Obnadams cnenyromumu oodmernpodeccuonanbabiMu (OI1K) kommeTeHusaMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHHUIUIAH B podeccronanbhoit aesreiapaoctr (OIMK-1);

— TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOCHHH BEIECTBA, MPHUPOJAC XMMUUCCKON CBS3H
B Pa3JIMYHBIX KJIACCAX XMMHUYCCKUX COCAMHEHUH IS IOHUMAaHMs CBOMCTB MaTEPHAIIOB U
MEXaHH3Ma XUMHUYECKUX IPOIECCCOB, MPOTEKAIOIIKX B OKpyxKaroiieM mupe (OITK-3).
3name:

— OCHOBHBIC TIOHSTHS, TEPMHUHBI, METOJbI U MPUEMbl Ka4YECTBEHHOTO M KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaJIN3a, TEOPHUI0 XUMHYECKUX M (PU3UKO-XMMHUYECKUX METOJIOB aHAIIN3a,
MIPUHIIUIIB PA0OTHI OCHOBHBIX TPUOOPOB B (DU3MKO-XUMUYECKUX METOAaX.

Ymems:

— TPHUMEHSATH MPUOOPETEHHBIE NMPAKTUUECKHE HABBIKH B MPO(ECCHOHATBHON JACATEIHHOCTH
JUIsl PEIICHHWs] KOHKPETHBIX 3a/ay; BIIAJETh. IMOHMMaHUEM IIeJIeH W aJIrOpUTMOB
XUMUYECKOTO aHalli3a, CIoco0aMM pEeIIeHUs aHAJIUTUYCCKUX 3a7a4, OLICHKOM
BO3MOJKHOCTEH KaXJOro METOJla aHaju3a, OCHOBAMH METPOJIOTHYECKON OICHKH
PE3yNbTAaTOB KOJIUYECTBEHHOTO XUMUYECKOTO aHATH3a.

Braoems:

— TIOHMMaHWeM Iellel M aJropuTMOB XHMHUYECKOTO aHaliM3a, CIoco0aMM pelIeHUs
aHAJIMTUYECKUX 3aJ]lad, OLEHKONH BO3MOKHOCTEH KakKJIOr0 METo/a aHalinu3a, OCHOBAaMH
METPOJIOTUYECKOM OIIEHKH Pe3yJIbTaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHaIN3a.

3. Kparkoe coaepxxanue 1uCUMIIHHBI:

Beenenue. Ilonstre 00 anamutuueckoir xumun (AX) Kak O cHCTEME 3HAHHH,
MO3BOJISIONIEH YCTAaHOBUTh KaueCTBEHHBIN M KOJMYECTBEHHBIH COCTaB BemiecTBa. 3ajgaun AX.
AHaTUTUYECKHI CHTHAJ KaK HOCHUTENIb KauyeCTBEHHOM M KOJMYECTBEHHON HHpopMmanuu 00
oObekTe ananuza. llonsTHe o mpoboorOope u mpobonoarotoBke. OCHOBHBIE TpeOOBaHMS,
NpeabaBIsieMble K METOJaM XUMHUYECKOTO aHaiu3a. YCJIOBUS BBINIOJHEHUS ONpEIeTIeHUN.




Ananmutnueckas Gopma, aHaATUTHYECKUE TMPU3HAKK. AHATUTHUYECKUE KIacCU(UKAIUN KaTHOHOB
Y aHUOHOB.

Cucremarnueckuii u JpoOHbIi aHamu3. COBpPEeMEHHBIE METOJbl HACHTH(PHKALNN
2JIEMEHTOB U COeAMHEHUH. OpraHn4ecKkre aHaIUTUYECKUE PEAareHThl B aHAJIN3€ HEOPraHMUECKUX
BelLIECTB. PaBHOBECHSI B aHAIUTUYECKMX T'OMOI€HHBIX U I'€TEPOreHHbIX cucreMax. OCHOBHbIE
TUIBI peakuuid, npuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIIEHUE-
BOCCTaHOBJIEHUE, KOMILIEKCOOOpa3zoBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATUTHYECKUX
peaknuii ¢ MOMOIIbI0 KOHCTAHT PaBHOBECHsS. YUeT MOOOYHBIX PEaKIMii C OMOIIBIO ammapara
YCIIOBHBIX KOHCTAHT paBHOBecHs. lcnoib30BaHUE YCIOBHBIX KOHCTAaHT paBHOBECHUs s
ONTUMM3ALMM AHAIUTUYECKUX pEaKUUN M NPAKTUYECKUX YCIOBUM UX BBINOIHEHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOIO0 XHMMMYECKOro aHajn3a. MeToabl KOJIMYECTBEHHOTO aHau3a.
TpeboBaHus, NpeabsBIsIEMble K XHMUYECKUM pEaKIUsM, HCIOJIb3YEMbIM B XHMHUYECKOM
aHayiM3e. OTanbl KOJMYECTBEHHOro aHanu3a. lloHsATHE O TpaBUMETPUYECKOM aHAU3eE.
TeopeTnueckne OCHOBBI TUTpPUMETpHUEcCKOro aHamusa. Ilpuembl TuTpoBaHus. Pacuersl B
tutpumerpun. I'papuueckoe oTobpaxenue npouecca TuTpoBaHus. CkayoK TUTPOBaHUS, TOUKA
SKBHUBAJIEHTHOCTH, KOHEUHasl TOYKa TUTpoBaHus. [lepBudHbIe U BTOpUYHbBIE CTaHIApThl. MeTon
KHCJIOTHO-OCHOBHOTO THUTpPOBaHMs. BbIOOp KHCIOTHO-OCHOBHOTO HHAuKatopa. IIpumepsl
onpezneneHuil. MeToabl OKHUCIUTENbHO-BOCCTAHOBUTEIBHOIO TUTpOBaHUSA. OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIN NOTEHIIUA. DPAKTOPHI, BIUAIONIME HA €r0 BeIMYuHy. Y paBHeHue HepHcra.
[Tepmanranaromerpusi. ﬁO}IOM@TpHSI. Ontumuzanusa  ycJloBUM — ompeneneHus.  Merton
KOMITJIEKCOHOMETPUYECKOTO THUTpoBaHHs. (OCOOEHHOCTH peakuuid KOMIUIEKCOOOpa30BaHUs
(xematooOpa3zoBanusi) HWOHOB MerawioB ¢ OJITA. Bwibop onTUMagbHBIX  YCIOBHI
KOMITJIEKCOHOMETPUYECKOTO  TUTpOBaHUS.  TUTpoBaHME MO  METOAY  OCaXJCHUS.
Mertposiorndeckasi OLEHKa pe3ylbTaTOB aHainu3a. VHIUMKAaTOpHBIE M HHCTPYMEHTAJIBHBIE
CHOCOObI YCTAaHOBJIEHUS TOYEK SIKBUBAJIEHTHOCTH.

Bgenenue B usuko-xumMuueckue (MHCTPYMEHTAJIbHBIE) METOAbl XMMHYECKOIO aHalu3a
(MMXA-®XMA). Knaccudukanus (u3HKO-XUMHUECKHMX METOJIOB aHaau3a. AHATUTHYCCKUN
CUTHal Kak uH(pOpMaTuBHas (YHKIMS COCTaBa BellecTBa. MeTonbl KOJIMYECTBEHHBIX
mMepennii B DOXMA, wux xapakrepuctuka. AHUIMTHYECKHE H  METPOJOTHYECKUE
XapaKTEPUCTUKU METOJAUK OTIPEIEICHUS.

4. O0beM yueOHOH TUCUUIIJIMHBI

N B 3aueTHbIX B akanem. B actponom. yacax
Bupl yue6HOM paboThI
eAMHUIIAX qacax

OO0uasi TpyA0eMKOCTh M CHUILIHHbI 4.0 144 108
10 y4eOHOMY IIAHY
KonrakTHasi pabora: 0,45 16 12
Jlexmmm (JIek) 0,17 6 45
JlaGoparoprsie 3ansaTus (J1ad) 0,28 10 7,5
CamocrositesbHas padora (CP): 3,44 124 93
[TonroToBka k 1a00paTOPHBIM 111 40 30
BaHSITUSIM
Jlpyrue BUIbI CaMOCTOSITENBHON 233 84 63
paboTHI ’
Buja koHTpOJIA: 3a4eT / IK3aMeH 0,11 3aver C(Z)ueHKOH 3aver c(g)uemcon




AHHOTanus1 padovye NporpaMMbl IMCUMIIAHbBI
«HNuxenepunas rpaguka» (b1.5.13)

1. Hejab AMCUUILUIMHBI — HAYYUTH CTYJACHTOB BBIOJIHATH U YMTATh YEPTEXKH I10 MPABUIIAM H
YCIOBHOCTSIM COIJIACHO CTAaHJApTaM €IMHOM CHCTEMBbl KOHCTPYKTOPCKOM JTOKYMEHTalUU
(ECKL).

2. B pe3yabTare H3y4eHHs JUCHUILUIMHBI 00y4YaloLIUiicsl MO0 MporpamMme 0akajaBpuara
JOJIZKEH

Obnaoams ciienyronumu obmenpodeccuonanbabiMu (OITK) koMmeTeHITHAMIE:

- CIIOCOOHOCTBIO K CaMOopraHu3anuu u camooopaszosanuto (OK-7);

- BJIQJICHUEM OCHOBHBIMH METOJIaMH, CIIOCOOAMH M CPEJCTBAMU IOJIyUSHUS, XpaHCHUS,
nepepaboTku WHQPOPMAINK, HABBIKAMH PA0OTHI ¢ KOMITBIOTEPOM KaK CPEICTBOM YIIPABIICHUS
undopmarmeit (OI1K-5).

3namo:

— C1mocoObl 0TOOpaKeHUS TPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

— TIpaBWJIA U YCIIOBHOCTH TIPU BBITIOJTHCHUH YEPTEKEIH;

—  BHJIBI H3JICIMH B KOHCTPYKTOPCKHUX JIOKYMEHTOB;

— Ha YpOBHE IMPEJICTABICHUS XapaKTEPUCTUKN (DOPMBI M IIOBEPXHOCTH W3 ICITHH.

Ymems:

— BBINIOJHATG W YHTaTh YEPTSIKH TEXHUUYCCKUX H3ACITUH C Y4eTOM JICHCTBYIOIIMX

CTaHJIapPTOB;

— BBITIOJTHATH ¥ YUTATh CXEMBI TEXHOJIOTHUECKUX MTPOIIECCOB;

— WCIIOJIb30BaTh CPEJICTBA KOMITBIOTEPHOU I'paMKH [T U3TOTOBIICHHS YSPTEIKEH.

Braoems:

— crmocobamMu ¥ IprueMaMu N30 0paKeHHS MPEIMETOB Ha TJIOCKOCTH;

— Tpaduueckum makerom «Komracy.

3. Kparkoe conepxanue TuCUHIIHHBI:

Moayas 1. U31es1e 1 KOHCTPYKTOPCKHE TOKYMEHThI.

3HaKOMCTBO C BHJAMH U3JCIUH W KOHCTPYKTOPCKHX JIOKYMEHTOB, CXeMbl. Apmarypa
TpyOOIIpOBOJIa M3Yy4YeHHE pe3b0, Pe3bOOBBIX W3ICTHI W BBIMOJIHEHHUE ICKH30B M YEPTEKEH
JeTaliel ¢ pe3bOoH.

Moayasb 2. CoennHeHnne aeTajei.

CrannmaptHeie pe3bOOBbIe u3Aenuss u coenuHeHus. CoenuMHEHHE jeTasied OoiToM H
mmuiabkoi.  Pe3pOoBbie  TpyOHbIe coenuHeHusi. llamkoBble coenuHenus. DiaHIeBbIC
coenuHeHusi. Hepa3beMHbIe coeMHeHMs eTajeid. ['eoMeTpuueckre XapakTepucTuku GopMbl U
MOBEPXHOCTHU U3CITHIA.

MoayJas 3. UepTexn cOOPOYHBIX eIMHHUL. JJIeMEHTbl KOMIIbITEPHOH rpaduKu.
[IpaBuna BeImONHEHWsT ¥ O(QOPMIICHUST COOPOYHOTO dYepTexka. JleTalmpoBaHHE uepTEKeEU
COOPOYHBIX €IMHHMII. DJIEMEHThI KOMITBIOTEPHOM TPapHKH.

4. O0beM TUCHUILIMHBI U BUIbI y4eOHO# padoThl.

Bunsl yaeOHOM paboTh B 3ayeTHBIX B akanem. B actponom.
eIMHUIaxX qacax qacax

OO0masi TpyA0eMKOCTh IM CHUTLIIHHbBI 4,0 144 108

1o y4e0HOMY ILIAHY

KonrakTHas pa6ora: 0,33 12 9
Jlexiuu (Jlek) 0,12 4 3
[TpakTuaeckue 3anstus (I13) 0,17 6 3
Jlabopatopusie 3ansTus (J1ab) 0,06 2 3
CamocrositesbHas padora (CP): 3,56 128 96




KypcoBast pabota 0,33 12 9
Jlpyrue BUJIbI CAMOCTOSTENBHON PabOThI 3,22 116 87
Bujx koHTpoOJIs: 3a4eT / IK3aMeH 0,11 3auer 3auer
C OllEHKOI ¢ OlleHKOI1
(4) 3

AHHOTanus padoveil NporpaMMbl IMCUMIIAHBI
«IIpuxknaagnas mexanuka» (b1.65.14)
1. Heab AUCHMIVIMHBI — HAY4YUTh OOYYArOIIErocs TBOPYECKOMY TMOIXOAY K
BBINIOJIHEHUIO HHXEHEPHBIX PAacyeTOB Ha IPOYHOCTh, KECTKOCTh U YCTOWYMBOCTD
3JIEMEHTOB KOHCTPYKIIMM, IeTajel y3JI0B MAlllVH U almnaparos.

2. B pe3yabrare wu3yYyeHHs [UCHMUIJIMHBI O0yYaloumMiicsi MO mporpaMmme
0akaJaBpUATA J0JIAKEH

Obnadams cnenytronumu oomenpodeccuoHanbHbiMu (OIIK) komneTeHmsaMu:

— CIOCOOHOCTBIO MCIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLHMIUIMH B
npodeccronanbHoit nesrenpHocTH (OITK-1);

— CIOCOOHOCTBIO HCHOJB30BaTh 3HAHUS O COBPEMEHHOM (U3MUeckod KapTUHE Mupa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEUIECTBA ISl TOHUMaHUS
OKpy»Karoriero mMupa u seienunii npupost (OI1K-2).
3namo:

— OCHOBHBIE YPAaBHEHHUS M METOJIbl pElIeHMs 3a7au COPOTUBIIEHUSI MaTEPUAJIOB U JeTajeit
MallluH;

— OCHOBHBIE METOJbl PACYETOB HA MIPOYHOCTb MU IKECTKOCTh AIIEMEHTOB KOHCTPYKLHUN
MalliH U afmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajeil U y3JI0B MalliH U alfnapaToB XUMUYECKON TEXHOJIOTHH.
Ymemo:

— TPOBOJUTH PACUETHl SIEMEHTOB KOHCTPYKIUMI Ha OCHOBE METOJOB COINPOTUBICHUS
MaTepHasoB;

— paccuuThIBaTh U KOHCTPYHPOBATH JETAIU MAIIWH 110 UCXOAHBIM JaHHBIM;

— TMPOU3BOAUTH  pacyeThl IO  OCHOBHBIM  KPUTEpPHUSIM  pabOTOCHOCOOHOCTH U
KOHCTPYHPOBaHUs JeTajeil MalluH.

Braoemy:

— HaBBIKAMHU pacueTa CONMPOTUBIICHUS MaTEPUAIOB aHATTUTUYECKUMHU METOJAAMH;

— HaBBIKAMHM BBIOOPA MAaTEPHUAJIOB 110 KPUTEPHUSAM IIPOUHOCTH;

— pacueTaMu THUIIOBBIX JeTajeil MallWH, TMOJb3yACh CIPABOYHON JUTEpaTypoil H
I'oCTammu.

3. Kparkoe conep:kanue qTUCHUNIUHBI:

1. Beeaenue

Ponp mpeamera «IIpuknanHas MexaHuka» B (OPMHpPOBAHMM HHXKEHEpa XHUMHKa-
texHosora. «lIpuknagHas MexaHHWKa» KaK OCHOBa JJs MOHUMaHHsS pabOThI, yCTpoilcTBa U
0€e30MacHO PKCITyaTaluu 000pyI0BaHUSI XUMHUUYECKOTO MPOU3BOJICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. PacrsizkeHne-caxaTue».

Pazgen 1.1. Onpenenenue peakiuii onop.

AOGCONIOTHO TBEpJIOE TeNo. DJIeMEeHThl CTaTUKU. OCHOBHBIE TOHSTHS. AKCHOMBI
CTaTUKH. YpaBHEHUS paBHOBecHUs. CBSA3H U UX PEAKIUH.

Pasnen 1.2. PactskeHue-cxxartue.

OcCHOBHBIE JIOMYIICHUS U MPUHIIMIBI COMPOTUBIICHUS MaTepUaNOB. METOl CeYeHHIA.
Hanpsokenus, nedbopmanuu u mnepemenienus. 3akoH ['yka. [loctpoeHue 3mop BHYTPEHHHX
yCUNTUH, HampspkeHuid W mepemenieHuid. CTaTHYecKd OMpeAeuMble U CTaTUYECKU
HeompeaeNuMble 3a1auu. J(uarpaMMbl pacTsSHKSHHS JUTsS TUIACTUYHBIX U XPYIKUX MaTepHalioB U




WX XapaKTepUCTUKHU. Jlomyckaemble HaMpsKEHUs. YCIOBUE MPOYHOCTU TMPU PACTIKEHUU
(cxatum).

3. Moayas 2 «Kpy4yenune. U3rud».

Paznen 2.1. Kpyuenue.

3akon ['yka mnpu casure. BHyTpeHHHE CWIOBBIE (DaKTOpPBl TMPH KPYICHHH.
Hamnpsixenust B CTEpKHSAX KPYIJIOTO CEYCHHs. Y CIIOBUE TPOYHOCTH MPU KPYUECHUH.

Paznen 2.2. U3ruo.

['eoMeTprueckue XapakTEpUCTUKM IUIOCKUMX cedyeHuil. [loHsTme umcTtoro u
norepeyHoro u3ru6os. [IpaBuia nocTpoeHuUs HMIOP MOMEPEYHBIX CUJT M U3THOAIOIINX MOMEHTOB.
OmpezneneHre HOPMAIbHBIX HAIpPsSOKEHUH. YCIOBHE MPOYHOCTU Tpu u3rube. OmnpenencHue
KacaTeIbHBIX HANpsDKeHUH. ParimonanbHbie GOPMBI CEUSHUH.

4. Moayasb 3 «C10:kHOe HATIPSIZKEHHOE COCTOSTHHMEY.

Pazgen 3.1. CrioxxHOE HAMPS>KEHHOE COCTOSIHUE.

OCHOBBI TEOPUHM HAMPSHKEHHOTO COCTOSIHUSI W TUIOTE3bl MPOYHOCTU. [loHsTHE
HaIpPsHKEHHOTO CcOCTOsTHUS. ['J1aBHBIC TUTOMIAAKK U TJIaBHbIE HampspkeHus. OO00IMEeHHBINA 3aKOH
I'yka. Ha3znauenue rumote3 npouHOCTH. [ToHSATHE SKBUBAJIEHTHBIX HAIPSHKEHUNW W KPUTEPHUEB
MIPOYHOCTH.

Paszpnen 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYIBl XMMHMYECKHX MPOU3BOJCTB. OmnpeneneHue HaIpsHKEHUH IO
o6esmoMeHTHOM Teopuu. OcHOBHBIC jomymieHus. BwBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK MO ypaBHeHHIO Jlarutaca W 1o CTaHAApTU30BAHHOM METOJIMKE.
YcnoBue NpoYyHOCTH.

Paszgen 3.3. Pacuer cxaThIX CTEp/KHENW HA yCTOWYNBOCTb.

YCTOMYMBOCTE  3JIEMEHTOB  KOHCTpyKUMil. [loHSITHE KPUTHYECKOW CHIIBI  H
ko3(duimenta 3amaca TpoyHOCTH. Pacuer kpuTHdeckoil cuiabl 1o Ounepy. [Ipenens
npuMeHUMOCTH (hopmyssl Ditnepa. [IpakTuueckuii crmocod pacuera Ha YCTOMYHBOCTD.

5. Monyanb 4 «JleTajau MammH».

Paznen 4.1. CoenuHenue nerajei Malui.

Knaccudukanus geraneit MalivH ¥ anmapaToB XUMHYECKUX MPOU3BOJICTB. Pe3p00BbIC
coenuHeHus. Pacuer OONTOBBIX COEIUMHEHHI NpPU MOMEPEUYHBIX W MPOJOJIBHBIX HAarpy3Kax.
[Inonounsle coenuHenus. Haznauenuwe u BuAbl MINOHOK. PacueT MIMOHOK Ha Cpe3 U CMSATHE.
Buner cBapku. O6nacts npuMeHeHus. Buabl cBapHbIX mBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaxJIECTOYHBIX IIBOB.

Paznien 4.2. Banbl 1 ocH, UX OTIOPBI U COCAMHEHUS.

Banel, ux xiaccudukanua u HazHadenue. Ocu. [IpoekTUpoBOUHBIE pacueThl BaJlOB U
ocei. IlommumHukM CKOoNbXkeHUA. Marepuanbl BKIaablmied. [IOMMIUMHUKKA — KayeHUS.
[IpuHUMNMaTbHOE YCTPOWCTBO M OCHOBHBIE TE€OMETpUYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJOCTAaTKU U OONACTH NPUMEHEHUs MOAIIUIHUKOB KayeHUs U CKoybxkeHus. lIpuBoaHbIe
Mydtel. Hasznauenne. Knaccuduxanuss Mydpt mo mpuHIUNy AEHCTBUA U XapakTepy paOOTHI.
[Topsinox mog6opa MydT U OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznien 4.3. Mexanuueckue nepeiayu.

3yb6uatsie nepenaun. OKpy)KHOE U paauanbHoe ycunus. Penykropsl. OnpeneneHue u
knaccudukanus. [Ipumepsr cxem peayKkTopoB.

4. O0beM yuyeOHOM TUCHHMILINHBI

Bunsl yueOHOM paboThI B B akanem. B actponom.
3a4ETHBIX gacax gacax
eAVHULAX

OO0masi Tpy10eMKOCTb IV CHUTIIHMHbBI

4,0 144 108
10 y4e0HOMY ILIAHY

KonTakTHas padora: 0,44 16 12




Jlexumu (JIek) 0,22 8 6

[Tpaktuyeckue 3austus (I13) 0,22 8 6

CamocronTesnnnasi padora (CP): 3,45 124 93
Buja xoHTpoJIA: 3a4eT / 3K3aMeH 0,11 3auer ¢ 3auyert ¢
OIIEHKOM OLIEHKOH

(4) 3

AHHOTanus padoveil NporpaMMbl JIMCUMIIAHBI
«JIEKTPOTEXHUKA U MPOMbILLIEHHAsA 3J1eKTpoHuKa» (b1.5.15)

1. Heap aucuumiauHbl — QopMupoBaHue y oOyd4aromerocss KOMIIETEHIUH,
00ecTeunBarOIUX TEOPETHUECKYI0O M TPAKTHYECKYI0 TIOJATOTOBKY BBIITYCKHHKA,
YMEIOIIETO BBIOMPATh M OKCILIyaTHPOBATh D3JIEKTPOTEXHUYECKHE W DIEKTPOHHBIE
yCTpOiicTBa, BIIAJICIOIIETO HaBBIKAMH WCTIOJIH30BAHUS COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHHA Ui aBTOMATH3MPOBAHHOTO MOJCIHPOBAHUS |
pacueTra SIIEKTPUUYECKUX M SIEKTPOHHBIX IIETICH.

2. B pe3yabTaTe wu3y4YeHUs] UCHUILUIMHBI OOy4YalOIIMiicd 1O mporpaMmme
0aKaJIaBpUATA J0JIAKEH

Obaaoams crnenyromumu oouekyabTypHbiMH (OK) n o6menpodeccronansubivu (OIIK)
KOMTIETCHITUSIMH:

CIIOCOOHOCTRIO K caMOOpraHu3anuu u camoodpasosanuto (OK-7);

TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHWA O COBPEMEHHON (M3MYECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEUIECTBA ISl MMOHUMAHUS
OKpY»KaroIero Mupa u sieHuii mpupoast (OITK-2);

BJIQJICHUEM OCHOBHBIMH METOJIAMH, CIIOCOOAMH M CPEICTBAMH TIOYYCHHsSI, XPaHEHHS U
nepepaboTkn WHGOPMAIMK, HaBBIKAMH pPa0OTBl € KOMIIBIOTEPOM KaK CpPEICTBOM
yrpasienus uadopmarueii (OITK-5).

3name:
OCHOBHBIC ITOHATHSI, OTIPEICICHUS U 3aKOHBI JIEKTPUICCKUX IICTICH;

MECTOJAbI MOACTIUPOBAHUA, aHAIU3a U pacqéTa ueneﬁ IMOCTOAHHOI'O U IICPEMCHHOI'O TOKOB,
METOJOJIOTUIO SJICKTPOTEXHUICCKUX HSMGPGHHﬁ;

YCTpOfICTBO n IIPUHIUIIBI pa6OTBI QJICKTPOTCXHHUYCCKOI'O n QJICKTPOHHOTO
O60py,[[OBaHI/IH, TpaHCCI)OpMaTOPOB, QJICKTPHUYCCKUX MAIIWH, UHICTOYHUKOB ITUTAHUA.

Ymemn:

IPUMEHATh TEXHOJOTMHM MOJEJIMPOBAaHUS, aHaluM3a, pacyéra M OSKCIULyaTaluH
JIEKTPUYECKUX CeTell, MPOMBIIUIEHHOIO 3JEKTPOOOOPYIOBaHUS M 3JIEKTPOHHBIX
npubOpoB;

BLI6I/IpaTB QJICKTPOTCXHUYCCKOC U JJICKTPOHHOC O60p}/')lOBaHI/Ie UL peIICHUA 3aJayd
MPOCKTUPOBAHUA U pCATTU3ALUN XUMHUKO-TCXHOJIOTUICCKUX ITPOLECCOB U IIPOU3BOJICTB.

Braoemo:
METOJAAMHU MOJEIUPOBAHUS U PACUETA DIIEKTPUUECKUX U AJIEKTPOHHBIX LIETIEH;
HaBBIKAMHU TPAKTUYECKON pabOThl C AJIEKTPUYECKOW ammapaTypoid U SIEKTPOHHBIMU
YCTPOMCTBaMHU.
3. Kpartkoe coaep:kanue THCHUNIHHBI



Beenenue. I[lpenmer, OCHOBHBIE TMOHSATHS, METOMOJIOTHS SJIEKTPOTEXHUKU U OSJIEKTPOHUKH.
Kpartkue nucropuueckue cBeieHUs. 3aaui M MECTO Kypca B MOJArOTOBKE OakajiaBpa TEXHUKH H
TEXHOJIOTHH.
Mopyas 1. DnekTpudeckue Lenu
1.1.  OcHoBHBbIE ONpEENICHNUS, ONIMCAHUS [TAPAMETPOB U METOJIOB pacd€Ta AIEKTPUIECKUX
nenen.
OcHOBHBIC TIOHATUSI M O0O3HAYEHUS DIEKTPUUYECKUX BEIMYMH U DIIEMEHTOB DICKTPUUYECKUX
ueneil. OCHOBBI 371eKTpoOe30macHOCTU. OCHOBHBIE TOHSATUS TEOPUU IEKTPUUYECKUX LEHeEH.
OCHOBHBIE TPUHIUITIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKH. METO bl MOJCTUPOBAHMSI, aHAIIN32
1 pacuéra JMHEHHBIX 3JCKTPUUECKUX LENeH MOCTOSTHHOTO TOKA.

1.2. Dnexrpuyeckue U3MepeHus U IpuOOpHI.

Mertoapl UW3MEpEeHHs] DIEKTPUUYECKUX BEJIMYMH: TPSAMbIE U KOCBEHHBIE. AHAJIOTOBBIC
AIEKTPOU3MEPHUTEIBHBIE U ITU(POBBIE IIEKTPOHHBIE TPUOOPHI: YCTPONUCTBO, TPUHITUT JCHCTBUS,
obmacti mpumeHeHus. M3mMepeHHe  JIeKTPUUECKMX  BEJIIMYMH: TOKOB, HAIMPSKEHUH,
COTIPOTHUBIICHU, MOTITHOCTH ¥ YHEPTHUHU.

1.3.  Anamu3 W pacyér JIMHEHHBIX IeTel IEpEMEHHOTO TOKa.

Croco0Opb1 mpeacTaBieHusl (B BHJIE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUJIEKCHBIX YHCEIN) U
napaMmeTpsl (aMIUIMTY/a, YacToTa, HadajabHas ¢a3a) CHHyCcOMAaIbHBIX (YHKIMI. MrHoBeHHOE,
CpenHee W JIEHCTBYIOIEE 3HAUCHUS TEPEMEHHOTO0 CHHYCOUIAIBHOTO TOKa (HANpsHKEHUS W
OJIC). AKTHUBHOE, DPEAKTUBHOEC U TIOJTHOE CONMPOTUBJICHHWS BETBU. MOIIHOCTh B IIEMAX
nepemeHHoro Toka. Koaddumument wmomrHOCTH (c0S([])) M €ro TEeXHUKO-PKOHOMHUYECKOE
3HaueHue. [Ipumenenne anreOpbl KOMIUIEKCHBIX YHCEIT B AIEKTpOoTeXHUKE. KOMIUIEKCHBIN METO
pacuéra JUHEHHBIX 1eNel NEPEMEHHOr0 ToKa. bajaHc MOIIHOCTH B LEMAX MEPEMEHHOTO TOKa.
Pe3onaHCHBIE SIBIEHUS B AJIEKTPUUECKUX LEMAX. Pe3oHaHC HaNpsykeHWM W TOKOB. AHaIM3 U
pacuét TpexdazHbIX Lenel MepeMeHHOT0 ToKa. ABTOMaTU3UPOBAHHOE MOJICIMPOBAHUE U PACUET
AIIEKTPUYCCKHUX M AJIEKTPOHHBIX (mmakeTsl mporpamMm MultiSim, Mathcad, Excel).

Moayb 2. DNE€KTpOMarHUTHBIE YCTPOKUCTBA U JIEKTPUUECKUE MAIIIMHBI

2.1. Tpanchopmatopsl.

Haznauenne u obnactu nmpuMeHEHHs] TpaHCPOPMATOPOB. YCTPOICTBO M MPUHIMN JEHCTBUS
onHodazHoro TpaHchopMaropa. AHaIM3 3JIEKTPOMArHUTHBIX IPOLIECCOB B TpaHchopMaTope,
cxema 3amenienus. [lorepu sHeprun B TpanchopmaTope. BHeniHne xapakTepuCTUKH.

2.2. ACUHXpOHHbBIC MaIIUHBI.

YCTpoHCTBO U MPUHLMIT JEHCTBUS Tpex(a3HOro aCHMHXPOHHOTO JBUTaTelsd. MexaHuueckue u
pabourie XapaKTepUCTHKU. DHepreTudeckue auarpammbl. [lyck acMHXpOHHBIX ABHUTaTeiei c
KOPOTKO3aMKHYTBIM U (a3HbIM poTopoM. PeBepcupoBaHue U peryidpoBaHHE YacTOTHI
BpAaIllCHHUS.

Mopyns 3. OCHOBBI JIEKTPOHUKHU

3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOUCTB.

[TonynpoBoaHUKH. VYCIOBHbIE O0O3HAU€HHWs, NPHUHLMI JCHCTBUS, XapaKTEPUCTHKU U
Ha3Ha4Y€HHE TMOJIYIPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPUCTOPOB. HHTerpanbHbie
MHUKpPOCXEMBI, UX Ha3HaueHue, KIaccu(uKaius U MapKUpOBKa.

3.2. UCTOYHUKY BTOPUYHOTO AJIEKTPOINUTAHUS U YCUIIMTENN SIEKTPUUECKUX CUTHAJIOB.
[TonynmpoBOAHUKOBBIE BBIIPSMHUTENU: Kilaccu(UKalMsi, OCHOBHBIE MapaMeTphl, CXEMbl U
MPUHIUI PpaboOThl BHIIpAMUTENS. DnekTpudeckue (unbTpbl. Knaccudukamus U OCHOBHBIC
XapakTepucTUku ycunuteneil. OOpaTHble CBsI3U B omepaluoHHbIX ycunutensix (OY), ux

BJIMSIHHUC HA MapaMCTpPbl U XAPAKTCPUCTHUKU YCHUIIUTCIIA. OCHOBHBIC THIIBI yCPIJ'IHTCJ'ICfI Ha Oa3se
oy.



4. O0beM yueOHOM THCHHMILINHBI

Bubl yae6HOM paboThI B sademibix | g aKaJieM. 9acax B actporon.
eIMHHIIAX qacax
OO0mas TpyA0eMKOCThb M CIHHMIIJIMHBI 110 5.0 180 135
Y4eOHOMY ILIAHY
KonTakTHasi padora: 0,33 12 9
Jlexuunu (Jlek) 0,11 4 3
[TpaxTnueckue 3anstus (113) 0,11 4 3
Jlaboparopusbie 3ausTus (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
KonTponbsHbie paboThI 1,11 40 30
Pedepar 0,56 20 15
CamocrosiTeTbHOE H3ydYeHUE pa3IesioB 2,75 99 74.25
JIMCIUTLTHHBI
Bun konTpos: 3ader / 3k3amMeH 025 JK3aMeH JK3aMeH
’ 9) (6,75)

AHHOTanus pado4eil NPOrpaMMbl JUCHHUIIAHBI

«be3onmacHocThb ku3HenAessTeabHocTH» (B1.5.16)

1. Heap aAMCHUIIHHBI

— ¢opmupoBaHue Yy oOydaromerocss MpoQecCHOHATBHON

KYJIbTYpbl O€30MaCHOCTH, MOJ KOTOPOM MOHHMAETCS TOTOBHOCTH M CIIOCOOHOCTH
JUYHOCTH HCIOJIb30BaTh B MNPO(ECCHOHANBLHONW JIeATENbHOCTH MPHOOPETEHHYIO

COBOKYITHOCTh 3HAHU, YMEHHUI.

2. B pe3yabraTre wuzydeHus
0akajiaBpuaTa J10JIKeH

AUCIUITJIMHBI

o0yuyaromuiics

mnmo

nporpamMmme

Obnadams cnenayromumu  o0meKkyaIbTypHbiMu  (OK) u  obmenpodeccuoHanbHBIMH

(OIIK) KOMIETSHITUAMH

- CIIOCOOHOCTBIO MCIIOJB30BaTh OCHOBBI 3KOHOMHUYECKUX 3HAHUHM B Pa3IMYHbIX C(i)ean

xusHenestensHoctu (OK-3);

—  CHOCOOHOCTBIO K CAaMOOpraHu3auu u camooopasoanuto (OK-7);

— CIOCOOHOCTBIO KCIOJIB30BaTh MPUEMBI OKa3aHMs MEPBOIM MOMOINIM, METOJbI 3alUTHl B
YCIIOBUSX upe3BbIuaitnbix cutyanuii (OK-9);

— BJIaJICHHEM OCHOBHBIMU METOJIAMU 3all[UThI TPOM3BOJICTBEHHOIO IIEPCOHANIA M HACETICHUS
OT BO3MOJKHBIX TOCIICICTBHUI aBapHii, kKaracTpod, cTuxuiiabix 6eacteuit (OITK-6).

3name:

— OCHOBHBIC TeXHOC(bCprIC OIIaCHOCTH, UX CBOMCTBA U XapPaKTCPUCTUKU;
— XapakTep BO3ACHUCTBHUSI BPCAHBIX W OIIACHBIX (I)aKTOpOB Ha YCJIOBCKa U IPHUPOAHYIO
cpeay, METOAbl 3alllUTbl OT HUX IMPUMCHHUTCIIBHO K ccbepe CcBOEM HpO(i)GCCI/IOHaHBHOI\/'I

NEATENbHOCTH.
Ymemn:

- I/I,ZLeHTI/I(I)I/II_[I/IpOBaTB OCHOBHBIC OITACHOCTU CPCIbI oOuTaHUs YCIOBCKaA,

— OHICHHBATL PUCK HUX pCain3alunu,

BBI6I/IpaTL MCTO/bI

3alllUThI

OT oNacHocCTel

NPUMEHUTENBPHO K cdepe cBoel NpodecCHOHATbHON JESATEIbHOCTH M CHOCOOBI
oOecrieyeHnss KOM(BOPTHBIX YCIOBUH KU3HEAEATEIbHOCTH.

Braoems.:




— 3aKOHOJATEIbHBIMH M TMPAaBOBBIMH aKTaMH B 001acTd O€30HacHOCTH W  OXpaHbI
OKpYXKarollel cpeapl, TpeOOBaHUSAMH K O€30MaCHOCTH TEXHHUYECKUX PErJIaMEHTOB B
cdepe mpodeccnoHATBHON NeSATETHHOCTH;

— crnoco0aMH ¥ TEXHOJIOTHSIMU 3aIIUThI B YPE3BbIUANHBIX CUTYAIIHAX;

— TOHATUHHO-TEPMHMHOJIOTMYECKHUM annapaTtoM B 00JacTH 0€3011aCHOCTH;

— HaBBIKAMH PALMOHAIHM3AIUU TPO(PECCHOHANBHON JEATEeNBHOCTH C IIETbI0 00ecreueHus
0€30MaCHOCTH U 3alUThl OKPYKAIOLIEH CPEIbl.

3. Kpartkoe conepikanue TuCUHIIMHBI.

Beenenne B Oe3omacHocTh. OCHOBHBIE TOHATHS W OmpeleneHus. besomacHoCTh u
YCTOMYHMBOE pa3BUTHE.

UenoBek u TtexHocdepa. CtpykTypa TexHOChHEpbl U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOe COCTOSIHIE TeXHOCHEPHI U TEXHOCPEPHOU O€30MacHOCTH.

Wnentuduxanus u Bo3AeiicTBHE Ha YelOBEKa BPEAHBIX M ONACHBIX (DAKTOPOB cpeibl
obutaHusl.

Knaccugukanuss HeraTUBHBIX (AKTOpPOB cpenpl OOUTaHUS 4YesloBeKa. XHMHUYECKUE
HeraTuBHbIE (DaKTOphI (BpeaHBIE BeIIecTBa). MeXaHMYECKHE W aKyCTHYECKHE KOoJeOaHwus,
BUOpalnMss U IIyM. OJEKTPOMAarHWTHbIE W3My4deHUs M 1ojs. MoHusupyrolue H3Iy4YeHue.
Onextpuueckuit  Tok. OrmacHele MexaHudeckue (QaxTtopel. Ilpomecchl ropeHus
M0KapOB3PbIBOOIIACHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTHYecKoe AIEeKTPUIECTBO.

3amuTa 4yenoBeKa M cpeibl OOMTaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPOIOTEHHOTO U TEXHOT€HHOTO MPOUCXOKICHHUS.

OcCHOBHbBIE IPUHLUIIBI 3aIIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HEraTUBHBIX
(dakTopoB. 3amuTa OT SHEPreTHYEeCKHX BO3JAeHCTBUI M (uznueckux mnonei. ObecrneueHue
0€30MacHOCTH  cUcTeM, paboTalomMX MoJ JaBjieHueM. be3omacHOCTh AKCIUTyaTaluu
TpyOONIPOBOJIOB B XMMHUYECKON MPOMBIIIIEHHOCTH. be3omacHas skcIulyatanus KOMIIPECCOPOB.
AHanu3 1 OlleHUBAaHUE TEXHOTEHHBIX U MIPUPOIHBIX PUCKOB.

Obecrnieyenrie KOMPOPTHBIX YCIOBUN Ui KU3HU M JIEATENbHOCTU uyenoBeka. [loHsTue
KOM(OPTHBIX WJIH ONTHUMAIBHBIX YCIOBHH. Mukpokimmumar nomenieHnii. OcBeneHrne u CBeToBas
cpela B IOMEUICHHUH.

[cuxodusnonorunyeckre U HProHOMUIECKHE OCHOBBI OE30MaCHOCTH.

[lcuxuueckre mpouecchl, CBOMCTBA U COCTOSIHUS, BIUSIOUINE HA Oe30macHOCTh. Bunsl u
YCIIOBUS TPYIOBOH 1EATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30MaCHOCTH.

UpesBpluaiiHble CUTYaIIMM U METO/IbI 3aIIUTHI B YCIIOBUSAX UX pealn3aliu.

O6mme ceeaenust o UC. [Toxkap 1 B3pbIB. ABapUM Ha XUMHUYECKH OTIACHBIX 0OBEKTaX.

Pamnanonnsie  aBapuu. I[lpubopbl  pagualiMOHHOM, XMMHYECKOW pa3BeAKH U
JO3UMETPUYECKOTO KOHTpOJIsA. Upe3BblUaliHble CHUTyalldd BOEHHOTO BpEMEHH. 3alluTa
HACEJICHHWs B YPE3BBIYAMHBIX CUTyalUAX. YCTOHYMBOCTh (YHKIHOHUPOBAHUS OOBEKTOB
SKOHOMMKH B UPE3BBIYAWHBIX CUTYAIUSX.

VYnpasiienue 6€30MacHOCTBIO JKU3HEICATEIbHOCTH.

3akoHOJATEeNbHBIE M HOPMATHBHBIE IPABOBBIE OCHOBBI YIIPaBJICHHUS OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHus Oe3omacHocThlo. CTpaxoBaHue
puckoB. ['ocyapcTBeHHOE yIpaBlieHHE O€30MaCHOCTbIO.

4. O6beM yuyeOHOi TUCIUNTTHHBI

Bun yae6HOM paboTh B 3ayeTHBIX B akanem. B actponom.

eIMHUIaX qacax qacax

O0mas TpyA10eMKOCTb JMCIHUIIJIMHBI 110 40 144 108

Y4eOHOMY IJIaHY ’

KonraktHas padora (KP): 0,33 12 9

Jlexuuu (Jlek) 0,22 8 6

JlaGopatopusie 3ausTus (JI3) 0,11 4 3

CamocrositesbHas padora (CP): 3,42 123 92,25




[ToaroToBKa K KOHTPOJILHBIM paboTam 1,11 40 30
[TonroroBka K 1a00paTOPHBIM 3aHATUSIM 0,56 20 15
Jlpyrue BUJIbI CAMOCTOSTENBHON PabOThI 1,75 63 47,25
Buja xoHTpoJA: 3a4eT / 3k3aMeH 0,25 IK3aMeH JK3aMeH
(9) (6,75)

AHHOTanus padoveil NporpaMMbl JIMCUMIIAHBI
«IIpouecchl U annapaTbl XuMuveckou rexnosorum» (b1.65.17)

1. Heab AUCHUMIVIMHBI — BMECTE C JUCHUIUIMHAMU OOIIEH XHMHYECKONW TEXHOJIOTHEH,
XUMUYECKUMH TIPOIIECCAaMU U PEAKTOpaMU M JPYTHMMH, CBS3aTh OOIIEHAYYHYIO M
OOIIIEUH)KEHEPHYIO TOJATOTOBKY XWMHMKOB-TEXHOJIOTOB, YTO HEOOXOAUMO TMpHU
MOJrOTOBKE OakajaBpOB MO JAaHHOMY HaIlPaBJIEHUIO ISl HAYYHO-UCCIIEI0BATEIbCKOM
Y MIPAKTUYECKOM pabOThI HA MPEIPUATHIX

2. B pe3yabTrare wu3yYyeHHs [UCHMUIUJIMHBI O0yYaloumMiicsi MO0 mNporpaMmme
0aKaJaBpUATAa J0JIKEH:

Obnadams cnenyronumu oomenpodeccunoHanbHbiMu (OI1K) komneTeHsIMHu:
CIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILUIMH B ipodeccuonanbHoi nesitenbHoctH (OITK-1);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKOH KapTHHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIECTBA JUTS MOHUMAHMS —
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

TOTOBHOCTBIO UCIOJIb30BAaTh 3HAHUS O CTPOEHUU BEIECTBA, MIPUPOIE XUMUYECKOU CBS3H
B Pa3JIMYHBIX KJIaccaX XMMHYECKUX COCMHEHUN Ul TOHUMaHUsl CBOMCTB MaTepHUaioB U
MeXaHU3Ma XUMHYECKHUX MPOIIECCOB, MPOTEKAIIKMX B OKpyxKatomem mupe (OITK-3).
3namo:

OCHOBBI TEOpUU TIEpPEHOCA HUMITyJbCa, TEIUIa W MAacChl; HPUHLHUIBLI (PU3NIECKOrO
MOJENTUPOBAHUSL TMPOIIECCOB; OCHOBHBIE YypPaBHEHUS JBIKEHHUS >KUIKOCTEH; OCHOBBI
TEOpUHU TEeIIoNepeiadr; OCHOBBI TEOPUU Maccollepelaud B CUCTeMax cO CBOOOJHOM U
HEMOJBIKHOM TpaHuIled paszziena ¢a3; TUIIOBBIE MPOLIECCHl XUMUYECKOW TEXHOJIOTHUH,
COOTBETCTBYIOIIIME aNlapaThl U METO/IbI UX PaCUeTa;

METO/Abl  MOCTPOEHHUS  OMIHMPUYECKHX M  TEOPETHUECKUX  MOJENed  XUMHKO-
TEXHOJIOTMYECKUX MPOIECCOB.

Ymemy:

OTIPEeNIATh XapakTep IBUKECHHS >KUIKOCTEH U Ta30B; OCHOBHBIE XapaKTEPUCTHKU
MPOLIECCOB TEIJIO- W Maccolepelaud; pacCUUThIBaTh IMapaMeTpbl W BHIOUpATh
anmnapatypy JUisi KOHKPETHOTO TEXHOJIOTHYECKOTO MPOLIecca;

paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUKO- TEXHOJOTHYECKOro Ipoliecca,
BBIOMPATH PALIMOHAIILHYIO CXEMY.

Braoemy:

METO/JIaMU TEXHOJOTHYECKHX pacdyeTOB OTACTbHBIX Y3JIOB M JeTaleil XUMHYEeCKOTro
000py/I0BaHNUS;

HaBbIKaMU IPOEKTUPOBAHUS TUTIOBBIX AIMapaToOB XUMUYECKOH MPOMBIIIIEHHOCTH;
METO/JIaMU  OTIpECNIEHUs]  PAllMOHAIBHBIX  TEXHOJIOTMYECKUX PEKHUMOB  pabOTHI
00opynoBaHUsI.
3. Kpartkoe coaep:kanue TMCHHNIUHBI:

Mopyas 1. I'mapoanHaMudecKkre MPOLECCHl M anmapaTbl XUMUYECKOW TEXHOJIOTUU. OCHOBBI
TEOpUH sBJIEHUH mepeHoca. OOmue 3aKOHOMEPHOCTH THIAPOJAMHAMMKH, TeIJIoNepenadn u
Macconepenaun. XKunkoctu u rasel. ['maponunamuka. Tedenue B TpyOax u xananax. [lomoOHoe
npeobpasoBanue ypaBHeHus Hasbe-Crokca. be3pasmepHble MepeMeHHbIE - KpPUTEPHH




THIpOJMHAMUYecKoro moxobus (Ditnepa, Peitnonpaca, @pyna, TOMOXpPOHHOCTH), UX
¢u3nvecKuil CMBICK; TapaMeTpuueckue Kputepuu. KpurepuanbHOe YpaBHEHHE IBMKEHUS
BSI3KOM *uakocTu. BeiOop ckopocreli moTokos. Ilepemernienne xuakocTeil U ra30B ¢ NOMOILIbIO
MalI1H, OBBIIAOIINX AABJICHUE.

Mopyas 2. TennoBble npolecchl U anmaparbl XMMUYECKOW TEXHOJIOTUH.

OcHOBHBIE TEIUIOBBIE MPOLECCHl B XMMUYECKON TeXHOJIOTUU. JluddepeHnnanbHoe ypaBHEHHE
nepeHoca sSHepruu B QopMe TeruioThl. KOHBEKTHUBHBIA TEPEeHOC TEIIOTh. PaananTHbIN
Temoneperoc. Temnonepeaadya B IOBEPXHOCTHBIX TEIJIO0OMEHHHUKAX.

Moayas 3. Ilpomeccel u ammapaThl pasfelieHuss TOMOreHHbIX cucteM. (OCHOBHBIE
MaccoOoOMEHHBIE TPOLIECCHI).

OcHoBbI MaccooOMeHHBIX TporieccoB. uddepennnansaoe ypaBHeHHE KOHBEKTHBHOTO
IepeHoca Macchl B OMHapHBIX cpefax. Macconepenaya. MarepuaibHbIil 0anaHC HENPEPHIBHOTO
yCcTaHOBHUBIIErocs nporecca. Pacuer MaccooOMEHHBIX MPOLIECCOB U alapaToB Uil CUCTEM C
OJIHUM pacIpeesieMbIM KOMIIOHEHTOM.

Pacuer nonepeuHoro ceueHus (JuamMeTpa) KOJOHHBI; IPEAETbHO JIOMYCTUMAasi U SKOHOMHUYECKU
ONTUMAJIbHAS! CKOPOCTH CIUIOMIHOM (ha3bl. OCHOBBI pacdyeTa BHICOTHI MACCOOOMEHHBIX alapaToB
C HEMPEPHIBHBIM U CTYIEHYAaThIM KOHTaKTOM (ha3. OO1Ire NpUHILIKIIBI YCTPOICTBa U
KJIacCHU(UKaIUs annapaToB A MACCOOOMEHHBIX IIPOLIECCOB B CUCTEMAaX «ra3(Iap)->KuIKOCTb.
OcobeHHOCTH KOHCTPYKITUH abcopOepoB. OCHOBBI pacdeTa U anmapaThl A1 TACTUIUISIIIHH.
Moayas 4. OCHOBHBIE THAPOMEXaHMUYECKHE mpouecchl. [Iponeccel m ammapaTel pa3ieneHus
reTepOreHHBIX CHCTEM.

Pa3znenenne KuAKUX M ra30BBIX FETEPOr€HHBIX CHUCTEM B TOJE CUJ TsDKECTU. TedeHue uepes
HEMO/IBW)KHBIE 3€PHUCTBIE U TCEBJIOO0XKIKEHHBIE clou. DMIBTPOBaHUE CYCHEH3UH U OUYMCTKa
ra3oB OT IblJIEH Ha PUIIbTpax.

4. O0beM yueOHOH TUCUMIITIMHBI

Bcero 6 cemecTp 7 cemecTp
Buet yiebuoii paboter 3ad. AKk. ygac. 3au. en. AK. ygac. 3ad. AK. gac.
eI. ca.

O01masi Tpy10eMKOCTh
AUCHUILINHBI 110 y4eOHOMY 10 360 5 180 5 180
TJIAHY
AyAUTOpPHBIE 3aHATHS: 0,88 32 0,44 16 0,44 16
Jlexuunu (Jlek) 0,44 20 0,22 8 0,22 8
[Ipaktrueckue 3ausatus (113) 0,44 20 0,22 8 0,82 8
%lﬁ‘)‘fCTO"Te“"“a” padora | g65 | 310 4,31 155 | 431 | 155
CamocTosTeIbHOE H3YUYCHUE 8,62 310 4,31 155 4,31 155
pa3aesioB JUCIMILINHBI
Bux uTOroBOro KOHTpPOJISA: 05 18 0,25 JK3aMeH 0,25 Jk3ame
3a4eT / IK3aMeH (9) H (9)

Bcero 6 cemecTp 7 cemecTp

Buner yae6HOI paboThI 3au. Actp. 3au. e, Actp. 3au. Acrp. Hac.
el yac. yac. el

OO0mas Tpy10eMKOCTb
AUCHUILINHBI 0 y4eOHOMY 10 270 5 135 5 135
JIAHY
AyIUTOpPHBbIE 3aHATHS: 0,88 24 0,34 12 0,34 12




Jlexuunu (Jlek) 0,44 12 0,17 6 0,17 6
[Ipaktuueckue 3ausarus (113) 0,44 12 0,17 6 0,17 6
%11}‘)‘.’”0’”6“"“” padora 8,62 | 2325 4,31 116,25 | 4,31 | 116,25
(CamoCTOATEILHOS M3YHCHHE | g 65 | 939 5 431 | 11625 | 431 | 11625
PasacsIioOB AUCHUIIIIMHBI

Bua wrTOoroBoro KoHTpOJIs: JK3aMeH JK3aMeH
3a4eT / IK3aMeH 0.5 135 0,25 (6,75) 0,25 (6,75)

AHHOTanus padovyeil NporpaMMbl IMCUUIIAHBI
«O0mas xummnyeckas rexnoJiorus» (b1.5.18)

1. Heap aucuMmiImHbl — QOPMHpPOBAHUE 3HAHUW B 00JACTH pealu3allui XUMHKO-
TE€XHOJIOTMYECKUX TPOIECCOB C YYETOM (PU3HKO-XUMHUYECKHX OCOOEHHOCTEH
MPOTEKAIOIINUX PEaKIMid, BbIOOPA ONTHUMAJBHBIX YCIOBHI peann3yeMbIX IMPOLIECCOB,
BbIOOpa A (EKTUBHBIX PEAKTOPOB, MPHOOPETEHUS HABBIKOB B COCTaBICHHUH
MaTepUAIIBHBIX U TEIJIOBBIX 0aJIaHCOB, B pacueTe MpPOLECCOB U PEAKTOPOB HA OCHOBE
MaTeMaTHYeCKOr0 MOJIeIMPOBaHMs, MOJy4YeHHs] 3HaHUM B oO0xacTu pa3pabOTKH
sHeprocOeperaoumx XUMHKO-TexHoJorndeckux cucteM (XTC), 0e30TXOOHBIX H
MaJIOOTXOJHBIX TEXHOJIOTHI Ha MPUMEpPE COBPEMEHHBIX TPOU3BOJICTB.

2. B pe3yabraTe wu3y4YeHUs] UCHUILUIMHBI OOy4YalOIMiicd 1O mporpaMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyrommmu oodmienpodeccnonanbubiMu (OIIK) u mpodeccnoHanbHBIME
(ITK) koMmeTeHIIAMU
- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJI30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHIUIUIAH B podeccronanbroi aesreiapaoctr (OTTK-1);
- CHOCOOHOCTBbIO TPUHUMATh KOHKPETHBIE TEXHMYECKHE pEIIeHUs mpu pa3zpaboTke
TEXHOJIOTMYECKHUX MPOLIECCOB, BHIOUPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH C yYETOM
9KOJIOTHYECKUX MociieAcTBUi ux npumenenus (ITK-4).
3namo:
- OCHOBBI TEOPUHU XUMUYECKHX MIPOLIECCOB U PEAKTOPOB;
- METOJIOJIOTHIO HCCIEIOBAHUS B3aUMOJICUCTBUS XUMHUYECKHX IPEBPAIlCHUNH U SIBICHUN
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSX;
- METOJMKY BbIOOpa peakTopa U pacyéra mporecca B HEM;
- OCHOBHBIE PEAKIIHOHHBIE MTPOLIECCHI U PEAKTOPHl XUMUYECKON U OMOTEXHOIOTHH;
- OCHOBHBIC MPUHIUIBI OPraHU3alUU XUMHYECKOTO IMPOU3BOJICTBA, €r0 HEPapXUUECKYIO
CTPYKTYPY, METOIbI OLIeHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;
- OCHOBHbBIE XUMHYECKUE TPOU3BOICTBA.
Ymemy:

- pacCuUUTaTb OCHOBHBLIC XapAKTCPUCTUKN XUMHUYCCKOTO ITPOLICCCA,

- BLI6paTI> palluOHAJIBHYIO CXEMY MPOU3BOACTBA 3aJaHHOTI'O IIPOJAYKTA,
- OOCHUTDb TCXHOJIOTHICCKYIO Sq)q)eKTI/IBHOCTL IIPpOU3BOACTBA,

- BbIOpaTh 3 GEeKTUBHBIN TUII peaKTopa;

- IPOBECTU pACYCT TCXHOJIOTUYCCKUX MapaMETPOB IS 3aJaHHOTO ITPOLECCa;

- OIIPCACINTD MapaMETPhI HaI/IJ'Iy‘IIJ_ICI\/’I OopraHusalnum npouecca B XUMHYCCKOM PEaKTOPC.

Braoemy.:

— MCTOJaMHM aHaJIn3a B(I)(I)CKTI/IBHOCTI/I pa6OTBI XUMHUYCCKUX NTPOU3BOJICTB;

— MCTOAAMH pacCy€Ta U aHalin3a MpPOLECCOB B XHUMHYCCKHUX PCAKTOpax, ONIPCACICHHUA
TCXHOJTOTHYCCKHUX HOK@S&TCJ’IC?I;

— METOoJaMu BLI60pa XUMHUYCCKHUX PCAKTOPOB.



3.KpaTkoe cogep:kanne JUCHUNIMHBI

Moayas 1. Xumudeckas TEXHOJIOTHUSI © XUMUYECKOE ITPOU3BOICTBO

1.1. OcHoBHBIE OnpeaenecHus U MOJI0KEHUS.

XuMu4ecKasi TEXHOJIOTHS - HayKa 00 SKOHOMHUYECKH, SKOJIOTHYECKH U COITUAIEHO
000CHOBAHHBIX CIIOCO0AX M MpoIeccax MepepadOTKH CHIPhS C U3BMEHEHHEM €T0 COCTaBa
CBOWCTB ITyTE€M IMPOBEICHUS XUMHYCCKUX U (PU3UKO-XUMHUUYECKUX MTPEBPALIECHUHN B IPEAMETHI
noTpeOIeHUs M CpesicTBa MPOn3BoACTBA. OOBEKT XUMUYECKOH TEXHOJIOTUH - XUMHUYECKOE
MPOU3BOACTBO. MEKOTpACIEBOM XapaKTep XMMHUYECKOW TEXHOJOTHH. Pa3BUTHE XUMUYECKHUX
MPOU3BOACTB U XUMUYECKOW TEXHOJOTHUU. MECTO XUMUYECKOU TEXHOJOTHUHU B MPOMBIIIEHHON
cdepe 1 METOJJOB XMMUYECKON TEXHOJIOTUU B HEXUMUYECKUX OTPACIISAX MPOMBIIUICHHOCTH.
MeTo/1bl XUMHUYECKON TEXHOJIOTUH — CUCTEMHBIN aHaIu3 U METOAbl MaTEMAaTUYECKOTO
MozenupoBaHus. CHCTEMHBIN aHAJIU3 CJIOKHBIX CXEM U B3aUMOJICHCTBHI 3JIEMEHTOB CXEMBbI —
MOHATHE U cojJiepkaHue MeTofa. Puznyueckoe U MaTeMaTUYECKOe MOJICIMPOBAaHUE, ONIPE/IETICHHE
1 OCHOBHBIE MOHSATHS, UX MECTO B MHKEHEPHO-XUMHUYECKUX UCCIIEIOBAaHUAX U pa3pabOTKax.
MecTo 1 3HaYeHHE HaTYPHOT'O U BHIYMCIUTENBHOTO SKCIIEPUMEHTA.

Conepsxanue u 3a7a4u yueOHOTO Kypca.

1.2. XuMuueckoe mpou3BOACTRBO.

[TonsiTHE O XMMHYECKOM IMPOM3BOJCTBE KaK O CHCTEME MAIIMH M annaparoB, COEIMHEHHBIX
MaTepUaJbHBIMU M JHEPreTMYeCKMMHM  INOTOKaMH, B  KOTOPBIX  OCYLIECTBIISIFOTCS
B3aMMOCBSI3aHHbIE XUMUYECKHE MPEBpAICHUs] U (PU3NYECKHE MPOLECCHl MePepadOTKH ChIPhbs B
MPOIYKThl. MHOTO(YHKIIMOHAIBHOCTh XUMHUYECKOTO IMPOU3BOJICTBA - MOJIyYEHHE IMPOJYKTOB,
SHEepro- U pecypcocOepexeHre, MUHUMU3allisg BO3JEHCTBHS Ha OKpyXaroulyoo cpeay. OOmias
CTPYKTypa XMMHYECKOI'O0 MPOU3BOJACTBA - COOCTBEHHO XMMMUYECKOE IPOU3BOJICTBO, XpaHEHHE
CBIPBSL ¥ TIPOJIYKIIMH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U 6e30macHoCTi. OCHOBHBIE MOICHCTEMBI
XMMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbS W MaTepUaoOB, XUMUYECKHE U (PU3HKO-
XMUMHYECKHE TPEBpAILllEHUs. BbIACICHUE MPOAYKTOB, 00€3BpEKMBAHUE YTUIM3ALMS OTXOJOB,
TEIJIO- W JHeprooOecreyeHne, BOJOMOATOTOBKA, YIpaBleHHE MPOU3BOACTBOM. (OCHOBHBIE
TEXHOJIOTUYECKUE KOMIIOHEHTBl - CBIPbE, BCIIOMOIaTENbHBIE MAaTEpHalbl, OCHOBHOU H
JOTIOTHUTEIbHBIA IPOAYKTHI, OTXO/Ibl, SHEPIeTHUECKUE PECYPChI, 000pYIOBaHHE, CTPOUTEIbHbBIE
KOHCTPYKIUHU ¥ TPUOOPHI, TPOU3BOJCTBEHHBIN MEPCOHAT.

KauecTBeHHBIE U KOJMYECTBEHHBIE MOKA3aTEIN XUMHUYECKOTO IIPOU3BOJICTBA: TEXHOJIOTMUECKUE
MOKA3aTeNM - MPOU3BOJUTEIBHOCTh U MOUIHOCTh MPOU3BOJCTBA, BBIXOJ MPOAYKTa, PACXOIHbIE
KO3(G(GUIMEHThl 1O CBIPHI0 M DHEPIHMU, WHTEHCUBHOCTH IIPOLIECCOB, KAuyeCTBO MPOAYKTA;
HSKOHOMMYECKHE IOKa3aTean - ce0EeCTOMMOCTbh MPOAYKTa, IMPHUBEACHHBIC 3aTpPaThl, YCJIbHbBIE
KalUTaJIbHbIE 3aTpaThl, MPOU3BOJUTEIBHOCTh TPYyJa; OSKCIUIyaTallUOHHbIE IIOKAa3aTeau -
HAJEKHOCTh U Oe3omacHOCTh  (YHKIMOHUPOBAHUS  CUCTEMbI,  YYBCTBUTEIHHOCTD,
pEeryaupyeMocTb U YIPABISIEMOCTh IPOLIECCA; COLMAIBHBIE IIOKA3aTelud - BO3JCUCTBUE Ha
OKPYKaIOILYIO Cpey, 0€30MacHOCTh OOCITYKUBaHUS, CTEIICHh MEXaHU3AI[UU 1 aBTOMATH3AI1H.
1.3. CeipbeBbIE pecypchl, BOAA U SHEPTHS B XUMUYECKOM IIPOU3BOJICTBE.

Knaccudukanusi ChIppeBbIX PECypCcOB MO pa3iM4YHBIM MpH3HAKaM - (Pa3oBOMYy COCTOSHUIO,
MIPOUCXOXKACHUIO, UCTOYHMKaM. MuHepanbHOEe ChIphe (PyAbl M TMOJIE3HBIE MCKOIAEMbIE),
OpraHu4ecKoe MPHUPOTHOE ChIpbe (TOPIOUME HMCKOMAEMBbIE), PACTUTEIILHOE M KHUBOTHOE CHIPHE,
BTOPUYHOE CHIPbE - UX HCIHOJb30BAHUE U MYTH mepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOM
00paboTKH chbIpbs (0OorameHue, O4NCTKa, MOJArOTOBKAa K TPAHCIOPTUPOBKE U IepepaldoTke).
[TonsiTHe, CyImHOCTP W TpPUMEPHl YIIIYONEHUS WCHOJIB30BaHUS CBIPhS, KOMOWHUPOBAHUS
MIPOU3BO/ICTB M KOMIUIEKCHON NEpepabOTKU ChIPbSIL.

3HaueHWEe M HUCIOJIb30BAHME BOJBI B XHMMHMUYECKHX MPOU3BOACTBAX. VCTOYHUKH BOJBI.
TpeboBaHusi K TEXHOJOTMUYECKOH W ObITOBOM Boje. I[IpoMblmiieHHass MOArOTOBKAa BOJABI U
METO/Ibl €€ OYMCTKH OT mnpumeceil. OCHOBHBIE METO/bI KOHTPOJII KayecTBa BOJbL. DKOHOMUS
BOJONOTPEOJIEHUS B TPOU3BOICTBE. BO00OOPOTHBIE CUCTEMBI.

Bunel ¥ MCTOYHUKK SHEPTUM B XUMHUYECKOW MPOMBIIUICHHOCTH. MacmTalOsl moTpebaeHus u
crocoObl YMEHBILIEHHS 3HepreTndeckux 3arpar. CylIHOCTP M HpUMEpPHl pereHepauuu U



peKynepanuu 3HEPrUU. ODHEPrOTEXHOJOTHYECKUE CHCTEMbl. BTOpHUYHBIE BSHEpreTUYecKue
peCypCBI.

Mopyas 2. Teopetnyeckue 0CHOBbI XMMHUECKUX ITPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPECICHUS U TIOJIOKECHUS

OU3MKO-XUMUYECKHE 3aKOHOMEPHOCTH XHMHUYECKUX TMPEBPAIICHUN - CTEXHOMETPHUYECKHE,
TEPMOJAMHAMHYECKUE, KHHEeTH4eckue. llokazarenn XMMHYECKOrO IpPEBpAIlEHUs] - CTENeHb
MpEeBpaIlleHUs, BBIXOJ NPOAYKTa, WHTerpaibHas u aupdepeHruansHas CeIeKTHBHOCTH,
CKOPOCTH pEaKlIM{ U MPEBpAIlCHUs] PEareHTOB.

2.2. XUMHYECKHUE TIPOIECCHI.

Omnpenenenue. Kriaccupukanuss XUMHUYECKHMX MPOIECCOB 1O PA3IMYHBIM IPH3HAKAM -
XAMUYECKUM (BHJ XUMHUYECKOH peakiud, TEPMOIUHAMUYECKHE XapaKTEPUCTHKH, CXeMa
npeBpaleHuil) v (a30BbIM (YHCIO U arperaTHOe COCTOsIHUE (a3).

l'omorenHslii xumuueckuit mnpouecc. OrmnpeneneHre W HpUMEphl. BinsHHe XUMHYECKHX
MIPU3HAKOB M YCIIOBUI IPOTEKaHUs Mpolecca Ha ero nokasatesnu. CriocoObl MHTEHCU(PUKAIUY.
[lonsiTe onNTHUMaNBHBIX Temreparyp. ONTUMalbHBIE TEMIIEpaTypbl s OOpaTHUMBIX U
HEOOPATUMBIX K30- U YHIOTEPMHUYECKIX PEaKIIH.

I'ereporennslii (HekaTalUTUYECKUH) XUMHUYecKUd mpouecc. OmpeneneHue U MPUMEPHI.
CrpykTypa mpoiecca U ero cocrasistomue (craauu). Habmomaemass CKOpOCTh XMMHYECKOTO
npespaieHus. O0nactu (pexuMbl) IPOTEKaHUS MpoIlecca, JUMUTUPYIOLIAs CTaIusl.
['ereporennslil XuMHUecKUii npotiecc "raz (KUAKOCTh) - TBepaoe". O60cHOBaHME, TOCTPOCHUE U
aHaJIM3 MaTeMaTUYeCKOM MOoJenu Ijs peakuuil ropenus (Mojenb "cxxumaromiasics cdepa') u
TOMMOXUMHUYECKOW (Mozaenp 'c HeB3ammojmencTByromuM siapom"). HaOGmromaemass ckopocTh
MpeBpaIleHus, BpeMsl MpEBpaIleHUs] W TMyTH WHTCHCH(UKAIMK IS Pa3IM9YHbIX objacteit
IIPOTEKaHMs Ipoliecca.

I'eTeporennpIii XuMuueckuii mporecce "ra3 (KUIKOCTH) - )KUIAKOCTE". OO0CHOBaHHE, MOCTPOCHUE
U aHanu3 MarteMatuueckod wmozenu. HaOmronaemast ckopocTh MpeBpalleHuss U 00JacTu
npoTtekaHus npouecca. Ilyrn nHTeHCuUKauy U1 pa3IndHbIX peXKUMOB IIPOLIECcCa.
Karanutnuecknit nmporniecc. OnpeneneHue, Kiaccuukanus, MpuMepsl. [ eTeporeHHbIN KaTanu3
Ha TBepJOoM Karanu3atope. OOOCHOBaHUE, IIOCTPOCHNUE U aHAJIN3 MATEMaTHUYECKONW MOJENU Ha
KaTaJIMTUYECKOM MOBEPXHOCTM U B INOPUCTOM 3epHE KaTtaiuzaropa. HaOmromaemas ckopocTb
IpeBpalleHuss M objactu npoTekaHus npouecca. CreneHb MCIOJIb30BaHUsS BHYTpPEHHEH
noBepxHocTU. [IyTn nHTEHCHUKALMK KaTaTUTHYECKUX ITPOLIECCOB.

2.3. XuMHUYECKHE PEAKTOPBHI.

OmnpeneneHne 1 Ha3HaAYEHUE XUMUYECKOT0 peakTopa. PeakTopbl B XUMUUYECKMX U HEXUMUYECKUX
oTpacisaX NPOMbIIUIEHHOCTH. O030p TUIIOB XMMHUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE 2JIEMEHTHI
(peakMOHHas 30HA, YCTPOMCTBAa BBOJA M BBIBOJA, CMELIEHMS, PA3/IEI€HUsI U paclpeieieHus
IIOTOKOB, TEIJIOOOMEHHbBIE 3JIEMEHThI), OCHOBHBIE IIPOLIECCHI U SBJICHHS B HUX.

Cucremaruzanysi MpOLECCOB B XMUMHMYECKOM pPEAKTOpe IO MaciuTtady HuX M[pPOTEeKaHUs:
XUMUYECKas peaklus, XUMHUYECKHH Ipolecc B 3JIEMEHTapHOM o00beMe, MpoLecchl B
PEAaKIMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, - UX B3aMMOCBSI3b U Mepapxuyeckas CTpyKTypa
MaTeMaTH4ecKoil Mojenu mpoiecca B peaktope. IIpumepsl mporeccoB B pa3ivuHBIX BHIAX
XUMUYECKUX PEaKTOPOB.

Knaccugukanus npoueccoB B peakTopax IO pa3iIUyHbBIM MpPU3HAKAM - BHJ XHMHYECKOTO
mpolecca, OpraHu3alusi MOTOKOB PEAareHTOB (CXeMa JBHXKEHHS PEreHTOB 4Yepe3 peaxTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHON 30HE), OpraHu3alys TEeIUIOBBIX MOTOKOB (TEIIOBON PEXUM,
cxeMma Terioo0MeHa), CTaIlMOHAPHOCTh Ipoliecca.

O6ocHOBaHUE U MOCTPOECHUE MaTEMaTHYECKOW MOJIENN MPOLecca B PeakTopax pa3InyHOTo THIIA
KaK CHCTEMBbl YpaBHEHUH MaTepHalbHOTO W TEIUIOBOIO OalaHCOB HAa OCHOBE [aHHBIX O
CTPYKType MOTOKA, XMMUYECKUX MpPEBpallleHHsX, SABJICHUAX MEepeHOoca TEeIUla U BELIeCTBA U MX
B3auMoeicTBIU. CrcTeMaTu3anus U Kiaccu(UKalus MaTeMaTHYeCKUX MOJIENe Mpol1eccoB B
peakTopax.



N3oTepmuueckre nporecchl B XUMUYECKOM peakTope. BiausHue cTpykTypsl NOTOKA (M1eaIbHOE
CMEIIEHUE M BBITECHEHUE), CTAllMOHAPHOCTH Ipolecca (IPOTOYHBIM M NEPUOIUYECKUN),
napaMeTpoB U YCIOBHH MPOTEKaHUs IMpolecca (TemMreparypa, KOHIEHTpaIHsl, JaBjIeHne, 00beM
peaKMOHHOM 30HBI, BpEMS), BUJa XUMHUYECKOHN peakuuu (IpocTas W ClIOoXHas, oOpatumas u
HeoOpaTuMasi) ¥ ee mapaMeTpoB Ha MPO(UIIN KOHIEHTPALUK U MOKa3aTeN! MPOLEcCca B PEaKTope
(crerneHp MpeBpalleHUs, BBIXOJ MPOJYKTa, CEIEKTUBHOCTH Ipouecca). OCHOBBI pacuera
npoiiecca B peakrope. ComnocraBieHue 3QpPEKTUBHOCTH MPOLIECCOB B PEAKTOPAX, OMUCHIBAEMBIX
MOJEISAMU U€aJIbHOTO CMEUIECHHS U BHITECHEHUSL.

Heunzorepmuueckue mpoiiecchl B XMMHUYECKUX peakTopax. OpraHusanus TEIUIOBBIX IOTOKOB U
PEXMMOB B XUMHUYECKUX peakTopax. PacnpezneneHue temmnepaTypbl, KOHLIEHTPALUA U CTENEHU
MIPEBPALLEHUS B PEAKTOPE B PEKUMAX UJCAIILHOTO CMEIICHUS U BHITECHEHHUS, aiuadaTHYECKOM U
¢ TemooomMeHoM. CBsi3b TeMIeEpaTyphl U CTENEHH MpPEBpaIlleHUs B aquabaTHYecKoM Ipoliecce.
ComnocraBieHue ¢ U30TEPMUUECKUM PEXUMOM. YHCIIO U yCTOMYNBOCTH CTAlIMOHAPHBIX PEKUMOB
B pEaKTOpax UJCATIbHOTO CMEIIECHUSI.

2.4. IIpoMBbIIILIIEHHBIE XUMHUYECKHUE PEAKTOPBI.

Ha KOHKpeTHBIX mNpHMepax NPEIMETHO PacCMATPUBAIOTCS IPOMBIIIJIEHHBIE PEaKTOpPhl s
MIPOBEJICHUS] MPOIIECCOB TOMOTEHHBIX, T'€TEPOrCHHbIX M KaTAIUTUYECKUX - THUIBl PEaKTOPOB,
KOHCTPYKTHBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH peXHUMa, 0071aCcTH UCIIOJIB30BaHUSI.

Mopayas 3.Xummndeckoe Npou3BOJCTBO, Kak XUMHUKO-TexHoJorndeckas cucrema (XTC).

3.1. CTpyKTypa 1 ONMMCAaHUE XUMHUKO-TEXHOJOTUUYECKON CUCTEMBI.

XUMHYECKOe MPOU3BOJICTBO Kak XUMHUKO-TexHosnornyeckas cucrema (XTC). [lonstue cucremsl
n XTC. Cocra XTC: smeMeHThl, CBs3u, mojacuctembl. DnemeHTsl XTC, kmaccudukanus mo
BUJly TPOLECCOB M Ha3zHadeHMIO. TexHosormueckue cBsizu sneMeHToB XTC (motokn).
[TocnenoBarenbHas, mnapajjienbHas, pa3BETBJICHHAs, IOCIEI0OBaTEILHO-00BOIHAs (Oaiimac),
oOpaTHas (PEIUKI) TEXHOJIOTHIECKHE CBSI3U. X cXeMbl 1 Ha3HAYEHUE.

Onucanne XTC. Buasr moneneit XTC - onucartenpHbie U Tpaduueckue. OnucaTeabHbIe MOACTH
- XMUMMYECKasi cxema M MareMaThdeckas Mojenb. ['paduueckue moaenu - QpyHKIuOHalbHAaSI,
TEXHOJIOTHYECKasi, CTPYKTYpHas U apyrue (cnernuaibHble) cxembl. HaszHaueHue, npuMeHeHue u
B3aMMOCBSI3E MOJCIIEN.

3.2. Ananus XTC.

[Tonsitue, 3amaun u pesynbTaThl aHaimu3a XTC - coctosinue XTC, MarepualibHbIM U TEIIOBOM
0anaHChl, MOKA3aTEIN XMMHUYECKOTO IPOU3BOICTBA.

CpoiictBa XTC Kak CHCTEMbBI: B3aUMOCBSA3AHHOCTb PEXKUMOB 3JIEMEHTOB, pasjinyue
ONTUMAJIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh U CYILECTBOBaHUE
CTAallMOHAPHBIX PEKUMOB U Jp.

MartepuanbHblii M TEIIOBOH OanaHchl. MeToauKa COCTaBJICHHS] M pacdyeTa MaTepUalbHBIX U
terioBbix OamaHcoB XTC u ee moacucreM. OcoOEHHOCTH pacueTa OallaHCOB B CXEMax C
perkiom. @opmbl MpeacTaBiIeHHs 0alaHCOB (TaOIULIbI, TUArPaMMBI U Jp.).

MartepuanbHblii 0anmaHCc Uis MAacCOOOMEHHBIX M PEaKIMOHHBIX 3JIeMEHTOB. Mcmonp3oBaHue
CTEXMOMETPUYECKHX, TEPMOJAMHAMHUYECKUX U MeX(a3HbIX OalaHCOBBIX COOTHOIICHHH.
CrexuomMeTpruecKkue COOTHOLIEHUS M UX Pa3HOBUIHOCTU. CTENeHb MCIOIb30BAHUS ChIPbEBBIX
pecypcoB.

OHTaNBNUIHBIN, 3HEepreTuYeckuil (Mo MOJIHOM 3Hepruu) U skcepreruyeckuit O6amancel u KII/I.
Nx conocrapnenue u ncnonb3zoBanue B ananuze XTC.

3.3. Cunte3 XTC.

[Tonstue u 3amaumn cunHte3a (moctpoenusi) XTC. OcuoBHble 3Tanbl pazpabotkun XTC. Ponb
MaTEMaTHYECKUX U 3BPUCTUYECKUX METOJIOB.

OcHoBHble KOHIENIMH ITpU cuHTE3e X T'C: MOJIHOE UCII0JIB30BAHUE CHIPHEBBIX U DHEPTETUUECKUX
pecypcoB, MUHUMH3ALM OTX0A0B, ONTUMAJIBHOE UCIIOJIb30BaHUE anmnapaTypbl. X conepxanue
u crnocoObl peanuzanuy. KomMOWHUpOBaHHbBIE IPOU3BOJICTBA, COBMEIIEHHBIE IPOIIECCHI,
BTOPUYHBIE DHEPreTUYECKHE PECYpPChl, SHEPrOTEXHOJOTMYECKHE CHUCTEMBI, IEPECTPanBAEMBbIE
XTC, 3aMKHYTbI€, MAJIOOTXO/IHbIE IIPOU3BOJICTBA - UX MOHATH, 0COOEHHOCTH U IPUMEHEHHUE.



OI[HOpOZ[HbIC TCXHOJIOTUYCCKUC CXCMBI: CUCTCMaAa PCKYIICPATUBHOI'O TCHHOO6MCH3, cucrema

pasaCICHUA MHOT'OKOMIIOHEHTHOM CMECH,

cuctemMa peakTopoB. OCHOBBI TOCTPOEHHUS HUX

ONTUMAJIbHOU CTPYKTYPBI

Mopyas 4. [IpombliIeHHbIE XUMUUECKHE IPOU3BOICTBA.

XUMUYECKHE TPOU3BOJACTBA PACCMATPHUBAIOTCSA MPEAMETHO KaK pealu3aius H3y4eHHBIX
TEOPETHUYECKMX OCHOB XHMHKO-TEXHOJOTHUECKUX TporeccoB U XTC, KOHIENIU MOCTPOCHHS
BbIcOKOd(PektnBHO XTC. OCHOBHOHM akIeHT jenaercs Ha (PU3UKO-XMUMHUYECKHE OCHOBBI

KOHICIIIWN TTOCTPOCHUSA TEXHOJIOTMISCKOM

CXEMbI IIpOU3BOACTBA W Cro IMOACHUCTEM.

[IpousBoacTBo cepHoil kucnoThl. [IponsBoacTBo ammuaka. [Ipon3BOACTBO a30THOW KHCIIOTHI.
IIpounsBoacTBo cTupoia.

Mopayasb 5. CoBpeMeHHbI€ TEHACHIIUN B PA3BUTUU XUMHUUECKON TEXHOJIOTHUH.

Tekyiee cocTosiHHE XMMHUYECKOM IPOMBIIIJIEHHOCTH B MHpPE U TEHICHIIMHU €€ Ppa3BUTHUA.
[lepcriekTHBHBIE HCTOUYHUKHU ChIpbs U S3Hepruu. Kiacrepusanus XuMHYECKON MPOMBIIIIEHHOCTH.
CoBMmenieHHble mpoueccel. ['MOkMe W mepecTpanBaeMble TEXHOJOrMYeckue cxembl. HoBbie
XMUMMKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTydeHUsl poaykToB. HaHoTexHOIOT .

4. O0beM JTUCHUILUIMHBI U BU/bI Y4eOHOH HATPY3KH

. B 3aueTHBIX B akanem. B actponom.
Buner yue6HOM paboTh

SAMHUIIAX yacax yacax
OO0miasi Tpy10€eMKOCTh T CHUTIIHHBI MO 6.0 216 162
yueOHOMY IJIAHY
Konrakthas pabora (KP): 0,55 20 15
Jlexuuu (Jlek) 0,22 8 6
ITpaktuyeckue 3ausatus (I113) 0,22 8 6
JlabopaTtopusbie 3ansatus (J1ab) 0,11 4 3
CamocrositesibHas padora (CP): 5,20 187 140,25
Bua koHTpoJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH IK3aMeH

9) (6,75)

2. B pe3yabTarte

AHHOTanus padoyeil NporpaMMbl JTUCUUILIAHBI

«Cucrembl ynpasJjieHUs XMHMUKO-TeXHOJOrn4eckumu nponeccamm» (b1.5.19)

1. Heap aucuumauHbl — ¢GopMupoBaHue O0a30BBIX 3HAHWM 10 TEOPUU CUCTEM
yIpaBieHUs XUMHKO-TexHoJorndeckumu mpoueccamu (CY XTII), ananu3y cBoicTB
XTII xak 0OBEKTOB yIPaBICHUS U MPAKTUIECKOTO MPUMEHEHHSI TEXHUUECKUX CPE/ICTB
YIPABIICHHUS.

U3y4eHus
0akaJlaBpUAaTAa J0JIKEH:

AUCHUIUIMHBI  O0y4YaKIIMICH MO0 MporpamMmme

Obnadams cnenyromumu oduienpodeccruonansueiMu (OI1K) n npodeccrnonanbHbIMU
(ITK) xoMmeTeHIIUSAMU:
BJIa/ICHUEM OCHOBHBIMM METOJIaMH, CIIOCOOAMM M CpEICTBAMH MOJIYYeHHs, XpaHEHUs,
nepepaboTku WHGOpPMAlMK, HaBbIKAMHM pPabOTBl € KOMIIBIOTEPOM KaK CpEICTBOM
ympasienus uapopmanueii (OI1K-5);
CMOCOOHOCTBIO M TOTOBHOCTBIO  OCYHIECTBIISATh  TEXHOJIOTMYECKMH TpoLecC B
COOTBETCTBUH C PErjJaMEHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPEICTBA JJIsl M3MEPEHUs
OCHOBHBIX ITAPAMETPOB TEXHOJIOTMUYECKOTO Mpoliecca, CBOMCTB chipbs U npoaykuuu (ITK-
1);



— CHOOCOOHOCTHIO BBISBISATHP W YCTPAHATH  OTKJIOHEHUS OT PEXKUMOB  pabOTHI
TEXHOJIOTHYIECKOT0 000pYI0OBaHMS U ITApaMeTPOB TexHoJIoruueckoro mpoiecca (ITK-11);
3uams:

— OCHOBHBI€ MMOHATHUS TEOPUH YIIPABJICHUS; CTATUYECKUE U TUHAMUYECKUE XapaKTePUCTUKU
00BEKTOB ynpaBJieHUsT; OCHOBHBIE BUIBI CAY W 3aKOHBI peryTMPOBAHUS;

— tunoBele CAY B XHMHUYECKOH NPOMBINUIEHHOCTH; METOAbl U CpPEICTBA H3MEPEHMUS
OCHOBHBIX TEXHOJIOTUYECKUX TTapaMeTpoB; ycToiunBocTh CAY;

— OCHOBHBIC MOHATHS 0 HeTUHEHHBIX CAY, peneiHbIX cUCTeMaX, JIOTHYECKUX alrOpUTMax
YIPABJICHHS, aIANITUBHBIX U ONTUMAJIBHBIX CHCTEMaX YIPaBJICHHUS.

Ymemo:

— OMpeneNnsITh OCHOBHBIE CTaTHUUECKHE U JUHAMUYECKHE XapaKTEPUCTHKUA OOBEKTOB
YIpaBJIECHUS;

— BBIOMpATh pPAIMOHAIBHYIO CHCTEMY PETYIHUPOBAHUS TEXHOJIOTHYECKOTO TIPOIIeCcca;
OIleHUBATh yCTOMUUBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB [Tt fuarHocTuku X TII.

Braoemy:

— METOJaMH TEOPHUH aBTOMATHYECKOTO PEryIHMpOBaHUs, OpTraHU3ANU U pacuéra CHCTEM
ONTHUMAJIBHOTO  YyIpaBJIEHUS  MPOIECCAMH  XUMHYECKOM  TEXHOJOTHH  TOHKOTO
OpPraHUYeCcKOro CHHTE3a.

3. Kpartkoe coaep:kanne TUCIHHNIHHbI
Moayas 1. Ocnoguble nouamus ynpagieHus XUMUKO-MEXHONO02UYECKUMU NPOYeccami.
3HaueHNE aBTOMATHYECKOTO VIPABICHHUS I Pa3BUTHA XUMHUYECKONW MPOMBIIUICHHOCTH.
OcoOeHHOCTH  yIpaBJIEHHUA XUMHUYECKUM TPEANPUATHEM U XUMHUKO-TEXHOJIOTHYECKUM
npoueccoM. TeXHUKO-DKOHOMUYECKH A(PQEeKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpasineHus. Ponb cuctem ympaBieHHss B oOecreueHMH O€30MacCHOCTH XHMHYECKOTO
MIPOU3BOJICTBA U OXpaHbl OKpyXKaromen cpenbl. OCHOBHbIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasneHusi. OCHOBHbIE NpPUHLUIBI ympasieHusa. Kiaccudukanus cucteM ympaBlieHUs
OynknuonansHas ctpykrypa CAY. IlokazaTenu kauecTBa ynpaBJeHUs.
MoayJs 2. Ocrosbl meopuu a8momMamuiecko2o Ynpasietusl.
Marematuueckue Monenu CAY. Jlunamudeckue xapakrtepuctuku CAY. Hcnosb3zoBanue
OIEPALMOHHOTO ucuuciaeHus s ananuza CAY. Tunoele AuHaAMUYECKUE 3BEHbs. BpeMeHHble
U YacTOTHBIE XapaKTEpPUCTUKU. OKBUBAJICHTHbIE NPEe0Opa3OBaHUSI CTPYKTYPHBIX CXEM.
YcrotunBocTh JmHEHHBIX CAY ¢ oOpartHOl cBsi3br0. Kiaccudukaruss U OCHOBHBIE CBOMCTBA
00BEKTOB YyIpaBieHUs. MeTolbl OIpeaeieHHs] CBOMCTB OOBEKTOB ympaBieHUs. OCHOBHbBIE
3aKOHBI PETyANpPOBaHUA. PeryisTopsl Ha OCHOBE UCKYCCTBEHHBIX HEHMpOHHBIX ceTell. L{udposbie
U poOacTHbIE CHUCTEMBl yrpaBicHHs. BpiOop 3akoHa peryiupoBaHUsS U OMpeesieHue
ONTUMAaJIbHBIX TAPAMETPOB HACTPOMKHU MPOMBIIUICHHBIX PETYIATOPOB.
Mopnyasb 3. H3mepenue mexHono2uueckux napamempos XUMUKO-mexHo102u4ecko2o npoyecca.
l'ocynapcTBeHHast cuctemMa MPOMBIIITICHHBIX MPUOOPOB U CPeACTB aBTOMaTH3aluu. OCHOBHBIE
TEePMUHBl M OIpeAeNeHuss MeTposorud. Mertoasl u3mepeHuil. CpencrtBa H3MEpPUTENbHOU
TEXHUKH U UX CTaTHUeCKHe W AMHaMHuuyeckue cBoiictBa. IlorpemrHoctu mamepenuit. CrocoOb
nepenaun uHboOpManMu Ha paccrosHue. OpraHuzaius TUCTaHIHOHHOW auarHoctuku XTIL
N3mepeHne OCHOBHBIX TEXHOJIOTMYECKMX NapaMeTpoOB: HaBJIEHUS, TEMIIEpaTyphl, pacxoja M
KOJIMYECTBA, YPOBHS JKUAKOCTH M CHITYYUX MATEPUAIOB, COCTaBa U (PU3UKO-XUMHUYECKHX
CBOWCTB BEILIECTB.
Monyas 4. Ochogbl npoexmuposanusi aeMOMAMUYecKUx Cucmem YNpaeieHus XumukKo-
MEexXHOJI02UYECKUMU NPOYeCccamu.
Ocobennoctu ympasnenus XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKHX MapaMeTpOB:
pacxona, HaBlieHUs, Temmeparypel, ypoBHs, PH. Texuumueckue cpeactBa CAY. OcHOBHbIC
Pa3HOBUJAHOCTHU YIPABIAIOMINX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACUET UCHOJHUTEIbHBIX



MEXaHU3MOB H PETYIHPYIOMUX opraHoB. OGopmiieHre TPOSKTHOTO 33aHusI HAa aBTOMATU3AIUIO
TEXHOJIOIMYECKOTro Iporecca. Bei0op Touek n3aMepenust, KOHTPOJIs, YIPaBIseMbIX IapaMeTpOB U
yIpaBIstoUMX Bo3aeicTBuid. CTaHIapThl M YCIOBHBIE O0O3HAYEHUS U TEXHOJOTMYECKHX
cxeMm. OcnoBusie cBenienust 00 ACY TII B xumuueckoit npomsiiieHHoctd. [Ipumepsr ACY TII
B XMMHUYECKOW MPOMBINUIEHHOCTU. OCHOBHBIE BBIBOJIBI 110 Kypcy. COBpEMEHHbIE TEH/ICHIIUU B
pazButuu CY XTII.

4.00beM yueOHO U CHUNIUHBI:

B B akanem. B actponom.
Bun yae6HOMI paboThI 3a4CTHBIX yacax yacax
eIMHMIIAX

OO01ast TPy10eMKOCTb THCIHMIIJIMHBI 5.0 180 135
1o y4e0HOMY ILIAHY
KonTakTthasi pa6ora (KP): 0,33 12 9
Jlexiuu (JIek) 0,11 4 3
[IpaxTnueckue 3anstus (113) 0,11 4 3
Jlaboparopusbie 3ausatus (J1ab) 0,11 4 3
CamocrositesibHas padora (CP): 4,42 159 119,25
CamMocTosTeTpHOE H3yUeHNE Pa3/IeiiOB 4.42 159 119,25
JMCIUATUTHHBI
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ok3amen (9) | Dx3amen (6,75)

4.4.2. IucuMnJIMHbI BADHATHUBHOM YacTH (00513aTe/IbHbIE TUCHUILIUHBI)

AHHOTanus padoyeil NporpaMMbl JTHUCUUILIAHBI
«OCHOBBI 3)KOHOMUKHU U YNIPABJIEHUS] MPOU3BOJACTBOM B TEXHOJIOTMH CHHTETHYECKHX
0MOJI0THYeCKH AKTHBHBIX BellleCTB, XHMHKO-(papMaleBTHYeCKHX NPenapaToB u
KocmeTnuecknx cpeacrs» (b1.B.1.01)
1. Heab AMCHUIUIMHBI — TIOJYYEHHE CHCTEMbl 3HAaHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX (YHKIIHOHUPOBAHKSI MPOMBIIUICHHOTO MPOU3BOJICTBA B CHCTEME

HallMOHAJILHOU O9KOHOMHMKHMH, 06yquHe 9KOHOMHUYCCKOMY MBIITJICHUIO u
HCIIOJIb30BAHUIO MMOJIYYCHHBIX 3HAHHH B HpaKTquCKOﬁ ACATCIIBHOCTH.

2. B pe3yabTrare mu3yYyeHHs [MCUMIUIMHBI o00y4yaloummiicsi 10 Mporpamme
0akaJlaBpUAaTAa J0JIKEH:

Obnaoams cnenyromumu  o0mekynsTypHbiMu  (OK) u  mpodeccuonansupivu  (11K)
KOMITETEHITUSMU:
— CIOCOOHOCTH HCIOJB30BaTh 3HAHUS OCHOB HKOHOMHMKH B pas3iHuHBIX cdepax
xu3HenestensHoctr (OK-3);
— CIOCOOHOCTH aHAJM3UPOBATH TEXHUYECKYIO TOKYMEHTAIHIO, MOA0UpaTh 000pyI0BaHUE,
TOTOBHTH 3asBKU Ha MpHOOpeTeHne u peMoHT obopynoBanus (I1K-9).
3namu:
— OCHOBBI 5KOHOMUKH B PAa3IUYHBIX chepax KU3HEAEATEIbHOCTH;
— HOPMAaTHBHBIE MPABOBBIC AKThI, PETIAMEHTHPYIONIHE IS TENEHOCTD MPEATPUSITHS;
— METO/IbI pa3pabOTKU OTIEPATUBHBIX M MPOU3BOJICTBEHHBIX IJIAHOB;



METO/IbI M CIIOCOOBI OTIIATHI TPY/A.
Ymemn:
- COCTaBIIATh 3asIBKH Ha 000PY/IOBAHHUE;
- COCTAaBJISITh OTUETHI MO BHITIOJHEHUIO TEXHUYECKUX 3aaHHI;
— COCTaBJISITh TEXHUYECKYIO TOKYMEHTAIIHIO;
— OpraHu30BaTh padOTy KOJUIEKTHUBA B YCIOBUSX JIEHCTBYIOIIETO MPOU3BO/ICTBA;
— TOTOBUTh HMCXOJHBIC JaHHBIC JUISI BHIOOpa M OOOCHOBAHUS HAYYHO-TCXHHUYCCKUX U
OpraHU3aIlMOHHBIX PEIIEHNH Ha OCHOBE SKOHOMUYECKOTO aHAIN3a;
- pa3zpabaTeiBaTh OIEpPATHBHBIC IUTAHBI PA0OT TEPBUYHBIX MPOU3BOJICTBEHHBIX
IO PA3ACIICHAMN.
Bnaoemy:
— METOJJaMi M HWHCTPYMEHTAMH TPOBEIACHUS SKOHOMHMYECKOTO aHaliu3a 3arparT M
pe3ynbTaTOB JAEATEIHHOCTH MPOU3BOICTBEHHBIX MO IPA3ICIICHHI;
— WHCTPYMEHTAMHU TUIAHUPOBAHUS W BBITIOJHEHUS MEPONPUSITHI IO TPOU3BOJICTBY
IPOJKLIHH;
— OCHOBaMH SKOHOMHYECKHUX 3HAHUU B PA3IMYHBIX chepax KU3HEACATEIHbHOCTH.
3. Kpartkoe coaep:kanne TUCIHHNIHHbI
Monayas 1. Beeoerue. Ocrogvl pblHOUHOU IKOHOMUKU
1.1 DxoHOMHMUYECKHE MOTPEOHOCTH, Oara u pecypchl. JKOHOMUYECKHE CUCTEMBI U UX CYIIHOCTb.
OOmiecTBEeHHOE  TMPOUW3BOJCTBO W JKOHOMHYECKHE  OTHOIIEHHUS.  [IpOW3BOJICTBEHHBIE
BO3MOJKHOCTH 00IIIECTBA M SKOHOMUYECKUI BhIOOp. KpuBasi Mpon3BOICTBEHHBIX BO3MOKHOCTEH.
3aKkoH yOBIBAIOIICH MPEAETbHON TMOJE3HOCTHUM. THIBI M MOJETH SKOHOMUYECKHX CHCTEM.
DNeMEHT YKOHOMUYECKOW CUCTEeMBI. TpaauiinoHHas SKoHOMHUUYeckast cucteMa. CoOCTBEHHOCTb:
(hopMBI U ITyTH KX TTpeoOpa3OBaHMS.
1.2 PpiHOUYHBI MeXaHW3M crpoca u mpeioxeHus. CoBeplIeHHAas W HECOBEpIICHHAas
KOHKypeHIIUH. TOBapHBIM (PBIHOYHBIN) THUN OOIIECTBEHHOTO MpOou3BOACTBA. CyYIIHOCTh H
YCIIOBUSL BO3HUKHOBEHHMSI pbIHKA. BUJIbI pHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap U ero
cBoiictBa. Cripoc U mpeayiokeHue Ha peiHKe. [ToHATHE «3TaCTHYHOCTHY». DJACTUYHOCTh CIpPOCca
U TpesioKeHUs, TouedyHass W nayroBas. CoBeplieHHass W HECOBEpPIIEHHAs KOHKYpPEHIIHUU.
Mounononusa. Makcumu3zanust npuObLTd MOHOTIONHCTOM. OJIUTONous.
1.3 TlonsiTie HAUOHAJIBHOW DSKOHOMHUKH, OCHOBHBIE MAaKpOIKOHOMHYECKHE IOKa3aTellu.
[ToHSATHS COBOKYIHOIO CIpPOCa W COBOKYITHOTO MPEUIONKEHUS, (PAKTOPHI, BIUSIONIME HAa UX
m3menenus. Ilotpebnenuss u cOepexxeHus. DKOHOMHYECKUH Kpyroobopot. IlpousBozactso,
oOMeH u pacrnpenenenue. [lorpedbnenue, cOepexeHne, MHBECTULIMU TOBAPOB U YCIYT.
1.4 dunancoBas cuctema U (QuHaHCOBas MOJMUTHKA oOmiecTBa. ['ocymapcTBeHHBIN OHOMKET U
rocynapcTBeHHbIN Aoar. Hamoru u HamoroBas cucremMa.
Mopyasb 2. DxoHomuueckue oCHO8bL YNPasieHuss nPoU3800CmMeoM
2.1 IlpeanpusitTue Kak CyObeKT PHIHOYHOTO XO35HCTBa. DKOHOMHUYECKUE 3aKOHBI U 0COOEHHOCTH
UX TPOSIBIIGHUS Ha mpeanpustur. Poip cnenwamucta XUMHYECKOW MPOMBIIUICHHOCTH.
[IpenmpusitTie B cucTteMe PHIHOYHOW SKOHOMUKHU. [lpeampusatue — Kak CyObEeKT U OOBEKT
MPEeNNPUHUMATENILCKON  IeATeIbHOCTH.  3aKoHOJAaTenbHas 0a3a  MpeanpUHUMATEIbCKOM
nesTenbHOCTH. HOpMaTUBHO-IpaBOBBIE AKThI, PETJIAMEHTUPYIOIIUE AEATENbHOCTh MPEANPUITHS.
OpranuzanoHHO-TIPaBOBbIe (OPMBI MPEANPUHUMATENHCKONW NESITETbHOCTH M KPUTEPHUH HX
BbIOOpa. POpMBI COOCTBEHHOCTH. BHEIITHSS U BHYTPEHHSSI Cpeia MPePHUsITHSL.
2.2 MarepuanbHOo-TexHu4Yeckass 0a3a mpou3BojcTBa. ChIpbeBas M TOIUIMBHO-IHEPreTHUECKas
0a3a XUMHUYECKHX NpOU3BOACTB. [Ipow3BoJACTBEHHAass mporpamMMa M MPOU3BOJCTBEHHAS
MOIIHOCTh Tpennpustus. KauecTBoO M KOHKYpEHTOCHOCOOHOCTh MPOAYKIIMU. DKOHOMHUYECKOE
obocHOBaHME BBIOOpa ChIpbs M TomIMBa. PecypcocbOepekeHue. AJbTEpHATUBHBIE HCTOYHHK
CBIpbsl ¥ Hepruu. OpraHuzaiys CKIaJCKOTO X03sICTBa.
2.3 MatepuanbHO-TEXHUYECKHE pecypchl npeanpusitusi. OCHOBHbIE MPOU3BOJICTBEHHBIE (OHIBI
XUMHUYECKUX TPEINpUITHIA: TOHATHE, Kilaccudukamus u cTpyktypa. [loHsTHe U CcTpyKTypa
OCHOBHBIX cpencTB. OIleHKa OCHOBHBIX CpencTB. MeTOobl OIIEHKM OCHOBHBIX (DOHJIOB.



[ToxazaTenu MCHOIB30BaHUA OCHOBHBIX HPOM3BOJCTBEHHBIX (OHIOB. M3HOC M amopTH3anus
OoCHOBHBIX (hoHIOB. OneHka 3()(HEeKTUBHOCTH HCIOJIB30BAaHUS OCHOBHBIX IPOU3BOICTBEHHBIX
¢donmoB. Bocnpon3BoacTBO OCHOBHBIX cpencTB. OGOPOTHBIE CPEACTBA MPEINPUATHS: TOHATHE,
coctaB U CTpykrypa. Mcrounuku (opmupoBanus 0o00poTHBIX cpenctB. OOopaunBaeMoCTh
00OpOTHBIX cpelncTB. MarepuaibHbIe 3amackl Ha npennpusatur. OnpeneneHue MoTpeOHOCTH B
00OpOTHBIX CpPENICTBAX.

2.4 TpynoBble pecypebl mnpeanpustus. Ilepconan npeanpusitus u ero crpykrypa. OCHOBBI
OpraHu3aluy TpyzAa Ha npeanpuiatuu. DPPEeKTUBHOCTh MCIOIB30BAHUS MEpCOHaNa U pabodero
BpemeHH. [IpousBoauTtenbHOCTh TpyAa W orulata Tpynaa. OpraHuzanus 3apa0OTHOM miaThl Ha
npennpusitui. CoctaB M CTPYKTypa IPOMBIIUIEHHO-IIPOU3BOJCTBEHHOTO  II€pPCOHAA.
[Tpon3BOANTENEHOCTD TPyJa: MOHSATHE, MOKA3aTeI U METObl M3MepeHus. NHauBuIyanbHas 1
oOIIeCTBEHHAsT ~ TPOM3BOOUTEIBHOCTh  Tpyda. Pe3epBel W (aKTOpbl  TMOBBIIICHUS
MIPOU3BOIUTEILHOCTH TpyAa. @OPMBI, CUCTEMBI U pa3Mep OIUIATHI TPy/a Ha MPEIIPUSTHH.
Monyasb 3. TexHuxo-3KOHOMUYECKUL AHANU3 UHICEHEPHBIX PeUleHUlL

3.1 Jloxoapl ¥ pacxoabl Ha MPOM3BOJICTBO, U PEATTH3AIMIO TPOIYKIIMU TPEATIpUITUs. M3aepKku
MIPOM3BOJICTBA MPOIYKIMU (ce0ECTOMMOCTD), MPUOBLIb, PEHTA0EIBHOCTh U LIEHOOOpa30BaHUE.
[TonsiTe 3aTpaThl Ha MPOW3BOACTBO U peaM3alMI0 MPOAYKIUHU (cedecTomMocTh). Buasl u
3HaueHue Kiaccupukauuu 3arpar. CTpykTypa 3aTpaT Ha MPOU3BOJCTBO U pealH3aliio
npoaykuuu. OcoOeHHOCTH pacuera 3aTpaT Ha IMPOU3BOJICTBO U pEAM3aLUI0 MPOAYKIUHU B
KOMIUIEKCHBIX Tpou3BojAcTBaX. OCHOBHBIE IIyTH CHIDKEHHSI 3aTpaT Ha IPOHU3BOJICTBO
npoaykiun. Jloxonsr npennpustus. [ToHsTHEe MPUOBUTM W OX0Ja TPEANPHITHS, METOABI MX
pacuera. PeHTaOenbHOCTH, €€ BUIBI M METOAbl pacyera. [lyTW TOBBIMICHWS TPUOBUTA |
peHTa0enbHOCTH Ha NPEAIPUATHUSX.

3.2 llenoobOpazoBaHwe M I1ICHOBasg TMOJUTHKA. lleHa Ha TNPOAYKIMIO W TPUHIUIIBI
nenoooOpaszoBanus. Bunbl 1ieH. CTpyKTypa IieHbl, CUCTeEMa 1IeH. B3anuMOCBsI3U 1IEH U U3JIEPKEK.
[lenoBas nonutuka. PazpaboTka IeHOBOM CTpaTeTuHu.

3.3 ®uHaHCOBO-KPEAUTHBIC OTHOIICHUS MPEANPHUATHH U cucTeMa Hajoroobnoxkenus. [lonsTue,
cocTaB M CTpykTypa ¢unHancoB mpeanpustus. CymHOCTh, (QYHKIIMM W 3aAadd (UHAHCOB
npeanpustus. CoOCTBEHHbIE U 3a€MHbIe (PMHAHCOBBIE pecypchl. bagaHc TOXOJ0B M pacXoJoB.
HanoroBas nomurtuka. Ilpunnunsl HanorooOnoxkenus. Hamoru u miatexu, ycTaHOBJIEHHbBIE
3aKOHOJIaTEeJIbCTBOM: BMJIbl, CTaBKHM, OOBEKThl HAJIOTOOOJOXKEHHS M CPOKM YIUIAaThl Hajora B
OOJIKET.

4.00beM y4eOHOH TUCIUNJIMHBI:

Bun yuebHoit paboThl B 3aueTHBIX B akanewm. B actponom.

eIMHULIaX yacax yacax

O0masi TPya10eMKOCTh JMCUMILUIMHBI IO 3,0 108 81

Y4eOHOMY IIAHY

AyIUTOPHBIE 3aHITHS: 0,22 8 6

Jlexuunm (JIek) 0,11 4 3

ITpaktueckue 3anstus (113) 0,11 4 3

CamocrositesbHas padora (CP): 2,0 91 68,25

CamocrosiTenpbHOE  W3YYEHHE  pa3lieoB 2,0 91 68,25

JTUACIATUTMHBI

Buja koHTpOJIS: 3a4eT / IK3aMeH 0,25 JK3amMeH JK3aMeH

) (6,75)

AHHOTauMs padoyeii nporpaMmmsl JucuuninHbl «[IpaBoBeenne B TEXHOJIOTHHA
CHHTETHYECKUX OMOJIOrH4eCKH AKTHBHBIX BelleCTB, XHMHKO-(hapManeBTHYeCKHX
npenaparoB U KocMeTH4eckux cpeacrs» (b1.B.1.02)



1. Heau AUCUMIVIMHBI — TIOJIyYeHHE OCHOB TIPAaBOBBIX 3HaHUH, (opmupoBaHue
IIPaBOBOM KYJIBTYpPbl AKTUBHOT'0, 3aKOHOIIOCIYITHOT'O TPayKAaHUHA.

2. B pe3yabraTe u3y4YeHUs] MCHUIUIMHBI OOy4YalolMiicd 1O mNporpaMmme
O0akajiaBpuaTa J10JI7KeH:

Obnadamye cnenyromuMu o0meKyabTypHbIME (OK) KOMIeTeHIUAMY:
- CIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI TPAaBOBBIX 3HAHUI B pa3MYHBIX cdepax
nestensHoCcTH (OK-4);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHUYECKYI0 HH(POPMAIMIO, OTCUYSCTBEHHBIA U
3apyOeKHBI OMBIT 10 Tematuke uccienopanus (I1K-20).
3nams:

- OCHOBBI POCCHICKOM MPaBOBO# CUCTEMbI M POCCUHCKOT0 3aKOHOAATEIbCTBA, OCHOBBI
opraHu3anui 1 (QYHKIMOHUPOBAHUSA CYAEOHBIX W HMHBIX MPABONPHUMEHHUTEIBHBIX WU
MPaBOOXPAHUTEIBHBIX OPraHOB;

- MPaBOBbIE W HPABCTBEHHO-3TUYECKHE HOPMBI B cdepe npodeccuoHanbHOM
NEeSITENHHOCTH;

— MPaBOBHIE HOPMBI, PETYIUPYIONINE OTHOIICHHE YeI0OBEKa K YEJIOBEKY, OOIIECTBY,
OKpYKalollen cpene;

— MpaBa U 00SI3aHHOCTH TPAXKIaHIHA,;

— OCHOBBI TPYJIOBOTO 3aKOHO/IaTEILCTBA;

— OCHOBaMU XO3SIICTBEHHOTO TPaBa;

— MPaBOBBIE aCIEKTHI TPO(PEeCCHOHATEHOM IEeITETHHOCTH.

Ymemo:

- WCIIOJIb30BaTh STUYECKUE U MPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOIIIEHUE YEJIOBEKa
K YeJIOBEKY, OOIIECTBY, OKPYXAIOIIEH Cpejie, UCIIOIh30BaTh MpaBa M CBOOOIbI YeIOBEKa
Y TpaKJIaHWHA MTPHU pa3pabOTKe COIUATBHBIX MPOEKTOB;

- HCIIOJIb30BaTh M COCTABJISITh HOPMATHUBHBIC U MPABOBBIC IOKYMEHTBI, OTHOCSIITUECS K
npodeCCHOHANBHOM  JEATEIBHOCTH, MPEANPUHUMATH  HEOOXOAMMBIE  MEpPhl K
BOCCTAHOBJICHUIO HAPYIICHHBIX TIPAB;

- peann30BhIBaTh MpaBa M CBOOOJBI YEIOBEKAa M TPaKJaHWHA B Pa3IMUHBIX chepax
KU3HEACITCIIBHOCTH;

- JaBaTh HPABCTBEHHYIO OIICHKY KOPPYIIIMOHHBIM TIPOSIBICHHSM.

Braoemy:

- MOJYyYCHHBIMH TPABOBBIMU 3HAaHMSIMH B TPO(PECCHOHAIBHOW M HHBIX cdepax

NESATETHBHOCTH.

3. Kpatkoe cogep:xanue TUCHHUILUIUHBI:

[lonatue u npusHaku rocyaapctBa. @Dopmel rocymapcrBa. @yHKIUMM TOCYAApCTBA.
[Tonarue u npusHaku npaBa. OCHOBHBIE NTPABOBBIE CUCTEMBbI COBpEMEHHOCTH. [loHsATHE M BUIBI
HWCTOYHUKOB mpaBa. OmnpeneneHue 3aKOHA M IOJA3aKOHHBIX AaKTOB. JlelicTBME HOPMAaTHBHBIX
MIPABOBBIX aKTOB BO BpeMeHHU. OOpaTHast cuiia 3akoHa. [IoHATHE IpaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mpaBa. YacTHoe W myOnuyHOe mpaBo. MaTepuaibHOE M HPOLECCYalbHOE IPaBo.
[IpaBooTHOLIEHHE: OOBEKT, CYOBEKT U COAepKaHue MpaBooTHOLIEHUH. FOpuanueckue pakTol.

Konctutynuss — ocHoBHOM 3akoH Poccuiickoit @enepaunn. denepatuBHOE YCTPONCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHoB M NpHHLMI pasaencHus Biactedl B PD. Ilonarue
rpaxjaaHcTea. [Ipu3HaHue, coOnroneHHe, 3alllUTa PaBHBIX MpaB KEHIIUH U MYXYHUH Kak
OCHOBHas 0053aHHOCTb TOCYIapCTBA.

[TonsiTue m mpeaMeT aJMUHUCTpAaTUBHOTO MpaBa. O6mas xapakrepuctuka Kogekca PO o6
aIMMHHUCTPATUBHBIX IPAaBOHAPYHUIEHUAX. AJIMHMHHMCTPAaTHUBHBIE IPABOHAPYIICHUS: IOHATHE H
MIPU3HAKA. AJJMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE U NpUHLUIEL. [loHATHE, TpU3HAKY 1
BHU/Ibl aJMUHUCTPATUBHBIX HAKA3aHUN.



[lonatue u mpeAMET YroJIOBHOTO IIpaBa. YTOJOBHAs OTBETCTBEHHOCTh: IMOHSTHE,
OCHOBaHME BO3HUKHOBeHus. IloHstue mpectymneHus: npusHakd, cTpykrypa. Cocras
npectymienusi. Coydactue B mpecTymuieHud. OOCTOATENbCTBA, UCKIIOYAIOIINE MPECTYIHOCTh
nesHus. llonsAtve, uenu W BUABI HAaKa3aHUW. YTOJIOBHAS OTBETCTBEHHOCTh 3a COBEPILICHHE
NPECTYIUICHUH. YCJIOBHOE OCYXJIEHHE, OCBOOOKICHHWE OT YrOJIOBHOH OTBETCTBEHHOCTH.
[Ipeamer u 0OBEKT KPUMHUHATUCTUKH. MeTtonbl u 3amaun  KpuMuHAIMCTUKH. [loHsiThe
KpUMHHAIUCTHUECKOW — ujaeHTU(ukanmu. OObeKTHI W BUABl  KPUMHHAIUCTUYECKOU
uneatudukanuu. KpuMuHamucTruueckas TexuHuka. KpuMuHanucTnaeckas TaKTHKA.

DKOJIOTUYECKOE MPaBO: MOHITHE, NMPEIMET METOJ M MCTOYHHKHU SKOJIOTMYECKOTO IpaBa
P®. IlonsaTne, BUABI U CTPYKTYypa SKOJOTMYECKHMX IIPAaBOHAPYLIEHUM, OTBETCTBEHHOCTh 34 MX
COBEPILECHHUE.

[Tonstne unopmarmu. OTBETCTBEHHOCTh 3a HApYIIEHHE 3aKOHOJATENIbCTBA O 3allUTE
unpopmauuu. locymapcTBeHHast TaliHa: TIOHSATHE, 3alllUTa, IPaBOBOE pETYIMPOBaHUE
roCy/lapCTBEHHOW, ciy)keOHOW u uHOW wuHpopmanuu. KonduneHnumanpHas uHPopManus:
TIOHSATHE, BUJIBI M 3AIIUTA. 3allUTa MePCOHATBHBIX JaHHBIX TPaXKIaHUHA.

[lonarne, mnpexMer ©W MeETOA TPAXAAHCKOrO mpasa. IloHATHE TpakJIaHCKOTO
MpaBOOTHOLIEHUs,, ero  crneuupuka. CTpyKkTypa  IpaXXIaHCKOTO  NPABOOTHOILIEHUS.
[IpaBoneeciocOOHOCTh CYOBEKTOB T'paXkJIaHCKOTO MPABOOTHOIIEHHUS. ['pakaaHe Kak CyOBEKTHI
rpakaaHcKoro npasa. @U3nveckue U I0PUANYECKUE JINIA: TIOHSATHE, PU3HAKU, KJIacCU(UKALIKAL.
Opunnueckne daktel. IlpaBo coOctBenHoctu. Ilonsitue aBTopckoro mpaBa. IlonsiThe
nateHTHOro mnpasa. [loHarue uHTenmnexTyanbHOM cobcTBeHHOCTH (MC) M HMCKIIOYUTENHHOTO
npaBa. Kimaccudukanus MC. Cucrema mpaBoBOM OXpaHbl MHTEIUICKTYaJlbHOW COOCTBEHHOCTH,
ABTOPCKUX M MATCHTHBIX TIPAB.

[TonaTne XO3sSUCTBEHHOTO (MpPEANPUHUMATEILCKOT0) TpaBa. [IpeameT Xo3siCTBEHHOTO
(IpeanpuHUMATENbCKOTO) MpaBa, MPU3HAKH, METOAbl MpPaBOBOro peryaupoBanus. [loHsTue
XO3SIMICTBEHHOUW M IPEANPUHUMATEIBCKOU IEATEIbHOCTH.

[IpaBoBOE perynupoBaHHE CEMEHWHBIX OTHOIICHHWHA. 3aKIIFOUCHHE M TpPEKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poauTeNed U neTei. AnuMeHThl. @OpMbI BOCTIMTaHUS JIETEH, OCTABIIMXCS
0e3 MOTICYCHHS POTUTEICH.

[Ipeamer u Metoxa TpynoBoro npasa. Tpy1oBoi JOTOBOP: MOHITHE, CTOPOHBL, COAEPIKAHNUE.
Pabouee Bpems. Bpems otnpixa. TpymoBbie ciopsl. JucniumauHa Tpyaa.

[lonatne m wuctoku koppynuuu. HopmatuHoe omnpenenenue koppynuuu. [Ipuumnsl
pacnpocTpanenusi koppyniuu. Hakasyemble u HeHakasyemble (opmbl Koppyniuu. CKpbIThbIe
(matentHbie) GopMbl Koppyniuu. Popmbl KOppynuuH-nipecTyrienus. DopMbl KOppynuuu-
npoctynka. PopMbl MONUTUYECKOW Koppymuuu. HopmaTuBHbIE NpaBoBble akThl B cdepe
NpoTUBOACUCTBUSL  Koppynuuu. PenepanbHblii  3akoH oT 25.12.2008 Ne 273-03 «O
MPOTUBOJACUCTBUN KOPPYIILILI.

4. O0beM y4yeOHOM TUCHHMILINHBI

Buner yue6HOI paboTh B zauetnpix | B akazmewm. B
eMHUIIAX gacax aCTPOHOM.
gacax

O0mas TpyA0eMKOCTb JMCIHIIIHHBI 3,0 108 81
10 y4e0HOMY ILIAHY
KonraktHas padora (KP): 0,22 8 6
Jlexuuu (JIek) 0,11 4 3
[Ipaktuueckue 3ansarus (113) 0,11 4 3
CamocrositesbHas padora (CP): 2,67 96 72

Buja xoHTpOJA: 3a4eT / IK3aMeH 0,11 3auer 3auer

(4) (©)




AHHOTanMsA padoyeil MPOrpaMMbl IUCHUNIAHDI
«Teopusi BeposSITHOCTEH M1 MaTeMAaTHYeCKAasl CTATHCTHKA B TEXHOJIOTMU CHHTETHYECKUX
0M0JIOrMYeCcKH AKTUBHBIX BellleCTB, XUMHUKO-(papMaleBTHYECKUX NPenapaToB U
KocMeTH4ecknx cpeacrs» (b1.B.1.03)

1. Heab AMCHUIUIMHBI — QOPMHUPOBAHUE Yy CTYAEHTOB CHCTEMBl OCHOBHBIX NOHSATHH,
HCIOJIb3YEMBIX JJISl TIOCTPOCHUS BAXKHEHIIMX MaTeMaTU4YEeCKHX MOJEIeH, U yMeHus
HCII0JIb30BATh MaTEMATUUECKHUE METO/IbI JUIsl OMMCAHUS PA3JIMYHBIX IIPOLECCOB.

2. B pe3yabTrate wu3yYeHHs [UCHMIUVIMHBI o0yyamommiicss 10 TporpaMmme
0aKaJaBpUATA J0JIAKEH:

Obnadams cnenyronumu npodeccuoHanbHbiMU (I1K) komneTenusamu:
- CIIOCOOHOCTBIO TUTAHUPOBATH M TPOBOJAWTH (PU3WYCCKUE W XUMHUYECKUE DSKCIICPUMEHTHI,
MPOBOJUTH 00pPabOTKY WX pPE3ylIbTaTOB W OICHUBATH MOTPEIIHOCTH, BBIJIBHTATh THIIOTE3Bl H
YCTaHABIIMBATh TPAHUIIBl MX MPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHaim3a U
MOJICTMPOBAHUS, TEOPETUUCCKOTO U dKCIIepuMeHTanbHOro uccienoanus (ITK-16).

3namo:
- OCHOBBI TEOPUH BEPOSATHOCTEH M MATEMAaTUICCKON CTATUCTUKU;
- MaTeMaTHYeCKHe TEOPUHM W METObI, JIeKAIINEe B OCHOBE ITIOCTPOCHHS MaTeMaTHUYSCKUX
MOJIeJIeH;
- OCHOBBI ITIPUMEHEHUS MAaTEMaTHIECKUX MOJICIIEH M METOIOB.

Ymemo:

- BBIOMpATh MaTeMaTHYECKUEe METOIbl, TPUTOIHBIE [T PEIIeHUs KOHKPETHOM 3aauu;
- HCIOJb30BaTh MAaT€MaTHYECKHE TOHATHS, METOAbl M MOJENU Jii OMHCAHUS Pa3IMYHBIX
MIPOLIECCOB;
- BBIABJIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIHE B OCHOBE KOHKPETHBIX MTPOLIECCOB;
- HCTI0JIb30BaTh OCHOBHBIE METO bl CTATUCTUYECKON 00pabOTKU JaHHBIX;
- IPUMEHATh MaTEeMAaTUYECKUE 3HAHUS Ha MEXAUCHUIIIIMHAPHOM YPOBHE.

Braoemy:
- OCHOBaMU (PyHJAAMEHTaJIbHBIX MaTEeMaTHMUYECKUX TEOpPUH M HaBBIKAMH HCIOJIb30BaHUS
MaTeMaTHUYeCKOro anmnapara;
- METOJIaMH CTaTUCTUYECKOH 00pabOTKH MHMOPMAITHH.

3. Kpatkoe coaep:kanue JUCHUNIMHBI:

1. Teopus BepositHOcTeil. CiiyyaliHble BeJIMYUHBI M UX 3aKOHBI pacipee/ieHus.

IIpenmer Teopun BeposiTHOcTe. CoydaiiHble coObITHS. [IPOTHBOIOJIOKHBIE  COOBITHSL.
HezaBucumble coObiTusa. OtHocuTenbHas uactoTa. Kiaccuueckoe M TeoMeTpUyecKoe
ONpPECIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOPUs BEpPOSITHOCTEH. MeETOIpl BBIYHUCICHUS
BeposTHOcTei. IIpocTpaHcTBO  3neMeHTapHbIX coObiTHil. Kiaccuueckoe —omnpezeneHue
BEpOATHOCTH.  Anrebpa  coObITHH: TeopeMbl O  BEPOSATHOCTH  CYMMBl  COOBITHIA,
MIPOTHBOIIOJIOKHBIX COOBITHH, CyMMa BEpPOSITHOCTEH HECOBMECTHBIX COOBITH, 00pa3yroMx
MOJIHYIO Ipyniy. AKCMOMaTHYECKOE ONPEAEICHHE BEPOATHOCTH. CTaTUCTHUECKOE ONIPENIEIICHNE
BEPOSATHOCTH. Y CIIOBHAsl BEPOSATHOCTb. T€OPEMBI O BEPOATHOCTU IPOU3BEIACHUSA 3aBUCUMBIX U
He3aBUCUMBIX coObITul. IlonmHast BepostHOCTh. [loBTOpHBIE HMcnbiTanus. @opmyna bepHysu.
JlokanpHas 1 uHTErpanbHas reopemsl Myaspa-Jlamaca. @opmyia [lyaccona.

[lonsTHe cimy4ailHOW BenU4MHBI. [IUCKpPETHBIE M HENPEPBIBHBIEC CIlydallHbIE BEJIMYMHBI. 3aKOH
pacripeniesieHust ciydailHOW BenuuuHbl. DYHKIMS pacnpeiesieHus, €€ CBOWCTBa, rpaduk.
[InoTHOCTB pacrpeneneHnsl HENPEPHIBHOM CIydallHOM BEJIWYMHBI (IUIOTHOCTH BEPOSITHOCTH).
@opMmyna s BEpPOSATHOCTH IIONAJAHUsS HENPEPBIBHOM CIy4yalHOM BEJIIMYMHBI B JIAHHBIN
MHTEpBAJ, BBIPAKEHHBIN Yepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUUYECKUN CMBICT (HOPMYIIBI.



bunomuansHOe pacnpezneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpe/elieHue,
HOPMaJIbHOE paclpeeieHUe, SKCIIOHEHIIMAIIBHOE pacIpe/IesiCHuUE.

2.MaremMaTH4ecKas CTATUCTUKA.

[Ipeamer Mmaremarnueckoil ctatUCTHKUA. OCHOBHBIE 3a/layd MaTeMaTHYE€CKOM CTaTUCTHKU.
Bri6opounsrnii Mmetoa. CraTtuctuyeckoe onucanue. Beibopku. ['ucrorpaMMa u NOJIMIOH YacToT.
Cratuctuueckas (smMnupuyeckas) QyHKUMs pacupeneneHus. BpiOOpouHble XapaKTEpUCTHKU U
ux pacnpenencaus. CocTosTenbHbIE, YPPEKTUBHBIC CMEIICHHBIE M HECMEIICHHBIC OICHKU
napameTpoB. CTaTUCTHYECKOE CpeAHEE, CTATUCTUYECKAs AUCIIEPCUSl U CTAaTUCTUYECKOE Cpe/IHEE
KBaJIpaTUYHOE KaK TOYEYHBIE OLIEHKU HEM3BECTHBIX: MAaTEMATUYECKOTO OXKUJIAHUS, AUCIIEPCUH,
CPEIHEro KBaJpaTUYHOI'O OTKIOHEHHUA. JloBepUTENbHbIE MHTEPBAJIbl U MUHTEPBAIbHBIE OLICHKHU.
JloBepHTeNbHbIE OLIEHKA HEM3BECTHOW BEPOSTHOCTH MO OOybIIMM BhIOOpKaMm. JloBepurenbHas
OIIEHKa MaTeMaTH4eCKOro OKMJAHUS NpU HEU3BECTHOW aucrnepcuu. JloBepuTenbHasi Ol€HKa
CpPEHEero KBaJIpaTUYHOIO OTKJIOHEHUs. TouHble BbIOOpOuHBIE pacnpeaeneHus: CTbrofeHTa (t-
pacripenenenne), ®umepa-Cuenexopa (F-pacmpenenenue), Ilupcona ()’-pacmpesencHue).
[IpoBepka CTaTUCTHYECKMX TUNOTE3. MareMaTH4ecKue METOJbl IMPOBEPKH CTATHUCTUYECKHUX
TUIOTE3. DJIEMEHTHl TEOPUH KOPPEISALIUU.

4.00beM yueOHOM TMCUMIINHBI

Buibl yueOHON paboThl B zavernpix | B akagem. | B actponom.
€JIMHMIIaX gacax Jacax
OO6mas TPyA0eMKOCTh TUCHUILINHBI 110 3.0 108 81
yueOHOMY IJIaAHY
KonTtakTHas padora (KP): 0,33 12 9
Jlexuun (Jlek) 0,11 4 3
[Mpaxktuueckue 3ansatus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 1,67 92 69
3auer ¢ 3auer ¢
Bua koHTpOJsI: 3aueT / IK3aMeH 0,11 OLIEHKOM OLICHKOM
(4) (©)

AHHOTanus padoyeil NporpaMMbl JTMCUUILIAHBI

«OpraaneCKaﬂ XHMHS B TEXHOJOTHH CHHTETHYECKHX OHOJIOTMYeCKH AaKTHBHBIX

BelleCTB, XUMHUKO-(apManeBTHYECKNX MPENapaToB 1 KOCMETHYEeCKUX CPeICTB»

(B1.B.1.04)

1. Heab AMCHUIUIMHBI — TpuoOpeTeHHe OOyJYaIOIIMMUCS 3HAHWA O CTPOCHHHU
OpPraHUYeCKUX COCAMHEHUI, OCHOBHBIX XUMHUYECKUX CBOWCTBAX Pa3JIMYHBIX KIIACCOB
OpPraHUYeCKUX COCTUHCHUH M METOJaX WX IMOJIyYCHHS, KaK MPOMBIIIJICHHBIX, TaK H
J1a00paTOPHBIX.

2. B pe3yabraTe u3y4YeHUs] MCHUILUIMHBI o0y4yalolMiicd MO mnporpaMmme

0akajlaBpUAaTa J0JIKEeH:

Obnadams crnepyromnmu npodeccuonanbHbiMu (ITK) komnerenmsamu:

CMOCOOHOCTBIO IMJIAHUPOBATh M MPOBOJIUTH (PU3MUECKHE M XUMUYECKHE SKCHEPUMEHTHI,
IPOBOJIUTH O0pabOTKYy HMX pE3yIbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIABUIATh
TUMOTE3bl  YCTAaHABIMBATh  TIPAaHUIBl HMX  NPUMEHEHHUs, IPUMEHATh  METOJIbI
MaTeMaTH4YeCKOTO aHajJu3a U MOJEIMPOBAHUS, TEOPETHUYECKOTO U SKCIEPUMEHTAIBHOTO
uccnenoBanus (I1K-16)



— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS CBOMCTB XMMHYECKHUX AJIEMEHTOB, COCAMHEHUU U
MaTepHaIoB Ha UX OCHOBE JUIsl penieHus 3a1ad npodeccuonansuoit nestensaoctu (I1K-
18)
— TOTOBHOCTBHIO HM3Yy4aTh HAyYHO-TEXHHUYECKYI0 HMH(DOpPMAIMIO, OTCUSCTBEHHBIH W
3apyOeKHBIN OMBIT 10 TemaTuke uccaenopanus (I1K-20).
3namo:
— TEOPETUYECKHE OCHOBBI CTPOCHHUS W CBOWCTB PAa3IMYHBIX KIJIACCOB OPTraHUYECKUX
COCITMHEHUH
— CIOCOOBI TIOMYYCHHS W XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCITMHEHUH
— OCHOBHBIC MEXaHH3MBbI IPOTEKAHUS OPraHUYECKUX PEAKITU;
Ymems:
— TMPUMEHSTH TEOPETUUYECCKUE 3HAHUS /I CHHTE3a OPraHUYECKUX COCIMHEHHUH pa3IMuHbIX
KJIaCCOB;
— aHAJIM3UPOBATh U MPEJCKA3BIBATh PEAKIIMOHHBIE CBOWCTBA OPraHMUYECKUX COSMHEHU;
— COCTaBJISITh CXEMbl CUHTE3a OPTaHUYECKUX COECUHEHHM, 3aJAHHOTO CTPOCHUS;
Bnaoemy:
— OCHOBaMH HOMEHKJIATYPHI U KJIACCU(DHUKAITUA OPTAHUYECKUX COCAMHEHUI;
— OCHOBHBIMH T€OPETUUYECKHUMHU TPEICTABIICHUSMH B OPTAaHUYECKOU XUMUU;
— HaBBIKAaMU 00OCHOBAHHUS PAllMOHATBHBIX CTIOCOOOB TOJYUYE€HUSI OPTraHMYECKUX BEIIECTB.
3. Kpartkoe coaep:kanne TUCIHHINIHHbI
lManorenonpons3BoHEIE. Knaccudukarnus. Howmenkmarypa. AJKuII- Hu
AUTANTAIOTECHUIBL. apoMaTHUeckie  ranoreHuasl.  M3omepus. Homenxmarypa.  CrocoOsl
nosydenusi. [IpocTpaHcTBEHHOE M AJeKTpoHHOE cTpoeHue. dusnueckue cBoicTBa. Peakiuu
HYKJIEO(UIBHOTO 3aMenieHus] W oTiieryieHus. [loHsTHe HYKICOPUIBHOCTH W OCHOBHOCTH
peareHToB. AMOUCHTHbIE HYKJI€O(PHIbHbIE peareHThl. CHHTE3.
DJIEMEHTOOPraHNYECKUE COEIUHEHHUs. THUMbl CBSA3€M B DJIEMEHTOPraHWUYECKHX COCTUHEHUSX.
CrocoObl TOJIyYeHUsSI JUTUH- W MarHUMOPraHWYecKWX coenuHeHuid. Peakmus ['punbspa,
MexaHu3M. Peakiuu ¢ KapOOHUIBHBIMU COETMHEHUSMH.
Cruptel. @enotel. [IpocThie 3dupbl. DmokcucoenMHEHU. AJbAETHIbI, KETOHBI. KapOOHOBBIE
KHCIIOTBI M HX MPOU3BOJHBIE. B KaXJ0M Kiacce paccMaTpUBAIOTCSA CIEAYIOLIUE DPa3Jelbl:
u30MepHs, HOMEHKJIaTrypa, (GU3NYECKMe M XUMHYECKHUE CBOMCTBA, CIOCOOBI MOJIy4EHUS.
Mexanu3mbl peakiuii. CuHTE3.
KapOoHoBbIe KHCIOTHI M WX MPOM3BOJHBIE. B KaXa0M Kjlacce paccMaTpUBAIOTCS CIIETYIOLIUE
paszenbl: HM30MEpHUs, HOMEHKIATypa, (QU3WYECKHe W XHMUYECKHE CBOMCTBA, CIIOCOOBI
noxy4yeHusi. Mexanusmel peakuuid. CUHTE3.
ManonoBbiii  3¢up. Ilomydenue. Crpoenue, CH-Kucnortnocts. Peaknuu KkoHIeHcanmu
MajoHOBOTrO 3¢Hpa U MaJOHOBOW KUCIOTHI C albJeruaaMu. AMHHOKHCIOTHL. [InkapOOHOBEHIE
KHCJIOTBI.
A3zoTcoaepkalue  COeIUHEHMUS. Hurpocoenunenusa. Amusbl. B kaxaom  kjacce
paccMaTpuBarOTCA CIASAYIOIINE pa3/ieibl: U30MepHsi, HOMEHKIIATypa, PU3NYEeCKHe U XUMUYECKIE
CBOMCTBa, CIIOCOOBI MoTydeHusl. MexaHu3Mbl peakuuid. CHHTE3.
A3a- 1 TMa30CcoeMHEHUSI.
[Tonyyenue nmMa3ocOeIMHEHUN peakIUed NMa30TUPOBAHUA: YCIOBHUS NMPOBEACHUS PEAKUUHU U
MexaHu3M. @Pusnyeckue CcBOWCTBA. XUMUYECKHE CBOMCTBA. llonmydyeHne u mnpuUMeHeHHE
azocoenuHennil. Cunres.

4. O6beM yuyeOHOi THCIUIIHHBI



B B akanem. B actponom.
Bun yae6HOMI paboThI 3a4eTHBIX qacax qacax
eIMHUIAX
O0mas Tpy10eMKOCTb JMCIHIIJIHMHBI 6.0 216 162
1o y4e0HOMY ILIAHY
KonTakTtnas pa6ora (KP): 0,55 20 15
Jlexuu (JIek) 0,33 12 9
[Tpaktuyeckue 3austus (I13) 0,22 8 6
JlabopaTtopusbie 3ansTus (J1ab) - - -
Camocrositesannasi padora (CP): 5,20 187 140,25
CaMoCTOSATETFHOE U3YUCHHUE Pa3/ieioB 5,20 187 140,25
JMCIUTUTHHBI
Bua xkoHTpoJisi: 3a4er / 3k3amMeH 0,25 IK3aMeH IK3aMeH
(9) (6,75)

AHHOTanus padoyeil NPOrpaMMbl JIHCHUIITHHBI

«I/IHCprMeHTaJII)HI)Ie METOAbI XUMHYECCKOI'0O aHAJIN3Aa B TEXHOJIOI'MM CHHTCTHYECCKHUX

0MO0JIOrMYeCKH AKTHBHBIX BelleCTB, XUMHUKO-(papMalneBTHYECKHX NIPENapaToB U

KocMeTHuecknx cpeacrs» (b1.B.1.05)

1. Heap auCHUIIMHBI — TMpUHOOpeTeHHe OO0y4yaloUIMMUCS 3HAaHUM [0 OCHOBHBIM
rpynmaM METOJIOB XHMHYECKOTO aHajan3a, HauOojee MIMPOKO TNPHUMEHSEMBIX B
MPOMBIIIJIEHHOCTH M HUCCIIEOBATENbCKOM paboTe, a Takke KOMIIETEHLHUH,
HEOOXOJIMMBIX XMMHUKAM-TEXHOJIOTaM BCEeX CIEeUUaIbHOCTEH s  pelleHUs
KOHKPETHBIX 33]1a4 XUMHUYECKOT0 aHAJIA3a.

2. B pe3yabraTre u3ydyeHHs JAUCHUIUVIMHBI oOyyamwlluiics 1m0 mnporpamMmme
0akajiaBpuaTa J10JIKeH
Obnadams cnenyromumu npodeccuoHanbabiMU (1K) komneTenusamu:

CIIOCOOHOCTBIO TPOBOAMTH aHAJIM3 CBIPhS, MAaTePUAIOB W TOTOBOW MPOIYKIIUH,

OCYIIECTBIIATH OLEHKY pe3ynbraToB ananu3a (ITK-10);

CIOCOOHOCTBIO MJIAHUPOBATH U MPOBOAMUTH (DM3MYECKUE U XMMHUYECKHUE HKCIEPEMEHTHI,

MIPOBOJUTH 00OPabOTKY pe3yabTaTOB U OILICHUBATh MOTPEIIHOCTH, BBIABUIATh TUIIOTE3bI U

M YCTAaHABJIMBATh TPaHUIl UX NPUMEHEHUS, NPUMEHSITh METOJbl MaTEMaTUYECKOIO

aHalM3a U MOJEIMPOBAHUSA, TEOPETUUYECKOIO0 U SKCIEPUMEHTAIBHOIO HCCIEAOBAHUS

(TIK-16);

TOTOBHOCTHIO IPOBOJAUTH CTAaHJAPTHBIE U CEPTUDUIIUPOBAHHBIE UCTIBITAHUS MaTepUasoB,

U3JETUi ¥ TexHoJoruueckux npoieccos (ITK-17);

3namo:

TEOPETUUYECKUE OCHOBBI METOJOB HMHCTPYMEHTAJIbHBIX METOJOB XMMHUYECKOTO aHalln3a

(MUMXA);

nporeccsl GopMHUPOBAHUS AaHATTUTHYECKOTO CUTHANA B pa3nuaHbix UMXA;

paccMoTpeHue MPUHIIUIIOB U3MEPEHUI B CTaHIapTHBIX MpUOOpax;

ocHoBbI MeTpoJioru UMXA B cootBeTcTBUU ¢ pekomeHaanusmu MHOITAK.

Ymemy:

MPUMEHATh MPUOOpPETEHHBbIE TEOPETUYECKHEe 3HAHWA M MPAKTHUYECKUE HAaBBIKH B

npodecCHOHANBHOMN NIEeATENBHOCTH JUIsl PEIICHUS KOHKPETHBIX XUMHUKO-aHATUTHYECKUX

3a/1ay;

Braoemy:

Merononoruen MIMXA, MmMPOKO HCIOJIB3YyEMBIX B COBPEMEHHOM aHAJIUTHYECKON

MPAKTHUKE;

CUCTEeMOI BbIOOpA METO/1a KAYECTBEHHOTO U KOJIMYECTBEHHOTO XUMHUECKOTO aHAIIN3a;



— OLEHKOM BO3MOXHOCTEH METO/a aHaJIN3a;
— OCHOBHBIMH CHOCO0OAMH METPOJIOTUYECKON 00pabOTKH pe3ylbTaTOB KOJIMYECTBEHHOTO

XMMHMUYECKOTO aHAJIN3a.

3. Kparkoe conepxxanue JuCUMIIHHBI:

Oo6mas xapakrepuctuka MMXA. OCHOBHblE MCTOYHHMKH IOTPEUIHOCTEH pe3yJbTaTOB
aHanM3a ¥ crocoObl uxX omneHku. OLeHKa npeaena 0OHapYKEHHUsI ¢ UCIOJIb30BAHUEM (OPMYIIBI
Kaiizepa u craHgapTHOr0 OTKJIIOHEHHS MMHMMAJIbHOTrO jaerektupyemoro cursaia no MIOITAK.
JIuHeWHbIN 1nana3oH onpeaensieMblx KoHIeHTpauil. CtanaapTHbele 00pa3bl coctaBa. OCHOBHbIE
AQHAJIMTUKOMETPOJIOTMYECKUE XapaKTEPUCTUKU METOJ0B U PEe3yJbTaTOB aHAJINW3a, CIIOCOOBI UX
OIICHKHU: TpeAesl OOHApyKEHHs, KOIPQPUIMEHT YyBCTBUTEIHHOCTH, TPAHMIIBI JHANa30HOB
ONPEENAEMbIX COACPKAHUM, CEIIEKTUBHOCTD, IPELIU3UOHHOCTb, PAaBUIBLHOCTh, IKCIIPECCHOCTD.
Mertoasl mpoOo0TOOpa, pa3aesieHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus UMXA. IlpreMbl KOTMUECTBEHHBIX U3MEPEHUN (METOJ IpalynpOBOYHOM
3aBHUCHUMOCTH BHEIIHETO W BHYTPEHHETO CTaHAAapTa, METOJ] J00aBOK). AHaJIUTHYECKHE U
METpPOJIOTHYECKHE XapAKTEPUCTHUKU PpaA3IUYHbIX HMHCTPYMEHTAJIbHbIX MeToa0B. [loHsTHE 00
aTrTecToBaHHOM Mertoauke. [IpoGmembl BeiOOpa meToma aHanmza. OOOOIIEHHBIE CBEJACHHS O
I'OCT P UCO 5725 (2002).

OOmiasi  xapakTepuUCTHKa  CHEKTpaJbHbIX  METOJ0B  aHanu3a. Kiaccudukanus
CHEKTPaJbHBIX METO/J0B aHanu3a. [lolyueHue XUMHKO-aHATUTHYECKOW HHOpMaLMU MpU
B3aUMO/JICHICTBUM 3JIEKTPOMArHUTHOTO M3JIy4YEHHUS C BEIIECTBOM. ATOMHAas U MOJEKYJspHas
crieKkTpockonusi. AOCOpOIIMOHHBIE U SMUCCHOHHBIE METO/Ibl AaHATIN3A.

ATOMHO-?MHUCCUOHHBIA CHEKTPAIbHBIM aHainu3. TeopeTH4ecKue OCHOBBI ATOMHO-
SMHUCCHOHHOTO CHEKTpajabHOro aHanuza. Vcrtounuku Bo3OyxnaeHus crekTtpoB. KauecTBeHHas
XapaKTepUCTUKA aHAIUTUYECKOTO CUrHajia. VHTEHCUBHOCTH CHEKTPalbHBIX JMHUN Kak Mepa
colepkKaHUsA IeMeHTa B mpobOe. DakTopbl, BIMSIONME HA HHTEHCUBHOCTb CIEKTPAJbHBIX
nuauid.  CnekTpanbHble TpHOOPBI W CIMOCOOBI  PETHCTpPAllUM  CIIEKTpa. pacuudpoBKa
SMHCCUOHHBIX CIIEKTPOB U UACHTU(DHUKALMS JIEMEHTOB [0 UX CIIEKTPaM. ATOMHO-3MHUCCHOHHBIH
aHalM3 C MHAYKTHMBHO CBSI3aHHOM I1a3mMoil. KomuyecTBeHHBINM aHaln3. ATOMHO-3MHUCCHOHHAS
¢doromeTpus mIamMeHu. ['a30Bble IUIaMeHa KakK BUAbl HU3KOTEMIIEpaTypHOU mia3mbl. biok-cxema
IUIaMeHHOro ¢otoMerpa. Bo3MOXKHOCTH METOa U €ro OrpaHUYeHusl. AHMOHHBIA M KaTHOHHBIN
ahdexTrr. O6IaCTH TPUMEHEHUS.

AToMHO-abcopOnoHHast  cnekTpomerpus. OOmas  XapakTepucTHKa MeToja U
aHAJIMTUYECKOro curHana. [loriomnienne 31eKTpOMarHUTHOTO U3Ty4€HUs! CBOOOTHBIMU aTOMAMHU.
bnok-cxema npubopa. Mcrounukn mMoHoxpomartndeckoro usiaydeHus. CrocoObl aToMHU3aluu
poObl. CpaBHEHUE aHAIUTHYECKUX XapaKTEPUCTHUK METOJIOB aTOMHON abcopOuuu M aTOMHOMN
SMHCCHUHU.

AnHanmuTHueckas MOJIEKYJSIpHAsl CIIEKTPOCKONUS. MeTo/bl ONTUYECKON MOJIEKYJISPHOI
CIIEKTPOCKONHUH. XapaKTepUCTHKA aHAIUTHYECKOro curHaina. Ilornomenue 3ekrpoMarHuTHOTO
U3JIy4EHUs] MOJIEKYJIaMH. DJEKTPOHHBIE NEPEXOJbl M CHEKTPHI IMOTJIOLIEHUS MOJIEKYN. 3aKOH
Bbyrepa-JlamGepra-bepa. Monsipusiii kosddunuenT nornomieHus. CrnekTpopoToMeTpuieckuii u
¢doromerpuueckuil aHanu3. ONTUMHU3ALUSA YCIOBUN aHATUTUYECKUX orpenesneHuil. OTKIOHEHUs
ot 3akoHa byrepa-JlamGepTa-bepa. Anmaparypa ains cnekTpo- 1 GOTOMETPUUYECKUX U3MEPEHUIA.
TouHocTh pe3ynpTaToB (oTOMETpUUYecKHX onpeneneHuil. uddepenunansHas GoToMeTpus.
Metoab! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUSI.

Onyopumerpuueckuil aHanu3. [Ipupona aHaIMTUYECKOTO CHrHajla (UIyOpecUeHLIHH U
¢dochopecuenuuu. KBaHTOBBIM M SHepreTudeckuit BbIXOJbl. DakTOpbl, BIHUAIOLIME Ha
UHTEHCUBHOCTh  (pimyopecueHuuu. TemmepaTypHoe M KOHLEHTpPAIMOHHOE  TYIICHHE
¢nyopecueHMM. 3epKaibHas CHUMMETPHs CHEKTPOB IOTJIOLICHUS W HCIyCKaHUs (TpaBUIIO
JleBmmHa). 3akoH BaBuioBa. Cxema ¢uiyopuMeTpudeckux M3MepeHuid. BeiGop mepBUyHOTrO M
BTOPUYHOTO CBETO(PUILTPOB. I'pasynpoBoUHast 3aBUCUMOCTb U KOJIMYECTBEHHBII aHAIIN3.

TypOunumerpuueckuif u HederoMeTpHUUECKH MeToabl aHanu3a. PaccesiHue cBera
JUCIepcHbIMU  cucreMaMu. CBsI3b  ONTUYECKOM IUIOTHOCTH  JHUCIEPCHOM  CUCTEMBI  C



KOHIIeHTpanuei onpenenseMoro BemecTBa. Koaddunment myrnoctu cucremsl. Teoperndeckue
OCHOBBI TypOuanMeTpun U Hedenomerpun. YpaBHenue Panes. CpaBHUTEIbHAS XapaKTEPUCTHKA
AQHAJTMTUYECKUX CUTHAJIOB B TypOuauMeTpuu u Hedenomerpun. TpeOoBanus, mpeapsBisieMble K
HCIIOJIb3YEMBIM AHAIMTUYECKUM PEAKLIUSM.

OOmiast xapakTepUCTHUKA AIIEKTPOXUMUYECKUX METOJIOB aHAIM3a M UX KiaccuuKkarus.
Knaccugukanust 2meKTpoJOoB B DJICKTPOXMMHUYECKMX MeTojaax aHanmsa. [lomsipuzyembie u
HEMOJSIPU3yeMbIe JJIEKTpoAbl. Vcronp3yemMple XMMUYECKHUE M IIEKTPOXMMHUYECKHE PEaKIUH,
TpeOOBaHUS, IPEIBIBISIEMbIC K 3TUM peakiusM. Bo3moxxaoctn DXMA.

Kongykromerpust M KOHAYKTOMETpUYECKOE€ TuTpoBaHue. OOmas XapakTepHUCTHKa
MeTo/la. AHAIMTUYECKUH CUTHAJ B KOHAYKTOMETpUHU. YJAenbHas W OSKBUBAJICHTHAas
3JIEKTPOIIPOBOAHOCTh  PAacTBOPOB  JIIEKTPOJIUTOB. [TonBM>KHOCTP ~ MOHOB. [Tpamas
KOHAYKTOMETpUS M KOHAYKTOMETpuueckoe TuTpoBaHue. KpuBbie TuTpoBanus. dakropsi,
BIMSIONIME HAa BHJ KPUBBIX TUTpoBaHus. [IpuHIMNHMaNbHAsT cXeMa YCTAHOBKH ISt
KOHJIYKTOMETPHUYECKUX H3MEPEHHM, HCIOJIb3yEMbIE JJIEKTPOAbl. BO3MOXKHOCTM MeToxa.
[Ipumepr! onpenenennii. BeicokouacTOTHOE TUTpOBaHUE. Bo3MokHOCTH MeTOa.

[ToreHIMOMETPHUSA M MOTEHIMOMETPUYECKOE TUTPOBaHUE. MHIMKATOpPHBIE 3IEKTPOABI U
ANEKTPOabl cpaBHeHMs. [loTeHIMan >3JeKTpoJa Kak aHaJIUTUYeCKUd cur”ai. HMoHomerpus.
JonnanoBckuit u  auddy3noHHbi  moTeHmHManbl.  Knaccudukamuss HMOHOCEIEKTHBHBIX
3NEKTPoJI0B. YpaBHeHHe Hukombckoro-OnzeHnMana. MeToapl KOJTMYECTBEHHBIX OMPENCICHUN U
ycioBust ux npumeHenus. [Ipsmas norernuomerpus (pH-metpus, nonometpusi). BosmoxxHocTu
MeTtoaa. Metozpsl TuTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHMS.

Bonsramnepomerpudeckue metonsl aHanmza. Kitaccuueckas mossiporpadus. Ilomsipo-
rpammel. MHTepnperanus mossiporpaMM. OCTaTOYHBIA M KOHJEHCATOPHBIM TOKH. YpaBHEHHE
nossiporpadguieckoii  BosHbI  ['elipoBckoro-MnpkoBuua.  [loTeHIMan  MOJIyBOJHBI  Kak
KauecTBEHHas  XapaKTepUCTHKa  AHAJIWTUYECKOTO  CuTHajma. Bpibop u  Ha3zHaueHue
nossiporpadguieckoro  (ona. IlpemenvHbiii MG Y3MOHHBIH TOK KaK KOJMYECTBEHHAs
XapaKTepUCTUKa AaHATUTHYECKOro curHaina. AmmepomeTpuyeckoe TuTpoBaHue. OoOmias
XapaKTepUCTUKa METOJa M aHaJUTHYECKOro curHajia. BwiGop ycioBuil amrepoMeTpruecKux
n3mepeHuil. [IpuHIMNuanpHas cxeMa aMInepoMeTpUIEeCKOro TUTpoBaHus. KpuBbele THTpOBaHUS.
[IpuMeprl MpakTUYECKOTO UCIOJIb30BaHUS METO/IA.

KynonomeTrpuueckuii MeTO1 aHaIM3a

Knaccudpukanuss  metonoB  KynoHomeTpud. KonudecTBo — 3ieKTpuuyecTBa  Kak
aHanuTH4YeCKui curHai. Ilpsmasi KyJTOHOMETpHS M KYJIOHOMETPUYECKOe TUTpoBaHue. Pacuer
KOJIMYECTBA  DIIEKTPUYECTBA, 3aTpayeHHOTO Ha  DJIGKTPOXUMHUYECKYKD  PEAKLUIO.
Kynonomerpuyeckoe tutpoBanue. Bbibop Toka snexTponusza. IlpuHnumnuanbHas cxema
YCTAHOBKHM I KYJOHOMETPHUYECKOro TUTpoBaHMs. [IpakThueckoe npuUMeHEHUE MeEToAA.
DnekTporpaBuMeTpuueckuii aHanu3. OOmas XapakTepUCTHKa METOoJa M aHAJIUTUYECKOTO
CUTHAJIA.

OOmiass xapakTepucTUKa XpomaTorpaduueckux MeToA0B. TeopeTndeckue OCHOBBI
xpomaTtorpaduueckux MetoaoB. Xpomarorpamma. [lapamerpsl ynepkuBanus. KauectBennas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU AHAIUTUYECKOTO CHUTHAlla B KOJIOHOYHOW XpomaTorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpoMmartorpaguueckoro mpouecca. Knaccupukamus meronoB
XpoMarorpauu 1Mo arperaTHOMy COCTOSIHMIO (a3, MO MeXaHH3My pas3feleHHs U CIoco0y
opopmienust mpouecca. CreneHb pa3ieleHHs W KpUTEpUd celeKTUBHOCTU. Kputepuit
pasgenenus. OnTuMu3amus MpoLeccoB pasjeneHus cmeceil BemiectB.  Koadduuent
pacnpenenenusi. OcHOBHOe ypaBHeHHE xpomatorpaduu. CBs3b (OpPMBI BBIXOJHOW KpPUBOH ¢
M30TEPMOM  pacmpelesieHds B KOJOHOYHOW xpomaTtorpaduu. BricoTa, 5SKBUBaJeHTHas
TeopeTuyeckoit Tapenke. Kunernueckas teopus xpomarorpaduu. Ypasuenue Ban-/leemrepa.

lazoxkuakocTHast xpomarorpadus. OOmas xapakTepucTuka metoja. [IpuHIMnuanbpHas
cXema ra3oBoro xpomarorpada. YcTpoiicTBO U Ha3HaueHHue y3JoB xpomarorpada. TpedoBanus,
MpenbsBIsEMbIe K HEMOIBKHONW U MOABIKHOUN ¢azam. JlerekTopsl. MeToapl HIeHTH(PUKAIIUN
BEIIIECTB B ra3oBoil xpomatorpaduu. MneHTHUKAIMS KOMIIOHEHTOB pa3JelisieMbIX cMeceil ¢



MOMOIIBIO JIOTapU(MUYECKUX HHICKCOB yaep:KuBaHUs. CrocoObl KOJIMYECTBEHHOTO aHAIM3A.
[TpumMeps! MPaKTUYECKOTO UCIOIB30BAHUS Ta30BOM XpOMaTorpadu.

KunkoctHas xpomarorpadus. Knaccudukamus MeTonoB KHUIKOCTHOM XpoMaTorpagum.

Oco6ennoctn  BOXX. [IlpunnunuanbHas cxema JKHIKOCTHOrOo Xpomatorpada. Tumbl
nerektopoB B BOXX. XKuakocraoaacopbumonnas BOYKX. HopmansHo-(a3oBbeiii 1 oOpaiieHo-
(ha30BbIil BapUaHTHI: COPOCHTBI, AMFOCHTHI, pa3jeiseMble BemecTBa. Y paBHenue Hokca. MeTo bt
UICHTH(HUKAIIMN BEHISCTB M KOJMYecTBeHHOro aHamm3za B BOXKX. IIpuMmepsbl mpakTHuecKOTO
ucnonp3oBanuss BOXKX. PacnpenenurensHas Oymaxnas xpomarorpadus. KauecTBennas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHaJUTHYecKoro curHama. OOnactb npuMeHeHus. [enb-
xpomarorpadus. Ilogswknas w HemoaBrkHas ¢as3pl. OOmee ypaBHEHHE, OIMCHIBAIOIIEE
nporiecc renb-xpomarorpaduu. BozmoxkHOCTH Tenb-xpomarorpadun. [Ipumeps! mpakTHUECKOTO
ucnoJsib3oBaHus. MoHooOMeHHass U MOHHas Xpomarorpadus. TpeOoBaHMs, NMperbsABISEMbIE K
peakuusiM HOHHOro obmeHa. OcoOeHHOcTH HOHOOOMEHHOH Xxpomarorpaduu. Koncranra
noHHoro obmena. M3otepmbl noHHoro obmena. Karmonutsl m anuoHuThl. KosdduuumeHt
cenektuBHOCTU. MoHHas xpomatorpadus. biok-cxema nonHoro xpomarorpada. Paznensroniue
1 KOMIIEHCAIIMOHHBIE KOJIOHKHU. AHAJIMTUYECKHE BO3MOXXHOCTU METO/1a.
ABTOMAaTHYECKMI M aBTOMAaTU3WPOBAHHBIM aHamu3. [Ipyrue mertonapl aHanmsa. JMCKpeTHbIE
aBTOMaTnyeckue a”anusaTopbl. [lpuHnun neiictBua. HenmpeppIBHBIM NPOTOYHBIA aHANN3 M
MPOTOYHO-MHKEKITMOHHBIM ~ aHanmu3. [loHsTne 00 aHAJIUTUYECKOW MaccC-CIEeKTPOMETPHH.
CymHoCTh MeTO1a. AHAIM3 OPTraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHAJIH3.

4. O0beM y4eOHOI JUCHUNIMHBI:

o B 3auetHbix | B akamem. | B actpoHoMm.
Bupr yue6HOM paboThI
eIMHUTIAX gacax Jacax

OO0uiasi Tpy10€eMKOCTh U CHUIIIHHBI 110 3 108 81
yueOHOMY IJIAHY
Konraktnas pabora (KP): 0,67 12 9
Jlexuuu (Jlek) 0,11 4 3
JlaGopaTtopubie paboTs (J1ab) 0,22 8 6
CamocrositesibHas padora (CP): 2,56 92 69
CamMocTosTeTbHOE H3yUeHUE Pa3/IeiioB 2.56 92 69
JUCITUTUTUHBI
Buja KoHTpoJIs: 3a4eT / IK3aMeH 0,11 3auyer ¢ 3ayer ¢

OLICHKOM OLIEHKOM

(4) (©)

AHHOTAIUA pado4yeid MPOrpaMMbl JMCHUATIINHBI
«JKOJIOTUS B TEXHOJOTHH CHHTETHYECKHX OMO0JI0TMYeCKH AaKTHBHBIX BellleCTB,
XHMHUKO-(papMalneBTHYECKUX NMPenapaToB H KocMeTHUecKux cpeacTs» (51.B.1.06)

1. Heab aucuMmiuHbl — copMupoBaTh Yy oOOy4aromerocs TMpeacTaBlIeHHe o
COBPEMEHHBIX JKOJIOTMYECKHX IMpobiiemMax, O (PU3MKO-XMMHMUYECKHX Ipolieccax,
NPOTEKAIOIIUX B Pa3MYHbIX KOMIIOHEHTaX OKpYKalolled cpeiabl M O CTENeHH
aHTPOTIOT€HHOT'0 BO3JICHCTBUSA HA ATU NMPOLECCHI; BHIPAOOTATh y CTYAEHTOB HaBBIKH
CHCTEMHOTI0 MOAX0/Ia K U3YUYEHHIO U PELICHUIO 3KOJOIMUYECKUX MPOoOeM, BOSHUKIIUX
B pe3ynbTaTe IPOMBIIIICHHO-X035MCTBEHHON JIE€ATEIbHOCTH YEJNOBEKa, Ppa3BUTh
MBILIUIEHHE, TO3BOJISIONIEE TPABHIIBHO OIIEHUBATh JIOKAJbHBIE M OTJaJICHHBIE
MOCIIE/ICTBUS IPUHUMAEMBIX PEILIEHUN Il OKpYXKaroleil cpesibl M YeloBeKa.

2. B pe3yabTrate wu3yyeHHus
0akaJlaBpUAaTAa J0JIKEH:

AUCHUIUIMHBI  00y4YaIIMiici MO0 TMporpamMmme



Obnaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHIUIME:

— TOTOBHOCTHIO WCIIOJIb30BAaTh 3HAHUS O COBPEMECHHOW (DU3UYECKONW KapTUHE MHpa,
MMPOCTPaHCTBCHHO-BPEMCHHBIX 3aKOHOMCPHOCTAX, CTPOCHHMU BCUICCTBA JIA IMOHHMAaHUA
OKpyXatoriero mupa u siiieauii npupoast (OI1K-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUHU BEUIECTBA, IPUPOJIE XUMUYECKOMN CBSI3U
B Pa3JIM4HBIX KJIACCAX XUMHUYECKUX COCAVMHEHUN JUIsl IOHUMAHUS CBOMCTB MAaTEpUAJIOB U
MeXaHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyx)atoiem mupe (OITK-3);

— CHOCOOHOCTHIO TPHHUMATh KOHKPETHBIC TEXHUYECKHE pEIICHUs Tpu pa3paboTke
TEXHOJIOTHYECKHUX MPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTHHU C yUETOM
9KOJIOTHYECKUX MOcIeAcTBUI ux npumenenus (ITK-4).
3uams:

— OCHOBHBIE 3aKOHBI 00IIIEH IKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOEHHUS U (YHKIIMOHUPOBAHUU OHOC]EpHI;

— COBPEMEHHBIE IKOJIOTUYECKUE MPOOIIEMBI;

— OCHOBBI PAllMOHAJIBLHOTO MPUPOJONOJIH30BAHMUS;

— OCHOBHBIE IPUHITUIIBI 3AIIUTH TPUPOTHOU CPEABl OT AHTPOTIOTEHHBIX BO3JCHCTBU ]

— CTpOEHHWE OCHOBHBIX Teocep 3emMiii W OCHOBHBIE (DUBUKO-XHMHUYECKHE TPOIECCHI,
MPOTEKAOIINE B HUX;

— OCHOBHBIC TIOHSTHUS ¥ IPUHIIUITBI KOHIICTIIIMH YCTOMYHBOTO Pa3BUTHS,

— OCHOBHBIE CBEACHHS O II00aIbHOM MpobiaeMaTrKe, TPUPOIHBIX pecypcax, IiIaHeTapHbIX
rpaHuIlaX, AHTPOTIOTEHHOM BO3JICHCTBMA HA OKPYXKAIOIIYIO Cpely, VIPaBICHUU
KaueCTBOM OKPYKAIOIIEH Cpe.Ibl;

— TPUHLMIBI 3€JIEHON XUMUH;

Ymemo:

— TMPUMEHATh IMOJY4YEHHBIE 3HAHWS [UISl OLICHKH COCTOSIHUS OKpYXKarolmed cpeasl Hu
palMOHAIBHOTO UCIOJIB30BaHU IPUPOIHBIX PECYPCOB;

— HCIOJIb30BAaTh CETEBble KOMIIBIOTEPHBIE TEXHOJOTUU M 0a3bl JAHHBIX AJIS pPElICHUS
KOHKPETHBIX 3KOJIOTHYECKHUX MpoOIieM;

Braoemy:

— TMOHATHIHBIM ammaparoM B o0jacTu oO0IIel 3KOJOTUH, PAllMOHAIBHOTO HCIIOJIb30BAHUS

MIPUPOJHBIX PECYPCOB U 3ALUTHI OKPYKAKOUIEH Cpeibl.
3. Kpartkoe coaep:xanue qTHCHUNITHHBI

BBenenue, OCHOBHbIE TOHATUS JUCLUUIUIMHBI.

MecTo AMCHMIUIMHBI B CHCTEME OOIIEero M XUMHUYECKOoro oOpa3oBaHHS. IKOJIOTHYECKOE
oOpa3oBaHue M 00pa3oBaHME [UIsI YCTOMYMBOTO pa3BuTHsA. OOLIECTBO U OKpyXKalomias cpena.
[TonsTHE YCTOMYMBOTO Pa3BUTHS.

Mopayas 1. O6mmue Bompock! skonorun. buocdepa. buoskonorus. buocdepa u ycToiunBocTs.
1.1 OcHoBHbIe 3aKOHBI 3KOJOTHU. buoskomnorus. Ilonstue 06 skocucremax. YCTOWUHMBOCTD
skocucteM buocdepa, ee 3BONIONUS U YCTOWYMBOCTh. DKOCHCTEMBbI 3€MJIH U YCTONYHMBOCTB.
OcHoBHbIE cBefieHUs1 O iaHere 3emuist. OCHOBHbBIE MOHSTHUS HKOJOTMU. 3aKOHBI M MPUHIIUIBI
skosiorun. [lotoku sHepruu u BemecTBa B 3kocucteMax. OCHOBHbBIE OMOTCOXHUMHYECKHUE ITUKIIBI
(xpyroBopoTsl BemecTB). L{UKIMYHOCTE TIpoIieccoB B Orochepe 1 yCTOHYHBOCTb.

1.2 Hapoponacenenue. UenoBeuecTBo Kak yacTh Ouocdepsl. Jlemorpaduueckue mpodaeMpl
JluHaMuKa YeJOBEYECKON MOMYJsALHUM, POKIAEMOCTh, CMEPTHOCTh, BO3pAacTHas CTPYKTypa.
[IpoGnemMbl COBpPEeMEHHOTO JTama pocTa YHCIEHHOCTH HaceleHus. [ eorpadudeckoe
pacrnpeneneHue HaceneHus. PerynupoBanrue HapoJOHACEIECHHUS.

Moayab 2. Ctpoenue u coctaB reocdep 3emmn. OcHOBHbIE (DU3UKO-XMMHYECKHE TMPOIIECCHI,
MpoTeKaIIne B reocdepax

2.1 Atmocdepa 3emnn

Crpoenue atMochepsl, poib POTOXUMUIECKUX peakinii B (OPMHPOBAHIH COCTaBa aTMOCHEPHI.



[MapaukoBeiii  3ddexr. IlaprukoBble razel B armocdepe. Knmmaruueckue MOCHEICTBUS
AQHTPOTIOT€HHOM JIeATETLHOCTH.

Pacnipenienenne koHIeHTpauu 030Ha B atMocdepe. O30HOBBIN coid. [IpupoTHbIii UK 030HA.
CoBpemeHHOE cOoCTOsIHUE 030HOBOrO ciosl. IlocneactBust paspylieHus 030HOBOTO €10 3eMIIU
I 9enoBeka u ouocdeps! B menom. CtpatocdepHblii 030H U TPONoc(epHbIid 030H: CXOJICTBO U
paznuuug. MexXayHapoJHOe COTPYAHHYECTBO B 00JacTM OrpaHUYEHUE IIPOM3BOJICTBA MU
HCII0JIb30BAHUSI 030HOPA3PYILAIOLIMX BellecTB. MOHpealbCKU TPOTOKOJI.

KucnoTHbIe TOKIM U MPOIIECCHI OKUCIICHUS MpuMecel B Tporocdepe. POTOXUMHUYECKUN CMOT.
2.2. T'uapocdepa 3emin

Buner Bon Ha 3emiie. IlpecHbie Boabl. ['miaponoruueckuil muxi. ['moOanbHbIE KOIOTHMUYECKUE
npobieMbl ruapocdepsl. [J1aBHbIE KATHOHBI U AHWOHBI MPHPOJHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHe B TpUPOAHBIX Bogax. [llenounocTs npupoaHbix BoA. OCHOBHBIE TPUYUHBI, STAIbI U
MOCJEACTBUSL  3aKHCIICHUs] MPUPOJIHBIX  BOJOEMOB.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE
MpoIecchl B MPUPOAHBIX Bojoemax. CrpaTudukanuss TPUPOIHBIX BoaoeMoB. I[Iporeccs
s Tpodukanyu BogoeMoB. [IpHanHbI U TOCIEACTBUS.

2.3. JIutocdepa 3emnu

3emuas kopa. [louBa. Ctpoenue nmouBeHHoro cios. CoctaB mous. OpraHUYeCKHE BEIIECTBA B
noyBe. Pojb KUBBIX OpraHu3MOB B (POPMHUPOBAHWHU TMOYBEHHOTO CIIOS. TsDKEIble METALIBI B
nouse. Jlerpaganusa nous. BogHas u BeTpoBasi 3po3usi OYB.

Moayab 3. AHTpPONOr€eHHOE BO3JCHCTBHE HA OKPYXAOMIYI0 Cpeay H paluoOHAIbHOE
MIPUPO/IOTIOJIE30BAHNE

3.1. [Ipupoausie pecypenl. [lonaTre 06 0TX0AaX MPOU3BOJICTBA U MOTPEOIeHNs. MaloOTX0THbIE
1 0€30TXOIHBIE TIPOU3BOJICTBA.

3.2 TloHaTHe O TUTAHETAPHBIX TpaHUIAX. AHTPOMOTEHHBIC BO3MYIICHHS OHMOTCOXMMHUYCCKUX
IUKJIIOB a30Ta U ¢pocdopa. OCHOBHBIE TPUHLIUIIBI 3€JIEHON XUMUH.

Moayab 4. YCcTOMYMBOE pa3BUTHE

[Tonatue 06 ycroiumBoM pa3BUTUHU. VcTopusi CTaHOBIICHUS TMOHSTHSA. BKiam oTe4eCTBEHHBIX
yuenbIX. Llemm ycroitumBoro paszsutuss OOH. MexayHapoaHOE COTPYIHHYECTBO B 00JaCTH
YCTOWYMBOTO pa3BUTHA. [IpOMBIIUIEHHAs OHKOJOTUS W 3€leHas XUMHS KaKk HHCTPYMEHT
ofecreueHns yCTOMYMBOrO Pa3BUTHS. DKOJIOTHUECKas ATUKA.

4. O0beM TMCUMILIMHBI U BUIbI Y4eOHOH padoThl

N B 3auetHbIX B akanem. B actponom.
Bunx yaeOHoM paboTh

eMHUTIAX gacax gacax
O0masi Tpy10eMKOCTh JUCUMILIMHBI 110 3,0 108 81
Y4eOHOMY IIAHY
AyIMTOPHBIE 3aHATHS: 0,22 8 6
Jlexuunu (Jlek) 0,11 4 3
[Tpaktnueckue 3anstus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 2,67 96 72
CamocTosTenpHbIe Pa0OTHI C 3aIaHUSIMU 1,88 68 51
Jlpyrue BUJIbl CAMOCTOSTENBbHONU PabOThI 0,79 28 21
Buja xoHTpOJIA: 3a4eT / IK3aMeH 0,11 3auer 3auer

(4) (©)

AHHOTAIUA pado4yeid MPOrpaMMbl M CHUATIINHBI
«IIpoexTpoBaHue eTajIeil MAIIIMH M ANMAPATOB B TEXHOJOTMH CHHTETHYECKHX
0MOJIOTHYeCKH AKTHBHBIX BellleCTB, XHMHKO-(papMaleBTHYeCKHX NPenapaToB u

KocMmeTndeckux cpeacrs» (b1.B.1.07)

1. He.]'[b AUCHHUIIJIMHBI — (I)OpMI/IpOBaHI/IC Y CTYACHTOB OCHOB MHKCHCPHOT'O MBIIIJICHUA .




2. B pe3yibraTe u3y4YeHHUs] IMCHUILUIMHBI O0y4YalolMiicd 1O mporpamme
O0akajiaBppuaTa J10JI7KeH

Obaaoams crnenyromumu npodeccnonansubivu (I11K) komneTeHnusIMHu:

- CIIOCOOHOCTH IUIAHUPOBATH U TMPOBOJIUTH (PU3MUECKUE W XUMUYECKUE IKCIICPUMCHTEI,
MPOBOJUTH 00pPabOTKY WX pPE3ylIbTaTOB U OICHUBATH MOTPEIIHOCTH, BBIJIBHTaTh T'HIIOTE3Bl H
YCTaHABIIMBATh TPAHUIIBl MX MPUMEHEHUS, MPUMEHSATh METOJbl MAaTEeMAaTHYECKOTO aHaiu3a U
MOJICIIMPOBAHUS, TCOPETUUYCCKOTO U dKCIIEpUMeHTaNbHOTO necnenoBanus (ITK-16);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3HUYECKUX TEOPHHA IS PEIICHUS
BO3HHKAIOMIMX (PU3NICCKUX 33734, CAMOCTOSTEIBLHOTO TPUOOpeTeHUS (PU3NIEeCKUX 3HAHUM, IS
MMOHVMAaHWSI IPUHIIAIIOB pa0OThl MPUOOPOB M YCTPONCTB, B TOM YHUCJIC BHIXOJSAIINX 32 TIPEIEITBI
KOMIIETCHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3uams:

— TEOPETUYECCKHE OCHOBBI MIPOIIECCOB M3MEIBUCHHSI U CMEIIICHHS,
— KOHCTPYKIIUHU W NPHHIIMITEI JICHCTBUS OCHOBHBIX COBPEMECHHBIX MAITUH JIJIST U3METbYCHHUS

Y CMENICHUS MaTePHAaJIOB;

— METOJHMKH pacueTa TeXHOJOTHYECKOTO 000PYI0BAHHSI.

Ymemo:

— TMPOBOJUTH MEXAaHHUYECKUE PACUYCTHI IEMEHTOB MAIIUH IS U3MEILYCHUS U CMCIICHHS

MaTepHaJoB.

Braoems:

— HaBBIKAMH aHAJIM3a MEXaHHUYECKUX MPOIECCOB XMMHUECKUX IMPOU3BOJICTB;
— TEXHOJOTHYCCKHUMH pacueTaMu 000pyI0BaHUS;
— pacyeTaMM THUIOBBIX JETajl€d MalluH, TOJb3YSACh CIPABOYHOM JIUTEPATYpOr H

I'OCTamu.

3. Kpartkoe coaep:xanne TMCIHHIJIMHbI:

BBenenue

Ponp mpenmera «MexaHuueckde TpoIlecChl U ammapaTbl XHMHUYECKOW TEXHOJIOTUH» B
(GbopMHUpOBaHMM HWH)XEHEpa XUMHUKa-TexHojora. «MexaHuyeckue MpOLeccChl U  ammaparsbl
XMUMHYECKON TEXHOJIOTMM» —OCHOBA [UIsl TMPOEKTHUPOBAHUS HOBBIX M COBEPIICHCTBOBAHUS
JNEUCTBYIOUINX TEXHOJIOTHYECKUX YCTAHOBOK XUMUYECKUX MPEITPUSITHIA.

Monayas 1. H3zmenvuenue meepovix sewjecma

Ou3nko-MexaHu4eckne cBoiicTBa marepuasioB. CriocoObl u3MenbueHus. Teopun u3MenbueHusl.
Jpobuinku, paspyliaiolmue marepuan ckatueM (IIeKOBble, KOHYCHbIE, BaJKOBbIe). poOuiku
yAapHOTO JAEWCTBUSL (POTOPHBIE W MOJIOTKOBBIE JPOOWIIKH, NaJlbLIEBbIE H3MEIbUUTENN).
MamuHbl  yIapHO-UCTUPAIOIIETO JACUCTBUA (MENBHHIBI € Bpamjarommmcs OapabaHoM,
BUOpAIIMOHHBIE MENbHUILIBI). V3MenbuuTenu pa3iaBIUBAIONIEr0 M HUCTHPAIOLIETO JEHCTBUS
(OGeryHHble METBHUIIBI, KAaTKOBO-TapesibyaThle HW3MEIbUYUTENH, OHCEpHbIE W3MEIbUUTEIH).
Crpyitnbie MenbHUIBL. O0IacTh MPUMEHEHUS, IPUHIUT ASHCTBUS, Kiaccu(UKaims.

Moayas 2. Cmewenue

[Ipouecchl cmemenusa. Knaccudukanus cmecurteneir. CMmelieHHe BBICOKOBS3KHX IOJIHMMEPOB
(depBsiYHBIC MAIIMHBI, BAJIKOBbIE MallIMHbI). CMecUTeNn Mnepruoaudeckoro neiictsus. Kunetuka
nporeccoB cMmemenus. CMmelleHre Chllydnx maTepuanoB. bapabanueie cMecuTenu. YepBsuHO-
nomnacTHele cMmecutenu. JleHTouHble cmecuTenu. beryHkoBbie cmecutend. [lUMpKynsinoHHBIE
CMECHUTENIM C TICEBIOOKMKEHUEM CBIyuero Marepuana ObICTPOBPAIIAIOIINMCS POTOPOM.
Yepenuutenu.  CMecuTenud  HENPEPHIBHOTO  AecTBHs. [ paBUTAllMOHHBIE  CMECHUTEINH.
Bubpannonnsie cMecutenu. [IpsiMoTOuHBIE CMECUTETH.

4. O6beM yueOHOil THCIUNTHHBI

Bunsl yueOHOM paboTh B B akagem. B actponom.
3a4ETHBIX qacax yacax
eAUHULAX




O0mas Tpy10eMKOCTb JMCIHIIJIHHbI 3.0 108 81

10 y4e0HOMY ILIAHY

KonrTakTHas pa6ora (KP): 0,17 6 6

Jlexumu (JIek) - - -

[Tpaktuyeckue 3austus (I13) 0,17 6 6

CamocrositesibHas padora (CP): 2,72 98 72

Bua KoHTpOJIsSI: KypCcOBOM MPOEKT 0,11 3a4er c oueHkoM 3auer ¢
4) OIIEHKOM

(©)

AHHOTaNUs padoyeil NporpaMMbl TUCHUTLTAHBI

«HpOCKTI/lpOBaHI/le MmpouecCoB U anmnmapaToB B TEXHOJIOI'MH CUHTCTHYCCKUX
OHMOJIOTMYECKH AKTHBHBIX BeIIECTB, XI/IMI/IKO-(bapMaIIeBTI/I‘leCKI/IX npemapaToB u

1.

KocmeTHuecknx cpeacrs» (b1.B.1.08)
Heab THCHMIINHBI — PACIIUPUTH, CUCTEMATU3UPOBATh M UCIIOJIb30BATh HA MPAKTUKE
3HAQHWH OCHOB THJPABIMYCCKHX, TEIUIOBBIX W MAacCOOOMEHHBIX IPOILIECCOB
XUMHYECKOH TEXHOJIOTHUH, TIO3BOJIAIONIMX BBIINIYCKHUKaM OCYHICCTBJIATE HAY4YHO-
MCCIICIOBATEIILCKYIO M TPAKTHUECKYIO pabOTy Ha MPEIIPHUSITUSX.

B pesyabraTre u3ydyeHHs] AUCHUILUIMHBI O0y4Yawlnuiics 1O mporpamme
0akaJIaBpUATA J0JIAKEH

Obnadams cnenyronumu npodeccrnonanbabiMu (1K) komneTenmsamu:
CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHHUYECKHE pEeIIeHUs MpU pa3paboTke
TEXHOJIOTMYECKHUX IMPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHHU C
YUYETOM IKOJOTHUECKUX MOCIeACTBHI uX npuMenenus (I1K-4);

CIIOCOOHOCTBIO  BBISIBIATH W YCTPAaHATH OTKJIOHEHHS OT pEKUMOB pPaOOTHI
TEXHOJIOTMYECKOro 000py/I0BaHUs U MapaMeTpoB TexHojorudeckoro mporecca (ITK-
11).

CIIOCOOHOCTBIO  IUIAHUPOBAaTH M MPOBOAUTH  (PU3UYECKHE U XUMHUYECKHE
9KCIEPUMEHTHI, TPOBOAUTH 00paOOTKY UX PE3yJabTAaTOB U OIICHUBATh MOTPEIIHOCTH,
BBIJIBUTaTh THUIOTE3bl W YCTAHABIMBATh TPAHULBI UX TNPUMEHEHHsS, PUMEHSThH
METO/Jbl MaTeMaTUYECKOro aHajlu3a U MOJCIMPOBAHUS, TEOPETHUYECKOTO U
SKCIepUMeHTaNbHOro recnenoBanus (I1K-16).

3uameo:

METO/Ibl pacdera TEeIIo- U MAaCCOOOMEHHBIX anmnapaToB;

OCHOBHBIE MPUHIUIIBI OPraHU3AINH [TPOIIECCOB XUMUYECKOHN TEXHOJIOTHH;

TUTIOBBIE MTPOIIECCHl XUMUUYECKOI TEXHOJIOTHUHU, COOTBETCTBYIOIINE alllapaThl U
METO/IbI HX PacyeTa;

METO/IbI COCTABJICHUS TEXHOJIOTHUECKHUX CXEM C HAHECEHUEM BCeX armaparos.

Ymemy:

COCTaBIISATh MaTepUajbHbIC U TEIJIOBbIE OATAHCHI ISl CUCTEM ra3-KUAKOCTh;
paccuuTHIBaTh MapaMeTphl TEIJI0- 1 MacCOOOMEHHOTO 000PYIOBAHMS U HACOCOB;

noAdupaTh  CTaHAapTHOEe  OOOpyIOBaHWE,  HUCIOJNb3yeMOE€ B XUMHYECKOU
MIPOMBIIIITIEHHOCTH.
Braoemw:

METO/IOJIOTHEH pacueTa OCHOBHBIX IMapaMeTPOB THIPOMEXaHWYECKUX, TEIIOBBIX H
MacCOOOMEHHBIX MTPOLIECCOB;

OCHOBaMH MPaBMIILHOTO 10I00Pa TEII0 U MaCCOOOMEHHOTO 000PYIOBAHHUS;
METO/JaMH COCTABIICHHS TEXHOJIOTHYECKHX CXeM H Tpaduveckoro Hu300pakeHHs
OCHOBHOTO 000PYIOBaHMSL.

Kpatkoe conep:kaHue 1uCHUTLITHHBI




BBenenune. Onucanue NpUHIUIHAIBLHON CXeMbI PEKTU(UKAIIMOHHONW YCTAHOBKH HETIPEPHIBHOTO
nevictBusi. CpaBHeHHE H 00NacTH TNPUMEHEHHS HACaJOYHBIX M TapeiabuyaThIX KOJIOHH.
ITocTpoeHne paBHOBECHOM JINHUU HA OCHOBE ITOJIyYE€HHBIX UHAUBUAYAJIbHBIX 3aJaHU.
Monyasb 1. Pacuem pekmugukayuoHHOU KOJOHHBI.
Pacuer HacamouHOW M TapenbyaToil PEeKTU(UKAMOHHON KOJOHH HEMPEPHIBHOTO JICHCTBHSL.
MartepuanbHblii 0anaHC KOJOHHBL PacueT MHHMMaabHOrO M padodero (HJIerMOBOTO YHCIIA.
[TocTpoenue pabounx nuHui. Pacuer ckopocTu mapoB M Juamerpa KojoHHbL. OmnpesneneHue
BBICOTHI amrmapara. Pacder ruipaBiIMYecKOr0 CONPOTUBJIEHHS KOJOHHBL. CpaBHEHHME IaHHBIX
pacdyeta HacaJoyHOM M TapenpuaTol KoOJIOHH. COmoCTaBjeHUE MAHHBIX, MOJYYEHHBIX 10
porpaMmamM KOMIBIOTEPHBIX U PYYHBIX PacueToB. BHIOOP KOJOHHBI.
Monayas 2. Pacuem u 66100p menioooMeHHUKOS.
Pacuer wu BBIOOp TEMIOOOMEHHUKOB (WCHAapuTeNsi, KOHJEHCATOpa, TOJ0rpeBaTes,
XOJIOIMIBHUKOB AUCTUIUIATA U KyOOBOTO OocTaTka) mo obmiei cxeme. ConocTraBieHue JTaHHbBIX,
MOJIyYEHHBIX 10 MpoTrpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacyeToB. ['MIpaBinyeckuil pacyer.
Br160p onTumManbHOro BapraHTa TEII00OMEHHUKA.
Moayas 3. ['uopoounamuueckue pacuemol.
Pacuer rupgpaBinyeckoro cOmpoTHUBIEHUS TPyOONpPOBOJOB. PacueT onTHUMalbHBIX IUAMETPOB
TpyOomnpoBo10oB. PacueT u noadop HacocoB.
Monayas 4. I padhuueckoe opopmnenue.

Texnonornueckas cxema. PektudukanonHas KOJIOHHA OMPEIETICHHOT0 TUIIA C U300paKeHUEM

JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B Moaye 1.

4. O0bem yueOHOH TUCUMIIJIMHBI

o B 3avernrix | B akagem. gacax B actponom.
Bupr yue6HOM paboThI
eIMHUIIAX qacax

OO0masi TPyA0eMKOCTh AUCHMILIHHBI O 2.0 79 54
yueOHOMY IJIaHY
Konraktnas pabora (KP): 0,11 4 3
Jlexuuu (Jlek) - - -
[IpakTnueckux 3ansatuii 3anstus (113) 0,11 4 3
CamocrositesibHas padora (CP): 1,78 64 48

0,11 3a4er c OEeHKOM 3auer ¢
Bua KOHTPOJISI: KYpCOBOii MPOEKT 4) OIIEHK O

(©)

AHHOTAIUA padoyeld MPOrpaMMbl JMCHUATIINHBI
«HauepTaTte/ibHasi reOMeTPHUsI B TEXHOJIOTMH CHHTETHYECKHUX OHOJIOTHYECKH AKTHUBHBIX
BellleCTB, XHMHUKO-(papMaleBTHYECKHX NMPenapaToB U KOCMETHYECKHX CPeICTB»
(51.B.1.09)

1. Heab JUCHMIUVIMHBI — TpHOOpETeHHE CTyJAeHTaMHd 3HaHUH B  obiactu
HauepTaTesIbHOM TIeOMETpUHM, OCBOEHME OCHOBHBIX MOJIOXKEHUH pa3pabOTKH
MIPOEKIIMOHHBIX YEPTEKEH, NIPHUMEHSIEMbIX B HHXEHEPDHON IPAKTUKE, pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEICTABICHUH, HEOOXOIUMBIX B KOHCTPYKTOPCKOI padoTe.

2. B pe3yabTrare wu3yYyeHHs [MCUHMILIMHBI oOOy4yaloummiicsi 1o mnporpamme
0akaJlaBpUAaTAa J0JIKEH

Obnadams cnenyroumumu o0mekyasTypabiMEu (OK), obmenpodeccuonansasivu (OITK)
u npopeccuonansbiMu (I1K) komMmeTeHIIIMY:

— cImocoOHOCTBIO K CaMOOpraHu3auu u camooopazoBanuio (OK-7);

— BIIQJICHUEM OCHOBHBIMH METOJIAaMH, CIOCO0AMHU M CPEICTBAMHU MOJYYCHHUS, XPaHCHHS,




nepepaboTkn WHGOpPMAlKK, HaBBIKAMH pPabOThI C KOMIIBIOTEPOM KakK CpeACTBOM
yrnpasienus uadopmanueii (OI1K-5);

— CHOCOOHOCTh MPUHUMATh YYacCTHE B pa3pabOTKe CPEICTB TEXHOJOTHUECKOTO OCHAIICHHS
MAaIMHOCTPOUTENBHBIX Mpou3BoAcTB (ITK-9).
3uamo:

— OCHOBHBIE 3aKOHBI TE€OMETPHUYECKOro (OpPMUPOBAHHS, TOCTPOCHHS U B3AUMHOTO
[IepeCceUeHHs] MOJIENEeH IUIOCKOCTH U IPOCTPAHCTBA, HEOOXOAMMBIE Ui BBIIIOJHEHUS
YTEHMUsI YEepTEKEW KOHCTPYKIMM, pElIeHue MO3UMLIUOHHBIX, METPUYECKHX 3ajad,
BBIIIOJTHEHUE Pa3BEPTOK MOBEPXHOCTEM;

— TpeuMyliecTBa Trpaduveckoro cmocoba mpeacTaBieHus HHGOpMAIMH, TpauyuecKue
(hopMBbl, rpaMMaTHKY.

Ymems:

— BOCHPUHHMMATH ONTHMAJILHOE COOTHOIIIEHHE YacTeW M IEeJIOr0 Ha OCHOBE rpaduyecKux
MO/IENIEeH, MPAKTUUECKH PeaTu3yeMbIX B BUJIE YEPTEKENH KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB; HCMOJIL30BaTh UYEPTEXK, TEXHUYECKUH PUCYHOK I  T'papUIecKoTo
MPEACTABICHUS TEXHUUECKUX PEIICHUI;

— wucnosb3oBath cTaHnaptsl ECKJl, KOHCTPYKTOpPCKYIO AOKYMEHTAalMIO (YEpTEXHYIO U
TEKCTOBYIO) B MPOU3BOJICTBEHHOM, MPOEKTHOM U HCCIIE0BATENbCKON padoTax.

Braoems:

— OCHOBHBIMHU TOHSTHSAMH, CBSI3aHHBIMH C T'paHUecCKUM MpejcTaBleHueM HWH(opManun
rpau4ecKuMU CIIOCO0aMH PEIIeHUsT METPUUYECKUX 3a7a4 MPOCTPAHCTBEHHBIX 00OBEKTOB
Ha YepTexax, METOJIaMH TPOCIUPOBAHMS U N300paKEHHs MPOCTPAHCTBEHHBIX (OPM Ha
TUTOCKOCTH TIPOEKIINH.

3. Kparkoe coaep:kanue IUCHUNIHHBI:

[Ipenmer HavepraTenbHOW TreomMeTpud. Buaesl mpoenupoBaHus. KOMIUIEKCHBIN YepTex
TOYKM Ha 2 W 3 IUIOCKOCTH MNpOoeKiuil. CBs3b CHUCTEMBI IUIOCKOCTEH MPOEKUHMA C CHCTEMOU
MPSAMOYTOJIbHBIX KOOpAUHAT. KOMIUIEKCHBIN yepTex npsaMoiul. [IpsiMble U MIOCKOCTH, YaCTHOTO
noJjioxkeHus. OnpenieeHne HaTypaJibHOM BEJIMYMHBI OTpe3Ka. B3auMonpuHa jie:kHOCTh TOUYKHU U
npsMoil. ['1aBHbIe JTUHUM IUIOCKOCTH. B3anmMHOe pacmojiockeHue IBYyX NpsmbiXx. OnpeneneHue
BUIMMOCTH Ha KOMILIEKCHOM uepTeke. BzaumHoe pacnosniokeHue npsiMoil U IJIOCKOCTH, ABYX
mwiockocteil. [lepneHauKyasspHOCTh NPSIMOM M IUIOCKOCTH, JIBYX HPSMBIX, JIBYX IIJIOCKOCTEH.
CrniocoOs1 mpeoOpa3oBaHus KOMIUIEKCHOTO YepTexka. Criocod BpaiieHust BOKPYT MPOEHUPYIOIINX
npsambix. Crnoco0 BpalieHus BOKpYr mpsMoil ypoBHs. [lnockomaparienbHoe mepeMelieHue.
Croco6 3ameHbl TIOCKOCTEH mpoekiuid. OCHOBHBIE 3a/lay, peniaeMbie CIIOCOOOM 3aMEHBI
mIockocTei mpoekuid. Kpupelie manm 1 noBepxHoctu. OOpa3oBaHue, 3aJaHUE U H300paKeHUE
noBepxHocTed. [loBepxHOCTHM BpamieHus: KOHyC, cdepa, UwiIuHAp, TOp. llepeceuenue
MOBEPXHOCTH € IUIOCKOCThIO. Ilepeceuenne moBepxHocTH ¢ JuHUEH. [lepeceueHue
nospepxHocre. Meron cekymux miockocted. Ilepeceuenue moBepxHocTen.  Meton
KOHILIeHTpUYeckux chep. MeTon KoHIEHTpUuUecKux cdep. MeTon SKCUEHTPUUYECKUX cdep.
AKCOHOMETPUYECKHE MPOEKIIHNH.

4. O0beM yuyeOHOM TUCHHMIIINHBI

Bunsl yaeOHOM paboTh B 3ayeTHBIX B akagem. B actponom.
eAUHULAX gacax yacax

O0mas TpyA0eMKOCTb M CIHIIJIMHBI 110 4.0 144 108
Y4eOHOMY IJIAHY

KonraktHas padora (KP): 0,3 12 9




Jlexuu (JIek) 0,15 6 45
[TpakTaeckue 3anstus (113) 0,15 6 45
Jlaboparopusbie 3ausTus (J1ab) - - -
CamocrosiTesbHnasi padora (CP): 3,6 128 96
PacuerHo-Tpaduueckue paboThI 0,9 34 25,5
[TonroToBKa K KOHTPOJIBHBIM paboTam 0,6 20 15
Jlpyrue BHJIbI CAMOCTOSTENBHOM PabOTHI 2,1 74 55,5
Bujx koHTpoJIs: 3a4eT / IK3aMeH 0,1 3auer 3auer
€ OLICHKOM C OLICHKOM
(4) ©)

AHHOTAIUA Padoyveid MPOrpaMMbl JUCHHILIHHBI
«JlabGopaTopHbIi NPAKTHKYM 110 MPOIECCAM M aNNApaTaM XMMHUYECKO TEeXHOJIOT M)
(h1.B.1.10)

1. Henp paucuMmJMHbI — 3aKpEeIUIEHWE 3HAHWUM, TMOJYYEHHBIX MpPU HU3YyUEHHUH
muctumnHel «[Iponeccsl U anmapaTrbl XUMHUYECKOW TEXHOJIOTHH» B 0OJIACTH OCHOB
TUIPABINYECKUX, TEIUIOOOMEHHBIX U MAacCOOOMEHHBIX MPOIECCOB, YTO HEOOXOIUMO

IpyU MOATOTOBKE OakalaBpoB IO JaHHOMY HANpaBiICHUIO JUIsl  HAy4yHO-
HCCIEA0BATENBCKON U IIPOEKTHO-TEXHOJIOTHYECKON IEATEIbHOCTH.
2. B pe3yabraTe wu3y4YeHUs] MCHUILUIMHBI OOy4YalOIIMiicd 1O mporpaMmme

0akaJIaBpUATA J0JIHKEH

Obnadams cnenyromumu odmenpodeccnonanpbHpiMu (OIIK) u mpodeccnoHabHBIMU

(ITK) koMmeTeHIUAMU

— CHOCOOHOCTHIO M TOTOBHOCTHIO MCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTMCHUIUIAH B Tpodeccronanbhoi aesreiapaoctr (OIMK-1);

— CHOCOOHOCTHIO HAJIaXKUBATh, HACTPAWBATh M OCYIIECTBISATH MPOBEPKY 00OpPYIOBaHUS U
nporpaMMmubix  cpeactB  (IIK-6) B obmacT  NMpoOM3BOJICTBEHHO-TEXHOJOTHYECKON
NesITeNIbHOCTH;

— CHOCOOHOCTBHIO IUIAHUPOBATH M MPOBOAUTH (PU3UYECKHE M XMMHUYECKHUE SKCIIEPUMEHTHI,
MPOBOJUTH OOpPabOTKY HMX pe3yJlbTaTOB M OLEHUBATH TOTPEUIHOCTH, BBIJIBUraTh
TUNOTE3bl M yCTaHABJIMBATh TPAHUIBl UX TMPUMEHEHHUS, TMPUMEHATH METOJIbI
MaTeMaTHYeCKOr0 aHalIu3a U MOJICIUPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO
uccnenoanus (I1IK-16) B obnactu HaydyHO-HCCIEI0BATEIBCKON NEATEILHOCTH.
3namo:

— 3aKOHBI IEPEHOCA UMITYJIbCA, TEeIJIOTHI U MaCCHI;

— OCHOBHBIE YpaBHEHHS NPUKIATHOW THUAPABIUKA U 3aKOHOMEPHOCTH IEpEMEIICHHUs
JKUJIKOCTEH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB OCaXJIEHUs, (UIBTPOBAHMS U TEUCHUS Yepe3
3epHUCTBIE CIIOH;

— (DU3HUECKYIO CYIIHOCTh IPOILIECCOB TEIUIO- U MacCOOOMEHa; OCHOBHBIE KWHETHYECKHE
3aKOHOMEPHOCTH MacCOTEpeHOca sl CUCTeM ra3(Iap)->KUIKOCTh;

— TUIOBBIE MPOIIECCH XMMHUYECKONH TEXHOJOTHH, COOTBETCTBYIOIIUE ammaparbl U METOIbI
WX pacuera.

Ymemy:

— ONpEeNeNaTh XapakTep JBWKEHUS )KUIKOCTEH U ra3os;

— HCIOJIb30BaTh OCHOBHBIE KHHETUYECKUE 3aKOHOMEPHOCTH TEIUIO- M MacCoIepeHoca mpu
aHaJIM3e TeIJIOBBIX U MAaCCOOOMEHHBIX MPOIECCOB;

— COCTaBJIATH MaTepHUaIbHbIC U TEILIOBBIE OANTAHCHI ATl CUCTEM ra3 (Tiap)->KUIKOCTh;

— paccuuTHIBATh MMapaMeTPbl HACOCHOTO, TEIJIO- U MaCCOOOMEHHOTO 000pYIOBaHMUS;

— COCTaBJIATh TEXHOJIOTHUYECKHE CXEMbI M U300paXkaTh HA HUX OCHOBHBIE allapaThl,



— aHAIM3UPOBATh OSKCICPUMEHTAIHLHO TIOJNYyYCHHBIE M TEOPETHYECKH PACCUUTAHHBIC
MoKa3aTenau paboThI aIaparos.
Braoemw:
— METO/IOJIOTHEH pacueTa ruJpOMEXaHUICCKIX, TETUIOBBIX U MaCCOOOMEHHBIX TPOIIECCOB;
— METOJaMH COCTaBJICHMS TEXHOJOIHIECKUX CXEM.
3. KpaTtkoe conep:kaHue THCHUTIIHHBI:

Nen/m | HaumMeHoBaHuUe J1a00paTOPHBIX padoT

1 Omnpenenenre peKMMOB TEUEHUS JKUIKOCTEN.
2 W3ydenne nmpoduiis CKOPOCTEH MOTOKA B TPYOOIIPOBOJIE.
3 I'uapaBirueckoe COMPOTUBIICHUE B TPYOOTIPOBOJaX (METAIUTMYECKOM U

CTEKJISITHHOM) U 3JIEMEHTaX TPyOOIPOBOJIHON apMaTyphl.

4 Omnpenenenre THAPABIMYECKOTO COPOTUBIICHUS IPSMOTO y4acTKa
TpyOOIIpOBOJIa.

5 Ornpenenenre rupaBIMdeCKOro COMPOTUBIICHUS B AJIEMEHTaX
TpYyOOIIPOBOIHOM apMatypsl (Iuadparma, IpoccenbHbI BEHTHIID).

6 OmnpeneneHne THAPOANHAMHYECKOTO COMTPOTHBIICHHSI CyXOH CUTYATOM
TapeJKH KOJIOHHOTO arapara.

7 OmnpeneneHne THAPABIMYECKOTO COMMPOTUBIICHUS OPOIIAEMON CHTYATOM
TapeJKH KOJIOHHOTO arapara.

8 N3mepenue rujpaBIndeckoro CONpOTUBIEHUS TPYOHOTO U MEXTPYOHOTO
MPOCTPAHCTBA TETNIOOOMEHHOTO arapara.

9 KamubpoBka pacxomomepa BECOBBIM METOJIOM.

10 N3ydyenne xapaKTepUCTHK IIEHTPOOSHKHBIX HACOCOB.

11 Omnpenenenne  kodduimenta  Teronepeaavn B JBYXTPYOHBIX
TEII00OMEHHUKAX.

12 Tennomepenayua B METAUIMYECKOM M CTEKISSHHOM — KOXYXOTPYOHBIX
TEMI00OMEHHUKAX.

13 WHTEeHCMBHOCTD TEIUIONEpEIauy B MJIACTHHYATOM TETIO0OMEHHUKE

14 W3ydyenue mpolecca HeECTalMOHAPHOTO TEIJIOOOMEHa B amnmapare c
MEIIAJIKON U MOTPY>KHBIM 3MEEBUKOM.

15 Omnpenenenne Kod(PPUIIMEHTOB MaccoOTIa4yd B Ta30Boid (ase 1pu

HUCIIApCHUHN KXUIAKOCTHU B BOB,I[yH.IHBIﬁ INIOTOK WJIM IIPHU KOHACHCAlMU IIapa Ha
IIJICHKE ) KUAKOCTHU B Haca,HO‘IHOﬁ KOJIOHHE.

16 Omnpenenenve KOApOUIMEHTOB MacCOOTAaYd B KUAKOW (daze mpu
JecOpOIMH JUOKCHUIA YIIIepo/ia U3 BOJIbI B INICHOYHOW KOJIOHHE.

17 M3yueHre COBMECTHOTO TEIUIO- U MAacCOOOMEHA B HACAJIOYHOM KOJIOHHE.

18 W3yuenune mporiecca MpOCTON TEPErOHKH OMHAPHON CMECH H30IPOIaHOJ-
BOJIA.

19 W3yuenne rmporecca MPOCTOW TMEPEroHKH OWHApHOW CcMecH BoJa-
STUIICHIJIIUKOJb.

20 W3yuenune mpouecca MNEepUOANYECKON peKTU(dUKauu OUHApHOH cMecH
9TaHOJI-BOJIA.

21 Paznienenue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPaTHBIM OCMOCOM.

22 OmnpeneneHne CKOPOCTH CBOOOJHOTO OC@KICHUS TBEPAbIX YaCTHIl U
BCIUIBITHSI ITy3bIpEH B )KUIKOCTSIX.

23 W3yuenne npouecca GuiIbTpoBaHUs CyCIIEH3UU.

24 I'uapoarHAMUKA HEMOIBUIKHOTO U TICEBJIO0KHMKEHHOTO 3€pHUCTOTO CIIOS.

4.00beM yueOHOM IMCUMILINHBI



Bunsl yaeOHOI paboThI B 3auernbix | B akageMm. | B actponom.
enquHunax | Yacax Yacax

O0masi TpPya0eMKOCTb JAUCHUIIMHBI 10 2.0 79 54
yY4eOHOMY ILIaHY
KonTakTnas pa6ora (KP): 0,22 8 6
JIabopatopusbie 3anstus (JIad) 0,22 8 6
CamocrosiTtesnHasi padora (CP): 1,67 60 45
Bua xkoHTpoJs: 3a4eT / 3k3aMeH 0,11 3auer 3auer

(4) (©)

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUILITHHBI
«XHMMHS H TEXHOJIOTHSI OMO0JIOTHYeCKH AKTHUBHBIX BemecT» (b1.B.1.11)

1. Heab AucuMmimHbl - GOPMUPOBAHUE Y CTYACHTOB CUCTEMATU3UPOBAHHBIX 3HAHUH O
METO/IaX CHHTEe3a, TEXHOJOTUSX TOJIydeHHUs, MeXaHu3Max JeHCTBUS U MPUMEHEHUU
OMOJIOTMYECKH aKTUBHBIX BEIECTB, MOBBIIIEHHE MPO(ECCHOHATbHBIX KOMIETEHIIMH B 00JacTH
MOJIyYE€HUSI M HCIIOJb30BAHUS COBPEMEHHBIX OHOJIOTHYECKH AKTHBHBIX BEIIECTB CEJIbCKO-
XO3S5IIICTBEHHOT 0, BETEPUHAPHOTO U MEIMIIUHCKOTO Ha3HAYECHHUS.

2. B pe3yabrare u3yYeHHs AUCHUILUIMHBI OOyYalIMiicd MO0 mNporpaMmme
0akajiaBpUaTa J10JIKeH

Obnaoams cnenyromumu obuienpodeccuonanbubiMu (OIIK) u npodeccronanbHbIMU

(ITK) koMmeTeHIHAMU

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKOH KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEUIECTBA JUISI TOHUMaHHS
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

— TOTOBHOCTBIO HICIIOJIb30BaTh 3HAHHSI O CTPOCHUH BEIECTBA, PUPOIC XUMHUECKOW CBSI3U
B Pa3IMYHBIX KJIACCAX XMMUYCCKUX COCTUHCHUH U1l MOHUMAHUS CBOMCTB MaTepPHAJIOB U
MeXaHHU3Ma XUMUYIECKUX POIIECCOB, TPOTEKAIOIINX B OKpyx)atoiieMm mupe (OITK-3);

— CHOCOOHOCTBIO ¥ TOTOBHOCTBIO  OCYIIECTBIISATh TEXHOJIOTHMUECKUH  Iporecc B
COOTBETCTBUU C PErJIaMEHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI U3MEPEHUS
OCHOBHBIX ITaPaMETPOB TEXHOJIOTHYECKOTO TpoIiecca, CBOMCTB chIphs U npoaykiuu (ITK-
1);

— CHOCOOHOCTBIO HCIIOJIB30BaTh MpaBHJIa TEXHUKH OC30MaCHOCTH, IPOU3BOJICTBEHHOM
CaHWUTAPUH, TIOXKAPHOW OE30MaCHOCTH ¥ HOPMBI OXpaHbl TPY/a, U3MEPATh M OICHUBATH
napameTpbl  MPOU3BOJACTBEHHOIO  MUKPOKJIMMATa, YpPOBHS  3albUICHHOCTH |
3ara3oBaHHOCTH, IilyMa ¥ BuOparmu, ocserieHo (ITK-5);

CMOCOOHOCTh TPOBOJMTH aHAIU3 ChIPbsS, MarepUajioB W TOTOBOW MPOJYKIIHH,
OCYIIIECTBIIATH OIIEHKY pe3yiabTaroB ananusa (ITK-10);
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKUX DIIEMEHTOB, COCIWHEHUU U

MaTCpruajIOB Ha UX OCHOBC I PCHICHUS 3a4a4 HpO(I)CCCHOH&J'ILHOfI ACATCIBbHOCTHU (HK'
18).

3Hamo. -

-001acT MpUMEHEHHs, Kiaccuukamuio ONOIOrMYeCKH aKTUBHBIX BEIIECTB;

- TPHUHILHUIBI ¥ METOJBI pa3pabOTKU OMOJIOTUYECKH aKTUBHBIX BEIIECTB C 3aJaHHBIMU
CBOMCTBaMH;

- IUPOKO MPHUMEHSEMbIE TPECTaBUTEN OCHOBHBIX KJIAcCOB IrepOUIIUIOB, PETYISTOPOB
pocTa, WHCEKTUIUAOB, (DYHTUIIUIOB, 300IMI0B, BHICOKOTOKCHYHBIX BEIIECTB, JIEKAPCTBEHHBIX
MPEIaparoB;




ymemn:

-aHAJIM3UPOBATh PA3IMYHBIE METOJbl CHHTE3a OHMOJOTMYECKH AaKTHBHBIX BEIIECTB,
BBIOpaTh HabO0JIee TEXHOJIOTHUECKH TPUMEHUMYIO CXEMY TTOJIYUIEHUs JCHCTBYIOMIErO BEIIECTBA;

-000CHOBaTh MPUMEHEHHE PA3UYHBIX KJIACCOB OMOJIOTMYECKH AKTHBHBIX BEIIECTB B
3aBUCHUMOCTH OT OCOOCHHOCTEH MPUMEHEHHS, BUa BPEIOHOCHBIX OPraHU3MOB, BOZHUKHOBEHUS
PE3UCTEHTHOCTH, a TAK)KE HAPYIICHUSI HOPMAIBHON JIESTEILHOCTH OPraHN3Ma YeJIOBEKa;

- IO XMMHYECKOW CTPYKTYpEe COCOMHEHHUS BBIIBUTH (hapMako(popHbIE (parMeHThl H
000CHOBAaTh MEXaHU3M JICUCTBUS OMOJIOTUIECKH AKTHBHBIX BEIICCTB;

e1a0emo.

-METOJJaMH CHHTE3a IMHPOKO MPUMEHSIEMBIX MPEIACTABUTEICH repOUIIUI0B, PETYISTOPOB
pocTa, MHCEKTULIMAOB, (PYHTHIIUAOB, 3001MI0B, BHICOKOTOKCHUYHBIX BEIIECTB, JICKAPCTBEHHBIX
npenapaTos;

-HaBBIKAMH JKCIIEPUMEHTAIILHON pabOThI MOTYyYeHUsS OMOJIOTUUECKH aKTUBHBIX BEIIECTB,
MIPUMEHEHUSI COBPEMEHHBIX (DU3UKO-XMMHUYECKUX METOJIOB aHalu3a HJsl MOATBEPXKICHUS HX
CTPYKTYPBHI.

3. KpaTkoe coaepxaHue JMCUMILIUHBI:

1. BBenenue

enmn wm 3amaum Kypca B MOATOTOBKE WHXKEHEpA I XUMHKO-(apMameBTHYECKON U
KOCMETHYECKOM  TMPOMBINIJIEHHOCTH. TpeOoBaHMs, TPEIbsSBIIEMble K  IMPOU3BOIACTBAM
cyOCTaHIIMIA JIEKAPCTBEHHBIX CPEACTB M BCIIOMOTATEIBLHBIX MAaTE€pPUAOB, HCIOJBb3yeMBIX B
XUMUKO-()apMareBTHIECKON U KOCMETHIECKOW MPOMBIIIIIEHHOCTH. .

2. Ilpouecchl OKUCTIEHUS

OO0mrasi xapakTepUCTHUKA OKHUCIHUTENCH, NMPUMEHSIEMBIX B TEXHOJIOTHYECKHX IMpoIeccax
oKucJeHUs. TexXHOIOTHUs OKUCIICHHUS IO HACHIIIEHHOMY aTOMY YriiepoJa B ali(aTudeckoM psiy.
['oMOreHHBI1 M TeTepOoreHHbId KaTaIuTH4Yeckuid mpouecc. IlomydeHne ruaponepoKCcuaos,
CUHTETUYECKUX >KUPHBIX KHCIOT, CIUPTOB, KETOHOB, IWKAPOOHOBBIX KHUCIOT. TexHOJoTrus
LMKJIOI€KCAaHOHA, KalpoJjakTaMma, AaMUHOKAaIlPOHOBOM KHUCJIOTBI, aJUIUHOBOM  KHUCIOTHI,
[IAaBEJIEBOM KHUCIIOTHI, aKPOJIEMHA, OKCHUJIA STHUIICHA.

TexHOoNmoTHsI OKUCIICHHSI COCIMHEHUM apoMaTH4ecKoro psma. OKucieHne OOKOBOW IETH
ankmi6en300B. [lonmyueHne apoMaTuyecKux aibJErua0B U KapOOHOBBIX KHUCIOT. TeXHOJIOTHS
OcH3anpaernia, OCH30MHOM, NM-HUTPOOCH30MHOU, (TaneBol, u3odTaneBoi U TepedraneBoi
kucnot. OKHUCIIeHHe aToMa yriepoja IMKia. TexHonorus (raneBoro, MaJeHMHOBOTO U
Ha(TaNeBOro AaHruApPUIOB, aneHapTeHXHHOHA. TeXHOJOTHS  aHTPAaHUIOBOM  KHUCIOTHI.
[Tonyyenne ruapokcucoequHeHnidl. CpaBHUTENbHAS XapaKTEPUCTUKA pa3JIMYHBIX METOJ0B
MOJIy4eHUs IUKIJIOTeKCaHOHA U (peHoa.

KoHTposs npo1rieccoB OKUCICHHUST U aHAIU3 KOHEUHBIX MPOIYKTOB. Mepbl 0€30MacHOCTH U
9KOJIOTMYECKHE BOMPOCHI IPU OPraHU3aLMU [IPOLIECCOB OKUCIICHHUS.

3. IIpouecchl KOHAEHCATTUN

Peakuuu koHJOeHCAlMM apoOMAaTUYECKHX COCIWHEHUH, HE MPUBOAALINE K OOpa30oBaHHIO
HOBBIX LUKIOB. KoHmeHcanusi ¢ anudaTHUeCKUMM albIeTHIaMd U KEeTOHaMH. TexXHOJOorus
OKCUMETHIIMPOBAHUS, AHApUIMETaHOB. Peakius xjop- u OpommerunupoBanus. KonaeHcanus
CO cnupTamH, ojeduHAMH M OKCHJIOM ITHUJieHa. TeXHONorus Kymona, [-(GpeHUIITUIOBOTO
cnupta. KapOokcunupoBanue apomatuueckux coeauHeHuil. Peakuus Komwp6e-IlImuara.
TexHoIOTHS CaNUIIMIOBON KHCIOTHI, M-THAPOKCHOEH30MHOM KHCIOTHI, OKCUHA(TONHBIX KHUCIIOT.

DopMUIUMPOBAHUE apOMaTUUYECKUX coeauHeHui. Peakums ['arrepmana, ['arrepmana-
Koxa, Tumana-Paiimepa, Bunbcmaiiepa-Xaaka. TexHonorusi caauuuiaoBOro anbAeruja, 2-
rupokcu-1-nadranpaeruna, WHAON-3-anbaeruga. Peakuuu KOHAGHCAIIMM B TMPUCYTCTBUU
XJIOPUCTOTO amOMHUHUS. AJkunupoBanue no dpunenro-Kpadrey. ObnacTu mpuMeHeHHUs 3TOTro
mporiecca. M3omepusanus mnpu  ankwiupoBaHud. AnwmnupoBaHue no Dpupenro-Kpadrey.
TexHosnorust mpou3BOJIHBIX aneTopeHoHa U OeH30(EeHOHA, MPOU3BOIHBIX OCH30MIOEH30MHOM
KUCTOThl. [IprMeHeHHne TMpOU3BOJHBIX aleTOPeHOHa B KadecTBE JYIIMCTHIX BEIIECTB.
[TeperpynmupoBka @puca. TexHOTOTHS O-THIPOKCHUAIIETOPEHOHA.



Konnencauuu, npuBogsmie Kk 00pa3oBaHUIO HOBBIX IIMKJIOB. TE€XHOJIOTHS 2-3aMEIIEHHBIX
AHTPAXWHOHOB, XWHU3apuHA. OKHUCIWUTETbHBIE KOHJCHCAIMU. TeXHOJIOTHs OEH3aHTpPOHa,
MIPOU3BOIHBIX TUOCH3MUPEHXUHOHA, BUOJIAHTPOHA.

Konpencanmu ¢ oOpa3oBaHueM [JBOWHOW CBSI3U yriepon-yriepoa. KonnmeHcanus mo
kapOonmnpHOW  rpymme. Konnencanusi — Kusiizena-Ilmunra.  Ilomydyenume — XaJKOHOB.
KonaeHcauuu no akTUBUpOBaHHOM MeTHIIbHOM rpymiie. [logydyeHne npou3BOgHbIX CTHIIbOEHA U
METHHOBBIX IPOW3BOIHBIX: IMAHUHOBBIC KPACHTEIH, XUHO(TAIOHEI.

Konpencauuu c oOpa3oBaHHeM TeTEepOLUKINYECKUX cucTeM. [losyueHue mnupa3osos,
MMUPA30JIMHOB,  NHPA30JIOHOB,  IHUPUJIMHOB,  XWHOJHMHOB,  HM30XUHOJMHOB,  WHJOJIOB,
OEH30THA30JI0B, KyMapHHOB. PoOJIb TeTepOLMKIMYECKHX COCIMHEHHH B (hapMaleBTHIECKOM
XUMUH.

4. N-, O- u S-ankuaupoBaHue

lens BBeAeHUS AJIKUIBLHOW TPYMIBI B aMUHBI, COUPTHI U (DEHOJBL. AJKUIUPYIOIINE
areHThl, UCIIOJIb3YEMbIE B TEXHOJIOTUHU MTPOAYKTOB TOHKOTO OPraHMYE€CKOTO CHHTE3A.

TexHonmorus alKWIMPOBAHUS aMUHOB. AJIKUJIUPOBAHUE CIUPTAMH, MPOCTHIMU dPUpPaMu U
QIKWITAIOTeHUIaMU. AJIKWIMPOBAHUE C HCIIOJIb30BAHMEM OKCHJA 3TWJIEHA. TEeXHOJOTMYecKHe
0COOEHHOCTH OpraHU3aluH npoueccoB. KOHTpOIs Ipy MPOBEIECHUH IPOIECCOB aTKUIUPOBAHUSL.
Paznenenne cmecu ankunmamMuHOB. Metonwsl uaeHTHUKAUU ankwiaMuHOB. TexHomorust N-
Metwi1, N-31mn-, N-xmopatin- u N-oKCHATHIIaHWIUHOB. TEXHOJIOTHS TPOU3BOAHBIX TJIMIIMHA.
TexHonmorusi YETBEPTUYHBIX AMMOHMMHBIX coneil. OOJacTH NPUMEHEHHS YeTBEPTUUHBIX
aMMOHMUHBIX coJieil. KaTnOHHbBIE TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA.

AnxunupoBanue crnuptoB U (eronoB. TexHomoruss mpocteix 3pupon. [lomyderue
METWJIOBBIX M OSTUJIOBBIX 3(upoB ¢denosnon. Ilpumenenune »>¢upoB (¢GEHOJIOB B KayecTBE
JOYIIMCTHIX BEIIECTB M JIEKApCTBEHHBIX cpelcTB. KapbokcuMeTnanpoBaHue CuupToB U (peHOIIOB.
[TonyueHnue apUIOKCUYKCYCHBIX KHCIOT U UX OMOJOrudeckasi akTUBHOCTb. [lonydenue a¢pupos
LEeJUTI0N036l U KpaxMana. KapOGokcumeTuiiemnono3a, KapOOKCHMETHIIMPOBAHHBIM Kpaxmal,
TUAPOKCUMETHIINPONWILEIII0N03a. TeXHOIorus 3STUX MNPOAYKTOB M HMX IPUMEHEHUE B
(dapMaleBTUUECKON MPOMBIIUIEHHOCTH W MeauuuHe. llomydyeHune »(QUPOB STUICHIIMKOJS.
[Mommytunenrnukonn. Wx  npumeHeHne B ¢apMareBTUYECKOW W KOCMETHYECKOH
MIPOMBIIJIEHHOCTH B KAYECTBE HEMOHOT€HHBIX IOBEPXHOCTHO-aKTUBHBIX BEILIECTB.

AnxunupoBanue TuogpeHosoB. [lonyuenrne apunTHOYKCYCHBIX KHCTIOT.

Mepsl 1IPEAOCTOPOKHOCTH U HKOJOTMYECKHE AaCHEKThl IMPU OpPraHU3alHUH IPOLIECCOB
ankuiupoBaHus. KOHTposIb Ka4ecTBa KOHEUHBIX IIPOYKTOB.

5. N-, O- u S-anustupoBanue

Lenb BBeeHMS allMILHON TPYIIIBI B aMUHBI, CIIUPTHI U (PEHOJIbI. ALMIUPYIOLIUE areHThI.

AnunupoBaHuE aMHUHOB. 3alldTa aMUHOTPYMIBI C TMOMOINBIO AlMIBHOTO (parMeHTa.
Bpemennoe anuwivpoBaHue. YAaleHHE alWIbHOW 3alMThl. BiMsHME OCHOBHOCTM aMHHA Ha
BBIOOp AI[MIIMPYIOLIEr0 areHTa. T[eXHOJOrus mapaieramolia U €ro aHajaoroB. TexHoJorus
cynbboHmnaMuaoB. [IpumMeHeHHe TMNPOU3BOAHBIX M-aMHUHO(EHONTa U Cyab()OHUIAMHUIHBIX
MpenapaToB B MEAUIIMHCKUX LIEJISX.

O- u S-atmnupoanue. [lonyuenue crnoxHbIX 3GUPOB PeHona.

Texnonorus acnupuHa, TUI0KanHa, Cyab(haMUIOB.

6. Ilpoueccel ruapaTanmu, AeruapaTanum u repupukanun.

I'unponus XJIOPHPOU3BOAHBIX M INETOYHOE JACTHAPOXJIOPHUPOBAaHHE B amupaTHIeCKOM
psany. TexHoJorus rivuepruHa, alIIOBOrO CIUPTA, SMUXIOPTUIPUHA.

I'mpparaums wu neruaparauusa. [lonmydyenuwe aneranbaeruga, YKCYCHOTO aHTHAPHUIA,
CTUpOJIA.

Orepudukarusa. OOIMe BOMPOCH TEXHOJOTHH CIOXKHBIX QHPOB KapOOHOBBIX KHCIOT.
Texuosorust cuHTeTHYECKHUX KUPOB. [lonydenrne u npuMeHeHue Y3PUPOB YroJlbHOM, a30THOH U
dochopHoit  kucnoT. TpuHUTpOTIAUIEpUH. AIETUIBHBIE TMPOU3BOJHBIE YIIEeBOAOB. Mx
MpUMeHeHne B (papMarieBTHUeCKON MpOMBINUIEHHOCTH. CHOXKHBIE d(UPBI YKCYCHOW KHUCIOTHI,
KaK JYIIUCThIE BEIIECTBA, UX MPUMEHEHUE B MUIIEBONM U KOCMETUYECKOW MPOMBIIUICHHOCTH.



[Tomy4yenue cii0XHBIX 3UPOB U AMHUJIOB APOMATUYECKUX KAPOOHOBBIX KUCIOT M UX MPUMEHEHHUE
B (apmameBTHUYECKON NpOMBINUIEHHOCTH. HoOBOKawH, aHecTe3nH, 3(UPHI  CATUIMIOBON
KHUCIIOTBHI.

7. Ana30TMpOBaHMe M NIPEeBPALLEHUA HA30C0eJHHEeHHIT

TexHonmoruss aua3oTUpoBaHus. JlMa3oTUpyOIME AareHThl. BinsgHME OCHOBHOCTH
apoOMaTU4YeCKOro aMHMHA Ha BBIOOp IMA30THUPYIOLIEro areHta. MeXaHu3M J1Ma30THPOBAHUS.
TexHosorust AMa30TUPOBAHUS aMUHOB PA3JIMYHONM OCHOBHOCTH. CTpOo€HHE AHMa30COEANHEHUM.
[IpeBpaienuss AuUa30COEAUHEHUMN, CBA3aHHbIE C BBIAEICHHEM a30Ta. 3aMe€Ha JUa30IpPYIIIIbl
aTOMOM BOJIOpPOJia, XJOpoMm, OpomoM, uojaoMm, ¢TopoMm, TuApoKcUrpymmond. OOpazoBaHue
OMapuIbHBIX TPOM3BOJAHBIX. Peaknum aua3ocoequHEeHUil 0e3 BBIIACTICHHS a30Ta. | eXHOJIOTHS
BOCCTaHOBJICHUS JMA30CEIUHEHUN a0 apuiaruapasuHoB. Peaknus azocoueranus. KoHTpoib
MIPOLIECCOB MA30TUPOBaHMs. Mepbl NPEIOCTOPOKHOCTH U SKOJOTHYECKHE AaCHeKThl IMpu
MIPOBEJICHUH 1Ma30 TUPOBAHUS.

8. OCHOBBI XUMMH U TEXHOJIOTHHM KpacureJiei

Omnpenenenue moHsATHE "okpamenHoe Teno”, "kpacurens”, "kpacka”, "murment”, "max”.
[IBeroBocnpusiTue riazoM uenoBeka. CHeKkTpajbHble U JIONOJIHUTENbHBbIE LBeTa. [IpuunHbI
n30uparenpbHOro norjouieHus: ceera. OCHOBBI TEOPUU LIBETHOCTH OPTraHUYECKUX COEAMHEHUH.
[TonsiTre o xpoMo(opHOI crcTeMe KpacUTEsl.

Knaccudukanus u  HOMEHKIaTypa  KpacuTeiedl. XuMuueckas  KiIacCH(pUKAIIHS.
Texamueckast kmaccuduranus. Kiaccudukanms 1o  obnactssm  mpumenenus. FDC-
knaccugukarus (CIIIA). CnpaBounas mureparypa o kpacutensm. Colour Index.

Krnaccel  kpacuteneit 1Mo TEXHMUYECKOM KiaccH(UKAaIMKM: KUCJIOTHBbIE, OCHOBHBIE,
MpOTpaBHbIE, MPSAMbIE, aKTUBHbIE, KyOOBBIE, AMCIEPCHBIE, PACTBOPUMBIE B OPraHHUYECKUX
cpenax, MUIMEHTBI, JaKW, KOMIIOHEHTHI JIJI1 OKACIUTEIBHOTO KpaIIeHUS.

OcCHOBHBIE KJIACChI KpacHTENIeH, MUCIOJIb3yeMble B (PapMaleBTHYECKON M KOCMETHYECKOU
MIPOMBILIJIEHHOCTH, METOJAbl MX MOJIyYEHHS] U KOJOpPUCTHYECKHE CBOMCTBA. llosmMeTHHOBEIE,
apWIMETAHOBBIEC, AHTPAXMHOHOBBIE, APUIIAMUHOBBIE, A30METUHOBBIE KPACUTEIH, a30KPACUTENH,
VHJIUTOUIHBIE KPACUTENH.

Brinmycknbie (hopMbI OpraHu4ecKiX KpacuTeseil 1 MUrMeHTOB.

Kpacurenu u kpacsue coctaBsl 17151 BOJIOC.

OcHoBHBIE MOKa3aTeNu KauecTBa Kpacurteneil it (apmaleBTUYeCKOH M KOCMETHYECKON
MIPOMBILJIEHHOCTH U METObI UX KOHTPOJIS.

4. O0beM y4eOHOM TUCHMIINHBI

B B B
Bunpl yaeOHOI paboThI 3aYETHBIX | aKaJeM. | aCTPOHOM.

eIMHHIAX | Jyacax yacax
OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 y4eOHOMY 4 144 108
JIaHYy
AyIUTOpPHBbIE 3aHATHS: 0,58 21 16,05
Jlexuun (Jlek) 0.28 6 45
[Tpaktueckue 3anstus (I13) 0.31 15 11,25
JlaGopaTopus - - -
CamocrositesbHas padora (CP): 3,17 114 85,5
CaMOoCTOSATENbHOE U3YUEHUE Pa3JIe0B AUCITUIUIMHBI 3,17 114 85,5
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9 6,45

AHHOTanuA padoveil NPOrpaMMbl JHCHHUILIMHBI
«I[IpombinienHas opranndeckas xumus» (b1.B.1.12)



1. Heab auCHUNIMHBI - (GOPMHUPOBAHWE Y OOYYAIOIIHUXCS CHCTEMAaTU3HPOBAHHBIX
3HAHHUHU O MCTOAAax CMHTC3a, XUMHUU U TCXHOJIOTMU NOJYYCHUA MHOTOTOHHAKHBIX OPraHUYCCKUX
MPOAYKTOB, HIMPOKO UCHOJB3YIOIMIUXCA B IPOMBIIIJIICHHOCTU U HAPOJHOM XO3SHCTBE.

2. B pe3yabrare wu3yYeHUs] AUCHHUILUIMHBI OOy4YalOIIUiicd MO mporpamme
0akajiaBpUAaTa JI0JI3KeH

Obnaoams crienyromumu mpodeccnonansabivu (I1K) komMneTeHIusIMHA:

- CIOCOOHOCTBIO M TOTOBHOCTH OCYIIECTBIISITh TEXHOJOTHYECKUH MPOIECC B COOTBETCTBHU C
periJaMeHTOM M HCI0JIb30BATh TEXHUYECKHE CPEICTBA AJISi U3MEPEHMs] OCHOBHBIX I[apaMeTpOB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chipbs 1 npoaykiuu ([TK-1);

- CIOCOOHOCTHIO TIPUHMMATh KOHKPETHBIE TEXHMYECKHE pEIIeHUs Npu  pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BHIOMpAaTh TEXHUYECKHE CpPEACTBA M TEXHOJOTMH C Y4ETOM
IKOJIOTMYECKUX TocieaAcTBIi ux npumenenus ([1K-4);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKHX 3JEMEHTOB, COECIUHEHUH U
MaTepHaJiOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonansHoi nesrenbroct (I1K-18).

3Hamb:

- OCHOBHBIE MEXAHU3MBbI PEAKIINN OPTaHUYECKON XUMHH;

- OCHOBHBIE CIIOCOOBI HE(Te-, Ta30-, YIIenepepadboTKU B MOJIYNPOAYKTHl OPraHUYECKOTO
CUHTE3a;

- CHOCOOBI TMOJIy4EHUS! KIIFOUEBBIX OPraHWYEeCKUX COEAMHEHWH IS MHOTOTOHHA)XKHOT'O
CUHTE3a;

- MPUMEHEHNE OCHOBHBIX MTPOJIYKTOB U UX MTPOU3BOJIHBIX B HAPOJIHOM XO3AUCTBE;

- cnocoObl KOHCTPYMPOBAHMS TEXHOJIOTMYECKMX CXEM MJIs CTaHJApTHBIX IPOLECCOB
IIPOU3BO/ICTBA MPOYKTOB OPraHMUECKOW XUMUM;

ymemn:

-aHAJIM3UPOBATh PA3IMYHbIE METOJIbl MOJIyYEHHs MPOJIYKTOB OCHOBHOI'O OPraHUYECKOro
CHHTE3a, BBIOpaTh Hanbo0s1ee TEXHOJIOTMUECKH TPUMEHUMYIO CXEMY IOJy4EeHHUs BEIIEeCTBa;

- IPOYECTh TEXHOJIOTMUECKYIO CXEMY XUMUYECKOTO IPOU30/ICTBA;

- 110 CXEME COCTaBUTh ONMMCAHNE TEXHOJOIMUECKOTOo Ipoliecca;

- OIPEAETUTh COCOOBI OUMCTKH BBIAEISIEMOIO BELIECTBA.

enadems.

- HAaBBIKAMH COCTABJICHHs TEXHOJIOTHYECKUX CXEM XMMHUYECKUX IPOU3BOJACTB U BbIOOpa
000pyI0BaHUS;

- OCHOBHBIMU METO/IaMU OPraHUYECKOI0 CUHTE3a;

- OCHOBHBIMM METOJIaMH aHalu3a I IOJATBEPXKIAECHUS COOTBETCTBUS KPUTEPHIM
Ka4yecTBa MPOJAYKTOB OPraHUYECKOTO0 CUHTE3a.

3. Kpartkoe coagep:xaHue TUCHHUIIHHBI.

1. Beenenue. Kparkas ucrtopus pa3BUTHS MPOMBIIIJICHHOCTH OPraHUYECKOTO CHUHTE3a,
3HAYEHUE JJIs1 HApOAHOTO X03siicTBa. [IpOIyKThI MPOMBIIIIIEHHOCTH OPraHUYECKOTO CHHTE3a KaK
UCXOJHBIE BEHIECTBA JJS TIOMYYCHHs] MOHOMEpPOB, OMOJOTMYECKH aKTUBHBIX BEIECTB,
MOBEPXHOCTHO-AaKTUBHBIX  BEIIECTB, IUIACTU(UKATOPOB, TOIUIMBA, MX XapaKTEPUCTHUKA.
OCHOBHBIE UICTOYHUKH CBIPbS, UX XapaKTEPUCTHKA.

2. Ilpoueccsl OKuCIEHUS W TUApUpOBaHMs. Poib mpoueccoB OKHUCIECHUS B
MPOMBILIJIEHHOCTH OPraHuyeckoro cuHre3a. COBpEeMEHHbIE MPEACTABICHUS O MEXaHM3Max
peakluMil OKUCIEHUsT OpraHuyeckux coeauHeHui. IIpombinuieHHble okucautenu. OKHCIIEHHE
pPa3IUYHBIX KIJIACCOB OpraHMYecKuX coeauHeHuid. JKunakodaszHele U razodasHble MPOIECCHI
OKUCIIEHUS  YIJEBOJOPOJOB,  CHOUPTOB,  ambAeruyioB.  OKUCIAUTENbHBIA  aMMOHOJM3.
Knaccudukarusi, CeleKTUBHOCTh, MEXaHU3M pPEaKIUil THUIPUPOBAHHS HAa TETEPOTEHHBIX
karanu3atopax. [ mapupoBanue QpeHona, aHUINHA, OKCHIA YTIIepoaa.



3. TI'maponu3, ruaparanusi, STepuUHKanusi, ankwiupoBaHue. lIpumeHeHue peaxkuui
THJIPOJIN3a, THAPATAIUH, 3TepU(UKAIIN B TPOMBIIIJICHHOCTU. [ HpOIN3 raloreHInpou3BOIHbIX,
HUTPWIOB, CIOXHBIX 3¢upoB. Ilpomeccsl ruaparanuu STHICHOKCUAA, 0JIEDUHOB, AlETHIICHA.
Orepudukanys. [Iporeccs ankuimpoBaHus napahuHOB U APOMATHIECKUX YIIIEBOIOPOIOB.

4. Peakuum rajoreHupoBaHus. lcronb3oBaHME peakUUMi TaJOTE€HUPOBAHUS U
raJIOTEHIPOU3BOHBIX B OpraHMYECKOM cHHTe3e. Kiaccudukanuss peakiuii rajioreHupOBaHUs.
Peakuuu paavkanbHOTO 3aMECTUTENIBHOTO TajOr€HUPOBAHUS aJKAHOB M AJKEHOB. 3aMEIlleHUE
TUAPOKCHIIBHOM TpyNIbl HAa TajJoreH B CIHUPTaX M KapOOHOBBIX KHCIIOTaX. 3aMECTUTEIbHOE
raJIOTEHUPOBAHUE  KAPOOHWIBHBIX COEAMHEHUH. XJIOPDUPOBAHME CHUHWIBHON  KUCIIOTHI.
['amorenupoBanne apoMaTUYECKUX COEOUHEHHH B SApO0 M OOKOBYIO Lienb. AJJIUTUBHOE
TaJIOTCHUPOBAHUE AaJKEHOB M AaLETWICHA. [ MIpOraJloreHHMpOBAHHME AaJKEHOB M ALCTUIICHA.
Peakuuu xymopruspupoBaHus ajlKeHOB. AJIMTUBHOE XJopupoBaHue OeH3oia. OcoOeHHocTH
(TOpOpraHNYEcKUX COEAMHEHUN, UX CBOMCTBA, npuMeHeHue. CrocoObl BBeeHUs aroma Gropa
B OpraHUYECKUE COEeAUHEHUs. XI0pPTOpYyriIepobl.

4. O0beM yueOHOM THCHHMILINHBI

B B B
Bunel yue6HOM paboTh 3QUETHBIX | aKaJEeM. | aCTPOHOM.

eMHMIIAX | Jacax gacax
OO0masi Tpy10€eMKOCTb IMCHUIIIHHBI 110 Y4eOHOMY 4 144 108
IUIAHY
AyIHTOPHBIE 3aHATHSI: 0,58 21 16,05
Jlexuunu (Jlek) 0.28 6 45
[Tpaktuueckue 3ansatus (113) 0.31 15 11,25
JlaGopaTtopust - - -
CamocrositesibHas padora (CP): 3,17 114 85,5
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTUTMHBI 3,17 114 85,5
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9 6,45

AHHOTANUA padoyeil NPOrpaMMbl IMCHUIIMHBI «OCHOBBI POEKTUPOBAHNS TPOU3BO/ICTB
0MOJIOrHYecKH aKTHBHBIX BemecT» (B1.B.1.13)

1. Heap qucuMmIuHbI - (GOPMUPOBAHKE y CTYIECHTOB CUCTEMAaTH3UPOBAHHBIX 3HAHHUH 00
O0COOCHHOCTSIX M 3Tanax MPOCKTHPOBAHUS MPOU3BOJCTB OHOJIOTMYCCKH AKTHBHBIX BEIICCTB,
MOBBIIICHUE TPOPECCUOHATBHBIX KOMIIETEHIIMI B 00JIACTH TEXHOJIOTUH TOHKOTO OPraHUYECKOTO
CHHTE3a.

2. B pe3yabTare u3ydyeHus] TUCHUILIMHBI 00yUaloluiics Mo mporpamMme dakajiappuara

JTOJIZKEH:

Obnaoams cnenyromumu npodeccuonansupivu (I11K) komnerenuusMu:
- CIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBJIATH TEXHOJOTMYECKHH MPOLECC B COOTBETCTBUU C
periaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CPENICTBA Ul M3MEPEHHUs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 Mpoliecca, CBOUCTB chipbs U npoaykuuu (I1K-1);
- TOTOBHOCTHIO NPUMEHSATHh AHAIUTHUYECKHE M YHMCICHHbIE METOJIbl PEIIEHUS MOCTABICHHBIX
3aJay, MCIOJB30BaTh COBPEMEHHBbIE HH()OPMALMOHHBIE TEXHOJOTHH, MPOBOAUTH 0OpabOTKY
uHpOpMallUd €  HUCIOJB30BaHWEM  MPUKIATHBIX  MPOTPAMMHBIX  CPEACTB  Cdepbl
npoheccuOHATBHON JIEITETbHOCTH, UCIIOIB30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH Mpo(decCHOHANBHOW 00JIaCTH, MaKeThl MPUKIAIHBIX MpOTrpamMM IJis pacuera
TEXHOJIOTUYECKHUX mapameTpoB obopynosanus (I1K-2);
- CIOCOOHOCTBbIO TPUHMMATh KOHKPETHBIE TEXHMYECKHE peIleHUus Npu  pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUUYECKHE CPEICTBA M TEXHOJOTMU C Y4ETOM



AKOJIOTHYECKUX MocieacTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO BBISIBJISITH M YCTPAHITH OTKJIOHEHHUS OT PEKHUMOB PaOOTHI TEXHOJOTUYECKOTO

000pyI0BaHUs ¥ MMapaMeTpoB TexHosorndeckoro mnporiecca (IK-11);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKUX DJIEMEHTOB, COCAMHEHUN U

MaTepHaJIOB Ha X OCHOBE JUIs PEIICHUs 3a1a4 rnpodeccruoHanbHou aestenbaoctu (ITK-18).
3Hamy:

- OTJIMYHUTEIbHBIE OCOOCHHOCTH XUMHUYECKHX IPOU3BOJCTB OHMOJIOTHYECKHA AKTHBHBIX
BEILIECTB C TOYKH 3PEHHS SKOHOMHUKH, SKOJIOTHMH, OXPaHbl TPyAa, KOHBIOHKTYPHI PBIHKA H
TpeOOBaHUI K XapaKTEPUCTUKE BBIITYCKAEMOTO MTPOIYKTa;

- 3Tarbl TPOCKTUPOBAHUSI XUMUUECKHUX ITPOU3BOJICTB U UX COJIEPKAHUE;

- YCTPOWCTBO ¥ TPHHIMI PAaOOTBI OCHOBHOTO TEXHOJIOTUYECKOTO O0O00PYIOBAHHUS,
MIPUMEHSIEMOTO B TEXHOJIOTUU OMOJIOTMYECKH aKTHBHBIX BEIIECTB, KaK HA CTAJAUSIX MOIATOTOBKH
CBHIPbSI 1 OYMCTKUA KOHEUHOTO MPOJIyKTa, TaK U HA CTAJUM XUMUYECKUX TTPEBPAIICHHII;

- KPUTEPHUHU M METOJIbI ONITUMHU3AIIUN XUMHKO-TEXHOJIOTHUYECKOTO MPOIIECCa;

ymemn:

- aHAJTU3UPOBATH AILTEPHATUBHBIE CXEMbI TIOJyYeHUsI OMOJIOTUUECKH aKTUBHBIX BEIIECTB
Y BBIOMPATH ONTUMAJIHYIO CXeMY MPEBPAIICHUHN C TOUKH 3PEHHS] IdKOHOMHUKHU U YKOJIOTUH;

- TPOEKTHPOBATh TEXHOJOTHYECKYI0 CXEMY IPOW3BOJICTBA OMOJIOTHYECKH aAKTUBHBIX
BEIIIECTB UCXO/s M3 XMMHU3Ma IMPOTEKAIOIIETO MPOIIecca;

- pemath 3a/1a4y M0 ONTUMHU3AIUU PAOOTHI TEXHOJIOTHIECKUX MOTYJICH;

61a0emv.

- MeToJlaMH ToJ00pa W pacyeTa OCHOBHOTO TEXHOJIOTHYECKOE OOOpYIOBAaHHE ISt
MIPOM3BO/ICTBA OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

- METOJlaMU U TMOJAXOJaMU K ONTUMHU3ALUU pabOThl TEXHOJOTUYECKUX MOJIyJel B
MIPOU3BOJICTBAX OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

3. Kpartkoe cogep:xanue JTUCUMILIIUHBI:

1. BBenenue

[IpoexTupoBaHNEe XUMUYECKUX MPOU3BOJCTB OMOJOTHYECKH aKTHUBHBIX BemiecTB (BAB):
nenu u 3amaun. OCOOCHHOCTH, OTJIMUMS WU TpoOieMbl Mpou3BoACTB BAB B cpaBHeHWH ¢

IPYTUMH ~ XUMHYECKUMH  TPOM3BOJCTBAMH:  OCHOBHOI'O  OpPraHMYECKOrO  CHHTE3a,
HedTenepepabaThIBAIONIMMH U HeopraHuveckuMu. [loHsATHE O THOKMX aBTOMAaTH3UPOBAHHBIX
npousBojicTBax (I"AIIC).

2. Bonipockl npuki1aHOM SKOHOMUKH B TexHOJIoruu bAB

Kputepun skoHOMHUecKOH A(PGEKTUBHOCTH NPOU3BOACTB M HMX 3aBHCHUMOCTH OT
OCHOBHBIX TEXHOJOTHYEeCKHX pemeHuil. CpaBHHUTENbHAas SKOHOMMYECKas XapaKTepHCTHKa
npou3BoJACTB BAB 1 nmpounx XxuMu4eckux mpou3BOACTB. OLIEHKA TEXHOJIOTMUECKUX PELICHMI,
ofOecreunBarOMNX MOJy4YeHHE MHHMMyMa Ce0eCTOMMOCTH TMPOJIYKIMH M OMNpEAeieHHE ee
3aBUCHMOCTH OT IIapaMeTpoB Ipoliecca.

3. OTanbl MPOEKTUPOBAHUS

JonpoexkTHsle  pabotel.  HccnemoBanue — aJbTEpPHATUBHBIX ~ CXEM  IOJYyYCHHS
OMOJIOTMYECKU-aKTUBHBIX BEIIECTB. DKOHOMUYECKHE M JKOJIOTMYECKHE KpUTEpUHM BBIOOpa
CXeMbl CHHTE3a M €ro OOOCHOBaHHWE Ha TpPUMEPEe KOHKPETHBIX OHOJOTHYECKH-aKTUBHBIX
coenuHeHuil. JlaGopatopueie wuccrnenoBanus. JIaOopaTOpHBIN pErIaMEHT: COJAEp:KaHHue U
CO3/aHHE.

Opranuzanus m0poekTHbIX pabot. I[locrmemoBaTenbHOCTh  BBIMOJIHEHUS —MPOEKTA.
OCHOBHBIE CTaIUU TPOEKTUPOBAHMS U UCXOJHBbIE JaHHbIE. MOIIHOCTh NMPOU3BOACTBA, TOYKA
CTPOUTENBCTBA, MTPOOIEMbI 00ECTIEYUEeHHOCTH CHIPhEM M DHEPreTHKOW, OTXOJbI MPOU3BOJICTBA U
WX YTUIU3ALMs. JKOJOTUS U IPUPOIOOXPAaHHBIE MEPOTIPUSTHSL.

OCHOBHBIE MOJIyJIM TEXHOJOTHYECKOro Tmpoiecca. [loAroToBka cChIpbsi, XUMHUYECKOE
MpeBpalieHue, pa3JelieHue M OYMCTKA MPOAYKTa, YTHIM3alUd OTXOAOB. TexHonormyeckas
CcXeMa MPOU3BOACTBA. ABTOMATH3aLIUsI U YIPABICHUE TEXHOJIOTHYECKUM MPOLIECCOM.



Ananu3 MarepualbHbIX IOTOKOB Ha cTaausX. BinsHue KOHBEPCUU UCXOJHOIO ChIPbS Ha
CTaJlH XMMHUYECKOT0O IpeBpameHus. MarepuaibHbli OanaHc.

OnBITHO-IPOMBIIIEHHBIH, ITyCKOBOW M TEXHOJIOTMYECKUH DETJIAMEHT: COJEp)KaHUE U
CO3/IaHueE.

4. TexHnonoruueckoe o0OpyJIOBaHUE U €r0 pacuerT.

TexHonornueckue onepauuy U 000pyI0BaHUE CTaUU MOATOTOBKH ChIPbSl U MAaTEpHAJIOB
XapakTepHble Ui npou3BoacTBa BAB u ux momynpoaykroB. TpaHCIOPT ChIpbs U MaTepHallOB
Ha OpeanpusTusX no npousBoJcTBY BAB. TemnoBble cXeMbl TEXHOJOTMYECKHX IIPOLIECCOB.
OnTumu3zanus TerI000MEHHON anmnaparypsl U TEIUIOBBIX CXEM 10 CYMME 3HEPIro-MaTepUaIbHbIX
3arpaT. TexHOJOrM4eckue Mpouecchl U O0OpyJOBaHUE CTAJUU pa3feiieHUus W OUYUCTKU
IIPOJIyKTOB B Ipou3BojicTBe bAB.

PeaknmonHoe o0opynoBaHHE M PEaKTOPHBIE CHUCTEMBI B Tpou3BojacTBe BAB. Pexumbl
JKCIUTyaTallMM  PEaKkUMOHHOTO o0opyaoBaHMs. Mecro M  3HauY€HUE IEPUOJUYECKHX,
HENpPEepBhIBHBIX M KOMOMHUPOBAHHBIX IPOIECCOB B NMpou3BOJcTBaX BAB u mpomexyTOYHBIX
MIPOAYKTOB JUISl UX IOTYYEHUS.

5. DnemenTs! aHanm3a u cuHTe3a X TC B TexHonorusix bAB.

Kpurepun ontuMuszanum XMMHUKO-TEXHOJOTHYECKOTO mpouecca. [IpuBeneHHbIe 3aTpaThl
U ux cTpykrypa. [loaxonpl K NpUHATHIO PElIEHUI MO ONTHUMU3AIMHU PAaOOThl TEXHOJIOTUYECKUX
Moayinei. [Tpumepsr.

4. O0beM yueOHOH TUCUMIIIIMHBI

B 3auetHbix | B akagem. | B actpon.
Buanbl yueOHoii padoThl CIIMHALAX gacax qacax
OO0masi  TPyA0eMKOCTh  JHCHUIUIMHBI  TI0 50 180 135
y4eGHOMY ILIaHY '
AyAUTOpPHBbIE 3aHATHS: 0,84 30 22,5
Jlexuunu (JIek) 0,28 10 7,5
JlabGopaTtopusbie 3ansatus (J1ab) - - -
[Ipaktuueckue 3ausarus (I113) - - -
Kypcosoii mpoekr 0,56 20 15
CamocrositesibHas padora (CP): 4,17 141 105,75
CamMocTosTenpHOE H3yUeHHE Pa3/IeiioB 3,92 141 105,75
JUCIUTIINHBI
Bujx KOHTpoOJIsi: IK3aMeH 0,25 IKk3aMeH | JK3aMeH
(9) (6.45)

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«MarepuasnoBeeHue 1Jis1 TEXHOJOTUM CHHTETHYECKHX OMOJIOTHYeCKH AKTHBHBIX
pemecrs» (b1.B.1.14)

1. Hear AuCHMIVIMHBI: TpUOOpPETeHHE CTYIACHTAMH 3HAHWM, HEOOXOAMMBIX IS
CaMOCTOSITENILHOTO PEIIeHUs BOMPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepUaNoOB O0OPYIOBaHUS
MPOMBIIIJIEHHBIX ~ MPOU3BOJCTB  OMOJOTMYECKM AaKTHBHBIX BEHIECTB, OMOMEIMIIMHCKHUX
MaTepHaIoB M JIEKAPCTBEHHBIX MPETapaToB.

2. B pe3yjbTaTe u3yyeHHs AUCHUILIMHBI 00y4awIIMiics MO MporpaMMe 0akajaBpuara
JMOJIAKEH:
Obnaoams crnenyromumu npodeccnonansubivu (I1K) komnereHnusMu:



- CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE pelIeHHs Tpu pa3paboTke

TEXHOJIOTUYECKUX TPOLIECCOB, BHIOMPATh TEXHHUUYECKHE CPEACTBA M TEXHOJOTHH C YYETOM

AKOJIOTHYECKUX mocieacTBui ux npumenenus (I1K-4);

- CIOCOOHOCTBIO TMPOBOAWUTH AHAIW3 CHIPbS, MAaTEPUAIIOB U TOTOBOH MPOIYKIHH,

OCYIIECTBIISATH OLIEHKY pe3ysbraToB aHanu3a (I1K-10);

- TOTOBHOCTBIO NPOBOAWUTH CTaHIAPTHBIC M CEPTU(MHUKAIIMOHHBIC WCIBITAHUS MaTEpHAJIOB,

U3Jeui ¥ TexHosornueckux npoueccos (I1K-17);

- TFOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUE CBOWCTB XMMHUYECKUX JIJIEMEHTOB, COCIMHEHHU M

MaTepHaIOB Ha MX OCHOBE JJIsl pelieHus 3a1a4 npodeccuonansHoi nesrenprocty (I1K-18).
3HaAMb.

- KJIacCH(PUKALUIO, CTPYKTYPY, COCTaB M CBOMCTBA MaTEPHUAIIOB;

- MApKHUPOBKY MaTEPHUAIIOB [0 POCCUMCKUM CTaHAAPTaM;

- OCHOBHbBIE€ KOHCTPYKIIMOHHBIE U (DYyHKIIMOHAJIbHBIE MaTepuabl, IPUMEHSEMBbIE B
XMUMHMUYECKON TEXHOJIOTUN U XUMUYECKOM aIllapaToCTPOCHHH;

ymemn.

- palMOHANIBHO NMOA00OPaTh KOHCTPYKIIMOHHBIN MaTepuai sl XMMUKO-
TEXHOJIOTHYECKOTI0 Ipolecca (peakTopa, anmnapaTa, MalliHbl) C y4€TOM METO/I0B 3alIUTHI OT
BO3MOYKHOTO BO3/ICHCTBUS TEXHOJOTHUYECKON CpPEbI;

enademsn:

- METOJIaMH OIIPE/IEIICHUs] CBOMCTB MaTEPHUAIIOB;

- TaHHBIMHU TSI IPUHATHSI KOHKPETHBIX TEXHUYECKUX PElIeHUN pu pa3padoTke
TEXHOJIOTHYECKHUX MPOLECCOB € TOYKU 3PEHHS] TEXHUKO-DKOHOMUYECKON IPPEKTUBHOCTH.

3. Kpartkoe conep:kanue TUCHUNIMHBI:
BBenenne

MartepuanoBeieHue KaK Hayka: €], 3aJla4d M 3HAYCHHWE TUCIUILTAHBI. 3HAYeHUE
MaTepHaiOB B Pa3BUTUH XUMHUKO-TEXHOJIOTHYECKHX IPOIECCOB W OOCCICYCHHH WX
0€30I1aCHOCTH.

MOI[y.]'IB 1. ®u3nKO-XUMHYESCKHUE OCHOBEI MaTCpHUaJIOBCACHUS

OcHOBHbIE TOHATHS O CTPOCHHMH, CTPYKType M CBOMCTBAX MaTepuajoB. MeTombl
W3YYEHHUS CTPYKTYpPbI U CBOMCTB MaTE€pPHAJIOB.

Crpoenue  matepuaioB.  OCHOBHBIE  THNBI  KPUCTAJUIMYECKUX  PEIIECTOK.
Knaccudukanust KpUCTaIOB 1O TUIIAM CBSI3U. AHU30TPOIUS CBOMCTB KpHcTauioB. CTpoeHue
peasibHbIX KpucTaioB. JledekTbl peanbHBIX KPHCTAUIOB W UX  BIWSHUE Ha CBOWCTBA
MeTalioB u cruiaBoB. CBoiicTBa jgucnokanuil. Jluarpamma «IJIOTHOCTh J1e(EKTOB-
MpoyHOCThY». Kpucramnuzanus MeTanioB U cIuiaBoB. CaMONpPOU3BOJIbHAS KPUCTAILTU3ALIKS.
HecamonpousBonbHass kpucramnuzanus. AmopdHble MaTepuanbl.  AJIOTPONHYECKUE
MIPEeBPALIECHUS METAILIOB.

CpoiictBa  marepuanoB. llokazatenu  cBoiictB. Kiaccudukamnuss  CBOWCTB.
Mexannyeckue, (U3HUECKUEe, XHUMHYECKHEe, OKCIUTyaTalliOHHbIE H TEXHOJOTHUYECKUE
cBoiicTBa MarepuaioB. [loka3aTenm MEXaHMYECKMX CBOWCTB, ONpEAeNsieMble IpH
CTAaTMYECKUX HCTBITAHUSAX Ha pacTsHkeHue W u3rubd. MeTonsl ompeaeseHus TBEPAOCTH
MarepuaioB. [loka3aTenn MeXaHMUECKHX CBOMCTB, ONpeAesieMble MpPU JUHAMUYECKUX H
UKITUYECKUX UCTIBITAHUSX.

OcHOBEI TCOpHUH  CILJIABOB. I[I/Ial"paMMBI COCTOsIHHA  CIIJIaBOB. TepMI/IHH u
OMpCACIICHUA. I[I/Ial“paMMLI — «COCTaB-CBOMCTBO». PDa30BBI COCTAB CILIABOB. 3aBHUCHUMOCTH
MCKIY CBOMCTBaMH CIJIABOB M TUIIOM AuarpaMmbl COCTOSAHUS. HpaBI/IJ'IO H.C. KypHaKOBa.

Monyns 2. MeTtannuueckue MaTepuasl



Xeine3o u cruiaBel Ha ero ocHoBe. Cranu U 4yryHsl. JKene3oyriaepoaucTbie CILIaBbL
CTpyKTypbl ~ CIUIAaBOB  JKEJIE30-yrJIepoJ. JluarpaMMbl  COCTOSHHUS — 5KEIE€30-LEMEHTUT.
KomnonenTsl, pas3bl ¥ CTPYKTYpHBIE COCTABIISIOIIME CTAIEeH U OEJIbIX YyTyHOB.

KOHCTpYyKIIMOHHBIE METaUIMYECKUE MaTepHalbl. YTIIEPOAMCTBIE M JIETUPOBAHHBIC
crami. Knaccuukamus cranedd, ompeneneHHe NMOHATHS KadecTBa cranmu (TpeOoBaHHSA K
KauecTBy). BinusHue yrieposna v NmocCTOSHHBIX (TEXHOJOTMYECKUX) MPUMECEH Ha KauecTBO
CTaJli, METO/IbI YJIYULIECHHUS] KauecTBa CTaI (IOBBILIEHHE €€ KOHCTPYKIIMOHHON POYHOCTH).
BimsiHue nerupyromux 2J€MEHTOB Ha cBOWCTBA crand. KOHCTpYKIMOHHBIE —CTaiu.
WuctpymenTanehble ctanu. Knaccudukanus — yriaepoaucTbiX M JIETMPOBAHHBIX CTaJIeH.
MapxkupoBka craneir UyryHsl u TBepable cruiaBbl. CBolicTBa U HazHaueHHe uyryHa. IIpouecc
rpadutnzanuu. YyryHel cepble, Oenble, KOBKHE, BBICOKOIIPOYHBIE, MX CBOMICTBa, 00JacTb
IIPUMEHEHHSI, MAPKUPOBKa.

Tepmuueckas oOpaboTka. Teopus U NMpakTUKa TEPMUUYECKON U XMMHKO-TEPMUYECKON
00pabOTKM METAJUIOB U CIIJIaBOB.

[IBeTHBIE MeETAIBI M CIUIaBBI Ha WX oOcHoBe. OOmas XapakTepuCTHKa U
Kiaccuukanus MeTHBIX CIUTaBoB. JlaTyHu, OpoH3bI, MeIHO-HUKENEBbIe cruiaBbl. OOrias
XapaKTEePUCTHKA AJTIOMHUHHUEBBIX CIUIaBOB. Jledopmupyembie aTlOMHUHHEBBIE CILUIABHI,
JTUTEHHbIE alfOMUHUEBbIE cIuiaBpl. OOmmas XapakTepUCTHKAa MarHUEBBIX  CILJIABOB.
Jebopmupyembie MarHueBbIe CIUIaBbl. JInTelHbIE MarHUEBbIE CIJIaBBl. THUTaH W CIUIaBBI HA
OCHOBE TUTaHA. BiMsSHUE JIETHPYIOMUX 3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA THUTAaHOBBIX
CIIaBoB. bepwiummii M crutaBbl Ha €ro OCHOBE. TyromiaBKME METAJIbI M CIUIaBbl Ha HMX
OCHOBE.

[TopomkoBbie MeTAUTMYECKHE MaTepHaibl. MaTtepuaibl ¢ 0COOBIMH AJIECKTPUICCKUMU
CBOMCTBaMH.

Monaynb 3. OCHOBBI KOppO3UX MeTaLIOB. [[pHHIMIIBI 1 METOIbI 3aLIUTHI OT KOPPO3HH.
Koppo3zus MeTanioB B yCIOBUSAX TEXHOJOTHYECKUX CPE]] XUMUYECKUX MTPOU3BOJICTB.

HpI/IHI_[I/IHBI U MCTOJbI 3alllUThI OT KOPPO3HUH. KOppOBPIOHHOCTOI;'IKHe MCETANIIMYCCKUEC U
HEMCTAJUIMYCCKUE MaTCpHalbl. MCTOIII)I 3alllUThl MalllMH W aIIapaToB XHUMHYCCKHUX
IIpOU3BOACTB OMOJOTMYECKH aKTHBHBIX BCIICCTB, 6I/IOMC,Z[I/II_II/IHCKI/IX Mar€pualioB H
JICKApCTBCHHBIX IIPECIIapaToB OT KOPPO3HH.

Monaynb 4. Hemerannuueckue MaTepualibl

MaTepI/IaJ'ILI Ha OCHOBC BBICOKOMOJICKYJISIPHBIX COCTMHCHUM. CTpOGHI/IC U CBOMMCTBa
IIOJIMMEPOB. TCpMOpCaKTI/IBHHe U TCPMOIUIACTHUYHBIC IIOJIHUMCPBHI. CTpOGHI/IC U CBOMCTBaA
mnactmacc. OCHOBHBIC Pa3SHOBUAHOCTH  IIPOMBIINIJICHHBIX IIOJIUMEPOB M IINIACTMAcCC.
I"a3oHamnoHeHHbIE M1aCTMACCHI.

OcobeHHOCTH CTPOCHUA, CBOMCTBa PE3UHOBLIX MATCPHAIOB. Pe3unbl O6H.I€FO
Ha3HA4YCHUS, CIICHHUAJIbHBIC PC3UHBI U 001acTH UX IIPUMCHCHUS.

Jlakokpacounble Matepuaisl (JIKM). OcnoBuble Buasl JIKM. Kpacku, nakw,
I'PYHTOBKa, IITATJIEBKA.

Kepamuueckue marepuainsl. KOHCTpyKIIMOHHASA, HHCTPYMEHTAIbHAs M TeXHHUYECKas
kepamuka. Heoprannueckoe crekio. Kiaccudukanus cTekoa Mo Ha3Hau€HHIO M 00jgacTu
npuMenenus. Cutamisl. ['papur. AcGect. CBoiicTBa U 001aCTH TPUMEHEHHS.

Kommnosuiimonnsle ~ marepuansl  (KM).  Tlonstus 0  HAHOTEXHOJOTHSIX,
HaHOMAaTepHuaax.

Moynb 5. DKOHOMHUYECKH 000CHOBAaHHBIN BHIOOD MaTepHAaJIOB.



BBIGOp KOHCTPYKIIMOHHBIX MAaTCPUAJIOB [JId IPOU3BOACTB OHMOJOTHYECKH AKTHUBHBIX
BCIICCTB, 6I/IOMCHI/ILII/IHCKI/IX MaTeprajioB H JICKAPCTBCHHBIX IIPCIIApaTOB. DKOJIOTHYECKHUE U

OKOHOMHYCCKUC ACIICKThI MAaTCPHUAJIOBCACHUS U 3allIUTBI MAaTCPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOH TUCUMILINHBI:

B 3auernbIx B akanewm. B actponom.

Bunpsl yaeOHOI paboThI €IUHHLIAX yacax yacax
O0mas TpyA0eMKOCTb IMCHMIIJIMHbBI 3.0 108 81
10 y4e0HOMY ILIAHY
KonrTakTHasi pa6ora (KP): 0,33 12 9
Jlexmuu (JIek) 0,22 8 6
[TpakTnueckue 3anstus (113) 0,11 4 3
Camocronitesnnnasi padora (CP): 2,56 92 69
Pedepar 0,56 20 15
CamocrosTeTbHOE H3YUeHHE Pa3/IeiioB 2.0 79 54
JIMCIUTLTHHBI
Buja koHTpoOJIs: 3a4eT / IK3aMeH 0,11 3auer (4) 3auer (3)

AHHOTaUs padoyeid MPorpaMmsbl JUCHUIIJIUHBI

«MOIleJII/IDOBaHPle XUMHUKO-TEXHOJOI'HMYE€CKHUX MMPOIECCOB B TEXHOJIOTHH
CHHTETHYEeCKHX 0MO0JIOrHYeCKH aKTUBHBIX BeIIECTB, ngnko-d)apMaueBaneCKnx

npenaparos U KocMeTnueckux cpeacrs» (b1.B.1.15)

1. eab IMCUMILUIMHBI: TIOJyYEHUE CTyJACHTaMHU-0akajgaBpaMy 3HAaHWUW B 00JacTH
KOMIIBIOTEPHOTO MOJCTHPOBAHUS XUMHKO-TEXHOJIOTHYECKUX TIPOIIECCOB C TMPHUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMIbIOTepHOU Marematwku, B yactTHocTH MATLAB u VBA, a Taxke
NpUOOPETEHUE WMU MPAKTHYECKHX HABBIKOB Pa3paOOTKH JAHHBIX KOMITBIOTEPHBIX MOJENEH ¢

OJIHOBPEMEHHBIM pEelICHUEM 3a]]a4 CTPYKTYPHOH U MapaMeTpudeckoi naeHTU(UKALINH.

2. B pe3yabraTre un3yYeHUs AUCHMILUIMHBI O0y4alIIMHCA 1O MporpamMme

0akaJjiaBpuaTa J10JIKeH

Obnadams cnenyrouumu obmenpodeccruonanbubiMu (OIIK) u npodeccnonamsubiMu  (I1K)

KOMIICTCHIIUAMM:

— BJaJICHUEM OCHOBHBIMU METOJAMHU, CIIOCOOAMU U CPEACTBAMHU MOJIyUYCHHS, XpaHEHUS,
nepepaboTku HH(pOpPMAMK, HABBIKAMHU PabOThl KOMIIBIOTEPOM KaK CpEICTBOM

yrmpasienus unpopmarueii (OITK-5);
— TOTOBHOCTHIO TIPUMEHSTH AHAINTHYECKUE M  YHCICHHBIC METOJIbI

peuICHUA

IIOCTAaBJICHHBIX 3aaa4, HCIIOJIb30BATb COBPCMCHHbLIC I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOI'UH,
IIpOBOAUTD 06p360TKy I/IH(i)OpMaLII/II/I " HUCTIOJIB30BAHUCM IIPUKIIAIHBIX ITPOTrPpaMMHBIX

cpenctB  cdepbl  Mpo(ecCHOHATBHOW  JESITeNbHOCTH, HUCHOIB30BATh

CCTCBBIC

KOMIIBKIOTCPHBIC TCXHOJIOTHU U 0a3sl JaHHBIX B CBOEH HpO(l)CCCHOH&JIBHOfI
ACATCIIBHOCTH, IIAKCThl MNPUKIIAJHBIX MpPOrpaMm IJIsd pacqéTa TCXHOJIOTHYCCKUX

napametpoB obopynosanus (I1K-2);

—  CHOCOOHOCTBIO HaJIa)XUBAaTb, HACTPAUBATh U OCYHICCTBJIIATH IIPOBCPKY O60pyI[OBaHI/I$I

u iporpamMmubix cpencts (I1K-6);

— 3Hamb MCTOJblI MOCTPOCHUA OMIIHNPHUUYCCKUX (BCpO}ITHOCTHO-CTaTI/ICTI/I‘{CCKI/IX) u (I)I/ISI/IKO-

XUMHUYCCKUX (TeOpeTI/I‘-ICCKI/IX) MOJEIe XHUMHUKO-TEXHOJIOTHISCKUX IpOLECCOB;

METOIbI

I/I,Z[eHTI/I(bI/IKaL[I/II/I MaTeMaTUYECKUX OIMCAaHHUM TEXHOJIOTHYECKUX ImponeccoB Ha OCHOBC



SKCIIEPUMEHTAJIbHBIX  JIAHHBIX;  METOJIbl  ONTUMM3ALUMU  XUMHUKO-TEXHOJOTHUYECKHUX
MIPOLIECCOB C MPUMEHEHUEM dMITUPUUECKUX U/UITU PUIUKO-XUMHUIESCKUX MOJIEIICH;

—  yMemb TPUMEHSTh U3BECTHBIC METO]IbI BHIYMCIUTEIILHOW MAaTEMaTUKH U MaTEMaTUYECKOU
CTaTHCTUKH JJIsl pEIICHUS] KOHKPETHBIX 3a/a4 pacdera, MOACTUPOBAHUS, UACHTH(PUKAIIUU U
ONTUMHU3ALMK TIPU HCCICAOBAHUHU, NPOCKTUPOBAHMU U YIPaABIEHUU MpoOIlECCaMu
XUMHUYECKOM TEXHOJIOTMU, a TakKE€ YMEThb MCIOJIb30BaTh B CBOEH MPAKTUYECKOM
NEeSTEBHOCTH JIJIs1 JOCTHKEHUSI 9TUX 1IeJIe U3BECTHBIC MAKeThl TPUKIIAIHBIX TIPOTPAMM.

—  e1ademb METOJIaMU MaTEMaTHYECKOW CTaTUCTUKU AJIsi 0OpabOTKHU pe3ynbTaTOB aKTUBHBIX U
MAaCCUBHBIX JKCIEPUMEHTOB, a TaKKe METOJaMH BBIUYMCIUTEIBHOW MaTEeMaTUKH IS
pa3paboTKU U pean3alii Ha KOMITBIOTepaxX alrOpUTMOB MOICTUPOBaHUS, UACHTA(DHUKAIIIH
Y ONITUMU3AIMN XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB.

3. KpaTkoe coaepxkaHue JMCUUIIIUHBI:

3.1. OcHOBHBIEC TIPUHITUITBI KOMITBIOTEPHOTO MOJCTUPOBAHUS XUMHUKO-TEXHOJIOTHUYECKUX
nporeccoB (XTII). Maremarnueckue SMIUPUYECKAE U MATEMAaTHYECKUE (PU3UKO-XUMHYECKUE
MOJIEIM U KOMIBIOTEPHOE MOJeIupoBaHue. JleTepMUHUPOBaHHBIE U  BEPOSITHOCTHHIC
MareMarudeckue mojenu. [Ipumenenne MeTo0JI0THH CHCTEMHOTO aHau3a JUIsl peleHus 3a1a4
MoJienupoBanus. [IpuMeHeHHe TPUHIUINA «UEPHOTO SIIMKa» TMPU MaTeMaTHYECKOM
MOJISTUPOBAHUN. ABTOMATH3UPOBAHHBIE CUCTEMBI NIPUKIIaaHON nH(popmaTuku. Mepapxudeckas
CTPYKTypa XUMHUYECKHX TPOU3BOJACTB U MX MareMmarnueckumx wmojaeneid. I[lpumenenune
KOMIBIOTEPHBIX MOJENeH XUMUYECKUX MPOIECCOB IS aHAM3a, ONTUMH3AIMA W CUHTE3a
XUMUKO-TEXHOJIOTHYECKNX CUCTeM. OCHOBHBIE TPHUEMBl MATEMaTUYECKOTO MOJCITMPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3UKO-XUMHUYECKH) 1 KOMOMHUPOBAHHBIN (TEOPETUUECKHUIT).
[TocTpoeHne cTaTUYECKUX U AUHAMUYECKUX Mojeneil. Pemenne npsambix 3anad. [[poekTHbIl 1
MMOBEPOYHBIN (OIIEHOYHBIN) pacyeT mpoieccoB. Pemenne obpaTHbix 3a1a4. [lapamerpuueckas u
CTPYKTypHasi HACHTU(UKALMS MaTeMaTUYeCKUX MoJenel. YCTaHOBJIEHHE aJeKBAaTHOCTU
MaTeMaTH4ecKux Mojened. CrpaTeruss MNPOBEACHUS  PACUETHBIX  UCCICAOBAHMM U
KOMITBIOTEPHOTO MOJIETTUPOBAHUS PEaIbHBIX MPOIIECCOB.

3.2.IlocTpoeHre SMIUPUIECKUX MOJICTICH:

. QopmynupoBKa  3aJayd  ANOpPOKCHMMAalMKd  JAHHBIX  JUIsl  OMNHCAHUA
AKCIEPUMEHTAJIbHBIX 3aBUCUMOCTEI U IOJIy4YEHUs SMIIUPUYECKUX MOJeNel mpoieccoB. Bujibl
KpuTepueB anmpokcumanuu. Kpurtepuil mMerona HauMeHBIIMX KBaaparoB. Pemienue 3amaun
anmnpoKCUMAaIlMU JUIs HEJIWHEWHBIX W JMHEHHBIX MO mapameTpaMm Mojened. MaTtpuuHas
(dbopMynUpOBKa 3aJaud aNMpOKCUMAIUU. AHAIUTUYECKUN U aNTOPUTMHUYECKUN TOIXOJIBI IS
pelleHrs 3a7ayu allpoKCHUMAlMK JIJs JUHEWHbIX M JIMHEApU30BAaHHBIX MOJIEIEeH METOJI0M
HAaUMEHBIINX KBAJPaTOB;

. 3aKOH HOPMAJIBHOTO pacHpeesieHuss Uil BEKTOPHBIX CIy4alHBIX BEJIUYUHBI U
OTpeJeNieHue MX YUCIOBBIX XapaKTEpUCTUK. MaTemaTHueckoe OXHUAaHWe U TUcHepcus s
BEKTOPHBIX CIy4alHBIX BeIMYMH. JIMCTIEPCHOHHBIM M KOpPENsSUOHHBbIN aHanu3. [loHsTus
JUCIIEPCUU  BOCIIPOM3BOJAMMOCTH M aJ€KBAaTHOCTH, a TaKKe OCTAaTOYHOW JAUCIIEPCHH.
Omnpenenenre BHIOOPOYHBIX KOI(PPUIIMEHTOB KOppensuud U KodhuiueHTa MHOKECTBEHHOMN
koppensiuu. CTaTUCTUYECKHI MOAXOA K ONpeleNieHHUI0 OINMOOK U TOTPEIIHOCTeH B
AKCMIEPUMEHTAIBHBIX TOYKAX U3MEPEHU;

. PErPECCUOHHBI M KOPPEJSIIMOHHBIA aHaIU3 [Js MOCTPOEHUS SMIUPHUYECKUX
MoJieNieli Ha OCHOBE JaHHBIX MACCHUBHOTO JKcrmepuMeHTa. [IOHATHS (QYHKIUMK OTKIUKA H
(dakTtopoB. OCHOBHBIE JOMYIICHHUS] PErPECCHOHHOTO U KOPPESIMOHHOrO aHanu3a. Kpurepuu
MPOBEPKH OJHOPOTHOCTH Jucnepcuil. Brpibop BuAa ypaBHEHUN perpeccuy, a TaKxke
ompezeneHue Kod(hQUIIMEHTOB PErpeccud M WX 3HAYMMOCTH C HCIOJIB30BAaHHEM KPHUTEpHs
CreronenTa. [Ipouenypa uckitoueHUsT He3HAUUMBIX KOA(hGUIMEeHTOB perpeccuu. OnpeaencHue
aJICKBAaTHOCTU PErPECCUOHHBIX MOJIENIEN C MOMOIIIbIO KpuTepus durepa;

. OCHOBHBIE TIOJIOKEHUS TEOPUHU IUTAHUPOBaHUSA dKcriepuMeHTOB (I): momHbIN
¢dakropubiit skcriepument (IIDD) u oOpaboTka ero pe3ynabTatoB. ONTHUManbHBIE CBOWCTBA



MaTpUIBl ITUIAHUPOBAaHHUS W CBOWCTBO OpTOroHaibHOCTH. OrmpeneneHue Kod(pPHUIHEHTOB
MojieNeld, MX 3HAYMMOCTH W TPOBEpKa aJEeKBAaTHOCTH YypaBHEHHUs perpeccud. CBOWMCTBO
poTaTabenbHOCTH MOJTHOTO (PAaKTOPHOTO SKCIEPUMEHTA;

. OCHOBHBIC  TIOJIOKEHUS  TeOpuu  IutaHupoBaHus  skcnepumeHtoB  (II):
OpPTOTOHAJILHBIA MEHTPabHBIN KoMIo3ulinoHHbIH Tuian (OLIKII) skcnepuMeHnToB 1 00paboTKa
ero pesynbpratoB. OOecrieueHHe OPTOTOHATBHOCTH MATPHIbI TUIAHUPOBAHHS W ONpEICTICHHE
BEJIMYUHBI 3Be3/1HOTO ieda. Onpenenenne ko3pPUIuneHToB MoieNu, UX 3HAYMMOCTH M OIICHKA
aJIeKBaTHOCTH YPaBHEHUS perpeccuu. PacdyeTHOe BBIUMCIIEHHE KOOPJMHAT TOYKH ONTHMYyMa
(3xcTpemyma);

. ONTUMU3AIMS IKCIIEPUMEHTAIBHBIX HCCICIOBAHUI C TIPUMEHEHHEM MeETOoJa
Bokca-Buibcona. OCHOBHBIE TOJIXOAbI K ONTUMH3AIMH JKCIIEPUMEHTAIBHBIX HCCICIOBAHUM.
DKCIEepUMEHTATBHO-CTATUCTHYECKU MeToA. CTpaTerusi NBIDIKEHHS K ONTUMYMY IIETIEBOM
¢byHkuuM (QYHKIMM — OTKIMKA) TpaJueHTHbIM MeToAoM. Kpurepuu AOCTHXKEHUS «IOYTH
CTallMOHAPHOUM 00JaCTH» M METOABI YTOUHEHUS MOJIOKEHHUS ONTHMAaIbHON TOYKU B (DaKTOPHOM
MIPOCTPAHCTBE.

3.3. IlocTpoenune HU3NKO-XUMHUIECKUX MO/IEIICH:

. ATaIbl MaTEMAaTUYECKOTO MOJeTUpoBaHus. DopMyTUpOBKa THIIOTE3, IOCTPOCHHE
MaTeMaTH4YeCKOTO  ONHWCaHWs, pa3paboTka  MOJCTUPYIONIETO  alrOpUTMa,  IpOBEpKa
aJIeKBaTHOCTH MOJENTM H HWIACHTU(QUKAIMS WX [apaMeTpOB, pacCUeTHBIE HCCICIOBAHUS
(BBIYMCIIUTETBHBIN SKCTIEPUMEHT);

. COCTaBJICHWE CHUCTEM YpaBHEHHH MaTEeMaTHYECKOTO OIHCAHUS TIPOIECCOB U
paspaboTka (BbIOOp) aJrOPUTMOB HUX pEIICHUs. BIOYHBIN MPUHIUI MOCTPOEHUS CTPYKTYPHBIX
MareMatndeckux mojenei. O000meHHoe ONMCcaHue JBUKEHHUS MOTOKOB (a3 B ammaparax ¢
MOMOINBIO  THJIPOAMHAMHYECKUX  MOJENEH,  YYUTBHIBAIOUIUX  COCPEJOTOYEHHBIE U
pacrpeie/leHHble MCTOYHMKHM BELIECTBA U SHEPruu (TemoThl). JIoKalbHbIE MHTEHCUBHOCTH
UCTOYHHMKOB BELIECTBA U TEIUIOTBI B IIOTOKAaX, COOTBETCTBYIOIIME pa3IMYHBIM (DU3HUKO-
XUMUYECKUX mpoueccaM. OCHOBHBIE THIbI YpaBHEHUIH MaTeMaTH4YeCKOTO ONUCAHUS XUMHUKO-

TEXHOJIOTHYECKHUX MPOLIECCOB — KOHEYHBIE, OOBIKHOBEHHbIE U epeHHaTbHbIE |
muddepeHnranbHble ypaBHEHUS B YACTHBIX IPOU3BOTHBIX;
. MaTeMaTHYeCKOe MOJICIHPOBAHUE CTAIIMOHAPHBIX U JWHAMUYECKHX PEKUMOB

TUPABIMYECKHUX MPOIECCOB B TPYOOIIPOBOAHBIX CUCTEMAX, TJI0OATBHBIC U IEKOMITO3UITHOHHBIC
METOJIbI PEIICHUS CUCTEM HEJIMHEHHBIX YpaBHCHUH, a TakK)Ke SIBHbIC W HESIBHBIC METOJIbI
YUCJICHHOTO PEIICHUsI CUCTEM OOBIKHOBEHHBIX MuddepeHnnanbupx ypaBHeHH. CocTaBlieHHe
ypaBHEHUH MaTeMaTHYeCKOro omnucaHus mporecca. Iloctpoenne mHDOPMAIMOHHBIX MaTPHIL
MaTeMaTHYEeCKUX MOJeel sl BbIOOpa OOIIEro ajaropuTMa pelmieHHS — MOJCIUPYIOMIEro
anropuTMa. Peanu3anus — aqrOpUTMOB — pEIICHHS  HENMHEHHBIX W OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHUN. Onucanue craiuoHapHbeIXx pexkuMoB XTIl ¢ mpumenenunem
CUCTeM JIMHEHHBIX M HEIMHEWHBIX ypaBHEHUWIl. MTepalroHHbIE alrOPUTMBI PELICHHUS.
[Ipumenenne MeTomOB MHPOCTHIX uUTepauuii u HpioroHa-Padcona miis moiydyeHus perieHus.
[IpobGmema cxoauMocCTH Mpoiiecca pemeHus. [[eKOMIO3UIIMOHHBI METO/ PEIICHHUS CIIOMXKHBIX
CUCTeM KOHeuHbIX ypaBHeHUil. IlocTpoenue wuH-(OpPMallMOHHONW MAaTpUllBl A7 BbIOOpa
ONTUMATFHOTO AMTOpUTMA pelieHus 3anaun. [loHsaTre xecTkocTu cucteM auddepeHInanbHbIX
YpaBHEHUH M KPUTEPUU >KECTKOCTH. SIBHBIE (OBICTpHIE) W HEsSBHBbIE (MEIJICHHBIE) METObI
peuieHus. Metoabl epBoro (Meroa Jisepa), BToporo ( MoaudUIMPOBaHHBIE METOIbI Diiiepa)
u yetBepToro nopsaka ( meron Pynre-Kyrra). OuieHka TOYHOCTH METOJIOB — OMIMOOK yCEUESHHS.
[lepexonnpie OmMMOKM W OIMMOKA OKPYITIGHHUS TPU  YHCIEHHOM  HHTETPUPOBAHHH
muddepeHnnanbHbix  ypaBHeHUH. CrocoObl oOecredeHHs] CXOTUMOCTH PpeHIeHHs 3aJadu.
[IpuMmeHeHre HESBHBIX METOJOB Ui PEIICHUS KECTKUX CcucTeM auddepeHnamIbHbIX
ypaBHeHUH. OnpeeneHus mara HHTerpUPOBAHUS UTEPALIMOHHBIM MeToIoM. MeToaoB Kpanka-
Hukonbcona (MeTon Tpanemnuil);

. MaTeMaTH4YeCKOe  MOJEIMPOBAHUE  CTAllMOHAPHBIX  PEKHUMOB  IPOLIECCOB
TEIUIONEepeayd B TUIACTUHYATHIX W 3MEEBHUKOBBIX TEIUIOOOMEHHHKAaX. MareMaTH4ecKoe



OTHMCaHKE TPOILIECCOB C MPUMEHEHHEM MOJEJeH MICaTbHOTO CMEIIEHUS U BhITeCHEHUs. Bbibop
u rpaduyeckoe MpeICTaBICHHE AJTOPUTMOB pemieHus. [IpuMeHeHHne cTaHIapTHBIX METOJOB
BBIYMCIUTEIBHON MaTEMaTUKHU Ul PELLICHUs 3a/1a4;

. MaTeMaTH4YECKOE MOJEIUPOBAHUE CTAl[MOHAPHBIX PEXHMOB IIPOLIECCOB
TETJIONEepelau B MPSIMOTOUYHBIX U MPOTUBOTOYHBIX TPYOUATHIX TEIMNIOOOMEHHUKOB, pEIICHHE
3amaun  Komm © KpaeBoil 3agaud 1NpuU  MHTETPUPOBAHMM CHCTEM  OOBIKHOBEHHBIX
maddepeHInaNnbHbIX ypaBHeHHHA. MareMaTHuecKoe ONHMCaHUe IMPOILECCOB C MPUMEHEHHEM
MOJIENIEl UJEaIbHOIO BhITeCHEHUA. Pemenne 3anaun Komm u kpaeBoii 3anauu. [Ipeacrasinenne
QITOPUTMOB  BBIYMCICHUH B BHJC HMHOOPMAIIMOHHOW MATPHUIBI CHUCTEMbl ypaBHEHHU
MaTeMaTHYeCKOro OmucaHus M OloK-cxeM pacyeroB. MartemaTtuueckoe omnucanue XTII c
MIPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX U depeHInanbHbIX ypaBHeHHH. Onrcanne 00beKTOB ¢
pacnpeieieHHBIMH B IPOCTpaHCTBe MapameTpaMu. DopMmynupoBKa HayalbHBIX U KPAEBBIX
YCIIOBUH 3aJ1a4 peleHus. YHUCIEeHHBIM anroputMm 1-ro mopsaka juist pemeHus 3agadn Komm.
MeTo1 «IIpUCTpeNK» IJIs PelIeHusl KpaeBoU 3a/1auu;

. MaTeMaTH4YeCKOe MOJEIUPOBAHNUE CTAlIOHAPHBIX PEXUMOB IPOIECCOB B
peakTopax ¢ Memankod. OmnucaHne MHUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IpPOTEKaHUS
MIPOM3BOJIBHBIX CIIOKHBIX XMMHUYECKHUX pEaKklUUid B KUAKOM (a3e a1 MHOTOKOMIIOHEHTHBIX
cucreM. OrmpeseneHle KIIOUYEBBIX KOMIIOHEHTOB CJIOXHBIX XUMHUYECKHX peakuui c
NPUMEHEHHEM METOJOB JIMHEHHON anreOpbl - paHroB MAaTPHUI] CTEXUOMETPUYECKUX
ko3 purmeHToB peakuu. MaremaTudeckoe ONMUCAaHWE PEAKTOPHOTO Tpoliecca ¢ pyOamKkou
JUIS TIPOU3BOJIBHOM CXEeMbl NMPOTEKAHHUSI XUMUYECKON peakuuu. BpiOop anropuTMoB perieHus
3a/laud ¢ MpUMEHEHHeM HMH(OPMAIMOHHOW MaTpUIIbl CHUCTEMbl YpaBHEHHUH MaTeMaTH4eCKOIro
OTMCAHHUS U PEJCTABJICHUS AITOPUTMA PELICHHSI C TOMOIIBIO OJIOK-CXEMbI pacyeTa Mpolecca;

. MaTeMAaTHYE€CKOE MOJIETMPOBAHUE HECTAlMOHAPHBIX PEKHUMOB IMPOLECCOB B
peakTopax ¢ Memaiakod. MareMmaTudeckasl MOCTAaHOBKA 3aJa4yM JIJIsl PEaKIHUH C MPOU3BOJILHOM
crexuoMerpuueckon cxemoil. dopmynupoBka 3agaun Komm — 3agaun ¢ HavdaJlbHBIMU
ycioBUsAMU. Pa3HOCTHOE TMpencTaBieHHE CHUCTEMbl OOBIKHOBEHHBIX AuU(QepeHInanbHbIX
ypaBHeHu#. [locTpoenne wWHOOPMAIMOHHOW MAaTpPHUIBI JUIsl BBIOOpA anropuTMa pelie-Husl.
I'padmyeckoe npeacraBiaeHe aaropuT™Ma pelieHus B BUAE OJIOK-CXEMbl pacyeTa;

. MaTeMaTHYeCKOe MOJICIMPOBAHUE CTAI[MOHAPHBIX PEXHUMOB B TPyOUYaThIX
peakTopax ¢ MPAMOTOYHBIM M MPOTUBOTOYHBIM JABMKEHUEM TEILNIOHOCUTENEH. MaTeMarrnyeckas
IMOCTAHOBKA 3aJa4d JUISl PEaKUUU ¢ KOHKPETHOM cTexuomeTpuueckoi cxemoi. opmynupoBka
3amaun Komm — 3agaun ¢ HayalnbHBIMM YCJIOBHUSIMU U KpPAaeBOM 3aJauyd — 3aJa4d C KPACBbIMHU
yCcIOBUSAMU. Pa3HOCTHOE TMpelCTaBlIeHHE CHCTEM OOBIKHOBEHHBIX auddepeHInantbHbIX
ypaBHeHuid. IlocTpoeHrne HHPOPMAIMOHHBIX MATPHI] Ul BBIOOpa AJITOPUTMOB pEILICHUS.
I'padmyeckoe npeacraBiaeHe aIrOPUTMOB PELICHHS B BUAE OJIOK-CXEMbI PacueTa;

. MaTE€MaTUYECKOE MOJICIMPOBAHNE HECTAIIMOHAPHBIX PEXUMOB IPOIIECCOB B
TpyOUaThIX pEaKTOpax M YHUCICHHBIE AITOPUTMBI TUCKPETHU3AIMHM JJIs PELICHUS CHUCTEM
g depeHnrnanbHbIX YpaBHEHUH C YaCTHBIMU MPOU3BOAHBIMU. Maremarnyeckass MOCTaHOBKA
3a/1a4u JUIsl PEaKIUU C KOHKPETHOM CTEXHOMETpUUECKO cxemoil. DopMyaupoOBKa Ha4YaJIbHbIX U
rpaHuyHbIX ycnoBud. JuddepeHnmanbuple ypaBHEHHS B YacTHBIX IPOU3BOJHBIX -
SJUITMIITUYECKOTO, MapabOJMYecKoro M THIEepOOJUYECKOTO THUIIOB. AJTOPUTMBI  peIIeHUs
ypaBHeHU# mapabonndeckoro Turma. Marematuyeckas MOJENb XUMHUYECKOTO MpEBpallleHus B
M30TEPMHUUECKUX YCIOBHX Il HECTALlMOHAPHOTO Ipoliecca B TPyOUaThIX ammaparax ¢ yueTom
NPOJOJIBHOIO TEepEeMEIIUBaHUs M C TPUMEHEHHEM OJIHOMapaMeTpudeckoil audQy3noHHON
MOJIENN 7Sl OMIMCAHUS THJIPOJMHAMUYECKOH 0OCTaHOBKM B PEAKLIMOHHOM MOTOKE. AJTOPUTMBI
pelieHus B BHJAE CHCTEM  HEIWHEHWHBIX  ypaBHEHUH, a TakkKe OOBIKHOBEHHBIX
middepeHnanbHbIX ypaBHEHUH TIEPBOTO U BTOPOTO MOPSIKOB;

. MaTeMaTH4YEeCKOE€  MOJAEIMPOBAHHWE  CTALMOHAPHBIX  PEKHUMOB  IPOLIECCOB
HENpepbIBHOW MHOTOKOMITOHEHTHOHM pekTh(duKauu u abcopOun. MaTemMaTuieckoe onvcaHue
mporecca MHOTOKOMIIOHEHTHOW peKTH(UKAalMM B Tapenbyaroil KoJoHHe. MojenupoBaHue
¢da3oBoro paBHOBECHs M TIpoliecca Maccollepejayd Ha Tapelikax B MHOTOKOMIOHEHTHBIX



cucreMax. Y4YeT TeIUIOBbIX OalaHCOB Ha Tapelkax Ipu MOJCTUPOBAHHM Ipoliecca B
pPEKTU(UKANMOHHOW  KOJIOHHE.  JIeKOMIIO3WIIMOHHBIA ~ aNrOpuTM  pacuera  Iporecca
pekTHdUKaIMKM B KOJOHHOM  ammapare. MaTeMaTHdeckoe  ONHCaHWe  Ipolecca
MHOTOKOMIIOHEHTHOW a0copOIMu B HacaJ04yHOW KoJIoHHE. MoenupoBanue Ipoiiecca
MHOTOKOMIIOHEHTHOM Maccomepeiadyd B CEKUUSIX HACaJOYHON KOJIOHHBI. AJTOPUTM pEeLICHUS
KpaeBoOM 33a4M [T MOJISIIMPOBAHUS Mpoliecca abcopOIMy B HACATOYHOM KOJIOHHE.

3.4. OCHOBBI ONITUMH3AIUN XUMHUKO-TEXHOJIOTUUECKUX ITPOIIECCOB:

. pelieHue 3ama4 ONTHUMHU3AIMU C TEPMOJIMHAMHYECKUMH, TEXHOJIOTHYECKUMHU,
SKOHOMUYECKUMH, TEXHUKO-PKOHOMUYECKUMHU u 9KOJIOTUYECKUMHU KpUTEPUSIMU
ontumanbHOCTH.  OnTtuManeHbie  pecypcocOeperatomme XTI,  Breibop — xpurepuen
ONTUMAIIBHOCTH  (LeseBbIX  QyHKOH). DopMyanpoBKa MHOTOKPHUTEPHATBHON — 3amaun
ontuMuzalui. (OcoOEHHOCTH pelIeHusT ONTUMHU3ALMOHHBIX 3agad XTIl npu Hamumuuun
HECKOJIbKUX KPUTEPHUEB ONTHUMAIBLHOCTH, OBPAXXHOM XapakKTepe IefieBOi (YHKIIUU U HAIMYUN
orpaHuueHuit 1-ro u 2-ro poxa;

. AJITOPUTMBI OJTHOMEPHOW U MHOTOMEPHOW ONTUMU3ALMU. METOIbl CKAHUPOBAHUA,
JIOKaNMU3alUi IKCTpEeMyMa, 30J0Toro cedeHus u uucen dubOoHaum B ciaydyae OJHOMEPHOMU
ONTUMU3ANKNH. MeToApl MHOTOMEPHOM ONTHUMHU3AIUUA HYJIEBOTO, TIEPBOTO M BTOPOTO MOPSIIKOB.
CUMIUIEKCHBIE, CITydailHble W TPAJWECHTHBIE METOJbl MHOTOMEpPHOW ONTHUMHU3auuh. Metox
mTpadHbIX QYyHKIHUI.

3.5. 3aknroyeHue:

. puMeHeHne KomMnbeloTepHbIX Moaened XTIl npu npoekTHpoBaHMHA XMMHYECKHUX
npousBojicTB — B CAIIP. 3agaun cucrem aBTOoMaru3upoBaHHOro npoektupoBanus (CAIIP) u
CTPYKTypa CHUCTEM KOMITBIOTEPHOTO MpOeKTHpoBaHus. MHGMOpMAIIMOHHOE W MaTeMaTHYeCKOe
ob6ecrieuenue CAIIP. ABToMaTH3MpPOBAHHOE MPOEKTUPOBAHUE C MPUMEHEHUEM KOMITBIOTEPHBIX
monenent XTII;

. MPUMEHEHHE KOMIBIOTEPHBIX MoJienen XTII npu yIpaBJICHUN
texHojornyeckumu npoueccamu — B ACYTII. Komnberorepnoe monenupoBanue XTI B pexume
peanpbHOTO BpeMeHH. CucrteMbl mpsMOro IHUGPOBOro (KOMIBIOTEPHOTO)  YIPABJICHHS
TEXHOJIOTHYECKUMHU TporieccaMu. OCOOCHHOCTH peann3aiuy KOMIbIOTepHbIX Moneneit XTII B
ABTOMAaTHU3UPOBAHHBIX CHCTEMAaX YIpPaBJIeHUs TeXHoJorndeckumu npoieccamu (ACYTII).

4.00beM TUCUUIJIMHBI M BUIbI Y4eOHOH HATPY3KHU

Bupr yue6HO#M paboThI B 3auetHbix | B akagem. B actponom.
eAMHUIIAX qacax gyacax
OO0masi Tpy10eMKOCTh IMCUUILIHHBI MO
y4eOHOMY ILIAHY 3,0 108 81
Konraktnas pa6ora (KP): 0,33 12 9
Jlexuunm (JIek) 0,22 8 6
JlaGopatopHsle 3ansaTus (J1ab) 0,11 4 3
CamocrosarenbHas pabora (CP): 2,56 92 69
Jlpyrue BUJIbl CAMOCTOSATENBHOM paboThI 2,56 92 69
Buja koHTpoOJIs: 3a4eT / IK3aMeH 0,11 3ader ¢ 3ader ¢
OLIEHKOH OLIEHKOH
(4) 3)

AHHOTanus padoyel nporpaMmsl AMcHUILIMHBI «JIaGopaTopHbie padoThl no pu3nyeckoi
XHMHHM CHHTETHYECKHX OMO0JI0THYeCKH akTUBHBIX BemecTB» (b1.B.1.16)




1. He.]'lb AUCHUINIJIUHBI — O3HAKOMUTH U PACKPBITH BO3MOXKXHOCTU OCHOBHBIX 0a30BBIX
OKCIICPUMCHTAJIbHBIX MCTOJ0B (I)I/I3I/I‘-IGCKOI71 XHUMHUH, HAYYUTb CTYJACHTA BUJACTH o0acTu u
MMpeaACiibl HPUMCHCHUSA 3TUX MCTOAOB UCCIICAOBAHU A, YCTKO ITIOHUMATh UX IPUHIHUIINAJIbHBIC
BO3MOKHOCTH U OIrpaHUYCHUSA ITPHU PCIICHUN KOHKPCTHBIX 3KCIICPUMCHTAJIbHBIX 3a1aY.

2. B pe3yabrare wu3yYeHUs] AUCHUILUIMHBI OOyYAIOIIUICA MO mMporpamme
0akaJIaBpUATA J10JIKEH
Obaaoams crienyromumu mpodeccnonansabivu (I1K) komnereHIusIMu:

- TOTOBHOCTHbIO TPOBOJUTH CTAHJAPTHBIE U CEPTU(UKALMOHHBIE HUCIBITAHUS MaTEepUaJIOB,
U3JIeHid ¥ TexHosornueckux npoueccos (I[1K-17);

- TOTOBHOCTBIO MHCIOJIb30BaThb 3HAHUS OCHOBHBIX (PU3MYECKUX TEOpUH Ui PpEeLICHUS
BO3ZHUKAIOMIMUX (PU3UUECKUX 33/1a4, CAMOCTOSATEIBHOIO MpUoOpeTeHns (PU3NUECKUX 3HAHUM, NI
MMOHUMAaHMsI IPUHLIMIIOB pabOThl MPUOOPOB M YCTPONCTB, B TOM YHUCJIE BBHIXOAIINX 32 MPEAEIbI
KOMIIETCHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19).

3HamMb:

— TPUHLHUIBI pabOThI U CXEMBI UCIIOJIb3yEMBIX U3MEPUTENbHBIX YCTAHOBOK;

— BO3MO>XHOCTH METOJOB CIIEKTPOXUMUU IS IPOBEIEHUS KAYECTBEHHOTO M KOJMYECTBEHHOTO
aHaJIM3a XUMHYECKUX CHCTEM, OINpEAeNeHUs TEPMOJNHAMUYECKHX CBOWCTB XMMHUYECKHX
BEILECTB;

— KOHAYKTOMETPUYECKHI u MOTEHIUOMETPUUECKHM METO/IbI HaX0XJACHUS
TEPMOJUHAMHYECKUX XapaKTEPUCTUK DIEKTPOJIUTOB (aKkTHUBHOCTEH U KO3(h(GUIIUEHTOB
aKTUBHOCTH, KOHCTaHTBI AUCCOIMAIIMH, TEPMOIUHAMUYECKIX XapaKTEPUCTUK PEaKIINH);

—  (U3HKO-XMMHYECKHE METOJbl HCCIICAOBAaHUS U aHainu3a (a30BbIX PAaBHOBECHIl B OJHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMaX, IIyTH MOCTPOEHUs (Pa30BBIX JUArPAMM COCTOSHUS;

— OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YE€HUS KHHETMKM XHMHMUYECKMX pEakUui, CrnocoObl
OIpeieNIeHUs] KOHCTAHT CKOPOCTEN M MOpsKa XMMUUECKUX PeaKIHii.

— KaJJOPUMETPUYECKUE METOJbl ONPEAETICHUs TEIUIOEMKOCTH, TEMJIOBBIX Y(PPEKTOB M APYrUX
TEPMOXUMHUYECKUX CBOWCTB U3y4aeMbIX OOBEKTOB.

ymemy:

— TMPUMEHATh TEOPETHYECKUE 3HAHUSA M OSKCIEPUMEHTAJbHbIE METOJbl HCCIEIOBAHUSA
(bu3n4ecKoi XMMHUM IIPU PELICHUU NPO(ECCHOHANBHBIX 3a/1a4;

— chopmynupoBaTh npoOneMy U 00OCHOBaTb BBIOOP SKCHEPUMEHTAIBHOIO METOAA
UCCIIEIOBAHUS, TOCTABUTh LIEJIH U 3314 U HAMETHUTb ITyTH MX JOCTUKCHHUS;

— TIIPOBECTM MaTeMaTH4YeCKyl0 OOpabOTKy SKCIEpUMMEHTAJbHBIX JaHHBIX Ha 0ase
TEOPETUYECKUX 3HAHUN 10 (PU3NIECKON XUMUH;

— TIPEJCTaBIIATh JaHHbIE JJAOOPATOPHOIO MCCIENOBaHUS B rpaduyeckoil GpopMe U Ha OCHOBE
MIOJIydEHHBIX 3aBUCHUMOCTEH ONpeAeisiTh COOTBETCTBYIOIIME TEPMOJMHAMUYECKHE U
KUHETHUYECKUE XapaKTEePUCTUKN XMMHUYECKOW CUCTEMBI U XUMHUYECKOTO MpoLecca;

— TMPOBOAWUTH AHAINW3 M KPUTHYECKU OLICHMBATH IOJYYEHHBIE SKCIEPUMEHTAJIbHBIC IAHHBIE,
0000111aTh 1 IeaTh 000CHOBAaHHbBIE BBIBO/IbI HA 0a3e MPOBEIEHHBIX OIBITOB.

enademsn:

— KOMIIJIEKCOM COBPEMEHHBIX JKCHEPUMEHTAIbHBIX METOA0B (U3UYECKOM XUMHH IS
pELIEeHNs] KOHKPETHBIX MCCIIEN0BAaTENbCKUX 3a/1a4;

— DKCIIEpPUMEHTAJIbHBIMU METOJAaMHU MCCIEAOBAHUS COCTOSHUS XMMHUYECKOTO DPAaBHOBECUS U
KMHETUKH XMMHYECKOI0 ITpoLecca.

— TIpueMaMu OOpabOTKU TMOJYYEHHBIX OMNBITHBIX JAHHBIX JUIS BBISBICHHS W YCTAHOBJIEHUS
B3aMMOCBS3€Hl MEXJy TePMOIMHAMUYECKHMHU CBOMCTBAMU M (U3MUYECKUMH IapaMeTpaMu
porecca;

— 3HAHMUAMHU OCHOBHBIX 3aKOHOB (PM3MYECKONH XMMHUHU Ui COJAEp’KaTeNbHON WHTEepHpeTanuu
MIOJIYYE€HHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.



3. KpaTKOC CodepiKaHue TUCIHUIIJINHBI

[IpuMeHeHnE METOMOB  (PUBMKO-XUMHUYECKOTO HCCIEAOBAHUS Ui ONpEIEICHUS
TCPMOJUHAMHUYCCKUX U KUHCTUYCCKUX XaPAKTCPUCTUK XUMHUUYCCKUX CUCTCM.

CHeKTpOXHMquCKHe MCTOAbI HCCJICAOBAaHUA. KauecTBeHHBINT aHamm3 BCIICCTBA
(ompeneneHre MEKbBINAEPHBIX PACCTOSHUI, MOMEHTOB HWHEpPUUH MoJeKyn). Onpenenenue
KOJIMYCCTBCHHBIX XapPaKTCPUCTUK (CTeHeHH Jucconyanyui M KOHCTAHTBI AMCCOIMallUMU
3JIEKTPOJINTOB, TEIIOEMKOCTH BELECTBA).

DIEKTPOXMMHUYECKUE  METOABl  uccienoBanus. Koumykromerpus.  Omnpenenenue
KOHCTaHTbl JUCCOLMALIH ciaboro OJICKTpOJIKUTa, CTCIOCHU AWCCOLMAlHHU, BJICKTpI/IlIeCKOf/'I
IMPpOBOANMOCTHU npu 0OECKOHEUYHOM pa36aBJIeHI/II/I KOHAYKTOMCTPUUCCKUM METOAOM.
[MotennromeTpus. OnpeeneHne TEPMOJTHHAMHYECKMX XapaKTEPUCTUK XUMHUYECKON pPeaKI[u
(AH® AGY AS° dE®/dT

), TemnepatypHoro ko3pduuuenta IJC ( ), crangaptHoit DJ1C

(E®), u3yuenne BIHsHES 106ABOK HA TIOTEHIHAI IEKTPOIA.

@®a30BO€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cHUCTeMax. DHU3UKO-XMMUYECKUN aHAIM3.
N3yuenune 3aBUCHMOCTH CBOMCTB cUCTeMBbI OT €€ coctaBa. Kpusbsie oxnaxaenus. OnpeaeneHue
COCTaBa IBTEKTHUYECKOW cMecH. IlocTpoeHne auarpaMM KUIEHUS M JUarpamMMm IUIABKOCTH IS
OuHapHBIX cucTeM. OrpaHUYeHHAas PaCTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumuueckoe paBHoBecue. OnpeneneHne KOHCTAHTBI XMMHUYECKOTO PAaBHOBECHS U
TEII0BOTO A deKTa XUMUYECKOHN peakliuy Ha MPUMEPE peakiuil pa3ioKeHusl.

Tepmoxumus. Kamopumerpust. Onpenenenne TEINIOEMKOCTHU BEILIECTB
KAJIOPUMETPUYECKUM METOJ0M.

4. O0beM yueOHOH TUCUMIITIMHBI

Bcero 5 cemecTp 6 cemecTp
Buabl yueOHo# padoThl
3ad. elI./aK. 9ac | 3a4. el./aK. yac | 3ad4. eI./aK. dac

O01mas Tpy10eMKOCTb JUCHHUILIHHbI 4.0/144 20/72 20/72
10 y4eOHOMY IIAHY
KonTtakTHasi padora (KP): 0,34/12 0,17/6 0,17/6
Jlaboparopusie 3austus (J1ab) 0,34/12 0,17/6 0,17/6
CamocrosiTeabHas padora (CP): 3,44 1124 1,72 /62 1,72 /62
Buja KoHTpoJIs: 3a4eT / IK3aMeH 022/8 3auer 3auer

' 0,11/ 4) (0,11/4)
Buabl yue6Hoii padoThl Bcero 5 cemecTp 6 cemecTp

3ad4. ej1./acTp. 3ad4. e./acTp. 3ad4. ea./acTp.
qgac gac gac

OO0masi TpyA0eMKOCTb IV CHUTLIHHbI 4.0/108 2.0/54 2.0/54
1o y4e0HOMY ILIAHY
KonTakTHasi padora (KP): 0,34/9 0,17/45 0,17/45
JlaGopaTopuble 3ansTus (J1ag) 0,34/9 0,17/4,5 0,17/45
CamocTosiTeibHast pa6ora (CP): 3,44 /93 1,72 /46,5 1,72/46,5
Buja koHTpOJIs: 3a4eT / IK3aMeH 022/8 3auer 3auer

: 0,11/ 4) (0,11/4)

AHHOTAIUSA Y4e0HOM MPOrpaMMBbI IM CIUTIINHBI
«JlaGopaTopubie pa6oThI N0 opranuydeckoii xumun» (61.B.1.17)



1. Heap TUCHMILUIMHBI — TPUOOPETEHUE OOYJYAIOIIMMICS OCHOBHBIX HABBIKOB CHHTE3a
OPraHUYECKUX BEILIECTB.

2. B pesyabrare u3y4YeHHs JUCHUIUIMHBI oOyyamolmiics 10 mNporpamme
0akaJlaBpUATA 10JIKEH

Obnaoams crienyromumu npogeccuonanvivimu (I1IK) kommereHuAMU:

— CHOCOOHOCTHIO TJIAHMPOBaTb M TPOBOIUTH (U3MUECKHE W XUMHUYECKHE OKCIIEPUMEHTEI,
MPOBOIUTL 00pabOTKYy HX pPE3yJbTaTOB W OIICHMBATH IOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI
YCTaHaBJIUMBATL T'paHUIlbl UX HNPUMCHCHUSA, MPUMCHATH MCTOJAbI MATCMAaTUYCCKOI'O aHaiu3a U
MOJICIIMPOBAHUS, TEOPETHUECKOTO U IKCIIepuMeHTaIbHOro uccnenosanus (ITK-16)

— TOTOBHOCTBIO HMCHOIB30BaTh 3HAHUS CBOHCTB XHUMHUYECKHX OJICMCHTOB, COCI[I/IHCHI/II\/'I u
MaTepuaioB Ha KX OCHOBE IS pelieHus 3aa4 npodeccuonanbHoii aesrensHocty (ITK-18)

— TOTOBHOCTBIO HM3ydYaThb HAYYHO-TEXHUYECKYI0O HH(OPMAIHIO, OTEYECTBEHHBIH U 3apyOe:HBIN
OIBIT TI0 TeMaTuke uccnenosanus (ITK-20).
3nams:

— TEXHHWKY 0E30MacHOCTH B Ta0OPATOPUH OPraHUIECKONH XUMUH;

— NPHHIUIBI 0€30MaCHOr0 O0paIIeHHs ¢ OPraHHYECKUMU COCIMHCHUSIMH,

— METOJIbl M BUJIBI XpoMaTorpaduu Jyis ONPeNeNICHUs COCTaBa PEAKIIMOHHON CMECH;

— TCOPETUYECKHE OCHOBLI CHOCO6OB BBIJICJICHUA, OYHCTKH H I/II[CHTI/I(i)I/IKaHI/II/I OpPraHn4YeCKuX
BEIIIECTB;

— OKCHECPHUMECHTAJIBHBIC MCTOJblI IPOBCACHHUA OPraHUYCCKUX peaKHHﬁ, MpoTEKarounx I10
Pa3siiInUHbIM MEXaHU3MaM;

— OCHOBHBIE O0IIME METOJMKH B3aUMHOMN TpaHC(HOPMAIINH KIIACCOB OPraHUYECKUX COEJMHEHNH.
Ymemo:

— HOPUMCEHATH TCOPECTUUCCKUEC 3HAHUA U DKCIICPUMEHTAJIBHBIC METO/IbI NCCIICIOBaAHUA OpI‘aHH‘IeCKOﬁ
XVMUY TIPY PEUICHUH MPOPECCHOHANBHBIX 33]1ay;

— chopMynmHpoBaTh MpodIeMy W O0OOCHOBATH BHEIOOP MPHUOOPOB M AKCIICPUMEHTAIBHBIX METOOB
WCCIIEIOBAHMUS, IOCTABUTH SN U 331a4¥ U HAMETUTH ITyTH MX JIOCTHKCHUS;

— CHHTE3UPOBATh COCMUHEHUS IO TPEIIOKEHHON METOIHKE;

— TPOBECTH BBIICICHIE U OYNCTKY CHHTE3UPOBAHHBIX BEHIECTB HA OCHOBE TEOPETHUCCKUX 3HAHWHI
10 OPraHUYECKON XUMUHU;

— BBIOMpATH palMOHATBHBIN CIIOCO0 BBIJICTICHUS U OYUCTKH OPTaHUIECKOTIO COSTMHEHUS;

— TPEACTABJIATH TaHHBIC TA0OPATOPHOTO UCCIICIOBAHHS B BUJIE TPAMOTHO O(OPMIICHHBIX METO/IHK;

— TMpPOBOAWTH aHAM3 W KPUTHYECKH OICHUBATHh IONYYCHHBIE OSKCIIEPUMEHTANbHbBIC JaHHBIC,
00001maTh 1 AeaTh 000CHOBaHHBIC BEIBOIBI Ha 0a3¢ MPOBEAEHHBIX OIBITOB;

— BBIOpaTh CIIOCO0 MACHTH(OHUKAITUN OPTAHHIECKOTO COSTMHCHHS.

Braoemy:

— KOMITJIEKCOM COBPEMEHHBIX HKCIEPHUMEHTAIBHBIX METOJIOB OPTaHUYECKOW XMMHUHW JUISl PEIICHUS
KOHKPETHBIX HCCIIE/IOBATEIbCKHUX 32124,

—  DKCTIEPUMEHTAILHBIMH METOJIAMH MTPOBE/ICHUST OPTaHMYECKUX CHHTE30B.

— OCHOBHBIMH METOJAMH WUACHTH()UKAIUN OPTaHUYCCKHX COCMHCHUIM

— mpueMaMu 00pabOTKH W BBIZCICHUS CHHTE3UPOBAHHBIX BEIICCTB;

— 3HaHUSIMH OCHOBHBIX 3aKOHOB OPTaHMYECKOH XUMHH ISl COMEPKATENHHON HHTEpIpETanuu
MOMYYECHHBIX SKCIIEPUMEHTAIILHBIX PE3yIbTATOB.

3. Kparkoe coaep:xanue THCIHUIITAHBI

besomacHble mpuemsbl U mpaBuiia paboThl B 1a00paTOpUN OPraHMYECKON XUMUH.

OO6mume meTonsl paboTel B maboparopuu opraHumydeckoit xumuu. [locyna, Hambomnee dacto
npuMmeHsiemas B nabopatopun. HarpeBanme. Oxmaxzaenue. IlepememuBanue. MeTosl
UIACHTU(PUKAIIMN U OYUCTKU OPraHMYECKUX BellecTB. MneHTuduKanus opraHM4YecKUX BEIIeCTB
MOCPECTBOM pa3nuuHbix BHAOB xpoMmartorpadguu (TCX, xpomartorpaduss Ha Oymare,
noHooOMeHHass xpomatorpadus, BDXX), temmeparypsl miaBieHHsS U pePpaKTOMETPUH.
MeTo bl CrieKTpaIbHON UACHTU(UKAIIUMYA OPTAHHYECKUX COSTUHEHUH.

enu m 3a1aum KCIIEPUMEHTA B OPraHUYECKOM CUHTeE3€. TeopeTuueckrue OCHOBBI Ipolecca.
Breibop ycnoBuii peaknum. Pacuer cunTeza. OOmue mnpaBuia TOJATOTOBKM M TPOBEIEHUS
cuHTe3a. Texnuka Oe3zomacHoctu. [lpubop ans mpoBeneHust cunTesa. lIpoBeneHue ombITA.
Kontponb 3a xogoM peakiuu. Boigenenne, ounctka M aHanu3 npoAykra. CHUHTE3bl BEIECTB



pPa3IMYHBIX KJIACCOB OPraHUYECKUX coequHeHuil. [IpoBeneHue 3KCIEepUMEHTAIBHBIX METOIO0B
HCCIIEIOBAHUS PEAKIUU.
[IpoBenenue peakuuii, IpOTEKAKOLIUX 110 MEXaHU3MAM:
—  HYKJICO(PWIBHOTO 3aMEIICHUS — CUHTE3 IaJIOreHAIKAHOB;
—  HYKJICO(PWIBHOTO MPUCOSTUHEHUS — CUHTE3 CIOKHBIX 3(PUPOB KAPOOHOBBIX KUCIIOT, aMHUJIOB
KapOOHOBBIX KHCJIOT, a30TCOJIEPKAIIUX AJIbJACTHIOB U KETOHOB;
—  3JEKTpOQHUIBLHOIO 3aMEIICHUS B apOMAaTHYECKOM Py — pPEaKIHH HUTPOBAHMS,
OpoMHUpOBaHUs, CYTbUPOBAHUS;
— peakIuil TMa30TUPOBAHUS U a30COYCTAHMSI,
— peaknuil OKUCIICHHS (CHHTe3 aieroHa, 1,4-0eH30XWMHOHA, OCH30MHOM KHCIOThI) U
BOCCTaHOBJICHUSI.
4. O0beM yueOHOI M CHMILIUHBL:

Bunel yue6HOM paboTh B 3aueTHBIX B akagem. | B actpon.
€AMHULIAX yacax qacax

4,0 144 108

OO61mas TPyA0eMKOCTh JUCHHIJIMHBI 0
Y4eOHOMY IVIAHY

AyIUTOPHBIE 3aHATHSI: 0,56 20 15
Jlexuunm (Jlek) - - -
[Tpaktuueckue 3ausatus (113) -
Jlaboparopus 3anstus (J1a0) 0,56 20 15

CamocronTenannasi padora (CP): 3,33 120 90
Buja konTpoJs: 3auer / 3k3aMeH 3aver ¢ 3auer ¢
0,11 OLICHKOM OLICHKOM

(4) 3)

AHHOTAUMA padoyeil mporpaMMbl JUCHUIIMHBI «OcHOBBI Onoxuvun» (b1.B.1.18)

1. Heap AMCUUIINHBI - POPMUPOBAHHUE y CTYACHTOB 0a30BBIX 3HAHHM, HEOOXOMMBIX
IUIsS. U3YYCHUS] MEXaHW3MOB JICHCTBHS OMOJIOTUYECKH AKTUBHBIX BEHICCTB M JJISi MOHHUMAaHUS
MPHUHIMIIOB OMOPAIMOHATIBHOTO TOJX0/Ia K CO3JaHHUI0 HOBBIX COCAMHEHUH, WCIOJb3yEeMBIX B
00J1acTH CPENICTB 3AIUTH PACTCHUN U MEIMIIMHCKOW XUMUH.

2. B pe3yabrare wu3yyYeHHsl JAUCHUILUIMHBI OO0y4Yawlnuiicsi M0 mporpamMmme
0akajlaBpUaTa J10JIKeH
Obnadams cnenyromumu obmenpodeccruonanbubiMu (OIIK) u npodeccnonansubvu  (I1K)
KOMIICTCHITUSIMH:

- CIOCOOHOCTh ¥ TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX

JMCLUIUIAH B mpodeccronanbhoi aesreapHocTu (OITK-1);

- TOTOBHOCTh HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (H3WYECKOW KapTHHE MHMpa,

MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHMM BCIIECTBA JUIS TOHUMAaHUS

OKpY’KaroIero Mupa u siienuii mpupoast (OITK-2);

- TOTOBHOCTh HCIMOJb30BaTh 3HAHUS O CTPOCHUHU BEIECTBA, MPUPOJE XUMUYECKOU CBSI3U B

pPa3IMYHBIX KJIaccax XHMHYECKUX COEAMHEHUW MJs TOHUMAaHUS CBOMCTB MarepHalioB U

MEXaHHU3Ma XUMUYIECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyskatomiem mupe (OTTK-3);

-  TOTOBHOCTBIO MCIIOJIB30BAaTh 3HAHMS CBOMCTB XHMHYECKHUX DJJIEMEHTOB, COECIMHEHUH H

MaTepHaioB Ha MX OCHOBE JJIs pellieHus 3a1a4 npodeccuonansHoi nesirenpaocty (ITK-18).
3HAMDb!

- OCHOBHBIE CTPYKTYPHBIE DJIEMEHTHI YTIIEBOI0B, HYKJICHHOBBIX KHCIIOT, OSIKOB U APYTUX
OMOMOJIEKYII CIIOKHOTO CTPOCHWsI, MPUHIMIBI ()EPMEHTATUBHOTO KaTaiu3a M MHTUOMPOBAHUS
(hepMEeHTOB, OCHOBHBIE META0OJIMYECKHUE IMMYTH, MEXAHU3MBI PETYISIUU >KU3HENEATEIHHOCTH
MHOTOKJIETOYHBIX OPTaHU3MOB, OCHOBHBIE MEXaHU3MbI OMOTpaHC(hOpPMAIIK KCEHOOUOTHKOB;



ymemy:

- HWCIOJIb30BaTh TOJYYCHHBIE MPH W3YYEHUH Kypca 3HAHHS Jii OUOPAIHMOHATBHOTO
KOHCTPYHPOBAHUSI HOBBIX OMOAKTUBHBIX COCTUHCHHUIA,

- BBISBIIATH (DYHKIIMOHAIBHBIE TPYMIBI B COCTABE HOBBIX COCAMHECHHU, KOTOPHIE MOTYT
MPEBPAIATHCS B TEMATOTOKCHYHBIC U MYTareHHBIC TPYIIIBI B pe3yiabTaTe OMOTpaHCHOpMaIun
MOHOOKCHUT€Ha3aMH;

enademsn.:

- TEpMUHOJIOTHEN B 00J1acTH OMOXMMHUHU U MOJIEKYJIIPHOM OnoJiornu;

- MeTOoJoJIOTHEeH OWOXMMHUYECKOTO0 TOAXO0Ja K U3YYCHUI0 XHMHH OHOJIOTHYCCKH
AKTUBHBIX BEILIECTB.

3. KpaTkoe coaep:kaHue TUCHUILTHHBI

Brenenue.

Ponp OMoxumum B M3y4eHUU MeXaHU3Ma JEUCTBUS OMOJIOTUYECKHA aKTUBHBIX BEIIECTB.
Bo3HukHOBEHHE KU3HM, BOJIOLMS KUBBIX CHUCTEM. bHoslormueckre OCHOBBI CYIIECTBOBAaHMS
YKUBBIX CHCTEM.

CrpyKTypHbIE MOJIEKYJIbl OMOTIOIUMEPOB

CrpoeHne U XMMHYECKHE CBOMCTBA MOHO-, JIU-, OJIUTO- U TOJHMCAXapHa0B; UX POJib B
KUBOW TIPUPOJIE U WCIOJb30BaHME B TIPOM3BOJACTBE JieKapCTBEHHBIX (opm. CtpoeHue
pUOOHYKIIEMHOBBIX M JIG30KCHPUOOHYKJIEHMHOBBIX  KHCIOT.  [Ipoltecchl  peruKaium,
TPAHCKPUIIIIMH ¥ TPAHCIIAIUN. XUMUYECKU MyTareHes. [[pon3BoHbIE HYKIICOTHIOB B KAYECTBE
JIEKapCTBEHHBIX cpeACTB. CTPYyKTypHBIE Kiacchl JTUMUI0B. CTpoeHHE KJIETOYHBIX MeMOpaH.
[laccuBHBIM ¥ aKTUBHBIM TPAHCIOPT BEIIECTB 4Yepe3 KIeTouHble MeMOpanbl. CTpoeHue
OENKOBBIX aMHUHOKHCIIOT M MX Kiaccuukarus. HezameHUMbIE ¥ 3aMEHUMBIE aMHUHOKHCIIOTHI.
Ponb yHKIIMOHANBHBIX TPYNN aMUHOKUCIOT B Oenkax. IlepBuuHas, BropuyHas, TpeTU4YHas U
YeTBEPTUYHAS CTPYKTypa 0enkoB. [lentumpl, 0eaKku U X QyHKIUH.

DepMEHTHI

Homenknarypa u knaccudukarust depmeHToB. Teopun (epMEHTaTUBHOTO KaTajiu3a.
MexaHu3MBbl PEryisiliii aKTUBHOCTH (DEpMEHTOB, 0COOEHHOCTH aJIJIOCTEPHUUECKUX (HDEPMEHTOB.
[IpocreTnyeckue rpynmnbl, KopepMeHThl U KOPaKTOpsl. BUTaMuHbl B posiy MpeiniecTBEHHUKOB
koepmenToB. KoHKypeHTHOe, HEKOHKYpEHTHO€ U OECKOHKYpEHTHOe HIruOupoBaHUE
(hepMeHTOB.

Metabonuzm

B3aumocBsa3p karaOoiiMyecKuX M aHAOOJMYECKHX MPEBPAIEHUN, HX JOKaJIU3alUs.
JluHeliHple M UUKIMYECKHE MpeBpalleHus MeTabonuToB. AneHo3uHTpudochar B posu
YHUBEPCAJIbHOTO  HOCHUTENS XUMHUYECKOM SHEprud B  MeTabOJIMYecKUX  Ipolieccax.
Karabonuyeckue npeBpaieHusi yrieBoJ0B, aMUHOKHCIOT U KUPHBIX KHCIOT; T€HEpUPOBaHUE
BOCCTaHOBUTEJHHOIO IMOTEHIIMANA M IHEPreTUYECKUE BBIXOJABI ATHX MPOLECCOB. AIPOOHBIA U
aHa’poOHbIl kaTtabonu3m rmoko3bl. Lukn KpeGca. OxwucnurensHoe ¢dochopunupoBanue u
cunte3 AT®. dotocunte3. ®otocucrems | u Il. Xumusm accumMunaimm IMOKCUAA yriepoaa u
uuki KanpBuHa. bruocunTes yrieBo 0B, )KUPHBIX KUCIOT, aMUHOKHCIIOT, MIENTUAOB U OEIKOB.

HeitporymopansHas peryasauus

OCHOBHbBIE MPHUHIMIBI HEUPOTYMOPAIbHOM peryasauuu. [OpMOHBI, LHUTOKHHBI U
HelipoMeauaropel. llpupoga TOPMOHOB, TPHUHIMI PErylsldd OOMEHHBIX MPOLIECCOB B
MHOTOKJIETOYHBIX OpraHu3Max ¢ OOpaTHON CBS3BI0 MEXAY CEKPETHPYIOIMIMMH TOPMOHAMU
kKene3aMH BHYTpeHHeH cekpenuu. CTepouaHble TOPMOHBI, aJpEHANNH, MENTHUIHbIE TOPMOHBI.
['opMoHanbHBIE CUCTEMBI YEJIOBEKA, HACEKOMBIX U PACTEHUM.

MeTtabom13mM KCEeHOOMOTHKOB.

depMeHTaTUBHbIE CUCTEMBI, MpeHa3HAYeHHbIE JUTSt ouotpanchopmanu
KCEHOOMOTHKOB. HeusOuparenbHbie MOHOOKCHUT€HAa3bl. NHnykTopbl o0OpazoBaHus
MOHOOKCHUTE€HAa3 B KadyeCTBE JKOTOKCHMKaHTOB. J[Be ¢a3pl B MeTaboimu3Me KCEHOOMOTHKOB.
['mroratnoH.



Mexanu3mbl  00pa3oBaHMsl aKTUBHBIX (OpPM  KHCJIOpPOJa B  KUBBIX  KIIETKA.
['uniepokcuaHbII M OKCHUAATUBHBIM CTpecC. MexaHu3M OKHUCIUTEIBHOIO MOBPEXKIACHUA
KOMIIOHEHT KJIETO4YHbIX MeMOpaH. CynepokcupaucMmyraza W KaTtanaza. [Ipupoanbie
AQHTUOKCHJIAHTHI.

4. O0beM y4eOHOH TUCHHIJIMHBI

Bunpsl yaeOHOI paboThI B 3aueTHBIX B akagem. B actponowm.
SIMHHIIAX qacax qacax
OO0mas TpyA0eMKOCTh M CIHMIIJIMHBI 110 4 144 108
Y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 0,27 10 7,5
Jleximn 0,27 10 7,5
[IpakTHueckue 3aHATHS - - -
JlabopaTtopust - - -
CamocrosiTejibHasi paboTa 3,47 125 93,75
CaMoCTOSATETFHOE U3YUCHHUE Pa3/IeioB 3,47 125 93,75
JVCIIMTLTAHBI
Bua koHTpoOJIsI: IK3aMeH 0,25 9 6,45

AHHOTanus padoyeii mporpaMmpl AUCHUILIHHBI «OcHOBBI KocMeToJiorum» (51.B.1.19)

1. Henap npenogaBaHusi AUCHUILUIMHBI — (OPMUPOBAHHWE 3HAHMM O CTPOEHUU U
(YHKIIMOHUPOBAHUM KOXKU U €€ MPUAATKOB, MPUHIMIAMH YXOJa 3a KOXKeH, NaToJI0rH4eCKUMHU
COCTOSTHUSIMU KOKU U METOJaMH KOPPEKIIMH TaHHBIX HEIOCTATKOB.

2. B pe3yabrare wu3ydYeHHs JAUCHUILVIMHBI O0y4Yawlnuiicss N0 mNporpamMmme
0akajiaBpUaTa J10JIKeH
Obnadams cnenyromumu  obmenpodeccuonanbubiMu  (OIIK) mpodeccrnonansupiMu  (11K)
KOMITETEHIIUSIMU:

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (DU3MUYECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BELIEeCTBA JUIsl TOHHUMaHUS
OKpY»KaroIero Mupa u seieruii mpupozst (OI1K-2);

- TOTOBHOCTb UCHOJIB30BaTh 3HAHMS O CTPOCHUU BEILECTBA, IPUPOAEC XUMUUYECKOM CBSI3U
B Pa3NMYHBIX KJacCaX XMMHUYECKHUX COEIMHEHUM A MOHMMaHUs CBONCTB MaTepUaloB U
MEXaHHU3Ma XUMUYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyxkatomem mupe (OITK-3);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHWE CBONCTB XMMHUYECKUX DJIEMEHTOB, COCTUHEHHUHN U
MaTepHaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonansHoi aesirenbaocty (ITK-18).

3Hamb:

- CTPOCHHE KOXKH U €€ MPUIATKOB;

- 0co0eHHOCTH (PU3HOTOTHUECKHUX MPOIECCOB, TPOTEKAIOIINX B KOKE;

- OCHOBHBIE JTabopaTOpHbIEC U (QYHKIIMOHATbHBIE IUarHOCTUYECKHE 00CIe0BaHMUS;

- 0cOOEHHOCTHU MPOSIBICHUSI OCHOBHBIX TPYII KOKHBIX 3a00JIEBaHUN U UX JICUCHHE.

ymemy:

- OCYILECTBIISITh PALIMOHAIIBHBIN YXO/1 32 KO’KE€HM M BOJIOCAMH B 3aBUCUMOCTH OT UX TUIA U
COCTOSIHUS;

- HCHOJB30BaTh IMOJYYEHHBIE 3HAHUS O CTPOCHMH KOXH, €€ TMPUIATKOB U
(U3MOJOTMYECKUX TpOIleccax B KOXK€ MpU pa3pabOTKe HOBBIX BUAOB (hapMarieBTHUECKON H
KOCMETHYECKOU MPOAYKIIHH.

enaoems:

- METOJaMu OIIMCAaHUS OCHOBHBIX MPOSIBJICHHM KOCMETHUUYECKHX HEIOCTaTKOB,
00yCIIOBJICHHBIX MATOJIOTUYECKUM COCTOSTHHEM KOXKU;




- METOJaMU  TEOPETUYECKOr0 U DKCIEPUMEHTAIBHOTO  MCCIECIOBAHMS B
npoheccuOHaTbHON 1A TEILHOCTH.

3. Kpatkoe coaep:xaHue AMCHUIIIHHBI

1. Mopdodonoruueckue u (PU3MOIOTHYECKHE OCOOCHHOCTH KOXKHM M €€ MpPHUIATKOB,
0COOEHHOCTH CTPOSHHUS MUMHUYECKOH MYCKYIaTyphI

1.1. Crpoenue xoxu. OyHKUMS, CTPOCHUE U (PU3HOIOTUS KOXKHU. DMOPHOTEHE3 KOXKH.
Onunepmuc. Keparunorenes. Menanorene3. Knerku Jlanrepranca. Jlepma. KounareHosble,
JACTUYECKUE M PETHUKYJSpHbIE BOJIOKHA. Kiterkm pepmsbl. IIoaKOKHO-KUpOBass KieTdarka.
Wunepsamus xoxu. KpoBo- n mumpoobdpamene. BozpacTHast SBOIONUS KOKH.

1.2. Ilpunatkn xoxxu. DYHKIMS, CTPOCHUE W (PU3MOJIOTHS CATBHBIX U MOTOBBIX KEINE3.
OMOpHOreHe3 M BO3PACTHASI SBOJIONWSA. XMUMHUYECKHIA COCTaB CEKpeTa JKeJIE3 M THIl CEKPEIHH.
NunepBanus. KuciaoTHo-KupoBas MaHTHS KOXH. BcackiBaHME BEIIECTB YEPE3 KOKY.

OyHKIMS, CTpPOEHHE M (PU3UOJOTHS BOJOC W HOrTed. JlIMHHBIE, MyHIIKOBBIE U
HIETUHHUCTBIE BOJIOCHL. Da3bl pa3BUTHS BOJIOCSHOTO (Qosuiikyna. VIHHepBalus U ropMOHalbHas
perynauus. PacoBele 0COOEHHOCTH CTPOEHMS BOJIOC.

2. IlpuHIMIBI pallMOHAIBHOTO YXO0/1a 32 KOXKE! JIMIla U Tela, 32 BOJIOCaMH U HOTTAMU

2.1. Tunst koxu. [IpuHIKIBI yXo1a 3a Kokei. TUIBI KOX: JKUpHas, cyxas, HOpMabHasi,
yBsifatomias. CoBpeMeHHbIe 1a00paTOpHblE U KIMHUYECKHE CIOCOOBI TECTHPOBAHUS KOXKU.
[IpodunakTuyeckuii U TUTHUEHUYECKUH YyXOJ 3a KOXKeH: OuullleHHue, yBIaKHEHUE, NMUTaHHe,
3amuTa. KocMeTnueckue cpeacTna, UCoIb3yeMble B 3TUX LesaX. BiusHue Tuna koxu u oOpasza
YKU3HU Ha BBIOOpP KOCMETHYECKUX CPEJICTB.

2.2. Tunel Bonoc. IlpuHnumnel yxona 3a Bosiocamu. Tumel Bojsoc. [IpuumHBI CyXOCTH
Bojioc. [IpodunakTuueckuif M THrHEHMYECKHH yXOJ 3a BOJOCAMHU: OYHIIEHHE, YBJIaKHEHUE,
nuranue, 3amura. KocMerndeckue cpencTsa, HCNOIb3yEMbIE B OTUX LENAX.

3. KocmeTrnueckue HeIOCTAaTKH, OOYCIIOBJIEHHBIE MAaTOJOIMYECKHUM COCTOSIHUEM KOXH,
IPUHLMIBL KX JedeHus. Vcropus IepMaTOBEHEPOJIOIMM: OCHOBHBIE JTallbll U HMX pPOJb B
Pa3BUTHH U CTAHOBJICHUM I€PMATOBEHEPOJIOIMH KAK HAYKH.

ITatomopgonorus koxu. Ilaronorndyeckue mpoueccs, NPOTEKAIOIINE B MUIECPMUICE U B
JIepMe, M UX MNposBiICHUs. Mopdosorndyeckue 31eMEHThl KOXKHBIX ChINEH: IMEpBUYHbIE U
BTOpUYHbIE. [IpMHLIMIBI JMArHOCTUKU KOXHBIX Oojyie3Hed. IIpuHIMIBI JeYeHHs KOXKHBIX
0oJie3HeH. AJUICPrUYECKU IepMaTUT U MEAMKAMEHTO3Hask TOKcukoAepMus. [IpuHIumbl oomiei
Y MECTHOM TEPAaIluU B 3aBUCUMOCTH OT CTEIIEHHU BBIPA)KEHHOCTH BOCHAIIMTEIBHON PEAKIINH.

Heliponepmarto3sl: 3yasine U my3sIpHbIe J€PMAaTO3bl, HEHPOJEPMUT, II0YECYyXa, IICOpHUa3s,
KpPACHBIN MJIOCKUM JIMILAM.

Nudexnyonnsie 3a00€BaHNs KOXKH: TMOJAEPMHUHU, B TOM YKCJIE YIpeBasi Chlllb; BUPYCHbIE
3a00JIeBaHMs, B TOM YHUClie 00pOIaBKU; TPUOKOBBIE 3a00J1€BaHuUs; Tapa3uTapHbIe 3a00JIeBaHMS.

Hucrpoduueckre 3a601€BaHUS KOKH, B TOM YHUCIIE UXTHO3 U IIPOTepHsL.

HoBooOpa3oBaHus KoXu: MelaHoMa, 0azairoma, pak KoXH U JIpyrue 3710KaueCTBEHHbIE
HOBOOOpa30BaHus KOXH. JloOpOoKaueCTBEHHBIE OIYyXO0JIN KOXKHU U MIPEJPAKOBBIE COCTOSHUSL.

KosxHble posiBiIeHHS BeHEpUYeCcKuX 3a0oeBannii 1 BUY-undeknum.

4. O0bEM yueOHOI THCIUITHHBI

o B 3auérapix | B akamem. | B actpoHoMm.

Bunsl yaeOHOM paboThI
eAMHUIIAX qacax qacax

O0mass TPyAOEMKOCTh JAUCHHMILUIMHBI 110 2 72 54
Y4eOHOMY IJIAHY
AyIUTOpHBbIE 3aHATHS: 0,11 4 3
Jlexuunu (Jlek) 0,11 4 3
ITpaktueckue 3anstus (113) - -
JlaGopaTopus - -
CamocrositesbHas padora (CP): 1,78 64 48
Pedepar 0,89 32 24
CaMocTOATENBHOE U3y4EHUe pa3zenoB 0,89 32 24




JIIACIUTIUIMHBI
Buja koHTpoJIsi: 3a4éT 0,11 4 2,85

AHHOTanus padoyel NPOrpaMMbl M CHHUILJIMHBI
«OCHOBBI CTaHIAPTH3ALMH JIeKAPCTBeHHBIX cpeacTB» (51.B.1.20)

1. Hens nmpenogaBaHusi JUCHUILIMHBI — (QOPMUPOBAHUE 3HAHWHA TIO TEOPETHUYECKHM
OCHOBaM CTaHJIAPTU3AlUMU W KOHTPOJIO KAadecTBa JICKAPCTBEHHBIX CPEACTB, OCHOBHBIC
MMPUHOMIIBI OpraHn3anuy IMponu3BOACTBA, CUCTEMbI OICHKN U KOHTPOJIA Ka4CCTBA JICKAPCTBCHHBIX
CPEICTB.

2. B pe3yabTraTre u3yYyeHHs] JUCHUIUIMHBI oOydawumiica Mo mnporpamme
0akaJlaBpUATA J0JIKEH
Obaaoams  cnepyromumu - obmenpodeccuonansapiMu  (OIIK) mpodeccuonansupivu  (I1K)
KOMIICTCHIIUAMMU:

- TOTOBHOCTH UCIIOJIL30BaTh 3HAHKS O CTPOCHUU BEIECTBA, MPUPOJAC XUMHUCECKOHN CBSI3U
B Pa3MYHBIX KJIACCaX XHMHYECKUX COCIUHEHWH I TIOHMMAaHUS CBOWCTB MAaTEPHUAJIOB H
MeXaHH3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B Okpy»xkaromem mupe (OITK-3);

- BJIAJICHUE OCHOBHBIMH METOJAMH, CIIOCOOaMU W CPEICTBAMH IOJTYYCHUS, XPAHCHUS,
nepepaboTku WHQPOPMAIIHK, HABBIKAMHA PabOTBI ¢ KOMITBIOTEPOM KakK CPEJICTBOM YIIPABJICHHS
undopmarmeii (OITK-5);

- CIOCOOHOCTH INIAHWPOBATh W MPOBOJIUTH (DU3MUECKUE W XUMUICCKHE IKCIICPUMEHTHI,
MPOBOJUTH 00pabOTKY WX pPE3ylIbTaTOB W OICHWBATh IMOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHaBIMBATh TPAHUIIbl MUX NPUMEHEHUS, MPUMEHATh METOJbl MAaTeMAaTUYECKOro aHaiu3a U
MOJICITMPOBAHUS, TEOPETHUYCCKOTO U dKCIIepuMeHTanbHOro uccnenoanus (I1K-16);

- TOTOBHOCTb MPOBOJUTH CTaHIAPTHBIE U CepTU(UKAIIMOHHBIE MCTBITAaHUS MaTepUasoB,
U3JCTUI ¥ TeXHoJornueckux nporeccos (ITK-17);

- TOTOBHOCTH KCIIOJIb30BaTh 3HAHUE CBOICTB XMMHUYECKHUX AJIEMEHTOB, COCIMHEHUU U
MaTepHAJIOB Ha UX OCHOBE JUTS PEIIeHHUs 3a1a4 nmpodeccronansHoi aestenpaoctu (ITK-18);

- TOTOBHOCTh H3ydaTh Hay4YHO-TEXHHYECKYI0 HWHGOpPMAIUIO, OTECUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaeaoBanus (ITK-20).

3Hamy.

- OCHOBHbIE HOpPMAaTHBHBIE JOKYMEHTBHI, OIpEleNSIIOIINe TMOPSAOK 0OpalieHus
JIEKapCTBEHHBIX CPEJCTB Ha TeppuTopun Poccuiickoit @eneparuu;

- IOPSI0K MOCTPOCHUS (PapMaKOTICHHBIX CTaTell Ha JeKapCTBEHHBIE CPE/ICTBRA;

- IOPSI0K MTPOBEJCHHS TOCYAAPCTBEHHOM perucTpaiuy JeKapCTBEHHbBIX CPEJICTB;

- TpeOOBaHHMS K OpraHu3alMd M TPOBEIACHHUIO KOHTPOJS KauyecTBa JIEKapCTBEHHBIX
CpPEICTB;

yMmemy:

- OIIPENIeIUTh BU/JI JICKAPCTBEHHOTO CPEACTBA U OTHECTH €ro K ONpeAeiEHHOM TpyIIIe,

COCTaBHTH 3asIBKY Ha PETUCTPALIUIO JIEKAPCTBEHHOT'O CPEJICTBA,

MpEeIIOKUTh TEepeueHb I[oKaszarejel KOHTpOJsS KauecTBa JUid BKJIIOYEHHUS B
(hapMaKomeHyl0 CTaThi0 U COCTABUThH MPOEKT HOPMATUBHOMN TOKYMEHTAIIMN Ha JIEKapCTBEHHOE
CPEICTBO;

e1ademo.

- 3HAHMSIMH O TIOPSIKE BalUAAllMM AHAIUTHYECKUX METOIAWK M TEXHOJIOTHYECKUX
MIPOLIECCOB B MPOU3BOICTBE JIEKAPCTBEHHBIX CPEJICTB.

3. KpaTkoe coaep:xkaHue TUCHUILIHHBI

1. BBenenue

Henu u 3anaun kypca. OCHOBHBIE JOKYMEHTHI, ONPEJEIISIIOIIUE MOPSAA0K MPOU3BOICTBA U
oOpallieHus JTeKapCTBEHHBIX CPEJCTB Ha Tepputopuu Poccuiickoit @enepanuu.

2. DTamnbl pa3pabOTKU HOPMATUBHOM TIOKyMEHTAIIMH Ha JIEKAPCTBEHHBIE CPEACTBA



OCHOBHBIE JTIOKYMEHTHI, OIPEACIAIONUE MOPAIOK pPa3pabOTKH HAyYHO-TEXHHUYECKOU
JOKYMEHTAIlMM Ha JICKApCTBEHHOE CpeACcTBO. Pa3paboTka HOKyMEHTOB Ha pedepeHTHbIE
npemnapatsl. Pa3paboTka JOKyMEHTOB Ha BOCTIPOU3BEAEHHBIE Mpenapathl. [lopsaok perucrpannu
JIEKapCTBEHHBIX CPEJICTB.

3. Pa3pabotka papmakoneHbIX cTaTel Ha JIEKAPCTBEHHOE CPEJICTBO

[onsitne «®Papmakomneiinasi cratesi». Buapl ¢dapmakoneiHsix crateil. ®apmakoneinas
cratbst npennpuarud. [ocynmapcrBenHas @apmakoness P®. OcHOBHble 3apyOeKHBIE
dapmakonen: EBpomneiickas dapmakomnes (EP), bpuranckas ®apmakones (BP), Amepukanckas
dapmakomnest (USP). Bunbl nekapcTBEHHBIX CPEICTB U NepeYeHb TpeOoBaHMi K HUM. Bamunarms
AQHAJIMTUYECKUX METOJOB OIIPENEICHHs] KauecTBa JIEKApCTBEHHOro cpezacta. OmnpeneneHue
CPOKa TOJJHOCTH JIEKAPCTBEHHOT'O CPECTBA.

4. O0béM yueOHOMH THCHUIINHBI

o B .. B akanem. B
Bunel yue6HOI paboTh 3a4€THBIX qacax aCTPOHOM.
SAMHUIAX yacax
OO0uasi TpyA0€MKOCTh M CUUIIIHHBI MO 2 12 54
yueOHOMY IJIAHY
AyIHTOPHBIE 3aHATHSI: 0,22 8 6
Jlexruu (JIek) 0,22 8 6
[Tpaxtnueckue 3anstus (113) - - -
JlaGopaTtopust - - -
CamocrosiTesbHasi pa6ora (CP): 1.67 60 45
Bua uTOroBOro KOHTpOJINA: 3a4eT 0,11 4 3

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«OCcHOBBI KBAHTOBO# XHMHH BeliecTB (papmManeBTHUYecKOro HazHauyenus» (61.B.1.21)

1. eab qucuMNINHbI
— H3yYCHHUE OCHOBHBIMU MOHITHSIMHU COBPEMEHHON KBAHTOBOW XUMUH;

— H3YUYCHHC IIPUHIOUIIOB KBAHTOBO-XHMMHWYCCKHUX METOAOB pacuc€Ta CTPOCHHUA U CBOMCTB
XAMHYECKHUX CUCTEM C aKIEHTOM Ha HCOPraHMYECKHUE MOJICKYJIbI, BXOJAIIMMH B COCTAaB
COBPEMCHHBIX MAaTCPHUAJIOB, UCIIOJIB3YEMBIX B HOBBIX TEXHOJIOTHUYCCKUX ITPOLECCAX;

— 03HaKOMIJIEHHE ¢ OCOOEHHOCTSIMH XMMUYECKOH CBSI3U B XHUMHYECKUX BCHICCTBAX PA3HOI'O
CTPOCHHA U COCTaBa U UX BJIMAHUS HA CBOMCTBA MaTcpHruaIoB.

— OCBOCHHC MOJIYSMITUPHUYCCKUX KBAaHTOBO-XHNMHNYCCKHUX pacucToB C IIOMOIIBIO
COBPCMCHHLIX KOMIIBIOTCPHLBIX ITPOTrpaMM.

2. B pesyabTare m3y4eHHs JMCHMILIMHBI 00ydamommiics Mo mporpamme OakajaBpuara
JOJI2KeH::
Obnadams cnenyromumu mnpogeccrnonanbabiMu (I1K) komneTeHnusamu:

- CMOCOOHOCTh IUJIAHMPOBATh M MPOBOAUTH (PU3MYECKHE U XUMHUYECKUE HSKCIIEPUMEHTHI,
MIPOBOJIUTH O00PabOTKY MX pPE3yJbTaTOB M OIICHMBATh MOTPEIIHOCTH, BBIIBUIaTh THIOTE3bl U
yCTaHaBJIMBaTh I'PAaHMIIBI X NPUMEHEHHUs, TPUMEHSITh METOJ(bl MaTeMaTH4YeCKOro aHaiu3a U
MOJICTUPOBAHMSI, TEOPETUIECKOTO U dKCIIepuMeHTanbHoro uccnenoBanus (I1K-16).

SHamu:

— OCHOBHBIE MOJOXEHHS KBAHTOBOM XUMUU, COBpeMeHHOﬁ TCOpHUn XUMHUYECKOM CBS3HM H
MCKMOJICKYIIAPHBIX B3aUMOJICHCTBUI U OpUMEpPbl €€ NPHUMCHCHUA B TCXHOJIOTMHU TOHKOTO
OpPraHu4eCKOro CUHTC3a,



— IPUHLMIBL  KOJMYECTBEHHOM  XapaKTepHU3alUM AaTOMHOM M DJIEKTPOHHOM  CTPYKTYpbI
MOJIEKYJIIPHBIX CUCTEM;

— OCHOBHBIE B3aUMOCBSI3H MEX/Ty JJIEKTPOHHOU CTPYKTYPOH U (PU3NKO-XUMUYECKUMHU CBOWCTBAMH
BEIIECTB, JIEXKALUE B OCHOBE YIIPABIECHUSA CBOMCTBAMU MAaTEPUAJIOB;

— BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XHMHUYECKUX PACUETHBIX METOJIOB M 001acTh

WX IPUMEHUMOCTH.

Ymems:
[IpuMeHSITh KBaHTOBO-XHUMHUYECKUE TIOIX0/IBI U METOIBI JUIS pacueTa, HHTEPIPETAIIUU ’
MIPEJICKA3aHMsI CTPOCHHSI U CBOMCTB MOJICKYJISIPHBIX, CUCTEM.

Braoems:
DneMeHTapHBIMHA HaBBIKAMU IPUMEHEHHUST KBAHTOBO-XUMUYECKUX TTOIX0JIOB M METOJIOB
TIPY PEIICHUH TPAKTHYECKUX TEXHOJOTHICCKUX 33/]1a4 U CTaHIaPTHHIMUA KBAHTOBO-
XUMHYECKUMH KOMITBIOTEPHBIMHU TTPOTPaMMaMHU.

3. Kparkoe conepxxanue JMCUMILTHHBI
Beenenue. [Ipeamer kBaHTOBOM XHMuUU. POJIb KBAHTOBOW XUMUHY B OMIMCAHUNA XUMHYECKHAX
SIBIEHUM W MPOLIECCOB. B3aMMOCBsI3b KIIACCUYECKON U KBAHTOBOM MOJEIIEH MOJIEKYII.
MoayJas 1. O0mme NpUHIMIBI KBAHTOBOW XUMHUM
OCHOBHBIE TMOJIO)KEHUSI KBAaHTOBOW MEXaHUKHU. BapuanuMoHHBIA METOJ HaXO0XKICHUSA
BOJIHOBBIX (QyHKUUH. [IpubmmkeHne HE3aBUCUMBIX YacTUll. MeToJ caMOCOTrIacOBaHHOTO MOJIs
utsi aroMoB. [IpuOmmkeHre EeHTPATBHOTO TOJIA. ATOMHBIE OpPOUTAIM U UX XapaKTEPUCTHUKH.
OHORIEKTPOHHBIE M MHOTOYJIEKTPOHHBIE BOJHOBBIE (DYHKITMH M METOJIBI MX pacyeTa.
AHTHCHUMMETPUYHOCTH JIEKTPOHHOU BOJHOBOUW PyHKIMU. CrimH-opOuTanu. JlerepMuHaHT
Crneiitepa. Meton Xaptpu-®Poka, XUMHUYECKas  TPAKTOBKA pPE3yJbTaTOB. OJEKTPOHHbBIC
KOH(UTypalu1 aTOMOB C TOYKU 3pE€HUSI KBAHTOBOW XMMHH.
Moayab 2. Meroabl KBAHTOBOI XUMHU
MonekynspHas  CTPyKTypa, DJJIeKTpOHHas Koppemsmus. [Ipubmmwkenne  bopna-
OmnmnenreiiMepa, aanabaTUYECKU TOTCHIIMAT U TOHSATHE MOJICKYJSAPHOW CTPYKTYphl. MeTon
Xaptpu-Doxka ms mosiekyisl. [Ipudmmkenue MO JIKAO.
DOnekTpoHHas Koppensuus. Metoq KOHGUIYpallMOHHOTO B3auMOJEHCTBUA. Teopus

BO3MyLIeHUH. Pacuer sHeprun qucconuany XUMHYECKUX CBSI3EH.
Hesmnupuueckue u mnosmysmnupudeckue Meroabl. Mepapxuss MeTOlIOB KBaHTOBOM XUMHH.
Hesmnupuueckas kBaHTOBasg xumus. baszucHele (QyHKIUU UIi HEAMIUPUYECKUX PACUETOB.
ATOMHBIE ¥ MOJIEKYJISIpHBIE Oa3ucHble HaOOphl. Poiib 6a3ucHBIX QYHKIUI B ONMMCAHUH CBOMCTB
MOJIEKYJL.

[Tomysmnupudeckre MeTobl. BaneHTHOoe mpulOimxkeHHe. T-3JIEKTPOHHOE MPUOIMKEHHE.
Meton Ilappuszepa-lloma-Ilappa. IIpoctot M pacHiUpeHHBIA METOIbI XIOKKENs. TOYHOCTh
KBAaHTOBO-XMMHMUYECKUX PACUETOB CBOMCTB MOJIEKYJL.

Moayas 3. Xumuueckasi cBsi3b. HHTepmperanms pe3yJbTaTOB KBAHTOBO-
XHMHYECKHX Pac4yeToB.

OpOutanbHas KapTUHAa XUMUYEeCKOM cBA3M. KOHCTpyKTHBHas M JAeCTPYKTHBHAs
uHTepdepeHiss  opburtaneid.  MonekynspHble  opOuTalii M MX  KiIaccudukaus.
Koppensuuonnslie AuarpamMmbl. DJIEKTPOHHbIE KOH(UTYpAIMK JIBYyXaTOMHBIX MOJIEKYJ. AHau3
3acesnieHHOcTel opouTaneit mo Mamnukeny. [loHsTue o 3apsiiax ¥ mopsaKax cBsizei.
3akmrovyenue. KBaHTOBasi XMMUS KaK MHCTPYMEHT IIPOTHO3a B XMMUH.

4. O0beM yueOHOii TUCIUIIHHBI

Bunsl yaeOHOM paboThI B 3ayerneix | B akagem. B actponom.

€AMHHIIAX qacax qacax
OO0mas Tpy10eMKOCTh IUCHHUIJIMHBI 10 3,0 108 81
y4eOHOMY IJIAHY




AYIUTOPHBIE 3aHATHUS: 0,33 12 9
Jlexuunu (Jlek) 0,17 6 4.5
[TpakTaeckue 3anstus (113) 0,17 6 4,5
Jlaboparopus - - -
CamocrosiTesnnasi padora (CP): 2,56 92 69
Buja MTOroBOro KOHTpOJIA: 3a4€T ¢ OLEHKOM 0,11 4 3

AHHOTanus padoyei NPorpaMMsbl AU CHHUILIMHBI
«JJIeKTHBHbIE JUCHUILINHBI 10 pu3HUecKoii KyabType u ciopty» (b1.B.1.22)

1. Heab AMCHUIINHBI:

—  OBJIQJICHWE CHCTEMOW NPAKTUYECKUX YMEHHH U HABBIKOB, O00OECTICUYMBAIOIINX
COBEPIICHCTBOBAHNE MCUXO0(U3UUECKUX CITIOCOOHOCTEN;

— pa3BUTHE CHOCOOHOCTEHl UCHOJIB30BaTh pa3HOOOpa3Hble (OpMBI  (PU3NYECKON
KYJIBTYpHI, CIOPTa W TypH3Ma JJIsl COXPAaHEHHS W YKPEIUICHHsS] CBOETO 3/I0POBBSI M 3/I0POBBS
CBOMX OJIM3KUX B TIOBCEHEBHOW KHM3HH U MPO(ECCHOHATBHON NesITeIbHOCTH,

—  (opmupoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIIEHHS K (DPM3NYECKOHN KYIbTYype,
(bu3nIecKOMy COBEPIIICHCTBOBAHUIO 1 CAMOBOCIIHTAHHIO, YCTAHOBKA Ha 37I0POBBIN 00pa3 KU3HMU;

— o0ydJeHHe TeXHUYECKUM M TAKTUIECKUM MIpHeMaM OJHOTO W3 BHJOB CIIOPTA.

2. B pe3yabTare wu3ydyeHHs JUCHHMIUIMHBI o0y4yaloluiicsi 1O mNporpaMmme

0aKaJaBpUATA J0JIAKEH:
Obaaoams crnenyomuMu oomekyabTypHbiME (OK) komneTeHIMsIMHU

- CIIOCOOHOCTH K caMOOpraHu3aiiuu u camooopasosanuto (OK-7);

- CIOCOOHOCTh HUCHOJB30BAaTh METOABl U CpelIcTBa (U3NYECKOH KyIbTYphl IS
obecrieueHHs MTOJHOICHHOMN COIMaIbHOM 1 podeccuonanbHoi aesteasHocT (OK-8).
3namy:

- Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PU3MUECKON KyJIbTYpHI U CIIOPTA;

- COLIMAJIbHO-0MOJIOTMYECKHE OCHOBBI (PM3NYECKOM KYJIBTYpBI U CIIOPTA;

- BIMSIHUE O3/I0POBUTENBHBIX CHCTEM (DPU3MUYECKOTO BOCIHUTAHUSA Ha YKpEIJICHHUE
3J10pOBbs, TPOPHIAKTUKY IPO(ECCUOHATIbHBIX 3a00J1€BaHUN U BPEAHBIX IPUBBIUCK;

- crocoObl  KOHTPOJII W OLEHKM (PU3MUECKOro pa3BUTUS U (PU3NYECKOH
MOATOTOBJICHHOCTH;

- IIPaBUJIA U CIIOCOOBI IIAHUPOBAHMS MHAMBUIYAIbHBIX 3aHATUI pa3InyHON 1LesIeBOM
HaIpaBJIEHHOCTH;

— crioptuBHbie Tpagunuu MXTU-PXTY um. JI.1. Menneneena.

Ymemo:

- BBITNOJIHATh MHIMBUAYaJIbHO MOJ00paHHbIE KOMIUIEKCHI 10 (DU3HYECKON KYIbTYpe U
pa3IMYHBIM BUJIAM CIIOPTa;

- OCYIIECTBIISITh CAMOKOHTPOJb 3@ COCTOSHUEM CBOEr0 OpraHM3Ma M coOJoJaTh
[IpaBUJIa TUTUEHBI U TEXHUKU 0€3011aCHOCTH;

- OCYILLIECTBIISATh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (OopMax 3aHATHIM
(bu3n4ecKoi KynbTypoil U CIOpTOM;

- BBITIOJIHAT PUEMBI 3aIIUTHI 1 CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPaXOBKH.
Braoemy:

- CpeACTBaMU U METOJaMM YKpPEIJIeHUsS WHIUBHUIYaTbHOTO 3/I0pOBbs, (PU3HMUECKOTO
CaMOCOBEpPILIEHCTBOBAHMUS;

- JOJDKHBIM ~ YpOBHEM  (pU3MYEeCKOH  IMOATOTOBIEHHOCTH, HEOOXOJAWMBIM s
Ka4eCTBEHHOTO YCBOEHHSI MPO(PEeCCHOHAIBHBIX YMEHUI 1 HaBBIKOB B MPOLIEcCe 00yUeHHUs
B By3e, I o0OecrnedeHUs IOJHOLIEHHOM COIMaJbHOM M  MpoQecCHOHANBHOM
JeATeIbHOCTH MOCyIe OKOHYaHUS y4eOHOTO 3aBEICHHUS;

- TEXHUYECKUMH U TAKTUYECKUMHU HaBbIKaMH B OJTHOM U3 BHJIOB CIIOPTA.

3. KpaTkoe coaep:kaHue AMCHUTIIHHBI




Kypc muciuiuiiHbl «JJeKTHBHbIC IMCHUILIMHBI 10 (U3NYecKOl KyJbType H
CIIOPTY» PEATU3YETCsl Yepe3 BapUAaTUBHBIA KOMIIOHEHT (JIEKTUBHBIM MOAyib) 328 yacoB (BUJ
CIOPTa MO BBIOOPY CTYNIEHTA), B 3aYETHBIC €AMHUIIBI HE IEPEBOIUTCS, SBISIETCS 00s13aTEIbHBIM
JUTSL UCTIOJIHEHUS TIPU OUHOU (hopme 00yyeHUs.

[Iporpamma paccuMTaHa Ha M3y4EHHME AUCLUUIUIMHBI «JJIeKTHBHBbIC THCHUILIMHBI 10
¢puznueckoil KyJabType M CHOPTY» B TEUYEHUE IIECTH CEMECTPOB U MPEANojaraer, 4To
oOyyJaromuecs MMEIOT TEOPETUYECKYIO IMOATOTOBKY B 00JAacTH JUCHUILIMHBI «Du3mueckast
KyIbTypa M CHOpPT», 3aKaHUMBAe€TCAd 3a4eTOM B KOHIIE Kaxjaoro cemecrpa. KoHTpoib
YCIIEBAEMOCTH CTYIECHTOB BEAETCS M0 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

IIpakTnuyeckune 3aHATHSA.

[IpaxTrueckuii pas3zien NporpaMMbl peainzyercs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATUSAX B
y4eOHBIX IpyIIax 1no oouei puanyeckoil MoAroTOBKE WM 10 BBIOPAHHOMY BUY CIIOPTA.

[IpakTiueckue 3aHATHS TIOMOTAalOT MPUOOPECTH OMBIT TBOPYECKOM IPaKTUUECKOU
JEeSITEIbHOCTH, Pa3BUBAIOT CAMOCTOSITEILHOCTh B (U3MYECKOM KYyNbType M CHOPTE B LENIX
JNOCTUXEHHUSI (U3UYECKOTO0 COBEPILEHCTBA, IIOBBIIIAIOT YPOBEHb (YHKIHOHAIBHBIX H
JIBUTATEIbHBIX CIIOCOOHOCTEN, HANpaBIeHHO (POPMUPYIOT KaUyeCTBa U CBOWCTBA JIMYHOCTH.

[IpakTnueckuil pas3znen BKIOYaeT B ceOd moapaszensl: Mo oO0med ¢uandeckon
noarotoBke (ODII) u cnenuansHOM pusmueckoit moaroroske no Bugam crnopra (COIT).

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  Oa3UpPYIOTCd HAa  IIUPOKOM  KCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUN M METOIUYECKHX YMEHHI, Ha MPUMEHEHUH Pa3HOOOpa3HbIX CPEICTB
(bu3nuecKoil KylbTypbl U CHOPTA, CHOPTUBHOW M MPO(eCcCHOHATBHO-TIPUKIAAHON (pU3ndecKon
MOATOTOBKE.

VYaensercs BHHMaHHE BOIpOCaM MPOBEJICHHS COPEBHOBAHMN (IpaBHUJia COPEBHOBAHMI,
CHUCTEMa PO3BITPHIIEH, OTIPECIICHIE TTOOeAUTENCH, 000PyTI0BaHUE U UHBEHTAPB).

KpurepreMm ycrnenHocT 0CBOEHHs yd4eOHOIro MarepHaia sBISETCs KCIEepTHasl OLEHKa
IIPENO/IaBaTells, YUUTHIBAIOIAS Pe2yIAPHOCHb NOCeujeHus 00A3AMeNbHbIX YUeOHbIX 3aHAMULL,
BBITNIOJIHEHUE YCTAHOBJIEHHBIX HA JAHHBIM CEMECTp KOHTPOJIbHBIX HOPMAaTHUBOB (TE€CTOB) OOIIEH
(GU3N4ecKO M CIOPTUBHO-TEXHUYECKOM NOJArOTOBKU JUISI OTHENBHBIX TIpPYyNI pa3iuyHOU
CIIOPTUBHOM HAIIPaBJICHHOCTH.

4. O6beM yueOHOH THCIMIINHBI:

B akazem CemecTpsbl
Bun yueOHOM paGoThI AEM: I v VI
yacax
OO0uiast Tpy10€eMKOCTb AN CHUTIJIMHBI 328 108 112 108
10 y4eOHOMY IIAHY
Konraktnas padora (KP): 18 6 6 6
Jlexuun (Jlek) 18 6 6 6
CamocrositeqbHas padora (CP): 298 98 102 98
Bua koHuTpoJs: 3a4eT / 3K3aMeH 12 3auer (4) | 3auer (4) | 3auer (4)
B acTpoHOM CemecTpsl
Bun yue6Hoi#t paboThI qacax 1 v VI
OO0mas Tpy10eMKOCTh 246 81 84 81
AUCHUILIUHBI N0 Y4e0HOMY MJIAHY
KonrtakTtnas padora (KP): 13,5 45 45 45




Jlexuuu (Jlek) 13,5 4,5 4,5 4.5

CamocrosiTesnnasi padora (CP): 223,5 73,5 76,5 73,5

Buja koHTpoJIA: 3a4eT / 3K3aMeH 9 3auer (3) 3auer 3auer (3)
(©)

4.4.3. IncuMmiIdHbl BAPUATUBHOM YaCTH (QUCHUIJIMHBI 110 BLIOOPY)

AHHOTanus padoyeil NporpaMmMsl JMCHUIIMHBI «OCHOBBI MEHeKMEHTA U
MAPKETHHIa B TEXHOJIOTHH CHHTETHYEeCKUX OHOI0THYeCKH aKTUBHBIX BellleCTB, XMMHKO-
(apmaneBTHYECKHX NpenapaToB u KocMerndeckux cpeacts» (b1.B.1.]1B.01.01)

1. Heap AMCHMIJMHBI - TIOJIYYCHHE CHCTEMBI 3HAaHUH O 3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS TIPEANPUITHI B CUCTEME HAIIMOHAIILHOW SKOHOMHKHU, MPEICTABICHUN B
oOmactu MCHECI>KMCHTA n MAapKCTHHTA, BKJIFO4Uas METOJOJIOTUYCCKHUC OCHOBBI u
3aKOHOMEPHOCTH, (DYHKIIMH, METO/Ibl, OpraHU3al[MOHHBIE CTPYKTYPhl, OpraHU3aliio MPOLIECCOB,
TEXHUKY MW TEXHOJOTHUIO MCHCIPKMCHTA W MApKCTHUHTAa B YCIOBHUAX pBIHOqHOfI 3KOHOMMUKHU,
3aJI0KEHNE OCHOB MPO(HeCCHOHATBHON IeATeTLHOCTH OaKaIaBpOB.

2. B pe3yabTrare u3yYyeHHs JAUCHUIUIMHBI o0ydawumiics 0o mnporpamme
0akajiaBpuaTa J10JIKeH
Obnadams cnenyronumu npodeccuoHanbHbiMA (I1K) kommeTenusamu:

- TOTOBHOCTBIO MCIOJIb30BaTh HOPMATHBHBIC IOKYMEHTHI 110 Ka4eCTBY, CTaHIAPTH3AINH 1
CepTHU(HKAIMY MPOAYKTOB M W3IEINH, 3JIEMEHTHl SKOHOMHUYECKOTO aHajIH3a B MPAKTHYECKOU
nestenpaocTH (ITK-3);
— CMOCOOHOCTBIO aHAJTU3UPOBATH TEXHHYECKYIO JOKYMEHTAIMIO, MOAOUpaTh 000pydOBaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);
— CHOCOOHOCTBIO MPOBOANTH aHAIIU3 CHIPhS, MATEPUATIOB M TOTOBOM MPOIYKIHH, OCYIICCTBIISTH
oreHKy pe3ynbpratoB anaiauza (ITK-10);
— TOTOBHOCTh H3y4aTh HayYHO-TEXHUYECKYI0 HH(OPMAIMIO, OTCYECTBEHHBIH M 3apyOC)KHBIN
ombIT 10 TeMatuke ucciaenoBanus (ITK-20).
3HAMb:
- TPHUHIMIBI COCTABJICHUS TEXHHUYECKOW NOKyMEHTaluu (rpadukoB padOT, MHCTPYKIIHH,
TUTAHOB, CMET, 3asBOK Ha MaTepHAIIbI U 000PYIOBaHKE) U IP.;
- TEOPETUYECKHUE OCHOBBI U METOIbI BBIPAOOTKH IIEIICH U CTpaTeruu OM3Heca;
- TPUHIMIBI TOJATOTOBKH JOKYMEHTAIMH Il CO3JIAaHHSI CUCTEMbl MCHE/DKMEHTA KauecTBa
MPEIIPUITHS,
- METObl M TEXHOJOTHH IPUHSATHUS U PEATH3AIMN YITPABICHYCCKUX PCIICHHIA.
ymems:
— COCTaBJIATH 3asBKU Ha 000PYJ0OBaHUE;
— pa3pabaThiBaTh TEXHHYECKYIO JOKYMCHTAIIHIO,
— TPUHUMATH YIPABICHUYECKHE PEIICHHSI U OPraHU30BBIBATH MX BBHITIOJIHCHNUE;
— cobupatb, 06pabaThIBaTh M UCIIOJIB30BAThH YIIPABICHUECKYIO HHGOPMAILIUIO;
— paboTaTh C yNpaBJICHUYECKOW JOKyMEHTAIMel, MOJIb30BaThCci 3aKOHAM, HOpMaMu U
NpaBUJIaMH aJIMUHUCTPATUBHOM JICATEIIBHOCTH;
— pacnpeaensTh 00I3aHHOCTH U OTBETCTBEHHOCTH;
— HCIOJIb30BaTh METO/IbI MOTHBAIIMH ITEPCOHANA;
— KOHTPOJHPOBATh U PETYIUPOBATH UCIIOTHEHHUE TIAHOB.
enademn.:
- HaBBIKAMU MPUMEHEHUS ONTUMAIIBHBIX MOJIX0I0B JUIS TUATHOCTUKHU M aHAJIN3a PhIHKA,
- METOJIaMU PYKOBO/ICTBA MEPCOHAIOM;
- uHCTpyMeHTam# 3()(PEeKTUBHOTO yIpaBICHUS MPEANPUITHEM.




3. KpaTtkoe conep:kaHue TUCHUIINHBI

Mopnynb 1. OcHOBBI ylIpaBiIeHUs NPEAIPUITHEM

1.1 Beenenue. IIpenmer, MeToa u coaepKaHue TUCHUIUIMHBI «OCHOBBI MEHEKMEHTA U
MapKeTUHTa». TeopHs yIpaBiIeHUS: YNpaBICHHE KaK IMOTPEOHOCTh M Kak (hakTop ycmexa
NESITEIbHOCTH, CYLIHOCTb M COJAEp)KaHHME YIPABIEHUS, MECTO TEOPUM YIPABIEHUS B CHUCTEME
COBPEMEHHBIX 3HAHWH, crenu(uka yrnpaBIeHYECKOW IEATEIbHOCTH, COBPEMEHHBIE MPOOIEMBI
yhnpasieHus. ['eHe3uc Teopuu YHpaBJIEHUS: YIPABICHUECKUE DPEBOJIOLUYU, BO3HUKHOBEHHE
HAay4yHOM TEOpUM YNpaBICHHUS, UCTOKM M TEHJCHIMH Pa3BUTHUSI POCCUMCKOIO YIpPaBICHUS.
3aKOHOMEPHOCTM M TPUHLMIBI YIPaBIECHUSA: CyOBEKTUBHbIE M OOBEKTHBHbIE (AKTOPHI B
yIpaBJICHUU.

1.2 Cucrema ynpaBiieHusi NpeAnpusitueM U ee crpykrypa. Onenka 3¢ddekTuBHOCTH
ynpasneHus. Cucrema ynpaBlieHUs: MOHSATHE CUCTEMBl YIpaBIEHUS, paclpeneieHue QpyHKIuy,
MTOJIHOMOYUH U OTBETCTBEHHOCTH, MPUHIUIBI IOCTPOSHUSI CUCTeM yrpasieHus. LlenTpanuzanus
U JIeleHTpaNu3alsl yIpaBJeHUs, [EJIErUpOBaHUE IOJHOMOYHMI B Mpoleccax yIpaBiICHHUS.
Opranu3anoHHas CTpyKTypa U ee BUAbl. OCHOBHBIC MOHATHS 3(PGEKTUBHOCTH YIPABICHUS.
[Tokazarenu 3pPpeKTUBHOCTH yIIPaBIECHHUSL.

Monayinb 2. OCHOBBI MEHEIIKMEHTA

2.1 llenu B cucteme ynpasiieHus. PazpaboTka crpareruii u rmiaHoB opranu3anuu. Lemu u
LeJenojaraHue B YIPaBICHUU: POJIb L€ B OpPraHMU3allid M OCYIIECTBIEHUU IPOLECCOB
yhpaBieHus, Kiaccu(ukanus Lenei, MOCTPOEHUE JiepeBa Liejel; coueraHue pazHooOpasus
uene U (QyHKIOUE MeHeKMEHTa,; CHCTeMa YIpPAaBJIEHUS MO LEeJIsAM; CTpaTeruss M TaKTHUKa
ynpaneHus. CylHOCTb, IPUHLUIIBI M METO/IbI IIaHupoBaHus. [Iporiecc BbIpabOTKH CTpaTeruu.
@DOopMBbI TEKYILETO MJIaHUPOBAHUSL.

2.2 TexHosorusi pa3pabOTKH W TPUHATHS YIOpaBIeHYCCKUX pemeHuid. Pa3paboTka
VOpaBIEHYECKUX PpEUICHWI: TOHATHE U  Kiaccu(UKalusg YIPaBIE€HUYECKHX PpEeUIeHU,
OCHOBOIIOJIATAIOIINE DJEMEHTHI JIEeATEIbHOCTH, YCJIOBHS U KPUTEPUU TPUHATHS pEIICHUH,
MpOLEeCC M MOJETH TMPUHATHS YIPABICHUYECKUX PpEUICHHUM, peanu3anus YIpaBIeHYECKUX
[ 911(S317178

2.3 BnacTh B cucTeMe ynpaBJeHHs. JUIEPCTBO U CTUIIb ypaBieHusl. OTHOLIEHHS BIACTH
B CHCTEME YMpaBICHUS: INOHATHE W TUIIOJIOTHS BJIACTH;, BIACThb U ABTOPUTET MEHEDKEpa;
MpHU3HAKU, (PAKTOpPBl W MPOSIBICHUS HEYNPaBISIEMOCTH; WCTOYHUKUA BIJIACTU B YIPaBICHHUU
OpraHu3alueii; mapTHepCTBO B Mpolleccax MeHeHKMeHTa. JIMIepcTBO M CTHIIb YIPaBJICHUS:
mpoueccel  (GOopMHpOBaHUS M OCHOBHBIE COCTABJIAIOIIME JIMIEPCTBa, (opMaiabHbIe U
HedopmanbHble (PAKTOPBI JUIEPCTBA, MPOSIBIIEHUE JIUJEPCTBA B CTUJIC YIPABICHUS, TCHACHIUS
Pa3BUTHUS CTUJIS YIIPABICHHUSL.

2.4 MoTHBallMOHHBIE OCHOBBI YIPaBJICHUS M KOHGIUKTH.. MOTHBAIUS IEATEIBHOCTH B
yIPaBJICHUH: MOTUBBI JIETEIILHOCTH YEJIOBEKAa U MX POJIb B YIPABICHUU, OCHOBHBIC TOHITHS U
JIOTUKA TMpolecca MOTUBalUHU, (PakTopsl (GOPMHPOBAHUS MOTHUBOB Tpyla; HCIOJIb30BaHUE
MOTHBAI[MM B MPaKTHKE MEHEIKMEHTa; (akTopbl 3((HEKTHUBHOCTH MOTHUBAIMU; COBPEMEHHBIE
KOHLICTIIIUM MOTUBalNMU. ['pymnmoBas NWHAMUKA U KOH(IUKTHL: POJb TPYIIBl B MOBEACHUU U
JeATeIbHOCTH YesloBeKa, (OPMHUPOBAHUE TPYII, B3aUMOJECHCTBUS B I'PYIIEe U B OpraHU3alluu;
BO3HUKHOBEHHUE, TMPOSBICHHE M PA3HOBUJIHOCTH KOH(IMKTOB, BIUSHHE KOHQIIMKTOB Ha
yIIpaBJICHUE.

Monyinb 3. OCHOBBI MApKETUHTA.

3.1 MapkeTHHI KaK CUCTeMa YNpaBJICHUs, PEryIUpOBaHUs U U3ydeHUs pbiHKa. [loHsATHE
MapKETHHTa, IPOUCXO0KIEHUE U CYIIHOCTh MapKETUHTIa, LEIX MapKeTUHIra. OCHOBHbBIE IPU3HAKU
MapKETUHIOBOro CTWJs ympasieHud. Konuenuumu mapkeruHra. OCHOBHbBIE BHIbI MapKETHHIA.
MapkeTuHroBas cpefa.

3.2 Kommuiekc mapketuHra. OCHOBHbIE MApKETUHIOBbIE MHCTpYMEHThI. CoJiepiKaHue u
npolecc yrpaBiieHUs MapKeTHHroM. OCHOBHbIE (YHKUMH MapKeTHHra. ToBapHas, L€HOBasd,



cOBITOBass 1 KOMMYHUKAIIMOHHAsI OMUTUKK (pupmbl. ToBapHbie cTpaTeruu. Pa3paboTka HOBBIX
TOBapOB.

4. O0beM yueOHOM THCHHMILINHBI

. B 3auyeTHBIX B akanem. B actponom.
Bun yae6HOI paboThI

eTMHUIAX yacax qacax
OO0masi Tpy10€eMKOCTh M CUUILIHHBI MO
y4eOHOMY IIaHy 2,0 2 54
KonrtakTtnast pa6ora (KP): 0,25 9 6
Jlexruu (JIek) 0,17 6 45
[Tpaktnyeckue 3austus (I13) 0,08 3 2,25
CamocronTesannasi padora (CP): 1,64 59 45
CaMoCTOSATETFHOE U3YUCHHUE Pa3/IeioB 1,64 59 45
JTMCIUTUTHHBI
Bua xoHnTpoJisi: 3a4er / 3k3amMeH 0,11 3auer 3auer

(4) 3)

AHHOTaNus padoyeil NPOrpaMmMbl AU CHHUILIHHBI
«OCHOBBI TEXHMYECKOI'0 PeryJIMPOBAHMS U YIIPABJICHHUS KA4YeCTBOM B TEXHOJIOTHH
CHHTETHYECKMX OMO0/10THYecKH aKTHUBHBIX BellleCTB, XHMHKO-()apManeBTHYeCKUX
npenaparoB u kocMeruueckux cpeacrs» (b1.B.1./1B.01.02)

1. Leab TMCHUTUIMHBI - HAYYUTh CTYJCHTOB IPUMEHITh KOHTPOJILHO-H3MEPHUTEIBHYIO U
UCTIBITATETIPHYIO TEXHUKY, METOJaM M CPEJICTBAM TEXHHYECKOTO PEryJlMpOBaHUs, METOIaM
KOHTpOJISI ~ KauecTBa  BBIMYCKAEMOH  MPOIYKIUH, PECypco- M  DHEProcOEpeKCHHIO
TEXHOJIOTUYECKUX TIPOIIECCOB C HCIOJB30BAHUEM CTAHIAPTHBIX METOJIOB, COBPEMEHHBIM
CHCTEMaM YIPaBJICHUS] KAYECTBOM.

2. B pe3yabrare wu3ydYeHHsl JUCHUILVIMHBI O0y4Yawlnuiicsi N0 TMporpamMmme
0akajlaBpUaTa J10JIKeH
Obnadams cnenyronumu npodeccuoHanbHpiMu (ITK) komneTeHmsamMu:

- TOTOBHOCTBIO MCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI TI0 Ka4eCTBY, CTAHIAPTH3AINH U

CepTHU(HKAINN MPOAYKTOB M W3JIEIUH, JIEMEHTHl YKOHOMHUYECKOTO aHaln3a B MPAaKTUYECKOUN

nestenpaocTH (ITK-3);

— CHOCOOHOCTHIO AHATU3UPOBATh TEXHUYECKYHO TOKYMEHTAIUIO, MOAOUpPaTh 00O0pYAOBaHHE,
TOTOBUTD 3asABKH Ha MPHOOpeTeHre 1 peMoHT obopynoBanus (I1K-9);

— CHOCOOHOCTBIO MPOBOAUTH aHAIIU3 CHIPhs, MATECPUATIOB ¥ TOTOBOM MPOJIYKIIUHU, OCYILECTBIISATh
orieHKy pe3ynbraToB aHaau3a (I1K-10);

— TOTOBHOCTh H3y4aTh HayYHO-TEXHUYECKYH0 HH(OPMAIMIO, OTCYSCTBEHHBIA M 3apyOCIKHBIN
ombIT 10 TeMatuke ucciaenoBanus (ITK-20).

3Hamb: 3aKOHOJATENbHbIE U HOPMATUBHO MPABOBBIE AKThI, METOJNYECKHE MaTepPHAIIbI
M0— TEXHUYECKOMY PEryITHpPOBAHUIO;

MEPCTIEKTUBBl TEXHUUYECKOTO pPAa3BUTUS U OCOOCHHOCTH JEATEIbHOCTH OpTraHU3aIlHid,
KOMITETEHTHBIX Ha 3aKOHOAATeIbHO-IIPAaBOBOM OCHOBE B 00JIACTH TEXHUUYECKOTO PETYITHPOBAHUS;
OCHOBBI TEXHHUECKOTO PETyIUPOBAHUS,

ymems:

MPUMEHSITh METOJbl M TPUHIUIBI CTAHAAPTU3AIUU TPH pa3padOTKe CTaHIAPTOB H
JIPYTUX HOPMATHBHBIX IOKYMEHTOB;

MPOBOJUTHh TMOATBEPIKACHHUE COOTBETCTBUS MPOIYKIMH, TPOIECCOB U  yCIyr—
MPeIbSIBISIEMBIM TPEOOBAHUSM;



IIPUMEHATh METOJbl KOHTPOJII M YIPABJICHUS KAuyeCTBOM;— aHAJIMW3UPOBATh JIAHHBIE O
Ka4yecTBE MPOAYKIMH U ONPEeIsATh IPUIMHBI Opaka,

HCII0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOIMH ISl IUIAHUPOBAHUS U MTPOBEIEHUS paboT— 110
TEXHUYECKOMY PETYJIUPOBAHHUIO;

enadems.

HaBbIKaMU UCIOJIb30BaHUS OCHOBHBIX MHCTPYMEHTOB YIIPaBJIEHUSI KaYECTBOM,;

HaBBIKAMH O(OpPMIIEHUSI PE3yIbTATOB WCHBITAHUHA M TPUHATHS COOTBETCTBYIOIIUX
pelleHnii; HaBbIKaMH 0(OPMIICHUS HOPMATUBHO-TEXHUYECKOHN TOKyMEHTAIMH.

3. KpaTtkoe conep:kaHue JUCHUIINHBI

MOAVIJIb 1.

1.1 Beenenue. 3akoH P® «O TexHMUECKOM PETYIHUPOBAHUN.

Mepbl TEXHMYECKOTO pEryJvpoBaHHs, OCHOBAaHHbIE Ha 3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 32 Ka4e€CTBO U 0O€30MACHOCTH MOCTABISIEMOM MPOAYKIHUH («3aKOH O 3aIlluTe
IpaB NOTpPeOUTENEH»).

1.2 HeoTBpaTUMOCTh OTBETCTBEHHOCTH M3rOTOBHUTENS U OpraHU3allud B LENHU
«U3TOTOBUTENb- MPOJIABEL- IOTPEOUTENDY.

JloOpokauecTBeHHass npoaykuusa. HMckaxeHHas uH@opmanuss o0  (aKTHYECKHX
XapakTepucTUKax mpoaykuuu. PanbcuuumpoBaHHas MpoayKuus. OTBETCTBEHHOCTh MPOJaBla
Y UBTOTOBUTEIS.

1.3 Jloka3arenbCTBO OOPOKAUECTBEHHOCTH PEATM3yeMOM MPOIYKIIMH HW3TOTOBUTEIIEM.
CBs13p MEX 1y HaJTM4YUEM JedeKTa U BeJIMYMHON yiepoa.

KauecTtBenHas npoayKiusi-ycioBue BbDKUBaHUS (JUPM B KOHKYPEHTHOI Oopb0e.

1.4. TexHuuyeckoe peryaupoBaHHE, OCYLIECTBISIEMOE TOCYAapCTBOM B 00JacTH
0€3011aCHOCTH IIPOAYKTOB. TeXHUUECKHE PETIIAMEHTBI M OLIEHKa COOTBETCTBUSI.

Bunsl texHndeckux persiameHToB. CoaepikaHUE TEXHMUYECKMX periaMeHToB. [IpaBuia
MIOCTPOEHMS.

1.5. ®opMBI TEXHUYECKOTO PETYIUPOBAHMUSI.

Crannapru3zanus, NOATBEPKICHUE COOTBETCTBHS, TOCYAAPCTBEHHBIH KOHTPOJIb U HAZ30p,
aKKpeIUTaLUs.

3akoH «O cTaHIapTU3aLUN

1.6. AkkpenuTanus Kak opMa rocy1apcTBEHHOTO TEXHUYECKOTO PeryJIupOBaHUsL.

Henmn w nNpuUHUMIBL AKKpeAWTAlMHU. AKKPEIUTalus OpraHoB IO cepTU(UKAIUN U
ucnbITaTeNbHbIX  Jabopatopuil. CepTU(UKAMOHHBIE HUCHBITAHUA HPU  AKKpPEIUTALHU.
3apyOekHas aKKpeauTalus.

1.7. Mepsl, mOpeaycMaTpUBaIOIME HCIOJIb30BaHUE JOOPOBOJBHBIX CTAHIAPTOB U
JT0OpPOBOJIBHOM cepTU(UKAIUH.

KagectBo mponykuuu. Ilokasarenn kadectBa M MeToabl MX oLeHKHM OOyueHue u
HH(POPMUPOBAHUE IOTPEOUTENICH.

1.8. ITpuniuns! 1 GopMbl NOATBEPIKIAECHHUSI COOTBETCTBHUS.

MOAVYJIb 2

2.1 MeTtoauuecKkue OCHOBBI YIIPaBJIEHUS! KAU€CTBOM.

OCHOBHBIE KaTeropuu M TOHATHS YINPaBICHUS KadecTBOM. Mcropus pa3BUTHS
TEOpPUU U MPAKTUKU B oOmactu ympasieHus kadecTBoM. Konnernuums TQM. Ilokaszarenu
KayecTBa M METOJAbl MX OLEHKU. OpraHu3allMOHHO-METOJAMYECKHE HPUHIMIBI 0OecreyeHus
Ka4yecTBa U YIPaBJICHUS KaUeCTBOM.

2.2 OcHOBHBIE 2JIEMEHTHI 00ecIIeYeHUsI KauecTBa

Crannmaptuzanusi B YOPaBJICHWUM KaueCTBOM. MeEXIyHapoaHas CTaHAapTU3aLus.
Cranpgaptsl cepuit 9000, 14000,22000. CoBpeMEHHbBIE MOJENHN YIIPABJIECHNS KAUECTBOM.

2.3 Metpoutorudeckoe obecreueHne KayecTsa npo yKIuu
2.4 Ceptudukanys B ynpaBjIeHUH Ka4eCTBOM



4.00beM yueOHOM TMCUMILINHBI

. B 3a4eTHBIX B akanem. B actponom.

Bun yaebHO# paboThI P — wacax qacax
OO0masi Tpy10€eMKOCTh M CUUILIHHBI MO 2.0 79 54
Y4eOHOMY ILIAHY
KonrTakTnas pa6ora (KP): 0,25 9 6
Jlexumu (JIek) 0,17 6 4,5
[Tpaktuyeckue 3austus (I13) 0,08 3 2,25
CamocroniTesannasi padora (CP): 1,64 59 45
CaMoCTOSATETFHOE U3YUCHHUE Pa3/ieioB 1,64 59 45
JTMCIUTUTHHBI
Buja KoHTpoJIsA: 3a4eT / IK3aMeH 0,11 3auer (4) 3aver (3)

AHHOTaNus padoyeil NPOrpaMmMbl AUCHUILIHHBI «BbIYMCIUTEIbHAA MATEMATHKA B
TeXHOJIOTMH CHHTeTHYeCKUX OMOJIOTHYeCKH AKTUBHBIX BellleCTB, XUMHKO-
(apManeBTHYECKHUX NMpenaparoB U kocMeTuueckux cpeacrs» (51.B.1.J1B.02.01)

1.Heab AuCHUNUIMHBI: HAYYUTHh CTYJACHTOB TCOPETUYECKUM 3HAHUSM W MPAKTHYECCKUM
YMEHHSIM U HaBbIKAM UCIOJIb30BAaHUS COBPEMEHHBIX MAaTEeMAaTUYECKUX METOJOB C MPUMEHEHUEM
nakera mareMarndyeckux nporpamm MATLAB nang pelieHdss MMPOKOTO Kpyra 3aaad
BBIYHCIUTEIBHON MaTeMaTUKH.

Lenbto HacTOsIIEro Kypca fABISETCS OOydeHHME ciymiaTesiel COBPEMEHHBIM MeETOoJaM
pacueToB, pacueTHBIX MCCIIEAOBAHMM, aHAJIN3a, ONTUMHU3ALINY MTPOIECCOB MHKEHEPHBIX 3a/1ad ¢
HCIMOJIb30BAHUEM ITaKeTa MatemaTuueckux nporpaMm MATLAB

2. B pe3yabrare wu3ydYeHHs JUCHUILUIMHBI OOydYawlnuiicss Mo
0akajlaBpUaTa J10JIKeH
Obnadams cnenyronumu npodeccuoHanbHpiMu (ITK) komneTeHmsamu:

nporpamme

- CIIOCOOHOCTBIO TPOBOJUTH AHAIN3 CHIPbS,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TUIAHMPOBATh M MPOBOANUTH (DU3MYECKHE M XUMHUYCCKUE DKCIICPHUMEHTHI,
MPOBOJIUTH 00OPaOOTKY UX PE3yJIbTATOB M OLEHHUBATH MOTPEIIHOCTH, BBIIBUIATh T'MIIOTE3bI U
yCTaHABIIMBATh T'PAHUIIBI UX TMPUMEHEHHS, NMPUMEHSATh METOJbl MAaTEMATUYECKOTO aHAIM3a |
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepUMeHTaIbHOro rccnenoBanus (ITK-16);

3HAMb:

- (usHKO-XUMHUYECKHE M XUMHUKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS
MPOLIECCOB M3MEHEHMsSI arperaTHOTO COCTOSIHMS Mapo(Tas3o)-KUAKOCTHBIX CHCTEM, PEeaKTOPHBIX
MIPOLIECCOB ¥ OCHOBHBIX MPOIIECCOB pa3/IeICHUs] XUMUIECKOU TEXHOJIOTHUH;

- METOAbl W QITOPUTMBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS OCHOBHBIX IPOIIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJOTUYECKUX CXEM XHMHUYECKUX MPOU3BOCTB;

- TPHUHIMIBI TPUMEHEHHS] METOJOJIOTUH KOMIBIOTEPHOTO MOJECTUPOBAHUS XHUMHUKO-
TEXHOJIOTHYECKHUX TMPOIIECCOB MPU aBTOMATHU3UPOBAHHOM MPOEKTUPOBAHUU M KOMIIBIOTEPHOM
yIPaBICHUH XUMUYECKIMH MTPOU3BOICTBAMH.

ymemy:

- pemiath 3a7ayd KOMIBIOTEPHOTO MOJCIHPOBAHUS MPOIECCOB Mapo(ra3o)->KUIKOCTHBIX
paBHOBECHI1, a0COPOIHH, TUCTUILIALNU, PEKTH(PUKAIINH 1 KUAKOCTHOMN dKCTPAKIIUH;

MaTepuajoB U TOTOBOM MPOIYKIHH,



- IPUMEHSATH IOJYYCHHBIC 3HAHUS MPHU PELICHUU NPAKTHYECKUX 3a7ad4 KOMIIBIOTEPHOIO
MOJICJIMPOBAHKS OCHOBHBIX IPOLECCOB XUMHYECKOM TEXHOJIOTMH M TEXHOJIOTMYECKHX CXEM
XUMHYECKUX ITPOU3BOJICTB.

énademn.:

-METO/IaMH MPUMEHEHHS CTaHIaPTHBIX MAaKeTOB NpukiaaHbix mporpamm (I1I1I1) u nakero
Moenupyroux nporpamm (IIMII) mst MmogeTupoBaHusi OCHOBHBIX ITPOIIECCOB XUMUYECKOU
TEXHOJIOTUU U TEXHOJIOTUYECKUX CXEM XUMUYECKUX MPOU3BOJICTB.

3. Kpatkoe cogep:xaHue AMCUUTIIHHBI:
Beenenue. Llenmn u 3agaum kypca. Kparkuii MCTOpUYECKUN OYEpK Pa3BUTHUS OTEYECTBEHHOU H
3apyOe)KHOW BBIYMCIUTENBHON MareMaTuku. OCHOBHBIE S3Tambl Pa3pabOTKM M pealu3aiuu
QITOPUTMOB Ha KOMITBIOTEpAX.
Monyne 1. BeruncnutenbHas marematuka. OCHOBHbIE 3Talibl: pa3paboTka M peanu3anus
aIrOpuTMOB Ha KommbloTepax. Cucrema xommbioTepHoil marematuku (CKM) MATLAB s
pelIeHns 3a/1a4 BBIYMCIUTEIbHON MaTEMAaTHUKH.
Tema 1.1. Co3zmanue M-mporpaMm M OCHOBHBIE omeparopbl M-si3pilka HpPOTpaMMUPOBAHUS
MATLAB. Bapuants! crpykTypsl nporpamm Ha MATLAB.

. Opranmsanus padouero crona Desktop Layout;

. Ocnosasle onepanuu B Command Window;

. OcHogHble onepanuu B Editor;

. JIuHelHoO opraHu30BaHHAs IPOrpaMMa (JITOPUTM);

. BeTBieHHs C OAHWM YCIIOBHEM, HECKOJBKHMH YCIOBUSMH, BIIOKEHHBIE, CO CIHCKOM
ycnoBuit. if, switch; morudeckue oneparuu and, Or, not;

. Hukapl co CYETYUKOM, C MPEAYCIOBUEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM IMOJIHBIM H

MpepbIBAHUEM YaCTHYHBIM, C 3aJlaHHBIM IIIarOM CUETYMKA, C OTIEJIbHBIM OTCUETOM HUTepaluil;
for, while, break, continue; ¢ BpI30BOM (pyHKIMIA; ¢ quanorom c mojs3oBareneM B Command
Window ¥ B clielMaIbHBIX IAAJ0TOBLIX OKHAX;
Tema 1.2 CrangapTHble ¥ HeCTaHIAPTHBIE QYHKIIMM M-s3bIKa IPOrPaMMHUPOBAHMS U OCHOBHBIC
pemaTeJm (solvers) MATLAB.

OyHKIUHU ¢ TpaguUecKuM BBIBOJOM pe3yibTaToB; plot, subplot, surf, mesh, polar;

. OYHKIMU C YUCIOBBIM BBIBOJIOM pe3ynbTaroB B Command Window;

. OYHKINHU C 3aMUChI0 PE3YIbTATOB B (aili;

. OyHKINH, BIOKEHHBIE B TJIABHYIO (PYHKIIHIO;

. OYHKIHMU C IEPEMEHHBIM YUCJIOM apryMEHTOB;

. OyHKIMH, BBI3BIBAIONINE IPYTYIO QYHKIUIO, UMSI KOTOPOU NEpeaHo KaK apryMeHT;

Monyns 2. Bektopsl u maTpulibl. CucTema JUHEHHbIX anredpandeckux ypaBuenuit (CJIAY).
Tema 2.1. O6paTHas matpuna. Y MHOKEHUE MaTPUII.

. Omepartop inv;

. Omneparopsi strcat, int2str, numa2str;

. Omneparopsl length, min, max, mean, sort;

. Omneparopsi dot, tril, triu, eye, zeros, ones, diag;

. Omneparopsi rand, linspace, logspace, repmat;

. Omeparopsi Size, det, trace, norm,

Tewma 2.2. Meton ['aycca. MeToa npocThIX UTEpaLIid.

. Onmneparopsl linsolve, rank, eig;

Tema 2.3. O0ycn0BIE€HHOCTh CUCTEMBI. YNCII0 00YCIOBIEHHOCTH.
. Omneparops! cond, rcond;

Monynb 3. O6paboTka pe3yabTaToB U3MEpEHUs 0AHOM BenuuuHbl. [Ipubmmkenne GyHkuun
Tema 3.1. Kputepuii CtproneHTa.

. Omneparops! polyfit, polyval;

Tema 3.2. Annpoxcumanusi.

. Omneparop Isqcurvefit;



Tema 3.3. UnTepnonsauus.

. Omneparopsl interpl, linear, spline, nearest;
Monynb 4. UncneHHOE HHTErpUpPOBaHNE

Tema 4.1. MeToap! IpsIMOYTOJIbHUKOB

. OmnepaTopbl sum, mean;

Tema 4.2. Metoap! Tpaneuuit

. Omneparop trapz;

Tema 4.3. Meton Cumncona

. Omneparop quad, int;

Tewma 4.4. Meton Herotona-Koteca 8 mopsika
. Omneparop quads;

Monyinb 5. YpaBHEHHE C OJTHUM HEU3BECTHBIM
Tewma 5.1. Meton nenenus nomonam

. Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTo1 kacaTenbHBIX
. Omnepatopsl roots, poly, fzero;

Monynb 6. CucremMa HeJTMHEWHBIX ypaBHEHUI
Tewma 6.1. Meton Herotona-Padcona

. Omneparopsl solve, diff, subs;
Tema 6.2. MeTo MpOCTBIX UTEPALIAN.
. Omnepatopsr simplify, collect, pretty;

Monaynb 7. OqHOMEpHAas ONTUMH3ALMS

Tema 7.1 MeToabpl 0THOMEPHOU ONITUMU3ALINU

. Omnepatops! fminbnd;

Monaynb 8. MHOroMepHasi OnTUMHU3aIKUs

Tema 8.1 MeTo 151 MHOTOMEPHOW ONTUMU3ALNU

. Omneparopsl fminsearch, linprog, fmincon;

Monyns 9. luddepenunanbapie ypaBHEHHS

Tema 9.1 Metoap! pemienus nuddepeHnanTbHbIX YpaBHEHUH.
. Omnepatopsl dsolve, diff;

3axnroueHue. 3aKkI0YUTeNbHas JeKIHUs 10 MOIBEICHUIO UTOTOB Kypca.
4. O0beM TUCHMIJIMHBI U BUAbI Y4e0HOIi HATPY3KH

B 3au. B akanem. | B actpoHom.

Byl yue6HOM paboThI eINHUIIaX yacax yacax
OO0masi TpyA0eMKOCTb M CHUTLIHHbI 3 108 81
10 y4eOHOMY IIAHY
Konraktnasi pabora (KP): 0,22 8 6
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
[ToaroroBka K J1ab0paTOPHBIM 3aHATHSIM 1,06 38 28,5
CaMocTOATENTFHOE U3YUEHHUE Pa3/ieioB 1,61 58 435
Kypca
Buja xoHTpOJA: 3a4eT / IK3aMeH 0,11 3auer 3auer

(4) 3

AHHOTANUs padoyeil MporpaMMsl AMCUUIIMHBI «/lMcKpeTHAs MATEMaTHKAa B TEXHOJIOTHH
CHHTETHYECKHX OMO0JI0THYeCKH AKTHBHBIX BelleCTB, XHMHKO-()apMalieBTHYECKUX
npenaparoB U Kocmeruuecknx cpeacrs» (b1.B.1./71B.02.02)

1. eab TUCHUIIUHBI



enpro NUCHUIUIMHEI sIBISETCS (OPMUPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATUH, UCHOJB3YEMBIX JUIA TIOCTPOCHUS BAXHEUIIMX MATEMATHYECKUX MOJCIEH, U
MaTeMaTHYE€CKUX METOJIOB JJII ONTMCAHUSI PA3JIMYHBIX TPOLIECCOB.

2. B pe3yabrare wu3yYeHUs] AUCHUILUIMHBI OOy4YaKOIIUiici MO mporpamme
0akaJlaBpUATA 10JIKEH
Obnaoams crienyromumu rpodeccnonansubivu (I1K) komneTeHIusIMHA:

- CIIOCOOHOCTBIO MPOBOUTH AHATHU3 CHIPhS, MATEPUATIOB U TOTOBOW MPOJYKIIUH, OCYIIECTBIISTH
oleHKy pe3yinbratoB anaiau3a (ITK-10);
- CIIOCOOHOCTHIO TUTAHUPOBATH M TPOBOAWTH (PU3NYCCKUE W XUMHUYECKUE DSKCIICPUMEHTHI,
MPOBOJUTH 0OpPaOOTKY WX PE3YJIbTATOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh THIOTE3bl U
YCTaHABIWBATh TPAHUIBI UX MPUMEHEHHUS, MPUMEHSITh METOJbl MAaTeMaTHYEeCKOro aHajin3a M
MOJICITMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHOTo necnenoBanus (I1K-16);
3Hamo:

-OCHOBHBIE€ TOHATHUSI M METOJbl JUCKPETHOW MaTeMaTHKH, MAaTeMaTHYEeCKHUX METOJI0B
pernieHus MpopeCCHOHAIBHBIX 3a7ad.
ymemy:

- TPUMEHATH MaTEeMaTHYECKHE METOJbI MPH PEIICHUH THIOBBIX MPO(EeCcCHOHATBHBIX
3azad.
61a0emn:

-METO/IaMH TIOCTPOEHHSI MaTEeMAaTUUECKOW MOJIETH THTIOBBIX MPOGECCHOHANBHBIX 3a/1a4 U
COJIEpXKATETHFHOW MHTEPIIPETAIINH TIOJTyYEHHBIX Pe3yIbTaTOB.

3. KpaTkoe coaep:xkaHue TUCHUILINHBI:

4 CEMECTP

1. Beenenue.

Ponp  nmuckperHoit maremMatuku TOpu  pa3paboTKe M OKCIUTyaTalliM  XHUMHKO-
TEXHOJIOTUYECKUX CHUCTEM.

2. DJIEMEHTHI TEOPUH MHOKECTB U AJIT€OpandeCcKre CTPYKTYPHI.

BBenenue B TUCKpETHYIO MaTeMaTHKy. Posib TUCKPETHOM MaTeMaTHKU MPU pa3padOTKe U
AKCIUTyaTallM XUMHUKO-TEXHOJIOTMYECKUX CHUCTEeM. MHOXKeCTBa, OTHOLIEHUS U (YHKIHU.
3ajiaHue MHOKECTB M OCYIIECTBIeHHE omnepauuid Hajg HuUMH. CrnocoOwl 3amanus. Onepanuu
00BbeMHEHNUS, TIepEeCceUeHus], Pa3HOCTH, JOTIOJIHEHUS U IeKapTOBa MPOU3BEICHUSI. AKCHOMATHKA
Teopun MHOXkecTB. Anrebpa Kantopa. MuHuMm3aIus npeacTaBieHud MHOXKECTB. J(narpaMmbl
Diinepa-Benna. bunapneie oTHomenus. CrocoObl 3amaHusi OWHApHBIX OTHOmIEeHWH. CBOWMCTBA
OuHapHbIX OoTHOLIeHUH. Pa3Ouenus. OTHOIIEHNS KBUBAJICHTHOCTH U nopsaka. [IpencraBienue
N-apHBIX OTHOIIEHUN OWHapHBIMU. Anrebpa oTHouleHu. OyHKiMU. UHBEKINS, CIOPBEKIUS U
oueknus. AnreOpanueckue cTpykrypbl. [lomyrpynmel. Monounsl. ['pynmel. Iloxarpymmsr.
Huknuyeckue rpynnsl. ['pynmsl mojactaHoBok. M3omopdusm rpymmn. CMexHbIE KIacChl IO
noarpynne. Hopmaneubie nenutenu. Pakrop-rpynmbsl. Komblia: ompeneneHus, CBOICTBa,
npumepsl. [los.

3. DJIeMEHTHI TeOpuHu IpadoB.

I'padbr. 3amanume u xapakrepuctuku rpado. Buasl rpados. Iloarpadsl. Marpuiist
CMEXHOCTH M HHUMJAEHTHOCTH. CreneHu BepmmH. Mapmpyrtsl Lenu. Huxnsl. Paccrosinue
Mexay BepiinHamu. J{uamerp u paauyc rpada. YHapHble U OMHApHBIE onepanuu Haja rpadamu.
Hononnenue rpada. Yaganenue u noOaBieHHWE BepIIMH. YaaneHue u jgobOaBieHue peodep.
OroxnectBienue BepmuH. Pacmierienne BepmuH. OObenuHenune rpados. Ilepeceuenue
rpadoB. KommoHeHTsl cBsi3HOCTH. MocThl. BepiuHHas u pebepHas cBs3HOCTb. CBA3HOCTH
OpUEHTHUPOBAHHBIX TpadoB. ANTOPUTM BBIYUCICHUS CBS3HOCTH. BHYTpEHHSIS yCTOWYHBOCTB.
BepmmnaHoe uncio He3aBucuMocTH. PebepHoe uncio He3aBHCUMOCTH. BepiinHHoe U pedepHoe
nokpeiTue rpada. BHemHsst ycToiumBoCTh. BepmmHHOE U pebepHOE YHMCIO BHEIIHEH
ycTounuBOCTU. LIMKIIBI ¥ pa3pe3bl. DUIepoBbl UUKIbI. ['aMUIbTOHOBBI 1UKIBI. [lnanapHocts u
ykianka rpados. ['panu miockoro rpada. Packpacka rpadoB. Xpomatudeckoe uucio. ['umnoresa



yeTtbipex Kpacok. [lepeBbs. Omnpenenenus. CpoiictBa. Teopema Koanu. ®dynHnameHTanbHas
cucreMa IUKIOB. OCTOB HAaWMEHBUIETO Beca. YNOPSJOUEHHBIE JepeBbs. buHapHBIE NEepeBbs.
JlepeBbst COPTUPOBKU. AJITOPUTM IIOUCKA B IEPEBE COPTUPOBKHU.

4. Bynessr pynkumu.

AnreOpa noruku. bynessl ¢pynkuuu. CriocoOsl 3aganus. byneBsl GpyHKIMM 0HOM U ABYX
MEepeMEeHHBIX M uX cBoiictBa. Dopmynbl OyneBoil anreOpsl. OCHOBHBIE 3aKOHBI OYIIEeBOM
anreOpel.  DKBUBaJICHTHOCTh  (opmyn.  Ilpuwammnm — gBoiictBeHHocTH.  CoOBEpIICHHBIC
JU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHbIE HOpMajbHble (QopMbl. CHUCTEMBI
AJIEMEHTApHbIX OyNeBbIX PYHKIMHI. DYHKIIMOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX
¢bynkuuii. Ilpumepbl (GyHKIMOHATBHO MOJHBIX 0a3ucoB. BaHeinne 3aMKHYTBIE KJIAcCHI.
Teopema o ¢yHKuUMOHaNbHOUW mNoOJHOTE. MuHMMH3anus OyneBbix (yHKUuN. CokpallleHHas,
TynukoBass W MuHuUManbHasg Qopmbl. Kaptel Kapno. Meron coderanuss MHIEKCOB U METOJ
Kyaitna. MunnMu3anusi KOHbIOHKTUBHBIX HOpMabHbIX popM. O030p MPUIIOKEHUN JUCKPETHOM
MAaTE€MAaTHKHU. Pa3paboTka 3¢ (deKTUBHOTO MaTeMaTH4ECKOTrO, IIPOTPaMMHOT O,
MH(OPMALIMOHHOTO ¥  TEXHUYECKOTO O0OecledeHHs] Ha OCHOBE METOJIOB JUCKPETHOMU
MaTeMaTHKH.

5. Ucuncnenune BbICKa3bIBaHUM.

BBenenue B MmaTemaTudeckyro JIOTUKY. KpaTkue cBeeHHsI U3 HCTOPUU MATEMaTH4ECKOU
noruku. Poib MaTemMaTHMUecKOM JIOTMKM TIpH pa3pabOTKe U IKCIUIyaTallud XUMHKO-
TEXHOJIOTHYeCcKuX cucteM. dopManbHble akcuoMaTHueckue cucteMbl. CHMBOJIBI, BBIpaXEHHUS,
(dbopmynbl, akcoMsl. [IpaBuiio BbIBOIa, HEIOCPEACTBEHHOE CIIEJICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICcKa3biBaHu#. Jlorndeckuii BoiBoa. AkcuoMsl. [IpaBuino modus ponens. Teopema aenykuuu u
npaBuiio  cwutornsma. IlosHoTa W HempoTHBOpPeYMBOCTh.  He3aBUCMMOCTH — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzammu. I[IpoBepka BBIBOAMMOCTH C MOMOIIBIO
UCTUHHOCTHBIX TabOmui. CekBeHrnuu ['enrnena. Monaens mupoB Kpumke. Merton pe3osrommii
PoGuncona. Meron knay3 Bonra. O6paTtHbiii MmeTo MaciioBa (01aronpusTHIX HaOOpOB).

6. Mcuncienue npeauKaToB U HEYETKAs JIOTHKA.

Jloruka mpeaukaTtoB. ABTOMAaTH3aLUs JIOTUYECKOro BbIBoJa. IlepemenHble, GyHKIuH,
TEpMbl, TNpEAUKaThl, KBaHTOphl, (opmynbl. OOnacTe neiicTBus KBaHTOpa. CBOOOIHBIE U
CBsI3aHHBIE IlepeMeHHble. VIHTepnpeTannu, paBHOCUILHOCTh. Pacno3HaBaHue 00I€3HaYUMOCTH.
[IpoGnema pa3zpemumMocTH. AKCMOMBI M TpaBUiIa BbIBOJA MCUMCICHMS IpeIuKaToB. Teopema
nenykuuu. HenpoTuBOopeduMBOCTP M IOJIHOTA. BbIHECEHHME KBAHTOPOB M IIPEIBApEHHAs
HopMasibHast (opma. CKyleMOBCKHE cTaHAapTHble (opMbl. DpOpaHOBCKUI YHMBEPCYM U
Teopema DpoOpana. [TogcranoBka u yHudukanus. MeToa pe3oonuii u ero nojaHora. Ctparerun
Merona pesomrouuii. Jlu3broHKTEl XopHa. IIpMHOMI JIOTMYECKOro IPOrpaMMHUPOBAHUA.
Heuerkne MHoOxectBa. Hederkass noruka. lloseienue u cyre HederkocTd. Popmanmzanus
HedyeTkocTH. DyHKIMA NpUHAUIeKHOCTU. JIMHrBHcTHYeckas nepeMeHHas. Onepauuu Hal
HEYeTKUMHU MHOXecTBamH. Hederkas apudmeruka. Meroapl nedaszszudpukanuu. Heuerkue
oTHomeHHsa. CraHIapTHelE HEYETKHE Jiormdeckue onepanud. Hederkuit BbiBoA. CreneHu
UCTUHHOCTU U CTEIIEHU yBepeHHOCTU. HeueTknii aHaior MeToa pe3oJItoLui.

7. Koneunsle aBToMatsl, MaluHb! ThropuHra-Ilocra, ci0KkHOCTb BEIYMCIEHUM.

OneMeHThl TeopuH aBTOMaToB. [ToHATHE aBTOMAaTHOTO MpeoOpa3oBaHUs UHPOPMALUU U
KOHeuHoro aBToMara. CriocoObl 3a1aHus aBToMaTtoB. ABToMatel Munu 1 Mypa. [Iporpammuas u
anmapaTHas peaJu3anys aBTOMAaTOB. DKBUBAJICHTHOCTh U MUHUMU3ALAS aBTOMAaTOB. MalnHel
Teropunra-Ilocra. @opmanuzanus NOHATHS AIropuT™Ma U (opMajbHbIe MOJIENN aJITOPUTMOB.
Mamuna TeropuHra: onpeseneHus, cBOUcTBa, rpadel nepexogoB. Mammuna Ilocra. IIporpaMmer
s mamumH.  [IpoGnema  pacmo3naBanusa. [IpoOnemMa  OCTaHOBKHM.  ANTOPUTMHUYECKU
Hepaspemumble TpoOieMbl. CHIOXKHOCTh alNrOpUTMOB. Mepbl cllokHOCTH. Bpemennas wu
€MKOCTHasl CJIOYKHOCTb. ACHMNTOTHYECKAsl CIOKHOCTb, MOPSAJOK CIIOKHOCTH, CJIOXKHOCTH B
CpeoHEM M B XyauieMm ciaydae. TpynHopaspemmMble 3afaun. HenerepMmuHMpoBaHHAsE MaliuHa
Tetopunra. Knaccet P u NP. NP-nonnble 3amaun. NP-monHoTa mpoOieMbl BBITOJTHUMOCTH
¢dopmyn JIOTUKH BbICKa3biBaHUKA. O030p NpUIIOKEeHUI MaTeMaTHueckoi joruku. HampaBnenus



WCTIOJIb30BAHUS alllapaTa MaTeMaTHYeCKOW JIOTMKU B 33/a4ax MPAKTUYECKOH HH(OPMATHKH.
Cnemmdukanus u  BepuduKaus  OpPOrpaMMHO-ANIAPATHBIX — IMPOEKTOB,  JIOTMYECKOE
IPOrpaMMHUPOBAHUE, TOCTPOCHUE OHTOJIOTHH, SA3bIKH OOLICHNS MHTEIUICKTYalIbHbBIX areéHTOB.

4. O0beM yueOHOM THCHHUILIHHBI

B 3au. B akagem. | B actpoHoM.

Bunpsl yaeOHOI paboThI €IUHULIAX yacax yacax
O0mas Tpy10eMKOCTb JMCIHIIJIHMHbI 3 108 81
10 y4e0HOMY ILIAHY
KonTakTnas pa6ora (KP): 0,22 8 6
JIaboparopusbie 3ansTus (JIad) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
[ToaroTroBka K 1a00PaTOPHBIM 3aHATHSIM 1,06 38 28,5
CamocrosTeTbHOE U3YUeHHE Pa3/IeiioB 1,61 58 435
Kypca
Bua xoHTpoJisi: 3a4er / 3k3amMeH 0,11 3auer 3auer

(4) ©)

AHHOTaNUA padoyeil MPOrpaMmMbl TUCUUILIMHBI «/{0MOJIHUTEIbHBIE TJIaBbl (U3UKHU B
TEXHOJIOTHM CHHTEeTUYECKUX OMOJIOTMYeCKH aKTUBHBIX BelleCTB, XUMHUKO-
(apManeBTHYECKHUX NMpenaparoB U kocMeTuueckux cpeacrs» (51.B.1.J71B.03.01)

1. Heap AUCUMIJIMHBI

[enpr0 TUCIMIUIMHBI SIBISIETCS TPUOOPETEHUE CTYyICHTaMH 00Jiee TITyOOKHX (PU3HIECKUX
3HAHUMH, PEXKJIE BCETO, CBA3AHHBIX CO CMENUaIbHOCThIO «XUMUYECKas TEXHOJIOTHS U YMEHUIO
MPUMEHSTH UX B APYIUX €CTECTBEHHOHAYYHBIX AUCIUILTHHAX.

2. B pe3yabrare wu3ydYeHHs JAUCHUIUIMHBI OOydYawlnuiicss Mo
0akajiaBpUaTa J10JIKeH
Obnadams cnenyronumu nipodeccuonanbabiMu (I1K) kommereHmusmu:

nporpamMmme

- IlnanupoBaTh W MNPOBOAUTH (PU3HYECKHE OKCIICPHUMEHTHI, IMPOBOIAUTH OOpPabOTKY HX
pe3yJIbTaTOB M OIIEHWBATh MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bl M YCTAHABJIMBATH T'PAHUIIBI WX
npumenenus (ITK-16).

- Hcmonb30oBaTh 3HAHUS OCHOBHBIX (DU3MUECKHX TEOPHH JUIS PEIICHUH BO3HUKAOIIMX
(bu3nYecKuX 3a7a4, CaMOCTOSATEIBHOTO MPUOOPETeHHsS (U3UYECKUX 3HAHWW, U TMOHHUMAHUS
NPUHIUIOB pabOThl TPUOOPOB W YCTPOKMCTB, B TOM YHCIE BBIXOIAIIUX 32 TPEICIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3HAMb:

- (u3nYecKre OCHOBBI KBAHTOBOM CTATUCTHKHU (MCXOJHBIC «0a30BbIC» MOJIOKCHUS,
OCHOBHBIC KBAHTOBBIC CTATUCTHUECKUE PACIIPEIICIICHUS);

- JJIEMEHTBI 30HHOW TEOPHM TPHU TPAKTOBKE PA3JIMYHBIX CBOWMCTB METAJLIOB,
JTUDIEKTPUKOB U MOTYTIPOBOJIHUKOB;

- 0a30BbI€ (PM3MUECKUE TIOHITHS O KBAHTOBBIX TEOPUAX TEIIIOEMKOCTHU (Ha MpUMepe
KPUCTAJLTHYECKUX TE);

- aNeMeHThl (pu3uKku TBEPAOTO Tena (MCXOAHBIE MOHATHS O KpucTamiorpaduw,
TUMAX KPUCTAIUIMYECKUX CTPYKTYp; CBEICHHS O SBIEHHU U KBAHTOBOW TPAKTOBKE
CBEPXIIPOBOJANUMOCTH).

ymemy:

-TIPUMEHATh  UCXOJHbBIS
npodeccroHaNbHBIX 3a7a4;

-TIPOBOJIUTH OIEHOYHBIE PACUYETHl U OCYIIECTBIATH (HA KAUeCTBEHHOM YPOBHE) aHAIU3,
HaOII0JTaeMBIX SIBJICHHIA.

enademn.:

¢usnueckue (TEOpeTMUECKHWe) 3HAHWUS TPU  PEIICHUU



HaBbIKaMU OOOCHOBaHHWSI CBOMX CYXJICHUW, YTO CIIOCOOCTBYET MPAaBHILHOMY BBHIOODPY
METO/IUKH ITPOBOUMOTO CTYJCHTOM HCCIICIOBAHMS.

umems:

MIPEJICTAaBJICHUE O B3aUMOCBSI3U (DU3HUKU C IPYTUMH HayKaMH.

3. Kpatkoe coaep:kaHue AMCHUTIHHBI:

1. DiieMeHThl KBAaHTOBOM CTaTUCTHKHU.

DOnemMeHTbl KBaHTOBOM cratucTUku. KBaHTOBasg cucreMa M3 OJMHAKOBBIX YaCTHULL.
[IpyHIMI TOXAECTBEHHOCTH OJMHAKOBBIX YacThll. CHUMMETpUYHBIE M HECUMMETpPUYHbIE
BOJIHOBBIE (DYHKIMH, OTIHMCHIBAIOIINE COCTOSIHHS TOXIECTBEHHBIX MHUKpOYacTUI. BO30HBI M
depmuonsl. [Tpunnumn [Maymu. KBaHTOBBIC cTaTHCTHYECKUE pactpeesieHus: bo3e-DitHmTeiiHa 1
®epmu- Jlupaka. Beiposk1eHHBIN JIEKTPOHHBIN ra3 B KpucTajiax (MeTasuibl).

2. Meraniel, TUIEKTPUKHU U MOTYIPOBOJHUKHU C TOUKH 3PEHUS 30HHOU TEOpHUH.

OHepretuyeckue 30HBI: ctathuctuka ®depmu-Ilupaxa, sHepruss ®depmu. DNEKTpPOH B
MEePUOANYECKOM TMoJie KpucTaivia: 3 peKkTuBHAsE Macca 3JEKTpOHa.

3. DnemeHThl PU3UKH TBEPIOTO TeJa.

®dusuka tBEpAOro tena (OTT): onpenenenue, CBA3b C APYTUMH IUCIUILTHHAMH, 0OBEKTHI
U3YYeHHUs, Kpyr pemaeMbix 3anady. CBs3b ¢ Kpuctamuiorpaduei, KpucTaUIOQU3UKOW U
kpuctauioxumued. KoHzaeHcupoBaHHOe cocrosiHue. [loaxon Kk omucaHuio TBEPABIX TeEI.
Crpykrypa kpuctamioB. CumMmerpus u  (pu3MdecKhe CBOWCTBAa KPUCTALIOB. THIbBI
KPUCTAIIMYECKUX CTPYKTyp (oOmast xapakrepuctuka). [ImoTHble ymakoBku: KyOuueckas u
reKkcaroHajbHas (Ha KadecTBEHHOM YypoBHe). [loHsTHE O CBepXHmpOBOAMMOCTH (KBAaHTOBBHIE
MIpe/ICTaBJICHHs HA KAUeCTBEHHOM YPOBHE).

4. O0beM yueOHOH TUCUMIITIMHBI

B 3auerHbIx B akamem. B actponom.

Busl yueOHOI paboThI EIMHNTIAX yacax Jacax
O0mast TPy10eMKOCTh TUCIIUIIJIUHBI 10 3.0 108 81
yueOHOMY IJIAHY
KonraktHas padora (KP): 0,22 8
Jlextinu (JIek) 0,11
[Ipakrrueckue 3anstus (113) 0,11
CamocTosiTenbHas padora (CP): 2,53 91 68,25
Buja xoHTpoOJIs: 3a4eT / 3K3aMeH 025 IK3aMeH IK3amMeH

’ 9) (6,75)

AHHoOTaMUs padoyeil MPOrpaMMbl TUCHUILIMHLI «SIaepHast PU3MKA B TEXHOJIOTHH
CHHTETHYECKHX OMOJIOrMYeCKH AKTHBHBIX BEIIECTB, XHMUKO-(papManeBTHIECKHX
npenaparos U kocmeruueckux cpeacrs» (b1.B.1.J71B.03.02)

1. Heapo AUCHUNIMHBI SBIseTcS (OPMUPOBAHWE 3HAHWNA (PU3UUYECKOTO CMBICTA U
COJIep’KaHUsl OCHOBHBIX 3aKOHOB W MOHSATUH SAEpHON (U3UKH, a TaKKe YCTaHOBICHHUIO TPaHUI]
MPUMEHIEMOCTH ITHUX 3aKOHOB.

2. B pe3yabrare wu3y4YeHUs] AUCUMILUIMHBI OOydYallIUiici N0 mNporpamme
0akaJlaBpUATAa 0JIKEH
Obnaoams crnenyromumu  npodeccruonanbHbpMU (1K) koMmereHmsaAMU:

- IUIAHUPOBaTh W TPOBOJUTH (DU3UYECKUE DKCIIEPUMEHTBI, MPOBOJUTH OOPabOTKY HX
pe3y/IbTaTOB M OICHUBATh MOTPEIIHOCTH, BBIJBUIaTh T'MIIOTE3bl W YCTAHABJIMBATH TPAHHIBI UX
npumenenus (ITK-16).



- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DMU3MUECKHX TEOPHHA ISl PELICHUs
BO3HUKAIOMINX (PH3MUECKUX 3a7a4, CaMOCTOSTEILHOTO MpruoOpeTeHus (GU3NISCKUX 3HAHUH, IS
MOHUMAHUS TPUHIUIOB paboThl MPUOOPOB U YCTPOWCTB, B TO YHUCIE BBIXOJIIMX 3 MPEIEIbI
KOMITETEHTHOCTH KOHKpeTHOro HanpasieHus ([1K-19).

3HaMb:

- (u3uvecKkue OCHOBBI KBAaHTOBOW CTaTHCTUKH (MUCXOIHBIE «0a30BBIC» TIOJOKCHUS,
OCHOBHBIE KBAaHTOBbIE CTATUCTUYECKHUE paCpEIe/ICHuUs);

- DJJEMEHTbl 30HHOW TEOpUU TPU TPAKTOBKE pPAa3IMUHbIX CBOMCTB METAJUIOB,
JUBJIEKTPUKOB U MOIYIIPOBOIHUKOB;

- 0a3oBble (PU3MUECKHE TMOHATUS O KBAHTOBBIX TEOPHUSIX TEIDIOEMKOCTH (HA MpUMeEpe
KPUCTAJIIMYECKUX TEN);

- DJIEMEHThl (U3UKU TBEPJOro Tena (MCXOJHBIE MOHATUS O KpUCTAJIOrpauu, THIax
KPUCTAUNTMYECKUX  CTPYKTYp; CBEICHHS O  SBJICHMM W  KBAHTOBOM  TPAaKTOBKE
CBEPXIIPOBOJAUMOCTH).

ymemn:

- TPUMEHATh HWCXOJHBbIE (U3MUECKHE (TEOPEeTHYECKHE) 3HAHMS TNpPU  PELICHUH
npodecCuoHaNbHBIX 33724,

- TIPOBOJIUTH OLICHOYHbIE PAaCUYEThI M OCYLIECTBIATH (Ha KaYECTBEHHOM YpPOBHE) aHAJM3,
Ha0JI0JTaeMbIX SIBJICHUM.

enademsn:

- HaBbIKaMU OOOCHOBAHUSI CBOUX CYKIEHHH, YTO CIIOCOOCTBYET MPAaBHIBHOMY BBIOODPY
METO/AUKH MTPOBOIUMOIO CTYJEHTOM HCCIIEI0BAHUSI.

3. Kparkoe cogep:xaHue TUCHHUILUIUHBI:

1. Mecto u 3HaueHUE AAEPHON DUUKH

[Ipenmer AD. Mecto u 3HaueHune D B COBPEeMEHHOM €CTECTBO3HAHMH. OCHOBHBIC
3a7a4d, TMporpaMma H CTpykTypa Kypca. OcHoBHbIe dTanbsl pa3Butus AD. Bumgsl
dbyHIaMEHTANBHBIX B3aWMOJEHCTBUA. MacmTabbl W eIUHUIBI M3MEPEHHH (Pu3nyecKux
mucuuminH. OcoOeHHOCTH PU3NYECKHUX SBJICHUI B MUKPOMUDE.

2. Cratuyeckue CBOWCTBA aTOMHBIX SAEP

OcHOBHBIE CTATUYECKHUE CBOMCTBA SJIEP: MACCOBOE YUCIIO, IIEKTPUUECKUI 3apsi]l, COCTaB,
pa3Mephl, SHEpPrusi CBSA3MU, CIUH, MOMEHT KOJMYeCTBa JBIKEHUS, MarHUTHBI MOMEHT,
KBaJIpynoJibHbII MOMEHT. CBoHcTBa siAepHbIX CcHil. OCHOBBI TEOPHUM SIACPHBIX CcuJl. Mogjenu
aTOMHBIX siiep. Pa3znen Buabl painoakTHBHOCTH, paluOaKTUBHBIE CeMecTBa. 3aKOHBI TPOCTOTO
U CJOXKHOTO PaTUOAKTHUBHOIO pacmaja. 3akOHOMEpHOCTH aibda- Oera- U ramma- pacrnaja.
[Tonsitue o spepHoit »sHepreTuke. I[Ipobmembl W MEPCHEKTUBBI Pa3BUTHS MHUPOBOW U
OTEUECTBEHHON PHEPTEeTUKU, POJIb ATOMHOW SHEPTUU. DIIeMEHTapHAs TEOPHs JeNeHUsl. DHEeprus
U TOpoAyKThl neneHust simep. OCHOBBI LEMHOTO IMpoliecca. SaepHble peakiuu CHUHTE3a.
Tepmosimepubie peakuuu Bo BceeneHHoit u B ynabopaTopHbIX — ycnoBusiX. [IpoGmembr
YIPaBISEMOTO TEPMOSIIEPHOTO CUHTE3a

3. B3aumoneiicTBue U31ydeHus ¢ BEIIECTBOM

HNouusupyromiee U3IIy4EeHHE. Ob6mue 3aKOHOMEPHOCTHU B3aUMOJCHCTBUSA
MOHU3HUPYIOUIETO HM3JIyY€HUsI C aTOMaMM BelleCTBAa. B3auMOJEHCTBHUE TSHKENBIX 3apsiKEHHBIX
YacTHUIl C BEIIeCTBOM. B3aumoeicTBrE 3JEKTPOHOB M raMMa- KBaHTOB ¢ BeriecTBoM. [IpoGeru
YacTUIl HOHU3UPYIOIIEro u3jieueHus B BemiecTBe. Kimaccudukanus saepHbIX peakiuil. 3aKOHbI
COXpaHEHUs B AJIEPHBIX peakuusax. MexaHnu3Mbl U mapaMeTphl AAepHbIX peakiuuidl. OcoOeHHOCTH
SIIEPHBIX PEAKIUH, NPOTEKAIOIINX MPU BO3IEHCTBUM YaCTHUL, UMEIOIINX PA3IUYHbIE TapaMeTphl
(’HEepreTuyecKre, MacCoBbI€, 3apsA0BbIE, KOPIYCKYISIPHO-BOJIHOBbIE). ICTOUHUKH 3apsKEHHBIX
YacCTHUI] U TaMMa-KBaHTOB. VICTOUHUMKHM HEUTPOHOB W APYTMX HEUTpaNbHBIX YacTHL. [IpUHITUIIBI
oOHapyXeHus, paauoMeTpuu U crnektpometrpun B SD. Peructpamus 3apsKeHHBIX H
HEUTpaIbHBIX YaCcTHI] Pa3IUYHBIX SHEPTUi. l"azoBble, MOJIYIIPOBOIHUKOBBIE,
CUMHTUJUISIIUOHHBIE U TPEKOBBIE IE€TEKTOPHI.



4. O0beM yueOHOM THCHHMILINHBI

B 3auernbIx B akagem. B actponom.

Bunet yueOHOM paboTh eIUHULAX yacax dJacax
O0masi Tpy10eMKOCTh TUCIHUIIJIUHBI 10 3,0 108 81
yueOHOMY IJIAHY
KonrakTHas padora (KP): 0,22 8
Jlekruu (JIek) 0,11
[Tpaktuueckue 3anstus (113) 0,11
CamocrosiTenbHas padora (CP): 2,53 91 68,25
Bua xoHTpoJs: 3a4er / 3K3aMeH 025 JK3aMeH JK3aMeH

' 9) (6,75)

AHHOTAIUs padoyell MPOrpaMMbl AN CHHUNIHHBI

«Kostonanasi XuMusi NOBEPXHOCTHO-AKTHBHBIX BEIIIECTB U BHICOKOMOJIEKYISIPHBIX

coennnenuii» (b1.B.1./1B.04.01)

1. Heap aucuMmaMHbl - (QopMupoBaHHE y OOYUYAIOMIUXCS CHCTEMAaTU3UPOBAHHBIX
3HaHUH 00 0COOEHHOCTSIX MOBENEHUS OBEPXHOCTHO-aKTUBHBIX BeulecTB ([IAB) Ha pazmuunbIx
rpaHumax pasgena  ¢a3, O KOJUIOMTHO-XMMHYECKHX CBOHCTBaX BBICOKOMOJICKYIISIPHBIX
coemuaeHnit (BMC), o cmocobax crabunusanuu IUCIIEPCHBIX cucTeM mpu nomomtu [IAB u
BMC.

2. B pe3yabTrare u3yYyeHHs AUCHUIUVIMHBI o0ydamumiics 0o mnporpamme
0akajiaBpUaTa J10JIKeH
Obnaoams cnepytomumu obrmenpodeccrnonansapiMu  (OIIK) u mpodeccronamsusivu  (I1K)
KOMITETEHIIUSIMU:

- CIOCOOHOCTh M TOTOBHOCTH HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHUIUIAH B podeccronanbhoi aesrenprocTr (OTTK-1);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (DMU3MUECKON KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUIsl TOHHUMaHUS
OKpY’KaroIero Mupa u ssieHuii mpupoast (OITK-2);

- CIIOCOOHOCTH U TOTOBHOCThH OCYLIECTBIISITh TEXHOJIOTMYECKUN TPOIIECC B COOTBETCTBUU
C perjaMeHTOM M KCIOJIb30BaTh TEXHUUECKHUE CPEJICTBA ISl M3MEPEHUSI OCHOBHBIX MapaMeTPOB
TEXHOJIOTUYECKOI0 MPOLECCca, CBOUCTB CHIPhS U MPOTYKIIUU (TIK-1);

- TOTOBHOCTh IPUMEHATh aHATUTUYECKUE U YHCICHHBIE METO/Ibl PEIICHHUS MOCTABICHHBIX
3a/la4, HCII0JIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTUH, MPOBOIUTH 00pabOTKY
uHdopMallUd €  HUCHOJB30BaHWEM  MPUKIATHBIX  MPOTPAMMHBIX  CPeACTB  cdepbl
npodeccuoHabHOM NesITeNbHOCTH, UCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH Mpo(ecCHOHANbHONW 00acTH, MaKeThl MPUKIATHBIX MPOrpaMM Ui pacdera
TEXHOJIOTMYECKUX apaMeTpoB obopynosanus (ITK-2);

- CIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHUYECKHE pelIeHus MpH pazpaboTke
TEXHOJIOTUYECKHX IPOLIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH C Y4ETOM
HKOJIOTUYECKUX MOCIEACTBUN UX IPUMEHEHHUS (TIK-4);

- CIIOCOOHOCTb MPOBOAMTH AHAIU3 CBHIPbS, MAaTEpUATOB U TOTOBOM MPOJYKIHUH,
OCYILECTBIISATh OLIEHKY pe3yabpraroB aHanm3a ([1K-10);

- CMOCOOHOCTh IUIAHUPOBATh M MPOBOJUTH (PU3MUYECKHE M XUMHUYECKUE IKCIEPUMEHTHI,
IPOBOJIUTH OOpPaOOTKY MX pe3yJbTaTOB M OLIEHHBATh MOTPEIIHOCTH, BBIIBUIATh T'MIIOTE3bl U
yCTaHABIUBATh TPAHUIIBI UX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTUYECKOTO aHaiu3a U
MOJICTUPOBAHMSI, TEOPETUYECKOTO U dKCIIepuMeHTanbHoro uccnenoBanus (I1K-16).

3Hamb: COBPEMEHHbIE NpeicTaBieHUuss 00 ocobeHHOcTsX cTpoeHus IIAB u BMC;
COBPEMEHHBbIE NPEICTABICHUS O TEPMOJMHAMUKE IOBEPXHOCTHOTO CJIOS; COBPEMEHHbIE
TEHJICHIIMM DPAa3BUTUS HAHOTEXHOJOTWH; OCHOBHBIE CHOCOOBI TOJY4YEHUS M CTaOMIM3aluu



JTMCTIEpCHBIX cucTeM, conepxkammx [IAB m BMC, o0macti mpUMEHEHHs TaKUX KOMITO3UIIUH;
OCHOBHEIE METOIbI aHam3a [1AB;

ymemb: BbIOpaTh HamOOJee TEXHOJOTUYECKH TNPUMEHUMYIO CXEMy IOJTY4eHHs
JMCTIEPCHOM CHCTEMBI C 33JJaHHBIMHU XapaKTepUCTHUKaMH; 00OOCHOBATh MPUMEHEHHE Pa3IMYHbIX
CTaOMJIN3aTOPOB MPH MOJTYYCHUH JAUCTIEPCHON CHCTEMBI;

gnadems: OCHOBHBIMH METOJaMHU KOJUIOMJHOW XHMHUHU TIPH pPa3pabOTKE COCTaBOB
pa3IMYHOIrO Ha3HAu€HUs; JJaOOpAaTOPHBIMU METOAMKAMH HCCJIEIOBAaHUS BOJHBIX U HEBOJHBIX
pactBopos IIAB u BMC.

3. KpaTtkoe conep:kanue IUCHUIIINHBI:

Beenenne

OcoOennoctu crpoenust [IAB u BMC. ®opmupoBanue u CTpoeHHE MOBEPXHOCTHOI'O
cinos. [lonarus o mupunbHON M TMOPOOHON JUCTIEPCHON CUCTEME.

AncopOuust ITAB 1 BMC Ha pa3nuuHbIX rpaHuiiax pasuena ¢as

OcoOennoctu ancopbuun I[TAB u BMC Ha XuOKUX M TBEpIAbIX MOBEPXHOCTSX.
Tepmonuuamuueckoe onucanue aacop6iuu. Kimaccudukanus um aHamus u30TepM afcopOIuu.
AncopOunoHHbIe TIeHKH. [1eHsl.

Monudukanus TBepabIx noBepxHocte nmpu nomouu [TAB u BMC.

lMunpodunuzanus u runpodobuszaiys TBEpAbIX MOBepXHOCTEeH. 30TepMbl cMaurBaHus U
ux a"Hanu3. Meron I{ucmana.

IMunpodunbro-munoduneHelil 6ananc. Yucna ['JIb. [Tapamerp ynakoBku.

[lonstne o mkanax ['JIb. Meroasl I'pudduna u JIpBuca ans pacuera umcen [JIb.
IM'unpodunbHo-051€0(PUTHLHOE COOTHOLIEHHE.

Kputnueckas konuentpaius Mutemiooopazopanust (KKM).

Tepmonunamuka munemiooopazoanus. dakropel, Biustonme Ha KKM. Temmeparypa
Kpadra. CoBpemenHsie mpeactaBieHusi o comoOunu3anuu. HoBbie moaxonasr Pycanosa.
Besukynbl.

PacTBOpBI MOSIMMEPOB.

TepMoauHaMUYECKHI MOAXO0] K OMHMCAHUIO PAacTBOPOB MoJuMepoB. HanMmomnekymnsipHbie
cTtpykTypbl. Teopus @nopu-Xarruuca. Temnepatypa @opu.

OnpeneneHre MOJIEKYJIAPHONH MacChI.

Mertonpl omnpeneneHuss MOJEKYIsipHOM u  Mmuunesipaod maccel [TAB u BMC.
@ pakMOHUPOBAHUE TOJIMMEPOB. MOJIEKYISIPHO-MACCOBOE pacipeieiieHue.

JucnepcHbie cuctemsl, ctadmmsupoBanabie [IAB 1 BMC.

Omynbscun. Ilogbop crabunmsaropa. Mukposmynbcun. Cycriensuu. IIpumeHenue
JTUCIIEPCHBIX CUCTEM, cTabmm3nupoBaHHbiX [IAB 1 BMC.

4. O0beM yueOHOM TUCHMILINHBI

B 3aueTHbIX B B

Buner yue6HOI paboTh eAMHUIIAX | aKaJeM. | aKaJeM.
qyacax gacax

O0masi Tpya0eMKOCTh JMCHMILIMHBI MO0 Y4eOHOMY 5 180 135
ILUIAHY
AyIUTOpHBbIE 3aHATHS: 0,56 20 15
Jlexuunu (Jlek) 0,22 8 6
[Tpaktaeckue 3anstus (113) 0,33 12 9
JlaGopaTopus - - -
CamocrositesbHas padora (CP): 4,19 151 113,25
CaMOCTOATENBHOE N3YUEHUE PA3/IEI0B IUCHUIIIMHEI 4,19 151 113,25
Bua koHTpOJIA: 3K3aMeH 0,25 9 6,75

AHHOTaN U padoyeil NPOrpaMmMbl JUCHUIIIHHBI
«JlonmosHnTEABHBIE TIaBbI KoJLTONAHOUH xumun» (b1.B.1./1B.04.02)




1. Heap aucuMmIMHBI - (QopMupoBaHHE y OOYYAIOIIMXCS CHUCTEMAaTH3MPOBAHHBIX
3HaHUH 00 0COOCHHOCTSIX MOBEACHUS MOBEPXHOCTHO-aKTUBHBIX BemecTB ([IAB) Ha pa3znuynbIx
rpaHumax pasgena ¢a3, O KOJUIOMTHO-XMMHYECKHX CBOMCTBaX BBICOKOMOJIEKYISPHBIX
coenquHenuii (BMC), o crocobax crabmnmszanuu AUCIEepcHbIX cucteM npu nomomu ITAB u
BMC.

2. B pe3yabTrare u3yYeHHs AUCHUILUIMHBI OOy4YawIMiicd 10 mNporpamme
0akaJIaBpUATA J10JIKEH
Obnaoams cnepytomumu obmenpodpeccunonanspiMu (OIIK) u npodeccnonamsapvu  (I1K)
KOMIETCHIMSIMHU:

- CIIOCOOHOCTh M TOTOBHOCTH HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuoHanbHoil nesrensHocTr (OITK-1);

- TOTOBHOCTb MHCIIOJIb30BaTh 3HAHHUS O COBPEMEHHON (DM3MYECKON KapTUHE MHpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHHMM BELeCTBAa Ui IOHHUMaHUs
OKpy»Karoriero mupa u sisiieauii npupoast (OI1K-2);

- CIIOCOOHOCTh U TOTOBHOCTh OCYIIECTBIISATh TEXHOJIOTMYECKHUI MPOLIECC B COOTBETCTBUU
C perjJaMeHTOM M HCIO0JIb30BaTh TEXHUUECKHUE CPEJCTBA JUIsl M3MEPEHUSI OCHOBHBIX MTapaMETPOB
TEXHOJIOTMYECKOTO ITPOLIECCa, CBOMCTB ChIPhS U MIPOIYKIUU (TIK-1);

- TOTOBHOCTh IPUMEHSATh aHATUTUYECKHE M YMCICHHbIE METO/Ibl PEIIEHHUS TOCTABIEHHBIX
3aJla4, HCIO0JIb30BaTh COBPEMEHHbIE€ WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKY
uHpopMallUld €  HUCHOJB30BaHWEM  MPUKIAIHBIX  MPOTPAMMHBIX  CPEACTB  Ccdepbl
podeccuoHaIbHOM e TeNIbHOCTH, HCIIOIb30BaTh CETEBbIE KOMIBbIOTEPHBIE TEXHOJIOTUN U 0a3bl
JaHHBIX B CBOEH mIpo(ecCHOHaNbHOM 00JIacTH, MakeThl MPUKIAIHBIX MporpamMm Ui pacuera
TEXHOJIOTHYECKUX rMapaMeTpoB obopynoBanus (ITK-2);

- CrmocOOHOCTh MPUHUMATh KOHKPETHBbIE TEXHUYECKHE pelIeHHUs] Mpu pa3padoTke
TEXHOJIOTHYECKHX IPOILIECCOB, BHIOMpAaTh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C Y4EeTOM
AKOJIOTUYECKHUX TTOCJICICTBUIA UX TPUMEHEHUS (TIK-4);

- CHOCOOHOCTH MPOBOAMTH AaHANU3 CHIPbs, MAaT€pUAJIOB M TOTOBOM NPOAYKLHUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a (I1K-10);

- CIIOCOOHOCTH IJIAHUPOBATh U MPOBOIUTH (PU3MUYECKUE U XUMUYECKHE HKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY UX pPE3ylIbTaTOB U OIEHUBATh MOTPEIIHOCTH, BBIABUTATh T'MIIOTE3bI U
YCTaHaBIMBATh TPAHUIIbl UX NMPUMEHEHUS, MPUMEHSATh METOJbl MAaTEeMAaTUYECKOro aHaiu3a U
MOJICTUPOBAHHSI, TEOPETHYECKOTO U IKCIIEpUMEHTaIbHOr0 uccienoBanus (ITK-16).

3HaAmMb: COBPEMEHHBIC TIpejacTaBiieHHs 00 ocobeHHOCTsX crpoeHus [IAB u BMC;
COBPEMEHHBIE IMPEACTABICHUS O TEPMOJMHAMUKE IIOBEPXHOCTHOTO CJOS; COBPEMEHHBIC
TEHJCHIIMM Pa3BUTUS HAHOTEXHOJIOTHI; OCHOBHBIE CHOCOOBI MOJYyYEHHS U CTaOWIM3AIUU
IUcrepcHbIX cucteM, conepxkanmx [IAB u BMC, oGmactu nmpuMeHEHUs TaKuX KOMIIO3UIIUI;
OCHOBHbIE MeT0/1bI aHanu3a [1AB;

ymemyv: BbIOpaTh HaumOoJiee TEXHOJOTMYECKH MPUMEHHMYI0 CXEMy MOJIyueHUs
JUCIIEPCHOM CUCTEMBI C 3aJJaHHBIMU XapaKTePUCTUKAMU; 0OOCHOBATh MPUMEHEHHE Pa3UYHbIX
CTaOMIM3aTOPOB MPHU MOTYYCHUH TUCTIEPCHOM CUCTEMBI;

61ademb: OCHOBHBIMU METOJAMHU KOJUIOMTHOW XUMHHM TIpH pa3paboTKe COCTaBOB
Pa3MYHOro Ha3HAa4YeHUs; Ja0OPAaTOPHBIMM METOAMKAMHU MCCIEOBAHUS BOJHBIX U HEBOIHBIX
pactBopos ITAB u BMC.

3. Kpartkoe conep:kanue QIUCHUIIHHBI:

Benenue

JInopunsuele u nmodoOHbIe aucnepcHble cuctembl. Kpurepuit PeGunnepa-lllykuna.
PactBopsl [TAB u BMC kak 11o¢duibHbIe JUCTIEpCHBIE CUCTEMBI.

OCHOBHBIE KOJMYECTBEHHBIE XapaKTEPUCTUKU aIcOpOLMU — aOCOMOTHAA M T'MOOCOBCKas
ancop6buus. TepMoauHaMUYecKOe ONTUCAHUE aICOPOIUH.

Ocob6ennoctu azacopbuuu I[TAB m BMC Ha XUAKHX M TBEpAbIX HOBEPXHOCTSX.
Knaccugukanus u ananus u3oTepM aacopOrun. AncopOuroHHbIe MIeHKH. [IeHsl.



Momudukanus TBepAbIXx moBepxHocted npu nomoumm IIAB u BMC.  Bausnue
CTPYKTYPBI ITOJIOKKH.

I'uapodwmmzanus u rugpodoOu3aIyst TBEpAbIX MOBEPXHOCTEH. M30TepMbl cMaynBaHus U
ux a"Hanus. Meroa I{ucmana.

I'uapodwmnbno-munopuneHblil 6ananc. Yucna I'JIb. Ilapamerp ynakoBku — pacuer u
Ha3HaYCHHE.

[onsitne o mxkamax ['JIB. Meromsr I'pudduna u JdBuca mns pacuera umcen [JIb.
Iunpodunsro-oneopunpHOe cooTHomeHue (I'OC). Meton Kpyrnskosa-Kapemkoro.

Kputnueckast konuentpanus mutemuiooopasoanus (KKM).

TepmonunamMuka munemiooopasoBanus. OCHOBHBIE TEOPHH MHIEIIOO0pA30BaHUS —
3aKOH JelcTByomMX Macc U (azoBas monenb. Daxtopsl, Biusitone Ha KKM. Temnepatypa
Kpadra. Temneparypa nomyrHeHusi. CoBpeMEHHBIE MTpe/ICTaBiIeHHs 0 conroounuzannn. Hosbie
noaxonel AWM. PycanoBa. Be3ukynsl — 0COOEHHOCTH CTpoeHUs M cBoiicTBa. [IpumeHenue
BE3UKYJSPHBIX cucTeM. JINTTIOCOMBI.

PactBopbI nonumepos.

TepmoanHaMuueckuil MOAX0/ K ONMMCAaHUIO PACTBOPOB MoiuMepoB. HagmonekymspHbie
ctpykTypbl. Teopust @nopu-Xarrunca. Temneparypa @nopu. Beiciiag v HU3MIAsT KPUTHYECKHE
TEeMIIepaTyphbl CMEIICHHUS.

Onpenenenre MOJEKYJISIPHON MacChl.

Meroas! onpeneneHus MojekyJsspHod u MunewisipHod maccel [IAB m BMC. Merog
Hebas. YabTpamneHTpudyrupoBaHue. @paKIMOHUPOBAHUE TOJUMEPOB. MOJEKYIAPHO-
MacCOBOE paclpe/IeIeHHeE.

HucnepcHbie cuctemsl, ctadbunnsupoBannsie [IAB u BMC.

Omynbscun. [logbop crabmmmszatopa. Mukposmynbcuu. Hanosmynbcuu. CycrieH3uu.
[IpuMeHeHnne nucrepcHbIX cucteM, ctadmmm3npoBanHbix [IAB u BMC.

4. O0beM yueOHOH TUCUMIIIIMHBI

B 3adgeTHBIX B B

Bunpr yue6HOM paboThI €IUHUIAX aKazeM. aKazeM.
yacax yacax
OO0masi Tpya0eMKOCTh JUCHUILIMHBI MO Y4yeOHOMY 5 180 135
IJIAHY
AyAUTOpPHBbIE 3aHATHS: 0,56 20 15
Jlexuun (Jlek) 0,22 8 6
[Tpaktuueckue 3ansarus (113) 0,33 12 9
JlaGopaTopust - - -
CamocrositesbHas padora (CP): 4,19 151 113,25
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 4,19 151 113,25
| Bug KOHTpO/I151: IK3aMeH 0,25 9 6,75 |

AHHOTaNUA padoyeil mMporpaMmbl IUCHUILIMHBI «COBpeMeHHbIe MeTOAbI (PU3UKO-
XHMHYECKOro aHa/m3a opranndeckux Bemecrs» (51.B.1.]IB.05.01)

1. Heap AUCHMIUIMHBI: CHOPMHMPOBATH Yy oOOyyarommuxcs oOliee MpeacTaBICHHE O
HauboJyiee IIUPOKO MPUMEHSEMbIX COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOJaX aHajIu3a
OopraHu4eckux BemecTB. O3HAKOMHTh HMX C TEOPETHUYECKUMH OCHOBAMH JTHX METOJIOB.
CcdopMupoBaTh y CTYACHTOB 3HaHUS, 0OECIEUMBAIOIINE MM CIIOCOOHOCTH CaMOCTOSITEIBHOTO
BbIOOpAa KOHKPETHBIX METOJOB aHalIM3a OpraHWYecKux BemiecTB. OOecnednTh 00ydaroUIuxcs
NPAKTUYECKUMU HAaBbIKAMU W YMEHHUSMH, HEOOXOAMMBIMH JUIS CaMOCTOSITEIbHOTO PEIICHHU S
MPUKIIAJHBIX XUMHKO-aHAIUTHYECKUX 3a]1ay.

2. B pesyabTare uU3yYeHHMs JAMCHMILIMHBI o0ydawoumiics N0 mnporpamme
O0akajiaBpuaTa J10JI/KEeH:



Obnaoams cnepytomumu obrmenpodeccuonanbibiMu  (OIIK) u npodeccuonamsubivu  (I1K)
KOMIICTCHIUAMMU:

- CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIMILIMH B podeccuonanbHoi nesrensHoctu (OI1K-1);

- CIIOCOOHOCTBIO TIPOBOJHMTH AHAIU3 CHIPhS, MAaTEPUATIOB W TOTOBOH TPOIYKIIWH,
OCYIIECTBIIATH OIIEHKY pe3yibraToB ananu3a (I1K-10);

- TOTOBHOCTBIO HCIIOJI30BAaTh 3HAHUE CBOMCTB XMMUYECKHUX DJIEMEHTOB, COCIUHEHUN U
MaTepHaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonansHoi nesrenproct ([1K-18).
3HAMb:

- OCHOBHBIE 3aKOHBI, JIS)KAIIE B OCHOBE COBPEMEHHBIX METOJIOB (PU3MKO-XMMHUYECKOTO aHAJIHN3a,
- OCHOBHYIO TE€PMMHOJIOTHMIO, OTHOCSIIYIOCSI K COBPEMEHHBIM METOJaM (PU3UKO-XUMHUYECKOTO
aHaIn3a;

- OCHOBHBIE IIPUEMBI IPOBE/ICHUS IKCIIEPUMEHTA B 00JIACTH aHAIUTUYECKOW XUMUH.

ymemy:

- MPUMEHATh NOJYYEHHbIE B XOJ€ M3Y4YEHMs NUCUUIUIMHBI IJIs pEeUIeHUs NMPUKIAJHBIX 3ajad,
CBSI3aHHBIX CO CBOEH JajbHelel npodecCuOHaIbHON JesITENbHOCTH;

- CaMOCTOSITEIbHO BBIOMPATH AHAIUTUYECKHE METOJIbl, IPUTOJIHbIE JJI PELIEeHHUS] KOHKPETHBIX
MPUKIIAHBIX 33/1a4.

enaoems:

- MPAKTUYECKUMHU HaBBIKAMM, HEOOXOAMMBIMHU JJISi PEUICHHUs MPUKIAJHBIX 3ajad B 00JacTH
MHCTPYMEHTAIIBHOTO aHAJIN3A.

3. KpaTkoe coaep:kaHue I CHUILINHBI

1. BBenenue B coBpeMeHHbIC (pu3ndecKkrue U (PU3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIC)
METO/bl aHallu3a OpraHuveckux BemecTB. llpeamer u obmas kiaccupukanus METOIOB.
UyBCTBUTEIBHOCTD U CEIEKTUBHOCTh METOI0B aHAIIM3A.

2. CnexkTpanbHble METO/IbI aHalu3a. B3auMoielicTBUE AIEKTPOMAarHUTHOTO W3JIYYEHUS C
BeecTBOM. OCHOBBI TEOPHH B3aUMOJCHCTBUS U3TYYCHUS C aTOMaMH M MOJIEKyJlaMd. ATOMHbIE
Y MOJIEKYJISIpHBIE CIIEKTpPBI MOTJIoUIeHUs U u3nyueHus. Kiaccudukanus cieKkTpaaibHbIX METOI0B
aHayus3a.

MeTtopl aTOMHOW CHEKTpOMETpUU (PJIEMEHTHBIN aHalu3): aTOMHO-DMHCCHUOHHAs H
aToMHO-a0copOronHas crekrpockomnus. [Ipunnuner metonoB. [Ipumepbl mnpakTUYECKOTO
MPUMEHEHHs] METOJOB B aHAJIM3e OMOJIOTHUYECKU-aKTUBHBIX BEIIECTB U B (apMaleBTUYECKOM
aHayuze. MeTpoornueckrue XapakTepuCTUKU METOJ0B aTOMHOM CIIEKTPOCKOTIHH.

MeTo 16l MOJIEKYIISIPHON CIEKTPOCKOIHUH.

MounekynspHasi a0COpOLIMOHHAs CIEKTPOCKOINMS B BUIUMOW U  yIbTpadpuOIEeTOBOU
obmacTh  KaKk METOJ HCCIEAOBAaHUSA JJIEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX MOJEKYII.
XapakTepUCTUKU JJIEKTPOHHBIX COCTOSHMM MHOTOATOMHBIX MOJIEKYJ: JHEprusi, BOJHOBBIC
(GyHKIMH, MYIbTHILUIETHOCTD, BpeMsl )kU3HU. [IpuMeHeHe AIeKTPOHHBIX CIIEKTPOB MOTJIOICHUS
B KAuyeCTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHalu3ax. TeXHUKa MOJICKYISIPHOI
CIEKTPOCKOMUY MOTJIONIEeHUS B BUAUMON U Y D-06macTsix.

MounekynspHasi SMUCCHOHHASI CLIEKTPOCKOTHS - pryopuMeTpusi. TeopeTuueckue OCHOBBI
MeToa. DaKTOpsl, BAUIIONINE HA (IYOPECICHITHIO.

WNndpakpacnas  cmekTpockomusi.  MeToasl  KoJe0aTeNbHOM  CHEKTPOCKOIHH.
Nudpaxpacusie (MK) cekTpbl 1 KoMOMHAIIMOHHOE paccessHue cBeta. KonebaTenbHbIe CIEKTPHI,
YPOBHU PHEPruM, Ux kinaccupukanus, GpyHaaMeHTaIbHble, 00ePTOHHBIE M COCTABHBIE YACTOTHI.
CrenupuyHocTh  KoneOaTeNbHBIX  CHEKTpOB. [IpuMeHeHHMe MeTOJOB  KoJeOATeNbHOM
CHEKTPOCKOMUY JIJIsl KAYeCTBEHHOTO U KoJInyecTBeHHOro aHanu3a. Texanka MK cnekTpockonuu
u cnekrpockonuu KP.

MeTtponorudeckue XapakTepUCTUKH METOJ0B MOJIEKYIISIPHOM CIIEKTPOCKOTIHUH.



3. CHnexkTpockomnus SAEPHOTO0 MAarHUTHOIO PE30HAHCA. SIBIEHHUE SIIEPHOIO0 MAarHUTHOI'O
pe3onanca. [Ipumenenne SIMP B pa3nuuHbIX 00NACTIX XUMUHU, OHMOJOTUN ¥ METUIUHBL SIMP-
CIIEKTPOCKOIIHS OPraHM4eCKNX COeIMHEH il Ha sapsax ‘H.

[Ipunuune! ycrpoiictBa U padboTel coBpemeHHoro AMP-cnexkrpomerpa. BaxHocTe u
3HaUYE€HHE MPABWIBHON MTPOOONOATrOTOBKY sl ipoBeaeHus AMP-uccnenoBanus.

OcHOBHbIE MOHSATHS. YpaBHEHHE pe30HaHCA. XMMMUECKUH CIBUI, BIUSHUE Ha €ro
BEJIMYMHY  DJIEKTPOHHOIO  OKpYXK€HUs M  mpupoisl  pactBopurens. CHuH-CIIMHOBOE
B3aUMO/ICHCTBUE, KOHCTAHTA CIMH-CIIMHOBOTO B3aUMOJEHUCTBUS, MYJIbTUILUIETHOCTh CUTHAJIOB B
cuekrpe. Ilopsnok cnekrpa. ToHkas M CBEpXTOHKas CTpykrypa crekrpos SIMP, mnpasuia
otbopa. [ToHsATHE O CIMHOBOW CHCTEME M MPAaBUIIa HOMEHKJIATYPhI CIIMHOBBIX cHCcTeM. CHEKTpHI
nepBoro nopsiika. CucreMbl BBICOKUX MOPSIIKOB. PeakcalinoHHbIE TPOLIECCHI.

SMP cnexrpockomus Ha sapax ~C, °F, 3P, TIereposmepnas paspsaska. IIpumeps
CIEKTPOB pa3NMYHbIX BemiecTB. AnepHuiii 3dpdexr OBepxaysepa. [[BymepHas CIEKTPOCKOMHS
SAMP. unamuueckue spdextel B AMP cnekrpax. Bo3moxxnoctu coBpemennoit SMP-
CIEKTPOCKOIUU B CTPYKTYPHBIX, KHHETUYECKUX U TEPMOJIUHAMHUECKUX HCCIIET0OBAHUSAX.

4. Macc-cieKTpoMeTpusi U PE30HAHCHBIE METO/bl aHalu3a OPraHMYEeCKUX BEIIECTB.
Macc-cniekrpomeTpusi: OOIIMe NPUHLIUIBI U OTIMYMS Pa3IMUHBIX MAacC-CIIEKTPOMETPUUYECKUX
MeTo10B. [IpuMeHeHus: Macc-crieKTpanbHbIX MeTOJI0B. CrocoObl MOHM3AIINH, UCIIOJIb3yeMbIe B
Macc-CHeKTpoMeTpuu. KauecTBEHHbIM M  KOJMYECTBEHHBIM MAacC-CIIEKTPaJbHbIA  aHAIN3
MHOTOKOMIIOHEHTHBIX cMeceil. XpoMaTo-Macc-CHeKTPOMETpHUsl (IPUHIUIBI U IPUMEHEHUS JJIs
aHajM3a JIGKQPCTBEHHBIX TMpErapaToB M OHOJOTMYECKHX OOBEKTOB). MeTpoorudeckue
XapaKTEPUCTUKH METOJa MacC-CIEKTPOMETPHH.

5. Ananutuueckas xpomartorpadus. Knaccuduxamuss xpomaTtorpaduyeckux METOOB.
O6mrast Teopust xpomarorpadun. OCHOBHBIE TOHATHS XpoMmarorpaduu. DPPeKTHBHOCTH U
CEJIEKTUBHOCTh XpoMmaTorpaduyeckoro pasjeneHus. THUIbl JeTEKTOPOB B XpoMaToprapuu U Ux
YyBCTBUTEIHHOCTb. 3a/1a4l KOJMYECTBEHHOIO aHA/IM3a M WACHTU(UKAIUU. AHAINU3 U CHOCOObI
obcuera xpomaTtorpamM. BreicokoaddextuBHas kumkoctHas xpomarorpadus  (BOXKX).
Knaccudukanus meromoB BDXX mno wmexanusmy pasgeneHus.  HopmanmeHo-(azoBas wu
obOparmeHo-dazoBas BDOXKX. Copbentst u amoeHThl. OOnactun npumeHeHus. CrienuaibHbIe
Bapuantel BDOJXXX. TazoBas xpomartorpadus. OOnacTh npuMeHEHHUs. PacmpenenurenbHas
IJIOCKOCTHAs XpoMartorpadusi: TOHKOCIONHHas U OyMaxxHas xpomarorpadus. 1Ix npumeHenue B
aHayn3e OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

6. DNEeKTpOXMMHYECKHE METOJbl aHaliu3a B AaHAJIU3€ OPraHUYECKUX BELIECTB.
Knaccudukanuss 53JeKTpOXMMHUYECKUX METOJOB aHaiu3a. [loTeHHHoMeTpuyecKuil MeTon
ananuza. [Ipunuun metona. Knaccudukanus u xapakTepucTika 3JIeKTpo10B. MoHcenekTuBHbIE
anekTpoabl. [IpuMenenue s aHaiM3a OpraHMYecKUX BewecTB. [Ipsmas moTeHIMOMeTpus.
[loreHunomerpuueckoe  TUTpoBaHue. KpuBble  MOTEHLIHMOMETPUYECKOTO  TUTPOBAHUSL
Kynonomerpus. Kynonomerpuueckoe tutrpoBanue. Konaykromerpus. Kongykromerpuueckoe
TUTpOBaHue. BoapTamnepomerpus.

7. Kanumnsipueiii snextpodopes. Teopus kamwuisipHoro snekrpodopesa. OCHOBHbIE
MOHATHS W TEPMHUHOJOTHs, MpHUHATas B MeToAe. O(PPEeKTUBHOCTH U  CEIEKTUBHOCTh
ompenenenuil.  Onekrtpodoperpamma.  AnmaparypHoe — odopmiieHHe — MeToaa.  Buabl
KamwuisipHoro  anekrpodopesza:  30HHbIE ~ KO®, adunsbii KO®,  wmunemnsphas
JJIEKTPOKMHETHYECKasl ~ KalmWuisipHas  Xxpomatorpadus, renb-KO®,  u3oanekrpuyeckoe
¢doxycupoBanue. KoauuecTBeHHBIH aHanmu3 MW 3afaud  uAeHTHGHUKauuu wmerogom KDO.
ITpumenenne KO® B aHanmn3e OMOJIOIMUYECKH aKTUBHBIX BEILIECTB.

8. Tlomspumerpuueckuit Meron aHanuza. CyIIHOCTh NOJAPUMETPUYECKOIO METOJA
aHanm3a. Ilpumenenue nonspumerpun. OnpeneneHue KOHLEHTPALMKA ONTUYECKH AKTHUBHBIX
BEIIECTB B PACTBODPE.

4.00beM yueOHOH AU CHUILIMHBI

B B akagem. | B acTpon.
Buabl yueOHoi1 padoThI 3a4eTHBIX | yacax yacax




eTHHUIAX
OO0masi TpyA0eMKOCTh AWUCHMILUIMHBI N0 y4eOHOMY 2 79 54
IJIAHY

AyIHTOPHBIE 3aHATHSI: 0,28 10 7,5
Jlexuu (JIek) 0,28 10 7,5
[Ipaktuueckue 3ansarus (113) - -

JlabopaTtopust - -
CamocrosiTesnnasi padora (CP): 1,61 58 43,65
CaMOCTOATeIbHOC U3YUCHHUE PA3/ICIIOB IUCIUTUTHHEI 1,61 58 43,65
Buja nTOroBoro KOHTpOJIsi: 3a4eT 0,11 4 2,85

AHHOTanMs padoyeii MPOrpaMMbl JUCHMILUINHBI «/{0MOTHUTEILHBIE TJ1aBbI
anamuTuueckoii xumum» (b1.B.1.JIB.05.02)

1. Heap aucuumiauHbl: chopMupoBaTh y oOOyyaromuxcs ooOliee MpeICTaBICHUE O
HanboJiee IOAPOKO MPUMCHACMEBIX COBPEMCHHBIX HWHCTPYMCHTAJIBHBIX MCETOJAaX aHalln3a
OpraHu4e€CKruXx BECIICCTB. O3HaKOMUTL HX C TCOPETHUYCCKUMHU OCHOBaMH OJOTHX METOOOB.
ChopmupoBaTh y CTYAEHTOB 3HaHUS, 00€CHEUMBAIOIINE UM CIOCOOHOCTh CaMOCTOSITEILHOTO
BBIOOpPA KOHKPETHBIX METOJIOB aHaju3a OpraHMYecKuX BemecTB. O0ecreunTh 0O0ydJaromuxcs
MPAaKTUYCCKUMU HaBBIKAMU W YMCHUAMU, HGO6XOHI/IMBIMI/I 14 CaMOCTOSATCIIBHOTO PEHICHUA
MPUKITAAHBIX XUMUKO-aHAJIUTHYCCKUX 3a/1a4.

2. B pe3yabrare wu3ydYeHHs JAUCHUILVIMHBI OO0y4Yawlnuiicss N0 mNporpamMmme
0akajiaBpUaTa J10JIKeH
Obnaoams cnepytomumu obrenpodeccrnonansapiMu  (OIIK) u mpodeccronamsusivu  (I1K)
KOMITETEHIIUSIMU:

- CIIOCOOHOCTh M TOTOBHOCTH HCIOJIh30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHO-HAYYHBIX
JTMCHUIUIAH B podeccronanbroi aesrenproctr (OIMK-1);

- CIIOCOOHOCTHh TMPOBOJWUTH AHAIU3 CBIPbS, MATEPUAIIOB W TOTOBOH IPOJYKIIWH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHUE CBOWCTB XMMHUYECKHX DJIEMEHTOB, COCAMHCHHUH M
MaTepHaJIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonansHoi nesrenbaoct (ITK-18).
3HAMb:

- OCHOBHBIC 3aKOHBI, JIS)KAINE B OCHOBE COBPEMEHHBIX METOJIOB (PH3HKO-XUMHUYECKOTO aHAJIH3a,
- OCHOBHYIO TCPMHUHOJIOTHIO, OTHOCSIIYIOCS K COBPEMEHHBIM METOJaM (PHU3UKO-XUMHUECKOTO
aHaJmn3a;

- OCHOBHBIC TIPUEMbI TIPOBEJICHHUS SKCIICPUMEHTA B 00JIACTH aHATUTHYCCKOW XUMUU.

ymems:

- MPUMCHATH TOJIYYCHHBIC B XOJI¢ M3YYCHHUs JUCHUIUIMHBI JIJIS PEIICHUS MPHUKIAIHBIX 3a7ad,
CBSI3aHHBIX CO CBOCH JalibHEHIICH MPO(ECCHOHATBHOMN 1A TSILHOCTH;

- CaMOCTOSITEIbHO BBIOMPATh AHAIUTUYECKHE METOJbI, IPUTOJHBIE I PELICHHUS KOHKPETHBIX
MIPUKJIAIHBIX 3a]1a4.

61a0emy:

- MPAKTUYECKUMHU HaBBIKAMH, HEOOXOAMMBIMH Ui PELICHUS MPUKIAAHBIX 3a/ad B 0O0IacTH
WHCTPYMEHTAILHOTO aHalM3a.

3. Kpatkoe coaep:xaHue AMCHUTIHHBI

1. BBenenue B coBpeMeHHbIE (pU3NYECKUE U (PU3UKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIC)
METOJbl aHalu3a OpraHudeckux BemiecTB. llpenMer M oOmas kiaccuuKanusg METOJOB.
UyBCTBUTENBHOCTD U CEIEKTUBHOCTh METOI0B AHAIIN3A.



2. CrnexTpanbHble METO/Ibl aHaNMU3a. B3aumMoeicTBue 37€KTPOMAarHUTHOTO U3JIy4EHUs C
BeecTBOM. OCHOBBI TEOPUH B3aUMOJECHCTBUS U3IYUEHUS C aTOMaMU M MOJIEKyJIaMU. ATOMHbIE
Y MOJICKYJISIPHBIE CIIEKTPbI HOTJIOMEHHS U n3nydeHus. Kinaccudukanus crekTpaibHbIX METOJIOB
aHanu3a.

Meroapl aTOMHOW CHEKTPOMETPUM (SJIEMEHTHBIA aHalu3): aTOMHO-PMUCCHOHHAs U
aTOMHO-a0copOIMoHHass cnekTpockonus. [IpuHIMnel MeTonoB. Ilpumepsl mpakTHYECKOTO
IIPUMEHEHHSI METOJOB B aHaJM3€ OMOJOTMYECKU-aKTUBHBIX BELIECTB U B (apMaleBTUYECKOM
aHayin3ze. MeTposiornueckue XxapakTepuCTUKU METOI0B @aTOMHOM CIIEKTPOCKOTIHMH.

MeTo1b1 MOJIEKYIISIPHOM CIIEKTPOCKOIHH.

MoutekynsipHasi aOCOpPOIIMOHHAS CIIEKTPOCKOINMS B BUIUMOW M YIBTPapHOJIECTOBOU
o0acTd  Kak METOJl HCCIIEJOBAHUS DJEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJEKYIL.
XapaKkTepUCTUKU 3JIEKTPOHHBIX COCTOSTHUM MHOTOATOMHBIX MOJIEKYJ: AHEpIusi, BOJIHOBBIE
(GyHKIMH, MYJIbTUILUIETHOCTD, BpeMs JKU3HU. [IpUMeHeHNe 3JIeKTPOHHBIX CIIEKTPOB MOTJIOIIEHHUS
B KAaueCTBEHHOM, CTPYKTYPHOM M KOJHMYECTBEHHOM aHalu3ax. TeXHUKa MOJIEKYISIpHOMN
CIIEKTPOCKOINUY MOIJIONIEHNS B BUaAUMon n Y d-o6nacTsix.

MouiekynspHasi SMUCCUOHHASI CIEKTPOCKOMUS - piyopuMeTpus. TeopeTH4ecKre OCHOBBI
MeToa. DaKTOpsl, BAUSIIONINE Ha (IyOpPECCHIIHIO.

Nudpakpacnas CIIEKTPOCKOIIHSL. MeTtonasl KoJ1e0aTeIbHO CIIEKTPOCKOITHH.
Nndpaxpacusie (MK) cnextpbl 1 koMOMHaIMOHHOE paccesiHue cBera. KonebarenbHble CIIEKTPHI,
YPOBHHU SHEPruM, UX Kiaccuduxamus, GpyHIaMeHTalbHble, 0OEPTOHHbIE U COCTaBHbIE YACTOTHI.
CreuupuyHocTh  KoyeOaTeNbHbIX  CHEKTpOB. llpuMeHeHume MeToJ0B  KoJieOaTeNnbHOM
CHEKTPOCKOMUY JJIsl KaYeCTBEHHOTO U KolnuecTBeHHOro aHanu3a. Texuuka MK cnexrpockonuu
u cnekrpockonuu KP.

MeTtpoJsiornueckue XapakTepuCTUKH METOI0B MOJIEKYJISIPHOM CIEKTPOCKOTINH.

3. CnexTpocKomnusi SI€pHOr0 MAarHUTHOTO pe30HaHca. SIBJIEHWE SEPHOTO0 MarHUTHOTO
pezonanca. [Ipumenenne SIMP B paznudsbix 007aCTIX XUMHH, OHOJOTHH ¥ MeAUIUHBL. SIMP-
CHIEKTPOCKOTHS OPraHUUeCKUX coerHeHnit Ha sapsax ‘H.

[Ipunnumer yctpoiictBa U paboTel coBpemeHHoro SAMP-cnektpomerpa. BaxHocTh u
3HaYCHHE MPABWIBHON TPOOOTIOTOTOBKY st ipoBeacHus AMP-uccnenoBanms.

OcCHOBHbBIE TOHATUA. YPaBHEHHE pPE30HAHCA. XUMHUYECKHM CABUI, BIIMSHUE Ha €ro
BEJIMYMHY  AJICKTPOHHOTO  OKPYXKE€HHMSI U OpUpoAsl  pacTBoputesd.  CHHMH-CIMHOBOE
B3aMMOJICIICTBHE, KOHCTAHTA CIIMH-CIIMHOBOI'O B3aWMOJICHCTBHUS, MYJIbTUIUIETHOCTh CUTHAJIOB B
crektpe. Ilopsmok cnektpa. ToHkas W CBEpXTOHKasi CTpykTypa crektpoB AMP, mnpasuia
otOopa. [loHsiTHE O COMHOBOI CUCTEME U MpaBUJIa HOMEHKJIATYPhI CIIMHOBBIX cucTeM. CIEKTpBI
nepBoro nopsiaka. CucreMsl BBICOKMX MOPSAAKOB. PenakcallnOHHbBIE TPOLIECCHI.

SIMP cnekrpockonus Ha sgpax °C, °F, 3P, Tereposmepmas paspsaska. IIpumeps
CIEKTPOB pa3NWYHBIX BemiecTB. SnepHsiii apdext OBepxayzepa. J[BymepHas CIEKTPOCKOMHS
SAMP. Jlunamuueckue s¢dekter B SMP cnekrpax. Bo3moxHoctH coBpemenHor SIMP-
CHEKTPOCKOIIUHU B CTPYKTYPHBIX, KHHETHYECKUX U TEPMOJUHAMUYECKUX HCCIEOBAHUSIX.

4. Macc-cieKTpoMeTpusi U PE30HAHCHBIE METOJIbl aHallM3a OPraHUYEeCKUX BEIIECTB.
Macc-criekTpoMeTpusi: OOIIMe MPUHLIUIBI U OTVIMYHS PAa3IHYHBIX MAacC-CIIEKTPOMETPUUYECKUX
MeToJI0B. [IprMeHeHHsT Macc-CeKTpalIbHBIX MeToZ0B. CriocoObl MOHM3ALMH, MCIIOJIB3YEMbIE B
Macc-CIeKTpoMeTpun. KauecTBEHHBIM M  KOJMYECTBEHHBIM MAacC-CHEKTPaJbHBI  aHAIIN3
MHOTOKOMIIOHEHTHBIX cMecel. XpoMaTo-Macc-CIEeKTPOMEeTpUs (IPUHIUIBI U IPUMEHEHHUS JUIs
aHalM3a JIEKApCTBEHHBIX IpenapaToB U OHOJIOTMYECKUX OOBEKTOB). MeTposornyeckue
XapaKTEPUCTUKU METOA MACC-CIEKTPOMETPHH.

5. Ananmutnueckass xpomatorpadus. Knaccuduxanus xpomaTtorpadmueckux MeETOJOB.
Oo6mast Tteopust xpomarorpapuu. OCHOBHbIE MOHATHS Xpomarorpapuu. DPHHEeKTUBHOCTH U
CEeNIEKTUBHOCTh XpOMaTOTrpauuecKoro paszieieHus. Tumlsl JeTeKTOpOB B XpoMaropradpuu u ux
YYBCTBUTEIBHOCTD. 3314 KOJIMYECTBEHHOTO aHAlM3a U WACHTU(HUKAIMU. AHAIU3 U CIOCOOBI
oOcuera XxpomaTorpamm. BricokoaddexTuBHas xuakocTHas xpomatorpadus (BDXKX).
Knaccugpukamus meronoB BDXXX mo wmexanusmy pasgenenus.  HopmanbHo-dazoBas u



obpameno-dazoas BOXKXX. CopOentsl u amoeHThl. OOmactu npuMeHeHus. CrenuaibHbIe
BapuanTel BOXX. T'azoBas xpomarorpadus. OOnacte mnpumeneHus. PacnpenenurenbHas
IUIOCKOCTHAs XpoMmatorpadus: TOHKOCIOWHas 1 OymakHast XxpomaTorpadus. x mpuMeHeHune B
aHayn3e OMOJIOTUYECKU aKTHBHBIX BEIIECTB.

6. DIJIEKTpOXMMHYECKME METOJbl aHajlu3a B AHAIW3€ OPraHUYEeCKUX BELIECTB.
Knaccupukanust »meKTpOXMMHUYECKHX METOAOB aHamu3a. [loTeHnmMoMeTpuyYecKuii MeTon
anamm3a. [Ipuanun metona. Kimaccudukanmst U XapakTepUCTHKA AJIEKTPOJOB. MoHCEIeKTHBHBIE
anektpoabl. [lpumeHeHue A aHaiu3a OpraHndeckux BemiecTB. [IpsiMas moTeHHHOMETpUS.
[lorenumomerpuyeckoe  TUTpoBaHue. KpuBble  MOTEHIMOMETPUYECKOTO  TUTPOBAHUAL.
Kynonomerpusa. Kynonomerpuueckoe turpoBanue. Konaykromerpusa. Kongykromerpruueckoe
TUTpoBaHue. Bosibramnepomerpus.

7. Kanumnsipueiii anextpodopes. Teopust xanmusuisipHoro ssiextpodope3a. OCHOBHBIE
MOHATHST M TEPMHUHOJIOIHs, TMpHUHATass B MeTode. OQPQPEKTUBHOCTH M  CEIEKTUBHOCTH
ompeneneHud.  Onektpodoperpamma.  AnmapatypHoe — odopmiieHHe — MeTona.  Buubl
KamuisipHoOTO  snekTpodope3a:  3oHHBIM  KO®, aduuneii KOO,  wmunennspHas
ANIEKTPOKMHETHYECKass  KamwuisipHas  xpomatorpadus, rens-KO®,  uzosnekrpuueckoe
dbokycupoBanue. KonudecTBeHHBIM aHanu3 W 3amaun  ujaeHTUukanuu Merogom KOO.
[Ipumenenne KOO B ananu3e 6MOJI0rMUE€CKU aKTUBHBIX BEILIECTB.

8. Tlonmspumerpuueckuidi Meron aHanu3a. CyIHOCTh MOJSPUMETPUUECKOTO METOJa
aHanuza. [Ipumenenue nonspumerpun. OrmnpeaereHre KOHLEHTPALUU ONTUYECKH AKTHUBHBIX
BEIIECTB B PaCTBOPE.

4.00beM yueOHOM TMCUMIIINHBI

B B acTpomn.
Buabl yueOHo# padboThl 3a4eTHBIX B axajem. qacax
eMHHIIAX Hacax
O0mass Tpya0eMKOCTh TMCHUIJIMHBI N0 Y4eOHOMY 2 79 54
TJIAHY
AyAUTOpPHBbIE 3aHATHS: 0,28 10 7,5
Jlexuun (Jlek) 0,28 10 7,5
[Tpaktuueckue 3ansarus (113) - -
JlaGopaTtopust - -
CamocrositesibHas padora (CP): 1,61 58 43,65
CaMOCTOSATETLHOE U3YUYEHUE PA3/IEIOB AUCITUILTMHBI 1,61 58 43,65
Bua uToroBoro KOHTpoJIsi: 3a4yer 0,11 4 2,85
AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Texnoaorus 3¢upunix maces» (b1.B.1./1B.06.01)
1. Heab aucuMmiMHbl - (QOPMHUpPOBAHUE Yy OOYYAIOMIMXCS CHCTEMAaTU3MPOBAHHBIX

3HaHUN 00 OH(PUPHBIX Maciax, MX COcTaBe W (U3UKO-XUMHUYECKUX CBOMCTBAX, METOJaX
W3BJICYEHUS, TEXHOJIOTHUSIX TOYyYeHHUs, CIOco0aX MPUMEHEHUS B KOCMETHYECKOW U XHWMHUKO-
(dbapmalleBTHUECKOM OTpaciu.

2. B pe3yabrare wu3y4YeHUs] AUCUUILUIMHBI OOydYalIUiici N0 mNporpamme
0akaJlaBpUATAa 0JIKEH
Ob6naoams cnenyronmmu obmenpodeccuonansubiMu (OITK) u npodeccronanpabiMu  (ITK)
KOMITETEHITHSIMU:

— TOTOBHOCTHIO UCIOJIb30BaTh 3HAHMSI O CTPOEHUM BELIECTBA, IPUPOJIE XUMUUYECKOU CBA3H
B Pa3JIMYHBIX KJIACCaX XMMUYECKUX COCTUHEHUH JUIs MOHUMAHUs CBOMCTB MaTepHalioB
MeXaHW3Ma XMMHYECKUX TPOILIECCOB, TPOTEKAIOIINX B OKpyxkatomem mupe (OI1K-3);



— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBISATH TEXHOJOTHYECKMH TIPOLIECC B
COOTBETCTBUH C PErJIaMEHTOM M HCIIOJIb30BaTh TEXHMUYECKUE CPEICTBA JJISI M3MEPEHUs
OCHOBHBIX [TapaMETPOB TEXHOJOTUYECKOTO MPOIIEcca, CBOMCTB chIpbst U npoxykiuu (I1K-
1);

TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE JIOKYMEHTBI IO KauyeCTBY, CTaHAAPTU3ALUU U
CepTHU(HKAINN MPOAYKTOB M H3IEINH, 3JIEMEHTHl SKOHOMHUYECKOTO aHajH3a B NMPAKTHUYECKOU
nestenprocTH (ITK-3);

CMOCOOHOCTBIO ~ NMPUHUMATh  KOHKPETHBIE  TEXHHYECKHME  pEIIeHUs TMpH  pa3padoTke
TEXHOJIOTUYECKUX TIPOILIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTMYECKUX TocieAcTBII ux npumeHenus (I[1K-4);

3Hamy:

- COBpPEMEHHBIC TEHACHIMM W3BJICUCHHS W TNPUMEHEHUS OPHUPHBIX  Macedw,
KiIaccuukanuo  d(QUPHOMACIUYHOTO CBHIPBS, KIACCU(UKAIUIO «IYIIUCTBIX» IPOTYKTOB;
OCHOBHBIE METOJIbI U3BJICUCHHSI IPUPHBIX Macell, TEXHOJIOTHIECKHEe 0COOEHHOCTH OpraHMU3aIlluu
MIPOIIECCOB ISl PA3HBIX BUJIOB CHIPHsI; OCHOBHBIE KITACCHI OPTaHUYECKUX COSAMHEHUH, BXOSIINX
B cOcTaB d(PUPHBIX Macell; OCHOBHBIE METO/IbI KOHTPOJIS dPHUPHBIX MaCel;

ymemyw. - BbIOpaThb HamOOJee TEXHOJOTUYECKH IPUMEHUMYIO CXEMYy IOJIyuYeHUs
3(pHUPHOTO Maciia B 3aBUCIMOCTH OT €r0 COCTaBa; 000CHOBATh MPUMEHEHHE PAa3IMYHBIX dPUPHBIX
Macell B 3aBUCUMOCTH OT 0COOEHHOCTEH MPUMEHEHHsI, BU]a TOTOBOTO MPOAYKTA, MTOJY4EHHOTO C
WCTIOJIb30BaHMEM d(DUPHBIX MaCeN; TI0 XUMUYIECKOH CTPYKTYpe COSANHEHHH, BXOASIINX B COCTaB
3GUpPHBIX Maces MPEeanoJIoKUTh, Kakhe MOOOYHbIE MPOIYKTHI MOTYT 00pa30oBaThcs B A(UPHBIX
MacliaX pyu XpaHEeHUH;

énademy. - METOJAMU WU3BJIeYeHMs] A(QUPHBIX Maced (JabopaTOpHBIMH); METOJaMU
KOHTPOJISl KauecTBa A(UPHBIX MaCEll.

3. Kparkoe cogep:xaHue TUCHHUILUIUHBI:

Brenenue Mcropus nponsBoacTBa 3pupHbIX Macen. O0mue npeacraBieHus 00 3pupHbIX
Mmacnax. Kiaccudukanus 3¢pupHbIX Macen Mo TUITy UCXOJHOTO ChIPhs: IIBETOYHOTO, 3€pPHOBOTO,
L[BETOYHO-TPABSIHUCTOTO, KOPHEBOTO CHIPbS, IIUTPYCOBBIX.

CriocoObl u3BeueHus 3pUpHBIX Macen XpaHeHHe, IOArOTOBKA ChIPhSI.

OcHoBHBIE METOABI MEePepadOTKH FPUPHO-MACIUYHOTO CHIPhs. MeXaHM4eCKUil METOJ.
CopOuus. [leperonka (BoaHasi, BOJHO-I1apOBas, MapoBas). DKCTPAKIUs: KOHKPEThI, aOCOTIOTHBIE
Macia.

XUMHUYECKOE CTPOECHUE OCHOBHBIX KOMIIOHEHTOB 3(UPHBIX Mace

Teprniensl 1 ux npousBojanbie. CHUPTHI, TPOCTbIE APUPHI, CIOKHBIE 3QUPHI ATBICTUIB,
JIAKTOHBI, MPOU3BOAHBIC UH]IOJIA.

Harypanbnbie (mpupoanbie) 3hpupHble Macia

Cocras, noiydeHue, MpUMEHEHUE Pa3IUYHbIX dPUPHBIX Macell. Macna, BbleNnseMble U3
Pa3IUYHOTO CBIPhS: baab3aMbl U CMOJIBI

OOmias xapakTepucTuka: Oanb3ambl (NMEpyaHCKUH, TOJTYyaHCKHUI), cMoubl (OeH30itHas),
KaMeIecMoJIbl (MUppa, JIaaaH)

OcHoBBI cocTaBneHus NapQIOMEPHBIX KOMIO3UIIUN

Haznauenue u cocraB napproMepHbIX KOMIIO3UIMHA.

KoHTposs kauecTBa 3()UPHBIX Macel U KOMIIO3UIMH Ha UX OCHOBE

OpraHonenTHyecKue MeTOAbl MCIBITaHUs (BHUJ, LBET, 3amax M BKyc). Pusnueckue
METO/Ibl: OIpeJieNIeHNe IMJIOTHOCTH, MOoKa3aTess MPEeJOMIEHHUS U T. 1. XUMHUYECKHUE METOJIbI:
oTpeieIeHHe KUCIOTHOTO U 3()UPHOTO YUCEeN, YUCIa OMBIJICHUS U T. 1.

4. O0bemM yuyeOHOM THCHHMILINHBI

Buner yae6HOI paboTh B 3aueTHbIX B B
€IMHUIAX | aKajJeM. | acCTPOHOM.
qacax qacax
O0mass  TpPyAOeMKOCTbL  JUCHHUIUVIMHBI 1O 2 72 54
Y4eOHOMY IIAHY




AyIUTOpPHBIE 3aHATHS: 0,17 6 4.5
Jlexuunu (Jlek) 0.17 6 4.5
[Ipaktuueckue 3ausarus (113) - - -
CamocrositesbHas padora (CP): 1,72 62 46,5
Pedepar 0,83 30 22,5
CaMocCTOsATETbHOE U3YUYEHUE Pa3/IeIOB AUCIIUIUIMHBI 0,89 32 24
Buja KoOHTpOJIA: 3a4ueT 0,11 4 3

AHHOTauuA padoyeii mporpaMMbl AU CHUILTHHBI
«OcHOBBI epepadoTKN pacTuTebHOro coipbs» (51.B.1./1B.06.02)

1. Heap aucuumiamHbl - (HOpMHUpPOBaHHE Yy OOYYAIOMIMXCS CHUCTEMAaTH3MPOBAHHBIX
3HAaHUH O PACTUTCIIBHOM CBIPLEE, COCTABC U (1)I/ISI/IKO-XI/IMI/I‘~I€CKI/IX CBOMCTBAxX M3BJICUCHUH W3
PACTUTCIIBHOTO CBIPhs, METOJAX HU3BJICUYCHUA, TCXHOJIOTHUAX IOJTYYCHHA, croco0bax MMPUMCHCHUSA
B KOCMETHUYECKON M XMMHKO-(papMaleBTUYECKOW OTPACIN PACTUTEIBHOIO ChIPbsl U MPOJYKTOB
Ha ero OCHOBE.

2. B pe3yabTrare u3yYyeHHMs JAUCHMUIUIMHBI o0ydamoumiics N0 mnporpamme
0akaJlaBpUATA J0JIKEH
Obnaoams cnenyroummu obmenpodeccuonansubiMu (OITK) u npodeccronansubivu  (I1K)
KOMIICTCHIIUAMMU:

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOSHUHU BEIIECTBA, MPUPOJIC XUMHUIECKOU CBSI3U
B Pa3JIMYHBIX KIACCAX XUMHUYECKUX COCAMHEHUN JUTsl TOHUMAHUS CBOMCTB MaTepUajoB 1
MEXaHH3Ma XUMHUECKUX MPOIECCOB, MPOTEKAIOIINX B oKpyxkaroiieM mupe (OITK-3);

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYHIECTBIISITH TEXHOJOTHMYECKHH mpolecc B
COOTBETCTBUU C PEIJIAMEHTOM M MCIIOJIb30BAaTh TEXHUYECKHE CPENICTBA IS H3MEPEHHUS
OCHOBHBIX MTapaMETPOB TEXHOJIOTHYECKOTO TMpoIiecca, CBOMCTB ChIphs M mpoaykiuu (I1K-
1);

— TOTOBHOCTHIO MCIOJIb30BaTh HOPMATUBHbBIE TOKYMEHTHI 110 Ka4eCTBY, CTaHIapTU3AINH U
cepTuUKaLMM TPOAYKTOB U M3JAEIHI, DIEMEHThl SKOHOMHMYECKOTO aHajiu3a B
npaktudeckoit aestenpaoctu (I1K-3);

— CHOCOOHOCTHIO MPHHHUMATh KOHKPETHbIE TEXHUYECKHE pelleHus MpHu pa3padoTke
TEXHOJIOTMYECKHUX MPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTUHU C yYETOM
9KOJIOTHYECKUX mocieacTBUi ux npumencaus (ITK-4);

3HAMY!

- COBPEMCHHBIC TEHJCHIMH TNPHUMEHEHUS PACTUTEIFHOTO CBIPbS;  KIACCU(PHUKALUIO
PaCTHTEIBHOTO CHIPhsl, KIACCU(PHUKALMUIO MPOIYKTOB, MOJy4aeMbIX Ha OCHOBE PACTHTEIHEHOTO
CBIPbS; OCHOBHBIE METOJIbI M3BJICUEHHS d(PUPHBIX Macell, MOJy4YeHHsI HACTOEB, OCHOBHI cOopa U
XpaHEHHS CBHIPbS; TEXHOJIOTMYECKUE OCOOCHHOCTH OpPraHM3alUH MPOIECCOB IS pa3HBIX BUIOB
CBIPbS; OCHOBHBIC KJIACCHI OPTaHUYECKHX COCIMHEHHH, BXOISIIINX B COCTaB A(PUPHBIX Macel,
HACTOEB; OCHOBHBIC METOBI ITPOAYKIINHY;

yMemyv. - BbIOpaTh HamOOJiee TEXHOJOTUYECKH IMPUMEHHMYIO CXeMy IepepaboTKu
PaCTHTENBHOTO CHIPbs; OOOCHOBATh MPUMEHEHHE PA3IMYHBIX IPOJYKTOB; OXapaKTEpPU30BATh
BU/IbI TOTOBBIX MPOJIYKTOB;

énademy. - METOJAMU U3BJEUCHMs] I(PHUPHBIX Macenl (J1abopaTOpHBIMHM); METOJIaMH
KOHTPOJISl KauecTBa 3(UPHBIX MACEIL.

3. Kpartkoe conep:kanue QTUCHUIINHBI:

Beenenue. McTopusi CHONb30BaHUS PACTUTENBHOTO U JIEKAPCTBEHHOTO ChIpbs. OOmMe
NPEJCTAaBICHUS O PACTUTEIBHOM ChIpbe. D(UPHOMACIMYHOE ChIPbE. JIEKAPCTBEHHOE CHIPBE.
Knaccugpukanust >¢pUpHBIX Macen IO THUIY HCXOJHOTO CBIPbS: LBETOYHOTO, 3E€PHOBOTO,
[[BETOYHO-TPABSIHUCTOTO, KOPHEBOTO CHIPhSI, IUTPYCOBBIX.

Crnioco6bl mepepaboTKH paCTUTENIBHOTO ChIPbs. XpaHEHHE, OJArOTOBKA ChIPbS.



OcHOBHBIE METOMBI MEPEPAOOTKU I(PUPHO-MACTHYHOTO CHIPbS. MEXaHUYECKHH METOJ.
CopOrus. [Teperonka (BoaHasi, BOJHO-IIAPOBast, apoOBasi). IKCTPAKIUS: KOHKPETHI, AOCOTIOTHBIE
Mmacna. COz-akcTpakius. [lomydeHne HacToeB.

XUMHUYECKOE CTPOCHUE OCHOBHBIX KOMIIOHEHTOB 3()UPHBIX Mace.

Tepriensl 1 ux npou3BoaHbIe. CIIUPTHI, TPOCTBIC I(DUPHI, CIOKHBIC YPHUPBI ATbIIETHIBI,
JIAKTOHBI, TIPOU3BOJHBIE HH/OJIA.

Harypainbnble (npupoausie) 3upHbie Macia.

Cocra, noiyueHne, IpUMEHEHNE Pa3IMYHBIX dPUPHBIX Macesl. Macia, BbACsIeMbIe U3
Pa3IUYHOTO CHIPhs: banbh3aMbl U CMOJIBI.

OOmas xapakTepucTuka: Oanb3ambl (MIEPyaHCKUH, TOJTYaHCKUH), cMobl (OeH30itHas),
KaMeIeCMOJIbI (MUPPA, JIaJIaH).

KoHTposs KauecTBa paCTUTENBHOTO CHIPBS M IPOIYKTOB HA €r0 OCHOBE (I(HUPHBIX Macell,
HactoeB, COz-skctpakToB). [Ipumenenue >¢upHbIx Macen B (papmarieBTke. JlekapcTBeHHbBIE
dopmel, conepkamue ddupHbie Macna. Hacton. OcoOGEHHOCTH TPUMEHEHHS PACTHUTEIHHOTO
CeIpbsi B (papMmarieBTUKe.  KOHTpOJL KadyecTBa PAaCTUTEIBHOTO CHIPhS W MPOJYKTOB HA €ro
OCHOBE.

4. O0beM yueOHOM THCHHMIIINHBI

Bunel yue6HOM paboTh B 3aueTHBIX B B
eIMHAIIAX aKazieMm. aCTPOHOM.
yacax gacax
Oomas TPY10€eMKOCTh JTUCIHHMIIINHBI o 2 12 54
Y4eOHOMY IJIAHY
AyIHTOPHBIE 3aHATHSI: 0,17 6 45
Jlexuunu (Jlek) 0.17 6 45
[Tpaktuueckue 3ansatus (113) - - -
CamocrositesibHas padora (CP): 1,72 62 46,5
Pedepar 0,83 30 22,5
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTUTMHBI 0,89 32 24
Bua koHTpoJIsi: 3auer 0,11 4 3

AHHOTANUA padoyeil MPOrpaMMbl JUCHUIIMHBI «OCHOBbI MEIUIIMHCKOH XUMUM»
(b1.B.1./1B.07.01)

1. Heap aucuumiamHbl - (HOpMHUpPOBAHHE Y OOYYAIOIIMXCS CHUCTEMAaTH3UPOBAHHBIX
3HaHUH O JICKAPCTBEHHBIX Iperaparax, WX BBEICHHH B OPraHW3M 4YeJIOBEKa, W3MCHEHHSIX,
KOTOPBIM TOJIBEPTatOTCs JIEKapcTBa B opranu3me (papmakoknHeTnka). Takke paccMaTpuBacTcs
(dapMakolMHAMHUKA TPENapaToB, a WMEHHO, B3aUMOJICHCTBUE C PELENTOPHBIMH CHCTEMaMH,
KpaTKas XapaKkTepUCTHKA TaKUX CHUCTEM U HEKOTOPBIX HedWpomenuaTopoB. M3ydarorcs
HEKOTOPbIE BONIPOCHI (PH3HOJIOTHUHN YEITOBEKA.

2. B pe3yabraTre wu3yYeHHs JAUCHUIUVIMHBI O0ydawummiics N0 mnporpamme
0akajiaBpUaTa J10JIKeH
Ob6naoams cnenyrouumu obmmenpodeccuonansubiMu (OITK) 1 npodeccronampubivu (ITK)
KOMITETEHITHSIMU:

- CIOCOOHOCTh M TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIMH B TpodeccruonansHoil nestensHoctr (OITK-1);

- TOTOBHOCTb HCHOJb30BAaTh 3HAaHHUA O COBPEMEHHOM (PM3NYECKON KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMH BeIIeCTBA s TMOHUMAHUS
OKpy»Xaroriero mupa u sineruii npupozsl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHME CBOICTB XMMHMUYECKHX 3JIEMEHTOB, COCIUHEHUN WU

MaTCprUaJIOB Ha UX OCHOBC I PCHICHUS 3a4a4 HpO(l)eCCHOHaHLHOI‘;I ACATCIBbHOCTHU (HK-
18);



3HamMy:

- KJ1accU(DUKAIMIO JIEKAPCTBEHHBIX MMPENapaTOB;

- ocHOBHbBIC TIOHATUS (hapMmakokuHeTuku (BBeAeHue JIC, BcachlBaHUE, pacipelieieHue,
JENOHUPOBAHKE, META00JIU3M, BHIBEJICHUE);

- OocHOBHBIC (apmakonoruueckue 3(P(EKTh, TOHATHS METa0OJIUT, AHTUMETAOOJHT,
OTpeieJICHUuE «PELENTOP», TUIIBI PEUENTOPOB U T.II.

- OCHOBHBIE TIOJIXO/IbI JIJIsI CHHTE3a aHTUMETA00IUTOB;

ymemsb: pabOTaTh CO CIECIUAIBLHON JIUTEPATYPOM: PErUCTPOM JIEKAPCTBEHHBIX CPEJCTB,
I'ocynapcreennoit ®apmaxkorneeii PO.

é1adems: HaBBIKAMH pPabOTBI B JTA0OpaTOpWM, METOJAaMH CHHTE3a U aHalu3a
OMOJIOTMYECKH aKTUBHBIX BEIIECTR.

3. KpaTkoe coaepxaHue JMCUMILIUHBI:

Brenenne

OcHoBHbIE IOHATHS Kypca, UCTOPHS (papMaKOJIOTUH

Knaccudukanus 1ekapcTBEHHBIX CPEJICTB

Knaccudukanus nexkapctBeHHbIX cpeactB nmo M.J[. MamkoBckoMy. AHATOMO-
TepaneBTUKO-XUMHUUECKas KJIacCU(UKAIIUS JICKAPCTBEHHBIX BEIIECTB.

®apmakokuHeTnka Ilytm BBeaeHus mpenaparoB. BcaceiBanue, pacnpeneneHue,
JNENOHUPOBAHUE TIpermapara B TKaHAX OpraHm3mMa. MeTaboau3M U TIyTH BBIBEICHUS
JIEKapCTBEHHBIX BEIIECTB.

dapmakoJMHAMUKA

®apmakonorudeckue dpdexter.  OmnpeneraeHuss TMOHATHS — «PEUENTOPhDY.  THIIBI
perienitopoB. OCHOBHBIC THUIIOTE3bI JICUCTBUS JIEKAPCTBEHHBIX BEIIECTB. ATOHUCTHI (MUMETHKH)
u aHTaroHUcThl (Gynokaropsel). [lomHble W yacTUuHble aroHUCThl. CHHEPTU3M M AHTarOHU3M.
AnTtumetabonutsl. [Toaxoapl s CHHTE3a aHTUMETa0O0IUTOB.

N306panHbie TeMBI 110 (HPU3HUOJIOTUH

®dusnonorus MeMOpaHHBIX TporeccoB. CTpoeHHe W (QYHKIIMH MEMOpPaHHBIX OEJKOB,
MOHHBIX KaHAJIOB. DJEeKTpruyecKas MoJsipu3ais MeMOpaHsbl.

®dusnonorus HelpoHoB. Ctpoenue HeipoHa. [lorennman aevictBus. Knaccudukamus u
CTpPOEHUE HEPBHBIX BOJOKOH. OCOOEHHOCTHM NPOBENCHHS BO30YKIEHHUS MO MHEIMHOBOMY H
0€3MHUEIIMHOBOMY BOJIOKHY.

Ouznoniorus  Mblimi. CTpoeHHE MBIIIEYHOTO BOJOKHA. MeXaHHWKa MBIIIEYHOTO
cokpaieHusi. Buapl MbliedHoro cokpaiuenus. [lomepeyHo-mosnocaTeie M IUIaJKWE MBIIIIIBL,
CXOJICTBO U Pa3JINYMs B CTPOCHUHU U CBOUCTBAX.

®uU3HOJIOrHs CUHAIICOB. DJIEKTPUYECKUM U XUMUYECKUN CUHAMBL. JTalbl CHUHAITUYECKOMN
nepenaun. Knaccudukamus cHHamncos.

Heiipomenuatopsl. Kiaccudukanus HeiipoMennaTopoB B 3aBUCUMOCTH OT XUMHUYECKOM
npupoabl. KoMenuaTopsl U MOy IS TOPHI.

AUETHIXOJIMH. H-, M-XOJIMHOpEHenTopsl. MycKkapiuH U HUKOTHH. HeratuBHoe BIHSHUSA
KypeHuss Ha opraHusM. Kiaccudukanus ekapCTBEHHBIX IpEnapaToB, NICHCTBYIOIIUX Ha
XOJMHEPTUYECKYIO CUCTEMY.

Hopanpenanun. Kiaccudukanus ©  MeXaHU3Mbl JIEHCTBUSA  aJApPEHOPEIENTOPOB.
Knaccudukamus BerecTs, JEMCTBYIONIUX Ha aJpeHEPrHUECKUe CHHAICHI: aJIpeHOMUMETUKU U
aZpeHo0I0KATOPhl, CUMIATOMUMETHKN U cuMnaToauTuku. Jlodbamun. CTpoeHne U MeXaHU3MBbI
JecTBUS 10(aMUHOBBIX PEIENTOPOB. ATOHUCTBI M aHTAarOHUCTHI D-perenTopos.

Ceporonun. Knaccudukauus S5-HT-penentopoB. AroHHUCTBI M aHTarOHUCTHI
CEPOTOHHUHOBBIX PELENTOPOB.

l'ucramun — wmeamarop Bocmanenus. Kiaccupukanus THCTAMUHOBBIX PEIEHTOPOB.
AHTUTHCTaMUHHBIE MTpETapaThl

4. O0beM yueOHOM THCHMILINHBI

Bunsl yaeOHOM paboThI B B akanem. B
3a4ETHBIX yacax aCTPOHOM.




eIMHUIAX qacax
OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY 4 144 108
IUIAHY

AyIMTOpHBIE 3AHATHS: 0,44 16 12
Jlexuunu (Jlek) 0.17 6 4.5
[IpakTnueckue 3ansrus (113) 0.27 10 7.5
Camocrositesnnasi padora (CP): 3,31 119 89.25
Kypcosas pabora - -
Pedepar 1,00 36 27
CaMOCTOSATEeNFHOE U3YUEHUE Pa3JIeIOB UCITUTUTMHBI 2,31 83 62.25
Bua koHTpoJIsi: IK3aMeH 0,25 9 6.75

AHHOTaNUA padoyeil MPOrpaMmMbl AUCUMILIHHBI
«BBenenue B xumuueckyo ¢papmaxosnoruio» (51.B.1.JIB.07.02)

Henap aucuuMnaMHbl — NpuoOpPETEHNE CTYACHTaMU 3HAHUI U OHUMaHUS CYTH IPOLIECCOB,
MIPOUCXOJIINX B OpraHU3Me 4eJoBeKa IpHU IpHEMe JIEKapCTBEHHBIX MpEnapaToB, MPUHIUIIOB
NeMCTBUS MpenaparoB HAa OpPraHU3M YeJIOBeKa; MPAKTUYECKOro MPUMEHEHUS 3TUX 3HaHWM B
CBOEI Hay4yHO — HCCIIEIOBATEIbCKOM EATENbHOCTH U (POpMHpOBaHHE KOMIIETEHIMI B 00JaCTH
XUMHUYECKOH (hapMaKoJIOTHH.

2. B pe3yabTare m3yyeHHs] AMCHHUILIMHBI O0ydawummiics mo mporpaMme 0akajiaBppuara
HOJIKeH:

Obnaoams crnepytomumu obrrenpodeccrnonansapiMu (OINK)  u mpodeccnonansapiMu (I1K)
KOMIETEHIUSAMMU:

- CIOCOOHOCTh M TOTOBHOCTH HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHUIUIAH B podeccronanbhoi aesrenproctr (OIMK-1);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (DU3MYECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMH BEIIeCTBA JUIsl TOHHUMaHUS
OKpY’KaroIero Mupa u ssieHuii mpupoast (OITK-2);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKUX DJIEMEHTOB, COCIUHEHHH U

MaTepuajoB Ha UX OCHOBE JJIA pelIeHHs 3a7ad npodeccuonanbHon aestenpHocTH (ITK-
18);
3HAMb.
- KJaccu(UKAIUIO JIEKAPCTBEHHBIX MPEIapaToB;
- OCHOBHbIe TOHATHS (apmakokuHeTHkH (BBeneHue JIC, BcachlBaHME, pacmpeleicHHE,
JICTIOHUPOBAHKE, METa0O0JIM3M, BHIBEJICHUE);
- OCHOBHbIC (hapmakojoruueckue dIPQPEKThl, TOHATHS METAOONHUT, aHTUMETAOOJIHT,
OTIpeICTICHUE «PEIEITOPY, TUIIBI PELEITOPOB H T.J.
- OCHOBHBIE ITOIXObI IS CHHTE3a aHTUMETA00INTOB;
ymemy: paboTaTh CO CHEIUAIBHON JHUTEpaTypoi: PEerucTpoM JIEKapCTBEHHBIX CPEACTB,
I'ocynapcreennoit @apmaxomneeit PO.
61adems: HaBbIKAMH PabOTHI B TaOOpaTOpPHM, METOJAMHU CHHTE3a U aHajin3a OMOJOTHYECKH
AKTHUBHBIX BEIIECTB.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI

Knaccugukanuss nexkapcTBEHHBIX BemlecTB. YUTO Takoe JEeKapCTBEHHOE BELIECTBO?
AHaTOMO-TepaneBTUKO-XUMHUYECKas KITaCCU(PHUKAIIHS JICKapCTBEHHBIX BEIIECTB.

dapmakoKMHETHKa. BcacblBaHMe JIEKapCTBEHHOTO CpeAcTBa. bBHOAOCTYMHOCTH H
OMOAPKBUBAJIEHTHOCTh Mpernapara. PacmpeneneHue JIeKapCTBEHHOTO Ipernapara B OpraHax u
TKaHsAX. ['mcroremarnueckue Oapbepbl. [lemoHMpoBaHME Mpemapara B TKaHIX OpraHu3Ma.
Oco0eHHOCTH ACTTOHUPOBAHUS TUAPO(DUIBHBIX U JIUIO(QUIBHBIX BELIECTB.



buoTtpancopmanmsi  JekapCcTBEHHBIX  BemecTB. Metabonmuueckass TpaHchopMmaruss U
KoHbtoraiys. IlyTu BbIBeZeHMs JIEKAPCTBEHHBIX BELIECTB. OJNMMMHALUA. TepaneBTHYecKas
LIUPOTA.

dapmakonuHamuka. Papmakosiornueckue pQexTsl. Penentopsl U UX KiIacCUpHUKAIHH.
OcHOBHBIE TMIIOTE3bI IEHCTBUS JIEKAPCTBEHHBIX BEIIECTB. ATOHUCTBI U aHTaroHUCTHI. IloaHble 1
YacTUYHbIE aroHUCThL. CynpaMoNeKyIsipHbIE B3aUMOJCHCTBUS CyOCTpaTa M penenTopa.
KomOuHMpoBaHHOE MPUMEHEHHE JIEKAapCTBEHHBIX BelecTB. CHHEPTH3M M aHTarOHU3M.

Crpoenne u QyHKIIMU MeMOpaHHBIX OelkoB. CeNeKTUBHBIE U HECEJIECKTUBHBIC (IIOPHI)
VOHHBIE KaHaJbl. BHYTPUKIETOYHBIN HOHHBIM TOMEOCTA3.
®usznosiorus HelpoHOB. CtpoeHue HelpoHa. DyHKIUMHM HEHPOHOB M TJIMAIBHBIX KIIETOK.
W3menenne memOpanHoro norennuana. Knaccudukamnus u crpoeHre HEPBHBIX BOJIOKOH.

@U3MONOTHS.  COKPAaTUTEIbHBIX JJIEMEHTOB. DU3HOJIOrMYECKHE CBOWCTBA MBI,
Mopdosiorust MeiedyHOro BosiokHa. Capkomep M €ro CTpoeHue. AKTHUHO-MHO3HMHOBBIM XEMO-
MEXaHWYEeCKUH MpeoOpa3oBarenab M NpUHUUN ero paboTsl. IlomepeuHo-mosocarbie U IiIajKue
MBI, CXOJCTBO U PA3JIMYUS B CTPOCHUU U CBOMCTBAX.

®u3noJIOTHS ~ CUHANCOB.  OJEKTPUYECKUH W XUMHUYECKMH  CHHAIChl.  JTambl
CHUHaNTH4YeCKOM nepeaayu. Bo3Oyxnaronuii 1 TopMo3HO# cuHarchl. Kitaccugukanys cuHancos.

HeitpomeaquaTopsl, X arOHUCTHI M1 aHTAarOHUCTHI
Hetipomenuatopel. Kimaccudukanust nHeripomeauaropoB. HeiipoMmenuaTop aneTwixoiwH. H-, M-
xonuHopenentopsl. Kiaccuukanus  JekapCTBEHHBIX —MpenaparoB, JEHCTBYIOIIMX  Ha
XOJIMHEPTUYECKYI0  CHCTEMY: M-XOJIUIHOMUMETHUKH,  H-XOJIMHOMHUMETHKH, M-,  H-
XOJIMHOMUMETHUKH, H-XOJIMHOOJIOKATOPBI (raHrIMOOIOKATOPHI u MHOPEIAKCAHThI
nepu@eprudeckoro 1eHCTBUSA). AHTUXOIMHICTEPA3HbIE BEIIECTBA.

Hopagpenanun. buocuHTe3 HOpagpeHaJIMHA W €ro  YTWIM3alMs  OPraHu3MOM.
Knaccudukanus w MexaHu3Mmbl JOEWCTBHUS aapeHopenenTopoB. Kiaccudukamus BemiecTs,
NEUCTBYIOUIMX Ha aJpeHEpruyeckhue CHHAIChl: aJPEHOMHMETUKH U  aJpeHOOJIOKATOPHI,
CUMIIATOMUMETUKA U CUMMOATOJIUTHKHU. ['mcTtamuH — meauarop BocnaneHus. Knaccudukanus
TUCTAMUHOBBIX PELENTOPOB. AHTUTUCTAMUHHBIE MPENapaThl.

NMMYyHOKOPPEKTOPBI M BAaKIIHbI

BpoxneHHblii M aganTUBHBIA HMMMYHHUTET. AHTUTE€HBI M WX KJIacCH(pHUKAIHSL.
Nmmynorno6ynunsl. [Ipenapatsl, npuMeHseMble 1151 UMMYHOKOPPEKLIUN: KIMMYHOMOAYJISTOPSI,
UMMYHOCTUMYJISITOPBI U HMMYHOCYIpeccOophl. BakumHbl ©W HX KiIaccupUKalus: KUBBIE
BAKILMHbI, THAKTUBUPOBAHHBIE, MOJIEKYJISIPHbIE, TEHHO-UH)KCHEPHBIE, CHHTETHYECKHE.

AHTHOUOTUKU

Knaccudpukanuss ~ aHTUOMOTMKOB ~ 1O  XapakTepy M CIEKTpYy  JIGHCTBUSL.
['pammionoxxutenbHbIe U TPaMOTPHUILIATEIIbHBIE OAKTEPUU.

AHTHOMOTHKH, HapyIIAOIIME KIETOYHYIO CTEHKYy Oakrepuil: Oera-lakTaMHBbIE
AHTHUOWOTHKY, TIMKOMENTHAbI, IMKIOCEPHH. AHTUOMOTHMKH, HApyLIAIONINEe CHHTE3 OEJIKOB:
AMUHOTJIMKO3U/IbI, TETPALUMKIUHBI, MaKpoJuIbl. AHTHOMOTHKH, Hapymawomue cunre3 PHK:
pubamMnunuH. AHTUOMOTHKY, HAPYIIAIONINE MPOHULIAEMOCTh [IUTOIIIa3MaTHYECKOH MEMOpaHBI:
MOJMMUKCHHBI. CHHTETUYECKUE TPOTUBOMUKPOOHBIE Mpenaparhbl.

[IpoTuBOBHpYCHBIE TpENapaThI

Bupycer: ctpoenue, knaccudukanus, Ku3HEHHBIH UK. [IpoTHBOBUpPYCHBIE TIpemapaTsl
U UX Ki1accupukauus. AHTUpPETpoBHpYCHbIe mpenapaTsl: Osnokatopsl CCRS penenrtopos,
MHTUOUTOPHI poTeasbl. [Ipenaparsl npumeHsiemMble s geueHus renatuta C.

depMeHTHBIE MpernapaThl
Knaccugukanus GpepMeHTHBIX npenapaTtoB. TeXHOIOrus MoxydyeHus: pepMeHTOB.

[IpenapaTsl — MOHOKJIOHAJIbHBIE AHTUTEIIA
Knaccudukarus u TeXHOJIOTHUS TIOMyYEHUs MIPENapaTOB-MOHOKIOHATIBHBIX aHTUTEN. MBIIIUHEIE,
XMMEpHBIE, TYMAaHU3UPOBAHHBIE M IIOJHOCTHIO YEJIOBEYECKHE AaHTHUTENA. MOHOKIOHAJIbHBIE
antutena k peuenrtopy EGFR u penenropam CD3, CD20, CD30.

[IpoTrBOOMyXONEBBIE ITPEMAPATHI



OmnyxoseBble KIETKH M UX CBOMcTBa. Perymsanus amonrosa u e€ Hapymenus. Knaccupukarms
IIPOTUBOOITYXOJIEBBIX IIpenaparos: AIKUIMPYIOLMe arcHTBHI, aHTUMETa0O0JUTHI,
MIPOTHBOOITYXO0JIEBbIE aHTHOMOTUKHU, IPENapaThl PAaCTUTEIHLHOTO MPOUCXOXKACHUS (MHIHOUTOPHI
MuTO3a U Tornousomepas I u Il), depmeHTHBIE IpenapaTsl, FOPMOHAIBHBIC U AHTUTO PMOHAJIHHbIE
npernaparel, TapreTHBIC Mpenaparsl (MOHOKIOHAJIBHBIE aHTUTENa K MeMOpaHHBIM Oeikam,
HU3KOMOJICKYIISIPHBIE COSMHEHUS ), MOJU(PHUKATOPHI OHOIOTUIECKAX PEAKIIUH.

4. O0beM yueOHOM THCHHMIINHBI

Bunpl yaeOHOI paboThI B B akanem. B
3aYETHBIX qacax aCTPOHOM.
SIMHMIIAX Jacax
OO0masi Tpy10eMKOCTb IMCHUIIIHHBI 110 Y4eOHOMY 4 144 108
TUIAHY
AyIMTOpHBIE 3AHATHS: 0,44 16 12
Jlexuuu (Jlek) 0.17 6 4.5
[TpaxTnueckue 3anstus (113) 0.27 10 7.5
CamocronTennnasi padora (CP): 3,31 119 89.25
Kypcosas pabora - -
Pedepar 1,00 36 27
CaMOCTOSATETFHOE N3YUCHUE PA3ICTIOB JUCITUTIIIHBI 2,31 83 62.25
Bua koHTpoOJIsI: IK3aMeH 0,25 9 6.75

AHHOTANUA padoyeil MPOrpaMMbl IUCHUIIMHBI
«MexaHn4ecKHe MPolecchl U aNNapaThl TEXHOJIOTHH CHHTETHYECKHX
0M0JIOrMYecKH AKTUBHBIX BellleCTB, XUHMHUKO-(apManeBTHYECKUX MPenapaToB U
kocmeruueckunx cpeacts» (51.B.1./71B.08.01)

1. HeJb AMCHMIUIMHBI - HAYYUTH CTYICHTOB TBOPYECKOMY MOJXOAY K BBITIOJHEHHUIO
MEXaHMYECKUX PACUuETOB OCHOBHOTO XHMHYECKOTO O0OOpYyIOBaHUs, CHOPMHPOBATH OCHOBEHI
WH)XKCHEPHOTO MBINUICHUS Oy TyIIMX CIICUAINCTOB.

2. B pe3yabtraTte wu3yYeHHs JUCHUIUVIMHBI O0ydamummiics N0 mnporpamme
0akajiaBpUaTa J10JIKeH
Ob6naoame cnenyronmmu obmenpodeccuonansubiMu (OITK) u npodeccronanpabiMu  (ITK)
KOMIICTCHITUSIMH:

- CIOCOOHOCTh ¥ TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccruonansHoil aesitenbroct (OTTK-1);

- TOTOBHOCTh HCIMOJB30BaTh 3HAHUS O COBPEMEHHOW (HU3WYECKOW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BENIeCTBA JUIsI TIOHUMaHUS
OKpY’KaroIero Mupa u siienuii mpupoast (OITK-2);

- TOTOBHOCTh HCIMOJIb30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOJE XUMUYECKOW CBSI3U B
pPa3NMYHBIX KJIaccax XHMHYECKUX COEAMHEHUW HJs TOHUMAaHHUS CBOMCTB MarepHalioB U
MeXaHH3Ma XUMHUECKUX TPOIIECCOB, MPOTEKarIUX B okpyxatomem mupe (OITK-3);

— CIIOCOOHOCTBIO aHAJIM3UpPOBaTh  TEXHUYECKYID  JOKYMEHTALUIO, noouparhb
00opyoBaHue, TOTOBUTH 3asBKU Ha proOpeTeHne u peMoHT obopynoBanus (I1K-9).
3HAMb:

- TCOPCTUYCCKHUEC OCHOBBI MTPOLICCCOB U3MCIIBUCHUA U CMCIICHHA,;



- KOHCTPYKIIMM ¥ TIPUHIUIBI JIEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIIWH JIJIs
W3MEIILYCHHS U CMEIICHHS MaTEPHAJIOB;

- METOJMKH pacdyeTa TEXHOJIOTHIECKOTO 000pyI0BaHUS.

yMmemb:

- MPOBOJUTH MEXAaHUYECKUE PACUETHI AIIEMEHTOB MAIIWH JIJIS U3MEILYCHHS U CMEIICHUS
MaTepHaJoB.

81a0emn:

- HaBBIKAMH aHAJIM3a MEXaHUYECKHUX TPOIECCOB XUMUYECKHUX TPOU3BOJICTB;

- TEXHOJIOTHYCCKHUMH pacdeTaMu 000pyIOBaHUS;

- pacyetaMy THIOBBIX JETAJIed MAallWH, MOJb3YSACh CIPABOYHOM JIMTEPAaTypoud H
I'OCTamu.

3. KpaTkoe copepxaHue JMCUMILIAHBI:

Monyns 1. «I3MenbueHne TBEPIBIX BEIIECTBY.

Pazgen 1.1. OGmue cBeneHust 00 M3MENbUCHUU.

du3nKo-MexaHuueckue CcBoMcTBa MaTtepuanoB. CrnocoObl H3METhYEHUS] MaTepHasoB.
Teopuu n3mMenpyeHuUs.

Pazgen 1.2. Mamuns! 1151 ApoOIeHUS M U3METBUYCHHS MaTEPHAIIOB.

Jpobunku, paspylmaronige Marepuan ckatueM (LIIeKOBble, KOHYCHbBIE, BAaJIKOBBIE).
JpoOunku  ymapHOTO JEWCTBHS (POTOpPHBIE W MOJIOTKOBBIC JIPOOWIIKH, TAJbIIEBHIC
M3MENBYNTENN). MaluHbl yIapHO-UCTHPAIOIIETO aeicTBUs (OapabaHHBbIE W BHUOpAIlMOHHBIC
MeNbHUIB). M3MenpunTenu pa3aBIvBAIONIETO W MCTHPAOIIETO ACHCTBUS (OETryHBI, KaTKOBO-
TapenbCcyYaThle W3MENBUUTENN, ONCepHbIe M3MenbunTen). CTpyiHbIE METBHUIBI (METbHUIIA C
MPOTUBOTOYHON KaMepoW, HU3MEIbYUTEIb C IUIOCKOW TIOMOJIBHOM KamMepoil, MeJIbHUIA C
TpyOuaToit kamepoii). O6nacth npuMeHeHUs. KOHCTpYKIMS ¥ IPUHIAT paOOTHI.

Monyinb 2. «CmenieHne MaTepruanoBy.

Paznen 2.1. CMmelienne ChiMydyux MaTepruaioB

CMmecuTenu nepuoauveckoro aecTus (bapabaHHble, YepBIYHO-IOMNACTHBIE, JICHTOUHBIE,
OCTyHKOBBIE, ITUPKYJSILIMOHHBIE CMECHUTEIM C [CEBJOOXKIDKEHHUEM CBIIy4yero Marepuana
OBICTpOBpAILlAlOIIUMCSL  POTOpOM, ycpenuutenu). OoOnacte npumeHeHus. KoHcTpykuus u
MPUHIIMI PabOTHI.

CMecuTenu  HEMpephIBHOIO  ACHCTBHS  (TpaBUTAIlMOHHBIE, YEPBAYHO-JIOTIACTHBIE,
CIUPAJIbHO-BUHTOBBIE, BUOpaunoHHbIE). OO6macTh npuMeHeHUs. KOHCTpyKUMS U NPUHIUI
paboTHI.

Paznen 2.2. CMmelieHre BBICOKOBSI3KMX MaTEpUAJIOB.

Ueppsiunble kcTpynepbl. BankoBeie Mamuabl. O0nacte npuMeHeHus. KoHCTpykuus u
MPUHIIHI PabOTHI.

4. O0beM y4eOHOM THCHHMILINHBI

Buner yue6HOI paboTh B 3aueTHBIX B akanem. B actponom.
eAMHUIIAX qyacax qyacax

OO0mas TpyA0eMKOCTb M CIHUIIJIMHBI 110 2.0 79 54
Y4eOHOMY IJIAHY

KonraktHas padora (KP): 0,22 8 6
Jlexuunu (Jlek) 0,11 4 3
[TpakTnueckue 3anstus (113) 0,11 4 3
CamocrositesbHas padora (CP): 1,67 60 45

Bua xoHTpoOJIA: 3a4eT / 3K3aMeH 0,11 3auer 3auer

(4) )




AHHOTaUMs padoyeil nporpaMMbl AMCHUILVIMHBI «MeXaHUKa XMMHYeCKMX MPOU3BO/ICTB
CHHTETHYECKHX OMOJIOrMYeCKH AKTHBHBIX BellleCTB, XHMHKO-(apManeBTHYECKHX
npenaparoB u kocMeTuueckux cpeacrs» (b1.B.1./1B.08.02)

1. Heanb pucuunianHbl GOPMUPOBAHUE Y CTYACHTOB CUCTEMHBIX 3HAHUI O Ha3HAYCHHUU U
pacyeToB AJIEMEHTOB XHMMHYECKOTO OOOPYIOBaHUS OOLIEro Ha3HAYCHUS Ha MPOYHOCTS,
KECTKOCTh U yCTOfI‘-IPIBOCTB.

2. B pesyabrare wu3y4YeHUs JAUCHUIUIMHBI 0O0y4YalouMiicsi 1O TporpamMme
0akaJlaBpUATAa J10JIKEH
Obnaoams cnenyroummu obmenpodeccuonansubiMu (OIK) u npodeccuonansabiMu  (I1K)
KOMIICTCHIIUAMMU:

- CIOCOOHOCTP M TOTOBHOCTH HCIOJIB30BaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX
JMCIHILIAH B ipodeccuoHanbHoi nesrensHocTr (OI1K-1);

- TOTOBHOCTh MCHOJB30BaTh 3HAHUS O COBPEMEHHON (HU3MYECKOM KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BElIeCTBA JUIsI TOHHUMaHUs
OKpy»Karoriero mMupa u sisiieanii npupoast (OIMK-2);

- TOTOBHOCTh HCIMOJb30BaTh 3HAHUS O CTPOCHUHU BEUIECTBA, MPUPOAEC XUMHYECKOW CBS3H B
pa3IMUYHBIX Kjlaccax XUMHYECKUX COEAMHEHUW JJIs TOHHUMaHUs CBOWMCTB MaTepuajoB U
MeXaHHU3Ma XUMHUYIECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyx)atomem mupe (OITK-3);

— CHOCOOHOCTBIO  QHAJNM3MPOBATh  TEXHUUYECKYIO  JOKYMEHTAIMIo,  IOJ0MpaTh
o0opyoBaHue, TOTOBUTH 3asBKU Ha MproOpeTeHne u peMoHT obopynosanus (ITK-9).
3HaAMY:

- TEOPETUIECKUE OCHOBBI ITPOIIECCOB APOOICHUS U TIEPEMEIINBAHNS,

- KOHCTPYKITUU ¥ TIPUHIMUITBI IEHCTBHS OCHOBHBIX COBPEMEHHBIX MAIIWH JJIs1 APOOJICHUS
MaTepHuaoB;

- METOJIUKH pacyeTa TEXHOJOTUYECKOTO 000PYIOBAHUS YMETh:

- TPOBOJUTh MEXAaHWUYECKHE pacyeThl »dIIEMEHTOB MallWH s JApoOJeHUus |
TepeMeITMBaHNs MaTePUaJIOB;

61a0emn.

- HaBBIKaMHM pacyeTa TEXHOJIOTHYECKOTO 000PYI0BaHUS;

- HaBBIKaMH BBIOOpA MAaTEPUAJIOB 10 KPUTEPHUSM ITPOYHOCTH;

- HaBbIKAaMHM pacyeTa JIeTajied MalluH; - MOMCKOM CIipaBOuYHbIX JaHHBIX U ['OCToB.

3. Kparkoe coaep:kanue IMCUMIUIMHBL JlucrumimHa «MexaHHMKa XUMHYECKUX
MPOM3BOJICTB» TOCBSAIICHA PACCMOTPEHHMIO OOIIMM TPUHIMIIOB pacdyeTa W HaACKHOCTH
XUMHUYECKOTO 000pyI0BaHUS OOIIEro Ha3HAYCHWs, HEKOTOPBIX MAIIMH W alapaTos;
MPEACTABICHUE PEATbHBIX THIIOBBIX JJIEMEHTOB B BHJIE PACUCTHBIX CXEM JUIsI aHATUTHYECKOTO
UCCIIEIOBAHUSI MX COCTOSIHUS TMOJ BO3JECHCTBHEM JKCILTyaTallMOHHBIX HATPY30K, BOSHUKAIOIINX
Ha MMPOMU3BOJICTRBE.

4. O0beM yueOHOM TUCHMILINHBI

Buner yue6HOI paboTh B 3aueTHBIX B akanewm. B actponom.
eIUHHIIAX gyacax yacax
OO0mas TpyA0eMKOCTb M CIHIIJIMHBI 110 2.0 79 54
Y4eOHOMY IJIAHY
KonraktHas padora (KP): 0,22 8 6
Jlexuun (Jlek) 0,11 4 3
[Tpaktaeckue 3anstus (I13) 0,11 4 3
CamocrositesbHas padora (CP): 1,67 60 45
Bua xoHTpoOJA: 3a4eT / 3K3aMeH 0,11 3auer 3auer
(4) 3)

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUIIIHHBI



«OCHOBLI (lm3nqec1<0i?1 XUMHUHU CUHTCTHYECCKHUX 6I/IOJ10FI/I‘leCKI/I AKTHUBHBIX BEeIIECTB»
(51.B.1.]1B.09.01)

1. I{eab THCHMIIMHBI — TIOHSATh OCHOBHBIC KHHETUYCCKHE 3aKOHOMEPHOCTH MPOTCKAHHMSI
XUMHUYECKUX MPOIIECCOB, POJIb KaTalIn3a JJIsl XUMHUYCCKOU TEXHOJIOTHH.

2. B pesyabraTe WU3yYeHHs JUCHUIUVIMHBI O0ydawumiics 10 mNporpamme
0akaJIaBpUATA J10JIKEH
Obnadams crnepyromumu npodeccnonanbHbiMu (ITK) KoMeTeHIUAMME:

- CIIOCOOHOCTh TUIAHUPOBATH M MPOBOJUTH (U3NYECKUE M XUMHUYECKUE OSKCIICPUMEHTHI,
MPOBOJUTH 00pabOTKY WX pPE3yIbTATOB W OICHHBATH IMOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABIIMBATh TPAHUIIBl MX MPUMEHEHUS, MPUMEHSATH METOJBl MAaTeMAaTHYECKOTO aHalu3a u
MOJICITMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTaNbHOT0 necnenoBanus (ITK-16);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DH3WYECKMX TEOPHHA IS  PEIICHUS
BO3HHKAIOMIMX (PH3UUIECKHX 3a/1a4, CAMOCTOSITEIILHOTO TTPHOOpETEHUS (PU3NICCKUX 3HAHUH, IS
MMOHVMAHWSI IPHHIIAIIOB pa0OThl MPUOOPOB M YCTPONCTB, B TOM YHUCIIC BBIXOJSAIINX 32 MPEIEITBI
KOMIIETCHTHOCTH KOHKpeTHoro HanpasieHus (I1K-19).

- 3HamMb:

- TCOPUHM KUHETHKH, IIyTH TEOPETHYECKOTO pacueTa CKOPOCTEH XUMHUYCCKUX PEaKIHid |
OTpPaHHWYCHUS B IPUMEHUMOCTH PACUYETHBIX METOJIOB;

- OCHOBBI TeOpHH (POTOXMMHUYECKUX W TICIHBIX PEaKIHid, 0OCOOCHHOCTH WX CTaJHWHOTO
MIPOTEKAHUS U YCIOBUS OCYIIECTBIICHHUS,

- OCHOBHBIC YepPThI TOMOTEHHOTO M T'eTePOTreHHOTO KaTallu3a, NMPHYUHBI YCKOPCHHS
XUMHUYECKOTO TpoIiecca B MPUCYTCTBUH KaTalIn3aTopa

- yMemy:

- TPUMEHSTh TEOPETHUYECKHE 3HAHUS W JKCIEPUMEHTAIBHBIC METOJBI HCCICIO0BAHUS
(bU3UYECKON XMMHUU Ui PEIICHUS BOMPOCOB, BO3HUKAIONIMX TP W3YYCHHH KUHETHKHU
XUMHUUYECKUX PEAKIINH;

- TPOBOJUTH AaHAIU3 WU KPUTHYECKH OIICHUBATH IIOJYYCHHBIE HKCIIEPUMEHTAIbHBIE
JTaHHBIE, 00001IaTh U AeIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

- 81a0emn:

- METOIaMH OTIPEJICIICHHS TIOPSAJIKA M CKOPOCTH PEAKIIUU, YCTAHOBJICHUS JTUMUTHPYIOIEH
CTaJMM M MEXaHU3Ma N3y4aeMO XUMHYECKOW PeaKIIHH;

- HaBBIKAMHU COCTaBJICHUSI TaJIbBAaHUYCCKUX JJIEMEHTOB IS IICJICH OMpEeaeICHHS
TEPMOJUHAMUYCCKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIICIyEMOM pPeaKIuu;

- 3HaHHUSIMM OCHOBHBIX 3aKOHOB XHUMHYECKOW KWHETUKH, BJIMSIHHS PAa3THMYHBIX (DAKTOPOB
(TemmepaTypsbl, JaBIEHUS, KaTaIU3aTOPa) HA CKOPOCTh XMMHUECKON PEaKIUH.

3. Kpartkoe coagep:xaHue QUCIHILIAHBI

Xumuueckasi KuHeTHKa. CKOPOCTh XUMHUUYECKON peaKIuy, KOHCTaHTa CKOPOCTH, OPSII0K
U MOJIEKYJIPHOCTh peakuuu. Kunetuka HeoOpaTuMmbIX peakiuii 1-ro, 2-ro, 3-ro ¥ HyJIEBOTO
nopsiikoB. [luddepeHnnansupie ¥ WHTETpAbHbIE METOMBI OMpEICNCHUs] TMOPsAKA PEaKIIHH.
Cnoxuble peakuuu. [IpuHIMII HE3aBUCHMOIO MPOTEKAHUS AJIEMEHTapHBIX PEaKIUH.
OOpatumble, mapajuleNbHBIE U MOCIEJOBAaTeNbHbIE peakuuu 1-ro mopsiaka. BrusHue
TEMIIepaTypbl Ha CKOPOCTh peakiuu, mnpubnmxeHHoe mnpaBwio Bant-IT'odda. YpaBuenue
Appenuyca, muddepeHIHanbHas W UHTErpaibHble (OPMBI ypaBHEHHs. OKCIIOHEHIHATbHAs
¢dbopma ypaBHeHUST AppeHryca. DHEprus akTUBALIUU U MPEAIKCIIOHEHIIUATBHBIN MHOXKHUTEb.

Teopun XUMHUYECKOW KMHETUKU: TEOPHUSI aKTHUBHBIX COYJApEHUN M TEOpUs MEPEXOJIHOTO
coctossHusi TIIC (akTUBUPOBAHHOIO KOMIUIEKCA). OHTAJbIUSA M DHTPONHUS AKTHUBALUU.
DOTOXUMUYECKHE peakluu. Xumuueckne u (hoTodusndeckue CTajauu, BTOPUYHBIE MPOIIECCHI.
Kuneruka ¢otoxumudeckux peakiuil. CeHCHOMIM3UPOBAaHHBIE (OTOXMMHUYECKHE PEaKIIUU.
[lenubie peakiuu, MEXaHU3MBI 3apOKJIEHUS, Pa3BUTHS W 0OpbIBa Iienu. HepaszBeTBiieHHBIE U



pPa3BETBIEHHBIE ILENHBIE pEakuuHh. DBepoATHOCTHAs TEOpUS Pa3BETBICHHBIX PEAKLUM.
IIpenenbHble ABJICHKS B LICMIHBIX PEAKLUAX, HOKHUM U BEPXHUU MIPEEIIbl BOCIUIAMEHEHMUS.

Karanu3. I'omoreHHmlii u rereporeHHblii Karaiau3. OCHOBHbIE 3aKOHOMEPHOCTHU
KAaTAIMTUYECKUX peakiui. BiusHue karanusaropa Ha TEPMOAVMHAMUYECKHE M KUHETHYECKUE
napameTpsl peakiuu. CelleKTUBHOCTh KaTalu3aTopa, KaTaIuTHUECKas aKTUBHOCTh. | OMOTreHHbIN
karanu3. CIUTHBIA U pa3/ieibHbI MEXaHU3MBbl KaTAJIUTHUYECKOIO JAECUCTBUSA. DHEPreTUYECKUE
IMarpaMMBbl  B3aUMOJICHCTBHS peareHToB ¢ Karaiam3atopoMm. OOmmii u cnenuduyeckuit
KHCIIOTHO-OCHOBHOM  KaTaJIM3. Karanus  KOMIUIEKCaMM  TIEPEXOJHBIX  METaJUIOB.
@epMEHTAaTUBHBIN KaTalnu3. l'eTeporeHHbI KaTanu3. THUIbl TeTepOreHHBIX KaTaIA3aTOPOB.
3aKoH JIEHCTBYIOLIUX [TOBEpXHOCTEN. KMHETHKa reTeporeHHbIX peaKiuii.

4. O0beM yueOHOM THCHHMILINHBI

B B actponowm.
. B akanem.
Bunel yue6HOM paboTh 3a4ETHBIX yacax
qacax
eIMHUIIAX

OO01ast TPy10eMKOCTh THCIHUIIJIMHBI 5.0 180 135
1o y4e0HOMY ILIAHY
Kounraktnas patora (KP): 0,44 16 12
Jlexkumu (Jlek) 0,22 8 6
[Tpaktnyeckue 3anstus (113) 0,22 8 6
CamocroniTesannasi padora (CP): 431 155 116,25
Bua konTpoJs: 3auer / 3k3aMeH 025 JK3aMeH JK3aMeH

’ 9) (6.75)

AHHOTaNUA padoyeil MPOrpaMmMbl U CHUIIMHBI
«XMMHUYeCKasd KHHETHKA PeaKIuil CHHTe3a OMO0JIOTHYeCKH AKTUBHBIX BellleCTB»
(h1.B.1.11B.09.02)

1. lleab aAuCHUINIHHBI

[loHsATP OCHOBHBIE KHMHETHMYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUS  XUMHUYECKUX
MIPOLIECCOB, POJIb KaTaIK3a JJIsl XUMUYECKOU TEXHOJIOTUH.
2. B pe3yabrare wu3ydYeHHs JUCHUILUIMHBI OO0y4Yawlnuiicsi M0 mNporpamMmme

0akajlaBpUaTa J10JIKeH
Obnadams crnepyromumu npodeccrnonanbHbiMu (ITK) KoMIIeTeHIUAMME:

- CIIOCOOHOCTH TIAHUPOBATh W MPOBOANUTH (U3MUYECKUE U XUMHUECKHE SKCIIEPUMEHTHI,
NPOBOANUTH OOpabOTKY MX PE3YJbTaTOB W OLIEHHBATH IOTPEIIHOCTH, BBIIBHTaTh T'MIIOTE3bl H
yCTaHABJIMBATh TPAHUIBI UX MPUMEHEHUS, NMPUMEHATh METOAbl MAaTEMAaTHYECKOrO aHalHM3a |
MO/ICIIMPOBAHHSI, TCOPETHYESCKOTO U 3KCIIepUMEHTaIbHOTO nccaenoBanus (I1K-16);

- TOTOBHOCTh HCHOJIb30BaTh 3HAaHHS OCHOBHBIX (DU3MYECKUX TEOPUHl Ul pPEIICHUS
BO3HHUKAIOMINX (U3MUECKHUX 33/1a4, CAMOCTOSATEILHOTO MPHOOpeTeHHs (PU3HMUECKUX 3HAHUH, /IS
MOHMMAaHUS MIPUHIUIIOB pabOTHl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJAIIMX 3a MPEeIbl
KOMITETEHTHOCTH KOHKpeTHOro HampasieHus (ITK-19).

- 3HaMb:

- TEOPUU KUHETUKH, IyTH TEOPETHUYECKOTO pacuera CKOpPOCTeW XMMHUYECKHUX peakiuil u
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METO/I0B;

- OCHOBBI T€OpUHU (POTOXMMHUYECKUX U LIEMHBIX Peakluil, 0COOEHHOCTH UX CTAJUIHOTO
MIPOTEKaHMsSI U YCIIOBUS OCYIIECTBICHHUS;

- OCHOBHBIE YEPTbl TOMOTE€HHOTO M TE€TEPOreHHOTro KaTalu3a, MPUYUHBI YCKOPEHHS
XMMUYECKOT0 Tpoliecca B MPUCYTCTBUU KaTajau3aTopa

- ymemy:



- NPUMEHATh TEOPETHUYECKUE 3HAHUA M DKCIECPUMEHTAIbHBIE METOAbI MCCIIECIOBAHUS
¢u3NYecKOl XUMHM Ui DPELICHUS BOMPOCOB, BO3HHUKAIOIIUX IPH HW3YYCHUH KHHETHKHU
XUMHUYECKUX PEAKIIUI;

- IPOBOJIUTH AaHANU3 M KPUTHYECKU OLICHUBATh IIOJIYYCHHBIE SKCIEPUMEHTAJIbHBIC
JaHHbIe, 0000IIAaTh U JeaTh 000CHOBAHHBIE BBHIBOBI Ha 0a3e MPOBEIEHHBIX OTBITOB.

- gnaoemy:

- METOJAMHM OIIPEJEIICHNS TIOPAIKA U CKOPOCTH pEaKLUH, YCTAaHOBJICHUS JTUMUTUPYIOLIEH
CTaJWM U MEXaHU3Ma U3y4aeMON XUMHUYECKON PEaKIny;

- HaBBIKAMHU COCTAaBJICHHs TAJIbBAHUYECKUX OJJIEMEHTOB JUIS LEJIEH OIpEIeIICHUs
TEPMOJUHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEAYEMOM PEaKLINU;

- 3HAHUSMHU OCHOBHBIX 3aKOHOB XMMHYECKOW KWHETHUKH, BIMSIHUS PA3IHUHBIX (PaKTOPOB
(TemmepaTypbl, 1aBlIE€HUs, KaTaIU3aTopa) Ha CKOPOCTh XUMHUUYECKOHN peaKInu.

3. KpaTkoe copepxaHue JMCUUILIHHBI

Xumnueckasi KuHeTuka. CKOpOCTh XMMUYECKON peakiiii, KOHCTAHTa CKOPOCTH, TIOPSIOK
U MOJIEKYJIIPHOCTh peakinuu. KuHernka HeoOpaTUMBIX peakuuii 1-ro, 2-ro, 3-To U HYJIEBOTO
nopsiakoB. JuddepeHnranbaple ¥ UHTErpAIbHBIE METOJBI OMpPENETICHUsT TOPsAIKa PEaKIUU.
Cnoxnble peakuuu. [IpuHOMII HE3aBUCMMOIO MPOTEKAaHUS  OJIEMEHTAapHBIX  PEAKIUM.
OOpatumble, TMmapauiebHBIE W TOCJEAOBAaTElIbHBIE peakuuu 1-ro Topsaka. BrusHue
TEMIIEpaTypbl Ha CKOPOCTh peakiuy, npubamxeHHoe mnpaBwio Banr-T'odpda. YpaBuenue
Appennyca, muddepeHnaNbHAs W HHTETPAIbHBIC (POPMBI ypaBHEHHS. ODKCIOHEHITMATbHAs
dhopma ypaBHeHHsI AppeHnyca. JHEPTHs aKTUBAIMH U MPEIIKCIIOHEHITUATBLHBIN MHOKUTET.

Teopun XuMHUYECKOW KMHETHUKU: TEOPHUS aKTHUBHBIX COYTApPEHUN W TEOPHs TEPEXOTHOTO
coctossausi TIIC (aKTHBHUPOBAHHOTO KOMIUIEKCA). OHTAJBIUS M DHTPOMHS aKTHBAIIWU.
DOTOXMMHUYECKHE peaKnh. XUMHUYeCKne U (PoTodU3NIEeCKUEe CTaJNH, BTOPUYHBIC MPOIIECCHI.
Kunernka doroxumuueckux peakiuid. CeHCHOMTU3HPOBAaHHBIE (OTOXMMHUYECKHE PEAKIUU.
[lerHpIe peakIMu, MEXaHW3MbI 3apOKACHHS, Pa3BUTHs W OOpbIBa nenu. HepasBeTBleHHbIE U
pPa3BETBJICHHBIE [IEMHbIE pEaKIUH. BeposSTHOCTHasT Teopusi PAa3BETBICHHBIX PEAKIUH.
[IpenenvHble SIBICHUS B IEMHBIX PEAKIUAX, HUKHUNA U BEPXHUI TTPEIEIbl BOCIUIAMEHEHHUS.

Karanus. T'omorennslii u rereporeHHbli Kataiau3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTUYECKUX peakiui. BiusHue kartanuzaropa Ha TEPMOJMHAMUYECKHUE M KUHETHYECKUE
napameTpsbl peakiuu. CeIeKTUBHOCTh KaTalu3aTopa, KaTaIMTUYECKass aKTUBHOCTh. [ OMOTEHHBII
katanu3. CIUTHBIM W pa3feiabHbIA MEXaHU3Mbl KAaTAUIMTUYECKOTO ACUCTBUS. DHEPreTHYECKUE
TUarpaMMbl  B3aUMOJCHCTBUS pEareHToB ¢ Kataiau3aropoM. OOmuil u  crnenupuyecKui
KHCJIIOTHO-OCHOBHOM KaTaJus. Karanns KOMILJIEKCaMM MEePEX0HBIX METaJJIOB.
depMeHTaTUBHBIM KaTanu3. ['ereporeHHbI KaTaiu3. TUIbl IeTepOreHHBIX KaTaau3aTOpPOB.
3aKoH ACMCTBYIOIMNX NOBEpXHOCTEW. KMHETHKA reTeporeHHbIX peakuil.

4. O0beM yuyeOHOM THCHHMILINHBI

B B actponom.
. B akanem.
Bunsl yueOHOM paboThI 3aYETHBIX qacax
qacax
eIMHUIIAX

O0mas Tpyi0eMKOCTb JMCIHIIIMHbI 5.0 180 135

10 y4e0HOMY ILIAHY

KounraktHas pabora (KP): 0,44 16 12
Jlexuuu (Jlek) 0,22 8 6




[TpakTaeckue 3anstus (I13) 0,22 8 6

CamocrositesbHas padora (CP): 4,31 155 116,25

Buja xkoHTpoJia: 3a4eT / 3k3aMeH 025 IK3amMeH JK3amMeH
’ ©) (6,75)

AHHOTanus padoyeil NPorpaMMsbl M CHMIIJIMHBI
«TexHoJI0rusi KOHHEHTPHPOBAHHBIX AUcnepcHbIX cuctem» (B1.B.1./1B.10.01)

1. Heap aucuMmIMHbI - (QOpMHUpOBaHHE y OOYYAIOMIMXCS CHCTEMAaTU3UPOBAHHBIX
3HAaHUW O (PU3MYECKOH MPUPOJE MOBEPXHOCTHBIX CHJI, JECHCTBYIOIIMX MEXIY YacTULAMU B
Pa3IMYHbIX AUCIIEPCHBIX CUCTEMaX, BO3MOYKHOCTSX LI€JICHAIPABIEHHOTO BIUSHUSA Ha MPOLECCH
CTPYKTYpOOOpa30BaHUs U CO3AAHUS CUCTEM C 3a/1aHHBIM KOMILJIEKCOM CBOWCTB.

2. B pe3yabrare wu3yYeHUs] AUCHUILUIMHBI OOYYAIOIIUICA MO mMporpamMme
0akaJlaBpUATA J0JIKEH
Obnadams cnenyromumu mpodeccnonanbHbiMu (ITK) KoMeTeHIUAME:

- TOTOBHOCTBIO MCIIOJIH30BaTh HOPMATHBHBIE JIOKYMEHTHI TI0 KaYeCTBY, CTaHIapTH3AIIUU
U cepTU(HUKAIMK MMPOTYKTOB M U3JICIIHMA, JJIEMEHTHI SKOHOMHUYECKOTO aHaIM3a B MPAKTHICCKON
nestenprocTH (ITK-3);

- TOTOBHOCTBIO ITPOBOJINTH CTAHJIAPTHBIC U CEPTHU(PHKAITMOHHBIC UCTIHITAHUS MaTepHAJIOB,
U3 ¥ TexHosornueckux mnporeccos (ITK-17);

- TOTOBHOCTBHIO W3y4aTh HAyYHO-TEXHUYCCKYI0 WH(POpPMAIMIO, OTCYCCTBEHHBIA U
3apyOeKHBIN OMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3Hamy: COBPEMEHHBIE METOJbl OMpENCNICHUs pa3MEpoOB YacCTHI] U UX YAEIbHOU
MMOBEPXHOCTH; OCHOBHBIE BHUbl JUCIIEPCHBIX HAMOJHUTENEH; OCHOBHBIE OCOOEHHOCTH U
3aKoHOMeEpHOCTH aacopOmuu [TAB u monmuMepoB U3 pacTBOPOB; METObI OIICHKH arperaTUBHOMN
YCTOWYMBOCTU AMUCIIEPCHBIX CUCTEM;

yMemb: TIOJIy4aTh AMCIIEPCHBIE CUCTEMBI C 3a/JaHHBIM KOMILUIEKCOM TEXHOJOTUYECKUX U
MOTPEOUTENHCKUX CBOMCTB;

é1adems: OCHOBHBIMA METOJAMHU KOJUIOUJHOW XUMHHM TIpH pa3paboTKe COCTaBOB
pPa3IMYHOTO Ha3HAYEHUS; J1a0OPATOPHBIMM METOJMKAMHU HCCIECJOBAHMUS TAaKUX JUCIEPCHBIX
CUCTEM Kak 30JI1, TeJIl, SMYJIbCUHU U CYCIICH3UH.

3. Kpartkoe cogep:xaHue TUCHHUILUIUHBI:

1. Beenenue.

OObekThl  (papmakonen U KOCMETHKU (KpeMbl, IIaMIIyHH, 3yOHbBIE MAcThl U JIp.) Kak
KJIACCMYECKUE JUCIIEPCHBIE CUCTEMBI.

2. HanosuuTenu.

OcHOBHbBIE XapaKTEPUCTHKU HAMOJHUTENEH: Gopma yYacTHI], AUCIEPCHOCTh, YAEIbHAas
MOBEPXHOCTb. METO/Ibl OLIEHKH pa3MepoB 4YacTUIl. MeToAbl MOJy4eHHs JAUCIIEPCHBIX YaCTHII.
[Tpumepsb! HaMOJIHUTENICH, UCIIOTIB3YEMBIX B (PapMaIleBTUYECKUX M KOCMETHUYECKUX MPOIYKTaX.

3. AacopburoHHOE MOAU(UIIMPOBAHKUE TOBEPXHOCTH YACTHUI] HATIOTHUTEICH.

AncopOuus U3 pacTBOPOB Ha MOBEPXHOCTU TBEPABIX Tel. AJCOpPOIMS HEHOHOTEHHBIX
ITAB 13 mosisipHBIX U HEMOJISPHBIX CPeJ] HAa TOBEPXHOCTH aACcOPOESHTOB Pa3IUYHON MOJISPHOCTH.
Ancopbuust u3 pactBopoB HMOHOTeHHBIX [IAB. Ilpumepsl pemieHuss HEKOTOPBIX KOHKPETHBIX
TEXHOJIOTHYECKHX 3a]1au.

4. MeXuacTHUYHbIE B3aUMO/ICHCTBUS B AUCIIEPCHBIX CUCTEMAX.

[TonsiTHE O TOBEPXHOCTHBIX cWiax 1-ro u 2-ro poaa. PacknmHuBaromiee IaBieHHE,
SHEpPrusi W Ccuia B3auMOJeHcTBUS YacTHI. OCHOBHBIE COCTaBISIONIME PACKIUHUBAIOIIETO
NaBJieHUs. BapraHThl SHEPreTHUECKUX KPUBBIX B3aUMOJCHCTBHS YacTUIl. THUITBI MEKYACTHIHBIX
KOHTAaKTOB.

5. CrpykrypooOpa3oBaHue B AHCIEPCHBIX CHUCTeMax. Peonormdeckue CBOICTBa
JIMCTIEPCHBIX CHCTEM.



Tunel NpOCTPAHCTBEHHBIX CTPYKTYp M YCJIOBHS WX BO3HUKHOBEHHUsA. CoBpeMeHHas
KJaccu(uKausl MPOCTPAHCTBEHHBIX CTPYKTYp.  YCIIOBUS MX BO3HUKHOBEHHUs, crenuduka
crpoenusi. OcHOBBI peosoruu. Kimaccugukanus JUCTIEPCHBIX CHCTEM IO UX PEOJIOTHYECKOMY
MOBEACHNIO. OKCIIEPUMEHTAJIbHbIE METOJ/Ibl OLEHKU PEOJOTUYECKUX CBOMCTB JUCIIEPCHBIX
CUCTEM.

6. @DaxTOopbl, BIMAIONME HAa MPOIECCH CTPYKTYpOOOpa3oBaHHS B JIMCIIEPCHBIX
CUCTEMAX.

Bnusiane pazMepoB, aHU30METpUH (OPMBI YAaCTHI], YHEPTETHUECKOW HEOIHOPOTHOCTH
MIOBEPXHOCTH Ha PEOJIOTHUYECKOE MMOBEICHUE JUCIIEPCHBIX CHCTEM.

7. DKCHEpHMEHTAlbHbIE METOJbl OLIEHKH arperaTMBHOM YCTOMYMBOCTH JUCIEPCHBIX
CUCTEM.

Meton  mpedenbHBIX — CEIMMEHTAalMOHHBIX  00BbeMoB. OleHKa  arperaTUBHOM
YCTOMYHMBOCTH CUCTEM IO UX PEOJIOTUYECKOMY ITOBEJICHUIO.

8. PerynupoBaHue CTpyKTYpHO-MEXaHUYECKUX CBOMCTB CYCIIEH3UN U IMYJIbCUH.

Bopanble cycnieH3uu MOJISIPHBIX HAMOJHUTEIEH W HEMOJSPHBIX HAOJHUTENEH. DMYIbCUU
BOJa-MacJl0. OMYJIbCUU MacI0-BOJA.

4. O0bem yueOHOH TUCUMIIIIMHBI

B B akanem. B

Buner yue6HOI paboTh 3a4ETHBIX yacax aCTPOHOM.

eIMHHIIaX gacax
O0masi TPy10eMKOCTh JMCHHUILIMHBI MO Y4eOHOMY 4 144 108
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 0,50 18 13,50
Jlexuuu (Jlek) 0,25 9 6,75
[Tpaktuueckue 3ansarus (113) 0,25 9 6,75
JlaGopaTtopust - -
CamocrositesibHas padora (CP): 0,6 117 87,75
Bua koHTpoJIsA: IK3aMeH 0,25 9 6,75

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OCHOBBI TEXHOJIOTHH JieKapcTBeHHBIX cpeacTs» (B1.B.1./]1B.10.02)

1. leab mpenoaaBaHus THCHHUILIMHBI — (OPMUPOBAHUE Y CTYACHTOB HEOOXOIMMBIX
3HaHUH B 00JacTH pa3pabOTKH, TPOU3BOJICTBA U aHAJIM3a JIEKAPCTBEHHBIX CPEIICTB.

2. B pe3yabTrare wu3yYeHHs JAUCHUIUVIMHBI O0ydawumiics N0 mNporpamme
0akajiaBpUaTa J10JIKeH
Ob6naoame cnenyouumu npodeccronanbusiMu (1K) KoMIeTeHITUSAMU:

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIC JOKYMEHTBI M0 Ka4eCTBY, CTaHIAPTHU3AIHH
U cepTU(UKAIMK MPOIYKTOB U U3JIEIHIA, HIIEMEHThl SKOHOMHUYECKOTO aHallu3a B MPaKTHUYECKON
nesrensrocTH (ITK-3);

- TOTOBHOCTBIO MTPOBOJNTH CTAHJAPTHBIE U CePTU(PHUKAIIMOHHBIE UCTIHITAHUS MaTepUalioB,
U3/l U TexHosIoTnueckux mpoieccos (ITK-17);

- TOTOBHOCTBIO H3y4yaTh HAyYHO-TEXHUUYECKYI0O HWH(POpPMAIMIO, OTCUYECTBEHHBIH U
3apyOexXKHBI ONbIT 10 TemaTuke uccnenoBanus (ITK-20).

3HamMb:

- TEXHOJIOTHIO TOTOBBIX JIEKAPCTBEHHBIX (POPM;

- YCTPOMCTBO U MPHUHIIUIILI IEHCTBUS OCHOBHOTO 000PYI0BaHMUS;

- TPUHIMIBI BBIOOpA JEHCTBYIOIIUX U BCIIOMOTATENBHBIX BEIIECTB, PACTBOPUTENCH,
o0opynoBaHuUs;



- HOPMATHUBHO-TEXHHYECKYIO JOKYMEHTAIUIO, PErIaMEHTHPYIONIYIO IMPOU3BOICTBO
JIEKapCTBCHHBIX CPEJICTB, B TOM YHCJIEC MpaBWIa HAAJEKAIEH MPOW3BOJCTBEHHOUN IMPaKTUKU
(GMP);

- KOHTPOJHMPYEMbIE TapaMeTpbl M OCHOBHBIE METOJbI KOHTPOJS KadecTBa HCXOJIHOTO
CBIPBSI U TOTOBOTO TIPOAYKTA;

- METOBI pereHepaIlii PACTBOPUTEIICH, YTUITH3AIUU OTXOIOB M OYMCTKH CTOYHBIX BOJI;

yMmemb:

- COCTaBHUTh TEXHOJIOTHUECKYIO W almapaTypHyK CXEeMbI IPOU3BOJICTBA JICKAPCTBCHHBIX
CpPEICTB;

- pa3paboTaTh ¥ OCYIICCTBJIATH MEPONPUSATUS TIO0 ONTHMH3AIMH IPOIECCOB, II0
MOBBIIIECHUIO OE30MMACHOCTH 1 YKOJIOTUYHOCTH TIPOM3BOICTBA.

81a0emn:

- HaBBIKAMHU HCIIOJIb30BAaHUS HOPMATHBHOW JIOKyMEHTAIlMU (3aKOHOJATeIbHas 0a3a,
BeylIUEe MUPOBBIC (PapMaKoTIeH) B TPOM3BOJICTBE JICKAPCTBEHHBIX CPEJICTB;

- HaBBIKAMHU TMPOBEJICHUS TEXHOJOTHYEeCKMX pacuéroB mnpomsBojctBa [JIC; moucka
OTNITHUMAJIFHOTO TMOJIX0/1a K PEIICHUIO TPAKTHYECKUX BOIIPOCOB.

UMETh TIPEJICTaBIICHHUE:

- 0 TIOPSAIKE COCTaBJICHHS TEXHOJOTHYECKOTO PETJIaMEeHTa HOBBIX IPOHM3BOJICTB;

- 00 opraHu3alu TEXHOJOTHYECKOTO TIpoIlecca IPOU3BOJICTBA B COOTBETCTBHH C
periiaMeHTOM.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

1.BBegenne B  Kypc TEXHOJOTHHM  M3TOTOBJIEHHUS  JIEKApPCTBEHHBIX (QOpM U
MPOMBIIIUICHHOTO MTPOM3BO/ICTBA.

OcHOBHBIC TepMHUHBI U MOHATHS. Kitaccudukarus JekapCTBEHHBIX (GOPM TI0 arperaTHoMy
COCTOSTHHIO, THITy JHMCICPCHBIX CHCTEM, MYyTSIM BBEICHUS B OpraHu3M (dHTEpalbHBIC W
napeHTepaibHbIC), M0 MPUMEHEHHIO, J03UpOBaHMI0. KOHTPOJIb KauyecTBa HCXOTHOTO ChIPHS,
MPOMEXYTOYHBIX MTPOJIYKTOB M TOTOBBIX JIEKAPCTBEHHBIX (HOPM.

2. Opranu3anus MPOMbIIIJICHHOTO MPOU3BO/ICTBA JICKAPCTBEHHBIX (hOPM

Texnonoeuss ocuokux Jnexkapcmeennvlx opm. OOIIas XapaKTePUCTUKA IKUIAKHUX
JIEKapCTBEHHBIX (POPM: PACTBOPBI, CUPOTIBI, CYCIIEH3UH, IMYJIbCHH. CTEpUIIbHBIC M alTHPOTCHHBIC
JeKapcTBeHHbIC  (GopMbl:  00INas  XapakTepuCTHKa,  Kiaccudukaius,  TpeOOBaHUS.
[TpoMBINUIEHHOE TPOU3BOJACTBO JKUAKHX JICKAPCTBEHHBIX (opM. OCOOESHHOCTH TPOU3BOJICTBA
HEKOTOPBIX HHBEKIIMOHHBIX JICKAPCTBEHHBIX (OPM.

Texnonoeuss meépovix nekapcmeennvix opm. TeXHOIOTHS TOPOIIKOB. XapaKTePUCTHKA
TabJETOK KakK JieKapCTBEHHOW Qopmbl. OCHOBHBIE TPYIIBI BCIOMOTATEIbHBIX BEIICCTB B
MPOM3BOJICTBE TaOIETOK. BHIOOp TEXHONOTHH TaOJCTUPOBAHHMS B COOTBETCTBHUH C (DHU3HKO-
XAMHUYECKUMH W TEXHOJOTMYECKUMH CBOMCTBaMH TaOJCTUPYEMbIX Macc. TeXHOIOTHYECKHUi
MPOIIECC MPOU3BOJICTBA TAOJIETOK: MPSIMOE MPECCOBaHMUE, rpaHyupoBanue. [IoKkpepITHE TabIETOK
000JI0YKaMH: TMPECCOBAHHbIC, MJIEHOYHBIC W JPAKUPOBAHHBIC MOKPHITUA. TpPUTYpAllMOHHBIC
tabnetku. KouTponb kauectBa TabmeTok. ['panynbl. Mukpoapaxe. Cnancyisl. Jlpaxe.
TexHo0THM OTYYEHUSI.

Texnonoeus maAcKux Jaekapcmeennvix ¢opm. OOWAs XapaKTepUCTUKA  MATKUX
JICKapCTBEHHBIX (opM: Masu, renu, cynnosutopun. CoBpeMeHHble TpeOOBaHUSA K
OMYJIbCHOHHBIM U TeJEeBbIM OCHOBaM. KoHTposib kadecTBa. TEeXHOJOTHMS M CTaHAapTHU3ALUS
rejeil u Masedd Ha (apMmareBTUYECKUX Npeanpuatusx. Cylnmo3uTopuu: omnpeseicHue, ooIme
cBoiicTBa. CriocoOBI TOJTYUEHHSI CYIITO3UTOPUER B TPOMBIIUICHHBIX YCIOBHUSX.

Texnonocus eazo000pasHvix aexapcmeenuvix @opm. DapMaleBTUYECKUE adPO30IIH:
XapaKTepUCTUKA M KiIacCuuKanus. Buipl a’po30JbHBIX CHUCTEM. TEXHOJOTHS pa3IMYHBIX
a3p030JIbHBIX cHCTeM. TpeOoBaHUs K 0COOCHHOCTH TEXHOJIOTUH TJ1a3HbIX JIGKAPCTBEHHBIX (OPM.



4. O0beM yueOHOM THCHHMILINHBI

B B akanewm. B

Bunpsl yaeOHOM paboThI 3a4ETHBIX qacax aCTPOHOM.

SIMHMIIAX Jacax
OO0mas TpyA0eMKOCTh AUCHHUILUIMHBI 1O Y4eOHOMY 4 144 108
IUIAHY
AyIHTOPHBIE 3aHATHSI: 0,50 18 13,50
Jlexuu (JIek) 0,25 9 6,75
[Tpaktuyeckue 3austus (113) 0,25 9 6,75
JlabopaTtopust - -
CamocrositesbHas padora (CP): 0,6 117 87,75
Bua koHTpoJIsI: JK3aMeH 0,25 9 6,75

4.4.4. Tlpaxktuxu (b2)
IIporpaMmMbl NPaAKTUK

B cootBerctBun ¢ ®I'OC BO OGakanmaBpuara mo HampasieHuto noarotoBku 18.03.01
«XuMHYeCKass TEXHOJOTHS» IpaKTHKa SBJSETCS O0O0S3aTCIbHBIM  pa3feioM OCHOBHOM
00pa3zoBaTeNlbHOM MporpaMMbl OakajaBpwaTa W OTHOCSTCS K €€ BapuatuBHOW yactu. OHa
MpeACTaBIsIeT CcOo00M BHUJ Y4eOHBIX 3aHATHUN, HEMOCPEACTBEHHO OPHUEHTHPOBAHHBIX Ha
poheCcCHOHANTBHO-TTPAKTUYECKYIO MOITOTOBKY 00YJatOIUXCSI.

[Ipu peanmzanuu JaHHOW MpOrpamMMBbl OakajaBpuara MPEAyCMaTPUBAIOTCS CIIEIYIOIINE
BHJBI IIPAKTUK:

- yueOHas;

- IIPOU3BOJACTBCHHAA, B TOM YHCJIC, IPEAANUIIIIOMHAS.

VyeOHas  mOpakTHKa  SBISCTCS  IPAKTHKOU o MOJIYYCHUID  TEPBUYHBIX
npodecCHOHANBHBIX YMEHUW M HaBBIKOB M ocymiecTBisieTcs B PXTY um J[.M.MenneneeBa na
TCXHOJIOTUHN XI/IMI/IKO-qZ)apMaHeBTI/ILIeCKI/IX U KOCMCTHYCCKHX CpCACTB, a TaKXKXC Ha Oase
CTOPOHHHUX Hay4yHO- uccienoBarenbckux opranmzanuii (MHO0OC PAH, NOX PAH, UbX PAH u
ap.).

IIpousBoacTBenHas mpaktuka ocyiiectsiasercss B PXTY mm J[.M.MenneneeBa Ha Kadeape TEXHOIOTHH
XHUMHKO-(hapMaIleBTUIECKUX ¥ KOCMETHYCCKHUX CPEICTB M B HAYYHO-HUCCIICAOBATEIBCKUX MMOIPA3ACICHHUSX; a TAKKE
Ha 0a3e CTOPOHHUX HAYYHO- UCCIIEIOBATENHCKUX OpraHU3alnii ¥ Ha XumMudeckux npeanpusatusx (3AO «lllexxoBo
Arpoxum», ®I'YII «MockoBckuii samokpunHbIH 3aBoa» DPI'YII «['HI] «HUOIIuK», ®I'BY «[MJICuHID»
(I'ocymapcTBeHHBIM MHCTUTYT JIGKAPCTBEHHBIX CPEICTB M Hamiaexkarumx npaktuk), OI'BY «Il'emaronoruueckuii
Hayunwiii Ilentp» Munsnpas-coupassutus Poccun, 3A0 «BAC®D», OO0 «Kommanms «Pycmemsko», OO0
«Koponés®@apm», OAO «Axkpuxun». [IpoM3BoACTBEHHAS MPAKTHUKA IIPOBOJUTCSA B CACAYIOMMX (hOopMaXx: MpaKTHKA

[0 IMOJIYYEHHIO NPO(MECCHOHAIBHBIX YMEHHH M OIbITa NPOMECCHOHAIBHON HEATEIBHOCTH (B TOM YHCIIE
TEXHOJIOTHYeCKas MPaKTHKA) U HaydIHO-UCCIIe0BaTeIbCcKasl paboTa.

[IpegmumiuoMHass MpakTHKa  SABJISETCS  4YacTbl0  MPOU3BOJACTBEHHOM  IPAKTUKH.
[Ipennumiomuas mpaktuka ocymectBisiercss B PXTY um J[.M.MenneneeBa Ha kadenpe
TEXHOJIOTHH XUMHUKO-(DapMaleBTHYECKUX U KOCMETHYECKMX CPEICTB, Ha JPYrMX Kadeapax U B HaydyHO-
HCCIIEIOBATENIbCKUX TMOJpA3JeNIieHUsX; Ha 0a3e CTOPOHHMX HAy4YHO- HCCIIEOBATENIbCKUX
opranm3anuii (PI'BYH Uuctutyr opranndeckoit xumuu uM. H. JI. 3enunckoro PAH, ®I'bYH
«HUN Ouome-muumHckodt xumuu umenn B. H. Opexosuua»y, @DI'BYH HWuctutyr
OroopraHndeckor xumMuu uMeHu akagemMukoB M.M. Illemskuna u FO.A. OpunaaMkoBa PAH,
®I'bYH MUnctutyr oOmeit u Heopranmueckoil xumuu uM. H. C. KypnakoBa PAH, AO
«'EAJEOH PHUXTEP-PYC», 3A0 «MockoBckas dapmaneBTuueckas ¢aodpuka», OAO
«Hmwxdapm», OAO «ABaPyc», OO0 «Takena dapmacerotu-kaic», OO0 «JlaGopaTtopus
«Kusas Kocmernka»n, OOO «['pynna xommanuii «IITHW» (mpou3BOACTBO NHUIIEBBIX
unrpenueHToB), OOO «MpBuH 2», 3A0 «Dapmcunres», 3A0 «MHCTUTYT (papManeBTUIECKUX
texHonoruit», OO0 «Cepaukcy», LIBT «XumPap», 3A0 «DapmPupma «Cotekc», OAO



«Kocmerndeckoe ooweauaenne «CBoboma», OAO «Banenra ®@apmaneBtukay, OO0 «KPKA-
Pyc», 3A0 <« 3BuO-3nopoBee», 3A0 «Kanondapma-npomakma»y, OOO «Korron Kirab»
(mpou3BoACTBO KOCMETUKM U cpeAcTB ruruensl), OO0 «Moc®apm», OO0 «Uucras Jlunusy,
AO «'ocHNMcunTe30€10K», B COOTBETCTBUH C TEMATHUKOU BBITIOJHIEMOM paOOTHI.

Opranmn3anusi Hay4YHO-MCCJIeA0BATEIbCKOI Pad0ThI 00y4a0IIMXCS.

B cootBercTtBun ¢ ®I'OC BO OGakanaBpuara mo HampaBieHuio noarotoBku 18.03.01
XuMUYecKasi TEXHOJIOTUS HAYYHO-HCCIICIOBATEIIbCKAs PaboTa 0O0YJAIOIMIUXCS SBJISCTCS OJHUM
W3 BHJIOB IIPOBEJICHUS NPOW3BOJCTBCHHON TPAKTUKH W HampaBieHa Ha (OPMUPOBAHUE
OOIIEKYIBTYPHBIX M TPO(ECCHOHAIBHBIX KOMIICTCHIIMA B COOTBETCTBHH C TPeOOBaHUSIMU
dI'0C BO.

B pamkax moaroroBku OakamaBpa 1o mnpoduiato TexHONOrus CHHTETHYECKHX
OMOJIOTMUECKH aKTUBHBIX BEIIECTB, XUMUKO-(hapMaIleBTUUECKUX MPETapaToOB U KOCMETUYECKUX
CPEIICTB MPEeNyCMaTPUBAIOTCS CIEAYIONIME BUABI M ATAMbl BBIMOJHEHUS M KOHTPOJS HAYYHO-
HCCIIeIOBATEILCKOM pabOThI OaKagaBpa:

- IUIAaHMPOBAHHUE U HAYYHO-UCCIIEAO0BATEIbCKOM padOThl, BKIIOYAIOLINE 03HAKOMIICHHE
C TEMaTHUKOW HCCIEOBATEIbCKUX PAOOT B JaHHOM 001acT W BBIOOP TEMBI HCCIEAOBAHUS,
HanucaHue pedepara no u30paHHOU TEME;

- IpOBEJEHHE HAyYHO-HCCIEA0BATEIHCKON pabOTHI;

- KOPPEKTHUPOBKA IJIaHA MTPOBEACHHS HAYIHO-UCCIIEI0OBATEIHLCKON PabOTHI;

- COCTaBJIEHHE OTYETa O HayYHO-HCCIEA0BaTENbCKONW padoTe;

- myOauYHasl 3aIMTa BBITIOJHEHHON pabOThI.

OcHoBHOU (GopMOH IIAaHUPOBAHUS U KOPPEKTHPOBKU WHIUBUAYAIBHBIX IIAHOB HAYYIHO-
HCCTIE0BATENBCKON pabOThl 00y4aeMBbIX SIBJISIETCSI 000CHOBAaHME TEMBI, OOCYXKJIEHHE IIJIaHA U
MIPOMEXYTOUHBIX PE3YJIbTATOB MCCIEAOBAHUS B paMKax HAyYHO-HCCIIEI0BATEIbCKOTO CEMUHApA.
B npo1iecce BhIMOTHEHHS HAYYHO-UCCIIEOBATENBCKON pabOThI U B X0JI€ 3alIUTHI €€ pe3yIbTaToB
JOJIKHO TIPOBOJUTHCS LIMPOKOE OOCYKJIeHHE B Y4eOHBIX CTPYKTYpaxX By3a C MPUBJICUECHUEM
paboTonaTenell U BEAYIIUX HCCIEI0BATENeH, MO3BOJISIIONIEE OLIEHUTh YPOBEHb MPHOOPETEHHBIX
3HaHWH, YMEHHUH, CPOPMUPOBAHHBIX KOMIETEHIMH M TPO(PECCHOHATLHOTO MHUPOBO33PEHUS
00yJaronuxcs.

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Y4eOHas npakTuka. [IpakTuka mo mojyyeHu1o nepBUYHbIX NPodeccuoHAIbHbIX
ymeHuit u HaBbIKOB» (B2.B.01 (Y))

1. Heap y4yeOHOIi MPaKTHKUH — TONY4YEHHE CTyIEHTAMHU OOIIMX MpPEICTaBICHUH 00
OCHOBHBIX THUIIAX OMOJIOIMYECKH AKTUBHBIX BEIIECTB, 3HAKOMCTBO C pabOTOM mpeanpusaTtuil u
MHCTUTYTOB, 3aHATBIX TOUCKOM, pa3pabOTKONl MeTonoB cuHTe3a, aHainu3oM BAB, a Ttaxke
[IOJIydeHHEe TEPBUYHBIX MPO(ECCHOHATbHBIX YMEHHH M HaBBIKOB IIyT€M CaMOCTOSITEILHOIO
TBOPYECKOI'O BBIIOJHEHUS 33/1a4, [IOCTABJICHHBIX IPOTPAMMON MTPAKTHKH.

2. B pesyabTare uU3yYeHHMs JAMCHMILIMHBI o0ydawoummiics N0 nporpamme
0akaJlaBpUATAa 0JIKEH

Obnadams cnenyromuMu npogheccuonanvnvimu (I1IK) komnereHmusaMu:

- CHOCOOHOCTBIO HCIIONB30BaTh IpaBUja TEXHUKH O€30MacCHOCTH, INPOU3BOACTBEHHOMN
CaHWUTapUH, MOXKApHOW O€30MaCHOCTH U HOPMBI OXpaHbl TPYZa, U3MEPSATh U OLIEHUBATh
napamMeTpel  MPOU3BOACTBEHHOIO  MHUKPOKJIMMAaTa, YpPOBHS  3albUIGHHOCTH U
3ara30BaHHOCTH, IIyMa, U BHOpaluu, ocBenieHHocTH pabounx mect (ITK-5);

- CHOCOOHOCTBIO HAJNAXHUBaTh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY O0OOPYAOBAaHUS U
nporpammubix cpeacts (ITK-6);

- CHOCOOHOCTBIO TPOBOAMUTH AaHAJIM3 CHIPhS, MaTepUaOB M TOTOBOW MPOAYKIIMH,
OCYIIECTBIISITH OIICHKY pe3ynbTaTroB aHanusa (I[1K-10);



- CHOCOOHOCTBIO TUIAHUPOBATh M MPOBOAMUTH (PU3HUYECKHE M XUMHUYECKUE HKCICPUMEHTHI,
MPOBOJUTH OOpabOTKYy WX pe3yJlbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh
TUIOTE3bl M YCTAaHAaBIMBAThb TIPAHULBl UX IMPUMEHEHHUS, I[PUMEHATbH METO]IbI
MaTeMaTHYECKOI0 aHaIN3a U MOJIEIMPOBAHMSI, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
uccnenoBanus (ITK-16);
- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHME CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUHN U
MaTepHaJoB Ha MX OCHOBE JUISl pelICHUs 3a1a4d npodeccuonanbHoi aesrensHoctr (ITK-
18);
- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWUSA OCHOBHBIX (DM3MYECKHX TEOPHHA ISl PELICHHUS
BO3HUKAIOMMX (U3MYECKUX 3aJad, CaMOCTOSITEIBHOTO TPHOOpeTeHHS (U3NIECKUX
3HaHUH, Ui TIOHUMAHHUSA MPHUHIUIOB PabOTHl MPUOOPOB M YCTPOWCTB, B TOM YHCIE
BBIXO/ISIIUX 32 MPeesIbl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19);
- TOTOBHOCTBHIO H3ydyaTh HAay4YHO-TEXHHYECKYI0 HWH(OpPMAIIMIO, OTEYECTBEHHBIM U
3apyOeKHBII ONBIT 10 Tematuke uccnenopanus (I1K-20).
3HamMb:
- MOPSIIOK ~ OpraHu3aly, I[UJIAHUPOBAaHUS, NPOBEIACHMS U OOecreueHuss Hay4yHo-
HCCIIEIOBATENIbCKUX PadOT C MCHOJB30BAaHUEM COBPEMEHHBIX TEXHOJIOTUH B 00JIACTH CHHTE3a
BAB.

yMmemy:
- OCYILIECTBIISITh IMOUCK, O0OpaOOTKYy M aHalM3 HAay4YHO-TEXHUYECKOW HH(OpMalHMH IO
podUITIO0 TPONIEHHOH PAKTHUKH, B TOM YHCIIE ¢ TpUMEHEeHneM Internet-TexXHOIOTHiA;
- HCIIOJIb30BATh COBPEMEHHbIE MNPUOOPHl U METOAUKH 10 MNPOPHII0 MPOrpaMMBI
OakanaBpuaTa, OpraHU30BBIBATH MPOBEACHUE 3KCIIEPUMEHTOB U HCIBITAHUN, MPOBOIUTH HUX
00pabOTKy M aHAJTU3UPOBATH UX PE3yIbTaThI,

enademsn:
- CIIOCOOHOCTBIO M TOTOBHOCTBIO K UCCIIEOBATEIbCKON NEATENBHOCTH MO Mpoduiio
M3y4aeMoi mporpaMmbl OakanaBpuara,
— METOJIOJIOTUYECKMMH  TMOJAXOJaMH K  OpraHu3allid — Hay4HO-HCCIIEIOBATEeNbCKOM U
00pa30BaTeNIbHOM 1eATENbHOCTH;
— CHOCOOHOCTBIO Ha MpPAaKTHUKE HCIOJIb30BATh YMEHHS U HABBIKM B OpraHU3allMd Hay4dHO-
HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT;

3. Kpartkoe cogep:xanue yueOHOIl NPAKTUKHU

VYyeOHasi mpakTuka NpoBoAUTCS B 4 cemecTpe B (POopMe TEOPETUYECKUX 3aHATUH U
SKCKYpPCHH.

1. O3nakomieHwe ¢ UCTOpHell mpousBojacTBa BAB, mpupoAHBIMH MaTepHaiamu,
UCIOJIb3YEeMBIMHU TSI 3TUX LIEJCH.

Opranuyeckre COEIUHEHUS W UX MECTO B HcTopuM uejoBeuecTBa. Kiaccel BAB.
[lepcrieKTHBBI pa3BUTHS TPOU3BOICTBA.

[Tocenienne TeMaTUYECKUX SKCIIO3ULIUN MY3€€B U BHICTABOK.

2. TlocemeHne UWHCTUTYTOB U TMPEANPHUATHNA 3aHATHIX CHHTE30M, AaHAIU30M U
pousBocTBOM bAB.

O3HaKOMJIEHHE C OCHOBHBIMU TEXHOJIOTUYECKUMU CTATUSIMU U CIOCOOAMHU MPOU3BOJICTBA
BAB, cBoiicTBaMu U 001aCTIMU UX IPUMEHEHHUS.

3. O3HaKOMJIEHHE C MEPCIEKTUBHBIMUA HAyYHBIMU pa3paboTKamMu B 00JIACTH CO3/aHUS U
npumeHenust BAB. [locemenne HaydHbIX Jaboparopuii kadeap U 3HAKOMCTBO C OpraHu3anuein
paboThI B MCCIIEIOBATENBCKON JTabopaTopun.

4. IoaroTOBKY OTYETa O MPOXOXKACHUU YUCOHOM MPAKTHKH.

TpeGoBanusi, MpeabsABIsEMbIC K HAMCAHUIO U MPEACTABICHUIO OTUETA.

KonkpeTHoe conepkaHue yueOHON MPaKTHUKU OMpPEAEseTCs C yUeTOM BO3MOXKHOCTEH M
MHTEPECOB Kadeapbl, OpraHu3yYIONIeH MPaKTUKY, U IPUHUMAOIIEH OpraHU3aIlHiH.

4. O0beM yueOHOI NPAKTHKH



B B
. B akanem.
Buner yae6HOI paboThI 3a4ETHBIX qacax aCTPOHOM.
eIMHUIaxX qacax

O0mass  TPyaoeMKOCTh  JMCHUILUIMHBI IO

3,0 108 81
y4eOHOMY ILIaHY
CamocrosiTesbHasi padora (CP) 3,0 108 81
CamocrosTenpbHOE MOy4YeHHE U OCBOCHHE 3HAHUM, 30 108 81
YMEHUHN U HaBBIKOB B COOTBETCTBHH C IIPOTPaMMOi1 ’
By MUTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - - -

AHHOTaNUA padoyeil MPOrpaMmMbl AUCUMILIHHBI
«IIpousBoacTBenHas npakruka. [lpakTuka no nosny4eHuo npogeccuoHaJILHbIX YMEHHUI U
onbiTa npodeccuoHaAIbLHON AeaTeabHOCTH (B2.B.02(I1))

1. Ieap mNpakTHKH — TPAKTHYECKOE MW3YYEHHE TEXHOJOTIW IMPOU3BOJICTBA
Oouonornuecku axTUBHBIX BemlecTB (BAB): arpoxumuyeckux, JeKapCTBEHHBIX IMPENaparos,
KOCMETHUYECKHUX CPEJCTB U JIP., CTPYKTYPbI IPEINPUATHS, METOI0B U OCOOCHHOCTEN yIpaBlieHUs
MIPOM3BOJICTBEHHBIM IpoiieccoM. DopmupoBaHue Yy 00y4aromerocsi CHOCOOHOCTH OCYIIECTBIATh
TEXHOJIOTHYECKUH Tpolecc mnpons3BoAcTBa BAB u JIpyrux HpOAYKTOB B COOTBETCTBHUU C
pErIaMeHTOM.

2. B pe3yabrare wu3yvYeHHs JAUCHUILVIMHBI OO0y4dawluuiicssi N0 mporpamme
0akajiaBpUaTa J10JIKeH
Obnadams crnepyromumu npodeccronanbHbiMu (ITK) KoMeTeHIUAMHE:

- CIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIISITh TEXHOJIOTHYECKUH MPOIECC B COOTBETCTBUU
C pPEerJIaMEHTOM M HCIIOJIb30BaTh TEXHHUECKUE CPEJICTBA JIJIsl N3MEPECHUSI OCHOBHBIX TTApaMETPOB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U mpoaykuuu (ITK-1);

- TOTOBHOCTh NIPUMEHSTh aHATUTHYECKHE W YHCIICHHBIC METO/bl PEIICHUS TTOCTABICHHBIX
3aJa4, HCIOJIL30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIC TEXHOJOTHH, MPOBOJUTH O0OpPabOTKY
uHbOpMAIIMM  C  HKCHOJB30BAHMEM  TPUKIAJHBIX  HPOTPAMMHBIX  CPEACTB  Cepsl
po(hecCHOHATLHON JIESITETLHOCTH, HCIIOJB30BATh CETEBhIC KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JTaHHBIX B CBOCH Mpo(decCHOHAIBbHOW 00J7acTH, MaKeThl MPUKIAIHBIX MPOTpaMM Ui pacyera
TEXHOJIOTHYECKHX MapaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTh MCIIOJIb30BaTh HOPMATHBHBIC JJOKYMEHTHI M0 Ka4€CTBY, CTaHAAPTU3AIUU U
CepTHU(HKAIIMU MPOAYKTOB M H3JIEIUH, JIEMEHThl YKOHOMHYECKOTO aHaln3a B MPAaKTUYECKON
nesrenpaocTH (ITK-3);

- CIOCOOHOCTh TPUHUMATh KOHKPETHBIC TEXHUYECKUE pPEIICHUs IpH pa3paboTKe
TEXHOJIOTUYECKUX TIPOIIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I1K-4);

- CIIOCOOHOCTH HCIIOJIB30BAaTh MpPaBHIA TEXHUKH OE30MacHOCTH, MPOU3BOJCTBEHHON
CaHUTApUU, TMOXApHON Oe30MacHOCTH W HOPMBI OXpaHbl TPyAa, HU3MEPATh U OLEHUBATH
napaMmeTpsl MPOU3BOJCTBEHHOTO MHUKPOKIMMATa, YPOBHS 3albUICHHOCTH M 3ara30BaHHOCTH,
1rymMa, ¥ BUOpanuu, ocBereHHocTd pabounx mect (ITK-5);

- CIOCOOHOCTh HallaXKMBaTh, HACTPAUBATh U OCYIIECTBISATH MPOBEPKY 00OPYAOBAHUS U
nporpammubix cpeacts (I1K-6);

- CIIOCOOHOCTD MPOBEPATH TEXHUYECKOE COCTOSIHUE, OPTaHU30BBIBATH MPOPHUIAKTUYECKUE
OCMOTPHI U TEKYIIUNA PEMOHT 000pYyI0BaHUS, TOTOBUTH 000OPYIOBAaHUE K PEMOHTY U MPUHUMATH
obopynoBanue u3 pemonTta (I1K-7);

- TOTOBHOCTh K OCBOCHHIO M IKCILTyaTallii BHOBBL BBOMMOTO 00opynoBanus (I1K-8);



- CIOCOOHOCTh  AHAJNM3UPOBATh  TEXHUYECKYIO  JOKYMEHTALWIO,  MOAOUpATh
00opyioBaHue, TOTOBUTH 3asBKU Ha MproOpeTeHne u peMoHT odopynoBaunus (I1K-9);

- CIIOCOOHOCTH TPOBOAMTH AHAIU3 CHIPbS, MAaTEpPUATIOB U TOTOBOM MPOJYKIIWH,
OCYIIECTBIISATh OLIEHKY pe3ysbraToB ananu3a (I1K-10);

- CHOCOOHOCTH BBISBIIAT W YCTPAaHATh OTKJIOHEHHS OT PEXHUMOB  pabOThI
TEXHOJIOTHYECKOTO 000PyI0BaHMS U ITapaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIUHEHUH U

MaTepHaJoB Ha MX OCHOBE JUIS penieHus 3a1aq npodeccnonansroit nestensaoctu (I1K-

18);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHMUS OCHOBHBIX (DM3UYECKUX TEOPUM MJIs pelieHus
BO3ZHUKAIOMINX (PU3UUYECKUX 33/1a4, CAMOCTOSATEIBHOIO MpUoOpeTeHns (PU3NUECKUX 3HAHUM, IS
MMOHUMAaHUsI IPUHLIMIIOB pabOThl MIPUOOPOB U YCTPOMCTB, B TOM UHCJE BBIXOSIINX 3a MPEAEbl
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (I[1K-19);

- TOTOBHOCTBHIO H3ydaTh HAay4YHO-TEXHHYECKYI0 HH(OpPMAlMIO, OTEYECTBEHHBIM U
3apyOeKHBII OMBIT 1Mo Tematuke uccienopanus (I1K-20).

3HAMb.

— TEXHOJIOTMYECKHE IMIPOLIeCChl U OCHOBHOE TEXHOJOTHYecKoe 000pyJdOoBaHHE,
HCIMOJIb3yeMO€E B MPOon3BOACTBE bAB, nekapCTBEHHBIX, KOCMETHYECKHX CPEJICTB;

— OCHOBHBIE MPUHIMIBI, METOAbI U (OPMBI KOHTPOJISI TEXHOJOTHYECKOTo Ipolecca |
Ka4yecTBa MPOTYKIUH;

— OCHOBHBIE HOPMAaTUBHbBIE JOKYMEHTHI MO CTaHAAPTH3ALUHN U CEPTUDHKALUM TTPOTYKIIHH
MIPEAIPUATHIA IO TPOU3BOACTBY bAB, JleKapCTBEHHBIX, KOCMETUYECKUX CPEJICTB;

— TIpaBWIa  TEXHUKH 0€301MMacHOCTH U TIPOU3BOACTBEHHOMN CaHUTapHu;
OpPraHU3alMOHHYIO CTPYKTYPY NPEIIPUATHUS;

ymems.

— HCIOJIb30BaTh TEXHUYECKHE CPEICTBA MJIsl M3MEPEHMS OCHOBHBIX IIapaMeTpOB
TEXHOJIOTMYECKOT0  MpoIlecca, CBOWCTB ChIpbSl W MOpOAyKUuMH mnpeanpustaid  BAB,
JIEKAPCTBEHHBIX, KOCMETUYECKUX CPE/CTB;

— aHANM3MPOBATh TEXHUYECKYH) JOKYMEHTAlMI0, pPEaJU30BbIBaTh HA IPAKTHUKE
TpeOOBaHUs HOPMATHUBHOM JOKYMEHTALIUH.

enadems.

— METOJIaMHU MPOEKTUPOBAHUS TEXHOJOTHUYECKUX JTUHUN U M000pa TEXHOJIOTHYECKOTO
00opynoBaHus, METOJaMH YIIPABICHUS TEXHOJIOTMYECKUMH MPOI[ECCAMU MTPOU3BO/ICTBA;

— CHOCOOHOCTBIO UM TOTOBHOCTBIO  OCYIIECTBIISITH ~ TEXHOJIOTMYECKUI Tpoliecc B
COOTBETCTBHH C PETIIAMEHTOM.

3. Kpartkoe cogep:xaHue QUCIHILIAHBI

[IpousBoicTBEHHAs! MPAKTUKA COCTOUT U3 JIBYX 3TAIOB:

— O3HAKOMJICHHE C TEXHOJIOTHEH Npou3BoacTBa bAB, ekapCcTBEHHBIX, KOCMETHYCCKUX
CPEJICTB;

— MPAKTHYECKOE OCBOEHUE TEXHOJOTMYECKUX IMPOLECCOB M METOJOB MX KOHTpPOJS Ha
KOHKPETHOM TpPEINpUITHN MO MNpou3BoACTBY BAB u ux mnpexypcopoB (MHAMBHAyaTbHOE
3aJlaHue).

1. Os3HakomiieHME C TexXHOJorue mnpousBoactBa BAB u ux mnpekypcopos
OCYILIECTBIISIETCS B BHJIE OKCKYpPCHHl Ha MPEANPUSATHS COOTBeTcTBYIomero mnpoduis. [Ipu
MOCEIIEHUU TPEANPUITUS U O3HAKOMJIGHHUS C €ro JesATeNIbHOCThIO OOyYaloUIuiics MOJDKEH
coOpath MaTepuall, HEOOXOAUMBIH AJIsi TOJTOTOBKU OTYETA IO MPAKTUKE.

OTyeT No NpakTUKE BKIIIOYAET:

- UICTOPUYECKYIO CIIPaBKY O MPEANPUSATUH;

- HOMEHKJIaTypy BbIITYCKAa€MOU MPOAYKIIUH;

- BUJIbI U HOPMBI Pacxojia ChIPbEBbIX MaTePUAIIOB;



- OIIMCAaHUE OCHOBHBIX TEXHOJIOIMYECKUX MEPEAEIOB IIPOU3BOICTBA;

- METOJIbI U POPMBI KOHTPOJIS TEXHOJIOTMYECKHX TPOIIECCOB;

- MEPONPUATHUS IO YCTPAHEHUIO OTKJIOHEHUH (HapyLIEHUI) peXUMHBIX [1apaMETPOB
paboThl 000PYAOBAHUS U TEXHOJIOTHYECKUX MTPOIIECCOB.

2. IlpakTudyeckoe 0CBOEHUE TEXHOJIOTMYECKHUX MPOIIECCOB HA KOHKPETHOM IPEINPUSITUN
00y4aromuicsl OCYIIECTBISIET B COOTBETCTBHHM C HMHIMBHUAYaJIbHBIM 33/JIaHUEM IO IMPAKTHUKE,
KOTOPO€ BKIJIFOYAET:

- U3y4EHHE aCCOPTUMEHTA BBIITYCKAaEMOW MPOIYKIIMH, UX BUJIOB U MApOK;

- TpeboBanust 'OCT P u apyroit HopMaTUBHON JOKYMEHTALIUU K Ka4ECTBY BBIIIYCKaeMOM
IPOAYKLIAN;

- U3y4EHHE ChIPbEBBIX MAaTEPUAIOB U METOJ0B BXOJIHOTO KOHTPOJIS;

- U3y4eHHe apaMeTpOB TEXHOJOTUYECKOTO MpoIiecca, PEeyCMOTPEHHBIX B PETJIAMEHTE,
1 METOJIOB €r0 KOHTPOJIS;

- 1o/ipo0HOE ONMKCAaHUE BUJA U TUIA 00OPYAOBAHMS IJI OCYUIECTBJIEHHUS KOHKPETHOTO
TEXHOJIOTHYECKOI0 Mpolecca;

- IeHcTBUS 0OCITYKMBAIOIIETO MEPCOHANIA MPU YPE3BbIYANHBIX CUTYAIUX.

[Ipu BBINONHEHWN MHAWBUAYAJIBHOTO 3aJjaHMsI CTYJIEHT JOJDKEH coOpaTh MaTepualbl 110
CTPYKTYpE MPEANpUATUs, METOJIaM YIIPABIIEHUs, CUCTEME CObITAa TOTOBOM MPOAYKIUH.

4. O0beM yueOHOMH THCHUTIINHBI

o B B axanem. B
Bun yaeOHo# paboTh 3a4eTHBIX qacax aCTPOHOM.
€M HHLI. yacax
OO0mast TpyI10eMKOCTh AMCIHUILINHBI 110
y4eOHOMY IJIAHY
CamocrositesibHas padora (CP): 3 108 81
IToce 7|
OCEIICHHUE MPEIPHUATUI IO IPOU3BOJICTBY 10 36 97
BAB
Pao
ab0Ta Ha MPEANPUITHH 110 UHIUBUYaTLHOMY 15 54 40,5
3aIaHUIO
[ToaroroBka u cada oTyeTa MO MPAKTUKE 0,5 18 13.5
Bua uTOroBOro KOHTpPOJIsi: 3a4eT ¢ OleHKOM - - -

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpexgumnomuas npakTuka» (52.B.03(I1x))

1. Ieqb MPaKTHKH — 3aKPEIJICHHE TEOPSTUYCCKUX 3HAHUU W MPAKTUYECKUX HABBIKOB,
MOJIYdCHHBIX B Tpollecce OOydeHHWss TI0 TporpaMme OakalaBpwara; MPHOOpPETCHUE
MPAKTUYECKOTO ONbITa PabOThI C WMCTOYHMKAMU HAyYHO-TEXHHYECKOW WH(OpMAIIMU, OTIBITA
MOCTAHOBKM W BBITIOJHCHUSI HAy4YHO-HCCIICAOBATEILCKUX M MPOSKTHBIX 3ajay; OBJIAJICHHE
METOJIOJIOTHEH U METOIaMU 00pabOTKH pe3yabTaTOB UCCIIEAOBAHMS;, COOp, MOJATOTOBKA M aHAIIU3
MaTepHUAJIOB 110 TEMATHKE BBIMTYCKHOW KBaTH(HKAIIMOHHOM PabOTHI.

2. B pe3yabTarte npoxoKIeHHs MPeUITUNJIOMHON MPAKTHKHU CTYIEHT J0JIKEeH:

Obnaoams crnenyromumu npogeccuonanvuvimu (I1IK) kommnereHusAMu:

-  CHOCOOHOCTBIO M TOTOBHOCTHIO  OCYIIECTBJISATH TEXHOJOTHUECKHI  Mpolecc B

COOTBETCTBUU C PErjaMEHTOM M KCIIOJIb30BaTh TEXHUYCCKHE CPEICTBA JIJISl MU3MEPEHUS

OCHOBHBIX MTaPaMETPOB TEXHOJIOTHYECKOTO TpoIiecca, CBOMCTB chIphs U npoaykiuu (ITK-

1);



- TOTOBHOCTBIO TMPHUMEHATh AHAJIUTUYECKHE W  YHCICHHBIE METOJbl  PELICHHS
MOCTaBJICHHBIX 3a/la4, MCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOJUTH 00pabOTKy WMH(GOpPMAIMK C HCIOJIb30BAHUEM IPHUKIAJHBIX MPOrPAMMHBIX
cpenctB  chepel  mpodeccHOHAIBHON — IEATENLHOCTH,  WCIOJb30BaTh  CETEBHIC
KOMIBIOTEPHBIE TEXHOJOIMM M 0a3bl JaHHBIX B CBOEW mpodeccrmoHanbHON 001acTH,
MakeThl TMPHKIAAHBIX MPOrpaMM I pacyeTra TEXHOJIOTUYECKUX IapamMeTpoB
obopynosanus (I1K-2);

- CHOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUs MpH pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BRIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJIOTUHU C YIETOM
9KOJIOTMYECKUX TocieAcTBUi ux npumeHenus (I[1K-4);

- CHOCOOHOCTBIO WCIIONB30BATh IpaBHUJa TEXHUKH O€30MacCHOCTH, IPOU3BOACTBEHHOMN
CaHWTApUH, TOXKAPHOW OE30MacCHOCTH M HOPMBI OXpaHbI TPY/a, U3MEPSTh M OICHUBATH
nmapaMeTpel  MPOW3BOJCTBEHHOTO  MHUKPOKJIMMAaTa, YpPOBHS  3albUICHHOCTH |
3ara3oBaHHOCTH, IIyMa, U BUOpaiuu, ocBerieHHocty pabounx mect (ITK-5);

- CIOCOOHOCTBIO HANAXHWBATh, HACTPAMBATh M OCYIIECTBIISATH MPOBEPKY O0OOPYAOBAaHUS U
nporpammubix cpenacts (ITK-6);

- CIIOCOOHOCTBIO IPOBEPATH TEXHUYECKOE COCTOSIHHE, OpraHHU30BbIBATH
npouIakTHYecKue OCMOTPHI W TEKYIIUH pPEMOHT 0OOpyIOBaHWS, TOTOBHUTH
00opymoBaHHE K PEMOHTY M IPUHUMaTh 000pyaoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M IKCILTyaTallik BHOBb BBOIMMOTO 000pynoBanus (I1K-8);

- CHOCOOHOCTBIO  AHAIM3MPOBATH  TEXHHYECKYI0  JIOKYMEHTAIHIO, noI0upaThb
o0opynoBaHue, TOTOBUTD 3asBKU Ha MproOpeTeHue u peMoHT obopynoBauus (I1K-9);

- CHOCOOHOCTBIO TPOBOAWTH AaHAJIHM3 CHIPhS, MAaTEPHAIIOB M TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIEHKY pe3ynbraToB ananu3a (I1K-10);

- CHOCOOHOCTBIO  BBISBJIATE M YCTPaHATh OTKIOHEHUS OT PEXKHUMOB  DPabOTHI
TEXHOJIOTHYECKOT0 000PyI0BaHMS U ITApaMeTPOB TexHoIoruueckoro mporecca (ITK-11);

- CHOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3MUECKHE M XUMHUYECKUE HKCIEPUMEHTHI,
IIPOBOJUTh OOpabOTKYy HMX Ppe3ylbTaTOB M OLEHUBAaTh [OTPEIIHOCTH, BBIABUIaTh
TUNOTE3bl M YCTAaHABIMBATh TIPAaHHUIBI MX INPUMEHEHUs, IPUMEHATb METOJIbI
MaTeMaTUYECKOT0 aHalIu3a U MOJEIUPOBAHUS, TEOPETUUECKOIO U HKCIEPUMEHTAIBHOTO
uccinepoBanus (ITK-16);

- TOTOBHOCTBIO IIPOBOJUTH CTAHAAPTHBIE U CEPTUDHUKALMOHHBIC UCIBITAHUS MaTEpPHAJIOB,
U3JCTUI ¥ TexHoJoruueckux mpoieccos (ITK-17);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHME CBOICTB XMMMUYECKHX 3JIEMEHTOB, COCIUHEHUN U
MaTepHalloB HAa UX OCHOBE Ul PElIeHus 3a1ad npodeccuoHanbHol aesrenbHocTu (ITK-
18);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHUSA OCHOBHBIX (DU3MYECKMX TEOpPUH A pelIeHus
BO3HUKAIOIIMX (U3MYECKUX 3aJad, CaMOCTOSTEIbHOIO NpHOOpeTeHHs (U3NUECKUX
3HaHUH, JUI1 NOHUMaHWUA HPUHIUIOB PabOThl NPUOOPOB M YCTPOHCTB, B TOM 4YHCIE
BBIXO/ISIIIUX 32 MPeJeibl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus ([1K-19);

- TOTOBHOCTBIO H3ydaThb HAy4YHO-TEXHMYECKYIO HMH(OpManIo, OTEYEeCTBEHHbI WU
3apyOexHbIii ONbIT 1o TemaTuke uccnenoBanus (ITK-20).
3HamMb:

— OCHOBBI OpraHU3allMK U METO/I0JIOTHIO HAYYHBIX HCCIIEIOBAHUM;

— COBpEMEHHbIE HayYHbIE KOHIEMIIMU B 00JIaCTH OPraHNYEeCKOTO MaTepUaIOBEACHNUS;

— CTPYKTYpPY M METOJbl YIPaBJIECHUS COBPEMEHHBIM IPOU3BOJCTBOM OPraHMYECKHX
KpacHTelen.

ymemn:

— paboTaTh C Hay4YHBIMH TEKCTaMH, I0JIb30BaThCs HAY4YHO-CIIPABOYHBIM aIllapaToM,
0QOpPMIIATH pe3yNbTaThl HAYYHbIX UCCIIEIOBAHUML;

— UCTOJb30BaTh  MOJyYEHHBIE  TEOPETHYECKHUE 3HAHUSA I IPOSKTHPOBAHUS
TEXHOJIOTUYECKUX JTMHUN MPEANPUITUN OPraHMYECKOTO CUHTE3a.



enaoems:

— HaBBIKAMH CaMOCTOSITEIbHOM HAay4YHO-HCCIIEOBATEIBCKON AEATEIbHOCTH, PAabOTHI C
MCTOYHMKAMHU Hay4YHOU HH(pOopManuu, pedeprupoBaHms HAyIHBIX TyOINKaIUi;

— METOJAMM  IPOEKTUPOBAHMUS  Mpou3BoJACTB  BAB, cnocobamu  pacuera
TEXHOJIOTHYECKOT0 000PyL0BaHUSL.

3. KpaTtkoe conep:kaHue npeJIunIOMHOH NPAKTUKH

Tematuka mNpeAIUIUIOMHOM MpakTHUKKM CTYAEHTOB OakajnaBpuara OIpeAesseTcs
TEMATHKOH WX BBITYCKHOM KBaIM(PUKAMOHHOW pabOTHl M MOXKET MPOBOJUTHCS B HAYYHO-
HCCIIEIOBATENIbCKOM WJIM MPOEKTHOM (opMaTe (IpU BBINOJIHEHUH HAYYHO-HCCIIEI0BATEIbCKON
WJIA PacYeTHO-TIPOEKTHON PabOTHI COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass —IMpakTUKa I[POXOJUT B  HAYYHbIX  JIaOOpaToOpusx,
TEXHOJIOTUYECKUX MOAPA3JINICHNUAX, MHPOPMAIMOHHBIX ILIEHTpaxX Hay4yHO-UCCIIEIOBATEIbCKOMN
opraHM3anuy wid B jabopaTopusix Beimyckatomieil kadeapel PXTY um. . Y. Menneneesa.
CryneHTbl 3HAKOMATCS C TeKylled paboToil sabopaTopuu, OCBaMBAKOT METOJbI CHHTE3a
MaTepuagoB, MPOBOJAT OTHENbHbIE (U3UKO-XUMHUUYECKME M TEXHOJOTMYECKHE HCIIbITaHUs,
MPUOOPETAIOT HABBIKM MOKMCKA HAyYHO-TEXHUYECKON MHpOopMaluu U paboThl ¢ 6a3aMu JaHHbBIX,
y4acTBYIOT B 00pabOTKe pe3yibTaTOB UCCIEIOBAHUS U MOATOTOBKH UX K MYOJUKAILINH.

[IpenmumioMHass  HpakTHKa  CTYACHTOB,  BBINOJHSIOUIMX  PacuyeTHO-NPOEKTHYIO
BBITYCKHYIO KBAIM(QHUKAIIMOHHYI0 paboTy, MNPOXOAUT B MPOU3BOJCTBEHHBIX I€Xax U
TEXHUYECKUX OT/eJaX MPOMBIIUIEHHOTO NpeanpusTus. CTyIeHThl 3HaKOMSTCS CO CTPYKTYpOi
MPEeaNpUATHS, HOPMATUBHO-TEXHOJIOTMYECKON JOKyMEHTaluel, perjaMeHTaMHu MPOU3BOJICTBA,
U3Y4al0T CUCTEMY MEHeKMEHTa W KadecTBa NpoAyKuuu. OCHOBHOE BHHMaHHUE YIEJSETCS
MPaKTUYECKUM BompocaM (YHKIMOHUPOBAHUS TEXHOJOTHUYECKUX JIMHUM TPOU3BOJICTBA
IPOAYKIMH, NpoOjeMaM AMAarHOCTUKKM Opaka rOTOBOM MPOAYKIMM W MEPOIPHUATUSAM IO €ro
YCTPAaHEHUIO, BOIIPOCaM MHTEHCHU(UKAUN pabOThI TEIUIOTEXHUUYECKUX arperaTos.

Bo BpeMs poxoxkIeHUs NPeIAUIIIIOMHON IPAKTUKU CTYAEHTHI COOMPAIOT MaTepUAIIbI 110
TEMaTHKE BBITYCKHOW KBAJU(HUKALMOHHON pPabOTHI, aHAIM3MPYIOT MX, HaME4YaroT OCHOBHBIE
HampaBJIeHUs U 3a/1a4X PabOThl, BBIpaOaTHIBAIOT METOJIOJIOTHIO PEIIEHUs ITHX 3a/1a4.

4. O0beM npeIMIVIOMHON PAKTHKH

B B B
Bunet yue6HOI paboTh 3aYETHBIX | aKaJeM. | acTPOHOM.
eMHUIIAX qyacax qyacax
O01mas Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY
. 12 432 324
CamocrositesbHas padora (CP) 12 432 324
Buja koHTpoJIsI: 3a4eT ¢ OlleHKOH - - -

4.45 T'ocynapcTBennasi uroropas arrecranus (b3)

AHHOTanusA padoveil MPOrpaMMbl JUCHUIJIMHBI
«ocynapcrBenHasi utoroasi arrecranus» (53.5.01)

1. Heap rocynapcrBeHHOH HTOroBO arrecranmuu. [ocyaapcTBeHHass HWTOroBas
aTTecTaldss OTHOCHTCA K ©a30BOM yacT 00pa3oBaTENbHON MPOrpaMMbl W 3aBEpPIIACTCS
npucBoeHneM kBanupukanuu «bakamaBp». VYchemHoe MPOXO0XACHHE TOCyIapCTBEHHOU
WUTOTOBOM aTTeCTallMM SBISETCS OCHOBAaHWMEM [JIs BbIIAYM OOydaromeMmycs JOKYMEHTa O
BBICIIEM OOpa30oBaHMM M O KBajduQUKauu o0pas3iia, yCTAaHOBICHHOTO MUHUCTEPCTBOM
obOpasoBanusi u Hayku Poccuiickoit ®enepanuu. [ocymapcTBeHHass WTOroBas aTTecTaIus
oOyuaronuxcs IO MporpaMMe OakamnaBpuaTa NTPOBOJUTCS B (GOpMe 3alUThl BBIMTYCKHOMN
kBanuukanronHoit padotel (BKP). 3ammura BKP mpenmomaraer, urto oOyyaromyecss UMEIOT
TEOPETUYECKYIO U MPAKTUUYECKYIO0 TTOJATOTOBKY B 0071aCTH OPraHMYECKOTO MAaTepHAIOBEACHHUS, B



TOM YHCJie B 00JIaCTH TEXHOJIOTHSI CHHTETHYECKHX OMOJIOTMYECKH aKTHBHBIX BEUIECTB, XMMMUKO-
(bapMareBTHUECKUX MPENapaToB U KOCMETHYECKUX CPEJICTB.

Lenpto TOCYyIapCTBEHHONW HMTOTOBOW AaTTECTAllMH SBISETCS OOBEKTHBHAs OLIEHKA YPOBHSA
cOPMHUPOBAHHOCTH  OOIIEKYIBTYpPHBIX, 00mMENpo(ecCHOHANBHBIX H  TPO(ECCHOHATBHBIX
KOMIIETEHIMH BBHIITYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTH K BBIMIOJHEHUIO MTPO(PECCHOHATBHBIX
3azad.

2. BBIITyCKHUK, OCBOMBIIMH MporpamMMy OakaliaBpuara, JI0JDKEH 00J1alaTh CIIeIyIOIIMH
001IeKYJIbTYPHBIMHM KOMIIETCHLIUSMU:

- CIOCOOHOCTBIO UCIOJIB30BATH OCHOBBI (PHIIOCO(PCKHUX 3HAHUH A1 (YOPMUPOBAHHS
MupoBo33pendeckoit nozuimu (OK-1);

- CMOCOOHOCTBIO  QHAJIM3UPOBATH  OCHOBHBIE  OTalmbl M 3aKOHOMEPHOCTH
HCTOPUYECKOTO Pa3BUTHs 00IIeCcTBa Tt (OPMUPOBaHUs rpaxaanckoit nosuimu (OK-2);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI SKOHOMMYECKMX 3HAHUM B pazIMYHbIX
chepax xusHenesTenpHocTH (OK-3);

- CIIOCOOHOCTBIO HCIOJIb30BATh OCHOBBI IMPABOBBIX 3HAHWU B Pa3iMyYHbIX chepax
nestensHOCTH (OK-4);

- CIIOCOOHOCTBIO K KOMMYHUKAILIUU B YCTHOM M MUCbMEHHON (popMax Ha PyCCKOM U
WHOCTPAHHOM  sI3bIKax Uil pelIeHHus] 3aJad  MEXKIUYHOCTHOTO M MEXKKYJIbTYpPHOTO
B3aumoerictus (OK-5);

- CIOCOOHOCTBIO pabOTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCIIPUHUMATD COLIMANIbHBIE,
ITHUYECKHE, KOH(DECCHOHANbHBIE U KyTbTypHbIe pazinuuus (OK-6);

- CIIOCOOHOCTRIO K caMOOpraHu3anuu u camooopasosanuto (OK-7);

- CMOCOOHOCTBIO HCHOJIB30BATH METOJbl U MHCTPYMEHTBI (PU3MUECKOW KYJIBTYpBI
U1t 00ECIIeYeHHS TTOJTHOIIEHHOM COIMaIbHOM 1 npodeccnonanbHoi aesteabHoctH (OK-8);

- CMOCOOHOCTBIO HCIOJIB30BaTh IMPUEMbl OKa3aHUS MEPBOM IOMOIIM, METOJBI
3aIUTHI B YCJIOBHSX Upe3BbIYaiiHbIX cuTyarmii (OK-9).

BbinmyckHMK, OCBOMBIIMK Nporpammy OakajaBpuara, JOJDKEH oOlajaTh CIeAyHOIUMU
o0menpodeccnoHAIbHBIMM KOMIIETCHIIUSMH:

- CIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJIBb30BATH  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMILINH B IpodeccroHanbHoil nestenpHoctr (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUSA O COBPEMEHHOMN (PU3MUECKON KapTUHE MUDA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIEeCTBA M IOHUMAHHUA
OKpY»KaroIero Mupa u sieHuii mpupoast (OITK-2);

- TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHUS O CTPOEHUH BELIECTBA, IPUPOAE XUMUYECKON
CBSI3U B Pa3IMUHbIX KJaccaX XUMUYECKHUX COCIMHEHUH /sl TOHMMaHHUs CBOMCTB MaTepHajoB U
MeXaHH3Ma XMMUYECKHX MPOLIECCOB, MPOTEKAONIHUX B OKpyxatoiieM mupe (OITK-3);

- BJIAJICHUEM IIOHUMaHMs CYIIHOCTM W 3HaueHus UHGPOpMalUd B Pa3BUTUH
COBPEMEHHOT0 NH(OPMALIMOHHOTO O0IECTBA, OCO3HAHUS OMACHOCTH U YI'PO3bl, BOZHUKAIOIIMX B
3TOM IIpolLiecCe, CHOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHMS HHGPOPMALMOHHOM
0€30MacHOCTH, B TOM YHCIIE 3aIIUThI rocyaapcTBeHHol Taitnbl (OITK-4);

- BJIaJICHUEM OCHOBHBIMM METOJIaMH, CHoco0aMM U CpeICTBAMM TMOJIy4eHHs,
XpaHeHus, nepepadoTKu MHGPOpPMAalMK, HAaBBIKAMH PAabOTHI C KOMIIBIOTEPOM KakK CpPEICTBOM
ynpasnenus nHpopmanueii (OITK-5);

- BJIAJICHUEM OCHOBHBIMH METOJaMH 3alllUThl MPOM3BOJICTBEHHOIO IEpcoHala U
HACENICHUS OT BO3MOXHBIX MOCIIEICTBUIT aBapuii, KaracTpod, cTuxuitHeix Oexctuii (OI1K-6).

BeimyckHuk, ~ ocBoMBIIMM ~ mporpammy  OakamaBpuara,  JIOJbKeH — oOnajathb
npoecCHOHAIBLHBIMM  KOMIIETCHIIUSIMH, COOTBETCTBYIOLIIUMH BHJaM Mpo¢eccrnoHaTbHON
NeATeIbHOCTH, Ha KOTOpbIE OPUEHTHPOBaHA IporpaMMa OakaiaBpuara:

- CMOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTHUYECKHI Mpolecc B
COOTBETCTBUU C PETJAMEHTOM M HCIOJb30BaTh TEXHUYECKUE CpPEACTBA JUIsl H3MEpPEHUs
OCHOBHBIX MTAPaMETPOB TEXHOJIOTHYECKOTO MpoIlecca, CBOMCTB Chipbs u npoaykiun (I1K-1);



- TOTOBHOCTBIO TPUMEHATh AHAIWTHYECKUE M YHUCICHHBIE METOAbl PpEIICHUS
MOCTABJICHHBIX 3a/1a4, MCI0JIb30BaTh COBPEMEHHbBIE MH(POPMALMOHHBIE TEXHOJIOTHHU, TPOBOJANUTH
00paboTKy WHGpOpPMAIMK C HCIOJb30BAaHHEM NPUKIATHBIX HPOrPaMMHBIX CpEACTB Chepsl
npohecCHOHATBHON JIEITETLHOCTH, HCIIOIB30BaTh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JTaHHBIX B CBOEH MpodeccHoHAIbHOW 007acTH, MaKeThl MPUKIAIHBIX MPOTrpaMM Ui pacdera
TEXHOJIOIMYeCKUX apameTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO ~ HCIIOJIB30BAaTh ~ HOPMATHUBHBIE  JIOKYMEHTBI IO  KadecTBY,
CTaHJApTH3AIMH U CePTU(UKAUH MTPOIYKTOB U M3/CIHNA, SJIEMEHThl SKOHOMHYECKOTO aHaJIHn3a
B mpakTuyeckoit nestensHoctH (I[TK-3);

- CIOCOOHOCTBHIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE PEIIeHUs MpU pa3paboTke
TEXHOJIOTUYECKHUX TIPOIIECCOB, BHIOMPATh TEXHWYECKHUE CPEICTBA M TEXHOJIOTHU C Y4EeTOM
IKOJIOTMYECKUX TOCieACTBHI ux npumeHenus (I[1K-4);

- CIOCOOHOCTBIO UCIO0JIb30BaTh npaBuiia TEXHUKHU 0€30macHOCTH,
MIPOU3BOICTBEHHON CaHUTAPHH, TIOKAPHON 0€30TTaCHOCTH M HOPMBI OXPaHbI TPy/a, H3MEPATh U
OIICHUBATh TMapaMeTpPbl TPOU3BOACTBEHHOTO MHKpPOKJIMMATa, YPOBHS 3albUICHHOCTH U
3ara3oBaHHOCTH, IIyMa, U BUOpaiuu, ocBemeHHoctH pabounx mect (ITK-5);

- CMOCOOHOCTBIO  HAJIAKWBATh, HACTpaWBaTh W  OCYIIECTBISITH  IPOBEPKY
obopynoBanus u nmporpammHbIx cpezcts (ITK-6);

- CMOCOOHOCTBIO  TIPOBEPSATH  TEXHUYECKOE  COCTOSIHHE,  OpPraHU30BBIBATH
npo(MITaKTHIECKHEe OCMOTPBI U TEKYIIMHA PEMOHT OOOPYIOBaHHS, TOTOBHTH OOOPYAOBaHUE K
PEMOHTY M TPUHUMATEL 000pynoBaHue u3 pemonra (I1K-7);

- TOTOBHOCTHIO K OCBOCHHIO WM OKCIUTyaTalli BHOBH BBOJIUMOTO OOOPYIOBaHUS
(I1K-8);

- CMOCOOHOCTBIO  AHAJIM3UPOBATh TEXHUUYECKYIO JOKYMEHTAIUI0, I0J0MpaTh
000pyI0BaHKE, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CMOCOOHOCTBIO MPOBOJUTh AHAIM3 ChIPbs, MAaTEpUAIOB U TOTOBOM MPOIYKIHUH,
OCYIIECTBIIATE OIEHKY pe3ynbraToB ananu3a (I1K-10);

- CIOCOOHOCTBIO BBIABIIATH M YCTPAHATh OTKJIOHEHHS OT PpEXHUMOB pabOThI
TEXHOJIOTHYECKOr0 000PYIOBaHHS 1 IIAPaMETPOB TexHOJIormdeckoro nponecca (I1K-11);

- CHOCOOHOCTBIO  IUIAHUPOBaTb M MPOBOJAUTH (PU3MUYECKHME M  XUMHYECKHE
9KCIEPUMEHTBI, IPOBOJAUTH 00paObOTKY MX Pe3yabTaTOB U OLEHUBATH IIOTPEIIHOCTH, BBIABUraTh
TUIOTE3bl M YCTAHABIMBATh I'PAHMIIBI UX INPUMEHEHHUs, IPUMEHATh METOJbl MaTeMaTHYECKOIo
aHaAJIN3a U MOJICJIMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTalIbHOTO uccienoBanus (I1K-16);

- TOTOBHOCTBbIO IIPOBOJUTH CTaHAAPTHbIE U CEPTU(UKALMOHHBIE HCIBITAHUSA
MaTepuasoB, U3AeNnuil U TexHonorunyeckux mnpoueccos (I1K-17);

- TOTOBHOCTBbIO ~ MCIIOJIb30BaTh 3HAHWE CBOMCTB  XMMMYECKMX 3JIEMEHTOB,
COEMHEHUMH M MaTepualloB Ha HUX OCHOBE JUId peleHus 3ajad npodeccuoHaIbHON
nesrenprocTH (ITK-18);

- TOTOBHOCTbBIO HCIOJIb30BATh 3HAHUS OCHOBHBIX (PU3MUYECKUX TEOPUHN Ul PELICHUS
BO3HUKAIOIMINX (PU3NYECKUX 33]]au, CAMOCTOSITEIBHOIO MpUoOpeTeHus (PU3NYECKUX 3HaHUH, A
MIOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YMCIE BBIXOJAIIUX 32 MpPEeAeibl
KOMITETEHTHOCTH KOHKpeTHOro HanpasieHus ([1K-19);

- TOTOBHOCTBIO M3ydaThb HAay4yHO-TEXHHYECKYI0 HH()OPMALMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke ucciemoanus (ITK-20).

3aBepIIalOIMM 3TarnoM o0ydeHHs 1Mo HampasieHuto noarotoBku 18.03.01 Xumuueckas
TexHoyorus, npoguito «TexHONOTHs CHUHTETUYECKUX OWOJIOTUYECKH AaKTUBHBIX BEIECTB,
XUMUKO-(apMalleBTUYECKUX IpernapaTtoB M KOCMETHYECKUX CPEACTB» SIBIISETCS 3alluTa
BBIMMYCKHON KBaJIM(PUKALIMOHHOH paboThl OakaiaBpa.

B pesynbrare NpoXOXKIAEHUS TOCYAAPCTBEHHOM MTOTOBOM aTTecTaluu (BBIIOJIHEHUS
BBIMMYCKHON KBaTM(PUKALIMOHHOMN pabOThI) CTYAEHT JOJIKEH:

3HamMb:



- MOPSI0OK OPraHU3alliy, TUIAHUPOBAHUS U MPOBEJICHUSI HAYYHO-HCCIIEI0BATEIHCKUX PaboT
C UCIOJIb30BAaHUEM TOCJICTHUX HAYYHO-TEXHUUECKUX JOCTHKEHUI B JAHHOU 00J1aCTH;

- pU3UKO-XMMUYECKUE OCHOBBI CHUHTE3a TYrOTUIABKMX HEMETAJUTUYECKHX M CHIIMKATHBIX
MaTepuaIoB U MPUMEHSTh 3TU 3HAHUS HA IPAKTHUKE;

- OCHOBHBIC TPEOOBaHUS K MPEACTABICHUIO PE3YJIbTATOB MPOBEIACHHOTO WCCIICIOBAHUS B
BHUJIE HAYYHOI'O OTYETA, CTAThU WJIN JTOKJIA/A;

ymemo:

- CAaMOCTOSTEJIbHO BBIABJIATh TMEPCHEKTUBHBIC HANpPAaBJICHHUS HAYYHBIX HWCCICIOBAHUM,
00OCHOBBIBATh AaKTyalbHOCTh, TCOPCTHUSCKYI0 M TMPAKTUYCCKYI) 3HAYMMOCTH TPOOJIEMBI,
MPOBOJUTh  SKCIIEPUMEHTAJbHBIE HMCCIEAOBAHMS, AaHAJUM3UPOBaTh W  HUHTEPIPETUPOBATH
MOJIyYECHHBIE PE3YJIbTATHI;

- OCYILIECTBJISITH MMOUCK, 00pa0OTKy U aHAJIN3 HAYYHO-TEXHUUECKOW MH(OpMAIIUU IO TeMe
BBITIOJTHSIEMOM pabOThI, B TOM YHCIIE C TPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPUOOpPAX, OPTaHU30BBIBATH MPOBEJACHUE IKCIIEPUMEHTOB U
WCIIBITAHUM, TIPOBOUTH UX 00pabOTKY M aHAIM3UPOBATh PE3yJIbTaThI,

81a0emn:

- METOJIOJIOTUE W METOJMKOM MNPOBEACHUS HAYYHBIX MCCIEJOBAHUMN; HaBbIKAMU
CaMOCTOSITEIPHOW HaydHOW U MCCIIEA0BATEIbCKOM PaOOTHI;

- HaBbIKaMH pa0OThl B KOJIJIEKTHUBE, IJIAHUPOBATh W OPraHU30BBIBATH KOJIJICKTHBHBIC
HAay4YHBIE HCCIICIOBAaHUSA; OBJAJEBATh COBPEMEHHBIMH METOJAaMU MCCJIEHOBAaHUS W aHaIU3a
MOCTABJIEHHBIX TPOOJIEM;

- CIIOCOOHOCTBIO pEIIaTh TOCTaBJICHHbIE 3aJa4M, WCIOJb3Ysl YMEHHUS ¥ HaBBIKA B
OpraHU3aIui HAyYHO-HCCIIEIOBATEIHLCKUX U TEXHOJIOTHIECKUX padoT.

3.Kpartkoe coaepxaHue rocyJapcTBeHHON UTOr0OBOM aTTeCTALIUM.

lNocynapctBenHast utoroBasi arrectanus oOydaromuxcs B (GopMe 3alluThl BBITYCKHOM
kBanudukanronHoii pabotsl (BKP) mpoxoautr B 10 cemectpe Ha 0a3e 3HAHUH, MOJYYCHHBIX
CTyACHTaMH MPU U3Y4eHUU TUCcUUIUIMH HanpaBieHus 18.03.01 Xumuueckas T€XHOJIOTHS.

locynapctBenHast uToroBas arTecTalnus 0OakalaBpoB —  3alllUTa  BBIMYCKHOM
KBIM(UKAIIMOHHON paboOThl MPOBOJUTCS TOCYAAPCTBEHHOM SK3aMEHAIIMOHHOM KOMHCCHeEH
(I'9K).

KonTtponp 3HaHu# oOyuaromuxcs, nmojrydeHHbIX 1pu ocBoernn OOII, ocymecTBasiercs
nyreM nposeneHus 3auuTel BKP u npucBoenus kBanupukanuu «bakaaaBpy».

3amura BKP sBiasercs 00s3arenbHON  MPOIEAYpOM HWTOTOBOM TOCYAapCTBEHHOM
aTTecTallid CTYACHTOB BBICIIMX YYeOHBIX 3aBEJICHUH, 3aBeplIAlONIMX OOy4YyeHHe IO
HaIpPaBJICHUIO TIOJrOTOBKHU OakanaBpuata. OHa MPOBOIUTCS MyOJIMYHO HA OTKPHITOM 3acelaHUuu
I'OK cornacHo yTBep:KJIEHHOMY AeKaHAaTOM TpaduKy, Ha KOTOPOM MOTYT IPUCYTCTBOBATh BCE
KeJarolue.

Martepuanisl, IpeICcTaBIsieMble K 3alUTE:

BBINTYCKHAs KBanu(uKaronHas paboTa (MOsICHUTEIbHAs 3aIUCKa);
3amaHue Ha BoinosiHeHue BKP;

oT13bIB pykoBoauteins BKP;

peuensus Ha BKP;

npe3eHTaIus (pa3gaToyHblii MaTepua), HOAMUCaHHAS PYKOBOIUTENEM;
JOKJIAJ.

B 3agaun I'OK BXonsT BBIABIIEHHE MOATOTOBICHHOCTH CTYICHTa K MPOECCHOHATBHOM
JEeSATENBHOCTH U MPUHATHE PELIEHUSI O BO3MOKHOCTH BbIIAYU €MY JIUILIIOMA.

Pemenune o mpucCyKIeHHH BBIMTYCKHUKY KBanudUKaluu OakaiaBpa MpPUHUMAETCS Ha
3aceqanuu ['OK mpocThiM OONBIIMHCTBOM MPHU OTKPHITOM TOJIOCOBAHWU YJICHOB KOMHUCCHH Ha
OCHOBaHUHU pE3YyJIbTAaTOB WTOTOBBIX HCIBITAHUN. Pe3ynbTartbl ONpenenstoTcss OLEHKaMu
COTIUYHO», «XOPOUIO», «YA0BIETBOPUTEIBHOY, KHEYIOBIETBOPUTEIHLHOY.

OOyyaromuiics WMeeT MpPaBO MOAATh B aNEUIIUOHHYI0 KOMHCCHIO aNeJUISIUI0 O



HapylmIeHWH, 10 €ro MHEHHUIO, YCTAaHOBJIIEHHOH TpOLEAYpbl  3aIIUTHl  BBITYCKHOM
KBAJTM(UKAIIMOHHON pabOThl. ANEIUISIIHUA O HECOTJACUU C Pe3ylbTaTaMH 3alllUThl BBITYCKHON
KBaJTM(UKAIIMOHHON pabOTHl HE TPUHUMAETCSI.

4. O0beM rocy1apcTBeHHOM HTOTOBOM ATTECTALUM.

l'ocynapcTBeHHass MUTOrOBas aTTecTalys MPOXOJUT B § ceMecTpe Ha 0Oa3e 3HAHUH,
MOJYYCHHBIX CTYACHTAMU MpU H3ydeHMH JuciuiuinH HampasieHus 18.03.01 Xumuyeckas
TeXHOJIOTUS TPoPuiTh « TEeXHOJIOTHS TOHKOTO OPraHUYECKOTO CHHTE3a».

KonTpons 3HaHMil  o0ydaroomuxcsi, MOJYYEHHBIX IPd  OCBOEHUM  OCHOBHOM
o0pa3oBaTeNIbHOW  MPOTPaMMBI,  OCYHIECTBISETCS B (OpPME  3aIIUTHl  BBITYCKHOMN
KBaJTM(UKAIIMOHHON PaOOTHI M MPUCBOCHHS KBATU(HUKAIINN «OaKaiaBpy.

Bunel yue6HOM paboTh B 3auetHrpix | B akanewm. B actponom.
eIMHUIIAX Jacax qacax
OO0masi Tpya0eMKOCTh NPAKTHKH MO 6.0 216 162
y4eOHOMY IIAHY
CamocroniTtesnnasi padora (CP) 6,0 216 162
EEEOHHGHI/IQ HanucaHue W odopmieHHe 6.0 216 162

Bua kourpous: 3ammura BKP - - -

4.4.6 ®akyabratuBsl (OT/I)

AHHOTANUA padoyeil MPOrpaMmMbl IMCUUILIMHBI (aKyJIbTATHBA
«'pakaaHckas 3aIMTA B Ype3BbIYaHbIX cuTyanusax» (®T/.B.01)

VYyebnas mucnurummHa " ['paskaHcKas 3alyuTa B YPEe3BBIYAHHBIX CUTYAIMSIX YHTACTCS B
paMKax (haKyJbTaTHUBa.

1. Heap AMCHUNIMHBI -- TOJITOTOBUTH CTYAEHTa K OCMBICIEHHBIM TPAKTUYECKUM
JNeUCTBUSAM 10 OOECHEYeHHI0 CBOEH 0€30MacHOCTH M 3allUThl B YCIOBHUSIX BO3HUKHOBEHHS
Ype3BhIYAHON CUTYAI[MH IPUPOTHOTO, TEXHOT€HHOTO M BOGHHOTO XapaKTepa.

2. B pesyabraTre uU3yYeHHMs AUCUUILIMHBI OOy4YamOmMiics 1O MNporpamMmme
0akajiaBpUaTa J10JIKeH

Obnadams cnenyronumu oowexyromypuvimu (OK), obwenpogeccuonanvuvimu (OIIK) n

npogheccuonanvrvimu (I1K) komneTeHIuMsAMU

- CHOCOOHOCTBIO HCIIOJIB30BATh MPHEMbl OKa3aHUsl MEPBOM MOMOIIM, METOJbI 3alllUTHl B
YCIIOBUSX upe3BbIuaiitnbix cutyanuii (OK-9);

- BIAJICHHEM OCHOBHBIMHU METOJAMH 3aIUTHI IPOU3BOJICTBEHHOTO MEPCOHANA 1 HACEICHHUS
OT BO3MOJKHBIX TOCIICICTBHI aBapHii, karacTpo®, cTuxuiHbix 0enacteuil (OI1K-6);

- CHOCOOHOCTHIO TPUHHUMATh KOHKPETHBIE TEXHUYECKHE pEelIeHUs MpH pa3padoTke
TEXHOJIOTMYECKHUX MPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTUHU C yUYETOM
9KOJIOTMYECKUX TOCIeACTBUI nx npumenenus (ITK-4).

3Hamy!

- XapaKTepUCTUKH TPHUPOJHBIX OEICTBUIN, TEXHOTEHHBIX aBapuii W  KaracTpod Ha
paaualliOHHO, XUMHYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxaromire GakTopsl ApYTux
OIIaCHOCTEM;

- OCHOBBI BO3JCWCTBUSA OMACHBIX (DAKTOPOB YPE3BBIYANHBIX CUTyallMid Ha YEIOBEKa H
MIPUPOIHYIO Cpey, AOMYCTUMBIE TPeIeIbHbIE KPUTEPUH HETaTUBHOTO BO3CHCTBUS;

- Mepbl 0Oe30macHOro TOBENSHHS Tpu MpeObIBAHUM B paiioHax (30HaX)  MOXKApOB,
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHHUS;



- crmocoObl M CpeACTBAa 3aIIMTHl YEIOBEKa OT BO3ACUCTBHS MOpakaoumx (HaKTOpoB
Ype3BbIYAHBIX CUTYaLlUH IPUPOJAHOTO, TEXHOICHHOI'O U BOEHHOI'O XapaKTepa.

ymemy:

- HCIIOJIb30BAaTh  CPEICTBA 3aIUTHl OPraHoOB JbIXaHUS W KOXXHU, MEAMLMHCKHE JUIs
CaMO3alllUThl U OKa3aHUsl IOMOLIM JIPYTUM JIHOJSIM;

- IPUMEHATH MEPBUYHBIE CPEICTBA MOXKAPOTYIICHUS JJIs JIOKAIM3AMKU U TYLIEHUs I0)Kapa,
BO3HHUKIILIETO B ayIUTOpUH (J1abopaTopui);

- OKa3bIBaTh ce0e M APYrHMM TMOCTPAAAaBIINM MEIUIIMHCKYIO TOMOIIb C HCIOJIb30BAHUEM
TaOEIBHBIX U MOAPYIHBIX MEIUITUHCKIX CPE/ICTB.

enademsn.:

- IpuéMaMu IPOBEICHUS YaCTUYHON CaHUTapHOW 0OpabOTKM NpH BBIXOJE U3 pailoHa (30HBI)
PaZMO0aKTUBHOTO, XMMHUYECKOIO U OMOJIOTHUYECKOT0 3arpsi3HEHUS (3apakeHusl);
-- croco0amMu U TEXHOJIOTMSIMU 3alllUThl B YPE3BBIUAIHBIX CUTYALIUSX.

3. KpaTtkoe conep:kaHue JUCHUILINHBI.

1. OmacHoctu mnpupojgHOro xapakrtepa. CrTuxuiiHble O€ACTBHS, SBICHHUS MPUPOIbI
pa3pyLIUTENbHON CUIIBI - 3€MIIETPSICEHUS, HABOJHEHUS, CEJEBble MOTOKHU, OMOI3HHU, CHEXHbIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00OBAJIbl, 3aCyXH, yparaHsl, OypH, MoxKapsl.

2. OnacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu M KaTacTpo(bl Ha paJuallMOHHO
OTTAaCHOM OOBEKTE, XHUMHUYECKH OITAaCHOM OOBEKTe, OHMOJIOTMYECKH OITACHOM OO0BEKTe, Ha
TpaHcmopTe  (PKEJIEe3HOJOPO’KHOM,  aBTOMOOMJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
TUIPOCOOPYKEHUIX; HA KOMMYHaJIbHBIX CHCTEMaX >KM3HE00ecTIeyeH sl

3. OmnacHOCTH BOEHHOrO xapakrtepa. [IpuMeHeHHe OpyXHus MacCOBOTO IMOPAKEHUS
(smepHOrO0, XHMHYECKOTO, OHOJOTHMYECKOro), OOBIYHBIX CPEICTB C  3a)KUTaTeIbHBIM
HaIOJIHEHUEM, HOBBIX BHUJOB OpYXKHS. 30HBI 3apaKE€HUS OT CPEICTB MOPaKEHUS U HX
BO3JICHCTBUE HA HACEJIICHHUE U OKPYXKAIOILIYIO PUPOTHYIO Cpeny.

4. TloxxapHasi 0e30MaCHOCTb — COCTOSIHHE 3allMIICHHOCTH HACEeICeHUs, HMYILECTBa,
oOmiecTBa M rocyaapcTBa OT mnoxapoB. IlokapHas omacHOCTh (IPUYMHBI BO3HUKHOBEHHS
MOKapoB B 3JaHMSX, JIECHBbIC TOKaphl). Jlokamuzamuss U TymieHue mokapoB. I[lpocreiimme
TeXHUYECKHe cpeacTBa noxkapotymienus (oraerymurenu Ol -8, OY-2) u npaBuia nojab30BaHMs
HMHU.

5. KoMIuiekc MeponpusiTUi TpaXJaHCKOM 3aIUThl HACEJICHMUSI.

Onogemienne u wuHGOpMHUpOBaHHE HaceneHus 00 omacHocTH. [IpuHsTHe HaceneHueM
curHaigoB omnosemenus («Buumanue Bcem!», «Bosnymnas TpeBoray, «PanuanumoHHas
OMACHOCTBY, «XHUMHUYEcKas TpeBora», «OTOOW OMacHOCTU») M TOPSAOK JACUCTBUSA IO HHM.
DBakyanusi HaceleHHUs M3 30Hbl omacHOCTH. CrmocoObl 3BakyallMd OKCTPEHHAsl 3BaKyallus
CTYICHTOB U3 ayIUTOPUU MTPH BOSHUKHOBEHUH TOXKapa.

CpenctBa uHAMBUAYaIbHOM 3amuThl opraHos aeixanus (I'TI-7, T'TI-7B, ITI-9, P-2, V-
2K, PITA-1, PIIT-67M, PVY-60M, «®enukcy», I'/I3K, AL, AIT-3, I[13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xkoxu (JI-1, O3K, KUX-4M, KUX-5M) dyenoBeka. MeIUIIMHCKUE CPEJICTBA 3AIIMTHI .

CpenctBa KOJUIGKTUBHOM 3alMThl HacedeHus. HasHaueHuwe,  3alUTHBIE CBOWCTBA
yoexum. I[IpotuBopaguannonusie ykpbiTus (I[IPY, momzemHble memexoaHble MEPEeXOIbl,
3aryyOJlIeHHble CTAHIMM METPOIIOJIUTEHA), IpocTeHie YKpbITHS (TpaHILEH, OKOIIB,
nepekpbIThie menn). [IpaBuia 3ansaTus yoexxuma.

6. OxazaHue NEepBOM MEIUIMHCKONW TOMOIUM IPU OXOraX, PaHEHUSX, 3apaKEHUsX.
IIpoBeneHne 4acTUUHOM caHUTApHONH OOPaOOTKM KOXKHBIX MOKPOBOB YEJIOBEKA IPH BBIXOJAE U3
30H paJMOAKTUBHOIO, XHMHUYECKOTO M OMOJIOTUUECKOTO 3apakeHUs (3arpsi3HEHUs), U3 30H
II0’KapOB.



7. JIuxkBuauus MOCIEACTBUNA 4YpE3BbIYAWHON CUTyaluu. PagpanvoHHas U XuMH4ecKas
pa3BeAKa oyara mnopaxeHus (3apaxeHus). ABapuilHO-cnacaTelbHble paboThl. CrernuaibHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (l€3aKTUBAIMs, Jera3zanus, JAe3MH(EKIus,
JE3UHCEKIUS

8. DKcTpeHHass »HBakyaluss W3 ayauTtopud (1abopaTropuu) B YCIOBHUSX IOXapa,
paZvalliOHHOT0, XUMUYECKOI0, OMOJIOTUYECKOTO 3arps3HEHUS] TEPPUTOPUH € HCIOIb30BAaHUEM
npocreimux cpeacts 3amuThl («Pennkey, I'JI3K, nporusorasa I'T1-7 ¢ AT1T-3).

3. O0beM yueOHOI U CUUIIMHBI

. B 3auyerneix | B akagem. B actpon.
Bunel yue6HOM paboTh
eIMHUIIAX yacax gacax
0o
masi TPYIA0eMKOCTh JAUCHMILIUHBI 10 10 36 97
y4eOHOMY IVIaHY
Konraktnas padora (KP): 0,11 4 3
[IpaxTrueckue 3anstus (113) 0,11 4 3
CamocrositesibHas padora (CP): 0,78 28 21
3auer 3auer
Buja koHTpoJIsi: 3a4eT/3K3aMeH 0,11
(4) ©)
AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIHHBI (PAKyJIbTATHBA
«IlepeBoa HAy4YHO-TeXHUUYECKOi JuTepaTypb» (PT/1.B.02)
1. Heap AUCHMIUIMHBI — TPHOOPETEHHE OOyJarOIIUMUCS OOIIeH, KOMMYHUKATHBHON H

npodeCCHOHANBHOM KOMIIETEHIIUHA, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax s3bIKOBOU
MOATOTOBKM  TO3BOJISET BBINOJHATH Pa3InyHbIe BUABI MPOPECCHOHAIBHO OPUEHTUPOBAHHOTO
nepeBoja B MPOU3BOJACTBEHHOW W HAy4YHOW JI€ATEIHLHOCTH.

2. B pe3yabraTre wuU3yYeHHMs JAUCUMILUVIMHBI OOy4YalOIMHCA MO MNporpamMmme
0akajiaBpUaTa J10JIKeH
Obnadams  cnepyromumu  oomekynbTypHbiMu  (OK) wu  mpodeccuonanbapiMu  (I1K)
KOMIICTCHITUSIMH:

- CIIOCOOHOCTh K KOMMYHHUKAIIUN B YCTHOW U MUCBMEHHOM OpPMax Ha PYCCKOM M HHOCTPaHHOM

SI3bIKAX VIS PEIICHUS 3314 MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO B3aumoaeictus (OK-5);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(DOPMAIMIO, OTEYSCTBEHHBIN U 3apyOS)KHBIH
omeIT 110 TeMatuke ucciaenoBanus (ITK-20).

3HAMb:

- OCHOBHBIE CIIOCOOBI JTOCTHKCHHSI SKBUBAJICHTHOCTH B IIEPEBOJIC;

- OCHOBHBIC TIPUEMBI TIEPEBO/IA;

SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKIIUU SI3bIKA KAK CHCTEMBbI;

- JOCTaTOYHOE ISl BHIMOTHEHUSI TIEPEBOIa KOJNYECTBO JIEKCUUECKUX AUHHMIL, (pa3eoIOrH3MOB,

B TOM YHUCJI€ COIIMANBHBIX TEPMUHOB M JINHTBOCTPAHOBETYECKUX DPEaIHii;

ymems:

- MPUMEHSTh OCHOBHBIE ITPUEMBI IEPEBOJIA;

- OCYIIECTBJISATh MUCHbMEHHBIN MEPEeBOJ ¢ COOMOIECHUEM HOPM JIEKCHUECKON HKBHUBAJICHTHOCTH,

coOI0ICHHEM IPaMMAaTHYECKIX, CHHTAKCHUECKUX M CTUIHUCTUYECKUX HOPM;

- 0(hOpPMIISITH TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PENAKTOPE;

- OCYIIECTBIISTH MEPEBOJI C COONIOIEHUEM HOPM JIEKCUYECKOM AKBUBAIEHTHOCTH, COOIIOICHIEM

rpaMMAaTUYECKUX, CHHTAKCUYECKUX U CTHIMCTHYECKUX HOPM TEKCTa MEePEBOIa H TEMIIOPATBHBIX

XapaKTePUCTUK UCXOIHOTO TEKCTa,

enademn:



- METOAUKOM MpPEeNepeBoI4eCKOro aHaIu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY BOCIIPHUSATHIO
HCXOJIHOTO BBICKA3bIBAHNU,

- METOJUKOW TOJArOTOBKM K BBINOJHEHUIO TMEPEBOJA, BKIIOYAs MOWCK HH(pOpMAIMHU B
CIIPaBOYHOM, CIIELIUATIbHOM JINTEPATypPE U KOMIIBIOTEPHBIX CETAX;

- OCHOBAMHM CHCTEMBI COKPAICHHON I1EpEBOIYECKOM 3alIMCH IIPU BBIIIOJHEHUHU IIEPEBOAA;

- OCHOBHOM MHOSI3BIYHOW TEPMHUHOJIOTMEN CIEIIUAIBHOCTH,

- OCHOBaMH pedepupoBaHUs 1 aHHOTHPOBAHUS JIUTEPATYPHI IO CIIEIIHATILHOCTH.

3. KpaTtkoe conep:kanue IUCHUIIINHBI:
Beenenue. Ilpeamer u posb mepeBoga B COBpeMEHHOM oOriecTBe. Pasnndnbie BUIBI TIepeBoa.
3azauu 1 MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.

Monynsb 1:

1.1. CpaBHeHuHEe TIOpAZIKA CJIOB B aHTJIMMCKOM U PYCCKOM TpemoxkeHusix. [lepeBoa mpocrtoro
MTOBECTBOBATENILHOTO NMPEAIOKEHNS HACTOSIIET0, OyIyIIEro U MPOIIeIIIero BPeMEHH.
OcoOeHHOCTH TepeBOJa BOMPOCUTENBHBIX WU OTPHUIATEIbHBIX MPEAJIOKEHUNH B pa3IMUHBIX
BpeMeHax.

1.2 IlepeBox mpemnoxenuit Bo BpemeHax Indefinite, Continuous. Urenue u mepeBoa Mo Teme
"Xumus".

Monyns 2.

2.1. IlepeBoa mpetokenuit Bo Bpemenax rpymi Perfect, Perfect
Continuous (yTBepAUTEIbHBIE, BOMPOCUTENbHbIE M OTpHIarenabHble (popmbl). OcoOeHHOCTH
yHoTpeOIeHUs] BCIOMOTaTeIbHBIX IJ1aroJios.

2.2 IlepeBoj cTpaaaTenbHOTO 3aj10ra. TpyaHbIE cllydad IEPEBOJIa CTPAJATEIBLHOIO 3aJI0Ta.
Urtenne u mepeBoj TekCTOB mo Teme "Hayka u HaydHble MeTObl". AKTUBHU3AIUS JIEKCUKHU
MIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa MpUAATOYHBIX TPEAJIOKECHHI.

[IpunaTounsle nmoanexamue.
[Ipunarounbie cKkazyeMble.
[IpunaTounslie onpeaenuTeIbHbIE.
[Ipunatounbsie 06CTOATENBCTBEHHBIE, IPUIATOYHBIE JOTIOJHUTEIbHBIE.
2.4. Turbl YCIOBHBIX MIPEIIOKEHUH, MpaBUiIa U 0COOCHHOCTH UX MEPEBO/IA.
[IpakTuka nepeBojia Ha nmpuMepax TekcToB 0 Xumuu, .M. Menaeneese, Hayke U TEXHOJIOTHH.
2.5. IlepeBoa mpeIOKEHU C y4eTOM MpaBuia corjlacoBaHusi BpemeH. lIpsiMas u KocBeHHas
peub.
2.6. PaznuuHble BapuaHThI IEPEBOIA CYILIECTBUTEIHLHOTO B MPEATI0KEHUH.
2.7. MopalnbHbI€ I1arojibl 1 0COOEHHOCTH UX TMEepeBO/Ia.
Pa3Butne HaBpIKOB nepeBoia 1o teme "Hayka 3aBTpaiinero aus".
2.8. CnennanbHas TepMuHoiorus o teme "Jlaboparopus".
2.9. Cokpamenus. OcobeHHOCTH UX TepeBoja. Pa3BuTHe HaABBIKOB IEpEBOJa Ha IMpPUMEpE
TeKCcTOB 1o TeMe "JIabopaTopusi, u3MepeHus B XuMuu".
Monyns 3.

3.1. Hennunele hopMbI raroa.

Nudunutus (HeonpeneneHHas ¢popma raarona). Poas nHGUHUTHBA B MPENIOKEHUN U BapHAHTHI
repeBojia Ha pycCKui sA3bIk. IIpuyactus u repynaui.

3.2. HpUHUTHBHBIE 0OOPOTHI.

O6opot nomnonHeHue ¢ HHGUHUTHBOM. BapuaHThl mepeBojia Ha PYCCKUM s3BIK. TEpPMHHOIOTHS
110 TeMe "COBpEMEHHBIE TEXHOJIOTHH "

3.3. OGoport noyiexaiee ¢ MHPUHUTHBOM. Pa3nuuHble BApHaHThI IEPEBOIA.

Tepmunonorus o reMe "Xumuueckas TEXHOIOTHA'".

3.4. TlepeBoa MpUUACTHBIX 0OOPOTOB.

AOGComOTHBIN pudacTHRI O0OPOT U BapHAHTHI NIEPEBO/IA.

Pa3BuTHe HaBBIKOB NepeBoia Mo Teme "XuMuueckas TeXHOJIorus'".



4. OObeM AUCIUIUIMHBI ¥ BUJIBI y4eOHOM HArpy3Ku

Bcero 1 cemectp 2 cemecTp
Buner yae6HOM paboThI B B B B 3au. B B 3au. B
3a4. | akaj. | actp. . akaj./actp. . akaj./actp.
€l. | Jacax | yacax . yacax . yacax
OO0mas Tpy10€eMKOCTh
JUCHUILINHEI 110 4.0 144 108 2,0 72/54 2,0 72/54
Y4eOHOMY ILIAHY
AyAMTOpHbIE 3aHATHSI: 0,44 16 12 0,22 8/6 0,22 8/6
Jlexuuu (Jlek) - - - - - -
}g’;‘)m‘*ecm BAHIHA | 044 | 16 | 12 | 022 8/6 0,22 8/6
JIaGopaTopHble 3aHATHS i i i i i i
(JTab)
CamocrosessHas 334 | 120 | 90 | 167 | 6045 | 167 | 60/45
padora (CP):
CamocTosiTennbHOE
W3yUYeHHE Pa3/IeiioB 3,34 120 90 1,67 60/45 1,67 60/45
JTUCIUTUINHEI
Bua xoHTpOJISA: IK3aMeH 3auer 3aver 3auer
0,22 (8) 6 0,11 (4/3) 0,11 (413)




	4.4.1. Дисциплины обязательной части (базовая часть)
	Аннотация рабочей программы дисциплины  «Иностранный язык» (Б1.Б.01)
	− представлениями об основных этапах в истории человечества и их хронологии;
	Аннотация рабочей программы дисциплины  «Физическая культура и спорт» (Б1.Б.04)
	1. Цели дисциплины:
	Контрольный раздел. Критерием успешности освоения учебного материала является оценка преподавателя, учитывающая регулярность посещения обязательных учебных занятий, знаний теоретического раздела программы и выполнение установленных на данный семестр к...

	Уметь:
	Владеть:
	3. Краткое содержание дисциплины:
	3. Функция одной переменной. Предел функции. Непрерывность функции.
	4. Дифференциальное исчисление функции одной переменной.
	5. Интегральное исчисление функции одной переменной.
	2 СЕМЕСТР
	2. Кратные интегралы.
	3. Криволинейные и поверхностные интегралы.
	3 СЕМЕСТР
	1. Дифференциальные уравнения первого порядка.
	2. Дифференциальные уравнения второго и n-го порядка.
	3. Системы дифференциальных уравнений.
	4. Числовые и функциональные ряды.
	5. Заключение.
	Аннотация рабочей программы дисциплины  «Физика» (Б1.Б.07)
	Уметь: (1)
	Владеть: (1)
	3. Краткое содержание дисциплины: (1)
	Семестр 2
	Аннотация рабочей программы дисциплины  «Физическая химия» (Б1.Б.10)
	Модуль 2. Термодинамика поверхностных явлений
	Модуль 3. Адсорбционные равновесия
	Модуль 4. Электрические явления на поверхности
	Модуль 5. Кинетические свойства дисперсных систем
	Модуль 6. Агрегативная устойчивость и коагуляция дисперсных систем
	Модуль 1. Электрические цепи
	1.1. Основные определения, описания параметров и методов расчёта электрических цепей.
	Основные понятия и обозначения электрических величин и элементов электрических цепей. Основы электробезопасности. Основные понятия теории электрических цепей. Основные принципы, теоремы и законы электротехники. Методы моделирования, анализа и расчёта ...
	1.2. Электрические измерения и приборы.
	1.3. Анализ и расчёт линейных цепей переменного тока.

	Модуль 2. Электромагнитные устройства и электрические машины
	2.1. Трансформаторы.
	Назначение и области применения трансформаторов. Устройство и принцип действия однофазного трансформатора. Анализ электромагнитных процессов в трансформаторе, схема замещения. Потери энергии в трансформаторе. Внешние характеристики.
	2.2. Асинхронные машины.
	3.2. Источники вторичного электропитания и усилители электрических сигналов.

	Аннотация рабочей программы дисциплины  «Безопасность жизнедеятельности» (Б1.Б.16)
	1.1. Основные определения и положения.
	Химическая технология - наука об экономически, экологически и социально обоснованных способах и процессах переработки сырья с изменением его состава и свойств путем проведения химических и физико-химических превращений в предметы потребления и средств...
	1.2. Химическое производство.
	2.2. Химические процессы.
	Определение. Классификация химических процессов по различным признакам - химическим (вид химической реакции, термодинамические характеристики, схема превращений) и фазовым (число и агрегатное состояние фаз).
	2.3. Химические реакторы.
	Определение и назначение химического реактора. Реакторы в химических и нехимических отраслях промышленности. Обзор типов химических реакторов, их структурные элементы (реакционная зона, устройства ввода и вывода, смешения, разделения и распределения п...
	2.4. Промышленные химические реакторы.
	3.1. Структура и описание химико-технологической системы.
	3.2. Анализ ХТС.
	3.3. Синтез ХТС.
	Понятие и задачи синтеза (построения) ХТС. Основные этапы разработки ХТС. Роль математических и эвристических методов.
	Модуль 4. Промышленные химические производства.

	Аннотация рабочей программы дисциплины  «Системы управления химико-технологическими процессами» (Б1.Б.19)
	Аннотация рабочей программы дисциплины  «Основы экономики и управления производством в технологии синтетических биологически активных веществ, химико-фармацевтических препаратов и косметических средств» (Б1.В.1.01)
	3. Краткое содержание дисциплины: (2)
	2.Математическая статистика.
	Аннотация рабочей программы дисциплины  «Начертательная геометрия в технологии синтетических биологически активных веществ, химико-фармацевтических препаратов и косметических средств» (Б1.В.1.09)
	2. В результате изучения дисциплины обучающийся по программе бакалавриата должен:

	Аннотация рабочей программы дисциплины  «Элективные дисциплины по физической культуре и спорту» (Б1.В.1.22)
	Аннотация рабочей программы дисциплины
	«Введение в химическую фармакологию» (Б1.В.1.ДВ.07.02)
	Программы практик
	Организация научно-исследовательской работы обучающихся.

	 основные принципы, методы и формы контроля технологического процесса и качества продукции;
	 основные нормативные документы по стандартизации и сертификации продукции предприятий по производству БАВ, лекарственных, косметических средств;
	 использовать технические средства для измерения основных параметров технологического процесса, свойств сырья и продукции предприятий БАВ, лекарственных, косметических средств;
	 способностью и готовностью осуществлять технологический процесс в соответствии с регламентом.
	4.4.5 Государственная итоговая аттестация (Б3)
	1. Опасности природного характера. Стихийные бедствия,  явления природы разрушительной силы -  землетрясения,  наводнения, селевые потоки, оползни, снежные заносы, извержение вулканов, обвалы, засухи, ураганы, бури, пожары.
	2. Опасности техногенного характера. Аварии и катастрофы на радиационно опасном объекте, химически опасном объекте, биологически опасном объекте; на транспорте (железнодорожном, автомобильном, речном, авиационном); на гидросооружениях; на коммун...
	3. Опасности военного характера. Применение оружия массового поражения (ядерного, химического, биологического), обычных средств с зажигательным наполнением, новых видов оружия. Зоны заражения от средств поражения и их воздействие на население и окр...
	4. Пожарная безопасность – состояние защищенности населения, имущества, общества и государства от пожаров. Пожарная опасность (причины возникновения пожаров  в зданиях, лесные пожары). Локализация и тушение пожаров.  Простейшие технические сре...
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