4.4. AHHOTAM PadoYMX NPOrpaMM IMCUMILIAH
4.4.1. JucuMniuHbl 00si3aTe/IbHON YacTH (0a30Basi 4acTh)

AHHOTaNus padoyeil NporpaMMbl TMCUUILIAHBI
«HnocTpannbiii sa3b1k» (51.5.01)

1. Heabr AUCHMIUVIMHBI — TpHOOpeTeHHEe OOydYaromMMucs oOImeld, KOMMYHUKATHUBHOH W
npodeccHoHaNbHOM  KOMIIETEHIMI, YpOBEHb KOTOPBIX HAa OTHENBbHBIX 3Tamax  S3bIKOBOM
MOJATOTOBKA  TMO3BOJISIET  WCIOJIb30BaTh ~ WHOCTPAHHBIA  sI3BIK  TMPAKTUYECKH  Kak B
npodeccuoHanbHOM (MPOU3BOACTBEHHOM W HAy4YHOM) JAESTEIbHOCTH, TaK M JJs Lelel
camMo00pazoBaHusI.

2. B pe3yJbTarte H3YYeHH s AU CIUTLIUHbBI o0yyaromuics no nporpamMmme
O0akajiaBpHaTAa 0JI:KeH:

Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KOMIeTeHITUAMU

- CIMOCOOHOCTh K KOMMYHHKAITUU B YCTHOU U MUCHbMEHHOW (hOpMax Ha PYCCKOM M HHOCTPaHHOM
SI3bIKAX JUTS PEIICHHs 33124 MeKIMIYHOCTHOTO M MEKKYJIbTYpHOTO B3aumMoeiicteus (OK-5).
3nams:

— OCHOBHBIE CHoCco0bI COUYETAeMOCTH JIEKCUYECKHX €IMHHULL u OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICIIH;

— pyCCKHE SKBHBAJIEHThl OCHOBHBIX CIIOB U BBIPQKEHUN PEYU B MPOIECCE MEKINYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

— OCHOBHBIE MIPUEMBI U METOJIbI peEpPUPOBAHMS U AHHOTUPOBAHHUSI TUTEPATYPHI,

— TIIaCCHUBHYIO U aKTUBHYIO JICKCUKY, B TOM YHCIIe OOIIEHAYYHYIO U CIICIUATBHYIO TEPMUHOJIOTHIO,
HEOOXOIUMYIO JIsl paOOThI HaJl TUIIOBBIMH TEKCTAMU;

— MpueMbl PabOTHI C OPUTHHAIBHOH JINTEPATYPOI HA MHOCTPAHHOM SI3BIKE.

Ymems:

— paboTaTh ¢ OPUTHHAIBHOW JIUTEPATYPOH HA MHOCTPAHHOM SI3BIKE;

— paboTaTh CcO ClIOBapeM;

— BECTH IMEPENUCKYy Ha H3y4aeMOM SI3bIKE C IIeJIbI0 MEXKJIMYHOCTHOTO M MEXKYJIbTYPHOTO

B3aMMO/ICICTBHS;

— BeCTH peueByro JeSITeNTbHOCTD MIPUMEHUTEIHHO K chepe OBITOBOIA u
poeCCHOHAIbHON KOMMYHUKAITUH.
Braoemy:

— HHOCTPaHHBIM SI3bIKOM Ha YPOBHE MEKJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOILIEHUS, HABBIKAMU U
YMEHUSIMH PEUeBOM JEATENIbHOCTU NPHUMEHUTENBHO K cdepe ObITOBOM M mpodeccHOHATbHON
KOMMYHHMKAIMH, OCHOBaMHU MyOIMYHOM peyun;

— OCHOBaMH peeprpoBaHUs U AHHOTHPOBAHUS JIUTEPATYPhl HA U3y4a€MOM HHOCTPAHHOM SI3bIKE.
3. Kparkoe coep:kaHue JUCHUILINHBI:

Beenenue. Ilpenmer u ponb MHOCTpaHHOTO s3blka. KpaTkue ucropuueckue cBeieHus 00
M3Yy4aeMOM s3bIKe. 3a7auu U MECTO Kypca B MOJrOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTHH.
Pazpen 1. |.I'pamMmaTideckue TpyJHOCTH H3Y4aeMOro S3bIKa:

1.1 JInunble, IpUTSHKATENBHBIE U IPOYME MECTOUMEHMUS.

CrpsikeHue riiarosa-cBs3KHy.

W3meHenne riarona-cBs3kM B (opmax Hacrosmiero BpemeHH. OOpa3oBaHHE — pa3UYHBIX
BUJOBPEMEHHBIX (HOPM C OMOIIBIO Ii1arojia-cBsa3ku. Obpa3oBanue U ynorpebiaeHue GopM MacCUBHOTO
3asora. MI3MeHeHue riarona-cBA3Ky B pa3IMdHbIX (popmax Mmpoiieamero u 0yayiero Bpemenu. [ narosn-
CBS3Ka B OTPULATENBHBIX IIPEIIIOKECHUIX.

1.2 Tlopsimox cimoB B mnpemioxkeHud. [IpsAMol MNOpSIOK CIIOB YTBEPAUTENBHOIO IPEMJIOKEHUS B
pa3IMYHBIX BUJAOBPEMEHHBIX (hopMmax. M3MeHeHHe Mopsijika CIOB B BOMPOCUTENBHBIX MPEII0KECHHUSX.
[TopsiIoK CIIOB ¥ MOCTPOEHHE OTPULIATENBHBIX MPEATIOKEeHUN. DMpaTHUECKHEe KOHCTPYKLIUH.

Paszgen 2. |1.UreHne TeMaTHUYECKUX TEKCTOB:

2.1. BBenenne B cienmnajJbHOCTH



2.2 JI.11. Menneneen
2.3. PXTY um. JI.1. MenaeneeBa
[TonsiTue o BuAax 4YTEHHUS Ha IpUMepax TeKCToB o Xumuu, /[.H. Menoeneese, PXTY um, /.
Menoeneesa.
AKTHBHU3a1Us JIEKCUKU [IPOUYUTAHHBIX TEKCTOB.
Pa3nen 3. 1. [IpakTuka ycTHOH pedu 1o TemMam:
3.1. «I"'oBOpuM 0 cede»,
3.2. «B ropoae»,
3.3. «PailoH, 1€ 5 )KUBY».
MoHosoruueckast pedb Mo TeMe «o cede.
Pa3nea 4. |.'/pammaTiueckue TpyJHOCTH U3Y4aeMOT0 SI3bIKA!
4.1. ndunutu. Popmbl uHGuHUTHBA. [IpogomxkeHHbIH W nepdekTHbE MHPUHUTHUB. DyHKIMH
uHpuHUTHBA B mnpemnoxeHnn. OOpazoBaHue M ymnorpedieHHe HHOUHUTHBHBIX OOOPOTOB THIIA
«CJOXHOE TOJIEKAIIEe» U «CI0XKHOE JIONOJIHEHUe». BapuaHThl niepeBojia MHPUHUTUBHBIX 00OpPOTOB
Ha PYCCKHUH A3BIK.
4.2. BunoBpemeHHble (Gopmbl rnaronoB. OOpa3oBaHHE NPOCTBIX, MPOAOIKEHHBIX, MEPPEKTHBIX U
nepQeKTHO-IIPOJOJDKEHHBIX BpeMeH. BomnpocuTenbHble NpeIOKEHHUS B Pa3IMYHBIX BpPEMEHaX.
OO6pa3zoBaHue oTpULATENbHBIX (JOPM IJ1arosia B pa3iMyHbIX BpEMEHAX.
Paznea 5. |l. U3yuaroiee yTeHrne Hay4HO-TIOMYJIIPHBIX TEKCTOB 110 BBIOPAaHHOM CHELMAIBLHOCTH.
[TpumepHas TeMaTHKa TEKCTOB:
5.1. «Xumudeckasi TeXHOJIOTUSI U HAYYHBIE METObI»
5.2. «XUMHUYECKOE MIPEATPUIATHE.
Pazgean 6. I1l. [IpakTuka ycTHOU peyn 1Mo Teme
6.1. «Cmyoenueckas iHcusHvy.
6.2. «XuMusi, U3MEPEHUS B XUMUUECKON TEXHOJIOTUN»
Pazgen 7. |. 'paMMaTiueckue TpyAHOCTH N3y4aeMOro s3bIKa:
7.1. llpuuactus. [lpugactust Hacrosmero u npomeamero Bpemenn. [lepdexrabie Gpopmbl mpudacTHs.
Mecro npuyactuili B npeniokeHuu. Pa3nuuHble BapHaHThl NEepeBOjJa NPUYACTHI Ha PYCCKUH S3BIK.
[TpruacTHbIE 00OPOTHI M IPUEMBI UX EPEBO/IA HA PYCCKUH S3bIK.
7.2. CocnararenbHoe HakjaoHeHHEe. (DoOpMbl coOcClaraTelbHOrO HAKJIOHEHHS B H3Y4aeMOM  SI3BIKE.
MopnanbHble TJIarojbl U UX MCIONb30BAaHUE B NMPEAJIOKEHUSAX B COCIaraTelbHOM HAKJIOHEHHWHU. THUIbI
YCIOBHBIX TpEIJIOKEHUH. BapuaHTel nepeBoja MNpEANIOKEHUN B COCIIaraTeIbHOM HAaKJIOHEHMH U
YCJIOBHBIX IIPEIIIOKECHHM.
Pa3nea 8. |l.M3yuatoiee uTeHue TEKCTOB MO TEMATUKE:
8.1. «Xumnueckas 1adopaTopus».
8.2. «M3MepeHus B crieualIbHON 1abopaTopum.
Pazgen 9. lll.IIpakTrka ycTHOI peyn 1Mo TeMam:
9.1. «Ctpana n3y4aemoro si3bIKa»,
9.2. «IlpoBenenue nen0BOil BCTpeUn»,
9.3. «3aKyII0ueHNE KOHTPAKTa».

4. O0beM yueOHOW AUCHUILIMHBI:

B akaaem. Pacnpenenenne yacon

Bunpr yue6HOM paboTh B 3aueTHBIX
10 cemecTpam




eIUHMIAX | yYacax Cemectp I | Cemectp2 | Cemectp 3
Ak.4acbl AK.4achl Ak.4achl
(BET) (3BET) (BET)
OO0mas Tpy10eMKOCTh 8,0 288 72 72 144
AUCIHUTIMHBI 110 Y4eGHOMY (2 (2) 4
IUIAHY
KonraktHas padora (KP): 0,56 20 6 6 8
(0,17) (0,17) (0,22)
[Ipaktrueckue 3ausarus (I13) 0,56 20 6 6 8
(0,17) (0,17) (0,22)
CamocrosiTesbHasi padora 7,0 251 62 62 127
(CP): L,7) (1,7 (3,9)
Bun kouTpossi: 3auver |/ 0,44 17 3auer 3auer IK3aMeH
IK3aMeH 4 4 9
0,1) 0,2) (0,25)
Bu/ibl yue6HOI paGoThI B sauernpix | B acrponoM Pacnpenenenne 4yacos
yacax 1o ceMecTpaM
CAMHHRAX Cemectp 1 | Cemectp2 | Cemectp 3
Actp.yacbl | AcTp.yackl | AcCTp.4achl
(BET) (3ET) (BET)
OO0mas Tpy10eMKoCTb 8,0 216 54 54 108
AUCUMILTUHBI IO Y4eOHOMY (2 (2) (4)
IUIAHY
Konrakrhas padora (KP): 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
[Ipaktrueckue 3ansarus (I113) 0,56 15 45 45 6,0
(0,17) (0,17) (0.22)
CamocrosiTesibHas padora 7,0 188,25 46,5 46,5 95,25
(CP): (1,6) (1,6) (3,4)
Bup xouTpoasi: 3aver / 0,44 12,75 3auer 3ager IK3aMeH
IK3aMeH 3 3 6,75
0,1) 0,2) (0,25)

AHHOTanus padoyeii mporpamMmbl JucuunInnbl «®@uinocodpus» (b1.5.02)

. Heap mucuMmjimHbl — cOpMHUPOBATh Yy CTYAEHTOB KOMILJIEKCHOE MPEJICTaBICHUE O POJIU U
Mmecte (punocoduu B cUCTEME I'YMaHUTAPHBIX, COLUAIBHBIX M €CTECTBEHHBIX HAYK, TO3HAKOMUTD
UX C OCHOBaMHU (QHIOCO(CKOro 3HAHUS, HEOOXOJUMBIMU JUISI PEIIEHUS TEOPETUYECKUX U
IIPAKTUYECKUX 3aad.

. B pe3yabrare u3y4eHus: AUCHHMILVIMHBI 00ydamomuiica 1O NporpaMmMe OakajaaBpuara
JOJIZKEH

Obaaoams cnenyromumu o0mekyasTypHbiMU (OK) KoMIeTeHIIUSIMH:
CIIOCOOHOCTBIO  HCMOJb30BaTh  OCHOBBI  (PHIOCO(MCKUX  3HAHUUN
MUpOBo33peHdeckoi mosuiuu (OK-1);

CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI MPABOBBIX 3HAHUU B PaziIMUHBIX cepax IesTeIbHOCTH
(OK-4);

3name:

s hOpMHUPOBaHUS



— OCHOBHOE COJIEp)KaHHE TJIaBHBIX (PUITOCO(CKHUX IIKOJ W HaNpaBICHUH, MpPEICTaBUTENEH ITHX
IIIKOJI, CBSI3b M pa3iaudue uX (GuIocoCKUX HACH, CBSI3b UCTOPUKO-(PHIIOCOPCKUX KOHICTIUIN C
COBPEMEHHBIMU IIPOOIEeMaMy HHIMBUIYAIbHON M 0OIIECTBEHHON KHU3HH.

Ymems:

— IIOHMMAaTh W aHaJIU3UPOBAaTh MHPOBO33PEHUECKHE, COLMAIBHBIE U MHIMBUIYalIbHbIE MPOOIEMBI
COBPEMEHHOM HM3HU; TPaMOTHO BECTH JUCKYCCHIO, apryMEHTHPOBAaHHO OTCTaMBaTh CBOIO
NO3HULHMI0 10 3HAYUMBIM (QHIOCOPCKUM TpobdIeMaM COBPEMEHHOM KH3HH, ONHPAasCh Ha
HapaboTaHHBIH B ucTOpHHM (uiocopuu marepuan; NPUMEHITh IMOIydeHHbIE (uirocodckue
3HAHUS K PEIICHUI0 MPo(ecCHOHANBHBIX 33/1a4;

Braoemy:

— TpeAcCTaBiIeHUAMU O ¢GmiIocohuu Kak HayKe M CHUCTeMe IICHHOCTEH, €€ MeCTe B CHUCTEME
TYMaHUTapHOTO 3HaHUS; OCHOBaMHU (PHIOCO(CKOr0o MBINIICHHS; KaTeropuaibHbBIM amnmnapaToM
U3y4aeMOl JUCHUIUINHBI, (GHIOCOPCKUMHI METOJIaMH aHAIN3a Pa3IMYHbIX MPOOJIeM, HaBbIKAMH
bunocopckoil  KynabTypsl Ais  BBIPAaOOTKM  CHCTEMHOTO, LIEJOCTHOTO  B3IJisfga Ha
JNENCTBUTENBHOCTh U MECTO XMMHUH U XMMHUYECKOIN TEXHOJIOTUH B IIEJIOCTHON KapTHHE MUpA.

3. Kparkoe cogep:kaHue JUCHUILUINHBI:

Beenenune. ®unocodus, ee MPOUCXOXKICHUE U POJIh B OOIIECTBE.

Paszpnen 1. OcHOBHBIE (HUI0COPCKHE HIKOJIBI.

Antnunas ¢wiocodpust (mocokparuku, coductel, Cokpar, [emokpur, Ilnaron, Apucrorens,
AIUTMHUCTHYECKU-pUMCKas uuiocodusi). OCHOBHBIE MPOOIEMBbI CpeqHEBEKOBOM (unocodpun u MOXu
Boszpoxnenus. ®unocodust Hosoro Bpemenu (XVII — XVIII 8B.) Uneonorus [Ipoceemenns. Hemenkas
kiaccuueckas ¢unocodusi. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCUCTCKOHN (uiiocoduu.
OcHOBHBIE HAIIPABJICHHUS] COBPEMEHHOU (pritocoduu.

Paznen 2. ®usocodckue KOHIENUUM ObITHS U TO3HAHMS.

[Ipo6nema ObiTUs B uctopun unocopuu. IloHsATHS MarepraabHOro U uAeanbHOro. OCHOBHBIE
dunocodckue HampaBiIeHHS: MaTepHalu3M W uaeanu3M. [IpuHuun rio0anbHOrO HBOJIOLHMOHU3MA B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

Konuenmumu npoctpancTBa U BpeMeHH B UCTOpUH (hUI0codUu U HAYKH.

[Ipoucxoxaenue co3Hanus. Ponb Tpyna B NMPOUCXOXKACHUM CO3HAHUSA. MaeallMCTUYECKHE U
MaTepHaJiucTUYeckre KOHuenuuu co3HaHusa. Co3HaHue u Mo3r. Co3HarenabHOE U OeccO3HATeNbHOE.
Coznanue u s13bIk. Co3HaHKME U CaMOCO3HaHUE.

KoHnenuuu rHoceosoru B UCTOPUHM (PUIOCOPUU: CEHCYalIu3M, PALMOHAIN3M, CKENTHIIN3M,
arHOCTHUIIM3M, KOHIEMNIMS BPOXACHHBIX HJIEH, anpuopusM. JManekTHKa MO3HAHUS: YYBCTBEHHOE U
panrionanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Paznea 3. IIpo6aembl yesioBeka B puiiocodpum.

YenoBek kak mnpenmer ¢unocopckoro aHanuza B ucropuu ¢unocoduun. IlpoucxoxaeHue
YyeJioBeKa: MPUPOAHbIE M COLMANIbHBIE YCIOBUS aHTPOIIOCOLMOTeHe3a. buonornueckoe u conuanbHOE B
yenoBeke. IHIWBU, HHANBUIYabHOCTbD, TUYHOCTb.

CMmbIc KM3HM U TMpeiHa3HaueHue denoBeka. JKu3Hb, cMmepTh, Oeccmeptue. JIBuxkeHue
HEHACWINS, ero posib B cOBpeMeHHOU >ku3Hu. Llenn m nenHoctn. CBo60OAa BOJIM U OTBETCTBEHHOCTh
au4HOCTH. HpaBCTBEHHBIE, pEIUTHO3HbIE, SCTETUUECKUE IIEHHOCTH.

Pazgen 4. ®usiocodus ncropuu U od1ecTBa

YeloBEK B CHCTEME COLMAIbHBIX CBs3eH. JIMYHOCTL M Macchbl, cBO0OOJa M HEOOXOIUMOCTE.
Ounocodust ucropuu: GopMalMOHHAS W ITUBWIM3AIMOHHAS KOHIICTIIMA HCTOPHUYECKOTO Pa3BUTHSL.
[IporpeccucTckue M HUKIMYECKHE MoOJAeTM pa3BuThs. [1100ambHBIE TPOOIEMBI COBPEMEHHOCTH.
Konuemnmus ycToiiunBOro pa3BuTHs U ClIeHapuu OyayILIero.

O6mectBo u ero crpykrypa. ComnuanbHas, TOJIUTHYECKAass W JTyXOBHas cgepbl OOIIeCTBa.
Konuemnmuu rocynapctBa B uctopuu Quiaocopckoir mpicnu. ['paxaaHckoe oOLIECTBO M IPaBOBOE
rocyaapcTBO.

Pa3nea 5. ®unocopckue npodaeMbl XMMHH H XHMHYECKOH TEXHOJIOTHH



Hayunoe u BHeHayuHOe 3HaHHe. CTpyKTypa Hay4yHOTrO 3HaHUs, €ro MeToabl U (hopmel. HayuHsie

PEBOJIIOLIMM U CMEHa THUIOB palMOHaTIbHOCTH. Hayka B cOBpeMEHHOM Mupe. OTHKAa HAyKu U
OTBETCTBEHHOCTb YUYEHOTO.

Hpo6neMa COOTHOHICHUSA HAYKW W TCXHHKH. ConmanbHEIe IMOCJICACTBHUA HAYUYHO-TEXHHYCCKOI'O

mporpecca. OTUYECKHE U DKOJIOTHUYCCKHUE HMIICPATUBLI Pa3BUTUA HAYKHU U TCXHUKHU.

MecTo XMMHUHM B CHUCTEME €CTSCTBEHHBIX HayK. OcHoBHas npo6neMa XUMHUHU KaK HAyYKH H

IMPOU3BOACTBA. HCJII/I n 3aJa4du XUMHYECKON TEXHOJIOTHH. Cneumbmca XUMHUKO-TCXHOJIOTHYCCKOT'O

3HaHUA: (byHI[aMeHTaJ'IBHOC " IIPUKIIAAHOEC, SMITUPUICCKOEC U TCOPETUUCCKOC.

4. O0beM y4eOHOH TUCHHUIIMHBI:

B 3aueTnpix | B akagem. gacax B acTponom.

Buabl yueOHo# padoThl eAUHHULIAX yacax
O0masi TPyA0eMKOCTh AUCHUILIMHBI 10 5,0 180 135
Y4eOHOMY IIaHy
KonrakrHasi padora: 0,33 12 9
Jlextuu (JIek) 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Ik3ameH (9) 6,75

1.

3.

AHHOTaNus padoyeil NporpaMMbl IMCUMILTAHBI
«Uctopus» (b1.5.03)

Heab aucuunauHbl — GOPMHUPOBAHUE Y CTYACHTOB KOMIUIEKCHOT'O IMPEACTaBICHHS O POIU U
MECTE€ HCTOPUHM B CHUCTEME T'yMaHUTAPHBIX W COIHMAIBHBIX HAYK, KYJIbTYPHO-HCTOPUUECKOM
cBoeoOpasun Poccuu, ee MecTe BO BCEMHPHO-HCTOPHYECKOM TIpolecce, 00 OCOOCHHOCTSIX M
OCHOBHBIX JTarax €€ HMCTOPUYECKOTO Pa3BHUTHS; BBEACHHE CTYIEHTOB B KPYI HCTOPUUYECKHUX
po0JieM, CBSI3aHHBIX ¢ 001acThI0 Oyayiiel TpohecCHOHaIbHOM NesTEIbHOCTH.

B pesyabrare u3y4eHusi JMCHUILIMHBI O00ydYaloluiicd IO mNporpaMMe OakajaBpuara
JOJIZKEH:

Obnaoams cnepyromumu o0ekyabTypHbIMU (OK) KoMneTeHuIusIMu:
CTIIOCOOHOCTh aHAIM3MPOBATH OCHOBHBIE ATAIllbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO Pa3BHTHUS
obmiecTBa s opMUpOBaHUs rpakaaHckoit nozunuu (OK-2).
3uamo:
OCHOBHBIE HalPaBJIeHUS, TPOOIEMbI U METO/IbI UCTOPHUECKON HAYKH;
OCHOBHBIE JTAIlbl M KIIFOYEBBIe COOBITHS UCTOpUn Poccun n mupa;
0COOEHHOCTH Pa3BUTHUSI POCCUHCKOTO TOCYAAapCTBA, BBIIAIOIIMXCS JAeATesIed OT€YeCTBEHHOM M
BCEOOIIIEH UCTOPHH.
Ymemn:
COOTHOCHTBH OOIIHE MCTOPHYECKHE IMPOIECCH M OTAEIbHBIE (aKThl; BBISIBISATH CYIIECTBEHHBIE
4epThl UCTOPUYECKUX IPOLECCOB, SABJICHUM M COOBITHI; aHAIM3UPOBATh COLMAIBbHO-3HAUYUMbIE
po0JIeMBI;
¢dbopMyIMpoBaTE M apryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO IMO3ULHUIO IO Pa3IMYHBIM
npo0iieMaM UCTOPHH.
Bnaodemu:
MPEJCTaBICHUSIMHU 00 HCTOPUH KaK HayKe, € MEeCTe B CHCTEME TYMaHUTapHOTO 3HAHUS;
MPEJCTaBICHUSAMU 00 OCHOBHBIX 3Tanax B UICTOPUH YEJIOBEUECTBA U UX XPOHOJIOTHUH;

KaTeropuaibHO-TIOHATUIHHBIM aIapaToM U3y4yaeMOH JUCIHUIINHEI;
HaBbIKaMU aHaJIN3a HCTOPUUYECKUX UCTOUYHUKOB.
Kparkoe cogep:kanue IuCHUIINHBI:



B conepxanue Kypca BKIIOYaeTcs MNOHSTHE OO0 HMCTOPUM KaK Hayke, 0 €€ MecCTe B CHCTEMe
COIMAIbHO-TYMaHUTAPHBIX HAYK, U3J1aratoTcsi OCHOBBI METO/I0JIOTUH UCTOPUUECKOU HAYKH.

PackpsiBaeTcs conepxanue U o01as XapakTepUCTHKa OCHOBHBIX 3TAallOB OTEYECTBEHHON HCTOPHH.
Havano poccuiickoii rocynapcrBeHHocTH. KueBckas Pycb. OTHOKyIbTYypHBIE M COLMAJIBHO-
MOJIMTUYECKHE MTPOLIECCH] CTAHOBJIEHUS POCCUICKOM rocyaapcTBeHHOCTH. [IpuHsTHE XpUCTHAHCTBA.

Pycckne 3emmm B XII — mnauane XVI BB. OOpazoBanue Poccuiickoro rocymapcTBa, e€ro
ncropuyeckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Poccutiickoe rocynapctBo B XVIII Beke — Beke monepHu3amuu U npoceemienus. Pedopmer Iletpa I
KaK IepBasi MOMbITKAa MOJEPHU3AIMH CTpaHbl, €€ ocodenHoctu. @opmupoBanue Poccuiickoit ummnepuu.
OcHOBHbBIE HAIPaBJIECHUS «EBPOINEU3ALMU» CTPaHbl. DBOJIIOLUS COLMAIBHON CTPYKTYpbl OOILECTBA.
JansHenniee pacmpenue rpasul Poccuiickol UMITEpUN.

Poccust B XIX cronerun. IIpomsinenssiii nepesopot B EBpone u Poccuu: obmee u ocobenHoe.
Baxueiimue ycnoBus nepexoga Poccuu K HMHAyCTpHATBHOMY OOIIECTBY — pEIICHUE KPECThSIHCKOTO
BOIIPOCA M OrPAHMYEHHE caMojepKaBus. JUIMTENIBHOCTh, HEMOCIEI0BATEIbHOCTh, UHUKIMNYHOCTh
nporecca OypxkyasHoro pedpopmupoBanusi. Poib cyObeKTUBHOTO (pakTOpa B MPEOIOJIEHUU OTCTaBaHUS.
Pedopmbr XIX Beka, ux 3nauenue. O0mecTBeHHbIe 1BIKEeHUS B XIX Beke.

Poccus B nauane XX Beka (1900 — 1917rr.). OcobeHHOCTH COLMATBLHO-3KOHOMUYECKOTO Pa3BUTUSA
Poccun B nHauane XX Beka. OObEKTHBHas MOTPEOHOCTh HMHAYCTPHAIBbHOW MojaepHu3anuu Poccum.
CootHomenue nonutuueckux cui B Poccun B Hauane XX Beka. Hapactanue kpusuca camonep:kaBusl.
[TepBas poccuiickas pepomtonusi. O0pa3oBaHue NOIUTHUUECKUX NMAapTUil. ['ocynapcTBeHHas nyma Havaja
XX Beka Kak IEpBbIA OMBIT POCCUUCKOro mapiameHTapu3Ma. CToNBIIMHCKAs arpaphHas pedopma.
IlepBas mupoBast BoilHa M yuactue B Hel Poccum. deBpanibckas peBomtouus 1917r. m KopeHHbIe
M3MEHEHUS B MMOJIUTHYECKOM KU3HU CTPAHBI.

dopmupoBaHue M CymHOCTH coBeTckoro cTpos (1917-1991rr.). IloarotoBka u mobena
Oxkta0psckoro BoopyxkeHHoro Bocctanust B Ilerporpanme. II Beepoccuiickuit cbe3n CoBeToB M €ro
pelieHus. JKOHOMHYECKas U COlMalibHasl MOJIUTUKA O0JIbIIeBUKOB. [ paXkaanckas BoiiHa U HHOCTpaHHAs
untepBeHuud. Cynpba u 3HaueHue HOIla. YTBepkneHue oaHONApTUHHON MOJUTUYECKOW CUCTEMBI.
O6pazoBanne CCCP. Ilomutuueckass 6oppba B maptuu u rocyaapctBe. CCCP B rojasl mepBbIxX
nsaTiieTok (koHer 20-x rr. — 30-e 11.). @opMupoBaHue pekuMa JINIHOH BiacTu CTajarHa U KOMaHIHO-
aJIMAHUCTPATHBHON CUCTEMBI yrpaBleHust rocyaapctBoM. Bremmnss nomutuka CCCP B 20-30-e 1T.
CCCP Bo BTOpO# MHUpOBOI 1 Benukoit OreuecTBEHHOH BOiiHE. MI3MeHEHNEe COOTHOLIECHHS CHII B MUPE
IoCJe BTOPOW MHUPOBOW BOMHBI. Hawano «XomomHoM BOWHBID. TpyIHOCTH IOCIEBOECHHOIO Pa3BUTHS
CCCP. VxecToyeHHE MOJUTUYECKOTO PEXUMA M UAEOJIOTHYECKOro KOHTpoJs. IlonbiTku oOHOBIEHHUS
«rocynapctBeHHoro comuanuaMa». XX cwe3n KIICC u ocyxknenue kynbra JuyHOCTH CTanuHAa.
«OrtTenenb» B AyXOoBHOU cdepe. OxoHoMuueckue pedopmbl cepeauHbl 60-x T0A0B, IPUYMHBI HUX
He3aBepIlIeHHOCTH. HapacTaHue KpU3UCHBIX sBIEHUI B coBeTckoM oOiiectBe B 70-e — cepeaune 80-x
ronoB. Buemnss monmutuka CCCP B konme 60-x Hawyane 80-x TT.. OT pas3psikud K OOOCTPEHHIO
MeXIyHapoaHo oOctaHoBku. «llepecTpoiika»: CyIIHOCTh, II€JIH, 3aJa4d, OCHOBHBIC JTaIlbl,
pesynbrathl. Pacnag CCCP. O6pa3oBanue CHI .

CraHoBIeHHE HOBOW poOcCCUiCKON rocymapcTBeHHOCTH (¢ 1991- mo Hacrosimiee Bpems).
JInGepanbHas KOHIEMIMS POCCHUHCKUX peopM: Mepexoa K PHIHKY, (GOPMUPOBAHHUE TPaKIAHCKOTO
oOmiecTBa M mpaBoBoro rocynapcrBa. «lllokoBas Tepanus» 3koHOMHUYECKHX pedopM B Hauyaie 90-x
roaoB. Koncrutryuus Poccuiickoit @enepanun 1993r. MexHanmonanbHbie OTHOIEHUS. [lonuTnueckue
napTUu U OOIIeCTBEHHbIE NBHXKEHUS Poccun Ha coBpeMeHHOM JTarne. Poccust Ha myTH MOJIEpHHU3ALUH.
Poccus B cucteme MUPOBOM SKOHOMUKH M MEXTYHAPOIHBIX CBS3EH.
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4. O0beM y4eOHOI TUCHUNIHHBI:

Bunbl yueOHOM paboThI B 3auerHbix B akanem. yacax B actponom.
CAMHUIIAX gacax
O0mas Tpy10eMKOCTh M CHUILIHHBI 110 4,0 144 135
Y4eOHOMY IJIAHY
Konraktnas patdora (KP): 0,33 12 10,5
Jlextuu (JIek) 0,22 8 6
[Tpaxtrueckue 3ansatus (I13) 0,11 4 3
CamocrositesnHas padora (CP): 3,42 123 90,75
Pedepar 0,58 21 15,75
IToaroToBKa K KOHTPOJILHBIM paboTam 0,56 20 15
CamocTosTenbHOE H3YUYCHHE Pa3IeIOB 2,28 82 60
JUCIUATLINHBI
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 Ik3ameH (9) Ok3ameH (6,75)

AHHOTanus padoyeil NporpaMMbl THCIHUNTHHBI

«®u3uueckas KyabTypa u cnopr» (b1.5.04)

1. Heau (McUMILUIMHBI:

- OBJIaICHUC MeTO,Z[OJIOFHeﬁ HAaYYHOI'O NO3HAHUSA (bHSH‘ICCKOﬁ KYJbTYPbI U CIIOPTA,

- OBJIaJI€HHE CHUCTEMOU

MPAKTUYCCKUX

YMEHUI

u HAaBBIKOB,

00€eCeuYnBaroIIX

COBEpILEHCTBOBAHHUE MICUXO(PU3NIECKUX CIIOCOOHOCTEH;

pa3BUTHE CIIOCOOHOCTEH HCIIONB30BaTh Pa3HOOOpazHble (OpPMBI (PU3MUECKON KYIBTYPHI,
CIOpTa U TypU3Ma JUlsl COXPAHEHUs U YKPEIJICHUs CBOETO 3/I0POBbsI M 3[JOPOBbs CBOMX OJIM3KUX
B [IOBCE/IHEBHOM JKHU3HU U TPO(ECCUOHATIBHOM I TEIbHOCTH;

(dopMHpOBaHHE MOTHBALlMOHHO-IIECHHOCTHOIO OTHOILEHHMS K (U3MUECKOW KyJbType,
(¢u3nYECKOMY COBEpPIIEHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3/10pOBBII 00pa3 KU3HU.

B pesyabTare M3ydeHHMsi JMCHMILIMHBI 00y4alOIIUIiCA MO NMporpamMme OakajaBpuara
JOJIZKeH:

Obnadamye cnepyromuMu oomekyapTypHbiME (OK) koMneTeHnusamMu:

CIIOCOOHOCTH K caMoopraHu3anuu u camoobpasosanuio (OK-7);

CHOCOOHOCTh MCHOJb30BaTh METOJBI U CPEJICTBA (PU3NUECKOM KyIbTYphI Ul 0OecredeHus
TIOJTHOIIEHHOM COLMaNibHOM U npodeccnonanbHoi nesitenbaoct (OK-8).
3Hamy:

HayYHO-TIPaKTUUYECKHE OCHOBBI (PU3NUYECKON KYIbTYPHI U CIIOPTA;

COLIMAJIbHO-0MOJIOTHYECKHE OCHOBBI (PM3MUYECKOM KYIbTYPHI U CIOPTA;

BJIUSIHUE O3JI0POBUTEIBHBIX CUCTEM (PU3NYECKOTO BOCIMTAHUS HA YKPEIUIEHHE 30POBbS,
npoUIAKTUKY MTPO(ECCHOHABHBIX 3a00JI€BaHUN U BPEAHBIX IPUBBIYCK;

CIOCOOBI KOHTPOJISA U OLIEHKH (PU3NUECKOT0 Pa3BUTHUS U PU3NUECKOM MTOATOTOBICHHOCTH;

IpaBWjia M CHOCOOBI IUIAHUPOBAaHUS HHIWBHUIYaJbHBIX 3aHATHM pa3iMyHOM IeleBON
HaIpaBJIEHHOCTH;

UCTOPHUIO (prU3HUYECKON KyIbTYpHI U CIIOPTa, UMETh MPEICTABIEHUE O 3HAYUMBIX CIIOPTUBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO M MHPOBOTO YPOBHS; Ba)KHEWIIME JOCTHXKEHHS B
obJacTu cropra;

cioptuBHbele Tpaguuuu MXTU-PXTY wum. .M. MenaeneeBa, NMOMHUTH O IOJBHUIax
CHOPTCMEHOB B rojibl Benukoil oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:
CaMOCTOSITENIHO 3aHUMAThCs (PU3NYECKOH KYIbTYPOIl U CIIOPTOM;



- OCYIIECTBIISITh CAMOKOHTPOJb 32 COCTOSIHHEM CBOEro OpraHm3Ma W coOIIoJaTh MpaBuiIa
TUTHEHBI U TEXHUKH 0€30IaCHOCTH;

- OCYIIECTBIISITH TBOPUYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (OpMaxX 3aHITHIA (PU3NIECKON
KYJIbTYPOH U CIIOPTOM.

Bnaoemn:

- CpPEeICTBAMH W METOJIaMH YKPCIUICHUS HWHIUBUAYAIBHOTO 3JI0pPOBbs, (DU3MYECKOTO
CaMOCOBEPIIIEHCTBOBAHMS;

- JIOJDKHBIM ypOBHEM (DH3WYECKON TMOATOTOBJICHHOCTH, HEOOXOJAMMBIM JUIsl KauyeCTBEHHOTO
yCBOEHHUs TPO(PECCHOHANBHBIX YMEHHUH M HABBIKOB B TIpolecce OOydeHHsl B By3e, s
o0ecrnieueHus MOTHOIEHHOW COIMAIbHON ¥ TIPO(ECCHOHATBHON JIEATEIBHOCTH TOCIe OKOHYAHHM S
y4eOHOT0 3aBEICHUS.

3. Kpartkoe coaep:xanue JTUCHUINIMHBI
Pa3zgennl nucuIMHbLI 1 BUABI 3aHsATHI (0uHast popma)

Pazne HaszBanue pasznena Bcero Yacos
1 Jlex MII3 |[IOIT | KP
1. [Ipenmer «®usnueckas KyJlbTypa u 18 2 6 9 1
cnopt». Ucropust ®KuC
2 OcCHOBBI 37J0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30X)
3 buonornueckre 0OCHOBBI (PU3HYECKOM 18 2 6 9 1
KYJIBTYPBI M CIIOPTa
4 [TpodeccnonanpHO-TIPUKIIATHAS 18 2 6 9 1
¢dusnveckas KyJIbTypa U CIOpT
Bcero yacos 72 8 24 36 4

Kaxnpbiii pazaes nporpaMMbl HMeeT CTPYKTYpPY:
- JIEKIIUU WIA TEOPETUUECKUN pa3aen;
- TpPaKTHYECKHH pa3/iel, COCTOMT H3: METOAUKO-TpakTHueckux 3aHsatuii (MII3) u  yueGHO-
TPEHUPOBOUHBIX 3aHATUH (IIpodeccHOHATBHO-TIPUKIa Has Gpu3nueckas noaroroska, [1I1MPII);
- KOHTpoabHBIN paszaen (KP).

Teopernueckuii pazaesa GopMupyeT cucTeMy HayYHO-IPAKTUYECKUX M CIELUAIbHBIX 3HAHHM,
HEOOXOIUMBIX JJIsl HOHUMaHUS IPUPOJIHBIX U COLUAIBHBIX MTPOLIECCOB (PYHKIIMOHUPOBAHUS (HHU3HUECKOI
KyJbTypbl 0OILIecTBa M JUYHOCTH, YMEHHUS HUX aJalTHUBHOIO TBOPYECKOTO HCIOJIb30BAHUS IS
JMYHOCTHOTO MU NPOQECCHOHATBHOIO Pa3BUTHUSI; CAMOCOBEPIIEHCTBOBAHMS, OPraHU3AIMU 30POBOTO
o0pa3a *HU3HH MTPH BHIMOJIHEHUH Y4eOHOM, MpohecCHOHATBLHON M COLIMOKYIBTYPHOM NesTeIbHOCTH.

MeTtoauKo-nIpakTHYecKHe 3aHATHSL IIPEIYCMAaTPUBAIOT OCBOEHHE OCHOBHBIX METOJOB U
cnoco0oB (popMUpOBaHUs YUeOHBIX, IPOPECCHOHATBHBIX U )KU3HEHHBIX YMEHUH 1 HaBBIKOB CPE/ICTBAMU
(bu3nyecKoil KyabTyphl U CHOPTA.

Ha MeToauko-npakTHYeCKuX 3aHATHSX yIENIAeTCs BHUMaHUE:

- OCHOBHBIM Mpo0JieMaM CIIOPTUBHON TPEHHUPOBKHU;

- BIMSHMIO (DU3HYECKMX YHpaXXHEHUH Ha (OpMHUpOBaHME NPOPECCHOHATIBHBIX KadecTB Oyayllero
CHEIHaJINCTa U IMYHOCTH 3aHHUMAIOIIErocs;

- BO3/ICUCTBUIO CPEJICTB (PM3UUECKOT0 BOCIIUTAHHS HA OCHOBHBIE (PM3UOJOTMUECKUE CUCTEMBI U 3BEHbS
OTIOPHO-ABUTaTEIbHOIO anapara 3aHUMAIOLIEroCs;

- BOIIpOCaM IPOBEJIEHUSI COPEBHOBAHMM (TIpaBUila COPEBHOBAHUM, CUCTEMA PO3BITPBILIEH, ONpeAcIcHIE
noOeuTenei, 000pyI0BaHHE U HUHBEHTAPh).

IIpodeccuonaIbHO-NPUKIAIHAA  MOATOTOBKA  TPOBOAMUTCS €  ydeToM  Oynymie
npodeccuoHaNbHOM NesSTeIbHOCTH CTYIEHTA.

Y4eOHO-TPEHUPOBOYHbIE 3aHATUS 0a3UpPYyIOTCS Ha MIMPOKOM HCIIOJIB30BAHUHM TEOPETHUECKUX
3HaHUW W METOJUYECKHX YMEHMH, Ha NMPUMEHEHUU Pa3HOOOpa3HBIX CPEACTB (PU3NUYECKON KYIbTYpHI,
CHOPTHUBHOM U MPO(ecCHOHATBHO-TIPUKIATHON (PU3NUECKOM MOATOTOBKU CTYACHTOB.

KonTtpoabnblii pasgen. KpurepueMm ycnemHOCTH OCBOEHHS y4eOHOro Marepuaia sBISeTCs
OLIEHKa MpPEeNojaBaTells, YUYUTBIBAIOWIAS pe2ylApHOCIb NOCeWeHUs 00A3AMeNbHbIX YYeOHbIX 3aHAmull,
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3HAaHUN TEOPETUYECKOrO pasjesa IPOrpaMMbl U BBIIIOJIHEHUE YCTAHOBIEHHBIX HA JJaHHBIA CEMECTP
KOHTPOJIbHBIX TECTOB OOLIeH (QU3MUECKOW M TEOpPEeTHYECKOM MHOATOTOBKM JUIs OTAEIbHBIX IpYII
Pa3IMYHON CIIOPTUBHOM HApaBIeHHOCTU. KP BXOIUT B IIpakTUYECKUE 3aHATHUA. .

4. O0beM yueOHOI JUCUMIIIIUHBI:

B B 1 VI
Bubl yaeOHOM paboThI 3aYETHBIX | aKaZeM. | CeMecTp | ceMecTp
SAMHUIIAX gacax
OO0mas TpyA0eMKOCTb JMCUHMIIJIMHBI 110 2,0 72 36 36
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,22 8
Jexiuu (JIex) 0,22 8 4 4
CamocrositesibHas padora (CP): 1,78 56 28 28
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,22 8 3auer (4) | 3auer (4)
B B 1 Vi
Bupl yaeOHOM paboThI 3aYETHBIX | ACTPOHOM. | CEMECTp | CeMecTp
CAMHUIIAX qacax
O01as Tpy10€eMKOCTb M CUUILIHHBI MO 2,0 54 27 27
y4eOHOMY ILIAHY
KonTaktHas padora (KP): 0,22 6 3 3
Jeximu (JIex) 0,22 6 3 3
CamocrositesbHas padora (CP): 1,78 42 21 21
Bua xonTpoJs: 3auer / 3k3aMeH 0,22 6 328; T 328; T

AHHOTANUA y4e0OHOI MPOrpaMMbl TUCHHILIHHBI
«Marematuka» (b1.5.05)
1. Henp aucuumiIuHbI — sBiIsSeTcd (OPMUPOBAHME Y CTYJIEHTOB CHCTEMbl OCHOBHBIX IOHSITH,
UCTIONIB3YEMBIX  JUISI TOCTPOCHUS BAKHEHIIMX MAaTEeMaTUYECKHX MOJCICH, W  yMEHUs
HUCITIOJIB30BATh MATECMATHUYCCKHUC MCTOABI IJIs OITMCAHUA paSJ'II/IT-IHI)IX npouecco&

2. B pe3yabtare u3ydyeHus AUCHMILIMHBI oOydawmmiics nmo mnporpamMme OakajaBpuara
JOJIZKEH:

Obnadams cnenyrouumu oomenpodeccnonanbabiMu (OITK) kommereHuusIMU:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCHOJIb30BATh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCIHUILTHH B mpodeccuonanbHoi aesirensHoctd (OITK-1).
3uamo:

—OCHOBBI U (depeHInaIbHOT0 ¥ HHTErPAIbHOTO HCYHCICHUS, TU(hepeHIInaIbHbIX
YPaBHEHUMU;

—MaTeMaTU4eCKUEe TEOPUU W METO/IbI, JIEKAIINE B OCHOBE MOCTPOCHHS MaTeMaTHYECKHX
MOJETIeH;
—OCHOBBI IPUMEHEHUSI MATEMAaTUYECKUX MOJEJIE U METOOB.
Ymems:
—BBIOUPATh MATEMATHUYECKHE METO/IbI, TPUTOIHBIE JIJISl pEIICHUs] KOHKPETHOW 3a/1a4H;
—HCIIOJIB30BaTh MAaTEMATUYECKUE MOHITHSA, METOABI U MOJEIU JUI ONMCAHUS Pa3IUYHBIX



MIPOIIECCOB;

—BBISIBJIAITh  MaTEMaTHYECKHE 3aKOHOMEPHOCTH, JIeKallMe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

—HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHYECKOM 00pabOTKU JaHHBIX;

—MPUMEHATh MaTEMaTHYECKUE 3HAHUS Ha MEKIUCIUTUTMHAPHOM YPOBHE.

Braoemy:

—OoCHOBaMH ()YH/IAMEHTAIBHBIX MATEeMATUYECKUX TEOPHUH W HAaBBIKAMHU HCIIOJIb30BAHHUS
MaTEeMaTHYECKOTO armapara;

—METOJIaMH CTaTUCTUYECKOW 00paboTKK MH(OpMAITUH.

3. Kparkoe conepxanne THCIMIIIHHBI:

1 CEMECTP

1.BBenenue.

[Tpeamer u Meroasl Marematuku. OnucaHue OCHOBHBIX pa3zeinoB Kypca. [IpaBuna u TpeGoBaHUs
IIPY U3Y4YECHHUU Kypca.

2. DJ1eMeHTBbI aJredpbl.

UucnoBsle MHOXeCTBa, KomiuiekcHbie uucia. Onpemenurenu I u Il mopsakoB. Bektopsr:
OCHOBHBIE TIOHATHUS, CKAJISPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BENEHHUS BEKTOPOB. AHalnWTHYECKas
reoOMETpHUsl: IpsiMas Ha IUIOCKOCTH, KpuBble Il mopsiaka.  Marpuubl: A€UCTBUS HAJ MaTpULAMU,
IpUBEJEHUE K CTyleH4yaroMmy Buay W Buay laycca. Panr marpunpsl. OOpatHass maTtpuna. Teopema
Kpounekepa-Kanemu. Pemenue cuctem MHENHHbIX anreOpanyeckux ypaBHeHUH. COOCTBEHHbIE Uuciaa U
BeKTOphl. KBagpaTuuHbie GOpMBI.

3. ®yukuus ogHoi nepemennoii. Illpenen pynxkuun. HenpepoiBHOCTH QyHKINH.

Oynkuusa. Crnocobs! 3ananus ¢yskuuu. IIpenen ¢yHkuuu B Touke. OJHOCTOPOHHHUE HPEIEIBI.
[Tpenensr Ha OeckoHeuyHOCTH. beckoHeuHO Maiibie M OSCKOHEYHO OoJbInve (YHKIUH, X CBOMCTBA M
B3auMHas cBs3b. CBoicTBa npeznenoB. [IepBblil U BTOpoi 3aMedarenbHble Ipenensl. HenmpepblBHOCT
(GyHKIIMM B TOYKE U Ha npomexkyTke. CBONCTBA (PyHKIIMM, HENPEPBIBHBIX Ha oTpe3kax. Touku pa3pbiBa
GYHKIMY U UX KIaccu(UKaIus.

4. lndpepenunaibHoe HcUncIeHNe (PYHKIMU OHOM NepeMeHHOi.

[TpousBonHas  (yHKIMHM, €€ TeoMeTpUYecKMd M MexaHudeckuil  cmbicin.  IIpaBuia
muddepennrponanus. Tabnnia oCHOBHBIX NMPOU3BOAHBIX. Juddepennman GpyHkuu, ero npuMeHeHUs
K NpUOIMKEHHBIM BbIUMCIEHUsM. MHBapraHTHOCTH (opmbl mepBoro auddepennuana. [IponzBoaHas
cnoxknor  pynkmuu.  Huddepenuupyemoctb  QyHKIHMH:  ONpeNeleHHWE, TEOpPEMbl O  CBS3H
T GepeHIIMPYEMOCTH ¢ HENPEPhIBHOCTHIO U C CYIIECTBOBAaHMEM NMPOU3BOJHONH. OCHOBHBIE TEOPEMBI
mupdepenumansHoro ucuucienus: Pomns, Jlarpanxa, Komm. [lpaBuno Jlonmuranst (packpbiTue
HeomnpeneneHHocTe). IIpousBojgHble BBICIIMX MOPAAKOB. JIOKanmbHBI 3KCTpeMyM  (QYHKLUH.
HeoOxonumMble u goctaTouyHble yclioBUs dKcTpemyma. [IpaBuio wuccnenoBaHuss (yHKUMHM Ha
MOHOTOHHOCTb U 3KCTpeMyM. [IpH3HaKu BBIIYKIOCTH M BOTHYTOCTH (yHKUMU. Touku neperubda.
HeobOxonuMoe u nocraroyHoe ycinoBus neperuda. AcCUMNTOTHI (YHKIMH, MX BUABI U CHOCOOBI
HaxoxJeHus. OOmas cxema ucciaeoBaHus GyHKIUHN, TOCTPOEHUE UX IPa(UKOB.

5. UuTerpajabHoe ucuucjeHue GyHKIHMU OHOM NepeMeHHOi.

[TepBooOpasznas ¢ynkuus. HeompeneneHHbI WHTErpan M e€ro cBoiicTBa. Taliuiia OCHOBHBIX
MHTErpajioB. MeTonsl HMHTETPUPOBAHUS: HENOCPEACTBEHHOE HHTETPUPOBAHHWE, HHTETPUPOBAHKE
MOJCTAHOBKOM,  MHTErpUpOBaHME IO  4YacTsAM. VIHTerpupoBaHue  palMOHAIBHBIX  ApoOEii.
HuTerpupoBanne HEKOTOPHIX HpPPAMOHAIBHBIX W TPUTOHOMETpUYecKHX GYyHKIMI. OnpeneneHHbIi
MHTETpall, €ro reoMeTpuueckuii cmeicia. CBoiicTBa ompezeneHHoro uHrerpana. ®opmyna HeroToHa-
Jleitonuna. Teopema o cpenHeM 3Hau€HUU. 3aMeHa MEPEMEHHON M MHTETPUpPOBAHHE MO YacTsIM B
OIpeNeIeHHOM WHTerpane. IIpuno’keHHs ONpPENeIEHHOIO HHTErpaja K BBIYKMCICHHUIO IUIOLIANEH
wiockux ¢uryp. [Tonstre HecoOCTBEHHBIX MHTETPAJIOB: OINPEIETICHHS, CBONCTBA, METO/IbI BBIYMCIICHUS.

2 CEMECTP
1. Juddepenumanbuoe ucuncieHue GyHKIMHA HECKOJbKUX MlepeMEeHHbIX. JJIeMeHThI TeOPUH MOJIs.
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OyHKIMHU ABYX U 0ojee MepeMeHHBIX: OIpeaesieHre, 00JacTh ONnpeneieHus, 00IacTh U3MEHEHNS,
reoMeTpuyYecKasl MHTepIrpeTanus, JMHuu ypoBHs. Ilpenen ¢pyHkuuu B Touke. YacTHbIE MPOU3BOAHBIE
(Ha mpumepe GyHKIMU ABYX NepeMeHHbIX). JJuddepennmupyeMocts GyHKINN HECKOIBKUX EPEMEHHBIX.
Hoctarounsle ycnoBus guddepenuupyemoctu. llonHas npousBonHas. [IpousBoaHas Cl0OXKHOM
¢ynkuuu. Ilonueiit muddepenunan. MuBapuanTHOCTs TONHOTO IuddepeHnrana. AHATUTHICCKUN
npuszHak nosiHoro auddepennmana. luddepenunpoanne (QyHKIIMHM OMHOW W JBYX TNEPEMEHHBIX,
3aJJaHHON HEsBHO. YacTHbBIE NMPOU3BOAHBIE U TOJNHbIE JU(PepeHInaIbl BBICIIUX MOPAIKOB. Teopema o
PABEHCTBE CMEIIAHHBIX MPOU3BOAHBIX (A (QyHKIMM ABYX IepeMeHHbIX). JIOKalbHble 3KCTPEMyMbl
(GyHKIMU JBYX NEpEMEHHBIX: HEOO0XOAWMOE U JIOCTaTOYHOE YCIOBUSI OJKCTpeMyMa. Y CIOBHBIN
KcTpeMyM (Meron MHoxwutenei Jlarpanxka). HambGonbiiee n HauMeHbllee 3HaueHUE (DyHKIUH B
3aMKHYTOH oOmactu. OcHOBHbIE MOHATHS Teopuu mond. CkamspHoe mose. [loBepXHOCTH M JIMHUH
ypoBHs. IIpon3BogHas 1o HampasieHUO. ['pagueHT cKaJlIpHOro MmoJs ¥ €ro cBorcTBa. BekTopHoe noie.
Juseprennus nomus. Porop nomns. CBA3b MKy I'PaJUEHTOM U IPOU3BOAHOM 110 HAIIPABJICHUIO.

2. KpaTHble HHTErpaJbl.

JIBOMHON WHTErpai: OIpenelieHne, NeOMETPUYECKUM CMBICI, CBOWCTBA. BbIdMClIeHHE JBOWHOIO
WHTETpaja B ACKAPTOBOM M MOJISIpHON cuctemax koopauHaT Muterpan Ilyaccona. TpoiiHoi mHTErpan:
OIpENEICHUE, T€OMETPUYECKUN CMBICI, CBOMCTBA. BbrumciieHue TpoitHoro uurerpana. IIpunoxenus
JIBOMHOTO U TPOMHOTO MHTETPAJIOB.

3. KpuBosinHeiiHbIe U IOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHelHbIli UMHTErpan 1o KOOpJAMHATaM: OIpelelieHue, CBOICTBa, BbluucieHue. Pabora B
cumoBoM mnoisie. @dopmyna I'puna. KpuBosvHEHBIE HWHTErpajbl, HE 3aBHUCAIIME OT MYTH
uHTerpupoBanus. [loTeHuumanpHas QyHKUUSA, MOOTeHUUAIbHOE Ioje. [loHATHE MNOBEPXHOCTHOIO
unrerpaina. [lotok Bekropa uepes nmoBepxHoctb. Teopema ["aycca-Octporpanckoro. ®opmyna Ctokca.

3 CEMECTP

1. In¢pdepennuanbHble ypaBHEHUs IEPBOT0 MOPSIKA.

Juddepenunanbable ypaBHEHUs: TOPSIOK, PELIEHHE, TEOpEMa CYIIECTBOBAHUS M €AUHCTBEHHOCTU
pemenusa. 3amaya Komm. VYpaBHeHus ¢ pasfensioliMMHcA  NepeMeHHbIMH.  OOHOpOJHBIE
muddepeHManbable  ypaBHeHUs. JIuHeliHble nugdepeHuualbHble YpaBHEHUS IIEpBOrO IMOpsKa.
YpaBHeHUs B MOJNHBIX TuddepeHpanax. MHTerpupyommi MHOXHATENb.

2. InddepennnaibHbie ypaBHEHHS BTOPOI0 M N-ro MOPsAKA.

HuddepernunanpHple  ypaBHEHHMsI BTOpPOro TOpPsAKa, JONYCKAalOIIME IOHW)KEHHE TIOpsiIKa.
Jlunelinple auddepeHnnanbHble  ypaBHEHHs BToporo mnopsnaka. CpoiictBa pemenuid. JluneitHas
He3aBUCUMOCTh (QyHKIMH. Onpenenurens Bponckoro. CrTpykTypa o00IIero pemeHusi JIMHEHHOTO
muddepeHIMaIbHble YypaBHEHUS BTOPOro nopsaka. @yHaaMeHTalnbHas cucreMa pemieHui. JInHeiHble
OoJIHOpOo/iHbIEe nu(depeHIInaIbHbIE YPaBHEHUSI BTOPOTO MOPSIKA C MOCTOSHHBIMH KO3(PUIIMEHTaMU:
noctpoeHue oobuiero pemenus. Merox Oiinepa. JluneiiHble HeoaHOponHBIE AU(QepeHIraTbHbIe
YpaBHEHUsI BTOPOTO TOpsAAKA C TMOCTOSHHBIMU Kod(dunmentamu. OOmee W YacCTHOE PEIICHUS
HEOJHOPOAHBIX YypaBHeHMH. JluHeliHble nuddepeHnanbHble ypaBHEHUs N-TO TOpPsJIKa: CBONCTBA
pelIeHn, TeopeMbl O CTPYKType OOILero pemieHus, METOJ| Bapualli IOCTOSAHHBIX. JIMHeHHbIe
muddepeHMaIbHble  ypaBHEHHUs N-TO TMOpsAlKa C TOCTOSHHBIMH KO3(pHIHEeHTaMu. AJITOpUTM
MIOCTPOEHHUS OOIIETO peLIeHHUS.

3. Cucremsl AuddepeHInaIbHBIX YPABHCHU .

Cucrembl auddepeHINaIbHbIX YpaBHEHHWH TNEpBOrO MOpsjaKa: oO0liuMe TMOHATUS, TeopeMa
CYIIECTBOBaHMS M €IMHCTBEHHOCTH oOmero pemeHus. CHcTeMbl JHUHEWHBIX IUQQepeHInaibHbIX
YpaBHEHUH TMEpBOTO IMOpSAJKA: HWHTETPUPOBAHUE METOJOM HCKIt0YeHHs. CHcCTeMbl JHUHEHHBIX
IuddepeHIMaIbHbIX YPaBHEHUH MEPBOTo MOpsiaKa: CBOWCTBA PELIEHHH, TEOpPEMBbI O CTPYKType 0OIIero
pellleHusi, METOJ BapHalli MOCTOSHHBIX. CHCTEMbl JIMHEMHBIX OJHOPOAHBIX U HEOJHOPOIHBIX
TuddepeHIMaIbHbIX YPaBHEHUH ¢ MOCTOSHHBIME K03 QUIIMeHTaMu. DIIEMEHTbI TEOPUU YCTOWYHBOCTH.
MeTob! yrciieHHOro penieHus quddepeHInaTbHbIX YpaBHEHHH.

4. YucnoBble 1 PyHKIHMOHAIBHBIC PSA/bI.

YucnoBble psbl: OCHOBHBIE IOHSTHUS, CBOMCTBA CXOIALIMXCA PSAAOB, HEOOXOIMMBIM INpPU3HAK
cxogumoctu. I'apmonnueckuii psag. Paasl Jupuxine. [IpuzHaku cpaBHEHUs pAIOB C MOJOKUTEINBHBIMU
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yneHamu. [Ipuznak Jlanambepa. UnTerpanbHblil 1 pagukanbHbii npusHaku Komm. 3nakouepeayromnmecs
psanel: mpu3Hak JleiiOHuIa. 3HaKOepeMeHHbBIE PSAbI: TTOHATHS a0CONIOTHOW M YCJIOBHOM CXOJIWMOCTH,
NpU3HAK a0COIIOTHOM CXOIMMOCTH, CBOMCTBA aOCOIIOTHO U YCIIOBHO CXOJSIIMXCS PSIIOB.
OyHKIMOHATIbHBIE PSAbI: OCHOBHBIE MOHSATHS, 00JIaCTh cXOAuMOCTU. CTENeHHbIe PANbL: paguyc,
UHTEpBaJ, 001acTh cxoauMocTu. CBOWCTBA CTENEHHBIX PsiioB. Psbr Teitnopa u MakiiopeHa: cBOWCTBa,
YCIIOBUE CXOJUMOCTH Psiia K UCXOAHON (PYHKIIMHU, OCHOBHBIE pa3iiokeHus. Pasnoxkenne QyHKUIUU B psif
MakopeHa ¢ IMOMOIIBIO OCHOBHBIX pa3jioXeHui. [7naBHoe 3HaueHWe (GYHKUMU. OKBUBAJICHTHBIC

byukuun. [Ipumenenue psaos Teitnopa u MakinopeHa Jisi BBIYUCICHUS TIPEIEIIOB.

5. 3akJIloueHue.

Hcronp30Banne MaTeMaTHISCKIX MCTOAOB B HpaKTquCKOﬁ JACATCIIBHOCTH.

4. O0beM y4eOHOH JUCHUIINHBI

5 Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Busr yuebHOi paboTh! 3au. ef./ 3au. en./ 3au. ef./ 3au. ef./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTh
AWMCUHMILIHHBL 11O y4eOHOMY 15/540 5/180 41144 6/216
MJIaHY
Konrakrtnas padora (KP): 1,3/48 0,43/16 0,43/16 0,43/16
JTekuuu (JIek) 0,6/32 0,215/8 0,215/8 0,215/8
[MpakTuyeckue sansatus (I13) 0,6/32 0,215/8 0,215/8 0,215/8
CamocrosiTeibHasi padora (CP): 13/470 4,3/155 3,4/124 5,3/191
IK3aMeH- 3auver JK3aMeH-
Bua koHTpOJIsSi: 3a4eT / IK3aMeH 0,7/22 0,25/9 0.11/4 0.25/9
Bcero 1 cemecTp 2 cemecTp 3 cemecTtp
Buzipl yueOHoit paboTs! 3a4. en./ 3a4. en./ 3a4. en./ 3a4. ex./
acTp.yac acTp.4ac acTp.4ac acTp.4ac
Oomas TPYAOEMKOCTh
AMCUHILTHHGL 10 y{eOHOMY 15/405 5/135 4/108 6/162
NJIAHY
KonrtakrHas padora (KP): 1,3/36 0,43/12 0,43/12 0,43/12
Ulexrn (JIek) 0,6/18 0,215/6 0,215/6 0,215/6
[TpakTHdeckue sansatusa (I13) 0,6/18 0,215/6 0,215/6 0,215/6
CamocrosiTenbHas padora (CP): 13/352,5 4,3/116,25 3,4/93 5,3/143,25
Bua koHTpOJIsSi: 3a4eT / IK3aMeH 0,7/16,5 %K;;%e?}g giﬁ% %Kz‘r?/ge?}g
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1.

3.

AHHOTaNUA padoyeil NPOrpaMMbl INCHUTLIHHBI
«Audpopmaruka» (651.5.06)

HCJIL AUCHUIIVIMHBI — (bOpMHpOBaHI/Ie Y CTYACHTOB CHCTEMbl OCHOBHBIX HOHHTHﬁ,
HCIIOJIB3YCMbIX  JIA  IOCTPOCHHA BaXHEHUIIIMX MaTeMaTHUYCCKUX MOIICHCI;’I, H  YMCHUA
HCII0JIB30BATh MAaTEMATHYCCKUEC MCTOABI AJId OIMMCAHUSA PA3JIMYHBIX IIPOLCCCOB.

B pe3yabrare usydyeHus AUCHUILVIMHBI OOy4YamlolIUiicss MO mnporpaMme OakajaBpuara
JOJI2KeH:

Obnadams cnenyronumu oodmernpodeccuonanbbiMu (OITK) komneTeHusaMu:

BIIQJICHUE TIOHMMAHHUS CYIIHOCTH W 3HAueHUs WHQPOpMAIMU B Pa3BUTHH COBPEMEHHOIO
00IIIeCTBE, OCO3HAHMSI OMACHOCTH M YrpO3bl, BOSHUKAIOIIUX B 3TOM IPOIECCE, CIIOCOOHOCTHIO
coOJIto1aTh OCHOBHBIE TpeOOBaHUs WH(GOPMAIIMOHHONW OE30MAaCHOCTH, B TOM YHUCIIC 3allHUThI
rocynapctBerHoi taiiusl (OI1K-4);

BJIaJICHNEC OCHOBHBIMH METOJAMH, CIOCOOaMHU U CpPEACTBAMH TOJYYCHHS, XPaHCHHS,

nepepaboTkr HHPOPMAIIMH, UIMETh HABBIKK PAaOOThI ¢ KOMITBIOTEPOM KaK CPEICTBOM YIIPABJICHHSI
undopmarmeit (OITK-5).

3nams:

cBolicTBa MH(OpPMAIIUU, CITOCOOBI €€ XpaHEHUs U 00pabOTKH;

CTPYKTYpPY, IPUHIIHUIIBI padOTHI U OCHOBHBIE BO3MOXHOCTH DBM;

TOTIOJIOTHIO U ApXUTEKTYPY BbIUUCIUTENBHBIX CETEIH;

MIPUHIIMIIBI a/IpECalliU MOJIb30BaTeNeH, KOMIIBIOTEPOB U pecypcoB B cetu HTepHerT;

pasnuyath U pacundpoBsiBaTh [P — agpec, JOMeHHOE UMSI KOMITBIOTEPA;

CTPYKTYpPY, IPUHIIHUIIBI padOThI U OCHOBHBIE BO3MOXHOCTH DBM;

OCHOBHBIC THITBI JITOPUTMOB, SI3IKH TIPOTPAMMHUPOBAHUS;

CTaHJapTHBIE IPOTPaMMHBIE 0OecIIeueHus CBOSH MpodecCHOHANBHOM IesITeTbHOCTH;

AITOPUTMBI PEIICHNS HEJIMHEMHBIX YPAaBHEHU;

QJITOPUTMBI OJTHOMEPHOH ONTHUMHU3AINH.
Ymems:

MUcaTh U OTJIAXKUBATh Mporpammbl Ha VBA 1o pa3zpaboTaHHBIM allrOpUTMaM;

MIPUMEHSITh METO/Ibl MATEMaTUYECKOM CTATUCTUKU JIJISl PEIIeHHs] KOHKPETHBIX 3a]1a4;
WCTIOJIH30BATh TMAKEThl MPHUKIAIHBIX MMPOTPaMM MpH JaNbHEHIeM OOydeHHH W TPAKTHYECKOH
JeSITeTbHOCTH.

Braoems:

HaBBIKAMH CaMOCTOSITENIFHOTO PEIICHHs 3a/ad Ha KOMITBIOTEPE, BKIIOYAIONIME MOCTAaHOBKY
3aaun, pa3pabOTKy alropuTMa W OIEHKY ero 3(pQeKTHBHOCTH METOJaMH MaTeMaTH4YeCKOMH
CTaTUCTUKH ISl 00pabOTKH SKCIIEPUMEHTA;

METOJaMHU PeaN3allii aITOPUTMOB HA KOMITBIOTEPaX.
Kparkoe cogep:kanue AUCUUIIUHBI:

3.1. ApXUTeKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® YICTOpUS Pa3BUTHs BBIYUCIUTEIBHON TEXHUKU U IEPCOHAIBHBIX KOMIIBIOTEPOB. KpaTkas
UCTOpPUS Pa3BUTHS BBIYMCIMTEIBHON TEXHUKM M IepcoHaNbHBIX KommbioTepoB (IIK).
Boruucnurensnas mamuaa @on-Helimana u mammHa Triopunra. Pazpabotku Hopbepra Bunepa;

eapxutektypa IIK, anmaparasie cpenctBa IIK. Mcmonbs3zyemble CUCTEMBI CUMCIIEHUA,
aIIeMEHTHl MaTtemathyeckoil joruku. OOmiee mnpencrasBieHne o [IK um uX BO3MOXKHOCTSX.
@®ynkuuoHanbHass cxema IIK, wmaructpanpHo-Paspenueiii  npuHnun noctpoenus IK.
Amnmnaparssle cpenctBa [IK: Mukponponeccop, onepaTuBHas U K31 NaMsITh, BHEIIHSS NaMSATh,
LIMHBI aJpeca, KOMaHJ W JAHHBIX, TAKTOBBIA TeHepaTop. IIpHMHIMI OTKPBHITONH apXUTEKTYpBI:
CHCTeMHasl IIMHa, pa3psaHocTh. [lepudepuiinbie ycrpoiictsa I1K: knaBuarypa, Mbllb, MOHUTOP,
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npunTep 1 Ap. OCOOEHHOCTH TNpENCTaBIEHUs JaHHBIX Ha MAlIMHHOM ypoBHe. [IpenmymectBa
U(PPOBOro MpEACTaBICHUS HHGOpPMALMK TEpe]l AaHAJIOTOBBIM IPEACTaBIECHUEM: BBICOKOE
Ka4eCcTBO 3allUCH M OTOOpakeHUs HH(GOpPMAIMM, MPOCTOTA M HAJESKHOCTh TyOIMPOBAaHUS
(konmupoBanus) uHopMmaruu 0e3 moTrepu KadecTBa. CHCTEMBbI CUHCICHHS (JE€CSITHYHAS,
JIBOMYHAs, BOCBMEpUYHAs, ILECTHAJIaTepUyHas), MpaBWia IepeBoJa U3 OJHOW CHCTEMBl B
Ipyryr. DJEMEHTbl MaTeMaTHYeCKOW JIOTHKH: TOHSATHS (OPMaTbHOW JIOTMKH, OCHOBHBIC
JIOTMYEeCKHUe onepanuu U popMylibl, Jorndeckre ocHoBbl padboTsl I1K;

® KOMITBIOTEPHBIE CETH: TOIOJIOTUHM CeTeH, UX XapakTepucTUku. KommbrorepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB W Pa3IMYHBIX YCTPOMCTB, 00eCHeUMBAIOMINX HWH(POPMALMOHHBIN
OOMEH MeXIy KOMIBbIOTEpaMH B CETH 0€3 HCIOJb30BAHUS KAKUX-THOO MPOMEKYTOUHBIX
Hocutenell uadopmanuu. Tononoruu cereld: 3Be3Has, MIMHHAs, KoiblieBas. CeTH 3aKpbITOro
TUIA: JIOKAJbHBIE M paclpe/ielieHHbIe CeTH, KOPIOopaTuBHbIE ceTH. [IporpaMMHO-TeXHHUYECKOE
o0ecrieueHue: ajantep, KOTOPBIM yIpaBiseTcs CHENUaJbHOW IpOrpaMMo JpaiiBepoM;
ONEpallMOHHAs  CHCTEMa, YIPaBIAIOLAs KOMIIBIOTEPOM, IPEJOCTaBIAIONIUM  PECYPCHI;
IPOTOKOJIBI - 0COOBIE SI3BIKH, Ha KOTOPBIX OOMEHHMBAIOTCS MH(OpMAIMEel KOMITBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'no6anbubie cetu paszauynoro maciraba (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxxnoctu cetn HMuTtepner. OnektponHas mouta. J[octym k
uHpopmanmoHHeIM pecypcam. Cucrema TenekoHpepeHuil. Anapecanus W TPOTOKOJBI B
HNuTepHer;

e MyJIbTUME/INA — TUAJIOTOBAass KOMIIBIOTEpHAs cHCTeMa, 00ecreunBaromias CHHTE3 TEeKCTa,
rpaduky, 3ByKa, peud W BUACO. Y CTpPOWCTBA MyJbTHUMennua. TpeOoBaHUS K MYJIbTHMEIUNHBIM
CpeAcTBaM KOMIIBIOTEPOB. PacimpeHHble BO3MOKHOCTH 00pabOTKH, NpeoOpa3zoBaHus, CUHTE3a
uH(popManuu (KOMIBIOTEpHAS aHUMAIWs, MOAU(UKAIHS N300paKeHUH, TpeXMEpHast rpaduka).
MynbTuMeauiinele mporpammsl. [Iporpammsl pejakTHpoBaHKs, MOHTa)Kka 3ByKa M BHJie0. Buzeo-
peNaKkToOpel, MOAYIH CHeUPPPEKTOB, MOHTAKHBIE CTYJUH. OJEKTPOHHBIC TPE3CHTALUU
(ocHoBHbBle BO3MOkHOCTH MS PowerPoint), sTambl co3manus mnpeseHTaluil, CTPYKTypa
MPE3eHTANI U OCOOCHHOCTH PabOTHI C PEAAKTOPOM.

3.2. IIporpamMmmHOE 0OECTICUCHHE:

® CTPYKTypa OIEPalMOHHBIX CHCTEM, TaKeThl MPHKIaAHbIX mporpamMm, Microsoft Office.
Knaccudukanust nporpammubix cpeactB. CUCTEMHOE M MPUKIAIHOE mporpaMMmHoe obecrieuenue [1K.
0630p onepaunonsbix cucteM (OC). [Tpunnuns! co3nanus u cocras OC: aapo, uHTEpdeEiic, TpaiiBepsbl.
Kparkas xapakrepuctiuka WINDOWS, Paznennsriii npuniun nocrpoenusi. Cpexa WINDOWS: okHa, nx
3JIEMEHTHI, paboTa B MHOTOOKOHHOM pexkume. Pabora ¢ oobekramu WINDOWS. Spnbiku u pabota ¢
Humu. llanku: co3maHue, TEpeMMEHOBAHHE;, KOMHMPOBAHHWE M IEepeMelleHHe OOBEKTOB (TAarmoK W
ApIIBIKOB), yaajneHue oObekToB. Kop3una u ee HaszHaueHue. Hactpoiitku WINDOWS: nara u Bpewms,
HACTpOIiKa MBIIIN, SKpaHa. DIEeMEHThl TeXHu4Yeckoro cepsuca [IK: ycraHOBKa onepanioHHON CUCTEMBI,
CO3/laHME MHJUBUAYAJbHOW OMNEpalMOHHOM Cpelbl  IO0JIb30BaTelNs, MOJAEpP)KKAa IEeJOCTHOCTH
UHOPMAIINH, pacIIUpEeHNe U MOJCPHHU3AIHS KOHPHUTYpAIMH allllapaTHBIX M MPOTPAMMHBIX CPEZICTB

e TexcroBelil pepaktop WORD, penaktopsl MaTeMaTHyecKUX M XUMUYECKUX (opmys. OCHOBBI
UCIOJIb30BaHUS MPOrpaMM OOIIEro HazHaueHHs (KpaTKuil 00630p) Ha MpHUMepax TEKCTOBOI'O peJaKTopa
WORD, penaktopoB mMaTeMaTHYECKUX U XUMHYECKUX (PopMys. OCOOEHHOCTH TEKCTOBOTO pPEIaKTopa
WORD. Bpoxg u pemaktupoBanue TekcTa. KomumpoBaHue u mnepemenieHHe OOBEKTOB, pabora ¢
tabmuiamu. Beibop Buza, pasmepa mpudra, GopMaTHpoBaHHe CUMBOJIOB U ab3aneB. KomupoBanue
dopmata. OcoOeHHOCTH CO3JaHMsS CCBUJIOK, ornaBieHud. Co3laHue JOKYMEHTOB pAa3IMYHBIX (Hopm
(cTaHmapTHBIX U HECTaHAAPTHBIX). Mcnonb30BaHKuEe peJakTopa MaTeMaTHudecKux (OpMyi B TEKCTOBBIX
JNOKyMeHTax. Penakrop xumuyeckux (opmyn, HazHaueHHEe M ocoOeHHocTH pabotbl. KommpoBanue
XUMHYECKHX (POPMYIT B TEKCTOBBIC JOKYMEHTHI.

eCucrema ympasineHuss 6Oaszamu ganHbix ACCESS: coszmanme monb3oBatensckux CYB/,
¢dopmupoBaHue 3ampocoB, oT4eToB u (Gopm. HMHpopmannonusle cuctembl. CHCTEMBI yIpaBIEHUS
O6aHkamMu W 0a3aMu AaHHBIX. PensiuonHas mozaenb JNaHHBIX. CTpyKTypa 3amMcd, METONbl JIOCTyma K
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uHpopmanuu. O6meH gaHHbIMU ¢ apyrumu npuioxkeHustMu WINDOWS: TekcToBBIMU peaakTopaMu H
9JIEKTpOHHBIMH TaOymiamu. Pensimonnas 6a3a manHbix ACCESS. ['maBHOe OKHO, MEHIO KOMaHI,
naHenb MHCTpyMeHTOB. Co3naHue M OTKpbITHE 0a3bl JaHHBIX. BBOA M pegakTHpOBaHUE aHHBIX B
pexxume TabiuIbl W pexuMe KOoHCcTpykropa. dopmupoBaHHe 3ampocoB. 3anpochkl IMPOCThIE U
MHOroTabauuHble, 3anpocbl ¢ yciaoBusaMu. Co3ganue ordyeroB M (opM. TexHomorus peanusanuu
npocreimux 3aaau cpeacreamu CYBJl ACCESS.

e Perienue BRIYMCIUTENBHBIX 337124 ¢ ucnoiab3oBanueM EXCEL: o6paboTka Tabmull, mocTpoeHue
rpadMKOB U AMarpaMM, BBIUMCIIEHUE MAaTpUYHbIX BblpakeHUi. HazHaueHnue snekTpoHHbIx Tabmuy (MS
EXCEL). Ocobennoctu TtabmuyHoro mpomeccopa EXCEL u wucmonp3oBaHue ero uisi pelIeHHS
MH(POPMALMOHHBIX ¥ HHXEHEPHBIX 3a1au. Texuuka padotsl ¢ EXCEL. Oxno EXCEL. AbcomotHas u
OTHOCHUTENIbHAs ajpecauus. BplaeneHue sueek, IepeMelieHue Mo pabodeMy jaucty. Pacuer mo
dopmymnam. Konuposanue popmyi. [loctpoenne rpaduxos. Pacyer GpyHKIIMOHANBHBIX 3aBUCUMOCTEH U
MOCTpOeHHe rpaduIeCcKUX M300pakeHHH ¢ ucnoyib3oBanueM cranaapTHeix GyHkuit EXCEL u mactepa
¢ynkuuii. [ToctpoeHue MoBepXHOCTEH € MCIIOJIB30BaHMEM MacTepa auarpamm. Pabora ¢ Tabmauumamu.
dopmarupoBanue, opopmienue Tadmui. Yucnoseie U moib3oBareabckue GpopmaTsl. CBOIHBIC TAOIHIIBI.
[Toctpoenue nuarpamm. Pa3paboTka W peanuszanus MOPOCTEHIIMX AJITOPUTMOB C MCIOJIb30BaHHEM
Bo3MoxkHocTei EXCEL (HaxokIeHre MakCuMallbHOTO (MUHHMAIBHOTO) 3JIEMEHTa BEKTOPA U MaTPHUIIBL,
HaXO0XJ/IEHUE CYMMbI 3JIEMEHTOB BEKTOPA U MaTPHUIIbI, BBIYMCIEHUE MATPUYHBIX BHIPAKEHUI ).

3.3. AlropuT™MBI U OCHOBBI IPOTPAMMUPOBAHHUS:

e AIropuTM™MbI, THUIBI anroputMoB. llonsTHe anroputma u ero cpoictBa. CrocoObl 3amucu
anropuT™MoB. Pa3aenHplil IPUHLIMII TOCTPOCHUS aITOPUTMOB U IPOTPaMM.

® XapaKTepUCTUKU  S3bIKOB  INporpaMmupoBaHus. OCHOBHBIE CTPYKTYpbl M  NPUHIIMIIBI
CTPYKTYpPHOTO  IporpamMmupoBaHusi  wunoctpauusd. CTpyKTypHOE  IpOrpaMMHUpPOBaHUE,  €ro
ocobeHHocTH. TexHonoruss OO0BEKTHO-OPUEHTUPOBAHHOTO IPOrpaMMHPOBAHUS; CBOICTBA S3BIKOB:
HaCJIC/IOBaHUE, WHKAICYJAIHS, MOMUMOphu3M. [TOHATHS SI3BIKOB: KJIACChl M OOBEKTHI. JBOJIIOLUS U
KJaccu(uKanus sI3bIKOB NporpaMmMupoBanus. [IoHATHSA TpaHCIALMM, KOMIWISALUN, HHTEPIPETaluH, UX
pasnnuus. bazoBble anropuTMuUecKue KOHCTPYKIUH (ClIeZIOBaHHUE, BETBIEHUE, TIOBTOPEHUE), IIPUMEPHI
ux peamuzauuu. OCHOBHbIE KOHCTPYKLMH SI3BIKOB IPOIPaMMHUPOBAHUA. SI3bIKM MpOrpaMMHpPOBaHUS
BBICOKOI'O YPOBHSI.

e BoiuncnuTenbHble alrOpuTMbBl M IMpOrpaMMHble peanu3anuu Ha VBA g oOpaboTku
uHpopmanuu Ilpomecc pemeHuss 3agay Ha kommbiorepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIC OIEpaTopbl fA3bIKa, MpoueAypbl W (yHKUuU. PazpaboTka W peanuzanus NpoOCTEHIINX
aNropuTMOB 00paboTKu WHpOpManuu (pemeHne 3aaad ¢ OJHOMEPHBIM W MHOTOMEPHBIM 00BEMOM
uHpopmManun). YucieHHble METO bl aHAJINM3a OJTHOTO HEIMHEHHOI0 YpaBHEHUs: TIOUCK KOPHEH, pelienne
3a/la4il OJHOMEPHON ONTHMHU3ALMU (HaXO0XKJIEHHE TOYeK MaKCUMyMa U MUHUMyMa (yHKUUN). MeTobl
CTaTUCTHUYECKOW 00pabOTKM pe3ylbTaTOB H3MEPEHUH OJHOW BEIMYUHBI: BBIUUCIEHHE TOYEYHBIX
(cpenHero, AUCIEpCUH, CTaHIAPTa) U HHTEPBAJIbHBIX OLIEHOK CIIYyYaliHON BEIMYUHBI.

3.4. 3amumra nHGOpMaLUH:

ANTOpUTMBI 3aIIUTHl HH()OPMALIMK: METOJIbI 3alUThl, KOMIIBIOTEPHBIE BUPYCHl U OOpb0a ¢ HUMHU.
[TonsTne 0O€30macCHOCTH KOMIBIOTEpPHOW HH(GOpPMALMU: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh
JaHHBIX, 3allliTa OT BHECEHMs] H3MEHEHHWH HEYNOJHOMOYEHHBIMU JIMIIAMU, COXPAHEHUE TaWlHbI
NEepenucCK B JJIEKTPOHHOH ceTu. MeToapl pealn3alud 3aluThl MHOOPMAIMM: MPOTpaMMHBIE,
anmnaparHble, opraHu3alnuoHHble. VcTopus BO3HMKHOBEHHS BHPYCOB U aHTUBUPYCOB. CrocoObl
3apakeHUs, 3amuThl U OoppObl Cc Bupycamu. OcoOEHHOCTH paboOTHl AITOPUTMOB BHUPYCOB:
PE3UIEHTHOCTh, MOJMMOp(UYHOCTh U camomudpoBanue. KommnbploTepHble BUPYCHI, UX crienuduka u
anTuBHupycHble nporpammsl (Kacnepckuit, Dr. Web, Avast, AVG). CnocoOsl mudpoBanus u nepenadu
UH(pOpMalLIMU Ha JajdbHHUE paccTOosHUsA. OTKPHITBHIN U 3aKpBITHIN KITt0uM mudpoBanus. ledparmentanus
JTUCKaA.

4. O0beM yueOHOI TUCIUIIHHBI
‘ Bupl yueOHoI paboThI ‘ B 3a4eTHbIX ’ B akazgem. gacax ’ B actponowm. ‘
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eIMHUIIAX qacax
OO0masi Tpy10eMKOCTh M CHUILIHHBI N0 3.0 108 81
Y4eOHOMY IJIAHY
Kounrakthas pa6ora (KP): 0,34 12 10,5
JlabopaTopnsbie 3ansatust (J1ab) 0,28 10 7,5
ITpaktuyeckue 3ansatus (I113) 0,06 2 3
CamocrositesbHas padora (CP): 2,56 92 67,5
Pacuetno-rpaduueckue paboTsl 0,6 20 15
Pedepar 0,3 10 7,5
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 1,72 62 45
Bupa xouTpoJsi: 3a4er / 3k3amMeH 0,10 3auer 3auer (3)

(4)

AHHOTaNus padoyeil NporpaMMbl TMCUUILIAHBI
«®Puszuka» (b1.65.07)

1. Heab IMCHMIVIMHBI — IpUOOpEeTeHNE CTYJACHTAMHU 3HAHUU 1O OCHOBHBIM paszzienaMm (pU3MKH U
YMEHUIO IPUMEHSTh UX B APYTHX €CTECTBEHHOHAYYHBIX AUCLUIIMHAX.

2. B pe3yabTare H3y4YeHHs AUCHHUILUIMHBI O0y4yamolmuiicsi M0 mnporpaMme OakajiaBpuara
JTOJI2KeH:

Obnaoams cnenyomumu obmenpodeccuonansupiMu  (OIIK) u npodeccuonansubivu  (11K)
KOMIICTCHITHSIMHU:

CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI (M3UKH B MPOECCHOHATHHON
nesrenapaoctr (OITK-1);

TOTOBHOCTH MCITIOJIb30BaTh 3HAHUS O COBPEMEHHOU (pH3M4ecKol KapTHHE MUpPA, IPOCTPAHCTBEHHO-
BPEMCHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIICCTBA I TIOHUMAaHHUS OKPYXKAIOMIETO MHpA M SBICHUN
npuposl (OITK-2).

3uams:
¢dbusznyecKkue OCHOBBI MEXaHWKH, (GU3MKM KoJeOaHWl W BOJH, DSJEKTpUYECTBA U MAarHeTusMa,
AIIEKTPOIUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKH, KBAHTOBOU (DU3UKH;
CMBICT (YHIaAMEHTAIBHBIX (PU3NYCCKUX 3aKOHOB, MPHHIMIIOB W TOCTYJIATOB; WX (DOPMYJIUPOBKU W
TPaHULIBI TPUMEHUMOCTH;
CBSI3b MIUPOKOTO Kpyra PU3HUYECKUX SIBJICHUN C PyHIaMEHTALHBIME IPUHIIMITAMA U 3aKOHAMU (DU3UKH;
OCHOBHBIC METOJIBI PEIICHHS 33/1a4 110 OIMMCAHUI0 (DU3UYECKHUX SBIICHHIA,
METO/Ibl 00paOOTKH PE3YNIbTATOB (PU3UUECKOTO IKCIIEPUMEHTA.

Ymems:
MPUMEHSTh TEOPETUYECKHME 3HAHHUS M DKCIEPUMEHTANbHBIE METOJbl HCCIEAOBAaHUS TMPU PEIICHUU
npodecCHOHANBHBIX 33a4;
MIPOBOJIUTH PACUYETHI, OCYIIECTBIIATH aHATM3 M HA OCHOBE 3TOTO JIEJIaTh 00OCHOBaHHBIE BHIBOJIBI,
AHAIM3UPOBATh PE3YNIBTATHl HAONIOJACHUNA W JIKCIICPUMEHTOB C NMPUMEHCHHEM OCHOBHBIX 3aKOHOB U
MPUHIIUIIOB (DU3HKHY;
OTIPEICIIATh XapakTep (PU3MUECKUX IMPOIECCOB MO KOMILIEKCY IKCIEPHUMEHTATBLHOW MHPOPMAIUU MIPU
MOMOIIH rpaUKOB, TAOIUIl U ypaBHEHUII;
MPEJICTaBISITh 00pabOTaHHYIO SKCIEPUMEHTAIBHYI0 W TEOPETHYECKYI0 HWH(GOpPMAIMI0O B YCTHOU U
MUChMEHHOU (hopMe, B TOM YHCIIE C HUCIIOJIb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoemy:
HABBIKAMU Pa0OTHI ¢ IUPOKUM KPyroM (HU3MUecKuX IpuOOpOB U 000PYAOBAHNUS;
HaBbIKAMU 00OCHOBAHUS CBOMX CYXKICHHI U BEIOOpA METO/1a UCCIIEOBAHNUS,

3. Kparkoe conep:kaHnue IHCHUIINHBI:

Cemectp 2
Bsenenue
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[Tpeamer ¢pusuku. MeToas! GPU3NIECKOTO UCCIEIOBAHNUS: OIIBIT, TUTIOTE3a, SKCIIEPUMEHT, TEOPHSL.
1. ®u3nyeckne OCHOBBI MEXaHUKH

IIpenmer  kunematuku.  Ilepememenue,  ckopocTh,  yckopeHue.  Kunemarnueckue
XapaKTEPUCTUKHU BpalIaTEIbHOIO JBM)KEHHUS. 3akoHbl HbIOTOHAa. 3aKOH BCEMHPHOrO TATOTEHUS.
JIBukeHue Tena NMepeMEHHOW MaccChl. 3aKOH BCEMUPHOTO TATOTEHHUA. J[BH)KEHHE Tejla NepeMEHHOMN
Maccel. YpaBHeHus Memepckoro. @opmyna lunonkoBckoro. Ynpyruili ¥ HEynpyrui ymapbl IIapoB.
MoMeHT MHepUUM MaTepHaJbHOM TOYKM M TBEpAOro Teia. KuHemMaTMKa TrapMOHMUYECKUX KOJICOaHMI.
HMuddepenunansHoe ypaBHEHHE FapMOHHYECKHUX KoseOaHuil. [IoHsATHE 0 3aTyXalomuX U BBIHYKICHHBIX
Kosiebanusx. BonHoBoe nBrxenne. BoiaHbI poaoIbHBIE U IONIEPEYHEIE.
2. OCHOBBI MOJICKYJIIPHOH (DU3UKH

DOneMeHThl TepMOJMHAMUKM U (QHU3MUecKoi KuHeTHKH. WpaeanpHblii ra3. Pacmpenenenue
bonpiiMana wu ero oOmedusndeckuii cmbici. PeanpHbIii Ta3. YpaBHeHue Ban-nmep-Baanbca.
Tepmoannamuyeckuii Metonl B ¢usuke. PaBHOBecHble cocTostHus. Hauanma TepmommHamuku. [[WKier
DHTpONUsT M €€ CTaTUCTHYEeCKOe TolKoBaHue. SIBmenue mnepenoca. Juddysusa. 3akon Duka.
TennonpoBoaHocTs. 3akoH @ypre. BHyTpeHHee Tpenue (BI3kocThb). 3akoH HpioToHAa.
3. DIEKTpOCTaTHKA U MOCTOSHHBIN 3JIEKTPUUYECKUI TOK

3akon  Kymona.  Teopema  Octporpaackoro-I'aycca.
3JIEKTPOCTATHYECKOM I10JI€.
Cemectp 3
1. DnekTpoMarseTusm

3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopennia. Marnetuku. DaeKTpoOMarHuTHas
MHAYKLIUA. YpaBHeHUe MakcBeiuia.
2. Onrtuka

Wntepdepentus BonH. Jdudpaxuus BonH. [lomspuszauus BonH. TemnoBoe uznmyudeHue. 3aKoH
Kupxroga. I'mnoreza I[lnanka. KBanTtoBoe 00BsicHeHWEe TeruioBoro m3nydeHus. Dddext KommroHa.
Snepnas monens atoma. Iloctynarsl bopa. Atom Bogopozaa no bopy.
3. DneMeHTHI KBaHTOBOW (hM3UKH

I'unore3a ne bpoiina. BonnoBoe ypaBHenue IllpenunHrepa ajis CTallMOHAPHBIX COCTOSIHUM.
Omnpitel LtepHa-I'epnaxa. MHoOroanekTpoHHbIH atoM. Dddext 3eemana. [Ipunmun [laymu. KBantoBeie
cTaTucTHueckue pacnpenenenus bosze-Oitnmreiina u ®depmu-upaka. Pononbl. 3akonbsl [leGas u
OliHmTeiiHa. XapakTepUCTUKHU spa: 3apsj, Macca, SHEPIus CBSA3M HYKIOHOB. SIIepHblE peaxkiuu.
@yH/IaMEHTAJIbHBIE B3aUMOJIEUCTBHUS M1 OCHOBHBIE KJIACCHI JIEMEHTAPHBIX YaCTHII.

Hunons.  JudnekTpukun B

4. O0beM y4eOHOH JUCHUIIMHBI

Bcero 2 cemecTp 3 cemectp
Butpr yueOHoit paboter 3a4. ex./ 3a4. e/ 3a4. ex./
aK.uac aK.uac aK.uac
Oo0mas TpyA0eMKOCTh AUCHMUIIJIMHBI 10 y4eOHOMY 10/360 5 0/180 5 0/180
ILUIAHY ’ ’
KonrakrHas padora (KP): 0,89/32 0,33/12 0,56/20
Jlexuun (JIex) 0,33/12 0,11/4 0,22/8
Jlaboparopusie 3ansaTus (J1ad) 0,22/8 0,11/4 0,11/4
IIpaktuaeckue 3ansatus (113) 0,33/12 0,11/4 0,22/8
CamocronrenbHasn padora (CP): 8,61/310 4,42/159 4,19/151
Bun xoHTpoJs: 3a4eT / IK3aMeH 05/18 JK3aMeH JK3aMeH
’ 0,25/9 0,25/9
Bcero 2 cemecTp 3 cemectp
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Bunst yueOHO paboTh 3a4. ex./ 3ay4. ef./ 3a4. ex./
acTp.yac acrTp.4ac acTp.yac
O0mas TPyA0eMKOCTh JHCUMILIHHBI 10 Y4eOHOMY 10/270 40/108 6.0/162
IUIAHY ' ’
KonrakrHas padora (KP): 0,89/24 0,33/9 0,56/15
Jlexumn (JIek) 0,33/9 0,11/3 0,22/6
JlaGopaTtopusie 3ausaTus (J1aod) 0,22/6 0,11/3 0,11/3
Ipaxtrueckue 3ausatus (113) 0,33/9 0,11/3 0,22/6
Camocrositenbnas padora (CP): 8,61/232,5 4,42/119,25 |4,19/113,25
Bun xoHTpOJIs: 3a4eT / 3K3aMeH 05/135 JK3aMeH JK3aMeH
' ’ 0,25/6,75 0,25/6,75

AHHOTaUA padoyeil NPOrpaMMbl IUCHUTLIHHBI

«O6masi u Heopranmveckasi xumus» (b1.5.08)

1. Heab AMCHMIUIMHBI — MPHOOpPETEHNE 3HAHWHA W KOMIIETEHIHHA, (HOPMUPOBAHHE COBPEMEHHBIX

Hpe,I[CTaBJ'IeHI/Iﬁ B o0J1acTu TCOPCTUYCCKNX OCHOB XMMHNU U XHUMHU 3JICMCHTOB.

2. B pe3yabTare H3y4YeHHs AUCHMILUIMHBI o00yyalommiicss mo mnporpamMme OakajaBpuarta

JTOJIZKEH.

Obnaoams crnenyromumu oduienpodeccruonanbubiMu (OITK) komnereHusmu:

— CIIOCOOHOCTBIO M T'OTOBHOCTHIO MCIIOJIB30BaTh OCHOBHBLIEC 3aKOHBI

JUCHHUIUIAH B podeccruonanbroi aesreiapaoctu (OIIK-1);

— TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHWA O CTPOCHUH BCIICCTBA, MPUPOIAC XUMHYCCKOM CBSI3U B
Pa3JIMUHBIX KJIaCCaX XUMHUUYCCKUX COCIII/IHCHI/Iﬁ 11 ITIOHMMaHHUA CBOICTB MarceprajioB Hu

C€CTCCTBCHHOHAYYHBIX

MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B Okpyxaromiem mupe (OITK-3).

3nams:
— DIIEKTPOHHOE CTPOCHUE aTOMOB M MOJICKYJT;

— OCHOBBI TCOpHH XHMHYECKOH CBSI3H B COCAUMHCHUAX Pa3HbIX THUIIOB, CTPOCHHUC BCIICCTBA B

KOHACHCUPOBAHHOM COCTOSHUU;
— OCHOBHBIC 3aKOHOMCPHOCTH IIPOTCKAHUSA
PAaBHOBCCHOI'O COCTOSAHUSA,

— MCETOABI OIMMCAHUA XHUMHUUYCCKUX paBHOBeCI/Iﬁ B pacTBOpPax JJCKTPOJIUTOB, CTPOCHUC U CBOMCTBA

KOOpANHAINOHHBIX COCHHHGHHﬁ;

— XHUMHYECKHE CBOMCTBA DJIEMEHTOB PA3JIMYHBIX I'PYIIT HepI/IOI[PI‘{eCKOﬁ CHCTEMBI M UX Ba)KHEUIIINX

COCJIMHEHMH;
Ymems:
—  BBIIIOJIHATE

OCHOBHBIC XUMHUYCCKUEC

perneHust TpoecCHOHAIbHBIX 3a/1a4;

oTeparu,

XUMHUYECKUX  IPOLCCCOB

ONpPENENATh
XapaKTEPUCTUKU XUMUYECKUX PEAKLIMI U PABHOBECHBIE KOHLIEHTPALMU BEILIECTB;
— HCIIOJBb30BaTh OCHOBHBIE XMMHYECKHUE 3aKOHBI, TEPMOJIMHAMUYECKHE CIIPABOYHBIC JAHHBIE IJISI

U  XapaKTepUCTUKH

TEPMOAUHAMHUYCCKUC

— IMPOTrHO3UPOBATH BIUAHUC PAZTINYHBIX q)aKTOpOB Ha PAaBHOBCCHUC B XUMHUUCCKUX PCAKIUAX

Braoems:

— TCOPETUUCCKUMHU MECTOAaMHU OITMCAHUSA CBOICTB IOPOCTBIX W CJIOKHBIX BCIICCTB Ha OCHOBE

AJNIEKTPOHHOTO CTPOEHHUS UX aTOMOB M TOJIOKEHHS B HEPUOAMYECKON cHCcTeMe XHUMHUYECKHUX
JJIEMEHTOB;

SKCIIEPUMEHTAJIbHBIMU METOJIaMU  OTpEENIEHUs HEKOTOPBIX (U3NKO-XMMHUUYECKUX CBOWCTB
HEOPraHMYECKUX COEAMHEHUN.

3. KpaTkoe cofep:kaHue AMCHUIIUHBI:

CrtpoeHue aTOMOB U IEPUOJUYECKUI 3aKOH.
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BonHoBble  cBoiicTBa  MaTepHalbHBIX  O0BEKTOB.  YpaBHeHue ne bpoins.  CooTHomeHue
HeonpeneneHHocTel [ elizenoepra. [lonsTre 0 kBaHTOBOM MexaHuke U ypaBHeHuH [lIpenunrepa.
CoBpemenHas (GopMyJIHMpOBKa IMEPUOANYECKOrO 3akoHa. llepuoamueckas cucrtemMa M €€ CBA3b CO
CTpPOCHHEM aTOMOB. 3alOJHEHHUE 3JIEKTPOHHBIX CIOEB M 00O0JI0OUEK aTOMOB B MEPHOJUYECKON CHCTEME
anementoB J[.M. MennaeneeBa. CteneHn OKuUCICHUS. BaxHeWIne OKUCIUTEIN W BOCCTAaHOBUTEIH.
BaxHelilne cxembl IPEeBpaLEHUs BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

XUMHYECKas CBSA3b U CTPOECHUE MOJIEKYIL.
KoBasieHTHast CBsi3b, OCHOBHBIE TIOJOKEHHMSI METOJA BaJEHTHBIX CBs3el. PaccMoTpenue cxem
NEepeKpHIBaHUS aTOMHBIX OpOWTanel mpu oOpa3oBaHUM CBA3ei B MoJieKyslaxX. OCHOBHBIE MOJOXKECHHUS
MeToaa MoJeKyspHbIx opoutaneit (MO JIKAO). OOuue cBeneHns 0 KOMIUIEKCHBIX COCTUHEHUSX, X
cTpoeHue. MeXMOJeKyJIspHas M BHYTPUMOJIEKYJSIpHAs BOJOpOJHasi CBsA3b. VIOHHas CBsI3b Kak
npelenbHbId  cioyyail  KoBaJeHTHOM  cBsizu. OOmMe MNpeicTaBleHUs O  MEXKMOJICKYISIPHOM
B3aMMOJIEHCTBUM: OPUEHTALMOHHOE, UHIYKIIUOHHOE, TUCIIEPCUOHHOE B3aUMOACHCTBHUSI.

DHepreTuka peakiuii 1 XMuMUYECKOEe pAaBHOBECHE.
[TonaTne 0  XUMHYECKOH  TEPMOJMHAMUKE,  TEPMOJMHAMUYECKHE  (YHKIMM  COCTOSIHHA
(xapakTepuctuueckue (yHKIUHK). XUMUYECKOe paBHOBecue. VICTHHHOE W Kaxylleecss paBHOBECHS.
KoHcTaHTa XMMHUYECKOro paBHOBECUS. DJIEKTPOXMMMUYECKHE IPOLECCHI, MOHATHE OO0 3JIEKTPOIHBIX
NOTeHIMAaNaxX. OJEKTPOABMKYIIAs CUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUA W KpPUTEPHl
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI POLIECCOB.

PaBHOBecus B pacTBopax
[Tpoueccrl, compoBOXKIAIOUIME OOPAa30BaHME JKUIKUX HCTHUHHBIX pPAacTBOPOB HEAIEKTPOJIUTOB U
3JIEKTPOJIUTOB. ACCOLUMUPOBAHHBIE M HEACCOLMHUPOBAHHBIE 3JIEKTPOJUTHI. CTENEeHb HUCCOLUALUU.
Koncranra nuccoumanuu. PaBHOBecue B CHUCTEME, COCTOSALIEH M3 HACBILIEHHOIO pacTBopa
MajopacTBOPUMOrO 3JEKTPOJIMTA W €ro KpucTajuioB. PaBHOBecMe B pacTBOpax KOMILJIEKCHBIX
coenquHeHuil. PaBHOBecue auccoluanuu BOJbl, HOHHOE MPOU3BEIACHHE BOJbI U €r0 3aBUCHUMOCTb OT
temneparypsl. lllkana pH. ['maponus conei.

CKopocThb peakiuil 1 KaTtaaus.
[lonsiTue 0 xumMuuyeckoi kuHeTuke. OTHOCTAAUINHBIE U CIOKHBIE PEaKIMU. 3aKOH JEHCTBYIOLIUX MaccC.
KoncTanTta ckopoctu peakiiuu. MoieKyaspHOCTh U MOPAJOK PEAKIMH. 3aBUCUMOCTb CKOPOCTU PEaKLuU
OT TeMIEPATypPbl; SHTAIBIUS AKTUBALMU. | OMOT€HHBIN U F€TEPOreHHBIN KaTalus3.

XHMHS S- U P- DJIIEMEHTOB

Bonopoa-nepBblil 2J1EMEHT NEPUOINYECKON CUCTEMBI, €70 ABOWCTBEHHOE MOJIOKEHHUE. DIIEMEHTBI
1-2wu 13 - 18 rpynn nmepuoguuecKod CHUCTEMBbl. 3aKOHOMEPHOCTH B H3MEHEHMU DJIEKTPOHHBIX
KOH(pUrypauui, BeIUYMH paJNyCOB, 3JIEKTPOOTPULIATEIILHOCTH M DHEPrUM HOHHU3AllMM aTOMOB.
TunuuHple CTENEeHW OKUCIEHMsS. XHMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B
CTPOEHMM M CBOMCTBAaX OCHOBHBIX THIIOB coequHeHMil. [IpupoaHble coeauHEHMs, MOJIy4E€HUE U
IIPUMEHEHUE.

Xumus d- u f- anemenrtos

DneMeHTHI 3-12 rpymn nNepruoIuyecKor CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUHU JIEKTPOHHBIX
KOH(UTYpaluii, BEIWYHUH pPAAUYCOB, SHEPTrUM HMOHU3AIMHU, XAPAKTEPHBIX CTENEeHEW OKHCIEHUS,
KOOpJMHAIIMOHHBIX YKcesl aTOMOB. [IprpoHble coeuHEeH s, OIYyYeHHE U COMOCTaBIeHUE (PU3HUECKUX
U XMMHMYECKHX CBOMCTB IPOCTBIX BemecTB. CTpoeHME M CBOMCTBA OCHOBHBIX THIIOB COEIMHEHUM.
OcoOennoctu f- 31eMeHTOB.

4. O6beM y4eOHOMH TUCIHUTITHHBI

Bcero 1 cemectp 2 cemMecTp
Bunpr yue6HOI paboTh B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
8 gacax ell. gacax ell. qacax
LT T OGN 12 432 7.0 252 | 50 | 180
AUCHUILIMHBI 110 y4eOHOMY
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MJIaHY

AyIMTOpHBIE 3aHATHS: 1,11 40 0,66 24 0,44 16
Jlexuuu (JIek) 0,33 12 0,22 8 0,11 4
[Ipaxktrueckue 3ansatus (I113) 0,44 16 0,22 8 0,22 8
JlaGopartopusie 3ansTus (J1ao) 0,33 12 0,22 8 0,11 4

CamocrosiTeqbHasi padora

(CP): 10,39 374 6,08 219 4,31 155

CamocTosSTelIbHOE HN3YUYCHHUEC

10,39 374 6,08 219 431 155
pa3zesioB AMCUUILIMHBI

Bua koHTpoOJIA: 3aUeT / IK3aMeH 0,5 18 0,25 9 0,25 9
Bcero 1 cemectp 2 ceMecTp
Bunet yueGHoi paboTh B3au. | Bactp. | B3au. | Bacrtp. | B3au. | Bacrp.
el. yacax el yacax el. yacax
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 12 324 7 189 5 135
ILUIAHY
AyIuTOpHBIE 3AHATHS: 1,11 30 6,0 18 0,44 12
Jlexumn (JIek) 0,33 9 0,66 6 0,11 3
[Ipaktuueckue 3ausarus (I13) 0,44 12 0,22 6 0,22 6
JlabopartopHsle 3ansTus (J1ao) 0,33 9 0,22 6 0,11 3
CamocrosiTesbHasi padora

(CP): 10,39 280,5 0,22 164,25 4,31 116,25

(CaMOCTOATEIEHOE H3YHCHHE 10,39 | 2805 | 608 | 16425 | 431 | 116,25
pa3[IeHOB JTUCHUITJIMHBI

Buj koHTpoIs: 3a4eT / 3K3aMeH 0,5 13,5 6,08 6,75 0,25 6,75

AHHOTaNUA padove MPOrpaMMbl INCIATLIHHBI
«Oprannueckas xumus» (b1.5.09)
1. Heap AUCHUIUIMHBI — TIPUOOpPETEHWE CTYJASHTAMH 3HAHUW O CTPOCHHUU OPTaHWYCCKUX

COCHHHCHHﬁ, OCHOBHBIX XMMHYECKHX CBOMCTBaX PAa3JIMIHBIX KJIIACCOB OPraHUYICCKUX COCI[I/IHCHI/Iﬁ
N MCTOAax UX MOJYUYCHUS, KaK MPOMBIINIJICHHBIX, TaK U na60paT0pH1,1x.

2. B pe3yabTare u3ydyeHus AUCHMILIMHBI oOydawummiicds no mnporpamMme OakajaaBpuara
JOJIZKEH:

Obnaoams  cnenyromumu  obmekyabTypHbiMu  (OK) u  obmenpodeccuonansubiMu  (OIIK)
KOMITETEHIIMSMU:

— CIOCOOHOCTBIO K CaMOOpraHu3aIu U camooopazopanuto (OK-7);

— CIOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILUIMH B ipodeccuoHansHoi nesirenbaoctr (OIMK-1);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUS O COBPEMEHHOH (HU3MUECKOM KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUU BelleCcTBAa JJIs IOHUMaHUs
OKpyXaromiero mupa u seienuii npupoast (OI1K-2);

— TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHS O CTPOCHHM BEIIECTBA, MPUPOJE XHUMHUYECKON CBSA3M B
pa3IMYHBIX KJaccaX XHWMHUYECKUX COEIMHEHUH [JIs TMOHUMAaHUS CBOWCTB MaTepualoB U
MeXaHH3Ma XUMHYECKHX MPOLIECCOB, MPOTEKAIOINX B okpyxkaromem mupe (OI1K-3).
3uamo:
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— TEOPETUYECKHE OCHOBBI CTPOCHUS U CBOMCTB Pa3IMYHbBIX KJIACCOB OPraHMYECKUX COECTUHEHUI;
— CIoco0bI MOJIyYEHUs U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHU;
— OCHOBHBIE MEXaHU3MBI ITPOTEKAHUSI OPTaHUYECKUX PEaKLIUi;
Ymemy:
— TMPUMEHSTh TEOPETUYECKHE 3HAHUS IS CHUHTE3a OPraHUYEeCKUX COCIUHEHUU pPa3TuYHBIX
KJIACCOB;
— aHAJIU3UPOBATh U MPEJCKA3BIBATh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COCIUHEHUN;
— COCTaBJIATh CXEMbI CUHTE3a OPraHUYECKUX COCANHEHUH, 3aJaHHOTO CTPOEHUS;
Braoemy:
— OCHOBaMH HOMEHKJIATYpPBI U KIacCU(PHUKAIIMN OPraHUIECKIX COCTMHEHUI;
— OCHOBHBIMHU T€OPETHUYECKUMU MPEJICTABICHUSMHU B OPraHUYECKON XUMMUH;
— HaBbIKaMU 00OCHOBAHHUS PAllMOHATIBHBIX CIIOCOOOB MOTYYEHHSI OPraHUYECKUX BELIECTB.
3. Kparkoe coaep:xanue JMCUHIIHHbI

Homenkiiarypa opraHuueckux coeAuHEeHH. Teopusi XHUMHUYECKOrO CTPOCHHS U HACBIILICHHBIE
yraeBogopoas! (YB). [Ipupona koBanentHoi cBsizu. @opmynsl JIbtonca. @opmanbHblit 3apsan. DPheKTs
3amectuTenei. [IpoMexxyTouHble COSAMHEHUSI U YAaCTUIBl OPTAHMYECKUX PEAKIUIX. DHEpreTudyecKas
quarpamma peakuuu. Mexanusm peakiuu. Ctepeon3zomepusi, €€ BUIbI 1 0003HAYCHHUS.

Amudaruueckue coeauHeHus. HaceilieHHble W HEHAchIIeHHbIE YB. AJKaHbl, IUKIOATKAHbI,
QJIKEeHBI, aKUHBI, MOJIMEHBI (AuMeHbl). B KakIoMm Kiacce paccMaTpUBAIOTCS CIEAYIOUIHE pa3felibl:
U30MepHsi, HOMEHKJIATypa, (PU3UYeCKre M XUMHUYCCKUE CBOMCTBA, CITOCOOBI MONydeHHUs. MeXaHU3MbI
peakuuil. DHepreTuyeckas [uarpaMmma peakuuu.

Apomatudeckue coenuHeHus. Teopuu apomatudynoctu. CoennHeHHs1 OEH30JIBHOTO psija.

Uzomepus. Howmenkmnarypa. CrnocoObl monydeHus. XHUMHYECKHE CBOWCTBA. BiwusHue
3aMecTuTeneid B OCH30JbHOM KOJBIIE HAa HAMPaBICHHE H CKOPOCTh PEAKIUH AICKTPOPHILHOTO
3aMEILECHHUS.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3auerHbIx B akanem. B actponom.

Bup yaeOHo# paboTh CIMHULIAX gacax gacax

Oo6mas TpyA0eMKOCTh TUCHHUIJIHHBI 0 3.0 108 81
Y4eOHOMY IIAHY
KonTaktHas padora (KP): 0,33 22 16,5
Jlexmm (Jlek) 0,11 10 75
[Tpaktnueckue 3anstus (I13) 0,22 12 9
CamocrositeabHas padora (CP): 2,56 82 61,5
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 2,56 82 61,5
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢ 3aver ¢
0,11 OIlEHKOMH OIIEHKOM
(4) ®)

AHHOTaNUA padove NPOrpaMMbl U CIIUTIIHHBI
«Puznveckas xumus» (b1.5.10)

1. He.]Il) AUCHMIIVIMHBI — PACKPBITH CMBIC]T OCHOBHBIX 3aKOHOB, YIIPABJIAIOIIHUX XOA0M XUMHUYCCKOI'O
nmponecca, 1mokKa3aTb obiactu MMPUITOKCHUSA 3THUX 3aKOHOB W HAYYUTH 06yqaromeroc51 T'paMOTHO
IMPUMCHATH UX IIPU PECIICHUN KOHKPETHBIX TCOPCTUUCCKUX U MMPAKTUYCCKUX 3aaa4v.

2. B pe3yabTare u3ydyeHUusi AUCHMILIMHBI oOOydawumiics MO mnporpamme 0OakajaBpuarta
JOJIZKEH:

Obnaoams cnepyromumu  o0mekynbTypabiMu  (OK) u  obmenpodeccuonansasiMu  (OIIK)
KOMITETEHIIMSMU:
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CHOCOGHOCTBIO nu TOTOBHOCTH HCIIOJIBb30BaATh OCHOBHBIC 3aKOHBI eCTeCTBeHHOHay‘IHBIX
JUCHHUIUIAH B mpodeccronanbroi aesreiapaoctr (OITK-1);

TOTOBHOCTBIO  HCMOJB30BaTh 3HAHHUSA O COBPEMEHHOH (DM3MUECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIECTBA [UIsi TOHHUMAaHUs
OKpY’KaroIiero Mupa u siaeauii mpuposst (OITK-2);

TOTOBHOCTBIO HCIIOJb30BaTh 3HAHME O CTPOCHHUM BEINECTBA, MPHUPOJA XUMHUYCCKOW CBS3H B
pPa3IMYHBIX KJaccaX XHMHYECKHUX COCJIMHCHUH [ TOHUMAHHUS CBOWCTB MaTepUAOB U
MeXaHU3Ma XUMHUYECKUX MTPOIIECCOB, MPOTEKAIOIINUX B OKpysxatoiiem mupe (OITK-3).

3uame:

OCHOBHBIC 3aKOHBI (DM3MYECKONH XHMMHH, B3aHMOCBS3b (UINYECKUX H  XUMHYECKHX
XapaKTePUCTHK IPOIIecca;

MyTH OINpPEICICHHUS BAXHEHINNX XapaKTEPUCTHK XHMHYECKOTO pPaBHOBECHS (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOT'O BBIXOJA MPOJYKTA, CTCIIEHU MPEBPAIICHHUS HCXOJHBIX BEIIECTB) U
BIIUSTHUS PA3JIMYHBIX (PAKTOPOB HA CMEIICHHE XMMHYECKOTO PABHOBECHS;

YCIIOBUSL YCTAHOBJICHHS (Da30BBIX PABHOBECHU B OJHO- W MHOTOKOMIIOHEHTHBIX CHCTEMax,
BO3MOYXHOCTH Pa3JICJICHHS CJIOKHBIX CHCTEM Ha COCTABJISFOIINE KOMITOHCHTEHI;
TEPMOJUHAMHUYECKOE OIMCAHHE CBOMCTB HICAIbHBIX M HEHICATbHBIX PACTBOPOB, MOIXOJBI K
HAXO0XKJICHUIO MapPIHAIbHBIX MOJIIPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpa.

Ymemn:

MPUMEHSITh TEOPETUYCCKUE 3HAHUSA M IKCIIEPUMEHTAIbHBIE METOJIbI MCCISA0BaHUs (PU3UUEeCKOM
XUMHH [IPH PEIICHUH TPO(HECCHOHATBHBIX 3a/aY;

MPOBOJNTHh TEPMOJMHAMUYCCKUE PACUEThI, OCYIIECTBIIATh aHAJIW3 M HAa OCHOBE 3TOTO JENaTh
000CHOBAHHBIE BLIBOIBL,

MPEJICKa3bIBaTh M HAXOIUTh ONTHMAJLHBIC YCIOBHS IPOBEICHUS XUMHUYECKOrO TpoIrecca ¢
EJTBI0 TIOYYCHHSI MAKCUMAIIEHO BO3MOYKHOTO BBIXOJIa HHTEPECYIOIIETO TPOAYKTA;
MPEJICTaBIATh JaHHBIC JTA0OOPATOPHOIO MCCIEAOBaHUS B rpaduueckoil GopmMe M Ha OCHOBE
MOJIYYCHHBIX  3aBHCHMOCTEH  ONPENENIATh  COOTBETCTBYIOIIME  TEPMOAMHAMHYECKHE U
KHHETUYCCKUE XaPAKTEPUCTUKNA XUMHYECKON CHCTEMbI i XUMHYECKOTO TIPOoIIecca;

MPOBOJIUTh AHAIM3 M KPUTHYCCKH OIICHMBATH TOJYYECHHBIC JKCIICPUMCHTAIBHBIC JaHHBIC,
00001aTh 1 fenaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoempy:

KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOAOB (PU3NYECKOW XUMHUHM s pelleHus
KOHKPETHBIX MCCIIEIOBATEILCKUX 3a]1aY,

HAaBBIKAMHU ONPEIENICHUS COCTOSIHMSI PABHOBECHUS M CAMOIIPOU3BOJIBHOTO HAIpPaBIECHUS
XUMHUYECKOTO TpoIlecca;

nmprueMaMu OOpa0OTKH TIOMYYCHHBIX OIBITHBIX JAHHBIX JUUIS BBISBICHHUS W YCTAaHOBIICHUS
B3aMMOCBSI3€H MEXAY TEPMOJMHAMUYCCKUMHU CBOWCTBAMU ¥ (DH3UYECKHMH TapaMeTpamu
mpolecca;

3HAHUSIMH OCHOBHBIX 3aKOHOB (PM3WYECKOW XUMHH JUJIS COJIEPKATEIBHONW WHTEPIIPETAHN
TEPMOJUHAMHUYECKHIX PAcUETOB;

3. Kparkoe coaep:kanue TMCHHNIHHBI

XuMmHuueckass TepMOAWMHAMUKa. |-blii M 2-0M 3aKOHbl TEPMOJIMHAMHKH, mocTtynar IlraHka.

B3aumocBs3p TemnoThl, pabOTbl M WM3MEHEHHs BHYTPEHHEW SHEpruM B IPOIEccax C YydacTHEM
uaeanpHoOro rasa. TemnoéMKocTh TBEPABIX. JKHMIKMX UM Ta3000pa3HbIX BeELIECTB. TepMOXHUMHUSL.
Boruncnenne TemnoBbIX 3()(PEKTOB XMMHUYECKMX peakluid, mporeccoB (a3oBbIX IMEPEX0JIOB,
pacTBOpPEHHs U JPYTrux (U3NKO-XUMUYECKHUX NpolieccoB. DHeprus ['ub0ca u sneprus ['enbmrosnblia kak
KPUTEPUM HANpaBICHUS XHMMHUYECKOro mporecca. Pacuér aOcomoTHOW »SHTponuu. XHUMHYECKOe
paBHOBecHe. KOHCTaHTa XMMHMYECKOTO PAaBHOBECHS M METOABI €€ pacu€ra M SKCHEPUMEHTAIBHOTO
onpezeneHus. PaBHOBECHBIN BBIXOJ NMPOAYKTA, BIUSHUE JTABICHUS, TEMIEPATypbl, IPUMECH NHEPTHOTO
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ra3a Ha paBHOBECHBIM BBIXOA. YpaBHEHUS H30TepMbl M Hu300apsl Baut-I'odda. Craructuueckas
TepMoanHAMHUKa. Pacdy€r TepmomuHamuueckux (yHKIME Ha 0a3e MpeACTaBICHUH O CyMME IIO
COCTOSIHUSIM.

da3oBble paBHOBECUS B OJHOKOMIIOHEHTHBIX cucTeMmax. a3zoBble mnepexoisl u (azoBas
JuarpaMma COCTOSIHUS JJI1 OJAHOKOMIIOHEHTHBIX CHCTEeM. TpolHas Touka. YpaBHeHue Kianenpona-
Knaysuyca. 3aBHCHMMOCTb JaBJI€HMS HACBIIICHHOIO Inlapa oOT TeMmueparypbl. OmnpezneneHue
TepMOIMHAMHUYECKNX (QYHKIUHU mpouecca (azoBoro nepexoaa. Kpurndeckas temmeparypa.

Tepmoaunamudeckas teopust pactBopoB. Knaccudukanus pactBopoB. CriocoObl BbIpaKeHHs
cocraBa pactBopa. llapumanbHbie MOJNSpHBIE BenWYWHBL YpaBHeHHs [mbOOca-/lrorema. MneanbHble
pactBopbl. TepmoauHamuueckue (GyHKIMM CMELIEHHUs A HJEaldbHBIX PAacTBOPOB, 3aKOH Payis.
[TpenenbHO-pa3daBieHHBIE pacTBOPbI, 3akOoH ['eHpu. HeuneanbHble pacTBOPBI, IOJOKHUTEIbHBIE U
OTpULATEIIBHBIE OTKJIOHEHUs OT 3akoHa Paynda. TepMoauHaMuyeckoe ONMCAHME HEUACAIbHBIX
pacTBOPOB, aKTUBHOCTh, KOA((UIIMEHT aKTUBHOCTH. KoJMraTuBHbIE CBOMCTBA PacTBOPOB HENETYUUX
BEILIECTB B JIeTy4ueM pacTBoputene. Kpuockonus, 30yiumnockomnus. OcMoc, 0CMOTHYECKOE aBJIEHHUE.

®a3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaXx. J[MarpamMmbl «1aBJIEHUE-COCTaBy,
«TEMIIEpPaTypa-coCTaB», «COCTaB Mapa-COCTAB >KUIKOCTH» U1 MICAIbHBIX U HEHJICAIbHBIX PACTBOPOB.
3akonbl ['n106ca-KonoBanosa, Azeorponus. ®U3NKO-XUMUUECKHE OCHOBBI pa3/ICICHUs KUIAKUX CMECEH,
pektuduranus. PU3NKO-XUMUYECKHH 1 TepMUYECKUH aHan3. Pa3inyHble TUIIBI AUAarpaMM IUIaBKOCTH.
OBrekTuka. [Ipasuio a3 u npaBuino peryara.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunet yueGHoI paboThl B saueribix B akanem. gacax B actponom.
eIMHHIIAX
qacax

OO0masi Tpy10€eMKOCTh M CHUIIUHBI 110 5.0 180 135
Y4eOHOMY IIaHY
AyIMTOpHBIE 3aHATHS: 0,44 16 12
Jlexuuu (Jlek) 0,22 8 6
[Tpaktnueckue 3ansatus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 0.95 JK3aMeH JK3aMeH

’ ©9) (6.75)

AHHOTaNUA padovel MPOrpaMMbl IUCIATLIHHBI
«Komnouanas xumus» (b1.b.11)

1. HEJ'IB AUCHUIIVIMHBI — O3HAKOMJICHHUE CTYJACHTOB C OCHOBaMH TEPMOAMHAMUKH MMOBEPXHOCTHBIX
SIBJ'IGHI/II\/JI, crocobamu MOJIYYCHUA U Ba)KHEHUIITMMH CBOMCTBaAMM AUCTICPCHBIX CUCTCM.

2. B pe3yabTare u3yuYeHHs AUCHUILUIMHBI O0YyYaIOIIWIiC MO mporpamMme OakajlaBpuara
MOJIKEH:

Obnadams crnenyronumu oobenpodeccunonanbHbiMu (OITK) komneTeHusaMu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILUIMH B ipodeccuonansHoi nesirenbaoctr (OIMK-1);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHHUA O COBPEMEHHOMN
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSAX, CTPOCHUU
OKpyarorero Mupa u sisinenuii npupoast (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWSA O CTPOCHUU BEIIECTBA, MPUPOAEC XUMHUECKOW CBS3M B
pa3NUYHBIX KJaccaX XHWMHUYECKUX COCIUHEHUH [UIs TOHUMaHMS CBOWCTB MAaTepHallOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oKpyxkatoriem mupe (OITK-3);
3nams:

buznueckoit
BEIIIECTBA

KapTUHE MHpa,
JUIs  TIOHUMAaHUs
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— OCHOBHBIE TIOHATHS W  COOTHOIICHUS  TEPMOJAMHAMHUKH  TIOBEPXHOCTHBIX  SIBJICHHIA
(TepMOMHAMUKA TOBEPXHOCTHOTO CIIOS; aJre3ws, CMayMBaHWE W PACTEKaHUE >KHUIKOCTEH;
JMCTIEPCHOCTh U TEPMOJMHAMUYECKHE CBOWMCTBA TEl; aJcopOLMs ra30B U MapoB, afcoOpOIus U3
pacTBOpOB);

— OCHOBHBIC M€TOJHBI ITOJYUCHUA TUCIICPCHBIX CUCTEM,

— OCHOBHBIC CBOWCTBa AUCIEPCHBIX CUCTEM (BHGKTpOHOBerHOCTHBIe CBOﬁCTBa; KHHCTHYCCKHUE U
OIITUYCCKUEC CBOﬁCTBa; CBOMCTBaA PaCTBOPOB KOJUIOMAHBIX IMOBECPXHOCTHO-AKTUBHBIX BGH.[CCTB);

— OCHOBHBIE IOHSTHS ¥ COOTHOIICHHUS TEOPHH arperaTMBHON YCTOMYMBOCTH M KOATYIISIIAU
oG OOHBIX TUCTIEPCHBIX CHCTEM;

— OCHOBHBIC 3aKOHOMEPHOCTHU Cpr1(TypOO6paSOBaHI/I${ U PEOJOTUYCCKUC CBOMCTBaA JUCIICPCHBIX
CHCTCM.

Ymems:
— TPOBOJAUTH pacueThl C HCIOJB30BAHMEM OCHOBHBIX COOTHOIICHUH  TEPMOJIUHAMUKHU
MMOBEPXHOCTHBIX SIBJICHUH M pacyeThl OCHOBHBIX XapaKTEPUCTHUK JUCIIEPCHBIX CUCTEM;

Brnaoemw:

— METOJIaMH HW3MEPEHHS TOBEPXHOCTHOTO HATSDKCHHUS, KPAaeBOTO YIJa, BEIUYHHBI aicopOnuu U
yICIBHOW TMOBEPXHOCTH, BSI3KOCTH, KPHUTHUYECKOH KOHIICHTPAIMM MHMIEILI000pa30BaHus,
ANEKTPOKUHETUIECKOTO IMOTCHIIMAJIA; METOJaMH TIPOBEICHMSI TUCIIEPCHOHHOTO aHaIN3a, CHHTE3a
JMCTIEPCHBIX CHCTEM M OLIEHKU MX arperaTuBHOM yCTOMYUBOCTH.

3. Kpartkoe conep:kanue TUCHUIIMHBI
Pazpnen 1. [Ipenmer u npu3Haku 0OBEKTOB KOJJIOWAHON XUMHUU

KonnounHas xumus - Hayka O MOBEPXHOCTHBIX SIBJIEHUSX U JUCIEPCHBIX cuctemax. OCHOBHbIE
IIPU3HAKNA JUCIEPCHBIX CHCTEM - TE€TEPOre€HHOCTh M JAMCIEPCHOCTH; IOBEPXHOCTHAs DHEPIUS;
KOJINYECTBEHHBIE XapaKTEPUCTUKHU aucnepcHocTH. Kiaccudukanus AucnepcHbIX CUCTEM.

Paznen 2. TepmoarHamMuKa MOBEPXHOCTHBIX SIBJICHUIN

OO0miass xapakTepuCTHKa IOBEPXHOCTHOW »HHepruu. I[loBepXHOCTHOE HaTsKeHUE. YpaBHEHHUE
['n66ca-I'enbMronbua i BHYTpEHHEH yIENbHOW MOBEPXHOCTHOM 3Hepruu (MOJHONH MOBEPXHOCTHOM
SHEPTrUn).

Merton u36bITKOB ['m60ca. @yHaaMeHTanpHOE aacopOLMOHHOE ypaBHeHHe [1n0OO6ca. YactHoe
BbIpaxkeHHe ypaBHeHUs [ 100ca. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-NHAKTUBHbIE BEIIECTBA.

Anresuss u koresus. YpaBHenue [rompe ans pabotsl anre3uu. CmaunBanue, 3akoH IOwra.
VYpasuenue [ronpe-tOnra. Pacrekanue xuakocrelt, koaphuuueHT pactekanus mo ['apkuHcy. Dddekr
MapaHnronu, npaBuii0 AHTOHOBA.

[TpaBmiio a3 ['mGbca m aucnepcHocTh. BnusiHMEe KpPUBU3HBI MOBEPXHOCTM Ha BHYTPEHHEE
nasienue Tten (ypaBHenue Jlammaca). Kanmmnsphele sBneHus. YpaBHeHue KenbBuna. Bnusnue
JUCIEPCHOCTH HAa pacTBOPUMOCTb, KOHCTAHTY pPABHOBECHUS XHMMMUYECKOH peakuuu, TeMIeparypy
(a3oBoro nepexoja.

MeTto/1bl OTYYEHUS AUCTIEPCHBIX CUCTEM. Y paBHeHHe Pebunaepa 1i1st paboThl AUCTIEPrUpOBaHHUS.
O¢ddexkr PeOunnepa. ['omoreHHas u rereporeHHass KoHpaeHcanus. OHeprus ['mO6ca oOpazoBaHMA
3apojipiiia HoBoH ¢a3bl. KuneTtnka o6pa3oBanus HOBOM (a3bl.

Paznen 3. AncopOunoHHbIe paBHOBECHS

[Tpupona agcopOIMOHHBIX CUI. AICOpOIMs Ta30B M MapOB HAa OAHOPOJHON MOBEPXHOCTH. 3aKOH
['enpu. Mogens u ypaBaenue Jlenrmiopa. Teopust nonumonekyisipHoit aacopouuu bpynayspa, Ommera,
Tennepa (BOT). Onpenenenne yaenbHou nmoBepxHoctu Mmerogom bOT.

AncopOmusi ra3oB M MapoB Ha MOPUCTHIX Marepuanax. Knaccugpukanus mop mo JyOuHuHY.
Teopuss kanwuisipHOl KoHAeHcauuu. Pacder wuHTerpampHoil U  auddepeHInaTbHOW  KPUBBIX
pacripeiesieHus: oObema 1op Mo pa3mMepam.
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AncopOusi Ha  MHUKPONOPHUCTBIX — MaTepuanax. [lorenunansHas Tteopus IlonsHu.
Xapaktepuctuueckas kKpupas azcopoiuu. O6o0menHoe ypaBHeHue Teopun JlyOmHMHA 00BEMHOTO 3a-
IIOJIHEHUS] MUKpPOIIOp, ypaBHeHHe /lyOunuHa - PagymikeBuya.

AncopOnusi MOBEpXHOCTHO-aKTHBHBIX BemiecTB. [IpaBuno iokio - TpayGe. 3aBUCHMOCTH TO-
BEPXHOCTHOI'O HATSKEHHUS] OT cocTaBa pacTBopa. YpaBHeHue llIninkoBckoro. YpaBHEHMsI COCTOSIHUS
ra3o00pa3HbIX TOBEPXHOCTHBIX (aCOpOILMOHHBIX) MIIeHOK. Becsl JlenrMiopa.

Pa3nes 4. DnekTpuyeckue sIBICHNUS Ha IOBEPXHOCTU

Mexanusmbl oOpa3zoBaHus JIBOWHOTrO 3nekTpudeckoro cios ([I9C). YpaBuenus Jlunmmana.
Onexrpokanwuisipabie kpusble. Teopun ctpoenus IC. Pemenue ypaBHenus Ilyaccona-bosblimana
s quddysnoi yactu JI9C. JIDC mo teopun LlITepHa, nmepesapsiaka MoBEpXHOCTH.

DNEKTPOKUHETUYECKUE SBIICHUS, 3JIEKTPOKMHETUYECKUI noTeHuuan. YpaBHeHue ['enbpMrosbia-
CMOITyXOBCKOTI'O /7151 3JIEKTPOOCMOca U 3JIeKTpodopesa.

Pa3nes 5. Kunernueckue cBoiicTBa JUCIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCA@XICHUS 4YaCTHUI C UX pa3MepoM. YcioBus coOmroaeHus 3akoHa CTokca.
CenuMeHTallMOHHBIM aHAJIN3 MOJIUIUCIEPCHBIX cucTeM. KpuBbIe pacripeeseHus YacTHl] 110 pa3Mepam.
[Ipupoga OpoyHOBCKOTO IBHIKEHHS. 3akoH OWHITeHHA - CmoiyXxoBckoro. ClencTBus M3 TEOPHHU
OpOyHOBCKOTO JIBHKEHUs. CeTMMEHTalMOHHO-TU(PPY3HOHHOE paBHOBECUE, THIICOMETPHUECKHUI 3aKOH.
Paznen 6. ArperatuBHasi yCTOHYMBOCTD U KOATYJISLMS JUCTIEPCHBIX CHCTEM

CenuMeHTallMOHHAss W arperaTUBHas yCTOMYMBOCTH cucteM. Jlmodunbable u nmodoOHbIE
cucreMbl. Kpurepuii mmopunsHocty no Pebunnepy-lllykuny. JInodpuibHbele AUCIIEPCHBIE CHUCTEMBI.
Knaccugpukanusi  MOBEepXHOCTHO-aKTUBHBIX ~ BEIIECTB. TepMOAMHAMHUKA H  MEXaHH3M  MH-
nemwiooopasoBanus. Crpoenune wmuuemn IIAB. Comobunuszanusa. Kputndeckas KOHIEHTpauus
MUIIEIUIO00Pa30BAHMSI, METO/IbI €€ OIPEIeIICHHS.

JInopoOuble aucnepcHble cucTteMbl. PakTopbl ycTOWYMBOCTH JHO(OOHBIX cucteM. beicTpas u
MeasieHHas koarynsuus. Kunetnka koaryiasiuu 1mo CMOJyXOBCKOMY. 3aBUCHMOCTb YHCIIA YacCTHI]
pasHoro nopsjaka ot BpemeHu. OCHOBHBIE MoJyiokeHust Teopun Jepsruna, Jlannay, ®epses, OBepOeka
(JIDO). PacknuHuBarolee aaBlieHHE U €ro cocrapismoomue. OOmiee ypaBHEHHE [JIi SHEPTrUU
B3aMMOJCHCTBYS JUCHEPCHBIX dYacTul. IloTeHuManpHbBIE KpHUBBIE B3auMOAEWHCTBHA dYacTtul. Hent-
panu3alMOHHAs U KOHLIEHTpanroHHas koarysnus. [Ipasuno [lynsne-I"apau.

Paznen 7. CtpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA JUCTIEPCHBIX CHCTEM

Tunsl cTpykTyp, oOpasyrommxcs B JUCHEPCHBIX cucTeMax. B3auMocBs3b Mexay BHUIOM
NOTEHIMAJIbHONH KpuBOM B3ammojeiictBug uvactun (nmo teopuu JJIPO) u TUnOM BO3HMKAIOIIUX
CTpyKTYyp. KoarynsunoHHO-TUKCOTPONHBIE U KOHJIEHCAIIMOHHO-KPUCTAUIN3allMOHHBIE CTPYKTYPHI.

Peosornueckuii MeTox MCCIENOBAHUSA AMUCIEPCHBIX CUCTEM. OCHOBHBIE NOHSTHS M HJCAIIBHBIC
3aKOHBI peosiornu. MoaenupoBaHye peoJorH4eCcKIX CBOIMCTB Tell.

Knaccugukanuss IUCHEPCHBIX CHCTEM M0 CTPYKTYpHO-MEXaHHYECKHM CBOMCTBaM. Bs3kocTb
KUJKUX arperaTUBHO YCTOMUYMBBIX JUCHEPCHBIX cHUCTeM. YpaBHeHMsI OWHmTeiHa, I[ltayaunrepa,
Mapka - XayBuHka. Peonoruyeckue CBOWCTBA CTPYKTYPUPOBAHHBIX  KHMJIKOOOPa3HBIX H
TBEPA000Pa3HBIX CUCTEM.

4.00beM yueOHOi THCHUIIHHBI

. B 3auernHBIX B akagewm. B actponom.
Bunast yueOHoM paboTh

eIMHUIIAX gacax qacax
O0uas TPy10eMKOCTh JHCHMILIMHBI N0 5.0 180 135
Y4eOHOMY IIAHY
KonraktHas pa6ora (KP): 0,44 16 12
Jlexrnu (JIek) 0,22 8 6
JlaGopatopubie 3ansaTus (J1ad) 0,22 8 6
CamocrositeabHas padora (CP): 4,31 155 116,25
[ToaroToBka K 1a00paTopHbIM paboTam 1,12 40 30
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/Ipyrue BUIBI CaMOCTOSITEILHOM pabOTHI 3,19 115 86,25

IK3aMeH IK3aMeH
9) (6,75)

Buj koHTpOJIsi: 3a4eT / IK3aMeH 0,25

AHHOTaNus padoyeil NporpaMMbl IMCUUILIAHBI
«Ananutnyeckas xumusn» (b1.5.12)

1. Heap AUCHUILIMHBI — NMpUOOpETeHHE O0YYAIOUMCS 3HAHUM MO OCHOBHBIM T'pYIIaM METO/0B
XMMUYECKOTO  aHalihu3a, Haumbojiee IIUPOKO MNPUMEHSEMBIX B  MPOMBIIUICHHOCTH U
HCCJIEIOBATENIbCKOM paboTe, a TakkKe KOMIIETEHIUH, HeOOXOIUMBIX JJIsi PEHICHHUs] KOHKPETHBIX
3a/1a4 XMUMUYECKOT0 aHAJIM3a.

2. B pe3yabTtare u3ydyeHUsl AUCHMILUIMHBI oOydawumiics Mo mnporpamMme 0OakajaBpuarta
JOJIZKEH:

Obnadams crnenyronumu oodmenpodeccnonanbabiMu (OITK) komneTeHusAMH:

— CHOCOOHOCTBIO W TOTOBHOCTHIO HCIOJB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIMH B ipodeccuoHanbHoi nesirenbHoctr (OIMK-1);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHS O CTPOCHHH BEIIECTBA, MPUPOJEC XHUMHUYECKON CBA3M B
pPa3IMYHBIX KJAcCaX XHWMUYECKUX COCIMHEHUN [Js TMOHUMAaHUS CBOWCTB MaTepualioB U
MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oOKpyxkatoiem mupe (OITK-3).
3namu:

— OCHOBHBIE TIOHATHS, TEPMHUHBI, METOJbI W TMPHEMBI KAYCCTBEHHOTO U KOJMWYECTBCHHOTO
XUMHAYECKOTO aHajln3a, TEOPUI0 XHUMHUYECKHX H (PU3HKO-XMMHUYECKHX METOJOB aHAJIN3a,
MIPUHIIMIIBI pa0OTHI OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUYECKIX METOJaX.

Ymemn:

— MPUMEHATh MPHOOPETEHHBbIC MPAKTUYECKHWE HABBIKU B MPO(ECCHOHAIBHON NESTENbHOCTH AJIs
pellleHrs KOHKPETHBIX 3a/lay; BIAJeTh: MOHUMAHHEM €€ W alrOPUTMOB XUMHYECKOIO
aHaJM3a, ClIoco0aMy pelIeHus] aHATUTHYECKHUX 33/]a4, OLIEHKOH BO3MOKHOCTEH KaKIOr0 METOAa
aHallM3a, OCHOBAMHM METPOJIOTUYECKOW OILEHKHU PEe3yNbTaTOB KOJIMYECTBEHHOTO XHWMHYECKOTO
aHamn3a.

Braoemy:

— TIOHMMAaHMEM LieNled U aIrOPUTMOB XMMHUYECKOT0 aHalIN3a, CIIOCO0aMU pEeIIeHUs] aHATUTHYECKUX
3a/1a4, OLEHKOW BO3MOYKHOCTEHN KaXJI0r0 METOJ/Ia aHAJIN3a, OCHOBAMH METPOJIOTHYECKON OLICHKU
PE3YJIBTaTOB KOJNYECTBEHHOIO XMMHUYECKOT0 aHATIN3A.

3. Kpartkoe conepikanue TuCHUUIIMHBI:

Beenenue. I[lonstue 06 ananmutuyeckoir xumuu (AX) Kak O cUCTEeME 3HAHUM, MO3BOJSIONICH
YCTaHOBUTH KAYECTBEHHBIN M KOJMYECTBEHHBIN COCTaB BemecTBa. 3agaun AX. AHAIUTHYECKUIN CUTHAT
KaK HOCHUTEh KauyeCTBEHHOW M KOJWYECTBEHHOW HWHpopMmanuu 00 oOwnekte aHanmza. [loHsTHe O
npoboorbope u nmpodonoaroroBke. OCHOBHBIE TPeOOBAHUS, NPEABABIAEMbIE K METOAAM XUMHUYECKOTO
aHayiM3a. YCIIOBUS BBINIOJIHEHUS OlpeneieHui. AHamuTudeckass (opma, aHaJIUTHUYECKUE MPU3HAKH.
AHaMTHYECKUE KIacCU(PHUKAIIMU KAaTUOHOB U aHHOHOB.

Cucrematnueckuii U IpoOHbIA aHanu3. COBpeMEHHbIE METO/bl MIECHTU(UKALUK SJIEMEHTOB U
coenquHeHnil. OpraHuyYecKWe aHaJUTHYECKHE pEarcHTbl B AaHAJINW3€ HEOPraHWYECKUX BEIECTB.
PaBHOBecus B aHATUTHUECKUX TOMOTEHHBIX U TE€TEpPOreHHbIX cucTtemMax. OCHOBHBIE THIIBI peakiui,
npuMeHsieMblx B AX  (KHUCIOTHO-OCHOBHOE  B3aMMOJICHCTBHE, OKHCIEHHME- BOCCTaHOBIJICHUE,
KOMIUIEKCOOOpazoBaHue, ocaxkaeHue). OmnucaHre paBHOBECHUS AHAIUTUYECKUX PEaKUUil ¢ MOMOIIbIO
KOHCTAHT paBHOBECHs. YueT MOOOYHBIX peakuii C TIOMOIIbIO amnmapaTa YCJIOBHBIX KOHCTAaHT
paBHOBecusl. lcronb30BaHME YCIOBHBIX KOHCTAaHT PABHOBECHS JIsi ONTHUMM3AIMHM AHATUTHUECKUX
peakuuil U MPaKTUYECKUX YCIOBUM MX BBINOIHEHHs. OCHOBBI METOJI0OB KOJMYECTBEHHOTO XMMHYECKOIO
aHayn3a. MeTopl KOJIMYECTBEHHOT O aHain3a. TpeOoBaHus, MPeIbsIBIsSIEMble K XUMUYECKUM PEaKIUIM,
UCIIOJIB3YEMBIM B XHMHYECKOM aHalu3€. OTanbl KOJWYECTBEHHOro aHanusa. [lonsatue o
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IrPaBUMETPUYECKOM aHalMu3e. TeOopeTHHYEeCKHMEe OCHOBBI TUTPUMETPUUYECKOro aHainusa. [lpuemsl
tuTpoBaHusa. Pacuersl B TuTpumerpuu. ['paduueckoe oToOpaxkeHue mporecca TUTpoBaHUs. CKayok
TUTPOBAaHHUS, TOYKA SKBUBAJICHTHOCTH, KOHEYHas TOYKAa TUTpoBaHusA. [lepBUYHBIE W BTOpPUYHBIE
CTaHAapThl. MeToJ KHCIOTHO-OCHOBHOTO TUTPOBAaHUA. BBIOOpP KHCIOTHO-OCHOBHOTO HHJIMKATOPA.
[Tpumepsl onpeneneHuid. MeToabl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUS. OKHUCINUTENBHO-
BOCCTAHOBUTEIbHBIN noTeHIHal. DakTOpbl, BAUSIOLIME HA €r0 BeIuYuHy. Y paBHeHue HepHcera.
IlepmanranaTomeTpus. Wonomerpus. OnTummszanus YCIIOBUM OIIPECIICHUS. Meron
KOMIUIEKCOHOMETpUYECKOro  TUTpoBaHus.  OCOOEHHOCTHM  peakuuid  KOMIUIEKCOOOpa3oBaHUs
(xematooOpa3oBanusi) uoHoB  meramioB ¢ OATA.  Bwibop  OoNTHMaibHBIX  YCIOBUH
KOMILIEKCOHOMETPUYECKOTO TUTpPOBaHUA. TUTpoBaHME MO METOAY OcCaxaeHHs. MeTponornyeckas
OLIGHKa pe3yJbTaTOB aHanu3a. MHAWKAaTOpHBIE W WHCTPYMEHTAJIbHBIE CHOCOOBI YCTAHOBJICHUS TOYEK
SKBUBAJIEHTHOCTH.

BBenenne B (U3HMKO-XMMHYECKHE (MHCTPYMEHTAJIBbHBIE) METOIbl XUMHYECKOTO aHaln3a
(MMXA-OXMA). Knaccudukarus (QuU3NKO-XUMUYECKHX METOJIOB aHAIM3a. AHAJIUTUYECKHH CHUTHAI
Kak nHpopMaTuBHAsS (QYHKIUS COCTaBa BellecTBa. MeToabl KOIMYeCTBEHHBIX n3MepeHnii B DXMA, ux
XapaKTEePUCTUKA. AHATUTUYECKNE U METPOJIOTUUECKHUE XapaKTEPUCTUKH METOJUK OIIPEACIICHHUS.

4. O0beM y4eOHOH JUCHUIIMHBI

. B 3auetHbIX B akanem. B actponom. wacax
Bunel yue6HoI paboThl
SAMHUIIAX yacax

O01as TPyA0€eMKOCTb IMCUUILIHHBI MO 4.0 144 108
Y4eOHOMY IIAHY
KonrakTHasi padora: 0,45 16 12
Jlexiuu (JIek) 0,17 6 45
JlaGopaTopHsbie 3ansaTus (J1ab) 0,28 10 7,5
CamocrositesbHas padora (CP): 3,44 124 93
[ToaroToBka K JIaOOpaTOPHBIM 3aHATHUSIM 1,11 40 30
Jlpyrue BUIBI CAMOCTOSITENIHON PaOOTHI 2,33 84 63
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,11 3auer c(z)uemcon 3auer c(g)uemcon

AHHOTaNUA padode NPOrpaMMbl IUCIATIIHHBI
«uxkenepuas rpapuxa» (b1.5.13)

1. Henp AMCUMIUIMHBI — HAY4YUTh CTYJCHTOB BBINOJHATh M YWUTaTh YEPTEXKHU MO IpaBUIaM H
YCIOBHOCTSIM COTJIACHO CTaHJapTaM €MHOM cUCTeMbl KOHCTPYKTOpckoi nokymenTanuu (ECK).

2. B pe3yabTare u3ydyeHus AUCHMILIMHBI oOydawummiics no mnporpamme OakajaaBpuara
JOJIZKeH:

Ob6naoams cnenyromumu odmienpodeccruonanbHbiMu (OITK) koMmereHusIMU:

- CMIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-7);

- BJAJCHHEM OCHOBHBIMM METO/JaMH, CHoco0aMH U CpeJICTBAMM TOJYYEHHUs, XpaHEHHS,
nepepaboTkn  HWHGOpMAIMK, HaBBHIKAMH paOOTHl € KOMIBIOTEPOM KaK CPEICTBOM  YIPABICHUS
undopmanueii (OI1K-5).

3namo:

— crnocoObl 0TOOpa)keHMs! MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— TIpaBWJIa U YCIOBHOCTH NPH BBHITIOTHEHUN YEPTEKEH;

—  BUJBI U3/I€THHA U KOHCTPYKTOPCKHX JIOKYMEHTOB;

— Ha YpOBHE MPECTABICHHS XapaKTEPUCTHKU POPMBI U TIOBEPXHOCTH H3ICIHIA.
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Ymems:

— BBINOJHATh U YUTATh YEPTEKHU TEXHUUECKUX U3ACIUN C yUETOM JEHCTBYIOIUX CTaHAAPTOB;

— BBIIOJIHATH ¥ YUNTATh CXEMbI TEXHOJIOIMUYECKUX POLIECCOB;

— HCIIOJIb30BaTh CPE/ICTBA KOMIBIOTEPHOU IpadyKH JUIsl U3TOTOBIICHUS YePTEKEH.

Braoemy:

— crnoco0amu U pueMamMu U300paskeHusl IPEeIMETOB Ha IIOCKOCTH;

— rpaduueckum nakerom «Kommacy.

3. Kparkoe coaep:xaHue 1M CUMIIMHBI:

Pa3nes 1. Uzgenne 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

3HAKOMCTBO C BUJAaMH U3JIEIHI U KOHCTPYKTOPCKUX JOKYMEHTOB, CXeMbI. ApMmarypa TpybompoBoaa
u3ydeHue pe3b0, pe3bOOBBIX U3/ICNHUI U BHIIOJHEHHE ICKM30B U YePTEXKe AeTaneld ¢ pe3p0oil.

Pa3gen 2. Coenunenue neraJiei.

CranpnaptHeie pe3p0OBble mM3nenus u coenuHeHus. CoeauHeHHe jaeTanell 0O0JITOM W IIMUIBKOH.
Pe3n0OoBbie TpyOHBIE coemuHeHus. llankoBbie coeaunenus. PnaHiueBble coeauHeHus. HepasbemHbie
coeanHeHus aetaneil. ['eomerprueckue XapakTepucTUKU GOPMBI M IOBEPXHOCTH U3/ICTHUIA.

Pa3znen 3. UepTeskn cOOPOYHBIX eIMHUIL. JJIeMEHTbl KOMIILIOTePHOH rpaduku.

[TpaBwiia BeITIONHEHUST U OGOpMIICHUS COOpPOYHOro 4YepTexka. JleramupoBaHue 4YepTexel COOPOUHBIX
eAMHHUII. DJIEMEHTBI KOMIIBIOTEPHOH TpauKu.

4. O0beM AUCUMILIMHBI U BUABI Y4eOHOii paGoThI.

Bunet yueGHoi paboTh B 3ageTHBIX B akagem. gyacax B actpoHomMm.
eMHHIIAX yacax
O01as Tpy10€eMKOCTb M CUUILIHHBI MO 4,0 144 108
y4eOHOMY ILIAHY
KonTakTHas padora: 0,33 12 9
Jlexmu (Jlek) 0,12 4 3
[Tpaktuyeckue 3ansatus (I13) 0,17 6 4,5
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,06 2 15
CamocrositesabHas padora (CP): 3,56 128 96
KypcoBas pabora 0,33 12 9
Jlpyrue BUJbI CAMOCTOSITENIbHON PabOThI 3,22 116 87
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,11 3auer 3auer
C OIlEHKOI1 C OIlEHKOM
4) 3)

AHHOTaNUA padove MPOrpaMMbl INCIUTLIHHBI
«[Ipuxknagnas mexannka» (b1.5.14)
1. Heap AMCHUMIMHBI — HAYYUTh OOYYAIOMIETOCS TBOPYECKOMY IOAXOAY K BBITOJTHCHHIO
WHXCHEPHBIX PAcCueTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMYHUBOCTh SJIEMEHTOB KOHCTPYKIIHIA,
JleTajeu y3JI0B MalllMH U anmnaparos.

2. B pe3yiabTare uM3y4yeHHs AUCUMILUIMHBI 00y4yaloluiicsi mo mporpamme OakajnaBpHuaTta
JOJIZKEH:

Obnadams cnenyronumu oodmenpodeccnonanbHbiMu (OITK) komneTeHusIMH:

— CIIOCOOHOCTHIO  HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUIUIMH B
npodeccuoHanbHoOu aestensHoctu (OITK-1);

— CIIOCOOHOCTHIO WCHOJB30BaTh 3HAHWS O COBPEMEHHOH (hHM3WYECKOW KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHWW BEIIeCTBAa IS TIOHUMaHUS
OKpYyKaroIiero Mupa u sieieruii mpupozst (OI1K-2).
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3uams:
— OCHOBHBIE YPaBHEHMS M METOJIbI PEIICHUA 3a/1a4 COIPOTUBJICHHS MAaTEPUAIIOB U J€TAJICH MAIllVH;
— OCHOBHBIE METOJbl PACUETOB HA IPOYHOCTh U YKECTKOCTh JIEMEHTOB KOHCTPYKLMI MalllUH U
anIaparos;
— OCHOBBI TEOPHH pacueTa AeTajci U y3JI0B MAlIVH U alllapaToB XUMUYECKON TEXHOJIOTHH.
Ymems:
— TIPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKLUHA Ha OCHOBE METOJIOB COIIPOTUBIICHUS MATEPUAJIOB;
— paccuuThIBaTh U KOHCTPYUPOBATh AETAJIN MAILLUH 10 UCXOAHBIM JAHHBIM;
— TPOMU3BOAUTH PACUEThl 1O OCHOBHBIM KPHUTEPHSIM pPaOOTOCIIOCOOHOCTH M KOHCTPYMPOBAHUS
JieTaJed MalllKH.
Braoemy:
— HaBBIKaMU pacyeTa COIPOTUBJICHHS MAaTEPHAIOB aHATUTUYECKUMH METO/IaMU;
— HaBBIKAMU BbIOOpa MaTEpUAJIOB 110 KPUTEPUSM MPOUYHOCTH;
— pacyeTaMy THIOBBIX JIETAJIEH MaIIUH, OJIb3YACh clipaBoYHOM uTepatypoi u 'OCTamu.
3. Kparkoe cogepxxanne JUCHHMILIHHBI:

1. Bsenenue

Ponp nmpenmera «lIpuxiagnas mexaHuka» B (HOPMUPOBAHMM HMH)KEHEpAa XUMHKa-TEXHOJIOIA.
«[IpuxknagHas MexaHUKa» Kak OCHOBa [UIsi TOHUMaHUA palOThl, YCTpPOWCTBA M 0Oe30macHoOi
9KCIUTyaTalluy 000py10BaHHUS XMMUYECKOTO IIPOU3BO/ICTBA.

2. Paznen 1 «Onpenenenue peakuuii onop. PactsizkeHue-cxkaTue».

Pazpen 1.1. Onpenenenue peakuuii onop.

AOCONIOTHO TBEpOE TeNOo. DJIeMEeHThl CcTaTUKU. OCHOBHBIC MOHATHS. AKCHOMBI CTAaTHUKH.
VYpaBHeHus paBHOBecHs. CBS3U U UX PEAKLMH.

Paznen 1.2. Pactsxenue-cxarue.

OcHOBHBIE [JONMYIICHHS M MPUHLMIBI CONPOTHBICHUS MaTepualoB. MeTol CedeHMH.
Hanpspxenns, nepopmannu u mnepemenieHus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHHX YCHIIHM,
HanpspKeHUNM M nepemenieHUd. CTaTMYECKW ONpEeAeIuMBbIE M CTaTMYECKH HEOIPENEIUMbIE 3aJauu.
JuarpamMmbl pacTsbK€HUs JUIsl IUIACTUYHBIX W XPYNKUX MaTepualioB U HUX XapaKTEPUCTHUKH.
JlonyckaeMble HanpspKeHUs. Y CI0BUE IPOYHOCTH MIPU PACTSKEHUU (CKATUN).

3. Paznen 2 «Kpyuenue. U3rué».

Paznen 2.1. Kpyuenue.

3akoH ['yka mpu casure. BHyTpeHHue cuiioBble (QakTopbl Ipu KpydeHuH. HampsokeHus B
CTEPXKHAX KPYTJIOro CeYeHUs. Y CJI0BHE TPOYHOCTH IIPU KPYUEHUH.

Paznen 2.2. U3ru6.

['eomeTpryeckne XapakTEpUCTUKH IUIOCKHUX ceueHMil. [loHsATHE 4YHMcTOro M momepeyHoro
nu3ru6oB. IlpaBuia MOCTpOEHMsI AMIOP MOMEPEYHBIX CHJI M M3rMOaroImux MoOMeHTOB. OmnpezeneHue
HOPMaJIbHBIX HAIPsDKEHUH. Y ClIoBHE MPOYHOCTH MpH U3rubde. OnpeaeneHne KacaTeabHbIX HAPSDKEHUH.
PannonanbHbie popMBbI cCEUEHUH.

4. Paznen 3 «CJ105kHO€e HATIPSIZKEHHOE COCTOSTHHE).

Paznen 3.1. CiioxHOE HaNpsHKEHHOE COCTOSIHUE.

OCHOBBI TEOpUHU HAINPSHKEHHOTO COCTOSIHUS U TMIIOTE3bl MPOYHOCTU. [IoHSITHE HANPSKEHHOTO
cocTosiHUS. ['7aBHBIE MJIOLIAJAKU M TJiaBHble HampspkeHus. OOoOuieHHbIM 3akoH ['yka. Hasnauenue
TUIoTe3 NpOoYHOCTHU. [IoHATHE SKBUBATIEHTHBIX HAIIPSHKEHUH U KPUTEPUEB IPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IbI.

TOHKOCTEHHBIE COCYIbl XUMHYECKMX MNpOM3BOACTB. OmpeneneHue HaNpsHDKEHUH 10
6e3momeHTHON Teopuu. OcHOBHBIE nomymieHus. BriBog ypaBHenus Jlamnmaca. PacueT TOHKOCTEHHBIX
o0oJouek 1o ypaBHeHuIo Jlamaca v Mo CTaHJapTU30BaHHOM METOUKE. Y CIIOBHE TPOYHOCTH.

Pasznen 3.3. Pacuer ckaTbIx CTepKHEN HA yCTOWYUBOCTD.

Y CTOHYMBOCTD 3J€MEHTOB KOHCTpyKIMH. [loHATHE KpUTHYecKOH cuiibl M Kod((uIeHTa
3amaca mpo4YHoCTU. Pacuer kputnueckoi cuisl o Dinepy. [Ipenens npumernmoct GpopmMyiisl Didepa.
[TpakTuyeckuii cioco0 pacueTa Ha yCTOWYHBOCTD.

5. Paznen 4 «/letaan MammHy.
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Paznen 4.1. CoequHeHnue neTajgei MamyH.

Knaccudukanust nerameld MammH W anmapaToB XHUMHYECKHX MPOU3BOACTB. Pe3n0OoBBIC
coenuHeHUs. Pacyer OOATOBBIX COCTUHEHUH MPH MOMEPEYHBIX U MPOOJILHBIX Harpy3kax. llInoHo4Hbie
coenuHeHUs. HaznaueHue U BUBI IMOHOK. PacyeT mImoHOK Ha cpe3 u cMsaTue. Buasl cBapku. O6macTh
npuMeHeHus. Buibl cBapHBIX MIBOB. PacyeT Ha MPOYHOCTh CTHIKOBBIX U HAXJIECTOYHBIX IIIBOB.

Paznen 4.2. Basibl 1 0cH, UX OMOPBI U COSTUHEHMUSI.

Banel, ux xnaccudukanus u HazHadeHue. Ocu. [IpoeKTHPOBOYHBIC pacdeThl BaJlOB U OCEH.
[Togmunuvku ckoyibxkeHus. Marepuansl Bkiaapimei. [logmmnauku kadenus. [IpuHununuanbHoe
YCTPOMCTBO U OCHOBHBIE TEOMETPHYECKHE pa3Mephl. JJ0CTOMHCTBA, HEMOCTATKH M 00JaCTH PUMEHEHUS
MOAMIUITHUKOB KaueHUs U CKoibkeHus. [IpuBomubie mydTel. Hasnauenue. Knaccudukanus mydt mo
MIPHUHIIAITY IEHCTBUS U XapakTepy padotsl. [Topsmok momdopa My(dT 1 OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznen 4.3. Mexannueckue nepeayu.

3yOuareie mepemauu. OxpyxHOe W paauaibHoe ycwiaus. Pemgykropel. OmnpeneneHue u
kinaccudukanus. [Ipumepsr cxeM peayKTOpOB.

4. O0beM yueOHOM JUCUUIIIMHBI

Bunst yueOHOI paboThI B 3auerHbIX B akanem. B actponom.
€IMHUIIAX qacax qacax
O0mas TPyA0eMKOCTb M CHHUIIJIMHBI 110 4.0 144 108
y4eOHOMY IIAHY
KonTakTHas padora: 0,44 16 12
Jlexrmu (JIek) 0,22 8 6
[Tpaktuyeckue 3ansatus (I13) 0,22 8 6
CamocrositeabHasi padora (CP): 3,45 124 93
Buja konTpoJsi: 3auer / 3k3aMeH 0,11 3auyer ¢ 3auyer ¢
OLICHKOH OLICHKOH
(4) @)

AHHOTaNUA padove NPOrpaMMbl INCIUTLIHHBI
«JIEKTPOTEXHUKA M NMPOMbILLIEHHA dJ1eKTpoHnkKa» (b1.B5.15)

1. Heap aucuumiauHbl — GOPMHUPOBAHUE Y OOYYAIOMIETOCs KOMITETEHIIMM, 00ECTIEUMBAIONINX
TEOPETUYECKYI0O M TPAKTUYECKYI) TOJTOTOBKY BBIMYCKHHKA, YMEIOUIEr0 BHIOMpAaTh H
SKCILTYaTUPOBATH 3JICKTPOTCXHUYCCKUC U SJICKTPOHHBIC yCTpOfICTBa, BJIAJACHOIICTO HABBIKAMU
HCIIONIb30BAaHUsI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTWH A aBTOMATU3UPOBAHHOTO
MOJICIIMPOBAHMS U PacyeTa dIEKTPUICCKUX M AIEKTPOHHBIX IIEMEH.

2. B pe3yiabTare M3y4yeHHs] AUCHMILIMHBI 00y4YaloIMiicsi Mo mporpamme OakajlaBpHaTa
JOJIZKEH:

Obaaoams crnenyromumu oomekynsTypHeiMU (OK) u obmmenpodeccnonansubivu (OIK)
KOMIETEHIHSMHU:

— CHOCOOHOCTBIO paboTaTh B KOJUJIEKTUBE, TOJIEPAHTHO BOCIPUHUMATH COLMAIbHbBIE, STHUUYECKUE,
KoH(eccHoHa bHbIC U KyIbTypHBIE pasnunuus (OK-6);

— CIOCOOHOCTBIO K CaMOOpraHu3aIiu U camooopazosanuto (OK-7);

— TOTOBHOCTBHIO HCIOJB30BaTh 3HAHMSI O COBPEMEHHOW (U3MYecKOoW KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEpPHOCTSAX, CTPOCHHMU BEIIeCTBa JJsi TOHHUMaHUs
OKpyXaromiero mupa u seienuii npupoast (OI1K-2);
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— BIIQJICHHEM OCHOBHBIMH METOJAaMH, CIIOCOOAMH ¥ CpPEACTBAMHU IOJNYYCHUS, XPAaHCHHUS H
nepepaboTku WH(OpPMAIMK, HABBIKAMH PAa0OTHI ¢ KOMIBIOTEPOM KaK CPEICTBOM YIIPaBICHHS
undopmarmeit (OITK-5).

3name:
— OCHOBHBIE TIOHSTHS, ONIPEICICHHS U 3aKOHBI JIEKTPUYCCKUX IICTICH;

— MCTOAbl MOJCIHWPOBAHHA, aAHAIMN3a U pvaéTa ueneﬁ MMOCTOAHHOI'0O M TMNEPCMCHHOI'O TOKOB,
MCTOHOJIOTUIO SJICKTPOTCXHUYCCKUX I/ISMepeHHﬁ;

— YCTPOHCTBO M MPUHIUINBI pabOThl ANEKTPOTEXHUYECKOTO M DIEKTPOHHOTO OO0O0pPYIOBaHHMS,
TpaHc(hOPMaTOPOB, INEKTPHUUECKUX MAIINH, UICTOYHUKOB MTUTAHUSI.

Ymems:
— TPUMEHATh TEXHOJOTHH MOJCIHMPOBAHUS, aHAIM3a, pacu€Ta M SKCIUTyaTalluH SJICKTPUUYCCKUX
CeTeH, MPOMBIIIIEHHOTO JIEKTPOOOOPYIOBAHUS U SJIEKTPOHHBIX TPHOOPOB;

- BBI6I/IpaTL QJICKTPOTCXHHUYCCKOC MW  JJICKTPOHHOC 06opy,u013aHI/Ie A pCIICHUA  3adad
IIPOCKTUPOBAHUA U p€ain3alluid XUMHUKO-TCXHOJOITHIYCCKHUX ITPOUCCCOB U ITPOU3BOACTB.

Braoemy:
— METOJaMH MOJEIMPOBAHUS U pacyETa JICKTPUUECKUX U AIEKTPOHHBIX LIETIEH;
— HaBbIKAMU IPAKTUYECKOM pabOThl C DJIEKTPUYECKOM anmapaTypoil W 3JIEKTPOHHBIMH
YCTPOMCTBAMM.
3. Kparkoe conepxaHne IHCHMIIIMHBI
Beenenue. Ilpenmer, OCHOBHBIE MOHSTHS, METOMOJIOTHS JIEKTPOTEXHUKH M 3JeKTpoHUKH. Kparkne
UCTOpPHUYECKHE CBEACHUS. 3a/1aui U MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.
Paznen 1. DnexTpudeckue nenu
1.1.  OcHoBHbIE OIpeeNeHHs, OIUCAHUS TAPaMETPOB U METOAOB pacyéra JIEKTPUUECKUX Liemneil.
OcHoBHbIE TOHATHUS U O003HAYEHMS DJIEKTPUUECKUX BEJIMYUH M 3JIEMEHTOB AJIEKTPUYECKUX LEnei.
OcHoBBI  3nekTpoOe3onacHOCTU. OCHOBHbIE MOHATUS TEOPUHU 3JIEKTpUuUecKuX Ieneil. OCHOBHBIE
IIPUHLUIIBI, TEOPEMBI M 3aKOHBI JJIEKTPOTEXHUKH. METOIbl MOJEIMPOBAaHHUs, aHAIM3a M pacdéra
JIMHEHHBIX DJICKTPUYECKUX LETIEN TTOCTOSHHOIO TOKA.

1.2. DnexTpuyeckrue U3MepeHust U IpuOOpBHI.

Metonbl  u3MEpEHHs  JNEKTPUYECKUX  BEJIUYMH:  NOpsMble UM KOCBEHHbIE.  AHAaJOroBbIE
AIIEKTPOU3MEPUTENIbHBIE U IU(PPOBBIE HIEKTPOHHBIE NPUOOPBI: YCTPOWCTBO, MPUHLMUN JEHCTBHS,
obOnactu npuMmeHeHHs. V3MepeHue >3IeKTPUYECKHUX BEIMYMH: TOKOB, HAIpPSHKEHUH, CONPOTHUBIIECHUH,
MOIIIHOCTH U DHEPIHH.

1.3. AHanum3 u pacuéT IMHEHHBIX IeTel IepEMEHHOTO TOKA.

CriocoObl  mpencTaBieHust (B BHJE BpPEMEHHBIX JAMarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIMTY/Q, 4acTOTa, HayallbHas (aza) CHHYCOMAAIBHBIX QYHKIMNA. MTrHOBEHHOE, CpeiHee
U JeHicTByIOIee 3HAUYEHUS MEPEMEHHOro CUHycouJanbHoro toka (HampspkeHus U OJ1C). AKTHBHOe,
PEaKTUBHOE U IMOJIHOE CONPOTUBIIEHUS BETBU. MOIHOCTh B LEMSAX NepeMeHHoro Toka. Koaddumuenrt
MoIHOCTH (cos([])) U ero TexHUKO->KOHOMHYecKoe 3HaueHue. [IpuMeHeHHne anreOpbl KOMIUIEKCHBIX
4yuCcen B JEKTPOTEXHUKE. KOMIUIEKCHBIN METOI pacuéra JMHEHHBIX LENel NepeEMEHHOro Toka. bamane
MOIIIHOCTH B IEMSIX NEPEMEHHOro TOKa. Pe30HaHCHBIE SABIEHUS B AJIEKTPUUYECKMX LeENsAxX. Pe3oHaHC
HANpPsDKEHUN U TOKOB. AHalM3 U pacdy€T Tpex(asHbIX Leneil mepeMeHHOro Toka. ABTOMaTU3UPOBAHHOE
MOZICTTMPOBAaHHE M PAcu€T DIEKTPUUECKHX W IJIEKTPOHHBIX (makersl mporpamm MultiSim, Mathcad,
Excel).
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Paznen 2. DnekTpoMarHuTHBIE YCTPOUCTBA U AJIEKTPHUECKUE MAIIUHBI

2.1. Tpancdopmartopsl.

Ha3znauenne wu o6nactu npuUMEHEHHS TpaHCHOPMATOPOB. YCTPOMCTBO M MPHHLUI JICHCTBHSA
onHo(daszHoro tpaHcdopmaTopa. AHalU3 IEKTPOMArHUTHBIX IPOLIECCOB B TpaHCpoOpMarope, cxema
3amerienus. [lorepu sHeprun B Tpanchopmarope. BHenrHne xapakTepucTHKH.

2.2. ACUHXPOHHBIC MaIINHBI.

VYCTpoiicTBO M MPUHIMI JeHCTBUS TpeX(Pa3HOro aCHHXPOHHOTO JIBUTATeNd. MexaHHuecKue u padoune
XapaKTepUCTUKU. DHEpreTudeckue aquarpammsl. [1yCk aCHHXpPOHHBIX JBHUraTelled ¢ KOPOTKO3aMKHYTBIM
U Qa3HbIM poTOpoM. PeBepcupoBaHue U peryimpoBaHUe YacTOTHI BPAIICHUSI.

Paznen 3. OCHOBBI 2JIEKTPOHUKH

3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.

[TonynpoBonHuKU. YciioBHbIE 00O3HAU€HMsI, MPUHLMII JAECHCTBHS, XapaKTEPUCTUKU M Ha3HAu€HUE
IIOJIYTIPOBOJIHUKOBBIX ~ JHMOJOB, TPaH3UCTOPOB, THUPUCTOPOB. MHTErpajbHblE MHKPOCXEMBI, HX
Ha3HaueHue, KjJaccu(uKanys 1 MapKUpOBKa.

3.2. UcTOUYHUKHM BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTENHN AIEKTPUYECKUX CUTHAIIOB.
[TonynpoBOIHUKOBBIE BBIIPSMHUTENN: KIaCCU(UKALMSA, OCHOBHBIE IapaMeTpbl, CXEMbl U IPUHIUII
paboTel BeIpsAMHUTENS. OnekTpuueckue ¢GuibTpbl. Kiaccupukamuss ¥ OCHOBHBIE XapaKTEPUCTHKH
yeunureneid. OOpaTHble CBA3M B onepauudoHHbIX ycunurensx (OVY), ux BIUsSHME Ha MapaMeTpbl U
XapaKkTepUCTHKH ycuauTessi. OCHOBHBIE THITBI ycuunTeneil Ha 6aze OV .

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunasr yue6HOM paboThI B saueribix B akanem. yacax B actporiom.
bl Y4 p eIIHHALIEX ACM. yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 5.0 180 135
Y4eOHOMY ILIaHY
KonTakTHas padora: 0,33 12 9
Jlexuuu (Jlek) 0,11 4 3
[IpakTnueckue 3anstus (I113) 0,11 4 3
JlaboparopHsie 3ansTus (J1a0) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 164 122,25
KonTtposbHble paboThI 1,11 40 30
Pedepar 0,56 25 18
CamocTosTenbHOE U3YYEeHUE Pa3/IesioB 2.75 99 74,25
JMCLUTUIMHBI
Buja konTpoas: 3ader / 3k3aMeH 3aver ¢ 3aver ¢
0,25 . .
oueHkoii (4) onenkoii (3)

AHHOTaUA padode MPOrpaMMbl INCIATLIHHBI
«be3onmacHocTs xu3HenessTeabHocT» (b1.6.16)

1. Heab aucuumimHbl — (GopMupoBaHue y oOydaromierocs HpopecCHOHATbHON KYIbTYpPbI
0€30IIaCHOCTH, TO0J] KOTOpPOH TIOHMMAETCs TOTOBHOCTh M  CIIOCOOHOCTh JIMYHOCTHU
UCIIOJIb30BaTh B MPO(ECCHOHAIBHON IEATEILHOCTH MPUOOPETEHHYI0 COBOKYITHOCTh 3HAHMUH,
YMEHUM.

2. B pe3yiabTaTe u3y4yeHHsi AUCHMIUIMHBI O00y4YalOLIUIicsl MO MporpaMMe GakajiaBpuaTa
JNOJIKEH:

Obnaoams cnenyrommmu  o6mekynsTypubiMu  (OK) u  obmenpodeccuonansubivu  (OITK)
KOMITE TEHIMSIMU:
—  cIOoCOOHOCTBIO  HCIIONIB30BAaTh  OCHOBBI
xusHenestenpHoctu (OK-3);

9KOHOMHMYECKHX 3HAHMU B Ppa3JINIHBIX C(I)ean
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— CIOCOOHOCTBIO K CaMOOpraHu3alu U camoodpazobanuto (OK-7);

— CHOCOOHOCTBIO MCIIOIB30BATh MPUEMBbI OKa3aHUs NEPBOI MOMOILM, METOABI 3aALIUTHI B YCIOBHIX
ype3BbIuaiiibix cutyanuii (OK-9);

— BJIQJICHMEM OCHOBHBIMM METOJAaMHU 3alUThl MPOU3BOACTBEHHOI'O IEPCOHAJA M HACEJIEHUS OT
BO3MOJXKHBIX MTOCJICJICTBUI aBapuii, katactpod, ctuxuiiHbix 0eacteuil (OI1K-6).
3namo:

— OCHOBHBIE TEXHOC(EpPHBIC OMTACHOCTH, UX CBOWCTBA M XapaKTEPUCTHKH;

— XapakTep BO3ICHCTBUS BPEOHBIX M OMNACHBIX (DAaKTOPOB Ha YEIOBEKAa M HPUPOIHYIO Cperdy,
METO/BI 3aIIUTHI OT HUX MPUMEHHUTENBHO K chepe cBoel MpodecCHOHANBHOMN AesTeTbHOCTH.

Ymemy:

—  WACHTU(HUIHMPOBATH OCHOBHBIE OMIACHOCTH CpeJlbl OOUTaHHS YEeTIOBEKa;

— OILIGHUBATh PHCK MX peau3alliy, BEIOMPATh METOJIBI 3aLIUTHI OT OMACHOCTEH MPUMEHUTEHLHO K
cdepe cBoel MpoeCCHOHAITBHON JISATETLHOCTH M CITOCOOBI 00ecreueHuss KOM(POPTHBIX YCIOBHI
KHU3HEIESITEIbHOCTH.

Braoemy:

— 3aKOHOJATEJIbHBIMM U IPaBOBBIMU aKTaMU B 00JaCTH O€30IIaCHOCTU W OXpaHbl OKpY)Karolen
cpenbl, TpeOOBaHUAMH K O€30ITaCHOCTH TEXHUYECKUX PErJIaMeHTOB B cepe mpodeccnoHambHOM
NesTeNbHOCTH;

— crnoco0amu U TEXHOJIOTHSIMH 3aIUTHI B YPE3BbIUANHBIX CUTYAIHSIX;

— TMOHATUIHO-TEPMUHOJIOTMYECKUM alapaToM B 00J1acTH 0€3011aCHOCTH;

— HaBBIKAMH palMOHAIM3AIUH TPOPECCHOHATIBHON JESATETBbHOCTH C LENbl0  00ecreueHHs
0€30MaCHOCTH U 3aIIUTHI OKPYKAIOIIEH CPEJIbl.

3. Kpatkoe conepxaHue IHCHMIIIMHBI.

BBenenune B OezonacHocTh. OCHOBHBIE MOHSTHS U ONpeleleHus. be3onacHOCTh U ycToiuMBOE
pas3BUTHE.

Yenosek u texnocdepa. CTpykrypa TexHochepsl U €e OCHOBHBIX KOMIIOHEHTOB. COBpEeMEHHOE
COCTOsIHUE TeXHOC(hEPhl U TEXHOC(HEPHOI 6€3011acHOCTH.

Wnentudukamnys u BO3ACHCTBHE Ha YEJIOBEKa BPEJAHBIX M OMACHBIX (haKTOPOB CPEIbl OOUTAHUS.

Knaccugukanus HeraTuBHbIX (PaKTOPOB Cpesibl OOMTAaHUS 4eloBeka. XMMUYECKUE HEraTUBHbIC
dakTopel (BpeaHbIC BelIecTBa). MexXaHWUYeCKHEe M aKyCTHMUeCKHe KoyieOaHUs, BHOpanus U IIyM.
OJeKTpOMarHUTHbIE M3IyueHus U nois. VoHusupyromue u3inydeHue. DiaekTpudeckuid Tok. OmacHble
MexaHuuyeckue (axtopsl. IIpomecchl ropeHuss U MOKapOB3PHIBOONACHBIE CBONCTBAa BEUIECTB U
matepuaiioB. CTaTHUECKOE IIEKTPUUYECTBO.

3amuTa 4YeloBeKa U Cpeapl OOMTAaHHMS OT BPEIHBIX M OMNACHBIX (PAKTOPOB MPUPOIHOIO,
AQHTPOIIOT€HHOT'0 1 TEXHOT€HHOT'O MPOUCXOXKICHHS.

OCHOBHBIC TPUHIMIBI 3AIIUTHL. 3alIMTa OT XUMHYECKHMX W OWOJIOTUYECKHUX HETaTHBHBIX
(akTOpoB. 3aIuTa OT SHEPreTUYECKUX BO3ACUCTBHM 1 Ppu3ndeckux noneid. ObecnedeHrne 6€300acHOCTH
CUCTEM, pabOTalOUIMX MO JaBlieHueM. be3onacHOCTh 3KCITyaTalluu TPyOOIPOBOAOB B XMMMUYECKOM
IPOMBIIIJICHHOCTH. be3omnacHas skcrtyaTalusi KOMIPEecCOpoB. AHAIU3 U OLIEHUBAaHHE TEXHOTEHHBIX U
MPUPOIHBIX PUCKOB.

ObecnieueHne KOM(MOPTHBIX YCIOBUM Il JKM3HM U JeSATeIbHOCTH 4yenoBeka. [loHsTue
KOM(OPTHBIX WM ONTUMAJIBHBIX YCIIOBUH. MUKpokIuMaT noMmenieHuil. OcBelieHe U CBETOBas Cpesia B
MIOMEILEHUY.

[lcuxodusnonaornyeckre 1 HProHOMUYECKHE OCHOBBI 0€30I1aCHOCTH.

[Icuxuyeckue mporecchbl, CBOMCTBA U COCTOSHUS, BIUAIOLINE Ha 0€301MacHOCTh. Buibl 1 ycrnoBus
TPYZOBOH AESITETbHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30IaCHOCTH.

UpesBbluaiiHble CUTYAIlMN U METOBI 3aIUTHI B YCIOBUSAX UX peaTU3alllu.

O6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMHUYECKH OMACHBIX 0OBEKTaX.

Paguanmonnsie aBapuu. IIpubopsl paananioHHON, XMMUYECKON pa3BEAKH U JT0O3UMETPHUYECKOTO
KOHTposis. UpesBbluaiiHble CUTyalldd BOEHHOTO BPEMEHM. 3allluTa HACelIeHHUs B Ype3BhIYANHBIX
CUTyalUsiX. Y CTOWYMBOCTh (DYHKIIMOHHUPOBAHUS 0OBEKTOB SKOHOMUKH B UPE3BbIYAMHBIX CUTYalIUsAX.
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praBHCHI/IC 0E30IMaCHOCThIO KHU3HCACATCIIbHOCTH.

3akoHONATEILHEIE |

HOPMAaTUBHBIC

['ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCTbIO.

4. O0beM y4eOHOH JUCHUIJIMHBI

IIpaBOBEIC  OCHOBEI

yIIpaBJICHUS

Bun yae6HO# paboThI B 3aueTHbIX B akanem. B actponom.
eMHHLIaX yacax yacax
O01mas Tpy10€eMKOCTb M CUUILIHHBI MO 4.0 144 108
y4eOHOMY IIAHY
KonTaktHas padora (KP): 0,33 12 9
Jlexmm (Jlek) 0,22 8 6
JlabopaTtopusie 3ansatus (JI3) 0,11 4 3
CamocrositesibHas padora (CP): 3,42 123 92,25
IToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 40 30
[TonroroBka K 1a00PATOPHBIM 3aHSATUSIM 0,56 20 15
Jlpyrue BuIpl CaMOCTOSTENBHON pabOThI 1,75 63 47,25
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,25 Ok3ameH (9) | Dx3amen (6,75)

0€30ITaCHOCTHIO
KUBHEJEATCIIbHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBJICHHUS 0e30macHOCThI0. CTpaxoBaHHWE PHCKOB.

AHHOTaNusA padoyeil NporpaMMbl IMCUMILTAHBI
«IIpouecchl u annmaparel xXuMudeckoi texnoaorun» (b1.b5.17)

1. Heab AMCHUILUIMHBI — BMECTE C JUCIUINIMHAMH OOINEH XHWMHYECKOHW TEXHOJIOTHEH,
XUMHYECKMMH TMpOLECCAaMH U PEAKTOpaMH W JAPYTUMH, CBs3aTh OOIIEGHAyYHYIO H
06III€I/IH)KGH€pHy10 HOIIFOTOBKy XUMHUKOB-T€XHOJIOI'OB, 4YTO HGO6XOI{I/IMO HpI/I IIOATOTOBKE
0akanaBpoOB IO JaHHOMY HAIMpPABICHHUIO ISl HAyYHO-HCCIEAOBATEIbCKOM M MPAKTUUYECKOU
paboThl Ha IPEITPUITHSIX

2. B pe3yiabrare M3y4YyeHHs AMCUMILIMHBI 00ydalolluiica mo mporpamMe 0OakajlaBpuara
JOJI2KeH:

Obnadams cnenyrouumu oobmenpodeccunonanbHbiMu (OITK) komneTeHusaMu:

CIIOCOOHOCTBIO U TOTOBHOCTBHIO HCIOJB30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JMCIUILIMH B TpodeccuonansHoi aesrenbaoctr (OITK-1);
TOTOBHOCTBIO  WCIOJB30BaTh 3HAHWS O COBPEMEHHOH (DM3MUYECKON KapTUHE MHpa,

MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHHM BEHIECTBA JUISI TOHUMAHUS —
OKpYyKaroriero Mupa u sisienuii npupoast (OI1K-2);
TOTOBHOCTBIO WCIIOJL30BaTh 3HAHHUS O CTPOCHHUM BEIIECTBA, MPHUPOJEC XUMHUYCCKOW CBS3H B
pPa3IMYHBIX KJAcCaX XWMHUYECKUX COCIAWHEHWH Il TOHUMAaHUS CBOWCTB MaTepUANOB U
MeXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIUX B okpyxkaromeM mupe (OI1IK-3).
Buame:
OCHOBBI TEOPUU MEPEHOCA UMITYJIbCa, TEIJIa U MACChl; MPUHIUIBI PU3NIECKOTO MOJICTUPOBAHUS
MPOIIECCOB; OCHOBHBIC YpPaBHEHUS JIBVDKCHHUS >KHIKOCTEH; OCHOBBI TCOPHH TEILIONEpEIadH;
OCHOBBI TEOPUU Maccollepeiadyll B CUCTeMax cO CBOOOJHOIN M HEMOABIMKHOM TrpaHHIIel pa3ziena
(a3; TUITOBBIC MTPOIIECCHI XMMHUYECKOH TEXHOJIOTUH, COOTBETCTBYIOIIUE AITapaThl U METOIBI UX
pacdyerTa;
METOJIbI TIOCTPOEHHUS SMIIMPHUYECKUX W TEOPETUUYECKHX MOJelell XUMHKO-TEXHOIOTUYECKUX
MIPOIIECCOB.
Ymemn:
OTIPEICIIATh XapaKTep JBMKCHUS JKUIKOCTEH W Ta30B; OCHOBHBIC XapPaKTEPHCTHUKH IPOIECCOB
TEIIO- U MacCoIepeaun; paCCUUTHIBATh TapaMeTPhl U BBIOUPATH aIapaTypy JUisi KOHKPETHOTO
TEXHOJOTHYECKOTO MpoIlecca;
pPacCUMTHIBATh OCHOBHBIC XapaKTEPUCTHKH XHMHKO- TEXHOJOTHYECKOrO Ipoliecca, BhIOWPATh
paIMOHATIEHYIO CXEMY.

34



Braoemy:
— MeTOJaMH TEXHOJIOTMYECKHX pacueTOB OTACNBHBIX Y3JI0OB M JETalell XUMHUYECKOTro
o0opynoBaHUs;
— HaBBIKAMH NPOEKTHPOBAHMS THITOBBIX aNlapaToB XUMUYECKONW MPOMBIIICHHOCTH;
— MEeTOJaMH ONpeCICHNs PAlMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB paboThl 000pyIOBaHUSI.
3. Kparkoe cogep:kaHue TuCUUILIMHBI:
Pasnen 1. I'mapoauHamMuyecKue MPOIECCHl M anmaparbl XUMHUYECKOW TeXxHOJorHu. OCHOBBI TECOPUHU
sBJIeHUI mepeHoca. OOme 3aKOHOMEPHOCTH THAPOJMHAMHUKH, TEIUIONEpeaadyd M Maccolepenad.
Kunkoctn u razel. I'mapoamnammka. Tedenwe B TpyOax W kaHamax. [lomoOHoe mpeoOpa3oBaHue
ypaBaenust HaBbe-Ctokca. bespasmepHbie mepeMeHHbIE - KPUTEPUH THIPOIMHAMUYECKOTO ITOJ00HS
(Diinepa, Peitnonbaca, @pyna, TOMOXPOHHOCTH), UX (PU3UYECKHIA CMBICI; ITApAMETPUUYECKHE KPUTEPHH.
KpurepnansHoe ypaBHeHHE ABMKEHHUS BSI3KOH KHIKOCTH. BpiOop ckopocreii morokos. Ilepememenue
KHUJIKOCTEH U ra30B C MOMOIIBIO MAIlliH, MOBBIIIAIONINX JTaBICHHE.
Pa3nen 2. TeruoBble IPOIECCH U amapaThl XMAMUYECKOH TEXHOIOTHH.
OCHOBHBIE TEIUIOBBIE MIPOIECCHl B XMMUYECKOH TexHoNoruu. uddepenHnnansHoe ypaBHEHHE IepeHoca
sHepru B (opme TermnoTel. KOHBEKTHBHBIM IEPEHOC TEIUIOTHL. PajaMaHTHBIA TEIUIONEpeHocC.
Tennonepenaya B MOBEPXHOCTHBIX TETNIOOOMEHHHUKAX.
Pasnen 3. [lpomeccsl u ammapaTbl pa3feieHUs] TOMOTEHHBIX cucTeM. (OCHOBHBIE MacCOOOMEHHBIE
MIPOIIECCHI).
OcHOBBI MaccOOOMEHHBIX TporeccoB. nddepeHnnansHoe ypaBHEHHE KOHBEKTHBHOTO TIEPEHOCA MACCHI
B OMHapHBIX cpenax. Macconepenada. MarepuaibHbIi OanmaHC HEMTPEPHIBHOTO YCTaHOBHUBILIETOCS
npouecca. Pacuer MaccooOMEHHBIX IIPOLIECCOB U aNIapaToB U CUCTEM C OJHUM pacipeaeIsieMbIM
KOMITOHEHTOM.
Pacuer nonepeuHoro ceueHus (AuamMeTpa) KOJIOHHBL; IPEAEIBHO JOMYCTUMAs U SKOHOMHYECKH
ONTUMAJIbHAS! CKOPOCTH CIUTOIIHOMN (ha3bl. OCHOBBI pacyeTa BRICOTH MAaCCOOOMEHHBIX aIapaToB C
HETIPEPHIBHBIM U CTYIIEHYAThIM KOHTAaKTOM (a3. OOImue MpUHIHITEL yCTPOUCTBA U KJIaCCU(UKAIINS
anrmaparoB JJIsl MaCCOOOMEHHBIX MTPOIECCOB B CUCTEMAX «Ta3(Imap)-KuAKoCTh». OCOOeHHOCTH
KOHCTPYKIUH abcopOepoB. OCHOBBI pacueTa M anmnaparsl A JUCTUILIISLIUH.
Paznen 4. OcHOBHBIE THIpPOMEXaHMUYECKHE TMporecchl. llpomeccsl u ammaparbl  pa3aeicHUs
TeTEePOTeHHBIX CUCTEM.
Pasznenenne JKMAKMX M Ta30BBIX TETEPOTCHHBIX CHCTEM B TIOJI€ CHJI TsDKECTH. TedeHue uepes
HETIO/IBM)KHBIE 3€PHHCTBIC M TICEBIOOKIKEHHBIE Cilon. DUIbTpoBaHME CyCNEH3MI M OYMCTKA T'a30B OT
nbliei Ha puabpTpax.

4. O0beM y4eOHOH JUCHUNIMHBI

Bcero 6 cemecTp 7 cemecTp
Bugt yueOHoit padoTet 3a4. Ak.dac. | 3au.en. AK. 4ac. 3au. AK. yac.
ell. ell.

OO0mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 10 360 5 180 5 180
TJIAHY
AyIUTOpPHBbIE 3aHATHS: 0,88 32 0,44 16 0,44 16
Jlexumu (Jlek) 0,44 16 0,22 8 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,44 16 0,22 8 0,82 8
%11;‘)‘.’”0’”‘*“"“3" padora | g55 | 310 4,31 155 | 431 | 155
CaMocTosiTenbHOE U3yUeHUE 8,62 310 431 155 4,31 155
pa3IeNioB AUCIUILTAHEI
Bua wurtoroBoro koutpoJs: | 0,5 18 0,25 9xk3amen | 0,25 IK3ame
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| 3aver / 3x3amen | (9) H |
Bcero 6 cemecTp 7 cemecTp
Bunsr yae6Hoi paboTh 3au. Actp. 3au. e Acrtp. 3au. ACTp. qac
en. yac. e yac. en. p. Hac.
OO0wmas Tpy10eMKOCTh
AUCUMILTUHBI 10 Y4eOHOMY 10 270 5 135 5 135
IJIAHY
AyAUTOpPHBbIE 3aHATHS: 0,88 24 0,34 12 0,34 12
Jlexumu (Jlek) 0,44 12 0,17 6 0,17 6
[Tpaktrueckue 3ansarus (113) 0,44 12 0,17 6 0,17 6
%ﬁ‘)‘.’“"’”eﬂ"“a“ padora | gay | 2325 | 431 | 11625 | 431 | 116,25
CaMOCTOATCIILHOC USYHCHHE | g gy | o375 4,31 11625 | 431 | 116,25
paszesioB JUCIUTLIHHBI
Bux wrToroBoro KoHTpOJN: JK3aMeH JK3aMeH
3a4eT / IK3aMeH 0,5 135 0,25 (6,75) 0,25 (6,75)

AHHOTanus padoyeil NpOrpaMMbl AMCHHUILINHBI
«Oo6mas xumuyeckas rexmosorus» (b1.5.18)

1. Henp aucuumiaMHbl — (GOPMUPOBAHME 3HAHMKW B O0JacTH  peajau3aluud XHMHKO-
TEXHOJIOTUYECKUX IPOLECCOB C YYETOM (PU3MKO-XMMUYECKMX OCOOCHHOCTEH MPOTEKAIOLINX
peakxIuii, BHIOOpa ONTHMAIBHBIX YCIOBHH peaTn3yeMbIX HPOIECCOB, BBIOOPa 3(PPEKTHBHBIX
PEaKTOPOB, IPUOOPETEHUSI HABBIKOB B COCTABJICHUM MaTE€PUaIbHBIX U TEIJIOBBIX OalaHCOB, B
pacuere MpoleccoB U PEaKTOPOB Ha OCHOBE MATEMAaTUYECKOTO0 MOJEIMPOBAHUS, NOTYyYEHHUS
3HaHUM B 00jacTu pa3pabOTKH 3HEProcOEperarlmux XUMHKO-TEXHOJIOTHYECKUX CUCTEM
(XTC), 6€30TXOIHBIX U MAJIOOTXOJHBIX TEXHOJIOTUI Ha MPUMEPE COBPEMEHHBIX MPOU3BOJCTB.

2. B pe3yabTare M3y4YyeHHs JAMCHHUILUIMHBI 00yYalOUIUiic MO MporpaMMe GakajaBpuaTa
MOJIKEH:

Obnadamy cnepyromumu obmenpodeccuonanbubiMu (OIIK) komnereHIusIMHU:
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIMH B ipodeccuonansHoi nesirenbHoctr (OIMK-1);

TOTOBHOCTBIO ~ MCIOJb30BaTh 3HAHUSA O COBPEMEHHOM (U3MYECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBAa Ui TMOHUMAHUSA —
OKpyaroriero mupa u sieienuii npupoast (OI1K-2);
TOTOBHOCTBIO MCIIOJIb30BaTh 3HaHHUA O CTPOEHHUU BEIIECTBA, MPUPOAE XUMHUECKOW CBS3M B
pa3NMYHBIX KjaccaX XWMHYECKUX COEJUHEHUH [UId TOHUMAaHHs CBOMCTB MaTepHalioB U
MeXaHM3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIMINX B oKkpy»katoieM mupe (OIIK-3).

3namo:

- OCHOBBI TEOPUH XUMHYECKUX TPOIECCOB U PEAKTOPOB;

- METOJI0JIOTHIO UCCIIEIOBAHMS B3aMMOJICUCTBHS XMMUUECKUX MPEBPALICHUN U SIBICHUI ITepeHoca Ha
BCEX MacCHITaOHBIX YPOBHSX;

- METOJIMKY BbIOOpa peakTopa u pacuéra mpoiecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIC MTPOIIECCH U PEAKTOPHI XUMHUYECKOW 1 OMOTEXHOJIOTHH;

- OCHOBHbBIE€ IPUHIUIIBI OPTraHU3AMN XUMUYECKOTIO TIPOU3BOICTBA, €0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OTICHKH d(PPEKTUBHOCTH TPOU3BOJICTBA;

- OCHOBHBIE XUMHYECKHUE MPOU3BO/ICTBA.

Ymems:
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- paccUMTaTh OCHOBHBIE XapaKTEPUCTUKH XMMUYECKOTO POIIECcca;
- BEIOpATh pallMOHAIBHYIO CXEMY TPOU3BOJICTBA 33JAHHOTO MPOTYKTa;
- OLICHUTh TEXHOJIOTUYECKYIO 3(p(PEeKTUBHOCTH MTPON3BO/ICTBA;
- BBIOpaTh 3 (EKTUBHBIN THII peaKTOpa;
- IPOBECTH PACUYET TEXHOJOTHUECKUX MapaMeTPOB IS 3aJAHHOTO MPOLECCa;
- OTIPENICIUTh TapaMeTPhl HAMITYUIIIEH OpraHu3aly Ipoliecca B XAMHUYECKOM PEaKkTope.
Braoemy:
— MeToaaMu aHanu3a 3G (HEeKTUBHOCTH pabOThl XUMUYECKUX MTPOU3BOJICTB;
— METOAaMH pacyera W aHajlu3a [POIEcCCOB B XHMMHUYECKHX PEAKTOpax, ONpeAeieHHUs
TEXHOJOTHYSCKUX MOKa3aTeIeii;
— METOAaMH BbIOOpA XUMHYECKHX PEaKTOPOB.
3.KpaTkoe conep:kaHue JHCHUTNIMHbI

Pa3znen 1. Xumunueckasi TEXHOJIOTHS 1 XUMUUYECKOE ITPOU3BOJICTBO
1.1. OcHOBHBIC OTIPEICTCHUS U TTOJIOKECHUSI.
XuMHYecKasi TEXHOJIOTHS - HayKa 00 YKOHOMHYECKHU, IKOJIOTUICCKU M COITMAIEHO 000CHOBAHHBIX
crocobax U mporieccax nepepadoTKH ChIPbs C U3MEHEHHUEM €TI0 COCTaBa U CBOMCTB IyTEM MPOBEICHUS
XUMHUYECKHX U PU3NKO-XUMUYECKUX MMPEBPAICHUH B IPEAMETHI IOTPEOJICHUS B CPEICTBA
npon3BoACTBA. OOBEKT XMMHUYECKON TEXHOJIOTHH - XUMHUECKOE MTPOU3BOACTBO. MeKOTpacieBOn
XapaKTep XUMUYECKON TEXHOJIOTHH. Pa3BUTHE XUMHUYECKHX TTPOU3BOJICTB M XUMUICCKOU TEXHOIOTHH.
MecTo XUMHYECKOM TEXHOJIOTHH B IIPOMBIIICHHOHN cepe ¥ METOI0B XMMHUYECKON TEXHOJIOTHUH B
HEXHUMHYECKUX OTPACISAX MPOMBIILICHHOCTH. METOAbl XMMHYECKON TEXHOJIOTHH — CUCTEMHBIN aHAIIN3 U
METO/Ibl MATEMAaTUYECKOT0 MOJETHpOoBaHusl. CUCTEMHBIN aHAIM3 CIIOKHBIX CXEM M B3aMMO,ICHCTBHIA
9JIEMEHTOB CXEMBI — IIOHATHE U coAepkaHue MeTona. U3uveckoe u MaTeMaTHIeCKoe MOJICTUPOBaHUE,
OTIpeJieJICHUE U OCHOBHBIC TTOHATHUS, UX MECTO B HH)KEHEPHO-XUMHUYCCKUX UCCICAOBAHUAX H
paspaboTkax. MecTo 1 3HaYCHHE HATYPHOTO W BEIYUCIUTEIIFHOTO IKCIICPUMEHTA.
Cogepxanue U 3a1au yueOHOTO Kypca.
1.2. Xumuueckoe mpou3BOACTBO.
[TonsiTHE O XMMHUYECKOM IPOM3BOJCTBE KakK O CHCTEME MaIllMH | ammapaToB, COCIWHCHHBIX
MaTepUaIbHBIMA ¥ DSHEPIeTHUYSCKUMU TIOTOKAMHU, B KOTOPBIX OCYIIECTBIISIOTCS B3aMMOCBS3aHHBIC
XUMHUYECKHE TIpeBpalieHuss U  (U3MYECKUe TPOIECChl MepepadOTKU  ChIPbs B MPOIYKTHI.
MHOTOQYHKITHOHATPHOCTh XMMHUYECKOTO TIPOM3BOJACTBA - TIOJNyYEHHE TIPOJYKTOB, DHEPro- H
pecypcocOepexeHre, MHUHUMH3AIUS BO3JIEHCTBUS Ha OKpykarollyro cpeny. OOmas cTpykTypa
XUMHUYECKOTO TIPOU3BOICTBA - COOCTBEHHO XMMHYECKOE MMPOU3BOJICTBO, XPAHEHHUE CHIPhS M TIPOIYKIIHH,
TPAHCIIOPT, CUCTEMBI KOHTPOJIS U O6e30macHocTi. OCHOBHBIE MOJICUCTEMBI XUMUYECKOTO ITPOU3BOJICTBA -
MOJITOTOBKA CHIPhSl U MAaTEPHAJIOB, XMMHUYECKHE M (U3UKO-XMMHYCCKHE IPEBPAICHUS. BBIICICHUE
MPOJYKTOB, 00€3BpPEKMBAHNUE YTHIIM3AIMS OTXOJOB, TEIJIO- U SHEProoOecredeHre, BOJAOMOINOTOBKA,
yIpaBiieHUEe TPOU3BOACTBOM. OCHOBHBIC TEXHOJOTHYECCKHE KOMIIOHEHTHI - ChIPhE, BCIIOMOTATEIbHBIC
MaTepuainbl, OCHOBHOW W JOMOJHHUTENbHBI MPOIYKTHI, OTXOJbI, JHEPreTHUUECKUE pPECYpCHI,
00opyIoBaHNE, CTPOUTEIHHBIC KOHCTPYKIIUU M IIPUOOPHI, IPON3BOJACTBEHHBIN IEPCOHAI.
KauecTBeHHBIE ¥ KOJIHYECTBEHHBIC TIOKA3aTENIM XHMMHYECKOTO TPOU3BOJCTBA: TEXHOJIOTUYECKUE
MOKAa3aTeI - IPOW3BOJUTEIHHOCTE M MOIIHOCTh IPOU3BOJICTBA, BBIXOJ TPOAYKTA, PACXOIHBIC
KOX((UIIUEHTHI MO CHIPHIO M SHEPTUH, UHTEHCUBHOCTH MIPOIECCOB, KAYECTBO MPOJIYKTa; IKOHOMUYECKUE
MOKa3aTen - Ce0CCTOMMOCTh IMPOJYKTa, NMPUBEICHHBIC 3aTpaThl, yICIbHBIC KalUTaJIbHBIC 3aTPaThl,
MPOU3BOJUTENLHOCTh TPY/Aa; OJKCIUTyaTallHOHHBIE TIOKAa3aTed - HAASKHOCTh U 0€30MacHOCTh
(YHKITHOHUPOBAHMSI CHCTEMBI, YYBCTBUTEIBHOCTH, PETYJIUPYEMOCTh H YIIPABIIEMOCTh IIPOIECCa;
COLIMANbHBIC TOKa3aTelld - BO3JCHCTBHE Ha OKPYKAIOIIYIO Cpeny, Oe30MacHOCTh OOCTyKHUBaHUS,
CTEIEeHh MEXaHU3AIlMU M aBTOMAaTH3aIHH.
1.3. CoipbeBBI€ pecypchl, BOJIa M SHEPTUS B XUMHYECKOM MPOU3BOCTBE.
Krnaccudukanus ChIpbeBBIX PECypCcOB IO pPa3IMYHBIM TNPU3HAKaM - (a30BOMY COCTOSHHIO,
MIPOUCXOXKICHUIO, UCTOYHUKAaM. MUHepanbHOe ChIphe (PY/bI U TOJIE3HBIE HCKOMAEeMbIE), OPraHUYECKOe
MIPUPOJTHOE CHIPhe (TOPIOYNE MCKOIAEMBIE), PACTHTEIHLHOE U KUBOTHOE CBHIPhE, BTOPHYHOE CHIPHE - MX
UCIIONIb30BaHUE U MyTH TiepepadoTku. OCHOBHBIE CIIOCOOBI MIEPBUYHON 00pabOTKU CHIphs (0OoraiieHue,
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OYHUCTKA, MOJArOTOBKA K TPAaHCHOPTHPOBKE U mepepaborke). [loHATHE, CYIIHOCTP M TNPUMEPHI
yrayOieHnusl WCIOJIb30BaHUS ChIPhS, KOMOWHUPOBAaHUS MPOU3BOACTB U KOMIUIEKCHOH mepepaboTKu
CBIPBS.

3HaueHUe M MCIOJIb30BaHUE BOJBI B XUMHUYECKUX Mpou3BoAcTBax. Mcrounuku Boabl. TpeGoBanus k
TEXHOJIOTUYECKON M OBITOBOM Boje. IIpoMblnuieHHass MOATOTOBKA BOJABI M METOJBI €€ OYHCTKH OT
npuMmeceidl. OCHOBHBIE METOABl KOHTPOJS KauecTBa BOAbL. ODKOHOMHUS BOJONOTPEOJICHUS B
IIPOU3BOJICTBE. BO100OOPOTHBIE CUCTEMBI.

Buael 1 UCTOYHHKHU SHEPTUM B XUMHUYECKOW MPOMBIILIEHHOCTH. Macitadbl moTpeOiaeHust 1 crocoObl
YMEHbILIEHUS 3HepreTudyeckux 3arpar. CylHOCTh U NPUMEPHI PpEreHepali U pEKylepaluy dHEpruu.
DHEpProTeXHOJIOrHYECKUE CUCTEMBI. BTOpUUYHBIE SHEPreTUYECKUE PECYPCHI.

Paznen 2. TeopeTnueckue OCHOBBI XMMUYECKHX TPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE OIIpEAEIICHHS U MOJ0KEHHS

O®OU3NKO-XUMHUYECKUE  3aKOHOMEPHOCTHM  XMMHMYECKHMX  IIPEBpallleHudl -  CTEXUOMETPUYECKHE,
TepMOJMHAMUYECKHE, KUHeTndeckue. [lokazaTtenn XUMUYECKOTO MpeBpalleHUus -  CTENEHb
NPEBpAILlICHHs], BBIXOA MPOAYKTA, HUHTErpaibHas W AudQepeHnuanbHas CeIeKTUBHOCTH, CKOPOCTH
pEeakLMK U PEBPALICHUSI PEAreHTOB.

2.2. X¥MHUYECKHE MPOIIECCHI.

Omnpenenenne. Knaccudpukanus XMuMHYECKUX MPOIECCOB M0 PA3IUYHBIM MIPU3HAKAM - XUMUYECKUM (BH/]T
XUMHUYECKON PEeaKIH, TEPMOJUHAMUYECKHE XapaKTEePUCTUKHU, CXeMa IIPEBpaIleHHit) U (a30BbIM (YUCIIO
U arperaTHoe cocTosiHue ¢az).

['omorenHsplil xumudeckuil npouecc. OmnpeneieHre U NpuMepbl. BiusHue XUMHUYECKUX MPU3HAKOB U
yCIIOBUH MPOTEKaHUs Mpollecca Ha ero rnokaszarenu. CrnocoObl HHTEHCU(PUKAIUH.

[TonsTHe onTHUMAaNBHBIX Temmeparyp. ONTHMaIbHBIE TEMIIEPATyphl Ui OOpaTHMBIX W HEOOpaTHMBIX
9K30- U SHJOTEPMHYECKUX PEAKIIMI.

['ereporennsiii (HEKaTATUTUYECKHU) XUMUYECKUU Tmporecc. Ompenenenue u npumepbl. CTpyKTypa
mpolecca W ero cocrapistomue (ctaauu). Habmromaemas CKOpOCTh XMMHUYECKOTO IpEBpAIllCHUs.
O6unacTu (pexuMbl) IPOTEKAHUSI TIPOLIECCA, TUMUTUPYIOLIAs CTausl.

['eTeporeHHbI XUMHUECKUN TTpoliecc "ra3 (KUAKOCTH) - TBepaoe". OO0CHOBaHME, TOCTPOCHHUE U aHAIH3
MaTeMaTHYECKON MOJICNN I PEaKIuii ropeHust (Moaelns ""cxumaromiasics cdepa') U TOMOXUMHISCKON
(Mozmenbp "c HeB3amMmojneicTByromuM sapom'). HaOmromaemass CKOpOCTh MNpeBpallleHus, BpeMs
IpEeBpaLIeHHs] U TyTH HHTEHCU(PUKALIUU IS pa3JInYHbIX 00J1acTell MpoTeKaHus mpoliecca.
['eTeporeHHbli XUMHUYECKUN Tporecc '"ra3z (KUAKOCTH) - *KUAKOCTh'. OOOCHOBaHWE, TOCTPOCHUE U
aHaIM3 MareMarudeckol Mmoxaenu. HaOmromaemas cKOpocTh MpeBpalieHHs W 00JIaCTH MPOTEKaHUS
nporecca. [lyru uHTeHCUbUKAIMK U1 pa3IMUHBIX PEKUMOB IIpOLEcCa.

Karanutnueckuii npouecc. OmnpexneneHue, KiaccuPUKanus, TpUMeEphl. ['eTeporeHHbI KaTanu3 Ha
TBepoM KaTanu3atope. OOOCHOBaHME, IIOCTPOEHHE M aHAJIU3 MaTeMaTUYeCKOH MoJenu Ha
KaTaJIUTHUYECKON TIOBEPXHOCTM M B TIOPUCTOM 3€pHE Karanuzaropa. HaOmiogaemas CKOpPOCTb
npeBpalieHuss 1 o01acTi mpoTekaHus npouecca. CTeneHb UCHOIb30BAHUS BHYTPEHHEH MOBEPXHOCTH.
[Tyt nHTEHCU(pUKALUMN KaTATUTUYECKUX ITPOLIECCOB.

2.3. XMMHUYECKUE PEAKTOPBI.

OnpeneneHne M Ha3HAUYEHUE XHUMUYECKOTO peakTopa. PeakToppl B XMMMUYECKUX M HEXMMHMUYECKHUX
oTpacisiX NPOMBIIUIEHHOCTH. OO030p THUMOB XMUMHMYECKHX PEAKTOPOB, MX CTPYKTYPHBIE 3JE€MEHTHI
(peakunoHHasi 30Ha, yCTPOWCTBA BBOJA U BBIBOJA, CMELICHMSI, pa3/IeJIeHUs] U PACIPEEICHHs TOTOKOB,
TEIIO0OMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOIIECCHI U SIBJICHUS B HUX.

CucremaTuzaius IMPOLECCOB B XUMHUYECKOM pEakTope MO Maciitady MX MPOTEKaHUs: XUMHUYecKas
peakius, XMMUYECKHHA MpoIlecc B 3JIEMEHTapHOM 00beMe, MPOLECChl B PEAKIIMOHHOM 3JIEMEHTE U B
peaxkTope B IIEJIOM, - UX B3aUMOCBSI3b U UepapXUUecKasi CTPYKTypa MaTeMaTHUeCKOil MOJIeNU Mpolecca B
peaxTope. [Ipumeps! NpoIECCOB B Pa3IMUHBIX BUAAX XUMHUECKUX PEAKTOPOB.

Knaccudukanus npoiieccoB B peakTopax MO pazIUYHbIM MPHU3HAKaM - BHUJ XHMHYECKOrO Ipoliecca,
OpraHu3aiysi MOTOKOB PEareHTOB (CXeMma JIBHKEHMS PEreHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B
pPEaKIMOHHON 30HE), OpraHu3alus TEIUIOBBIX IOTOKOB (TEIUIOBOM pPEXHM, CXeMa TerIo00MeHa),
CTallMOHAPHOCTH MpoIiecca.
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O6ocHOBaHNE U MOCTPOCHUE MAaTEMAaTHYECKOM MOJEH Ipollecca B peakTopax paziIMYHOro THIA Kak
CUCTEMbl YpaBHEHUN MaTepHaJIbHOTO M TEIJIOBOIO OAlaHCOB HAa OCHOBE JaHHBIX O CTPYKTYpe MOTOKa,
XUMHUYECKMX IPEBpALICHUX, SBJICHUSAX I[I€peHOca TeIula M BELeCTBA M HMX B3aUMOJICHCTBUMU.
CucremaTtu3zanus u Kiaccuukanus MaTeMaTH4ecKuX MOJIeNieil MPOIecCOB B PeaKTOpax.
N3oTepMuueckue Npolecchl B XHMHUYECKOM peakTope. BimsHMe CTpyKTypbl MOTOKa (MI€aIbHOE
CMEIIICHHE U BBITECHEHHE), CTALIMOHAPHOCTH Ipoliecca (MPOTOYHbIN U MEPUOANYECKHIA), TapaMEeTPOB U
YCIIOBHI TPOTEKaHUs mpoliecca (TeMreparypa, KOHIIEHTpaLus, AaBleHHe, 00beM PEeaKIMOHHOM 30HBI,
BpeMsi), BIJIa XUMUUECKON peakiuu (IpocTast ¥ ClI0XKHAsA, oOpaTuMasi U HeoOpaTumasi) U ee rmapameTpoB
Ha TpoQWIM KOHIEHTpPAMH M TOKa3aTeNd IpolLecca B PeakTope (CTENEeHb NPEBPALICHHUS, BBIXOJ
MPOJYKTa, CENEeKTUBHOCTH Impoiecca). OCHOBBI pacuera mnpouecca B peaktope. CorocraBieHue
3 PEKTUBHOCTH TMPOLECCOB B PEAKTOpaX, OINUCHIBAEMBIX MOJACISMH HJCaJbHOTO CMELICHHUS U
BBITECHEHUSI.

Heunsorepmuueckue npouecchl B XUMUYECKUX peakTopax. OpraHu3anus TEIUIOBBIX IOTOKOB U PEKUMOB
B XMMHUYECKHUX peakTopax. PacrpenerneHue temreparypbl, KOHUEHTpAMi U CTENEHU MPEBPALLEHUS B
peaKkTope B pPEeKMMax HJICATBHOTO CMEUICHHS M BBITECHEHHUs, aJMa0aTHYECKOM M C TEIIOOOMEHOM.
Cs3p TemmepaTypbl W CTENEHHU NpeBpaileHus B anuabatudyeckoMm Impoiecce. CoIoCTaBleHHE C
U30TEPMUYECKUM PEXKUMOM. UNCIIO U YCTOMYMBOCTD CTAllMOHAPHBIX PEXKUMOB B PEAKTOPAX HUJCAIbHOTO
CMEUICHUS.

2.4. IIpoMblIIIEHHBIE XUMHUUYECKHUE PEAKTOPBI.

Ha KOHKpeTHBIX HpUMepax MPeIMETHO PACCMAaTPUBAIOTCSA MPOMBILIICHHBIE PEAKTOPHI ISl IPOBEICHUS
IIPOLIECCOB TOMOTEHHBIX, I'€TEPOr€HHBbIX M KaTAJIUTUYECKUX - THUIIBI PEAKTOPOB, KOHCTPYKTUBHbBIE
XapaKTEPUCTUKU U OCOOEHHOCTH PEKMMa, 00JIaCTH UCTIOIb30BAHUS.

Pa3nen 3. Xumudeckoe MpoU3BOACTBO, KaK XUMHUKO-TexHoJorndeckas cucrema (XTC).

3.1. CtpyKTypa u onrcaHue XUMHKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE TPOU3BOJCTBO Kak XUMUKoO-TexHosoruueckas cucrema (XTC). [onstue cucremsr u XTC.
CoctaB XTC: snemenTsl, cBA3M, mojacucteMbl. JnemenTsl XTC, kaaccudukaius mo BUAY MPOIECcCOB U
HazHaueHuto. TexHomornueckue cBs3u daeMeHToB XTC (motoku). [locnenoBarenvHas, napasieibHasi,
pa3BeTBJICHHAs, ITOCIIEIOBATEILHO-00BOIHAs (Oalinac), oOpaTHas (PEIUKII) TEXHOJIOTHYEeCKue CBs3u. Ux
CXEMBbI 1 Ha3HauEHHUeE.

Omnucanne XTC. Bunel moneneit XTC - onmcarenbHble M rpadudeckue. OnucarenabHble MOJEIH -
XUMHUYECKasi CXeMa U MaTeMarudeckas Mmojenb. ['paduyeckue wmoaenu - (QyHKIMOHAIbHAS,
TEXHOJIOTUYECKasi, CTPYKTYpHas W Jpyrue (crnenuaipHble) cxembl. Ha3zHaueHue, NpUMEHEHHE WU
B3aUMOCBSI3b MOJIEIIEH.

3.2. Ananu3 XTC.

[Tonsitue, 3amaun u pe3ynbTarhl aHanmza XTC - coctosinue XTC, MaTepuanbHBIN U TEIJIOBOUM OaJlaHCHI,
MOKa3aTeI XMMHUYECKOT0 IIPOU3BO/ICTBA.

CpoiictBa XTC kak cHCTeMbI: B3aUMOCBSI3aHHOCTb DPEKMMOB 3JIEMEHTOB, pa3jid4HMe ONTUMAaIbHOCTU
AJIEMEHTa OJUHOYHOI'O U B CUCTEME, YCTOMYMBOCTD U CYLIECTBOBAHUE CTAILIMOHAPHBIX PEXKXUMOB U JIP.
MarepuanbHblii U TEIUIOBOM OanaHchl. MeToauKka coCcTaBIeHHS M pacdeTa MaTepHalbHbIX U TEIJIOBBIX
6amancoB XTC u ee moxacucreM. OcoOeHHOCTH pacyeTra OalaHCOB B cXeMaX C peuukioM. dopmbl
MpeACTaBICHHS OaaHCOB (TabIUIIBI, AMArPaAMMBI U JIp.).

MarepuanbHblii  06amaHc 1 MacCOOOMEHHBIX U pEaKIMOHHBIX 3JeMEHTOB. lcmonp3oBaHue
CTEXUOMETPUYECKUX,  TEPMOAMHAMMYECKHX U  MeX(a3HbIX  OalaHCOBBIX  COOTHOIICHHUH.
CTexuoMeTpUYeCKHEe COOTHOIIEHHS M MX pa3HOBUAHOCTU. CTEneHb HCHOJIb30BAHUSA CHIPHEBBIX
peCypcoB.

OHTaNBNUIHBIN, HepreTuuyeckuil (Mo MONHOM sHepruu) M skcepretuueckuit Oamancsl u KITZ. Ux
CONOCTABIICHHUE U UCIIOJIb30BaHKE B aHam3e X TC.

3.3. Cunre3 XTC.

[TonsstTue u 3amaunm cuHTe3a (moctpoeHus) XTC. OcHoBHble sTanbl paszpabotku XTC. Poab
MaTEMaTUYECKUX U IBPUCTHUECKUX METOOB.

OcHoBHble KkoHUenuuu npu cuHTe3e XTC: MoaHOE HCHOJIb30BAaHUE CHIPHEBBIX U HHEPreTHUECKUX
peECYpCOB, MHUHMMH3ALUsl OTXOJO0B, ONTHMAaJIbHOE MCIOJIb30BaHUE ammaparypbl. Mx coxpepkaHue u

39



crocoObl peanuzanui. KoMOMHMpOBAaHHBIE IPOM3BOJACTBA, COBMEIICHHBIC IPOLIECCH, BTOPHYHBIC
SHEPreTUYECKUE PECYPChl, YHEPrOTEXHOJOTMYECKHE CHCTeMBl, nepectpanBaeMmble XTC, 3aMKHYTHIE,
MaJIOOTXO/IHbIE TPOU3BOJICTBA - MX HMOHATHS, 0COOEHHOCTH U IPUMEHEHHUE.

OnHOPOAHBIE TEXHOJIOTUYECKHE CXEMBI: CUCTEMa PEKYIepaTHBHOIO TEIJIOOOMEHA, CUCTeMa pa3ieIeHuUs
MHOTOKOMIIOHEHTHOM CMecH, cucTeMa peakTopoB. OCHOBBI IOCTPOCHHUS UX ONTUMAIIBHON CTPYKTYPHI
Pa3nen 4. [IpoMbllieHHBIE XUMHYECKHE TIPOU3BO/ICTBA.

XUMHUYECKUE MTPOU3BOICTBA PACCMATPUBAIOTCS MPEAMETHO KaK peasn3alisl U3y4eHHBIX TEOPETHUIECKUX
OCHOB XMMHKO-TEXHOJOTHYECKUX mporeccoB 1 XTC, KOHIENIUA MOCTPOCHUSI BBICOKOI(PPEKTUBHON
XTC. OcHOBHOH akIEeHT Jenaercs Ha (QHU3UKO-XMMHUYECKHE OCHOBBI KOHIICTIUU IOCTPOSHUS
TEXHOJOTUYECKOW CXEMBbI TIPOM3BOJICTBA M €ro TIOACUCTEM. I[IpOM3BOJICTBO CEpHON KHCIOTEHI.
[IpousBoacTBo amMmuaka. IIponsBoacTBo a30THOI kucnotsl. IIpons3BoacTBO cTUpoa.

Pa3nen 5. CoBpeMeHHbIE TEHCHIINH B Pa3BUTHN XUMHYECKOH TEXHOIOTHH.

Tekyiiee COCTOSHHE XHWMHYECKOW TPOMBIIUIGHHOCTH B MHpPE W TEHACHIMH €€ Pa3BUTHIL.
[lepcriekTHBHBIE HCTOYHHMKH CBIpbS M JHEprud. Kitacrepusamust XMMHYECKOH INPOMBIIIIEHHOCTH.
CoBmenieHHble mporecchl. ['MOkue u mepecTpamBaeMble TEXHOJIIOTHYECKHE cXeMbl. HoBble XHMUKO-
TEXHOJOTUYECKHUE MPOIIECCHI U CIIOCOOBI MOTy4eHHsI MPOAYyKTOB. HanoTexHoMOT M.

4. O6beM JUCHHUILIMHBI U BUbI Y4eOHOH HATPY3KH

N B 3auerHbIx B akanem. B actponom.
Bunsr yue6HOM paboThI

eIMHULIAX qacax yacax
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 6,0 216 162
Y4eOHOMY IIAHY
Konrakrnas pa6ora (KP): 0,55 20 15
Jlextuu (JIek) 0,22 8 6
IMpaktrueckue 3austus (113) 0,22 8 6
JlabopaTopusie 3ansartust (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 5,20 187 140,25
Bun xoutpoJisi: 3a4er / 3k3amMeH 0,25 IK3aMeH IK3aMeH

©9) (6,75)

AHHOTaIUA padove MPOrpaMMbl JNCIATLIHHBI
«CucreMbl ynpaBJjieHUs1 XMMMKO-TeXHoJorn4eckumu npoueccammn» (b1.5.19)
1. Heap aucuunauHbl — GopmupoBaHue 0a30BBIX 3HAHWN IO TEOPHH CHUCTEM YIIPaBJICHHUS

XuUMHKO-TexHojornueckumu nponeccamu (CY XTII), ananuzy cBoiictB XTIl kak 00bekTOB
YIPaBIEHUS U IPAKTUYECKOTO IPUMEHEHHSI TEXHUUECKUX CPEJCTB YIIPABIICHNUS.

2. B pe3yiabTare M3y4yeHHs] AUCHMILIMHBI 00y4YaloIMiicsi Mo mporpamme OakajlaBpHaTa
JOJIZKEH:

Obnaoams cnenyrwomumu odmenpodeccuonanbabiMu (OIIK) u npodeccuonansasiMu (I1K)
KOMITCTCHIIHSIMHU:
— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJb30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JMCUUILIAH B TpodeccuonansHoi nesirensHoctr (OITK-1);
3namo:
— OCHOBHBIE TOHSTHSI TEOPUM YIPABICHUS; CTAaTHYECKUE W JUHAMUYECKUE XapPaKTEPUCTHKU
00BEKTOB yIpaBieHHs; OCHOBHBIE BIIBI CAY ¥ 3aKOHBI PETYJIHPOBAHUS;
— tunoBbie CAY B XMMHYECKOH NMPOMBIINIICHHOCTH; METOJBI U CPEICTBA M3MEPEHHs OCHOBHBIX
TEXHOJIOTUYECKUX TapaMeTpoB; ycToitunBocTh CAY;
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— OCHOBHbIE MOHATUS O HenuHeHHbIX CAY, penelHBIX CHCTEMax, JOTHYECKMX aJIropuTMax
YIPAaBIIEHUS, AJaITUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPaBICHHUS.

Ymems:

— OIpeneNsaTh OCHOBHbIE CTATUUECKUE U AMHAMUYECKHUE XapaKTEPUCTUKN OOBEKTOB YIIPABICHHUS;

— BbIOMpaTh pallMOHAIBHYIO CHCTEMY PEryJMpOBaHUS TEXHOJIOTMYECKOro Mpolecca; OLEHHUBATh
ycroiuuBocth CAY;

— BBIOMpPATh KOHKPETHBIE TUIIBI TPUOOPOB At nuarnoctuku XTI
Braoemy:

— METOJaMH TEOpUU AaBTOMATUYECKOIO pEryjIMpOBaHUs, OpraHM3alMM M pacuy€ra CHUCTEM
ONTUMAJIBHOTO YIPABICHUS INPOLECCAMU XMMHMYECKOM TEXHOJOTMH TOHKOIO OPraHUYECKOIrO
CUHTE3A.

3. Kpartkoe conepxanue THCHHMIIMHBI

Paznen 1. Ocnosnvlie nonamus ynpasnenus XumMuko-mexHoA02U4eCKUMU npoyeccamu. 3HaueHHe
aBTOMATHUYECKOrO  YIPABICHMsI M Pa3BUTHS XMMHUYECKOH HPOMBIIUICHHOCTH. (Oco0eHHOCTH
YIpaBJIEHUS XUMHYECKMM MPEANPHUITHEM U XUMHMKO-TEXHOJOTMYECKUM IpoleccoM. TeXHHKO-
9KOHOMHYECKUH 3(G(EeKT BHEAPEHHs aBTOMAaTH3MPOBAHHBIX CHUCTEM YyrpaBieHus. Poib cuctem
ylpaBjieHUs B O0ecle4eHnu Oe30IacHOCTH XMMHUYECKOTO IPOM3BOJCTBA U OXPaHbl OKpY)KarolleH
cpeapl. OcHOBHBIE TEpMUHBI U omnpezeneHus. Mepapxus ynpaiaeHus. OCHOBHbBIE IPUHLIUIIBI
ynpasinenus. Knaccudukanus cucrem ynpasienus @ynknuonanbHas crpykrypa CAY. Ilokaszarenn
Ka4yecTBa YIIPABICHMUS.

Pasnen 2. Ocnogul meopuu asmomamuiecko2o ynpasieHus.

Marematuueckne momenu CAY. [lunamuueckue xapakrtepuctukun CAY. Vcnonb3oBanue
OlepalMOHHOrO ucuucieHusa g aHanm3a CAY. Tunosble nuHamudeckue 3BeHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKH. ODKBUBAJICHTHBIE IMPEOOPA30BAHUSI CTPYKTYPHBIX CXEM. Y CTOHYHMBOCTH
auHelHbIX CAY ¢ obpaTHO#l cBs3blo. Kitaccudukanus 1 OCHOBHbIE CBOWCTBA OOBEKTOB YIPABICHHMS.
Mertonpl ompeneiaeHus: CBOWCTB OOBEKTOB ympasiieHUs. (OCHOBHBIE 3aKOHBI PEryJIMpPOBaHUS.
Perynstoppl Ha OCHOBE HCKYCCTBEHHBIX HEWpOHHBIX ceTeil. LludpoBeie U pobacTHBIE CHCTEMBI
ynpasieHus. BbiOOp 3akoHa peryaupoBaHus M OIPEICIIEHHE ONTUMAIbHBIX MapaMeTpOB HACTPOUKHU
IIPOMBILUIEHHBIX PETYJIATOPOB.
Paznen 3. Hzmepenue mexnonocuueckux napamempos XuMuko-mexHol02u4ecKoeo npoyecca.
['ocynapcTBeHHas cucTeMa MPOMBIIUIEHHBIX TPUOOPOB U CPeICTB aBTOMAaTH3alMU. OCHOBHbIE TEPMUHBI
U ompeaeneHuss Merposnoruu. Mertonsl usMmepeHuid. CpencrtBa H3MEpPUTENbHOM TEXHUKHM U HUX
CTaTWYecKHe M JUHaMudeckue cBoicTpa. Ilorpemuoctu usmepenuit. CriocoObl nepeaayn nHGopManuu
Ha paccrossHue. Opra"uzanus AUCTaHIMOHHOW juarHocTuku XTII. M3mepeHue OCHOBHBIX
TEXHOJIOTMYECKUX MapaMeTpOB: JaBJIEHUS, TEMIIEPATyphl, paCX04a U KOJIMYECTBA, YPOBHS KUAKOCTH U
CBIITYYHUX MaTepUaJoOB, COCTaBa M PU3NKO-XUMHUYECKUX CBOWCTB BEIIECTB.
Pazpen 4. Ocnosbi  npoekmupoganusi  a8MOMAMUYECKUX  CUCmem  YAPAGIeHUs  XUMUKO-
MEeXHOI02UYeCKUMU NPOYECCaAMU.
Ocob6ennoctu ynpasnenuss XTII. PerynupoBaHne OCHOBHBIX TEXHOJOTMYECKHX MAapaMeTpOB: Pacxoia,
NaBiieHus, TeMmepatypsl, ypoBHsA, PH. Texuuueckue cpenctBa CAY. OcHOBHbIE Pa3HOBUIHOCTH
YIPABJSIIOIUX YCTPOUCTB. THMBI, XApaKTEPUCTHKH M PACYET HCIHOJHMUTEIBHBIX MEXAaHM3MOB U
peryaupyoomux opraHoB. OgopmiieHHe MPOEKTHOrO 3aJaHHs Ha aBTOMATH3AIUI0 TEXHOJOTHYECKOTO
npouecca. Bpibop Touek u3MepeHHs, KOHTPOJIS, YIpaBISIEeMbIX MapaMeTpoOB U YIPABJISIOMINX
Bo3elcTBUI. CTaHIapThl M YCIOBHBIE 0003HAYEHUS JUIS TEXHOJIOTHYECKHX cxeM. OCHOBHBIE CBEACHHS
00 ACY TII B xumunyeckoi npomseinuieHHOCTH. [Ipumepsr ACY TII B XuMu4eckoil MpOMBIIITIEHHOCTH.
OcHoBHbI€ BBIBOJBI 110 Kypcy. CoBpeMeHHble TeHeHuu B pa3sutun CY XTII.

4.00beM yueOHO TUCUMIIJIMHBI:

B 3aueTnpIx | B akagem. yacax B actponom.
Bun yuebnoit paboTbl eAMHULAX yacax
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OO6masi Tpy10eMKOCTh THCIIHILIHHBI 110 5.0 180 135
Y4eOHOMY IJIaHy

Kounrakrnas pa6ora (KP): 0,33 12 9
Jlexuunu (Jlek) 0,11 4 3
[Tpaxtrueckue 3ansatus (113) 0,11 4 3
Jlabopatopubie 3austus (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
CamocTosTenbHOEC H3YUCHHE Pa3IeIOB 4,42 159 119,25
JUCIUATLINHBI

Buja koHTpoJisi: 3a4er / 3k3aMeH 0,25 Ix3ameH (9) Ok3ameH (6,75)

4.4.2. IucuMnJIMHbI BADUATUBHOM YacTH (00513aTe/IbHbIE TUCUUIIJIMHBI)

AHHOTanus padoveil NPOrpaMmbl JUCHUILIMHBI «KOCHOBBI 3JKOHOMMKH U YIIPaBJIEHHUS
npousBoacTeom" (b1.B.1.01)

1. Heap IMCHUNJIMHBI — TIOJYYCHUE CHUCTEMBI 3HAHHA 00 dKOHOMHUYECKUX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUSI IPOMBIIIJIEHHOTO MPOU3BOJICTBA B CUCTEME HAIIMOHAIBHON 3KOHOMUKH,
06y‘~I€HHC OKOHOMHWYCCKOMY MBIIUICHUIO W HCIOJbB30BAHUIO ITOJYUYCHHBIX 3HaHuUd B
MPAKTUYECKON JAESITETLHOCTH.

2. B pe3yibTare M3yYyeHHs JAMCHHUILVIMHBI 00yYalOlIUiics MO MporpaMMe OGakajaBpuaTa
JOJI2KeH:

Obnaoams  cnepyromumu  oOmekynsTypHbiMu ~ (OK)  u  mpodeccuonanpusiMu  (I1K)
KOMIICTCHITHSIMHU:
— CIIOCOOHOCTh  HCIIONIB30BAaTh  3HAHUS  OCHOB  OJKOHOMHMKHM B pa3iMuHbIX  cdepax
xusHenestensaoctu (OK-3);
— CIIOCOOHOCTh aHAIM3UPOBATh TEXHUYCCKYIO JIOKYMCHTAIMIO, MOAOUpaTh 0O0OpYyIOBaHHE,
TOTOBUTD 3asBKU Ha MpHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).
3namu:
- OCHOBBI 95KOHOMHKH B PA3JIMYHBIX cepax KU3HEIEATSIIBHOCTH;
- HOPMAaTUBHBIC ITPABOBBIC aKThI, PETIIAMEHTHUPYIOIINE ACSITEILHOCTD MPEAIPHUATHS;
— METOJIbI pa3pabOTKHU OMEPATUBHBIX U MMPOU3BOJICTBEHHBIX IJIAHOB;
— METOJIBI U CIIOCOOBI OIIATHI TPY/IA.
Ymemn:
- COCTaBJISTh 3asBKU Ha 000PYI0BaHNUE;
- COCTaBJISITH OTYETHI IO BHITIOJTHEHUIO TEXHUYCCKHUX 33[aHUI;
- COCTaBIISITh TEXHUIECKYIO IOKYMEHTAIUIO;
- OpTraHU30BaTh PadOTy KOJUIEKTHBA B YCIOBUSIX JIEHCTBYIOIIETO TPOU3BOJICTRA;
— TOTOBUTh UCXOJHBIE JaHHbIE JJs BbIOOpa W OOOCHOBaHMSI HAYYHO-TEXHUYECKUX H
OpraHMU3aIMOHHBIX PEIICHU Ha OCHOBE IKOHOMUYECKOTO aHAIH3a;
- pa3pabaThIBaTh ONIEPATUBHEIC IJIAaHBI PA0OT MEPBUYHBIX MPOU3BOJICTBEHHBIX OJIpa3ICiICHUH.
Bnaoemy:
— METOJJaMU U WHCTPYMEHTaMH MPOBEICHHUS SKOHOMHUYECKOTO aHalu3a 3aTpaT U Pe3yIbTaToB
JeSITeIbHOCTH MPOU3BOJICTBEHHBIX TOJpa3/IeTICHHIA,
- WHCTPYMCHTAMH TUIAHUPOBAHKS M BBITIOJHEHUS MEPOIIPUSATHH TI0 IPOU3BOACTBY IPOAYKIIHH;
- OCHOBaMH YKOHOMHUYECKUX 3HAHWH B Pa3IMYHBIX Chepax KU3HEACITCILHOCTH.
3. Kparkoe conep:kanue TUCIHHNIHHbI
Paznen 1. Beeoenue. OcHogbl pbiHOUHOU IKOHOMUKU
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1.1 DOxoHomMuueckue MoTpeOHOCTH, Ojlara W pecypchl. DKOHOMHYECKHE CHCTEMBI U HUX CYIIHOCTD.
OO1ecTBEHHOE NPOM3BOJACTBO U HKOHOMMUYECKHE OTHOLIEHUs. [IpoM3BOJACTBEHHBIE BO3MOXHOCTH
o0miecTBa U HKOHOMHYECKUI BbIOOp. KpuBas mpon3BOJICTBEHHBIX BO3MOXKHOCTEH. 3aKOH yOBIBaIOIIEH
IIPEIENbHON IIOJE3HOCTHM. THUIBI M MOZEINM 3KOHOMHUYECKHUX CHUCTEM. OJIEMEHT 3KOHOMMYECKON
cucTeMbl. TpaguuuoHHas HKOHOMHYecKass cucreMa. CoOCTBEHHOCTh: (OPMBI W TYTH UX
npeoOpa3oBaHus.

1.2 PoiHOYHBIN MexaHHM3M crpoca U npeiokeHus. CoBeplieHHass M HECOBEPIICHHAS KOHKYPEHIIMH.
ToBapHbIil (pbIHOYHBIN) THUII OOLIECTBEHHOrO0 NpPOM3BOJACTBA. CyIIHOCTh M YCIOBUS BO3HUKHOBEHMS
pbIHKa. Busibl ppIHKOB U UX cTpykTypa. @yHKIMM pbiHKaA. ToBap u ero cBoicTBa. Cripoc U NpeuioKeHne
Ha pbiHKE. [loHATHE «BNMACTUYHOCTBY». DJIACTUYHOCTH CIPOCAa U IMPEIJIOKEHMS, TOYEUHAs U Jyrosas.
CoBepiieHHasT W HECOBEpLICHHAas  KOHKypeHIMH. MoHononaus. Makcumusanuss  npuObLIu
MOHOIIOJINCTOM. OJIUTOnous.

1.3 IlonsTHe HAaMOHAJIBHONM SKOHOMHUKH, OCHOBHBIE MAaKpO3KOHOMHUYECKHE NokazaTenu. [loHsaTus
COBOKYIIHOTO CIpOCa M COBOKYIIHOTO TPEAJIOKEHMs, (AKTOPHI, BIMAIOLIME HA HMX H3MEHEHMs.
[Torpebnenus u coepekeHruss. DKOHOMUYECKU Kpyroo6opot. [Ipon3BoacTBo, 0OMEH U pacmupeciieHue.
[Torpebnenue, coeperxeHue, HHBECTULIMU TOBAPOB U YCIYT.

1.4 OunancoBas cucreMa H (UHAHCOBas MOJUTHKA oOmiectBa. [ocymapcTBEHHBINH OIOKET W
rocynapcTBeHHbIl 1oar. Hanoru u Hanorosas cucrema.

Pasnen 2. Oxonomuueckue ochosbl ynpasienus npou3e00Ccmeom

2.1 Ilpeanpusitue Kak CyOBEKT PHIHOYHOI'O XO3siicTBa. DKOHOMHYECKHUE 3aKOHBI U OCOOCHHOCTH HUX
IPOSIBJICHUS Ha MpeanpusaTuu. Posb cnenuanncra XMMUYECKOW IHpoMbliuieHHOCTH. [Ipeanpusitue B
cUcTeMe PBhIHOYHOM skoHOMuUKHU. Ilpeampusitue — kak CyObEKT U OOBEKT NpPEANPHUHUMATENBCKOM
NeSITeIbHOCTH. 3aKOHOAATeNbHasi 0a3a MpeAnpUHUMATENFCKOW AedaTenbHOCTH. HopMaTHBHO-TIpaBOBEIE
aKThl, pErJIaMEHTHPYIOIUE JESTeNbHOCTh HpeanpusaTus. OpraHu3allMOHHO-IIPaBOBbIE  (DOPMEI
NPEANPUHIMATEIBCKON NIEeSATEFHOCTH M KPUTEpUH HX BBIOOpa. POpMBbI coOCTBEeHHOCTH. BHemHss u
BHYTPEHHSA Cpelia PEAIPUATHUS.

2.2 MarepuanbHO-TeXHUYeCKas 0a3a mpou3BoicTBa. ChIpbeBas W TOILIMBHO-’HEpPreTHUYEcKas Oasa
XUMHYECKMX Npou3BOACTB. [Ipou3BoacTBEHHas mporpaMMa M IPOU3BOACTBEHHAs MOIIHOCTb
npennpusatus. KauecTBO M KOHKYPEHTOCHOCOOHOCTh MPOAYKLUUU. DKOHOMHUYECKOE OOOCHOBAaHHUE
BbIOOpa ChIpbS M TOIUIMBA. PecypcocOepexeHne. ANbTEpHATHBHBIE HCTOYHUK CBIPbS M DHEPTUH.
Opranu3zanus CKJIaJcKoro Xo3sHucTBa.

2.3 MarepuaabHO-TEXHUUYECKHE pecypchl mpeanpustus. OCHOBHbIE MNPOM3BOJICTBEHHbIE (DOH[IBI
XUMHUYECKHUX MPEANPUATHI: NOHATHE, KiaccupuKkauusa U cTpykTypa. IloHdTHE U CTPYyKTypa OCHOBHBIX
cpeactB. OneHKa OCHOBHBIX CpeJCTB. MeTobl OLIEHKH OCHOBHBIX (oHA0B. [loka3arenu ncnoab3oBaHus
OCHOBHBIX IPOU3BOJCTBEHHBIX (oHm0B. M3HOC U amopTuzauus OCHOBHBIX (QoHI0B. OleHka
3 PEKTUBHOCTH HUCIOIB30BAHUS OCHOBHBIX MPOU3BOICTBEHHBIX (DOHI0B. BOCIpOM3BOICTBO OCHOBHBIX
cpeactB. OOOpOTHBIE cCpencTBa MPEANPUATHSA: TIOHATHE, COCTaB M  CTpYyKTypa. VcrouHuku
dbopmupoBaHus 000POTHBIX cpencTB. OOopaunBaeMocTh 0OOPOTHBIX CpelCcTB. MarepuaiabHble 3amachl
Ha npeanpuatuu. OnpezeneHue NoTpeOHOCTH B 00OPOTHBIX CPECTBAX.

2.4 Tpynossle pecypcbl npeanpusatus. [lepconan npeanpusTus u ero cTpykrypa. OCHOBBI OpraHu3aluu
Tpyda Ha mpeanpusTud. O(PEeKTUBHOCTh HCMONb30BaHUS MEpcoHala M pabouyero BpPEMEHHU.
[TponsBonuTeNnpHOCTh TpyZna W omulaTa Tpynaa. OpraHu3anus 3apaOoTHOM IUIaThl Ha MPEIIPUATHH.
CocTtaB M CTpyKTypa NpPOMBILIUIEHHO-TIPOM3BOACTBEHHOTO IepcoHana. [Ipon3BoauTeNbHOCTh TpyJa:
MOHATHE, MOKa3aTeN U METOJbl u3MepeHus. MHauBuayanbHas U oOIecTBeHHAas! IPOU3BOAUTENBHOCTD
Tpyna. Pe3epBbl U (akTOpbl MOBBIMIEHUS MPOU3BOAUTENBHOCTH Tpyna. dopmbl, cucTteMbl U pazMep
OIIAThl TPyZAA HA MPENNPUATHH.

Pa3nen 3. Texnuxo-sKOHOMUYECKUT AHANU3 UHIICCHEPHBIX PeUleHUll

3.1 Jloxompl M pacxoabl Ha IPOM3BOACTBO, M pEATM3ALMI0O NMPOAYKLUMHU Hpennpuarusa. M3nepxku
MIPOU3BOJICTBA MPOAYKIUHU (C€0€CTOMMOCTH), MPUOBLIL, PEHTA0ETFHOCT U 1IeHOOOpa3oBaHue. [lonarue
3aTpaThl Ha MPOU3BOJACTBO M peaju3alHio MpOAYKUUH (ceOecToMMOoCcTh). Buabl u 3HaueHHe
kjaccugukanuu 3arpaT. CTpykTypa 3aTpaT Ha MPOU3BOACTBO U pean3anuio npoaykuuu. OcoOeHHOCTH
pacuera 3aTparT Ha IPOM3BOACTBO M PpEAIM3ALMUI0 MPOAYKIUH B KOMIUIEKCHBIX IPOM3BOJACTBAX.
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OcHOBHBIE NMYTM CHMKEHHUS 3aTpaT Ha IMPOU3BOACTBO Nponaykuuu. Jloxonsl npeanpusitus. Ilonstue
npUOBUIM U 10XO0/a NPEANPUATHS, METOABI UX pacueTa. PeHTaOenbHOCTb, €€ BUIBI M METOJbl pacuera.
[TyTy noBeIIeHUs TPUOBUTH U PEHTAOCIIEHOCTH HA IPEANPUATHSIX.

3.2 lleHooOpa3zoBaHue M LIeHOBas MOJIMTHKA. lleHa Ha NMPOAYKUMIO M HPUHLUIBI LIEHOOOpa30BaHUS.
Bunpet nen. CtpykTypa LieHbl, cucTema LieH. B3aumocBszu 1ieH u usgepxkek. LleHoBas mnoiuTHka.
Pa3paboTka 11eHOBOM CTpaTeruu.

3.3 ®uHaHCOBO-KPEAUTHBIE OTHOLIEHMSI IPEANIPUATHI U cucTeMa Hanoroobnoxxenus. Ilonsarue, coctas
U CTpyKTypa (uHaHcoB mnpeanpusarud. CymHOCTb, (QYHKIMM M 3a7aud (UHAHCOB MPEIIPUATHSL.
CoOcTBeHHbIe U 3aeMHBIe (hMHAHCOBBIE pecypchl. bamanc n0xom0B U pacxonoB. HamoroBas monuTHka.
[Tpunuunsl HanorooOnoxeHus. Hamorum u miatexu, yCTaHOBIEHHbBIE 3aKOHOJATEIbCTBOM: BUJBI,
CTaBKH, 00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIIIAThI HAJIOTa B OIOJIKET.

4.00beM yueOHOH TUCHUILINHBI:

By yueOHol paboThl B 3auerHbIx B akanem. B actponom.
eAUHULIAX yacax yacax
O0mas TPyA0eMKOCTh JUCHUIJIMHBI 1O 3,0 108 81
y4eOHOMY IIAHY
AyIUTOPHBIE 3aHITHS: 0,22 8 6
Jlexmu (Jlek) 0,11 4 3
ITpakTnueckue 3anstus (113) 0,11 4 3
CamocrositesbHasi padora (CP): 2,0 96 68,25
CamMocTosTeapHOoe W3YYCHUC pasnenos 2,0 96 68,25
JUCIHATIINHBI
Bu koHTpoOJIsA: 3a4eT / IK3aMeH 0,25 3auger ¢ 3ader ¢
OLIEHKOH OLIEHKOM
(4) 3)

AHHOTanus padoyeil mporpamMmmal AucuunanHbl «[IpaBoBeeHne B TEXHOJIOTHU CHHTETHYECKHUX
0MO0JIOTHYEeCKU AKTHBHBIX BelIeCTB, XUMHUKO-(papMaleBTHYECKHUX NPenapaToB U
KocMeTHueckux cpeacts» (b1.B.1.02)

1. Heam AUCHUNJIMHBI — TIOJYyYEHHE OCHOB TMPABOBBIX 3HAHUH, (OPMUPOBAHWE MPABOBOI
KYJIbTYpPbl aKTUBHOT'O, 3aKOHOTIOCIYIIIHOT'O FPAKIaHUHA.

2. B pe3yiabTare M3y4yeHHs] AUCHMILIMHBI 00y4YaloIMiicsi Mo mporpamme GakajlaBpHaTa
JOJIZKEH:

Obnadams cnenyromiuMu o01mekyabTypHbiME (OK) KoMneTeHnusImMu:
- CIOCOOHOCTBIO  HCIIOJIB30BaTh OCHOBBI TNPABOBBIX 3HAHWKA B  pa3IMYHBIX
nestensHocTH (OK-4);

cdepax

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUICCKYIO HH(POPMAITHIO, OTCUSCTBECHHBINA U 3apyOeIKHBIH
OmBIT 10 TemMatuke uccienoanus (IK-20).
3namy:

- OCHOBBI POCCHICKOM TPAaBOBOM CHCTEMbI M POCCHUHCKOTO 3aKOHOAATENhCTBA, OCHOBBI
opranm3aliii ¥  (QYHKIMOHUPOBAaHUS CYACOHBIX ¥ HWHBIX MPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTEIIBHBIX OPTaHOB;

— MIPABOBBIE M HPABCTBEHHO-ITUYECKHE HOPMEBI B chepe poheCCHOHATTLHOM NesTeNIbHOCTH,

— MPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOIICHWE 4YelOBeKa K UEeIOBEKY, OOIIEeCTBY,
OKpY>Karolleu cpere;

— mpaBa U 00S3aHHOCTHU TPAKIaHUHA;

- OCHOBBI TPYJIOBOT'O 3aKOHO/AATENbCTBA;

44



- OCHOBaMH XO3sIICTBEHHOTO TPaBa;

- MPaBOBBIC ACTICKTHI MPO(HECCHOHATBHOM IeATETLHOCTH.
Ymemo:

- UCIIONIb30BaTh ATHUYECKHE W IMPABOBBIE HOPMBI, PETYIUPYIONIUE OTHOIICHHE YEIOBEKa K
YeNOBEKy, OOIIECTBY, OKPYXKAIOIIEH cpele, HCIOJb30BaTh TpaBa M CBOOOJBI HEJIOBEKa W
rpakJIaHWHA IIPU pa3pabOTKe COIUATbHBIX TPOCKTOB;

- UCIIONIb30BAaTh M COCTAaBJISATh HOPMATHUBHBIC W IPABOBBIC JTOKYMEHTHI, OTHOCSIIHECS K
npodeccCHOHATLHON JEeATeNbHOCTH, NMPEINPUHUMATE HEOOXOAMMBIE MEPhl K BOCCTAHOBJICHUIO
HapyIICHHBIX MPaB;

- pealM30BBIBATh TpaBa W CBOOOJBI 4YEIOBEKAa W TpakIaHWHA B PA3IMYHBIX cdepax
KU3HENEATEILHOCTH,

- JlaBaTh HPABCTBCHHYIO OIICHKY KOPPYIIIHOHHBIM MPOSBICHUSM.

Bnaoemn:
- MOJTy4YEHHBIMH ITPABOBBIMHU 3HAHUSMHU B TPO(HECCUOHATLHON U MHBIX cepax MesTeIbHOCTH.

3. Kparkoe conep:kanue IUCHUIIIHHBI:

IlonsTe m npusHaku rocynapcrsa. @opmel rocynapcrsa. @yHkuuu rocynapcrsa. Ilonstue un
npusHaku rnpasa. OCHOBHbIE [TPaBOBbIE CUCTEMBI COBPEMEHHOCTH. [ToHSITHE U BUABI HCTOYHUKOB IIpaBa.
OnpeneneHue 3akoHa U MOJ3aKOHHBIX aKTOB. J[efiCTBME HOPMATHUBHBIX IIPABOBBIX AKTOB BO BPEMEHHU.
OOpartHas cuna 3akoHa. [loHsTue mnpaBoBBIX HOpPM, MX CTpykTypa. Cucrema mnpaBa. YactHoe u
nyOim4yHoe npaBo. MarepuanabHOe M IpoleccyanbHoe npaBo. IIpaBooTHOIIEHHE: 00BEKT, CYOBEKT U
coJepkaHue nmpaBooTHoeHni. IOpuanyeckne hakThl.

Koncrurynus — ocuoBHoit 3akoH Poccuiickoir ®enepanuu. PenepatuBHoe ycTporcTtBo PD.
CucreMa rocyJapcTBEHHbIX OpraHOB M MpUHLUN pazjeneHus Biaactel B P®. Ilonarue rpaxnaHcTsa.
[Tpu3nanue, cobOmrofeHUe, 3allUTa PAaBHBIX IPaB JKEHIIMH U MYXYMH KaK OCHOBHas 0O0S3aHHOCTh
rocyiapcTBa.

[lonsiTe u mnpeamer aaMuUHUCTpaTuBHOro mnpasa. OOmas xapakrepuctuka Kopekca PD 00
aJIMMHHMCTPATUBHBIX NIPAaBOHAPYIIECHUAX. AIMUHUCTPATUBHBIC IIPABOHAPYLICHUS: ITIOHATHE U IIPU3HAKHU.
AJMUHUCTpAaTUBHAs OTBETCTBEHHOCTh: MOHATUE W MNpuHUUNBL. [loHsATHE, NpU3HAKU U  BHUJAbI
aJIMVHHMCTPAaTUBHBIX HAKa3aHUM.

[lonATHe W mpeaMeT YroJIOBHOTO IIpaBa. YTOJOBHAas OTBETCTBEHHOCTb: IIOHSTHE, OCHOBAHHE
BO3HUKHOBeHUs. [loHsTHE NpecTymienus: npusHaky, crpykrypa. Cocras npectyrmienus. CoydacTue B
npectymiieHud. OO0CTOATENbCTBA, MCKIIIOYAIONIUE MPECTYMHOCTh nesiHus. I[loHsTHe, 1enu W BUJBI
HaKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTb 3a COBEPILICHHUE IIPECTYIUICHUH. YCIIOBHOE OCYXICHUE,
OCBOOOKJICHHE OT YroJIOBHOW OTBETCTBEHHOCTH. lIpeamer u OOBEKT KPUMMHAIUCTHKU. MeToabl U
3aJaul  KpUMHHAIMCTUKU. [loHATHE KpuMHHanMcTH4ecKol wuaeHTHU(duKannu. OOBEKTHI M BHJIBI
KpUMUHAIUCTUYECKOW uaeHTHpuKauuu. KpumuHanuctuueckas TexHuka. KpuMuHanuctuyeckas
TaKTHKA.

DKOJIOTHYECKOE MpaBo: IMOHATHE, MpeIMET METOA W HCTOYHHMKH SKOJIOrMueckoro mnpasa PO.
IlonsTHE, BUIBI U CTPYKTYpPa DKOJIOTUYECKUX ITPAaBOHAPYLICHUHN, OTBETCTBEHHOCTD 33 UX COBEPILIECHUE.

[lonsitTue wuHdopmanmu. OTBETCTBEHHOCTh 3a HApYLIEHHE 3aKOHOJATENbCTBA O 3allluTe
uHpopmanuu. ['ocynapcTBeHHas TalfHa: OHATHE, 3alUTa, IPABOBOE PErYIMPOBAHUE TOCYAAPCTBEHHOM,
cnyxeOHOl u uHOM uHpopmanuu. KoHdunenumanbHas wuHbOpManus: MOHSATHE, BHIbI M 3allUTa.
3amuTa NepCOHAIBHBIX JaHHBIX I'PAXKAaHUHA.

[TonsTHE, MpeaMeT U METO rpakIaHCcKoro npasa. [IoHATHE TpaXkJaHCKOTO NMPABOOTHOILLIEHHUS, €T0
cneuuduka. CTpyKTypa TpakTaHCKOrO TNpaBOOTHouIeHUs. [IpaBoaeecrnocoOHOCTh  CyOBEKTOB
IPaXAaHCKOTO TMPABOOTHOIIEHHUA. ['paxknaHe Kak CyOBEKThl TpakJaHCKOro mnpasa. dusznueckue U
IOpUJIMYECKHUEe JIMIA: TOHATHe, MpHu3HakH, Kinaccupukamms. IOpuanueckue ¢aktel. IIpaBo
coOctBeHHocTHU. [loHsiTHE aBTOpCKOTO MpaBa. [lonsTre narenTHoro npasa. [loHsTHE HHTENIEKTYaIbHON
coocrBenHoctu (MC) m uckmountensHoro npasa. Knaccugukamus MC. Cucrema npaBoBOi OXpaHBI
MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH, aBTOPCKUX U IMaTEHTHBIX MPaB.
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X03IUCTBEHHOT'O
ITousatue

IlonsTe  XO3SMCTBEHHOTO  (IIPEIIIPUHUMATEILCKOTO)
(MpeanmpuHUMATEILCKOT0) TpaBa, MPU3HAKH, METOIBI
XO3AMCTBEHHOW U NMPEAIIPUHUMATEIIBCKON A TEIBHOCTH.

[IpaBoBOE perynupoBaHHE CEMEHHBIX OTHOIICHUN. 3aKIOUEHUE U MpekpamieHue opaka. [Ipasa u
00s13aHHOCTH poauTenel u aereil. AnumenTsl. DOpMbI BOCIUTAHUS JI€TEH, OCTABIINXCS 0€3 MOMEeUCHHS
poauTenen.

IIpeamer u meronx TpynoBOro Impasa. TpydoBOM IOroBOp: IIOHATHE, CTOPOHBI, COACPIKAHUE.
PaGouee Bpemsi. Bpems otnbixa. TpynoBsie criopsl. JuciurinHa Tpyaa.

Ilonsatne wu wucroxku koppynuuu. HopmaruBHoe onpeneneHue koppynuuu. IIpuumzsl
pactipocTpaHeHus koppynuuu. Haka3zyemble M HeHakasyemble (opMbl Koppynuuu. CKpbITbIE
(marentHbIe) GopMbl KOppymiuu. @opMel Koppynuuu-npectymieHus. opMbel KOPPYNIUU-TIPOCTYIIKA.
@dopmbl nonuTHYECKOM Koppynuuu. HopmaTuBHBIE mNpaBOBble aKThl B cdepe MpOTHUBOJACHCTBUSA
koppynuuu. @enepanbhblil 3aKoH 0T 25.12.2008 Ne 273-03 «O npoTUBOAEHCTBUN KOPPYIILIUN.

mpaBa.
IPaBOBOTO

[Ipenmer
peryJnupoBaHus.

4. O0beM y4eOHOM JUCHHUIJIMHBI

Bunet yueGHoi paboTh B 3aueTHBIX B akanem. B actpoHomMm.
eIUHULIAX yacax yacax
O0umas Tpy10eMKOCTb M CUUILIHHBI MO 3.0 108 81
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 0,22 8 6
Jlexruu (JIek) 0,11 4 3
[Tpaktueckue 3anstus (I13) 0,11 4 3
CamocrosiTe;ibHasi pa6ora (CP): 2,67 96 72
Bua xonTpoJsa: 3auer / Ik3aMeH 0,11 3ader 3ager
(4) 3)

AHHOTaHsA padoyeii MPOrpaMMbl JUCHUIIAHDI
«Teopusi BEpOSITHOCTEH M MAaTEMATHYECKAS CTATHCTHKA B TEXHOJIOTMH CHHTETHYECKHX
0MOJIOrMYeCKN AaKTHBHBIX BEIleCTB, XHMHKO-()apManeBTHYECKHX NMPenapaToB H
KocMeTH4eckux cpeacts» (b1.B.1.03)

1. Heab paucuMnIMHbI — (OPMUPOBAHME Y CTYJEHTOB CHCTEMBl OCHOBHBIX IOHSTHH,
UCIOJIB3YEMBIX NIl TIOCTPOEHUS BaXKHEMIIMX MaTeMaTHYEeCKMX MOJEeNed, U yMEHUus
MCII0JIb30BaTh MAaTEMATUYECKUE METOBI Il OMMCAHUS Pa3IMYHBIX ITPOLIECCOB.

2. B pe3yiabTare M3y4yeHHs] AUCHMIUIMHBI 00y4YaloLMiicsi MO NporpaMme OakajlaBpuaTa
JOJIZKEH:

Obnadamy cnepyromumu npodeccuonanbHbMu (ITK) komnereHusiMu:
- CIOCOOHOCTHIO TUTAHUPOBATh M MPOBOIUTH (PU3UUECKHE M XUMHUYECKHE SKCIIEPUMEHTHI, POBOINUTH
00paboOTKy HMX pe3yJabTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIJBUTATh TUIIOTE3bl U YCTaHABIMBATb
TPaHUIBl WX TPUMEHEHUS, MPUMEHSITh METOJbl MAaTEeMAaTHYECKOTO aHajln3a H MOJIEIUPOBaHMUS,
TEOPETHYECKOTO U dKCIIepuMeHTanbHoro uccnenoanus (I1K-16).

3namo:
- OCHOBBI TEOPUHU BEPOSITHOCTEH M MaTEMAaTUUYECKON CTaTUCTHUKH;
- MaTeMaTHYeCKHE TEOPUU M METO/IBI, JISKAIIHE B OCHOBE TTOCTPOCHHSI MAaTEMAaTHIECKUX MOJICIICH;
- OCHOBBI IPUMEHEHUSI MAaTEMaTHUECKUX MOJIeNIel 1 METO/I0B.

Ymemn:

- BBIOMpATh MaTeMaTUYECKUE METO/IbI, IPUTO/IHBIE JJIS pEIIeHUs] KOHKPETHOH 3a/1auu;
- UCTIOJIH30BATh MAaTEMaTHUECKUE TTOHSITHSI, METOJIBI ¥ MOJICITH JIJIsl OTIMCAHUS PA3JIMUHBIX MTPOIECCOB;
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- BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, JIeXKAI[Fe B OCHOBE KOHKPETHBIX MPOLIECCOB;
- ICTIONIb30BATh OCHOBHBIE METO/IbI CTATHCTHYECKON 00pabOTKHU TaHHBIX;
- IPUMEHATh MaTEMAaTUYECKHUE 3HAHHS HA MEXAUCIUIUIMHAPHOM YPOBHE.

Bnademy:
- OCHOBaMH  (pyHAaMEHTAIbHBIX
MaTeMaTHYECKOT0 anmapaTa;
- METOJaMHU CTaTUCTHUYECKOW 00pabOTKKU HHPOPMALIUH.

MaTEMAaTUYCCKUX TGOpI/Iﬁ u HaBbIKaMH HCIIOJIb30BaHUA

3. KpaTlcoe coaeprkaHue TUCHUIJIMHBI.

1. Teopusi BepositHocTeil. CiryyaliHble BeJJHYMHBI U UX 3aKOHBI pacinpeieeHusl.

[Ipeamer Teopum BeposiTHOocTer. Ciydaiinbie coObiTHs. [IpoTuBomosoxHbIe coObITHA. HesaBucumbie
coObiTusl. OTHOcUTENnbHAs 4acToTa. Kilaccmueckoe M IeOMETpPUUYECKOE OIPENEICHUE BEPOSITHOCTH.
OneMeHTapHash TeOpHs BEpPOATHOCTEW. Meronasl BbUMCIEHHA BepoATHOCcTe. IIpocTpancTBo
3JIeMEHTapHbIX coObITui. Kiaccuueckoe orpeneneHue BEpOSTHOCTH. Anredpa COOBITHIL: TEOpPEMBI O
BEPOSITHOCTH CYMMBbI COOBITHH, NMPOTHBOIOJIOKHBIX COOBITHH, CyMMa BEpOSITHOCTEH HECOBMECTHBIX
COOBITHH, O00pasylmuX TOJHYI Tpymmy. AKCHOMAaTHYECKOE  OINpE/AEICHHE  BEPOSTHOCTH.
CratucTudeckoe OIpENeIcHUE BEPOATHOCTH. YCIIOBHAs BEPOSTHOCTb. TeopeMbl O BEPOSTHOCTH
IIPOM3BE/ICHUS 3aBUCHMBIX U HE3aBUCUMBIX coObITHH. [losnHas BeposTHOCTH. IloBTOpHBIE HCTIBITAHUS.
®opmyina bepnymm. JlokanbHas u nHTErpanbHas Teopemsl Myaspa-Jlannaca. @opmyia [lyaccona.
[Tonsitue cimyyaliHOM BelWYUHBL. JIMCKpPETHbIE M HENPEPBIBHBIE CllydyalHblE BEJIMYUHBL. 3aKOH
pacripesiesieHusl ciydyaiiHoW BenuuuHbl. DYHKIUS pacmpeneneHus, ee cBoiictBa, rpaduk. ITnoTHoCTh
pacnpenesieHnss HENpephIBHOW ClIy4allHONW BEIMYMHBI (IUIOTHOCTH BEpOSTHOCTH). Dopmyna ans
BEPOATHOCTH IONIAJAHNs HENIPEPHIBHON CIy4aiiHON BEJIMYMHBI B JAHHBIN MHTEPBAJI, BIPAKEHHBINA Uepes
IUIOTHOCTh BEPOSITHOCTH, TEOMETPUYECKHH CMBICT (QopMmynbl. buHOMHManbHOE —pacmpereneHue,
pacnpenenenue  IlyaccoHa,  paBHOMEpPHOE  pacIpeleleHHE, HOpPMaJbHOE  pacIpelelIcHUE,
HKCIIOHEHIIMAJIBHOE PACIIPEIEIICHUE.

2.MaremaTn4ecKas CTAaTHCTHKA.

[Tpenmer maTemaTuueckoil ctaTucTUki. OCHOBHBIE 33/1a4l MATEMaTUYECKON CTaTUCTUKU. BbIOOpOoUHbIit
meroa. Cratuctudeckoe onucanue. BpiOopku. ['mcrorpamMa u moiaurod vacror. CraTucTHYecKas
(ommupuueckas) (GyHKUus pacrpeneiaeHus. BpiOopouHble XapaKTEpUCTHUKU U HMX paclpeneseHHs.
CocrostenbHble, 3(pPEeKTUBHBIE CMEIIEHHbIE U HECMEILICHHbIE OLEHKH NapameTpoB. CTaTHCTHYECKOE
CpeliHee, CTaTUCTUYECKas JUCIIEPCUsl U CTAaTUCTUYECKOE CpPEeAHEe KBAAPAaTUYHOE KAK TOUEUYHBIE OLICHKH
HEU3BECTHBIX: MaTEMAaTHYECKOTO OXUAAHMS, AUCIIEPCHUH, CPEIHEro KBaJpPaTUYHOIO OTKJIOHEHUS.
JloBepuTenbHblE MHTEpPBAIbl M HMHTEpPBaJbHbIE OLEHKH. JlOBEpUTENbHbIE OLEHKH HEU3BECTHOM
BEPOSTHOCTH IO OonbIIMM BbIOOpKaM. JloBepHuTenbHAas OLIEHKa MaTeMaTHUECKOTO OKUIAHUS MpU
HEN3BECTHOM naucnepcud. JloBEepHUTENbHAs OLEHKAa CPEIHEro KBAaJpPaTUYHOIO OTKIJIOHEHUs. TouHbIE
BeIOOpOuHble  pacrmpenenenus:  Ctelomenta (t-  pacmnpenenenue), @Dumepa-Cuegexopa  (F-
pacripenenenue), [Iupcona (Xz-pacnpeneneHHe). ITpoBepka CTaTUCTUYECKUX TMIIOTE3. MareMaTH4ecKue
METO/Ibl IPOBEPKU CTATUCTUUECKUX TUIIOTE3. DJIEMEHThI TEOPUU KOPPESILIUHU.

4.00beM yueOHOH TUCHUILTUHBI

Bunsr yaeGHoi paboTh B 3a4eTHBIX B akamewm. B actponom.
CIUHAIAX yacax qacax

Oo6mas TpyA0eMKOCTh THCHUILINHBI 10

y‘lelgHOM)I: ﬁiaﬂy o Sl e &
KonTaktHas padora (KP): 0,33 12 9
Ulexmmm (JIek) 0,11 4 3
[TpakTuaeckue 3anstus (I13) 0,22 8 6
CamocrositeabHas pa6ora (CP): 1,67 92 69
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3ager 3auver
Bua koHTposs: 3a4eT / 3K3aMeH 0,11 @) 3)

AHHOTaNus padoyeil NporpaMMbl IMCUUILIUHBI
«Oprannyeckass XMuMHMs B TEXHOJIOTMH CHHTETHYECKHUX OMOJIOTHYeCKH AKTHBHBIX BeleCTB,
XHMHKO-(papManeBTHYeCKHX NPenapaToB U KocMeTH4yeckux cpeacts» (51.B.1.04)

1. Heab AMCHUIUIMHBI — MPHOOpPETEHHE OOYYAIOIMMUCS 3HAHUNA O CTPOCHHU OPraHUYECKHUX
COCJMHEHUIN, OCHOBHBIX XUMHMUYECKHMX CBOMCTBaX pas3iMYHbIX KJIACCOB OPraHUYECKUX
COEIMHEHUI U METO/1aX UX IOJyYEHUs], KaK IPOMBIILIJIEHHBIX, TAK U JJa0OpAaTOPHBIX.

2. B pe3yibTrare M3yuyeHHUs] TMCUMILUIMHBI 00ydalouIuiicsi 1Mo mporpamMme OakajaBpuara
JOJIZKeH:

Obaaoams crienyromumu npodeccuonansabivu (I1K) komneTeHIusIMu:

— CHOCOOHOCTBIO IUIAHUPOBaTb M MPOBOAUTH (PU3MUYECKHME M XUMHUYECKUE HKCIEPUMEHTHI,
MPOBOJIUTH OOpPabOTKY WX pe3yabTaTOB W OLEHUBATH IOTPEUIHOCTH, BBIIBUTATh THIIOTE3BI
YCTaHABJIMBaTh TPaHULBI MX IPUMEHEHUS, NPUMEHATh METOABl MAaTEMAaTUYECKOIO aHaau3a |
MOJICTTUPOBaHHUSI, TEOPETUIECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (I1K-16)

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS CBOMCTB XUMHYECKHMX DJJIEMEHTOB, COCIMHEHUH U
MaTepUaJIOB HA UX OCHOBE JIJIsl pelIeHus 3a1a4 npodeccnonanbHoi aestenproct ([1K-18)

— TOTOBHOCTBIO M3y4aTh HAy4YHO-TEXHHYECKYI0 HH(OpMAIMIO, OTEYECTBEHHBI U 3apyOeKHbIN
ombIT 110 TeMatuke uccaenoBanus (I1K-20).
3namo:

— TEOPETUYECKHUE OCHOBBI CTPOCHUS Y CBOMCTB Pa3jIM4HbIX KJIACCOB OPraHMYECKUX COCINHECHNN;

— crHocoObl NOJYYEHUs U XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB OPraHMUYECKUX COCTUHEHUM;

— OCHOBHBIE MEXAHU3MBbI IPOTEKAHUS OPTaHUYECKUX PEaKIUii;

Ymemn:

— TIPUMEHATh TEOPETUYECKUE 3HAHMS JUIsl CHUHTE3a OPraHWYECKUX COEIMHEHUN pa3InyHbIX
KJIACCOB;

— aHaJM3UPOBAThH U MPEJCKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COETMHEHUII;

— COCTaBJIATH CXEMbI CHHTE3a OPraHUYECKUX COEINHEHUH, 3alaHHOTO CTPOCHUS;

Braoemy:

— OCHOBaMM HOMEHKJIATYphl U KJIacCU(UKAIIUN OPraHUYECKUX COEIMHEHU;

— OCHOBHBIMHU TEOPETUYECKUMU MPEJCTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBBIKAMU 0OOCHOBAHUS PALMOHAIBHBIX CIIOCOOOB MOIYUYEHUSI OPraHMUECKUX BEIIECTB.

3. Kpartkoe conepikanue THCHMIIMHBI
["anorenonpousBoausle. Kiaccuduxanns. Homenknarypa. ANKUI- U ajsTMIraloreHu 1bl.apoMaTHYeCKHe
rasiorenuapl. M3omepus. Homenknarypa. CrnocoObl monydenus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTpoeHue. Pusuyeckue cBoiicTBa. Peaknuu HykiIeoQUIBHOrO 3aMelleHuss M oTuierieHus. IloHsaTue
HYKJIEOUIHBHOCTH U OCHOBHOCTH peareHToB. AMOUIEHTHbIE HYKJIEOpUIIbHbIE peareHTbl. CHHTES.
OJeMEeHTOOpraHnYeCKHe COeTUHEHUs. THIbI CBs3el B JIEMEHTOPraHMYECKHX CoeqUHEHUsX. CrocoObl
MOJIy4eHUS JIUTUI- U MarHMMOpraHudeckux coeauHeHnid. Peaknus ['puHbsapa, mexaHnsm. Peakuuu c
KapOOHMIIbHBIMH COETUHEHUSIMHU.
Cruptel. ®enonsl. [Ipocteie a3dgupsl. Dnokcucoequuenus. Anbaeruibl, KeToHbl. KapOoHOBBIE KHUCIOTHI
U MX MpOM3BOAHBIE. B KakaoM Kiacce paccMaTpUBAaIOTCS CIEAYIOLIUE pa3lenbl: H30Mepus,
HOMEHKJIaTypa, (U3NYeCKHe M XHMMHUYECKHE CBOWCTBA, CHOCOOBI MOJIy4YeHHs. MexaHU3Mbl peakiuil.
Cunres.
KapOoHoBBIE KUCIOTHI U UX MPOU3BOAHBIE. B KaXkI0M Kilacce paccMaTpHUBAIOTCS CIEAYIOUINE pa3felibl:
U30MepHsi, HOMEHKIIATypa, (U3NYeCKHe U XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJydeHHs. MeXxaHU3MbI
peakumii. CuHTe3.
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MasonoBsiit 3¢up. Ilomyuenue. Crpoenne, CH-Kucnornocts. Peakium KOHAEHCAMM MajOHOBOTO
3(upa 1 MAIIOHOBOM KHUCIIOTHI C allbJIETHIaMA. AMHUHOKHUCIIOTHI. JIMKapOOHOBBIE KUCIIOTHI.
A3zotconepxaimue coequHeHus. Hwutpocoenunenus. AMuHbl. B KaXaoM Kiacce paccMaTpuBarOTCs
CIICMYIONINE pa3leibl: M30MEPHsS, HOMEHKJIATypa, (PU3HMYECKHE M XHMHYECKHE CBOMCTBA, CIOCOOBI
nojiyueHusi. MexanusMmsbl peakuuid. CuHTes.

A3a- 1 TMa30coeMHCHMS.

[lonyyenue nMa30COEAMHEHUN peakIMedl Ua30TUPOBAHUA: YCIOBUS MPOBEACHUSA pPEAKIUU U
MexaHu3M. Ou3nueckue cBoMcTBa. XUMHUECKUE CBOMCTBA. [loslyueHrne u mpuMeHeHUE a30COEeIUHEHUM.
Cunres.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHEBIX B akazmewm. B acTponom.

Bun yae6HO# paboThI €IMHULIAX qacax qJacax
O0uas TpyA0eMKOCTb M CUHUILIHHBI IO 6.0 216 162
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 0,55 20 15
Jlexruu (JIek) 0,33 12 9
[Tpaktueckue 3anstus (I13) 0,22 8 6
JlabopaTtopusbie 3ansatus (J1ab) - - -
CamocrositesbHasi padora (CP): 5,20 187 140,25
CamocTosTeIbHOE U3YUYECHHE Pa3/IeIoB 5,20 187 140,25
JUACIIUILIHHEI
Bua xonTpoJs: 3auer / 3k3aMeH 0,25 JK3aMeH JK3aMeH

©) (6,75)

AHHOTanuA padoyeil mMporpaMmbl TUCHUIIMHBI «COBpeMeHHbIE MeTOAbl (PU3UKO-XUMHYECKOTO
aHajm3a opranuyeckux Bemecrs» (51.B.1.05)

1. Heab AMCHMIUIMHBI: CPOPMHUPOBATH y OOYyYaromuUXcs oOlIee MpencTaBlieHHe O Hamboiee
HIMPOKO MPHUMEHSEMBIX COBPEMEHHBIX WHCTPYMEHTAJIBHBIX METOAAX aHAJN3a OpPraHMYEeCKHX BEIIECTB.
O3HaKOMHTH UX C TEOPETHUYECKUMH OCHOBaMH AITHX MeTo0B. CHopMupoOBaTh y CTYISHTOB 3HAHWUS,
o0ecreynBarIie MM CHOCOOHOCTh CAMOCTOSITEIBHOIO BBIOOpa  KOHKPETHBIX METOJOB aHalln3a
opranuueckux BemiectB. OOecreunTh OOy4arOUMXCs MPAKTUYECKUMHU HABbIKAMU U YMEHHSIMH,
HEOOXOIMMBIMH JIJIsl CAMOCTOSATEIBHOTO PEIIEHHs MPUKIAHBIX XUMUKO-aHATUTHYECKUX 3a/1a4.

2. B pe3yabTaTte u3y4yeHusl TUCHHUIJIHHBI CTYAEHT JA0JIKEH:

Obnadoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:

- ciocoOHOCTh ¥ TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JIUCIHILIIH
B npoeccuonansHoi aesteraproctd (OITK-1);

- crocoOHOCTh TPOBOJUTH AHAIU3 CBHIPHS, MAaTEPHAJIOB U TOTOBOW MPOAYKIIHH, OCYIIECTBIISATH
OLICHKY pe3yabraroB aHaiu3a ([1K-10);

- TOTOBHOCTHIO WCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHUYECKHUX DJJIEMEHTOB, COCAMHECHUH U
MaTepualioB Ha UX OCHOBE /ISl pelIeHus 3a1a4 npodeccuonansHoi nesrenpHocty (I1K-18).

3namo:

- OCHOBHBIE 3aKOHBI, JIE¥KAIME B OCHOBE COBPEMEHHBIX METOJI0B (DU3UKO-XUMHUUECKOT0 aHAIIN3a;
- OCHOBHYIO TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K COBPEMEHHBIM METO/IaM (PU3UKO-XUMHUECKOTO aHAITN3a;
- OCHOBHBIE IPUEMBI POBEJICHUS HKCIIEPUMEHTA B 00JIACTH aHAIUTHYECKON XUMHUHU.

Ymems:

- MPUMEHSTH MOJIYUYEHHBIC B X0/ U3y4eHUS AUCIUILTUHBI JUUIsl pEIIeHHs PUKIAIHBIX 3a7a4, CBI3aHHBIX
CO CBOEM nanpHenel mpodecCHoHaTbHON AesTENHHOCTH,
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- CaMOCTOSITEJIbHO BBIOMpAaTh aHATUTUYECKHE METOABI, IPHUTOJHBIE JJs PpEIIeHUS KOHKPETHBIX
IIPUKJIAIHBIX 3a7ad4.

Braoemy:

- IPAaKTUYECKMMHU HaBbIKaMM, HEOOXOAMMBIMM JJsi pELICHHMs NPUKIAJHBIX 3agad B 001acTH
MHCTPYMEHTAJIBHOI'O aHAJIN3A.

3. KpaTkoe coaep:kaHue JMCHUIINHBI

1. BBenenue B coBpeMeHHbIE (pU3NUECKUE U (PU3UKO-XUMUYECKHE (MHCTPYMEHTAIbHbIE) METOIbI
aHaju3a opraHnyeckux BemiecTB. [Ipeamer u obmas kinaccupukanuss MeTonoB. UyBCTBUTENBHOCTH U
CEJIEKTUBHOCTh METOJI0B aHAJIN3a.

2. ChexTpanbpHble METOABl aHaINW3a. B3aMMOIEHCTBHE DJJIEKTPOMAarHUTHOIO M3JIY4YCHHS C
BeniecTBOM. OCHOBBI TEOPHM B3aUMOJEHCTBUS U3JIYYEHHUS] C aTOMAMM U MOJIEKYJIaMH. ATOMHBIE U
MOJIEKYJISIpHBIE CIIEKTPBI OMIIOIIEHUS U u3nydeHus. Kiaccudukanus criekTpajlbHbIX METOJIOB aHAJIN3A.

MeToapl aTOMHOM CHEKTPOMETPUN (IJIEMEHTHBIM aHalu3): aTOMHO-3MUCCHOHHAs M aTOMHO-
abcopbumonHas crekrpockonus. [Ipunnunel metonos. [IpuMeps! IPakKTHYECKOTO NPUMEHEHUST METOI0B
B aHainu3e OMOJIOTMYECKU-aKTUBHBIX BEIIECTB U B (hapMaleBTHUECKOM aHain3e. MeTpoioruyeckue
XapaKTEpUCTUKU METOJI0B aTOMHOM CIIEKTPOCKOIIUH.

MeTo/1bl MOJIEKYISIPHOM CIIEKTPOCKOIHH.

MornexyssipHas abcopOIMOHHAs CHEKTPOCKOIUS B BUAUMON U ylIbTpaHOIeTOBON 00JacTH Kak
METO/ MCCIIEOBAHUS JIEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJ. XapaKTEPUCTUKHU IIEKTPOHHBIX
COCTOSIHUH MHOTOQTOMHBIX MOJIEKYJI: SHEpPIUs, BOJHOBbIE (DYHKIUH, MYJIbTHILICTHOCTb, BPEMs KH3HH.
IIpuMeHeHne AIEKTPOHHBIX CIIEKTPOB MOIVIOLIEHUS B KAYECTBEHHOM, CTPYKTYPHOM M KOJIMYECTBEHHOM
aHanu3ax. TexHuka MOJIEKYISIPHOM CTIIEKTPOCKOHHU MOTIIOMIEHHS B BUANMON 1 Y D-001acTsix.

MounekynsipHasi SMUCCHOHHAs CIEKTPOCKONUs - Quyopumerpus. TeopeTHuecKue OCHOBBI
metoza. Gakropsl, BAMAIOMUE HA (IIyOPECLEHIIHIO.

Wudpakpacuas cnexktpockonus. Meronsl koiebaTenbHol cnekTpockonuu. Muadpakpacusie (MK)
CHEeKTpbl M KOMOMHAIlMOHHOE paccessHue cBera. KosiebarenbHble CHEKTPbl, YPOBHM 3HEPruH, HX
Kiaccuukanus, QyHIaMEHTaIbHbIE, OOCPTOHHBIE M  COCTaBHbIE YacTOThl. CHEerupUIHOCTH
KoJsiebaTenbHbIX CHEeKTpoB. [IpuMeHeHre MeTo10B KonebaTeabHOM CIEKTPOCKOMUH JUIsl KaueCTBEHHOTO
U KonudecTBeHHOro ananusa. Texuuka MK cnekrpockonuu u cnekrpockonuu KP.

Mertpoiornueckue XapakTepUuCTUKU METOI0B MOJIEKYJIIPHOMN CIIEKTPOCKOIIUU.

3. CnexkTpockonusi SIIEPHOIO MAarHMTHOIO pe30HaHca. SIBieHHe SJepHOro MarHUTHOTO
pe3zonanca. [Ipumenenue SAMP B pa3nuyHblx 00JacTSIX XWMHUHM, OWUONOTMHM U MeauuuHbl. SMP-
CIIEKTPOCKOIHSI OPTaHUYECKUX COCAUHEHHI Ha SIPSIX H.

[Tpuniuns! yctpoiicTBa U paboThl coBpeMeHHoro SIMP-cniekrpomeTpa. BaxkHOCTh 1 3HaueHue
MPaBUJIbHOM MpoOONOAroTOBKY Ais poBeaeHus IMP-uccnenoBanus.

OcCHOBHBIE TIOHATHS. YPaBHEHUE PE30HAHCA. XUMHUYECKHUM CHIBWI, BIUSHUE HAa €r0 BEIUYHUHY
AIIEKTPOHHOT'O OKPY)KEHMsI U Ipuponbl pactBoputens. CHHUH-COIMHOBOE B3aWMOJEWCTBHE, KOHCTAHTA
CIIUH-CIIMHOBOI'O B3aUMOJEUCTBUSA, MYJIbTUILIETHOCTh CUTHAJIOB B criekTpe. Ilopsanok cnekrpa. Tonkas u
CBEpXTOHKasi CTpyKTypa cnektpoB SIMP, npaBuna or6opa. [loHsTHE O CIMHOBOM cHUcTEME U MpaBuiIa
HOMEHKJIATypbl CHUHOBBIX cucTeM. CrekTtpel nepBoro mnopsaka. CHCTEMbl BBICOKHMX IOPSIKOB.
PenakcanimoHHbIe MPOLIECCHI.

SMP cnextpockonus Ha sAapax Bc, P. TI'ereposinepHas passsska. IIpuMepsl crieKTpoB
pasnuuHbIX BemiecTB. SnepHbii  addext Obepxaysepa. [IBymepHas cnekrtpockonus AMP.
Hunamuueckue 3¢dexrsr B SAMP cnektpax. BozmoxkHoctu coBpemenHoit SIMP-cnextpockonuu B
CTPYKTYPHBIX, KHHETHYECKUX U TEPMOJAVMHAMUYECKNX HCCIIETOBAHUSX.

4. Macc-CieKTpOMeTpusi M PE30HAHCHBIE METOJbl aHajn3a OpraHMYecKUX BemecTB. Macc-
CHEKTPOMETpHsI: OO0IIKMe NPUHLHUIBI U OTIWYMS Pa3IMYHBIX MAacC-CIEKTPOMETPUUYECKUX METO/I0B.
[IpumeHeHus Macc-CeKTpalbHBIX MeTofoB. CrocoObl HMOHM3allMM, HWCHOJb3yeMble B  Macc-
criekTpoMeTpuu. KauecTBeHHBIN M KOJTMYECTBEHHBIM MacC-CIEKTPAIbHBIM aHAIIN3 MHOIOKOMIIOHEHTHBIX
cmeceil. XpomaTo-Macc-CIEKTpOMETpUsl (MPUHLMIBI ¥ NPUMEHEHMS Ul aHAIM3a JIEKAPCTBEHHBIX
IpernapaToB M OWOJOrMYECKUX OOBEKTOB). MeTponoruuyeckue XapaKTepUCTUKH MEeTo/la Macc-
CIIEKTPOMETPHH.

19F 31
H
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5. Ananutnueckas xpomarorpadusa. Knaccuduxauus xpomarorpaduueckux meronoB. OOmias
teopusi xpomarorpadun. OcCHOBHBIC MOHATHS Xpomartorpaduu. DPHEKTHUBHOCTH U CEIEKTUBHOCTH
xpomarorpaduyeckoro pasaeneHus. TUMbl JETEKTOPOB B XpoMaToprapuu M UX YYBCTBHUTEIHHOCTD.
3amayn KOJIMYECTBEHHOI'O aHaiu3a U HUJEeHTHU(UKAIUU. AHAIU3 U CHOCOObI 0OcYeTa XpOMaTorpamm.
BricokoaddextuBnas xunkoctHas xpomartorpadus (BIXKX). Kmaccudukamms meromo BIXKX mo
MexaHu3My pazzaenenus. HopmansHo-daszoBas u oOpameHo-dazoBas BOXX. CopOeHTHI U 3IIIOCHTHI.
Ob6nactn mnpumenenus. CnenmanbHble BapuanTel BOXKX. T'azoBas xpomarorpadus. OoOnactb
npuMeHeHusa. PacnpenenurtenbHas IUIOCKOCTHAasi Xpomarorpadus: TOHKOCIHOWHAas W OyMaxHas
xpomarorpadus. VX npumMeHeHue B aHaJIM3e OMOJIOTHYECKH aKTUBHBIX BEIIECTB.

6. DIEeKTpPOXUMHUYECKHME METOJIbl aHalu3a B aHallM3e opraHudeckux BemlecTB. Kiaccudukanus
ANEKTPOXUMHUYECKUX METOJOB aHanu3a. [loreHunromeTpudecknii Meton aHaim3a. [IpuHuun merona.
Knaccudukanus u xapakTepucTuka >3JeKTpoJoB. MoHcenekTHBHBbIE 3JeKTpoibl. [Ipumenenue s
aHaiM3a opraHuuyeckux BewlecTB. [Ipsmas noreHnuomerpus. IloreHnmomerpuueckoe TUTPOBAHMUE.
KpuBble mnoreHuuomerpuyeckoro TuTpoBaHus. Kynonomerpus. KyloHomeTpuueckoe TUTPOBAaHHE.
Konnykromerpus. Kongykromerpudyeckoe TuTpoBanue. Boapramiepomerpust.

7. Kanwmsapusiii snekrpodopes. Teopus kKanmuuisipHOro snektpodope3a. OCHOBHBIEC MOHATHSA U
TEPMUHOJIOTHSI, TpHHATAasE B  Merone. OD(PPEKTHBHOCTb M CEJNEKTHBHOCTH  OINPEEIICHUM.
Onekrpodoperpamma. AmnmaparypHoe odopmieHHe MeToaa. Buuabl KanuuispHOro siektpodopesa:
30HHBIN KO®, apunnenii KO®, MunemispHas 3JIeKTPOKMHETHUYECKAs KaNWUIApHAs XpomaTorpadus,
renb-KO®, u3oanexktpuyeckoe (okycupoBanue. KonmudyecTBeHHbIN aHANU3 W 3aJa4ud UACHTH(PUKAIUU
meTosioMm KDO. I[pumenenne KO® B ananu3e OMOJIOTHYECKH aKTHBHBIX BEIIECTB.

8. Tlonspumerpuueckuii Meros aHanu3a. CylIHOCTh MOJSPUMETPUYECKOTO METOAA aHaau3a.
[Tpumenenue nonspumerpun. OnpeeneHnue KOHIEHTPallMi ONTUYECKH aKTUBHBIX BELIECTB B paCTBOPE.

4.00beM yueOHOi 11 CUMIJIMHBI

B B acTpon.
. B akanem.
Buabl yueOHoii padoThI 3a4YeTHBIX qacax
yacax

eIMHHIIAX
O0masi TPyA0eMKOCTh JAUCHHUILVIMHBI 1O Yy4eOHOMY 9 72 54
JIaAHY
AyIUTOPHBIE 3aHITHSI: 0,28 10 7,5
Jlexumu (Jlek) 0,28 10 7,5
[IpakTuueckue 3ansTtus (113) - -
JlaGopartopus - -
Camocrositesbnas pa6ora (CP): 1,61 58 43,65
CamocTosTenbHOE U3YYeHUE Pa3IesiOB TUCIUTUTHHEI 1,61 58 43,65
Bua uTOroBOro KOHTpOJIsi: 3a4eT € OLEHKOM 0,11 4 2,85

AHHOTanMs padoyeil mporpaMmMbl AuCHUIHHBI «IKoaorus» (51.B.1.06)

1. Heap AUCOMIUIAHBI. CHOPMHPOBATH Yy CTYACHTOB IMPEICTaBICHUE O COBPEMEHHBIX
IKOJOTUYECKUX mpobieMax, O (QHU3UKO-XUMHUYECKUX MPOIECCaX, MPOTEKAIOINX B Pa3IHYHBIX
KOMITOHEHTaX OKPYXKAIOLIeH Cpelpl U O CTENEHH aHTPOIOTEHHOTO BO3ICHUCTBUS Ha OTHU TPOIIECCHI;
BBIPA0OTATh y CTYACHTOB HABBIKM CHUCTEMHOTO IMOJIXO/a K W3YyYCHUIO M PEUICHUIO 3KOJIOTHYSCKHX
npo0JIeM, BO3HUKIIHNX B PE3yJIbTaTe MPOMBIIIICHHO-XO03SMCTBEHHON NEATEIbHOCTH YEIOBEKa, Pa3BUThH
MBIIIJICHUE, T[O3BOJISIFONICEe IMPABUJIBHO OICHUBATh JIOKAJIbHBIE W  OTHAJICHHBIC IOCICICTBUS
NPUHUMACMBIX PEIICHUH JJIsl OKPY)KAOIIECH CPe/Ibl U UeIOBEKa.

2. B pe3yabTarte 0cBOEHUS TUCHUILITMHBI CTYAEHT J0JIKEH:

Obaadoams CIEeNYOIUMU KOMIETCHIIUSIMHU:
- TOTOBHOCTBIO HMCIOJIb30BaTh 3HAHHS O COBPEMEHHOW (DU3UUECKON KapTHHE MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIICCTBA Uil IOHUMAHHS OKPYXKAIOIIEro MUpa U SBICHHUN
npuposi (OITK-2);
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- TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHHS O CTPOCHUU BELIECTBA, IPUPOAEC XUMHUECKON CBA3H B PA3TUYHBIX
KJlaccaX XUMHYECKHX COEIMHEHUH IUId MOHMMAaHHs CBOMCTB MaTepHaioOB U MEXaHU3Ma XUMHYECKHX
IPOIIECCOB, MPOTEKArOIIUX B OkpyxkaroiieM mupe (OI1K-3);

- CHOCOOHOCTBIO ~ MPUHUMATh  KOHKPETHBbIE TEXHHYECKHE pelIeHHs Mpu  pazpaboTke
TEXHOJOTMYECKUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJICTBA M TEXHOJOIMM C Y4ETOM
9KOJIOTHYECKHUX MMocieacTBUi ux npumenenus (I1K-4).

3uams:

— OCHOBHBIE 3aKOHBI OO KOJIOTHH;

— 3aKOHOMEPHOCTHU CTPOCHUS M (PYHKIIMOHUPOBAHUU OHOChEpHI;

— COBPEMEHHBIE 3KOJOTUYECKUE POOIIEMBIL;

— OCHOBBI PallHOHAJILHOTO MPUPOJIOII0JIb30BAHMS;

— OCHOBHBIE IPUHIIMITBI 3aIIUTHI IPUPOTHON CPEIbI OT AaHTPOIIOTCHHBIX BO3JICHCTBUN;

— CTpOCGHHE OCHOBHBIX reochep 3emMiad ¢ OCHOBHbIE (PU3MKO-XMMUYECKHE MPOIECCHI,
IPOTEKAIOIIUE B HUX;

— OCHOBHBbIE MOHATHUSA U MPUHLHUIIBI KOHIENIUN YCTOWYUBOTO Pa3BUTHS,

— OCHOBHBIE CBEIEHHUS O TJI00aNbHOW MpoOIeMaTuKe, MPHUPOJHBIX pecypcax, IIaHETApPHBIX
IpaHULIaX, AHTPOIIOTEHHOM BO3JEHCTBUU Ha OKPYXKAIOUIYI0 Cpeay, YIpPaBICHUU KayeCTBOM
OKPYKAaroIIel Cpeibl;

— TMPUHIHIBI 3eJICHON XUMUU;

Ymemn:

—  TNPUMEHSTH MOJTYYECHHbIE 3HAHUS JJI OIICHKU COCTOSIHUS OKPYKaIOIIEH Cpe/bl U PallOHATBHOTO
WCIIOJIb30BaHUs IPUPOJIHBIX PECYPCOB;

— WCTOJIB30BaTh CETEBBIE KOMIBIOTEPHBIC TEXHOJIOTUU M 0a3bl JAHHBIX JUIsl PEUICHUs KOHKPETHBIX
HKOJIOTUYECKUX MPOOIeM;

Braoemy:

— TIOHATUHHBIM ammaparoM B OOJacTH OOIIEH HKOJOTHUH, PAIMOHAIBLHOTO HCIOJIH30BAHUS
IPUPOJIHBIX PECYPCOB.

3. KpaTkoe coaepsxkaHue JUCHUILINHBI

BBenenne, OCHOBHBIE TOHATHUS AUCIUILINHEL.

MecTo AMCUMIUIMHBI B CHUCTEME OOLIEro M XUMHYECKOro 00pa3oBaHHA. DKOJOTMUYECKOE
oOpa3zoBanue U 00pa3oBaHHe I yCToMuMBOro pasButus. OOIIECTBO U OKpykarwtias cpena. [lonarue
YCTOMYUBOTO PA3BUTHS.

Pazoen 1. Obwue 6onpocwi sxonoeuu. buocgepa. buosxonoeus. buocghepa u ycmoiiuusocms.

1.1 OcHoBHbIE 3aKOHBI 3Kojnoruu. buoskonorus. Ilonarue o0 skocucTemax. YCTOHUMBOCTH
skocucteM buocdepa, ee IBONIOIUSA U YCTOWYUBOCTh. DKOCUCTEMBI 3€MJTU U YCTOWUNBOCTh. OCHOBHBIC
cBesieHus 0 1uiaHetre 3emuid. OCHOBHBIE MOHATHS 3KOJOTMM. 3aKOHBI M MPUHIUIBI 3KoJoruu. I[loTokn
SHEpPruM U BellecTBa B sKocucTeMax. OCHOBHbIE OMOr€OXMMHUYECKHE IMKIIBI (KPYTOBOPOTHI BEILIECTB).
[{uknMyHOCTH MpoLeccoB B Onocdepe u yCTONIMBOCTb.

1.2 Hapononacenenue. UenoBeuecTBo Kak yacTb Onocdepsl. Jlemorpaduuecknue npodieMbl

JIUHaMUKa YeJOBEYECKOM MOMyIsAUH, POXKIAeMOCTh, CMEPTHOCTb, BO3pacTHas CTPYKTypa.
[TpoGiieMbl COBpPEMEHHOr0 3Tama pOCTa YUCIEHHOCTH HaceneHus. ['eorpaduueckoe pacnpeneneHue
HaceJieHus. PerynupoBaHue HapoIOHACEIEHUS.

Pazoen 2. Cmpoenue u cocmas ceocghep 3emnu. Ocho6uble Gu3UKO-XuMUUecKue npoyeccsi,
npomexaowue 6 2eocghepax

2.1 Atmocdepa 3emin

Crpoenue aTMocdepsl, posib POTOXUMHUECKUX PEaKLUi B (POPMUPOBAHUU COCTABA aTMOC(EPHI.

[NapauxoBeiii 3¢dekr. I[lapHukoBblie ra3el B atMmochepe. Kimmaruyeckue mnocnencTBus
AQHTPOIIOT€HHOH J1eATEIbHOCTH.

Pacnipenenenune koHeHTpanuu o30Ha B atMmochepe. O30HOBEIN cioit. [IpupoaHbiii UK 030HA.
CoBpeMEHHOE COCTOSTHUE O30HOBOro cios. IlocnencTBusi paspylieHHs O30HOBOTO CIIOSI 3€MIIM JUIS
yenoBeka u omocdepsl B 1ieaom. CtparocdepHbliii 030H U Tpomoc(epHBIN 030H: CXOACTBO M Pa3IAYUSL.
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MexayHapoJHOE COTPYIHUYECTBO B OOJIACTH OTPAaHUYCHHE TPOW3BOJACTBA H  HCIOIB30BAHUS
030HOpa3pyHIAOINX BENIECTB. MOHpEaTbCKU MPOTOKOJI.

KucnoTHbIe 10U ¥ MPOIIECCHl OKUCTICHUS puMeceil B Tporocdepe. POTOXUMHUECKUN CMOT.

2.2. 'mppocdepa 3emin

Buner Bon Ha 3emie. IlpecHsle Boabl. ['maponormyeckuil nuki. ['moOanbHbIE SKOIOrMUECKHE
npobsieMbl ruapocdepsl. ['7aBHBIE KaTHOHBI M AaHHUOHBI MPUPOAHBIX BOJ. KuHCIOTHO-OCHOBHOE
paBHOBecue B MNpupoaHbIx Boaax. Lllemounocts mpupogubix BoJ. OCHOBHBIE NPUYUHBI, 3Tallbl U
MOCNEACTBHS 3aKUCICHHSI MPUPOTHBIX BOJI0EMOB. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE IPOIECCH B
NpHUPOAHBIX BojoeMax. Ctparudukamnusi IpupoIHBIX BogoeMoB. [Iporecchl a¢TpoduKanuu BOJOSMOB.
[TpuuuHBI U TOCTIEACTBHS.

2.3. JIutocdepa 3emuu

3emHas kopa. IlouBa. Ctpoenue nouBeHHoro cinos. CocraB moyB. OpraHM4ecKue BELIECTBA B
nouBe. Poyb JKMBBIX OpPraHu3MoB B (DOPMHUPOBAHHM MMOYBEHHOTO CJIOS. TsDKENble METalUlbl B TOYBE.
Herpanauus nous. Bognast u BeTpoBas 3po3us MOUB.

Pazoen 3. Ammponocennoe 8ozdelicmeue HA OKPYICAOWYIO Cpedy U PAYUOHATbHOE
NPUPOOONONL308AHUE

3.1. Ilpupomusie pecypchl. [loHsATHE 00 OTXOJaX MPOU3BOACTBA U MOTPEOICHHS. MaTOOTXOTHBIC
1 6€30TX0HbIC TPOU3BOICTBA.

3.2 TlonsTHe O TUTAHETApPHBIX TpaHUIAX. AHTPOIOTCHHBIE BO3MYIICHHUS OHMOTCOXMMHYCCKHUX
UKJIIOB a30Ta U Gochopa. OCHOBHBIC TPUHIIUIIBI 3€JIEHON XUMUH.

Pazoen 4. Yemouuueoe pazsumue

[Tonstue 00 ycroitunmBoM paszButuu. Mcropusi cTaHOBiIeHHs] MOHATHA. BKiaa oTeuecTBEHHBIX
yuenbix. Llemm ycroitumBoro paseutus OOH. MexayHapogHOoe COTPYIHHYECTBO B 00JIaCTH
yCTOHYHMBOTO pa3BUTHs. [IpOMBIIITIEHHAs 2KONOTUS W 3€JieHas XUMHUS KaK MHCTPYMEHT oOecreueHUs
YCTOMYMBOTO Pa3BUTHUS. DKOJIOTHYECKAs ITHKA.

1. O6beM AUCHMILIMHBI U BUABI Y4eOHO# padoThI

N B 3auerHbIX B akanewm. B actponom.
Bun yae6HO# paboThI

CIMHULIAX gacax Jacax
OO0masi TPya10eMKOCTh TUCIUIJIUHBI 1O 3.0 108 81
Y4eOHOMY IIaHYy
AyIUTOPHBIE 3aHITHSI: 0,22 8 6
Jlexumu (Jlek) 0,11 4 3
[Ipaktuueckue 3ansaTtus (113) 0,11 4 3
CamocrositesbHas padora (CP): 2,67 96 72
CaMocTosiTenbHbIe pa0OTHI C 3a/IaHUSIMU 1,88 68 51
Jlpyrue Bubl CaMOCTOSITEILHON paboThI 0,79 28 21
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3auer 3auer

(4) (©)

AHHOTanus padoyeil nporpammsl AucuunInibl «IlpoekTnpoBanue neraneil MaliMH U
annapatoB B TeXHOJOTHM CHHTETHYECKMX OMOJIOTHYECKN AKTHUBHBIX BellleCTB, XHMHKO-
(dapMaleBTHYECKHX NIpenapaToB U KocMeTHueckux cpeacts» (51.B.1.07)

1. He.ﬂl) JUCHUIUIMHBI. HAay4YdTh CTYACHTOB TBOPYECCKOMY MOAXOAY K BBIINOJIHCHUIO
HWHXKCHCPHBIX PaCUYC€TOB HA IMPOYHOCTH, JKCCTKOCTb U YCTOP'I‘{HBOCTB QJICMCHTOB KOHCpr’KLIPIﬁ, ):[CTaJleﬁ n
Y3JI0B MalllMH W arrmaparoB.

OCHOBHBIMU 3ala4aMi JUCHUIUINHBI, PCHICHUC KOTOPBIX obecreynBacT JOCTHIXKCHUE IICIIH,
SIBJISAFOTCA:

° HN3YUCHUC TUIIOBBIX 3JICMCHTOB KOHCTPYKI_II/Iﬁ XUMHUYCCKOI'O O60py,Z[OBaHI/I$I;

® OCBOCHHE OCHOB METOAUKH NIPOCKTUPOBAHU A,
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. oOecrieyeHne HEOOXOAUMOW TEXHUYECKOH HH(pOpMalmen Ui BOCIPHUATUS CTYIACHTAMH
psiaa MoCIeayIOMUX TUCIUTUIHH.

2. B pe3yabTare u3y4yeHHUs TUCIUIIUHBI CTYAEHT J0JIKEH

Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:

- CIMOCOOHOCTh IUTAHMPOBATh W TPOBOAWTH (DHU3MYECKHE W XUMHUYECKHE DKCIEPUMEHTBI,
IPOBOAUTH OOPabOTKY HX pe3yJlbTaTOB U OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIOTE3bl U
YCTaHABIMBATh TPAHUIBI WX MPUMEHEHHs, MPUMEHITh METOJbBl MAaTeMaTHYeCKOro aHajau3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIepruMeHTanbHoro uccieaosanus (I1K-16);

- TOTOBHOCTbH HCIIOJIH30BATh 3HAHMS OCHOBHBIX (PU3UYCCKUX TEOPUH JJIS PEIICHUSI BO3ZHUKAIOIINX
busznyeckux 3agad, CaMOCTOATEIbHOrO MpuoOpeTeHHs] (U3UYECKUX 3HAHUM, [UIsI TOHUMaHUS
MPUHIIAIIOB pa0OThI MPUOOPOB M YCTPOMCTB, B TOM HYHCJIE BBIXOJSIIMX 3a MPEACIbl KOMIETEHTHOCTH
KOHKpeTHOro Hampasienus (ITK-19).

3uame:

- KOHCTPYKLHUH, TUMAXU U KPUTEPUU pabOTOCIIOCOOHOCTH AeTajeil MaliuH, COOPOYHBIX €TUHUI]
(Y3J10B) U arperaros;

- OCHOBBI TEOPHH COBMECTHOM pabOThl U METO/BI pacueTa JeTaleil U y3J0B MallliH U anmapaToB
XUMHUYECKON TEXHOJIOTHH;

Ymems:

- BBITIOJIHATh M YUTATh TEXHUYECKHE CXEMBI, YEPTEKHU M ICKU3BI JICTAJICH, y3JIOB U arperaToB
MaIINH, COOPOYHBIX YEPTEkKEH 1 YepTek M OOIIEro BUIA;

- MPOU3BOJUTH PAcCUeThl MO OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHHS
JeTane MallluH;

- TPOU3BOJUTH pACYeThl W KOHCTPYMPOBAHHE JCTAlCH MalmlMH W MEXaHH3MOB C YYE€TOM
MIPOU3BOJICTBEHHOW TEXHOJIOTUH U IKCIUTYaTalluH;

Braoemy:

- HaBbIKaMU KOHCTPYHPOBAHUS U TEXHUYECKOT'O TBOPUYECTBA;

- MPaBUJIAMH TTOCTPOCHHS TEXHHYECKUX CXEM U YEPTEKEH;

- OCHOBHBIMH METOJaMH pacueTa U MPOCKTUPOBAHUS MEXaHMYECKHX Y3J0B M JJIEMEHTOB
TEXHUKH.

3.Kparkoe coaep:kanue TUCHUNIUHBI:

Pazoen 1. «Pacuem Xxumuuyeckoco annapama ¢ MeXAHUYECKUM  NepeMeuusarouum
YCmMpOUCMEOM».

[To Bcem sTamaM KypcoBOTO TpoekTa odopmiIsieTcs euHas IOsSCHUTEIbHAS 3amucka. B
MOSICHUTENbHYIO 3allUCKy BKIIIOYAIOTCSA MPOEKTHBIE U MPOBEPOYHBIE PACUEThl TUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUHU C JICHCTBYIOIIMMH MeTOIMKaMu. [Ipon3BoguTcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAJIOB,;

2) pacyer OCHOBHBIX T€OMETPUYCCKUX pa3MepOB armapara;

3) pacyeT TOJIIMH CTEHOK armnapara u pyOalku;

4) no00p MPUBOA;

5) pacueT (pIaHIEeBOrO COSTUHEHUS KPBIIIKH C KOPITYCOM arapaTa;
6) pacder Bajia MEIIAIKA Ha BAOPOYCTONYHNBOCTD U MIPOYHOCTH;

7) noa00p U pacueT My(QThI;

8) 1o 100p M pacyeT YIUIOTHEHHSI.

Paszoen 2. «Hepmeosrc obwezo suoa annapamay.

BrimonHsieTcst yepTek 0O0IIero BHja ammapara ¢ BUIAMH, pa3pe3aMH, CEUYCHUSIMU ¥ BHIHOCHBIMH
DJIEMEHTAaMH, JAIOIIMMU IOJIHOE TPEACTABICHUE 00 €ro YCTPOWCTBE M NpPHUHIMIE PaboThl. YepTex
00I1Iero BU/Ia anmapaTa COJCPIKUT:

1. N300pakenue annapaTa (BUIbI, pa3pe3bl, CEUYCHHs, BEBIHOCHBIE 3JIEMEHTHI), CO/leprKallne
OKOHYATeJIbHbIE KOHCTPYKTUBHBIC PEIICHHUSI.

2. OCHOBHBIE pa3MepBhl.

3. Pacnonosxenue mtynepos, JitoKa, ONOp amnrmapara.

4. Tabnuily Ha3HAUYEHUS ILITYLEPOB B armapare.
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o. TeXHUYECKYIO XapaKTEPUCTUKY M TEXHUYECKHE TPeOOBAHUS K HEMY.

Ha BTOpOM JHCTE BBIMOTHSAIOTCS YEPTEKH COOPOUYHBIX €OUHUILT W jaetaned. Yeprexu
BBITIOJTHSIOTCS Ha ucTax opmara Al.

KypcoBoil mpoekT sBisieTcs camMOCTOSITENTbHOM paboTOil CTyNeHTa, KOTOPHI HECeT MOJIHYIO
OTBETCTBEHHOCTh 332 €€ KauecTBO (NMPaBWJIBHOCTh pacueToB, oGOopMIeHHE depTexkeld) u
CBOEBPEMEHHOCTh BBINIOJIHEHUSI BceX AJTamoB paboT. IlpemogaBatens — pyKOBOAUTENb MPOEKTa
HAmNpaBlsIeT pabdOTy CTYACHTa, KOHCYJIbTHPYET 10 HESICHBIM BOMPOCAM, OTMPEICISICT CTEICHb
3aBEpIICHHOCTH OTAENBHBIX TAOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunbr yueOHOM paboThI B 3aueTHbIx B akanem. B actponom. yacax
SIMHUIIAX qacax
O0uas TpyA0eMKOCTh M CUUILIHHBI IO 3.0 108 81
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,17 6 6
Jextuu (JIek) - - -
[Tpaktueckue 3anstus (I13) 0,17 6 6
CamocrositesbHas padora (CP): 2,72 08 72
Buja koOHTpOJISI: KypCOBOM MPOEKT 0,11 3adeT ¢ OLEHKOM 3adeT ¢ OEHKOH
(4) ®)

AHHOTaNMA padoyeii mporpaMmMbl AucHUIHHBI «[IpoeKTHPOBaHME MPOIECCOB U ANNAPATOB
xumMu4eckoi Texnonorum» (51.B.1.08)

1. Heap QMCHMNJIMHBI. CYIIECTBEHHO pPACUIMPUTH, CUCTEMATU3UPOBATh M HCIOIH30BaTh Ha
MpaKkTUKE 3HAHUM OCHOB THAPABINYECKHX, TEIUIOBBIX M MACCOOOMEHHBIX IPOIECCOB XHUMHYECKOM
TEXHOJIOTMHM, TIO3BOJIIOIIMX  BBIMYCKHMKaM  OCYIIECTBIISATh HAY4YHO-  HCCIEAOBAaTENbCKYI) U
MPaKTUYECKYIO0 pabO0Ty Ha MIPEANPUATHSIX.

2. B pe3yJsibTaTte n3yuyeHus JMCHMIJIMHBI CTYIEHT J10JI5KeH:

Obnadams CIEeNyOUUMA KOMITETCHITUSIMU:

- CIIOCOOHOCTH MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUS MPU Pa3pabOTKe TEXHOIOTUYECKUX
IIPOLIECCOB, BBIOUPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTHH C YYETOM 3KOJOTUYECKUX MOCIEICTBUN UX
npumenenus (ITK-4);

- CHOCOOHOCTh BBISIBJISITh U YCTPaHSATh OTKJIOHEHUS OT PEKUMOB pabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS M MMapaMeTPOB TexHomornyeckoro mporecca (ITK-11);

- CIIOCOOHOCTH IJIAHUPOBATh M TMPOBOIUTH (U3UYECKHUE M XUMUYECKUE JKCIEPUMEHTHI, MPOBOAMTH
00paboOTKy WX pE3yJbTaTOB W OIEHUBATh MOTPEUTHOCTH, BBIABUTATh THUIOTE3bl W YCTAaHABIMBATH
TPaHUIBl HUX MPUMEHEHHUs, MPUMEHATh METOJbl MaTEeMaTHYECKOrO aHajau3a M MOJEITUPOBAHMUS,
TEOPETHYECKOT0 U 3KCIIepuMeHTabHOTo nccienoanus (ITK-16).

3nams:

- METO/IbI pacyeTa TeIio- U MacCOOOMEHHBIX aIIaparos;

- OCHOBHBIE IIPUHIIUIIBI OPTaHU3aUHU IPOLECCOB XUMUYECKON TEXHOJIOTHH;

- TUTIOBBIE TIPOIIECCHl XUMHYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIWE ammapaTrbl ¥ METOIbl HX
pacuera;

- METO/Ibl COCTABJICHUS TEXHOJIOTHUYECKUX CXEM C HAHECEHHUEM BCEX aIllaparoB.

Ymemn:

- COCTaBJIATh MaTepUajIbHbIE U TEIJIOBBIE OAIAHCHI JUIS CUCTEM Ia3-KUAKOCTb;

- pacCUMTHIBATh apaMeTPhl TEIIO- 1 MAaCCOOOMEHHOT0 000PYAOBaHUS U HACOCOB;

- moAOupaTh cTaHAapTHOE 000pyAOBaHKE, UCIIOIb3YEMOE B XUMUYECKOM MPOMBIIIIEHHOCTH.

Braoemy:
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- METOJOJIOTHEW pacyeTa OCHOBHBIX TIapaMETPOB THIPOMEXAHHYECKHUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOLIECCOB;

- OCHOBaMH MPAaBUIBHOTO MOAOOpa TEIIO H MAaCCOOOMEHHOTO 000PyI0OBaHHS,

- METO/JaMH COCTaBJICHHUSI TEXHOJOTHYECKHX CXeM M rpaduyeckoro M300pa’keHuss OCHOBHOI'O
000py1I0BaHUs.

3. KpaTkoe cogepkaHue TUCHMILINHBI:

Beenenue. Onucanve NPpUHIMNIHAIBHON CXEeMbl PeKTU(DHUKAIMOHHON YCTAHOBKU HEMPEPHIBHOTO
neiictBusi. CpaBHeHHE W 00JacTH NPUMEHEHUs HACaJOYHBIX U TapenpyarbiX KoJIOHH. [locTpoeHue
PaBHOBECHOU JINHUW HA OCHOBE MOJIYYCHHBIX WHINBUAYAIBHBIX 3a/IaHUH.

Pa3zoen 1. Pacuem pekmughukayuoHHOU KOJIOHHDL.

Pacuer HacajmouHOM W Tapenp4aTroil PEKTH(PUKALMOHHON KOJIOHH HENPEPHIBHOTO JEHCTBHSL.
MartepuanbHblii 0ananc KoJoHHBL. Pacuer MuHuUManbHOTO U padoyero diaermoBoro yucia. [loctpoenue
pabouux nuHui. Pacdyer ckopocTu mapoB W amamerpa KoJoHHBL OmpeneneHue BBICOTHI ammaparta.
Pacyer ruapaBmuyeckoro CoONpoTHUBIEHUS KOJOHHBI. CpaBHEHHE HAaHHBIX pacyeTa HacaJouyHON U
Tapenb4aToil KoJoHH. COIOCTaBIIEHWE ITaHHBIX, TOJYYEHHBIX MO MporpaMMaM KOMIBIOTEPHBIX U
PYYHBIX pacyeToB. BbIOOp KOJIOHHBI.

Pa3zoen 2. Pacuem u 6b160p menioooMeHHUKOS.

Pacyer u BbIOOp TEmIOOOMEHHUKOB (McHaputens, KOHAEHCATOpa, IOAOrpeBaTes,
XOJIOAWJIBHUKOB JUCTWIUIATA M KyOOBOro ocraTka) mo oOmeil cxeme. CorocraBieHHe HaHHBIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX pacueToB. I'mapaBnudeckuii pacuet. Beibop
ONTUMAJIFHOTO BapHaHTa TEINIOOOMEHHUKA.

Pazoen 3. T'uopoounamuueckue pacuemsi.

Pacuer rumpaBIM4ecKOro CONMPOTUBICHUS TPYOOIPOBOMOB. Pacuer oNnTUMallbHBIX JHAMETPOB
TpyOoIpoBo10B. PacueT u mogdop HAcOCOB.

Paszoen 4. I'paghuuecroe ogpopmnenue.

Texnonornueckas cxema. PexTudukannoHHas KOJIOHHA ONPEAEICHHOTO TUIA C U300paKEHUEM
JieTajeil KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MOyJIe 1.

4. O0beM y4eOHOH JUCHHUILIMHBI

o B 3auernbix | B akanmewm. yacax B actponom.
Bunsl yueOHol paboThl
CIMHATIAX qacax

O0masi TPya10eMKOCTh AHCHUIUIUHBI MO 20 79 54
y4eOHOMY IIAHY
Konraktnas pa6ora (KP): 0,11 4 3
Jlexiuu (Jlek) - - -
ITpakTnueckux 3anaruit 3ausatus (113) 0,11 4 3
CamocrositesbHas padora (CP): 1,78 64 48

0,11 3a4er ¢ oueHKoi 3aver ¢
Buja KOHTPOJIA: KYPCOBOii MPOEKT 4) OLIEHKOi1

(©)

AHHOTanus padoueii mporpamMmmpl Jucuuniannbl «KHauyeprareabHas reomerpus» (651.B.1.09)

Iean AMCHMTUIMHBI - HAYYUTH CTYJIECHTOB CITOCO0aM 0TOOpakeHUs MTPOCTPAHCTBEHHBIX (popM Ha
TUIOCKOCTH, BBITIOJIHEHUIO U YTCHUIO YEPTEKEeH U MpaBUiiaM M YCIOBHOCTSIM, IPUMEHSIEMBIM MIPH 3TOM
(crangapram ECKJI).

1. 2. B pe3yabTare u3y4yeHHus JUCHUIIUHBI CTYAEHT H0JI:KeH

Obnadams CIETyIOUUMA KOMIIETCHITUSIMU
- TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHMS O COBPEMEHHOW (hU3MUecKoil KapTHHE MHUpA, IPOCTPAHCTBEHHO-
BPEMCHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA I TTOHUMAHUS OKPYKAIOIIEro MHpA M SBICHUN
npupozs (OITK-2);
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- CIOCOOHOCTBIO TUIAHUPOBATH U MPOBOIUTH (PU3MUECKHE U XUMUYECKUE IKCIIEPUMEHTHI, POBOIUTH
00paboOTKy HUX pe3y/lbTaTOB U OLEHUBATh IOTPEIIHOCTH, BBIABUTaTh TUIIOTE3bl M YyCTAaHABIMBATh
TPAaHUIBI WX TPUMEHEHHUS, NPUMEHSATh METOJAbl MATEMAaTHYECKOrO aHaliu3a H MOJCIUPOBAHUS,
TEOPETHUYECKOT0 U dKCIepuMeHTabHOro uccienoanus (IK-16).

3uams:

- METO/IbI MPOEKIUI U CEYSHU MTPU U300PaKEHUH MPOCTPAHCTBEHHBIX (POPM HA MIOCKOCTH.
Ymems:

- n300pasuth Ha Ppopmare o 'OCTam reomerpudeckyro hopmy.
Braoemy:

- HaBBIKAMHU 4YTEHHS 4YepTexell, wu3o0pakalolmux KOMOWHAIMM TIeoMeTpuYeckux ¢opm ¢
METPUUYECKUMU U TIO3UIIMOHHBIMHU 33/I[aYaMH.

3. Kpartkoe cogep:xanue JTUCUMILIMHbBI
Pa3zoen 1. Obwue npasuna svinonnenus yepmedicell.

3nakomctBO ¢ ocHOBHbIMH ['OCTamm ECK]I. M300pakeHne IUIOCKHX KOHTYpPOB C
COTIPSIKCHUSIMHU, JISTICHHE OKPYKHOCTH Ha PaBHBIE YaCTH, YKIOHBI U KOHYCHOCTH. [IpsiMbIe U TIIIOCKOCTH.
H3o00paxeHue ux Ha dMIOpeE.

Pazoen 2. Ilpoeyuposanue ceomempuueckux guzyp.

H300paxeHne 3aJaHHBIX TPeXMEpHBIX (opM Ha IUIOCKOCTH. M300paskeHue MoJenu Ha
TPH ILUIOCKOCTH ¥ HA OJIHY IIOCKOCTH MO0 TEKCTOBOMY OITHCAHUIO.

Pasoen 3. Hzobpascenue npeomemos no I'OCT 2.305-2009.

[TocTpoeHHEe KOHWUYECKHX CEYCHUMU, pa3pe3oB, aHAIU3 CIOXKHOW (DOPMBI MO pearbHOU
monenu. [locTpoeHwe nUHUI mepecedyeHUs MOBEpXHOCTEW (B TOM 4HCIE JHMHUNA MepecedyeHus
MIOBEPXHOCTEN BpALLECHUS).

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagem. B actpoHomMm.

eMHHIIAX yacax yacax
OO0mas TpyA0eMKOCTb M CHHUIIJIMHBI 110 4.0 144 108
Y4eOHOMY ILIaHY
KonTaktHas padora (KP): 0,3 12 9
Jlexruu (JIek) 0,15 6 4,5
[Tpaktnyeckue 3anstus (I13) 0,15 6 4,5
JlaGopatopusie 3ansTus (J1ab) - - -
CamocrositesbHas padora (CP): 3,6 128 96
PacuetHo-Tpaduueckue padboTh 0,9 34 25,5
[TonroroBKa K KOHTPOJIBLHBIM paboTaM 0,6 20 15
Jlpyrue BUIbI CaMOCTOSTENBHON pabOThI 2,1 74 55,5
Buja koHTpoIs: 3a4eT / IK3aMeH 0,1 3auer 3ager

C OllEHKOM C OllEHKOI1
(4) 3

AHHOTanus padoyeii MPOrpaMMbl TUCHUILINHBI «JIaGopaTopHbIi NPAKTHKYM MO MpoIeccaM U
anmaparam xumu4eckoii Texnonorum» (b1.B.1.10)

1. Heab AMCUMIUVIMHBI: 3aKpEIJICHWE 3HAHWHN, MOMYYEHHBIX MPU U3YUYCHUH JUCIUTUIMHBI
«[Ipomeccbl W ammapaTbl XUMHYECKOW TEXHOIOTMHM» B O0JacTH OCHOB THAPABIMYECKHUX,
TEIJIOOOMEHHBIX M MacCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOIWMO TPH TMOATOTOBKE OaKalaBpOB IO
JTAHHOMY HAIPAaBJICHUIO JI1 HAYYHO-UCCIEI0BATEIbCKON U MPOEKTHO-TEXHOJIOTUYECKON JeSTENHHOCTH.

2. B pe3yjbTaTe U3yYyeHUs: TUCHHUIIMHBI CTYIEHT H0JIKEH:

Obaadams CleqyOIMU KOMIETCHIIUSIMHU:
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- CHOCOOHOCTBIO UM TOTOBHOCTBHIO HCIOJB30BAaTh OCHOBHBIE 33aKOHBI E€CTECTBEHHOHAYYHBIX
JUCHHUTUTAH B ipodeccuonanbroi aesreapaoctu (OITK — 1);

- CIIOCOOHOCTHIO HAJaXWBaTh, HACTPAWBAaTh M OCYIIECTBISATH IPOBEPKY OOOPYIOBaHUS H
nporpamMusix cpeacts (ITK — 6);

- CIIOCOOHOCTHIO TUIAHMPOBATh M MPOBOAUTH (DU3UYECKHE W XUMHUYCCKUE SKCIICPUMEHTHI,
IPOBOAUTH OOPabOTKY HX pe3yJlbTaTOB U OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIOTE3bl U
YCTaHABIMBATh TPAHUIBI WX MPUMEHEHHs, MPUMEHITh METOJbBl MAaTeMaTHYeCKOro aHajau3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U dIKCIIepUMeHTaIbHOT0 uccienoBanus (ITK — 16).

3namo:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETIOTHI U MACCHI;

- OCHOBHBIE YPaBHEHUS MPUKIIATHON THIPABIUKHI U 3aKOHOMEPHOCTH MePEMEIIICHUS )KUIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH TMPOIECCOB OCAXKICHHS, (WIBTPOBAHUA U TEUYCHHUS uepe3
3€pHUCTHIC CJIOH;

- (pu3MYECKyIO CYIIHOCTH MPOIIECCOB TEIIO- U MACCOOOMEHA; OCHOBHBIC KHHETHUECKHE

3aKOHOMEPHOCTH MaCCOMEPEHOCca ISl CUCTEM Ta3(map)-KUIKOCTh;

- TUIOBBIE MPOIECCHl XUMUYECKOW TEXHOJOIMH, COOTBETCTBYIOLIUE ammapaTbl U METOIbl HX
pacuera.

Ymems:

- OIIPEJICISITh XapaKTep ABMKCHUS KUJAKOCTEH U Ta30B;

- HCMOJb30BaTh OCHOBHBIE KHWHETHYECKHE 3aKOHOMEPHOCTH TEIJIO- M MaccolepeHoca Mpu
aHaAJIN3€ TEIJIOBBIX U MAaCCOOOMEHHBIX MPOIIECCOB;

- COCTaBIIATh MaTepUaIbHBIEC U TEINIOBBIC OAIAHCHI /IS CUCTEM ra3(Iap)-KUAKOCTh;

- PacCUMTHIBATh ITAPAMETPhI HACOCHOTO, TETIO- U MACCOOOMEHHOTO 000PYI0BaHUS;

- COCTaBIIATh TEXHOJIOTHUECKHUE CXEMbI M H300pakaTh Ha HUX OCHOBHBIC alllapaThl;

- QHAIM3WPOBATH IKCIICPHUMEHTAIBHO MOTYYCHHBIE U TEOPETUUYCCKU PACCUUTAHHBIC MMOKA3aTeIN
paboThI anmaparos.

Braoems:

- METOJIOJIOTHEH pacueTa TuIpOMEXaHUYECKUX, TeIUIOBBIX U MaCCOOOMEHHBIX MPOIECCOB.

- METOJIaMU COCTABJICHUS TEXHOJIOTUYECKUX CXEM.

3. KparTkoe conep:kanue TUCHUIIHHBI:

Ne n/n | HaumeHoBaHue J1a60PaTOPHBIX PadoT

1 OmnpeneneHue pexUMOB TEUCHHS KHUJIKOCTEH.

2 N3yuenune mpoduiisi CKopocTel moToka B TpPyOOIpPOBOJIE.

3 ['unpaBnnyeckoe CONpOTUBIEHUE B TPYOOIIPOBOAaX (METAIUIMUECKOM U CTEKIISIHHOM)
U 3JIeMEHTaX TpyOOIpOBOAHON apMaTypBhl.

4 Ornpenenienre THAPABIMUECKOTO COMPOTUBIICHUS MPSIMOTO Y4acTKa TpyOOIpoBo/Ia.

5 Onpeznenenne TUAPaBINYECKOTO COTPOTHUBIICHHUS B 2JIEMEHTaX TPyOOIpOBOAHOM

apMaTypsl (quadparma, 1pocceabHbIi BEHTUIIb).

6 Ornpenenenne rTuPOINHAMAYECKOTO COTPOTUBIICHHS CYXOM CUTYATOMN TapeIKu
KOJIOHHOTO amnmapara.

7 Omnpenenenye ruipaBIMuecKoOro COPOTUBICHHUS OPOLIaeMON CUTYATOW TapesKu
KOJIOHHOTO amnmapara.

8 W3mepenue ruipaBIndeckoro CONpOTUBIECHHS TPYOHOTO U MEXTPYOHOTO
IIPOCTPAHCTBA TENJI00OMEHHOI'0 anmnapara.
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9 KanuOpoBka pacxogomepa BECOBBIM METOAOM.

10 N3ydeHne xapakTepUCTHK IIECHTPOOEKHBIX HACOCOB.

11 Omnpenenenne kordduimenTa Teronepeiad B IByXTpyOHBIX TEIIOOOMEHHUKAX.

12 Temonepenaua B METAJIIINYECKOM u CTEKJISTHHOM KOXYXOTPYOHBIX
TEII00OMEHHUKAX.

13 WHTEHCUBHOCTH TEIUIONEPEIadyH B IUIACTHHYATOM TEIIIOOOMEHHHKE

14 W3ydeHue mpoliecca HECTAlMOHAPHOTO TEIUIOOOMEHa B ammapaTe ¢ MENIANKOH U
MOTPY>KHBIM 3MEEBUKOM.

15 Onpenenenne KO3(pGUIUEHTOB MaccoOTIayl B Ta30BOM (a3e Mpu HCIapeHHH
JKUJIKOCTU B BO3JYIIHBIA IMOTOK WJIM MPU KOHJICHCALMU Tapa Ha TUICHKE >KUJIKOCTH B
HAacaJOYHOM KOJIOHHE.

16 Onpenenenne Kod((GUIMEHTOB MacCOOTAaYM B KUAKOW (ase mpu aecopOumu
JMOKCHJIA YIIIEPO/ia U3 BOJIBI B ITNICHOYHOW KOJIOHHE.

17 N3yuenne cCOBMECTHOTO TEIJIO- U MacCOOOMEHA B HACAI0YHOM KOJIOHHE.

18 W3ydeHue mporiecca NpocToil meperoHku OMHApHOM cMecH U30MPONaHOI-BOIA.

19 H3ydeHue mporecca NpocToil meperoHku OMHApHOM cMecH BOIa-3THIICHTJIUKOJIb.

20 W3ydeHue mpolecca nepuoandeckoi pekTudukanuy OMHAPHOW CMeCH 3TaHOJI-BOA.

21 Pa3znenenue pacTBOpOB HU3KOMOJIEKYJIIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 OrmpezesieHre CKOPOCTH CBOOOTHOTO OCAXKIEHUS TBEPIBIX YaCTHI[ M BCIUIBITHS
My3bIpEH B )KUTKOCTSIX.

23 N3yuenue nporecca GUIbTPOBAHUS CyCIIEH3UU.

24 FI/I,I[pOI[I/IHaMI/IKa HCIIOABUKHOT'O U IICEBAOOKNKECHHOT'O 3EPHUCTOTO CJIOA.

4.00bem yueOHOH TUCHHMILINHBI

Bugpsl yaeOHOM paboThI B 3auernnix | B akageM. | B actpoHoM.
equHuuax | Yacax Yacax

O0mas TpPyA0eMKOCTb JUCHUILIMHBI 1O 2.0 79 54
y4eOHOMY IIAHY
KonTaktHas padora (KP): 0,22 8 6
JlaGopatopHbie 3ansaTus (J1ab) 0,22 8 6
CamocrositeabHas padora (CP): 1,67 60 45
Buja konTpoJsi: 3auer / 3k3aMeH 0,11 3ader 3ader

(4) @)

AHHOTanus padoyeii mporpaMmpl JucHUILIHHbI «OcHOBBI OMoxumum» (b1.B.11)

1. Heap aucuumauabl - (GOPMHPOBAHHME Y CTYACHTOB 0a30BBIX 3HAHHWM, HEOOXOIUMBIX IS
W3YYCHUS MEXaHU3MOB JCWCTBUS OHMOJOTMYECKH aKTHUBHBIX BEIIECTB WM I TOHWMAaHUs TPUHIIUIIOB
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OMOpPAILMOHANIBHOTO TOAX0Ja K CO3JAaHHIO HOBBIX COEAMHEHHH, MCIOJb3yeMBIX B OOJIACTH CPEICTB
3alIUThl PACTEHUN U MEIUIIUHCKON XUMUHU.

OcHOBHOM 3aauell AMCUUIUIMHBI SBISIOTCS IMOBBIIICHHE OOIIEHAYYHOW M METOA0JIOTUYECKOH
KyJbTYpbl CTYJIEHTa, HEOOXOAMMOM Jisi peleHus Npo(ecCHOHANbHBIX 3a/ad, CBS3aHHBIX C
UCCIIEIOBaHUAMU B 00J1acTH pa3pabOTKH U MPOU3BOJICTBA OMOIOTHYECKN aKTHUBHBIX BEUIECTB, a TAKXKE
pa3paboTKN MHHOBALMOHHBIX TEXHOJIOIHH B chepe sHepropecypcocOepeKeHns: U OXPaHbl OKPYKAIOLIEH
Cpenpbl.

2. B pe3sysbTare 0cBOCHUsS AUCHHUILIMHBI CTYCHT J0JZKEeH:

Obaadoams CIENYIOMAMA KOMIIETCHIIUSIMH:

- CIIOCOOHOCTb U TOTOBHOCTb HCIIOJIb30BAaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX JUCLMILIMH B
npodeccuonanbHou aestenpHoctd (OITK-1);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUSA O COBPEMEHHOM (U3MYECKOH KapTUHE MHUpaA, IPOCTPAaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BELIECTBA JJI1 IOHMMAaHUS OKPY’KAIOLIEro MHUpa U SBJICHUMN
upuposl (OITK-2);

- TOTOBHOCTb MCIIOJIb30BAaTh 3HAHUS O CTPOECHUU BEIIECTBA, IPUPOAE XUMHUUECKON CBA3M B PA3INUHBIX
KJIacCaX XUMHUYECKMX COCIMHEHUMN U1 IIOHUMaHHUS CBOMCTB MaTepUaJloB U MEXaHU3Ma XMMHYECKHUX
IPOIIECCOB, MTPOTEKarOIUX B okpyskatoiiem mupe (OITK-3).

- TOTOBHOCTBIO HCII0JIb30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCJUHEHUN U MaTepuaJioB Ha
UX OCHOBE JUIs pelieHus 3a1a4 nmpodeccruonanbHoit nesrensHocTr (I1K-18).

3namu:

- OCHOBHBIE CTPYKTYPHBIE JJIEMEHTHI YIJICBOJOB, HYKJICHHOBBIX KHCJIOT, OCITKOB M JAPYIHX
OMOMOJIEKYJT CJIOXKHOTO CTPOEHMs, HPUHUUMBI (PEPMEHTATUBHOIO KaTajiu3a M WHIUOMPOBAHUS
(GepMEeHTOB, OCHOBHBIE METa0ONMYECKHUE TIYTH, MEXAaHWU3Mbl PETYISIUH JKU3HEACATEIILHOCTH
MHOT'OKJIETOYHBIX OPTaHM3MOB, OCHOBHbBIE MEXaHNU3MbI OMOTpaHC(hOpMALUU KCEHOOHMOTHKOB;

Ymemn:

- HUCNOJb30BaTh IIOJIyYE€HHbIE @PH H3YYEHUM Kypca 3HAaHUA [ OHOpaLMOHAIBHOIO
KOHCTPYHUPOBAHHS HOBBIX OMOAKTUBHBIX COCTUHECHUMH;

- BBIBIATH (YHKLUMOHAJbHBIE TIPYNIBl B COCTaBE HOBBIX COEIUHEHHUH, KOTOpbIE MOTYT
npeBpamarbcs B TEMATOTOKCHMYHBIE M MYyTareHHbIe TPYIIBI B pe3ylbraTe OHOTpaHchopManuu
MOHOOKCUT€Ha3aMH;

Braoemy:

- TEPMUHOJIOTHEN B 001aCTH OMOXUMHUU M MOJIEKYJISIPHON OHMOJIOTHH;

- METOA0JIOTHed OMOXMMHUYECKOro MOAXO0/Aa K H3YYEHHI0 XHMHHM OHOJIOTMYECKH AaKTHUBHBIX
BEILECTB.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

Bsenenue.

Ponp Ouoxumum B H3y4YEHHMM MEXaHU3Ma JEUCTBUS OHOJOTMYECKH AKTHBHBIX BEIECTB.
BO3HHUKHOBEHHE XM3HU, DBOJIOLUS JKUBBIX CHCTEM. BHOJIOrMYECKHE OCHOBBI CYIIECTBOBAHUS >KMBBIX
CUCTEM.

CTpyKTypHBIE MOJIEKYJIbI OMOTIOIMMEPOB

CrpoeHre U XMMHUYECKHE CBOWCTBA MOHO-, IU-, OJIMTO- W IOJUCAXapHa0B; UX POJIb B >KMBOU
IOpUPOJIE U HCIIOJNB30BaHUE B MPOM3BOJCTBE JieKapCcTBEHHBIX (GopM. CTpoeHue puOOHYKIEHHOBBIX H
Ne30KCUPUOOHYKJIEMHOBBIX  KHUCHoT. [lpouecchl  pemyukanuy, TPAHCKPUIILMKU W TPaHCIALHUU.
XuMmuyeckuii MyrtareHe3. IIpon3BogHBIE HYKJIEOTHMIOB B KayeCTBE JIEKAPCTBEHHBIX CPEJICTB.
CrtpykTypHble Kiacchl TUnua0oB. CTpoeHue KIeToyHbIX MemOpaH. [laccuBHBIN UM aKTUBHBIN TpaHCHIOPT
BEIIECTB dYepe3 KieToyHble MeMOpaHbl. CTpoeHHe OENKOBBIX aMHUHOKUCIOT M UX KJIacCHU(UKAIIHS.
HezameHnuMble 1 3aMeHHUMbIE aMUHOKHUCIOTHI. Pollb (yHKIIMOHANBHBIX TPYII aMUHOKUCIOT B OenKax.
[lepBuyHas, BTOpUYHAs, TPETHYHAs M YETBEpTHUYHAs CTPyKTypa OenkoB. Ilentuasl, Oenku M uX
GyHKIHH.

DepMeHTHI

Homenxnarypa u knaccuduxanus ¢depmeHtoB. Teopuun (epMEHTATHUBHOIO KaTalu3a.
MexaHu3Mbl PEryJsiliiM aKTUBHOCTU (EPMEHTOB, OCOOEHHOCTH aJUIOCTEPHUECKUX (PEpMEHTOB.
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[TpocreTndeckue Tpymmbl, KOGEpMEHTHI U KO(PAKTOphl. BUTaMUHBI B POJU MPEANICCTBEHHUKOB
ko(epmenToB. KOHKypeHTHOE, HEKOHKYPEHTHOE U OECKOHKYPEHTHOE HruOnpoBaHue (epMEHTOB.

MeTtabonusm

B3aumocBs3p kaTabonMuecKux U aHAOOIMUYECKUX MPEeBpaLeHUH, X Jokanu3anus. JInHelHnsle u
[UKITUYECKHUE TPeBpalieHrs] MeTaboauToB. AneHo3uHTpudochaT B polu YHHUBEPCATHLHOTO HOCHUTEIS
XUMHYECKOH SHEpruu B MeTaboimudeckux mporeccax. Karabonuueckue MpeBpallieHus: YrieBoAOB,
AMUHOKUCIIOT U KUPHBIX KHUCIIOT; TCHEPUPOBAHNE BOCCTAHOBUTEIHLHOTO MOTCHIIMATIA U SHEPTETUICCKUE
BBIXOJIBI 3THX IIPOIIECCOB. ASpPOOHBIH W aHa’poOHBIM Karabomm3Mm Tiroko3bl. [lukia Kpebca.
OxucnurensHoe ¢ochopunupoanue u cuHres ATD. dorocunre3. Porocucremsl | u Il. Xumuzm
aCCUMIJIALIMM JWOKcuaa yriepoga u uukia KanbBuHa. buocuHTE3 yrieBOAOB, >KUPHBIX KHUCIOT,
AMUHOKUCIIOT, MENTHIOB U OEITKOB.

HeitporymopaiibHas peryisius

OcHOBHBIE  TPUHIMIBl  HEHPOTYMOPANBHOW  perynsiuuud. [ OpMOHBI, IUTOKHHBI U
Helipomeauaropsl. [lpuposa ropMOHOB, IPUHLUIT PETYISALIUNA OOMEHHBIX MTPOLIECCOB B MHOTOKJIETOYHBIX
OpraHm3Max C OOpaTHOW CBSI3bI0 MEXKIY CEKPETUPYIOIIMMH TOPMOHAMH >KEle3aMH BHYTpPEHHEH
cekperuu. CTepougHbIE TOPMOHBI, AJAPEHANNUH, MENTUIHBIE TOPMOHBI. ['OpMOHaIbHBIE CHCTEMBI
YeJI0BEKa, HACEKOMBIX M PACTECHUM.

MeTab0m13mM KCEHOOMOTHUKOB.

depMeHTaTHUBHBIC CHCTEMBI, TPEAHA3HAYCHHBIC I OuoTpaHCHOpMAlUd KCEHOOMOTHKOB.
HeusOuparenbHple MOHOOKCHUTeHa3bl. MHIYKTOphl 00pa3oBaHHMS MOHOOKCHIEHa3 B KadyecTBe
HKOTOKCHKAHTOB. J[Be (a3pl B MeTaboIM3Me KCEHOOMOTUKOB. [ 1II0TaTHOH.

Mexanu3mbl 00pa30BaHUsS aKTUBHBIX (OpPM KHCIOpOJa B KHMBBIX KIeTKa. [ MIEpOKCUAHBINA U
OKCUJATUBHBIN CTpecc. MeXaHU3M OKHCIHMTEIHLHOTO IMOBPEKICHUS KOMIIOHCHT KIIETOYHBIX MEMOpaH.
CynepokcugaucmyTasa U katanasa. [IpupoaHbie aHTHOKCHUJAHTHI.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunet yueGHoi paboThl B 3aueTHBIX B akagem. B actponomMm.
eUHHIIAX yacax yacax
O0mas TpyA0eMKOCTb JMCIHUIIJIMHBI 110 4 144 108
Y4eOHOMY IIAHY
AyYAUTOpPHBIE 3aHATHS: 0,27 10 7,5
Jlexun 0,27 10 75
IIpakTHueckue 3aHATHS - - -
JlaGopaTopus - - -
CamocrosiTeJibHAas pa6oTa 3,47 125 93,75
CamocTosTeIbHOE U3YUYEHHE Pa3/IeNIOB 3,47 125 93,75
IACIIATUINHEL
Buj KOHTpOJIsI: IK3aMeH 0,25 9 6,45

AHHOTaNUs padoyeil mporpaMMbl IMCHUIJINHBI «OCHOBBI MPOEKTHPOBAHUS MPON3BOACTB
OMoJIOrHYecKd aKkTHBHBIX BenecTs» (b1.B.12)

1. Heap aucuMmIMHBI -  (QOPMHUPOBAHUE Yy CTYJIEHTOB CHCTEMAaTU3MPOBAHHBIX 3HAHUH 00
OCOOEHHOCTSIX U 3Tanax MpOoeKTUPOBAHUS IPOU3BOJCTB OMOJIOIMUECKH aKTUBHBIX BEILIECTB, OBBILICHHE
po¢eCCHOHATBLHBIX KOMIIETEHIIMI B 00J1aCTH TEXHOJIOTUU TOHKOTO OPraHU4YeCKOro CUHTE3A.

2. B pe3yibTare U3yYeHHs AUCHUIUINHBI CTYAEHT I0JI/KEeH:

Obradoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:
- CITIOCOOHOCTDH U TOTOBHOCTH OCYIIECTBIIATH TEXHOJIOTHYECKH MpoliecCc B COOTBETCTBUU C PETJIAMEHTOM
U HCIOJb30BaTh TEXHUYECKHE CPEACTBA JUIsI U3MEPEHUS OCHOBHBIX IapaMETPOB TEXHOJIOTMUYECKOTO
npoiiecca, CBOMCTB chipbs 1 tpoaykiuu (ITK-1);
- TOTOBHOCTb NPHUMEHATh AHAIUTUYECKUE W YHUCIEHHBIE METOJbl PEIICHMs IOCTaBJICHHBIX 3azad,
UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHUH, MPOBOIUTH 00pabOTKy HMHMOpMALUU C
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UCTIOJIb30BAaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CpPEACTB cdepbl MpOopeCCHOHATBFHONW eATEIbHOCTH,
UCIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTMHM M 0a3bl JAaHHBIX B CBOEH MpPOecCHOHAIbHOU
00J1aCTH, TaKEeThl MPHUKJIAAHBIX MPOTPaMM JUIS pacdyeTa TEXHOJIOTUYECKUX MapaMeTpoB 000pyIOBaHUs
(IIK-2);

- CroCcOOHOCTh MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUS NpU pa3paboTKe TEXHOIOTUYECKUX
IPOLIECCOB, BBIOMPATh TEXHUUYECKUE CPE/ICTBA U TEXHOJIOTHH C YYETOM 3KOJIOIMUECKHX MOCIEACTBUI UX
npumenenus (I1K-4);

- CIIOCOOHOCTb BBISABISATH U YCTPAHATH OTKJIOHEHUS OT PEKUMOB pabOThl TEXHOJIOTHYECKOro
000pyI0BaHUs M MMapaMeTPOB TexHomornyeckoro mnpoiecca (IMK-11);

- TOTOBHOCTb HMCIIOJIb30BaTh 3HAHUE CBOMCTB XUMUYECKUX JIEMEHTOB, COCIMHEHUI 1 MaTepUaJIOB HA UX
OCHOBE JUTS PelIeHUs 3aa4 npodeccuoHabHoM nesirenbHoctH (I11K-18).

3namey:

- OTJIMYUTENIbHBIE OCOOCHHOCTH XUMHUYECKUX MPOU3BOJICTB OMOJOTHUECKU-aKTHBHBIX BEILECTB C
TOYKH 3pEHHs] SKOHOMHUKH, HKOJIOTHHM, OXpaHbl TpyJa, KOHBIOHKTYpPbl pBIHKa M TpeOOBaHUH K
XapaKTEPUCTHKE BBIITYCKAEMOTO ITPOJIYKTa;

- 3Tanbl MIPOEKTUPOBAHUS XUMUYECKHUX IIPOU3BOICTB U UX COACPKAHMUE;

- YCTPOHCTBO U NMPUHIMI PabOThl OCHOBHOI'O TEXHOJIOIMYECKOI0 000PYA0BaHUsI, IPUMEHAEMOTO
B TEXHOJIOTUM OHOJIOTUYECKU-AaKTHBHBIX BELIECTB, KaK Ha CTaJAMAX IOATOTOBKU CBIPbS M OYHMCTKU
KOHEYHOI'0 IPOAYKTA, TAK ¥ HA CTAAMHU XMMHYECKUX MPEBPAIlCHUN;

- KPUTEPUH U METOJIbl ONTUMH3ALUN XUMHUKO-TEXHOJIIOTHUECKOTO MPOLIECCa;

Ymems:

- QHAJM3MPOBATh aJIbTEPHATUBHBIE CXEMbl IOJIyYeHHs OMOJIOrMYECKU-AaKTHBHBIX BEILECTB HU
BbIOMpATh ONTUMAIBHYIO CXEMY IPEBPAIIECHUN C TOUKU 3PEHHS] SKOHOMUKHU U 3KOJIOTHH;

- IPOEKTHPOBATh TEXHOJIOI'MYECKYIO CXEMY MPOM3BOJCTBA OMOJIOIMYECKU-aKTUBHBIX BELIECTB
UCXO/Sl U3 XMMHU3Ma [IPOTEKAOILEro Ipolecca;

- pelarh 3aJa4u 10 ONTUMH3ALUU PAOOThl TEXHOJIOTUUYECKUX MOJYJICH;

Braoemy:

- METO/IaMH I0I00pa U pacyeTa OCHOBHOI'O TEXHOJIOTHYECKOe 000py0BaHUE Ui IPOU3BOCTBA
OMOJIOrN4EeCKU-aKTUBHbBIX BEILLIECTB;

- METOJaMH U MOJXO0JaMU K ONTUMHU3ALUHU paOOThl TEXHOJIOTHYECKUX MOAYJIEH B IPOU3BOJICTBAX
OMOJOTrNYEeCKU-aKTUBHBIX BEILIECTB.

3. Kparkoe conep:kanue QTUCHUIIAHBI:

1. BBenenue

[IpoekTHpoBaHHE XMMHUYECKHUX TPOU3BOJACTB OHOJOTMUECKU-AKTHBHBIX: LEJIW M  33Ja4H.
OcoOenHocTH, OTIMuYUs M MpoOnembl Nnpou3BoAcTB BAB B cpaBHEHHM € JAPYrUMU XUMHUYECKUMHU
IIPOU3BOJCTBAMMU: OCHOBHOTO  OpraHMYecKOro  CHUHTe3a,  HedrenepepabaTblBalOIIUMU U
HeoprannuyeckuMu. [lonarue o rubkux aBromarusnpoBaHHbIx npousBoacTeax (I'AIIC).

2. Bompocsl IpukiaHON 3KOHOMUKH B TexHOsornu bAB

Kputepun sxonoMudeckoid 3QQPEKTUBHOCTH MPOU3BOJACTB U HMX 3aBUCUMOCTb OT OCHOBHBIX
TEXHOJIOTMYECKUX peuieHni. CpaBHUTENIbHAs DKOHOMUYECKAs XapaKTEpUCTUKAa Npou3BOACTB BAB u
IPOYMX XUMUYECKUX NMPOU3BOACTB. OlLIeHKAa TEXHOJOTUYECKUX PEIIECHUH, 00eCeunBaoInuX NOJTy4YeHHe
MHUHHMYyMa c€0eCTOMMOCTH MPOIYKIIMH U ONpeelieHHe €€ 3aBUCUMOCTH OT ITapaMeTpoB Ipoliecca.

3. Otamnbl NpPOEKTUPOBAHUS

JonpoekTHble paboThl. MccnenoBaHue ajabTepHATUBHBIX CXE€M MOJY4YeHHsS OHOJIOTHMYECKU-
AaKTUBHBIX BEUIECTB. DKOHOMHYECKHE U DKOJOTMYECKHE KpUTEpPUHM BHIOOpAa CXEMbl CHHTE3a U €ro
000OCHOBaHME Ha NpUMEpPE KOHKPETHBIX OMOJIOTMYECKU-aKTUBHBIX coequHeHuil. JlaGopaTopHbie
uccienoanus. JIabopaTOpHBIN peraaMeHT: coepKaHue U CO3/IaHue.

Opranuzanus MpoekTHbIX paboT. IlocienoBarenbHOCTh BBINOIHEHUS MpoekTa. OCHOBHBIE
CTaJUM TPOEKTHPOBAHUS M HCXOAHbIE JaHHbIE. MOIIHOCTh NPOM3BOJCTBA, TOYKA CTPOHUTENHCTBA,
npoOjaeMbl 00E€CIIEUeHHOCTH ChIPBEM W JHEPreTHKOH, OTXOJbl MPOM3BOJACTBA M MX YTHIIU3ALIMSL.
DKOJIOTHUS ¥ PUPOJOOXPAHHBIE MEPOIIPUSITHSL.
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OcHOBHbIE MOJYJIM TEXHOJOTMYeCKoro mpouecca. [loaroroBka ChIpbsi, XHUMHYECKOE
IIpEBpAIllCHUE, PA3ACIICHHNE M OYMCTKA MPOAYKTA, YTHUIM3ALMS OTXOAOB. TexHonormyeckas cxema
MIPOU3BOJICTBA. ABTOMATHU3AIIMS U YIIPaBICHUE TEXHOJOTUYECKUM MPOIIECCOM.

AHanu3 MaTepualbHbIX TIOTOKOB HA CTaAMsIX. BiIusHUe KOHBEPCUU UCXOJHOIO ChIpbs HAa CTaUU
XUMHUYECKOT0 IpeBpalieHus. MaTtepuanbHbIi OallaHC.

ONBITHO-NIPOMBIIITIEHHBIN, TYCKOBOM U TEXHOJOTUYECKHUM PErJIAMEHT: COJAEPKAHUE U CO3/IaHHE.

4. TexHONOTHYECKOe 000PYIOBAaHUE U €r0 PACcUeT.

TexHonornueckue omnepauuu U 00OpPYIOBaHHE CTaJAMM MOJATOTOBKU CBIPbS M MaTEpHUAaJOB
XapakTepHbie 11 mpousBoAcTBa BAB u ux monynpoaykToB. TpaHCHOPT ChIpbS M MaTepuajoB Ha
NpeAnpUITHIX 10 NMpou3BoJAcTBY BAB. TemnoBbeie cXeMbl TEXHOJIOTMYECKUX MpoueccoB. OnTuMu3anus
TEIJIOOOMEHHOM —anmapaTtypbl M TEIUIOBBIX CXE€M [0 CYMME OJHEpro-MaTepHalIbHBIX 3aTpar.
TexHonoruueckue mpoueccbl W 00OpyIOBaHUE CTaAMM PA3ACICHUS W OYHCTKH MPOJYKTOB B
npoussojacTee BAB.

PeakimonHoe o0OopynoBaHWE H PEAKTOPHBIE CHCTEMBbI B Mpou3BojcTBe bAB. Pexumbl
IKCIUTyaTallil PEaKIMOHHOTO 00opyaoBaHUsA. MeCTO M 3HAueHUE MEePUOIUYCCKUX, HETPEPHIBHBIX U
KOMOMHHMPOBAHHBIX MPOLECCOB B Mpou3BoAcTBaXx BAB u NpoMexyTOYHBIX NPOAYKTOB IS HX
MOJTyYCHHUSI.

5. OnemenThl aHanuza u cunre3a XTC B texHonorusix bAB.

Kpurepun ontumuzanuu XMMHKO-TEXHOJOTHYECKOTro mporecca. lIpuBeaeHHbIe 3aTpaThl U UX
cTpykTypa. [loaxonbl K MPUHATHIO PEUICHWH MO ONTUMHU3ALUU PabOThl TEXHOJIOTMYECKUX MOJIYJEH.
IIpumepsl.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auernbix | B akagem. | B acTpon.
Buabl yueOHoii padboThI CIMHHALAX qacax gacax
O0mass  TPyA0eMKOCTh  JAUCHUIJIMHBI 1O 3.0 108 81
y4eOGHOMY ILUIaHY ’
AyIuTOpHBIE 3aHITHS: 0,84 30 22,5
Jlexmm (Jlek) 0,28 10 75
JlaGopatopusie 3ansaTus (JIad) - - -
[Tpaktuyeckue 3ausatus (I13) 0,56 20 15
CamocrositeabHas padora (CP): 2,17 69 51,75
CamocTosTeIbHOE U3YUYEHHE Pa3/IeNIOB 1,92 69 51,75
JUCIUATIIAHBI
Buja koHTpOJISI: IK3aMeEH 0,25 JK3aMeH | JK3aMeH
9) (6.45)

AHHOTANMA padoyeii MPOrpaMMbl AMCHHUIINHBLI « XMMHS ¥ TEXHOJIOTHsI OMOJOrHYECKH AKTHBHBIX
BemecTB» (b1.B.1.13)

1. Heau aucoMNIMHBI — (OPMHUPOBAHHME Y CTYAEHTOB CHUCTEMAaTHU3UPOBAHHBIX 3HAHUU O
METOJIaX CHHTE3a, TEXHOJIOTHUAX IMOJIyYeHHUs, MEXaHU3Max AECUCTBUS M NPUMEHEHUU OHOJIOTUYECKH
AaKTUBHBIX BEILECTB, IOBBIIIEHHE MPOPECCHOHATBHBIX KOMIIETEHIMH B 00JacTH MONY4YCHUS U
UCIIOJIb30BAaHUSI  COBPEMEHHBIX OWOJIOTMYECKHM AaKTUBHBIX  BEIIECTB  CEJIbCKO-XO3SHCTBEHHOIO,
BETEPUHAPHOTO U MEAUIIMHCKOTO Ha3HAYEHUS.

2. B pe3ysbTare n3yuyeHus JMCUHUIIJIMHBI CIIEIHATUCT 10JIKEH:

Obradoams CIEAYOIUMU KOMIIETCHIIUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO MCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX

JHMCIUILINH B ipodeccnonansHoi nesrensHoctr (OITK-1);
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- TOTOBHOCTBIO HMCIIOJI30BATh 3HAHUS O CTPOSHUU BEIECTBA, MPUPOJIE XUMUIECKOU CBS3H
B Pa3JIMYHBIX KJIaccaX XMMHUYECKHX COCIUHEHHM Ui MOHMMAaHMs CBOICTB MaTepHalloB U MEXaHHM3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKaIuX B okpyxkatorieM mupe (OI1K-3);

- CIIOCOOHOCTBIO M TOTOBHOCTBHIO  OCYHIECTBIIATH TEXHOJOTMYECKHIl mporecc B
COOTBETCTBUU C PErIaMEHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JJII M3MEPEHHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTMIECKOTO MPOIIecca, CBOMCTB chipbst U mpoaykiuu (ITK-1);

- CIIOCOOHOCTBIO  MCIIOJIb30BaTh MpaBWJIa TEXHUKU OE30MAaCHOCTH, MPOU3BOJCTBEHHON
CaHUTapUH, MOKAPHOU OE30MaCHOCTH UM HOPMBI OXPaHbl TPyAa, U3MEPSITh U OLEHUBATH MapaMeTphI
MIPOU3BOJICTBEHHOTO MHUKPOKIMMATa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH, IIyMa, W BUOpaIuw,
ocBeniennoctu pabounx mect (ITK-5);

- CIIOCOOHOCTBIO MPOBOJUTH AaHAM3 CHIPhS, MATEPUAIOB U TOTOBOM MPOAYKIIHH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHHE CBOWCTB XUMHUYECKHX DJIEMEHTOB, COCIMHEHUU H
MaTepUalioB Ha UX OCHOBE JUIsSl peleHus 3a1a4 npodeccuonanbHoi nesrenpaoctH (ITK-18);

B pe3ynbrare n3ydeHus CTYICHT JTOJIKEH:

3namo:

-00J1acTH IPUMEHEHUS, KTacCU(DUKAIIIO OMOJIOTMYECKH aKTUBHBIX BEIICCTB;

- TPUHUOUOBL M METOAbl Pa3pabOTKU OHMOJOTHMYECKH AaKTHBHBIX BEIIECTB C 33JaHHBIMHU
CBOMCTBAMH;

- IIHUPOKO MPUMEHSIEMBIEC MPEJCTABUTENN OCHOBHBIX KJIACCOB IepOUIUI0B, PETYIATOPOB POCTa,
WHCEKTUIUIOB, (DYHTUIIUIO0B, 3001H/I0B, BRBICOKOTOKCHYHBIX BEIIIECTB, JICKAPCTBEHHBIX MPEIapaToB;

Ymemy:

-aHAJIM3UPOBATh PA3JIMYHBIE METOJbl CHHTE3a OWOJIOTMYECKH AKTUBHBIX BEIIECTB, BHIOPAThH
Hanbosee TEXHOJOTHYECKH MPUMEHUMYIO CXeMY MOJTy4YeHHs IeHCTBYIOIIETO BEIECTBA;

-000CHOBaTh TPHMECHCHHE pA3JUYHBIX KJIACCOB OHMOJOTHYECKH aKTUBHBIX BCIIECTB B
3aBHCHUMOCTH OT OCOOEHHOCTEH MpPUMEHEHHUs, BHJA BPEJOHOCHBIX OPraHW3MOB, BO3HUKHOBEHHS
PE3UCTEHTHOCTH, a TAK)Ke HAPYIICHUS HOPMaJIbHOU JACSITEILHOCTH OpraHi3Ma YeI0BeKa,

- 110 XUMUYECKOU CTPYKTypEe COSAMHEHHUsI BBIIBUTH (apmakodopHbie pparMeHTsl 1 0O0CHOBATH
MEXaHH3M JICUCTBUS OMOJIOTUYCCKH AKTHBHBIX BEIIICCTB;

Braoemy:

-METOJIaMH CHHTE3a IHUPOKO MPUMEHSIEMBIX MPEICTaBUTENICH TepOUIUIOB, PETYIATOPOB POCTa,
WHCEKTUIUAOB, (YHTUIIUAOB, 30011HI0B, BRICOKOTOKCUYHBIX BEIIIECTB, JIEKAPCTBEHHBIX MPENapaToB;

-HaBBIKAMH OJKCIICPUMEHTAIIBHONH pPAa0OTHl TOJydeHUs OMOJOTHYCCKH aKTUBHBIX BEIICCTB,
MPUMEHEHHUS COBPEMEHHBIX (PU3UKO-XMMHYECKUX METOAOB aHAIHM3a JIJIsl IOATBEPKIACHHS UX CTPYKTYPBHI.

3. KpaTkoe conep:kanue TUCHUNIHHBI:

1. Beenenue. Knaccudukanus 6uonorndyeckn akTuBHBIX BemiecTB (BAB). OcHOBHBIE METONBI U
NOJX0/bl MpHU pa3paboTke HOBbIX BAB. AHanoroBelii cuHTE3, XUMUYecKass MOIU(PUKALIMS TPUPOTHBIX
BemiecTB. CBS3b CTPYKTypa — aKTHBHOCTb, MOJEKyJIspHOe MojaenupoBaHue. [lonarue TokcodopHOit
rpynnel. [yt mocTymuieHuss KCEHOOMOTHKOB B opranm3M. llpemaparuBHBIE (DOPMBI ITECTHIHIOB,
JeKkapcTBeHHbIE PopMbl. Mepbl akTuBHOCTHU. [loHATHE TEpaneBTUYECKON ITUPOTHI.

2. XuMUs, TOKCHKOJIOTHS W JICKAPCTBCHHBIC CBOWMCTBA arpOXMMHYECKUX IMPENapaToB H WX
CTPYKTYpHBIX aHanoroB. Knaccudukaius arpoXMMHYECKHUX IMPEnapaToB, YIKOHOMUYECKUE ACHEKThI U
9KOJIOTHYECKUE TTOCIIC/ICTBUS MX MpUMeHeHH. ODUTOAKTHBHBIC COSHMHCHUS. | epOUIIUAHbBIE TperapaThl,
Hapymamue ¢oTtocuHTe3. BemiecTBa, OMOKUpYIONIME TPAHCHIOPT 3IEKTPOHOB B ¢otocucteme II,
aKIeNTOPHI JEKTPOHOB B doTocucteme I. BemecTBa, Hapymaromme OMOCHHTE3 U (PYHKITMOHHUPOBAHUE
XJOpO(UIIIOB, TalllEHUE CHHIJIIETHOTO Kuciopoaa. PoTo-IruHaMUYecKUue TepOULU/IbI U JIEKApCTBEHHBIS
cpenctBa. DHUTOrapMOHBI M WX AHAIOTH. APWIOKCHYKCYCHBIC KHUCIIOTBI W JPYTrUe CHHTETHYCCKHE
AyKCUHBl W aHTUAYKCHHBI. TEXHOJIOTHUS TMOIYYCHHs, POJIb XJIOPUPOBAHHBIX JUOECH30JMOKCHHOB KakK
HKOTOKCUKAHTOB. [ MOOEpeUTHHBI U peTapIaHThl. DTHUJICH U €r0 00pa30BaHUE B PACTEHUSX.

IepOumuabl ¢ aHTUMETAOOIUTHBIM MEXaHU3MOM JecTBHsI. DPOCHOHOMETUNTTUIINH U MEXaHU3M
€ro TEepOWIMIHOTO JCUCTBHSA, CYIb()OHWITETCPUIMOUYCBUHEL. [ MOQOCHHAT aMMOHHUS, CHHTE3,
repOuIUIHas aKTUBHOCTh M TOKCUYHOCTh. CpencTBa 6GOpHOBI C MaTOreHHBIMU TpUOaMu: (PYHTUIIUIBI U
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AQHTUMUKOTHKH. MUKOTOKCHHBI ¥ POJIb (DYHTHIIUJOB B COXPAHEHUH CEIbCKOXO035ICTBEHHON MPOIYKIIHH.
KonrtaktHeie u cuctemHble ¢yHrunuasl. BemiectBa, Hapymiamomue OHOCHHTE3 SProcTepuHa.
TpuazonpHble M HMMUAA30JbHBIC (DYHTHIUABI W AHTUMUKOTHKH. [IprMeHeHHe aHTUMHKOTHKOB B
MeaunuHe, TepouHapuH. MHcekToakapuluIsl U UX POJIb B CEIBCKOM XO3siiicTBe. XJIOpOpPraHUYecKue
uncektuuasl, JJT, rekcaxjmopaH, MPOU3BOAHBIE MEPXJIOPIUKIONCHTAANCHA. JKOJOTUYECKUE
MOCNEACTBHSI MPUMEHEHHUS! NEPCUCTEHTHBIX XJIOpOpraHuyeckux mnpenaparoB. dochopoprannyeckue
MHCEKTULMABl W HHIHMOUTOpPBI XOJMHACTEPa3bl B KAdeCTBE JIEKAPCTBEHHBIX cpeacTB. CHHTE3
tuoHdocdaros, xiopodoca, u auxiodoca. [TupeTpuHbl U TUPETPOUIBI, MEXAHU3M HHCEKTULIUIHON
AKTUBHOCTH, OMOpAalMOHAIBHBIN MOAXOM K CTPYKTYype MHPETPOUIOB. PeryisTopbl pocta W pa3BUTHS
HACEKOMBIX, MHIMOUTOpPHl OMOCHMHTE3a XUTHHA, IOBEHOMABI U 3KAu30ujbl. [Ipumenenue ¢epomMoHOB.
Buonornyeckue cnoco6sr 60pbOBI C HACEKOMBIMH BPEIUTEISIMHU.

3. TokcukaHTbl W JeKapcTBa, HapylIalOUIMe TeuYeHWe OMOIHEPreTUYECKUX MPOIIECCOB.
BnokupoBka karabonM3Ma alKUJIaTOpaMH, MPOU3BOAHBIMH TSDKENBIX METauoB, (TOpaleTraToM H
nuanugaMu. [IpoTUBOpakoBble CpeACTBa HAa OCHOBE 2 XJIOPITWJIAMUHA WM JIPYTHE€ LIUTOCTAaTUKH.
AHTUKOAryJIsiHTHas 1 TeMOpparuyeckasl akTUBHOCTb CTPYKTYPHBIX aHaJIOroB BUtamMuHa K, npumenenue
MPOU3BOAHBIX 4-TUIPOKCUKYyMapuHa U 1,3 MHIaHAMOHA B KadyeCTBE 300LUAOB M JEKAPCTBEHHBIX
cpeact. CynbhamMuaHbie IpenapaThl Kak aHTUMETa00IUTHI (POJTUEBON KUCIOTHI.

4. TlcuxoxMMHUYecKHe JIeKapCTBEHHBbIC npenapathl. LleHTpanbHas u nepudepuyueckas HepBHas
cucTeMa, HepBHO-MBIIIeUHas nepeaada. HelipomeanaTopsl HEHTpaIbHON M nepuepuyeckoil HEpPBHOM
cuctembl. Hapymienue Oananca neiipomenuatopoB B IIHC B kauecTBE OCHOBBI TICHUXOXUMUHU.
Xomuudpruyeckuit cuHanc. CTpoeHue HeMpoHa BO30YXKACHHS, Iepefadya HEPBHOTO HMITYJIbCa IO
aKCOHY, CHHanTHYecKoe okoH4yaHue. Hapyienue paboTel HaTpUEeBOTo U KanueBoro kanaia, Na,K-ATd-
a3pl. DK30IMTO3 AICTHIXOJIMHA U OOTYJIOTOKCHH. ATOHHCTHI M aHTarOHHUCTHI alleTUIXONMHA B M- u N
xonuHo-penentopax (XP), opranuzamuss XP B JBUraTenbHbIX KOHIEBBIX IUIACTUHKAX, THIIOTE3a
XpomoBa-bopucosa. 3amemieHHble KapOamaThl. XOIMHAICTEpa3a, oOparumMoe W HeoOpaTtumoe ee
MHTHOMpPOBaHUE, aHTUAOTHBIE KoMmmo3uiuu. ['amma-amuHomacnsHas kucinora u ['AMK-spruueckuit
CHHArC, OJOKMpPOBKAa CHTHaia BO30YXKIEHHs 3a CYeT Tureprnoysipu3anud memOpanbl. Kowmrmiekc
peuentopoB ['AMK-spruueckoro cunamnca. AroHuctel u aHtaroHuctel ['AMK B kaudectBe
JICKapCTBEHHBIX CpeACTB. beH3zoanazenuHbl, QapMakoJOTHUECKass AaKTUBHOCTh OapOUTypaToB W
¢enuronHa. XJOpHBIH KaHal M €ro OJOKMpPOBKa OWIMKIMYECKUMH 3(upamu, CHIATpaHAMU.
NHruOuTopsl IUKIOOKCUT€HA3 B KAadeCTBE JIEKAPCTBEHHBIX CPEACTB (alleTUJICAIMLUIOBAS KHUCIIOTA,
ubynpoden, OyTaauoH). BHyTpHBEHHBIE aHECTETMKM UM HapKOTHYecKue mnpenaparbl. Mopdus,
TUAleTUIMOP(UH U KOJEWH, CHEKTp OHOJOrM4eckod akTUBHOCTH. Iyt Moaudukamuu cTpykTypbl
Mop¢HHa, aHTarOHUCTHI MOP(PHHA M MPUMEHEHHE UX B KayeCTBE JICKApPCTBEHHBIX CpeACTB. MeTasioH,
denTanwi, Tpamaaon. MexaHu3M NpUBBIKAHUS U PAa3BUTHUSI OOJIE3HEHHOTO MPUCTPACTHS K HAPKOTHUKAM.
OHkehaauHbl, SHIOPGUHBI U JpyTue HEHPONENTUIBI.

4. O0beM y4eOHOH JUCHUIJIMHBI

B B B
Bunst yaeGHoI paboThI 3aUETHBIX | aKaJieM. | aCTPOHOM.
SMHMIIAX | Jacax qacax
O01asi TPy10€eMKOCTh IMCHUIUIHHBI 0 Y4eOHOMY IJIAHY 8 144 108
AyIUTOPHBIE 3aAHSITHSI: 0,58 21 16,05
Jlextuu (JIek) 0.28 6 45
[Ipaktnueckue 3anstus (I113) 0.31 15 11,25
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JlabopaTopus - - -
CamocrosiTesbHas padora (CP): 7,17 258 193,5
CamocTosTeIbHOC H3YUYCHHUE PA3/ICTI0B AUCITUTLIHHBI 7,17 258 193,5
Buji ”'TOroBOro KOHTPOJIsi: IK3aMeH 0,25 9 6,45

AHHOTanus padoyel mporpaMmMbl JMCHUILIMHBI « MaTepuanoBegeHue 1J1sl TEXHOJIOTHH
0MoJIOrHYecKH aKTHBHBIX BemecTs» (B1.B.1.14)

1. Hesab AMCHMIVIMHBI:

-IpHOOpETeHHE CTYACHTaMH 3HAaHUH, HEOOXOAUMBIX JIsl CAMOCTOSTENILHOIO PEILIEHHsI BOIIPOCOB,
CBSI3aHHBIX C BBIOOPOM  MaTepUaloB OOOpPYIOBaHHS MPOMBIIUICHHBIX IPOU3BOJCTB OHOJIOTHYECKU
aKTUBHBIX BELIECTB, OMOMEIUIIMHCKUX MAaTEPUAIOB U JIEKapCTBEHHbBIX IIPENapaToB;

- Today4yeHue nHpopManuu O (PU3MUECKON CYIIHOCTH SBIICHHA, MPOUCXOAIIMX B MaTepHaliax,
UCIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJIOTUSX CHUHTETUYECKHUX OHOJIOIMYECKH AaKTHUBHBIX BEILECTB,
XUMHKO - (hapMaleBTHUECKUX MPErapaToB U KOCMETHYECKUX CPEICTB;

- YCTAQHOBJICHHE 3aBUCUMOCTH MEXJy COCTaBOM, CTPOEHHEM M CBOIICTBaMH MaTepHaloB,
UCTIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJIOTHSIX CHUHTETUYECKUX OHOJIOrMYECKH AaKTHUBHBIX BEIIECTB,
XMMHUKO - (hapMalleBTHUECKUX MIPENapaToB U KOCMETUUECKUX CPEICTB;

- U3y4YE€HUE TEOpUM U TPAKTUKU PaA3IUYHBIX CIOCOOOB  YNPOYHEHHUS MAaTEepHaJIOB,
o0ecrneynBaroIuX BbICOKYIO HAJE€XKHOCTh U JIOJITOBEYHOCTH JeTajeld MallliH, HHCTPYMEHTa U JIPYTux
N30SI,

- O03HAaKOMJIEHHME C OCHOBHBIMHM TpPYMNIIAMU MAaTE€pHalOB, HCIOJb3yEeMbIX, B YacTHOCTH, B
TEXHOJIOTUSIX CHHTETHYECKMX OHMOJOTMYECKH AaKTHBHBIX BEIIECTB, XHUMHKO - (papMameBTUYECKUX
IpenapaToB U KOCMETUYECKUX CPEJICTB, UX CBOMCTBaMU M 00JaCTAMU IPUMEHEHUS.

2. B pesyabTare n3y4eHus AMCUMIIJIMHBI CTYIEHT /10JI7KEH::

Obnadams CIeAyOIUMU KOMIIETEHIIUAMU:

-CIIOCOOHOCTBIO ~ TPUHMMATh  KOHKPETHBIE TEXHUYECKHWE pEUIeHHs TMpH  pa3paboTke
TEXHOJIOTUYECKUX IIPOLIECCOB, BBIOMpPATh TEXHUUYECKHUE CpPEACTBA M TEXHOJIOTMH C  Y4YETOM
IKOJIOTUYECKUX TociencTBrid ux npuMeHenus ([1K-4);

-CIIOCOOHOCTBIO NMPOBOAUTH AHAIU3 ChIPbS, MATEPUAJIOB U TOTOBON MPOAYKIUH, OCYIIECTBISThH
orieHKy pe3yabTatoB ananusa (ITK-10);

-TOTOBHOCTBIO TPOBOAMTH CTaHJIAPTHbIE M CEPTU(PUKALMOHHBIE WCHBITAHUS MaTepHAaJIOB,
u3jienaui u TexHonoruueckux mnpoieccos (ITK-17);

-TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHHME CBOMCTB XUMHYECKHX DJJIEMEHTOB, COCIUHEHUN U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenprocty ([1K-18).

3name:
- KJIACCU(UKAIINIO, CTPYKTYPY, COCTAB U CBOHCTBA MAaTEPUAIIOB, HCIIOJIb3YEMbIX, B YACTHOCTH, B
TEXHOJIOTHSIX CHHTETUYECKUX OHMOJOTHYECKH AaKTUBHBIX BEIIECTB, XUMHUKO - (apMaleBTUYeCKUuX

MPErmapaToB U KOCMETHYECKHUX CPEIICTB;

- MapKHpOBKY MaTE€pUaJiOB, HCIIOJIb3YEMbIX, B YaCTHOCTH, B TEXHOJIOTHSX CHHTETHYECKHUX
OMOJIOTUYECKN AaKTUBHBIX BEHIECTB, XUMHKO - (DapMalleBTHUYECKHX IPEIMapaToB M KOCMETHYECKUX
CPEJICTB, 10 POCCUWCKUM CTaHIapTaM,

- OCHOBHBIE KOHCTPYKIIMOHHBIC U (PYHKIIHOHAIBHBIE MaTepUaibl, IPUMEHAEMbIC B XUMHUICCKOMN
TEXHOJIOTUH U XMMHUYECKOM anmnapaTOCTPOCHUU;

Ymemn:

- palMOHAJIBPHO T0JI00paTh KOHCTPYKIIMOHHBIM  MaTepual sl XHMHKO-TEXHOJOTHYECKOTO
mporiecca (peakropa, amnmapara, MAlliHBI) C Y4€TOM METOJOB 3alllUTHl OT BO3MOXKHOTO BO3/IEHCTBHS
TEXHOJIOTUYECKON CpeIbl;

Brnaoemw.

- METOJaMH OIPEJCIICHUS CBOMCTB MaTepHUaOB, MCIOJb3yEeMbIX, B YaCTHOCTH, B TEXHOJIOTHIX
CUHTCTHUECKAX OMOJOTHYECKH aKTHUBHBIX BEIIECTB, XUMHKO - (DapMarieBTHYECKHX IpEnapaTtoB M
KOCMETHYECKHX CPE/ICTB,

- JaHHBIMU JUIS TIPUHATHS KOHKPETHBIX TEXHHYECKUX PEIICHUH Tpu pa3paboTke H
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OKCIUTyaTalli O00OPYAOBaHUS MPOMBIIUICHHBIX IPOU3BOACTB OMOJOTHMYECKH AKTHUBHBIX BEIIECTB,
OMOMEIUITMHCKUX MAaTEepHalIOB U JIEKAPCTBEHHBIX MPENapaToB ¢ TOUKH 3PEHUS TEXHUKO-3KOHOMHYECKOMH
3 PeKTUBHOCTH.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

MarepuanoBeieHHE KaKk HayKa: 1I€JIM, 331a41 U 3HAYCHUE TUCLUIUIMHBI. 3HAYEHUE MATEpUajoB B
Pa3BUTHH XUMHUKO-TEXHOJIIOTHYECKUX MPOLIECCOB M 00ECIIEUeHIH UX 0€30MaCHOCTH.

PU3NKO-XMMHUUYECKHE OCHOBBI MartepuanoBeicHUsl. OCHOBHBIE ITOHATUS O CTPOCHHUH, CTPYKTYype
Y CBOMCTBaxX MaTepuasioB. MeToabl U3y4eHUs CTPYKTYPBI U CBOMCTB MaTepHUAIIOB.

Crtpoenue wmarepuasioB. OCHOBHBIE THIIBI KpUCTAUIMYECKUX pemeTok. Kiaccudukanus
KPUCTAJIJIOB 110 TUIIAM CBS3U. AHM30TPOIUS CBOMCTB KpHUCTaLUIOB. CTpOeHUE peanbHbIX KPUCTAJIIOB.
JledexTsl peanbHbIX KPHUCTAUIOB W WX  BIMSHHE Ha CBOMCTBAa MeTaUloB M ciiaBoB. CBoiicTBa
nucnokanui. JluarpamMmma «I0THOCTH Je(EeKTOB-IPOYHOCThY. KpucTammmsanus MeTasioB U CIUIABOB.
Camonpou3sBoibHas Kpuctaiumn3anus. Hecamonpon3sBonbHas Kpuctaumzanus. AMopdHbIe MaTepUabl.
AJUI0TpOnIMYECKHE NIPEBPALLEHUS METAILIOB.

CpoiictBa MarepuanoB. Ilokaszarenu cBoiictB. Kraccudukanus cBoicTB. MexaHUYecKue,
¢du3nueckre, XUMUYECKHE, SKCIUTyaTallMOHHBIE U TEXHOJIOTHYECKUE CBOWCTBA MaTtepuaioB. [loka3zaTenu
MEXaHMYECKUX CBOWCTB, OIpeaesieMble MPH CTAaTUYECKHX HUCHBITAHUSX Ha PACTsHKEHUE W U3THUO.
MeTtonbl omnpeneneHuss TBEPIOCTH MarepuayioB. [lokazarenn MEXaHMYECKUX CBOMCTB, OIpeleisieMble
IIpU JUHAMUYECKUX U LIUKINYECKUX HUCIBITAHUSX.

OcHoOBBl TeopuM CIUIaBOB. JlMarpaMMbl COCTOSIHMSI CILIaBOB. TEpMHMHBI M ONPEIEIICHUS.
Huarpammbl — «cocTaB-cBOMCTBO». (Da30BbId COCTAB CIUIABOB. 3aBUCUMOCTb MEXKJY CBOWCTBAMH
CIUJIaBOB M TUIIOM auarpammsl coctosiHus. [Ipasuio H.C. Kypnakoga.

Meramueckue Marepuansl. JKeme3o M cmiaBbl Ha ero ocHoBe. CrTamu W YyryHBL.
Kenesoyrnepoaucrsie craBbl. CTPYKTYpbI CIIIABOB XKeJIe30-yriepo. JuarpaMMbl COCTOSTHUS JKEI€30-
neMeHTHT. KoMIoHeHThI, (ha3bl U CTPYKTYPHBIE COCTABIISIONINE CTalei U OeNbIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METAIJIMYECKUE MaTepuanbl. YTJIEPOAMCTbIE M JIETUPOBAHHBIE CTaJH.
Knaccudukanus cranei, onpeneieHue MOHATHS KadyecTBa cTaiu (TpeOOBaHMS K KauecTBY). BrusHue
yriaepoia W TOCTOSIHHBIX (TEXHOJIOTMYECKHX) MpHUMEcEed Ha KauecTBO CTalM, METOJbl YIyULICHUS
KayecTBa CTalu (TIOBBIIICHNE €€ KOHCTPYKIIMOHHON MPOYHOCTH). BiusHUE NEerupyromux 3JeMeHTOB Ha
cBoiictBa ctanu. KoHcTpykuuonnele crtanu. MHcTpymeHTanbHble  cranu.  Knaccuduxanus
YIJIEPOAUCTBIX M JETUPOBAaHHBIX cTanedl. MapkupoBka craneil YyryHsl 1 TBepable cruiaBsl. CBOMCTBA U
Ha3HaueHue 4yryHa. [Ipomecc rpadutuzanumu. UyryHsl cepwie, Oenbie, KOBKHE, BBICOKOMPOUYHBIE, UX
CBO¥CTBa, 007aCTh NPUMEHEHHUS, MAPKUPOBKA.

Tepmuueckas oOpaboTka. Teopust U mpakTHKa TEPMUUYECKON U XUMHUKO-TEPMHUECKON 00paboTKu
METaJUIOB M CIUIaBOB. l[BeTHhle MeTayulbl M CIUIaBbl Ha UX oOcHoBe. OOmias XapakTepucCTHKa U
KJacCU(pUKalusg MeOHBIX CcIulaBoB. JlaTyHu, OpoH3bl, MeaHO-HUKeNeBble cruaBbl. OOmas
XapakTepUCTHKa aTIOMMHUEBBIX CIJIaBOB. JledopmupyeMble allOMHUHUEBBIE CIUIaBbl, JUTEHHbIE
anoMuHUeBble ciiaBbl. OOmias XapakTepUCTHKa MarHHWEBBIX CIUIaBOB. JlepopmMupyemble MarHueBble
cruiaBbl. JIuTeliHble MarHueBble CIUIaBbl. TWTAaH M CIIaBbl HA OCHOBE TUTaHA. BiMsHUE JIErMpyIOMNX
AJIEMEHTOB HAa CTPYKTYPY M CBOWCTBAa THUTAaHOBBIX CIUIaBOB. bepwyimuii W CIulaBbl Ha €ro OCHOBE.
TyromnnaBkue MeTaJlIbl U CIUIABbl HA UX OCHOBE.

[lopomikoBble MeTaJuIMUECKWe MaTepuaibl. Marepuaibl € OCOOBIMH  3JIEKTPUUYECKUMU
CBOMCTBaMH.

OcHOBBI KOppOo3uK MeTaUI0B. [IpUHIUIIBI 1 METOBI 3aIIUTHI OT Koppo3uu. Kopposus meramion
B YCJIOBUSIX TEXHOJOTHYECKHUX CPEJ XUMUYECKUX ITPOU3BOJICTB.

[IpyHOMNBL W METOABl 3alUTBl OT KOPpOo3WH. KOppO3MOHHOCTOWKHE METaUIMYECKHE U
HEMETAJUIMYECKHE Marepuayibl. MeTonabl 3alMThl MallMH M allapartoB XUMHUYECKHX IPOU3BOJCTB
OMOJOTUYECKH aKTHUBHBIX BEIIECTB, OMOMETUIIMHCKUX MaTepUalOB U JIEKApCTBEHHBIX IMpenapaToB OT
KOpPpPO3HH.

Hemerannnueckue matepuainsl. Marepuaibl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COEIMHEHMU.
CrtpoeHue u cBoiicTBa MONMMEPOB. TepMOpEakTUBHBIE U TEPMOIUIACTUUYHBIE MosnMepbl. CTpoeHue u
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cBoiictBa 1u1actMacc. OCHOBHBIE Pa3HOBHJIHOCTH IIPOMBILIUIEHHBIX IIOJUMEPOB M  ILIACTMACC.
["a30HaIOIHEHHBIE MJIACTMACCHI.

OCOOCHHOCTH CTPOCHHMS, CBOWMCTBA PE3MHOBBIX MaTepuaiioB. Pe3wHbl 0O0IIEro Ha3HAYCHHS,
CHelHallbHbIe PE3UHBbI U 00JaCTU UX MPUMEHEHHS.

Jlakoxpacounble Mmarepuansl (JIKM). OcnoBubie Buabl JIKM. Kpacku, naku, rpyHTOBKA,
HIMAaTieBKa.

Kepamuueckue marepuanbl. KOHCTpYKIIMOHHAs, MHCTPYMEHTAJIbHAS W TEXHUYECKasl KepaMUKa.
Heoprannueckoe crexiio. Knaccudukamus ctexos mo Ha3HaueHUIO0 U obnactu npuMeHeHus. CUTaibl.
['padut. Acbect. CoiicTBa 1 007IaCTH TPUMECHECHHUS.

Komnozurmonnsie marepuaisl (KM). TloHATHS 0 HAHOTEXHOIOTUAX, HAHOMATEpHAaJIax.

DKOHOMUYECKH 000CHOBAHHBIN BBIOOP MaTepHuaioB. BeIOOP KOHCTPYKIIMOHHBIX MaTEPUAIOB IS
MIPOU3BOJICTB OMOJIOTMYECKH AKTHBHBIX BEIIECTB, OMOMEIUIMHCKUX MaTepUaIOB U JIEKAPCTBEHHBIX
[IPEnapaToB. DKOJIOTMUECKUE U IKOHOMUYECKHUE acleKThl MATEPUAIOBEACHUSI M 3alUThl MATEPHAIIOB OT
KOPpO3UH.

4. O0beM y4eOHOH TUCHUILINHBI:

B 3auetHbIx B akanem. B actponom.

Buner yae6HOM paboThI eAMHATIAX gacax gacax
O0uasi Tpy10€eMKOCTh JUCHUILTHHBI 110 3,0 108 81
yueOHOMY IJIAHY
KonTakTtHas padora (KP): 0,33 12 9
Jlexiuu (JIek) 0,22 8 6
[TpaxTnueckue 3ausatus (I113) 0,11 4 3
CamocrositenpHas pa6ora (CP): 2,56 92 69
Pedepat 0,56 20 15
CamocTosITeNNbHOE H3YUYCHHUE Pa3/IeioB 2.0 79 54
JUCHUIINHBI
Buj KOHTpoJIst: 3a4eT / IK3aMeH 0,11 3auger (4) 3ager (3)

AHHOTAaIUA padoyeil MporpaMmbl AU CHHUILIMHbBI
«MojaeaupoBaHie XUMHKO-TEXHOJIOTHYECKHUX MPOLECCOB B TEXHOJIOTMH CHHTETHYECKHX
0MOJIOTHYeCKHM AKTHBHBIX BelIeCTB, XUMHKO-()apMaleBTHYECKUX MPENnapaToB 1 KOCMETHYECKUX
cpeacrs» (b1.B.1.15)

1. eap AUCUMIUVIMHBI: TIOJy4Y€HUE CTyJACHTaMHU-OakajgaBpamMu 3HAHUM B 00JacTu
KOMIIBIOTEPHOI'O0 MOJEJIIMPOBAHNS XUMHUKO-TEXHOJIOTHYECKUX MTPOLECCOB C MPUMEHEHUEM COBPEMEHHBIX
CUCTEM KOMIIbIOTEpHOM MaremaTuku, B yactHocth MATLAB u VBA, a takxke npuobpereHue umu
MPAKTUYECKUX HABBIKOB pa3pabOTKU JaHHBIX KOMIBIOTEPHBIX MOJIENEH C OJHOBPEMEHHBIM PEIICHUEM
3a/1a4 CTPYKTYPHOU M MapaMeTPUIECKON UACHTU(DUKAIUH.

2. B pe3yabTare udydeHuss AMCHMILUIMHBI 00YYAKOIIUIiCcS IO MporpaMMe 0akajaBpuara
HOJIKeH:
Obnaoams  cnepyroumumu  obmenpodeccuonansubiM - (OIIK) u  mpodeccuonanpabiMu  (I1K)
KOMITETCHIIUSIMU:

— BIIQJICHUEM OCHOBHBIMH METOJIaMH, CIIOCOOAMHU M CPEICTBAMH TIIOJIYUCHHS, XPaHCHHUS,
nepepaboTku WHGOPMAIUK, HaBBIKAMH PabOThI KOMITBIOTEPOM KakK CPEACTBOM YIIPABJICHHUS
undpopmarueii (OI1K-5);

— TOTOBHOCTBIO NMPHUMEHSATh AHATMTUYECKHE W YUCICHHBIC METOJbI PEIICHHS MOCTaBICHHBIX
3aJa4, UCIOJb30BaTh COBPEMEHHBbIC MH()OPMAIMOHHBIC TEXHOJIOTHH, MPOBOJUTH 00PabOTKY
uHbOpMAIlMd ¥ HUCIOJB30BaHHEM  NPUKIAIHBIX  MPOrPAMMHBIX  CPEICTB  cepsl
npodeCCUOHATILHON JIEATEILHOCTH, UCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIC TEXHOJIOTUU U
0a3bl TaHHBIX B CBOEH MPO(eCcCHOHANIBHON JEITEIbHOCTH, MAKEeThl MPUKIAJHBIX MPOrPaMM
JUIs pacuéra TEXHOJIOTUYECKHX mapaMeTpoB obopynoBanus (I1K-2);
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— CIIOCOOHOCTBIO HaJla)KWBaTh, HACTPAaWBaTh U OCYILECTBISATH IMPOBEPKY OOOPYAOBAaHUS U
nporpammubix cpeacts (ITK-6);

— 3Hamb METOABI TIOCTPOCHUSI SMIMPUYECKHX (BEPOSITHOCTHO-CTATUCTUYECKUX) H  (PU3HUKO-
XUMUYECKUX (TEOPETHUYECKUX) MOJCNIe XUMHUKO-TEXHOJOTMUYECKUX ITPOIIECCOB; METO/IbI
UICHTU(UKAIIMM ~ MAaTEeMAaTHYEeCKUX  ONMUCAaHWH  TEXHOJOTMYECKHX  IPOIIECCOB HAa  OCHOBE
AKCHEPUMEHTAIBHBIX JAHHBIX; METOAbl ONTUMH3AUUH XUMHKO-TEXHOJOTMYECKUX IPOLECCOB C
MIPUMEHEHUEM SMITUPUIECKUX U/UIH HU3UKO-XUMHUECKUX MOJICIICH;

— ymMemb TPUMEHSTh W3BECTHBIE METOJbl BBIYMCIUTEIBHOW MAaTEMAaTHKA W MAaTeMaTUYECKOMN
CTATUCTUKHM JIJI1 DPEIICHHWS KOHKPETHBIX 3aJlad pacueTa, MOJCIUPOBAHUS, HACHTH(UKAINN H
ONTHUMM3ALMKU TPU MCCIEAOBAHUU, NPOCKTUPOBAHUU U YIPABICHUU MNPOLIECCAMUA XHUMHUYECKOU
TEXHOJIOTHH, a TAK)XE YMETh MCIIOJIb30BaTh B CBOEH MPAKTUYECKOU JAEATEIbHOCTH JIJIs JOCTHUKEHUS
ATUX LEJIEH U3BECTHBIEC MAKETHI IPUKIAAHBIX IPOIPAMM.

— @1ademb METOJIaMH MAaTEMAaTHYECKOM CTATUCTUKU MJii OOpabOTKH pe3yJbTaTOB AaKTUBHBIX U
MACCUBHBIX HKCIIEPUMEHTOB, a TAK)KE€ METOJAaMHU BBIYUCIUTEIILHOW MAaTEeMAaTUKHU JUIsl pa3pabOTKU U
peanu3anui Ha KOMITBIOTEpPAX ajJrOPUTMOB MOJCIUPOBAHUS, WACHTH(PUKAIMK W ONTHUMH3AIUN
XAMHKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

3. KparTkoe conep:kanue IUCHUIIUHBI:

3.1. OcHOBHBIE NPUHIUIIBI KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-TEXHOJIOTMUYECKUX
nporeccoB (XTII). MaTemarndyeckne SMIUPHYECKUE U MaTeMaTHUECKUE (PU3HKO-XMMHYECKHE MOJIEIN
1 KOMIIBIOTEPHOE MOJEIUpOBaHuE. J[eTepMUHUPOBAHHBIE U BEPOSTHOCTHBIE MATEMATHUYECKUE MOJIEIH.
IIpuMeHeHre METOMOJIOTUH CUCTEMHOIO aHAIM3a Ul PELICHHs 3ahad MonaenupoBaHus. llpumenenue
NPUHIUIIA «UEPHOTO SIIMKa» MPU MAaTEMAaTUYECKOM MOJECIUPOBAHUU. ABTOMATU3UPOBAHHBIE CUCTEMBI
OpUKIaAHOW uHpopMaTtuku. Mepapxuyeckass CTPYKTypa XHMHYECKHX TPOU3BOACTB M HX
MareMaTtuyeckux Mozene. [IpuMeHeHne KOMIBIOTEPHBIX MOJENICH XUMHUYECKUX IIPOLIECCOB IS
aHaJlIM3a, ONTUMM3ALMM U CHHTE3a XMMMKO-TEXHOJOTMYeCKHX cHucTeM. (OCHOBHbBIE IPUEMBI
MaTEeMaTUYECKOTO  MOJCIMPOBAHUS: AMIUPUYECKUHM, CTPYKTYpHBIH  ((DU3UKO-XUMHYECKH) U
KOMOMHUPOBaHHBIN (Teopernueckuit). [locTpoeHne craTuuecknx U AMHAMUYECKUX Mojenei. Pemenue
npsAMbIX 3agad. [IpoekTHBI M TMOBEpOYHBIM (OLIEHOYHBIN) pacuer mporeccoB. Pemienne oOpaTHBIX
3anad. [lapamerpuueckast U CTpyKTypHas HAEHTH(UKAIMS MaTeMaTHUECKUX MOJeJeil. YCTaHOBJIEHHE
aJIcKBaTHOCTU MaTeMaTudeckux wmojened. CTpaTerus NpOBEICHMS PACUETHBIX HCCIEJOBAaHUM U
KOMITBIOTEPHOTO MOJIETIUPOBAHMS PEAIBHBIX IPOLECCOB.

3.2.IlocTpoeHne SMIIUPUUECKUX MOJEIIEH:

. DopMynMpOBKa 3aJayd AIPOKCUMALMKM JAaHHBIX I ONHUCAHMS SKCIEPUMEHTATIbHBIX
3aBUCUMOCTEH U MOJIYYEHUs IMIIMPUUYECKUX MOJEINIEH MpOoLeccoB. Buabl KpUtepreB anmpoKCUMalUH.
Kputepuii MeTona HaMMEHbIIMX KBaAPATOB. PelieHHe 3a1adyu annpoKCUMAIUU Ui HEJIMHEHHBIX U
JUHEMHBIX TIO TMapameTpaM Mojeneil. Marpuynas ¢GOpMyIHpPOBKa 3a/addl  anIpOKCHMAIUH.
AHaJIUTHYECKUN U aITOPUTMUYECKUM MOAXO/bI IJIsl PELIECHUS 3a7aui alllpOKCUMallUU 11 JMHEUHBIX U
JIMHEAPU30BAHHBIX MOJIENIEH METOIOM HAUMEHBIIINX KBAIPaTOB;

. 3aKOH HOPMaJbHOIO pacHpeneseHus  JUIsl BEKTOPHBIX CIy4YaWHBIX  BEJIIMYMHBI U
OIIPEIEIICHUE UX YHCIIOBBIX XapaKTepUCTUK. MaTeMaTHYeCKOe 0KUIAHUE U ITUCIIEPCUs I BEKTOPHBIX
CIy4alHbIX BEIMYMH. JIUCIIEpCHOHHBII W KOpPPEIAUMOHHBIM aHanu3. llomsatus aucnepcuun
BOCIIPOM3BOJAMMOCTH M aJIeKBaTHOCTH, a TaKXe OCTaTOYHOU aucnepcuu. OnpezencHue BHIOOPOYHBIX
Kod(PuImeHToB Koppemsiuu W Kodh(HIMeHTa MHOXXECTBEHHOW Koppensanuu. CTaTUCTHYECKU
MOJXO0/1 K OTPEIETIEHUIO OUIMOOK M MOTPELIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHHIA;

. PErpEeCCHOHHBIN U KOPPEIALNOHHBIN aHAJIN3 JJI IOCTPOCHMS SMIMPUUECKUX MOJIENE Ha
OCHOBE JIaHHBIX IMaCCHUBHOTO 3KcrmepuMmeHTa. lloHsaTus QyHKiuu oTkiauka U (akropoB. OCHOBHBIE
JOMYIIEHNs PETPECCUOHHOTO M KOPPEJSIIMOHHOIO aHanu3a. KpuTepuum NpoBEpKH OAHOPOJHOCTH
nucriepcuid. BeiOop BHIa ypaBHEHUH perpeccuu, a Takxke onpejaeneHue Ko3hduuueHToB perpeccuu u
X 3HAYUMOCTU C ucHojb3oBaHueM kpurepus Crbrogenta. [lpouenypa HMCKIIOUEHUS HE3HAYUMBIX
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ko3 duureHToB perpeccun. OnpenencHue aJeKBaTHOCTH PETPECCHOHHBIX MOJENEH € IOMOIIBIO
kputepusi Ouiiepa;

. OCHOBHBIC TOJIOKEHHUS TEOPUH IUTaHUpPOBaHMS dKcriepuMeHToB (I): momHbI (akTOpHBII
skcriepumeHT (IIDD) u o6pabdoTka ero pe3ynbraroB. ONTUMANBHBIE CBOMCTBA MaTPULIbl IUTAHUPOBAHUS
U CBOMCTBO opTOoroHasbHOCTH. OmpeneneHne KodPPHUIMEHTOB MOJAETCH, UX 3HAYMMOCTH U MPOBEpKa
aJIeKBaTHOCTU  ypaBHeHMsI  perpeccuu. CBOHCTBO  poTaTa®elbHOCTH  IMOJHOTO  (haKTOPHOIO
IKCIIEPUMEHTA;

. OCHOBHBIE TIOJIOKEHUS Teopuu IaHupoBanus skcrnepumeHToB (II): opToronanbHbIM
HeHTpanbHbld KoMmo3unuoHHbIA miaH (OLIKII) skcnepuMeHTOB W 00pabOTKa €ro pe3yibTaToB.
ObecrnieueHre OPTOrOHAILHOCTH MAaTPUIIBI TNIAHUPOBAHUS U OIIpe/IeJICHHE BEIMUMHBI 3BE3/IHOTO IjIeya.
Onpenenenre KOAX(QQPHUIMEHTOB MOJAEIH, WX 3HAYUMOCTH M OICHKA aJeKBAaTHOCTH  YpaBHEHUS
perpeccun. PacyeTHoe BeIUUCIIEHHE KOOPAMHAT TOUYKH ONTUMYMa (SKCTpEMyMa);

. ONTUMM3ALMS SKCIEPUMEHTAIBHBIX HCCIENOBaHUN € NpuMeHeHueM Merona bokca-
Buibcona.  OCHOBHbIE  TOAXOABI K  ONTUMH3ALUUM  SKCHEPUMEHTAIBHBIX  MCCIIEIOBAHUM.
OKCIepUMEHTAbHO-CTATUCTHYECKII MeToA. CTpaTerusi NBHKEHUS K ONTHUMYMY LEIeBOH (QyHKIUH
(pyHKIMM OTKJIMKA) TPaUEeHTHBIM MEeTO0M. KpuTepuu JOCTHKEHUS «TIOYTH CTallMOHAPHOM 001acTu»
¥ METOJIbI YTOUHEHHSI MTOJIOKEHHSI ONTUMAIBHOM TOYKH B (PAKTOPHOM IPOCTPAHCTBE.

3.3. IloctpoeHue GU3UKO-XUMHUIESCKUX MOIEIICH:

. JTalbl MaTeMAaTUYECKOro MOJenupoBaHus. PopMyaupoBKa TUIOTE3, IOCTPOECHHE
MaTEeMaTHUYeCKOT0 OMHUCAHMs, pa3padoTKa MOJCIHUPYIOIIEr0 alropuTMa, MPOBEpKa aJeKBATHOCTU
MOJeNM ¥ HACHTH(UKAIUS WX TapaMeTpoB, pacdyeTHbIE MCCIEAOBAaHUS (BBIYUCIUTEIHHBINA
AKCIIEPUMEHT);

. COCTaBJICHUE CUCTEM YpaBHEHUN MAaTEMaTH4ECKOI'O ONKCAHUs MPOLECCOB U pa3paboTKa
(BBIOOp) aNrOpUTMOB HX pelleHHs. bIouHbIM MPUHIMI MOCTPOCHUS CTPYKTYPHBIX MATeMAaTHUYECKUX
mogneneii. OOoOmIeHHOE ONMCaHWe JBMKCHHS TOTOKOB (a3 B ammapatax ¢  TOMOIIBIO
TUAPOJUHAMUYECKUX MOJIENEH, YUYUTBIBAIOUIUX COCPEIOTOUYEHHBIE M PAaCHpE/IeICHHbIE WCTOYHUKU
BellecTBa U 3HEpruu (TemioTsl). JlokalbHblE MHTEHCUBHOCTH HCTOYHHMKOB BEILECTBA M TEIUIOTHI B
MOTOKAaX, COOTBETCTBYIOIME Pa3IUYHbIM  (PU3UKO-XUMUYecKuX mporeccaM. (OCHOBHBIE THIIBI

ypaBHeHI/Iﬁ MATEMAaTHUYCCKOro OIHCaHusgd XHMHKO-TCXHOJIOTHYCCKHUX mponeccoB — KOHCYHBIC,
OOBIKHOBEHHBIC HH(b(bepeHHHaHLHBIC u ,Z[Hq)(i)epeHI_[I/IaJIBHLIC YpaBHCHHA B YaCTHBIX IMIPOU3BOJHBIX;
° MaTEMaTHYCCKOC MOACIIMPOBAHUC CTallMOHAPHBIX n JUHAMHUYCCKUX PEKUMOB

THJIPABIMYECKUX TPOLIECCOB B TPYOONPOBOJHBIX CHUCTEMAaxX, IJI0OAJIbHBIE M JE€KOMIIO3UI[MOHHBIE
METO/Ibl PELICHUS] CUCTEM HEJIMHEMHBIX ypaBHEHUH, a TAKK€ SIBHbIE M HESIBHBIE METOJbl YHUCIEHHOIO
pelIeHUsT CHCTeM OOBIKHOBEHHBIX JuddepeHInaabHbIX ypaBHeHUH. CocTaBieHHe YypaBHEHUH
MaTeMaTUYeCKOro omnucaHus mnporecca. [loctpoeHne HMHPOPMAIMOHHBIX MaTpULl MaTeMaTHYECKHX
Mojenel Ui BbIOOpa OOINEro ajroputMa pelieHus — MOJENUpYoIlero anroputma. Peanmsanums
QITOPUTMOB PELICHUS] HEIMHEHHBIX M OOBIKHOBEHHBIX Mu((depeHIHanbHbIX ypaBHeHUI. OnucaHue
craiuoHapHblx pexuMoB XTIl ¢ mpuMeHeHHEM CHUCTEM JIMHEHMHBIX W HEIMHEWHBIX YPAaBHEHUM.
UtepanronHsie anroput™Msel pemenus. [Ipumenenrne MeronoB npocteix urepanuii 1 Hetorona-Pagcona
Ui mosydeHust peuteHus. Ilpobrema cxogumocTu mpouecca pemieHus. J[eKOMIO3UIMOHHBIA METOJ
pElIeHUs CIIOKHBIX CHUCTEM KOHEYHbIX ypaBHeHMH. llocTpoeHue WH-QOpMAIMOHHOM MaTpuubl IS
BbIOOpa ONTUMAJILHOTO AITOPUTMA pelieHns 3a1auu. [lonsaTHe xecTkocTH cucteM nuddepeHInalIbHbIX
YpaBHEHUH U KPUTEPUU KECTKOCTU. SIBHbIE (OBICTphIE) U HESIBHBIE (MEIJIEHHBIE) METOJbI PEIICHMUS.
Mertoas! niepBoro (Metox Jitnepa), BToporo ( MoauduuupoBaHHBIE METONbI Dilfiepa) U YETBEPTOro
nopsaka ( Meron Pynre-Kyrra). OneHka TOYHOCTM METOJIOB — OIIMOOK yceueHus. llepexoaHbie
OIMOKK W OMMOKM OKPYIJIEHUS NPHU YUCIEHHOM HHTErpuUpoBaHMU AuddepeHnnanbHbIX ypaBHEHUH.
CrniocoObl obecrieueHusi CXOAUMOCTH pelieHus 3agaun. [I[puMeHeHre HesIBHBIX METOJOB JJISl pelieHus
KECTKUX  cHucreM aupdepeHInanbHbIX — ypaBHeHUH.  OrmpeneneHuss Iara  WHTETPUPOBAHUS
uTepauroHHbIM MeTooM. MeTtonoB Kpanka-Hukonbscona (Meton Tpanenuii);

. MaTEMaTHUYECKOE MOJIETTUPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEIaUu B
IUIACTUHYATBIX ~ M 3MEEBUKOBBIX TEIUIOOOMEHHHKax. MaTemaruyeckoe OMNHCaHHE IPOLECCOB C
IpUMEHEHHEM MoJieNlel H/IeaTbHOrO CMEIIEHUs U BhITeCHeHHs. BbiOop u rpaduueckoe mnpencTaBieHue
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anropuTMoB pemeHus. IIpuMeHeHne CcTaHAApTHBIX METOJOB BBIYUCIMTENBHOM MaTeMaTUKH s
pellIeHus 3a1a4;

. MaTEeMaTU4YeCKOe MOJCIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IMPOLIECCOB TEILIONEpEIauu B
HOPSAMOTOYHBIX M IPOTUBOTOYHBIX TPYOUaThIX TEINIOOOMEHHUKOB, peuleHue 3anauu Komm u kpaeBoit
3aJaud  TpU  HMHTETPHUPOBAHUU  CHCTEM  OOBIKHOBEHHBIX  JU((EpeHIHaTbHBIX  YPaBHEHHIA.
MaremaTnueckoe OnMcaHue IPOLECCOB ¢ MPUMEHEHUEM MOZECIEH UACAIBHOIO BBITeCHEHUs. PemieHne
3agaun Komm u kpaeBoit 3amaun. [IpencraBieHue alropuTMOB BEIYUCICHUH B BHJIE WH(POPMAIIMOHHON
MaTpHIlbl CUCTEMbl YPaBHEHUH MaTeMaTHYECKOr0 ONMMCAHUs U OJIOK-CXeM pacueToB. MaremaTtuyeckoe
ornucanre XTIl ¢ mpumeHeHneM cucTteM OOBIKHOBEHHBIX AH(QepeHInanbHbIX ypaBHeHud. Onrcanue
00BEKTOB C paclpeesieHHbIMU B IPOCTpaHCTBE MapaMerpaMu. GopMynMpoBKa HadyaldbHBIX M KPaeBbIX
yclIoBUM 3anad peweHus. UuciaeHHbpld anroput™ 1-ro nopsaka misg pewmeHus 3agaun Komm. Meton
«TIPUCTPEIIKM» JUIsl pELICHMs KPaeBOM 3a1auu;

. MaTE€MaTU4eCKOe MOJEIMPOBAHUE CTALMOHAPHBIX PEKHMMOB IIPOLIECCOB B PEAKTOPAX C
Memankoi. Onnucanne MUKpPOKMHETHYECKMX 3aKOHOMEPHOCTEH NMPOTEKaHMs NPOU3BOJIBHBIX CIIOKHBIX
XUMHUYECKHX PEAaKIUN B KHUIKOH pa3e JjIs MHOTOKOMIIOHEHTHBIX cucTeM. OmpesereHne KIH4eBhIX
KOMIIOHEHTOB CJIOKHBIX XUMHMUYECKUX peaKlUil ¢ MPUMEHEHHEM METOJI0B JIMHEHHON aireOpsl - paHIOB
MaTpHI] CTEXMOMETPHUECKUX KOd(PPHUIMEHTOB peakuuu. MaTeMaTHUecKOoe OIHMCAaHUE PEaKTOPHOTO
nporecca ¢ pyOamIkol A MPOU3BOJIBHOW CXEMbl NPOTEKaHWs XUMHUYECKOW peakuuu. Bpibop
QITOPUTMOB pEIICHHs 33Jaud C MPUMEHEHHEM HH()OPMAIMOHHOW MATPHIBI CHUCTEMbl YpaBHEHHIA
MaTEeMaTHYeCKOro ONUCAHMs U MPEJICTABICHHs AIrOPUTMa PEIIEHUs ¢ MOMOLIbI0 OJIOK-CXEMBI pacyera
poLecca;

. MaTEMaTUYECKOE MOJEIMPOBAHNE HECTALIMOHAPHBIX PEKUMOB IPOLIECCOB B PEAKTOpaX C
Memankoi. MaTemaTudeckas OCTAaHOBKA 3a/1a4y JUIS PEAKLMK C IIPOU3BOJIBHOM CTEXHOMETPUYECKON
cxemoi. @opmynupoBka 3agaun Komm — 3agaun ¢ HadalbHBIMU  yCIOBUSAMHU. Pa3zHocTHOe
NpPEICTAaBICHUE  CUCTEMbl  OOBIKHOBEHHBIX  JuddepeHInanbHpix  ypaBHeHuid.  IlocTpoenue
UHGOPMALIMOHHOM MaTpulpl Ui BbIOOpa airopuTMma peume-Hus. ['paduyeckoe mnpeacraBieHue
aJIrOpUTMa peLIeHMsI B BUJI€ OJIOK-CXEMBbI paciera;

. MaTeMaTHYeCKOEe MOJEIUPOBAHUE CTAllMOHAPHBIX PEXHMMOB B TPYOUaThIX peakTopax ¢
IIPSAIMOTOYHBIM M IIPOTHUBOTOYHBIM JABMKEHUEM TEIUIOHOCUTENEH. MareMaTrnueckasi IOCTaHOBKA 3a/1a4u
JUISL PEAKIMM ¢ KOHKPETHOM CTEXMOMETpHUYecKo cxemoin. dopMynnpoBka 3amaun Komm — 3agaun c
HAaYaJIbHBIMM YCIOBMSIMM M KpacBOM 3aJauM — 3aJa4yd C KpAaeBbIMM YCIOBUSAMH. Pa3HocTHOE
OpEeJCTaBICHUEe  CHCTEM  OOBIKHOBEHHBIX  IuddepeHInanbHblx  ypaBHeHMH.  IlocTpoenue
MH(OPMALIMOHHBIX MAaTpUIl s BbIOOpa anropuTMoB peuieHus. ['paduyeckoe mpeacTaBleHUE
QITOPUTMOB pEIIEHUs B BUJIE OJIOK-CXEMBbI pacyera;

. MaTeMaTUYeCKOe MOJEIUPOBAHHE HECTAIMOHAPHBIX PEXUMOB IPOILIECCOB B TPYyOUaThIX
peaKkTopax M YMCJIEHHbIE AJITOPUTMbI TUCKPETH3alMM JUIs pelleHus cucteM auddepeHnnanbHbIX
YPAaBHEHUN C YaCTHBIMH NPOU3BOAHBIMU. MaTemaTudeckas ITOCTAaHOBKA 3aJadd i1 PEakIuu ¢
KOHKPETHOH CTEXMOMETPUYECKON cXeMoil. POpMyIMpOBKa HAYalbHBIX M TIPAHUYHBIX YCJIOBHH.
JuddepennmanpHple ypaBHEHUSI B YAaCTHBIX MPOU3BOJHBIX - JJUIMITHYECKOTO, MapaboIMYecKoro U
rUnepOoINYecKOro TUITOB. AJITOPUTMBI pEeIlIeHUs ypaBHEHUH napaboarueckoro tTuna. MaremaTrueckas
MOJIeJIb XUMHYECKOr0 MPEBPAILIECHHS] B H30TEPMHUUYECKUX YCIOBHUAX JUIsI HECTALMOHAPHOIO IpOLecca B
TpyOuaThIX ammaparax ¢ Y4eTOM MpPOJAOJIBHOTO  MEpEeMEIIMBAaHUs U C  [PUMEHEHHUEM
OJIHOTIapaMeTpuieckol nuddy3noHHON MOJETN IJisi OMUCAHUS THAPOAMHAMHUYECKON OOCTaHOBKH B
PEaKIMOHHOM TIOTOKE. AJITOPUTMBI PELIEHUS B BUJE CHCTEM HEJIMHEHWHBIX YpaBHEHUH, a TakKke
OOBIKHOBEHHBIX U PepeHITNaTbHBIX YpaBHEHUI IEPBOTO U BTOPOTO MOPSIIKOB;

. MaTE€MaTU4eCKoe MOJEIUPOBAHUE CTALMOHAPHBIX PEXUMOB IPOLECCOB HEIPEPBIBHON
MHOTOKOMIIOHEHTHOH  peKTH@HuKanuu U abcopOumu. MaremaThdeckoe OmucaHue —Ipolecca
MHOTOKOMIIOHEHTHOM peKTU(UKAINKN B TapeiabuaToil KojoHHe. MonenupoBanue $pa3oBOro paBHOBECHUS
U TIpoliecca Maccolepeiayd Ha Tapelkax B MHOTOKOMITOHEHTHBIX CHCTEMaX. YUeT TEIUIOBbIX 0alaHCOB
Ha Tapejkax Hpu MOAEIMPOBAHUHU IpoLEcca B PEeKTU(UKAMOHHONW KOJOHHE. JIeKOMIO3MIIMOHHBIH
QITOPUTM pacyeTa IMpoliecca pekTU(UKALUKW B KOJOHHOM ammapaTte. MaTemMaTHuecKoe OIHMCaHHe
npoliecca MHOTOKOMIIOHEHTHOW abcopOuuu B HAcaJ04HOM KoJOHHe. MopenupoBaHue THpoliecca
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MHOTOKOMIIOHEHTHOW Maccollepe/ladll B CeKIMSIX HAcaI0OYHON KOJIOHHBI. AJTOPUTM PEIICHUSI KpaeBon
3aa4u JUIsl MOAEITMPOBAHUS Mpolecca abcopOIMK B HacaAOYHON KOJIOHHE.

3.4. OCHOBBI ONITUMU3AIUN XUMUKO-TEXHOJIOTUYECKHUX MPOILIECCOB:

. pelieHue 3aJad  ONTHUMM3AIMH C  TEePMOAMHAMHYECKUMH, TEXHOJOTHYECKHMH,
YKOHOMHUYECKUMH, TEXHUKO-IKOHOMUYECKUMHU U OSKOJOTHYCCKHUMH KPHTEPUSMHU ONTHMAILHOCTH.
Onrtumanenbeie pecypcocoeperatomue XTII. Beibop kpuTepreB onTUMaabHOCTH (1IETIEBBIX (YHKIINMN).
DopMynUpPOBKAa  MHOTOKPUTEPHANBHOW  3amauu  ontuMusanud.  OCOOEHHOCTHM  pemieHUus
ontuMH3alMOHHbIX 3amad XTIl mpu Hamu4YMKM HECKOJBKUX KPUTEPUEB ONTHMAJIbHOCTH, OBPAKHOM
XapakTepe 1eneBor GyHKINU ¥ HATMYUH OTpaHn4YeHuit 1-ro u 2-ro poxa;

. QITOPUTMBI OJTHOMEPHOH M MHOTOMEpPHOH onTUMH3aluu. MeToJbl CKaHWPOBAHMUS,
JIOKQJIM3AaIMA  DKCTPpEMyMa, 30JI0TOro ceueHuss W yucen Oubonaun B ciiydae OIHOMEPHOU
onTUMM3alMu. MeToIbl MHOTOMEPHOH ONTUMHU3ALMU HYJIEBOTO, IMEPBOTO M BTOPOrO MOPSIKOB.
CuUMILIEKCHBIC, ClTydallHbIe W TPAJAMCHTHBIC METOJbI MHOTOMEPHOW ONnTUMU3aluu. MeToJ mTpadHbIX

G YHKIIHA.
3.5. 3akiroueHue:
. INPUMEHEHHE KOMIBIOTEPHBIX Mojened XTIl mnpu HpPOeKTHPOBAHMH XUMHYECKHX

npou3BoACcTB — B CAIIP. 3aiaun cuctem aBromarusupoBanHoro npoekrupoBanus (CAIIP) u ctpykTypa
CHCTEM KOMIIbIOTEPHOI0 IpoekTupoBaHus. MHpopmannonHoe u Matemarudyeckoe ooecrneduenue CAIIP.
ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHHEM KOMITbIOTEpHBIX Mozenelt XT1I;

. IpUMEHEHHE KoMIbloTepHbIX Mozened XTIl npu ynpaBineHUM TEXHOJIOTMYECKUMU
npoueccamu — B ACYTIL. KommnberotepHoe mozpenupoBanue XTIl B pexxume pealbHOrO BpPEMEHH.
Cucrembl npsMoro uU(GPOBOro (KOMIBIOTEPHOIO) YIPABIEHUS TEXHOJIOIMYECKHMMH IPOLECCAMHU.
OcoOenHoctu peanu3anuu  KommnbloTepHbIx Mozened XTIl B aBTOMaTu3MpoBaHHBIX CHUCTEMax
ynpaBieHus TexHonorunyeckumu npomeccamu (ACYTII).

4.00beM TUCHUILIMHBI U BU/IbI Y4eOHOMH HATPY3KHU

Bunel yue6HoI paboTh B 3auernbix | B akanem. B actponom.
eIMHUIIAX qacax qacax
O0mas Tpy10eMKOCTb M CUUILIHHBI IO
yueOHOMY IIaHy 3,0 108 81
KonrakThas padora (KP): 0,33 12 9
Jlexruu (JIek) 0,22 8 6
JlaGopatopubie 3ansTus (J1ab) 0,11 4 3
CamocrosrenpHas padora (CP): 2,56 92 69
Jlpyrue BUJbI CAMOCTOSITENIbHONW PabOTHI 2,56 92 69
Buj koHTpos: 3a4eT / 3K3aMeH 0,11 3auer ¢ 3auer ¢
OLICHKOM OLIEHKOH
(4) ©)

AHHOTanus pado4yel NporpaMmMsl JMcHMIIMHBI «JIabopaTopHbie padoThl MO GU3NIECKON XUMHH
CMHTETHYECKHX OM0JIOrMYecKH aKkTUBHBIX BemecTB» (51.B.1.16)

1. He.ﬂb AUCHUIIJIMHBI — O3HAKOMUTD U PpaCKPBITh BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
SKCIICPUMCHTAJIbHBIX METOA0B (I)PBH‘-ICCKOFI XUMHHU, HAYIUTH CTYACHTA BUACTDH o01acTH u Ipeaciibl
MPUMCHCHUA OTUX MCTOJ0OB UCCIICAOBaHUA, YETKO TIOHUMATh UX NPUHOUIINAJIBHBIC BO3SMOXXHOCTH U
OTrpaHHUYCHUA ITPU PCIICHUN KOHKPCTHBIX SKCIICPUMCHTAJIbHBIX 3a1a4.

2. B pe3yiabTaTte M3ydyeHUsl JTMCHUILIMHBI 00y4amoluiicsi Mo mporpaMme 0akajaBpuara
JOJIZKEH:
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Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) kommereHIusIMU:

- TOTOBHOCTHIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKAIMOHHBIE WCIBITAHWUS MaTEpHUAaOB, U3AETUN U
TexHoyioruueckux mpoieccon (ITK-17);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOPUH Ui pPEHICHUS BO3HUKAIOIIMX

Gu3nUecKux 3a1ay, CaMOCTOSITEIbHOrO MNpHOOpeTeHUs (U3NYCCKUX 3HAHWHM, JUISI TOHUMAHUS

IPUHIUIIOB paboOThl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOJSAIIMX 32 MPEIeSIbl KOMIIETEHTHOCTH

KoHKpeTHoro Hanpasienus (ITK-19).

3HamMb:

— MPUHIHMIEI PAOOTHI U CXEMBI UCIIOJIb3YEMbIX U3MEPHUTEIbHBIX YCTAHOBOK;

— BO3MOXXHOCTH METOJIOB CIICKTPOXHUMHH JUI TPOBEACHUS Ka4eCTBEHHOTO M KOJUYECTBEHHOTO
aHaJIN3a XUMUYECKUX CUCTEM, ONPEICIICHHS TEPMOJINHAMHYECKUX CBOMCTB XUMUYECKUX BEIICCTB;

— KOHJIYKTOMETPHYECKHI ¥ TOTCHIMOMETPUYCCKHI METObl HAaXOXICHHS TEPMOIMHAMHUYCCKUX
XapaKTEPUCTHK  AJIEKTPOIUTOB (AaKTUBHOCTEW ©  KO3(D(UIIMEHTOB aKTUBHOCTH, KOHCTAHTBI
JIMICCOIMAIINY, TEPMOINHAMHYECKIX XapaKTEPUCTUK PEAKIINN ),

—  (QU3MKO-XMMHUYECKHE METO/Abl HCCIACIOBaHUS W aHaiau3a (Ha30BbIX PABHOBECHH B OJHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMaX, IyTH MOCTPOCHHS (Da30BbIX THATPAMM COCTOSIHUS;

— OSKCIEPUMEHTAJILHBIC METOJbl M3yYCHHUS KUHETUKH XMMHUYECKHUX PEaKIUi, CrocoObl ONpeeiicHHs
KOHCTaHT CKOPOCTEH U MOPSIKAa XUMHUUECKUX PEAKIIHH.

—  KQJOPUMETPHUYCCKHUE METOMABI OINPEACICHUS TCIUIOEMKOCTH, TEIUIOBBIX 3(P(PEeKTOoB U Apyrux
TEPMOXHUMHUYECKUX CBOMCTB U3y4aeMbIX 00BEKTOB.

ymems:

— TMPUMEHATh TEOPETHYCCKHE 3HAHWUS M SKCIICPUMEHTAJIbHBIC METOIBI HCCICAOBAHHUS (U3NUCCKOI
XUMHH TIPU PEHICHUH MPO(HECCHOHABHBIX 3a/1a4;

— chopmynupoBaTh MpodeMy U OOOCHOBATh BBIOOP IKCIEPUMEHTAIBHOTO METOA HCCIICIOBAHHUS,
MIOCTaBUTh LIEJIN U 3a/1a4i U HAMETHTD MyTH MX JOCTUKCHHUS;

— TMPOBECTH MaTEMaTHYECKYIH0 OOpabOTKy SKCIEPUMEHTAIBHBIX JAaHHBIX Ha 0a3e TEOPETHUECKUX
3HaHU 10 (PU3HUYECKON XUMUW;

— TMPEACTaBJIATh JaHHBIC J1AOOPATOPHOrO HCCIEAOBaHMS B Tpaduueckoir (GopMe W Ha OCHOBE
MOJYYEHHBIX 3aBHCHMOCTEH OIMPEICNIATh COOTBETCTBYIONIUE TEPMOJMHAMUYCCKHE U KHHETHUECKUE
XapaKTEPUCTHKN XUMHUYECKOW CHCTEMBI U XUMHUECKOTO TIPOIlecca;

— TMPOBOAWTH aHAIN3 M KPUTHUECKU OIICHUBATH MOJYUYCHHBIE SKCIIEPUMEHTAIbHBIC JaHHbBIE, 00001aTh
U Jienath 000CHOBAHHBIC BBIBOIBI Ha 0a3€ MPOBEAEHHBIX OIBITOB.

61a0emv.

— KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPHUMEHTAILHBIX METOJ0B (U3NYECKOH XUMHH IS PCIICHHS
KOHKPETHBIX UCCIIE0BATEIILCKUX 3a/1aY;

— 9KCIEPHMEHTAILHBIMH METOJIAMH HCCIICIOBAHUS COCTOSIHHS XMMUYECKOTO PAaBHOBECHUS U KUHETHKH
XUMHYECKOTO TIpoIiecca.

— nmnpuemMaMd OOpaOOTKM TMOJYYCHHBIX OMNBITHBIX JAaHHBIX JIJIS BBIABJICHHS W YCTAHOBJICHHS
B3aMMOCBSI3€H MEXTy TEPMOJIMHAMHUECKUMH CBOMCTBaMU M (DU3MYESCKUMHU TIapaMeTpaMHu Ipoliecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB (U3WYECKOH XHUMHUH JIJIS  COJEPIKATEIbHOW HMHTEPIPETAIIUH
MOJYYEHHBIX 3KCIIEPUMEHTAILHBIX PE3Y/IbTaTOB.

3. Kpartkoe cogep:xanue TUCUMILIMHbI

[Ipumenenne  MeTOAOB  (U3HKO-XMMHYECKOTO  HCCIEAOBAaHUS  IJIS  ONpEIeNICHUS
TEPMOANHAMHUYCCKUX U KHHETHYCCKUX XAPAKTCPUCTUK XUMHUUCCKHUX CUCTEM.

CrekTpoXuMHUYeCKUe METOABl UccliefoBaHus. KauecTBeHHBIM aHANM3 BellecTBa (OmpeaencHue
MCKDBAACPHBIX paCCTOHHHﬁ, MOMCECHTOB HHEPpUUU MOJ'IeKy.]'I). OnpegleneHHe KOJINYECTBECHHBIX
XapaKTePUCTUK (CTEMEHU NUCCOIMAIMA M KOHCTAaHThl AWCCOIUAIINH DJIEKTPOJHUTOB, TEIJIOEMKOCTH
BEIIIECTBA).
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DNEeKTpOXUMHUYECKHE MeTolbl uccienoBanusa. Kouaykromerpus. OrnpeaesieHHe KOHCTAHTbI
JIUCCOITMAITMN CJIA00TO DJICKTPOJIMTA, CTEMEHU JAWCCOLMAIMH, AJICKTPUYECKOW MPOBOJAMMOCTH TPHU
OCCKOHEYHOM pPa30aBIICHUH KOHIYKTOMETpHYECKHM MeTonoM. I[loreHnmomerpus. OmpeneneHue

0] (o] (o]
TEPMOJMHAMHYECKUX XapAKTEPUCTUK XMMHUUYECKOM peakuuu (ArH , AGTAS ), TeMIepaTypHOTro

0

koaddurmenta I/IC (dE / dt ), craggapraoit DJIC (E°), usyuenne BiamsHus D0GABOK HA MMOTCHIHAI
AIIEKTPOAA.

da3oBoe paBHOBECHE B OJTHOKOMIIOHEHTHBIX cucTeMax. PU3nko-XxuMuueckuit ananus. M3ydenue
3aBHCUMOCTH CBOMCTB cHcTeMbl OT e€ cocraBa. Kpusble oxnaxnaeHus. OmpenereHue cocrapa
IBTEKTHYECKOM cMecH. [locTpoeHHe AuarpaMM KUNICHHS U HarpaMM IIAaBKOCTH JIJIsi OMHAPHBIX CHCTEM.
OrpaHudeHHas paCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHCTEMaX.

Xumuueckoe paBHoBecue. OrmpeneieHue KOHCTAHThI XMMHUYECKOTO PaBHOBECHS M TEILIOBOTO
s hekTa XUMIUIECKON peakIny Ha TIPUMEPE PEaKIInid Pa3IoKeHHUS.

Tepmoxumus. Kanopumerpusi. OmpenerneHue TEIUIOEMKOCTH BEIIECTB KAIOPUMETPUYCCKUM
METOOM.

4. O0beM y4eOHOH JUCHUIIMHBI

Bceero 5 cemecTp 6 cemecTp
Bupabl yueOHoii padoThI
3ad4. eJ1./aK. 4yac 3ad4. eJI./aK. 4yac 3a4. eJI./aK. Jyac

OO0wmast Tpy10eMKOCTh M CHUILIHHBI 110 4.0/ 144 2.0/72 20/72
Y4eOHOMY ILIaHY
KonrakTnas padora (KP): 0,34/12 0,17/6 0,17/6
Jlaboparopubie 3ausatus (J1ao) 0,34/12 0,17/6 0,17/6
CamocrositesbHas pa6ora (CP): 3,44 /124 1,72 162 1,72/ 62
Bua koHTpos: 3aueT / IK3aMeH 022/8 3auer 3ager

’ (0,11/4) 0,11/ 4)
Buabl yueoHoii padoThl Bcero 5 cemecTp 6 cemecTp

3ad4. e/1./acTp. 3ad4. e1./acTp. 3au. en/acTp. vac
qac qac

OO0mas Tpy10eMKOCTh THCIIUIIIHHBI 110 4.0/108 2054 2054
Y4eOHOMY IIAHY
KonTtakTnas padora (KP): 0,34/9 0,17/45 0,17/45
JlaGopaTopuble 3ansTus (J1ag) 0,34/9 0,17/4,5 0,17/45
CamocTosiTesbHas paGora (CP): 3,44 /93 1,72 146,5 1,72 /465
Buja kouTpoas: 3ader / 3K3aMeH 022/8 3auer 3aver

’ (0,11/4) (0,11/4)

AHHOTAUMA Y4eOHOH MPOrpaMMbl THUCHHIJIMHBI
«JlaGopaTtopHbie pa6oThl Mo opranuveckoii xumum» (b1.B.1.17)

1. eap AUCHUIIMHBI — TIpHoOpeTeHrne OOYYaAIOIIMMHUCS OCHOBHBIX HAaBBIKOB CHHTE3a
OpPTraHUYECKHUX BEILECTB.

2. B pe3yiabTaTe M3yyeHHs AUCHHMIJIMHBI 00y4YalOIIMiiCA MO MporpamMMme OakajaBpuaTa
JHOJIKEH:

Obnadams cnenyrouumu npogheccuonanvrvimu (I1K) kommereHmusmMu:

—  crocoOHOCTBIO IJIaHUPOBAaTh W INPOBOAWTH @HSH‘ICCKI/IC U XUMHYCCKHE OKCICPUMECHTHI, IIPOBOIUTH

O6p360TKy HX PpE3YyJIbTaTOB U OLCHUBATH IMOIPCHIHOCTHU, BBIABUI'aTh T'MIIOTE3bI YCTAaHABJIMNBATH I'PaHULIBLI

UX MPUMCHCHUSA, NPUMCHATh MCTO/Jbl MATECMATUYCCKOI'O daHAJIM3a U MOJACINPOBAHNA, TCOPCTHUICCKOTIO U

aKcrepuMeHTanbHoro uccnenaosanus (ITK-16)
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— TOTOBHOCTBIO HMCITOJIF30BaTh 3HAHUS CBOMCTB XMMHUYCCKHX QJICMCHTOB, COCIIPIHCHPIFI U MaTc€puajioB Ha UX
OCHOBE TS peIeHus 3aa4 npodeccronanboi aesrensHocTr (ITK-18)

— TOTOBHOCTBIO H3y4YaTb HAYYHO-TCXHHUYCCKYIO I/IH(l)OpMaLII/IIO, OTEYECTBCHHBINA U 3ap}/'6e)KHI)II7I OIIBIT IIO
tematuke uccienosanus (I1K-20).
3uams:
— TEeXHHUKY 0e30MacHOCTH B 1a0OpaTOPUHU OPTraHUIECKON XUMUM;
— [PHUHIUIBL 0€e30I1aCHOTO 06pameHm1 C OPraHu4CCKUMHN COCIUHCHUSAMU,
— METOMBI ¥ BUABI XpoMaTorpaduH IS OTIPEICIICHIS COCTaBa PEAKITMOHHOW CMECH;
— TCEOPCTUUYCCKUC OCHOBBI croco0oB BBIACICHUS, OUUCTKHU 1 I/II[eHTI/I(l)I/IKaHI/II/I OpTaHUYCCKUX BCHICCTB,
— OKCICPUMCHTAJIBbHBIC MCETOJAblI IMPOBCACHUA OPraHUYCCKUX peaKuHﬁ, MIpOTCKAOIUX IO PA3JIUYIHBIM
MEXaHU3MaM;

— OCHOBHBIC 00IITE METOIUKY B3aUMHOH TpaHC()OpPMAITIH KJIAaCCOB OPTaHUMUYECKUX COCTUHEHHUH.
Ymems:

— HNPHUMEHATH TCOPECTUYCCKUE 3HAHUA U SKCIICPUMEHTAJIbHBIC METOABI UCCIIEJOBAHUA opraHqucxoﬁ XUMHNHN
IIpu peIICHUU HpO(l)eCCI/IOHaJ'II)HI)IX 3aJa4,

— chopMyaupoBaTh MpoOJieMy W OOOCHOBAaTh BBIOOP MPUOOPOB M IKCHCPUMEHTAIBHBIX METOIIOB
HCCIICNOBAaHUs, IIOCTABUTD LICIN U 3ala4i U HAMCTUTD ITYyTU UX JOCTHXKCHUS,

— CHHTE3HPOBATh COCIUHEHHUS 0 NPEII0KEHHON METOIUKE;

— HOPOBECTU BBIACJICHHUEC W OYHUCTKY CHHTC3MPOBAHHBIX BCHICCTB HAa OCHOBC TCOPCTHUUYCCKHUX 3HAaHUU IO
OpraHUYEeCKON XUMUU;
- BBI6I/IpaTI> paI_II/IOHaJ'IBHHﬁ croco0 BBIICJICHUA 1 OYUCTKH OPraHU4€CKOIro COCAUHECHU S,
— MPEICTaBIATH AaHHBIE 1a00PATOPHOTO UCCIIEIOBAHUS B BUIE TPAMOTHO O(OPMIICHHBIX METO/IVIK;
— HOpPOBOAWTH aHaIM3 M KPUTHUYCCKU OLCHUBATL IMOJYUCHHBLIC 3KCIICPUMCHTAJIBHBIC NAaHHBIC, O606H.[aTI> u
JienaTh 000CHOBaHHBIE BBIBOJIBI Ha 0a3e MPOBENEHHBIX OIBITOB;

— BBIOpaTh cocod nAeHTH(UKAUN OPraHUIECKOTO COSANHEHHSI.
Braoemo:

— KOMIIJIEKCOM COBPEMEHHBIX JKCICPHUMCHTAIBHBIX METOOOB OpFaHI/I‘ICCKOﬁ XUMHUU U1 pEIICHUA
KOHKPETHBIX UCCIICA0OBATCIBCKUX 3a4a4,

— OKCICPUMCHTAJIbHBIMH METOJAMU MMPOBCACHUA OPraHMYCCKUX CUHTE30B.

— OCHOBHBIMH METOAAMHU UACHTU(DUKAINN OPTaHUIECKUX COSTHMHEHUIN

— mnpueMamu 00paOOTKH M BBIJCTICHHS CHHTE3UPOBAHHBIX BEIIECTB;

— 3HaHHUAMH OCHOBHBIX 3aKOHOB OpFaHH‘IeCKOﬁ XUMHUHN T COIICp)KaTCHLHOfI HWHTCPHIPETALU IMOJTYUYCHHBIX

SKCIICPUMCHTAJIbHBIX PE3YyJIbTATOB.
3. Kpatkoe conep:kaHue TUCHHUIIINHBI

besomnacHbie puemsl U paBuia paboThl B 1a00paTOpPUH OPraHUYECKOW XHUMHH.

O6mme wmeTonapl paboThl B JabopaTropum opranuueckoi xumuu. [locynma, Hambonee wacTo
npuMeHsiemas B nabopatopuu. Harpeanue. Oxnaxaenue. [lepemenmBanue. Meroab! uaeHTUGUKAITAN
Y OYUCTKH OPTraHWYECKUX BeliecTB. nenTndukaiys opraHu4ecKrx BEIIeCTB MOCPEICTBOM Pa3TuIHBIX
Bua0B xpomatorpapun (TCX, xpomaTtorpadus Ha Oymare, HoHOOOMeHHas xpomarorpadus, BIXX),
TEeMIIepaTyphl TIaBJICHUS U pedpakToMeTpuu. MeToabl CIIeKTPaTbHON UACHTU(UKAIIUU OPTaHUYECKUX
COCIMHEHU.

[enu n 3amaun 3KCiepuMeHTa B OpraHU4ecKoM cuHTe3e. TeopeTndyeckne OCHOBHI Iporlecca. Beidbop
ycnoBuil peakiuu. Pacder cuntesa. OOmue mpaBuiia MOATOTOBKH W TMPOBENEHUS CHUHTE3a. TexHHKa
6e3omacHocTu. [Ipubop ansa nposenenus: cunrtesa. [Iposenenue onbita. KoHTposb 3a X010M peakiuu.
Boinenenne, ouncTka M aHaiu3 OpoAykTa. CHHTE3bl BEIIECTB Pa3IMYHBIX KIACCOB OPraHUYECKUX
coequHeHui. [IpoBeneHne 3KCrepuMeHTaIbHBIX METOA0B UCCIECOBAHMS PEAKIIUH.

[IpoBenenue peakuuii, TPOTEKAOIIUX IO MEXAaHU3MaAM:

- HyKJ'IeO(l)I/IJ'IBHOFO 3aMCIICHUA — CUHTE3 I'aJIOTCHAJIKAHOB,

- H}/KHeO(i)I/IJ'II)HOFO IMPUCOCIUHECHUA — CHHTE3 CJIOXKHBIX 3(1)I/Ip0B Kap6OHOBBIX KHCJIOT, aMHuI0B
KapOOHOBBIX KHCJIOT, a30TCOICPIKAIIMX aJIbJACTHIO0B U KETOHOB;

- BHGKTpO(i)I/IJ'IBHOFO 3aMCIICHUS B apOMAaTHU4YCCKOM pAAdy — PCEaKIHUU HUTPOBAHUA, 6p0MI/IpOBaHI/I$[,
Cynb(pHUpOBaHHUS;

— peakiuil AMa30TUPOBAHUS U a30COUECTAHUS;

— peakIuil OKucieHus (CHHTe3 alleToHa, 1,4-0eH30X1HOHA, OCH30MHOM KUCIOThI) M BOCCTAHOBJICHUSI.

4. O0beM y4eOHOI THCHUTLIMHBI:
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Bunbt yue6HOM paboThI B 3auerHBIX B akagem. B actpon.
SAMHUIIAX qacax gyacax
OO0umast Tpy10eMKOCTh M CHUILIHHBI 110 4.0 144 108
Y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHIATHSI: 0,56 20 15
Jlexumu (JIek) - - -
[Tpaxtrueckue 3ansatus (I113) - - -
Jlaboparopus 3ansitus (J1a0) 0,56 20 15
CamocrositesbHas padora (CP): 3,33 120 90
Bup xouTpoJisi: 3a4er / 3k3amMeH 3auder ¢ 3auer ¢
0,11 OLIEHKOM OLICHKOM
4) (©)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«DNeKTHBHBIE JUCIHUILUIMHBI 0 (pu3HvecKoii KyabType u cnopty» (51.B.1.18)
1. Hegb AMCUMIINHBI:
—  OBJIAJEHUE CHCTEMOHl MpPAaKTUYECKUX YMEHUH W  HaBBIKOB, 00€CMEUYMBAIOIIMX

COBCPUHICHCTBOBAHUC HCI/IXO(i)I/I?»I/I‘IeCKI/IX CHOCO6HOCTCI>1;

— pa3BUTHE CIIOCOOHOCTEH HCIIONB30BaTh Pa3sHOOOpazHble (OpPMBI (HU3HUYECKON KYIbTYPHI,

CIopTa M TypuU3Ma JUJIsi COXPAHEHHUS U YKPEIUICHUSI CBOETO 370pPOBbS M 3I0POBbSI CBOMX OJM3KUX B
MOBCEIHEBHOM JKU3HU U TPO(HECCUOHATILHON e TeNbHOCTH;

— (GopMUPOBAaHHE MOTHBAIIMOHHO-IIECHHOCTHOI'O OTHOLIEHMSI K (DU3MUECKON KYIbTYype,

($u3NYECKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3710POBbII 00pa3 KU3HU;

— oOyuyeHue TeXHUYECKUM M TAKTUYECKUM IpUeMaM OJIHOTO U3 BUAOB CIOPTA.
2. B pe3yibrare M3yuYyeHHs AMCUMILUIMHBI 00ydalolluiics Mo mporpamMe 0GakajiaBpuara
JOJI2KeH:
Obnaoams cnegyromumu o0mekyabTypHbiMU (OK) KoMneTeHIusIMu:
CIOCOOHOCTH K caMoopraHu3amuu U camoodpazosanuto (OK-7);
CIIOCOOHOCTH HCIIONIb30BaTh METOMABI U CpeAcTBa (U3UYECKON KYIBTYpHI Ui OOecrieueHus
MOJTHOIIEHHO# connaiibHO# 1 npodeccnonansHol nesirenproctd (OK-8).
3Hamy:
HayYHO-TIPaKTUYECKHE OCHOBBI (PU3NYECKON KYIbTYpPHI U CIIOPTA;
COLIMATIbHO-0MOTIOTHYECKIE OCHOBBI (PU3MUECKOM KYIBTYPHI U CIIOPTA;
BJIUSTHUE O3JI0POBUTEIBHBIX CUCTEM (U3NYECKOTO BOCIMTAHUS HA YKPEIUIEHHE 30POBbS,
npoUIaKTUKY MPOPECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX IIPUBBIYEK;
CIOCOOBI KOHTPOJISA U OLIEHKH (PU3NUECKOT0 Pa3BUTHUS U PU3NUECKOM [TOATOTOBICHHOCTH;
mpaBUJia M CHOCOOBl TUIAHUPOBAaHUS WHAWBUIAYaJbHBIX 3aHATHH pa3IMYHOM IEIeBON
HaIpPaBJIEHHOCTH;
cropruBHble Tpaguuu MXTHU-PXTY um. I.11. Menneneesa.
Ymemn:
BBHITIOJHATh HMHIUBUIYaJbHO TOM0OpaHHBIE KOMIUIEKCH MO (U3UYECKON KYIbType U
pa3IMYHBIM BUJAM CIOPTa;
OCYIIECTBIISITh CAMOKOHTPOJb 32 COCTOSIHUEM CBOETr0 OpraHu3Ma M coOIIoAaTh IMpaBHiia
TUTHECHBI U TEXHUKH O€30MaCHOCTH;
OCYIIECTBIISITH TBOPUYECKOE COTPYAHUUECTBO B KOJUIEKTUBHBIX (pOpMax 3aHITHIA (U3NIECKON
KYJIbTYpOH U CLIOPTOM;
BBITIOJHSATH MPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.
Braoemw:
CpEeICTBAMH W METOJIaMU YKPEIUIEHUS HWHIUBUAYAIBHOTO 3/J0pPOBbs, (PU3MUECKOro
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CaMOCOBEPILEHCTBOBAHMS;

- JOJKHBIM ypOBHEM (PU3UUECKOW MOJATOTOBJIEHHOCTH, HEOOXOJUMBIM IJII KauyeCTBEHHOIO
YCBOCHHSI TPO(ECCHOHANBHBIX YMEHHUH W HaBBIKOB B Ipolecce OOy4deHHs B By3e, s
o0ecrnieueHus MOJTHOUEHHON COIMAIbHON U MPOodeCCUOHANTBHON AESTENIbHOCTH 1OCIIE OKOHYAHUS
y4eOHOT0 3aBe/ICHHS;

- TEXHUYECKUMH U TAKTUYECKUMHU HAaBBIKAMH B OJTHOM U3 BUJIOB CIIOPTAa.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Kypc nucuumnimssl «JIeKTHBHbIE JUCHUIUIMHBI 10 (QU3NYECKOHl KYJIbType H CIHOPTY»
peanu3yeTcs 4yepe3 BapuaTHBHBIN KOMITOHEHT (371eKTUBHBIA Pasznern) 328 yacoB (B criopTa 1Mo BEIOOpY
CTY/ICHTA), B 3aYECTHBIC €JMHULIBI HE IEPEBOUTCS, SBISETCS 0053aTEIbHBIM IS UCIIOTHEHUS TIPU OYHOU
¢opme 0byuenus.

[IporpaMMa paccuMTaHa Ha H3Y4YEHHE JAUCLUIUIMHBI «JJIeKTHBHbIC JAUCHHUILVIMHBI 110
(pu3uyeckoii KyJbType U CHOPTY» B TEUEHHUE IIECTH CEMECTPOB M MPEIIoJaraeT, 4To o0ydyarouiuecs
UMEIOT TEOPETHUYECKYI0 TOATOTOBKY B OOJIACTH IUCHMIUIMHBI «DH3MUecKass KyJIbTypa H CIOPT»,
3aKaHYMBAETCA 3a4€TOM B KOHIIE KaXXJI0ro ceMmectpa. KoHTpoIb ycrieBaeMOCTH CTYJEHTOB BENETCS IO
IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTH4yeckue 3aHATHS.

[IpakTueckuil pas3znen HporpaMMbl peaau3yeTcs Ha Y4YeOHO-TPEHHUPOBOYHBIX 3aHATUSAX B
yueOHBIX TPYIax 1mo oduiel Gu3nueckoi NoAroToBKE WK MO BRIOPAHHOMY BUY CIIOPTA.

[IpakTryeckue 3aHATHS TOMOTAIOT MIPUOOPECTH OIBIT TBOPUYECKOW MPAKTHYECKON JeSITEIBbHOCTH,
Pa3BUBAIOT CAMOCTOSATEIBHOCTh B (DU3MUECKON KyIbType U CHOPTE B LENSAX JOCTHXKEHUS (PU3MUECKOTO
COBEpILEHCTBA, MOBBIIIAIOT YPOBEHb (PYHKIIMOHAIBHBIX U JIBHTATEIBHBIX CIIOCOOHOCTEH, HAIPaBICHHO
bopMUPYIOT KauecTBa U CBOMCTBA JINYHOCTH.

[IpakTuueckuil paszgen BKIOYaeT B ceds mojapasienbl: Mo oOuiel (u3nyeckoil moJAroToBKe
(O®DII) u cieunanbHOU (hr3HUecKkoil moaroToske mo Bugam crnopra (COII).

Y4eOHO-TPEHUPOBOUHBIE 3aHATHS 0a3uUPYIOTCS Ha ILIMPOKOM HCIOJIb30BAHUU TEOPETUUYECKHUX
3HaHUW U METOAWYECKUX YMEHUH, HA MPUMEHEHUU Pa3HOOOpPa3HBIX CPEACTB (U3MUYECKON KYIbTYphl U
CIOPTa, CIIOPTUBHOU U MPO(HECCHOHATEHO-TTPUKIIAHON (PU3UUYECKON TTOATOTOBKE.

VYensiercs BHUMaHUE BOIPOCaM NPOBEJCHUS COPEBHOBaHUI (IIpaBUia COPEBHOBAHUH, cucTEMa
PO3BITpPBILIEH, OonpeesieHue nodeanurenei, 000py 0BaHNuE U UHBEHTAPh).

KpurepreMm ycrnemHOCTH OCBOEHHUS Y4eOHOro Marepuana sBIsSeTCS SKCIEepTHas OlleHKa
IpenojaBaresisi, YYUTHIBAIOIIAS pe2YIApHOCMb  NOCeujeHus 005A3ameNbHbIX  YYeOHbIX  3aHamul,
BBIIOJIHEHNE YCTAHOBJIEHHBIX Ha JAaHHBIH CEMECTp KOHTPOJBHBIX HOPMAaTHUBOB (TECTOB) oOuIeH
(Gu3NYECKON M CIIOPTUBHO-TEXHUYECKOW MOATOTOBKH JJISi OTIAENbHBIX TPYII PA3JIUYHOUW CIIOPTUBHOM
HaIpPaBJIEHHOCTH.

4. O0beM y4eOHOMH JUCHUIIMHBI:

B axazen CemecTpbl
Bu yueGHOl paboThI AEM: I v VI
qacax

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 328 108 112 108
1o y4e0HOMY ILIAHY
KonraktHas patdora (KP): 18 6 6 6
Jlexmuu (JIek) 18 6 6 6
CamocrositesbHas padora (CP): 298 98 102 98
Buja xouTpoJisi: 3auer / 3k3amMeH 12 3aver (4) | 3aver (4) | 3auer (4)
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N B actponomM. Cemectpet

Bun yueGHOM paboThI qacax I v Vi
OO0mas Tpy10eMKOCTh 246 81 84 81
AUCHHILIAHBI 10 Y4eOHOMY IJIAHY
Konrakthas pa6ora (KP): 13,5 4.5 4.5 4.5
Jlextuu (JIek) 13,5 45 45 45
CamocrosiTtesibHas padora (CP): 2235 73,5 76,5 73,5
Bua koHTpOJIA: 3aUeT / IK3aMeH 9 3aver (3) 3aver 3auer (3)

3

4.4.3 IucuMNJIMHBI 10 BHIOOPY

AHHOTanuA padoyeil MporpaMmMbl TUCHUIIMHBI «OCHOBBI MEHEKMEHTA U MAPKETHHI 2»
(b1.B.1.1B.01.01)

1. e JMCUHMNJIMHBI - TIOTYYCHHE CUCTEMBI 3HAHUH O 3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHHS
OpennpusaTiss B OONAacCTH MEHEI)KMEHTa W MAapKEeTHHTra; H3y4yeHUE OPraHU3allMOHHOM CTPYKTYpbI
npeanpusaTHsi, GOPMBI M METOJIBI YIIPABJICHUS WM.

2. B pe3yabTare H3y4eHUsi AUCHUUILIMHBI CTYIEHT J10JI5KeH

Obaaoame clienyrOMUMU TPO(HECCUOHATLHBIMA KOMITETCHITUSIMU:

— TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE JIOKYMEHTBl IO KadecTBY, CTaHAApTU3ALUU H
cepruukany TPOAYKTOB M U3JCIUNA, SJIEMEHTHl HSKOHOMHMYECKOTO aHaiu3a B MPaKTHYECKOM
nesirenbaoctH (ITK-3);

— CIIOCOOHOCTHIO aHANM3UPOBATh TEXHUYECKYI0 JOKYMEHTAIMIO, MNOI0HpaTh 000pyAOBaHUE,
TOTOBHUTH 3asBKU Ha MPUOOpeTeHre U peMOHT 00opymoBanus (ITK-9);

— CIIOCOOHOCTBIO MPOBOJUTH AHAIU3 CBHIPhS, MATCPUAIOB U TOTOBOW MPOAYKIIHUHU, OCYIICCTBISTH
OLIEHKY pe3yabTaToB ananu3a (I1K-10);

— TOTOBHOCTHIO H3y4aTh HAYYHO-TEXHUICCKYIO HHPOPMAIIMIO, OTCYSCTBCHHBIH W 3apyOeKHBIN
ombIT 1o TeMatuke uccienoBanus (ITK-20);

3nams:

- TEOPETUYECKHE OCHOBBI M METOJIbI BRIPAOOTKH IIEJICH U CTpaTernu OM3Heca;

- MPUHIMIBI TOATOTOBKU JOKYMEHTAIIMH JUISI CO3JJAHHS CUCTEMbI MEHEPKMEHTA TIPEPHUSITHS,

- METOJIbI M TEXHOJIOTHH MPUHATHS ¥ PEATH3AINH YIIPABICHICCKUX PEIICHUH.

Ymems:

- TPUHUMATH YIIPABICHYCCKHUE PEIICHHUS,

- cobupath, 00pabaThIBaTh U HCIOIH30BATh YIPABIECHYECKYIO0 HH(POpMAIIHIO;

- pacmpeaensaTh 00S3aHHOCTH ¥ OTBETCTBEHHOCTb.

Braoemy:

- METO0JIaMH PYKOBOJICTBA MTEPCOHAIOM;

- uHCTpyMeHTamu 3()(PEeKTUBHOTO YIpaBIEHUS MPEIIPUITHEM.

3. Kpartkoe cogep:xanue JUCUMIIIIMHBI

Pasoen 1. Ocnoswi ynpasnenus npeonpusmuem

1.1 Bsenenme. IIpeamer, Meron W coaepkaHUE IUCHHUILUIMHBI «OCHOBBI MEHEIKMEHTa |
MapKeTHHTa». Teopus YIpaBJIeHUs: YIpaBlIeHHEe Kak TOTPEOHOCTh U Kak (aKTop ycrexa JAesiTeIbHOCTH,
CYITHOCTh W COJICpXKaHHWE YIPABICHUS, MECTO TEOPUU YIIPABJIICHHUS B CHUCTEME COBPEMCHHBIX 3HAHHIA,
cnenuduKa ynpaBleHYECKOW NeATeIbHOCTH, COBpEMEHHBbIe MpoOIeMbl ympaBieHus. ['eHe3uc Teopuu
VIIPaBJICHUS: YIPaBICHUYCCKUE PEBOJIIOINH, BOZHUKHOBEHHUE HAYYHOW TEOPWUHW YIIPABJICHHS, UCTOKH U
TEHJCHIIMM PA3BUTUS POCCUICKOTO YIIpPaBJICHHUS. 3aKOHOMEPHOCTH U TPUHLUIBI  YIpPaBICHUS:
CyOBbEKTUBHBIE U O0BEKTUBHBIE (PAKTOPHI B YIIPaBICHUH.
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1.2 Cucrema yripaBieHHs IPEANPHUATHEM U ee cTpykTypa. OueHka 3p(eKTUBHOCTH YIPaBICHHUS.
Cucrema ympaBjieHMs: MOHSATHE CHCTEMbI YIPaBJICHUS, paclpeaeieHue (QYHKIMH, MOJTHOMOYUN U
OTBETCTBEHHOCTH, NPUHIMUIBI TOCTPOCHUS CUCTEM yrpaBieHMs. LleHTpanuzauus U JeneHTpanu3anus
yhpaBieHus, AeJierupoBaHie MOJHOMOYHI B mpolieccax yrpasieHus. OpraHu3alioHHas CTPYKTypa U
ee Buabl. OCHOBHBIE MOHATHA dGdEeKTUBHOCTH yrpaBienus. [lokazarenu 3¢ pekTuBHOCTH yrpaBIeHHUS.

Pazoen 2. Ocnosvr menedcmenma. 2.1 llenu B cucreme ynpasieHus. Pa3paboTka crpareruii u
IUIAaHOB opraHu3auuu. llenu u nenenosnaraHie B YIpaBI€HUU: DPOJb LEIM B OpraHu3allUd U
OCYIIIECTBIICHUU MPOILIECCOB YIpaBIeHUs, Kiaccuukalus 1enei, mocTpoeHue IepeBa 1elieil; coueTaHue
pasHooOpa3us 1eneit 1 GyHKIU MEHEeKMEHTA; CUCTeMa YIPaBJICHHUS 10 LEJSIM; CTPAaTerusl U TaKTHUKA
ynpaneHusi. CylHOCTb, IPUHIMIIBI U MeTOAbI IuTanupoBanusl. [Ipouecc BeipaboTku ctpateruu. ®opmbl
TEKYILEro MJIaHUPOBAHUS.

2.2  Texuosorusi pa3pabOTKM ¥ TPHUHATHS  yIOpaBICHUECKWX pemeHuid. Pa3paboTtka
YIPaBIEHYECKUX  PEHICHWH:  TOHATHE M KiIaccH(UKauus  yNpaBlIEHYECKUX  pEIICHUH,
OCHOBOIIOJIATral0IIMe AJIEMEHTHI JESATEIbHOCTH, YCIOBUS M KPUTEPUH NPUHATHS PELICHHM, MPOLecc U
MOJIEJIH TIPUHATHUS YIIPABJICHYECKUX PEIICHUH, pealu3alus yIpaBIeHYECKUX PELICHNUH.

2.3 Bnacth B cucTeMe yIpaBlIeHUS. JUAEPCTBO U CTWIb yrpaBieHus. OTHOIIEHUS BJIAacTU B
CUCTEME YIPABJICHUS: IOHSATHE M TUIIOJOIMS BJIACTH; BIAcTb M AaBTOPUTET MEHEPKEpa; IpU3HAKH,
dakTOpbl W TMPOSBICHUS HEYNPABISEMOCTH; HWCTOYHUKHU BIACTH B YIPABIEHUU OpraHM3allHei;
MapTHEPCTBO B MpoIleccaXx MEHEeHKMEHTA. JINIepcTBO U CTHITh YIPaBICHHS: TPOLecChl (OPMUPOBAHUS U
OCHOBHBIE COCTABIISIIOIIME JHAEPCTBa, (opmanbHble u  HedopmanbHble (DaKTOPBl JTUAEPCTBA,
IIPOSIBJICHUE JIMJEPCTBA B CTUJIE YIIPABJICHUS, TEHACHLNS Pa3BUTHUS CTUJIS YIIPABJICHMUS.

2.4 MOTHUBAIlMOHHBIE OCHOBBI yIpaBieHUs U KOHGIUKTHL. MoTUBalus JAEATEIbHOCTH B
yIpaBJICHUU: MOTUBBI JAESITEIILHOCTH YEJIOBEKA U UX POJIb B YIPABJIECHUHU, OCHOBHbBIE ITOHATHUS U JIOTHKA
mporecca MOTUBalUU, (akTopsl (OpMHpOBaHHS MOTHBOB TpYJa; HCIOJIb30BAHHWE MOTHBAIMH B
NPaKTUKE MEHEHKMEHTA; (PakTOphI () (HEKTUBHOCTH MOTHUBAIMH; COBPEMEHHBIE KOHIEIIIMA MOTHUBAIUH.
['pynmnoBass nuHaMuKa W KOHQIMKTBI: pOJIb TPYIIBI B TOBEACHHUM M JCSITEIBHOCTH YEJIOBEKa,
(dbopMupOBaHUE TPYIII, B3aUMOJAECUCTBUS B TPYIIE U B OpPraHU3allii; BO3HUKHOBEHHUE, MPOSBIICHUE U
Pa3HOBUAHOCTH KOH(IUKTOB, BIMSHIE KOH(DIUKTOB Ha yIpaBICHUE.

Pazoen 3. Ocnosvt mapkemunea.

3.1 MapkeTuHr Kak CHCTE€Ma YIPAaBJIEHUS, PETYJIUPOBAHMUsS U WU3Y4deHMs pbIHKA. [loHsaTue
MapKEeTHHIa, MPOUCXOXJACHWE U CYIIHOCTh MapKeTHHra, Leau MapkeruHra. OCHOBHbIE MpPU3HAKH
MapKETHUHIOBOIo CTUis ynpasieHud. Konuenmuu MapkeTtuHra. OCHOBHbIE BUABI MapKETHHIA.
MapxketuHrosas cpeaa.

3.2 Kommuiekc MapkeTuHra. OCHOBHBIE MAPKETUHIOBBIE HHCTPYMEHTHI. ConepkaHue U MPOLECcC
ynpasieHus: MapkeTMHroM. OCHOBHblE (YHKIIMM MapKeTuHra. ToBapHas, ILI€HOBas, CcObITOBas U
KOMMYHHKAIIMOHHAsI MOJUTHKH (prupmbl. ToBapHble cTpateruu. Pa3paboTka HOBBIX TOBAapOB.

4.00beM yueOHOH THCHMIIINHBI

o B 3auerHbIX B akagem. B actponom.

Buj yueOHo#i paboTh D — yacax qacax
OO0mas TPy10eMKOCTh THCIIUIIIHHBI 110
y4eOHOMY IIaHy 2,0 72 54
Konrakthas patora (KP): 0,28 10 7,5
Jlexruu (JIek) 0,17 6 45
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
Camocrositesbnas pa6ora (CP): 1,61 58 43,5
CamocrosiTenbHOE U3YUYEHHE Pa3/IeToB 1,61 58 43,5
JIACIIATUINHEL
Bupa xouTpoJsi: 3a4er / 3k3aMeH 0,11 3ader 3ader

4) 3)
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AHHOTaus padoyeil mporpaMMsbl JUCHUILIMHBI «OCHOBBI TEXHUYECKOT0 PeryJIMpPOBaHUS U
ynpasiienus kadecrsom» (b1.B.1.JIB.01.02)

1 Hesb AUCHMIUIMHBI — TMOJIYYEHHUE CHUCTEMbl 3HAHUH O TEXHMYECKOM PpEryJIHpOBaHUU U
yIpaBJIEHUN KAyeCTBOMHA NPEANPUATHIX B CHUCTEME HAIlMOHAIBHOM HSKOHOMHKH, BKIOYas
METOJI0JIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH B YCJIOBHSIX PHIHOYHOM SKOHOMHUKH, a TaKKe BHEAPEHUE
pe3yJIbTaTOB HAYYHO-TEXHHUUYECKUX M MPOCKTHO-KOHCTPYKTOPCKHX pa3pabOTOK B pPEATbHBIH CEKTOP
SKOHOMMKH.

2 B pe3yabTaTe H3y4eHUs! AMCHUILUIMHBI CTYJAEHT /10JI7KeH:

Obaadoams crienyomuMu TpohecCHOHaTbHBIMU KOMIIETEHITUSMHU:

— TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIC JOKYMEHTHI IO KaudecTBY, CTaHIAPTU3ALUU U
cepruukany TPOAYKTOB M U3JCIUNA, BJIEMEHTHl HSKOHOMHMYECKOTO aHaiu3a B IMPaKTHUYECKOM
nesirenbroctr (ITK-3);

— CIIOCOOHOCTBIO aHAM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIo, NoAOupaTth o0opyaoBaHUE,
TOTOBHTH 3asBKH Ha IMpHoOpeTeHne u peMoHT obopyaoBanus (ITK-9);

— CHOCOOHOCTBIO TPOBOJMTH AHAIU3 CHIPHSI, MATEPHAJIOB U TOTOBOW MPOAYKIHH, OCYIIECTBIISATH
olieHKy pe3yabTatoB ananu3a (I1K-10);

— TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYIO MHPOPMAIIMIO, OTEYECTBEHHBIH U 3apyOeHbIN
ombIT 1o TeMatuke ucciaenoBanus (ITK-20);

3nams:

- TPUHOUIOBI COCTABJICHUS TEXHUYECKON MOKyMeHTanuu (TpadukoB paboT, HHCTPYKIIHI, MJIAHOB,
CMET, 3aBOK Ha MaTepHUaJibl 1 000PYAOBaHUE) U JIP.;

- TEOPEeTUYECKHE OCHOBBI M METOJbl Pa3pabOTKH CTPATETHYECKUX IeJeld JAeITeIbHOCTH
TPEITPHUSITHS,

- NPUHIMIBI TOATOTOBKH JOKYMEHTALUU JUISl CO3/IaHUSI CUCTEMbI TEXHUUECKOTO PETYyJIMPOBAHUS U

MEHEHDKMEHTA KauecTBa MPEIPHUSsITHS,

- METOJIbl U TeXHOJOTHH MPUHATHUS U pealli3alliy YIPABICHUECKUX PELICHUI.

Ymemn:

- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIUIO;

- TPUHUMATH yIPaBIECHUYECKUE PEIICHUS U OPraHN30BBIBATh X BBHITOJHEHNUE;

- cobupatb, 00pabaThIBaTh TEXHUYECKYIO HHPOPMALIUIO;

- paboTaTh C yIpaBIEHYECKOH JOKyMEHTAIMeH, MOJIb30BaThCs 3aKOHAM, HOPMAaMHU U TPAaBHJIAMH
a/IMUHUCTPATUBHOH 1€ TETLHOCTH;

- pacmpenensiTh 0OSI3aHHOCTH U OTBETCTBEHHOCTH;

- HCIOJIb30BaTh METOJIbl MOTHUBAIIUH [IEPCOHATIA,

KOHTPOJIMPOBATH U PETYIUPOBATh NCIIOTHEHUE TIAHOB.

Braoemy:

CIOCOOHOCTBIO B COCTAaBE KOJJICKTHBA MCTIOJHHUTENEH y4acTBOBATh B IPOSKTHBIX padoTax;
HABBIKAMU TPUMEHEHHUS OINTUMANbHBIX TOAXOAOB M JTUArHOCTUKM M aHallu3a phIHKA
POJLYKLIMH;

- BJAJETh METOJAAMU M MHCTPYMEHTAaMM TEXHHYECKOTO PEeryJUpOBaHMS U YIPaBIEHUS KaueCTBOM
Ha MPeIPUATHH.

3 Kparkoe conep:kanue JMCIHILTHHbI

Pazgen 1. OcCHOBBI TeXHHYECKOTO PperyjiMpoBaHHsi W YNPaBJEHHA KAaYeCTBOM Ha
npeanpusiTuu

Beenenwne. [Ipenmer, METO U cofepKaHNWEe AUCIUILIMHBL. TEOpHs TEXHUIECKOTO PEeTyTUpOBAHHS
U yIpaBJICHUS: YIpaBlIeHHE Kak IMOTPEOHOCTh M Kak (akTop ycmexa JesTeIbHOCTH, CYIIHOCTh MU
CoJiepKaHne YIPABIICHUS, MECTO TEOPHHA TEXHUYECKOTO PEryJIMpOBaHUS M YIPABICHHS KauyeCTBOM B
CHCTEME COBPEMEHHBIX 3HaHMH, crienu(uKa yrnpaBIeHUECKONW JesITeIbHOCTH, COBPEMEHHBIE MPOOIEMBI
yIIpaBJICHUS] Ka4eCTBOM. 3aKOHOMEPHOCTH W TPHHIMIBI YIIPABJICHUS KAa4eCTBOM: CYOBEKTHBHBIC H
00beKkTHBHbIE (hakTOphl.CHCTEMAa TEXHHUUYECKOTO pEryJIMpOBAaHUS M YIpaBlIEHHs KayecTBOM Ha
npennpustTui. OueHka >QQEeKTUBHOCTH YIpaBieHHUs KadecTBOM. Cucrema ymnpaBieHHUS KauyeCTBOM:
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MOHSITHE CUCTEMBI YIIPABICHUS, pacnpeeieHne (GyHKIUU, TOJTHOMOYHNA U OTBETCTBEHHOCTH, TPHHIIUAIIBI
MOCTPOCHUS CHCTEM YIpaBleHUS KadecTBOM. LleHTpanu3anms W JeleHTpanu3alus yrpaBicHUs,
JielierupoBaHre MNoJHOMOYMM. (OCHOBHBIE MOHATHS B TEXHHUYECKOM PETYIMPOBAHUHMM YIPABICHUU
kauecTBoM. [lokazarenu 3¢pekTUBHOCTH yIIpaBIeHHUS.

Pa3nes 2. OcHOBBI TEXHHYECKOTO PEryJMPOBAHNS U CHCTEMAMEHEIKMEHTAa KauecTBa

Ilenu B cucteme ympaBiieHusi KadecTBOM. llenu TexHuyeckoro peryiupoBaHus. Ponb menu B
OpTraHM3aIi U OCYIIECTBICHUH TPOIIECCOB YIIPABJICHUS, KiIaccu(UKAIMs elei, TOCTPOSHUE JepeBa
Hene; coueraHue pasHooOpasus uene U GyHKIUNH MEHEeIKMEHTa; CUCTeMa YINpPaBJICHHs MO LENSM;
CTpaTerus M TaKTHKa yOpaBieHUs KaduecTBOM. CyHIHOCTb, MPUHIMIBI M METOJbl IJIAHUPOBAHUSI.
[Tpouecc BbipaboTku cTpaterud. opMbl TEKYIIEro MJIaHUPOBAHUS YIIpaBICHHs KauyecTBOM. BHeapenue
pe3yJbTaTOB HAYYHO- TEXHUYECKHX M IMPOCKTHO-KOHCTPYKTOPCKUX Pa3pabOTOK B pealbHBIA CEKTOP
skoHOMHKHU.TexHomoruss  pa3pabOTKM W NPUHATUS  yIpaBieHUeCKUX pemieHuil. Paspabotka
VIOPaBICHYECKUX  PENICHW:  TOHATHE W KJIacCH(HUKAIUs  yNpaBICHYECKHX  PEIICHHIA,
OCHOBOIIOJIATral0IIMe AJIEMEHTHI JESATEIbHOCTH, YCIOBUS M KPUTEPUH NPUHATHS PELICHHM, MPOLecc U
MOJICJIM MIPUHATHS YIPABICHUECKUX PEUICHUH, peaau3aius yrpaBIeHYECKUX PEIICHH.

Pa3zgea 3. [Ipo0JieMbl TEXHHYECKOT0 PeryJMpOBaHUS U YIIPABJIeHHE Ka4eCTBOM

Bnacte B cucreme ynpasienus. JluaepctBo u cTuiib yrnpasieHus. OTHOIICHUS BIACTH B CUCTEME
yIpaBlIeHUS: MOHATUE W TUIOJOTHUS BJIACTH; BIACTh U aBTOPUTET MEHEIKEepa; MpHU3HAKU, (PaKTOPBl U
MPOSIBJICHUSI HEYNPABIIEMOCTHA; MCTOYHUKH BJIACTU B YIPABICHWU OpraHu3aluei; MapTHEPCTBO B
mpoleccax MeHeMKMeHTa. JIuaepcTBO M CTHIIb yrnpaBlieHUS.MOTHBAllMOHHBIE OCHOBBI TEXHUYECKOTO
peryaupoBaHusi W yIpaBJieHWE KauecTBOM. MOTHBaLMs JI€ATEIbHOCTH B YIPABICHUU: MOTHUBBI
NEeSTENIbHOCTH paOOTHUKA U UX POJIb B YIIPABJICHUU, OCHOBHBIC MMOHATHS U JIOTHKA MIPOIlecca MOTUBAIUH,
dakropbl GopMHEpOBaHUS MOTHBOB TpPYZAQ; HCIOJIB30BAHHE MOTHBAIMKM B IPAKTUKE MCHEKMCHTA,
dakTopbl 3)pPEeKTUBHOCTH MOTHBALIUK; COBPEMEHHBIE KOHIENIIMN MOTHBAIMK. [ pynmnoBas AuHaMuKa U
KOH(JIMKTBL: POJb TPYIIBI B TIOBEACHHH W JACATCILHOCTH pPaOOTHHKa, (HOpMHpOBaHHE TPy,
B3aMMOJICHCTBHSL B TpyINIe M B OpraHU3allld; BO3HUKHOBEHHE, MPOSBICHHE U Pa3HOBUAHOCTH
KOH()JIMKTOB, BIUSHUE KOHQJIMKTOB Ha YIIPABJICHHUE TPOU3BOJICTBOM.
4.00beM yueOHOH TUCHMIINHBI

. B 3a4ernbIx B akanem. B actponom.

Buj yaeOHOMi paboTh D — yacax qacax
O01mas TPy10eMKOCTh THCHUIIJIMHBI 110
y4eOHOMY IIaHy 2,0 72 54
KonraktHas pa6ora (KP): 0,28 10 7,5
Jlexruu (JIek) 0,17 6 45
[Tpaktuueckue 3ansatus (I113) 0,11 4 3
CamocrosiTesibHasi padora (CP): 1,61 58 435
CaMocCTOsATENBHOE N3YUYEHUE PA3/IEIOB 1,61 58 43,5
JUCIUTUTAHBI
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3ader 3ader

(4) @)

AHHOTauMs padoyeii nporpaMMsbl JMCHUILVIMHBI « BbIYHCIUTeIbHASI MATEMATHKA B
TEXHOJIOTHH CHHTETHYECKUX OMO0JIOrHUYeCKH aKTHBHBIX BCIIECTB, Xl/lMl/lKO-(l)apMalleBTI/l‘leCKl/lX
npenaparoB u KocMeTuueckux cpeacrs» (b1.B.1./IB.02.01)

1.Lenb AMCHUNIMHBI: HAYYNUTH CTYJEHTOB TEOPETUYECKUM 3HAHUSAM M MPAKTUYECKUM YMEHUSAM U
HaBBIKAM HCIIOJIb30BaHUsS COBPEMEHHBIX MAaTeMaTM4EeCKUX METOAOB C IPUMEHEHHEM IIaKeTa
MareMarnyeckux nporpaMM MATLAB s pemieHuss IIMPOKOro Kpyra 3ajad  BbIYMCIUTENBHOU
MaTE€MaTUKH.
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2.B pe3yabTaTe 0CBOEHHS TUCHUILTUHBI CTYAEHT J0JKEH:

Obnadams CIETYyIONTUMA KOMITETCHIIHSMU:

- COCOOHOCTHIO TPOBOJUTH AHAIH3 CHIPHS,, MATEPHAIIOB M TOTOBOM MPOIYKIIUHU, OCYIIECTBIISITH
oreHKy pe3yapTaroB ananuza (ITK-10);

- CIOCOOHOCTBIO IJIAHWPOBATh W MPOBOJUTH (DM3MUECKUE H XHMHYECKHUE OKCIICPUMEHTHI,
NPOBOJUTh OOpaOOTKY WX pE3YyJIbTaTOB M OICHHBATh IOTPEUIHOCTH, BBIIBUTaTh THUIOTE3bl U
YCTaHABIMBATh TPAHUIBI WX TMPUMEHEHHS, MPUMEHSITh METOAbBl MAaTeMaTHYeCKOro aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIepruMeHTanbHoro uccieaoBanus (I1K-16);

3Hamy:

- (DM3BMKO-XMMHUYECKHUE U XHUMHKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH MPOTEKaHHs MPOIECCOB
U3MEHEHMs arperaTHoro COCTOSHHUS Mapo(ra3o)-KUIAKOCTHBIX CHCTEM, PEAKTOPHBIX IPOLECCOB U
OCHOBHBIX IIPOLIECCOB Pa3JeJIEHNsI XUMUUECKOIN TEXHOJIOTUY;

- METOABl U AJITOPUTMBI KOMIIBIOTEPHOTO MOZEIMPOBAHUSA OCHOBHBIX IPOLIECCOB XHMHUYECKOU
TE€XHOJIOTUHM U TEXHOJIOIMUECKHUX CXEM XUMHUUYECKUX ITPOU3BOJICTB;

- IOPHUHLMNBI IPUMEHEHUS  METOAOJOIMM  KOMIBIOTEPHOIO  MOJACIMPOBAHUA  XHMMHKO-
TEXHOJOTMYECKUX IPOLIECCOB NPU aBTOMAaTU3UPOBAHHOM IPOEKTUPOBAHMM M  KOMIIBIOTEPHOM
YIPaBICHUU XUMUYECKUMH IIPOU3BOICTBAMH.

Ymemu:

- pewarbs 3ajayd KOMIIBIOTEPHOTO MOJICIMPOBAHUS IPOLECCOB Mapo(Ta3o)->KUAKOCTHBIX
paBHOBecCHii, abCOpOIHMH, TUCTHIUISILNAN, PEKTUPHUKAIIMN U KUIKOCTHON KCTPAKIIUH;

- TPUMEHATH IIOJYYECHHBIE 3HAaHUA IPU PEIIEHUU MPAKTUYECKUX 3alad KOMIIBIOTEPHOTO
MOJIEJIMPOBAHUS OCHOBHBIX IIPOLECCOB XUMUYECKON TEXHOJIOIMH U TEXHOJIOTMUECKUX CXEM XMMHUECKUX
IIPOU3BOJCTB.

Braoemy:

-MeTOJJaMM IIPUMEHEHMsI CTaHJAPTHBIX MAaKeTOB MpuKiIagHbX nporpamm (III1IT) u nakeTos
moaenupyronux nporpamm (IIMII) mist MmoaenrpoBanusi OCHOBHBIX MPOIECCOB XMMHUYECKOM
TEXHOJIOTUHU U TEXHOJIOTMYECKUX CXEM XMMHUYECKUX IPOU3BOACTB.

3. KpaTkoe cojep:kaHue JMCHUIINHBI:

Beenenune. llenmn wm 3agaum kypca. KpaTkuil HMCTOpPUYECKMI OYEpPK pPAa3BUTHS OTEUECTBEHHOM U
3apyOexHOW BBIYMCIUTENBbHON MareMaTuku. OCHOBHBIE ATAlbl pa3padOTKU U peain3aliy aIropuTMOB
Ha KOMIIBIOTEPAX.

Pazoen 1. BpruncnutenbHas Marematuka. OCHOBHBIE JTambl: pa3padoTKa U peanu3arus
QITOPUTMOB Ha KommbloTepax. Cucrema komnbroTepHoil MatemMaTuku (CKM) MATLAB nns pemenus
3a/1a4 BBIYMCIUTEIbHON MaTEeMaTUKH.

Tema 1.1. Co3nanne M-mmporpaMM M OCHOBHBIE omepaTopsl M-s3pika nporpamMupoBanuss MATLAB.
BapuanTts! ctpykTypsl nporpamm Ha MATLAB.

. Opranunzanus pabodero crona Desktop Layout;

. Ocnognble oneparnuu B Command Window;

. OcHoBHble oneparun B Editor;

. JIuHeHO opraHU30BaHHAs IporpaMMa (aJlrOpUTM);

. BeTBiieHus ¢ OJHUM yCIIOBHEM, HECKOJIBKUMH YCIIOBHSIMHU, BJIOKEHHBIE, CO CIUCKOM yCIOBHUH. if,
switch; mornueckue oneparuu and, or, not;

. [{uKkaBl CO CUETYHUKOM, C NPEIYCIOBHEM, C IIOCTYCIOBHEM, C TPEPHIBAHHEM MOJHBIM H

MPEPHIBAHNEM YaCTUYHBIM, C 33JJaHHBIM IIIarOM CYETUHKA, C OTJAEIHHBIM OTCUETOM HTepanwuii; for, while,
break, continue; ¢ BbI30BOM (yHKIMH; ¢ Amamorom c mnonb3oBareneM B Command Window u B
CITEIHAIbHBIX JHAIIOTOBBIX OKHAX;

Tema 1.2 CranpapTHble W HeCTaHAApPTHbIE (PYHKIHH M-s3bIKa MPOTPAMMUPOBAHHSI U OCHOBHBIE
pemarenu (solvers) MATLAB.

. @OyHKIMH ¢ TpaprUeCKUM BBIBOJIOM pe3yibTaToB; plot, subplot, surf, mesh, polar;
. OYHKIMH C YUCITOBBIM BbIBOJIOM pe3ynbTraroB B Command Window;
. DyHKIUY € 3aITUChIO PE3yIbTATOB B (haii;
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. OyHKIWH, BIOKEHHBIC B TJIABHYIO (YHKITHIO;

. OyHKIUH ¢ IEPEMEHHBIM YHCIIOM apryMEHTOB;

. OyHKIWH, BBI3BIBAIONINE APYTYIO QYHKIIUIO, UM KOTOPOU MIEepeaHo KaK apryMeHT;
Pazoen 2. Bextopsl 1 Matpuiibl. CuctemMa JIMHEHHBIX anreopandeckux ypaBuenuit (CJIAY).

Tema 2.1. OOpaTHas maTpuna. Y MHOXKEHHE MaTpPHIL.

. Omneparop inv;

. Omneparopsr Strcat, int2str, numz2str;

. Omneparopsl length, min, max, mean, sort;

. Omneparopsr dot, tril, triu, eye, zeros, ones, diag;

. Omneparopsl rand, linspace, logspace, repmat;

. Omneparopsi Size, det, trace, norm;

Tewma 2.2. Meton ["'aycca. MeToa mpoCTBIX UTEpAITHii.

. Omneparopsi linsolve, rank, eig;

Tewma 2.3. O0yc0OBICHHOCTh CHCTEMBI. UHCIIO 00YCIIOBIEHHOCTH.
. Omneparops! cond, rcond;

Pazoen 3. O6paboTka pe3yabTaToB U3MEPECHHS OJHOHN BenuunHbI. [Ipudmmkenue GyHKIun
Tema 3.1. Kputepuii CtprozieHTa.
. Omneparopsi polyfit, polyval;
Tema 3.2. Annpokcumanus.

. Omnepatop Isqcurvefit;
Tema 3.3. UnTepnonsauus.
. Omnepatopsl interpl, linear, spline, nearest;

Pa3zoen 4. UucnenHoe UHTETpUPOBaHUE
Tema 4.1. MeTo1bl NpIMOYTOJILHUKOB
. OmnepaTopsl sum, mean;
Tema 4.2. MeTtoas! Tpanenui
. Omneparop trapz;
Tema 4.3. Meton Cumncona
. Omneparop quad, int;
Tewma 4.4. Meton Hetotona-Korteca 8 nopsnka
. Omnepatop quads;

Pa3zoen 5. YpaBHeHue ¢ 0JHUM HEU3BECTHBIM
Tema 5.1. MeTon neieHus momojaam

. Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. Metop kacaTelbHbIX
. Omneparopsl roots, poly, fzero;

Paszoen 6. Cucrema HEMMHEWHBIX YpaBHEHUH
Tema 6.1. Meron HetoTona-Padcona

. Omnepatopsl solve, diff, subs;
Tema 6.2. Metoa IpOCTHIX UTEPALIUH.
. Omneparopsl simplify, collect, pretty;

Pa3zoen 7. OnHOMepHas ONTUMH3AIIHS
Tema 7.1 MeToibl 0THOMEPHOM ONTUMH3ALUN
. Omneparops! fminbnd;
Paszoen 8. MHOTOMEpHAS ONITHMH3AITHS
Tema 8.1 MeTo1bl MHOTOMEPHOM ONTUMH3ALUN
. Omneparops! fminsearch, linprog, fmincon;
Pa3zoen 9. luddepennmanbubie ypaBHEHHUS
Tema 9.1 Metons! pemienus audepeHnrnaibHbIX YpaBHEHHH.
. Omneparops dsolve, diff;
3axiroueHre. 3aKkII0uuTeNbHas JEKIUS 0 MOJIBEICHUI0 UTOIOB Kypca.
4. O0beM AMCUUILIMHBI M BU/bI Y4eOHOH HATPY3KHU
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B 3au. B akamewm. B actponom.

Bupl yaeOHoI paboThI €IMHHLIAX qacax yacax
O01mas TpyA10eMKOCTb M CHUUILIHHBI IO 3 108 81
y4eOHOMY IIAHY
KonTaktHas padora (KP): 0,22 8 6
JlaGopaTtopHsbie 3ansatus (J1ab) 0,22 8 6
CamocrositesasHas padora (CP): 2,67 96 72
IToaroToBka K J1abOpaTOPHBIM 3aHATHAM 1,06 38 28,5
CamMocTosATenbHOE U3YUYEeHHE Pa3esioB 1,61 58 435
Kypca
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,11 3auer 3auer

(4) 3)

AHHOTaNUs padoyeil mMporpaMMsbl JUCHUIIMHBI «/[HCKpeTHasi MAaTeMAaTHKA B
TeXHOJIOTHH CHHTETHYECKUX OMOJIOTHYECKH AKTHBHBIX BelleCTB, XHMHKO-
(dapmaleBTHYECKHX NIpenapaToB U kKocMeTuueckux cpeacTe»(b1.B.1./]1B.02.02)

1. Heap AMCOMIUIMHBI. (QOPMHUPOBAHUE Y CTYJACHTOB CHCTEMBl OCHOBHBIX IOHSTHIA,
UCIOJIB3YEMBIX JUIS TOCTPOSHUS BAKHEHIIMX MaTEMaTHUYECKUX MOJENEH, 1 MaTeMaTUYeCKUX METOJI0B
JUTSL ONTUCAHUS PA3TIUMYHBIX MTPOIIECCOB.

OCHOBHBIMHU 33JlayaM{ JTUCHHUIUIMHBI, pPEHICHUE KOTOPBIX O00ECIeUrnBAaET JOCTHIKCHHE IIEINH,
SIBJISTFOTCSI:

- O3HaKOMJICHHE C CHCTEMOHl TMOHSTHH, WCIONB3YEMbIX JJIs ONUCAHUS BaKHEHIINX
MaTeMaTUYECKUX MOJENIEH H MaTeMaTHYECKUX METOIOB, M MX B3aMMOCBS3bIO;

- O3HAKOMJICHHUE C MPUMEpPaMHU MPUMEHEHHS MAaTEMAaTHYECKUX MOJICIICH U METO/I0B;

- (QopmMupoBaHWE HABHIKOB W YMCHHUW WCIOJIb30BAHUS MAaTEMaTUYCCKHX MOJACICH U
MaTeMaTHYECKHX METOJIOB.

2. B pe3yabTaTe u3y4eHUsi JUCHUILUIMHBI CTYIEHT JI0JIZKEH

Obnadoams CIEeAyOIUMU KOMIIETEHIIUSAMU:

- CIOCOOHOCTBIO TIPOBOJIUTH AHAIM3 CHIPHS,, MATEPUATIOB M TOTOBOW MPOIYKIIUH, OCYIIECTBISATH
OLICHKY pe3yiabraroB aHaiu3a ([1K-10);

- CIIOCOOHOCTHIO TUIAHMPOBATh WM TPOBOAWTH (DU3MYECKHE W XHUMHUYECKHE DSKCIICPUMEHTHI,
MPOBOAWTH OOPabOTKY HX pe3ylbTaTOB U OILEHUBATh MOTPEIIHOCTH, BBIJIBUTaTh THIOTE3bl U
YCTaHABIIMBATh TPAHUIBI WX MPUMEHEHHS, MPUMEHATh METOJAbl MATEeMAaTHUECKOTO aHalu3a |
MOJIETTMPOBAHHSI, TEOPETUIECKOTO U IKCIepUMeHTaIbHOTo nccaeaoBanus (ITK-16).

Buame:

-OCHOBHBIE TOHSTUS U METOAbl TUCKPETHOW MaTeMaTHUKH, MAaTEMAaTUYECKUX METOJIOB PEIleHUs
npoecCuOoHANBHBIX 3aj1au.

Ymems:

- IPUMEHSATh MAaTEMaTHICCKUE METO/IBI TIPY PEIICHUN THITOBBIX TPO()ECCHOHABHBIX 3a]1ad.

Bnaoems.:

-METOJIaMH TTOCTPOCHHSI MaTeMAaTUYECKOW MOJICNId THIIOBBIX TPO(ECCHOHATIBHBIX 3a7ad W
COJIepKaTeNbHON MHTEPIPETALMU TTOTYYEHHBIX PE3yIbTaTOB.

3. KpaTkoe conep:kaHue TUCHUTIIAHBI:

4 CEMECTP
1. BBenenune. Poib JUCKpPETHOW MaTeMaTUKM MPH pa3pabOTKe W HKCIUTyaTallud XUMHUKO-
TE€XHOJOTHYECKHUX CHCTEM.
2. DJIeMeHTbl TEOPHHM MHOXKECTB H ajaredpamyveckue CTPYKTypbl. Bsenenue B

JTUCKPETHYI0O MaTeMaTuKy. Poib MTHCKpETHONW MaTeMaTHUKH MPHU pa3padOTKe M JKCIUTyaTallud XUMHUKO-

TEXHOJIOTHYECKHUX cucTeM. MHOecTBa, OTHOIICHHS U (PyHKIMU. 3a1aHie MHOXKECTB U OCYIIIECTBIICHUE

omepanuii Hax HUMH. CnocoObl 3amanms. Omnepanuu OOBEIUHEHUS, TEPECEUYCHHS, PA3HOCTH,

TOTIONTHEHUST W JIeKapTOBa TMPOM3BENeHHUSI. AKCHOMATHKa Teopuu MHOXecTB. Anrebpa Kanropa.
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MuHnumuzanus IpeacTaBieHUl MHoecTB. Jlumarpammbl Olinepa-BeHHa. buHapHble OTHOLIEHHS.
CniocoOnI 3agaHusi OMHAPHBIX OTHOMIEHUN. CBOMCTBAa OMHAPHBIX OTHOIIEHUN. Pa3zouenus. OTHoOmEHUs
HKBUBAJICHTHOCTH ¥ Mopsaka. IIpeacraBinenne n-apHbIX OTHOIIEHUH OMHApHBIMU. ANreOpa OTHOIICHUH.
Oyaknun. UHbeKIus, clopbeKius U oOueknus. Anredpandeckue CTpykKTypsl. [loayrpynmsl. MoHOUIEL.
I'pynmsl. [Honrpynmer. Huknuueckue rpynmsl. ['pynmbsl noacranoBok. M3omopdusm rpymmn. CMmexHbIE
kyaccel o noxarpynmne. Hopmanbsubeie nenutenu. ®axrop-rpynmsl. Kosbla: onpeneneHus, CBOKCTBA,
npumepsl. [oss.

3. DuieMeHTHI Teopuu rpados. ['padsl. 3aganue u xapakTepucTuky rpados. Buasr rpados.
[Toarpadgsl. Matpuiibl cMeXHOCTH U MHUIUACHTHOCTH. CreneHu BepiminH. Mapmpytsl Lenu. kb
Paccrosnue mexny BepmmHamu. J(uamerp u paguyc rpada. YHapHble U OMHApHBIE ONEpanuu HaJ
rpadamu. Jlonmonnenue rpada. Yaanenue u o0aBlieHHE BEpIIMH. YnaneHue u jpobaBieHue pedep.
Oroxnectienue BepuinH. Pacmiennenue BepmmH. OOwveaunenue rpados. Ilepeceyenue rpados.
Kommnonents! cBsizHocTH. MocThl. Bepmmanas u peGepHast cBA3HOCTh. CBS3HOCTh OPHUEHTHPOBAHHBIX
rpadoB. ANTOPUTM BBIUKCICHHUS CBA3HOCTU. BHYTpeHHsAs ycroiluMBOCTh. BepiinmHHoe uucio
He3aBUCHMOCTH. PebepHoe unciio HezaBuCUMOCTU. Bepunaaoe u pedepHoe nokpsitie rpada. Buemmss
YCTOMYMBOCTD. BepimHHoe 1 pedepHOe YMCIIO BHEITHEH YCTOMYMBOCTH. [[UKIIBI M pa3pe3bl. DiiepoBs
UKITBL. [aMuimbTOHOBBI UKIBL. [manapHocts u ykiagka rpagos. ['panu miockoro rpaga. Packpacka
rpadoB. Xpomaruyeckoe uucio. ['mnore3a uerbipex Kpacok. JlepeBps. Ompenenenusi. CBOHCTBa.
Teopema Konmu. ®dynnamenrtanbHas cuctemMa MHUKIOB. OCTOB HAaWMEHBILETO Beca. YTOPSIOYCHHBIC
nepeBbs. buHapHble nepeBbs. JlepeBbsi COPTUPOBKU. AJITOPUTM IOUCKA B AEPEBE COPTUPOBKHU.

4. ByaeBbl ¢pynkuuu. Anrebpa noruku. bymneBbl ¢ynkmmm. CriocoOsl 3amanus. byness
(GYHKIIMY OJHOM U ABYX MEPEMEHHBIX U UX cBoicTBa. DopMyiibl OyneBoil anre6pbl. OCHOBHBIE 3aKOHBI
OyneBoii anreOppl. DkBUBaIeHTHOCTh (opmyn. [lpuanun  aBoiictBeHHOCTH. COBEpIICHHBIE
JTU3BIOHKTUBHBIC U COBEPIICHHbIE KOHBIOHKTUBHBIE HOpMaibHbIe (hopmbl. CHCTEMBI 3J€MEHTApHBIX
OyneBbIX QyHKIMH. DYHKIIMOHATBFHO TOJHBIE CUCTEMBI dJIEMEHTApHBIX OyneBbIx (yHKumid. [Tpumepsr
(GyHKIIMOHAIBHO TMONHBIX 0a3ucoB. BakHelne 3aMKHYThIE Kiacchl. Teopema o (pyHKIMOHAIBHOMN
nosHote. Munummzanus OyneBblx (QyHkuuil. CokpalleHHas, TYNUKOBas W MHUHUMaJbHas (HOPMBI.
Kapter Kapno. Meton coueranuss mHiaekcoB U Mmeron KyailiHa. MuHuMH3anusi KOHBIOHKTHUBHBIX
HOpMaTbHBIX (opm. OO030p NPUIOKEHUH JTUCKPETHONH MareMaTHku. Pa3paboTka 3QeKTHBHOTO
MaTeMaTHYeCKOro, MpOTrpaMMHOr0, MH(MOPMALMOHHOTO M TEXHUYECKOro O0EclevYeHUs Ha OCHOBE
METOJIOB IUCKPETHOW MaTEMaTHKHU.

5. Ucuncienne BbiCKa3bIBaHUil. BBeieHne B MaTeMaTHUeCKyHO JIOTUKY. KpaTkue cBeneHus us
UCTOPUU MaTeMaTudyeckoi Joruku. Poibp mMareMaTudeckoil JIOTMKU MpH pa3pabOTKe M IKCILTyaTaluu
XUMHUKO-TEXHOJIOTHYECKUX cucTeM. POpMalIbHBIE aKCHOMAaTHYECKHE cucTeMbl. CUMBOJIBI, BBIPAKECHHUS,
¢dopMmynbl, akcuoMbl. IIpaBuno BbIBOJA, HEMOCPEICTBEHHOE CIIEACTBHE, BBIBOJ, Teopema. Jlormka
BbICKa3bIBaHU. Jlornueckuii BbiBoJ. AkcnoMmsbl. [IpaBuio modus ponens. Teopema aeyKIuu U MpaBUIIo
cuworn3ma. IlomHora u HempoTuBopeunBocTh. HeszaBucumocTh akcuoM. Pazpemmmocts Teopuw.
Hpyrue akcuomarusauuu. [IpoBepka BBIBOAMMOCTH C MOMOIIbIO UCTUHHOCTHBIX TaOiui. CexkBeHINH
I'eaniena. Monens mMupoB Kpumnke. Meton pesomronuii Po6uncona. Meton kiay3 Bonra. OGpaTHbIit
metoa MacinoBa (61aronpusTHeIX HaOOpOB).

6. Hcuucienne mpeaukaToB M HedeTkasi Jormka. Jloruka npeaukaToB. ABTOMaTH3aLUs
Joruyeckoro BbIBoAA. IlepemeHHble, (YHKLINHU, TEPMbI, NpPEAUKAThl, KBaHTOPHI, (Gopmynbsl. OOnacth
neiictBus kBaHTopa. CBOOOAHBIE W CBsS3aHHBbIE IEepeMeHHble. MHTepnperanny, paBHOCHUIBHOCTB.
Pacno3naBanue oOme3Haunmoct. IlpoGnema paspemmmocTd. AKCHOMBI M TpaBWia BBIBOJA
ucuMciaeHus npenukaroB. Teopema neaykuuu. HenmpoTuBopeunBocTh U MMONHOTA. BhiHeceHue
KBaHTOPOB U IpeJBapeHHass HopManbHas Gopma. CKyIeMOBCKHUE CTaHAApTHBIE (HOpMBL. DpOpaHOBCKHIA
yHHBEpCYM U TeopeMa OpOpana. IloacraHoBka u yHuduxanus. Meto pe3onouuil U ero mojHOTa.
Crparerun meroga pesomtouuil. /(u3proHKTel XOpHa. [IpMHIMD JIOTMYECKOro NpOrpaMMHpPOBAHUS.
Heuerkne MuHoxectBa. Heuerkas noruka. IlossBnenue u cyte HeueTkocTH. Popmanu3anus HEYETKOCTH.
@yHKIMS NpUHAUIEKHOCTU. JIMHrBUCcTHYECKas iepeMeHHas. Onepannuy HaJl HEYETKMMHU MHOKECTBaMH.
Heuetkas apudmernka. Metonbr nedazzuduxanuu. Hederkue otHomeHus. CTaHIapTHBIE HEUETKHE
norudeckue onepaunu. Heuerknii BeiBoa. CTeneHNM MCTHMHHOCTH U CTENEHM yBepeHHOCTH. HeueTkuit
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AHAJIOT METO/A PE3OJIFOLIHM.

7. Koneunsle aBToMaThbl, MamuHbl Thiopunra-Ilocra, c10:KHOCTh BBIYMCIEHUH. DIEMEHTHI
Teopun aBTOMaToB. [loHSATHME aBTOMATHOrO MpeoOpa3oBaHUs HHPOPMAIMUM UM KOHEYHOIO aBTOMATa.
Crioco6b1 3amanusi aBToMaToB. ABTOMaThl Munu u Mypa. IlporpamMMHuas U ammapatHas peanu3anus
aBTOMAaTOB. DKBUBAJIECHTHOCTh U MUHUMM3aLMs aBToMaToB. Mamuuel Teropunra-Ilocra. @opmanuzanus
MOHSITHS aNTOpUTMa U (hOpMaIbHBIC MOJICH aNTOpuTMOB. MamuHa ThlopuHTa: Onpe/esieH s, CBOMCTBA,
rpadsr nepexonoB. Mammna [locrta. IIporpammser aiis mamuH. [IpoGiema pacnoznaBanus. [IpoGiema
OCTaHOBKH. AJITOPUTMHYECKH HEpa3pernmbie mpoodiaemMbl. CI0KHOCTh AITOPUTMOB. Mephl CIIOKHOCTH.
BpeMeHHast u1 eMKOCTHas CJI0KHOCThb. ACUMITOTUYECKAS CJI0KHOCTb, MOPSIAOK CII0KHOCTH, CIOKHOCTh
B CpeIHEM M B XylleM ciydae. TpyaHopaspemiumbie 3aiaud. HenerepMuHupoBaHHash MallnHa
Trropunra. Knaccer P u NP. NP-nonnbple 3amaun. NP-mojmHOTa mpo06sieMbl BBIMTOJTHUMOCTH (OPMYIT
JIOTUKU BbICKa3biBaHU. O030p MPUIOKEHUNA MaTeMaTHYeCKOM JIoruku. HampaBieHus: MCnoib30BaHUs
anmapara MaTeMaTHYecKOW JIOTUKM B 3ajadax MpakTtudyeckoi wuHpopmatuku. Crneunduxanus u
BepUpUKALMS MPOTPAMMHO-ANNAPATHRIX TMPOCKTOB, JIOTHYECKOE MPOrPaMMHUPOBAHUE, IOCTPOSHUE
OHTOJIOTH, S3bIKH OOIIEHUS] HHTEJUIEKTYaIbHBIX areHTOB.

4. O0beM y4eOHOH JUCHHUILINHBI

B 3au. B akanmem. B actponom.

Bunel yue6HOI paboThI eAMHULAX qacax yacax
OO0mas TpyA0eMKOCTb JMCIHMIIJIMHBI 110 3 108 81
Y4eOHOMY ILIaHY
KonrakTHas pa6ora (KP): 0,22 8 6
Jlabopatopusie 3ansatus (J1ad) 0,22 8 6
CamocrositesbHasi padora (CP): 2,67 96 72
[TonroroBka K 1a00PATOPHBIM 3aHATHSIM 1,06 38 28,5
CamMocTosATeIbHOE U3YUYCHUE Pa3/IeIoB 1,61 58 435
Kypca
Buja konTpoJisi: 3auer / 3k3aMeH 0,11 3auer 3auer

(4) @)

AHHOTaNUs padoyeil NPOrpaMmbl JUCHUILTHHBI «/{0M0JHUTEIbHBIE I1aBbI (PU3MKH TEXHOJIOTHH
CHHTETHYECKHX OMOIOTMYeCKH AKTHBHBIX
BellleCTB, XHMHKO-(apMaleBTHYECKUX NPenapaToB u kocMeTuueckux cpeacrs» (b1.B.1/1B.03.01)

1.Heab AMCHUIJIMHBI: TIPUOOPETEHUE CTYJACHTAMHU 3HAHUHM 10 OCHOBHBIM pa3jesiaM (PU3UKU U
YMEHHMIO IPUMEHSATH UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCLIMIUIMHAX.

OCHOBHBIMHU 3aJladyaMd JTUCIHHUIUIMHBI, PEIIEHWE KOTOPHIX 00ECIeUMBaeT TOCTHKEHHUE IIENH,
SBIAIOTCA: (QOPMUPOBaHHME NPEACTaBICHUH 00 OCHOBHBIX (U3MUECKUMX 3aKOHAX MPUPOABI W METoJax
TCOPCTUICCKUX I/ICCJ'Ie,[[OBaHHﬁ PAa3IMYHBIX (I)I/ISI/I‘IGCKI/IX HBJ'IeHHﬁ, a TaKKC HaThb NPCACTAaBJICHUA O COBPECMCHHBIX
OKCIICPUMECHTAIBHBIX ME€TOJaX UCCIICAOBAHUAA.

2. B pe3yabTaTte u3y4yeHusl TUCHHUIJIHHBI CTYAEHT JA0JIKEH:

Obnadamye CleaAyOIMIUMU KOMIIETEHIIUSAMU:

- CHOCOOHOCTBIO IUIAHMPOBATH M TPOBOIUTH (U3NYECKHE W XUMHUYECKHE JKCIIEPHUMEHTHI,
OPOBOJIUTH O0pabOTKY MX pE3ylbTaTOB M OLEHHMBATh IOTPEIIHOCTH, BBIABUIaTh THUIOTE3bl U
yYCTAaHABJIMBATh TPAHUIBI WX TPUMEHEHHWsS, MPHUMEHSATh METOIbl MaTeMaTHYECKOTO aHalu3a W
MOJICTTMPOBAHHSI, TEOPETUIECKOTO U dKCIepruMeHTatpHoro uccienosanus (I1K-16).;

- TOTOBHOCTBIO HCIOJH30BAaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOpUH I PEIIeHHUH
BO3HHUKAIOMIUX (U3NYECKUX 3aj[ad, CaMOCTOSTENILHOTO TNPUOOpeTeHUs (QHU3NYECKUX 3HAHWM, Ui
MOHWMaHHS TPUHIUIIOB PabOTHl MPUOOPOB M YCTPOHCTB, B TOM YHWCIE BBIXOJAIINX 33 TPEHCIIBI
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19).

3namo:

- ¢u3uyeckue OCHOBBI KBAaHTOBOM CTAaTUCTHKH (MCXOJHBIE «0a30BbIE» IOJIOXKEHUS,
OCHOBHBIE KBAaHTOBBIE CTATUCTHUYECKHIE PACIIPEICIICHUS);
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- AJIEMEHTHI 30HHOW TEOPUU IPHU TPAKTOBKE PA3IUYHBIX CBOWCTB METAJIOB, IUAJICKTPUKOB
Y TIOJIYIIPOBOJJHUKOB;

- 0a3oBble (PU3UUECKHE TIOHATHS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (Ha MpUMEpPE
KPUCTALIIMYECKUX Tell);

- ayieMeHThl (pu3uku TBEPAOrO Tena (MCXOIHBIC TOHATHUS O KpUCTaLIorpaduu, TUMAX
KPUCTAIIMYECKUX CTPYKTYP; CBEACHHUS O SIBJICHUU U KBAHTOBOW TPAKTOBKE CBEPXIPOBOJAUMOCTH).

Ymemn:

-IIPUMEHSTh UCXOHbIE (Pr3HUecKkue (TEOPETUUECKHE) 3HAHUS MPU PELIeHUHU MPpodeccnoHalbHbIX
3ajad4;

-IIPOBOJIUTH OLIGHOYHBbIE pacu€Thl W OCYIIECTBIATh (HA KAauyeCTBEHHOM YpPOBHE) aHaIM3,
HaOJII0JaEMBIX SIBIICHUM.

Braoemy:

- HaBBIKAMU 0OOCHOBAHHMSI CBOUX CYXKJICHUMU, YTO CIIOCOOCTBYET NMPaBUIBHOMY BBIOOPY METOJIUKHU
MIPOBOJIUMOIO CTYIEHTOM HCCIIEAOBaHUS.

3. KpaTkoe conepskaHue JUCHUILINHBI:

1. DJ1eMeHTHI KBAHTOBOH CTATUCTHKH.

DneMeHThl KBAaHTOBOM cTaTuCTUKU. KBaHTOBas cucrema M3 OAMHAKOBBIX dYacTull. [lpuHiumn
TOXKJIECTBEHHOCTU OJMHAKOBBIX 4YacTUll. CHMMETpUYHBIE U HECUMMETPUYHBIC BOJHOBBIC (DYHKIIUU,
OTHUCHIBAIOIIME COCTOSIHUSI TOXIECTBEHHBIX MUKpodacTull. bo3onsl u ¢gepmuonsl. [lpunmun I[Taymu.
KBanrtoBeie cratuctuueckue pacnpeneneHus bo3ze-OiHmreiina u depmu- Jupaka. BoipoxkaeHHbIN
AJIEKTPOHHBIN I'a3 B KpUcTajiax (MeTaljibl).

2. MeTasibl, AM3JIEKTPUKH U MOJYNPOBOJHUKHU ¢ TOYKH 3PeHUs] 30HHOH TeOpHH.

OHepreruueckue 30HbL: cratuctuka @Depmu-upaka, osHeprus @epmu. DIEKTpOH B
NepPUOANYECKOM ToJe Kpuctamia: 3¢ deKTUBHAS Macca dJIEKTPOHA.

3. DyeMeHTHI (PU3UKHU TBEPAOIO TeJia.

Ouszuka TBEpHoro tena (DPTT): ompeneneHue, CBA3b C APYTMMU AUCHUILTUHAMH, OOBEKTHI
U3YYCHHUS, Kpyr pemaembix 3amad. CBs3p ¢ kpucramiorpadued, KpuUCTALIOQH3UKOH U
kpucrauioxumueid. KongencupoanHoe coctostHue. Iloaxon k omucanuto TBEpAbIX Ten. CTpyKTypa
KpuctaymioB. CuMMeTpuss B (QU3NICCKUE CBOMCTBA KPHUCTAIUIOB. THIBI KPHCTAUIMYCCKUX CTPYKTYP
(obmass xapaktepuctuka). [lIOTHBIE yMakoBKH: KyOudeckas M TeKcaroHaibHas (Ha KayeCTBEHHOM
ypoBHe). [loHsiTHE 0 CBEPXMPOBOAUMOCTH (KBAaHTOBBIC MTPEACTABICHHUS HA KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3aueTHBIX B akanewm. B acrponom.

Buipel yueOHOM paboTh eMHULAX yacax Jacax
O0umasi Tpy10eMKOCTh JTUCHUIIJIMHBI IO 3,0 108 81
Y4eOHOMY ILIaHy
KounrakTHas padora (KP): 0,22 8
Jlextmu (JIek) 0,11
[Ipaxtuueckue 3anarus (I13) 0,11
CamocrosiTenbHas padora (CP): 2,53 91 68,25
Bun xoHTpoJsi: 3a4eT / 3K3aMeH 025 IK3aMeH JK3aMeH

’ 9) (6,75)

AHHOTanus padoyeil NporpaMMsbl AUCHHUILIMHBI «SInepHast pU3MKa B TEXHOJIOTHH CHHTETHYECKHX
0MO0JI0rNYeCKH aKTHBHBIX BCIIECTB,
XHMHUKO-(papManeBTHYeCKHX MpenapaToB H kocMeTnyecknx cpeacrs» (51.B.1./1B.03.02)

1.Iesab TUCUMIVIMHBI. PUOOPETEHNE CTYACHTAMU 3HAHUI 10 OCHOBHBIM pa3zzenaM (GU3UKU U
YMEHHIO MPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUIUIMHAX.

OCHOBHBIMHU 3aJ]auaMd JUCIUIUIMHBI, PEIIeHHe KOTOPBIX OOECHeurBaeT IOCTHKCHHE IIeJH,
SBJISIFOTCSI: (POPMHUPOBAHUE TPEACTABICHUN 00 OCHOBHBIX (PM3MYECKUX 3aKOHAX TMPHUPOJBI M METOJax
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TEOPETUYECKUX HCCIEAOBAHUN PA3MMYHBIX (U3NYECKUX SBICHHUN, a TAaKKe JaTh MPEACTABICHUS O
COBPEMEHHBIX IKCIEPUMEHTAIbHBIX METOAAX MUCCIIEIOBAHHUI.

2. B pe3yabTaTre U3y4eHUs AUCHUIIMHBI CTYI€HT J10JI3K€eH

Obaaoams cleqyOIUMU KOMIETCHIIUSMHU:

- CIIOCOOHOCTHIO TIJIAHWPOBATH M MPOBOAWTH (DU3MYECKHE W XUMHUYCCKUE OSKCIICPUMEHTHI,
IPOBOAUTH OOPabOTKY HX pe3yJlbTaTOB U OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIOTE3bl U
YCTaHABIIMBATh TPAHUIBI WX TPUMEHEHHS, NPUMEHSITh METOABl MAaTeMaTUYeCKOro aHaau3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMeHTa bHOro uccienoBanus (I1K-16).;

- TOTOBHOCTBIO WCIOJBb30BaTh 3HAHHUS OCHOBHBIX (PH3UYECKHX TEOpHH JJIsi PEIICHUN
BO3HUKAIOIIUX (PU3MUECKHX 3a7ad, CaMOCTOSITENbHOrO MNpUOoOpeTeHHs] (U3MUECKUX 3HAHWM, IS
MOHVMAHUS TPHUHIMIIOB PAa0OTHl MPUOOPOB M YCTPOWCTB, B TOM YHCJE BBIXOJSAIIMX 3a MPEICITbI
KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3uams:

- (u3nyecKkue OCHOBbI KBAHTOBOM CTATUCTHKHU (MCXOAHbBIE «0a30BbIE» MOJIOXKEHUS, OCHOBHBIE
KBAHTOBBIC CTATUCTHYECKHE PacTIpeielICHus);

- DJIEMEHTBl 30HHOM TEOpPUM INPHU TPAKTOBKE PA3IUYHBIX CBOMCTB METAJUIOB, AUDIEKTPUKOB U
MOJTYIIPOBOTHUKOB;

- 0a3oBble (U3MUECKHE TOHATUS O KBAHTOBBIX TEOPHUSX TEIJIOEMKOCTH (Ha TpUMepe
KPUCTAIIMYECKUX TE);

- oneMeHThl (u3uku TBEPAOro Tena (MCXOAHBIE MOHATHUA O KpuUcTaorpaguu, THUMAX
KPUCTALIMYCCKUX CTPYKTYP; CBEJACHHS O SIBJICHHH U KBAHTOBOW TPAKTOBKE CBEPXITPOBOAMMOCTH).

Ymems:

-  TPUMEHATH  HUCXOAHBIE  (u3WYeckue  (TCOPETHYECKHE) 3HAHWA TPU  PEIICHUU
npohecCHOHANBHBIX 3a7a4;

- MPOBOJUTH OIEHOYHBIC PACUETBI W OCYIICCTBIATH (Ha KAYECTBCHHOM YpPOBHE) aHAIH3,
HaOII0/1aeMBIX SIBJICHHI.

Braoemy:

- HaBbIKAMU 0OOCHOBAHMSI CBOUX CYXJICHUM, YTO CIIOCOOCTBYET MPABUILHOMY BBIOOPY METOJAUKHU
MIPOBOJAMMOTO CTYJACHTOM UCCIICIOBAHHUS.

3. Kparkoe cogep:xanue JUCUHMILIUHBI:

1. MECTO U 3HAYEHME SJIEPHOU ®U3UKU

[Ipenmer AD. Mectro u 3HaueHue 1P B coBpeMeHHOM ecTecTBO3HaHHMU. OCHOBHBIE 3ajJayd,
nporpaMMa M CcTpykTypa Kypca. OcHoBHble 3Tambl pazButus AD. Bunsl QyHmameHTambHbIX
B3auMozeiicTBuil. Macmtabbl M €AMHMLBI W3MepeHud (usndeckux IucHUIUIMH. OCcoOEeHHOCTH
(bu3nUecKux sIBICHUIH B MUKPOMHUpE.

2. CTATHYECKHE CBOMCTBA ATOMHBIX SI/IEP

OCHOBHBIE CTaTMYECKHE CBOMCTBA SAEpP: MACCOBOE YHCIO, JJIEKTPUYECKHM 3apsi, COCTaB,
pa3Mepsbl, JHEPIrUs CBSA3H, CIIMH, MOMEHT KOJIMYECTBA JBUKCHHSI, MArHUTHBII MOMEHT, KBaJIpyIOJIbHbBIN
MoMeHT. CBoMcTBa AepHbIX cUil. OCHOBBI TEOPHUH SAEPHBIX cHil. Mozenu aToMHbIX saaep. Paznen Buabt
PaAMOAKTUBHOCTH, PAaJUOAKTUBHBIE CEMEICTBA. 3aKOHbI MIPOCTOrO0 M CIOKHOTO PATUOAKTUBHOTO
pacraga. 3akoHOMEpHOCTH anb(a- Oera- M ramma- pacnaga. IloHsATHe o0 sIepHON >HEpreTuke.
[TpoGyieMbl 1 TIEpCIEKTUBBI PA3BUTHSI MUPOBOM U OTEYECTBEHHON 3HEPTE€TUKH, POJIb ATOMHOMN SHEPTUU.
OnemMeHTapHas Teopus JAEIEHUS. DHEprus M NPOAYKTHI JeseHus saep. OCHOBBI LIETHOTO Ipoliecca.
SAnepubie peakuuu cuHTe3a. TepMosiiepHble peakiuu Bo BceneHHOW u B J1aOOpPaTOPHBIX YCIOBUSX.
[TpobGaemb! ynpaBisieMOro TEpMOsIEpHOTO CHHTE3a

3. B3ANMOJIEMNCTBUE U3JTYUYEHHUS C BEHIECTBOM

Honunsupyromee wusnydenue. OOmmMe 3aKOHOMEPHOCTH B3aMMOJEHCTBHS HOHU3UPYIOIIETO
M3JIy4eHHs] C aTOMaMH BellecTBAa. B3anMOJENCTBHE TSKENBIX 3aApPSIKEHHBIX YacTUI[ C BELIECTBOM.
B3anmMopeiicTBiE 3JIEKTPOHOB M raMMa- KBAaHTOB C BelIECTBOM. [IpoGern 4acTHil MOHM3HPYIOLIETO
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u3NeueHus B BemecTBe. Kiaccupukanus siiepHbIX peakiuil. 3aKOHbI COXPAaHEHUS B SIEPHBIX PEAKIIHSIX.
MexaHu3Mbl U TapaMeTphl SAEpHBIX peaknuii. OCOOEHHOCTH SIEPHBIX PEaKIMi, MPOTEKAOIIUX TPH
BO3JICUCTBUM YACTUIl, MMEIOIIMX pa3JIMYHBbIC IMapaMeTpbl (PHEPreTUYECKHe, MAacCOBbIE, 3apsIOBBIC,
KOPILYCKYJIIPHO-BOJTHOBBIE). VICTOUHMKHM 3apsOKEHHBIX 4YacTHIl W ramMma-KBaHTOB. McToyHUMKH
HEUTPOHOB ¥ IPYrUX HEUTPAIbHBIX YacTuil. [IpuHIMIBEI 0OHAPYKCHHSI, PAJHOMETPHH H CIIEKTPOMETPUHI
B SA®. Peructpanusi 3apsHKEHHBIX M HEHUTpaJbHBIX YaCTHI] pPa3jWyHbIX dSHepruil. [ 'a3oBwie,
MOJIYITPOBOJTHUKOBBIC, CHUUHTUIUISIIIUOHHBIE U TPEKOBBIE IETEKTOPHI.
4. O0beM yueOHO# JUCUMIJIMHBI

B 3aueTHbIX B akanem. B acrpoHom.

Bunbt yae6HOI paboThI eIMHULIAX yacax Jacax
OO01mas Tpya10eMKOCTh JUCHHUIIJIMHBI 110 3,0 108 81
y4eOHOMY ILIAHY
KonTaktHas padora (KP): 0,22 8
Jlekruu (JIek) 0,11
[pakTuueckue 3anstus (I13) 0,11
CamocrosiTenbHas padora (CP): 2,53 91 68,25
Bux xoHTpoJsi: 3a4eT / 3IK3aMeH 025 IK3aMeH JK3aMeH

’ ©) (6,75)

AHHOTaNUs padoyeil nporpaMmMbl JMcHUIIMHBI «[IpoMbllLIeHHAs] OPraHUYecKasi XUMU»
(b1.B.1.1B.04.01)

1. Heab AucuMmIMHBI - GOPMHPOBAHHE Yy OOYYArOIIMXCS CHCTEMATH3MPOBAHHBIX 3HAHUU O
METO/aX CHHTE3a, XMMUU U TEXHOJOTUH IOJIYYE€HUS MHOTOTOHHAXHBIX OPraHMYECKHX IPOAYKTOB,
HIMPOKO MCTIONB3YIOMUXCS B IPOMBIIIJICHHOCTH U HAPOJHOM XO3SHCTBE.

2.B pe3yabTare M3y4eHus JMCHUNIMHBI
- ciocOOHOCTH ¥ TOTOBHOCTH OCYIIECTBIISITh TEXHOJIOTUYECKHIA MTPOIECC B COOTBETCTBUH C PETIIAMEHTOM
U HCIIOJIb30BaTh TEXHUYECKHUE CPEACTBA JJIsl M3MEPEHMs] OCHOBHBIX IapaMeTPOB TEXHOJIOIMYECKOIO
npoiiecca, CBOMCTB chipbs 1 npoaykiun (I1K-1);

- CIOCOOHOCTh MPUHUMATh KOHKPETHBIE TEXHUYECKHE PpeIIeHUs NpU pa3paboTKe TEXHOJOTHMUYECKHX
MIPOIIECCOB, BHIOMPATh TEXHHUYECKHE CPEICTBA U TEXHOJOTHH C YIETOM SKOJOTHUECKUX MOCIEICTBUI MX
npumenenus (I1K-4);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHNE CBOMCTB XMMUYECKHUX JJIEMEHTOB, COSIMHEHHI M MaTepHalIOB Ha
MX OCHOBE JUIs peleHust 3a1a4 npodeccronantboi nesrenbrocti (ITK-18).

3namey:

- OCHOBHBIE MEXaHM3MBbI peaKIiil OpraHnyecKoi XuMHH;

- OCHOBHBIE CHOCOOBI He(Te-, ra3o-, yrienepepadoTKH B MOJIYHPOAYKTHl OPraHUYECKOTO
CHHTE33;

- crIocOOBI MTOTYYSHHSI KITFOYEBBIX OPTaHUYECKUX COSTUHEHHUH /I MHOTOTOHHA)KHOTO CHHTE3a;

- IPUMEHEHHE OCHOBHBIX MTPOAYKTOB U X MPOU3BOJHBIX B HAPOJIHOM XO3SIHCTBE;

- CTmOCOOBl KOHCTPYMPOBAaHHUS TEXHOJIOTMYECKHX CXEM [UIi CTaHAapTHBIX IPOIECCOB
IPOM3BOJICTBA NMPOJYKTOB OPraHUYECKON XUMUH;

Ymems:

-aHAJIM3UPOBAThH PA3JIMYHBIE METOIbI OTYUYEHHUS IPOAYKTOB OCHOBHOT'O OPraHMUYECKOT0 CUHTE3a,
BHIOpaTh HanOOJIee TEXHOJIOTHIECKH IPUMEHHMYIO CXEMY TIOTY4ICHHUS BEIIECTBA,

- IPOYECTh TEXHOJIOTMYECKYIO CXEMY XMMHYECKOT'O TIPOM3BO/ICTBA;

- TI0 CXeMe COCTAaBHUTh OMMCAHHE TEXHOJIOTHYECKOTO MPOoIlecca;

- OTPEAEIUTh CIOCOOBI OUUCTKH BBIIETISIEMOT0 BEIECTBA.

Bnaoempy:

- HaBBIKAMHU COCTAaBJICHUS TEXHOJOTHYECKUX CXEM XHMMHUYECKMX MpPOHM3BOJCTB U BbIOOpa
000pyI0BaHNS;

- OCHOBHBIMH METOJIaMH OPTraHMYECKOI'0 CUHTE3a;
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- OCHOBHBIMH METOJIaMH aHaJlW3a JUIS TMOATBEPXKIEHUS COOTBETCTBHSI KPUTEPHSIM KauecTBa
MPOJYKTOB OPTaHUYECKOTO CHHTE3A.

3. KpaTkoe conep:kanue TUCHUNITHHBI.

1. Beenenue. Kparkast uctopusi pa3BUTHS POMBIIUICHHOCTH OPraHUYECKOTO CHHTE3a, 3HAYCHHE
JUTSL HapOJHOTO XO03sicTBa. [IPOMYKTBI MPOMBINIIECHHOCTH OPraHMYECKOTO CHHTE3a KaK HMCXO/IHBIE
BEIIIECTBA JIJISl TIOJYYCHUST MOHOMEPOB, OMOJIOTMYECKH aKTUBHBIX BEIIECTB, TTOBEPXHOCTHO-aKTUBHBIX
BEIIECTB, IIACTH(PUKATOPOB, TOIUIMBA, WX XapakTepucTuka. OCHOBHBIE HWCTOYHUKH CBHIPbS, HUX
XapaKTePUCTHKA.

2. Tlporecchl OKUCICHUS W TUAPUPOBAHHS. POIb MPOIECCOB OKHCIEHUS B MPOMBIILICHHOCTH
opraHuveckoro cuHte3a. COBpEMEHHbBIC TMPEICTABICHUS O MEXaHM3MaxX pEaKIUid OKHCICHHS
OpraHWYecKux coeauHeHuid. [IpombrmmeHHble  okucauTenn. OKHCICHHE Pa3IUYHBIX  KIIACCOB
opraHuveckux coenuHeHuid. JKunkodasHele W TazodaszHbie MPOIECChI OKUCICHHUS YIIIEBOIOPOJIOB,
CIUpPTOB, anbaerunoB. OKUCIUTENbHBIH amMMoHONMM3. Kiraccupukamnus, CEIeKTUBHOCTh, MEXaHH3M
peakiuii THIPUPOBAHKS HA TeTEPOTeHHBIX KaTaiu3atopax. [ mapupoBaHue (eHOJa, aHWIMHA, OKCHIA
yriepoja.

3. l'unponus, ruaparanus, dTepuUKaIMS, aATKWIMpoBaHHe. [[puMEeHeHne peakiui THIpOIn3a,
TUApaTayy, JTepUPUKANUA B TPOMBIIUICHHOCTH. [ HMIPOIN3 TaJOreHIPON3BOJHBIX, HHUTPHIIOB,
CIOKHBIX 3¢upoB. [lpomeccsl THapaTanMu STHICHOKCUAA, OJC()HUHOB, aleTHICHA. DTepUUKAIIHS.
[Tponeccr! ankwimmMpoBaHus mapaduHOB H APOMATHICCKUX YTIICBOIOPOJIOB.

4.  Peaknuu  TaJOreHUpPOBaHUs.  Vcmoib30BaHME  pEaKIUil  TaJIOTCHUPOBAHUS |
TaJIOTCHITPOU3BOIHBIX B OpraHrdeckoM cuHTe3e. Kimaccudukamus peakuii ratoreHnpoBanus. Peakium
pPaZUKaIbHOTO 3aMECTUTENILHOTO TaJIOTEHUPOBAHUS aJKaHOB U AIKEHOB. 3aMeIlleHHe THAPOKCHIbHOMN
Irpynmnbsl Ha TajJOreH B CHOHPTAX M KApOOHOBBIX KHCJIOTaX. 3aMECTUTEIHHOC TaJIOTEHUPOBAHHE
KapOOHHMJIbHBIX COCIMHEHHN. XJIOPUPOBAHUE CHHUJIBHON KUCIIOTHI. [ 'alloreHupoBaHHE apoMaTHYECKUX
COCIMHEHUN B SJIpO0 W OOKOBYIO IIE€Nb. AJINTHBHOE TAJIOTCHUPOBAHHE AaJKCHOB U alleTHIICHA.
['uaporanoreHupoBaHUe AJIKCHOB M alleTHIICHA. Peakiuu XJIOPTUpUHUPOBAHUS AIKCHOB. AJIMTUBHOC
xjopupoBanue Oenzona. OcobeHHOCTH (TOPOPraHMYECKUX COCAMHEHHM, WX CBOWCTBA, MPUMEHEHUE.
CnocoOsbI BBeieHUs: aToMa (hTOpa B OpraHnuecKre coequHeHus. XnophTopyraepoas.

4. O0beM y4eOHOH JUCHUIIMHBI

B B B
Bunsr yaeGHoi paboTh 3aUETHBIX | aKaJieM. | aCTPOHOM.

eMHHIIAX | Yacax Jacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144 108
AyIUTOPHBIE 3aHITHSI: 0,58 21 16,05
Jlextuu (Jlek) 0.28 6 45
[Ipaktuueckue 3ansaTtus (113) 0.31 15 11,25
JlaGopartopus - - -
CamocrositesbHas padora (CP): 3,17 114 85,5
CamocTosITeNbHOE U3YUE€HHE Pa3/Ie0B JUCIIUILUIMHBI 3,17 114 85,5
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 0,25 9 6,45

AHHOTaIus padoyeil mporpaMmel JucHUIIMHbI «OcHOBBI 6moTexHoorum» (b1.B.1./1B.04.02)

1. eab AMCHMIJIMHBL. 1aTh CTYJIEHTY LIEJIOCTHBIE MPEACTABICHUS O COBPEMEHHOM COCTOSIHUU U
NEepCIeKTUBaX Pa3BUTUs OMOTEXHOJOTHMH KaK HalpaBieHHs HAYYHOW U MPaKTUUYECKOW NEeATEIbHOCTH
YeJI0BEKa, OCHOBAaHHOM Ha  HCIIOJIb30BaHMM  OMOTEXHOJIOTUYECKUX  OOBEKTOB  (KJIETOK
MUKpPOOPTraHW3MOB, PACTeHMH, >KUBOTHBIX W T.M.) WJIM MOJEKYl1 (HYKJIEHHOBBIX KHCIOT, OEIKOB-
(epMeHTOB, yIIEBOAOB, JHUIUAOB W Ip.) JUIA HCIOJIB30BaHHUA B MPOMBIIIJIEHHOM IPOMU3BO/ICTBE,
3/[paBOOXpPAHEHNH; MPEJCTaBICHHE OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS >KUBOM IPHUPOABI,
OMOJIOTHYECKOr0 pazHOOOpa3us KHUBOTO, CTPOCHUM KJIETKH, KaK 3JI€MEHTApHOW €TUHMIIBI KHBOTO, 00
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O0COOCHHOCTSIX MHKPOOPTaHU3MOB, KOTOPHIC SIBJISIFOTCSI OJHIUMH U3 OCHOBHBIX O0OBEKTOB OMOTEXHOJIOTHH,
0 pa3zHOO0Opa3uu MpoIeccoB MeTaboIn3Ma U OMOCHHTETUYECKUX MPOLIECCOB, 3aKOHOMEPHOCTSIX pOCTa U
croco0ax KyJIbTUBUPOBaHUSI MUKPOOPIaHU3MOB..

2. B pe3yJiibTaTe 0CBOEHUS JUCUMILIMHBI CTY/I€HT /10JI2KeH::

Obaadoams CIENYIOIAMA KOMIETCHIIUSIMH:

- CIOCOOHOCTh WM TOTOBHOCTb OCYIIECTBISITh TEXHOJOTHYECKHM MPOIECC B COOTBETCTBUU C
pErJaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CpPEACTBA JUISI M3MEPEHMs] OCHOBHBIX I1apaMETPOB
TEXHOJIOTUYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CIOCOOHOCTh TPHHUMATh KOHKPETHBIE TEXHHUYECKHE pEIIeHHs Tpu  pa3paboTke
TEXHOJIOTUYECKUX TMPOILIECCOB, BBIOMpPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHMH C Y4ETOM
IKOJIOTMYECKUX TociencTBrid X npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHWE CBOWCTB XUMHYECKHX DJJIEMEHTOB, COCIUHEHHH U
MaTepHaOB Ha MX OCHOBE JIJIs pelIeHus 3a1a4 nmpodeccruoHanbHoi aesrenbaoctu (ITK-18).

3namo:

-OCHOBHBIE PA3JIMYMsl )KUBBIX U HEXXUBBIX CUCTEM;

-CYIIHOCTh MPOLIECCOB, MPOTEKAIONIMX B OpPraHu3Me€ M 3aKOHOMEPHOCTH B3aMMOJCHCTBHS
OpraHu3Ma C OKpYKarouen cpeon;

-0COOEHHOCTH CTPOEHUS KJIETOK MPO- U AYKAPHOTUYECKUX OPTaHU3MOB;

-3aKOHOMEPHOCTHU POCTa U CIIOCOOBI KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB;

-0cO0EHHOCTH MeTab0IM3Ma MUKPOOPTaHU3MOB U THUIIBI OMOJIOTUYECKOTO OKUCICHUS;

-OCHOBBI T€HETHKHU, U3BMEHUYUBOCTb U OCHOBBI CEJICKIITUM MUKPOOPTaHNU3MOB;

-IPUHIUIHAIBHYIO CXeMY OMOTEXHOJIOTUYECKOTO MMPOU3BO/ICTBA;

-OCHOBBI TEOPUU UMMYHUTETA, TOHATHE 00 aHTUTENaX, MEXaHU3MaX WX 00pa30BaHUs,

-OCHOBBI H3UMOJIOTUH, METOJIbl UMMOOUIIN3auU (PEPMEHTOB U KJIETOK, MPUHIUIIBI UMMYHHOTO
aHaJIN3a;

-BaXXHEUIINE  MPOU3BOJCTBA  IMPOMBIIIJICHHOW,  MEIUIUHCKOM,  CelbCKOXO3SICTBEHHOMH,
JKOJIOrMYECKOM OMOTEXHOJIOTUH, OMOHAHOTEXHOJIOTHH.

Ymemsy:

- ONPENEeISITh BO3MOXKHBIC ITyTH OMOCHHTE3a KIIFOUEBBIX WHTEPMEIUATOB U IEJIEBBIX MPOTYKTOB
JUTSL BBIOOpa ONMTUMAIIBHBIX YCIOBUI OMOTEXHOIOTUYECKOTO MPOIiecca;

- aHANM3UPOBATh pOJIb BHYTPUKIETOUHBIX KOMIIOHEHTOB, OHOTOJMMEPOB U BBISBISTH
B3aMMOCBS3b OMOXMMHUYECKUX MPOIIECCOB B KIIETKE;

- OCYIIECTBIIATH OT/AC/IbHBIC ()EPMEHTATUBHBIC PEAKIIMU, M3Yy4aTh KUHETHUKY IPOTEKAIOIIETO
MpEeBpaIlCHHUS;

- aHaJIM3UPOBATH OTJIEIbHBIE YT META00JIM3Ma U UX B3aUMOCBSI3b, PETYIISIHIO;

- TPOBOAUTH OOpabOTKY pe3ylbTaTOB U3MEPEHHH C HCIOJIh30BAHHUEM IAKETOB MPUKIIATHBIX
porpamm;

- OCYIIECTBIATh KYJIbTHBUPOBAHWE MUKPOOPTAaHU3MOB B a3pOOHBIX M aHA’POOHBIX YCIOBHSIX B
nabopaTopuu;

- BBIIEIATH NPOAYKTHI MeTabonu3Ma U3 KyIbTypalbHOM KHUAKOCTH U KIETOK MPOIYyILEHTa
METOJJaMH 3KCTPAKIIMU, OCAXKACHUSI, HOHHOIO OOMEHa U YJIbTPAaKOHIIEHTPUPOBAHUS;

- OCYLIECTBJISITh KOHTPOJb COJAEPHKAHUS LEJIEBOTO0 KOMIIOHEHTA B MOJYMPOAYKTAX, MOJIY4aeMbIX
Ha OTJIETTbHBIX TEXHOJIOTHYECKUX CTAIUSIX;

- UCTIOJIb30BaTh CTAHAAPTHI U IPyTMe HOPMATUBHBIE IOKYMEHTHI IIPH OLIEHKE, KOHTPOJIE KauecTBa
U cepTU(UKAINK CHIPBS U TTPOTYKIINH;

- OIPEENSTh MapaMeTPhl ChIPhs U MPOAYKIIUU MIPH UX CEPTUPUKALINU.

Braoems:

- METO/IaMU TUTAHUPOBAHMSI, IPOBEICHUS U 00PaOOTKH IKCIIEPUMEHTOB;

- IpaBuJIaMu 6e30macHOi paboThl B OMOXMMHUYECKOI TabopaTopuy;

- OCHOBaMH MUKPOOHMOIOTHUECKON TEXHUKY;

- METOJaMM TPOBENEHHUS CTAaHAAPTHBIX HUCHBITAHUN IO OMNPENENICHUIO0 TOoKa3arenell (u3HKo-
XUMHUYECKHX CBOMCTB ChIPbS U IPOIYKIUU;
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- METO/JaMH TEXHHYECKOTO KOHTPOJIA IO COOJIOAEHUIO TEXHOJIOTHYECKOW IUCIMILIMHBI B
YCIIOBHAX JEHCTBYIOIIETO0 OMOTEXHOJIOIMYECKOTO IPOM3BOJICTBA.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

1. Beenenue. Onpenenenue, npeaMer, LeNu U 3aadd OMoTexHoaoruu. Mceropus u nepcrneKkTuBb
pa3BuTHs. [IpoayKThl OMOTEXHOJOTHH, UCIOIB3yEeMbIe B MEIUIIMHE, B MUIIEBON MPOMBIIUICHHOCTH, B
CEJIbCKOM XO3sIMCTBE, U1l OXPAaHbl OKPY>KAIOLIEH Cpe/Ibl.

2. O6bekThl OnMoTexHomoru. bakrepuu, rpudbl, BOJOPOCIH, TpocTeiine, BUpychl. KynbTypsl
TKaHell pacTeHMH M >KUBOTHBIX. IlOCTyIuleHME NUTaTENbHBIX BEIIECTB B MUKPOOHYIO KIETKy. THIIbI
NUTAHUS MHUKPOOpPraHu3MoB. BrnusHue (akTopoB OKpyxKaromeid cpeisl Ha JKU3HEAEATEIbHOCTh
MHUKPOOPIaHU3MOB.

3. OcHOBHBIE TyTH OOMEHA BELIECTB U MONydeHHs dHeprur. OOMEeH BemecTB Kak COBOKYITHOCTh
peakuuii katabonuzma u  aHaboiu3ma. CrnocoObl MOJTY4YEHUS MHUKPOOPraHM3MaMU  SHEPrHUH.
OCOOEHHOCTH BIIEKTPOH-TPAHCIIOPTHBIX CHUCTEM PA3JIMYHBIX TPYII MHKPOOPTaHU3MOB. AspoOHOE
IbIXaHUEe, aHa’poOHoe JbIxaHue, OpoxeHue. DoroTpoduble MHUKpoOpraHu3Mbl. OcoOEHHOCTH
OaxkTepraIbHOrO (POTOCHHTESA.

4. 'eHeTHKa, U3MEHUYUBOCTh U CEJIEKLUs MUKpOOpraHu3moB. [loHsaTue o reHorune u ¢eHorune.
Buast usmenumBoctu. Ilonstue o wmyrarenesze. Ilogxonbl K COBEpIICHCTBOBAHUIO OMOOOBEKTOB.
MeTobl KJIETOYHON UHKEHEPUH, METO/Ibl TeHHOIN HHKEHEPHH.

5. Poct W KynbTUBHpOBaHHE MHUKPOOPTaHM3MOB. BHIBI M COCTaB MNHTATENBHBIX Cpel,
UCMOJIBb3YeMbIX JUIsl KYJIbTUBUPOBAHUS MMKPOOPraHM3MOB. HakonmuTenbHble M YHCThIE KYJIbTYphI
MHUKPOOPTaHU3MOB. MeTO/IbI KyJIbTUBHUPOBAHUSI.

6. [loHaTHe 0 BUPYJEHTHOCTHU, KaK CTENIEHU NMaTOT€HHOCTH MUKPOOOB. THUIIBI B3aHMOOTHOIIEHUH
MEXJy MHKPOOPraHM3MaMHd W JPYTMMH OpraHm3mMamMu. [laToreHHble, yCIOBHO TaTOTEHHBIE U
anaToreHHble MUKPOOPraHu3Mbl. Pojib TOKCHHOB B aTOreHe3e HHPEKIMOHHbBIX 32001eBaHU.

7. OcuHoBel ummyHonoruu. I[lonarue 006 uMmyHosormu. CucTeMa HWMMYHHOTO T'OMEOCTa3a.
AHTHreHbl U aHTUTeNa. EcTeCTBEHHBINH U UCKYCCTBEHHBIN UIMMYHUTET. [IoHsATHE 00 HMMYHOJIOIMYECKUX
peakmusix. CoBpeMeHHast UMMyHoOHOTexHOMorus. Kierounast umxenepus. [ mOpuaoMHast TeXHOJIOTHS
HOJIy4EeHUs1 MOHOKJIOHAJIbHBIX aHTUTEN. IMMyHOCEHCOPBI.

8. MmxeHepHble OCHOBBI OWOTexHOJOrMH. [IpUHIMNMANBHAS TEXHOJIOTHYECKas CcXema
OMOTEXHOJOTMYECKOTO  IPOM3BOJCTBA. AmmaparypHoe O(QOpPMIIEHHE MPOLECCOB  BBIPALIUBAHMS
MHUKpPOOPTraHU3MOB. AcenThKa OMOTEXHOJOTHYECKUX MTPOLIECCOB.

9. TexHOMOTMYECKHE OCHOBBI IOJy4yeHHs] MeTabonuTOB. VIH)KeHepHass 3H3MMOJIOTHS.
[TpumeHeHre MMMOOHMITN30BAHHBIX ()EPMEHTOB H KIIETOK.

10. ITonydyeHue BaKMH 1 UMMYHOOMOJIOTHYECKUX IpenapaToB. TE€XHOIOTUU MOTYYEeHUs BaKIIMH
Ha OCHOBE YKMBBIX M MEPTBBIX KJIETOK MUKPOOPTaHU3MOB. BUpycHbIe BakIIMHBI. TE€XHOIOTHS TIOTYICHUS
aHaTOKCUMHOB. ChIBOPOTOYHBIE MTPENapaThl.

11. TlpuknagHas TeHHas W KIeToO4YHas WHKeHepus. Crenuduka TEHHO WHXEHEPHBIX U
rHOpUJIOMHBIX 00BEKTOB. KilOHMpOBaHME TIeHOB MeToJaMH TreHeThyeckod uHxeHepuu. pJAHK-
ouorexHoiorus. OOmue mnpeacraBieHuss o0 HMMyHOXUMUHU. [IpuMeHeHHE HMMYHOXHUMHUYECKHUX
METO/IOB aHaJIM3a B MEAUIIMHE U TEXHOJIOTUH.

12. Ucnonb3oBaHue OMOTEXHOIOTHH JJI PELICHUS SKOJIOTMYeCKUX MpobiaeM. OuncTKa CTOYHBIX
BOJ M oOTXoaaumx ra3zoB. [lepepaGoTka TBepIbIX OTXOAOB C oOpa3oBaHueM Ouoraza. OdHcTKa
NPUPOIHBIX CPEJl OT TEXHOTEHHBIX 3arps3HEHUM.

4. O0beM y4eOHOH JUCHUIJIMHBI

B B B
Bunst yaeGHoI paboThI 3aUETHBIX | aKaJieM. | aCTPOHOM.
SMHMIIAX | Jacax qacax
O01asi TPY10€eMKOCTh IMCHMIUIMHBI 110 Y4eOHOMY IJIAHY 4 144 108
AyIUTOPHBIE 3aAHSITHSI: 0,58 21 16,05
Jlextuu (JIek) 0.28 6 45
[Ipaktnueckue 3anstus (I113) 0.31 15 11,25
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JlabopaTopus - - -

CamocrositesbHas padora (CP): 3,17 114 85,5
CamocTosITeIbHOEC H3YUYCHHE PA3/ICTIOB TUCIIUIUIMHBI 3,17 114 85,5
Buji n”TOroBoro KOHTpOJIsi: IK3aMeH 0,25 9 6,45

AHHOTAUUsA padoyeil NPpOrpaMMbl JUCHUILIMHBI «OCHOBBI 00111l KPUMMHAJIUCTHKH
(b1.B.1.1B.04.03)

1. Henp AUCHMIVIMHBI. NPUOOPETEHHE CTYACHTAMU TAaKUX 3HAHUN, YMEHUH M HaBBIKOB,
CBSI3aHHBIX C UCIIOJIb30BAHUEM KPUMHUHATHCTUYECKUX CPEJICTB U METOJOB B PACKPBITUH, PACCIEIOBAHUU
U TIPEeNOTBPAICHUH MPECTYIUICHWH, OBJAJCHHE OOIUM O0BEMOM KPUMUHAIMCTHYECKUX 3HAHHM,
KOTOPBIMH JOJDKEH oOnajnaTh Oynymuid cyneOHblii skcmepT - XuMmuk. [lpu sTtomM oOyueHue
OPUEHTHPOBAHO Ha (OPMHPOBAHUE Yy CTYACHTOB HCXOJHBIX TEOPETHUECKUX 3HAHWUU, OOIIEero
CUCTEMHOTO IMPEJICTaBJICHUS O KPUMHUHAJIMCTUKE, €€ OCHOBHBIX IOHSATUSIX M KaTeropusx.
[lepBocTeneHHOE BHUMAaHHUE yIENSICTCS MPUKIATHBIM aCleKTaM KPUMHUHAIUCTHKU, €€ MPAKTUICCKUM
BO3MO>KHOCTSIM.

2.B pe3yiabTare H3y4eHHUs IMCUUIIMHBI CTYI€HT J0JIKeH:

Obnadams CIEeAYOIUMU KOMIIETEHIIUAMU:

- ciocOOHOCTh ¥ TOTOBHOCTH OCYIIECTBIISTh TEXHOJIOTUYECKHU MPOIIECC B COOTBETCTBUH C PETIIAMEHTOM
U HUCIOJB30BaTh TEXHUYECKHE CPEACTBA ISl M3MEPEHHS OCHOBHBIX IapaMeTPOB TEXHOJIOTUYECKOTO
npoiiecca, CBOMCTB chipbs 1 npoaykiun (I1K-1);

- CIIOCOOHOCTb NMPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUS IMPU Pa3pabOTKe TEXHOIOTUYECKHX
IPOIIECCOB, BHIOMPATh TEXHUUYECKUE CPEICTBA U TEXHOJOTHH C YYETOM 3KOJOTHUYECKUX MOCIEICTBUI MX
npumenenus (I1K-4);

- TOTOBHOCTb HCITOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKUX JIEMEHTOB, COSIMHEHUI U MaTePHAaJIOB HA UX
OCHOBE JUIs peleHus 3a1ad npodeccuonanbHoit aesreapHocTu (ITK-18).

3nams:

— OCHOBHBIE TIOJIOXKEHHUS TEOPUU KPUMHUHAIMCTUKU, TOJOXKEHUS KPUMHHATUCTHUECKON
TEXHHUKH, TAKTHUKH, METOJIUKH PACKPBITUS ¥ PACCIICIOBAHMSI OTACIBHBIX BUIOB MPECTYIUICHHIA,

— CHCTEMYy KPUMHUHAIMCTUYECKOW TEXHUKH C aKIIEHTOM Ha CIelHalbHbIe 3HAHUS B 0OJACTH
XUMUH;

— OCOOEHHOCTHM TPUMEHEHHUS TEXHUKO-KPUMHHAIMCTHUYECKUX CPEICTB M METOJOB TpH
PaCKpBITHU U pacciieI0BaHUU MPECTYIUICHUIH;

— CHCTEeMY U OCOOEHHOCTH (PYHKIMOHHPOBAHUS OCHOBHBIX BHJIOB KPUMUHAIUCTUYECKUX,
OTIEPATUBHO-CITPABOYHBIX, PO3BICKHBIX YICTOB;

— o0IIMe MPUHIIMITBI TNIAHUPOBAHUS PaccieI0BaHUS MPECTYIICHHI.

Ymems:

— TMPUMEHSATh TEOPETHYECKHE 3HAHUS 0 OCOOCHHOCTSIM TaKTUKH OCHOBHBIX CJIEICTBEHHBIX

JEHCTBHH, MPOBOJUMBIX C YUACTHEM CIICIIHATTUCTA-XUMUKA;
Braoems:

— OCOOEHHOCTSMHM TAKTUKH OCHOBHBIX CIIEJCTBEHHBIX JEWUCTBUH, MPOBOIAUMBIX C Yy4acTHEM
CHeHualINCTa-XUMHUKa;
— OCHOBAaMM TAaKTUKH Ha3HAYCHUA W IMPOU3BOACTBA CYI[€6HBIX OKCIICPTU3 U NPCABAPUTCIBbHBIX
HCCIIeIOBAHUIM;
— OCHOBHBIMU ITOJIOKCHUSIMHA KpHMHHaHHCTHLIeCKOfI MCTOOWKHU pacCCICAOBaHUSA HpeCTyHHeHHﬁ;
3. Kparkoe conep:kaHue TUCHUIJIHHBI:
OCHOBHBIe TIOJIOKCHUA 06[116171 TCOPHUHU KPUMHHAITIUCTHUKHU, ITO0JIOKCHUU KpI/IMHHaHHCTI/I‘{eCKOﬁ TCXHHUKH,

TAKTUKH, MCTOAUKU PACKPBITUA U PACCICJOBAHUUN OTACIBbHBIX BUAOB HpeCTynHeHHﬁ.

Cucrema KpHMHHaHHCTHHCCKOfI TeXHUKH. MecTo CricnuaJlIbHBIX 3HAHUW B 00JIaCTM XUMHUH B
KpHMHHaHHCTH‘leCKOﬁ TCXHHUKCE. HpI/IMCHCHI/Ie TCXHUKO-KPUMUHAIIUCTUICCKUX CPEACTB U MCTOHOB IIpU
PacCKpbITUN u paccieioBaHnn HpeCTynJ’IeHHﬁ. OcobeHHOCTH (bYHKI_II/IOHI/IpOBaHI/I}I OCHOBHBIX

KPUMUHAIUCTHUYICCKUX, OICPATUBHO-CIIPABOYHBIX, PO3LICKHBIX 1 MHBIX (1)OpM YUE€TOB.
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TakTrka TPOBENCHHS OTMCIBHBIX CICACTBCHHBIX ACHCTBUH. TaKkTWKa ydacTHs CIICIIHANCTA-XHUMHKA B
MIPOBEICHUH CIICJICTBEHHBIX JEeWCTBHMA. TakTWKa Ha3HAYCHHWS W TMPOW3BOJACTBA CYMEOHBIX OKCIEPTH3 U
MIpeIBapUTENbHBIX HcciiefioBaHuil. OOImee mpeacTaBiIeHWe O IUIAHUPOBAHUHM PAcCIeOBAHUS IPECTYIUICHHUH.
OCHOBHBIE TTOJIOKEHUST KPUMHHAIHCTUIECKON METOINKH PACCIIEOBaHUS MPECTYIICHAN.

4. O0beM y4eOHOH JUCHUILIMHBI

B B B
Bunpl yueOHoI paboThI 3aUETHBIX | aKaJeM. | aCTPOHOM.

eIUMHHIIAX | Yacax yacax
O0masi Tpy10eMKOCTh JIHUCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 4 144 108
AyIUTOPHBIE 3aHATHSI: 0,58 21 16,05
Jlexumu (Jlek) 0.28 6 45
IIpakTnueckue 3ansatus (113) 0.31 15 11,25
JlabGopaTopus - - -
CamocrositesbHas padora (CP): 3,17 114 85,5
CaMocCTOsTEIbHOE U3YUEHUE PA3/IETI0B IUCIUILIUHbI 3,17 114 85,5
Bua HTOroBOro KOHTPOJIsi: YK3aMeH 0,25 9 6,45

AHHOTanus padoyeil nporpamMMbl JUCUUIIMHBI «TeopHus TeXHOJIOrHYECKUX MPOLECCOB
MoJIy4YeHHus1 OMoIoruveckn akTuBHbIX BemecTs» (b1.B.1./1B.05.01)

1. Heap auCHMIUIMHBL: (GOPMHUPOBAHHE y OOYYAIOUIMXCS CHCTEMATH3MPOBAHHBIX 3HAHHHA O
KOJINYECTBEHHBIX 3aKOHOMEPHOCTSAX MPOTEKAaHMsI XMMHUYECKMX peakUUi W BIMSHUM Pa3IMYHbIX
(GakTOpOB Ha CKOPOCTh M HAalpaBlIEHUE B3aUMOJCHCTBUS, MOBBIIIEHHE MPO(PECCHOHATBHBIX
KOMIIETEHIIUH B OO0JIACTM TEXHOJOTMM TOHKOI'O OPraHMYECKOro CHHTe3a OHOJIOTMYECKH AaKTHBHBIX
BEILIECTB.

2.B pe3ysabTare H3y4YeHHUs JMCUHUIIIMHBI CTYEHT J0JIKeH:

Obnadams CIEIYIONUMU KOMITETCHIIUSIMU:

- CIOCOOHOCTh ¥ TOTOBHOCTh MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH
B npodeccuonanbHoi aestenproctu (OITK-1);

- TOTOBHOCTb MHCIIOJIb30BaTh 3HAHUSA O COBPEMEHHOM (U3MYECKON KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA IS IIOHUMAaHUSI OKPYKAIOIIEro
mupa u siBieHnit npuposl (OI1K-2);

- CIIOCOOHOCTh M TOTOBHOCTH OCYIIECTBJISITH TEXHOJOTWYECKHH IPOIECC B COOTBETCTBUHU C
perjiaMeHTOM M HUCHOJb30BaTh TEXHUYECKUE CPEICTBA JUISI HM3MEPEHHMS OCHOBHBIX MapaMeTpoOB
TEXHOJIOTMYECKOT0 MPOLECCa, CBOMCTB ChIPhs U MMPOAYKIIMHU (TIK-1);

- TOTOBHOCTb NPUMEHSATh AaHATUTHUECKUE U YMCIICHHbIE METO/Ibl PEIICHNUs TOCTABICHHBIX 3aJ1a4,
UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIlMOHHBIE TEXHOJIOTHUH, MPOBOJUTH 00pabOTKYy HMHpOpManuu ¢
UCITOJIb30BAaHUEM MPUKIIAJHBIX TMPOrPaMMHBIX CpPEACTB cdepbl NpOPecCHOHATBHON esTETbHOCTH,
UCTIOIB30BaTh CETEBHIE KOMITBIOTEPHBIE TEXHOJIOTMHM M 0a3bl NAaHHBIX B CBOEH MpPOeCCHOHATBHOU
001acTH, MaKeThl MPHUKJIAAHBIX MPOTrPaMM JUIs pacdyeTa TeXHOJIOTHYECKHX MapaMeTpoB 000pyIOBaHMS
(IIK-2);

- CHOCOOHOCTh MNPHHMMATh KOHKPETHBIE TEXHMYECKHE peLIeHHs TMpu  pa3paboTke
TEXHOJIOTUYECKAX TIPOIIECCOB, BBIOMpATh TEXHUYECKHE CPEIACTBA M TEXHOJOTHH C YYETOM
HKOJIOTHUECKUX MOCTEICTBUI UX MTPUMEHEHHS (TIK-4);

- CcrocoOHOCTh TIPOBOJUTH AHAIU3 CHIPhs, MAaTEPHAJIOB U TOTOBOW MPOAYKIIHH, OCYIIECTBIISATH
OLIeHKY pe3yabTaToB ananuza (I1K-10);

- CHocOoOHOCTh IUIAHWPOBATH W TPOBOIUTH (U3WYECKHE W XHUMHYECKHE DKCICPUMEHTHI,
OPOBOJIUTH O0pabOTKY HMX pE3ylbTaTOB M OILEHMBATh MOTPEUIHOCTH, BBIIBUraTh THUIOTE3bl U
YCTAaHABJIMBATh TPAHUIBI HMX TPUMEHEHHUS, TPHUMEHSATh METOIbl MaTeMaTHYECKOTO aHaliu3a M
MOJIETTMPOBAHMSI, TEOPETUIECKOTO U dKCIIepuMeHTaIbHOro uccienosanus (I1K-16).
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3uame:

- METOJbl OpraHM3alMy W MPOBEACHUS KUHETHYECKUX HKCIIEPUMEHTOB IIpU HCCIEIOBAaHUU
CJIO’KHBIX OPTaHMYECKUX PEAKLUH, TPUMEHSIEMBIX B CHHTE3€¢ OMOJIOrMYeCKH-aKTUBHBIX BEIECTB;

- METOJbl, UCHOJIb3YIOUIUE KOPPEISILUOHHBbIE YpPAaBHEHMS, NPUMEHSIEMbIE IS HCCIEAOBaHUS
KMHETUKU U MEXaHU3Ma OPraHUYECKUX PEaKLIU;

Ymemn:

- UIHTEPIIPETUPOBATh JAHHBIEC, IIOJIyYCHHBIE B PE3YJIbTAaTE KUHETUYECKUX UCCIIEIOBaHUM;

- Ha OCHOBaHMHM COOCTBEHHBIX WM JINTEPATYPHBIX ITAHHBIX PACCUUTHIBATH U TMPEACKA3bIBATh
BIIMSIHAE TE€X WM UHBIX (PAKTOPOB HAa CKOPOCTh U HAIIPABICHUE PEAKIINU;

- IUTAaHUPOBATh KHHETHUECKHUE UCCIIEIOBAHMS U BHIOMPATh ONTUMANIBHYIO CXEMY HX MPOBEICHUS;

Braoemy:

- MeToJlaMu 00pabOTKH W MHTEPIPETalry SKCIEPUMEHTAIbHBIX JAHHBIX, MOJIYYEHHBIX B XOJ€
UCCJIEI0OBAHNS IIPEBPALLECHUN OPTaHUYECKUX BEILECTB;

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

1. Benenue. Ilpeamer u 3agaun Kypca, B3aUMOCBSI3b TEPMOJMHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTEH MpPOTEKaHUSI OPraHUYECKUX peaKlIuid ¢ XUMUYECKOW TEXHOJOrueil OUOIOTHYecKu-
akTuBHBIX BemecTB (BAB).

2. Kunernyeckue METOABI HCCIENOBAHUS M OMHCAHMUS OpraHuueckux peakiuid. CrocoOsl
KOJIMYECTBEHHOTO OIMCAHMS IPOLEcCa B XMMHMHM M TEXHOJIOTMM TOHKOI'O OpPraHMYECKOro CHHTE3a.
MeToapl W3y4deHHMs] KUHETHKM XMMHUYECKUX peakuuid. TpebGoanust k skcnepumenty. OOpaboTka
HKCIIEPUMEHTANBHBIX JaHHBIX. HTErpanbHble n nuddepeHnnanbHbie METOIbI.

3. UccnenoBanue U KHHETUYECKUE 3aKOHOMEPHOCTH OOPATUMBIX U CIIOXKHBIX pEaKIui

3aKOHOMEPHOCTH TPOTEKaHHsI OOpPATHMBIX PEaKIUil pa3HBIX IMOPAIKOB HAa NpPUMEpPE CHHTE3a
BAB. DOkcnepuMeHTalbHBIE METOJABI  HCCIENOBaHUS  O0paTuMbiXx peakuuii. [lapannensHble,
1ocJieI0BaTeNbHbIE U MOCIEI0BaTeNIbHO-TIapajlyiebHble peakiuu B TexHosnoruu bAB. Kunernueckue
3aBHCHUMOCTH, COOTHOILIEHHWE TPOAYKTOB, nuddepeHnanbHas U UHTErpalibHas CEIEKTUBHOCTH.
OKCHEepUMEHTAJIbHBIE METO/bl U3YUEHUS CIIOKHBIX PEaKLUi.

4. KoppensuuonHsle ypaBHeHUs. KoppenslMOHHbIE 3aBUCUMOCTM U HUX HPUMEHEHHE s
U3y4eHHs] MEXaHW3MOB OpTraHWYeCKWX peakiuil. [IpuHOUN JWHEHHOCTH CBOOOTHBIX JHEPTHIA.
VpaBuenue I'amera um  Tadra. [IpakTHueckoe 3HaYeHHWE M HCIOJIb30BAaHHME KOPPEISLMOHHBIX
3aBUCHMOCTEH B MCCIICIOBAHUHM KMHETHMKM M MEXaHW3Ma OpPraHMYECKUX peakuuil. BiusHue cpeasl Ha
CKOpPOCTh OpPraHMYECKUX peakiuil B pacTBopax. KonmnuectBeHHBIN ydeT 3¢ (eKToB cpelibl Ha CKOPOCTh
xuakoasHelx peakuuil Mcnonb3oBaHue (u3Mueckux Mojeneil U KOPPESIMOHHBIX YpaBHEHUH,
OIUCBIBAIOIIME BIMSAHUE CPEAbl HA CKOPOCTh peakuuu. IIpuMepnl KOIMYECTBEHHOIO ydeTa BIUSHUU
CTPYKTYpBl pe€areHra M cpeasl Ha CKOpOCTh peakuuu B TexHosornun BAB. Tepmoaumnammueckue
aCIEeKThl KOPPEISLMOHHBIX YpaBHEHHH. V30knHeTn4yeckue cooTHoumeHus. Onucanne 0JHOBPEMEHHOTO
BIIMSTHUS] HECKOJIBKUX (PaKTOPOB Ha CKOPOCTh OPraHUYECKUX PEaKLUi.

5. 'omoreHHbIi KaTaiau3 B opranndeckoil xumuu. Knaccudpukanus roMOreHHOKaTaIuTHIeCKUX
pEaKUUii W NOpUMEPHl pPEANU3alMy PA3HbIX THUIIOB TOMOTEHHOTO Karainu3a B TexHonorun bBAB.
KuCIOTHO-OCHOBHBIN, METAJUIOKOMILJIEKCHBIH U (DepPMEHTATUBHBIA KaTanu3. ABTOKAaTAIUTHUYECKHE
peakuMu B XUMHUYECKOH TexHoioruu. OOmme 3akoHOMepHOCTH. OCOOEHHOCTH KHUHETHYECKOIO
ONMCAHUA. DKCIIEPUMEHTAIIBHBIE METO/IbI UCCIIEIOBAHUS.

4. O0beM y4eOHOMH JUCHHILINHBI

B 3auernbix | B akagem. | B akagem.

Bunet yueGHoI paboTh eANHULAX yacax yacax
O0mas Tpy1I0eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144 108
AyIUTOPHBIE 3aAHITHSI: 0,56 20 15
Jlexruu (JIek) 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,33 12 9
JlabopaTopus - - -
CamocrositesbHas padora (CP): 3,19 115 86,25
CaMOCTOSTEIbHOE U3YUCHUE PA3JICTIOB IUCITUTUTHHBI 3,19 115 86,25
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\ Buja koHTpOJISI: IK3aMeH \ 0,25 \ 9 \ 6,75 \
AHHOTanus padoueil mporpamMmsl JucUUNINHBI «Ko10MIHAS XUMUS TOBEPXHOCTHO-
AKTHBHBIX BEIECTB H BHICOKOMOJIEKYJIAPHBIX coenuHenuit» (b1.B.1./[B.05.02)

1. Heab qucuMnauHbl: (HOpMUPOBAHME Y OOYHYAIOUIMXCS CHCTEMATU3MPOBAHHBIX 3HAHMHA 00
O0COOEHHOCTSIX MOBEACHUS NIOBEPXHOCTHO-aKTUBHBIX BellecTB (IIAB) Ha paznuuHbIX rpaHunax paszaena
a3, 0 KOJUIOMJIHO-XMMUYECKUX CBOMCTBaX BBICOKOMOJEKYJSApHBIX coeauHenuil (BMC), o cnocobax
cTabunm3anuu aucriepcHbix cucreM npu nomomu [TAB u BMC.

2.B pe3yibTare H3y4eHHs JMCUHUIIIMHBI CTY/ICHT J0JIKeH

Obaadoamse CIENYIOIMA KOMIIETCHIIUSIMH:

- CHOCOOHOCTh ¥ TOTOBHOCTh UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCLUIIIMH
B nipodeccuonanbHoi nestenbHocT (OIMTK-1);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUSA O COBPEMEHHOM (U3MUECKOM KapTHHE MHUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUU BEIIECTBA JUIsl IOHUMAaHUsl OKPYXKAIOIIEro
mupa u sBiaeHuit npupozasl (OITK-2);

- CIIOCOOHOCTh M TOTOBHOCTH OCYIIECTBJISTH TEXHOJIOTMYECKHH IPOLECC B COOTBETCTBUHU C
pErIaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEACTBA JUISI M3MEPEHMs] OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOT0 MPOLECCa, CBOMCTB CHIPbs U NPOAYKIIMH (TIK-1);

- TOTOBHOCTb NIPUMEHATh AHAIUTUYECKUE U YUCIICHHBIE METO/IbI PEILIEHUS ITOCTABJICHHBIX 3a7ad,
UCTIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUH, MPOBOIUTH 00pabOTKYy HMH(OpPMALUU C
UCIOJIb30BAaHUEM MPUKIIAJHBIX IMPOrPaMMHBIX CPEACTB cdepbl NPOPecCUOHATBHON EesATEIbHOCTH,
UCTIOJIb30BaTh CETEBHIE KOMITBIOTEPHBIE TEXHOJOTMHM M 0a3bl JaHHBIX B CBOEH MpO(dhecCHOHAIBHOM
001acTH, MaKeThl MPUKJIAAHBIX MPOrpaMM [yl pacdyeTa TEXHOJIOTMYECKHUX MapaMeTpoB 000pyIOBaHUs
(IIK-2);

- CHOCOOHOCTh MNPHUHMMATh KOHKPETHbIE TEXHMYECKHE pELIeHHs Mpu  pa3padoTke
TEXHOJOTMYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA U TEXHOJOTUM C YYETOM
9KOJIOTMYECKUX TOCIEACTBUN UX TPUMEHEHHUS (ITK-4);

- crocoOHOCTh TPOBOJHUTH AHAIU3 CHIPHSI, MAaTEPHAJIOB U TOTOBOW MPOAYKIHH, OCYIIECTBISATH
OLIEHKY pe3yabTaToB ananusa (ITK-10);

- CIOCOOHOCTh IUIAHMPOBAaThb W MPOBOAMTH (U3MUECKUE U XHUMHMUYECKHE HKCIEPUMEHTHI,
OPOBOJIUTH OOpabOTKY HMX pE3yJbTaTOB M OLEHMBATh MOTPEUIHOCTH, BBIIBUraTh THUIOTE3bl U
YCTaHABIMBAaTh TPAHUIBl UX TIPUMEHEHMs, MPUMEHITb METOAbl MaTeMaTU4YeCKOro aHaiau3a |
MO/ICIIUPOBaHHMSI, TCOPETUIECKOTO U dKCIIepUMeHTa bHOrO nccnenoBanus (I1K-16).

3namey:

- COBpEMEHHbIe IpeacTaBieHus 00 ocodeHHocTsx cTtpoenus IIAB u BMC;

- COBPEMEHHBIE NPEACTABIEHUS O TEPMOJUHAMHUKE TIOBEPXHOCTHOTO CJIOS;

- COBPEMEHHBIE TEHJICHIIUHN Pa3BUTHSI HAHOTEXHOJIOTUI;

- OCHOBHBIE CIOCOOBI MOJIyUYEHHs] U CTaOMJIM3alUU JUCIIEPCHBIX cUCTeM, cojepxamux [TAB un
BMC, obnactu mpuMeHEHUs TaKUX KOMIIO3UITUH;

- OCHOBHBIE MeTObI aHanu3a [1AB;

Ymems:

- BbIOpaTh HanboJee TEXHOJOTHYECKH MPUMEHUMYIO CXEMY MOJyYeHHs AUCIIEPCHOM CUCTEMBI C
3a/laHHBIMH XapaKTePUCTUKAMU;

- 000CHOBATh MPUMEHEHHE PA3INYHBIX CTAOMIIN3aTOPOB MIPU MOJYYEHUN AUCTIEPCHON CUCTEMBI;

Bnaoempy:

- OCHOBHBIMH METOJaMHU KOJUIOMJHOM XUMHMHM TIpU pa3pabOTKE COCTaBOB pPAa3IMYHOTO
Ha3Ha4YeHUsl; JTaOOPaTOPHBIMU METOJMKAMH HCCIIEIOBaHUS BOJHBIX M HEBOJHBIX pacTBOpoB [IAB u
BMC.

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:

Bsenenue

OcobGennoctu crpoenusi [IAB u BMC. ®opmupoBanue M CTpOEHHE MOBEPXHOCTHOIO CIIOS.
[TousTus 0 MUpUIBHON 1 TMOPOOHOH TUCTIEPCHON CUCTEME.
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Ancop6rus I[TAB u BMC Ha pa3nuyHbIX TpaHunax paszaena ¢as

Ocob6ennoctu aacopoumu [IAB wm BMC Ha >XMIKMX ¥ TBEpPABIX TOBEPXHOCTSIX.
Tepmoaunamuyeckoe omnucanue ancopOruu. Knaccudukanms w aHanu3 W30TEpM  aacopOIuu.
AncopOunoHHbIe TUICHKU. [IeHBI.

Moaudukanus TBepabIX moBepxHocter npu nomouin [IAB u BMC.

lunpodunuzanusa u runpodobdbuzanus TBepAbIX NoBepxHocTed. M30TepMbl cMauMBaHHUS U HX
a"anuz. Meroj [ucmana.

IMuapodunsHo-munodunsueiit 6ananc. Yucna I'JIb. [Tapamerp ymakoBku.

[Monstue o mkanax ['JIb. Merons 'pudduna u [[pBuca nns pacyera uucen ['JIb. ['mapodunsHo-
0JIe0(MIbHOE COOTHOIICHHUE.

Kputnueckast konnenTpanus munemniooopazosanus (KKM).

Tepmoaunamuka muremooopazoBanus. @akropel, Biusronue Ha KKM. Temneparypa Kpadra.
CoBpemeHHble npecTaBiieHus o comoodunuzanuu. Hosele noaxonas! Pycanosa. Be3ukyibl.

PactBopsl monumepos.

TepMoaMHaMHUECKU IOAXOJ K OIMCAaHUIO pPACTBOPOB moiauMepoB. HanMmonexyisapHbie
ctpyktypsl. Teopusa @nopu-Xarruuca. Temneparypa diopu.

Onpenenenre MOJEKYISIPHOM MacChl.

Meroasl  omnpeneneHuss  MOJeKyJlsipHoM M munemwisipHo  Maccel  [IAB u BMC.
@®paKIMOHUPOBAHKE OJUMEPOB. MOJIEKYIIPHO-MACCOBOE PACIIPEIETICHHE.

JHucnepcHsie cuctemsl, ctadbunusupoBannbie [IAB u BMC.

Owmynbcuu. [lonbop crabunuszaropa. Mukposamynbeuu. Cycnensuu. [IpumeHenune qucnepcHbIX
cucreM, ctadmmsupoBaHHbeix [IAB u BMC.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3agernbix | B akagem. | B akangem.

Bunsl yueOHoM paboThl eIMHUIIAX qacax yacax
OO0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144 108
AyIUTOPHBIE 3aHITHSI: 0,56 20 15
Jlexumu (Jlek) 0,22 8 6
[Tpaktnueckue 3ansatus (I13) 0,33 12 9
JlaGopartopus - - -
CamocrosiTtesbnas pa6ora (CP): 3,19 115 86,25
CaMoCTOSITENIbHOE U3YUYEHUE PA3AEIO0B TUCIUIUIHHBI 3,19 115 86,25
Buja koHTpOJS: JK3aMeH 0,25 9 6,75

AHHOTanus pado4eil NporpaMMsl AMCOHUIIMHBI « KpuMuHATHCTHYECKast IKCIIEPTH3A
HAPKOTHMYECKHX CPe/ICTB, ICUXOTPONMHBIX, CHIIbHOAEHCTBYIOIIMX, I0BUTHIX BelIeCTB H
npekypcopos» (b1.B./1B.05.03)

1. Hesn W 3agaum JUCHUIUIMHBI - TPUOOPETCHHE CTYJCHTAMHU CICIHUATbHBIX
MO3HAHUK B 00JIACTH MCCIICIOBAaHUS HAPKOTHYECCKHX CPEJCTB, MICUXOTPOITHBIX, CHIBHOICHCTBYIOMINX H
STOBUTBIX BEIICCTB U HapaOOTKa MUHMUMAJIbHO HEOOXOJUMBIX MPAKTUUYCCKUX YMEHHH M HABBIKOB JIJIS
yYacTHUs B BHIMIOJTHCHUH SKCIIEPTH3 110 3TOU CHEIIHATLHOCTH.

2. B pe3yabTrare n3ydyeHusi TUCHUIIJIMHBI CTYEHT T0JIKEH:
Obnadams CIETYIONTUMA KOMITETCHIIHSIMU:
- CIOCOOHOCTh M TOTOBHOCTH HCIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IMCIMILIAH B
npodeccuonanproi aesteabroctu (OITK-1);

97



- TOTOBHOCTh HCITIOJB30BaTh 3HAHUS O COBPEMEHHOW (PU3MYECKOW KapTUHE MUPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA JJI MOHMMAaHUS OKPY’KAIOLEro MHUpa U SBICHUN
npuposl (OIMK-2);

- CIIOCOOHOCTh U TOTOBHOCThH OCYIIECTBIISATH TEXHOJIOTMUECKU MTPOLIECC B COOTBETCTBUH C PErilaMEHTOM
U HCIIOJIb30BaTh TEXHUYECKHUE CPEACTBA JJISI M3MEPEHHs] OCHOBHBIX IAPAMETPOB TEXHOJIOTHYECKOTO
npoiiecca, CBOMCTB CoIpbst 1 poaykiuu (ITK-1);

- TOTOBHOCTHh TPUMEHSTh AHAIUTUYCCKUE M YHCICHHBIC METOJbI PEIICHHS IMOCTABJICHHBIX 3aj1ad,
UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH, MPOBOIUTH 00pabOTKy HMHMOpMALUU C
UCTOJIb30BAaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CpPEACTB cdepbl MpopeCcCHOHATBHON eATeNbHOCTH,
UCIIOJIb30BaTh CETEBble KOMIIBIOTEPHBbIE TEXHOJOTMM W 0a3bl JaHHBIX B CBOell MpodeccnoHanbHON
001aCTH, TMaKEeThl MPHUKJIAJAHBIX MPOTPaMM JUIS pacdeTa TEXHOJIOTUYECKUX MapaMeTpoB 000pyIOBaHUs
(IIK-2);

- CIIOCOOHOCTHh NMPUHUMATh KOHKPETHBIC TEXHUYECKHE PEIICHUS IMPU Pa3padOTKE TEXHOJIOTUYESCKUX
MIPOLIECCOB, BBHIOUPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTHH C YYETOM 3KOJOTUYECKUX MOCIEICTBUN UX
npumenenus  (I1K-4);

- CIOCOOHOCTHh MPOBOAMUTH AHANU3 ChIPbs, MATEPUAIIOB U TOTOBOM MPOIYKIUH, OCYIIECTBISATh OLEHKY
pesyabTaroB ananu3a (I[1K-10);

- CIIOCOOHOCTH IUJIAHHPOBATh M TMPOBOAUTH (U3UYECKHUE M XUMUYECKUE SKCIEPUMEHTHI, MPOBOAMTH
00pabOTKy WX pe3yJabTaTOB M OLEHHBATH IOTPEIIHOCTH, BBIABHTaTh THUIOTE3bl M YCTaHABIMBATH
TPaHULBI WMX TPUMEHEHUS, MPUMEHATh METOJbl MaTEeMaTHYeCKOro aHaiu3a M MOJCIUPOBAHUSA,
TEOPETHYECKOT0 U 3KCIepuMeHTalbHOro nccienoanus (I1K-16).

3namo:

- OCHOBHBIE aHATOMO-MOP(OJOTHYECKHE NPU3HAKH HAPKOTUKOCOJACPKAININX PpACTCHUH U
U3TOTOBJISIEMBIX U3 HUX HAPKOTUYECKUX CPEJICTB;

- 0COOEHHOCTH TEXHOJOTHMYECKUX TNPHEMOB, NMPUMEHSEMBIX NPH HE3aKOHHOM HW3TOTOBJICHHUU
Haubosee pacHpoOCTPAaHEHHBIX HAPKOTHUECKUX CPEICTB W ICUXOTPOIHBIX BEIIECTB B KYCTAapHBIX,
71a00PATOPHBIX U IPOMBIIUICHHBIX YCIOBHSIX;

- TeXHUKY 0€30MacHOCTH MpU padoTe ¢ OMOIOTHYECKU aKTUBHBIMU XMMUYECKHUMH BEIIECTBAMH,
OCHOBBI TICPBUYHOW MEIUITMHCKON TOMOIIM MPU OTPABJICHUSX U XUMHUYECKHUX OXKOTaxX, B TOM YHUCIIE, -
KOHKPETHBIMU BEIIECTBAMU;

- TIpaBWJIa OCMOTpA, U3BATHS M YIMAKOBKH COOTBETCTBYIOIIMX BEIIECTBEHHBIX OKA3aTebCTB,
MpOBEJICHUS 0TOOpa MPEACTABUTENBHBIX IPOO JIJIsl aHAaIN3a, MpaBUiia UCTIOIB30BaHUS IKCIPECC-TECTOB U
PEaKTHBOB;

- 0COOEHHOCTH PAabOTHI CO CIEIOBBIMU KOJMYECTBAMHU BEIECTB, BO3MOXHOCTH HpPUMEHEHHUs
HEepa3pyIIAONIET0 aHallu3a U MPAKTHYECKHE TPUEMBI, HallpaBJIeHHbIE HA MUHHMAaJIbHOE MOBPEKICHHE
oOpa3sia;

- METOIWKH HCCIICIOBAaHUS HAPKOTUYECKUX CPEICTB, TICHXOTPOIHBIX, CHILHOJICHCTBYIOIIUX W
SATOBUTHIX BEIIECTB CHHTETUYECKOTO M PACTUTEIHHOTO IMPOUCXONKACHHS, METOIUYECKHE MOAXOMABI K
MCCIICIOBAaHHUIO UHBIX OMOJIOTHYECKH aKTUBHBIX BEIECTB;

-  TPUHLUIBL  TPaAaMOTHOM  HMHTEpHpeTallid  TOJYYEeHHBIX JIaHHBIX W  [PaBUIbHON
KPUMHHAITHCTHYIECKOH OIICHKH PE3YyIIbTaTOB UCCIICAOBAHMIA.

Ymems:

- BBIOMPATh ONTUMAIIBHBIA XOJI HCCIIEIOBAaHUS BEIIECTBEHHBIX JOKA3aTEIBCTB B 3aBUCIMOCTH OT
00CTOSITENLCTB JieTia, MPEAOCTABICHHBIX MaTEPHATIOB U PEIIaeMbIX BOIPOCOB;

- OCMaTpWBaTh  BEIIECTBCHHBIC  JOKA3aTeNbCTBA, BBIBIATH  CIEJAOBBIE  KOJIHYECTBA
HApPKOTUYECKUX CPEACTB, MICUXOTPOIHBIX, CUIBHOJCHCTBYIONINX U SIOBUTHIX BEIIECTB HA Pa3IUYHBIX
MaTpHIlax, U36IMaTh 00PA3IbI ISl HCCIIEOBAHUS;

- U3y4aTh MPUPOIY, MOPQOIOTHI0O U APYrue XapaKTEPUCTUKU COOTBETCTBYIOIIUX OOBEKTOB
METOJIOM ONTHYECKOH MUKPOCKOITHH;

- QaHANTM3UPOBATh XUMUYECKUH COCTaB OOBEKTOB Ha KAYECTBEHHOM U KOJHUYECTBEHHOM YPOBHE, B
TOM YHCJIe, C MPUMEHEHUEM HHCTPYMEHTABHBIX aHATUTUIECKAX METOJIOB UCCIICTOBAHMS,

- YMETh HHTEPIPETUPOBATH MOTydaeMbIe XpoMaTorpaduueckue U CreKTpaibHble JaHHBIE,;

98



- pemarb BOIpPOCHI, OTHOCSAIIMECS K OKCIEPTHU3E HAPKOTUYECKUX CPEICTB, IICUXOTPOIHBIX,
CUJIBHOJCHCTBYIOIIUX U SIAOBHUTBHIX BELIECTB, B TOM YHCIIE CBSI3aHHBIE C YCTAHOBJIICHHEM: IPHUPOJIBI
00BEKTOB U UX JU(QepeHIMPOBAHNEM, ONPEACICHUEM Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa,
OoOHapyKEHHEM CJIEJJOB OOBEKTOB, UX OTHECEHMIO K 3aKOHOJATEIbHO KOHTPOJIMPYEMBIM AUCIO3ULIMSM,
OTIpeIeIEHUEM OTHOPOIHOCTH 0OBEKTOB MEX1y OO0 U T.II.

- BBICTIATh KPUMUHAIMCTUYECKH 3HAYMMBbIE NIPU3HAKHU HCCIIEyEMbIX 00BEKTOB, (OPMYIUPOBAThH
KOPPEKTHBIE 000CHOBAHHBIE BBHIBO/IBL.

Braoemy:

- TEPMHUHOJIOTMEH, NMPUMEHSIEMOM B JKCIEPTU3€ HAPKOTUYECKUX CPEACTB, IICUXOTPOIHBIX,
CHWJIBHOJCHCTBYIOIUX U SOBUTHIX BEILECTB;

- MeToJaMH OOIel XHMMHHU, ONTHYECKOM MHKPOCKONHMH, a TaKkKe — HHCTPYMEHTAJIbHBIMU
AHAJTUTUYECKUMH METOJJaMU, HEOOXOJUMBIMU IIPH aHAJIN3€ COOTBETCTBYIOIUX OOBEKTOB;

- YaCTHBIMH METOAMKAMHU aHAIHM3a U MPOOOIOATOTOBKU OOBEKTOB, COAEPIKAIINX HAPKOTHUECKUE
CPEICTBA, IICUXOTPOIHBIC, CUIBHOICHCTBYIOIIME M SAOBUTHIE BEIECTBA, B TOM YHCIE LEJIEBON
OKCTPAKUUH, TaOJIETUPOBAHUS U T.1.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

HopmatuBHo-ipaBoBble  akThl P®, perynupyromue NpOBEICHHE KPUMHHAIUCTUYECKON
skcneptusbl HCIICSAB. Mertoauuecko-uHdopMaliioHHOE O0ecliedeHrue JaHHOIO BHUAA HKCIEPTH3.
Mecto skcnmeptuszbpl  HCIICAB  kak  Bujga  KpUMMHAIUCTHUECKHMX — 3kcneptu3.  Haumbonee
pacnpoctpanenusie HCIICAB B He3akoHHOM o6opote Ha Tepputopun Poccuiickoit ®Denepamuu.
AHATOMO-MOP(OJIOTHUECKOE UCCIIETOBAHIE HAPKOCOJAEPKAIUX pacTeHH W TpuboB. Ot6Gop 1mpod mpu
uccienosannn HCIICSB. Kpumunanuctuueckoe uccienopanue HCIICAB meromamun TCX u TCX-
neacutomerpun. Kpumunamucruyeckoe wuccnenosanue HCIICAB meromom  BbICOK03(pPEeKTHBHOIM
KHUJIKOCTHON Xpomarorpaduu. Meroauku xonudectBeHHoOro ompeaenenus HCIICSAB meromom razo-
KUAKOCTHON xpomatorpadpuu. Kpummunanuctuueckoe wuccinenosanue HCIICSAB meromom raszosoit
Xxpomarorpauu ¢  Macc-CeNEeKTUBHBIM JETEeKTUpOBaHMEM. KpUMHUHAIMCTHYECKOE HCCIIe0BAaHUE
HCIICAB metonamu UK u Y® cniekrpomerpun. [IpuMenenne METo10B SMUCCUOHHOTO CIIEKTPaIbHOIO,
aTOMHOI0 abCOPOLIMOHHOTO, PEHTI€HO-(PIYOPECHEHTHOTO U PEHTI€HOBCKOIro (ha30BOr0 aHAJIM30B IS
HCCJIEIOBAHUS HApPKOTUYECKUX CPEACTB PACTUTEIBHOIO IIPOMCXOXKACHHS. METOOUYEeCKHe OCHOBBI
cpaBHutensHoro wuccienosanuss HCIICSB. CoBpemeHHble 0O0€Bble OTpaBIAIONIME BEIIECTBA U
VMHKanacuTanTel. JKUBOTHBIE M pacTUTENbHbIE sabl. MccienoBanue s0B 3Mei. MexIyHapOIHBIN
KOHTpOJb. TexHuka 0e30macHOCTH MpU paboTe ¢ TOKCHYHBIMU OObekTaMH. KpumuHamuctuueckoe
HCCJIEIOBAHME BEIIECTB PA3APAKAIOIIETO IEUCTBUS.

3ameuaHusi K 3aKIIYECHUAM DJKCIEPTOB IPU IPOXOKICHUH B CYAE YIOJOBHBIX Ien o
He3akoHHOM o6opore HCIICSB. Pa30op THINYHBIX 3aKII0U€HUN IKCIIEPTOB.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3auernrix | B akagem. | B akanem.

Bunsr yaeGHoit paboThl SAMHUIIAX gacax yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144 108
AyauTOpHBbIE 3aHATHS: 0,56 20 15
Jlexumu (Jlek) 0,22 8 6
[Tpaktrueckue 3anstus (I13) 0,33 12 9
JlaGoparopus - - -
Camocrositesannas pa6ora (CP): 3,19 115 86,25
CamocTosiTeIbHOE U3yUYE€HHE Pa3/IeOB JUCIIUILIMHbBI 3,19 115 86,25
Buja koHTpOJISI: JK3aMeH 0,25 9 6,75

AHHOTaU U padoueii nporpamMmel AucuuinHbl «AccienoBanue U CHHTE3 OHOJIOTHYECKHU
akTuBHbIX BemecT» (b1.B.1./IB.06.01)

1. Heap aucuuniauHbl - npuoOpeTeHne 00y4arolUMHCS HABBIKOB B 00JIACTH IMpenapaTUBHOTO
OpPraHMYeCKOT0 CHHTE3a OMOJOrMYeCKH AaKTUBHBIX BEIIECTB, a TAK)KE HCCIEIOBaHMS MX XMMUYECKHUX,
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bu3nYeCKUX U OMOJIOTUYECKUX CBOWMCTB, METOJAAMH WX OUYMCTKH, MICHTU(PUKAINK, MOAU(DHUKAINN U
MPUMEHEHHUS.

3adauu oucyuniunbl CBOAATCSA K HOPMUPOBAHMIO Y CTYICHTOB HABBIKOB Pa0OTHI B XMMUYECKOH H
Ounosnoruueckor 1a00paTopusix, HAYYHOTO MOJAXOJa K IUIAHUPOBAHUIO U MPOBEICHUIO HKCIIEPUMEHTA, a
TaK)K€ YMEHHI MPaBUIHHO, 000OCHOBAHHO M KOPPEKTHO MHTEPIPETUPOBATH U OPOPMIISTH MMOTYICHHBIE
pe3yIbTaTHI.

2. B pe3yJibTare nu3yuyeHus JMCHUIJIHHBI CTY€HT JI0JI3KEH

Obaaoams cleqyOIUMU KOMIETCHIIUSMHU:

- TOTOBHOCTH HCIIOJIb30BaTh 3HAaHHUS O CTPOCHUH BEILECTBA, MPHUPOJE XUMHUYECKOH CBS3U B
pa3IMYHBIX KJaccaX XMMHUYECKUX COEAMHEHUN AJisi NMOHHMMaHUs CBOMCTB MaTepHalioB M MEXaHH3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKAIuX B okpyxkatoiiem mupe (OI1K-3);

- BJAJCHHE OCHOBHBIMU METOJaMH, CIOCOO0aMH U CpeICTBaMU TOJy4YEHHs, XpaHEHUs,
nepepaboTku MHPOpPMAIUU, HABBIKAMH pPabOTBI C KOMIBIOTEPOM KakK CpPEJICTBOM YIIPABICHUS
undopmanueii (OITK-5);

- CIMOCOOHOCTh IUTAHMPOBATh W TPOBOAWTH (DU3MYECKHE W XUMUYECKHUE OSKCICPUMEHTHI,
MPOBOAUTH OOPabOTKY MX pe3yJlbTaTOB U OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh THIOTE3bl U
YCTaHABIIMBATh TPAHUIBI WX TMPUMEHEHHS, MNPUMCHITh METOJBl MAaTeMaTHYeCKOro aHajam3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIepruMeHTanbHoro uccienosanus (I1K-16);

- TOTOBHOCTH ITPOBOJIUTH CTAHJIAPTHHIC U CEPTU(DHUKAIIMOHHBIC UCTIBITAHUS MaTePUAIOB, U3
U TexHonornyeckux mpoueccos (ITK-17);

- TOTOBHOCTH WCIIOJIb30BaTh 3HAHUE CBOWCTB XHMHYECKUX DJJICMECHTOB, COCAWHCHHUA U
MaTepUalioB Ha UX OCHOBE JIUIsI pelieHus 3a1a4 npodeccuonanbHoi aestenapuoct (ITK-18);

- TOTOBHOCTh H3Yy4aTh HAYYHO-TEXHUYECKYH0 WH(OpPMAIINIO, OTCUYCCTBEHHBIM W 3apyOCIKHBIN
ombIT 10 TeMatuke ucciaemaoBanus (ITK-20).

3nams:

- IPUHIUIBI PA0OTHI B HAYYHO-UCCIIEI0BATEIBCKUX J1A00paTOPHSIX;

- OCHOBHBIC THIIBI JAO0OPAaTOPHOHN TMOCYABI, YCTaHOBOK, pPacTBOPHUTEJCH, pPEAKTUBOB M UX
UCIOJIb30BaHUE,

- IpaBUJIa TEXHUKHU 0€3011aCHOCTU

Ymemn:

- OCYIIECTBJIATH MOMCK U 00padOTKYy HAyYHO-TEXHUUYECKON HHPOpMaIHH,

- BOCIPOU3BOJUTH SKCIIEPHUMEHT MO TOTOBOM METOIWKE, MPOBOAUTH ONTUMHU3ALIMIO MPOIECCOB
MIOJTyYEHUS TIeJIEBBIX BEIIECTB,

- MPOBOJUTH aHAJHM3 TOJIYYaeMbIX BEIIECTB M MPABUIHHO OMUCHIBATh UX (PU3UKO-XHUMHUYECKHE
XapaKTePUCTUKN

- 0OpMIIATH MOTyYaeMble pe3yabTaThl, popMupoBaTh otyeT no HUP.

Braoemy:

- HaBBIKaMU MPETapaTUBHOTO OPraHUYECKOTO CHHTE3a,

- (pu3UKO-XUMUIECKUMU METOIAMH aHAJIH3a,

- IpenapaTUBHBIMU METO/IaMU OYMCTKH BEIUIECTB, BKIIIOYAs XpoMaTorpaduio.

3. Kparkoe coaep:kanue IuCUHNIHHBI

1. Texnuka Ge30macHOCTH MU paboTe B 1a0OpaToOpuu.

2. BBenenme B TeMaTHUKy paOOTHI, OCYIIECTBJICHUE JIUTEPATYpHOTO MOWCKA, (HOPMHUPOBAHHE
HAy4YHOTO 0030pa JINTEePaTyphl

3. [IlpoBenenume y4eOHBIX OIBITOB TI0O CHHTE3y M3BECTHBIX BEIHIECTB, BO3MOXHBIX
MPEIIIIECTBEHHUKOB IIEJIEBOTO MPOIYKTA, UM BCIIOMOTATENbHBIX peareHToB. O4YncTKa pacTBOPUTENEH,
MOJITOTOBKA aHATMTHUYECKUX 00PAa3IIoOB JIJIsl Pa3IMYHBIX BUOB (PU3UKO-XUMHUECKOTO aHAITN3A.

4. [InanupoBaHUE U MPOBEJICHUE IIEIEBOTO KCIIEPUMEHTA

5. AHanu3 MOJy4EeHHOTO MPOAYKTa (PU3HMUECKUMH U (PU3NKO-XUMHUUECKUMH METOJaMH aHAIIN3a.
WuTepniperanus pe3yl1bTaTOB U BHIBOJIBI.

6. Odgopmrienue oTuera o MPOCIIaHHON padoTe.

4. O0beM y4eOHOM JUCHUINIMHBI
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. B 3auérnpix | B akamem. B
Bunsl yueOHoI paboThI ACTPOHOM.
eIMHULIAX yacax
yacax
OO0mas Tpy10éMKOCTh TUCIUILTHHBI 10 Y4eOHOMY 3 108 81
MJIAHY
AyIUTOPHBIE 3aHIATHSI: 0,34 12 9
Jlexumu (Jlek) 0,17 6 45
IIpakTnueckue 3anstus (113) - - -
JlaGopaTopus 0,17 6 45
CamocrositesibHas padora (CP): 1.77 92 69
Buja uTOroBOro KOHTpOJISi: 3a4€T ¢ OLEHKOMH 0,11 4 3

AHHOTanua padoyeil nporpaMmmbl AucuunnHbl «UcciienoBanue, pa3padoTka U CHHTE3
onomenunmHckux npenaparos» (b1.B.1./1B.06.02)

1. Heap AMCHUIUIMHBI. IPHOOpETeHHE O0YYAIOIIMMHUCA HABBIKOB B 00JAacTH MpenapaTHBHOTO
OpPraHUYECKOTO CHHTEe3a OMOJOTMYECKH aKTHUBHBIX BEIECTB, a TaKKe OCHOB PabOThl C MPHUPOJAHBIMU
OMOJIOTHYECKH aKTUBHBIMHU BELIECTBAMH, METOJAMH WX BBIICICHUS, HICHTU(DUKAUN, MOTUDUKAIINHA U
MPUMEHEHHUS.

3amaun TUCIMIIIMHBI CBOAATCS K (DOPMHUPOBAHUIO Y CTY/IEHTOB HABBHIKOB PAOOTHI B XUMHUECKON
1 OMOJIOTHYECKOH J1abopaTOPHUsX, HAYYHOTO MOJAX0/a K MIIAHUPOBAHUIO U MTPOBECHUIO HKCIIEPUMEHTA, a
TaKXKe YMEHHU MPaBUIBHO, 0OOCHOBAHHO W KOPPEKTHO MHTEPIPETHPOBATH U OGOPMIIATH MOJTyYCHHBIE
pe3ynbTaThl

2. B pe3yabTaTre U3y4eHUsl TUCHHUIJIHHBI CTYIEHT J0JI2KeH |

Obaadoams cleqyOIUMU KOMIETCHIIUSIMHU:

- TOTOBHOCTH HCIIOJIb30BaTh 3HAHHUS O CTPOCHUM BEIECTBA, MPHPOJE XUMHUYECKOH CBSI3U B
pa3IMYHBIX KJaccaX XMMHUYECKUX COEAMHEHUN A TMOHMMaHUs CBOWCTB MaTepHalioB M MEXaHH3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAOIIUX B OKpyx)atoiem mupe (OI1K-3);

- BJAJICHHE OCHOBHBIMU METOJAaMH, CHOCOO0aMH U CpeICTBaMU TOJY4YEHHs, XpaHEHUs,
nepepaboTkn HMH(GOpMAIMK, HaBBIKAMH pabOTBl € KOMIBIOTEPOM KaK CPEJICTBOM YIPABICHUS
urdopmarnwueit (OITK-5);

- CHocOOHOCTh TIUIAHMPOBAaTh M TPOBOIUTH (U3NYECKHE M XHUMHUYECKHE HKCIEPUMEHTEHI,
OPOBOJIUTH OOpabOTKYy HMX pE3yJbTaTOB M OLEHMBATh MOTPEUIHOCTH, BBIIBUraTh THUIOTE3bl U
YCTAHABJIMBATh TPAHUIBI HMX TPUMEHEHHUS, TPHUMEHSATh METOIbl MaTeMaTHYECKOTO aHallu3a W
MO/ICIIUPOBaHHsI, TCOPETUIECKOTO U dKCIepuMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTh TIPOBOJIUTH CTAHAAPTHBIE M CEPTH(PHUKAIMOHHBIE HCITBITAaHHUS MaTEPHUAIOB, U3EITUI
U TexHojorndeckux npoueccos (ITK-17);

- TOTOBHOCTH WCIIOJIb30BaTh 3HAaHWE CBOWCTB XUMHUYECKHX OJJIEMEHTOB, COCAMHEHUH U
MaTepHaioB Ha UX OCHOBE JUTs pelIeHus 3a1a4 npodeccroHanbHoi nesrenbroctH (ITK-18);

- TOTOBHOCTh HM3y4yaTh HAayYHO-TEXHUYECKYI0 WH(POPMAILNIO, OTEYECTBEHHBIH U 3apyOeKHBIH
OIBIT 10 TeMaTuke uccienoanus (ITK-20).

3nams:

- IPUHLUIBI pabOThI B HAYYHO-HUCCIIEI0BATENBCKUX JTA00PaTOPHIX;

- OCHOBHBIE THITBI JA0OPATOPHOI TMOCY/ABI, YCTaHOBOK, pPacTBOPHUTENEH, PEaKTHBOB H WX
UCIOJIb30BaHUE,

- IpaBUJIa TEXHUKHU 0€30M1acCHOCTH

Ymems:

- BOCIIPOM3BOJIMTH IKCIIEPHUMEHT 10 TOTOBOH METOJHMKE, MPOBOIUTH ONTUMHU3AIMIO MPOIECCOB
MOJIyYEHUs 1IeNIEBBIX BEIECTB,

- OCYIIECTBJIATDH TOUCK ¥ 00pabOTKYy HayYHO-TEXHUUECKON HHPOpMaIHH,

- IPOBOJUTH aHAIN3 MOJIYYAEMBIX BELIECTB U NMPABHJIBHO ONUCHIBATh UX (PU3MKO-XMMHUYECKHE
XapaKTEPUCTHKU

- 0OpPMIIATH MOJTydaeMble pe3yabTarhl, hopMmupoBaTh oTueT no HUP.
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Braoems:

- HaBBIKAMU TIPEMapaTHBHOTO OPTaHUYECKOTO CHHTE3a,

- (pU3UKO-XUMUYECKUMH METO/IaMU aHAIIH3A,

- IpeTapaTUBHBIMU METO/IaMH SKCTPAKIIMH, KPHUCTAIUTH3AIHH, dJIeKTpodopesa, XxpoMmaTorpaduu.

3. KpaTkoe coaep:kaHue TUCHUTLIAHBI

1. Texuuka 6€30MacHOCTH TIPH pabOTE B JIAOOPATOPHH.

2. BBenenue B TeMaTUKy padOThI, OCYIIECTBJICHUE JIUTEPATYpHOIO MOUCKA, (POPMHUPOBAHHE
HAYYHOTO 0030pa JIUTEepaTyphl

3. IlpoBeneHwe yd4eOHBIX OIBITOB IO CHHTE3Y H3BECTHBIX BEIIECTB, BO3MOXKHBIX
NPE/IIECTBEHHUKOB 1IEJIEBOTO MPOIYKTA, MM BCIIOMOTATEIILHBIX pearcHToB. [IpoBeneHue mpoueayp 1mo
IIOATOTOBKE PACTBOPUTEIICH.

4. [maHupoBaHKE U MPOBEICHUE IIEIICBOT0 IKCIICPUMEHTA

5. AHanu3 MOTYyYEeHHOTO MPOAYKTa (PU3NIECKUMH B (PU3UKO-XUMUYECKUMU METOJaMH aHaIn3a.
WuTepnperanus pe3yibTaTOB U BBIBOJIBI.

6. OdopmiieHre oT4eTa 0 MPOJICTAHHON padoTe.

4. O0beM y4eOHOH JUCHUILJIMHBI

o B 3auérnpix | B akazgem. B
Bunel yue6HoI paboThI aCTPOHOM.
SAMHUIIAX yacax
gacax
O0mas TpyA10éMKOCTb JHCHUILIHHBI 110 y4eOHOMY 3 108 81
TUIAHY
AyIMTOpHBIE 3aHATHS: 0,34 12 9
Jlextuu (JIek) 0,17 6 45
[Tpaktnueckue 3anstus (I13) - - -
Jlaboparopust 0,17 6 45
CamocrositesbHas padora (CP): 1.77 92 69
Bua HTOroBOro KOHTPOJIsi: 3a4eT ¢ ONEHKOMH 0,11 4 3

AHHOTaIUs padoueil mporpaMmbl JUCHUIIHHBI «cciienoBanne, aHAIN3 U IKCIIEPTH3A
ouosiornyecku akTuBHbIX BemecTs» (b1.B.1./1B.06.03)

1. Heab AMCHMIVIMHBI. NPUOOpPETEHUE CTYACHTAMH TaKUX 3HAHUH, YMEHHH M HaBBIKOB,
CBSI3aHHBIX C UCIOJIH30BAHNEM KPUMHUHAIUCTHUECKUX CPEJICTB M METOJIOB B PACKPBITHH, PACCIICAOBAHUH
U TpeloTBpPAIlEHUM  NPECTYIUIGHUH IyTeM  BBINOJHEHHMS MMM  JIaDOpPAaTOPHBIX  3aJlaHMi,
COOTBETCTBYIOIIMX HOPMaM ITOATOTOBKHM JKCIEPTHOTO cocTaBa denepaabHON cyKObl IO KOHTPOIIO 32
000pOTOM HApPKOTHKOB.

2.B pe3yabTare u3y4eHus JMCHUIIMHBI CTY/IEHT J0JIKEH:

Obnadoams CIEeAYIOIUMU KOMIIETSHIIUSIMU:

- TOTOBHOCTP MCIOJIh30BATh 3HAHHS O CTPOCHHUH BEIIECTBA, IPUPOAEC XUMHUIECKOH CBSI3H B
Pa3IMYHBIX KJaccaX XMMUYECKHX COEAMHEHHH I TOHUMaHUs CBOWCTB MaTepHUaIoB U MEXaHU3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAONINX B OKpyx)atoiem mupe (OI1K-3);

- BJIaJICHUE OCHOBHBIMU METOJIAMH, CIOCO0aMH M CPE/ICTBAMY TTOJTYYCHHUSI, XPaHEHUS,
nepepaboTku HHGOPMALIUH, HABBIKAMH PAOOTHI C KOMIIBIOTEPOM KaK CPEJICTBOM YIIPABJICHHSI
undopmanueii (OI1K-5);

- CIIOCOOHOCTH IJIaHUPOBAaTh W IIPOBOJUTH (1)I/ISI/ILIGCKI/IG H XUMHYECKUC OKCIICPUMCHTEIL,
MMpOBOAUTD 06pa60T1<y HX PE3YJIbTATOB W OLCHUBATL TMOIPpCUIHOCTHU, BBIABUTIaTb THUIIOTC3bBI U
YCTaHABJIMBATh TI'paHULI WX [PHUMEHCHHUA, IMPUMCHATH MCETOALBI MATEMaTHYCCKOIO aHajliu3a H
MOZACIINPOBAHUA, TCOPECTUYCCKOT'O U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHU A (HK-16),
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- TOTOBHOCTB IMPOBOAWUTL CTAHAAPTHLIC U CepTI/I(bI/IKaI_[I/IOHHLIe HCIIBITAHUA MAaTCPUAJIOB, I/ISIICHI/II\/’I
U TexHoornyeckux mpoueccos (ITK-17);

- TOTOBHOCTb HCHOJIb30BaTh 3HAHHWE CBOWCTB XWUMHUYECKHX JJIEMEHTOB, COCIUHEHUU U
MaTepUalioB Ha UX OCHOBE JUIsl peleHus 3a1a4 npodeccuonanbHoi aesteaproct ([IK-18);

- TOTOBHOCTh HM3y4yaTh HAayYHO-TEXHHYECKYI0 HH(POPMAILMIO, OTEYECTBEHHBIH U 3apyOe:HbIH
ombIT 1o TeMatuke ucciaempoBanus (ITK-20).

3uams:

— TEOpHUIO CyIeOHO-XMMHYECKOM OKCIEePTU3bl HAPKOTHUYECKUX CPEICTB, ICHUXOTPOIHBIX,
CUWJIBHOJIEMCTBYIOLIUX, SIIOBUTBHIX BEILIECTB M IPEKYPCOPOB HAPKOTHUECKUX CPENICTB U NCUXOTPOIHBIX
BEIIECTB;

— CHUCTEMAaTHKy HAapKOTHMYECKHX CpPEACTB U  IICUXOTPONHBIX  BELIECTB, OCHOBHBIE
KJIaCCU(UKALMOHHBIE TAKCOHBI,

— OCHOBHBIE KPUMHUHAJIUCTUYECKUE METOAMKU MCCIEAOBAHUSA HApPKOTUYECKUX CPEACTB U
NICUXOTPONHBIX BELIECTB, CYLIECTBYyIOIME B ba30Boi SKCIEPTHO-KPUMUHAIUCTUYECKONW CITy:KOe
Vnpasnenus ®CKH Poccuu o r. MockBe (B TOM 4uCiie UMEIOIMMH OTPAHUYUTEIbHYIO TOMETKY «JlJis
CILy’)k€OHOTO MOJIb30BAHUI).

Ymemn:

— MPUMEHSATh METOJbl BOCXOSIIEH JIMHEHHOW TOHKOCIOWHON Xpomartorpaduu, MK-Dypbe-
CHEKTPOMETPHUH, XPOMATOMACC-CIIEKTPOMETPHH, T'a30BOM XpoMaTorpaduu MpH MPOBEICHHH CyAeOHO-
XUMHUYECKHX IKCIEPTU3 HAPKOTHUECKUX CPEACTB U MCUXOTPOITHBIX BEIIECTB;

— MPUMEHATh METOJbl (PU3UKO-XMMHUYECKOTO aHajl3a IPHU HUCCIEIOBAaHUM OHOJIOTMYECKU
AKTUBHBIX  BEIIECTB  OMNpEACNCHHBIX TIpynn  (HAPKOTUYECKUX  CPEACTB, TMCHUXOTPOMHBIX U
CUJIBHOJICHCTBYIOLIUX BEILECTB);

Braoemy:

— TEOPETUYECKHMMHU OCHOBAMHU XMMUHU M TEXHOJIOTHH OMOJIOTMYECKH AKTUBHBIX BEILECTB;

3. KpaTkoe conepskanue JUCHUILINHBI:

[IpaBuiia TexHUKN O€30MACHOCTH IpU padboTe ¢ HAPKOTUUECKUMHU CPEACTBAMMU, IICUXOTPOIHBIMH,
CUJIbHOJCHCTBYIOIUMH M SJOBUTHIMU BellecTBaMU. PaboTta B DKCMEPTHO-KPUMHHAIMCTHYECKHX
MOJIpa3/iesIeHUsIX MPAaBOOXPAHUTENIBHBIX OPTraHOB

[IpumeHenne MeToAMK MpoOOOTOOpa MpH  HUCCIEAOBAaHMM  HAPKOTHUECKUX  CPEICTB,
MICUXOTPOIHBIX U CUIIbHOJEHCTBYIOIINX BEIIECTB

DKclnepTu3a HapKOTHYECKUX CPENICTB, MONTYy4aeMbIX U3 pacTeHHs Mak. OOBEKTHl HKCHEPTHU3HI:
MaKoBasi COJIOMa, HIKCTPAKT MaKOBOU COJIOMBI, onuil. OnpezienieHne Macchl HAPKOTUYECKOTO CPEICTBA

DKclepTu3a HapKOTHYECKUX CPEJCTB, MOJIy4aeMbIX M3 pacTeHHs Mak. OOBEKT HKCHEepTH3BL:
aleTUJIMPOBAHHBIN onuil. DkcnepTusa reponHa. OnpeaeneHne MacChl HAPKOTHUECKOTO CPEICTBA

CpaBHUTeNbHAs 3KCIIEPTHU3a I'epOMHA. YCTAaHOBJIEHHE OOIIHOCTH HMCTOYHHMKA IMPOUCXOXKICHUS
HECKOJIbKUX 00pa3lioB reporHa

OKcnepTu3a HApKOTMUYECKHX CpPEACTB, IOJIy4YaeMbIX U3 pacTeHHs KOHOIUIL. OOBeKTH
HKCIEPTU3Bl: PACTEHHUs] KOHOIUIM, MapuxyaHa, Tallldil, TalmuiiHoe Macio. OnpeneneHue Macchbl
HapKOTUYECKOT'O CPEACTBA

Okcneptu3a TrpuOOB, CcoACpXKAIIUX TICWIOUMH ©  mcwionuOuH. OnpeneneHne Macchl
HapKOTUYECKOT'O CPEACTBA

DKcrepTu3a HAPKOTHYECKUX CpEeACTB, Toidy4daeMblx u3 ddenpuHa (mceBaoddenpuHa,
(beHnIIponaHoIaM1HAa)

DKcrepTu3a HEKOTOPBIX CHUHTETUYECKUX HAPKOTHYECKHX CPEICTB (TICUXOTPOMHBIX BEILIECTB):
amderamuHa, MeTamderamuHa, 3-MeTHJI(EHTAHWI. YCTAHOBJIIEHHME METOJa CHUHTEe3a M OOLIHOCTH
MCTOYHUKA IPOUCXOXKICHNS aM(peTaMuHa

DKclepTu3a  HEKOTOPbIX  CHJIBHOJEHCTBYIOIIMX — BEIIECTB:  aHAOOJMYECKHE  CTepOMIBI,
cubyrpamuH. Onpenenenrne Macchl KOHTPOJIUPYEMBIX BELIECTB

Kpurepun oTHECEHMs] COEIUHEHUI K NMPOU3BOJHBIM HapKOTUYECKUX CPEJCTB U ICUXOTPOIHBIX
BEIIECTB. OKCIEPTH3a HEKOTOPBIX PACIpPOCTPAHEHHBIX IPOU3BOJHBIX HAPKOTUYECKUX CPEACTB U
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MICUXOTPONHBIX BEHIECTB («IM3aHEPCKHE HAPKOTUKH»): MPOU3BOJHbIE 3-alaMaHTOMIIMHAOA,
(dheHunaneTUINHA0Ma, 3-0eH30MIMHA0A

OKcnepTu3a HEKOTOPBIX PACIpOCTPAaHEHHBIX IPOM3BOAHBIX HApPKOTHYECKUX CPEICTB U
MICUXOTPOIHBIX BEIIECTB («IU3aiHEPCKUE HAPKOTUKNY): IPOU3BOIHbIE TPUNITAMUHA, (PEHITUIIAMUHBI

OKcnepTu3a HEKOTOPBIX pPACIpOCTPAHEHHBIX IPOM3BOAHBIX HApPKOTHYECKUX CPEICTB U
MICUXOTPOIHBIX BEMIECTB («In3aifHEpCKUE HApKOTHKM»): N-meTtumdeapona, a¢eapona (METKaTHHOHA),
1-pennnnunepasuna, 1-GpeHUIIMKIOreKCUIaMUHA

DKcnepTu3a MPeKypcopoB HAPKOTUYECKUX CPEICTB M MCUXOTPOIHBIX BemlecTB. Ompesenenue
Macchl IIPEKYpPCOpPOB

CoueraHue METOJOB KauyeCTBEHHOTO AaHAJUTHYECKOIO  aHalW3a, BECOBOIO  aHaju3a,
TOHKOCIONHON Xxpomatorpaduu, HWK-Dypbe-cnekrpomerpun, YD-cnieKTpohoTOMETpUH, Ta30BOi
xpomaTtorpaduu, ra3oBoil XpoMaTorpaguu C Macc-CEIEKTHUBHBIM JETEKTUPOBAHUEM, >KHJIKOCTHOU
xpomarorpaduu, CIEKTPOMETPUM B  HMHIAYKIMOHHO-CBSA3aHHOM IJIa3Me€ TMpH  HCCIICAOBAaHUH
HApKOTUYECKUX CPE/ICTB U NMCUXOTPOIHBIX BEIIECTB

JIaGopaTopHbIii  AKCIpPECcC-aHAIN3 HAPKOTUYECKHUX CPEICTB M IICUXOTPOINHBIX BEIIECTB.
BrimonHeHne omepaTUBHOTO HCCIENOBaHUS IO 3aJaHHUsIM  OpraHoB Jo3HaHudA. l[lpumenenue
ABTOMATH3UPOBAHHOW HH(POPMAIMOHHO-TIOUCKOBOM  cucTeMbl  «AUITICUH-AHTHHAPKOTHKWY TMPU
BBIMIOJTHEHUH JKCIEPTU3 W uccienoBanuii bAB, mpencTaBieHHBIX B BUJIE€ HAPKOTHUECKUX CPENICTB U
MICUXOTPOIHBIX, CUIHLHOICUCTBYIOIINX BEIIECTB

Hcnonunenue  uccnemoBaHusi  TecToBoi cvecu 1 (B BuAe  MOPOIIKOOOPA3HOTO
BEIIECTBA/)KUJKOCTH) OHMOJOTUYECKH AaKTHBHBIX BEIIECTB IMOJI PYKOBOJICTBOM IPEMOAAaBATEIS
COUeTaHHEM METOJIOB BOCXOAAIIEH NuHEHHOUW ToHKocionHoi xpomartorpaduu (TCX), UK-Dypoe-
CIIEKTPOMETPUH (UK-cnektpomeTpun), razoBOi Xpomarorpaduu c MAacCC-CEJIIEKTUBHBIM
netextupoBanueM (I'X-MC). [Ipo6ooTbop, onpenenenrne Maccol

Wcnonnenue uccienoBaHusl TeCTOBOW cMecH 2 (B BHJIE€ pacTUTENbHONM Macchl) OMOJIOIMUYECKU
AKTUBHBIX BEIIECTB IOJl PYKOBOJACTBOM IIpENoaBaTelisi COYETAaHHEM METOJOB ONTHYECKOMH
MUKPOCKOIIMH, BOCXOJSIICH JIMHEHHOW TOHKOCcHoWHOW Xpomarorpadpuu (TCX), HK-Dypee-
cnektpomerpun  (MK-cmektpomerpun),  ra3oBoil ~ xpomarorpagud ¢ Macc-CElIEeKTUBHBIM
nerektupoBanueM (I'X-MC). [Ipo6ooTdop, onpenesienne Macchl

4. O6beM yueOHOI TUCIHIIHHBI

N B zauétHpix | B akagem. B
Bunsl yueOHoI paboThl aCTPOHOM.
eIUHUIIAX yacax
qacax
OO0mas TpyA0EMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY 3 108 81
JIaHy
AyIUTOPHBIE 3aHITHSI: 0,34 12 9
Jlexumu (Jlek) 0,17 6 45
[IpakTnueckue 3anstus (I113) - - -
Jlaboparopus 0,17 6 45
CamocrositesbHas padora (CP): 1.77 92 69
Bua uTOroBOro KOHTpOJIsi: 3a4eT ¢ OHEHKOMH 0,11 4 3

AHHOTanus padoyell MPOrpaMMbl TUCHHUILINHBI <Y IPaBJIeHHEe KA4eCTBOM JeKapCTBEHHbBIX
cpeacrs» (51.B.1./1B.06.04)

1. Heap aucuMminHbl: GOpMUPOBAHUE 3HAHUN 110 TEOPETUICCKUM OCHOBAM CTaHIAPTU3AINHA H
KOHTPOJIIO KadyecTBa JIEKAPCTBEHHBIX CPEJICTB, OCHOBHBIC MPUHIIMIBI OPraHU3alld IPOU3BOJICTBA,
CUCTEMBI OIICHKH M KOHTPOJISI Ka4eCTBa JICKApCTBEHHBIX CPEJICTB.

2.B pe3yabTaTre U3y4eHusi AUCHUILIMHBI CTYI€HT J10JI5KeH::

Obnadams CIeTyIONTUMA KOMITETCHIHSIMHU:

- TOTOBHOCTh HCIOJB30BaTh 3HAHHUS O CTPOSHUHU BEUIECTBA, MPUPOJE XMUMHUYECKOH CBS3H B
pa3IMYHBIX KJAccaX XMMHUYECKUX COCJMHEHWW I TIOHMMAaHWsS CBOWCTB MAaTEpPHAJIOB M MEXaHH3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIIUX B okpyxkatorieM mupe (OI1K-3);
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- BJAJCHHE OCHOBHBIMH METOJaMM, CIIOCOOAMH U CpEICTBAMM IOJYYEHHUS, XpaHEHUs,
nepepaboTkH HMH(pOpMAIMM, HaBbIKAMH pabOTBl € KOMIBIOTEPOM KakK CpEJICTBOM YIpaBJICHHUS
undopmarnueii (OI1K-5);

- CHoCcOOHOCTh IIAaHMPOBAaTh M NPOBOIUTH (U3NYECKME M XMUMHUYECKHE HKCIEPUMEHTHI,
OPOBOIUTH O0pabOTKYy HX pE3ylbTaTOB M OLEHHMBATh IOTPEUIHOCTH, BBIABUTaTh THUIOTE3bl WU
YCTaHABJIMBAaTh TIPAaHULBl HUX IPUMEHEHMs, IPUMEHATb METOABl MAaTeMaTU4YeCKOrOo aHalau3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M AKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTh IIPOBOJIUTH CTAaHAAPTHBIE M CEPTU(PUKALIMOHHBIE UCIIBITAHUS MaTepUaJIOB, U3CINI
U TexHoJorndeckux npoueccos (I1K-17);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUE CBOMCTB XHMMHMYECKHUX DJJIEMEHTOB, COCAMHEHHH U
MaTepHaOB Ha MX OCHOBE JIJIS pelieHus 3a1a4 npodeccruonanbHoi aesrenbroctu (ITK-18);

- TOTOBHOCTh HU3y4yaTh HAayYHO-TEXHHYECKYI0 HH(POPMALMIO, OTEUECTBEHHBIH U 3apyOexHbII
ombIT 10 TeMatuke uccaeaoBanus (I1TK-20).

3namey:

- OCHOBHBIC HOPMATHUBHBIC JIOKYMEHTHI, ONPEICIISAIONINE MOPAIOK OOpaleHHs JEeKapCTBEHHBIX
cpencts Ha Tepputopuu Poccuiickoit dexnepaiuu;

- IOPSIIOK OCTPOEHUS (DapMaKONEHHBIX CTAaTEH Ha JIeKapCTBEHHBIE CPENICTBA;

- IOPSIOK IPOBEJEHUS I'OCYAAPCTBEHHON PETUCTPALMY JIEKAPCTBEHHBIX CPENICTB;

- TpeOOBaHUs K OPTaHU3AIMH U TIPOBEICHUIO KOHTPOJISI KAa4eCTBa JICKAPCTBEHHBIX CPEJICTB;

Ymemy:

- OIIPEACIIATH BUJ JIEKAPCTBEHHOI'O CPEACTBA U OTHECTH €T0 K ONPEIEIEHHON IpyIIIe,

COCTaBUTh 3asBKYy Ha PETUCTPALIUIO JIEKAPCTBEHHOI'O CPEICTBA,

- IPEUIOKUTh NEepeUeHb MOKa3aTeae KOHTPOJIsl KayecTBa AJIs BKIKOYEHHS B (papMakoNEHHYIO
CTaThI0 M COCTaBUTh NPOEKT HOPMATUBHOM JTOKYMEHTALIMU HA JIEKAPCTBEHHOE CPEICTBO;

Braoemy:

- MNOpPAJKOM BaJIMJAUUU AHAJUTHUYECKUX METOAMK M TEXHOJIOTMYECKHUX IIPOLIECCOB B
IIPOU3BO/ICTBE JIEKAPCTBEHHBIX CPECTB.

3. KpaTkoe coep:xaHue M CHUIIINHBI

1. Beenenme. llenn u 3amaun kypca. OCHOBHBIE JIOKYMEHTBI, OIPEACIAIOLINE MOPSIOK
IPOM3BOJICTBA U OOpaIeHNs JIEKapCTBEHHBIX CPeICTB Ha Tepputopun Poccuiickoit deneparum.

2. Dranbl pa3pabOTKU HOPMATUBHOM JOKYMEHTAIlMU Ha JIEKaPCTBEHHbIE CPEACTBA

OCHOBHBIE =~ JTOKYMEHTBI, OIpENCNAIONe TMOPSJIOK  pa3pabOTKHM  HAyYHO-TEXHUYECKOU
JOKYMEHTAllMU Ha JIEKapCTBEHHOE cpelcTBO. Pa3paboTka TOKYMEHTOB Ha pedepeHTHbIE IMpernapaTsl.
Pa3zpaboTka IOKyMEHTOB Ha BOCIpOW3BeIEHHbIE MpenapaTsl. [lopsiok perucrpanuu jJeKapCTBEHHbBIX
CPENCTB.

3. Pa3paboTka (apMakonelHbIX cTaTeil Ha JIEKApCTBEHHOE CPE/ICTBO

[Tonstue «®apmakoneiinas ctatbsi». Bunel gapmakoneiineix crareil. @apmakorneiiHas CTaThbs
npeanpustus. ['ocynapctennas @apmakonest PO. OcHoBHbIE 3apyOexHble papmakornen: EBponeiickas
dapmakonies (EP), Bpuranckas @apmaxomess (BP), Amepuxanckas ¢dapmakones (USP). Buusr
JIEKapCTBEHHbIX CPEACTB M IepeuyeHb TpeOoBaHMM K HMM. Bamupanus aHanuTHYECKUX METOOB
OnpezieNieHus] KauecTBa JIEKapCTBEHHOro cpejactBa. OmnpeneneHue Cpoka TOJHOCTH JIEKApCTBEHHOTO
CpEICTBa.

4. O0beM yueOHOI TUCIUIIHHBI

. B 3auétnpix | B akamem. B
Bunsl yueOHoI paboThI aCTPOHOM.
eIMHHIIAX gacax
qacax
OO01mast Tpy10éMKOCTh JUCHMILJIMHBI 110 Y4eOHOMY 3 108 81
IJIAHY
AyIUTOPHBIE 3aAHSITHSI: 0,34 12 9
Jlexumu (Jlek) 0,17 6 45
[IpaxTnueckue 3anstus (I113) - - -
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JlabopaTopus 0,17 6 45
CamocrositesbHas padora (CP): 1.77 92 69
Buj uTOroBOro KOHTpPOJIsi: 3a4eT ¢ ONEHKOM 0,11 4 3

AHHOTaIUs padoyeil NPpOorpaMmMbl JUCUUILIMHBI «DapManeBTHYECKUI AaHAJIN3 U CHCTEeMA
KOHTPOJIsl KavecTBa jJeKkapcTrBeHHbIX cpeacTs» (b1.B.1./IB.07.01)

1. Hesqb JMCHUIUIMHBI. TTOATOTOBUTH CIICIUAIUCTOB B 00JIACTH CHHTETUYECKUX OMOJIOTMYECKH
AKTHUBHBIX BEUIECTB C yIIyOJIEHHBIMH 3HAHUSIMH KOHTPOJISI KQueCTBa JIKAPCTBEHHBIX CPEJCTB, a TaKKe
KOHTPOJIbHO-PA3pELIUTEIbHON CUCTEMBI IIPU UX POU3BOJICTBE.

2.B pe3yabTare u3y4eHusi AUCHUILIMHBI CTYIEHT 10JI5KEH:

Obaadoams CIENYIOMAMA KOMIIETCHIIUSIMH:

- TOTOBHOCTBIO MCIOJIb30BaTh HOPMAaTUBHBIE JOKYMEHTbl IO KayeCTBY, CTaHAApTU3aUUUd U
cepTUUKAIMKM TPOAYKTOB U U3JCNIUi, DJIEMEHThl SKOHOMHUYECKOTO aHajlu3a B MPaKTHUYECKOU
nesreapaoctr (ITK-3);

- TOTOBHOCTBIO NPOBOJUTH CTAaHAAPTHBIC U CEPTU(PUKAIMOHHBIC HCIBITAHUS MAaTEpUANOB, M3ACIHNA U
TexHosoruueckux mpoieccon (ITK-17);

- TOTOBHOCTBIO U3y4YaTh HAYYHO-TEXHHUYECKYIO HH(POPMAIINIO, OTCUECTBEHHBIN U 3apyOeKHBIH OIBIT 1O
temaruke uccienoBanus (ITK-20).

3namey:

- npeaMeT (apMaleBTHUECKON XUMUU U OCHOBBI (DapMalleBTHUECKOT0 aHalIn3a,

- HOPMATHUBHO-TIPAaBOBYIO 0a3y IPU MIPOU3BOJICTBE U OCYILECTBICHUH KOHTPOJISI KAuecTBa
JIEKAPCTBEHHBIX CPEJICTB;

Ymems:

- U3y4aTh U aHATU3UPOBATH HEOOXOAUMYIO HH(OPMALINIO, TEXHUYECKUE CPEACTBA KOHTPOIS U
[IOKAa3aTeNH OLIEHKU COCTOSIHMSI KaueCTBa JIEKApCTBEHHBIX CPEJICTB;

- TMpOBOJOUTH AaHAlU3 COCTOSHUA OOBEKTOB HAONIOJIEHUS, KOMIUIEKCHO OOOCHOBBHIBATh
[IPUHUMAEMBbIE U PEATU3yEMbIE PEILICHUS.

Braoemy:

-OCHOBHBIMH NIpU€MaMHU M MeToAaMU (apMalleBTUUECKOT0 aHajlu3a IpHU IPOU3BOJCTBE
JIEKapCTBEHHBIX CPE/ICTB;

- Hopmamu u npaBwiaMd GMP mpu mpom3BOACTBE W KOHTPOJIE KAdecTBa JIEKAPCTBEHHBIX
CPEJICTB.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Bsenenue

Kpatkuit uctopnueckuii 04epK MosBICHUS JIEKAPCTB.

[IpenmMet dapmainieBTUUECKON XUMUU

[Ipenmer ¢apmaneBTHUECKOH XUMHM M €€ CBsI3b € JApyrMMU Haykamu. Krnaccudukanus
JIEKapCTBEHHBIX CPEICTB. VICTOUHMKM MOJIydEHUs JIEKAPCTBEHHBIX cpencTB. COBPEMEHHBIE OCHOBBI
CTpaTeruy CO3/JAaHUS HOBBIX CHUHTETHMUECKHUX JIEKapCTBEHHBIX cCpeacTB. CTanauu OHOIOrMYEcKOro
U3y4EeHHsl JIEKapCTBEHHOro BerecTBa. CoBpeMeHHble TpeOOBaHMs, MPEAbABIsIEMbIe K JIEKAPCTBEHHBIM
BeniecTBaM. Kpurepun kauecTBa JIEKapCTBEHHBIX CPECTB.

HopMaTuBHO-IpaBOBasi JOKYMEHTAllMsl 10 KOHTPOJK KauecTBa JIEKAPCTBEHHBIX CPEACTB U
INocynapcteennas @apmakornest

@DenepalbHBIN 3aKOH O JIEKAPCTBEHHBIX CPEACTBAaX

[Ipenmer perynupoBanus DenepanbHoro 3akoHa. OCHOBHbIE MOHATHSA. ['ocymapcTBeHHas
cucTeMa KOHTPOJs KauecTBa, 3(ppeKTuBHOCTH, OE30MAaCHOCTH JIEKapCTBEHHBIX cpelcTB. denepanbHblii
OpraH HCIOJHUTENbHON BJACTH MO OCYIIECTBICHHIO KOHTPOJSI 3a KadyecTBOM, 3((EKTUBHOCTHIO,
0€30I1aCHOCTBIO JIEKAPCTBEHHBIX CpelcTB. [IponM3BOACTBO JIeKapCTBEHHBIX CpeAcTB. ['ocynapcTBeHHas
perucTpanus JIeKapCTBEHHbIX CPE/ICTB.

Ortpacnesoii crangapr OCT 91500.05.001-00 «CrangapTel KauecTBa JEKAPCTBEHHBIX CPEJNICTB.
OCHOBHBIE TIOJIOKEHUS»

106



[Mpunsateie ompenenenus. OOmue mnonoxenus. JlekapcTBeHHble (OPMBI. MeETUIIMHCKUE U
UMMYHOOHOJIOTHYECKHE MTPENapaThl.

l'ocynapcrBennas @apmakores

dusnueckue U GU3NKO-XMMUYECKHE METObl aHaln3a. Temreparypa IuiaBieHus. Temmeparypa
3aTBepAeBaHusA. TeMmnepaTypHble Ipeaenabl NEpPeroHKM M Touka KureHus. IlnoTHocTs. Bs3kocTs.
OmnpezneneHue STWIOBOIO CHUPTAa B JKUAKUX (papmaneBTHUecKuxX npenapaTtax. Pedpaxkromerpus.
[Monspumerpusi. Cnexrpockonuueckue Metoasl. Cnexrpodoromerpus B MK-obmactu. Criekrpockonus
AEPHOr0 MAarHUTHOro pes3oHaHca. OcmoisipHocTh. Monomerpus. PactBopumMocts. CreneHb OKpacku
kuakocred. [Ipo3padHOCTh U cTeneHb MyTHOCTU. VcnbITaHUs HA MPENEIbHOE COAEpKaHUE IIPUMECEH.
HcnplTanus Ha yucToTy. bronornueckne MeTobl KOHTpOJIs. McnblTaHus Ha aHOMaJIbHYIO TOKCUYHOCTD,
NUPOTEeHHOCTb, OIpe/e/ieHre OaKTepUaTbHbIX SHIOTOKCHHOB. VcIBITaHUS HA TUCTAMUH, JACTIPECCOPHBIE
BEIIECTBA, CTEPUIBHOCTb, MHKpOOMOJOrMuYeckyro uucTtoTy. CraHzmapTHele o00pasnsl U HX
KiIaccupukanusi. AHTUMUKPOOHBIE KOHCEPBAHTHI JIEKAPCTBEHHBIX CpeACTB. Poib MeXIyHapOIHBIX
CTaHIApTOB B TOCYAAPCTBEHHOM CHCTEME YIPABJICHUS KadyeCTBOM JICKAPCTBEHHBIX CPEICTB.
[TepcnextuBsl EBpomneiickoit ®dapmakonen. Ceprudukanus JIEKapCTBEHHBIX CPEACTB W BaIWAALUSA
pasiMYHbIX MeToJ0B aHanu3a. CpoKk TOJHOCTM M CTa0WIM3alusl JIEKAPCTBEHHBIX CPEICTB.
BryTpuanTeuynslii KOHTPOJIb JICKAPCTBEHHBIX CPEACTB.

Hopmbr GMP

I'OCT P 52249-2009. «IIpaBuia npou3BOACTBa U KOHTPOJISI KAUE€CTBA JIEKAPCTBEHHBIX CPEJCTB.
Ob6nacte npumeHeHusi. OCHOBHbIE TPeOOBAaHUS K MPOU3BOJCTBY M KOHTPOJIIO KAueCTBa JEKapCTBEHHbIX
cpenctB. Ilepconan. PykoBomsmime paGotHuku. OOydyenwe. [urmena mnepconama. I[lomemenue u
o0opynoBaHue. 30HbI KOHTpOJsl KauecTBa. BcmomorarenbHble 30HBL  JlokymeHTanms. Bupisl
NoKyMeHTOB. CTpyKTypa peructpaunoHHoro nocbe. OOsi3aTenbHas gokymeHrtanus. Otbop mnpoO.
IIpoBenenue wucnbeiTanuid. Pexnamanyu u or3biB - npoaykuuu. CamoumHcnekuus. IIpomsBoxnctso
CTEPWIIBHBIX JICKAPCTBEHHBIX CPENCTB. [IpOM3BOICTBO MEIUIIMHCKUX OHMOJIOTHYECKHX IMPErapaToB.
[TpousBonacTBO paanodapMaleBTUYECKUX MpenaparoB. [IpoW3BOJACTBO JIEKapCTBEHHBIX CPEJCTB U3
pactutenbHoro cuippsi. IIpomsBoacTBo asposzoneil ansg uHranauuid. CHCTEMBl € KOMIIBIOTEPHBIM
YIOPaBICHUEM H NIPOU3BOACTBOM. IIpOM3BOACTBO JIEKapCTBEHHBIX CPEACTB IS KIMHMYECKHUX
uccienaoBanuii. [Ipou3BOACTBO JIEKAPCTBEHHBIX CPEACTB M3 KPOBH HIIM IJIA3Mbl YEJIOBEKA. ATTECTaIUs
IPOIIECCOB U 00OPYIOBAHUS.

DneMeHTHI (hapMarieBTUYECKOro aHaIu3a

JlekapcTBeHHbIE cpeJicTBa HeopraHuyeckoi mnpupoisl. Krnaccudukamus. I[Ipumepsl: xmopua
Kanplus, Hoa. JlekapcTBEHHBIE CpelcTBa OPraHMYECKOW MPUPOABI: KiacCU(pUKalLUsi, OCOOCHHOCTH
ananu3a. [Ipumepsl: 6enaa3on. 'omeonaTnueckue JeKkapCcTBEHHbIE CPEICTBA.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B B akanewm. B

Bunsr yaeGHoi paboTh 3aYETHBIX yacax ACTPOHOM.

SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 4 144 108
AyIuTOpHBbIE 3aHATHS: 0,50 18 13,50
Jlexuuu (Jlek) 0,11 4 3
[Tpaktuueckue 3ansatus (I113) 0,39 14 10,5
JlabopaTopus - -
CamocrositesbHas padora (CP): 3,25 117 87,75
Buja koHTpoOJIsI: JK3aMeH 0,25 9 6,75

AHHOTanus padoyeil NporpaMMsl AUCUMIIMHBI « TeXHOJI0TUsI KOHIIEHTPUPOBAHHBIX
nucnepcHbix cucrem» (b1.B.1.71B.07.02)

1. Heap AUCHUILIMHBI.
buznueckoil mpupoze
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JIUCIIEPCHBIX ~ CHUCTEMax,  BO3MOXKHOCTSIX  IEJCHANpPABICHHOTO  BIMSHUS  HA  IPOLIECCHI
CTPYKTYpOOOpa30BaHUsI U CO3TAHMSI CUCTEM C 3a/IaHHBIM KOMILJIEKCOM CBOMCTB.

2. B pe3yabTaTe M3y4YeHUs1 AUCHUILIMHBI CTYJIEHT JI0JI2KEeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSMHU:

- TOTOBHOCTBIO HCHOJB30BaTh HOPMATHUBHBIC JIOKYMEHTHI IO KayeCTBY, CTaHAapTU3AlUU U
cepruukany TPOAYKTOB M M3JCIUNA, BJIEMEHTHl HSKOHOMHMYECKOTO aHaiu3a B IMPaKTHUYECKOM
nesirenbroctr (I1K-3);

- TOTOBHOCTBHIO MPOBOAMTH CTaHIAPTHBIE U CEPTU(PUKAIMOHHBIE HCIBITAHUS MAaTEepPHAJIOB,
usnenuit u TexHojoruueckux nporeccos (IK-17);

- TOTOBHOCTBIO M3Y4aTh HAay4YHO-TEXHUYECKYI0O HMH(POpPMAIHIO, OTEYECTBEHHBIH U 3apyOeKHbBIN
ombIT 10 TeMatuke uccaenosanus (I1K-20).

3namo:

- COBPEMEHHbIE METO/Ibl OTPEJICTICHUS PA3MEPOB YACTHI] M UX YIETbHON OBEPXHOCTH;

-OCHOBHbIE BUJIbl AUCIIEPCHBIX HAIOJIHUTENICH;

- OCHOBHBIE OCOOCHHOCTH U 3aKOHOMEpPHOCTH ancopoumu [TAB u moimMepoB U3 pacTBOPOB;

- METO/IbI OLIEHKU arperaTuBHON YCTOMUMBOCTH TUCHEPCHBIX CUCTEM;

Ymemn:

- TOJy4yaThb JMUCIEPCHBIE CHUCTEMBI C 3aJaHHBIM KOMIUIEKCOM TEXHOJOTHYECKHX U
MOTPEOUTETHCKUX CBOMCTB;

Braoemy:

- OCHOBHBIMH METOJaMH KOJUIOMJAHOW XHMHH TpU pa3pabOTKE COCTABOB Pa3IMYHOTO
HA3HAYCHMUS;

- J1aDOpaTOpPHBIMA METOJHMKAMH WCCIEAOBAHUS TaKHX TUCIEPCHBIX CHUCTEM Kak 30Jd, Tely,
SMYJIBCUU U CYCIICH3UU.

3. Kparkoe comepxanue JMCUMILIHHBI:

1. Beeneunue.

OObexTel  (apmakornmen W KOCMETHKH (KpEMbI, IIaMIyHH, 3yOHBIE MAcThl W Jp.) Kak
KJIACCHYECKUE JUCIIEPCHBIE CUCTEMBI.

2. Hanmonmuurenu.

OcHOBHbIE XapaKTEPUCTHKU HAIOJHUTENEH: ¢opMa 4YacTHIl, AUCIEPCHOCTh, YAeNbHas
MOBEPXHOCTh. METO/IbI OIIEHKH Pa3MepPOB YaCTHUIl. METO bl MOTYyYEHUsI TUCTIEPCHBIX YacTHull. [Ipumepsr
HATIOJTHUTEIIEH, UCTIOIb3yeMbIX B (hapMalleBTHUECKUX U KOCMETUYECKUX MPOIYKTaX.

3. AncopOunoHHOE MOIU(DHUITIPOBAHKIE TTOBEPXHOCTH YACTHUIL HATIOJTHUTEIIEH.

AncopOuus U3 pacTBOPOB Ha MOBEPXHOCTH TBEPABIX Ted. AxcopOuus HenoHoreHHbIX [TAB u3
MOJISIPHBIX U HETIOJISIPHBIX CpPeJl Ha MOBEPXHOCTH aJICOPOCHTOB Pa3IUYHON MOSIPHOCTU. AZCopOIus u3
pactBopoB HoHOTeHHBIX [IAB. [IpuMeps! penieHuss HEKOTOPBIX KOHKPETHBIX TEXHOJIOIMUECKUX 3a]au.

4. MexxyaCTUYHBIC B3aUMOJICHCTBHUS B IUCIIEPCHBIX CUCTEMAX.

[lonsiTHE O MOBEPXHOCTHBIX cujax 1-ro u 2-ro poxaa. PacknnHuBarollee AaBiI€HUE, SHEPTHUS U
cuia B3auMojieicTBUs 4dacTull. OCHOBHBIE COCTAaBIISIONIME PACKIMHUBAIONIETO AaBJiCHUS. BapuaHThI
HSHEPreTUYECKUX KPUBBIX B3AUMOJECHCTBHS YaCTULl. TUIBI MEKYaCTUYHBIX KOHTAKTOB.

5. CtpyktypooOpa3oBaHue B JHUCIEPCHBIX CHUCTeMax. Peojornueckuwe CBOMCTBA JUCTIEPCHBIX
CHUCTEM.

Tunbl TPOCTPAHCTBEHHBIX CTPYKTYp W YyCIOBUS WX BO3HUKHOBEeHHs. (CoBpeMeHHas
KJIacCHU(UKALUs MPOCTPAHCTBEHHBIX CTPYKTYp. YCJIOBHS MX BO3HUKHOBEHHS, CHelU(UKA CTPOCHHUS.
OcHoBbl peonornn. Kiaccudukanus AUCHEPCHBIX CHUCTEM IO WX PEOJOTUYECKOMY TOBEIICHUIO.
DKCIEepUMEHTATbHBIE METO/IbI OLIEHKH PEOJIOTHYECKUX CBOMCTB AMCIEPCHBIX CUCTEM.

6. DaKTOpPHI, BIUSIONINE HA MMPOIECCHI CTPYKTYPOOOPa30BaHMS B TUCIIEPCHBIX CUCTEMAX.

Bnusnue pasMepoB, aHM30METpUM (OPMBI YacTHIl, SHEPreTUYECKOW HEOTHOPOTHOCTH
MMOBEPXHOCTH HA PEOJIOTUUECKOE TTOBEJCHUE AUCTIEPCHBIX CHUCTEM.

7. DKCIIEpUMEHTAIbHBIE METO/IbI OLIEHKHU arperaTuBHON YCTOMYMBOCTH JIUCTIEPCHBIX CUCTEM.

Merton mpenenpbHbIX CEIUMEHTAIIMOHHBIX 00BeMOB. OIlEHKa arperaTMBHOW YCTOWYHMBOCTH
CHCTEM IO UX PEOJIOTHYECKOMY MOBEIEHUIO.
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8. PerynupoBanue CTpyKTYpHO-MEXaHHUUECKUX CBOWCTB CYCIEH3UIN U SMYJIbCUH.
Bonnbie cycrieH3uM MOJSPHBIX HATIOJHUTENEH W HEMOJAPHBIX HAMOTHUTEIEH. OMYIbCUU BOAA-

Macj0. DMYJIbCUU MACIO-BOJIA.
4. O0beM yueOHOM JUCUMIIJIMHBI

B B akagem. B

Bunpl yueOHOI paboThI 3aUETHBIX qacax ACTPOHOM.

eIMHULIAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144 108
AYAUTOpPHBIE 3aHATHS: 0,50 18 13,50
Jlexuunu (Jlek) 0,11 4 3
[Tpaxktrueckue 3ansarus (I113) 0,39 14 10,5
Jlaboparopust - -
CamocrositesbHas padora (CP): 3,25 117 87,75
Buna koHTpoJisi: 3k3amMeH 0,25 9 6,75

AHHOTanus padoyeil nporpamMmmal AucuuiInHbl «IIpaBoBoe peryiupoBaHue B JONHUHI- U
HapkokoHTpoJie» (b1.B.J1B.07.03)

1. leap aucuMnIMHbI:

- HM3ydeHme 3aKOHOAATEIBHOIO
JesatenbHOoCTH B Poccuiickoit @epepannn

- W3YyYeHHUE 3aKOHOMNATENBHBIX aKkTOB P®d, cBs3aHHBIX ¢ cozmanueM DenepanbHON CIIyKOBI
Poccuiickoit @enepanuu mo KOHTPoIt0 3a 0o6opotoM HapkoTukoB (DCKH Poccun);

- U3YYEHHE 3aKOHOJIaTEJIbHBIX aKTOB, PErIaMEHTUPYIOIIUX MOPSAIOK 000pOTa HAPKOTHUECKHUX
cpencts B PO;

- U3y4EHHUE MEXTYHAPOJHBIX HOPMATHBHBIX IPABOBBIX aKTOB B 00JaCTH 000pPOTa HAPKOTUKOB,;

- uszydenue 3amady u Qynkumit @CKH Poccum, opranuzanuu ee AeATEIbLHOCTH U TMOpPsSAKa
IIPOXOXKAECHUS CIYKObI B OpraHax HapKOKOHTPOJIS;

odopMIIeHHUST TOCYJApPCTBEHHON  CyIeOHO-IKCIEPTHOU

- M3y4EHHUE YrOJOBHO-IIPOLECCYAIBLHOTO u YTOJIOBHOTO 3aKOHOZATEIbCTBA B
4acTy, Kacarouencs MOACIEACTBEHHOCTH OpraHoB ®CKH Poccun, pesrenpHOCTH
CIIELMAJINCTA U DKCIIEPTa;

- U3YYEHHE BEJOMCTBEHHBIX HOPMAaTHBHO-IIPABOBBIX aKTOB (IIPUKA30B, HMHCTPYKIIMM,
pacropsKeHUi), perJaMeHTHPYIOIUX — JIeATeNbHOCTh  AKCHEPTHO-KPUMUHAINCTHYECKON CIyXOBI B
®CKH Poccun;

- TOJlyYeHHE HEOOXOIUMBIX TEOPETHMYECKMX M MPAKTHUYECKUX HABBIKOB  BBISBJICHUS,
oOHapykeHUsI, (PUKCAIUH, U3BATHS, MPEIBAPUTEILHOTO HCCIEAOBAHUS CIEIOB U OOBEKTOB Ha MECTE
NPOMCIIECTBUSA, YYacTHsl B OMNEPATHMBHO-PO3BICKHBIX MEPONPUATHUSAX M CIEACTBEHHBIX ACUCTBUAX H
UCTIOJIB30BaHUS TOTYyYeHHON MH(POPMAITUH [T PACKPBITUS M PacCiIeIOBaHUs TIPECTYILICHHIH;

- H3ydeHue, oTpaboTKa M COBEPIICHCTBOBAHHWE IPUEMOB U METOAOB palbOThI CO CledaMu
MPECTYIUICHUS IS TIOJTyYeHHsI KaK PO3BICKHOM, TaK U JOKa3aTeIbCTBEHHON HH(OpMAITHH;

- n3yuyenue pexkomennauui Y HJICIT OOH;

- U3y4YeHHE OPraHU3alMOHHOW PaldOoTHI M periiaMmeHTHpyromux AokymeHToB BAJIA n MOK B
00opnrbOe ¢ MpUMEHEHUEM JIOTTHTOB.

2. B pe3yabTaTte u3y4yeHus TUCHMIJIMHBI CTYIEHT JA0JIKEH:

Obaadoams CIeNyOIUMU KOMIETCHIIUSMHU:

- TOTOBHOCTBIO HCITOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI 110 KAadeCTBY, CTaHIApTH3AIMH W
CepTUGUKAIMM TPOAYKTOB M U3JENUi, 3JIEMEHThl SKOHOMHYECKOTO aHajh3a B MPAKTHUYECKOH
nestensHocTH (TTK-3);

- TOTOBHOCTBIO TPOBOAWUTH CTAHIAPTHBIE M CEPTU(UKAIMOHHBIE HCIBITAHUS MAaTepUasoB,
u3zieui u TexHonorudeckux mnpoieccos (ITK-17);

- TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHUYECKYIO MH(OpMAIUIO, OTEUECTBEHHBIH U 3apyOeKHBIN
ombIT 1o Tematuke uccinemaoBanus (ITK-20).

3nams:
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- obmue mnonoxenus PenepanbHOro 3akoHa «O TOCYIApCTBEHHOH CyaeOHO-IKCHEPTHON mes-
tenbHOCTH B Poccuiickoit ®Depepanum». OOS3aHHOCTH M TIpaBa PYKOBOAMWTENS W JKCIEpTa
rOCYJapCTBEHHOTO CYyAeOHO-IKCIEepTHOrO yupexaeHus. I[Ipom3BoacTBO cyneOHOM SKcrepTusbl B
rOCYy/IapCTBEHHOM  CyIeOHO-3KCIIEpTHOM  yupexaeHuu. (OcoOeHHOCTH MPOU3BOJICTBA  CyIeOHOU
9KCIIEPTU3BI B TOCYIAPCTBEHHOM CYJI€OHO-IKCIIEPTHOM YUPEKICHUN B OTHOIICHUH KUBBIX JIUIL;

- nmonoxxenus [Inmenyma BepxoBaoro cyma P® ot 21 nmekabps 2010 roma Ne 28 «O cyneOHOM
AKCIIEPTU3E 110 YTOJIOBHBIM JIETIaM»;

- 3amaun u pynkiuu ®CKH Poccuu, opranuszaius ACATEIBPHOCTH U MOPSIOK MPOXOXKICHUS
CIyObl B  OpraHax HApKOKOHTPOJIs; TMPaBOBOM  CTAaTyC  AKCHEPTHO-KPUMUHAIMCTUYECKUX
noapasznenenuit opranoB ®CKH Poccuu;

- OenepanbHble 3aKOHBI, PETIAMEHTHPYIOIINE MOPSA0K 000pOTa HAPKOTUYECKUX CPE/ICTB:
oT 8 sHBaps 1998 r.Ne 3-03 «O HapKOTHYECKUX CPEACTBAX M TCHUXOTPOIHBIX BEIIECTBaX», OT 8§
asrycra 2001 roma.Ne 128-®3 «O nuIEH3UPOBAHUU OTIEIbHBIX BUIOB JIEATEIbHOCTH.
[ToctanoBnenus [IpaButensctBa Poccuiickoir denepannu ot 18 aBrycra 2007 roma Ne 527 «O
nopsake BBo3za B Poccuiickyro denepanuio u BbiBo3a U3 Poccuiickoit denepanu HApKOTHUYECKUX
CpPEIICTB, NCHUXOTPOIHBIX BEIIECTB M HUX HPEKypcopoB», oT 3 ceHTsops 2004 r . N 454; «O
3allpelleHNH KYyJIbTUBUPOBAHUs Ha Teppuropun Poccuiickoin @enepanuy pacTeHUM, COACPKAIUX
HapKoTuyeckue Bemectay, oT 20 utong 2007t . .M 460 «O 3anpere KyJIbTHBUPOBAHHUS KOHKPETHBIX
COpPTOB KOHOIUTM Ha TepputTopuu Poccuiickoir denepanum», ot 7 depans 2006 r. .Ne 76 «O6
YTBEPXKIAECHUU KPYHHOTO U 0c000 KpYIMHOTO pa3MepoB HApKOTHUYECKUX CPEACTB U
IICUXOTPOIHBIX BelecTB Ais ueneit crareit 228, 228.1 u 229 VYronosnoro Kogekca Poccutickoit
Oeneparun». [locranosnenne Ilnenyma BepxoBHoro Cyna Poccuiickoini @enepanuu ot 15 uioHs
2006 roma Ne 14 «O cyneOHOM mpakTHKE IO JejlaM O IPECTYIUIEHUSX, CBS3aHHBIX C
HApKOTUYECKUMU  CPEACTBAMH,  IICUXOTPOIHBIMU,  CHJIBHOACHCTBYIOIUIMMH U  SJOBUTBIMHU
BEILIECTBAMUY;

- MEKBEJIOMCTBEHHbBIE COTTIAIIeHHS B chepe O0pHOBI C HE3aKOHHBIM 000POTOM HAPKOTHKOB;

- MEXIyHapoJHble HOpMaTuBHBIC IpaBoBbie akThl: Konpeniuss OOH o HapKOTHYECKUX Cpell-
CTBax M ICUXOTPONHBIX BemectBax 1961, 1971 u 1988 r.r., MexxayHapoaHbeie JOoroBopbl Poccuiickoit
Qenepanuil ¢ APYTUMH TOCYIapCTBaMHM, 3aKIIOYEHHBIC s oOecriedeHus: OOphOBl ¢ HE3aKOHHBIM
000pOTOM HAPKOTHUKOB, KOHIEMIUs MojenbHOro 3akoHa «O HapKOTHMUYECKUX CPEACTBAaX, MCUXOTPOIHBIX
BElIECTBaX U UX MpeKypcopax» Jjs rocyaapcts - yuactHukoB CHI

- JIeHCTByIOIIHME CHOUCKUA (TIEPEeYHH) KOHTPOJIMPYEMBIX BEIIECTB U UX IMPEKypcoOpoB Ha
tepputopuu Poccuiickoit ®enepanun (2010r.);

- DepepanpHblii 3akoH OoT 12 aBrycra 1995 r. Nel44-®3 «OO0 omnepaTHBHO-PO3BICKHON
JEATETLHOCTH (C M3BMEHEHHUSIMU U JOTIOTHEHUSIMU);

- pernamenTupyomue 1okyMeHTsl BAJIA 1 MOK B 60pnbe ¢ mpuMeHEeHHEM JTOTTHHTOB;

- CIIUCKH 3ampelleHHbIX MPEernapaToB Jis HCIOJIb30BaHUSI B OJIMMIITHMIICKOM CIIOPTE; KPUTEPHUH,
COTJIACHO KOTOPBIM, BEIIECTBA OTHECEHBI K CIIUCKY 3allpelleHHbIX npenapatos (2010r.).

Ymems:

- 0pOpMIIATH IOPUAMYECKH MPABHIBHO BCE ATambl IKCHEPTU3Bl (UCCIENOBAHUS) IOMHUHT- U
HAapKOKOHTPOJIS;

- BBISIBIISITH, OOHAPYKUBATh, U3BIMATh, IPEABAPUTEIHLHO UCCIEAO0BATh CIEIbl U 00BEKTHI HA MECTE
MIPOUCIIECTBHS, YIaCTHS B CICACTBEHHBIX JEHCTBUSIX, OTIEPATUBHO-PO3BICKHBIX MEPOTIPHUATHSX ;

Braoemy:

- CaMOCTOSITEJIbHON paboThl C IOPUANYECKON JUTEPaTypOil: BECTH MOUCK HYXKHOW MH(pOpMaluu,
MCIIOJIb30BaTh IPOYUTAHHOE KaK CPEJICTBO IS PEIICHHUs B JallbHEHIIeM MpodecCroHalbHBIX 3a/1a4.

[Ipouecc m3yuenus aucuumiuHel «[IpaBoBoe perynupoBaHHEe B JONUHT- U HApPKOKOHTPOJIE)
HampaBlieH Ha POPMUPOBAHUE KOMITETEHIIUH:

- TOTOBHOCTBIO HCIOJB30BaTh HOPMATHBHBIC JIOKYMEHTHI 1O Ka4yeCTBY, CTaHAApTHU3AIUU U
cepruuUKany TPOAYKTOB M U3JCIUN, SJIEMEHTHl HSKOHOMHYECKOTO aHaiu3a B TMPaKTHUECKOM
JeSITEIIbBHOCTH
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- TOTOBHOCTBHIO HCIOJIb30BaTh 3HAHME CBOWCTB XHUMHUYECKUX JJEMEHTOB, COCIWHEHUU U
MaTepuasoB Ha UX OCHOBE Ul pellieHus 3aau MpodeccnoHanbHOM 1eTeTbHOCTH

-TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHYECKYI0 HH(OPMAIUIO, OTCUSCTBEHHBIA M 3apyOeKHBIN
OTIBIT 0 TEMATHKE UCCIIEI0BAHUS

3. Kparkoe conepxxanue JMCUMILIAHBI:

1. TocynmapctBeHHast cyneOHO-3KCIepTHas aesTeNbHOCTh B Poccuiickoit denmepamuun u ee
3akoHonaTenbHOe odopmienue. Ob6mme mnonoxenuss PenepanbHOro 3akoHa «O TOCYZapCTBEHHOM
CcyneOHO-dKCIIepTHOM nesTebHOCTH B Poccuiickoit Deneparumy. O0sS3aHHOCTH W TIPaBa PYKOBOAUTEIIS
U OIKcrepra CyneOHO-’KCHepTHOro  ydpexxaeHus. I[IpomsBoacTBo  cyneOHOM  SKCHEpTU3BI B
rOCy/IapCTBEHHOM  CyIe0HO-3KCIIepTHOM  yupexkaeHun. (OcoOeHHOCTH MPOU3BOJICTBA  CyIeOHOU
9KCIEPTU3BI B TOCYIAPCTBEHHOM CYJI€OHO-IKCIIEPTHOM YUPEKJACHUH B OTHOIICHUH YKUBBIX JIHII.

OuHaHCOBOE, OPraHM3allMOHHOE, HAayYHO-METOAMYECKoe M HWH(POpPMAIMOHHOE oOecredeHue
JESTEIIbHOCTH TOCY/IAPCTBEHHBIX CYACOHO-IKCIIEPTHBIX YUPEIKICHHIA.

2. OCHOBHbBIE M3MEHEHHS W JIONOJHEHUS] B 3aKOHOJATEIbHbIC akThl Poccuiickoit denepanuu,
cesizanHble ¢ co3ganueM DOCKH Poccun. CymHOCTh BHECEHHBIX HW3MEHEHHH B (enepanbHoe
3aKoHOJaTenbCcTBO. Pasrpannuenue mnonHomounii ®CKH Poccum u apyrux mnpaBoOXpaHUTEIbHBIX
opranos PO.

XapakTepucTuka M3MEHEHHH 3aKOHOJATelIbcTBa 00 000poTe HApKOTHUECKUX CPEICTB U
MICUXOTPOITHBIX BEIIECTB, 00 ONMEePaTHBHO-PO3BICKHON JEATEIHLHOCTH, O APYTUX BUAAX JICATEITHHOCTH.

Ocnosuble 3agaun u ¢yakimun ®CKH Poccuu, opranuzanus pearensHoctd @CKH Poccun u
MOPSIIOK MPOXOXKICHUS CITYKObI B OpraHax HapKOKOHTPOJIS.

CTpyKTypa LEHTPAJIbHOTO anmapaTa U UHBIX TOapa3aeIeHH.

[IpaBoBasi ocHOBa TpPOXOXKIAeHUs CHykObl. [IpoxokieHue ciyxObl, mpaBa W OO0SI3aHHOCTH
COTpYIHUKA, OOs3aTeNnbHas MaKTHIOCKONMYECKash perucTpauus. YcioBusi ciyxObl. IIpekpaimienue
CITY>OBI.

VYTrojoBHO-TIpOIleCCyaIbHOE U YrOJIOBHOE  3aKOHOJATENbCTBO B YacTH, Kacaroleics
noxcinencrseHHoctu opranoB @®CKH Poccun o YIIK Poccun (cr. 151), nesrenbHocTu cnenuanucra u
skcrepTa. [loHsaTrHE cyneOHOM SKCIEepTH3bl U AKCIEPTHOTO yupexaeHus. [IpaBoBoit craryc skcnepra u
crenuanucta (ct. ct. 57, 58 YIIK P®). OtBox sxcnepta (ct. 70 YIIK P®) u cnennanucra (ct. 71 YIIK
P®). [loka3arenbcTBa B YroJIOBHOM cynponpousBojcTse (cr.cT. 74, 80, 81, 82 VIIK P®). Vuactue
crenuanucta (ct. 168, 251 VIIK P®). IlpousBoactBo cyneOHo# skcneptussl (ria. 27 VIIK PO).
Pa3zbscHeHne »KCIepTy W CHEIHUAIMCTy €ro MpaB Ha CTaJAUU TMOATOTOBUTENHHOW YacTHU CyAeOHOTrO
3acemanus (cr. cr. 269, 270 VIIK P®). Jlonpoc skcmepra (ct. cT. 205, 282 VIIK P®). Ocmotp
mecTHOCcTH U momerenus (ct. 287 VIIK P®). CneactBennsiii skcnepumeHnt (ct. 288 VIIK PD).
OTBETCTBEHHOCTH DKCIIEPTA U CIICIHAIIUCTA 110 YTOJIOBHOMY 3akoHOAaTeNbCTBY (cT. 307, 310 YK PO).

BenoMmcTBeHHbIE HOpMaTHBHBIE NPAaBOBbIE aKThl (IPUKa3bl, UHCTPYKIIHH, pacropsiKeHus)
perinaMeHTupyronme JIEeATEIbHOCTD AKCIIEPTHO-KpUMUHANIKUCTHYeCKUX noAapasnenennii OCKH
Poccun.

[IpaBoBO#i cTaTyCc SKCIEPTHO-KpUMUHATUCTHYECKUX moapazaenenuit opranoB ®CKH Poccun.
3agaun U QYHKIMM DKCHEPTHO-KPUMUHAIMCTHYECKOTO yrpaBieHus JlemapraMeHTa CleUalbHOrO U
kpumuHanuctuyeckoro obecneuenuss ®CKH Poccun, 6a30Bbix u teppuropuanbibix IKII. OcHOBHBIE
TEXHUUYECKHUE CPEICTBA, HCIIOJIB3YyEMBIE B HKCIEPTHO-KPUMHUHAINCTUYECKON AEATEIBHOCTH OpPIraHOB
HapKOKOHTPOJISL U HOPMBI X MTOJIO)KEHHOCTH.

[Topsanox npousBoacTea ’3kcneptu3 u ucciaeaosannii B IKII Teppuropuansueix opranos ®CKH
Poccun. ITopsanok mnpusieuenuss corpygHukoB OKII k mpoBeneHHIO ONEpaTUBHO-PO3BICKHBIX
MEpOTNPHUATHIA U CIEICTBEHHBIX aeicTBUid. Opranuzamnus oOyuenus corpyanukos DKII, arrectauuu Ha
IPaBO CaMOCTOSITEIBHOTO IPOM3BOJCTBA CYAEOHBIX OKCIEPTH3 M IEpecMoTpa YPOBHS HX
npodecCHOHATBLHON MOATOTOBKH.

3. ®enepanbHble 3aKOHBI, PETJIaMEHTUPYIONIKE MOPSAI0K 000pOoTa HAPKOTUUECKUX CPEACTB:
oT 8 sHBapa 1998 r. Ne 3-®3 «O HapKOTMUYECKHMX CPENCTBAaX M ICUXOTPOINHBIX BELIECTBaxX», OT §
aBrycta 2001 1. No 128-®3 «O nuiieH3upoBaHUM OTACIBHBIX BUIOB ACATEIHHOCTHY. [locTaHOBICHUSA
ITpaButensctBa Poccuiickoit ®@enepanun otl8 aBrycra 2007 roma .Ne 527 «O mnopsiake BBO3a B
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Poccuiickyro ®epepauuro u BbBO3a u3 Poccuiickoi @Penepanuu HapKOTUYECKUX CPEACTB,
MCUXOTPOIHBIX BEIIECTB M UX MPEKYpcopoB», oT 3 ceHTsops 2004 r . N 454; «O 3amnpemeHun
KyJIbTUBUPOBaHUs Ha Tepputopuu Pocculickoin denepanuu pacTeHU, COAEPKAINUX HAPKOTUIECKUE
BemiectBay, oT 20 utona 2007t . .MNe 460 «O 3amnpere KyJIbTUBUPOBAHUS KOHKPETHBIX COPTOB KOHOILIN
Ha Tepputopun Poccuiickoii ®enepauun», ot 7 ¢eBpans 2006 r. .Ne 76 «O06 yTBepkIeHUU
KPYIHOTO U 0c000 KPYIHOTO pPa3MepoB HAPKOTHYECKUX CPEJICTB M MCUXOTPOIHBIX BEIIECTB
nng  ueneid crared 228, 228.1 um 229 VYronosHoro Kopekca Poccuiickoit ®enepanum».
[Tocranosnenue [lnenyma BepxoBuoro Cyna Poccuiickoir @enepanuu ot 15 urons 2006 roga Ne 14
«O cyneOHOH MpakTHKE MO JellaM O MPECTYIJICHUSAX, CBSI3aHHBIX C HAPKOTHYECKHUMH CPEICTBAMH,
IICUXOTPONHBIMU, CHJIbHOACHCTBYIOIIUMUA M SJOBUTBIMM  BEIECTBAMHU»; MEKBEJOMCTBEHHBIE
cornamieHus B cepe 60pHOBI ¢ HE3aKOHHBIM 00OPOTOM HAPKOTHUKOB.

MexnyHapoansie HopMaTUBHBIE IpaBoBble akThl: KonBenuns OOH 0 HapkOTHYECKHUX CpenCcCTBax
U TcuxXoTponHbiX BemectBax 1961, 1971 u 1988 r.r., mMexayHapoaHble IOroBOpbl Poccuiickoit
Qenepaiil ¢ APYTUMU TOCYIapCTBaMH, 3aKIIOYEHHbIE [Js o0ecreueHuss OOphObl C HE3aKOHHBIM
000pOTOM HAapKOTHUKOB, KoHLeNMs MoaenbHoro 3akoHa «O HapKOTHUYECKUX CPEACTBaX, HICUXOTPOITHBIX
BEILECTBAX U UX MPEKYpCopax» s rocyaapcets - yuacTHukoB CHI'.

Pexomenmaruu YHJICIT OOH.

JleiicTByIOIIME CIUCKU KOHTPOJIUPYEMBIX BEIIECTB U UX Mpekypcopos (2010r.)

4. BBeneHne B KpUMHHATHCTUKY. OCOOEHHOCTH HCIIONB30BAaHMSA CHEIHMATIbHBIX 3HAHUH Ha
MIEpBOHAYAJILHOM 3TaIe BbISBICHUS, IPECEUCHHUS], PACKPBITHS U pacCiIeqOBaHUs IPECTYIJICHUN.

5. Drambl HCNONB30BaHMSI  JIOIHUHIOB. Hcropus  nonuHr-koHTposs.  BceMupHBIT
AHTUJIONMUHTOBBIN Koaekc. OpraHu3anmoHHas paboTa M periiaMeHTupyroume IokyMeHTsl BAJIA u
MOK B 60pb0e ¢ mpuMeHeHueM AoNUHroB. CIHMCOK 3alpemeHHbIX MpenapaToB s UCIOJIb30BAHUS B
oJIMMNuiickoM cnopte. Kpurepuu, corinacHO KOTOpBIM, BEIIECTBA OTHECEHbI K CIIMCKY 3alpElleHHBIX
IIpenapaToB.

4. O0beM y4eOHOH JUCHUILIMHBI

B B akamem. B

Bunet yueGHoI paboTh 3a4YETHBIX yacax aCTPOHOM.

eIUHULIAX gacax
OO0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144 108
AyIUTOpHBbIE 3aHATHS: 0,50 18 13,50
Jlexuuu (Jlek) 0,11 4 3
[Tpaktuueckue 3ansatus (I113) 0,39 14 10,5
JlabopaTopus - -
CamocrositesbHas padora (CP): 3,25 117 87,75
Buja koHTpoOJISI: JK3aMeH 0,25 9 6,75

AHHOTaUus padoyeil nporpaMMspl JMCHUIIMHBI «MeXaHH4YecKHe MPouecchl U annaparbl
TeXHOJOTHM CHHTETHYECKUX OMOJIOTHYEeCKH AKTHBHBIX BellleCTB, XMMHKO-(papMaleBTHYECKUX
npenaparos u kocMernuecknx cpencrs» (b1.B.1./IB.08.01)

1.Heﬂb JUCHHUIIJIMHBI. q)OpMI/IPOBaHI/Ie Y CTYACHTOB OCHOB MHKCHCPHOT'O MBIIIJICHUS.
OCHOBHBIMU 3aa4aMi JUCHUIIIMHBI, pCIICHUEC KOTOPBIX o0OecreynBacT JOCTHIXKCHHUC LICIIN, ABIAIOTCA:
- UI3YUYCHUC TUIIOBBLIX 3JICMCHTOB KOHCTPYKL[I/Iﬁ XHUMHUYECCKOI'O 060pyI[OBaHI/I$I;

-IIOHUMaHUue TECHOU B3aMMOCBsA3U

KOHCTPYKLIUH

XHUMHUYCECKOI'O

TCXHOJIOTUYCCKUMHU NTPOLECCAMU, UX B3AaUMHOI'O BIIMAHUA APYT HA ApYyTra,

00opyIoBaHUS

-IpOBE/ICHNE HEOOXOAMMBIX MPOYHOCTHBIX PAcueTOB B MPOIECCE MPOEKTUPOBAHMSI U OLEHKU
paboTOCTIOCOOHOCTH JIEMEHTOB KOHCTPYKIIUI XUMUUYECKOT0 000pyIOBaHUS M YCTaHOBOK;
-o0ecrieueHue HEOOXOIUMOM TeXHHUYECKOW MHGpopMaueil Juisi BOCHPUSATHS CTYACHTaMU psaja
MOCJIEYIOIIUX JUCLUILINH.
2. B pe3yabTrare H3y4YeHUs] AUCHMIIMHBI CTYACHT JO0JIKEH:
Obaadams CleqyOIUMA KOMIETCHIIUSIMHU:
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- CIIOCOOHOCTh U TOTOBHOCTH HCIOJB30BATh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX IUCIHIUIMH B
npodeccronanbHoi aestensHoctr (OITK-1);

- TOTOBHOCTH HCIIOJIb30BAaTh 3HAHUSA O COBPEMEHHON (PU3MYECKOH KapTHHE MHUpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIeCTBA JJI NMOHMMAaHUs OKPY’KAIOIEro MHUpa U SBICHUN
npuposl (OIMK-2);

- TOTOBHOCTb HCIIOJIb30BATh 3HAHUS O CTPOSHUH BEIIECTBA, MIPUPOJIC XUMHUECKON CBS3H B Pa3IUUHbBIX
KJlaccaX XUMHUYECKHX COEIMHEHUHN JUId IOHUMaHHUsS CBOMCTB MaTepUalioB U MEXaHU3Ma XUMHYECKHX
IPOIIECCOB, IPOTEKAIOIIUX B OKpysKaroiieM mupe (OITK-3);

- CIOCOOHOCTBIO ~ NMPHUHUMATh  KOHKPETHBIE TEXHHUYECKHE pEUIeHHs Tpu  pa3paboTke
TEXHOJIOTUYECKUX TMPOILIECCOB, BBIOMpPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHMH C Y4ETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4).

3namo:

- TEOPETUYECKHE OCHOBBI IIPOLIECCOB U3MEIBUYEHUS U CMEIICHHUS;

- KOHCTPYKIIMHM U TPHUHLMUIBI JEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIIMH ISl U3MEJIbYCHUS U
CMEIIEHUs] MaTEPUaoB;

- METOJIUKH pacyeTa TeXHOJIOTHUECKOTo 000py10BaHUSI.

Ymemn:

- TPOBOAUTH MEXaHWYECKUE pAcueThl 3JEMEHTOB MAIlMH JJIs W3MENbYeHHUS U CMEUICHHS
MaTepuasoB.

Braoemo:

- HaBbIKaMU aHAJIM3a MEXaHMYECKHUX IPOLECCOB XMMUUECKUX IPOU3BOICTB;

- TEXHOJIOTUYECKHMH pacueTaMu 000pyI0BaHUS;

- pacueTraMu THIOBBIX JieTajlell MallliH, OJb3YsCh cipaBo4HOM Juteparypoit u I'OCTamu.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

1. Beeoenue

Ponb npeamera «MexaHnueckue MPOLECChl U anmnapaThl XAMUYECKONH TEXHOJIOTUNY B
(bopMHpOBaHUN MHXKEHEpa XMMHKa-TEXHOJIOra. «MeXaHn4ecKue MpPOIECChl U anmnapaThl XUMUYECKON
TEXHOJIOTUM» —OCHOBa Ui MPOEKTUPOBAHMS HOBBIX U  COBEPIICHCTBOBAHUS JICHCTBYIOLINX
TEXHOJIOTHYECKUX YCTAHOBOK XMMHUYECKUX MPEIPUATUH.

3. Paszpnen 1. U3menbueHne TBEPABIX BEIIECTB

O®u3nKo-MexaHnyeckue cBoicTBa MartepuanoB. CrocoObl u3MenbueHus. Teopun uU3MeIbUEHUS.
Jpobunku, pa3pymiaroime MaTepral ckaTueM (IeKOBbIe, KOHYCHBIE, BATKOBBIE). [IpoOuiku yaapHOro
NeicTBUS (POTOpPHBIE M MOJIOTKOBBIE JIPOOMIJIKHM, Iajbl€Bble HM3MENbUNTENH). MalluHbel yAapHO-
UCTHUPAIONIEro JIeHCTBUS (MENBHHIBI C Bpamaromumcs OapabaHoMm, BHOpalMOHHBIE MEIBHUIIBI).
W3MenpuuTenu pa3/iaBiMBAIOLIEr0 W UCTHpAOLIEro JeicTBUs (OeryHHbIE MENbHUIBI, KaTKOBO-
TapenbyaTbie U3MENbUYUTENN, OucepHble u3MenbunTenan). CTpyiiHbie MenbHUIBL. O0JIacTh MPUMEHEHUS,
MIPUHIUT ACHCTBUSA, KiIaccuuKaius.

3. Pazgen 2. Cmemenue.

[Tponeccrt cmemenus. Knaccudukanus cmecurenei. CMelieHHe BBICOKOBS3KHX IOJIMMEPOB
(uepBsYHBIE MAIIMHBI, BaJKOBble MaimIuHbl). CMecuTenu mepuoAnueckoro aeiicteus. KuneTtnka
npoueccoB cmemeHus. CMelieHne cbllydyux wmarepuanoB. bapabannble cmecurenu. YepBsuHO-
jonacTHble cMecuTenu. JIlentounsle cMecurenu. berynkosslie cMecutenu. LIupKynsaiMOHHbIE CMECUTENN
C TICEB/I0OKMKEHUEM ChIITyYero MaTepuana ObICTpOBpalIaloIIUMCs poTOpoM. Y cpeanurenu. CMecuTenu
HENpPEepPBIBHOTO JeicTBusl. ['paBuTaliioOHHBIE cMecuTenu. BuOparmonneie cmecutenu. [IpsMoTodnbie
CMECHTENH.

4. O0beM y4eOHOM JUCHHUIJIMHBI

Bunael yue6HOM paboThI B 3auetHbIX B akanem. B actponom.
eIMHUIIAX qacax qacax
O0mast TpyA0eMKOCTh JHCIHUIIJIMHBI 110 20 79 54
y4eOHOMY ILIAHY
KonrakTHas pa6ora (KP): 0,22 8 6
Jlexmm (Jlek) 0,11 4 3

113



[Tpaxtrueckue 3ausatus (113) 0,11 4 3

CamocrositeabHas padora (CP): 1,67 60 45

Buja xoHTpoOJISi: 3a4eT / IK3aMeH 0,11 3auer 3auer
(4) 3)

AHHOTaUs padoyeil mporpaMMbl TUCHUIJIMHBI «MeXaHHKAa XUMUYECKUX MPOU3BOICTB
CHHTETHYECKHX OMOJIOTMYeCKH AKTHBHBIX BellleCTB, XHMHKO-(hapManeBTHYECKUX NMpenapaToB U
KocmeTHuecknx cpeacrs» (651.B.1./71B.08.02)

1. Heab AMCUUIVIMHBI. HAYYUTh CTYACHTOB TBOPYECKOMY TIOAXOAY K BBINOJHEHUIO
MH)KEHEPHBIX pacyeTOB Ha IPOYHOCTh, )KECTKOCTh U YCTOMYMBOCTh 3JIEMEHTOB KOHCTPYKLUI, neTaneil u
y3J10B MalllMH U annaparos.

OCHOBHBIMU 33/1a4aM{ JAMCLUIUIMHBI, PEIIEHHE KOTOPBIX 00ECHEeuMBAeT JOCTH)KEHUE LENH,
ABIISIOTCS:

® U3y4eHHE TUIOBBIX 3JIEMEHTOB KOHCTPYKIMH XUMUYECKOTO 000PYA0BaHMS;

® [IPaBUJIbHBIM BBIOOP pacuyeTHOW MOJIENH U MPOBEACHUE HEOOXOAMMBIX IMPOYHOCTHBIX PAacueTOB B
nporecce NPOeKTUPOBAHUS U OLIEHKU PabOTOCIIOCOOHOCTH JIEMEHTOB KOHCTPYKLUH XUMUYECKOTO
000py/IOBaHUS U YCTAaHOBOK;

® [IOHMMaHME€ TECHOM  B3aUMOCBA3M  KOHCTPYKLMH  XUMHMYECKOIO  OOOpyAOBaHHS  C
TEXHOJIOTUYECKUMH TNIPOLIECCAMU, UX B3aUMHOTI'O BIMSIHUSL IpYT Ha ApPYyTa;

e o0ecrnieyeHHe HEOOXOAMMOW TEXHHUYECKOH HHpopMaluend Juis BOCHPUATHUA CTYIEHTaMHU psla
MOCTEYIOIUX JUCLUIUINH.

2. B pesyabTare n3y4eHus AMCUMIJIMHBI CTYAEHT J0JI7KEH:

Obnadams CIEeAyOIUMU KOMIIETEHIIUAMU:

- CIOCOOHOCTh W TOTOBHOCTH HCIIOJB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IWCIHIUIMH B
npodeccronanibproi aesteapbuoctu (OITK-1);
- TOTOBHOCTH HCITIOJIb30BAaTh 3HAHUS O COBPEMEHHON (U3MYECKOH KapTHHE MHpPa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUH BELIECTBA JUIsl IOHUMAaHUS OKPYXKAlOIEro MUpa U sSBICHUN
npuposi (OITK-2);
- TOTOBHOCTb HCIIOJIb30BAaTh 3HAHUS O CTPOCHUU BEILIECTBA, MPUPOEC XMMUUYECKON CBSI3U B PA3IUYHBIX
KJlaccaX XMMHUYECKUX COCIUHEHHWH Ui MMOHMMAaHHs CBOMCTB MAaTEpUalOB W MEXaHU3Ma XHMHYECKUX
IpoIIecCOB, MpoTeKaroIuX B okpysxkatoieMm mupe (OIIK-3);
- CIIOCOOHOCTBIO ~ NPUHMMATh  KOHKPETHBbIE TEXHHYECKHE pelIeHHs Mpu  pa3paboTke
TEXHOJIOTUYECKUX IMPOILIECCOB, BBIOMpATh TEXHUUYECKUE CpPEIACTBA M TEXHOJOTMH C Y4YETOM
9KOJIOTMYECKUX TocieacTBri ux npumenenus (I1K-4).

3namu:

-OCHOBHbBIE YPaBHEHUS U METO/bI PELICHMS 33/1a4 COIIPOTUBIIEHUS MaTEpUAJIOB U JIeTalel MalllvH;

-OCHOBHBIE METOJIbl PAacyeTOB Ha MPOYHOCTh U JKECTKOCTh SJIEMEHTOB KOHCTPYKIMHA MAalIMH U
anmnaparos;

-OCHOBBI TEOPUH pacyeTa JeTajeil 1 y3J0B MallliH U alapaToB XUMHUYECKON TEXHOJIOTHH.

Ymemn:

-IIPOBOJIUTH PACUYETHI DJIEMEHTOB KOHCTPYKILIUN HA OCHOBE METO/I0B CONPOTHUBIIEHUSI MAaTEpUasoB;

-paccuuTHIBaTh U KOHCTPYUPOBATh JETAIH MAIIUH MO UCXOIHBIM JaHHBIM;

-IIPOU3BOANTH PACYETHl 10 OCHOBHBIM KpUTEPHUSIM pPabOTOCIIOCOOHOCTH U KOHCTPYMPOBAHUS
JleTajei MallvH.

Bnaoemy:

-HaBbIKAMH pacyeTa CONMPOTUBIICHUS MaTEPUATIOB aHATUTUYECKUMH METOAMU;

-HaBBIKaMH BBIOOpA MaTEPHAJIOB MO KPUTEPHSIM MTPOYHOCTH;

-pacdeTaMy THUIOBBIX JIeTaJIell MAIllMH, OJbB3YICh CpaBo4yHOM Juteparypoi u 'OCTamu.

3. Kparkoe comep:kanue TMCIHHIJIHHBI:
1. M3ru6 s1eMeHTOB MallluH U aliaparos.

114



1.1. IucddepenunanbHoe ypaBHEHHE U30THYTOM OCH OaiIKu. DHEPreTHUECKUH METO/1 OTpeIeICHHUs
nepemetennii. Murerpan Mopa. [IpaBuno Bepemaruna.

1.2. Pacuer cTaTu4yecK HEONPEIeIUMbIX OaJIOK U paMm.

2. [IpounocTh cocy0B U anmnaparoB. Pacuer Ha MPOYHOCTH TOJICTOCTEHHBIX HUIUHIPOB. CrIOCOObI
MOBBIIICHUS HECYIIEH CITOCOOHOCTHU TOJICTOCTEHHBIX IIHJIUHAPOB.

3. CoenuHeHue aeraneld MamuH. MexaHWYecKue Iepefadd. 3yOuareie mepenadu. UepBsuHbIe

nepenayn. Pemenneie nepenauun. Penykropsl. [IpumMepsl cxem peayKTopoB.

4., O0beM y4eOHO#H JUCIUIINHBI

Bunbr yueOHOM paboThI B 3auetHbix B akanem. B actponom.

SIMHHIIAX gacax Jacax

O0uas TpyA0eMKOCTb M CUHUILIHHBI IO 20 72 54

Y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 0,22 8 6

Jlexuun (Jlek) 0,11 4 3

[Tpaxtuueckue 3ansatus (I113) 0,11 4 3

CamocrositeabHas padora (CP): 1,67 60 45

Buja konTpoJsi: 3auer / 3k3aMeH 0,11 3auer 3auer

(4) ®)

AHHOTAIUs padoyeil mporpaMMbl JUCHUIINHBI «OCHOBBI PU3NUYECKOH XUMUHM CHHTETHYECKUX
OHMoJIOrnYecKd aKTHBHBIX BemecTs» (b1.B.1.71B.09.01)

1. Heabr aMCUMIUIMHBI — O3HAKOMUTHCS C TEPMOJIMHAMHYECKOM TEOpUeld pacTBOPOB
AJNIEKTPOJIUTOB M JJICKTPOXMMHUUYECKHX Iened (rabBaHUYECKUX DJIEMEHTOB), IIOHATh OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKUX IPOLIECCOB, POJIb KaTaau3a JIJIsl XUMUYECKON
TEXHOJIOTHH.

2. B pe3yabTare u3y4eHus JUCHUIIMHBI CTY/IEHT J0JKEH:

Obaadoams cleqyOIUMU KOMIETCHIIUSMHU:
- CcrocOOHOCTh TUIAHUPOBATH W TPOBOAMTH (U3NYECKHE M XUMHUECKHE SKCIEPUMEHTHI, MPOBOJUTH
00paboTKy HMX pe3yJabTaTOB M OLEHUBATh IOTPELIHOCTH, BBIABMraTh TUIIOTE3bl M YCTaHABJIMBATH
TpaHUIBl WX TPUMEHEHUS, TMPHUMEHSATh METOIbl MaTeMaTHYECKOTO aHalM3a M MOJEIHPOBaHUS,
TEOPETUYECKOT0 U IKCIepuMeHTanbHoro uccienoanus (I1K-16);
- TOTOBHOCTH HCITOJIb30BAaTh 3HAHHWS OCHOBHBIX (PH3MUECKUX TEOPUH JUIS PEHICHUS BO3HUKAIOIIMX
¢u3nUecKkux 3a7ay, CaMOCTOSTEIBHOrO MNpUOOpeTeHUs (U3NYECKUX 3HaHUM, Uil TOHUMAaHUs
NPUHIUIIOB paboThl MPHOOPOB M YCTPOWCTB, B TOM YHCIIE BBIXOSAIINX 32 MPEeSIbl KOMIIETEHTHOCTH
KOHKpeTHOro Hanpasienus ([TK-19).

3nams:

-OTJIMYUTENbHbIE OCOOEHHOCTH B MOBEACHUM PACTBOPOB SJIEKTPOJIHMTOB, CBS3aHHBIE C MPOXOXKICHHEM
ANEKTPUYECKOT0 TOKA;
-T€OPHIO FAIbBAHUYECKUX SIBIICHUN;
-T€OPUU KMHETHKHU, IyTH TEOPETUUYECKOT0 pacuera CKOPOCTEN XMMHYECKUX PEaKIUi U OrpaHUYECHUS B
MIPUMEHUMOCTH PACUETHBIX METOJIOB;
-OCHOBBI T€OpUU (DOTOXMMHYECKUX W IETHBIX PEAKIIUNA, OCOOEHHOCTH WX CTAIUMHOTO MPOTEKAHUS U
YCJIOBHS OCYIIIECTBIICHUS;
-OCHOBHBIE YEpPThl TOMOTEHHOTO W TETEPOreHHOTO KaTajdn3a, MPUYUHBI YCKOPEHUS XHMHUYECKOTO
mpoliecca B MPUCYTCTBUU KaTalln3aTopa.

Ymemn:
-TIPUMEHATh KOHAYKTOMETPHUYECKHE ¢  TMOTCHIIMOMETPUUECKHE W3MEPEHHS I ONpeaesICHUs
TEPMOJAMHAMUYECCKUX (YHKIIUA XUMHUYECKHX PEaKIHMi, KOHCTAHTBI JTUCCOIMAIINHU, TPOU3BEIACHUS
pactBopumocTH, pH pacTBOpoB U T.1.

115



-IPUMEHSTH TEOPETUUYECKUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEOBAHUS (HU3UYECKON XUMHUH
JUISL pELIEHUS] BOIPOCOB, BOZHUKAKOIIUX IIPU U3YYEHUH KUHETUKA XUMUYECKUX PEaKLUN;
-IPOBOJIUTH AHAIIU3 U KPUTUYECKU OLIEHUBAThH TOTYYCHHBIC SKCIIEPUMEHTANBHbBIE TaHHBIC, 00001aTh U
JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:
-KOMIUIEKCOM  COBPEMEHHBIX 3JEKTPOXMMHUYECKMX METOJOB HCCIENOBAHUS I  ONpEAeNIeHUs
TEPMOJIMHAMUYECKUX XAPAKTEPUCTUK JIEKTPOJIMTOB U XUMUYECKHUX PEAKLIUM;
-METOJaMU OIpPEAENICHUs MOPSAAKA M CKOPOCTH PEAKLUMH, YCTAHOBJICHHUS JMMUTUPYIOLIEH CTAaJUUd U
MEXaHU3Ma U3y4aeMOi XUMUYECKON peaKkuu;
-HaBBIKAMU COCTABJICHHS TaJbBAHUYECKUX BJIEMEHTOB ISl LEJNEH OINpEAEICHUs] TEPMOANHAMUYECKUX
XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIEAYEMOM PEAKIIUY;
-3HAHUSIMU OCHOBHBIX 3aKOHOB XMMHUYECKON KUHETHKH, BIUSHUS PA3INYHBIX (PAKTOPOB (TEMIEPATYPHI,
JIaBJICHUS, KaTaJlu3aTopa) Ha CKOPOCTh XMMUYECKON pEeaKInu.

3. KpaTkoe coaep:xkanue TUCHUTLIUHBI

PacTBOpBI 271eKTPOIUTOB. DiekTpocTaTuueckas teopus [lebas-Xrokkens. Pacuer akTuBHOCTH U
CpPEeIHUX HMOHHBIX KOA((UIMEHTOB aKTUBHOCTH CHUJIBHBIX 3JIEKTPOIUTOB B pa30aBlIEHHBIX U
KOHLICHTPUPOBAHHBIX PAacTBOPOB M PACTBOPAX YMEPEHHOW KOHILICHTpAaLUMU. YJelbHash U MOJIApHas
ANEKTPUUECKUE MPOBOAUMOCTU. CKOPOCTh ABUKEHUS U MOJBHKHOCTH MOHOB. [IpenenbHbie MOJspHBIE
AJIEKTPONPOBOJIHOCTH HMOHOB. 3aKOH HE3aBUCUMOIO JBHKeHUs HOHOB Kombpayma. Ilpumenenue
M3MEPEHUI AJIEKTPUYECKON TMPOBOJMMOCTH JUISl OINPEAECICHUS CTEINEHW W KOHCTAHTBI JAUCCOLMALIMHI
CJ1a0BIX AJIEKTPOJIUTOB.

DJIeKTPOXMMHUYEeCKHe cucTeMbl (Henu). Bo3HUKHOBEHME CKayka MMOTEHIMala HarpaHule paszesa
npoBoaHUKOB [ u Il poxa. J[BOMHOW 31€KTpUYECKHUI CIION. DIIEKTPOABUAKYILAs CHJIa FaIbBaHUYECKOTO
3JIEMEHTa, DJIEKTPOAHBIM MoTeHuuan. TepMoaMHaMUYecKas TEOpPHUS TalbBAHUYECKUX SIBJICHUM,
ypaBHeHue HepHcra. Onektpoxumuueckas (opMa OCHOBHOTO — YpaBHEHHS TEPMOJIWHAMUKH,
temneparypubiii  ko3pdunuent OJ[C. Onexktpomst I u Il poma, ra3oBele U OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIC AJIEKTPOAbL. THUIbI TAIbBBAHUYECKUX PJIEMEHTOB: XUMHYECKHUE, KOHIIEHTPAIMOHHBIE,
C IIepeHoCcoM M 0e3 nepeHoca. XMMUUYECKHEe UCTOYHUKHU TOKa, TOTJIUBHBIE SJIEMEHTHI.

XuMmnueckass kuHeTuka. CKOPOCTh XMMHUYECKOW pEaKIMHM, KOHCTaHTa CKOPOCTH, MOPSIOK W
MOJIEKYJIIPHOCTh peakiuu. KuHnetnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-TO M HYJIEBOTO MOPSIKOB.
JuddepeHnnansuble 1 UHTETpajIbHbIEe METOJBI OMpeNeieHus mopsiaka peakuuu. CIOXKHBIE PeaKIIHu.
[TpuHIMIT HE3aBUCHMOTO TMPOTEKAHHs JJIEMEHTapHbIX peakiuii. OOpaTumble, TNapauieTbHbIE U
MOCJIeIOBaTeIbHblE peakiuu 1-ro mnopsaka. BnusHue Ttemmeparypsl Ha CKOPOCTh —pEaKIUH,
npubmkenHoe npasuino Bant-I'odda. YpaBuenue Appenuyca, nuddepeHimanbHas U UHTETPATbHBIE
¢dopMbl ypaBHEHHUS. OKCIOHEHIMalbHas Qopma ypaBHEHUsT AppeHuyca. ODHEprusi aKkTUBAUU MU
MPEIPKCIOHEHIIUAIBHBIN MHOKHUTEb.

Teopun XMMUYECKON KUHETHKU: TEOPUS aKTUBHBIX COYIAPEHUN U TEOPHS MEPEXOIHOTO COCTOSHUS
TIIC (akTUBMPOBAHHOTO KOMILIEKCA). DHTAJBIUSA U SHTPOMUs akTuBaluu. DoToXuMHUECKHE peaKuu.
Xumuyeckue U GpoTodusnuecKkre CTauu, BTOpUYHbIe Mpoliecchl. KnHeTnka pOTOXUMUYECKUX peaKni.
CeHncubunusupoBaHHbie (poToxuMUUeckue peaknuu. LlemHble peaknud, MEXaHU3Mbl 3apOXKIeHUS,
pa3BuTHs W OOphIBa 1enu. Hepa3BeTBICHHbIE M Pa3BETBICHHBIC IIEMHBIE peakluu. BeposTHOCTHas
TEOpUs PA3BETBJIEHHBIX peakuuil. [IpenenpHble ABIEHUS B LENHBIX PEAKUUAX, HWKHUN U BEPXHUM
IIpeieIibl BOCIIAMEHEHHS.

Kartamm3. ['omoreHHslii U rereporeHHbIi karann3. OCHOBHBIE 3aKOHOMEPHOCTH KaTAIMTUYECKHUX
peakuuii. BnusHue karaim3atopa Ha TEPMOJWHAMUYECKHME W KHHETHYECKHE MapaMeTphbl peakiuu.

116



CeneKkTUBHOCTh KaTalM3aTopa, KaTaJMTUYECKas aKTUBHOCTb. ['OMoreHHeli karanu3. CIOUTHBIA U
pa3feNbHbIIl MEXaHU3Mbl KaTaIUTUYECKOTO ACUCTBUA. DHEPreTUUECKUE JUarpaMMbl B3aUMOJEHCTBUS
peareHTOB ¢ KaTanu3aTopoM. OOmuil M crnenupuveckuii KUCIOTHO-OCHOBHOW KaTanmu3. Karamms
KOMIUIEKCAMH IIepeXOAHbIX MeTauioB. (depMeHTaTHBHBIM KaTanu3. I'ereporeHHsl Katanus3. Tumsl
TeTEPOreHHBIX KaTalu3aTopoB. 3aKOH JEHCTBYIOIUX MOBEpXHOCTEW. KMHETHKA reTepOreHHbIX peakIHii.

4. O0beM y4eOHOH JUCHUIIMHBI

N B 3auetHbix | B akagem. B acTponom.
Bupl yue6HOM paboTh

eIMHALAX Jacax yacax
O01mas TpyA10eMKOCTb M CHUUILIHHBI IO 5.0 180 135
y4eOHOMY IIAHY
Konrakthas pa6ora (KP): 0,44 16 12
Jlexmm (Jlek) 0,22 8 6
[TpakTuueckue 3arstus (I13) 0,22 8 6
CamocrositesnsHas padora (CP): 431 155 116,25
Bua xonTpoJs: 3auer / 3k3aMeH 025 JK3aMeH JK3aMeH

’ (©) (6,75)

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIMHBI «XMMHUYECKAasi KHHETUKA PeaKlUMid CHHTe3a
0MO0JIOrMYecKH aKTHBHBIX BelecT» (b1.B.1./1B.09.02)

1. Heap AMCUMIUIMHBI. TIOHSATH OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHX MPOIECCOB, POJIb KaTalnu3a JUIsi XAMHUYECKON TEXHOJIOTHH.

3ajaun U3y4eHus TUCHUTIIUHBI COCTOST B CJIETYIOIIEM:

- YACHUTH B&KHOCTh YCTAaHOBIICHUSI MEXaHU3Ma U METOJIOB HAXOXKJIEHUS CKOPOCTEH XMMHYECKHUX
PEAKLH U UX MPAKTUYECKON peain3alni;

- JaThb TPEACTAaBIEHUE O COBPEMEHHBIX OSKCIEPUMEHTAIBHBIX METOJaX HCCIIEeIOBaHUS
ANEKTPOXUMUUYECKHX SIBJICHUM U KUHETUKUA XUMUYECKUX TIPOLIECCOB.

2. B pe3yabTare u3y4eHusi AUCUUILIMHBI CTYIEHT J10JI5KeH:

Obnadams CIEYIOUTUMA KOMITETCHIIHSIMU:

- CIOCOOHOCTh IUTAHUPOBATh W TPOBOAUTH (U3MUYECKHE U XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOJIUTE OOpPabOTKY WX PE3YJIbTaTOB W OILEHUBATh TIOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3Bl H
yCTaHABIMBAaTh TPAHUIBI WX TMPUMEHEHHs, MPUMEHSITh METOAbl MaTeMaTUYecKOoro aHalu3a U
MO/ICITUPOBAHHUS, TCOPETUIECKOTO M IKCIIepuMeHTaIbHOTO rccieaoanus (ITK-16);

- TOTOBHOCTb MCTIOJIH30BATh 3HAHMSI OCHOBHBIX (PM3NYECKUX TEOPUH AJIS PEeIICHUS] BO3ZHUKAIOIINX
bU3MYEeCKUX 3a/]ad, CaMOCTOSITEIBLHOTO MPUOOpEeTeHHs] (PU3WYECKUX 3HAHWUM, I TOHUMAaHUs
MPUHIIMIIOB paboOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE BBIXOAIIMX 32 MpeAesibl KOMIETEHTHOCTH
KOHKpeTHOro Hanpasienus (I[1K-19).

3namo:

- TEOPUU KHUHETHUKU, IYTH TEOPETUYECKOrO0 pacyeTa CKOPOCTeM XHMHUYECKUX pEaKIuh u
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI TeOpHH (POTOXMMHYECKUX U IEMHBIX PEAKIUNA, OCOOCHHOCTH WX CTaIUWHOTO
MPOTEKAHUs U YCIOBUS OCYILIECTBIICHNUS,

- OCHOBHBIC Y€PThl TOMOTEHHOTO M TE€TEPOTCHHOT0 KaTajau3a, MPUINHbBI YCKOPEHHUS] XUMHUIECKOTO
mpoliecca B MPUCYTCTBUU KaTalllu3aTopa

Ymemu:

- MPUMEHSTH TEOPETUUECKHUE 3HAHUS U IKCIIEPUMEHTATbHBIE METO/IbI UCCIIENOBAHUS (DHU3HUECKOMN
XUMUU TSI pEeIIEHUsT BOITPOCOB, BOSHUKAIOIINX MTPH H3YUCHUH KHHETUKH XUMAYECKUX PEaKIINiA;

- MPOBOJAWTH AHANU3 U KPUTUYECKU OIICHUBATH MOJIYYEHHBIE HKCIIEPUMEHTAJbHbIE JIaHHBIE,
000011aTh 1 1eaTh 000CHOBAHHBIE BBIBOJIBI HA 6a3€ TPOBEIEHHBIX OIBITOB.

Braoemy:
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- METO/IaMH ONIPEJEIICHUS NTOPSJIKA U CKOPOCTH PEAKIMH, YCTAHOBJICHMSI IMMUTUPYIOLIEH CTaguu
Y MEXaHU3Ma U3y4aeMOoW XUMHUYECKOW PEaKInu;

- HaBblKaMM  COCTaBJCHHUS TallbBAHWYECKUX  DJIEMEHTOB I Lelel
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEYEMON PEAKIUH;

- 3HAHMUSAMU OCHOBHBIX 33aKOHOB XHUMHYECKOW KHHETHKH, BIUSHHS pa3IMYHBIX (PAKTOPOB
(TemnepaTypsbl, JaBJI€HUs, KaTalu3aTopa) Ha CKOPOCTh XUMUUECKON PEaKIIUU.

3. Kparkoe conep:kanue JUCHUIIIHHBI.

Xumunyeckass KMHeTHKa. CKOpPOCTh XMMHUYECKOW pEaKIMM, KOHCTaHTa CKOPOCTH, HOPSANOK U
MOJICKYJISIPHOCTh peakinu. KuHetnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-TO U HYJIEBOTO MOPSIKOB.
JuddepeHunanbaple U UHTETpaIbHbIE METOJbl ONpeAeeHUs Nopsaka peakiuu. CIOXKHbIE peaKUH.
[IpyHIMIT HE3aBUCHMOIO MPOTEKaHUS JJIEMEHTapHbIX peakuuid. OOpaTumble, NapajuleIbHbIE U
IIOCIIEAOBATENbHBIE peakuuu 1-ro mnopsanka. BausHue Temmneparypbl Ha CKOPOCTb PEakKlMH,
npubimxennoe npaswio Bant-I'odda. YpaBuenue Appennyca, nuddepeHnuanbias 1 UHTETpalbHbIC
GopMbl ypaBHEHMsA. OKCIIOHEHLMalbHas (opMa ypaBHEHUsS AppeHuyca. ODHEprus akTUBAlUU U
IPEIIKCIIOHEHIIMATIbHBIA MHOKUTENb.

Teopun XMMHYECKOM KHHETUKHM: TEOPHsS AKTUBHBIX COYJApEHHMM M TEOpPHUS MEPEXOIHOTO
cocrosiHus TIIC (akTMBHPOBAHHOTO KOMIUIEKCA). DHTAIBIMS U SHTPOIUS aKTUBALUU. POTOXUMUYECKUE
peakuuu. Xumuueckue U Goropuszndeckue cTaiuu, BTOpuUHbIe npouecchl. Kunernka poroxumuueckux
peaknmii. CeHcHOWIM3UpPOBaHHBIE (POTOXMMHYECKHE peakuuu. LlermHple peaknuu, MeXaHU3MBI
3apOoXKJIeHUs, pa3BUTUS U oOpbIBa lenu. Hepa3BeTBieHHbIE M Pa3BETBICHHBIC IIETIHbIE PpEaKIUU.
BepositHocTHas Teopust pa3BeTBICHHBIX peakuui. [IpeaenpHble SBIEHUS B LIETIHBIX PEAKIMIX, HUKHUN
Y BEPXHUH MPEEIIbl BOCIITIAMEHEHHUS.

Karanu3z. 'omorenHsiit 1 rereporeHHblid kataian3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIMTHYECKUX
peakuuii. BimsHue karanusaTopa Ha TEPMOJUHAMHYECKME U KHHETUYECKHE IIapaMeTpbl pPEaKLUH.
CeneKTUBHOCTh KaTajiu3aTopa, KaTaJIUTHYeCKash aKTHUBHOCTh. ['OMoreHHmlid kartanu3. CIUTHBIA H
pa3feNIbHbIIl MEXaHU3Mbl KaTaIUTUYECKOIO ACUCTBUA. DHEPreTUUYECKUE AuarpamMMbl B3aMMOJECHCTBUSA
peareHTOB ¢ KartanuzatopoM. OOmui u crneuuduyeckuii KUCIOTHO-OCHOBHOW Kartanu3. Katamm3
KOMIUIEKCAMHM TNEPEXOJHbIX MeTauloB. DepMeHTaTUBHBIM Kartanu3. I'ereporeHnsiii karanu3. Twursl
TeTepOreHHBIX KaTalau3aTopoB. 3aKOH JEHCTBYIOUX MOBepXHOCTEW. KnHETHKa reTeporeHHbIX peakui.

4. O0beM y4eOHOH JUCHUILJIMHBI

OIpeICTICHUS

. B 3auetHbix | B akagem. B acTponom.
Bunpt yueOHoI paboThI

SAMHUIIAX yacax gacax
OO0mast TpyA10eMKOCTh M CHUILIHHBI 110 5.0 180 135
Y4eOHOMY IIaHy
KonraktHas pa6ora (KP): 0,44 16 12
Jlexruu (JIek) 0,22 8 6
[Tpaktuueckue 3ansatus (I113) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Bupa xoHTpoJsi: 3a4eT / Ik3aMeH 025 JK3aMeH JK3aMeH

’ ©9) (6,75)

AHHoOTauus padoyeii nporpaMMsbl JMCHUILINHBI « OCHOBBI KBAHTOBOI XMMHH BelleCTB

dhapmanesTuueckoro Haznavenus» (61.B.1./71B.10.01)

1. Ieab AMCHUIINHBI:

— JIOTUYCCKH OPraHU30BAHHOI'0 O3HAKOMJICHUSA C OCHOBHBIMU NOHATUAMH COBpCMCHHOfI KBAHTOBOM

XUMUU,

— HU3Y4YCHHA OCHOBHBIX KBAHTOBO-XMUMHYCCKUX MCTOJOB pPACUCTa CTPOCHHUA U CBOMCTB XMMHYECKHX

CHCTEM;

— O3HAaKOMJICHUSA C OCHOBHBIMH IPCACTABICHUAMHU O XUMHYECKOM CBSI3HM H MCKMOJICKYIIAPHBIX

B3aMOJCHCTBUSIX;
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— O3HAKOMIICHUS C OCOOCHHOCTSMU XHMHYECKOH CBS3U, MEKMOJICKYJISPHBIX B3aUMOJICHCTBUN H
CBOMCTB MOJIEKYJISIPHBIX CUCTEM U MOJIHMEPOB;

— TMpuOOpeTeHHsT HaBBIKOB pabOTBl € OCHOBHBIMH KBAHTOBO-XMMHUYECKMMH KOMIIBIOTEPHBIMU
IIPOrpaMMaMHU, MCIIOJIb3yEMbIMHU HA ITPAKTUKE.

2. B pe3yabTaTre U3y4eHUs JUCHMIIMHBI CTYAEHT JA0JI/KEeH:

Obnadamye cleayomUMU IpOoPecCHOHATbHBIMU KOMIIETEHIIUSAMMU:

- CIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UUECKUE M XUMHUYECKHE SKCIIEPUMEHTHI, IPOBOIUTH
00pabOTKy HMX pe3yiabTaTOB M OLEHHBAaTh IOTPELIHOCTH, BbIABUraTh TMIIOTE3bl M YCTAHABJIMBATH
IPaHULBl HMX TPUMEHEHUS, MPUMEHATh METOJbl MaTeMaTHYECKOI'O0 aHalu3a M MOJEIMPOBAHUS,
TEOPETUYECKOT0 U IKCIepuMeHTanbpHoro uccienoanus (I1K-16).

3uamo:

- OCHOBHBIE IIOJIOKCHMSI KBAaHTOBOM XHMHHU, COBPEMECHHOM TEOPUHM XHMHMYECKOH CBSI3U M
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS M IPUMEPHl €€ NPUMEHEHUS K KOHKPETHBIM XHMHUYECKUM
CUCTEMaM,;

- TPUHLUIBl KOJMWYECTBEHHON XapakTEepU3allUM AaTOMHOM UM 3JIEKTPOHHOW CTPYKTYpbI
MOJIEKYJISIPHBIX U CYIIPaMOJIEKYJISIPHBIX CUCTEM U IIOJIUMEPOB;

- OCHOBHBIC B3aWMOCBSI3U MEXIY OJICKTPOHHOH CTPYKTYpOH U (PHU3UKO-XUMHUYECKUMH
CBOMCTBaMM BEILECTB, JIEXKAIUE B OCHOBE YIIPaBJIICHUs CBOMCTBAMU MAaTEPUAJIOB;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKUX PACUETHBIX METOJ0B U 001acTH
UX IPUMEHUMOCTH.

Ymemu:

- IlpumeHATh KBAaHTOBO-XMMHYECKHME IOAXOIbI M METOIBl Ul pacdera, MHTEpIpETalud U
IIPEACKA3aHMs CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX, CYIIPAMOJIEKYJIIPHBIX CHUCTEM U ITOJIMMEPOB.

Braoemy:

- DneMeHTapHbIMU HaBbIKAMU NPUMEHEHHUS KBAaHTOBO-XMMHUYECKUX IOAXOJ0B U METOJOB MpHU
pPEIIEHUN TPAKTHUYECKUX TEXHOJOTMYECKMX 3aJa4 UM CTaHJApTHBIMM KBAaHTOBO-XUMHYECKHUMH
KOMIIBIOTEPHBIMU IIpOrpaMMaMH.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Beenenue. [Ipeqmer kBaHTOBOM XUMHUH. Poiib KBAHTOBOM XMMHH B ONKUCAHUU XUMHYECKUX SBJICHUN U
IpoLeccoB. B3auMOCBA3b KIIACCHYECKON U KBAHTOBOM MOJENIEH MOJIEKYII.

Pa3pen 1. OOuiue npuHIMITEI KBAHTOBON XUMHUH
OcHOBHBIE NIOJIOKEHNS KBAHTOBOM MeXaHUKH. BapralnoHHbIM METO HaX0K/I€HHUs BOJTHOBBIX (DYHKIIUI.
[TpubnmxeHre He3aBUCUMBIX YacTUL. MeToJl caMOCOriIacOBaHHOTO Mo uisi aroMmoB. IIpubnmxenue
LEHTPAJILHOTO NOJs. ATOMHBIE OPOUTAIU U UX XAPAKTEPUCTUKH.

OnHO31EKTPOHHBIE U MHOTOJIEKTPOHHBIE BOJIHOBBIE (DYHKIIMU U METOJBI UX pacuera.
AHTHCUMMETPUYHOCTb IEKTPOHHOU BOJIHOBOM (yHKUMHU. CnuH-opOutanu. Jlerepmunant Creiitepa.
Bgenenue B meronns! Xaptpu-®oka n Kona-Illama, xumudeckasi TpakTOBKa pe3yJbTaTOB. DJIEKTPOHHbBIE
KOH(Urypalnuy aTOMOB € TOUYKH 3pEHHsI KBAHTOBOW XUMHUH.

Pa3nen 2. MeToibl KBaHTOBOW XUMUH
[Tpubnuxenne bopua-Onnenreiimepa, aguabaTHUECKUil MOTEHLMAN W MOHATHE MOJEKYISIpHOU
cTpykTypbl. Metoael Xaptpu-®oka u Kona-lllsoma nns monekynsl. Ipubmmxenne MO JIKAO.
OneKTpoHHas Koppemsauus. MeToa KOH(UIYpallMOHHOTO B3auMMOAEUCTBHs. TeopHs BO3MYILEHH.
Pacuer sHeprun qucconuanyy XMMHUYECKUX CBS3EH.

Hepapxust METOZI0B KBaHTOBOM XuMuu. Heamnupuueckass kBaHTOBasi XuUMus. ba3ucHble QyHKIUU IS
HEAIMIUPUYECKUX pacueToB. ATOMHbIE U MOJIEKYJIsipHbIe Oa3ucHble Ha0Ophl. Posb 0a3uCHBIX PyHKIINI B
ONKCAaHUM CBOMCTB MoJekyi. [lomyamnupuueckue metoipl. BageHTHoe mpuOIMKEHHE. T-3JIeKTPOHHOE
npubimxenue. Metop [lappuszepa-Ilora-Ilappa. Ilpoctoii u pacmmpeHHbIi MeTOAb! XIOKKE.
TO4YHOCTP KBAHTOBO-XMMUYECKUX PACUETOB CBOMCTB MOJIEKYII.

Paznen 3. Xumuueckas CBA3b U MEKMOJIEKYIISIPHbIE B3aUMOCHCTBUS

OpOutanbHas KapTMHa XUMHUYEeCKOW cCBs3U. KOHCTpyKTMBHas M JeCTpYKTHUBHas HMHTephepeHIHs
opbutaneil. MonekynspHble OpOUTaNM W UX CHUMMeTpHiiHas kiaccudukanua. KoppensuuoHHbIe
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JUarpamMMbl. DIIEKTPOHHBIE KOHPUTYpALUK TBYXaTOMHBIX MOJIEKYJ. AHAIHU3 3aCEICHHOCTEeH opOuTanei
no Mannukeny. [loHsiTHE 0 3apsaax v MOPAIKaX CBA3EH.

[IpocTpancTBeHHOE  pacmpeneneHUue AJIEKTPOHHOW IUIOTHOCTM W XMMHYECKas  CBS3b.
Mexmonekysipable B3auMmoaecTus. Jlepopmaimontas 3J1eKTpOHHAs! III0THOCTh. CHITBI B MOJIEKYJTax.

3akimroueHue. KBaHTOBast XMMUSI KaK MHCTPYMEHT MTPOTHO3a B XUMHUH..

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunbr yueOHOM paboThI B 3auetnbix | B akagem. B actponom.
SIMHUIIAX qacax yacax

OO0mas TpyA0eMKOCTb JMCUHMIIJIMHBI 110 3,0 108 81

Y4eOHOMY ILIAHY

AY/JAUTOPHBIE 3aHATHSI: 0,22 8 6

Jlexuuu (Jlek) 0,11 4 3

[Tpaxtuueckue 3ausatus (I113) 0,11 4 3

JlaGoparopust - - -

CamocrositeasHas padora (CP): 2,67 96 72

By uTOroBOro KOHTPOJIsi: 3a4eT ¢ OIeHKOM 0,11 4 3

AHHOTRHHH paﬁoqeifl nporpaMmmMmbl JUCHHUIIJIMHBI «BpruucJauTeIbHBbIC METOAbI B XUMHUN)»
(51.B.1.J1B.10.02)

1.leap AuCHMIUIMHBI. GOPMUPOBAHUE KOMIIETCHLIMU CIyIIaTelded B 0OJACTH COBPEMEHHBIX
METO/IOB U PEareHTOB, HCIIOJIB3YEMbIX B LIEJIEBOM CHHTE3€ OpPraHWYECKHX COeAMHEHUN. B Kypce natorcs
oO11re mpeacTaBleHus 0 Haubojee BaXKHBIX METOAaX MPEBPAILCHUI, MEXaHU3MaX PEaKIIHii, Texalux B
UX OCHOBE, O0JIACTSIX MX MPAKTHYECKOrO MPHMEHEHHsI, IOCTOMHCTBAX M HejocTaTkax. Pasbupaembie B
Kypce MpHUMEphl I[OKa3bIBAIOT MPAKTHYECKYI0 3HAYUMOCTb H3Y4aeMbIX METOJIOB JJsi CHHTE3a
OMOJIOTUYECKH aKTUBHBIX COCTMHECHUH.

llenenanpaBieHHbIl CHUHTE3 MOIU(PYHKIIMOHATBHBIX OPraHMYeCKUX MOJIEKY] 3aJaHHOUN
CTPYKTYPBbI, 00J1aIal0NINX MOJIE3HBIMU CBOMCTBAMH ¥ MPUTOIHBIX JJISI TPAKTUIECKOTO MCIIOIB30BAHUS —
OJlHa W3 aKTyallbHBIX MPOOJEM COBPEMEHHOCTH, pPEIICHHWE KOTOpPOH SBISIETCS OCHOBHOW 3amaueit
OpPraHMYeCKOTO CHHTE3a. B CBs3M € 3THM, pacIIMpeHHe IMPEACTaBICHUI O COBPEMEHHBIX METOJax
CHUHTE3a U YrayOJeHHe TMONyYeHHBIX paHee 3HAHUM B OOJIACTH OPraHMYECKONW XHUMHH SBISIOTCS
HEOOXOIMMBIMH JIEMEHTaMH NMPO(HEeCCHOHAIBHOM MOITOTOBKH KOMIIETEHTHBIX CIEIHATIMCTOB B 00JIaCTH
OMOJIOTUYECKH aKTHUBHBIX BEIIECTB.

3amaun N3y4eHHs JUCIUTUIAHBL:

- pa3BUTHE MOHMMAHUS CYIIHOCTH IMPOLIECCOB, JIGKAIIUX B OCHOBE XUMUYECKUX MpEBpallleHui
IIPY IPOBEICHUH PEAKIIMY B OPTaHMYECKOM CHHTE3E;

-pacIIMpeHue MPeCTaBICHH O COBPEMEHHBIX METOJaX CHHTe3a W YIIyOJeHHe MOTyYeHHBIX
paHee 3HaHM B OOJACTH OPraHMYECKOM XUMHUHU SBJISIOTCS HEOOXOAMUMBIMH  dJIEMEHTaAMU
npohecCHOHANBFHOM TOATOTOBKM KOMIIETEHTHBIX CHEI[MAIMCTOB B O0JACTH OWMOJIOTUYECKH AKTHBHBIX
BEIIECTB

-. 3HAaKOMCTBO CTYJIEHTOB C HauOoliee BaXHBIMH METOJIaMH, MOAXOAAMH M peareHTaMu,
UCTIOJIb3yEMBIMU B COBPEMEHHOM OPTaHMYECKOM CHHTE3E

2. B pe3yabTare u3y4eHusi AUCUUIIMHBI CTYIEHT J10JI5KeH:

Obnadams crienyrouMu MpopecCuOHATbHBIMA KOMIIETEHITUSIMU:

- CIOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (PU3UUECKUE M XUMHUYECKHE SKCIIEPUMEHTHI, NPOBOAUTH
00pabOTKy WX pe3yJabTaTOB M OLEHHBATH ITOTPEITHOCTH, BBIABHTATh THUIOTE3bl W YCTaHABIMBATH
TPaHUIBI HMX TIPUMEHEHUS, NPUMEHSATh METOJAbl MAaTEeMaTHYeCKOro aHaiu3a W MOJCIUPOBAHUSA,
TEOPETHUYECKOT0 U 3KCIepuMeHTabHOro uccienoanus ([1K-16).

3namu:

- TEOPETHYECKHME OCHOBHI W MEXAaHW3MBI TPEBPAIICHUH, TOJOXEHHBIX B OCHOBY METO/IOB
OpPraHHYECKOTO CHHTE3a, pACCMATPUBAEMBIX B PaMKaX Kypca;

-HanOoJsee pacIpOCTPaHEHHBIE pEareHThl, WCIOJIb3yeMble B XUMHH OHOJOTHYECKHAKTHBHBIX
COEMHEHUH 1 00JIACTH UX TPUMEHEHUS;
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-IIPUHLUIBI PALUOHAIBHOIO IIJIAHUPOBAHUSA M ONTHMM3ALUU CXEM IIOJYyYEHUs OPraHUYECKHUX
COCIMHEHUH 3aJJaHHOTO CTPOCHUS

Ymems:

— IPHUMEHATH TEOPETHUYECKHE 3HAHMA JUIsl CHHTE3a OPraHUYEeCKMX COCIUHEHUH Ppa3In4HbIX
KJIACCOB;

— QHAJIM3UPOBATh U IIPEJICKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIUHEHUN;

— COCTAaBJIATh CXEMbI CUHTE3a OPIraHUYECKUX COCIUHEHUH, 3aJaHHOTO CTPOEHUS;

Braoemy:

- METOJAMM IIOJIy4EHHUSI OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB; BAXKHEHUIIMMU METOJAMHU
TpaHc(hOpMaLMU U 3aILUTHl (PYHKIHMOHAIBHBIX I'PYII OCHOBHBIX KJIACCOB OPIraHUYECKUX COCANHEHUH.

3. Kparkoe conep:kanue JTUCHUIIHHBI:

1. BBeieHue U 3aIIUTHBIC IPYIIBI B OPrAaHUYECKOM CHHTE3E

1.1. Bsepenue. OcCHOBHBIE TIOHATHUSA OpraHMuYecKoro cuHre3a. CTpaTerus M TaKTUKa
OpPraHUYeCKOro cuHTe3a. BbIOOp OoNTHMalIbHOM CXEMbI CHHTE3a OpraHMYecKoro coeAuHeHus. Boixon,
KOJIMYECTBO CTaaui, JOCTYHHOCTh PEareHTOB, CEJNEKTUBHOCTh pEAKIMi H JApyrue (axTopsl
3¢ (}EeKTUBHOCTH CXEMbl OpraHuyeckoro cunresa. CyOcTpaT, peareHT, pacTBOPHUTENb, KaTalu3arop.
Tunel kKaTanu3a, UCIOJIb3yEeMbIE B OPraHUYECKOM CHHTE3E.

1.2. 3amuTHbIE IpyNIbl B OpraHndeckoM cuHTe3e. CTpaTerus UCIoJIb30BAHUS 3AIUTHBIX TPYIIIL:
IPUHLIMUIIBI OPTOTOHAJIBHONW CTAaOMJIBHOCTH U MOAYJIMPOBAHUS JTaOMIBHOCTU 3aLIUTHBIX TPYII. 3aluTa
cnuproBoii OH-rpynnel. 3aliuTHbIE TpyINIbl. YCIOBHS BBEACHMS M YNAJICHHs 3aIUUTHBIX TPYIII,
YCTOMYMBOCTh WX K JCHCTBUIO PA3IUYHBIX peareHTOB (KHCJIOT, OCHOBAaHUW, OKHUCIIHUTENEH,
BOCCTaHOBUTEJIEH U p.).

2. Metonsl cozmanusi CH cBsi3eit, METOIBI OKHUCIICHUS OPTraHWYECKHX COCIUHEHUH, METOMIbI
BOCCTAHOBJICHHSI OPraHUYECKUX COCIUHEHUN

2.1. Metoasl U peareHTHl, UCHOJb3yeMble Ut co3nanus csizu C-H. JlexapOokcumupoBaHue
KapOOHOBBIX KHUCIIOT M X IPOU3BOJHBIX. TepMuueckoe aekapOookcunupoBanue. JlekapOokcuiupoBaHue
3pUPOB MaIOHOBOW KHCJIOTBHL, [-Keto- © P-mmanokuciaor mno Kpamyo. Msrkuii  croco®
NeKapOOKCUIMPOBAHNUS HACBIIIEHHBIX KUCIOT Mo baprony._JlekapOokcuinnpoBanue KapOOHOBBIX KHUCIOT
U UX NPOU3BOJHBIX IOJ JCHCTBUEM TeTpaalerata CBUHLA — OKUCIMTEIBHOE JI€KapOOKCUIMPOBAHUE.
JlexapOoHWINpPOBaHUE albJeru0B. JlekapOOHUINPOBaHHE alIbJETHI0B KaTaIU3aTOPOM Y UIKHHCOHA.

2.2. MeToapl OKHCIEHHS] OPraHUYECKUX COECJUHEHHMM. PeareHThl M KaTalu3aTopbl OKUCIECHHUS.
MeTo/1bl OKUCIIEHUS C yYaCTHEM METAJJIOB: COETUHEHUs MapraHiia U Xxpoma, cepedpa, pyTeHus, OCMUS

2.3. MeToapl BOCCTAHOBIICHHSI OpPTaHUYECKHX coelnHeHHWH. Karanutudeckoe THUAPUpPOBAHHE.
Tunbel  KaTraau3aTopoB TUAPUPOBAHMS: METaUIbl IUIATUHOBOW TIPYIIBI, HUKENb PeHes, ero
pasHoBuAHOCTH. Karanm3atopsl TOMOT€HHOIO THAPHUPOBAHHUS, CTEPEOCEIEKTHBHOE KAaTAIUTHYECKOE
rujpupoBanue. BoccTaHoBieHHE KOMIUIEKCHBIMHM THJIpHJIAMM: THAPHIBI OoOpa W  aJIOMUHUS.
BoccranoBiieHre apoMaTU4ECKUX COCIMHEHNUN MEIOYHBIMU METAJUIAMH B )KAJIKOM aMMHAKE.

3. OcHoBHbIE peakiuu obpa3zoBanuss C-C-cBsizell 1 METO/Ibl CHHTE3a OPTaHUYECKUX COeTMHEHUN
Ha UX OCHOBE

3.1. CuHTe3bl Ha OCHOBE MAJIOHOBOTO M allE€TOYKCYCHOTo 3(upa M HX aHaIoron. Peakiun
JeKapOOKCUIMPOBaHUS, AIKAIMpPOBaHUs, amuiupoBanus, KuaeseHarems, Muxasnsa, JDxanma-
Knuaremana. Peaknum nukiau3anud Kap0o- M TeTEpPOLMKIMYECKMX CHCTeM Ha ocHoBe 1,3-
JTUKapOOHWIBHBIX coeMHeHnH, peakuuu ["anua u Knoppa.

3.2. CuHTe3pl Ha OCHOBE peakUMi KOHACHCALMU: albJ0JIbHAs KOHACHCALUs, KOHJEHCAIUU
Kmaitzena m Jlukmana, konaeHcanmu ¢ C-H kucnorHeiMu coenmHeHUsSMH, KoHaeHcamus IlITo6G6e,
peakuus Jlap3eHa, 6eH30MHOBast KOHeHcanus. Peakuus Mannuxa. Peakius Buttura.

3.3. Metonbl o6pa3zoBanus C-C-cBsi3ell ¢ MOMOIIBI0 METAIIIOOPraHUYeCKUX peareHToB. JIuTuii- u
MarHuiopranudyeckue coenuHeHus. CuHHTE3 MarHuiopraHudeckux coeauHeHui. Ilomyuenue
JUTUNOPraHNYECKUX  COCAUHEHHWW JINTHPOBAHWEM M  TPAaHCMETAJUIMPOBAHWEM  OpPraHUYECKUX
cyocrparoB. Illkana CH-KMCIOTHOCTH yIrieBOAOpOAOB. JluTupyromue areHThl. Peakuuu nuTtuii- u
MarHuMOpPraHNYeCKUX COCAMHEHUNM C BOJOHM, JUOKCHUIOM YIJEpoja, albJAeTHIaMH, KETOHAMH,
CIIO)KHBIMU  3(upamMM, HUTpUJIAMH, OIOKCHIAMH, OpTO-dpUpamMM, TPETUYHBIMH  aMHJIAMH,
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HENPEeeTbHBIMU KapOOHUIFHBIMHA COCTUHEHHSIMH. MenbopraHuieckue peareHThl. [lomydeHue auTHii-
TUAITKAJI-U TAAPUIIKYTTPATOB M X TPUMEHEHHE B OPraHMYECKOM CHHTE3E.
4. O0beM y4eOHOH JUCHUIIJIMHBI

Bunst yueOHoI paboThI B 3auetHbix | B akagem. B actponowm.
eIMHHIIAX Jacax Jacax

O01mas TpyA0eMKOCTh JHCHUIIJIMHBI 110 3,0 108 81

y4eOHOMY IIAHY

AYIUTOpPHBbIE 3aHATHUS: 0,22 8 6

Jlexmm (Jlek) 0,11 4 3

[Ipaktuueckue 3austus (I113) 0,11 4 3

JlaGopartopust - - -

CamocrositesibHas padora (CP): 2,67 96 72

Buj uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM 0,11 4 3

AHHOTanus padoveil NPOrpaMmsl IUCHUIIMHBI «OCHOBBI AHATOMMHU U (PM3HOJIOT I
(b1.B.1.1B.11.01)

1. Heap aucOMIUIMHBI. cPOPMUPOBATH Yy CTYIEHTOB B CHCTEME XMMHYECKOTO 0Opa3oBaHUSs
MpeJCTaBiICHUsT O (PU3UOJOTUU  HOPMaJIbHO (YHKIIMOHUPYIOIIETO OpraHM3Ma 4eJoBeKa, CO37aTh
€CTECTBEHHOHAYYHOE MPEACTABICHUE O (YHKIIMOHUPOBAHUH BCEX CHCTEM OpraHu3Ma Ha
MOJIEKYJISIPHOM, CYOKJIETOUHOM, KJIETOUHOM, CHCTEMHOM U OPraHU3MEHHOM yYPOBHSIX.

2. B pe3yJibTaTe 0CBOEHUs JUCHUILIMHBI CTYI€HT J10JI3K€eH:

Obaadoams cleqyOIUMU KOMIETCHIIUSIMHU:

- TOTOBHOCTh HCIIOJB30BaTh 3HAHUS O COBPEMCHHOH (M3MUECKON KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEILECTBA JJIsl IIOHUMAHMS OKPYXKAIOIIETO
mupa u siBieHuid mpuposl (OI1K-2);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHHUS O CTPOCHHMM BEIIECTBA, MPHUPOJIE XUMHUYECKOW CBS3H B
pPa3IMYHBIX KJIaccax XUMUYECKUX COEAWHEHHMM JJIi MOHUMAHMS CBOWMCTB MAaTEpHAJIOB M MEXaHHM3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAIONINX B OKpyskaroiiem mupe (OITK-3);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHHE CBOMCTB XHMHYSCKHX DJJCMCHTOB, COCAUHCHHN M
MaTepralioB Ha UX OCHOBE JIJIsI PelieHus 3a1a4 npodeccnonanbHoi aesitesaproct (ITK-18).

Buame:

- OCHOBHBIE 3aKOHBI (PYHKIIMOHUPOBAHHUS BCEX CHUCTEM OpraHu3ma, oOIIHe 3aKOHOMEPHOCTH
HEPBHOMMYHHOTYMOPAJIbHOU PETYJIALUY.

Ymems:

- Vcnonb30BaTh MOJyYeHHBIC 3HAHUS MO AHATOMHUM U HOPMAIbHOM (PU3MONOTHU YelloBeKa B
OMOXMMHYECKHX M XUMUYECKHUX HKCIIEPUMEHTaX U HAyYHBIX UCCIIEIOBAHUIX.

Brnaoemw.:

- OOIIMMU 3HAHUSMHU IO aHATOMUU U HOPMAJIbHOW (PU3UOIOTHH YeTOBeKa.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

Beenenue

Baxneiiimme kiaccuyeckne M COBPEMEHHbIE JOCTHXKEHUS HOPMaJIbHOW  (PU3UOJIOTHH.
®uznonorus ¢ ocHoBamMu Mopdororun B cucrteMe (apmareBTudeckoro ooOpazoBaHus. OpraHuzm
YyeJoBeKa Kak 1enoe. Mepapxus ypoBHEN KU3HENESITEIbHOCTH YETOBEKA: MOJICKYJISIPHBIN, KIETOYHBIN,
TKAHEBBIH, OPTaHHbBIN, OpraHu3MeHHbIi. [loHATHA MeTabomu3Ma, YIOpsI0YeHHOCTH (HU3HOIOTHUECKUX
MPOLECCOB U CTPYKTYpP, TOMEOCTa3a U MICUXUYECKH OPTaHU30BAHHOTO MTOBE/ICHMUSI.

1.OCHOBBI KU3HEAEATEIIBHOCTH MAKPO- 1 MUKPOCTPYKTYP UE€JIOBEKa

DU3HOJOTUYECKU CMBICT OWOIOTEHIIMATIOB, OOIIME TPUHIMIBI BO3HWUKHOBEHHUS. Buasl u
B3amMojieiicTBiue OuomnoreHnuanoB. llorennuman mokos, Qusnonornyeckuii cmpica. [loTenmman
nercteus. Bo3oyaumocts. Bo3Oynumeie Tkanu. [IpoBenenue morteHiumana aeiictus. Heps, mblma,
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cunarnc. ®usnonorus cuHancos. HepBHo-MbleuHblil cuHanc. ®usnonorus meimi. OOmUNA MEXaHU3M
MBIILIEYHOTO cokpatieHus. CkeaeTHble MBI [ ankue MpImibl. OOIIKe MPUHIMIIBI PETYIISIIH.

2. 3aKOHOMEPHOCTH M CIIOCOOBI PETYIISIIIAKA U CAMOPETYIISIHHA (PU3NOTOTUIECKIX TPOIECCOB

O6mas ¢usunonorus [IHC. Ctpoenue IITHC. Pednexc. Bo3dyxaenue u topmoxenue B [THC.
[Ipunuuner koopaunanuonnou naesrenpbHoctd LIHC. ABToHOMHas (BereTaTMBHAsl) HEpBHAs CHCTEMa.
CrtpoeHue, mnoHATHE, poyib B MoBeaeHUH. ['ymopanpHas peryasnus ¢GyHknuil. ®dusnonorus
SHIOKPUHHOM CHUCTEMBbI. DHJIOKpUHHBIE >Keje3bl. ['opMmonbl. Mexanusmel neictBus. ['unoramamo-
runoduzapHas cuctema.

3. I[IpyHUMIIBI )KU3HEIEATENBHOCTH YEJIOBEKA B [IOKOE

Ouszuonorus KpoBH. OCHOBHbIE KOMIIOHEHTHI KpOBH, MX (GYHKUIUU. ['pyImbsl KpoBH, pe3yc
¢daxTop. I'emocras. CaepThiBaromiasi, aHTHCBEPTHIBarOmas M (HUOPHHOIUTHYECKAs CUCTEMBI KPOBH.
O®uszuonorusa cepaua. Crpoenue, ¢pynkiuu. [IpoBenenre Bo30yxaeHus B cepue. Perynauus cocynos.
Owusmnonorus KpoBooOpamieHus. ['emoanHamuka. DPuU3nMONOTHs JbIXaHUA. MeXaHH3Mbl BHEIIHETO
neixaHus. TpaHcnopT ra3oB KpoBblo. Perymsinus npixanusi. @usnonorus nuiieBapenus. OcoOeHHOCTH
paboThl MUIIEBApPUTEIBHOIO KOHBeWepa. Perynsuus npoueccoB NUIIEBApEeHUs HA PA3IMYHBIX €ro
stanax. BcaceiBanue. ['onon u Haceimienue. @uznonorust BeiaeneHus. CTpoeHre U (QyHKLIHUUA MOYEK.
Mexanu3m obpazoBanust Moul. ['omeocTarnyeckast QyHKIHS ITOYEK.

4. ®uznonornyeckue U MOPPOIOrHIeCKUe OCHOBBI OHTOICHETUYECKON M3MEHYHMBOCTH YeJIOBEKa
IPU JESTEIbHOCTH.

O6mas (pu3HoNOoTrHs CEHCOPHBIX cucTeM. PU3NONOTHS BBICIIUX MCUXUYECKUX (DYHKITUH.

4. O0beM y4eOHOH JUCHUIJIMHBI

. B 3auéTHBIX B akanem. B actponom.

Bunel yue6HoI paboThI

eAMHUIIAX yacax gacax
O0mass  TPyaOEéMKOCTh  JAUCHUILIMHBI 110 3 108 81
Y4eOHOMY ILIaHy
AyAUTOpPHBbIE 3AHATHSA: 0,11 4 3
Jlexumu (Jlek) 0,11 4 3
[IpakTnueckue 3anstus (I113) - -
JlaGopaTopus - -
CamocronTesannas padora (CP): 2,78 100 75
Pedepar 2,78 50 37,5
CaMocTOosTeNbHOE U3YUCHHE PA3/IeTIOB TUCIIUILTHHEI 50 37,5
Bua koHTpOJIA: 324éT 0,11 4 3

AHHOTanMs pagoyeii mporpaMmbl AucHHILTHHBI «OcHOBBI KocmeTosiorun» (b1.B.1.JIB.11.02)

1. Heap aucuMnMHbL GopMUpOBaHUE 3HAHUN O CTPOCHUU M (PYHKIIMOHUPOBAHUU KOXKU U €€
NPUIATKOB, TMPUHIHUIAMH YXOJa 3a KOXKEW, MaTOJIOIMUYECKUMU COCTOSIHUSIMH KOXH M METOJaMH

KOpPpPCKINUHN NaHHBIX HEAOCTATKOB.

2.B pe3yabrare u3y4YeHUusl TUCHUILIMHBI CTYACHT JOJI2KECH

Obnadams CleqyOMUMA KOMIETSHIMSIMHU:

- TOTOBHOCTh HCIOJB30BaTh 3HAHUSI O COBPEMEHHON (U3MUECKONl KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUH BEIIECTBA JUIsl IOHUMAaHUS OKPYXKarOLIETo
mupa u sBieHuit mpupos (OITK-2);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHMSI O CTPOEHUHU BEILIECTBA, NPUPOJE XUMHUYECKOW CBS3U B
pa3IMyYHBIX KJaccaX XMMHUYECKUX COEIMHEHUH NAJis MOHMMaHUs CBOMCTB MaTepHajioB M MeXaHH3Ma
XHUMHYECKHX TPOIECCOB, MPOTEKAIOIINX B OKpyskatomem mupe (OI1K-3);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUWE CBOWCTB XMMHMUYECKHUX JJEMEHTOB, COCAUHEHUH U
MaTepualioB Ha X OCHOBE JIUIs pelIeHus 3a1a4 npodeccnonansHoi nesirenpHocty (I1K-18).

3Hamy:

- CTPOEHHUE KOXKH U €€ MPUIATKOB;

- 0co0eHHOCTH (PU3HOTOTHUECKUX MPOIECCOB, MPOTEKAOLINX B KOXKE;

- OCHOBHBIE JJabOpaTopHbIE U (PYHKIIMOHAIBHBIE AUArHOCTUYECKHE 00CIeJOBaHUS;

123



- 0COOCHHOCTH MPOSIBIICHHSI OCHOBHBIX I'PYIIN KOXKHBIX 3a00JIEBaHUH U UX JIEUCHUE.

Ymemu:

- OCYIIECTBJISATh PALMOHAJIBHBIM YXOJ 3a KOXEH M BOJOCAMU B 3aBUCUMOCTU OT MX THIIA U
COCTOSIHUS;

- HCIIOJIb30BaTh MOJYYECHHBIE 3HAHUA O CTPOCHHM KOXH, €€ MPUAATKOB U (PU3HOIOTHYECKUX
npolieccax B KOXKe IIpu pa3paboTKe HOBBIX BUJOB (DapMalleBTHUECKON U KOCMETHYECKOH MPOAYKIIUH.

Braoemy:

- METOJaMM ONMCAHUS OCHOBHBIX MPOSBICHUA KOCMETHYECKHUX HEJOCTaTKOB, OO0YCIOBJIEHHBIX
[IATOJIOTUYECKUM COCTOSIHUEM KOXKHU;

- METOJaMHM TEOpPETHYECKOr0 M HKCIEPUMEHTAIbHOIO MCCIEI0BaHUSA B IMpPO(ecCHOHANbHOM
JESTEIIBHOCTH.

3. KpaTkoe copep:kaHue JMCHUIINHBI

1. Mopdonornueckue u pusnonornyeckue_0COOCHHOCTH KOXKHU U €€ MPHUIATKOB, OCOOCHHOCTH
CTPOEHHUSI MUMHYECKON MYCKYJIAaTyphl

1.1. Crpoenne koxu. DyHKIMS, CTpoeHWE U (UMOIOTHS KOXKH. OMOPHOTCHE3 KOXH.
Onunepmuc. Kepatunorenes. Menanorene3. Kierku Jlanrepranca. [lepma. KosareHossle,
AJIaCTUYECKHUE U PEeTUKYJIIpHbIe BojokHa. KitleTku nepmsbl. [logkoxxHo-xkupoBas kinetdyatka. HHepBaus
koxxu. KpoBo- 1 mumdoobpartienne. Bo3pacTHas 3BONIONMS KOXKH.

1.2. TIpupatkm koxu. DYHKUIUSA, CTpOeHHE W (U3HOJOTHS CAITBHBIX M TOTOBBIX JKENE3.
OMOpuoreHe3 M BO3pacTHas 3BONIONMA. XHMMUYECKMH COCTaB CEKpeTa JKeln€3 M THUIl CEKpeLHH.
NunepBanus. KucinorHo-xupoBas MaHTHsI KO>KH. BcacsiBaHME BELIECTB Yepe3 KOXKY.

OyHKIUSA, CTpOCHHE U (PU3HOJIOrUS BOJIOC W HOrTeH. /[MHHBbIE, MYIIKOBbIE U IIETUHHUCTHIE
BOJIOCHI. Da3bl pa3BUTHs BOJIOCSHOTO (oJuikyna. HHepBanms U ropMoHaibHas peryisius. PacoBsie
0COOEHHOCTH CTPOEHHSI BOJIOC.

2. [IpuHIMIBI paIMOHAIEHOTO YXO/a 3a KOKEH JIMLIa U Tella, 32 BOJIOCAMU U HOTTSIMU

2.1. Tunel koxwu. IIpuHumMner yxoma 3a koxked. TUIBI KOX: XUpHas, cyXxas, HOpMaJbHasd,
yBsgatomas. CoBpeMeHHbIe J1a0OpaTOpHbIE U  KIMHUYECKHE CHOCOOBl TECTUPOBAHMS  KOXKHU.
[TpodunakTuyeckuil U TMTHEHUYECKUH YXOJ 3a KOXEW: OYMIIeHHE, YBIa)XKHEHHUE, MUTaHHEe, 3aluTa.
KocmeTtnueckue cpencrtBa, UCHOIb3yeMble B 3TUX LesAX. BiusgHue Tuma xkoxku u oOpas3a U3HU Ha
BBIOOpP KOCMETHUYECKUX CPEJICTB.

2.2. Tunel Bonoc. [lpuHumne!l yxoxa 3a Bosiocamu. Tumnbl Bosioc. [IpuumHBI CyxocTu BoJIOC.
[TpodunakTuyeckuif ¥ TMTHEHWYECKUH YXOJ] 3a BOJIOCAMU: OYMIIEHUE, YBIAXXHEHUE, MUTaHHUE, 3allUTa.
Kocmernueckue cpencTBa, UCIOIb3yeMbIE B 3TUX LIEIISX.

3. Kocmernueckne HENOCTaTKH, OOYCIOBJIEHHbIE MATOJIOIMYECKHMM COCTOSIHUEM KOXH,
NPUHLMIBI UX JeueHus. Mcropus nepmMaToBEHEpOJOTHMU: OCHOBHBIE 3Tallbl U UX POJIb B Pa3BUTUU U
CTaHOBJIEHUH JI€PMATOBEHEPOJIOTMH KaK HayKH.

[TaTomopdomnorus koxu. [TaTonornyeckue npouecchl, NPOTEKAIOIINE B SIUACPMUCE U B IEpME, U
uX IposiBieHus. Mop(oaornueckue 371eMeHThl KOKHBIX ChINel: NepBUYHbIE U BTOpUYHbIE. [IpHHIUIIEI
JUArHOCTUKYU KOXKHBIX OoJie3Hel. [IpuHIMIbBI TeueHns KOKHBIX Oose3Hel. Aieprudeckuil J1epMaTuT U
MeIMKaMeHTO3Hasi TOKcukoepMus. [IpuHIune! obieit 1 MeCTHON Tepanuy B 3aBUCUMOCTH OT CTENEHU
BBIPAXEHHOCTH BOCTIAJIUTENILHOMN peaklnu.

Helipogepmatosel: 3ynsimiye M Iy3bIpHBIE JEpMaTO3bl, HEHPOAEPMHUT, IOYeCyXa, IICOpHUas,
KPAaCHBIN TUIOCKUH JINIIAN.

Wudekimonnple 3a0071€BaHUs KOXKU: MHOJEPMHHM, B TOM YHCJIE YrpeBas Cblllb; BUPYCHBIC
3a0oJieBaHus, B TOM 4Hciie 00poAaBKU; TpUOKOBBIE 3a00JIeBaHuUs; Tapa3UTapHbIe 3a00JI€BaHNUS.

Juctpoduueckue 3a0601eBaHUS KOXKH, B TOM YHCIIE UXTHO3 U POTEpHUs.

HoBooOpa3zoBanusa koxku: MenaHoMa, Oa3aivoma, pak KOXH W JpyrHe 3J10KauyeCTBEHHbIE
HOBOOOpPa30BaHUs KOXkH. J[0OpoKauecTBEHHBIE OITyXOJIU KOXKHU U MPEIPAKOBbIE COCTOSHUSI.

KoxHble nmposiBneHus BeHepudeckux 3adoneanuit 1 BUY-unpexumn.

4. O0beM y4eOHOH JUCHUIIMHBI
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N B 3auéTHBIX B akanewm. B actponom.

Bunpr yue6HOM paboTh

eIMHUTIAX yacax Jacax
Oo6mas TPYAOEMKOCTH JTUCHHUILTNHBI o 3 108 81
Y4eOHOMY ILIaHY
AYAUTOpPHBIE 3aHATHS: 0,11 4 3
Jlexuunu (Jlek) 0,11 4 3
[Tpaktrueckue 3ansatus (113) - -
Jlaboparopus - -
CamocrositesibHas padora (CP): 2,78 100 75
Pedepar 2,78 50 37,5
CaMocTosTeNbHOE N3YICHUE Pa3/IEIOB JUCIUTUTHHBL 50 37,5
Buja xkoutpoJisi: 3a4ér 0,11 4 3

AHHOTaUus padoyeil mporpaMMspl JMCHUILUIMHBI «['HCTO(U3N0I0THSI OPraHOB M TKaHe»
(b1.B.1.]1B.11.03)

3.8.1.1. Heab AuMCHMILIMHBI. CHOPMUPOBATH Yy CTYAEHTOB MPEACTaBICHUS O (PU3HOTIOTUU
OopraHu3Ma 4ejioBEeKa, co3JaTh NpEJCTaBlIeHHE O (DYHKIMOHHUPOBAHUM OpPraHOB M TKaHEH, MOKa3aTh
POJIb TUCTOPU3UOTIOIMUECKUX UCCIEI0BAaHUN TP OMOXUMHUYECKUX UCCIIETI0BaHUSIX.

2. B pe3yiabTaTte u3y4eHUsl JUCHHUIJIHHBI CTYAEHT JA0JIKEH:

Obaadoams CleqyOIUMU KOMIETCHIIUSIMHU:

- TOTOBHOCTb MHCIIOJIb30BaThb 3HAHUS O COBPEMEHHOM (U3MYECKOM KapTUHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEILECTBA Ul MOHUMAHUS OKPYXKAIOIIEro
mupa u sBieHuit mpuposi (OI1K-2);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHHUSA O CTPOCHUHU BEILIECTBA, MPHUPOJE XHUMHUYECKOH CBA3M B
Pa3IUYHBIX KJlacCcaX XMMMYECKHUX COEAMHEHUH JJii NOHMMAHHUSI CBOMCTB MaTepUaloB U MEXaHU3Ma
XMMHYECKHUX MPOLIECCOB, MPOTEKAIOIINX B OKpyxkatomem mupe (OI1K-3);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHME CBOMCTB XMMHMYECKHUX JJIEMEHTOB, COEIMHEHUN U
MaTepHaIoB Ha KX OCHOBE JUIS pelieHus 3a1a4 npopeccruonanbHoi nesrenbroctr (I1K-18).

3uamo:

- OCHOBHBIE 3aKOHBI ()YHKIIMOHHPOBAHHS BCEX CHUCTEM OpraHH3Ma, OO0Iue 3aKOHOMEPHOCTH
HEPBHOMMYHHOT'YMOPaJIbHOU PEryJsiliuu;

Ymemn:

- HCTI0JIb30BaTh MOJYYEHHbIE 3HAHUS 110 THCTO(MU3UOIOIMH OPraHOB M TKaHEH B OMOXUMHYECKHUX
Y XUMHAYECKUX IKCIIEPUMEHTAX U HAYYHBIX UCCIIEIOBAHUAX

Braoemy:

- OOLIMMHM 3HAaHUSIMU IO OCHOBaM OOIIEH IIUTOJIOTUH .

3. Kparkoe coep:kaHue JUCHUILINHBI:

OcHoBbl 00mieil mutonorud. Metoabl uccinepoBaHus. CTPYKTYpHblE KOMIIOHEHTBHI KJIETKH.
[Mutonnazma. I'manomnasma. Oprasemnsl: kiaccudukanus, ctpoeHue, (GyHKUuu. Ponb suepHbIX
CTPYKTYP B KU3HEIEATEIBHOCTH KJIETOK. Tunbl Myranuid. Perenepanus TkaHeil. DIUTENINaIbHbIE TKAHU.
Tunsl cexpeunu. KpoBb u numdpa. Jlumpa (mepudepuueckas, NpoMeKyTOUHas, LEHTpaJIbHas).
KposerBopenue (remonos3). CoeaunutensHble Tkanu. OyHkuuu 1 kiaaccupukanus. OCHOBHbIE KIETKH
COEIMHUTENIbHON TKaHU U UX (yHKIuU. XKupoas TkaHb (Oenast u Oypas). Cnusucrast Tkab. CKeJIeTHbIE
TKaHU (XpsIIEBble, KOCTHBIC, JEHTUH U LIeMEHT 3y0a). Meplmeunsie TkaHu. HepBHas Tkanb. HepBHble
okoHuaHus. Ctpoenue cuHarcos. [IpecuHanTuyeckue M MOCTCUHANTHYECKHE MEeMOpaHbl, UX (QYHKIHU.
O¢ddexkropHbie HEepBHBIE OKOHYAHUS (IABUraTelbHbIE W ceKpeTopHble. LleHTpanbHas (rosoBHON H
COMHHOW MO3r) u mnepudepuueckas (nepudepudyeckre HEpBHBbIE Y3JIbl, CTBOJBI M OKOHYAHUA),
COMATHYECKasi M BEreTaTuBHAs HEpPBHAs CHCTEMa. 3pUTENIbHAs CeHcopHas cucrema. OpraH 3peHHs.
OO6ousATenbHBIE ceHcopHas cuctema. Opranbl o0oHsHUSA. BkycoBas ceHcopHas cuctema. OpraH BKyca.
Craroakyctuyeckas ceHcopHas cuctema. CepeqHo-cocyaucras cucreMa. KineTounslii ¥ rymMopaJibHbIN
uMMyHHUTET. Makpodaru. B3anMocBsi3b HEPBHON M SHIKPUHHOHN cucTteM. LleHTpanbHbIe perynsTopHbie
0o0pa3oBaHUsl OSHAOKPHUHHOM CcHCTeMBl (TuUmnortanamyc, rumno¢pus, »smu¢u3). OCHOBHBIE OTAEIBI
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MUILEBAPUTENBHON crcTeMbl. CIIOHHBIE Kelle3bl (OKOJIOYIIHbIE MOTYETIOCTHBIE MOAbSI3bIYHbIE). 3yObl
(oMaJb, IEHTUH, [IEMEHT, MyJbIIa), BO3PACTHBIE N3MEHEHUS XUMUYECKOT0 COCTaBa U CTPYKTyphl. CHHTE3
TOPMOHOB (MHCYJIMH, TJIIOKaroH, COMaTOCTaTHH, Ba30aKTUBHBIA MHTECTUHAIbHBIA MOJUIENTHI U Ip.)
BoznyxoHocHble TyTH (HOCOBasl MOJIOCTh, TOPTaHb, Tpaxes, OpoHxu). Jlerkue (OpoHXUaNbHOE EPEBO U
anpBeosibl). [lmeBpa. Crtpoenme smuaepmuca, (QyHKIUHA KEPATHHOIMTOB W MEJIAHOIMTOB, KICTKHU
Mepkensa, xnerku Jlanrepranca. KpoBocHaOkenue xoxxu. JKenespl KoxkH(CaldbHBIE, IOTOBBIE,
MOJIOYHBIE). DKKPUHOBBIC M allOKPUHOBBIE MOTOBBIE Kele3bl. Boock (KOpeHb U cTepikeHs). JIlykoBuiia
Bosioca. Hortu. Horresas miactunka (KopeHsb, TeJo, Kpail), HO'TeBOeE JIOXkKe U HOr'TeBble Balnuku. [louku.
['ucrodusuonoruss u MexaHusM mporecca peabcopOrun. Moyetounuku. MoueBoil my3sipb. Myskckas
noJsioBasi cucrema. JKeHckas mosoBasi cucremMa. Matounble TpyObl. MaTka (3HIOMETpHUI, MUOMETPUH,
nepumetpuii). Bnaramume. OBapuanbHO — MEHCTpyaidbHbIM UK. Mosounsie »xene3bl. Jlakramus,
KOMIIOHEHTBI TPYJHOro Mojoka. CuctemMa MaTh-1j10]] (OpraHu3M MaTepu, OPTaHu3M IUI0/Ia U IJIAleHTa).
PenentopHble 1 peryasTopHble MEXaHU3Mbl OPraHM3Ma MaTEPU U OpraHKU3Ma IJI0/1a.
4. O0beM y4eOHOH JUCIHIJIMHBI

N B 3auérnbix B akanem. B acTponom.

Bupl yue6HOM paboThI
eIMHUIIAX yacax yacax

O0mass  TPyaoEéMKOCTh  JAUCHUILIMHBI 110 3 108 81
Y4eOHOMY ILIaHy
AyIMTOPHBIE 3aHATHS: 0,11 4 3
Jlexuunu (Jlek) 0,11 4 3
[Tpaktnueckue 3anstus (I13) - -
JlabopaTopus - -
CamocrositesbHas padora (CP): 2,78 100 75
Pedepar 2,78 50 37,5
CaMOoCTOSTENbHOE NU3YUECHHUE PA3/IETIOB IUCHUIINHBI 50 37,5
Bun koHTpoJisi: 3a4ér 0,11 4 3

AHHOTaNUA padoyeil MPOrpaMMbl TUCHUUIIIMHBI « XMMHUSA U O0HOJIOTHYECKAS AKTHBHOCTH
3j1eMeHToopranunveckux coequnennii» (b1.B.1./1B.12.01)

1. Henp pucnumiamHbl: (GopMHpOBaHHE Yy CTYJACHTOB CHCTEMAaTHU3HPOBAaHHBIX 3HAHUNH H
IIPAKTUYECKUX HABBIKOB, MO3BOJIIOIIMX PELIaTh TEOPETUYECKUE M NPAKTHUECKHE 3aladyMl IOJyYEHUS
U3BECTHBIX U HOBBIX OPraHMYECKHX U 3JIEMEHTOOPTaHMYECKHUX COCAMHEHUH Uil NMPUMEHEHUS UX B
pa3IMYHBIX HAyYHO-TEXHMUYECKUX OONacTAX. 3HaHUs, INpHOOpeTaeMble CTYIAEHTaMH B Ipoliecce
OCBOEHHUSI 3TOTO Kypca, MCIOJNb3YIOTCS CTYACHTaMHU B Hay4YHO-HCCIEAOBATEIbCKON NEATEIbHOCTH U
(GOopMHPYIOT KOMIIETEHIIMM B 00JIaCTH CHHTE3a OMOJIOTMYECKH aKTUBHBIX BEIECTB.

[Ipn m3nOXE€HUU TUCHUILUIMHBI 0CO00€ BHUMAaHHUE yJEseTCs U3YYEHUI0 POJIM U MeTabonu3ma
CTaOMJIBHBIX OPraHWYEeCKHX COEIUHEHHUH C reTepoaroMaMu B JKUBOW NPHUpPOJE, a TaKKe BOIpOcaM
MPAKTUYECKOT0 UCIIOIB30BAaHUS 3JIEMEHTOOPTaHUYECKUX COETUHEHUH.

2. B pe3yabTaTte U3y4eHUs] JUCHMIIIHHBI CTYAEHT JA0JI7KEeH:

Obnadams CIEYIOUTUMA KOMITETCHIIUSIMU:

- CIIOCOOHOCTh U TOTOBHOCTb HCIOJb30BATh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX JUCLMILIMH B
npodeccuonanproi aestenbroctu (OIK-1);

- TOTOBHOCTb MCIIOJIb30BaTh 3HAHUSA O COBPEMEHHON (U3MYECKON KapTHHE MHpa, MPOCTPAaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA JJI MOHMMAaHUs OKPY’KAIOLIEro MHUpa U SBIECHUN
npupozsi (OITK-2);

- TOTOBHOCTh MCIIOJIb30BAaTh 3HAHUS O CTPOEHUH BEIIECTBA, MIPUPOJIE XUMHUECKON CBS3HM B Pa3IUYHBIX
KJlacCaX XUMHYECKHX COECIMHEHUH JUId IOHUMaHHUS CBOMCTB MAaTepUalloB U MEXaHU3Ma XUMHYECKHX
MPOIIECCOB, MTPOTEKAIOIINX B OKpyskatoiiem mupe (OITK-3).

- TOTOBHOCTBIO HCII0JIb30BaTh 3HAHUE CBOWCTB XMMHMUYECKUX JJIEMEHTOB, COEAMHEHUN U MaTepUaJIoB Ha
UX OCHOBE JUTs pelieHus 3a1a4 nmpodeccuoHanbHoit nesrenpbaoctr (ITK-18);
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- TOTOBHOCTHIO M3Yy4aTh HAYYHO-TEXHUYECKYIO0 MH(POPMAIHIO, OTEYECTBCHHBIN U 3apyOeKHBIN OIBIT IO
temaruke ucciaenoBanus (ITK-20).

3uams:

- CrHocoObl TONYYEHUS W XUMHUYECKHE CBOWMCTBA METAJUIOPTAaHMYECKUX COCAMHEHHIA,
dbochopopraHUYECKUX COCITUHEHUN W OPraHUYECKUX IPOU3BOJHBIX MBIIIBSIKA, CEPHl H CEJICHA;
OCHOBHBIC MEXAaHHU3Mbl WHTHOMPOBAHUS >KA3HEHHO BAXKHBIX (EPMEHTOB 3JIEMEHTOOPTaHWYCCKHMU
COCTMHEHUSIMU ¥ aHTUMETAO0IMTHOTO ACUCTBUS MTPOU3BOHBIX KUCIOT dochopa;

Ymems:

- WUCIOJB30BaTh JJIEMEHTOOPTAHUYECKUE COCIWHEHHUS B KAYECTBE PEAreéHTOB OPTaHHYECKOTO
CHHTE33;

- OIIEHUBAThH TMOTCHIMAIHHYIO OMACHOCTh PabOTHI C AIEMEHTOOPTAHUYECKUMHU COCIUHEHUSMHU,
BBISIBIISITH TOKCO(OpPHBIE U papMako(OpHBIEC TPYIIIIHI;

- TPOTHO3WPOBATH METOJBI CHHTE3a M CBOHCTBA COOTBETCTBYIOIIMX COCAUHEHHH C
rerepoaToMamy;

- Ha OCHOBAHWH CTPOCHHUS DJIEKTPOHHON OOOJOYKM TreTepoaToMa OIICHHBATH PEAKIIMOHHYIO
CHOCOOHOCTh M CTAOMIIBHOCTD COOTBETCTBYIOIIUX OPraHUYECKHUX MPOU3BOIHBIX DIIEMEHTOB;

- KJTaCCU(PUIIMPOBATH FIIEMEHTOOPTAHUYECKUE COCTUHEHHS.

Braoemo:

- HOMEHKJIATYPOH 3JIEMEHTOOPTaHUISCKUX COCTNHEHUI;

- HaBbIKaMH OMOPAIMOHAIBHOTO TOX0/1a K KOHCTPYHPOBAHUIO HOBBIX OMOJIOTHYECKH aKTHBHBIX
COCTMHEHUH, BKITFOYAIOIIUX TeTEPOATOMBI,

- METOJIOJIOTHEH BKIIIOYCHHS JJICMEHTOOPTaHUYECKUX COCJMHEHHH B CXEMbI IOJYYCHUS
COCIMHEHUH ¢ TpeOyeMBIMU CBOHCTBAMHU.

3. Kparkoe conep:kanue IUCHUIIIHHBI:

Beenenue. [Ipenmer u 3HaueHue Kypca AJid MOJATOTOBKU CIIELUATIMCTOB B OOJACTH CHUHTE3a
Ouonoruuecku akTuBHbIX BeulecTB (BAB). Dnementooprannueckue coenuHenus (O0OC) B kauecTBe
IPOMEXYTOUHBIX MPOAYKTOB B xumuu BAB u B mpousBoxactBe mnonumepoB. D0C B KadecTBe
KaTaian3aTopoB. OCHOBHBIE CIIOCOOBI IIOJTYyYEHUS DJIEMEHTOOPTaHUYECKUX COETUHEHUH.

Opranuyeckue MPOU3BOJAHBIE METAUIOB NepBoil rpymnmbl. CrocoObl MoydyeHHsl, CBOMCTBAa U
peakuroHHas ClIOCOOHOCTD JIUTHI-, HATPUI- U KATMHOPTaHUYECKUX COSAMHEHUH.

Opranndeckue NPOU3BOAHBIE METAJUIOB BTOPOM Ipymmnbl MarHuiiopraHM4ecKHe COEAVHEHMS,
CHocoObl TOJYy4YeHHs, CBOMCTBA, MCIIOJNb30BaHME B OpraHMYeckoM cuHTe3e. L{uHKoprannyeckue
coeaunenus, peakuus C.H.Pepopmarckoro. PryTeopranmueckue coeauHEHHs, COCOObI MOTydYEeHHUS,
Ouonoruueckasi akTUBHOCTb.

OpraHuyeckre TIPOU3BOJAHBIE 3JEMEHTOB TpeTbed TIpymnmbl. bopanbl, 3¢upsl OopHOWH u
OOPOHOBBIX KHUCJIOT, UX IPUMEHEHNE B OPraHUYECKOM CHHTE3€. ATIOMUHUIOPTaHUYECKUE COSIMHEHMS.

KpemHuiioprannyeckue COeIMHEHMs, MNpUpPOJia CBA3ei, 00pa3yeMbIX aTOMOM KpEMHHMSL.
Oo6paszoBanne u paznokeHue SiC-cBszeit. CHINKOHBI W OHMOJIOTHYECKH AKTHBHBIC OPraHMYCCKHE
IIPOU3BOJHBIE KPEMHHUSL.

Oprannueckue MpOU3BOIHBIE OJIOBA U CBMHIIA, CITOCOOKI MOJyUYE€HUS U CBOMCTBA.

Opranuyeckue Mpou3Bo/iHbIe KUCIOT (pocdopa. CoenuHeHus TpU- U TETPAKOOPAMHUPOBAHHOTO
atoma ¢ocdopa, crocoObl MONIYYSHHUSI, XUMUYECKHE CBOMCTBA, MPUMEHEHHE B KayeCTBE PEarcHTOB B
OpPraHMYeCKOM CHHTe3€. AHTHUXOJMHAICTEpa3Has M AaHTUMETa0OJIMTHAs aKTUBHOCTh OPTraHUYECKUX
MIPOU3BOJIHBIX KUCIOT Gochopa, ux NpUMEHEHHE B KaUeCTBE MECTULIUIO0B U (hapMCyOCTaHIIMHA.

MBIIBSIKOPTaHUYECKHUE COEIMHEHHsI, CIOCOOBI MOJYYEHUS M CBOMCTBA, OCHOBHOM MEXaHM3M
TOKCHYECKOTO JIeHCTBUSL.

Opranuyeckre COEJMHEHUS C aTOMaMHU Cephl, KiIacCH(UKAIMs M HOMEHKJIATypa, CIIOCOObI
obpazoBanusi SC-csizeil. [lpuMeHeHHe cepaopraHUYecKUX COCIMHEHWH B OPraHMYECKOM CHHTE3e.
CoenuHenus cepbl B xUBOU mpupoje. CrnocoObl MolyueHUsI U CBOWCTBA OPraHUYECKUX MPOM3BOTHBIX
CeJIeHa, pOJIb CeleHa KaK MUKPO3JIEMEHTA.
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4. O0beM y4eOHOH JUCHUIIJIMHBI

B B akanmem. B

Bubl yaeOHOM paboThI 3a4E€THBIX yacax ACTPOHOM.

eIUHALIAX yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108 81
AyIUTOPHBIE 3aHATHSL: 0,50 18 13,50
Jlexumu (Jlek) 0,25 9 6,75
[Tpaktuueckue 3ansatus (I13) 0,25 9 6,75
JlabGopaTopus - -
CamocrositesbHas padora (CP): 1,6 81 67,75
Buj koHTpOJISI: IK3aMeH 0,25 9 6,75

AHHOTanMs padoyeii MPOrpaMMbl JUCHHMILIHHBI « XHMHUS IeTePOIMKINYECKHX
coennHennii» (b1.B.1.71B.12.02)

1. Heap aucuHuMIIMHBL. (OPMUPOBAHME Y OOYYAIOUIMXCA CHUCTEMATHU3HPOBAHHBIX 3HAHUHU O
METOJIaX MOJYYCHHs, XUMUYECKUX CBOWCTBAX U MPUMEHEHUHU COEIMHEHUI I'eTepOLUKINYECKOro psfa,
MOBBIIIEHHE TPOPECCUOHATBHBIX KOMIIETEHIMKA B 00JacTH TOHKOTO OPraHMYECKOTO CHHTE3a
OMOJOTUYECKH aKTHUBHBIX BEIIECTB.

2. B pe3yabTare u3y4eHus JMCHUIIMHBI CTYIEHT J0JIKEH .

Obaadoams cleqyOIUMU KOMIETCHIIUSIMHU:

- criocoOHOCTh ¥ TOTOBHOCTH MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUINH
B nmpodeccuonanbHoi aesteraproctu (OITK-1);

- TOTOBHOCTh HCIIONIb30BaTh 3HAHUS O COBPEMEHHOM (HU3MYECKOW KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIECTBA ISl TOHUMAaHUS OKPYXKAIOIIEero
mupa u sBieHuit mpuposi (OI1K-2);

- TOTOBHOCTh MCIIOJIb30BaTh 3HaHMS O CTPOECHUHU BEILECTBA, MPHUPOJE XUMHYECKON CBSI3U B
pa3IMYHBIX KlaccaX XMUMHUYECKHX COEIWHEHWH /IS TOHMMAaHHUS CBOMCTB MaTepHAIOB W MeXaHH3Ma
XMMHYECKHUX MPOIIECCOB, MPOTEKAIOIUX B OKpyxkatoiem mupe (OI1K-3).

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAaHUE CBOWCTB XHUMHUYECKHX OJJIEMEHTOB, COCAMHECHUH U
MaTepHaloB Ha X OCHOBE JUTS pelIeHus 3a1a4 npodeccuonanbroi nesrenbroctr (I1K-18);

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUUYECKYIO HH(OPMAIUIO, OTCUECTBEHHBIH U 3apyOeKHBIN
OIBIT 10 TeMaTuke uccienoanus (ITK-20).

3namey:

- HOMEHKJIaTYpy reTepOLUKINYECKUX COCTUHEHNH;

- IPUHIUTIBI ¥ METOJIbI CHHTE3a TETEPOIMKINIECKUX COSTMHEHUN, COACPIKAIINX Pa3InIHbIE
(b yHKIIMOHATBHBIE TPYIIIH;

- XUMHYECKHE CBOMCTBA TETEPOIUKINICCKAX COCTUHEHNN;

Ymemy:

- aHAIM3UPOBATH PA3TMYHBIE METOMABI TOJTYYCHHUsS 3aJaHHBIX TeTEPOLUKIHMUECKUX CTPYKTYp U
BBIOpATh U3 HUX HanboJsee mpruemMiIeMble ISl CHHTE3a,;

- 000CHOBATH NPHMEHEHHE TE€X WJIM WHBIX PEAarcHTOB, MO3BOJIIONMX (DYHKIIMOHAIN3UPOBATH
reTepOLMKIMYECKIE CUCTEMBI, OTHOCAIINECS K PA3IMYHBIM KJIACCaM;

Bnaoempy:

-METO/IaMHi CHHTE3a TSTH-
aTOMBI a30Ta, KUCIIOPO/IA FITH CEPHI.

3. Kparkoe conep:kanue IUCHUIIAHBI:

1. BBenenue

U MIECTUYIICHHBIX TCTCPOUHUKIINICCKUX COCI[I/IHCHI/II\/'I, COACPpIKAINX
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XUMHUS TEeTEPOLUUKIMYECKUX COCOUHEHUN KaK OJWH W3 BAXHEUIIMX pa3deiiOB OPraHUYECKOMN
xumuu. Ilpeamer © 3agauM  COBPEMEHHOM XHMMHUU TETEPOIUKINYECKUX CcOoeAuHEeHHil. Ponb
TETePONMKIMYECKAX COCIUHEHUN KaK CHHTCTUYCCKUX H TMPUPOJHBIX  OMOJOTHYECKH aKTHUBHBIX
BellleCTB. B3anMOCBA3b XMUMHUHU TETEPOLUMKIMYECKUX COCIUHEHUN C MEAMIIMHCKON XMMHUEW M XUMHUEH
IIECTULIUIOB.

2. [lpuHnums! Ki1accuGuKauu U COOPKHU TETEPOIMKINICCKUX CTPYKTYP

Homenknarypa reTepolukiIndeckux coequHeHuil. OCHOBHBIC MPUHIUIBI COOPKH T€TEPOIUKIIOB.

DyYHKIIMOHAJIBLHBIC TPYIIIbI, KCTIOJIb3YEMBbIE JJIS TOJIYYEHUS T€TEPOIUKINYECKUX CUCTEM.
3. [IaTruneHHble reTepOLMKIIbl C OJHUM I'eTepOoaTOMOM

Homenknarypa. IlpupogHsie W CHHTETHYECKHE OHMOJIOTHYCCKU-aKTHUBHBIC COCAMHEHUS B PNy
MATUWICHHBIX TETEPOLMKIOB C OJHUM TerepoaToMoM. [lupponsl, ¢ypanbl u THOGEHBI U UX
KOHJICHCHPOBAHHBIC aHAJIOTH: WHJIOJbI, THaHA(TEHBI B OeH30(ypaHbl. MeTObI CHHTE3a U XHUMHUUYECKHE
cBoiictBa. OcoOeHHOCTH (PYHKIIMOHAIBHBIX 3aMeIICHHbIX. CpaBHUTEIbHAS PEAKIMOHHAS CIIOCOOHOCTH
Pa3HBIX MATUWICHHBIX F€TEPOLUUKINYECKUX CUCTEM C OJHUM IeTepOoaTOMOM.

4. lllecTuusieHHBIE TETEPOLUKIIBI C OJJHUM T'€TepOaTOMOM

[IpupogHble W CHHTETUYECKHE OMOJIOTMYECKU-AKTHBHBIC COCAMHEHHUS B PSNY MIECTUYICHHBIX
TFETEPOLUKIIOB C OJJHUM TeTepoaTtoMoM. [IupuIuHbl, XUHOIMHBI, ©30XUHOJINH, MUPAHbl U OCH30MUPAaHBI.
MeToapl cHUHTE3a W XHMHUYECKHE CBOWMCTBA, OCOOCHHOCTH (DYHKIIMOHAIBHBIX 3aMEIICHHBIX.
CpaBHHUTENbHAS PEAKIIMOHHAS CIMOCOOHOCTh PAa3HBIX MIECTUWICHHBIX TETEPOLUKIMYECKUX CHUCTEM C
OJHUM IeTepOoaTOMOM.

5. [IaTrdneHHbIe TeTePOLMKIIBI C IBYMS U 00Jiee TeTepoaToMaMu

Knaccudukanus u HOMEHKIATypa MATUWICHHBIX TETEPOIUKIOB C JAByMs U Oolee
rerepoaromMamu. [IpupoaHbIe M CHHTETUYCCKUE OMOJIOTHYECKU-aKTUBHBIC COCJMHCHUS B PSIY a30JI0B.
[Tupazonbl, U30KCA30JIbl, UMHUAA30JbI, THA30Jbl U UX KOHJECHCHUPOBAHHBIC aHAJOTH. | €TepOIUKIBI C

TPpEMA )51 YCTBIPbMSA rerepoaroMmaMu. MCTOI[I)I CHHTC3a u XHUMHUYCCKUC CBOﬁCTBa,
OCOOEHHOCTIIATUYWICHHBIX  IIECTUYICHHBIX reTCPpOUUKIIMICCKUX CUCTEM C JOBYMA U boiee
rereépoaroMmamMu.

6. lllecTnusieHHBIE TETEPOLIUKIIBI C IBYMs T€TEpPOATOMAMHU
[IpuposHbIE W CHHTETUYECKHEC OHOJIOTUYECKU-AaKTUBHBIC COCAWHCHHS B pAAy JTUA3WHOB.
[MupunasuHpl, TUPUMHUAWHBI, TUPA3HUHBI M HUX KOHJICHCHUPOBAaHHBIE aHAIOTH. METONbl CHUHTE3a U
XUMHUYECKHE CBOMCTBA. METOIBI CHHTE3a M XMMHYECKHE CBOWCTBA, OCOOCHHOCTH (DYHKIIMOHAIBHBIX
3aMeneHHbIX. CpaBHUTENbHAS PEeaKIIMOHHAS CIOCOOHOCTh PAa3HBIX MIECTUYJICHHBIX T€TePOLUKINIECKIX
CUCTEM C JABYMS FeTepOaTOMaMHU.
4. O0beM yueOHOI TUCIHIIHHBI

B B akanem. B

Bunsr yae6Hoit paboThl 3a4CTHBIX yacax aCTPOHOM.

eUHALIaX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 108 81
AyIUTOpHBbIE 3aHATHS: 0,50 18 13,50
Jlexruu (JIek) 0,25 9 6,75
[Tpaktuueckue 3ansatus (I113) 0,25 9 6,75
JlabopaTopus - -
CamocrositesbHas padora (CP): 1,6 81 67,75
Buja koHTpOJIsI: JK3aMeH 0,25 9 6,75

AHHOTanus padoyeil nporpaMMbl JUCUMIIMHBI «OCHOBBI T€XHOJIOTHH JIEKAPCTBEHHbIX
cpenct» (b1.B./1B.12.03)

1. Heap AUCHMIUIMHBL. (OPMUPOBAHHE Yy CTYIACHTOB HEOOXOOUMBIX 3HaHUM B oOJacTu

pa3paboTKu, MPOU3BOICTBA U aHAJIN3a JIEKAPCTBEHHBIX CPEJICTB.

2.B pe3yjabTrare u3ydyeHus JUCUMIIIMHBI CTYJAEHT JOJIKEH

Obnadams CIETYIONTUMA KOMITETCHIIHSMU:
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- cIocOOHOCTh ¥ TOTOBHOCTH UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUTUINH
B ipodeccuonanbHoi nestensHocT (OITK-1);

- TOTOBHOCTH HCIIONB30BaThb 3HAHUS O COBPEMEHHOM (HU3MYECKOW KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUU BEIIECTBA ISl IOHUMaHUs OKPYXKaIOIIero
mupa u sBieHuid npuposi (OI1K-2);

- TOTOBHOCTh HCIOJIb30BaTh 3HAHMUSI O CTPOCHUU BELIECTBA, MPUPOJE XMUMHUYECKOH CBS3H B
Pa3IMYHBIX KJaccaX XMMHUYECKHUX COCIMHEHHMH ISl MOHMMAHHUsS CBOMCTB MaTepHajoB M MEXaHHU3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpy)atoiieM mupe (OITK-3).

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUE CBOWCTB XMMMUYECKHUX DJJEMEHTOB, COCAUHEHUH U
MaTepUalioB Ha UX OCHOBE JUIsl peleHus 3a1a4 npodeccuonanbHoi aestenaproctu (IK-18);

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHUYECKYIO MH(OPMAINIO, OTEUECTBEHHBIH U 3apyOeKHBIN
ombIT 10 TeMatuke ucciaeaoBanus (ITK-20).

3uams:

- TEXHOJIOTUIO TOTOBBIX JIEKAPCTBEHHBIX (POPM;

- YCTPOMCTBO M MPUHIIUIIBI ACWCTBUS OCHOBHOTO 000PYIOBAHNUS;

- TpPUHLMIBI BbBIOOpa JEHCTBYIOIIMX U BCIOMOIaTelIbHBIX BEIIECTB, pPAacTBOPHUTEIEH,
000pyI0BaHNS;

- HOPMATHBHO-TEXHHUYECKYID  JOKYMEHTAIMIO,  PErJIaMEHTUPYIOIIYI0  MPOU3BOACTBO
JICKaPCTBEHHBIX CPEJICTB, B TOM YMCIIC PAaBUJIa HaUIeXKAIIEH POU3BOICTBeHHOM pakTuku (GMP);

- KOHTPOJHPYEMbIE MapaMeTpbl U OCHOBHBIE METOJbI KOHTPOJISI KaYyecTBa UCXOJHOTO CHIPbS U
FOTOBOTO MPOJIYKTa;

- METO/IbI pEereHepaIui pacTBOPUTENCH, YTUIN3AIUU OTXO/I0B U OYUCTKH CTOYHBIX BOJ;

Ymemn:

- COCTaBUTh TEXHOJOTUYECKYIO U allapaTypHYIO CXEMbI IPOU3BOICTBA JICKAPCTBEHHBIX CPEJICTB;

- pa3paboTaTh U OCYILIECTBIATH MEPOIPHUATHS IO ONTUMHU3ALMU IPOLIECCOB, MO IMOBBILIEHUIO
0€30MacHOCTH U SKOJIOTMYHOCTH MTPOU3BO/ICTBA.

Braoemy:

- HABbIKAMH HCIIOJIb30BaHUS HOPMATHBHOW JOKyMEHTAallMU (3aKOHOJaTellbHas 0a3a, BeAyIIHe
MUPOBbIE (papMaKoIien) B IPOU3BO/ICTBE JIEKAPCTBEHHBIX CPENICTB;

- HaBBIKAMHU TPOBEJEHUS TEXHOJOrM4eckux pacuéroB mpousBojactBa [JIC; moucka
ONTUMAJILHOTO MOAX0/1a K PEIIEHUIO PAKTHUYECKUX BOIPOCOB.

UMETh MpeJICTaBlICHHUE:

- 0 IOPSAKE COCTABJICHUS TEXHOJIOTHUYECKOTO PETJIAMEHTa HOBBIX POU3BOJICTB;

- 00 opraHu3aIUK TEXHOJIOTHYECKOT0 MPoLecca IPOU3BOJICTBA B COOTBETCTBUU C PETJIAMEHTOM.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

1.BBeneHnne B Kypc TEXHOJOTHMHM H3TOTOBJICHUS JIEKAPCTBEHHBIX (OPM U MPOMBIIIICHHOTO
IIPOU3BO/ICTBA.

OcHoBHble TepMuHBI W TOHATHS. Knaccuduxamnus nekapcTBeHHBIX (opM MO arperaTHOMY
COCTOSIHWIO, THITYy JUCHEPCHBIX CHUCTEM, IIyTSM BBEACHUS B OpraHu3M (SHTEpalbHBIE U
napeHTepalibHble), 10 TMPUMEHEHUIO, J03upoBaHMI0. KOHTpoOJb KadyecTBa MCXOJIHOTO  CHIPbS,
MPOMEKYTOYHBIX MPOYKTOB M TOTOBBIX JIEKAPCTBEHHBIX (POPM.

2. Opranu3zanys MpOMBIIIJICHHOTO TPOU3BO/ICTBA JIEKAPCTBEHHBIX (POPM

Texnonocus scuoxux aekapcmeennvix gopm. OOIIas XapaKTEPUCTUKA KHUIAKUX JIEKAPCTBEHHBIX
dopM: pacTBOpBI, CUPONBI, CyCHEH3UH, AMYIbCUU. CTepuibHbIE M alHMpPOTeHHbIE JIEKapCTBEHHBIE
dbopmbl: oO0mIas XapakTepUCTUKA, Kiaccudukamnus, TpeOoBaHus. [IpomblieHHOE TTPOU3BOACTBO
KHUJIKUX  JIeKapcTBEHHBIX  (QopM. OcCOOEHHOCTH  MHPOM3BOJCTBA  HEKOTOPBIX  HMHBEKIIMOHHBIX
JIEKapCTBEHHBIX (hOpM.

Texnonocuss meépovix JNekapcmeenHvlx ¢opm. TeXHOIOTHs MOPOLIKOB. XapaKTepUCTHKa
TabJIETOK Kak JiekapcTBEHHOU (opMbl. OCHOBHBIE I'PYMIbI BCIOMOTATEIbHBIX BEIIECTB B IPOU3BOJICTBE
TabieTok. BbIOOp TEeXHOMOTMM TaOIETUPOBAHUS B COOTBETCTBHH C (PU3UKO-XUMHUYECKUMHU H
TE€XHOJOTMYECKMMH CBOWCTBaMHU TaOJIeTUPYEMBbIX Macc. TEeXHONOrMYecKuil IMpolecc MPOU3BOJICTBA
TabJIETOK: MpsIMOE MpeccoBaHue, TpaHynupoBanue. [TokpbiTHe TabieTok 000JI0YKaMM: MPECCOBAHHBIE,
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TUIEHOYHBIC U APAXXUPOBAaHHBIC MOKPHITHS. Tputyparmonnslie Tabnerku. KoHTposs kauecTBa TabIETOK.
I'panynbl. Mukponpaxe. Cnancyinsl. [paxe. TeXHOTOTUM NOJTYYEHUS.

Texnonoeus maekux nexkapcmeennvix gopm. OOIIas XapaKTepUCTUKA MATKUX JIEKapCTBEHHBIX
dopm: Ma3u, reau, cynnosutopuu. CoBpeMeHHbIe TPeOOBaHUS K 3MYJIbCUOHHBIM U T€JIEBBIM OCHOBaM.
Konrpons kadectBa. TexHojorus u craHgapTu3anus reieid W Ma3zed Ha (papManeBTHYECKUX
npeanpusaTusax. Cynno3uTopun: onpeaenaeHue, ooume cBoiicrsa. CrocoObl NOIyYeHUs CYIIIO3UTOPUEB

B IPOMBIIIJICHHBIX YCJIOBUX.

Texnonozus 2a3006pa3ﬂb1x J1eKapCcmeeHHblXx

dopm.

(DapMaHCBTI/I‘{eCKI/Ie

adpO30JIn:

XapaKTCPHUCTHUKA U KJIaCCI/I(bI/IKaLII/ISI. BI/II[H A3PO030JIbHBIX CUCTCM. Texuomorus PA3JIMYHBIX a3PO30JIbHBIX
CHCTEM. Tp660BaHI/IH 1 0COOEHHOCTH TEXHOJIOIMH I1a3HbIX JICKAPCTBCHHBIX (bOpM.

4. O0beM y4eOHOH JUCHUILJIMHBI

B B akanem. B

Bubl yaeOHOM paboThI 3a4ETHBIX yacax ACTPOHOM.

eIUHULIAX yacax
O0masi Tpy10eMKOCTh JMCIUIJIHHBI 10 Y4eOHOMY IJIAHY 3 108 81
AyIUTOPHBIE 3aHIATHS: 0,50 18 13,50
Jlexuunu (Jlek) 0,25 9 6,75
[Tpaktnueckue 3ansatus (I13) 0,25 9 6,75
JlaGopaTopus - -
CamocrosiTtesbaas pa6ora (CP): 1,6 81 67,75
Buja koHTpoOJISI: IK3aMeH 0,25 9 6,75

AHHOTanMsA paGoyeid MPOrpaMMbl JHCHHILIHHBI «MeTOIbI COBPEMEHHOT0 OPraHuYeCKOro
cunre3a» (b1.B.1.JIB.13.01)

1. Heau TMCHUIUIMHBI - (OPMUPOBAHUE Y CTYJACHTOB CHCTEMBI OCHOBHBIX TMOHSATHIA O METOAaX
OpPraHUYECKON XUMHUHU, HEOOXOAUMBIX JUIsl IOHUMAHHS U OMHCAHUS TPOLIECCOB OPTaHUYECKOTO CUHTE3A.

2. B pe3yabTaTte U3y4eHUs TUCHMIJIMHBI CTYEHT J0JI2KEH

Obnadams CIETYIONTUMA KOMITCTCHIIUSAMMU:

- criocoOHOCTh ¥ TOTOBHOCTH MCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUINH
B nmpoeccuonansHoi aesteraproctd (OITK-1);

- TOTOBHOCTh HCIIONIb30BaTh 3HAHUS O COBPEMEHHOW (H3MUECKOW KapTHHE MHPA,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIECTBA Ul MOHMMAHUS OKPYXKArOIIero
mupa u siBieHuit mpuposi (OITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHUE CBOWCTB XUMHUECKUX DJIEMEHTOB, COEAMHEHUH U
MaTepualioB Ha X OCHOBE JIJIsSI peleHus 3a1a4 npodeccnonanbHoi aestenproct (ITK-18).

3namu:

- OCHOBHBIE TIOHSTHSI U METOJIbI OPTaHWYECKON XUMHH JUTS PEeUIeHUs IPOPEeCCHOHANBHBIX 3a/1ay;

- OCHOBHBIE 3aKOHOMEPHOCTH CBS3M XMMHUYECKMX CBOICTB OpPraHMYECKHX BEILIECTB C HX
CTPOCHHUEM;

- CIOCOOBI MOJyYEHHs] OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB M METObl TpaHC(hOpMaluu
OCHOBHBIX (DYHKITHOHATBHBIX TPYIIIT;

Ymemn:

- TPOBOJWTH aHAJIHM3 CXEM CHHTE3a NMPUMEHHTENBHO K IMPOIECCaM IONYYEHHS] OPraHUYeCKUX
COE€IUHEHMI;

- IPAUMEHSATH TEOPETHYECKUE 3HAHUS Ha MPAKTHKE W UCTIOIH30BATh B CBOCH pabOTe COBPEMEHHbBIE
METO/Ibl OPraHUYECKONU XUMUH;

- 000CHOBaTh BEIOOP TEMBI HAYYHOTO UCCIIEIOBAHMS, (DOPMYIIMPOBATH €T0 LENU U 33a49H, BRIOPATh
U CIIOCOOBI MX pEIeHNS;

Bnaoemy:

- METOJaMU OPTaHUYECKOM XMMHUU /sl pelieHusl TpoeCcCHOHATIBHBIX 3alad U COAepKaTeIbHOM
WHTEPIPETAINN TIOTYICHHBIX PE3yIbTaTOB;

- COBPEMEHHBIMH TEOPETHUYECKUMH IMPEACTABICHUSIMH OPraHUYECKOW XMMHHU I OOBSICHEHUS
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CTPOEHUS U CBOMCTB OPraHUUYECKUX BEILECTB;

- HAaBBIKAMHU COCTAaBJICHUS IUJJAHUPOBAHUS W ONTHMM3ALMHA CXEM IOJYyYEHHS] OpPraHUYECKUX
COEIMHEHUH 3aJaHHOT0 CTPOCHUS];

3. Kpartkoe cogep:xaHue JUCUMIIIMHbI:

OCHOBHbBIE TIOHATUS OPraHUYECKOro CUHTE3a. Peakiuu M MeTOoAbl OPraHUYECKOrO0 CUHTE3A.
HoBble cuHTeTMYECKHE METOABI: TEMIUIATHBIA U MAaTPUYHBIA CUHTE3, TAHIEMHbIC NTpEBpaIleHus. THUIb
KaTaJln3a, HUCIOJb3yeMble B OpPraHMYEeCKOM CHHTe3e. Mex(pasHble KaTanau3aTopbl: KpayH-3(UpBHI,
YETBEPTUYHbIE AMMOHUWHBIE COJIU.

3aluTHBIE TPYNIbl B OPraHUYECKOM cuHTe3e. 3amura crnuptoBoi OH-rpynmsl. 3ammura OH-
rpymnmnbl B rukoisix. 3amuta OH-rpynmer B (eHOnax. 3amuTHAa THOJBHOW Tpymmbl (OeH3MIbHAS,
OeH3ruapuiibHas). 3amuTa KapOOHWIBHON TPYNIBI B albJCTHAAX U KETOHAX. 3aluTa KapOOKCHUIIbHOM
rpymibl. 3amuta NH rpymim aMiuHOB, aMUI0B U TETEPOIUKIMUECKHX coeauHenuid. 3ammura CH-cBs3eit B
AJIKUHAX.

CuHTe3bl Ha OCHOBE KapOOHOBBIX KHCIOT. [loiydyeHune mpous3BOAHBIX HA OCHOBE KapOOHOBBIX
KHACIOT. MeTo/bl akTUBAIllMM KapOOKCHIBHOW TpyHIbl. AKTUBHUPYIOIIME M KOHACHCHUPYIOIIUE areHTHI.
[Tentuaneiii cuntes. XKunkodasueiit 1 TBepAoda3Hble METOAbI CUHTE3a MenTHaA0B. CHHTE3bl HA OCHOBE
MaJIOHOBOTO U alleTOYKCYCHOTO 3(Upa U UX aHAIOTOB.

Meroasl BocctaHoBieHus. Katanutuueckoe ruapupoBanHue. BoccTaHOBIEHHE KOMILJIEKCHBIMU
THJIPUIIAMH: THIPHIIBI O0pa U amoMuHMs. BoccTaHOBIEHHE PACTBOPSIOMIMMUCS METAIIIAMH.

Meroabl OKHUCIEHHMS OPraHMYeCKHX COEIMHEHMM. PeareHTbl M KaTaau3aTtopbl OKHUCIICHHS.
Metonpl  OKUCIEHHS C ydacTueM MeTauioB. OKHCIEHHE HEMETAIMYECKMMM  pearcHTaMH.
OHAHTUOCEJIEKTUBHBIE METObl OKHCIICHHUS.

Mertoapl obpaszoBanusi C-C-cBsi3eil C MOMOILIBI0 METAUIOOPTaHUYECKUX peareHToB. JIuTuii- u
MarHuMopraHuyeckue coeauHeHus. Meapopranuyeckue peareHTbl. CTepeoXuMHsl MPUCOECIUHEHUS
METaJUIOOPTaHMUECKUX PEAareHTOB K KapOOHWIIBHOW TPYIIE MPHCOSAWHEHHE MO W MPOTHB IpaBHIA
Kpama.

Mertoapl obpazoBanust C-C-cBsizeil ¢ MOMOIIBI0 pPEeaKIMid KPOCC-COYETAaHUs, KaTaIM3UPYEMbIX
KOMILJIEKCaMU HaJlTausl.

Metonbl obOpazoBanuss C=C cBszeil. Peaknust Meraresuca. Peakumm >IMMHHUPOBAHUSL.
Jerngparanus cnuproB. Peaknus Burtura. Meron Xopsepa-Yonacsopaa-OMMOHCA.

4. O0beM y4eOHOH JUCIUIJIMHBI

Bunasr yue6HOM paboThI B 3auetHbIX | B akamem. B
SIMHHIIAX gacax ACTPOHOM.
qacax

OO0mas Tpy10eMKOCTb JHCHUILINHBI 110 y4eOHOMY 4 144 108
ILUIAHY
AyauTOpHBbIE 3aHATHS: 0,44 16 12
Jlexuuu (Jlek) 0.17 6 4.5
[Tpaktnueckue 3anstus (I13) 0.27 10 7.5
CamocrosiTtesbnas pa6ora (CP): 3,31 119 89.25
Kypcosast pabota - -
Pedepar 1,00 36 27
CamocTosITeIbHOE U3YUYCHHE PA3IeTIOB TUCIIUILUIMHBI 2,31 83 62.25
Bupa koHTpoOJISi: IK3aMeH 0,25 9 6.75

AHHOTanus padoyeii nporpaMMpl JHCHUILIHHBI «OcHOBBI MeuiuHckoit xumun» (651.B.1B.13.02)

1. Heap mucumniamHbl: GopMHpoBaHHE y O0y4alOUIMXCS CHCTEMAaTH3WPOBAHHBIX 3HAHUHN O
JIEKapCTBEHHBIX NIpenapaTax, UX BBEJACHUN B OPraHU3M 4eJIOBEKA, N3MEHEHUIX, KOTOPBIM ITO/IBEPIatOTCs
JeKapcTBa B opranusMe (papmakokuHeTHka). Takke paccmarpuBaercs: (papMakogMHAMHKA MTPETapaToB,
a MMEHHO, B3aUMOJICHCTBUE C PELENTOPHBIMU CUCTEMAaMH, KpaTKas XapaKTePUCTHKA TaKMX CUCTEM U
HEKOTOPBIX HelipomennaTopoB. M3ydyaroTcss HEKOTOpbIE BONPOCH! (PU3UOIOTUU YeJIOBEKA.

2. B pesyabTare n3y4eHusi AMCUHUILIMHBI CTYICHT 10JIKEH::
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Obnadams CIETYyIONTUMA KOMITCTCHIHSAMMU:

- CIIOCOOHOCTH U TOTOBHOCTH MCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH
B nipodeccuonanbHoi nesitenbHocT (OITK-1);

- TOTOBHOCTh HCIOJB30BaTh 3HAHHUSA O COBPEMEHHOH (U3MUECKONl KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEILIECTBA JJIsi IOHUMAHUS OKPYXKAIOIIETO
mupa u sBiaeHuit npupozasl (OITK-2);

- TOTOBHOCTBHIO HCIOJIb30BaTh 3HAHME CBOWCTB XHWMHMUYECKHX JJEMEHTOB, COCIWHECHUU U
MaTepUalioB Ha UX OCHOBE JIJIsI pelieHus 3a1a4 npodeccuonanbroi aestenbuoctu (ITK-18).

3namy:

- KJ1accu(UKAIMIO JIEKAPCTBEHHBIX NPENapaToB;

- OocHOBHble mOHATUsA (apmakokuHeTnku (BBemenue JIC, BcackiBaHWE, pacmpeselieHue,
JENIOHUPOBAaHKE, METa00JIN3M, BHIBEJICHHE);

- OCHOBHBIC (hapMaKoJIoru4Ieckue YPPEKThI, MOHATHUS META0OIUT, AaHTUMETA0OUT, OMpeAcIICHUE
«peuenTopy, TUIBI PELEITOPOB U T.1.

- OCHOBHBIE TIOJIXOIbI JJIsI CHHTE3a aHTHMETA00UTOB;

Ymeme:

- pabotaTh CO CHEHUAIBHOH JIMTEPATYpOH: PETUCTPOM  JIGKAPCTBEHHBIX  CPEICTB,
I'ocynapcrBennoit @apmakoneeii PO.

Braoemy:

- HaBbIKaMU pabOTHI B JTaOOPATOPHH, METOJAMU CHHTE3a U aHallM3a OMOJOTUYECKU aKTHUBHBIX
BEIIECTB.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Brenenue

OcHoBHbIE OHATHUSA Kypca, UCTOPHS PapMaKOIOTHH

Knaccudukanms ekapcTBEHHBIX CPEJICTB

Knaccudukanus nexapctBeHHbIX cpenctB nmo M.JI. MamkoBckoMmy. AHATOMO-TEparneBTHKO-
XUMHUYECKast KJIacCU(UKAIHS JICKAPCTBECHHBIX BEIIIESCTB.

dapmakokunetuka [lytu BBeneHus npemnaparoB. BcacsiBanue, pacnpeienenue, JenOHUPOBaHuE
mpenapara B TKaHsAX opraHu3ma. MetaboJii3M U MyTH BBIBEJICHUS JIEKAPCTBEHHBIX BEIIECTB.

dapMakogHAMHKA

®dapmakonorudyeckue >hdextel. OnpeneracHuss MOHATHS «PEUENTOpbl». THIBI PErenToposB.
OcHOBHBIE THUIOTE3bl JCHCTBUS JEKAPCTBEHHBIX BEIIECTB. ATOHHUCTHI (MUMETHKH) U AHTarOHUCTHI
(6mokaropsl). IlomHbie W dYacTUuHble aroHUCTh. CHHEPrU3M W aAHTAaroHU3M. AHTHUMETAOOJIUTHI.
[Tonxobl 1St CHHTE3a aHTUMETA0O0IUTOB.

N30pannble TeMbI 10 HU3HMOTOTUI

Odwuznonorus MeMOpaHHbIX TporeccoB. CTpoeHre U (GYHKIIMH MEMOpPAaHHBIX OEIKOB, MOHHBIX
KaHAJIOB. DJIEKTPUYECKasl MOJSpU3aliusi MEMOpaHHI.

Odwuszuonorus HelpoHoB. Ctpoenue Heipona. [Torennuan aevicteus. Knaccudukanus u crpoeHue
HEPBHBIX BOJIOKOH. OCOOEHHOCTH TPOBEICHUSI BO3OYXKIEHUS MO MUEITUHOBOMY U OE3MHEIIMHOBOMY
BOJIOKHY.

®usnosnorus el CTpoeHHUE MBIIIEYHOTO BOJIOKHA. MeEXaHHWKa MBIIIEYHOTO COKpaIICHUSI.
Bunbl Mbimednoro cokpaienus. [lonepeuno-nosnocaTsie M TJIaJKHE MBIIIIbI, CXOACTBO U Pa3inyus B
CTPOEHUH U CBOMCTBAX.

®u3MOJI0TUA CHHANCOB. OJEKTPUUECKHMH W XUMUYECKUM CHUHaANbl. OTalbl CHHANTUYECKOU
nepemaun. Knaccudukaiys cuHamncos.

Heiipomeaunaropel. Knaccudukainus HeHpoMeauaTopoB B 3aBUCUMOCTH OT XUMHYECKOH
npupoasl. Komenuaropsl 1 MOy TOPHI.

ALIETUIIXOJIMH. H-, M-XOJIMHOpeLenTopsl. MyckapuH U HUKOTHUH. HeraTuBHOE BIMSHUS KYypEHUS
Ha opranu3M. Krnaccudukaius JeKapCTBEHHBIX MPEMapaToB, ICHCTBYIONIMX Ha XOJUHEPTHUYECKYIO
CUCTEMY.

Hopanpenanun. Knaccudukanus 1 MexaHu3Mbl AelcTBUS aapeHopenentopoB. Knaccudukanus
BEIIECTB, JEHCTBYIOIIUX Ha aJpPEHEPrHYeCKHe CHUHAICHL: aJpPCHOMUMETHKHA U aJpEeHOOIOKATOPHI,
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CUMIIATOMUMETUKH U cuMnaTonuTuku. Jlodamuu. CTpoeHHe W MEXaHHU3Mbl ACUCTBHS 10(aMUHOBBIX
penenTopoB. ATOHUCTBI M aHTaroHucTsl D-penientopos.

Ceporonnn. Kmaccudukamus 5-HT-penentopoB. ATOHHUCTBI U aHTarOHUCTBHI CEPOTOHUHOBBIX
PELEnTOpPOB.

I'mcramua — wmemuatop BocmaneHus. Kiaccudukamusi TUCTAMHHOBBIX — PEIEITOPOB.
AHTHUTHCTaMHHHBIE ITpenapaThl

4. O0beM y4eOHOH JUCHUILIMHBI

Bunast yueOHoIi paboThI B 3auetHbix | B akanewm. B
eMHHLIAX yacax ACTPOHOM.
yacax

OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY 3 108 81
IUIAHY
AYAUTOpPHBIE 3aHATHS: 0,44 16 12
Jlexuunu (Jlek) 0.17 6 4.5
[Tpaxtrueckue 3ansatus (I13) 0.27 10 7.5
CamocrosiTesibHas pa6ora (CP): 2,31 83 62.25
Kypcogas pabora - -
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 2,31 83 62.25
Buja koHTpOJISI: IK3aMeH 0,25 9 6.75

AHHOTaNuUs padoyeil MporpaMMbl JTUCHUILIMHBI « bHOXHUMHYecKasi M aHAJTUTHYECKAsI
TOKCHKOJIOTHSI HAPKOTHYECKHUX CPEJCTB, MCUXOTPOMHBIX H CHJILHOIEHCTBYIOIIMX BEIIECTBY
(b1.B.[1B.13.03)

1. Hegp AUCHUILUIMHBI: W3YYEHHE METOJOJIOTMM CHCTEMHOTO XHWMHUKO-TOKCHKOJIOTUYECKOTO
aHanmza (XTA) ¢ yderoM oOHIMX 3aKOHOMEPHOCTEH XMMMKO-OMOJOTMYECKMX HAayK, UX YacCTHBIX
MPOSIBIICHUH, 0OCOOEHHOCTEH MOBEACHHSI XUMHUYECKHUX BEIIECTB B OPraHW3ME U COBPEMEHHOI'O Pa3BUTHS
(U3UKO-XMMHYECKMX METOJIOB aHAJM3a Ha MpHUMEpe HAPKOTHUYECKUX CPEACTB, ICUXOTPONHBIX U
CUJIBHOJICHCTBYIOLIUX BEIIECTB.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI CTYI€HT J0JIKEH

Obnadamye CleayOIMUMU KOMITETEHIIUAMU:

- crocoOHOCTh ¥ TOTOBHOCTH MCIOJIH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILTIHH
B npoeccuonansHoi aesteraproctd (OITK-1);

- TOTOBHOCTh HCIIONIb30BaThb 3HAHUS O COBPEMEHHOH (HM3MUYECKOW KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEILECTBA Ul MOHUMAHUS OKPYXKAIOIIEro
mupa u siBieHuit mpuposi (OITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAaHUE CBOWCTB XUMMYECKHX 3JEMEHTOB, COCIMHEHHH W
MaTepualioB Ha X OCHOBE JIJIs peLICHUs 3a1a4 npodeccnonanbHoi aestenaprocty (I1K-18).

3namu:

- OCHOBHBIC TIOHSTHS MOJIEKYJISPHOM TOKCHKOJOTHM W  3aKOHOMEPHOCTH MeTadom3Ma
TOKCHKAHTOB; COBPEMEHHbIE TEXHOJIOI'MHU OTpe/ieNieHus MyTei MeTabonu3mMa (MoHATHE 0 METab0JIOMHKE
1 METaOOHOMHMKE)

- HampaBlIeHUs, [ENU, 3aJlayd, JITambl U METOJAONOTHI0 TpoBeneHUs XTA; CKPUHHHTOBBIE H
noATBepkaatomue metoabl XTA; ocobeHHocTH HHTeprnperanuu pe3yabratoB XTA; obecneueHue
Ka4yecTBa aHajIM3a W HaJyIiexailei sabopatopHoit npakTuku ( npuHImnsl GLP)

- METOZBI aHajM3a — XHUMHYECKHE, MMMYHOXHMHUYECKHE, XpoMaTorpadudeckue, CreKTpaIbHbIe
(Dypore-UK-cnexkrpomerpusi), Tanaemusie (I'X-MC, I'’X-MC-MC, BOXX-MC, BOXX-MC -MC, KOD®-
MC) u ap., UX panMoOHAIHHOE COUYECTAaHHNE; METOAUKH ITPOBEJACHUS aHATTN3a W AJITOPUTMBI HHTEPITPETAIIH
pe3ysIbTaToB

- OCHOBBI HApKOTHYECKOH W JICKAPCTBEHHOH 3aBHCHMOCTH; CHHAPOMEI, 0o0mmIMe Iuisi Bcex (opm
HapKOMaHMH, JUArHOCTHYECKUE MPU3HAKA HAPKOTHYECKOTO OIbSHEHMS, MpeanojaraeMble MeXaHHU3Mbl
pa3BUTHS aOCTHHEHINH, BBI3BIBAEMOW pa3IMYHBIMH HAPKOTHUYECKUMH CPEJICTBAMH, peaTU3yeMbIe
3¢ (eKThI ONMMONAHBIX PELEITOPOB: MIO(|L); AenbTa(d); Kamma(K); curma (o); SICUIIOH(E)
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- XTA HapKOTHYECKHX CpEICTB: ONUATOB M ONHOWAOB; KaHHAOMHOWIOB, B TOM 4YHCIE
CHUHTETUYECKUX KAaHHAOMHOMMMETHKOB; (DEHWIAJKWIAMUHOB MPUPOJHOIO M  CHHTETHYECKOIO
IIPOUCXOXKIECHUS; KOKAMHA; ICUXOAUCIENTUKOB (TaJJIIOLUHOTEHOB)

- XTA ncuXOTpPONHBIX M CHIIBHOICHCTBYIOIIMX BEIIECTB: OapOMTYpaToB; NMPOW3BOIHBIX 1,4-
0OeH30/1Ma3€eN1Ha; HEHPOJIENITUYECKUE CPEACTB, B TOM YHUCIIE HOBEMIINX (PUCHEpPUIOHA, OJaH3aIMHA);
TUMOJIEITUKOB M THUMEPETUKOB TPULMKIMYECKONW CTPYKTYpbI; U30MpaTenbHbIX MHrHOMTOpoB MAO;
reTepPOIMKIMYECKIX aHTHICIPECCAHTOB BTOPOTO TOKOJICHUS; N30MPATEIbHBIX HHIHOUTOPOB 00paTHOTO
HEHPOHAJIBHOIO 3aXBaTa CEPOTOHMHA U TPULMKINYECKOIO AaHTUACTIPECCAHTA THAHENITUHA (KOAKCUIIA).

Ymems:

- BBIOMpATh aJieKBaTHbIE OMO0OBEKTHI U1t MpoBeaeHus X TA, Ucrosb3ys 3HaHUS 0 MeTaboIu3Me U
(U3UKO-XMMHYECKIX CBOMCTBaX TOKCUKAHTOB

- IPOBOJUTH  NPEAAHAIUTUYECKYIO  IPOOONOATrOTOBKY  (TMAPOIU3  KOHBIOIMPOBAHHBIX
METa0O0JIUTOB; KHUAKOCThb-KHIKOCTHYI0 M TBEpAO(a3HYI0 AKCTPAKLUIO, OUYUCTKY; JEpUBATH3AIMIO
00pa3loB) OHMOOOBEKTOB, MCIOJB3YS 3HAHUS O (PU3MKO-XMMHUYECKUX CBOMCTBAX TOKCHKAHTOB MU
YUYUTBIBAs! BBIOOD MOCIEAYIOIINX METOI0B aHAIIN3a

- BBIMOJIHATh METOAMKHM CKPUHUHIOBBIX M IOATBEPKAAOMIMNX (MHCTPYMEHTAIbHBIX) MeTOJ10B XTA,
(GOopMHUPOBATH MOJIOKUTEIbHBIE U OTPULIATEIbHBIE PE3YIIbTATHI

- BBIOMpaTh METO/bl UACHTU(DUKAMHY U KOJIUYECTBEHHOIO OIPEe/ICHHs] TOKCUKAHTOB, YUUThIBAs
YYBCTBUTEJIBHOCTh M CHEHU(PUYHOCTb, NPEUMYILECTBA U HEIOCTATKHM COOTBETCTBYIOIIMX METOJIOB
aHaJM3a

- IPOBOJUTH KOJIMYECTBEHHOE OIPE/IETICHNE TOKCUKAHTOB B OM000BEKTaX

- HHTEPIPETUPOBATh NIOJYYECHHBIE PE3YJIbTAThI

- 00ecreunTh KauecTBO aHaIM3a W HaJUIekKAIyo Ja00paTOPHYIO MPAKTUKY

- TNpeACTaBUTh  3aKio4yeHue o0 OOHapyKeHUM  TOKCHUKAHTOB, (HOpMyIUpyst KOpPPEKTHBIE
000CHOBaHHBIE BBIBO/IEI.

Braoemy:

- TepMmuHosoruei, mnpumensemod B XTA HapKOTHYECKHX CPEACTB, IICUXOTPOIIHBIX,
CHWJIBHOJECUCTBYIOIUX U SOBUTHIX BELLECTB;

- METOJMKAaMH COBPEMEHHBIX (PU3NKO-XMMHUYECKIX METO/I0B aHAIH3a, UCTIONB3yeMbIX B X TA

- METOJMKaMHU H30JIMPOBAHUS M MPOOONOJTrOTOBKU OMNpEAETICHHbIX OMOOOBEKTOB, COJEpIKallUX
HapKOTUYECKUE CPEACTBA, ICUXOTPOIHBIE U CHIIbHOIEHCTBYIOIINE BELIECTBA

- METOAMKAMH OIPENEICHHUS] HAPKOTUYECKHX CPEICTB, ICUXOTPONHBIX U CHIBHOJAEHCTBYIOIIUX
BEIIECTB, COJIEPIKALUXCS B aHATU3UPYEMBIX OMO00BEKTaX.

3. Kparkoe conep:kanue QTUCHUIIAHBI:

OCHOBHbIE TOHSATUS MOJIEKYJSIPHOM TOKCHUKOJOTHMH U 3aKOHOMEPHOCTH MeTabonu3Ma
TOKCUKaHTOB. [loHsATHE O penenTopax TOKCUYHOCTH. PenenTopHble KOMIUIEKCHI KaK MOJIEKYJISIPHbBIE
MUIIeHH. MeXaHU3Mbl TOKCUUECKOTO IEUCTBUS U MEKKJIETOUHON KOMMYHUKALIUU.

TokcUKOKMHETHKAa 4YyKepOAHbIX coeauHeHuid. OOmue 3aKOHOMEPHOCTH abcopOIMHU U
pacmpeneneHns BEUIECTB B OpraHu3Me. TpaHCHOPT UyKEpPOJIHBIX COEIUHEHUI uepe3 MeMOpaHbI
opranusma. Tunsl MmemOpaH. IlepBriit 3akoH Puka.

buorpanchopmarust 4yKepoaHBIX COCIWHEHUNM B OpraHu3Me. MeTtaboianvecKkue MpeBpalieHus,
KaTaJIu3UpyeMble MUKPOCOMAJbHBIMM  (hepMeHTaMM TiedyeHH. HeMHuKpocoMmaabHOE OKHCIIEHHE.
OxucnuTenbHOe J€3aMUHUpOBaHME. ApomarTus3alus aJuLUKIMYecKux coeauHeHud. [Iporecchbl
HEMHKpPOCOMAJILHOTO ~ METa0OJMYECKOTr0  BOCCTAHOBIIEHHMsS. Peakumu ruaponusa C  ydyacTHEM
MHUKPOCOMAJIbHBIX U HEMUKPOCOMAJIbHBIX (DepMEHTOB. Peakiiuu KOHbIOTHPOBAHMUSL.

DKCKpelHsl 4yKepOoIHbIX COeAUMHEHHH U X MeTabonnuTOB. BhIBeieHNEe TOKCUUECKUX COeIMHEHUN
yepe3 MOYKU. BpiBeneHue 4yXepoJHBIX COEIMHEHUH C kenublo. [[pyrue myTu BbIBEIEHUS, BKIIOYAst
cnenuduyeckue (BOJIOCHI, HOTTH).

CoBpeMeHHbBIE TEXHOJIOTHH OIpeesieHus myTel metabonusma. OCHOBHbBIE HANPABJICHHS, LIEIH,
3agaun W ortanel XTA. CkpuHHHroBsle M mnoxaTBepkiarouie wMeronsl XTA. @PopmupoBaHue
MOJIOKUTEIBHBIX W OTPULIATENbHBIX pe3yibTaToB. OtT6op mnpod y kuBbiX Jul. CrocoObl
danscudpukanuu obpasua. OTanbl OpeJaHaIMTUYECKOH MOJATOTOBKM MPOOBI:  IpeIBapUTeNIbHas
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00paboTKa; TUAPOIN3 KOHBIOTHUPOBAHHBIX META0OIMUTOB; SKCTPaKIUs (KHUAKOCTh-)KUIKOCTHAS U
TBepaodazHasi, BEIOOP ONTHUMAIBHBIX YCIIOBUM DKCTPAKIIUN); OUYUCTKA; IepruBaTH3aIus (BIOOp peareHTa
JUISL  IepuBaTU3ayu). MexXayHapoaHas KiIacCH(UKAIUMsS METOJOB ONpPEISICHUS HApPKOTHKOB (
kareropun A, B, C). AnpTepHaTuBHbIE OOBEKTHI AJIS ONpPEICICHUS HAPKOTHUKOB: BOJOCHI, HOI'TH U
MOTOXXHUPOBBIC BbIACNeHUsT Koxu. OcobeHHocTH uHTeprpeTanuu pe3yinbratoB XTA. ObGecrneueHue
KayecTBa aHaIM3a U HaJlexkanias gadoparopHas npakTuka. OCHOBBI HAPKOTUYECKOM U JIeKapCTBEHHOMN
3aBUCUMOCTU. OcHOBBI XTA MCUXOTPOIHBIX U CUJIBHOJACHCTBYIOIIUX BEIIECTB.
4. O0beM yueOHO# JUCUMIJIMHBI

Bunbr yueOHOM paboThI B 3auetnpix | B akanmem. B
SIMHUIIAX gacax ACTPOHOM.
qacax

OO0mas TPy10eMKOCTh THCIUILTHHBI 110 Y4eOHOMY 3 108 81
IUIAHY
AyIMTOpHBIE 3AHATHS: 0,44 16 12
Jlexumu (Jlek) 0.17 6 4.5
IIpakTuueckue 3ansatus (113) 0.27 10 7.5
CamocrositesbHas padora (CP): 2,31 83 62.25
KypcoBas pabota - -
CamocTosiTeIbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 2,31 83 62.25
Bun koHTpoOJISI: DK3aMeH 0,25 9 6.75

AHHOTanus padodeil nporpaMmal AucHUILINHBI «TexHoJi0rus u 0600py10BaHue MPOU3BOJACTB
OuMoJiornyecKku akTUBHBIX BeecT» (b1.B.1./IB.14.01)

1. Heap AMCHUIUIMHBI. (OPMHPOBAHUE Y CTYJACHTOB CHCTEMATH3UPOBAHHBIX 3HAHUI O TEXHOJIOTUH U
000OpYJIOBaHUIO HPOMU3BOJCTB OHOJOTHYECKH AKTHUBHBIX BEILIECTB, MOBBIIICHHE MPOPECCHOHATBHBIX
KOMIIETEHIIMI B 00JIaCTH TEXHOJIOTUU TOHKOTO OPTaHUYEeCKOTO CHHTE3a.

2. B pe3yabTate u3y4eHus JMCHUILIMHBI CTY/I€HT J0JIKEH .

Obnadame CIIEIYIOIAMU KOMIICTCHITHSIMH:

- TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O CTPOECHUM BEIECTBA, NMPUPOJIE XUMHUUYECKOW CBSA3M B
pa3MYHBIX KIlAccaX XMUMHWYECKHX COEJIWHEHWH Ui TIOHUMAaHHs CBOWCTB MAaTEpUANOB M MeEXaHU3Ma
XMMHUYECKHX MPOLIECCOB, MPOTEKAOMUX B okpyxkatomeM mupe (OI1K-3);

- CIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKHHA MPOIECC B COOTBETCTBHH C
periaMeHTOM M HUCHOJb30BaTh TEXHUUYECKUE CPEJICTBA JUIl H3MEPEeHUs OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 MPOLECCa, CBOMCTB ChIPhs U MMPOAYKIIMHU (TIK-1);

- TOTOBHOCTBIO IMPHUMEHATh AHAJUTUYECKHE M YHUCIEHHBIE METOJAbl PELICHUs IOCTaBIEHHBIX
3a/la4, HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTUH, TPOBOIUTH 00pabOTKY
UHPOpPMALIUM C HUCHOJb30BAHUEM MPHUKIAAHBIX MPOTPAMMHBIX CpeJCTB chepbl NpodeccHoHaNbHOMI
NeSITETTbHOCTH, HCIIOJIb30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHM W 0a3bl JaHHBIX B CBOEH
npodeccCHOHAIbHOM 007acTH, MaKeThl NPUKIAJHBIX MporpaMMm JJIs pacueTa TEeXHOJOTHYECKUX
napameTpoB obopynoBanus (ITK-2);

- CIIOCOOHOCTBIO IpPHUHUMATh KOHKPETHbIE TEXHHUYECKHWE peLIeHHs Tpu  pa3paboTke
TEXHOJIOTUYECKAX TIPOIIECCOB, BBHIOMpATh TEXHUYECKHE CPEIACTBA M TEXHOJOTHH C YYETOM
HKOJIOTHUECKUX MOCIEICTBUI UX MPUMEHEHHS (TIK-4).

3namey:

- OTJIMYUTENIbHbIE OCOOCHHOCTH XUMHUYECKUX MPOU3BOJICTB OMOIOTHUECKU-aKTUBHBIX BEILECTB C
TOYKHA 3pEHHs] SKOHOMHUKH, HKOJIOTHH, OXpaHbl Tpyla, KOHBIOHKTYPHI pBIHKA M TpeOOBaHWUU K
XapaKTEPUCTHKE BBIITYCKAEMOT0 MPOIYKTa;

- YCTPOMCTBO M MPHUHITUI padOTHI OCHOBHOTO TEXHOJIOTUYECKOTO 000pYI0BaHMUS, TPUMEHSIEMOTO
B TEXHOJIOTUM OHOJIOTUYECKU-aKTHBHBIX BEILIECTB, KaK Ha CTaJAMUAX MOATOTOBKU CBIPbS M OYHCTKU
KOHEYHOT'O TIPOIYKTA, TAK M HA CTAIMH XUMUYECKHUX MPEBPAIICHUH;

- TUIIBI 00OPYAOBaHUS MPOU3BOACTB OMOIOTNYECKU-aKTUBHBIX BELIECTB;
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Ymems:

- aHaJM3UPOBATH AIbTEPHATHBHBIE CXEMBbI IOJYYEHHS OMOJOTMYECKU-AaKTUBHBIX BEIIECTB U
BbIOMpATh ONTUMAJIBHYIO CXEMY IIPEBpAILEHUI;

- IPOEKTUPOBATH TEXHOJOTUYECKIE MOAYIIH MPOU3BOICTB OMOJIOTHYECKI-AKTUBHBIX BEIIECTB;

Braoemy:

- METOJaMH 1o100pa U pacyeTa OCHOBHOT'O TEXHOJIOTHUYECKOEe 000pyI0BaHUE ISl TPOU3BOICTBA
OMOJOrN4EeCKU-aKTUBHBIX BEILIECTB.

3. Kpartkoe cogep:xanue JUCUMILIMHbBI

1. Beenenue

CoznaHus U SKCIUTyaTallud MPOM3BOJACTB, CBSI3aHHBIX C MOJy4YEHHEM OMOJOTMYECKH aKTUBHBIX
BEIIECTB W HX MONYNPOAYKTOB. TpeOoBaHMA K OpraHM3allid HOBOH U COBEPIICHCTBOBAHUIO
CYIIECTBYIOIIUX TEXHOJOTHH C Yy4e€TOM COBPEMEHHBIX IMpEeACTaBICHUN 00 HH)KEHEPHUH M TEXHUKO-
DKOHOMHUYECKUX I0KA3aTeIsAX XUMHUYECKMX IPOU3BOACTB. KiltoueBble NPENCTABICHHUS O XUMHYECKHUX
mpoleccax, 3aJI0KeHHBIX B 0a30BbIX Kypcax MO XWMHUH, (PU3MUECKON XMMHUH, Mpoleccax U armaparax,
00111el XUMUYECKON TEXHOJIOTUH, OXPaHE OKPYXKAIOILIEH Cpe/ibl, IKOHOMUKE U JIp.

2. IIpuHIMIBI CO3aHUS TEXHOJIOTMUYECKUX CXEM U UX aHAIIN3

PazpaboTka TEXHOJOTMM TPOW3BOACTBA HAYMHACTCA C OOOOLICHHS JIMTEPATYPHBIX JaHHBIX
HEOOXOMUMBIX JJI TOCTPOCHHMS] XHMHUYECKOM CXeMbl mporecca mnpousBojactBa BAB u  ux
IIOJIyIIPOJYKTOB. AHAIIM3UPYETCS MATEPUAIBHBIN ITOTOK HA CTAUAX U €r0 3aBUCUMOCTb OT BEJINYUHBI
KOHBEPCUM MCXOJIHOIO CbhIPbsl Ha CTaJuU XHMHUYECKOro IpeBpamieHus. OLEeHKa TEeXHOJIOIMYECKHX
peleHui, 00ecreYnBaONMX MOIyYeHHe MUHHUMyMa CeOECTOMMOCTH MPOAYKIUU W ONpEIeNiCHHE ee
3aBUCUMOCTH OT [1IapaMeTpOB IpoILecca.

2. Bonpocs! npukIitaiHON 3KOHOMUKHU B TexHOIOTHH BAB

Kputepun sxonomudeckoid >QGEKTUBHOCTH MPOU3BOJACTB U HMX 3aBUCUMOCTh OT OCHOBHBIX
TEXHOJIOTMYECKUX PELICHUM.

CpaBHUTENIbHASI 5KOHOMUYECKAs XapaKTepUCTUKa psajia mpou3BoAcTB bAB.

3. TexHonoruueckoe 00OpPYAOBaHUE U €ro pacueT. TeXHOIOTnYecKrue onepanuu 1 000pyI0BaHNe
CTaJu¥ MOJArOTOBKH ChIPbSl 1 MAaTEPUAJTIOB XapaKTepHbIe Uil Mpou3BoJacTBa BAB 1 UX MoaynpoayKToB.
TpaHcnopT cbIpbsi U MaTepUaloOB Ha MpeAnpusATHsAX o mnpousBoAcTBY BAB. TemnoBeie cxembl
TEXHOJIOTUYECKUX MpoleccoB. ONTUMHU3ALUS TEMIO0OMEHHON annapaTypbl ¥ TEIJIOBBIX CXEM [0 CyMMe
DHEPro-MaTepUAIIBHBIX 3aTpPar.

PeaknimonHoe 00o0py/lOBaHME U pPEAKTOpHBIE CUCTeMbl B mpou3BoicTBe BAB. Pexumsl
SKCIUTyaTallMl PEaKUOHHOIO 00opyaoBaHHUs. MecTo M 3Hau€Hue MEePUOJUYECKUX, HENPEPBIBHBIX U
KOMOMHHUPOBAHHBIX IPOLECCOB B MpOM3BOACTBaX BAB U MPOMEXYTOUHBIX MNPOAYKTOB JUIS HX
MTOJIyYEHHUSI.

4. PeakTOpHBIE CUCTEMBI JUIsl TPOBECHUS TeTepoda3HbIX MPoIEccoB B TexHonoruu bAB

3HaueHue M MecTO reTepodazHbIX IPOLECCOB B IMPOU3BOACTBE JIEKAPCTBEHHBIX CPEACTB U
arpoxumrmpenaparoB. OcoOEHHOCTH MOJENUPOBaHMS, pacyeTa MW MOA00pa PEaKTOPHBIX CUCTEM IS
nposeneHus. JKuakodaszHbIX mporeccoB. ['eTeporeHHO-KaTaJuTHYEeCKHE IPOLECChl O0COOEHHOCTH
CO3J1aHUs TEXHOJIOTMYECKUX MOJYJIEH U UX DKCIUTyaTallUu.

4. TexHoyornyeckue npoueccsl 1 000pyAOBaHUE CTAIUU Pa3/CNIEHUs U OYUCTKU MPOJIYKTOB B
npousBoacTBe bAB

TpeboBanusi K KayecTBY TOBapHON mpoayKuuu B TexHosioruu BAB, Bxmrouas mpousBojacTsa
JIEKApCTBEHHBIX CPEJCTB, arpOXUMIIPENApaTOB U IMOIYIPOAYKTOB [ UX nonydeHus. IIpenaparuBHbie
¢dbopmbl BAB 1 TeXHOIOTUM UX TIOJTYYIECHHS.

IIpakTrueckue 3aHATHS 110 KypCy

[TpakTHyeckue 3aHATHA MO Kypcy NpHU3BaHbl OOECIEUUTh Yy CIyIIaTeled HaBbIKU MOCTPOEHUS
TEXHOJIOTHYECKHUX CXEM JI1 KOHKPETHBIX MPOU3BOJACTB bAB miam ux moaynpoayKTOB ¢ HOCIEAYIOLUIUM
pacyeToM MaTepHaIbHOTO HMHJIEKCA M0 OCHOBHOMY BHJY CBIPbSl C YYETOM KOHKPETHBIX HOPMATHBHBIX
[IOKa3aTeJIed Ha OCHOBHBIX OINEPALIMOHHBIX CTAIUAX IIPOU3BOJACTBA.

3HAYUTENIPHOE MECTO B  NPAKTHUECKUX 3aHATHSAX 3aHUMAeT pacuyeT KOHKPETHOIO
TEXHOJIOTHYECKOT0 000pyI0BaHUS U €ro MOJI00p /Ui paccMaTpUBaeMOil TEXHOIOTHH.
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4, O0beM TUCHUILIUHBI

Bunsl yueOHoI paboThI B 3auetHpix | B akameMm. | B actponom.
eIMHULIaX yacax yacax
O0masi TPya0eMKOCTh AUCHUIVIMHBI MO Yy4eOHOMY 2 12 54
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 0,17 6 4.5
Jlexumu (Jlek) 0.17 6 45
IIpakTuueckue 3ansatus (113) - - -
CamocrositesibHas padora (CP): 1,72 62 46,5
Pedepar 0,83 30 22,5
CamocTosiTeIbHOEe U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 0,89 32 24
Buja xkouTpoJisi: 3auer 0,11 4 3

AHHOTaNMA padoyeid MPOrpaMMbl JUCHHUIINHBI «Te€XHOJIOIHsI FOTOBBIX JIEKAPCTBEHHBIX U
npenaparuBHbIX popm» (b1.B.1./1B.14.02)

1. Heaun aucuMnjaMHbl — (GOpPMUPOBAHHME Yy OOYYAIOIMXCA CUCTEMAaTU3UPOBAHHBIX 3HAHUN O
TEXHOJIOTUSIX TPUMEHSEMBIX NpPU TPOHU3BOJCTBE TOTOBBIX (HOPM JIEKAPCTBEHHBIX, MOBBIIICHUE
npodeCCHOHATIBHBIX KOMIETEHIMI B 007acTH OpraHu3alMi U MPOEKTUPOBAHUM MPOU3BOICTB I'OTOBBIX
JIEKapCTBEHHBIX U MPETapaTUBHBIX POPM.

2. B pe3yabTare u3y4eHus JMCHUILIMHBI CTY/IEHT J0JIKEH .

Obnadoame CIIEIYIOIAMA KOMIICTCHITHSIMH:

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUS O CTPOECHUM BEIECTBA, NMPUPOJIE XUMHUUYECKOW CBSA3M B
Pa3IUYHBIX KJlacCaX XMMMUYECKHUX COEAMHEHMH IJi1 NMOHMMAHHS CBOICTB MAaTepUalloB U MEXaHU3Ma
XMMHUYECKHX MPOLIECCOB, IPOTEKAMUX B okpyxkatomieM mupe (OI1K-3);

- CIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKHHA MPOLECC B COOTBETCTBHH C
periaMeHTOM M HCHOJb30BaTh TEXHUUECKUE CpEJCTBA JUId H3MEPEHUs OCHOBHBIX IIapaMeTpOB
TEXHOJIOTMYECKOT0 IPOLECCa, CBOMCTB ChIPbs M POAYKIIMHU (TIK-1);

- TOTOBHOCTBIO IPHUMEHATh AHAJUTUYECKHE M YHUCIEHHBIE METOJAbl PELICHUs IOCTABIEHHBIX
3a1a4, HCIOJb30BATh COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJIOTUH, TPOBOIAUTH 00pabOTKY
UHPOPMALIMU C HUCHOJb30BaHUEM MPUKIAAHBIX MPOTPAMMHBIX CpeICTB chepbl MpodeccHoHaTbHOM
JeSITEIbHOCTH, HCIIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH
npodeccHOHaIbHONM 007acTH, MaKeThl NPUKIAJHBIX MporpaMMm JJIs pacueTa TEeXHOJOTHYECKUX
napameTpoB obopynoBanus (I1K-2);

- CIIOCOOHOCTbIO IpPHUHUMATh KOHKPETHbIE TEXHHYECKHE pelIeHHs TNpu  pa3paboTke
TEXHOJOTMYECKUX TIPOLIECCOB, BBIOMpPATh TEXHUYECKHE CPEICTBA M TEXHOJOTMM C Y4YETOM
HKOJIOTHUECKUX MOCIEICTBUI UX MPUMEHEHHS (TIK-4).

3uamo:

- COBPEMEHHbIE T€H/ICHIIUH Pa3BUTHsI TEXHOJOTUH OMOJIOIMYECKH aKTUBHBIX BEILECTB;

- coBpeMeHHble TpedboBannusd GMP k mpon3BoaCTBaM JIEKapCTBEHHBIX MPENapaToB;

- TPHUHLMIBI BbIOOpa ammaparypHoro o¢GOpMIIEHUS TPOLECCOB B TEXHOJOIMU TOTOBBIX
JIEKapCTBEHHBIX U MPETapaTuBHBIX GOpM;

- IPUHLUIBI U METOJbl ONTHUMHU3ALMK MPOLECCOB B TEXHOJOTHU TOTOBBIX JIEKAPCTBEHHBIX U
IpenapaTUBHBIX GOpPM;

- TEOpPETUYECKHE OCHOBBI IOATOTOBKM CBHIPbS B TEXHOJOIMH TOTOBBIX JIEKAPCTBEHHBIX U
IpenapaTUBHBIX GOpM;

- (U3HKO-XMMHUYECKHE OCHOBBI COBPEMEHHBIX U IEPCIEKTUBHBIX TEXHOJOTHH TOTOBBIX
JIEKApCTBEHHBIX U MPETIapaTUBHBIX (GOPM.

Ymems:

- KpPUTHYECKHM aHaJIM3UpOBaTh U OLEHUBaTh HOBBIE U CYLIECTBYIOIIME Hay4dHble U
TEXHOJIOTUYECKUE JOCTHXKEHHUS W THUIIOTE3bl B XUMHM M XMMHUYECKOH TEXHOJOIMH OHMOJIOTHYECKU
AKTHUBHBIX BEIIECTB;
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- QHAM3HUPOBATH PA3IMYHBIE TEXHOJOTHMH TOTOBBIX JIEKAPCTBEHHBIX M TPEMapaTUBHBIX (POpM,
BBIOpATh HanboJsiee MPUMEHUMYIO CXEMY ITPOSKTUPYEMOTO ITPOU3BOJICTBA;

Bnaoems:

- coBpeMeHHbIMU TpeboBanussMu GMP k pon3BoicTBaM JIeKapCTBEHHBIX MTPENapaToB;

-  TpUHOUNAMU  pa3pabOTKM COBPEMEHHBIX TEXHOJIOTMH TOTOBBIX JICKAPCTBEHHBIX U
npenapaTuBHBIX HopMm.

3. Kparkoe conepxxanue JMCUMILIAHBI:

CoBpeMeHHbIe TTPOOJIEMbI XMMHUH U TEXHOJOTUN OWOJIOTHYSCKH aKTUBHBIX BEIIeCTB. V3MeHeHus
B CTPYKTYpE CHIpbEeBOH 0a3bl TEXHOJOTHU OMOJIOTMYECKU aKTHBHBIX BemlecTB. [IpoOneMsl pecypco- u
SHEProcOEPEIKEHMS, 1 METO/IbI HX PEIICHHS.

Tpebosanust GMP k npousBocTBaM JIEKapCTBEHHBIX IIPENapaToB.

TabnerupoBanue, JIpakupoBaHWE, KamncyiaupoBaHue. McxomHoe ChIppE W MaTepHabl.
[ToaroroBka ceipbsi, MarepuayioB. TexHOJIOrMYECKas LENOYKa MPOU3BOACTBA. [IpUrorosiieHne roroBoit
nexkapcTBeHHOU (hopmbl. TexHoornueckas 1enoyka nporu3BoacTa. Ymakorka. O0opyaoBaHHe.

Masu, KpeMbl, TelH, CYNIO3UTOPUH, JTUHUMEHTHI. MicxoqHoe chipbé n Matepuansl. [loaroroska
ChIpbsi, MaTepuanoB. TexHosioruyeckas Ienodyka mpous3BojcTBa. [IpuroroBieHue roToBoOMt
JeKapcTBeHHOH (popmbl. TexHoIOrHUeCcKas IernoyKa Mpou3BOACTBA. YmakoBka. O0opyaoBaHue.

Ansposonu. PactBopbl, amnynbl, rina3Hble U HazaubHble Karuid. Hacroliku, cuponsl. McxoaHoe
CceIpb€ W Marepuanbl. [loaroToBka cCwIphbs, MarepuanoB. TexHoOJIOrMuYecKas IErNoYka IPOU3BOJICTBA.
[TpuroTtoBneHne roToBoil JeKapcTBeHHON (opMbl. PacTBOpHI, aMIynbl, TJIa3HbIE M Ha3albHbIE KaIlIu.
TexHOMOrHYECKas IIENOYKa MPOU3BOICTBA. Po3muB 1 yrakoBka. OGopymoBaHue.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunel yue6HoI paboThI B 3agetnbix | B akagem. | B acTtpoHOM.
eAMHUIIAX yacax gacax
O0masi TPya0eMKOCTh AUCHUIVIMHBI MO Yy4eOHOMY 2 12 54
ILUIAHY
AyauTOpHBbIE 3aHATHSA: 0,17 6 45
Jlexuuu (Jlek) 0.17 6 4,5
[Tpaktuueckue 3ansatus (I113) - - -
CamocrositesbHas padora (CP): 1,72 62 46,5
Pedepar 0,83 30 225
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeTIOB TUCIIUTLUIMHBI 0,89 32 24
Bua koHTpoOJIA: 3auer 0,11 4 3

AHHOTauus padoyeil nporpaMmsl JucHUIIMHBI «TexHo0rus 3pupHBIX Mace»
(51.B.1./1B.14.03)

1. Heas aucuumianHbl: (HopMHUpPOBaHHE Yy OOYYaAIOLIUXCSl CUCTEMaTU3UPOBAHHBIX 3HAHHUM 00
3(UPHBIX Maciax, UX cOCTaBe U (PU3UKO-XHMHUYECKUX CBOMCTBAaX, METOAAX U3BJIECUCHMSI, TEXHOJIOTHUSIX
MOJIy4eHus, croco0ax MPUMEHEHHS] B KOCMETUYECKON U XMMUKO-(papMalieBTUUECKON OTpaciIu.

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI CTYJCHT J10JI/KEH .

Obnadams CIETyIONUMA KOMITETCHITHSMU:

- TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUS O CTPOECHUU BEILECTBA, IPUPOJE XUMHUYECKOW CBSI3U B
pa3IMyYHBIX KJaccaX XMMHUYECKUX COEJIMHEHUH NJs TOHHMMaHUs CBOMCTB MaTepHalloB M MeXaHU3Ma
XUMHUYECKHX MPOIIECCOB, MPOTEKAOMUX B okpyxkatomieM mupe (OI1K-3);

- CIIOCOOHOCTBHIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTMYECKUM MPOILIECC B COOTBETCTBUU C
pErIaMEHTOM M HCHOJIb30BaTh TEXHUYECKHE CpPEACTBA JUISI M3MEPEHMsS] OCHOBHBIX IapaMETPOB
TEXHOJIOTMYECKOTr0 MPOLECCa, CBOMCTB ChIPhs M MMPOAYKIIMHI (TIK-1);
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- TOTOBHOCTBIO TIPUMEHSTh AHAJTUTHUYECKUE M UYWCICHHBIE METOJbI PEIICHUS IMOCTABICHHBIX
3aJa4, MCMOJb30BaTh COBPEMEHHblE HWH(OPMAlMOHHBIE TEXHOJOTHUH, MPOBOAUTH 00pabOTKY
uH(OpPMAIIUK C HCIOJIB30BAHUEM MPHUKIATHBIX MPOTPAMMHBIX CPEICTB cdepbl MnpodeccruoHaTbHON
NESTEIbHOCTH, HCIIOJIb30BATh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJOTMM M 0as3bl JaHHBIX B CBOEH
npodecCHOHANbHOM 00JacTH, TaKeThl MPHUKJIAIHBIX TPOrpaMM s pacdyera TEXHOJIOTHUECKUX
napametpoB obopymoBanus (I1K-2);

- CHOCOOHOCTBIO TPHHUMATh KOHKPETHBIE TEXHHYECKHWE peIIeHHs Mpu  pa3paboTke
TEXHOJIOTUYECKUX TMPOIIECCOB, BBIOMPATh TEXHUYECKHE CPEICTBA M TEXHOJOTHMH C Y4ETOM
AKOJIOTMYECKUX MOCIIEICTBUI UX TPUMEHEHUS (TIK-4).

3namy:

- COBPEMCHHBIE TCHICHITUH M3BJICUCHUS U MPUMEHEHUS dPUPHBIX Macell;

- KJaccupuKanuo 3GUPHOMACTHUYHOTO ChIPbS, KIACCU(PUKALUIO «TYIIHCTHIX)» MPOIYKTOB;

- OCHOBHBIC METOJIbI U3BJIICUCHUS d(PUPHBIX MACEII, TEXHOJIOTHYECKHE OCOOEHHOCTH OpraHU3aIuu
MIPOLIECCOB /ISl pa3HBIX BUIOB CHIPHSI;

- OCHOBHBIC KJIACCHI OPraHMYECKUX COCTUHEHHM, BXOISIIMX B COCTaB J(PHUPHBIX Macel;
OCHOBHBIE METO/IbI KOHTPOJIs1 3(UPHBIX MaCelT;

Ymems:

- BeIOpaTh Haunboyiee TEXHOJOTUYECKH MPUMEHUMYIO CXEeMY IMOJy4eHHUs 3(QHUpHOTO Macia B
3aBUCHUMOCTH OT €T0 COCTaBa;

- 000CHOBaTh MPUMEHEHHE PA3NMUYHBIX (PUPHBIX Macel B 3aBUCUMOCTH OT OCOOCHHOCTEH
MPUMEHEHUS, BUIa TOTOBOTO MPOAYKTA, IIOTYICHHOTO C UCIIOIh30BaHUEM d(DUPHBIX Maced;

- IO XUMHUYECKOM CTPYKType COCAMHEHUMN, BXOAAIIUX B COCTaB A(UPHBIX Macell MPEAnOoI0KUTh,
KaKue MoOOYHBIC IPOAYKTEI MOTYT 00pa30BaThes B 3(QPUPHBIX MaciiaX MPU XPaHCHHH,

Braoemy:

- METOJIaMU M3BJICUCHUS YPUPHBIX Macel (71abopaTOPHBIMU);

- METO/IaMHU KOHTPOJISI KadyecTBa H(PUPHBIX MACEIL.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenne Hcropus mpowmsBojacTBa 3dupHBIX Macen. OOmme mnpeactaBieHuss 00 3PHUPHBIX
macnax. Knaccudukanus >QUPHBIX Macel MO TUIY HCXOJHOTO CBHIPBS: IIBETOYHOTO, 3€PHOBOTO,
[[BETOYHO-TPABSIHUCTOTO, KOPHEBOTO CHIPHSI, UTPYCOBBIX.

CrniocoOb1 u3BieueHus 3pUpHBIX Maces XpaHeHHeE, TOATOTOBKA ChIPbS.

OcHoBHbIE METOBI IEPEPAOOTKH FIPUPHO-MACIUYHOTO ChIpbsi. Mexanudeckuii meroa. CopOuusi.

Ileperonka (BoaHasi, BOJHO-TIapOBast, HapoBast). DKCTPAKLUsA: KOHKPEThI, a0COIIOTHBIE Maca.

XUMHUYECKOE CTPOCHNE OCHOBHBIX KOMITOHEHTOB Y()MPHBIX Macem

Teprniens! u ux npousBoaHble. CIIUPTHI, TPOCTHIE FIUPHI, CII0KHBIE YIPUPHI ANTbETHUIBI, TAKTOHBHI,
NPOM3BOIHBIC HHJIOJIA.

HartypanbHble (mpupoHbIe) d3pupHbIE Macia

CocraB, mody4YeHHe, NPUMEHEHHE pa3IMYHBIX dS(QUPHBIX Macend. Macna, BBIICTsSEMBbIE U3
Pa3IMYHOTO ChIPhs: banb3ambl U CMOJIBI

OO6mrast xapaktepucTuka: Oanmb3ambl (TIEpyaHCKUM, TOJMYaHCKHH), CMOJbl (OeH30MHAas),
KaMeJeCMOIIbl (MUppa, TaJaH)

OCHOBBI cOocTaBIICHUS TAPPIOMEPHBIX KOMITO3UIIHIA

Haznauenue u coctaB napproMepHbIX KOMIO3HUIIUHA.

KonTpons kauecTBa 3(pUPHBIX Macel U KOMITO3UIHA Ha KX OCHOBE

OpraHoyienTHYECKUE METOJIbl MCHBbITaHUA (BUJ, IIBET, 3amax W BKyc). Dusnueckue MeTOIbI:
olpeNeNieHne TUIOTHOCTH, TIOKa3aTeNs TPEJOMICHHS W T. 1. XHWMHUYECKHE METOJBI: OIpeesieHHe
KHCJIOTHOTO M 3(UPHOTO YHCEI, YACIIa OMBUICHUS U T.JI.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunsl yueOHol paboThI B 3agernbix | B akageM. | B actpoHoM.
€AMHUIIAX qacax qacax
O0mas TPya10eMKOCTh JMCHUILIHHBI MO0 Y4eOHOMY 2 72 54
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MJIaHY

AyIUMTOpHbIE 3aHATHUS: 0,17 6 4,5
Jlexumu (Jlek) 0.17 6 45
[IpakTuueckue 3ansatus (113) - - -
CamocrositesbHas padora (CP): 1,72 62 46,5
Pedepar 0,83 30 22,5
CamocTosiTeIbHOEC U3YUYCHHE Pa3JIeIOB JUCIIUILIMHBI 0,89 32 24
Buja xkouTpoJisi: 3auer 0,11 4 3

AHHOTaNus padoyeil MPOrpaMMbl JUCHUILIMHBI «MeT010/10THsA K1 METOAbI JONUHT -
koHTpoJs»» (Bb1.B.[[B.14.04)

1.Heap aucuumiauHbl: GopMupoBaHHEe Yy OOYYAIOIIMXCS CUCTEMATU3MPOBAHHBIX 3HAHUU O
JIOTTUHT-KOHTPOJIE U €r0 METO0JIOTHH.

2. B pesyabTare H3y4eHHs JUCHHMILIMHBI CTYICHT JA0JI7KEH |

Obaadoams CIENYIOMMA KOMIETCHIIUSIMH:

- TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOAE XUMHUECKOW CBSA3H B
pPa3IUYHBIX KJlacCaX XMUMMUYECKUX COEAUHEHMH Ui MOHMMAHMS CBOMCTB MaTepHalloB U MEXaHU3Ma
XMMHUYECKHX MPOLIECCOB, IPOTEKAMUX B okpyxKatomieM mupe (OI1K-3);

- CIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTMUYECKHH IMPOIECC B COOTBETCTBUU C
periaMeHTOM M HUCHOJb30BaTh TEXHUUECKUE CpEJCTBA JUId H3MEPEHUs OCHOBHBIX IIapaMeTpOB
TEXHOJIOTMYECKOT0 MPOLECCa, CBOMCTB ChIPhs U NPOAYKIIMH (TIK-1);

- TOTOBHOCTBIO IPHUMEHATh AHAJUTUYECKHE M YHUCIEHHBIE METOJAbl PELICHUs IOCTABIEHHBIX
3a1a4, HCIOJB30BATh COBPEMEHHBIE HWH(POPMALMOHHBIE TEXHOJOTUH, MPOBOJUTH 00pabOTKY
UHPOPMALlUU C HUCHOJb30BaHUEM IPUKIAAHBIX MPOrPaMMHBIX CPEIACTB cdepbl MpodhecCHOHATIbHON
JESITEIbHOCTH, HCII0JIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JaHHBIX B CBOEH
npodecCHOHAIBHOM 00JacTH, MaKeThl NPUKIAJHBIX IpOrpaMMm Ui pacueTa TEeXHOJOTHYECKUX
napameTpoB obopynoBanus (I1K-2);

- CIIOCOOHOCTBIO IPUHUMATh KOHKPETHbIC TEXHUYECKHUE pELIeHHs TNpu  pa3paboTke
TEXHOJIOTMYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKHE CPEJICTBA M TEXHOJOTMM C Y4YETOM
HKOJIOTMUECKUX MOCIEICTBUN UX TPUMEHEHHUS (TIK-4).

3nams:

- IPaBOBBIE OCHOBBI OPTaHMU3ALMM CHUCTEMBI JONMHI-KOHTPOJISI COTJIACHO MEXAYHapOIAHBIM
crangaptam — konekcy BAJIA;

- OCHOBHbIE (DU3MKO-XUMHUYECKUE U (PU3HOIOTHYECKHE XapaKTePUCTUKU CyOCTaHIIUI U METO/IOB,
BKJIFOUEHHBIX B 3arpelieHHbli crincok BAJIA;

- METOJIOJIOTHIO YCTAHOBJIEHUs (aKTa NMPUMEHEHMs 3alpelIeHHBIX CyOCTaHLIUMH M METOJOB, a
TaK)Ke OIpe/ieleHHs 3alpelIeHHbIX cyOcTaHIui B OMoo0pa3iax (Moue U KpOBH);

- OCHOBHbIE TPHUHILMIIBI TACIOPTU3ALMM CHOPTCMEHOB Kak cHCTeMHON 3¢ddexTuBHON U
JOJITOCPOYHON TPOrpaMMBbl aHTUONTUHIOBOI'O MOHUTOPHHTA.

Ymemn:

- BbIOMpaTh palMoHalIbHble U 3IPQPEKTUBHBIE CIOCOOBI YCTAHOBJIEHUS (paKkTa NPUMEHEHHS
pasNMYHBIX CYOCTaHLMH W METOAOB, BKIIOYEHHBIX B cnucok BAJIA, ux oOHapyxeHHsS W
UIEeHTU(DUKAINY;

- QHAJIM3UPOBATh MOJY4YaeMble C HCIOJIb30BAHUEM (PU3UKO-XUMHUYECKUX METOIOB PE3yJbTaThl,
OCHOBBIBasICh Ha (U3UKO-XUMHUYECKMX U (PU3UOJOTMYECKUX XapaKTEPUCTUKAaX 3allpelleHHBIX
CyOCTaHIIUI 1 METOJIOB, a TAKXKe 3aKOHOMEPHOCTIX OMOXMMUYECKUX MPOIIECCOB, OCYIIECTBISIONUXCS B
OpraHu3Me 4ejoBeKa U BO3/IeHCTBUS, KOTOPOE OKA3bIBAIOT HA HUX 3alpelIeHHbIE CYOCTaHIIUN U METOIbI,
Y 1aBaTh UM IIPABWIBHYIO C TOUYKH 3PEHUS aHTUAOIMHIOBOTO KOHTPOJISI MHTEPIIPETALINIO;

Braoemy:

-HaBbIKaMH MPAKTUYECKON paboThl Ha aHAJMTUYECKOM OOOPYAOBAaHUH IO YCTAHOBJIEHUIO (haKTa
MPUMEHEHHUS 3aIPEIEHHBIX CYOCTaHIIMI U METOJIOB, a TaK)Ke OINpPEEIeHHsI 3allpelieHHbIX cyOcTaHIui
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B OM000Opasnax (Mo4e u KPOBH).

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Cucrema n0onuHI-KOHTpOsst B PD coriiacHO MEXIyHapOJHOMY CTaHIAPTY AJIi TECTUPOBAHUS.
Posb aHTHIOMMHIOBBIX OpraHu3anuii B 60prde 3a cnopT 6e3 pgomuHra: npaBoBble acnekTbl. MOK;
BAJIA; PYCAJIA: uenu, 3amaun. OcoOeHHOCTH 0TOOpa OOpas3lOoB M MPOBEACHHS HCCICIOBAHUN B
nonuHr-kourposne. I[Ipo6er A u B. Cranmapt Oe3omacHOCTHM XpaHEHHs] U TPAHCIOPTUPOBKHU MPOO.
Cranmapt paccienoBaHHsS B CiIydae HEOJarompUsTHBIX pPE3yJIbTaTOB COTJIacHO Kojekcy BAJIA.
Hapymienuss anTuaonuHroBbix mnpaBwi. CucreMa aHTHIONMHIOBOTO — aAMHHHCTPUPOBAHUS U
menemxkmenTa — AJIAMC (Anti-Doping Administration & Management System). TpeGoanus BAJIA
AQHAIUTUYECKUM J1a0OpaTOpUsIM U KauyecTBY IPOBOJUMBIX HMHU HCCIeOBaHUN. TecTupoBaHuEe U
IpOBEpKa HAa TEXHUYECKYI0 KOMIIETEHTHOCTb W HE3aBUCHUMOCTb. TpeOoBaHUS MEXIyHAPOIHBIX
OpraHu3alii 10 CTaHJapTH3allud M KadecTBY mnpoBeneHus wucciuenoBanuii (ISO, OECD,
EU),tpe6oBanus 'OCT P U30/M3K 17025.

Knaccudukanus, crpoenue, MexaHu3M JEHCTBUS, (hapMaKoJIOrnyecKas aKTUBHOCTb, MOOOYHbBIE
¢ deKkTel 1 MeTadoNM3M 3ampelieHHbIX, coriacHo Koaekcy BAJIA, cyOcranmmii (aHaOoONMHMUYECKUX
CPEICTB; MENTUIHBIX 3pUTponodTUH-MUMEeTUKOB (EMPs); crabunuzaTopoB akTopa, HHAYIUPYEMOTO
runokcueit - HIF-1A;  runorimkeMudeckux mpemnapaTroB - aroHHUCTOB O -PEUENTOPOB aKTHBALIUU
nponudepanun nepokcucoM (PPAR- §). Meroapl JONUHT-KOHTPOJIS W QITOPUTMBI TIPOBEICHUS
UCCIIEIOBaHHUSI OMOKUAKOCTEH COTIACHO MEXAYHApOIHOMY CTaHAAPTY Ui mabopatopwii. [IpuHIUTIBI
MacropTU3alUU CIIOPTCMEHOB cornacHo kojekcy BAJIA, crocoObl U myTH pa3paboTKU U BHEAPEHUS
ouonornueckoro macrnopta crnoprcmena (BIIC) B P®. [loxkymenrtanus st coctaBieHusi BIIC.
TpeGoBanus Al reMaToIOTHYecKoro Moayis. TpeGoBaHus g crepougHoro moayia. OnpeneneHue
COOTHOIIIEHUI MapKepOB SHAOICHHBIX CTEpOMIOB B oOpasmax Moud. buonormveckuii mpoduib
coprcMmena u cucrema AJJAMC.

4. O0beM y4eOHOH JUCHHILJIMHBI

Buner yueGHoiIi paboThl B 3auetnbix | B akagem. | B acTpoHOM.
eIMHUIIAX yacax qyacax
O0mas TPya0eMKOCTh JMCHUILIMHBI MO Y4eOHOMY 2 72 54
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 0,17 6 4.5
Jlexumnu (JIek) 0.17 6 45
[IpakTuueckue 3ansTtus (113) - - -
CamocrositesbHas padora (CP): 1,72 62 46,5
Pedepar 0,83 30 22,5
CaMoCTOSITENbHOE U3YUYEHUE PA3/AEIO0B TUCIUIUIMHBI 0,89 32 24
Bupa koHTpoJsi: 3auer 0,11 4 3

4.4.4 baoxk 2. IlpakTuku
BapuaruBHas yactb
IIporpaMMsbI NPpaKkTHK

B cootrBerctBun ¢ ®I'OC BO 6akanaBpumata no HampaBieHuto mnoarotoBku 18.03.01
«XUMHUYECKasi TEXHOJOTH» MPAKTUKA SBISETCS 00s3aTeIbHBIM Pa3/IelIoM OCHOBHOW 00pa3oBaTeNbHON
nporpaMMbl OakajgaBpuaTa W OTHOCSTCS K €€ BapuaTHBHON dYacTh. OHa mpeicTaBisieT co0oil BUA
y4eOHBbIX 3aHATHH, HENOCPEJCTBEHHO OPHEHTHUPOBAaHHBIX Ha MPO(ECcCHOHATBHO-TPAKTHUECKYIO
MOJIFOTOBKY 00yYaronInXxcs.

[Tpu peanuzanuu JaHHOM HporpaMMbl OakajaBpuaTa MPEIyCMATPUBAIOTCS CIIEAYIOIIME BHJIBI
MPaKTHK:

- YyeOHas npaktuka. [IpakTvka Mo MONYyYEHHUIO MEPBUYHBIX MPO(PECCHOHATBHBIX YMEHHH U
HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUN M HABBIKOB HAYYHO-HMCCIIEIOBATEIHCKON ICATEIBHOCTH,

- IIpou3BoacTBeHHas MpakTHKa, B TOM YKCJIE€ HAYYHO-HCCIE0BATENIbCKas paboTa U MpaKTHKa
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IO MOJIYYCHUIO MPO(ECCHOHATBHBIX YMEHHI U OTBITa MPO(PECCHOHAITBHOMN 1eATeTbHOCTH;

- IlpepaunmnomMHas npakTHKa.

YyeOHass TpakTHKa SBISETCS MPAKTUKOH MO TOMYyYEHUIO TEPBHYHBIX MPOGECCHOHATBHBIX
yMeHUH 1 HaBbIKOB M ocymiecTiaseTcss B PXTY um [I.1.MenaeneeBa Ha kadeape XuMUM U TEXHOJIOTUU
OMOMEIMIIMHCKUX TpernapaToB, XUMHHU U TEXHOJIOTUU OPraHUYECKOTO CUHTE3a, T E€XHOJIOIMH XUMHUKO-
(bapMaleBTUYECKUX U KOCMETHUECKUX CPEACTB, DKCHEPTU3bI B JIONMUHT- U HAPKOKOHTPOJIE, a TAaKXKE Ha
0a3e CTOPOHHUX Hay4yHO- uccienoBarenbckux opranuzanuii (MH20C PAH, NOX PAH, UBX PAH u
zp.).

[TpousBoacTBeHHas mpaktuka ocymectBiusiercs B PXTY um J[.M.MenneneeBa Ha kadempe
XUMHUHM U TEXHOJIOTMH OMOMEAMIIMHCKUX MpPErnapaToB, XUMHUU U TEXHOJOTUU OPraHMYeCcKOro CHUHTE3a,
TEXHOJIOTUM XHMHKO-(DapMaIleBTUYeCKUX M KOCMETUYECKUX CPEICTB, OSKCIEPTH3bl B JIOMHHT- H
HapKOKOHTPOJIE ¥ B HAYYHO-UCCIIEOBATEILCKUX MOIPa3eNICHUsX; a TaKkKe Ha 6a3e CTOPOHHUX HAYYHO-
MCCJIEIOBATENIbCKUX OpraHu3anuii 1 Ha xumudeckux npeanpuarusx (3A0 "llenxoBo Arpoxum",
OI'VII "MockoBckuii sHaokpunubli 3aBon’" @OI'VII "THI[ "HUOIIuK", ®I'bY «@'MJIICuHII»
(I'ocynapcTBEHHBI MHCTUTYT JICKAPCTBEHHBIX CPEICTB M HaIekalmux mpaktuk), OI'BY
«I"'ematonornueckuit Hayunsiii Ilentp» Munsznpas-coupassutusi Poccuun, 3A0 "BAC®", OO0
"Kommanus "Pycmemnsko", OO0 "Koponés®apm", OAO "Akpuxun", IKCIEPTHO-KPUMHUHATUCTUYECKOM
nentpe MBJI P®, ba3oBoii 3KCHepTHO-KpUMHHAIMCTAYECKON CIyXObl ympaBnenus MBJI mo .
MockBe 1 MockoBCkOM 0071acTH, DKCIEPTHO-KPUMHUHAIUCTUYECKON Cy»)O0bl Ymnpasnenus MBJl mo
MockoBckoii 005acT U B peruoHanbHbIX YmpaBieHusx MBJIP®, wu ap. ). IIpousBoacTBeHHas
MIPAKTHKA MTPOBOAMUTCS B CICAYIOMNX (hOpMax: MPAKTHKA IO TOTYyYCHHUIO TPO(HEeCCHOHATLHBIX YMCHUH 1
onbITa TPO(HECCUOHATFHOW NEATENbHOCTH (B TOM 4YHCIE TEXHOJOTMYecKas MpPaKTHKa) M HAay4HO-
HcclieIoBaTeNbckas pabora.

[IpepnumiomMHas mpakTUKa SIBISETCS YacThiO IMPOU3BOACTBEHHOM mpakTuku. Ilpenauniomuas
npaktuka ocymectisgercs B PXTY wum JI.M.MenaeneeBa Ha kadeape XMMUH M TEXHOJIOIHH
OMOMEIUITMHCKUX MPEnapaToB, XMMUU U TEXHOJOTHH OPTaHUYECKOT0 CHHTE3a, Ha IPYruX Kadeapax u B
HAyYHO-UCCIIEIOBATENbCKUX IO/PA3/JCIICHNsAX; Ha 0a3e CTOPOHHUX HAY4YHO- HCCIIEJOBATEIbCKUX
opranmzanuii (PI'BYH Uncturyr opranndeckoit xumuu um. H. JI. 3enunckoro PAH, ®I'bBYH «HUN
ouomenunuHckon xumun umeHu B. H. OpexoBuua», ®I'BYH MuacTHTYT OMOOpPraHMYecKor XUMUU
uMeHn akagemMukoB M.M. Illemskmna u FO.A. OpumnamkoBa PAH, ®I'BYH WucTuTyT 0O0mIEH M
Heoprannueckoil xumunm um. H. C. KypnakoBa PAH, AO «'EJEOH PUXTEP-PYC», 3A0
«MockoBckas (apmaneBtuueckas (adpukay, OAO «Hmxdpapm», OAO «ABBaPyc», OO0 «Takena
®dapmacerotu-kaicy, OO0 «Jlabopatopus «Kusas Kocmerukay, OO0 «['pynna xommnanuii «I1TH»
(mpousBojacTBO TuIIEeBbIX HHrpenueHToB), OO0 «Upsun 2», 3A0 «Dapmcuntes», 3A0 «MHCcTUTYT
¢dapmanetuueckux TexHonoruit», OO0 «Cepaukcy, IBT «XumPap», 3A0 «Papm®Pupma «CoTtekey,
OAO «Kocmernueckoe o0benunenue «Croboaa», OAO «Banenta ®@apmanestukay, OO0 «Kpxka-Pycy,
3A0 «3u0-3nopoBre», 3A0 «Kanondapma-npogakma», OO0 «Korron Kimad» (mpousBoacTBo
KOCMETHKH ®  cpeactB  ruruensl), OO0 «Moc®apm», OO0 «Uwucras Jlunua»y, AO
«'ocHUWcunTe36emok», 111-oifi mabopatopun MunucrepctBa o00opoHsl P®, DkcmneprtHo-
kpuMuHanuctudeckoM 1meHtpe MBJ] P®,  ba3oBoii 3KCHepTHO-KPUMHHATUCTHYECKON CITyKObI
ynpasieauss MB/] mo r. MockBe 1 MoCKOBCKO 001acT, DKCIIEPTHO-KPUMUHATUCTHIECKOMN CITYKOBI
VYmpasnenus MB/] nmo MockoBckoii o0iacTu U B peruoHanbHbIX Yrpasierusx MB/IP®, DK MB/I o
Open6Oyprckoit oomactu, KO MBJI mo Kuposckoit u Bragumupckoit obmactax, KO MBJI mo
Pecniybnuke Xakacus u pecriy0irka TeiBa U Ip.) B COOTBETCTBUU C TEMATUKOW BBITIOTHIEMON PaOOTEHI.

AHHOTanus padoyeil NporpaMmbl «Y4yeOHasi MPAKTUKA: PAKTUKA 110 IOJY4YeHHIO IIEPBUYHBIX
npo¢ecCHOHANBHBIX YMEHU U HABBIKOB, B TOM YHCJI¢ IEPBUYHBIX YMEHUH 1 HABLIKOB HAY4YHO-
HCCIeN0BaTeIbCKOM aesaTeabHocT» (B2.B.01(Y))

1. Heab y4eOHOIi MPAKTHKH — TIOJIYYCHHE CTYJCHTaMH OOIIUX MPEJACTABICHHN 00 OCHOBHBIX
TUNaX OWOJIOTMYECKM AaKTHUBHBIX BEIECTB, 3HAKOMCTBO C DPa0OTOW NpPEANPUATHA U HHCTUTYTOB,
3aHATHIX MOMCKOM, Pa3pabOTKON METOJO0B CHUHTE3a, aHanu3oM BAB, a Takke moimyuyeHue MepBUYHBIX
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npo¢eCCHOHATIBHBIX YMEHUN M HABBIKOB IYTEM CaMOCTOSITEIBHOIO TBOPUYECKOTO BBIMOJIHEHUS 3a/ad,
IIOCTaBJIEHHBIX TPOrPaMMOM MPAKTUKH.

OcHoBHOM 3a7aueil y4eOHOM MPaKTUKH SBISIETCS (POPMUPOBAHUE Y O0YYAIOIIUXCS MTEPBHYHOTO
npeicTaBieHus 00 OpraHu3alM HayYHO-HCCIEI0BATEIbCKON JESITENbHOCTH B CUCTEME YIIPABICHMS
HAayYHbIMU MCCIEJOBAHUSIMM; O3HAKOMIIEHHS C METOJOJIOTMYECKUMU OCHOBAMHM M IPAKTUYECKOTO
OCBOCHMSI IMPUEMOB  OpraHu3alM{, IUIAHUPOBAHMs, MPOBEACHHs M  OOECIeYeHHs Hay4dHO-
UCCIICIOBATENIbCKOW M 00pa3oBaTelIbHOM  JIEATENBHOCTH, O3HAKOMJICHHS C  JIEATEIBbHOCTBHIO
00pa30BaTeNIbHBIX, HAyYHO-UCCIEI0BATEIbCKMX U MPOEKTHBIX OpraHU3aliil 1Mo Npopuio U3ydaeMoi
IIPOTPaMMBI; pa3BUTHE Y 00YYaIOUINXCS IMYHOCTHO-TTPO(ECCHOHABHBIX KaueCTB UCCIIEA0BATES.

1. B pe3yibTare Npoxo:xIaeHUs y4eOHOI NMPAKTHUKH CTYAEHT J0JIKeH
Obaadoams CIENYIOIMAMA KOMIETCHIMSIMHU:

- CIIOCOOHOCTb M TOTOBHOCTb OCYIIECTBJISITH TEXHOJIOIMYECKMH IpOLECC B COOTBETCTBUU C
pErJaMeHTOM M MCHOJb30BaTh TEXHUYECKUE CpPEACTBA JUISI M3MEPEHMs] OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOTr0 Iporecca, CBOMCTB chipbst 1 npoaykuuu (I1K-1);

- TOTOBHOCTBIO NPUMEHATh AHAJUTHUYECKUE M UYUCICHHBIE METOJbl PELIEHUS IOCTABJIEHHBIX
3ajja4, HUCMOJb30BaTh COBPEMEHHbIE HMH()POPMAIMOHHBIE TEXHOJIOTUH, TMPOBOAUTH 0OpabOTKY
UHPOPMALIUK C HUCIOJIB30BaHUEM MPHUKIAJHBIX TMPOTPaMMHBIX CPEIACTB cepbl MpodhecCHOHAIEHON
NeSITeIbHOCTH, HCIOJNb30BaTh CETEBblE KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JAaHHBIX B CBOECH
npodeccuoHanbHOM 00JaCTH, NAKeThl MPHUKJIAJHBIX @POrpaMM sl pacdyera TEXHOJIOIMUECKUX
napameTpoB obopynoBanus (ITK-2);

- CHOCOOHOCTh TNPHHHMATh KOHKPETHBIE TEXHHYECKHE pEUIeHHs Tpu  pa3padoTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEIACTBA M TEXHOJOIMH C Y4YETOM
IKOJIOTMYECKUX nocieacTBrid ux npumenenus (I1K-4).

3namu:

- MOPSAIOK OpraHU3alMK, IUIAHUPOBAHMSL, IPOBEJICHUS U 00ECIICUEeHUsI HayYHO-HCCIIE10BaTENbCKUX
paboT ¢ UCIOJIB30BaHUEM COBPEMEHHBIX TEXHOJIOTUH B obsacTu cuHTe3a bAB.

Ymemn:

- OCYILLIECTBIIATh MOUCK, O0pabOTKYy M aHAJINW3 HAayYHO-TEXHHYECKOH MH(OpPMALUU MO HPOQHIIIO
IIPOMICHHOM IIPAKTUKH, B TOM YHMCJIE C IPUMEHEHneM Internet-TexHosorui;

- UCIOJIb30BAaTh COBPEMEHHbIE NMPUOOPHI M METOAMKU IO MPOQHII0 MporpamMmbl OakaiaBpuarta,
OpraHU30BBIBATH TMPOBEACHHUE OSKCIEPUMEHTOB U HWCIBITAHUN, TMPOBOAUTH HUX 00pabOTKy U
aHaJM3UPOBATh UX PE3yJIbTATHI,

Braoemy:

- CIOCOOHOCTBIO M TOTOBHOCTBIO K HMCCJEOBATENbCKON JIEATENBHOCTH MO MPOQMI0 H3ydaeMon
nporpaMMbl OakaiaBpHara,

— METOJOJIOTUYECKUMH IO/IXO0/IaMU K OpraHU3allii Hay4YHO-HCCIEA0BATEIbCKON U 00pa3oBaTeabHON
JESATEIBHOCTH;

— CIOCOOHOCTBIO Ha TIPaKTUKE MCIIOJIB30BaTh YMEHUS M HAaBBIKM B OpraHM3allid Hay4HO-
MCCJIEIOBATEIbCKUX U MMPOEKTHBIX paboT;

3. Kparkoe cogep:kanue y4eOHOM NPAKTHKH

VY4eOHast mpakTHKa IPOBOJIUTCS B 4 cemecTpe B (opMe TEOPETUUECKHUX 3aHATUN U SKCKYpPCHUIL.

1. OsnakomieHue c¢ wuctopuel npousBoacTtBa bAB, mnpupoaHbIMH — MaTepHallaMy,
MCIOJIb3YEMBIMU I OTUX LIEJEH.

Opranndeckue COeIMHEHUS U UX MecTO B ncropuu yenoseuectBa. Kitaccel BAB. IlepcniekTuBbl
pa3BUTHS TPOU3BO/ICTBA.

Ilocemenne TeMaTnYeCKUX SKCIIO3ULIUN MYy3€€B U BHICTABOK.

2. Ilocemienre MTHCTUTYTOB M MPEINPUSITUN, 3aHATBIX CUHTE30M, aHAJIM30M U MPOU3BOACTBOM
BAB.

O3HaKOMJIEHHE C OCHOBHBIMHM TE€XHOJOTHYECKHUMH CTaAUsIMH U criocobamu npousBojactsa bAB,
CBOWCTBaMH U OOJIACTSIMH UX MIPUMEHEHHUS.
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3. O3HakOoMJICHHE C TIEPCHEKTHBHBIMH HAy4YHBIMH pa3paboTKaMH B OO0JIACTH CO3JaHUS U
npumenenus bBAB. Ilocemenne HayuHbIX Tabopatopuii kadeap U 3HAKOMCTBO C OpTaHHU3aluel paboThI
B HICCIIEIOBATEIbCKON J1abopaTopuu.

4. [ToAroToBKY OTYETa O MPOXOKACHUN YUCOHON PAKTUKH.

TpeboBanust, npeabaBIseMbIe K HAMMCAHUIO U TPEACTABICHUIO OTYETA.

KonkperHoe coaepkanue ydeOHOM MPAKTUKH OIpeAessieTcsl C y4eTOM BO3MOXHOCTEH U
MHTEpECOB Kadeapbl, OpraHu3yIoUel MPaKTUKY, U IPUHUMAIONIEH OpraHu3aluy.

4. O0beM yueOHOIl IPAKTHUKHI

B B
. B akanewm.
Bunbt yueOHOM paboThI 3a4€THBIX qacax ACTPOHOM.
eIMHULIAX qyacax

O0mass  TpyaoeMKOCTHb HCUUIUVIMHBL 10

- PYA Amet 3,0 108 81
y4yeOHOMY IIaAHY
CamocrositensHas padora (CP) 2,89 104 78
CamMocTosATeIbHOE MOJIyYeHNEe U OCBOCHUE 3HAHUH, 289 104 78
YMEHUI U HaBBIKOB B COOTBETCTBHH C ITPOrPaMMOi ’
By uTOroBOro KOHTpOJIsi: 3a4eT ¢ OIeHKOH 0,11 4 3

AHHOTanus padoyeil nporpammsl «IIpon3BoacTBeHHASI MPAKTHKA: MPAKTUKA M0 MOJYYE€HHI0
npogeccHoHAIbHBIX YMEHHUI U ONbITA NPodeccHoHaAbHOI AesiTeabHOcTH (52.B.02 (IT))

1. Henp mNpakTHKM — TPAKTUYECKOE H3Y4YE€HUE TEXHOJIOTWd mpousBoacTBa bAB:
arpOXMMHYECKHUX, JIEKAPCTBEHHBIX TPenapaToB W Jp., CTPYKTYPbl NPEANPHUSATHS, METOJOB U
0COOEHHOCTEH ympaBiIeHUs TNPOU3BOJCTBEHHBIM TpoueccoM. dopmupoBanue y oOyuaromerocs
CIIOCOOHOCTH OCYIIECTBJISATh TEXHOJOTMYECKHM mporecc mnpou3BoactBa BAB B cooTBeTcTBUH C
periIaMeHToM.

2. B pe3yabTarte H3y4yeHUsl TUCHMIJIMHBI 00y4AIOIIHUIiCA T0/2KEeH

Obaadoams cleayOIUMU KOMIETCHIIUSMHU:

- CIOCOOHOCTBIO W TOTOBHOCTBIO  OCYIIECTBIISAITh ~ TEXHOJOTHYECKHH  Ipolecc B
COOTBETCTBUHM C DPETJIAMEHTOM W HCIOJb30BATh TEXHHYECKHE CPEACTBA JUI H3MEPEHHs] OCHOBHBIX
apaMeTpOB TEXHOJIOMMYECKOro Mpoliecca, CBOMCTB chipbs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO TIPUMEHATh aHAJTUTHYECKUE W YHCICHHBIE METO/IbI PEIICHHSI IIOCTABJICHHBIX
3a]a4, HCIOJb30BATh COBPEMEHHblE HMH(POPMALMOHHBIE TEXHOJIOTUH, THPOBOJAUTH 00pabOTKY
UHPOPMALIUK C WCIOJIB30BaHUEM MPHUKIAJHBIX IMPOTPAMMHBIX CpelncTB chepsl mpodeccHoHanbHOM
NeSITeIbHOCTH, HCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOJOTMM H 0a3bl JaHHBIX B CBOEH
npodeCCHOHATBPHON 007acTH, TAaKeThl TNPHUKIATHBIX MPOrpaMM IS pacueTa TEeXHOJOTHYECKUX
napamerpoB obopynoBanus (I[1K-2);

- TOTOBHOCTBIO HCIOJIH30BaTh HOPMATUBHBIC JTOKYMEHTHI IO Ka4eCTBY, CTAHIAPTU3AIUHN U
CepTUUKAIMHA TPOAYKTOB W U3JENUH, 5JEMEHTHl SKOHOMHUYECKOTO aHajdh3a B MPAaKTHYECKOU
nestensHocTH (TTK-3);

- CIOCOOHOCTBIO TIPUHMMATh KOHKPETHBIE TEXHUYECKHWE pEIIeHUs TMpH pa3padboTKe
TEXHOJIOTHYECKHAX TIPOIIECCOB, BBHIOMpPATh TEXHUYECKHME CpPEIACTBA M TEXHOJOTHMH C YYETOM
IKOJIOTUYECKUX TocneacTBrid ux npumeHenus (I[1K-4);

- CHOCOOHOCTBIO HCHOJIB30BAaTh MpaBHJIa TEXHUKH OE30MacHOCTH, IPOW3BOICTBEHHOMN
CaHWTApHH, TMOKAPHOW 0E30MmacHOCTH W HOPMBI OXPaHbI TpyJa, U3MEPATh W OLEHUBATH IapameTphl
MPOM3BOJICTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH M 3ara3oBaHHOCTH, IIymMa, M BUOpaluu,
ocseteHHocTH padounx mect (ITK-5);

- CHOCOOHOCTBIO HaJlaXKMBaTh, HACTPAMBaTh M OCYIIECTBIATH MPOBEPKY 0OOpPYIOBaHHS U
nporpammHbIX cpeacts (I1K-6);
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- CHOCOOHOCTBIO IPOBEPATH TEXHUUECKOE COCTOSIHUE, OPTaHU30BBIBATh MPO(QUIAKTUIECKHE
OCMOTpPBI M TEKYIIMH PEMOHT OOOpYyIOBaHUS, TOTOBUTH OOOpPYHOBaHHWE K PEMOHTY U NPUHUMATh
obopynoBanue u3 pemonTta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U SKCILTyaTal[ii BHOBL BBOAMMOr0 obopymoBanus (ITK-8);

- CIOCOOHOCTBIO aHaAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, noouparh
0b6opya0BaHue, TOTOBHUTH 3asBKH Ha MPHOOpeTeHHe U peMOHT obopymoanus (ITK-9);

— CIIOCOOHOCTBIO INIPOBOJUTH AHAJIN3 CbIPbSl, MaTepUAJIOB U TOTOBOM NPOAYKLIHH,
OCYILIECTBIIATH OILIEHKY pe3yibraToB aHanu3a ([1K-10);

- CIHOCOOHOCTBIO  BBISIBIISIT M YCTPAHATH  OTKJIOHEHHUS OT PEXUMOB  pabOTHI
TEXHOJIOTUYECKOr0 000PYI0BaHUS U TTAPAMETPOB TexHOoruueckoro mporiecca (IK-11);

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOJUTH (PU3NYECKHE M XMUMUYECKHE IKCIIEPUMEHTHI,
IPOBOIUTH O0pabOTKY HX pE3yJbTaTOB M OICHMBATH MOTPEUIHOCTH, BBIABUIaTh TUIOTE3bl H
yCTaHABIMBAaTh TPAHUIBl HUX TMPUMEHEHHs, MPUMEHITh METOAbl MaTeMaTU4YeCKOro aHajau3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIepruMeHTanbHoro uccienoBanus ([1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHIAPTHBIE U CepTU(UKALMOHHBIE HCIBITAHUS MaTepUasoB,
u3jeaui 1 TexHonorudeckux mnpoueccon (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHWE CBOMCTB XMMHYECKHX JJIEMEHTOB, COCIUHEHUN U
MaTepUalioB Ha UX OCHOBE JIUIsl PeleHus 3a1a4 npodeccuonansHoi aesrenpuoctu (ITK-18);

- FOTOBHOCTBIO MHCIIOJIb30BAaTh 3HAHMSI OCHOBHBIX (PU3UYECKUX TEOPHHM JUIsl pELIeHUs
BO3HHUKAIOMNX (U3NYECKUX 3aj]ad, CaMOCTOSTEILHOTO TPUOOpETeHHS (QHU3NYECKUX 3HAHWM, IS
MOHMMAHUS TPHUHIMIIOB PAa0OTHl MPUOOPOB M YCTPOMCTB, B TOM YHUCJE BBIXOJSAIIMX 32 IPEIEIIbI
KOMITIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);

— TOTOBHOCTBIO M3y4yaThb HAYYHO-TEXHUYECKYI0 HMH(POpPMAIMIO, OTEYECTBEHHBIM W
3apyOeKHBIN OMBIT 0 TeMaTHke ucciaenoBanus (ITK-20).

3uams:

— TEXHOJOTHYECKHE MPOIECCHl U OCHOBHOE TEXHOJIOTHMYECKOe 000pyAOBaHKe, UCIIOIb3yeMOE B
npousBoacTBe bAB;

— OCHOBHBIC TIPHHIIMIIBI, METOJBI M (DOPMBI KOHTPOJISI TEXHOJOTHYECKOTO TPOIIECCa M KavyecTBa
TPOJYKIIHK;

— OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI [0 CTaHAAPTH3ALMN W CEePTUPHKAINHN TPOTYKIIUH
IIPEAIPUATHN 110 TPON3BOACTBY bAB;

— TMpaBWIa TEXHUKU O€30MaCHOCTH W MPOU3BOJCTBEHHOW CAaHUTAPUU; OPTAHH3AIMOHHYIO
CTPYKTYpY NPEANPHUSATHUS;

Ymemo:

— HCIIONIb30BaTh  TEXHMYECKHME CpPEACTBA JUIsI  HU3MEPEHUsT OCHOBHBIX  IapaMeTpoB
TEXHOJIOTHYECKOT0 MPOIEcca, CBOMCTB ChIPhs U MPOIYKINH npeanpustuit bAB;

— aHaJIM3UPOBaTh TEXHUYECKYID TOKYMEHTAIlMIO, PEalii30BbIBATh Ha IPaKTUKE TpeOOBaHUs
HOPMAaTHUBHOM TOKYMEHTaIUH.

Braoemy:

— METOJlaMU TPOEKTHUPOBAHUS TEXHOJOTMYECKHX JIMHUN U 1Moadopa TEXHOJOTHYECKOIO
000py/I0BaHus1, METOJaMH YIIPABIIEHUSI TEXHOJIOIMUECKUMHU MTPOLIeCCaMy POU3BO/ICTBA;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIISITH TE€XHOJIOTMYECKMH MPOLIECC B COOTBETCTBUM C
pErJIaMEHTOM.

3. Kpartkoe cogep:xanue TUCUMIIMHbI

IIpon3BocTBEHHAs IPAKTUKA COCTOUT U3 ABYX 3TaIlOB!

— O3HaKOMJICHHE ¢ TeXHOJIOTHel mpousBoacTBa bAB;

— MPAaKTUYECKOE OCBOCHHE TEXHOJOTMYECKUX MPOLECCOB U METOJ0OB HUX KOHTPOJIS Ha
KOHKPETHOM MPEINPUITUH 0 Tpou3BoACTBY BAB u ux mpekypcopoB (MHANBUAYAIBHOE 3aJaHHE).

1. O3HakomileHHE ¢ TexHosoruei npousBojacTBa BAB u uxX mpekypcopoB OCYyLIECTBISIETCS B
BUJIE SKCKYPCHUH Ha MpEANpHITHS COOTBETCTBYomlero npodwisd. [lpu mocemeHuu npeanpustus u
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O3HAKOMJICHHUSI C €r0 JESATEIbHOCThIO OOYYaIOIIUIiCS TOJKEH coOpaTh Marepuai, HeOOXOAMMBIA JUis
HOJArOTOBKH OTYETA IO MPAKTUKE.

OTueT 1o MpaKTUKE BKIIIOYAET:

- HICTOPUUYECKYIO CIIPABKY O NPEANPUATHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYKLUY;

- BUJIbl 1 HOPMBI PACXO0/Ia ChIPHEBBIX MaTEPHAJIOB;

- OIIMCaHHE OCHOBHBIX TEXHOJIOTMUYECKHUX NEPEEIIOB IIPOU3BO/ICTBA;

- METOIbI ¥ (POPMBI KOHTPOJISI TEXHOJIOIMUECKUX IPOLIECCOB;

- MEPOIIPUATHUS 110 YCTPAaHEHUIO OTKJIOHEHUH (HapyLIeHUH) peXXKUMHBIX I1apaMeTPOB padOThI
000pyIOBaHUS M TEXHOJIOTUYECKUX ITPOLIECCOB.

2. IlpakTHueckoe OCBOEHME TEXHOJIOIMYECKHX IPOLIECCOB HAa KOHKPETHOM MPENIpPUSTUN
00yyaroIuiicss OCYLIECTBISET B COOTBETCTBUU C WMHAMBUIYAIbHBIM 33JaHMEM IO IPAKTUKE, KOTOpPOE
BKJIIOYAET:

- U3y4EHHUE aCCOPTUMEHTA BBITYCKAaeMOM MPOIYKIMH, UX BUI0B U MapOK;

- tpeboBanuss 'OCT P u npyroili HOpMaTMBHON JOKYMEHTAalMM K Kaye€CTBY BBIITYCKaeMOM
IPOIYKLHH;

- U3y4YEHHE ChIPbEBBIX MAaTEPHAIOB U METOJ0B BXOJIHOTO KOHTPOJIS;

- M3y4YeHHE IapaMeTpOB TEXHOJOTHMYECKOro Ipolecca, MPEeIyCMOTPEHHbIX B pErjlaMeHTe, U
METOJIOB €r0 KOHTPOJIS;

- noapoOHOE ONucaHWe BHJAA M THUIA OOOPYIAOBAaHUS MJS OCYIIECTBIEHUS KOHKPETHOI'O
TEXHOJIOTUYECKOr0 IIPOLECCa;

- IelcTBUS 00CITYKUBAIOIIET0 IEPCOHANA IPU YPE3BbIYAHBIX CUTYaLIUsX.

[Ipy BBINONHEHMM WHIMBUIYAJbHOTO 3aJaHUsl CTYACHT JOJDKEH coOpaTh MaTepuaibl I10
CTPYKTYpPE IPEANPUATHS, METOIaM YIIPABIEHHsI, CUCTEME CObITa TOTOBOW MPOAYKIUH.

4. O0beM y4eOHOH TUCHHILIMHBI

B B
o B akagem.
Bunbt yueOHOM pabOThI 3a4E€THBIX yacax ACTPOHOM.
eIMHALAX yacax

O0mass  TPyI0eMKOCTh HCOUILIAHBI 11O

> pyaA eIt 3,0 108 81
yueOHOMY IIaHy
CamocrositenbHas padora (CP) 2,89 104 78
CaMocTosTeIbHOE MTOJIYYeHNE U OCBOCHUE 3HAHUH, 289 104 78
YMEHHI U HAaBBIKOB B COOTBETCTBHH C IPOrPaMMOi '
Buja uTOoroBOoro KOHTpOJIsi: 3a4eT € OLEeHKOM 0,11 4 3

HpOI/BBOIlCTBeHHaH NMpaKTHKa: HAYYHO-UCCTCA0BaATEIbCKAasA paﬁoTa

B cootrBerctBun ¢ ®I'OC BO 6akamaBpumata no HampasiaeHuto noarotoBku 18.03.01
«XuMHUYEcKash TEXHOJOTHs» HAay4YHO-HCCIEOBaTEeNIbCKas paboTa O0y4aromuxcs SBISIETCS OJHUM W3
BUJIOB MPOBEACHUS IPOU3BOICTBEHHOM MPAKTUKK U HallpaBjieHa Ha popMHupoBaHUEe OOLIEKYIbTYPHBIX U
npohecCHOHANBHBIX KOMIETEHIIUN B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

B pamkax moarotoBku OakanaBpa Mo mporpamMme «TeXHOJOrHs CHHTETHUECKUX OMOJOTHYECKH
AaKTUBHBIX BEIECTB, XMMHUKO-(papMalleBTUYECKUX MPENaparoB M KOCMETHYECKUX CPEACTB  »
MpelyCMaTPUBAIOTCS CIEAYIOIIUE BUIbI M ATAlbl BHIIIOJIHEHUS U KOHTPOJI HAYYHO-UCCIIEI0BATENbCKON
paboThl GakanaBpa:

- IUIAaHMPOBAHHME U HAyYHO-HUCCJIENOBATEIbCKOW pabOThl, BKIIOYAIOUINE O3HAKOMJIEHHE C
TEMAaTUKON HCCIEeI0BATENbCKUX pabOT B JJAHHOM 00JAcTH M BBIOOP TEMBI MCCIIEIOBaHMsS, HalHMCaHUE
pedepaTa o u30paHHON TEME;

- NPOBEJEHME HAYyYHO-UCCIIE0BATEIbCKOM paboThI;

- KOppEeKTHPOBKA IJIaHA MPOBEACHUS HAyYHO-UCCIIEI0BATENbCKON PabOThI;
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- COCTaBJICHHE OTYETa O HAyYHO-UCCIIEA0BATENBLCKOM padoTe;

- myOJMYHAas 3alyTa BBHITTOJIHEHHOW PabOTHI.

OcHoBHOW (opMOIl MIaHUPOBaHUS M KOPPEKTUPOBKH WHIAMBHIYaJIbHBIX IUJIAHOB HAay4HO-
UCCIIEIOBATENILCKOM paboThl 00y4aeMbIX SBJsIETCS OOOCHOBAaHHME TEMBbI, OOCYXJIEHHE IIIaHa U
IIPOMEXYTOUHBIX PE3YyJIbTATOB MCCIEAOBAaHUS B paMKax Hay4dyHO-HCCIEAOBATENbCKONO ceMuHapa. B
IIPOLIECCE BHINIOJHEHUSI HAYUYHO-HCCIEA0BATEIbCKON paboThl U B XOJ€ 3alIUThl €€ Pe3yabTaTOB JAOKHO
IPOBOJUTHCS IUPOKOE OOCYKIEHHE B YUEOHBIX CTPYKTypax By3a C NMpHUBJIECUCHHEM paboTojaarteneil u
BEJyUINX HCCIeNoBaTeNield, MO3BOJSIONIEE OLEHUTh YPOBEHb MNPUOOPETEHHBIX 3HAHWNA, YMEHUH,
c(OpPMHUPOBAHHBIX KOMITETCHITNH U TPO(HECCHOHATTLHOTO MUPOBO33PCHHSI 00 YIAFOIIIUXCSI.

AHHOTaIUA padoyeil NIporpaMMal
«[Ipou3BoacTBeHHAsI MPAKTHKA: HAYYHO-HCC/Ie0BaTelbcKas padora» (52.B.03 (H))

1. Heab Hay4YHO-HCCJIEAOBATENbCKOH padoTsl — (GopMupoBaHue MNpodhecCHOHATBHBIX
KOMIIETEHIIMI MOCPECTBOM IUIAHUPOBAHMS U OCYIIECTBICHUS SKCIEPUMEHTAIbHON AESITeIbHOCTH Ha
OCHOBAaHMU HW3YYEHHBIX AMCUUIUIMH, B TOM WYHCIIE CHEIHAJIbHBIX, U CAMOCTOATENBHO HW3y4ECHHOMN
uHpopmanuu.

OCHOBHBIMU 3a/la4aMH JTUCUIUIUIMHBI SIBIISICTCS NPUOOPETCHHE HABBIKOB IUIAHUPOBAHUS U
BBIMIOJTHEHHSI HAY4YHO-UCCIEN0OBATeNIbCKOW paboThl; 00padoTka, HMHTEpHpETalus M TMPeJCTaBlICHUE
HAyYHBIX PE3yJIbTaTOB; MOJATOTOBKA K BBIITOJIHEHUIO BBITYCKHON KBaTU(UKAIIMOHHON PaOOTEHI.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4al0 M IACA 10JIZKeH

Obaaoame clienyrOMUMU TPO(HEeCCUOHATLHBIMA KOMITETCHITUSIMU:

- CHOCOOHOCTh AaHAJU3UPOBATh TEXHUYECKYIO JOKYMEHTAaIuIo, MoAduparh 000pyaoBaHUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHune 1 peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTH MPOBOAHUTH AHAJIU3 CBIPhS, MATEPUAIOB U TOTOBOM MPOAYKIIMH, OCYIIECTBIATH
oleHKy pe3yabTaroB ananu3a (I1K-10);

- CIOCOOHOCTh IUTAHMPOBATh U MPOBOAUTH (U3MUECKHE U XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOANTE OOPabOTKY WX pEe3yJIbTaTOB U OIEHUBATh IIOTPEIIHOCTH, BBIIBUTATh THIIOTE3B U
yCTaHABIMBAaTh TPAHUIBI WX TMPUMEHEHHS, MPUMEHSATh METOJAbl MAaTEeMAaTHMYeCKOTO aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M IKCIIepruMeHTanbHoro uccienaoBanus (I1K-16);

- TOTOBHOCTHb HCIONIb30BaTh 3HAHUE CBOWCTB XHMMHUYECKUX OJEMEHTOB, COCAMHEHHH U
MaTepualioB Ha X OCHOBE JUISI pelIeHUs 3a1a4 npodeccnoHanpHoi nestenpaocty ([TK-18);

- TOTOBHOCTBIO M3Yy4aTh HAay4YHO-TEXHUYECKYIO HH(POPMAIHIO, OTEYECTBEHHBIH U 3apyOe KHBIN
ombIT 1o TeMatuke ucciemaoBanus (ITK-20).

3Hnams.

— TOpSAJOK OpraHU3aliM, IUIAHWPOBAHMS M MPOBENEHHUS HAay4YHO-HCCIEAO0BATEIbCKUX PadoT ¢
MCIIOJIb30BaHUEM MOCJEIHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B TaHHOW 00JacTy;

— TEOpeTHYECKHe OCHOBBI CHHTE3a OPraHMYECKHX COCIUHEHHH M MPUMEHSTh STH 3HAHUS Ha
MIPAKTHKE;

— CBOMCTBa XMMHUYECKHX 3JIEMEHTOB, COCMHEHUM U MaTepHaioB Ha UX OCHOBE ISl PELICHUS
HAyYHO-UCCIIEIOBATENbCKHUX 3a]1a4;

Ymemn:

—  OCYIIECTBISTH MOUCK, 00pabOTKY U aHAIIN3 HAYYHO-TEXHUYECKOW MH(POpMAIINH 110 TIPODUITIO
BBITIOJTHSEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX NpUOOpax, OpPraHU30BBIBATH IPOBEIEHUE JKCIEPUMEHTOB H
UCTIBITAHUH, IPOBOJIUTH X 00paOOTKY M aHATM3UPOBATh PE3YIIbTATHL;

— TPUMEHATH TEOPETUYECKUE 3HAHUS, IMOJYYCHHbIE NPU M3YyYCHHH €CTECTBEHHO-HAYYHBIX
JTUCITUILIVH JJIs1 aHAJIU3a SKCIIEPUMEHTABHBIX JaHHBIX;

Bnademu:

— CHOCOOHOCTBIO pEIlaTh MOCTABIEHHBIC 33/1a4H, UCTIOIb3Ysl YMEHUS U HABBIKH B OpTaHHU3AINH
HAyYHO-UCCIIEIOBATENIbCKUX U TEXHOJIOTUYECKUX PaboT;

— CHOCOOHOCTBIO  M3ydaTh HAY4YHO-TEXHHYECKYI0 MH(OpMAIHIO, OTEUECTBEHHBIA U
3apyOeKHBIN OIBIT 110 TEMATHUKE UCCIIET0BAHUSI.
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3. KpaTkoe cogep:kaHue TUCHUIINHBI

B mpouecce ocBoeHMS AMCHUILIIMHBI OOYYAIOUIUICS JOJDKEH MOATOTOBUTH M IMPEACTAaBUTH K
3alIUTe HayYHO-UCCIen0BaTeabckyto padboty (HVP), BbIMOMHEHHYIO HA COBPEMEHHOM YPOBHE Pa3BUTHS
HAyKH U TEXHUKH U COOTBETCTBYIOLIYIO BBIODAHHOMY HAIpPaBJICHUIO MOJATOTOBKM W TMporpamme
00y4eHusl.

B npencrasnennoii k 3amure HUP nomkHbl momyduTs pa3BUTHE 3HAHUS U HABBIKU, MTOJTYyUYEHHBIE
00yJarmuMcsl TIpU OCBOSGHUHU MPOTpamMMbl OakaaBpuaTa, B TOM YHCIE MPU U3YUYCHUU CICIHATBHBIX
muctumuinH.  [IpeacraBnennas k 3ammre HUWP  nomkna comepkaTh OCHOBHBIE TEOPETUUYECKUE
IMOJIOKCHH A, SKCIICPUMCHTAJIBHBIC PE3YJILTAThI, IPAKTUYCCKHUEC JOCTUKCHHUA U BBIBOJBI 110 pa60Te.

4. O0beM HAYYHO-HCCIeI0BATEILCKON padoThl (9 cemecTp)

B B
. B akanem.
Bunbt yueOHOM pabOThI 3a4€THBIX qacax ACTPOHOM.
eAMHUIIAX gacax

O0mass  TPya0eMKOCTh HCUMILVIMHBL 1O

" PyA AHEHR 3,0 108 81
y4eOHOMY IIAHY
CamocrositebHas padora (CP) 2,89 104 78
CamMocTosTenbHOE MOJIyYeHHEe U OCBOSHUE 3HAHUH, 289 104 78
YMEHUI U HAaBBIKOB B COOTBETCTBHH C ITPOrPaMMOM ’
Buj uTOroBOro KOHTpOJIsi: 3a4eT ¢ OIeHKO 0,11 4 3

AHHoTanus padoueii nporpammsbl «IIpexaumiomuas npaktuka» (52.B.04(I1))

1. Iegp npakTHKM — 3aKpeIUICHUE TEOPETHMUECKUX 3HAHUM U NPAKTUUYECKUX HaBBIKOB,
HOJIy4EHHBIX B Ipoliecce 00yueHus 1o nporpamme 0akanaBpuara; IpruoOpeTeHue MPakKTUUECKOro OIbITa
paboThl ¢ HCTOYHMKAMH HAyYHO-TEXHHYECKOW HWH(OpMAIMM, OMbITA NOCTAHOBKH M BBIOJIHEHHS
HAY4YHO-HUCCIIEJOBATEIbCKUX M IMPOEKTHBIX 3aj]lay; OBJIQJCHUE METOJO0JIOTHEH U MeToaaMu 0o0paboTKH
pe3yabTaTOB HMCCIEAOBAaHUS; COOp, IMOATOTOBKA W aHAJIU3 MAaTEPUANOB IO TEMAaTHUKE BBITYCKHOM
KBATM(UKAIIMOHHON PabOTHI.

2. B pe3yJibTaTte NpoxokIeHus NpeAUIIOMHON NPAKTHKHU CTY/ACHT J10JI2KeH

Obnadamye CleayOIMIUMU KOMITETEHIIUSAMU:

- CIOCOOHOCTh M TOTOBHOCTb OCYIIECTBIISATh TEXHOJOTMYECKUI MPOLECC B COOTBETCTBUM C
pErIaMEHTOM M HCHOJb30BaTh TEXHUYECKUE CPEACTBA JUISI M3MEPEHMs] OCHOBHBIX I1apaMETPOB
TEXHOJIOTUYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTb NIPUMEHATh AHAIUTUUYECKUE U YNCIICHHBIE METO/IbI PELIEHUS ITOCTABICHHBIX 3aJad4,
UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHUH, MPOBOJUTH 00pabOTKy HMHGMOpMALNUU C
UCITOJIb30BAaHUEM MPUKIIAJHBIX TMPOTPaMMHBIX CpPEACTB cdepbl NpOoPecCHOHATBHON esSTETbHOCTH,
HCIIOJIb30BaTh CETEBbl€ KOMIIBIOTEPHbIE TEXHOJOIMM U 0a3bl JAAHHBIX B CBOEH IpodeccruoHaNIbHON
001aCcTH, MaKeThl MPUKJIAAHBIX MPOTrPaMM JUIs pacdyeTa TEXHOJIOTMYECKUX MapaMeTpoB 000pYyIOBaHUs
(IIK-2);

- CHOCOOHOCTh INPHHMMAThb KOHKPETHbIE TEXHMYECKHE PpELIeHHus TMpH  pa3paboTke
TEXHOJIOTMYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKHE CpEICTBA M TEXHOJOTMHM C YYETOM
IKOJIOTHYECKHUX mocieacTBuil ux npumeHenus (I1K-4);

- CIOCOOHOCTh IUTAHMPOBATh W NPOBOAUTH (U3MUYECKHE U XUMHUYECKHE OSKCIIEPUMEHTHI,
OPOBOJIUTH O0pabOTKYy HMX pE3y/lbTaTOB M OLEHMBATh MOTPEUIHOCTH, BBIIBUraTh THUIOTE3bl U
yCTaHABIMBAaTh TPAHUIBl HUX TPUMEHEHHs, MPUMEHSITh METOJAbl MaTeMaTHMYeCKOTO aHalu3a u
MOJIETTMPOBAHHS, TEOPETUIECKOTO M AKCIeprMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHHWE CBOMCTB XUMHYECKHX JJIEMEHTOB, COCIUHEHUH U
MaTepralioB Ha X OCHOBE JIUISI PelIeHus 3a1a4 npodeccuonanbHoi aestenaprocty (I[1K-18);

- TOTOBHOCTh UCIIOJIb30BATh 3HAHUSI OCHOBHBIX (PM3UYECKUX TEOPHH I pelIeHUs BO3HUKAIOIINX
¢u3nyecKkux 3agad, CaMOCTOATEIbHOrO NpUoOpeTeHHs] (U3MYECKUX 3HAHUM, [UIsI MOHUMaHUs
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MPUHIIMIIOB pa0OThl MPUOOPOB M YCTPOMCTB, B TOM HYHCIE BBIXOJSIINX 3a MPEACTbl KOMIETCHTHOCTU
KoHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3YYaTh HAy4YHO-TEXHUYECKYIO HWH(POPMAIUIO, OTCUYCCTBCHHBIH U 3apyOeKHBIN
ombIT 1o TeMatuke ucciaemaoBanus (ITK-20).

3namo:

— OCHOBBI OPraHU3alM1 U METOAOJOTUIO HAYYHBIX UCCIIEA0OBAHUIM;

— COBPEMCHHBIC HAYYHBIE KOHIICTIIIMY B 00JIaCTH OPraHUYEeCKOT0 MaTepUaIOBEICHUS;

— CTPYKTYpPY ¥ METO/Ibl YIIPABIIEHUSI COBPEMEHHBIM ITPOU3BOJICTBOM OPraHUYECKUX KPACUTEIICH.

Ymems:

— paboTaTh ¢ HAyYHBIMH TEKCTaMH, [10JIb30BAThCSI HAYYHO-CIIPABOYHBIM anmnapaTtoM, o(popmiaTh
pe3ynbTaThl HAYYHBIX UCCIIEI0BAHUN;

— HCMOJIb30BaTh IMOJYYEHHBIE TECOPETUUYECKUE 3HAHUS ISl MPOCKTUPOBAHUS TEXHOJIOTMUECKHUX
JIMHUU IPEANPUATHA OPTraHUYECKOrO0 CUHTE3A.

Braoems:

— HaBBIKAMU  CaMOCTOSTEIBHOW HAy4YHO-HCCIEAOBATEIbCKON  JEATeThHOCTH, paboThl ¢
HMCTOYHUKAMU HaydHOU nH(popManuu, peepupoBanus HAydHBIX MTyOJINKAIIHIA,

— METOJlaMU TPOEKTHpPOBaHUS Mpou3BoACTB BAB, cmocobamu pacuera TEXHOIOTHUYECKOTO
000py10BaHUs.

3. KpaTtkoe coaep:xaHue npeIuJIOMHON MPAKTUKHA

TemaTuka TpeaIUINIOMHON MPaKTUKH CTYIEHTOB OakajaBpuaTa OMpENeNseTcs TEeMaTHKOW HX
BBIMMYCKHON KBaTH(PUKAMOHHONH pabOThl U MOXKET MPOBOIUTHCS B HAYYHO-MUCCIEIOBATENHCKOM HIIU
POeKTHOM (hopmare (IIpH BHIMOTHCHHH HAYYHO-UCCIICIOBATEILCKON MIIM PACYCTHO-TIPOSKTHON PadOThI
COOTBETCTBEHHO).

Hayuno-uccienoBaTenbekas MpakTHKA MPOXOIUT B HAYYHBIX JITAOOPATOPHSIX, TEXHOJIOTHICCKHX
noJipa3fieNieHus K, WHGOPMAIMOHHBIX LEHTPAaX HAay4YHO-HCCIEAOBATEIbCKOM OpraHu3aluu WId B
naboparopusx Beimyckatomiei kadenpst PXTY um. JI. M. MenaeneeBa. CTyIeHTBI 3HAKOMSTCS C
TeKyled paboTol 1aboparopuu, OCBAMBAIOT METOABI CHHTE3a MATEpPHAIIOB, MPOBOJAT OTIICIHHBIC
(GU3UKO-XMMHUYECKHEe M TEXHOJOTMYECKHE UCHBITAaHUS, MPHOOPETaloT HAaBBIKM IOMCKA HAy4HO-
TEXHHYECKOH uWH(popManuu u paboThl ¢ 0a3amMH JaHHBIX, YYacTBYIOT B 00pabOTKe pe3ylbTaToB
WCCJICTOBAHMSI U TTOATOTOBKH UX K MyOJIMKAIIHH.

[IpegaumioMHass mMpakTHKa CTYACHTOB, BBIMOJIHSIOMIUX PACUYETHO-TIPOCKTHYIO BBITYCKHYIO
KBATM(UKAIIMOHHYIO paboTy, MPOXOJUT B MPOU3BOJACTBEHHBIX I€XaX M TEXHHUYECKHX OTIeNax
MPOMBIIIUICHHOTO TNpeanpusiTisi. CTyIEeHThl 3HAKOMATCS CO CTPYKTYpPOW TPEANPHUSTHS, HOPMATHBHO-
TEXHOJIOTMYECKON JOKYMEHTAlueHl, periiaMeHTaMu MPOU3BOJICTBA, U3YYalOT CUCTEMY MEHEIKMEHTa U
KadecTBa mpoaykuuu. OCHOBHOE BHUMaHUE YIEISETCS MPAKTHYECKUM BOMpocaM (YHKIIMOHUPOBAHUS
TEXHOJIOTUYECKUX JIMHHA TMPOM3BOACTBA MPOAYKIMH, MpodIeMaM JHAarHOCTUKU Opaka TOTOBOI
MNPONYKIMM W  MEPONPUSITHSIM IO €ro YCTPAaHEHHWIO, BONpOCaM HWHTEHCU(PHUKAIUK PAOOTHI
TEMJIOTEXHUUECKUX arperaros.

Bo Bpemsi mpoxokaeHus TPEeAIUIIIOMHOM TPAKTUKH CTYACHTHI COOMpAIOT MaTepHaslbl IO
TEMaTHUKE BBIMYCKHON KBaNU(UKAIMOHHOW pabOThl, aHAIM3UPYIOT HX, HaMEYaloT OCHOBHBIE
HaIpaBJICHUS U 3aJ1a4l paOOThI, BEIPA0ATHIBAIOT METOIOJIOTHIO PEIICHHS 3TUX 3a]1a4.

4. O0beM npeIuIIOMHON PAKTHKH

B
B
Bunael yue6HOM paboThI 3aYETHBIX B akaznem. BCTpOHOM
eIMHUIIAX Hacax
gacax
O0urasi TPy10eMKOCTh NPAKTHKHU MO y4eOHOMY 9 394 243
IJIAHY
CamocrositebHas pa6ora (CP) 8,89 320 240
By KOHTpPOJIsI: 3a4€T ¢ OIEHKOM 0,11 4 3
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4.4.5. baok 3 I'ocyrapcTBeHHasi MTOTOBasi aTTecTalMs
ba3oBas yacth

AHHOTanuA padoyeil mporpaMmbl «3aIMTA BBINYCKHON KBATH(PUKAIMOHHON padoThl, BKJIKOYAs
NMOAr0TOBKY K 3aluTe U npoueaypy 3amuts» (b3.5.01)

1. Henp rocynapcTBeHHOl HMTOroBON arrecTanMu. ['ocynapcTBEHHass WTOroBasi aTTECTaLMs
OTHOCUTCS K 0a30BOM wyacTh 00pa3oBaTelNbHOM MpOrpaMMbl U 3aBEpLIAETCS I[PHUCBOECHUEM
kBamuukanun «bakanaBpy. VYchemHoe NPOXOXKACHUE TOCYAAPCTBEHHOM MTOTOBOM aTTeCTalluu
ABIISICTCA OCHOBAaHMEM ISl BblJauu OOydarolleMmycs JOKyMEHTa O BBbICIIEM OOpa3oBaHUU U O
KBaJM(pHUKAIMKA 00pasna, YCTaHOBJIEHHOIO MMHHUCTEPCTBOM 00pa3oBaHMs W Hayku Poccuiickoii
Oenepanun. ['ocynapcTBeHHass MTOroBas arrecTalusi OOyYaroLIMXCs MO MporpaMme OakanaBpuara
npoBOIUTCS B (opMe 3aIuThl BBIMYCKHOM KBanmudukanuoHHoit paboter (BKP). 3ammura BKP
HpernonaraeT, 4YrTo oOydaroluecss MUMEIT TEOPETUYECKYI0 M MPAKTUYECKYH HOJArOTOBKY B 00JacTu
HEOPraHMYECKOT0 MaTepUalOBEACHUS, B TOM 4YHCIE B 00JaCTH TEXHOJIOTUS CHUHTETHYECKUX
OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB, XUMHUKO-()apMalleBTUUECKUX IpenaparoB U KOCMETHYECKUX
CPEJICTB.

Ilenpt0  TOCYAapCTBEHHOM HWTOrOBOM aTTeCTAalMM  SBJISETCS OOBEKTHUBHAS OLCHKA YPOBHS
c(hOPMUPOBAHHOCTH OOIIEKYJIBTYPHBIX, 00MICTIPOPECCHOHATBHBIX U TPOPECCHOHATBLHBIX KOMITCTSHITUH
BBIITYCKHHKA YHUBEPCUTETA, €0 TOTOBHOCTH K BBIIIOJHEHUIO IPOPECCHOHATBHBIX 3aj1au.

3aauy rocyJapCTBEHHON UTOIOBOM aTTECTALlMU — YCTAHOBJIEHUE COOTBETCTBUS COJEPKAHUS, YPOBHS
U KayecTBa IOArOTOBKM BbIMyckHMKA TpeboBaHusM @PI'OC BO; moruBaius BBITYCKHUKOB Ha
JaIIbHEWIIee TIOBBIILIEHUE YPOBHS KOMIIETEHTHOCTM B M30paHHOW cdepe mnpodeccruoHaIbHON
JeSITeIbHOCTH HAa OCHOBE YITyOJIEHUS M paclIMpeHUs TOJTyUYeHHbIX 3HaHUI U HAaBBIKOB ITYTEM.

2. B pe3yabTare 0cBOeHUS POXO0KACHHUS IrOCY1APCTBEHHOI HTOTOBOI ATTECTALMH CTY/ACHT
JOJIZKEH:

BhImyckHUK, OCBOMBIIMK mporpamMMmy OakajnaBpuaTa, [OJDKEH 00JanaTh CIEAYIOIIUMHU
OOIIEKYJIbTYPHBIMU KOMITETEHLIUSMHU:

- CIOCOOHOCTBIO HMCITIOJB30BaTh OCHOBBI  (MIOCOMCKUX 3HAHWUK s (OPMHUPOBAHUS
MupoBo33peHueckoit mosuimu (OK-1);

- CHOCOOHOCTBIO aHAJIM3UPOBATH OCHOBHBIE O3Talbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuUTHs 00IIecTBa I GOpMUpPOBaHUs rpaxaanckoi mosumun (OK-2);

- CHOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI KOHOMMYECKHMX 3HAaHUI B pasziIMuHBIX cdepax
xusHenestensHoctr (OK-3);

- CIIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI IPAaBOBBIX 3HAHUW B pasiMuHbIX cdepax
nesrensHOcTH (OK-4);

- CHOCOOHOCTBIO K KOMMYHHUKAIlMM B YCTHOM M NHMCbMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM $SI3bIKaX Ul PEeLIeHMs 3a/1a4 MEXIMYHOCTHOTO M MEXKYJIbTYpHOro B3aumoseiicraus (OK-
5);

- CHOCOOHOCTBIO paboTaTh B KOJUIEKTUBE, TOJEPAaHTHO BOCHPUHUMATH COLUAIIBHBIE,
ITHHYECKHUE, KOH(PECCHOHANIBHBIC U KyIbTypHbIe pasnuuus (OK-6);

- CIIOCOOHOCTBIO K caMOOpraHu3aluu U camoobpasosanuto (OK-7);

- CIIOCOOHOCTBIO HCIIONIB30BaTh METOAbl MU HHCTPYMEHTHI (U3UYECKON KyJIbTYpbl AJIs
o0ecrieueHns IOTHOLIEHHOM colMabHOM 1 nmpodeccnonansHol nesrenpHoct (OK-8);

- CHOCOOHOCTBIO MCMOJIb30BaTh MPUEMBbl OKa3aHUs MEPBOW MOMOIIM, METOAbI 3alIUTHI B
YCIIOBUSIX Upe3BbIuaitibix cutyarmii (OK-9).

BbimyckHuK, OCBOMBIIMN mporpammy OakajaBpuaTa, [JOJDKEH 0O0JagaTh  CIEAYIOIUMHU
obmenpodeccuoHaATPHBIMA KOMIIETSHITUSIMU

- CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILIMH B ipodeccnonansHoi nesrensHoctr (OITK-1);
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- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (DM3WYECKOM KapTHHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEIECTBA /ISl IOHUMAaHUS OKPYKAIOIIETO
mupa u sBieHuid npupos (OITK-2);

- TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHHUS O CTPOCHHHU BEIIECTBA, MPUPOJIE XUMHUYECKOM CBS3U
B Pa3IMYHBIX KJjaccaX XMMHUYECKUX COCIMHEHUH IS MOHMMAaHUS CBOWCTB MAaTEpPUAIOB U MEXaHH3Ma
XHUMHYECKHX MPOIECCOB, MPOTEKAONINX B OKpykatomem mupe (OI1K-3);

- BJIaZICHUEM NMOHUMAHUS CYIIHOCTH M 3HA4YeHHs MHPOPMAIMU B Pa3BUTHU COBPEMEHHOTO
MH()OPMAIIMOHHOTO OOIECTBA, OCO3HAHMS OMACHOCTH M YIPO3bl, BOSHHMKAIONIMX B 3TOM IIpoOIecce,
CHOCOOHOCTBIO COOJIOIaTh OCHOBHBIE TpeOOBaHUS HMH(GOPMAIIMOHHON OE30MAaCHOCTH, B TOM YHCIIE
3alMThI rocyaapcTBeHHOM Taiiubl (OT1K-4);

- BJIaJICHUEM OCHOBHBIMH METO/JaMH, CIOCOOaMH M CpEACTBAMH IOJyYEHHs, XpaHEHUS,
nepepaboTku HMH(GOpMAIMK, HaBBIKAMH pabOTBl C KOMITBIOTEPOM KaK CpEICTBOM YIPABICHHS
undopmanueii (OITK-5);

- BJIaJICHHEM OCHOBHBIMH METOJIAMHU 3aIUTHI IPOU3BOICTBEHHOT'O NIEPCOHANA U HACEICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHIA aBapHii, karacTpod, cruxuitHeix oencruii (OI1K-6).

BrITycKHUK, OCBOMBIIMEI TporpamMmy OakanaBpuaTa, IOJDKEH 00JagaTh MpodecCHOHATbHBIMU
KOMIIETEHIIMSIMHA, COOTBETCTBYIOIIMMHU BHJAM MPO(ECCHOHAILHONW JEATENBbHOCTH, Ha KOTOpbIC
OpPHEHTHPOBaHa MporpaMma OakaisaBpHuaTa:

- CIOCOOHOCTBIO W TOTOBHOCTBIO  