4.4. AHHOTAUMH Pad0YHUX MPOrPaAMM AUCHHUIINH
4.4.1. lucuMninHbl 00s13aTe/IbHON YacTH (02a30Bast 4aCTh)

AHHOTAUsA padoyeil MpOorpaMMbl IMCHUTIINHBI
«Aunoctpannslii a3b1k» (b1.6.1)

1. Ieab AUCHMIUIMHBI — TPHOOpeTEeHHE O0YyJarONIUMUCS OO0IIel, KOMMYHUKATUBHOH M
npoheccHoHaTBbHON KOMIICTCHIIMH, YypPOBEHb KOTOPBIX Ha OTHAEIBHBIX JTamax
SI3BIKOBOM MOATOTOBKH TO3BOJISIET UCIIOJIB30BaTh HHOCTPAHHBIN SI3bIK MPAKTHYECKH KaK B
npodeccnoHanbHON (IPOM3BOJCTBEHHOM W HAYYHOW) JNESTEIBHOCTH, TAK U JUIA IIeTIeH
caMm000pazoBaHMsI.

2. B pe3yabraTe M3y4YeHHs JUCHUILUIMHBI OOyYalIIWiicA 1O mporpamMme
O0axajiaBpuaTa J10JI/KeH:

Obaaoams cnenyomuMu oOekyabTypHbIMU (OK) KoMneTeHuusIMu:

- CIIOCOOHOCTh K KOMMYHHKAIIUU B YCTHOW U MUChMEHHOM (hopMax HA PYCCKOM U
WHOCTPAHHOM SI3bIKaxX JIJIsl PEIICHUS 337]a4 MEKJIMIHOCTHOTO U MEKKYIBTYPHOTO
B3aumoerctus (OK-5).
3namo:

— OCHOBHBIE  CIOCOOBI  COYETAEMOCTU  JIEKCUUYECKUX €IWHUI] W  OCHOBHBIC
CIIOBOOOpAa30BaTEIbHBIC MOJICIIN;

— PYCCKHE SKBHBAJICHTHI OCHOBHBIX CJIOB U BBIPKEHHUI PEUH B MPOIECCE MEKITUIHOCTHOTO
1 MEXKYJIBTYPHOTO B3aUMOJICHCTBUS,

— OCHOBHBIE MPUEMBI U METO/Ibl peeprupOBaHUsI U aHHOTUPOBAHUS JIUTEPATYPhI;

— TMACCUBHYI0 M AaKTHBHYIO JIEKCUKY, B TOM 4YHCJEe OOLIEHAYYHYI0O U CHEIHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO JUIsl padOThI HaJl TATIOBBIMHU TEKCTAMU;

— IpHeMbl pabOThI C OPUTMHAIBHOM JIUTEPATYPOIl HA HHOCTPAHHOM SI3bIKE.

Ymemo:

— paboTaTh C OPUTHHAIILHOW JTUTEPATYpOH Ha MHOCTPAHHOM SI3BIKE;

— paboTaTh CO CIIOBapeM;

— BECTH IEPENUCKY Ha MU3Y4aeMOM S3bIKE C LEIbI0 MEKINYHOCTHOIO U MEXKKYJIBTYPHOTO
B3aMMO/JICHCTBUS;

— BECTM  PEUEBYI0  JIEATEIBHOCTh  NPUMEHUTENbHO K  chepe  ObITOBOM
npodeccuoHaIbHON KOMMYHHUKAIUH.

Braoemy:

— UWHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXKIUYHOCTHOIO U MEXKYIBTYpPHOTO OOIICHHS,
HaBbIKAMU U YMEHHMSIMH PEUYEBOM NEATEIbHOCTU NMPUMEHUTEIBHO K cdepe ObITOBON U
npodeccuoHabHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIHMYHOMN peuH;

— OCHOBaMH pedepupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPhl HA U3y4aeMOM MHOCTPAHHOM
SI3bIKE.

3. Kpatkoe cogep:xaHue TUCHHUILUIUHBI:
Beenenue. IIpeamer u posb HHOCTpaHHOTO si3bIKa. KpaTkue uctopudeckue cBefeHus 00
M3y4aeMOoM s3bIKe. 33[]a4i U MECTO Kypca B MOJIrOTOBKE OakaliaBpa TEXHUKU U TEXHOJIOTHH.
Monayas 1. | 'pammaTideckue TPYAHOCTH U3y4aeMOTO SI3bIKA!
1.1 JInuHble, NPUTSHKATENBHBIE U IPOYUE MECTOUMEHHS.

CrpsixkeHue riarosia-cBsi3Ku.

N3menenue rnarona-cBsi3ku B ¢opMmax HacTosmero BpemeHd. OOpa3oBaHHE pa3iIHMYHBIX
BHUJIOBPEMEHHBIX (popM ¢ momomiplo Tiarona-cBs3ku. OOpazoBaHue u ymnotpebnenue ¢Gopm
MAacCUBHOTO 3ajiora. V3MeHeHWe TIIarojia-CBS3KM B PAa3NIUYHBIX (OpMax MPOIISANIET0 U
Oymaymiero BpeMeHH. [ 1aro-cBsi3ka B OTPUIIATENBHBIX TPEIOKEHUSIX.

1.2 Tlopsimok cnoB B npemsioxkeHuu. [Ipsmoii mopsiioK ClIOB YTBEPAUTEIBHOTO MPEIOKEHUS B
pa3IMYHBIX BUJOBpeMEHHBIX (opmax. HM3MeHeHHe TOpsAaKa CIOB B  BOMPOCUTENIBHBIX



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:

Bun yue6HOMI paboThI B B Pacnipenenenue
3aYETHBIX | aKaJeM. 4acoB I10
ceMecTpam




eAMHUIIAX yacax | Cemectp 1 | Cemectp 2 | Cemectp 3
AK.4achl AK.4achl AK.4achl
(3BET) (BET) (BET)
Oomas TPY10E€MKOCTh 8,0 288 72 72 144
AUCUMUILIMHBI MO Yy4eOHOMY (2) (2) 4)
IJIAHY
AyIMTOpHBIE 3aHATHS: 0,95 34 11 11 12
(0.31) (0.31) (0.33)
Jlexuuu (Jlek) - - - -
[Ipaktuueckue 3ausarus (113) 0,95 34 11 11 12
(0.31) (0.31) (0.33)
CamocrosiTesibHasi padoTa 6,6 203 57 57 123
(CP): (1,6) (1,6) (3,4)
Bun KOHTPOJIA: 0,45 17 3auer 3auer JK3aMeH
3aueT/3K3aMeH 4 4 9
0,1) 0,1) (0,25)

AHHOTanus padoyeil nporpaMmsl AUCHUILIUHBI «Puiaocopusn» (b1.b.2)

Heapr pucnmmimubl «dunocodus» — chopMUpoOBaTh Yy CTYIEHTOB KOMIUIEKCHOE
MIpe/ICTaBIeHHE O PO U MecTe GUIOCOPUN B CHCTEME F'yMaHUTAPHBIX, COIMAIBHBIX U
€CTECTBEHHbIX HAyK, I[IO3HaKOMUTb HX C OCHOBaMHU (punocockoro 3HaHHS,
HEO0OXOIMMBIMHU ISl pEIICHUs TEOPETHUECKUX U MPAKTUUYECKUX 3a/1au.

B pe3yibTare u3yuyeHus JUCUMILIMHBI 00yYAKOIIMIACS M0 MPorpamMmMe 0akajaBpuara
HOJIAKEH:

Obnadams cnenyronumMu 001meKyIbTypHbIMU (OK) KOMIIETeHITUSAMU

CIIOCOOHOCTBIO HMCIOJIb30BaTh OCHOBBI (puimocopckux 3HaHUM st QOPMHUPOBAHUS
MuUpoBo33peHyeckoit mosuiuu (OK-1);

3namo:

OCHOBHOE€ COJIEp’KaHUE TJABHBIX (HUI0CO(CKUX IIKOJ M HANpPaBIIEHUH, MpeaCTaBUTENCH
9THX ILIKOJ, CBSI3b M pa3iuuue UX (QUIocOPCKUX HAeH, CBSI3b MUCTOPHUKO-PHIOCO(HCKUX
KOHLIETIUI ¢ COBPEMEHHBIMH Mpo0OIeMaMy UHIUBUAYAIbHON 1 001IECTBEHHOM KU3HU.
Ymemy:

MOHUMATh M aHAIU3HPOBATH MHUPOBO33PEHUYECKHE, COLMAIbHBIE U WHIUBUIYAIbHbBIE
mpoOieMbl COBPEMEHHON J>KHU3HHM;, T'PaMOTHO BECTU JAUCKYCCHIO, apryMEHTHPOBAHHO
OTCTaWBaTh CBOIO TMO3HIMIO MO 3HAYUMBIM (unocopckuM mnpobiemMaM COBpEMEHHOU
KU3HU, OMHUPAsCh HA HapabOOTaHHBIA B UCTOpUHM (uigocoduu MaTepuan; MPUMEHSITbH
noytyueHHble punocodckue 3HaHMsI K PEHICHUIO MPO(ecCHOHABHBIX 33/1a4;

Braoemy:

MPEJCTAaBICHUAMHU O (PUIOCO(UU KaK HAyKe U CHCTEME IIEHHOCTEH, ee MecTe B CUCTEME
T'YMaHUTAPHOTO 3HAHUSA; OCHOBAMHU (HIOCO(PCKOTO MBIIUICHHUS; KaTeropualbHbIM
anmnapaToM H3y4aeMOW AUCHUIUIMHBI, (PUI0CO(MCKUMU METOJaMH aHaiH3a Pa3TUYHbIX
npo6isem, HaBbIKaMu (UI0CO(CKON KyabTyphl Ul BBIPAOOTKH CUCTEMHOTO, LI€JI0CTHOTO
B3IJIs1/1a HA JICMCTBUTENIBHOCTh U MECTO XUMHMM M XUMHUYECKOW TEXHOJOIMU B LEJIOCTHOM
KapTUHE MUpA.

Kparkoe cogepxanue 1ucUMNIUHBI:

Beenenue. @unocodus, ee MPOUCXOKICHNE U POJIb B OOIIECTBE.

Monyas 1. OcHoBHBIEe (HI0COPCKHE HIKOJIbI.




Antnunas  ¢wiocodus  (mocokparukm, coductel, Cokpar, Jemokput, Ilmnarown,
ApucTOoTeNnb, TUHUCTHYECKU-pUMCKas (unocopus). OcHOBHBIE TPOOIEMBI  CPEIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. Dunocodpuss Hosoro Bpemenum (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas xnaccuueckas ¢unocodus. Pycckas ¢punocodus XIX —
XX BB. OcHOBbl MapkcUCTCKOH ¢Qunocoduu. OCHOBHbIE HANpaBICHUS COBPEMEHHOMN
¢dmtocopun.

Moays 2. ®unocodpckue KOHUENUUU ObITHS U MO3HAHMS.

[Ipobnema ObiTust B mcropun ¢mnocoduu. I[loHATHS MAaTEPUAIBHOTO W HUACATBHOTO.
OcHoBHbIe (unocockre HampaBiIeHUS: MaTepualu3M W uaeanu3M. [IpuHOMD TI006aIBPHOTO
3BOJIFOIIMOHU3MA B COBPEMEHHOW HAYYHON KApTHHE MUPA.

Konnenuumu npocTpancTBa U BpeMEHH B UCTOPHH GHIIOCO(UHN U HAYKH.

[Ipoucxoxnenue coznanus. Posib Tpyaa B mpoucxoxaeHuu co3Hanus. Mneanucruueckue
U MaTepuaJucTHuecKue KoHuenuu co3HaHus. Co3Hanume u Mo3r. Co3HaTrenpHOE U
6ecco3HarenbHoe. Co3HaHuE U A3bIK. CO3HaHNE U CaMOCO3HAHHE.

Konuenuun rHoceosoruu B HCTOpUM  (puiocouu: CEHCyallu3M, palUOHAIU3M,
CKENTHUIU3M, arHOCTUIM3M, KOHILIETIIINS BPOKJICHHBIX HIeH, anpuopu3M. /{uanekTuka no3HaHus:
YyBCTBEHHOE U panuoHaibHOe. OCHOBHbIE TEOPUU UCTUHBI.

MoayJs 3. IIpodJiembl yesioBeka B puiaocopuu.

UYenosek kak mpeaMer puiocodckoro ananusza B uctopuu ¢puiocoduu. Ilpoucxoxnenue
YelloBeKa: IMPUPOJIHbIE U COLMAJIbHBIE YCIOBUS AaHTPOINOCOLMOTeHe3a. buonornueckoe u
colMalibHOE B yenoBeke. HAMBH, MHANBUIYaIbHOCTb, TUYHOCTb.

CwmpIcT )XKM3HU W TIpeIHa3Ha4YeHHe denoBeka. JKu3Hb, cMepTh, OeccmepTHe. J[BrkeHme
HEHACWIHs, €ro pojib B coBpeMeHHOM >ku3HH. llenu u uenHoctu. CBoboga Boau U
OTBETCTBEHHOCTh IMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKHE IEHHOCTH.

Monyab 4. ®uiiocopusi HCTOPUM U 001IECTBA

YeoBeKk B CHCTEME COIHMANBHBIX CBs3ed. JIMYHOCT, M Macchl, cBoOoJa U
HeoOxomumocTh. Dunocodus ucropuu: QopmanvoHHAsS U IUBWIM3ALMOHHAS KOHIIETIUU
ucTopuyeckoro pasButus. [Iporpeccucrckue W HUKIMYECKHE MOJENH pa3BUTus. [noOanbHbIE
npo0ieMbl coBpeMeHHOCTH. KoHlenust ycToiunBOro pa3BUTHS U CLieHapUu OyIyIIero.

OO6mectBo u ero crpykrypa. ConuanbHas, TOJIUTUYECKass M JyXOBHas cQepsl
obmectBa. Konnenuuu rocyaapctsa B uctopuu guiaocodckoit Mpiciu. ['paxkaanckoe oOIecTBo
Y IIPaBOBOE TOCYIApCTBO.

Moayasb 5. ®uiiocodpckue npodjaeMbl XHMUHM U XUMHYECKOH TEXHOJIOT U

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €0 METOABI U (POPMBL
Hayunsie peBosonnyd M cMeHa THUIIOB paluoHalbHOCTU. Hayka B coBpeMeHHOM Mupe. DTHKa
HAyKH ¥ OTBETCTBEHHOCTh YYEHOTO.

[IpobGnema cooTHomieHUsT HayKd H TexHHKU. ColManbHble MOCIEACTBHUS HAy4YyHO-
TEXHMYECKOTO Tporpecca. DTUYECKHME M SKOJIOTMUECKHE HUMIEPATUBBI PA3BUTHUA HAYKU U
TEXHUKH.

MecTo XUMUHU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHAs MpobieMa XUMHUHU KaK HAyKU U
npousBojcTBa. llenmn w  3amaum  xumudeckod — TexHonoruu. Crneuuduka XUMHUKO-
TEXHOJIOTUYECKOT0 3HaHUs: PYHAaMEHTAIbHOE U MPUKIIAJHOE, SMIIUPUIECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOI TUCHUNIHHBI:

. B 3aueTHBIX B akagem.
Buasbl yuedHoit padoThI
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IVIaHY 3,0 108
AyIUTOpHBbIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,22 8
JlaGopatopusble padoTsl (JIab) - -
[Ipaktuueckue 3ausarus (113) 0,11 4
CamocrositesbHas padora (CP): 2,42 87




Buja nToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH ‘ 0,25 ‘ Ik3ameH (9) ‘

AHHOTanus padoyeil NporpaMMbl TUCHUIIUHBI
«Hcropus» (b1.b.3)

1. Heab IUCHMIVIMHBI — (GOPMHPOBAHHE Y CTYACHTOB KOMIUIEKCHOTO IPEICTABICHUS O
poJii U MCCTC HCTOPHUHU B CUCTCMC T'YMAHUTAPHBIX W COLMAJIBHBIX HAYK, KYJIBTYPHO-
UCTOPHUYECKOM cBOe0oOpasuu Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM IIpoLiecce, 00
0COOEHHOCTSIX M OCHOBHBIX dTalax €€ MCTOPUYECKOTO PAa3BHUTHUS; BBEICHUE CTYIECHTOB B
Kpyr HCTOPUYECKHX TMpOoOJIeM, CBA3aHHBIX C OOJIACTBIO Oyaymiedl mpodeccnoHaTbHON
JEATEIbHOCTH.

2. B pe3yabTare H3yueHHs JMCHUILUIMHBI 00y4YaloLIUiicsl MO0 MporpamMme fakajiappuara
JOJIZKEH

Obaaoams crnenyromumu oOmekyabTypHsIMU (OK) koMneTeHuusIMu:

— CHOCOOHOCTh aHAJIM3UPOBATh OCHOBHBIE ATalbl M 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuTHs 001IecTBa 1151 GOPMHUPOBAHUS rpaxkaanckoi mosummu (OK-2).
3namo:

— OCHOBHBIE HaINpaBJIeHUs, TPOOIEMbI U METO/Ibl HICTOPUUECKOIN HAYKH;

— OCHOBHBIE 3Tallbl U KIIF0YEBBIE COOBITHS McTopun Poccun u mupa;

— OCOOEHHOCTM  pa3BUTHUA  POCCHMCKOrO  TOCYIJapCTBa,  BBIJAIOIIMXCS  JAesTeneit
OTEUECTBEHHON U BCEOOIIeH HCTOPHUH.

Ymemo:

— COOTHOCHUTH OOIIME HCTOPUYECKHE MpPOLECChl U OTAeNbHble (DAKThI; BBISBIATH
CYIIECTBEHHBIE YEPThl MCTOPHUYECKUX IMPOLIECCOB, SIBICHUM M COOBITHI; aHATM3UPOBAThH
COLIMANIbHO-3HAUYMUMBIE TTPOOJIEMBI;

— (opmynupoBaTh U apryMEHTHUPOBAHO OTCTAUBATh COOCTBEHHYIO MO3ZUIIMIO 110 PA3IUYHBIM
npooseMaM UCTOPHH.

Braoemy:
— MpelCTaBICHUsIMHU 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS;
— MpeJCTaBICHUSIMU 00 OCHOBHBIX dTanax B HCTOPUH YEIOBEUECTBA M UX XPOHOJIOTUH;

— KaTeropualbHO-TIOHATUNHBIM aIlllapaToM U3y4acMOU JUCLIUILINHBL,
— HaBBIKaMU aHAJIN3a HCTOPUYECKUX UCTOYHUKOB.
3. Kparkoe conepxanue 1uCUMILIUHBI:

B coneprxaHue Kypca BKIIOYAeTCs MOHATHE 00 MCTOPUM Kak HayKe, 0 €€ MecTe B CHCTEME
COLIMANIBHO-T'YMAHUTAPHBIX HAyK, U3JIaraloTCsl OCHOBBI METOI0JIOTUH UCTOPUYECKON HAYKH.

PackpbiBaeTcs coiep)kaHue M 00Ias XapaKTepUCTHKA OCHOBHBIX 3TAllOB OTEYECTBEHHOM
ucrtopuu. Hauvano poccuiickoii rocynapctBeHHOcTH. KueBckass Pych. OTHOKynbTypHBIE U
COLIMAIIBHO-TIOJINTUYECKUE IIPOLECCHI CTAHOBJIEHUSI POCCUIICKON rocynapcTBeHHOCTH. [Ipunsatue
XpUCTHAHCTBA.

Pycckue 3emumn B XII — nauane XVI BB. O6pasoBanue Poccuiickoro rocynapcrtBa, €ro
uctopuueckoe 3Hauenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapcto B XVIII Beke — Beke MOAEpHHU3alMU U MPOCBelIeHUs. Peopmbl
Iletpa I xak mepBas MOIBITKa MOJEPHMU3ALMU CTpaHbl, €€ ocobeHHOcTH. PopmMupoBaHME
Poccuiickoii umnepun. OCHOBHBIE HAINpPaBIECHUs «EBPOIEU3ALMW» CTPaHbl. OBOJIOLUSA
COLIMANIBHOM CTPYKTYpbI o01ecTBa. JlanpHeliee pacmupenue rpanul Poccuiickoit umnepuu.

Poccus B XIX cronerun. IlpomsbinuienHslii nepesopot B EBpome u Poccun: obuiee u
ocobenHoe. Baxneiinme ycnosus nepexosaa Poccun k HHAYCTpUAIbHOMY OOIIECTBY — pElLICHHE
KPECTBSIHCKOI'O BOIIpOCa 51 OTpaHHUYEHUE CaMOJEpIKaBUsl. JIIUTENBHOCTD,
HENOCJe0BATeNbHOCTh, [HMKIMYHOCTh TMpolecca OypikyazHoro pedopmupoBanus. Poib



CyOBEKTUBHOTO (pakTOopa B MpeojofieHuH oTcraBaHus. Pedopmbr XIX Beka, WX 3HaYCHUE.
Oo6mecTBenHbIe qBKCHNS B XIX Beke.

Poccus B mauane XX Beka (1900 — 1917rr.). OcOGEHHOCTH COIMATBHO-IKOHOMUYECKOTO
pasButusi Poccum B Hauane XX Beka. OObEKTHBHAs MOTPEOHOCTh HHAYCTPHAIBHOU
mojaepuuzanuu Poccuu. CootHomienue nonutudyeckux cuil B Poccum B Hauwane XX Beka.
Hapacranue xpusuca camogepkaBus. IlepBas poccuiickas pepoonus. OOpazoBaHue
MOJIMTUYECKUX mnapTui. locymapcTBeHHas nayma Hadana XX BeKa KaK IE€PBBIA  ONBIT
poccuiickoro mapnamentapusma. CtoismuHcKas arpapaas pedopma. [lepBas MupoBas BoiiHa U
yuactue B Hell Poccun. @eBpanbckas peomtonus 1917r. U KOpeHHbIE HU3MEHEHUS B
MIOJINTUYECKOM KU3HU CTPAHBI.

®opMHpoOBaHUE ¥ CYIIHOCTH cOBETCKOTO cTpost (1917-1991rr.). IloarotoBka u mobena
OxTs6pbckoro BoopyxeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuit cve3n CoBeToB u
€ro peleHus. JKOHOMHMYECKas U COI[MaJIbHAsl MOJUTHKA OOJBIIEBUKOB. [ 'pakJaHckas BoliHa U
nHoctpanHasi wuHTepBeHIMs. Cynpba u 3Hauenue HOIla. VYTBepxkaeHue ogHOMAPTUIHON
noyutraeckoit cuctemel. O6pazoBanue CCCP. [Tonutnueckas 60pbrda B MapTHU U TOCYTAPCTBE.
CCCP B roap! nepBbix msaTwieTok (koHer 20-x rr. — 30-e rr.). DopMupoBaHue pexuMa JIHIHON
Bracti CraaMHa ¥ KOMaHAHO-aJIMUHUCTPATUBHOM CHUCTEMBI YIPABICHHUS TOCYJapCTBOM.
Bremuss nmommtuka CCCP B 20-30-e rr. CCCP Bo BTOpOi# MEpOBO# 1 Bemukoit OTeuecTBeHHON
BOiiHEe. l3MeHeHHe COOTHONIEHWS CHJI B MHpPE IOC]I€ BTOPOHM MHUPOBOM BOMHBI. Hawano
«xonmogHOW  BoMHBI». TpymHoctu mnocieBoeHHoro  pasutuss CCCP.  VYikecrouenue
MOJIMTUYECKOTO  peXMMa M HJCOJOrMYecKoro  KoHTpois. IlonmbiTku  oOHOBIEHUS
«rocynapctBeHHoro coruanuzMa». XX cbe3g KIICC u ocyxnenne Kynbpta inaHoctyd CranuHa.
«OrtTenenby B AyXOBHOHM cdepe. DKoHOMHUYECKHE pedopMbl cepeauHbl 60-X roJloB, TPUYUHBI
WX He3aBepIIeHHOCTH. HapacTraHwe KpU3WCHBIX SIBJICHHH B COBETCKOM oOrmiectBe B 70-e¢ —
cepeaune 80-x rogoB. Buemnss nonutuka CCCP B koHne 60-x Hadane 80-X IT.: OT pa3psSaku K
000CTpeHUI0 MEXKAyHapoaHOW oOctaHoBKU. «llepecTpoiikay: CyIIHOCTh, LIE€TH, 3a/ayH,
OCHOBHBIE 3Tarbl, pe3ynbTaTsl. Pacmag CCCP. O6pazoBanue CHI'.

CraHOBJICHHE HOBOHW pOCCHICKON rocymapcTBeHHOCTH (¢ 1991- mo HacTosimee Bpems).
JlmbepanpHass KOHIEHIUS POCCHMCKUX pedopm: Tmepexon K pbhIHKY, (QopMHupoBaHUe
rpaxkgaHckoro oOmiecTBa W mpaBoBoro rocynpapcra. «lllokoBasi Tepamusi» 3KOHOMHUYECKHX
pebopm B Hadane 90-x romoB. Koncrturymus Poccuwiickoit  ®Depepanum  1993r.
MexHannoHanbHble oTHoHeHus. [lonuTudeckue maptuu v oOLIeCTBeHHbIE JBXKEHUS Poccumn
Ha coBpeMeHHOM 7Jtamne. Poccus Ha myru monepHusauuu. Poccuss B cucreMe MHpPOBOM
SKOHOMUKH U MEXTYHAPOIHBIX CBA3EH.

4. O0beM y4eOHOI JUCHUNIMHBI:

Bun yuebnoit paboThl B 3aueTHBIX B akanewm.
eMHUIIAX gacax

OO0masi TpyA0eMKOCTh M CUUILIHHBI 110 y4eOHOMY 3,0 108
ILUIAHY
AyAUTOpPHBIE 3aHATHS: 0,39 14
Jlexuun (Jlek) 0,22 8
[Tpaktueckue 3anstus (I13) 0,17 6
CamocrositeanHast padora (CP): 2,36 85
Pedepar 1,11 40
[ToaroToBKa K KOHTPOJBHBIM paboTam 0,61 22
CaMOCTOATENBHOE N3YUEHHUE Pa3/IeIoB Kypca 0,64 23
Bua uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Ik3ameH (9)




AHHOTanus1 padovye NporpaMMbl IMCUMIIAHbBI
«Pu3nyeckas kyJabtypa» (b1.5.4)

1. Ileau AUCHUIINHBI:

- OBJIaZICHUE METOJIOJIOTHEH HAyYHOTO MO3HAHMS (PU3NYECKON KYIbTYpHI U CIIOPTA;

- OBJIAZICHUE CHUCTEMOW TPAKTUYECKUX YMEHHHA ¥ HaBBIKOB, OOECIICYMBAIOIINX
COBEPLICHCTBOBAHUE MICUXO0(U3UUECKUX CITIOCOOHOCTEN;

- pa3BUTHE CIIOCOOHOCTEW HWCHOJIB30BATh pa3sHOOOpasHble (GOpMBI  (U3HYECKON
KYJIbTYpbI, CIIOPTa W TypuU3Ma Uil COXPAHEHUS U YKPEIUIEHUS CBOEro 3/10pOBbS U
3I0POBBS CBOMX OJM3KUX B IOBCEAHEBHOM KU3HHU U TPOPECCHOHATBHOM eI TeTbHOCTH,

- (bopMupoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (PU3MUECKOW KYIBTYpeE,
(u3MUEeCKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIMTAHNIO, YCTAHOBKA Ha 3JI0POBBINA 00pa3
KU3HU.

2. B pesyabrare u3ydeHHus] AUCHMILVIMHBI O0y4YalIIUiici MO Nporpamme
O0axajiaBpuaTa J10JI7KeH:

Obaaoams cnenyromuMu oOekyabTypHbIMU (OK) KoMneTeHuusIMu:

- CIIOCOOHOCTH K caMOOpraHu3aiuu u camooopasosanuto (OK-7);

- CIIOCOOHOCTh HCIIOJIB30BaTh METOJbl M CPEICTBA (PU3UUECKOW KyIbTYpHl IS
obecrieueH s OJTHOIIEHHOH conMabHO# 1 npodeccuonansHo# nesirenbHoct (OK-8).
3Hamy:

- Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PU3HUECKOM KYIbTYPHI U CHIOPTA;

- COLIMANIbHO-OMOJIOTHYECKHE OCHOBBI (PM3NYECKOM KYIbTYPHI U CIIOPTA;

- BIIUSIHUE O3/I0POBUTENBHBIX CUCTEM (PU3NYECKOrO0 BOCHUTAHMSI Ha YKpEIUIEHHE
310pOBbsI, TPOPUIAKTHKY MPOPECCUOHANBHBIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYECK;

- CcrocoObl  KOHTPOJISI M OIEHKH (U3UYECKOTO Pa3BUTUS W (HUBHYECKOM
MOATOTOBJICHHOCTH;

- MpaBUJia ¥ CIIOCOOBI TUIAHUPOBAHMS MHAMBUAYAIBbHBIX 3aHATUN Pa3IU4HOMN LIETIeBOM
HaIpaBJIEHHOCTH;

- UCTOPUI0 (PU3UYECKON KYNbTYpbl W CIOPTa, UMETh NPEJCTABICHHE O 3HAYMMBIX
CHOPTUBHBIX COOBITUSIX HE TOJBKO CBOEW CTpaHbI, HO U MUPOBOTO YPOBHSI, BaKHEUIINE
JOCTHKEHHS B 00JIaCTH CHOPTA;

— crioptuBHbie Tpaguuuu MXTU-PXTY um. JI.. MenaeneeBa, HIOMHUTh O MOJBUTAX
CIIOPTCMEHOB B roibl Benukoi oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

- CaMOCTOSITENIbHO 3aHUMAThCSI PU3NUECKON KYJIbTYPOH U CIIOPTOM;

— OCYILIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHm3mMa H CcoOIoJaTh
MIpaBUJIa TUTUEHBI U TEXHUKHU 0€30TIaCHOCTH;

— OCYILIECTBIISITh TBOPUYECKOE COTPYAHMYECTBO B KOJUIEKTUBHBIX (OpMax 3aHITHIA
(buznyecKoil KyJabTypoil U CHOPTOM.

Braoemy:

— CpeICTBAaMU W METOAAMM YKPEIUICHUS HHAWBHIYalbHOTO 3JI0POBBS, (DU3HMUECKOTO
CaMOCOBEPILIECHCTBOBAHMS;

- JOJDKHBIM ~ YpOBHEM  (pU3MYEeCKOH  IOATOTOBICHHOCTH, HEOOXOAMMBIM IS
Ka4eCTBEHHOT'O YCBOEHHsI MPO(ECCHOHANBHBIX YMEHHUH M HaBBIKOB B IpoLiecce 00ydeHHs
B By3e, I oOecrnedyeHus IOJHOLIEHHOM COIMaIbHOM M Mpo(ecCHOHANBHOM
JeATeIbHOCTH MOCIIe OKOHYaHUs y4eOHOTO 3aBEICHHUS.

3. Kparkoe coaep:kaHue JMCHUNIMHBI
Paszjennsl 1ucuuniauebl 1 BUABI 3aHATHH (04Has (popma)
Mony HaszBanue monyis Bcero Yacos
b Jlex MII3 ([TIIPIT | KP
1. [Ipenmer «®Pu3nueckas KynbTypa U 18 2 6 9 1
cnopt». Uctopus ®KuC




2 OCHOBBI 310pOBOT0 00pasa >KU3HU 18 2 6 9 1
(30X)
3 Bbuonornyeckne 0CHOBBI (PU3UUECKOM 18 2 6 9 1
KYJbTYPBI U CIIOPTA
4 [IpodeccrnonansHO-TIpUKIaHAS 18 2 6 9 1
¢bu3nveckas KyabTypa U CIOpT
Bcero uacos 72 8 24 36 4

Kaxnbiii Moy b MPOrpaMMBbl HMeET CTPYKTYPY:
- JIEKLIMU WU TEOPETUUECKUMN pa3ae;
- TPaKTHYECKUI paszesl, COCTOMT M3: METOAUKO-TpakThdeckux 3aHsaTuii (MII3) u yueOHO-
TPEHUPOBOUHBIX 3aHATUH (MpodeccroHaNbHO-NIPpUKIIaaHas pusndeckas noarotoska, [1I1DI);
- KoHTpOabHEIN paszaen (KP).

Teoperuueckuii pazaen GOpMHPYET CHCTEMY HAYIHO-TIPAKTHUCCKHX M CITCIIHATBHBIX
3HaHWHA, HEOOXOMUMBIX JUIS TOHWMAaHUsS TPUPOJHBIX H  CONUAIBHBIX  IPOIECCOB
(GYHKIIMOHUPOBAHUS (PU3UICCKON KYJIBTYpPhI OOIIECTBA W JIMYHOCTH, YMECHHS HX aJalITUBHOTO
TBOPYECKOTO  HCIIOJIb30BAHUS  JUISL  JIMYHOCTHOTO M NPO(ECCHOHAIBHOIO  pa3BUTHS;
CaMOCOBEPILIEHCTBOBAHUS, OPTaHU3ALIUN 3/I0POBOr0 00pa3a >KM3HHU MPU BHIIIOJHEHUU y4eOHOH,
podeccnoHaIbHON U COLIMOKYJIBTYPHOM A€ATEIbHOCTH.

MeToauko-npakTuyeckue 3aHATHS IIPETyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco00B (opMUpOBaHUS Y4eOHBIX, MPO(MECCUOHATBHBIX M XHU3HECHHBIX YMCHHA W HABBIKOB
cpeacTBamMu GU3NYECKOH KYIbTYPHI U CHIOPTA.

Ha MeTommKo-ipakTHYeCKUX 3aHATHSX YICNISIeTCs BHUMAHUC:

- OCHOBHBIM IIpo0OJiIeMaM CIOPTUBHON TPEHHUPOBKHU;

- BIMSHUIO (U3MYECKUX YIpaKHEHWH Ha (HOpPMHpOBaHHE MPOPECCHOHATBHBIX KadeCTB
OydylIero crnenuagIucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3JECUCTBUIO CPEJCTB (PU3NYECKOTO BOCIUTAHUS HA OCHOBHBIE (PU3MOJOTHYECKHE CUCTEMBI U
3BEHbS OMOPHO-/IBUTaTENILHOTO anmapara 3aHUMaloIerocs;

- BOMpOcaM TIPOBEICHHUsSI COPEBHOBAaHMK (IIpaBWJIa COPEBHOBAHUM, CHUCTEMa PO3BITPHIIIEH,
omnpeneneHue noodeauTesneii, 000py10BaHNEe M HHBEHTAPh ).

IIpodeccuoHaILHO-NPUKIAIHASL MOJATOTOBKA TIPOBOAMWTCS C Y4YeTOM Oymyiiei
npodeccruoHabHOM JIeSATENbHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3UPYIOTCS HAa  MIMPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKHX YMEHHH, Ha MPUMEHEHUH Pa3HOOOpa3HBIX CPEICTB
¢buznueckoil  KylIbTYpbl, CHOPTHUBHOW U  Mpo(decCHOHAIbHO-TIPUKIATHON  (usnueckoi
MOATOTOBKH CTYJICHTOB.

KonTtpoabublii pa3gen. Kpurepuem ycmemHoCTH OCBOEHHS y4eOHOrO Marepuana
SBJIIETCS OLIGHKAa MPENoAaBaTelisi, YUUTHIBAIOUIAS pe2yIapHOCMb NOCeWeHUs 00513amebHbIX
VueOHbIX  3amAmuli, 3HAHUW TEOPETUYECKOro pas/iena MpOorpaMMbl U BBHINIOJHEHHE
YCTAHOBJICHHBIX HA JIAHHBIA CEMeCTp KOHTPOJBHBIX TECTOB oOOmmel ¢uznyecko u
TEOPETUYECKOM MOJATOTOBKU JAJSl OTACNBHBIX TPYII Pa3IUYHON CIIOPTUBHOM HAIPaBICHHOCTH.
KP BxoauT B MpakTUYECKHE 3aHATHSL..

4. O0beM yuyeOHOM TUCUHMILINHBI:

B B I VI
Buipl yueGHON paboThI 3ayeTHpIx | AKaACM. cemectp | cemectp
eIMHULAX |  yacax
OO01mas Tpy10eMKOCTh TUCHUIJIMHBI 110 2,0 72 36 36
Y4eOHOMY IJIaHY
AyIUTOpPHBbIE 3aHATHS: 0,22 8 4 4

o

Jlexuuu (Jlek) 0,22 8 4




CamocrosiTtesnHnasi padora (CP): 1,56 56 28 28

3auer 3auer
0,22 8
(4) (4)

Bua konTpoJIsi: 3a4eT / IK3aMeH

AHHOTaIUs Y4eOHOI MporpaMMbl JMCUHUILTAHBI
«Marematuka» (b1.B.5)
1. Ileab AUCHMIVIMHBI — sBJSIETCS (DOPMHUPOBAHHE Y CTYACHTOB CHCTEMbI OCHOBHBIX
HOH?ITI/II\/JI, HCIIOJIB3YEMBIX JII ITOCTPOCHUA BaXXHEHUIINX MaTEMaTHYECKHUX MOﬂeHeﬁ, n
YMCHHA UCIIOJIB30BATh MATEMATUUCCKUE METOAbI AJIA OITMCAaHWA PA3JIMYHBIX TPOICCCOB.

2. B pe3yabTaTre m3yueHusl TUCHUILINHBI 00yYaKOMMiics MO mMporpamMMe 6akajaBpuara
HOJIKeH:

Obnadams cnenyrommumu oomenpodeccuonanbabiMu (OIK) komneTeHusaMu:
— CIOoCOOHOCTHIO U TOTOBHOCTHIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonanbHoi nesitenbaoct (OTTK-1).
3Hamo:
—OCHOBBI mupdepeHInaIbHOr0 M MHTETPaJbHOTO  MCUHMCIICHMUS,
muddepeHnInanbHbIX YpaBHEHUH,
—MaTeMaTU4YecKhue TEOpUU U METOJbl, JIieKallue B OCHOBE IOCTPOEHHS
MaTeMaTHYECKUX MOJIENEH;

—OCHOBBI IPUMEHEHUSI MAaTEMAaTUUECKUX MOJICJICH U METOIOB.
Ymems:

—BBIOMpATh MAaTEMAaTHYECKHE METOJbI, MPHUTOTHBIC Uil PEIICHHUs KOHKPETHOM
3aJauu;

—HCIOJIb30BaTh MAaTEMAaTUYECKUE TMOHATHUS, METOIbl M MOJCIH JUISl OMHCAHUS
Pa3IMYHBIX IPOIIECCOB;

—BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JISKAIIUEe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

—HCIO0JIb30BaTh OCHOBHBIE METOIbl CTATUCTHYECKON 00OpaOOTKH JaHHBIX;

—IMPUMEHSATh MAaTEMaTHYECKHIE 3HAHUS Ha MSKIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

—OCHOBaMH  ()yHJJAMEHTAJILHBIX ~ MATEMaTUYEeCKUX TEOpPHA ¥  HaBBIKAMHU
WCIIOJIb30BAHUSI MATEMATHUYECKOTO arapara,

—METOJIaMH CTaTUCTUYECKON 00pabOTKH MHMOPMAITHH.

3. Kparkoe conepxanne TuCHUNIHHBI:

1 CEMECTP
1.BBenenmue.

IIpenmer m Mmetonel MareMaTukd. OnucaHue OCHOBHBIX pasnenoB Kypca. IIpaBwia un
TpeOOBaHUS NPU U3YUEHUH Kypca.

2. D1eMeHTHI aJredpsbl.

Uucnosele MHOXKeECTBA, KoMIiekcHble uncna. Onpenenurenu II u III nopsaxos. Bexropsr:
OCHOBHBIE IIOHATHUS, CKaJIAPHOE, BEKTOPHOE M CMELIAHHOE IIPOU3BEIEHUS BEKTOPOB.
Ananutrnyeckas TeOMETpHs: IpsAMasl Ha IJIOCKOcTH, KpuBble Il nmopsaka. Matpuusl: aelicTBus
Ha/l MaTpUIlaMH, MIPUBEJICHUE K CTyleHYaToMy BUIy U BUIy ['aycca. Panr marpuipl. O6patHas
maTtpuna. Teopema Kponekepa-Kamemnmu. Pemienne cucreM JUHEHHBIX —aireOpanydecKux
ypaBHeHuid. CoOCTBeHHbIE yKcia U BeKTopbl. KBagpatuunbie popmsl.

3. ®ynkuus ogHoi nepemenHoii. [lpenen pynkuun. HenpepsiBHOCTD QyHKINH.

Oyukiusa. CnocoOwl 3amanus ¢ynkuuu. Ilpenen ¢ynkumum B Touke. OJHOCTOPOHHME
npenensl. [lpenenst Ha 6eckoHeuHOCTH. beckoHeuHO Maiible M GecKOHe4HO OoJjblnue (PyHKIHH,



X CBOICTBa W B3auMHas cBs3b. CBoiicTBa mpenenoB. [lepBelii ¥ BTOpOUl 3amedaresibHbIC
npenensl. HempepblBHOCTh (YHKIIMM B TOYKE W Ha mpomexyTke. CpoiictBa (yHKIUH,
HENPEPHIBHBIX HA OTpe3Kax. Touku pa3peiBa (GYHKIMU U UX KiIacCH(pUKaLus.

4. TuddepenunanbHoe ucyucjieHne PyHKIHMN OJHOM NepeMeHHOI.

[IpousBoanass QyHKIMHM, €€ TEOMETPHUECKH W MexaHudeckuid cwmbicia. [IpaBuia
maddepennupoBanus. Tabmuma oOcCHOBHBIX mpou3BoAHBIX. Juddepenuman ¢ynkuuu, ero
NPUMEHEHUs] K [pPUOJMKEHHbIM  BbIYMCIEHUSM. HBapuantHOCTh  (OpMBI  IIEPBOTO
madpdepennnana. [lpomsBomnas cioxkHod Qynkuuu. Juddepenmupyemocts  (HyHKIUH:
OTpeNeNieHue, TEOpeMbl O CBs3W JTUPPEPEeHIHPYEMOCTH C  HEMPEPBIBHOCTBIO U C
CyIIECTBOBaHHEM Ipou3BOIHON. OCHOBHBIE TeopeMbl AU depeHInaIbHOTO ncUnciIenus: Pors,
Jlarpanxa, Kommu. IlpaBuno Jlonutans (packpbiTue HeomnpeneneHHoctel). IlpousBoansie
BBICIIMX MOPsAAKOB. JlokanbHbI 3kcTpeMyM ¢GyHKIMU. HeoOXoanMble U JOCTaTOUHBIE YCIOBUS
skcTpemyma. [IpaBuio uccrnenoBaHus (YHKIMHM Ha MOHOTOHHOCTh M 3KcTpeMyM. [lpusHaku
BBIITYKJIOCTH U BOTHYTOCTH (yHKIMH. Touku nepern6a. HeoOxoaumoe U 10CTaTOUHOE yCIOBUS
nepernba. AcCUMOTOTHI (DYHKUIMH, HMX BUIAbI M cnocoObl HaxoxzaeHud. OOmas cxema
UCCIEeI0BaHUS PYHKINN, TOCTPOCHUE UX TPaPHUKOB.

5. UaTerpajpHoe ucyucjieHue GYHKIMU OAHOM IepeMeHHOI.

[TepBooOpa3nas dhyaknus. HeonpeneneHHslil UHTErpall U €ro cBoicTBa. Tabmuiia OCHOBHBIX
MHTErpajioB. MeTo bl HHTErPUPOBAHUS: HEMOCPEACTBEHHOE MHTETPUPOBAHUE, UHTEIPUPOBAHKE
MOJICTAHOBKOW, WHTErPUPOBAHME 110 4YacTsAM. VIHTerpupoBaHHWE palMOHAIBHBIX IpOOeH.
WuTerpupoBaHne  HEKOTOPBIX  UPPALMOHATIBHBIX WM TPUTOHOMETPUYECKHX  (DYHKIIHIL.
OrnpeneneHHbI HHTETpaJ, €r0 TEOMETPUYECKU cMbICT. CBOMCTBA ONPENEIECHHOT0 MHTErpasa.
®opmyna HeroTona-JleliOnuma. Teopema o cpemHeM 3HAaYeHWH. 3aMEHAa TEPEMEHHOW U
WHTETPUPOBAHUE [0 YACTAM B OIpEAENEHHOM wuHTerpane. I[lpunoxkeHus omnpeneneHHoro
MHTEerpaia K BBIYUCIEHHUIO MIomaneil miockux ¢uryp. [loHsTre HECOOCTBEHHBIX MHTETPAJIOB:
ONpe/IeTIeHUs, CBOMCTBA, METOAbl BEIYMCIICHHUSL.

2 CEMECTP
1. InddepenmmanbHoe ucunciene (QYHKIUN HECKOJbKHX IepeMeHHbIX. JJIeMeHThI
TEOPUH T0JISI.

OyHkuMM JBYX W 0Oojiee NEpPEeMEHHBIX: OIpeieNieHHue, 00JIacTh ompezeseHus, o01acTh
W3MEHEHHUs, TeOMeTpUuYecKas HHTeprperanus, JuHuu ypoBHS. Ilpemen QyHkuumu B TOUKe.
YacTtHbeie mpou3BojaHbIE (Ha mpuMmepe (GyHkmmM IBYX nepemeHHbIX). uddepenunpyemocts
(GyHKIMM HECKOJbKUX IepeMeHHbIX. JloctaTounsie ycnmoBusi auddepenmupyemoctu. llomHas
npou3BoaHas. [IpousBoanas crnoxxkHou (yHkumu. [lomaerii nuddepennmnan. HBapuaHTHOCTH
nonHoro  auddepennmana.  AHanuUTHYECKM — mpu3Hak — mosiHOro  auddepeniuana.
HuddepenuupoBanue (QyHKIUU OJHOM M JBYX IEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHbIe
MPOU3BOJIHBIE M TMONHbIE auddepeHnnanbl BBICIIUX MOPAIKOB. TeopeMa O paBEHCTBE
CMEIIAHHBIX MPOM3BOJAHBIX (71 (YyHKIMU JBYX TNepeMeHHBIX). JIoKambHbIE SKCTPEMYMBI
GYHKIMHM JBYX MEPEMEHHBIX: HEOOXOIUMOE U JOCTATOYHOE YCIOBUSA AKCTpeMyMa. Y CIOBHBII
IKCTpeMyM (MeTo 1 MHOKuTenei Jlarpamxka). Haubonbiiee u Haumenblliee 3HaueHNEe GYHKIIUU B
3aMKHYTOM oOnactu. OcHOBHBIE MOHATUS Teopuu moiia. CkanspHoe mone. IloBepxnoctu u
nuHUM ypoBHs. [Ipon3BojgHas mo HampaBieHHIO. ['pasMeHT CKaIsApHOTrO MOJS U €ro CBOMCTBA.
BexropHoe nose. Jluseprenuus noss. Potop nomst. CsA3b MeXQy IPaJUeHTOM U IPOU3BOIHOMN
10 HAINPaBJICHHUIO.

2. KpaTHble HHTerpaJjibl.

JIBOWHOM MHTErpayi: OIpeNeieHne, TEOMETPUUECKUN CMBICI, CBOMCTBA. Bpruucnenue
JBOMHOIO MHTErpajga B JE€KapTOBOWM M MOJAPHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpoliHON HMHTErpall: ONpeAeIeHHe, T€OMETPUUECKUI CMBICI, CBOWCTBA. BhIYKCIIEHHE TPOMHOIO
uHTerpana. [IpunosxeHus JBOMHOTO U TPOWHOTO UHTETPAJIOB.

3. KpuBo/inHeiiHbIe U TOBEPXHOCTHbIC HHTEIPAJIBI.

KpuBonMHENHHBIM HHTErpan IO KOOpAMHATAM: OINPEACIIEHUE, CBONCTBA, BBIYHMCIIEHHE.
Pa6ora B cuiioBom nosie. @opmyna ['puna. KpuBonuHeiHble HHTETrpasibl, HE 3aBUCSIIUE OT MTyTH



uHTerpupoBanus. lloteHnmanbHas QyHKIMs, moTeHIMaNIbHOE moJie. [ToHATHE TOBEPXHOCTHOTO
unrerpaia. [lotok BekTopa yepe3 moepxHocTh. Teopema ["aycca-Octporpaackoro. @opmyia
Croxca.

3 CEMECTP

1. InddepennuaibHbie ypaBHEHHS NEPBOro MOpsaKa.

JuddepeHnunanbapie  ypaBHEHHS: TMOPSAIOK, pEIICHHE, TeopeMa CYIIEeCTBOBAaHHUA U
€IMHCTBEHHOCTH pelieHus. 3anada Komm. YpaBHeHHs C pa3feisOLIUMUCS I1€PEMEHHBIMU.
Onnoponnsie auddepeHmanbubie ypaBHeHUs. Jlunelnbie nudQepeHnnaibabpie ypaBHEHUS
MIEPBOTO MOPAIKA. YPABHEHUS B MOJHBIX TU(depeHiranax. HTerpupyronmi MHOKUTEb.

2. lud¢epenunaibHble ypaBHEHHSI BTOPOro M N-To NOPS/AKA.

Juddepennunanbapie ypaBHEHUSI BTOPOTO TMOPSAIKA, JOMYCKAOUINE TMOHWKEHUE MOPSIKA.
Jluneitnbie muddepennnanbupie ypaBHEHUsT BTOporo nopsiaka. CBoiicTBa pemieHuit. Jlnneinas
He3zaBUcUMOCTh pyHKIUI. Onpenenurens Bpornckoro. CTpykTypa 001iero peneHus IMHEHHOTO
middepeHnnanbHble  ypaBHEHUS BTOporo mnopsnaka. (dyHraMeHTanbHass CHUCTEMa pELIEHU.
JluneiiHble ogHOpOJHBIE MU(dEepeHlInaIbHble YpaBHEHUSI BTOPOrO MOPSAIKA C MOCTOSITHHBIMHU
koa(urmentamu: nocrpoenue odmiero pemieHus. Meron Ditniepa. JIuneliHbIe HEOTHOPOHBIE
muddepeHnraibHble YpaBHEHNS BTOPOTO MOPSIIKA C MOCTOSIHHBIMU Ko duuuentamu. Ob1ee u
YacTHOE peIlIeHUs] HEOAHOPOJHBIX ypaBHeHU. JInHeliHble auddepeHuanbHble ypaBHEHUs N-To
MOpsIIKAa: CBOMCTBA PpELICHHUH, TEOpEeMbl O CTPYKType OOILEro pemieHus, MeTOJ Bapualuu
MOCTOSHHBIX. JIuHelHble nuddepeHnranbHble ypaBHEHUS N-TO MOpsAJKa € MOCTOSHHBIMU
ko3 urmenTaMu. AITOPUTM TIOCTPOEHUS OOIIEr0 PEIICHUSI.

3. Cucremsl 1uddepeHuInaNbHBIX YPABHEHHH.

Cucrembl quddepeHunanbHbIX YpaBHEHUN MEpBOro MOpsaka: oOIlMe MOHATHS, TeopeMa
CyLUIECTBOBaHMS U  E€AMHCTBEHHOCTH  oOmiero  pemieHus.  CuctemMbl  JIMHEHHBIX
g depeHnranbHbIX YpaBHEHUN MEPBOTO MOPAIKA: MHTETPUPOBAHUE METOJOM HCKIIOUEHUS.
Cucrembl TuHEHHBIX TU(GEPEHITNATHHBIX YPAaBHECHUN TMEPBOTO TMOPSAKA: CBOHMCTBA pEIICHUH,
TEOPEMBI O CTPYKType OOILEro peuieHusi, MeTo] BapHalli NOCTOSHHBIX. CHCTEMBbl JTMHEWHBIX
OJIHOPOJHBIX M  HEOJHOPOAHBIX JuddepeHIUaNbHbBIX  ypaBHEHUH €  MOCTOSHHBIMHU
KodhduimeHTaMu. OJIEMEHTbl TEOPUH YCTOWYMBOCTU. METONIbl UHCICHHOTO peIlleHus
muddepeHInanbHbIX YpaBHEHUH.

4. YucaoBbie 1 GyHKIHOHAIbHbIE PAbI.

UucnoBele psi/ibl: OCHOBHBIE TMOHSITHS, CBOWMCTBA CXOMAAIIUXCS PSIOB, HEOOXOIUMBIi
npu3Hak cxoauMocTtu. ['apmonudeckuil psan. Psaael Jupuxne. IlpusHaku cpaBHEHUS PSIOB C
MOJIOKUTEIbHBIMU WieHamMu. [Ipu3nak lamambepa. MuTerpanbHblii 1 paguKaibHbINA MPU3HAKA
Komm. 3nakouepenyromuecs psabl: npusHak JleliOHuia. 3HaKomepeMeHHbIE PsAbl: MOHSATHUS
abCONIOTHOW M YCIIOBHOM CXOAMMOCTH, NpU3HAK aOCONIOTHOM CXOJUMOCTH, CBOMCTBa
abCOTIOTHO U YCIOBHO CXOMSIIUXCS PSIIOB.

OYHKIMOHAIBHBIE DPSIIbI: OCHOBHBIE MOHATHS, O0IACTh CXOAUMOCTH. CTeneHHbIe PSIbL:
paauyc, MHTepBai, 00macTh cxoAuMocTH. CBoicTBa cremeHHBIX psiioB. Psasl Teitnopa u
MaxksopeHa: CBOWCTBa, YCIOBHE CXOIMUMOCTH psfa K HCXOMHOW (YHKIUHU, OCHOBHBIC
pasnoxenusi. Paznoxkenue ¢yHkuuu B psg MakiopeHa ¢ MOMOIIBIO OCHOBHBIX DPAa3JIOKEHHU.
I'maBHOe 3Hauenwe ¢yHkuuu. OkBHBaleHTHble (yHKuMU. [Ipumenenune psgoB Teitmopa u
MaksiopeHa /151 BBIYMCIICHHS TIPEIETIOB.

5. 3akirouennue.

Hcnonp30BaHne MaTEMaTUYECKUX METOJIOB B IPAKTUYECKON JESITEIBHOCTH.

4. O6beM yuyeOHOi TUCIUNTHHBI

2016
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buant yuedHoii padoTnt 3a4. e/ 3a4. el1./ 3a4. 1./ 3a4. e1./
aK.uac aK.uac aK.yac aK.yac




Oo0masn TPYAOEMKOCTh

BLCIITTE IO ECUI0 17/612 5,5/198 5,5/198 6/216
MJIaHy

AYIUTOpPHBIE 3aHATHSI: 1,89/68 0,6/22 0,62/22 0,66/24
Ulekruu (JIek) 0,95/32 0,31/11 0,31/11 0,33/12
[TpakTuyeckue sausatus (I13) 0,95/32 0,31/11 0,31/11 0,33/12
CamocrosiTeibHas padora (CP): 14,36/517 4,63/167 4,63/167 5,09/183
Bua utroroBoro KoHTpoOJIA: 075/22 JK3aMeH JK3aMeH JK3aMeH
PK3aMeH / 3a4eTr : 0,25/9 0,25/9 0,25/9

AHHOTaNUs padoyeii MporpaMMbl TUCHUTLTAHBI
«HNudopmatuxka» (b1.5.6)
1. Hens aucuumimMHbl — (GOpMHPOBAHHE Yy CTYACHTOB CHCTEMbl OCHOBHBIX TOHSTHH,
HCIIOJIB3YEMBIX JIsA TMOCTPOCHUSA BAXHENUIINX MaTeMaTHYSCKUX MO)IeHeﬁ, U yYMCHUA
HCII0JIB30BAaTh MAaTEMATUYCCKUEC METOABI JIA OITMCAHUA PA3JIMYHBIX ITPOLECCOB.

2. B pe3yabTare ndyueHusl TUCHUILUINHBI 00yYaKOMIMICs MO MporpaMMe 6akajaBpuara
JOJI5KEH

Obnadams cnenyrommumu oodmernpodeccuonanpabiMu (OI1K) kommeTeHusaMu:

— BJIaJICHHE MOHMMAaHMs CYIIHOCTH M 3HAaYeHHUS MHGOpPMAlMU B Pa3BUTUU COBPEMEHHOIO
oOlIecTBe, OCO3HAHUS OMACHOCTH U YIpo3bl, BO3HUKAIOIIUX B O3TOM IIpoliecce,
CIOCOOHOCTBIO COOJIIOIaTh OCHOBHBIE TpeOoBaHWs WH(POPMAIMOHHOW O€301MacHOCTH, B
TOM YHCJIC 3alUThI rocyaapcTBeHHOM TaiiHbl (OTIK-4);

— BIJIaJICHHE OCHOBHBIMHM METOJIaMH, CHOCOOAMM M CpPEICTBAMHU IIOJTYYEHHUS, XpaHEHUs,
nepepaboTku MHGOPMAIMKM, UMETh HABBIKA PabOThI C KOMIBIOTEPOM KaK CPEICTBOM
yrpasienus uadopmarueii (OITK-5).

3nameo:

— cBoicTBa HH(MOPMAIUH, CIOCOOBI €€ XpaHEeHUs K 00padOTKH;

— CTPYKTYpY, IPUHLHUIIBI pabOThl U OCHOBHBIE BO3MOXXHOCTH DBM;

— TOINOJIOTHIO U apXUTEKTYPY BBIUUCIUTEIbHBIX CETEH;

— TNPUHIUIBI aJpecalliy MoIb30BaTeseii, KOMIBIOTEPOB U pecypcoB B ceTu MHrepHer;

— pasnuuath U pacundpoBbiBaTh [P — anpec, tToMeHHOE UMSI KOMITBIOTEPA;

— CTPYKTYpY, IPUHIUIIBI pabOTHl U OCHOBHBIE BOZMOXKHOCTH DBM;

— OCHOBHBIE THIIBl AITOPUTMOB, S3bIKH TPOTPAMMUPOBAHNUS;

— CcTaHJapTHBIE IPOrpaMMHBIE OOecTieyeH s CBOeH MpodeccnoHaNbHOM e TEIbHOCTH;

— aNrOPHUTMBI PEUICHHs HETMHEHHBIX YPAaBHEHU;

— aNrOPUTMBI OJJTHOMEPHOU ONTUMM3AIIHH.

Ymemy:

— MHcaTh U OTJIAKUBATh IporpaMmbl Ha VBA 10 pa3paboTaHHBIM alroputMam;

— TMPUMEHSTh METOJbl MATEMATHUECKOM CTATUCTHKY JJISl pelIeHUs] KOHKPETHBIX 3a]1a4;

— HCIMOJNB30BaTh TAaKeThl NPUKIAAHBIX TPOrpaMM TMpU JalbHEWIneM OOydyeHUH U
MPAKTUYECKON JeSITENEHOCTH.

Braoemy:

— HaBBIKAMH CAMOCTOSITENILHOTO pEIIEHUS 3aJad Ha KOMIIBIOTEpE, BKIIOYAIOIINE
MMOCTAaHOBKY 3aj[au, pa3pabOTKy alrOpUTMa U OLEHKY ero 3(PpPeKTUBHOCTH METOJaMU
MaTeMaTH4eCKOW CTATUCTUKH I 00paObOTKH SKCIIEPUMEHTA;

— METOJaMH peau3allii aITOPUTMOB Ha KOMIBIOTEPAX.



3. KpaTKOC CoAepKaHUuEC TUCHUIIJINHDBI:

3.1. ApxuTekTypa KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CETEH:
® LCTOPUSI Pa3BUTUSL BBIUMCIMTEIBHOM TEXHUKH U NEPCOHAIBHBIX KOMIIBIOTEPOB.
Kpatkas ucropus pa3BUTHs BBIYMCIUTEIBHON TEXHUKU U NEPCOHAIBHBIX KOMIIBIOTEPOB
(ITIK). BoruucnurenbHas mamnHa ®on-Heiimana um mammna Teiopunra. Paspabotku
Hop6epra Bunepa,
eapxurektypa IIK, ammapatueie cpeacrBa IIK. Hcnons3yemble cuctembl
CUMCJICHMS], JIEMEHThl MareMaTudeckoi Jsoruku. OOmee npezncrasienue o IIK u mx
BO3MOKHOCTAX. DyHKuMoHanbHass cxema IIK, marucrpanbHO-MOAYJIBHBIA IPHUHIMIT
noctpoenust IIK. Anmapathbie cpencra [IK: mukpompoueccop, onepatuBHas M Kd3II
MaMsATh, BHEIIHSS NaMsTh, LIMHBI ajJpeca, KOMaHJ U JAHHBIX, TAKTOBBIH TI'€HEpaTop.
[IpyHIMO OTKPBITOH apXWUTEKTYphl: CUCTEMHAas LIMHA, pa3psanHOCTh. llepudepuiinbie
ycrpoiictBa IIK: knaBuaTypa, Mblllb, MOHUTOpP, HpuHTep U Ap. OcobeHHOCTH
Mpe/CTaBlIeHUs] JaHHBIX Ha MAamIMHHOM YypoBHe. [IpenmymiectBa 1H(ppoOBOTO
MpescTaBiIeHus] HH(OPMaLMK Mepe/l aHAJIOTOBBIM MPECTABIEHUEM: BBICOKOE KayeCTBO
3amucu M OTOOpakeHuss HMHQOpMAalHK, NPOCTOTa M HAAEKHOCTb JAYOJUPOBAHUS
(kommupoBanust) nHpopmaruu 0e3 morepu kadectBa. CHCTEMBl CUMCICHUS (IECATHYHAS,
JIBOMYHAs, BOCBMEpPHYHAs, IIECTHAALATEpUYHAas ), paBUiia MepeBoia U3 OJHON CHUCTEMBI
B JIpyryro. OJE€MEHThl MAaTeMaTU4YeCKOW JIOTUKU: TMOHATHS (GOpMalIbHON JIOTHKH,
OCHOBHBIE JIOTUYECKHE ONepanuu u GopMysbl, Joruueckue ocHOBbI paboTs [1K;
® KOMIIBIOTEPHBIE CETHU: TOMOJOTHMH CeTeW, UX XapakTepucTuku. KommbroTepHas
CeTb - COBOKYIMHOCTb KOMIIBIOTEPOB M PAa3JIUYHBIX YCTPOMCTB, 00€CHedHBaIOLINX
MH(POPMAITMOHHBIN OOMEH MEXIy KOMITBIOTEpAaMH B CETH 0€3 HCIIOJIh30BAaHUS KaKHX-
00 MPOMEKYTOUHBIX HOcHuTeNeld nHpopmaruu. Tomonoruu ceTeil: 3Be3qHasi, MUHHAs,
KoJblieBasg. CeTH 3aKpbITOTO TUIA: JIOKAJIbHBIE U paclpe/ieIeHHbIE CETH, KOPIOPAaTUBHbIE
ceru. IIporpaMmHO-TeXHHUECKOe oOOecreyeHue: ajanTep, KOTOpbIA yIpaBiIseTcs
CIICIMAJILHOM  TpPOrpaMMOi  JIpaliBEpOM; OIEpallMOHHAs CHUCTEMa, YIPaBJISIONIAs
KOMIIBIOTEPOM, MPEAOCTABISAIOIIUM PECYPChI; IPOTOKOJIBI - 0COOBIE S3bIKH, HA KOTOPBIX
obmenuBarorcst nHpopmarueit kommbroTepsl B cetn (TCP, TCP/IP, UDP). I'mo6anbubie
cetu paznuuHoro macmraba (WAN —Wide Area Net, MS Network u Internet).
BosmoxkHoctu ceru WHTepHer. DnekTpoHHas mnouta. JlocTyn K MHGOPMALMOHHBIM
pecypcam. Cucrtema TeinexkoHpepeHIuid. Aapecanus ¥ mpoTOKoJbl B IHTEpHET;
e MyJIbTUME/INA — JMAJIOroBas KOMIBIOTEpHas cucTeMa, 00ecreurBaoasi CUHTE3
TEKCTa, rpaduku, 3ByKa, peuyd U BUJEO. YCTpOWCTBa MynbTUMeaua. TpeboBaHUS K
MYJIbTUMEIUMHBIM CPEACTBaM KOMIBIOTEPOB. PacuirpeHHble BO3MOKHOCTH 00pabOTKH,
npeoOpa3oBaHus, CHHTe3a HHPOpPMaLUU (KOMIbIOTEpHAs AaHUMAIMs, MOJIUPUKALHS
n300pakeHuil, TpexmepHas rpaduka). MynabTuMeauiiple nporpaMmsel. IIporpaMmel
pelaKTUPOBaHMs, MOHTaXa 3BYKa U BUieo. Buneo-penakropsl, Mogynu crendddekros,
MOHT@XHbI€ CTYAMHU. OJEKTPOHHBIE IPe3eHTAlUU (OCHOBHBIE BO3MOXXHOCTH MS
PowerPoint), stansl co3maHus mpe3eHTalMH, CTPYKTypa Mpe3eHTaluil U 0CoOOEHHOCTH
paboThI C peIaKTOPOM.
3.2. [IporpammHOe obecrieueHue:
® CTPYKTypa OIEpAMOHHBIX CHCTEM, MaKeThl MpUKIamHbIX mporpamm, Microsoft Office.
Knaccugukanus nporpaMMHubIx cpencTB. CHCTEMHOE U MIPUKIAHOE POorpaMMHOe o0ecriedeHne
ITK. O630p onepannonHbix cucteM (OC). [Tpunnunst cozpanus u coctaB OC: sapo, uaTepdeiic,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneublii mpuniun noctpoenus. Cpena
WINDOWS: okna, uxX sneMeHThl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObexTamu
WINDOWS. Spasiku u pabota ¢ Humu. Ilanku: coznanue, nepeMMeHOBaHHE; KOMTUPOBAaHUE U
nepemMeleHue 00beKTOB (MaroK U SPJIBIKOB), yraieHue o0bekToB. Kop3nHa u ee Ha3HaueHHE.
Hactpoiiku WINDOWS: nara u Bpemsi, HacTpoiKa MBIIIH, SKpaHa. DJIEMEHThl TEXHHYECKOTO



cepBuca IIK: ycTaHOBKa OnepallMOHHOW CHUCTEMBI, CO3/IaHUE WHAUBUYAIbHOW ONEPAMOHHON
Cpeabl MOJB30BATENs, MOAJCPKKA IEOCTHOCTH MH(OPMAIMH, PACIIMPEHHE U MOJEPHU3AIUSL
KOH(UTypaluy anmnapaTHbIX U MPOrPaMMHBIX CPEJCTB

e TekcroBelii penaktop WORD, penakTopsl MaTeMaTH4eCKUX W XUMHUYECKUX (opmyi.
OcCHOBBI HUCHOJIB30BaHUSl IporpamMM oOIIero Ha3HaueHus (KpaTkuil o030p) Ha mNpumepax
TekcToBoro penakropa WORD, pemakTopoB MaTeMaTH4ecKHMX W XHUMHYECKHX (OpMYyI.
Ocob6ennoctu TekcToBOTO peaakropa WORD. Brox u penaktupoBanue tekcta. Konuposanue u
nepeMelieHue 00beKToB, pabora ¢ Tabmuunamu. Bpeibop Bupa, pasmepa mpudra,
dbopmarupoBaHne CUMBOJIOB u aO3arneB. Kommposanme (opmara. OCOOCHHOCTH CO3TaHUS
CChUIOK, ormaBieHuid. Co3maHue JOKYMEHTOB pa3nuyHbIX (HopM  (CTaHIAPTHBIX |
HECTaHIApPTHHIX). lcmonp30BaHWEe pemakTopa MaTreMaTHYecKuX (OpMylT B  TEKCTOBBIX
JNOKyMeHTax. Pemakrop xumuueckux (opmysn, Ha3HadyeHHME UM OCOOEHHOCTH paboThlI.
KonmpoBanne xumudeckux (OpMys B TEKCTOBBIE IOKYMEHTEHI.

e Cucrema ymparienust 0azamu maHHbeix ACCESS: cosmanme monb3oBatensckux CYB/,
dbopmupoBanue 3amnpocoB, oTueToB u GopM. HHPopMammonusie cucteMsl. CucTeMbl
yrpaBieHus 6aHkaMu U 0a3aMH JaHHBIX. PensipioHHas Mojaenb MaHHbIX. CTpyKTypa 3amucH,
MeTOJBI JIocTyna K uHpopmarmu. OOMeH naHHbIMH ¢ apyrumu nputokeHusmua WINDOWS:
TEKCTOBBIMH PEAAKTOPAMH U dJIEKTPOHHBIMH Tabnuiamu. Pensiimonnas 6a3a manaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaH]I, NaHelb MHCTpyMeHTOB. Co3qaHKue U OTKpbITHE 0a3bl JaHHBIX.
BBoJ 1 perakTupoBaHUe TaHHBIX B pEXKUME TaOIHIBI U PEKUME KOHCTPYKTOpa. PopMHUpOBaHUe
3aIpocoB. 3ampockl MPOCThIE ¥ MHOTOTAOIMYHBIC, 3aMIPOCHI C yciaoBusAMU. COo3aHHe OTYETOB U
dhopm. Texnosorus peanuzaruu npocrermux 3aaa4d cpeacrsamu CYBJl ACCESS.

e PemieHne BBIUMCIUTENBHBIX 3adau ¢ wucnoib3oBannemM EXCEL: ob6pabotka Tabmuil,
nocTpoeHne rpadukoB M AUArpaMM, BBIYMCIEHWE MAaTPUYHBIX BbIpaxkeHuil. Haznauenue
anektpoHHbIx Tabmun (MS EXCEL). OcoGennoctu Tabmuunoro mporeccopa EXCEL u
HCI0JI30BAHUE €T0 IS penieHus] HHGOPMAIIMOHHBIX U MHKEHEPHBIX 3a/1ad. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AOcontoTHas W OTHOCHUTENbHAs ajapecaius. BeigeneHue sdeek,
nepemenienue no padodyemy smcry. Pacuer mo gopmynam. Konupoanue ¢opmyi. Iloctpoenue
rpadukoB. Pacuer ¢pyHKIMOHAIBHBIX 3aBUCUMOCTEH U MOCTpPOEHUE rpapruecKux n300pa>keHuit
¢ wucnosib3oBanueM craHgapTtHeiXx (yakouit EXCEL wu wmacrepa ¢ynkmuii. Iloctpoenue
MOBEPXHOCTEN ¢ UCMOJIb30BaHUEM MacTepa nquarpamm. Padora ¢ Tabnaunamu. dopmarupoBanue,
opopmienne Ttabmuiu. YwucrnoBsle U Modb30BaTenbckue Gopmarthl. CBOJAHBIE TAOIHIIBL.
[Toctpoenue nuarpamm. PazpaboTka u peanuzanus NpoOCTEHIINX AITOPUTMOB C UCIIOJIB30BAHUEM
Bo3moskHocTeld EXCEL (HaxokaeHre MaKCUMaJIbHOTO (MUHMMAJIBHOTO) 3JEMEHTa BEKTOpa U
MaTpHIIbl, HAXOXKJCHHE CYMMbl JJIEMEHTOB BEKTOpa M MAaTPUIlbl, BBIUMCICHHE MAaTPUYHBIX
BBIpAKEHUH ).

3.3. AIropuTMBI 1 OCHOBBI TPOrpaMMHUPOBAHUS:

e AITOpUTMBI, TUIIBI ArOpuTMOB. [loHsTHE anropuTma u ero cBoictBa. CiocoObl 3anucu
IrOpUTMOB. MOAYIBHBIN NPUHIUI MTOCTPOSHUS AITOPUTMOB U IIPOTPaMM.

o XapaKTepUCTUKU S3BIKOB MporpamMMmupoBaHus. OCHOBHBIE CTPYKTYPbl WU MPUHIUIIBI
CTPYKTYpPHOTO TpOrpaMMHpOBaHus wunocTpauus. CTpyKTypHOe MpOrpaMMHpPOBAaHUE, €ro
ocobeHHOCTH. TexHoyorusi O0O0BEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMHUPOBAHHUSA; CBOMCTBa
S3BIKOB: HAClIeZIOBaHUE, WHKANCYIALUs, noauMopdu3M. TToHATHS S3BIKOB: KJIacChl U OOBEKTHI.
DBOMIOUS U KiIaccu(puKaIiys S36IK0B IporpaMMupoBanus. [IoHSITHS TpaHCIANN, KOMITHIIALNY,
UHTEpOpEeTallMi, HMX pa3auuus. ba3oBble anropuTMHuYecKHe KOHCTPYKIHMH (ClIeJOBaHUE,
BETBJICHUE, MOBTOPEHHE), MpHUMepbl UX peanu3auuud. OCHOBHBIE KOHCTPYKLUHU S3BIKOB
MPOrPaMMHUPOBAHMUSL. SI3BIKH MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSL.

¢ BoruricnuTenbHbIE alrOpUTMBI U MPOTPaMMHBIE peanu3anuu Ha VBA s o6paboTku
uHpopmanuu [Ipouecc pemenus 3agad Ha komnbiotepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIEpaTOpPHI SA3bIKa, MpOLeypbl U QyHKIMH. Pa3paboTka n peanusanus MpoCTEUIINX



AIrOpUTMOB 00paboTkM WHpOpMauuu (peuieHne 3axad C OJHOMEPHBIM W MHOTOMEPHBIM
o0bemMoM uHpOpManuu). UncaeHHbIE METO/IbI aHAINU3a OJHOTO HEITMHEHHOTO YpaBHEHHS: TIOUCK
KOpHEH, pelleHue 3ajJjauyd OJHOMEPHON ONTUMM3alMU (HaXO)KJIEHUE TOUEK MaKCUMyMa U
MUHUMYMa (YHKIHH). METOapl CTaTHCTUYECKOW OOpabOTKM pe3yabTaTOB HM3MEpPEHUN OIHOMN
BEJIMYMHBI: BBIUMCICHUE TOUEUHBIX (CPEIHET0, JUCIIEPCUH, CTAHIApTa) U MHTEPBAJIBHBIX OLICHOK
CIy4aliHOU BEJIMYHHBI.

3.4. 3amuTa uHpOpMALIUK:

ANropuTMBI 3alUTHI UH(POPMALIMK: METO/bI 3AILUThI, KOMIIBIOTEPHBIE BUPYCHI U O0pHOa C
HumH. [loHATHE O0€30MacHOCTH KOMMBIOTEPHOH WH(OpManmu: HaIEKHOCTh KOMIIBIOTEPA,
COXPAaHHOCTh [JaHHBIX, 3alUTa OT BHECEHUS H3MEHEHHUI HEYNOJIHOMOUYEHHBIMU JIMLIAMU,
COXpAaHEHUE TaWHbl TMEPENHCKA B DSJIEKTPOHHOM ceTH. MeToapl peanu3aluy  3alluThl
nH(popMalMu: MpOrpaMMHBIE, amnnapaTHble, OpraHU3alUoOHHbIE. VICTOpUS BO3HUKHOBEHHS
BUPYCOB U aHTUBUPYCOB. CrocoObl 3apakeHus, 3alUThl U 00pbhObI ¢ BUpycaMu. OCOOEHHO CTH
paboThl aJrOPUTMOB BHPYCOB: PE3UJIEHTHOCTh, MNOJUMOP(UYHOCT, U caMoIIM(pPOBAHUE.
KommbrotepHbie BUpychl, UX cnenu@uka 1 anTuBUpycHble nporpammsel (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoObl mu@poBaHuss U nepeayd HHGOpPMALMU HAa JaJbHUE PACCTOSHUS.
OTKpBITHIN U 3aKpbITHIN KIH0UM MK poBanus. JledhparmMmenranus aucka.

4. O0beM yueOHOM THCHHUIIINHBI

Buner yue6HOI paboTh B 3aueTHBIX B akanem.
SIMHUTIAX gacax
O0mas Tpy10eMKOCTh JMCIUIIJIMHBI 110 Y4eOHOMY ILIAHY 3 108
AyIHTOPHBIE 3aHATHSI: 0,39 14
JlabopaTtopusbie 3ansatus (J1ab) 0,28 10
[Tpaktuueckue 3ansarus (113) 0,11 4
CamocrositesibHas padora (CP): 2,5 90
Pacuetno-rpaduueckne paboTsl 0,6 20
Pedepar 0,3 10
Jlpyrue BUIBI CaMOCTOSITEILHOM pabOThI 1,67 60
Bua koHTpoJIsi: 3a4eT/IK3aMeH 0,11 3auer
(4)

AHHOTanus padoyeil NporpaMMbl JTHUCUUILIAHBI
«®usuka» (b1.B.7)

1. I_le.]Ib AUCHMUIIJIMHBI — an06peTeHHe CTYACHTAMH 3HAHUU II0 OCHOBHBIM pasaciiaMm
(I)I/ISI/IKI/I U YMCHUIO ITPUMCHSATD UX B APYTUX €CCTCCTBCHHOHAYYHBIX NUCIUIIINHAX.

2. B pe3yabTare u3yueHusl TUCHUILIMHBI 00y4aommiicsi Mo mporpamMe 6akajaBpuara
JMOJIAKEH:

Obnaoams cnenyromumu oOmenpodeccruonansubiMu  (OIIK) u mpodeccrnonanbHbIMU
(ITK) xoMIeTeHIusIMHU:

— CIOCOOHOCTBIO M TOTOBHOCTBHIO HCIHOJNB30BAaTh OCHOBHBIE 3aKOHBI (H3UKU B
npodeccroHanbHO# nesrensHocTH (OITK-1);

— TOTOBHOCTh HCIOJIb30BaTh 3HAHHWS O COBPEMEHHOW (U3MUecKOd KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIEeCTBA JJIsi TTOHUMaHUs
OKpYyKarolero Mupa u sisiieHuid npupos (OI1K-2).

3namy:

— (Qusuveckre OCHOBBI MEXaHWKH, (U3MKU KOJCOAHW H BOJH, OJJEKTPUYECTBA U
MarHeTu3ma, dJEKTPOJUHAMHKH, CTaTUCTUYECKOW (U3UKH U  TEPMOJUHAMUKH,
KBaHTOBOU (hM3UKH;



— CMBICH (PYHIaMEHTaNbHBIX (PUINYSCKUX 3aKOHOB, MPHHIMIIOB W TOCTYJIATOB; HX
(hOpMYITUPOBKHU U TPAHUIIBI IPUMEHUMOCTH;

— CBf3b IIMPOKOTO Kpyra (U3MYECKUX SBICHUN C (yHIAMEHTAIBHBIMH NPUHIMIIAMHU U
3aKOHaMH (PU3HKH;

— OCHOBHBIC MCTOABI PCHICHUA 3a/1a4 10 OITMCAHUIO CI)I/I3I/I‘-ICCKI/IX ﬂBHeHHﬁ;
— METObl 00pPa0OTKH Pe3ysIbTaTOB (PU3UUYECKOTO IKCIICPUMEHTA.

Ymems:
— TPUMEHSTh TEOPETUUYECKUE 3HAHMS U IKCIIEPUMEHTAJIbHBIE METOJbl MCCIICAOBAHUS MPHU
pereHur npo(ecCHOHABHBIX 3a/1a4;

— IPOBOJUTH PACYETHI, OCYIIECTBIATh aHAJIU3 U Ha OCHOBE 3TOr0 JAeiaTb 0OOCHOBAHHBIE
BBIBO/IBI;

— aHaJM3UpPOBATH PE3yJbTaThl HAOIIOJEHUIN M 3KCIIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX
3aKOHOB U PUHILUIIOB (PU3UKH;

— OIpeneNnsaTh XapakTep (QU3NYECKHMX IPOLECCOB IO KOMILIEKCY AKCIEPUMEHTAIbHOM
nH(pOpMaLUK TP MOMOLIN TpapUKOB, TAOJIUI U YpaBHEHUII;

— TpeAcTaBIATh 00pa0OTAHHYIO SKCIEPHUMEHTANIbHYI0 U TEOPETHYECKYI0 MH(POpPMalUIO B
YCTHOW M THUCBbMEHHOW ¢opMe, B TOM YHCIE C HCIOJIb30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI.

Braoems:
HaBBIKaMHU PaOOTHI ¢ IIUPOKUM KPYroM (HPHU3UIECKUX MPUOOPOB U 000PYIOBAHNS,

HaBBIKaMU 000CHOBAHUS CBOUX CYXICHHUH U BEIOOpA METO/1a MCCIEAOBAHUS;

3. KpaTkoe coaep:kaHue QM CHUIINHBI:

Cemectp 2
Beenenue
IIpenmer ¢u3uku. Metonpl (DU3MYECKOTO MCCIENOBAHUA: OIBIT, TUIOTE3a, SKCIEPUMEHT,

TEOPHS.
1. ®usnyeckrne OCHOBbI MEXaHUKH

IIpenmer kuHematuku. Ilepemenienue, ckopocTh, YyckopeHue. Kunemarnueckue
XapaKTEPUCTUKHU BPALATEILHOIO JBMKEHMs. 3aKOHbl HbroTOHA. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBukeHME Tella IIEPEMEHHONM Macchl. 3aKOH BCEMHUPHOTO TArOTeHus. /[IBmxkeHue Tteina
IepeMeHHOM Mmacchl. YpaBHeHus Memepckoro. Popmyna I[luosnkoBckoro. Ynopyrud u
HEyNnpyruil yznapbl wmapoB. MOMEHT HMHEpLUHMM MaTepUaJbHOM TOYKM M TBEPAOIO Tela.
Kunemaruka rapmoHuueckux kojeOanuil. uddepeHumanbHoe ypaBHEHHE TapMOHMYECKHX
kosnebanuid. IloHATHME O 3aTyXalolMX M BBIHYKICHHBIX KosieOaHUAX. BosHOBOe ABMXKEHHE.
BoJHBI IPOOIIBHBIE U MIOTIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH

DneMeHThl TePMOJIMHAMUKU U (U3NUeCKOM KMHEeTHKHU. MneanbHblil Ta3. Pacnpenenenue
bonbumana u ero obmedusndeckuil cMeica. PeanbHblil Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunamuyeckuii Metoq B (usuke. PaBHOBecHble cocTosiHMs. Havana TepMoaMHaAMMKH.
[{ukmbl. DHTPONUS U €e CTaTUCTHYECKOe TosKoBaHUe. SIBneHue mepeHoca. Auddysus. 3akon
®uxka. TennmonposogHocTs. 3akoH Pypbe. BHyTpeHHEe TpeHue (BA3KocTh). 3akoH HproToHA.
3. DneKkTpocTaTUKa U MOCTOSIHHBIN 2JIEKTPUUYECKUI TOK

3akoH Kymona. Teopema Ocrtporpanckoro-I'aycca. Jlumons. [IudnexkTpuku B
JJIEKTPOCTATUYECKOM II0JIE.
Cemectp 3



1. DnexTpoMarueTusm

3akon Awmmnepa. 3akoH buo-Capapa-Jlammaca. Cuna Jlopenma. Marnetuku.
DneKTpoMarHuTHass MHAYKLIKA. Y paBHeHre MakcBesia.
2. Onrtuka

Wutepdepennus BosH. Audpaxuus BonH. Ilomspuzanust BonH. TeruioBoe u3imydeHHe.
3akon Kupxroda. I'nmoreza [lnanka. KBantoBoe oObsicHeHHE TeTuioBOro u3mydeHus. DPPext
Komrnrona. Anepnas moaens aroma. [locrynarel bopa. ATom Bogopoaa o bopy.
3. DneMeHTbl KBaHTOBOM (pU3MKU

I'mnore3sa ne bpoina. BosnHoBoe ypaBHeHue IllpenuHrepa [uisi CTalMOHApHBIX
cocrosinuil. OnbiThl LITepHa-I'epnaxa. MHorosnekrponHsiit atoM. D¢ ¢ext 3eemana. [Tpunuun
[Taynu. KBanToBbIE craTtucTHueckue pacnpeaeineHuss boze-Oinmreiina u ®epmu-/upaxa.
®oHoHbI. 3akoHbl Jlebast n DiHiTeliHA. XapaKTepUCTUKHU sipa: 3apsii, Macca, SHEprus CBS3U
HYKJIIOHOB. SlnepHble peakiuu. @OyHIaMEHTAIbHbIE B3aUMOJIEHCTBUS M OCHOBHBIE KJIACChI
3JIEMEHTAPHBIX YaCTHII.

4. O0beM yueOHOM THCHHMIIINHBI

Bcero 2 cemecTp |3 cemecTp
Bujet yue6Hoii paboTe 3a4. ef1./ 3a4. ej./ 3a4. ej./
aK.yac aK.yac aK.yac
O01mas Tpy10eMKOCTh AUCIHHIJINHBI 10 Y4e0HOMY ILIAHY 12/432 6,0/216 6,0/216
AyIHTOPHbIE 3aHATHS: 1,38/50 0,72/26 0,66/24
Jlexunn (JIek) 0,50/18 0,28/10 0,22/8
JlaGopatopusie 3ausaTus (J1ad) 0,38/14 0,16/6 0,22/8
[Ipaktuueckue 3anstust (113) 0,50/18 0,28/10 0,22/8
CamocrosTeiabHast padora (CP): 10,12/364 5,03/181 5,09/183
Bua MTOroBOro KOHTPOJIA: 3a4eT / IK3aMeH 05/18 IK3aMeH OK3amMeH
' 0,25/9 0,25/9
AHHOTanus padoyeil NporpaMMbl JHUCUUILIAHBI
«O0mas u Heopranuveckas xumus» (b1.5.8)
1. Ileap AMCHUILIMHBI — TPUOOPETCHHE 3HAHUW M KOMIETEHIMH, (OPMHpPOBAHHE
COBPEMEHHBIX TPEJCTaBICHUNA B OO0JaCTH TEOPETUYECKHMX OCHOB XHMHHM M XUMHHU

9JICMCHTOB.

2. B pe3yabTare u3yueHusl TUCHHUILIMHBI 00y4alommiicsi Mo mporpamMmMe 6akajaaBpuara
JMOJIAKEH:

Obnaoams crnenyroumu odmenpodeccuonanbubiMu (OIIK) komnerenusamu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO MCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUHBIX
JMCLUIUIAH B mpodeccronanbhoit aesrenpaoctu (OIMK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUU BEIECTBA, MPUPOIEC XUMUUYECKOU CBAZH
B Pa3JIMYHBIX KJIaccaX XMMHYECKUX COCIMHEHUHN ISl MOHUMAaHUS CBOWCTB MaTepHANIOB U
MeXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B Okpykaromiem mupe (OITK-3).
3name:

— DJIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYII,

— OCHOBBI TEOPUU XUMUYECKOM CBSI3U B COEIMHEHUSIX Pa3HBIX THUIIOB, CTPOSHUE BEIIIECTBA B
KOHJICHCHPOBAaHHOM COCTOSIHUWY;

— OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX IPOIECCOB M XapaKTePUCTUKU
PaBHOBECHOTO COCTOSTHUS;

— METOJbl OMHCAHMS XUMUYECKUX PAaBHOBECHUN B pacTBOpPAx JJIEKTPOJIUTOB, CTPOCHHUE H
CBOMCTBa KOOPAMHAIMOHHBIX COSTMHEHU;




— XHMHMYECKHE CBOMCTBA 3JIEMEHTOB PA3IMYHBIX TPYII MEPUOAUUYECKON CHUCTEMBI U UX
BaXHEHUIITNX COCTUHCHUIA;

Ymems:

— BBINOJIHATh OCHOBHBIE XHUMHUYECKHE OIEpallud, OMNPEeIsITh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIUi U PaBHOBECHBIC KOHIICHTPAIIMH BEIIIECTB;

— HCIOJIb30BaTh OCHOBHBIC XMMHYECKHE 3aKOHBI, TEPMOJUHAMHYECKHE CIPABOYHBIE
JAHHBIC 7151 pelIeHHs Mpo(ecCHOHATbHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIMSHUAE pPA3IUYHBIX (PAKTOPOB Ha pABHOBECHE B XUMHUYECCKHX
peakuusix;

Braoemw.:

— TEOPETUYECKUMH METOJIaMU OTMHMCAHUSI CBOMCTB MIPOCTHIX U CJIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOCHHUS HMX AaTOMOB M TIOJIOKEHHUS B TIEPUOJUYECKON CHCTEMeE
XUMHYECKUX DJIEMEHTOB;

— OKCHEPUMEHTAIBHBIMH METOJAMH OMPENEICHUS HEKOTOPHIX (U3HKO-XUMHUYECKUX
CBOMCTB HEOPraHUYECKUX COCTUHEHU.

3. KpaTkoe coaep:kaHue TUCHUTLINHBI:

CtpoeHune aTOMOB U MEPUOTUUECKHIN 3aKOH.
BonHoBBIE CBOWCTBA MaTepHaTbHBIX OOBEKTOB. YpaBHeHue ¢ bpoitna. CooTHomeHue
HeonpeaeneHHoctel ['elizendepra. [lonsTie o kBaHTOBOM MexaHuke u ypaBHeHuU LlIpeaunarepa.
CoBpemenHast popMyaUpPOBKA MEPHOTNYECKOTO 3aKOHA. [lepronnyeckas cucteMa u ee CBs3b CO
CTPOCHHEM aTOMOB. 3aIlOJIHEHHE JJICKTPOHHBIX CIOEB U 000JOUYEK aTOMOB B TEPHOINYECKOMN
cucteme snemeHToB .M. MenneneeBa. CreneHu OKHUCICHHMS. BakHEHIIHE OKHCIUTEIH WU
BOCCTAHOBUTENIM.  BakHeHmme  cXeMbl NPEBpalleHUs]  BEIIECTB B OKHCIHUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSX.

XUMHUYEcKas CBSI3b U CTPOCHUE MOJIEKYI.
KoBaneHntHasi CBsI3b, OCHOBHBIE IOJIOKEHUS METOJIa BAJECHTHBIX CBsi3ed. PaccMoTpenune cxem
MEepEeKPhIBAHUS aTOMHBIX opOuTaneid mpu oOpa3oBaHMM CBsi3ed B MoJiekynax. OCHOBHBIC
MOJIOXKEHUS MeTo1a MoJIeKy sipHBIX opouTaneit (MO JIKAO). O6mue cBeeHns] 0 KOMIUIEKCHBIX
COCIMHEHUAX, UX CTpOCHHE. MEXMOJIEKYJIIpHas W BHYTPUMOJICKYJApHAs BOJAOPOJHAS CBSI3b.
HNoHHass cBs3p Kak TpeneabHBbIN Ciy4all KOBaJEHTHOW cBs3u. OOmmMe MnpeacTaBiaeHUs o
MEXMOJICKYJIIPHOM  B3aMMOJICUCTBUM: OPUEHTALIMOHHOE, WHAYKIMOHHOE, JHCIEPCUOHHOE
B3aUMOJICHCTBHSL.

DHepreTuka peakiuii 1 XuMU4eCKOe paBHOBECHE.
[TonaTHe O XUMHYECKOW TEPMOJIWHAMUKE, TEPMOJAMHAMUYCCKHE (YHKIIUA COCTOSHUS
(xapakrepuctudyeckue (YHKIHMH). XHMHUYECKOE paBHOBecHe. VCTHHHOE H  Kaxyleecs
paBHOBecHs. KOHCTaHTa XMMHUUYECKOTO PAaBHOBECHA. DJIEKTPOXUMUUYECKUE IMPOLIECCHI, MOHITHE
00 2IEKTPOJHBIX MOTEHIMANaX. DJIEKTPOJABIIKYILAs CHJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii 1 KpUTEPU CaMOIIPOU3BOJILHOIO MPOTEKAaHUS MPOLIECCOB.

PaBHOBecus B pacTBopax
[Tporeccel, conpoBoskaaronie oOpa3oBaHUe JKUJIKHX UCTUHHBIX PACTBOPOB HEAJICKTPOJIUTOB U
3JIEKTPOJUTOB.  ACCOIIMMPOBAHHBIE M  HEACCOUMUPOBAHHBIE  ANEKTPOJUTHL.  CTEneHb
nucconmanuy. Koncranta gucconuanuu. PaBHOBecHe B cucTeMe, COCTOSIISH M3 HACHIIICHHOTO
pacTBOpa MaJOpacTBOPUMOIO SJIEKTPOJMTA U €ro KpHUCTaIoB. PaBHOBecHe B pacTBOpax
KOMIUIEKCHBIX coeAMHeHuH. PaBHOBecwe AuccolMany BOAbl, HIOHHOE MPOU3BEACHUE BOIbI U
€ro 3aBUCUMOCTb OT TeMmneparypsl. llkana pH. I'ugponus conen.

CkopocTh peakuuii U KaTajus.
[Tonarue o xumuueckoil kuHetuke. OAHOCTATUNHBIE U CII0KHBIE PEAKIINH. 3aKOH JIEHCTBYIOLIUX
Macc. KoHcTaHTa cKOpocTH peakuuu. MOJEKYISpHOCTh M TMOPSAOK pPEeaKIuu. 3aBUCHUMOCTH
CKOPOCTH pEaKIMH OT TeMIIepaTyphl; SHTAJbIIUS AKTUBALMH. ['OMOTE€HHBI M TeTepOreHHbII
KaTalln3.

XuMUs S- ¥ P- JIEMEHTOB



Bonopoa-nepBelii 371€MEHT IEPUOANYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IIOJIOXKEHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoau4eckoid CUCTEMbI. 3aKOHOMEPHOCTU B M3MEHEHUU
ANIEKTPOHHBIX KOH(QUTypaluii, BEIMYUH PAAUYCOB, DSJICKTPOOTPUIATEIBHOCTH W HSHEPTUU
HMOHU3aLMU aTOMOB. THIIMYHbBIE CTENIEHU OKUCIIEHUS. XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTM B CTPOEHMH M CBOMCTBaX OCHOBHBIX THUIIOB coenuHeHuil. IlpuponHbie
COEJIMHEHUS, I0JIyYE€HNE U IPUMEHEHUE.

Xumus d- u f- a51eMeHTOB

OnemeHTsl 3-12 rpynn NepuOJMYECKOM CHCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHHUHU
AJIEKTPOHHBIX KOH(PUIypaluil, BEJIUUUH PalyCcOB, SHEPIrUU NMOHU3ALINH, XapaKTEPHbBIX CTENEHEN
OKHUCJICHHS, KOOpPJMHAIIMOHHBIX 4YHced aToMoB. llpupojHble coenuHEHUs, NOJYy4EHHE U
COTOCTaBJICHNE (PU3MUECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHUE U CBOWCTBA
OCHOBHBIX THIIOB coequHeHnid. OcoOeHHOCTH T- SIeMEHTOB.

4. O0beM yueOHOM THCHMIIINHBI

Bunel yue6HOM paboTh Beero

B 3au4. en. B akan. gacax
OO011asi TPYA0€eMKOCTh AMCHUIIIMHBI 110 Y4€0HOMY IJIAHY 7,0 252
AyIUTOpPHBbIE 3aAHATHS: 0,66 24
Jlexumu (JIek) 0,22 8
[IpaxTueckue 3anstus (113) 0,22 8
JlabopaTtopusbie 3ansatust (J1ab) 0,22 8
CamocrositeqbHas padora (CP): 6,09 219
CamocCTOsITeNIbHOE U3YUYECHHUE PA3/IeTIOB TUCITUTLITUHBI 6,08 219
Buja uTOroBoro KOHTpOJIfA: 3a4eT / IK3aMeH 0,25 Ixk3amen (9)

AHHOTanus padoyeil NporpaMMbl JTMCUUILIAHBI
«Opranunyveckas xumus» (b1.5.9)

1. Heap aucuMmiMHbl — NPUOOPETEHHUE CTyIEHTAMU 3HAHUNW O CTPOCHHM OPraHUYEeCKHX
COEJIMHEHUM, OCHOBHBIX XHMHUYECKUX CBOWMCTBAX PA3UYHBIX KJIACCOB OPraHUYECKHX
COEIMHEHUI 1 METO/IaX UX MOJYYeHHs], KaK IPOMBIIUICHHBIX, TaK U JA00OpaTOPHbIX.

2. B pe3yabTare u3yueHusl TUCHHUILIMHBI 00y4aommiicsi Mo mporpamMe 6akajiaBpuara
JMOJIAKEH:

Obnaoams cnenytomumu oomekynsTypHsiMu (OK) u obmenpodeccuonansubivu (OITK)
KOMIICTCHITUSIMH:

— CIOCOOHOCTBIO K CAMOOpraHu3aliy U camoobpasopanuio (OK-7);

— CIOCOOHOCTHIO U TOTOBHOCTBIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHUILIMH B TpodeccuonansHoi nesirenbaoctr (OTTK-1)

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O COBPEMEHHOW (U3NYECKOW KapTHHE MHPa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIeCTBA JJIsi TTOHUMaHUS
OKpY’KaroIero mMupa u siieauii mpupoast (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOEHUU BEIECTBA, MPUPOIEC XUMUUYECKOU CBAZH

B Pa3JIMYHBIX KJIaccaX XMMHYECKUX COCAMHEHUH JUIsi MOHUMAaHUs CBOWCTB MaTepPHANIOB U

MeXaHU3Ma XUMHUECKUX MPOIECCOB, MPOTEKAIOIINX B OKpyxKatorieM mupe (OITK-3).
3namu:

TEOPETUYECKHE OCHOBHI CTPOEHHUS M CBOMCTB pAa3HYHBIX KJIACCOB OPTraHUYECKHX

COCIUHEHUH;



CrocoObl TOYYeHHsT M XHMHUYECKHE CBOICTBA OCHOBHBIX KIJIACCOB OPraHMYECKHX
COCOUHCHUM;
OCHOBHBIE MEXaHU3MbI IIPOTEKAHNS OPraHUYECKUX PEaKIIMii;
Ymemo:
— TPUMEHATh TEOPETUUYECKUE 3HAHMS JUIsl CUHTE3a OPTaHUYECKUX COEIMHEHUMN pa3InyHbIX
KJIaCCOB;
— AHAJIM3UPOBATh U MPEJCKA3BIBATh PEAKIIHOHHBIE CBOMCTBA OPraHUYECKUX COCIHHEHUM;
— COCTAaBJISITh CXEMBI CUHTE3a OPTraHUYECKUX COCAVNHEHMH, 3aJaHHOTO CTPOCHUS;
Braoemy:
— OCHOBaMM HOMEHKJIATYphl U KJIacCU(UKALUN OPraHUYECKUX COSAUHEHUI;
— OCHOBHBIMHU TEOPETHUECKUMHU MPEJICTABICHUSIMU B OPraHUYECKON XUMUU;
— HaBBIKAMH 000CHOBAHHUS PAIIMOHAIBHBIX CIOCOOOB MOIYYEHHSI OPraHUYECKUX BEIIECTB.
3. Kparkoe conepxxanue 1uCUHNIHHBI

Homenknarypa opranudeckux coeiuHeHMH. Teopuss XUMHUYECKOrO CTpOEHUS U
HachelleHHble  yriaeBogopoasl (YB). Ilpupona xoBaneHTHOM cBsizu. Popmynsl Jlbrouca.
®opmanbhbiit 3apsan. OddexTsr 3amectuteneil. [IpomexyTodyHbIE COETUHEHUS W YaCTHIIBI
OPraHMYECKUX PEAKIUAX. OHepreTudeckas JuarpaMma peaknuu. MeXaHu3M peakluu.
CrepeounsomMepusi, €€ BUIbI 1 0003HAYCHHS.

Amudarnyeckne coenuHeHus. HacelllieHHBIE ©W  HEHAchIleHHbIe YB.  Aukanbi,
LMKIIOAJIKAHbI, aJIKeHbI, aJKWUHBI, MOJIMEHBbl (AueHbl). B KaxIoMm Kiacce paccMaTpuBaroOTCs
CIIEyIOlIMe pa3/ienbl: H30MepHus, HOMEHKJIAaTypa, (U3NYecKue M XUMHUYECKHE CBOMCTBA,
crocoObl noaydeHusl. MexaHu3Mbl peakuil. DHepreTuueckas quarpaMmma peakimi.

ApomaTtudeckue coeauHeHus. Teopun apomatnaHocTd. CoenuHeHHsi OEH30JIbHOTO psija.

N3omepus. Homenkmnatypa. CrocoObl monydeHus. XHUMHYECKHE CBOMCTBA. BrusHue
3aMecTuTeNnel B OEH30JbHOM KOJIbLIE Ha HANpPaBJIEHUE U CKOPOCTh PEaKIUil ANIeKTPOPHUIBLHOTO
3aMeIeHUS.

4. O6beM yueOHOH THCHHIIINHBI

B B
Bun yueOHOM pabOThI 3a4ETHBIX aKaJieM. yacax
eMHHALIAX

O01mas TPy10eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 0,66 24
Jlexuunu (Jlek) 0,33 12
[Tpaktnueckue 3anstus (113) 0,33 12
JlaGopaTtopHsie 3ansatus (J1ab) - -
CamocrositesbHas padora (CP): 4,09 147
CaMOoCTOATETbHOE U3YUEHHUE Pa3/IeOB IUCIUTUIUHEI 4,09 147
Buja nToroBoro KOHTpOJIsA: 3a4eT / IK3aMeH 0,25 Ix3ameH (9)

AHHOTAIUA pado4yeil MPOrpaMMbl M CHUATIINHBI
«®@usnueckas xumus» (b1.6.10)

1. He.]'[b AUCHMIIVIMHBI — PaCKpPLITh CMBICTI OCHOBHBIX 3aKOHOB, YIPAaBJIAIOIIHUX XOJ0M
XUMHUYECKOTO IIponecca, IOKa3aTb obmactu IMPUIIOKCHUA OJOTUX 3dKOHOB U HAYYUTH
o6yqa}0meroc;1 rpaMOTHO MPUMCHATH UX TPHU PCIICHHUU KOHKPCTHBIX TCOPCTUYCCKHUX U
MPAaKTUYCCKUX 3a1a4.

2. B pe3yabTare H3y4eHHMs IMCHUILUIMHBI 00y4YaloLIUiicsi Mo mporpamMme 0akajaaBpuara
HOJIKeH:

Obnaoams crnenyrouumu obmenpodeccuonanbubiMu (OITK) koMmeTeHIAME:




— CHOCOOHOCTBIO M TOTOBHOCTH HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIHH B ipodeccuoHanbHoi nesrensHocTr (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKOM KapTHHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA Ul NOHUMAHMUS
OKpyXatoriero mupa u siiieauii npupoast (OI1K-2);

— TOTOBHOCTBIO UCII0JIb30BATh 3HAHUE O CTPOEHUU BELIECTBA, IPUPOJIa XUMUUYECKOU CBS3H
B Pa3JIMYHBIX KJIaccaX XMMHYECKUX COEIMHEHUN Ul IOHUMaHUsl CBOMCTB MaTepUaiOB U
MEXaHH3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIIKX B oKpykatoiiem mupe (OITK-3).
3uams:

— OCHOBHBIC 3aKOHBI (PM3MYECKOW XHMHH, B3aHMMOCBS3b (U3MYECKUX U XUMHUYECKUX
XapaKTEepPUCTUK MPOIIECCa;

— TIYTH ONPENENICHUs BAaXKHEUIINX XapaKTEPUCTUK XUMUYECKOTO paBHOBECHS (KOHCTAHTBI
paBHOBECHS, PABHOBECHOI'O BBbIXOJA MpPOJYKTa, CTENEHH MPEBPAIICHUs HCXOJHBIX
BEILECTB) U BIUSHUS PA3INYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOTO PABHOBECHS;

— YCIIOBUS YCTaHOBJIEHHS (Da30BbIX pPAaBHOBECMH B OJHO- M MHOTOKOMIIOHEHTHBIX
CUCTEMax, BO3MOKHOCTH pa3esICHUs CI0KHBIX CUCTEM Ha COCTABJISIIOIINE KOMIIOHEHTHI;

— TEpMOJIMHAMHUYECKOE OIMMCaHHe CBOMCTB UACAIbHBIX W HEUJCAbHBIX PacTBOPOB,
MOAXO/1bI K HAXOKICHUIO apLUaTbHBIX MOJISIPHBIX BEJINYMH KOMIIOHEHTOB pacTBOpa.
Ymemo:

— TPUMEHSATh TEOpPeTHUECKHE 3HaHUS U JKCHEPHUMEHTAlIbHbIE METOJIbl HCCIEAOBaHUS
(bu3nyecKoi XMMUHU IpU peLIeHNH NMPoPecCHOHANbHbIX 33/1a4;

— TPOBOJIUTH TEPMOJMHAMHYECKHUE PACUEThl, OCYIIECTBIATh aHAIW3 U Ha OCHOBE 3TOrO
JenaTb 000CHOBAaHHbBIE BBIBOJIBI,

— TIPEeICKa3bIBaTh W HAXOJUTh ONTUMAIIbHBIC YCIOBHUS MPOBEACHUSI XUMHYECKOTO MpoIiecca
C IIEJIBIO TOJYYSHHSI MAKCUMAITbHO BO3MOKHOTO BBIXO/]a HHTEPECYIOMIETO MPOAYKTa;

— TPENCTaBIATh JaHHBIC JAOOPATOPHOTO HCCIENOBaHUs B Tpaduueckoil ¢GopMe U Ha
OCHOBE MOJTYYEHHBIX 3aBHCUMOCTEH OTIpENIeNATh COOTBETCTBYIOIIHE
TEPMOJIMHAMHYECKHE ¥ KHHETHYECKHE XApAaKTEPUCTHUKU XHMHUYECKOH CHUCTEMBI |
XUMHUYECKOTO TIpoIiecca;

— MPOBOJUTH aHAIN3 M KPUTUYCCKU OLICHUBATH IMOJYYCHHBIC IKCIICPUMEHTAIBHBIC JaHHBIC,
00001IaTh 1 JIe)1aTh 000CHOBAHHBIC BHIBOIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.
Braoemy:.

— KOMILIEKCOM COBPEMEHHBIX TCOPETHUCCKUX METOJIOB (DM3MUCCKON XUMHUHU JUIS PEIICHHS
KOHKPETHBIX MCCIIE0BaTEIbCKUX 33/1a4;

— HaBBIKAMH OIpPEACICHUS COCTOSHHS PaBHOBECHS M CaMOIPOU3BOJIBHOIO HAIpPaBICHHS
XHUMHYECKOTO IpoIlecca;

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

— 3HaAHHUSIMHU OCHOBHBIX 3aKOHOB (PM3MUECKON XUMUU I COAEPKATEIbHOM UHTEPIpPETAI[UH
TEPMOJIUHAMHYECKUX PACUETOB;

3. Kpartkoe coaep:kanue qTHCIUNIHHBI

Xumudeckas TepMOJIMHAMUKA. 1-bIil U 2-01 3aKOHBI TePMOJIMHAMUKH, TocTynar [lnanka.
B3aumocBs3p TemnnoTel, paboThl U U3MEHEHHsS] BHYTPEHHEH SHEpPruu B MpoIleccax C ydacTheM
uaeanpHoro raza. TermnoéMkocTs TBEPABIX. JKUIKKUX U Ta3000pa3HBIX BEHIECTB. TepMOXUMUS.
Breruncnenue TemiaoBbIX A(PPEKTOB XUMHUYECKHX PEaKIHid, MPOIeccOB (a30BBIX IMEPEXOI0B,
pacTBOpeHUss U JpYrux (HU3HKO-XUMUYECKUX TpolleccoB. DHeprus [ubbca u sHeprus
lenpMroneiia Kak KpUTEpUU HAIpPaBJICHUS XUMHUYECKoro mpoiiecca. Pacu€r abconroTHOU
SHTponuH. XHMHUYECKOe paBHOBecHe. KOHCTaHTa XMMHMUYECKOTO PAaBHOBECHS M METOMABI €€
pacuéTta W OJKCHEPUMEHTAIBHOTO OIpeieTcHUs. PaBHOBECHBIM BBIXOJ TMPOAYKTa, BIHSHUE



JABJICHUS, TEMIEPATypbl, IPUMECU HHEPTHOTO ra3a Ha PAaBHOBECHBIM BBIXOJ. YPaBHEHUs
n3oTepMbl U uzo00apel  Bant-Todda. Cratucrtuueckas  tepmoaunHamuika.  Pacuér
TEPMOIMHAMHYECKIX (QYHKIUH Ha 6a3e MpeICTaBICHUNA O CyMME 10 COCTOSIHUSIM.

da3oBble paBHOBECHS B OJHOKOMIIOHEHTHBIX cucreMax. Pa3oBbie mepexo/ sl U (a3oBas
JyarpaMma COCTOSIHMSL JUI  OJHOKOMIIOHEHTHBIX CHUCTeM. TpoilHas TodYka. YpaBHEHUE
Knaneiipona-Knay3uyca. 3aBUCHUMOCTh JaBJEHMSI HACBIIIEHHOTO IIapa OT TeMIIepaTyphl.
Onpenenenne TepMoauHaMHUYecKuX (yHKIui mpormecca ¢a3zoBoro mepexona. Kpuruueckas
TEeMIIepaTypa.

Tepmomunamuyeckas Teopust pactBopoB. Kiaccupukamusi pactBopoB. CrocoObr
BBIpDOKEHUSI cocTaBa pactBopa. llapuumanbHble MoJsipHBIE BENWYMHBL YpaBHeHUs ['nOOca-
Hrorema. Wneanbupie pacTBopbl. TepmoauHaMuueckue (GYHKIMH CMEIICHUS UIS HICATbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pazbaBieHHble pacTBOpbl, 3akoH ['enpu. HenpneanbHbie
pacTBOpBI,  IOJIOKUTEJIBHBIE W OTPULATENIBHBIE  OTKJIOHEHHs OT  3akoHa  Payns.
TepMoanHaMHuyeckoe ONUWCAaHUE HEUACATBHBIX PAacTBOPOB, AaKTHUBHOCTb, KO3 ULIHUEHT
akTUBHOCTH. KoJmMraTuBHblE CBOMCTBAa pPAacTBOPOB HENETYyYUMX BEIIECTB B  JIETY4EM
pactBoputene. Kpuockonus, 30ymmockomnusi. OcMoc, 0CMOTHUYECKOE JIaBJICHUE.

da3oBbi¢ PABHOBECHS B MHOIOKOMIIOHEHTHBIX cHcTeMaXx. JlMarpaMMbl «J1aBJICHHE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB I1apa-COCTAB IKUIAKOCTU» I WACAIBHBIX U
HeUJIeaTbHBIX pacTBOpPOB. 3akoHbl [ nOOca-KonoBanoBa, Azeorpormsi. DU3NKO-XUMHUUECKHE
OCHOBBI pa3JIeIeHus KHUJAKHX cMmeced, pekThudukanus. OU3NKO-XUMUYECKUNH U TEPMHUUYECKUI
aHanu3. Pa3nuyHble TUIBI AMAarpaMM IIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u mpaBuiio peryara.

4. O0beM yueOHOM THCHHUIIINHBI

o B 3aueTHBIX B akanem.
Bupr yue6HO#M paboThI
€AMHUIIAX gacax

O01mas Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY 6.0 216
MJIAHY ’

AyAUTOpPHBbIE 3aHATHS: 0,89 22
Jlexuunu (Jlek) 0,28 10
JlabopaTtopusbie 3ansatus (J1ab) 0,33 12
[Tpaktuueckue 3ansarus (113) 0,28 10
CamocrositesibHas padora (CP): 4,86 175
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 IOx3ameH (9)

AHHOTAIUA pado4yeid MPOrpaMMbl JMCHUATIINHBI
«Koanongnas xumusa» (b1.6.11)
1. Heab IUCHUIUIMHBI — O3HAKOMJICHHE CTYICHTOB C OCHOBAMH TEPMOJWHAMHKH
MOBEPXHOCTHBIX SIBJICHUH, CHOco0aMH TOJNyYeHHS W BAKHEHIIUMH CBOMCTBaMU
JMCTIEPCHBIX CHCTEM.

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

Obnaoams crnenyrouumu odmenpodeccuonanbubiMu (OIIK) koMneTeHIMsIME:
— CHOCOOHOCTBIO M TOTOBHOCTBHIO MCHOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JTMCIHILIHH B TpodeccuonanbHoi nesrensHocty (OITK-1);
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (DU3MYECKOM KapTHHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BELIECTBA JJIsI MOHUMAaHUS
OKpy»Xaroriero mMupa u sisneruit npupoast (OI1K-2);



— TOTOBHOCTBIO HCIIOJI30BATh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJAEC XUMUUYECKOUN 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 SIBIICHUH
(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 (JIEKTPONOBEPXHOCTHBIE CBOICTBA,
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 CBOWCTBA
AUCTICPCHBIX CUCTEM.

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

Braoems:

— METOJaMHM HU3MEpEHHUs TIOBEPXHOCTHOIO HATsDKEHHUS, KpaeBOro Yriia, BEIUYUHBI
aacopOUMU W yIOENbHOW TMOBEPXHOCTH, BA3KOCTH, KPUTHUYECKOW KOHIEHTpPALUU
MULIEIO00Pa30BaHUsl, DJIEKTPOKHMHETUYECKOTO0 TOTEHIMaNa; METOJaMHU IPOBEICHUS
JMCTIEPCUOHHOTO aHalln3a, CHHTE3a IHUCIEPCHBIX CHCTEM M OLICHKH HX 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 TUCIIEPCHOCTD; MOBEPXHOCTHAS
SHEPIus; KOJUYECTBEHHbIE XapaKTEpPUCTHKU JucrepcHOCTH. Kilaccudukauus aucnepcHbIX
CHCTEM.

Mopy.ab 2. TepmoarHaMuKa MOBEPXHOCTHBIX SIBJICHUHN

OOmast  xapakTepUCTUKa IIOBEPXHOCTHOW sHepruu. IloBEpXHOCTHOE HaTSHKEHHE.
VYpaBuenue ['nu66ca-I'eapmroibia st BHyTpEHHEN yeIbHON MOBEPXHOCTHOM 3HEPruu (TOJIHON
IIOBEPXHOCTHOM SHEPTHUN).

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

Anre3us u xore3usi. YpaBHenue Jrorpe ais pabotsl 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 (ypasHenue Jlamnaca). Kanunnsapuele siBnenus. YpaBuenue KenbBuna. Brnusinue
JMCIIEPCHOCTH Ha PACTBOPUMOCTb, KOHCTAHTY PABHOBECHSI XMMUYECKON peakiuu, TeMIepaTypy
¢azoBoro nepexoaa.

Mertoapl moOJlydeHHMS JMCIEPCHBIX CUCTeM. YpaBHeHue PeOunuepa st paboOThI
mucnieprupoBanus. Jddext PeOunaepa. I'omorenHast u retreporeHHas KOHJEHCALUs. DHEPrus
I'n66ca o6pazoBanus 3apoabiiia HOBOH (a3bl. Kunernka oOpazoBaHust HOBOH (a3bl.



Moayasb 3. AnCOpOIMOHHBIC PABHOBECHS

[Ipupona ancopOIMOHHBIX cHil. AICOpOLMs Ta30B U MAPOB HA OJHOPOJIHON MOBEPXHOCTH.
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 xanmuuIApHOM KOHAeHcanuu. Pacuer wHTerpanbHo u nudQepeHInaTbHON KPUBBIX
pacnpezeneHust oobema mop 1o pasmMepam.

AncopOumsi Ha MUKPOIOPHUCTBIX MaTepUaIax. [Torenmmanshuas teopus [lonsHu.
XapakTepuctuieckass Kpuas ancopOmuu. O06oOmeHHoe ypaBHeHHE Teopun JyOmHWHA
00BEMHOTO 3aI0JIHEHUS] MUKPOTIOp, ypaBHeHHEe JlyOnHnHa - PagymkeBuya.

AncopOrusi MOBepXHOCTHO-aKTUBHBIX BemiecTB. [Ipasuiio droxmno - Tpaybe. 3aBucumocTh
ITIOBEPXHOCTHOI'O HATSHKEHUS OT COCTaBa pacTtBopa. YpaBHeHue IlIumkoBckoro. YpaBHeHUs
COCTOSIHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (a1COpOLIMOHHBIX) MIeHOK. Becol 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 qugdysnoit 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 YacTUI[ C HMX pa3MepoM. YCIOBUSA COOIOAEHMS 3aKOHa
Crokca. CenMMEHTALMOHHBIM AaHAJIW3 TOJMANUCIIEPCHBIX cucTteM. KpuBble pacnpeneneHus
gacTHIl o pa3mepam. [Ipupona 6poyHOBCKOTO ABMXKEHUA. 3aK0H DiHIITeHHA - CMOJIyXOBCKOTO.
CnenctBuss w3 Teopun OpoyHOBCKOro  ABWkeHHSA. CemuMeHTaIMoHHO-Tud}y3noHHOE
pPaBHOBECHUE, TUTICOMETPUYECKUN 3aKOH.

MoayJb 6. ArperatuBHas yCTOMUHMBOCTD U KOATYJISIINAS TUCIIEPCHBIX CHCTEM

CenuMeHTallMOHHASA M arperaTuBHas ycroiiunBoctu cucteM. JlnoduiabHble n 11opoOHbIE
cuctembl. Kputepuit mmoduibHoctn mo Pebunnepy-lllykuny. JlnodunpHbie 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 ([JJIPO). PacknumHuBaromiee maBieHHE W ero coctapistomue. Oomiee
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 KOHJEHCAIlMOHHO-KPHUCTAJUIN3ALlMOHHBIE
CTPYKTYpBHI.

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

Knaccugukanuss IuCHEpCHBIX CHUCTEM MO0 CTPYKTYpPHO-MEXaHWYECKHM CBOMCTBaM.
BSI3KOCTh JKHMIKHMX arperaTMBHO YCTOMYMBBIX JUCIIEPCHBIX CHUCTEM. YpaBHEHUs ONHIITENHA,
[Hraygunrepa, Mapka - XayBuHka. Peonornueckue CBOWCTBA CTPYKTYPHUPOBAHHBIX
AKHUJIKOOOPA3HBIX M TBEPOOOPA3HBIX CUCTEM.



4.00beM yueOHOM TMCUMILINHBI

. B 3auernbIx B akanewm.
Bunpl yaeOHOI paboThI
CIIMHUIIAX qacax

OO0mas TPyA0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
AyAUTOPHbIE 3aHATHS: 0,72 26
Jlexuu (JIek) 0,28 10
JlabopaTtopusbie 3ansatus (J1ab) 0,44 16
CamocrosiTesnHasi padora (CP): 4,03 145
[loaroroBka K 1ab0paTOpHBIM paboTam 1,11 40
Jlpyrue BHJIBI CAMOCTOSTEIBHOW PabOTHI 2,92 105

JK3aMeH
Bua HTOroBOro KOHTPOJIsi: 3a4eT/IK3aMeH 0,25 )

AHHOTanus pado4eil NPOrpaMMbl JUCHHUIIAHBI
«AHAJIUTHYECKAS] XUMHSA U (PU3NKO-XMMUYecKUue MeToAbl aHanu3a» (b1.5.12)

1. Heap aucuumiuHbl — npuodpeTeHre oOydaronIMMcs 3HAHUW 10 OCHOBHBIM TIpyIaM

METOJIOB XUMHYECKOTO aHaIn3a, HanboJiee MUPOKO MPUMEHSIEMBIX B IIPOMBIIIJIEHHOCTH U
HCCIEAOBATEIbCKON paboTe, a TakkKe KOMIETCHIIMH, HEOOXOIUMBIX IS PEIICHUS
KOHKPETHBIX 33J1a4 XHMHUECKOTO aHAJIN3a.

B pe3yabTare u3yuyeHus IMCHUILIMHBI 00y4aolIUiicsl MO0 MporpaMmme 0akaJjiappuara
HOJIKEH:

Obnadams cnenyromumu oodmernpodeccuonanbabiMu (OI1K) kommeTeHusaMu:
CIOCOOHOCTBIO U TOTOBHOCTBIO HMCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUHUIUIAH B podeccronanbhoi aesreiapaoctu (OIMK-1);

TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUSI O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMHUECKOU CBSI3U
B Pa3JIMYHBIX KJIACCAX XMMUYECKUX COCAMHEHUH ISl IOHUMAaHMs CBOMCTB MaTEPHAIIOB U
MEXaHH3Ma XUMHUYECKUX MPOIECCOB, MPOTEKAIOIIKX B OKpyxKaroiieM mupe (OIIK-3).
3name:

OCHOBHBIC TOHSTHUS, TEPMUHBI, METOJbI U MPHEMbl KaUECTBEHHOTO W KOJHMYECTBEHHOTO
XUMHUYECKOTO aHaJIN3a, TEOPHUI0 XUMHYECKUX M (PU3MKO-XMMHYECKUX METOJOB aHAIIN3a,
MIPUHIIUIIB PA0OTHI OCHOBHBIX TPUOOPOB B (DU3MKO-XUMHUYECKUX METOAaX.

Ymems:

MPUMEHSATHh TPUOOPETECHHBIC TIPAKTUYCCKHE HABBIKK B MTPO(PECCHOHAIBHON EITEIbHOCTH
JUIsl PEIICHHUs] KOHKPETHBIX 3a/iay; BJIAJIETh: IOHUMAaHUEM ILieJied W aJropuTMOB
XMMHUYECKOTO aHallh3a, CHoco0aMM pelIeHUs aHATUTHYeCKUX 3a/ad, OLEHKOMN
BO3MOXHOCTEH Ka)XJ0ro MeToJla aHajlinh3a, OCHOBAMH METPOJIOTHYECKOW OIICHKHU
PE3yNbTAaTOB KOJIUYECTBEHHOTO XUMUYECKOTO aHATH3a.

Braoems.:

MOHHMMAaHHUEM IIeNeld H AJITOPUTMOB  XUMHUUYCCKOTO aHalin3a, criocoboamMu peaicHu-d
AHAJIMTUYCCKUX 3aaad, OLICHKOM BO3MOJKHOCTEH KaXKJIOTO MeTozda aHajikm3a, OCHOBaMH
MCTpOJ'IOl“H‘ICCKOfI OLICHKHU PE3YJIbTATOB KOJINUYCCTBCHHOTO XUMHUYCCKOTO aHAJIMN34a.

3. Kparkoe coaepxxanue 1uCUMIIHHBI:

Beenenue. Ilonstne 00 anamutuueckoil xumun (AX) Kak O cHCTeMe 3HaHWHIA,

MO3BOJISIONIEH YCTAaHOBHUTDH KaueCTBEHHBLIH M KOJUYECTBEHHBIM COCTaB BEIIECTBA. 38.2[8.‘11/1 AX.
AHaIUTHYECKUN CHTHAJI KaK HOCHUTEIb KAaYSCTBEHHON U KOJMYCCTBECHHOM I/IH(I)OpMaI_II/II/I 00



oObekTe ananuza. llosTHe o mpoboorbope um mpobdomoaroroBke. OCHOBHBIE TpeOOBaHMUS,
IpeabsABISEMbIE K METOJaM XUMHYECKOIO aHajau3a. YCJIOBHS BBIIOJHEHUS OIPEACIICHU.
Ananmutnueckast GopMa, aHaATUTHYECKUE TMPU3HAKK. AHATUTHYECKUE KIacCU(UKAIIUN KAaTHOHOB
Y QHUOHOB.

Cucremarnueckuii u JpoOHbIi  aHamu3. CoOBpeMEHHBIE METOAbl HICHTU(UKAIUH
AJIEMEHTOB U COoeAMHEHUH. OpraHn4ecKre aHaIUTUYECKUE PEAareHThl B aHAJIN3€ HEOPTraHUUECKUX
BeleCTB. PaBHOBECHSI B aHAIUTUYECKMX T'OMOI€HHBIX U I'€TepOreHHbIX cucremMax. OCHOBHbIE
TUIBl peakuui, npuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIEHHUE-
BOCCTAHOBJICHHE, KOMIUIEKCOOOpazoBaHue, ocaxaeHue). Onrucanne paBHOBECUS aHATUTHYECKIX
peaknuii ¢ MOMOIIbI0 KOHCTAHT PaBHOBECHsS. YUeT MOOOYHBIX PEaKIii C OMOIIBIO ammapara
YCIIOBHBIX KOHCTAaHT paBHOBecHs. lcnoib30BaHUE YCIOBHBIX KOHCTAaHT paBHOBECHUS s
ONTUMM3AIMM AHAIUTUYECKUX pEaKUUid M MPaKTHUECKUX YCIOBUN WX BbINOJHEHHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO0 XHMMYECKOro aHajn3a. MeToabl KOJIMYECTBEHHOTO aHalu3a.
TpeboBanusi, NpeabsBIsIEMble K XHMUYECKUM pPEaKIUsM, HCIOJIb3YEMbIM B XHMHUYECKOM
aHayin3e. OTanbl KOJMYECTBEHHOTO aHaiu3a. [loHATME O TpaBUMETPUYECKOM aHaU3e.
TeopeTnueckne OCHOBBI TUTpPUMETpHUECKOro aHanusa. Ilpuembl THTpoBaHus. PacueTsl B
tutpuMerpun. I'papuueckoe oTobOpaxenue npouecca TuTpoBaHus. CkayoK TUTPOBaHUS, TOUKA
SKBUBAJIEHTHOCTH, KOHEUHasl TOYKa TUTpoBaHus. [lepBuyHbIE M BTOPUYHBbIE CTaHIApTHl. MeToa
KHCJIOTHO-OCHOBHOTO TUTPOBaHUSA. BbIOOp KHCIOTHO-OCHOBHOrO HWHAMKaTopa. Ilpumepsl
onpezneneHuil. MeToabl OKHUCIUTENbHO-BOCCTAHOBUTEIBHOIO TUTpOBaHUsA. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIN NOTEHIHA. DAKTOPHI, BIUAIONIME HA €r0 BeIMYuHy. Y paBHeHne HepHera.
[epmanranatomerpus. Momomerpus. OnTUMM3amus — yclIoBHMH  ompefeneHus.  Merton
KOMITJIEKCOHOMETPUYECKOTO THUTpoBaHHs. (OCOOEHHOCTH peakuuid KOMIUIEKCOOOpa30BaHUs
(xematooOpazoBanusi) HWOHOB MeramwioB ¢ OJ[TA. Bwibop onTUMaIbHBIX  YCIOBHI
KOMIIJIEKCOHOMETPUYECKOTO ~ TUTPOBaHMs.  THTpoBaHME IO  METONY  OCaXICHUS.
Metponorudeckass OLEHKAa pe3yJbTaTOB aHanu3a. VHAWKAaTOpHBIE M HMHCTPYMEHTAJIBHBIE
CrocoObl YCTAaHOBJIEHUS TOYEK SKBUBAJICHTHOCTH.

Beenenue B (pu3MKO-XMMHUYECKHE (MHCTPYMEHTAIbHBIE) METOABl XUMUYECKOTO aHaIN3a
(MMXA-®XMA). Knaccudurarums (PU3NKO-XUMUUECKMX METOJOB aHaiu3a. AHATUTHYCCKUN
CUTHaJI Kak uHpOpMaTuBHas (QYyHKLUUS cocTaBa BeulecTBa. MeTo/bl KOJMYECTBEHHBIX
mMepennii B OXMA, wux xapakrepuctuka. AHUIMTUYECKHME U  METPOJOTHYECKUE
XapaKTEPUCTUKU METOAMK OIPEIEICHMUS.

4. O0beM y4yeOHOH TUCUMIITIMHBI

. B 3a4eTHBIX B akaaem.
Buabl yueOHoii padoThI
eIMHUIAX yacax
O01mas TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 5,0 180
AyIMTOPHBIE 3aHATHS: 0,61 22
Jlexmmm (JIek) 0,28 10
JlaGoparoprsie 3ansaTus (J1ad) 0,33 12
CamocrositesbHas padora (CP): 4,28 154
[TonrotoBka K Ja00paTOpHBIM paboTam 1,39 50
Jlpyrue BUJIbl CAMOCTOSTENbHON PabOThI 2,89 104
Bua uTOroBOro KOHTpOJISi: 3a4eT / IK3aMeH 0,11 3aser c(z)uemcon

AHHOTANUA padoyeid MPOrpaMMbl IHCHUATLINHBI
«HNnxenepunas rpapuka» (b1.5.13)



1. Hejab AMCUUIUIMHBI — HAYYUTh CTYJCHTOB BBIMOJIHATh M YUTATh YEPTEKH 110 NPABUIAM U
YCIOBHOCTSIM COIJIACHO CTAaHJApTaM €IMHOM CHCTEMBbl KOHCTPYKTOPCKOM JOKYMEHTalUU
(ECKL).

2. B pe3yabTare H3y4eHHMs JMCHUILUIMHBI 00y4YaloLIuiicsi Mo mporpamMme 0akajaaBpuara
JOJIZKEH

Obnaoams ciienyronumu obmenpodeccuonanbabiMu (OITK) koMmeTeHITHSAMIE:

- CLIOCOOHOCTBIO K CaMOOpraHu3aiuy u camooopaszoanuto (OK-7);

- BJIaACHUEM OCHOBHBIMU MCTOJaMH, cnocobaMu u CpeaAcTBaMu IIOJTYUCHUA, XpaHCHUA,
nepepaboTku MH(OpMAIMH, HABBIKAMU PAaOOTHI ¢ KOMIBIOTEPOM KaK CPEICTBOM YIIPABJICHUS
undopmarmeit (OI1K-5).

3namo:

—  C1mocoObl 0TOOpaKEHUS TPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

— TIPaBWIA U YCIOBHOCTH IIPH BBINIOJHEHUHN YEPTEKEN;

—  BUJBI U3/IETUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha ypOBHE NPEACTaBICHUS XapaKTEPUCTUKN (POPMBI U IOBEPXHOCTH U3JIEITHH.

Ymems:

— BBIIIOJHATE W YHUTATh YCPTCIKHU TEXHUUYCCKUX I/I3)IG.]'H/II71 C Y4Uc€TOM }IeﬁCTByIOHIHX

CTaHJIapPTOB;

— BBIIOJHATh U YUTATh CXEMBI TEXHOJOTHYCCKUX MMPOLECCOB,

— HCIOJIb30BaTh CPEJICTBA KOMIBIOTEPHOM IpadUKu /151 U3TOTOBJICHUS YEPTEKEH.

Braoems:

— crmoco0aMu U MIPHEMaMH H300paKeHUS MPEMETOB Ha TUIOCKOCTH;

— rpaduueckum nakerom «Kommacy.

3. Kpartkoe coaep:xanue 1MCUHNJIMHBI:

Moayas 1. U31esme 1 KOHCTPYKTOPCKHE TOKYMEHThI.

3HAKOMCTBO C BHUJAMHU W3JE€TUA M KOHCTPYKTOPCKUX JOKYMEHTOB, CXE€Mbl. ApmaTrypa
TpyOOTIpOBO/Ia M3YYECHHE pPe3b0, PE3bOOBBIX W3ICIUNA W BBHITIOJHEHHWE AICKHU30B U YepTEkKen
JeTayIel ¢ pe3bOoi.

Moayasb 2. CoennHeHne aeTaei.

CrangaptHeie pe3bOoBble m3znenuss M coequHeHus. CoenuHeHue peraneil Oonrom U
mnwibkod.  Pe3pOoBble  TpyOHble coeauHenus. llankoBeie coenuHeHus. DaHieBbIe
coenuHeHus. HepazbeMHuble coeuHeHus aeTanei. ['eomeTpruyeckue XapakTepucTUKU (HOPMBI U
MMOBEPXHOCTHU U3JICITHH.

Moayab 3. UepTe:xkn cOOPOUYHBIX eIMHUIL. JJIEMEHThl KOMIILIOTEPHOH rpadgukm.
[IpaBuna BeIMonHEeHHs U OGoOpMIIEHHS COOpPOYHOrO uepTexka. JletanupoBaHue uepTexen
cOOPOYHBIX €TUHUIL. DJIEMEHThI KOMIIbIOTEPHOU TpaduKu.

4. O0beM TUCHUILUIMHBI U BUIbI y4eOHO# padoThl.

Buner yue6HOM paboThI B 3aueTHBIX B akanewm.
eIMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IUIaHY 4,0 144
AyIUTOpHBbIE 3aHATHS: 0,33 12
Jlexuunu (Jlek) 0,11 4
[TpakTaeckue 3anstus (I13) 0,11 4
JlaGopatopusie 3ansaTus (JIad) 0,11 4
CamocrositesbHas padora (CP): 3,56 128
Kypcosast pabota 0,33 12




Jlpyrue BUIbI CAMOCTOSATEIBHONW PabOThI 3,22 116

Bujx koHTpoOJIs: 3a4eT / IK3aMeH 0,11 3auer
C OLIEHKOM

(4)

AHHOTanus padoyeil NporpaMMbl JIMCUMIIAHBI
«IIpuxknannas mexanuka» (b1.6.14)
1. Henp AUCHMIVIMHBI — HAydyuTh OOYYaroOIIErocsi TBOPYECKOMY THOIXOAY K
BBINIOJIHEHUIO HHXEHEPHBIX PAacyeTOB Ha IMPOYHOCTh, KECTKOCTh U YCTOWYMBOCTH
3JIEMEHTOB KOHCTPYKIIMM, 1€TajaeH y3JI0B MAlllMH U aIllapaTos.

2. B pe3yabrare mu3yYyeHHs [UCHMIUJIMHBI O0y4Yaloummiicsi M0 mporpaMmme
0akaJaBpUATA J0JIKEH

Obnadams cnenyronumu oomenpodeccuoHanbHbiMU (OI1K) koMnereHmsiMu:

— CIOCOOHOCTHIO MCIIOJB30BaTh OCHOBHBIE 3aKOHbBl €CTECTBEHHOHAYYHBIX IUCLHMIUIMH B
npodeccronanbHoit nesrensHocTH (OITK-1);

— CIOCOOHOCTBIO HCHOJIB30BaTh 3HAHUS O COBPEMEHHOM (U3MUecKkod KapTUHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA Uil TIOHMMAHUS
OKpy»Karoriero Mupa u sieienunii npupost (OI1K-2).
3namo:

— OCHOBHBIE YPAaBHEHHUS M METOJIbl pElIeHUs 3ajau CONPOTUBJICHHS MaTepUaloB U JeTajiei
MallluH;

— OCHOBHBIE METOJbl PACYETOB HA MIPOYHOCTH MU IKECTKOCTh 3JIEMEHTOB KOHCTPYKLHUN
MalliH U afmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajeil 1 y3JI0B MalliH U allapaToB XUMUYECKOW TEXHOIOTHH.
Ymemo:

— TPOBOJIUTH pPACUYETHl AIEMEHTOB KOHCTPYKIMII Ha OCHOBE METOJOB COMPOTHBICHUS
MaTepHasoB;

— paccuuThIBaTh U KOHCTPYHPOBATH JETAIU MAIIWH 10 UCXOAHBIM JaHHBIM;

— TMPOU3BOAUTH  pacyeThl IO  OCHOBHBIM  KPUTEpUSM  PabOTOCHOCOOHOCTH |
KOHCTPYHPOBAHUs JeTajeil MallluH.

Braoemy:

— HaBBIKAMHU pacyeTa CONMPOTUBJICHUS MaTePHAJIOB aHATUTHUYECKUMH METOIaMU;

— HaBBIKaMHM BBIOOPA MAaTEPHUAJIOB 10 KPUTEPUSAM IIPOYHOCTH;

— pacueTaMu THUIOBBIX JeTajeil MallWH, TMOJb3yACh CIPABOYHON JHUTEpaTypoil u
I'oCTammu.

3. Kparkoe conep:kanue qTUCHUTIUHBI:

1. Beeaenue

Ponp mpeamera «IIpuknanHas MexaHuka» B (OPMHpPOBAHMM HHXKEHEpa XHUMHKa-
texHosora. «[IpuknagHas MexaHWKa» KaKk OCHOBA JJs MOHUMaHHsS pabOThI, YCTpoilcTBa U
0e30MacHO dKCITyaTaluu 000PyIOBaHUS XUMHUYECKOTO MPOU3BOICTBA.

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

Pazgen 1.1. Onpenenenue peakiuii onop.

AOGCOTIOTHO TBEpJIOE TeNo. DNeMEHThl CTaTUKH. OCHOBHBIE TOHSATHUS. AKCHOMBI
CTaTUKH. YpaBHEHUS paBHOBecUs. CBSA3H U UX PEAKIUU.

Pasnen 1.2. PactskeHue-cxxartue.

OcCHOBHBIE JIOMYIICHUS U MPUHIIMIBI COMPOTUBIICHUS MaTepUaNOB. METOl CeYeHHIA.
Hanpsokenus, nedpopmanuu u mepemerienus. 3akoH ['yka. IlocTpoeHue smop BHYTPEHHHX
yCUNTUH, HampspkeHuid W mepemenieHuid. CTaTHYecKd OMpeAeuMble U CTaTUYECKU
HeoTpeeNuMble 3a1a4l. J{uarpaMMbl pacTsKEHUsI IS TUTACTUYHBIX U XPYIKUX MAaTepHAIOB U




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

3. Moayas 2 «Kpy4yenune. U3rud».

Paznen 2.1. Kpyuenue.

3akon ['yka mnpu casure. BHyTpeHHHE CWIOBBIE (DaKTOpPBl TMPH KPYICHHH.
Hamnpsixenust B CTEpKHSAX KPYIJIOTO CEUYCHUsI. Y CIOBUE TPOYHOCTH MPU KPYyUEHUH.

Paznen 2.2. U3rud.

['eoMeTprueckne XapakTEPUCTUKM IUIOCKMX cedeHuil. [loHsTMEe 4HCTOrO W
norepeyHoro u3ru6os. [IpaBuia nocTpoeHuUs HMIOP MOMEPEYHBIX CUJT M U3THOAIOIINX MOMEHTOB.
Ompeznenenre HOPMAIbHBIX HANpsDKEHUW. YCJIOBHE NPOYHOCTH mpu u3rude. OmnpeneneHue
KacaTeIbHBIX HANpsDKeHUH. ParimonanbHbie GOPMBI CEUSHUH.

4. Moayab 3 «C10:kHOe HATIPSIZKEHHOE COCTOSTHHEY.

Pazgen 3.1. CrioxxHOE HAMPS>KEHHOE COCTOSIHUE.

OCHOBBI TEOPUM HAMPSHKEHHOTO COCTOSIHUSIT W TUIOTE3bl MPOYHOCTU. [loHsATHE
HaIpPsHKEHHOTO CcOCTOsTHUS. ['J1aBHBIC TUTOMIAAKK U TJIaBHbIE HampspkeHus. OO00IMEeHHBINA 3aKOH
I'yka. Ha3znauenue rumote3 npodHOCTH. [ToHSATHE SKBUBAJICHTHBIX HANPSHKEHUN U KPUTEPHUEB
MIPOYHOCTH.

Paszpnen 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYIIBI XMMHMYECKUX MPOU3BOJACTB. OIpeneseHne HANpsKeHUH 10
o6esmoMeHTHOM Teopuu. OcHOBHBIC jomymieHus. BwBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000J0YeK 10 ypaBHeHWI0 Jlamyaca W 1O CTaHAAPTU30BAaHHOM METOJUKE.
YcnoBue NpoYyHOCTH.

Paszgen 3.3. Pacuer cxaThIX CTEp/KHENW HA yCTOWYNBOCTb.

YCTOMYMBOCTE  3JIEMEHTOB  KOHCTpYKUMi. [lOHSTHE KpUTUYECKOW CHIIBI H
ko3(durmenta 3amaca mTpoyHOCTH. Pacuer kpuTudeckod cwibl 1o Ounepy. [lpenensr
npuMeHUMOCTH (hopmyssl Ditnepa. [IpakTuueckuii crmocod pacuera Ha YCTOMYHBOCTD.

5. Monyanb 4 «JleTajau MammH».

Pa3znen 4.1. CoenuHenune netajieyi MamivH.

Knaccudukanus geraneit MalivH ¥ anmapaToB XUMHYECKUX MPOU3BOJICTB. Pe3p00BbIC
coenuHeHus. Pacuer OONTOBBIX COETUHEHHMM IPH TMOIMEPEYHBIX M TMPOJOJIBHBIX Harpys3kax.
[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 ONIOPBI U COCTUHEHMUSL.

Banel, ux xiaccudukanua u HazHadenue. Ocu. [IpoekTUpoBOUHBIE pacueThl BaJlOB U
oceil. IlomuunHuku ckoybxeHus. Marepuansl Briagpimed. llogmunHukM — KaueHus.
[IpuHUMNMaTbHOE YCTPOWCTBO M OCHOBHBIE TE€OMETpUYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJOCTAaTKU U OOJACTH NPUMEHEHUs MOAIIMIHUKOB KayeHUs U CKoJbxkeHus. llpuBogHbie
Mydtel. Hasznauenne. Knaccuduxanuss Mydpt mo mpuHIUNy AEHCTBUA U XapakTepy paOOTHI.
[Topsinox mog6opa MydT U OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznien 4.3. Mexanuueckue nepeiayu.

3ybuatsie nepenaun. OKpyKHOE U paauanbHoe ycunus. Pexykropel. Onpenenenue u
knaccudukanus. [Ipumepsr cxem peayKkTopoB.

4. O0beM yuyeOHOM TUCHHMILINHBI

Buner yae6HOI paboThI B 3aueTHBIX B akagem.
SAUHUIIAX yacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IUIaHY 4,0 144
AyIUTOpPHBbIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) 0,22 8
[Ipaktuueckue 3ausarus (113) 0,22 8




CamocrositesbHas padora (CP): 3,45 124

Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,11 3auyer ¢
oneHKoii (4)

AHHOTanus padovyeil NporpaMMbl IMCUMIIAHBI
«JIEKTPOTeXHUKA U MPOMbILLIEHHAA eKkTpoHuka» (b1.5.15)

1. Heab aucOMIJMHBI — (GOpMHpPOBaHHWE y OOydaromerocs KOMIIETCHIUH,
o0ecTeunBarOIUX TEOPETHUECKYI0O M TPAKTHYECKYI0 TOATOTOBKY BBIITYCKHHKA,
YMCHOIICTO BI)I6I/IpaTI) MU OKCILUTYaTUPOBAThb OJJICKTPOTCXHUYCCKHUE U DJICKTPOHHBLIC
YCTpOﬁCTBa, BJIaACIOIICTO HaBBIKaMH HCIIOJIb30BaHUA COBPCMCHHBIX
I/IH(bOpMaIII/IOHHBIX TEXHOJIOTHH A1 aBTOMATU3WUPOBAHHOI'O MOACIUPOBAHHUA U
pacueTra SIIEKTPUYECKUX M SIEKTPOHHBIX IIETICH.

2. B pe3yabrare wu3yYyeHHs IUCHUIJIMHBI O0yYalOUIMiCsI 1O mporpamme
0aKaJaBpUATAa J0JIKEH:

Obnadams cnenyronumu o0mexkyIbTypHbiMU (OK) u obmenpodeccuonansasivu (OI1K)
KOMTIETCHITUSIMH:

— CIOCOOHOCTBIO K CaMOOpraHu3aiiy U camoobpasopanuto (OK-7);

— TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHHWS O COBPEMEHHOW (u3mueckold KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BENIECTBA ISl TOHUMaHUS
OKpy»Karoriero mupa u siiernii npupost (OI1K-2);

— BJAJEHHEM OCHOBHBIMH METOJIAMH, CIIOCOOAMHU M CPEICTBAMHM TIOYYCHHsSI, XPAaHEHHS U
nepepaboTkn WHGOPMAIMK, HABBIKAMU pal0OTBl C KOMIIBIOTEPOM KakK CpEIACTBOM
yrpasienus uadopmarueii (OITK-5).

3name:
— OCHOBHBIC TTOHATHS, OTPECICHHS U 3aKOHBI MJICKTPUUYECKUX TIETIeH;

— MCTOAbI MOACIUPOBAHUA, aHAIN3a U pacqéTa ueneﬁ IIOCTOAHHOI'O U IICPEMCHHOI'O TOKOB,
METOJOJIOTUIO SJICKTPOTEXHUICCKHUX HSMGPGHHﬁ;

— YCTPOMCTBO W  MPUHIUIBI  pabOThl  AIEKTPOTEXHUYECKOIO U DIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, IIECKTPUUECKUX MALIUH, ICTOYHUKOB MMUTaHUSI.

Ymemo:

— TMPUMEHATh TEXHOJOTMH MOJICIMPOBAHMS, aHalu3a, pacyéra © JKCIUIyaTaluu
ANEKTPUYECKUX CEeTeH, MPOMBIIUIEHHOTO 3JEKTPOOOOPYIOBAaHUS M IJICKTPOHHBIX
pUOOPOB;

- BLI6I/IpaTB QJICKTPOTCXHHUYCCKOC H JBJICKTPOHHOC O60py,[[0BaHI/Ie IJi1 pCIICHUA 3alad
IIPOCKTUPOBAHUSA U p€alIn3allud XUMHUKO-TCXHOJIOTHICCKUX ITPOLUCCCOB U ITPOU3BOACTB.

Braoemy:
— METOJIaMHU MOJEJIIMPOBAHUS U pacU€Ta dJIEKTPUUECKUX U AIEKTPOHHBIX LEIEH;
— HaBBIKAMHM TPAKTHUYECKOW pabOThl C IJIEKTPUUYECKOM ammapartypoil U 3IeKTPOHHBIMHU
YCTPOMCTBaMHU.
3. Kpartkoe coaep:kanue qTHCIUNITHHBI
Beenenne. Ilpenmer, OCHOBHBIE IOHATHSA, METOAOJIOTUS JJIEKTPOTEXHUKU U DJIEKTPOHUKHU.
KpaTkue ncropuueckue cBeJeHus. 3aa4i U MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U
TE€XHOJIOTHH.




Mopyas 1. DnekTpudeckue Lenu
1.1.  OcHoBHBbIE ONpEaEIIEHNUS, ONIUCAHUS TAPAMETPOB U METOJOB pacd€ra AIEKTPUUECKUX

LIETICH.
OcHoBHbIE NOHATHS M O0O3HAUEHUS IEKTPUUYECKMX BEIUYMH M DJIEMEHTOB 3JIEKTPUUECKUX
nenei. OCHOBBI 371€KTpoOe30nacHOCTU. OCHOBHBIE TOHATHSA TEOPUU DJIEKTPUUYECKUX LIETIEH.
OcCHOBHBIE TPUHIIMIIBI, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKU. MeTOo 1l MOAETUPOBAHNS, aHAIN3a
U pacyéTa JUHEHHBIX IEKTPUUYECKUX LIeTIeN TOCTOSIHHOTO TOKA.
1.2. Dnexkrpuyeckue U3MepeHus U IpuOOpHI.
Metonpl  U3MEpEHMs] JNEKTPUYECKUX BEJIMYMH: NpsIMble M KOCBEHHbIE. AHAaJIOroBbIE
AIIEKTPOU3MEPHUTENBHBIC U U(POBBIEC IEKTPOHHBIE TPUOOPHI: YCTPONUCTBO, IPUHIIUIT IEHCTBHS,
oOmacti mpuMeHeHHs. VI3MepeHHe OIeKTPUYECKHX  BEIMYUH: TOKOB,  HAIPSDKEHHA,
CONPOTHUBIIEHUH, MOIITHOCTH U SHEPTUU.
1.3.  Ananu3 ¥ pacy€r JIMHEHHBIX IeTel TepeMEHHOTO TOKa.
CriocoObl mpesacTaBieHUs (B BHAE BPEMEHHBIX TUarpaMM, BEKTOPOB, KOMIUIEKCHBIX YMCEN) U
napaMmeTpsl (aMIUIMTY/a, 4YacToTa, HadajabHas (a3za) CUHYCOMAaIbHBIX (YHKIMI. MrHoBeHHOE,
cpeqHee M JeHCTBYIOLIee 3HAUYEHHs IEPEMEHHOTO CHUHYCOMJAIbHOIO TOKa (HAmpsDKeHUs MU
OJIC). AKTHUBHOE, pPEAKTUBHOE U TIOJTHOE COMPOTUBJICHHS BETBU. MOIIHOCTh B IIEMAX
nepemeHHoro Toka. Koaddumuent momHOCcTH (c0S([])) M €ro TEXHUKO-PKOHOMHUYECKOE
3HaueHue. [Ipumenenne anreOpbl KOMIUIEKCHBIX YHCEIT B AJIEKTpoTeXHUKE. KOMIUIEKCHBIN MeTOT
pacuéra JMHENHBIX 1eNel NePEMEHHOr0 ToKa. bajaHc MOIIHOCTH B LEMSAX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE SIBIEHUSI B AJIEKTPUUECKUX UEMSIX. Pe30HaHC HaNpsyKeHUH W TOKOB. AHaNIM3 U
pacu€T Tpexda3HbIX LENel MePeMEHHOTO TOKa. ABTOMAaTU3UPOBAHHOE MOJICTUPOBAHUE U PACUET
ANMEKTPUUECKHUX M AIICKTPOHHBIX (TTakeThl mporpamm MultiSim, Mathcad, Excel).
Moayab 2. DNEeKTpOMarHUTHBIE YCTPOMUCTBA U ANEKTPUUECKUE MAIIUHBI
2.1. Tpanchopmatopsl.
Ha3znauenne m oGmactu mpuMeHeHHs] TpaHCPOpMaTOpoB. YCTPOWCTBO W TPHHIMI JACUCTBUS
oaHo(dazHoro TpaHchopmaropa. AHaIU3 SJIEKTPOMArHUTHBIX MPOIIECCOB B TpaHCc(opMarope,
cxema 3amenieHus. [lotepu sHeprun B Tpanchopmarope. BHeliHne XapakTepuCTHKY.
2.2. ACUHXpOHHBIE MaIIUHBI.
YCTpoHCTBO U MPUHLMIT JEHCTBUS Tpex(a3HOro aCHMHXPOHHOTO JBUTaTelsd. MexaHuueckue u
pabourie XapaKTepUCTHKU. DHepreTuueckue auarpammsbl. [lyck acMHXpOHHBIX ABUTartesiei c
KOPOTKO3aMKHYTBIM U (a3HbIM poTopoM. PeBepcupoBaHue U peryJupoBaHHE YacTOTHI
BpaLCHUS.
Moayinb 3. OCHOBBI 2JIEKTPOHUKHI
3.1. DnemeHTHas 6a3a COBPEMEHHBIX AJICKTPOHHBIX YCTPOMCTB.
[TonynpoBoaHUKH. YCIOBHbIE O0O3HAU€HUs, NPUHLUI JCHCTBUS, XapaKTEPUCTUKU U
Ha3HA4Y€HHE IMOJIYIPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPUCTOPOB. HHTErpaibHbIe
MHUKPOCXEMBI, UX Ha3HaueHUe, KIaccu(uKalus U MapKUpOBKa.
3.2. UCTOYHUKY BTOPUYHOTO JIEKTPOINUTAHUS U YCUIIMTENN SIEKTPUUECKUX CUTHAJIOB.
[TonynpoBOAHUKOBBIE BBIIPSIMHUTENN: Kilaccu(UKalKs, OCHOBHBIE MapaMeTpbl, CXEMbl U
MPUHIMUI PpaboThl BBIIpAMUTENS. iekTpuueckue ¢GuiabTpel. Krnaccudukanuss u OCHOBHBIE
XapakTepucTUku ycunurteneil. OOpaTHble CBsI3U B omepaloHHbIX ycunutensix (OY), ux
BIIUSIHUE Ha MapaMeTphl U XapaKTepUCTUKH ycuiuTens. OCHOBHbBIE TUIBI YCUIHMTENEeH Ha 0aze
oVv.

4. O0beM yuyeOHOM TUCHHMILINHBI

B 3aueTHBIX B akagem.

eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 110 Y4eOHOMY IUIaHY 5,0 144
AyIUTOpPHBbIE 3aHATHS: 0,39 14
Jlexruu (JIek) 0,11 4

[Ipaktuueckue 3ausarus (113) 0,11 4




Jlaboparopusie 3ansaTus (J1ad) 0,17 6
CamocrositesbHas padora (CP): 3,36 121
CaMoCTOsTENTbHOE U3YUEHUE PA3JIeI0B AUCITUTUIMHBI 3,36 121
Buja nTOroBoro KOHTpOJIsi: 3a4eT/IK3aMeH JK3aMeH
0,25 )

AHHOTAUsA padoyeil MpOrpaMMbl IMCIUATIINHBI
«be3onacHocTth xku3HenesaTeabnocTn» (b1.5.16)

1. Heab aucuMmiuHbl — ¢opMmupoBaHue Yy oOyyaromerocs mpodecCHOHAIBHOMI
KYJIBTYpbl 0€30MaCHOCTH, TOJ| KOTOPOW TOHMMAETCSI TOTOBHOCTh W CIIOCOOHOCTH
JUYHOCTH WCHOJB30BaTh B MPO(ECCHOHAILHON JESTEeIBbHOCTH TNPHOOPETCHHYIO
COBOKYITHOCTb 3HaHWW, YMEHUH.

2. B pe3yabTaTe wu3y4YeHUs] MCHUILIMHBI OOy4YalolMiicdA 1O mNporpaMmme

0aKaJaBpUATA J0JIKEH

Obnaoams  cnenyromuMu  oOmekyabTypHbiMH  (OK) u  oOmenpodeccruoHaabHbIMU

(OIIK) KOMIETEHITUSIMUA

CIIOCOOHOCTRIO K caMOOpraHu3aiuu u camoobpasosanuto (OK-7);
CIIOCOOHOCTBIO MCIOJIb30BAaTh MPHEMbl OKa3aHUs MEPBOW MOMOIIM, METOJbl 3allUThl B
yCIIOBUSX Ype3BbluaiiHbix cutyarmii (OK-9);
BJIaJICHUEM OCHOBHBIMHU METOJaMH 3aIIUThI IPOU3BOJICTBEHHOTO MTEPCOHANA U HACEJIEHUS
OT BO3MOJKHBIX TOCIICICTBHUI aBapHii, kKaracTpod, cTuxuiiabix 6eacteuii (OI1K-6).
3namo:
OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH;
XapakTep BO3JEHCTBUSA BPEIHBIX U ONACHBIX (PAKTOPOB Ha 4YeJOBEKa M IPUPOJHYIO
cpeay, METOJbl 3alUThl OT HUX HPUMEHHUTEIBHO K cdepe cBoe mpodeccHoHanbHOM
NeSATeIbHOCTH.

Ymemn:
UAECHTU(GHUIMPOBATE OCHOBHBIE OIIACHOCTHU CPE/ibl OOUTaHM YENIOBEKa;
OLICHMBAThb PHUCK HX pealu3ally, BbIOMPATh METOJbl 3alUTHl OT ONACHOCTEH
IPUMEHUTENBHO K cdepe cBoed NpoPecCHOHANBHON JESITEeIbHOCTH U CIIOCOOBI
oOecnieyeHHss KOMGOPTHBIX YCIOBUH KU3HEAEATEIbHOCTH.

Braoems:
3aKOHOJATEIbHBIMM M IIPABOBBIMU aKTaMM B o001acTH O€30IaCHOCTH U  OXpaHbl
OKpy»XKarollel cpesbl, TpeOOBaHUAMHM K O€30HaCHOCTH TEXHUUYECKUX PErJIaMeHTOB B
cdepe npodeccuoHaIbHOM eATETbHOCTH;
crioco0amM U TEXHOJIOTMSIMU 3aIIUThI B YPE3BbIUAHBIX CUTYaLUAX;
MOHATUHHO-TEPMHUHOJIOTMYECKUM alapaToM B 001acTu 6€3011aCHOCTH;
HaBbIKAMM PALMOHANIM3ALMU IPOPECCHOHATIBHON NESATEIbHOCTH € LENbI0 00ecredeHus
0€30I1aCHOCTH U 3allUThl OKPYXKAIOILEH Cpe/ibl.

3. Kpartkoe coaep:kanue qTMCIUNIHHBI.

Beenenue B 0e3omacHOCTb. OCHOBHBIE TOHSTHS U ONIpCACIICHUA. be3omacHOCTh M

YCTOI‘/JILII/IBOC pa3BUTHC.

YenoBek u TCXHOC(bepa. CprKTypa TGXHOC(i)epBI N €€ OCHOBHBIX KOMIIOHCHTOB.

CoBpemeHHOE cocTosiHIE TeXHOC(hephl U TexHOChepHOil 0€30MacHOCTH.

I/I,Z[eHTI/I(I)I/IKaHI/IH U BO3JCHCTBHE Ha 4YeJOBEKa BPEAHLIX W OITaCHBIX CI)aKTOPOB Cpeabl

oOuTauus.

Knaccn(pmcamm HCTraTUBHBIX (I)aKTOpOB CpCabIl OOMTAaHHMS 4YEIIOBEKa. XHMHYCCKHE

HCIraTUBHBIC q)aKTOpLI (Bpe,Z[HBIC BCIJ_ICCTBa). MexaHuueckue u AKYCTUYCCKHC KOHCGaHI/I}I,
BI/I6paI_[I/I${ H MIyM. SJ'ICKTpOMal"HI/ITHBIe HU3JIYUCHUSA U TIOJIA. I/IOHI/ISI/Ipy'IOU_II/Ie HU3JTy4YCHUC.




Onexkrpuueckuii  Tok. OmnacHble MexaHumdeckue ¢aktopsl. Ilpomeccel ropenus u
I10’KapOB3PbIBOOIIACHBIE CBOMCTBA BEILIECTB U MaTepraioB. CTaTUYECKOE ANEKTPUIECTBO.

3ammTa 4eroBeKka U cpeAbl OOMTaHMSA OT BPEAHBIX M OMACHBIX (DAKTOPOB MPHPOTHOTO,
AHTPOIIOTEHHOI'0 U TEXHOT€HHOI'O MPOUCXOKICHHUS.

OCHOBHBIEC TPUHIIHIIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTUYECKUX HETaTUBHBIX
¢dakTopoB. 3ammTa OT SHEPreTHYECKHX BO3JEHCTBHUA M (usnyeckux mnoned. OOecrieueHue
0€30MaCHOCTH  CHCTEM, pPalOTalOMMX TMOJ JaBJI€HHWEM. be30macHOCTh  JKCIUTyaTaluH
TpYOOTIPOBOJIOB B XMMHUYECKOW MPOMBIIUICHHOCTH. be3omacHast sKcITyaTanusi KOMIIPECCOPOB.
AHanu3 ¥ OLIeHUBAHUE TEXHOTEHHBIX U IPUPOJIHBIX PUCKOB.

Obecnieuenre KOMGOPTHBIX YCIOBUW ISl J)KU3HU M JEATEIBHOCTH 4enoBeka. [lonsTue
KOM(DOPTHBIX WIH ONTHMAIBHBIX YCIOBUI. MuKpokiumar nomemieHuii. OCBEIeHne U CBEToBas
cpela B IOMEIECHNH.

[lcuxodusnonoruyeckrie 1 HProHOMUUECKHE OCHOBBI O€30MTaCHOCTH.

[Icuxnueckue mpoueccel, CBOMCTBA U COCTOSIHUS, BIUAONIME Ha 0€3011acCHOCTh. Buabl u
YCJIOBUS TPYAOBOM JI€ATETLHOCTH. DPTOHOMUYECKUE OCHOBBI O€30TTACHOCTH.

UpesBpluaiiHble CUTYaIIMM U METO/IbI 3aIIUTHI B YCIIOBUSAX UX pealu3aliu.

O6uue ceeaenus o YC. Ioxap u B3pbIB. ABapuu Ha XUMHUUECKH OMACHBIX 00BEKTaX.

Pagnanvonnsie  aBapuu. [lpubopbl  pagualiMOHHOM, XMMHMUYECKOM pa3BeAKH U
JNO3WMETPUYECKOTO KOHTpOJIs. YUpe3BbIUaliHblE CUTyallMM BOEHHOTO BpPEMEHM. 3allHTa
HacelleHWs B YPE3BBbIYAMHBIX CHUTyalUAX. YCTOHYMBOCTh (YHKIHOHUPOBAHUS OOBEKTOB
SKOHOMMKH B UPE3BBIYAWHBIX CUTYaIUSX.

VYnpasiieHue 6€30MacHOCTBIO KU3HEIEATEIbHOCTH.

3akoHOJATeNbHbIE M HOPMAaTHBHBIE IPABOBBIE OCHOBBI YIpaBJICHHUS OE30MaCHOCTHIO
KHU3HEIEATEIPHOCTH. DKOHOMUYECKHE OCHOBBI YIpaBleHHMs Oe3omnacHocThio. CTpaxoBaHME
puckoB. ['ocynapcTBeHHOE yIpaBiieHHE O€30M1aCHOCTBIO.

4. O0beM yueOHOMH THCHUIIINHBI

Bun yaeOHoM paboTh B 3ayerHBIX B axanem.
eMHHALIAX yacax

O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 4.0 144
AyAUTOpPHBIE 3aHATHS: 0,33 12
Jlexuuu (Jlek) 0,22 8
Jlaboparopusie 3ansaTus (JI3) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40
IToaroroska K 1abopaTopHBIM paboTam 0,56 20
Jlpyrue Buabpl caMOCTOSTEIBHON pabOThI 1,75 63
Buja nTOoroBoro KOHTpoJIfA: 3a4eT/3K3aMeH 0,25 Ik3ameH (9)

AHHOTAIUA pado4yeid MPOrpaMMbl M CHUATIINHBI
«IIpoueccsl U annmaparbl XuMu4eckou Texnojgorum» (b1.6.17)

1. Heab AMCHMIIMHBI — BMECTE C JUCHUIUIMHAMH OOIIeH XMMHUYECKOW TEXHOJIOTHEH,
XUMHUYECKUMHU TPOLECCAMU U PEaKTOpaMu U APYrUMH, CBs3aTh OOLIEHAYYHYIO U
OOIIEHH)XEHEPHYIO TMOATOTOBKY XHUMHKOB-TEXHOJIOTOB, YTO HEOOXOJUMO TpH
MOJITOTOBKE 0OakajaBpoOB M0 JAaHHOMY HAIPaBIICHHUIO JUIS HAYyYHO-HCCIEI0BATEIbCKON
Y TIPAaKTUYECKOi paboThl HA MPEANIPUIATUAX

2. B pe3yabrare mu3yYyeHHs [MCUHMIUVIMHBI O00y4yaloummiicsi 10 mnporpamme
0akaJaBpUAaTAa J0JIKEH




Obnaoams crienyromumu obmenpodeccruonanbabiMu (OITK) koMmeTeHIUIME:

— CIOCOOHOCTHIO M TOTOBHOCTBIO MCIIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUHUIUIAH B ipodeccronanbhoi nesreinproctu (OIMK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWS O COBPEMEHHOW (PHU3MYECKOH KapTUHE MUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIECTBA JUIS TOHUMAHHMS —
OKpyXaroliero mupa u siieruit npupoast (OI1K-2);

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJIC XUMHUYECKOM CBSI3U
B Pa3JIMYHBIX KJIacCaX XMMHYCCKUX COCIMHEHUN IS TIOHUMAaHUsI CBOMCTB MaTEPHAJIOB U
MEXaHu3Ma XMMHYECKHUX MPOIIECCOB, MPOTEKAIIIKX B OKpyKatomem mupe (OITK-3).
3uams:

— OCHOBBI TEOPUM TEPEHOCAa HMMIMYJIbCa, TEIUIAa W MAaCChl; NPHUHIUIB (PU3UYECKOTO
MOJICTUPOBAHUS TIPOIIECCOB; OCHOBHBIC YpPaBHEHUS JIBIDKCHUS >KUIKOCTCH,; OCHOBBI
TEOPHUH TEIUIONepeIaur; OCHOBBI TEOPUH Maccolepesadyd B CHCTeMaX CO CBOOOJHOUN H
HETIOJIBMKHOM TpaHWIleH pasaena (a3; TUIOBBIE MPOIECCHl XUMUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOIIHE arlapaTbl U METOJIbI UX PacUeTa;

— METOABl TIOCTPOCHHUS  OMIUPUYCCKUX W  TEOPETUYECKHX  MOJICICH  XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

Ymemo:

— ONpeneNsITh XapaKTep JBIKEHUS >KHJIKOCTEH W Ta30B; OCHOBHBIC XapaKTCPHCTHUKH
MPOIIECCOB TEIUIO- MW MAacComepe/layd; pPAacCUUTHIBATh MapaMeTphl W BBHIOUPATh
anmaparypy Uil KOHKPETHOTO TEXHOJIOTHYECKOTO MPOIIecca;

— paccuMThIBaTh OCHOBHBIC XapaKTCPUCTUKA XHUMHUKO- TEXHOJOTHYECKOTO IpoIiecca,
BBIOMPAThH PALIMOHAIBHYIO CXEMY.

Bnraoemy:

— METOJaMH TEXHOJIOTMYECKUX PACUETOB OTHENIbHBIX Y3JIOB U JeTaled XHMHUYECKOTO
000pyI0BaHHUS;

— HaBBIKAMHM ITPOEKTUPOBAHMS TUMIOBBIX alapaTOB XMMHUYECKON MPOMBIIIICHHOCTH;

— METOJAaMHM  ONpENENICHUS  PAlMOHAIbHBIX  TEXHOJOTMYECKUX PEXKUMOB  pabOTHI
000pyI0BaHUS.

3. Kpartkoe coaep:xanne 1MCHHUIJIMHbI:
Moayas 1. I'mapoavHaMuyeckre MPOLECChl M ammapaTbl XUMUYECKOM TeXHOJOruu. OCHOBBI
Teopuu sBJICHUM mepeHoca. OOImMe 3aKOHOMEPHOCTH THJIPOJUHAMHKH, TEIUIONepenaud u
Macconepenauu. Kuakoctu u rasel. ['uapoaunamuka. Tedenue B TpyOax u kaHanax. [logo6Hoe
npeoOpa3oBanue ypaBHeHHs: Hasbe-CTokca. be3pasMmepHble NE€peMEHHBIE - KpPUTEPHH
rupoarHamudeckoro monobus (Dinepa, PeitHonpaca, @pyna, TOMOXPOHHOCTH), HX
¢busznueckuil CMBICT; TapaMeTpuueckue KpuTepuu. KpurepualibHOe YpaBHEHHE IBUKCHUS
BSI3KOM *KuakocTu. Beibop ckopocreit moTokoB. Ilepemenienne XuaKocTeld U Ta30B C MOMOIIBIO
MaliH, MOBBIIIAIOIINX AaBIICHUE.
Mopayas 2. Tennoble MpoIiecchl U armaparbl XAMUYeCKOW TEXHOJIOTHH.
OcHOBHBIE TEIUIOBBIE MPOLIECCHl B XUMHUYECKOW TexHosoruu. JuddepeHuanbHoe ypaBHEHHE
nepeHoca sHeprud B (opme TermnoThl. KOHBEKTHBHBIM TMEpEeHOC TEIUIOThL. PaauaHTHBIM
TeruionepeHoc. Temnonepenaya B TOBEPXHOCTHBIX TEIJIO0OMEHHUKAX.
Mopyas 3. Ilpomecchl u ammapartbl pa3felneHusi TOMOTeHHbIX cucteM. (OCHOBHBIE
MaccoOOMEHHBIE TIPOIIECCHI).
OcHoBBI MaccOOOMeHHBIX TIporieccoB. [uddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO
MepeHoca Macchl B OMHAapHBIX cpefax. Macconepenaya. MarepuanbHbIi O0anaHc HEMPEPHIBHOTO
yCTaHOBUBIIIETOCS Tpoliecca. PacyeT MaccoOOMEHHBIX MPOIIECCOB U aIMapaToB AJIsi CUCTEM C
OJIHUM pacIpeesieMbIM KOMIIOHEHTOM.
Pacuer nmonepeuyHoro cedenus (quamMeTpa) KOJOHHBI, MPEACTHHO TOMYCTUMAst ¥ SKOHOMUYECKH
OTNTUMAJIbHAS! CKOPOCTH CIUIOMIHOM (ha3bl. OCHOBBI pacueTa BHICOTHI MACCOOOMEHHBIX anmnapaTtoB
C HETPEPHIBHBIM U CTYMEHYATHIM KOHTaKTOM (ha3. OOIIre MPUHIIUIIBI YCTPOICTBA U



KJIacCU(UKAIUs annapaToB JJIsi MACCOOOMEHHBIX TIPOIECCOB B CUCTEMaX «ra3(Iap)-KuIKOCThY.
OcobenHocTH KOHCTPYKIHI abcopOepoB. OCHOBHI pacyeTa U anmapatsl ISl TACTHILISITIH.
Monyas 4. OcHOBHBIC THIPOMEXaHHYECKHE MpOIecchl. [Iporecchl u ammaparsl pa3jieiieHus
IreTCPOTrCHHBIX CUCTECM.

Pa3[[eJICHI/Ie KUAKHUX U Ta30BbIX I'CTCPOrCHHBIX CHUCTCM B IIOJIC CUJI TAXKCCTH. Teuenue qcpes3
HCIIOABMIKHBIC 3CPHHUCTBLIC U ICCBAOOXKMIKCHHBIC CJIOH. q)I/IJH)TpOBaHI/IC CyCHCH3I/Il>'I U OYHCTKa
ra3oB OT IIbLIEH Ha QUIbTpPax.

4. O0beM yueOHOMH THCHHMILINHBI

Bcero 5 cemecTp 6 cemecTp
Bret yebuoi paboter 3a1. Ak. gac. | 3au. en. AKk. yac. 3au, AKk. yac.
el el

OO0mas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 10,0 360 5,0 180 5,0 180
JIaHY
AYIHTOPHBIE 3aHATHSI: 1,0 36 0,50 18 0,50 18
Jlexuu (JIek) 0,5 18 0,25 9 0,25 9
[Tpaktnyeckne 3ausTus (I13) 0,5 18 0,25 9 0,25 9
((gll;‘)‘,’“"‘”e“"“a" padora | g5 | 3gg 4,25 153 | 4,25 153
CamocTosiITeNTbHOE U3yUYECHHE 8,5 306 4,25 153 4,25 153
pa3zesioB TUCIUTLTUHEI
Buag uTOroBOro KOHTpPOJISA: 0,5 18 0,25 DK3aMeH 0,25 DK3aMeH
3a4eT / IK3aMeH (9) (9)

AHHOTanus padoyeil NporpaMMbl JTMCUUIIAHBI
«Oomas xumnyeckas rexuosaorus» (b1.5.18)

1. Heab aucuMmiuHbl — GOpMUpOBaHHME 3HAHWW B OO0JIACTH peaNM3alUUd XUMHUKO-
TEXHOJIOTUYECKUX TMPOIECCOB C y4eTOM (PU3MKO-XUMHUYECKHX OCOOCHHOCTEH
MPOTEKAIOIINX PEAKIMiA, BHIOOpa ONTHMAIBHBIX YCIOBUH pEaM3yeMbIX IMPOIECCOB,
BbIOOpa A(PQPEKTHBHBIX PEAKTOPOB, NPUOOPETCHHSI HABBHIKOB B COCTaBJICHUH
MaTepUAIILHBIX U TEIJIOBBIX OAJIaHCOB, B pacueTe MPOIECCOB U PEaKTOPOB Ha OCHOBE
MaTEeMaTU4YEeCKOTO MOJICIIMPOBAHUS, TIOJIyYeHHUs 3HAHUH B 00JIacCTH pPa3pabOTKH
sHeprocOeperaumx XUMHKO-TexHoJorudeckux cuctem (XTC), 0e30TXOQHBIX H
MaJIOOTXO/IHBIX TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX TPOU3BOICTB.
2. B pe3yabraTe wu3y4YeHHs] UCHUILUIMHBI OOy4YalOIIMiicd 1O mNporpaMmme
0akajiaBpUaTa J10JIKeH
Obnaoams cnepyrouumu oouenpodeccuonansusivu (OIIK) u npodeccnonaabHbIMU
(ITK) xoMmeTeHIIUSAMU:
- CIOCOOHOCTHIO M TOTOBHOCTHIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi aesirenbaoctH (OITK-1);
- CmOCOOHOCTBhIO TPUHUMATh KOHKPETHBIE TEXHMUYECKHE pEeIIeHUus mpu pa3zpaboTke
TEXHOJIOTMYECKUX MPOIECCOB, BBIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH C y4ETOM
9KOJIOTMYECKUX TOCIeACTBUH nx mpumenenus (ITK-4).

3namu:
- OCHOBBI TEOPUU XUMUYECKUX MIPOLIECCOB U PEAKTOPOB;
- METOJIOJIOTHIO WCCIEIOBAHUS B3aWMOJCUCTBUS XUMHUYECKHX MPEBPAICHUNH U SIBICHUN
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSX;
- METOJMKY BBIOOpA peakTopa U pacdyéra mporecca B HeM;



- OCHOBHBIE PEAKLIMOHHBIE TPOIIECCHI U PEAKTOPH XUMHUECKOW 1 OMOTEXHOJIOTHH;
- OCHOBHBIC TNPHUHIHUIIBI OPraHU3ALUN XUMHYECKOTO MPOU3BOJCTBA, €ro HEepapXUUYECKYIO
CTPYKTYPY, METOJIbI OLIEHKU Y(PPEKTUBHOCTH IPOU3BOJICTBA;
- OCHOBHBIE XUMUYECKHE TIPOU3BO/ICTBA.
Ymemn:
- paccyMTaTh OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOTO TPOIIECcCa;
- BEIOpATh PallMOHATBHYIO CXEMY IPOHU3BOJICTBA 33JAHHOTO MPOIYKTa;
- OIICHUTH TEXHOJIOTHYECKYIO 3()PEKTUBHOCTH MTPON3BOJICTBA;
- BEIOpaTh 3 PEeKTUBHBIN TUIT PEaKTOPa;
- IPOBECTH pacyeT TEXHOJOTHIECKUX MapaMeTPOB JUIs 33JJAHHOTO TPOIECCa;
- OIPEACTUTh MapaMeTPhl HAMITYYIIEH OpraHu3aliy mpoliecca B XAMHIECKOM PEaKTope.
Braoemy:
— MeroJaMHM aHanu3a 3p(peKTUBHOCTH PabOTHl XUMHUYECKUX TPOU3BOJICTB;
— MeTOJaMH pacyeTa M aHalu3a MPOIECCOB B XUMHUYECKHUX PEAKTOPAaX, OIPEICICHUS
TEXHOJOTHYECKUX MMOKa3aTelIeH;
— METOJaMH BBIOOpA XMMHYECKHX PEaKTOPOB.
3.KpaTkoe conep:kaHue qTHCHUILIHHbI

Moayab 1. XuMudeckas TEXHOJOTHS U XUMAYECKOE TPOU3BOJICTBO

1.1. OcHOBHBIE OTIpEAEIICHUS U TTOJOKEHHUS.

XuMHudecKkasi TEXHOJOTHS - Hayka 00 DOKOHOMHYECKH, DKOJIOTHYECKH |  COIHAIBHO
000CHOBAaHHBIX CTHOCO0aX M TpoIleccax MepepadOTKH CHIPhS C W3MEHEHHWEM €ro COCTaBa U
CBOWCTB TYTEM MPOBEIACHUS XUMUUYECKUX U (PU3UKO-XUMHUYECKUX TPEBPAMICHUA B MPEAMETHI
noTpedsieHuss U cpeAcTBa Npou3BOACTBA. OOBEKT XMMHUUYECKOW TEXHOJIOTMH - XHMHYECKOE
MPOU3BOACTBO. MeKOTpacieBOM XapakTep XUMHUYECKOW TEXHOJOTHH. Pa3BUTHE XUMHUYECKUX
MPOU3BOJACTB U XUMHYECKON TEXHOJOTHMU. MECTO XMMUUYECKON TEXHOJOTHH B MPOMBIILICHHON
chepe U METOJOB XMMHYECKOW TEXHOJOTHH B HEXUMHYECKHX OTPACISAX MPOMBIIUICHHOCTH.
MeToasl XMMHUUYECKOM TEXHOJIOTMM — CHUCTEMHBIM aHaIu3 M METOAbl MAaTeMaTU4YeCKOIo
MoenupoBaHus. CHUCTEMHBIN aHaIU3 CJIOKHBIX CXeM U B3aUMOJCHCTBHM AJIEMEHTOB CXEMbl —
TIOHSATHE U COoJiep)kaHne MeToaa. du3znueckoe 1 MaTeMaTUYECKOe MOJICIIMPOBAHUE, OTIPEICTICHNE
W OCHOBHBIE TOHATHS, UX MECTO B MHKCHEPHO-XMMHUYECKHX HCCIICIOBAHMIX M pa3padOTKax.
MecTo u 3HaYEHUE HATYPHOTO U BBIYUCIIUTEILHOTO YKCIIEPUMEHTA.

Coneprkanue u 3a7a9u yaeOHOTO Kypca.

1.2. XumMuueckoe mpou3BOJICTBO.

[ToHATHE O XMMHUYECKOM NPOM3BOJICTBE KaK O CHUCTEME MAIllMH M amlmapaToB, COCIMHEHHBIX
MaTepuajbHBIMH M  DHEPreTHYECKUMH  IOTOKaMH, B  KOTOPBIX  OCYIIECTBISIOTCS
B3aMMOCBSI3aHHBIE XMMUYECKHE MPEBPAIICHUS U (PU3HUYECKHE MPOIIECChI MEPepadOTKH ChIPhs B
MPOIYKThl. MHOTO(YHKIIMOHATBHOCTh XUMHUYECKOTO IMPOU3BOJICTBA - MOJIy4YEHHE IMPOIYKTOB,
SHEpPro- U pecypcocOepekeHre, MUHUMU3AllUg BO3JCHCTBHS Ha OKpyXaroilywo cpeay. OOrmas
CTPYKTypa XHUMHYECKOT'O0 MPOU3BOJACTBA - COOCTBEHHO XHMHYECKOE MPOU3BOJCTBO, XpaHEHHUE
CBIPBSL ¥ TIPOJIYKIIMH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U 6e30macHoCTi. OCHOBHBIE MOICHCTEMBI
XUMHUYECKOTO MPOM3BOJICTBA - IOJATOTOBKA CHIPhS W MaTEPHAIOB, XHUMHYECKHE M (PU3HKO-
XMUMHYECKHE TPEBPAIllEHUs. BbIACTICHHE MPOIYKTOB, O0E3BPEKMBAHME YTUIU3ALUS OTXOJOB,
TEIJIO- W JHEeprooOecreyeHne, BOJOMOATOTOBKA, YIpaBlIeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTUYECKUE KOMIIOHEHThl - CBIPbE, BCIIOMOraTelbHbIE MaTE€pHalbl, OCHOBHOU H
JOTIOTHUTEIbHBIA IPOAYKTHI, OTXOIbI, SHEPTETHUECKUE PECYPCHI, 000 PYIOBaHUE, CTPOUTEIHHBIC
KOHCTPYKIIUU U TPUOOPHI, TPOU3BOICTBEHHBIN MEPCOHAT.

KauecTBeHHBIE U KOJMYECTBEHHBIE MOKA3aTE€IN XUMHYECKOTO MPOU3BOJICTBA: TEXHOJIOTMUECKUE
MOKa3aTeNN - MPOU3BOJUTEIHHOCTh 1 MOIIHOCTh MPOU3BOJCTBA, BBIXOJ MPOAYKTA, PACXOIHbBIE
KOA((GUIIMEHTBl MO CBHIPHI0 U JHEPIHHM, WHTEHCHBHOCTH MPOIECCOB, KAYeCTBO MPOJYKTa;
HSKOHOMHYECKHE TOKa3aTean - ceO0ECTOMMOCTh MPOAYKTa, MPHUBEACHHBIC 3aTPAaThl, YCIbHbBIE
KaluTaJlbHbIE 3aTpaThl, NPOU3BOJUTEIBHOCTh TPYyJa; OJKCIUTyaTallUOHHbIE TOKa3aTenu -
HAJeKHOCTh W Oe3omacHOCTh  (YHKIMOHUPOBAHMSI  CHUCTEMBI,  UYYBCTBUTEIHHOCTb,



pEeryaupyeMocTb U YIPABISIEMOCTh MPOLIECCA; COLMAIBHBIE TOKA3aTeld - BO3JCUCTBUE Ha
OKPYKAIOIIYIO Cpey, 0€30TacHOCTh OOCITY>)KHUBAHUS, CTETICHh MEXaHU3AI[UU H aBTOMATH3AIUH.
1.3. CeippeBble pecypcbl, BOJIa M 3HEPTUs B XMMHUUECKOM IIPOM3BOCTBE.

Knaccudukaiusi ChIpeBBIX PECYpCOB MO PA3IMYHBIM TpPH3HAKaM - (Pa30BOMY COCTOSIHHUIO,
MPOUCXOKACHUIO, HCTOYHUKAM. MuHepaabHOE ChIpbe (PyIbl M TMOJE3HBIE HMCKOTAEMBIE),
OpraHUYECKOe MPHUPOIAHOE ChIphE (TOPIOYME MCKOIAEMbIE), PACTUTEIHFHOE U KUBOTHOE CHIPHE,
BTOPHYHOE CHIPhE - MX HCIIOJIb30BAHHUE W IyTH TepepaboTku. OCHOBHBIC CIIOCOOBI TICPBUYHON
00paboTKH CHIphs (OOOTalIeHHe, OYHMCTKA, MOJATOTOBKA K TPAaHCIOPTHUPOBKE W MEpepadboTKe).
[lonatue, cymHOCTH U TPUMEPHl YIIAyOJICHUST HCIOIB30BAHUS ChIPbA, KOMOWHHUPOBAHUS
MIPOU3BO/ICTB U KOMILJIEKCHOM MEepepadOTKH ChIPHSI.

3HaYeHHWE M HUCIMOJIb30BAHME BOJBI B XUMUYECKUX MPOU3BOACTBaX. VICTOYHMKHA BOJBI.
TpeGoBaHMusi K TEXHOJIOTHYECKOM W OBITOBOM Bojme. [IpombilieHHass MOATOTOBKA BOJBI U
METOJIbI €€ OYUCTKUA OT mpumeceil. OCHOBHBIE METOJbI KOHTPOJSI KayeCTBa BOJbL. DKOHOMUS
BOJIOTIOTPEOJICHHS B TPOU3BOICTBE. B0100OOPOTHBIE CUCTEMBI.

Buabl 1 MCTOYHHUKHM SHEPTHM B XMMHMUYECKOW MPOMBIIUICHHOCTH. Macmtabbl moTpeOieHus u
crocoObl yMEHBIIIEHUs OHHepreTudeckux 3aTpar. CylmHOCTh W TPUMEpPHl pereHepalnuu |
peKymnepanuu SHEPrur. DHEProTEXHOJIOTUYECKUE CHUCTEMbl. BTOpHYHBIE HSHEPreTHYECKUE
peCypCBhl.

Moayasb 2. TeopeTrnueckre 0OCHOBbI XUMHYECKUX MTPOIIECCOB M PEAKTOPOB

2.1. OcHOBHBIE OTIPEEIEHUS U TIOJIOKEHUS

DUBNKO-XUMHYECKHE 3aKOHOMEPHOCTH XHMHYECKHX MPEBPAIICHUN - CTEXHOMETPUUYECKUE,
TepMOJMHAMUYECKHEe, KUHeTH4Yeckue. l[loka3zarenm XUMHUYECKOTO TMpEBpalleHUsi - CTENeHb
MpeBpaIeHusi, BBIXOJ TMPOAYKTa, HHTErpaibHas u auddepeHnuanpbHas CeIeKTUBHOCTH,
CKOPOCTH peaKll{ U MPEeBpalleHUs PeareHTOB.

2.2. XuMHYECKHUE MPOIECCHI.

Onpenenenve. Kraccupukanus XUMHUYECKHX MPOLECCOB IO Pa3IWYHBIM MpHU3HAKAM -
XUMHYECKUM (BUJ XUMHUYECKOM pEaKIHH, TEPMOJUHAMUYECKHE XapaKTEpPUCTUKH, CXeMma
npeBparieHuil) u Ga3zoBbIM (YHCIIO B arperaTHoe cocTosiHue (as).

l'omorennsiii xumuyeckuii npouecc. OnpenesneHUEe W NOpUMEPHL. BlHMsSHHE XHUMHUYECKUX
MIPU3HAKOB M YCIIOBUI MPOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl HHTEHCUUKALIUY.
[lonsitTne onTuManbHbIX Temmeparyp. ONTUMallbHbIE TeMmmepaTypbl Ui OOpaTUMBIX U
HEOoOpaTUMBIX FK30- U IHJIOTEPMUYECKUX PEAKIIHIA.

I'eTeporenHpiii (HEKaTaTUTUYCCKUN) XUMHUYECKHH Tmporiecc. OmpeneneHue W TIpPHUMEpPHI.
CrpykTypa mpoiecca U ero cocraBisitomue (craguu). HaGmromaemass CKOpOCTh XMMHUYECKOTO
npespaieHus. O0nactu (pexuMbl) IPOTEKAaHUS MpoIlecca, IUMUTUPYIOLIAs CTaIusl.
I'ereporennslii XMUMHYECKUIA mpoliecc "ra3 (KUAKOCTh) - TBepaoe". O6oCcHOBaHKE, TIOCTPOCHHUE U
aHAJIM3 MaTeMaTHYCCKOW MOJAENW I peakiuii ropeHus (Moaenb "Cxkumaromascs chepa) u
TOMOXUMHUYECKOH (Mojenb '"c HeB3auMojeucTBywomuM sapom"). Habmogaemas ckopocThb
MIpEeBpALEHUS, BpeMs IMPEBpALllEHUsS U MYTH HHTEHCU(UKAUUU A7 pa3IUYHbIX obsacTteit
MPOTEKaHUs MpolLecca.

I'eTeporennslii XUMHYECKU mpoiiece "Ta3 ()KUIKOCTD) - KUAKOCTh". OO0CHOBaHHE, TIOCTPOCHHE
M aHamuM3 MaTemaTuuyeckoil moxenu. HalOmromaemass CKOpOCTh MpeBpalieHUs U o0nacTu
npoTekanus npouecca. [lytn unTeHcuuKauu Ais pa3InyHbIX PeKUMOB Mpoliecca.
Karanutnueckuii mponecc. Omnpenenenue, kiaccudukamus, TpuMepsl. [ eTeporeHHbI KaTaau3
Ha TBepJoM KaTtanuzarope. OOOCHOBaHUE, MOCTPOCHUE M aHAIU3 MAaTEMAaTHUYECKON MOJeIH Ha
KaTaJUTHYECKON MOBEPXHOCTH W B MOPHUCTOM 3epHE KaTanuzaropa. Habmriomaemas ckopocTh
mpeBpalieHuss U o0nacth mnpoTekaHus mnpoiecca. CTeneHb WUCHOIb30BAaHUS BHYTpPEHHEH
noBepxHocTU. [1yTn MHTEHCHPHUKAIINN KaTAIUTHYECKHIX TPOIECCOB.

2.3. XuMHYECKHE PEAKTOPBI.

Ornpeznenenre U Ha3HAYEHUE XUMHUECKOTO peakTopa. PeakTopbl B XUMHUUYECKUX U HEXUMUYECKUX
OTPACIISIX TPOMBINITIEHHOCTH. Q030 TUTIOB XUMUYECKHX PEAKTOPOB, HX CTPYKTYPHBIE DIIEMEHTHI



(peakuMoHHas 30Ha, YCTPOMCTBA BBOJA U BBIBOJA, CMELICHUS, pa3lelieHUs U paclpeaciacHUs
MIOTOKOB, TETNIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE TPOLIECCHI U SABJICHHS B HUX.

Cucrtemaru3ansi MPOIECCOB B XHUMHYECKOM pPEAKTOpe IO Maciutady HuX MpPOTEeKaHUs:
XMMUYECKas peakiusi, XUMHUYECKHH Tpolecc B D3JIEMEHTapHOM o0O0beMe, NpOIEeCcCh B
pEaKIMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, - UX B3aUMOCBA3b U MEpAPXUUECKasl CTPYKTypa
MaTeMaTHYeCKOH MoJenu Ipolecca B peaktope. [Ipumepsbl mporeccoB B pasiMUHBIX BUAAX
XUMHUYECKUX PEAKTOPOB.

Knaccugukanuss mpomeccoB B peakTopax IO pa3iiMYHbIM MpPU3HAKaM - BHJ XHMHYECKOTO
mpolecca, OpraHu3anusi IOTOKOB pPEAareHTOB (cXema JBUKEHHS PEreHTOB YEepe3 peakTop,
CTPYKTYypa IIOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3alusl TEIJIOBbIX IIOTOKOB (TEIUIOBOM PEKUM,
cXema Terioo0MeHa), CTallHOHAPHOCTH TpoIiecca.

O60ocHOBaHME U IOCTPOCHNE MaTEMaTHUYECKONH MOJIEH Ipolecca B peakTopax pa3IuyHOIo TUIa
KaK CHCTEMbl YpaBHEHUN MaTepUaibHOIO M TEIUIOBOTO OalaHCOB Ha OCHOBE JaHHBIX O
CTPYKTYpe MOTOKAa, XUMHUUYECKUX MPEBPAIICHUSX, SABJICHUAX NEpPEHOca TEeIUla M BEUIeCTBa U UX
B3auMoieiicTBUM. CUcTeMaTu3alus U KiacCuPuKaius MaTeMaTHYECKUX MOJENIeH MpOIeCcCOB B
peakTopax.

N3oTepmuueckre nporecchl B XUMUYECKOM peakTope. BiusHue cTpykTypsl NOTOKa (M1eaibHOE
CMEIIEHHEe M BBITECHEHUE), CTAIlMOHAPHOCTH Impolecca (IPOTOYHBIM M MEPHOIUUECKUN),
rapaMeTpoB U YCIOBMM IMpOTEKaHUs Mpoliecca (TeMiieparypa, KOHIIEHTpalus, JaBjieHne, 00beM
pEeaKMOHHON 30HBI, BpeMs), BUJa XUMHUYECKOHN peakuuu (MmpocTas M CIOoXKHas, oOpatumMas u
HeoOpaTHMasi) U ee mapaMeTpoB Ha MPoIIN KOHLIEHTPAUMK U MOKa3aTeNu Ipoliecca B peakTope
(cTereHp MpeBpalleHUs, BBIXOJ MPOJYKTa, CEJIEKTUBHOCTH Tmpolecca). OCHOBBI pacuera
nporuecca B peakrope. ConocraBieHne 3PPEeKTUBHOCTH MPOLECCOB B PEAKTOPaX, OMHUCHIBAEMBIX
MOJEIISIMU UACAJIbHOTO CMEUICHHS U BEITCCHEHHS.

HenzorepMuueckue mpoueccsl B XMMUYECKHX peakTopax. OpraHusanus TEIUIOBBIX IOTOKOB U
pPEKMMOB B XMMHMUYECKUX peakTopax. PacnpeneneHue temmepaTypsl, KOHIEHTPALMA U CTEIICHU
IIPEBPAILEHHUS B PEAKTOPE B PEKMUMaxX UEaIbHOIO CMELICHUS U BBITECHEHUS, a1a0aTHUECKOM U
¢ teriooOMeHoM. CBsi3b TEMIIEPATypbl U CTENIEHH MPEBPAILEHUS B aluabaTHUECKOM Ipolecce.
ConocraiieHue ¢ U30TEPMUYECKUM PEXUMOM. UHCIIO U yCTOMYMBOCTD CTALIMOHAPHBIX PEKUMOB
B PEAKTOPax UICAIBHOTO CMEIICHUSI.

2.4. IIpoMBIILIJIEHHBIE XUMUYECKHE PEAKTOPBHI.

Ha KOHKpeTHBIX IpuMepax NPEeIMETHO PAacCMATPUBAIOTCSA IPOMBIIIICHHBIE PEaKTOPhl IS
IIPOBEJICHUS TPOLIECCOB I'OMOTEHHBIX, T'€TEPOTE€HHBIX M KATAIUTHUYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH pPekuMa, 00JI1aCTH UCIOIb30BAHNUS.

MoayJb 3. XumMu4YecKoe IPOU3BOACTBO, KaK XMMHUKO-TexHOoJornueckas cucrema (XTC).

3.1. CTpykTypa u onucaHue XUMUKO-TEXHOJIOTUYECKOW CUCTEMBI.

XUMHUECKO€e MTPOU3BOJICTBO KaKk XUMHUKO-TexHosornueckas cucrema (XTC). Ilonstue cucremsl
n XTC. CocraB XTC: ameMeHTBI, cBs3u, nojacuctembl. DnemeHThl XTC, kimaccudukanus mo
BUJy HpPOLECCOB W Ha3zHaueHHto. TexHosiornueckue cBs3n vieMeHToB XTC (mOTOKHM).
[locnenoBarenbHas, mNapaiieNbHas, pa3BETBICHHAs, IOCIeA0BaTeIbHO-00BoHAs (Oaiimac),
oOpartHas (peLuKi) TeXHOJOTrH4ecKue cBsi3u. VX cxeMbl 1 Ha3HauUEHHUE.

Omnucanue XTC. Bunsl mozaeneit XTC - onucarensHble u rpaduueckue. OnucaTeabHble MOJIETH
- XMMHYECKas cxeMa M MaTeMmaruyeckas Mojenb. ['paduueckue Monenu - (yHKUIHOHAJbHAs,
TEXHOJIOTUYECKas, CTPYKTypHast U Jpyrue (crenuanbHble) cxembl. HasHaueHue, npuMeHeHue u
B3aUMOCBSI3b MOJIEIIEH.

3.2. Anamus XTC.

ITonsTue, 3anaun u pesynprartsl aHanu3a XTC - cocrosnue XTC, MaTepHanbHbId U TEIJIOBOU
0ayaHChl, MOKa3aTeI XMMHUECKOTO TPOU3BOJICTBA.

CpoiictBa XTC kak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEKHUMOB D3JIEMEHTOB, Ppa3InyHe
ONTUMAJIBHOCTU D3JEMEHTAa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTD M CYLIECTBOBAaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.



MarepuanbHblii M TEIIoBOM OaaHchl. MeToauka cOCTaBI€HMsSI W pacyeTa MaTepuaibHBIX U
terioBbix OamancoB XTC m ee moacuctem. OcobeHHOCTH pacdera OaJaHCOB B CXeMaX C
penukiiom. @opMbI IpeIcTaBIeHUs OalaHCOB (TaOIUIIBI, TUArPaMMBbI U JP.).
MarepuanbHblii OajlaHC JIi MacCOOOMEHHBIX M PEaKLUMOHHBIX 3JIeMEHTOB. lcnosp3oBaHue
CTEXHMOMETPUYECKUX, TEPMOJMHAMHYECKHMX H MeX(a3HbIX OallaHCOBBIX COOTHOIICHHH.
CrexroMeTpUuecKue COOTHOIIEHHUS U UX pa3HOBUIAHOCTU. CTENEHb HUCIOJIb30BAHUS CHIPHEBBIX
pecypcoB.
OHTaNbIUIHbBIN, SHEPreTUYECKUi (10 MOJHOW 3HEpruu) U skceprerudeckuil 6amancel u KIII.
Wx conocraBnenue u ucrosib3oBanue B aHanuze XTC.
3.3. Cunres XTC.
[Tonste u 3amaun cunte3a (mocrpoenus) XTC. OcnoBHble Tambl pazpabotku XTC. Ponb
MaTeMaTHYECKUX U 3BPUCTUUYECKUX METOJIOB.
OcHoBHble KoHIIENIMU ITpH cuHTe3e X T'C: MOJIHOE UCII0JIb30BAHNE ChIPHEBBIX U SHEPTE€TUUYECKUX
pecypcoB, MUHUMH3ALUs OTX00B, ONTUMAJIBHOE UCIIOJIb30BaHuE anmnaparypbl. x conepkanue
n crnocoObl peanuzanui. KoMOuMHUpOBaHHBIE TPOM3BOJACTBA, COBMEIIECHHBIE IPOIIECCHI,
BTOPUYHBIE SHEPreTUUYECKHE PECypChl, SHEPrOTEXHOJOTUYECKHE CHCTEMBI, IEepecTpanBaeMble
XTC, 3aMKHYTbI€, MAJIOOTXO/IHbIE IPOU3BOJICTBA - UX NOHSATHS, OCOOEHHOCTH U IPUMEHEHUE.
OAHOPOJHBIE TEXHOJIOTMUECKHE CXEMBI: CHCTEMa PEKYNEepaTUBHOIO TEIUIOOOMEHa, cucTema
pasaenieHnss MHOTOKOMIIOHEHTHOW cMecH, cucrtemMa peakTopoB. OCHOBBI TOCTPOEHHUS HX
ONTUMAJIbHOU CTPYKTYPBI
MoayJs 4. [IpoMbIILIEHHBIE XUMUYECKUE TPOU3BOICTBA.
XUMHYECKHE TPOU3BOJCTBA PACCMATPHUBAIOTCS MPEAMETHO Kak peau3alus H3y4eHHBIX
TEOPETHYECKUX OCHOB XHUMHUKO-TEXHOJOTHYECKUX TponeccoB U XTC, KOHUENIUNA MOCTPOCHUS
BoicOKOA(pexTuBHONM XTC. OCHOBHOM akIIEHT jAeflaeTcs Ha (PU3UKO-XUMHYECKHE OCHOBBI
KOHILIENIIMM TOCTPOCHUSI TEXHOJOTMYECKOW CXE€MBbl TPOU3BOJACTBA M €ro  IMOJCHUCTEM.
[IpousBoacTBo cepHOil KucHOTh. [IponsBoacTBO ammuaka. [Ipon3BOACTBO a30THOUM KHCIIOTHI.
[IpowusBoacTBO cTHpona.
Moayab 5. CoBpeMeHHbIE TEH/ICHIIMU B PA3BUTUH XUMHUUYECKON TEXHOJIOTHUH.
Tekymee cOCTOSIHME XUMHUYECKON IPOMBIIJIEHHOCTH B MHpPE M TEHIACHUMU €€ pPa3BUTHS.
[lepcnekTuBHBIE ICTOYHUKH ChIpbs U d3Hepruu. Kinacrepusanus XuMUYeCKON MPOMBIIUIEHHOCTH.
CoBMmerniennble mpoueccel. ['mOkue u mepecTpanBaeMble TEXHOJOTHYeckHe cxeMmbl. HoBble
XUMHKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OTy4eHHs MPOAYKTOB. HaHoTexHOMOT M.

4, O0beM TUCHHMIJIMHBI U BUIbI Y4e0HOIi HATPY3KHU

. B 3aueTHBIX B akanem.
Buanbl yueOHoii padoThl
eIMHULIAX gyacax

OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY IJIAHY 5,0 180
AyIMTOpHBIE 3aHATHS: 0,55 20
Jlexuun (Jlek) 0,22 8
[Ipaktuueckue 3ansatus (113) 0,22 8
JlaGopaTtopHsie 3ansatus (J1ab) 0,11 4
CamocrositesqbHas padora (CP): 4,20 151
Bua uToroBoro KOHTpoOJIsi: 3a4er / IK3aMeH 0,25 Jx3ameHn (9)

AHHOTAIUA padoyeid MPOrpaMMbl M CHUATIINHBI
«Xumuyeckne peakropsi» (b1.5.19)

1. Henp OUCHMIUIMHBI — TMPHOOPETCHUE CTYJCHTAMU 3HAHUH TEOPETUYECKUX OCHOB
XMMHUUYECKHX PEaKTOPOB M NPOTEKAIOIIUX B HHUX IPOIECCOB HAa OCHOBE METOIOB
MaTeMaTHYECKOTO MOJICTUPOBAHUS.

2. B pesyabrare mHM3yYeHHs JHCHHIUIMHBI O0yYalOLIWiicsi 1O MporpamMme
0akaJjiaBpuaTa J0JI/KeH:

Obnaoams crnenyronumu oobmienpodeccruonanbHbiMu (OITK) koMreTeHITUAME:



—CIIOCOOHOCTBIO HCHOJBb30BAaTh MAaTEMAaTUYECKUE, €CTECTBEHHOHAYYHBIC M WH)KEHEPHBIC
3HAHUS JIJIS pelieHus 3a/1a4 B cBoel npodeccuonanbHoi aesrenproctu (OITK-1);

—TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHMS O COBPEMEHHOW (PHU3MUYECKOW KapTHHE MUPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIIECTBA Il TOHUMAaHUS
OKpyKaroriero mupa u siiieauii npupoast (OITK-2);

—TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUS O CTPOCHUHU BEUIECTBA, MIPUPOJIE XUMUIECKOH CBS3U
B PA3JIMYHBIX KJIACCAX XMMHUYECKHX COCAWHEHHH /ISl MOHMMaHUsS CBOMCTB MaTepHAIIOB
Y MEXaHU3Ma XUMHUYECKHX MPOIECCOB, MPOTEKAONINX B okpyxatoiiem mupe (OITK-3).
3uameo:

— OCHOBBI TEOPUU IIPOLECCA B XUMUYECKOM PEAKTOPE;

—MCTOAO0JIOTMKO HCCICOA0BAHUA B3aHMOHCﬁCTBHH MpoHecCoB XUMHUYCCKUX npeBpameHI/n‘/'I U SBJICHUM
MEpeHOCa Ha BCEX MacIITaOHEBIX YPOBHAX,

—METOIUKY BBIOOpa peaKkTopa M pacuera mpolecca B HeM;

—OCHOBHBIE PEAKIMOHHBIE MPOIECCHl U PEAKTOPbl XMMHUYECKOM U HePTEeXUMUYECKOU
TEXHOJIOTHUHU.
Ymems:

—MPOU3BECTU BBIOOP TUIIA PEAKTOPA;

—TIPOM3BECTH pacueT TEXHOJOTHUECKHUX MapaMeTPOB JIJIsl 3aIaHHOTO MPOIIECCa;

—OTpEeIEeTUTh TapaMeTPhl HAMTYUIed OPTaHU3aIliu MPOIecca B XUMUIECKOM PEaKTOPE.
Braoems:

—METOJaMH pacyeTa M aHaJIh3a MPOIECCOB B XUMUYECKUX PEaKTOpax;

—METOAMKOM ONIPEACTICHNs TEXHOJIOTHIECKUX IMOKa3aTeNeH;

—METO/JaMH BBIOOPA XUMUYECKUX PEaKTOPOB.

3. KpaTkoe coaep:kaHue 1y CHUIIUHBI

Moayab 1. OcHOBHbBIE OTIpe/ieIeHUs U MOJI0KEeHUs

1.1 Onpenenenue M Ha3HaYEHHUE XMMHUYECKOTO peakTopa. PeakTopsl B XMMHUYECKUX U
HEXUMMYECKUX OTpacisix MNpoMbllIuieHHOCTH. OO030p THUIIOB XHMHUYECKUX PEAKTOpPOB, HX
CTPYKTYpPHBIE 3JIEMEHTHI (pEaKUHMOHHBIA 3JIEMEHT, YCTPOMCTBa BBOJA MU BHIBOJA, CMEILEHUS,
pasfenieHuss U pacrlpeliesieHus] MOTOKOB, TEIUIOOOMEHHBIE 3J€MEHTHI), OCHOBHbBIE MPOIECCH U
SIBJICHUS B HUX.

1.2 ®usuueckoe U MaTeMaTHYECKOE MOJEIMPOBAHHUE, OINpEAEICHUE U OCHOBHBIC
MOHATHS, UX MECTO B MH)KEHEPHO-XUMHUYECKUX HCCIEI0BAHUAX U pa3paboTkax. Hayunsiii MmeTos
HCCIEAOBAaHUS W HU3Y4YEHHS IMIPOLIECCOB B XHMHYECKOM PEAKTOpE - MaTeMaTH4eCKoe
MOJieNnpoBaHre. MecTo U 3HaueHHE HATYPHOTO U BBIUUCIUTEIBHOTO SKCIIEPUMEHTA.

1.3. Hepapxuyeckass CTpyKTypa MaTeMaTU4YECKONl MOJenu Mpoliecca B peakTope.
CucremaTuzanusi TpPOIIECCOB B XUMHYECKOM pEaKTOpe MO MacmTady HX M[POTEKaHHUs:
XMUMHYECKas peaklus, XUMUYECKHH IMpolecc B JJIEMEHTApHOM o00beMe, TMpolecchl B
PEaKLIMOHHOM 3JIEMEHTE M B PEAKTOPE B IIEJIOM, UX B3aUMOCBSA3b U MEpapXUUecKas CTPYKTypa
MaTeMaTHYeCKOM Mojenu mpouecca B peaktope. [Ipumepsl cuctemMbl IpOLECCOB B pa3IMUHBIX
BHJIaX XUMHUYECKUX peakTopoB. CTPyKTypa U3y4aeMoro Kypca.

1.4, ®Ou3uKO-XMMHYECKHME  3aKOHOMEPHOCTH  XHUMHYECKUX  MpPEBpalleHHHd  —
CTEXHUOMETPUYECKHE, TEPMOJMHAMHYECKHE, KuHeTudyeckue. llokazarenn  XMUMHYECKOTO
MIpEeBpAIEHUs] — CTETICHb MPEBPAIleHUs, BBIXO]] IPOIYKTa, UHTErpajdbHas U nuddepeHnuansHas
CEJIEKTUBHOCTH, CKOPOCTHM pEaKUMW W TpeBpanieHuss peareHtoB. [lyTm moBbIIeHUS
3¢h(GEKTUBHOCTH XUMHYECKUX TMPEBPAIIEHUN Ha OCHOBE 3HAHUS HUX (DU3HKO-XUMUYECKUX
CBOWCTB.

Moayas 2. XuMu4eckuii npouecc

2.1.0cHOBHBIE TIOJIOKEHUA | onpeaeneHus. Knaccupukaius XuMAYeCKUX MPOIECCOB 110
pa3IMYHBIM TpU3HAKAM — XUMHUYECKUM (BUJ XUMHUYECKOM pEaKIUU, TEPMOIUHAMUYECKUE
XapaKTePUCTUKH, CXeMa MpeBpaleHuii), (pa3oBbIM (YMCIO W arperatHoe cocrosiHue ¢a3) u
CTallMOHAPHOCTH.



2.2. TomorenHnsli xumuueckuil npouecc. OrmnpeneneHue U INpuMepbl. BrausHue
XMUMUYECKUX TPU3HAKOB M YCIOBUH NPOTEKAHUS Tpoliecca Ha ero mokasarenu. CrocoObl
uHTeHcupukanuu. IloHsATHe onTUManbHBIX Temieparyp. ONTHMajdbHBIE TEMIEpaTypbl s
00paTUMBIX U HEOOPATUMBIX 3K30- U SHIOTEPMUYECKUX MPOIECCOB.

2.3. TereporeHHblii (HEKaTAIUTUYECKUM) Xumudeckuil mnpouecc. OmnpenerneHue U
npumepbl. CTpykTypa mpouecca U ero cocrapistouiue (craguu). HaGmronaemas ckopocTh
XUMHUYECKOTO mpeBpaiieHus. OOnacTu (peXUMbl) TPOTEKaHUs IMpollecca, JUMHUTHPYIOIIas
cragus. ['ereporeHHbl XUMHUYECKUM mporecc "ra3(kuakocth)-TBepaoe". OOocHOBaHME,
IIOCTPOCHHUE U aHAJIU3 MaTeMaTUUYECKON MOJIEH AJIsl peakuil TopeHust (MOAEeb "CKUMAIOIAsCs
chepa") m TOMOXMMHUYECKOW (Moaens "c HeB3amMozeucTByrommM sapom"). Habmomaemas
CKOpPOCTh TIPEBPAIICHHUS, BPEMs TNPEBPALICHUS W IYTH HWHTCHCU(UKAIMH IS Pa3IMnIHBIX
oOnactell mpoTekaHusl Tpolecca. [eTeporeHHbld XUMUYECKHH mporecc '"ra3(>kuaKOCTbh)—-
xuakocTe". OO6OCHOBaHHME, MOCTPOEHHE W aHaIM3 MaTemaTuueckod mozenu. Habmromaemast
CKOPOCTh IIpeBpalleHuss ¥ oOnactu mpoTekaHus mnpouecca. [lyrm wuHTeHcMpUKauum s
Pa3IMYHbIX PEKUMOB IIpoIEcca.

2.4. Karanutudeckuil nmpouecc. OnpeneneHue, kiaccupukanus, npumepsl. ['oMoreHHsblIi
Y MUKPOTETEPOT€HHBIN KaTaTMTUYECKHUE MTPOLIECCHI, UX 001ee U OTIIMYUTEIBHOE OT TOMOTEHHBIX
U TE€TEPOreHHBIX XMMHMUYECKUX MpoleccoB. I'eTeporeHHblil KaTaau3 Ha TBEPAOM KaTalau3aTope.
O6ocHOBaHWe, TOCTPOEHHWE U aHaIM3 MaTeMaTHMYecKOM MoJeIM Ha KaTaJuTHYecKOM
MOBEPXHOCTH M B IMOPUCTOM 3epHE KaTaiuzaropa. Habmiomaemas ckOopocTh HpeBpalleHus u
obnactu mpoTekaHusi mnpouecca. CTeneHb HCMOJIb30BaHUs BHYTpeHHeW mnoBepxHocTu. [lytn
MHTEHCU(UKAIMN KaTAIUTUYECKUX TpoIleccoB. BiusHue TeruionepeHoca Ha TeTepOreHHBIH U
reTepOreHHO-KaTaTuTHUYECKUN MTPOLIECCHI.

Moayab 3. XuMu4ecKHid peakTop

3.1. OcHoBHBIC TTOJIOXKEHUS U onpenenenns. Kiaccudukaiuys mporeccoB B peakTopax Imo
Pa3IMYHBIM MIPU3HAKaM - BHJI XUMUYECKOIO MpoIiecca, OpraHu3alus MOTOKOB peareHToB (cxema
JIBUKEHHSI PETCHTOB UYepe3 peakTop, CTPYKTypa MOTOKOB B PEAKIMOHHON 30HE), OpraHu3anus
TEIUIOBBIX TMOTOKOB (TETUIOBOW pEXHUM, CXeMa TeriooOMeHa), CTaIlMOHAPHOCTh IIpoliecca.
O6ocHOBaHUE U IOCTPOCHUE MAaTEMaTHUECKUX MOJIEIH Ipollecca B peakTopax pa3IudyHOIo TUIA
KaK CHCTEMbl YpaBHEHUN MaTepuaibHOTO M TEIUIOBOTO OalaHCOB Ha OCHOBE JaHHBIX O
CTPYKTYpE MOTOKAa, XUMUYECKUX MPEBPAIICHUSX, SABJIICHUAX MEPEHOCa TEIUla M BEUIeCTBa U UX
B3aumo/ieiicTBur. Cuctemaruszanus u kiaccuukalys MaTeMaTUYECKUX ONMHUCAHUN MPOLIECCOB B
peakTopax.

3.2. M3oTrepMuueckue MpoLecchl B XMMHUECKOM peakTope. BiusHue cTpyKTypbl OTOKA
(umeanbHOE CMEUIEHHME M BBITECHEHHUE), CTAlMOHAPHOCTU peXUMa (IMPOTOUHBIA U
MEPUOTUYECKHIT), TapaMeTPOB U YCIOBHI MPOTEKaHUs IMpolecca (TeMneparypa, KOHIeHTpalus,
JaBJieHue, 00beM PEaKIIMOHHOM 30HbI, BpeMsi), BUAa XUMUYECKOU peakiuu (MpocTasi U CIOXKHas,
oOpatumasi U HeoOpaTUMasi) W ee MapaMeTpoB Ha MPOQHUIM KOHIEHTpAIHMM U TMOKa3aTeau
mpolecca B peakTope (CTENeHb MPEeBpallleHus, BBIXOJ MPOIYKTa, CEIEKTHBHOCTH IMpOIlecca.
OcHoBBl pacuera mpouecca B peakrope. CpaBHeHue 3(PQHEKTUBHOCTH pPabOTHI pPEaKTOPOB,
OTHCHIBAEMBIX PA3IMUYHBIMU MOJEISIMU — HJICaTbHOIO CMElIeHUsl U BeITecHeHus. [Ipouecchl B
peakTopax € IEPEHOCOM BEIECTBA, OTIMYHBIM OT HACAIBHOIO CMELIEHUS W BBITECHEHMSI.
Mopenu mpoiieccoB, 00JIaCTH MX MPUMEHEHUS U COMOCTAaBJICHHE C MOJEISIMH "HeanbHbIX"
IIPOLIECCOB.

3.3. HensorepMuueckue mpoueccel B XUMUYECKUX peakropax. OpraHusanusi TEIUIOBBIX
IIOTOKOB M PEKUMOB B XUMHUUYECKUX peakTopax. Pacrpenenenue temneparypsl 1 KOHIEHTpALUN
(cremeHM mMpeBpallleHHs]) B PEaKkTOpe B PEeKUMax HJCaTbHOTO CMELIEHHs U paclpesieeHus,
anuabaTH4eckoM U C TemmoooMeHoM. CBsi3b TeMIlepaTypbl M CTENEHHM IIpeBpaIleHUs B
anuabatudeckoM rmporecce. ComocraBieHHE ¢ HM30TEPMUUYECKUM pexuMoM. Yucino u
YCTOMYMBOCTh  CTAllMOHAPHBIX PEXKHMMOB B  PEaKTOpax MJEaJlbHOIO  CMEIIEHUS U
aBTOTEPMUYECKOM C BHYTPEHHUM TEIIOOOMEHOM.

Mopyas 4. IIpoMbIlICHHbIE XHMHYECKHE PEaAKTOPbI



Ha  KOHKpeTHBIX  mpuMepax  MPEIMETHO  PAcCMaTPHUBAIOTCS  KOHCTPYKIIUHU
MIPOMBIIIJICHHBIX PEAKTOPOB JUISI IMPOBEIEHUS MPOIECCOB TOMOTCHHBIX, TE€TEPOrCHHBIX U
KaTaJUTHYECKUX — BBIOOP THUIMA pEaKTOpa, 0COOCHHOCTH KOHCTPYKTHUBHBIC U PEXKUMA.

4.00beM y4eOHOI T CHNIIHHBI

B 3aueTHbIX B akanem.

Buabi yueoHoii pa6oThI CTMHIIAX qacax
OO01mas TPyI0eMKOCTh JUCIHHUIIJIMHBI M0 Y4eOHOMY MUIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,45 16
Jlexuu (JIek) 0,17 6
[IpaxTnueckue 3anstus (113) 0,11 4
JlabopaTtopusbie 3ansatus (J1ab) 0,17 6
CamocrositesbHas padora (CP): 2,44 88
CaMoCTOATEIbHOE U3YYEHUE Pa3JIEeNOB TUCIUILINHBI 2,44 88

3auer ¢
Bua uToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 0,11 .
oneHKoi (4)

AHHOTanus pado4eil NPOrpaMMbl JUCHUILTHHBI
«CucTeMBbl yNIpaBJIeHHs] XHMHKO-TeXHOJIOrnYeckuMu npoueccamm» (b1.5.20)

1. Heap pucumnmauHbl — ¢GopMupoBaHue O0a30BBIX 3HAHMM 10 TEOPUU CUCTEM
yrpaBieHus: XUMUKO-TexHosornyeckumu mnpoueccamu (CY XTII), ananuzy cBONCTB
XTTI xak 00BEKTOB YIpaBJICHHUS U MIPAKTUIECKOTO TPUMEHEHHS TEXHHYECKHUX CPEICTB
YIIpaBIICHHUSL.

2. B pe3yabraTre u3y4yeHHs AUCHUIUVIMHBI oOyyawlluiics M0 mnporpamMmme
0akaJjiaBpuaTa J0JIKeH

Obnadams cnenyrommumu oodmenpodeccnonanbubiMu (OI1K) u mpodeccnoHanbHBIME
(ITK) koMmeTeHIIAMU

— BIIQJICHHEM OCHOBHBIMU METOJAaMH, CIOCO0aMU U CpPEJICTBAMHU IOIYYEHHUs, XPAHEHUS,
nepepaboTku HH(pOpPMALMK, HABbIKAMU pPa0OThl C KOMIIBIOTEPOM KakK CpEICTBOM
yrpasiienus uadopmarueii (OITK-5);

— CHOCOOHOCTBIO U TOTOBHOCTBIO OCYHIECTBIISITH TEXHOJOTHMYECKHH Mmpolecc B
COOTBETCTBUU C PEIJIAMEHTOM U HCIIOJIb30BaTh TEXHUYECKHE CPEICTBA Ul M3MEPEHUS
OCHOBHBIX [TapaMEeTPOB TEXHOJOTUYECKOTO MPOIiecca, CBOMCTB chIpbs U npoxykiuu (ITK-
1);

— CHOCOOHOCTHIO BBISBIATH W YCTPAHATH OTKJIOHEHUS OT PEXUMOB  pabOThI
TEXHOJIOTUYECKOr0 000PYIOBAHUS U MTAPaMETPOB TexHOIoruueckoro mporecca (IMK-11);
3namo:

— OCHOBHBIE MOHATHUS TEOPUHU YIIPABJICHUS; CTATUYECKUE U JUHAMUYECKUE XaPaKTEPUCTUKU
00BEKTOB ympaBiieHUs; OCHOBHBIE BUAbI CAY U 3aKOHBI perylIUpOBAHUS;

— tunoBele CAY B XHMHUYECKOH NPOMBIIUIEHHOCTH; METOABl U CpPEICTBAa H3MEPECHHUS
OCHOBHBIX TEXHOJIOTHYECKUX MapaMeTpoB; YCTOMUUBOCTh CAY;

— OCHOBHBIE MOHATHS 0 HenuHEeHHBIX CAY, penelHbIX cucTeMax, JTOTHYECKUX allroOpuTMax
yIpaBJICHUS, aJaNTUBHBIX U ONTHUMAIIbHBIX CUCTEMAaX YIIPaBIICHUS.

Ymemy:

— ONpenensITh OCHOBHBIE CTaTHUECKWE W JUHAMHUYECKHUE XapaKTEPUCTUKU OOBEKTOB
yIpaBJICHHUS;

— BBIOMpATh PAIMOHANBHYIO CHCTEMY pETryIHpPOBaHUS TEXHOJOTUYECKOTO TMPOIEcca;
OLIEHUBATh ycTOMUUBOCTh CAY;

— BBIOMpATh KOHKPETHBIE THITBI MPUOOPOB [Tst uarHocTuku XTIL.

Braoemy:



— METOJAaMM TEOPUM AaBTOMATHUYECKOTO PEryJIMpOBaHUs, OpraHMU3allMM U pacuéra CUCTEM
ONTUMAJIBHOIO  YIPABICHUS  IpOLEcCaMH  XMMUYECKOM  TEXHOJOTMM  TOHKOTO
OpPraHMYECKOI0 CUHTE3A.

3. Kparkoe conepxxanue 1uCUMIIHHBI
Mopyas 1. OcHogubie noHAmMuUs YAPAGNIEHUA XUMUKO-MEXHONOSUYECKUMU NPOYEeCcCamu.
3HaueHuEe AaBTOMATHUYECKOIO YIPABIEHUS MJIs PA3BUTUS XUMUYECKOM IMPOMBIIIJIEHHOCTH.
OCOOCHHOCTH ~ YNpaBJICHUS XUMHUYECKHM MOPEINPUATHEM U XHUMHKO-TEXHOJOTHYECKHM
nporeccoM. TexHHKO-PKOHOMHYEeCKH 3()(eKT BHEIPEHUS aBTOMATH3UPOBAHHBIX CHUCTEM
yrnpaBinenusi. Ponp cucrem ympaBieHuss B oOecnedeHHMM Oe30MacHOCTH XHUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpykaromel cpeabl. OCHOBHBIE TEPMUHBI U onpezeneHus. Mepapxus
ynpasneHus. OCHOBHbIE NPUHLMIBL YyrnpasieHus. Krnaccuduxamuss cucreMm ymnpaBieHHUs
OynkunoHanbHas crpykrypa CAY. [lokazarenn kauecTBa yrpaBiIeHHUS.
Mopyas 2. Ocrogbl meopuu asmomamuyecko2o YnpaeieHus.
Maremaruueckue monenun CAY. Jlunamudeckue xapakrepuctukun CAY. Hcmonb3oBanue
onepalMoHHOTO ucuuciaeHus it aHanu3a CAY. TunoBele nuHamMuueckue 3BeHbs. BpeMeHHbIe
U YacTOTHBIE XapaKTEepPUCTUKU. OKBUBAJIEHTHbIE NPEe0Opa3OBaHUSI CTPYKTYPHBIX CXEM.
YcroituuBocth nuHeHbIX CAY ¢ oOpaTHOi cBsi3pio. Knaccudukaiys u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHus. MeETOabl OmpeneneHus CBOWCTB OOBEKTOB ympaBieHHs. OCHOBHBIC
3aKOHBI PETyIUpOBaHus. PeryisTopsl Ha OCHOBE UCKYCCTBEHHBIX HEMpOHHBIX ceTell. [{udpobie
u poOacTHbIE CHUCTEMBl yrpaBieHHs. BpiOop 3akoHa peryiMpoBaHUs U OINpeesieHue
ONTUMAJIBHBIX TAPAMETPOB HACTPOIKU MPOMBILIEHHBIX PETYISTOPOB.
Moayas 3. H3mepenue mexnonocuueckux napamempos XUMUKo-mexHo102UdecKo20 npoyecca.
l'ocynapcTBeHHasi cuctemMa MPOMBIIITICHHBIX MPUOOPOB U CpeACTB aBTOMaTH3ali. OCHOBHBIE
TEPMHUHBI W ONpeAesieHusT MeTpojorud. Metonbl u3MepeHuid. CpeacTtBa HM3MEpPUTEIbHOU
TEXHUKH U WX CTaTUYECKHE M TUHaMHuYeckue cBoiicTBa. [lorpemnoctn mamepenuid. CriocoObl
nepeaaun wHGOpManuu Ha paccrosiHue. OpraHuzamnus JUCTAHIIMOHHOW auarHocTtuku XTII.
N3mepeHne OCHOBHBIX TEXHOJIOTMYECKMX NApaMeTpOB: HAaBJIECHUS, TEMIIEpATyphl, pacxoaa M
KOJIMYECTBA, YPOBHS JKUAKOCTH M CBHITYYUX MATE€PUAIOB, COCTaBa M (DU3UKO-XUMHUYECKHX
CBOWCTB BEILIECTB.
Moayas 4. OcHosbl npoeKmupoganus AeMOMAMU4ecKux Ccucmem YnNpasieHus XUMUKo-
MexXHOI02UYECKUMU NPOYECCamu.
Ocob6ennoctu ymnpasienuss XTII. PerynmupoBaHne OCHOBHBIX TEXHOJOTHUYECKHX IapaMeTpPOB:
pacxoja, AaBieHHs, TemIiepaTypsl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHbIC
Pa3HOBUJAHOCTHU YIIPABIAIOIMINX YCTPOUCTB. THIIBI, XapaKTEPUCTUKU U PACYET UCIOJHUTEIbHBIX
MEXaHHU3MOB H PEryIupyromux opraioB. OdopmieHre NpoeKTHOTO 3a/1aH1s Ha aBTOMAaTH3AIHIO
TEXHOJIOTHYECKOTro Iporecca. BeiOop Touek nuaMepenusi, KOHTPOJIS, YIPaBIsSEMbIX TapaMeTpOB U
YIpaBISAIONMX Bo3aeiicTBUil. CTaHIapThl W YCJIOBHBIE OO0O3HAUEHUS JUISI TEXHOJOTHYECKHX
cxeM. OcHoBHele cBeaenus 00 ACY TII B xumuueckoii npombitiuieHHocTH. [Ipumepst ACY TII
B XMMHUYECKON MPOMBILIIEHHOCTH. OCHOBHBIE BBIBOJBI 10 Kypcy. COBpEeMEHHbIE TEHACHLIMH B
pazButuu CY XTII.

4.00beM y4eOHOM IMCHUILIHHBI:

B 3aueTHBIX B akagem.
Bun yuebHoi#t paboThl eAMHUIAX yacax

O0mas TPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
AyIUTOpPHBbIE 3aHATHS . 0,78 28
Jlexuum (JIek) 0,28 10
[Ipaktuueckue 3ausarus (113) 0,22 8

JIabopatopusie 3ansaTus (JIad) 0,28 10
CamocrositesbHas padora (CP): 2,97 107
CaMocCTOSATENTbHOE U3YUYEHUE PA3JIEI0B AUCITUTLIMHbI 2,97 107




Buja uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH

(9)

4.4.2. IncuMniMHbl BAPUATUBHOM YacTH (00513aTe/IbHbIE TN CHUILIUHBI)

AHHOTAIUsA padoyeil MpOorpaMMbl M CHUATIINHBI
«ConuaabHo-nosiuTnyeckas ucropus» (b1.B.0O/1.1)

1. I_[e.m, JUCHHUIIJIMHBI — npn06peTeHHe CTYACHTAaMH HayYHbIX 3HAHUI B 00J1aCTH COIMaJIbHO-
MTOJTUTHYCCKOM JKU3HHU 00IecTBa yepe3 anamu3 ucropru Poccnn XX-XXI BB.
2. B pe3yabTare u3y4YeHHs] JUCHUIUIMHBLI oOydammmiics 10 mporpaMmme
0akaJaBpUATA J0JIAKEH !
Obaaoams cnenyomuMu oouekyasTypHbIME (OK) koMneTeHIMsIMU:
— CIOCOOHOCTh AHAJIM3UPOBATH OCHOBHBIE 3Tallbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHS 001IeCcTBa 151 OPMHUPOBaHUs TpakaaHckoi mosurmu (OK-2).
3uams:
— OCHOBHBIE (DAaKTBI U COOBITHUS COLMAIbHO-TIOIUTHYECKON uctopuu Poccun XX-XXI
BB.;
— CYIIHOCTh, XapakTep W OCOOEHHOCTH OCHOBHBIX ATAlOB COIMAIBHO-TTOJUTHYECKOU
ncropu Poccun HOBEMIIEro BpEMEHH;
— 0o0Ire 3aKOHOMEPHOCTH COIMATBHO-TIOJIMTUYECKOTO MPOIIECCa;
— MECTO | POJIb PA3IMYHBIX COIMAIBHBIX TPYII B OOIIECTBE;
— BIUSHHUE TOCYAApCTBA H  OTACNBHBIX OOIIECTBEHHO-TIOJUTHYECKUX CHJ  Ha
HUCTOPUYECKUI MPOIECC.
Ymemo:
— aHAJIM3UPOBATh U MOHUMATh MUPOBO33PEHUYECKHE, COUUAIBHO U JUYHOCTHO 3HAYUMBIE
po0IeMbl HCTOPHUUECKOTO MPOIIECcCca;
— BECTU JUCKYCCHIO, apTyMEHTUPOBAHO OTCTAaMBATH CBOKO IMO3MIMIO IO AKTYaJIbHBIM
COLIMANILHO-TIOJIMTUYECKUM COOBITUSIM COBpeMeHHOM nctopuu Poccuu;
— OPHUEHTHUPOBATHCA B CUCTEME COBPEMEHHBIX COLUATBHO-TIOJIUTUYECKUX TEXHOJIOTUH;
— yMETh OMNpenensiTh crnenupuKy U MECTO OTHAENbHBIX COOBITUH U SBICHUHA B
conualibHO-noJiuTUueckor nucropun Poccum XX-XXI BB.
Braoemy:
— KaTeropHajlbHO-NIOHATUIHBIM aIapaToOM U3y4aeMOU JTUCUUILINHBI;
— METOJaMH COIHAIbHO-TIOJIMTUYECKOTO aHaIn3a O0IIECTBEHHOH JKU3HH;
— HaBBIKAMH TOJIMTUYECKOW KYIbTYpPHl Ui BBIPAOOTKH CHCTEMHOTO, LEJIOCTHOTO
B3TJIs/1a HA COLIMATIbHO-TIOJIUTUYECKHE COOBITHSI.
3. Kpartkoe coaep:xanue qJHCHUNIHHBI

Mopyas 1. I'ocyoapcmeo u norumuueckasn énacmo 6 ucmopuu Poccuu (XX-XXI 68).

1.1. [IpenMer conmanbHO-TIOJIMTHYECKOM ucTOopun Poccumn.

MecTo conualbHO-NIOIUTHYECKON MCTOPUM B CHUCTEME HCTOPUYECKOro 3HaHWsA. Monemn
MOHMMaHWsl W  MHTEPOpPETAlMd  COLUMAJIBHO-TIOJUTHYECKOro  mpoiecca.  lloHaruiiHo-
KaTeropuajibHbIM anmapar, MeToAbl, (QYHKIMH COLUAIBbHO-TIOIUTHYECKON nctopuu. Tpaaumuu
MIOJINTUYECKOTO aHAJIM3a MCTOPUYECKOrO IIpolecca B OTEYECTBEHHOW Hayke. Xapakrep u
0COOEHHOCTH MOJIMTHYECKON KyIbTYypbl Poccun.

1.2. 'ocynapctBo B uctopuu Poccun (XX-XXI BB.).

[lonstue rocynmapctBa u ero @yHkuuu. DopMbl mHpaBiIeHHS U TOCYJAPCTBEHHO-
TEPPUTOPUANBHOTO  ycTpoiicTBa. M3meHeHuss ¢opM mpaBleHUS M TOCYAapCTBEHHO-
TeppUTOpUaNbHOTO ycTpoiictBa B ucropun Poccun XX-XXI BB. IIpobnemsl popmupoBanus u
pa3BUTHS NapjaMeHTapu3Ma, MPaBOBOTO T'OCYAAapCTBa M Ipa)kIaHCKoro obmectBa B Poccuu B
XX-XXI BB.

1.3. OBomonus nonutuyeckoro pexxuma Poccun B XX-XXI BB.



[TonaTre W TUNBI MOJUTHYECKUX PEXKUMOB. ToTamuTapusM, aBTOPUTAPU3M, JIEMOKPATHSI.
CoBpeMeHHbIE TEOPUH IEMOKPATHUH.

[lonmutnueckuit pexum wnapckoil Poccun. [lonutnueckue pexumpel CoOBETCKOrO
rocynapcrsa. [TonuTyeckuil pe:xxuM coBpeMeHHoM Poccun.

Moayas 2. OcHosnvie coyuanbHo-noaumudeckue npoyeccwol 6 ucmopuu Poccuu XX-XXI 6s.
U ux cybvexmel.

2.1. Uneonoruu u naptuu B counanbHo-nosmtuueckoi ucropuu Poccun XX-XXI BB.

Hcropus craHoBiieHMs nmapTuil U naptuiiHoM cucteMbl B Poccuu. IlapTtuitnas cucrema
coBpemeHHou Poccun.

XapakTepuCTUKH OCHOBHBIX MJICOJOTUYECKUX TEUECHUN COBPEMEHHOCTH U UX OTPAKECHUE B
ucropun Poccum XX-XXI BB .

2.2. PeBourounu 1 pepopmbl B HOBeMIei ncropuu Poceun.

PeBourorst u peopMbl: TOHITHE U CYIIHOCTh. PEBOJIIOIMKM B POCCUHCKON UCTOPUM U UX
nocieacteusi. Pedopmbr XX Beka. [Ipobrmembl MoaepHH3anmu coBpemeHHoW Poccum.
PedpopmupoBanre coBpeMEHHOTO POCCUICKOTO O0IIECTBA: TPOOIEMBI U MTEPCIIEKTUBHI.

2.3. XapakTepucTuKa COlMaIbHO-KIACCOBOM CTPYKTYPhI POCCUIMCKOTO OOIIECTRA.

[TonsiTHE COLMATBHO-KIACCOBOM CTPYKTYpbI: COCJIOBHUS, KJIACChl, COLMAIbHBIE TPYIIIHI.
Tpancdopmarms coruaaIbHO-KIACCOBOM CTPYKTYPBI OOIECTBA HA PA3IMYHBIX 3Talax HUCTOPUHU
Poccun.

Monyas 3. Hayuonanvnvie omnowenus 6 Poccuu XX-XXI 66. Buewnsa noaumuxa Poccuu
8 Hogeuwel UCMOPUU.

3.1. HarmmoHansHEBIE OTHOIIEHUS U HallMOHaIbHas moauthka Poccnn XX-XXI BB.

OcoOennoctu  ¢opmupoBanus Poccunm Kak  MHOTOHAIIMOHAJIBHOTO — TOCYapCTBa;
XapaKTEePHUCTHKA €€ HAllMOHAJIBHOIO cocTaBa. HalmoHanbHO-roOCy1apCTBEHHOE CTPOUTENBCTBO B
Poccun: ot ummniepun x denepanuu. ITHOMOIUTHYESCKUE TIPOIIECCH B COBpEeMeHHOM Poccum.

3.2. Bremnss monutuka Poccnn (XX-XXI BB).

HannonaneHble MHTEpECH M BHEIIHASA NOJMTUKA. BHemHss nonutuka Poccun B Hawane
XX Beka. MupoBbie BOWHBI M1 U3MEHEHHUS B CUCTEME MEXIYHAPOIHBIX OTHOIICHHMI. BHenHsas
noJuTuku Poccun Ha coBpeMeHHOM 3Tane. Mecto u posib Poccun B COBpeMEHHOM MUDE.

4. O0beM y4eOHOH TUCHUILIUHBI:

Bunpl yue6HO# pabOThI B 3aueTHBIX B akanem.
eIMHULIaX yacax

O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 2 72
AyAUTOpPHBIE 3aHATHS: 0,17 6
Jlexuuu (Jlek) 0,17 6
[TpakTnueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,72 62
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,42 15
Pedepar / acce 0,88 32
CaMocTOATEIbHOE U3YUEHUE TUCIUTUTHHBI 0,42 15
Bua uToroBoro KOHTpOJIsi: 3a4eT / 3K3aMeH 0,11 3auer (4)

AHHOTAIUA padoyeid MPOrpaMMbl M CHUATIINHBI
«Hcropus puiaocopun» (b1.B.0/1.2)

1. Heab qucOMNJIMHBI — COPMUPOBATH Y CTYAECHTOB KOMIUIEKCHOE MPEICTABICHUE O
poiu 1 MecTe GHUIOCOUN B CHCTEME T'yMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX
HayK, MO3HAKOMHUTh MX C OCHOBaMHU (MIOCO(CKOTO 3HAHHS, HEOOXOIUMBIMHU IS
pEIICHUS TEOPETHUECKUX M MPAKTHUECKUX 3a71a4.

2. B pe3yabraTe W3y4YeHHs JAUCHUIUIMHBI OOydawumics 10 MporpaMmme
0akaJlaBpUAaTAa J0JIKEH
Obaaoams crienyromuMu oomekyasTypHbiME (OK) koMmeTeHIMSIME:



— CIIOCOOHOCTBIO  HCIOJIB30BaTh  OCHOBBI  (QUIOCOQCKUX  3HAHMM  JUIS
dbopmupoBanus MupoBo33peHueckoi mozunuu (OK-1).
3uams:

— OCHOBHO€ COJIep)KaHHME TJIABHBIX  (PUIOCO(CKUX IIKOJ W  HampaBlICHUH,
MPEICTaBUTENICH ATHX INKOJ, CBS3b M pasziauuhe uX (UIOCO(OCKUX HICH, CBS3b

HCTOPUKO-(PHITOCOPCKUX KOHIIEIIIHI c COBPEMEHHBIMU npoOiemMamu
WHJIMBUAYIHHON U 0OIIECTBEHHOM KU3HMU.
Ymems:

— IOHUMAaTh M AHAJIW3UPOBATh MHUPOBO33PEHUECKHE, COLMAJIbHBIE M WHJMBUIYyaJIbHbIE
po0IeMBbI COBPEMEHHOM KU3HU;

— TpaMOTHO BECTH JUCKYCCHIO, apryMEHTHPOBAHO OTCTauBaTh CBOIO IO3MIHMIO IO
3HAYUMBIM ~ QHIOCOPCKUM MpoOieMaM COBPEMEHHON KH3HHM, OINHpasCh Ha
HapaOOTaHHBIN B UCTOPHUU (pusiocopuu mMaTepuan,

— TPUMEHATH MOJIyYe€HHBbIE (QHIOCOPCKUE 3HAHUA K PEIICHUI0 MPOPecCHOHATbHBIX
3ajad.

Braoemy:

— TpeAcTaBIeHUSMU O (GUIOCOPUM KAaK HayKe M CHUCTEME LIEHHOCTEH, €€ MecCTe B
CUCTeMEe T'yMaHUTapHOIO 3HAHUS; OCHOBAMHU (PUI0COPCKOTO MBIIICHUS;

— KaTeropHajbHBIM alaparoM H3y4aeMoOM IUCHMIUIMHBIL, (UIOCOCKUMU METOJaMu
aHaJIM3a pa3IUYHBIX MpoOsieM, HaBbIKaMu (UI0COPCKON KyAbTYpHl Ui BBIPAOOTKH
CHUCTEMHOI'O, IIeJIOCTHOTO B3IUIsJa Ha JACWCTBUTEIBHOCTH M MECTO XUMHH U
XUMHUYECKON TEXHOJIOTUH B LIEJIOCTHON KapTUHE MUPA.

3. Kpatkoe conep:xkanue qTHCHHIIHHbI

Brenenue. ®unocodus, ee mMporucxXoxIeHNE U POJIh B OOIIECTBE.

Monayasb 1. Aumuunas u cpeonesexosas gurocopus

Antnunas ¢unocodus (mocoxparuku, coductel, Cokpar, Jemokpurt, [Inmaton, Apucrorens,
AJUIMHUCTHYCCKU-pUMCKass  putocodust). Ilonmckm mepBoHadanm OBITHSA B TPEUYECKOM
Harypmiocopun. Yuenue Ilnatona o0 wuaesx Kak OCHOBAa OOBEKTHBHOIO HcaIM3Ma.
Teopuss mpeanpHOro rocygapctBa Ilnatona. VYdenue ApucTOTeNnss O 4YEThHIpEX Hayandax
(mpuunnax). Jloruka Apuctorens. YdyeHue o0 oOIIeCTBE U TOCYyIapCTBeE.

OcHoBHBIN (DUITOCOPCKUE MIKOJBI IIMHUCTHYECKON (usmocopuu (AMUKYyper3M, CTOUITU3M,
CKETITHIIN3M).

OcHoBHbIe TTPOOJIEMBI cpefHeBeKoBOM (unocoduu u snoxu Bospoxnenus. Bo3nukHoBeHue
XpUCTHAHCTBA, €ro BJMsSHHE Ha 00mecTBO U Quiaocoduro.  OCHOBHBIE STamlbl Pa3BUTHUS
CpenHeBeKOBOM Gunocoduu: NaTpucTUKa U CXOIACTUKA.

[Matpuctuka. ®unocodus Aprycruna. [Ipobiema cooTHoLIEHUS 3HAHUS U Bepbl. CXOacTHKA.
®unocodust oMbl AKBUHCKOTO U €ro «JoKa3aTenbcTBay ObiTus bora. boppba HomuHanmsma
U peanusma.

Ounocodust rymanuszma. Hatypdunocodus smoxu Bospoxnenus (Hukomnait Kyzanckwii,
Jlxxopaano bpyno). CounansHo-nonutudyeckue ydenus: (Hukkono Makuasennu, Tomac Mop,
Tommazo Kammnanenna).

Mopnyab 2. Qunocoghus Hosozo spemenu u snoxu Ilpoceewenus (XVII — XVIII gs.)
OMIUPU3M M palioHANIN3M — OCHOBHBIE HampaBieHHs ¢uinocopun HoBoro Bpemenu. .
BoKkoH — 0CHOBOMOJIOKHUK dMOUpU3Ma. Pons MeTomonoruu B HayyHOM no3HaHuu. P. Jlekapt
— OCHOBOTIOJIOKHUK parioHann3mMa HoBoro Bpemenu. Yuenue o merone. Jyanusm Jlekaprta —
yUEHHUE O IBYX CYOCTAHIIMUSIX, MEXaHUIIU3M.

Jluaus smmupusma (T. T'o66c, k. Jlokk, JIx. bepxmu, [I. FOm). JIunus panmonanusma (b.
CnwuHo3a, I'. JIeiOHuir).

®dunocodust smoxu [Ipocsemienus. OCHOBHBIE MPEACTAaBUTENH (DPAHITy3CKOTO0 MaTepHain3Ma
XVIII Beka: XK. Jlametpu, . Aunpo, K. I'ensermii, [1. 'onpbax. CorpanbHO -OTUTHYECKHE
uaen MpiciuTeneit snoxu [Ipocserienus.



Hemeunkas knaccudeckas ¢unocodus. M. Kanr. Jokputuueckuit 1 KpUTUIECKUN TTEPHOIBI B
TtBOpuecTBe KanTta. «KpuTrka 4yucToro pasyma» — yueHUE O BO3MOKHOCTSAX YEJIOBEUECKOTO
pazyma. «KpuTuka mpakTH4eckoro pazymay» — yuenue Kanrta o HpaBctBenHocTu. @unocopust
@uxre u Hlemmnra. OObeKTUBHBIN HaCaTN3M U JuajiekTuka [ ererns.

Monyas 3. Ocnosusie ghunocogcxkue nanpasienus XIX-XX gs.

Pycckas ¢mnocopust XIX — XX BB. 3anagauku u crnaBsHouibl. Criop O MyTSX pa3BUTHS
Poccum u ero coBpeMeHHOE HamNoOJHEHHE. Marepuaau3M pYCCKUX PEBOJIIOIMOHHBIX
nemMokparoB. Dwiiocodcekast AOKTpuHaA «BceeauHcTBa» Bi. CosloBbeBa M PETUTHO3HO-
nostuueckoe yuenne o Co¢uu. Yuenue o csobone H. bepaseBa. Pycckuili kocMu3M KoOHIIa
XIX — nagana XX BekoB (H. ®enopos, Bi. Conosses, K. L{unonkosckuii, [1. ®nopenckuii, A.
Umxesckuil, B. Bepnaackuii u np.).

OcHoBbl MapkcucTckoil ¢unocopuu. Yuenne Mapkca o0 otuyxaeHud.  CylmHOCTb
MaTepUATUCTUYECKOTO TMOHMMAHUS HUCTOPUH: OIpENeNsioniasl poJib MPOU3BOACTBEHHBIX
OTHOIIEHWH. 3aKOH BO3pacTaHMsl pOJIM HApOJHBIX MacC B HCTOPUYECKOM IpoOLiecce.
OO01ecTBEHHOE OBITHE U OOIIECTBEHHOE CO3HaHUE. IloHITHE O0IIECTBEHHO-DKOHOMUYECKON
¢opmanuu. basuc u Hanctpoiika.  KoHuenmus udenoBeka M JUYHOCTH B MAapKCU3ME.
Mapkcu3m 1 COBPEMEHHOCTb.

Wppanmonamuctuueckass ¢unocopus. A. Ilonenraysp. Yuenue o Boje. @. Humme u
dbunocodus xxuznu. Jx3ucrennuanusm (M. Xaiinerrep, K. Scnepce, XK.-I1. Captp, A. Kamro).
[lo3uTuBHU3M,  HEOMO3UTUBU3M U TOCTHO3UTHBH3M. QdanbCUPUKATUOHU3M U
anTukyMysaTuBu3M llonnepa. Konnennus Haydnsix peBostonuii Kyna.

I'epMeHeBTHKA KaK METOA0JIOTHYECKasi OCHOBA T'YMaHUTAPHOTO 3HAHUS.

Opeliquzm u HeodpeitnusM. IIpobiema cooTHOIIEHHS OHOJOTMYECKOTO M COLUAIBHOTO.

[ToctmonepHU3M.
4.00beM y4eOHOM TMCIUIJIMHBI:
Buapr yue6HO#M paboThI B 3ayerHBIX B axanem.
eIMHUIIaX yacax

OO011asi TPyA0€eMKOCTb TMCHUIIIMHBI M0 Y4eOHOMY NJIAHY 2 72
AyAUTOpPHBbIE 3aHATHS: 0,22 8
Jlexuun (Jlek) 0,11 4
[Tpaktuueckue 3ansarus (113) 0,11 4
CamocrositesibHas padora (CP): 1,67 60
CaMoCTOSATETbHOE N3YUYCHUE TUCITUTIITNHBI 1,67 60
Bua uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTAIUA padoyeld MPOrpaMMbl JMCHUATIINHBI

«OCHOBBI JKOHOMHKH U ynpasJieHusi mpoussoacrsom» (b1.B.0/1.3)

1. I_le.nb AUCHMIVIMHBI — TIOJTYYE€HUEC CUCTEMbI

3HaHUA 00

OKOHOMHUYCCKUX

3aKOHOMCPHOCTAX Q)YHKHI/IOHI/IpOBaHI/ISI MMPOMBIIIJICHHOI'O ITPOU3BOACTBA B CHCTCMC
HallMOHAJILHOM 9KOHOMMKH, 06yquI/Ie 9KOHOMHUYCCKOMY

2. B pe3yibrare u3y4YeHUsl JMCUMILUIMHBI o0OO0y4aromuiics

0akaJlaBpUAaTAa J0JIKEH:

MBIIIIJICHUIO u
HCIIOJIb30BAHUIO MMOJIYYCHHBIX 3HaHHUH B HpaKTquCKOﬁ ACATCIBbHOCTH.

nporpamme

Obnaoams cnenyromumu  o0mekynsTypHbiMu  (OK) u  mpodeccuonansupivu  (11K)

KOMIICTCHIIUAMM

— CIIOCOOHOCTH HCIIOJB30BaTh 3HAHUS OCHOB 5JKOHOMHKH B Pa3JIMYHBIX C(I)ean

xusnenestensuoct (OK-3);

— CHOCcOOHOCTh aHAJM3UPOBATh TEXHUYECKYIO TOKYMEHTAIMIO, OI0UpaTh 000py10BaHMUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).



3namu:
— OCHOBBI 5KOHOMUKH B PA3JINYHBIX c(hepax KUZHEACATCILHOCTH;
— HOPMAaTUBHBIE IPABOBBIC AKThI, PETJIAMEHTUPYIOLIUE JIEATEIbHOCTh IPEANIPUSITHS;
— METO/IbI pa3pabOTKH OTICPATUBHBIX M MPOU3BOJICTBEHHBIX IIAHOB;
— METO/IBI U CIIOCOOBI OTUIATHI TPY/Ia.

Ymemn:
— COCTAaBJISITh 3asIBKU Ha 000PYJ0BAHUE;
— COCTAaBJISITh OTUETHI 1O BHITIOJIHEHUIO TEXHUYECKUX 3aIaHH;
— COCTaBJISITh TEXHUUYECKYIO JIOKYMEHTAIIUIO;
— OpraHu30BaTh padOTy KOJUIEKTHUBA B YCIOBUSX JIEHCTBYIOIIETO MPOU3BO/ICTBA,
— TOTOBUTHh WCXOJHBIE JaHHBIC ISl BHIOOpAa MU OOOCHOBAaHWS HAYYHO-TEXHUYECKUX H

OpraHU3aI[MOHHBIX PEIIEHNH Ha OCHOBE SKOHOMUYECKOTO aHAJIN3a;
— pa3pabaThiBaTh OMEpaTHUBHBIE IUIaHBI PaOOT TEPBUYHBIX IMPOU3BOJICTBEHHBIX

IO JPA3ACIICHAN.

Bnaoemy:
— METOJJaMi M HWHCTPYMEHTAMH TPOBEACHUS HSKOHOMHMYECKOTO aHajau3a 3aTpar |
pe3ynbTaTOB JAEATEIHHOCTH MPOU3BOICTBEHHBIX MO IPA3/ICIICHHI;

WHCTPYMEHTAMHU TUIAHUPOBAHUS W BBITIOJHEHUS MEPONPUSTHI IO TPOU3BOJCTBY
IPOJKLIHH;

— OCHOBaMH SKOHOMHYECKHX 3HAHUH B Pa3IMYHBIX chepax KU3HEACITSIHbHOCTH.

3. Kpartkoe coaep:kanne TUCIHHNIHHbI

Moayas 1. Beeoerue. Ocrogvl pblHOUHOU IKOHOMUKU
1.1 DxoHOMHUYECKHE TOTPEOHOCTH, OJ1ara M pecypchbl. DKOHOMHYECKHE CUCTEMBI U UX CYITHOCTb.
OOmiecTBeHHOE  MPOM3BOACTBO W SKOHOMMYECKHE  OTHOumIeHHs. [Ipou3BojaCTBEHHBIE
BO3MOXHOCTH OOIIECTBAa U SKOHOMUYECKH BBIOOP. KpuBas mpon3BoICTBEHHBIX BO3ZMOKHOCTEI.
3aKkoH yOBIBAIOIICH MPEAETbHON IOJE3HOCTHUM. THIBI M MOJETH SKOHOMHUYECKHX CHCTEM.
DNeMEHT YKOHOMUYECKOW CUCTEeMBl. TpaauiinoHHas SKoHOMHUUYeckasi cuctemMa. CoOCTBEHHOCTb:
(hopMBI 1 TTyTH KX TTpeoOpa3OBaHMS.
1.2 PoiHOuHBIM MexaHM3M crpoca U mnpemioxkeHus. CoBeplIeHHAas W HECOBEpILEHHAas
KOHKypeHUUU. ToBapHbIA (PBHIHOYHBIN) THI OOLIECTBEHHOrO MPOou3BOoJACTBA. CyIIHOCTh H
YCIIOBUS BOSHUKHOBEHHUSI pbIHKA. BUJIBI pHIHKOB U UX CTpyKTypa. OYHKIUHU phIHKA. ToBap U ero
cBoiictBa. Cripoc U mpeioxkeHne Ha pbIHKe. [IoHATHE «3MaCTUYHOCTBY. DIACTUYHOCTD CIIpoca
U Tpe;ioKeHus, ToudedyHas W ayroBas. CoBeplleHHass W HECOBEPIIEHHAs KOHKYpPEHIUHU.
Mounononusa. Makcumu3zanust puObLTH MOHOTIONHCTOM. OJIUTONous.
1.3 TlonsTne HAIMOHATBHOW SKOHOMHKH, OCHOBHBIE MAaKPOSKOHOMHYECKHE IOKa3aTesu.
[ToHSATHS COBOKYIHOTO CIpPOCa W COBOKYIHOTO MPEIONKEHHS, (aKTOphl, BIUSIOUIUE HA HX
u3menenus. Ilotpebnenuss u cOepexxeHus. DKOHOMHYECKUH Kpyroobopot. I[IpomsBozactso,
obMmeH u pacnpenenenue. [lorpebnenue, coepexeHne, THBECTUIIUN TOBAPOB U YCIYT.
1.4 dunancoBas cuctema U (puHaHCOBas MOJIUTHKA oOmiecTBa. ['ocynapcTBeHHBINH OHOMKET U
rocynapcTBeHHbIi goar. Hamoru u HamoroBas cucremMa.
Mopyasb 2. DxoHomuueckue 0CHO8bL YNPasieHusi NPOU3800CmMeoM
2.1 TlpeanpusitTue Kak CyObEKT PHIHOYHOTO XO3s5iiCTBa. DKOHOMHUYECKHE 3aKOHBI U 0COOEHHOCTH
WX TpOSABICHUS Ha MNpeanpusTHH. Ponp cnenuanucrta XUMUYECKONW MPOMBIILIEHHOCTH.
[Ipenmpusitiie B cucTeMe PHIHOYHOW JKOHOMUKHU. [lpeampusatue — kak CyOBEeKT U OOBEKT
MPEeNNPUHUMATENLCKON  JeATeIbHOCTH.  3aKoHOAaTelbHas ©0a3a  MpeAnpUHUMATENbCKON
nesTenbHOCTH. HOpMaTUBHO-NIPaBOBBIE aKThI, PETTIAMEHTUPYIOIINE ACSITENbHOCTh MPEAPUSITHS.
Opranu3aiuoHHO-TIPaBOBbIe (OPMBI MPEANMPUHUMATEIICKONW NESITEILHOCTH W KPUTEPHUH KX
BbIOOpa. POpMBI COOCTBEHHOCTH. BHEIITHSS U BHYTPEHHSSI Cpeia IPEAPHUSITHSL.
2.2 MarepuanbHO-TexHUYecKass 0a3a mpou3BojicTBa. ChIpbeBas M TOIUIMBHO-IHEPreTHUECKas
0a3a XUMHUYECKHX TPOU3BOJCTB. I[IpoW3BOACTBEHHas TMporpaMMa ¥ TMPOU3BOJICTBEHHAsS
MOIIHOCTh Tpennpustus. KauecTBoO M KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIMH. DKOHOMHUYECKOE



o0ocHOBaHME BBIOOpa ChIphS M TOIUIMBA. PecypcocOepexeHue. AJbTEPHATUBHBIE HCTOYHHMK
ChIpbs U 3Hepruu. OpraHu3anus CKIaJCKOro X03siicTBa.

2.3 MarepuanbHO-TeXHUYECKUE pecypchl npeanpustus. OCHOBHBIE IPOU3BOJCTBEHHBIEC (DOHIIBI
XUMUYECKUX TPEANPHUATHNA: MOHATHE, Kiaccuukanus u crpykrypa. Ilonsarue m crpykrypa
OCHOBHBIX cpeAcTB. OIeHKa OCHOBHBIX CpEICTB. MeETOIbl OLEHKHM OCHOBHBIX (DOHIOB.
[TokazaTenu HCIOIB30BAaHUS OCHOBHBIX IMPOHM3BOJCTBEHHBIX (OHIOB. M3HOC W amopTH3anus
ocHOBHBIX (hoHIOB. OneHka 3()(HEeKTUBHOCTH HCIOJB30BAaHUS OCHOBHBIX IPOU3BOICTBEHHBIX
¢donmoB. Bocpon3BoaCTBO OCHOBHBIX cpencTB. OOOPOTHBIE CPEACTBA MPEINPUATHS: TOHITHE,
coctaB U CTpykrypa. Mcrounukm QopmupoBanus 0O0OpOTHBIX cpencTB. OOopaunBaeMocTh
00OpOTHBIX cpencTB. MarepuanbHbIe 3amacel Ha npennpusatun. OnpenencHne MOTPeOHOCTH B
00OpOTHBIX CpPENICTBAX.

2.4 TpynoBble pecypcbl mnpeanpusTus. Ilepconan npeanpusitus u ero crpykrypa. OCHOBBI
OpraHM3aiuy TpyJa Ha npeanpuatuu. ((eKTUBHOCTh UCHOIb30BaHUS MEpCOHANa U paboyero
BpemeHH. [IpousBoauTenbHOCTh TpyAa U oruiata Tpynaa. OpraHuzanus 3apa0OTHOM miiaThl Ha
npennpusitui. CocTtaB M CTPYKTypa IPOMBIIIJIEHHO-IPOU3BOJICTBEHHOTO  IE€pCOHAaA.
[Ipou3BOIMTENBHOCTh Tpyla: MOHATHE, MOKA3aTeN U METOJbl U3MepeHus. MuauBunyanbHas u
OoOLIeCTBEHHAs]  MPOU3BOJAUTENBHOCTh  Tpylda. Pe3epBbl M (QakTOpel  MOBBILICHHS
MIPOU3BOIUTENBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIUIAThI TPY/AA Ha MPEIPUITHH.
Monyasb 3. TexHuxo-3KOHOMUYECKUL AHANU3 UHICEHEPHBIX PeUleHUlL

3.1 Jloxopl 1 pacxo/ibl Ha TPOU3BOJACTBO, M PEAIN3AIUI0 MPOAYKIINU Npeanpusatus. M3nepxkn
MIPOM3BOJICTBA MPOIYKIHUU (Ce0ECTOMMOCTD), MPUOBLIb, PEHTA0EIBHOCTh U LIEHOOOpa30BaHUE.
[TonsiTe 3aTpaThl Ha MPOW3BOACTBO W peAIM3aLNI0 MPOAYKIUHU (cedbecTomMocTh). Buasl u
3HaueHue Kiaccupukauuu 3arpar. CTpykTypa 3aTrpaT Ha MPOM3BOJCTBO U PEATU3ALHUIO
npoaykiuu. OcoOeHHOCTH pacdera 3aTpaT Ha MPOU3BOJACTBO M PEANM3ALUIO NMPOIYKIHH B
KOMIUIEKCHBIX Ipou3BojAcTBaX. OCHOBHbIE IyTM CHUXKEHMsS 3aTpaT Ha IPOU3BOJCTBO
npoaykiuu. Jloxonsl npennpustus. [lonsTue npuObUM M 0X04a HMPEANPUATHS, METOIbl UX
pacuera. PeHTabenbHOCTb, €€ BUABI M MeTOAbl pacyera. [lyTm NOBBIMIEHHS HPUOBUIM U
PEHTA0ETbHOCTH Ha NPEANPUATUSAX.

3.2 llenoobOpazoBaHne W I1ICHOBas TOJHWTHKA. lleHa Ha TMNPOAYKIMIO ¥ MPUHIIUIIBI
1eHooOpa3oBanus. Bunel neH. CTpykTypa LeHbl, cucTeMa LieH. B3auMocBs3M LIEH U U3/epKeK.
IlenoBas nonutuka. PazpaboTka IeHOBOM CTpaTeruu.

3.3 ®uUHAaHCOBO-KPEAUTHBIE OTHOLICHUS MPEINPUIATUNA U cucTeMa Hajorooonoxenus. [lonstue,
cocTaB U CTpykTypa ¢uHaHcoB mnpeanpusatus. CymHOCTb, (QyHKUMM M 3a7aud (PUHAHCOB
npeanpusatus. CoOCTBEHHbIE U 3a€MHbIe (PMHAHCOBBIE pecypchbl. bagaHc TOX0J0B M pacXoJoB.
HanoroBass nomurtuka. Ilpunnunsl HamorooOnoxkenus. Hamoru u miatexu, yCTaHOBJIEHHbIE
3aKOHOJIaTE€JILCTBOM: BM/JIbl, CTaBKHM, OOBEKThl HAJOTOOOJOXKEHHUS M CPOKU YILIaThl Hajora B
OOJIKET.

4.00beM y4eOHOH IMCHUIIUHBI:

Bun yuebnoit paboThl B 3aueTHBIX B akanewm.
(117030500 E:0'¢ gacax
O0mas TpyI0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
AyIUTOpPHBbIE 3aHATHS: 0,22 8
Jlexuunm (Jlek) 0,22 8
[Tpaktueckue 3anstus (I13) - -
CamocrositesbHas padora (CP): 3,53 127
CaMOCTOATENBHOE N3YUEHHUE PA3/IEI0B IUCIUILINHEI 3,53 127
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 0,25 JK3aMeH
9)




AHHOTaIUA padoveid MPOrpaMMbl JUCHHILIHHBI
«ITpaBoBenenue» (61.B.0/1.4)
1. Henu AUCHUIUIMHBI — TIONy4EHHE OCHOB TIPABOBBIX 3HAHWH, (QopmHUpoBaHUE
MIPABOBOM KYJIbTYPhl AKTHBHOTO, 3aKOHOIIOCIYITHOTO TPAKIAHIHA.

2. B pe3yabTrate mu3yYyeHHs [UCHMIUIMHBI O0y4yaloummiicsi 10 mporpaMmme
0akaJaBpUATA J0JIKEH

Obnadamye cnenyromumMu o0meKyabTypHbIME (OK) KOMIeTeHIUAME:

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI IPABOBBIX 3HAHWK B Pa3MYHBIX chepax
nestenbHOCTH (OK-4).
3uamo:

- OCHOBBI POCCHUICKOM MPABOBOM CUCTEMBI U POCCUICKOTO 3aKOHOAATEIBCTBA, OCHOBBI
opraHu3anuu 1 (QYHKIMOHUPOBAHUSA CYNEOHBIX W WHBIX MPABONPUMEHHUTEIBHBIX U
MPaBOOXPAHUTEIBHBIX OPraHOB;

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

— MPaBOBBIE HOPMBI, PETYIUPYIONIME OTHOIICHHE YeIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpYKarollen cpene;

— npaBa U 00S13aHHOCTH TPaXKIAHIHA,;

— OCHOBBI TPYJIOBOTO 3aKOHOJATEIbCTBA;

- OCHOBaMU XO3SIICTBEHHOTO TPaBa;

— MPaBOBBIE aCTIEKTHI TPO(PECCHOHATLHOM IeITETHHOCTH.

Ymems:

- HCIOJIb30BaTh THUYECKHUE U MIPABOBBIE HOPMBI, PETYIHPYIOIINE OTHOLIEHUE YeToBeKa
K YeJIOBEKY, OOIIECTBY, OKPYKaIOIIEH Cpelie, UCI0JIb30BaTh IIpaBa U CBOOOIbI YesloBEKa
U TpaX/IaHWHA TIpU pa3pabOTKe COIUAIBHBIX IPOEKTOB;

- WCIIOJIb30BATh U COCTABJIATh HOPMATUBHBIE U MPABOBbIE TOKYMEHTHI, OTHOCAIINECS K
npodeccHoHAIbHON ~ JEeSATeNbHOCTH,  NpEeANpUHUMATh  HEOOXOJUMbIe  MEphl K
BOCCTaHOBJICHUIO HAPYILIEHHBIX TIPaB;

- peain30BbIBATH IpaBa M CBOOOJIBI YEJIOBEKa M TpaKJaHMHA B PAa3IMYHBIX cepax
KU3ZHEJCSATENIbHOCTH;

- JlaBaTh HPABCTBEHHYIO OLIEHKY KOPPYIMIIMOHHBIM IPOSBICHUSIM.

Braoemy:

- MOJIyYUeHHBIMH MPABOBBIMU 3HAHUSAMU B MpodeccuoHalbHOM U HHBIX cdepax

NeSITeIbHOCTH.

3. Kpatkoe cogep:xanue TUCHHUILUIUHBI:

[lonatue u npusHaku rocyaapctBa. Popmel rocygapcrBa. @DYHKIMM TOCYAApPCTBA.
[Tonarue u npusHaku npaBa. OCHOBHBIE NMPABOBBIE CUCTEMbI COBPEMEHHOCTH. [loHsITHE U BUIbI
HWCTOYHUKOB mpaBa. OnpeneneHue 3aKOHA M MOA3aKOHHBIX aKTOB. JlelicTBME HOPMAaTHBHBIX
IIPaBOBBIX aKTOB BO BpeMeHu. OOpaTHas cuia 3akoHa. [ToHATHE MpaBOBBIX HOPM, UX CTPYKTYpa.
Cucrtema mpaBa. YacTHoe W mnyOnuyHOe mpaBo. MaTepuanbHOE M HPOLECCYalbHOE MPaBO.
[IpaBooTHOLIEHHE: OOBEKT, CYOBEKT U COAepKaHue MpaBooTHOMIEHUH. FOpuanueckue pakTol.

Konctutynuss — ocHoBHOM 3akoH Poccuiickoit ®@enepaunn. denepartuBHOE yCTPOMCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHoB M NpHHLMI pasaencHus Biactedl B PD. Ilonarue
rpaxjaaHcTBa. [Ipu3HaHue, coOirofeHHe, 3aliMTa paBHBIX IMPaB JKEHIIMH W MYXYHMH Kak
OCHOBHas 0053aHHOCTB TOCY/IapCTBA.

[TonsiTue m mpeaMeT aJMUHUCTPAaTUBHOTO MpaBa. Obmas xapakrepuctuka Kogekca PD 06
aIMMHHUCTPATUBHBIX IPAaBOHAPYHUIEHUAX. AJIMHHHMCTPAaTHBHBIE IPABOHAPYIICHUS: IOHATHE H
MIPU3HAKA. ATMUHUCTPATUBHAsI OTBETCTBEHHOCTD: NMOHATHE U NpUHLUIEL. [loHsATHE, TpU3HAKY 1
BHU/Ibl aJIMUHUCTPATUBHBIX HAKA3aHUN.



[lonatue u mpeAMET YroJIOBHOTO TipaBa. YTOJOBHAs OTBETCTBEHHOCTh: IOHSTHE,
OCHOBaHME BO3HHKHOBeHHUsA. lloHsThe mnpecTyruieHus: mpu3Hakd, cTpykrypa. Cocras
npecrymienusi. Coydactue B mpecTymuieHud. OOCTOSTENbCTBA, UCKIIOYAIOIINE MPECTYIHOCTh
nesHus. llonsatre, uenu W BUABI HAaKa3aHUW. YTOJIOBHAS OTBETCTBEHHOCTh 33 COBEPLICHHUE
NPECTYIUICHUH. YCJIOBHOE OCYXJIEHHE, OCBOOOKICHHWE OT YrOJIOBHOH OTBETCTBEHHOCTH.
[Ipeamer u O0OBEKT KPUMHHAIMCTUKU. MeTombl H 3aJadyd  KpUMHUHATHCTUKHU. [loHsaTue
KpUMHHAIUCTHUECKOW — ujaeHTU(ukanmu. OObeKTHI W BUABl  KPUMHHAIUCTUYECKOU
uneatudukanui. KpuMuHamiucruaeckas Texauka. KpuMuHamcTHIeckas TAKTHKA.

DKOJIOTHYECKOE TPaBO: IMOHATHE, MPEAMET METOJ W HCTOYHUKH SKOJIOTHYECKOro IpaBa
P®. IlonsaTne, BUABI U CTPYKTYypa SKOJOTMYECKHMX IIPAaBOHAPYLIEHUM, OTBETCTBEHHOCTh 34 MX
COBEPILECHHUE.

[Tonste undopmarmu. OTBETCTBEHHOCTh 3a HapyIIEHHE 3aKOHOJATENbCTBA O 3alllUTe
unpopmauuu. locymapcTBeHHast TaliHa: TIOHSATHE, 3alllUTa, IPaBOBOE pETYIMPOBAHUE
roCy/lapCTBEHHOW, ciy)keOHOW u uHOW wuHpopmanuu. KonduneHnumanpHas uHPopManus:
MOHSATHE, BUJIBI M 3aIIUTA. 3alIUTa MEPCOHATBHBIX JaHHBIX TPaKIaHIHA.

[lonarne, mnpexMer ©W MeETOA TPAXAAHCKOrO mpasa. IloHATHE TpakJIaHCKOTO
MpaBOOTHOIIIEHUs, ero  cnenuduka. CTpykTypa  TpakJaHCKOTO  MPABOOTHOIICHHS.
[IpaBoneeciocOOHOCTh CYOBEKTOB T'paXkJIaHCKOTO MPABOOTHOIIEHHUS. ['pakaaHe Kak CyOBEKTHI
TpakJIaHCKOTO TIpaBa. PU3NUECKUe U IOPUINICCKUE JTUIA: TOHATHE, TPU3HAKH, KIIaCCU(DUKAITHSI.
Opunnueckue daktel. IlpaBo coOctBennoctu. Ilomsitue aBTopckoro mpaBa. IloHsTHE
nateHTHOro mnpasa. [loHarue uHTenmnexTyanbHOM cobcTBeHHOCTH (MC) M HMCKIIOYUTENHHOTO
npaBa. Kimaccudukanus MC. Cucrema nmpaBoBOM OXpaHbl WHTEUICKTYalbHON COOCTBEHHOCTH,
ABTOPCKUX M MATCHTHBIX TIPAB.

[TonaTHe XO3SUCTBEHHOTO (MpPEANPUHUMATEILCKOTO) TpaBa. [IpeameT X03sHCTBEHHOTO
(IpeanpuHUMATENbCKOTO) MpaBa, MPU3HAKH, METOAbl MpPaBOBOro peryaupoBanus. [loHsTue
XO3SMCTBEHHOM M MPEANPUHUMATENIHCKOU IEATEIIBHOCTH.

[IpaBoBOE perynupoBaHHE CEMEHWHBIX OTHOIICHHWHA. 3aKIIFOUCHHE M TpPEKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poauTeNed U neTel. ATUMEHTh. @OpPMbI BOCIIUTAHUS JETEH, OCTABIIMXCS
0e3 MOTICYCHHS POTUTEICH.

[Ipeamer u Metoxa TpynoBoro npasa. Tpy1oBOH JOTOBOP: MOHSTHE, CTOPOHBI, COJIEpPKaHUE.
Pabouee Bpems. Bpems otnpixa. TpymoBbie ciopsl. JucniumauHa Tpyaa.

[lonarue m wuctoku koppynuuu. HopmartuBHoe omnpexneneHue koppynuuu. IIpuunHb
pacnpocTpanenusi koppyniuu. Hakasyemble u HeHakasyemble (opmbl Koppyniuu. CKpbIThbIe
(matentHsie) dopMbl Koppyniuu. Dopmbl Koppynuuu-npectyrienus. opMbl KOppynuuu-
npoctynka. PopMbl MONUTHYECKOW Koppynuuu. HopmaTuBHbIE NpaBOBble akThl B cdepe
NpoTUBOACUCTBUSL  Koppynuuu. PenepanbHblii  3akoH oT 25.12.2008 Ne 273-03 «O
MPOTUBOJACUCTBUN KOPPYIILILI.

4. O0beM yueOHOM TUCHMILINHBI

Buner yue6HOI paboTh B 3aueTHBIX B akanewm.
eIMHULIAX qacax

O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIaHY 3,0 108
AyIuTOpHBbIE 3aHATHS: 0,17 6
Jlexiuu (JIek) - -
[TpakTueckue 3anstus (113) 0,17 6
CamocrositesbHas padora (CP): 2,72 98
Buja koHTpOJIA: 3a4eT / 3K3aMeH 0,11 3auer (4)

AHHOTANUA padoyeid MPOrpaMMbl M CHUATIINHBI
«IlepeBoa HayuHO-TexHMYecKoi uTepatypbl» (b1.B.O/1.5)

1. Heab AMcHUIUIMHBI — IpuoOpeTeHre o0yJyaromuMucs o0Ield, KOMMYHUKaTUBHONW U
npodeccuoHaNbHOW KOMIIETEHLIMH, YPOBEHbh KOTOPbIX Ha OTAEIBHBIX  3Tarax




SI3BIKOBOM MOJATOTOBKH  MO3BOJISICT BBIMOJIHATH Pa3IMUHbIC BUBI TPOPECCUOHATHHO
OPUEHTUPOBAHHOI'O TIEPEBO/IA B MPOU3BOJACTBEHHON W HAy4YHOU JCSTEIbHOCTH.

2. B pe3yabraTe wu3y4YeHHs] UCHUILUIMHBI OOY4YalOIIMiiCI 1O NporpaMmme
0axajaBpHaTA J0JIKEH:

Obnadams crnepyromumMu oo1ekyabTypHbiMU (OK) KoMIeTeHIMIMU:

— CHocoOHOCTh K KOMMYHHKAIIMM B YCTHOW W MHCHBMEHHON (opMax Ha PYyCCKOM U
WHOCTPAHHOM SI3BIKAX JIIS PCHICHHS 3a7ad MEKIUYHOCTHOTO M MEKKYIbTYPHOTO
B3aumoerctus (OK-5).
3uams:

— OCHOBHBIE CIIOCOOBI JTOCTHKCHHSI SKBUBAJICHTHOCTH B ITEPEBOJIC;

— OCHOBHBIE TIPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUH SI3bIKA KaK CHCTEMBI;

— [lOCTAaTOYHOE AR BbINO/SIHEHWUA MEepeBoAa KOJMYECTBO JIEKCUUYECKUX eaWHUL,
¢$paseonornsmos, B TOM YMUCAE COLMANbHBIX TEPMUHOB M JIMHIBOCTPAHOBEAYECKUX
peanuii.

Ymems:

— TMPUMEHSATH OCHOBHBIC TTPHEMBI TIEPEBOJIA;

— OCYHISCTBJIATh THCHMEHHBIH TIEPEBOJ C COOJIOJICHUEM HOPM  JICKCHYECCKOM
SKBUBAJIEHTHOCTH, COOIOIEHNEM IrpaMMAaTHYCCKHX, CHHTaKCUYECKAX 51
CTHJIMCTUICCKUX HOPM;

— 0(opMIIATE TEKCT MepeBO/a B KOMITLIOTEPHOM TEKCTOBOM PEJIaKTOPE;

- OCYIIIECTBIISATh TIEPEBOJ C COOJIIOJICHUEM HOPM JIEKCHYECKOW SKBHUBAJICHTHOCTH,
COOJIIOZICHUEM TPaMMaTHYECKHX, CHHTAKCHYCCKHMX M CTHJIIMCTHYCCKHMX HOPM TEKCTa
MIEPEBOJIa ¥ TEMITOPATTLHBIX XapaKTEPUCTHK UCXOHOTO TEKCTA.

Bnaoemw.:

— METOJMKOW NPEeANnepeBOJYECKOr0 aHajlu3a TEeKCTa, CIOCOOCTBYIONEH TOYHOMY
BOCIPUATHIO HCXOHOTO BBICKa3bIBAHUS;

— METOJUKOW MOJTrOTOBKU K BBIIOJIHEHHUIO MEPEBOAA, BKIIOUYAs MOUCK MH(OPMALUH B
CIPAaBOYHOM, CIIELUAILHON JIUTEPAType U KOMIIbIOTEPHBIX CETSX;

— OCHOBaMHM CHUCTEMbl COKpAllEHHOM NEepeBOJYECKO 3amMcu IpU  BBIIOJHEHUU
epeBoAa;

— OCHOBHOW MHOS3bIYHON TEPMUHOJIOTHEN CIIEUAIBHOCTH,

— OCHOBaMH pe(epupOoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI IO CHELUATIBHOCTH.

3. Kpatkoe comepxanue TUCIUIUIUHBI:

Beenenue. Ilpeamer u posib mepeBojia B COBpeMEHHOM oOmiecTBe. PasnuuHble BUbI

nepeBoja. 3aa4u U MECTO Kypca B IOJrOTOBKE OakagaBpa TEXHUKH U TEXHOJIOTHH.

Mopyas 1. Ilepesoo npeonooicenuti ¢ eudospemennvimu gopmamu Indefinite,

Continuous.

1.1. CpaBHeHue mnopsiaka CJIOB B AHIJIMICKOM U PYCCKOM IpelulokeHusix. IlepeBon

IIPOCTOr0 MOBECTBOBATEJILHOIO MPEAJIOKEHHsI HACTOSILEro, OyAyIIEero U IMpOIIEIIIEero

BpPEMEHHU.

Oco0eHHOCTH MepeBo/ia BOPOCUTENBHBIX U OTPULIATENIbHBIX MPEAIOKEHUH B pa3IMUHBIX

BpEMEHaX.

1.2 TlepeBoxa nmpemnoxenuid Bo BpemeHax Indefinite, Continuous. Urenue u nepeBoj mo

teme "Xumusd'".

Monyasb 2. Ilepesoo npednodicenuii ¢ ucnoavsosanuem sudospemennvix opm Perfect,

Perfect Continuous

2.1. IlepeBox npeasioxeHuii Bo Bpemenax rpynn Perfect, Perfect

Continuous  (yrBepaMTeNbHBIE, BONPOCHTENIBHBIE W  OTPHLATEIbHBIE  (OPMBI).

Oco6eHHoCTH ynoTpeOIeHNs: BCIOMOTaTeIbHBIX IIar0JIoB.



2.2 TlepeBon crpamarenbHOro 3ajnora. TpyaHble cilydau IEpeBOJa CTPajaTebHOIO
3ajora.
Urenue u nepeBoj TeKcToB 1o Teme "Hayka u HayuHble METObI". AKTUBU3ALIMS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.
2.3. [lepeBo mpUAATOUHBIX MTPEIIOKECHUH.
[IpuaaTounsle noanexKaIIKe.
[IpunaTounble cKkazyeMele.
[Ipunarounbie onpeaenuTeIbHbIE.
[Ipunarounsie 00CTOATENBCTBEHHBIE, TPUIATOUYHBIC JOTOTHUTEIBHBIE.
2.4. Tunbl yCIOBHBIX MIPEAIOKEHUH, TpaBuiIa U 0COOEHHOCTH UX IIEPEBO/IA.
[IpakTnka mnepeBoja Ha MpuUMepax TEKCTOB o Xumuu, /.M. Menoeneege, nayke u
MEexXHON02UU.
2.5. TlepeBon mpemIOKEHHH C Y4EeTOM IIpaBWiIa COTJacoBaHHS BpeMeH. lIpsmas u
KOCBEHHas peub.
2.6. PaznuuHble BapuaHThl IEPEBOJIA CYILIECTBUTEIBHOTO B MTPEII0KEHUU.
2.7. MopanbHbI€ TJIaroJibl 1 0COOCHHOCTH UX TEPEeBO/Ia.
PazButne HaBpIKOB MIepeBoia 1o Teme "Hayka 3aBTparinero ans'".
2.8. CnenmanpHas TepMuHOJorus 1mo teme "JlabopaTopus".
2.9. Coxpamenusi. OcoOEHHOCTH WX TIEpPeBo/Ia. Pa3BUTHE HABBIKOB TIEPEBO/Ia HA TIPUMEPE
TekcToB 1o Teme "JlabopaTopus, u3MepeHus B XUMUH'".
Mopyas 3. Ocobennocmu nepesoda npedIodHceHUll ¢ UCNONb308AHUEM HETUUHBIX POPM
2nazona.
3.1. Henuunelie Gpopmsl riarosna.
Nudunutus (HeompenenenHnas ¢opma riarosia). Pons mHpuHUTHBA B TPEIIOKEHUH U
BapHaHThI IEPEBOJIA HA PYCCKUM SA3bIK. [IpuyacTus u repyHaui.
3.2. NuduHUTUBHBIE OOOPOTHI.
O6GopoTr momosiHeHHE ¢ WHOUHUTABOM. BapuwaHThl TiepeBoJa Ha PYCCKHM
Tepmunosiorust mo Teme "CoBpEMEHHBIE TEXHOJIOTHH .
3.3. O6oport noyiexariee ¢ ”HGUHUTHBOM. Pa3mmuHbie BapruaHTHI IEPEBOIA.
Tepmunosiorus 1o teme "Xumuyeckas TEXHOIOTHA".
3.4. IlepeBoj MpUYACTHBIX 0OOPOTOB.
AOGcoroTHBIN mpuyacTHEI OO0POT U BapyUaHTHI MIEPEBO/IA.
Pa3BuTre HaBBIKOB nepeBoAa Mo Teme " XuMuuecKas TEXHOJIOTHs".
4, O0beM yueOHOM TN CUUILIHHBI:

A3BIK.

Bupr yue6HO#M paboThI B 3aueTHBIX
J— B akanem. gacax

OO0mas TpyA0eMKOCTh JUCHHUILIMHBI II0 Y4e0HOMY IIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,22 8
Ulexmum (JIek) - -
[Tpaktiueckue 3anstus (I13) 0,22 8
CamocrositesbHas padora (CP): 1,67 60
CaMOCTOATENBHOE N3YUEHUE Pa3/Ie]OB IUCHUIIIMHEI 1,67 60

Bux uTOroBOro KOHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTAIUA pado4yeid MPOrpaMMbl M CHUATIINHBI

«/lomoJiHNTEILHBIE TJIaBbI 001Ieill 1 Heopranuveckoi xuvun» (b1.B.0O/1.6)

1. Heap AUCHUILIMHBI — TPUOOpPETEHHWE 3HAHWH M KOMIIETCHIUN, (OPMHpPOBAHUE
COBPEMEHHBIX TIPEJICTABICHUN B 00J1aCTH TEOPETUUECKUX OCHOB XUMHH.

2. B pe3yabTrate wu3yyeHHus
0akaJlaBpUAaTAa J0JIKEH:

JUCHHUILTHHBI

o0yuawmmiics

no Tmporpamme



Obnaoams crienyromumu obdmenpodeccruonanbabiMu (OITK) komneTeHnysMu:

— CIOCOOHOCTBIO u TOTOBHOCTBIO UCIIOJIb30BaTh OCHOBHbBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JTUCIMILINH B rpodeccuonansHoi aesrenproctu (OI1K-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS O COBPEMEHHOH (DM3MYECKON KapTHHE MUpa,
[IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTAX, CTPOCHHMM  BellecTBa s
MOHUMAaHUS OKpYyXarouiero Mupa u sisenui npupo/sl (OI1K-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMSI O CTPOCHMU BELIECTBA, IPUPOJIE XUMUYECKOU
CBSA3M B Pa3IMYHBIX KJaccax XUMHYECKUX COEAMHEHUU JJIsi MOHUMAaHHs CBOICTB
MaTepUaJoB M MEXaHM3Ma XUMUYECKUX IPOLECCOB, MPOTEKALIUX B OKPYXKalOIIeM
mupe (OI1K-3).
3uams:

— 3JIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYII,;

— OCHOBBI TEOPUH XHMHMUYECKOW CBS3M B COEIMHEHUSX pa3HbIX THUIIOB, CTPOCHHE
BEIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX MPOIECCOB M XapaKTEPUCTHKU
PaBHOBECHOTO COCTOSTHUS;

— METO/Ibl OTIMCAaHUs XUMUYECKUX PAaBHOBECHM B pacTBOpax 3JIEKTPOJIUTOB,

— CTPOEHHE U CBOMCTBA KOOPAWHAILMOHHBIX COCIUHEHNN.

Ymemo:

— BBINOJIHATh OCHOBHBIE XHUMHYECKHE OIEpallid, OIpPENesTh TEePMOJIUHAMHYECKUE
XapaKTePUCTUKN XUMUYECKUX PEAKIMIl 1 paBHOBECHbIE KOHIICHTPAIIH BEIIECTB;

— HCIOJb30BaTh OCHOBHBIE XHMMYECKHE 3aKOHBI, TEPMOJUHAMHYECKHUE CIIPaBOYHbIE
JaHHbBIE JJIs peleHus podecCHoHaIbHBIX 33/1a4;

— TPOTHO3UPOBATH BIMSHHUE PA3NUYHBIX ()AKTOPOB HA PpABHOBECHE B XHUMHUYECKUX
peaxiusx.

Bnraoemy:

— TEOPETUYECKUMH METOJAaMU OMMCAaHUS CBOMCTB MPOCTHIX W CIIOKHBIX BEIIECTB Ha
OCHOBE 3JIEKTPOHHOTO CTPOEHUSI UX aTOMOB M IOJIOKEHUS B MEPUOJUUECKON cHCTEME
XMUMHYECKUX JIEMEHTOB;

— OKCIEPUMEHTAJIbHBIMH METOJaMH OIpeACTCHUS HEKOTOPBIX (DU3UKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX COCTUHEHUI.

3. Kpartkoe coaep:xkanue qTHCIUNITHHBI

CrpoeHue aTOMOB U [EPUOIUYECKHI 3aKOH.

BonHoBBIE CBOiiCTBa MaTepHaNbHBIX OOBEKTOB. YpaBHeHue ne bpoitnsa. CooTHoreHue
HeonpenenenHocrel [eiizenOepra. lloHaTne O KBAaHTOBOW MeXaHUKE U ypaBHEHHH
[IIpeauurepa.

CoBpemenHast popmylnupoBKa HepuoAUYEcKOro 3akoHa. Ilepuoanueckas cucrema u ee
CBS3b CO CTPOCHMEM aTOMOB. 3allOJIHEHHE JJIEKTPOHHBIX CJIOEB U 000J0YEK aTOMOB B
nepuoanueckoi cucreme anemeHToB .M. Menaeneea. Crenenu okucineHus. Baxuneinmme
OKHUCIIUTEIN M BOCCTAHOBUTENHU. BakHeimne cXeMbl MpEeBpalleHUs BEUIECTB B
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHSIX.

XuUMHUYEcKasi CBA3b U CTPOCHUE MOJIEKYJI.

KoBanenTtHast cBsi3b, OCHOBHBIE MOJIOKEHUS METOJA BAJIEHTHBIX CBs3ed. PaccMoTpenue
CXeM MepeKphIBaHUs aTOMHBIX OpOuTaneil npu oOpa3soBaHuu cBs3eil B Monekynax. OCHOBHbBIE
MOJIOKEHHUsT MeToja MoeKymsipHbix opOutaneit (MO JIKAO). OOmwue cBeneHus o
KOMIUIEKCHBIX COEAMHEHUSX, UX CTpOeHUuE. MEeXMOJIEKYJIsApHasi W BHYTPUMOJIEKYISIpHAS
BOJIOpOJIHAsT CBsi3b. MOHHAs CBs3b Kak MpeNeNbHBIM Ciaydail KOBaJeHTHOW cBsizu. OOmrue
MPEACTABICHUS O MEXKMOJIEKYJISPHOM B3aUMOJCHCTBUU: OPUEHTAMOHHOE, MHAYKIHOHHOE,
JUCIIEPCUOHHOE B3aUMOJCHCTBUSA.

DHepreTuka peaklnii 1 XMuMUYECKOe PaBHOBECHE.



[ToHsiTHE O XUMHUYECKOW TEPMOIMHAMHKE, TEPMOJWHAMUYECCKHE (QYHKIIUUA COCTOSHHUS
(xapakTepuctuueckue (QyHKIUH). XUMHUYECKOe paBHOBecHe. VCTHMHHOE W KaxKyleecs
paBHOBecusi. KoOHCTaHTa XUMMHUYECKOIO paBHOBECHUS. OJIEKTPOXMMHUYECKHE IPOLIECCHI,
MOHATHE OO0 AJIEKTPOJHBIX MOTEHIHANAX. ONEKTPOABIKYIIAs CHJIA OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIX PEAKLUN U KPUTEPUI CAaMOIIPOM3BOIBLHOIO IPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBopax

[Ipouecchl,  compoBoXkiaromue  oOpa3oBaHME  KUAKMUX  UCTHHHBIX  pPacTBOPOB
HERJIEKTPOJIUTOB U AJIEKTPOIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMUPOBAHHBIE AIEKTPOJIUTHL.
Crenenp aucconuanuu. KoHcranTa aucconuanuy. PaBHoBecue B CHCTEME, COCTOSIEN U3
HACBILIEHHOTO pacTBOpa MaJOPacTBOPUMOIO JIEKTPOJIUTA U €ro KpUcTauioB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX CO€IUHEHHIl. PaBHOBecue auccoluanyu BOJAbl, HOHHOE
MPOU3BENICHUE BOJBI U €r0 3aBUCUMOCTh OT Temnepatrypsl. [llkana pH. ['maponus coneil.

CKopocCTh peakiuii U KaTajius.

[Tonatue o xumuuecko kuHeTuke. OIHOCTAJAUMHBIE M CJIOXKHBIE PEAKIUU. 3aKOH
neiictByronux Macc. Koncranra ckopoctu peakuuu. MoJeKyasspHOCTh U HOPSA0K peaKkiuu.
3aBUCUMOCTb CKOPOCTH PEAKIIMU OT TEMIIepaTyphl; SHTAJBINS aKTUBAIMH. [ OMOTEHHBIN U
reTEPOreHHBIN KaTaaus.

4. O0beM y4eOHOIH TUCHUIINHBI:

B 3aueTHEBIX B akagem. yacax

Bun yaebHoli paboTh eTUHUIIAX
OO6mas TPyA0eMKOCTh JUCHHIJIMHBI M0 Y4eOHOMY 5,0 180
TJIAHY
AyAUTOpPHBIE 3aHATHSI: 0,50 18
Jlexuun (Jlek) 0,17 6
[Tpaktnueckue 3ansatus (113) 0,17 6
JlabopaTtopusbie 3ansatus (J1ab) 0,17 6
CamocrositesibHas padora (CP): 4,25 153
CaMOCTOsATETFHOE U3YUYCHUE PA3ICIOB UCITUTLTHHBI 4,25 153
Bua uTOroBOoro KOHTpoJIsi: 3a4eT / JK3aMeH 0,25 Ix3ameH (9)

AHHOTanus padoyeil NporpaMMbl JTUCUUIIAHBI
«/lonosiHUTEIBLHBIE TJ1aBbI opranuyeckoi xumumn» (b1.B.0/1.7)

1. Heap aucuMNJIMHBI — TPUOOpPETEHHE CTYIEHTAMU OCHOBHBIX CHHTE3a OPraHUYEeCKHX
BEIIECTB.

2. B pe3yabTare u3yueHusl TUCHUILIMHBI 00y4aommiicsi Mo mporpamMe 6akajaBpuara

JMOJIAKEH:
Obnaoams crnenyromumu npodeccuonansupivu (I1K) komnerenuusMu:

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHMS CBOMCTB XMMHUYECKHUX AJIEMEHTOB, COCAWHEHUU U
MaTepHaJoB Ha UX OCHOBE IS pelleHus 3aaad npodeccuonanbHoi aestensHoctu (ITK-
18);

— TOTOBHOCTBIO H3ydaTh HAYYHO-TEXHHYECKYI0 HWH(OpPMAIMIO, OTEYECTBEHHBIH W
3apyOeKHBIH OMBIT M0 Tematuke uccnemoanus (ITK-20).
3namo:

— TEOpeTHYEeCKHEe OCHOBBI CTPOEHHUS M CBOMCTB pAa3IMYHBIX KJIACCOB OPraHUYECKHX
COCJIMHEHUH;

— CmocoObl TONYYeHHS U XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPraHUYEeCKUX
COCJIMHEHUH;

— OCHOBHBIE MEXaHU3MBbI MPOTEKAHMS OPTaHUIECKIX PEAKIIHIA.

Ymemn:

— TPUMEHSTh TEOPETUUECKHE 3HAHUS I CHHTE3a OPraHUYeCKUX COCTUHEHUI pa3iIMdHbIX

KJIaCCOB;



— aHaJIM3UPOBaTh U MPEACKa3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHMUYECKUX COCIUHEHMI;
— COCTAaBJIATH CXEMbI CUHTE3a OPraHUYECKUX COEIMHEHUH, 3aJaHHOTO CTPOECHHUS.

Braoems:
— OCHOBaMH HOMEHKJIATYPHI M KJIACCH(PHUKALINN OPTaHUYECKUX COCIMHEHUH;
— OCHOBHBIMHU TEOPETHUUYECKUMU IPEICTABICHUAMU B OPraHUUECKON XUMUU;
— HaBBIKAMU 00OCHOBAHUS PAIIOHAIBHBIX CIIOCOOOB MOIyYEHHsI OPraHMYECKIX BEIIECTB.
3. Kparkoe conepxanue TuCUUNIHHBI
o,B-Henaceilennpie  ampaeruapl M KeToHbl. Homenkmatypa. CrocoObl  MOJTydeHHSsI.
[IpocTtpaHcTBEHHOE M 3JEKTpPOHHOE cTpoeHue. [loTeHumansl MOHM3ALMM U DIIEKTPOHHOE
cpoacTBo. Peakiyu npucoeuHEHUs 3JeKTPOPUIBHBIX U HYKJICO(PHIBHBIX peareHToB. 1,2- u
1,4-IIpucoenunennie. MexaHusM peaxiuii.
Kerenbl. Homenknatypa. CrnocoObl mnomydenus. Ctpoenue. Puznyueckue M XUMHYECKUE
CBONCTBA.
o,B-HenacolieHHbIe KapOOHOBBIE KUCIOTHI U UX (PYHKIIMOHAIbHBIE MPOU3BOAHBIE. CIIOCOOBI
MOJTy4eHUsl. XMMHYECKUE CBOMCTBA.
AJNBAETUIO- U KETOKUCIOTHI. ATIeTOYKCYCHBIN 3¢up. CriocoOs! nosydenus, crpoenne. Kero-
eHoJIbHas TayTromepus. Peakuuu keToHHOM U eHosbHOM ¢opMm. Peakuun C- u O-
AIKWJINPOBAHMS, UX MEXaHU3MBI.
l"anoreno3ameniennsie kucnoTel. Knaccuduxarus n HoMmeHknarypa. CriocoObl MOTyIeHHS O, -
U [(-rajoreHo3aMenieHHbIX KHUCIOT. 3aBUCUMOCTh XHUMHYECKHX CBOICTB OT B3aHMMHOTO
PacMoJIOKEHUs TaJIoTeHa U KapOOKCHIIBHOM TPYIIbI; HYKJI€O(PMIbHOE 3aMelIeHNE ONTUYECKU
AKTUBHBIX 0-TaJJOT€HO3aMEIIEHHBIX KUCJIOT: MEXaHU3MbI, CTEPEOXUMHUUECKUN pe3ysbTar.
I'unpoxcukucnoTel: kiaccupukanus 1 HomeHkinarypa. CrnocoObl momyueHus. OcobeHHOCTH
CBOWCTB O-,[3-,y-TUAPOKCUKHUCIOT. JIaKTOHBL. ~ AMHHOKHCJIOTHI. CrocoObl  MOTydYeHHUSI.
Baxneimme ¢u3ndyeckue W XMMHYECKHE CBOMCTBA. AMQOTEpHBIA Xapaktep. Jlakramebl.

I'uapokcu- 1 aMUHOKHUCIIOTH O€H30JIbHOTO psfa. [lomydeHue, cBolCTBa M IPUMEHEHHE B
MIPOMBIIIJIEHHOM OPraHUYE€CKOM CHHTE3E.
I'eteponuknuueckue coeauHeHus. Knmaccudukanms. [eTeponukimyeckue apoMaTHUeCKHe
coenuHeHus. [IATHUIECHHBIE TETEPOLMKIMYECKUE COenuHEeHus: (ypaH, NUPPOJ, THOQEH.
Homenknarypa. CnocoObsl  momydeHus. OcoOGHHOCTH  peakmuil  3JIeKTpOUIHHOTO
3ameneHus. AunnopoOHocts. Peakinonnas cnocoOHOCTh U opueHTanus. [ IuppoabHbIi UK
- CTPYKTYpHBIIl (parMeHT MPUPOJHBIX U OHOJOTUYECKH AaKTHBHBIX COCIMHEHUH.
[llecTnuneHHble W MNONUSAACPHBIE TE€TEPOLMKINYECKHE COCAVUHEHUS: MNUPHUJWH, XWUHOJIMH,
akpuguH. [lupuauH. DnekTpoHHOE CTpPOEHME U apOMaTUYHOCTb. (OCHOBHOCTH U
HyKIeo(UIbHOCTh.  Peakiuu  31MeKTpoUIBHOTO UM HYKICO(DWIBHOTO  3aMEUICHHUS:
peaKiuoHHas CHOCOOHOCT, U OpHeHTauus. Tayromepuss 2- U 4-TUOAPOKCH H
amMmuHONIUpUANHOB. CoeAMHEHUs € HECKOJBKMMHU TeTepoaroMaMHu B LUKIIE: JHA30JIbl,
OKCa30JIbl, TUA3UHbI U TpHa3uHbL. OOI1as XapaKTepUCTUKAa XUMHUUECKUX CBOWCTB.
VYrnesoasl. Ctpoenue u koHurypauusa. D- u L-Caxapunpl. ['moko3a. @opmynsr Oumiepa u
Xeyopca. AHoMeppl. Onumepbl. PuznuecKkMe M XMMHUYECKHE CBOMCTBA MOHOCAXapuIOB.
®pykTo3a, pubo3a, nezokcuprdosa. Jucaxapuapl: MaabTO3a, TaKTO3a, IEJUI00M03a, caxaposa.
Crpoenue u coiicta. [lonucaxapupl: kpaxmail, TNIMKOT€H, LEUTI0I03a.
4. O0beM y4eOHOH TUCHUTLIUHBI:

B 3aueTHBIX B akanem. gacax

Bun yae6HOM paboThI eAVHMIIAX
OO0mas TpyA0eMKOCTb JMCHHILJIMHBI 110 Y4eOHOMY 6,0 216
MJIAHY
AyIUTOpPHBbIE 3aHATHS: 0,56 18
Jlexuuu (Jlek) 0,28 10
[Ipaktuueckue 3ausarus (113) 0,28 10

Jlabopatopusie 3ansTus (J1ab)




CamocrositesbHas padora (CP): 5,19 187

CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI 5,19 187

Bua uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Jk3ameH (9)

AHHOTAUA padoyeil MpOorpaMMbl IMCHUATIINHBI
«/lonoJIHUTEIbHBIE IJ1aBBI OPraHuYecKoii xumMun, Jadoparopus» (b1.B.0/1.8)

1. Heap AMCHMIJIMHBI — TPHOOPETEHHE CTYICHTAMH OCHOBHBIX CHHTE3a OPraHWYECKHX
BEIIECTB.

2. B pe3yabTare n3yuyeHus TUCHUILUIMHBI O0yYawummiicss Mo mporpamMme 0akajaBpuara
JOJIZKEH
Obnadams cnenyronumu npodeccnonanbubiMu (1K) xomnerenuusmu:

— CIOCOOHOCTHIO TUTAHUPOBATH M MIPOBOJAHUTH (PU3NICCKHEC U XUMHUYCCKHE IKCTICPUMEHTHI,
MPOBOJUTH OOpPabOTKY WX pEe3yJIbTaTOB H OICHUBATH TIOTPEITHOCTH, BBIJIBUTATh
TUTOTE3bl  yCTAHABJIMBATh TPAHUIBI WX  TNPUMCHCHHS, MNPUMCHITH  METOJBI
MaTeMaTHYeCKOTO aHajIn3a U MOJEITHPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIHHOTO
uccnenosanus (ITK-16).
3uname:

— TEXHUKY 0€30MacHOCTH B JaOOPATOPUU OPraHUYECKON XUMUH;

— TEOPEeTHYECKHME OCHOBBI  CIIOCOOOB  BBIJICIICHUS, OYHCTKH H  WACHTH(DHUKAIWH
OpPraHWYCCKUX BEIIECTB;

— DKCIEPUMEHTAJIbHBIC METOJBI TPOBEJACHUS OPTaHWYSCKUX PEAKIMHA, MPOTEKAIONIUX TI0
Pa3IUYIHBIM MEXaHU3MaM;

— OCHOBHBIE O0OIMME METOJMKH B3aUMHOW TpaHChOpPMAIMd KIACCOB OPTraHUYECKUX
COECIUHEHUN.

Ymemo:

— COCTaBJIATh CXEMbI CHHTE3a OPTaHUYECKUX COCMHCHHM, 3aJaHHOTO CTPOCHNS,

— TMPUMEHATH TEOPETHUECKHE 3HAHUS M DKCIEPUMEHTAIbHBIC METOJBI HCCIEIOBAHUS
OpraHUYECKON XMMHUH MPH PEIICHUHU PO (ecCHoHaIbHbIX 3a/1a4;

— CHHTE3HWPOBATh COCIMHEHHUSI 110 MPEATIOKECHHOU METOTUKE;

— TMPOBECTU BBIJCIICHHE U OYMCTKY CHHTE3MPOBAHHBIX BEIICCTB HA OCHOBE TEOPETHUYECCKUX
3HAHUM MO OPraHUYECKOU XUMUU;

— BBIOMpATh paIMOHAJIBHBIN CIIOCOO BBIACICHUS U OYUCTKH OPTraHUYECKOTO COCAMHCHHS;

— TMPEICTaBJATH JaHHBIC JJAOOPATOPHOTO MCCIEIOBAHUS B BUJE IPAMOTHO O(OPMIICHHBIX
METOJIUK;

— TMPOBOJHUTH aHAIIN3 U KPUTUYECKH OLIEHHWBATH MOJyYECHHBIE KCIIEPUMEHTANIbHBIE TaHHBIE,
000011aTh 1 J1eJaTh 000CHOBAHHBIC BBIBOJIBI Ha 0a3e MPOBEIEHHBIX OTIBITOB.

Braoems:

— KOMIUIEKCOM COBPEMEHHBIX AIKCIIEPUMEHTAIBHBIX METOJIOB OPraHUYECKON XUMHH IS
pelieHus KOHKPETHBIX MCCIICIOBATEIbCKUX 3a/1a4;

— OSKCHEPUMEHTAIBHBIMH METOJIAMHU MTPOBEACHUS OPraHUYECKUX CHHTE30B.

— OCHOBHBIMHU METOJAMH UJICHTU(PUKAIIUU OPTAHUIECKUX COCTMHEHU N

— TmpuemMamu 00pabOTKU U BbIICICHHS] CHHTE3UPOBAHHBIX BEI[ECTB;

— 3HAHMSIMH OCHOBHBIX 3aKOHOB OpPraHMYECKOW XWMHUU I  COJEp:KaTelbHOU
WHTEPIPETAINH MTOJTYYEHHBIX YKCIIEPUMEHTATbHBIX PE3YIbTaTOB.

3. Kpartkoe coaep:kanue qTHCIUNIHHBI

besomacHblie mpuemsbl U mpaBuiia paboThl B 1a00paTOpPUK OPraHMYECKON XUMUH.

OO6mue Meroabl paboThl B abopaTopuu opranmueckoil xummuu. [locyma, Hambosee dacto

npuMmeHsiemas B Jaboparopuu. Harpesanme. Oxmaxnenwe. [lepememmuBanue. MeTossl

UICHTU(QHUKAIIMM M OYUCTKA OPTaHMYECKUX BemecTB. WIeHTH(HUKAIUS OpraHuYeCKUX

BEIIECTB TMOCPEJCTBOM pazNUYHbIX BHAOB xpomatorpadum (TCX, xpomartorpadus Ha

Oymare, wuoHOoOOMeHHass xpomatorpadus, BDOXX), TtemmepaTypbl mMnaBiIeHHS U

pedpakTomMeTpu. MeToabl CIEKTPATbHON MACHTU(DUKAIIMA OPTAHUIECKIX COCTUHEHUM.




[lenu u 3agaun SKCOEPUMEHTA B OPraHUYECKOM CHUHTE3€. TeopeTudyecKre OCHOBBI Mpoliecca.
Brei6op ycnoBuii peakmuu. Pacder cuuTe3za. OOmue mpaBuia MOATOTOBKH U MPOBEICHUS
cuHre3a. Texnuka OesomacHoctu. ITpubop mist mpoBenenus cuHtes3a. [IpoBeneHue ombITA.
KoHTpons 3a xon0oM peakuuu. Beigenenue, ounctka u aHanu3 npojaykra. CHHTE3bI BEIIECTB
Pa3IMYHBIX KJIACCOB OpraHUYECKUX coenuHeHuil. IIpoBeneHme s3kcnepuMeHTalbHbIX METO/I0B
HCCIIEIOBAHUS PEAKIUMI.
[IpoBenenue peakuuii, IPOTEKAOUIUX 10 MEXaHU3MAM:
® HYKICO(DUIHHOTO 3aMEIIEHUS — CHHTE3 TaJIOT€HAIKAHOB;
® HYKICO(DUIBHOTO MPHUCOSIUHEHUSI — CHHTE3 CIIOKHBIX 3(PHPOB KapOOHOBBIX KHUCIIOT,
aMHJIOB KapOOHOBBIX KUCIIOT, a30TCOICPIKAIINX aJIbJIETU/IOB U KETOHOB;
e 9JIEKTPO(UIBHOIO 3aMEIICHHUs B ApOMAaTUYECKOM psIy — peaklUuud HUTPOBaHUS,
OpoMUpOBaHUs, CYJIb(PUPOBAHUS;
® peakuui AMAa30TUPOBAHUA U A30COUYETAHMUS;
® peakiui OKHUCIEeHHs (CHHTE3 areroHa, |,4-O0eH30XMHOHA, OCH30MHOW KHCIIOTHI) H
BOCCTaHOBJICHHUSI.
4. O0beM y4eOHOH TUCHUIINHBI:

B 3aueTHEBIX B akagem. gacax

Bun yaebHoli paboTh eTUHUIIAX
OO0uiasi Tpy10€eMKOCTb AU CHUIIIMHBI 110 Y4eO0HOMY 4,0 144
IUIAHY
AYyIMTOPHBIE 3aHATHSI: 0,39 14

Jlexuuu (Jlek) - -

[Tpaktuueckue 3ansatus (113)

JlabopaTtopusie 3ansatus (J1ab) 0,39 14

CamocrositesibHas padora (CP): 3,5 126
CaMOCTOSATETFHOE N3YUEHUE Pa3/IeIOB AUCITUTUIMHBI 3,5 126
Bua uToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTanus padoyeil NporpaMMbl JHCUUILIAHBI
«/lomoTHUTEIbHBIE IJIaBbl aHAIMTHYecKOH xumun» (51.B.0/1.9)

1. Heab MHCHUIUIMHBI — (OPMHPOBAHUE YETKUX MPEICTABICHUNA O IPAKTHUYECCKOM
WCIIOJIb30BAHUU XUMHUYECKOTO 3HAHHS JIJIsi COBPEMEHHOIO XMMHYECKOTO aHalih3a Kak
Cpe/CcTBa MOJYYCHUS XUMHUYECKOW WH(POPMAIIMK, COBPEMEHHBIX IMOAX0JaX K PEHICHUIO
aKTyaJbHBIX 33/1a4 B aHAIM3€ Pa3INYHBIX OOBEKTOB.
2. B pe3yabraTre mu3yYeHHs JHCHUIUIMHBI O0ydamumiics 10 TporpaMmme
0akajiaBpUaTa J10JIKeH
Obaaoams crnenyrouumu npodeccruonansabiMu (I1K) komnerenuusamu:

— CHOCOOHOCTBIO TIPOBOJMTH AQHAJIHM3 ChIPbs, MAaTEPUAIOB W TOTOBOW IPOJYKIIUH,
OCYIIIECTBIIATH OIIEHKY pe3yabTaroB ananusa (I1K-10);

— CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3MUYECKHE M XMMUYECKHE SKCIIEPEMEHTHI,
MPOBOJUTH 00pabOTKY pe3yabTaTOB U OI[EHUBATh MOTPEIIHOCTH, BBIIBUTATh THUIIOTE3bl U
W yCTaHABIMBATh TPAHUIIBI MX TPUMEHEHHUs, MPUMEHSITh METOAbl MaTeMaTUYECKOTO
aHalM3a M MOJICIMPOBAHMS, TEOPETUYECKOTO0 U SKCIEPUMEHTAIBHOIO HCCIEeI0BaHMS
(TIK-16);

— TOTOBHOCTHIO IPOBOJUTH CTAHIAPTHBIE U CEPTUMUIIMPOBAHHBIE UCTIHITAHUS MAaTEPHAIIOB,
U3JIenui 1 TexHosoruueckux nporeccos (IIK-17);
3nams:

— TEOpPEeTUYECKHEe OCHOBBI METOJIOB MHCTPYMEHTAJbHBIX METOJIOB XMMHYECKOTO aHajau3a
(UMXA);

— Tpouecchl (opMHUPOBAHUS AaHATTUTHYECKOTO CUTHANA B pa3nuuHbix UMXA;




— paccMOTpeHHE MPUHIMIIOB U3MEPEHUN B CTAaHAAPTHBIX TpUOOopax;

— ocHoBbl MeTpoJsiorun UMXA B cootBeTcTBUM ¢ pekoMeHganusmu MIOITAK.

Ymemo:

— TPUMEHSTh TNPHOOPETCHHBIE TEOPETHUECKHE 3HAHMS M TMPAKTHUYECKUE HABBIKA B
npohecCHOHANBFHON JIEATENILHOCTH U PEUICHUS KOHKPETHBIX XHMUKO-aHATUTUYECKUX
3ajady;

Braoemy:

— Meroponorued VMIMXA, MUpPOKO HCMNONB3yeMbIX B COBPEMEHHON aHAIUTHYECKOU
MIPaKTHKE;

— CHCTeMOi BRIOOpA METO/1a KAaUe€CTBEHHOTO U KOJIMYECTBEHHOTO XUMHUECKOTO aHAIIN3a;

— OLIEHKOM BO3MOXHOCTEH METO/|a aHaJIu3a;

— OCHOBHBIMH CIOCOOAMHU METPOJIOTUYECKOM 00pabOTKH pPE3yNbTaTOB KOJIUYECTBEHHOI'O
XMMHUYECKOTO aHaJIN3a.

3. Kparkoe conepxanue 1uCUMIIHHBI:

Obmas xapakrepuctuka MIMXA. OcHOBHbIE HCTOYHUKU IOTPEIIHOCTEN pe3ylbTaTOB
aHaJIM3a M crnocoObl ux oneHku. OueHka npejaena oOHapY)KEHHsI C UCIOJIb30BaHUEM (HOPMYJIBI
Kaiizepa u craHgapTHOrO OTKJIIOHEHHSI MMHMMAJIBHOTO JAeTektupyemoro curtana no MIOITAK.
JluHelHbIN rama3oH onpeaesieMbIX KoHmeHTpaui. CtannapTHeie 00pa3sl coctaBa. OCHOBHBIE
AQHAJIUTUKOMETPOJIOTMYECKUE XapaKTePUCTHUKH METOJOB U pe3yJbTaTOB aHAINW3a, CIIOCOOBI MX
OLICHKH: TpefeN OOHapyKeHHs, KOAIPQPUIMEHT 4YyBCTBUTEIBHOCTH, TPAHMIIBI JAHAlla30HOB
OTIpeIeNIAEMbIX COACPHKAHUM, CEIEKTUBHOCTh, MPELU3UOHHOCTb, MPAaBUIBLHOCTh, IKCIIPECCHOCTD.
Mertoasl mpoOo0TOOpa, pa3aesieHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus UMXA. IlpuemMbl KOTHMUECTBEHHBIX U3MEPEHHUH (METO]l IpaJyupOBOYHON
3aBHCUMOCTH BHEIIHETO0 W BHYTPEHHEIO CTAaHIApPTa, METOJ J00aBOK). AHAJIUTHYECKUE U
METPOJIOTUYECKNE XapPAKTEPUCTUKU pPa3IUYHbIX HHCTPYMEHTaJIbHBIX MeToJ0B. [loHstne 00
aTTecToBaHHOM Meroauke. [IpoOmembl BeiOOpa MeToma aHaim3a. OOOOIIEHHBIE CBEJACHHS O
I'OCT P UCO 5725 (2002).

OOmiast  XapakTepuCTHKa  CIEKTPAJIbHBIX  METOJOB  aHanu3a. Kiaccudukanus
CIEKTPAJIbHBIX METOAOB aHanu3a. [lomydeHune XHMMUKO-aHAIUTUYECKOHM HWHPOpPMALUU MpU
B3aUMOJICICTBUM DJIEKTPOMArHUTHOIO W3JIyYEHHUS C BEIIECTBOM. ATOMHAas M MOJEKYJISpHas
CHEKTpOCKOonusl. AGCOPOILMOHHBIE U SMUCCUOHHBIE METO bl aHAJIM3A.

ATOMHO-?MHUCCHOHHBIM CIIEKTPajbHBIA aHaIU3. TeopeTH4YecKHe OCHOBBI aATOMHO-
SMHCCUOHHOTO CIHEKTPaJIbHOI0 aHanu3a. McrouHuku Bo3OyxJeHHs crekTpoB. KauecTBenHas
XapaKTEPUCTHKA AHAJUTUYECKOrO CHUTHana. MIHTEHCHBHOCTBH CIIEKTpalbHBIX JUMHUM Kak Mepa
coJepKaHusA ieMeHTa B mpobe. DakTopbl, BIMAIOIIKE HAa HMHTEHCHBHOCTb CHEKTpPabHBIX
muHuid.  CroekTpanbHble HOpUOOpPHI M CHOCOOBI  PErucTpalud  CIEKTpa. paciiupoBKa
SMHCCUOHHBIX CIIEKTPOB U UACHTU(UKAIMS 3JIEMEHTOB [0 UX CIIEKTPaM. ATOMHO-3MHUCCHOHHBIH
aHaJIN3 C MHAYKTUBHO CBA3aHHOM IutasmMoil. KosmyecTBeHHBIN aHann3. ATOMHO-dMUCCHOHHAs
¢doromerpus mamMeHu. 1'a30Bble IIaMeHa KaK BUAbl HU3KOTEMIIepaTypHOH mia3mbl. biok-cxema
IUIaMeHHOTo (oToMeTpa. BO3MOXKHOCTH METOa M €ro OrpaHUYeHUsl. AHMOHHBIA M KaTHOHHBIN
sddextol. ObmacTu NPUMEHEHHSL.

AToMHO-abcopOroHHast  cnekTpomerpus. OOmias — XapakTepucTHKa MeTojga U
aHAJIMTUYECKOro cUurHana. [lorsomnienne 31eKTpOMarHUTHOTO U3y4eHHUsI CBOOOTHBIMU aTOMaMHU.
bnok-cxema mpubopa. McrouHukn MoHOXpomaTthdeckoro uziaydeHus. CrocoObl aToMH3aluu
npoObl. CpaBHEHHE aHAIUTHYECKUX XapaKTEPUCTHK METOJIOB aTOMHON aOCOpOIMM M aTOMHOM
OMHUCCHH.

Ananutrnyeckass MOJIEKYJIIpHas CIIEKTPOCKONMUSA. MeETOobl ONTHYECKON MOJEKYISIPHON
CIIEKTPOCKONUU. XapaKTEPUCTUKA aHAIUTUYECKOrO curHaia. [lormomenne 31eKTpOMarHuTHOTO
U3JIy4EHUs] MOJIEKYJIaMH. DJIEKTPOHHBIE MEPEXOAbl M CHEKTPHI MOIJIOLICHHUS MOJIEKYJI. 3aKOH
Bbyrepa-JlamGepTa-bepa. Monsipublii koagduuneHt nornomeHus. CiekrpoGoToMeTpuuecKuii u
¢doromerpuueckuil aHanu3. ONTUMHU3ALUS YCIOBUN aHATUTUYECKUX omnpenesneHuil. OTKIOHEHUs
ot 3akoHa byrepa-JlamGepTa-bepa. Anmaparypa A cekTpo- U GOTOMETPUUYECKUX U3MEPEHHI.



Tounocts pe3ynbTaToB (oTOMETpUUecKHX omnpeaeicHud. luddepenumansaas doToMeTpus.
MeTtobl crIeKTPOPOTOMETPUIECKOTO TUTPOBAHUSI.

dnyopumerpudeckuii aHanus. [Ipupoaa aHaTMTHUYECKOTO CUTHaia (IIyOpPECICHIUUA U
dochopecnenuu. KBaHTOBBIE W dSHEpreTUYecKuii BBIXOJBI. DakTOphl, BIUSIONIME Ha
WHTEHCUBHOCTh  (hryopecreHuu. TemneparypHoe W KOHIICHTPAIMOHHOE  TYIICHHUE
dnyopecrieHIMU. 3epKaibHas CHMMETPHUS CIEKTPOB IOTJIOMEHUS W HCIYCKaHUs (TIPaBHIIO
JlemmHa). 3akon BaBumioBa. Cxema QuyopuMeTpudeckux u3MepeHuil. Beibop mepBudHOro u
BTOPUYHOTO CBETOPMIBTPOB. [ pamynpoBoyHas 3aBUCUMOCTh M KOJIMUECTBEHHBIN aHAJIU3.

TypOunumerpudeckuii u HedeIOMETPHUECKHI MeETOAbl aHanm3a. PaccesHue cBera
TUCTIepCHBIMM  cucTeMaMu. CBsI3b  ONTUYECKOW IUIOTHOCTH JIMCIIEPCHOM  CHUCTEMBI €
KOHIIEHTpaIuel onpeenseMoro Bemectsa. Koahdunment MyrHoCTH cucTeMbl. TeopeTrndeckue
OCHOBBI TypOuIMMeTpuu U HedenomeTpun. YpaBHenue Panes. CpaBHUTENbHAS XapaKTepUCTUKA
QHATUTUYECKUX CUTHAJIOB B TypOMAMMETpun U Hedenomerpun. TpeGoBaHus, MPeabsIBIsIeMbIe K
HCIIOJIb3YEMbIM aHATUTUYECKUM PEAKITUSIM.

OO6mrast xapakTepUCTUKA JJIEKTPOXUMHUYECKUX METOJIOB aHajIu3a W WX KIacCH(pUKAIIMSL.
Knaccudukanus s>7eKTpoJOB B DIEKTPOXMMHYECKMX MeTOoJax aHanmuza. llonspusyemblie u
HETIOJISIpU3yeMble AJIEKTPoAbl. M Croap3yemMble XUMHUYECKHE W DICKTPOXUMHUUYECKHE PEaKIuH,
TpeOOBaHUs, IPEABABISIEMBIC K 3TUM peakiusaM. Bozmoxunoctn 9 XMA.

Konnykromerpusi ¥ KOHIyKTOMETpHUYeckoe TuTpoBaHue. OOmas XapaKTepuCTHKa
METO/Ja. AHAIUTUYECKHN CHUTHaI B KOHAYKTOMETpUH. YJIeJbHAasT W  OSKBHUBAJCHTHAS
3JIEKTPOIIPOBOJAHOCTh  PAacTBOPOB  JIIEKTPOJUTOB. ITonBM>XKHOCTE ~ HMOHOB. [Ipsmas
KOHJIYKTOMETPHUSI M KOHAYKTOMETpHUYecKkoe THuTpoBaHue. KpuBble TuTpoBaHus. DakTopsl,
BIUSIONINE HAa BHJI KPUBBIX TUTpoBaHuWs. [IpuHIMMHMaNbHAs cXemMa YCTAaHOBKH IS
KOHJIYKTOMETPUYECKUX HW3MEPEHUM, HCIOJIb3yEeMbIE 3JIEKTpPOoAbl. Bo3MoOXHOCTHM MeToxa.
[Ipumepsl onpenenenuii. BeicokoyactoTHOe TUTpOBaHKEe. Bo3MoKHOCTH MeTO1A.

[ToreHnMOMETpHUs M MOTEHIMOMETPUYECKOE TUTPOBaHHUE. MIHIMKATOpHBIE JEKTPOABI U
ANEKTpO bl cpaBHeHMs. [loTeHIMan sJeKTpoaa Kak aHaIUTUYeCKud cur”ai. HMoHomerpus.
JonnanoBckuit u  auddy3noHHbi  moTeHmHManbl. Knaccudukamuss  MOHOCEIEKTHBHBIX
3NEKTpoI0B. YpaBHeHHe Hukombckoro-OizeHMana. MeToapl KOJTMYECTBEHHBIX OMPEAEICHUN 1
ycnoBus ux npumMenenus. [Ipsmas norenimomerpus (pH-metpus, nonomerpusi). BoamosxkHoCTH
MeToaa. Merozsl TuTpoBaHus. OOpadoTKa KPUBBIX MOTEHIIHOMETPUUECKOTO TUTPOBAHHUS.

Bonsramnepomerpudeckue metonsl aHanuza. Kiaccuueckast mossiporpadus. Ilomspo-
rpammbl. MHTepniperanus noJjsgporpamMm. OCTaTOYHBIA M KOHACHCATOPHBIM TOKH. YpaBHEHHUE
nojsiporpaguieckoii  BoyiHbl  ['elipoBckoro-MinpkoBuua.  [loTeHIMan  MOJyBOJIHBI — Kak
KaueCTBEHHas  XapaKTepUCTUKA  AHAJIUTUYECKOTO  CHUrHajga. Bpibop u  Ha3HaueHue
nossiporpadguueckoro  ¢ona. IlpenenspHbli  UPPY3UOHHBI TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKA AaHAMTHYECKOrOo CHUrHaia. AwmmepomeTpuyeckoe TuTpoBanue. OOmias
XapaKTepUCTHKa METOJa M aHaJUTHYeCKOro CurHajia. BwiOop ycioBHil ammepoMeTpru4ecKHx
n3mepenuil. [lpuHimMnuanbHas cxeMa aMnepoMeTpUYecKOro TUTpoBaHus. KpuBble TUTpOBaHUS.
[IpuMeppl MpakTUYECKOTO UCHOJIb30BaHUS METO/IA.

Kynonomerpuueckuii MeTo1 aHanmn3a

Knaccudukamus  metonoB  KynoHomeTpuu. KonmudecTBo — dleKTpUuecTBa  Kak
aHanuTH4YecKui curHan. [lpsmas KyJoHOMETpUs UM KYJIOHOMETpPUYECKOe TUTpoBaHue. Pacuer
KOJIMYECTBA  DIIEKTPUYECTBA, 3aTpayeHHOTO Ha  DJIEKTPOXUMHUYECKYI0  PEAKIHIO.
Kynonomerpudeckoe tutpoBanue. Bpibop Toka osnekTponusza. llpuHnumnuanpHas cxema
YCTAHOBKHM JJIsi KYJOHOMETPHYECKOro TUTpoBaHMs. I[IpakThueckoe mNpuUMEHEHHE METO/a.
DnekTporpaBUMeTpuueckuii aHanu3. OOmIas XapakTepUCTHKAa METOJa U aHATUTHYECKOTO
CUTHAJA.

OOmiasi XxapakTepucTUKa XpomaTorpauueckux MeToA0B. TeopeTndeckue OCHOBBI
xpomaTtorpaduueckux MeToaoB. Xpomarorpamma. [lapamerpsl ynep:kuBanus. KaduecTBeHHas u
KOJIMYECTBEHHAsI XapaKTEPUCTUKHU AHATUTUYECKOTO CHUTHAJIa B KOJOHOYHOH XpomaTtorpadmum.
OU3NKO-XUMHUUYECKHE OCHOBBI Xpomarorpaduueckoro mpoiecca. Knaccudukaius MeToJI0B



XpoMarorpauu 1Mo arperaTHoMy COCTOSIHHIO (a3, MO MEXaHH3My pas3fefieHHs U CIoco0y
opopmuenus mnporecca. CreneHb pa3feleHus W KpUTepuil celekTuBHOCTU. Kpurepuii
paznenenus. OnTuMHU3alus MPOIECCOB pasneneHus cmecedd BemecTB. Koaddumment
pacnpenenenusi. OcHoBHOe ypaBHeHHEe Xpomarorpaduu. CBsi3b (OpMBI BBIXOJHON KpPUBOW C
M30TEPMON  pacmpeneNieHusi B KOJOHOYHOW xpomarorpaduu. BeicoTa, 5SKBHBajeHTHas
TeopeTnyeckoii Tapenke. Kunerndeckas reopust xpomatorpadun. YpaBaenue Ban-/Ieemrepa.

lNazoxkuakoctHast xpomarorpagus. OOmas xapakrepuctuka meroja. [lpuHuunuanbHas
cXxeMma ra3zoBoro xpomarorpadga. YCTpoiCTBO U Ha3HaueHHE y3JI0B Xpomarorpada. TpeboBaHus,
MpeIbABIIsiEMble K HEMOIBI)KHOM M MOJMBIKHON (azam. JleTekTopbl. MeToasl HACHTHU(DHKAINN
BEIIECTB B ra3oBoil xpomarorpaduu. VaeHTHHKAIMsS KOMIOHEHTOB pa3ieisieMbIX CMeced ¢
MOMOIIBIO JIOTapU(MUIECKUX HHICKCOB yaep:KuBaHUS. CrocoObl KOJIMYECTBEHHOTO aHAIM3A.
[Ipumepbl MpakTUYECKOTO UCIIOJIB30BAHMSI Fa30BOM XpoMaTorpaduu.

XKunkoctHast xpomarorpadusi. Kinaccuduxaiuss METo10B KUAKOCTHOM XpoMaTorpaguu.

OcoOennoctu  BDOXX. [lpunnunuanpHas cxema JKHIKOCTHOro xpomarorpada. Tumbl
nerexkropoB B BOXKX. Kunkocraoaacopormmonnas BOXKX. HopmaibHo-(a3oBeIit 1 00parieHo-
(ha30BBIi BapHaHTBI: COPOCHTHI, AMIOEHTHI, pa3zeiseMble BemecTBa. Y paBHeHue Hokca. Metoapl
UJeHTU(DUKAIIMN BEIIECTB U KoiudecTBeHHOro ananu3za B BOXKX. [lpumepsl mpakTudeckoro
ucnosb3oBanuss BOXKX. PacnpenenutenbHas OymakHas xpomarorpadusi. KauecTBeHHas u
KOJIMYECTBEHHAsl XapaKTePUCTHKU aHaJUTHYecKoro curHama. OOnacth npumeHeHus. [ eib-
xpomatorpadus. IlogBmwxknas u HenojBmwxHas ¢(aszpl. OOliee ypaBHEHHE, OMMCHIBAIOIIEE
nporecc reib-xpomaTtorpadguu. BozMmoxkHoCTH renb-xpomarorpaduu. [Ipumeps! mpakTH4ecKOro
ucnosib3oBanus. MonooOMeHHass n voHHas xpomaTtorpadus. TpeOGoBaHus, TpeabsIBIsIEMbIE K
peakuusiM HOHHOro oOmeHa. OcoOeHHOcTH HOHOOOMEHHOH xpomarorpaduu. Koncranta
HOHHOTO oOMeHa. M3zorepmbl moHHOro oOmeHa. Katmonutsl u aHwoHuTHl. KoddduimeHnt
cenektuBHOCTH. MoHHas xpomatorpadus. biok-cxema nonnoro xpomarorpada. Paznenstoniue
Y KOMIICHCALIMOHHBIE KOJIOHKH. AHAJIMTUYECKUE BO3MOKHOCTA METO1A.
ABTOMAaTHYECKM M aBTOMATU3WPOBAaHHbIA aHanmu3. Jlpyrue Meronapl aHanuza. J[UCKpeTHbIE
aBTOMaTUyeckue aHaiu3artopel. [lpuHumn nedictBusi. HempepbIBHBIN MPOTOYHBIM aHalu3 U
MPOTOYHO-WHKEKITMOHHBIM  aHanu3. [loHsTHe 00 aHAJIUTUYECKOW Macc-CIEeKTPOMETPHH.
CymHocTh MeTo1a. AHAJIN3 OPraHUYECKUX BEUIECTB. DJIEMEHTHBIN aHAIN3.

4. O0beM y4eOHOI JUCHUNIMHBI:

Bupr yue6HO#M paboThI B 3aueTHBIX B akanem.
eIUHHUIIAX yacax
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY ILJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,67 24
Jlexumm (JIek) 0,22 8
JlaGopaTopubie paboTs (J1ab) 0,44 16
CamocrositesqbHas padora (CP) : 1,22 44
CaMOoCTOATEbHOE N3YUEHUE Pa3/IeOB IUCIUTUIUHEI 1,22 44
Bua xoHTpOJIA: 3a4eT/3K3aMeH 0,11 3ader ¢

OLIEHKOH

4)

AHHOTANUA padoyeid MPOrpaMMbl M CIUATIINHBI
«Axonorus» (51.B.0.10)
1. Heap aucuumiauHbl — chopmupoBaTh y 0OydYaroIIerocs TMpeACTaBICHHE O
COBPEMEHHBIX DJKOJIOTUYECKUX TMpodieMax, O (PU3UKO-XUMHYECKHX MPOIECCax,
MPOTEKAIIIUX B PA3NIUYHBIX KOMIIOHEHTaX OKpPYKAIOIIEH Cpelbl W O CTEHeHH



AQHTPOINIOTEHHOI'0 BO3JEMCTBUS Ha 3TU IPOLECCHI; BBIPAOOTATh Y CTYAECHTOB HAaBBIKU
CHCTEMHOTO MOAX0/a K U3YUYCHHIO M PEUICHUIO 3KOJOTMYECKUX MPOOIeM, BOSHUKIIUX
B pE3yabTaTe IPOMBIIIICHHO-X035MCTBEHHON JAEATEIBHOCTH YEIOBEKa, pa3BUTh
MBIIUICHHE, II03BOJIAIOIIECE IIPABWIBHO OLIEHHUBATH JIOKAJIBHBIE W OTAAJICHHBIE
IIOCJIEACTBUS IPUHUMAEMBIX PELICHUM JJI OKPYXKAIOLIEH Cpebl U YEJIOBEKa.

2. B pe3yabTrate wu3yYyeHHs [UCHMIUIMHBI O0y4yaloummiicsi MO0 mporpaMmme
0akaJaBpUATAa J0JIKEH:

Obnaoams crienyromumu odmienpodeccruonanbabiMu (OITK) KoMeTeHIUsAMU:

— TOTOBHOCTBIO HCIIONIb30BATh 3HAHUS O COBPEMEHHON (DM3WYECKOH KapTWHE MUpa,
IMPOCTPAaHCTBCHHO-BPEMCHHBIX 3aKOHOMCPHOCTAX, CTPOCHUU BCIICCTBA MJIA IMOHHMMAHUSA
OKpy»Karoriero mupa u siieruii npupost (OI1K-2);

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOEHUHU BELIECTBA, IPUPOJIE XUMHUYECKOMN CBS3U
B Pa3JIMYHBIX KJIACCAX XMMUYECKUX COCAMHEHUH JUIsl IOHUMAaHUS CBOKWCTB MaTE€pUAJIOB U
MeXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpykatomieM mupe (OITK-3).

3Hamo:

— OCHOBHBIE 3aKOHBI 0011 3KOJIOTUH;

— 3aKOHOMEPHOCTH CTPOEHHUS U (YHKIIMOHUPOBAHUU OHOChEpHI;

— COBPEMEHHBIE 3KOJOTHYECKHE MPOOIIEMBI;

— OCHOBBI PALIMOHAJILHOTO TPUPOAOIIOIb30BAHMS;

— OCHOBHBIE IPUHIUIIBI 3aIIATH TPUPOJHOU CPEABI OT AHTPOIIOTEHHBIX BO3JACHCTBUM

— CTpPOEHHE OCHOBHBIX reocdep 3eMIM M OCHOBHbBIE (DHU3HKO-XMMHUYECKHE IPOIECCHI,
IIPOTEKAIOIINE B HUX;

— OCHOBHBIE ITOHATHUS U IPUHIUIIBI KOHLEIIMHA YCTONYUBOTO Pa3BUTHUS;

— OCHOBHBIE CBEJICHUS O III00aTbHOM MpoOiIeMaTHKe, IPUPOIHBIX pecypcax, MIIaHeTapHbIX
TPaHMLAX, AHTPOIIOITEHHOM BO3JCHCTBUM Ha OKPYKAWOIIYI Cpeny, YIPaBICHUU
Ka4yeCTBOM OKPYXKAIOLIEH Cpenpl;

— IPHUHLMUIIBI 3€JICHON XUMUU;

Ymemu:

— IPUMEHATh IOJYYCHHbIC 3HAHMS M OLICHKM COCTOSIHMSI OKDY)KAIOLIEH Ccpenbl U
PaLMOHAIBHOTO UCIIOJIB30BAHUS IIPUPOJIHBIX PECYPCOB;

— HCIIOJb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTMHM M 0a3bl JAHHBIX JJIs pEILEHHS
KOHKPETHBIX 9KOJIOTHYECKUX ITPOOIIeM;

Braoemnw:

— TOHATUHMHBIM amnmaparoM B 00jacTu oOmIel 3KOJOTHH, PALMOHAIBHOTO HCIOJIb30BaHUS
IIPUPOJHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEH CPEBI.

3. Kparkoe conepxxanue JuCUHMIIIHHBI

BBenenue, OCHOBHBIEC NOHATHSI IUCLUIUINHEL.

MecTto AMCUMIUIMHBL B CHCTEME OOLIEro M XMMHMYECKOro 00pa3oBaHUsA. KOJIOTMYECKOe
oOpa3oBaHue U oOpa3oBaHue A YCTOHYMBOro pa3Butus. OOIIECTBO M OKpyXKaromias cpeja.
IToHATHE YCTOWYUBOIO pa3BUTHS.

Mopay.ab 1. OGmmue Borpocs! skojoruu. buocdepa. buoskonorus. buocgepa u ycroitunBocTs.
1.1 OcHoBHBIE 3aKOHBI 3KOJOrMH. buoskonorus. Ilonste 06 skocucremax. YcTONUMBOCTH
skocucteM buocdepa, ee 3BoMIOIUA U YCTOWIMBOCTh. DKOCHUCTEMbI 3€MJIM M YCTOHYHMBOCTb.
OcHoBHble cBefieHUA O IiaHeTe 3emisl. OCHOBHBIE NMOHATHS JKOJOTMH. 3aKOHBI M ITPUHIIMIIBI
skoJsioruu. IloToku sHeprum u BemecTsa B 3kocucreMax. OCHOBHbIE OMOT€OXUMHUYECKUE LTUKIIBI
(xpyroBopoTsI BemiecTB). LIuKIMuHOCTH mporieccoB B buochepe u ycTOHIMBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acTh 6uochepsl. Jlemorpapudeckue npodieMsl
JIuHaMuKa YeJ0BEYECKON IOMYJSALMM, POKIAEMOCTb, CMEPTHOCTb, BO3PACTHAs CTPYKTypa.
[IpoGnemMbl  COBpEMEHHOro dTama pocTa YHCIEHHOCTH HaceneHus. ['eorpaduueckoe
pacrpeneneHue HacejaeHus. PerynupoBanue HapoJOHACEICHMS.



Moayas 2. Ctpoenue u coctaB reocdep 3emun. OCHOBHbIE (DHM3UKO-XHMHYECKHUE IMPOIIECCHI,
MPOTEKAIINe B Teocdepax

2.1 Atmocdepa 3emiu

Ctpoenne atMocdepsl, posib GOTOXUMUYECKUX PEaKLIUi B JOPMHUPOBAHUH COCTaBA aTMOCHEPHI.
[MapaukoBeiii  3ddexr. IlapaukoBsie razel B armochepe. Knumarwdeckne TOCIEACTBUS
AHTPOINIOTE€HHOMN JESITEIbHOCTH.

Pacripenenenne koHIeHTpanuu 030Ha B atMochepe. O30HOBEIH cioi. [IpupoHbIii UK 030HA.
CoBpemeHHOE cocTOsiHUE 030HOBOrO ciios. [locnenctBust paspylieHrus 030HOBOTO €0 3eMJIU
I 9eoBeka u ouocdepsl B nienoM. CtpatocdepHbIil 030H U TPONOC(EpPHBI 030H: CXOJICTBO U
pazmuumsi. MeXIyHapoJHOE COTPYAHHYECTBO B 00JAacTH OrpaHUYEHUE IPOU3BOJCTBA H
HCII0JIb30BAHUS 030HOPA3PYILAIOLIMX BellecTB. MOHpealbCKUi TPOTOKOJI.

KucnoTtHeie m1oxau 1 mpo1ieccyl OKUCIeHus mpuMecei B Tpornochepe. POTOXUMHUUECKHI CMOT.
2.2. 'mppocdepa 3emnun

Buner Bon Ha 3emiie. IlpecHbie Boabl. ['miaponoruueckuid nuki. ['moOanbHbIE HKOJIOTHYECKUE
npo6seMbl rusipocdepsl. ['TaBHbIE KaTHOHBI U aHUOHBI MPUPOIHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHe B TpUPOAHBIX Boaax. [llenounocts npupoaHbix Boj. OCHOBHBIC MPUYUHBI, TAMBI U
MOCJIEJICTBUSL  3aKUCIIEHUS  TNPUPOIHBIX  BOA0EMOB.  OKHCIMTENBbHO-BOCCTAHOBUTEIIbHBIE
Mporecchl B MPUPOAHBIX Bojoemax. CrpaTudukamus TPUPOTHBIX BoAoeMOB. I[Ipormeccs
s Tpodukanmu BogoeMoB. [[pranHbI U IOCIEACTBHUS.

2.3. JIutocdepa 3emnu

3emHas kopa. [louBa. Crpoenne nmouBeHHOro ciosi. CoctaB mouB. OpraHMYeCKHE BEIIECTBA B
noyBe. Pojb KUBBIX OpraHU3MOB B (POPMUPOBAHUHU TMMOYBEHHOTO CIIOS. TspKEIbIe METALIBI B
nouse. Jlerpaganusa nous. BogHas u BeTpoBasi 3po3usi OYB.

Moayab 3. AHTpPONOr€HHOE BO3JCHCTBHE HA OKPYXKAIONIYI0 CpeAy U palroHalIbHOE
MIPUPOIONIOJIE30BAHUE

3.1. [Ipupoausie pecypenl. [lonaTre 06 oTxoaax MPOU3BOACTBA U MOTPeOIeHUA. MaIo0TX0IHbIE
1 6€30TX0/IHBIE ITPOU3BOJICTBA.

3.2 TloHaTHe O TUTAHETAPHBIX TpaHUIAX. AHTPOMOTEHHBIC BO3MYIICHHS OHMOTCOXHMMHUYECKUX
IUKIIOB a30Ta u pocopa. OCHOBHBIE TPUHIIMIIBI 3€JIEHON XUMUU.

Moayab 4. YcTOUMBOE pa3BUTHE

[Tonsitne 06 ycToitunBoM pa3BuUTHH. VcTopusi craHOBIIeHUs MOHATHS. Bkian oTeduecTBEHHBIX
yueHbIx. [lemn ycroitumBoro pasutus OOH. MexayHapoaHOe COTPYAHHYECTBO B 00JaCTH
YCTOMUYMBOrO pa3BuTus. [IpoMblluieHHass HKOJOTUS W 3€J€Has XUMHUS KAaK WHCTPYMEHT
obecreyeHns yCTOMYMBOTO Pa3BUTHS. DKOJIOTHYECKas ITHKA.

4. O0beM TUCHUILIMHBI U BU/bI Y4eOHO# padoThl

" B 3aueTHBIX B akanewm.
Bun yuebnoit paboThl
eIMHULIaX yacax

OO0masi TPyA0eMKOCTh IMCUUILIHHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOPHBIE 3aHATHSL: 0,22 8
Jlexuunu (Jlek) 0,17 6
[Tpaktiueckue 3anstus (I13) 0,05 2
CamocrositesbHas padora (CP): 2,67 96
CamocTosTenpHbIe Pa0OTHI C 3aIaHUSIMU 0,83 30
[ToaroToBKa K KOHTPOJBHBIM paboTam 1,11 40
Jlpyrue BUJIbl CAMOCTOSTENBHONW pabOThI 0,73 26
Bua uTOoroBoro KOHTpOJIsi: 3a4er / IK3aMeH 0,11 3auer (4)

AHHOTANUA padoyeil MPOrpaMMbl IHCHUATIINHBI
«[IpoexTHpoBaHue neTajeii Mamuu U annapatos» (b1.B.0/1.11)



1.

2.

Heab JMCUMINIMHBI — HAYYUTh CTYAECHTOB TBOPYECKOMY IIOAXOAY K BBHIIIOJHEHUIO
MH)XCHEPHBIX pacyeToB Ha IIPOYHOCTb, JKECTKOCTb U YCTOWYMBOCTH DJIEMEHTOB
KOHCTPYKIUH, JETAJICH U y3JI0B MAlIUH U alaparos.

B pesyirbrare u3ydeHHs] JAUCHHMILVIMHBI O0y4YawIIWiici 1O INporpamme
O0akajiaBpuaTa J10JI7KeH

Obaaoams crienyromumu podeccuonansabiMu (I1K) KomMmeTeHIusIMu -

3.

1.

CIOCOOHOCTHIO u TOTOBHOCTBIO UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIMH B podeccuoHanbHoi nesrensHoctu (OI1K-1);
TOTOBHOCTBIO KCIIOJIb30BaTh 3HAHHS O COBPEMEHHOH (M3WYECKON KapTHHE MUpa,
[IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTAX, CTPOCHHMM  BellecTBa s
MIOHUMAaHUS OKpYXKaroLiero Mupa u sisieHuii npupo st (OIMK-2);

TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUSA O CTPOEHUM BEIECTBA, MPUPOJE XUMHYECKON
CBSA3M B Pa3IMYHBIX KJaccax XUMHYECKUX COEAMHEHUU NJIs MOHUMAaHHs CBOICTB
MaTepuajJoB M MEXaHM3Ma XMMUYECKUX IMPOLECCOB, MPOTEKAIIUX B OKPYXKalOIIeM
mupe (OITK-3).

3uams:

KOHCTPYKIIUHU, TUIIAXKU U KPUTEPUU pabOTOCTIOCOOHOCTH JeTalleld MallliH, COOPOYHBIX
eauHuUI (Y3JI0B) U arperaTos;

OCHOBBI TEOPHUH COBMECTHOM PabOTHI M METOJbI pacyera JeTaield U y3J0B MalluH U
anmnapaToB XUMUYECKON TEXHOJIOTHH.

Ymemo:

BBIMIOJIHATh M YUTaThb TEXHUYECKUE CXEMbI, YEpTEXKU M ICKU3BI JeTajeil, y3JIoB U
arperaTtoB MalllH, COOPOYHBIX YEPTEXKEH U uepTexH 0OIIEro BUA;

IIPOM3BOJUTh  pacyeTbl IO OCHOBHBIM KpPUTEpPHUSIM pabOTOCHOCOOHOCTH U
KOHCTPYUPOBAHUS JIeTaJICH MaIlINH;

IIPOU3BOUTH PAcUEThl U KOHCTPYMPOBAHUE JeTalell MAIMH U MEXaHU3MOB C Y4ETOM
IIPOU3BOICTBEHHOMN TEXHOJIOTUHU U SKCIUTyaTallH.

Bnraoemy:

HaBbIKAMH KOHCTPYMPOBAHMSI U TEXHUUYECKOTO TBOPUECTBA;

[IPaBUIIAMH [IOCTPOCHUSI TEXHUUECKUX CXEM U UepTEexKeH;

OCHOBHBIMM METOJIaMH pacueTa M IPOCKTHUPOBAHUS MEXaHUUYECKHX Y3JI0B U
3JIEMEHTOB TEXHHUKH.

Kpartkoe cogepxanue 1ucCUHILIUHBI:

Pacuer xumuueckoro amnmapara ¢ MEXaHUYECKUM [1€PEMEIINBAIOLINM YCTPOHCTBOM.

Ilo BceMm 3Tamam KypCOBOI'O IIPOCKTa O(bopMHHeTCH canHadA IOsACHUTCIIbHAsA 3alliCKa. B
MOSACHUTCIIBHYIO 3allUCKY BKIIOYAKOTCA IPOCKTHBIC W IMPOBCPOUYHBIC PACUCTBI THUIIOBBIX
3JICMCHTOB B COOTBCTCTBHUH C HeﬁCTByIOHIHMH MCTOJHNKaMU. HpOI/ISBO,Z[I/ITCHZ

1)
2)
3)
4)
5)
6)
7)

2.

BbIOOP KOHCTPYKLIMOHHBIX MaTE€PUAJIOB;

pacueT OCHOBHBIX F'€OMETPUYECKUX pa3MepoB alapaTta;

pacueT TOJIIMH CTEHOK armapara U pyOariku;

1o100p MPHUBOAA;

pacuet (raHIIeBOTO COENMHEHMS KPBILIKU ¢ KOPITyCOM ammnapaTa;
pacuer Baja MeUIaJIKi Ha BUOPOYCTOHUMBOCTD U MPOYHOCTb;
o100p U pacyeT My(QThI.

YepTex ob1iero Bua anmapara.

Brinoausercs YCPTEIK O6IJ_ICFO BUJa arrmapara ¢ BHAaMH, pa3pe3aMH, CCUCHUAMHU U
BbIHOCHBIMH JJICMCHTAMH, NAIOIIUMHU IHOJHOC IMPECACTABIICHUC 00 ero yCTpOﬁCTBC U NPpUHIUIIC
paGOTLI. UIepTexc O6H_ICFO BUJa arrapara COACPIKHUT:

1. I/I306pa)KeHI/IC arapara (BI/IIIBI, pa3pe3bl, CCUCHUS, BBIHOCHBIC 3J'ICMCHTBI), cocprKamuc

OKOHYATEJIbHbIE KOHCTPYKTUBHBIE PELICHMUS.
2. OcHOBHBIE pa3MepHl.



3. Pacnonoxenue mTynepos, JIOKa, OMOP arnmapara.
4. Tabnuiy Ha3HAYCHHS MITYIIEPOB B alllapare.

5. TexHUYECKYIO XapaKTEPUCTHKY U TEXHUYECKHE TPEOOBAHUS K HEMY.

UepTex BBITIOJHSCTCS Ha TUcTe popmaTa Al.

KypcoBoii mpoekT sBisSeTcss caMOCTOATENbHONM pabOTOW CTYyAEHTa, KOTOPBIA HEceT
IIOJIHYI0 OTBETCTBEHHOCTD 32 €€ KaueCTBO (IIPaBUJIBHOCTh PacdyeToB, 0(hopMIIEHUE YepTexeil) u
CBOEBPEMEHHOCTb BBINOJIHEHMs BCeX 3TanoB padot. [IpenonaBaTtens — pyKoBOAWUTENb IPOEKTa
HampasisieT paboTy CTyACHTa, KOHCYIBTUPYET MO HESICHBIM BOIPOCAM, OIPENEINSeT CTETECHb

3aBEPIICHHOCTU OT/ACIBHBIX 3TANOB MTPOCKTUPOBAHHUS.
4. O0beM y4eOHO JUCHUNJINHBI!

Bunel yue6HOM paboThI B 3agerHBIX B akanem.
SIMHUTIAX Jacax

OO0uiasi TPy10€eMKOCTh AUCHUIIIMHBI 110 Y4e0HOMY IJIAHY 2,0 72
AyIHTOPHBIE 3aHATHSI: 0,28 10
Jlexuuu (Jlek) - -
[Tpaktuyeckue 3austus (I13) 0,28 8
CamocronTesannasi padora (CP): 1,61 60

Bua uToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 0,11 3ayer ¢

oneHKoii (4)

AHHOTanus1 pado4eil NPOrpaMMbl JUCHUIIAHBI
«IIpoekTHpOBaHHE MPOIECCOB U ANMAPaTOB XUMHYeckoil TexHoaorunm» (51.B.0/1.12)
1. Heab IuCHMIINHBI — PACIIUPUTh, CUCTEMATH3UPOBATh U UCIIOIb30BATh HA MPAKTUKE

3HAHUM OCHOB THUIPABIMYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX IPOLIECCOB
XMMHYECKON TEXHOJOTHH, TO3BOJISIONINX BBITYCKHUKAM OCYIIECTBISATh HAay4yHO-
HCCIIEIOBATENIbCKYIO U IPAKTHUYECKYIO pabOTy Ha MPEATPUATHSAX.

B pe3yabrate wu3ydeHusi
0akajiaBpuaTa J10JIKeH

AUCUMILVIMHBI  o0yvyawmuiicss 10 mnporpaMmme

Obnadams cnenyronumu npodeccrnonanbabiMu (1K) komneTenmsamu:
CIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHHUYECKHE pEeIIeHUs IpU pa3padoTke
TEXHOJIOTMYECKHUX IPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHUHU C
YUYETOM IKOJOTHUECKUX MOCIeACTBHI uX npuMenenus (I1K-4);

CIIOCOOHOCTBIO BBISIBIATH W YCTPAHATH OTKIOHEHHS OT pEKUMOB pPaOOTHI
TEXHOJIOTMYECKOro 000py/I0BaHUs U MapamMeTpoB TexHoJorudeckoro mporecca (I1K-
11).

CIOCOOHOCTBIO  TUIAHUPOBATH M MPOBOAUTH  (PU3WYECKHE U XUMHUYECKHE
9KCIEPUMEHTHI, TPOBOAUTH 00OpaOOTKY UX Pe3yabTAaTOB U OICHUBATh MOTPEIIHOCTH,
BBIJIBUTaTh TUIOTE3bl W YCTAHABIMBATh TPAHULBI UX TMPUMEHEHHs, HPUMEHSTh

METOJbI MaTeMaTHYeCKOr0 aHalli3a W  MOJCIMPOBAHUsS, TEOPETHYECKOTO U
IKcIepuMeHTanbHoro uccnenoBanus (ITK-16).
3uameo:

METO/IbI pacyera TEeIIo- U MAaCCOOOMEHHBIX anmnapaToB;

OCHOBHBI€ MPUHLMUIIBI OPraHU3aluy MPOLECCOB XUMHUECKON TEXHOJIOTHH;
TUIIOBBIE TPOLIECCH XUMHUECKOW TEXHOJIOTUH, COOTBETCTBYIOIINE annaparsl U
METO/Ibl UX PACUETA;

METO/Ibl COCTaBJIEHUS TEXHOJOTUUECKUX CXEM C HAHECEHUEM BCEX almapaTosB.
Ymems:

COCTaBIISATh MaTepUaIbHbBIC M TETIJIOBbIE OATAHCHI IS CHCTEM Ta3-KUAKOCTh;
paccuMTHIBaTh MapaMeTphl TEIJIO- U MacCOOOMEHHOTO 000PYIOBAHMS U HACOCOB;



— moabuparh  cTaHAapTHOe  OOOpyIOBaHWE,  HCIOJNB3YyeMOE B XUMHYECKOU
MIPOMBIIIIJIEHHOCTH.
Braoemy:
— METOJ0JIOTHEH pacdyeTa OCHOBHBIX IapaMETPOB THUIPOMEXAHWYECKHUX, TEIJIOBBIX M
MaccoOOMEHHBIX TPOIIECCOB;
— OCHOBaMH MPAaBHIIBHOTO 1MOA0OpA TEIUIO H MAaCCOOOMEHHOTO 000PYI0BaHHUS;
— METOJAaMH COCTAaBJICHUS TEXHOJOTMYECKHX CXeM H TpadUuecKoro H300pakeHus
OCHOBHOTO 000PYIOBaHMSL.
3. Kparkoe conepixanue 1uCUHIIHHBI
BBenenne. Onucanne NpUHIMIAATHHON CXEeMbI PEKTH(DHUKAIIMOHHON YCTAHOBKH HEMPEPHIBHOTO
nevictBusi. CpaBHeHHE H 00NacTH TPHMEHEHHS HACAaJOYHBIX M TapeiabuaThIX KOJIOHH.
[TocTpoeHwe paBHOBECHOM JIMHUY Ha OCHOBE IMOJTYYCHHBIX WHAUBUIYAILHBIX 33 JaHHH.
Moayas 1. Pacuem pekmughuxkayuoHHou KONOHHBL.
Pacuer HacajmoyHol M Tapenb4yaTtoil pPeKTU(UKALMOHHOM KOJIOHH HENPEPhIBHOIO JEWCTBHUSL.
MarepuanbHbiii 0anaHC KOJIOHHBL. PacyeT MHHMManbHOTO W pabodero ¢IerMoBOrO YHCIHA.
[Toctpoenne pabounx nuHHUNA. Pacuer ckopocTH mapoB M Auamerpa KojoHHBL. OmnpeneneHue
BBICOTHI ammapara. PacdeT TruapaBIMYecKOrO COMPOTHUBICHHS KOJOHHBL CpaBHEHHE NaHHBIX
pacuera HacaJO4YHOM W TapenpyaTod KOJOHH. CONOCTaBJICHHE JaHHBIX, MOJYYEHHBIX IO
MpOrpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacueToB. BoIOOP KOJOHHEI.
Monayas 2. Pacuem u 66100p menioooMeHHUKOS.
Pacuer wu BBIOOp TEMIOOOMEHHWKOB (WCHApuTeNsi, KOHJEHCATOpa, TOJO0rpeBaTes,
XOJIOJAMIIPHUKOB JTIUCTUJUISITA M KyOOBOTO ocTaTrka) mo oOmiei cxeme. ComocTaBieHUE JTaHHBIX,
MOJIYYEHHBIX 10 TpOoTpaMMaM KOMITBIOTEPHBIX M PYYHBIX PAacyeToB. [ MIIpaBIIMYECKUN pacyer.
Br160op onTuMansHOTO BapuaHTa TEIIO0OOMEHHUKA.
Monayas 3. ['uopoounamuuecxkue pacuemol.
Pacuer ruapaBinyecKkoro CONMpOTHUBIIEHUS TPyOONpPOBOJOB. PacueT onTHUMalbHBIX TUAMETPOB
TpyOoTIpoBO10B. PacueT 1 moxbop HACOCOB.
Monayas 4. I paghuueckoe opopmnenue.
Texnonornueckas cxema. PektudurkanonHas KOJIOHHA OMPEIEICHHOT0 TUIIA C U300paKeHUEM
JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B Moayle 1.
4. O0beM yueOHOH TUCUUIIIMHBI

Buisl yue6HO# paGoTsI B 3aueTHBIX B akanem.
eIMHULIAX qyacax

OO0masi TpyA0eMKOCTh IMCUUILIHHBI 110 Y4eOHOMY IJIAHY 2.0 72
AyIMTOpHBIE 3aHATHS: 0,28 10
Jlexuun (Jlek) - -
[IpakTnueckux 3ansatuit 3ausatus (I13) 0,28 10
CamocrositesqbHass padora (CP): 1,61 58

Bux koHTpoOJIsi: 3aUeT/IK3aMeH 0,11 3aver ¢

! po.Iit: onenKoii (4)

AHHOTAIUA pado4yeil MPOrpaMMbl M CHUATIINHBI
«HauepTatensnas reomerpus» (51.B.0/1.13)

1. Heap AMCHUIUIMHBI — TPHOOpETEHHWE CTyIEHTAaMH 3HaHUH B  00IacTH
HayepTaTeIbHOH TEOMETPUH, OCBOCHHE OCHOBHBIX TIOJIOKEHUH  Pa3pabOTKH
MPOEKIIMOHHBIX YepTeKel, NPUMEHSEMBIX B WHXCHEPHOW TMpaKTHUKE, pPa3BUTHE
MIPOCTPAHCTBEHHBIX MPEICTaBICHHH, HEOOXOIUMBIX B KOHCTPYKTOPCKOI padoTe.




2. B pe3yabraTe u3y4YeHUs] MCHUIUIMHBI oOO0y4yalolMiicd 1O mNporpamme
O0akajiaBppuaTa J10JI7KeH

Obnaoams cnenyrommmu  obmienpodeccruonanpabiMu (OIIK) u mpodeccrnonambHBIMU
(ITK)) koMIeTeHIUSAMU

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (M3MYECKON KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA JJIi IOHUMAHUS
OKpy»atoriero mupa u siiieauii npupost (OI1K-2);

— CHOCOOHOCTh UCIIOJIB30BaTh NPUKIAJHBIE TPOrPAaMMHBIE CpPEACTBAa IPH PEIICHUH
MPaKTUYECKUX 3aJad MNPOPECCUOHATIBHOM JI€ATENbHOCTH, METOJbl CTaHAAPTHBIX
UCHBITAHUNA 1O ONpPENENCHNUI0 (U3UKO-MEXaHMUYECKUX CBOWCTB M TEXHOJIOTMUYECKUX
MoKasarejeil MaTepuaioB M TOTOBBIX MAIIMHOCTPOUTENBHBIX W3AETUH, CTaHJIapTHbIE
METO/IbI UX TIPOEKTHUPOBAHUS, TIPOTPECCUBHBIE METO IbI AKCILTyaTaruu usnenui (I1K-3);

— CIOCOOHOCTh MPUHUMATh y4acTHE B pa3padOTKE CPEACTB TEXHOJIOTMUYECKOIO OCHAIIEHUS
MAaIIMHOCTPOUTENbHBIX MTPon3BoAcTB (ITK-9);

— CHOCOOHOCTh HCIIOJIb30BAaTh COBPEMEHHbIE HH(DPOPMAIMOHHBIE TEXHOJOTUU TpHU
MPOCKTUPOBAHUHU MAIIMHOCTPOUTEIbHBIX U3eiun, pou3soacts (ITK-11);

— CHOCOOHOCTBHIO TUIAHUPOBATH M MPOBOAUTH (PU3NYECKHE U XUMHUYECKHE DKCIIEPUMEHTHI,
MPOBOJUTH OOpPabOTKY HMX pE3yJbTaTOB M OLEHUBATh IOTPEUIHOCTH, BbIJIBUTaTh
TUMOTE3bl WM YCTAaHABIMBATH TPAHWIBI WX TNPUMEHEHHS, MPHUMEHSITh METOJIbI
MaTeMaTHYeCKOr0 aHalIu3a U MOJICIUPOBAHMSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
uccnenosanus (ITK-16).
3namo:

— OCHOBHBIE 3aKOHBl T'€OMETPHUYECKOro (OpPMUPOBAHUS, TOCTPOCHHUS M B3aUMHOTO
nepeceyeHusl MoJiele IUIOCKOCTH U MPOCTPAHCTBA, HEOOXOAWMBIE JIsS BBITIOJHEHUS
YTeHHUs] YepTeKeW KOHCTPYKIMM, pelleHHe MO3UIMOHHBIX, METPHUYECKHX 3ajad,
BBITIOJIHEHHE PAa3BEPTOK MOBEPXHOCTEH;

— TmpeumyliecTBa rpaduyueckoro crocoda mpeacTaBieHus uHPopMmanuu;, rpaduieckue
(hopMBI, TpaMMaTHKY.

Ymems:

— BOCHPHUHHMMATHh ONTHMAJIBLHOE COOTHOIIEHHWE YacTed W IIEJOr0 Ha OCHOBE I'padUUYecCKUX
MOJIENICH, MPAKTHYECKH PEeaTU3yeMbIX B BUJIE YePTEKEH KOHKPETHBIX MPOCTPAHCTBEHHBIX
00OBEKTOB; HCIMOJIL30BaTh UYEPTEXK, TEXHUYECKUH PHUCYHOK JIA  TI'paduvIecKoro
MPEACTABICHUS TEXHHYECKUX PEIICHUH;

— wucnosb3oBath cTanaaptbl ECKJl, KOHCTPYKTOPCKYIO MOKYMEHTALHIO (YEPTEXKHYIO U
TEKCTOBYIO) B MPOU3BOJICTBEHHOM, MPOEKTHOM U UCCIIEOBATENBCKOM paboTax.

Braoems:

— OCHOBHBIMHU IMOHSTHSMH, CBSI3aHHBIMH C IpaHUSCKUM MpeicTaBiIecHUEeM HH(pOpManuu
rpaUYECKUMHU CIIOCOO0AMH PEIIeHHs METPHUSCKUX 3a/1ad MPOCTPAHCTBEHHBIX 0OBEKTOB
Ha YepTrexax, MEeToJaMH MpOEIUPOBAaHUS U M300pakeHUs MPOCTPAHCTBEHHBIX (POpPM Ha
MJIOCKOCTH MPOEKITUH.

3. Kpartkoe coaep:xanne TMCHHNIMHBI:

[Ipeamer HauepraTenbHOM reoMerpuu. Buasl npoenupoBaHus. KoMIUIEKCHBIM yepTex
TOYKA Ha 2 W 3 TUIOCKOCTU TpoeKiui. CBs3b CHUCTEMBI IJIOCKOCTEM MPOEKIUH C CHUCTEMOU
NPSIMOYTOJIbHBIX KoOopauHat. KoMmiekcHbl uepTexx npsamoid. [IpsMble U MI0CKOCTH, YaCTHOTO
nojoxenus. OnpeneneHrue HaTypaJbHOM BEIMYUHBI OTpe3Ka. B3anMonpuHa jie:kHOCTh TOUKU U
npsiMoi. ['aBHbIE JMHUK TIOCKOCTU. B3auMHoe pacrnosioxkeHue AByX OpsiMbiX. OmnpeneneHue
BUIMUMOCTHA Ha KOMILUIEKCHOM udepTexe. B3anMHoe pacnosioxkeHue mpsMod U IJIOCKOCTH, IBYX
mockocTeil. [lepneHauKynsipHOCTh MPSAMON M TUIOCKOCTH, ABYX MPSMBIX, JIBYX IJTIOCKOCTEH.



Crnioco6b1 ipeoOpazoBaHus KOMIUIEKCHOTO uepTeka. Criocod BpalieHus: BOKPYT MPOCHUPYIOIIUX
npsMbiX. Crioco® BpalieHus: BOKpYr MHpsiMoi ypoBHA. [lnockomapauienbHOE TepeMenieHHe.
Crnoco6 3ameHbl IUIOCKOCTEH mpoeknuii. OCHOBHBIE 3a/laud, pellaecMble CocoOOM 3aMeHbI
iockocteit npoeknuii. Kpusbie nuann u nosepxuoctu. O6pa3oBanue, 3aannue U n300pakeHne
noBepxHocTeil. [loBepXHOCTH BpamieHus: KoHyc, cdepa, uIuHAp, Top. llepecedeHue
IIOBEPXHOCTH C IUIOCKOCThIO. Ilepeceuenne mnoBepxHoctm ¢ auHued. Ilepeceuenue
MOBEpXHOCTEH. Meron cekymux Iuiockocred. llepeceueHne mosepxHocTed. Meron
KOHIIeHTpHYecKnX cdep. Meron KOHIEHTpUYECKHX cdep. MeTon 3KCHEHTPUYECKHX cdep.
AKCOHOMETPHUYECKHE ITPOECKIINH.

4. O0beM yueOHOM THCHHMIIINHBI

Bunel yue6HOM paboTh B 3aueTHBIX B akanem.
SIMHUTIAX qacax

OO6mas TPYA0eMKOCTh JUCIHHIJIMHBI M0 YYeOHOMY MJIAHY 3,0 108
AyIUTOPHBbIE 3aHATHSI: 0,4 16
Jlexmuu (JIek) 0,1 6
[Tpaktnyeckne 3ausTus (I13) 0,3 10
JlabopaTtopusbie 3ansatus (J1ab) - -
CamocrositesibHas padora (CP): 2,5 88
Pacuetno-rpaduueckne paboTs 0,9 34
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,6 20
Jlpyrue BUIBI CaMOCTOSATEILHOM pabOThI 0,7 26
Bua uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,1 3auer (4)

AHHOTaIUA padoyeil NporpaMMbpl JUCHUIIMHBI
«JIabopaTopHBI MPAKTUKYM I10 MIPOIECCAM U ANNAPATAM XUMHUYECKON TEXHOJIOT M)
(b1.B.O/1.14)

1. He.ﬂb AUCHMIIVIMHBI — 3aKpCIUICHUC 3HaHHI>i, IMOJIYYCHHBIX IIpU HU3Y4YCHHUU
AU CHUITIIMHBI ((HpOI_ICCCBI W alIaparThbl XUMHYECKOH TEXHOJIOTHH» B 00JaCTH OCHOB
TUAPABIUYICCKUX, TEMI000MEHHBIX U MacCOOOMEHHBIX npoueccoB, 4TO HCO6XO,I[I/IMO
Ipu IIOArOTOBKE 6aKaJIaBpOB 10 JaHHOMY  HAIIPaBJICHHUIO JJIA HAaY4YHO-
HCCIEI0OBATEILCKON U HpOGKTHO'TeXHOHOFquCKOﬁ ACATCIIBbHOCTH.

2. B pe3yabTrare mu3yYyeHHs [MCUMIUIMHBI oOy4yaloummiicsi 10 mporpamme
0akaJjiaBpUaTa J10JIKeH

Obnaoams cnenyrommmu oobmenpodeccruonanbubiMu (OIIK) u mpodeccruonanbHbIMU

(ITK) xoMmeTeHIIUAMU:

— CNOCOOHOCTBIO U FOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHUHUILTHH B TpodeccnonanbHoi aesirensHoctu (OITK-1);

— CNOCOOHOCTBIO HaJNaXHBaTh, HACTPAUBaTh M OCYLIECTBIISATH MPOBEPKY 000PYIOBaHUS U
nporpammubiXx cpenctB  (IIK-6) B oGmacth  mpOU3BOJICTBEHHO-TEXHOJIOTUYECKOM
NeATeNbHOCTH;

— CHOCOOHOCTBIO IUIAHUPOBATh M MPOBOJUTH (PU3UUECKUE U XMMUYECKHE SKCIEPUMEHTHI,
IPOBOJIUTH OOpabOTKY HX PpE3yJlbTaTOB M OLEHHBATh IOTPEIIHOCTH, BBIABUIaTh
TUTNOTE3bl W yCTAaHABIMBATh TPAHUIBl WX TPUMEHEHUS, TPUMEHSATh METOIBI




MAaTeMaTHYE€CKOT0 aHaIN3a U MOJICIUPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO
uccinenoanus (IIK-16) B o6nactu HaydHO-HCCIETOBATEIBCKON IEATSIILHOCTH.

3namu:

3aKOHBI IEPEHOCA UMITYJIbCA, TEIJIOTH U MACCHI;

OCHOBHBIC YPaBHCHHS TPUKIAIHOW THAPABINKHA W 3aKOHOMEPHOCTU IEePEMEICHUS
JKHJIKOCTEH;

OCHOBHBIC 3aKOHOMEPHOCTH TIPOIIECCOB OCAXKICHMS, (PUIBTPOBAHUS W TEUYCHHS 4Yepes3
3€pHUCTHIE CIIOU;

(U3HYECKYIO CYITHOCTHh IPOIECCOB TEIUIO- U MacCOOOMEHA; OCHOBHBIC KHHETHUECKHE
3aKOHOMEPHOCTH MaCCOIEpeHOca JIJIsl CUCTEM ra3(map)-KUIKOCTh;

TUTIOBBIC MPOIIECCHI XMMHYECKONH TEXHOJIOTHH, COOTBETCTBYIONIUE alapaThl U METObI
UX pacyeTa.

Ymems:

OTIPEJICIIATH XapaKTep JBUKEHUS KUIKOCTCH U Ta30B;

WCIIOJhb30BaTh OCHOBHBIE KHHETUYECKHUE 3aKOHOMEPHOCTH TEIJIO- M MacCoIepeHoca mpu
aHaJIN3€ TETJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

COCTaBJISATh MaTepUasbHbIE U TEIJIOBbIE OAJaHCHI ISl CUCTEM ra3 (map)->KUJIKOCTh;
paccYMTHIBATh MTapaMeTPbl HACOCHOTO, TETJIO- K MaCCOOOMEHHOTO 000PY/IOBaHUS;
COCTaBJISITh TEXHOJOTUYECKHUE CXEMBI 1 H300pakaTh Ha HUX OCHOBHBIE amnaparhl;
AQHAM3UPOBATh DKCIEPUMEHTAIBHO TIOJYYCHHBIE W TEOPETHYECKH PACCUUTAHHBIE
MoKa3aTeau paboThHI armapaTosB.

Braoems:

METOJIOJIOTHEH pacyeTa THIPOMEXaHUYECKUX, TEMIIOBBIX 1 MaCCOOOMEHHBIX MPOIIECCOB;
METO/IaMU COCTaBJICHUS TEXHOJOTUYECKHX CXEM.

3. Kparkoe cogep:xaHue TUCHHUILUIUHBI:

Nenn/m | HaumeHoBaHHUe JJa00OPATOPHBIX PadoT

1 OrnpeneneHyue peKMMOB TEYEHUS JKUIKOCTEH.

2 N3yuenune npoduis CKopocTel MoTOKa B TPYOOTIPOBO/IE.

3 I'uapaBirueckoe COMPOTUBIICHUE B TPYOOTIPOBOIaX (METAIUTMYECKOM U
CTEKJITHHOM) H AJIEMEHTaX TPYOOIIPOBOTHOW apMaTyphI.

4 OmnpeneneHre TUAPABIMYECKOTO COPOTHBIICHHS MPSIMOTO YYacTKa
TpyOOTIPOBOIA.

5 OnpeneneHne THAPABIMYECKOTO COMTPOTUBIICHUS B AJIEMEHTaX
TpYOONIPOBOIHOM apMartypsl (auadparma, IpocceabHbI BEHTHIID).

6 Omnpenenenre rUAPOIMHAMUYECKOTO COMIPOTUBIICHUS CYXOH CUTYATOM
TapeJIKK KOJIOHHOTO arapara.

7 Omnpenenenre rUAPaBIMYECKOTO COMMPOTUBICHUS OPOIIIAeMON CUTYATOM
TapeJIKK KOJIOHHOTO arapara.

8 W3MepeHune TApaBIMYecKOro COMPOTHBIICHHS TPYOHOTO U MEKXTPYOHOTO
MIPOCTPAHCTBA TEIJIOOOMEHHOTO ammapara.

9 KanubpoBka pacxomomepa BECOBBIM METOIOM.

10 M3yueHne xapakTepUCTUK IEHTPOOEKHBIX HACOCOB.

11 Onpenenenve  kodpduIMieHTa  Temonepeaadyd B JABYXTPYOHBIX
TEII00OMEHHUKAX.

12 Temonepenaua B METAJUIMUECKOM W CTEKISTHHOM — KOXKYXOTPYOHBIX
TETI00OMEHHUKAX.

13 VHTEHCUBHOCTH TEIUIONEPEIauy B MIACTHHYATOM TETIO0OMEHHUKE

14 N3ydyenne mpoliecca HECTAlMOHAPHOTO TEMJIOOOMEHa B ammapare ¢
MEIIAJIKON U TIOTPY>KHBIM 3MEEBUKOM.

15 Omnpenenenre KodhOUIMEHTOB MAacCOOTAaYyd B Tra3oBoi (daze mpu




HUCIIAapCHUM KUIAKOCTHU B BO3I[YL[IHBII>'I MOTOK WJIM IIpU KOHACHCAlIWU I1apa Ha
TUICHKE JKUJIKOCTH B HACAJ0YHOW KOJIOHHE.

16 Omnpenenenre KOAPGUIMEHTOB MAacCOOTAaYyd B KUAKOW (daze mpu
JecOpOIMH JUOKCHAA YIIIepoa U3 BOJIbI B IJICHOUYHOM KOJIOHHE.

17 W3ydyeHne cOBMECTHOIO TEIUIO- U MacCOOOMEHA B HACaA0YHON KOJIOHHE.

18 N3ydenue mporecca MpocToil MeperoHKu OWHApHOW CMECH H30IpPOIaHOJI-
BOJIA.

19 N3yuenne mpomecca MOPOCTOM TMEpPEeroHKH OWMHApPHOM CMecH Boja-
ITUJICHTJIMKOJIb.

20 W3yuenne mpomecca NEepHOANYECKON peKTU(UKAMU OHHAPHOHW CMecH
ATAaHOJI-BOJIA.

21 Paznienennie pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIECTB OOPATHBIM OCMOCOM.

22 OmnpenerieHne CKOPOCTH CBOOOJHOTO OCXKICHUS TBEPABIX YaCTHI[ H
BCIIJIBITHUSA HY?J)IPCI\/’I B XKUJIKOCTAX.

23 N3ydenne mporecca GUIBTPOBAHMSI CYCTICH3UU.

24 I'uapoiHaMUKa HETOIBUYKHOTO M TICEBIO0KM)KEHHOTO 3EPHUCTOTO CJIOSL.

4.00beM yueOHOH TMCUUIIMHBI

Buner yue6HOI paboTh B 3auernbix | B aKaJeM.
eAMHMIIAX | yacax

O0mas Tpy10eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY ILUIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,33 12
JlabopaTtopusie 3ansatus (J1ab) 0,33 12
CamocrositesibHas padora (CP): 1,56 56
Buna xkoHTpoJIsi: 3aUeT/a3K3aMeH 0,11 3auer

(4)

AHHOTaIUs padoyeid MporpaMMbl M CIUILIHHBI
«MojaeupoBaHne XHMHKO-TeXHoJIoruueckux npomeccon» (b1.B.OJI. 15)

1. Heap JUCHUIUIMHBI: TIONydeHHE OOyYarOIMMHUCS 3HaHUH B 00JacTu
KOMIIBIOTEPHOTO MOJICIMPOBAHUS XUMHKO-TEXHOJIOTHYECKUX TIPOIIECCOB C TMPHUMEHEHUEM
COBPEMEHHBIX CHCTEM KOMIbIOTepHON Marematwku, B yactHocTd MATLAB u VBA, a Taxke
NpUOOPETEHUE HMU MPAKTUYESCKUX HABBIKOB Pa3pa0OTKU JAHHBIX KOMIBIOTEPHBIX MOJEINEH ¢
OJTHOBPEMECHHBIM PEIICHUEM 3a/1a4 CTPYKTYPHOH M MapaMeTPpUIeCKON HICHTU(DUKAITUY.

2. B pe3syabrare u3yueHMsi AUCHHUIUIAHBI O0y4YalIIWicsl MO Tporpamme

0akaJiaBpuaTa J0JIKeH
Obnaoams crnenyromumu obuenpodeccuonansubiMu (OIIK) u npodeccunonansusiMu  (I1K)
KOMITETEHITHSIMU:

- BJAJCHMEM OCHOBHBIMH METOJaMH, cHoco0aMH U CpeACTBaMHU IMOJY4YEHUs, XpaHEHus,
nepepaboTKu HH(pOpMAIMM, HaBBIKAMU PA0OTHl ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIpaBJICHUS
undopmarumeii (OITK-5);

- TOTOBHOCTHIO HPUMEHATh AHAIUTHYECKHE M YHCICHHbIE METOJIbl PELIEHHs IMOCTaBIEHHBIX
3aja4y, MCIOJIB30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOIMH, NMPOBOAUTH 0OpabOTKY
uHbOpMAllMM  C  HCHOJb30BAHHWEM  MNPHUKIAAHBIX  MPOTPAMMHBIX  CPEICTB  chepbl
npoheccuOHaTBbHON JIEITETbHOCTH, UCIIOIB30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JIAHHBIX B CBOEW MpodeccuoHalbHONW 007acTH, MaKeThl MPUKIAAHBIX MPOrpaMM JUIs pacyera
TEXHOJIOTUYECKHUX mapameTpoB obopynosanus (I1K-2);



- CIIOCOOHOCTBIO TUTAHUPOBATH M MPOBOAWTH (PU3UYCCKUE U XUMUYCCKUE DSKCIICPHUMEHTEI,
MIPOBOJUTH 00pabOTKY WX pPE3yIbTaTOB W OICHUBATHh MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABJIMBATh TPAHUIIBI UX MPUMEHEHUS, NPUMEHATh METOJbl MATEMATHUYECKOTO aHaJM3a M
MOJICITMPOBAHUS, TCOPETUYCCKOTO U dKCIIepuMeHTanbHOro uccienoanus (I1K-16).

—  3HAMb METOJBI TIOCTPOCHUS SMITMPUYCCKHUX (BEPOSTHOCTHO-CTATUCTUYCCKHUX) M (PH3UKO-
XUMHUYECKUX (TEOPETHUYECKUX) MOJCIICH XMMHUKO-TEXHOJOTHUYECKUX IPOIIECCOB; METOIbI
UICHTH(PHUKAIIM MAaTEMaTHYCCKUX OINHMCAHWA TEXHOJOTWYCCKUX TIPOIIECCOB HAa OCHOBE
OKCIIEPUMEHTAJIbHBIX ~ JITAHHBIX;  METOJIbl  ONTUMM3AIUU  XMUMHKO-TEXHOJOTHUECKHX
MIPOIIECCOB C MPUMEHEHUEM dMITUPUUCSCKUX /WU PU3UKO-XUMHUICCKUX MOJICIICH;

—  yMemb MPUMEHSTh MU3BECTHBIC METOJIbI BBIYMCIUTEIILHOW MAaTEMaTUKH MU MaTeMaTHUYeCKOU
CTATUCTUKHU IS PEIICHUs] KOHKPETHBIX 3a/1a4 pacyeTa, MOJACTUPOBAHUS, UICHTU(PHUKAIIUNA 1
ONTUMU3AIMK TIPU HCCIEJOBAHUHU, TNPOCKTHPOBAHWH U YIPaBJICHUU IMpOIlECCaMU
XUMHYECKOM TEXHOJIOTMU, a TaKKe€ YMETh MCIOJIb30BaTh B CBOEH MPAKTUYECKOMN
JESTETFHOCTH JIJIs1 JOCTIDKEHUSI OTUX TIeJIe U3BECTHBIE TAKEThI MPUKITIAIHBIX IPOTPAMM.

—  e1ademb METOJIaMU MAaTEMaTH4YE€CKOW CTaTUCTHKU AJI1 00pabOTKH pe3ynbTaTOB aKTUBHBIX U
MAaCCUBHBIX OJKCIEPUMEHTOB, a TaKKe METOJaMH BBIUYHUCIUTEIIBHOW MaTeMaTUKH IS
pa3paboOTKH U peaau3aiuy Ha KOMITBIOTEpax alrOPUTMOB MOJACITUPOBAHUS, UICHTU(DUKAITNN
Y ONITUMU3AIMH XUMUKO-TEXHOJOTHIECKUX MPOIECCOB.

3. KpaTKoe cogepikaHne gUCLUNIUHDI:

3.1. OcHOBHbBIE NPUHIUIBI KOMIIBIOTEPHOTO MOAETHUPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX
nporeccoB (XTII). Marematudeckue SMIUpUUECKUEe U MaTeMaTHYECKUE (PU3HKO-XUMHIECCKUE
MOJENU U KOMIIBIOTEpHOE MojenupoBaHue. JleTepMUHUpPOBAaHHBIE U  BEPOSTHOCTHBIE
MaTemMaTHdeckue Mojenu. [I[puMenenre MeTo10I0rMM CUCTEMHOTO aHajIu3a AJs pelieHus 3a1a4
MozenupoBanus. [IpuMeHeHHe MpUHLMIIA «YEPHOTO SIIHMKa» MPU MaTEeMAaTUYECKOM
MOJENUPOBAHNHU. ABTOMATU3UPOBAaHHBIE CUCTEMBI MpUKIaAHONW nHpopmaTtuku. Mepapxudeckas
CTPYKTypa XHMMHUYECKHUX IMPOM3BOJCTB M MX MareMartuueckux mojeneid. [Ipumenenue
KOMITBIOTEPHBIX MOJIeNIel XMMHUYECKUX MPOLIECCOB JJsl aHajau3a, ONTUMHU3AIUMU M CHHTE3a
XUMHKO-TEXHOJOTHYECKUX cucTeM. OCHOBHbIE NMPUEMBl MAaTEMaTHUYECKOTO MOJCIUPOBAHUS:
AMITUPUYECKUN, CTPYKTYPHBIN ((PU3HKO-XUMHYECCKUH) U KOMOMHUPOBAHHBIM (TCOPETUUCCKUN).
[TocTpoeHne cTaTUYECKUX M AUHAMUYECKUX Mojeneil. Pemenne npsmbix 3anad. [[poekTHbIl 1
MOBEPOYHbIN (OLIEHOYHBII) pacyeT mpoueccoB. Pemenue oOparubix 3aga4. [lapamerpuueckas u
CTPYKTypHasi HACHTU(DUKAMS MaTeMaTUYeCKUX MoJeNel. YCTaHOBJIEHHUE aJeKBAaTHOCTU
MaremaTHdeckux  mojeneid. CTparerust MpOBENEHUS  pPACUYETHBIX  HCCIEAOBAHUU |
KOMITBIOTEPHOTO MOACTTUPOBAHHUS PEATbHBIX MTPOIIECCOB.

3.2.IlocTpoeHue SMIUPUYECKUX MOJICTICH

. QopmynupoBKa  3a7ayd  ANOPOKCHMMAalMKd  JAaHHBIX  JUIsl  OMHCAHUA
AKCIEPUMEHTAJIbHBIX 3aBUCHUMOCTEH U IMOJIyUYEHHUsl SMIUPUYECKUX MOJeNel mpoueccoB. Buisl
KpuTepueB amnmpokcumaimu. Kputepuil mMeTroqa HauMEHBIIMX KBaapaToB. PemieHue 3amauu
anmpoKCUMAIlMU JUIS HEJNIWHEWHBIX W JUHEHHBIX MO0 TMapameTpaMm Mojened. MaTtpuyHas
(dbopMynUpOBKa 3a7aud ANMpPOKCUMAIUU. AHATUTUYECKUN U aNTOPUTMHYECKUN TOIXOABI s
pelieHns 3aJayd anmpoKCHUMAIMK s JTHUHEWHBIX W JIHMHEApU30BAaHHBIX MOJIENEeH METOJ0M
HAaWMEHBIINX KBaJPaTOB;

. 3aKOH HOPMAJBHOTO pacHpeneNieHuss Ui BEKTOPHBIX CIyYalHBIX BEIUYUHBI U
OTIpeJieieHue WX YUCIOBBIX XapaKTEpUCTUK. MaTemMaTHuecKkoe OXHUAaHWe W TUCTepCus s
BEKTOPHBIX CIy4allHBIX BeIHUYWH. J[MCTIEPCHOHHBIM M KOPPENSIUOHHBIN aHanu3. [loHsTus
JUCIEPCUM  BOCHPOU3BOAMMOCTH U  aJI€KBAaTHOCTH, a TaKKe€ OCTATOYHOM JUCHEPCHH.
Omnpenenenre BHIOOPOYHBIX KOI(PPUIIMEHTOB KOppensauuud U KodhUIIMEHTa MHOKECTBEHHOMN



Koppemsiuui. CTaTHCTUYECKUH TOAXOJ K OINpPENeNIeHUI0 OMMOOK W IOTPelrHOCTe B
9KCIEPUMEHTAJIbHBIX TOUKAX U3MEPEHUI;

. PErpECCUOHHBII U KOPPEJSIIMOHHBIA aHAIU3 JJIs HOCTPOEHUS SMIIMPHYECKUX
MoJielield Ha OCHOBE JAHHBIX IaCCHBHOTO OJKClepuMeHTa. [IoHATHS (QYHKIMHM OTKIMKA H
¢daxTopoB. OCHOBHBIE JOMYIIECHHSI PETPECCHOHHOTO U KOPPENSIHMOHHOTO aHaim3a. Kpurepun
IIPOBEPKU OJHOPOJHOCTU Jucnepcuil. Bpibop Buaa ypaBHEHUH perpeccu, a TaKxKe
onpezeneHue Kod(p(UIMEHTOB PErpeccud M UX 3HAYMMOCTU C MCIOJIb30BAaHUEM KpPHUTEpUs
CrerogenTa. [Iponenypa nCKIIIOUEHUS HE3HAYMMBIX K03 (UIMeHToB perpeccuu. OnpeneneHne
a/IEKBaTHOCTU PErPECCUOHHBIX MOJIEJIEH C MOMOILBI0 KpuTepust duiiepa;

. OCHOBHBIE TOJIOKEHUS TEOPUHU IUIAHUPOBAHUS HSKcrepuMeHToB (I): moJiHBIM
¢baxrTopusiii sxciepument (I[IDD) u obpaborka ero pesynbTaroB. ONTHMalbHBIE CBOHCTBA
MaTpullbl IUIAHUPOBAHMUSIT U CBOMCTBO OPTOrOHAIbHOCTH. OmpexneneHue Ko3(pPUIMEHTOB
Mozenel, MX 3HAauUMMOCTHM M TIpOBEpKa aJeKBaTHOCTU ypaBHeHUs perpeccuu. CBOICTBO
pOTaTabeIbHOCTH MOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA;

. OCHOBHBIE  TIOJIO)KEHUS ~ TEOpuW  IIaHupoBaHust  skcnepumentoB  (II):
OPTOTOHAJILHBIN IIeHTpaIbHBIN KoMo3unoHHbIN Tiad (OLIKII) skciepuMeHTOB 1 00padoTKa
ero pesynbraroB. ObecriedeHre OPTOTOHAJBHOCTH MAaTpPHILbl IJIAHUPOBAHUS U OIpEAEICHHE
BEJIMYMHBI 3Be3AHOTO ieda. Onpenenenne Ko3pPUIMeHToB MOIETH, X 3HAUUMOCTH U OLIEHKA
a/JIeKBaTHOCTU ypaBHEHHUsl perpeccuu. PacueTHoe BbIUMCIEHHE KOOPAWHAT TOYKH ONTHUMYyMa
(axcTpemyma);

. ONTUMM3ALMS SKCIEPUMEHTAJIBHBIX HCCIEAOBAaHUN C TNPUMEHEHHEM MeToja
bokca-Bunbcona. OcHOBHBIE TOAXOJbI K ONTUMM3ALMU SKCIEPUMEHTAIBHBIX HCCIIECIOBAHUM.
DKcrepuMeHTaIbHO-CTaTUCTUYeCKHit Metona. CrTparerusi JBHKEHUS K ONTHUMYMY IIeJIeBOM
byaknun (QYHKIUM — OTKJIMKA) TPAJAMCHTHBIM METONOM. KpuTepuu IOCTHKEHUS «IIOUYTH
CTallMOHAPHOM 00JIACTH» U METOJbl YTOUHEHHS MOJIOKEHUsI ONTUMAaJIbHONU TOYKU B (PaKTOPHOM
MIPOCTPAHCTBE.

3.3. ITocTpoenune HU3NKO-XUMHUIECKUX MO/IEIICH:

. 3Tanbl MaTeMaTHYeCKOro MojienupoBaHus. GopMyIupoBKa TUIIOTE3, OCTPOCHUE
MaTeMaTH4YeCKOro  OMUCaHus, pa3paboTKa  MOJEIHMPYIOLIEro  ajiroputMa, IpoBepKa
aJIeKBaTHOCTH MOJETH M WACHTU(UKALUS HX TapaMeTpoOB, pacueTHbIE HCCIEeI0BaHUS
(BBIYMCIIUTEIBHBIN SKCIIEPUMEHT);

. COCTaBJICHUE CHCTEM YpaBHEHUN MaTEMAaTUYECKOTO OIUCAaHUS IPOLECCOB U
paspaboTka (BbIOOp) aJrOPUTMOB HUX pEIICHUS. BIOYHBIN MPUHIUI MOCTPOEHUS CTPYKTYPHBIX
MaTeMaTH4eckux mozeneil. O000IIeHHoe onHMcaHue IBMKEHHs NMOTOKOB (a3 B ammapaTax ¢
MOMOIIBI0  TUAPOJMHAMUYECKHUX  MOJENed,  YYUTHIBAIOIIMX  COCPEAOTOYEHHBIE U
pacmpe/ieieHHbIe MCTOYHHKU BeUIecTBa M 3HEpruu (TerioTsl). JIOKanbHbIE MHTEHCHBHOCTH
HMCTOYHUKOB BEIIECTBA M TEIJIOTHI B MOTOKAaX, COOTBETCTBYIOIIHME Pa3IUYHBIM (PU3IUKO-
XUMUYECKUX IpoueccaM. OCHOBHBIE THUIBl YPAaBHEHUH MAaTE€MaTUYECKOIO OINUCAHUS XUMHUKO-

TEXHOJIOI'MYCCKUX npouecCcoB — KOHCYHELIC, OOBIKHOBEHHEIE ,Z[I/I(b(bepeHI_[I/IaHBHBIe nu
I[I/I(b(bepeHI_[I/IaJIbHBIC YpaBHCHUS B YaCTHLIX ITPOU3BOJHbBIX;
® MAaTCMaTH4YCCKOC MOACIIMPOBAHHUC CTAMOHAPHBIX W JIUHAMHWYCCKHX PCKUMOB

THJIPABINYECKUX MPOLIECCOB B TPYOOIPOBOIHBIX CUCTEMAX, TJI00aIbHbIE U JEKOMIIO3ULIMOHHBIE
METO/bl PELICHHUsS] CUCTEM HEJIMHEHHBIX YPAaBHEHMM, a TaKXKe SIBHbIE U HESBHBIE METOJBI
YHUCJIEHHOTO PEIICHUs] CUCTeM OOBIKHOBEHHBIX TU(depeHanbHbiX ypaBHeHuil. CocTaBieHue
ypaBHEHHUH MaTeMaTHuYecKoro omucaHus mpoiecca. [locTtpoenne MHGOPMAIMOHHBIX MAaTpHIL
MaTeMaTH4YeCKUX Mojeiel s BbIOOpa OOLIEro ajaropuTMa peUieHus — MOJEIHPYIOLIETo
anroput™Ma.  Peanu3anuss  adropuTMOB — peIIEHMs]  HEJIMHEHMHBIX U OOBIKHOBEHHBIX
middepeHnanbHbIX ypaBHeHHH. Onucanue cranuoHapHbeIXx pexumoB XTIl ¢ mpuMeHeHueM
CHUCTEM JIMHEMHBIX M HEJIWHEHHbIX YypaBHEHUWH. MTepallMOHHbIE aIrOPUTMBI pELICHHUS.
[Ipumenenre MeToA0B MpOCThIX uTepauuil U HproToHa-Padcona s moiydeHus: perieHus.
[Ipobnema cxoauMoCTH mpolecca pelieHus. J{eKOMIIO3UIIMOHHBI METOJ PELICHUS CIIOKHBIX
cHUCTeM KOHEYHbIX ypaBHeHHU. I[locTpoeHune HH-QOPMALMOHHONW MAaTpHUIBl A BBIOOpa



ONTUMAJILHOTO AJITOPUTMa pelleHus 3a1aun. [IoHATHE KECTKOCTH chcTeM TudQepeHInaTbHBIX
YpaBHEHUH M KPUTEPUU >KECTKOCTH. SIBHBIC (OBICTpBIE) W HESIBHBIC (MEIJICHHBIC) METOIBI
peurenus. Mertopl epBoro (Meroa Diepa), BToporo ( Moau(UIMPOBAHHBIE METOIBI Diiiepa)
u yerBeproro nopsaka ( meron Pynre-Kyrra). OueHka TOYHOCTH METOJ0OB — OIIMOOK yCEUEHMS.
[lepexomnbie OmMMOKM ¥  OMMOKKM OKPYIJIEHUS TPU  YUCIEHHOM HHTETPUPOBAHUH
maddepeHnnanbHpIX  ypaBHeHHH. CnocoObl oOecnieueHHs] CXOAWMOCTH PEIISHHs 3aJadH.
[IpumeHeHne HEABHBIX METOJOB JJIsi PELIEHUS KECTKUMX CcHUCTeM auddepeHIantbHbIX
ypaBHeHu. OnpeaeneHus mara MUHTErpupoBaHus UTEPALMOHHBIM MeToJIoM. MeronoB Kpanka-
Huxonbcona (meton Tpaneruii);

. MaTeMaTHYeCKO€  MOJICIMPOBAHUE  CTAllMOHAPHBIX  PEXHMOB  IPOLIECCOB
TEIUIOTepelayd B IUIACTHHYATHIX M 3MEEBHKOBBIX TEIJIO0OOMEHHHMKax. MaTeMaTudeckoe
OTMCAaHKE MPOIIECCOB C MPUMEHEHHEM MOJIENeN WAEeaJIbHOTO CMEIIeHHs U BhITeCHEHUs. Bribop
u rpaduyecKkoe MNpeJCTaBlIEHUE aNrOpUTMOB peuleHus. [IprMeHeHne cTaHJapTHBIX METOJOB
BBIYMCIIUTENIBHON MaTeMaTUKHU Ui pellieHus 3ajay;

. MaTeMaTH4YeCKOE€ MOJEIUPOBAHUE CTAI[MOHAPHBIX PEXUMOB MIPOLIECCOB
TeIUIoNepeiayd B MPSAMOTOYHBIX M MPOTUBOTOUYHBIX TPYOUATHIX TEMIOOOMEHHUKOB, PELIEHHE
3amaun  Komm ©  KpaeBoil 3agaud 0OpU  HMHTETPUPOBAHUM CUCTEM  OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHEHUH. MaTemaThueckoe ONHMCaHWE IPOLIECCOB € MPUMEHEHUEM
MO/JIeNIeld UJealbHOrO BhITeCHeHUs. Pemenne 3amaun Komm u kpaeBoii 3amauu. [Ipeacrasienue
QITOPUTMOB  BBIUMCICHUH B BHUJE HUHPOPMAIMOHHONM MATpPHUIBI CHCTEMbl YpaBHEHHM
MaTeMaTHYeCKOro OmucaHus M OJoK-cxeM pacyeroB. Martemartnueckoe omucanue XTII c
MIPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX AU(depeHnanbHbIX ypaBHeHH. Onrcanue 00beKTOB C
pacnpe/ieieHHBIMH B TMPOCTpaHCTBe mapameTpaMu. DopMynupoBKa HayalbHBIX U KpPaeBbIX
yCIOBUM 3a1au pemieHus. YncneHHbld alropuT™ 1-ro mopsnka st pemeHus 3agadu Komm.
Meton «npucCTpenKn» ISl peIIeHUs KpaeBou 3a1auH;

. MaTeMaTHYEeCKOE MOJEIMPOBAHUE CTAMOHAPHBIX PEXUMOB IPOLECCOB B
peakTopax ¢ Memankoil. OnucaHue MHUKPOKMHETUYECKUX 3aKOHOMEPHOCTEH MPOTEKAHU S
MIPOU3BOJIBHBIX CJIOKHBIX XMUMHUYECKUX peakUUid B KUAKOM (aze A1 MHOTOKOMIIOHEHTHBIX
cucteM. OrmpeneneHre KIOYEBBIX KOMIIOHEHTOB CJIOXKHBIX XUMHUYECKHX PEaKIHM c
MPUMEHEHHEM METOJOB JIMHEHHON anreOpbl - paHroB MATPHUI] CTEXUOMETPUYECKUX
K03 duIMeHToB peakuu. MaTemaTuyeckoe OMUCAaHHE PEaKTOPHOro Mpolecca ¢ pyOalikoit
JUIS TIPOU3BOJIBHON CXEeMbl NMPOTEKAHHUSI XUMUYECKON peakuuu. BpiOop anropuTMoB perieHus
3a/laud ¢ MPUMEHEHHEeM HH(OPMAalMOHHONW MaTpPUIbl CUCTEMbl YPAaBHEHUN MaTEeMaTHUYECKOTO
OTHCAHHUA U IPEJCTABJICHUS AITOPUTMA PELICHHSI C TOMOIIBIO OJIOK-CXEMbI pacyeTa Mpolecca;

. MaTE€MaTUYECKOE MOJICIMPOBAHNE HECTAIIMOHAPHBIX PEXUMOB IPOIIECCOB B
peakTopax ¢ Melankoid. Maremarnueckasi OCTaHOBKA 3a/laydl JiJIsl PEaKLMH C MPOU3BOJBHOMN
cTexuoMeTpuyeckorn cxemoi. @opmynupoBka 3agaun Komm — 3amaum ¢ HavalabHBIMHU
ycnoBusIMA. Pa3HOCTHOE TpelCcTaBlIeHHE CHUCTEMbl OOBIKHOBEHHBIX auddepeHIInanbHbIX
ypaBHeHuil. [loctpoeHune uHPOPMAIMOHHONW MaTpUIIBI Ui BBIOOpA AJIrOpuUTMa pelie-Husl.
I'padmyeckoe npeacraBiaeHUe anrOpUTMa PELICHUS B BUAE OJIOK-CXEMbl PacyeTa;

. MaTeMaTHYeCKOe MOJICIMPOBAHUE CTAlMOHAPHBIX PEXKUMOB B TpPyOUaThIX
peakTopax ¢ IpsIMOTOYHBIM M IIPOTUBOTOYHBIM JABHKEHHUEM TEIUIOHOCHUTENEH. MaTremaTndeckast
IIOCTAaHOBKA 3a/1ayMl JJIsl PEaKIMM ¢ KOHKPETHON CTEXMOMETpUYecKor cxeMoi. dopmynnpoBka
3amaun Komm — 3a7aun ¢ HayaldbHBIMM YCJIOBHUSIMHM U KPAaeBOM 3aJaud — 3a7a4d C KPACBBIMHU
yciaoBusMU. Pa3HOCTHOe mpencTaBlieHHME CHCTEM OOBIKHOBEHHBIX —JIU(QepeHIHaTIbHbIX
ypaBHeHUH. [locTpoeHne WHGOPMALMOHHBIX MAaTpPUIl Jjs BbIOOpa aJrOPUTMOB pEIIECHUS.
I'paduueckoe mpeacTaBieHne AITOPUTMOB PEIIEHHsI B BUJIE OJIOK-CXEMBbI PacyeTa;

. MaTeMaTH4YECKOE MOJIEIMPOBAHNE HECTALIMOHAPHBIX PEXKHUMOB IIPOLIECCOB B
TpyO4aThIX peakTopax W YHCICHHbIE AaJTOPUTMbI JUCKPETU3ALUU JUISL PEIIeHUs] CHUCTEM
muddepeHnaibHbIX ypaBHEHUN C YaCTHBIMHU MPOU3BOAHBIMU. Maremarnyeckas MOCTaHOBKA
3aJ1a4M JUIsl PEaKIIMKM C KOHKPETHOM CTEXMOMETpHUECKO cxeMoi. @opMynupoBKa HadyaabHBIX U
rpaHuyHbIX ycrnoBud. JluddepeHnmanbHble ypaBHEHHsS B YAacTHBIX IPOU3BOJHBIX -



SIUTMIITUYECKOTO, TMapabOJMYecKOr0 M THIEPOOTUYECKOT0 THUIOB. AJITOPUTMBI  PELICHHS
ypaBHEHHUH MapadOIMYecKoro THma. MaremaTudyeckas MOJAEIb XMMHYECKOTO IMPEBpAICHHs B
M30TEPMHUUECKUX YCIOBHX Ul HECTAIMOHAPHOTO IpoIecca B TPyOUaThIX ammaparax ¢ yaeTom
MPOJOJIBHOTO TIEPEMEIIMBAHUS M C TPUMEHEHHEM OJHOINapaMeTpudeckoil auddysnonnoit
MOJIEJH JJIsl OTIMCAHUS THIPOIMHAMUYECKON 0OCTaHOBKM B PEAKLIMOHHOM MOTOKE. AJTOPUTMBI
pelieHuss B BUJE CHUCTEM  HEJIMHEHHBIX ypaBHEHHMM, a TakkKe OOBIKHOBEHHBIX
QG depeHInaTbHBIX YPAaBHEHHH IIEPBOTO W BTOPOTO TOPSIIKOB;

. MaTeMaTHYeCKO€  MOJICIMPOBAHUE  CTAllMOHAPHBIX  PEXHMOB  IPOLIECCOB
HETPEPHIBHOW MHOTOKOMITOHEHTHOH pekTudukamun u abcopOun. MaTeMaTniyeckoe onvcaHue
mporecca MHOTOKOMIIOHEHTHOW PEKTU(UKAMKA B TapeibyaTold KOJOHHE. MOJeIUpoBaHue
¢da3oBoro paBHOBECHs] M TIpollecca Maccolepeqadyd Ha Tapelikax B MHOTOKOMIOHEHTHBIX
cUCTeMax. YueT TEIUIOBbIX OalaHCOB Ha Tapeikax Mpu MOJAEIUPOBAHMU IIpolecca B
PEeKTU(PUKAIIMOHHON  KOJIOHHE.  J[eKOMITO3WIIMOHHBIA  aJTOPUTM  pacdera  Ipolecca
pexkTudukanuy B KOJOHHOM  ammapare. MareMaTudeckoe  ONHMCAaHHWE  Ipolecca
MHOTOKOMIIOHEHTHOM a0copOIuu B HAcaJoyHOM KoJIoOHHe. MojenupoBanue Tmpolecca
MHOTOKOMIIOHEHTHOM Maccorepeiayll B CEKIMSIX HAcaJOUYHOM KOJOHHBL. AJITOPUTM pEIICHUS
KpaeBoH 3aauul 7151 MOJIEIMPOBaHUS Mpoliecca abcopOLuu B HACaJOUHOM KOJIOHHE.

3.4. OCHOBBI ONTUMHU3ALNHA XUMHUKO-TEXHOJIOTHUYECKUX MPOILIECCOB:

. pelieHre 3ajady ONTHUMU3ALUU C TEPMOJMHAMUYECKMMH, TEXHOJIOTMYECKUMHU,
SKOHOMMYECKUMHU, TEXHUKO-PKOHOMUYECKUMHU 71 IKOJIOTHYECKUMH KpUTEPHUSIMU
ontuMansHOCTU.  OntumaneHele — pecypcocoOeperaromue  XTII.  Bwibop  kputepues
ONTUMAJIbHOCTU  (UeneBbIX  (yHkuil). @DopMynupoBKa MHOTOKPUTEPHAIBHOM  3aaauu
ontuMuzanui. (OcoOEHHOCTH pelIeHUsT ONTUMHU3AIMOHHBIX 3amgady XTIl npu Hanuuuum
HECKOJIbKUX KPUTEPHEB ONTUMAJIBLHOCTH, OBPAKHOM XapaKTepe LeiaeBoil (yHKIMH U HAJIUYUH
orpaHu4eHuii 1-ro u 2-ro poxa;

. JITOPUTMbI OTHOMEPHOW U MHOTOMEPHOW ONTUMU3ALMU. METOIbl CKAHUPOBAHUA,
JIOKaNM3alMi IKCTpPEMyMa, 30J0Toro cedyeHus M yucen dubOoHayum B cilydyae OJHOMEPHOM
ONTUMHU3aLUHU. MeToabl MHOTOMEPHOW ONTHUMHU3ALUNA HYJIEBOTO, IIEPBOIO U BTOPOTO MOPSIKOB.
CUMIUIEKCHBIE, CIydailHble W TPAJUECHTHBIE METOJbl MHOTOMEpPHOW ONTHUMHU3auuh. Metox
mTpapHbIX QYHKINAN.

3.5. 3aknroyeHue:

. pUMeHeHne KoMnbloTepHbIX Mojenel XTIl npu npoekTupoBaHUM XUMUYECKUX
npou3BoJcTB — B CAIIP. 3amaun cuctem aBromaruszmpoBaHHOTrO mpoekTupoBanus (CAIIP) u
CTPYKTypa CHUCTEM KOMIIBIOTEPHOIO MpoekTHupoBaHus. MHbopMalmoHHOE U MaTeMaTH4eCcKoe
ob6ecrieuenue CAIIP. ABTOMaTH3MPOBAHHOE MPOEKTUPOBAHUE C MPUMEHEHHEM KOMITBIOTEPHBIX
moaenent XTII;

. NPUMEHEHUE KOMITbIOTEPHBIX Mozesnen XTIIL npu yIIpaBJICHUU
texHosiornueckumu nporeccamu — B ACYTIL. Komnbsroreprnoe monenupoBanue XTII B pexxume
peasibHOro BpeMmeHHu. CucreMbl MNpsAMOro 1u@poBoro (KOMIBIOTEPHOIO)  YIpPaBIICHUS
TEXHOJIOTHYEeCKUMH Tpolieccamu. OcobeHHOCTH peanu3anuu KoMmmbioTepHbix Moaeneit XTII B
aBTOMATU3UPOBAHHBIX CHUCTEMax yMpaBlieHUs TexHonornueckumu nponeccamu (ACYTII).

4.00beM JTUCHHUILIMHBI H BBl Y4e0HOH HATPY3KH

Bunsl yaeOHOM paboThI B 3ayerHbIX B akagem.
eIMHHUIIAX qacax

O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 108
AyauTOpHBbIE 3aHATHSA: 0,45 16
Jlexuunm (JIek) 0,28 10
JlaGopatopusbie 3ansTus (JIad) 0,17 6

CamocrosarenbHas pabora (CP): 2,44 88
Jlpyrue BUJIbI CAMOCTOSATENBHONM pabOThI 2,44 88




Buja koHTpoOJIA: 3a4eT/3K3aMeH 0,11 3auyer ¢
OLlEHKOM

(4)

AHHOTaIMs padoyeii MPOrpaMMbl TUCHHILIHHBI «MaTepuajioBeleHHe U 3aLIMTA OT
xoppo3un» (51.B.0/1.16)

1. Hear AucOMIJIMHBI: TNPUOOPETEHHE CTYACHTAMM 3HAHUM, HEOOXOAMMBIX JUIS
CaMOCTOSITEIIEHOTO PEIICHUSI BOTPOCOB, CBSI3aHHBIX C BHIOOPOM MaTepHalioB 00OPYHAOBaHUS
MIPOMBIIIJIEHHBIX ~ IPOM3BOJCTB  OMOJOIMYECKM AaKTHBHBIX BELIECTB, OMOMEAMIMHCKHUX
MaTepUaJIOB U JIEKaPCTBEHHBIX MIPENapaToB.

2. B pe3yiabTaTe n3yyeHusi JMCHHUILIMHBI 00y4alolIUiicsl M0 mporpaMMe oakajaBpuaTa
JOJIKeH:
Obnadams cnenyronumu npodeccuonHanbHbiMu (I1K) komneTenusamu:

- CMOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHWYECKHE pemeHus Tpu pa3paboTke

TEXHOJIOTUYECKUX TIPOIIECCOB, BHIOMPATh TEXHWYECKHWE CPEICTBA M TEXHOJIOTHU C Y4E€TOM

IKOJIOTMYECKUX ToCceACTBHI ux npumeHenus (I[1K-4);

- CMOCOOHOCTBIO TMPOBOJWTH aHAM3 CHIPbS, MaTepUAIIOB W TOTOBOW IPOIYKIHH,

OCYIIIECTBIIATH OIIEHKY pe3yibTaTtoB aHanu3a (I[1K-10);

- TOTOBHOCTBIO MPOBOJUTH CTaHIAPTHBIE M CEPTU(PHUKAIMOHHBIC UCIBITAHUS MaTepPHaJoB,

u3JIeui ¥ TexHosornueckux mnporeccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHWE CBOWCTB XWMHYECKHX D3JIEMEHTOB, COCITUHEHHUN W

MaTepHaJIOB Ha MX OCHOBE JUIS PEIIeHHUs 3a1a4 npodeccroHansHoi aestensaoctu (ITK-18).
3HamMb:

- KJIJacCU(DMKALUIO, CTPYKTYpPY, COCTaB M CBOMCTBA MATEPUAIIOB;

- MApKUPOBKY MaTEpHAJIOB 110 POCCUICKUM CTaHAapTaM;

- OCHOBHBIE€ KOHCTPYKIMOHHBIE M (DYyHKIIMOHAJIbHBIE MAaTepUalbl, IPUMEHSIEMbIE B
XUMUYECKON TEXHOJIOTUU U XMMHUYECKOM amapaToCTPOEHUH;

ymems:

- pallMOHAJILHO NOJ00paTh KOHCTPYKIIMOHHBIN MaTepHual A1 XUMHKO-
TEXHOJIOTHYECKOT0 Mpolecca (peakropa, annapaTa, MalliHbl) ¢ Y4€TOM METOJ0B 3alUThl OT
BO3MO’KHOT'O BO3AEHCTBHSI TEXHOJIOTUYECKOM Cpebl;

enademsn:

- METOJIaMH OTIPE/IEICHUs] CBOMCTB MAaTEPUAJIOB;

- TAaHHBIMM U1 IPUHATHS KOHKPETHBIX TEXHUYECKHUX PEIICHUH NpH pa3paboTke
TEXHOJIOTHYECKUX ITPOLIECCOB C TOYKHU 3PEHUS TEXHUKO-IKOHOMHUYECKOH 3PPEKTUBHOCTH.

3. Kpartkoe cogep:xaHue JUCHHUIIUHBI:
Bsenenne

MarepuanoBeicHHEe KaK HayKa: [eJIM, 3aJa4d ¥ 3HAYCHHE MUCHUIUIMHBI. 3HAYCHUE
MaTepUaAIOB B PAa3BUTUU XUMHUKO-TEXHOJIOTUYECKUX IPOLECCOB U OOCCICUCHHH HUX
0€30I1aCHOCTH.

MOILy.]'IL 1. ®U3UKO-XUMHUYECKHUE OCHOBEI MaTepruaJIOBCACHUA

OcHOBHbBIE TIOHATHSL O CTPOCHMHU, CTPYKTypE€ M CBOMCTBAaX MaTepHajoB. MeTonabl
U3Y4YEHHUs CTPYKTYpPbI U CBOMCTB MaTE€pPHUAJIOB.

CTpOCHI/Ie MaTCpuajosB. OcHOBHEIE THUIIBI KPUCTAJTINIMICCKUX PCHICTOK.
KHaCCI/I(pI/IKaL[I/IH KpHUCTAJJIOB 110 TUIIaM CBS3U. AHI/I3OTpOHI/I$I CBOICTB KPpHUCTAJIJIOB. CTpOCHI/IC
PCAJBbHBIX KPUCTAJIIOB. I[C(I)CKTBI PCAJIbHBIX KPUCTAJJIOB U HX BIHMSHHE Ha CBOICTBa
METallJIoB U cmiaBoB. (CBONMCTBa JHUCIIOKAITUH. I[HarpaMMa (IIJIOTHOCTDH ,E[C(I)CKTOB-
IIPOYHOCTLY. KpI/ICTaJ'IJ'II/BaI_II/I}I MCTAJIJIOB MU CIIJIaBOB. CaMOHpOI/IBBOJ'IBHaH KpuCTaJlJIn3anus.



HecamonpousBonpHast ~ KpucTauimzanusi. Amop¢HBIE Marepuaibl.  AJUIOTPONUYECKHE
IIpEBpALICHUS METAJLIOB.

Csoiictea  marepuanoB. [lokasatenu  cBoiictB.  Knaccudukamuss — cBOJCTB.
MexaHI/I‘-IeCKI/Ie, (1)PI3PI‘-I€CKI/I€, XUMHUYCCKHUEC, OKCIUIyaTalUOHHBIC W TCXHOJIOTMYCCKHC
cBoiicTBa MaTepuasioB. llokazarenn MeEXaHWYECKUX CBOWCTB, OTNpeAeisieMble IpU
CTaTUYCCKUX MHCIBbITAHHUAX Ha PaACTAKCHUC U n3ruo. MeTO[[I)I OmmpeACICHUA TBEPAOCTU
MaTCpuaaioB. ITokazaTenn MeEXaHHYECKHX CBOI>'ICTB, OIpCACIIACMBIC IMPU JUHAMHUYCCKUX H
ITUKINYCCKHUX UCIIBITAHUAX.

OcHOBBl Teopuu CIUIABOB. JlparpamMmbl COCTOSIHUS —CIUIaBOB. TE€pMHHBI U
omnpeneneHus. JlmarpaMMbl — «COCTaB-CBOMCTBO». Pa30BbI COCTaB CIUIABOB. 3aBHCHUMOCTD
MEX1y CBOMCTBaMH CIUIaBOB U TUIOM Auarpammbl coctosiHus. [Ipasuno H.C. Kypuakosa.

Monynb 2. MeTtannuueckue MaTepraibl

Xene3o u cruiaBbl Ha ero ocHoBe. Ctanu U 4yryHsl. JKene3oyriepoaucTbie CIUIaBbl.
CTpyKTypbl  CIUIaBOB  JKeje30-yriepoj. JluarpamMMbl  COCTOSIHMSI — KeJIe30-LIEMEHTHT.
KoMmnoHeHTsl, Ga3bl U CTPYKTYpHBIE COCTABIIAIONINE CTaNIEH U O€JIbIX YYT'YHOB.

KoHcTpyKkiimoHHble MeTa/sInyecKhue MaTepuanbl. YTJIEpOAUCThIE U JIETHPOBaHHbIE
cranu. Krnaccuduxarus craneil, omnpeneieHue MOHATHS KadecTBa cTanu (TpeOoBaHUS K
KauecTBy). BnusHue yriepona v NMOCTOSHHBIX (TEXHOJOTHYECKHX) MPHUMECEH Ha KauecTBO
CTaJld, METO/Ibl YJIYUIICHHs] KauecTBa CTaau (MOBBILIICHHE €€ KOHCTPYKIIMOHHON MPOYHOCTH).
BnusHue serupyronmux 3J€MEHTOB Ha CBOMCTBA cTalid. KOHCTPYKIIMOHHBIE —CTallu.
WNuctpymentanbhble cranu. Knaccudukanus — yriaepoaucTbiX W JIETMPOBAHHBIX CTaJleH.
MapkupoBka craneit Uyrynsl u TBepable criiaBbl. CBOICTBa M Ha3HaueHHe yyryHa. [Ipouecc
rpadutuzanuu. UyryHel cepbie, Oeible, KOBKHE, BBICOKOIPOYHBIE, MX CBOWMCTBa, 00JacTh
IIPUMEHEHHUSI, MAPKUPOBKa.

Tepmudeckast 00paboTka. Teopus U IpaKTUKa TEPMUIECKON M XUMHUKO-TEPMHUIECKOM
00pabOTKN METaJIOB U CILJIaBOB.

L[BeTHBIe MCTalIbl M CIIaBbl Ha HX OCHOBC. O6ma;1 XapaKTEepuUCTuKa U
KJ'IaCCI/I(bI/IKaI_[I/IH MCAHBIX CIIJIaBOB. HaTYHI/I, 6p0HSBI, MECIHO-HHUKEIIECBBIC CIIJIaBbI. 0611[3}{
XapaKTCPHUCTUKA AJIIOMUHHCBBIX  CIIJIABOB. I[e(bopMpreMLIe AJJIOMMHHUCBBIC  CIIJIaBBI,
JIMTEHHBIC  AJIIOMUHUEBBIC  CILIABBI. 061ua${ XapaKTCpUCTUKa MAarHueBbBIX  CILJIABOB.
Z[e(bopMpreMHe MarHueBbIe CILIaBhI. JIMTEMHBIE MarHHEBbIC CINIaBBL. THTAaH M CIJIaBBI Ha
OCHOBe THTaHa. Biausane JETUPYIOIMIUX DJIEMEHTOB Ha CTPYKTYpPY H CBOMCTBAa THTAaHOBBIX
CIIJIaBOB. EepI/IJ'IJII/Iﬁ 1 CIIJIaBbl Ha €ro OCHOBC. TYFOHHaBKI/Ie MCTaJIbl KW CIIJIaBbl Ha HX
OCHOBC.

[TopomkoBbie METAUTMYECKUE MaTepuaibl. MaTepHualbl ¢ 0COOBIMH 3JIEKTPUUCCKUMHU
CBOMCTBaMHU.

MO,Z[y.]'IL 3. OCHOBEI KOpPpPO31nn MCTAJIJIOB. HpI/IHI_II/IHLI 1 MCTObI 3allIUTBI OT KOPPO3HUH.
KOppOSI/IH MCTAJUIOB B YCJIOBUAX TCXHOJIOTHYCCKUX CPCA XUMHUYCCKUX ITPOU3BOACTB.

HpI/IHI_[I/IHLI U METOJbI 3alllUTHI OT KOPPO3HH. KOppO3I/IOHHOCTOI>'IKPIe MCTAJINIMYCCKUC U
HEMCTAJUIMYCCKUC MAaTCpHUaJIbl. MeTtoapl 3alluThl MallUuH | afrapaToB XUMHUYCCKHUX
IPpOU3BOJACTB OMOJIOTHYCCKH  aKTHUBHBIX BCIICCTB, 6I/IOM6,[[I/II_II/IHCKI/IX MaTepuajioB U
JICKAPCTBCHHBIX NPCIAPATOB OT KOPPO3UH.

MO,Z[}/J'IL 4. HemeTannuyeckue MaTCpHraJIbl

MaTepI/IaJ'IBI Ha OCHOBC BBICOKOMOJICKYJISIPHBIX COCIUHEHHUH. CTpOCHI/Ie U CBOMCTBa
MOJIMMCPOB. TepMopeaKTI/IBHHC U TCPMOINIACTHUYIHBIC TIOJIMMCEPHI. CTpOeHI/IC U CBOICTBa
mractMacc. OCHOBHBIC Pa3HOBUIHOCTH HNPOMBINIJICHHBIX IIOJUMCEPOB MW  IJIACTMACC.
I'a3oHanoHEeHHBIE IJ1aCTMACCHI.



Oco0OeHHOCTH CTpPOEHHUs, CBOWMCTBAa PE3MHOBBIX MaTepHUaaoB. Pe3uHbl 001IEr0
Ha3HA4YCHUA, CIICHUAJIBHBIC PC3UHBI U O6HaCTI/I X IPUMCHCHUA.

Jlakokpacounsie Marepuaibl (JIKM). OcunoBubie Buabl JIKM. Kpacku, naku,
TPYHTOBKA, IITIATICBKA.

Kepamuueckue marepuansl. KOHCTpyKIIMOHHAs, UHCTpYMEHTAJIbHAs M TEXHUYECKas
kepamuka. Heoprannueckoe crekino. Knaccuduxaius cTekoa 1o Ha3HAu€HUIO M 00J1acTu
npumenenust. Cutaiel. ['papur. AcGect. CBoiicTBa U 00J1aCTH IPUMEHEHUSI.

Komno3unuonnsle  mMaTepHasl (KM). [lonAT™ns 0  HAHOTEXHOJIOTHSX,
HaHOMATEpHaJIaX.

Monynb 5. DkoHOMHUYECKH 000CHOBAHHBIN BHIOOP MaTEepHAIIOB.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€pHaJIOB Uil TNPOU3BOJACTB OMOJIOTUYECKH aAKTUBHBIX
BEIIECTB, OMOMEIUIIMHCKUX MaTepuajoB U JIEKAPCTBEHHBIX IPENapaToB. DKOJOTHMYECKHE U
SKOHOMHYECKHE ACTIEKThl MATEPUATIOBEACHHS U 3aIIUTHI MATEPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOM TUCUMIINHBI:

B 3aueTHBIX B akanem.
Buapr yue6HOM paboThI eIUHUIIAX gacax
OO61mas TPYI0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY TIAHY 3,0 108
AyIHTOPHBIE 3aHATHSI: 0,22 8
Jlexuun (Jlek) 0,11 4
[Tpaktuueckue 3ausatus (113) 0,11 4
CamocrositesibHas padora (CP): 2,67 96
Pedepar 0,56 20
CaMOoCTOATETFHOE U3YUCHNUE Pa3/IeIOB AUCIUIUIMHBI 2,11 76
Buna xkoHTpoJisi: 3a4eT/a3K3aMeH 0,11 3ayer
(4)

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIIHHBI
«XHMMHS H TEXHOJIOTHSI OMOJIOrHYeCcKH aKTHUBHBIX BelecT» (B1.B.O/1.17)

1. Hesb qucuMMIMHbI - (OPMUPOBAHUE Y CTYACHTOB CUCTEMATU3UPOBAHHBIX 3HAHUH O
METOJaX CHHTE3a, TEXHOJIOTUSAX TOJYYCHHUsS, MeEXaHW3MaxX JEHCTBHS U TPUMEHCHUU
OMOJIOTUYECKHA aKTHBHBIX BEUIECTB, MOBBIINICHUE MPOPECCUOHATBHBIX KOMIETCHIIUI B 001acTH
MOJIydCHUsI M HCIOJIb30BaHUS COBPEMEHHBIX OHMOJIOTMYECKH AKTHUBHBIX BEIIECTB CEJIbCKO-
XO03S1ICTBEHHOT0, BETEPHUHAPHOTO U MEIUITMTHCKOTO Ha3HAUCHHSI.

2. B pe3yabrare WU3yYeHHS JAUCHUILUIMHBI OOyYAWIIHMiiC 1O NporpaMmme
0akajiaBpUaTa J10JIKeH

Obnaoams cnepyromumu obuenpodeccruonanbubiMu (OIIK) u npodeccrnonanbHbIMU

(ITK) kOMIeTeHIMAMU

— TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3MYECKOM KapTHHE MUpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEILECTBA JUISl IOHUMAaHUS
OKpyKaroliero Mupa u sisnenuii npupoast (OITK-2);

— TOTOBHOCTBIO HCIOJIB30BaTh 3HAHMS O CTPOEHUH BELIECTBA, IPUPOJIE XUMUYECKON CBSA3H
B Pa3JIMYHBIX KJIacCaX XMMUYECKUX COCTUHEHUH Ul MOHUMAHUs CBOMCTB MaTepHaioB U
MeXaHW3Ma XUMHYECKUX TPOIIECCOB, MIPOTEKAIOINX B OKpyxkatomem mupe (OI1K-3);

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBISATh TEXHOJOTMYECKMH TMpolecc B
COOTBETCTBUU C PEIVIAMEHTOM M MCIIOJIb30BaTh TEXHUYECKUE CPEACTBA Ul U3MEPEHMS

OCHOBHBIX HapaMeTPOB TCXHOJIOTHYCCKOT'O HpOL[CCCEl, CBOﬁCTB CLIpLSI nu HpOIIyKI_II/II/I (HK-
1);



— CHOCOOHOCTBIO HCIIOJIB30BaTh MpaBHJIA TEXHUKH O€30MaCHOCTH, IMPOU3BOICTBEHHOM
CaHWTApUH, MOXKAPHOW OE30MaCHOCTH UM HOPMBI OXpaHbl TPYAA, U3MEPSATh U OLICHUBATH
mapaMeTpsbl IMPOU3BOACTBCHHOTI'O MHKPOKJIMMATa, YPOBHA 3aIllbIJICHHOCTHU u
3ara30BaHHOCTH, IitymMa U BuOpaiuu, ocseiieHo ([1K-5);cnoco6HOCTh MPOBOIUTL aHATH3
CBIPBS, MATEPHUATIOB ¥ TOTOBOM MPOIYKIIMH, OCYIIECTBIISATH OLICHKY PE3YJIbTAaTOB aHAIHM3a
(TTK-10);

— TOTOBHOCTBHIO HMCIIOJB30BAaTh 3HAHHE CBOMCTB XHUMHYECKUX DJICMECHTOB, COGI[I/IHGHI/Iﬁ u

MaTepHaJiOB Ha MX OCHOBE JUISl pEelICHUs 3a1a4d npodeccuonansHoi aesrensHoctr (ITK-
18).

3Hamy: -

-00J1aCTH IPUMEHEHUS, KITACCU(UKAITUIO OMOJIOTMUEeCKH aKTUBHBIX BEIIECTB;

- TIPUHIAIGI ¥ METOJBI Pa3pa0dOTKH OMOJIOTHUECKHM AKTHBHBIX BEIIECTB C 33JJaHHBIMU
CBOMCTBaMH;

- IAPOKO MPUMEHSIEMBIE TIPEJCTABUTEIIN OCHOBHBIX KJIACCOB IepOUIUIOB, PETYISITOPOB
pocTa, WHCEKTUIUIOB, (DYHTHUIIUIOB, 300IMI0B, BEICOKOTOKCHYHBIX BEIIECTB, JICKAPCTBEHHBIX
MperapaTos;

ymemy:

-aHAJIM3UPOBATh PA3JIMYHBIE METOJbl CHHTE3a OWOJOTHYECCKH AKTHBHBIX BEIICCTB,
BBIOpATh HanbO0JIee TEXHOJIOTHYSCKH TPUMEHUMYIO CXEMY TTOJTYICeHHUS JCHCTBYIOMIETO BENECTRA;

-000CHOBaTh MPUMEHEHHE PA3IMYHBIX KIAcCOB OHOJIOTMYECKH AKTHBHBIX BEIICCTB B
3aBUCHMOCTH OT 0COOCHHOCTEH MPUMEHEHHS, BUa BPEIOHOCHBIX OPraHU3MOB, BOSHUKHOBECHHUS
PE3UCTEHTHOCTH, a TAK)Ke HapyIICHUSI HOPMAIbHOH JIeITeTLHOCTH OpraHU3Ma YeIoBeKa,

- 10 XHMHYECKOM CTPYKTYpPE COCIWHEHHUS BBIABUTH (papmakodopHble (PparMeHTHl H
000CHOBAaTh MEXaHU3M JIEUCTBUSL OMOJIOTHYECKU aKTUBHBIX BEILIECTB;

é1a0emo.

-METOJ]aMH CHHTE3a IIMPOKO NMPUMEHSEMBIX MpeAcTaBUTEIe repOuua0B, PEryIsITOPOB
pocTa, MHCEKTULUAOB, (PYHTUIUIOB, 300II1I0B, BHICOKOTOKCHYHBIX BEIECTB, JIEKAPCTBEHHBIX
MpenapaTos;

-HaBBIKAMH SKCIEPUMEHTAIbHON pabOThl MOJYyYeHHsS] OMOJOTHYECKH aKTUBHBIX BEIIECTB,
MIPUMEHEHHSI COBPEMEHHBIX (PU3UKO-XMMUYECKUX METOJIOB aHAIM3a JUIsl MOATBEPXKICHHS HX
CTPYKTYPBHI.

3. Kpartkoe cogep:xaHue IUCHHUILIUHBI:

1. BBenenue

Henn wm 3amaun Kypca B HOJrOTOBKE HHXKEHEpa [UIsi XUMHUKO-(PapMaleBTUYECKOW H
KOCMETHYECKOH MPOMBIIUICHHOCTH. TpeOoBaHUsA, TNpPEIbsIBIsIEMble K  IPOU3BOJCTBAM
CyOCTaHIIMI JIEKApCTBEHHBIX CPEACTB M BCIIOMOTATENbHBIX MaTepUAOB, MCIIOJB3YEMbIX B
XUMHKO-(papManeBTUIeCKO U KOCMETHYECKOM MPOMBIIIIEHHOCTH. .

2. Ilpouecchl OKUCTIEHUS

OOmiass XxapakTepUCTUKA OKUCIUTENEH, MPUMEHSIEMbIX B TEXHOJOTMYECKHUX IMpoIleccax
oKucyeHUs. TexXHOIOTHs OKUCIICHHUS [0 HACHIIIIEHHOMY aTOMY YIiiepoa B alnn(aTudeckoM psiy.
['oMOreHHBII W TeTeporeHHbI KaTanuTudeckuil mpouecc. [lonyueHue THUAPOTEPOKCUIOB,
CUHTETUUYECKUX >KUPHBIX KHCIOT, CIHUPTOB, KETOHOB, JWKAPOOHOBBIX KHUCIOT. TEXHOIOTHS
[UKIIOTEKCAHOHA, KampojakTamMa, aMHUHOKAIPOHOBOM KHUCIOTHI, AIUIMMHOBON  KHCIIOTHI,
I[aBEJIeBON KUCIIOTHI, aKpOJIEUHA, OKCHIA STUJICHA.

TexHooTHsI OKUCICHUS COCTUHEHUN apoMarudeckoro psaa. OkucieHue OOKOBOW Ienmu
ankuinoen30y0B. [lonyueHne apoMaTUYeCKuX albJETHI0B U KapOOHOBBIX KUCIOT. TeXHOIOTHS
OeHzanberuaa, OCH30MHON, M-HUTPOOEH30iHOM, (TaneBoll, u3zodTaneBo U TepedraneBoit
kucnot. OKHUCIIeHHe aToMa yriepoja IMKiIa. TexHonorus (TaieBoro, MaJeHHOBOTO U
Ha(TaNeBOr0 AHTUAPUIOB, aneHapTeHXWHOHA. TeXHOJOTHS  AHTPAHWIOBOW  KHCIIOTHI.
[Tomyuenue rugpokcucoeanHeHuid. CpaBHUTENbHAs XapaKTEPUCTUKA pPa3IMYHBIX METOJ/IOB
MOJTy4eHUs IIUKIIOTeKCaHOHa U (peHona.



KoHTposb npo1ieccoB OKUCIEHUST U aHAJIW3 KOHEUHBIX MTPOIYKTOB. Mepbl 0€3011acCHOCTH U
9KOJIOTMYECKHUE BOIIPOCHI ITPU OPraHU3alliy POLIECCOB OKUCIICHUS.

3. IIpoueccbl KOHAEHCAIUM

Peakium KOHJEHCAIIMM apOMAaTHUYECKUX COCAMHEHUH, HE MPUBOIAIIME K 0O0pa30BaHUIO
HOBBIX IMKIOB. KoHIeHcanusi ¢ anu(aruyeckKuMu aibJerHJaMH M KeToHaMH. TexHoyorus
OKCUMETWIMPOBAHUS, AUApUIMETaHOB. Peakuus xjop- u OpommeruiupoBanus. Konaencanus
CO crupTamu, oyJiehpUHAMH W OKCHIOM OTHJEHA. TeXHOJIOTHS KyMouia, [-(eHHIITHUIOBOTO
ciupra. KapOokcuiaupoBanue apomartmueckux coeaumHeHuid. Peakmms Komws6e-IlImuara.
TexHosorHs CaNUIMIOBON KMCIOTHI, M-T'UAPOKCUOEH30MHOM KMCIOThI, OKCUHA(TONHBIX KUCIIOT.

@opMuIMpoBaHUE apoMarndeckux coenuHeHnd. Peaknusa [Marrepmana, I'arrepmana-
Koxa, Tumana-Paiimepa, Bumnbcmaiiepa-Xaaka. TexHONOrHsi CaquIIMIOBOTO aibAeTUa, 2-
runpokcu-1-nadranprernaa, HWHAON-3-anbaeruga. Peaknuym KOHACHCAIMM B TPUCYTCTBHU
XJIOPUCTOTO aMOMHUHUS. AjnkuirpoBanue no Opunemo-Kpadrey. ObaacTi npuMeHeHus 3Toro
npouecca. M3omepusauus npu ankuivpoBaHud. AununupoBanue no Ppuaemo-Kpadrey.
TexHosorHsI MPOM3BOIHBIX alleTopeHOHAa M OeH30()e€HOHA, MPOU3BOAHBIX OECH30MIOEH30MHOM
KUCHoThl. [IprMeHeHne mNpou3BOJHBIX aleTOPEeHOHa B KadecTBE MAYIIMCTBIX BEIIECTB.
[Teperpynnuposka ®puca. TexHoI0rHUs 0-TUIPOKCHALIETOPEHOHA.

Konnencauuu, npusozsimne kK 00pa3oBaHUIO HOBBIX IUKIOB. TexHoJorus 2-3aMelieHHbIX
aHTPAaXMHOHOB, XWHHU3apuHA. OKHUCIUTENbHbIE KOHJAEHcAluu. TexHosorus OeH3aHTpOHa,
MIPOU3BOIHBIX AUOEH3MUPEHXUHOHA, BUOJIAHTPOHA.

Konpencauuu c¢ oOpa3oBaHueM JBOWHOM cCBsi3u yriepon-yriepona. KonaeHcanus 1o
kapOoonunbHOW  rpymme.  Konpencaumst — Knsiizena-llImuara.  IlomyueHwe — XaiakoHOB.
Konpnencanuu no akTHBUpOBaHHOM MeTHIIbHOM rpymie. [logydeHne npou3BOJHBIX CTHIIBOEHA U
METHHOBBIX ITPOU3BOHBIX: [IMAHUHOBBIE KPACUTEIN, XUHO(TATIOHBI.

KonpeHncanun ¢ o0Opa3oBaHMEM TIeTEpOLMKINYECKUX cucteM. [lomydeHue mnupazoJios,
[IUPA30JIMHOB,  MHMPA30J0HOB, NHUPUIMHOB,  XUHOJIMHOB,  HM30XWHOJIMHOB,  HMHJOJIOB,
OCH30THA30JI0B, KYMapHHOB. POJIb TETEPOIMKINYECKUX COCAUHEHUN B (apMareBTHIECKON
XUMMH.

4. N-, O- u S-aJakujnpoBaHue

Ienp BBeNeHMS AIKWIBHOW TIPYNNbl B AMUHBI, COMPTHI M (PEHOJBL. AJKWIMPYIOIIME
areHThI, HCIIOJIB3YEMbIE B TEXHOJIOTMH ITPOYKTOB TOHKOTO OPraHU4eCKOro CUHTE3A.

TexHonorus anKWIMpoOBaHUs aMUHOB. AJIKHWIIMPOBAHUE CIIUPTaMH, IPOCTHIMU dpHUpamMH U
QIKWITAJIOTCHUIaMU. AJIKWIMPOBAHUE C HUCIIOJIB30BAaHMEM OKCHJA 3THUJIEHA. TEeXHOJIOTHYECKue
0COOEHHOCTH OpraHu3alnuy npoueccoB. KoHTposb nmpu npoBeIeHUH NPOLECCOB AJIKUIMPOBAHUS.
Paznenenne cMecu ankuminaMuHOB. Metoapl uaeHTH(UKALUU ankuiaaMuHOB. TexHosorus N-
meTtu1, N-31un-, N-xiopatun- u N-okcu3TuiIaHWINHOB. TeXHOJIOTUsl MPOU3BOJHBIX TIIMIMHA.
TexHonOrMsT YETBEPTUYHBIX AMMOHHUIHBIX cosiell. OO6nacTu NPUMEHEHHsS YETBEPTUYHBIX
aMMOHMMHBIX coJiel. KaTHOHHBIE TOBEPXHOCTHO-aKTUBHBIE BELIECTBA.

AnkunupoBaHue cOUpTOB U (GeHonoB. TexHosoruss mnpocTelx 3¢upoB. IlomyueHue
METHJIOBBIX M OSTHIOBBIX 3GHupoB (eHonoB. Ilpumenenue >3¢upoB (¢GEeHONIOB B KayecTBe
JYIIACTBIX BEIECTB U JIEKAPCTBEHHBIX cpeAcTB. KapOokcuMeTunupoBaHue ciupToB U (EeHOJIOB.
[TomydeHne apuIOKCHYKCYCHBIX KUCIOT M UX OMOJIOrHyeckas akTUBHOCTb. [lomyueHue 3¢pupon
LEeJUTI0NIO3bl U Kpaxmaina. KapOokcumeTminesnnonosa, KapOOKCUMETHWIMPOBAaHHBIN KpaxMail,
TUAPOKCUMETWIITIPONMILIEIUTION03a. TEXHOJIOrus 3TUX MPOAYKTOB M HMX NPHUMEHEHUE B
(bapMarieBTUUECKOW NPOMBIIIIEHHOCTH M MeaunuHe. IlomydeHue >3(QUpOB 3TUIIEHTIIMKOIS.
[Monustunenrnukonu. Mx  mpumeHeHne B ¢apMaleBTUYECKOW H  KOCMETHYECKOH
IIPOMBIIIJIEHHOCTH B KAY€CTBE HEMOHOTEHHBIX IOBEPXHOCTHO-aKTUBHBIX BELIECTB.

AnkunupoBanue THO(heHo0B. [loayueHne apuiITHOYKCYCHBIX KUCIIOT.

Mepbl NpeAoCTOPOKHOCTH M JKOJOIMYECKHE acleKThl NpPU OpraHu3aluu IpOILECCOB
ankwinpoBanusi. KOHTposb kauecTBa KOHEUHBIX IPOIYKTOB.

5. N-, O- u S-anujaupoBaHue

Lenb BBeICHUS AlMIIBHON TPYIIBI B @MHUHBI, CIUPTHI M (PeHOIIBI. ALIMIMPYIOINE areHTHI.



AmmMpoBaHUE aMHUHOB. 3allliTa aMUHOTPYIIBI C TOMOIIBI0 AlMIBLHOTO (parMeHTa.
Bpemennoe anmiupoBanue. YjaaneHue alWJIbHON 3alllMThl. BiusiHMEe OCHOBHOCTH amMHHA Ha
BBIOOp AI[WIMPYIOMIETO areHTa. TeXHOJOTrWs mapalneramolia W €ro aHajoroB. TexHOJOorus
cynbhoHmIaMUI0B. [IpuMeHeHHEe TMPOU3BOAHBIX T-aMHUHO(EHONa U Cyab()OHUIAMUIHBIX
MpenapaToB B MEAUIIUHCKUX LIEJISX.

O- u S-attwnmmpoanwue. [loiryaeHue cioxHbIX 3GUPoB (eHoa.

TexHosorHst acupuHa, TUI0KaWHA, CYIb(HAMHIIOB.

6. Ilpouecchl ruapaTanMu, AerUApaTAIUA U dTepupuKauum.

[M'uaponu3 XJIOpPHNPOU3BOAHBIX M IIEIOYHOE JACTHUAPOXJIOPUPOBAHHE B aIUPATHIECKOM
psany. TexHoJIorus riuiepruHa, aAJTUIOBOTO CIIUPTA, AUXJIOPTHAPUHA.

I'mpparanms wu geruapartanusa.  [lomydenuwe ameranbiaeruja, YKCYCHOTO aHTHAPHUIA,
CTHpOJIA.

Orepudukanus. OOIME BONPOCH TEXHOJOTHH CIOXKHBIX 3QUPOB KapOOHOBBIX KHCIIOT.
Texnosorust cuateTnueckux *upoB. [lomydenre u npuMeHeHue 3pUpPOB yroJbHOM, a30THOHN U
dbochopHoit  kucnor. TpuHUTpOTIUIEPUH. AUETHUIBHBIE TPOU3BOJHBIE YIIEeBOAOB. Ux
MpUMEHEeHHE B (hapMarleBTUUECKON MPOMBITUIEHHOCTU. ClIoKHBIE 3(UPBI YKCYCHOW KHCIIOTHI,
KaK JYIIUCThIC BEIIECTBA, WX MPUMEHEHUE B TMHUIIEBON UM KOCMETHYECKOW MPOMBIIUICHHOCTH.
[Tony4yeHue cinoXHBIX YPUPOB U AMHUIOB APOMATHIECKUX KAPOOHOBBIX KUCIOT U UX MTPUMEHEHNE
B (apManeBTUYECKON MpPOMBIIUIEHHOCTH. HOBOKaWH, aHecTe3uH, H(QHUpPbl CAITUIUIOBON
KHCIIOTHI.

7. lnazoTupoBaHue U NPeBpallleHUsl 1Ma30COoeAUHEeHU

Texnonorust nuazotupoBaHus. [[uazoTupyromme areHThl. BinsHHEe OCHOBHOCTH
apOMaTHYEeCKOT0 aMWHA Ha BBIOOp MHMA30THUPYIONMIETO areHTa. MeXaHW3M JIua30THPOBAHMUSL.
TexHonoruss IUa3oTUPOBAHUS AMHUHOB PA3IMYHON OCHOBHOCTH. CTpOEHHE IUa30COEAMHEHUN.
[IpeBpaiienus AMa30COECTMHEHUHN, CBS3aHHBIE C BBIJCICHHUEM a30Ta. 3aMEHa AUa30rpYIIbI
aTOMOM BOJIOpOJa, XJOpOM, OpoMOM, HOJOM, (TOpPOM, THUIApOKcUTrpymnmoi. (OOpa3oBaHue
OMapUIIbHBIX MPOU3BOJAHBIX. Peaknum nmazocoequHeHHi 6e3 BbIAETICHHS a30Ta. TeXHOJOTHS
BOCCTAHOBJICHHUS] JTMA30CEAMHEHUN 10 apuiaruapasvHoB. Peakuus azocoderanusa. KoHTpousb
MPOLIECCOB UA30THUPOBaHMs. Mephl NPEIOCTOPOKHOCTH U OIKOJOTMYECKHE AacleKThl IpHU
MIPOBEJICHUH IUa30 TUPOBAHUSI.

8. OCHOBBI XMMHUM U TEXHOJIOTHH KpacHuTeJsieii

Onpenenenue noHatuil "okpamenHoe teno”, "kpacurens”, "kpacka”, "nurment”, "max”.
[IBeroBocnpusiTue riazoM uenoBeka. CreKkTpaibHble U JIOMOJIHHUTENbHbIE LBeTa. [IpuduHbI
n30uparenpbHOro norjouieHus: ceera. OCHOBBI TEOPUHU LIBETHOCTH OPTAHUYECKUX COCIUHEHUI.
[Tonsitre o xpoMo(opHOI crcTeMe KpacuTedsl.

Knaccudpukanuss u  HOMEHKIATypa KpacuTeneid. Xumudeckas  KiaccUpUKaIus.
Texnuueckas kmaccudukanus. Krnaccubukanus mno obmactam  npumenenus. FDC-
kiaccudukanus (CHIA). CnpaBounas nurepatypa o kpacurensm. Colour Index.

Knaccel  kpacuteneit 1Mo TEXHHMUECKOW Kiaccu(UKAIMK: KUCJIOTHBIE, OCHOBHBIE,
MpPOTpaBHbIC, NPSAMbIC, AKTHBHBIEC, KyOOBBIE, AWCIEPCHBIC, PACTBOPUMBIE B OpPraHMYECKHUX
cpenax, MUIMEHTHI, TJaKi, KOMIOHEHTHI U1l OKUCIUTEILHOTO KpaIlleHHS..

OcHoOBHBIE KJacChl KpacuTesel, UCroib3yemble B (hapMalleBTUUECKON U KOCMETHUYECKOM
MPOMBILIJIEHHOCTH, METOJAbl MX MOJIYYEHHS] U KOJOpPUCTHYECKHE CBOMCTBA. llosmMeTHHOBEIE,
apUJIMETAHOBBIEC, AaHTPAXMHOHOBbBIE, APUIIAMUHOBBIEC, A30METUHOBBIE KPACUTEIH, a30KPACUTENH,
WHJIUTOU/IHBIE€ KPACUTENH.

Brimycknbie (hOpMBbI OpraHUnYeCcKUX KpacuTeNel U MUTMEHTOB.

Kpacurenu u kpacsiue cocTaBsl 17151 BOJIOC.

OcHoOBHBIE MOKAa3aTeNu KavyecTBa KpacuTenei i (apMaleBTHUEeCKONH M KOCMETHUYECKOM
MPOMBILIJIEHHOCTH U METObI UX KOHTPOJISL.



4. O0beM yueOHOM THCHHMILINHBI

B 3aueTnbix | B akangem.
Buner yae6HOI paboThI eIMHHUIIaX gacax
OO0masi Tpy10€eMKOCTh IMCUUILIMHBI 10 Y4€0HOMY IJIAHY 4 144
AyIHTOPHBIE 3aHATHSI: 0,58 21
Jlexuunu (Jlek) 0.28 10
[IpakTnueckue 3ansrus (113) 0.31 11
JlabopaTtopust - -
CamocrositesibHas padora (CP): 3,17 114
Kypcosas pabora - -
Pedepar - -
CaMoCTOsATENbHOE N3YUCHUE PA3ICIOB JUCITUTIIMHBI 3,17 114
Bua nToroBoro KOHTPOJIsi: IK3aMeH 0,25 9

AHHOTanus padoyeil NPporpaMMbl AU CHHUILIMHBI
«IIpombinutenHas opranmveckas xumus» (61.B.0/1.18)

1. Hear aucuunaMHbl - GOpMUpOBaHHE Y OOYYArOIIMXCS CHCTEMATH3HPOBAHHBIX
3HaHUU O MCTOAaxX CUHTE3a, XUMHUHN U TEXHOJIOTHU MMOJTYYCHHUA MHOI'OTOHHAXXHBIX OPraHUYCCKUX
MIPOAYKTOB, IIUPOKO HUCIIOJIB3YIOIINXCS B TPOMBIIIUIEHHOCTH U HAPOJHOM XO3SIICTBE.

2. B pe3yabtrare u3yYeHHs AUCHUILUIMHBI OOyYalIIMiicd MO mporpaMmme
0akajiaBpuaTa J10JIKeH

Obnadams cnenyronumu npodeccunoHanbubiMu (1K) komneTenusamu:

- CHOCOOHOCTBIO M TOTOBHOCTH OCYILECTBJISATh TE€XHOJOTMYECKHH MpOIlecC B COOTBETCTBUHU C
perJaMeHTOM M HCIOJIb30BAaTh TEXHUYECKHE CPEICTBA AJIsi M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB ChIpbs U mpoaykuuu (ITK-1);

- CIOCOOHOCTBIO TNPUHUMATh KOHKPETHbIE TEXHHYECKHE pelleHuss TMpu pa3zpaboTke
TEXHOJIOTHYECKHX IPOLIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C Y4ETOM
HKOJIOTHYECKUX mocieacTBui ux npumenenus (I1K-4);

- TOTOBHOCTHIO HCHOJIb30BaTh 3HAHHWE CBOWCTB XUMHUYECKHX 3JEMEHTOB, COCIWHEHUN U
MaTepHaJIOB Ha MX OCHOBE JIJIs pelieHus 3a1a4 npodeccnonansHoi nesrenbaoct (I1K-18).

3HaAMb.

- OCHOBHBIC MEXaHU3MbI PEAKIM OPraHUIECKON XUMHH;

- OCHOBHBIE CIIOCOOBI HedTe-, Ta30-, yrienepepadboTKu B MOIYIPOAYKTbI OPraHHYECKOTO
CHHTE3a;

- CrmocoObl MOJYYEHHS KITFOYEBBIX OPraHWMYECKUX COCIMHEHHU IJIi MHOTOTOHHA)KHOTO
CHHTE3a;

- MPUMEHEHHE OCHOBHBIX MPOJIYKTOB U MX ITPOM3BOIHBIX B HAPOTHOM XO3SHCTBE;

- CrMoCOObI KOHCTPYHMPOBAHHUS TEXHOJOTHYECKMX CXEM ISl CTaHAAPTHBIX IPOIECCOB
MIPOU3BOJICTBA MPOYKTOB OPraHHUECKOW XUMUH;

ymemy:

-aHaJIM3UPOBATh PA3JIMYHBIC METOJIbI MOJYYCHHS MPOJIYKTOB OCHOBHOTO OPraHUYECKOTO
CHHTE32, BBIOpaTh Han00JIee TEXHOJIOTHUECKH MPUMEHUMYIO CXEMY TIOJy4ICHHUs BEIIECTBA;

- POYECTh TEXHOJIOTHUYECKYIO CXEMY XUMUYECKOTO MPOU30ICTBA;

- TI0 CXeM€ COCTaBUTh OTIMCAHKE TEXHOJIOTUIECKOTO MPOIECCa;

- OIIPEICTUTh CIIOCOOBI OUMCTKH BBIACISIEMOTO BEIIECTBA.

enadems.

- HaBBIKAMH COCTABJICHHSI TEXHOJIOTHYECKUX CXEM XHMHUYECKUX MPOU3BOJICTB U BhIOOpA
o0opynoBaHuUs;

- OCHOBHBIMH METO/IaMU OPTaHUYECKOTO CHHTE3a;




- OCHOBHBIMM MCTOAAMHM aHaJIM3a MJIA TOATBCPKACHHUA COOTBCTCTBHUA KPUTCPUIAM
KaucCTBa MPOAYKTOB OPraHU4YCCKOro CMHTC3a.

3. KpaTkoe copepxxaHue JMCUMILIUHBI.

1. Beenenne. Kpartkass uctopusi pa3BUTHSI TPOMBIILIEHHOCTH OPraHUYECKOro CHUHTE3a,
3HAYEHHE /I HAPOIHOTO X035KCcTBA. [IpOAYKTHI TPOMBIIIJIEHHOCTH OPTAaHUYECKOTO CUHTE3a KaK
WCXOJHBIC BEHISCTBA JUIS TIOJMYYCHHS] MOHOMEpPOB, OHMOJIOTMYECKH aKTUBHBIX BEIIECTB,
MMOBEPXHOCTHO-AaKTUBHBIX  BEIIECTB, IUIACTH(UKATOPOB, TOIUIMBA, WX XapaKTCPUCTHUKA.
OcCHOBHBIE UICTOYHUKH ChIPBS, UX XapaKTECPUCTHUKA.

2. Ilpomeccel oOKuCIEHUS € TUApUpOBaHMs. Poyib MpoIeccoB OKHCICHUS B
MIPOMBIIIJICHHOCTH OPraHuyeckoro cuHre3a. COBpEeMEHHBIE MPEACTABICHUS O MEXaHM3Max
peaKluii OKUCIEHUS OpraHuyeckux coefauHeHui. [IpompinuieHHble okucauTenu. OKHCIICHHE
pPa3IMYHBIX KJIACCOB OpraHUYecKux coeauHeHuil. JKumakodasHeie U TazodazHble MPOIECCHI
OKUCITIEHUS  YTJIEBOJIOPOJIOB,  CHOUPTOB,  ampAerugoB.  OKUCIUTENBHBIA  aMMOHOJMS3.
Knaccudukanus, CeneKTHBHOCTh, MEXaHW3M pEaKIUi THAPUPOBAHUS HA TETEPOTCHHBIX
karanuzaTopax. [‘uapupoBanue geHona, aHWINHA, OKCHJIA YIIIEpO/a.

3. Tmaponus, ruapartanus, sTepudukanus, aikuidpoBaHue. l[IpuMeHeHHe peakiuil
TUAPOJN3a, TUAPATAINH, dTepUPHUKAIIMNA B TPOMBIIIUICHHOCTH. [ HAPOIIN3 TajJoreHIpON3BOIHBIX,
HUTPHUJIOB, CIOXHBIX 3¢upoB. [Iporeccsl rumpaTanuu >TUICHOKCHIA, OJe(hUHOB, aleTHIICHA.
Orepuduxanus. [Iporeccs ankumupoBaHus napa@uHOB U ApOMATUUYECKUX YIIIEBOAO0POIOB.

4. Peaknum ranoreHupoBaHus. lcnonp3oBaHME peakUHMid TANOTEHUPOBAHUS U
TaJIOTEHIIPOU3BOAHBIX B OpraHudeckoM cuHTe3e. Knaccudukaius peakmuii raJoreHupOBaHUS.
Peakun paaukanbHOTO 3aMECTUTENHHOTO TAJOTCHUPOBAHMS AJIKAHOB M QJIKEHOB. 3aMelleHUe
TUAPOKCUIIBHOM TPYNIbl Ha rajoreH B CIHUPTaX M KapOOHOBBIX KHUCIOTaX. 3aMEeCTUTEIbHOE
raJIOTEHUPOBAHUE KAPOOHWIBHBIX COEAMHEHUH. XIJIOPUPOBAHME CHUHWIBHON  KUCIIOTHI.
layioreHupoBaHue apoMaTHYECKUX COCAMHEHUN B sAPO W OOKOBYIO II€Tb. AJAWUTHBHOE
raJlOr€HUPOBAHUE AJIKEHOB W alleTWIEHA. ['MaporajoreHupoBaHHE AQJIKEHOB M allETUJICHA.
Peaknun xmopruapupoBaHusl adKeHOB. AJJIUTHUBHOE XjopupoBaHue Oen3osia. OcoOeHHOCTH
(dbTopopraHMYecKUX COEAMHEHUMN, X CBOWCTBaA, nMpuMeHeHne. CrocoObl BBeACHHS aToMa (ropa
B OpraHM4ecKHUe COeAUHEHHUs. XIOPPTOPYTIEPOIbI.

4. O0beM y4eOHOM JMCHMILINHBI

B 3auetnBIX | B akapem.
Bubr yue6HOM paboThI eIMHHUIIAX yacax
O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 4 144
AyAUTOpPHBIE 3aHATHS: 0,58 21
Jlexuun (Jlek) 0,33 12
[TpakTnueckue 3anstus (113) 0,25 9
JlaGopaTopust - -
CamocrositesbHas padora (CP): 3,17 114
CaMOoCTOATETbHOE N3YUEHUE Pa3/IelIOB IUCIUTUIUHEI 3,17 114
Bua uToroBoro KOHTpoJIsi: IK3aMeH 0,25 9

AHHOTANUs padoyeil NporpaMMsl AMCUUIJIMHBI «OCHOBBI MPOEKTHPOBAHUSA MPOU3BOICTB
0HMOJIOrHYecKH aKTHBHBIX BemiecT» (B1.B.0O/1.19)

1. Heap aucuMnauHbl - (GOPMUPOBAHHE Yy CTYIEHTOB CUCTEMATHU3UPOBAHHBIX 3HAHHUH 00
0COOEHHOCTSIX M 3Tamax MPOEKTHPOBAHUS MPOU3BOJCTB OHOJOTMYECKH AKTHBHBIX BEIIECTB,
MOBBIIIEHUE TPOPECCHOHATBHBIX KOMIIETEHIINH B 00J1aCTH TEXHOJIOTUH TOHKOTO OPraHUYecKOro
CHUHTE3A.

2. B pe3yabTare u3ydyeHus JMCHUILIMHBI 00Y4YalOLIUiics MO MporpaMmMe 0akajaaBpuarta

HOJIKeH:



Obnaoams cnenyromumu mpodeccuonansabivu (I1K) komneTeHnusIMu:

- CIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTMYECKHI MPOLECC B COOTBETCTBUU C

perJaMeHTOM M HCI0JIb30BATh TEXHUYECKUE CPENCTBA AJIS U3MEPEHMSI OCHOBHBIX IapaMeTpOB

TEXHOJIOTMYECKOT0 TpoIecca, CBOMCTB chIpbst U npoaykimu (I1K-1);

- TOTOBHOCTBIO INPUMEHATh AHAIUTHYECKME M UHUCIIEHHBIE METOJbl PEIIECHUS IOCTABJIEHHBIX

3aJa4, HCIOJIB30BaTh COBPEMEHHBIE MH(OPMALMOHHBIE TEXHOJOTHH, IMPOBOAUTH 00pabOTKY

uHbOpMAlMM  C  HWCHOJB30BAHMEM  MNPHKIATHBIX  MPOTPAMMHBIX  CpPEACTB  Cdepsl

npo(hecCHOHATBHON JIEITETLHOCTH, HCIIOIB30BATh CETEBHIE KOMITBIOTEPHBIC TEXHOJIOTHU U 0a3bl

JAHHBIX B CBOEH Npo(ecCHOHANBHOW 00JIacTH, MaKeThl MPUKIAIHBIX IpOrpamMm Ui pacuera

TEXHOJIOIMYeCKUX apaMeTpoB obopynoBanus (I1K-2);

- CIOCOOHOCTHIO TIPUHMMATh KOHKPETHBIE TEXHMYECKHE pEIIeHUs Npu  pa3paboTke

TEXHOJIOTUYECKUX IPOLIECCOB, BHIOMpAaTh TEXHUYECKHE CpPEACTBA M TEXHOJOTMH C Y4ETOM

IKOJIOTMYECKUX TOCeACTBHI ux npumeHenus (I[1K-4);

- CIIOCOOHOCTBIO BBISIBJISTH U YCTPAHATh OTKJIOHEHUS OT PEXKHUMOB PabOThl TEXHOJIOTHYECKOTO

000pyI0BaHMUs U MapaMeTpoB TexHosorndeckoro mpoiecca (IK-11);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHME CBOMCTB XWMUYECKUX D3JEMEHTOB, COCIUHEHUH U

MaTepHaioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccnonansHoi nesirenbrocty (ITK-18).
3Hamy:

- OTJIMYUTEIbHBIE OCOOEHHOCTH XMMHUYECKUX MPOU3BOACTB OHOJOTMYECKU AKTHBHBIX
BELIECTB C TOYKM 3PEHUS DKOHOMHUKH, SKOJOTHHM, OXPaHbl TPyAd, KOHBIOHKTYPHl PBIHKA U
TpeOOBaHUH K XapaKTEPUCTUKE BBIITYCKAEMOIO MTPOIYKTA;

- 3Tambl MPOEKTUPOBAHUS XUMUYECKUX MPOU3BOJCTB U UX COJEpPKAHUE;

- YCTPOMCTBO M MPHUHIMI PAaOOTHI OCHOBHOIO TEXHOJIOTUYECKOTO O000PYAOBAHMUS,
IIPUMEHSAEMOI0 B TEXHOJOIMH OMOJIOTMYECKH AKTUBHBIX BEILECTB, KAK HA CTAJUSIX MOArOTOBKU
CBIPbSI U OUMCTKH KOHEYHOI'0 IIPOAYKTa, TAK U HA CTAJIMU XUMUYECKUX IIPEBpAILECHUI];

- KPUTEPUHU U METObI ONTUMHU3ALUN XUMHKO-TEXHOJOTMYECKOTO MPOLECCa;

ymemn:

- QHAJIM3UPOBATh AJLTEPHATUBHBIEC CXEMBI MOJIy4EHHs] OMOJIOTUYECKU AKTUBHBIX BEIIECTB
U BBIOMPATh ONTUMAJIBHYIO CXEMY IIPEBPAILEHUI C TOUKU 3PEHUS] SKOHOMUKHU U 3KOJIOTHH;

- IMPOEKTUPOBATh TEXHOJIOTHYECKYIO CXEMYy IPOM3BOJCTBA OMOJIOTMYECKH AKTHBHBIX
BEIIECTB UCXOJI U3 XMMH3Ma IIPOTEKAIOILEro Ipolecca;

- pelaTh 3a/1a4y 0 ONTUMH3ALMN PAOOTHI TEXHOJOIMUECKUX MOYIIEH;

enadems.

- METOJaMU IoJ00pa M pacdyeTa OCHOBHOI'O TEXHOJOIMYECKOoe 00O0pyHOBaHHE s
IIPOU3BO/ICTBA OMOJIOTMYECKU aKTHUBHBIX BEIIECTB;

- METOJaMU M TNOJXOJaMH K ONTUMH3AlMU pabOThl TEXHOJIOIMYECKUX MOJIYJIed B
IIPOU3BO/ICTBAX OMOJIOTNYECKH AaKTUBHBIX BEIECTB.

3. Kpartkoe coagep:xanue JUCHHUILIUHBI:

1. Beenenue

[IpoexTupoBaHUE XUMHUUECKUX MPOU3BOJICTB OMOJIOTMYECKH aKTUBHBIX BELIECTB: LEJU U
3agaun. OcoOeHHOCTH, OTIMYMs M TmpoOsieMbl pou3BoaAcTB BAB B cpaBHeHuMu ¢ apyrumu

XUMHYECKUMU MPOU3BOJICTBAMHU: OCHOBHOTO OpraHHYECKOTO CHHTE3A,
He(dTenepepabaThIBAIOIIMMU U HEOpraHudecKuMu. [IoHSATHE O TMOKUX aBTOMATH3UPOBAHHBIX
npousBojicTBax (I"AIIC).

2. Bornpocsl npukiagHON 3KOHOMUKHU B TexHOoJIorud BAB

Kpurepun sxoHOMUYECKOH 3((EKTUBHOCTH TNPOMU3BOJACTB M HUX 3aBUCUMOCTh OT
OCHOBHBIX TEXHOJIOTMYECKUX pemeHuil. CpaBHHUTENbHAs DKOHOMHUYECKAs XapaKTEpUCTUKA
npon3BoJcTB BAB u mpounx XxumMudeckux mpous3BoAcTB. OLiEHKAa TEXHOJOTMYECKUX PELICHUH,
o0ecreynBarIUX MOJy4eHHEe MHHMMyMa CE0SCTOMMOCTH MpPOAYKIMH U OIpeaesieHHe ee
3aBUCHUMOCTH OT ITapaMeTPOB Mpolecca.

3. OTtanbel NPOEKTUPOBAHMS



HompoektHsle  pabotel.  McciaenoBanue — anbTEPHATUBHBIX  CXEM  IOJIyYCHHS
OMOJIOTUYECKU-aKTUBHBIX BEIIECTB. DKOHOMHUYECKHE M JKOJOTHYECKHE KpHUTEepUH BbIOOpa
CXeMBl CHHTE3a M €ro OOOCHOBAaHHME Ha MpPUMEPe KOHKPETHBIX OMOJOrHYECKH-aKTHBHBIX
coequnenuil. JlabopaTopHbie uccienoBanus. JlabopaTOpHBIA peryiiaMeHT: COJAep)KaHHE |
CO3JIaHueE.

Opranuzanus 10poekTHbIX pabot. IlocnenoBaTenbHOCTh — BBIMOJIHEHUS — IIPOEKTA.
OcHOBHbBIE CTAaIUU MPOEKTUPOBAHUS U HCXOJHbIE AaHHbIE. MOIIHOCTh NPOU3BOJACTBA, TOYKA
CTPOUTENILCTBA, ITPOOJIEMbI 00ECIIEUEHHOCTH ChIPHEM M DHEPIeTUKOW, OTXO/bl IPOU3BOJICTBA U
UX YTUIN3aLUs. DKOJOTUS U IPUPOJOOXPAHHBIE MEPOIIPUSTHS.

OcHOBHBIE MOJYIM TEXHOJIOIMYECKOro mnpoiecca. [loAroroBka ChIpbs, XUMHUYECKOE
IIpEBpaLICHUE, PA3ICICHUE M OYMCTKA IPOAYKTa, YTWIM3aLUA OTXOAOB. TexHosormdeckas
cXeMa IIPOM3BOJICTBA. ABTOMAaTH3aIUs U YIPABIEHUE TEXHOJIOTUYECKUM IPOIIECCOM.

AHanu3 MarepHalbHbIX MOTOKOB Ha CTaausX. BinsHue KOHBEpCUU MCXOJHOIO ChIPhS Ha
CTaJIuu XUMHUYECKOTO IpeBpalieHus. MaTepuaibHblil OanaHc.

OnBITHO-IPOMBIIIEHHBIH, MyCKOBOW M TEXHOJIOTUYECKUH DETJIAMEHT: COJEp)KaHUE U
CO3/IaHUE.

4. TexHnonoru4yeckoe 00OPyI0BaHUE U €TO pacyer.

Texnonornueckue onepauuy U 000pyI0BaHUE CTaIUU MMOATOTOBKH CBHIPhSl U MaT€pPHAJIOB
XapakTepHble s Mpou3BoJcTBa BAB u ux nomynponaykros. TpaHCOPT ChIpbS U MaTEpPHAIOB
Ha TNpeaupusATHAX 1o Mpou3BoACTBY BAB. TeruoBble cXemMbl TEXHOJIOIMYECKHUX IPOLECCOB.
OnTumu3anus TerI000MeHHON annapaTypsl U TEIUIOBBIX CXEM [0 CYMME 3HEPro-MaTepuaibHbIX
3arpaT. TexHOJOrM4eckue TMpolecchl U OO0OpyIOBaHUE CTaJUU pa3felieHuss W OUYUCTKU
MPOJIYKTOB B mpon3BojicTBe bAB.

PeaknmonHoe o0opymoBaHNEe M PEAKTOPHBIE CHUCTEMBbI B Mpou3BojcTBe BAB. Pexumbl
JKCIUTyaTallMM  PEaKLUUOHHOro o0opynoBaHMs. MecTro W 3HauY€HUE MEPUOJUUYECKHUX,
HENpEepbIBHBIX U KOMOMHHMPOBAHHBIX IPOILIECCOB B MPOU3BOJACTBaX BAB M mpoMexyTO4HBIX
IIPOJYKTOB JUISl UX TOJTY4CHHUS.

5. DnemenTs! anaym3a u cuHTe3a XTC B TexHonorusx bAB.

Kpurepnn ontumMusanmy XMMHKO-TEXHOJIOTHYECKOrO Inpouecca. IIpuBeneHHbie 3aTpaThl
U uX cTpykTypa. Iloaxoapl K NPUHATUIO PEIICHUI MO ONTUMM3ALMU PabOThl TEXHOJIOTHYECKUX
Moayie. [Tpumepsr.

4. O0beM yueOHOH TUCUMIITIMHBI

B 3aueTHBIX B akanem.
Buabl yueOHoii padoThI ¢ IMHAIAX qacax

O01mas TPyA0eMKOCTb JMCIHHIIJIMHBI 10 Y4eOHOMY IVIaHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,83 30
Jlexuunm (JIek) 0,50 18
JlaGopaTtopHsbie 3ansTHs (J1ab) - -
[Ipaktueckue 3anstus (113) 0,33 12
CamocrositeanHnast padora (CP): 1,92 69
CamocTosATENbHOE U3YUYEHUE PA3/IEI0B AUCITUIIIIMHBI 1,92 69

Bujx koHTpOJISI: 3a4eT /IK3aMeH 0,25 Ox3amen (9)

AHHOTaUHs padoyeii nporpaMmsbl AucUILIMHBI «OcHoBbI Onoxumumn» (b1.B.0/1.20)

1. Heap AucUMMIMHBI - GOPMUPOBAHUE Y CTYACHTOB 0a30BbIX 3HAHHM, HEOOXOIUMBIX
JUIL U3Y4YEeHUS] MEXaHHU3MOB JeHCTBHS OMOJIOTMUYECKH AaKTUBHBIX BEIIECTB M JJISi MMOHUMAaHUS



IIPHUHIHXIIOB 6H0paL{I/IOHaJ'IBHOI‘O noaxonaa K CO3JaHHUIO HOBBIX COCﬂHHeHHﬁ, HCIIOJIL3YCMBIX B
00J1aCTH CPENICTB 3AIUTHl PACTCHUNA U MEJUIIMHCKON XUMUHU.

2. B pesyabrare wu3y4YeHHs JAUCHUIUIMHBI O0Oy4Yamoumiics 10 TporpamMme
0akajiaBpHaTA 0JI/KEH:
Obaaoams crnienyromumu odmenpodeccuonansabiMu (OI1K) komnereHnmsMu:

- CHOCOOHOCTP M TOTOBHOCTH HCIIOJB30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JMCIMILIMH B ipodeccuonanbHoil nesrensHocTr (OI1K-1);

- TOTOBHOCTh HCIOJB30BAaTh 3HAHWS O COBPEMEHHON (u3Wueckol KapTUHE MHpA,
[IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA JUIsI TOHHUMaHUS
OKpyXaroriero mupa u sisiieanii npupoast (OI1K-2);

- TOTOBHOCTh MCIOJb30BaTh 3HAHUS O CTPOECHUHU BEUIECTBA, MPUPOAEC XUMHYECKOW CBS3H B
pPa3IMYHBIX KJIaccax XHMHYECKUX COEAMHEHUN JJIs TMOHUMAaHUS CBOMCTB MaTepHalioB U
MeXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINUX B OKpyxkatomieM mupe (OITK-3).

3HamMb:

- OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI YTJI€BOJAOB, HYKJIEMHOBBIX KUCIIOT, OEIKOB U IPYTUX
OMOMOJIEKYII CIIOKHOTO CTPOEHMSI, MPUHIMIBI ()EPMEHTATUBHOTO KaTalu3a M MHTHOMPOBAHUS
(epMEeHTOB, OCHOBHbIE METa0OJIMYECKHUE IYTH, MEXaHU3Mbl PErySLUU >KU3HENEATEIbHOCTH
MHOTOKJIETOYHBIX OPTaHU3MOB, OCHOBHbIE MEXaHU3MbI OMOTpaHCPOPMAIN KCEHOOMOTHKOB;

ymemy:

- HCIOJIb30BaTh MOJYYEHHbIE MPH H3YYEHUU Kypca 3HAHMUS i1 OHOpallMOHAIBHOTO
KOHCTPYHUPOBAHUS HOBBIX OMOAKTUBHBIX COCTMHEHUH;

- BBISIBJIATH (DYHKIIMOHAIBHBIE TPYIITEI B COCTaBE HOBBIX COEAMHEHHA, KOTOPHIE MOTYT
IIPEBpAILaThCsl B IeNaTOTOKCUYHBIE U MYyTareHHble TPYNIBlI B pe3ysnbTaTe OMOTpaHCchopMaluu
MOHOOKCHUT'€HA3aMH;

enademsn:

- TEPMHUHOJIOTHEN B 00JIaCTH OMOXUMHH M MOJIEKYJISIPHOW OMOJIOTHH;

- METOJAO0JIOTHEH OMOXMMHYECKOTO0 TOJX0Ja K M3Y4YEHUI0 XUMHHM OHOJIOTHYECKU
aKTHBHBIX BELIECTB.

3. Kpatkoe cogep:kaHue AU CHUIIIHHBI

BBenenue.

Ponp Onoxumuu B M3y4eHUU MEXaHU3Ma JeHCTBUSA OMOJIOTMYECKH AKTUBHBIX BEILECTB.
Bo3HUKHOBEHHE KM3HM, HBOJIOLMS JKUBBIX CHUCTEM. BHOJOrMueckue OCHOBBI CYIECTBOBAHUS
AKUBBIX CUCTEM.

CTpyKTypHbIE MOJIEKYJIbI OMOMIOJINMEPOB

CrtpoeHre U XMMHUYECKHE CBOICTBA MOHO-, JM-, OJIUTO- U MOJMCAXapHJOB; UX POJb B
KUBOW MpPUPOJE M MHCIOJIb30BaHME B IPOU3BOJICTBE JieKapCTBEHHbIX (opM. CrpoeHue
PUOOHYKJIIEMHOBBIX M JI€30KCUPUOOHYKIEMHOBBIX  KHUCIOT. Ilpomeccel  perumkanuw,
TPAHCKPUIILMU U TpaHCIAIMU. XUMUYeCKUi MyTareHes3. IIpon3BogHbIe HYKJIEOTHIOB B KAUeCTBE
JeKapCTBEHHbIX cpelcTB. CTpyKTypHble Kiacchl JunuaoB. CTpoeHue KIETOYHBIX MeMOpaH.
IlaccuBHBII W aKTHUBHBIA TpaHCIOPT BELIECTB uepe3 KiIeTouyHble MeMmOpaHbl. CTpoeHue
O€IKOBBIX aMUHOKUCIIOT U MX Kiaccudukauus. HesameHumble ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI.
Ponb (QyHKIIMOHANBHBIX TPYNI aMMHOKHUCIOT B Oenkax. IlepBuuHas, BTopu4Has, TpeTUYHAs U
YeTBEepTUYHAs CTPYKTypa O6enkoB. [lenTupl, 61Ky 1 uX QyHKLIUH.

DepMEHTHI

Homenknatypa u kinaccudukauus ¢epmentoB. Teopun (epMeHTATHBHOTO KaTalln3a.
MexaHu3MBbl peryasiiuy aKTUBHOCTH ()EPMEHTOB, OCOOCHHOCTH aJUIOCTEPHUYECKUX (HDEPMEHTOB.
[IpocTeTnyeckue rpymnmnsl, KopepMeHT U KOPaKTOpbl. BuTaMuHbl B posiu MpeaecTBEHHUKOB
KopepMeHTOB. KOHKypeHTHOE, HEKOHKYPEHTHOe M OECKOHKYPEHTHOE HHIHOMpOBaHUE
(bepMeHTOB.

Mertaboau3m

B3anMocBsa3p kaTa®oJMYECKUX M aHAOOIMYECKUX NpPEBpallleHHH, WX JOKaIu3alus.
JIuHeliHble M NMKIMYECKHE IIPEeBpAIleHUs] METa0OIUTOB. AneHo3uHTpudochaT B posin



YHUBEPCATHPHOTO  HOCHTENS  XUMHYECKOW DJHEPTMM B  METAa0OJMYECKHUX  IpOIeccax.
Karabonuyeckue mpeBpaiieHust YrieBoJ0B, aMUHOKHCIOT U JKUPHBIX KHCIOT; TCHEPUPOBAHUE
BOCCTAHOBUTEJILHOTO TMOTEHIIMAIAa U SHEPreTUYECKUE BBIXOAbl 3THUX MPOLIECCOB. ASpPOOHBIN U
aHadpoOHbI Karabomm3Mm Tmoko3bl. Llukn Kpebca. OxucnutensHoe QochopuirpoBaHue u
cunte3 AT®. ®orocuntes. Potocucremsl | u Il. Xumusm accuMuiiaiuu JUOKCUAA yriepojaa u
ki KanpBuHa. BrocruHTe3 yriteBo10B, JKUPHBIX KHCIOT, aMUHOKHUCIIOT, TICNITHIOB U OCITKOB.

HeliporymopanbHas perymsanus

OcHOBHBIE TPUHIMIBI HEUPOTyMOPAIBHON peryiasuuu. [OpMOHBI, IIUTOKWHBI W
Helipomeauatopel. I[lpuposa TOPMOHOB, TPHUHIUII PETYJSIIUA OOMEHHBIX IPOIIECCOB B
MHOTOKJICTOYHBIX OpraHu3Max C OOpaTHOW CBSI3bI0 MEXKIY CEKPETHUPYIOIMIMMH TOPMOHAMHU
Kerne3aMu BHYTpeHHeH cekperuu. CTepouaHble TOPMOHBI, aJpEeHANMH, MENTHIHbIE TOPMOHBI.
['opmoHanbHBIE CUCTEMBI YETOBEKA, HACEKOMBIX U PACTEHHIA.

MeTab0au3M KCEHOOHOTHUKOB.

depMeHTaTUBHBIE CHUCTEMEI, MpeHa3HAYCHHBIC JUIS ouorpanchopmanuu
KCEHOOMOTHUKOB. HeuzbuparenbHbie MOHOOKCHUT€HAa3Bl. NHykTOpHI o00pa3oBaHus
MOHOOKCUTE€HA3 B KadyeCTBE HSKOTOKCUKAHTOB. JIBe a3zl B MeTabosim3Me KCEHOOMOTHKOB.
I'moTatnon.

Mexanusmbl  00pa3oBaHUsI aKTUBHBIX (OPM  KHCJIOpPOJAa B  JKHUBBIX  KJIETKa.
['uniepokcuaHBII W OKCHUIATUBHBIM cTpecc. MeXaHW3M OKHCIUTEIBHOTO TMOBPEXKICHUS
KOMIIOHEHT KJIETOYHbIX MeMOpaH. CynepokcujaucMmyrasa W Karajasa. [lpupoanbie
AHTHOKCHUJIAHTEI.

4. O0beM yueOHO TMCUUIITIMHBI

Bunpr yue6HO#M paboThI B 3ayerHBIX B axanem.
eUHAIIAX yacax

OO0masi Tpy10€eMKOCTb JUCHUIIIHHBI 110 Y4e0HOMY IJIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 0,27 10
Jlexkun 0,27 10
[IpakTrdeckue 3aHATHS - -
JlaGopaTopust - -
CamocrosiTejibHasi padoTa 3,47 125
CaMOCTOSATEILHOE U3YUYEHUE Pa3/ICIIOB AUCITUILIMHBI 3,47 125
Buja KoHTpOJIsi: 3a4e/IK3aMeH 0,25 (9) ax3amen

AHHOTanMs padoyeii MPOrpaMMbl AUCHUILTHHBI «OcHOBBI KocMeToJiorum» (51.B.0/1.21)

1. Hear npenomaBaHusi IHCHUILUIMHBI — (OPMHPOBAHHUE 3HAHUK O CTPOCHUU W
(GYHKIIMOHUPOBAHUHU KOXHU U €€ MPUAATKOB, MPUHIIMIIAMHU YXOJa 32 KOXKEH, MaToJOTHYeCKUMU
COCTOSIHUSIMHU KOXH U METOJaMHU KOPPEKIUHU JaHHBIX HEJOCTATKOB.

2. B pe3yabraTte wu3yYeHHs JAUCHUIUVIMHBI O0ydawumiics N0 mNporpamme
0akaJlaBpUATAa 0JIKEH
Obnaoams cnepytomumu  odbmenpodeccuonansabiMu  (OIIK) mpodeccuonansubivu  (I1K)
KOMITETEHITHSIMU:

- TOTOBHOCTb HCIOJb30BaTh 3HAHHUA O COBPEMEHHOW (U3NYECKON KapTHHE Mupa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA JUIsl TIOHUMaHUSA
OKpy»Karoliero Mupa u sisnenuii npupoast (OITK-2);

- TOTOBHOCTb MCIOJIb30BaTh 3HaHMs O CTPOEHUU BEILLECTBA, IPUPOAEC XUMHUUYECKOH CBSI3U
B Pa3NMYHBIX KJaccaX XWMHUYECKUX COEAMHEHHWH JUIi MOHMMAaHHUS CBOMCTB MaTepHAlIOB H
MeXaHHW3Ma XMMHUYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpYyxkatomem mupe (OI1K-3);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHMUYECKHUX DJIEMEHTOB, COCIUHEHUN U
MaTepHaoB Ha MX OCHOBE JUIs pelieHus 3a1a4 npodeccnonansHoi nesrensrocty (I1K-18).



3HamMb:

- CTPOEHUE KOXKH U €€ NPUIATKOB;

- 0COOCHHOCTH (PU3UOJOTHUECKUX TPOIIECCOB, MPOTEKAIOLINX B KOXKE;

- OCHOBHBIE JTa0OpaTOPHBIC U (YHKIIMOHATHHBIC TUATHOCTUICCKUE 00CIICI0BAHMS,

- 0COOCHHOCTH MPOSIBIIEHUS] OCHOBHBIX I'PYIII KOKHBIX 3a00JIEBaHUI U UX JICYCHHUE.

ymemb:

- OCYILECTBJIATH PALMOHAIBHBIA YXOJI 32 KOXKEH M BOJIOCAMH B 3aBHCUMOCTH OT MX THIIA
COCTOSIHUS;

- WUCTOJIb30BaTh TIOJyYEHHBIE 3HAHUS O CTPOCHUH KOXH, €€ TMPHUAATKOB W
(U3MOJIOTHYECKUX TIpoIleccaXx B KOXKE MPH pa3paboTKe HOBBIX BHJIOB (hapMaleBTHUECKOW M
KOCMETHYECKOU IMPOAYKLIUH.

enademsn:

- METOJaMH ONHMCAHUS OCHOBHBIX MPOSBICHUH KOCMETHYECKHMX HEIOCTATKOB,
00yCIIOBIICHHBIX ITATOJIOTHIECKAM COCTOSTHUEM KOXKH;

- METoJaMH  TEOPETHYECKOTO ¥  OSKCIEPUMEHTAIBHOTO  HWCCIENIOBAaHHUS B
npoecCHoOHANTBHOU e TETLHOCTH.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

1. Mopdonoruueckne u (HU3HOJOTHYECKHE OCOOCHHOCTH KOXHM M €€ TPHAATKOB,
O0COOEHHOCTH CTPOCHUS MUMUYECKOW MYCKYJIaTyphl

1.1. Crpoenue xoxu. OyHKIMS, CTPOCHUE U (PU3HOIOTHUS KOXKHU. DMOPHOTEHE3 KOXKH.
Omunepmuc. Keparnnorenes. Menanorene3. Knerkm Jlanrepranca. Jlepma. KoumareHoswie,
ANIacTUYECKHEe U PEeTHKYJIspHble BoJiokHAa. Kietkn nepmbl. [loakokHO-)KHpoBasi KieTdarka.
NunepBanus koxu. KpoBo- n mumdbooOpamienne. BozpacTHas 3BOJIIOIUS KOXKH.

1.2. ITpunatku koxxu. DYHKIMS, CTpOEHUE W (DU3HOJIOTHS CATBbHBIX M MOTOBBIX JKEIIE3.
OMOpHOTEeHe3 U BO3pAcTHAs SBOJIONHSA. XUMHUUYECKHH COCTaB CEKpeTa KeN€3 U THIl CEKPEIUU.
NunepBanus. KucinoTHo-)KUpoBasi MaHTUS KOXKHU. BcachiBaHKE BENIECTB Uepe3 KOKY.

OyHKIUA, CTpoeHWe © (U3HOJOTHUS BOJIOC M HOTTEH. JIMMHHBIC, MYIIKOBBIE H
HIETUHUCTBIE BOJIOCHL. Da3bl pa3BUTHs BOJIOCSHOTO (osumkyna. IHHepBauus U TOPMOHAIbHAS
perynsanus. PacoBeie 0COOEHHOCTH CTPOESHHS BOJIOC.

2. IIpyHIMIBI pAMOHAIIBHOTO yXOJa 33 KOXKEH JIUIa U TeJla, 32 BOJIOCAMH U HOTTSIMU

2.1. Tunsl koxu. [TpuHUIMIBI yX04a 3a KOXeW. TUIbl KOXK: )KUPHAs, cyXas, HOpMajbHas,
yBsigatomias. CoBpeMeHHbIE J1a00paTOpHblE M KIMHUYECKHE CIOCOObI TECTUPOBAHUSA KOXKH.
[IpodunakTuyeckuii U TUTHEHUYECKUI yXOJl 3a KOXKeH: OYHIleHHE, YBIa)XKHEHHE, MUTaHUuE,
3amuTa. KocMeTnuyeckue cpeacTna, UCOIb3yeMble B 3TUX LiesX. BinusHue Tuna koxu u obpasza
YKU3HU Ha BBIOOP KOCMETHYECKUX CPEJICTB.

2.2. Tunel Bojnoc. I[lpuHuumnel yxona 3a Bosiocamu. Tumbl Bojoc. [IpuumHBI cyXocTH
Bojioc. [IpodunakTrueckuid U TUrHEHHMYECKUH yXOJ 3a BOJOCAMHU: OYHINECHHE, YBJIaKHEHUE,
nuTaHue, 3amura. KocMernueckue cpeacTBa, UCMOJIb3yeMbIE B 3TUX LIEJISIX.

3. Kocmernueckue HeQOCTAaTKHU, OOYCIOBIECHHBIC MATOJOTMYECKUM COCTOSHHEM KOXH,
NPUHLHUIIBI UX JiedeHus. VcTopus nepMaTroBEHEpOJIOTMHM: OCHOBHBIE 3Talbl U HX pOJib B
Pa3BUTUHU U CTAHOBJICHUH JIEPMATOBEHEPOJIOTUH KaK HAaYKH.

ITatomopdonorus koxwu. Ilaronornyeckue mpoueccsl, MPOTEKAIOIINE B MUIAEPMUICE U B
aepMe, W uX TposiBiaeHHs. Mopdonoruueckue 5JIEMEHTHl KOXKHBIX ChINICH: MEepBUYHBIE U
BTOpUYHBIE. [IpUHIMIBI AMATHOCTUKH KOXHBIX Oose3Heil. [IpuHIUIBI JeueHus: KOXKHBIX
Oone3Hel. AJuiepruueckuil AepMaTUT U MEJUKAMEHTO3Has TOKCukoAepMus. [IpuHiuns! oOrieit
Y MECTHOM TEpanuu B 3aBUCUMOCTH OT CTENEHU BBIPAXKEHHOCTH BOCHIAJIUTEIBHOU PEAKIIMH.

Heliponepmaro3sl: 3yasine U my3slpHbIE JEPMAaTO3bl, HEHPOJEPMHUT, IOYECYXA, [ICOPHA3,
KpPAaCHBIH IIJIOCKUH JIMIIAN.

Nudexkunonnsie 3a0071eBaHus KOXKH: THOJEPMUU, B TOM YHCIIE YTPEBasl ChIllb; BUPYCHBIE
3a00JieBaHUsI, B TOM YHCIIe OOPOJaBKU; TPUOKOBBIE 3a00JIeBaHMsI; MTapa3uTapHbIe 3a00IeBaHUS.

Hucrpopuueckue 3a601€BaHUST KOXKH, B TOM YUCIIE UXTHO3 U MPOTepusl.



HoBooOpa3oBanusi KOxu: MelaHoma, 06azainnoma, pak KOXKH U JIpYrue 3710Ka4eCTBEHHbBIC
HOBOOOpa3oBaHus KOXH. Jl0OpOKaueCTBEHHBIE OIyXOJIM KOXKHU M MPEIPAKOBBIE COCTOSHUSI.
KosxHble nposiBieHus: BeHepuueckux 3aboneBanuii 1 BUYU-undexuun.

4. O0bém yueOHOM THCHUILINHBI

. B 3auérnbix | B akazem.
Bunpsl yaeOHOI paboThI
SIMHUTIAX gacax

O0mas TpyI0EMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IUIAHY 2 72
AyAUTOpPHBbIE 3aHATHS: 0,11 4
Jlexuunu (Jlek) 0,11 4
[Tpaktueckue 3anstus (I113) - -
JlabopaTtopust - -
CamocrositesbHas padora (CP): 1,78 64
Pedepar 0,89 32
CaMOCTOSATeIbHOE U3YUEHUE PA3JICIIOB JIUCITATIIHHBI 0,89 32
Buja koHTpOJIA: 32a4éT 0,11 4

AHHOTANUA padoyeil NPOrpaMMbl TUCUUILIMHBI «OCHOBBI CTAHAAPTU3ALMH
JekapcTBeHHbIX cpeacTB» (B1.B.0/1.22)

1. Ileas nmpenogaBaHMsA AUCHMILUIMHBI — (OPMUPOBAHHE 3HAHUN MO TEOPETUUYECKUM
OCHOBaM CTaHAApPTH3allMd M KOHTPOJIIO KauecTBa JIEKAPCTBEHHBIX CPEICTB, OCHOBHBIE
MIPUHIIUIIBI OPraHU3alMU TPOU3BOJICTBA, CUCTEMBI OLIEHKU U KOHTPOJIS KauecTBa JIEKApCTBEHHBIX
CPEICTB.

2. B pe3yabrare wu3ydYeHHs JAUCHUILVIMHBI O0y4Yawlnuiics M0 mNporpamMmme
0akajiaBpUaTa J10JIKeH
Obnadams cnenyromumu  obmenpodeccuonanbubiMu  (OIIK) mpodeccrnonansupiMu  (11K)
KOMITETEHIIUSIMU:

- TOTOBHOCTH UCIOJIB30BaTh 3HAHMS O CTPOCHUU BEILECTBA, MPUPOAEC XUMUUYECKOI CBSI3U
B Ppa3NUYHBIX KJlaccaX XMMHYECKUX COCIMHEHUH /i NMOHMMaHHs CBOWCTB MaTepUaloB U
MEXaHHU3Ma XUMHUYIECKUX POIIECCOB, MPOTEKAIOIINX B OKpyx)atomiem mupe (OITK-3);

- BJIaJICHUE OCHOBHBIMH METOJaMH, CIIOCOOaMU U CPEACTBAMHU IOIYYEHHUS, XPaHEHUS,
nepepaboTku MHPOpPMAINK, HABBIKAMU PabOThl C KOMIIBIOTEPOM KaK CpPEICTBOM YIPaBICHUS
undopmarmeii (OITK-5);

- CIIOCOOHOCTH IJIAHUPOBATh U MPOBOJIUTH (PU3MUYECKUE U XUMUYECKHE HKCIEPUMEHTHI,
MIPOBOJUTH 00pabOTKY UX pPE3ylIbTaTOB U OICHHBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI U
yCTaHABIMBATh TPaHUIBI UX MPUMEHEHHs, MPUMEHATh METOJbl MAaTeMAaTUYECKOro aHaiu3a U
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U SKCIepUMeHTaNbHOTrO uccnenoBanus (ITK-16);

- TOTOBHOCTb MPOBOJUTH CTaHIAPTHHIE U CEPTU(DUKAIIMOHHBIE UCTBITAHUS MaTepUasoB,
U3JIeMi ¥ TexHosoTnueckux mpoiecco (ITK-17);

- TOTOBHOCTh HCHOJIb30BaTh 3HAHWE CBOWCTB XMMHUYECKHMX DJIEMEHTOB, COEAMHEHUH U
MaTepuaIoB Ha UX OCHOBE IS PEelleHus 3a1a4 npodeccruonanbHoi nestenapnoctr (ITK-18);

- TOTOBHOCTh M3y4aTh HAy4YHO-TEXHMUYECKYIO HMH(OpMaIHIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke uccienoanus (ITK-20).

3HamMy.

- OCHOBHBIE HOPMAaTHBHBIE JOKYMEHTBI, ONpEAEIAIOIINE TOPSIIOK OOpalieHus
JIEKapCTBEHHBIX CPEICTB Ha TeppuTopun Poccuiickon Penepanny;

- IOPSAJIOK MOCTpOoeHUs (papMaKONEeHHbIX CcTaTell Ha JIeKapCTBEHHBIE CPEICTBA;

- IOPSAJIOK MPOBEAECHUS TOCYIapCTBEHHOM PErUCTPaLliy JIEKAPCTBEHHBIX CPEICTB;



- TpeOOBaHHMS K OpraHM3alMd W TPOBEACHHUIO KOHTPOJSI KadecTBa JIGKAPCTBEHHBIX
CpPEICTB;

yMmemy:

- OIIPENICINTh BH/I JICKAPCTBEHHOTO CPEACTBA U OTHECTH €T0 K ONpeAeIEHHOHN TPYIITIE,

COCTaBHTH 3asIBKY Ha PETUCTPALIHIO JIEKAPCTBEHHOTO CPEJICTRA,

MPEUIOKUTh  TMePeUeHb  IMOKa3aTeje KOHTPOJS KadecTBa JUIS BKIIOYCHHS B
(hapMaKoOIEHHYIO CTaThIO U COCTABUTH IMPOCKT HOPMATUBHOM JIOKYMEHTAIIMHM HA JICKAPCTBEHHOE
CPEICTRBO;

81a0emn.

- 3HAHWSIMH O TIOPSIKE BaUAAIMMA AHAIATUYCCKUX METOIWK M TEXHOJIOTHYCCKUX
IIPOIIECCOB B MPOU3BOJICTBE JICKAPCTBCHHBIX CPEJICTB.

3. Kpatkoe cogep:kaHue AMCHUTIIHHBI

1. Beenenue

Henu u 3agaun kypca. OCHOBHBIE JOKYMEHTBI, OTIPEAEISIONINE MOPAI0K IPOU3BOJICTBA U
oOpallieHus JIeKapCTBEHHBIX CPEACTB Ha Tepputopun Poccuiickoit @enepanuu.

2. OTamnbl pa3pabOTKU HOPMAaTUBHOM TOKyMEHTAIMU Ha JIEKAPCTBEHHBIE CPEJICTBA

OcCHOBHBIE JTOKYMEHTBI, ONpENENAIONINe MOPSAOK pa3pabOTKU HaydyHO-TEXHUYECKOU
JOKYMEHTAIlMl Ha JeKapCTBEHHOe cpencTBo. Pa3paboTka JOKYyMEHTOB Ha pedepeHTHbIe
npenapaThl. Pa3paboTka JOKYMEHTOB Ha BOCIIpOU3BeIEHHBIE MpenapaThl. [lopsiok peructpanumn
JIEKapCTBEHHBIX CPEJICTB.

3. Pa3zpaboTka papmMakonelHbIX cTaTel Ha JICKAPCTBEHHOE CPEJICTBO

[lonstne «®apmakoneiiHas craThsi». Bunel dapmakoneiHsix crateil. dapmaxoneiinas
craths mnpennpusatusa. [ocymapctBeHHass @Dapmakomess P®. OcHoBHBIE 3apyOeKHBIC
dapmakomnen: EBponeiickas papmakones (EP), bputanckas ®apmakones (BP), Amepukanckas
dapmakorest (USP). Bubl 1ekapcTBEHHBIX CPENICTB M TIEpeueHb TpeOoBaHui K HUM. Bamuaarus
AHAJIMTUYECKUX METOJOB OIpeNeICHUs] KauecTBa JIeKapCTBEHHOro cpezacTa. OmpeneneHue
CpOKa rOJTHOCTH JIEKAPCTBEHHOTO CPECTBA.

4. O0bEM yueOHOI JMCIUNIHHBI

o B 3auérnpix | B akanmem.
Bubr yue6HOM paboThI
eIMHULIAX qyacax

OO0masi TpyA0€MKOCTh M CUUILIHHBI 10 Y4eOHOMY IJIAHY 2 72
AyAUTOpPHBIE 3aHATHS: 0,22 8
Jlexuuu (Jlek) 0,22 8
[Tpaktueckue 3anstus (113) - -
JlaGopaTopust - -
CamocrositesbHas padora (CP): 1.67 60
Bua MTOroBOro KOHTpOJIA: 3a4eT 0,11 4

AHHOTANUA padoyeil MporpaMMbl TUCHUIIMHBI «OCHOBBI KBAHTOBOI XMMHUW)
(b1.B.O/1.23)

1. leap aucuMnInHbI
— H3yYEHHUE OCHOBHBIMU MOHITUSIMU COBPEMEHHON KBAHTOBOW XUMUHU;

— MU3YYCHHUC IIPUHIUIIOB KBAHTOBO-XUMHWYCCKUX MCETOHNOB pPacCuC€Ta CTPOCHHUA U CBOICTB
XHUMHUYCCKUX CHCTEM C aKIICHTOM Ha HEOPraHWYCCKHUEC MOJICKYJIbI, BXOISIIIMMH B COCTAB
COBPCMCHHBIX MAaTCPUAJIOB, UCIIOJIB3YCMbIX B HOBBIX TCXHOJIOTUYCCKUX ITPOLECCAX;

— 03HAKOMIJICHHE C OCOOCHHOCTSIMHU XMMUYECKOHN CBSI3H B XUMHUYCCKHX BCIICCTBAX pPa3HOro
CTPOCHHA U COCTaBa U UX BJIMSAHHUA HA CBOMCTBA MaTcpHraJIoB.



— OCBOCHHUC MOJIYSMITUPHUYCCKUX KBaHTOBO-XHUMHUYCCKUX pPacucToB C IIOMOIIBIO
COBPCMCHHBIX KOMIIBIOTCPHBIX ITPOrpaMM.

2. B pesyabTare M3yYyeHHs JAUCHUHIUIMHBI O0ydawumiics mo nmporpamMme OakajiaBpuara
JOJIKeH:
Obaaoams cnenyromumu npodeccnonansabivu (I1K) komneTeHIusIMHA:

- CHOCO6HOCTB IUIAaHUPOBAThL W IIPOBOAUTH (i)PI?;I/I‘-ICCKI/Ie U XUMHUYCCKUEC SKCIICPUMCHTHI,
IIpOBOAUTD 06pa60TKy HUX PE3YyJbTaTOB MW OHLCHHUBATHL IIOIPCIIHOCTH, BbIJIBUI'ATH
THUIIOTE3bI u YCTaHaBJIMBATb TI'paHHUIBI UX IIPHUMCHCHUA, MPUMCHATH METOAbI
MaTeMaTUYeCKOTo aHajau3a U MOJCIMPOBAHUS, TEOPECTUIESCKOTO U IKCICPUMEHTAIBLHOTO
uccnenosanus (ITK-16).

3name:

— OCHOBHBIE MOJIO)KEHUSI KBAHTOBOW XWMHUHU, COBPEMEHHOW TEOPHUM XHUMHUYECKOUN CBS3U U
MEXMOJIEKYJIIPHBIX B3aUMOJCHCTBUM M MPHUMEPHI €€ MPUMEHEHUS B TEXHOJOTHH
TOHKOT'O OPraHUYECKOr0 CUHTE3a;

— TMPUHLOMIBI KOJIMYECTBEHHOW XapaKTepHU3aluyd aTOMHOM M DIIEKTPOHHOM CTPYKTYpBI
MOJIEKYJIIPHBIX CHCTEM;

— OCHOBHBIE B3aMMOCBS3M MEXKIY 3JEKTPOHHON CTPYKTYpOH M (U3UKO-XUMHUYECKUMHU
CBOWCTBAMM BEIIECTB, JIEXKAIIUE B OCHOBE YIIPABJIECHUS CBOMCTBAMH MATEPUAJIOB;

— BO3MOXHOCTH OCHOBHBIX COBPEMCHHBLIX KBAHTOBO-XUMHWYCCKUX PACUCTHBIX MCTOAOB U
001acTH Ux IMPUMCHUMOCTH.

Ymems:
[IpuMeHsTh KBAHTOBO-XMMHYECKUE TTOAXOABI U METOJIBI JJIs pacyeTa, HHTEPIIPETAIluu 1
MpeACKa3aHus CTPOCHUSI U CBOUCTB MOJICKYIISIPHBIX, CUCTEM.

Braoems.:
DNeMEeHTapHBIMU HAaBbIKAMH MPUMEHEHHSI KBAHTOBO-XMMHUYECKUX TOIX0JI0B U METOJIOB
MIPU PEIICHUH NMPAKTHYECKUX TEXHOJOTHYECKHUX 3a/1a4 U CTaHAApTHBIMUA KBAaHTOBO-
XUMUYECKUMH KOMIIBIOTEPHBIMU IIPOTPaMMaMH.

3. Kpartkoe cogep:xaHue JUCHHUILIHHbBI
Beenenue. [Ipeamer kBaHTOBOM XUMUHU. POJIb KBAHTOBOM XMMHUH B OITMCAHUHM XUMUYECKUX
SIBJICHUU M MPOIIecCOB. B3anMOCBA3b Ki1acCHYecKol U KBAHTOBOM MOJENEH MOJIEKYI.
Moayas 1. O0mme NpUHOMIIBI KBAHTOBOW XUMHUM
OCHOBHBIC TIOJIOKEHHS KBAaHTOBOHW MEXaHUKH. BapuwalMoHHBIM METOJ] HaxOXJICHUS
BOJIHOBBIX (QyHKUUU. [IpubnmkeHre He3aBUCUMBIX 4acTHIl. MeToJ caMOCOTJIacOBAHHOTO MOJIS
usi aroMoB. [IpuOmmKkeHre EHTPAIBHOTO TOJIA. ATOMHBIC OpPOUTAIM U UX XapaKTCPHUCTHKH.
OAHOANEKTPOHHBIE U MHOTOAJIEKTPOHHBIC BOJIHOBBIE (DYHKIIMM M METO/IbI MX pacyeTa.
AHTUCUMMETPUYHOCTD DJIEKTPOHHOU BONIHOBOH (yHKIMU. CimH-opoutany. JlerepMuHaHT
Cneiitepa. Meron Xaptpu-doka, Xumuueckass  TPAKTOBKA pPE3yJbTAaTOB. JIEKTPOHHbBIE
KOH(UTYpalu aTOMOB ¢ TOYKH 3pEHUSI KBAHTOBOW XMMHH.
Moayas 2. MeToabl KBAHTOBOW XMMUH
MounekynspHasi CTpyKTypa, OdIeKTpoHHass koppemsius. [IpuGmmxenue bopha-
OnmnenreiiMepa, aguabaTUYecKuil MOTEHIMANT U TIOHATHE MOJEKYISAPHON CTPYKTYypbl. Meton
Xaprpu-Doxka i mosaexynsl. [Ipudmmkenne MO JIKAO.
DneKTpoHHas Koppensiusa. Metoq KOH(PUTYpallMOHHOTO B3auMOJEHCTBUS. Teopus

BO3MyH_ICHI/II>'I. Pacuer SHEPIruu AucCoraluu XuMHUYCCKUX CBsI3€EHL.



Hesmnupuueckue u mnonysmnupuyeckue Meronnl. Mepapxus MeTogoB KBAaHTOBOW XWUMMH.
Hesmnmpuueckass KBaHTOBas XWMHs. basucHbie (QYHKIUU UIT HEAMIUPUUYECKUX PACUCTOB.
ATOMHBIE ¥ MOJICKYJISIpHBIE Oa3ucHbICe Ha0OPBL. Poiib 6a3uCHBIX (DYHKIUI B OMMCAHUH CBOMCTB
MOJIEKYIL.

[TomysMmmupudeckre MeTolbl. BaleHTHOE TpUOIMKEHUE. T-3JIEKTPOHHOE MPUOIIMIKEHHE.
Meron I[lTappusepa-lIlonna-Ilappa. Ilpoctoii u pacmmpeHHbId MeTOAbl XIOKKess. To4HOCTH
KBAaHTOBO-XHUMHUYECKHX PACYETOB CBOMCTB MOJIEKYIL.

Moayas 3. Xumnueckasi cBs3b. HHTepnmperanusi pe3yJbTaTOB  KBAaHTOBO-
XMMHMYECKHX PacyeToB.

OpOutanbHas KapTUHA XUMH4YECKOM CBsi3U. KOHCTpyKTHBHasT U JAECTPYKTUBHAs
uHTepdepeHus  opoburaneil.  MousekynapHele  opOuTanM M MX  KJIacCU(UKAIMs.
Koppensuuonnsle nuarpammsbl. DJIEKTPOHHbIE KOH(UTYpaIMK IBYXaTOMHBIX MOJIEKYJ. AHalu3
3aceneHHocTel opoutaneit no Mamnukeny. [Tonstue o 3apsax u nopsakax cBsseil.
3akarouyenue. KBaHTOBast XMMUS KaK MHCTPYMEHT MIPOTHO3a B XMMUHU.

4. O0beM yueOHOM THCHMIINHBI

Bunbr yue6HOM paboTh B 3aueTHEBIX B akanem.
eIMHUIIAX gacax

OO6mas TPyA0eMKOCTh JUCHHIJIMHBI M0 Y4e0HOMY 3,0 108

TJIAHY

AyIHTOPHBIE 3aAHITHS: 0,33 12

Jlexuu (JIek) 0,17 6

[Tpaktuueckue 3ausatus (113) 0,17 6

JlaGopaTopust - -

CamocrositesibHas padora (CP): 2,56 92

Bua MTOroBOro KOHTpOJIA: 3a4eT ¢ OLEHKOM 0,11 4

AHHOTaNUs y4eOHOH NMporpaMMbl JMCUMILIAHBI
«Unxenepuas ncuxojiorus» (b1.B.0/1.24)

1. Heap AucuMIJIMHBI — NPUOOPETEHUE CTYJEHTaMH 3HAHUI B 00JAaCTU IMCHUXOJOTUHU
OpraHu3aluy ACSITeIbHOCTU JIIOJICH B CUCTEME «YENIOBEK M MaIlMHa», YeIOBEKa U
podeccHoHaAbHON JEesATeIbHOCTH, Pa3BUTHE MPO(ECCHOHATBHO BAaXKHBIX KayeCTB
OyIyIIero CrenuannucTa.

2. B pe3yabrare wu3y4YeHHMs [MCHUILIMHBI o0yyaloummiicsi Mo mporpamme
0akaJjiaBpuaTa J10JIKeH

Obnaoams cnenyromumu obuienpodeccruonanbupiMu (OIIK) u mpodeccrnonanbHbIMU

(ITK) koMIeTeHITMAMU

— TMOHMMATh CYIIHOCTh M 3HaueHue uHGOpPMAMM B PA3BUTUU COBPEMEHHOTO
nH(OPMaMOHHOTO OOIIeCTBa, CO3HABATh OMACHOCTh M YIPO3bl, BOSHUKAIOIINA B 3TOM
nporecce, coOM0IaTh OCHOBHBIE TpeOOBaHUS WHGOPMALMOHHON 0€30MacHOCTH, B TOM
YHCIIe 3AIUTHI TOCyAapcTBeHHOM TaiHbl (OITK-4);

— UCMOJIb30BaThb HOPMATHUBHBIE JOKYMEHTHl IO KauecTBY, CTaHAApTH3alMUd U
cepTuUKaMM TPOAYKTOB M HUX HU3JEIHHA, AJIEMEHTHl JKOHOMHUYECKOTO aHaju3a B
npaktrueckoit aesitenbroctH (ITK-3);

— aHAIM3UPOBATh TEXHHUYECKYIO JIOKYMEHTAllUI0, TOJIOMpaTh 00OpYyAOBaHHE, TOTOBUTH
3asBKU Ha puoOpeTeHue u peMoHT obopynoBanus (I1K-10);

— TOTOBHOCTh H3y4aTh HAYYHO-TEXHUYECKYI0 HH(OPMAIMIO, OTEYECTBEHHBIM W
3apyOeKHBIN OMBIT IO TemaTuke uccienopanus (I1K-20).
3namu:




— OCHOBHBIE TICUXOJIOTHUECKHE TMOHATUS (TICHXWKA, CO3HAHWE, WHAWBHI, JHUYHOCTD,

WHIUBUAYAITBHOCTD, ICHXUYECKHUE MTPOLIECChI, CBOMCTBA, COCTOSIHUS U TIP.);

— METOJIbI TICUXOJIOTHUECKUX UCCIIeIOBAaHUI (0OBEKTUBHBIE, OIMHCATETbHBIC,

MICUXO0JIOTMYECKON TTOMOIIIN);

— TpodecCHOHAILHO BaKHBIE KA4eCTBA 3HAYMMBIC JJIs1 OYAYIIeH CrelUaTbHOCTH;

— TICHXOJIOTUYECKYIO CYIIHOCTh OOIICHHUS;

— KOHCTPYKTHBHBIC CIIOCOOBI pa3peiieHrst KOHQIMKTHBIX CUTYaIUi;

—  TICHXOJIOTHYECKUE OCOOCHHOCTH PAa3BUTHS MAJIOW COIMAILHON TPYIIIbI (KOJUICKTHBA).

Ymems:

— TMPOEKTHPOBATH U MOJJICPKUBATH MICUXOJIOTHIYECKU O€30MaCHBIE YCIOBUS JIEATEILHOCTH B

CJIOKHBIX CHUCTEMaX YeJIOBEK-MalllNHa;

— paboTaTh B KOJUJIEKTUBE, COTPYJHUYATh C KOJUIETaMH, pa3pemarb KOH(MIMKTHHIC

CUTYAaIUH;

— aHAJM3UPOBATh CBOM BO3MOXKHOCTH HCIOJB30BaTh METOJABl  CaMOJHArHOCTUKH,

CaMOTIO3HAHUS U CAMOBOCITUTAHUS.

Braoems:

— HaBBIKaMHU IICUXOJIOTHYECKOTO CaMOaHaIN3a U CaMOPETyTUPOBaHUs, HEOOXOIUMBIMU JIJISI

s dexTuBHON U Oe30macHO MPohecCHOHATBLHON IeATETLHOCTH;

— TEOPEeTHYCCKMMH W TPAKTUYCCKUMHU HABBIKAMU TUIAHUPOBAHUS TPOPECCHOHAIBLHOM

NESTETPHOCTH, IIeJICTIONaranuss M pa3pabOoTKA ONTHUMAJIBHBIX MPOTpaMM peaTu3aIuu

LeNH;

— HaBBIKaMU MEXKIMIHOCTHOTO OOIICHUSI.
3. Kpartkoe coaep:kanne TUCIHHNIHHbI

OO0mrast xapakTepuUCTHKA IICHMXOJOTUM Kak Haykd. Metoabl mnicuxojoruu. Otpaciu
ncuxosiorud. WHxeHepHash TCHXOJIOTHS M TICUXOJIOTHsl Tpyaa. JIMUHOCTH M ee CTpYyKTypa.
CaMoco3HaHMe: CcaMONO3HaHHE, CaMOOTHOIIEHUe, caMoperyisaius. OCHOBHbIE MOIXOIbl K
W3YYEHHUIO TUYHOCTU. PazButue auuHoCcTH. TemmepaMeHT U XapakTep B CTPYKTYpe JUYHOCTH.
[lo3HaBaTenbHBIE MPOLIECCHl JIMYHOCTU (OIIYIIEHWE, BOCHpPUATHE, MaMsTh, BHUMAaHHE,
MBIIILJIEHHE U PeUb, BOOOpaxeHHe). IMOIIMOHAIBHO-BOJIEBbIE MPOIIECCHI JINYHOCTH.

[Icuxonorus npodeccuoHaIbHON AesITeNbHOCTU. YelnoBeK Kak CyObeKT Tpy/la: CTPYKTypa
OCHOBHBIX KOMIIOHEHTOB. OTambl pa3BUTUA CyObekTa Tpyna. TpymoBas MOTUBaUUi U
yIIOBJIETBOPEHHOCTh TpyAoM. llenenonaranve wu I1UIaHMpoBaHHE B MPodeCCHOHATBHON
nestensHoCTH. [Ipodeccuonanbhas kommyHukanus. llcuxonorus xonduukra. Ilcuxonorus
coBMecTHOrO Tpyzaa. [lcuxonorus ympasnenus. Ilcuxonorus pucka u 0e30MacHOCTb TpyJa.
[Ipodunaktuka crpecca u GOPMUPOBAHHUE CTPECCOYCTOMUUBOCTH.

4. O0beM y4eOHOH TUCHUILIUHBI:

Buner yue6HOM paboTh B 3aueTHBIX B akanem.
CAMHUIIAX yacax

OO01masi Tpy10eMKOCTh JUCHUILIMHBI 10 Y4eOHOMY 3.0 108
ILUIAHY
AyIUTOpHBbIE 3aHATHS: 0,22 8
Jlexrum (JIek) - 6
[Tpaktnueckue 3anstus (113) - 2
JlaGopatopus 3ausTus (J1ab) - -
CamocrositesbHas padora (CP): 1,67 60
CaMOoCTOATENBHOE N3YUEHHUE PA3JIENIOB TUCIUIUINHEI 1,67 60
Bua uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

4.4.3. IncuMnJIMHbI BAPDMATHBHOH YaCTH (IUCHMIIMHBI 110 BBIOOPY)



AHHOTanus padoyeil NporpaMMsbl JUCHUILIUHBI
«IIpukaagnas ¢pusnyeckas KyJjabTypa» (b1.B.J1B)

1. Heab AMCHUIINHBI:

—  OBJIQZICHWE CHCTEMOW NPAKTUYECKUX YMEHUH U HABBIKOB, O00OECICUYMBAIOIINX
COBEPLICHCTBOBAHUE MCUXO(U3UUECKUX CITIOCOOHOCTEN;

— pa3BUTHE CIIOCOOHOCTEW WCHOJB30BAaTh pa3sHOOOpa3Hbie (GOpMBI  (HU3NIECKOI
KYJIBTYpHI, CHOPTa W TypH3Ma JJIsl COXPAaHEHHS W YKPEIUICHHS] CBOETO 3/I0POBBSI M 3I0POBBS
CBOMX OJIM3KUX B TIOBCEHEBHOM KHM3HH U MPO(ECCHOHATBHON NesITeIbHOCTH,

—  (opmupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIIEHHS K (DPM3NYECKOH KYIbTYype,
(U3nIeCKOMyY COBEPIIEHCTBOBAHUIO M CAMOBOCIIHTAHHIO, YCTAHOBKA HA 37I0POBBIN 00pa3 KU3HH,

— oOydeHHe TeXHUYECKUM M TAKTUYECKUM IIPpHEeMaM OJHOTO U3 BHJOB CIOPTA.

2. B pe3yabTare wu3ydYeHHs JUCHMIUVIMHBI o0y4yaloluiicsi 10 mnporpamme

0aKaJaBpUATAa J0JIKEH:
Obaaoams crnenyomuMu oomekyabTypHbiME (OK) komneTeHIMsIMHU:

- CIIOCOOHOCTH K CaMOOpraHu3aluy U camooopasosanuto (OK-7);

- CIOCOOHOCTh HMCHOJB30BaTh METOIBI W CPEINCTBa (U3UYECKON KyJABTYPHI ISt
obecrieueH s OJTHOIIEHHOH conMabHO# 1 npodeccuonansHo# nesirenbHoct (OK-8).
3namy:

- HAyYHO-TIPAaKTHYECKHE OCHOBHI (PH3MUECKON KYIBTYPHI U CIIOPTA;

- COIMATBHO-0MOIOTHYECKHE OCHOBBI (PM3NIECKON KYIBTYPHI U CIIOPTA;

- BIIMSTHME O3/IOPOBHUTENBHBIX CHCTEM (DM3MYECKOTO BOCIUTAHUS Ha YKPEIUICHHE
3I0POBBS, TPOPIIAKTHKY TPO(HECCHOHATFHBIX 3a00JIEBaHUI M BPEAHBIX TPUBBIUCK;

- CcrocoObl  KOHTPOJISI M OICHKA (DU3UYECKOTO Pa3BUTUS U (U3HYECKOU
MOArOTOBJICHHOCTH;

- IIPaBUJIA U CIIOCOOBI IUIAHUPOBAHMS MHAMBUIYAIbHBIX 3aHATHI Pa3InYHON Le/IeBOM
HaIpaBJIEHHOCTH;

— crioptuBHble Tpagunuu MXTU-PXTY um. JI.1. Menneneena.

Ymems:

- BBITOJIHATh MHIUBUIYaJIbHO MOA0O0paHHbIE KOMIUIEKCH IO (PU3NYECKOH KyJIbType U
pa3IUYHBIM BUJIAM CIIOPTA;

- OCYILIECTBJISITh CAMOKOHTPOJb 3@ COCTOSSHUEM CBOEr0 OpraHu3Ma U CoO0JaTh
[IpaBUJIa TUTUEHBI U TEXHUKU 0€30I1aCHOCTH;

- OCYILIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (opMax 3aHATHIM
(hM3UYECKON KyJIbTYPOU M CIIOPTOM;

- BBITOJIHAT IPUEMBI 3aILUThI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.
Braoemy:

- CpeACTBaMU U METOJaMM YKpPEIUJIeHUS WHIUBHUIYalIbHOTO 3JI0POBbs, (PU3HMUECKOrO
CaMOCOBEpILIEHCTBOBAHMUS;

- JOJDKHBIM ~ YpOBHEM  (pU3MYEeCKOH  IMOATOTOBIEHHOCTH, HEOOXOAUMBIM  JJIs
Ka4eCTBEHHOT'O YCBOEHHsI MPO(ECCHOHAIBHBIX YMEHHHM U HAaBBIKOB B IIpoLiecce 00ydeHUs
B By3e, I o0OecrnedeHus IOJHOLIEHHOM COIMAIbHOM M  Mpo(ecCHOHANBHOM
JeATeIbHOCTH MOCJIe OKOHYaHUS y4eOHOTO 3aBEJICHNUS;

- TEXHUYECKUMH U TAKTUYECKUMU HaBbIKaMH B OJTHOM U3 BHJIOB CIIOpTA.

3. KpaTkoe coaep:kaHue AMCHUTIHHBI

Kypc nmuctumnuasl «JJ1eKTHBHbIE JUCHMIUIMHBI 1O (u3dnyeckoil KyJabType U
CHOPTY» pealu3yeTcs yepe3 BapHaTHBHBIM KOMIOHEHT (3JIEKTUBHBIA MOynb) 328 yacoB (BHU[
CIOpPTa MO BBIOOPY CTYJIEHTA), B 3aYETHbIE €AMHUIIBI HE IEPEBOUTCS, SABJISETCS 00s13aTeIbHBIM
JUIsL UCTIOJTHEHUS TIPH OYHOU (hopme 00yueHUs.

[Iporpamma paccuuTaHa Ha W3y4eHHE TUCHMIUIMHBI «JIEKTHBHbIE THCHHUILIMHBI 1O
¢pu3uyeckoil KyJbType M CHOPTY» B TEUYEHHE IIECTH CEMECTPOB W Ipeanojaraer, 4To
oOyyaronuecss UMEIT TEOPETUYECKYIO IMOATOTOBKY B 00JAacTH JUCHMIUIMHBI «Du3nueckas



KylIbTypa M CHOpPT», 3aKaHUYMBAETCS 3a4€TOM B KOHLE Kaxaoro cemecrpa. KoHTpousb
YCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 PUHATON B YHUBEPCUTETE PEUTHUHIOBOM CUCTEME.

IIpakTnuyeckune 3aHATHSA.

[IpakTudeckuii pa3aen mporpaMMbl peaan3yeTcs Ha Y4eOHO-TPEHUPOBOYHBIX 3aHIATUAX B
y4eOHBIX Tpymnnax no olmei GU3nIecKoi MoAroTOBKE WK TI0 BEHIOPAaHHOMY BHJIY CIIOPTA.

[IpakTueckue 3aHATHS TIOMOTalOT MPUOOPECTH ONBIT TBOPYECKOM IMPAKTUUECKOU
NEATEIbHOCTH, Pa3BUBAIOT CAMOCTOSITEIBHOCTh B (PM3MUYECKOW KYIbTYpe HM CIOPTE B IIEISAX
JTOCTIDKEHUSI  (PM3MUECKOTO COBEPIIEHCTBA, TIOBHIMIAIOT YPOBEHb (DYHKIMOHAIBHBIX U
JIBUTATEIILHBIX CIIOCOOHOCTEH, HAITPAaBICHHO ()OPMHUPYIOT KAueCTBa U CBOMCTBA JINYHOCTH.

[IpakTuyeckuid pa3gen BKIOYAaeT B ceds moapasaensl: 1o olmed (usndeckoi
noarotoBke (ODII) u cnenmansHOM pu3mdeckoit moaroroke mo Bugam cropra (COIT).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3uUpYIOTCS Ha  IIHPOKOM  HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKHX YMEHHI, Ha MPUMEHEHUM Pa3HOOOpa3HbIX CPEICTB
(¢u3nyecKoil KylbTypbl U CHOPTA, CHOPTUBHOW M MPO(eCcCHOHATBHO-TIPUKIAAHON (PU3nUYecKOon
MOATOTOBKE.

VYaensercs BHHMaHUE BOIpOCaM MPOBEACHUSI COPEBHOBaHUM (MpaBujia COPEBHOBAHUIA,
CHCTEMa PO3BIrPHILIEH, OnlpeieseHre nodenuTeneid, 000py10BaHNuE U UHBEHTAPh).

Kputepruem ycrnemHocTH OcBOEHHUs yueOHOro MaTepuana SBISeTCs] IKCIEepTHas OlEeHKa
IIPENO/IaBaTells, YUUTHIBAIOIIAS Pe2yIAPHOCb NOCeUjeHUs 00A3aMmeNbHbIX YUeOHbIX 3aHAMULL,
BBITIOJIHEHNE YCTAHOBJIEHHBIX Ha JAHHBIA CEMECTP KOHTPOJIbHBIX HOPMATHBOB (TE€CTOB) 0OIIEH
¢bu3nyeckoil M CHOPTUBHO-TEXHUYECKOW TMOJTrOTOBKH JUISL OTAEIBHBIX TPYHN pa3IudHON
CHIOPTUBHOM HANPABICHHOCTH.

4. O6beM yueOHOH TUCUMIINHBI:

Bun yaeOHoM paboTh B axanem.
yacax

OO0mas TPyA0eMKOCTh JUCHHIIMHBI M0 Y4eOHOMY TJIAHY 328
AyAUTOpPHbIE 3aHATHS: 6
Jlexuun (Jlek) 6
[Ipaktuueckue 3ausatus (113) -
CamocrositesibHas padora (CP): 318
CaMOCTOSATEILHOE U3YUYEHUE Pa3/IeIIOB AUCITUILIMHBI 318
Buja nToroBoro KOHTpOJIsA: 3a4eT / IK3aMeH 3auer (4)

AHHOTaIUA padovyei MPOrpaMMsbl JUCHHUILINHBI
«OcHoBbI MeHekMeHTa 1 MapkeTuHra» (b1.B./IB.1.1)

1 Uenb AMCUMNAMHBI — MO/NYYEHWE CUCTEMbI 3HAHWWA O 3aKOHOMEPHOCTAX
GYHKLMOHMPOBAHMA NpeanpuaTMA B 06NacTM MeHeAXMEHTa W  MapKeTUHra; U3yyeHue
OpraHu13aLMOHHOM CTPYKTYpbl NpeanpuaTUa, GOpMbl U METOAbI YNPABAEHUA UM.

Ob6nadams  caenyroummu  obmekynbTypabivu ~ (OK) u  mpodeccuonansubivu — (TTK)
KOMIETEHIUSAMHU:

- WCIOJIb30BaTh  OCHOBBI  DKOHOMHYECKMX 3HAaHMH B Pa3NmU4HBIX  cdepax
xusHenestenpHoctu (OK-3).

- TOTOBHOCTHIKO NIPUMCHATH AHAJIMTHUYCCKHUC W YHUCJICHHBIC MCTOJAbI PCHICHUA ITOCTABJICHHBIX
3aa4, HCHO0JIb30BaTb COBPCMCHHBIC I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOTUH, TTPOBOAUTH 06pa60T1<y



uHbOpMAlMM  C  HWCHOJB30BAHHMEM  MPHKIAAHBIX  MPOTPAMMHBIX  CPEIACTB  cepbl
npohecCHOHATBHON JIEITETLHOCTH, HCIIOIB30BaTh CETEBBIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
TAHHBIX B CBOEH MpodeccrHoHanbHOM 00JacTH, MaKeThl MPUKIAAHBIX HMPOTpaMM Ui pacyera
TEXHOJIOTMYECKUX MmapameTpoB obopynosanus (I1K-2);

- HCIIOJb30BaTh HOPMATHUBHBIC JOKYMEHTHl IO KadecTBY, CTaHAAPTH3AMU U CepTU(UKALUU
MIPOJYKTOB U MX U3JEJINMN, 3JIEMEHTbHl 5KOHOMUYECKOTO aHAJIN3a B MPAKTUYECKOMN NEesTENbHOCTH
(IIK-3);

- CHOCOOHOCTh NPUHUMATh KOHKPETHBIE TEXHUYECKHME pEUICHHS Tpu  pa3paboTKe
TEXHOJIOTUYECKUX IIPOLIECCOB, BbIOMpAaTh TEXHUYECKHE CpPEACTBA U TEXHOJOIMH C y4eToM
IKOJIOTMYECKUX TOCIeACTBHI ux npumeHenuit (I1K-4).

3uamo:

- TEOpPETUYECKHUE OCHOBBI U METO/IbI BHIPAOOTKH II€JIeH U CTpaTeruu Ou3Heca,
- TMPUHIUINBI TMOJATOTOBKH JIOKYMEHTAllMW JUIS CO3JIaHUS CHUCTEMBl MEHEIKMEHTa
TIPEATPHUSATHS;
- METOJbI M TEXHOJIOTHH MPUHATHUS ¥ PEATU3AINH YIIPABICHICCKUX PEIIICHHM.
Ymems:
- TNPUHUMATH YIPABICHUYCCKHUE PEIICHUS;
- cobupats, 00pabaThIBaTh M MCIOIB30BATh YIIPABJICHUYECCKYIO HH(OPMAIIHIO;
- pacmpenensTh 00sS3aHHOCTH M OTBETCTBEHHOCTbD.
Braoems:
- METOJaMH PYKOBOJICTBA MEPCOHAIIOM;
- HMHCTpyMeHTamMH 3(PPEeKTUBHOTO YIPaBICHUS MPEIIPUITHEM.
3 Kparkoe coaepxxanue JUCHMIITHHbBI
Mooynwv 1. Ochosvl ynpasnenus npeonpusmuem
Brenenne. Ilpenmer, meton U coaepkaHWE AUCHUIUIMHBL. Teopus yrpaBiIeHUS.
CymHocTh U coaepxaHue ympasiieHUus. OCHOBHbIE MOHATHS 3PPEKTUBHOCTU YIPABICHHUS.
Crenudpuka  ynpaBIe€HUYECKOW  JEATENbHOCTH, COBPEMEHHbIE MpPOOJIEeMBbl  yIpaBICHHUS.
3aKOHOMEPHOCTH M NpPHUHLUIIEI yrpaBieHus. CyObeKTHBHbIE M OOBEKTUBHbIE (DAKTOpPHI B
ynpasieHud. Cuctema ymnpapieHHUs NpeanpusaTueM U ee cTpykrypa. Ouenka 3¢ deKTuBHOCTH
ynpasneHusi. [loHsTHe cucTembl ympaBlieHUs, pacrpeaencHue (yHKIUN, MMOJTHOMOYUN U
OTBETCTBEHHOCTH. [IpHHIMIBI TOCTpoeHUss cucTeMbl ymnpasieHus. lLleHTpanuzauus u
JelleHTpanu3alus ynpasieHus. JlenerupoBanue MOJHOMOYMKA B Ipolieccax YIpaBICHUS.
OpranuzanvoHHasl CTPYKTypa mnpeanpusituss u ux Buabl. [lokazatenu 3¢deKTUBHOCTH
yIpaBICHUS.
Mooyne 2. Ocrnogbl meneddcmenma
Henu B cucteme ympasienusa. PazpaboTka ctpateruii u miaaHoB opranuzauuu. llenu u
LenenojaraHue B yIpaBieHuH. Ponb 1enu B OpraHu3aluil M OCYHIECTBJICHUU IPOLIECCOB
ynpaBieHus, kiaccuduxarus neneid. [loctpoenue nepeBa mneneit. CouetaHue pasHOOOpa3uUs
neneii u yHkiuil MeHemkmenta. Cucrema ympaBieHus mo nensM. CTpaTeruss U TaKTHKa
ynpasieHus. CylHOCTb, IPUHIUIBI H METObI ITaHupoBaHus. [Iporiecc BbIpabOTKH CTpaTETUU.
@opMBI  TEKYIIETO TMJIaHUPOBaHUS. TeXHONOTUs pa3pabOTKH W TMPHUHATHUS YIPABICHYECKUX
pemienuidi. Pa3paboTka  ympaBieHUECKUX  peLICHUI. [lonsTne w®  KIaccuUKAIUSL
yIPaBICHUYECKUX PEIICHUH, OCHOBOTIOIArAIOIIUE MIEMEHTHI JESTEILHOCTH, YCIOBUS U KPUTEPUU
MPUHATHS PEHICHH, MPOIECC M MOJENU MPHUHITHUS YIPaBICHUYSCKUX pPEIICHUH, peaau3anus
yIpaBJICHUYECKUX pelleHuid. Bmacte B cucteme ympaBieHus. JIUIepcTBO U CTHIL YIpPaBICHUS.
OTHolleHUs BJAcTU B cucTeMe yrpaBieHus. [IoHsTHe U TUTIONOTHUS BIACTH; BIACTh U aBTOPUTET
MeHekepa. VICTOYHMKHM BJIaCTH B YIPABJICHWU OpraHU3allfeil; MmapTHEpCTBO B Ipolleccax



MeHeUKMeHTa. JluaepcTBo W cTwib ympasieHus. lIpomeccsl (GopMHpOBaHHS W OCHOBHBIE
COCTABJISIONIUE JIMIEPCTBA. MOTHBALIMOHHBIE OCHOBBI YIIpaBlIeHUS W KOHQIUKTHL ['pynmoas
JTMHAMHKA U KOH(JIUKTHIL.

Mooyns 3. OcHosb mapkemuHea.

MapkeTHHI Kak CHCTeMa YIpaBJICHUs, PETYIHPOBaHMS W W3ydeHHs pbIHKA. [loHATHE
MapkeTtuHra. [IpoMCXOXXKAEHHWE ¥ CYIIHOCTh MAapKeTWHTa, Lenu MapketuHra. OCHOBHBIC
MPU3HAKH MAapKETUHTOBOTO CTWJS yrpasieHus. Konmenumu mapketnnHra. OCHOBHBIE BHIIBI
MapketuHra. MapketunroBast cpena. Kommiexc  mapkeruHra. OCHOBHBIE MapKETHHTOBBIC
uHCTpyMeHThl. ConepkaHWe W TpOLEecC YyIpaBieHuss MapkeTHHroM. OCHOBHBIE (YHKIUHU
MapkeTuHTa. ToBapHas, I€HOBas, COBITOBasE W KOMMYHHMKAIIMOHHAS TIOJUTHKH (DUPMBL.
Toapusbie cTpareruu. Pa3paboTka HOBBIX TOBapoOB.

4. O0beM yueOHOM THCHMIIINHBI

Bun yue6Hoit paboThl B 3aueTHBIX B akagem.

eTHHUAX yacax
OO01asi TPY10eMKOCTh THCHHUILIMHBI 10 Y4eOHOMY MJIaHY 2,0 72
AyIUTOPHBbIE 3aHATHSI: 0,22 8
Jlextuu (JIek) 0,17 6
[Tpaktnyeckue 3ausTus (I13) 0,05 2
Camocrositesannasi padora (CP): 1,67 60
CaMOCTOsATETFHOE U3YUYCHUE PA3ICIOB UCITUTLTHHBI 1,67 60

By HTOroBOro KOHTpOJIsA: 3a4eT/IK3aMeH 0,11 3auer (4)

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUIIMHbBI
«OCHOBBI TEXHHYECKOI0 PeryJIMPOBaHus U ynpaJeHnusi kauectsom» (b1.B./IB.1.2)

1. Heap AMCHUNIMHBI - HAYYUTH CTYJICHTOB IPUMEHSATH KOHTPOJIbHO-U3MEPUTEIBHYIO U
UCIBITATEIbHYI0 TEXHUKY, METOJaM M CpEICTBAM TEXHUYECKOTO PEryJupOBaHMs, METOJaM
KOHTPOJISI ~ KauyecTBa  BBIIYCKaeMOW  NpPOAYKUUH, PEecypco- U  SHEprocOepeKeHUto
TEXHOJIOTHYECKHX IPOLIECCOB C HCIOJIb30BAaHWEM CTAaHAAPTHBIX METOJIOB, COBPEMEHHBIM
CUCTEMaM YIPaBJICHUS KaUeCTBOM.

2. B pe3yabrare wu3ydYeHHs JUCHUILVIMHBI OO0y4Yawlnuiicsi M0 mNporpamMmme
0akajiaBpUaTa J0JIKeH
Ob6naoams  cnenytomuMu  oobmekyabTypusiMd - (OK)  u  mpodeccronanpubivu  (ITK)
KOMITETEHIIUSIMHU:

- WUCNOJB30BaTh  OCHOBbI ~ DKOHOMHYECKMX 3HAaHMW B  pa3IMYHbIX  cdepax
xusHenestenpHoctu (OK-3).

- TOTOBHOCTHIO NPUMEHATHh AHAIUTHYECKHUE M YHCICHHbIE METOJIbl PELIEHHs MOCTaBIEHHBIX
3aJay, MCIOJB30BaTh COBPEMEHHBbIE HH()OPMALMOHHBIE TEXHOJOTHH, MPOBOJUTH O0OpPabOTKY
uHbOpMAllMM  C  HCHOJb30BAHWEM  MPHUKIAAHBIX  MPOTPAMMHBIX  CpPEICTB  cepbl
npoeccHOHATBHON JIEITEIbHOCTH, UCIIOJIB30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U Oa3bl
JAHHBIX B CBOEW INpodeccMoHalbHONW 007acTH, MaKeThl MPUKIAJHBIX MPOrpaMM Ui pacdera
TEXHOJIOTHYECKUX mapameTpoB obopynosanust (I1K-2);

- HCIIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI IO KauyecTBY, CTaHAAPTH3allMU U cepTU(UKALUU
IPOIYKTOB U MX M3JENUHN, SJI€MEHTHl S5KOHOMUYECKOTO aHaIN3a B MPAKTHUYECKOH JEATeNbHOCTH
(IIK-3);



- CIOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEUICHUS TMpu  pa3paboTke
TEXHOJIOTMYECKUX IIPOLIECCOB, BBHIOMpATh TEXHUYECKUE CPEJACTBA M TEXHOJOTHM C ydeToM
9KOJIOTHYECKUX MociecTBUi ux npumenenuii (ITK-4).

3HaAmMb. 3aKOHOJATEIbHBIE U HOPMATHBHO MPABOBHIE aKThl, METOJUYECKUE MaTEPHAIIbI
M0— TEXHUYECKOMY PETYIUPOBAHUIO;

MEePCIEKTUBBl TEXHUYECKOTO PA3BUTHUS M OCOOCHHOCTH JESTEIILHOCTH OpraHu3alui,
KOMITETEHTHBIX Ha 3aKOHOAAaTEIHHO-IIPAaBOBOM OCHOBE B 00JIaCTH TEXHHYECKOTO PEryITHPOBAHUS;
OCHOBBI TEXHUYECKOTO PETYIUPOBAHMS;

ymemb:

MPUMEHATh METOJbl M TPUHIMIBI CTAHAAPTU3AUUU TPU pa3pabOTKE CTAaHIAPTOB M
JIPYTUX HOPMATUBHBIX IOKYMEHTOB;

MPOBOJUTH  TMOATBEP)KACHUE COOTBETCTBUS MPOMYKIIMU, TIPOLIECCOB U  yCIyr—
MPEABSIBISIEMBIM TPEOOBAHUSIM;

MIPUMEHSATh METOJIbI KOHTPOJISI M YIpaBJIEHUS KaueCTBOM;— aHAJIU3HPOBATH JTAHHBIE O
KauecTBE MPOIYKIIMHU U ONPEEISITh TPUUYUHBI Opaka;

KCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH TSl TUIAHUPOBAHUSI M TIPOBENICHUS pabOT— 110
TEXHUYECKOMY PETryIUPOBAHUIO;

enadems.

HaBBIKAMH UCIOJIb30BAHUSI OCHOBHBIX HMHCTPYMEHTOB YIIPABJICHUS KAYECTBOM;

HaBBIKAMU OQOPMJICHUSI PE3YJbTATOB WCIBITAHHN ¥ TPUHATHS COOTBETCTBYIOIIUX
pereHuii; HaBbIKaMH O(OPMIICHHSI HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIIUH.

3. Kpartkoe coagep:xanue IUCHHILIAHBI

MOJVIJIb 1.

1.1 Beeaenue. 3akoH P® «O TeXHHYECKOM PETYIUPOBAHUN.

Mepbl TEXHHYECKOTO pPEryJupOBaHUs, OCHOBAaHHBIE Ha 3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 3a KaueCTBO U OE30MaCHOCTH MOCTABISAEMOI MPOIYKIHH («3aKOH O 3aluTe
MpaB MOTpeOUTenein»).

1.2 HeoTBpaTUMOCTh OTBETCTBEHHOCTH M3rOTOBUTEIS M OpraHu3allid B MU
«U3TOTOBUTENb- MPOIABEL- TOTPEOUTENbY.

JloOpokauecTBeHHass mpoAykuusa. VckaxkeHHas wuHpopmamuss o0  (aKTUYECKUX
XapakTepucTukax npoaykuuu. PanbcuduurpoBanHas npoaykuus. OTBETCTBEHHOCTh MPOJaBIa
Y U3TOTOBUTEIIS.

1.3 Jloka3aTenbcTBO JOOPOKAYECTBEHHOCTH PEan3yeMOM MPOIYKIIMH W3TOTOBUTEIIEM.
CBs13b MeX 1y HaTM4UUeM JedeKTa U BeJIMYMHOHN yiepoa.

KauecTBeHnHas mpoayKiusi-ycioBue BbDKMBaHUS (JUPM B KOHKYPEHTHOH 60pb0e.

1.4. Texuuyeckoe peryJalupoBaHUE, OCYIIECTBIIEMOE TOCYIapcTBOM B o001acTu
0€30MacHOCTH MPOIYKTOB. TEeXHUYECKUE PErIaMEHThI U OIICHKA COOTBETCTBHSIL.

Buner texuunyeckux perinameHToB. CojepxaHHe TEXHUYECKHX periaMmeHToB. [IpaBuia
MTOCTPOCHHUS.

1.5. ®opMbI TEXHUYECKOTO PETYIUPOBAHMUSL.

CrannapTu3zanusi, IOATBEPKIECHUE COOTBETCTBUS, TOCYJapCTBEHHBIN KOHTPOJIb U HAI30D,
aKKpeIuTalus.

3akoH «O cTaHIapTU3ALNUN

1.6. AkkpenuTaius Kak (opma rocy1apcCTBEHHOTO TEXHUUYECKOTO PETYIHPOBAHHMSL.

Henn u mpuHIMIBL aKKpeAUTAUWU. AKKpPEAWTAllUs OPraHoB MO CepTU(UKAINU U
UCIBITaTeNbHBIX  JIaOopaTopuii. CepTH(HUKAIMOHHBIE UCIBITAHUS TPH  aKKpEAUTAIUU.
3apyOexHas akKpeIuTaIusl.

1.7. Mepsl, mnpegycMaTpuUBaAONIME HCIOJIb30BAHHE JTOOPOBOJIBHBIX CTaHAAPTOB U
JT0OPOBOIBHOMN CepTUDUKAIIHIH.

KauectBo mponykmmu. Ilokazarenn kauecTBa W MeTOAbl uX omeHkH OOydeHHWe u
nH(GOPMHUPOBaAHUE TOTPEOUTENEH.



1.8. TIpuHiune! U (OPMBI TIOATBEPKACHUS COOTBETCTBUS.

MOAVYIJIb 2
2.1 Metoauueckne OCHOBBI YIIPABJICHUS KAUECTBOM.
OcCHOBHbBIE KaTeropuu U MOHATHS YIOpaBieHUs KadecTBOM. Mcrtopus pasBuTud
TEOPUM M IMpaKTUKU B oOnactu ympasieHus kadecTBoM. Konuenuusa TQM. Ilokazatenu
KadecTBa M METOABl HMX OLEHKHA. OpraHu3alMOHHO-METOAMYECKHE NPUHIHUIBI 00eCTIeYeHHS
KayecTBa U YIpPaBJICHUS KAUECTBOM.
2.2 OcHOBHBIE 3JIEMEHTHI 00eCIIeYeHNs KauecTBa
Crangaptuzanus B YOpPaBJIEHMM KadecTBOM. MexayHapoJHas CTaHJapTU3aLUs.
Crannaptsi cepuit 9000, 14000,22000. CoBpeMEeHHBIE MOJIENIH YITPABIICHUS] KAYECTBOM.
2.3 Metposioruueckoe 00ecrieueHre KauecTBa MpoyKIIHN
2.4 Cepruduxaiiys B ynpaBJIeHUU KayeCTBOM
4.00beM yueOHOM TMCUMIIINHBI

B 3aueTHBIX | B akajmem. yacax

Bunel yue6HOM paboTh eAMHULAX

OO0uiasi TPyA0€eMKOCTh AUCHUIIMHBI 110 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBbIE 3aHATHSI: 0,22 8
Jlexmuu (JIek) 0,17 6
JlabopaTtopusie paboTs (J1ab) - -
[Ipaktuueckue 3ausarus (113) 0,05 2
CamocrositesibHas padora (CP): 1,67 60
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 0,28 10
Jlpyrue BUIBI CaMOCTOSTEILHOW paboThI 1,39 50
Buna xkoHnTpoJisi: 3auer 0,11 3auer (4)

AHHOTANUA padoyeil MPOrpaMMbl TUCUUILIMHBI « Bblunc/nTeIbHASE MATEMATHKA»
(b1.B.[IB.2.1)

1.IleJab DTUCHMNJIMHBI: HAyYWTh CTYACHTOB TCOPETUYECKUM 3HAHHUSM M TPAKTUYCCKUM
YMEHUSIM U HaBbIKaM HUCIIOJIb30BaHMsI COBPEMEHHBIX MAaTEMaTHYECKUX METOJIOB C MPUMEHCHHEM
nakera wmareMmarudeckux mnporpamM MATLAB jans  pemieHuss IMHMPOKOTO Kpyra 3aaad
BBIYMCIIUTEIILHOW MaTeMaTHKH.
2. B pe3yabraTre wu3yYeHHs JAUCHUIUVIMHBI O0ydawummiics N0 mnporpamme
0akajiaBpUaTa J0JIKeH
Obaaoams crnenyromumu npodeccuonansupivu (I1K) komnereHuusMu:

- CIIOCOOHOCTBIO TPOBOJUTH AaHAIMU3 CBHIPbS, MaTepUAIOB M TOTOBOH MPOIYKIUH,
OCYILECTBIISATh OLICHKY pe3yabpraroB aHanusa (I1K-10);

- CIIOCOOHOCTBIO IUIAHUPOBATh U MPOBOAUTH (PU3MUECKHE M XUMHUECKUE HKCIIEPUMEHTHI,
IPOBOJIUTH OOpPabOTKY MX pE3yabTaTOB M OLEHMBATH MOTPEIIHOCTH, BBIABUIATh T'MIIOTE3bI U
yCTaHaBJIMBaTh I'PAHUIIBI UX MPUMEHEHHUs, MPUMEHATh METOAbl MaTEeMaTHYECKOro aHalu3a U
MO/ICTTUPOBAHHSI, TEOPETHYESCKOTO M IKCIIepUMeHTaIbHOTrO nccnenoBanus (I[1IK-16);

3HamMb!

- (pu3MKO-XMMHYECKHE M XHMHUKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS
MIPOIIECCOB M3MEHEHHs arperaTHOro COCTOSHHS Mapo(ra30)-»KMJIKOCTHBIX CHUCTEM, PEaKTOPHBIX
MIPOIIECCOB M OCHOBHBIX MPOLIECCOB Pa3IeNIEHUs] XUMHUYECKONW TEXHOJIOTHH;



- METOJbl M AITOPUTMBI KOMIIBIOTEPHOIO MOJIEIMPOBAHUS OCHOBHBIX IPOLECCOB
XUMHUUYECKON TEXHOJIOTUH U TEXHOJOTUUYECKUX CXEM XUMHYECKUX TPOU3BOJICTB;

- NPUHUMIIBI MPUMEHEHUS METOJOJOTHH KOMIIBIOTEPHOIO MOJEIUPOBAHUS XUMHUKO -
TEXHOJOTMYECKUX MPOLIECCOB NPU aBTOMATH3UPOBAHHOM IPOECKTUPOBAHUHU U KOMIIBIOTEPHOM
YIPaBJICHUU XUMUYECKUMU IPOU3BOIACTBAMM.

ymemn:

- pemiath 3a7a4d KOMIBIOTEPHOTO MOJCIUPOBAHUS MPOIECCOB Mapo(raso)-KUAKOCTHBIX
paBHOBECHI1, a0COPOIHH, TUCTUUIAINH, PEKTHPUKAIINH | KUIKOCTHOM 3KCTPAKIIHH,

- NPUMEHSATH TOJYYCHHBIC 3HAHUS MPHU PEIICHUU NPAKTHYECKUX 3a7a4 KOMIIBIOTEPHOTO
MOJIEJIMPOBAHKS OCHOBHBIX IPOLECCOB XUMHYECKOM TEXHOJIOTUA M TEXHOJIOTMYECKHX CXEM
XUMHUYECKUX MTPOU3BOJICTB.

enademsn:

-METO/IaMH MIPUMEHEHHS CTaHIaPTHBIX MaKeToB NpukiIaaHbix mporpamm (II1IT) u makeTos
Moenupyromux nporpamm (IIMIT) mist MoeTpoBaHusi OCHOBHBIX MTPOILIECCOB XMMUYECKOMN
TEXHOJIOTUHU U TEXHOJIOTUYECKUX CXEM XUMUYECKUX MPOU3BOJICTB.

3. Kpatkoe cogep:xaHue AMCIHUTIHHBI:
Beenenue. Llenmn u 3amaun kypca. KpaTkuil uCTOpudeckuii o4epK pa3BUTHS OTEYECTBEHHOW U
3apy0eXHOM BBIUMCINUTENbHOW MaTeMaTuku. OCHOBHBIE 3Talbl pa3pabOTKH M peaau3aluu
ITOPUTMOB Ha KOMITbIOTEpAX.
Monyne 1. BeruucnutenbHas marematuka. OCHOBHbIE 3Tambl: pa3paloTka M peaau3anus
aNropuTMOB Ha KommbioTepax. Cucrema xommbioTepHoil marematuku (CKM) MATLAB nns
pelIeHns 3a/1a4 BBIYUCIUTEIbHON MaTEMAaTHKH.
Tema 1.1. Co3manne M-miporpaMM M OCHOBHBIE omepaTopbl M-si3blka MPOTPAMMHUPOBAHUS
MATLAB. Bapuantsl ctpyktypsl mporpamm Ha MATLAB.

. Opranuzanus padouero crona Desktop Layout;

. Ocuosuslie oneparuu B Command Window;

. Ocnosaeble onepanuu B Editor;

. JIuneltHO opraHU30BaHHAsI MPOTpaMMa (aJTOPUTM);

. BeTBiieHUs C OJHUM YCIIOBHEM, HECKOJBKHMH YCIOBUSMH, BIIOXKEHHBIE, CO CIHCKOM
ycinoBui. if, switch; morudeckue onepanuu and, or, not;

. [{uKiIbl CO CYETYHMKOM, C MPEIYCIOBUEM, C MOCTYCIOBHEM, C MPEPHIBAHUEM IOJHBIM H

MPEephIBAHUEM YAaCTHYHBIM, C 3a/IaHHBIM IIaroM CYETYMKA, C OT/ACIBHBIM OTCYETOM HTEPAIIH;
for, while, break, continue; ¢ BpI30BOM (pyHKIMIA; ¢ quanorom c mojs3oBareseM B Command
Window u B cieliMaibHBIX THATIOTOBBIX OKHAX;
Tema 1.2 CtanaapTHble U HeCTaHAAPTHBIE PYHKIUU M-s3bIKa MPOrPpaMMHUPOBAHUS U OCHOBHbBIE
pemaTeJm (solvers) MATLAB.

OyHKIMH ¢ TpadudecKM BBIBOJOM pe3yabTaToB; plot, subplot, surf, mesh, polar;

. @OyHKIMM ¢ YUCIOBBIM BBIBOJIOM pe3ynpTaToB B Command Window;

. DyYHKIUY ¢ 3aIIUChIO PE3YIbTATOB B (aii;

. @DyHKIMH, BIOKEHHBIE B TJIaBHYIO (YHKIUIO;

. OyHKIUM ¢ IEPEMEHHBIM YHCIIOM apryMEHTOB;

. DyHKIMH, BBI3BIBAIOLINE APYT'YI0 (QYHKIMIO, UMSI KOTOPOH NepeaHo KaK apryMeHT;

Monyns 2. Bektopsl 1 MaTpuiisl. CrucreMa TUHEHHBIX anredpandeckux ypaBHeHuid (CJIAY).
Tema 2.1. O6paTHas MaTpula. Y MHOKEHUE MaTpPHULL.

. Omeparop inv;

. Omeparopsi strcat, int2str, numa2str;

. Omnepatopsl length, min, max, mean, sort;

. Omneparops! dot, tril, triu, eye, zeros, ones, diag;
. Omneparopsl rand, linspace, logspace, repmat;

. Omeparopsl Size, det, trace, norm;

Tema 2.2. Meton ["'aycca. MeToa npocThIX UTEpaLIUid.



. Omneparopsl linsolve, rank, eig;

Tema 2.3. O0ycnOBIEHHOCTh CUCTEMBI. YNCIIO 00YCIOBIEHHOCTH.

. Omneparops! cond, rcond;

Monyns 3. O6paboTka pe3yIbTaTOB U3MEPEHHS OJHON BennunHbL. [Ipubnrmkenue GyHKIumn
Tema 3.1. Kputepuii CtprozneHTa.

. Omneparopsl polyfit, polyval;

Tewma 3.2. Anmpokcumanus.

. Omneparop Isqcurvefit;
Tema 3.3. UnTepnonsauus.
. Omneparopsl interpl, linear, spline, nearest;

Monynb 4. UucneHHOE HHTETPUPOBAaHUE
Tema 4.1. MeToap! IPSIMOYTOJIBHUKOB

. OmnepaTopsl sum, mean;

Tema 4.2. Metoap! Tpaneuuit

. Omneparop trapz;

Tema 4.3. Meton Cumncona

. Omnepatop quad, int;

Tema 4.4. Meton Herotona-Korteca 8 nmopsizka
. Omnepatop quads;

Monaynb 5. YpaBHEHHE C OJTHUM HEU3BECTHBIM
Tema 5.1. Metox neeHUs omnoJiam

. Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. Meto1 KacaTeILHEBIX
. Omnepatopsl roots, poly, fzero;

Monaynb 6. Cucrema HETMHEUHBIX YPaBHEHUM
Tewma 6.1. Meton Herotona-Padcona

. Omnepatopsr solve, diff, subs;
Tema 6.2. MeToa mpoCThIX UTEpALUA.
. Omnepatopsl simplify, collect, pretty;

Monaynb 7. OnqHOMEpHas ONTUMHU3ALMS

Tema 7.1 MeToapl 0THOMEPHOU ONITUMU3ALIUN

. Omnepatops! fminbnd;

Monaynb 8. MHOroMepHasi OnTUMHU3auUs

Tema 8.1 MeTo 151 MHOTOMEPHOW ONTUMU3ALNU

. Omnepatopsl fminsearch, linprog, fmincon;

Monyns 9. TuddepenunanbHbie ypaBHEHUS

Tema 9.1 Metons! pemienus quddepeHnaibHbIX YpaBHEHUN.
. Omneparops! dsolve, diff;

3axiiroueHue. 3aKI0YUTeNbHAs JEKIHS 10 MOIBEICHUIO UTOTOB Kypca.
4. O0beM TUCHUILIMHBI U BU/bI Y4eOHOH HATPY3KH

B 3au. B akanem.
Bun yue6Ho# paboThI eAMHULAX yacax

O0mas Tpy10eMKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY 3 108
JIaHy
AyIUTOpPHBbIE 3aHATHS: 0,33 12
Jlexiuu (JIek) - -
Jlabopatopusie 3ansaTus (J1ab) 0,33 12
CamocrositesbHas padora (CP): 2,56 92
[TonroroBka K 1a00paTOpHBIM paboTam 1,06 38
CamocTosTeTbHOE U3yUEHUE Pa3eioB Kypca 1,5 54
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)




AHHOTanus padoyel NporpaMMsl JMCHMILIMHBI «/luckpernas marematuka» (b1.B./1B.2.2)

1. Leab AUCHHUIIAHBI

Henbto nucuuruivHbl siBiseTcs (OPMUPOBAHHUE Y CTYAEHTOB CHCTEMbI OCHOBHBIX
HOH?[TI/H\/Jl, HCIIOJIB3YEMBIX IJId HOCTPOCHUA BOXXHEUIINX MAaTEeMaTUYECKUX MOI[GJIGP’I, n
MaTEMaTUYCCKHUX MCTOJOB JJId OIMMCAHUA Pa3JIMIHBIX ITPOLECCOB.

2. B pesyabrate WU3yYeHHs JAUCHUIUVIMHBI oO0ydawummiics N0 TporpamMmme
0akaJIaBpUATA J10JIKEH
Obnaoams crienyromumu rpodeccnonansubivu (I1K) komneTeHIusIMHA:

- CMOCOOHOCTHIO TIPOBOJIUTH AHAIH3 CBHIPhS, MATEPUATIOB M TOTOBOW MPOIYKIIUHU, OCYIIECTBIISITh
oreHKy pe3ynbratoB ananu3a (ITK-10);
- CIIOCOOHOCTHIO TUIAHUPOBATh M MPOBOJUTH (U3MYECKHE M XUMUYECKHUE HKCIIEPUMEHTHI,
MPOBOJUTH 00pPa0OTKY WX PE3YJIHTATOB M OIICHUBATH TOTPEIIHOCTH, BBIIBUTATH THIOTE3bl U
YCTaHABIUBATh T'PAHUIBI WX MPUMEHEHHMsS], MPUMEHSITh METOJbl MAaTEeMaTHYECKOTO aHaiM3a |
MOJICTMPOBAHUS, TEOPETUUECKOTO U IKCIIEpUMEHTaNbHOT0 necnenoBanus (I1K-16);
3Hamb:

-OCHOBHBIE€ TIOHATHUS W METOJbl JUCKPETHOW MaTeMaTHKH, MAaTeMAaTHYECKHMX METOJI0B
perneHus MpoeCCHOHAIBHBIX 3a7ad.
ymemy:

- TPUMEHATH MATEMAaTHYECKHE METOJIbI TMPH PEIICHUH THUIOBBIX MPO(EeCcCHOHATHHBIX
3azad.
61a0emn:

-METOJJaMH TIOCTPOEHHUSI MaTEMaTUYECKON MOJIENIN TUITOBBIX MPO(EeCCHOHANBHBIX 3a71a4 U
coJiepKaTelbHONM HHTEPIIPETAlMU OTYyIEHHBIX PE3YJIbTaTOB.

3. Kpatkoe cogep:kaHue AMCHUILINHBI:

4 CEMECTP

1. Beenenue.

Ponp  nuckperHo MaremMaTMKM IpU  pa3pabOTKe M SKCIUIyaTallMd  XHUMMKO-
TEXHOJIOTHYECKUX CUCTEM.

2. DJeMEeHTBl TEOPUU MHOXKECTB U aJIreOpanyecKkue CTpyKTYpBbl.

BBenenue B TMCKpETHYO MaTeMaTHKy. PoJib qUCKpETHON MaTeMaTUKH TP pa3paboTKe U
9KCIUTyaTallM XMMHKO-TEXHOJOIMUECKHX CHCTeM. MHOXeCTBa, OTHOLICHHUS U (DYyHKLIMH.
3ajaHue MHOXECTB M OCyIllecTBieHue omnepauuii Hajg HuMu. CrnocoObl 3amanus. Onepauuu
00beIMHEHHUS, IEPECCUEHUs], PA3HOCTH, JOTIOJIHEHUS U JEKapTOBA MPOU3BEJCHUA. AKCHOMATHKA
Teopuu MHOXXecTB. Anrebpa Kantopa. Munumusanus npencTaBieHH MHOECTB. J(uarpaMmel
Oiinepa-Benna. bunapubsie oTHomenus. CrocoObl 3afaHus OMHapHbBIX oTHoweHWH. CBoiicTBa
OuHapHbIX oTHOUIeHUH. Pa3ouenns. OTHOLIEHNUS 3KBUBAJIEHTHOCTH U nopszaka. IlpeacraBienue
N-apHBIX OTHOLIEHUH OuMHapHBIMU. AnreOpa oTHomeHud. OyHkiuu. MHbekuus, CIOpbeKUIus U
Oouekuus. AnreOpamdeckue cTpykrypbl. [lomyrpynmel. Monouasl. ['pynnsl.  Ioarpynms.
[Muknuueckue rpynnbl. ['pynmnel mojctaHoBok. M3omopgusm rpymm. CMexHble KITacchl 1O
noarpynne. Hopmanehbeie aenutenu. @axrop-rpynnsl. Koiblia: omnpezaeneHus, CBOWCTBA,
npuMepsl. [loms.

3. OeMeHThl Teopuu rpados.

I'padsl. 3amanme u xapaktepuctuku rpadoB. Buasl rpados. Iloarpadsr. Marpuist
CMEXHOCTH M HHUuAEeHTHOcTH. Cremenu BepimmH. Mapmpytel Llenn. Iuxnel. PaccrosiHue
MeX]ly BepuinHaMu. J{nametp u panuyc rpada. YHapHble 1 OMHapHBIE omepaliuy HaJl rpadamu.
JlononHenue rpada. YianeHue M JoOaBleHUE BEpUIMH. YjaneHue M jaobOaBieHue peodep.
Otoxnectienne BepiinH. Pacmeruienune BepmuH. OObenunenue rpadon. Ilepeceuenue
rpadoB. KomroHeHTsl cBA3HOCTH. MocTtel. Bepmmunas u pebGepHas CBA3HOCTb. CBSI3HOCTH



OpUEHTUPOBAHHBIX TpadoB. AJNTOPUTM BBIYMCIECHHUS CBSI3HOCTH. BHYTpPEHHssT yCTOMYMBOCTB.
BepmmaHoe unciio He3aBUCUMOCTH. PeGepHoe uncino He3aBucuMOCTH. Bepmunaoe u pedepHoe
nokpeiTie rpada. BHemHsAs ycToiumBocTh. BepmmHHOE M pebepHOE YHCIO BHEUIHEH
ycroiunBocTd. LIUKIIBI ¥ pa3pe3bl. DUnepoBbl HUKIIBL. ["aMuiIbTOHOBBI UKL, [InanapHocts u
ykianka rpados. ['panu iockoro rpada. Packpacka rpados. Xpomarudeckoe uucio. ['umnoresa
yeTtbipex Kpacok. J[lepeBbs. Omnpenenenus. CpoiictBa. Teopema Konu. ®dynHnameHrtansbHas
cucremMa IUKIOB. OCTOB HAaWMEHBUIETO Beca. YIOPsIOYEHHbIE AepeBbsi. bUHapHbIE IEpeBbS.
JlepeBbsi COPTUPOBKU. AJITOPUTM [IOUCKA B IEPEBE COPTUPOBKHU.

4. Bynessr pynkumn.

Anrebpa noruku. bynessl ¢pynkuuu. CriocoOsl 3aganus. byneBsl pyHKIMM 0HOM U ABYX
NEepeMEHHBIX M UX cBoiicTBa. Dopmynbl OyneBoi anreOpel. OCHOBHBIE 3aKOHBI OyJIEBOM
anreOppl.  DKBUBAICHTHOCTh  (popmyn.  Ilpunmun  gBoiicTBeHHOCTH.  COBEpIlIEHHBIE
TU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHbIE HOpMajbHble (QopMbl. CHUCTEMBI
AJIEMEHTapHbIX OyNeBbIX PYHKIMH. DYHKIIMOHATBEHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX
¢byukuuil. Ilpumepsl (GyHKIMOHANBbHO TOJHBIX 0a3ucoB. BakHelme 3aMKHYTbIE KIIACCHI.
Teopema o ¢yHKkuMOHaIbHONW moOJHOTE. MuHMMM3anus OyneBbix (yHKUuN. CokpallleHHas,
TynukoBass U MuHuUManbHasg Qopmbl. Kaptel Kapno. Meron coderanuss MHIEKCOB U METOJ
Kyaitna. Munnmuzanysi KOHbIOHKTUBHBIX HOpMabHBIX GpopM. O030p NPUIIOKEHUH TUCKPETHON
MAaTE€MAaTHKHU. Pa3paboTka 3¢ dEeKTUBHOTO MaTeMaTU4YeCKOro, MIPOTPaMMHOT O,
MH(POPMAITMOHHOTO M TEXHUYECKOTO OOecleueHuss Ha OCHOBE METOJOB JHUCKPETHOMU
MaTeMaTHKH.

5. Ucuncnenue BbICKa3bIBaHUM.

BBenenue B maTemaTH4ecKyro JIOTUKY. KpaTkue cBelleHHsI U3 UICTOPUU MaTEMaTUYECKON
norukd. Poip  MaremaTHuyecKoM JIOTMKM TpU  Pa3pabOTKe M AKCILIyaTallud XUMHKO-
TEXHOJIOTUYECKUX cucTeM. PopMabHble aKCHOMAaTHYeCKHe CUCTEMBL. CHMBOJBI, BBIPAXKCHHUS,
(dopmyibl, akcruoMsl. [IpaBuiio BbIBOJIA, HEOCPEACTBEHHOE CIIEACTBUE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHui. Jlorudueckuii BeIBoaA. AkcnoMebl. [IpaBuno modus ponens. Teopema neaykiuu u
mpaBwio  cwuiormdMa.  [logHoTa W HENPOTMBOPEYMBOCTH.  HE3aBUCHMMOCTH — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzammu. I[IpoBepka BBIBOAMMOCTH C MOMOIIBIO
UCcTUHHOCTHBIX TaOmui. CexBeHiuu ['ennena. Moxpens mupoB Kpunke. Meron pesonrornuit
PoGuncona. Meron knay3 Bonra. O6paTtHbiii MmeTo MaciioBa (01aronpusTHIX HaOOpOB).

6. Mcuncienue npeauKaToB U HEYETKas JIOTHKA.

Jloruka mpeaukaTtoB. ABTOMAaTH3aLUs JIOTUYECKOro BbiBoJa. IlepemenHsle, ¢yHKuuy,
TEPMbI, NpPEAUKAThbl, KBAHTOPbI, (opMmyibl. O6nacTe neiictBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE IlepeMeHHble. VIHTepnpeTanny, paBHOCUIBLHOCTh. Pacno3HaBaHue 00Ie3HaYUMOCTH.
[IpoGnema paszpemrumMocTH. AKCMOMBI M NpaBUiIa BbIBOJA MCUMCICHMS IpeIuKaToB. Teopema
nenykuuu. HenmporuBopeuwBOCTP M IOJNIHOTA. BBIHECEHHME KBaHTOPOB U IpeABapeHHas
HopMasibHast (opma. CKylneMOBCKHE cTaHAapTHble (opMbl. DpOpaHOBCKUI YHHMBEPCYM U
Teopema OpOpana. [ToacraHoBka u yHupukaus. Meto pe3otonuii u ero nojaHorta. Crpareruu
Merona pesomouuii. Ju3broHkTel XopHa. IIpMHOMI JOrMYECKOTO IPOrpaMMHUPOBAHHUS.
Heuerkne MHoxectBa. Heuerkass noruka. lloseienune u cyrbs Hederkoctu. Dopmanmzanus
HedyeTKocTH. DyHKIMA NpUHAUIEKHOCTU. JIMHrBHcTHYeckas mepeMeHHasd. Omnepanuu Hal
HEYeTKUMHU MHOoXecTBamMHu. Hederkas apudmeruka. Meroasl nedazzudukanuu. HeueTkue
oTHomeHHs. CraHIapTHeIE HEYEeTKHe Jiorndeckue onepauuu. Hederkmit BeiBoa. CreneHu
UCTUHHOCTU U CTENIEHU yBepeHHOCTU. HeueTknii aHaJior MeTo1a pe30JIFoLui.

7. Koneunsle aBToMatsl, MaliMHbl ThropuHra-Ilocra, cioKHOCTb BEIYMCIEHUM.

OneMeHTsl TeopuH aBTOMaToB. IToHATHE aBTOMATHOrO MpeoOpazoBaHMs WH(GOPMALMU U
KOHeuHoro aBToMara. CriocoObl 3a1aHus aBToMaTtoB. ABTOMaThl Munu 1 Mypa. [Iporpammuas u
anmapaTHas peaJu3anys aBTOMAaTOB. DKBHUBAJICHTHOCTh U MUHUMMH3ALlMS aBTOMAaToB. MalinHel
Teropunra-Ilocra. @opmanuzanus NOHATHS AIrOpUTMa U (opMalbHbIE MOJEIH aJTOPUTMOB.
Mamuna TeropuHra: onpezeneHus, cBOMCTBa, rpagsl nepexoaos. Mammuna Ilocta. IIporpammsl
s mammH.  [IpoGnmema  pacmo3naBanusa. [IpoOnemMa  OCTaHOBKHM.  ANTOPUTMHYECKH



Hepaspemumble 1poOneMbl. CIO0XKHOCTh anropuTMoB. Mepel ciokHOCTH. BpemeHHas u
€MKOCTHasi CJIOKHOCTb. ACHMITOTHUYECKAsl CIOKHOCTb, HMOPSAJOK CJIOYKHOCTH, CIJIO)KHOCTH B
CpPEeIHEM M B XyAllIeM ciydae. TpynHopaspemumsle 3afgadd. HenerepmuHupoBaHHaAs MalliuHa
Teropunra. Kmaccet P u NP. NP-nonuble 3amaun. NP-monHoTa mpoOieMbl BBITOJTHUMOCTH
(dopmyn J1OTUKH BBICKa3biBaHUKA. O030p MPUIIOKEHUH MaTeMaTudeckoil soruku. HampaBienus
WCII0JIb30BAHUS amlapaTa MaTeMaTHYeCKOM JIOTUKM B 3ajJayax MPaKTUYECKOM HMH(OPMATUKH.
Cnemmduranus u  BepuduKamus  OPOrPaMMHO-AMIAPATHBIX  IPOEKTOB,  JIOTMYECKOE
IPOrpaMMHPOBAHUE, TOCTPOSHUE OHTOJIOTHH, S3bIKK OOLICHUS HHTEIJICKTYaIbHBIX areHTOB.

4. O0beM yueOHOM THCHHUILINHBI

Bunel yue6HOM paboTh B 3aueTHBIX B axazem. qacax
eIMHUIAX

OO0ImAas TPYA0eMKOCTh JUCHHUILINHBI 0 y4e0HOMY IJIAHY 3,0 108
AyIHTOPHBIE 3aHATHSI: 0,33 12
Ulexmum (JIek) - -
UTabopaTopHubie 3anstus (J1ab) 0,33 12
CamocrosiTtesbnasi padora (CP): 2,56 92

Bua koutposs: 3auer/3K3aMeH 0,11 322:; T

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHBI
«KosmonaHasi XuMHsl NOBEPXHOCTHO-AKTHUBHBIX BELIECTB U BHICOKOMOJIEKYISIPHBIX
coennnenuii» (b1.B./1B.3.1)

1. Heap aucuumiaunHbl - GOPMUPOBAHHE y OOYYAIOIIMXCS CHCTEMAaTU3HPOBAHHBIX
3HaHMUI 00 0COOEHHOCTSIX MOBEIECHUS MOBEPXHOCTHO-aKTUBHBIX BemecTB ([IAB) Ha pazmmunbIx
rpaHudnax paszgena ¢a3, 0 KOJUIOMJIHO-XMMHUYECKHX CBOWCTBAaX BBICOKOMOJICKYISPHBIX
coemuaeHnit (BMC), o crmocobax crabuiu3amuu JUCIIEPCHBIX cUCTeM mpu nomomu [1AB u
BMC.

2. B pe3yabrare wu3ydYeHHs JUCHUILVIMHBI OO0y4Yawlnuiicsi M0 mNporpamMmme
0akajiaBpUaTa J10JIKeH
Ob6naoame cnenyronmmu obmenpodeccuonansubiMu (OITK) u npodeccronanpubiMu  (I1K)
KOMITETEHITUSIMHU:

- CIOCOOHOCTh M TOTOBHOCTH KCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX
JMCLUIUIAH B mpodeccronanbhoi aesrenpaoctu (OITK-1);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHHMS O COBPEMCHHOW (DHM3MUYECKON KapTHHE MHUDA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHMM BCIIECTBA JUIS TOHUMAaHUS
OKpY’KaroIero mMupa u siieauii mpupoast (OITK-2);

- CIIOCOOHOCTH Y TOTOBHOCTH OCYIIECTBIIATH TEXHOJIOTMUECKUI MPOIIeCC B COOTBETCTBUU
C periaMeHTOM M HCIOJIb30BaTh TEXHHUUECKHUE CPEJICTBA ISl M3MEPEHUSI OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOTO MPOIIECCa, CBOUCTB CHIPHS U MPOTYKITUH (TIK-1);

- TOTOBHOCTh IPUMEHATH aHATUTUYECKUE U YUCICHHBIE METO/IbI PEIICHHUSI IOCTaBICHHBIX
3a/la4, HKCIOJIb30BaTh COBpEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKY
uHpopMallUd €  HUCIOJIB30BAaHWEM  MPUKIATHBIX  MPOTPAMMHBIX  CPEACTB  Cdepbl
npodeccuoHaNBbHOM JesITeNLHOCTH, UCIIOIB30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUH U 0a3bl
JTAHHBIX B CBOEH Mpo(hecCHOHANBHOM 00JIacTH, MaKeThl MPUKIAIHBIX MporpamMM Ui pacdera
TEXHOJIOTUYECKHUX mapameTpoB obopynosanus (I1K-2);



- CIOCOOHOCTH TPHHUMATH KOHKPETHBIE TEXHWYECKHE peIICHHus IpH pa3paboTke
TEXHOJIOTMUYECKUX TIPOLIECCOB, BBHIOMpATh TEXHUYECKUE CPEJCTBA M TEXHOJIOTHMH C YYETOM
9KOJIOTUYECKUX IOCJIECICTBUM UX IPUMEHEHUS (1IK-4);

- CHOCOOHOCTh TIPOBOJWTH AaHAIU3 CHIPhS, MATEPUAIOB K TOTOBOW MPOIYKIIHH,
OCYIIECTBIISATH OLIEHKY pe3ysbraToB aHanu3a (I1K-10);

- CIIOCOOHOCTH IUIAHUPOBATH U TPOBOJUTH (PH3MUECKAE M XUMHUYECKHUE SKCIICPUMEHTHI,
MPOBOJUTH 0OpPaOOTKY WX PE3YJIbTATOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh THIOTE3bl U
YCTaHABIWBATh T'PAHUIIBI UX MPUMEHEHHUS, MPUMEHSITh METOJbl MAaTEeMaTHYECKOTO aHaji3a U
MOJICITMPOBAHUS, TCOPETUUYCCKOTO U dKCIIepuMeHTanbHOro uccienopanus (I1K-16).

3HamMb. COBPEMEHHbIC TpejacTaBiieHus 00 ocobeHHocTsx crpoenus [IAB u BMC;
COBPEMEHHBIC TPEJCTABICHUS O TEPMOJMHAMHUKE IOBEPXHOCTHOTO CJIOSI; COBPEMEHHBIE
TEHJICHIIUM PA3BUTHS HAHOTEXHOJIOTUW; OCHOBHBIE CIOCOOBI TOJYYCHHS W CTaOWIM3alUN
TUcniepcHBIX cucteM, coaepxkanmx [IAB u BMC, oGmactu npuMeHEHHs] TaKUX KOMIIO3UIINN;
OCHOBHEIE MeTO 161 aHamu3a I11AB;

yMmemb: BbIOpaTh HauOOJIE€ TEXHOJIOTMUECKH TNPUMEHUMYIO CXEMY TOJIy4eHHs
JTUCTIEPCHOM CHUCTEMBI C 3a/IaHHBIMU XapaKTEPUCTHUKAMH; 00OOCHOBATh MPUMEHEHUE Pa3IMYHBIX
CTAOMIIN3ATOPOB MPH MOJYYEHUN TUCTIEPCHOMN CUCTEMBI,

61a0emyv. OCHOBHBIMH METOJaMHU KOJUIOMTHOW XHUMHUHM TP pa3pabOTKE COCTaBOB
pPa3IMYHOTO Ha3HAYEHUs; JTaOOPATOPHBIMHU METOJUKAMH HCCIEIOBAHUS BOJHBIX M HEBOJIHBIX
pactBopos ITAB u BMC.

3. Kpartkoe cogep:xaHue IUCHHUIIUHBI:

Benenue

Oco6ennoctu ctpoenust [IAB u BMC. ®opmupoBanue u CTpOCHHE TOBEPXHOCTHOTO
cnost. [Tousarust o muopritbHON 1 MHO(POOHON TUCTIEPCHON CHCTEME.

Ancopouus [TAB u BMC Ha pa3nu4HbIX TpaHuniax pasaena ¢as

Oco6ennoctu azacopomuu [TAB u BMC Ha XHAKMX W TBEPIbIX TMOBEPXHOCTSX.
TepmonuHamudeckoe onucanue aacoporuu. Kmaccudukanus u aHaiu3 HU30TEPM aJICOPOIUU.
AncopOnnoHHbIe TUICHKU. [IeHsbl.

Moaudukamnus TBepAbIX moBepxHocTei npu nmomoimu [TAB u BMC.

lMunpodunuzanus u runpododuszaiys TBEpAbIX MOBepXHOCTEH. 30TepMbl cMaurBaHus U
ux a"anu3. Meron Ilucmana.

IMaapodunsro-munodubneiii 6ananc. Yucna ['JIb. [lapamerp ymakoBkw.

[Tonsatue o mkamax ['JIb. Meronbl I'pudduna u JBuca mis pacuera uucen [JIb.
IM'unpodunbHo-051€0(PUTHLHOE COOTHOILIECHHE.

Kputnueckast konuentparums mutemuiooopasoanus (KKM).

Tepmoaunamuka munemiooOpasoanus. Pakropsl, Braustomne Ha KKM. Temmneparypa
Kpadra. CoBpemenHsle mpenctaBieHus o comobunuzanuu. HoBeie mnonxonsl Pycanosa.
Besukynsl.

PactBopsl nonumepos.

TepMoMHaMHUECKUI MOJAXOJ K OMHUCAHUIO PAacTBOPOB MosunMmepoB. HaamomnekynspHbie
ctpykrypsl. Teopus @iopu-Xarrunca. Temneparypa diopu.

Onpenenenre MOJEKYJIIPHONH MaCCHI.

Metonpl ompeneneHuss MOJIEKYISIpHOM u  muuemraspHo Maccel IIAB u BMC.
OpakMOHUPOBAHUE TOJIMMEPOB. MOJIEKYISIPHO-MACCOBOE pacipeiesieHuE.

HucnepcHbie cuctemsl, ctabunmsupoBanusie [IAB u BMC.

Omynbeuu. [logbop crabunuzaropa. Mukposmynscuu. Cycnensuu. Ilpumenenue
JMCIIEPCHBIX cucTeM, ctabunusupoBanHbix [TAB u BMC.

4. O0beM yueOHOM THCHMILINHBI

B 3aueTHBIX B akanem.
Buner yae6HOI paboThI eIUHULIaX qacax




OO0uasi TPy10€eMKOCTh IMCHUILIMHBI 0 Y4e0HOMY IJIAHY 4 144
AyIMTOPHBIE 3aHATHS: 0,56 20
Jlexuu (JIek) 0,22 8
[TpakTaeckue 3anstus (I13) 0,33 12
Jlaboparopust - -
Camocrositesannasi padora (CP): 3,19 115
CaMOCTOSATETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 3,19 115
Buja koHTpoJIsi: IK3aMeH 0,25 9

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«JlonmoJIHUTEIbHBbIE IJ1aBbI KOJLIOMAHON xumum» (b1.B./1B.3.2)

1. Heap aucuumiuHbl - (GOPMUPOBAHHE y OOYYAIOIIMXCS CHUCTEMATH3HPOBAHHBIX
3HaHUH 00 0COOEHHOCTSIX MOBEIEHUS MOBEPXHOCTHO-aKTUBHBIX BeulecTB ([IAB) Ha paznuunbIx
rpaHunax paszgena ¢a3, O KOJUIOMJHO-XMMHUYECKMX CBOWCTBAaX BBICOKOMOJIEKYJISPHBIX
coenquHenuit (BMC), o cmocobax crabunm3anuu AUCIEpPCHBIX cucteM mpu nomomu I[TAB u
BMC.

2. B pesyabrare wu3yyeHus: AMCUMILUIMHBI OO0y4yalumMiicsi MO mNporpaMmme
0akajiaBpUaTa J10JIKeH
Obnaoams cnenyromumu odmenpodeccuonanbubiMu (OIIK) u npodeccuonansasiMu  (11K)
KOMITETEHIIUSIMU:

- CrmocoOHOCTh M TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHUIUIAH B podeccronanbhoi aesrenproctr (OIMK-1);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHHUA O COBPEMEHHOW (M3WYECKOH KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA JUISI TOHHUMaHWUS
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-2);

- CIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIISTh TEXHOJOTHUECKHUI MPOIIECC B COOTBETCTBUH
C PErJIaMEHTOM M HCIIOJIb30BaTh TEXHHUECKUE CPEJICTBA ISl M3MEPEHHS OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOTO TPOIIECCa, CBOWCTB ChIPhs U TPOTYKIINU (TIK-1);

- TOTOBHOCTh MIPUMEHSATh aHATUTHYCCKUE U YHCIICHHBIC METO/Ibl PEIICHHUS TTOCTABICHHBIX
3aJa4, HCIOJIL30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIC TEXHOJOTHH, MPOBOJUTH O0OpPabOTKY
uHbOpMAIIMM  C  HKCHOJB30BAHMEM  MPHKIAJAHBIX  TPOTPAMMHBIX  CpPeICTB  cepbl
po(heCCHOHALHOW JIESITEITLHOCTH, MCIIOJIb30BaTh CETEBbIC KOMITLIOTEPHBIC TEXHOJIOTUU U 0a3bl
JTaHHBIX B CBOCH Mpo(decCHOHAIbHOW 00JacTH, MaKeThl MPUKIAIHBIX MPOTrpaMM Ui pacdyera
TEXHOJOTMYECKUX apaMeTpoB obopynoBanus (ITK-2);

- CIOCOOHOCTh TPUHHMATh KOHKPETHBIC TEXHUYECKUE pEIICHUs IpH pa3padoTKe
TEXHOJIOTUYECKUX TIPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHH C YYETOM
AKOJIOTUYECKUX MOCIIEACTBUI UX IPUMCHEHHSI (TIK-4);

- CIIOCOOHOCTh TMPOBOAMTH AHAIU3 CHIPbS, MATEPUAIOB W TOTOBOM IMPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3yabTaTtoB aHanusa (I1TK-10);

- CIIOCOOHOCTH IJIAHUPOBATh U MPOBOIUTH (PU3MUECKUE U XUMUYECKHE HKCIEPUMEHTHI,
MPOBOJUTH 00pabOTKY UX pe3ylIbTaTOB U OIEHUBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI U
yCTaHABIUBATh TPAHUIIBI UX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTUYECKOTO aHaiu3a U
MO/JICTTUPOBAHHSI, TEOPETHYECKOTO U IKCIIEpUMEHTaIbHOTO uccienoBanus (ITK-16).

3Hamb: COBPEMEHHbIe TNpejacTaBieHuss 00 ocobeHHocTsix crpoeHus [IAB u BMC;
COBPEMEHHBIE TMPEACTaBICHUS O TEPMOJMHAMUKE TTOBEPXHOCTHOTO CJOS; COBPEMEHHBIE
TEHJCHIIUA PAa3BUTUS HAHOTEXHOJOTHI; OCHOBHBIE CMOCOOBI MOJIYYCHHS] H CTaOWIN3alNUd
JTHUCTIepCHBIX cucTeM, conepxkammx [IAB m BMC, o0macti nmpUMEHEHUs TaKUX KOMIIO3UIIU;
OCHOBHBIE MeTO/1bI aHanu3a [1AB;

yMembv: BbIOpaTh HaumOoliee TEXHOJOTHYECKH MPUMEHHMYIO CXeMy TOJIyueHUs
JMICTIEPCHOM CHCTEMBI C 3aJIaHHBIMU XapaKTePUCTUKAMU; 0OOCHOBATh MPUMEHEHHE Pa3IUYHBIX
CTaOMIM3aTOPOB MPHU MOTYYCHUH TUCTIEPCHOM CHCTEMBI;



871adems: OCHOBHBIMH METOJAaMHU KOJUIOMJHOW XUMHH TpHU pa3pabOTKe COCTAaBOB
pa3IMYHOIO Ha3HAu€HUs; JJAOOPATOPHBIMU METOAMKAMH HCCIEIO0BAaHUS BOJHBIX U HEBOJHBIX
pactBopos ITAB u BMC.

3. KpaTtkoe conep:kanue IUCHUIIHHBI:

Beenenne

Jlnoduneabie M nuO(oOHBIE mucnepcHble cuctembl. Kpurepuit Pebunmepa-ll{ykuna.
PactBops! ITAB u BMC kak nno¢uibHbIE TUCIIEPCHBIE CUCTEMBI.

OCHOBHbBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKHU acopOLuu — abcoitoTHas U rub0coBCKas
agcopOims. TepMoMHAMUYECKOE OTTUCAHHE aTICOPOIINU.

Ocob6ennoctu aacopbmuu [TAB m BMC Ha XUAKHX W TBEPABIX HOBEPXHOCTSX.
Knaccudukanus u ananus n3orepm aacopounu. AncopOunoHHbIe TUIEHKU. [1eHsbl.

Monudukanust TBepabix mnoBepxHocte npu mnomomu I[IAB um BMC.  Bnuszue
CTPYKTYPBI MOJIOKKH.

IMunpodunuzanus u runpododuzanus TBEpAbIX NOBepXHOCTEH. M30TepMbl cMaurBaHus U
ux a"Hanus. Meroa I{ucmana.

IMuapodunsro-munoduneneiit 6amanc. Yucna T'JIb. [lapamerp ymakoBku — pacuer u
HazHa4YeHHE.

[lonstne o mkanax ['JIb. Meroasr I'pudduna u [IpBuca ans pacuera umcen [JIb.
IMuapodunsro-oneopunsHOe cooTHomenue (I'OC). Meron KpyrisikoBa-Kaperkoro.

Kputnueckas konuentpaius mutemiooopazopanust (KKM).

Tepmoannamuka munemiooopasoBanus. OCHOBHBIE TEOPHHM MHUIIEIIIO00pa30BaHUS —
3aKOH JEUCTBYIOIKX Macc U ¢azoBas mozens. Pakropsl, Biustomue Ha KKM. Temneparypa
Kpadra. Temneparypa momyraeHusi. CoBpeMeHHbIE TIPEICTABICHUS O cofitoOumu3amnuu. HoBbie
noaxonsl AWM. PycanoBa. Besuwkynel — ocoOeHHOCTH CTpoeHuss M cBoicTBa. I[lpumeHeHue
BE3UKYJISPHBIX CUCTEM. JIMTIOCOMBI.

PacTBOpBI MOSIMMEPOB.

TepMoauHaMUYECKHI MOAXO0A K OMUCAHUIO PpacTBOPOB mojmuMepoB. HaamoliekynspHbie
ctpykTypbl. Teopust @nopu-Xarrunca. Temneparypa @nopu. Beiciiag u HU3MIAsT KPUTHUYECKUE
TeMIEepaTypbl CMEUICHUSI.

OnpeneneHre MOJIEKYJIIPHON MacChI.

Mertonbl onpeneneHuss MoJIeKyJaspHo u munewispHoi Maccsl [IAB u BMC. Meron
Jlebas. YabTpaueHTpudyrupoBaHue. @pakUMOHUPOBAHUE MOJIUMEPOB. MOJIEKYISAPHO-
MacCOBOE paclpeeieHHeE.

JucnepcHsbie cuctemsl, ctadmmsupoBanabie [IAB 1 BMC.

Omynbeuu. [lonbop crabunuzartopa. Mukposmynbeuu. Hanosmynscuu. CycrneH3uu.
[IpuMeHeHne TucrepcHbIX cucTeM, ctadmm3npoBanHbix IIAB u BMC.

4. O0beM y4eOHOM THCHHMILINHBI

B 3aueTHBIX B akanewm.

Buner yue6HOI paboTh eIMHHUIIaX yacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY IUIAHY 4 144
AyIUTOpPHBbIE 3aHATHS: 0,56 20
Jlexuun (Jlek) 0,22 8
[Tpaktiueckue 3anstus (113) 0,33 12
JlaGopaTopus - -
CamocrositesbHas padora (CP): 3,19 115
CaMocCTOSATENbHOE U3YUYEHUE PA3JIEI0B AUCITUIUIMHbI 3,19 115
Buja kOHTpOJIAA: 3K3aMeH 0,25 9

AHHOTanus padoyeil nporpamMMsl AucUUIJIMHBI «CoBpeMeHHbIe MeTOoAbI (PU3UKO-
XHMHYECKOr0 aHA/In3a oprannyeckux Bemects» (b1.B.JIB.4.1)



1. Heap AUCHMIVIMHBI: CHOPMHPOBATH Yy oOOyyarommuxcs oOliee MpeacTaBICHHE O
HauOoJiee IIUPOKO TPHUMEHSIEMBIX COBPEMEHHBIX HWHCTPYMEHTAJIbHBIX METOJAX aHajIH3a
opraHuyeckux BemiecTB. O3HAKOMHTH HMX C TEOPETUYCCKUMH OCHOBAMH JSTHX METOJIOB.
CdhopmupoBaTh y CTYIACHTOB 3HaHUS, OOECIIEYMBAIOIIME UM CIIOCOOHOCTH CAMOCTOSITEILHOTO
BBIOOpa KOHKPETHBIX METOJOB aHalIHM3a OPraHWYecKux BemecTB. OOecnednTh 00yJaronInxcs
NPaKTHYSCKMMHU HaBBIKAMA W YMCHHUSIMH, HEOOXOJMMBIMHU [UIS CAMOCTOSITEILHOIO DPEIICHHS
NPUKITAIHBIX XUMUAKO-aHATUTHYCCKUX 33/1a4.

2. B pesyabrare u3y4YeHUs JAUCHUIUIMHBI 0O0y4YalouMiicsi 1O TporpamMme
0akaJIaBpUATA J10JIKEH
Obnaoams cnenyroummu obmenpodeccuonansubiMu (OIK) u npodeccuonansabiMu  (I1K)
KOMITCTCHIUSIMH:

- CIOCOOHOCTBIO U TOTOBHOCTBIO HCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIHILIMH B ipodeccuonanbroi aestenproct (OITK-1);

- CIHOCOOHOCTBIO MPOBOJUTH AHAJIU3 ChIPbSl, MAaTEpUAIOB M TOTOBOM MNPOIYKIIHH,
OCYIIIECTBIISATH OIICHKY pe3yibTaTtoB aHanu3a (I[1K-10);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAaHUE CBOMCTB XMMHUYECKUX AJIEMEHTOB, COCTUHEHUIN U
MaTepHaJioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccronanbroii aestenpuoctu (I1K-18).
3HamMb:

- OCHOBHBIE 3aKOHBI, JIEKall[lieé B OCHOBE COBPEMEHHBIX METO/I0B (PM3UKO-XUMHUECKOI0 aHAIIN3a;
- OCHOBHYIO TE€PMMHOJIOTHIO, OTHOCSIIYIOCSI K COBPEMEHHBIM MeToJaM (PU3HKO-XUMUYECKOTO
aHalu3a;

- OCHOBHBIE MIPUEMBI IIPOBEJICHHSI SKCIIEPUMEHTA B 00JIACTH aHAIUTUYECKON XUMHUH.

ymemn:

- NPUMEHATh MOIYYEHHBIC B XOJI€ M3Y4EHUsS AUCLUIUIMHBI JJIs PEIIEeHUs NMPHUKIAIHBIX 3a7ad,
CBSI3aHHBIX CO CBOEH JanbHeNIel mpoecCHOHAbHON ACSITEIIBHOCTH;

- CaMOCTOATENBHO BbIOMPATh AHATUTHYECKUE METO[bI, MPUTOJHBIC sl PELICHUS KOHKPETHBIX
MPUKIIAJHBIX 3a/1a4.

enademsn:

- MPAKTHUYECKMMM HaBbIKAMHU, HEOOXOAMMBIMM JAJIsl pEIleHUs NPUKIAAHBIX 3a7a4 B 001acTu
MHCTPYMEHTAJIBHOIO aHaJIM3a.

3. KpaTkoe coaep:kaHue TuCHUILINHBI

1. BBenenue B coBpeMeHHbIe (pu3nueckue U (HU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIC)
METO/bl aHallu3a OpraHuveckux BemecTB. llpeamer u obmas kiaccupukanus METOIOB.
UyBCTBUTEIBHOCTD U CEIEKTUBHOCTH METOI0B aHAIIM3A.

2. CrnekTpanbHble METO/IbI aHANKM3a. B3auMo1elCTBUE 3JEKTPOMArHUTHOTO H3TY4EHUs C
BeecTBOM. OCHOBBI TEOPHH B3aUMOJICHCTBUS U3TYyUCHHs C aTOMaMH U MOJIeKyJlaMU. ATOMHbBIE
Y MOJIEKYJISIPHBIE CIIEKTpPHI MOTJIOUIeHUS U u3nyueHus. Kinaccudukanus cieKTpaaibHbIX METOI0B
aHanms3a.

MeTonpl aTOMHOW CHEKTpOMETpUU (PIEMEHTHBIN aHalu3): aTOMHO-DMHCCHUOHHAs H
aTOMHO-abcopOuMoHHass cnekTpockonus. [IpuHuunel metonoB. Ilpumepbl npakTHYECKOTO
IPUMEHEHHs] METOJIOB B aHajM3e OMOJOIMYECKU-aKTHBHBIX BEIIECTB U B (hapMaleBTHUECKOM
aHasn3e. MeTposIornueckne XapakTepUCTUKA METOJ0B aTOMHOM CIIEKTPOCKOTIMH.

MeTo 16l MONEKYISIPHON CIIEKTPOCKOIIHH.

MonexkynsipHasi aOCOpOLIMOHHAs CIEKTPOCKONHUS B BHUIMMONH U  ylIbTpa(HOIETOBOH
o0lacTM  Kak METOJ MCCIIEJOBAaHUS D3JEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX MOJIEKYII.
XapakTEpUCTUKHU DJIEKTPOHHBIX COCTOSIHUII MHOTOATOMHBIX MOJIEKYJ: DHEPIHs, BOJIHOBBIE
(GyHKUIMHU, MYTbTUIUIETHOCTD, BpeMs JKU3HU. [IpuMeHeHne aeKTPOHHBIX CIIEKTPOB MOTJIOIIEHUS
B KAauye€CTBEHHOM, CTPYKTYPHOM M KOJHMYECTBEHHOM aHalu3ax. TeXHUKAa MOJIEKYISIPHON
CMEKTPOCKOIHUH MOTJIOMIEHHUS B BUIUMOMN 1 Y D-001acTsX.



MonexymsipHasi SMHUCCHOHHAsSI CIIEKTPOCKONHS - iyopuMeTpusi. TeopeTnueckue 0CHOBBI
MeToa. PaKTOPhl, BIUSIOMKE HA (DITyOPECLEHIIHIO.

Wndpakpacuas CIIEKTPOCKOIIHSL. Meronas! K0J1e0aTeIbHON CIIEKTPOCKOIIHH.
Wudpakpacusie (MK) cekTpsl 1 KOMOMHAITMOHHOE paccestHue cBeta. KonebaTenpHble CIEKTPHI,
YPOBHH SHEpPruu, X Kiaccupukanus, GyHIaMeHTaIbHbIe, 00EPTOHHBIE U COCTaBHBIC YACTOTHI.
CnemmuduyHOCTh  KONEOATENbHBIX  CIEKTPOB. lIpuMeHeHWMe  METOAOB  KojeOaTeabHOMH
CIIEKTPOCKONUU JJIsl KAYECTBEHHOI'O U KOoJInuecTBeHHOro ananu3a. Texuuka MK cnextpockonuun
u cnekrpockonuu KP.

Mertponoruueckue XxapakTepuCTUKH METOJ0B MOJIEKYJIIPHOM CIIEKTPOCKOIIHH.

3. CnexkTpocKomnus SAEpPHOTO0 MarHUTHOTO PE30HAHCA. SIBJIEHUE sIEPHOTO0 MAarHUTHOIO
pe3onanca. [Ipumenenne SIMP B pa3nuuHbIX 00ACTAX XUMUHU, OMOJIOTUN ¥ MEIUITUHBL SIMP-
CHIEKTPOCKOIHS OPraHUYecKUX coeluHennii Ha sapsax ‘H.

[Ipunnuns! ycrpoiictBa U padboTel coBpemeHHoro SMP-cnexkrpomerpa. BaxHocTe u
3Ha4YE€HHE MPABWIBHON TPOOOTIOATOTOBKY i npoBeaeHust AMP-uccnenoBanus.

OcHOBHbIE TOHSATHS. YpaBHEHHE pe30HaHCAa. XMMMUECKUN CIBUT, BIMSHHE Ha €ro
BEJIMYMHY  DJIEKTPOHHOTO  OKpYXKEHUS M  mpupoisl  pactBopurens. CHHUH-CIIMHOBOE
B3aUMO/ICHCTBUE, KOHCTAHTa CIHH-CIIMHOBOTO B3aUMOJIEUCTBUS, MYJIbTUILIETHOCTh CUTHAJIOB B
cunekrpe. Ilopsaok cnektpa. ToHKas W CBEpXTOHKas CTpykrypa crekrpoB SIMP, mnpasuia
otOopa. [loHsATHE O CIMHOBOI CUCTEME U MpaBHJIa HOMEHKJIATYpPbl CIUHOBBIX cucTeM. CIEeKTphI
nepBoro nopsiika. CucreMbl BHICOKUX MOPSIKOB. PerlakcalinoHHbIE MTPOLIECCHI.

SMP cnextpockomus Ha sapax ~C, °F, 3P, TIereposmepmas paspsaska. IIpumepst
CIEKTPOB pa3lMYHbIX BemlecTB. AnepHbiii 3dpdext OBepxaysepa. [[BymepHas CEKTPOCKOMHS
SAMP. Munamuueckue s¢pdextl B AMP cnekrpax. Bo3moxknoctu coBpemenHoit SAMP-
CIEKTPOCKOIIUU B CTPYKTYPHBIX, KHHETHYECKUX U TEPMOINHAMUYECKUX HCCIEAOBAHNAX.

4. Macc-CneKTpOMETpHsl U PE30HAHCHBIE METOJbl aHAJM3a OPraHUYECKUX BEIIECTB.
Macc-ciekrpoMeTpus: oOIKe MPUHLIUIBI U OTIMYUSA PA3IMYHBIX Macc-CHEKTPOMETPUYECKUX
MeToJI0B. [IprMeHeHusT Macc-CeKTpaIbHbIX MeToZ0B. CriocoObl MOHM3ALNH, MCIOIb3yEMbIE B
Macc-CeKTpoMeTpuu. KauecTBEHHbIM M  KOJMYECTBEHHBIM MAacC-CIEKTpPaIbHbIA  aHAIIN3
MHOTOKOMIIOHEHTHBIX cMecel. XpoMaTo-Macc-CIEKTPOMETpUs (IPUHIUIBI U IPUMEHEHHUS Ul
aHalM3a JIEKapCTBEHHBIX IpenapaToB M OHOJIOTMYECKUX OOBEKTOB). MeTposornyeckue
XapaKTEPUCTHKU METOA MACC-CIEKTPOMETPHH.

5. Anamutuueckass xpomatorpadus. Kiaccuduxauus xpomarorpauyeckux MeETOOB.
Ob6mrast Teopust xpomarorpaduu. OCHOBHBIE TOHATHS XpoMmarorpaduu. DPPexkTHBHOCTH U
CEJIEKTUBHOCTh XpoMaTorpapuueckoro paszaeiaeHus. THUIbI JeTEKTOPOB B XpoMmaropraduu U ux
qYBCTBUTEIBHOCTh. 3a/1a4d KOJIMYECTBEHHOIO aHalW3a W UAEHTH(QUKALKUU. AHAIU3 U CIIOCOObI
obcyera xpomarorpamm. BeicokosddektuBHas kuakoctHas xpomatorpadus (BIXKX).
Knaccugpukamus meronos BDXKXX no mexanusmy pasgenenus.  HopmanbHo-daszoBas u
oOpateno-gazoas BOXXX. CopOentsl u smoeHThl. OOmactu mpumeHenus. CrienuanbHbIe
BapuanTel BOXX. T'azoBas xpomarorpagus. OOnacte npumeHeHus. PacnpenenutenbHas
IUIOCKOCTHAs XpoMmatorpadus: TOHKOCIIONHas u OymaxkHas xpomaTorpadus. Vx npuMeHeHue B
aHaju3e OMOJIOTUYECKU aKTHUBHBIX BEIIECTB.

6. DJeKTpoXMMHMYECKHMEe METOJbl aHalu3a B aHajh3€ OPraHWYEeCKUX BEIIECTB.
Knaccupukanuss »neKTpOXMMHUYECKUX METOJ0B aHainu3a. lloTeHIHOMETpHUYecKHil MeTon
a"amu3a. [Ipunuun metona. Knaccudukanus U XxapakTepucTHKa JI€KTpoJoB. MoHCeneKTUBHBIE
anektpoabl. [IpumeHeHune A aHanm3a opraHMyeckux BemecTB. [Ipsmas moTeHuMoOMeETpHs.
[loteHimomeTpuueckoe  TUTpoBaHuMe. KpuBble  NOTEHIMOMETPUYECKOTO  TUTPOBAHUA.
Kynonomerpus. Kynonomerpuueckoe tutpoBanue. Konmykromerpus. Konaykromerpuueckoe
TUTpOoBaHue. BoapTamnepomerpus.

7. Kanwmuisipusiid snextpodope3. Teopus kamwuisipHoro snekrpodopesa. OCHOBHBIE
NOHATUS M TEPMHUHOJOTHUSA, MpHUHATaE B MeToje. O(PPEeKTHBHOCTH M  CEIEKTUBHOCTh
ompeneneHuil.  Onekrtpodoperpamma.  AnmaparypHoe — odopmiieHHe — MeTojAa.  Bumbl
KamwuisipHoro  anekrpodopesa:  3oHHbE ~ KO®, aduusbii KDO®,  wmunemnspHas



JIIEKTPOKMHETHYECKasl ~ KamwuisipHas — xpomatorpadus, renb-KO®,  u3031eKTpuueckoe
¢doxycupoBanue. KonmuecTBeHHBIH aHanmM3 MW 3afaydl  uaeHTHGHKanmuu wmertogom KDO.
[Tpumenenne KO® B ananu3e OMOJIOrMUECKHU aKTUBHBIX BEILLIECTB.

8. Tlomspumerpuueckuit Meron aHanu3a. CyIIHOCTh MNOJSAPUMETPUUYECKOTO METOJa
aHanu3a. [lpumenenue nonspumerpun. OnpenencHUe KOHLEHTPALMKU ONTUYECKH AKTHUBHBIX
BEIIECTB B PACTBODPE.

4.00beM yueOHOM TMCUMILINHBI

B 3ayerHbix | B akagem.

Buabl yue6Hoii padoThI eMHNIax yacax
O0mas Tpy10eMKOCTb JMCIHIIJIMHBI 110 Y4eOHOMY IUIAHY 2 72
AyIHTOPHBIE 3aHATHSI: 0,28 10
Jlexruu (JIek) 0,28 10
[Ipaxtnueckue 3anstus (113) - -
Jlabopartopust - -
CamocronTennnasi padora (CP): 1,61 58
CaMOCTOSATENTFHOE N3YUEHNE Pa3/IeIOB JUCITUTUTMHBI 1,61 58

Buja uToroBoro KOHTpoJIsA: 3auyer 0,11 4

AHHOTaIus padoueil MporpaMMbl JUCIUININHBI
«AHCTpYMEHTA/IbHBbIE METOAbI XuMHYeckoro anaansa» (b1.B./1B.4.2)

1. Heab AUCHMIUIMHBI: CPOPMHUPOBATH y OOydarOmMXcs oOIee MPEeACTaBICHHE O
Haumbojee IIUPOKO MPHUMEHSEMbIX COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX METOJaX aHalnu3a
opranvueckux BemecTB. O3HAKOMHUTb HMX C TEOPETUUYECKMMHM OCHOBAaMH 53THX METOJOB.
CdopmupoBath y CTyACHTOB 3HaHUs, OOCCIICUMBAIOIINE MM CIOCOOHOCTh CaMOCTOSITEIIHLHOTO
BbIOOpa KOHKPETHBIX METOJOB aHaiHu3a OpraHuveckux BemiecTB. OOecneduTh 00ydaromuxcs
MPAKTUYECKUMH HaBBIKAMH M YMEHUSMHU, HEOOXOJUMBIMHU JUIsI CaMOCTOSATEIbHOIO PEIICHUS
MIPUKIIATHBIX XUMUKO-aHATUTUYECKUX 3a/1a4.

2. B pe3yabrare wu3ydYeHHs JUCHUILVIMHBI OO0y4Yawlnuiicsi M0 mNporpamMmme
0akajiaBpUaTa J10JIKeH
Obnaoams cnepyromumu obenpodeccrnonansapiMu  (OIIK) u mpodeccronamsusivu  (I1K)
KOMITETEHITUSIMHU:

- CHOCOOHOCTh M TOTOBHOCTH HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX
JMCUUIUIAH B mpodeccronanbhoi aesrenpaoctu (OIMK-1);

- CHOCOOHOCTh TPOBOAWTH AaHANU3 CHIPbS, MAT€PUAIIOB M TOTOBOM MPOIYKIIHUU,
OCYIIECTBIIATH OIIEHKY pe3yibTaTtoB ananusa (I1K-10);

- TOTOBHOCTBIO HMCIIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCAUHCHHH U
MaTepHaioB Ha MX OCHOBE JJIs pellieHus 3a1a4 npodeccuonansHoi nesitenbroct (ITK-18).
3HAMb:

- OCHOBHBIE 3aKOHBI, JIEKaII[Fe B OCHOBE COBPEMEHHBIX METOI0B (PU3UKO-XUMHYECKOTO aHANIN3a;
- OCHOBHYIO TEPMMHOJIOTHIO, OTHOCSIIIYIOCSI K COBPEMEHHBIM MeToJaM (DU3MKO-XUMUYECKOTO
aHaJIN3a;

- OCHOBHBIE TIPUEMBI POBEICHUS IKCIIEPUMEHTA B 00JIaCTH aHATUTUYECKOM XHUMHUH.

ymems.

- MPUMEHATh TONYYCHHBIE B XOJ€ M3Y4YCHHs NUCHUIUIMHBI A7 PeUIeHUs MPUKIAJHBIX 3ajad,
CBSI3aHHBIX CO CBOGH JanbpHelIIel mpodecCuoHanbHO ! e TeNbHOCTH;

- CaMOCTOSITEIHbHO BBIOMPATh AHAIUTUYECKHE METOJIbI, IPUTOJHBIE I PEUICHHUS] KOHKPETHBIX



MIPUKIIATHBIX 3a]1a4.

81a0emn:

- MPAKTUYCCKUMHU HABBIKAMH, HEOOXOAMMBIMHU ISl PEUICHUS MPUKIAJHBIX 3a7ad B 00JacTH
MHCTPYMEHTAILHOTO aHAIIN3a.

3. Kpatkoe cogep:xaHue AMCHHUITIAHBI

1. BBenenne B coBpeMeHHbIE (hU3NYECKUE U (PU3UKO-XUMHUYECKHE (MHCTPYMEHTAJIbHBIC)
METOJbl aHaM3a OpraHudecKkux BemiecTB. llpenmer u oOmas kiaccuuKanus METOJOB.
YUyBCTBUTENBHOCTD U CEJIEKTUBHOCTh METOJIOB aHAIM3A.

2. CnexTpanbHble METObl aHaNK3a. B3aumoieiicTBie 3J€KTPOMarHUTHOTO U3JIy4YEHHUs C
BeecTBOM. OCHOBBI TEOPUH B3aUMOJEHCTBUS U3IYYEHUs C aTOMaMU M MOJIEKyJlaMU. ATOMHbIE
1 MOJIEKYJISIPHBIE CIIEKTpPHI MOTJIOUIeHUS U u3nydeHus. Kiaccudukanus cieKTpaabHbIX METOI0B
aHanM3a.

MeTtoipl aTOMHOW CHEKTpOMETpUM (PJIEMEHTHBIN aHalu3): aTOMHO-DMHCCHOHHAs H
aToOMHO-a0copOuoHHas crekrpockonus. [lpunuuner mertonos. [Ipumepbl mnpakTUYECKOTO
MIPUMEHEHHS] METOJOB B aHaJIM3€ OMOJIOTMYECKU-aKTUBHBIX BELIECTB U B (apMaleBTUYECKOM
aHanu3e. MeTpoJornyecKkne XapakTepUCTUKN METOJ0B aTOMHOM CIIEKTPOCKOITUH.

MeTo1b1 MOJIEKYIISIPHOM CIIEKTPOCKOITHH.

MounekynspHas aOCOpOLIMOHHAs CIEKTPOCKOINMS B BUIUMONW U  YIbTpapHuOJIETOBOU
objacTh  KaKk METOJ MCCIEAOBaHUSA JJIEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX MOJEKYJI.
XapakTepUCTUKHN DIIEKTPOHHBIX COCTOSSHMA MHOTOATOMHBIX MOJIEKYJ: SHEPIHs, BOJIHOBBIE
(GYHKIHMH, MYJIbTHILUIETHOCTD, BpeMsI JKU3HU. [IpuMeHeHne 3JIeKTPOHHBIX CIIEKTPOB MOTJIOMICHHUS
B KayeCTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHalIM3ax. TeXHHKa MOJEKYJIAPHOU
CIEKTPOCKOIUH TIOTJIOMIECHHS B BUAUMOMN 1 Y D-00macTsx.

MonexynsipHasi SMHUCCUOHHAs CIIEKTpocKonus - Giayopumerpusi. TeopeTnueckue 0CHOBBI
MeToa. PakTophl, BIUAIOMINE HA (DITyOPECLEHIIHIO.

HNudpaxpacuas CIIEKTPOCKOIIHSI. Merto bt KoJieOaTeTbHOI CIIEKTPOCKOIIHH.
Nudpaxpacusie (UK) cnexktpsr 1 koMOMHAIIMOHHOE paccessHre cBeTa. KoebaTenbHbIe CIIEKTPHI,
YPOBHH 3HEpPruu, ux Kiaccupukanus, GpyHraMeHTaIbHble, 0OEPTOHHBIE U COCTaBHbIE YACTOTHI.
CrnenuduuHocTs  KoseOaTelabHBIX  CHEKTpOB. IIpumeHeHume  MeTomoB  KoseOaTeabHOM
CIIEKTPOCKOIIUY JJIs1 KAYECTBEHHOIO U KOJIMYeCTBEeHHOro aHanu3a. Texuuka MK cnextpockonuun
u cnekrpockonuu KP.

Metponorudeckne XapakTepUCTUKN METOZ0B MOJIEKYJIIPHON CIIEKTPOCKOIIUH.

3. CHexkTpockonus SACpHOTO MAarHUTHOIO PE30HAHCa. SIBIEHHE sIIEPHOrO0 MAarHUTHOIO
pezonanca. [Ipumenenne SIMP B pa3ziaudHbIx 007aCTIX XUMHH, OMOJIOTHH U MeIUIUHBL. SIMP-
CIIEKTPOCKOIHS OPraHuYeCcKMX CoeMHEeHui Ha sapsax ‘H.

[IpuHnune! yctpoiictBa U paboTel coBpemeHHoro SMP-cnekrpomerpa. BaxHocTs u
3Ha4YeHHe MPAaBWIBHOM POOOIOATroTOBKH /11 poBeaeHus AMP-uccnenoBanus.

OcHoBHbIE MNOHATHS. YpaBHEHUE pe30HaHCAa. XMMMUYECKUN CIBUI, BIUSHHUE Ha €ro
BEJIMYHMHY DJIEKTPOHHOIO  OKpYXK€HUS M  mpupoisl  pactBopurens. CHuH-CIIMHOBOE
B3aUMOJICHICTBUE, KOHCTAHTa CIIMH-CIIMHOBOTO B3aUMOJAEHCTBUS, MYJIbTUILUIETHOCTh CUTHAJIOB B
cunekrpe. Ilopsnok crnekrpa. ToHkas M CBEpXTOHKas CTpykrypa crnekrpos SMP, mnpasuia
otbopa. [ToHsATHE O CIMHOBOW cHCTEME M MPaBUJIa HOMEHKIIATYpPhl CIIMHOBBIX cucTeM. CHEKTpBI
1epBoro nopsiika. CUCTeMbl BBICOKUX MOPSIKOB. PellakcallnoHHbIE TPOLIECCHI.

SIMP cnekrpockonus Ha siapax —C, °F, 3P, Tereposmepnas paspsaska. ITpumeps
CIIEKTPOB pa3IMuYHBIX BemiecTB. SaepHbiil apdexr Opepxaysepa. J[BymepHass CHEKTPOCKOIUS
SMP. [lunamuueckue 5s¢dexktst B SMP cnektpax. Bo3moxkHocTH coBpemeHHoO SMP-
CIIEKTPOCKOIIUU B CTPYKTYPHBIX, KHHETUUECKUX U TEPMOJUHAMHYECKUX UCCIIET0BAHNUSAX.

4. Macc-CieKTpOMeTpHsl U PE30HAHCHBIE METOJbl aHalM3a OPraHUYeCKUX BEIIECTB.
Macc-ciekTpoMeTpus: OOIIKe MPUHIUIBI U OTJIMYUS PA3IMYHBIX MAacC-CHEKTPOMETPHUECKUX
MeToJI0B. [IprMeHeHHsT Macc-CeKTpaIbHBIX MeToZ0B. CriocoObl MOHM3ALUH, MCIIOJIB3YEMbIE B
Macc-CleKTpoMeTpun. KauecTBEHHBI M  KOJMYECTBEHHBIM MacC-CHEKTpajbHBIA  aHAIU3



MHOTOKOMIIOHEHTHBIX CMeceil. XpoMaTo-Macc-CIEKTPOMETpHUsl (IIPUHIUIBI U IPUMEHEHUS JJIs
aHauM3a JIGKAPCTBEHHBIX TpPENapaToB U OHOJIOTHYECKUX OO0BEKTOB). MeTponoruueckue
XapaKTEPUCTUKU METOJA MACC-CIEKTPOMETPHH.

5. Anamutnueckas xpomatorpadus. Kiaccuduxanus xpomarorpauyeckux METOOB.
OOmas teopusi xpomarorpadpuu. OcHOBHbIE TOHATHA Xpomarorpapuu. IHHEeKTUBHOCTH U
CEJIEKTUBHOCTh XpoMaTorpaduyeckoro pasjeneHus. TUmbl JeTEKTOPOB B XpoMaToprapuu U ux
YYBCTBUTEIBHOCTh. 3a/1a4 KOJIMYECTBEHHOTO aHAIN3a W WACHTH(HUKAIUU. AHAIHU3 M CIIOCOOBI
oOcuera xpomaTorpamM. BreicokoaddextuBHas xuakoctHas xpomatorpadus (BDXKX).
Knaccupukamuss meromoB BDXKX mo mexanusmy pasgenenus.  HopmanbHo-dazoBas u
obpameno-dazoas BOXKX. Copbentsl u amoeHThl. OOmactu npuMeHeHus. CrenuabHbIC
BapuaHTel BOXKX. T'azoBas xpomarorpadus. OOnacte mnpumeHeHus. PacnpenenurenbHas
IJIOCKOCTHAs XpoMarorpadusi: TOHKOCIONHas U OyMaxHas xpomarorpadus. x npumeHeHue B
aHaJin3e OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

6. DIEeKTpOXMMHYECKHE METOJbl aHallu3a B aHAIM3€ OPraHMYEeCKHX BEIIECTB.
Knaccudukanuss 37€KTpOXMMHUYECKUX METOJ0OB aHaiu3a. [loTeHnnomMeTpuyeckuil MeTon
aHanuza. [Ipunuun metona. Knaccudukanus u xapakTepucTiuka 3J1eKTpo1oB. MoHCeneKTUBHbIE
anektpoabl. [IpumeHeHue A aHanu3a OpraHndeckux BemiecTB. IIpsiMas MOTEHIHOMETpHS.
[Torenmmomerpuueckoe  TUTpoBaHue. KpuBble  MOTEHIIMOMETPUYECKOTO  TUTPOBAHUA.
Kynonomerpusa. Kynonomerpuueckoe tutpoBanue. Konaykromerpus. KoHaykromerpuueckoe
TUTpoBaHue. BosibTamnepomerpus.

7. Kanmmmsipueiii anektpodopes. Teopust kxanmuuisipHoro siektpodope3a. OCHOBHBIE
MOHATHS W TEPMHUHOJOTHS, MpHUHATass B MerToAe. O(PPEeKTUBHOCTh U  CEIEKTUBHOCTh
ompeneneHuid.  Onektpodoperpamma.  AmmapaTtypHoe — odopmiieHHe — MeToda.  Buasl
KamwuispHOTO  3nekTpodope3a:  3oHHBIM  KO®, adwunueii KOO,  wmunemnspHas
ANIEKTPOKWHETHYECKass  KamwuisipHas  Xxpomartorpadus, reab-KOD,  u303amekTpudeckoe
dokycupoBanue. KonwdecTBeHHBIM aHanu3 W 3agaun  ujaeHTU(ukanmuu Merogom KOO.
[Tpumenenne KO® B anann3e OMOIOTHYECKHA aKTUBHBIX BEIIIECTB.

8. ITlonmspumerpuueckuidi Meron aHanu3a. CyIIHOCTh MOJSPUMETPUUECKOTO METOJa
aHanu3a. [Ipumenenue nossgpumerpun. OnpeneneHrne KOHLEHTPAUKW ONTHYECKH aKTHBHBIX
BEILIECTB B pacTBOpE.

4.00beM yueOHOM AU CHUILIMHBI

B 3auernbix | B akagem.

Buab1 yuedHoii padboThI eIMHULIAX yacax
O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 2 72
AyAUTOpPHBIE 3aHATHS: 0,28 10
Jlexuun (Jlek) 0,28 10
[TpakTnueckue 3anstus (113) - -
JlaGopaTopust - -
CamocrositesbHas padora (CP): 1,61 58
CaMocTOATEIbHOE U3YUEHUE PA3/ICTIOB TUCIUTUIMHBI 1,61 58

Bua uToroBoro KOHTpoJIsi: 3a4er 0,11 4

AHHOTANUs padoyeil MporpaMMbl JMCHUIIMHBI «MexaHHYecKue Mpoecchl U
anmapartbl XuMu4yeckoii Texnojorun» (51.B.JIB.5.1)

1. HeJb AMCHMIUIMHBI - HAYYUTH CTYJACHTOB TBOPYECKOMY MOJXOAY K BBITIOJHEHHUIO
MEXaHHUYECKUX PACueTOB OCHOBHOTO XHMMHYECKOTO OOOpYyIOBaHHUs, CHOPMHPOBATH OCHOBBI
WH)KCHEPHOTO MBINUICHUS OyIyIIMX CIICIUAUCTOB.

2. B pe3yabtrate wu3yYeHHs JAUCHHUIUVIMHBI O0ydawummiics N0 TporpamMme
0akaJIaBpUATA 10JIKEH
Obnaoams crnenyrommmu obenpopeccnoHanbabiMu (OITK) koMmeTeHIMAMU:



- CHOCOOHOCTP M TOTOBHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JMCIMILIHH B ipodeccuonanbHoil nestensHoctr (OI1K-1);
- TOTOBHOCTh HCHOJB30BAaTh 3HAHHS O COBPEMEHHON (u3Muyeckol KapTUHE MHUDpA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEIIECTBA Ul IIOHUMAaHUS
OKpy»Xaroriero mupa u siiieauii npupoast (OI1K-2);
- TOTOBHOCTb HCIIOJIb30BAaTh 3HAHUSA O CTPOCHHUU BEIIECTBA, IPHUPOJEC XUMHYECKOM CBS3U B
pa3aMyYHBIX KJIaccax XUMHUYECKUX COEAMHEHUH JJIs IOHUMAaHUS CBOMCTB MaTepHalloB U
MeXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OkpyxaroieM mupe (OITK-3).

3HAMb:

- TEOPETUYECKNE OCHOBBI IPOLIECCOB U3MEIBbYECHUS U CMELICHUS;

- KOHCTPYKUMM M TPUHLUIBl JI€HCTBUS OCHOBHBIX COBPEMEHHBIX MAIIUH IS
MU3MENBYCHHS U CMEIICHHS] MaTEPUAIIOB;

- METOJMKH pacyeTa TeXHOJIOIMYeCKOro 00opy10BaHUsl.

ymemy:

- IPOBOJUTH MEXAHUYECKUE PACUEThl EMEHTOB MAIllMH JJIsl U3MEJIbYEHUS] U CMEILIEHUs
MaTepHuasios.

énaoems:

- HaBBIKAMHM aHaJIN3a MEXaHMYECKHUX MPOLECCOB XMMUUECKUX MPOU3BOJICTB;

- TEXHOJIOTHYECKHMH pacdeTaMu 000py10BaHuUs;

- pacyeTaMM THIOBBIX JeTaledl MallWH, IMOJIb3YACh CIPAaBOYHOM JIUTEpPaTypoud u
I'OCTamu.

3. Kpartkoe coagep:xaHue TUCHHUILIUHBI:

Monynb 1. «MI3MenpueHne TBEPIAbIX BEMIECTBY.

Pasnen 1.1. O0mume cBenenns 00 U3MEIbYECHNM.

®dusnKo-MexaHuueckne CBOHCTBa MaTepuasioB. CrocoObl HW3METbUYCHUS MaTepHasoB.
Teopuu n3mMenbpueHHUs.

Pazgen 1.2. Mamuns! 1151 ApoOIeHHS M U3METbYCHUST MaTePUATIOB.

JpoOunku, pazpylmiaronige MaTepuayl CaTueM (IIEeKOBbIe, KOHYCHBIC, BaJKOBHIC).
JpoOunku  ymapHOTOo JEWCTBHS  (POTOpPHBIE UM MOJIOTKOBBIC JIPOOWJIKH, TajIbIIEBHIC
M3MENBYHTENN). MalluHbl yIapHO-UCTHPAIOIIero JaelcTBus (OapabaHHBIE W BUOpAIIMOHHBIC
MENBHHUIIBI). V3MenpunTenu pa3iaBlIvBAIOIICTO W MCTHPAIOIIETO ACHCTBUSA (OEryHbI, KaTKOBO-
TapenbCyaThle U3MENbYHUTENN, ONCepHBIe M3MeNbunTenn). CTpyiHbIE MENbHUIBI (MEIbHUIIA C
MPOTUBOTOYHON KaMepoOW, H3MEIbYUTEIb C IUIOCKOW ITOMOJIBHOM KaMepou, MeJbHHIA C
TpyOuaToit kamepoii). O6nacTs mpuMeHeHuss. KOHCTpYyKIusS U IpUHIMI paOOTHI.

Mopyns 2. «CMelieHre MaTepuanoBy.

Pazgen 2.1. Cmenienue collydnx MaTepraioB

CmMecuTenu nmepuoandecKoro aelcTBus (6apabaHHbIe, YEPBAYHO-JIONACTHBIC, ICHTOYHEBIE,
OETyHKOBBIC, ITUPKYJISAIMOHHBIE CMECUTEIM C TICEBJOOKIDKEHHEM CBIIIy4ero marepuania
OBICTpOBpAILlAlOIIUMCSL  POTOpoM, ycpenuutenu). OOnactb mnpumeHeHus. KoHCTpykuus u
MPUHIIUATI PaOOTHI.

CMecuTenu HEMpephIBHOTO  ACUCTBHS  (TpaBUTAIIMOHHBIE, YEPBAYHO-JIOTIACTHEHIE,
CIUPaJIbHO-BUHTOBBIC, BUOpannoHHbIE). OOnacte mnpuMeHeHHs. KOHCTPYKIUS W TPHUHIIMII
paloTHI.

Pazgen 2.2. CmenieHne BbICOKOBSI3KMX MAaTEpUAJIOB.

Uepssiunble kcTpynepbl. BankoBeie MamuHbl. O0nacth nmpuMeHeHus. KoHCTpykuus u
MPUHIIAI PabOTHI.

4. O0beM yuyeOHOM THCHHMILINHBI

Bunsl yaeOHOM paboThI B 3agerHbIX B akanem.
eAMHUIAX yacax

O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72




AyIUTOpPHBIE 3aHATHS: 0,34 12
Jlexuu (JIek) 0,17 6
[TpakTaeckue 3anstus (113) 0,17 6
CamocrositesbHas padora (CP): 1,55 56
Buja uTOroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4)

AHHOTaHHﬂ paﬁoqeﬁ nporpaMmmMmbl JTHCHUIIJIUHBI «MexaHNKa XUMHYECKHX IPOU3BOJACTB»
(B1.B.JIB.5.2)

1. Heas qaucuunmianabl GopMUpPOBAHUE Y CTYJACHTOB CHCTEMHBIX 3HAHUH O Ha3HAYCHUU U
pacueToB JJIEMEHTOB XHMHYECKOTO OOOpYHIOBaHHS OOIIEr0 Ha3HAYCHUS HA IPOYHOCTD,
KECTKOCTh N YCTOﬁqHBOCTB.

2. B pe3yabrare wu3yYeHUs] AUCHUILUIMHBI OOYYAIOIIUIICA MO mMporpamMmme
0akaJlaBpUATA J0JIKEH
Obnaoams crnenyrommmu obrenpodeccrnonansabiMu (OITK) KomMmeTeHIMIMU:

- CIOCOOHOCTh M TOTOBHOCTH HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B ipodeccuonansHoil nesrensHocTr (OITK-1);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHMSI O COBPEMEHHOW (PU3MUECKOl KapTHHE Mupa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BElIeCTBA JUIsl TOHHUMaHUS
OKpyKaroriero mupa u sisiieauii npupost (OI1K-2);

- TOTOBHOCTb MCIOJIb30BaTh 3HAHUS O CTPOCHUU BEILECTBA, MPUPOJEC XUMHUUYECKOHN CBSI3U
B Ppa3NMYHBIX KJlaccaX XHMHYECKUX COEIMHEHUI /s NOHMMaHHS CBOMCTB MaTepualoB U
MeXaHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKAIMIKX B OKpyxKatomem mupe (OITK-3).

3HAMD.

- TEOPETUYCCKHE OCHOBBI IIPOIIECCOB JIPOOJICHUS U TICPEMEIITHBAHMS;

- KOHCTPYKIIUU M TPUHIHUIIBI ACHCTBHSI OCHOBHBIX COBPEMEHHBIX MAIIHMH JJIs IPOOIICHHUS
MaTepHaJIOB;

- METOJMKH pacyeTa TeXHOJIOTHUECKOTO 000PYI0BaHUS YMETh:

- TPOBOJUTH MEXAaHWYECKHE pacyeThbl »JJIIEMEHTOB MAIIMH I JpOOJICHUS |
MePEeMEIIMBAHUS MAaTEPHAJIOB;

61a0emn.

- HaBBIKAMH pacyeTa TeXHOJIOTHYSCKOro 000PYI0BaHHUS,

- HaBBIKAMH BBIOOPA MAaTEPHAJIOB 110 KPUTEPHUSAM IIPOYHOCTH;

- HaBBIKAMHM pacyeTa JieTajei MaIlliH; - TOUCKOM cIpaBouYHbIX JaHHBIX U [[OCToB.

3. Kparkoe coaep:kanue IMCUMIUIMHBL JlucrumimHa «MexaHHKa XUMHYECKUX
MPOM3BOJICTB» TIIOCBAIICHA PACCMOTPCHHMIO OOIIMM TPUHIMIIOB pacdyeTa W HaJAC)KHOCTH
XMUMHUYECKOTO OO0OpyIoBaHUS OOIIEr0o Ha3HA4YeHHs, HEKOTOPBIX MAaIlMH U anmapaTos;
MPEACTABICHUE PEATbHBIX THIIOBBIX JJIEMEHTOB B BHJIE PACUCTHBIX CXEM JUIsI aHATUTHYECKOTO
HCCIEA0BaHUsl UX COCTOSIHUS MOJI BO3JIEUCTBUEM SKCIUTyaTallUOHHBIX HArPy30K, BOZHUKAIOUIUX
Ha MPOU3BOJICTBE.

4. O0beM y4yeOHOM THCHHMILINHBI

Bunsl yueOHOM paboThI B 3agerHbIX B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 2,0 72
AyIUTOpPHBbIE 3aHATHSA: 0,34 12
Jlexuuu (Jlek) 0,17 6
[Ipaktuueckue 3ausarus (113) 0,17 6
CamocrositesbHas padora (CP): 1,55 56




Bua nToroBoro KOHTpoJIsi: 3a4eT / IK3aMeH ‘ 0,11 ‘ 3auer (4)

AHHOTanus padoyel NPOrpaMMbl M CHHUILIMHBI
«Texunosorus >¢pupunix macea» (61.B./IB.6.1)

1. Heap aucuumiamHbl - (HOpMHUpPOBaHHE Yy OOYYAIOIIMXCS CHUCTEMAaTH3MPOBAHHBIX
3HaHMA 00 OAQUPHBIX MaclaX, HX COCTaBe U (PU3UKO-XUMUYCCKHUX CBOWCTBAX, METOIaxX
H3BJICYCHHUA, TCXHOJIOTHAX IOJYYCHHA, croco0bax IIPpUMCHCHUSA B KOCMETHYECKON M XHUMHKO-
(hapMaIreBTHYECKOHN OTpaCIH.

2. B pe3yabTrare uU3yYyeHHMs JAUCUHMIUIMHBI o0ydamoumiics 0o mnporpamme
0akaJlaBpUATA J10JIKEH
Obnaoame cnenyroummu obmenpodeccuonansubiMu (OIMK) u npodeccronanpabiMu  (I1K)
KOMIICTCHIIUAMMU:

- TOTOBHOCTb MCIOJIb30BaTh 3HAHUS O CTPOCHUU BEILLECTBA, IPUPOJEC XUMUUYECKOHN CBSI3U
B Ppa3IMYHBIX KJlaccaX XMMHMUYECKHUX COEIMHEHUM /s NOHMMaHUs CBOWCTB MaTepUaloB U
MeXaHU3Ma XUMHUYECKHUX MPOIIECCOB, MPOTEKArONINX B okpyxaromiem mupe (OI1K-3).

- CIIOCOOHOCTH U TOTOBHOCTh OCYHIECTBIISATH TEXHOJOTMUYECKUH MPOIIECC B COOTBETCTBUU
C perjaMeHTOM M HCIO0JIb30BaTh TEXHUUECKHUE CPEJICTBA JUIsl M3MEPEHUSI OCHOBHBIX MapaMeTPOB
TEXHOJIOTMYECKOTO Mpoliecca, CBOMCTB chiphbs 1 npoaykiuu ([TK-1);

- TOTOBHOCTh IPUMEHATh aHATUTUYECKUE U YHCICHHBIE METO/Ibl PEIICHHUS MOCTABIEHHBIX
3aJla4, HCIO0JIb30BaTh COBPEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKY
uHpopMallUd €  HUCIHOJB30BaHWEM  MNPUKIAIHBIX  MPOTPAMMHBIX  CPEACTB  cdepbl
npodeccuoHabHOM JesITeNbHOCTH, HCIOIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH mNpo(ecCHOHaNbHOM 00JIacTH, MakeThl MPUKIAIHBIX MporpamMM Ui pacuera
TEXHOJIOTHYECKUX rapaMeTpoB obopynoBanus (I1K-2);

- CNOCOOHOCTh MPUHUMATh KOHKPETHBbIE TEXHUYECKHE pelIeHHusl MpH pazpaboTke
TEXHOJIOTUYECKHX IPOILIECCOB, BHIOMpATh TEXHUYECKHE CPEICTBA U TEXHOJOTHMH C Y4ETOM
9KOJIOTHYECKUX MocieaAcTBUM ux npuMmeneaus (ITK-4);

3HAMY!

- COBpEMCHHBIC TEHACHIMM W3BJICYCHUS M INPUMEHEHUs dS(QUPHBIX  Macedw,;
KIacCH(PUKAMIO >PUPHOMACIUYHOTO CBIPbS, KIACCH(DUKAIMIO <«IYIIUCTHIX» HPOJYKTOB;
OCHOBHBIE METO/IbI M3BJICUCHUS SPUPHBIX Macell, TEXHOJIOTHYECKHE OCOOCHHOCTH OpraHU3aIliH
MPOLIECCOB ISl Pa3HBIX BHJIOB CHIPHSI; OCHOBHBIE KJIACCHI OPTaHUYECKHX COCITUHEHUH, BXOAAIINX
B COCTaB 3()MPHBIX Macell; OCHOBHBIE METO/IbI KOHTPOJIS S(PUPHBIX MACEIT;

ymMemyv. - BbIOpaTh HanOoJiee TEXHOJOTUYECKH NPHUMEHUMYIO CXEMY IOJIy4eHUS
3(UPHOTO Maciia B 3aBUCHMOCTH OT €ro COCTaBa; 000CHOBATh MPUMEHEHHE PA3IMYHBIX S(PUPHBIX
Mace B 3aBUCUMOCTH OT OCOOCHHOCTEH MPUMEHEHHS, BU/Ia TOTOBOTO MPOIYKTa, OJIYYSCHHOTO C
UCIIOJIb30BaHUEM Y(PHUPHBIX MACEIT; IO XUMUYECKON CTPYKTYpE COSAMHEHUH, BXOJAIINX B COCTaB
3(UPHBIX Maces MPEANOJOKHUTh, KaKHe MOOOYHBIC TPOIYKTHI MOTYT 00pa3oBaTbesi B 3(UPHBIX
Macliax Ipy XpaHeHuH;

énademy. - METOJAMU U3BJEUCHHs] I(PHUPHBIX Macenl (J1abopaTOpHBIMH); METOJIaMH
KOHTPOJISl KauecTBa d(UPHBIX Maced.

3. Kpartkoe conep:kanue QTUCHUIINHBI:

Beenenue Vcropust mpon3BoacTBa 3(pupHbIX Macen. O0uue npeacTaBieHus 00 3PUPHBIX
Mmacnax. Knaccudukanus s3pupHbIX Macel M0 TUILY UCXOJHOTO ChIPbs: IBETOYHOTO, 3€PHOBOTO,
[[BETOYHO-TPABSIHUCTOTO, KOPHEBOTO CHIPhSI, IUTPYCOBBIX.

Crnioco6b1 u3BieYeHUs 2(pUpHBIX Macen XpaHeHHE, TOATOTOBKA ChIPbS.

OcHOBHBIE METOJIbl TIEpepabOTKU I(PUPHO-MACIUYHOTO ChIpbs. MeXaHH4YeCKUH METOI.
CopOrusi.



[leperonka (BojHasi, BOJHO-TIApOBasi, MapoBas). DKCTPAKIUSA: KOHKPEThI, aOCOTIOTHbIE
Macia.

XUMHYECKOE CTPOCHHUE OCHOBHBIX KOMIIOHEHTOB 3(UPHBIX Mace

Tepnens! u ux npousBoaHbie. CIUPTHI, MPOCTHIE APUPHI, CIOXKHBIE (PUPHI ATbIETUIbI,
JIAKTOHBI, IPOU3BOAHBIE UH]I0JIA.

Hatypanbable (nmpupoansie) 3¢pupHble Macia

Cocra, noixydeHne, IpUMEHEHNUE PAa3IMYHBIX dPUPHBIX Macesl. Macia, BbACTsIeMbIe U3
Pa3IM4HOro ChIpbsi: baab3aMbl U CMOJIBI

OOmiast xapakTepucTuka: Oanb3ambl (TIEpyaHCKHH, TOJyaHCKHi), cMoibl (OeH30iiHast),
KaMeIecMOJIbl (MUppa, JIaJaH)

OcHoBBI cocTaByieHUs ap(QIOMEPHBIX KOMIO3ULIUN

Haznauenue u coctaB napproMepHbIX KOMIIO3UIINH.

KoHTposs kauecTBa 3pUpHBIX Macesl U KOMIO3UIMI Ha UX OCHOBE

OpranosenTH4ecKe METOJbl HCIBITaHUS (BUJ, IBET, 3amax M BKyc). duznueckue
METO/IbI: OIpE/AETeHUE IUIOTHOCTH, IMOKa3aTessl MpeloMICHHUS U T. . XUMHUYECKHUE METO[bI:
oTnpe/ieNieHue KUCIOTHOTO U A(PUPHOTO YKCEN, YUCIIa OMBUIEHHUS U T.JI.

4. O0beM yueOHOH TUCUMIIIIMHBI

Bunbr yue6HOM paboTh B 3aueTHBIX B akanem.
eMHUIIAX gacax

OO0u1asi TPy10€eMKOCTDb IMCHUIIIMHBI N0 Y4eOHOMY NJIAHY 2 72
AYyIHTOPHBIE 3aHATHSI: 0,17 6
Jlexuun (Jlek) 0.17 6
[Tpaktuueckue 3ansatus (113) - -
CamocrositesibHas padora (CP): 1,72 62
Pedepar 0,83 30
CaMOCTOATENEHOE N3YUYCHUE PA3/ICIOB JUCITUTIIHHBI 0,89 32
Bua koHTpoJisi: 3auer 0,11 4

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«OCHOBBI epPepadoTKH pacTuTeIbHOro coipbs» (b1.B.J1B.6.2)

1. Heap aucuumiamHbl - (HOpMHUpPOBAaHHE Yy OOYYAIOIIMXCS CHUCTEMAaTH3UPOBAHHBIX
3HaHUH O PACTUTEIHLHOM CBHIpbE, COCTaBe M (PU3MKO-XMMHUYECKHX CBOWCTBAaX H3BIICYCHUH W3
PaCTUTEIILHOTO CBHIPhS, METOJIAX M3BJICUCHHS, TEXHOJOTHSIX MOJIY4SHHS, CIOco0aX MPUMEHEHHS
B KOCMETHYECKOW M XHUMHKO-(apMaIreBTHUECKOW OTPACIN PACTUTEIBHOTO ChIPhS U MPOJIYKTOB
Ha €ro OCHOBE.

2. B pe3yabtrare wu3yYeHHs JAUCHUIUVIMHBI O0ydawumiics N0 mNporpamme
0akajiaBpUaTa J0JIKeH
Ob6naoame cnenyroummu obmenpodeccuonansubiMu (OITK) u npodeccronanpubiMu  (I1K)
KOMIICTCHITUSIMH:

- TOTOBHOCTb MCIOJIb30BaTh 3HAHUS O CTPOCHUU BEILLECTBA, IPUPOJEC XUMHUECKOHN CBSI3U
B Pa3NMYHBIX KJaccaX XMMHUYECKMX COEAMHEHUM JUIs MOHMMaHHs CBOICTB MaTepHallOB H
MeXaHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTeKaromuX B okpyxatomeM mupe (OI1K-3).

- COCOOHOCTh U TOTOBHOCTh OCYILECTBIISATh TEXHOJIOTHYECKUH MPOIIECC B COOTBETCTBUU
C PErJIaMEHTOM M HCIIOJIb30BAaTh TEXHUYECKHUE CPEICTBA AJISl U3MEPEHHsI OCHOBHBIX I1apaMETPOB
TEXHOJIOTUYECKOTO TIpoIecca, CBOMCTB chIpbs U npoaykiuu (ITK-1);

- TOTOBHOCTbh IPUMEHATH aHATUTUYECKUE U YHUCIICHHBIE METO/IbI PEIIEHHUS TOCTABIEHHBIX
3aja4y, MCIOJB30BaTh COBPEMEHHBIE HH()OPMALMOHHBIE TEXHOJOTHUH, MPOBOAUTH 00pabOTKY
uHbOpMAlMM  C  HCHOJBb30BAHHWEM  MNPHUKIAAHBIX  MPOTPAMMHBIX  CpPEICTB  cepbl
npoheccuOHaTBFHON JIEITETbHOCTH, HUCIIOIB30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl



JAHHBIX B CBOEH MNpodeccHoHalbHOW 007acTH, MaKeThl MPUKIAJHBIX MPOrpaMM Ui pacdera
TEXHOJIOTMYECKUX mapameTpoB obopynoBanus ([1K-2);

- CIOCOOHOCTh TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs IpH pa3paboTke
TEXHOJIOTHYECKUX TPOLECCOB, BBIOMPATh TEXHHUYECKHE CPEICTBA M TEXHOJOTMH C Y4YETOM
9KOJIOrMYECKUX TocieAcTBi ux npumeHenus ([1K-4);

3Hamy:

- COBpPEMEHHBIC TEHACHIIMM MPUMEHEHHS PACTUTEIBHOTO CBIPbs;  KIacCU(UKAIIUIO
PacTUTENILHOTO CHIPbS, KJIACCH(UKALIUIO MPOIAYKTOB, MOJIY4a€MBIX Ha OCHOBE PACTHTEIHHOTO
CBIPbsI; OCHOBHBIC METOJIbI M3BJICUCHHS Y(PUPHBIX Mace, MOJYYeHHUsI HACTOEB, OCHOBHI cOOpa H
XPaHEHUS CBHIPHsI; TEXHOJIOTMUECKHE OCOOCHHOCTH OPTaHM3alMH TPOILECCOB Ui Pa3HBIX BHUIOB
CBIPBsI; OCHOBHBIC KJIACChl OPTaHMYECKMX COCAMHEHHH, BXOJSIINX B COCTaB A(PHUPHBIX Macell,
HACTOEB; OCHOBHBIE METO/IbI MPOIYKIIUH;

ymemdb. - BBIOpaTh HamOoOJIee TEXHOJOTHMYECKH TNPUMEHUMYIO CXeMy TepepadoTKu
PacTUTENILHOTO CHIPhsi; 00OCHOBATH NMPHUMEHEHHE PAa3IMYHBIX IPOIYKTOB; OXapaKTepU30BaTh
BHU/JIBl TOTOBBIX IPOJIYKTOB;

énademy. - METOJAMU WU3BJIEUEHMs] A(QUPHBIX Maced (JabopaTOpHBIMH); METOJaMU
KOHTPOJISI KauecTBa d(PUPHBIX MACEIL.

3. Kparkoe cogep:xaHue TUCHHUILIUHBI:

Beenenne. VMcTopusi MCHIONB30BaHUS PACTUTENHFHOTO M JICKAPCTBEHHOTO CHIPhs. OOmime
MIPEJICTaBICHUSI O PACTUTEIBHOM ChIpbe. D(PUPHOMACINYHOE CHIphE. JIeKapCTBEHHOE ChIPHE.
Knaccnpukanust >pUpHBIX Macel IO THUIYy HCXOJHOTO CBIPBS: IBETOYHOTO, 3E€PHOBOTO,
[[BETOYHO-TPABSIHUCTOTO, KOPHEBOTO CHIPHS, IUTPYCOBBIX.

CriocoObl mepepaboTKH paCTUTENBLHOTO ChIPbsl. XpaHEHUE, OITOTOBKA ChIPHSI.

OcHOBHBIE METOJIbI TTepepaboTKH F(PUPHO-MACITHYHOTO CHIpbS. MeXaHWYeCKU METO]I.
CopO6muus. [1eperonka (BogHasi, BOJHO-TIApOBast, MapoBas). DKCTPAKIUS: KOHKPETHI, a0COJIFOTHBIC
Macia. COz-a3kcTpakuus. [loayuyeHue HacTOEB.

XUMHUYECKOE CTPOCHUE OCHOBHBIX KOMIIOHEHTOB 3(UPHBIX Mace.

Tepriensl 1 ux npousBojaHbie. CHUPTHI, TPOCTbIE ADUPHI, CIOKHBIE dQUPHI ANBIETUIB,
JIAKTOHBI, MPOU3BOAHBIE UH]IOJIA.

Harypanbsubie (mpupoaHbie) 3UpHBIE Macia.

Cocras, noiydeHue, NpUMEHEHUE Pa3IU4HbIX dUPHBIX Macen. Macnia, BblesieMble U3
Pa3IUYHOTO ChIPhs: banb3aMbl U CMOJIBI.

OO6mras xapakTtepucTuka: Oanb3ambl (MEPyaHCKUN, TOJIyaHCKHI), cCMOJIbI (OE€H30iHas),
KaMeIecMOJIbl (MUppa, JIaJiaH).

KoHTposb kauecTBa pacTUTEIBHOTO ChIPhS U MPOAYKTOB Ha €ro OCHOBE (3(UPHBIX Macell,
HactoeB, COz-akctpakToB). [lpumenenue s¢upHbIx Macen B ¢apmaieBTuke. JlekapcTBEHHbIE
dopmsbl, comepxamue dpupHble Macia. Hactou. OcoOEHHOCTH MPUMEHEHUS PACTUTEIHHOTO
Celpbsi B (papMmarieBTuKe. KOHTpOIJIb KauecTBa PaCTUTEIBHOTO CHIPbSl U MPOAYKTOB Ha €ro
OCHOBE.

4. O0beM yuyeOHOM IMCHHMILIHHbBI

Buner yue6HOI paboTh B 3aueTHBIX B akanewm.
eIMHULIAX gacax

O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IUIaHY 2 72
AyIUTOpHBbIE 3aHATHSA: 0,17 6
Jlexiuu (JIek) 0.17 6
[TpakTueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,72 62
Pedepat 0,83 30
CaMOCTOATENBHOE N3YUEHHUE PA3/IEN0B IUCIUIUINHEI 0,89 32
Buja koHTpOJS: 3a4er 0,11 4

AHHOTANUs padoyeil mporpamMMsbl JUCHUIIMHBI «OCHOBBI MeTMIIMHCKOI XUMHI»
(b1.B.JIB.7.1)



1. Heap aucuumiumHbl -  (GOPMUPOBAHUE Y OOYYAIONIMXCS CHCTEMAaTU3UPOBAHHBIX
3HAHUM O JICKAPCTBCHHLIX TIIpf€riapaTrax, MX BBCIACHHU B OpraHu3M 4YCJIOBCKA, HW3MCHCHUAX,
KOTOPBIM IOJIBEPIalOTCs JIeKapcTBa B opranu3Me (papmakokunerrka). Takxke paccMaTprBaeTcst
(dapmakoMHAMUKA TIperapaTroB, a WMEHHO, B3aWMOJCHUCTBHUE C PELENTOPHBIMUA CHCTEMaMH,
KpaTKasg XapaKTepUCTHKAa TaKMX CUCTEM HW HEKOTOPBbIX HelhpoMenuaropoB. HM3yuarorcs
HEKOTOPBIE BOTIPOCHI (PH3HOJIOTHH YEIOBEKA.

2. B pesyabrare wu3y4YeHUs JAUCHUIUIMHBI 0O0y4YalouMiicsi 1O TporpamMme
0akaJlaBpUATAa J10JIKEH
Obnaoams cnenyroummu obmenpodeccuonansubiMu (OIK) u npodeccuonansabiMu  (I1K)
KOMIICTCHIIUAMMU:

- CIOCOOHOCTh M TOTOBHOCTH HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIMH B IpodeccuoHanbHoi nesrensHocTr (OIMK-1);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHON (DM3MYECKON KapTUHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BELeCTBA Ui TMOHUMaHUSA
OKpy»Karoriero mupa u sisiieanii npupoast (OI1K-2);

- TOTOBHOCTBIO HCII0JIb30BATh 3HAHHE CBOWCTB XUMHUYECKHX AJIEMEHTOB, COCIMHEHUN U
MaTepHaIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonanpHoi nesrensaoctr (ITK-18);

3Hamy:

- KJIaccu(UKaILMIO JIEKapCTBEHHBIX MPENapaToB;

- OCHOBHbIE NOHATUA (hapmakokuHeTHKu (BBeaeHue JIC, BcacbiBaHUE, pacIpelielieHue,
JETIOHUPOBAHKE, METa0O0JIM3M, BHIBEJICHUE);

- OCHOBHBIE (apmakKojorudeckue 3(PQPeKThl, TOHATHS METa0OJUT, AHTUMETAOOJHT,
OTIpeJIeNIEHUE «PELETITOP», TUIIBI PEUENTOPOB U T.1I.

- OCHOBHBIE TIOJIXObI Il CHHTE3a aHTUMETA00IUTOB;

ymemy: pabOTaTh CO CIEUUANBHON JTUTEPATypON: PETUCTPOM JIEKApPCTBEHHBIX CPEICTB,
lN'ocynapctBennoit @apmakorneeit PO.

61a0emsv. HaBbIKaMH paOOThI B JIA0OpAaTOpPUHM, METOJlaMU CHHTE3a H aHajlu3a
OMOJIOTMYECKU aKTUBHBIX BEIECTB.

3. Kpartkoe coaep:xaHue JUCHMILIUHBI:

BBenenue

OcHoBHBIE OHATHUSA Kypca, UCTOPHs (PapMaKoJIOruu

Knaccudukanus nekapcTBEHHBIX CPECTB

Knaccudukanus nexkapcTBeHHbIX cpeactB mo M.J[. MamkoBckoMy. AHATOMO-
TepaneBTHUKO-XUMHUYECKas KilacCU(pUKaIUs JeKaPCTBEHHBIX BEIIECTB.

@dapmakokuHetuka Ilytm BBemenust mnpenapatoB. BcacblBaHue, pacrpeneieHue,
JNETOHUPOBAHMUE IIpermapaTa B TKaHAX opraHuzMa. Metaboiu3M © TMyTH BBIBEICHUS
JIEKapCTBEHHBIX BEILIECTB.

dapMakoMHAMHKA

®apmakonorudeckue dbdektel.  OnpenenacHus MOHATUS — «PELENTOpbD.  THIbI
peuentopoB. OCHOBHBIE TMIIOTE3b! ACHCTBUS JIEKAPCTBEHHBIX BEUIECTB. ATOHUCTHI (MUMETHKH)
U aHTaroHUcThl (Onokaropsl). [lomHble W yacTUuHble aroHUCThI. CHHEPTH3M M AHTarOHHU3M.
AntumMerabonuTsl. [Toaxos! U1 CHHTE3a aHTUMETa00IUTOB.

N36panHble TEMBI 110 (pr3H0IOTHN

®dusmnosnorus MeMOpaHHbIX MporeccoB. CTpoeHne MW (DYHKIMH MeMOpaHHBIX OEJIKOB,
MOHHBIX KaHAJIOB. DJIEKTpUUECKas MOJISpU3aIis MEMOpaHBbI.

®dusnonorusa HelipoHoB. Ctpoenue HelpoHa. [lotenunan aedictBus. Knaccudukauus u
CTPOCHHE HEpPBHBIX BOJOKOH. OCOOEHHOCTH NpPOBEAEHUS BO30YXKAECHUS MO MHUEITUHOBOMY H
0€3MHEeTMHOBOMY BOJIOKHY.



@usznosiorusd  Mbiml.  CTpoeHHE MBIIIEYHOTO BOJIOKHA. MexXaHuKa MBILIEYHOTO
COoKpauleHus. Bunapl mpleyHoro cokpaimeHus. IlonepedHo-monocarele W IUIAJKHE MBIIILBL,
CXOJCTBO Y PA3JIM4Msl B CTPOCHUU U CBOMCTBAX.

®U3M0JIOTHS CUHAIICOB. DJIEKTPUUECKUN U XMMUYECKUI CHUHAMbI. JTallbl CHHAIITUYECKOU
nepenayn. Knaccudukarus cuHamncos.

Hefipomemuatopsl. Kimaccupukanust HeiipoMenaTopoB B 3aBUCUMOCTH OT XUMHUYECKOM
npupoael. Komennaropsl 1 MOIYISITOPEI.

ALETUIXOJIMH. H-, M-XOJIMHOpenenTopel. MyckapuH U HUKOTUH. HeraruBHoe BIMsSHMSA
KypeHust Ha opraHu3M. Kraccudukanus JeKapCTBEHHBIX IpENapaToB, JCHCTBYIOUINX Ha
XOJINHEPIUYECKYIO CUCTEMY.

Hopanpenanun. Kriaccupukanmss W MEXaHW3MBI  JCHCTBUS  apEHOPEIETITOPOB.
Knaccudukanus BemiecTs, JeMCTBYIOUIUX HAa aJpEHEPrMUECKUE CHHAICHI: aJIpeHOMHUMETUKU U
aZipeHo0I0KaTOPbl, CUMIATOMUMETHKN U cuMnaToauThku. JlodamuH. CTpoeHne U MeXaHUu3Mbl
nercTBUs 10()aMUHOBBIX PELENTOPOB. ATOHUCTBI M aHTAarOHUCTHI D-perenTopos.

Ceporonun. Knaccupukauus  S-HT-penentopoB. AroHUCTbI M aHTarOHUCTHI
CEPOTOHHMHOBBIX PELENTOPOB.

l'ucramun — wmeamarop BocnaneHus. Kiiaccuukanus THUCTaMUHOBBIX PELENTOPOB.
AHTUTHCTaMUHHBIE MTpENapaThl

4. O0bem yueOHOH TUCUMIIIIMHBI

Buner yue6HOIM paboTh B 3auernbix | B akazmem.
SIMHUTIAX gacax

OO0u1asi TPY10€eMKOCTh AUCHUIIIMHBI 110 Y4€OHOMY IJIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexuun (Jlek) 0.17 6

[Tpaxtuueckue 3ausarus (113) 0.27 10
CamocrositesibHas padora (CP): 3,31 119
Kypcosas pabora -

Pedepar 1,00 36
CaMOCTOSATETFHOE N3YUYEHNE Pa3/IeIOB AUCITUTUTMHBI 2,31 83
Bua koHTpoOJIsA: IK3aMeH 0,25 9

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«BBeaeHue B xumuueckyo ¢papmakosioruio» (61.B.JIB.7.2)

Leab AUCHHIUIMHBI — IPHOOPETCHUE CTYJCHTAMU 3HAHUH W MOHUMaHUS CYyTH MPOIECCOB,
MPOUCXOJISIIIMX B OPraHU3ME UYeJIOBEKa MPU TPHUEMe JICKAPCTBEHHBIX MpEnapaToB, MPUHIUIIOB
JICUCTBUS TIpErapaToB HAa OPraHU3M YeJIOBEKA; MPAKTUYECKOrO TMPUMEHEHUS THUX 3HAHHWHA B
CBOCH HAYYHO — MCCJIEIOBATEIBCKON JEATEILHOCTH U (POPMHUPOBAHNE KOMIICTCHIIMN B 00JacTH
XUMUYECKOH (hapMaKoJIOTHH.

2. B pe3yiabTtaTte M3yueHHMs JUCHUILIMHBI o0ydamomuiics Mo mporpamMme 0akajaBpuara
JTOJIZKEH:

Ob6naoame cnenyroummu obmenpodeccuonansubiMu (OITK) u npodeccronanpubiMu  (I1K)
KOMITETEHITHSIMU:

- CHOCOOHOCTh M TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCUHUILTHH B podeccuonanbHoi aesirensHoctu (OITK-1);

- TOTOBHOCTb HCHOJb30BAaTh 3HAaHHUA O COBPEMEHHOM (M3NYECKON KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIEeCTBA JJIs TOHUMAaHHUS
OKpy»Xatoriero mupa u sinennii npupoast (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCMHEHUN U
MaTepHaioB Ha MX OCHOBE IS pelIeHus 3a1a4 npogdeccuonansHoi nesrensHoctr (ITK-18);

3Hamb:
- KJIACCH(PMKALIMIO JIEKAPCTBEHHBIX MpPEnapaToB;



- OoCHOBHbIE mMOHATUS (apmakokuHeTukn (BBenenue JIC, BcachlBaHWE, pacmpeselieHue,
JENOHUPOBAHKE, META00JIU3M, BHIBEJICHUE);

- OCHOBHBIC (papMakonorudeckue 3(PpQeKThl, MOHATUS META0O0IUT, AHTUMETAOONHT,
OTIpEJICIICHUE «PEIETITOPY, THITHI PELETOPOB H T.JI.

- OCHOBHBIC TIOJIXOBI JJIs CHHTE3a aHTHMETA00UTOB;

yMmemb: padOTaTh CO CHEIHUAIBHOW JIMTEPATypOH: PETHCTPOM JIEKAPCTBEHHBIX CPEICTB,
IN'ocynapcrBennoit ®apmakorneeii PO.

61ademsb: HaBbIKAMH PAOOTHI B JTAOOPATOPHH, METOJJaMU CHHTE3a U aHaJIn3a OMOJIOTUYCCKH
AKTUBHBIX BEIECTB.

3. KpaTkoe coaepxkaHue QM CUMILITHHBI

Knaccudukanus sekapcTBEHHBIX BemIecTB. UTO Takoe JIEKapCTBEHHOE BEIIECTBO?
AHaTOMO-TEPANEeBTUKO-XUMHUECKas KJIacCU(UKAIUS JIEKAPCTBEHHBIX BEIIECTB.

dapmakoKHHETHKA. BcacbiBaHWe JIEKapCTBEHHOTO CpPEJCTBA. bBHOJAOCTYMHOCTh W
OMOSKBUBAJICHTHOCTh TIpemnapara. PacripeneneHue JIEKapCTBEHHOTO IMpernapara B OpraHax M
TKaHsAX. ['ucrorematnyeckue Oapbepbl. JlemoHupoBaHWE Tmpemapara B TKaHAX OpraHuU3Ma.
Oco06eHHOCTH IETTOHUPOBAHUS THUIPOPHIIHHBIX U JIMTIO(QUILHBIX BEIIECTB.
buotpanchopmarius  ekapcTBEHHBIX — BemecTB.  Metabonudeckas — TpaHchopMmamus |
KoHbroTanmsl. [lyTh BBIBeEHUS JIEKAPCTBEHHBIX BEIIECTB. ODJWMUHAIMS. TepameBTHYecKas
IUpOTA.

®apmakoguHamuka. Papmakonoruueckue 3pdextrl. Penentopsl n ux kKiaccuduxaium.
OCHOBHBIE TUITOTE3bI IEUCTBUS JICKAPCTBEHHBIX BEIIECTB. ATOHUCTHI U aHTaroHUCTHI. [TostHbIE 1
YaCTUYHbIC aroHUCTHL. CympamMoOJIeKyIspHbIE B3aUMOJCUCTBUS CcyOcTpaTa W perenTopa.
KomOuaMpoBaHHOE IPUMEHEHHE JICKAPCTBEHHBIX BelecTB. CHHEPTU3M M aHTarOHU3M.

Crpoenune u ¢yHknuu MeMOpaHHBIX OenkoB. CelIeKTUBHBIE W HECEJIEKTUBHBIC (TIOPHI)
WOHHbBIEC KaHaJIbl. BHYTPUKIIETOUHBI HOHHBI TOMEOCTA3.
®usunonoruss HeHWpoHoB. CTpoeHue HepoHa. DYHKIMKM HEHPOHOB W TJIMAIBHBIX KIIETOK.
N3menenne memOpanHoTo noTeHmana. Kinaccudukanus u cTpoeHre HEPBHBIX BOJIOKOH.

®U3MOJIOTHSL  COKPATUTENbHBIX 3JIEMEHTOB. DU3HOJOrMYeCKHe CBOWCTBA  MBIIIII.
Mopdostorust mMeiedyHoro BosiokHa. CapkomMep M €ro CTpoeHue. AKTHUHO-MHO3HMHOBBIA XEMO-
MEXaHUYECKUU MpeoOpa3oBaTelb M MPHUHIMI ero pabotsl. [lomepedHo-monocarbie U TIIAJIKHUE
MBIIIIIBI, CXOJICTBO U Pa3nyus B CTPOCHUU U CBOMCTBAX.

®U3MOJIOTHST  CHUHAINCOB.  DJIEKTPUYECKMH M XMMHUYECKMH  CHHAINCBHI.  DTambl
CUHAITUYECKOH nepenaun. Bo3Oyxnaromuii 1 Topmo3Hoit cuHancel. Kitaccudukanuys cuHancosB.

HeitpomequaTopsl, X arOHUCTHI U1 aHTArOHUCTHI
HetipomenuaTtopel. Kiraccudukanus HelipomeauaropoB. HeiipoMenuaTop aneTwixoiwH. H-, M-
xonuHopenentopsl. Kmaccudukanus IekapCTBEHHBIX — MpenaparoB, JEHCTBYIOIIMX  Ha
XOJIMHEPTUYECKYIO CUCTEMY: M-XOJHMHOMHMETHKH, H-XOJIMHOMHMETHUKH, M-, H-
XOJIMHOMUMETHKH, H-XOJMHOOJOKATOPHI (raHrIMO00JI0KATOPHI n MHUOpPETaKCaHThI
nepudepuIecKoro AeHCTBHs). AHTUXOJUHACTEPA3HbIE BEIECTRA.

Hopagpenanun. buocuHTe3 HOpaJpeHalMHA W €ro  YTWIM3alMs OPraHu3MOM.
Knaccudukamuss u MexaHU3MBI JIeHCTBUS aapeHopenentopoB. Krmaccudukamusi BemiecTs,
JNEUCTBYIONIUX Ha aJpeHEepruyecKhue CHHAICHL: aJPEHOMHMETUKH U  aJpeHOOIOKATOPHI,
CUMIATOMUMETUKA U CUMMOATOJIUTHKHU. [McCTaMuH — Meauatop BocnaneHus. Knaccudukarus
TUCTAaMUHOBBIX PELENTOPOB. AHTUTUCTAMUHHBIE MpENapaThl.

NMMYHOKOPPEKTOPHI U BaKIIMHbI

BpoxnenHslii W aganTHBHBIA HMMMYHHTET. AHTUTEHBl W HUX KIacCHU(pHUKaIUS.
NmmynornoOymnunsl. [Ipenaparsl, npuMeHseMble 1S UMMYHOKOPPEKIIUN: UMMYHOMOMIYIISTOPHI,
UMMYHOCTUMYJSTOPHI U HWMMYHOCYNPECCOpPhl. BakuMHbI M MX KIacCUpUKALUSA: KHUBBIC
BAKI[MHbI, THAKTUBHUPOBAHHBIE, MOJIEKYJISIPHbIE, TEHHO-UH)KEHEPHbIE, CHHTETHUECKHE.

AHTHONOTHKHI



Knaccupukanuss ~ aHTHOMOTHKOB 1O XapakTepy M CHEKTpY  JCUCTBUS.
['pammionokuTeNbHBIE U TPAMOTPHUIIATEIbHbBIE OAKTEPUH.

AHTHOMOTHKH, HapyIIAONIMe KICTOYHYI0 CTeHKY Oakrepuid: Oera-jiaKTaMHbIE
AQHTUOMOTHKY, TIMKOMENTH]IbI, IUKIOCEpUH. AHTHOMOTHKM, HApPYyIIAIOIIUE CHUHTE3 OEIKOB:
AMHHOTJIMKO3H/IbI, TETPALMKINHBL, MaKpOJIUAbl. AHTHOMOTHKH, Hapymatomme cuare3 PHK:
pudaMnuuH. AHTHOMOTHKY, HAapyIIAOIIKe MPOHUIIAEMOCTh IIUTOIIA3MAaTHUECKOW MeMOpPaHBI:
MOJIMMHUKCHHBI. CHHTETHYECKHE TPOTUBOMHUKPOOHBIE MTPETIapaThl.

[IpoTuBOBUpYCHBIE ITpEMApaTHI

Bupycel: ctpoenue, knaccudukanus, Xu3HeHHbIN UK. [IpoTHBOBUpYCHBIE ITpenapaTsl
U UX Ki1accupukanus. AHTHPETpOBHpYCHBbIE mpenapaTsl: Osokatopsl CCRS penenrtopos,
WHTHOUTOPHI ITpoTeasbl. [Ipemaparsl npuMensemblie Uit JedeHus rematuta C.

depMeHTHBIE MpenapaTsl
Knaccudukanus ¢pepMeHTHBIX TpenapaToB. TeXHOIOr s Moty4eHus pepMeHTOB.

[IpenapaThl — MOHOKJIOHAJIbHbIE AaHTUTENA
Knaccugukanus u TeXHOJIOTUS NOTyYEHHS MTpenapaToB-MOHOKIOHAIbHBIX aHTUTEN. MBIIINHEIE,
XMMEpHbIe, TYMAaHU3UPOBAHHBIE M TIOJHOCTHIO YEJIOBEYECKHE aHTHUTEeNa. MOHOKIOHAJIbHBIE
anturena k peuenrtopy EGFR u penenropam CD3, CD20, CD30.

[IpoTuBOOMyX0IEBBIE MTPEIAPATHI
OnyxoJneBble KJIETKH M UX CBoMcTBa. Perymsuus amonrto3a u e€ Hapymenus. Knaccuduxarms
MIPOTHUBOOITYXOJIEBBIX IIpenapaToB: ANKWINPYIOLTUE areHThl, aHTHUMETA0O0JIUTHI,
MIPOTUBOOITYX0JIEBbIE aHTUOMOTHUKH, MpernapaThl PaCTUTEIBHOIO MPOUCXOKICHUS (MHTUOUTOPBI
MuTo3a u Tonouszomepas I u Il), pepmenTHbIE MpenapaTsl, TOPMOHATIBHBIE U @HTUTOPMO HAJIbHBIE
npenapaTsl, TapreTHble MpenapaThl (MOHOKJIOHAJIbHbIE aHTUTENa K MeMOpaHHBIM Oeikawm,
HU3KOMOJICKYJISIPHBIE COCTMHEHMS), MOAU(PUKATOPHI OMOJIOTHUECKUX PEAKIIAMN.

4. O0beM yueOHOH TUCUMIIJIMHBI

Bunpr yue6HO#M paboThI B 3ayerHBIX B axanem.
CIMHUTIAX Jacax

OO0u1asi TPy10€eMKOCTb AUCHUIIIMHBI 110 Y4€OHOMY IJIAHY 4 144
AyAUTOpPHbIE 3aHATHS: 0,44 16
Jlexuuu (Jlek) 0.17 6

[Tpaktuueckue 3ansatus (113) 0.27 10
CamocrositesibHas padora (CP): 3,31 119
Kypcosas pabora -

Pedepar 1,00 36
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 2,31 83
Bua koHTpoJIsA: IK3aMeH 0,25 9

AHHOTANUA padoyeil MporpaMMbl TUCHUILIMHBI « TexHomorus
KOHIEHTPHPOBAHHBIX AucHepcHbIX cucTtem» (b1.B.J[B.8.1)

1. leap qucOMIIMHBI - (QopMUpOBaHHE y OOYYAIOIIUXCS CHUCTEMAaTH3WPOBAHHBIX
3HaHUN 0 (DU3UYECKON MPHUPOJE TMOBEPXHOCTHBIX CHII, JCHCTBYIONIUX MEXKIY YacTUIAMH B
Pa3IMYHBIX JUCIEPCHBIX CUCTEMaX, BO3MOKHOCTSX IEJICHATIPABICHHOTO BIIMSHHS Ha TPOIIECCHI
CTPYKTYpOOOpPa30BaHUS U CO3JIAaHHSI CUCTEM C 3a/IaHHBIM KOMITJICKCOM CBOMCTB.

2. B pe3yabtraTre WU3yYeHHs JAUCHHIUVIMHBI O0ydawumiics N0 mporpamme
0akaJlaBpUATAa 0JIKEH
Obaadams crnenyrommmu npodeccnonanbHbiMu (ITK) koMneTeHIUAME:

- TOTOBHOCTBIO HCITIOJIb30BaTh HOPMATHUBHBIC JOKYMEHTBI M0 Ka4eCTBY, CTaHIapTU3AIUH
U CepTHU(HKAINY TPOJYKTOB U U3JIEIIUMN, 3JICMEHTHl SKOHOMHUYECKOTO aHaJN3a B MPAKTHYCCKOU
nesrenbHoCcTH (ITK-3);



- TOTOBHOCTBIO ITPOBOJIUTH CTAHJAPTHBIC U CEPTUPUKAITMOHHBIE UCTIFITAHUS MATEPUAJIOB,
U3Jeui 1 TexHoJoruueckux npoieccos (IIK-17);

- TOTOBHOCTBHIO W3y4aTh HAayYHO-TEXHUYCCKYI0 WH(DOpPMAIMIO, OTCYCCTBEHHBIM U
3apyOeKHBIN OMBIT 10 TemaTuke uccaenopanus (ITK-20).

3HAmMb. COBPEMEHHBIE METOJbl OMNpPEACNICHUS Pa3MEpPOB YaCTHI] U HX YACIbHOU
MOBEPXHOCTHU; OCHOBHBIE BHJbI JUCIEPCHBIX HAIMOJIHUTENICH; OCHOBHBIE OCOOEHHOCTH U
3aKoHOMeEpHOCTH aacopouuu [IAB 1 nonuMepoB U3 pacTBOPOB; METObI OIICHKH arperaTUBHOMN
YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM;

yMemsb. TIOJIy4aTh JUCIIEPCHBIE CUCTEMBI C 3aJIaHHBIM KOMIUIEKCOM TEXHOJIOTHYECKUX U
MOTPEOUTEIILCKUX CBOMCTB;

61a0emb. OCHOBHBIMA METOJIAMHU KOJUIOMTHOW XHMHH TIpH pa3paboTKe COCTaBOB
pa3IMYHOTO Ha3HAYEHUS; JTAOOPATOPHBIMU METOJMKAMHU HCCIEAOBAHUS TaKUX JUCIIEPCHBIX
CUCTEM KaK 30JIH, TeJIH, SMYJIbCUH U CYCIICH3HUU.

3. KpaTkoe copepxaHue JMCUMILIUHBI:

1. Beenenue.

OObekThl (papmMakonen U KOCMETHKU (KpeMbl, LIaMIIyHH, 3yOHbIE MAacThl U JIp.) Kak
KJIACCUYECKUE TUCTIEPCHBIE CUCTEMBI.

2. Hanonuurenu.

OcHOBHBIE XapaKTEPUCTHUKHU HAMOJHUTENEH: (Popma YacTHI], TUCHEPCHOCTh, yeTbHas
MMOBEPXHOCTh. METOIbI OIICHKH pa3MepoB 4YacTUIl. MeTObl MOJyYeHHUSI TUCIIEPCHBIX YACTHIL.
[IpuMeps! HAMOTHUTENEH, UCTIONB3YEMBIX B (DapMalEBTHYECKUX U KOCMETHYECKUX MPOTYKTaX.

3. AncopOunroHHOE MOIU(PHUITIPOBAHKE TIOBEPXHOCTH YACTHUI] HATIOJTHUTEIICH.

AncopOris U3 pacTBOPOB HAa TOBEPXHOCTH TBEPIBIX TeNl. AICOpPOIMS HEHOHOTECHHBIX
ITAB 13 moJISIpHBIX ¥ HETOJSIPHBIX CPEJl Ha TIOBEPXHOCTH aJCOPOCHTOB PA3TMYHOMN MOJISIPHOCTH.
AncopOuust u3 pacTBopoB HOHOTEHHBIX [IAB. Ilpumepsl pemieHuss HEKOTOPHIX KOHKPETHBIX
TEXHOJIOTHYECKHX 3aJ1au.

4. Mex4yacTUYHbIEC B3aUMOJICUCTBHS B JUCIIEPCHBIX CUCTEMAX.

[TonsiTue 0 MOBEPXHOCTHBIX cwiax l-ro W 2-ro pona. PackinmHuBaroiee IaBiICHHE,
SHEeprusi W cuia B3auMojeicTBus yacTHll. OCHOBHBIE COCTaBISIOLIME PACKIMHUBAIOLIETO
naBiieHus. BapuaHThl SHEpreTHUECKUX KPUBBIX B3aUMOJCHCTBUS YacTUI. THUIBI MEKYACTHYHBIX
KOHTAaKTOB.

5. CrpykrypooOpa3oBaHue B AHMCIEPCHBIX CcHUCTeMax. Peosjormueckue cBoiicTBa
JUCTIEPCHBIX CUCTEM.

Tunel MpPOCTPAHCTBEHHBIX CTPYKTYp M YCIOBHUS WX BO3HUKHOBeHHA. CoBpeMeHHas
KJIacCU(UKAIUsl TMPOCTPAHCTBEHHBIX CTPYKTYp. YCJIOBHS UX BO3HUKHOBEHHS, CHElH(pHKa
ctpoenusi. OcHoBbl peosiorun. Kiaccuukanus TUCHEPCHBIX CUCTEM IO MX PEOJOTHYECKOMY
MOBEACHUI0. OKCIIEPUMEHTaJIbHbIE METOJIbI OLEHKH PEOJOTUYECKUX CBOMCTB JUCIEPCHBIX
CHCTEM.

6. DakrTopbl, BIUAIOIIME Ha MPOIECCHl CTPYKTYpOOOpazoBaHUS B JUCTIEPCHBIX
CUCTEeMaXx.

Brnusinue pasmepoB, aHu3OMETpUU (OPMBI YACTHUIl, SHEPreTUUECKOW HEOTHOPOIHOCTU
MOBEPXHOCTU HA PEOJIOTUYECKOE MOBEAECHUE AUCTIEPCHBIX CUCTEM.

7. DKClepUMEHTAJIbHbIE METOJAbl OLEHKH arperaTMBHOM YCTOMYMBOCTH JAMCIEPCHBIX
CUCTEM.

Meton  mpedenpHBIX — CEIMMEHTAIMOHHBIX  00bemoB. OIleHKa  arperaTuBHOMN
YCTOMUYMBOCTU CUCTEM IO UX PEOJIOTHUYECKOMY NOBEACHHUIO.

8. PerynupoBaHue CTpyKTYpHO-MEXaHUUECKHX CBOMCTB CYCIIEH3HI U SMYIbCHUI.

BoHble cycrieH3uu NOJSIpHBIX HAOJIHUTENEH W HEMOISPHBIX HAMOJHUTENIEH. DOMYIbCUM
BOJIa-Macj0. DMYJIbCUU MaCI0-BOJIa.

4. O0beM yueOHOM TUCHUIINHBI



B 3auernbix | B akanmem.

Bunpl yaeOHOM paboThI €IMHNLAX qacax
OO0masi TPy10€eMKOCTh IMCHUILIMHBI 0 Y4e0HOMY IJIAHY 4 144
AyIMTOPHBIE 3aHATHSI: 0,50 18
Jlexuu (JIek) 0,25 9
ITpaktuyeckue 3anstus (I13) 0,25 9
Jlaboparopust - -
CamocrositesbHas padora (CP): 3,25 117
Bu KOHTPOJIsi: IK3aMeH 0,25 9

AHHOTanus padoyeil NPorpaMMbl AN CHMUIIJIMHBI
«OCHOBBI TEXHOJIOTHH JieKapcTBeHHbIX cpencT» (b1.B./IB.8.2)

1. Heap mpenogaBaHusi TUCHUIJIMHBI — (QOPMHpPOBAHHE Yy CTYJICHTOB HEOOXOIMMBIX
3HaHUH B 007acTH pa3pabOTKH, TPOU3BOJICTBA U aHATIN3a JIEKAPCTBEHHBIX CPEJICTB.

2. B pe3yabrare wu3yYeHUs] AUCHUILUIMHBI OOyYAIOIIUICA MO mMporpamme
0akajiaBpuaTa J10JIKeH
Obnadams crnepyromumu mpodeccnonanbabiMu (ITK) KoMeTeHIUAME:

- TOTOBHOCTBIO MCIIOJIH30BaTh HOPMATHBHBIE JIOKYMEHTHI TI0 KaYeCTBY, CTaHIapTH3AIIUU
U cepTU(HUKAINK MMPOJYKTOB M WU3JICITHIA, IEMEHTHI SKOHOMHYECKOTO aHAJIN3a B MPAKTHICCKON
nestenprocTH (ITK-3);

- TOTOBHOCTBIO ITPOBOJINTH CTAHJIAPTHBIC U CEPTHU(PHKAITMOHHBIC UCTIHITAHUS MaTepHAJIOB,
U3JCTUI 1 TeXHoJornueckux nporeccos (ITK-17);

- TOTOBHOCTBHIO H3y4yaTh HAyYHO-TEXHHYECKYI0 WH(GOpPMAIMIO, OTEYECCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMatuke uccaeaoBanus (ITK-20).

3HAMb:

- TEXHOJIOTHIO TOTOBBIX JIEKAPCTBEHHBIX (pOpM;

- YCTPOWCTBO W MPUHIIMITBI JCHCTBUSI OCHOBHOTO 000OPYIOBAHUS;

- TPHUHIUIBI BBIOOpa NEHCTBYIOIIUX W BCIIOMOTATENBHBIX BEIIECTB, PACTBOPHTEINICH,
000pyI0BaHUS;

- HOPMATHUBHO-TEXHHYECKYIO JIOKyMEHTAIIUIO, PETJIaMEHTHPYIOUIYI IPOU3BOICTBO
JICKApPCTBEHHBIX CPEJICTB, B TOM YHCJIC TpaBWIa HaIUIeKAIEH MPOU3BOJICTBEHHON MPAKTHKH
(GMP);

- KOHTPOJIMpYEeMbIC MapaMeTpbl U OCHOBHBIC METOJbI KOHTPOJIS Ka4eCTBa HMCXOIHOTO
CBIPbSI U TOTOBOTO MPOYKTa;

- METO/JIbI PEreHEPAIMU PACTBOPUTEIICH, YTHIN3AIUN OTXOI0B U OUYUCTKH CTOYHBIX BOJI;

ymems:

- COCTaBHTbh TEXHOJIOTHUYECKYIO U almlapaTypHYK CXEMbl IPOU3BOJCTBA JICKAPCTBEHHBIX
CpEJICTB;

- pa3paboTaTh W OCYIICCTBISATh MEPOIPHUATHS IO ONTHMHU3ALMUH IPOIECCOB, IO
MOBBIIIEHUIO OE30MACHOCTH U AKOJIOTUYHOCTH TIPOU3BOCTBA.

61a0emn:

- HaBbIKAMHU HCIIOJIb30BaHHS HOPMATHBHOW JIOKyMEHTAIlMu (3aKkoHOJaTelbHas Oas3a,
BeIyIIUE MUPOBBIE (papmMaKoIien) B MPOU3BOJICTBE JIEKAPCTBEHHBIX CPECTB;

- HaBBIKAMHU TPOBEJIEHUS TEXHOJOTMYecknx pacuéroB mnpomsBojacTtBa [JIC; moucka
OTNTUMAJIFHOTO MOAX0/Ia K PEIICHUIO TPAKTHUECKUX BOIIPOCOB.

UMETh TPEeJICTaBIICHHUE!

- 0 TIOPSJKE COCTABIEHHS TEXHOJOTHYECKOTO PETJIaMEHTa HOBBIX MPOU3BO/ICTB;

- 00 opraHu3aluy TEXHOJOTHYECKOTO TMpoIllecca MPOU3BOJCTBA B COOTBETCTBUU C
perIaMeHTOM.



3. Kpatkoe cogep:kaHue AU CHUILIHHBI

1.BBenennie B Kypc TEXHOJIOTUM  HM3TOTOBJCHHS  JIEKAPCTBEHHBIX (opM U
IIPOMBIIIIJIEHHOTO ITPOU3BOJICTBA.

OcHoBHBIE TepMUHBI 1 TOHATHS. Kitaccudukanus nekapcTBEHHBIX (POPM IO arperaTHOMy
COCTOSIHUIO, TUIIy JHUCIEPCHBIX CHCTEM, IIyTSIM BBEJIEHUS B OpraHu3M (PHTEpajbHblE U
MapeHTepalIbHbIE), 10 NPUMEHEHHUIO, J03UpoBaHUI0. KOHTpoib KayecTBa HMCXOJHOTO CHIPHA,
MPOMEKYTOYHBIX MPOIYKTOB M TOTOBBIX JIEKAPCTBEHHBIX (POPM.

2. Opranu3anys IPOMBIIIIJICHHOTO MTPOU3BOJICTBA JIEKAPCTBEHHBIX (hOpM

Texnonocus orcuoxkux Jnexkapcmeennvix @opm. OOImAss XapaKTEPUCTUKA KUJKHX
JIEKapCTBEHHBIX (DOPM: PacTBOPHI, CUPOTIBI, CYCIIEH3UH, IMYIbCHH. CTePHIIbHBIC U allMPOT€HHBIE
JeKapCcTBCHHBIE  (OpMBI:  00mIas  XapaKTEPHCTHUKA,  KIacCHPUKAIus,  TpeOOBaHHMS.
[IpoMmblIlIEHHOE MPOU3BOJACTBO KUAKUX JIEKapCTBEHHBIX (hopMm. OcOOEHHOCTH MPOU3BOJICTBA
HEKOTOPBIX UHBEKIIMOHHBIX JIEKAPCTBEHHBIX (OPM.

Texnonozus meépovix nekapcmeenHvix ¢oopm. TEXHONIOTUS MOPOIIKOB. XapaKTepUCTHKA
TabJIETOK Kak JIeKapcTBEHHON (opmbl. OCHOBHBIE TPYNIBl BCIIOMOTATENBLHBIX BEIIECTB B
MPOU3BOJICTBE TabneToK. BpiOop TexHOMOTMH TaONETHPOBaHUS B COOTBETCTBUU C (PHU3HKO-
XMUMHUYECKUMHU U TEXHOJOTMYECKMMH CBOMCTBAMHU TalJeTHpyeMbIX Macc. TexHosornueckuit
MpoLiecC MPOU3BOJICTBA TAOJIETOK: MPsIMOE MpeccoBaHue, rpanyaupoBanue. [lokpeiTre TabneTok
000JI0UKaMH: TPECCOBaHHbIC, MIEHOUHBIE M JPaXUPOBAaHHBIE MOKPHITUA. TpUTypallOHHBIE
tabnetku. KouTponp kaudecTBa Tabnetok. ['panynsl. Mukpoapaxke. Cnancymel. [lpaxke.
TexHoNI0ruu NoJy4eHHUs.

Texuonoeuss msckux Jnexkapcmeennvlx Gopm. OOmas XapakTepUCTUKA MATKUX
JEKapCTBEHHbIX (QopM: Ma3u, renu, cynno3utopuud. CoBpeMeHHble TpeOoBaHUS K
SMYJIbCUOHHBIM U TeleBbIM ocHoBaM. KoHTposib kauecTBa. TeXHOJOTMS M CTaHAApTH3ALUS
rejne m Maszedl Ha (papmaneBTHUEeCKHX MpeanpuaTusx. Cynmo3uTOpuH: ompeneicHue, oomme
cBoiicTBa. CriocoObl MOTy4eHUs CYNIIO3UTOPUEB B TPOMBIIIJICHHBIX YCIOBUSX.

Texnonozus 2azoobpasnvix nexkapcmeenuvix @opm. DapmaneBTUUECKUE a3pO30JIH:
XapakTepucTuka U kiaccudukanus. Bunusl a3po3oipHBIX cucTeM. TeXHONOTus pa3iHuHBIX
a’p030JIbHBIX CUCTEM. TpeOoBaHMS 1 0COOEHHOCTH TEXHOJIOTUH TJIa3HBIX JIEKApCTBEHHBIX (DOPM.

4. O0beM yueOHOH TUCUMIIIIMHBI

B 3aueTHBIX B akanewm.

Buner yue6HOI paboTh eIMHULIAX qyacax
OO0miasi TPy10€eMKOCTDb JUCHUIIIHHBI M0 Y4eOHOMY IJIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 0,50 18
Jlexuunu (Jlek) 0,25 9
[Tpaktnueckue 3anstus (113) 0,25 9
JlaGopaTopust - -
CamocrositesbHas padora (CP): 3,25 117
Bua koHTpoJIs: IK3aMeH 0,25 9

AHHOTanus pado4yel NPOrpaMMsbl AUCHHUILIMHBI «/{ONOJHUTEIbHBIE I1ABbI (PU3HYECKON
xumum» (b1.B.J1B.9.1)

1. Hesb AUCHUNIUHBI — TIOHATH OCHOBHBIE KHHETHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX MPOIECCOB, POJIb KaTanu3a Uil XUMHYECKON TeXHOJIOTHH.

2. B pe3yabrare wu3y4YeHUs] AUCUMIUIMHBI O0y4YawIlnuiicd N0 mporpamme
0akaJIaBpUATA 10JIKEH
Obnaoams cnenyromumu mpodeccnonansubivu (I1K) komnereHnusMu:



- CIOCOOHOCTh TUIAHUPOBATH M MPOBOJUTH (U3NYECKUE M XUMUYECKUE OSKCIICPUMEHTHI,
MIPOBOJUTH 00pabOTKY WX pPE3yIbTaTOB W OICHUBATHh MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABJIMBATh TPAHMIIBI UX MPUMEHEHUs, MPUMEHSTh METOJbl MAaTeMAaTHUYECKOrOo aHalu3a W
MOJICIIMPOBAHUS, TEOPETUYCCKOTO U SKCIIEpUMeHTanbHOTo nccnenoBanus (I1K-16);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKMX TEOpUH JUISL  PEHICHUS
BO3HHKAIOMINX (PH3UYECKHX 3a/1a4, CAMOCTOSITEIILHOTO TPHOOpETeHUS (PH3UICCKUX 3HAHUH, s
MMOHUMAaHMSI IPUHIUIIOB PAOOTHI MPUOOPOB M YCTPOMCTB, B TOM YHCJI€ BBIXOSAIIUX 32 MPEEIb
KOMIIETCHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19).

- 3HAM®.

- TEOpPUU KUHETUKH, MYTH TEOPETHUYECKOTO pacuera CKOPOCTEH XMMHUYECKUX pPeakuuil 1
OTPAaHWYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI T€OPHH (POTOXMMHUYECKUX U IEMHBIX PEAKIUH, OCOOEHHOCTH UX CTaIUWHOTO
MPOTEKAHUS U YCIOBHSI OCYIIIECTBIICHHUS;

- OCHOBHBIE YE€PTHl TOMOTEHHOTO M TE€TEPOT€HHOTO KaTaliu3a, MPUYMHBI YCKOPEHUS
XUMHUYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIH3aTopa

- ymems.

- TNPUMEHSTh TEOPETHUECKHE 3HAHUS W JKCIEPUMEHTAIbHBIE METOJBI HMCCIICIOBAHUS
(bU3UYECKON XMMHUU Ui PEIICHHS BOMPOCOB, BO3HUKAIONIUX TP W3YUYCHUH KUHETHKHU
XUMHUYECKUX PEAKIIN;

- TPOBOJUTH aHAIU3 WU KPUTHUYECKH OIICHUBATH IOJYyYEHHBIE HKCIIEPUMEHTATbHBIE
JTaHHBIE, 00001IaTh U JAeaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MIPOBEIEHHBIX OIBITOB.

- e1a0emn:

- METOIaMH OTIPEJICIICHHS TIOPSAJIKA M CKOPOCTU PEAKIIUU, YCTAHOBJICHUS JTUMUTHPYIOMIEH
CTaJMy U MEXaHU3Ma U3y4aeMOW XMMHUYECKOU PEaKInu;

- HaBbIKAMHU COCTAaBJICHUSI TaJIbBAHUYECKUX DJIEMEHTOB JUISI LEJNeH OompeaeieHus
TEPMOJIMHAMUYECKUX XapAKTEPUCTUK U KOHCTAHT PAaBHOBECHUS MCCIEAYEMOM PEAKIINH;

- 3HaHUSIMH OCHOBHBIX 3aKOHOB XHUMHYECKOW KWHETUKH, BJIHMSHHS PAa3THYHBIX (DAKTOPOB
(TemmepaTypsl, JaBJICHUS, KaTaln3aTopa) Ha CKOPOCTh XUMUYECKON PEaKIInu.

3. Kpartkoe cogep:xaHue Iy CHHILITHHBI

Xumunyeckasi kuHeTuka. CKOPOCTh XMMHUYECKOHN peaklMy, KOHCTaHTa CKOPOCTH, MOPSA0K
U MOJICKYJIIPHOCTh peakinuu. KuHeTnka HeoOpaTHUMBIX peakunuii 1-ro, 2-ro, 3-To U HYJEBOTO
nopsiikoB. [luddepeHunansuple ¥ MHTErpajibHble METOJBI ONpEIeNICHUs TMOPsAKA PEaKIHH.
Cnoxuple peakiuu. [IpuHIMI  HE3aBUCHMOTO MPOTEKAHMSI AJIEMEHTApPHBIX  peaKIuil.
OOpatumble, mapajulebHBIE U [OCIEAOBaTeNbHbIE peakuuu 1-ro mnopsiaka. BrusHue
TEMIIepaTypbl Ha CKOPOCTh peakiuu, npubnmxeHHoe mnpaBwio Bant-T'odda. YpaBuenue
Appenuyca, muddepeHnnanbHas W HUHTErpanbHble (OPMbI ypaBHEHHs. OKCIIOHEHIMATbHAs
dbopma ypaBHeHUs1 AppeHryca. DHEprus akTUBALIUU U MPEAIKCIIOHEHIIUATBHBIN MHOXKHUTEb.

Teopun XUMUYECKOW KMHETHKH: TEOPHs] aKTUBHBIX COYIAPEHHUN M TEOPHs EPEXOTHOTO
cocrosinusi TIIC (akTUBMPOBAHHOTO KOMIUIEKCA). OHTAJbIMs M DHTPOINUS AKTHUBAIUU.
DOTOXMMHUYECKHE peakluu. Xumuueckue u (hoTodusmueckue CTaauu, BTOPUYHBIC MPOIIECCHI.
Kuneruka ¢otoxummdeckux peakiuil. CeHCHOMIM3UPOBAaHHBIE (OTOXMMHUYECKHE PEaKIIUU.
IlenmHble peakinu, MEXaHU3MBI 3apOKJICHUS, Pa3BUTHS U O0OpbIBa Iienu. Hepa3zBeTBlieHHBIE U
pa3BEeTBIEHHBbIE IEMHbIE peakuuu. BeposATHOCTHasT TEOpUsi PaA3BETBJICHHBIX PEAKLUM.
[IpenenbHble ABIEHUS B LIEMHBIX PEAKLIUAX, HOKHUM 1 BEPXHUU MPEAEIIbl BOCIUIAMEHEHHUS.

Karanu3. T'oMoreHHwlii u reTeporeHHbld Kartain3. (OCHOBHbIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakiui. BiusHue karanm3zaropa Ha TEPMOJMHAMUYECKHE U KUHETUYECKHE
napameTpsbl peakinu. CeleKTUBHOCTh KaTallu3aTopa, KaTaJIuTHYeCKas aKTUBHOCTh. | OMOTE€HHBIN
kartanu3. CIUTHBIA U pa3felibHbIA MEXaHWU3Mbl KAaTATUTHYECKOTO AECUCTBHS. DHEPreTUUYECKUe
IUarpaMMbl  B3aMMOJICHCTBHUS peareHToB ¢ KaTtamuzaropoM. OOmmii u  crnenuduueckuit
KHCJIOTHO-OCHOBHOM KaTanus. Karanuz KOMILJIEKCAaMH MEepPEXOJHBIX  METAJUIOB.



@epMeHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTanu3. TUIbl TeTepOreHHBIX KaTaJIU3aTOPOB.
3aKoH JIEHCTBYIOLUX [TOBEPXHOCTEN. KMHETHKA reTeporeHHbIX Peakiuii.

4. O0beM yueOHOM THCHHMILINHBI

B 3auernbix | B akazem.
Buner yae6HOM pabOThI SAMHUIIAX gacax
OO0mas TPyI0eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MUIAHY 8 288
AyIHTOPHBIE 3aHATHSI: 0,56 20
Jlexumu (Jlek) 0,17 6
[Tpaktuyeckue 3austus (I13) 0,22 8
JlaGoparopus 0,17 6
CamocronTesnnnasi padora (CP): 7,19 259
Bua nTOroBoro KOHTpOJIsi: IK3aMeH 0,25 9

AHHOTaIII/Iﬂ paﬁoqeﬁ nporpaMmmbl JTHCHUIIJIMHBI «XHUMHUYeCcKAsd KHHETHKA U KATAJIN3)»
(B1.B.JIB.9.2)

1. eab aucHMNINHBI

[loHsATP OCHOBHBIE KHMHETHMYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUS  XUMHUYECKUX
MIPOLIECCOB, POJIb KaTaIM3a sl XUMUYECKOW TEXHOJIOTUH.

2. B pesyabrare wu3yvyeHusi AMCUMILUIMHBI OO0y4yalummMiicsi MO mNporpamme
0akajiaBpUaTa J10JIKeH
Obnadams cnenyronumu npodeccuoHanbHbIMU (ITK) komneTeHmsamMu:

- CMOCOOHOCTh TUTAHUPOBATh M MPOBOJAHUTH (PH3MUYECKHE M XUMHYECKUE SKCIICPUMEHTHI,
MPOBOJUTH 00pPaOOTKY WX pE3yabTATOB M OIEHHBATH IMOTPEITHOCTH, BBIABUTATh THIIOTE3BI U
YCTaHABJIMBATh TPAHUIBI UX NPUMEHEHHS, NMPUMEHSATh METOJbl MAaTEMAaTHYECKOTO aHaIn3a |
MOJICITMPOBAHUS, TCOPETUUCCKOTO M dKCIIEpUMEHTaNbHOTo necnenoBanus (I1K-16);

- TOTOBHOCTh WCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (PH3MYECKUX TEOPHH JUIS PEIICHUS
BO3HUKAIOMIMX (DPU3UYECKHUX 33]a4, CAMOCTOSITEIIBHOTO MpUoOpeTeHusl (GU3NYECKUX 3HAHUH, IS
MMOHUMaHUS IPUHITUIIOB paObOTHl MPUOOPOB U YCTPOMCTB, B TOM YHCIIC BBIXOSIINX 32 TPEACIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

- 3HAMb:

- TEOpPUU KUHETUKH, ITyTH TEOPETHYECKOTO pacuera CKOPOCTeH XMMHUYECKUX PEaKIUil U
OTPaHUYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI T€OpUHU (POTOXMMHUYECKUX U IICMHBIX PEaKIUil, 0COOCHHOCTH WX CTaJHIHOTO
MPOTEKAHMSI U YCIIOBUS OCYIICCTBIICHUS;

- OCHOBHBIC YEPThl TOMOTEHHOTO M TE€TEPOrCHHOTrO KaTaliu3a, MPHYUHBI YCKOPCHHS
XUMHUYECKOTO TIpoIiecca B MPUCYTCTBUU KaTaanu3aTopa

- ymems:

- MPUMEHSITh TEOPETHUECKHWE 3HAHUS MU HKCIEPUMEHTANbHBIE METOJIbI HCCIETOBAHUS
¢buznueckoil XUMUU [ PEIICHUs BOMPOCOB, BO3HUKAIONIUX TMPU HU3yYEHUH KHUHETUKU
XUMHUYECKUX PEaKIInii;

- TPOBOJUTH AHAIW3 U KPUTHYECKU OIEHUBATh TOJTYYEHHBIE JKCIEPUMEHTAIbHbBIC
JaHHbBIE, 0000IIaTh U JeNaTh 000CHOBAHHBIEC BHIBOJIBI HA 0a3e MPOBEAEHHBIX OTIBITOB.

- gademy:

- METOJIaMH OTpeIeIICHHSI OPSIIKA U CKOPOCTU PEAKIINH, YCTAHOBICHUS TUMHUTUPYIOLIEH
CTaJIMU U MEXaHU3Ma U3ydaeMOi XUMUYECKOU PeaKITni;

- HaBBIKAMHU COCTaBIICHUS TaJbBAHMYECKUX DJIIEMEHTOB Ui IIeNiel ompeeneHus
TEPMOTUHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIETYEMOU PEaKIIH;



- 3HAHUSMHU OCHOBHBIX 3aKOHOB XMMHMYECKOW KMHETHUKH, BIMSIHUS Pa3IHYHBIX (DaKTOPOB
(TemmepaTypbl, 1aBJIEHUS, KaTaIn3aTopa) Ha CKOPOCTh XUMHUUYECKOH pEeaKILtu.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI

Xumpnyeckass KUHeTHKa. CKOpPOCTh XMMHMUECKOM PEaKIMM, KOHCTaHTa CKOPOCTH, MOPSIA0K
U MOJIEKYJIIpHOCTb peakuuu. KuHetuka HeoOpaTuMbIX peakuuid 1-ro, 2-ro, 3-ro ¥ HyJI€BOIrO
nopsiikoB. /{uddepeHunanbHple ¥ MHTETPaIbHbIE METOJIbl OINpPEAETICHUS IMOPSJIKa PEaKLUU.
Cnoxuple peakuuu. [IpyHIMI — HE3aBUCHMOTO MPOTEKAHMSI AJIEMEHTApHBIX  peakIuil.
OOpaTtumble, napaulebHblE W MOCIEAOBaTeIbHblE peakuuu 1-ro mnopsiaka. BiusHue
TEMIIepaTypbl Ha CKOPOCTb peakiuu, npubaumxeHHoe mnpaBwio Baunr-IT'odpda. YpaBuenue
Appennyca, muddepeHunanbHas W UHTErpaitbHbie (OPMBI ypaBHEHHs. DKCIIOHEHIHMATbHAS
¢dopma ypaBHeHUs1 AppeHryca. DHEprus akTUBALUU U MPEAIKCIIOHEHIIUAIbHBI MHOXKHUTEb.

Teopun XuMHUYECKON KMHETHKHU: TEOPHsI aKTUBHBIX COYIApPEHHUI M TEOpHs NEPEXOTHOTO
cocrosiHuss TIIC (akTUBMPOBAHHOTO KOMIUIEKCA). OHTANbIMAg M DSHTPONHUS aKTUBALMU.
DOTOXMMHUYECKHE peaklUuu. XuMudeckue u (poTodusnueckue CTajuy, BTOPUUYHBIE MPOIIECCHI.
Kunernka doroxumuueckux peaxiuii. CeHCHOMIM3UPOBAHHBIE (OTOXUMUUYECKHE PEaKIIUH.
[lenHple peakuuy, MEXaHU3Mbl 3apOKJIEHUS, pa3BUTUS U 0OphIBa 1enu. Hepa3BerBieHHbIE U
pa3BeTBIIEHHBbIE LIEMIHbIE peakuuu. BeposTHOCTHas Teopus pPa3BETBIEHHBIX peaKUUi.
[IpenenbHbIe SABJICHUS B IIEMHBIX PEAKIIUSIX, HUOKHUN ¥ BEPXHUN TIPEIEIIbI BOCINIAMEHEHHUS.

Karamn3. T'oMoreHHsli u reTeporeHHbld Katain3. (OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakiuil. BrnusHue karanmzaTtopa Ha TepMOJMHAMUYECKHE U KHUHETHUYECKHE
napaMmeTpsbl peakiun. CeIeKTUBHOCTh KaTalln3aTopa, KaTaIMTHYECKas AKTUBHOCTh. [ OMOT€HHBII
katanu3. CIUTHBIA U Pa3feNIbHBIA MEXaHW3Mbl KAaTATUTHYECKOTO ACUCTBHS. DHEPreTUUYECKUE
TUarpaMMbl  B3aUMOJCHCTBUS pEareHToB ¢ Kataiau3aropoM. OOmmii u crnenupudecKuit
KHCJIOTHO-OCHOBHOM KaTaJus. Karanus KOMILJIEKCAMH MEePEXOJHBIX  METaJUIOB.
®epMeHTaTUBHBIN KaTanu3. ['ereporeHHbId Kartaiu3. TUIBI TeTEepOreHHbIX KaTajlu3aTOPOB.
3aKOH JACMCTBYIOIINX MOBEPXHOCTEH. KNHETHKA reTepOreHHbIX peaKInii.

4. O0bem yueOHOH TUCUMIIJIMHBI

B 3aueTHBIX B akanem.
Bupl yue6HO#M paboThI e THHIAX gacax
O01mas TPy10eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IIAHY 8 288
AyAUTOpPHbIE 3aHATHS: 0,56 20
Jlexuuu (Jlek) 0,17 6
[Tpaktnueckue 3anstus (113) 0,22 8
JlaGopaTopust 0,17 6
CamocrositesbHas padora (CP): 7,19 259
Bua uTOroBOro KOHTpOJIsi: YK3aMeH 0,25 9

4.4 TlporpaMMbl NPAKTHK M OPraHU3alMs HAYYHO-MCCJIEJ0BATEIbCKOH pPadoThl
00yyarmuxcs.
4.4.1. TlporpaMMbl MPAKTHK
B cootBerctBuM ¢ ®I'OC BO 06akanaBpuarta mo HampaieHuto noarotoBku 18.03.01
«XUMHUYECKass TEXHOJOTHs» TpPaKTUKa SBISETCS 00s3aTeIbHBIM  pa3JeioM OCHOBHOM
oOpa3oBaTesbHOW THporpaMMbl OakajlaBpuaTa M OTHOCATCS K ee BapuaTMBHOM yactu. OHa
npeacTaBiasieT co0oi BuA y4eOHBIX 3aHATUN, HEMOCPEICTBEHHO OPHUEHTHPOBAHHBIX Ha
po(heccHOHATBHO-TIPAKTUYECKYIO MOATOTOBKY O0yYarOInXCs.
[Ipu peanuszanmu JaHHON MporpamMMmbl OakandaBpuaTa MpeayCMaTpPUBAIOTCS CIEIYIOIINE
BH/IbI IPAKTHUK:



- yucOHas;

- IpOU3BOACTBCHHAA, B TOM YHCJIC, IPCAAMUIIIIOMHAA.

y‘-IeGHaSI IIpaKTHUKa ABJISACTCSA HpaKTHKOfI 110 MOJIYYCHHUTIO NCPBHUYHBIX
npodecCHOHANBHBIX YMEHUH W HaBBIKOB M ocymiectBisiercss B PXTY um J[.M.Menneneea Ha
TEXHOJIOTUHU XI/IMI/IKO-(i)apMaLIGBTI/ILIeCKI/IX U KOCMCTHYCCKUX CpCACTB, a TaAKIKC Ha 6a3e
CTOPOHHHUX Hay4yHO- uccienoBarensckux opranuzaiuii (MH20C PAH, NOX PAH, UBX PAH u
ap.).

IIpousBoncTBeHHas npaktuka ocymiectBisieTcs B PXTY mm J[.M.MennenecBa Ha kadeape TEXHOJIOTUU
XUMHKO-(hapMaIieBTUIeCKUX ¥ KOCMETHICCKHUX CPEJCTB M B HAYYHO-HCCIICAOBATEILCKUX MOIPA3ACICHUIX; a TAKKE
Ha 0a3e CTOPOHHHUX HAYYHO- MCCIIEIOBATEIbCKUX OpPTaHM3alMi U Ha XuMudeckux npeanpusatusx (3A0 "llenkoso
Arpoxum", OI'YIT "MockoBckuii sHaokpunHbiil 3aBox’ OI'YII "THIL[ "HUOIuK", ®TBY «[MJICuHII»
(I'ocymapcTBEHHBIH MHCTUTYT JIEKAPCTBEHHBIX CPEACTB M Haamexamux npakTtuk), PI'BY «IemaTonormyeckuit
Hayunsiii Lentp» Munzapas-coupaszsutus Poccun, 3A0 "BAC®", OO0 "Komnanus "Pycmemko", OOO
"Koponésdapm", OAO "Axpuxun". [Ipon3BOACTBCHHAS MPAKTHKA MPOBOIUTCS B CICHyONMX (hopMax: MPaKTHKa
0 TOIYYCHUIO NPO(HECCHOHANBHBIX YMEHHH W OIbiTa NPOGECCHOHAIBHON IEITeNbHOCTH (B TOM 4YHCIE
TEXHOJIOTHYECKas MIPAKTUKA) U HAYYHO-UCCIIeIOBATEIbCKas paboTa.

[IpegmumyioMHasi  MpakTHUKa  SBJSIETCS  YacThl0  MPOM3BOJACTBEHHOW  MPAKTHKH.
[Ipenmumiomuas npaktuka ocymectsiasercss B PXTY um J[.W.MenneneeBa Ha kadenpe
TEXHOJIOTUM XUMHKO-(apMalleBTHYECKUX M KOCMETHYECKHX CpelncTB, Ha IPYTHUX Ka(beglpax n B HAy4YHO-
HCCTIEOBATENIbCKUX TOJPA3JCICHHsIX; Ha 0a3e CTOPOHHUX HAay4YHO- HCCIEA0BATEIBCKUX
opraunuzaruii (OI'BYH Unuctutyr oprannueckoit xumuu uM. H. JI. 3enmunckoro PAH, ®T'BYH
«HUN Ouome-gumunckorr xumum wumeHn B. H. OpexoBuua»n, OI'BYH Unctutyr
Omoopranndeckoil XumMun nMeHN akageMukoB M.M. Ilemskura n FO.A. OBunanmkoBa PAH,
OI'BYH Unctutryr oOmeit u Heopranumueckoi xumum uM. H. C. KypnakoBa PAH, AO
«EJEOH PUXTEP-PYC", 3A0 «MockoBckas (HapmaneBrudeckas (adbpuka», OAO
«Hmwxdpapm», OAO «ABBaPyc», OO0 «Takema dapmacprotu-kaic», OO0 «JlabopaTopus
«KuBas Kocmeruka»n, OOO «I'pymna xommanuii «[ITH» (mpou3BOACTBO MHIIEBBIX
uarpeauerToB), OO0 «Upsun 2», 3A0 «Dapmcunre3», 3A0 «MHCTUTYT papMarieBTHYECKUX
texronoruity, OO0 «Cepaukcy, IIBT «XumPap», 3A0 «PapmdPupma «Cortexcy, OAO
«Kocmernueckoe oOweaunenne «CBoboma», OAO «Banenra dapmaneBtuka»y, OO0 «KPKA-
Pyc», 3A0 «3u0O-3moposee», 3A0 «Kanondapma-npomakmn»y, OO0 «Korron Kiadb»
(Ipon3BOACTBO KOCMETHKU M cpeAcTB ruruenbl), OO0 «Moc®apm», OO0 «Ywucras JluHusm»,
AO «I"'ocHMHcunTe30€10K», B COOTBETCTBUH C TEMATHKOM BBITIOJHAEMON PabOTHI.

4.4.2. Opranu3anusi HAy4HO-HCCJIe0BaTeIbCKOI padoThl 00yYaIOIIUXCS.

B cootBerctBuM ¢ ®I'OC BO OGakamaBpuara 1mo HampaBiieHH0 moArotoBku 18.03.01
XUMHYECcKasi TEXHOJIOTHS HAay4YHO-HUCCIEA0BATENbCKass paboTa 0OyJaroIMXCs SIBISETCS OJHHM
W3 BHUJOB MPOBEICHUS IPOU3BOJACTBEHHON TPAaKTHKA W HampaBjieHa Ha (OpMHUPOBAHUE
OOLIEKYIBTYPHBIX U TPO(EecCHOHANBHBIX KOMIETEHIUH B COOTBETCTBUM C TPeOOBAaHUSIMU
dI'OC BO.

B pamkax moaroroBku OakanmaBpa 1o npoduiaro  TeXHONOTHs CHHTETHYECKHX
OMOJIOTMYECKH aKTUBHBIX BEIIECTB, XUMHKO-(hapMaIleBTUUECKUX MPEIapaToB U KOCMETHYECKUX
CPEICTB IPENYCMaTPUBAIOTCS CIEAYIOLIME BUAbl M ATAlbl BBINOJHEHUS U KOHTPOJS HAYy4HO-
HCCIIe0BaTEbCKOM pabOThl OakaiaBpa:

- IUIAaHUPOBAHHUE U HAYYHO-UCCIEIOBATEIHCKOM pabOThI, BKIIOYAIOIINE 03HAKOMIICHHE
C TEeMaTHKOW HCCIENOBATeNbCKUX padOT B JaHHOW oO0JacTh W BHIOOP TEMBI HCCIEIOBAHUS,
HarnucaHue pedepara no u30paHHol Teme;

- TpOBEJEHHE HayYHO-HCCIEA0BATEIHCKON pabOTHI;

- KOppEeKTHPOBKA IUIaHA MPOBEJACHHS HAy4YHO-UCCIIEA0BATEIbCKON pabOTHI;

- COCTaBliEHHE 0TYETa O HAyYHO-HCCIEA0BaTEIbCKON paboTe;

- TyOnuYHas 3aIUTa BBITIOJTHEHHON PaOOTHI.

OcHoBHOU (GopMOH MITAHUPOBAHUS U KOPPEKTUPOBKU WHIUBUAYAIBHBIX JIAHOB HAyYHO-
HCCIIeIOBATENIbCKONW PabOThl 00y4aeMbIX SIBISIETCS 00OCHOBAHHE TEMBI, OOCYKJIEHUE TIaHA U
MIPOMEXKYTOUHBIX PE3YJIbTATOB MCCIECIOBAHUS B paMKax HAy4YHO-HUCCIEA0BATEILCKOTO CEMUHApa.
B mportiecce BBIOTHEHNS HAYIHO-UCCIIEOBATENILCKON paOOTHI M B X0/I€ 3aIIIUTHI €€ pe3yIbTaToOB



JOJDKHO TPOBOIMTHCS HIMPOKOE OOCYXJAEHHE B YUEOHBIX CTPYKTypax By3a C NPHUBJICYCHHUEM
paboTomareneil ¥ BeIyIIUX WCCIIEAOBATENEH, MO3BOJISAIONIEE OLICHUTh YPOBEHb MPHOOPETEHHBIX
3HaHUH, YMEHUH, C(HOPMHPOBAHHBIX KOMIIETCHIMH U MPOPECCHOHATHLHOTO MHUPOBO33PEHUS
00yJaronuxcs.

4.4.4 llpaktuxu (b2)

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNITIHHBI
«Yueonas npaktuka» (b2.Y.1)

1. Heap y4yeOHO#H NPaKTHKH — IOJY4YEHHE CTyJEHTaMU OOLIUX MpEACTaBICHUN 00
OCHOBHBIX THUIIaX OMOJOTMYECKH aKTUBHBIX BEILECTB, 3HAKOMCTBO C pabOTO mpennpusTuii u
MHCTUTYTOB, 3aHSTHIX MOUCKOM, pa3pabOTKOM METOJOB CUHTe3a, aHainu3oM BAB, a Taxxke
MOJIyY€HUE TEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUN M HaBBIKOB IYTEM CaMOCTOSTEIbHOIO
TBOPUYECKOT'O BHIMOJIHEHUS 3a/1a4, IOCTABJIEHHBIX IPOrPaMMOM MPAKTUKH.

2. B pe3yabTrare u3yYyeHHMs JAUCUHMUIUIMHBI o0ydamumiics N0 mnporpamme
0akaJIaBpUATA J10JIKEH

Obaaoams cnenyromumu obmmenpodeccruonanbubiMu (OIIK) u mpodeccunonansubivu (I11K)

KOMITETEHITHSIMHU:

- BIIQJICHUEM TTOHUMAHMS CYIIHOCTH W 3HAYeHUS WHQPOPMAIMU B pPa3BUTHH
COBPEMEHHOTO HH(OPMAITHOHHOTO OOIIEeCTBa, 0CO3HAHUS OIMTACHOCTH U yYIPO3bl, BOZHUKAIONINX B
TOM TIpOIlecCe, CHOCOOHOCTBIO COONIOAAaTh OCHOBHBIE TpeOOBaHUS HHMOPMAIIMOHHON
0€30IaCHOCTH, B TOM YHCIIE 3aIUTHI rocyaapcTBenHoi taiiusl (OI1K-4);

- BIIQJICHUEM OCHOBHBIMH METOAAaMH, CHOCOO0aMH W CPEICTBAMH MOJYYCHUS,
XpaHeHUsI, TepepaboTKu WHGOPMAIMK, HaBbIKAaMU PAaOOTHI ¢ KOMITBIOTEPOM KakK CpPEICTBOM
ynpasienus uadopmarueit (OITK-5);

- CMOCOOHOCTP W TOTOBHOCTh OCYHICCTBIISTh TEXHOJOTMYECKHH IPOIECC B
COOTBETCTBMU C pErJaMeHTOM U WCIOJb30BaTh TEXHUYECKHE CpPEACTBa ISl H3MEPEHUs
OCHOBHBIX MTAPAMETPOB TEXHOJOTMIECKOTO MpoIiecca, CBOMCTB Chiphbs u mpoaykimu (ITK-1);

- TOTOBHOCTh TPUMCHATh AHAIUTHYCCKHE KM YHUCICHHBIE METOJbl PEIICHUs
MOCTaBJICHHBIX 3aJ1a4, MCII0JIb30BaTh COBPEMEHHbBIC WH(OPMAIIMOHHBIE TEXHOJIOTUH, TIPOBOIUTH
00paboTKy WHGpOpPMAIMK C WCIOJIB30BaHUEM NPUKIATHBIX HPOTPAMMHBIX CPEICTB chepbl
po(hecCHOHATLHON JIEITETLHOCTH, HCIIOJIB30BATh CETEBhIC KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOCH Mpo(decCHOHAIbHOW 001acTH, MAaKeThl MPUKJIAIHBIX MPOTpaMM Ui pacueTa
TEXHOJOTMYECKUX apaMeTpoB obopynoBanus (ITK-2);

- CMOCOOHOCTh MPUHUMATh KOHKPETHBIC TEXHHUYECKHE PEIICHHUs MpH pa3paboTKe
TEXHOJIOTUYECKUX TIPOIIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTMYECKUX TOCeACTBHII ux npumeHenus (I1K-4);

- CIIOCOOHOCTh  TJIAHUPOBAaTh M MPOBOJIUTH (PU3MYECKHME U  XUMHYECKHE
AKCMEPUMEHTHI, IPOBOAUTH 00pabOTKy UX Pe3yabTaTOB U OLIEHUBAThH MOTPEIIHOCTH, BbIIBUTATh
TUMNOTE3bl U yCTAHABJIMBATh TPAHUIIBI UX MPUMEHEHHs, TPUMEHSTh METOJbl MaTeMaTHYECKOTO
aHaJM3a U MOJICTUPOBAHUS, TEOPETHUECKOTO U SKCIIepUMeHTabHOTo nccienoBanus (ITK-16);

- TOTOBHOCTh TPOBOAMUTH CTAHJIAPTHBIE U CEPTUDUKAIMOHHBIC HCIBITAHHS
MaTepHaiOB, U3JICNIUI U TeXHoJoruueckux mpoieccon ([1K-17);

— - TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYI0 HH(POPMAIUIO, OTCUSCTBEHHBIA H
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3HamMb:



- MOPSAZOK OpPraHM3aldM, IUIAHUPOBAHMS, MPOBEAEHUS M oOecreueHus Hay4dHO-
HCCIIEI0OBATENILCKUX PA0OT C MCIOJIB30BAaHMEM COBPEMEHHBIX TEXHOJIOTMH B OOJIACTH CHHTE3a
FAB.

ymemy:
- OCYIIECTBIISITH TOUCK, OOpabOTKYy M aHalIM3 HAayYHO-TEXHHUYECKOW HH(OpMaruu 1o
poQrITI0 TPOHCHHON TIPAKTUKH, B TOM YKCJIC C IPUMEHEHHEM Internet-TexXHOIOTui;
- WCIIOJb30BAaTh COBPEMEHHbIE TPUOOPHI M METOAMKH 10 MPOQWII0 MPOrpaMMbl
OakajaBpuaTa, OPraHU30BHIBATH IPOBEIEHHE SKCIIEPHUMEHTOB M HCIBITAHWH, MPOBOJUTH HX
00paboTKy U aHATTU3UPOBATH UX PE3YIIBTATHI;

enademsn:
- CIOCOOHOCTBIO M TOTOBHOCTBIO K HCCJIENOBATEINBCKON ESATEIBHOCTH IO TMPOQUITIO
M3y4aeMoi mporpaMmsbl OakanaBpuara,
— METOJIOJIOTUYECKUMH  MOJAXOJaMH K  OpraHu3allud  HAay4HO-UCCIIEOBATEeNbCKOM U
00pa3oBaTeNbHOMN JEATEIHHOCTH,
— CIIOCOOHOCTBIO HA TMPAKTHUKE HCIOJh30BAaTh YMEHUS W HABBHIKM B OpPraHU3allMN HAy4HO-
HCCIIEIOBATENIbCKUX M MPOEKTHBIX padoT;

3. KpaTkoe coaepxxanue y4eOHOM NPaKTHKH

VYyeOHast mpakTuka MNpoBoAUTCS B 4 ceMmecTpe B (PopMe TEOPETUUYECKUX 3aHATUH U
JKCKYpCHH.

1. Os3HakomiieHHEe ¢ HCTOpHEN mnpom3BojacTBa bAB, mnpupoaHsIMM Marepuazamwy,
HCIOJIb3YEMBIMHU IS STUX LENEH.

Opranvyeckue COEQUHEHUs M UX MeCcTO B uctopun uenoedecTBa. Kitaccel BAB.
[lepcnekTuBBl pa3BUTHS IPOU3BOACTBA.

[Tocenenne TeMaTUYECKUX SKCIO3UIIMIA MY3€€B U BBICTABOK.

2. TlocemieHne WHCTUTYTOB M MPEANPUATAN 3aHATBIX CHHTE30M, aHAJM30M H
npousBoacTBOM BAB.

O3HaKOMJIEHHE C OCHOBHBIMU TEXHOJIOTUYECKUMU CTATUSMU U CIOCOOAMHU MPOU3BOJICTBA
BAB, cBolicTBamMH 1 001aCTSIMU UX IPUMEHEHUS.

3. O3HaKOMJIEHUE C MEPCIEKTUBHBIMU HAyYHBIMU pa3paboTKaMu B 00JAaCTU CO3JaHUS U
npumeHnenusi BAB. Ilocemnenne HayuHbIX 1abopaTopuid Kadeap U 3HAKOMCTBO C OpraHu3aluei
paboThI B KCCIIEIOBATENILCKOM J1a00paTOPUH.

4. IToaroToBKYy OTYETa O MPOXOXKACHUH YUSOHON MIPAKTUKH.

TpeGoBanusi, npeabsABIsieMble K HAMMCAHUIO U MPEACTABICHUIO OTUYETA.

KonkpetHoe conepkanue yueOHON MPaKTUKH OMPEIENseTcsl C Y4eTOM BO3MOXKHOCTEH U
MHTEPECOB Kadeapbl, OpPraHu3yIOIIeH PaKTUKY, U IPUHUMAIOIIEH OpraHU3aIiH.

4. O0beM yueOHOI NPAKTHKH

" B 3auernpix | B akanem.
Buner yue6HOM paboTh A

eIMHNLIAX Jacax
O0mas TPyA0eMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY IIaHy 3,0 108
CamocrositesbHas padora (CP) 3,0 108
CamocrosTenbHOe MOJYyYeHUE U OCBOCHHME 3HAHUM, YMEHUH 3,0 108

1 HaBBIKOB B COOTBE€TCTBHU C HpOFpaMMOﬁ

Bua uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«IIpousBoacreennas npakruka» (b2.1I1.1)



1. Heab MNpPakTUKH — T[PAKTUYECKOE U3YUYCHHUE TEXHOJOTHH IMPOU3BOJICTBA
Ouonornyeckn akTuBHBIX BemiecTB (BAB): arpoXMMHuYecKuX, JIEKAPCTBEHHBIX NPENapaTos,
KOCMETHYECKHX CPEJICTB U JIP., CTPYKTYPHI MIPEIIPUATHS, METOJIOB U OCOOCHHOCTEH YIpaBIeHUs
MIPOU3BOICTBEHHBIM TporieccoM. PopMUpOBaHUE Y 00yUarOIIErocsi CiocOOHOCTH OCYIIECTBISATh
TEXHOJIOTHYECKUH TMpoIrecc Mpous3BoAcTBa BAB u apyrux mOpoOAyKTOB B COOTBETCTBHH C
periIaMeHToM.

2. B pe3yabTrare uU3yYyeHHMs JAUCUHMIUIMHBI o0ydawoumiics 0o mnporpamme
0akaJlaBpUATA J10JIKEH
Obnadams crnepyromumu npodeccnonanbHbiMu (ITK) KoMeTeHIUAME:

- COCOOHOCTh U TOTOBHOCTH OCYIIECTBIISITH TEXHOJIOTHYECKUH MPOIECC B COOTBETCTBUHU
C PEerJIaMEHTOM M HCIIOJIb30BaTh TEXHHUECKUE CPEJICTBA /ISl N3MEPEHHS OCHOBHBIX MapaMeTpoB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chipbs 1 mpoaykiuu (ITK-1);

- TOTOBHOCTh IPUMEHSTh aHATMTHYECKHIE W YHCIICHHBIE METO/Ibl PEIICHUS TTOCTABICHHBIX
3a/la4, HCIO0JIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOIHH, MPOBOIUTH 00pabOTKY
uHbOpMAIMM  C  WCHOJH30BAHWEM  MPHKIAAHBIX  TPOTPAMMHBIX  CpPelICTB  cepbl
npo(hecCHOHAEHON JIEITETFHOCTH, HCIIOJIb30BATh CETEBhIE KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
TaHHBIX B CBOEW Mpo(decCHOHAIBbHONW 007acTH, MAaKeThl MPUKIAIHBIX MPOTpaMM Ui pacdera
TEXHOJIOrMYeCKuX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTH MCIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI 10 Ka4eCTBY, CTAHIAPTU3AINH U
CepTHU(HKAINN MPOAYKTOB M W3JEIUH, JIEMEHTHl YKOHOMHUYECKOTO aHalM3a B MPAaKTUYECKOMH
nestenprocTH (TTK-3);

- CIoCcOOHOCTh TIPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs IpH pa3paboTKe
TEXHOJIOTHYECKHX IIPOLIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJOTHU C YYETOM
AKOJIOTHYECKUX MmocieacTBUi ux npumeneaus (I1K-4);

- CIIOCOOHOCTH HCIIOJIb30BaTh MpPaBHJa TEXHUKH OE30MacHOCTH, IMPOU3BOJCTBEHHOMN
CaHUTApUU, TMOXKApHON OE30MacHOCTH W HOPMBI OXpaHbl TPyAd, HU3MEPATh U OICHUBATh
napaMeTpsl MPOU3BOJICTBEHHOIO MHUKPOKIMMATa, YPOBHS 3albUICHHOCTH U 3ara3oBaHHOCTH,
Iryma, ¥ BuOparuu, ocsemenHoctd padounx mect (I1K-5);

- CIOCOOHOCTh Halla)KMBaTh, HACTPAUBATh U OCYILIECTBISATH MPOBEPKY 000PYAOBAHUS U
nporpammusix cpeacts (ITK-6);

- CIIOCOOHOCTD MPOBEPATH TEXHUYECKOE COCTOSIHUE, OPTaHU30BbIBATh MPO(UIAKTHUECKHE
OCMOTpBI U TEKYILIUNA PEMOHT 000pyI0BaHUS, TOTOBUTH 000OPYIOBAaHUE K PEMOHTY U MPUHUMATD
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTh K OCBOCHHIO M IKCILTyaTallud BHOBb BBOAUMOTO 00opynoBanus (ITK-8);

- CHOCOOHOCTb  AQHANM3MPOBATh  TEXHUYECKYI0  JOKYMEHTallMl0,  MOAOUpaTh
00opymoBaHue, TOTOBUTD 3asBKH Ha MproOpeTeHue u peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTh TPOBOJWTH AaHANU3 CHIPbS, MAaTEPUAIOB M TOTOBOM MPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3yabTaroB ananusa (I1K-10);

- CIOCOOHOCTh BBISIBIATH UM YCTPAHATh OTKJIOHEHHS OT PEKUMOB  pabOThI
TEXHOJOTMYECKOro 000PyIOBaHMUS U ITAPAMETPOB TexHOIornueckoro mporecca (ITK-11);

- TOTOBHOCTb MPOBOJUTH CTaHIAPTHHIC U CEPTU(PUKAIIMOHHBIE UCTIBITAHUS MaTepUasoB,
U3JIeTMi U TexXHoIoTnueckux mpoieccon (ITK-17);

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHMUS OCHOBHBIX (M3UYECKUX TEOpUH s pelieHus
BO3HUKAIOMINX (PU3NYECKUX 3aJ]ay, CAMOCTOSITEIBHOTO MpUoOpeTeHusl (PU3NYECKUX 3HAHUH, A
MIOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YMCIE BBIXOJAIIMX 32 MPEAeibl
KOMITETEHTHOCTH KOHKpeTHOro HampasieHus (I1K-19).

3HamMb:

— TEXHOJOIMYECKHe IPOLECChl M OCHOBHOE TEXHOJIOTUYECKOE 000pyIOBaHHUE,
UCTOJb3yeMoe B mpou3BoicTBe BAB, nexkapcTBEHHbBIX, KOCMETHUECKUX CPE/ICTB;



- OCHOBHBIC MTPUHIIUIIBI, MECTOABI 1 (l)OpMBI KOHTPOJIA TEXHOJIOTMICCKOI0 MpOoIecca U Ka4eCTBa MpOAYKIIUH,
- OCHOBHBIC HOPMATUBHBIC NOKYMCHTHI IO CTaHAAPTHU3alUA U cepmq)pncamm NpOAYKIINA HpeZ[HpI/ISITI/H\/’I 10
NPONU3BOACTBY BAB, JICKapCTBCHHBIX, KOCMETUYCCKUX CPEACTB,

— IIpaBWIa  TEXHUKHU 0e3omacHOCTH U IPOU3BOACTBEHHOU CaHUTapuu;
OpPraHU3aLMOHHYIO CTPYKTYPY IPEIIPUATHUS;
ymemsn:

- HCIOJIB30BATh TCXHUYCCKUC CPEACTBA JIA HM3MCEPCHHA OCHOBHBIX MNApaMETPOB TEXHOJIOIMYCCKOI'O
mporecca, CBOMCTB ChIpbA U MPOAYKIIHUU npenan/mTHﬁ BAB, JICKapCTBEHHBIX, KOCMETHYECKUX CPCACTB,

— aQHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, pCAM30BBIBATH HA IPAKTHKE
TpeOOBaHUS HOPMATHBHOMW JOKYMEHTAIIHH.

81a0emn.

— METOJIaMHU MPOCKTUPOBAHUS TEXHOJOTHICCKHUX JIMHUH M TI0JI00pa TEXHOJIOTHIECKOTO
000pYyIOBaHUsI, METOJAMH YIIPABICHHUS TEXHOJIOTHICCKUMHU TIPOTIECCAMH MTPOU3BO/ICTBA;

— CIIOCOOHOCTBIO Y TOTOBHOCTBIO OCYUICCTBJIATH TEXHOJIOTMYECKUH Mpo1ecC B COOTBETCTBUU C PETIIAMEHTOM.

3. KpaTtkoe conep:kaHue JUCHUILINHBI

[IpousBoicTBEHHAs PAKTUKA COCTOUT U3 JBYX 3TaIlOB:

— O3HAaKOMJICHHE C TEXHOJIOTHEW Mpou3BoACTBa bAB, JleKapCTBEHHBIX, KOCMETHYECKUX
CPEICTB;

— MPaKTUYECKOE OCBOEHUE TEXHOJOTMYECKHUX IPOILIECCOB M METOJOB HUX KOHTpPOJS Ha
KOHKPETHOM NpeInpusTHd Mo mnpou3BoacTBY BAB u ux mnpekypcopoB (MHIMBUIyalbHOE
3a/1aHue).

1. OznakomieHue C TexHOJOTHEeN mpoms3BoAcTBa BAB u ux mnpexypcopos
OCYLIECTBIISICTCA B BMJIE SKCKYpCHH Ha NPEANpPHITHS COOTBETCTBYROIIEro mnpoduist. Ilpu
MOCEUICHUN TNPEANpPHUITHS U O3HAKOMIIEHHMSI C €ro JesATeNbHOCTBIO OOyJaroIMMHCs J0JIKEH
coOpaTh MaTepuai, He0OXOIUMBIH s TOATOTOBKHM OTUYETA MO MPAKTUKE.

OT4er o NpakTUKE BKIIIOYAET:

- HICTOPHYECKYIO CIIPAaBKY O NPEANPUATHH;

- HOMEHKJIaTYpPY BBIITYCKaeMOH IPOAYKLUH;

- BUJbl M1 HOPMBI Pacxo/ia ChIPbEBbIX MaTEPUAJIOB;

- OIIMCAaHUE OCHOBHBIX TEXHOJOTMYECKHX IIEPEIEIIOB IIPOU3BOICTBA;

- METOJIbl U (POPMBI KOHTPOJISI TEXHOJIOTMUECKHX MPOLIECCOB;

- MEPOIIPUATHS 110 YCTPAHEHUIO OTKJIOHEHUH (HapyIleHnit) pexXKMMHBIX TapaMeTpoB
paboThI 000PYIOBaHMS U TEXHOJIOTMYECKHUX IPOLIECCOB.

2. IIpakTndeckoe OCBOEHUE TEXHOJOTMYECKUX IIPOLECCOB HA KOHKPETHOM IPEANPUATHH
oOyJaromuicss OCYIIECTBIAET B COOTBETCTBUM C MHIMBHyalbHbIM 3aJlaHMEM IO IPAKTUKE,
KOTOPO€ BKJIFOYAET:

- U3y4EHHE aCCOPTUMEHTA BBIITYCKAEMOW MTPOLYKIMH, UX BUJIOB U MApOK;

- tpeboBanus 'OCT P u apyroit HOpMaTUBHON JOKYMEHTALMU K KA4eCTBY BBIITyCKaeMOM
IPOJIyKIIHH;

- U3y4YCHHE ChIPbEBBIX MATEPHAIIOB U METO0B BXOJHOTO KOHTPOJIS;

- U3y4EHHUE NIapaMeTPOB TEXHOJOTUYECKOTO MPOLECcca, IPELYyCMOTPEHHBIX B PETJIAMEHTE,
U METOJIOB €T0 KOHTPOJIS;

- moJpoOHOE OMHUCAaHME BUAA M THUIA 00OPYIOBAHUS Ul OCYIIECTBICHHS KOHKPETHOTO
TEXHOJIOTUYECKOI0 MPOLECCa;

- IelcTBUS 0OCITYKUBAIOIIET0 EPCOHANA TPU YPE3BbIYANHBIX CUTYaLUSX.

[Ipu BBIMONHEHUM MHAMBUYAIBHOTO 33/aHUS CTYJEHT JOJDKEH coOpaTh MaTepuabl 1o
CTPYKType MPEeANpUITHS, METOIaM YIpaBJIeHUs, CUCTEMe cObITa TOTOBON MPOIYKIINH.

4. O0beM yuyeOHOM TUCHUIINHBI



. B 3agernbix | B akagem.
Bun yae6HOI paboThI
CIIMHHII. Jacax

OO01ast Tpy/10eMKOCTh JTHCHHUILIMHBI 110 Y4eOHOMY IJIaHy 3 108
CamocronTennnasi padora (CP): 3 108
Iocenienne npeanpusituii o npons3BoacTey bAB 1,0 36
PaboTa Ha npeANPHUsITHN IO MHAWBUAYAITLHOMY 33 JIAaHHIO 1,5 54
[ToaroToBka u cada oT4eTa MO MPAKTHUKE 0,5 18
Bua nToroBoro KOHTpPOJIS: 3a4eT ¢ OLEHKOT - -

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«[Ipexaunnomuas npaktuka» (b2.11.2)

1. Heab NpakTUKH — 33aKpeTUICHNE TEOPETHUECKUX 3HAHUH U MPAKTUYECKUX HABHIKOB,
MOJIydeHHBIX B  TIpollecce OOydeHHWss TI0 TporpaMMe OakalaBpuara; MpHOOpETeHHe
MPAaKTUYECKOTO ONbITa PadOTHI C WMCTOYHWKAMHU HAayYHO-TEXHWYECKOH WH(POpMAIHH, OTIBITA
MOCTAaHOBKM W BBITIOJHEHUSI HAyYHO-WCCIIEAOBATELCKUX M MPOEKTHBIX 3ajady; OBJAJCHHE
METOJIOJIOTHUEH ¥ METOIaMU 00paOOTKU PE3YJIbTaTOB UCCIIEIOBaHMS; COOP, TIOATOTOBKA U aHAJIN3
MaTepHAJIOB 10 TEMATHKE BBITYCKHOW KBaTH(HKAIIMOHHOMN PabOTHI.

[TpoxokIeHne MpakTUKKA MPU3BaHO (POPMUPOBATH CIETYIONINE KOMITETCHIINH:

- CNIOCOOHOCTh U TOTOBHOCTH OCYIIECTBIISITH TEXHOJOTHYECKUH MPOIECC B COOTBETCTBHU
C PEerJIaMEHTOM M HCIIOJIb30BaTh TEXHHUECKUE CPEJICTBA JIJISl M3MEPEHHS OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB Chipbs U npoaykuuu (ITK-1);

- TOTOBHOCTh IPUMEHSATh aHATUTUYECKHE U YMCICHHBIE METOIbl PEILICHHUS TOCTABIEHHBIX
3a/la4, HKCIO0JIb30BAaTh COBPEMEHHBbIE WH(OPMALMOHHBIE TEXHOJOTUH, MPOBOIUTH 00pabOTKY
uHpopMallUd €  HUCIHOJB30BaHHWEM  MNPUKIATHBIX  MPOTPAMMHBIX  CPEACTB  cdepbl
podeccuoHabHOMN NesITebHOCTH, HCIIOIb30BaTh CETEBbIE KOMITbIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH MNpo(hecCHOHANBbHOW 00JIaCTH, MAKeThl MPHUKIATHBIX MPOrpaMM JUis pacdera
TEXHOJIOTHYECKHX MapaMeTpoB obopynoBanus (I1K-2);

- CIOCOOHOCTh MPHUHUMATh KOHKPETHbIE TEXHUYECKHE pelIeHus MpH pa3zpaboTke
TEXHOJIOTHYECKHX IPOLIECCOB, BHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJOTHMH C Y4eTOM
9KOJIOTHYECKUX MmocieacTBui ux npumeneHus (ITK-4);

- CIIOCOOHOCTH IUIAHUPOBATh U MPOBOJIUTH (PU3MUECKUE U XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOJUTH 00pabOTKY UX pPE3ylIbTaTOB U OIEHUBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bl U
yCTaHABIUBATh TPaHUIBI UX MPUMEHEHHs, MPUMEHSATh METOAbl MAaTeMaTHYeCKOro aHalu3a |
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U IKCIepuMeHTaIbHOro uccnenoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHHE CBOWCTB XUMHUYECKHX AJIEMEHTOB, COCIMHEHUN U
MaTepUaIOB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuonansHoi aesrenbaoctu (ITK-18);

- TOTOBHOCTh HCIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3UYECKUX TEOPHUM ISl pPELICHUS
BO3ZHUKAIOMIKNX (PU3UUECKHX 33/1a4, CAMOCTOSATEIBHOTO MpUoOpeTeHns (PU3HMUECKUX 3HAHUM, IS
MMOHUMAaHMUS IPUHIIMIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BHIXOAAIIUX 32 MPEIEIbI
KOMITETEHTHOCTH KOHKpeTHOro HanpasieHus (I1K-19);

- TOTOBHOCTBHIO H3y4aThb HAay4YHO-TEXHUYECKYI0 HH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 1Mo Tematuke uccienoanus (ITK-20).

2. B pe3yabTaTre NpoXo:KIeHUs NMPeIUIIOMHON NPAKTUKHU CTYIEHT 10JI5KeH

3HamMb:

— OCHOBBI OpraHHU3AIMH U METOI0JIOTHIO HayYHBIX UCCIIEIOBAHUI;

— COBpPEMEHHbIE HAYYHbIE KOHIICTIIIUY B 00JaCTH OPraHNYECKOTO MaTepHUaIOBEICHUS;

— CTPYKTYpY M METOJBl YIPABIEHUS COBPEMEHHBIM IPOU3BOJICTBOM OPraHUYEeCKUX
KpacHTelen.

ymemy:



— paboTaTh C HAyYHBIMH TEKCTaMH, I0JIb30BaThCsS HAYYHO-CIIPABOYHBIM aIlapaToM,
0(GOpPMIISATH pe3yNbTaThl HAYYHBIX UCCIIEIOBAHUA;

— UCTOJb30BAaTh  MOJyYEHHBIE  TEOPETHYECKUE 3HAHUS I IPOCKTHPOBAHUS
TEXHOJIOTHYECKUX JIMHUHN MPEANPUATUN OPraHMYECKOTO CHHTE3A.

enademsn:

— HaBBIKAMH CaMOCTOSITEIPHOM HAay4HO-HMCCIIEOBATEIBCKON AEATEIBHOCTH, PAabOTHI C
MCTOYHUKAMHU Hay4IHOU MH(popManmu, peeprupoBaHus HAYIHBIX MyOINKAIHiA;

— METOJaMM  IPOEKTUpPOBAHMUS  Mpou3BoJACTB  BAB, cnocobamMu  pacuera
TEXHOJIOTUYECKOTO 000PYIOBaHMUSL.

3. KpaTtkoe conep:kaHue npeiIunaIoMHOH NPAKTUKH

Tematuka mNpeATUIUIOMHON TMpakTUKW CTYAEHTOB OakalaBpuara ONpeensercs
TEMaTUKON KX BBIIMYCKHOM KBaIM(UKAIIMOHHON pPabOThI U MOXKET MHPOBOJUTHCA B HAy4dHO-
HCCIIEIOBATENIbCKOM HJIM MPOEKTHOM (opMaTe (IpU BHIMOJIHEHUH HAYYHO-HCCIIEI0BATEIbCKON
WM pacYeTHO-TIPOEKTHON pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass MpakTUKa TMPOXOJUT B HAY4HbIX  J1abopaToOpusXx,
TEXHOJIOTUYECKUX MOAPA3JINICHNUAX, MH(POPMAIMOHHBIX ILIEHTpaX Hay4yHO-UCCIIEIOBATEIbCKOMN
opraHuM3anuy Wi B jabopaTtopusix Beimyckarouieil kadenpsr PXTY um. JI. Y. Menneneena.
CryneHThl 3HAKOMATCS C TeKylled paboToil abopaTopuu, OCBaMBAIOT METOJBI CHHTE3a
MaTepHuaoB, MPOBOJAT OTHENbHbIE (U3UKO-XUMUUYECKHE M TEXHOJOTHYECKHE HCIIbITaHUs,
MPHOOPETAIOT HABBIKM MOKMCKA HAyYHO-TEXHUUECKON MH(opManuu 1 paboTel ¢ 0a3aMu JaHHBIX,
y4acTBYIOT B 00paboTKe pe3ybTaTOB UCCIEOBAHUS U MOATOTOBKH UX K MYOJUKALIHH.

[IpenmumioMHass  mpakTHUKa  CTYJEHTOB,  BBIINOJHSIOIIUX  PacuyeTHO-NPOEKTHYIO
BBIMYCKHYIO KBAJU(HUKALMOHHYIO padoTy, MNPOXOJUT B IPOMU3BOJACTBEHHBIX I€Xax U
TEXHUYECKUX OTAEIaX MPOMBIIUICHHOTO NpeanpusaThs. CTyIeHTbl 3HAKOMATCA CO CTPYKTYpOU
IMPEAIPUATHS, HOPMATUBHO-TEXHOJIOTMYECKON JOKYMEHTALMEH, pEerilaMeHTaMu IIPOM3BOJCTBA,
U3Y4al0T CUCTEMY MEHEDKMEHTa W KadecTBa NpoAyKuuu. OCHOBHOEC BHUMAHHUE YIEISACTCS
IPAKTUYECKUM BOIpOCaM (YHKIMOHUPOBAHHUA TEXHOJIOTMYECKUX JIMHUM IPOU3BOJACTBA
IPOAYKIMH, NpoOjeMaM JAMAarHOCTUKKM Opaka IOTOBOM MPOAYKIMM W MEPOIPUATUSAM IO €ro
YCTPaHEHHI0, BOIIPOCAM MHTEHCU(UKALIMK PA0OThI TEINIOTEXHUYECKHUX arperaTtos.

Bo BpeMs IpoxoxxIeHUs NPEeIAUIIIIOMHON IPAKTUKU CTYAEHTHI COOMPAIOT MaTepUaJIbI 110
TEMaTHKE BBIIYCKHOW KBAJU(HUKALMOHHON pabOThl, aHAJIM3UPYIOT MX, HAMEYaroT OCHOBHBIE
HaMpaBJIeHUs U 3a/1a4i paboThl, BBIpaOaThIBAIOT METOI0JIOTHIO PEIICHUS 3TUX 3a/ay.

4. O0beM npeTUIJIOMHON TPAKTHKHA

" B 3aueTHBIX B akanewm.
Buner yue6HOI paboTh A

eIMHHIIAX Jacax
O01mas TpyA0eMKOCTb NPAKTHKH 10 Y4eOHOMY IIaAHY 12 432
CamocrositesbHas padora (CP) 12 432

Buja KOHTpOJIsI: 3a4€T ¢ OleHKOM - -

4.4.5 T'ocynapcTBenHasi utoropasi arrecranus (b3)

AHHOTanusA padoveil MPOrpaMMbl JUCHUIIMHBI
«ocynapcrBenHasi utoroBasi arrecrauus» (b 3)

1. Heap rocynapcrBeHHON HMTOroBOil arrecramuu. [ocyaapcTBEeHHass HUTOroBas
aTTecTallds OTHOCUTCS K 0a30BOM dYacTu 00pa30BaTeNbHOM NpOrpaMMbl M 3aBepIIAeTCs
npucBoeHneM kBanupukanuu «bakamaBpy. YcnemHoe NpPOXOXKIACHHWE ToCyJapCTBEHHOU
UTOTOBOM aTTecTalM SIBISETCS OCHOBAaHMEM [UId BbIauM oOydaromemycsi JOKyMEHTa O
BbICIIEM O00pa3oBaHMM © O KBadM(UKauuu o0pasla, YCTAaHOBIEHHOTO MHUHUCTEPCTBOM



obOpasoBanusi u Hayku Poccuiickoit ®enepanuu. [ocymapcTBeHHass WTOroBas aTTecTaIUs
oOyyaromuxcss Mo MporpamMme OakajaBpuata MpPOBOAUTCA B (opMe 3aIIUThl BBITYCKHOMN
kBanmuukannonHoit padotel (BKP). 3ammra BKP mpeamonaraer, uro oOydaronipecs HUMEIOT
TEOPETUYECKYIO U MPAKTUYECKYIO MOATOTOBKY B 00JaCTH OPraHMYECKOT0 MAaTEepHUaIOBEACHNUS, B
TOM YHCJie B 00JIaCTH TEXHOJOTHSI CHHTETHYECKHX OMOJIOTMYECKH aKTHBHBIX BEIIECTB, XUMHUKO-
(bapMareBTHUECKHUX MPEnapaToB U KOCMETHYECKUX CPEJICTB.

Lenpto TOCYIapCTBEHHONH MTOTOBOW AaTTECTAllUM SBISETCS OOBEKTHBHAS OLIEHKA YPOBHS
cOPMHUPOBAHHOCTH  OOMICKYJIbTYPHBIX, O0O0IMENPO()EecCHOHATBHBIX H  TPO(ECCHOHATBHBIX
KOMITIETEHIIMI BBIITYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIIOJHEHHIO MTPO(ECCHOHATIBHBIX
3azad.

2. BbInycKHUK, OCBOMBIIMI NporpamMmy OakajaBpuara, HA0JIKeH 00/1a1aTh
cJIeYIOIIMH 001eKyJIbTYPHBIMH KOMIIETCHIIUAMU:

- CIIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI (PMIIOCO(PCKUX 3HAHUM 111 POPMUPOBaHUS
MuUpoBo33pendeckoit nosurpn (OK-1);

- CIIOCOOHOCTBIO  aHAJIM3UPOBAaTh  OCHOBHBIE 3Talmbl M  3aKOHOMEPHOCTHU
HCTOPUYECKOTO Pa3BUTHs 00IIecTBa Tt (OPMUPOBaHUs rpaxaanckoit nosuimu (OK-2);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI SKOHOMMYECKMX 3HAHUM B pazIMYHBIX
chepax xusHenesTenpHocTH (OK-3);

- CIIOCOOHOCTBIO HCHOJIb30BATh OCHOBBI MPAaBOBBIX 3HAHWU B Pa3iMuYHBbIX chepax
nestensHOCTH (OK-4);

- CIIOCOOHOCTBIO K KOMMYHHUKAIIUU B YCTHOM U MUChbMEHHOU (popMax Ha pyCCKOM U
WHOCTPAHHOM  sI3bIKax Uil pelIeHHus] 3aJad  MEXKIUYHOCTHOTO M MEXKKYJIbTYpPHOTO
B3aumoerictus (OK-5);

- CIOCOOHOCTBIO paboTaTh B KOJIJIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATDH COIIMATIBHBIE,
ATHUYECKHE, KOH(PECCHOHATBHBIE U KYIbTypHBIE pasnuuns (OK-6);

- CIOCOOHOCTBIO K CAaMOOPraHu3aIiiy u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METOJbl M MHCTPYMEHTHI (PU3MUECKON KyIbTYpbI
U1t 00eCIIeUeHHs TIOJHOIICHHOM COoMaIbHOM 1 nipodeccuonanbaoi aesreapHoctr (OK-8);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh IPHEMbl OKa3aHUs TIEPBOM IOMOIIU, METOJbI
3alUTHI B YCIOBHSX Upe3BbIYaiiHbIX curyaruii (OK-9).

BoimyckHHMK, OCBOMBIIMK Mporpammy OakajaBpHara, JODKEH 00JaJaTh CIEAYIOIIUMU
o0menpodeccuoHAJIbHBIMM KOMIIETCHIIUSMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIB30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIAH B podeccuonanbHoit aesrenbHocta (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHOU (hM3NYECKON KapTHHE MUPa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIEeCTBA JUIsI TOHUMaHUS
OKpY’KaroIiero mMupa u siieauii npupost (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEIECTBA, ITPUPOIEC XUMHUUECKON
CBSI3HM B Pa3jMYHBIX KJIaccaX XMMHUYECKHX COCTUHEHHH Ui MOHMMAaHUS CBOICTB MaTepHalloB U
MEXaHHU3Ma XUMUYECKUX POIIECCOB, MPOTEKAIOIINX B OKpysxkatomieM Mupe (OITK-3);

- BJIAJICHUEM TIOHUMaHMsS CYIIHOCTM W 3HaueHWs WHQPOpMAallMd B Pa3BUTHUH
COBPEMEHHOT0 HH(OPMAIIMOHHOTO 00IIECTBA, OCO3HAHMSI OTTACHOCTU M YTPO3bl, BOSHUKAIOLINX B
3TOM TIpoliecce, CHOCOOHOCThIO COOJIOAATh OCHOBHBIE TpeOOBaHUS HMH(OPMAIIMOHHON
0€30MacHOCTH, B TOM YHCIIE 3aIIUThI rocyaapcTBeHHol Taitabl (OITK-4);

- BJIaJICHUEM OCHOBHBIMM METOJIaMH, CIoco0aMM M CpeICTBAMU IOJIy4YEHHS,
XpaHeHus, nepepadoTKu MHGPOpPMAalMK, HABBIKAMH PAabOTHI C KOMIIBIOTEPOM KakK CpPEICTBOM
ynpasienus uapopmanueii (OI1K-5);

- BJIQJICHUEM OCHOBHBIMM METOJIAMH 3alIUTHl IIPOM3BOJCTBEHHOIO IE€PCOHANA U
HaceJIeHUs OT BO3MOXKHBIX MOCIIEACTBUI aBapuii, karactpod, cruxuitHbix 6encruii (OITK-6).



BrinyckHUK, OCBOMBIIUI nporpaMMmy  OakanaBpuara, JIOJDKEeH — 00JanaTh
npoecCHOHAIBLHBIMM  KOMIICTCHIIUSIMH, COOTBETCTBYIOLIIUMH BHJaM Mpo¢eccHnOHaTbHON
NeATeIbHOCTH, Ha KOTOPbIE OPHUEHTHPOBAaHA IporpaMMa OakaiaBpuara:

- CMOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHMUECKUH IMpoIEecC B
COOTBETCTBMH C pErJaMEHTOM M UCIOJIBb30BaTh TEXHUYECKHE CPEACTBA JUIsI H3MEPEHUSs
OCHOBHBIX MTAPAaMETPOB TEXHOJIOTMIESCKOTO MpoIIecca, CBOMCTB chipbs 1 npoaykimu (ITK-1);

- TOTOBHOCTBIO TPUMEHATh AHAIUTHYECKAE M YHCICHHBIE METOABI PEIICHUS
MOCTaBJICHHBIX 3a/1a4, UCIIOJIb30BaTh COBPEMEHHbIC WH(POPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOIUTH
00paboTKy WHGpOpPMAIMKA C HCIOJIb30BaHHUEM NPUKIATHBIX HPOTPAMMHBIX CPEICTB chepbl
po(hecCHOHATBFHON JIETETLHOCTH, HCIIOJIB30BATh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTUU U 0a3bl
TAHHBIX B CBOEH MpodeccHOHAIbHOW 007acTH, MaKeThl MPUKIAJAHBIX HMPOTpaMM Ui pacyera
TEXHOJIOTMYEeCKUX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO ~ HCIIOJIB30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHI TI0  KayecTBY,
CTaHJApPTH3AIMH U CePTU(DUKAIUH MTPOIYKTOB W M3/CIHNA, SJIEMEHTHl SKOHOMHUYECKOTO aHaJn3a
B mpakTuyeckoit nestensHoctu (I1K-3);

- CMOCOOHOCTHIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE PEIIeHUs TpU pa3paboTke
TEXHOJIOTUYECKUX TIPOILIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YUETOM
IKOJIOTMYECKUX ToCceACTBHI ux npumeHenus (I[1K-4);

- CIOCOOHOCTHIO UCTIOJTh30BaTh npaBuiIa TEXHUKHU 0€301acHOCTH,
MIPOU3BOJICTBEHHON CaHUTAPHH, TI0)KAPHOH 0€30TIaCHOCTH M HOPMBI OXPaHbI TPy/Aa, H3MEPATh U
OIICHUBATh MapaMeTphl IPOW3BOJICTBEHHOTO MHKpPOKIMMAaTa, YPOBHSA 3albUICHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaiuu, ocBereHHoctH pabounx mect (ITK-5);

- CHIOCOOHOCTBIO  HAaJlAKHUBaTh, HACTpauBaTb M  OCYHIECTBISATH  MPOBEPKY
obopynoBanus u mporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTBIO  TPOBEPATH  TEXHUYECKOE  COCTOSIHME,  OpPraHU30BbIBATH
MPOQUIAKTUYECKHE OCMOTPHI M TEKYUIUl PEeMOHT 0OOpyaOBaHUS, TOTOBUTH O0OPYIOBaHHE K
PEMOHTY M IPHHUMATHL 000pyaoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO M OJKCIUIyaTallkd BHOBb BBOJMMOIO 000pPYIOBaHUS
(I1K-8);

- CIIOCOOHOCTBIO  aHAJIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAllMIO, [0JA0UpPATh
00opya0BaHKe, TOTOBHUTD 3asBKH Ha MPHOOpeTeHne u peMoHT obopynosanus (ITK-9);

- CIIOCOOHOCTBIO MPOBOJIUTH AHAIMU3 CHIPhS, MaTepUaroB M TOTOBOW MPOJYKIIHH,
OCYIIECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1TK-10);

- CIIOCOOHOCTBIO BBISIBISITh M YCTPAHATh OTKJIOHEHHUS OT pEXHUMOB pabOThI
TEXHOJOTMYECKOro 000PyIOBaHMUS U ITAPAMETPOB TeXHOJIorHueckoro mporecca (ITK-11);

— CIIOCOOHOCTBIO IUIAHUPOBATh M NIPOBOAUTH (PHU3UYECKHE U XUMHYECKHE
AKCIEPUMEHTBHI, IPOBOAUTH 00pabOTKY UX PE3yIbTAaTOB U OLIEHUBATH MOTPEIIHOCTH, BbIIBUTATh
TUMNOTE3bl U yCTAaHABJIMBATh FPAHUIIBI UX MPUMEHEHHS, TPUMEHSATh METOJbl MAaTeMaTHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUYCCKOTO U IKCIIEpUMEHTabHOTO rccnenoanus (ITK-16);

— TOTOBHOCTBIO TMPOBOJUTH CTAHAAPTHBIE M CEPTH(PHUKAIUOHHBIE HCIBITAHUS
MaTepuasoB, U3eNuil U TexHonorudeckux mpoueccos (ITK-17);

- TOTOBHOCTBbIO ~ HCIIOJIb30BaTh 3HAHWE CBOMCTB  XMMMYECKHX  3JIEMEHTOB,
COEMHEHUI M MaTepuaJloB Ha HUX OCHOBE [UIsl peleHus 3anad MpodeccruoHaTbHON
nestensHOCTH (TTK-18);

- TOTOBHOCTbBIO HCIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3MUYECKUX TEOPUH IS peIIeHUs
BO3HUKAIOMINX (PU3NYECKUX 3aJ]ay, CAMOCTOSITEIBHOIO MpUoOpeTeHus (PU3NYECKUX 3HaHUH, A
MOHUMAaHUS MPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YHUCIIE BBIXOASAIIMX 3a MPEJIEIIbI
KOMIIETEHTHOCTH KOHKpeTHOoro HanpasieHus (I1K-19);

- TOTOBHOCTBIO M3ydaThb HAayYHO-TEXHHYECKYI0 HH(OPMALMIO, OTEUECTBEHHBIH M
3apyOeKHBIN OMBIT IO TemaTuke uccienopanus (ITK-20).



3aBepIaronuM 3TarnoM o0y4deHus 1o HampasieHuto moArotoBku 18.03.01 Xumudeckas
TEeXHONOTHS, TPOoPmIr0 «TexXHONOTHS CHHTETHYECKUX OHOJIOTUYECKH AKTUBHBIX BEIIECTB,
XUMHKO-(PapMaleBTHICCKUX TPErapaToB MW KOCMETHUYECKUX CPEJICTB» SIBISIETCS 3alllHUTa
BBIMYCKHON KBaTH(PUKALMOHHOH paboThl OakanaBpa.

B pesynbrare mpoxoXIEHUsT TOCYJapCTBEHHOW HWTOTOBOM aTTeCTalldd (BBITOJHEHUS
BBIITYCKHOM KBAIM(UKAIIMOHHON PaOOThI) CTYIEHT JTOJDKEH:

3Hamb:

- IOPAJIOK OpraHU3aIuy, TUITAHUPOBAHUS M TIPOBEJICHUS HAYYHO-UCCIIEI0BATEIbCKUX padoT
C UCIOJIb30BAaHUEM TOCJICTHUX HAYYHO-TEXHUUECKUX JOCTHKEHUIN B JAHHOU 00J1aCTH;

- (pU3UKO-XMMHUYECKUE OCHOBBI CHHTE3a TYrOTUIABKMX HEMETAJUTUYCCKMX M CHJIMKATHBIX
MaTepuaIoB U MPUMEHSTH 3TU 3HAHUS HA IPAKTHUKE;

- OCHOBHBIE TPeOOBaHUs K MPEACTABICHUIO PE3YJIHTATOB MPOBEIECHHOTO HMCCIEIOBAHUS B
BHJIC HAYYHOTO OTYETA, CTAThbH WIIW JOKJIA/Ia;

ymemy:

- CAMOCTOSATENILHO BBISBJISATh TIEPCIIEKTUBHBIC HAINPABIECHUS HAYYHBIX HCCIEIOBAHUM,
000CHOBBIBATh AKTYaJIbHOCTh, TEOPETUUYECKYI0 U TMPAKTUUECKYI0 3HAYMMOCTH MPOOJIEMBI,
MPOBOJIUTHh  AKCIIEPUMEHTAJIbHBIE HCCIEOBAHUS, AaHAIM3UPOBaTh U HWHTEPIPETUPOBATH
MOJTy4YCHHBIC PE3yIIbTaThI,

- OCYIIECTBJIATH MMOUCK, 00pa0OTKy M aHAIN3 HAyYHO-TEXHUYECKOW MH(OpMAIIUK TI0 TeME
BBITIOJTHSIEMOU pabOTHI, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHH;

- paboTaTh Ha COBPEMEHHBIX MPUOOpPAX, OPTaHU30BBIBATH MPOBEACHUE SKCIIEPUMEHTOB U
WCIIBITAHUHN, TIPOBOJIUTH UX 00paOOTKY M aHAIM3UPOBATh PE3YIbTATHI;

e1a0emn:

- METOJIOJIOTUE W METOJAMKOM MPOBEACHUS HAYYHBIX MCCIEJOBAHUI; HaBbIKAMU
CaMOCTOSITEIPHOW Hay4YHOU U UCCIIEA0BATEIbCKOM PaOOTHI;

- HaBbIKaMH pabOThl B KOJUIEKTHBE, IJIAHUPOBATh W OPraHU30BBIBATh KOJIJICKTUBHBIC
Hay4yHbI€ HCCJIEIOBAaHUS; OBJa/JeBaTh COBPEMEHHBIMU METOJAMHU HCCIIEIOBaHUS M aHalu3a
MOCTaBJICHHBIX MPOOJIEM;

- CIOCOOHOCTBIO pelIaTh IOCTABJIEHHBIE 3aJaud, WCIOJb3Yysl YMEHHS U HaBBIKH B
OpraHu3alii Hay4HO-UCCIIEA0BATEIbCKUX U TEXHOJIOTHUECKUX PaboT.

3.Conep:kaHue rocy1apcTBEHHON UTOrOBOI aTTeCTAIMU.

lNocynapcrBennas utoroBas arrecranus B popme 3anutel BKP npoxomut B 8 cemectpe
Ha 0a3e 3HAHWH, MOJYYCHHBIX CTYJACHTAMHU NPH U3yYEeHUU AUCHUIUIMH HampabieHus 18.03.01
XuUMHUU€ecKasi TEXHOJIOTHSL.

locynapctBennas uTOroBas  aTrTecTalnus 0OakalaBpoB —  3allldTa  BBIMYCKHOM
KBIM(UKAIIMOHHOW paboOThl TMPOBOIUTCS TOCYAAPCTBEHHOHN SK3aMEHAIIMOHHOM KOMHCCHEn
(I'OK).

KouTtpons 3Hanmii oOyyaroniuxcs, noiydeHHbx mpu ocBoenun OOII, ocymectBusercs
myreM nposeneHus 3aumTel BKP u npucBoenus kBanupukanuu «bakamaBpy».

3amura BKP sBusercs o0s3aTenbHON  Ipoueaypoil HTOTrOBOM  rocynapCTBEHHOU
aTTecTalldd CTYACHTOB BBICIIUX YUEOHBIX 3aBEICHMI, 3aBEpIIAOIIUX OOy4YeHHe IO
HaMpPaBJICHUIO TIOJrOTOBKHU OakanaBpuarta. OHa MPOBOIUTCS MYOIUYHO HA OTKPHITOM 3acelaHUuU
I'OK cornacHo yTBep:KIEHHOMY AeKaHATOM TpadHKy, Ha KOTOPOM MOTYT IMPUCYTCTBOBATh BCE
KeJaromue.

Marepuainsl, IpeACTaBISIEMbIE K 3aLIUTE:
BBITTyCKHAs KBaM(pukanronHas paboTa (MosICHUTENbHAs! 3aITUCKA);
3ajaHue Ha BbinonHeHue BKP;
oT13bIB pykoBoauteins BKP;
peuensus Ha BKP;
npe3eHTanus (pa3aaToyHblii MaTepuai), MoANUcaHHasi PyKOBOIUTEIIEM;



JOKJIa.

B 3amaun 'OK BXOAAT BBISBIICHHE MOATOTOBICHHOCTH CTYJCHTA K MPO(HECCHOHATBHOM
NESITEIbHOCTH U IPUHSTHE PELLIEHUS O BO3MOXKHOCTH BbIJJAUU EMY AUILIOMA.

Pemenne o mpUCYXICHMM BBITYCKHUKY KBalH(HUKanuu OakanaBpa NMpPUHUMAETCS Ha
3aceganuu ['OK mpocTbIM OOJIBIIMHCTBOM IPHU OTKPHITOM TOJIOCOBAHMM WIEHOB KOMHUCCUHU Ha
OCHOBAaHUHU pPE3yJIbTAaTOB HUTOTOBBIX MCIBITAaHUNW. Pe3ynabTaTbl ONpeneNstoTcsl OLIEHKAMU
«OTJIIMYHO», «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIILHOM.

OOyuaromuiicss MUMEET NpPaBO MOAATh B ANEUIAIMOHHYIO KOMHUCCHUIO alleULIIUI0 O
HapylleHUH, [0 €ero MHEHHUIO, YCTAHOBJEHHON NpOLEAYypbl 3alUTbhl  BBIIYCKHOMN
KBAJTM(UKAIMOHHON pabOThl. ATEIUIALNS O HECOTJIaCUU C PE3yJIbTaTaMU 3aIIHUTHI BBITYCKHOMN
KBaJTM(PUKAIIMOHHON pabOTHl HE TPUHUMAETCSI.

4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTECTALUH.

locynapctBeHHast WTOroBas arrecTalMsi MPOXOJUT B & cemecTpe Ha 0a3e 3HaHMI,
MOJYYCHHBIX CTYJACHTAaMU MpuU H3ydeHun AuciuiuinH HampasieHus 18.03.01 Xumudeckas
TexHoJorus npopuib «TeXHOIOTHS TOHKOTO OPraHMueCKOro CUHTE3a.

KoHTposs 3HaHM 00ydaronuxcs, moxy4eHHbIX TP OCBOCHUH OCHOBHOM
00pa30BaTeNIbHOM MPOrpaMMBbl, OCYLIECTBIISIETCS B (POpME 3aIIUTHI BHITYCKHON

KBaJIN(DUKAIIMOHHOM pabOThI M MPUCBOEHUS KBATUPHUKAIIIHN «OaKalaBp.

B 3adeTHBIX
Buner yue6HOI paboTh E€AMHUIAax B axazem.
qacax
OO6mas TPyA0eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIaHy 6,0 216
CamocrositesabHas padora (CP) 6,0 216
Brimonnenue, Hanucanue u opopmiaeHue BKP 6,0 216
Bua kourpous: 3ammura BKP - -

®akyabratussl (PT/)
AHHOTANUA padoyeil MPOrpaMMbl IMCUUILIMHBI (aKyJIbTATHBA
«pakaaHckas 3alMTA B Ype3BbIYAHBIX cuTyanusax» (OT.1)

1. Heap AMCUMINVIMHBI - MOJIrOTOBUTH CTYJIE€HTa K OCMBICIICHHBIM IPAKTUYECKUM
JNeUCTBUSAM IO OOECHEYeHHI0 CBOEH 0€30MacHOCTH M 3allUThl B YCIOBHUSX BO3HUKHOBEHHS
Ype3BbIYAITHON CUTYaIlMU IPUPOTHOTO, TEXHOIT€HHOTO U BOGHHOI'O XapaKTepa.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O00y4YawIIuiics MO0 NporpamMmme
0akajiaBpUaTa J10JIKeH
Obnaoams  crnenyromumu  obumekynsTypHbiMu  (OK), oOmenpodeccuonansubivu  (OIIK)
KOMIIETEHIUSMHU:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh MPHEMbl OKa3aHWs TIEPBOM IOMOIIU, METOJbI
3aIUTHI B YCIOBUAX Ype3Bbluaiitbix cutyarmii (OK-9);
3HaAmMb.

- XapaKTepHUCTUKH TPHUPOAHBIX OENCTBUM, TEXHOTCHHBIX aBapuii W  KaracTtpod Ha
paaualioOHHO, XUMUUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxaromnire GakTopsl ApYTux
OIIaCHOCTEM;

- OCHOBBI BO3JCWCTBUSA OMACHBIX (DAKTOPOB YPE3BBIYANHBIX CUTyallMd Ha YeEIOBEKa H
MPUPOJHYIO CPENY, NOMYCTUMBIE MPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3/ICUCTBUS;

- Mepbl 0Oe30macHOro TOBENCHHS Tpu MpeObIBAHUM B paiioHax (30HaxX)  IMOXKapoB,
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHHUS;

- crnoco0bl M CpeACTBa 3allUThl YeJIOBEKa OT BO3JICHCTBUS TMOpakawmuX (aKTOpoB
Ype3BbIYAIHBIX CUTYaLIU PUPOJTHOTO, TEXHOTEHHOTO U BOEHHOTO Xapakrepa.

ymems:



- HCIIOJIb30BAaTh  CPEICTBA 3aIUTHl OPraHoOB JbIXaHUS W KOXXHU, MEAMLMHCKHE JUIs
CaMO3allUThl U OKa3aHUs IOMOILIM JIPYTUM JIHOJSIM;

- IPUMEHATH MEPBUYHBIE CPEJICTBA MOXKAPOTYIICHUS AJIS JIOKAIM3ALMKU U TYLIEHUs I0)Kapa,
BO3HUKIIETO B ayAUTOpUH (Jaboparopun);

- OKa3bIBaTh ce0e M APYrHMM TMOCTPAAABIINM MEIUIIMHCKYIO MOMOIIb C HCHOJIb30BAHUEM
TaOEIBHBIX U MOAPYIHBIX MEJIUITUHCKIX CPE/ICTB.
enaoems:

- IpuéMamMu IPOBEJICHUS YaCTUYHON CaHUTApHOM 0OpabOTKU IpU BBIXOJE U3 pailoHa (30HBI)
PaAvOaKTUBHOIO, XUMHUYECKOIO U OMOJIOIMUECKOT0 3arpsi3HEHUS (3apaXKeHusl);
-- coco0amMu U TEXHOJIOTHSIMU 3AIIHUTHI B YPE3BBIYAMHBIX CHUTYALUSX.

3. KpaTkoe coaepxkaHue JMCUMILIUHBI.

1. OmacHocTu mpupomHOTO XapakTtepa. CTuXuiiHbIe O€ACTBUS, SBJICHHUS MPUPOJIBI
Pa3pyIIUTEIbHON CUJIBI - 3E€MJICTPSICEHUSI, HABOJAHECHUS, CEJICBbIE TOTOKH, OIOJI3HHU, CHEKHBIC
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00OBAJIbl, 3aCyXH, yparaHbl, OypH, Moxapsl.

2. OnacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu M KaTacTpo(bl Ha paJnalliOHHO
OITACHOM OOBEKTe, XHMMYCCKH OIIACHOM OOBEKTE, OHOJOTMYECKH OIIACHOM OOBEKTe; Ha
TpaHcmopTe  (PKEJIEe3HOJOPO’KHOM,  aBTOMOOMJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
TUAPOCOOPYKEHUSIX; HA KOMMYHATBHBIX CHCTEMAaX KU3HEOOCCTICUCHHMSI.

3. OnmacHOCTH BOEHHOTO xapakrepa. I[IpuMeHeHne OpyXHsi MacCOBOIO IOPaKEHMS
(smepHOrO0, XMMHYECKOTO, OHMOJOTHMYECKOr0), OOBIYHBIX CpPEACTB C  3aXKUraTeJbHBIM
HaIroOJHEHUEM, HOBBIX BHJIOB OPYXHSA. 30HBI 3apaX€HUS OT CPEJICTB TOPAKEHUS U HX
BO3/ICUCTBUE HA HACEIICHUE W OKPYXKAIOIIYIO PUPOIHYIO CPETY.

4. TloxapHasi 0e30MaCHOCTb — COCTOSIHHE 3allMIICHHOCTH HACEeIEeHUs, HMYILIECTBa,
oOmiecTBa M rocyaapcTBa OT moxkapoB. [lokapHas omacHOCTh (HMPUYUHBI BO3HHUKHOBEHMS
MOKapoB B 3JaHMSX, JIECHbIC TOKaphl). Jlokamuzamuss u TymieHue mokapoB. I[lpocreiimme
TeXHUYECKHe cpeacTBa noxkapotymienus (oraerymurenu Ol -8, OY-2) u npaBuia nojab30BaHus
HMH.

5. KoMIutekc MeponpusiTUil rpaXJaHCKOM 3aIIUThl HACEJICHMUSI.

Onogemenne u uHGOpMHUpOBaHHE HacelneHus 00 omacHocTH. [IpuHsTHEe HaceneHueM
curHainoB omnosemenus («Buumanue Bcem!», «Bosnymnas TpeBoray, «PanuanmonHas
OMAaCHOCTBY, «XUMHUYecKas TpeBora», «OT00i OMacHOCTH») U MOPSAIAOK ACUCTBUS 1O HUM.
DBakyanusi HaceleHHUs M3 30Hbl omacHOCTH. CrmocoObl 3BakyallMd OKCTPEHHAsl 3BaKyallus
CTYJIEHTOB U3 ayAUTOPUHU [P BOZHUKHOBEHUH I10KApa.

CpencTBa MHIUBHIyaIbHOU 3amuThl opradoB neixanus (I'T1-7, I'TI-7B, T'II-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enukcy», I'A3K, A1, AIIT-3, 113Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) dyenoBeka. MeTUIIMHCKUE CPEJICTBA 3AIIMTHI .

CpencrBa KOJUIEKTMBHOM 3allluThl HaceneHus. Ha3HaueHue,  3aliuTHBIE CBOWCTBA
yoexum. I[IpotuBopaguanuonusie ykpbiTus (I[IPY, mom3emHble memexoaHble Mepexoipl,
3ariayOJieHHbIE CTaHIIMM METPOIOJIUTEHA), MpOCTEUIINe YKPBITHS (TpaHILIEH, OKOIIBI,
nepekpoIThie menn). [IpaBuna 3ansatus yoexuina.

6. OkazaHue NEpBOM MEIUUIMHCKOW MOMOIIM MPU O0XKOrax, PaHEHMsX, 3apakKeHHUsX.
[IpoBenenne 4acTUYHOW CaHUTApPHONH 0OPAOOTKM KOXKHBIX TMOKPOBOB YEIIOBEKA MPHU BHIXOJAE M3
30H PaJUOAKTHBHOIO, XMUMHYECKOTO M OHOJOTHYECKOTO 3apakeHWs (3arps3HEHHs), U3 30H
MOKapoB.

7. JIukBUOALHMS MOCIEACTBUM YpE3BbIYAaNHOM CUTyalMHU. PaguaniMoHHAss U XUMHYECKast
pa3Belka odyara TOpakeHUs (3apakeHus). ABapuiiHO-cmacateiabHble paboThl. CrenuanbHas
00paboTKka TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHBAIUs, Jerasanus, Ae3HH(EKIus,
J€3UHCEKIUS

8. DKcTpeHHass »dBakyalus U3 ayauTopud (1abopaTopuu) B YCIOBHUSAX MOXKapa,
paMallMOHHOTO, XUMUYECKOTO, OMOJIOTHUECKOTO 3arpsi3HEHUSI TEPPUTOPUH C HCIIOJIH30BAHUEM
npocTenux cpeacts 3amuthl («Dennkey, ['/13K, npotusorasa I'TI-7 ¢ ATIT-3).



4.00beM yueOHOM TMCUMILINHBI

B 3aueTHBIX
. B akanem.
Bunsl yaeOHOM paboThI €IMHNLAX
yacax

OO01mas TPyA0eMKOCTh JUCHHUIIMHBI M0 Y4eOHOMY MJIAHY 1,0 36
AyIUTOPHBIE 3aHATHS: 0,05 2
Jlexuu (JIek) 0,05 2
JIaboparopHubie padoTs (J1ad) - -
[IpaxTueckue 3anstus (113) - -
CamocronTennnasi padora (CP): 0,83 30
Bua xonTpoJs: 3aueT/3K3aMeH 0,11 3auer (4)

AHHOTaNUsI padoyeil NporpaMMsbl TUCHUILIUHBI

«JlenoBbie kommyHukamum» (OT/.2)
. Heab qucuMminHbl - GOPMUPOBAHUE IIETOCTHOTO U CUCTEMHOTO MMOHUMAaHUS (DYHKIIHH,
ponu ¥ MPUHIHNOB >PPEKTUBHON KOMMYHHKAIUM Yy OYIyIIMX CIEIHAINCTOB B HX
MIPAKTUYECKOU JIEATEIbHOCTH.
. B pe3yjbTare udyueHusi JUCHUNIMHBI CTYJAEHT J0JI/KEH:
Obnadams cnenyromumu oowexyrvmypuvimi (OK) koMIeTeHIsIME:
CIOCOOHOCTHIO K KOMMYHHKAIIUA B YCTHOM U MUCHbMEHHON popMax Ha PYCCKOM H
MHOCTPAHHOM S3BIKaX JUIS PELICHUS 3aa4 MEKINYHOCTHOTO U MEXKYJIBTYPHOTO
B3aumoeiicteus (OK-5);
CIIOCOOHOCTRIO PaboTaTh B KOJJICKTHBE, TOJEPAHTHO BOCIPUHHUMATH COIMAJIBbHBIC,
ATHUYECKHE, KOH(PECCHOHAIbHBIE U KyIbTYpHBIC paznuuus (OK-6).
3name:
TEOPETUYECKHNE OCHOBBI KOMMYHHKAIIMOHHOTO MPOIECCa B OpraHU3alllH;
OCHOBBI PEYEBOM M HEBEPOATBLHOM KYJIBTYPBI JCJIOBOTO OOIICHUS;
OCHOBBI IICHXOJIOTUH MEXKJINYHOCTHBIX OTHOIICHHUM B KOJUICKTHBE;
HPaBCTBEHHBIC OCHOBBI OOIIECHHS B MPOGECCHOHAIBHON Cpene, TUKY U ITHUKECTHBIC
(hopMBI 1€7I0BOM KOMMYHHUKAITUH.
Ymems:
KaTeropvajbHbIi amnmapar, OCHOBHBIE 3aKOHbI TYMAaHUTApPHBIX COLMAJIBHBIX HAayK B
poheCcCHOHANTBHOM JIEATeIbHOCTH;
BBIOMpATh MPaBUIIbHYIO CTPATETHIO MOBEACHHUS C JENOBBIMU MapTHEpPAMH B IPOLIECCE
MepEroBOPOB;
HCIIOJIb30BATh 3TUYECKUE MTPABUIIA U ITUKETHBIE PUEMbl KOMMYHUKATUBHOM KYJIbTYPHI.
Braoems:
HaBbIKaMU MyOJIIMYHOM peur, apryMeHTaIuH, BEACHUS JUCKYCCUU;
HaBbIKAMU OpTraHM3allMM U MPOBEIEHUs IENOBBIX Oecell W MEPeroBOpPOB B OOIIEHUHU C
LIETIBIO TIOCTPOCHMS B3AMMOBBITO/IHBIX MMTAPTHEPCKUX OTHOLIEHUH;
METO/IaMU KOMIIETEHTHON paldOoThI C JOKYMEHTaMHu, Terne@oHoM, GakcoM, OPTrTeXHUKOM,
KOMIIBIOTEPOM, BECTH JIETIOBYIO MEPEIUCKY.
3. Kpartkoe conep:kanue QTUCHUIINHBI:
Beenenue.
Henu, 3anaun u ctpykTypa Kypca. OCHOBHBIE IOHSTHS, ONIPEACIICHUS], TEPMUHOIOT UL
Moayas 1. Ilcuxosioruyeckne 0COOEHHOCTH MEKINYHOCTHBIX KOMMYHHKAM A
XapakTepucTuka u cojaepkanue ooueHus. CTpykrypa oouieHus. TUITBI MEXTHYHOCTHBIX

KoMMyHHUKaluii. [leprientuBHas cropoHa oOLIEHHS: KaK JIIOJM BOCIPUHUMAIOT JPYT Jpyra.
[Ipunuuns! GopMUpoBaHUS MEpBOTO BledaTieHus. OCOOEHHOCTH MOHMMAaHUS B Mpoliecce



KOMMYHHMKaIK. [Icuxosorus noBeeHus 4eaoBeKa B IpoLecce KOMMYHHUKAUK. [IpuHunst
3¢ dEeKTUBHOTO OOIIECHUS.

Xapakrepuctiuka (OpM M CpPEeICTB KOMMYHHKAIMi B KOMIAHUAX: BepOanbHas u
HeBepOanbHas (HOPMBI; TPAJAUIIMOHHBIE CPEICTBA BEpOATbHOM KOMMYHUKAIIMH (BHYTPEHHHE
JTOKYMEHTBI, CIpPAaBOYHUKH, HH(POPMAIIMOHHBIE BECTHUKH, ODJCKTPOHHAs TOYTa, Oa3bl
JaHHBIX U Jp.). KOMMyHUKallMOHHBIE CTWJIM U POJM YYaCTHUKOB KOMMYHHUKAIIMOHHOTO
mporecca.

Mopayas 2. Ily6anyHoe BBICTYIICHHE M IIPe3eHTAls Nepel ayaAuTopuei

Crnenduka 1 TUIBI BBICTYIUICHUH miepen aynutopreid. OcoOeHHOCTH HEKOTOPHIX BHJIOB

BBICTYIUIEHHH mnepen ayauropuei. lloaroroBka k BeicTyruieHuto. Kak 3aBoeBaTh U

YCUJIUTh BHUMaHUE ciymiareneil. Putoprka u apryMmeHTanus B yOJIMYHOM BBICTYIUIEHUU.

Crunb peun. HeBepOanbpHble cpeicTBa KOMMYHUKALIMU B MTyOIMYHOM peyH.

OcHOBHBIE JTanbl MOATOTOBKM Tpe3eHTanuu. Pa3paboTka craiifioB Uil Tpe3eHTaIUu.

[IpoBenenue npeseHTanum.

Moayas 3. MeToanka U TAKTHKA NPOBe/IeHNs! /1eJI0BOi Oecebl M COBELLAHU S

JlenoBoil pa3roBop kak ocoOasi pa3HOBUAHOCTh YCTHOM pEuH, LIEJE€BbI€ YCTAHOBKH PEUH.
[lo3uuu cmymatormero u ropopsiero. OCHOBHbIE TpeOOBaHMSI K JEJIOBOMY Pa3roBOpY.
Puropuueckuii nHCcTpyMeHTapuil nenoBoil peun. TexHuka u 3TukeT peud. OcoOeHHOCTH
YCTHOM JEJIOBOM peuu: MPE3EHTALN], MOHOJIOT, IHAJIOT, UHTEPBBIO.

Otambl TPOBEACHUS JENOBOM Oecenpl. Poib TOATOTOBUTENBHBIX MEpPOINPHUATHH B
YCHENTHOM  TpoBeneHuH JneioBoil  Oecexpl. Hawamo  Oecempr, wHGOpMHUpOBaHUE
MPUCYTCTBYIOIINX, 000CHOBAHHE BbIJBUTAEMbIX MOJIOKEHUH, 3aBepllIeHue Oecepl.

[ToaroroBuTeNbHBIE MEPONPUATHS K IMEpPEroBOpHOMY mpolueccy. [lopsok mpoBeneHus
IIEPETOBOPHOrO  mpouecca. TexXHWKa M TAaKTHKa BEICHMS JEJIOBBIX IIEPErOBOPOB.
@opMyIUpOBKa L€ W MPENesoB IMepe] HadajaoM IEeperoBOpHOro mpoiecca. Benenne
MIEPEroBOPOB B HEONArONPUATHBIX CUTYalMsSIX — KOHTPOJb 3a 3MOIMAMU. CTUIM BeICHUS
NenoBbIX neperoBopos. IlonoxeHnne codbecenHuka 3a cTojJoM. Pa3indHble THIBI TOBEICHMS
IapTHEPOB Ha neperoBopax. Korzna u xak 3aBepuiarb eperoBOpsI.

IloarotoBka K IpOBENEHUIO IEIOBOTO coBemianus. [Ipomecc mnpoBencHHs [EIOBOTO
coBeulanusa. Beibop ctuis nmpoBeaeHus copewjaHus. OpraHusanysi U BeIEHHUE JUCKYCCHH.
Ponp pykoBoauTenst ¥ psOBOTO y4aCTHHMKA AEJIOBOTO COBEIAHUA. 3aBEPUICHUE JEJI0BOIO
COBEILaHUS.

OcCHOBHBIE JIOTMYECKME 3aKOHBI M HX IPUMEHEHHE B JenoBod peun. Teopus
apryMeHTaluu. YMO3AKIIOUEHHE M MCKYCCTBO paccyxleHus. Jlormyeckue mnpasuia
aprymenTanuu. Crnoco0bl OIIPOBEPKEHHsI JOBOJOB OIIIOHEHTA.

Co3naHne «OIaronmpusATHOIO IICHUXOJIOTHYECKOTO KiuMmaTa». V3yuyeHue BHYTpPEHHEro
COCTOSIHUSL coOeceHUKaA I10 ToJI0Cy. YMEHUE caylaTh coOecelHNKa KaK ICUX0JIOTHYECKUN
npueM. TexHHKa MOCTAaHOBKM BOIIPOCOB UM OTBETOB Ha HUX. IloBeneHue ¢ cobecerHUKamMu
pa3IMYHBIX ICUXOJOTHYECKUX TUNOB. HelTpanu3auus 3amMmeyanuil codeceiHuKa.

Tunbr pykonoxaruid. YKecTbl Kak MOKazaTesJd BHYTPEHHETO COCTOSIHMSI COOECETHHMKOB.
TpakroBka B3MVIAZ0OB U MUMMKHM Juia. HeBepOaiabHble CpeaCcTBa IMOBBINICHUS JEJIOBOTO
craryca. CUrHanbsl oOMaHa, CUTHaJIbl COOCTBEHHOCTH, 30HAJIbHOCTb.

Monyas 4. [lenoBasi mepenucka M pasroBop no rteaedoHy Kak GopMbl AeT0BBIX

KOMMYHHMKALMH

W3 uctopum cTaHOBIEHUS Jen0Boi mnepenucku. Knaccupukaius 1el10BOW MEPEnUCKH.
CrpykTypa u opopmiieHue J1enoBoro nucbMa. CTHIIb U SI3BIK J1€10BOM mepenucku. [lenopas
IIepeNrCcKa 110 JIEKTPOHHOM 10YTe. DTUKETHBIE HOPMBI JI€JI0BOM MEPENUCKH.

Crnenuduka tenedoHHOro oOIIeHUs U MOATOTOBKA K Tese()OHHBIM neperoBopam. [IpaBua
BEJICHUS JIEIOBOTO Tele(OHHOro pas3roBopa, korjaa 3BoHAT Bawm. IlpaBuia BeneHus
JIETIOBOTO  TeNe()OHHOTO pasroBopa, Korga 3BOHUTE Bbl. BbIOOp TeXHUKH MNpOBenEHUS
nenoBoro tenedoHHoro pasrosopa. [IpuHIUNBI panMoHATU3aUK Tele(OHHOTO OOIIEeHUS.
ABTOOTBETYHK U MOOWIIBHBIN TeNe(OH.



Moaysb 5. KoOMMyHUKalMU B KOH(PJIUKTHBIX CHTYalMAX

Bunst koHbuukroB. [Iprmunasl koHGIUKTOB. OYyHKIMH KOHMIMKTOB. BO3HMKHOBEHHE U
pa3BuTHe KOHQUMKTOB. AHanmu3 KOHGIUKTOB. CrnocoObl pa3pemeHus KOH(IMKTOB.
Oco0eHHOCTH TIOBEJICHNS B KOHPIIMKTHBIX CUTyalusaX. [ICHXOTeXHOIOTHH BO3CHCTBUS Ha
ONIOHEHTa B KOH(MIMKTHBIX cuTyanusx. OcoOEHHOCTH YHpaBieHUS KOH(IUKTAMH B
opranm3anusaX. JlmarHocTuka HWCKaKeHUs WHQPOpPMAIMU MapTHEPOM B Tpoliecce Ou3Hec-
KoMMyHUKarmid. [lokazaTenn HEUCKPEHHOCTH 4YelNOBeKa, HaOIIoJaeMble B IIpoIecce
OOIIeHMS.

Moayab 6. ITHKA M 3THKET /1eJIOBbIX KOMMYHUKAIUH

CraHOBJIEHHE STUKHU JEJIOBBIX KOMMYHUKauui. [IpoTuBopeune Mexy 3TUKON U OM3HECOM
B JICJIOBBIX KOMMYHHUKAIUAX. OTHYECKHUE MPUHIMUIBI JEJIOBbIX KOMMYHUKaIMA. OTHKa
OusHeca.

OTHUYecKHUEe OCHOBBI MPOQPECCHOHANBHON AedaTeabHOCTH. (OCHOBBI JIEIOBOTO 3THUKETA:
Mpe/icCTaBJIeHNEe, 3HAKOMCTBO, OJIeX/1a JIEIOBOTO MY)KUMHBI U JIEJIOBOM JKEHIIUHBI, TpaBuia
MOBEICHHUS 3a CTOJIOM, KJIIOUeBbIe MpaBuia 3Tukera. [lcuxonorus usera.

[Iporokonbubie MeponpusTus. ConepkaHre U Ha3HaAUE€HUE BU3SUTHBIX KapTOUEK, [0IapKH,
CYyBEHUpPBI, TOCTbl. [IpoTOkonbHasE ciayx0a W TOPAJOK BEAECHUS MPOTOKOJIbHBIX
MEpONPUITHH.

HannoHanmeHbIE CTWIIM BENEHMSI MEPETOBOPOB: AMEPUKAHCKHWW, AHTJIMICKHAW, AMOHCKHIMA,
HEeMENKUH, (paHIly3CKUid, apaOCkuii, KuTaWckuii W aAp. HanmoHampHBIE 0COOCHHOCTH
HeBepOanbHOro oOuieHus. Poccuiickuii CTUITb BECHUS JIENIOBBIX MeperoBopoB. OCHOBHbBIE
MPpOoOJIEMBI MEXKYIBTYPHOTO OOIIEHHSI.

4.00beM y4eOHOH TMCHUIIMHBI:

Bcero 3 cemecTp 4 cemectp
Bupr yue6HOM paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akaxn.
el qacax el yacax ell. yacax
O01mast Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 4.0 144 2,0 712 2,0 12
MJIaHY
AYIUTOPHBIE 3AHATHSI: 0,28 10 0,14 5 0,14 5
Jlexuunu (Jlek) - - - - - -
[Ipaktuueckue 3ausarus (113) 0,28 10 0,14 5 0,14 5
JlabopaTtopusbie 3ansatus (J1ab) - - - - - -
CamocrosiTesibHas padoTa 35 126 175 63 175 63
(CP): ) ) )
CamocTosTeIbHOE H3YUYCHUE 35 196 175 63 175 63
pasienoB JUCIUILTHHBI ' ' '
Buja UTOroBOr0 KOHTPOJIS: 3auer 3auer 3auer
3a4eT / IK3aMeH 0,22 (8) 0,11 (4) 0,11 (4)




	4.4.1. Дисциплины обязательной части (базовая часть)
	Аннотация рабочей программы дисциплины  «Иностранный язык» (Б1.Б.1)
	− представлениями об основных этапах в истории человечества и их хронологии;
	Аннотация рабочей программы дисциплины  «Физическая культура» (Б1.Б.4)
	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.7)
	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  «Химические реакторы» (Б1.Б.19)
	Аннотация рабочей программы дисциплины  «Системы управления химико-технологическими процессами» (Б1.Б.20)
	Аннотация рабочей программы дисциплины  «Социально-политическая история» (Б1.В.ОД.1)
	1. Цель дисциплины – приобретение студентами научных знаний в области социально-политической жизни общества через анализ истории России XX-XXI вв.
	Аннотация рабочей программы дисциплины  «История философии» (Б1.В.ОД.2)
	Аннотация рабочей программы дисциплины  «Основы экономики и управления производством» (Б1.В.ОД.3)
	Аннотация рабочей программы дисциплины  «Перевод научно-технической литературы» (Б1.В.ОД.5)
	3. Краткое содержание дисциплины: (2)
	Аннотация рабочей программы дисциплины  «Начертательная геометрия» (Б1.В.ОД.13)
	2. В результате изучения дисциплины обучающийся по программе бакалавриата должен:

	Аннотация рабочей программы дисциплины  «Прикладная физическая культура» (Б1.В.ДВ)
	Аннотация рабочей программы дисциплины
	«Введение в химическую фармакологию» (Б1.В.ДВ.7.2)
	4.4 Программы практик и организация научно-исследовательской работы обучающихся.
	4.4.1. Программы практик
	4.4.2. 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...
	5. Комплекс мероприятий гражданской защиты населения.
	7. Ликвидация последствий чрезвычайной ситуации. Радиационная и химическая разведка очага поражения (заражения). Аварийно-спасательные работы. Специальная обработка техники, местности, объектов (дезактивация, дегазация, дезинфекция, дезинсекция
	Аннотация рабочей программы дисциплины  «Деловые коммуникации» (ФТД.2)

