JAucuuninHbl 00s13aTeJIbHOM YyacTH (0a30Basi 4YacTh)
AHHOTanus padoueil nporpamMmsl JucuunInHbl « AHOCTpaHHbI A3bIK» (B1.B1)

1. Heab AucHUNIMHBI — MpUoOpeTeHrne 00yJaronuMucs 00IIeH, KOMMYHUKATUBHON U
npoeCCHOHATBPHON KOMIIETEHIM, YPOBEHb KOTOPBIX Ha OTICIBHBIX JTamax sS3bIKOBOU
MOJATOTOBKMA  IO3BOJISIET  HCIOJIb30BaTh ~ WMHOCTPAHHBIA  S3BIK  MPAKTUYECKHM KAk B
npodeccCHoHaNbHOW (MPOW3BOJACTBEHHON W HAy4HOH) MACSATENBbHOCTH, TaK W JUIsl IeNed
camMo00pa3zoBaHusl.

2.B pe3yabTare M3y4YeHHMs AUCHHUILUIMHBI 00y4YalOUIWICs MO NMporpamMme 0akaJiaB-
pHuaTa JoJKeH: 0o01alaTh CIASAYIOIIMMH KOMIETEHUIUAMHU: CIIOCOOHOCThIO K KOMMYHHKAIUU B
YCTHOM M MUCBMEHHOH (popMax Ha PYCCKOM M MHOCTPAHHOM SI3bIKax JUIsl PELICHUS 3a7ad MEXk-
JMYHOCTHOTO M MEXKYJIbTypHOTro B3ammoseiictBus (OK-5); criocoOHOCThIO paboTaTh B KOMaH-
JIe, TOJIEPAHTHO BOCHIPUHKUMAs! COIIMAIbHBIC U KYIbTypHble pa3nuuus (OK-6); Biagers oqHuM U3
HMHOCTPaHHBIX SI3BIKOB Ha ypOBHE MpodeccuonaabHoro oomenus (OK-13);
3namb: OCHOBHBIE  CHOCOOBI COYETAEMOCTH JIEKCHYECKMX  CIUHHII W OCHOBHBIE CIIO-
BOOOpPA30BaTENbHBIE MOJENIN; PYCCKHE SKBHUBAJICHTHI OCHOBHBIX CJIOB M BBIPRXCHUH peyH B
IIPOLIECCE MEKIMYHOCTHOIO U MEXKYJIBTYPHOTO B3aUMOAEUCTBUSI; OCHOBHBIE TPUEMBI M METO/IbI
pedepupoBaHusl 1 aHHOTUPOBAHUS TUTEPATYPhI; TACCUBHYIO U aKTUBHYIO JIEKCHKY, B TOM YHCIIE
OOIICHAYYHYIO U CICIUATBHYI0 TEPMHHOJIOTHIO, HEOOXOIUMYI Ui pabOThl HaJl THITOBBIMH
TEKCTaMU; IPUEMBI padOThI C OPUTHHAIIBHOM TUTEPaTypOil HA UHOCTPAHHOM SI3BIKE.

Ymems: paboTaTh ¢ OpUTMHAIIBHOW JTUTEPATYPO HA MHOCTPAHHOM SI3BIKE; pabOTaTh CO CJIOBa-
peM; BECTH MEPENUCKY Ha M3y4aeMOM S3BbIKE C ILIETBI0 MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aMMOJICHCTBUS; BECTH  PEUYEBYIO  JIEATENbHOCTh IPUMEHMUTEIBHO K cdepe  ObITO-
BOIl ¥ nmpodeccuoHaNIbHON KOMMYHUKALIUU.
Braoems: MHOCTPaHHBIM A3BIKOM Ha YPOBHE MEXIUYHOCTHOTO U MEKKYJIBTYPHOI'O OOIICHMS,
HABbIKAMHU U YMEHHMSIMH PEUYEBOM JI€ATEIbHOCTH MPUMEHHUTEIHHO K cdepe ObIToBOM U mpodec-
CHUOHAJIbHOW KOMMYHHUKallMU, OCHOBaMU IyOJIMYHON peur; OCHOBaMM pedepUpOBaHUS U aHHO-
TUPOBAHUSA JIUTEPATYPhl HA U3y4a€MOM MHOCTPAHHOM SI3BIKE.

3.Kparkoe cogepxxanue TuCUMIIUHBI:

Beenenue. [Ipeamer u posb MHOCTPaHHOTO si3bIKa. KpaTkue McTopHuecKkue CBEAECHUs 00 H3Yy-
yaeMOM SI3bIKe. 3aJJa4l U MECTO Kypca B ITOArOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.
Mooyne 1. |. I'pammamuueckue mpyonocmu uzyuaemozo A3vika:

1.1 JInunble, IpUTSKATENBHBIE U IPOYME MECTOUMEHMS.

CrpsikeHue riiaroja-cBsi3KHy.

W3meHeHue riarosa-cBA3Ku B opmax HacToslero speMeHu. O0pa3oBaHue pa3iIMYHbIX BUA0B-
peMeHHBIX (hOpM ¢ MOMOILIbIO Ii1aroia-cBs3ku. OOpa3oBaHue u ynorpedieHue GopM MacCUBHO-
ro 3anora. MI3meHeHue riaaroia-cBI3Ky B pa3IMuHbIX (hopmax mpoueammero u Oyaymero Bpeme-
HU. [ 1aron-cBsizka B OTPULIATEIbHBIX NIPEAIOKEHUSAX.

1.2 Tlopsaok cioB B npennoxkeHuu. [IpsMoil mopsIoK ClIOB YTBEPAUTEIBHOTO MPEAJIOKEHUS B
pa3IMYHBIX BUIAOBpPEMEHHBIX (opMmax. M3MeHeHHe MopsiiKa CIOB B BONPOCUTENbHBIX MPEIO-
xeHusX. [lopsaok clioB U MOCTpOEHUE OTPULATENIbHBIX MPEMIOKEHUH. OM(paTuuecKe KOHCT-
PYKIIHH.

Mooyns 2. ||. Umenue memamuueckux mexkcmos:

2.1. BBenenue B cienuaibHOCTh

2.2 I.11. Menneneen

2.3. PXTY um. .. MenaeneeBa

[TonsiTe 0 BUAax 4TeHHUsS Ha MpUMepax TEKCTOB O Xumuu, /{.U. Menoeneese, PXTY um, /[.U.
Menoeneesa.

AKTHBHU3a1US JIEKCUKU POUYUTAHHBIX TEKCTOB.

Mooyns 3. |1l. Ilpakmuka ycmnoit peuu no memam:

3.1. «I'oBopuM 0 cebe»,



3.2. «Bropoze»,
3.3. «PaiioH, rae s KUBY».
Mononoruueckas peusb 1o teme «O ceder.
Mooyns 4. |.I pammamuueckue mpyonocmu uzyuaemozo a3vlKa:
4.1. Un¢punutus. @opmsl nHpunuTHBa. [Ipogomkennsiii u nepdektupiid ”HGUHUTUB. DyHKIMN
nHpuHUTHBA B TIpemiokeHuu. OOpa3oBaHue W ynoTpedsieHne WHOUHUTUBHBIX 0OOPOTOB THUIIA
«CJIOKHOE TOJUIeXKAIEE» M «CIO0KHOE JONOJTHEHHE». BapmaHThl mepeBoja HWH(OUHUTHBHBIX
000pOTOB HA PYCCKUIA SA3BIK.
4.2. BunoBpemenusie (popmel raaronoB. OOpa3oBaHue MPOCTHIX, MPOJOIKEHHBIX, MEPPEKTHBIX
U niep(eKTHO-NIPOAOHKEHHBIX BpeMeH. BorpocuTenbHble MpeyioKeHNs B pa3IMYHbIX BpEMEHaX.
O6pa3zoBaHue oTpULATENBHBIX (DOPM TJIaroya B pa3iMyHbIX BPEMEHAX.
Mooyns 5. |l. H3yuarowee umenue HayuHo-nONYAAPHBIX MEKCHOE8 NO 6bIOPAHHON Cheyu-
anpHoCmu.
[TpumepHast TeMaTUKa TEKCTOB:
5.1. «buOTEXHONOT Ul ¥ HAYYHBIE METOIbI»
5.2. «XUMHKO-TEXHOJIOTUYECKOE MPEANPUITHECY.
Mooyns 6. |11. IlIpakmuka ycmuoii peuu no meme
6.1. «Cmyoenueckas Hcusmb.
6.2. «XuMusl, I3BMEPEHUSI B XUMUIECKON TEXHOIOTHI
Mooyns 7. |. I pammamuyeckue mpyoHocmu uzyuaemozo a3vika:
7.1. lpuvactus. [Ipuyactust HacTosAmero u npouieanero Bpemenn. Ilepdexrasie popmsl npu-
yactua. MecTto mpuyacTHil B MpeuioKeHUH. Pa3nuuHble BapuaHThI NEpeBOJa MPUYACTHil Ha
pycckuil s13bIK. [IpuyacTHbie 000POTHI U TPUEMBI UX NIEPEBOJIA HA PYCCKUM S3BIK.
7.2. CocnaratenbHoe HakJoHeHHE. DOPMBI COCNIaraTeIbHOr0 HAKJIOHEHUS B U3y4aeMOM SI3bIKE.
MopnanbHble TIarosibl U UX UCMHOJIb30BAaHUE B IPEUIOKEHHUSIX B COCJIAraTeIbHOM HAKJIOHEHUU.
Tunsl ycIOBHBIX MpeAsIOKeHUN. BapraHThl nmepeBoia MpenioKeHui B cociararelbHOM HaKJIo-
HEHUU U YCIOBHBIX IPEIOKEHUMN.
Mooyns 8. ||. U3yuarouiee umenue mexcmos no memamuke:
8.1. «buoxumuyeckas jabopaTopus».
8.2. «M3mMepeHus B CrieluaaIbHOM JIa00paTOpPHm.
Monynsb 9. lll.ITpakTika ycTHOM pedn o TeMam:
9.1. «Ctpana n3y4aeMoro si3bIka»,
9.2. «IlpoBeneHue nen0Boil BCTpeun»,
9.3. «3aKyIr0ueHNE KOHTPAKTa».
4.00bEéM yueOHOH THCHUIIUHBI

1-51i1 ce- .
) Bcero vectp 2-0i1 cemecTp
Brat yueOroit paborst 3aue | Ak 3au.e | Ak. | 3au. AK.
II. qac II. yac. | ef. qac.
Oo0mas Tpy10eMKOCTh TUCIUTLINHBI 10 Y4e0- 8,0 288 4.0 4.0 40 144
HOMY IJIAaHY '
AyauTOpHBIE 3aHATHS: 3,5 126 2,0 72 15 54
Jlexmmm (Jlek)
[Ipaktrueckue 3anstus (113) 3,5 126 2,0 72 15 54
CamocrositeabHas pagora (CP): 3,5 126 2,0 72 15 54
CaMOCTOSTENbHOE U3YUYCHUE Pa3/IeioB AUCIUILIH- | 3,5 126 2,0 72 15 54
HEBI
Buasl KoHTpOJIA:
3auéT ¢ oneHKoi + + + +
IHoaroroBka K 3K3aMeHy 1,0 36 36

AHHOTanus pado4eil nporpamMmsl AucuuIMHbI «@uiocodus» (b1.62)



1.Heas aucuumiannbl «Punocopus» — cHOPMHPOBATH Yy CTYAEHTOB KOMIUIEKCHOE
IPEICTaBICHNUE O POJIH U MecTe (PUI0cO(PUU B CUCTEME T'YMAaHUTAPHBIX, COLUANIBHBIX U €CTECT-
BEHHBIX HAYK, TO3HAKOMHUTh UX C OCHOBaMHU (priocockoro 3HaHUs, HEOOXOIUMBIMU JIsl pelle-
HUS TEOPETHUUYECKUX U MPAKTHUYECKUX 3ajay.

2.B pe3yiabTare M3y4yeHMsl JTMCHUILUIMHBI 00y4yaloluiicsi Mo mporpaMme OakajiaB-
pHAaTa J0JKeH: 00J1a1aTh CIEeIYIOIMMHA KOMIETEHIUAMHU: CIHOCOOHOCTBIO UCIOIb30BATh OCHO-
BbI (rII0COPCKUX 3HAHUU At hopMupoBaHust MUpoBo33peHueckoil nozunuu (OK-1); cmoco6-
HOCTHU paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPUHUMATh COLMATIbHBIE, STHUYECKHE, KOH(EC-
CHOHAJIbHBIC U KyJIbTYpHBIC pa3imuyus (OK-6).
3namub: OCHOBHOE COZIEp>KaHUE INIaBHBIX (PUIOCO(CKUX LIKOJ U HAIIPABICHUM, peicTaBUTEIeH
ATHUX IIKOJI, CBA3b U paziuuue ux Gpuiaocodckux uaeu, cBsizb HCTOPUKO-(PUIOCOPCKUX KOHIEN-
L1l ¢ COBpEMEHHBIMU MpoOIeMaMH UHIUBHyaIbHON 1 OOLIECTBEHHON XKU3HH;

Ymems: moHMMAaTh M aHATU3UPOBATH MHUPOBO33PEHUYECKHE, COIMAIbHBIC W HHIUBUAYaJTbHBIC
po0JIeMbl COBPEMEHHOMN >KM3HM; IPAMOTHO BECTH JTUCKYCCHUIO, ApIYMEHTUPOBAaHHO OTCTAUBATh
CBOIO MO3MIMIO MO 3HAYUMBIM (PHIOCOPCKUM IMpOoOIeMaM COBPEMEHHOHM XKU3HH, ONUpPascCh Ha
HapaboTaHHBIN B HcTOpHH Guiocohun Mareprai; IPUMEHATh MOoTydeHHbIe Gunocodckue 3Ha-
HUS K pEIICHUIO MPo(ecCHOHABHBIX 3a/1a4;

Bnademuw: npeacTaBaeHUsIMU 0 GHIIOCOMUHN KaK HAyKe U CUCTEME LIEHHOCTEMH, ee MecTe B CUCTe-
Me TyMaHUTapHOTO 3HaHUS; OCHOBaMHU (HHMII0CO(CKOTO MBIIIICHHS; KATErOpUaIbHBIM aIlapaToM
U3y4yaeMoH TUCHUILINHBI, PUI0COPCKUMHU METOAAMHU aHaIM3a pa3IMYHbIX IPoOJIeM, HaBbIKaMU
¢dmocodckoil KynbTypsl i BRIPAOOTKH CHCTEMHOTO, HEIOCTHOTO B3IJIsiia Ha JEHCTBUTEINb-
HOCTb M MECTO XUMHUH U XUMUYECKOM TEXHOJIOTUH B LIEJIOCTHOIN KapTHHE MUpA.

3.Kpartkoe cogepxanue 1ucCUMNIHHBI

Beenenue. dunocodus, ee mpoucxoxkaeHrue u poib B 00IIECTBE.

Mopayasb 1. ®uitocopckne KOHUENIUN ObITHS M TO3HAHMS.

IIpo6nema ObiTus B ucropuu unocopuun. I[loHsaTus mMatepuanbHoro u uaeansHoro. Oc-
HOBHBIE (MIOCO(CKHE HAMPABICHHS: MATEPHATN3M U Haeanu3M. [IpuHIUN riobambHOrO 3BO-
JIOLIMOHM3MAa B COBPEMEHHOI HayyHON KapTUHE MUPA.

Konnenmuu npoctpancTBa U BpeMEHH B UCTOPHH (HMIIOCO(OUU B HAYKH.

ITpoucxoxxaenue co3Hanus. Poib Tpyaa B IpoucxoxIeHUH co3HaHus. Mneanuctuueckue
U MaTepUaIUCTUYeCKue KoHLenuuu co3Hanus. Co3zHanue u mo3r. Co3HarenbHOE M Oecco3Ha-
tesnbHOE. Co3HaHMe U s13bIK. CO3HAHKE M CaMOCO3HAHME.

Konnenuu rHOCE0IOTHH B UCTOPHH (PUIOCOPHH: CEHCYaIn3M, PAllMOHAIN3M, CKENTH-
IIU3M, arHOCTHUIIM3M, KOHIIETIIHS BPOXKAECHHBIX MJEH, anpuopusM. JIMajneKTUKa MOo3HaHUS: YyB-
CTBEHHOE U parmoHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Hayunoe u BHeHay4yHoe 3HaHue. CTPyKTypa HaydyHOTO 3HaHMS, €r0 METOJbl U (OPMBI.
HayuHple peBOIIONMHM ¥ CMEHA THIIOB pallMoOHAIBLHOCTH. Hayka B COBpeMEHHOM MHpe. JTHKa
HAYK{ ¥ OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOmIeHUs] HAayku ¥ TeXHUKW. ColMallbHBIC TIOCIEACTBUS HAYYHO-
TEXHUYECKOTo Imporpecca. ITHYECKUE U SKOJIOIMYECKHe UMIIEPATUBbI Pa3BUTUS HAYKH M TEXHU-
KH.

Monayasb 2. IIpo0/embl 4yesioBeka B (pusiocopum.

UYenosek kak mpeaMer ¢uiaocopckoro aHanusza B ucropuu ¢puiaocodpuu. Ilponcxoxnenue
YeJI0BEKa: MPHUPOJHBIE U COLMAIbHbBIE YCIOBHUS aHTPOIIOCOIMOreHe3a. buojornueckoe u comu-
aIbHOE B YeJloBeKe. IHIWBUA, WHINBUAYAIbHOCTD, IMYHOCTb.

CMbICH XKHU3HU U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [IBrkeHue
HEHACUJIUs, €T0 POJb B COBpeMeHHOM ku3HH. llenn u nernoctu. CB0O0Oa BOJIM U OTBETCTBEH-
HOCTh JINYHOCTU. HpaBCTBEHHBIE, pEIUTHO3HbIE, 3CTETUUYECKUE IIEHHOCTH.

Moayasb 3. ®uiiocopusi HICTOPUH U 00IIECTBA

YenoBek B cHCTEME COLMAIBHBIX CBsized. JIMYHOCTH M Macchl, cBOOOAAa M HEOOXOIH-
MocTh. Duiocopust ucTopuu: GopMaMOHHAS ¥ MUBIIM3ANMOHHAS KOHIETIIUH UCTOPHYECKOTO



pasBuTHs. [IporpeccucTckue U HUKIMYECKUE MOJIENTH pa3BUTHs. 1 106anpHbIe IpoOIeMbl COBpe-
MeHHOCTH. KoHLlenus ycToOiUMBOro pa3BUTHs U CLieHapUuu OyIyILIero.

O6miectBo U ero crpykrypa. ConnanbHas, MOTUTHYECKast U TyXOBHas cepsl oOmiecT-
Ba. Konnenuuu rocynapcersa B ucropun guiocopckoi Mpiciu. ['paxaaHckoe oO1ecTBO U mpa-
BOBOE I'OCY/AapCTBO.
4.00béM yueOHO# THCHMIIINHBI

Byl yue6HOM paboThl 3au. en. AK. 4ac.

O0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSL: 1,0 54
Jlexiuu (Jlek) 0,5 18
ITpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 1,0 36
CaMoCTOATEIbHOE U3YUYEHHE PA3AEI0B IUCHUIIIMHbI 1,0 36
Buabl KoHTpOJIA:

3a4éT Cc oueHKoil - -
IloaroroBka K 3K3aMeHy 1,0 36

AHHOTanusa padoyei nporpammsl ucuunanubl «Ucropus» (b1.63)
1.eab AMCHUILIMHBI. (OPMHUPOBAHNE Y CTYJCHTOB KOMILIEKCHOTO IPEACTABICHUS O
poJii U MECT€ HCTOPUM B CHUCTEME TyMaHUTAapHBIX M COLMAIBbHBIX HAyK, KYJIbTYpPHO-
HCTOpPUYECKOM cBoeoOpaszuu Poccun, ee Mecte BO BCEMHUPHO-UCTOPUYECKOM ITpoLiecce, 00 0co-
OCHHOCTSIX M OCHOBHBIX dTamax e€ HCTOPHUUYECKOTr0 Pa3BUTHUS; BBEACHHUE CTYICHTOB B KPYT' UCTO-
pUYECKUX MTPOOIIeM, CBA3aHHBIX ¢ 001acThIO OymyIiel mpodecCHOHATLHOM e TSIIEHOCTH.

2.B pe3yabrare n3dydyeHus AUCHUILIMHBI 00YYAKOLIHIICS 10 MPpOrpaMMe fakajiappuara
J0JIZKeH: 00J1aaTh CIEAYIOMIMMU KOMIIETEHIIMSAMU: CIIOCOOHOCTHIO aHAIM3HPOBATH OCHOBHEIC
STanbl U 3aKOHOMEPHOCTU HCTOPHUYECKOTO Pa3BUTHs o0IIecTBa A (GOPMUPOBAHUS TpaxaaH-
ckoit nosuiuu (OK-2); crtocoOHOCThIO aHATU3UPOBATh COIHAIbHO-3HAYMMBIC MPOOIIEMBI M TIPO-
I1ECChI, TOTOBHOCTh K OTBETCTBEHHOMY Y4acTHIO B monutHueckoit xu3uu (OK-10).
3namb: OCHOBHBIE HAIIPaBJICHUs, IPOOJIEMbI U METO/bl UCTOPUUECKON HAYKU; OCHOBHBIE 3TaIlbl
U KIIIOYeBbIE COOBITUS UCTOPUM Poccuu U Mupa; 0COOEHHOCTH pa3BUTHUSL POCCUICKOro rocyaap-
CTBa, BBIIAIOIIUXCS JIeSITeNIe OTEUECTBEHHOM B BCEOOIeH NCTOPUH.

Ymems: cooTHOCUTH 00IIME UCTOPUYECKHE TPOLIECCHl M OT/IENbHbIE (DaKThl; BBIABIATH CYLIECT-
BEHHbIE YEpPThl MCTOPUUECKUX IPOIIECCOB, SBJIEHUN U COOBITUI; aHATU3UPOBATh COLMAIBHO-
3HaYMMble MPoOJIEeMBl; (GOPMYIUPOBAaTh M APTYMEHTUPOBAHO OTCTAaUBaTh COOCTBEHHYIO MO3H-
LU0 TI0 Pa3INYHbIM NpoOIeMaM HCTOPUH.
Bnademw: npeAcTaBieHUsAMH 00 UCTOPUM KaK Hayke, €€ MecTe B CHCTeMe I'yMaHUTApHOIo 3Ha-
HUS;IIPEICTaBICHUSIMU 00 OCHOBHBIX 3Talax B UCTOPHM YEJIOBEYECTBA M UX XPOHOJIOTUH; KaTe-
TOPUATIbHO-TIOHSITUIHBIM alapaToM M3y4aeMOW IMCUMILIMHBI; HABBIKAMHM aHAJIU3a HUCTOpUYE-
CKHX MCTOYHHKOB.
3.Kparkoe cogepxxanue JuCHUMILIHHBI

B coxepxkanue Kypca BKJIIOYAeTCs MOHATHE 00 MUCTOPUU KaK Hayke, 0 €€ MeCTe B CHUCTEME
COLIMAJILHO-TYMaHUTApHbIX HAayK, U3J1araloTCsi OCHOBBI METOI0JIOTMM HCTOPUYECKON HAYKH.

PackpeiBaercs conepkaHue W 00IIas XapaKTEPUCTHKA OCHOBHBIX AITAlOB OTEUYECTBEHHOM
uctopuu. Hauano poccuiickoil rocynapcrBeHHOCTH. KueBckas Pycbh. OTHOKynbTypHBIE U
COIIMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBJIEHHS] POCCUICKOM roCyapCTBEHHOCTH. [IpunsTre
XPUCTHAHCTBA.

Pycckue 3emmm B XII — nmaugane XVI BB. OOpaszoBanue Poccuiickoro rocymapctBa, €ro
ucropuueckoe 3HadeHue. Poccus B cepequne XVI — XVII BB.

Poccuiickoe rocynapcto B XVIII Beke — Beke MoJepHU3alMU U MpocBenieHus. Pedopmbl
[Terpa I xak mepBas MONBITKA MOJEPHU3ALUM CTpaHbl, €€ ocoOeHHOCTH. DPopMHpOBaHUE



Poccuiickoit umnepun. OCHOBHBIE HAINpaBIECHUSI «EBPONEM3ALUU» CTPaHbl. OBOJIIOLUA
COIMAIBHOM CTPYKTYpHI o01iecTBa. JlanpHeiee pacimmpenne rpanui] Poccuiickoit ummnepum.

Poccus B XIX cronerun. Ilpombiunennsiii nepeBopoT B EBpone u Poccuu: obmee u oco-
Ooennoe. Baxwneiimue ycnoBusi nepexoaa Poccum k MHIyCTpHalbHOMY OOILECTBY — pEIICHUE
KPECTbSIHCKOTO BOIIPOCAa M OTpaHUYEHUE caMmojepxkaBus. [[MUTENbHOCTb, HEMOCIEI0BATENb-
HOCTb, IIUKJIMYHOCTD Ipoliecca Oypkya3sHoro pedopmupoBanus. Poib cyObeKTUBHOTO (pakTopa
B npeoaosieHnu orcraBanus. Pedopmbr XIX Beka, ux 3HaueHue. OOIIECTBEHHBIC TBUKCHHS B
XIX Beke.

Poccus B mauane XX Beka (1900 — 1917rr.). OCOOEHHOCTH COIUATBHO-2KOHOMUYECKOTO
pasButusi Poccum B Hawane XX Beka. OOBEKTHBHAas MOTPEOHOCTh WMHAYCTPHAIBHOU
moaepHuzanuu Poccuu. CooTHomieHue noiauTudeckux cuil B Poccum B Havaie XX Beka.
Hapacranue «kpusuca camozaepxaBus. IlepBas poccuiickas peBomonus. OOpa3zoBaHue
MONUTUYECKUX mnaptuil. l'ocymapctBeHHas nayma Hadasa XX BeKa Kak MEPBBIA  ONBIT
poccuiickoro napiaamentapuzMa. CTonbIMHCKAs arpapHas pedopma. Ilepsast MupoBast BoiiHa u
yuactue B Heill Poccun. @eBpanbckas peBomouus 1917r. u KopeHHbIE U3MEHEHHUS B
MOJIMTUYECKOU KU3HU CTPAHBI.

dopmupoBaHue U CYHHOCTb coBeTckoro crposd (1917-1991rr.). IloaroroBka u moGena
Oxkta0pbsckoro BoopykeHHoro Bocctanusi B Ilerporpane. II Beepoccuiickuii cbe3n CoBeToB U
€ro peleHusi. JKOHOMHYECKas U COLMalIbHAs MOJINTHKA OOJIbIIEBUKOB. ['pakiaHCKasi BOMHA U
uHocTpaHHas uHTepBeHuus. Cynp6a u 3Hauenne HOIla. YTBepkaeHue oAHOMAPTUHHOMN
nonutuaeckor cucrembl. O6pazoBanre CCCP. [Tomutudeckast 60pp0a B TApTUU U TOCYIAPCTBE.
CCCP B roap! nepBbix natuieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHUE pEKUMA JIUYHON
Bractu CTanMHa M KOMAHJIHO-aJMUHUCTPAaTUBHON CHCTEMBI YIPABICHUS TIOCYIapCTBOM.
Buemmnss nonmutnka CCCP B 20-30-e rr. CCCP Bo BrOpoii MupoBoii  u Benukoi
OteuecTBEHHOH BOMHE. I3MEHEHNE COOTHOILIEHUSI CHJI B MUPE I1OCJIE BTOPOI MUPOBOM BOMHBI.
Havano «xonognoit BoHHB». TpyaHoctu mnocineBoeHHoro pazsutus CCCP. VYixecroueHue
NOJUTUYECKOTO  peKHMMa M HWACOJIIOTUYECKOTO  KOHTpouyisi.  [lombITkKM  OOHOBIIEHUS
«rocynapctBeHHoro counanusMay. XX cbe3a KIICC u ocyxaenue kynapra muyHocTy CraiuHa.
«OTTenensy B TyXOBHOHU cdepe. DkoHOoMHUeckue pedopmbr cepenuubl 60-X TOM0B, MPUIUHBI
UX He3aBeplleHHOCTH. HapacTaHue KpU3HCHBIX SIBICHHN B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x rogos. Buemnssa nonuruka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTPEHUI0 MEXJIyHapoAHOH oOctaHoBKH. «[lepecTpoiika»: CyIIHOCTb, II€NH, 3a/ayH,
OCHOBHBIE 3Tarbl, pe3yiabTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBieHHe HOBOW poccuiickoi rocynapctBeHHocTH (¢ 1991- mo Hacrosiee Bpems).
JInbepanbHas KOHUENIMS POCCUHWCKUX pedopm: mepexod K pbIHKY, (OpMHUpOBaHHE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamusi» 3KOHOMUYECKHX
pebopm B Hauame 90-x romoB. Koncturymus Poccuiickoit  ®epepanun  1993r.
MesxHannoHanbHble OTHOIIeHUs. [lonmuTHdeckne mapTun U OOIIECTBEHHBIE JBIKEHUS Poccum
Ha coBpeMeHHOM »Tane. Poccus Ha mytu MmoaepHuszanmu. Poccust B cucreMe MHUPOBOIt
SKOHOMHUKH U MEKIYHAPOIHBIX CBSI3EH.
4.00bEéM yueOHOH THCHUIIUHBI

Buer yue6HoI paboThI 3au. eq. AK. yac.

O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
AyIUTOPHBIE 3aAHSITHS: 1,0 36
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 1,0 36
Buabl koHTpOJIS:

3auér +
IloaroroBKa K 3K3aMeHY




AHHOTanMA padoyeil MPporpaMMsbl IMCUHUILIMHBI «PH3nvecKas KyJabTypa H CHOPT»
(b1.b4)

1.eab aucuumiannbl «Pusndeckas KylnbTypa U CHOPT» COCTOUT B (hOPMUPOBAHHM MH-
POBO33pEHHUS U KYJIBTYPbl JIUYHOCTH, IPAXKIaHCKOM MO3ULMU, HPABCTBEHHBIX KAaye€CTB, YyBCTBA
OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B MPHHATUH PELICHUN, CIIOCOOHOCTH MCIIOJIb30BaTh pas-
HOOOpa3HbIe POpPMBI PU3NUECKON KYIBTYPHI, CIIOPTA U TypU3Ma ISl COXPAaHEHHS U YKPEIJIeHUs
CBOETO 3/I0POBbS U 3/I0POBbS CBOMX OJM3KHUX B IOBCEIHEBHOW XHM3HH U MPOPECCHOHATBHOM
JIeATEIbHOCTH.

2.B pe3yabTare M3y4YeHHMs AUCHHUILVIMHBI 00y4YalomWiicsi MO mporpamme 0akajiaB-
puaTa J10JiKeH: 00Ja/iaTh CIEIYIOIMMU KOMIIETEHIIUSAMU: CHOCOOHOCTBIO K CaMOOpraHU3aluu
u camooOpazoBanuto (OK-7); crioOCOOHOCTBIO HCIOJNB30BaTh METOJIBI U CPEACTBA (PH3UYECKON
KYJIBTYpBl Ui OoOecreueHus] MOJTHOLCHHOM COIMaIbHOW U NpOQecCHOHATbHON EATelbHOCTU
(OK-8); BiaseTh cpeacTBaMH CaMOCTOSTEIBHOTO, METOJMYECKH MPABUILHOTO HCIIOJIb30BaHHS
METOJIOB (PM3MUECKOTO BOCHUTAHUS M YKPEIUICHHS 3[J0POBbs, TOTOB K JOCTUKEHHUIO JOKHOTO
YpOBHSI (PM3UYECKON MOATOTOBICHHOCTH JJISi 00ECHEUEHHs MOJHOLEHHON COLUAILHOW M MpPO-
beccuonanpHoi nestensHocth (OK-14);
3nams: Hay4HO-TIPAKTUYECKHUE OCHOBBI (PU3UYECKON KYJBTYpHI, CIIOPTa, TypU3Ma U 30POBOIO
o0Opa3a KHU3HH; COI[MAIbHO-OMOIOTUYECKHUE OCHOBBI (PM3UYECKON KYIbTYPHl U CIIOPTA; BIUSHUE
03/IOPOBUTEIBHBIX CHCTEM (DPU3MYECKOTO BOCHHUTAHUS HA YKPEIJICHHE 3A0POBBS, MPOQHIAKTUKY
npodeccuoHaNbHBIX 3a00J€BaHUI U BPEIHBIX MPUBBIYEK; CIOCOOBI KOHTPOJIS U OLIEHKH (husmde-
CKOTO Pa3BUTHSA M (PU3UIECKOHN MOATOTOBICHHOCTH; MPABHJIA U CIIOCOOBI TUIAHUPOBAHMS UHIUBH-
IyaJdbHBIX 3aHATHA Pa3NUYHON 1I€TIEBOM HAMpPaBICHHOCTH; UCTOPUI0 (PU3UYECKOU KYIbTYpHI U
CIOpTa, UMETh IPEJCTABICHUE O 3HAUUMBIX CIIOPTUBHBIX COOBITUSAX HE TOJBKO CBOEH CTpaHbl, HO
U MHUPOBOTO YpPOBHS; BaXHEHIME IOCTHMKEHHS B OOJACTU CIOpPTA; CIOPTUBHBIC TPATUINH
MXTHU-PXTY um. I.1. Menaeneesa, IOMHUTh O MOJBUIax CIIOPTCMEHOB B ToJibl Bennkon ote-
4yecTBEHHOU BOMHBI 1941-1945 rr.

Ymems: caMOCTOSITENLHO 3aHUMAThCA (PU3MUECKON KYJIbTYpOl U CIIOPTOM; OCYIIECTBISATH CaMoO-
KOHTPOJIb 32 COCTOSTHUEM CBOETO OpTraHu3Ma M COOJII0/IaTh MpaBUiia TUTHEHBI M TEXHUKH Oe30mac-
HOCTH; BBINIOJHATh WHAMBUIYAIBHO ITOAOOpaHHBIE KOMIUIEKCHI 03I0POBHTENBHON U (PU3NIECKOI
KYJIBTYpPbI, KOMIIO3UIIUA PUTMUYECKON U adpOOHON TMMHACTHKHU, KOMIUIEKCHI YIIPa)KHEHUH aTiie-
TUYECKOW TMMHACTHKH; MPEO0JIEBaTh UCKYCCTBEHHBIE U €CTECTBEHHBIE MPEMSATCTBUS C UCIHOJb-
30BaHMEM Pa3HOOOPa3HBIX CIOCOOOB MEPEIBUKEHNUS; OCYILECTBIATH TBOPUECKOE COTPYIHUUECTBO
B KOJUIEKTUBHBIX (popMax 3aHATUN PU3NYECKOUN KyIbTYPOH.
Bnademuw: cpecTBaMM M METOJIaMH YKpEIUIEHUS! UHAWBUAYAILHOTO 370POBbs, (PU3NYECKOTO ca-
MOCOBEPILIEHCTBOBAHUS; JOJDKHBIM YpPOBHEM (PU3NYECKOW MOJrOTOBIEHHOCTH, HEOOXOIUMBIM
JUIS. KQUeCTBEHHOTO YCBOEHUS MPO(ECCHOHABHBIX YMEHUI U HAaBBIKOB B Ipoliecce 00ydeHUs B
By3€, JUIsl 00ECIeYeHUs MTOJTHOLIEHHON COIUATBbHON U MPOGeCCHOHATBHOM JIEITEIbHOCTH TIOCIIe
OKOHYaHHUs y4eOHOTO 3aBEICHNUS;
3.Kparkoe coagep:kanue TuCUHNIUHBI

Jucuunnmza (Moaynn) no «®du3znueckoit KyJlIbType U CIOPTY» pearu3yloTcs B paMKax Oa-
30BoM yactu broka 1 «Jluciuminael (MOIysn)» MporpaMMbl OakajgaBpuaTa B o0beMe 72 akaje-
MHYECKUX 4acoB (2 3aueTHbIE €UHUILIBI) IPU OUHOU hopme 0OyUeHUs.

[TporpamMma paccurTaHa Ha U3y4yeHHUE JUCHMILIMHBI B T€YEHHUE IBYX cemecTpoB (1-ro u 6-
ro), mpeamnojaraer, 4To oOydarouecs UMEI0T TEOPETUYECKYIO M MPAKTHYECKYIO MOJTOTOBKY B
obnactu «dusndeckas KyabTypa U CIOpT».



Pa3nessl iucunJIMHbI 1 BUABI 3aHATHI

Monyn Haszeanue monyist Bcero Yacos
Jlex MII3 |IIPIT| KP
1. [Ipenmer «®Puznueckas KyJlbTypa u 18 4 4 9 1
criopt». Uctopust ®KuC
2 OcHOBBI 3J0pOBOTO 00pa3a KU3HU 18 4 4 9 1
(30X)
3 buonornveckre 0CHOBBI (PH3NUECKOM 18 4 4 9 1
KYJIbTYpBI U CIIOpTa
4 [MpodeccrnonansHo-npuknaaHas Gu- 18 4 4 9 1
3uuecKas KyJlbTypa U CHOPT
Bcero yacoB 72 16 16 36 4

Kaostcowvtit modyns npocpammel umeem cmpykmypy:
- JIEKIIUU WJIM TEOPETUYECKUH Pa3/et,
- IPAKTUYECKUH pa3ien, COCTOMT H3: MeToauKo-npakThueckux 3aHsatuid (MII3) u yuebHo-
TPEHUPOBOYHBIX 3aHATUH (MMpodecCHOHATLHO-TIPUKIIaIHAs Pu3znueckas noaroroska, [IT1DIT);
- KOHTpobHBIN paszaen (KP).

Teopemuueckuit pazoen GopMupyeT CUCTEMY HAayYHO-TPAKTUUYECKUX U CHEIHAIbHBIX 3HA-
HUH, HEOOXOTUMBIX JUIsI TOHUMAHHS TMPUPOIHBIX M COIMAIBHBIX MPOLECCOB (HYHKIIMOHUPOBAHUS
buznyecKoil KynbTyphl OOIIECTBA U TUYHOCTH, YMEHUS UX aJIallTUBHOIO TBOPUECKOTO UCIOIB30Ba-
HUSA I JIMYHOCTHOTO U MPO(ECCUOHATBLHOTO Pa3BUTHS; CAMOCOBEPIICHCTBOBAHUS, OPraHU3aIUN
3I0pOBOT0O 00pa3a *HU3HU IMPH BBIMOJIHEHUU Y4€OHOU, MPOPEecCHOHANBHON U COLMOKYIBTYPHOMN
JIeSATETLHOCTH.

Memoouxo-npakmuueckue 3aHAmMUA NPEAYCMATPUBAIOT OCBOCHHUE OCHOBHBIX METOJIOB U
croco60B (hopMHUPOBaHMS YICOHBIX, MPOPECCHOHATBHBIX U )KH3HCHHBIX YMCHHH U HABBIKOB CPE-
CcTBaMU (PU3UYECKOUN KYIbTYpHI U CIIOPTA.

Ha MeToanko-npakTHYeCKUX 3aHITHIX YACIIECTCS BHUMAHUE:

- OCHOBHBIM MpoOIeMaM CIIOPTUBHON TPEHUPOBKH;

- BIMSIHUEO (DM3WYECKUX YIPaXHEHUH Ha (POPMUPOBAHUE MPOPECCHOHATBHBIX Ka4eCcTB OymayIe-
ro CIEeNHAINCTA U JUYHOCTH 3aHUMAIOILIET0Cs;

- BO3JICHCTBUIO CPEACTB (PU3MUECKOTO BOCIUTAHUS HA OCHOBHBIE (PU3HOJOTUUECKUE CUCTEMBI U
3BEHbSI OMOPHO-ABUTATEILHOTO aNapara 3aHUMAaroEerocs;

- BOIpOocaM IPOBEJEHUSI COPEBHOBAHUH (IIpaBUJIa COPEBHOBAHMM, CCTEMa PO3bITPHILIEH, onpe-
nenenue noodeauTeneii, 000py10BaHHE U HUHBEHTAPh).

Ilpogpeccuonanvno-npuknaonas noo2omoseKka POBOIUTCS C yueToM Oyayied mpodec-
CHOHAIBHOM JIEATETLHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHBIEC 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOJIB30BaHUU TeOpeTHde-
CKHMX 3HAaHUW W METOJAMYECKUX YMEHHM, Ha MPUMEHEHHH Pa3HOOOPa3HbIX CPEACTB (HU3UUECKOM
KYJIBTYpBI, CIOPTUBHON U MPOPECCHOHATBHO-TIPUKIIATHON (PU3HUECKON MOATOTOBKU CTYACHTOB.

Konumponwsustit pazoen. Kputeprem yCrenrHOCTH OCBOCHUS YIEOHOTO MaTepuana sBis-
€TCsl OLICHKA MPEMNo/IaBaTeNsl, YYUTHIBAIOIIAS pecyaapHOCIb NOCeueHUs 0013amenbHblX YieOHbIX
3aHAMUL, 3HAHUN TEOPETUYECKOTO pasjiesia MporpaMMbl U BHITIOJTHEHUE YCTAHOBIICHHBIX Ha JaH-
HBI CEMECTpP KOHTPOJIBHBIX TECTOB 00MIeH (HU3NYECKOM U TEOPETHUECKON MOJATOTOBKU Ui OT-
JIETbHBIX TPYIII PAa3JIMYHON CIOPTUBHOM HarpaBieHHOCTH. KP BXOIUT B MpakTUYECKUE 3aHATHS.



4.00beM yueOHOH TUCHUILINHBI

O6Bvem

Buj yue6Holi paGoThl B saver- | akajie- ! Vi

HBIX €U~ ceMecTp ceMecTp

— MUY. Yacax

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI — «Du3u- 2 72 1 3au. en. 1 3au. ex.
yecKasi KyJbTypa U CIIOPT» 36 yac 36 yac
AyIUTOpHBIE 3aHATHS (BCEro) 2 72 36 36
1. Jlexuum (Jlek) 16 8 8
2. [Mpaktuueckue 3ansatus (I[1P): 52 26 26
3. KoHTponbHbIN pa3nien, BXOAUT B ayJUTOp- 4 2 2
Hele 3anatus1, (KP)
Buj HTOroBOro KOHTpPOJIA: 3a4eT 72 3a4er 3a4yer

AHHOTanus padoyeil mporpamMmmal Aucuunannbl «Marematuka» (b1.B5)
1.1lenb10 AUCHUIIUHBI SBJIsETCS (HOPMUPOBAHUE Y CTYACHTOB CHUCTEMbI OCHOBHBIX
MOHSATUHN, UCIOJIB3YEMbIX JI MOCTPOCHUS BRXHEHIIMX MaTeMaTUYECKHX MOJENCH, U YMEHUS
MCIOJIb30BaTh MAaTEeMAaTUYECKUE METOIbI JJIs1 OMMCAHUS PA3IMYHbBIX ITPOLIECCOB.
2.B pe3yabTare M3yuyeHUusl AUCHUIIMHBLI 00y4alOIIMiicsl M0 mporpamMme faka-
JIaBpHAaTa J0JKeH: 007a/1aTh CIEAYIOIUMU KOMIIETEHIIUSIMU: CIIOCOOHOCTHIO M TOTOBHOCTBIO
WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIUH B MPOPECCHOHATIBHON e si-
TEIbHOCTH, IPUMEHSTh METObl MATEMATUYECKOTO aHAIN3a U MOJECIUPOBAHUS, TEOPETUIECKOTO
U 3KcnepuMeHTaiabHoro uccienosanus (OIMK-2).
3nams: ocHOBBI  AU(QEepeHInaTbHOIO0 U HHTErPajJbHOr0 HcUucieHus, nuddepeHantbHbIX
YpaBHEHUM; MAaTEMAaTHUYECKUE TCOPUU U METOJIbI, JIEXKAIIUE B OCHOBE IMOCTPOCHHS MaTeMaTHyie-
CKHX MOJIeJIel; OCHOBHI IPUMEHEHUSI MAaTeMaTUYECKUX MOJIeNIel 1 METO/IOB.
Ymems: BbIOMpATh MaTeMaTUYECKUE METOMbI, MPUTOJHBIC NJIsi PEIICHHS KOHKPETHOM 3a1aui;
MCIIOJIb30BAaTh MaTEMaTHUECKHUE TTOHSATHUS, METOII M MOJIENIU ISl OTIMCAHUS PA3TUYHbIX MPOIIEeC-
COB; BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, JICIKAIIME B OCHOBE KOHKPETHBIX MPOIIECCOB;
MCIIOJIb30BaTh OCHOBHBIE METOJIbI CTATHCTUYECKOW 00pabOTKU NaHHBIX; MPUMEHSITh MaTEeMaTH-
YECKHE 3HAHUS Ha MEXIUCITUTUTMTHAPHOM YPOBHE.
Braoemyw: ocHOBamH (hyHIaMEHTAIbHBIX MAaTEMATHUECKUX TEOPUN U HaBBIKAMH MCIOJIB30BaHUS
MaTeMaTUYEeCKOro arnrapara; MeToJAaMu CTaTUCTUIECKON 00paboTKu HH(POPMAIIUH.
3.Kparkoe conep:kanue TMCHHUINIMHDI
1 CEMECTP
1.BBenenue.
[Ipeamet u metoasl MmaTemMaTuku. OnMcaHre OCHOBHBIX pa3fenoB Kypca. [IpaBuna u Tpedo-
BaHMS MPU U3yYEHUU Kypca.

2. DJIeMeHTHhI ajredpsbl.

YucnoBsle MHOKECTBA, KOMIUIEKCHbIe uncia. Onpenenurenu II u Il nmopsankos. BekTopst:
OCHOBHbIE TIOHATHUS, CKAJIIPHOE, BEKTOPHOE U CMEUIAaHHOE MPOU3BEACHUS BEKTOPOB. AHAIUTH-
yecKasi TeOMETpHs: IpsAMas Ha TUIOCKOCTH, KpuBble Il mopsinka. Marpuuel: qeicTBUS Hal MaT-
puLamMu, NpUBEACHNUE K CTyleHYaToMy BUy U Buny I'aycca. Panr marpunsl. OOpaTHas mMatpu-
na. Teopema Kponekepa-Kanemmu. Pemenue cuctem JMMHEHHBIX aireOpanyecKux ypaBHEHMH.
CobcTBeHHble uncia U BeKTopbl. KBagpatuunsie GOpMBI.

3. ®yukuus ogHoi nepemennoii. Ilpenen pynxkuun. HenpeposiBHOCTH QyHKINH.

Oynkuus. Crnocobsl 3ananus Gpyukuuu. [penen pynkunu B Touke. OAHOCTOPOHHUE Tpeie-
abl. [Ipenensl Ha GeckoHeuHOCTH. beckoHeuHO Manble U OeCKOHEuHO Oonbliue (QYHKIUH, UX
CBOICTBA M B3auMHas cBs3b. CBoMCTBA mIpeaenoB. [IepBblii U BTOPOI 3aMedaTesbHbIE MPEIETbI.
HenpeposiBHOCTh (DyHKIIMM B TOuke W Ha mpoMexyTke. CBoiicTBa (QyHKIMI, HEMpPEphIBHBIX Ha
oTpeskax. Touku pa3pbiBa QYHKIMH U UX KJIacCU(UKALINS.
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4. NndpepennnabHoe HCUNCTIeHHEe (PYHKIIUM OAHOM NepeMeHHOH.

[IpowsBogHass pyHKIMHU, €€ TEOMETPUUECKUA M MeXaHWu4eckuil cMmbici. [IpaBwia nudde-
penuupoBanus. Tabiua oCHOBHBIX MPoU3BOAHBIX. Auddepenunan pyHKInu, ero npuMeHeHUs
K MpUOJIMKEHHBIM BbluHcieHusIM. MlHBapuantHocTh opMmbl nepBoro auddepenuuana. [pouns-
BOMHAS cloxHOUW PyHkumu. JuddepenumpyemMocts QyHKIMU: ONPEISIICHUE, TEOPEMBI O CBSI3U
mubdepeHIIMPYEMOCTH € HEMPEPBIBHOCTBIO U C CYIIECTBOBAaHHMEM MPOU3BOJIHON. OCHOBHBIE
teopembl nudpdepentmanbaoro ucuncienus: Poms, Jlarpamka, Komm. IlpaBwiio Jlonurans
(packpsiTue HeomnpeaeneHHocTel). [IpousBoaHbIe BBHICIIMX HOPSAAKOB. JIOKaNbHBIN 3KCTpeMyM
¢ynkunu. Heo6xonumeie U JoCcTaTOUHbIE YCIOBUA 3KcTpemyMma. [IpaBuiio uccnenoBanus QpyHk-
[IMM Ha MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3HaKy BBIMYKIOCTH M BOTHYTOCTH (pyHKUMU. Touku
neperu6a. Heobxomumoe u 1ocraToyHoe ycnoBus neperunda. ACUMITOTH (YHKINHU, UX BUABI U
crocoObl HaxoxkieHus. OO1as cxema uccieoBanus PyHKINNA, TOCTPOCHUE UX IPaUKOB.

5. UuTerpajbHoe ucunciaeHue GyHKIUH OHOM NepeMeHHOM.

[TepBooOpasnas ¢pynkuus. HeorpeaeneHHbI HHTErpall U €ro cBolcTBa. Tabauiia OCHOBHBIX
MHTETpaJIoB. MeToAbl MHTETPUPOBAHUS: HENOCPEICTBEHHOE UHTEIPUPOBAHNUE, UHTETPUPOBAHUE
MOJICTAHOBKOM, MHTErpUpOBaHUE MO YacTsAM. MHTerpupoBaHue palunoHalbHbIX apobeit. nTer-
pUpOBaHME HEKOTOPHIX HPPALMOHAIBHBIX M TPUTOHOMETPHUECKUX (QyHKUMH. OnpenerneHHbINH
MHTErpajl, ero reomerpuyeckuii cmpici. CBoiicTBa onpeneneHHoro unrterpaia. ®opmyna Hero-
toHa-JleitOHua. Teopema o cpenHeM 3HauCHHH. 3aMeHa MEPEeMEHHOW M MHTErPUPOBAHHE IO
4acTsM B ONpeleJIeHHOM HHTerpaie. lIpuioxkeHus: onpeaeseHHOro MHTErpaia K BbIYUCICHUIO
wionaned miockux ¢uryp. [loHsTHe HECOOCTBEHHBIX UHTETPAJIOB: ONPE/ENICHUs, CBOMCTBA, Me-
TOJbI BBIYMCIICHHUS.

2 CEMECTP

1.InddepenmmanbHoe ncuncieHue PyHKINHM HECKOJILKUX MePeMEHHbIX. JJIeMeHThI TeOpuH
NoJIsl.

OyHKIMY ABYX U 00Jiee IEpeMEHHBIX: OIpeieleHne, 00IacTh onpeaeneHus, 00JacTb u3Me-
HEHHS, TEOMETpUYeCKasi HHTEpIIpeTanys, JuHuu ypoBHs. [lpenen ¢yHkuun B Touke. YacTHbie
MPOU3BOJIHBIC (HA MpuMepe PYHKIMH ABYX nepeMeHHbIX). Juddepennupyemocts GpyHkunu He-
CKOJIBKHX TIepeMeHHBIX. [locTatounbie ycnoBus nuddepenmupyemoctu. [loaHas nponsBoaHasi.
[TpousBoanas cinoxuout ¢pynkuuu. [lomueiii nuddepennman. MupapuanTHOCTS nonHOTO nudde-
peHIuana. AHAIUTUYECKUI pU3HaK nojaHoro quddepenunana. JuddepenurpoBanue GyHkunu
OJTHOW U JBYX NEpPEMEHHBIX, 33JaHHOM HesBHO. YacTHbIe MPOU3BOAHBIE U TMOJIHBIE AUdPepeH-
[Uabl BHICIIMX MOpsAAKOB. Teopema O paBEHCTBE CMENIAHHBIX MPOM3BOAHBIX (IS (QYHKIUU
JIBYX TepeMeHHbIX). JIokanbHble 3KCTpeMyMbl (DYHKIMM ABYX NMEPEMEHHBIX: HEOOXOAUMOE U
JIOCTAaTOYHOE YCJIOBUSI SKCTpeMyMa. Y CIOBHBIA IKCTpeMyM (MeToa MHOxuTeneu Jlarpanixka).
HauOonpiiee 1 HauMmeHblllee 3HaYyeHHE (YHKLIMU B 3aMKHYTOH oOsacTH. OCHOBHBIE MOHSATHUS
teopun nonst. CkanspHoe nosie. [loBepxHocty u nuHuM ypoBHs. [IpousBosnHas 1o Hampasie-
HU0. ['paqueHT CKalsipHOTo MOJIs U €ro cBoiicTBa. BekropHoe nosne. JluBeprennus nomis. Porop
noJisi. CBsI3b MEXy IPaJUEeHTOM U MPOU3BOAHOM MO HAIIPABJICHUIO.

2. KpaTHble nHTErpaJjbl.

JIBOWMHON MHTErpall: ONpeEIeHNEe, TEOMETPUUECKUN CMBICT, CBOMCTBA. Beruncienue nBoii-
HOT'O MHTErpajla B J€KapTOBOM U NOJIAPHOMN cucTemax koopauHaTt Murerpan Ilyaccona. Tpoiinon
WHTErpAJI: ONPEIEICHUE, TEOMETPUYECKUI CMBICII, CBOMCTBA. BhIUnCIEeHNE TPOMHOIO HHTErpaJIa.
[IpunoxeHust ABOMHOTO U TPOMHOT'O UHTETPAIIOB.

3. KpuBoJinHeiiHbIe M TOBEPXHOCTHbIEC HHTETPAJIbI.

KpuBonuHelHbI MHTETpall 0 KOOpJMHATAM: ONpe/ieieHne, CBOMCTBA, Bhiuncienue. Pabo-
Ta B clwiioBoM noje. @opmyna ['puna. KpuBonnHeliHbIe HHTETpalIbl, HE 3aBUCSIINE OT ITyTH WH-
terpupoBanus. [lorennmanbaas QyHKIM, MOTeHIMaNIbHOE 1oe. [loHsATHEe MTOBEPXHOCTHOTO UH-
terpana. [lotok BekTopa yepe3 moBepxHOCTh. Teopema ["aycca-Octporpaackoro. dopmyna
Crokca.



3 CEMECTP

1. InddepenunuanbHbie ypaBHEeHUs IEPBOT0 MOPsIAKA.

Juddepenunanpapie ypaBHEHUS: MOPSAOK, PELICHNE, T€OpeMa CYIIECTBOBAHUSA U €UHCT-
BEHHOCTH pelleHusd. 3anada Komu. YpaBHeHus ¢ pasgensdromumMucs nepeMeHHsiMu. OnHopoa-
Hble nuddepennmansabsie ypapaenus. Jlunerinsie nuddepenunansubie ypaBHEHHS IEPBOTO T0-
psnka. YpaBHeHMs B NOJIHbIX AU depernnanax. MHTerpupyommi MHOKHUTEb.

2. lndpepenunaibHbie ypaBHEHHs BTOPOIo M N-ro MOPs/AKA.

Juddepenunanbable ypaBHEHUSI BTOPOro MOPSIKA, AONMYCKAIOUIME MOHMKEHHE IMOPSAIKA.
Jluneitapie quddepeHnnaIbHbie YpaBHEHHS BTOporo nopsiaka. CBoiicTBa pemeHuil. JInnelinas
He3aBUCUMOCTh (pyHKIuH. Onpenenutens Bporckoro. CTpykrypa 001ero pemeHus JHHEHHOTO
muddepeHaIbHbpIe YpaBHEHUST BTOporo nopsaka. dyHaaMeHTanbHas cucrema pemieHuit. Jlu-
HeiHble oqHOpOAHbIE AU depeHLnanbHble YpaBHEHUS! BTOPOTO MOPSIKA C TOCTOSTHHBIMH KO3(]-
dunmeHTaMu: MocTpoeHue oomero pemenus. Meroa Ditnepa. JInHeHbIE HEOAHOPOIHBIC TH (-
(bepeHIMaIbHbIe YPABHEHUSI BTOPOTO MOPSIJIKA ¢ HOCTOSIHHBIMU Kod¢urrentamu. O61ee u ya-
CTHOE peIlIeHHs] HEOJHOPOJHBIX ypaBHeHUH. JIlunelinsie nuddepeHnmansapie ypaBHEHHS N-TO
HOpsi/IKa: CBOMCTBA PEILIEHUH, TEOPEMBI O CTPYKTYpE OOLIEro pelieHus, METOl BapHalluy IOCTO-
sHHBIX. JlnHelHbIe muddepeHnnanbabie ypaBHEHNs N-TO TOPsAKa ¢ TOCTOSHHBIMU K03 duiu-
€HTaMU. AJITOPUTM ITOCTPOEHUS OOLIEro pereHHs.

3. Cucremsl 1ud¢epeHINAIBHBIX YPABHEHUIA.

Cucrembl quddepeHMaIbHbIX YpaBHEHUIH MEpBOro MOpsaKa: oOLIMe MOHATHS, Teopema
CYIIECTBOBAaHMSA M €JUHCTBEHHOCTH 00miero pemienus. CUCTeMbl JTHHEHHBIX AuddepeHnnans-
HBIX YPAaBHEHUH NEPBOTO MOPsAJKA: UHTETPUPOBAHME METOJOM MCKIIOUEHHsA. CUCTEMBI JITUHEH-
HBIX AU depeHnnanbHbIX ypaBHEHUN TEPBOTO MOPSAKA: CBOWCTBA PELIICHUH, TEOPEMBI O CTPYK-
Type O0ILEero peleHus, MeTo/l Bapualui NOoCTOAHHBIX. CUCTEMBI JIMHEHMHBIX OJHOPOJIHBIX U He-
OJTHOPOJHBIX (P PEepeHINATBHBIX YPAaBHEHUN C IOCTOSHHBIMH KO3 (GUIMEHTAMH. DJIEMEHTHI
TEOPHH YCTOMUUBOCTU. METObI UUCIIEHHOTO peleHus AuddepeHnanbHbIX ypaBHEHUH.

4. YucaoBble U (PyHKIMOHAJIBbHBIE PSA/bI.

YucnoBble psAbl: OCHOBHBIE MOHSTHUS, CBOMCTBA CXOMAALIMXCS PAAOB, HEOOXOAMMBIM MpH-
3HaK cxoaumoctu. ['apmonnueckuil psa. Paasl Qupuxne. IlpusHaku cpaBHEHUS PSAOB C MOJIO-
xKUTeabHbIMH wieHamu. [IpusHak JlanamOepa. MIHTerpanbHblil U pagukaibHbIi npusHaky Koy,
3Hakouepenyomuecs psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIe psAbl: MOHATHS a0COIOT-
HOW M YCJIIOBHOM CXOAMMOCTH, NMPU3HAK aOCOJIIOTHONW CXOAMMOCTH, CBOMCTBA aOCONIIOTHO U yC-
JIOBHO CXOJSIIMXCS PSAJIOB.

@OyHKIMOHANbHBIE PSAJIbl: OCHOBHBIE MOHATHS, 00J1aCTh cX0AUMOCTU. CTENeHHbIe pAIbl: pa-
Jyc, MHTepBaj, 00JacTh cxoauMocTu. CBoiicTBa cTeneHHbIX psanaoB. Panel Teinopa u Makio-
peHa: CBOICTBA, YCIOBUE CXOAMMOCTH PsiJia K MCXOAHOM (PYHKIIMH, OCHOBHBIE pa3niokeHus. Pas-
J0’)KeHue QYHKIMH B psAl MakiopeHa ¢ MOMOIIbI0 OCHOBHBIX pa3ioxeHui. [ 1TaBHOe 3HaueHue
¢ynkuuu. OxBuBaneHTHbe (yHKuuu. [Ipumenenue panos Teiiopa 1 MakiopeHa i BbIYKC-
JICHUS MIPENEIIOB.

5. 3akio4ennue.

Hcnonp30BaHne MaTEMATUYECKUX METO/I0B B IPAKTHUUECKOH 1€ATEIHHOCTH.
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4.00béM yueOHOH TUCHUILINHBI

1-p1if ce- 2-0li ce- 3-wmii ce-
Bcero
MeCTp MECTp MECTp
Buet yacOHoi padots! 3ag Ak. | 3au. ﬁ;} 3au. | Ak. |3au. | Ak.
e/l gyac. | en. e/l yac. | e. gac.
O01as Tpya10eMKOCTh AU CIIUTLIH- 15 540 |5,0 18 | 4,0 144 60 | 216
HBI 110 Y4eOHOMY IUIAHY 0 '
AYJAUTOPHBIE 3aHATHSL: 6,0 216 | 2,0 72 12,0 12 2,0 72
Jlexiuu (JIek) 3,0 108 | 1,0 36 [1,0 36 1,0 36
[Tpaxtrueckue 3ansatus (I113) 3,0 108 | 1,0 36 | 1,0 36 1,0 36
CamocrositesibHas padora (CP): 6,0 216 | 2,0 72 12,0 12 3,0 | 108

CamocTosTenpHOe u3ydenue pazzaenos | 6,0 216 | 2,0 72 12,0 72 3,0 | 108
JUCIATIIUHEI

Buabl KOHTPOJIA:

3auér - - + + - -

IloAroToBKa K IK3aMeHY 2,0 12 1,0 36 1,0 36

AHHOTanua padoyeil nporpammal Aucuunnubl «Madpopmarukar» (b1.66)

1.leap AUCHMIUIMHBI — PUOOpETeHUE 0A30BBIX 3HAHUN O COBPEMEHHBIX MH()OPMAIIHOH-
HBIX TEXHOJIOTHMSX, & TAaKK€ YMEHUH U NMPaKTHMYECKHX HABBIKOB B 00JacTH MH(OPMATHKH, HC-
MOJIb3YEMBIX TPH PEUICHUHM HAYYHBIX W TMPAKTHUYECKUX BBIUMCIUTENBHBIX 331ad CTyIECHTaMHU
BCEX CHELHATbHOCTEH.

2.B pe3yabTaTe H3y4YeHHUs] JUCHHMILVIMHBI 00y4aloLIUiica M0 nMporpamMMe dakajlaBpua-
Ta J0JKeH: 00J1afaTh CIeAYIOIIMMU KOMIETEHUHUSIMH: CIIOCOOHOCTBIO OCYILECTBIISATH MOMCK,
XpaHeHue, 00paboTKy 1 aHamu3 HH(OOPMAIMK U3 Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, Mpe-
CTaBIATH €e B TpeOyeMoM ¢opmare ¢ MCIOJIb30BaHUEM MH()OPMAIMOHHBIX, KOMIIBIOTEPHBIX U
cereBbix TexHosoruii (OITK-1); crocOOHOCTHIO MOHUMATH 3HAUCHHE WH(OPMAIIMU B Pa3BUTUH
COBPEMEHHOTr0 NH(OPMALIMOHHOTO O0IECTBA, CO3HAHUEM OMACHOCTHU M YTPO3bl, BO3ZHUKAIOIIEH B
3TOM TIPOIIECCEe, CIIOCOOHOCTBIO COOIFOAATh OCHOBHBIC TpeOOBaHUS MH(OPMAIIMOHHOMN Oe3omac-
HOCTH, B TOM YHCJIe 3alIUThl rocyaapctBenHol TaiiHbl (OITK-4); BnageHneM OCHOBHBIMH METO-
JlaMH, CII0CO0aMM M CPeICTBAMU MOJIyUYEHUs], XpaHEHUs, epepaboTKu MHPOpMAIUH, HaBbIKAMU
paboThl ¢ KOMITBIOTEPOM Kak cpeacTBoM xpaHenus uHdopmarpu (OITK-5); cocobHOCTRIO pa-
0oTath ¢ MH(pOpMarImei B r00a1bHBIX KOMIBbIOTEPHBIX ceTsax (OK-11).
3uamu: cBoiicTBa MH(MOpPMAIMH, CIOCOOBI €€ XpaHeHHs U 00pabOTKU; CTPYKTYpPY, MPUHIIMIIBI
paboTHI ¥ OCHOBHBIE BO3MOKHOCTH DBM; TOMOJIOTHIO M apXUTEKTYPY BBIUMCIUTEIBHBIX CETEH;
NPUHIUIBI aJjpecalliy MoJIb30BaTeNlel, KOMIBIOTEPOB M PECYpcoB B ceTu MHTEepHeT; pa3iuyarhb
u pacmdpoBsBaTh [P — aapec, JoMeHHOE UMSI KOMIIBIOTEpA; CTPYKTYPY, MPUHIIUATIBI paOOTHl U
OCHOBHBIE BO3MOXXHOCTU OBM; OCHOBHBIE THIBI AJTOPUTMOB, S3BIKH IMPOrPAMMHPOBAHUS;
CTaHJapTHBIE MPOTrPaMMHBIE OOecriedeHHs] CBOe NMpo(decCUOHATBHON AEATEIbHOCTH; allrOpPHUT-
MBI PELICHUs] HETMHEHHBIX YPaBHEHUH; alTOPUTMBI OJTHOMEPHOI ONTUMHU3AINY;

Ymemw: mucaTh U OTJIaKUBaTh nporpamMmsl Ha VBA 1o pa3zpaboTaHHBIM aqropuT™MaMm; rpume-
HATh METO/Ibl MaTeMaTH4YeCKOW CTaTUCTUKHU I PELIeHHs KOHKPETHBIX 3aJad; MCIOJb30BaTh
MaKeTHl MPUKIATHBIX TPOTPaMM MPH JalibHEHIIIeM 00yIeHUH 1 TPAKTUIECKOH eI TETbHOCTH.
Brnademw: HaBbIKAaMH CaMOCTOSITEIILHOTO PELICHHS 33/1a4 Ha KOMITbIOTEpE, BKIIIOYAIOIIUE MOCTa-
HOBKY 3aj[aud, pa3paboTKy aJrOpuTMa U OLEHKY ero 3(()eKTUBHOCTH METOJlaMU MaTeMaTh4e-
CKOM CTAaTHUCTUKHU JUId 00pabOTKH 3KCIIEPHUMEHTa; METOAAMHU peaju3alii aJrOpUTMOB Ha KOM-
nbIOTEpax.
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3.Kpartkoe cogepxxanue 1uCUHMIIUHBI:
1. Apxumexkmypa KOMnbIOMEPOE U KOMNLIOMEPHBIX Cemell

® LCTOpUS Pa3BUTHUS BBIYMCIUTENBHON TEXHUKHU U NIEPCOHANBHBIX KOMIbIOTEPOB. KpaTkas
UCTOpPHUS Pa3BUTHUS BBIUUCIUTEILHON TEXHUKU U MepCOHaNIBbHBIX KomibioTepoB (I1K). Beruucnu-
tenbpHas mammHa @oH-Heiimana u mammna Trropunra. Pazpabotku HopGepra Bunepa;

e apxurtektypa IIK, annapatusie cpeacta [1K. Mcnonb3yembie CUCTEMBI CUUCICHUS, dJ1e-
MEHTBI MaTeMatudeckoii ioruku. O6mee npeacrasienue o [1K u ux Bo3moxkHoctsax. OyHKIMO-
HanbHas cxema [IK, maructpansHo-MoaynbHbIN npuHuun nocrpoenus [1K. Annaparssie cpea-
ctBa IIK: Mukpomnpoueccop, onepaTuBHas U K3II MaMsTh, BHEIIHAA aMATh, INUHBI aapeca, Ko-
MaHJ U JAaHHBIX, TAKTOBBIA reHeparop. IIpuHIMII OTKPBITOW apXUTEKTYphl: CUCTEMHAs ILIMHA,
paspsaHocTh. [lepudepuiianie ycrpoiictBa I1K: kimaBuaTypa, Mbllllb, MOHUTOP, MPUHTEP H .
OcCOOeHHOCTH TIpEe/ACTaBICHUS JAHHBIX Ha MamMHHOM YypoBHeE. [IpenmymectBa mudpoBoro
npeicTaBiIeHns HHPOPMALUU Iepesi aHAJIOTOBBIM IPEACTABICHUEM: BBICOKOE Ka4eCTBO 3allUCU
U 0TOOpakeHus: MH(pOpMAINK, MPOCTOTA M HAACKHOCTh AYOIUpOBaHUS (KOMMPOBaHU) HHPOP-
Manuu 0e3 morepu kauectBa. CHCTEMBbI CUMCIECHUS (IecITUYHAsI, TBOMYHASI, BOCbMEPUYHAs, IIIe-
CTHaJlaTepuyHasi), IpaBuia MepeBoAa U3 OAHOM CUCTEMbI B APYryr0. DJIEMEHThl MareMaTuye-
CKOM JIOTUKH: TIOHATHUS (POPMATIbHON JIOTMKH, OCHOBHBIC JIOTHYECKHE ONIepaIlii U (POPMYJIBIL, JO-
ruyeckue ocHoBbl pabotsl [1K;

® KOMITBIOTEPHBIE CETU: TOIIOJIOTUU CETEH, X XapakTepucTHKU. KoMmmnbroTepHas ceTh - co-
BOKYITHOCTh KOMITBIOTEPOB M Pa3IMYHBIX YCTPOUCTB, 00eCTieynBarOUX HH()OPMAIIOHHBIN 00-
MEH MEX/1y KOMIIBIOTEpaMHU B CeTU 0e3 HCII0JIb30BaHUs KaKUX-TM00 MPOMEXYTOUHBIX HOCHUTE-
neii napopmanuu. Tononoruu ceTei: 3Be3aHas1, IUHHASA, KoybleBas. CeTr 3aKphITOTO TUIA: JIO-
KaJbHbIE M paclpesieJIeHHbIe CETH, KOpIOopaTUBHbIE ceTH. [IporpaMMHO-TeXHHYECKOe obecreye-
HUE: aJanTtep, KOTOPBIM YIPABISETCS CHENMAIBHONW IPOrpaMMOW ApalBEpOM; OIlEepallOHHas
cucTeMa, YNpaBIAOLas KOMIBIOTEPOM, HPEJOCTaBIIAIOLIMM PECYpPChl; MPOTOKOIBI - 0COObIE
SI3BIKM, Ha KOTOPBIX oOMeHuBaroTcsi nHpopmarmeir komnbiotepsl B cetu (TCP, TCP/IP, UDP).
['mobanbHble cetn paznuunoro macmrada (WAN —Wide Area Net, MS Network u Internet).
Bo3moxxnoctu cetu MuTepHer. DnekTponHas moura. Jloctyn K MHOOPMAIMOHHBIM PECypCaM.
Cucrema TenexkoHdpepeHun. Anpecanus 1 IpoToKoiibl B IHTEepHeT;

® MyJIbTUME/MA — JIUAJIOroBasi KOMIIbIOTEpHAsl CUCTEMa, 00eCIeunBaolias CUHTE3 TEKCTa,
rpaduku, 3ByKa, peud M BHUJEO. Y CTPOMCTBAa MyJbTUMenua. TpeboBaHUS K MYJIbTUMEIUWHBIM
CpeAcTBaM KOMIIbIOTEpOB. PacimpeHHble BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uH(popMaluu (KOMIbIOTEpHAs aHUMalMsl, MoaAu(UKaIsI n300pakeHul, TpexMepHas rpaduka).
MynsTuMenniiable porpaMmMsl. [Iporpammsel peakTHpoOBaHMs, MOHTaKa 3ByKa W BUAEO. Bu-
JI€0-PEelaKTOPbI, MOAYIH cHEIPP(PEKTOB, MOHTAXKHbIE CTYIUU. DIIEKTPOHHBIE MPE3EeHTAIH (OC-
HOBHbIE BO3MOXHOCTH MS PowerPoint), sTansl co3gaHus npe3eHTaluui, CTpyKTypa Npe3eHTa-
WA 1 0COOEHHOCTH pabOThI C PEIAKTOPOM.

2. IIpozpammmnoe obecneuenue

® CTPYKTypa OIEpPAI[MOHHBIX CHUCTEM, MaKeThl MPHUKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpecTB. CHCTEMHOE U TPUKIIATHOE TPOrpaMMHOE 0OecrieueHne
[TK. O630p oneparmonnbix cucteM (OC). [Tpuniunst co3ganus u coctaB OC: aapo, uHTepdeiic,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneHeni mpusimn moctpoenus. Cpena
WINDOWS: okHa, UX 3JI€MEHTHl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Spneikn u pabota ¢ HuMu. [lanku: co3maHue, epenMEeHOBaHKE; KOMPOBAHUE U
nepemenieHrne 00beKTOB (ManoK M SPJbIKOB), yaajgeHue o0bekToB. Kop3uHa u ee HazHaueHUe.
Hacrpoiiku WINDOWS: nara u BpeMs, HaCTpoOiiKa MBIIIH, dKpaHa. DJIEMEHTHl TEXHUYECKOTO
cepauca IIK: ycraHOBKa OnepaniMOHHONW CHCTEMBI, CO3AaHUE MHAWBHYAJIbHOM ONEpaliMOHHOM
Cpelbl MOJIb30BaTeNs, MOAJEPKKA LETOCTHOCTH MH(POpPMAIUH, pacHIMpEHUE U MOJEpPHHU3AIMUSL
KOH(UTypaluy anmapaTHbIX U MPOrpaMMHBIX CPE/ICTB

e TexcroBelil pegaktop WORD, penaktopbl MaTeMaTudeckux U XuMudeckux gopmyi. Oc-
HOBBI HCIIOJIH30BaHUSI TIPOTpaMM OOIIETO HazHAYeHUs (KpaTKui 0030p) Ha MpUMepax TEKCTOBO-
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ro peapakropa WORD, penakTopoB mMareMaTHYecKHMX M XUMHUUecKuxX (opmyin. OcobeHHocTH
tekcTtoBoro peaakropa WORD. Beon u penaktupoBanue Tekcta. KonupoBanue u nepeMelieHue
00BeKTOB, paboTta ¢ Tabmunamu. Bei6op Buaa, pasmepa mpudta, popMaTupoBaHHE CUMBOJIOB U
a63aneB. KonupoBanue gopmara. OcoOeHHOCTH CO3aHMs CChUIOK, oriaBieHuid. Co3gaHue Jno-
KYMEHTOB Pa3IHYHbIX (OopM (CTaHAAPTHBIX M HECTaHAAPTHHIX). Mcrons30BaHuEe peaKkTopa Ma-
TeMaTH4ecKuX (opMys B TEKCTOBBIX AOKyMeHTax. Pemakrop xumuueckux Gopmyii, Ha3HaAUECHUE
1 0cobeHHOCTH paboThl. KonmupoBanue XUMU4IecKuX (POPMYyIT B TEKCTOBBIE TOKYMEHTHI.

e Cucrema ynpasienus 6a3amu gaHHbix ACCESS: cozmanue monb3oBatensckux CYB/,
dbopMupoBaHue 3ampocoB, ot4eToB U (hopm. MHPopmanmonnsie cuctembl. CUCTEMBI yrpaBlie-
Husi Oankamu U Oa3amu AaHHBIX. PensiiionHas mozenb AaHHbIX. CTPyKTypa 3alucH, METOIbI
nocryna K uHpopmanuu. O6mMen nanuabiMu ¢ apyrumu npuiiokeHusimu WINDOWS: tekcToBbI-
MH pelaKTOpaMHU M 3JIEKTPOHHBIMH TaOnumamu. Pensmuonnas 6aza qanasix ACCESS. I'maBHOE
OKHO, MEHIO KOMaH/I, TaHeJIb HHCTpyMeHTOB. Co3/laHue U OTKphITHE 0a3bl JaHHBIX. BBOJ U pe-
JAKTUPOBAHUE JAHHBIX B PEKUME TAOJIULIBI U peKUMe KOHCTPYKTOpa. DopMUpOBaHHE 3aIIPOCOB.
3anpockl MPOCThIE ¥ MHOTOTAO0IHYHBIC, 3ampochl ¢ ycinoBusMmu. Co3gaHuEe OTYETOB M (HOpPM.
Texnomnorus peanu3anuu npocreimux 3anay cpeactsamu CYbJ[ ACCESS.

e Pemienue BBIUMCIMTENBHBIX 3a1a4 ¢ ucnoib3oBanueM EXCEL: oOpaborka Tabmwui, mo-
CTpOocHHE TpauKOB W IUarpamMM, BBIYHCICHUE MATPUYHBIX BbIpaKeHWH. Ha3HaueHue siek-
tpouHbix Tabnun (MS EXCEL). Ocobennoctu Tabauunoro mpoueccopa EXCEL u ucnonb3oa-
HHUE ero /s peueHus WH()OPMAIMOHHBIX U WH)KEHEpHBIX 3a1ad. Texnuka padorer ¢ EXCEL.
Oxkno EXCEL. AGcomoTHas 1 OTHOCUTENbHAS aapecainus. Beigenenne sueek, nepeMenieHme mo
pabouemy mucty. Pacuer mo opmymnam. Konmposanue popmyin. [Toctpoenue rpadukos. Pacuer
(GyHKIIMOHAIBHBIX 3aBUCHMOCTEH U MOCTpOeHUE Tpadudeckux n300paskeHUi ¢ UCTIOIb30BaHUEM
crangaptHeiXx pyaxnuit EXCEL u mactepa ¢pynkuumii. [loctpoeHne moBepXHOCTEH € HCIOIB30-
BaHUEM MacTepa nuarpamM. Pabora ¢ tabnmunamu. @opmatupoBanue, opopmiienue tadbnuu. Yu-
CJIOBBIC U TIOJB30BaTeNbekue (hopmarbl. CBogHbIe TabmuIel. [locTpoenue muarpamm. Paspabot-
Ka ¥ peaym3aiys MpOoCTEHIITNX aITOPUTMOB C UCIOJIb30BaHueM Bo3MoxHocTen EXCEL (Haxox-
JIEHUE MAaKCHMAJILHOTO (MUHHUMAIBHOTO) 3JIEMEHTA BEKTOpAa M MATPHIIBI, HAXOXKICHUE CYMMBI
3JIEMEHTOB BEKTOpPa U MATPUIIbI, BHIYUCICHIE MATPUUHBIX BBIPAXKECHHI).

3. Anzopummul u 0CHOBbL NPOZPAMMUPOCAHUSA

® AITOPUTMBI, TUTIBI anropuTMOB. [ToHsTHE anroputma u ero cBoictBa. CrocoObI 3amucu
anropuTMOB. MOAYNBbHBIN MPUHIUI TOCTPOCHUS AJITOPUTMOB U MTPOTPAMM.

o XapaKTEepUCTUKH SI3BIKOB MporpaMMupoBaHus. OCHOBHBIC CTPYKTYPHI M TIPHHIIUIIBI
CTPYKTYPHOTO MPOTrpaMMHUpPOBaHus WLToCcTpalusa. CTpyKTypHOE MPOrpaMMHUPOBAHHE, €T0 OCO-
O6erHocTu. TexHONMOTUs 00BEKTHO-OPHUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS; CBONCTBA S3BIKOB:
HACJICJIOBaHWE, HHKATCYJIAIUS, ToauMophu3M. [IOHATHS SI3BIKOB: KIIACCHl U OOBEKTHI. DBOJIO-
1Us ¥ KiIaccuUKalus S3bIKOB MPOrpaMMHUpoBaHusl. [IOHATUS TpaHCIALNUU, KOMITUISAIUU, WH-
TepIpeTaIy, UX pa3indus. ba3oBeie aAITOPUTMUIECKHE KOHCTPYKITHH (CIIeI0BaHNE, BETBICHHE,
MOBTOPEHHE), IPUMEPHI UX peanu3anui. OCHOBHBIE KOHCTPYKIIMHU SI3bIKOB TPOrPaMMHUPOBAHUS.
SI3BIKM TIPOTPaMMUPOBAHUS BEICOKOTO YPOBHSL.

¢ BrruncnuTenbHble alrOPUTMBI U MPOTpaMMHBIE peanu3anuu Ha VBA nns oOpaboTku
uHpopmanuu [Iporece pemenus 3agad Ha KommbioTepax. [IporpamMupoBanne Ha si3bike VBA:
OCHOBHBIC OTIEPATOPHI SI3bIKA, MPOIeayphl u GpyHKIuH. Pa3paboTka n peamusanus MpoCTeHImX
ANTOPUTMOB 00pabOTKH MH(pOpMAIUH (pElIeHre 33a4 ¢ OJHOMEPHBIM U MHOT'OMEPHBIM 00be-
MOM HH(popMaIum). UrcieHHbIe MEeTO/IbI aHAJIN3a OJJTHOTO HEJIMHEHHOTO YpaBHEHHS: TTOUCK KOP-
HEl, perieHne 3a/1a4l OJHOMEPHON ONTHUMH3AINH (HAaX0XKACHUE TOUYeK MaKCUMyMa M MUHIMYMa
byHKIMM). MeToabl CTaTUCTHYECKOH 00pabOTKH pe3yabTaTOB M3MEPEHHI OJHON BETUYMHBIL:
BBIUMCJICHHE TOUYCUHBIX (CPEIHETO0, TUCTIEPCHH, CTAHIapTa) U MHTEPBAIBHBIX OIICHOK CIy4YailHON
BEJIMYHHEI.

4. 3awguma ungopmayuu

AJNTOPUTMBI 3aIIUTHl UHPOPMAIIUK: METOJIBI 3aIUTHI, KOMITBIOTEPHBIE BUPYCH 1 OOpHOa ¢
HuMu. [loHsATHE 0€30MaCHOCTH KOMMBIOTEPHOW HH(OpPMAIMH: HAJSKHOCTh KOMIBIOTEpA, CO-
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XPaHHOCTh JaHHBIX, 3alIUTa OT BHECEHUS M3MEHEHUI HEYIOJTHOMOYCHHBIMH JTUI[AMH, COXpaHe-
HUE TaiHBI MEPETTMCKU B AJIEKTPOHHON ceTH. MeToabl peau3aiy 3auuThl HHOOPMAIHH: TIPO-
rpaMMHBIE, anmapaTHbIe, OpraHU3aluoOHHbIE. VICTOpHS BO3HUKHOBEHUS BHPYCOB M aHTUBHUPY-
coB. CriocoObI 3apakeHus, 3auUThl U 00psObI ¢ BUupycamu. OCOOCHHOCTH PabOTHI aJrOPUTMOB
BHUPYCOB: PE3UJICHTHOCTh, OTUMOPHUYHOCTh U camomudpoBanue. KoMmmIbIOTEpHBIE BHPYCHI,
ux cnenuduka u antuBUpycHbie porpammel (Kacnepckumii, Dr. Web, Avast, AVG). CriocoOb1
mu@poBaHus U Niepenadn HHPOPMAIUHU Ha NanbHUE PacCcTOSHUSA. OTKPBITHIA U 3aKPBITHIA KO-
yn mudposanus. JedparMenTarys qucka.

4.00b€éM yueOHOH THCHUILIUHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.
OO011asi TPY10€MKOCTh TMCHUIIMHBI M0 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHSL: 15 54
Jlexmn (Jlek)
JlabopaTtopusie 3anstus (JI3) 15 o4
CamocrositesibHas padora (CP): 15 54
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 1,5 54
Buabl KOHTpOJIA:
3a4éT ¢ omeHkKoM - -
IloAroToBKa K IK3aMeHY 1,0 36

AHHOTanuUs padoyeil nporpaMmmbl JucHMILIMHBI «Pu3uka» (b1.67)

1.1eab0 AMCHUILUIMHBI SBISIETCS MPHOOPETEHNE CTYAEHTAMH 3HAHUU 10 OCHOBHBIM
pazzaenaM GU3NKU U YMEHHIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX THUCIUIUIMHAX.

2.B pe3yabTare M3yYeHHMs AUCHUILUIMHBI 00y4alOUIUIicA MO MporpaMMe O0akaJjab-
pHuaTa J0JKeH: 001a/laTh KOMIIETEHIIUSIMHU: CIIOCOOHOCTHIO MU TOTOBHOCTHIO MCIOJB30BaTh OC-
HOBHBIE 3aKOHBI (PH3HKH B MPO(PECCHOHANBHOM IS TENbHOCTH, IPUMEHATH METOABI M MOACIHPO-
BaHHME I TEOPETHUYECKOrO M JKcrepuMeHTtanbHoro uccienosanus (OITK-2); crmocoOHOCThIO
UCTIOJB30BAaTh 3HAHUS O COBPEMEHHOW (U3MYECKOW KapTUHE MHUpA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHU BEIIECTBA ISl MOHUMAHUS OKPYKAIOIIET0 MUPA U SIB-
aenunii ipupoabl (OITK-3); crmocoOHOCThIO K camoopraHu3anuu u camoodpasosanuto (OK-7).
3uamoy: (puznyYecKkre OCHOBBI MEXAaHUKH, (GU3UKU KOJIeOaHUH M BOJIH, 3JEKTpUYECTBA M MarHe-
TU3Ma, DIIEKTPOAMHAMHUKH, CTATUCTHUECKOW (M3UKKM W TEPMOJAMHAMHKH, KBAaHTOBOH (H3HKH;
CMBICIT (DyH/IaMEHTAJIBHBIX (PU3MUECKUX 3aKOHOB, IPUHIIMIIOB U MOCTYJIAaTOB; UX (GOPMYJIUPOBKU
¥ TPaHUIIBl TPUMEHUMOCTH; CBS3b MIMPOKOTO Kpyra (pU3MUECKUX SBICHUH ¢ (yHIaMEHTaIbHbI-
MU MPUHLIUIAMU ¥ 3aKOHaAMH (PU3UKU; OCHOBHBIE METOJIbl PELICHHs 3ajjau 10 OMHCaHUI0 (PpU3H-
YECKUX SIBJIEHUI; METO/Ibl 00pabOTKH pe3yabTaToB (PU3MUECKOTr0 IKCIEPUMEHTA.

Ymems: npuMeHATh TEOPETUUECKHUE 3HAHUS M HKCIIEPUMEHTAIbHBIE METO/IbI UCCIIE0BaHMS IPU
pelieHny npodeccoHabHBIX 3a/1a4; MPOBOJUTH Pacu€Thl, OCYIIECTBISATh aHAIN3 U Ha OCHOBE
3TOTrO Jie71aTh 00OCHOBAHHBIE BBHIBO/IbI; aHAIM3UPOBATh PE3yIbTaThl HAOIIOIEHUH U SKCIIEpUMEH-
TOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB M NMPUHIUAIIOB (U3UKH; OMPEIEIATh XapakTep Gpu3nde-
CKUX TPOILIECCOB MO KOMIUIEKCY 3KCIEPUMEHTAIbHOW HMH(OpMAIMM MpU MOMOIIU TpadUKOB,
TaONHI] ¥ ypaBHEHH; MPEACTABIATh 00paOOTAaHHYIO SKCIEPUMEHTAIBHYIO U TEOPETUUYECKYIO
UHOPMaLIMIO B YCTHOM M MUCBbMEHHOM (hopMe, B TOM YHCIIE C MCIIOJIb30BAaHUEM COBPEMEHHBIX
KOMITHIOTEPHBIX TEXHOJIOTHIA.

Brnademw: HaBbIKaMH pabOTHI C IUPOKUM KPYyroM (pU3UYECKUX MPUOOPOB U 000PYIOBaHMS;, Ha-
BbIKaMH 00OCHOBAHHS CBOMX CY)KICHHI U BBIOOPA METO/IA UCCIIETOBAHHS.

3.Kpartkoe cogepxxanue JuCHMIIIHHBI

Cemectp 2
Beeoenue
[IpeameTt ¢usnku. MeTobl GU3HUECKOTO HUCCIICIOBAHUS: OIBIT, TUTIOTE3a, IKCIIEPUMEHT, TEO-
pusi.

1. Quzuueckue ocroevl mexanuku
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[Ipeamer kunematuku. I[lepemenienue, ckopocTb, yckopeHue. Kunemarnueckue XapakTepucTu-
KM BpallaTEJIbHOTO JBM)KEHMS. 3aKOoHbl HblOTOHA. 3aKOH BCEMHMpPHOIO TAroteHus. [[BukeHue
TeJa NEPEeMEHHOM MacChl. 3aKOH BCEMUPHOTO TATOTEHUS. J[BID)KEHHE Tejla IEPEeMEHHON MacChl.
VYpaBaenus Memepckoro. @opmyna [lnonkoBckoro. Yopyruii U HEynpyruid yaapbl IIapoB.
MoOMEHT HHepLUMH MaTepUaIbHOM TOYKHM M TBEpAOro Tena. KuHemaTuka rapMOHMYECKUX KOJle-
Oanuii. IuddepennmansHoe ypaBHeHHE rapMoHndYeckux Kosebanuii. [ToHsTHE 0 3aTyXammux u
BBIHYXJ/ICHHBIX KoJieOaHusx. BomHoBOe ABMKEeHUE. BOHBI MPOIOJIBHEIE U MTOTICPEYHBIE.
2. OcHo6bl MONIEKYAPHOU (hu3uKu
DNeMEeHTHI TePMOIUHAMUKH U (hU3HUECKON KuHETHKU. M eanbublit ra3. Pacnpenenenne bonbir-
MaHa 1 ero obmedu3nueckuii cMpica. PeanpHblii ra3. Ypasuenue Ban-nep-Baansca. Tepmoau-
HaMHYeCcKHil MeTo/] B pusuke. PaBHoBecHbIe cocTosnus. Hayana repmoannamuku. Lukisl. DH-
TPOMHS M €€ CTAaTUCTUUYECKOEe ToJIKOBaHUE. SBieHue nepenoca. uddysus. 3akon duka. Terto-
poBoAHOCTh. 3akoH Dypbe. BHyTpeHnHee Tpenue (Bs3kocTh). 3akoH HbroToHA.
3. nekmpocmamuxa u ROCMOAHHBLI INEKMPUYECKUTL M OK
3akon Kynona. Teopema Octporpazackoro-I'aycca. {unosnb. JusnekTpuky B 31€KTpoCTaTUYEe-
CKOM I10JI€.

Cemectp 3
1. Dnekmpomaznemusm
3akon Amrnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenna. Maruetuku. 3J1eKTpoMarHuTHAst
MHAYKLIUA. YpaBHeHHe MakcBea.
2. Onmuka
Untepdepentus BonH. Judpakuus BonH. [lonspusanus BonH. TernoBoe uznydenue. 3aKoH
Kupxroda. ['mmoresa [Tnanka. KBanToBOE 00BsICHEHHE TEIIOBOTO M3MydeHU. DPdekt Kom-
ntoHa. Snepnas monens atoma. [loctynarer bopa. Atom Bogopoaa no bopy.
3. Dnemenmol Keanmoegou huzuxku
I'unoresa ae bpoitns. Bonnosoe ypaBHenue Ilpennnrepa ajis cralimoHapHbIX COCTOSSHUNA. OmbI-
Tl LlITepHa-I'epinaxa. MHoroanekTpoHHbIi atoM. Dddekt 3eemana. [Tpunmun [Taymu. KBanTo-
BbI€ CTaTUCTUYECKHE pacnpeneneHus boze-Oitnmreitna u ®epmu-/upaka. OoHOHBI. 3aKOHBI
Jebas u DitHireliHa. XapaKTepUCTHKU spa: 3aps]l, Macca, SHEPTus CBA3U HYKJIOHOB. SepHble
peakunn. yHaamMeHTalIbHbIE B3aUMOACICTBUS U OCHOBHBIE KJIACCHI JIEMEHTAPHBIX YACTHULL.
4.00beM yueOHOH TUCHUIIUHBI

Bcero 2-0i1 ceMecTp 3-uit cemecTp
Bunpt yueOHoi paboThI 3au. Ak. | 3au. Ak. | 3au. AK.
el yac. | en. yac. | en. yac.
Oo6mas Tpyaoemkocts qaucuuniauabl mo | 10,0 | 360 4.0 144 6.0 216
Y4eOHOMY IIaHY ’
AyAUTOpPHBIE 3aHATHS: 4.0 144 15 54 25 90
Jlexruu (JIek) 15 54 0,5 18 1,0 36
[Tpaktnueckue 3anstus (I13) 15 54 0,5 18 1,0 36
Jlaboparopusie 3ansaTus (J13) 10 |36 0,5 18 0,5 18
CamocrositesabHas padora (CP): 4.0 144 15 54 25 90
CamocTosTeTbHOE U3YUYEHHE Pa3/IeNOB 15 54 25 90
IMUCIUTIIINHEI '
Buabl KOHTpOJIA:
3a4éT c omeHKoOM - - - - - -
IloaroroBka K 3K3aMeHy 2,0 12 1,0 36 1,0 36

AHHOTanus padoyeil NPOrpaMmMbl AUCHUILIMHBI «O01Ias U HEOPraHUYecKasi XUMMA»
(b1.B8)
1.Heasto qucuuniaunbl "OOImas 1 HeOpraHUYecKas XuMus'" SBISIETCA KPaTKOe, HO CTPO-
roe M3JIoKeHHe HanboJiee 3HAYMMBIX JJISi XUMHH TE€OPETUUYECKUX MOHATUI U 00y4yeHHue CTyIeH-

15



TOB MX HCHOJb30BAHUIO HAa OOIIMPHOM MaTepHaje HEOpPraHHYeCKOW XUMHH B Takoi ¢opme,
YTOOBI 3TO UCIIOIB30BAHUE MOKHO OBLJIO HHTEHCUBHO MPOJIOJKATh BO BTOPOM CEMECTPE B Kypce
HEOPraHWYECKOM XUMUHU U J1ajiee B Kypcax aHAIMTUYECKOW U OpraHu4eCKOM XMMHUH, U, HAKOHELl,
pacuIMpuTh U YriIyOUTh B Kypce GU3HUECKON XUMUU U TEOPETUUECKUX pa3jeax CHelHalbHbIX
JUCLUIUINH.

2.B pe3yabTare M3ydeHHsi JUCUMILIMHBI 00y4Yalouuiicsi Mo mporpamme 0akaJiaB-
puaTa A0JKeH: 00JIafaTh CIEAYIONIMMU KOMIIETCHIIMSAMU: CIIOCOOHOCTBIO K CaMOOPTaHU3aIuu
u camoobpasoBanuio (OK-7); criocoOOHOCThIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCLUUIUIMH B IPOPECCHOHATIBHOMN AEATEIIbHOCTH, IPUMEHSATh METO/IbI Ma-
TEMAaTUYECKOr0 aHAJIW3a U MOJEIIMPOBAHHUSA, TEOPETUUECKOTO U IKCIIEPUMEHTAJIbHOIO UCCIE0-
Banus (OIIK-2); cmocoOHOCTHIO HCIIONB30BATh 3HAHMS O COBPEMEHHOUW (PU3MYECKOW KapTHUHE
MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUM BEIECTBA JJI TOHUMaHUS
OKpy>karoliero mupa u sienuit npupoast (OIIK-3); BiaeHneM OCHOBHBIMU METOJIaMU 3aIUThI
MIPOU3BOJCTBEHHOI'O IIEPCOHAIA M HACEJIEHUSI OT BO3MOXXHBIX IIOCJIEACTBUM aBapuid, Karact-
pod, cruxuiinbix Oeactauii (OITK-6).
3Hamb: OCHOBHBIE MOHATHS U 3aKOHBI XMMHUH; OCHOBHBIE IIOJIOKEHUSI TEOPUU CTPOCHUS aToma U
BELIECTBA; OCHOBHBIE MOJOXKEHHUS TEOPUH PACTBOPOB; OCHOBHbIE MOJIOKEHUSI XUMUYECKON KHHE-
TUKHU U TEPMOJUHAMUKHI
Ymempw: BBIONHATD CTEXMOMETPUUECKUE PACUETHI; ONPEAEIATh CTPOEHUE aTOMa U TUIl XUMUYe-
CKOM CBSI3U; XapaKTEPU30BaTh CBOMCTBA 3JIEKTPOJIUTOB;

Braoemu: HaBbIKaMu BBIIIOJHEHHS] TEPMOIMHAMUYECKUX U KHUHETUUECKUX PAaCUETOB; BBIITOJIHATh
XUMUYECKUM 3KCIIEPUMEHT.

3.Kpartkoe coaepxxanue TuCUMIIUHBI

Beeoenue (nexuus 1 uac)

OtnuuutenbHble 0cOOEHHOCTH u3yueHus: xumuu B BY3e. HeoOxoaumocTs TBOpUECKOrO OTHO-
HIeHUs K Mo3HaHuo0. OCHOBHBIE HAINPABICHUS MO3HAHUS XUMUU. MecTo XUMHM B Py HayK O
IIPUPOJIE, €€ CBA3b C IPYTMMH €CTECTBEHHOHAYYHBIMM AUCLMILUIMHAMU. Pa3BuTHE MOrpaHUYHbIX
Hayk. [Ipumepsl JOCTUKEHHMI XMMUU U TOTPAHUYHBIX C HEIO HAYK B IOCIEIHUE TOBbL.

Ponsb, 3Hauenne u copepkanue Kypca "Teoperndeckue ocHOBBI XUMHUHU'". OCHOBBI TEPMOIUHA-
MUKH, OCHOBbl KHHETUKH, YUYEHHE O PACTBOpPAX U OCHOBBI CTPOEHUs BEIIECTBA KaK TEOpETHUYeE-
CKH€ OCHOBBI XMMHHU. JIoCTHXKEHUSI B ATUX HAIpaBJICHUAX HccieqoBaHMs. Poiab TepMoanHaMu-
YEeCKUX METOJIOB MCCJENOBaHMSA B Pa3IMYHBIX OOJIACTSX HAyKH (OCHOBHBIE DPa3/ieNbl XUMUH,
ouoxumun, reoxumun). HeodxonumocTs Havyana uzyueHus: xumuu B BY3e ¢ ee Teopernyeckux
ocHOB. llepnonnuecknii 3aKOH U €0 poJIb B U3YYEHUN XUMHH.

Cmexuomempun XumMuuecKux peakyuii u MamepuaibHvle pacuemasl

CrexroMeTpust - y4€HHE O KOJMYECTBEHHBIX U3MEHEHHUSAX MAacCChl BEIIECTB IIPH XUMHUYE-
CKHX PEaKIUsIX, OCHOBAHHOE Ha 3aKOHE COXPAaHEHUS MacChl U aTOMHO-MOJEKYJSPHONU TEOpPHUHU.
Mounp - enMHHLIA KOIMYECTA BEIIECTBA. JDKBUBAICHT. 3aKOH 3KBUBAJIEHTOB. OCHOBHOE COOTHO-
[IEHUE B KOJIMYECTBE PEAreHTOB U NMPOJYKTOB pEaKkLuil, ero MpUMEHEHHUE Ul MaTepHalbHbIX
pacuetoB. CriocoObl BeIpaKE€HHsI KOHIIEHTpALlUi pacTBOPOB, UX IepecyeT ojHa B apyryto. Cre-
XHUOMETPUYECKHUE YPABHEHUS.

Mooynw 1. Ocnogbl mepmoounamuku
Buympennas snepzusn; snmanvnus

Tepmonnnamnyeckas cuctema. CUCTEMBI TOMOTE€HHBIE U T€TEPOI€HHbIE; N30JIMPOBAHHbBIE
cuctembl. DyHKIIUN COCTOSHUS U TApAMETPhl COCTOSHUS. BHYTpeHHSs1 SHEpTHsl ¥ SHTANBINS KaK
(YHKLIUU COCTOSIHUS CUCTEMBbI, MX B3aMMOCBs3b.Temnora u pabora. 3aBUCUMOCTh BHYTpPEHHEH
SHEPrUM M SHTAJBIINM BEIIECTBA OT TeMIepaTypbl. TepMOXUMUS. DHTANBIINU PA3TUYHBIX MPO-
IIECCOB, TEPMOXMMHMUYECKHE YPABHEHUS, BO3MOXHBIE ONEPALUU ¢ HUMH. DHTAJIBIIUK 0Opa3pBa-
HUS M CTOpaHUs BEUIECTB. DHTAIBIIMN PAaCTBOPEHHUs. 3aKOH ['ecca u cneAcTBUs U3 HETO; pUMe-
pBl IPUMEHEHMSI ClIEACTBUNA U3 3akoHa ['ecca. IloHATHE O CTaHIAPTHOM COCTOSTHUM WHIWBH]Y-
anbHbBIX BemlecTB. CTaHIapTHBIE SHTANBINU NpolieccoB. CTaHIapTHBIE SHTANBIIMUA 00pa30BaHUS.
[TpuMeHeHne TaOIMUI] CTAaHAAPTHBIX BEJIMYMH JJIS pacyera SHTAJIBIMA XUMHUYECKUX pPEaKLHUil.
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Kpartkue cBeeHns 00 3KCIIEPUMEHTAIBHBIX METOAAX ONPEAEICHUs SHTAIBIINNA pa3IMYHbIX MPO-
LIECCOB; KAJIOPUMETPHS - DKCIIEPUMEHTAIbHAs! OCHOBA TEPMOJUHAMUKH.
Oumponusn

IIpoueccel caMOIIpON3BOJIBHBIE M HECAMOIIPOU3BOJIbHBIE. [[OHATHE 0 XMMHYECKOU U Tep-
MOJIMHAMUYECKOH 00paTUMOCTH peakuuii. DHTpomus; pa3HooOpa3ue (HU3NIECKOro CMBICIIA ITON
TepMouHamuueckor ¢pyHkiuu. @opmyna Knaysuyca.llonsaTue o Makpo- 1 MUKPOCOCTOSIHUSX.
®opmyna bonbimana. CTanapTHbIE SHTPONMH. 3aBUCUMOCTb SHTPOIIUHU BELIECTBA OT TEMIIEpaA-
Typbl. FI3MEHEHNE SHTPONINHU B Pa3JIMYHBIX NPOLIECCAX. 3aBUCUMOCTb SHTPOIIUU BEIIECTB OT pas3-
JUYHBIX (PAKTOPOB (arperaTHOro COCTOSHUS, CTPYKTYpBI BEIIECTBA, MOJICKYJISAPHOW Macchl U
T.J1.). DHTPONUNUHBIA KPUTEPUN CAMOIPOU3BOIBHOIO MPOTEKAHUS MIPOLIECCOB B U30JIMPOBAHHBIX
cucremax. OnpeeneHre SHTPONHU MTyTeM U3MEPEHHUs TEIIOEMKOCTH, (PU3MUECKUI CMBICT 3H-
tpormii ( S T ) BemectB u 3HTponui ( D S T ) pa3nuvHbIX MpOIEcCcoB.
Ceob00nasn Inepeus

Oneprust ['m66ca u sHeprus I'enbMrosbia kak GyHKIHUN COCTOSHUS CUCTEMBI, UX (QU3U-
YEeCKUU CMBICII. DHTAIBIUIHBIN U SHTPONUIHBIN (akTOpsl mponecca. Dueprus [ modca xak mepa
XUMHUYECKOIO CpPOJCTBA, KPUTEPHUI CaMOIPOM3BOJIBHOIO MPOTEKaHUs IpoueccoB. M3MmeHeHne
sHerpun ['m06ca B pa3nuunbIxX npoueccax. CtanaapTHeie BenuunHbl sHepruu [ m66ca. [Tonarue
O CBS3aHHOW DHEPI'MH, SHTPOIUS KaK Mepa CBA3aHHOW DHEPrUM, Ipuxonsdieiics Ha oquH Kenb-
BUH.
Xumuueckoe pasnogecue

Pa3znuunblie Buapl paBHOBecHs. MICTUHHOE M KaXKyllleecs paBHOBECHs. 3aKOH JEHCTBYIO-
mmx Macc. KoHcTaHTa XMMHYECKOTO paBHOBECHUSI B TOMOTE€HHBIX U I'€TepOreHHbIX cucreMax. K P
u K C, B3aumocBs3b Mexay HUMU. CBs3b koHCTaHT paBHOBecusi K P u K C co crannaptabsiMu
u3MeHeHusAMu sHeprun ['m66ca u sHepruu I'enbMrosbiia; BIMSHUE SHTAIBIUIHOIO U SHTPOIUH-
Horo (akropoB Ha paBHoBecue. [Ipunuun Jle Illarense - bpayna. Biusnue temnepatypsl, 1aB-
JICHWs1, THEPTHOTO Ia3a U KOHLIEHTPALMK PEarcHTOB Ha XuMu4eckoe paBHoBecue. [lonstue ome-
TOJIaX AKCIEPUMEHTAIBHOTO ONPEACICHUS U pacueTa SHTAIbINN, sHepruil [ mb6ca u sHTponmit
pa3IMYHBIX IIPOLECCOB.
Mooyns 2. Ocnoebl xumuu pacmeopos
Obuwue ceolicmea pacmeopoe

WcTunHbIE pacTBOpPHL; MPOIIECCH, COMPOBOXKIatoIMe ux oopaszoBanue. Kparkas xapakre-
PUCTHKA MEKMOJIEKYJISIPHBIX B3aMMOJEHCTBUI B pacTBOpax. Bo/Hble, HEBOIHBIE U CMEIIAHHBIE
pactBopsl. Pabotsr JI.M.Menneneena, 1.A.KabnykoBa B o01acTu Teopun pactBopoB. CoJbBaThI,
cospBaranus. HacelllieHHbIE, HEHACBIIECHHBIE MIEPECHIIIEHHBIE PACTBOPHI. 3AKOHOMEPHOCTH pac-
TBOPEHHUS T'a30B B KUAKOCTSAX, TBEPbIX BEIIECTB B JKUIKOCTSIX, CMEIIEHUE JIBYX XUAKOCTEH.
BnusiHue Ha pacTBOPUMOCTB NPUPOBI BEIIECTB, TEMIIEPATYPHI, JABICHMS, HAIUUUS IPYTUX Be-
IIECTB.
Pa3zbaenennvie pacmeopvl HeINEKMPOIUMOE

JlaBiieHue napa pacTBOPUTENS HaJ pacTBOPOM, TEMIIEpaTyphl KUIIEHUS U 3aTBEPACBAHMS.
3akonsl ['enpu u Paynsa. neanbHble u peanbHble pacTBOpHL. [IoHsATHE 00 aKTUBHOCTH U KO3 (-
¢unuenTe akTuBHOCTH. [IoHATHE O CTAaHIAPTHOM COCTOSTHUM BEILIECTB B PACTBOPE.
Pacmeopwi 3nekmponumoe

DNEeKTPOIUTHl ACCOIMMPOBAHHBIE U HEACCOLIMUPOBAHHbIE, UX 0coOeHHOCTU. VoHHbBIE ac-
COLIMATHI, HEJUCCOLMNPOBAHHBIE MOJIEKYJIbI, KOMIIJIEKCHBIE HOHBI. TeOpHs 3JIEKTPOIUTHYECKON
muccouuanuu Appenuyca. [lonarue 06 anextponuse. CreneHs nquccounanuu. MeToasl onpee-
JIEHUS CTENEeHU aucconuanuu. TepmoanHamuyeckas U "KOHIIEHTPAIMOHHAsA" KOHCTAHTa JUCCO-
nuanuu. CtyneHdaras nucconuanus. 3akoH pasdasnenus OcTBaipaa. BiusHue oqHOMMEHHOTO
MOHA Ha JIMCCOLMAIIUIO aCCOLIMUPOBAHHOTO (c1ab0ro0) JIEKTPOIIUTA.
[Tonsitue o 3aBucumoct D H pacTtBopeHHst coneil OT KOHIEHTpaluu pacTBOopoB. CocTosiHUE
0EeCKOHEUHO pa30aBIEHHBIX PACTBOPOB AIEKTPOJIUTOB, CBOMCTBA PACTBOPOB B 3TOM COCTOSIHUU;
nousitue 0 D H, D G u D S o6pa3oBanus noHoB. CBs3b SHTAIBIIUN PACTBOPEHUS C DHTAIBITUEH
KPUCTAJTIMYECKON PEIIETKH.
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PaBHOBecue B cucteMe, COCTOSAIIEN U3 HACBIILIEHHOTO pacTBOPA 3JIEKTPOIUTA U €r0 KPUCTAIIIIOB.
[Tpou3BeneHne pacTBOPUMOCTUS YCIIOBHE OCaXICHUS U PACTBOPEHUS MAIOPACTBOPHMOTO AJICK-
TPOJINTA.
OKCIIEpUMEHTAIbHBIE METO/bI ONPEAEIECHNUsS] PACTBOPUMOCTH, BBIYMCIEHUE PAaCTBOPUMOCTH Ha
OCHOBE 3HaYCHMUI U3MEHEHUH sHeprun [ nb0ca B mporecce pacTBOPEHUSI.
Teopuu Kuciom u ocnosanuil

Henocrarounocts Teopun Appennyca. Teopus conBocucteMm. ConbBonu3. [IpoTonnas
TEOPHs KHCIOT U OCHOBAaHUM, KOHCTAHTHI KMCIOTHOCTH U OCHOBHOCTHU: 1Kana pK a u pK B . Ku-
cioThl U ocHOoBaHMs bpenctena. Koncranra aBromporonusa pactBopurens. Juddepenupyro-
1€ ¥ HUBEIHUpYIoIIKue pacTBoputTenu. [lonsaTue 06 3eKTPOHHOI TEOPUU KUCIOT U OCHOBAHUIA.
Kucnotsl u ocHoBanus JIptouca.
Tuoponus

PaBHoBecue auccounanuu B xuakou Boje. MoHHoe npousBeneHue Boxsl. [llkama pH.
Cnoco6s1 onpenenenus pH. bydepnsie pactBopbl. ['maponu3 coneit. ['maponu3 mo KaTuoHy u
aHUOHY (B oTAenbHOCTU U BMecTe). CryneHuaTslid ruaponus. [lonubii ruaponns. Koncranra u
CTEMeHb TUIPOJIN3a, CBA3b MEX]y HUIMH U KOHIEHTpanuei pacrBopa. CriocoObl yCUIeHHs U TO-
naBieHus ruapoiinia. O0pa3oBaHue NOJUMEPHBIX IPOAYKTOB IIPU TUAPOIIN3E.
Mooynw 3. Inemenmol 00wielt xumuu
OKucaumenvHo-60ccmanogumenbHyle peaKyuu

OOMeHHbIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu. CTeneHb okucieHus. Bax-
HEHIINe OKHUCIUTENN U BOCCTAHOBUTENHU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHASI AKTUBHOCTH AJie-
MEHTOB M UX COCOUHEHHH u mnepuoguveckuii 3axoH. Kiaccudukanus peakuuid OKUCICHUSA-
BoccTaHOBJEeHMs. (COCTaBlI€HHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMM.
Bnusgnue temneparypsl, KOHLIEHTPALUA PEAreHTOB, UX MPUPOIBL, CPEAbl U IPYIUX YCIOBHH Ha
IyOMHY U HalpaBJIEHHWE MPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MpolieccoB. OKuCIu-
TEJIbHO-BOCCTAHOBUTENIbHBIN 3KBUBAJICHT. DJIEKTPOJAHbIC NOTeHIHANIBI. CTaHJApTHBIE 3JIEKTPOI-
HbIE TOTeHIUaNbl. YpaBHeHne Hepucra. Cs3p n3MeHenus saepruu [ mb6ca B mporeccax ¢ Be-
muunHo DJIC. Kpurepuil caMonpou3BOJIBHOIO MPOTEKAHUS MPOLECCOB HAa OCHOBE 3HAYEHUU
S/C.
CkopocTh XHMMYECKHUX peaKkuil

[TonsiTe 0 XMMHUYECKOW KUHETHKE. DJIeMEHTapHble (OJHOCTAIUMHBIE) U HEdJIEMEHTap-
Hble (CnoxxHble) peakuuu. Knaccudukanus peakuuii. [locienoBaTensHble U napajuienbHble pe-
aKkIMU. MOJEeKyIsIpHOCTh U MOPSAOK peakluu. 3aKOH JEeHCTBUS Macc, KOHCTaHTa CKOPOCTHU pe-
aKIUU. DJEMEHTHl TEOPUM AKTUBHBIX COYIApeHUi. YpaBHeHUE AppeHuyca. DHEPrus aKkTHUBa-
uuu. [lonsTre o nenHeIx peakuusax. Pagukansl. DneMeHTsl TeopuM Katanu3za. [loHstue o romo-
TE€HHOM U T€TEPOr€HHOM KaTaJIHs3e.
Mooyns 4. Ocnosbl cmpoenus geujecmea
Cmpoenue amoma

Kpatkas xapakrepuctuka teopun bopa. CnekTpsl aroma BoAOpoJa U BOJOPOAOINOI00-
HBIX MOHOB. CIIEKTpaJIbHBIE TEPMBl U YPOBHU DHEPIUHl 3JIEKTPOHOB B aTOME. DHEIpUs HMOHU3a-
LM U CPOJICTBO K 3JIEKTpPOHY. BoNHOBBIE cBOMcTBa MaTepuaibHbIX 00bEKTOB. COOTHOIIEHHE
HeonpeneneHHocte ['elizenOepra. IlonsTHe o KBaHTOBOM MexaHuke. BonHoBas ¢yHkuus,
ypaBHenue [lIpenunrepa mjst cranimoHapHBIX cocTOSTHUN. CBOMCTBO BOJHOBOM (pyHKIMHN. DU3HU-
yeckuid cmbici BenuuuHbl | Y | 2 dV . Pe3ynapTaThl KBAHTOBOMEXAHHMUYECKOTO PACCMOTPEHHS aTo-
Ma BOJIOpO/a. XapaKTepUCTUKA COCTOSHUS 3JIEKTPOHOB CUCTEMOM KBAHTOBBIX YMCEN, UX QU3U-
yecKuil cMbici. KBaHTOBBIE uncna 1 hopMa MEKTPOHHBIX 00J1aKoBS popma 371eKTpOHHBIX 00Jia-
KOB JUISI S-, P-, d-COCTOSIHUIT 3JIEKTPOHOB B aTOMax. MHOTr03IeKTpoHHbIe aroMbl. [Tpunimn [ay-
. MakcumallbHOE YHCIIO 3JIEKTPOHOB B 3JIEKTPOHHBIX ClOsX M obojoukax. [IpaBuno XyHna.
[TocnenoBaTenbHOCTh YIHEPTETUUECKUX YPOBHEN JIEKTPOHOB B MHOTOAJIEKTPOHHBIX aTOMaXx.
Ilepuoouueckui 3axon /I.H. Menoeneeea u cmpoenue amomog 3nemennos

CoBpeMeHHast (popMyIHpoOBKa MepuOANYECKOro 3akoHa. CTPyKTypa TMEepUOINIECKOMN
cuctemsl. Ilepuoasl, rpynmsl, noarpynnsl. [lepuoandeckast cucteMa U CBsI3b CO CTPOEHUEM aTo-
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Ma. 3aroJIHEHHE AIEKTPOHHBIX CI0eB U 000704eK aToMOB. OCOOEHHOCTH 3JEKTPOHHOTO CTpOe-
HUSl aTOMOB B TJIaBHBIX, TOOOYHBIX MOATPYIINAX, B CEMEMCTBAX JIAHTAHOUIOB, aKTHHOUIOB; S-, P-
, d-, f-omemeHTHI.

ATOMHBIE U HOHHBIE PAIUYCHI. Y CIOBHOCTh 3TUX NOHATUH, U3MEHEHHUE PAJInyCOB aTOMOB
10 Nepuoaudeckoi cucteme. MoHHbIE paguychl U UX 3aBUCUMOCTb OT JIEKTPOHHOI'O CTPOEHUS
aTOMOB U CTEIIEHU OKHUCIICHHS. 3AKOHOMEPHOCTH B U3MEHEHUH SHEPTHMH MOHU3ALUU U CPOJACTBA
K 2JIEKTpOHY. VI3MEHEHHE KUCIOTHO-OCHOBHBIX U OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
COEMHEHUH 10 rpymmnam, Mo nepuoaaM NepuoAnIecKoil CUCTEMBbI ( pacCMOTPETh Ha OTIIEIbHBIX
KOHKPETHBIX IIPUMEPAX ).

[leproagM4HOCTH B MU3BMEHEHUU DHTAIBINI 00pa3oBaHus, sHepruil [ m66ca obpazoBanus u
SHTPONUI BEIIECTB.
Obuwue ceedeHUsL 0 XUMUYUECKOIL C8A3U

DnekTpooTpuniareabHOCTh (o Mamukeny u I[lonunry). MoHHas U KOBaJleHTHas CBSI3U;
CBOMCTBAa KOBAJICHTHOM CBSI3M; HANPABICHHOCTh W HAchlaeMoOCThb. l[lossipHas KoBajeHTHas
cBsA3b. MOHHAs CBA3b Kak IIPENENIBbHBIN CIIydail MOJSPHON KOBAJIEHTHOW CBsA3U. HenampasiieH-
HOCTb Y HEHACBIILIAEMOCTh HOHHOM CBSI3H.
XapakTepuCTUKU XUMUYECKON CBSI3H: JUTMHA, TPOYHOCTH; BAJICHTHBIE YTJIbL. JIJIMHBI OJTMHAPHBIX
U KpaTHbIX cBsizel. lloHSATHE O HAXOXKAEHUM CPEAHE SHEPIHM CBSI3U B CIOKHBIX MOJEKYJIAX.
Boruncnenue sHeprum cBsizu ¢ ucrosib3oBaHueM JaHHbIX 1o D H o (06p) (umu D G o (06p) u D
S o (06p) ). Merox I'mmnecniu. DddexTuBHBIE 3apsiibl aTOMOB B MoJeKynax. J(umonbHbie MO-
MEHTBI U CTPOEHHE MOJIEKYIL.
Koeanenmmnasn céazv. Memoo eanenmmuuix ceéaseil

OCHOBHBIE TIOJIOKEHHUSI METOJ]a BAJIEHTHBIX CBs3ed. OOBsICHEHHWE HANpPaBIICHHOCTU Ba-
neHTHOCTH. [loHATHE O KBaHTOBOW XuMuU. [ 'MOpuaM3aIus BOIMHOBBIX (DYHKIUN; PUMEPHI SP-,
Sp 2 - u sp 3 -Tubpunu3anuu. [ ubpuauzanus ¢ yaactuem d-opOutaneii. 3amoiHeHne THOPHTHBIX
opOuTaneil HemoAeIEHHBIMU MTapaMHU IEKTPOHOB.
OO0pa3oBaHue KpaTHBIX CBSI3EU. S - U P -CBSI3U, UX 0COOEHHOCTU. PaccMOTpeHne cxeM mnepekphl-
BaHUs aTOMHBIX OpOWTajneil mpu oOpa3oBaHUU CBs3e B Moliekynax. JleJokalu3oBaHHBIE P -
cBsA3U. MeTo/1 HaJI0)KEHUSI BAJICHTHBIX CXEM.
Memoo monexkynapuslx opoumanneit

OcHOBHBIE MTOJIOXKEHUS METO/1a MOJIeKyIsapHbIX opouTaneit (MO). Ilonatue o MHOTOLIEH-
TpOBOH CBsi3u. CBsI3bIBAIOIINE, HECBSI3BIBAIOIINE U pa3pbIXiistoniue opoutanu. GopMbl MHOTO-
ANIEKTPOHHBIX 001akoB paznuyHbix MO. MO B 1BYyXaTOMHBIX MOJIEKYJaX, 0Opa30BaHHBIX 3Jie-
meHTamu [ u II mepuonos. IlocnenoBarenbHoCTs 3anonHenus MO. OO0bsICHEHHE BO3ZMOXHOCTH
CYIIECTBOBaHMS ABYXaTOMHBIX yacTHI] pu nomomu Merona MO. Tlopsaok cBsizu B paMkax me-
toga MO. B3auMocBs3b MeX1y TOPSAJIKOM CBSI3U, SHEPTUEH CBSI3M U MEKATOMHBIM PAacCTOSHU-
eM. CIuH 3JeKTpOoHa U MarHUTHbBIE CBOMCTBA BelecTBa. OObsICHEHHE MarHUTHBIX CBOWCTB MO-
JIEKYJI ¥ MOHOB ¢ no3unui metoga MO.
Honnasn ceaso

DIEeKTPOCTAaTUYECKOE B3aUMOJACHCTBUE AJIEKTPOHOB. CHUIIbI OTTAJIKMBAHUS MEXYy MOHA-
MU Ha OIM3KHUX paccTosiHUsX. [lonspu3anus MOHOB (MOISIPU3YEMOCTh HOHOB U UX MOJSPU3YIO-
iee JeiicTBre). 3aBUCUMOCTD TOJISPU3AIMM HOHOB OT THUIA AJIEKTPOHHOM CTPYKTYpHI, 3apsiaa U
paauyca voHa. BiusHHe cTeneHW Mojsipu3alii MOHOB Ha CBOMCTBa BelleCTBa (TeMIlepaTypy
MJIaBJICHUS, TEPMUUECKYIO0 YCTOMYMBOCTD, CTENEHb AUCCOLIMALINH).
Booopoonas ceaze

MexMonekysapHas 1 BHYTPUMOJIEKYIsIpHask BOJOPOAHAs CBSI3b. DHEPrUs U JJIMHA BOJIO-
poOIHOM cBsi3u. BiusHue BoOpOAHON CBA3M Ha CBOWCTBA BelECTBa (TemrepaTypy IJIaBiIeHHUS,
KUIICHUS, YPHTATBIUIO TApO00pa30BaHMsl, CTENEHb IUCCOIUAIIHH).
Komnnexcnule coeounenusn

OOmue cBeneHUsT 0 KOMIUIEKCHBIX coenuHeHusx. KommiiekcooOpa3oBaTenb, JTUTAHIBI,
KOOPJMHAIIMOHHOE YHUCIIO, IEHTaTHOCTD JIMTAaH/I0B, BHYTPEHHSS U BHEIIHSS c(ephbl KOMITJIEKCHO-
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ro coequHeHus. Knaccupukanuss KOMIIJIEKCOB 10 BUAY KOOPAUHUPYEMbIX JUraHaoB. HomeHk-
JaTypa KOMILJIEKCHBIX COCIMHEHUH.
XuMHYeckasi CBsI3b B KOMIUIEKCHBIX COEIMHEHUSX. JJOHOpHO-aKIENTOpHAs U JaTUBHAs CBS3U.
KBaHTOBO-MeXaHUUYECKHE METOAbI TPAKTOBKH MPUPObl XUMUUYECKON CBSA3M B KOMIUIEKCHBIX CO-
eAuHEeHUsIX. MeToj BaneHTHbIX cBsi3eil. IloHATHE O TEOpUM KPUCTAJIIMUECKOIO IOJIA U TEOpUU
NoJIsl IUraHAoB. Paciiernsenue sHepreTH4eckux ypoBHel d-3J€KTPOHOB IIEHTPAIbHOIO aToMa B
OKTa3JpUYECKOM U TETPAdIPUUYECKOM MOJIAX JUTaHa0B. CrieKTpoxumMuueckuil psia. O0bsacHeHne
MAarHUTHBIX CBOMCTB U 3JIEKTPOHHBIX CIEKTPOB MOIJIOLIEHUS KOMIUIEKCHBIX coeauHeHuu. I1u-
KOMIUIEKCHI METAJUTOB. M30MepHsi KOMIUIEKCHBIX COCIMHEHUN.
PaBHOBecHsl B pacTBOpaxX KOMIUIEKCHBIX COeIMHEHHI. KOHCTaHThl HECTOMKOCTH M yCTOWYUBO-
CTH; BBIYMCIICHHE 3TUX BEJIWYHMH C UCTOIB30BAHUEM CIIPAaBOYHBIX AaHHBIX 10 D G o (00p) . Pe-
aKIMK C y4aCTHEM KOMIUJIEKCHBIX COCIUHEHUN.
Cmpoenue eeuyecmea 6 KOHOCHCUPOBAHHOM COCMOAHUU

TBepmoe, xuakoe, razoodpazHoe, IUIA3MEHHOE COCTOSIHUS, UX OcoOeHHOCTH. OObiiee
IPEJCTaBICHUE O MEXMOJIEKYJISIPHOM B3aUMOJICHCTBUU: OpPUEHTALIMOHHOE, WHAYKIMOHHOE,
mucnepcuonHoe. Kpucramnuueckoe coctosuue. M3zomopdusm, nomumopdusm. Tumbl kpucrai-
JMYECKHUX PEIIEeTOK (aTOMHAas, MOJIEKYJIsIpHas, HOHHas1, MeTajuinueckas). [Ipupona cBsizu Mexny
YacTUI[AMHU B PA3JIMYHBIX THUIAX KPUCTALUIMYECKUX PELIETOK. DHEPreTUKa MOHHBIX KPUCTAJUIIH-
yeckux peuietok. Hectexuomerpuueckue coequHeHUs. 3aBUCUMOCTh CBOMCTB KPUCTAIITMYECKUX
BEILECTB OT TUIA KPUCTAIMYECKUX PEIIETOK. DHTAIBIMS KPUCTAUIMYECKUX pemeTok. [lonstue
0 TIPUPOJIe MEeTALTHYECKOU cBs3H. JKuakoe u amopdHoe cocTosHus, ux ocodeHHocTh. [lonsTue
0 CTPOEHUU KUJKOUN BOJIBI.
4.00bEéM yueOHOH TUCHMILIUHBI

. Bcero
Bunet yueGHoi paboThl 3au. o | AK, wac.

O0mas TPyA0eMKOCTh JUCHHUIIIMHBI 110 Y4eOHOMY IUIaHY 7,0 252
AyIUTOPHBIE 3aHITHS: 3,0 108
Jlexmu (Jlek) 1,0 36
[Tpaktnyeckue 3anstus (I13) 1,0 36
JlaGopatopHsie 3ansaTus (JI3) 2,0 72
CamocrositesbHas padora (CP): 3,0 108
CaMOCTOATEIbHOC U3YUICHHE PA3/ICIIOB TUCITUTITHHBI 3,0 108
Buabl KOHTpOJIA:
3a4ér c oueHkom
IToaroroBKa K 3K3aMeHY 1,0 36

AHHOTaus padoyel NporpaMmsl JMCHHILIMHBI «Oprannydeckas xumus» (b1.b9)

1.leap aucuMmiMHbl — NPpUOOPETEHUE CTYACHTAMU 3HAHUN O CTPOCHHUU OPTaHUYECKUX
COEIMHEHUI, OCHOBHBIX XMMHUYECKUX CBOMCTBAX Pa3JIMYHBIX KJIACCOB OPraHMYECKHX COEAMHE-
HUW U MCTOAAax X IOJYUCHHUA, KaK IIPOMBIIIJICHHBIX, TaK U na60paT0pHHx.

2.B pesyabTaTe H3y4YeHUsl AUCHHUILNIMHBI 00y4alOLIUIiCA MO nMporpamMme 0akajgaBpHua-
Ta J0JKeH: 00JanaTh KOMIIETEHIUSMU: CIIOCOOHOCThIO K CaMOOPraHU3allid U caMooOpa3oBa-
Huto (OK-7); cmocoGHOCThIO M TOTOBHOCTBIO MCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUYHBIX TUCHUILJINH B HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTH, MIPUMECHIATh MCTOABI MaTEMATHYCCKOT'O
aHaJM3a M MOJICIIMPOBAHUS, TEOPETUUECKOTO U IKCIepuMeHTanbHoro uccaenosanus (OITK-2);
CIIOCOOHOCTh HMCIOJIb30BAaTh 3HAHHUS O COBPEMEHHON KapTHMHE MHpa, HPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUU BELIECTBA JUIsl IOHUMAHMS OKPY>KAIOIIEr0 MUpPaA U sIB-
aenuit npuposl (OITK-3).
3Hamb.: TEOPETUUECKNE OCHOBBI CTPOEHUS M CBOMCTB Pa3/IMYHBIX KJIACCOB OPraHUYECKUX COENU-
HeHHﬁ, CIOCOOBI IMOJIYYCHUA U XUMHUYCCKUC CBOMCTBA OCHOBHEIX KJIAaCCOB OpraHu4Y€CKUX COCamn-
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HEHMI; OCHOBHBIE MEXaHMU3MbI NMPOTEKaHUs OPraHMYECKUX PEaKIfil; TEXHUKY O€30MacHOCTH B
1a00paTOpUM OPraHWYECKOW XMMHH, TMPHUHIUIBI O€30MacHOTO OOpalleHHs ¢ OpTraHUYeCKHUMH
COCMHEHUSIMH; METO/bI ¥ BUABI XpoMaTorpaduu sl ONPeIeICHUs COCTaBa PEaKIIMOHHON cMe-
CH; TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJECIEHUS, OUUCTKH U UACHTU(QHUKALMU OPraHMYECKUX
BEILECTB; IKCIIEPUMEHTAIIbHBIE METObI IIPOBENCHNUS OPIraHUYECKUX PEAKLUH, IPOTEKAIOIIUX 110
pa3IMYHBIM MEXaHU3MaM.
Ymems: pUMEHATh TEOPETUYECKHUE 3HAHUA JJIA CUHTE3a OPraHUMYECKUX COCAVHEHUMN pa3iIvy-
HBIX KJIACCOB; aHAJIM3UPOBATh U MPEICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COCIH-
HEHUU; COCTABJIAITh CXEMBI CUHTE3a OPTaHUYECKUX COCIMHEHUM, 3aJaHHOIO CTPOEHUs; CUHTE3H-
pPOBATh COEAUHEHMS 110 IPEUIOKEHHON METOIUKE; ITPOBECTU BBIJCIICHUE U OYMCTKY CUHTE3UPO-
BAaHHBIX BELIECTB HA OCHOBE TEOPETUYECKUX 3HAHUM 10 OPraHU4ECKOM XUMHUH.
Bnademwv: 0CHOBaMU HOMEHKJIATYpbl U KJIaCCU(PUKALIUU OPraHUYECKUX COEIMHEHUH; OCHOBHBI-
MH TEOPETUYECKHMHU IPEICTABICHUSMH B OPraHMYECKOW XWMHUH, HaBbHIKAMH OOOCHOBAHHUS pa-
[IUOHAJIBHBIX CIOCOOOB IMOJyYEHHs] OPTaHUYECKUX BELIECTB; 3KCIEPHUMEHTAIBHBIMUA METOJIaMU
NPOBE/ICHUS] OPTaHUYECKUX CHHTE30B, OCHOBHBIMH METOJAMH HUICHTU(UKAIIUN OPTraHMYECKHX
COEMHEHUH prueMaMu 00pabOTKHU U BbIIEICHUS CUHTE3UPOBAHHBIX BELIECTB.
3.Kpartkoe cogepixanue JuCUMNIHHBI

Homenknarypa oprannyeckux coeinHeHui. Teopus XMMUUECKOTO CTPOCHHS U HACHIIIEH-
Hble yrieBogopoasl (YB). Ilpupona xoBasienTHOM cBsi3u. @opmyiibl JIptonca. dopmanbHelii 3a-
pan. Dddextsl 3amectuteneid. [IpomexxyTouHble COeIMHEHUSI U YaCTUIbl OPraHUYECKUX peak-
nusAX. DHepreTudeckas AuarpaMma peakuuu. Mexanusm peakuuu. Ctepeonzomepus, €€ BUAbL U
0003HaueHMS.

AmudaTtnueckue coequHenus. HacblenHble U HeHachlleHHbIe Y B. AnkaHbl, LUKII0aJIKa-
Hbl, QJIKEHBI, aJIKUHBI, IOJIMEHBI (AMEHBI). B KaX/10M Kilacce paccMaTpUBAIOTCA CIEIYIOLINE pa3-
JIeTIbl: M30MEpHsi, HOMEHKIIATYpa, (PU3MUECKUE U XUMHUYECKUE CBOWCTBA, CIIOCOOBI MOIYUCHHUS.
MexaHn3Mbl peakyii. JHepreTudyecKkas AuarpaMMa peaxkiui.

Apomaruyeckue coeuHeHus. Teopuu apomatuuHocTd. CoennHeHus: OEH30JbHOrO psja.

N3omepus. Homenknarypa. CrnocoObl mosydyeHus. XUMHUECKUE cBOMcTBa. BiusHue 3a-
MecTuTeNel B 0EH30JbHOM KOJIbIIE HAa HAMIPABICHHE H CKOPOCTh PEAKIHA 3JIEKTPOPHIBLHOTO 3a-
MEILECHUS.

["anorenonpousBoanbie. Knaccuduxanus. Homenknatypa. ANKUI- ¥ aJUIMIITAJIOT€HU-
Jibl.apoMaTudeckue rajgoreHusl. M3omepus. Homenknarypa. CrnocoOsl nonyuenus. I[Ipoctpan-
CTBEHHOE U 3JIEKTpOHHOE cTpoeHue. dusnyeckue cBoiicTBa. Peakium HykiaeoUIbHOro 3ame-
mieHuss U otieruieHus. [lonaTtue Hyki1€eoQUIBHOCTH U OCHOBHOCTH PeareHTOB. AMOMJIEHTHbIE
HYKJICO(PHIbHBIC PEareHTHI.

DNEeMEHTOOPraHNYECKHE COEANHEHNs. THUIIBI CBA3EH B JIEMEHTOPraHMYECKHX COEIMHE-
HusX. CrnocoObl MoydeHUs JIMTUI- 1 MarHUMOpraHu4eckux coeauHeHui. Peakuus ['punbspa,
MexaHu3M. Peakiuu ¢ KapOOHWIBHBIMU COEIMHEHUSIMU. Martepuaibl Ha OCHOBE 3J€MEHTOOpra-
HUYECKNX COeINHECHUM.

Criuptel. @enonsl. [Ipocteie 3guphl. DNOKCHCOETMHEHUS. ATbIeTHIbl, KeTOHBI. Kapbo-
HOBBIE KACIIOTBI M UX IIPOU3BOJHBIE. B KaKI0M Ki1acce pacCMaTpHUBAIOTCS CIECAYIOLIUE PA3IEIbL:
U30MepHsi, HOMEHKIIAaTypa, (PU3NYecKre U XMMHYECKHE CBOMCTBaA, CrIOCOObI MoMydeHus. Mexa-
HU3MBI pEaKIHil.

KapOoHOBBIE KHCIOTHI M HX NMOPU3BOJAHBIE. B KaXa10M Kilacce paccMaTpUBAaIOTCS clie-
IyIOIME pa3Jenbl: U30MepHs, HOMEHKIIAaTypa, (U3NUYecKre U XMMHUUYECKUEe CBOWCTBA, CIIOCOOBI
NoJly4eHusl. MexaHu3MBbl peaKkui.

Manonoseiii 3¢up. Ilomyaenne. Ctpoenne, CH-KucnotHocts. Peaknmu koHmeHcanuu
MaJIOHOBOTO 3(hupa ¥ MaJIOHOBOW KHUCIOTHI C albAeruiaMu. AMHUHOKHCIOTHI. J[ukapOoHOBBIE
KHCJIOTBI.

A3zorconepxkane coequHeHus. Hurtpocoennnenus. AMuHbBL. B kaxkaom kiacce pac-
CMaTpPUBAIOTCS CIIEAYIOIINE pa3ieibl: U30MEpHs, HOMEHKIIaTypa, (U3HYecCKue U XUMUYECKUe
CBOWCTBA, CIIOCOOBI MosTyueHusl. MexaHu3Mbl peaklni.
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A3a- ¥ 11a30COeUHEHNUS
[Tonydyenune nua30CoeNMHEHUN PEAKIMEN AUa30TUPOBAHUSA: YCIOBHUS MPOBEACHUS pPEaK-

MU U MexaHu3M. Ousznyeckue CBOMCTBA. XMMHUUYECKUE CBOMCTBA. [lojlydeHue U mpuUMeEHEHHE
a30COECIUHEHUN.
Be3onacHble mpreMsl 1 IpaBuiia paboTHI B TA0OPATOPUN OPTaHMYECKON XMMUH.
O6mue Metoasl paboThl B Taboparopun opranudeckoid xumun. [locyna, Hanbosee yacto mpu-
mensiemasi B nabopatopun. HarpeBanue. Oxnaxxaenue. [lepememmBanne. Metoas! naeHTHPHKA-
I[UU U OYMCTKU OpPraHU4ecKuX BeulecTB. MaenTudukanus opraHn4eckux BEIECTB MOCPEACTBOM
pasnu4HbIX BuaoB Xxpomartorpaduu (TCX, xpomaTtorpadus Ha Oymare, HOHOOOMEHHAsi XpOMaToO-
rpadus, BOXX), Temneparyps! miasinenus u pedppakroMeTpund. MeToasl CIIEeKTpaTbHON UICH-
TU(UKAIAHA OPTaHUYECKUX COCTUHCHUM.
Lenn m 3agauu 3KCHEepUMEHTa B OPraHMYECKOM CHHTE3€. TeopeTudyeckue OCHOBBI IpoLecca.
Bri6op ycnoBuit peakuuu. Pacuer cuntesa. OOmme npaBuiia MoAroTOBKH U MPOBEICHHS CHHTE-
3a. Texnuka GezonacHoctu. [Ipubop ans mpoBenenus cunresa. [Iposeaenue onbita. KoHTpois
3a XOJOM peakuuu. Beiaenenue, ouncTka ¥ aHainu3 npoaykra. CHHTE3bl BELIECTB pa3IU4HbIX
KJIACCOB OPraHUYECKUX coequHeHui. [IpoBeeHne sKkCnepruMEeHTAIbHBIX METOI0B UCCIIENOBaHUS
peaKuHuii.
[IpoBenenue peakuii, IPOTEKAOIIUX 10 MEXaHU3MAM:
- HyKJICO(DUITBHOTO 3aMEILIEHHSI — CHHTE3 TaIOT €HAIKAHOB,;
- HYKJICO(PHIBHOTO MPUCOCIUHEHHS — CUHTE3 CIOXKHBIX 3(PUPOB KapOOHOBBIX KHUCIOT, aMUJOB
KapOOHOBBIX KHCIIOT, 230TCOJACPKAIINX AIbJETHIOB M KETOHOB;
- 3NIEKTPO(HIBHOTO 3aMEIEHUSI B apOMaTHUYECKOM Py — PeaKIMH HUTPOBaHUS, OpOMHUpPOBa-
HUS, CyIb(QUPOBAHNUS;
- peakLuil 1Ma30TUPOBAHUS U a30COUYETAHUS;

- peakiuii okuciaeHus (CMHTE3 aneroHa, 1,4-0eH30XMHOHA, OCH30WHOW KUCIIOTBI) M BOC-
CTaHOBJICHUSI.
4.00bEéM yueOHOH THCHMILTUHBI

Bcero 2-0o11 cemecTp | 3-Hii ceMecTp
Bunel yue6HoI paboTh AK. 3au. Ak. 3au. AK.
3au. ej.
yac e/l yac e/l yac
O0mas TpyA0eMKOCTb 1M CHUIITTHHBI 9,0 324 3,0 108 6,0 216
10 y4eOHOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 45 162 15 54 3,0 108
Jlexruu (JIek) 15 54 0,5 18 1,0 36
[Tpaktnueckue 3anstus (I13) 2,0 12 1,0 36 1,0 36
Jlaboparopusie 3ansaTus (J13) 1,0 36 1,0 36
CamocrositesbHas padora (CP): 3,5 126 15 54 2,0 12
CamocTosTeIbHOE U3YUYEHHE Pa3/IeNIOB 3,5 126 15 54 2,0 12
JUACITUIIIHHBI
Buabl KOHTpOJIA:
3auéT ¢ oneHKoIi +
IloaroroBka K 3K3aMeHy 1,0 36 - 1,0 36

AHHOTanMA padoyeil nporpamMMsl AMcUMIIMHBI «Pu3nvyeckas xumusa» (b1.510)
1.HCJII) AUCHUIIJIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIIPABJIAIOMIUX XOAOM XUMHUYC-
CKOT0 Ipoliecca, MoKazaTh 00JaCTH MPUIIOKEHUS 3TUX 3aKOHOB M HAyYUTh CTYJEHTa IPaMOTHO
IMPUMCHATH UX IIPU PCIICHUN KOHKPETHBIX TCOPECTUUCCKUX U MMPAKTUYCCKUX 3aaa4.

2.B pesyabrare H3y4YeHUs] AUCHHMILNIMHBI 00y4alOLIUiicA MO mporpamMme O0akajiappuara J0JI-

sKeH: CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B POQECCHOHATIBHON JesITeIbHOCTH, IPUMEHATh METOJ/Ibl MaTeMaTHYeCKOro aHa-
JM3a ¥ MOJICTUPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTaIbHOTo uccienosanus (OI1K-2).
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3nHams: OCHOBHBIE 3aKOHBI (DH3UYECKONW XWMHUU, B3aUMOCBS3b (DU3MUECKUX U XUMUYECKUX Xa-
PaKTEepUCTHUK Mpoliecca; MyTH OINpeIeTeHHs BAKHEUIITNX XapaKTEePUCTUK XUMHUECKOIO paBHOBE-
cusl (KOHCTAHTBI PABHOBECHS, PABHOBECHOTO BBIX0J1a MPOAYKTA, CTEIICHH MPEBPAIECHUS UCXOJI-
HBIX BEUIECTB) U BIUSHUS PA3TUYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOTO0 PAaBHOBECHS; yCIIO-
BUS YCTAHOBJICHUS ()a30BBIX PABHOBECHI B OJJHO- U MHOTOKOMIIOHEHTHBIX CHUCTEMax, BO3MOXK-
HOCTU pa3JIeJIeHHs] CIIOKHBIX CHCTEM Ha COCTABJIAIOIINE KOMIIOHEHTBHI; TEPMOIMHAMHUYECKOE
ONMCaHUE CBOMCTB UICAIbHBIX U HEUJICATbHBIX PACTBOPOB, MOIX0/IbI K HAX0KJICHUIO TapIHallb-
HBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PAacTBOPA.
Ymems: NpUMEHATh TEOPETHUECKHUE 3HAHUS M SKCIIEPUMEHTAIbHBIC METOBI UCCIEAOBAHUS (H-
3MYECKON XMMHH MPU PEIIeHUU NMPO(PECCHOHANBHBIX 33/a4; MPOBOJIUTH TEPMOIAMHAMHYECKUE
pacyeTsl, OCYIIECTBISATh aHAJIN3 U HAa OCHOBE ATOT'O JIeNlaTh 00OCHOBAHHBIE BBIBO/IbI; MPEICKA3bI-
BaTh U HAXOJIUTh ONTHUMAJIbHBIE YCIOBUS MPOBEACHUSI XUMUYECKOTO IIpoIecca C LENbI0 MoJyue-
HUSL MaKCUMAaJIbHO BO3MOKHOT'O BBIXOJIa MHTEPECYIOLIETO MPOAYKTA; MPEACTABIATh JaHHBIE Ja-
OopaTtopHOro uccieoBanusi B rpaduyeckoil GopmMe U Ha OCHOBE MOJYYEHHBIX 3aBUCHMOCTEN
ONpEIEATh COOTBETCTBYIOIINE TEPMOJIUHAMUYECKUE U KUHETUYECKUE XAPAKTEPUCTUKU XUMH-
YECKOM CHUCTEMbI 1 XMMHUYECKOT0 Ipolecca; MPOBOAUTH aHAIN3 U KPUTHUECKU OLEHUBATH MOJTY-
YCHHBIC JKCIICPUMEHTAILHBIC JaHHBIE, 0000maTh W J1enaTh 0O0OCHOBAaHHBIC BBIBOJBI Ha 0ase
MPOBEIEHHBIX OIBITOB.
Bradems: KOMIIIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJ0B (PU3NUECKOW XUMUHU ISl pere-
HUSl KOHKPETHBIX HUCCIIEI0OBATEIbCKUX 3a/a4; HaBbIKAMH OIPEAETICHUSI COCTOSHUSL PAaBHOBECHS U
CaMOIIPOU3BOJILHOTO HAIIPABJIEHUSI XUMUYECKOI0 MpoIiecca; mpueMaMu o0pabOoTKU MMOITY4EHHBIX
OTIBITHBIX JIAHHBIX JIJISl BBISBIICHUSI M YCTAHOBJICHHS B3aUMOCBSI3EH MEXIy TEPMOINHAMUYECKH-
MU CBOMCTBaMH U (DU3WYECKUMHU IMMapaMeTpamMu MpoIecca; 3HAHUSIMHU OCHOBHBIX 3aKOHOB (PU3H-
YeCKOW XUMUH ISl COAEePKATEIbHON HHTEPIPETAIIH TEPMOJUHAMHUYECKUX PACYETOB;
3.Kpartkoe conep:kanue TUCHUTLTHHBI
XumMuyeckasi TepMOAMHAMHUKA. 1-blii U 2-0M 3aKOHBI TEPMOIAMHAMHKH, IOCTYJAT

[Tnanka. B3auMocBsI3b TEIUIOTHI, pAa0OTH U U3MEHEHUSI BHYTPEHHEH YHEPTUU B MPOIIeccax ¢ yda-
CTHEM HJeanbHOro rasza. TemnoéMkocTs TBEPABIX. JKUIKUX U ra3000pa3HbIX BemiecTB. Tepmo-
XuMus. Berarcnenue TerioBbix d3pGEeKTOB XUMUYIECKUX PEAKITHA, TPOIECCOB (a30BbIX MEPEX0-
JIOB, PacTBOpPEHUSI U APYTrux (U3HKO-XUMHUYECKHX IpoleccoB. DHeprus ['mb6ca u sHeprus
['enpMrosbia Kak KpUTEpUN HAMpPaBICHUs] XMMHUECKOTO Ipolecca. Pacuér abcontoTHON 3HTpO-
nuu. XUMHYecKoe paBHoBecue. KOHCTaHTa XMMHMUECKOTO paBHOBECUSI U METOJIbI €€ pacuéra u
AKCIIEPUMEHTAIILHOTO OIpe/iesieHnsl. PABHOBECHBIN BBIXOJ MPOJYKTA, BIUSHUE JABJICHUS, TEM-
nepaTypbl, MIPUMECH HHEPTHOTO Ta3a Ha PaBHOBECHBIN BBIXO/. Y PaBHEHHS H30TEPMBI U U300apbl
Bant-T'opda. Cratuctuueckast repmonHamMuka. Pacuér TepmoinHaMuyeckux pyHKIMM Ha 6aze
MPEACTABICHUI O CyMME MO COCTOSTHUSIM.

®da3oBble pABHOBECHS B OJJHOKOMIIOHEHTHBIX cucTemMax. dDa3oBbie epexosl U (azo-
Bas JUarpaMma COCTOSIHUS ISl OJHOKOMIIOHEHTHBIX cucTeM. TpoitHas Touka. YpaBHenue Kia-
neiipona-Knay3nyca. 3aBUCMMOCTb JaBJIEHUSI HACHIIIEHHOIO Napa oT TemmepaTtypsl. Onpenene-
HUE TepMoInHaMuYecknX (QyHKIMH mporiecca (a3oBoro nepexona. Kpurnueckas temmneparypa.

Tepmoaunamuyeckasi Teopusi pacteopoB. Kinaccudukanus pactBopoB. CriocoObl BbI-
pakeHus cocTaBa pacTBopa. [lapuuansHbeie MOTSpHBIE BETUYUHBL. Y paBHeHus [ n06ca-/lorema.
Wneansubie pactBophl. TepMmoannamMuueckne GyHKIIMU CMEUIEHUS IJIs UICAbHBIX PAacTBOPOB,
3akoH Payns. [IpenenpHo-pa3baBieHHbIe pacTBOPHI, 3akoH ['eHpu. HenneansHbie pacTBOPHI, TO-
JIOKUTENbHBIE U OTPHUIIATENIbHbIE OTKJIOHEHUS OT 3akoHa Paynsa. TepMmoauHamuueckoe onucaHue
HEUCaTbHBIX PACTBOPOB, aKTUBHOCTh, KOI(PPHUIMEHT aKTMBHOCTH. KoJmMraTuBHBIE CBOHCTBA
pacTBOPOB HEJNETY4YHMX BEIIECTB B JeTydeM pacTtBoputene. Kpuockonus, 30ymmockonus. Oc-
MOC, OCMOTHYECKOE JaBJICHHUE.

®a3oBble PABHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMax. JlmarpaMMbl «IaBJICHHE-
COCTaB», «TEMIIepaTypa-CoCTaBy», «COCTaB Mapa-COCTaB XKUIKOCTU» NJisi UJICATbHBIX U HEUje-
albHBIX pacTBOpoB. 3akoHbl ['MOOca-KonoBamosa, Azeorpornus. OU3UKO-XUMHUYECKHE OCHOBBI
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pas3zieneHuss KUIKUX cMmeced, pekTudukanus. OU3NKo-XUMUYECKUH M TEPMHUYECKUH aHaIM3.
Paznuunble TUIIBI JUarpaMm ImiIaBKocTU. DBTekTHKaA. [IpaBuio ¢a3 u npaBuiio psryara.

4.00bEM yueOHOH THCHUIINHBI

Bunpl yue6HOM paboThl 3au. en. AK. 4ac.
O01as Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 6,0 216
AYAUTOPHBIE 3aHATHSL: 2,5 90
Jlexuun (Jlek) 15 54
ITpaxtrueckue 3ansatus (I13) 1,0 36
JlabopaTopusie 3ansatus (JI3)
CamocrositeabHas padora (CP): 2,5 90
CaMoCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 90 90
Buabl KOHTpOJIA:
3a4€T ¢ OeHKOoM - -
IloAroToBKa K IK3aMeHY 1,0 36

AHHOTanuA padoyeil NPOrpaMMbl TUCUUIJIMHBI KAHAJMTHYECKAS XUMUA U PU3NKO-
XUMHYecKne MeToabl anaau3a» (b1.b11)

1.Henp MCcUMNIMHBIL: TPUOOpETEHHE O00YYAIOUTMMUCS 3HAHUN MO OCHOBHBIM TIpyIMIam
METO/IOB XMMHUYECKOTO aHaJIn3a, HauboJiee IMHUPOKO NMPUMEHSIEMBIX B MPOMBIIIICHHOCTH U HC-
CJIeIOBaTeNbCKON paboTe, a Takke KOMIETCHLUH, HEOOXOIMMBIX XUMHUKaM-TEXHOJIOTaM BCEX
CIEIUATBLHOCTEN I PEIICHHS] KOHKPETHBIX 3a/1a4 XMMHUYECKOTO aHaIH3a.

2.B pe3yibTare H3yYeHHsl JMCUMILIMHBI 00y4YalIIMiicsi MO mporpamme 0akajab-
puara JoJkeH: 001anaTh CICAYIOMUMH KOMIIETCHIMSIMHU: CIIOCOOHOCTBIO HCIOJIB30BATh OC-
HOBHbBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIMH B MPO(ECCHOHAIBHON NeSTEIbHOCTH, TPH-
MEHATh METO/Ibl MATEMAaTHYECKOTO aHaJIM3a U MOJICTUPOBAHUS, TEOPETHUECKOTO U IKCIEPUMEH-
tanbHoro uccnemposanus (OIIK-2);
3Hamb: OCHOBHBIC IOHATHS, TEPMUHBI, METOJIbI U IPUEMBI KAYECTBEHHOTO U KOJIMYECTBEHHOTO
XUMHYECKOTO aHaan3a, TEOPUI0 XUMUYECKUX M (U3MKO-XUMHUYECKHX METOJOB aHaau3a, MpHH-
UMbl pab0Thl OCHOBHBIX IPUOOPOB B GPU3UKO-XUMUUYECKUX METO/AX;

Ymems: npumeHsaTH TPUOOpPETECHHBIE MTPAKTHYECKUE HABBIKU B MPOPECCHOHATBHON AesITeNbHO-
CTH JIJIsl pEUIECHUs] KOHKPETHBIX 3aJ1a4; BJIAJIETh: TOHUMAHUEM IIeJIed U aJTOPUTMOB XUMHUUYECKO-
ro aHanm3a, crmoco0aMu perieHus] aHATUTUYECKUX 3a/1ad, OLIEHKOW BO3MOKHOCTEH Ka)JI0Tro Me-
TOJa aHAJIN3a, OCHOBAMH METPOJIOTUYECKON OIIEHKU PE3yIbTaTOB KOJIUYECTBEHHOTO XUMUYECKO-
ro aHaJln3a;

Braoems: monnManueMm 1esneil U airOpUTMOB XMMHYECKOTO aHalin3a, Coco0aMu pelieHus aHa-
JUTUYECKUX 3a/1ay, OLIEHKOM BO3MOXXKHOCTEW Ka)J0ro METOJla aHalln3a, OCHOBAMH METPOJIOTH-
YECKOW OIICHKU PE3YJIHbTAaTOB KOJUYECTBEHHOTO XUMHUYECKOTO aHAJIN3a;

Hmemv npeocmasnenue 0 €IUHONW JOTUKE XMMHUYECKOTO aHaIN3a, 0 MHOT00Opa3vH METOAOB
XUMHYECKOTO aHaJIM3a U O KOHTPOJIE KadecTBa PE3yJIbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO
aHaImn3a.

3.Kpartkoe coaep:kanue TUCIHUATITHHBI

Beenenue. Ilonstue 06 anamutuueckor xumuu (AX) Kak O cUCTeMe 3HAHUH, MO3BO-
JISIFOTIEH YCTAaHOBUTh KaYECTBEHHBIM M KOJIMYECTBEHHBIN COCTaB BemecTBa. 3agaun AX. AHaiu-
TUYECKUI CHTHAJI KaK HOCHTEIh Ka4eCTBEHHON M KONHMYeCTBEHHOW WH(popManuu o0 oObeKTe
ananmu3a. [lonstTue o nmpodooTdope n mpodomoaroroBke. OCHOBHBIE TPEOOBAHUS, TPEIBSBIISC-
MbI€ K METOJaM XMMHUYECKOIO aHaiu3a. Y CIOBUS BBINOJHEHUS ONpPEACICHUN. AHaTUTHYeCKas
dbopma, aHaTUTUYECKUE TTPU3HAKU. AHATUTHIECKHE KIIacCU(PUKAIMA KATHOHOB U aHHOHOB.

Cucrematndeckuii 1 ApoOHEIN aHanmu3. CoBpeMEHHBIE METOABI UACHTH(PUKAIIUN JIeMEH-
TOB U coenuHEeHHH. OpraHuvecKrue aHATUTHYECKHE PEeareHThl B aHAM3€ HEOPTaHMYECKUX Be-
niecTB. PaBHOBeCHS B aHATUTUYECKUX TOMOT€HHBIX U T€TEPOreHHbIX cucteMax. OCHOBHBIE TUIIbI
peakuuii, mpuMeHsieMbiX B AX (KHCITIOTHO-OCHOBHOE B3aHMMOJICUCTBUE, OKUCIIEHUE- BOCCTAHOB-
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JIeHHe, KOMIUIeKcooOpa3oBaHue, ocaxaeHue). Onrcanue paBHOBECUS aHATUTUYECKUX PEAKIUH C
MOMOIUIbI0 KOHCTAHT PaBHOBECHS. Y4eT MOOOUYHBIX peaklUil C MOMOIIbIO ammapaTa YCIOBHBIX
KOHCTaHT paBHOBecHs. VICronb30BaHUE YCIOBHBIX KOHCTAHT PAaBHOBECUS Ul ONTHMHU3ALUU
AQHAJTUTUYECKUX PEAKLMM U MPAKTUYECKUX YCIOBUU MX BbINOJHEHUS. OCHOBBI METO0B KOJIUYE-
CTBEHHOTO XMMHYECKOTO aHamu3a. MeTopl KOJTMYECTBEHHOT0 aHanu3a. TpeOGoBaHMs, IPeIbsB-
Js€MbI€ K XMMUYECKUM PEaKIUsAM, UCIOJIb3YEMbIM B XMMUYECKOM aHAJIW3€. JTalbl KOJIUYECT-
BEHHOro aHanu3a. [loHsATHE O rpaBUMETPUUYECKOM aHalin3e. TeopeTUuecKue OCHOBBI TUTPUMET-
pudeckoro ananusa. [Ipuemsl TutpoBanus. Pacyersl B Tutpumerpun. I'paduueckoe orodpaxke-
Hue npouecca TUTpoBaHusi. CKadyoK TUTPOBaHMS, TOUKA SKBUBAJIEHTHOCTH, KOHEYHAsl TOUKa TUT-
poBaHus. [lepBuuHbIe U BTOPUYHBIE CTAHAAPTHL. METO KHUCIOTHO-OCHOBHOTO TUTPOBaHUsA. BbI-
0Op KHCIOTHO-OCHOBHOIO HHJuKaTtopa. [Ipumepsl omnpeneneHuil. MeToabl OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOTO TUTPOBAaHMS. OKHUCINUTEIbHO- BOCCTAHOBUTENbHBIN NOTeHIMAN. DaKkTOpHI,
BJIMSIOLIME HA €ro BelNUUuHy. Y paBHeHue HepHera.

[epmanranatomerpus. Momomerpus. ONTHMH3amusl yCIOBHil ompeneneHus. Merox
KOMIIJIEKCOHOMETPHUYECKOT0 TUTpOBaHUs. OCOOEHHOCTH peakuuii KOMIUIEKCOOOpa3oBaHus (xe-
naTooOpa3oBaHus) HOHOB MeTauioB ¢ DJITA. BriOop onTUManbHBIX YCIOBHH KOMILIEKCOHO-
METPUYECKOT0 TUTPOBaHUsA. TUTpPOBaHUE 110 METO/ly OCaKJeHUs. MeTposioruueckas olleHKa pe-
3yJlbTaTOB aHanu3a. HAMKaTOpHBIE U HHCTPYMEHTAIbHBIE CIIOCOOBI YCTAHOBIIEHUSI TOYEK IKBH-
BaJICHTHOCTH.

Benenue B ¢u3uKko-xuMHUECKUE (MHCTPYMEHTAIIbHBIE) METOABl XUMHUYECKOIO aHaln3a
(MMXA-®XMA). Kinaccudukanus (U3NKO-XUMHUECKUX METOJOB aHaIW3a. AHAIUTHYCCKUN
curHan kak uH@opmaruBHas (QYHKIHMS COCTaBa BelleCTBAa. MeTOAbl KOJUYECTBEHHBIX H3MeEpe-
Huii B ®XMA, ux XapakTepucTUKa. AHAIUTHYECKUE U METPOJIOTUYECKUE XapPAKTEPUCTUKH Me-
TOAMK ONpPEIECICHUSI.
4.00bEM y4eOHOM JUCHUNIMHBI

Buner yue6HoI paboTh 3au. en. AK. y4ac.

OO0masi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4e0HOMY ILIAHY 5,0 180
AyIMTOpHBIE 3AHATHS: 2,0 72
Jlexmu (Jlek) 0,5 18
JlabopaTtopusie 3ansatust (JI3) 15 54
CamocrositesbHas padora (CP): 3,0 108
CaMOCTOATEIbHOE U3YUICHHE PA3/ICIIOB TUCITUTITHHBI 3,0 108
Buabl KOHTpOJIA:

3a4yéT ¢ oneHKoMn + +
IloaroToBKA K IK3aMeHYy -

AHHoOTauus padoyeii nporpaMmmsbl JuciumuinHbl «Kosutonanas xumusn» (b1.612)

1. Heab AMCUMIUIMHBI — O3HAKOMIIEHHE CTYIEHTOB C OCHOBAMU TEPMOJMHAMUKH TIO-
BEPXHOCTHBIX SIBJIEHUH, CIIOCOOAMU TIOJIYYCHHUS! U BAXHEHIITUMU CBOMCTBAMH JUCIIEPCHBIX CHC-
TeM. PaccMoTpeHne ocoOeHHOCTeH MOBEPXHOCTHBIX CIIOEB, MX TEPMOJUHAMHYECKHX CBOICTB,
ajJire3u, CMa4MBaHUs, aICOPOLIUU, PICKTPUUCCKUX SBJIICHUN HA MOBEPXHOCTU; U3YUYCHUE KUHE-
TUYECKUX CBOWMCTB JUCIEPCHBIX CUCTEM, arperaTMBHOM M CEAMMEHTALlMOHHOM YCTOWYMBOCTH,
KHHETUKN KOATyJISIIIUU, CTPYKTYpOoOOpa3oBaHHUS M CTPYKTYPHO-MEXaHMUYECKHX CBOMCTB JHC-
MEPCHBIX CUCTEM.

2. B pe3yJbTare H3ydyeHUs] JUCHUILIMHBI 00yYAIOIIUIICS MO MporpamMMe 6akajaBpua-
Ta J0JKeH: 0o0JIafiaTh CIEAYIOIIMMU KOMIIETEHIIUSAMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIUIUIMH B MPO(ECCHOHAIBHON AeSTeIbHO-
CTH, IPUMEHATh METO/bl MATEMAaTUYECKOI0 aHAIN3a U MOJEIMPOBAHNS, TEOPETUYECKOTO U IKC-
nepuMeHTanbHoro uccienosanus (OIMK-2);
3Hamb: OCHOBHBIE ITOHATHUS U COOTHOLLIEHUS! TEPMOANHAMUKY MTOBEPXHOCTHBIX BJIEHUH (TEpMO-
JUHAMHKa MOBEPXHOCTHOTO CJOs; aAre3us, CMa4yMBaHWE M pPAaCTEKaHUE >KUAKOCTEH; Aucmepc-
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HOCTh M TEPMOJIMHAMHMYECKHE CBOWCTBA TEN; afCOPOIHs ra30B U NapoB, aJACOPOIHs U3 PACTBO-
POB); OCHOBHBIE METOABI IOJIYYECHUs JUCIEPCHBIX CHUCTEM; OCHOBHBIE CBOMCTBA JUCIEPCHBIX
CUCTEM (3JIEKTPOIIOBEPXHOCTHBIE CBOWMCTBA; KMHETUYECKHE M ONTHUYECKHE CBOICTBA; CBOMCTBA
pPAcTBOPOB KOJUIOMJIHBIX MOBEPXHOCTHO-aKTHBHBIX BELIECTB); OCHOBHBIE MOHATHUSA U COOTHOILIE-
HUSI TEOPHI arperaTUBHON YCTOWYMBOCTH M KOAryJISALUU JIMO(POOHBIX AUCIEPCHBIX CHCTEM; OC-
HOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHUs U PEOJIOIHYECKHE CBOMCTBA JUCIIEPCHBIX CUC-
TEM;

Ymems: npoBOIUTH pacyeThbl C UCIOIb30BAHUEM OCHOBHBIX COOTHOLIECHUH TEPMOAMHAMUKY I10-
BEPXHOCTHBIX SIBJIEHUH M pacu€Thl OCHOBHBIX XapAKTEPUCTUK JUCIIEPCHBIX CUCTEM;

Bnademw: MeTOJaMM M3MEPEHUS MOBEPXHOCTHOIO HATSKEHHUS, KPaeBOro yIia, BEJIWYMHBI aj-
copOLuu U yIeNbHON OBEPXHOCTH, BA3KOCTH, KPUTHUECKOW KOHLIEHTPAIIMH MULIEII000pa3oBa-
HUS, JIEKTPOKMHETUYECKOIO IMOTEHIMajla; METOAAMU IPOBEJECHUS JUCIEPCHOHHOIO aHAIN3a,
CUHTE3a AUCIIEPCHBIX CUCTEM M OLIEHKU UX arperaTUBHON yCTONYHMBOCTH.

3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

Mooynye 1. Ilpeomem u npusnaku 00veKmoe Koa10uOHOU Xumuu

Kosnonanas xumust - Hayka O MOBEPXHOCTHBIX SBJICHHUAX U AUCHEPCHBIX cucremax. Oc-
HOBHbIE€ TPU3HAKU JUCIEPCHBIX CUCTEM - T€TEPOr€HHOCTh M JUCIEPCHOCTDH; MOBEPXHOCTHAs
SHEprus; KOJIWYECTBEHHbIE XapaKTepUCTUKU aucnepcHocTd. Kiaccudukanuus aucnepcHsIx cuc-
TEM.

Mooyns 2. Tepmoounamuxa no8epxXHOCMHBIX A6NEHU

OO01as xapakTepucTUKa MOBEPXHOCTHOM sHepruu. IloBepXxHOCTHOE HATsKEeHUE. YpaBHE-
Hue ['ub6ca-I'eapbmronbia sl BHYTpEHHEH y/elnbHON MOBEPXHOCTHOM 3HEpruu (IOJHOU mo-
BEPXHOCTHOU SHEPTUH).

Meton n36siTKOB ['106ca. @yHIamMeHTansHOe aacopouronHoe ypaBHeHue ['nb6o6ca. Yact-
HOE BbIpakeHUE ypaBHeHUs [mO0ca. [IoBepXHOCTHO-aKTHBHBIE U MOBEPXHOCTHO-MHAKTUBHbBIE
BEILIECTBA.

Anresus u xore3us. YpaBHeHue [lronpe mig pabotsl aare3un. CmaunBanue, 3akoH FOHra.
VpaBuenue [ronpe-tOnra. Pactexanue xunkocrelt, koapduuueHt pactekanus mno ['apkuHcy.
Dddext Mapanronu, mpaBuio AHTOHOBA.

[TpaBuno ¢a3 ['n66ca n nucnepcHocTh. BiusHue KpUBU3HBI TOBEPXHOCTH HA BHYTpEHHEE
nasnenue ten (ypaBHenue Jlamnaca). Kanmunnsipasie siBinenust. Ypasuenue KenbBuna. Brnusaue
JUCIIEPCHOCTH Ha PaCTBOPUMOCTH, KOHCTAHTY PABHOBECHSI XMMUYECKON PEAKIIMH, TEMIIEPATYPy
¢dazoBoro nepexoa.

Mertoabl noy4deHus: TUCIEPCHBIX cucTeM. YpaBHeHUe PeOunnaepa ais paboThl qucnepru-
poBanus. Ipdext Pebunnepa. 'oMmorennas u rereporenHas KouaeHcauus. JHeprust [ mdoca o6-
pa3oBaHus 3apojbliia HOBoM (a3bl. Kunetnka oOpa3oBaHus HOBO (as3bl.

Mooynb 3. Aocopoyuonnvle pasnosecus

[Tpupona ancopOLMOHHBIX cui. AcopOuus ra3oB U MapoB HA OAHOPOAHOM MOBEPXHOCTH.
3akoH ['enpu. Mogens u ypaBHenue Jlenrmiopa. Teopus monumMonekyisipHoi aacopOuuu bpy-
Hayspa, OMmerta, Temnepa (BOT). Onpenenenue yaenbHo# moBepxHocTH MeTo oM BOT.

AncopOuust ra30B U IapoB Ha MOPUCTBIX MaTtepuanax. Knaccudukanus nop no lyoununy.
Teopus kanuwspHON KOHAeHcauuu. Pacuetr nnrerpanbHoi U qudQepeHnnanbHol KpUBbIX pac-
npeJieneHnst 0o0beMa Iop 1Mo pa3Mepam.

AncopOuust Ha MUKpONOpHUCTHIX Marepuanax. [lorennumansHas teopus Ilomsau. Xapak-
TepucTUYecKas Kpusas aacopOuuu. O6o01eHHoe ypaBHeHue teopun JlyOuHnHa o0beMHOro 3a-
MOJTHEHUsI MUKPOTOp, ypaBHeHue JlyOuHuHa - PagynikeBuya.

AncopOuus MOBEpXHOCTHO-aKTUBHBIX BemlecTB. [IpaBuio Jlrokio - Tpay6e. 3aBUCMMOCTh
MIOBEPXHOCTHOT'O HATSKEHUS OT cocTaBa pacTBopa. Y paBHeHue llumkoBckoro. YpaBHeHuUs co-
CTOSIHMSI Ta3000pa3HbIX MOBEPXHOCTHBIX (27COPOLIMOHHBIX) MIeHOK. Beckl Jlenrmropa.
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Mooynb 4. dnekmpuueckue ag1eHUA HA NOBEPXHOCMU

Mexanu3mbl 00pa3oBaHusl IBOWHOTO 3ekTpudeckoro cios (JI2C). Ypasuenus Jlunmnma-
Ha. DneKkTpokanwuisipHsle KpuBble. Teopun crpoenus [IIC. Pemenue ypaBuenus Ilyaccona-
bonwsimana muist nuddysnoit wactu I2C. JIDC no Teopun lLlltepHa, nepe3apsiika MoBEepXHOCTH.

ONEKTPOKUHETUYECKUE SIBICHUS, JJIEKTPOKMHETUUECKUN NOTEHUUaN. YpaBHEeHUE ['enbM-
roipa-CMOITyXOBCKOTO JIJISl 3JIEKTPOOCMOCa U dNIeKTpodopesa.

Mooyns 5. Kunemuueckue ceoiicmea oucnepcHuvix cucmem

CBsi3b CKOPOCTH OCaXJICHMS YACTHI] C UX pa3MepoM. YciaoBus cobmonenus: 3akona Cro-
kca. CeqMMEHTAllMOHHBIN aHaIU3 NOJUAMCIIEPCHBIX cucTeM. KpuBble pacnpeesieHns YacTUIl 110
pasmepaM. [Ipupona GpoyHOBCKOTO IBMKEHHS. 3aKoH DiHIITelHa - CMomyxoBckoro. Creact-
BUS U3 TEOPUU OPOYHOBCKOTO JBMKeHUs. CearMeHTaunoHHO-1u(py3HOHHOE PaBHOBECHE, T'HII-
COMETPHUYECKHUI 3aKOH.

Mooynw 6. Aepezamugnan ycmouuugoCcms U KOA2yaayus OUCHEPCHBIX CUCHIEM

CenuMmeHTallIOHHAS U arperaTUBHAsl YCTOWYMBOCTU cucTeM. JlnoduibHble U TMOPOOHBIE
cucrembl. Kputepuit nmuopunsnoctu no Pebunaepy-llykuny. JInogunpHble qUCTIEpCHBIE CHC-
Tembl. Kiaccudukanusi moBepXHOCTHO-aKTUBHBIX BelIeCTB. TepMoJMHAMUKA U MEXaHU3M MH-
nemtoodpaszopanud. Crpoenne munenn [HAB. ComoOunusanus. Kputuueckas KOHLEHTpaLus
MUIEII000pa30BaHUs, METOIbI €€ OIpeIeTICHHUS.

JInopoOHbIe muctiepcHble cucTeMbl. DaKTOPBI YCTOWYMBOCTH JIMO(POOHBIX cucTeM. bricT-
pas u MeanieHHas koarynsauua. Kuneruka koarynsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTh YUCIIA
YaCTHI[ Pa3HOro Mopsika oT BpeMeHu. OCHOBHBIE MoJIOXKeHUs Teopun Jlepsruna, Jlannay, dep-
Bes, OBepOeka ([JIDO). PacknuHuBaromiee napineHue u ero cocrapistomme. O0iiee ypaBHEHHE
JUISL SHEPTUU B3aWMOJAEUCTBUSA JUCHEPCHBIX YacTull. [loTeHnanbpHble KpUBbIE B3aUMOIEHCTBUS
yactull. HeilTpanu3anuonHas 1 KoOHIIeHTpauroHHas koaryisauus. [Ipasuno lyneue-I"apan.

Mooyne 1. Cmpykmypoodpa3zoeanue u cmpyKmypHo-mexanuuecKue ce0icmea OUCnepCcHvix
cucmem

Tunsl cTpykTyp, 00pa3yrouuxcs B AUCIEPCHBIX CUCTEMax. B3auMoCBsI3b MEXAYy BUIOM
MOTEHITMAIBHOM KpUBO# B3aumojericTBus yactuil (1o teopun JJIPO) u TUIIOM BO3HUKAFOIIMX
cTpyKTyp. KoarynsiunoHHO-TUKCOTPOIIHbIE U KOHJEHCALIMOHHO-KPUCTAIIIN3ALMOHHbBIE CTPYKTY-
PBI.

Peonoruueckuit MeTon MccienoBaHUusl TUCTIEPCHBIX cucTeM. OCHOBHBIC TIOHSITUS U UIE-
aJIbHBIE 3aKOHBI PEOJIOrUU. MOIETMpPOBaHNE PEOJIOTUYECKUX CBONCTB TEIL.

Knaccudukanus AucrepcHbIX CHUCTEM IO CTPYKTYPHO-MEXaHHUYECKUM CBoiicTBaMm. Bss-
KOCTb JKMJIKUX arperaTUBHO YCTOMYMBBIX JUCIIEPCHBIX CUCTEM. YpaBHeHUs DiHiTelHa, [1Tay-
nuHrepa, Mapka - XayBuHka. Peosornyeckue cBoCTBa CTPYKTYPHUPOBAHHBIX KUAKOOOPa3HBIX U
TBEPI00OPA3HBIX CUCTEM.
4.00bEM yueOHOH THCHUIIUHBI

Busr yue6HoI paboThI 3au. eq. AK. yac.

O01mas TPyA0eMKOCTh THCIUIIJIMHBI N0 Y4eOHOMY IJIAHY 50 180
AyIMTOpHBIE 3aHATHS: 2,0 72
Jlexmm (Jlek) 1,0 36
ITpakTnueckue 3anstus (I113) - -
JlaGopatopHsle 3ansaTus (JI13) 1,0 36
CamocrositesibHas padora (CP): 2,0 72
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB JUCIUIIINHBI 1,0 36
[ToaroToBka K 1a00paTopHbIM paboTam 1,0 36
Buabl koHTpOJIS:

3auér ¢ oneHkoi - -
IloaroToBKa K 3K3aMeHy 1,0 36

AHHOTanuA padoueil nporpammel AucuuinHbl «AHkeHepHas rpaduxka» (b1.513)
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1.leab AUCHMILIMHBI — IPHOOpETEHNE 3HAHUIN U BBIPAOOTKA HABBIKOB, HEOOXOIUMBIX
CTYJEHTaM JIJIsl BBIMIOJHEHUS M UYTEHUSI TEXHUYECKUX YepTeKel, BBIMOIHEHUS CKU30B JIeTaleH,
COCTaBJICHUS] KOHCTPYKTOPCKON M TEXHOJIOTMYECKOM TOKYMEHTALlMM B COOTBETCTBUM CO CTaH-
napramu ECKJI; o3HaKoMiIeHHE C METOJaMU KOMITHIOTEPHOM rpaduKH.

2.B pe3yibTare U3yYeHHs] TMCUMILIMHBI 00y4YalOlIMiicsi MO mporpamme O0akaJiaB-
puaTa J0JKeH: 001a/1aTh CIAeAYIONIMMH KOMIETEHIIUSIMU: CIIOCOOHOCTHIO K CaMOOPTIaHU3aI|H
u camoo6pazoBanuio (OK-7); crmocoOHOCTBIO HCIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHA-
YUHBIX AUCUUIUIMH B MPO(HECCHOHATBLHON e TEIbHOCTH, MIPUMEHATh METO/bl MaTeMaTHYECKO-
ro aHajlu3a U MOJAEIMPOBAHUs, TEOPETUYECKOTO U 3KCIepuMeHTalIbHOrO uccienoBanus (OIIK-
2).
3namu: criocodbl 0TOOpaXkeHUsI MPOCTPAHCTBEHHBIX ()OPM Ha MIIOCKOCTH; MPABUIIA U YCIOBHO-
CTH TIPHU BBINOJIHEHUU YEPTEXKEW; BUIBI U3JIEIHI U KOHCTPYKTOPCKUX JTIOKYMEHTOB; HA YPOBHE
NPECTABICHUS XapaKTEPUCTUKU (POPMBI U TIOBEPXHOCTH U3JICIINH;

Ymemps: BBINONHATH M YUTATh YEPTEKU TEXHUUECKUX H3JIEIUM C y4eTOM JECUCTBYIOIIMX CTaH-
JApTOB; BBIIIOJIHATH M YUTATh CXEMbl TEXHOJIOIMUECKHUX IIPOLIECCOB; HMCIOJIb30BaTh CPENCTBA
KOMIIBIOTEPHOU TpadUKH JUIsl U3TOTOBIICHUS YePTEKEH.

Bradempw: criocobaMu U MpueMaMu M300pakKeHUs TPEIMETOB Ha IJIIOCKOCTH; TpadpuuecKon cuc-
Temoit «Kommacy.

3.Kpartkoe cogepxanue JuCUMNIHHBI

Beseoenue. Ilpenver u metonibl uHXeHepHOU rpaduku. KpaTkue ncropudeckue cBeeHus. 3aaa-
YM MU MECTO Kypca B IIOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTHUH.

Mooyns 1. H30enus u KOHCmpyKmopcKue 00OKyMeHnbl.

1.1. Buowl uzdenuii u KOHCMPYKMOPCKUX 00OKyMeHmM08.

Buner uznenuit mo 'OCT: nerans, cOopodHasi eAMHULIA, KOMIUIEKC, KOMIUIEKT. BUabl KOHCTPYK-
TOPCKUX JOKYMEHTOB: YEPTEK JI€TalN, COOPOUHBINA YEPTEXK, YepPTek OOIIero BUAa, Crieru(uKa-
nus, cxema. [udpbl KOHCTPYKTOPCKUX AOKYMEHTOB. KpaTkue cBe[eHHs O CTPOUTEIbHBIX Yep-
Texax.

1.2. Pe3vbosbie uzdenusn u coeOuHeHus1.

Pe3n0bI: 00pa3zoBanue, kinaccudukamms, n3o0pakeHne u 0003HaueHne Ha deprexe. CTaHmapT-
HbIe pe3b0oBbIe m3nenus. Onpenenenue pe3rObl n3mepeHuem. CoenquHeHus aeraieit 60iToM U
mnuibKoi. Pe3ap0oBbie TpyOHBIE coennHenus. LlankoBble coequHeHusl.

1.3. Icku3bl u mexnuyeckue pucynku oemaeil.

[TocnenoBaTenbHOCTh BBHIMOJHEHUS! M300pa)KCHUM JeTaau: BHIOOP IJITAaBHOTO M300pa)KeHMsI; OIl-
peneneHue HeoOXOJMMOro KOJMYeCTBa U300pakeHUH; MOATOTOBKA MO YyepTeka K u300paxe-
HUIO JeTal; N300pakeHne OCHOBHBIX BHEIIHWX M BHYTPEHHHUX ouepTaHui aeranu. Oomep ne-
TaJM MPH BBIMIOIHEHUU €€ dCKu3a ¢ HaTypbl. OdopmiieHne yepTexkeld u acku3oB aeraneil. [Ipa-
BUJIA BBIMIOJIHEHUS U ODOPMIIEHUS] TEXHUYECKUX PUCYHKOB. O003HAaYEHUsI MaTEpPHAJIOB.

1.4. Yepmeorcu coopounvix eOunuy,.

[TpaBunia BeIMoaHEHHUS U 0GOpMIICHHUS COOPOYHOIO YepTeka: BHIOOP IIaBHOTO HM300pakeHus,
ofpesieieHne KOJIMYecTBa M300paKeHH, HaHeCeHHEe HOMEpPOB IMO3UIIMI, HaHECEHHE pa3MepoB
(raGapuTHBIC, YCTAaHOBOYHBIC, MPUCOCIUHHUTENbHBIE, HKCIUTyaTaliuoHHbIE). Creruduxanusi.
[TpaBuiia BeIMOTHEHHS U OPOPMIICHUS YepTexka 00IIero Bua.

Mooyns 2. Coedunenusn oemaneil.

2.1. Cxemut.

Knaccudukanus cxem no Bugam u tunaMm. O0o3HadeHue cxem. [IpaBuia BBIOJHEHUS CTPYK-
TYPHBIX ¥ IPUHLIMIHAIBHBIX TEXHOJIOTHYECKUX cXeM. CXEeMbI PacTIOI0KEHHUS.

2.2. H3o00pasicenusn coedunenuil oemaneil.

Onanneble coenuHenus. lllnuneBbie u mmoHo4Hble coeauHeHus. CoenuHEeHUs MTUPTOM U
mmMHTOM. HepasbeMmHble coeuHEeHMs JeTaliel: cBapka, Iaika, CKIE€MBaHUE, OOBaJIbIIOBKA,
pa3BajIbIIOBKA, COEAMHEHNE 3aKJICTIKOM.

2.3. Apmamypa mpyo6onpoeooos.
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Knaccudukanus apmarypsl TpyOOTIpOBOIOB IO HA3HAYEHUIO, TIO TUITY MEPEKPHITHS MOTOKA pa-
Ooueli cpefpl, T0 CrOCO0y MPUCOSAMHEHHS K TPYyOOTIPOBOTY, TIO CITOCOO0Y TepMETHU3AIlUH IITTHH-
JEJIsL.

Mooynws 3. Uepmeosrcu coO0pounvix eOunuy. Inemenmsl KOMRbIOMEPHOU cpaguKu.

3.1. I'eomempuueckue xapaxmepucmuKku opmol u nogepxHocmu u3oenuil.

Pa3mepsl, npaBuiia X HaHEeCEHUS Ha yepTexe. Pa3Mepsl UCIIOIHUTENbHBIC U CIIPaBOYHBIE, raba-
PUTHBIC, KOOPAMHHUPYIOIINE M YacTHBIE. ba3bl M3MEpPUTENbHBIE, KOHCTPYKTOPCKUE, TEXHOIOTU-
yeckue, BcriomoratenbHble. Hanecenue pasmepoB ot 6a3. [IpenenbHble OTKIOHEHHS pa3MepoB
TJIAJIKUX TIOBEPXHOCTEH, JOMYCKH, Mocaaku. Jlomycku u mocanku i aetaneit ¢ pe3nooit. [lle-
POXOBATOCTh MOBEPXHOCTEH JeTaliell, mapamMeTphbl IIEPOXOBATOCTH, MpaBHJia HAaHECEHUs Mapa-
METPOB IIEPOXOBATOCTH IMOBEPXHOCTEH Ha yepTexke. [IpenenbHble OTKIOHEHHS (OPMBI U PaCIo-
JIOKEHUSI.

3.2. /lemanuposanue uepmediceil cOOpoUHbIX €OUHUY,.

[IpaBuiia geranupoBaHusi yepTekeld COOPOUYHBIX €IUHUIl. BhionHeHue yepTeked M TexXHU4e-
CKHMX PUCYHKOB JICTAJICH.

3.3. Di1eMeHTBbI KOMIILIOTEPHOH IrPauKu.

KomnrelotepHas rpaguka u pemaemsle €10 3agadd. ['papuyeckue oObEKThl, IPUMHUTUBBI, aTPU-
OyThl, cuHTe3 n300paxkenus. llpencraBienue BuaeonHpopMau U ee MalIMHHAs TeHepalus.
CoBpeMeHHBIE CTaHIaPTHI KOMITBIOTEPHOU Tpaduku, rpagudeckue s3Ik U MeTadaiibl. Peann-
3alys anmapaTHBIX MOAynel rpaduyeckoil cuctembl. OCHOBHBIE TpadUyecKue aaropuTMbl Ha
IUIOCKOCTH | B IIpocTpancTBe. [IporpaMmmMubie rpaduueckrne CUCTEMBI i UX TIPUMEHEHUE.
4.00beM u3y4aemMoil TUCIUIJIHHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.

O01mas TPyA10€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
AyIMTOpHBIE 3aHATHS: 15 54
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,75 27
Jlaboparopusie 3ansaTus (J13) 0,25 9
CamocrositesbHasi padora (CP): 2,5 90
CaMoCTOATEIbHOE N3YUYEHHE PA3JeIIOB JUCIUIIINHBI 2,5 90
Buabl koHTpOJIS:

3a4ér ¢ oneHkom + +
IMoaroroBka K IK3aMeHy -

AHHOTanus padoyveil NPporpaMmbl IUCHUILIHHBI «be30MacHOCTb KU3HeAeATEIbHOCTH»
(b1.b14)

1.leap (ucuMNJIMHBI -- GOopMUpPOBaHUE MPO(ecCHOHANTBHON KyIbTyphl O€30MaCHOCTH, MO KO-
TOPOW MOHUMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH MCIOJB30BaTh B MPO(EeCCHOHATbHON
JESTENIbHOCTH MPHUOOPETEHHYI0 COBOKYIMTHOCTh 3HAHUW, YMEHUN M HaBBIKOB JAJsi OOecTieueHus
O6e3omacHOCTH B cepe mpodecCHOHATbHON NESITeIbHOCTH, XapaKkTepa MBIIUIEHUS U IIEHHOCT-
HBIX OpUEHTAIUH, MPU KOTOPHIX BOMPOCKHI 0€30MaCHOCTH PACCMATPUBAIOTCS B KAUECTBE MPUOPH-
TeTa.
2. B pe3yabTare H3y4YeHHs] JUCHHUILIMHBI 00y4alUIUiics Mo mporpaMMme 0akajlaBpuara
JAOJIKeH: 00JlajaTh CIEAYIOUIMMH KOMIIETEHUUSIMHU: CIHOCOOHOCTBIO paboTaTh B KOMAaHJE,
TOJIGPAHTHO BOCTIPMHUMAS COLIMANbHBIE U KyJIbTypHbIe paziuuus (OK-6); cmocoOHOCTBIO K
camoopranuzanu u camoodbpazoBanuio (OK-7); TOTOBHOCTHIO TIOJIb30BAaThCS OCHOBHBIMHU
METOJaMH 3alIUTHI TPOU3BOACTBEHHOTO MEPCOHANA M HACEIEHUS OT BO3MOXHBIX MOCIEACTBUMN
aBapuii, karactpod, ctuxuitHbix Oencteuit (OK-9): BrajeHneM OCHOBHBIMH METOJaMH 3alllUThI
MPOU3BOJICTBEHHOTIO IME€PCOHAlla U HACENEHUS OT  BO3MOXHBIX  TOCJIEACTBUN aBapui,
katactpod, cruxuitHeix Oeacteuii (OITK-6); moHMMaHHEM POJIM OXpaHbl OKPYXKAIOIICH Cpebl U
palMOHAILHOTO TIPUPOJIOTIOIB30BAHUS | JUIS Pa3BUTHS U coxpaHeHus nuBwinsaiuu (OK-12);
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3nams: OCHOBHBIE TeXHOC(EpHBIC OMACHOCTH, MX CBOWCTBA U XapaKTEPUCTHKH; XapaKTep BO3-
JEMCTBUS BPEIHBIX U OMACHBIX ()aKTOPOB HA YeJIOBEKa U MPUPOIHYIO CPEY, METO/IbI 3aIIUTHI OT
HUX IPUMEHHUTENBHO K chepe cBoel podecCHnOHaIbHOM e TebHOCTH.

Ymems: unentudunupoBaTh OCHOBHBIE OMACHOCTH CpPeibl OOUTAHUS YEJIOBEKa; OLEHUBATh PUCK
WX pealu3aluy, BRIOMPATh METOABI 3alIUThI OT OMACHOCTEH MPUMEHUTENIBHO K cdepe cBoei
npodecCuoHaNbHOM IeATENBHOCTH U CIIOCO0bI obecreueHus: KOMDOPTHBIX YCIOBUM KU3HEAES-
TEJIBLHOCTH.

Braoemyw: 3akoHOATENbHBIMY U MPABOBBIMU aKTaMH B 001acT 06€30MacHOCTU M OXpaHbl OKPY-
JKarome cpenabl, TpeOOBaHUAMHU K O€30MaCHOCTH TEXHHUUYECKUX PETJIaMeHTOB B cdepe mpodec-
CHUOHAJILHOW J1€ATEIbHOCTH; CIIOCO0aMHU U TEXHOJIOTHSMU 3aIUThI B UPE3BbIUANHBIX CUTYALIUAX;
HOHHTHﬁHO-TepMI/IHOJIOI‘I/I‘-IeCKI/IM arraparom B 06JIaCTI/I 6G3OHaCHOCTI/I; HaBbIKaMHM panjMoOHalIn-
3alUu MPOQPECCUOHANBHON NEATENBHOCTH C IeNbl0 oOecredeHns: 6e30MacHOCTH U 3alUThl OK-
pyKaroleu cpepbl.

3.Kparkoe conep:kanue JTHCIUIIHHBI.

1. Beeoenue 6 6e3onacnocms. OCHOBHBIC TIOHATUS U OMpeiesieHus. be3omacHocTh U yc-
TONYMBOE pa3BUTHE.

2. Yenosek u mexuocgpepa. CTpykTypa TexHoc(hepsl 1 ee OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCEepHOM 0€30IacHOCTH.

3. Hoenmugukauyun u e6030eiicmeue HaA 4e108eKA 8PEOHBIX U ONACHBLIX (PAKMOPOE
cpeovt obumanus.

Knaccudukanus HeraTuBHBIX (PaKTOPOB CpeAbl OOMTAaHUS YelloBeKa. XMMHUYECKUE Hera-
TUBHBbIE (PaKTOPHI (BpeIHbIE BellecTBa). MexaHuyeckue u aKkycTU4eckue Kojiebanus, BUOpanus
U IyM. DJIEKTPOMAarHUTHbIE U3JIydeHUs U nojs. MoHusupyromme usinydyeHue. JIeKTpUIecKui
ToK. OnacHble Mexanuueckue (paxktopsl. [Ipolieccsl ropeHus 1 MoKapoB3pbIBO-  OMACHBIE CBOM-
CTBA BEIIECTB U MaTepuanoB. CTaTUYECKOE IIEKTPUUECTBO.

4. 3awguma uenoeeka u cpeovl OOUMAHUA OM BPEOHBIX U ONACHBIX (PAKMOpPos npupoo-
HO020, GHMPONOZEHHO20 U MEXHOZEHHO020 NPOUCXOIHCOCHUA.

OcHOBHbIE MPUHIUIIBI 3aLIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETaTHBHBIX
(dakTopoB. 3amuTa OT SHEPreTUUECKUX BO3JIEHCTBUI U pusnueckux nonei. O0ecnieuenue 6e30-
IAaCHOCTU CHCTEM, PabOTaIOIIMX O] AaBieHHeM. be3onacHOCTh AKCITyaTal TpyOoonpoBOI0B
B XMMUYECKOW NMPOMBIIIEHHOCTH. be3onacHas skcmryaranus KOMIPEccOpoB. AHAIU3 U OLIEHH-
BaHHME TEXHOTCHHBIX U MPUPOJIHBIX PUCKOB.

5. Obecneuenue komgopmuwlx ycnosuii 01a Hcusnu u deameavhocmu yenoseka. I1o-
HATHE KOMGOPTHBIX WIM ONTUMANbHBIX YCIOBUH. MukpoknuMar nomemnieHuil. OcBelieHue u
CBETOBasI cpe/ia B IOMEIIECHUH.

6. Ilcuxogu3suonozuueckue u Ip2oHOMUYECKUE OCHOBbL DE30NACHOCHU.

[Tcuxuueckue mporecchl, CBOMCTBA U COCTOSIHUSI, BIUSIONINE Ha 0€30MacHOCTh. BUbl u
YCIIOBUS TPYAOBOU AEATEIbHOCTH. DPrOHOMHUYECKHE OCHOBBI OE30MACHOCTH.

7. Upe3eviuaitnvle cumyayuu u Memoosvl 3auUmyl 6 YCia06UAX UX Pealu3ayuu.

O6mue ceenenus o UC. Ioxkap v B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 00bEKTaX.

Panuanyonnsie aBapuu. [Ipubopsl paananinoHHON, XUMHUYECKON pa3BeIKU U 103UMETPU-
YECKOTro KOHTpOJs. Upe3BblUualiHble CUTYallud BOCHHOTO BPEMEHHU. 3allUuTa HACENEHUs B Upe3-
BbIYAHHBIX CUTyallUsIX. Y CTOWYMBOCTh (PYHKIIMOHUPOBAHUS OOHEKTOB IKOHOMUKHU B Upe3BbIYaii-
HBIX CUTYyaI[UsX.

8. Ynpaenenue 6ezonacnocmoio scusnedeamenvnocmu.

3aKkoHOJATEeNbHBIE W HOPMATHBHBIC IPABOBBIE OCHOBBI YIPABICHUS 0€30MaCHOCTHIO
KHU3HEAESITEIbHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBjieHus 6e30macHocThio. CTpaxoBaHUE pHC-
KoB. ['ocyapcTBeHHOE yrnpaBieHne 0€30MacHOCTHIO.

4.00beM yueOHO# JUCUUIIJIMHBI

Busl yaeOHOM paboTh |3au.en. | Ax. uac. ‘
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O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHy 4,0 144

AyIMTOpHBIC 3AHATHS: 1,5 o4
Jlexmn (Jlek) 1,0 36
JlaGopatopusie 3ansatus (JI3) 0,5 18
CamocrositesibHas padora (CP): 15 54
[TonroroBka K KOHTPOJIBLHBIM paboTaM 1,0 36
[TonroroBka k 1a60pPaTOpPHBIM paboTamM 0,5 18

Buabl KoHTpOJIA:

3a4€T ¢ OLEeHKOI - -

IloaroroBka K 3K3aMeHy 1,0 36

AHHOTanus padoyel nporpaMmsl JucuuIIMHbI «[Iponeccsl U anmapaTsl XMMHYECKOH
texHonorun» (61.515)

1.Heab TMCUMIUIMHBI: BMECTE C KypcaMH OOIIeld XUMHUYECKOW TEXHOJOTHUHU U JIP. CBSI3aTh
o0lIeHaYYHYIO0 M OOLIEMH)KEHEPHYIO MOJArOTOBKY OMOTEXHOJIOIOB, YTO HEOOXOAUMO MPH MOJT0-
TOBKE 0aKajaBpOB 110 JAHHOMY HAIpaBJICHHUIO JJIs HAYYHO-HCCIIE0BATEIbCKON U MPAKTHIECKOM
paboThl HA MPEIPUITUSX.

2.B pe3yJabTare M3y4eHHUsl JUCHHUILVIMHBI 00y4yaommiicsi o mporpamme 0akajlaBpuara
JA0JIKeH: 00Ja/1aTh CIEAYIOIUMH KOMIIETEHIMSMH: CIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30-
BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHCIUIUIMH B MPO(ECCHOHANBHON NesITeIbHOCTH
(OIIK-1); TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O COBPEMEHHOM (PU3NYEeCcKOil KapTUHE MUpa, IPO-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA Il MOHUMaHUS — OKpY-
x)aroriero mupa u ssieHuit npupoasl (OITK-2); roToBHOCTBIO UCTIOIB30BATh 3HAHUS O CTPOCHUU
BELIECTBA, MPUPOAEC XUMHUECKON CBS3M B PA3IMYHBIX KJIACCAX XUMUYECKUX COCAMHEHUN IJis
MIOHUMaHUs CBOMCTB MaTEpUAIOB U MEXaHU3Ma XMMUYECKUX MPOLECCOB, MPOTEKAIIINUX B OK-
pyxatoiem mupe (OIIK-3).
3nams: OCHOBBI TEOPUU MIEPEHOCA UMITYJIbCA, TEIIa U MAacChl; IPUHILIUIIBI (PU3NYECKOTO MOICIIH-
pOBaHMsI MIPOLIECCOB; OCHOBHBIE YPaBHEHUS JIBUKEHUS JKUJKOCTEH; OCHOBBI TEOPUH TEIIONEpe-
Jla4ui; OCHOBBI TEOPUU Maccolepenadd B CUCTEMaxX CO CBOOOJHOW M HEMOABM)KHON TpaHHIIeH
paszaena ¢a3; TUIIOBBIE MPOIECCH XUMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHE annapaTsl U Me-
TOJIBI UX PACYETA; METOJbl NOCTPOEHUS SMIIMPHUUYECKUX U TEOPETHUYECKUX MOJEIEH XMMHKO-
TEXHOJOTMYECKHUX MPOIIECCOB.

Ymemuw: onpenensaTs xapakTep JBUKEHUS KUAKOCTEN U ra30B; OCHOBHBIE XapaKTEPUCTUKHU IIPO-
LIECCOB TEIMJIO- U Maccolepeaun; pacCUUThIBATh MapaMeTPhl U BHIOMPATH anmaparypy A KOH-
KPETHOTO TEXHOJOTMYECKOrO IPOILIECCa; PACCUMTHIBATH OCHOBHBIE XAPAKTEPUCTHKU XHMHKO-
TEXHOJIOTHYECKOI0 IIpolecca, BIOUPATh palllOHAIIBHYIO CXEMY.

Brnademwv: MeTOolaMH TEXHOJIOTMYECKUX PACUETOB OTNENBHBIX Y3JIOB M JleTallell XMMHYECKOro
000py/10BaHUsl; HaBbIKAMU IPOEKTUPOBAHMSI TUIIOBBIX alapaTOB XUMUYECKOW MPOMBIIIJIEHHO-
CTH; METOJIaMU OTIPEJICNIEHUs] PallMOHAIBHBIX TEXHOJOTMYECKUX PEKUMOB paboThl 000pyI0Ba-
HUSL.

3.Kparkoe cogepxxanue JuCHUMILIHHBI

Mooyne 1. T'uopoounamuueckue npoueccol U ARRAPAMBL XUMUYECKOU MEXHOI02UU.
OcHOBBI TeopuH siBIeHUH niepeHoca. O0Ire 3aKOHOMEPHOCTH THIPOJMHAMUKY, TETJIonepeaadn
u Macconepenaud. Kujakoctd U Tras3wl. ['maponuHamuka. TeueHue B TpyOax M KaHajax.
[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPHU
rujpoarHamuyeckoro momobusi (Dinepa, PeitHonmpaca, ®pyna, TOMOXPOHHOCTH), HX
¢u3nueckuil CMBICK; TNapamMeTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE IBMIKEHUS
BA3KOH *uakoctu. Berbop ckopocteil moTokos. Ilepemenienre xuakocTei ¥ ra3oB ¢ MOMOIIBIO
MaIlIMH, NOBBIIIAOIINX JaBJICHUE.

Mooynw 2. Tennogvie npoyeccol u annapamvl XUMU4ecKolli mexHoa02uu.
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OcCHOBHBIE TEIIOBBIC MPOIECCHl B XUMHUYECKOW TexHosoruu. JuddepenimanbHoe ypaBHEHHE
nepeHoca dHeprur B (opme TemioTel. KOHBEKTHBHBIM TIEPEHOC TEIUIOTHL. PaanaHTHBIN
Terutonepenoc. Teronepenada B MIOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.
Mooynes 3. Ilpoueccot u annapamvl pazoenenus 20mMo2eHHbIX cucmem. (OcHosHble
maccoobmenHnvle npoyeccol).
OcHoBBl MaccooOMeHHBIX mpoueccoB. JuddepenunanbHoe ypaBHEHHE KOHBEKTHBHOTO
NepeHoca Macchl B OMHAPHBIX cpeaax. Macconepenada. MarepuaibHbIid OalaHC HETIPEPHIBHOTO
YCTaHOBUBIIETOCS Mpoliecca. Pacuer MacCOOOMEHHBIX MPOILIECCOB M aIlllapaToB Ji CUCTEM C
OJIHUM PAaCIIPEEIISIEMbIM KOMIOHEHTOM.
Pacuer monepeyHoro cedeHus (quamerpa) KOJOHHBI; IPEIEIbHO AOMYCTUMAs U HIKOHOMUYECKH
ONTHMAJIbHAS CKOPOCTH CIUIONTHON (ha3pl. OCHOBHI pacdyeTa BRICOTH MAaCCOOOMEHHBIX anmnapaToB
C HEMpepbIBHBIM M CTYNEHYaThIM KOHTakTOM ¢a3. OOuMe NpUHLMIBI YCTPOMCTBA U
KJIaCCU(UKAIIMS alIapaToB JJIsi MAaCCOOOMEHHBIX MPOIIECCOB B CUCTEMAaX «Ta3(Imap)->KUIKOCTHY.
OcoOenHocTH KOHCTPYKLUK abcopOepoB. OCHOBBI pacyeTa U annapathl sl TACTUILISUH.
Mooyne 4. OcHnognvie cudpomexanuyeckue npoueccol. Ilpoueccel u annapamol
paszoenenus 2emepozeHHbIX CUCHIEM.
Paznenenne XKMIKUX M Ta30BBIX T'€TEPOTCHHBIX CHCTEM B TOJIE CHJI TSKECTH. TedeHue uepes
HEMOJIBUYKHBIE 3€PHUCTBIC U TCEBAOOKIKEHHBIE clIou. DUIBTPOBaHUE CYCIIEH3MH M OYHCTKA
ra3oB OT MbUICH HA PHIIBTPaX.
4.00beM yueOHOil THCIHUIIIHHBI

Bcero 5-p1if cemectp | 6-0if cemecTp
N 3au. | Ak. | 3au. Ax. | 3au. Ax.
Bunet yueGHoi paboThl
el yac. | ef. yac. | el qac.
Oo6mas TpyA0eMKOCTh TUCIHHUIJIHHBI M0 10,0 | 360 |5,0 180 5,0 180
Y4eOHOMY IJIAHY
AyYAUTOpPHBIE 3aHATHS: 40 | 144 2,0 72 2,0 72
Jlexmu (Jlek) 2,0 72 1,0 36 1,0 36
[TpakTaeckue 3anrstust (I13) 2,0 12 1,0 36 1,0 36
CamocrositesbHasi padora (CP): 4,0 144 2,0 12 2,0 12
CamocTosiTeTbHOE U3YUYEHHUE Pa3/IesioB AMC- 4.0 144 2,0 12 2,0 12
OUIIAHBI
Buabl KOHTpOJIA:
3auéT ¢ oneHKoIi - -
IloaroroBka K 3K3aMeHy 20 |72 1,0 36 1,0 36
AHHOTaNUs padoyeil mporpamMMbl TUCHUIJIMHBI «OQ0mIas XuMuyecKast TEXHOJIOTHSI»
(b1.B16)

1.leap AMCHUIVIMHBI: IOJyYE€HUE 3HAHUI B 00JIACTH peanu3alii XUMHUKO-TEXHOJIOTHYECKUX
IPOIIECCOB € Y4ETOM (DPU3MKO-XMMHUYECKUX OCOOCHHOCTEH MPOTEKAIOUIMX peakiuii, Beioopa om-
TUMAaJIHBIX YCJIOBHH pea3yeMbIX MpPOIecCcOoB, BbIOOpa 3 (PEKTUBHBIX PEaKTOPOB, IPHOOpETE-
HUS HAaBBIKOB B COCTaBJICHWU MaTepHalbHBIX M TEIUIOBBIX 0AJaHCOB, B pacyeTe MPOLECcCOoB U pe-
aKTOpPOB Ha OCHOBE MAaTeMAaTUYECKOTO MOJEIMPOBAaHHUSA, MOJIyYEHHs 3HaHWM B oOnacTu paspa-
00TKH 3HEeprocOeperarmux XUMHUKo-TexHonorndeckux cucteMm (XTC), 6e30TXOAHBIX U Mallo-
OTXOJIHBIX TEXHOJIOTUI Ha MPUMEPE COBPEMEHHBIX POU3BOJICTB

2.B pe3yabTare M3y4YeHHMs AUCHHMILVIMHBI O0y4YaIOUIIWIHCH MO NporpamMme OakajlaBpuara
JA0JIKeH: 00JaaTh CIEAYIOIMMU KOMIIETEHIIUSIMU: TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CO-
BpeMEHHON (u3MYecKo KapTHHE MHUpa, HPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOCHHH BEIIECTBA [T IOHMMaHHsI OKpYXaromiero Mupa u sisienne npuposl (OI1K-2);
3nHamb: OCHOBBI TEOPUU XMUMHUYECKHX IIPOLIECCOB M PEAKTOPOB, METOJOJIOTHIO MCCIIEN0BAHUS
B3aMMOJICHCTBUSI XUMUYECKUX MPEBPAIIEHUH U SBICHUN NepeHoca Ha BCEX MACIITa0HBIX YPOB-
HSIX, METOJIUKY BBIOOpa peakTopa U pacuéra mpolecca B HeM; OCHOBHBIE peaKI[MOHHBIE MTPOIEC-
Chl U PEaKTOPhl XUMUYECKON U HEPTEXUMUUYECKON TEXHOJIOTUH, OCHOBHBIE MPUHIIUIBI OPraHU-
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3allMd XUMHUYECKOTO MPOHM3BOJICTBA, €r0 MEPAPXUUECKYIO CTPYKTYPY, METOMbI OLeHKH 3Pdek-
TUBHOCTH MTPOU3BOJCTBA; OCHOBHBIE XUMHUYECKHUE POU3BOJICTBA.

Ymemvw: paccunTaTh OCHOBHBIE XapaKTEPUCTHKH XMMHUYECKOTO MpoIiecca, BEIOpaTh palMoHaIb-
HYI0O CXE€MY MPOM3BOJCTBA 3a/laHHOTO MPOAYKTa, OLIEHUTh TEXHOJOTMYECKYI0 3(P(PEeKTUBHOCTh
IPOM3BOJICTBA; BHIOpATh 3()(PEKTUBHBIN THUI peaKTOpa, MPOBECTH pacyeT TEXHOJIOTUYECKUX I1a-
paMeTpoB AJI 33JaHHOTO MPOLECCa, ONPEIEIUTh MapaMeTpbl HAWIYUIlIe OpraHu3aluu Mporec-
ca B XMMHYECKOM PEAKTOPE.

Braoemyw: metogamu ananmn3za 3¢pGeKTUBHOCTH pabOThl XUMHUUECKUX MPOU3BOICTB; METOIaMU
pacueTa ¥ aHaJau3a IPOLECCOB B XUMUYECKHUX PEAKTOPaxX, OMPENEICHHS TEXHOJIOTHUECKUX MOKa-
3areseil, MeTo/laMu BhIOOpa XMMHUECKHUX PEaKTOPOB.

3.Kpartkoe cogepxanue JuCUMIIHHBI

Mooynws 1. Xumuueckas mexnoiocusn u Xumudeckoe npou3e00cmeo

1.1.0cHoBHBIE OnpeieieHUs U MOJIO0KEHUS.

XuMHYecKasi TEXHOJIOTHs - Hayka 00 3KOHOMUYECKH, YKOJIOTUYECKU U COLIMATIBLHO 00OCHO-
BaHHBIX CIIOCO0AaX M Mpoleccax NepepadOTKU ChIPbS C U3MEHEHHEM €r0 COCTaBa M CBOMCTB My-
TEM MPOBEACHUS XUMHUYECKUX U (PU3UKO-XMMHUYECKUX MPEBpAIllEHUH B MPeIMEThl MOTpeOIeHus
U cpenacTBa Mpou3BoAcTBA. OOBEKT XMMHUYECKOW TEXHOJOIMHM - XUMHYECKOE IPOU3BOCTBO.
MexoTpacieBoil XxapakTep XMMHUYECKOW TEXHOJOTMU. Pa3BUTHE XUMHUYECKHUX MPOU3BOJCTB U
XUMHUYECKON TEXHOJIOTHH. MECTO XUMHUYECKON TEXHOJIOTHH B IMPOMBITIICHHOM chepe U METO10B
XUMUYECKON TEXHOJOTMU B HEXUMHUYECKUX OTPACiIiX IPOMBIIUIEHHOCTH. MeToabl XUMUYECKOU
TEXHOJIOTMM — CUCTEMHBIN aHaIM3 U METOJAbl MaTeMaTH4eCcKoro MozenupoBanus. Cucmemuuli
aHanu3 CIOKHBIX CXEM M B3aUMOJICUCTBUH 3JIEMEHTOB CXEMbl — IIOHATUE U COJAEPKAHUE METO/1a.
Quzuueckoe u mamemamuieckoe MoOelIuposarue, OrpeieIeHUe U OCHOBHbIC NOHSTHS, UX Me-
CTO B MH)KEHEPHO-XUMHUYECKUX HCCIEAOBAHUAX U pa3paboTkax. MecTo u 3HaYeHue HATYpPHOTO U
BBIUMCIUTEIBHOIO KCIIEPUMEHTA.

Cogepxanue U 3a1auu yaeOHOTO Kypca.

1.2. Xumuueckoe mpou3BOACTBO.

[ToHsiTHE O XMMUYECKOM MPOU3BOJCTBE KaK O CUCTEME MAlIUH U alllapaToB, COCAUHEHHbBIX Ma-
TEPUAJIbHBIMU M 3HEPI€TUYECKUMHU MOTOKAMH, B KOTOPBIX OCYILECTBIISIOTCS B3aMMOCBS3aHHbIE
XUMHUYECKHE TIPEeBpaIIeHUs U (PU3NUECKUE MPOLIECCH epepaboTKU ChIPbsl B MPOAYKTHI. MHOTO-
(GyYHKIIMOHAIBHOCTh XUMHUYECKOIO MPOU3BOACTBA - NOJy4YE€HUE MIPOJYKTOB, SHEPTO- U pecypcoc-
OepekeHre, MUHUMH3AIMs BO3JIEHCTBHS Ha OKpyKarollyto cpeny. OOmmas cTpykTypa XUMHUYe-
CKOT'O NMPOM3BOJICTBA - COOCTBEHHO XMMHMUYECKOE MTPOU3BOJICTBO, XPAHEHHUE CBHIPbSI U MPOAYKIINUH,
TPAHCHOPT, CUCTEMBI KOHTPOJI U Oe30macHocTH. OCHOBHBIE MOACUCTEMBI XUMHUYECKOTO MPOU3-
BOJICTBA - IIOJITOTOBKA CHIPbsl U MaTEpUaAIOB, XUMHUUECKHE U (PU3UKO-XUMUYECKUE MPEBPAILCHUS.
BBIJICJIEHUE MPOJYKTOB, 00€3BpPEKUBAHUE YTUIM3AlMs OTXOJI0B, TEIJIO- U dHEproodecneueHue,
BOJIONIOJITOTOBKA, YIpaBJieHHE MPOU3BOACTBOM. OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHI -
CBIpBE, BCIIOMOTaTeIbHbIE MaTEPUAIIbI, OCHOBHOM U JOIMOJIHUTENBHBINA IPOAYKTHI, OTXO/BI, IHED-
TFeTHUYECKHUE pecypchl, 000pyAOBaHUE, CTPOUTENIbHbIE KOHCTPYKIUMU U MPUOOPHI, IPOU3BOJICT-
BEHHBII MTEPCOHAIL.

KauecTBeHHbBIE M KOJUYECTBEHHBIE MMOKA3aTEIN XUMHUYECKOIO TPOU3BOJICTBA: TEXHOJOTHYECKUE
MIOKa3aTeN! - MPOU3BOAUTEIBLHOCTh U MOILIHOCTh IPOU3BOJACTBA, BBIXOJ IPOAYKTA, PACXOIHbBIE
KOA((UIIMEHTHI IO CHIPHIO U SHEPTUHU, UHTEHCUBHOCTbH MPOLIECCOB, KAUECTBO MPOIYKTA; SKOHO-
MHUYECKHE MMOKa3aTeau - ce0eCTOMMOCTh IMPOAYKTa, MPUBEICHHbIE 3aTpaThl, yJENbHbIE Kalu-
TaJbHBIE 3aTPaThl, MPOMU3BOAUTEIBLHOCTD TPYZAQ; SKCIUTyaTallMOHHBIE MMOKA3aTeIN - HAa/IeKHOCTh
U 0e30MacHOCTh (PYHKIIMOHMPOBAHUS CUCTEMBI, YyBCTBUTEIBHOCTh, PETYIUPYEMOCTh M YIpPaB-
JSIEMOCTB TPOILIecca; COIMalIbHbIE TTOKA3aTeNN - BO3/IEHCTBUE HA OKPYXAIOIIYI0 cpeay, be3zomnac-
HOCTb 00CTTY)KUBaHUsI, CTETICHb MEXaHHU3AI[MH U aBTOMATH3AI[1H.

1.3. CoipbeBbIE pecypchl, BOJIa M SHEPTUS B XUMUYECKOM MPOU3BOICTBE.

Knaccugukaius cbIpbeBBIX PECypCOB MO Pa3IMYHBIM MPU3HAKaM - (Pa30BOMY COCTOSTHHIO, IIPO-
HCXOX/ICHNI0, UCTOYHMKAaM. MUHepabHOe ChIpbe (PyAbl U MOJE3HbIE UCKOMaeMble), OpraH1ye-
CKO€ TIPUPOAHOE CBhIpbE (TOPIOYME UCKOMAeMbIe), PACTUTEIBHOE M KHBOTHOE ChIphE, BTOPHUHOE
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CBIPbE - WX HCIIOJIb30BAaHHE U MyTU nepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHON 00pabOTKU
ChIpbsi (oOoraimeHrue, OYKMCTKA, MOATOTOBKA K TPAHCHMOPTHUPOBKE M mepepadoTke). Ilonstue,
CYIIHOCTh W TPUMEpPBI YIIyOJICHUS! HCIIOJIb30BAaHUS CHIPhs, KOMOMHUPOBAHUS TMPOU3BOJCTB U
KOMIUIEKCHOU NIepepaboTKU CHIPBSI.

3Ha4YeHrEe W MCIOJIb30BAHUE BOJBI B XUMHUYECKUX MPOU3BOACTBaX. Mcrounuku Bojasl. TpeGoBa-
HUS K TEXHOJIOTUYECKON U ObITOBOM Boze. [IpoMbllieHHast TOATOTOBKA BOABI U METO/IBI €€ OUH-
CTKH 0T npumMeceil. OCHOBHBIE METO/IbI KOHTPOJISI Ka4eCTBA BOJbI. DKOHOMHMSI BOJOIIOTPEOICHHUS
B IIPOU3BOJICTBE. BOI00OOPOTHBIE CUCTEMBI.

Buapl ¥ MCTOYHMKH SHEPrUM B XMMHUYECKOH NPOMBIIIICHHOCTH. Macmtalbl moTpebiaeHus u
CIocoObl YMEHBIICHUS dHEepreTudecKkux 3arpar. CylHOCTbh U MIPUMEPhI pereHepalui U peKyre-
panuu >Hepruu. DHEProTeXHOJIOTHYECKUE CHCTEMbl. BTOpHUHBIE YHEPTETHUECKUE PECYPCHI.
Mooyns 2. Teopemuueckue 0CHOGbL XUMUYECKUX RPOUECCOB U PEAKNOPOE

2.1. OcHOBHBIE OIPEACIICHHS U MOJT0KEHUS

Qusuko-xumuyecKue 3aKOHOMEPHOCIU XUMUYECKUX npespaujenuti - CTEXUOMETpUYECKue, Tep-
MOJIUHAMUYECKHe, KuHeTHnueckue. [lokazaTenn XUMHUYEeCKOTO MPEBPalIeHUs - CTETeHb peBpa-
HICHUSI, BBIXOJI IPOJYKTA, UHTErpaibHas U AuddepeHinaibHas CelIeKTUBHOCTH, CKOPOCTH peak-
[IUH 1 TIPEBPAICHHUS PEareHTOB.

2.2. XuMUYeCKui mporecc.

XUMHUYECKUH MPOLECC - B3aUMOJECHCTBUE XMMHUUECKOIO MPEBPALICHUS U (GU3HYECKUX SIBJICHUN
NepeHoca, B OCHOBHOM, Ha MOJIEKYJISIpHOM ypoBHe. Knaccudukaius XuMHIECKUX TMPOIECCOB 110
pa3IMYHBIM IPU3HAKAM - XUMUYECKUM (BHJI XMMUYECKON PEeaKInu, TEPMOIMHAMUYECKHAE XapaK-
TEPUCTUKH, CXeMa IIPEeBPAICHHU ) U ()a30BBIM (YUCIIO U arperaTHoe cocTosiHuE (az).
T'omocennvitl xumuueckuii npoyecc. OnpenesieHue U MpuMepsl. BIusHIe XUMHYECKUX MPHU3HA-
KOB U YCJIOBHIA MPOTEKAHUS IIpoliecca Ha ero nokasarenu. CrnocoObl MHTEHCU(UKALINU.

[TonsTHE ONTHUMANBHBIX TemmepaTyp. ONTHMaIbHBIE TEMIIEPATyphl Ui OOpaTHUMBIX U HeoOpa-
TUMBIX 9K30- M SHAOTEPMHUUYECKUX PEAKIIUM.

T'emepocennvlii (nexamanumuueckuii) xumuueckuu npoyecc. Onpenenenue u npumepsl. CTpyk-
Typa mpoliecca U ero cocrapistomne (craauu). HaGmomaemas CKOpOCTh XUMUYECKOTO MPEBpa-
nieanst. O6act (peXUMbl) MPOTEKAHUS MPOIIecca, JIMMHTAPYIOMIAs CTa U

['eTeporeHHbI XUMHUECKUI TTpoliece "2as (dcuoxocms) - meepooe". OO0CHOBaHUE, TOCTPOCHUE
Y aHAJIW3 MaTeMaTU4eCKOW MOJENN JUIsl peakluid ropeHus (Mozens "cxumaromasics chepa') u
TOMOXUMHUYECKOH (Mozenpb "¢ HeB3aumoelcTByomuM sapom”). Habmogaemas ckopocTs mpe-
BpAICHHS, BPeMsl IPEBPAILCHHsI U TTyTH MHTEHCH(DHUKAIINN /ISl pa3IMIHBIX 00JacTell mpoTeKa-
HUS Ipolecca.

['eTeporennslii XUMHYECKUH mporiecc "eaz (orcuoxocms) - scuokocms". OOOCHOBAHUE, TOCTPOE-
HUE M aHaInu3 Matematudeckoil Mojenu. Habmronaemast ckopocTh MpeBpalieHus 1 001acTu npo-
TekaHus mporecca. [lyTn nHTEeHCHUKAIMH [T Pa3JIMYHBIX PEKHMOB TpoIiecca.
Kamanumuueckuii npoyecc. Onpenenenue, knaccudukanus, NpuMephl.

['eTeporeHHbIN KaTaau3 Ha TBEPAOM Karanuszarope. OOOCHOBaHUE, TOCTPOCHHUE M aHAIIN3 MaTe-
MaTHYEeCKON MOJIENM Ha KaTaJMTHYECKOW MOBEPXHOCTH U B MOPUCTOM 3epHe Kataiuzaropa. Ha-
Or01aeMast CKOpOCTh IIPEBpAIEHHsI U 00JIaCTH MpOTeKaHus mpoiiecca. CTeneHb HCIOTb30BaHUS
BHYTpEHHeH noBepxHocTH. [1yTH nHTeHCH(pUKALINK KaTaTUTUYECKUX MPOLIECCOB.

2.3. XuMHUYECKHI peakTop.

Onpedenenue u Ha3sHa4eHue XuMuiecko2o peakmopa. PeakTopsl B XUMUYECKUX U HEXUMUYECKUX
OTpacisaX MPOMBIIIIEHHOCTH. O030p TUIIOB XUMHYECKHX PEAKTOPOB, UX CTPYKTYPHBIE SJIEMEHTHI
(peakiOHHast 30Ha, YCTPOWCTBA BBOJA M BBIBOJIA, CMEIICHUS, pa3/IeNIeHHs U pacIipeieIeHus 1Mo-
TOKOB, TETIJIOOOMEHHBIE 2JIEMEHTHI), OCHOBHBIE TPOIIECCHI U SBJICHHS B HUX.

Cucremaru3zaius NpoleccOoB B XUMHUUECKOM pEakTope Mo MaciTaly MX HMPOTEKaHUs: XUMUYe-
CKasi peaxIysl, XHMUIECKUN TPOIIECC B JIEMEHTAPHOM 00BEeMe, MPOIECCH B PEAKIIMOHHOM dJIe-
MEHTE M B pEaKTope B IIEJIOM, - UX B3aUMOCBS3b U HepapXHUyecKas CTPYKTypa MaTeMaTHYecKon
MOJIENU TIporiecca B peaktope. [IpuMepsl IporeccoB B pa3IMYHBIX BUAAX XUMHUECKUX PEaKTO-
pOB.
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Knaccudukanus npoueccoB B peakTopax MO pa3IUYHBIM MPHU3HAKAM - BHJ XUMHUYECKOTO IMPO-
1ecca, OpraHu3alysi IOTOKOB PEareHToB (CXeMa JIBH)KEHUSI PEreHTOB Yepe3 PeakTop, CTPYKTypa
IIOTOKOB B PEAKLIMOHHOM 30HE), OpraHu3alys TEIJIOBbIX IOTOKOB (TEINIOBOM pEXHUM, CXeMa Tell-
J1000MeHa), CTallMOHAPHOCTH Ipoliecca.

ObocHosanue u nocmpoeHue mMamemamuyeckou Mooenu npoyecca 8 peakxmopax PasInyHOTro
TUIA KaK CHCTEMbl YpaBHEHHH MaTepUalbHOTO M TEIUIOBOTO OaJaHCOB HAa OCHOBE JAHHBIX O
CTPYKTyp€ NOTOKa, XMMUUYECKUX IPEBPALLEHUAX, SIBICHUAX NEPEHOCA TEIlla M BELIECTBA U UX
B3aumoeiictBun. CucremMarusanus U KiaccuuKalus MaTeMaTHYecKUX MOJelel MpoILeccoB B
peaxkTopax.

H3zomepmuueckue npoyeccol 8 Xumuieckom peakmope. BivsHue CTpyKTypbl IOTOKa (MA€aIbHOE
CMEIICHUE U BBITECHEHHE), CTAI[MOHAPHOCTHU Mpoliecca (IPOTOUYHBIA M MEPUOJIUYECKHIT), mapa-
METpPOB U YCJIOBHI MpOTEKaHMs mpoliecca (TemrepaTypa, KOHIIEHTpalus, 1aBjIeHe, 00beM pe-
AKIIMOHHOM 30HBI, BpeMs1), BIJIa XMMUYECKON peakuuu (MpocTasi ¥ cIoXxHas1, oOpatumasi 1 He0O-
patuMasi) U ee mapamMeTpoB Ha MPOQMIM KOHLUEHTpAUUd W TMOoKa3aTeld Mpolecca B peakTope
(cremneHp MpeBpALEHUS, BBIXO IPOAYKTA, CEIEKTUBHOCTH Iporecca). OCHOBBI pacuera IpoLec-
ca B peakrope. ConocraBienue 3¢(HEeKTUBHOCTH MPOIIECCOB B PEAKTOPax, OMUCHIBAEMbIX MOJIE-
JISIMU UJ1€aJIbHOTO CMEIIEHUS U BBITECHEHUS.

Heuzomepmuueckue npoyeccol 6 xumuueckux peaxmopax. OpraHuzaius TEMJIOBbIX MOTOKOB U
pPeXMMOB B XMMHUECKUX peakTopax. PacnpeneneHue temneparypbl, KOHIIEHTPALUM U CTENEHU
MPEBpAICHHs] B PEaKTOPE B PEXKUMAaX UACaTbHOTO CMEIICHUS U BHITECHEHUS, a1na0aTHUYeCKOM U
¢ teruiooOMeHoM. CBSI3b TEMIIEpaTyphl U CTETIEHU MPEBPAIICHUS B alMa0aTHIECKOM IIpOIIecce.
ConocraBneHue ¢ U30TEPMUUECKUM PEKUMOM.

YHucno u ycmortivugocms cmayuoOHapHbuIX PedicumMos B peakTopax UealbHOr0 CMELIEHUS.

2.4. TIpoMblIIIIEHHBIE XUMHUECKHUE PEAKTOPBHI.

Ha xoHKpeTHBIX IpuMepax MPeIMETHO pacCMaTpUBAIOTCS MPOMBIIIIEHHbIE PEAKTOPbI ISl MIPO-
BEJICHUSI MPOIIECCOB TOMOTEHHBIX, FETEPOT€HHBIX M KaTaJIUTHUYECKUX - TUIBI PEaKTOPOB, KOHCT-
PYKTHUBHBIE XapaKTEPUCTHKH U OCOOEHHOCTH PEKUMa, 00IACTH HCIIOJIb30BAHMS.

Mooynw 3. Xumuueckoe npou3e00cmeo, Kak Xumuko-mexuonozuuecxkas cucmema (XTC).

3.1. CtpykTypa u onucaHue XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHonornueckas cucrema (XTC). [lonstue cucremsl
u XTC. CoctaB XTC: aneMeHTHl, CBSI3U, TTOACUCTEMBI, - U UX pealii3alusi B XUMUUECKOM IPOU3-
BOJICTBE.

Onemenmor XTC. Ux knaccudukaius mo BUAY MPOIECCOB U HA3HAYCHHIO (DJIEMEHTHI MEXaHUY e-
CKHe, THIPOMEXaHHUECKHE, MacCOOOMEHHBIE, TEIUIOBbIE M XHMHYECKHE, HJIEMEHTHI yIpaBiie-
HUs).

Texnonocuueckue ceasu snemenmos XTC (noroku). IlocnenoBatenpHasi, mapajuienbHas, pas-
BETBJICHHAs, MOCJEI0BaTeIbHO-00BOIHas (Oaiinac), oOpaTHast (pELUKI) TEXHOJIOTUYECKUE CBSI-
3u. X cXeMbl U Ha3HAYCHHE.

Onucanue XTC. Bunsl Mmozeneit XTC - onucarenbHble U rpapuueckue. OnucaTelbHble MOAETH -
XUMHYECKasi CXeMa U MateMaTudeckas Mojaens. ['paduueckue moaenu - GyHKIIMOHANIBHAS, TEX-
HOJIOTUYECKas, CTPYKTypHasi M Jpyrue (crnenuanbHble) cxeMbl. HazHaueHue, nmpumMeHeHHE U
B3aUMOCBS3b MOJIEIIEH.

3.2. Ananmu3 XTC. Ilonsarue, 3anaun u pe3ynabTarsl aHanu3a XTC - cocrosaue XTC, matepu-
AIBHBIN M TETJIOBOM OaNaHChl, MOKa3aTeNId XHMHUYECKOTO TPON3BOCTBA.

Ceouicmea XTC kax cucmemwi. 1losiBnenne B XTC HOBBIX KaueCTBEHHBIX CBOMCTB, HE IPOSIB-
JSOIIUXCS B OTAENBHBIX 3JIEMEHTAX: B3aMMOCBSI3aHHOCTh PEKMMOB 3JIEMEHTOB, PAa3IMYHUE OII-
TUMaJIbHOCTH 3JIEMEHTA OJIMHOYHOTO U B CHCTEME, YCTOMYMBOCTh U CYIIECTBOBAaHUE CTAllHOHAP-
HBIX PEKUMOB H JIp.

Mamepuanvnuiti u mennosoi banrancol. OCHOBA MaTEPHAIBHOTO W TETJIOBOTO OAJIAHCOB - 3aKOH
COXpaHEHMsI MacChl U PHEPruH. MeTOIMKa COCTABICHUS M pacueTa MaTePUAbHBIX U TETUIOBBIX
6amancoB XTC u ee moacucrem. OcoOeHHOCTH pacdeTa 0aJaHCOB B cXeMax ¢ pernukioMm. Dop-
MBI [Tpe/ICTaBICHHs O0anaHcoB (TaOIHIIbI, TUArPaMMBI U Jp.).
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MarepuanbHblii 0asiaHC A1 MacCOOOMEHHBIX M PEAKLMOHHBIX 3JIeMEHTOB. Vcnoiap3oBaHue cre-
XHUOMETPHUYECKUX, TEPMOTMHAMUYECKUX U MEX(Pa3HbIX OalaHCOBBIX COOTHOIIEHHH. CTeXnomeT-
pUUYECKHE COOTHOILIEHUS U UX pa3sHOBUIHOCTU. CTENEHb UCIIOIb30BaHUS ChIPHEBBIX PECYPCOB.
OHTAIBIIMAHBINA, YHEPTreTHICCKUH (110 TIOJHOM SHEepTrur) U 3Kceprudeckuit 6amancel u KIIJ. Mx
COIIOCTaBJIEHUE U HCNOIb30BaHue B aHanu3e X TC.

3.3. Cunres XTC. [lonsaTue u 3agauyu cuHTesa (nocrpoenusi) XTC. OcHOBHbIe 3Tanbl pa3pa-
6oTku XTC. Posib MaTeMaTH4YeCKUX U 3BPUCTUYECKUX METO/IOB.

Ocnognvie xonyenyuu npu cunmese XTC: OJHOE UCIOIb30BAHUE CHIPHEBBIX U SHEPTETUUECKUX
pecypcoB, MUHUMU3AILUS OTXO0/I0B, ONITUMAJILHOE UCIIOJIb30BAHME amnmnapaTrypsl. X coaepxanue
U crocoObl peann3anuu. KoMOMHUpPOBaHHBIE TPOM3BOICTBA, COBMEIICHHBIE MPOILIECCHI, BTOPUY-
HbIE€ JHEPreTUYECKHE PECypChl, SHEPrOTEXHOJIOTMUECKHE CHUCTEMBI, rnepectpanBaemble XTC,
3aMKHYTbIE, MaJIOOTXOAHbIE IPOU3BOACTBA - UX MOHITHSI, OCOOEHHOCTH U IPUMEHEHHE.
OoHopoOHble mexHoNo2UYecKue cxemyl: CUCTeMa PEKyepaTUBHOrO TEII00OOMEeHa, CucTemMa pas-
JIEJIEHNs] MHOTOKOMIIOHEHTHON CMECH, cucTeMa peakTopoB. OCHOBBI IOCTPOEHUS UX ONTUMAIlb-
HOMW CTPYKTYpPBI

Modyaw 4. Ilpomvluunennvie xumuueckue npou300Ccmaa.

XHUMHUYECKUE MTPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK peain3alusl U3y4eHHBIX Teope-
TUYECKUX OCHOB XMMHKO-TeXHOJoruueckux npoueccoB u XTC, KoHIENIMNA NOCTPOCHUS BBICO-
koaddexkruBHON XTC. OCHOBHO aKIEHT JienaeTcs Ha GU3HNKO-XMMHYECKHE OCHOBBI KOHIICTIIIUN
MIOCTPOEHHUS TEXHOJIOIMUECKON CXEMBbI IPOU3BOJICTBA U €T0 MOACUCTEM.

1.2.  IIpowu3BOACTBO CEPHOM KHCIIOTHI.

1.3.  Ilpou3BoaCTBO aMMHaKa.

1.4. IIpou3BOACTBO a30THOW KHCIIOTHI.

1.5. IlpousBoxcTBo cTHpOA.

Mooynw 5. Coépemennvie menoenyuu 6 pazumuu Xumu4ecKoil mexHoaozuu.

5.1. [lepcieKTUBHBIE UCTOYHUKU CBIPBSI U SHEPTUU.

5.2. HoBbIe XMMHKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOMyYeHHs MpoayKToB. HanoTtex-
HOJIOT Ul

5.3. CoBMmelnieHHbIe TIponiecchl. ' mOKue u nepecTpanBaeMble TEXHOJIOTHYECKHE CXEMBI.

5.4. Texyl1iee cOCTOSSHUE XUMUYECKOUW MPOMBIIIJIEHHOCTH B MUPE U TEHJICHIIUU €€ Pa3BUTHUS.

5.5. Kitacrepusanuss XMuMU4eCKOW MTPOMBIIITIEHHOCTH

4.00bEM H3yyaeMoil TUCUUIIHHBI

Busr yue6HoI paboThI 3au. eq. AK. yac.

O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 2,0 12
Jlexmm (Jlek) 1,0 36
[Tpaktnyeckue 3anstus (I13) 0,5 18
JlaGopatopHsle 3ansaTus (JI3) 0,5 18
CamocrositeabHas padora (CP): 1,0 36
CaMoCTOATEIbHOE N3YUYEHHE PA3JEIIOB JUCIUIIINHBI 1,0 36
Buabl koHTpOJIS:

3a4ér c ouenkom - -
IToaroroBKa K 3K3aMeHY 1,0 36

AHHOTanus padoyeil NPOrpaMmbl AUCHUILIHHBI «CHCTEMBI YIIPaBJIeHU XMMHKO-
TexHoJoruueckumMu npoueccamu» (b1.6517)

1. Ieab AUCHUILUIMHBI: JaTh 0a30Bble 3HAHUS MO TEOPUU CUCTEM YIPABICHHUS XUMHUKO-
texHonoruueckumu npoueccamu (CY XTII), npuBUTE HaBBIKU U yMeHUe aHanu3a cBorcTB XTI
KaK 0OBbEKTOB yIpaBIEHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUUYECKUX CPEJCTB YIIPaBJICHHUS.

2.B pe3yabTare M3y4eHHMs AUCHHUILVIMHBI 00y4YaIOUIMICH MO NMporpaMme 0akajaB-
puaTa JoJKeH: o01anaTh CISAYIOUIMMH KOMIETEHIUSIMUA: CIIOCOOHOCTBIO U TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLMIUIMH B MPOQPECCHOHATIBHON Jes-
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TEJIBbHOCTH, IPUMEHATh METO/Ibl MATEMATUUYECKOTO aHAJIN3a U MOJACIIUPOBAHUS, TEOPETUUECKOTO
U sKkcniepuMeHTasbHOTO HccnenoBanus (OIIK-2); BrameHrneM OCHOBHBIMU METOJAMH, CIIOCO0a-
MU U CPEJICTBaMU TOJIYYCHUS, XpaHEHUs, iepepaboTku nH(OpMAIIUK, HABEIKAMU PabOTHI ¢ KOM-
IBIOTEPOM KaK cpeacTBOM yrpasicHus nadopmarmeii (OITK-5);

3Hamb: OCHOBHBIEC TIOHSTHS TEOPUU YIPABJICHUS; CTATUUYECKUE U JUHAMUUYECKHE XapaKTEePUCTH-
Kl 0OBEKTOB yIpaBiieHUus; oCHOBHbIC BUJbI CAY U 3aKkoHBI peryiupoBaHus; TunoBeiec CAY B
XUMUYECKON MPOMBIIIEHHOCTH; METOJbl U CPEJACTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOIMYECKUX
napameTpoB; ycToilunBocTh CAY; ocHOBHbIC MOHATHS O HeMMHEHHbIX CAY, pelelHbIX cucTe-
Max, JIOTUYECKHX aJIrOpUTMax YIMpaBJICHUs, aJalTUBHBIX U ONTHUMAJIbHBIX CHCTEMaxX YIpaBlie-
HUS;

Ymemw: onpenensiTb OCHOBHBIE CTaTUYECKHME U JUHAMMUYECKHUE XapaKTEPUCTHUKU OOBEKTOB
yIpaBieHUs; BBIOUPATh PALIMOHATIBHYIO CUCTEMY PETyJIHMpPOBAaHUSI TEXHOJIOTUYECKOTO MPOIIECcCa;
omeHUBaTh YCTOWYMBOCTH CAY; BbIOMpaTh KOHKPETHBIC THITBI MPUOOPOB JUIS THATHOCTUKU
XTI

Brademwb: MeTOgaMu TEOPUH aBTOMATHUECKOTO PETYIMPOBAHNUS, OPraHU3AIMH U pacuéTa CUCTEM
ONTUMAJIFHOTO YIPABIEHUS MPOIeCCaMU OMOXUMHUYECKON TEXHOJIOTHH.

3.Kpartkoe conep:kanue JMCHUILTHHBI

Mooyns 1. OcnosHble NOHAMUA YRPAGIEHUA XUMUKO-MEXHOI02UYECKUMU RPOUECCAMU.
3HavueHHE AaBTOMATHUYECKOTO YIPABICHUS I Pa3BUTHS XUMHUYECKON IPOMBIIUICHHOCTH.
OcoOeHHOCTH  YIpaBICHHUS XUMHYECKMM MOPEANPUITHEM U  XHUMHUKO-TEXHOJIOTHUYECKUM
nporeccoM. TeXHUKO-3KOHOMHYECKH J(PQPEeKT BHEAPSHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpaeneHus. Ponb cucrem ympaBieHuss B oOecriedeHHWH OE30MaCHOCTH XUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpykarolei cpeabl. OCHOBHBIE TEPMUHBI U onpezeneHus. Mepapxus
ynpaeneHusi. OCHOBHbIE NPUHIUIBL yOpaBieHus. Kriaccudukamuss CcUCTeM yIpaBlieHUs
®yukuuroHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBieHHUs.

Mooyns 2. Ocnossl meopuu agmomamuiecko2o ynpaeieHus.

Maremaruueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Vcnonb3oBanue
orepanuoHHoro ucuncienus st anann3a CAY. TunoBble tuHaMu4eckue 3BeHbs. BpeMeHHbIe
M YaCTOTHBIC XapaKTEPUCTUKH. DKBUBAJICHTHBIC MPEOOPa30BaHUsI CTPYKTYPHBIX CXeM. Y CTOM-
yuBOCTh JUHEHHBIX CAY ¢ 00paTHOil cBs3blo. Kiaccudukaius u 0CHOBHbIE CBOHCTBA OOBEKTOB
ynpasieHus. MeTojpl ornpenieneH sl CBOMCTB 00BbEKTOB yrpaBieHHsl. OCHOBHbBIE 3aKOHBI PEry-
TupoBaHus. PerynasTopsl Ha OCHOBE MCKYCCTBEHHBIX HEHpOHHBIX ceTeil. [ludpossie u podacT-
HbIE CUCTEMBI yrpaByieHus. Be1Oop 3akoHa peryJIupoBaHus U ONpe/ielieHne ONTUMAaIbHBIX Mapa-
METPOB HACTPOMKH MPOMBIIIJIEHHBIX PEryIsSTOPOB.

Mooyne 3. H3mepenue mexHon02UYeCKUX RAPAMEMPOE XUMUKO-MEXHOI0ZUUECKO20

npouecca.
['ocynapcTBeHHas cuUCTeMa MPOMBIIUIEHHBIX TPUOOPOB U CpeAcTB aBToMaruzanuu. OCHOBHbIE
TEPMUHBI WM ONpeAeNieHus MeTposioruu. Mertoasl u3mepeHuil. CpeacTBa HM3MEpPUTENbHOU
TEXHUKH, HX CTaTMUYECKHE U JuHaMU4eckue cBoicTBa. [lorpemHoctu m3mepenuit. CriocoObl
nepenaun wHGoOpMAMK Ha paccrostHue. OpraHuzaius AucTaHUMOHHOW auarHoctuku XTIL
H3mepeHne OCHOBHBIX TEXHOJOTMYECKHMX IapaMeTpoB: IaBJICHUs, TEMIIEpaTypbl, pacxoja u
KOJIMYECTBA, YPOBHS KHUAKOCTH U CHITYYUX MAaTE€pPHANIOB, COCTaBa M (U3UKO-XUMHYECKHX
CBOMCTB BEILIECTB.

Mooynv 4. Ocro6bl npoeKmMuUpoBanus AGMOMAMUYECKUX CUCHEM YNPAGIEHUA XUMUKO-
MEexXHO102UYeCKUMU RPOUECCamu.

Ocob6ennoctu ynpaenenuss XTII. PerynupoBanue OCHOBHBIX TEXHOJOTHYECKHX IapameT-
POB: pacxoja, JAaBJIeHHs, Temrneparypsl, ypoBHs, PH. Texunueckue cpenctsa CAY. OcHOBHBIE
Pa3HOBHUIHOCTH YTIPABISAIOMINX YCTPOUCTB. THUIIBI, XapaKTEPUCTUKU U PACYET UCIOJIHUTEIbHBIX
MEXaHU3MOB U PEryIUpYyOMKX opraHoB. OdopmiieHne IpoeKTHOro 3aJaHHsI Ha aBTOMAaTU3aLUIO
TEXHOJIOTHYECKOTo mpoliecca. BeiOop Touek n3MepeHusi, KOHTPOJIs, YIPaBIsIeMbIX TapaMeTPOB U
yhpapisomux BozaeicTBuil. CTaHgapThl U YCIOBHBbIE O0O3HAU€HUS MJS TEXHOJOTHYECKHX
cxeM. OcHoBHbIe cBefieHus 00 ACY TII B xumuyeckoit npomsinuieHHOCTH. [Ipumepsr ACY TII
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B XUMHUYECKOW MPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJBI 1O Kypcy. CoBpeMeHHbIC TCHICHIIMHN B
pazButun CY XTIL
4. O0beM y4eOHOH JUCHHILINHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.

OO011asi TPY10€MKOCTh TMCHUIIHHBI 0 Y4eOHOMY IJIAHY 5,0 180
AyIMTOpHBIE 3aAHATHS: 2,0 72
Jlexmm (Jlek) 1,0 36
[Tpaktaeckue 3arstust (I13) 0,5 18
JlaGopaTtopusie 3ansatust (JI3) 0,5 18
CamocrositesibHas padora (CP): 2,0 72
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUIUIMHBI 2,0 72
Buabl KoHTpOJIA:

3a4éT Cc oueHKoil - -
IloaroroBka K 3K3aMeHy 1,0 36

AHHOTanus padoyeil NPOrpaMMbl AUCUMILIMHBI «JJIEKTPOTEXHUKA U NPOMBbIILICHHAS
ekTpoHuka» (b1.5.18)
1.eab aucuunauHbl: GopMUpoBaHHE y O00YYarOIIMXCsS KOMIIETCHINH, 00ecIieynBaro-
IIMX TEOPETUYECKYIO0 U MPAKTHUECKYIO MOJArOTOBKY BBITYCKHHKA, YMEIOUIETO BHIOMPATh U JKC-
IUTyaTUPOBATh 3JEKTPOTEXHUUYECKUE U 3JIEKTPOHHBIE YCTPOMCTBA, BJIAJCIOIIETO HABBIKAMU HC-
MOJIb30BaHUS COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUN JJIsi aBTOMATH3UPOBAHHOIO MOJIe-
JUPOBAHUS U pacdy€Ta AIEKTPUUECKUX U AIEKTPOHHBIX LIEIEH.

2.B pe3yJbTaTe H3yYeHHs] IMCHUILIMHBI 00y4alOIMiics MO NmporpamMmMe 0axkajiaBpuara
JA0JIZKeH: 00J71a/1aTh CICIYIOIUMEI KOMIIETEHIMSIMU: CTIIOCOOHOCTBIO K CaMOOpTaHU3aIllui U Cca-
MoobOpa3zoBanuio (OK-7); cnocoOHOCTHIO U TOTOBHOCTBIO HCIIOIH30BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JHCIUIUIMH B MPO(ECCHOHATBHON AEATEIbHOCTH, TPUMEHITh METOJbI Marte-
MaTUYECKOI0 aHallM3a U MOJEIMPOBAHUs, TEOPETUUECKOI0 U 3KCIEPUMEHTAIBHOIO UCCIIEI0Ba-
Hus (OIIK-2); BmaneHne OCHOBHBIMH METOJIaMH, CIOCOOAMHU M CPEICTBAMU MOJyYEHHUS, XpaHe-
HUS U nlepepaboTKu HHPOpPMAIIMH, HABBIKAMH Pa0OThI C KOMIIBIOTEPOM KaK CPEICTBOM YIIpaBiie-
Hust uHpopmarmeit (OI1K-5).
3Hamb.: OCHOBHBIE ITOHATHS, ONIPENETICHNS U 3aKOHBI 2JIEKTPUUECKUX LENEH; METOIbl MOJEIUPO-
BaHUs, aHAJIM3a U pacy€Ta Lened MOCTOSIHHOTO U MEPEMEHHOr0 TOKOB, METOJI0JIOTHIO JIEKTPO-
TEXHUYECKUX U3MEPEHUI; YCTPOICTBO M MPUHIMIIBI pabOThI 3JIEKTPOTEXHUYECKOTO U AJIEKTPOH-
HOT0 000pYyJ0BaHMsl, TPAaHC(POPMATOPOB, NIEKTPUUECKUX MAIINH, UCTOUHUKOB TUTAHMUSL.

Ymems: IpUMEHATh TEXHOJIOTUN MOJEINPOBAHUS, aHAIN3a, pacuéTa U dKCILTyaTalluu dJIEKTPH-
YECKUX CEeTeH, MPOMBIIUIEHHOTO 3JEKTPOOOOPYAOBAHUS U AJIEKTPOHHBIX MPUOOPOB; BHIOMpPATH
AIIEKTPOTEXHUYECKOE M 3JIEKTPOHHOE O0OpYAOBaHHE JUIsl pelIeHUs 3a7ad NPOEKTHPOBAHUS U
peanu3ani XuMHUKO-TEXHOJIOTUYECKUX MTPOLECCOB U TPOU3BO/ICTB.

Bnademwv: MerolaMH MOJCIUPOBAHHUS M pacuyéra S3JIEKTPUUYECKUX U JJIEKTPOHHBIX IEeNei;
- HaBBIKAMH TIPAKTUYECKON pabOTHI C DJIEKTPUUECKON anmapaTypor U AIEKTPOHHBIMU YCTPOUCT-
BaMH.

3.Kparkoe coaepxxanue 1uCUHNIAHBI

Beeoenue. 1lpenmer, OCHOBHBIE NOHATHUS, METOJOJIOTUS DJIEKTPOTEXHUKH U AJIEKTPOHMKHU.
KpaTkue ucropuueckue cBeeHus. 3a1auyd U MECTO Kypca B MOJTrOTOBKE OakallaBpa TEXHUKU U
TEXHOJIOTHH.
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Modyaw 1. Inekmpudeckue yenu

1.1.0cnoenvie onpedenenusn, onucanus napamempos u Memooo8 paciéma 31eKmpuieckKux
ueneilt.

OCHOBHBIC TIOHATHS U 0003HAYCHUS HIIEKTPUUYECKUX BEJIMYMH U JIEMEHTOB AIIEKTPUUYECKHX IIe-

neil. OcHOBBI AnekTpobe3onacHoCTH. OCHOBHbBIE MOHATUS TEOPHH 3JeKTpudeckux wnenei. Oc-

HOBHbBIE IPUHIUIIBI, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKU. METoAbl MOJEINPOBAHUS, aHAJIN3A U

pacuéra JIMHEHHBIX 3JIEKTPUYECKUX IIeMel MOCTOSHHOTO TOKA.

1.2. dnexmpuueckue usmepenus u npuéopbol.

MeToapl U3MepeHus SIEKTPUUECKUX BEJIMYUH: MPSMbIEe U KOCBEHHBbIE. AHAJIOTOBBIE JIEKTPOU3-

MepuTeNbHbIe U IU(POBBIE IEKTPOHHBIE MPUOOPHI: YCTPOHCTBO, MPUHIUIT ACUCTBUS, 00JacTH

IpUMEHEHUs. VI3MepeHue >JIeKTPUUYECKUX BEJIMYMH: TOKOB, HAMpPSDKEHUU, CONMPOTHBIICHU,

MOIIIHOCTH U YHEPIHH.

1.3. Awnanu3 u pacuém nunelinblxX yenei nepemeHHoz0 mokKd.

Crioco6b1 mpencTaBieHus (B BUAEC BPEMEHHBIX JUArpaMM, BEKTOPOB, KOMILICKCHBIX YHCEN) U

napaMmeTpsl (aMIUIMTYy1a, 4YacToTa, HayalbHas ¢a3za) CUHYCOMAaIbHBIX (QYHKIUH. MrHOBEeHHOE,

cpeHee M JCHCTBYIOILEE 3HAUYEHUS IEPEMEHHOIO CHHYCOMAAJIBHOIO TOKa (HANpSDKEHUS U

O/1C). AKTUBHOE, PEaKTUBHOE U MOJHOE COMPOTUBICHUS BETBH. MOIIHOCTh B IEMSIX MEPEeMEH-

HOro Toka. Koaddurment MomHOCTH (Cos(()) ¥ €ro TEeXHUKO-IKOHOMHYECKOe 3HaueHue. [Ipu-

MEHEHHE aIreOpbl KOMIUICKCHBIX YUCEN B AJIEKTPOTeXHUKE. KOMIUIEKCHBIM MeTo pacdéra Jiu-

HEMHBIX Ierneil mepeMeHHoro Toka. bajaHc MOIIHOCTH B IIEMsIX NMEPEeMEHHOro Toka. Pe3oHaHc-

HBIE SIBJICHUSA B DJIEKTPUUECKUX LensaX. Pe3oHaHc HanpspKeHUH U TOKOB. AHalu3 U pacuér Tpex-

(a3HbIX 1Lenel MepeMEeHHOro Toka. ABTOMAaTU3UPOBAHHOE MOJICTUPOBAHUE U PACUET dJIEKTpUUe-

CKHX M JJICKTPOHHBIX (1TakeThl mporpamm MultiSim, Mathcad, Excel).

Mooyns 2. Inekmpomaznumnsle yCmpoiicmea u 3J1eKmpuieckue MauiuHl

2.1. Tpancgpopmamopei.

Haznauenue u o6mactu npuMeHeHUus TpaHc(hOopMaTopoB. Y CTPONUCTBO U MPHUHIIMI ACHCTBUS O-

HO(a3zHOro TpaHcpopmaTopa. AHaIU3 IEKTPOMArHUTHBIX MPOLIECCOB B TpaHchopmarope, cxe-

Ma 3amenienus. [lorepu snepruu B Tpancopmarope. BHelrHre xapakTepucTHKY.

2.2. AcunxpouHbvie MawiuHbl.

YCTpoiCTBO W NMPUHLHUI ACUCTBUS TpeX(a3HOro acCHHXPOHHOTO JABUTATENs. MexaHU4ecKue u

paboune XxapakTepUCTUKH. DHepreTuyeckue auarpaMmbl. Ilyck acCHHXpOHHBIX ABUTaTeseil ¢ Ko-

POTKO3aMKHYTHIM U (ha3HBIM pOoTOpOoM. PeBepcupoBaHue U peryanpoBaHUE YaCTOThI BpAIICHHUS.

Mooynb 3. OcHogbl I1eKmMpoOHUKU

3.1. Dnemenmnan 6a3a cOEPEMEHHBIX IIEKMPOHHBIX YCMPOUCNE.

[TonynpoBoHUKH. YCIIOBHBIE 0003HAUEHUs, MPUHIUN JEHCTBUS, XapaKTEPUCTUKN U Ha3Haue-

HUE TOJYNPOBOJHUKOBBIX AMOIOB, TPAH3UCTOPOB, TUPUCTOPOB. MHTErpalbHbIE MUKPOCXEMBI,

UX Ha3HaueHue, Kilaccu(uKalus 1 MapKUpOBKa.

3.2. UcmoyHuKu 6mopuuno20 31eKmponumanus u ycuiumesnu 31eKmpudecKux CUZHa108.

[TosrynpoBOTHUKOBBIE BBINPSIMUTENN: KJIACCU(PHUKAIMSA, OCHOBHBIE MapaMeTphbl, CXEMbl U MpPHUH-

un paboThl BRIIPAMUTENS. DnekTpudeckue GuiabTphl. Kinaccudukaius u oCHOBHBIE XapaKTe-

pucTtuku ycunutened. O0paTHble CBs3U B onepalMoHHbIX yeunutensax (OY), ux BiausHue Ha na-

paMeTpsl U XapaKTepUCTUKHU ycunuTtess. OCHOBHBIE TUIIBI yeuauTenel Ha 6aze OY.

4.00bEéM yueOHOH THCHUIIUHBI

Bunsr yue6HOI paboThI 3au. ef. AK. 4ac.
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
AyAUTOpPHBIE 3aHATHSL: 1,5 54
Jlexruu (JIek) 0,5 18
Jlaboparopuseie 3ansaTus (I13) 1,0 36
CamocrositesabHas padora (CP): 1,5 54
KoHnTponbHbIe paboTh 1,2 41
Pedepar 0,8 31
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CaMoCTOsITeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTUIHHBI 0,5 18

Buabl KOHTpOJIA:

3a4€T ¢ OeHKOoM - -

IloaroToBKa K 3K3aMeHy 1,0 36

AHHOTanus padoueii mporpamMmmbl Jucuunaunbl «[pukiaagnas mexanuka» (b1.5.19)

1.IleJab AMCUHMILVIMHBI - HAYYUTh CTYJEHTOB TBOPYECKOMY IMOAXOY K BBINOJIHEHUIO MHXKE-
HEPHBIX PacyeTOB HA IPOYHOCTD, KECTKOCTh U YCTOWYMUBOCTD 3JIEMEHTOB KOHCTPYKIUH, AeTalIeH
Y y3JIOB MAlIllMH U anmapaTosB.

2.B pe3yabTare M3y4YeHHMs AUCHHUILVIMHBI 00y4YalOUIMICs MO NMporpamMme 0akaJiaB-
pHAaTa J0JKeH: 00Ja/1aTh CIEAYIOUMMHA KOMIETEHIUSAMU: CIIOCOOHOCThIO M TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHMIUIMH B MPOQPECCHOHATIHHON Jes-
TENBHOCTH, IIPUMEHATh METOAbl MATEMAaTUYECKOTO aHaJIM3a, TEOPETHYECKOIO M DKCIEPUMEH-
tanpHOro uccnenoanus (OI1K-2).
3Hamb: OCHOBHBIEC YPAaBHEHUS U METOJbI PEIIEHUS 3a1a4 COIPOTUBIICHUS MaTEPUAJIOB U IeTaJIeH
MAaIIMH; OCHOBHBIE METOJIbl PacyeTOB Ha IIPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKLMI MAIllMH U allllapaToB; OCHOBBI TEOPUU pacyeTa JeTajel U y3J0B MalllMH U ammnapa-
TOB XUMUYECKON TEXHOJIOTHH.

Ymemw: IpOBOANUTE pacdyeThl IEMEHTOB KOHCTPYKIIMHA HA OCHOBE METOAOB COIPOTUBIICHUS Ma-
TEPUAJIOB; PACCUMTHIBATH U KOHCTPYUPOBATh JETAIM MAIIMH 110 UCXOAHBIM JaHHBIM; IIPOU3BO-
JUTh PacyeThl 10 OCHOBHBIM KPUTEPUSM pabOTOCIOCOOHOCTH U KOHCTPYHPOBaHUSA JeTaleill Ma-
IMH.
Bnademw: HaBbIKAMU pacuyeTa COIPOTHUBIIEHUS MAaTEpUAIOB aHAIMTUYECKMMU METO/aMH; HaBbl-
KaMy BBIOOpa MaTepUAJIOB 1O KPUTEPHSIM MPOYHOCTH; pacueTaMy THIIOBBIX JETallell MalluH,
I0JIB3YACH cpaBo4HOM Juteparypoi u 'OCTamu.
3.Kpartkoe coaepxxanue IuCHUMIIUHBI:

1. Beeoenue
Ponp mpenmera «llpuknannas mMexaHuKa» B (OPMHPOBAHMH HHXKEHEpAa XHMMHKA-TEXHOJIOTA.
«[IpuxnagHas MexaHUKa» KaK OCHOBA JUIsl MOHUMaHUs paboThl, yCTpOilcTBa 1 Ge3011acCHOM 3KC-
IUTyaTaluy 000pyJ0BaHMsI XUMUYECKOTO ITPOU3BOJICTBA.

2. Modynw 1 «Onpeoenenue peakuyuii onop. Pacmascenue-cocamuen.

Pazgen 1.1. Onpenenenne peakiuii omnop.

AGCONIOTHO TBEPAOE TEJI0. DIEMEHTHI CTaTUKU. OCHOBHBIE MOHATHSI. AKCHOMBI CTAaTUKH. Y paB-
HeHus paBHOBecus. CBS3HM U UX PEaKIINU.

Pasnen 1.2. PacTshxeHune-cxaTue.

OcHOBHbIE JONYIIEHUS U IPUHLHUIIBI CONPOTUBIIEHUS MaTepuaioB. Meroxa ceuenuil. Hampsike-
HUs, nedpopmanuu U nepemMerieHus. 3akoH I'yka. [loctpoeHue >miop BHYTPEHHUX YCWIIMH, Ha-
npspkeHud 1 nepeMenieHnit. CTaTU4ecKH onpeAeTuMble U CTaTUUECKHU HEOIpeleIuMble 3a1a4u.
JlnarpamMmbl pacTsKEHUS AJIS IUIACTUYHBIX M XPYNKUX MAaTE€pHANIOB M UX XapaKTEpUCTHKU. [o-
IycKaeMble HanpsHKeHUs. Y CJI0BHE MPOYHOCTH MIPU PACTSKEHUU (COKATUH).

3. Mooyns 2 «Kpyuenue. U32uo».

Paznen 2.1. Kpyuenue.
3akoH ['yka npu ciBure. BHyTpeHHue cuioBble pakTopsl Ipu KpydeHuu. HampspkeHus B cTepx-
HSIX KPYTJIOTO cedeHHs. Y CJI0BHE MPOYHOCTHU MPHU KPYUEHUH.

Pasgen 2.2. U3ruo.

['eomeTpryeckue XxapakTepUCTHKHU IJIOCKUX cedeHHH. [IoHsATHEe YMCTOro M MOMepeyHoro U3ru-
60B. [IpaBmia MOCTPOEHHUS AMIOP MOMEPEUYHBIX CHJI U M3TMOaIMX MOMeHTOB. OmnpeneneHue
HOpMaJIbHBIX HANpPsDKEHUH. YclIoBHE MPOYHOCTH NpH u3rube. OmnpenerneHne KacaTelbHbIX Ha-
npsoKkeHui. PaninonanbHble pOpPMBI ceYeHUH.
4. Mooynb 3 «Cnosxcnoe HanPAHCEHHOe COCMOAHUE).
Pazgen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.
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OCHOBBI TEOPUHU HANPSHKEHHOTO COCTOSIHUS M TUIOTE3bl MPOYHOCTH. [IoHATHE HaNpsKEHHOTO
cocTtostHMS. [ TaBHBIC MJIONIAIKK U TJIaBHBIE HanpspkeHus. O0o0menHbIi 3akoH ['yka. Haznaue-
HUE TUN0Te3 TPOYHOCTH. [IOHATHE SKBUBAJICHTHBIX HANPSKEHUN U KPUTEPUEB MPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYABl XUMHUYECKUX MPOU3BOACTB. Onpe/eneHne HanpsoKeHUH 1o 0e3MOMEHT-
HO# Teopun. OcHOBHBIE AomymieHus. BeiBog ypaBHenus Jlaruraca. PacueT TOHKOCTEHHBIX 000-
JIOYEK IO ypaBHEHMIO Jlamiaca v o CTaHAapTU30BAHHON METOJUKE. Y CJIOBUE TPOYHOCTH.

Paznen 3.3. Pacder cxkaThIX CTEp>KHEW HA yCTOMYHUBOCTD.
Y CTOHYMBOCTD 371€MEHTOB KOHCTPYKIMiA. [ToHATHE KpUTHYECKO# CHiibl U KO3 duIenTa 3amnaca
npouHocTH. Pacuer kputnueckor cuibl o Dinepy. [Ipenenst mpumMeHUMOCTH GOpMYITbl Difite-
pa. [lpaktuyeckuii cmocod pacueTa Ha YCTOHYHUBOCTD.

5. Mooynw 4 «/Ilemanu mawiuny.

Pa3znen 4.1. Coenunenue aeraneil MaluH.
Knaccudukanus neraneil MaliuH U anmnapaTtoB XUMUYECKUX MPOU3BOJCTB. Pe3p0oBbIe coeanHe-
HUs. Pacder GONTOBBIX COCMMHEHUN MPU MOMEPEUYHBIX U MPOAOIBHBIX Harpy3kax. [lImoHoyHbIe
coenuHeHus. HazHaueHune u BUbI WINOHOK. PacueT mMmMoHOK Ha cpe3 U cMsThe. Buael cBapku.
O6nacts npumeHeHus. Buibl cBapHbIX mBOB. Pacuer Ha MpOYHOCTH CTHIKOBBIX UM HAXJIECTOYHBIX
LIBOB.

Pa3nen 4.2. Banbl u ocu, X ONOPBI U COETUHEHMUSL.
Banpl, ux knaccudukanus u HazHayeHue. Ocu. [IpoekTHpoBOUHBIE pacueThl BaJIOB U OCEHl.
[Mogmunuanku ckonbxeHud. Martepuansl Bkiaabimen. [loqmunankn kayenus. [IpuHuunuans-
HO€ YCTPOMCTBO U OCHOBHBIE T€OMETpUYECKHe pa3Mephl. JlOCTOMHCTBA, HEAOCTATKU U 001acTh
MPUMEHEHHUS TOJIIUITHUKOB KaueHusi U cKoybxeHus. [IpuBoansie mydtol. Haznauenne. Knac-
cudpukanug MypT o IpUHLKIY ASHCTBUS U XapakTepy padoTsl. [lopsnok nmogdopa MypT u oc-
HOBBI POYHOCTHOT'O PacyeTa.

Paznen 4.3. Mexanudeckue nepenayu.
3yoOuarsie nepempaun. OKpyx)HOe U paauanbHoe yewmms. Penykropsl. Onpenencnue u Kiraccugu-
kauus. [Ipumepsl cxem peayKTopoB.
4.00bEéM yueOHOH THCHMILIUHBI

Buel yue6HoI paboTh 3au. en. AK. y4ac.

O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IJIAHY 5,0 180
AyIMTOpHBIE 3aHATHS: 2,0 72
Jlexmm (Jlek) 1,0 36
[Tpaktnyeckue 3anstus (I13) 1,0 36
CamocrositesbHas padora (CP): 2,0 72
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 2,0 72
Buabl KOHTpOJIA:

3a4ér c oneHkom - -
IloaroToBKAa K IK3aMeHy 1,0 36

AHHOTanus pado4yeil NPporpaMmMsl JMCHUIIMHBI «OCHOBBI JKOHOMMKH M YIIPaBJICHUS
npoussoacreom» (b1.5.20)

1.IleJb AMCHUILUIMHBI - SBIISETCS MMOJIyYE€HHE CUCTEMbI 3HAaHUH 00 S5KOHOMHUYECKUX 3aKOHOMEP-
HOCTAX ()YHKIIMOHHPOBAHUS MPOMBIIIEHHOTO MPOU3BOJICTBA B CUCTEME HAIlMOHAJIBLHOW 3KOHO-
MUKH, 00y4eHHEe IKOHOMUYECKOMY MBIIIJICHUIO U UCIIOJIB30BaHMIO MOJYyYE€HHBIX 3HAHUHN B MIPaK-
TUYECKOH JIeSITEIbHOCTH.
2.B pe3yabTare HM3y4YeHHMs AUCHHMILVIMHBI O0y4YAaIOUIWHCHA MO NporpamMMme 0OakajlaBpuara
JAOJIKeH: 00JaJaTh CIEIYIOIUMHA KOMIETEHIUSIMU: CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBBI
HKOHOMHUYECKUX 3HaHUI B pazauyHbIX cepax aesrensHocTH (OK-3);
3namb: OCHOBBI PKOHOMHUKH B Pa3jMYHbIX cepax KU3HEAEATEIbHOCTH; HOPMATHBHBIE MPaBO-
BbI€ AKThI, PETVIAMEHTHUPYIOLIHE IEATEIbHOCTh MPENPUATHS; METO/IbI pa3pabOTKU ONEepPaTUBHBIX
Y TIPOU3BOJICTBEHHBIX IIJIAHOB; METO/IbI M CITIOCOOBI OIIAThI TPYAQ;
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Ymembs: cocTaBnsATh 3a8BKU HAa 00OPYIOBAaHUE; COCTABIATH OTUYETHI 110 BBHIOJHEHUIO TEXHUYE-
CKHX 3a/IaHUi; COCTaBIISATh TEXHUYECKYIO JOKYMEHTAIMIO; OPraHU30BaTh pabOTy KOJIEKTHBA B
YCIIOBHSAX JEUCTBYIOLIETO MPOU3BOJICTBA; TOTOBUTH UCXOHbIE TaHHBIE 711 BBIOOpa 1 000CHOBA-
HUSl HAYYHO-TEXHUYECKUX M OpraHU3alMOHHBIX PEUICHH HAa OCHOBE YKOHOMUYECKOTO aHaJIH3a;
pa3palaThIBaTh ONEPAaTUBHBIE IIJIaHbI PA0OT IEPBUYHBIX IPOU3BOJICTBEHHBIX MOAPA3/IEICHUI;
Braoemw: MeTonaMu M MHCTPYMEHTAMHU IPOBEIEHUS SKOHOMMYECKOIO aHajiu3a 3aTpar U pe-
3yJIbTATOB JI€ATEIbHOCTH IIPOU3BOACTBEHHBIX MOJAPA3/IEICHUN; MHCTPYMEHTAMU INIAHUPOBAHUS
Y BBITIOJTHEHUSI MEPOIIPHUITHIA 1O MPOU3BOJICTBY MPOAYKIIMH; OCHOBAMU SKOHOMHYECKHUX 3HAHUN
B Pa3NIUYHBIX cepax KU3HEACITETHbHOCTH.

3.Kpartkoe conep:kanue JTHCIUINTHHBI

Mooyns 1. Beeoenue. Ocrogvt pblHOUHOU IKOHOMUKU

1.1 Ixonomuueckue nompednocmu, oaaza u pecypcovl. IKOHOMUUECKUe CUCmeMbl U UX
cyugpocmp. OOIIECTBEHHOE MPOU3BOJICTBO U AIKOHOMUYECKUE OTHOIIEHUs. [Ipon3BoacTBEHHbBIE
BO3MOXKHOCTH OOIIIECTBA U SKOHOMHUYECKUN BbIOODP. KpHBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBAIOIIEH MpPEAeNbHONW MOJE3HOCTUM. THIBI U MOAETH SKOHOMHUYECKHUX CHUCTEM.
DNEeMEeHT KOHOMHYECKON cUCTeMbl. TpaaunroHHas 3koHOMuYeckas cucremMa. CoOCTBEHHOCTS:
dbopMbI U TyTH UX TIpeoOpa3OBaHMUS.

1.2 Pvinounsiit mexanuszm cnpoca u npeonoyxcenusn. Coeepuiennan u HecosepuieHHAs
KonKypenyuu. ToBapHBIM (PHIHOYHBIM) THIT OOIIECTBEHHOTO MpOU3BOACTBA. CyYIIHOCTh H
YCIIOBUSI BOSHUKHOBEHUS PhIHKA. BUbI pIHKOB U UX cTpykTypa. OyHKIMK priHKa. ToBap u ero
cBoiictBa. Cripoc U mpeuioKeHue Ha pbIHKE. [IoHATHE «3IaCTUYHOCTHY». DIAaCTUUHOCTH CIpoca
U TpeanoKeHusi, ToueuyHas u ayroBas. CoBeplleHHass W HECOBEpIIEHHAs KOHKYPEHIIHUU.
Monononusa. MakcuMu3zaius pruoObLTH MOHOTIOTUCTOM. OJHUTOMOIHS.

1.3 Ilonamue HaAUUOHATBLHOU IKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUE NOKA3A-
menu. [ToOHATUS COBOKYITHOTO CIIPOCa M COBOKYITHOTO MPENJIOKEHHUs, (aKTOPHI, BIHUAIONINE HA
ux u3MmeHeHus. [lorpebnenust u cOepexxkeHus. IKOHOMHUECKHI Kpyrooboport. IlpousBoacTso,
oOmeH u pacnpeznenenue. [lotpediienue, coepexeHre, THBECTUIINH TOBAPOB U YCIIYT.

1.4 @unancosasa cucmema u unancosas norumuka odugecmea. 1'ocynapCTBEHHBIH
OI0/KET M TOCyIapCTBEHHBIN AoaT. Hamoru u HajoroBasi cucrema.

Mooyns 2. JkonomuuecKkue 0cHOGbL ynpasieHus nPou3600Cmeom

2.1 Ilpeonpuamue Kak cyOveKm pPbIHOYHO20 X03AUCHEA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTH WX TPOSIBICHHS Ha Npeanpustud. Ponb cnenuamucta XUMUYECKOW MPOMBIIUICH-
HocTu. [Ipeanpusitue B cucreMe peIHOYHON d3KOHOMUKH. [Ipennpusitue — kak cyObeKT U OOBEKT
NpeANpPUHUMATENIBCKON JIeATENIbHOCTU. 3aKOHOJaTeNnbHas 0a3a NpeanpUHUMATEIbCKON Jes-
TenbHOCTH. HopMaTHUBHO-IIPaBOBBIE aKThl, PETIAMEHTUPYIOLIUE IESTeNbHOCTh HPEIIPUSTHS.
OpranuzanuoHHO-TIPaBOBEIE (POPMBI IPEATPUHUMATEIHCKON NESTEIBHOCTH U KPUTEPUU UX BBI-
6opa. @opMbl cOOCTBEHHOCTH. BHEIHSASA U BHYTPEHHSIS cpefia PEANPUSATHUSI.

2.2 Mamepuanvno-mexnuueckana 60aza npouzeoocmea. CplppeBasi U TOIUIMBHO-
sHepreTuueckas 0aza XMMHUYECKUX MPOU3BOJACTB. IIpon3BoacTBeHHass mporpaMMa U MpPOU3BO-
CTBEHHasi MOIIHOCTh IpeAnpusaTHs. KauecTBo U KOHKYPEHTOCIIOCOOHOCTh MPOAYKIMH. DKOHO-
Mu4eckoe 000CHOBaHKE BbIOOpa ChIphs M TOIUIMBA. PecypcocOepekenue. AnbTepHAaTUBHbIE HC-
TOYHUK CBHIPbs U dHEPruu. OpraHusanus CKJIaICKOro X03s1CTBa.

2.3 Mamepuansno-mexnuueckue pecypcol npeonpusamus. OCHOBHbIE ITPOU3BOJICTBEH-
Hble (POHIBI XUMUYECKHX MPEANPHUATHI: MOHITHE, KiIaccupukauus u cTpykrypa. [lonstue u
CTPYKTypa OCHOBHBIX cpencTB. OlleHKa OCHOBHBIX CpelCTB. MeTo/bl OIIEHKH OCHOBHBIX (DOH-
noB. [lokazaTenu MCHOIb30BaHUS OCHOBHBIX MPOMU3BOJACTBEHHBIX (hOHII0B. M3HOC M amopTH3a-
1usi OCHOBHBIX (hoHA0B. OnieHKa 3(p(GEKTUBHOCTH HCIIOJIBb30BAHHSI OCHOBHBIX NPOHM3BO/ICTBEH-
HBIX (OHA0B. BoCcIIpon3BOACTBO OCHOBHBIX CpeAcTB. OOOPOTHBIE CPECTBA MPEANPUATHS: TTOHS-
THE, COCTaB U CTPyKTypa. cTrounuku GopMupoBanusi 000pOTHBIX cpeacTB. O60pauynBaeMoCThb
00OpOTHBIX cpelcTB. MarepuanabHble 3amackl Ha npeanpusatud. OnpeaeneHue NOTPeOHOCTH B
00OpPOTHBIX CPEICTBAX.
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2.4 Tpyooewie pecypcovl npeonpuamus. [lepconan npeqnpuaTus U ero crpykrypa. OcHo-
Bbl OpraHu3aluy TpyAa Ha npeAnpusitud. I¢d(GHeKTUBHOCTh UCMOIb30BaHUS MepcoHana U pado-
yero BpeMmeHu. [IponsBoauTenbHOCTh Tpyaa U omiata Tpyna. Opranusanus 3apabOTHON IUIATHI
Ha npeanpustuu. CocTaB U CTPYKTypa MPOMBIILIEHHO-TIPOU3BOACTBEHHOT0 nepconana. [Ipous-
BOJMTEIILHOCTh TPYy/Ia: MOHITHE, TTOKA3aTeIM U METOAbI u3MepeHus. uauBuayanbHas u oo1e-
CTBEHHAs! MPOU3BOAUTEILHOCTh TpyAa. Pe3epBbl U (aKkTOphl MOBBIIMICHUS TPOU3BOIUTEIBHOCTH
Tpyaa. opMbl, CUCTEMBI U pa3Mep OILIATHI TPY/AA Ha IPEIIPHUSITHH.

Mooyns 3. TexHuKo-IKOHOMUYECKUI AHAIU3 UHHCEHEPHBIX PeUleHUl

3.1 /Ioxo0bl u pacxoovl Ha npou3e00CHE0, U pearu3ayuio RPOOYKYUU nPeonpusmus.
W3nepxku mpou3BOACTBA MPOAYKIMH (CEOECTOMMOCTD), MPUOBLIb, PEHTA0CIHHOCTh U 1IEHO00-
pasoBanue. [loHaTHe 3aTpaThl Ha MPOU3BOJACTBO U PEATU3ALUIO MPOIYKIHU (CeOECTOMMOCTS).
Bunel u 3nauenue kinaccudukanuu 3arpat. CTpyKkTypa 3aTpaT Ha MPOU3BOACTBO M PEaU3alIUI0
npoaykiuu. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOACTBO U PEATH3AIMIO MPOAYKIMH B KOM-
IUIEKCHBIX MPON3BOACTBaX. OCHOBHBIE MYTH CHIKEHHUS 3aTpaT Ha MPOU3BOJICTBO MPOAYKILHUU.
Joxonsl npennpustus. [ToHsTHE TPUOBIIN U J0X0a TPEIIPHUITHS, METOBI UX pacdyera. PeHra-
0eNbHOCTb, €€ BHABI U MeTOAbl pacuera. IlyTu moBbimieHUs MpUObUIM U PEHTA0EIbHOCTH Ha
PEITPUATHSIX.

3.2 llenoobpazoeanue u yenosasa norumuka. llena Ha TPOAYKIMIO U MPUHIIUIIBI LIEHO-
obpazoBanus. Bunsl ien. CTpykTypa 1ieHbl, cuctema IieH. B3auMocBs3u 1ieH u uznaepxkek. Lleno-
Bas nonauTuka. PazpaboTka 11eHOBOM CTpaTeruu.

3.3 @unancoeo-Kpedumnole OMHOUIEHUA NPEONPUAMUIL U CUCHEMA HATI02000J1004Ce-
Hus. llonarue, coctaB u cTpykTypa ¢uHaHCOB npeanpusatuss. CymHocTh, GYHKIMU U 3a7a4d
¢unancoB npennpustus. COOCTBEHHBIC U 3acMHBIC (PHHAHCOBBIC pecypchl. bamaHc 10X010B U
pacxonoB. HamoroBas monutuka. [IpuHiunsl HamorooOnoxenus. Hajnoru u miaTtexu, yCTaHOB-
JICHHBIE 3aKOHOJIaTEIILCTBOM: BUJIBI, CTABKH, OOBEKTHI HAIOTOOOJIOKEHHS U CPOKH YIUIAThI HAJIO-

ra B OIOIKET.
4.00b€M yueOHOil TUCIUIIIHHBI

Buner yue6HoI paboTh 3au. en. AK. y4ac.

O01as TPy10eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 15 54
Jlexruu (JIek) 1,0 36
[Tpaktnueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 15 54
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 15 54
Buabl KOHTpOJIA:

3auéT ¢ oneHKoi - -
IToaroroBKa K 3K3aMeHY 1,0 36

AHHoOTanus padoueii nporpammbl tucuuiinnbl «IIpaBosenenue» (b1.5.21)
1.Ileau AMCHMIUIMHBI: OBJAJI€eHHE OCHOBAMH IPaBOBBIX 3HaHUH; (OPMHpPOBAHUE MPABOBOM
KYJIbTYPbl aKTUBHOTO, 3aKOHOIIOCIIYILIHOTO IpaKJaHNHA.

2.B pesyabrare M3y4eHHsl JMCHMILIMHBI 00y4Yaloluiics 1Mo mporpamMme OakajaBpHara
JAOJIKeH: 00J1a1aTh CIEIYIOIMMH KOMIIETEHIIUSMU: CIIOCOOHOCTHIO MCIOJIb30BaTh OCHOBBI IIpa-
BOBBIX 3HaHUI B pa3nuuHbIX chepax xusHenestenpHocTr (OK-4).
3Hamwb: OCHOBBI POCCUIMCKON MPABOBON CUCTEMBI U POCCUUCKOTO 3aKOHOJIATEILCTBA, OCHOBBI Op-
raHu3aluu 1 QYHKIMOHUPOBAHUS CYA€OHBIX U MHBIX MPaBOIPUMEHUTEIbHBIX U MPABOOXPAHU-
TEJbHBIX OPraHOB; MPAaBOBbIE U HPABCTBEHHO-ITHUECKHE HOPMBI B chepe mpodeccroHanbHON
NeSITeIbHOCTH; IPAaBOBbIE HOPMBI, PETYJIMPYIOIINE OTHOILIEHHE YeJIOBEeKa K YeJIOBEKY, OOIIECTRY,
OKpYKarollel cpejie; mpaBa U 00s13aHHOCTHU T'pak/laHWHA; OCHOBBI TPYJOBOT'0 3aKOHOATENIbCTBA;
OCHOBaMH XO35IICTBEHHOIO MPaBa; OCHOBHBIEC HAIIPABJIICHNUs aHTUKOPPYIIIMOHHOMN AESITEIbHOCTH
B PO.

Ymemys: ncnonp30BaTh 3TUUECKUE U TIPABOBBIE HOPMBI, PETYJIUPYIOLINE OTHOLUIEHUE YEJI0BEKA K
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4eJI0BEKY, 0OIIECTBY, OKPYXKAIOIIEH cpelie, NCIOIb30BaTh MpaBa M CBOOOBI YeIOBEKa U Tpax-
JAaHWHA IIPU pa3pabOTKe COLMAIbHBIX MIPOEKTOB; MCIIOJIB30BaTh U COCTABIISATh HOPMATHUBHBIE U
IPaBOBBIE JOKYMEHTBI, OTHOCSIINECS K MPO(eCCHOHANBHOM e TeNbHOCTH, PEAPHHUMATH He-
00X0AMMbIE MEpbl K BOCCTAHOBJIEHUIO HAPYLIEHHBIX IPaB; PeaJU30BbIBAThH NpaBa U CBOOOJbI
YeJI0BEKa U IPaXKAaHMWHA B PA3IMYHBIX c(epax KU3HEACATEIIHOCTH.

Bnaoems: HaBbIKaMH IPUMEHEHHSI 3aKOHOIaTENILCTBA [IPU PELLICHUH IIPAKTUYECKUX 3a]1ad.
3.Kparkoe coaepxxanue JuCUHMIIUHBI:

Ilonsatue u npusHaku rocynapcrsa. @opmel rocynapcrsa. @ynkuuu rocynapcrsa. [lons-
TUE U NpU3HAKU NpaBa. OCHOBHbBIE IIPABOBbIE CUCTEMBI COBpEMEHHOCTH. IloHsATHE M BUABI UC-
TOYHUKOB IpaBa. ONpenencHue 3aK0Ha U MOJ3aKOHHBIX aKTOB. /[efiCTBUE HOPMATUBHBIX NPABO-
BBIX aKTOB BO BpeMeHu. OOpaTHas cuiia 3akoHa. [loHsTHe mpaBOBBIX HOPM, UX CTpyKTypa. Cuc-
Tema npaBa. YacTHoe u nmybnuyHoe nmpaBo. MarepuanbHoe U npoueccyaibHoe npaso. IIpaBoort-
HOILIICHHE: 00BEKT, CYOBEKT U CO/Iep)KaHue NMpaBoOTHOIIEHUH. FOpuandeckue GaxTol.

Koncturynus — ocHoBHo#l 3akoH Poccuiickoit deneparuu. deaepaTuBHOE yCTPOUCTBO
P®. Cucrema rocyaapcTBEHHBIX OPraHOB M IPUHLIMI pazzeneHus Biacteil B PO. [lonstue rpaxxian-
crtBa. [IpusHanue, cobmofeHne, 3aluTa paBHbIX MPaB >KEHIIMH U MYXUYUH KaK OCHOBHas 00s-
3aHHOCTb I'OCYJIapCTBA.

[TonaTue u npeaMer agMMHUCTpAaTUBHOrO mpasa. O6mas xapakrepuctuka Kogekca PD 06
aJMHHHUCTPATUBHBIX MPaBOHAPYUICHUSAX. AOMUHUCMPAMUGHbIE NPAGOHAPYUIEHUA: TIOHATUE U
IpU3HAKU. AOMUHUCMPAMUGHAA OMEENCMEEHHOCMb: TIOHATHE U NpUHUMIEL. [loHATHE, pU-
3HAKU ¥ BUJIbI aIMUHUCTPATUBHBIX HAKa3aHUH.

[lonsaTe U npeAMET yroJIOBHOTO IIPaBa. YTOJOBHAsl OTBETCTBEHHOCTH: IOHATHE, OCHOBA-
HUE BO3HUKHOBEHUs. Ilonamue npecmynienua: npusHaky, cTpykrypa. CocTaB nIpecTyIUICHHUS.
Coyuacrue B npectymieHud. OOCTOATENbCTBA, UCKIIIOYAIOLINE TPECTYHOCTh AesHus. [lonsTue,
LEJIM ¥ BBl HAKA3aHUW. Y20106Hnaa omeemcmeennocmy 3a coeepuieHue npecmynienui. Y c-
JIOBHOE OCYXJIEHUE, OCBOOOKAECHUE OT YrOJIOBHOM OTBETCTBEHHOCTHU. [Ipenmer u 0ObeKT Kpu-
MUHAJIUCTUKU. MeToabl M 3aauul KpUMHUHAIUCTUKU. [IOHSATHE KpUMUHAINCTUYECKOW UACHTH-
¢ukanuu. OOBEKTHl M BUABI KPUMMHAIMCTHYECKOM uaeHTH(UKauuu. KpumuHanucTuueckas
TexHuKa. KpuMuHanucTuyeckas TakTHUKA.

DKOJIOTHYECKOE IPaBO: NOHATHE, NMPEAMET METOJ M HUCTOYHMKU 3KOJIOIMYECKOro IpaBa
P®. Ilonsatne, BUABI U CTPYKTypa 3KOJOTMYECKUX MPABOHAPYIICHHWH, OTBETCTBEHHOCTh 3a MX
COBEPILECHHUE.

[Tonste undopmanuu. OTBETCTBEHHOCTh 3a HApyIIEHHE 3aKOHOIATEIbCTBA O 3alllUTe
uHpopmanuu. ['ocynapcTBeHHas TaliHa: MOHATHE, 3alllUTa, IPABOBOE PETyIUpPOBaHHE TrOCyAap-
CTBEHHOM, cityke0H0i1 1 nHOM uHpopManuu. KondpunenunaabHas HHPoOpMaIs: TOHITHE, BUIbI
Y 3al1UTa. 3alUTa IEPCOHAIbHBIX IaHHBIX I'PakJIaHUHA.

[lonsTe, mpeaAMET U METOJ TpaXkaHCKOro rnpasa. [loHaTHe rpa’kaaHCKOro MpaBOOTHOIIIE-
Hus, ero crenuduka. CTpykTypa TpakJaHCKOro IpaBoOTHoIeHus. I[IpaBojeecriocoOHOCTH
CyOBEKTOB Tpa)/JaHCKOI'O NMPaBOOTHOIIEHHUSA. ['pakaaHe kak CyObEKTbl I'Pa)KAAaHCKOTO IMpaBa.
dusnueckue U IpUANYECKHe JIMLA: TOHATHE, TPU3HAKH, Kiaccupukanus. KOpuanueckue dax-
Thl. [IpaBo cooctBenHocTu. [lonsTe aBropckoro npasa. [lonaTue narentHoro npasa. [lonstue
uHTeIeKkTyaabHol cobctBeHHocTH (MC) m uckmountensHoro mpara. Knaccudukanums HC.
CucremMa npaBoBOil OXpaHbl UHTENIEKTYaIbHON COOCTBEHHOCTH, aBTOPCKUX U MATEHTHBIX IPaB.

[TonaTHe XO3AHCTBEHHOro (MpeAlpUHUMATENbCKOro) mpasa. [Ipenmer Xo3sicTBEHHOTO
(mpeAnpUHUMATENILCKOT0) TIpaBa, MPU3HAKU, METO/IbI MPABOBOrO perynupoBaHus. [lonarue xo-
3S1ICTBEHHOM U NPEANPUHUMATENIBCKON JESITENBHOCTH.

[IpaBoBoe perynupoBaHHe CeMEWHBIX OTHOLIEHMH. 3aKiIIOYeHHE W MpeKpalleHue Opaka.
[TpaBa u o6s3aHHOCTH poauTeneil u nereil. AnmumeHTbl. @OpMBI BOCIIUTaHUS J€TeH, OCTaBIIUXCS
0e3 morneyeHus: poAUTENeH.

[Ipenmer u MeTon TpynoBOTO NpaBa. TpyA0BOM AOrOBOP: MOHATUE, CTOPOHBI, COAEPIKAHUE.
Pabouee Bpems. Bpems otasixa. Tpynosie ciopsl. JucuumninHa Tpyaa.
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ITonsatre u ucroku koppynuuu. HopmarusHoe ompenenenue koppynuuu. IIpuannsr pac-
npocTtpaHeHus: koppynuuu. Hakazyemble u HeHakazyeMble Gopmbl Koppynuuu. CKpsITle (1a-
TeHTHbIe) (opmbl Koppynuuu. Dopmbl KOppynuuu-nipectymieHus. Dopmbl  KOppPYyNLIUHU-
npocrynka. ®opMel nonutuyeckoil koppynuuu. HopmaTuBHbIe IpaBOBbIE aKThl B cepe NpOTHU-
BojieiicTBUs Koppynuuu. Denepanbubiii 3ak0H oT 25.12.2008 Ne 273-03 «O npoTuBOAEHCTBUN

KOPPYIILIHH.
4.00b€éM yueOHOH THCHUILIUHBI

Busl yaeOHOM paboThI 3au. en. AK. yac.

OO011asi TPY10€MKOCTh TMCHHUIIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHIATHS: 1,0 36
Jlexmn (Jlek) 0,5 18
[TpakTueckue 3anrstust (I13) 0,5 18
CamocrositesibHas padora (CP): 1,0 36
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 1,0 36
Buabl KOHTpOJIA:

3a4€T ¢ OLeHKOoM + +
IoaroroBka K 3K3aMeHy - -

4.4.2. IucuUMILUIMHBI 00513aTEJIbHOM YaCTH (BAPUATUBHAS YACTh)
AHHOTanus padoyeil nporpammsl Aucuuniunbl «Mcropus puinocopum» (b1.B.O.1)

1.leap AMCHMILUIMHBI: IPHOOPETEHUE CTYIEHTAMHU 3HAaHHUM B 00JacTH MCTOpUU (HUIIO-
codun.

2. B pe3yabTare n3y4eHus AUCHUILIMHBI 00y4alOIIMICA 10 MporpaMme 0axJaBpua-
Ta J0JLKeH: 007a1aTh KOMIIETEHIIUSIME: CIIOCOOHOCTBIO OCYIIECTBIIATH MOKMCK, XpaHEHUE, 00pa-
00TKy M aHanu3 UH(POPMALMU U3 PA3IUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABISTH €€ B
TpedyeMoM Gopmare ¢ UCIOIH30BaHUEM WH(POPMALMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHO-
goruii (OITK-1); roTOBHOCTHIO MCIOJIB30BaTh COBPEMEHHbBIC MH(POPMAIMOHHBIC TEXHOJIOTUH B
cBoel mpodeccuoHanbHOM 0071acTH, B TOM 4Huclie 0a3bl JAHHBIX M MAKEThl MPHKJIAIHBIX MPO-
rpamm (ITK-11);
3namb: OCHOBHOE COJEpKaHHUE TIaBHBIX (UI0COPCKUX IIKOJ U HaIllpaBJICHUH, IpeICTaBUTENIEN
3THUX HIKOJ, CBS3b U pazianuue uX GUIOCOPCKUX UICH, CBSI3b UCTOPUKO-(PHIOCOPCKUX KOHLEM-
AN ¢ COBPEMEHHBIMH MPOOJIeMaMH MHAUBUIYaTbHON U OOIIIECTBEHHON KU3HH,
Ymemsv: moHuMMaTh W aHAIN3UPOBATh MHUPOBO33PEHUECKHE, COLMAIbHBIE M HWHIUBUIYAJIbHbBIE
po0JIeMbl COBPEMEHHOM >KM3HHU; TPAMOTHO BECTHU JUCKYCCHIO, apryMEHTHPOBAHO OTCTaUBATh
CBOIO MO3UIUIO IO 3HAYMMBIM (HII0OCOPCKUM IpoOIeMaM COBPEMEHHOM KU3HH, HAYKU U TEXHO-
JIOTUH, OMTUPASICh HA HApaOOTaHHBIN B HCTOPUH (uocoun MaTepuar;
Braoemyw: xateropuanbHBIM almapaToM HW3y4aeMoOW IUCIUIUIMHBI, QUIOCOPCKUMHU METOJaMU
aHaJIM3a pa3IMYHbIX IPO0JIEeM, HaBbIKaMu (GUI0COPCKOM KyIbTYphI Uil BBIPAOOTKU CUCTEMHOTO,
LIEJIOCTHOTO B3IUIAJIAa HA JEMCTBUTEIBHOCTh U MECTO HAYKH M TEXHUKHU B 3TOW LIEJIOCTHOM KapTH-
HE MHpa.
3.Kparkoe cogepxxanue JuCHUMILIHHBI
Beeoenue. llenu u 3anaum Kypca.
Mooyns 1. XapakTepucTUKa aHTUYHOM, cpeHeBekoBoi dunocoduu, ¢umocopun Hosoro Bpe-
MeHH U 3moxu [Ipocsenienus.
Mooyns 2. XapakTepucTUKa HEMEIKOH Ki1accuyeckon umocoduu.
Mooynws 3. OcHoBHBIE TIPOOJIEMBI MAPKCUCTCKOW (hrstocoPpuu U MpoOJIeMbl PYCCKON (PHIOCO-

¢bun.

4.00bEM yueOHOH THCUMTLITHHBI

B 3aueTHBIX B akanewm.
Bupl yue6HOI paboTh eIUHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 72
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AYAUTOpPHBbIE 3aHATHS: 1,0 36

Jlexumu (JIek) 0,5 18

ITpaxtrueckue 3ansatus (113) 0,5 18

CamocrosiTesibHas pa6ora (CP): 1,0 36

CamMocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1,0 36
Bujx konTpoJsi: 0,0 3ayer

AHHOTanus padoueii mporpamMmel JucuuInHbI «[lepeBoa HAYyYHO-TeXHUYECKOI JIUTEPa-
Typs» (b1.B.0/1.2)

1.Henu DTMCHMMJMHBI: JOCTHKCHHE MPAKTHYECKOTO BIIAJICHUS MHOCTPAHHBIM SI3BIKOM,
MIO3BOJISIONIETO MCIIOJIB30BaTh €r0 JUIS YTEHHs U TIepeBOJia CIICUAIbHOW HAYYHO-TEXHHYECKOU
JTUTEPATyPHI 110 OMOTEXHOJIOTHH.

2. B pe3yabTarTe U3yuyeHHUs IMCHUUIJIMHBI 00Yy4aIOIIUIiCcA 10 MporpaMMe 0aKJIaBpHa-
Ta JA0JKeH: 00JalaTh CIEAYIONUMH KOMIETSHIIMSIMH: CIOCOOHOCTBIO OCYIIECTBIISATH IOUCK,
XpaHeHHne, 00paboTKy M aHaIu3 HH(OPMAIMK U3 pa3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, Tpe/l-
CTaBJISITh €€ B TpeOyeMoM (hopMare ¢ MCIOIb30BaHUEM WH(GOPMAIMOHHBIX, KOMITBIOTEPHBIX H
cereBbix TexHonoruit (OIIK-1); crmocoOHOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKOH MH(OpMAIIH-
€il, UCIOJIB30BaTh OTEYCCTBEHHBIN M 3apyOCIKHBIA OMBIT B MPOPECCHOHAIBLHOU JEATEIbHOCTH
(IIK-8);
3namb: OCHOBHBIE CIIOCOOBI JOCTH)KEHUSI SKBUBAICHTHOCTH B TIEPEBOJIE M YMEET MPUMEHSTH OC-
HOBHBIC NPHUEMBI TEPEBO/IA; 3HAKOBYIO CHCTEMY SI3bIKa M OCHOBHBIC (DOPMBI CYIIECTBOBAHUS
SI3bIKA; SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKIIMH SI3bIKA KaK CUCTEMBbI; JOCTATOYHOE JIJISl BBIMOJI-
HEHUS TIePeBOIa KOJUIESCTBO JICKCUYCCKHUX SAMHHMII, (PPa3eoIoru3MOB, B TOM YHCIIE COIUATBHBIX
TEPMUHOB U JINHTBOCTPAHOBEIUECKUX peanii; 00OCTAHOBKY B CTpaHE U 33 PyOekKOM;
Ymems: uCionb30BaTh AITHKETHBIE (DOPMYIIBI B YCTHOW M MUCHbMEHHONW KOMMYHHKAITUH (TIPUBET-
CTBHE, MPOIIAHKE, MTO3PaBJICHUE, U3BUHCHHE, ITPOCK0a); OCYHIECTBISATh MUCHMEHHBIN TIEPEBO/T
C COOJIFOJICHUEM HOPM JIEKCUYECKOW SKBHUBAJICHTHOCTH, COOJIFOJICHHEM TPaMMaTHYCeCKHX, CHH-
TAKCUYECKUX M CTHIMCTUYCCKUX HOPM; - OQOPMIISITh TEKCT MEPEBO/ia B KOMIIBIOTEPHOM TEKCTO-
BOM PEIaKTOPe; OCYIICCTBIATH MEPEBO] C COOIFOICHUEM HOPM JICKCHYECKON YKBHBAJICHTHOCTH,
coOI0OZICHHEeM TpaMMaTUYECKUX, CHHTAKCHUECKUX M CTUJIIMCTUYECKUX HOPM TEKCTa MepeBoja U
TEMIOPATHHBIX XapaKTEPUCTHK MCXOJHOTO TEKCTa; paboTaTh ¢ OCHOBHBIMH WH()OPMAIIMOHHO-
TIOUCKOBBIMHU U SKCIEPTHBIMU CUCTEMaMH, CHCTEMaMH MPEJICTaBICHHS 3HAHUH, CHHTAKCHYECKO-
ro ¥ MOpP(OJOTUYECKOTO aHAIM3a, ABTOMATHYECKOTO CHHTE3a M PaclO3HaBaHUs pedyH, 00padoT-
KU JIEKCHKOrpaduieckoil nHGpOpMaImi ¥ aBTOMaTU3UPOBAHHOTO MEPEBO/Ia, aBTOMATU3HPOBAH-
HBIMH CHCTEMaMHU UACHTH(PUKAIIMNA U BEpUPHUKALIMH JTHIHOCTH,
Braoemw: MeToaunkoil mpeanepeBoAUECKOro aHalu3a TeKCTa, CIOCOOCTBYIOIIEH TOUHOMY BOC-
MPHUSITHIO KICXO/THOTO BBICKA3bIBAHUS; METOJUKON MOJTOTOBKH K BBITOJIHCHUIO ITIEPEBOJIA, BKITIO-
Yasi MOMCK MH(OPMAIMU B CHPABOYHOMW, CICIHMATBHON JIMTEPAType W KOMITBIOTEPHBIX CETSX;
OCHOBaMH CHCTEMBbI COKPAIICHHOW TIEPEBOAUECKON 3aIMCH TIPH BBIMTOJIHEHUN YCTHOTO TIOCTIET0-
BaTEILHOTO TIEPEBOJIA; MEKAYHAPOJIHBIM 3TUKETOM M IMPaBHJIAMH MOBEJICHHS TEPEBOIYHKA B
Pa3TUYHBIX CHTYAIMSIX YCTHOTO TepeBo/Ia (COMPOBOXKICHUE TYPUCTHUECKOHN TpyIiibl, odecnede-
HUE JIENIOBBIX MEPEroBOPOB, OOecIeueHue MeperoBOpoB OQUIIMATBHBIX JeNerainii); MexIyHa-
POJIHBIM 3THKETOM B Pa3IMYHBIX CUTYAIHUSIX MEXKYIbTYPHOTO OOIICHHUS (COMTPOBOXKICHUE TypH-
CTHUYECKHX TPYII, 00eCIieueHre JETOBBIX MEPErOoBOPOB, OOECTICUeHUE TTIEPEroBOPOB OPHUITHAb-
HBIX JIeJIeTalni).
3.Kparkoe conepxanue TuCHHUIITHHBI
CpaBHeHHUE TIOPSIKa CIIOB B aHTJIIMHCKOM M PYCCKOM TPEIOKECHHSX. [lepeBo1 MpocToro mose-
CTBOBaTeNIbHOTO Tpeanoxenus. [lepeBon mpemioxkenuii Bo Bpemenax Indefinite, Continuous.
[Mepeson mpemnoxennii Bo BpemeHax rpymn Perfect, Perfect Continuous. ITepeBoa cTpamarensb-
HOTO 3ajora. TpyaHbIe ciyyau MepeBoja CTpagaTebHOTO 3ajora. Pa3BUTHE HaBBIKOB MEpPEBOIa
o teme "About myself”. TlepeBoa mpuaaTOUHBIX MpeIOKeHUH. [IpugaTouHble MOIEKAIITHE.
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[Tpunarounsie ckazyemsle. [IpunaTounsie onpenenutenbubie. Ilpuaarounsie 00CTOATENBCTBEH-
Hbl€, IPUAATOYHBIE ONOIHUTENbHbIE. [lepeBoa npeioKeHnit ¢ y4eToM NpaBuila COracoBaHUs
BpeMeH. Pa3nuyHble BapuaHTHI MEpeBOjia CYIIECTBUTEIBHOTO B IpeuioskeHNH. CyIecTBUTEb-
HOE B poiM onpezneneHust (mpaBuio psnpa). PasButue HaBblkOB nepeBojna 1o teme "Our
university". CnoBa-3aMeCTHTEIIM U BApUAHTBI UX IIEPEBOJIAa HA PYCCKUI S3bIK.

4.00béM yueOHO# THCHMIINHBI

B 3aueTHEBIX B akazem.

Bunel yue6HOI paboThI eQUHULAX yacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 2,0 12
AyIUTOPHBIE 3aHATHSI: 1,0 36
Jlexumnu (Jlek) 0,0 0
[TpakTnueckue 3arstus (I13) 1,0 36
CamocrositesbHas padora (CP): 1,0 36
CaMOoCTOSTEIbHOE U3YUEHUE PA3/IETI0B IUCIUILINHBI 1,0 36

Buj konTpoJsi: 3auer

AHHOTanUA padoyeil MpOorpaMMbl THCHUIIMHBI «CONHAIbHO-TIOJIMTHYECKASI HCTOPHS»
(b1.B.O/1.3)

1.lleap nanHOrO Yy4eOHOTO Kypca - JaTh MOJUTOJOTHYECKHH aHAU3 UCTOPUYECKHU CO-
owrtuii Poccun XX-XXI BB. ConmanbHo-nonuruueckas ucropust Poccun XX-XXI BB. paccmar-
pHUBaeTcs Kak y4deOHas AHUCUUIUIMHA, CTOSINAs Ha CTHIKE UCTOPUUECKOTO U MOJIUTOIOTHYECKOTrO
3HaHus. Lenpro JUCIUTUINHBI SBJSETCS MPUOOPETEHNE CTYICHTAMU HAYYHBIX 3HAaHUN B 00J1acTH
COIMATHHO-TIOIMTHYECKOM KU3HU 001ecTBa yepe3 aHanu3 uctopun Poccun XX-XXI BB.

2. B pe3yabTare n3y4eHus JUCHUINIMHBI 00y4aIOIIMIiCcS 10 MporpaMme 0akJIaBpua-
Ta A0JKeH: 001anaTh CIEIYIOIIMMH KOMIIETEHIUSMU: CIIOCOOHOCTBIO paboTaTh € HAy4yHO-
TEXHUYECKON WH(POpMAIUEH, MCIOIh30BaTh OTEYECTBEHHBIM M 3apyOCIKHBIN OMBIT B Tpodec-
cuoHanbHoM fesrenpHocTr (ITK-8);
3namv: ocHOBHBIE (PAKTHI U COOBITHS COLMAbHO-TToMUTHYecKON nctopuu Poccun XX-XXI BB.;
CYIIIHOCTh, XapakTep M OCOOCHHOCTH OCHOBHBIX 3TallOB COLIMAJIBHO-TIOIUTUYECKON HMCTOPUU
Poccun HoBelilero BpeMeHu; 0o0IIMe 3aKOHOMEPHOCTH COLMAIBHO-TIOIMTUYECKOTO MPOIlecca;
MECTO M POJIb Pa3IMYHbIX COIMATBHBIX TPYII B OOIIECTBE; BIUSHUE TOCYIApCTBA U OTIEIHHBIX
00111eCTBEHHO-TIOJINTHYECKUX CUJT HA UCTOPUUYECKUN MPOIIECC.

Ymems: noHMMATh U aHANU3UPOBATH MUPOBO33PEHUYECKUE, COLIMAIBHO U JUYHOCTHO 3HAYMMBIE
po0JIEMbl UCTOPUYECKOTO IPOLIECCa; BECTH JUCKYCCHIO, apryMEHTHPOBAHO OTCTaWBATh CBOIO
MO3UIUIO M0 aKTYAIbHBIM COLMATBLHO-TIOUTUYECKUM COOBITUSM COBPEMEHHOW ucTopuu Poc-
CHU; OPUEHTHUPOBATHCS B CHCTEME COBPEMEHHBIX COIMATIBLHO-TIOJIMTUYECKUX TEXHOJIOTHI; YMETh
OTIPENIETIATh CIeNU(PUKY U MECTO OTACIBHBIX COOBITUN U SIBIIEHUN B COIIMAIbHO-TIOJIUTUYECKON
ucropun Poccun XX-XXI BB.

Bradems: TOHATHIHBIM ammapaTtoM U3y4aeMOW JTUCHUIUIMHBI, METOJaMH  COIHUAIBHO-
MOJIMTUYECKOTO aHallu3a OOIIECTBEHHOW KM3HU; HABBIKAMU IMOJUTUYECKOW KYIBTYpHI AJSl BBI-
pabOTKH CHCTEMHOTO, IIEJIOCTHOTO B3IJIs/1a HAa COIUATBHO-TIOJUTUYECKUE COOBITHS, MPUMEHSITh
TEOPETHUECKHUE 3HAHUSI B CBOCH MPAKTUYECKOM 1€ATEIbHOCTH.

3.Kparkoe cogepxxanue JTUCUMILIHHbI

Mooyns 1. I'ocyoapcmeo u nonumuueckasn enacms 6 ucmopuu Poccuu. (XX-XXI gg).

1.1. ITpenmer conmanbHO-NOIUTUYECKON UcTOpUn Poccum.

Mecto couManbHO-TIOJIUTUYECKOW UCTOPUM B CUCTEME MUCTOPUYECKOro 3HaHus. Mozjenu
MOHUMAHUS ¥ MHTEPIPETAIUNA COUATBLHO-TIOIMTHYECKOTO mporiecca. Coaepikanne, MOHSITHITHO-
KaTeropHallbHbIN anmapat, METOJbl COIUATBHO-TOMUTUIECKON UCTOPUU. Tpaauiluu MOIUTHYE-
CKOT'0 aHaJIM3a UCTOPUUYECKOTO Ipoliecca B OTEUECTBEHHOW HayKe. XapaKTep U 0COOEHHOCTH CO-
AAJBbHO-TIOJUTUYECKOTO pa3Butus Poccuu.

1.2. T'ocynapcTBo u nonutudeckast Biacth B ucropuu Poccun (XX-XXI BB.).
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[Tonsitue rtocymapctBa u ero (Qyakuuu. DopMmbl MpaBiIeHUS W TOCYJAPCTBEHHO-
TeppUTOpUANbHOrO ycrpoicTBa. [Ipobiembl GopmMupoBaHus M pa3BUTUS MapiaMEeHTapU3Ma,
MPaBOBOTO TOCYAApCTBa U rpaxkaanckoro odmectsa B Poccun B XX-XXI BB.

1.3. DBomronust moauTHdeckoro pexkuma Poccun B XX-XXI BB.

[ToHsiTHE M TUIBI MOJUTHYECKUX pEKUMOB. [lommuTuueckuii pexxum napckou Poccuu.
[Tonutnueckue pexumpl COBETCKOro rocyapcrBa. Y CTaHOBJIEHUE TOTAJIMTAPHOIO pPEKMMa B
CCCP: cymHoCTb, PUYUHBI, CIACACTBUS. AJIMHUHUCTPATUBHO-KOMaHAHas cuctema. [lonuTtude-
CKHUH pexuM coBpeMeHHOH Poccum.

Mooyne 2. Ocnognvie coyuanvHo-noaumuyeckue npoyeccol 6 ucmopuu Poccuu XX-
XX1 66. u ux cyovexmel.

2.1.neonoruu u napTuu B counanbHo-nonutnyeckoit ncropuu Pocenn XX-XXI BB.

Hctopust ctaHoBIIeHUSI MapTHil U MApTUHHOM cucTeMbl B Poccun. XapakKTepUCTUKHA OC-
HOBHBIX HJICOJIOTMYECKUX TeueHUH. [lapTuiinas cucrema coBpemenHoi Poccun.

2.1.PeBomtoninu 1 pepopmbl B HOBEMIIeH nctopuu Poccum.

PeBomtoniust 1 peOpMBI: MOHATHE U CYIIHOCTh. PeBONIONMM B POCCHICKOMN COIMAIBHO-
MOJIMTHYECKOW UCTOpUHU U UX mocieAcTBus. Pedopmbl XX Beka. [IpobGaemMbl MogepHHU3auu co-
BpeMeHHOW Poccuu. PedopmupoBanne COBpEeMEHHOTO POCCHICKOTO OOIIECTBa: MpoOIeMBI U
MEPCIEKTHUBBI.

2.3.XapakTepucTrKa COUATbHO-KIACCOBOM CTPYKTYPBl POCCUMCKOTO OOIIECTBA.

[lonsiTHE COLMANbHO-KIACCOBOM CTPYKTYPBI: COCIOBHS, KJIACChI, COLMAJIbHBIE TPYIIIBI.
[TonuTyeckre MHTEpECHl PAa3JIMYHBIX COLUAIbHBIX TPYII Ha OINpPENEICHHBIX 3Tanax poccuii-
ckoil ucrtopun. Homenknatypa u 6ropokpatusi. Tpanchopmaiius coruanbHO-KIACCOBOM CTPYK-
TypHI O0IIECTBA HA Pa3IMYHBIX 3Tanax ucropuu Poccun.

Mooynev 3. Hayuonansuvie omunowenusn ¢ Poccuu XX-XX| 6. Bnewinaa nonumuxa
Poccuu 6 noseitweit ucmopuu.

3.1. HanmoHanbHbIE OTHOIIEHUS M HallMOHaIbHAs moauThka Poccru XX-XXI BB.

Ocobennoctu GopmupoBanusi Poccnn Kak MHOTOHAIIMOHATIBHOTO TOCYIAPCTBA; Xapak-
TEPUCTUKA €€ HALlMOHAJIBHOTO cocTaBa. HallmoHaIbHO-TOCYAapCTBEHHOE CTPOUTENBLCTBO B Poc-
cuu: OT umIepuu K denepauuu. B3aumozeicTBue pa3auMUHbIX STHUYECKUX IPYMN B IpOLECCe
CTaHOBIIEHUS U pa3BUTUA poccuiickoro rocynapctBa B XX-XXI| BB. DTHOMOJUTHYECKUE TPO-
1ecchl B coOBpeMeHHoi Poccun.

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

HanmonansHbie MHTEpECHl W BHEIIHSS MOMUTHKA. BHemHs s nonutuka Poccun B Havae
XX Beka. MupoBble BOWHBI 1 U3MEHEHHUS B CUCTEME MEXIyHapOAHbIX OTHOIEHHH. [Ipobaems! n
0COOEHHOCTH BHEIIHEH nonutuku Poccun Ha coBpemenHoM 3tane. Mecto u pois Poccun B co-
BPEMEHHOM MHUPE.
4.00bEéM yueOHOH THCHUIIUHBI

B 3auerHbix | B akanmem.

Bupl yue6HOI paboTh eIUHUIIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 2,0 72
AyIUTOPHBIE 3aHITHSI: 1,0 36
Jlexmu (JIex) 0,5 18
[Tpaktnueckue 3anstus (I13) 0,5 18
CamocrositesnHast padora (CP): 1,0 36
CaMOoCTOSITENIbHOE U3YUYEHUE PA3AEIO0B TUCIUILIMHBI 1,0 36

Buja xoHTposs: 3auer 0,0 3ayer

AHHOTanus padodeil MPOrpaMMbl JUCHUILIMHBI «/{0MOJTHUTE/IbHBIE TJIaBbI 0011Ieil U Heop-
rannveckoit xumun» (b1.B.0O/1.4)

1.IMeanto kypca "JlonogHUTENbHbIE TTIaBbl OOIIEH U HEOPraHWYECKOH XUMHH'" SIBIISETCS
KpaTKOe, HO CTPOroe M3JI0KEHHE HanboJiee 3HAYUMBIX JUISl XUMHHM TEOPETHUYECKUX MOHSITHH U
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oOydeHre CTyJEeHTOB MX HCIOJB30BAaHUIO HA OOIIMPHOM MaTepuaie HeOPraHMYeCKOW XMMHH B
Takol ¢opme, YTOOBI ATO UCHOJIB30BAaHUE MOXKHO OBLIO MHTEHCHBHO MPOAOKAaTh BO BTOPOM
CEMECTpPE B KypCe€ HEOPraHMYECKOM XMMHU U JAJee B Kypcax aHAIUTUYECKON U OPraHUYEeCKOU
XUMUH, U, HAKOHELl, PACIIUPUTh U YIIyOUTh B Kypce (PU3NUECKOW XUMUU U TEOPETUUECKUX pa3-
Jienax CrenraiIbHbIX TUCIUILIUH.

2. B pe3yabTaTe u3yuyeHHus AMCUUIJIMHBI 00y4YalOIIUICA M0 MporpaMMe 0akjaaBpua-
Ta J0JKeH: 00JIafaTh CICAYIONIMMU KOMIIETCHIIUSAMU: CTIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIb-
30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUILIUH B MPO(ECCHOHATBLHON J1eATeNbHO-
CTH, IPUMEHATHh METO/bl MATEMATUYECKOT0 aHAIN3a U MOJEINPOBAHUSI, TEOPETUUECKOIO U IKC-
nepuMmenTtaibHoro uccienoBanus (OIIK-2); cnocoOHOCTHIO UCTIONB30BAaTh 3HAHUSL O COBPEMEH-
HOW (hM3MUECKON KapTUHE MHUpPa, MPOCTPAHCTBECHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU
BEIIIECTBA JUIsl IOHUMAaHMS OKpYyXkaromero Mmupa u sisiaeHuit npupoas! (OIIK-3); Bmagenunem oc-
HOBHBIMU METOJ/IaMU 3alllUThl IPOU3BOICTBEHHOIO IIEPCOHAJIA U HACEIEHUS OT BO3MOXKHBIX I10-
CIIeZICTBUI aBapuii, Karactpod, ctuxuiiaeix O0enctuii (OIIK-6); criocoOHOCTRIO 00eCIeunBaTh
BBITOJIHEHHUE MPABHJI TEXHUKH O€30MacHOCTH, MPOU3BOJICTBEHHON CaHUTapUH, MOKApHOH 6e30-
nacHocTH U oxpansl Tpyaa  (I1K-4);
3namb: OCHOBHBIE MOHATHUS U 3aKOHBl XUMUU; OCHOBHBIE IIOJIOKEHUSI TEOPUU CTPOEHHUS aToMa U
BEIIECTBA; OCHOBHBIE MOJIOKEHHS TEOPHUH PACTBOPOB; OCHOBHBIE MOJIOKEHUSI XUMHUUECKON KHHE-
TUKHU ¥ TEPMOJTUHAMUKHI
Ymemuw: BBHIIONHATD CTEXHOMETPUUECKUE PACUETHI; ONPEACIATh CTPOSHUE aTOMAa U TUIl XUMUYe-
CKOM CBA3M; XapaKTEPU30BATh CBOMCTBA JJIEKTPOJIUTOB;
Braoemw: HaBbIKaMU BBITIOJHEHHS] TEPMOJIUHAMUYECKUX U KHHETHUECKUX PAacUETOB; BBIMIOIHATH
XUMUYECKUM SKCTIEPUMEHT.
3.Kparkoe conep:kanue JTHCIUINTHHBI
Mooyne 1. Xumusa s-anemenmos
IToarpymnma nmurus
OO011as xapakTepUCTHKA 3JIEMEHTOB, HAX0X/IEHUE B IPUPO/IE, MTOIYUEHHE U CBOICTBa, [ uapuasl,
OKCHJIbI, TIEPOKCHUIbI, HAATIEPOKCHUIbI, XUMUYECKasl CBSI3b B ITUX COCIUHEHHSIX, UX CBOWCTBA.
['unpokcunpl, UX noiaydeHue u cBoiictBa. OOmas xapakrepuctuka cojieil. [lonarue 06 ammuau-
HOM croco0e nonay4yeHus: coapl. OcoOeHHOCTH XUMUM JUTUs. [IpruMeHeHne MeTamioB U UX co-
eIUHEHUN.
[Toarpynmna Gepuus.
OO01as xapakTepuCTHKa 3JIEMEHTOB, HaX0XK/I€HHUE B IPUPO/IE, MOIYUEHHE U CBOICTBa, [ uapuasl,
OKCHJIbI, THIPOKCHJIBI, UX TMOJy4eHHE U cBoiicTBa. OOIIas XapakTepUCTUKA COJEH, UX pacTBO-
PUMOCTb M TUIPOIAU3YyeMOCTb. OcoOeHHOCTH XUMHUHM Oepuiuinsg. TOKCUYHOCTh COeTUHEHUI Oe-
puust. [I[puMeHeHne MEeTaIoB U UX COETMHEHUI.
Mooyne 2. Xumusn p-snemenmos
OO01mas xapakTepuCTHKa SJIEMEHTOB
1. [Toarpymnma 6opa
OO01mas xapakTepUCTHKA JIEMEHTOB MOATPYIIbI 6opa. CpaBHEHUE CBOWCTB U PEAKIIMOHHOM CIIO-
COOHOCTH 3JIEMEHTOB MOATPYIIIIHI.
A. bop
OO6mias xapakTepucTrka 6opa u ero npupoaHsie coequnenus. [lomyuenue u cpoiictBa 6opa. Co-
eAnHeHuss 0opa ¢ MeTaulaMH, WX TOJIyueHHE U CBOHCTBAa. BOpPOBOAOPOIBI, MX MONyYEeHUE U
CBOMCTBA.
Boporuapuasl metamioB. bopHbIil aHTUApUA U OOpHBIE KUCIOTHI, XUMUYECKasl CBSI3b, CTPOCHUE
MOJIEKYI U cBoiicTBa. ['anorenuipl 6opa, UX MOJydyeHUE U CBOMCTBA; TeTpadTopOOpHask KUCIIOTa,
nojy4yeHue u cBoiicrsa. Hurpun 6opa. [Ipumenenue 6opa 1 ero coelmHEHHA.
b. Antomunuii
OO0mmas xapakTepucTUKa ATIOMHUHUS, HAXO0XJICHUE B MPUPOAE, MoTydyeHue u cBoiicTBa. OKCUA
AJTIOMUHUS U €r0 CBOWCTBA. ['MIIPOKCH aTtOMUHUSA, €r0 MOJTYyYEHHE U CBOWCTBA, AJIFOMUHATHI.
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OO0mmasi xapakTepucTUKa COJIeH alfOMUHUS, MX PaCTBOPUMOCTH, ruaponus. Ksacubl. ['mmpun
AITIOMUHMS, ATFOMOTUAPUIBI METAILIOB. [[pMeHeHne antOMUHUS U €r0 COEUHEHUM.

B. l'aymnmii, muaauit, Tammmi

OO01mas xapakTepucTUKa, HAXOXKIECHUE B IPUPOJIE, TOHITHE O TIOTyYeHUH, cBoicTBa. OKCUIBI U
THIPOKCUIBI, WX TOdydeHue u cBoiictBa. OcobenHoctd xumuu Tamwmus. CoenuHEHHS
A(IIDB(V). [Ipumenenue rajivs, WHIWS, TAUIAS U UX COCTMHECHUM.

2. lloarpynna yriepoaa

OO61mas xapakTepuCcTHKa 3JIEMEHTOB NoArpynnbl. OCOOEHHOCTH XUMUU YTIIepoia U KPEMHHSL.

A. Yriepon

OO6mmas xapakTepuCTHKa, HAXOXICHUE B MPUPOJE. AJIOTPOINHbIE MOIUGUKALIMK YTIIepoaa, UxX
XapakTepucTHky. [lomydueHne NCKYyCCTBEHHBIX alMa30B. AKTUBUPOBAHHBIN yrojib U €ro aacopo-
[MOHHBIE CBOMCTBA. YrierpaduroBsie MaTepuaibl. CoenuHeHus: BHeApeHUs rpadura. Xumude-
CKue cBoiicTBa yrieponaa. KapOuel, ux mosydyeHne U KiIacCHU(pHUKAIMS; 3aBUCUMOCTh CBOMCTB
KapOHIOB OT XapaKTepa XUMUYeCcKoi cBsi3u. Kucinopogupie coeuHeHus yriepo/ia, NoayuyeHue u
cBoicTBa. docred. MoueBrHa, ee MOoTyYeHUEe U CBOMCTBA. YTOoJIbHAs KUCIIOTa U ee coyd. CTpoe-
Hue KapOoHaT-HOHA.

CuHUIIbHAS KUCIIOTA U €€ COJIM; UX IOJIy4eHHE U cBoMcTBa. KoMIUIeKCHBIE COEAMHEHMUS], COJEP-
JKanue nquaHua-uoH. Poganuasl. [Ipumenenue yriepoaa u ero HEOpraHM4eCKUX COCIMHEHUM.

b. Kpemuuii

OO01mas xapakTepuCcTHKa, HaXOXKICHHE B MPUPOJE, ToTyuyeHue, cBoMcTBa. CHUIIMKATBI U allFOMO-
cunukathl. [loHsATHE O pa3NIUUHBIX TUMAX CUIUKATOB. [IpUpOIHbIE U UCKYCCTBEHHBIC LIEOJTHTHI.
KBapu, cBoiictBa u npumenenue. KapueBoe crekno. Cunukarens. PactBopumoe crekio. O6-
M€ CBEJCHHUS O CTPOCHMM, CBOMCTBAX M IOJYYEHUU DPA3JIMYHBIX BUJIOB CTEKJIA U KEPAMUKHU.
Bopopoausie coequHennst KpeMHHUS; MoydeHue, cporictBa. Hutpun kpemuus. I'ekcadropkpem-
HUEBas KUCJIOTA, MOJIy4YeHHUE U cBOMCTBA. [I[puMeHeHre KPEMHUS U €r0 COCIMHEHUI.

B. Iloarpynna repmanust

OO0mias xapakTepHCTHKA, HaXOXKJIEHHE B MPHUPOJIE, MOJydeHHEe, CBOCTBA. Bogopoansie coenu-
HeHus repmanus. OKcuabl, UX B3aUMOJEHCTBHUE C KUCIOTAMM M IeIo4aMH. [ uapOKCcUabl; rep-
manatel (ILIV), crannater (ILIV), mmrom6atst (ILIV). Cyneduast u ux cBoiicta. Coiu THOOJIO-
BSAHHOM KucnoThl. O0IIas XapakTeprUCTUKa COJIeH 0JI0Ba U CBUHIIA, UX PACTBOPUMOCTH M THIPO-
an3yeMocTsh. [IpuMeHenne repManusi, 0JI0Ba U CBUHIIA U UX COSAMHEHUH.

3. Iloarpynmna a3ora

OO01ass xapaKTepUCTHKA 3JIEMEHTOB NOoArpymnmbl. OTIu4YMe XUMMHUHM a30Ta OT XUMuu (¢ocdopa u
JIPYTUX 3JIEMEHTOB.

A. Azot

OO0mmas xapakTepuCTHKa, HAXOXKJIEHHE B MPUPOJE, MOIyIYeHHE, CBOWCTBA. XUMHUYECKas CBSI3b B
MOJIEKYJI€ a30Ta U MPUYHMHBI €r0 XMMHUECKON nHepTHOCTH. [Ipo0iema cBsS3aHHOTO a30Ta U MyTH
€€ peIICHHUS.

Bonoponubie coenvHenus azota. AMMHMAK, XUMUYECKasl CBSI3b U CTPOEHHE MOJIEKYJIbI, MOJIy4e-
HUEe U cBoicTBa. Kuakuii aMMuak kak pactBoputenb. Colld aMMOHUS, UX CBOMCTBA. AMUBI,
VMUl 1 HUTPUJIBI, UX B3aUMOJIEUCTBHUE C BOJOW. [ MApPOKCHIIaMKH, CBOMCTBA U CTPOCHHUE MOJIE-
Kynbl. [ MapasuH, ero cTpoeHue 1 CBOMCTBA.

A30THCTOBOJOPOIHAS KUCIIOTA, CTPOEHUE U CBOWCTBA. A3U/Ibl METAIIJIOB.

Okcuapl a30Ta, UX MOJYyYeHHE XMMUUYECKasl CBs3b, CTPOEHUE M CBOMCTBA. BiusHue Ha OKpy-
KAIOIIYIO cpeny BRIOPOCOB OKCHAA a30Ta. A30THCTasl KUCIIOTa, €€ CTPOEHUE, MOTyYeHHE U CBOM-
ctBa. HUTpuUTHI M X cBoOMCTBA. A30THas KMCIIOTA, OJIy4eHHE, CTPOEHUE, CBOMCTBA, B3aUMOJIE -
CTBHE ¢ MeTaJ1aMu U HemeTtaimaMu. [{apckas Bogka. Hurpatsl, nx TepMuyeckas yCTOHYMBOCTb,
OKUCIUTENbHAs! aKTUBHOCTh. [I[prMeHeHne a30Ta U ero CoeAMHEHU M.

b. ®ocdop.

OO01mmas xapakTeprcTHUKa HJIEMEHTa, HaXOXKACHHE B MPUPOJIE, MONIyueHue, cBoicTBa. KpacHsiii
oenbiii hochop. DocduH, ero moaydyeHne U CBONCTBA; XUMUYECKAsI CBSI3b M CTPOCHUE MOJICKY-
71, @ochuapl METANIOB, UX MOJTYYSHHE U CBOMCTBA.
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Oxcunst dpocdopa (111, V); monydenne, crpoenue, cBoicTBa. PochopHbIE KHCIOTHI, CIOCOOBI UX
nmoJrydeHusi, crpoerue, cBoiictea. dochopucras u dhochopHOBATHCTAST KUCIOTHI, UX CBONCTBA.
®ocoutsl 1 rUnopochUTHI.

["anorenuasl pocdopa, nonyueHue, CTpoeHue, CBOICTBa, ruaponus. Okcoxnopun gocdopa.
[Tpumenenue dochopa u ero coenunenuit. Tokecnanocts 6enoro docdopa.

B. Mbiibsik, cypbMa, BACMYT.

OO011ast XxapakTepUCTHKA 3JIEMEHTOB, HAX0XAEHHUE B IIPUPOJIE, IOJyUYEHUE, CBOMCTBA. APCHUH, €T0
MOJIyuYeHue, CTpoeHue, cBoiicTBa. CoeIMHEHUS MBIIIbAKA U CYpbMbI ¢ MeTaiaMu. Kucnopoaasie
COCIMHEHMS, UX MOJIyYEeHHUE U CBOMCTBA. KHCIOTHI MBIIIBbSAKA U CypbMBL. ['naponus Bucmyra. [ a-
JIOTEHU/IBI MBIIIbSAKA, CYpbMbl U BUCMYyTa. ['unponu3s ranorennioB. Conyu aHTUMOHWIIA U BUCMY-
tuna. Cynb(uabl, UX OTHOLICHHE K KHCIOTaM M K pacTBOPY CyJIb(uaa aMMOHuUs. THOKUCIOTHI U
ux coiu. [IpumeHeHre MbIlIbsKa, CYypbMbl U BUCMYTa U X coelMHEeHUH. TOKCUYHOCTh COelnHe-
HUI MBIIIBSKA U CYPBMBI.

4. IToarpymria Kuciopoa.

OO0m1as XapaKTepUCTUKA 3JIEMEHTOB.

A. Kucnopon

OO01mas xapakTepUCTHKA AJIEMEHTa, HaX0XKJIEHUE B IPUPOJIE, TIOJYyYEHHE U CBOWCTBA. XUMUYE-
CKas CBsI3b B MoJleKyne kuciopona. O30H, ero mnoyjy4eHue, XuMudeckasi CBsi3b B MOJIEKYJIE 030-
Ha, €ro CBOMCTBA; 030H KaK OKUCIUTENb, O30HH IbI METAILIOB.

Oxkcuppl, ux kiaccupukanus, moidydeHue u cBoiictBa. Boma. CTpoeHre MOJEKYNIbI U XUMUYe-
cKas CBs3b B Hell. KBasukpucrammueckasi CTpykrypa Boabl. CTpykTypa jbaa. AHoManuu pusu-
YecKuX CBOMCTB Bojbl. CTpoeHHE W CBOICTBa KpucTamioruaparoB. llepokcua Bogopona, ero
IIOJIyYE€HUE U CTPOCHUE MOJIEKYJIbl. KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
nepokcua Bojgopoaa. [lepoxkcuansie coequnenus. [IpumeHene KUCIopoaa u €ro COeANHEHUIA.
b. Cepa, cenen u temnyp

OO01mas xapakTepucTUKa JI€MEHTOB, HAX0XKEHUE B MPUPOE, MOTyuyeHUE, CBOMCTBA. AJIOTPO-
nus cepbl. CTpOEHHE MOJIEKYJIbI CEPBHI.

Bopopoansie coequHeHs 3J€MEHTOB; MOTy4YeHUe, CTPOSCHHE MOJIeKyJ, cBoicTBa. Cynbpumasl,
METO/Ibl UX MOJY4YEHUs U CBOMCTBAa. PacTBOpUMOCTD M THIPOIN3 Cysib(pu10B. OTHOILLIEHUE CYJb-
bunoB k kucnotam. [lonucynsdunsl. CeneHUAbI U TEIUTYPUIBL.

KucnoponHble coennHeHust cepul, celeHa U Teutypa. JIMOKCHIbI, UX CTPOEHUE, MOJyYeHUE U
cBoiicTBa. BiusHue BHIOPOCOB AMOKCHA Cepbl Ha OKPYKAIOUIyI0 cpely. TpHOKCUA cepsl, ero
MOJIy4YeHHUE, CTPOEHUE MOJIEKYJIbl, XUMUYECKasi CBsI3b M CBOMCTBA. Peakuuu npucoenvHeHus c
y4acTHEM TPHUOKCHJA CEPBHI.

Kucnoponconep:xaiue KUCIOThl YETHIPEXBAJICHTHBIX CEPbI, CEJIEHA M TEJUIypa, CIIOCOObI MOIy-
YEeHUS W CBOMCTBA, COJM 3TUX KHUCIOT. COMOCTaBlIE€HHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB ATUX KHUCJIOT U UX COJIEH.

CepHas KHCIIO0Ta, TOJIy4e€HUE, CTPOSHHE MOJIEKYJIbl, XUMHUYECKasl CBsI3b U CBOMCTBa. B3aumoneii-
CTBHE CEpPHOM KHCJIOTHI C METAUIAMH M HeMeTaulaMu. BoooTHHMaroniee 1eiCTBUE CEPHON KH-
cioTbl. ConM CepHOM KUCIIOTHI M MX CBOWCTBA; KBacibl. [IupocepHas kuciorta. TuocepHas Ku-
CJIOTa ¥ THOCYNb(AT HATPHs; OJydYEeHUE, CTPOCHHE MOJIEKYJ U cBoiicTBa. HasicepHble KUCIOTHI;
CTPOEHHUE MOJIEKYJI, ToTy4YeHue U cBoiictBa. CeneHoBasi M TEUTypoOBasi KUCIOTHI, CTPOCHHE MO-
JIEKYJ1, ITIOJy4YEHUE U CBOMCTBA.

CoenuHeHHs ¢ rajoreHamu; oomias XapakTepUCTHKa, CTPOCHUE MOJIEKYJ MOJyYeHHEe U CBOMCT-
Ba. XJIOPUCTHIN Cyab(ypUI U XJIOPUCTHIA THOHWII, UX MOJIYYEHHUE, CTPOEHUE MOJIEKYN U CBOICT-
Ba. XJI0pCyIb(OHOBAsI KUCIOTA; MOJIy4YeHHE, CTPOCHUE MOJIEKYJIbl M CBOMcTBA. DTOPUIIBI CEPHI,
XUMHUYECKasl CBA3b B ATUX COETUHEHUSIX M CBOMCTBA. [IprMeHeHue cepsl, ceneHa, Teurypa U Ux
COCIMHEHU.

5. Bogopona u moarpynma g ropa

A. Bonopon

O MecTe BOIOpOAa B MEPUOAMUYECKON cUCTeMe 31eMeHTOB. O0Ias XxapaKTepucTHKa IJIEMEHTa,
HaXOXXJeHUEe B MpHUpoJe, ModydyeHue u cpoiictBa. OpTo M mapaBopopona. BoccTaHoBuTenbHbIE
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CBOWCTBA aTOMapHOTO U MOJIEKYJISIPHOTO Bojopoa. [ uapuasl u ux xinaccudukamnus. O6mas xa-
pPaKTEPUCTHUKA BOJOPOAHBIX COCAWHEHHN HeMeTauloB. IIpuMeHeHne BogopoJa u ero coenuHe-
HUM.

b. lNanorensl

OO01ast XxapakTepUCTUKa 3JIEMEHTOB, HAX0XACHNUE B IIPUPO/JIE, IIOJyYeHHUE, CBoWcTBA. Peakinon-
Hasl CIIOCOOHOCTH TaJIoTeHOB. XMMHUYECKas CBA3b B MoJieKysaax. OcoOeHHOCTH XMMUH (Topa.
BsaunmopetictBue hropa ¢ Boioii u co menoyamu. @ropua Kuciopoaa.

BonoponHble coefMHEHNs raJIOreHOB, X MOJy4eHHEe U CBOMcTBa. AcconManus MoJaeKyl GTopu-
croro Bogopoaa. Audropua kamus u HaTpusi. BoccraHoBUTENbHBIE CBOMCTBA TalOr€HBOIOPOI-
HBIX KHACJIOT U UX COJIEH.

Oxkcupel xj10pa, Opoma, oga, UX MOTYYCHHE, CTPOSHUE MOJICKYJI U CBOMCTBa. COM KHCIOPO-
COJlepKalluX KHUCIOT TaJOr€HOB, UX IIOJIy4eHHE U CBOMCTBA. COINOCTaBIEHHE KHUCIOTHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB KHCJIOPOJCOJAEPKAIIMX KHUCIOT TaJOTEHOB U HX
coJiel. MexrauioniHble COSIUHEHMS, TTI0Iy4eHHEe, CTPOEHUE MOJIEKYJI U cBoWcTBa. [IpuMmeHnenne
raJOr€HOB U UX COCAUHEHUM.

6. baropoansie ra3nl

OO01as xapakTepucTUKa 0JIarOpOJHBIX ra30B, HAXOXKJICHUE B IPUPOJIE, MOJIyYEHUE, CBOMCTBA.
OOBsicCHEHHE XMMHMYECKONW HMHEPTHOCTH 3JeMeHTOB. KiaTparel GnaropofHbIXx razoB. XuMuHYe-
CKHE€ COEIMHEHUsl KpPUIITOHA U KCEHOHAa C ()TOPOM; CIIOCOOBI MOIYUYEHHsI, CTPOCHUE MOJIEKYN U
cBoiicTBa. ['maponus ¢propuoB GsaropoaHbix razoB. KucnopoaHbsle coeiMHEHUs] KCEHOHA, MX
noJjiyueHue u cBorcTBa. Kucnopoaconepsamine KMCIOTHl KCEHOHA, KCEHAThl M MEPKCEHATHI; UX
HOJIydeHHe U CBoOWcCTBa. J[pyrue coequHeHus 61aropojassix rason. IIpuMeHeHue 61aropoaHbix
ra3oB U UX COCIMHEHUH.

Mooyns 3. Xumusn d-snemenmos

OO0mas xapakrepuctuka d-371eMEeHTOB, 0COOEHHOCTH MX XMMHYECKHX CBOWCTB, 3aKOHOMEPHOCTH
U3MEHEHUs CBOUCTB d-3JI€eMEHTOB IO nepuojam M rpymmnam. [loHsTre o HecTeXHOMETPHUUECKUX
COEIUHEHUSX.

1. I[loarpynna ckanaus

OO01as xapakTepuCTHKa 3JIEMEHTOB, HaX0XKJIEHUE B MPUPOJE, MTOJIyuyeHue, cBoiicTBa. CBOMCTBA
U CIOCOOBI MTOJyYEHHsI OCHOBHBIX THIIOB COEIMHEHUHN 3JIEMEHTOB HNOATPYIIbI CKaHAUA. OKCUAbI
U THIPOKCH/IBI 2JIEMEHTOB U UX cBoiicTBa. KommekcHble coequHennii anemeHToB. ConocTaiie-
HHUE CBOMCTB 3JIEMEHTOB TJIaBHON M M0OOYHOM noArpyni. [IpuMenenne ckaHus, UTTpUs JIaHTa-
HAa ¥ UX COCUHEHUM.

2. Iloarpynna TuraHa

OO61mas xapakTepuCTHKa 3JIEMEHTOB, HaX0X/IeHUE B MPUPO/JIE, MoIy4YeHue, cBoiicTBa. CoeaunHe-
HUS DJIEMEHTOB C KHUCJIOPOAOM M TajloTeHaMu, UX IoylyueHue u cBoicTBa. OOImmias xapakTepu-
CTHKa COJIed THUTaHa, IMPKOHUS U TaHUS, UX paCTBOPUMOCTb U ruaposnzyemocts. Conu Tuta-
Hwia. [IpuMenenne TuTaHa, HUPKOHUSA U TaHUS U UX COSIUHEHHH.

3. [loarpynmna Banagus

OO0m1ast XapakTepUCTHKa 3JIE€MEHTOB, HAXOXKAECHUE B MIPUPOJIE, NoJydeHue, ceoiictea. Coequne-
HUSl 2JIEMEHTOB C KHMCJIOPOJIOM M TajloT€HaMH, MX IOJIY4YeHHE U CBOMCTBA, OKCUTaJOTCHUJBI.
OOmast xapakTepuUCTHKa COEIMHEHUH BaHaaus, HMOOMA M TaHTana. ConocTaBlieHHME CBOWCTB
AJIEMEHTOB TJIaBHOHM U nMo6o4yHoi noarpymi. [Ipumenenue BaHaaus, HIOOMS U TaHTaJla U UX CO-
€IUHEHUMN.

4. IToarpymma xpoma

OO1ast XapakTepUCTHKA 3JIEMEHTOB, HAXOXKAECHUE B MPUPOJIE, OJTyUeHUe, cBoicTBa. OKCUAbI U
ruapokcuabl xpoma(l1) u xpoma(111); ux nonydenue u coiictBa. Conu xpoma(111), xpomoBsie
KBacllbl, XpOMUTHI. KOMIUIEKCHBIE COETMHEHUS TPEXBAJIEHTHOIO XpOMa. XPOMOBBINA aHTUAPUT U
XPOMOBBIE KHCIIOTBI U UX CBOMCTBA. XpOMAThl U IUXPOMATHI, UX MOJIYyYEHUE U CBOMCTBA. XJO-
PHUCTBIN XpOMMWJI U XJIOPXPOMOBAsi KMCIIOTA, UX MOJTYYEHHE U CBOWMCTBA. XpPOMOBAasi CMECh U €€
OKHCIIUTEIbHBIE CBOWCTBA.
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OOmast xapakTepUCTHKA COCIMHEHHH MONMOIEHAa W BOJb(ppaMa, CpaBHEHHE HX CBOWCTB CO
CBOMCTBaMH COoeMHEHHUI XxpoMma. [IpumeneHne xpoma, MoauOaeHa U BoJib(ppamMa U UX COCTUHE-
HUM.

5. Iloarpynna maprasua

OO01as xapakTepuCTHKa 3JEMEHTOB, HaX0X/IEHUE B IIPUPOJIE, NOIy4YeHue, cBoiicTBa. CoennHe-
Husa mapranna(l1), ux momydenue u cBoiictBa. Jlmokcua mapranina. Manranatel( V), ux momy-
YeHUE U CBOWCTBA. llepMaHraHarel, uX NOJIydeHHME M CBOMCTBA. MapraHioBas KMCJIOTa U Map-
ra”ioBbIi anruapua. OO1as XxapakTepucTUKa COSTUHEHUI TeXHELUs, PeHUsI U UX COIOCTaBIIe-
HUE CO CBOMCTBaMM CO€IMHEHUN MapraHua. [IpumeHeHue mapraHia, TEXHELUUsS U PEHUS U UX
COCTUHEHUN.

6. CemelicTBO xenes3a

OO01mas xapakTepuCcTUKa Kene3a, Ko0aabTa, HUKENs, HAX0X/JICHHE B IPUPO/IE, MOIyYeHHUE, CBOM-
ctBa. UyryH u ctanb. OKCHABI U THIPOKCUIBI 3JIEMEHTOB, UX MOJy4YeHHE U cBoiicTBa. OOmas
XapaKTepUCTHKA COJIeH »Kene3a, KoOallbTa M HUKEIs, UX PAaCTBOPHUMOCTh M THAPOIIU3YEMOCTb.
KommiekcHble coegnHeHus xemnes3a, kodansta 1 HuKelns. @epputhl U eppartsl, UX MOTyICHUE U
cBoiictBa. @eppouieH. [Ipumenenue xenesa, K06aabTa U HUKEIS U UX COCTUHEHUH.

7. ILmaTuHOBBIE METAJLIIBI.

OO61mas xapakTepuCTHKa JIEMEHTOB, HAX0XKJIEHUE B MIPUPOJIE, MOJIydeHue, cBoiicTBa. OO0mias xa-
paKkTepUCTUKa COETUHEHU 3yieMeHTOB. KoMIIekCHbIE COeMHEHMSI TUTATUHOBBIX MeTailioB. Co-
MOCTaBJICHUE CBOMCTB IUIATUHOBBIX METAJUIOB CO CBOMCTBAMM 3JIEMEHTOB CEMEICTBa XKejesa.
[TpumeHneHue pyTeHus:, pous, Najlaaanus, OCMUS, UPUJIUS IUIATUHBI U UX COEIMHEHUH.

8. [Toarpynmna meau

OO01as XxapakTepUCTUKA 3JIEMEHTOB, HAX0XKJIEHUE B IIPUPOJIE, [TOJIyYeHUE, CBOMCTBA. OKCUIBI U
TUAPOKCUBI MeNIU, cepedpa U 30JI0Ta, UX MOJIyYeHHE U cBoicTBa. OOIas XapaKTepUCTHKA CO-
JIeil 3JIEMEHTOB, UX PACTBOPUMOCThH M TMAPOJIN3yeMOoCTh. KOMIUIEKCHbIE COEMHEHMSI MEH, Ce-
pebpa u 30710Ta. BricokoTeMmeparypHble CBEpXIIPOBOJHUKH, conepskaiiue meab. ComocTasie-
HUE CBOWMCTB 3JICMEHTOB TJIaBHOU 1 M0004YHOM noarpymm 1 rpymiel. [Ipumenenue memu, cepedpa
Y 30J10Ta U UX COCTUHEHUN.

9. [loarpynmna nuHKa

OO01mas xapakTepuCTUKa JIEMEHTOB, HAX0XKJIEHUE B IPUPOJIE, MTOJIydYeHUE, CBONCTBA. OKCUIIBI U
THAPOKCUBI 3JIEMEHTOB, UX IOJIydeHHE M cBoicTBa. OOIas xapakTepUCTHUKa COJEHl LMHKA,
KaIMUs U PTYTH, UX PACTBOPUMOCTBH U ruaposnsyemMocTb. OcHOBHBIE conu. CoelnHEHus pTy-
TU(1l), XuMHYecKasi CBA3b B 3TUX COeNMHEHUsX. KOMIUIEKCHbIE COeMHEHUs IIMHKA, KaJMUS U
prytu. ConocraBiieHHUEe CBOWCTB 3JIEMEHTOB IJIaBHOM M moOouyHoi moxarpynn 11 rpymmsl. Tok-
CUYHOCTb PTYTH, KaIMHsI M UX coeAruHeHul. [I[pumeHenne nuHka, KaaMusi, pTyTH U UX COEIHHe-
HUM.

Mooynb 4. Xumusa f-anemenmos

OO6mas xapakrepuctuka f-aneMeHToB. JIaHTaHOMIbI, HAXO0XKJIEHUE B IIPUPOJIE, MTOJTyYEHHE, CBOM-
ctBa. OKCUBI, TUAPOKCUBI U TAJOTE€HUIbI TPEXBAJIECHTHBIX JIEMEHTOB M UX cBoicTBa. OOmas
XapaKTEepUCTHKA COJIEW JIAHTAaHOMJOB, X PAaCTBOPUMOCTb M THApOIM3yeMocTb. IIpumeHeHne
JIJAHTAHOUJOB U X COCIUHEHUN.

CBolicTBa aKTUHOWJOB U MX COECJUHEHMI; COINOCTaBICHHUE CO CBOMCTBAMM JAHTAHOMAOB U UX
coenuHenuil. Topuii, okcun u ruapoxcusa topusi(I1V), coeqrHenus ¢ rajoreHaMu 1 UX CBOWCTBA.
VYpaH, KUCIIOPOAHBIE COEIUHEHMS, TAJOTEHUIBI M1 OKCUTaJIOT€HM/IbI; COJIM ypaHWIa, ypaHaTsl U
nuypaHatbl. [I1yTOHMI, KUCIOpPOIHBIE COEAMHEHHUS, TaJOreHH]Ibl U OKcurajmoreHuasl. Kowm-
IUIEKCHBIE COEJUHEHMS TOPHSI, ypaHa U IIyTOHUS. [IpuMeHenne akTHHONI0B U UX COEIMHEHUH.
4.00bEéM H3yyaeMol TUCUUILIHHBI

B 3auernbix | B akanmem.
Buner yaeGHoi paboTh eMHHIIAX qgacax
O01asi TPy10€eMKOCTb IMCHMIUIMHBI 10 Y4€OHOMY IJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHSA: 2,0 72
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Jlexumu (Jlek) 1,0 36

[Ipaktuueckue 3austus (I113) - -
JlabopaTopnsie 3ansatust (JI3) 1,0 36
CamocrositeabHas padora (CP): 2,0 72
CamMocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 2,0 12
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 36

AHHOTanus padoyeil MPOrpaMMbl JUCHHUILIHHBI «Teopusi BEPOSITHOCTH U MaTeMaTHYECKAs
cratuctuka» (b1.B.0O/1.5)

1.Ieab0 TUCHMIUIMHBI SBISETCS (OPMUPOBAHHME Y CTYJCHTOB CHUCTEMBI OCHOBHBIX
MOHATHH, UCIOIB3YEMBIX MUl IOCTPOCHMS BaKHEHIIMX MATEMAaTHYECKUX MOJENIEH, U YMEHUS
HCIIOJIB30BaTh MaTEMAaTUYECKUE METO/IBI ISl OIIMCAHUs Pa3JIUYHBIX IIPOLIECCOB.

2.B pe3yibTaTre M3yuyeHUs AUCHUILUIMHBI 00y4Yarouiuiicsi Mo nmporpaMmme 0akajiab-
pUaTa J0JKeH: 00a/1aTh CIEAYIONMMHA KOMIETEHIIUSMH: CIIOCOOHOCTBIO M TOTOBHOCTBIO HC-
II0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCLMIUIMH B NPO(ecCHOHANbHOHN aes-
TEJIbHOCTH, IPUMEHATh METO/IbI MAaTEMAaTUYECKOTIO aHAIN3a U MOJCIIMPOBAHUS, TEOPETUYECKOTO
¥ 3KcrepuMenTanbHoro uccienosanus (OITK-2), BiajeHreM miaHMPOBaHUS SKCIEPUMEHTa, 00-
pabOTKH M TPEICTABICHHUS MONydeHHBIX pe3yabTaroB (ITK-10);

3namvs: OCHOBBI TEOPUMU BEPOSATHOCTEH M MaTEMaTHMYECKON CTATUCTKM; MaTeMaTHYeCKHUEe TEOo-
PUHM U METOABI, JIeXKAIlUe B OCHOBE IIOCTPOEHUSI MAaTEMaTUYECKUX MOJIENIEH; OCHOBBI IIPUMEHE-
HUS MAaTEMAaTHYECKUX MOJEJIEU U METO/OB.
Ymems: BbIOMpaTh MaTeMaTHUECKHUE METOJbl, IPUTOJHBIE JUIS PELICHUs] KOHKPETHOW 3ajauu;
HCIIOJIB30BaTh MATEMATUYECKUE MTOHATHSL, METOJbI U MOJECIIN JUJISl OIIMCAHUs PA3JIMYHBIX IIPOLEC-
COB; BBISABJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JIEKAIUE B OCHOBE KOHKPETHBIX ITPOLIECCOB;
UCTIOJIB30BAaTh OCHOBHBIE METOJBI CTATUCTHUYECKOW OOpabOTKHM JaHHBIX; MPUMEHSATh MaTeMaTH-
YEeCKHUE 3HaAHU Ha MEXAUCLUIIIIMHAPHOM YPOBHE.
Brademwb: ocHOBaMU (DyHIaMEHTAIbHBIX MATEMAaTHYECKHX TEOPUI M HABBIKAMU HCIIOJIb30BAHHS
MaTeMaTHUYECKOro anmnapaTa; MeToJaMH CTaTUCTHYECKOW 00paboTKkH HHpOpMAaLIUU.
3.Kpartkoe cogepxanue THCHMIIMHBI:

1. Teopus BeposiTHocTeli. CityyaliHble BeJIMYUHBI U UX 3aKOHbI pacnpeaeseHus.
[Tpenmer Teopuu BeposTtHOcTel. Ciydaiinbie coObiTus. [IpoTuBononoxueie coobiTus. He-

3aBHcUMBIE cOObITHA. OTHOCUTENBHAS YacToTa. Kiaccuyeckoe u reoMeTpudeckoe onpesieieHne
BEPOATHOCTH. DJIEMEHTapHasi TEOpHs BeposATHOCTEH. MeTo bl BhIUMCIeHUs BeposiTHocTel. [1po-
CTPAHCTBO JIEMEHTApHBIX coObITHH. Kitaccuyeckoe onpenenenne BeposTHOCTH. Anredpa coObl-
TUH: TEOPEMBI O BEPOSITHOCTH CYMMBbI COOBITHI, MPOTUBOMOJIOXKHBIX COOBITUH, CyMMa BEPOSAT-
HOCTEH HECOBMECTHBIX COOBITHH, 00pa3yoUX MNOJIHYIO Tpynny. AKCMOMaTHYECKOE OIpesere-
HUE BEpOSTHOCTU. CTaTUCTUYECKOE OINpeesieHUE BEPOSITHOCTH. YCIIOBHAs BEPOSATHOCTh. Teo-
pPEMBbI O BEPOSTHOCTH NPOU3BENEHHS 3aBUCHMbIX M HE3aBUCHUMbIX coObITHH. [lonHas BeposT-
HOCTb. [ToBTOpHBIE NcnbITaHuA. @opMyita bepHyiu. JIokanbHas U MHTErpangbHas Teopemsl My-
aBpa-Jlamtaca. @opmyna Ilyaccona.

[TonsTue cnyyaiiHOW BenM4MHBI. J[MCKpETHBbIE U HENPEPBIBHBIE CIydalHbIe BEJIUMYUHBI. 3a-
KOH pacnpejeieHus ciydailHod BennuuHbl. DYHKIMS pacrpesereHus, ee CBOICTBa, rpaduk.
[InoTHOCTH pacmpe/eneHrs HENpepbIBHOW ciy4yailHOW BENUYMHBI (TJIOTHOCTH BEPOSTHOCTH).
Dopmyna 11 BEPOATHOCTH IMOMAJAHUS HENPEPHIBHOM ClIyyallHOW BEJIMYMHBI B JaHHBIA UHTEP-
BaJl, BBIPQ)XKEHHBIN Yepe3 MIOTHOCTh BEPOSATHOCTH, FTEOMETPUUECKUN cMbICH Gopmybl. buHoMu-
albHOE pacupeneneHue, pacnpenenenue [lyaccona, paBHOMEpHOE pacIpenesieHHe, HOPMaJIbHOE
pacnpeneneHne, YKCIIOHEHIUAIIBHOE PACTIPEECIICHUE.

2.MaTeMaTH4YecKas CTaTUCTHUKA.

[Ipenmer marematnyeckoil craTucTKU. OCHOBHBIE 33a/la4l MaTE€MaTHUYE€CKOW CTaTUCTUKH.
Bri6opounsiii Metoa. Cratuctuyeckoe onucanue. Beibopku. ['ucrorpaMma u MOJUIOH 4acToT.
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Cratuctuyeckas (3mnupudeckas) GyHKUUs pacnperencHus. BelOOpouHble XapaKTEepUCTHKH U
ux pacnpezaenenusi. CocrosrenbHble, 3pPEKTUBHBIE CMEIIEHHBIE U HECMEIICHHbIE OICHKHU Ia-
pameTpoB. CTaTHCTUYECKOE CpPEIHEE, CTaTUCTHUYECKas IUCHEPCHUS U CTaTUCTUYECKOE CpellHee
KBaJIpaTUYHOE KaK TOUYEYHbIC OLICHKH HEM3BECTHBIX: MAaTEMAaTUYECKOTO OKUIAHUS, AUCIIEPCHUH,
CPEIHEro KBAJPaTHUYHOTO OTKJIOHEHHWsA. [loBepHUTeNbHbIE MHTEPBAJIbl U MHTEPBAJIbHBIC OICHKH.
JloBepuTenbHbIE OIEHKA HEM3BECTHOM BEPOSITHOCTH MO OOJbIIUM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTeMaTHYECKOr0 OKHMIAHWS NpU HEU3BECTHOW aucrepcuu. JloBepuTelibHas OLEHKa
CpeIHEero KBaapaTUYHOro OTKJIOHeHHus. TouHble BbIOOpOuHBIE pacnpeaeneHusi: CtprojneHTa (t-
pacnpenenenue), Gumepa-Cuenekopa (F-pacnpenenenue), [Tupcona (Xz-pacnpeneneHHe). [Ipo-
BEpKa CTaTUCTHUYECKUX TMIOTe3. MareMaTH4eCKHe METObl MPOBEPKH CTATUCTUYECKUX TUIIOTES.
DNEeMEHTBI TEOPUU KOPPEISALIUU.

4.00béM yueOHO# THCHUIINHBI

Byl yue6HOM paboThl 3au. en. AK. 4ac.

OO0mas TPy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSI: 1,5 54
Jlexiuu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 1,0 36
CamocrositesbHas padora (CP): 15 54
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeJI0B UCIUIUIMHBI 1,5 54
Bujabl KOHTpOJIS:

3a4yéT ¢ oneHKoIi + +
IHoaroroBka K 3K3aMeHy - -

AHHOTaNus padoyeil NPOrpaMMbl JUCHUILIMHBI «J{0MOIHUTEIbHBIE IJIaBbl (PU3NYECKOM
xumum» (b1.B.O/1.6)

1. Heab AUCHUIIMHBI — O3HAKOMUTHCS C TEPMOAMHAMHUYECKON TEOpUEH pacTBOPOB
AJIEKTPOJIUTOB U DJIEKTPOXUMHUYECKHX IIenel (rallbBAHMYECKUX AJIEMEHTOB), MOHSATH OCHOBHBIE
KHHETHYECKUE 3aKOHOMEPHOCTHU MPOTEKaHUSI XUMHUUYECKHX IPOILIECCOB, POJIb KaTaiu3a IS XH-
MHUYECKON TEXHOJIOTHH.

2. B pe3yiabTare u3zyuyeHusi kypca «/JlonoiHuTe/bHbIe IJ1aBbl (PU3HYECKOH XUMHID)
CTYAEHT A0JKeH: obnadamsb cnepyommumu komnerenuusmu (I1K): cnocoGHOCTRIO U TOTOBHO-
CTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILUINH B TPOQPECCHOHATBHON
JIEATEIbHOCTH, IPUMEHATh METO/Ibl MaTEMaTHYECKOI0 aHalu3a U MOJAEIUPOBAHUS, TEOpETUYE-
CKoro u skcrnepumeHTanbHoro ucciefgoanus (OIIK-2); BmageHneM OCHOBHBIMH METOAAMH,
crocobaMu U CpeACTBaMHU TMOJIyUYEHUs, XpaHeHHs, iepepaboTKu MHPOpMAIH, HaBBIKaMu pado-
THI C KOMITBIOTEPOM Kak cpeacTBoM ympasieHus nHdopmanuen (OITK-5); cnoco6HOCTBIO OCY-
HIECTBJIATh TEXHOJIOTUYECKUN MPOLIECC B COOTBETCTBUM C PETJIAMEHTOM M MCIOJIb30BaTh TEXHHU-
YECKHE CPEICTBa JUIsl U3MEPEHHUS OCHOBHBIX MapaMeTpOB OMOTEXHOJIOTMYECKUX IPOIIECCOB,
cBOifcTB chipbs 1 poaykuuu (ITK-1).
3Hamyb: OTIMYUTEIBHBIE OCOOEHHOCTH B TIOBEACHUU PACTBOPOB DJIEKTPOJIMTOB, CBS3aHHBIE C
MPOOKICHUEM FIEKTPUUECKOT0 TOKA; TEOPHIO ralbBAHUYECKHUX SBJICHUI; TEOPUU KUHETUKH, Y-
TH TEOPETUYECKOTO pacyeTa CKOPOCTEH XMMUYECKUX PEAKIIMM U OTpaHUYEHUS B IPUMEHUMOCTH
pacueTHBIX METOJIOB; OCHOBBI T€OpUHU (POTOXMMHUYECKUX U IIETHBIX PeaKlnii, 0COOEHHOCTH HX
CTAJMHHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBICHUS; OCHOBHBIE Y€PThl TOMOT€HHOTO U T€TEPO-
TEHHOTO KaTalu3a, IPUYMHBI YCKOPEHUSI XMMUYECKOT0 IIpoliecca B MPUCYTCTBUU KaTalu3aTopa.
Ymems: pUMEHSITh KOHTYKTOMETPUUECKHE W TMOTEHIIMOMETPUIECKHE U3MEPEHUs IS OTpee-
JICHUS] TEPMOJMHAMHYECKUX (PYHKIUNA XUMUYECKUX PEAKIINI, KOHCTAHTHI AUCCOIUAINH, TTPOU3-
BEJICHUS PacTBOPUMOCTH, pH pacTBOpPOB M T.A. MPUMEHSATh TEOPETHUECCKUE 3HAHUS U IKCIICPH-
MEHTAJIbHBIE METOJbI MCCIEeNOBAaHUS (PU3NYECKON XUMHM ISl PEIICHUs BOMPOCOB, BO3HUKAIO-
IIUX TIPU U3yYE€HUH KMHETUKU XUMHUUYECKUX PEaKIUi; MPOBOJIUTh aHATN3 U KPUTHUYECKH OICHH-
BaTh MOJy4YE€HHBIC YKCIIEPUMEHTANbHBIC JaHHBIE, 0000IaTh U enaTh 000CHOBAHHBIE BHIBOBI HA
0a3e MPOBEAEHHBIX OMBITOB.
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Brademwb: KOMIIJIEKCOM COBPEMEHHBIX 3JIEKTPOXMMHUYECKHX METOJOB MCCIEIOBAHUS Ul OIpe-
JICJICHNS TEPMOAMHAMHYECKUX XapaKTEPUCTHUK DJIEKTPOJIMTOB U XMMUYECKUX PEAKIUN; METOa-
MU OIpeAENIEHUS NOPAIKA U CKOPOCTH pEeaKlMu, YCTAHOBJIEHUS JIUMUTHUPYIOIIEH CTaJuu U Me-
XaHU3Ma M3y4aeMON XMMHMYECKON PEaKLUH; HAaBBIKAMHU COCTABJICHUS TaJbBaHUYECKHX DJICMCH-
TOB JUIS LIeJIeH OIpesIeleHNUs] TEPMOJMHAMMUYECKUX XapAKTEPUCTUK U KOHCTAHT PAaBHOBECHS HC-
CIIElyeMON peakluy, 3HAaHUSMH OCHOBHBIX 3aKOHOB XMMHYECKOM KWHETHKH, BIUSHUSA pa3jnd-
HBIX (PAaKTOPOB (TEMIIEpaTyphl, JABICHHS, KaTaJIn3aTopa) Ha CKOPOCTh XMMUYECKON peaKIu.

3. Kpartkoe cogep:xanue TUCHMILIHHBI

PacTBopbI 371eKTPOJNTOB. DiiekTpocTatuyeckas teopust Jlebas-Xiokkens. Pacyer akTus-
HOCTHU U CPEJIHUX MOHHBIX KOA(P(GHUIMEHTOB aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB B pas-
0aBJICHHBIX U KOHLIEHTPUPOBAHHBIX PACTBOPOB U PAaCTBOpPaX YMEPEHHON KOHLIEHTpaLMU. Y Jeilb-
Hasi U MOJIIpHAsl IEKTPUYECKUE MPOBOAUMOCTH. CKOPOCTh ABMXKECHUS U NOABM)KHOCTb MOHOB.
[IpenenbHbIE MOJSPHBIE 3JIEKTPOIPOBOAHOCTH MOHOB. 3aKOH HE3aBUCHMOIO JIBUKEHUS MOHOB
Konbpayma. [IpumeHeHre n3MepeHuil IeKTpUYECKOW IPOBOAUMOCTH [UIsl ONPEACIICHUS CTEIIe-
HU ¥ KOHCTaHTBI JUCCOLUAIINU CIA0bIX 3IEKTPOIUTOB.

JJIEKTPOXMMHUYECKHe cucTeMbl (menu). Bo3HUKHOBEHME CKauka MMOTEHLIHAJIa HarpaHuLe
paznena npoBogHukoB | u Il pona. J{BoiHONM 31eKTpUUeCKUl CION. DNEKTPOABIKYILAS CUia
raJIbBAHUYECKOTO 3JIEMEHTA, dJIEKTPOAHBIN MOTeHIHaI. TepMoauHaMuiecKas TEOpHUs rajJbBaHU-
YeCcKuX SIBJICHUM, ypaBHeHHe HepHcera. DnekTpoxumuueckas ¢opMa OCHOBHOIO YpaBHEHHUS TEP-
MOJIMHAMUKH, TeMiiepatypHblil koagdunuent IC. Dnexrpoast | u |l poaa, ra3oBbie U OKUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE AIEKTPOIbl. THIBI ralbBaHUUYECKUX AJIEMEHTOB: XMMHYECKHUE, KOH-
LIEHTPaLlMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XUMUYECKUe HCTOYHUKH TOKA, TOIUIMBHBIE 3J1e-
MEHTBI.

Xumuyeckas KHHeTHKa. CKOPOCTh XMMUYECKOW PEAKLUHU, KOHCTAHTa CKOPOCTH, MOPsI-
JIOK M MOJIEKYJISIPHOCTD peakunu. KuHeTnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-To 1 HyJIEBOTO
nopsiikoB. JluddepeHunanbHble ¥ MHTErPaJIbHbIE METOJbl ONPEACTICHMS IMOpPSJKAa PEeaKIHH.
Crnoxuble peakiuu. [IpuHIMN HE3aBUCUMOIO NMPOTEKAHMS 3JIEMEHTapHbIX peakuuid. O6paru-
Mbl€, MMapaJlJIeNIbHbIE U IIOCJIEN0BAaTEIbHbIE peakuuy 1-ro nopsaka. BiausHue temneparypsl Ha
CKOPOCTh peakiiuu, npubamkennoe npaswio Baat-I'odda. YpaBuenue Appennyca, nuddepeH-
[yajbHasi U UHTEerpajbHble (JOpMBI ypaBHEHUs. DKCIOHEHIMaIbHAs GopMma ypaBHEHUs Appe-
HUYyca. DHEprusl akTUBALUU U MPEIIKCIOHEHIUAIbHBIA MHOXKHUTEb.

Teopun XMMHUYECKON KMHETUKH: TEOPUS aKTHUBHBIX COYAAPEHUMN U TEOPHsI IEPEXOIHOTO CO-
ctosaust TIIC (akTUBHMPOBAaHHOIO KOMILUIEKCA). DHTAJIBIMS U SHTPOIUS aKTUBAMK. POTOXUMHU-
YyecKHUe peakiuu. XumMudyeckue u Qporoduznyeckue cTaguu, BTOPHUHBIE mpolecchl. KuHetnka
doroxumuueckux peakiuil. CeHcHOMIM3UpoOBaHHbIE POTOXUMUYECKHE peaklnu. LlenHble peak-
IIUH, MEXaHU3MBbI 3apOKJIEHHs, Pa3BUTUS U 0OpbIBa 1enu. Hepa3BeTBiieHHbIE U pa3BETBICHHbBIE
LeNHble peakuuu. BeposTHOCTHAs Teopus pa3BEeTBIEHHBIX peakuuil. [IpenenvHble sBIEHUS B
LIENHBIX PEAKLNAX, HUKHUN ¥ BEPXHUU ITpeIeibl BOCINIAMEHEHMS.

Karanu3s. ['omorenHsiii 1 reteporeHHbli katannu3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTH-
YEeCKUX peakiuil. BausHue karanuzaTtopa Ha TEPMOAMHAMUYECKNE U KMHETUYECKUE ITapaMeTphl
peakuuu. CeleKTUBHOCTh KaTajau3aTopa, KaTaJIWTHYecKash aKTUBHOCTb. [ OMOreHHBIN KaTanmus.
CnuTHBIN 1 pa3aeNbHbII MEXAHU3MBI KaTATUTUUYECKOTO JEHCTBUS. DHEPreTUYECKHE TUarpaMMBbI
B3aMMOJICHCTBUS peareHToB ¢ Karainu3aTopoM. OOmui u cnenupuyeckiii KuCI0THO-OCHOBHOM
karanu3. Katannms KoMIuiekcamu NepexoAHblX MeTauioB. depMeHTaTuBHBIN KaTtanus. I'erepo-
TEHHBINM KaTaJn3. THIIBI TeTEepOreHHBIX KaTaau3aTOpPOB. 3aKOH JEHCTBYIOIIHUX IOBEPXHOCTEM.
KuHeTnka rereporeHHbIX peakLui.
4.00bEM yueOHOH THCHMIIUHBI

Busl yaeOHOM paboTh 3au. en. AK. yac.
O01as TPy10€eMKOCTh THCHUILIHHBI N0 Y4€OHOMY IJIAHY 6,0 216
AyIUTOPHBIE 3aHSITHS 2,5 90
Jlexumm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 1,0 36
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JlaGopaTtopusie 3anstus (J13) 1,0 36

CamocrosiTeabHas padora (CP): 2,5 90

CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 2,5 90

Buabl KOHTPOJIA:

3a4€T ¢ OLeHKOoM - -

IloaroToBKa K 3K3aMeHy 1,0 36

AHHOTaIII/IH paﬁoqeifl nporpaMmmMmsbl TUCHUIIJIMHBI «Ha'{epTaTenLHaﬂ reoMeTpus»
(51.B.OJ1.7)

1esn AMCHMIVIMHBI - IPUOOPETEHHE CTyAEHTaMM 3HAHWM B 00JacTH HadyepTaTelbHOM
TeOMETPUH U WH)XEHEPHOU TpaduKH, OCBOCHHE OCHOBHBIX MOJOXKEHUN pa3pabOTKU MPOEKIUOH-
HBIX 4YEPTEKEH, MPUMEHIEMbIX B MHXKCHEPHOW IPAKTHKE, Pa3BUTHE IPOCTPAHCTBEHHBIX IpE-
CTaBIICHHI, HEOOXOIUMBIX B KOHCTPYKTOPCKOM padore.

2.B pe3yabTare M3ydeHHsi JUCUMILIMHBLI 00y4Yarouuiicsi Mo mporpamme Oakajiab-
pHAaTa JI0JIKeH: CTIOCOOHOCTHIO UCIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIIH-
IUIMH B NPO(ECCUOHANBHON NeATEIbHOCTH, PUMEHATh METOJbl MaTEMaTHYECKOr0 aHalInu3a U
MOJICTTMPOBAHHS, TEOPETUUECKOr0 M JKcrepuMeHTanbHoro uccienoBanus (OIIK-2) rotoBHO-
CTbIO UCIOJIb30BATh COBPEMEHHbIC HH(OPMAIIMOHHbBIE TEXHOJIOTHH B CBOEH IpodeccnoHaIbHOI
o6JtacT, B TOM 4rcIie 0a3bl JaHHBIX M AKEThl MPUKIagHbIX mporpamm (ITK-11).
3namb: OCHOBHBIE 3aKOHBI F€OMETPUUECKOr0 (POPMHUPOBAHUS, IOCTPOCHUS U B3aUMHOIO Iepe-
CeueHMs! Mojiesiel MIIOCKOCTU M NMPOCTPAHCTBA, HEOOXOAUMBIE ISl BBIIOJHEHHSI U UTEHUS yep-
TeXeW KOHCTPYKIIHUi, pelieHne MO3ULHOHHBIX, METPUUECKHX 3a/1a4, BHIIIOJIHEHUE Pa3BEPTOK IO-
BEPXHOCTEH; mpeumylnecTBa rpaduyeckoro crnocoda npezacraBieHus HHpopMmanuu; rpapude-
ckue (opMbl, PAMMATHUKY.

Ymems: BocIpuHUMATh ONTHUMAJIbHOE COOTHOLIEHHE YacTel M LIEJIOr0 Ha OCHOBE rpaduyeckux
MoJieJIeH, MPAKTUYECKU PEATU3YEMBbIX B BHJIE YEPTEKEW KOHKPETHBIX NMPOCTPAHCTBEHHBIX 00b-
€KTOB; MCII0JIb30BaTh YEPTEK, TEXHUUECKUI PUCYHOK JJIs TpapUUECcKOro MpeICTaBIeHHs TEXHU-
YECKHX PEIICHU;

- ucnonb3oBaTh cranAapTsl ECKJI, KOHCTpYKTOPCKYIO TOKYMEHTAlMIO0 (YEPTEKHYIO U TEKCTO-
BYI0) B IPOM3BO/ICTBEHHOM, IPOEKTHON U MCCIIEA0BAaTENbCKON paboTax.

Bnademwb: 0OCHOBHBIMH NOHATHUAMH, CBSI3aHHBIMH € TpaMueCcKUM MpeacTaBlIeHneM HHopMaIiuu
rpaduyeckuMu criocodamMu peleHus MeTPUUECKUX 3a]a4 MPOCTPAHCTBEHHBIX OOBEKTOB Ha Yep-
TeXaxX, METO/JaMHU MPOCIMPOBAHUSA U HM300pakeHUs MPOCTPAHCTBEHHBIX (HOPM Ha MIOCKOCTU
MIPOCKIUH.

3. Coaep:xanue TUCHUIIMHBI

[Ipeamer HaueprarenbHON reomerpuu. Bunabl npoenupoBanus. KOMIUIEKCHBIA 4depTex
TOYKH Ha 2 U 3 TUIOCKOCTH NMpOoeKIHi. CBA3b CUCTEMBI INIOCKOCTENH NPOEKLIUN C CUCTEMOM Ipsi-
MOYTOJIBHBIX KOOpAuHAT. KoMIuIekCHBIN depTex npsMou. lIpsmble U IIOCKOCTH, YaCTHOTO TO-
noxxenus. OnpeneneHne HaTypaJbHOM BEIMUYMHBI OTpe3Ka. B3aMMONpHHAIIEKHOCTh TOYKU U
npsiMoil. ['maBHBIE TUHUUM TUIOCKOCTU. B3amMmHoe pacmosioxkeHue AByX mpsiMbix. OmpeneneHue
BUJUMOCTH Ha KOMIUIEKCHOM 4YepTeke. B3auMHOe pacrosiokeHHe NMpsMOM M IUIOCKOCTH, JBYX
mI0ckocTel. IlepneHauKyIsIpHOCTh NPSIMOM M IUIOCKOCTH, JABYX IPSMBIX, ABYX IUIOCKOCTEH.
Crioco6b1 mpeoOpazoBaHmsi KOMIUIEKCHOTO uepTexa. Crocod BpalieH!st BOKPYT MPOESLUPYIOIINX
npsimbix. Crioco0 BpallleHHsi BOKpPYr mpsiMoil ypoBHs. IlnockonapasuiensHoe mnepeMmelieHue.
Crioco6 3ameHbl TuIocKocTedl mpoekiuii. OCHOBHBIE 3a7ayd, peIIaeMble CIIOCOOOM 3aMEeHbI
riockocTelt nmpoekuuii. Kpusbie nnHuu u nosepxHoctu. OOpa3oBaHue, 3a/laHue U U300pakeHHE
noBepxHocTel. [loBepxHOCTH BpalieHus: KoHyc, cdepa, mumsap, Top. [lepeceuenue nosepx-
HOCTH C IIOCKOCTBIO. Ilepeceuenne noBepxHoctu ¢ jmHMEN. [lepeceuenne nosepxHocteil. Me-
TOoJ cekymmx miockocted. [lepeceuenue moBepxHocTeid. MeTon KoHIeHTpUu4Yeckux cdep. Me-
TOJ KOHIEeHTpruueckux chep. Meron sxcueHTpudeckux chep. AKCOHOMETPUUYECKUE MPOESKIUH.
4.00b€M yueOHOi THCIUIIIHHBI

Bugp! yaeOHOM paboThl |3au.en. | Ak wac. |
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O01as TPyA0eMKOCTh THCHUIIHHBI N0 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIC 3AHATHS: 1,5 o4
Jlexmn (Jlek) 0,5 18
[Ipaktuueckue 3austus (I113) 0,75 27
JlaGopaTtopusie 3ansatust (JI3) 0,25 9
CamocrositesasHas padora (CP): 15 o4
CaMOoCTOATEIbHOE N3YUYEHHE Pa3/IeJIOB JUCHUIIINHBI 1,5 o4
Buabl KoHTpOJIA:

3a4éT Cc oueHKoil + +
IoaroroBka K 3K3aMeHy -

AHHOTanus padoyeil NporpaMMsl JMCUUIIMHBI «OCHOBBI IPOEKTHPOBAHUSA M 000py/10Ba-
HHe OuoTexHoornvyeckux npoussoacrs» (b1.B.O/1.8)

1.IHesb AMCHUIIMHBI - 03HAKOMJIEHHE CTYAEHTOB C OCHOBAMHU IPOEKTHUPOBAHUS IPEJ-
NPUATUIT MUKPOOMOJIOIMYECKOIO CHHTE3a M OTIEJBHBIX CTAMi TEXHOJOIMYECKOro Ipoliecca,
o0y4yeHHEe CTYACHTOB HaBbIKAM pacyeTa CHelHaIbHON ammaparypsl A OMOTEXHOJIOTUYECKUX
IPOM3BOJCTB U (hopMHUpyeT y Oyaymux OakanaBpoB KOMIUIEKCHBIH IMOJXOJX K PacCMOTPEHUIO
KOHKPETHBIX OMOTEXHOJIOIMYECKUX WM IKOOMOTEXHOJOTMYECKUX BOIPOCOB, BCTAIOLIUX IEPE]
OMOTEXHOIOTOM.

2.B pe3yabTare M3ydeHHMs AUCHHUILUIMHBI 00y4YalOUIWiicsl MO NMporpamMme 0akaJiaB-
pHaTa J0JKeH: 00Ja/1aTh CIEAYIOIIMMU KOMIIETEHIUSIMU: CIIOCOOHOCTBIO M TOTOBHOCTBIO HC-
[10JIb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX AUCLUMUILIMH B MPOPECCHOHAIBHON Jes-
TEIBHOCTH, IPUMEHATh METOJbl MATEMATUYECKOTO aHAIN3a U MOJECIUPOBAHMSI, TEOPETUUECKOTO
U skcrnepuMenTanbHoro ucciaegaoBanust (OITK-2); crtocoOHOCThIO K pealn3anud U YIpPaBICHUIO
6uotexHonornyeckumu npoueccamu (I1K-2); cnoco6HOCThIO paboTaTh ¢ HAYYHO-TEXHUUECKON
uHpOpManrei, NCIO0Ib30BaTh OTEUECTBEHHBIH M 3apyOEKHBIN OIMBIT B MPO(HECCHOHAILHON Jes-
tenpHoctu (ITK-8);
3nams: TOAXOABI K  IPOEKTUPOBAHUIO OUOTEXHOJOIMYECKHUX IPOM3BOJACTB; OCHOBHOE
000pyIOBaHUE M METOIbl €r0 pacyera, KpUTEpUM BHIOOpPA U OLIEHKU 3(PPEKTUBHOCTH PabOThI
000pyOBaHUs, TEOPETUUYECKUE OCHOBBI IPOLECCOB; OCHOBHBIE IPUHLUIIBI OpPraHU3aluu
OMOTEXHOJIOTHYECKOTO MPOM3BOJCTBA, €ro HEPapXUUECKyl0 CTPYKTYpYy, METOJbl OLIEHKU
3(pPEKTUBHOCTH MPOU3BOJICTBA; CLIOCOOBI MOATOTOBKH 00OPYIOBaHHS U KOMIIOHEHTOB ChIPbSI JUIs
BEICHUSI TEXHOJIOTHYECKOTO MPOLECCa; SKOHOMUUECKHE KPUTEPUN ONTUMU3ALUN IPOU3BOJCTBA;
0COOEHHOCTH MOJIEIMPOBAHMS, MACIITAOMPOBAHUS M ONTUMHU3ALNHU OMOTEXHOJIOTMUYECKUX CXEM
U MIPOLIECCOB; OMOXMMUYECKHE, XUMHUECKUE U (PU3MKO-XUMHUECKUE MPOLECCHl MPOTEKAOIINE B
OuopeakTopax; MOJEIM Pa3IMYHbIX THUIOB OHOPEAaKTOPOB, HX TUAPOIAWHAMUYECKUE,
MacCOOOMEHHBIE XapaKTePUCTUKU; METOJAbl U PEXKUMBl KYIbTUBUPOBAHUS; amlapaTypHOe
oQopmIIeHHE TIPOLECCOB Pa3/IeNIEHNsi MHOTOKOMIIOHEHTHBIX CUCTEM;

Ymems: pazpabaThIBaTh TEXHOJOTHUECKYIO CXEMY OMOTEXHOJIOTHUYECKOTO MPOoLecca; MIPOBOAUTD
pacyeT MaTepuagbHbIX U SHEPreTHYECKUX 0alaHCOB; BHIOpATh U CKOMIIOHOBATH 00OPYJIOBaHUE
JUI. KOHKPETHOTO MPOM3BOJCTBA; MPOBECTH OLICHKY 3(PPEKTUBHOCTH HUCHOIB3yeMOro 00opya0-
BaHMS; COCTABJISITh TEXHUKO-3KOHOMHYECKOE 000CHOBAHUE IPOEKTa B COOTBETCTBUU CO CTaHAAP-
TaMH; PEeryaupoBaTh OMOTEXHOJIOTMUYECKHH MpoIece 10 JOCTHKEHUS! ONTUMAIBHOTO COCTOSIHUS
1o KputepusM 3(¢(HEeKTUBHOCTH; PaCCUUTHIBATH OCHOBHBIE MPOIECCHI Pa3/IeI€HUs] MHOTOKOMIIO-
HEHTHBIX CHUCTEM; MOJIb30BaThCS CPEACTBAMU KOHTPOJIBHO-U3MEPHUTEIBHON anmnaparypsl, COBpe-
MEHHBIMU MPOTPAMMHBIMHU CpPEICTBAMH Mepefadd JaHHBIX, TUCTAHIIMOHHOTO JIOCTyHa U KOH-
TPOJIsi; MCIIONIB30BaTh CTAaHAAPTHI M JPYTHE€ HOPMATUBHBIE JOKYMEHTBI IIPU OLIEHKE, KOHTPOJIE
KayecTBa M CepTU(UKALUU CHIPhS U MPOAYKIMU; BHIOPATh PALIMOHAIBHYIO CXeMY OMOTEXHOJIO-
THYECKOTO MPOU3BOACTBA 33JaHHOTO MPOJIYKTA, OLIEHWBATh TEXHOJOIMUYECKYIO 3()(hEeKTUBHOCTh
IIPOU3BO/ICTBA.

Bnademwv: MeTogaMu pacdeTra OCHOBHBIX CTaJUH TEXHOJOTHMYECKOW CXEMbl, OMOTEeXHOJIOTHYe-
CKOT'0 Ipolecca; METoJaMHi OYUCTKHU M CTEPUIIM3ALMH BO3/1yXa, U TUTATEIbHBIX CPEJ; METOJaMHU
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pacyeTa OCHOBHBIX MAaCCOOOMEHHBIX XapaKTEPUCTHUK OMOTEXHOJIOTHUECKOr0 000pYA0BaHUs; Me-
TOJJaMHM pacueTa OCHOBHBIX IPOLIECCOB pa3leieHHs MHOTOKOMIIOHEHTHBIX CHUCTEM; METOJaMH
OLIEHKU 3(PPEKTUBHOCTH OMOTEXHOJIOIMYECKOTO MPOIIECCca; OCHOBHBIMU 0a3aMu JIaHHBIX U MPO-
IrpaMMHBIMH 000JIOUKAaMH I OpraHM3alyu MIPOU3BOACTBEHHOIO IIPOIECcca; METOJIaMH IIpOBe-
JICHUS CTAaHJAPTHBIX UCHBITAHUN MO ONPEACTICHUIO MOKa3zaTesell (PU3NKO-XUMHUYECKUX CBOMCTB
CBIPbsSl U MPOAYKIMH; METOAAMU TEXHHUYECKOTO KOHTPOJIS MO COOJIOACHUIO TEXHOJIOIMUYECKON
JUCLUTUTMHBL B YCIOBUAX IEHCTBYIOIIEr0 OMOTEXHOIOTUYECKOTO IIPOU3BO/ICTBA.

3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

Beeoenue. 3anaun u conepxkanure JUCHUIUIMHBL. CBS3b C OOIIETEXHUYECKUMHU U CTICIIMAIbHBIMU
JUCLUTUITMHAMM.

Mooyne 1. OcHnoebl npoeKmupoeanus RNpeonpuAmMUN OUOMEXHON0ZUUECKO20 NPOPUIA.
CocraBneHre TEXHUKO-3KOHOMUYECKOT0 000CHOBaHMs IpoekTa. TexHudyeckuil npoekt. Meross
pa3pabOTKu TEXHOJIOIMYECKO cxeMbl. CpaBHEHME albTEPHATUBHBIX PELIECHUI M0 KaKIOou
craquu. Crazguum XpaHEHHs U Pa3MHOXKEHHMS IIOCEBHOIO MaTepuala, IOATOTOBKH ChIPbS,
NPUTOTOBIICHUS] THTATEIbHBIX Cpel, CTEpPUJIM3alMd IOTOKOB M o0opynoBanus. Paboune
yeprexku. Pacuer TexHomormueckux cxeMm. OCHOBHbIE CBEICHMsS O IpaBWIaX OpraHU3aLUU
npousBoncTBa (GMP u oreuectBennslit ctangapt PI1 64-125-91).

Mooyns 2. Teopemuueckue 0CHOBbI: MAMEPUATbHBLIL U IHEPZEMUYECKUT DAIAHCHL RPOYECCa
Ouocunmesa, menno-maccoodmennvie npoueccol cmaouu Gepmenmayuu, CTEXUOMETPUSL
MHUKpPOOMOJIOTMYECKOI0 CHUHTE3a. MeToabl pacueTa CTEXMOMETPUYECKUX KO3(D(UIIUMEHTOB.
[Topsimok cocTaBiieHUs] MaTepUAILHOTO Oananca OMocuHTe3a. TeroTa KU3HeAeSI TETbHOCTH.

BnusiHue yciioBUi KyJIbTUBUPOBAaHMSI Ha TEIUIOBBIAENICHHE, BEIUYMHY HSKOHOMUYE-
ckoro kod(ddunmenTa u creneHs yruimsanuu cyoctpara. [lorpediieHne Kuciopoaa MUKPOOP-
rauu3sMamu. Macconepeaaya KMCI0OpoJia OT BO3Iyxa K Ouomacce. KoHIleHTpallMOHHBIE MBI 10
Kuciopoy. Macconepeaada yriekucioro raza. MaccooOMeHHble XapakTEpUCTUKU (pepMeH-
Tepa. Pacuer o6bemMHOro K03 puimeHTa Macconepeiadm.

Mooyno 3. lIpakmuka npoeedenus 6uOMEXHOI0ZUUECKUX NPOUECCO8: CIEPUNUZAYUA
MEeXHO0102U4eCKUX HOMOK08, alpuposanue u nepemeuiuanue epmeHmayuonHoil cpeool,
nenooopaszoeanue u nemozawienue é npouecce Kyabmugupoeanus. CrocoObl CTEpUIN3ALNU
xunkocted. Tepmudeckas crepuinzanus. Kunetuka ruGenn MUKpoOpraHusmoB. BiusiHue tem-
nepatypsl. Kputepuu crepunuzamuu. [lepuonndeckass u HempepbiBHas cTepwim3anus. Paspa-
00TKa TEXHOJOIMUYECKUX CXEM CTepuin3auuu xkuakocreil. Crepunuzanus Boznyxa. OcoOeHHO-
CTH CTepWIM3yIouled (GpuiabTpanyu Bo3ayxa. TeXHOIOTHYECKHUE CXEMBI CXKATHUS U OYUCTKH BO3-
nyxa. Crepunuzanus 000py10BaHuUs, JeKOHTAMHHAIUS BO3yXa B IIPOM3BOJCTBEHHBIX MTOMeELIIe-
HUSIX.

Mertonb! aspupoBanus B pepmentepax. OneHka ypoBHs a’pupoBaHus. [lepemerBanue
npu pepmenTanmu. Buasl nepeMemmBanus: MEXaHUIECKOE, MTHEBMATHYECKOe U KOMOWHUPOBAH-
Hoe. [lenooOpa3oBanue u neHoramenue. [lenoobpasyromas cnoco6HocTh. CpaBHEHHE METO-
JIOB TIEHOTAIICHHSI: XUMUYECKHE, MEXaHNUECKHEe, KOMOMHUPOBAHHBIE U TEXHOJIOTUIECKHE.
Mooyne 4. Knaccugukayus, 6p100p u pacuem 0CHOH020 (hepmenmayuoHH020 000py006aAHUSL.
®epMeHTaIIMOHHOE 000pyIOBaHUE, €T0 KJIacCU(pUKAIUs, BBIOOp KOHCTPYKIIMOHHBIX MarepHasoB.
CpaBHenue QepmentepoB. Kputepuu BbiOOpa ¢epMmeHTepa JUii KOHKPETHOTO IPOU3BOJCTBA.
Metoasl  ompeneneHus  BelMUMHBI  Ko3dduumenta Maccomepenauu.  MonenupoBaHue
dbepMeHTEPOB.

Mooyne 5. Tunogvie mexunonozuueckue cxembl, 60RPOCHL peanu3ayuu.

5.1. Ananuz munoevix mMexXHONOUYECKUX CXeM, MOOenuposanue, macuimaduposanue
ouomexnonocuueckux  npoueccog. CHUHTE3  TEXHOJIOTUYECKUX  CXEM; OCOOEHHOCTH
MOZETUPOBAHHUS, MACIITAOUPOBAHUS M ONTUMHU3ALUN OMOTEXHOJIOTMUECKUX CXEM U IIPOIIECCOB.
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5.2. Pacuem u annapamyphoe ogopmiieHue OOROIHUMETbHBIX CHAOULl, NPOUECCOB
paszoenenus MHO2OKOMROHEHMHbIX cucmem. Pacuer u anmaparypHoe oQopmiieHHE MPOIECCOB
pa3neneHuss MHOTOKOMIIOHEHTHBIX CHCTEM: pPACTBOPCHHUS, KPUCTALIU3AIMU, aJICOPOIHH,
abcopOIy, HOHHOTO OOMEHa, SKCTPAKIUH, (oTanuu, GIOKYISIIIUN, OCAKICHUS, (PUIBTPAIUH,
MEMOpPAaHHOTO pa3JeNICHUs, Celapaluu W IEHTPU(YTUpPOBaHUS, BaKyyM-BBITIApPKH, CYIIKH;
anmnapatrypHoe opopmiieHre CTaiuii mpueMa, XpaHeHHsl, TO3UPOBKH U TPAHCTIOPTUPOBKU CHIPHSI.
5.3. Kpumepuu  onmumuszayuu  O6uomexmonozuveckux  npouyeccog,  CTPYKTypHI
MareMaTH4eCcKUX  MoJeJled  MPOU3BOJACTBA; DKOHOMUYECKHE KPUTEPUU  ONTUMH3ALUHU
npousBoacTBa. OCHOBHBIE 0a3bl JaHHBIX W TPOTpaMMHBIC OOOJIOUKM JUIS OpraHU3aIluu
IIPOM3BOICTBEHHOTO Mpoliecca.

5.4. Memoowvt u npubopvl Ona amanuza u KOHMPONA OUOMEXHOI0ZUYECKUX RPOUEccos,
CcO6peMeHHble NPOZPAMMHbBIE CPEOCMmEa OpP2AHU3AUUU  HPOU3BOOCHMEEHHO20 npoueccd.
Kontpons u aBTOMaru3amusi (HEPMEHTALMOHHBIX MPOLECCOB M MPOIECCOB pa3jielieHusl.
H3mepsiemMble 1 aBTOMaTHUYECKH peryiupyemble Mapamerpbl. THIBI U OCHOBHBIE OCOOCHHOCTH
U3MEPUTEILHBIX YCTPOWCTB, CPEACTB KOHTpONss 1o MecTy. COBpEMEHHBIE MPOrpaMMHEIE
CpEeICTBa Mepeiayn JaHHBIX, TUCTAHIIHOHHOTO JJOCTYIA U KOHTPOJIS.

4.00bEéM yueOHOH THCHMILIUHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.

OO0masi Tpy10eMKOCTh JMCUHMILINHBI 10 Y4e0HOMY ILIAHY 3,0 108
AyYAUTOpPHBIE 3aHATHS: 15 54
Jlexmm (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 1,0 36
CamocrositeabHasi padora (CP): 15 54
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 15 54
Buabl KOHTpOJIA:

3a4éT c omeHKOoM + +
IloaroToBKAa K IK3aMeHY -

AHHOTanus padoyeil mporpaMmmal JucuuNINHbI «[IpoekTHpPOBaHMe NMPOLECCOB U annapa-
TOB XUMHYecKoii Texnoaorun» (51.B.0J1.09)

1.IHesb AMCHMIUIMHBI: CYIIECTBEHHO PaCIIMPHUTh, CUCTEMATU3UPOBATh M MCIOJIB30BaTh HA
MPAKTUKE 3HAHUN OCHOB THAPABIMYECKHX, TEIJIOBBIX W MACCOOOMEHHBIX IMPOIECCOB XHUMHYEC-
CKOM TE€XHOJIOTHH, TTO3BOJISIONINX BBIMTYCKHUKAM OCYIIECTBISATh HAYYHO- HCCIEA0BATENbCKYIO U
MPAKTUIECKYIO PabOTy Ha MPEANPUSTHSX.

2.B pe3yabrare M3y4eHHMs AUCHHUILUIMHBI 00y4YAIOUIMICHA MO NMporpaMme 0akaJiaB-
pHaTa J0JiKeH: 00agaTh CIEIYIOIUMUA KOMIIETEHIIUSMU: BIIaJIEHUEM OCHOBHBIMU METOJIaMH,
crocobaMu U CpeACTBAMHU TMOJIyUYEHUs, XpaHEeHHs, iepepaboTKu MHPOpMAIH, HaBBIKaMu pado-
ThI C KOMITBIOTEPOM KakK CpeAcTBOM yrpariieHus napopmanueii (OITK-5); crmocodHOCTRIO pado-
TaTh C HAYYHO-TEXHHUYECKON HH(OpMalMel, HCIONb30BaTh OTEUECTBEHHBIH M 3apyOeKHBIN
omnbIT B npodeccroHansHoi aestenbHoctd (I1K-8); Bnamenuem miaHupoBaHUs SKCIIEPUMEHTA,
00paboTKH U MpeCTaBICHHs MOTyUYeHHbIX pe3yapTaToB (ITK-10);
3Hamub: METO/BI pacueTa TEeIIo- 1 MacCOOOMEHHOTO 00OpYAOBAaHUS; METO/IBI COCTABIICHUS TEX-
HOJIOTUYECKUX CXEM C HaHECEHHEM BCEX ammapaToB.

Ymems: cocTaBisATh MaTepHalbHBIE W TEIUIOBBIE OAJAHCHI JJISI CUCTEM Ta3-)KUJKOCTh; PacCyH-
THIBaTh MapaMeTphl TEIJIO- 1 MAacCCOOOMEHHOTr0 O00OpyIOBaHHUS W HACOCOB; MOAOUpAaTh  CTaH-
JapTHOE 000PYAOBaHHE, UCTIONH3YyEMOE B XUMUIECKOH MMPOMBIIIUIEHHOCTH.

Braoemyw: metononorueil pacuera OCHOBHBIX MapaMETPOB THIPOMEXaHHUYECKHUX, TEIJIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB; OCHOBAMH MPABUIILHOTO MOAOOpa TETIO U MaCCOOOMEHHOTO 000-
PYIOBaHMs; METOJIaMU COCTABJICHUS TEXHOJIOTUYECKUX CXEM U IpadUuecKoro M300paKeHHs OcC-
HOBHOTO 000PYTIOBaHUS.

3.Kparkoe conep:kanue THCHUNITHHBI
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BBenenne. Onucanne NpUHIMITMAIBHON CXEMBbl PEKTU(PUKALMOHHON YCTAaHOBKU HEIPEPHIB-
Horo aeWctBus. CpaBHEHHE U 00JIACTH MPUMEHEHMs HacaJlOYHbIX U TapenbyaTbiX KosoHH. Ilo-
CTPOEHHE PAaBHOBECHOM JIMHUU HA OCHOBE MOJIYYEHHBIX MHIMBUIYATIbHBIX 3aaHUH.

Monayasb 1. Pacuer pekTH(PUKANMOHHONH KOJOHHDI.

Pacuer HacanouHOM M Tapenp4aToi peKTU(UKAIMOHHONW KOJOHH HEMPEPhIBHOTO AeiicTBus. Ma-
TepuanbHbIi OanaHc KoJOHHBI. Pacuer MuHUManbHOro M padodero QuaermoBoro uucna. [lo-
cTpoeHue pabouux JMHUHA. Pacuer ckopocTu mapoB u 1uamerpa KOJoHHBL. Omnpenenenue BbICOo-
Thl annapara. PacyeTr ruipaBIM4ecKoOro COnpoOTUBIICHUS KOJIOHHBI. CpaBHEHUE JaHHBIX pacuera
HAaca/Jl04HOM M Tapenbdaroil kKoyioHH. CoIlOCTaBlIEHUE JAHHBIX, MOJIYYEHHBIX 110 Iporpammam
KOMIIbIOTEPHBIX U PYUYHBIX pacyeToB. BeIOOP KOJIOHHBI.
Mopnyas 2. Pacyer U BbIOOP TeNJ1000MEHHUKOB.
PacueT u BbIOOp TEIII00OMEHHUKOB (MCHApUTENs, KOHJIEHCATOPA, OJOrpeBaTeNs, X0J0UIbHU-
KOB JIUCTUJUIATA H KyOOBOTO OCTaTKa) 1o obmieii cxeme. ConocTaBieHNe JTaHHBIX, MOJYICHHBIX
[0 MporpaMMaM KOMIBIOTEPHBIX M PY4YHBIX pacueToB. I'mapaBiauueckuil pacuer. Boibop onru-
MaJIbHOTO BapHaHTa TEIUIOOOMEHHUKA.
Moayas 3. I'mapoauHaMuvecKue pacyerbl.
Pacuer rugpaBinyeckoro comnpoTHUBIIEHUS TPYOONpPOBOJOB. PacueT onTHUMalbHBIX IUAMETPOB
TpyOonpoBoioB. PacueT u noabop HacocoB.
Moayas 4. I'pagpuueckoe opopmiienne.
TexHonornueckas cxema. PekTugukanoHHas KOJIOHHA ONPEIEICHHOro TUIa ¢ H300paKeHUEM
JieTajell KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B MojyJie 1.
4.00béM u3yyaemMoil TMCHUIJIHHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.
O01mas TPyA10€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,5 18
Jlexuuu (Jlek)
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 15 54
CaMOCTOsITEIbHOE U3YUYECHHE Pa3/IeJIOB AUCIUIUIMHBI 15 54
Buabl KOHTpOJIA:
3a4éT Cc oueHKoI + +
IoaroroBKa K 3K3aMeHY -

AHHOTaNUs padoyeil NPOorpaMMbl AUCHUIIMHBI «MoaeTupoBaHue XUMHKO-
TexHosioruueckux npoimeccon» (61.B.0/1.10)

1.lenp AMCHUNIMHBI: [TOJIYYEHHUE CTy/IeHTaMU-0aKaaBpaMH 3HaHUH B 00JIaCTH KOMIIbIO-
TEPHOI'0 MOJEIMPOBAHUS XUMUKO-TEXHOJIIOTHYECKUX MPOLIECCOB C IPUMEHEHUEM COBPEMEHHBIX
CHUCTEM KOMIBbIOTepHON MaTeMaTuku, B yacTHOCTH MATLAB u VBA, a taxxe npuobperenue
UMM [IPAKTUYECKUX HABBIKOB pa3pabOTKH JaHHBIX KOMIIBIOTEPHBIX MOJENEN ¢ OJJHOBPEMEHHBIM
pelieHueM 3ajiad CTPYKTYPHOM U MapaMeTpUUIECKON UACHTH(UKAIIH.

2.B pe3yabTare H3y4eHHs THCHUILINHBI 00y4YaloImumiics 0 NporpaMmMe 0aKajaaBpuaTa
JA0JIKeH: 00Ja1aTh CIeAYIOUMMH KOMIIETEHIUSMH: CIIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJIOTH-
YECKUI MPOLECC B COOTBETCTBUM C PETJIAMEHTOM M MCIIOJIb30BaTh TEXHUYECKUE CPENCTBA IS
M3MEpPEHUs] OCHOBHBIX [1apaMeTPOB OMOTEXHOJIOIMUECKUX MPOLECCOB, CBOMCTB ChIPhs U MPOIYK-
un (I1K-1); cnocoOHOCTBIO K peanu3ay ¥ yrpaBleHHI0 OMOTEXHOIOTHUYECKUMH MpoIieccaMu
(ITK-2); BnageHreM IUIaHUPOBAHUS IKCIEPUMEHTa, 00pabOTKU U MPECTABICHUS MOTYYEHHBIX
pesynbraroB (I1K-10); roTOBHOCTBIO MCMOIB30BAaTh COBPEMEHHBIE MH(POPMALIMOHHbBIE TEXHOJIO-
UM B cBOoell mpodeccnoHambHOM 00acTH, B TOM 4Mciie 0a3bl NaHHBIX W MaKeThl MPUKIATHBIX
nporpamm (I1K-11);
3nams: METOIBl TOCTPOEHUS SMIUPUYECKUX (BEPOSITHOCTHO-CTATUCTHUECKUX) U (DU3HKO-
XUMHUYECKHX (TEOPETHUYECKUX) MOJAETIeH XMMHUKO-TEXHOJIOIMYECKUX MPOIIECCOB; METOIbI HJIEH-
TU(UKAIMY MaTeMaTHYEeCKUX OMMCAHUN TEXHOJIOTMYECKUX MPOIIECCOB HA OCHOBE DKCIEPUMEH-
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TaJbHBIX JAHHBIX; METOJbI ONITUMU3ALUN XUMUKO-TEXHOJIOTUYECKUX IIPOLIECCOB C IPUMEHEHUEM
SMIMPUYECKUX U/WIH (PU3NKO-XUMHUECKUX MOJEIIEH;

Ymems: IpUMEHATH U3BECTHBIE METO/IbI BEIYMCIUTEIBHON MaTEMAaTUKU U MaTEMaTUYECKOU CTa-
TUCTHUKM Ul PELIEHUs KOHKPETHBIX 3aJlad pacdyera, MOACIUPOBAHUSA, UACHTU(PUKALIUKA U ONTH-
MU3aLUU [IPU UCCIEA0BAHUY, IPOCKTUPOBAHUM U YIIPABICHUH MPOLECCAMUA XUMUYECKON TEXHO-
JIOTUH, a TaKXXE YMETh HCIIOJIB30BATh B CBOCH NMPAKTUYECKOW ACATEIBbHOCTU IS JOCTHXKCHUS
ITUX LIeJIEH U3BECTHBIC ITAKETHI PUKIIAIHBIX IPOTPaAMM.

Bnademwv: MeTogamMyu MaTeMaTHYECKOM CTATHUCTUKU Al 0OpaOOTKU Pe3ylbTaTOB aKTUBHBIX U
MACCHUBHBIX HKCIEPUMEHTOB, a TAK)KE METOJaMH BBIYMCIUTEIHHONH MaTeMaTHKH JJIsl pa3paboTKu
U pealM3alyi Ha KOMIIbIOTEPAX AJIrOPUTMOB MOJEIUPOBAHMS, UACHTU(DUKALUN 1 ONTUMU3ALUN
XUMHUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB;

3.Kparkoe coaepxxanue TUCUUIINMHBI:

1. Ocnosnvie npunyunvt KOMNbLIOMEPHO20 MOOETUPOBAHUA XUMUKO-HEXHOIO2UYECKUX NPO-
yeccoe (XTII). MatemaTuyeckre SMIUPUYECKHE U MaTeMaTU4eCKue (PU3UKO-XUMUYECKHE MO-
JIelM U KOMIIBIOTEPHOE MOJEIUPOBAHUE. [[€TepMUHUPOBAHHBIE U BEPOSTHOCTHBIE MaTeMaTHYE-
ckue mojenu. [IpuMenenne MeToI0JIOTHA CUCTEMHOTO aHAIM3a JUIsl PEIIEHUs 3a1a4 MOJEIUPO-
BaHus. [IpuMeHeHne npuHIMIa «YEpHOTro SIIKKa» MPU MAaTEMaTHYECKOM MOJECIUPOBAaHUU. AB-
TOMAaTU3UPOBAHHbBIC CUCTEMbI NMPUKIAJHON MHpopMaTHKU. Mepapxudeckas CTpyKTypa XUMUYe-
CKMX IIPOU3BOJICTB U MX MaTeMaTU4YECKUX Mojenel. IIpumenenne KOMIbIOTEpHBIX MOJEIEH X U-
MHUYECKHUX MPOLIECCOB AJIS aHAIN3a, ONTUMHU3ALUMU U CUHTE3a XUMUKO-TEXHOJIOTHYECKUX CUCTEM.
OCHOBHBIE TIPUEMBI MATEMAaTHYECKOTO MOJICIIMPOBAHUS: SMITUPUIECKHUNA, CTPYKTYpHBIH ((pr3uko-
XMMHUYECKHH) 1 KOMOMHUPOBaHHBIN (TeopeTndeckuit). IlocTpoeHne cratudyeckux U JuHaMuYe-
CKUX Mojeneil. Pemenue npsaMbix 3agad. [IpoeKTHBIN U TOBEPOUYHBIN (OLIEHOYHBIN) pacueT Mmpo-
neccoB. Pemenne o6paTHbIxX 3a1a4. [lapameTpuueckas u cTpyKTypHast MIeHTH(UKaLUsA MaTeMa-
TUYECKUX MOJEJIel. Y CTaHOBJIEHUE aJeKBaTHOCTU MareMaTHdeckux mozened. Ctparerus mnpo-
BEJICHUS PACUYETHBIX UCCIIEJOBAHUM U KOMIIBIOTEPHOTO MOJEIMPOBAHUS PEaIbHBIX IPOLIECCOB.
2.ITocmpoenue amnupuueckux mooenei:

DopMyIupoBKa 3aJauM alNlpOKCHMAalUU JAHHBIX JUIS OMMCAHMS DKCIEPUMEHTAIbHBIX 3aBHCH-
MOCTEH M MOJYyYEHHUs SMIUPUYECKUX MOJENIEH MPOUECCOB. Buabl KpUTEpUEB anIIPOKCUMALINH.
Kputepuii MeTona HaMMEHBIIUX KBaApaToB. PenieHue 3agaun anmpoKCUMALMK Ul HEIMHEH-
HBIX M JMHEHHBIX MO MapaMeTrpam Mojeneil. Matpudnas GopMyaupoBKa 3a7adyd anmpoKCcUMa-
IUU. AHAIUTUYECKUI U aITOPUTMUYECKUI MTOAXOBI 7Sl PEIICHNUS 3a/1a4 alllIPOKCUMALAN IS
JIMHENHBIX U JJUHEAPU30BaHHBIX MOJIEIEH METOIOM HAaUMEHBIINX KBAIPaTOB;

3aKOH HOPMAJIBHOT'O PacCIlpeiesIeHHs AJI1 BEKTOPHBIX CIy4alHBIX BEJIWYMHBI U ONPENEICHUE UX
YHUCJIOBBIX XapaKTEPUCTUK. MaTreMaTHuuecKkoe OXUIaHUE U JUCHEPCHUs JUIsl BEKTOPHBIX CIIydai-
HBIX BEJIWYMH. {MCIIEPCUOHHBIN U KOPPEIALMOHHBIN aHanu3. [IoHATHA TuCIIepcuu BOCIIPOU3BO-
JUMOCTH M aJIeKBaTHOCTH, a TaKXe OCTaTOYHOU aucrepcuu. OnpeneraeHre BHIOOPOYHBIX KO3(]-
(GUIMEHTOB KOppesauuu 1 K03 (PuIMeHTa MHOXKECTBEHHON Koppesaiuu. CTaTUCTUYECKUI MO-
XOJI K OTIPEENIEHUIO OIMOOK U MOTPEIIHOCTEN B IKCIIEPUMEHTAIIBHBIX TOUKaX U3MEPEHUH;
PErpEeCCUOHHBIN U KOPPEIALMOHHBINA aHAIIN3 I IIOCTPOCHUS SMIIMPUYECKUX MOJEIIEH Ha OCHO-
B€ JaHHBIX MACCUBHOrO 7KcnepuMmeHTa. [lonstus gynkumm oTtknmka M gaxtopoB. OCHOBHBIE
JIOTIYILIEHHs] PETPECCUOHHOTO M KOPPEIILMOHHOIO0 aHanu3a. Kpurepuu npoBepku 0QJHOPOIHOCTH
nucnepcuil. Beibop Buia ypaBHEHUI perpeccuu, a Takke orpeneraeHue Ko UINEHTOB per-
peccUM M MX 3HAYMMOCTH C HMcNonb3oBaHueM Kputepus CtbrofeHrta. [Ipouenypa uckitoueHus
He3HaYnMbIX Kod¢duumeHToB perpeccun. OmnpeneneHue aJeKBaTHOCTH PErPECCHOHHBIX MOJie-
Jey ¢ noMoueto kpurepus duiepa;

OCHOBHBI€ TMOJOXEHHUS TEOPUH IJIAaHUPOBaHUs dKcriepuMeHTOB (I): moyHbIi QakTOpHBINA JKCIIe-
pumeHT (IIP3) u ob6paboTka ero pe3ynabTaroB. OnTUMAaIBEHBIE CBOMCTBA MAaTPHIIbI TJIAHUPOBA-
HUSL U CBOMCTBO OpTOroHaslbHOCTH. Onpenenenue Ko3QpUIUEeHTOB MOIeNe, UX 3HAYUMOCTH U
IPOBEpPKa aJeKBaTHOCTU ypaBHEHMs perpeccud. CBOWCTBO pOTaTabebHOCTH MOJIHOTO (BakTop-
HOTO DKCIIEpUMEHTA;
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OCHOBHBIE TOJIOXKEHUS TEOPUH INIAHUPOBaHUs dKcnepuMeHTOB (II): opToroHanbpHBIN LIEHTpab-
HbIi komno3unnoHHbIHA T1aH (OLIKII) sxcniepumenToB 1 00paboTka ero pesynpraroB. Obecrie-
YeHHE OPTOTOHAJILHOCTU MaTPUIIbl IUTAHUPOBAHUS U OINPEAEICHUE BEIUUYHUHBI 3BE€3JHOTO IIeya.
Omnpenenenne K03PGUIMEHTOB MOJIEIH, UX 3HAYMMOCTH M OIICHKA aJeKBaTHOCTU YPaBHEHMUS
perpeccun. PacueTHoe BBIUMCIIEHHE KOOPAMHAT TOUKHU ONTUMYMa (3KCTpEMYyMa);

ONTUMU3ALMS HKCIIEPUMEHTAJIbHBIX HMCCIECIOBAaHUN C NMpPUMEHEHHEM MeTona bokca-BunbcoHna.
OcHoOBHBIE TOIX0/IbI K ONTUMHU3ALUU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAHUN. DKCIIEPUMEHTAIbHO-
cratuctuyeckuit Metos. CtpaTterusi JBUKEHHUSI K ONTUMYMY 1iefieBOi GyHKIUHN (PYyHKIMH OT-
KJIMKA) TPAJUEHTHBIM METO0M. KpUTepun TOCTHKEHUS «IIOYTH CTAIIMOHAPHOW 00JacTu» U Me-
TOJIbI YTOUHEHUS TOJI0KEHUS ONTUMAIbHON TOYKU B ()aKTOPHOM IPOCTPAHCTBE.

3. Ilocmpoenue gpuzuko-xumuueckux mooenei:

3Tallbl MaTeMaTUYECKOro MojennpoBanusa. OopMyaupoBKa THmnores, NOCTPOEHUE MAaTeMaTH4e-
CKOT'O ONHCaHus, pa3paboTka MOJACIHMPYIOLIETO aJrOpuTMa, MPOBEpKa aeKBAaTHOCTH MOJICIU U
uACHTU(PUKAIMS UX TapaMETPOB, PACUETHBIE UCCIEAOBAHUS (BBIUMCIUTEIbHBIN SKCIIEPUMEHT);
COCTaBJIEHUE CUCTEM YPAaBHEHUI MaTeMaTHYeCKOTrO OMKCAHMS MPOLIECCOB U pazpaboTka (BbIOOD)
QITOPUTMOB MX PElICHUs. BIIOUHBIN TPUHIMI TOCTPOEHUS CTPYKTYPHBIX MaTEMaTHYECKUX MO-
neneil. O000IEeHHOe ONMCaHKue JBMXKEHUS TIOTOKOB (ha3 B ammaparax C MOMOIIBIO THAPOIUHA-
MUYECKHX MOJIENIEH, YUUTHIBAIOLIUX COCPEIOTOUCHHBIE U PACIIPEACIICHHbIE HICTOYHUKH BEILECT-
Ba U 3HEpPruM (TeIuioThl). JIokanbHbIE HHTEHCUBHOCTH MCTOYHHMKOB BEIIECTBA U TEIUIOTHI B I1O-
TOKaX, COOTBETCTBYIOLIME PA3IMUHBIM (PU3HKO-XMMUYECKUX IporieccaM. OCHOBHBIE THIIbI ypaB-
HEHUIl MaTeMaTH4eCKOIro ONMHUCAaHUS XUMUKO-TEXHOJIOITMUECKUX IPOLECCOB — KOHEUHbIE, OObIK-
HOBEeHHbIE AU depentnanbubie u quddepeHInanbHble YPaBHEHUS B YACTHBIX MPOU3BOIHBIX;
MaTeMaTUYECKOE MOJICIUPOBAHUE CTALIMOHAPHBIX M AUHAMUYECKUX PEKUMOB I'MJIPABIMUYECKUX
MIPOLIECCOB B TPYOOIIPOBOAHBIX CUCTEMaX, MI00ATbHbIE U IEKOMIIO3UIIMOHHBIE METObI PEIICHUS
CUCTEM HEJIMHEIHBIX YPaBHEHUH, a TAaK)Ke SIBHbIE U HESBHBIE METO/bl YUCIEHHOTO PELICHUS CHC-
TeM OOBIKHOBEHHBIX auddepeHmanbHbX ypaBHeHuid. CocTaBleHHE ypaBHEHUN MaTeMaTHue-
ckoro ommcaHus npornecca. [loctpoenne HHOPMAMOHHBIX MAaTPHIl MATEMAaTHUECKUX MOJeIei
JUIsl BBIOOpa OOIIEero auropuTMa pelieHus — MOJACIHPYIOIIero anroputma. Peanmzanus anro-
PUTMOB pelICHHs] HETMHEHHBIX U OOBIKHOBEHHBIX TU((EepeHINATbHBIX ypaBHeHUH. Onncanue
crauuoHapHbix pesxkuMoB XTIl ¢ npumMeHeHneM cUCTEM JTMHEHHBIX U HEJITMHEHWHBIX YPaBHEHUU.
WrepanmonHsle alroputMsl pemieHus. [IppuMeHeHne MeTo1oB NpocThIX urepauuid 1 HeroToHa-
Padcona s nonmyuenus pemenus. IIpo0iema cxoquMocTy npolecca pemeHus. Jlekommno3umu-
OHHBIM METOJl PEUICHUS CIOXKHBIX CHCTEM KOHEYHBIX ypaBHeHUH. Iloctpoenme wuH-
(dopMalMOHHON MaTpUIBl A BBIOOpAa ONTHMAIBHOIO AlIrOpUTMa pelleHus 3amauu. [loHsrue
KECTKOCTU cucTeM U depeHInalbHbIX YPAaBHEHUM U KPUTEPUU KECTKOCTH. SIBHbBIE (OBICTpBIE)
U HesiBHbIE (MEIJICHHbIE) METO/BI pemieHusi. Meroasl nepBoro (Meton Jitnepa), BToporo ( Mo-
TuuIIpOoBaHHbIE METO/IbI Diiiepa) 1 uerBepToro nopsiaka ( Meron Pynre-Kyrra). Ouenka tou-
HOCTH METOJIOB — OMMOOK yceueHus. Ilepexoanbie ommOKH U OMIMOKKA OKPYIJIEHHUS MPU YHUC-
JIEHHOM MHTerpupoBaHuu AuddepeHnuanbubix ypaBHeHUN. CriocoObl o0ecreueHus CX0AUMOCTH
peweHus 3a1aud. [IpuMeHeHne HesIBHBIX METOJIOB JUISl pEIIEHUS )KECTKUX cucTeM quddepeHiu-
albHBIX ypaBHeHHMH. OnpeneneHus ara HHTETPUPOBAHUS UTEPALlMOHHBIM MeToj0M. MeTo0B
Kpoanka-Hukonbscona (MeTo Tpanenuil);

MaTeMaTUYeCKOe MOJIETMPOBAHUE CTAMOHAPHBIX PEKHUMOB IMPOILIECCOB TEIJIONEpPEIayl B Iia-
CTMHYATBIX M 3MEEBUKOBBIX TEIJIOOOMEHHHKaX. MaTeMaTH4ecKoe OMKCaHHe MPOLECCOB C MPH-
MEHEHHEM MO/IeNIel UlealbHOI0 CMEUIeHHs U BhITeCHeHUs. BoiOop u rpaduueckoe npeacranie-
HUE aNrOpUTMOB penleHus. [IpuMeHeHne cTaHJapTHBIX METOA0B BBIUHUCIUTEIBHON MaTEMaTHUKH
JUISL peIlIeHus 3a1a4;

MaTEMaTHUYECKOE MOJEINPOBAHUE CTAL[MOHAPHBIX PEXUMOB IPOLECCOB TEIIONEPENAaYH B Mpsi-
MOTOYHBIX U MPOTUBOTOYHBIX TPYyOUaTHIX TEMJIOOOMEHHUKOB, pelieHre 3a1auu Ko u kpaeBoi
3aJaud MPU UHTETPUPOBAHUU CUCTEM OOBIKHOBEHHBIX AU depeHInanbHbIX ypaBHeHHH. Mate-
MaTHYECKOE OMKMCAaHKE MPOLIECCOB C IPUMEHEHUEM MoJIeel HiealbHOro BhITeCHEHUs. Pelenue
3agaun Komm u xpaeBoii 3anauun. IlpeacraBieHne alropuTMOB BBIYMCICHUN B BuJe MH(OpMa-
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IIUOHHOW MAaTpHIbl CUCTEMbl YPaBHEHUI MaTeMaTH4ECKOTO ONMHMCAHUS U OJIOK-CXEM pacyueToB.
Maremarnueckoe onucanue XTIl ¢ mpumeHeHEM cucTeM OOBIKHOBEHHBIX U] EpeHITHATBHBIX
ypaBHeHUH. OnucaHue 0ObEKTOB € paclpeie]eHHbIMU B NIPOCTpaHCTBE napamerpamu. dopmy-
JMPOBKA HAYAJIBHBIX U KPAcBBIX YCIOBUHU 3a7a4 pelieHus. YUCIeHHbIH anroputM 1-ro nopsuka
Juts pemrenusd 3aaadn Komu. MeTton «ripucTpenkm» s peleHns KpaeBou 3a1a4u;
MaTEMaTHYECKOE MOJEIUPOBAHUE CTALMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOpPax ¢ MeIIaJl-
Koi. OnucaHue MUKPOKMHETHUYECKUX 3aKOHOMEPHOCTEM IMPOTEKAHUSI IPOU3BOJIBHBIX CIOMXKHBIX
XMMHUYECKHX PEaKLM B KUAKOH (haze 1Jii MHOTOKOMIIOHEHTHBIX cucteM. OnpezeneHue Kiroye-
BBIX KOMIIOHEHTOB CJIO’KHBIX XMMUYECKHX PEAKIUH C NPUMEHEHUEM METO/0B JIMHEHHON anreo-
pbl - PAHIOB MATPHILl CTEXUOMETPUUYECKUX KO3(ULMEeHTOB peakuuu. MaremaTuyeckoe onuca-
HUE PEaKTOPHOTO Tpolecca ¢ pyOanIKoi Al MPOU3BOJIBHON CXEMbl MPOTCKAHMS XUMHYECKOM
peakuuu. BbIOOp anropuTMOB pelieHus 3aJaud ¢ MpUMEHEHHEM HH(OPMAlMOHHON MaTpHUIlbl
CHUCTEMBbI YPaBHCHUM MaT€MaTUYECKOIO OIMCAHUsS U MPEJICTABICHUs aJrOPUTMa PELICHUs C I10-
MOIIbIO OJOK-CXEMBI pacyeTra Mpolecca;

MaTE€MaTU4eCKOe MOJEIUPOBAHUE HECTALIMOHAPHBIX PEXUMOB IIPOLECCOB B PEAKTOpPax C Me-
mIankoi. MareMarndeckasl OCTaHOBKA 3aJa4d Ul PEakUUyU C MPOU3BOJIBHOM CTEXHOMETpHUYE-
ckor cxemoil. dopmynupoBka 3anaun Komm — 3a1a4n ¢ Ha4aJIbHBIMM YCIOBUSAMHU. PasHOCTHOE
IPECTaBICHUE CUCTEMBbl OOBIKHOBEHHBIX Au(p(depeHuuanbHbIX ypaBHeHHH. [locTpoenne un-
(dopManMOHHON MaTpHIBl Ui BEIOOpa anroputMma pemieHus. I padudeckoe mpeacraBieHue ai-
TrOpPUTMA peIIeHUs B BUJIE OJOK-CXEMBbI pacyeTa;

MaTeMaTUYeCKOE MOJEIUPOBAHUE CTALMOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax C MpsMo-
TOYHBIM M IIPOTUBOTOYHBIM JIBHJKEHUEM TEIUIOHOCUTENEeH. MaTemaThueckas oCTaHOBKaA 3a7auu
JUISL PEAKLIUKA C KOHKPETHOM CTEXHOMETpU4ecKoi cxemon. @opmynupoBka 3aaaun Komn — 3ana-
4M C Ha4aJIbHBIMU YCJIOBUSAMU U KpPAaeBOH 3aJauM — 33J1a4M C KPaeBbIMU yCJIOBUSIMU. PasHOCTHOE
NpEeCTaBICHUE CHCTEM OOBIKHOBEHHBIX I QepeHnnanbubix ypaBHeHuid. [locrpoenue uadop-
MAalMOHHBIX MaTpUIl AJs BbIOOpa alropuTMOB pelieHus. I'paduueckoe mpeacraBieHHE airo-
PUTMOB pelIeHUs B BUJIE OJIOK-CXEMBbI pacueTa;

MaTeMaTHYeCKOE MOJIEIMPOBAaHNE HECTALMOHAPHBIX PEKUMOB IIPOLIECCOB B TPYOUAThIX peakTo-
pax ¥ YUCIICHHBIE AJITOPUTMBI TUCKPETU3AINH JIJIsl PEHICHUsT CUCTeM TU(PepeHINaTbHBIX YpaB-
HEHUH C 4aCTHBIMM ITPOU3BOJHBIMHU. MaTteMarndeckas IOCTaHOBKA 3aa4y Il pEakLUU C KOH-
KPETHOM CTEXHOMETPUYECKON cxeMoi. POpMyIMpPOBKAa HAYAJIBHBIX W TPAHUYHBIX YCIOBUH.
Juddepenumanbable ypaBHEHHS B YaCTHBIX MPOM3BOJHBIX - 3JUIMITHYECKOT0, MapabondyecKo-
ro ¥ runepOooJInvYecKoro TUMOB. AJITOPUTMBI pElIeHNs] ypaBHEHUH napabonuueckoro tumna. Ma-
TEMaTU4YeCKass MOJECIIb XMMHUYECKOrO IMPEBpAIICHUSA B U30TEPMUYECKUX YCIIOBHUAX I HECTa-
IIMOHAPHOTO Ipoliecca B TPyOUaThIX ammaparax ¢ y4eToM IpPOJOJBHOTO MEPEMENINBAaHUSI U C
IpUMEHEHHEM OJHONapamMeTpuueckon 1ud y3noOHHOW MOAETH Ui ONUCAHUS THAPOJUHAMUYE-
CKOM 0OCTAaHOBKHM B PEaKLMOHHOM IOTOKE. AJTOPUTMBI PELICHUSI B BUJIE CUCTEM HEIMHEWHBIX
YpaBHEHMH, a Takke OOBIKHOBEHHBIX AH(DdepeHInanbHbIX ypaBHEHUH MEPBOTO M BTOPOTo IMO-
PAIKOB;

MaTE€MaTU4YeCKOe MOJEIUPOBAHUE CTALMOHAPHBIX PEKHUMOB IIPOLIECCOB HENPEPHIBHOM MHOIO-
KOMIIOHEHTHOH peKkTudukanuu u abcopOuuu. Maremarnyeckoe onucaHue mpouecca MHOTOKOM-
MOHEHTHOHN peKTU(UKAIMK B TapeiabuaToil KOJIOHHE. MojenrpoBanue (pa3oBOro paBHOBECUS U
Ipolecca Macconepeaud Ha TapeikaXx B MHOITOKOMIIOHEHTHBIX CUCTeMax. YUeT TeIJIoBbIX Oa-
JAHCOB Ha Tapeskax MpH MOJCIUPOBAHUM Mpoliecca B peKTU(PHUKAIIMOHHON KoNoHHE. [lexommo-
3ULIMOHHBIA aJTOPUTM pacyeTa Ipoliecca peKTU(PUKALUU B KOJIOHHOM amrmnapare. MaTemaruue-
CKO€ ONMCaHUE MpoLecca MHOTOKOMITOHEHTHOM abcopOLnu B HacaJ0YHOM KoJIOHHE. Mojenupo-
BaHUE Ipoliecca MHOTOKOMIIOHEHTHOW Maccomnepeaun B CEKIUAX HACa0YHON KOJIOHHBL. AJro-
PUTM peleHHs] KpaeBoil 3aauu A MOJESIMPOBaHUs Mpoliecca abcopOuMu B HACAAOUYHOM KO-
JIOHHE.

4. Ocno6bl onmumu3ayuu XuMuUKO-mexnoa102u4ecKux npoyeccos:

pelIeHne 3a1a4 ONTHUMH3AUUN C TEPMOJUHAMAYECKUMH, TEXHOJOTHUYECKMMH, YKOHOMUYECKIMH,
TEXHUKO-D)KOHOMMUYECKUMHU U DKOJOTMYECKHMMHM KPUTEPUSMU ONTHUMAIbHOCTH. ONTHMasbHbIE
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pecypcoc6eperarone XTII. Boibop kputepreB ontTuManbHOCTH (1eneBbIX QyHKImi). Dopmy-
JMPOBKAa MHOTOKPUTEPUAIBHOM 3a1aun ontumMu3alui. OCOOEHHOCTH PEIIEHUs] ONTUMH3alHOH-
HbIX 3a1a4 XTII npu HanM4UMKM HECKOIBKUX KPUTEPUEB ONTHMAIBHOCTH, OBPAXKHOM XapaKTepe
1eJIeBO GYHKIIMY U HAJTUYMH OTPaHUYCHHUH 1-T0 1 2-T10 poja;

AITOPUTMBI OJTHOMEPHOW U MHOIOMEPHOW ONTUMH3aLMU. MeTo bl CKaHUPOBaHMSL, JIOKAIU3aLUU
9KCTPEMYyMa, 30J10TOro ceueHus u yucesn duboHaun B ciaydyae oJHOMEpHOH onTuMu3anuu. Me-
TOJbI MHOTOMEPHOI ONTHUMM3ALMM HYJIEBOTO, MEPBOrO U BTOPOro HOpsAAKOB. CHMILIEKCHBIE,
cilydaiiHble M IpaJIMEHTHBIE METOIbl MHOTOMEPHOM onTuMu3anuu. Meron mwrpadHbIX GyHKIUH.
5. 3akniouenue:

IIPUMEHEHNE KOMIIBIOTEpHBIX Moaenel X TII npu npoekTUpOBaHUN XMMUYECKHUX ITPOU3BOJICTB —
B CAIIP. 3agauu cucrem aBromaTusnposaHHoro npoekrupoanus (CAIIP) u cTtpykTypa cuctem
KOMITBIOTEPHOTO MpoekTupoBanus. MudopmanmonHoe n maremarnueckoe odecrieuenue CAIIP.
ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHUEM KOMITIbIOTEpHBIX Mozenelt XT1I;
IIPUMEHEHNE KOMIBIOTEPHBIX Mojened X TII nmpu ynpaBiieHUN TEXHOJOTMYECKMMH MTPOLIECCaMU
— B ACVYTIIL Komnsrotepnoe moaenuposanue XTIl B pexume peanbHoro BpemeHu. Cuctemsl
OpSAMOro HU(PPOBOro (KOMIBIOTEPHOI0) YIIPABIEHUS TEXHOJIOTMUYEeCKUMH mporeccamu. Ocoben-
HOCTH peanu3anuy KoMIbroTepHblx Mojenel XTI B aBTOMaTu3upOBaHHBIX CUCTEMAX YIIPABIIE-
HUs TexHoJiornueckumu npoueccamu (ACYTII).

4.00bEéM yueOHOH TUCHMILIUHBI

Buel yue6HoI paboTh 3au. en. AK. yac.

OO0masi Tpy10eMKOCTh JMCUHMILINHBI 10 Y4e0HOMY IIAHY 3,0 108
AyYAUTOpPHBIE 3aHATHS: 15 54
Jlexumu (Jlek) 1,0 36
Jlaboparopueie 3anstas (I13) 0,5 18
CamocrositeabHasi padora (CP): 15 54
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 15 54
Buabl KOHTpOJIA:

3a4éT ¢ omeHkKoM + +
IloAroToBKa K IK3aMeHY -

AHHOTanus pado4yel NPOorpaMmMbl JMCHHUILIMHBI «/[0NOJIHUTEIbHBIC IV1ABbI AHAJINTHY C-
ckoit xumum» (61.B.O/1.11)

1.eab AMCHUIVIMHBI: TpUoOpeTeHHe 00YyJaIOUIMMUCS 3HaHUM 1O OCHOBHBIM TpyIIam
METOJI0OB XMMHYECKOI0 aHajan3a, Haubojee MMPOKO MPUMEHSEMBIX B MPOMBIIIIEHHOCTH U HC-
CJIeZIOBAaTENIbCKOM paboTe, a Takke KOMIIETEHLNH, HEOOXOIUMBIX XMMHMKaM-TE€XHOJIOTaM BCeX
CIIELUAJILHOCTEN IS PEIICHNS] KOHKPETHBIX 3a/1a4 XMMUYECKOT0 aHAIM3a.

2.B pe3yabTrare M3y4eHHMs AUCHHUILUIMHBI 00y4YAIOUIMICH MO NMporpaMme 0akajaB-
pHaTa J0JKeH: 00J1aaTh CIEIYIOIMMU KOMIIETEHIUSMU: BJIaJICHUEM IUIaHUPOBAHUS SKCIIEpH-
MEHTa, 00pabOTKHU | TpeCTaBlIeHHUS ModyueHHbIX pe3yabraros (ITK-10);
3nams: Teopernyeckue ocHOBbl MeTo10B UMXA; mpoueccsl popMHUpOBaHUS aHATUTUYECKOTO
curHana B pa3nuuHbix UMXA; paccMOTpeHue MPUHIMIIOB U3MEPEHUI B CTaHAApTHBIX MPHOO-
pax; ocHoBbl MeTposiorun UMXA B cooTBeTrcTBHU ¢ pekomeraanusimu MFOTTIAK.—

Ymems: npuMeHATH NPUOOpPETEHHBIE TEOPETUYECKHE 3HAHUS U MPAKTUYECKUE HaBBIKU B MPO-
(deccroHaNbHON JAESITENbHOCTH Ul PEIIEHUsI KOHKPETHBIX XUMUKO-aHATTUTUUECKUX 3a/1ay;
Bnaoemwv: wmerononorueii UMXA, mIMPOKO HCIONB3YeMbIX B COBPEMEHHON aHAIUTHYECKOM
MIPaKTHKE; CHCTEMOI BbIOOpa METO/1a KAUECTBEHHOTO U KOJMYECTBEHHOT0 XUMHUYECKOTO aHAIIH-
3a; OIICHKOM BO3MOXKHOCTEH METOJAa aHaJln3a; OCHOBHBIMU CHOCOOAMH METPOJIOTHYECKOH 00-
paboTKH pe3yabTaTOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHaIH3a.

3.Kpartkoe cogepxxanue 1uCUMIIIHHBI

Obmas xapakrepuctuka MIMXA. OcHOBHbIE HCTOYHUKH IOTPEHIHOCTEH pe3ylbTaToB
aHanmu3a U crnocoObl ux oreHkH. OueHka mpejena OOHApYXKEHHUs C UCHOIb30BaHUEM (OPMYIIBI
Kaiizepa u cranaapTHOro OTKJIOHEHHS MUHUMAalbHOro Jerektupyemoro curHana no MIOITAK.
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JIuHeWHBIN AUana3oH onpenensieMblX KoHeHTpauil. CtanaapTHbie 00pa3bl coctaBa. OCHOBHBIE
AHAJTUTUKOMETPOJIOTUYECKNE XAPAKTEPUCTUKM METOJIOB U PE3YyJIbTATOB aHAIM3a, CIIOCOOBI MX
OLICHKHU: TIpeiesl OOHapYKeHUs, KO3 (OUIIMEHT YyBCTBUTEIBHOCTH, TPAHUIIBI IUANIA30HOB OMpe-
JEJIEMBIX COIEP/KaHUM, CEIEKTUBHOCTD, IPELU3NOHHOCTD, IIPABHIIBHOCTD, SKCIIPECCHOCTh. Me-
TOJIabl POO00TOOPA, paseNeHus U KOHIIEHTPUPOBAHHS BELIECTB.

Merononorus UMXA. [IpueMbl KOTMYECTBEHHBIX U3MEPEHHUH (METOI IPayupOBOYHOM
3aBHCHUMOCTH,. BHEIIHETO ¥ BHYTPEHHEro CTaHAapTa, METOJ J00aBOK). AHATUTHUYECKHE U MET-
POJIOrMYECKHE XapaKTePUCTUKU PA3INYHBIX HHCTPYMEHTAIbHBIX MeTOI0B. [loHsATHE 00 arTecTo-
BaHHON Meroauke. [Ipobnemsr BeiOOpa Merona anammsza. O6oOmenHbie cBenenus o 'OCT P
NCO 5725 (2002).

OOmiast XxapakTepHCTUKa CIEKTPAIBHBIX METOAOB aHanu3a. Knaccuukanus crekrpalib-
HBIX METOJI0B aHanu3a. [loaydyeHne XUMUKO-aHAIUTUYECKOH HH(OpMAIMK [TPU B3aUMOJIEHCTBUU
AJIEKTPOMAarHUTHOTO M3JIyYEHUs C BEIECTBOM. ATOMHAsl U MOJIEKYJISIpHAs ceKTpockomnus. Ao-
COpOLIMOHHBIE U SMUCCHOHHBIE METO/Ibl aHAIU3A.

ATOMHO-?MHUCCHOHHBIM CHEKTpaJbHBIM aHanu3. TeopeTnyeckue OCHOBBI aTOMHO-
SMHUCCHOHHOT'O CIIEKTpaJbHOro aHanu3a. Mcrounuku Bo30OyxaeHus crnekTpoB. KadecTBeHHas
XapaKTepUCTHKA aHAIUTUYECKOT0 cUrHana. IHTEHCUBHOCTh CIEKTPAJIBHBIX JIMHUNA KaK Mepa co-
JiepKaHus dyieMeHTa B npoOe. DakTopsl, BIUSAIOLUIME HA MHTEHCUBHOCTb CIEKTPAIbHBIX JTUHUM.
CriekTpanbHble TPUOOPHI U CITOCOOBI PETHCTPALMU CHEKTPa. pacuIm(ppOBKa IMUCCHOHHBIX CIICK-
TPOB U MJIEHTU(UKALUS 3JIEMEHTOB 10 UX CHEKTpaM. ATOMHO-3MUCCHOHHBIA aHAIU3 ¢ MHIYK-
TUBHO CBS3aHHOW IU1a3Moi. KonmuecTBeHHBI aHanmu3. ATOMHO-3MHCCHOHHAs (HOTOMETPHS
11aMeHHd. ['a30Bble IIaMeHa KaK BUJIbl HU3KOTEMIIEPATYPHO IUI1a3Mbl. biok-cxeMa 1i1aMeHHOro
¢doromerpa. BO3MOKHOCTH METOJa M €r0 OTPAaHWYCHUS. AHMOHHBIM W KaTHOHHBIA 3(PQEKTHI.
Ob6nacTu NpUMEHEHHUS.

ATomMHO-a0copOLroHHas criekTpoMeTpusi. O0IIas XxapakTepucTUKa METOoJa M aHaJUTHU-
yeckoro curxaina. [loriomienue 371eKTpOMarHuTHOIO M3JIy4eHUs] CBOOOJHBIMU aToMaMu. biok-
cxeMa npubopa. VICTOYHHKH MOHOXpPOMAaTHUECKOTo H3ydeHHus. CriocoObl aTOMHU3AINH TPOOHI.
CpaBHEHUE aHATUTUYECKUX XapaKTEPUCTUK METO/I0B aTOMHOM aOCOpOLMU U ATOMHON AIMHUCCHUH.

AHanmuTHyeckass MOJEKYJSIPHAsT CIIEKTPOCKONMSA. MeTOoIbl ONTHYECKONW MOJIEKYJIIPHON
CHEKTPOCKONNHU. XapaKTEPUCTUKA aHAIUTUYECKOro curHaia. Ilorimomenue 31eKTpOMarHuTHOIO
U3ITy4EHHUS] MOJIEKYJIaMU. DJIEKTPOHHBIE MEPEX0Ibl U CIIEKTPHI MOTJIOIEHUS MOJIeKyJl. 3aKoH by-
repa-JlamOepra-bepa. Momsipubiii ko3pduureHT nornomeHus. CrnekTpohoTOMETpHUUECKUN U
doromeTpruueckuit aHaian3. ONTUMU3ALUS YCIOBUN aHAIIMTUYECKUX ompeneraeHui. OTKIOHEeHUs
ot 3akoHa byrepa-JlamGepra-bepa. Anmnaparypa ais CeKTpo- 1 pOTOMETPUUECKUX U3MEPEHUI.
TouHoCTh pe3ynbTaToB (oToMeTpuyeckux onpeneneHuil. uddepenunansuas ¢goromerpus.
Mertobl crieKTpoOTOMETPUUYECKOTO TUTPOBAHUS.

Onyopumerpuuecknii aHanui. [Ipupoga aHaTUTHYECKOTO CUTHaNa (DIIyOpecleHIMH |
dochopecrieninu. KBaHTOBBIH U 3HEpreTuueckuil BoIXObl. DakTOphl, BIMSIONIME HA WHTEH-
CUBHOCTH (piryopecuieHnu. TemmepaTypHOe U KOHIIEHTPALMOHHOE TYIIEHHE (PIIyOpECICHIINH.
3epKanbHasi CHMMETPUS CIIEKTPOB MOIJIOLIEHUs M uciyckanus (nmpasuio JleBmunHa). 3akoH Ba-
BujoBa. Cxema (¢uyopuMeTpUyecKux H3MepeHuil. BbiOop mepBHUYHOrO M BTOPUYHOTO CBETO-
¢mbTpoB. ['pagynpoBoyHast 3aBUCUMOCT ¥ KOJTMUYECTBEHHBIN aHAIIH3.

TypOunumerpruueckuii u HederoMeTpUUEeCKU METO/bl aHanu3a. PaccessHue cBeta auc-
NEPCHBIMU crucTeMaMu. CBS3b ONTUYECKON MJIOTHOCTH AMCIIEPCHOW CUCTEMBI C KOHLIEHTpALUEN
omnpezenseMoro Bemectsa. KoagppuiueHT MyTHOCTH cucTeMbl. TeopeTHueckrue OCHOBBI TypOHu-
TUMETpUH U HedenomeTpuu. YpaBHeHue Panes. CpaBHUTENbHAS XapaKTEpUCTHKA aHATUTHYe-
CKHUX CUTHAJIOB B TypOugumeTpuu U HedenomeTpuu. TpeOoBaHUS, NMPEABIBISIEMbIE K HCIIONb-
3yE€MbIM aHAJTUTHYECKUM PEAKIIUAM.

OO6mast xapakTepuCcTHUKa 3JIEKTPOXMMHUYECKUX METO/OB aHallh3a U MX KIacCU(pUKALUS.
Knaccugukaius 31eKTpofoB B 2JIEKTPOXMMUYECKUX MeToJax aHanuza. [lonspusyemsle U Hemo-
Jsipu3yeMble 3JeKTpobl. Vcronb3yeMble XUMUYECKHE U 3JIEKTPOXUMHUECKHUE peakiuu, TpeOo-
BaHUs, IPENbIABISIEMBbIE K OTUM peakiusaM. BosmoxkHoctn OXMA.
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KonnykToMeTpusi 1 KOHAYKTOMETpUYecKoe TuTpoBaHue. O01as XxapakTepucTHKa METO-
Ja. AHaJINTUYECKUI CUTHAJI B KOHIYKTOMETPHH. Y IENbHAS U DKBUBAJICHTHAS JJICKTPOIPOBOJ-
HOCTb PAacTBOPOB IEKTPOIUTOB. [lonBrkHOCTE MOHOB. [IpsAMas KOHAYKTOMETpUS U KOHIYKTO-
MeTpuyecKkoe TUTpoBaHue. Kpusble TuTpoBanusa. @akTopsl, BIUAIOIINAE HA BUJ KPUBBIX THUTPO-
BaHus. lIpuHIMNUanbHas cxeMa yCTaHOBKM I KOHAYKTOMETPUYECKUX H3MEPEHUM, UCIOJIb-
3yemble 2IeKTpoasl. BosmoxkHocTn Metozna. IIpumMeps! onpenencuuii. Beicoko4acToTHOE TUTPO-
BaHue. Bo3MoxHOCTH MeTO1a.

[ToTeHuMOMETpHA U NMOTCHIIMOMETPUUYECKOE TUTpOBaHUE. MHIAMKATOpHBIE 3IEKTPOABI U
ANEKTPOAbl cpaBHEHUs. [ToTeHIIMaN 3JIeKTpOoIa KaK aHanuTHUYeCKuid curHail. Monomerpus. loH-
HaHOBCKUN U auddy3uonHblid noreHuuansl. Knaccupukanus MOHOCENEKTUBHBIX 3JIEKTPOAOB.
VYpaBuenue Hukosbckoro-OiizeHMaHa. MeToibl KOJIMYECTBEHHBIX ONPEACIICHUN U YCIOBUSA MX
npuMeHenud. [Ipsmas norenunomerpust (pH-merpus, nonomerpus). Bo3zmokHocTH MeTona.
Mertoas! TuTpoBanus. O6paboTKa KPUBBIX MOTEHIMOMETPHYECKOTO TUTPOBAHUSI.

Bonbramnepomerpudeckue Metoisl aHanuza. Kiaccuueckas nomsporpacgus. Ilomspo-
rpaMMbl. MHTepiperanusa noisporpamMMm. OcCTaTOYHBIM M KOHAEHCATOPHBIM TOKU. YpaBHEHHE
nossporpaduueckoit BoiHs! ['eiipoBckoro-MnpkoBuya. [loTeHnan nonyBoaHbl KaK KaueCTBEH-
Hasl XapaKTEepUCTHUKA aHAJIUTUYECKOro curHasia. BeiOop M Ha3HaueHue MNOJsporpaduyeckoro
¢ona. [IpenenbHblil TUpPY3MOHHBIN TOK KaK KOJIMYECTBEHHAs XapaKTEPUCTUKA aHAIUTUYECKOTO
curHaia. AMmepomeTpuieckoe TutpoBanue. O0mas xapakTepucTHKa METOIa M AaHAJTUTUIECKOTO
curHaia. BeiOop ycnoBuii amnepoMmerpuyeckux uaMepeHuil. [IpuHuMnuanpHas cxema amIepo-
METPUYECKOro TUTpoBaHus. Kpusblie tuTpoBaHusA. [IpuMepsl NpPakTUYECKOrO HMCIOJIB30BaHUSA
METOJa.

Kynonomerprueckuii MeTo aHaIM3a

Knaccudukanus MeTonoB KynoHoMeTpuu. KonuuecTBo 31eKTpudecTBa Kak aHaJIUTHYe-
ckuil cur"ai. [Ipsmas KyJlOHOMETpuUs M KYJIOHOMETPUYECKOE TUTpOBaHMeE. Pacder konudecTsa
JJIEKTPUYECTBA, 3aTPAYCHHOI'O Ha IEKTPOXMMHUYECKYIO peakuuio. KyloHoMeTpuueckoe TUTpo-
BaHue. Bbibop Toka snextponuza. [IpuHiunuanpHas cxema yCTaHOBKH JJIsl KYJIOHOMETPUYECKO-
ro tutpoBaHus. [IpakTnyeckoe npumeHeHue mMetonaa. DieKTporpaBuMeTpuyeckuii ananus. O6-
11asi XapaKTEepPUCTUKA METO/1a M aHAJTUTHYECKOTO CUTHAJIA.

OOmiast xapakTepucTuka xpomarorpaduyeckux MerojoB. TeopeTuueckue OCHOBBI Xpo-
MaTorpaduueckux MeTofoB. Xpomatorpamma. ITapamerps! ynepxkuBanus. KauecTBeHHas U Ko-
JMYECTBEHHAs! XapaKTePUCTUKU aHAJUTUYECKOIO CUTHajla B KOJIOHOYHOM Xxpomarorpaduu. du-
3UKO-XMMHYECKHE OCHOBBI XpoMarorpaguieckoro mnpouecca. Kinaccudukanus MeTosoB xpoma-
Torpaduu 1o arperaTHOMy COCTOSIHMIO (a3, 10 MEXaHU3MY Pa3/IeleHus U Croco0y opopMIIeHHS
nporiecca. CTeneHs pa3fesieHus] U KpuTepuil cenekTuBHOCTU. Kputepuii paznenenus. OnTumu-
3alusl MPOLECCOB pasneneHus cMeceil BemecTB. Koadounuent pacnpenenenus. OcCHOBHOe
ypaBHeHUe xpoMaTtorpaduu. Csa3b (HOpMbI BBIXOJHON KPUBOI C M30TEPMOIl pacripeneseHus B
KOJIOHOYHOM XpoMaTorpaduu. BricoTa, 5KBUBaNeHTHas TeopeTudeckoi Tapenke. Kunernueckas
Teopusi Xxpomarorpaduu. Ypauenue Ban-Jleemrepa.

INazoxunkoctHas xpomartorpagus. OOmast xapakrepuctuka merosa. llpuHnunuanbHas
CXeMa ra3oBoro xpomarorpaga. Y cTpoiCcTBO U Ha3HaueHUE y3i10B Xpomarorpada. TpeboBanus,
npeabsBisieMble K HEMOABMKHOM U MOJBMXKHOHN (azam. [lerekTopbl. MeToab! UACHTHPHUKAIIMN
BEIIECTB B Ta3oBoi xpomaTtorpaduu. MneHTuduKanys KOMIIOHEHTOB pa3fefiieMbIX cMecell C
MIOMOIIBIO JIOTApU(PMHUUECKUX HHICKCOB yaep:kuBaHUs. CrocoObl KOJIMYECTBEHHOI'O aHAIN3a.
[TprMepsl MPaKTUYECKOTO UCIIOJIb30BAHUS ra30BOM XpomaTorpaduu.

Kunkoctaas xpomarorpadus. Knaccudukanus MeTosoB KUIKOCTHON Xpomarorpaduu.
OcoOennoctu BOXKX. IlpunnunuanbHas cxeMa XKUAKOCTHOro xpomatorpada. Tumsl nerexro-
poB B BOXKX. XKunkoctHoancopounonnas BOXX. HopmanbHno-(]a3oBblii n oOparieHo-(a3oBblii
BapUaHTHI: COPOCHTHI, DITIOCHTHI, pa3jielisieMble BelecTBa. Y paBHeHne Hokca. MeToibl uieHTH-
(uKanM BelecTB U KoauuecTBeHHOro ananu3a B BOYKX. [TpumMepsl mpakTHYecKoro UCnoiab30-
Banus BOXKX. PacnpenenurenbHas 6ymaxHas xpomaTtorpadus. KauecTtBeHHast 1 KOJIMYECTBEH-
Hasl XapaKTEepUCTHKU aHAIUTHYECKOro curHana. O0nacte npumeHneHus. I'enb-xpomaTorpadusi.
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[MogBwxkHass M HemonBMXHas ¢a3pl. OOmiee ypaBHEHHE, ONMCHIBAIOIIEE IPOILECC Tellb-
xpomatorpaduu. Bosmoxknoctu renp-xpomarorpaduu. [Ipumepsl mpakTHUECKOTO HUCIOIb30Ba-
Hus. MoHooOMeHHass U WoHHas Xxpomatorpadus. TpeGoBaHus, NMpenbsBIIEMble K PEaKLUAM
HOHHOTO 0OMeHa. OcoOeHHOCTH HOHOOOMEHHOH XpomaTtorpadun. KonctanTa HOHHOTO 0OOMEHa.
N3otepmbl nonHoro ooMena. Katrnonutsl u annonutsl. Koagduument cenekruBnoctu. Monnas
xpomatorpadus. biaok-cxema nonHoro xpomarorpada. Pazaensione u KoMneHcalnoHHbIE KO-
JIOHKHU. AHaJIUTUYECKNE BO3MOKHOCTH METO/1A.

ABTOMAaTHYECKUI U aBTOMAaTU3UPOBaHHBIA aHaiu3. Jpyrue meroasl aHanusza. Juckper-
HbIE aBTOMAaTU4eCcKue aHanu3aropsl. [IpuHnun neiicteus. HenpepbIBHBIN NPOTOYHBINA aHAIU3 U
MPOTOYHO-UHKEKINOHHBIN aHanu3. [loHarue o0 aHanuTHueckoil macc-cnektpomeTpuu. Cymi-
HOCTb M€TO0/1a. AHAJIM3 OpPraHMYECKUX BEUIECTB. DJIEMEHTHBIN aHAIU3.
4.00béM yueOHO# THCHUIINHBI

Byl yue6HOM paboThl 3au. en. AK. 4ac.
O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AYJAUTOPHBIE 3aHATHSI: 1,0 36
Jlexuuu (Jlek)
Jlaboparopusie 3ansTus (JI3) 1,0 36
CamocrositeibHas padora (CP): 1,0 36
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeJI0B UCIUIUIMHBI 1,0 36
Bujabl KOHTpOJIS:
3a4yéT ¢ oneHKoIi + +
IHoaroroBka K 3K3aMeHy -

AHHOTanus padoyeii MPOrpaMMbl JUCHHMILTHHBI «MaTepuaioBe1eHe H 3a1IUTA OT KOPPO-
3um» (51.B.0/1.12)

1.Iesab AMCUUIUIMHBI - IPHOOPETEHUE CTYACHTAMH 3HAHHNA, ITO3BOJIIONINX OLIEHUBATh I10-
BE/ICHUE MaTepUaJIOB B YCJIOBUSAX HKCIUTyaTallMM, BBIOMpATh MaTepual U TEXHOJIOTHIO ero 00-
PabOTKHU € LIEIbIO MOJIYYEHUsI 33JJaHHOW CTPYKTYpPBI U CBOMCTB, 00€CIIEUMBAIOIINX BHICOKYIO Ha-
JIEKHOCTb U IOJITOBEYHOCTH U3JEIHM.
2.B pe3yabTaTe H3yYeHUs] TUCHHUILIMHBI 00yYAIOIIUIICS MO0 MPporpaMMe faKajaBpuaTa J0JKeH: 00-
Nanath CICIYIOIIMMH KOMIICTCHIMSAMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE
3aKOHbBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH B IPOPECCUOHATBHON 1€ATENbHOCTH, IPUMEHSATh Me-
TOABI MAaTEMAaTHUYECKOI0 aHAJIM3a M MOJEIUPOBAHUSA, TCOPETUYECKOIO U IKCIEPUMEHTAIBHOIO
uccinenoanust (OIIK-2); crmocoOHOCTBIO MCIONB30BAaTh 3HAHUS O COBPEMEHHOM (hH3HUecKoit
KapTUHE MHUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUM BEILECTBA A I10-
HUMaHHsI OKpY)XKaromiero mupa u sisinenuid npuposl (OITK-3); roToBHOCTBIO OIICHUBATh TEXHU-
YECKHE CPEJICTBA U TEXHOJIOTHH C YYETOM IKOJOTHUECKHX mocnencTBuil nux npumenenus (I1K-3);
CIIOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHMUYECKOH MH(pOpMaluel, NCIO0b30BaTh POCCUMCKUI U
MEXTyHApPOIHBIN OMBIT B ipodeccnoHanbHoi nesirensHoct (I1K-8).
3namb: OCHOBHBIE THUIBI HEOPraHMYECKUX W OPraHMYECKHUX MaTepuasioB, IPUMEHSEMbIX B OHO-
TEXHOJIOTHYECKUX Mpolleccax M TEXHOJIOTHSX; CIIOCOObI MOMyYeHHs U 00JIacTH NPUMEHEHHUs CO-
BPEMEHHBIX HEOPraHMYECKUX M OPraHWYeCKUX MaTepuajoB, MPUMEHSIEMBbIX B OMOTEXHOJIOTnYe-
CKMX IIPOLIECCaX U TEXHOJIOTUAX; YCIIOBHS JKCILUIyaTallud U COBMECTUMOCTb COBPEMEHHBIX HeE-
OpPraHMYECKUX U OPraHUYEeCKHX MAaTEepHaJIOB, IPUMEHSIEMbIX B OMOTEXHOJIOTHYECKHX IMpolieccax
Y TEXHOJIOTUAX; TUIIOBBIE METOJBI KOHTPOJIS U UCIBITAHUNA COBPEMEHHBIX HEOPTaHUYECKUX U
OpraHMYECKUX MaTepHaJIOB, IPUMEHSIEMBIX B OMOTEXHOJIIOTUYECKUX IMPOLIeccaX U TEXHOJIOTHSAX;
yrBepkaeHHbIle B Poccuiickoil Penepauyy nmpasuina Y IPUHLUIBEI MAPKUPOBKH COBPEMEHHBIX
HEOPraHMYECKUX U OPraHUYECKUX MaTepUasioB, IPUMEHSEMBIX B OMOTEXHOJIOTMYECKUX MpPOIEeC-
Cax U TEXHOJIOTUAX
Ymems: ocymecTBiaTh BbIOOp MaTepuajoB, MPUTOJHBIX K MPUMEHEHHUIO B OMOTEXHOJIOTHYe-
CKHX IIPOLIECCAaX U TEXHOJIOTHUSAX; ONPENENIATh OCHOBHBIE CBOMCTBA HEOPIaHWYECKUX U OpraHMU-
YECKUX MAaTepHasioB, MPUMEHSEMBbIX B OHOTEXHOJIOTHUYECKUX IMpolleccaXx U TEXHOJOTH-
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SX;TIPOTHO3MPOBATH MOBEJCHUE U PabOTOCIMOCOOHOCTh HEOPTaHMYECKUX U OPraHUYECKUX Ma-
TEpHUAJIOB, MPUMEHSIEMBIX B OMOTEXHOJIOTHUYECKUX IMpOLIeccaX U TEXHOJIOTHUAX, B 3aBUCUMOCTHU
OT YCJIOBMH 3KCIUTyaTalluy;

Braoemws: wmetogamu aHaliu3a CBSI3U COCTaBa U CTPYKTYPhI HEOPTraHUYECKHX M OPraHUYECKUX
MaTepUasoB, IPUMEHSAEMbIX B OMOTEXHOJIOIMYECKUX MIPOLIECCAX U TEXHOJOTUSAX, C HMX CBOMCT-
BAMH B 3a/IaHHBIX YCJIOBHUSX OHKCIUTyaTallMd; HAaBbIKAMU U YMEHHEM OPraHU3allid U IPOBeEJe-
HUS TOMCKa MH(OpMaIK 0 MaTrepuanax C 3aJaHHBIMH CBOMCTBAMH C HCIIOJIB30BAHUEM PECyp-
coB HTb u UntepueT-pecypcos.

3.Kparkoe cogepxxanue AUCUHILIAHBI

1.Bgedenue. MatepranoBeicHUE Kak HayKa: L€, 3a/a4d U 3HAYEHUE JUCLUUILIMHBIL.
OO6mme TpeboBaHMs, MPEIbIBIAEMbIE K MaTepuajgaM B 3aBUCUMOCTH OT YCJIOBHUH HCHOJIb30Ba-
HUS WIK SKCIUTyatanuu. PazBurue Hayku o Marepuanax. 3Ha4€HHE MaTEpUaJIOB B Pa3BUTUU XH-
MHUKO-TE€XHOJIOTHIECKUX MPOIECCOB U 00ECTICYCHNH UX OE30MAaCHOCTH.

2.0cno6Hble NOHAMUA 0 CIPOEHUU, CMPYKHMYPE U CEOICMeax mamepuanos. Meto sl
U3YYEHHUs CTPYKTYpbl U CBOMCTB MarepuasioB. CtpoeHue matepuanoB. OCHOBHBIE THIIBI KPU-
CTaJTM4ecKux pemeTok. Kiaccudukanus KpucTajioB 10 TUIIaM CBA3H. AHHU30TPOIUS CBOMCTB
KpPHUCTAJIJIOB.

3.Cesoiicmea mamepuanos. llokazatenu cBoiictB. Knaccudukamus cBoiicts. MexaHuue-
ckue, pu3mueckue, XUMUYECKHE, SKCIUTyaTallMOHHbIE W TEXHOJOTMYECKHE CBOMCTBA MaTepHa-
noB. [lokazaTeny MeXaHMYECKHX CBOMCTB, ONpENEsieMble MPU CTATUUYECKUX HCIBITAaHUSAX Ha
pacTsbkeHue U u3rud. Metozbl onpezeneHus TBEpI0CTH MaTEPUATIOB.

4. Duzurko-xumuueckue 0cHogvl mamepuanogedenusn. OCHOBbl TEOPUM CIUIaBOB. [[na-
rpaMMBbl COCTOSIHUS CIUIaBOB. TepMUHBI U onpeaesneHus. JluarpaMmmel - «COCTaB-CBOMCTBOY. Da-
30BbIi COCTaB CILJIaBOB. 3aBUCUMOCTb MEXAY CBOWCTBAMM CIUIABOB M THIIOM JIHarpammsbl CO-
crosiaus. [IpaBmiio H.C. Kypnakoga.

5.Memannuueckue mamepuanwl. )Xene3o u ciiaBbl Ha €ro ocHoBe. CTalll U YYT'YHBI.
Kenesoyrnepoaucrsie craBbl. CTPYKTYphl CIUIaBOB K€J1€30-yriiepo. JluarpaMmbl COCTOSIHUS
xKene30-1ieMeHTUT. KOMIOHEHTHI, a3bl U CTPYKTYpPHBIE COCTABIIAIONINE CTaleld U OENbIX 4yry-
HOB.

6. Koncmpykyuonnvie memaniuueckue mamepuanvl. YTIEepOIUCTbIE U JIETUPOBAHHBIC
cranmu. Kimaccudukarmus cranei, onpeneacHue NOHATHS KauyecTBa CTalM (TpeOOBaHUS K KadyecT-
BYy). BiusHue yrneposna u mOCTOSHHBIX (TEXHOJOTMUECKUX) IMpUMEcEed Ha KauecTBO CTalld, Me-
TOJBI YIy4IIEHUs] KauecTBa CTalM (TOBBIIIEHUE €€ KOHCTPYKIMOHHON Mpo4HOCTH). BrusHue
JIETUPYIOIIUX 3JIEMEHTOB Ha CBOMCTBa cTayid.. KoHCTpykimoHHbIE cTanu. MHCTpyMeHTanbHbIE
ctanu. Knaccugukanus yriaepoaucTbiX U JETUPOBAHHBIX cTaje. MapkupoBka cTajiell o XuMHu-
4ecKoMy cocTaBy. KOHCTpyKIIMOHHBIE CTalnu U CIUIaBbl. IHCTpYMEHTaJIBHBIE CTAJINM U CIUIABHI.
UyryHsl 1 TBepable criiaBbl. CBOMCTBA M HA3HAYEHHE YYT'yHA.

7.1]eéemnvie memannvl u cnnagvl Ha ux ocnoge. OOIAs XapaKTepUCTUKA U Kiaccudu-
Kallisg MEIHBIX CIUIaBOB. JIaTyHu, OpOH3bI, METHO-HUKeNEBbIe cIulaBbl. OOIIast XapaKTepuCTHKA
ATIOMUHHUEBBIX CIUTaBoB. O0IIas XapakTeprUCTUKa MarHUEBBIX CIUTABOB. THTaHOBBIE CIUIAaBHI. be-
PWIINH U CIIJIaBbI HAa €ro OCHOBE. TyroruiaBKue MEeTasulbl U CIIJIaBbl HA UX OCHOBE.

8.Hememannuueckue mamepuanvi. Marepuanbl Ha OCHOBE BBICOKOMOJIEKYJISIPDHBIX CO-
eauHeHnid. CTpoeHHEe U CBOMCTBA NOJUMEPOB. TepMOpeaKTUBHBIE U TEPMOILIACTUYHBIE MTOJIMMeE-
pbl. CTpoeHue u cBoiicTBa actMacc. OCHOBHBIE Pa3HOBHIHOCTH IIPOMBIIUIEHHBIX IIOJUMEPOB
U TU1acTMacc. ApMUpPOBaHHbIE MMOJIMMEPHbIE MaTepuabl. ['a30HaNOTHEHHbIE TJIaCTMACCHI.

9.0cobennocmu cmpoenus, ceoiicmea pe3uHosvlx mamepuanog. PesnHpl oOero Ha-
3HAYEeHUS, CTIelUaIbHbIE PE3UHBI M 00JIACTH X IPUMEHEHUSI.

10.Kepamuueckue mamepuansvt. KOHCTpyKIIMOHHAsI, THCTPYMEHTAJIbHAsA U TEXHUUYECKAs
kepamuka. Heoprannueckoe crexno. Knaccudukaiusi cTekosn Mo Ha3HaYeHUIO0 U 00JacTH MpHu-
meHenus. Cutamisl. I'padur. AcGect. CBoiicTBa 1 0067aCTH IPUMEHEHUSI.

11./[pesecnvie mamepuaJiol.

12. Komno3zuyuonnsie mamepuanst (KM). OOmas xapakTeprcTHKa KOMIO3HIIMOHHBIX
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MarepuanoB. JucnepcHo-ynpouennsie KM, cioucteie KM, Bonokuucteie KM. Kommno3unnosn-
HbIE MaTepHaJIbl HA METATHYECKON 1 HeMeTaimndeckoit ocHoBe. CAIl (crieyeHHbIe allFOMUHU E-
BbIe MOpoIIKkH). Kepamuueckre KOMITO3UIIMOHHBIE MaTepHalibl. [ HOpUIHBIE KOMITO3UIIMOHHBIC
MaTepuabl.

13.9K0HOMUYEeCKU 00OCHOBAHHDLIL 8bIO0OP MaAmMePUanNoe 011 KOHKpemHvlx ueneil. Boi-
00p KOHCTPYKLIMOHHBIX MaTEpUajIOB AJii KOHKPETHOTO TEXHOJOTrHYecKoro mnpoiecca. Kpurepuu
U QJITOPUTM BBIOOPA KOHCTPYKITMOHHBIX MAaTEPHAIOB. JKOJIOTHYECKHE ACTIEKThl MaTEepHUAlIOBEIC-
HUS ¥ 3aIIUTHI METAJVIOB OT KOPPO3UH.
4.00b€éM yueOHOH THCHUILIUHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.

OO011asi TPY10€MKOCTh TMCHUIIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHSL: 15 54
Jlexmn (Jlek) 1,0 36
[TpakTaeckue 3arstust (I13) 0,5 18
CamocrositesibHas padora (CP): 15 54
Pedepar 0,5 18
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI 1,0 36
Bujabl KOHTpOJIS:

3auér + +
IHoaroroBka K 3K3aMeHy -

AHHOTanus pado4eil nporpamMmsl JucuuIIMHbI « TeopeTnueckne 0CHOBbI OMOTEXHOJI0-
rum» (b1.B.0J1.13)

1.leap pucuumiInHbl — GOpMHUPOBAHUE Yy CTYACHTOB 0a30BbIX 3HAHMM, JIEKAIIUX B OC-
HOBE COBPEMEHHBIX METOJOB HAMpPABICHHOIO OWOCHHTE3a W yHpaBieHUS (hepMEHTALIMOHHMHU
IIPOLIECCaMU, UCTIOIb3YEMBIMU ISl TOJIyYEHUS POTYKTOB OMOTEXHOJIOIMH, Pa3BUTHE B CTYJICH-
Tax CImocOOHOCTEH K aHamu3y U 000OIIEHUIO HKCIIEPUMEHTAIBHBIX U JIUTEPATYPHBIX JTAHHBIX B
00JacTu ynpasJiieMOro KyJIbTUBUPOBAaHUS MUKPOOPIAaHU3MOB U APYTUX OMOJIOIMUECKUX MPOAY-
[[EHTOB.

2.B pe3yabTare M3ydeHHMs AUCHHUILUIMHBI 00y4YaloUIWiicsi MO mporpamMme 0akajaB-
puaTa 0JKeH: 007a1aTh CIEAYIOIIMMUA KOMIIETCHIIMSAMU: BIIQJICHUEM OCHOBHBIMH METOAAMU
3allUThl POU3BOACTBEHHOIO MEPCOHANAa M HACEJIEHUsS OT BO3MOXKHBIX IIOCJIEICTBUN aBapui,
katacTpod, cruxuiiHbix 6enctBuil (OIIK-6); rOTOBHOCTBIO OLIEHUBATh TEXHUYECKUE CPEJICTBA U
TEXHOJIOTHH C YYETOM 3KOJorndyeckux nocnenctsuil ux npuMmenenus (I1K-3); rorosHocThiO HC-
MOJIb30BaTh COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOIMU B CBOEH NpodeccroHalbHONW obiac-
TH, B TOM 4HCIe 0a3bl JAHHBIX U MAKeThl MpUKIaHbIX porpamm (TTK-11);
3namsb: 0COOEHHOCTH MOJIEIMPOBAHUS, MACIITAOMPOBAHUS W ONTHUMHU3ALUM OMOTEXHOJIOIHYe-
CKHX CXEM U IPOLECCOB; OCHOBBI OMOTEXHOJOTUHU, OCHOBHBIE OMOOOBEKTHI U METO/IbI PabOTHI C
HUMH; OMOXMMHUYECKHE, XUMUUECKHE U (PU3UKO-XMMHUUYECKHE IPOLECCH, MpOoTeKarolye B Ouo-
peakTopax M Ha CTaJusAX NepepaboTKH, CBA3AHHBIX C BBIJEICHUEM U OYMCTKOW LIEJIEBOrO Mpo-
JYKTa; 3aKOHOMEPHOCTH KMHETUKU POCTa MUKPOOPTaHU3MOB M 00pa30BaHUsS MPOJYKTOB MeTa-
6oaM3Ma; MoJieH pocTa U 00pa3oBaHMsl MPOTYKTOB; METO/bI KyJIbTUBUPOBAHMS,

Ymemo: BBIACIATH NPOJYKTHI META00IN3MA U3 KYJIBTYpPAIbHOM KUAKOCTH U KJIETOK MPOAYLIEHTa
METOJIaMH 3KCTPAKIMH, OCAKICHHS, HOHHOTO OOMEHA U YJIbTPAKOHIIEHTPUPOBAHUS; OCYILIECTB-
JSATh KOHTPOJIb COJIEP/KaHNUs 1IEJIEBOT0 KOMIIOHEHTA B MOJIYIIPOAYKTaX, IOJYy4aEMbIX HA OTAEIb-
HBIX TEXHOJOTHYECKUX CTATUSAX; MPOBOJAUTH 00paOOTKY pe3yJbTaTOB U3MEPEHUN C UCIOJIb30Ba-
HUEM IaKeTOB NMPHUKIAJHBIX MIPOrpaMM; HCIIOIb30BaTh CTAaHAAPTHI U JIPYrMe HOPMAaTHUBHBIE J10-
KYMEHTBI IPU OIIEHKE, KOHTPOJIE.

Brademw: MeToaMM TIPOBECHHSI CTaHAAPTHBIX UCIIBITAHUM 110 ONpPENENIeHUI0 MoKa3aTeneil ¢pu-
3UKO-XMMHUYECKHUX CBOWMCTB CBHIPbS W MPOJYKIIMH; METOJAMHU IJIaHUPOBAHUS, IPOBEIECHUS U 00-
pabOTKH OMOTEXHOJOTHUECKUX IKCIEPUMEHTOB.

3.Kpartkoe coaep:kanue TUCHUATITHHBI
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Beeoenue. Beenenue, nenu u 3agaun Kypca. Kpupas pocta MUKpOOpraHM3MOB B IIPOCTBIX II€-
PHOJUYECKUX YCIOBUAX, SKCIIOHEHIIMAIbHAS MOJENb POCTa MUKPOOPTaHU3MOB, TIOHATHE YAEb-
HOW CKOPOCTH POCTa, SKOHOMHYECKOT0 K0d()(UIIMEHTa U OPYTrUX MMapamMeTpoB, XapaKTepU3YIO-
HIMX MpoIlecchl KyabTUBUpOBaHuA. [lapameTpsl npouecca ¢pepMeHTaluu, MO3BOJISIONINE YIIPaB-
JSATh MPOLIECCOM KYJIbTUBUPOBaHUS (TemrepaTrypa, pH, KOHIIEeHTpalli KOMIIOHEHTOB MUTAaTElb-
HOM cpenpl, BKIIOYas kuciopon). Knaccudukaiys MeTos0B yrnpaBisieMoro KyJabTHBHPOBAHUS —
IIPOCTOE MEPUOJUUECKOE KYJIbTUBUPOBAHUE, IEPUOANUECKOE KYJIbTUBUPOBAHNE, IEPUOANYECKOE
KYJIbTUBHPOBAHHUE C TOJIUTKAMU, IEPUOAUYECKOE KYJIbTUBUPOBAHHUE C OTBOJIOM MPOAYKTOB Me-
TaboIM3Ma, UX KOMOMHAIINH.

Mooynws 1. Kunemuka pocma Mukpoop2anuzmos.

Kunernueckue Mozienu pocTa MUKPOOPTaHU3MOB, BIUSHHE KOHIIGHTPALUHU cyOcTpaTa, MpoayK-
ToB. OOpaboTKa SKCIEPUMEHTANBHBIX JAHHBIX MO KYJbTUBUPOBAHUIO MHUKPOOPTaHU3MOB B Iie-
PHOAMYECKUX YCIOBHSX (TpH 3amauM). BiusHue KOHIEHTpauu cyocTpara Ha pocT KJIETOK, MOo-
HSTUE JIUMUTUPYIOILIEH KOHIICHTpAu cyocTpaTa, ypaBHeHre MoHo. MHrubupyroiiee aeiictaue
cyOcTpara, MpoayKToB, Moaudukanuu ypaBHeHUsT MoHo, ypaBHeHre MoHo-HepycaiumMckoro,
HaXO0XJIeHWe KOHCTaHT. ONTUMU3alus IPOU3BOAUTEILHOCTH Mepuondeckoro peakropa. Obpa-
00TKa PKCHEPUMEHTAIbHBIX JAHHBIX MO MEPUOJUYECKOMY KYJIbTHBHUPOBAHUIO 10 YPaBHEHUIO
MoHo.

Crioco0ObI HENMPEPHIBHOTO KYJIHTHUBUPOBAHUS. XEMOCTATHOE KYJIbTHBHPOBAHNE, OCHOBHBIE MOHSI-
THUS, YPaBHEHHUS XEMOCTAaTHOTO KyJIbTUBUPOBaHUA. DHeprus nojanaep:xkanus. OOpadoTka dKcrie-
PUMEHTAJIbHBIX JaHHBIX XEMOCTAaTHOTO KyJbTUBUpPOBaHUs. HaxoxieHne KOHCTaHT B ypaBHEHUH
Mono. XemMocTaTHOE KyJIbTUBUPOBAHHE C IEPEMEHON JTUMHUTHPYIOIIEro (pakTopa. XeMOCTaTHOE
KYJIbTUBHPOBAHHUE JBYX MHKpoopraHu3MoB. [Ipoueccel aBTocenekuuu B xemocrate. OnTumusa-
1Sl TPOU3BOJIUTEIFHOCTA OJHOTO XeMocTara. PacdeT mpou3BOJUTENBHOCTH XeMOCTaTa. XeMo-
CTaTHOE KYJIbTUBMPOBAHHUE C PELUKIOM I10 Ouomacce, ¢ PeLMKIOM IO KyJIbTypaJbHOM KHUJKO-
ctu. Kackan xemocraroB. TyOynsapHas kynabTypa. TypobunocratHoe KyinbTuBUpoBanue. OcobeH-
HOCTU KYJIbTUBUPOBAaHUS M€HHO-WHKEHEPHBIX MTaMMOB. VIMMoOUIM3aLus KIETOK MUKpOOpra-
HU3MOB, METOJbl UMMOOWIIN3ALMY, U3MEHEHUE KOHIICHTPAIMH KJIETOK B MMMOOHMIN30BAHHOM
COCTOSIHUU BO BPEMEHH.

Mooyns 2. Ocnoenbie memadonuuecKue npoyeccol 86 KiemKax.

Amnabonnueckue M KaTtaOOJIMUECKHE MPOIECChl, UX B3aUMOCBS3h B KIeTKaX. PerymmpoBanue
(bepMEHTAaTUBHBIX MPOIIECCOB B KIETKaX MUKPOOPTaHU3MOB Ha ypoBHE (EPMEHTOB, HA YPOBHE
reHoma. Astoctepuueckue hepMeHThl, Monens Kako6o-MoHo. Poib sHepreTrnueckux >KBHUBa-
neHToB (ATO/UAM® wu 1p.) B peryaIupoBaHUU MPOIECCOB, MPOTEKAOIIUX B KIETKAX.
TpaHcIIOpTHBIE MPOLIECCH] B KJIETKaX, TACCUBHBINA M aKTUBHBIM TPAHCIIOPT, TPAHCIOKALMS TPYIII.
DKCIEPUMEHTAIBHOE OIPEAEIIEHUE TUIIA TPAHCIIOPTA.

Poct muxpoopranu3smoB Ha caxapax. JlOCTYITHOCTb caxapoB, TUAPOJIN3 MOJIMCAXaPUIOB, TPAHC-
HOPT CaxapoB B KJETKH, BKIIIOUEHHE CaXapoB B aHAOOJIMUYECKUE M KaTaOOJMYECKUE MPOIECCHI,
B3alMHOE PEryJIMpOBaHUE MPOIIECCOB MeTaboIn3Ma cydocTpaTa BHYTPU KIIETOK.

['mukonu3 kak Tan TpaHcGopMaIiy yriIeBOAHBIX CyOCTPaTOB U €ro SHEpreTHIecKas CyIIHOCTb,
neHTo30(¢ochaTHbIi MUK, B3auMOCBs3b raukoian3a u [I1OL. KI'1® myts. BzauMocBs3s 0CHOB-
HBIX METa0OJIMUYECKUX MPOLIECCOB U PEryMpoBaHNe MeTaboIu3Ma cyocTpara B 3aBUCUMOCTH OT
ycinoBuil. O6paszoBanue aneTmin-CoA, perynstopHbie (pepMEHTHl U WX B3aUMOCBSI3b C OOIIUM
MeTaboau3MoM cyoctpara. LIukn TpukapOOHOBBIX KUCIOT, 00pa30BaHUE BOCCTAHOBIIEHHBIX JK-
BHBAJICHTOB, B3aUMOCBS3b (PEPMEHTATUBHOW aKTHUBHOCTH LUKJA C IPYTMMU METa0OJIUYECKUMU
mpoleccamu, MPOTEKAIIUMU B KileTkax. /[pixatenpHas nenb — oopazoBanue AT®D. AHomiepo-
TUYECKHE peaklinu (00pa3oBaHME OKCaNoaIeTara).

OO0mrast B3aMMOCBSI3aHHOCTh TPOIIECCOB aHaboiM3Ma M Kataboim3Ma caxapoB, poiib ¢ochod-
PYKTOKHMHA3BI U IpYrUX (PEpMEHTOB B PETyJIMPOBAHUM META0O0IM3Ma CaxapoB 110 TOMY MM UHO-
My MeTaboanueckoMmy MmyTH.. CpaBHEHHE HHepreTudeckoil 3()(h)eKTUBHOCTH pa3IMYHBIX MyTei
ACCUMMJISALIUU CaXapoB.
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PocT MuKpoopraHn3MoB Ha 3TUIIOBOM CHUPTE U alerare. POCT MEKpOOpraHM3MOB Ha H-alIKaHaX.
[Tponieccol Tpancmopta. IlepBruuHOE OKHCICHHE — OKHCICHHE ¢ oOpasoBaHueM aneTmi-CoA.
QOYHKIMOHUPOBAHHUE TNIMOKCUIIATHOTO IIYHTA.

Poct Ha apomaTtnueckux yriaeBojaopoaax. Poct mukpooprannzmoB Ha Ci-cOeIMHEHUSX, POIIeC-
CBl TPAHCIIOPTA B KJIETKY, KaTaOOJMYECKUE MPOLECCH, BKIIIOYeHHE (opMabaeriia B aHaboIu-
YECKHUE MPOLIECChl, CEpUHOBBIN MyTh, Cs-myTh. B3auMocBs3b aHA00INYECKUX U KaTaOOIMYECKUX
IIPOLIECCOB.

Mooynw 3. Hanpaenennuvtii cunmes nepeudHblX U 6MOPUUHBIX MEMadoIumos.
Knaccugukarusi npoaykToB MUKPOOHOJIOIHYECKOTO CHHTE3a, NEPBUYHBIC U BTOPUYHBIC METa-
O6onuThl. HanpaBneHHbIH CHHTE3 MPOIYKTOB MEPBUYHOIO MUKPOOHOIOTHYECKOTO MPOUCXOXKIe-
Hus. OOmme KOHIENIMKA co3/laHus mporeccoB. CrnuproBoe OpoKeHHE, CIIOCOObI yIpaBICHUS
nporeccoM (3ddext Ilactepa, ciocods! Opokenus mo Helibepry, addext Ommm). MoaodyHOKHC-
J0e Opo’KeHHe, Apyrue BUIbl OposkeHUs. BEIOOP ONTUMAIBHBIX CITIOCOOOB KYIbTHBUPOBAHUS JJIsI
JOCTHKEHUS TOCTAaBJICHHOM 3anaun. HenmonmHoe okuciieHue, HalpaBJIeHHbI OMOCHHTE3 yKCycC-
HOW KHUCIOTHI, TpaHchopMalysi copoura B cop003y, HapaBICHHBIH CUHTE3 KHCIOT U KETOHOB.
OO01mure noaxoapl HAMpaBICHHOTO OMOCHMHTE3a TPUKAPOOHOBBIX KHUCIOT (JIMMOHHOW KHCJIOTHI),
CIOCOOBI YIIPABIICHUS U PEATH3AINU TPOIIeCcca.

HanpapnenHslif cuHTe3 moaucaxapuaoB. [ TIOKOHEOreHe3, B3aUMOCBSI3b C MIPOILECCAMH aCCUMHU-
JISIUM caxapoB, poiib pocdaTassbl.

HanpapnenHslii cMHTE3 IUNHAOB uepe3 MajdoHuI-CoA W JIUMOMOJOOHBIX COEAMHEHUN uepe3
u3oneHTwimupodochar. HanpaBneHHbIH CHHTE3 aMHHOKHUCIIOT: CHHTE3 TIIyTamara U IiIyTaMHHa,
ACCUMIJIALIUS aMMHUAaKa, AMUHOKHUCIIOTHI acllaparnHOBOTO Psijia, OMOCHHTE3 JIM3UHA Ha YIIIEBOJ-
HOM M YKCYCHOKHCIIOM CyOCTparax, o0nmii MeTaboIi3M B KIIETKaX.

HanpapnenHslii 6MOCHHTE3 apOMaTHYECKHX aMUHOKHUCIOT Ha mpumepe tpuntodana. Ilpumene-
HHUE TeHHO-WHXCHEPHBIX IITAMMOB MHKPOOPTaHU3MOB ISl HAIIPABIIEHHOTO CHHTE3a aMUHOKHC-
JIOT.

Crioco6 cuHTE3a aMUHOKHCIIOT C HMCIIOJIb30BAaHHEM MPEIIIECTBEHHUKA U UMMOOMIN30BAHHBIX
KJIETOK (CHHTE3 aclaparuHOBOM KUCIOTHI U3 (hyMapoBOii), BIUSHUE YCIOBUN KyJIbTHUBUPOBAHHUS
Ha HAaNpaBJICHHBIA CHHTE3 — HAIPABJICHHBIA CHHTE3 S0J0YHON KHUCIOTHI WJIA acaparuHOBON B
3aBHCHMOCTH OT COJIEBOT'O COCTaBa.

OO0mre NoJoXKEeHNUsT HANPaBIEHHOTO CHHTE3a MEPBUYHBIX META0OIHMTOB, BHIOOD YCIOBHI
KYJIBTUBHPOBAHUS ISl TOCTIKEHHUSI ONTHMAIBbHBIX MMapamMeTpoB mpoiiecca.buocuHTes mpomyk-
TOB BTOPHUYHOTO METa0O0IM3Ma: OMOCUHTE3 aHTUOMOTUKOB. Pojb aHTUOMOTUKOB B METa0OIU3ME
KJIETOK, aHTUOMOTHUKM Kak (hakTopsl quddepeHcanun KIeToK, UX BIUSIHUE Ha 00yl (hepMeH-
TAaTHUBHYIO aKTUBHOCTh. HarmpaBneHHBII OMOCHHTE3 NMEHUIMUIMHOB, MTOTYCHHTETUYECKHE aHTH-
ouotuku Ha ocHoBe 6-AlIK. [lomunentuanpie aHTUOMOTHUKH, OTIMYHME CHHTE3a OT CHHTE3a Oell-
KoB. HampaBiieHHbIN cMHTE3 BUTaMuHa Bis.

4.00bEéM yueOHOH THCHUIIUHBI

Bcero

Bubl yueGHoM paboTh 3au. en. AK. yac.
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 2,5 90
Jlexrum (JIek) 0,5 18
IIpaktuueckue 3anstus (I113) 1,0 36
Jlaboparopubie 3ansTHs (JI13) 1,0 36
CamocrositeabHas padora (CP): 1,5 54
CaMoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHBI 1,5 54
Buabl KOHTpOJIA:
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3a4€T ¢ ONEeHKOoI

IloaroTroBKa K 3K3aMeHy 1,0 36

AHHOTanuA padoyeil NpOrpaMMbl TUCUUIIMHBI «JIa0opaTOpHBINA NPAKTHKYM 110 IIPoIeC-
caM M annaparaMm xummu4deckoii rexuosorun» (b1.B.0/1.14)

1.lenp AUCUMIUIMHBI — OBJIAJICHUE MTPAKTUYECKUMH HaBbIKAMH pacyéTa U aHanusza 000-
PYIOBaHMSI XUMHUECKOM TEXHOJIOTHH.

2.B pe3yabTare M3ydeHHsi JUCUMILIMHBI 00y4Yalouuiicsi Mo mporpamMe OakajiaB-
pHaTa J0JKeH: 00JagaTh CIASAYIONIMMH KOMIIETEHIIUSMU: BJIAJICHUEM OCHOBHBIMU METOJaMU
3alUTHl MPOU3BOJICTBEHHOTO MEPCOHANA M HACEJIEHUS OT BO3MOXKHBIX TOCJEICTBUN aBapui,
karactpod, cruxuiiaeix OenctBuii (OIIK-6); BiameHueM MIIaHUPOBAHUS DKCIEPUMEHTa, 00pa-
00TKM U mpezcTaBieHus nonydeHHbIX pe3ynbratoB (IIK-10); roToBHOCTBIO UCHOIB30BAThH CO-
BpeMeHHbIE HH()OPMAIIMOHHBIE TEXHOJIIOTHH B CBOEH MpoecCHOHaIbHON 00J1acTH, B TOM YHUCIIE
0a3bl JaHHBIX U MAKEThI MPUKIaHbIX porpamm (ITK-11);
3Hamb: TEOPETUYECKHE OCHOBBI MPOIECCOB XMMUYECKON TEXHOJIOTUH; 3aKOHbI, UX OMHUCHIBAIO-
nue; (pU3N4ecKyro CyuHOCTh MPOLECCOB, CXEMbl YCTAHOBOK; KOHCTPYKIMHU amnnapaToB U MpPUH-
U WX PabOTHI; METOAMKY pacdera IMPOIECCOB U allapaToB; MPUHIIUIBI MOJCIUPOBAHUS U
MacIITabHOTO TMepexoia, MPaBUIBHOTO BBHIOOpA ammapaTypsl Ui MPOBEACHUS COOTBETCTBYIO-
[IMX IPOIECCOB M BO3MOKHOCTH WX HWHTCHCHU(DUKAIUH; COBPEMEHHBIC JOCTH)KCHHUS HAYKH W
TEXHHUKHU B 00JIACTU XUMUYECKOU TEXHOJIOTHH.

Ymems: npaBUIIbHO IPUMEHSTH TEOPETUUECKHUE 3HAHUS MPU PEIICHUH KOHKPETHBIX 3a/1a4 000cC-
HOBAHHOT'O BbIOOpA: KOHCTPYKIMHU ammapaToB JUIS MPOBEICHUS OIMpPEIelIeHHBIX MPOLECCOB; 0)
PEXUMHBIX TApaMeTPOB paOOTHI aIapaToOB; B) CXEMbI TPOBEACHUS IIPOLIECCOB.

Braoemw: HaBbIKAMH CaMOCTOSITENILHON paOOTHI Ha TaOOPATOPHBIX MCCIIEOBATEILCKUX yCTa-
HOBKax, 00pa0aThiBaTh IKCIICPUMCHTAIBHBIC TaHHBIC, TOJYYCHHS SMITHPUYCCKUX 3aBUCHMO-
CTei, aHaIM3a pacYeTHBIX METOJIUK.

- HaBBIKAMHU MPOCKTUPOBAHUS TUIOBBIX MPOIIECCOB U aIMApaTOB, UCIOJIb30BAHUS TEXHUYECKOM
muteparypoil u 'OCTamu, 3an10JIHEHUS] TEXHUYECKOM JOKyMeHTaluu B cootBercTBuM ¢ ECK/I.
3.Kpartkoe coaep:kanue TUCHUATITHHBI

Omnpenenenre TUAPABINYECKUX COMPOTUBIEHHUI TpybompoBona. MccnenoBanue paboThI
nukioHa. MccnenoBanne paboThl KOXKYXOTpyOuaToro temioooMenHnka. MccnenoBanue paboThl
naboparopHoro (GUIBTp-TIpecca U olpeneieHne KOHCTaHT ¢uiabTpoBanud. MccnenoBanue pabo-
ThI TEIJIOOOMEHHMKA TUMa «Tpyda B TpyOe». MccnenoBanue paboThl BHIIAPHOTO anmapara 3JeK-
TpoaHoro Tuma. VcnblTanue BelmapHOTO ammapara. MccnenoBanue paboTsl peKTU(HUKAIIMOHHON
KOJIOHHBI IEPUOANYECKOTO AercTBus. VcciienoBanme npoiecca KHHETUKA KOHBEKTUBHOM CYIIKH.

4.00béM y4eOHOH TUCHHMILINHBI

Buel yue6HOM paboTh 3au. en. AK. gac.
O0mas TPyA0eMKOCTb JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AyIUTOPHBIE 3aAHSITHS: 1,0 36
Jlexiuu (Jlek)
Jlaboparopusie 3ansaTus (J13) 1,0 36
CamocrositeabHas padora (CP): 1,0 36
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 1,0 36
Buabl KoHTpOJIA:
3auér + +
IloaroroBka K 3K3aMeHy -
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AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI «OCHOBBI OMOTEXHOJIOTHM»
(b1.B.O/1.15)

l.Hear aucummiauHbl "OCHOBBI OHMOTEXHOJOTHMHU" Jarb CTYIEHTY LEJIOCTHBIC
MPEICTaBICHUS O COBPEMEHHOM COCTOSSHUM U IEPCIEKTHBAX pa3BUTUS OMOTEXHOJIOTMU Kak
HAIpaBJICHUSI HAyyHOM M TNPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKa, OCHOBaHHOM Ha
UCIIOJIb30BAaHUHM  OHMOTEXHOJIOTHMYECKHX OOBEKTOB (KJIETOK MHUKPOOPIaHHW3MOB, DPACTEHUH,
KUBOTHBIX W T.OI.) HWJIM MOJIEKYJT (HYKJIEHHOBBIX KHCIIOT, OelKOB-()epMEHTOB, YIJIEBOIOB,
JUNUAOB B UWHAMBHUIYalbHOM BHJE€ WJIM B BHUAE HX CMECH, KOMIUIEKCOB M TIp.) MAJIs
MCIIOJIb30BaHMUS B IPOMBIIIJIEHHOM IPOM3BOJICTBE, 3PAaBOOXPAHEHUM, SKOJOTUUYECKON 3aIlIMTE.
[Ipu o5TOM mpenmonaraeTcsi, 4YTO CTYIEHThl HMEIOT (YHIAMEHTAIbHYIO MOATOTOBKY IIO
TEOPETUYECKUM pasjieiiaM XUMHUH, OHOXUMHH, O0IIeH OHOIOTUH M MHUKPOOHMOIOTHH, OCHOBHBIM
poleccaM U anraparaMm XMMHYeCKOM 1 OMOXMMHYECKOM TEXHOIOTHH.

2.B pe3yibTaTe H3y4YeHHsl IMCUMILIMHBI 00y4YalluMiicsi Mo mporpamme 0akajiab-
pHaTa JoJKeH: 00JIaaTh CIEAYIOIMIMMHA KOMIETEHIMSIMA: TOTOBHOCTBIO OLIEHHWBATh TEXHHUYE-
CKHE CPEJICTBA M TEXHOJIOTHH C YUETOM 3KOJOrMUYECKUX mocieactBuil ux npumenenus (I1K-3);
BJIa/ICHHEM OCHOBHBIMH METOJIaMU U MpHEMaMH MPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIEI0Ba-
HUH B cBOEl po(hecCHOHATBLHONW 00J1aCTH; CHOCOOHOCTBIO TPOBOJUTH CTAHJAPTHBIE U CEPTUU-
KAI[MOHHbIC UCIBITAHHS CHIPbs, TOTOBOM MPOAYKIIMK M TeXHOiorudeckux mporecco (ITK-9);
BJIa/ICHHEM IUIAaHUPOBAHUS IKCIEPUMEHTA, 0Opa0OTKHU U IPEICTaBICHUS MTOJYYEHHbBIX pe3yJibTa-
toB (ITK-10);
3nams: OCHOBHBIE MPUHIMUIBI OpPraHU3alMM OMOTEXHOJOTMYECKOrO IPOU3BOJCTBA, €r0
UEPAPXUUECKYIO CTPYKTYPY, METOABI OIIeHKH 3(h(HEKTUBHOCTH MPOU3BOICTBA; MPUHIIUIHAIBHYIO
cXeMy OHOTEXHOJIOTUYECKOTO TIPOM3BOACTBA; DJKOHOMHYECKHE KPUTEPUH  ONTHMH3ALUU
MPOU3BOJCTBA; OCOOEGHHOCTH  MOJEIHPOBAHMUS, MacIITaOUPOBAaHUS U  ONTHUMHU3ALUU
OMOTEXHOJIOTMUECKUX CXEM M TPOLIECCOB; OCHOBBI OMOTEXHOJIOTMH, OCHOBHBIE OMOOOBEKTHI U
METOABl PAa0OTHI C HUMHU;, OMOXMMHYECKHE, XUMHYECKHEe U (PU3UKO-XUMHYECKHE IPOILECChHI
[IPOTEKAIoUIe B OMOpeakTopax M Ha CTagusX NepepadOTKH, CBSI3aHHBIX C BBIIEICHUEM U
OYMCTKOM 1I€JIeBOrO TMPOJYKTa; 3aKOHOMEPHOCTH KHHETHMKHM pPOCTa MHKPOOPTaHH3MOB U
o0Opa3oBaHMsI IPOAYKTOB MeTa0O0JIM3Ma; MOAEIM pocTa M 0Opa3oBaHMsI IPOIYKTOB; METOJbI
KYJIBTUBHPOBAHMS; OCHOBBI SH3MMOJIOTMH, METOAbl MMMOOWIM3auu (EPMEHTOB M KIETOK,
MPUHIMIIBI UIMMYHHOTO aHallu3a; Ba)KHEHIIIME MPOU3BOJICTBA MPOMBIIUICHHON, MEIUIIMHCKOMH,
CEJIbCKOXO3SUCTBEHHOM,  DKOJIOTMYECKOM  OMOTEXHOJOTMH, OWOHAHOTEXHOJOTHH;  POJIU
COBPEMEHHOM OMOTEXHOJOTUU B PA3BUTHH COBPEMEHHOW 3HEPreTHKH, TEXHOJIOTHH BbIIEICHUS
METAJUIOB U3 PYA, JIETKON MPOMBIIIIEHHOCTH.

Ymemuw: ocymecTBasATh KyJIbTUBUPOBAHNE MUKPOOPIAaHU3MOB B a3pOOHBIX M aHa3pOOHBIX YCII0-
BUSX B Ta0OPATOpHUM; BBIACISTH MPOIYKTHl METa0O0IMU3MA U3 KYJIbTYPATbHOM KUAKOCTH U KIle-
TOK IPOAYLEHTa METOAAMH SKCTPAKLUHU, OCAXACHUS, HOHHOIO OOMEHa U YJIbTPAaKOHIEHTPUPO-
BaHMS; OCYILLECTBISATh KOHTPOJb COAEPKaHUS IIEIEBOr0 KOMIIOHEHTA B MOJYINPOJIYKTaxX, MONY-
YaeMbIX Ha OTAEIbHBIX TEXHOJIOTMUECKHUX CTaJUsIX; MPOBOJAUTH 00pabOTKY pe3ysbTaTOB M3Me-
pEHUll ¢ UCOJBb30BaHUEM MMAKETOB MPUKJIAAHBIX IPOrpaMM; UCIOIb30BaTh CTAHAAPTHI U JIpyTUe
HOPMATHBHBIE JOKYMEHTHI TIPU OIIEHKE, KOHTPOJIE KauecTBa U CEPTU(PUKALNU CHIPbSI U TTPOTYK-
[[UU; OTIPEENATh MapaMeTPhl ChIPbS M MPOAYKIIUU MIPH UX CePTU(PUKAIIMU; BEIOpATh palliOHAIb-
HYI0 CXeMy OMOTEXHOJIOIMYECKOI0 MPOU3BOACTBA 3aJaHHOTO MPOYKTa, OLIEHUBATh TEXHOJIOT -
4yecKyto 3()peKTUBHOCTH TPOU3BO/ICTBA.

Braoems: MeTonamMu OYMCTKM M CTEPWIIM3ALMM BO3/1yXa, KOHCTPYUPOBAHUS U CTEPHIIM3ALUU
MUTATEIbHBIX CPEJ; METOAAaMH MPOBEACHUS CTAHJAPTHBIX UCIIBITAHUH 0 OMPEIEICHUIO MOKa3a-
Tenel (PU3NKO-XUMUYECKUX CBOMCTB CBHIPhS M MPOIYKIIMU;, METOJIAMU TE€XHHYECKOTO KOHTPOJIS
10 COOJIIOZCHUIO TEXHOJIOTHYECKOH AUCHUIUIMHBI B YCIOBUSAX JIEHCTBYIOIIETO OMOTEXHOIOTHYe-
CKOTO IpPOM3BOJICTBA; METOJAaMH IUIAHUPOBAHMS, MPOBENEHUS U 00pabOTKU OMOTEXHOJOTHYe-
CKHX 3KCIIEPUMEHTOB.

3.Kpartkoe coaep:kanue TUCHUATITHHBI
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Beseoenue. CoBpeMeHHOE COCTOSIHUE W TEPCIEKTHBBI pa3BUTHs OuorexHonoruu. [Ipemmer
OMOTEXHOJIOTUH. XapaKTepUCTHUKA pPAa3IMYHbIX BHIOB OHMOTEXHOJOTMYECKOW MPOTYyKIUU
(MHUpOBOIf 00BEM MPOU3BOACTBA B HATYpPAJbHOM M JICHE)KHOM BBIPDAKEHHHM) M €€ OCHOBHBIC
MOTpeOUTEIH.

Mooyne 1. Memoowvt o6Ouomexmnonozuu. OcHoBHBIE OHOOOBEKTHI ~ OMOTEXHOJIOTHH:
MUKpPOOPTraHU3MbI, KJIETKM M TKaHU pPACTEHUIl, >KUBOTHBIX M YEJOBEKa, OMOKAaTaIu3aTophl.
MeTtoabl KOHCTPYUPOBaHUS MPOAYLEHTOB OMOJOTMYECKU aKTUBHBIX BELIECTB: CEJIEKIUS, METOJ
pexomOunanTHbIX JIHK, ru6punomuas texnomorus. CeipbeBas 0a3a OMOTEXHOJOTHU. TUIIOBBIC
TEXHOJIOTHYECKUE MPHUEMBl M OCOOEHHOCTH KYJIBTUBHUPOBAHHS MHKPOOPTaHM3MOB, KJIETOK WU
TKaHEeW pacTeHMi, >KUBOTHBIX M 4YEJIOBEKAa, IMOJyY€HHWE BHEKJIETOYHBIX W BHYTPHUKIETOUHBIX
NPOIYKTOB OMOCHHTE3a M OnoTpanchopmarmu B labopatopun U npousBojactse. OcobeHHoCTH
UMMOOUIIM3auH OMOOOBEKTOB U UX IPUMEHEHUE B OMOTEXHOJIOTHU. TUIIOBbIE TEXHOIOTUYECKUE
IpUEeMBbl U amnmaparypHoe opopMmieHHe CTaauil KylIbTUBHpOBaHUS (OMOCHHTE3a), MOIACP KaHUSL
acenTHYECKUX YCIOBUH, Temmneparypsl, pH cpensl u ap. mapaMeTpoB Ipolecca Ha TpedyeMoM
YPOBHE, TEIJIO- © MaCCOOOMEHA; CTaluil BHIACICHHUS U OYUCTKHU MPOIYKTOB OMOCHHTE3A.
TectupoBanue OMOTOTMYECKU aKTUBHBIX BEILIECTB 110 TUIIOBBIM CXEMaM, HaJeKHOCTH IpoIecca,
OXpaHbl  OKpYyXalolled cpeapl, KOHTPOJAS U  OE30MacHbIX YCJIOBMM  SKCIUTyaTallUu.
BcnomorarenbHble CTaAMM TEXHOJIOTMYECKOTO Ipoliecca W UX POiib B OMOTEXHOIOTUYECKOM
IIPOU3BOJICTBE.

CoBpeMeHHbIE MOAXOMbI K CO3MAHHUIO PECYpCO- U SHEprocOeperarimx TeXHOJIOTHH U

MaJIOOTXO/HBIX ITPOU3BOACTB.
Mooyne 2. Ilpomvimnennaa ouomexuonozusa. IlpousBoiacTBo Oenka OJHOKJIETOYHBIX
opranu3moB. [Ipo0nemsl u nepcnekTrBbl. [[poMblIIeHHbIE IITaMMBI-IIPOAYLEHTHI. TpeboBaHus,
MpeabsIBIsieMble K Ka4eCTBY TOTOBOTO MpoAykTa. bromacca mpOMBIIUIEHHBIX MUKPOOPTaHU3MOB
KaK ChIpbe IS [TOJIy4YEHUs IUPOKON TaMMBbl IPOJYKTOB Pa3IMYHOIO HA3HAUYEHUSI.

TunoBas cxema noixy4eHust pepMEeHTHBIX MPENapaToB Pa3IMUYHOrO Ha3HAYCHHUS.

TunoBasi cxema MONy4eHHS NEPBUYHBIX METAOOJINUTOB: AMMHOKHUCIIOT, OPTaHUYECKUX
KHUCTIOT, BUTaMUHOB. [IpuHIMOBI perynsnuu, oOeCHeurBaloOlIie CBEPXCHHTE3 MEPBUYHBIX
MeTabOIMTOB Ha MPUMEPE IPOMBILUIEHHBIX TPOAYLIEHTOB aMUHOKHUCIIOT.

TumoBass cxemMa NOMy4YEeHUS NEPBUYHBIX META0OIMTOB HA NpUMEpPe aHTHOMOTHUKOB
MEIMIIMHCKOTO0 Ha3HAYEHU .

Mooyne 3. Ocnognble Hanpagienus cO8PEMEeHHOI OUOMEXHON02UU

3.1. DKonocuueckas OGuomexHonoun. XapakTepucTUKa MPoOJIEM OXpaHbl U BOCCTAHOBIICHUS
OKpYXKarolllel Cpeibl C TOYKU 3PEHMsI HCIOJIb30BAaHUS OMOJIOTMYECKHUX METOJO0B. A’poOHBIE
IpoLEecChl OYUCTKM BO3JAyXa WU BOJbl. AHa’poOHBbIE MpoLEcchl NEepepadOTKH OPraHUYECKUX
OTXOJIOB, XapaKTepUCTUKA U IPUMEHEHHE Ouorasa.

3.2. Cenvckoxozaiicmeennana Ouomexunonocusa. TumoBas cxeMa TIOIY4YeHHs] I[penapaTroB
KOPMOBOTO HAa3HA4YEHUS: KOHIIEHTPATOB BUTAMMHOB, AHTHMOMOTHMKOB KOPMOBOTO Ha3HA4YeHMS.
[TpousBoacTBo mpeMukcoB. IIpon3BoaCcTBO MUKPOOHBIX MpEnaparoB JIJsl paCTEHUEBOACTBA: IS
3alIUThl PAacCTeHUH OT BPEIHBIX HACEKOMBIX; AHTHUOMOTMKOB NPOTUB KOPHEBOM THWIM U
MYYHUCTOH POCHI; OaKTEpUAIbHBIX YAOOPEHUH; CTUMYIISTOPOB POCTa PACTEHUN TOPMOHAIBHOMN
npupoabl. JlocTikeHUs: OMOTEXHOJOTMM B OOJIACTH CO3/1aHUSI CBOOOIHOTO OT BpETHOM
MUKpPOQJIOpbl TOCAJOYHOr0 Marepuaia (paccajbl) M TpaHCIeHHbIX pacTeHui. [IpoGmembl u
NIEPCIIEKTUBBI.

3.3. Huwesan ouomexnonozus. Konmernmuss ~ panpoHanbHOTO W cOaJaHCHPOBAHHOTO
nutaHus. [Ipogykuuss MHKpOOHMOJIOTMUECKOTO CHHTE3a ISl THIIEBOM NPOMBIIUIEHHOCTH:
MPOAYKTHI OEJIKOBOM, JUIMHUIHON U YIJIEBOJHOM MPUPOABI, Mpenaparbl OMOIOTMYECKH aKTUBHBIX
N00aBOK, COAEPIKALIMX CMECH AaMUHOKHCIOT, MENTHAO0B, BHUTAMMHOB M MHKPO3JIEMEHTOB;
MUIIEBKYCOBbIE J00aBKM; KOHLEHTPAThl W H30JATHl OEJNKOBBIX BEIIECTB; MPOU3BOJICTBO
nojicIacTuTeNneii-3aMeHuTeNeil caxapa; Nporu3BOICTBO KOHCEPBAHTOB (HU3MHA).

3.4. Meouyunckan oOuomexnonocus. BeeaeHue B MEAWIIMHCKYI0 OHOTEXHOJOTHIO.
Omnpenenenne MeAMUMHCKON  OuorexHomoruu. OCHOBHBIE  33Ja4d, KOTOpBIE  pelIaer
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MEIUIIMHCKass OuoTexHoiorus. OmInyne MEIUIUHCKUX OHOTEXHOJIOTUH OT MEIUIIUHCKUX
texHosorui. [Tousitue o 6noodwvekre. Knaccudukarus 61000bEKTOB.

[Tonsitre 06 ummyHosoruu. CucTeMa IMMYHHOTO roMeocTasa. [lorstrue 00 aHTUTeHAX U
anturenax. Ctpykrypa antuten. Kmaccudukanus antuten. EcTecTBEHHBIM M MCKYCCTBEHHBIN
uMMyHHTET. [loHATHE O peakuusx Y-rIo0yauHA. TEeXHOJOTHS TONYYCHHsS] MPOTUBOKOPEBOTO
mpernapara cepojaoruieckoil cnenuGuuHocTy (peakiuy arriOTHHALMN U TPEHUITUTAIIIH).

BBenmenne B COBPEeMEHHYIO HMMYHOOMOTEXHOJNOTHIO. KileTouHas  WHXKECHEpHs.
['mbpugoMHass  TEXHOJOTUS  TOJYYEHHS  MOHOKJIOHAJbHBIX  aHTUTeN.  Mcmonb3oBaHue
MOHOKJIOHAJIBHBIX aHTHUTEN JIJIsl OYMCTKH OMOJIOTUIECKUX JKUIAKOCTEH. IMMYHOCEHCOPBHI.

CoBpemeHHbIEe MPUBUBOUHBIE Npernaparbl. CoBpeMeHHas KiacCUpUKalus BaKIMHHBIX
npemnaparoB. MUKpOOHBIC KUBBIC BaKIWHBI. TEXHOJIOTHS TONTYYCHHS KUBBIX BAaKIIMH. YOUTHIC
BakKIMHbI. TeXHONOTUs MONy4YeHUS YOUTHIX BaKIUH. AHATOKCUHBI. TEeXHOJOTUS MOTyYEHHS
aHaTOKCHMHOB. ChIBOPOTOYHBIE ITPENapaThl.

[Ipemaparbl Ha OCHOBE >KUBBIX KYJIBTYP MHKPOOPTaHM3MOB. TeXHONOTrHsS MNOTy4YEHHS
npemnaparoB  HOPMO(MIOPOB, MPOOMOTHUKOB, MPEOMOTHKOB ¥ CHHOMOTHKOB. TpeGoBaHust K
HITaMMaM, HCIIOJIb3YeMbIM [UJIs HPUTOTOBJICHHUSI MPENapaToB Ha OCHOBE JKUBBIX KYIBTYD
MHUKPOOPTaHU3MOB.

3.5. buonanomexuonocusa. llpegmer W HUHCTpyMEHTapuil HAHOOMOTEXHOJNOTHH, OOIIas
XapaKTePUCTHKA, HWCTOPUS  PAa3BUTHSA, OCHOBHBIC  HAy4YyHbIC  HalpaBlIeHUs.  MecTo
HAHOOMOTEXHOJIOTHMH CPEeOud HayK eCTeCTBeHHOro mpoduis. YcTpoiicTBa MHUKpO- U
HAHOOMOMEXaHWKH, B TOM UHCJIC MOJICKYJIISIPHBIE MOTOPBI, HAHOPOOOTHI, OHOYMIIHI,
HAHOCEHCOPBI. AJpecHasi JOCTaBKa JiekapcTB. HaHOMMarHoCcTuka maroJoru4eckKuX COCTOSHUM U
uH(peKIuid, HaHOOMOCEHCOphl. HaHOCTPYKTypHpPOBAaHHBIE OHOCOBMECTHMBIC MaTepUaIbI,
UMIUTaTaHThl. MONEKyIsIpHbIE MaIlllMHbI, caMOCcOOpKa HAHO- U HAHOOMOCTPYKTYP, MOJEKYISIPHOE
MOJICIUPOBAHME ¥ AW3aiiH  (YHKIIMOHAJIBHBIX HAHOCTPYKTYp W HMX KOMIUIEKCOB C
ouononumepamu. MIMmmyHoxpomarorpaduyeckue TecThl, JoT-aHaIu3bl. [loTeHInanbHble PUCKU
OT WCIOJB30BaHMUs HAHOYACTUI] M HaHOMaTeprayioB. OCHOBHBIE (AaKTOPBI, 00yCIaBIUBAIOIINE
MOTEHIIMATbHBIE PUCKH OT UCIIOJIb30BAaHUSI HAHOYACTHUI U HAHOMATEPHAJIOB.

3.6. buozeomexmonozusn u ouoInepzemuka. lloustne o Owuoreorexnonoruu. Kparkas
XapaKTePUCTUKA OCHOBHBIX IPOIIECCOB OMOTEeOTEXHOJOTHH: OaKTepuaabHOE BbIIIETAYNBAHUE
XUMHUYECKHUX 3JIEMEHTOB U3 Py, KOHIIEHTPATOB U TOPHBIX MOPOJI, oboraiieHue pya, oOnocopomus
METaJJIOB M HEMETAIJIOB. MeToibl 0OphOBI ¢ METAaHOM B INAXTax. Y TUIU3AIUS YIIIEKUCIOTHI C
MOMOIIBI0  MUKPOOPTaHW3MOB. MUKpPOOMOIOTHYECKOE  TIPOU3BOJCTBO  BO30OHOBIISIEMBIX
WMCTOYHMKOB DJHEPTUU: HU3IIMX CIHPTOB, alleToHa, MeTaHa OMOKOHBEpCHEW OpPraHUYECKUX
OTXOJIOB U PACTUTEIBHOTO ChIpbhs. [lepcrekThBBI MPOU3BOCTBA Boopoaa. [Ipons3BoacTBO Tera
a’pOOHBIM OKHCIIEHUEM OPTaHUYECKUX BEIIECTB (OTXO/O0B).

4.00b€M yueOHOi THCIUIIIHHBI

Buel yue6HoM paboTh 3au. en. AK. yac.
O0mas TpyA0eMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IVIAHY 2,0 72
AyIUTOPHbIE 3aAHSITHS: 1,0 36
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 0,5 18
CaMoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHBI 0,5 18
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Buabl KoHTpOJIA:

3a4€T ¢ OLEeHKOI - -

IloaroroBka K 3K3aMeHy 0,5 18

AHHOTaUHs padoyeil MPOrpaMMpl JUCHUIIAHBI «OCHOBBI OMOXHMHUH U MOJIEKYIAPHOM
ounosnorun» (51.B.0/1.16)

1.Heap qucuumanHbl "OCHOBB OMOXUMHUHU U MOJICKYISIPHOW OMOIOTHH" - NaTh CTYNEHTY
BCECTOPOHHEE INPEACTABIEHUE O XHUMHMYECKOM COCTaB€é M CTPOCHMM >KHBOM KJIETKM Ha
MOJICKYJISIPHOM M HAJMOJIEKYJSIPHOM YPOBHSAX, O OHOXMMHYECKHMX TNPEBPALICHUSAX, B XOJE
KOTOPBIX 00pa3ylOTCsl BELIECTBA, COCTABISIONIME CTPYKTYPHYIO OCHOBY KJIETKH, KOAMPYHOIINE
OMOMH(OPMAINIO, BBIMOJIHSIOMIME PETYIATOPHYIO WM  KaTalUTHYeCKHe (QYHKIUH, O
OMOXMMHUYECKUX IPOLECCax, B XOJ€ KOTOPbIX KJIETKH Pa3HOOOpPA3HBIX OPraHU3MOB IOJYYaroT
SHEPTHUI0 M MPeoOpa30BhIBAIOT €€ U3 OJHOTO BUJA B JAPYyrHe, a TAaKXKe O MEXaHU3MaxX PETYIsuu
MeTalboaM3Ma, MOJJAEPKaHUsI TOMEoCTa3a W 3alUThl KJIETKM M OpraHu3Ma B LEJIOM OT
arpecCcUBHOTO BO3JCHCTBUS (PU3NYECKUX, XUMUYECKHX U OMOJIOTHYECKUX areHTOB OKpYXKarolei
cpeapl.

2.B pe3yabTrare u3y4yeHMs JAUCUMILIMHBI o0yyamouuiics 10 mporpamme
0akajaBpuaTa J0JIKeH: 00JajaTh CIEAYIOIMMU KOMIETEHLUSMH: BJIaJ€HUEM OCHOBHBIMU
METOAAMHM 3alUThl IPOU3BOJCTBEHHOIO IIEPCOHAJA U HACEJIEHUS OT BO3MOXKHBIX IOCIIEICTBUIM
aBapui, karacTpod, crtuxuiinbix Oeacteuii (OIIK-6); cmocobHOCTRIO OOecneunuBarh
BBINIOJIHEHUE TIPABMJI TEXHHUKH O€30MAaCHOCTH, IPOM3BOACTBEHHONW CaHUTApUH, MOXAPHON
0€30I1aCHOCTH U OXpaHbl TpyJa (ITK-4);  BnageHueM  IUIAHUPOBAHMS  SKCIEPUMEHTA,
00paboTKH ¥ MpecTaBlIeHHs oIy4eHHbIX pe3yabraro ([TK-10);
3uamv: CTPYKTypy W NPOCTPAHCTBEHHYIO OpraHM3alUi0 OEJIKOB, HYKJIEHMHOBBIX KHCIIOT,
YIJIEBOAOB, JIUMUAOB, HHU3KOMOJICKYSIPHBIX OHOPEryIsTOpOB M aHTUOMOTHKOB; OWOCHHTE3
OMONOIMMEPOB M MX MOHOMEPHBIX CTPYKTYPHBIX €AMHHI]; OCHOBHbIE OMOXMMHYECKHE IYTH
CHHTE3a BEIIECTB B KJIETKaX, OPraHU3alUI0 OMOCHHTETUYECKHX MPOIECCOB B KIETKAX dyKapHUOT
U IIPOKApUOT; NOHATHE O (PePMEHTAX, TEOPUIO (PEPMEHTATUBHOIO KaTajn3a, ClIoCOObI PEryisaLuu
AKTUBHOCTH (DEPMEHTOB; CTPYKTYpy OHMOJOTHUECKUX MeMOpaH; 0OMEH BEIIEeCTB U MPeBpaIIeHue
SHEpPruy B KJIETKE; OCHOBHBIE IPUHIUIBI OMOIHEPreTUKH, YTH U MEXaHU3MbI Peo0pa3oBaHUs
PHEPTUM B IKUBBIX CHCT€MaX; CTPOCHHE H COCTaB TeHOMa IMPOKAPHOTHYECKUX U
YKapUOTUYECKUX OpraHU3MOB; MOJIEKYISpHbIE MEXaHU3Mbl Iepeladyd  T'eHEeTHYECKOH
UHPOPMAINH; PEKOMOWHAIMIO TEHOB; MOJEKYJISPHBI WHCTPYMEHTApUil TEHHOW HHXXCHEPHH;
TEHETUYECKUE OCHOBBI 3BOJIOLMHM; OCHOBBl TEOPHUM HMMYHUTETa, MOHATHE OO0 aHTHUTENaXx,
MeXaHU3Max UX o0pa3oBaHus;

Ymems: onpenenats BO3MOXKHbIE TyTH OMOCHHTE3a KIIFOYEBBIX MHTEPMEAMATOB M 1IEJIEBBIX MPO-
JTYKTOB JJI  BBIOOpa ONTHUMAJIBHBIX YCIIOBUM OMOTEXHOJIOTMUYECKOTO MPOLIecca; aHaIu3upOBaTh
POJIb BHYTPUKIIETOYHBIX KOMIIOHEHTOB, OMOIOJMMEPOB U BBISABJIATH B3aMMOCBSI3b OMOXMMMYeE-
CKHX TIPOIECCOB B KJIETKE; OCYIIECTBIATH OTJCNbHBIE ()ePMEHTATUBHBIC PEAKINU, H3y49aTh KH-
HETUKY MPOTEKAIOLIero IMpEeBpallleHNs]; aHAIW3UPOBATh OTAEIbHBIC MYyTH MeTabolu3Ma M HUX
B3alMOCBS3b, PETYJALNIO; TPOBOAUTH 00pabOTKY pe3yabTaTOB U3MEPEHHMM C HCIOJIb30BAHHUEM
MaKEeTOB MPUKJIAIHBIX IPOrpam;

Braoemu: MeToaMu BbIIEICHHS M OYUCTKH PAa3IMYHBIX OMOMOIMMEPOB, EPMEHTOB; IPHEMAMHU
OTpeNieIeHUs] CTPYKTYpbl OHOJOTMYECKH AaKTMBHBIX COEJUHEHHUH Ha OCHOBE WX (HU3UKO-
XUMHYECKHX XapaKTePUCTHK; METOAAMH ONPE/ICICHUsI aKTUBHOCTH Pa3HOOOPa3HbBIX (DepMEHTOB,
NpOBEIeHUS] OMOXMMHYECKUX MpEeBpalleHui, OMOCHHTE3a OMOJIOTMYECKH aKTHUBHBIX BEILECTB;
METOJIaMH TUTAHUPOBAHMUS, MPOBEACHUS U 00pabOTKH 3KCIEPHMEHTOB; MpaBUJIaMu Oe30macHOn
paboThl B OMOXMMHUYECKOH JTa00opaTOpUH.

3.Kpartkoe coaep:kanue TUCIHUATITHHBI

Begeoenue. Vicropus pa3sutus Ouoxumuu. OnpeneneHus 00beKTOB U METOI0B n3ydeHus. CBs3b
C IPYTUMH JUCIUTUTMHAME. BHOMOIIEKYITBI, HX OCOOCHHOCTH M 3HAYEHUE /IS KU3HEIEATEIIbHO-
CTH OpraHu3Ma. MHOTOYpPOBHEBOCTh OpraHH3alMy U HepapXuyecKast CTPYKTYpa KHUBBIX CUCTEM.
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Mooyne 1. Cmpykmypa u 6uonozuueckue ¢pynxkyuu 6enxkos. epmenmol.

1.1. TlpocTpaHcTBEHHAsE CTPYKTypa OEITKOBBIX MOJIEKYT U €€ CBSI3b C OMOJOTHMYECKUMHU (YHK-
nusaMu. llepBuuHasi, BTOpUYHas, TPETUYHAs W 4YETBEPTHYHAs IPOCTPAHCTBEHHBIE CTPYKTYpPHI
MOJIEKYJIbl OeKa. Buibl HEKOBaJIEHTHBIX B3aUMOJICHCTBUN U MX BKJAJ B HOJJEp/KaHHE CTPYK-
Typbl MOJIEKYNbl Oenka. JIOMEHBI: MpPOCTpaHCTBEHHBbIE M (yHKUIMOHAIbHBIE. buonornyeckue
(GyHKLIMU OENKOB, POJIb AaMUHOKHUCIOTHOM MOCJEI0BATEIBHOCTH U POJIb MPOCTPAHCTBEHHOH Op-
raHu3anuu B obecrieyeHnH (QyHKIIMHM MOJIEKYIbI Oenka. [TpuMeps! 6eIKoB pa3aIrnyHON MPOCTpaH-
CTBEHHOM opraHu3anuu.

1.2. OcnoBsl 3H3UMONOrHH. CHucrematuka GepmeHToB. IIpocTeie u crnoxHble hepMeHTHI (amo-
dbepMeHThI), MyJIbTH(GEPMEHTHbIE KOMIUIEKChl. KodakTopbl: kKohepMeHTBI, MPOCTETHYECCKUE
rpymIbl, HOHBI MeTaiioB. Kiace okcumopeaykras, mpumepsl (hepMEHTOB 3TOrO Kilacca M KaTa-
IU3UpYyEeMbIX UMM peakiuid. Kinace Tpancdepas, npumepsl pepMEHTOB 3TOr0 Kjlacca U KaTalu3u-
pyembIx uMHu peakuuid. Kimace ruaponas, npuMepsl GepMEHTOB 3TOTO Kilacca U KaTallu3upyeMbIX
umH peakuuil. Kinace namuas, npuMeps! GepMEHTOB 3TOT0O Kiacca M KaTaJU3UPYyEMbIX UMM peak-
muii. Kimacc n3omepas, npuMeps! (pepMEHTOB ATOTO KJlacca M KaTAIU3UPYEMBIX UMH PEaKIUN.
Knacce nuras, npumMepbl GepMEHTOB 3TOr0 KJlacca U KaTalu3UpyeMbIX UMHU peakuuid. Oouue mno-
HATHS (pepMeHTaTHBHOTO Kataim3a. OCHOBHBIE MeXaHU3MbI (DEPMEHTATHBHOTO Karaim3a. AK-
TUBHBIA IIEHTp, LIEHTP CBS3bIBaHUS CyOCTpara, PerylsaTOpHBIA LEHTP MOJEKYIbl (epMeHTa.
depmeHT-CyOCTpaTHBI KOMILIEKC. OCHOBHBIE TOJOKEHUSI KUHETUKUA (PEePMEHTATUBHOTO KaTa-
au3a. AKTUBHOCTh (pepMeHTOB. BiusiHue QpU3MKO-XMMHUYECKHX YCIOBUH Ha CKOPOCTh (epMeH-
TAaTUBHBIX peakuuid. Perymsinus aktuBHOCTH (GepMeHTOB. IHTHOUTOPHI B aKTUBATOPHI (epMeH-
TaTUBHBIX peakuui. Buasl ”Hru6upoBanus. Ajmiocrepuyeckast peryJssius.

Mooyns 2. Buounghopmayuonnsie npoyeccol ¢ Kiemke: dOUOXUMUYECKUE OCHOBbL XPAHEHUS,
nepeoauu u peaiuzauuu Hacji1e0CmeeHHoNl uHpopmayuu.

2.1. Buasl u Ouonornueckue GyHKIMH HYKJICHHOBBIX KHCJIOT Y MIPO- U 3YKAPUOTHYECKHX Opra-
Hu3MoB. JIHK: ocobenHnoctu ctpoeHus u mnpoctpancTBeHHON cTpykTypbl. PHK: ocoGennoctu
CTPOEHHUSI ¥ POCTPAHCTBEHHOM CTPYKTYpHI pa3nuyuHbiX THoB PHK.

2.2. Peruukanus JIHK. OcHOBHBIE CTaguM W MEXaHM3M Ipoliecca, ydyacTBYIOLIHE (EepMEHTHI,
O0COOCHHOCTH Tpoliecca y mpo- u 3ykapuor. Permmukarus JJHK in vitro u ee mpakrtuyeckoe npu-
MEHEHHUE — NoJIMMepa3Has LenHas peakiys.

2.3. Penapanus JIHK. Mexanusm, yyacTByromue GpepMeHThl, 0COOEHHOCTH Ipolecca y npo- u
DYKapuoT.

2.4. Pexom6unauus JJHK. OcHoBHBIE BUABI 1 MEXAHU3M Ipoliecca, (PepMEHTHI, yYaCTBYIOIINE B
IpoLecce.

2.5. Tpanckpunuusa. OCHOBHbBIE CTAJUM U MEXAaHU3M IIpoliecca, Y4acTBYyIoIKe (GEepMEHTHI, 0CO-
OEHHOCTH Ipolecca y Ipo- U 3yKapuoT. [IpoliecCuHr NepBUYHBIX TPAHCKPHUIITOB B MPO- U dyKa-
puotnueckux kinerkax. CrutaiicuHr.

2.6. Tpancasiuus. OCHOBHBIE CTQAIMK U MEXAaHU3M IIpOLecca, yJacTBYIOIIME (pepMeHThI, 0COOEH-
HOCTH IIpoliecca y po- U 3yKapuoT. ['eneTnyecknii koj. belokCHHTEe3npyomuii anmnapar KieT-
ku. Uaruburops! Tpancusauu. [locTTpanciasiunonHoe cBopaunBaHue 0einkoBoi Mosekysl. [a-
nepoHsl. [locTTpancasunoHHast MOAUPUKALUS OETKOB.

2.7. IloHsATHE T€HAa B MOJIEKYJIIPHO OMOJIOTMUECKHX TepMHUHAx. ['eH Kak mociieoBaTelbHOCTD
nykieotuioB JIHK. OcHoBHas norma molekyispHOW Ouosiornu u ee HapyumieHus. OOpaTHas
TpaHcKpunTasa. Perymsius 6uocuHTe3a Oenka B KIETKax Mpo- U 3ykapuoT. Perymsauus TpaHc-
Kpurun, TpaHcisiuu. Teopust onepona. Ctpykrypa lac-onepona y E. coli.

2.8. ITonsiTve 0 reHeTnueckoi MHKeHepunu. Metonbl cekseHuposanust JIHK. MeTtoael kinoHupo-
Banus JIHK u monydeHuss pekoMOMHAHTHBIX IITaMMOB-TIPOAYIEHTOB NPAKTHMUECKH IIEHHBIX
OMOJIOTUYECKH aKTUBHBIX BEILIECTB.

Mooynw 3. Memabonusm.

3.1. IlonsaTus anabonu3ma, katabonusma u ampudoansma. OOMe NPUHIKITEI OOMEHa BEIIeCTB
Y DHEPIHHU Y KUBBIX CUCTEM.

3.2. Ilony4eHue 3HEpruu KiIeTKoi. MeTabonn3Mm yrieBoi0B.
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Kartabonu3m yrieBonoB. Paciierienue yrieBo10B B MUILEBAPUTEIILHOM TPakTe. AMHUIO-
JAUTHYECKHE (PEPMEHTBI, UX XapaKTePUCTHUKA.

AmnaspobHoe pacieruienue rimoko3sl. ['nukonus. Ilento3zodocdarnsiii nuki. Cybdcrpart-
Hoe (ochopmmpoBanne ADP. DHepretuueckuii 6amanc mporeccoB. CyMMapHbIE ypaBHEHUS
[JIMKOJIN3a, MEeHT030(ochaTHOro MuKiIa. Perymsanus rimkonus3a Ha ypoBHE T'€KCOKMHa3bl, (oc-
dbodpykTokuHa3bl, mupyBaTKEHA3kL. Perenepanus NAD®, posb nakTaTaeruaporeHasbl B 3TOM
nporecce. CupToBOE OpOKEHHE.

AspoOHBIN MeTaboIM3M nupyBaTa. MUTOXOHAPUU: CTPYKTYpa U dHEpreTuyeckue QyHk-
un. OKucnuTensHoe AekapOoKcuimpoBanue nupysara. CTpoeHrne MynbTU()EPMEHTHOTO THPY-
BaT/IErUIporeHa3Horo komiuiekca. CyMMapHoe ypaBHEHUE M SHEpreTHUYecKuil OanaHc mpouecca.
Perynsuus akTHBHOCTH NUPYBATAETUIPOr€HA3HOIO KOMILIEKCA.

Huxn numMoHHON KucaoThl. CymMmMapHOE ypaBHEHUE OKHUCICHHS aineTuia-CoA B LMKIIE
KpeOca u sHepreruueckuii 6ananc mpoiecca.

Oxkucnenne NADH u FADH2 B apixarenbnoit nenu. Conpspbkenue cunte3a ATP ¢ nepe-
HOCOM 3J1eKTpoHOB U npoToHOB 0T NADH u FADH?2 k MonexyisipHOMy KUCIOpOay. XeMHOOC-
Motuyeckas Teopuss Mutuenna. KoMIOHEHTBI AbIXaTeabHOM Lenu: (hIaBONPOTEUHBI, JKeIe30-
cepHbIe OeJKH, KO3H3UM Q, IUTOXpOoMBI D, ¢1, ¢, a, a3. Tonorpadust AbIXaTEeIbHBIX IEPEHOCUYUKOB
B peZloKc-1Ieny. DHepreTndeckuii 6ananc npouecca. O6pazoBaHue akTUBHBIX (GOPM KHUCIOPOAa U
CIIOCOOBI 3aIUTHI OT HUX.

®dotocunTe3. PoTOCHHTETHUECKUI anmapar pacTeHU U ero JoKalu3aluus B XJIOpOILIa-
crax. TemHoBas u cBeroBast craauu ¢porocunresa. Porocucremsl | u Il. O6pazoBanue ATP.
Pacmieruienue Bozbl, reHepanus MojeKkyssipHoro kuciopoaa. Cunres riokosbl. C3 u Cy4 pacre-
Husa. Ocobennoctu porocuntesa y C4 pacTeHuil.

buocunte3 yrneBonoB. ['nmokoneorenes. buocumuTes mommcaxapunoB. OOpa3zoBaHue
Kpaxmaja, IJIMKOTeHa.

3.3. Metabonu3m amMMHOKUCIOT. Katabonu3m aMuHOKHMCIOT. Jle3aMuHMpoBaHue, cyapba yrie-
POZIHBIX CKEJIETOB aMUHOKHUCIOT. CUHTE3 HEKOTOPBIX aMUHOKHCIIOT CEMENWCTBA ITyTaMUHOBOM U
acraparuHOBOM KHCIIOT, CEpHHA.

3.4. Metabonu3m HykiaeoTu10B. CUHTE3 IypUHOBBIX M MUPUMHINHOBBIX HYKJI€OTUI0B. Pacnan
HYKJICOTH/I0B, 00pa30BaHNE MOYEBOM KUCIIOTHI.

3.5. MeTabonau3M KUPHBIX KUCIIOT U JIUTIH]IOB.

Kartabonusm nmunupos. Jlunonutuueckue ¢epMeHTHI: numnasza, ¢ochonunaszpl, chUHTO-
MHUENTNHA3bl. DMYIBIHPOBAHNE KUPOB IMPH WX TEPEBAPUBAHUH B IHIICBAPUTEIHHOM TPAKTE,
POJIb JKEMYHBIX KUCIOT. KaTabomu3M KHUPHBIX KUCIOT. AKTUBUPOBAHHE KUPHBIX KUCIOT, POJIb B
sTOM npouecce aunia-CoAcuHrerasbl. MexaHu3M [-OKUCIIEHNS HACBHIIIEHHBIX )KUPHBIX KUCIOT C
YETHBIM YHCJIOM YTJIEPOJHBIX aTOMOB. OCOOEHHOCTH OKHMCIEHHUS KUPHBIX KUCIOT C HEUETHBIM
YHUCIIOM aToMoB yraepoaa. CymMmMapHOe ypaBHEHUE [-OKHCIIEHUS )KMPHBIX KUCIIOT, SHEpreTuye-
CKHUH BBIXOJ ITpoIiecca.

brocuHTe3 KUPHBIX KUCIOT U TPUALMITIINLEPOJIOB. brocunTes )kupHbIx kucioT. Ctpoe-
HUE KOMIIJIEKCa CUHTa3bl )KUPHBIX KUCIOT. MeXaHn3M HapallMBaHUs YIIepOIHON LEeMu KUPHOH
KucaoThl. [{uknnueckuil xapakrtep OMOCHHTE3a KUPHBIX KHCI0T. CyMMapHOe ypaBHEHHE OHMO-
CHHTE3a MaJIbMUTUHOBOM KHCIOTBHL. DHEPreTHUECKUe 3aTpaThl HA CUHTE3 )KUPHBIX KUCIOT. buo-
CUHTE3 TPUALWITIUIIEPOJIOB.

BuocunTes xonectepuHa M KEMYHBIX KHCIOT. buocuute3 xomecrepuna. OGpazoBaHue
u3oneHTeHuAndocdara — akTHBHON U30NPEHOUTHON €TMHUIIBI, YUaCTBYIOIIEH B CHHTE3€ XO0JIe-
CTepUHA M APYruX OMOJOTHMYECKH AKTUBHBIX COCAMHEHUH (KapoTHHOMIO0B, BUTaMuHOB E, K u
A). bruocuHTe3 KeITYHBIX KUCIOT.

3.6. B3aumMocBs3p mporieccoB aHaboaM3Ma M KaTaboiau3Ma, peryssius OMOXUMHUECKUX MyTeH.
Perynsmus merabonu3Ma myTeM M3MEHEHHs] aKTMBHOCTH M KonuuecTBa (epmeHToB. Cormaco-
BAaHHOCTh KJIETOYHOI'O MeTaboju3Ma C (U3MOJIOrMYECKMMH MOTpeOHOCTAMHU opraHusma. Bue-
KJIETOYHAs peryisius ropMmoHamu. Kiaccudukanus ropMmoHOB. MexaHn3M JIeHCTBHS TOPMOHOB
0eTKOBOM, MENTUIHOW MPUPOABI U MPOU3BOIHBIX aMUHOKHCIIOT. B3anMoaelcTBie ITHX TOpMO-
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HOB C peIeNnTopaMyu Ha MeMOpaHe KJIETOK. AJCHWJIATIIMKIa3a U 00pa3oBaHUE BTOPUYHOTO ITO-
cpennnka — CAMP. Ponp G-6enKk0B B TpaHCIYKIIMKA TOPMOHAIBLHOTO curHaia. CAMP — ammocte-
PUYECKHIA PEryIsaTop MPOTEHHKUHA3, YIaCTBYIOMUX B (GochHOpUIupoOBaHUU Pa3IMYHBIX BHYTPH-
KJIETOYHBIX OEJIKOB.

Mooyns 4. Buoxumus ummynumema.

[Tonsitue ummyHnutera. Mcropus uzydyeHuss UMMyHUTETa. Bubl HMMYyHUTETA: BPOXKICHHBIN (He-
cnenupuIecKuii) U npuoOpeTeHHbIN (cnenuduueckuil) UMMYHUTET. THUIIBI UMMYHHUTETA: KIle-
TOYHBIN U TyMOpaibHbId. CTpOEHHE UMMYHHOM CUCTEMbI, OPraHbl UMMYHHOUM CHCTEMBI, KJIETKH,
Y4acTBYIOIIME B UMMYHHOM OTBETE. AHTUIE€HBI U UX CBOMCTBA. AHTUTENA: KJIACCHI, IPOCTPAHCT-
BEHHOE CTPOEHUE, BBINONHsAEMbIe (YHKIIMU. MexaHu3Mbl 00pa30BaHUsI AaHTUTEN U KJIETKH, yda-
CTByIOIIIKE B mporecce. Teopus kIoHambHOU ceneknuu. [IpuunHa paznooOpasust antuten. Kie-
TOYHBI UMMYHHUTET. MeXaHU3M BOCHAIUTENBHOTO mporecca. @epMeHThI U KJIETKH, Y4aCTBYIO-
[IFe B 3allMTE OpraHu3Ma OT OMOJOTUYECKON arpeccuu. IMMyHOIOTHYECKHE MPOOIeMBbl TPaHC-
IUTAHTAllMK OpraHoB M TKaHed. Hapymenus paboTbl UMMYHHON CHCTEMBI: ayTOMMMYHHBIE 3200-
JICBaHUS, TUTIEPYYBCTBUTEILHOCTD, UMMYHOIC(DUITUTEI.

4. O0béM y4eOHOH JUCIHIINHBI

Buer yue6HoI paboThI 3au. en. AK. y4ac.

O01as TPyA0€eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
AyIMTOpHBIE 3aHATHS: 25 90
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 1,0 36
[Tpaktnyeckue 3ausus (JI13) 1,0 36
CamocrositesbHasi padora (CP): 0,5 18
CaMoCTOsITEIbHOE U3YUYECHHE PA3/IeI0B AUCIUIUIMHBI 0,5 18
Buabl KOHTpOJIA:
3a4éT ¢ omeHkKoM - -
IloAroToBKa K IK3aMeHY 1,0 36

AHHOTaNMsA padoyeii MPporpaMmpl JUCHUILIHHBI «dKoyorus» (b1.B.0OJ1.17)

1.Henp auCHMIJIMHBI «OKOJOTHS» - O3HAKOMIICHHE CTYICHTOB C OCHOBHBIMHU

HOJOKEHUSIMH  OOIEH SKOJIOTHH, CTPYKTYpe M MEXaHHW3MaX B3aMMOJEHCTBHS OTJENbHBIX
OpPTraHU3MOB KOCHCTEM, B3aMMOCBSI3H KUBBIX OPraHU3MOB, ()OPMHPOBAHUM TPEICTABICHUS 00
OpraHu3aluy MPUPOBI, KAK PE3YNbTaTe JUIMTENbHBIX YBOJTIOIMOHHBIX POILIECCOB.

2.B pesyiabTare M3yyeHHMsl TMCHHUILUIMHBI 00y4yaloluiicsi Mo mporpamme OakaJiaB-

puaTa 0JKeH: 007a1aTh CIEAYIOIIMMUA KOMIIETEHIIUSMH: BIIQJICHUEM OCHOBHBIMH METOIaMHU
3alIUTHl TPOM3BOJICTBEHHOTO TIEPCOHANA M HACEJICHUS OT BO3MOXHBIX TIOCIEICTBHIA aBapHid,
katactpod, ctuxuitaeix 6enctuii (OITK-6); crtocobHOCThIO 00ECTICUYHBATE BHITOIHEHUE TTPABUIT
TEXHUKNA O€301acCHOCTH, TPOU3BOJCTBEHHOW CAaHUTAPUH, TMOKAPHOH OE30MAaCHOCTH M OXpPaHBI
tpyna (I1IK-4); BnageHneM miIaHUPOBAHUS SKCIIEPUMEHTa, 00paOOTKH M MPEJCTaBICHUS TOTY-
4yeHHbIX pe3ynbTatoB (I1K-10);
3uamb:  OCHOBHBIE  3aKOHOMEPHOCTH  (YHKIMOHUPOBaHMS Ouocdhepbl U  YEJIOBEKa;
OKOJIOTUYECKHE OCHOBBI  JBOJIIOIHH; 100ambHBIE  TPOOJIEMBI  OKPYKAIOWIEH — CpeIbl;
HKOJIOTUYECKHE HPUHIMIBI PAllMOHAIBHOTO HCIHOJIb30BaHUS MPHUPOAHBIX PECYpPCOB; MPUEMBI
BOCCTAHOBJICHHSI ~ 3arps3HEHHBIX  OKOCHCTEM; METOJbl  IMPEJOTBPALICHUS  3arps3HEHUS
OKpY>KaroIen cpespl.
Ymems: ompenensiTe poyib OTASNBHBIX OMOJOTHYECKMX BUIOB B OKOCHCTEMax; OIEHHBATH I10-
CJIEZICTBUS HApyIICHHs CTAOMIBHOCTH HKOCUCTEM; AaHAJIM3UPOBATh MOCIEICTBHS TEXHOT€HHOTO
BO3/ICHCTBUS Ha BOJHBIE SKOCHUCTEMBI; aHAIM3UPOBATH MOCIEICTBHS TEXHOT€HHOTO BO3ICHCTBHUS
Ha TOYBEHHBIE KOCHCTEMBI; OIEHMBATh IOCJIEACTBUS 3arpsA3HEHHs] BO3IYIIHOro OacceiiHa,
pacCUYMTHIBATh 3aTPaThl Ha MPUPOJOOXPAHHYIO NESTEIHHOCTD, SKOJOTHIECKAN yIiepd W HKOIIO-
ro-3KOHOMHYECKHH 3P PeKT.
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Brademw: mippeMamu aHajdn3a BO3ACHCTBHS TEXHOT'CHHBIX (PaKTOPOB HAa OOBEKTHI OKPYKaAIOIIECH
Cpezbl; METOAAMHU OLICHKH JIMarna30Ha CTaOMIIBHOCTH YKOCUCTEMBI; METO/IaMU OIIPEIEIIEHUS AeC-
TaOWJIN3UPYIOIIEr0 BHEIIHErO BO3JEHUCTBUS Ha OOBEKTHl OKPYXKAlOIIEH Cpeibl; METOIaMU 3KO-
JIOTMYECKOro o0ecreyeHus IPOU3BOICTBA; METOJaMH MHIKEHEPHOM 3allluThl OKpYXKarolei cpe-
JTBL.

3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

Beeoenue.

Beenenue B kypc. @opmynupoBka neneil u 3amad Kypca. OCHOBHBIE TEPMHMHBI M IIOHSTHS.
Okonorust Kak Hayka. Mcropusi paszButus skonorud. OOBEKT, MpenIMeT HAyKd SKOJIOTHH.
3Ha4eHHE HKOJIOTUM B HAIIY JIHU.

Mooyns 1. Ocnosenvle npunyuUNbl OPeAHU3AUUU U QYHKUYUOHUPOBAHUA IKOCUCEM.

[Tonsitue 6uocdepsl. OnpeneneHue, TpaHullbl, dBoONU Ornochepsl. Yuenue B.Bepnanckoro o
O6uocgepe. DKocucTema: OMNpeAeNeHHe, COCTaB CTPYKTypa. Poib JKMBBIX OpPraHu3MOB B
opraHusaiuu U (QpyHKIMOHMpPOBaHUM Ouocdeprl. DYHKIHMOHUPOBAHHE HSKOCUCTEM: IEPEHOC
SHEPrMM M BEUIECTBA I10 MMILEBBIM LENAM, IPOAYKTUBHOCTb O3KOCHCTEM, 3BOJIOLUSA U
U3MEHYUBOCTh HKOCHCTEM, CTaOMUJIBHOCTh M YCTOHYHMBOCTb 3SKOCHUCTEM, CAMOOYMIIAIONIAS
CIIOCOOHOCTD 3KOCUCTEM. MUHepallbHOE TUTaHUE PACTEHUI KaK OCHOBAa KPyroBOpPOTa BEILLECTBA,
a3oT(duKcays KIyOeHbKOBBIMU OaKTEPUSMH, POJIb SHEPIeTUUECKUX MEXaHU3MOB (DOTOCHHTE3A.
OcHoBbl Teopun nonynsauuid. [locienoBarenbHblil npolecc yCI0KHEHUS MOJIeNIel aBTOXTOHHOM
JUHAMHUKU TONYJIALMNA: OT Manpryca 1O HEIMHEHHBIX MOJENEH C M3MEHEHUEM IapaMmerpa
CaMOMHTUOMPOBAHUS KaK (YHKIUHU YUCIEHHOCTH, OM(PYPKAMOHHBIX MOJIEJICH ¢ 3ama3/IbIBAHNEM
U TUCKpeTHBIM BpemeHeM. [Ipencrasnenust o cooOuiectse. [IMHaMuKa MOMYISLUI M MPOCTBIX
COOOIIECTB C TO3MIMK TEOpUH KojeOaHwii. Mogjens aBrokoneOanwii. IIpencraBneHue o
dakTOopax cpenpl € TOApa3eleHHEeM MX Ha (DAKTOpbl BEIIECTBEHHO-PHEPIETHUUECKUX U
UH(POPMAITMOHHBIX OTHOIIEHUH. PaBHOBECHAs MOETb IeiiCTBHS (haKTOPOB Ha JTFOO0H OOBEKT.
AHTpONOreHHOE BO3/EHCTBUE Ha Ouocdepy: BO3JeHCTBUE HA MPHUPOJHBIE HKOCUCTEMBI,
UCTOYHUKHU 3arps3HEHUs OKPYXKAWoWEeH cpenpl, Ouonorumueckue (akTopbl 3arps3HEHUs
IIPUPOIHBIX CpPEL.

3aKoHOJATeIbHbIE M HKOJIOrO-3KOHOMUYECKHE MEXaHU3Mbl peaju3aluu MPUPOT0OXPAHHBIX
MEpOIPHUATHIA.

Mooyne 2. I'nobanvubsle IKon02uUecKue nPoodIembol.

OKOJIOTHYECKHE KPU3KCHI B HcTopuu 3emin. [ToHATHE «paninoHaIbHOE IPUPOJOTIONB30BAHNUE» U
«oXpaHa npupoab». AKTyaJabHbIe TPOOIEMBI SKOJIOTUH B HALLU JIHU.

Jemorpaduueckass UCTOpUs uesloBedecTBa. POCT UMCIIEHHOCTHM HaceleHHMsl 3€MHOro Iuapa.
@axTophl BIAIOIIME HA CMEPTHOCTh U POXKIAEMOCTh U B LIEJIOM Ha JUHAMHKY UYHCIEHHOCTH
moneit. OcoGeHHOCTH JleMorpaduueckoil CUTyallud B NMPOMBIIUICHHO Pa3BUTHIX CTpaHaxX U B
pa3BHBarOIIMXCs cTpaHax. Mozaenu pocTta YMCIEHHOCTH HaceNeHUs! 3eMIIM: HENPEPBIBHBIN POCT,
CUTMOUJAJIBHBIA POCT, BBIXOJ| 3a Mpenenbl M KojaeOaHWs, BBIXOA 3a Mpelesbl M KOJUIAIC.
buonornueckne MexaHu3Mbl peryisluy YUCIEHHOCTH BUIA.

Atmocdepa. OOmas xapakrepuctuka armochepsl. I[IpUYMHBI W HCTOYHUKH 3arpsi3HEHHUs
arMoc(eppl.  YcIoBHs, ONpEAENSAONIMe YPOBEHb 3arpsA3HEHHs] BO3AYLIHOrO OacceliHa.
HeOnaronpusiTHele METEOyCNOBHs, TeMmmeparypHas UHBepcuss M cMmor. CMor JensHoM,
JOHJOHCKMM u (¢doTroxuMudeckuil. XHUMHYECKHE pEAaKIUHM U NPEeBpAIICHUs] BEUIECTB B
armocdepe.

Crparocdepnsiii 030H. buocdepnpie dyHknuu crparocgepHoro o3oHa. «(O30HOBAS BIPay.
MexaHnusM paspylieHuss 030HOBOro ciosi. O30HOBBIM Kpu3uc W MOHpeanbCKHil JOroBOP.
Kucnotueie ocanku. BinusHue KUCIOTHBIX OcalKkoB Ha sKocucreMmy. [nbens jgecoB CeBepHOTo
MOJTyIIAPHsl, IKOJIOTHYECKUE U SKOHOMHYECKHE MTOCIIECTBHS.

Atmocepa u knumar. Knumarnuyeckue H3MEHEHHMs] B MPOLUIOM 3eMJd. AHaIU3 MPUYUH
U3MEHEHUs1 KJIMMaTa: KOHIIEHTpalus NapHUKOBBIX Ta30B B arMocdepe; KOHIEHTpauus
Tporoc(epHbIX a3po30Jeil; COoNHEYHAass W BYIKaHUYECKas aKTUBHOCTb; alepuoIudecKue
Kojie0aHusl B cUCTeMe aTMoc(epa-oKkeaH.
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CoBpeMeHHBIE TIPOOJIEMBbI HEXBAaTKH JHEPrOHOCUTENCH M IMYyTH HX pemeHus (OHOTOIUIHBO,
MCIIOJIb30BaHNE COJIHEUHOM HEPTUU U JIp.).

[Tpo6ieMbl TEXHOTEHHOTO 3arpsS3HEHUS OTAEIBHBIX IKOCHCTEM. DKOJIIOTUYECKHE KaTacTPOQBI.
Mooyns 3. Beeoenue 6 ykoouomexnono2uro.

[TpobnemMsbl 3arps3HEHUsT OKPYXKAIOIIEH Cpelbl U SKOJIOTHYECKHUE TOCTESACTBHSL.

Bonuble pecypchl: HCTOYHHKM 3arps3HEHHMs] W TOCIEACTBUS. BoccTaHOBIeHHE BOIHBIX
IKOCUCTEM. MeToAbl BOCCTAHOBICHHUS SKOCHUCTEM o03ep M BomoxpaHwmiuil. [IpemorBparnenue
sBTpoduKamu, 60ppda ¢ 3ausieHneM, 60pb0a ¢ 3arpsA3HEHHEM OPTaHMYECKUMH KCEHOOUOTHKAaMU
U TSDKEJIBIMHM METaJJIaMH, YCTPAaHEHHE TEIUIOBOTO 3arps3HEHUs], OYMCTKA BOJHBIX Cpel OT He(pTu
U HedTEenpoAyKTOB, OT TSDKEIBIX METAUIOB U PAaJUOHYKIUAOB. OYUCTKA CTOYHBIX BOJ:
dusnueckue, GU3NKO-XUMUIECCKUE U OMOJIOTUICCKUE METO/IBI OYMCTKHA CTOYHBIX BOJI.

[ToyBa: MCTOYHUKM 3arpsi3HEHHS] U TOCJIeACTBUS. buopemenuanus mouB: HEOHMOJOTHYECKHE
METO/Bl M TEXHOJOTUM peMeAualnud (U3BICUEHUE U 3aXOpOHEHHE, (UKCHPOBAHUE U
cTabuiamn3anus, (dhpakMOHUPOBAHUE, TepMooOpaboTKa, JIeCTPYKTUBHAS OYHCTKA),
OuoI0ruuecKue (camoouuiieHue, OMOCTUMYIMPOBAHUE, OnoayrMeHranus,
OMOKOHIICHTPUPOBAHUE M JIOKaJIM3alus, OHOBBIIIEIaYMBaHIE, 00paboTKa KOMIOCTUPOBAHUEM,
o0paboTka B OMOpeakTopax) U KOMOMHHPOBAHHBIC METOJbI, MCIIOIH30BAHHE OHMOIIPEIIapaToB.
CpaBHeHHE METONIOB peMeaualuu. buomormyeckas O4MCTKAa U J1€30[0palMs Ta30BO3IYIIHBIX
BbIOpOCOB. [lepepaboTka opraHMYecKux OTX0I0B (MUKPOOHOIOTHYECKas mepepaboTka OTXO0B B
KOPMOBBIE MPOJYKTHI, CUIIOCOBaHUE, KOMIIOCTUPOBaHUE, adpoOHas crabmin3aius, aHa3poOHoe
cOpaxMBaHME W  METaHOTCHepauus, OHOKOHBEpPCHs B  TOIUIMBO,  OWOymoOpeHwus,
BEPMHUKOMIIOCTUPOBAHHUE).

3arpaTbl Ha TPUPOAOOXPAHHYIO JCATEIBHOCTh, OSKOJOTHUECKHH ymepd ¥ JKOJIOro-
SKOHOMHYECKUH AP (DHEKT.

4.00bEM yueOHOH THCHMILIUHBI

Buner yue6HoI paboTh 3au. en. AK. y4ac.

O01mas TPyI0eMKOCTh JHCHHUILVINHBI 110 Y4eOHOMY INUIAHY 4,0 144
AyYAUTOpPHBIE 3aHATHSL: 15 54
Jlexmu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 1,0 36
CamocrositenbHas pabdora (CP): 15 54
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 15 54
Buabl KOHTpOJIA:

3a4yéT ¢ oneHKoMn - -
IloaroToBKA K IK3aMeHYy 1,0 36

AHHOTanus pado4yeil NporpaMmMsl JMCOUIIMHBI «/IaGopaTopHbie padoThl 0 GpU3NYECKOM
xumum» (b1.B.O/1.18)

1. Heap AMCHUIUIMHBI — 03HAKOMHUTH M PAcKpPhITh BO3MOXHOCTH OCHOBHBIX 0a30BBIX JKC-
NEPUMEHTAIbHBIX METOJIOB (PU3NUECKON XMMUU, HAYYUTh CTYJIEHTA BUJIETh 00JIACTU U MPEIEIIbl
IIPUMEHEHHUS 3TUX METOJOB MCCIIEOBAHUS, YETKO MOHUMATh MX NMPUHLIMIIAAIbHBIE BO3MOXKHO-
CTH U OTPAaHUYEHUS IIPU PEILICHUU KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 33/1a4.

2.B pe3yabTrare M3y4eHHMs AUCHHUILVIMHBI 00y4alOUIMICHA MO mporpamMme 0akajas-
pHaTa J0JIKeH: 00a1aTh CIEAYIOUMMUA KOMIETEHIUSAMU: CIIOCOOHOCTBIO U TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B MPO(ecCHOHANbHOU es-
TEIbHOCTH, IPUMEHSITh METO/Ibl MATEMATUYECKOTO aHAIN3a U MOJCIUPOBAHHUS, TEOPETHUECKOTO
U skcrnepuMenTanpHoro uccinepoBanus (OITK-2); roTOBHOCTBIO HCHOJIB30BATH COBPEMEHHBIE
MH(OpPMalLMOHHBIE TEXHOJIOTMH B CBOEH MpodeccHoHaNbHON 00JacTH, B TOM 4Hcie 0a3bl JaH-
HBIX U MaKeThl MpUKIaaHbIX nporpamm (ITK-11).
3nams: IPUHIUIBI paOOTHI M CXEMbI UCIIOJIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK; BO3MOKHOCTHU
METOJI0B CIIEKTPOXUMHHM JJISl IPOBEIEHUS KAUECTBEHHOTO M KOJIMYECTBEHHOIO aHAJIN3a XUMHUYE-
CKHUX CHCTEM, OIpeAeNeHUs] TePMOAMHAMHYECKHUX CBOMCTB XMMHUYECKHX BELIECTB; KOHJIYKTO-
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METPUYECKUN U MOTEHIIMOMETPUUECKUN METO/Ibl HaXO0XKICHUS TEPMOJIMHAMUYECKUX XapaKTepH-
CTHK DJICKTPOJMTOB (aKTUBHOCTEH M KOA(DPHUITMEHTOB aKTUBHOCTH, KOHCTAHTHI JTUCCOIMAIINH,
TEPMOJMHAMHYECKHUX XAPAKTEPUCTUK PEAKINN); (PU3NKO-XUMUYECKUE METOIBI UCCIICTOBAHMS U
aHanm3a (pa3oBbIX PAaBHOBECHW B OJHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaX, IyTH MOCTPOCHUS
(ha30BBIX TUATPAMM COCTOSTHUS; SKCIIEPUMEHTAIBHBIC METO Il M3YUCHHUSI KHHETHUKN XUMUYECKUX
peakIuii, crocoObl OompeeIeH!sT KOHCTAHT CKOPOCTEH U MOPSAIKa XUMHUYCCKUX PEaKIUi. KaJlo-
PUMETPUYCCKUE METOMBI OMPEIEICHHUS TEIUIOEMKOCTH, TETUIOBBIX dPQPEKTOB U APYTUX TEPMO-
XUMUYECKHX CBOMCTB M3y4aeMbIX OOBEKTOB.

Ymems: NpUMEHATh TEOPETHUECKHUE 3HAHUS M SKCIIEPUMEHTAIbHBIC METOBI UCCIEAOBAHUS (H-
3MYECKOM XMMHUHU TPU pelieHHHd NpodeCcCHOHATBHBIX 3a1ad; COpMYIUPOBaTh MpoliIeMy H
000CHOBaTh BBIOOP IKCIIEPUMEHTAILHOTO METO/Ia MCCICIOBAHUS, TOCTABUTH S U 33J[a4d U
HaMETUTh MYTH WX JOCTHXKCHHS; MPOBECTH MAaTEMaTHYECKYI0 00pabOTKYy 3KCIIePUMEHTaIbHBIX
JaHHBIX Ha 0a3e TEOPEeTUUYECKUX 3HAHUH MO (PU3MUECKON XMMHM; TIPECTABISTH TaHHbIC Tabopa-
TOPHOT'O HMCCIIEOBaHUs B rpaduieckoil ¢opMe U Ha OCHOBE TOJYUYCHHBIX 3aBHCHMOCTEH OIpe-
JIESATh COOTBETCTBYIOLIME TEPMOAUHAMUYECKUE U KHHETUYECKUE XaPAKTEPUCTUKU XUMUUYECKOU
CHUCTEMbI 1 XUMHUYECKOTO IMPOIIecca; MPOBOIUTh aHAIN3 U KPUTHYECKU OLICHHBATH TOJyUYCHHBIC
IKCIIEPUMEHTAIbHBIC JaHHBIC, 0000IIaTh W JIeIaTh 00OCHOBAaHHBIC BHIBOJIBI Ha 0aze MpOBEIEH-
HBIX OIIBITOB.

Braoems: KOMIUIEKCOM COBPEMEHHBIX 3KCICPUMEHTAIBHBIX METOJOB (PH3UYECKONW XHUMHUHU IS
pEIICHUST KOHKPETHBIX HCCIIEI0BATEIbCKUX 3a7a4; dKCICPUMEHTAIBHBIMA METOJaMH HCCIIE/O-
BaHMS COCTOSIHUSI XMMHUYECKOTO PABHOBECHS M KMHETHKM XMMHUYECKOTO Ipoliecca; MmpueMaMu
00pabOTKU MOJTYYSHHBIX OMBITHBIX JAHHBIX JUIS BBISIBICHUS U YCTAHOBJICHHS B3aMMOCBS3€il Me-
Ky TEPMOAMHAMUYECKUMH CBOMCTBAMHU M (DU3MYECKUMHM MapaMeTpaMu IMpOoIecca; 3HAHUSIMHU
OCHOBHBIX 33aKOHOB (DM3MYECKON XHMMHUU JJIs COJEP>KAaTEJIbHON HHTEPIpPETalud MOTy4EeHHBIX
AKCIIEPUMEHTAIIbHBIX PE3YIbTaTOB.

3.KpaTkoe comepkanue TuCHUTITHAHBI

[IpumeHeHHe METOM0B (DU3MKO-XUMHUYECKOTO HCCIICIOBAHUS JUISL ONPEICICHHUS TePMO-
JTUHAMHYECKUX U KUHETHYECKUX XapaKTePUCTUK XUMUUYECKUX CHCTEM.

Cnekmpoxumuyeckue memoovl ucciedosanusn. KauecTBeHHbIN aHAIU3 BeliecTBa (OI-
peneneHne MeXbAACPHBIX PACCTOSHUN, MOMEHTOB MHEPLUU MOJIeKy). OmnpeeneHne KoITuecT-
BEHHBIX XapaKTEPUCTUK (CTENEHU JUCCOLUAINHA U KOHCTAHTHI TUCCOIUAIIUN DJIEKTPOIUTOB, TE-
MJIOEMKOCTH BEILIECTBA).

Inekmpoxumuyeckue memoowl ucciedosanusn. Konoykmomempusa. Onpenenenve KoH-
CTaHTBHI AUCCOIMAINK CIa00TO PIEKTPOIUTA, CTENEHH IUCCOLMAIINH, IIEKTPUIECKONH TTPOBOIH-
MOCTH TIp¥ O€CKOHEUHOM pa30aBICHUU KOHIyKTOMETpuueckuM meTojoM. IloTeHumuomeTpus.
OrnpezenieHne TEPMOJIUHAMUUECKIX XapaKTEPUCTUK XUMUUECKON peakiuu ( AH o ArGo, ArSO),

TemmeparypHoro koddduuuenta DJC (dE® / dT ), craugapraoii DJIC (E®), u3ydeHue BIUSHUS

100aBOK Ha MOTEHIUAI ANEKTPO/aA.

®Daszoeo0e pasnosecue ¢ 0OHOKOMNOHEHMHbIX cucmemax. Du3uKo-XumuuecKuil ana-
au3. VI3yueHne 3aBUCHMOCTH CBOMCTB CHCTEMBI OT €€ cocTaBa. Kpusble oxnaxzaeHus. Onpene-
JIEHHE COCTaBa ABTEKTHYECKOM cMecH. [locTpoeHre auarpaMm KAMNEHUs U IHarpaMm IUIaBKOCTH
JUTst OMHApHBIX cucTeM. OrpaHuyYeHHast pACTBOPUMOCTD B TPEXKOMITOHEHTHBIX CUCTEMaX.

Xumuueckoe pagnogecue. OnpejerieHne KOHCTaHThl XMMHUYECKOTO PaBHOBECHS U Tel-
n0Boro 3¢ hekTa XUMHUECKON peakiMy Ha IpUMepe peakiiuid pa3ioKeHHs.

Tepmoxumusn. Kanopumempusn. OnpeneneHue TEMIOEMKOCTH BEIIECTB KaJOpUMETpUYe-
CKUM METOJIOM.
4.00bEM yueOHOH THCHUIIUHBI

Bupl yaeOHOM paboTh 3au. en. AK. yac.
O01as TPYA0€eMKOCTh THCHUILIHHBI 110 Y4€OHOMY IJIAHY 2,0 72
AyIMTOPHBIE 3aHSITHS 1,0 36
Jlextuu (Jlek) - -

83



JlaGopaTtopusie 3anstus (JI3) 1,0 36
CamocrosiTeabHas padora (CP): 1,0 36
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 1,0 36
Buabl KOHTPOJIA:

3a4€T ¢ OLeHKOoM + +
IloaroToBKa K 3K3aMeHy -

AHHOTanus padodeii mporpamMmbl JucuumInnbl «bnodusnyeckas xumusn» (61.B.0/1.19)

1. Heab aucHMIIMHBI — (GOPMUPOBAHUE KOMILUIEKCHOTO MpEACTaBIE€HUs 00 OpraHu3aluu
KUBOM M HEXHUBOW HPUPOIABI B COOTBETCTBUM C COBPEMEHHBIMH JIOCTM)KEHUSMU HAyKd U
TexHUKH. OCO3HaHME B3aUMOCBS3€H B IIPOLECCAaX, NPOTEKAIOUIMX B KIETKaX MHUKPO- H
MaKpOOPTaHU3MOB, HX B3aHMMOCBS3AX, MECTe OMOJIOTUYECKMX OOBEKTOB B IpoLeccax
IIPEBPALICHMs BELIECTBA U DHEPIUM B npupoze. 1o okoHYaHMM M3yd4eHHs Kypca U YCIEIIHOM
C/1auy 3a4eTa CTYACHTHI JOJDKHBI UMETh TOJHOE MPEICTaBIeHHE O (PU3NKO-XMMHUYECKUX OCHOBAX
HauOojiee 3HAYMMBIX IPOLIECCOB, NPOTEKAOUIMX B MHUKPOOHOM KIETKE MU €€ OTAEIbHbBIX
CTPYKTypax.

2.B pe3yabTare M3y4eHHsi JUCUMILIMHBI 00y4Yalouuiicsi Mo mporpamme OakajiaB-
pHuaTa J0JIKeH: 00J1aJlaTh CIASAYIOIUMU KOMIIETEHIUSMU: CIIOCOOHOCTBIO MCIIONIb30BaTh 3Ha-
HUS O COBPEMEHHOM (pM3NYECKOil KapTHHE MUPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHO-
CTSIX, CTPOCHUH BELIECTBA ISl HOHMMAHUS OKPYKaroiero mMupa u sisieHuid mpupost (OITK-3);
CHOCOOHOCTBIO MMOHUMATh 3HAYEeHUSI HH(POPMAIINK B Pa3BUTUU COBPEMEHHOTO MH(OPMAIIMOHHO-
ro o011ecTBa, CO3HaHUEM OIACHOCTH U YIPO3bl, BO3HUKAIOIIEH B 3TOM IpoLecce, CIOCOOHOCThIO
co0roaTh OCHOBHBIC TPeOOBaHUS MH(DOPMAIIMOHHONW OE30MaCHOCTH, B TOM YHUCJIE 3alUTHI T'O-
cynapcrBenHoi TaiiHbl (OI1K-4); BrageHneM IiaHUPOBaHHsI SKCIIEPUMEHTa, 00paOdOTKU U MpeI-
CTaBJIeHUs Moiy4eHHbIX pe3ynabTatoB ([1K-10);
3namub: OCHOBHBIE NOJOXKEHUS TEPMOAMHAMUKN OTKPBITHIX CHUCTEM (BOJIM3M M BJAIU OT TEPMO-
JTMHAMAYECKOTO PaBHOBECHUS); OTIMYUTEIbHBIE OCOOCHHOCTH OMOJOTMYECKHX OOBEKTOB — OT-
KPBITBIX CHCTEM; COBPEMEHHbIE METO/bl OMO(PU3NUECKON XMUMUHU, HCIIOIB3YEMOM JUIsl U3y4eHUs
KHUBBIX CHCTEM; THUIBI pabOT COBEpIIAeMbIX JKUBBIMU OPraHH3MaMHM; CIIOCOOBI aKKyMYJIHpPOBa-
HUS U NPEBPAIIECHUs SHEPIHH OMOJIOTHYECKUMHU 00BbEKTaMM; (PU3UKO-XUMHUECKHUE OCHOBBI OMO-
XUMHUYECKHUX IPOLIECCOB KJIETKH; OCHOBBI MaTE€MaTHYECKOI'0 MOJEIUPOBAHMS OMOJIOTMYECKHX
IIPOLIECCOB.

Ymems: pabotarh ¢ MaTepuanamMu CHelUaTN3UPOBAHHON MEPUOJUYECKON JINTEPATyphl; paccuu-
THIBaTh TEPMOJNHAMHUYECKUE XapAKTEPUCTUKNA OMOJIOTMUYECKUX MPOLECCOB, AaBATh UX TEPMOU-
HaMU4eCcKoe OOOCHOBaHHWE; PacCUUTHIBATH OCHOBHBIE CTEXHOMETPUYECKHE U DHEPreTUYECKUE
nokaszarean OMOJIOrHYECKHX MPOLIECCOB;

Braoemw: Meronamu pacuera TEpMOAMHAMHUYECKHUX HApaMeTpoB OMOXMMHUYECKHUX IPOLECCOB;
METOAaMU MPSIMOM U HENPSIMOM KaJOPHUMETPHUHU; METOJIaMH aHallu3a CTPOeHHUsI MeMOpaH OuoJio-
THYECKHUX CHCTEM; METOJIaMU MCCIIEJOBaHHsI MEMOPAHHBIX MTPOLIECCOB, MPOTEKAIOIINX B KJIETKax
OMOJIOTHYECKUX O0BEKTOB; METOAAMHU COCTABJICHUS MaTePHAIIbHBIX U SHEPreTHYECKUX OaaHCOB
pocTa YMCICHHOCTH MHUKPOOHBIX MOMYJISAIMI; METOAAMU IUIAHUPOBAaHMSI, IPOBEIAECHUS U oOpa-
00TKH OMOTEXHOJIOTUYECKUX SKCIIEPUMEHTOB.

3.Kpartkoe conep:kanue JMCHHUIIHHbI

Beeoenue. Ilpenmver u 3agaun 6Mohu3nIecKoil XUMHH, €€ CBSA3b C POACTBEHHBIMHU JUCIUILIMHAMU.
3HayeHue Ouodu3mueckod XuMHHU Ui OuoTexHonoruu. [IpuHIMNMAIBEHBIE OCOOEHHOCTH
NPUMEHEHHS 3aKOHOB (PU3UKH U PU3NUECKON XUMUU K OMOJIOTHYECKUM CHCTEMAaM.

Mooyne 1. Tepmoounamuka 6uoOmexno102U4eCKuUX U MUKPOOUON02UYECKUX NPOUECCOB,
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N3onupoBaHHbIe, 3aKpBITBIE M OTKPBHITbIE CHUCTEMBI B OHOJIOTHYECKHX CHCTEMax.
PaBHOBecHBIE M HEpaBHOBECHBIE MpoILECCH B npupone. CoCTossHUE paBHOBECHs, CTALMOHAPHOE
COCTOSIHME, MX NMPUMEHHUMOCTh B OnoTexHonoruu. llepBoe nu Bropoe Hawanma TepMOAMHAMUKH,
IIPUMEHUMOCTD K OTKPBITBIM CUCTEMaM.

[TonsiTue 0 HecKoMIEHCHUpOBaHHOM Temore. OCHOBHOM MHOCTylar TEPMOJUHAMUKU
OTKpBITBIX cucTteM. IlepBas Teopema Ilpurokmna. CKOpPOCTH BO3HMKHOBEHHS JHTPOIUU B
OTKPBITBIX cHcTeMax. Dopmanus3M MNOHATUA «HErdHTponus». Kpurtuka teopuit bonbnmana-
HIpenunrepa. TepMoauHamMuyeckoe 000CHOBAaHHE BO3MO)KHOCTH OCYILLECTBIIEHUS CONPSIKEHHBIX
IIPOLIECCOB.

I'mnore3a Tommcona. IloHsATHE O IJIOTHOCTH MOTOKa (0OOOIEHHOW KOOpAMHATE) U
00001eHHOM TepMoauHamMuaeckoit cuine. HepaBenctBo ne Joune. TepmoguHamudeckasl cuia U
IUIOTHOCTB ITOTOKA B XUMUYECKON PEAKIUH.

OcHOBHBIE IT0JIOKEHUS TMHENHON TEPMOJIMHAMUKHU HEPABHOBECHBIX IpolieccoB OH3arepa,
IPUMEHUMOCTh K  OMOTEXHOJIOTMYECKMM  cucteMaM. Btopas  Tteopema  Ilpuroxuna.
TepMoguHAMHUYECKOE ONTUCAHNE CTALIMOHAPHOTO COCTOSIHUS OMOTEXHOIOTMYECKUX CUCTEM.

TepmoavHaMMKa OTKPBITBIX CHUCTEM BAAJIM OT COCTOSHUS TE€PMOAMHAMUYECKOIO
paBHOBECHS.

Pacuer sneprumn ['m66ca ans peakuuii, NpoTeKarOIIUX B peabHbIX pacTBOpax. Benenue
MONPABOK HA YACTUYHYIO AUCCOLMAIINIO KUCIIOT, Ha PEAKIUI0 aHUOHA.

Mooyns 2. Ocnoewt 6uoInepzemuxu.

Cxema sHeprooOMeHa B mpupojae (pa3udHble THIBI PadoT, MPOU3BOIUMBIX B OTKPBITHIX
cucremax). CTpoeHHe CTPYKTYPHBIX 3JIEMEHTOB MUKPOOHBIX KJIETOK U MX (YHKLUH B Ipoleccax
TpaHchopMay YHEPTUH.

Crpoenne u ¢yHKuMH KiIeTOYHbIX MeMOpaH. CocTaB M CBOICTBa OHONOJIMMEPOB,
BXOAALIMX B UX cocTaB. Pa3nauuume B cocraBe OUOMNOIMMEPOB KIETOYHBIX MeMOpaH
MHUKPOOPIraHU3MOB B 3aBUCHUMOCTH OT YCJIOBHMM OKpyXarowen cpeabl. DU3MKO-XUMHUYECKHE
XapaKTePUCTUKU TPAHCIOPTAa BELIECTB 4Yepe3 KIETOUHYK0 MeMOpaHy (MacCUBHbBIN, aKTHBHBIN
TpaHcnopt). Kiaccudukauus TUIIOB TpaHCIIOPTa ¢ MO3UIMU IIEpEHOCa HOHOB Yepe3 MeMOpaHy.

TpancmemOpanHas — pasHOCTh  dIeKTpoxuMmudeckux —morennuanoB. Na',K'-macoc
(mpeBpallleHue XUMUYECKOW DSHEPTHMH B DJICKTPUUECKYIO). Ca**-nommna (mpeobpazoBaHue
XUMHUYECKON PHEPruM B MEXAHMYECKYIO). DJIEKTPOXUMHUECKUM TpaHCMEMOpPaHHBIN MOTEHIHA
IPOTOHOB. XapaKkTepUCTUKAa M CBOMcTBa MeMOpaH MHMTOXOHApHHA. CHHTE3 MaKpOIPrUueCcKHUX
cBs3el B mporecce nbixaHus. Pa3o0mieHue npoueccoB apixaHus U (ochopunupoBaHus.
I'unioreza Mutyena.

OKcuUreHHbI, aHOKCUIeHHBIH (oTocuHTEe3 (TpaHchopManusi DSHEPIUM COJHIA B
BOCCTAHOBMTENbHBIN oTeH1Man). OCHOBHBIE JIEMEHTHI LIEMH NepeHoca IEKTPOHOB B Ipoliecce
¢dorocunTe3a. POTOCHHTETHUECKHE T€HEPATOPHI JIEKTPOXUMHUYECKOTO MOTEHIIANA.

MexaHu3Mbl PETyISIIMM 3K3- M DHAPTOHMUYECKHMX IIPOLIECCOB KIETKH.  Perymanus
KJIETOYHOTO MeTa0ojau3Ma Ha YpPOBHE CHHTe3a (EepMEHTOB (MHAYKLHS, pErpeccHus)) MU HuX
AKTUBHOCTH.

Mooyns 3. Cmexuomempuueckue pacuenvt OUOMEXHON0ZUYECKUX RPOUECCOB.

MonenupoBanue (U3MKO-XMMHUYECKHX TpoleccoB B Ouonoruu (OHONOTHYECKHE,
¢uznueckue, wmaremarnueckue noaenu). OCOOEHHOCTH CTEXMOMETPUYECKHUX  pacueToB
OnoxuMHuUecKux mporeccoB. Pacuer TemnoBbIX 3(dexkToB M 3arpar cBOOOJHOW BSHEPrUH B
npouecce MUKpOOHOTO CHHTE3A.

4.00b€M yueOHOi TUCIHUIIHHBI
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Bunpl yue6HOM paboTh 3au. en. AK. Jac.

O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AayIMTOPHbIE 3aHATHS: 1,0 36
Jlexiuu (JIek) 1,0 36
[Tpaxtrueckue 3ansatus (I13) - -
CamocrositesasHas padora (CP): 2,0 72
CaMocCTOsITeIbHOE U3YUYECHHE PA3/IeNIOB AUCITUIUIMHBI 2,0 72
Buabl KoHTpOJIA:

3a4éT Cc oueHKoil + +
IoaroroBka K 3K3aMeHy - -

AHHOTanus padoyeii mporpaMmbl JucuumInabl «O6mas 6uonorus» (b1.B.0/1.20)

1.Heas pucuumanabl "OO0mas 6uoaorus "naTe CTYACHTY IEJIIOCTHOE MPEACTaBICHHE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS KUBOW MPHUPOIbI, OMOJIOTUYECKOTO Pa3HOOOpa3Us KUBO-
ro, CTPOCHHUH KJIETKH, KaK 3JIEMEHTAPHOU €TMHUIIBI 5KUBOTO.

2.B pe3yabTare M3y4YeHHMs AUCHHUILVIMHBI 00y4YalOUIMICS MO NMporpamMme OakaJiaB-
pHaTa JoJKeH: 0o01aiaTh CIACAYIOUIMMH KOMIETEHIUSIMU: CIIOCOOHOCThIO U TOTOBHOCTBIO HC-
[10JIb30BAaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHbBIX AMCLUMILIMH B MPOPECCHOHAIBHON Jes-
TEIbHOCTH, IPUMEHSTh METOIbl MATEMATUYECKOTO aHAIN3a U MOJCIUPOBAHHUS, TEOPETHUECKOTO
1 3kcnepuMeHTanbHoro uccienoBanus (OIIK-2); crnocoOHOCTBI0O TOHMMATH 3HAYCHHS WHOOP-
MAaI B Pa3BUTHH COBPEMEHHOT0 MH(OPMAIMOHHOTO OOIIECTBA, CO3HAHUEM OIACHOCTU U YTPO-
361, BO3HHUKAOIIEH B 3TOM IpoIecce, CIOCOOHOCTHIO COOMI0IaTh OCHOBHBIE TpeOOBaHMs HH(OP-
MAaIMOHHON 0€30MaCHOCTH, B TOM YHKCIIE 3alUThI TocynapcTBenHoi TaiiHbl (OITK-4); BiageHnem
OCHOBHBIMHM METOJaMHM M IPUEMaMU MPOBEJECHUS SKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUM B CBOEH
npodeccuoHanbHOM 00JIaCTH; CIOCOOHOCTHIO MPOBOJAUTH CTaHIAPTHBIE M CEPTHU(PUKALNOHHBIE
UCIIBITAaHHS CHIPbsl, TOTOBOM MPOIYKIIMHU U TeXHOJIOrHUeckux nporeccos (I1K-9);
3Hamb. OCHOBHBIEC PA3JIMYMS KUBBIX U HEXKUBBIX CHCTEM; CYIIHOCTH MPOIECCOB, MPOTEKAOIINX
B OPraHU3ME U 3aKOHOMEPHOCTH B3aMMOJICHCTBHS OpraHU3Ma C OKPYXKAKOLIEH CPeaoi;
3.Kparkoe coaepxxanue JUCHUUIIIHMHBI
Beeoenue 6 npeomem. CpoiictBa xuBoro. CamMoperyisiivsi 1 ypOBHH OpPraHHU3alMM >KHUBBIX
cucteM. buonorusi, Kak COBOKYHMHOCTh HayK, M3YYaIOUIMX CTPYKTYPY, (PYHKIMOHHpPOBAHHE U
pa3zHooOpa3ue KUBbIX CUCTEM Ha Pa3HbIX YPOBHIX OpraHU3aIiy.

Mpooyns 1. Ocrogvl yumonozuu.

1.1 Xumuueckast oprannzanus kietku. ConepikaHue XUMUYECKUX 3JIEMEHTOB U OPraHHMYECKUX
BEIIECTB B KJeTKe U MX (QyHKUuHU. buononumeps! kinetku. CrpoeHue U (QpyHKIUH OpraHes
KJIETKH.

1.2. Pa3MHOXEHME U MHIUBUYalIbHOE Pa3BUTHE OpraHU3MOB. JKU3HEHHBIN UK. XPOMOCOMBI.
Muto3. Metio3. @opmbl pasmHokeHus. Juddepennumanuis KaeTok — GakTopbl U peryysius 3To-
ro Imporecca.

Mooynb 2. Ocnogbl cenemuku.

2.1 OcHoBBI KlTacCUUECKON reHeTUKH. [IoHATHE O HACIEeICTBEHHOCTH U U3MEHYMBOCTH. MaTepu-
allbHbIE U MOJIEKYJISIPHbIE OCHOBBI HacieACTBEHHOCTH. OcHOBHbIE 3akOHBI MeHnpaens. Meroabl
TEHETUYECKUX MCCIIEA0BAaHUN.

2.2 I'eHeTuka MomyssLuil, MUKPOIBOJIIOLIMS, MAKPO3BOIIOIMSA. 3aKOHOMEPHOCTH U3MEHUHUBOCTH:
Haclle/ICTBEHHAsA, MoaudukanuonHas. Myrtauuu. [lonstue «HOpma peakuumy». PaznooOpasue
’KUBBIX OPraHU3MOB.

4.00bEéM yueOHOH THCHUILTHHBI
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Bunpl yue6HOM paboTh 3au. en. AK. Jac.

O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
AYJAUTOPHBIE 3aHATHSL: 1,0 36
Jlexiuu (JIek) 0,5 18
[Tpaxtrueckue 3ansatus (I13) 0,5 18
CamocrositeabHas padora (CP): 1,0 36
CaMOoCTOATEIbHOE NU3YUYEHHE PA3AEIOB IUCHUIIIMHbI 1,0 36
Buabl KoHTpOJIA:

3a4éT Cc oueHKoil + +
IoaroroBka K 3K3aMeHy - -

AHHOTAIUA padoyeil MPOrpaMMepl AUCHUILIMHBI «XHUMHSA OHOJOTHYECKH AKTHBHBIX
Bemecrs» (b1.B.0/1.21)

1.Heas aucuMminHbl "XUMHUS OHOJIOTMYECKH AKTHBHBIX BEIIECTB" JaTh CTYACHTY
npescTaBieHne 000 BceM MHOroo0pa3uy XMMHYECKUX COEIMHEHU, BCTPEUAIOIIUXCS B JKUBOM
PHUPOJIC, XUMHYECKOM COCTaBE Pa3HOOOPA3HBIX OPraHU3MOB U (PYHKIIMM KOHKPETHBIX COCIHHE-
HUH B KJIETKE U OpraHu3Me B LI€JIOM, a TaKK€ 0 XMMHUYECKOH M MPOCTPAHCTBEHHOM CTPYKTypax
OCHOBHBIX OWOJIOTHYECKH AaKTUBHBIX BEIIECTB, WX XHUMHUYCCKUX, (PUINICCKUX, (UZHUKO-
XUMHYECKHX CBOMCTBaX, METOJIaX BBIICICHUS U3 TPUPOJHBIX 0OBEKTOB U XUMHUYECKOT'O CHUHTE3a
JUTSL TIOCJIEIYIOIIEro MPUMEHEHHSI B MEIUIIMHE, MUIIEBOM IPOU3BOJCTBE, CEIHCKOM XO3SMCTBE,
BETEPUHAPHUH, SKOJOTHUECKOH 3aIUTE OKPYKAIOIIEH CpPeibl.

2.B pe3yibTaTe H3y4YeHHs] IMCUMILIMHBI 00y4YawoluMiicsi Mo mporpamme 0akajiab-
pHuaTa JoJKeH: 001anaTh CIASAYIOUIMMH KOMIETEHIUSIMU: CIIOCOOHOCThIO U TOTOBHOCTBIO HC-
M0JIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX ITUCIHMIUIMH B TPOGECCHOHATBHOU Jes-
TEIbHOCTH, IPUMEHSTh METObl MATEMATUYECKOTO aHAIN3a U MOJCIUPOBAHHUS, TEOPETHUECKOTO
u 3kcnepuMeHTanbHoro uccnenoBanus (OIIK-2); cnocoOHOCTRIO TOHMMATH 3HAYCHHS WHDOP-
MAaIiH B Pa3BUTHH COBPEMEHHOTO MH(OPMAIIMOHHOTO O0IIECTBA, CO3HAHUEM OMACHOCTH U YTPO-
361, BO3HHUKAIOIIEH B 3TOM IpoIecce, CIOCOOHOCTHIO COOMI0IaTh OCHOBHBIE TpeOOBaHMs HH(OP-
MAaIMOHHON 0€30MaCHOCTH, B TOM YHUCJIC 3alUThI TocynapcTBenHoi TaiiHbl (OI1K-4); BiageHuem
OCHOBHBIMHM METOJIaMH U TIPUEMaMHU MPOBEJCHUS SKCIEPUMEHTAIBHBIX HCCIIECIOBAHUNA B CBOEH
npodeccCHoHaNbHOM 00JIaCTH; CIOCOOHOCTHIO MPOBOJIUTH CTaHIAPTHBIE M CePTHU(PUKALNOHHBIE
UCTIBITAHUS CHIPhsI, TOTOBOM MPOAYKIIMU M TeXHOJoruueckux mporeccos (ITK-9);
3nHamb: XUMHUYECKYIO U TIPOCTPAHCTBEHHYIO CTPYKTYpBI, XUMUYECKHUE, (pU3HUECKUe U (UBUKO-
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT U UX MPOU3BOAHBIX, OMOJIOTMUECKYIO POJIb aMUHOKHCIIOT U
UX TPOU3BOJIHBIX, METOMBI BBIJCIICHUS U MOJTYYCHHs] B YHCTOM BUJE; CTPYKTYpPY, CBOHCTBA U
OMOJIOTHYECKYI0 (QYHKIIMIO HauOoJee BaXHBIX MENTUIOB; CTPYKTYPY M MPOCTPAHCTBEHHYIO Op-
raHu3anuio OeIKOB, METOJbI MX BBIICICHHUS M OYHMCTKH, OCHOBHBIE MPOIECCHl MpEBpaIleHuUs
O€JIKOB, MENTHIOB U aMUHOKUCIIOT B JKMBBIX OpPraHHM3Max; CTpoeHue U Kiaccudukamuio dep-
MEHTOB, UX OCHOBHBIE CBOWCTBA, pOJib KO(DEPMEHTOB, MPOCTETUUECKUX TPYII, KOPAKTOPOB B
(dbepMEeHTAaTUBHOM KaTaju3e, XUMUUYECKYI0 CTPYKTYpPY U MPOCTPAHCTBEHHOE CTPOEHUE HYKIIEO-
TUJIOB, HYKJIEOTUAPOC]HATOB U Pa3NUUHBIX THUIIOB HYKIEHMHOBBIX KHCIIOT, UX OCHOBHBIE CBOMCTBA
1 OuonoruvyecKkue (QPyHKIIMU, METOJbI BBIICIEHUS, OYUCTKH M aHadu3a HYKJIEHMHOBBIX KHUCJIOT
Pa3IMYHBIX TUTOB; KJIACCH(PUKAIUIO, XUMUUECKYIO CTPYKTYPY U CTPOEHHUE YTIIEBOJOB, UX XUMHU-
yeckue, puznueckue U GU3NKO-XUMHYECKUE CBOMCTBA, & TAK)KE METOIbI MOJTYUCHHUS, BBIICTICHUS
U OYHCTKH, Pa3HOOOpa3ue BBHIMOIHIAEMBIX OMOIOTHUECKUX (DYHKIUN; KIacCU(PHUKAINIO, XUMHUYe-
CKYIO CTPYKTYPY ¥ CTPOCHHE JTUTUIOB, TPOU3BOAHBIX JIUMUJIOB, UX XUMUYECKHE, PU3HUECKUE U
(GU3UKO-XMMHUYECKHUE CBOMCTBA, a TAK)XKE€ METOJbI MOJTYYCHHsI, BEIACNIEHUS U OYHCTKHU, PA3HO00-
pasue BBIMOTHAEMBIX OMOJIOTHYECKUX (PYHKITUNA, OCHOBHBIEC PUHIIUITBI OPTaHU3AIMH W CTPOCHUS
OMOJIOrNYeCKUX MEMOpaH, X OHoIoruyeckre (QyHKIMHU;

Ymemsb: 0CO3HAHHO W apTyMEHTHPOBAHO BBHIOMPATH OHMOJOTHYECKUN OOBEKT ISl BBIACICHUS
OMOJOTUYECKH aKTUBHBIX BEIIECTB; MPOBOAUTH JAC3UHTETPAIMIO KIETOK U (PpaKIIMOHUPOBAHUE
KJIETOYHBIX KOMIIOHCHTOB; BBIJEIATh OMOJOTUYECKH AKTHBHBIC BEIIECTBA W3 KYJIbTYPaJIbHOU
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KHUJIKOCTH U PACTUTENIbHBIX, )KUBOTHBIX, TPUOHBIX M OAaKTEPHAJIbHBIX KJIETOK METOJAaMHU JKC-
TPAKLMHU, OCAXKJICHHs, HOHHOrO0 00MEHa, XpoMaTorpaduu U yJabTPaKOHLIEHTPUPOBAHUS; OCYIIle-
CTBJIATh KAYECTBEHHBIH M KOJMYECTBEHHBIH KOHTPOJIb COACP)KaHUS OMOJOTMYECKH aKTHBHBIX
BEIIIECTB B UCXO/AHBIX OMOOOBEKTAX, MOJIYIIPOTYKTAX, TOIY4aeMbIX HA Pa3IMYHBIX CTAAUAX OUYH-
CTKH, B KOHEYHOM IPOIYKTE, HCIIOJIb3Ysl Pa3HOOOpa3HbIe aHAIMTHYECKUE METOIUKHA U METOJbI
(U3UKO-XMMHUYECKOT'O aHaJIN3a; IPOBOAUTE 00pPabOTKY pe3yabTaTOB U3MEPEHHUH € UCIIOJIb30Ba-
HUEM NaKETOB MPUKJIAJHBIX IPOrPaMM;

Bnademwv: MeTolaMH BBIIENEHUS U OYMCTKU pa3IMYHBIX OMOJIOTMYECKU AKTUBHBIX BELIECTB;
METOJaMU MPOBEACHUS CTAHIAPTHBIX HCOBITAHWNA IO ONPEACICHHUIO IOKa3zaTeled (QHu3uKo-
XMMHUYECKHX CBOMCTB PA3JIMYHBIX OMOJIOTMYECKH aKTUBHBIX BEIECTB; METOaMHU KayeCTBEHHOI'O
U KOJIMYECTBEHHOT'O aHaN3a PAa3IUYHBIX OMOJIOTMYECKH aKTHBHBIX BEIIECTB B OMOJIOIMYECKHX
00BEKTAaX U ChIpbE (IIPOAYKIMH) OMOTEXHOJOTHYECKOro MPOU3BOJCTBA; METOJAMM IJIaHUPOBa-
HUS, IPOBEACHUS 1 00pabOTKH SKCIIEPUMEHTOB.

3.Kparkoe cogep:xxanue JUCUMILIHHBI

Beeoenue. Victopus usyudenuss Omomoinekyn. OmpenerneHuss OObEKTOB M METOAOB HM3YUYCHHS.
[TonaTne O OMOMOTMYECKHM AKTUBHBIX BemlecTBaX. CBs3b XUMHM OHOJIOTMYECKH AKTHBHBIX
BEIIECTB C JAPYrUMH JUCHHUIUIMHAMHU. BHOMOJNEKYIbl, MX OCOOCHHOCTH W 3HA4YE€HUE IS
JKU3HEIEATEIILHOCTH OpraHu3MoB. Mepapxus MOJIEKYISIPHON OPraHU3aluy KIETOK.

Mooyne 1. AMunoKuciomsl u ux npou3600Hsle, NeNMUObl, OEIKU.

1.1. AMMHOKUCIIOTBI. XMMHYECKOE CTPOEHHUE, ONTHYECKas M30Mepus, XUMHUUECKUe U (U3UKO-
XUMHYECKHE CBOMCTBA, OMOJIOrHYECKast pOJib B OPTaHU3ME, METO/IbI TIOTYYEHUS U BBIJICICHUS U3
IPUPOHBIX 0OBEKTOB, IPOU3BOAHBIE AMUHOKHUCIIOT, UX OMonornyeckas GyHKIHS, XUMUYECKHE U
(U3UKO-XMMHUYECKUE CBOMCTBA, IOIY4YEHHUE.

1.2. Ilentnael. XUMHUYECKOE CTPOCHHE U IIPOCTPAHCTBEHHAs] OPraHU3alMs, XapaKTEPUCTUKU
NEeNTUJHON CBsI3M, OWOJOTrMYecKass poJib B OpraHU3Me Kak pEryasiTopoB OHOXMMHYECKHX
IPOLIECCOB, NENTHUIHbIE AHTUOMOTUKH, METOJbl TMOJYYEHHUS U BBIACICHHUS Pa3HOOOpPA3HBIX
NENTHI0B U3 IPUPOIHBIX OOBEKTOB.

1.3. benku. Xumuueckoe CTpOEHUE U IIPOCTPAHCTBEHHAsl OpraHU3alys, IEpBUYHAs, BTOpUYHas,
TPETUYHAsl U YETBEPTUYHAsI CTPYKTYphbl OEJIKOB, XUMUYECKHE U (PU3UKO-XUMHUECKHE CBOMCTBA
OEIKOB M HX PacTBOPOB, MHOrooOpa3ue OMOJOrMYecKuX (QYHKIMM, METOAbI BBIJICIECHUS U3
NPUPOJIHBIX OOBEKTOB, OYMCTKM M KA4eCTBEHHOIO M KOJIMYECTBEHHOTO aHalIM3a, METOJIbI
WCCJIEZIOBAHUS CTPOEHUS U CTPYKTYPBI.

1.4. ®epmentrl. CTpoeHue u kiaccuPuKanuss (epMEHTOB, TUIBI KaTaIU3UPYEMbIX peaklui,
OCHOBHBIE CBOHCTBa (pepmeHTOB. CpaBHeHHEe (epMeHTOB ¢ Karanuzaropamu. CyOcTparHas
cnenupuYHOCTh (epMeHTOB, €€ BHUAbl. KopepMeHThl, mpocTeTHUYEeCKUE TpyMHIbl, KO(aKTOPBHI,
BUTaMMHBI, UX Ouosioruyeckas posib. MynsTudepmenTHble cucteMbl. Onpenenenne akTHBHOCTH
(epMEHTOB U CIIOCOOBI €€ PErYNIAINU B KUBOU KIIETKE.

1.5. Tlonartue o merabGonusme. IloHATHE 00 OCHOBHBIX Hpolleccax MpeBpalleHuss OeKoB,
NEeNTHI0B, aMUHOKHUCIIOT M UX IPOM3BO/IHBIX B JKUBBIX OpraHU3Max.

Mooyns 2. Hyxkneunoswie Kuciomul.

HcTopust OTKPBITHS ¥ U3YYEHUSI HYKJIEUHOBBIX KUCIIOT.

[TupuMuMHOBBIE U MTypPUHOBBIE OCHOBAHHUS, HYKJIEOTHIBI U HYKJIE03uIbl, hocopuiu-
pOBaHHbBIE HYKJICOTHU/IbI, UX XUMHUYECKHE U (PU3HKO-XUMHUYECKHE CBOMCTBA, Moly4yeHue. buoio-
ruyecKkue (pyHKIMM HYKJICOTHIOB U X MPOU3BOJIHBIX B OpraHU3Me.

Hyxneunossie kucnotsl, JJHK n PHK, ux xumuueckas u npocTpaHCTBEHHAs: CTPYKTYPHI,
XUMHUYeCKHe U (pru3nko-xuMuueckue cBoiictsa, nonyuenue. Buasl JIHK u PHK B kietkax npo-
KapuoT M DYKApUOT, UX OHOJIOTHYecKue (YHKIIUH.

[TonsiTHe 00 OCHOBHBIX MpoOIeccax, MPOUCXOAIIUX C yJaCTUEM HYKJIEMHOBBIX KHCIOT U
HYKJIEOTH/IOB B )KMBBIX OpTaHU3MaXx.

Mooynw 3. Yeneeoowt, nunudwl u ux npouseoonsie.
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3.1. YrneBoasl u ux npousBoaHbIe. Kiaccudukaiuys, XUMAYECKOe U TPOCTPAHCTBEHHOE CTpOe-
HUE OCHOBHBIX YIJIEBOAOB. MOHO-, M- U Tpucaxapa, ux Ouonoruueckas QyHKIHs, XUMHUUECKHE
U (PU3UKO-XUMUYECKUE CBOMCTBA, TONydeHUe. [ TUKO3UIbI, UX Ouosorndeckas (pyHKIUs, XUMH-
YyecKue U PU3NKO-XUMUYECKUE CBOWCTBA, MOJYyYEHUE U aHAJIH3.

Onurocaxapuibl M MOJMCAXapUIbI, UX OMOIOTHYecKas QYHKIIUS, XHMUYECKUE U (PU3UKO-
XUMHUYECKHE CBOMCTBA, IOJYyYEHNUE U aHAIU3.

[mukonenTabl, MNENTUAOTVIMKAHBI, TJIUKOMPOTCHHBI, XUMUYECKHE ©  (PHU3UKO-

XUMHYECKHE CBOMCTBa, OMOJIOTUYECKasl POJIb B OPraHU3Me, METO/IbI BBIACIICHUS U3 MPUPOIHBIX
00BEKTOB.
3.2. Jlunuasl ¥ UX MPOU3BOHbIE. PasHOOOpa3ue munuaHbix BemecTB. OCOOCHHOCTH CTPOSHUS U
kiaccudukanus umuaoB. [IpocTeie (KUPHI, KUPHBIE CIIUPTHI U BOCKA) U CIIOXHBIE (HEUTpaIb-
HBI€, MOJISIPHBIE U OKCHJIMIIUHBI) TUNUAbL. bronorndeckue (GyHKIUU, BHIIOTHSEMBbIE PA3INYHbI-
MU TUIIAMH JTUTTU]IOB.

CtpykTypHble (QparMeHThl JUIMUAOB: XHUPHbIE KUCIOTHI U HX MPOU3BOJAHBIC, KUPHbBIC
cnupThl. MIX XumMuueckue u (U3NKO-XUMHUECKUE CBOMCTBA, MOJIyYeHUE U aHAJIH3.

buonoruueckue MeMOpaHbl, UX CTpoeHHEe M (QYHKIMH. JIUmuabl OMOIOTHYECKUX MEM-
OpaH: TIUIEPOHITH/II, COUHTOMHUITH B, (HOCHOTUIUIBI, TIIMKOTUIHABI (TIMKOTJIMIEPO- U TIIH-
KOC(UHTOJMIHIBI), XOJecTepruH. B3auMoCBsA3b CTpOEHUS JTUMUIOB ¢ UX (PYHKIHUSIMH B COCTaBe
MeMOpaH.

[Tpou3BoHBIE TUMUIOB U UX OHOJOTHYecKre QYHKIUU (KUPOPACTBOPUMBIE BUTAMUHBI,
MPOCTarJIaHANHbI, dKEITUHbIE KUCIOTHI, TOJIOBBIE TOPMOHBI U KOPTUKOCTEPOUIBI), UX XUMUUYECKUE
U GU3UKO-XUMHUYECKHE CBOMCTBA, ONyUYEeHUE U aHAJIH3.

[TonsiTue 00 OCHOBHBIX MPOIECCAX, MPOUCXOMANIUX C YYaCTHEM JIUMHIOB M HX
MIPOU3BOJIHBIX B )KMBBIX OpPraHU3MaX.

O0beM yueOHOH TUCHHILJIMHBI

Buabl yueOHoii paboThl 3au. en. AK. Jac.

OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILJIAHY 6,0 216
AyIUTOPHBIE 3aHATHSI: 2,5 90
Jlexumu (JIek) 0,5 18
[Tpaktnyeckue 3ansatus (I13) 1,0 36
JIaGopartopusie 3ansTus (JI3) 1,0 36
CamocrosiTesibaas padora (CP): 2,5 90
CaMocTosTeIbHOE N3YUEHHE PA3/IETI0B TUCIUILINHBI 2,5 90
Buabl KOHTpOJIA:

3auéT ¢ oneHKoM - -
IToaroroBKa K 3K3aMeHY 1,0 36

AHHOTanMs padoyeii MPpOrpaMmMbl AMCHUILIAHBI «O6mas mukpoodounosorus» (b1.B.0/1.22)

1.Heas aucuunaunbl "OOmas Mukpobuosnorus” naTh CTYACHTY LIEJIOCTHOE INpe/CTaB-
JieHre 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI )KUBOM MPUPO/Ibl, OMOJIOTMYECKOr0 pa3HooOpa-
3Msl )KUBOTO, CTPOGHUM KIJIETKH, KaK 3JIEMEHTAapHOW €IMHHUIIBI KHUBOrO, 00 oOMEHe BEllecTB U
MPEBpAIEHUH YHEPTUH B KIIETKE, 00 0COOEHHOCTSIX MUKPOOPTraHU3MOB, KOTOPBIE SBIISIOTCS O-
HUMH M3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTMH, O pa3HOOOpa3uu MpPOIEcCOB MeTaboau3Ma U
OMOCHHTETHYECKUX IMPOLIECCOB, 3aKOHOMEPHOCTSIX POCTa U CIIoco0ax KyJIbTUBUPOBAHUSI MUKPO-
OpPraHu3MOB, 00 OCHOBaX T'€HETHKH MHUKPOOPTaHHW3MOB, O METOJIaX CEJIEKLUH, O POJIU MUKPOOP-
TaHU3MOB B MPUpPOJE, 00 y4aCTHH B KPYTOBOPOTE BEILECTB.

2.B pe3yabTrare M3y4eHHMs AUCHHUILVIMHBI 00y4YalOUIMICSA MO NMporpamMmMe OakaJiaB-
puaTa JoJKeH: o01anaTh CIAeAYIOUIMMH KOMIETEHIUSIMU: CIIOCOOHOCThIO U TOTOBHOCTBIO HC-
MOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B MPO(ecCHOHANbHOMN aes-
TEIbHOCTH, IPUMEHSTh METO/bl MATEMATUYECKOTO aHAIN3a U MOJCIUPOBAHHUS, TEOPETUUECKOTO
u skcnepuMeHTanbHoro uccnenaoBanus (OIIK-2); cnocoOHOCThIO MOHUMATH 3HAYEHUST WHDOP-
MAaIUH B Pa3BUTHH COBPEMEHHOTO HH(OPMALIMOHHOTO O0IIECTBA, CO3HAHUEM OMACHOCTU U yTPO-
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3bl, BOBHUKAIONIECH B ATOM IPOIIeCcCe, CIOCOOHOCTBIO COOIII0IaTh OCHOBHEIE TpeOoBaHUsI HHPOP-
MAaIMOHHOM 0€30MacHOCTH, B TOM YHCIIE 3aIUTHI TocyaapcTBentoi taitael (OITK-4); BiagcHnem
OCHOBHBIMH METOJaMH M TIPHUEMaMHU MPOBEICHUS SKCIIEPUMEHTAILHBIX HUCCIICIOBAaHUI B CBOCH
npodeccuoHanbHOM 00J1aCTH; CIIOCOOHOCTHIO MPOBOJIUTH CTaHIAPTHBIE M CEPTHU(HUKALNOHHBIE
UCTIBITAHUS CBIPhsI, TOTOBOM MPOJIYKIIUU M TeXHOJoruueckux mpoieccon (ITK-9);

3nams: 0COOCHHOCTH CTPOEHUS KIETOK MPO- U 3YKAPUOTUUYECKHX OPraHU3MOB; 3aKOHOMEPHO-
CTH POCTa U CIOCOOBI KyJTbTUBUPOBAHUS MUKPOOPTaHU3MOB; OCOOCHHOCTH METab0IM3Ma MHUK-
POOPraHU3MOB U THUIIbI OMOJIOTUYECKOTO OKHUCIICHHS; - OCHOBBI F€HETHKH, U3MEHYUBOCTh U OC-
HOBBI CEJICKITH MHUKPOOPTAaHU3MOB; POJIb MUKPOOPTaHU3MOB B TIPUPO/IE.

Ymemsb: moAroToBUTH HEOOXOIUMYIO TOCYIY W MPUOOPHI UId KYJIbTUBUPOBAHUS MUKpPOOpPra-
HU3MOB M MHUKPOOHOJIOTUYECKOTO KOHTPOJISI; OMpeneisTh 00CeMEHEHHOCTh OOBEKTOB OKpPY-
JKaroUle cpelbl U TEXHOTEHHBIX MOTOKOB; pa3paboTaTh PeXUM KyJIbTHBUPOBAHHS, OCYIIECT-
BUTbH IPOLIECC KYJIBTUBHPOBAHKSI MUKPOOPTAaHU3MOB B MEPHUOTUICCKIX YCIOBUSX M OMPEICITUTh
AaKTUBHOCTb POCTa; OINpPEAETUTh MUKPOOHBIE KOMIIOHEHThI OMOILIEHO3a MPH MUKPOCKOIMUPOBa-
HUU; BBIICTUTH U3 00BEKTOB OKPYXKAIOMICH Cpeabl MUKPOOPTAHU3MBI C 3aIaHHBIMH (PH3UOJIOTH-
YECKHU CBOMCTBAMHU.

Braoems: ocHOBaMH MUKPOOUOJIOTUYECKON TEXHHUKU;

3.Kparkoe coaepxxanue JUCHUMIIIHMHBI

buonozua npomucmoe.

Mup MUKpPOOPraHU3MOB, 00IIMEe MPU3HAKU U pazHooOpasue. Ponb B mpupoae U mpakTUYECKOM
JESTEIIbHOCTH YeJIOBEKA. BHOIOTHsI MPOTHCTOB (MUKPOBOOPOCIH, TPUOBI, TPOCTEHINe, OaKTe-
pHUH, BUPYCHI): OCOOEHHOCTH CTPOEHUS KIETOK MPOKAPUOT M 3yapuOT, OpraHeiuibl U uX (QyHK-
iy, [IpuHIUG! K1accudukan, 0COOCHHOCTH MTUTAHUS U OTHOIICHHUS K YCIOBHSM OKPYXKaro-
1iei cpenbl. DKOJIOTHUS.

Pocm u Kynbmusuposanue MuKpoopeanu3mog. TUTIbI IUTAaHUS MUKPOOPTAaHU3MOB, TOCTYILIC-
HUE TUTATENbHBIX BELIECTB B KJIETKY. BiusHue GpakTopoB OKpyKarolleil cpeabl Ha KU3HE e -
TEIHHOCTh MUKPOOPTAaHU3MOB. BUIBI M COCTaB MHUTATEIBHBIX CPE TSl KYJIbTHBUPOBAHHS MHK-
poopranu3MoB. PocT MUKpOOPraHu3MoB, CIIOCOOBI U3MEPEHUs pocTa. MeToabl KyIbTHBHUPOBaA-
HUS: TIEPHONYECKOe, HepPephIBHOE, MMMOOMIM3anus KieTok. Kpusas pocra. [lonarue o nua-
YKCHUU POCTA.

Memabonusm muxkpoopzanuzmog. OOMEH BEIIECTB, KAK COBOKYITHOCTh peakIMi kaTtaboau3zma
u aHabonau3zMa. OCOOEHHOCTH ANEKTPOHTPAHCHOPTHBIX CUCTEM Pa3IMYHbBIX IPYII MUKpOOpTra-
HU3MOB. TUIBI OMOJIOIMYECKOrO OKHUCIIEHUs (a3poOHOE AbIXaHue, aHa’poOHOe JbIXxaHue, Opo-
XKeHne). AdpoOHOE OKHCIICHHNE OPTaHUYECKUX BEIIECTB M HEOPraHWYECKUX COeAMHEHMi.. PazHo-
o0pa3ue OKHCISEMBIX OPraHMYeCKHUX cyOcTpaToB (OeNKH, LEJTH0JI030CoAeprKallue, yriaeBoa0-
ponsl, C-1 coenunenus u ap.). Hemonnoe oxucnenue, tpanchopmanus. [Ipaktuueckoe 3Have-
HHUE 3THX MPOLECCOB. AHaPOOHOE Pa3NIoKEeHHE OpraHMYecKux BemecTB. OCoOeHHOCTH OaKTe-
puansHOTO (hoTOCHHTE3a. BHOCHHTETHYECKHE TMPOIIECCHl MUKPOOPTraHU3MOB.

JKonozusa muxkpoopzanuzmoe. PacripocTpaHeHHE MHUKpPOOpraHuzMoB B Ouocdepe. Dopmbl
B3aMMOOTHOIIEHUH MHUKPOOPraHU3MOB. MUKpPOOpPraHU3Mbl U OM0Ta. BUBI H3MEHYMBOCTH MHUK-
pooprann3moB. Turbl ecrecTBeHHOro oTOO0pa. IloHATHE O CeNeKnu MUKPOOPTaHW3MOB M TEH-
HOMHXEHEPHBIX IITaMMax.

4.00b¢M y4eOHOIl 1M CUMILUINHBI

Buer yueOHOM paboThI 3au. ef. AKk. 4ac.

O0mas Tpy10eMKOCTh JUCHUILINHBI 10 Y4eOHOMY INUIAHY 3,0 108
AyauTOpHBIE 3aHATHS: 15 54
Jlextuu (JIek) 0,5 18
[Ipaktnueckue 3anarus (I13) 1,0 36
CamocrositeabHas padora (CP): 0,5 18
CaMOCTOSTENHHOE N3YUICHUE PA3/ICTIOB TUCITUILTHHEI 0,5 18
Buasl KoHTpOJIS:

3a4éT ¢ oneHkoMi - -
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| IloaroToBKa K 3K3aMeHY | 1,0 | 36 |
AHHOTanuA padoyeil nporpamMmel JucHUIIMHBI «[IpuKIaxHas MoJieKyasipHas OMOJI0T s
(1.B.O/1.23)

1.IeJb TMCHUIIMHBI — IPHOOpPETEHNE CTyIeHTaMU 0a30BbIX 3HAHHI B 00JIACTH MOJIE-
KYJISIPHOM OMOJIOTHH M TeHETUKHU ISl BO3MOKHOCTH YCBOCHHSI B OYyIlIEM Pa3IMYHbIX MPUKIa-
HBIX HAIIPaBJICHUH B MOJICKYJIIPHON OMOTEXHOJIOTUU U TeHETHYECKOW nHkeHepuu. [lomydeHHbie
3HaHUA 00€cIeynBalOT B JaJlbHENIIEM Ooee rIyOOKYIO MOATOTOBKY CTYJIEHTa MO 000 U3 BbI-
OpaHHBIX UM CHEIUATH3AIUN.

2.B pe3yabTare M3ydeHHsl JUCHMIUIMHBI 00y4Yalomuiicss Mo mporpamMme 0akaJiaBb-
puaTa J0JLKeH: o0ajaTh CIEeIYIOUMMHA KOMIIETEHIMSMU: CIOCOOHOCThIO O0ecreYnBaTh BbI-
MOJIHEHUE MPaBUJI TEXHUKHU OE€30MaCHOCTH, MPOU3BOICTBEHHON CaHUTapUH, MOKapHOU Oe3omac-
HOCTHU U OXpaHbl Tpyaa (ITK-4); BrnageHWeM IUTAHUPOBAHMS IKCIEPUMEHTa, 00pabOTKH H
npeACTaBICHHs OaydeHHbIX pe3yabTaToB (ITK-10);
3namb: TEHETUKY U XUMUYECKYIO OpPraHU3alUI0 KIETOK 3YKapUOT U MPOKapUOT; MOJIEKYISPHbIE
MEXaHU3Mbl TepeJayd TeHeTUYecKoW HH(opManuu; CTPOGHHE U  COCTaB IeHoMa
NPOKAaPUOTUYECKUX M DYKAPUOTHUYECKUX OPTaHU3MOB; PEKOMOWHAIMIO T€HOB; MOJEKYJISIPHBIN
MHCTPYMEHTAPUI TEHHOW UHKEHEPHUHU.

Ymemsw: omnpenenstb BO3MOXKHBIE IyTH OMOCHMHTE3a KJIIOYEBBIX MHTEPMEIMATOB U LIEJEBBIX
MPOJYKTOB Ji BEIOOpA ONTHUMAIIbHBIX YCIOBHI OMOTEXHOJIOTHYECKOTO MPOLIeCcca; aHaIUu3UpO-
BaTh pPOJIb BHYTPUKJIETOUHBIX KOMIIOHEHTOB, OMONOJIMMEPOB U BBIABIATH B3aUMOCBSI3b OMOXU-
MHUYECKHX ITPOLIECCOB B KJIETKE.

Brademwv: wmeTogaMu UCCIENOBaHHS (PU3HKO-XMMUYECKHX CBOWCTB OMOJIOTMYECKH AaKTHUBHBIX
BEIIECTB; MPUEMaMH OMPEENICHUs CTPYKTYPhl OMOJIOTHYEeCKH aKTUBHBIX COCTUHEHUI Ha OCHOBE
X (PU3UKO-XMMHYECKUX XapaKTEPUCTHK; MpaBWIaMH 0e30macHOi paboThl B XMMHYECKOW M
MUKpPOOHOJIOTHYECKOM TabopaTopuu.

3.Kpartkoe cogepxanue TuCHUNIHHBI

Beseoenue. Ilpeamer, 3a1a4u 1 METOJIbI MOJIEKYJIIPHOM OMOJNIOTMH M T€HETUKU. 3HaUeHue "Kiac-
CUYECKON" '€HEeTUKN U T€HETUKH MUKPOOPIaHU3MOB B CTAHOBJIEHUM MOJIEKYJISIPHON OMOJIOTUU U
reHeTudyeckoi uHxeHepuu. [lonsTue rena B "kilaccuyeckou'" M MOJEKYISIPHOW T'€HETHKE, €ro
sBOJIIOLIMS. Bkiax MeTonosIorMd IeHHOW WHKEHEPUU B Pa3BUTUE MOJIEKYJIIPHOM TE€HETHKHU.
[TpuknasHoe 3HaYeHNE TeHETUYECKON MHKEHEPUH [Tl OMOTEXHOJIOTHH.

Mooynw 1. MonekyaapHhuie 0CHOGbL HACIEOCMEEHHOCMU.

1.1. IlIpupooa zenemuueckozo mamepuana u e2o0 ynkyuu ¢ knemke. I1oHATHE O KIETKE, €€
MaKpOMOJIEKYJISIpHBIN cocTaB. CTPyKTypa HYKJIEHHOBBIX KHCIOT. OCOOEHHOCTH CTPOEHHUS T'eHe-
TUYECKOr0 MaTtepuana npo- u dykapuoT. Tpanckpunuus JIHK, ee kommnonentsl. PHK-
noymMepasa u mpoMotop. TpaHcisius, ee dTansl, GyHKIUS pudoocom. ['eHeTHUECKU KO U €ro
cBoiictBa. Pernukanus JIHK u ee renetnyeckuit koHTposb. PekoMOuHaIMs, €e TUIIB U MOJEIH.
Mexanusmbl penapanuu JJHK. B3zanMocBs3p mporieccoB periukaiiy, peKOMOMHAIIUN U peria-
pauuu.

1.2. Mymayuonnwtii npoyecc._Poib OMOXMMUYECKUX MYTaHTOB B (POPMHUPOBAHUU TEOPUH OJIUH
red — oguH (epmeHTt. Knaccudukanus myranuif. ToukoBele MyTalluu U XpOMOCOMHBIE Tepe-
CTPOMKH, MEXaHU3M UX oO0pa3oBaHus. CHOHTAHHBIM U MHAYLIMPOBaHHBIA MyTareHe3. Kiaccugu-
Kalusi MyTareHoB. MOJIeKyJIIpHbIA MEXaHU3M MyTareHes3a. B3auMocBs3b MyTareHesa u penapa-
uuu. Unentudukanus u cenexuus MytantoB. Cymnpeccus: BHYTpUT€HHAasl, MEXXTeHHast U (peHo-
TUMHYECKasl.

1.3. Buexpomocomnuwle cenemuueckue jnemenmslt. 11na3mMupl, UX CTPOEHHUE U KJIaCCU(DUKALINSL.
[Tonogoii paxtop F, ero crpoenue u sxu3HeHHbli UK. Pons daktopa F B MoOunu3anuu xpomo-
comHoro nepenoca. O6pazoanue aonopos tuma Hfr u F'. Mexanu3m konbroranuu. bakrepuo-
daru, uX CTPyKTypa U KU3HEHHBINH UK. BupyneHTHble n ymepeHHbIe OakTepuodaru. Jluzore-
HUS U TpaHcaykius. O6mas u crnenuduyeckas TpaHCAYKIUS. MUTpUpYIONIHe TeHeTHYeCKHe
AJIEMEHTHI: TPAHCIO30HbI U [S-mocnenoBaTeaIbHOCTH, UX PoNb B reHeTHyeckoM odmene. JIHK-
TPAHCIIO30HBI B TEHOMAX MPOKAPUOT U IYKApHUOT.
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Mooyns 2. Hecneoosanue cmpykmypol u (hyHKyuu 2ena.

2.1.9nemenmul 2enemuueckozo ananusza. l{luc-tpanc komiieMeHTaMOHHbIA TecT. ['eHeTnye-
CKO€ KapTUPOBAaHHE C HCIIOJIb30BAHUEM KOHBIOTALMU, TPAHCAYKIMH M TpaHcpopmauuu. Ilo-
CTPOCHHE TEHETHYEeCKMX KapT. ToHKoe reHermdyeckoe KapTtupoBaHue. DU3NYECKUN aHAIN3
CTPYKTYpHI I'eHa. I'ereponyrnekcHslii aHau3. PecTpuKIMOHHBINM aHaMU3. MeToasl CEKBEHUPO-
BaHus. [lonumepasHas nenHas peakuus. BeisiBienue GpyHKuum rexa.

2.2. Pezynayus 3xcnpeccuu 2eHo6._KoHuenuuu onepoHa U perynoHa. KoHTposb Ha ypoBHE
MHHULIMALUK TpaHcKpunuuu. [IpomoTop, oneparop u perynsropHsie O6enku. [103uTHBHBIN U Hera-
TUBHBII KOHTPOJIb 3KCIpeccuu reHoB. KoHTpoib Ha ypoBHE TepMuHaALUMKU TpaHckpumnuu. Kara-
OONUT-KOHTPOIMPYEMbIE  OIEPOHBI:  MOJIEJIb  JIAKTO3HOI'O  OHEpOHa.  ATTEHIOATOp-
KOHTPOJIMPYEMBIE€ OTNIEPOHBI: MOJETh TPUNTO(PAHOBOTO ONepoHa. MyJIbTUBAICHTHAS PETYISAIUSL
JKCIIpeccuy reHoB. [1oCTTpaHCKPUIIIIMOHHBINA KOHTPOJIb.

Mooyns 3. Ocnoebl zenemuueckoit unxycenepuu._DOepMEHTB PECTPUKIMU M MOIU(PHUKAIHH.
Brinenenue u KJIOHUPOBaHKWE T'€HOB. BEKTOPHI 711 MOJNEKYJIIPHOrO KJIOHHpOoBaHus. [IpruHInIbI
KoHCTpyupoBanus pekomOuHanTHBIX JIHK n mx BBenenus B penunueHTHbIe KieTku. [Ipukman-
HBIE aCIIEKThl FTEHETUYECKON NHIKEHEPHH.

4.00bEéM yueOHOH TUCHMILIUHBI

Bunel yue6Hoii paboThI 3au. en. AK. yac.

OO0masi Tpy10eMKOCTh JMCUHMILINHBI 10 Y4e0HOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,0 36
Jlexumu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositeabHasi padora (CP): 1,0 36
CaMOoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI 1,0 36
Buabl KOHTpOJIA:

3a4éT c omeHKoM - -
IloAroToBKa K IK3aMeHY 1,0 36

AHHOTaus padoyell NPorpaMMbl 31eKTHUBHBIX JMCHUILIHH M0 «DU3NUYecKO KYyJIb-
Type u ciopty» (b1.B.JIB.)

1. Heanb aucuumiMHbl GU3NYECKOTO BOCIUTAHUS CTYACHTOB COCTOUT B (POPMUPOBAHUU
MHUPOBO33PEHUS U KYJIbTYPHI TMYHOCTH, TPAXKIAHCKOW IMO3UIMH, HPABCTBEHHBIX KAaueCTB, YyBCT-
Ba OTBETCTBEHHOCTH, CaMOCTOSTEJILHOCTU B NMPHHATUU PEIIEHHUH, CIIOCOOHOCTH HCHOIb30BATh
pasHooOpa3Hbie GOPMBI PU3NUECKON KYIBTYPHI U CIIOPTA, U TypU3Ma ISl COXPAHEHUS U YKpeI-
JIEHHS CBOETO 3/J0POBbS U 370POBbSl CBOMX OJIM3KMX B IMOBCEIHEBHON KU3HHU U MPOQecCuOHab-
HOM JIESTEIIBHOCTH.

2.B pe3syabTare HM3y4YeHHMs AUCHHMILNIMHBI O0y4YalOUIMICS MO NporpaMme OakajaBpuara
JAOJKeH: 00JNajgaTh CIeTyIOIUMH KOMITETCHIUSMHU: CIOCOOHOCTBIO K CaMOOPTraHW3alluu H
camoobpaszoBannto (OK-7); cnoCOOHOCTBIO HCIOJB30BATH METOABI M CPENCTBA (HH3MYCCKON
KYJBTYpBl JJIsi 00ECTICYSHHS IMOJIHONEHHON COMMAIBHOW W MPOQPECCHOHATBHON JeATEIbHOCTH
(OK-8); BnanmeTp cpeicTBaMU CaMOCTOSTEILHOTO, METOJANYECKH MPABUIBHOTO HMCIIOIB30BAHUS
METOMOB (YU3MUYECKOTO BOCIIUTAHUS M YKPEIUICHUS 3I0POBbBS, TOTOB K JOCTHIKEHHIO JOJDKHOTO
YPOBHSI (PM3MYECKOM TOATOTOBIEHHOCTH ISl OOECleYeHUs] MOJHOLEHHONH COLUAIbHOW U
npodeccronanbHoi AestenbHocTn (OK-14).

3name: Hay4YHO-TIPAKTUYECKHE OCHOBBI (PM3MUECKOM KYyJIBTYphl U CHOPTa, U 3I0pPOBOrO o0Opasa
KM3HH; COIMAIIbHO-OMOJIOTHYECKHE OCHOBBI (DU3MUYECKON KYJIBTYpHI H CIIOPTA; BIHMSIHAE 03710PO-
BUTENIBHBIX CHUCTEM (PU3MUYECKOTO BOCIHUTAHMS Ha YKPEIUICHHE 370pOBbs, MPO(UIAKTUKY MPO-
(deccroHanbHBIX 3a00JI€BaHUIN U BPEIHBIX MPUBBIUEK; CIIOCOOBI KOHTPOJISI U OLIEHKU (PU3UYECKO-
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ro pa3BUTHs U (PU3NUECKOMN MOATOTOBICHHOCTH; PABUIIA U CIIOCOOBI TUIAHUPOBAHUS MHIUBHULY-
aJTbHBIX 3aHATUN PA3IMYHON IIEJICBOM HAIMpPaBICHHOCTH, UCTOPUIO (U3MYECKOW KYIbTYPhl U
CIIOPTa, UMETh MPEJCTABICHHE O 3HAYUMBIX CIIOPTUBHBIX COOBITHSX HE TOJBKO CBOCH CTpaHBI,
HO U MHPOBOTO YpPOBHS; Ba)XKHEWIINE TOCTHXKEHHUS B OOJACTH CHOPTA; CIOPTHBHBIC TPAJAULIUU
MXTHU-PXTY um. .M. Menaeneea, HOMHUTH O MOJABUTaX CIIOPTCMEHOB B rojbl Benukoii ote-
YECTBEHHOH BOMHBI.

Ymemsb: caMOCTOATENBHO 3aHUMATHCS (PU3NUECKOM KYIbTYPOH M CIIOPTOM; OCYIIECTBISTH CaMO-
KOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma M coOJt0/IaTh MpaBHia TUTUEHBI U TEXHUKH 0e30-
NACHOCTH; BBINOJIHATh MHIUBUAYAJIHHO MOAOOpAaHHBIE KOMIUIEKCHI O3/JOPOBUTEILHON (u3nde-
CKOM KYJIBTYpbI U CIIOPTA, KOMIIO3UIIMM PUTMUYECKON U a3pOOHOM TMMHACTUKH, KOMILIEKCHI yII-
paXKHEHUs aTJIETUYECKOM T'MMHACTHUKH; BBINOJIHATH IPOCTEHINNE IPUEMBI CAaMOMAaccaxa U pe-
JIAKCALlMM; IPEO0J0JIEBaTh MCKYCCTBEHHBIE M €CTECTBEHHBIC MMPEINSATCTBHUS C HCIOJIb30BAaHUEM
pa3sHOOOpa3HBIX CIIOCOOOB MEPEIBUKECHHUS; BBITOIHATH PUEMBI 3aIIUTHl U CAaMOOOOPOHEHI, CTpa-
XOBKHM U CaMOCTPaxOBKH; OCYILECTBJISTh TBOPUYECKOE COTPYAHUUYECTBO B KOJIEKTUBHBIX (popmax
3aHATUHN (PU3HUECKON KYJIBTYPOH U CIIOPTOM.

Bnademw: cpenctBaMu M METOJIaMU YKPEIUICHUS MHAWBUIYaJIbHOTO 3/I0POBBS, (pU3MvecKoro ca-
MOCOBEPIICHCTBOBAHUS; JTOJKHBIM YPOBHEM (PH3UYECKON MOIATOTOBICHHOCTH, HEOOXOIUMBIM
JUTSL KAUECTBEHHOTO YCBOEHUS MPOo(eCCHOHAIbHBIX YMEHHUI U HaBBIKOB B Mpollecce o0yueHus B
By3e, JUIS O0ECTICUCHUs TTOJHOIICHHON COIMANBHON M MPO(PECCHOHAIBHON JEATeIFHOCTH TIOCTe
OKOHYAHUS yU4eOHOI0O 3aBEJCHUS; TEXHUYECKUMU U TAKTUYECKUMH HaBBIKAMH B OJIHOM U3 BHJIOB
cropra.

3.Kpartkoe conep:kanue JTUCHUIIUHBI:

Kypc «®usnyeckass KyJbTypa U CHOPT» pEaU3yeTCs 4epe3 BAPUATHBHBIM KOMIIOHEHT
(omexTuBHBIN MOAynb) 328 yacoB (BU CIIOpTa MO BHIOOPY CTYACHTA), B 3a4€THBIC SAMHUIIBI HE
NIEPEBOJIUTCSI, SIBISIETCSL 00S3aTENILHBIM JIJISI HCTIOTHEHUS TIPH OYHOU hopme 00yYeHUs..

Kypc «®uznueckas KyiabTypa U CHOPT» 3aKaHYMBAETCSA 3a4€TOM B KOHLE KaXKJI0I'O ceMe-
crpa. KOHTpoJIb ycrieBaeMOCTH CTYACHTOB BENETCS 110 NPUHATOM B YHUBEPCUTETE PEUTHHIOBON
cucTeMe.

[Iporpamma paccunmTaHa Ha W3y4EHME JUCLUIUIMHBI B TEYEHUE IIECTU CEMECTPOB H
MpeJoiaraeT, YTo 00ydJarmuecs UMEI0T TEOPETUUYECKYI0 U MPAKTUYECKYIO MOJITOTOBKY B 00-
JACTU AMCHUIUIMHBI «DHU3nyecKas KyJabTypa U CIIOPT.

Ne Pasznen nucnurninmHbl Yacos
Bcero Jlexuun [TpakTu- Cawmocr.
YECKUE pabota
3aHATUS
1. [TpakTrueckuii paznern, 328
1.1. | YueOHO-TpEeHUPOBOUHBIE 3aHATHS 296 296
(o Buaam cropra)
1.2. | KoHTponbHBIH pa3zien, BXOAUT B 32 32
Ay TOPHBIE 3aHSATHUS
Bcero uacos 328 328

Ilpaxkmuueckuii pazoen

[IpakTryeckuii pa3aen mporpaMMbl peaan3yercsi Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
yueOHBIX TpyIax 1o odmien Gpu3ndeckoi NoAroTOBKE WX MO BHIOPaHHBIM BHJIaM CIIOPTAa.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOJIb30BAHUHU TEOpETHUYE-
CKHX 3HAaHUN U METOAMYECKUX YMEHUMH, Ha MPUMEHEHUH Pa3HOOOpa3HbIX CPenCcTB (HHU3NUECKON
KYJIBTYpPBl, CIIOPTUBHON U MPO(HECCHOHATBHO-TIPUKIIAIHOMN MOJTOTOBKH CTYACHTOB.

[IpakTuyeckue 3aHATHS MOMOTalOT MPUOOPECTH OMBIT TBOPUYECKOW MPAKTHYECKOW Jaes-
TEJIbHOCTH, PAa3BUBAIOT CAMOCTOSTENILHOCTh B (PM3UUECKOM KYyJIbType M CIOpTe B LEJSAX JOCTHU-
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KeHus (pusmdeckoro coBepiieHcTBa. [[0BBIMIAIOT YPOBEHb (YHKIIMOHATBHBIX U JIBUTATEIBLHBIX
CIOCOOHOCTEH, HallpaBIeHHO (POPMUPYIOT KayecTBa U CBOMCTBA TUYHOCTH.

[TpakTryeckuii pa3aen BKIOYaeT B ceOs MoIpa3aenbl: o oomiei Gpu3nueckoi moaroTos-
ke (O®DII) u cnenmansHOM Pusznueckoit moaroroske (CDII).

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS

Y4eOHO-TpeHUPOBOUHBIEC 3aHATUS 0a3UPYIOTCS Ha HIMPOKOM HCIOJIb30BAaHUU TEOpeTHye-
CKMX 3HAHUU M METOJUYECKUX YMEHUH, Ha IPUMEHEHUU PAa3HOOOPA3HBIX CPEACTB (PU3NUECKOM
KYJIBTYpBI U CIIOPTa, CHOPTUBHON U NIPOdECCHOHATBHO-TIPUKIAIHON (PU3NUECKON MOITOTOBKE.

Konmponwvuuiii pazoen

Kputepuem ycnemHocTy ocBOeHUs yueOHOro maTepuana SBJISeTCs KCIEpTHas OlEHKa
IPENoIaBaTeNsl, YUUTHIBAIOIIAS PecyiApHOCHb NOCeujenus 00A3ameNbHbIX Y4eOHbIX 3aHAMULL,
BBIMIOJTHEHHE YCTAHOBJICHHBIX HAa JAHHBIN CEMeCTp KOHTPOJIbHBIX HOPMATHBOB (TE€CTOB) OOIIEH
(U3HYECKON U CIMIOPTUBHO-TEXHUYECKOW MOATOTOBKH JJII OTACIBHBIX TPYII Pa3IMYHON CHOpP-
TUBHOW HAIIPABJIEHHOCTH.

KoHTponbHBIN pa3en ocyiecTBIsseT 00beKTHUBHBIN yUeT Mpoliecca U pe3yJbTaToB y4ueo-
HOM JICSITEILHOCTU CTYIEHTOB M OCYIIECTBIISECTCS 110 PEUTUHIOBOM cucteme, npuusaTo B PXTY
uMm. /.. Menneneena.
4.00beM yueOHOil TUCHUIIMHDBI (BAPUATHBHbII KOMIIOHEHT)

Bun yuebHoO# paboThI Bcero CemecTpbl
4acoB I I Il v \Y VI
dusnueckas KyJabTypa U CIIOPT — BapHa- 328
THBHbIH KOMIIOHEHT
AyauTopHble 3aHATHSA (BCEro) 296 32 66 66 66 66 32

1. TeopeTnueckuii pa3aen
(JIexium)

2. IlpakTuueckuii pazaen
2.1. Y4eOHO-TpeHUPOBOYHBIC 3aHATHUSA (110 296 28 60 60 60 60 28
BHJIaM CIIOPTA)

3. KoHTponbHBIN pa3ies, BXOJUT B ay/I1- 32 4 6 6 6 6 4
TOPHBIC 3aHITUS
Buja uroroBoro KOHTpoJIst 3a- 3a- 3a- 3a- 3a- 3a-

qcT qceT qceT qceT qcT 4qceT

4.4.3. IncuMnJuHbI 10 BHIGOPY
AHHOTanus padoveil NPOrpaMmsl JUCHUILIMHBI «MHKEHEpHASA MICHX0JIOTHS»
(b1.B./IB. 1.1)

1.Ieabro u3ydenus kypca «HxeHepHas NCUXOJIOTUS» sIBIseTCS (OPMHUPOBAHUE Y CTY-
JIEHTOB LIEJIOCTHOTO TPEICTABICHHS O COCTOSIHUM U OCHOBHBIX HAalpaBJIEHUSX Pa3BUTHUSI COBpeE-
MEHHOW NCUXOJIOTHH, PA3BUTHS IICUXOJOTMYECKUX KAUECTB JIMYHOCTH CTYJIEHTA, OBJIAJICHUE UM
MPAKTUYECKMMH HaBbIKaMU ()OPMUPOBAHUS XapaKTepa U MOBEACHUS B 001ECTBA.

2. B pesyabTare H3y4eHUs1 JMCHUILIHHBI 00y4aIOLIUICA 10 NporpaMmme 0akjaaBpHa-

Ta A0JIKeH: 00J1a/laTh CIEeIYIOIIUMHA KOMIIETEHIIUSIMU: BIIaJICHUEM OCHOBHBIMU METOJAaMU 3a-
LIUTHI TPOU3BOJCTBEHHOIO MIEPCOHAJIA U HACEJIEHUsI OT BO3MOJKHBIX IIOCJIEICTBUM aBapHil, Ka-
tacTpod, cruxuitabix 6enctuil (OIIK-6); cmocoOHOCTRIO paboTaTh C HAYYHO-TEXHUYECKON MH-
dopmanuelt, UCroIb30BaTh OTEUECTBEHHBIH U 3apyOEKHBIH OMBIT B NMPO(ECCHOHANBHON Jes-
tenpaoctu (ITK-8);
3uamu: 00IIyIO XapaKTEPUCTUKY MPEAMETA U €r0 OCHOBHBIX METO/I0B, IICUXOJOTHYECKUE KpHUTe-
pPHUH pa3BUTOM JINYHOCTH, IO3HABATEIbHBIE ICUXUYECKHE TPOLECCHI JIMYHOCTH;
Ymemw: nenarb AMYHOCTHBIA BBHIOOp, NPUHUMATH JINYHOCTHOE PELICHUE, U3MEHATh HEPApXUI0
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MOTHUBOB, peuars Npo0ieMy JMYHOCTHOTO POCTA, BIUATH Ha (POPMHUPOBAHUE ITAMSATH, BHUMAHHUS,
BOOOpaXCHUS U TBOPUYECTBA.
Braoemv:  OCHOBHBIMM ~ METOJAaMU  IICUXOJIOTUYECKUX  MCCIENOBaHWM,  METodaMH
MICUXOJIOTUYECKON TIOMOIIM, HaBbIKAMHM BHYTPEHHEH pEryjsiiuu AesTeIbHOCTH: 3MOLUSIMHU,
BOJIEH, MOTUBALUEH, TOTPEOHOCTAMH.
3.Kparkoe cogepxxanue JUCUMILIHHBI

Begeoenue. llcuxonorus kak Hayka o ncuxuke. [lcuxuka u coznanue. Cneuuduka Hayd-
HO-TICUXOJIoru4eckoro 3HaHus. OOImias XapakTepUCTHKa €€ IMpelIMeTa U OCHOBHBIX METOJIOB.
[Icuxomnorus Kak eCTECTBEHHO-Hay4YHasl U T'yMaHUTapHasl JUCLUIUIMHA, €€ MECTO Cpelr APYTUX
HayK o dejoBeke. MeToonornyeckue ocHOBBI icuxonoruu. OO0mias, crenuanbHas, YacTHas Me-
Tonosnorust. OCHOBHbIE METObI IICUXOJIOTMUYECKUX HCCIEN0BaHUN. MeToIbl NICUXO0I0TrH4YeCKON
MTOMOIIIH.

Mooyne 1. Yenosek kax cydvekm deamenpHocmu

[TonsiTust cyobekTa, MHAUBUAA, TUYHOCTH, MHAUBUAYAIbHOCTH. OO011ee npeacTaBIeHue o
Pa3sBUTHU JTMYHOCTH B UCTOPHOTEHE3€ W OHTOreHe3e. JINYHOCTHBIN BBIOODP, TUYHOCTHOE pellie-
HUE, JIMYHOCTHBIN MOCTYNOK. BO3MOXHOCTh M3MEHEHHUS HepapXul MOTHUBOB U MpoliemMa JIUYHO-
cTHoro pocra. [Icuxonornyeckue KpUTepuu pa3BUTON JIMYHOCTH.

Mooyns 2. Boznuknoeenue u pazeumue nCUXUKU

OBOIIOLMOHHOE 3HaueHUEe Ncuxuku. Kpurepun ncuxuku. CpaBHUTENbHBINA aHAIU3 MICH-
XUKHU KUBOTHBIX U 4esioBeka. OCHOBHBIE XapaKTEPUCTUKH TPYIOBOM AEATEIbHOCTHU JIIOJIEH U UX
¢unoreneTnyeckue Npeanochliky. IlosBnenne TpyAoBbIX AEHCTBUM Kak HEOOXOIUMOro ycio-
BUS BOSHUKHOBEHHUS OOIIECTBEHHOT'O CO3HAHUSI.

Pa3BuTHe ncuxosnornyeckux 3HaHUN B paMKax yudeHus o ayuie (¢ apeBHoctu ao XVII
Beka). [IpeacraBnenue o ncuxuke B ¢unocodpckux ydenusax (XVII Bek m1o BTOpoil MonoBUHBI
XIX Beka). Brigenennue ncuxoornyeckux 3HaHUN B CAaMOCTOSITENIbHYIO HayKy (BTOpasi MOJIOBU-
Ha XIX Beka 1o HacTosero BpeMeHu ). COBpeMEHHBIC HUCCIIECOBAHUS.

Mooyns 3. Ilcuxonozuueckue npoyeccol TUYHOCHMU

Ilo3nasamenvHuvle ncuxuieckue npoyeccyl IUYHOCMU

OO0mrast xapakTepuCTHKa TO3HaBaTeNbHOU cepsl yenoBeka. OCHOBHBIC MOHATHUS U 3aKO-
HOMEpPHOCTU CEHCOpHOM mncuxou3uku. Bocmpusthe NpocTpaHCTBa, IBUKEHHS, BPEMEHHU.
MpinieHre Kak MpoLecc U ero 3KCIepuMeHTallbHOe uccienoBanue [lcuxonorus mamsaru: oc-
HOBHbIE (DaKThI, 3aKOHOMEPHOCTH, IpobiaeMa pa3BuTHA. IIcuxoaorust BHUMaHUs: OCHOBHBIE (hak-
Thl, 3aKOHOMEPHOCTHU U npoObiema pa3BuTus. Ilcuxonorus BooOpaxenus. BoodpaxeHue u TBOp-
4eCTBO.

OMOYUOHATILHO 8OJIE8ble NPOYECCHL U NOMPEOHOCIMHO-MOMBAYUOHHAS Chepbl TUYHOCMU

BHyTpeHHss perynsuus AeATeNbHOCTU: MCUXOJIOTUS AMOLMM. BHYTpeHHss perymisuus
JeSTeNIbHOCTH: Ticuxonorus Bosu. [lorpeOGHOoCTHO-MOTHBaMOHHAs cdepa TnYHOCTU. OCHOBHBIE
npoOIeMbl ICUXOJIOTUN MOTUBAIMK. [IOHATHS MOTHUBAIMM, MOTHBA, TOTPEOHOCTH U X COOTHO-
nieHne. MortuBanus u AedaTeabHOCTh. MOTHUBaUS U INYHOCTD.

Hnousuoyanvhvie 0cobeHHOCU Yel08eKd. NCUXOL02Us CHOCOOHOCmell

Omnpenenenne cnocooHocte. CrtocoOHOCTH U UX u3Mepenne. OOIUi UHTEIUIEKT. Y MCT-
BEHHBIN BO3PacT U KOAPPHUIMEHT UHTEIIEKTyalbHOCTH. [Ipo01eMbl BaTMAHOCTH U HAJISKHOCTH,
CTaHJapTU3alUU U HOPMUPOBAHUS, KyJbTypHOM ajantanuy TecToB. TecThl Ha OOMMHA MHTEN-
JIeKT U crnenuanbHbele cnocoOHocTH. CTpykTypa uHTEekTa. ClloCOOHOCTH U pa3BUTHE JIMYHO-
CTH.

Hnousudyanvrvie ocobeHHOCmU Yenoeka: memnepamesm u Xapakmep

OO61re XapakTepUCTUKH TEMIIEpaMEHTa: aKTUBHOCTh M SMOIMOHAIBHOCT. Poib Temme-
paMeHTa B AeATeNbHOCTU. [IoHATHE MHIMBUAYATIBHOTO CTHUJIS JESITEIbHOCTH. XapakKTep U €ro
dbopmupoBanne. XapakTep U TEMIIEpaMEHT. XapaKTep KaK CHCTEMa OTHOIICHHH YeJIOBeKa K MH-
pY, APYTUM JI0JsM, camomy cebe. UepTsl xapakrepa. CTpoeHHe Xxapakrepa. Xapakrep Kak Gop-
Ma TOBeJIeHUs, HeoOXoauMas JJisi COXPaHEHMsI CIIOKUBILIEHCS CTPYKTYphl MOTUBOB. 3alllUTHBIE
¢byHKLIMU XapakTepa. XapakTep Kak WHAWBUIYAIbHbIA KU3HEHHBIH CTUIIb INYHOCTH.
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4.00b€éM yueOHOH THCHUILINHBI

B 3aueTHBIX B akagem.
Bupl yueOHO#M paboTh e IMHNLAaX gacax

O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y1eOHOMY IUIaHY 2,0 72
AYAUTOpPHBIE 3aHATHS: 0,22 8
Jlexmuu (JIek) 0,11 4
ITpaxtrueckue 3ansatus (113) 0,11 4
CamocrosiTesibHas padora (CP): 1,67 60
CamocTosITeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1,67 60

Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,11 3ayver (4)

AHHOTaIII/Iﬂ paﬁoqeﬁ nporpaMmbl TUCHUIIIMHBI «OCHOBLI MEHCIKMEHTA U MAPKETUHI'A»
(1. B.JIB. 1.2)

1.Iesab QAUCHMIIMHBI — MTOJyYSHUE CHCTEMBI 3HAHUH O 3aKOHOMEPHOCTAX (DYHKIIMOHU-
POBaHMS MPEINPHUITHI B CHUCTEME HallMOHAIBHON SKOHOMMKH, MPEICTaBICHUN B 00JIACTH Me-
HEPKMEHTA U MApKETUHIA, BKIKOYasi METOJ0JOTHYECKUE OCHOBBI U 3aKOHOMEPHOCTH, (PYHKIINH,
METO/Ibl, OPTraHU3AIOHHBIE CTPYKTYPbI, OPTraHU3AINIO MPOIIECCOB, TEXHUKY U TEXHOJIOTHIO Me-
HEDKMEHTA U MapKETHHTa B YCJIOBUSX PHIHOYHOM 3KOHOMHWKH; 3AJI0KEHHE OCHOB Tpodeccuo-
HAJIBHOU JIeATeIbHOCTH OaKalaBpOB.

2.B pe3yabTare M3ydeHHMs AUCHHUILUIMHBI 00y4YaloUIMiicsl MO NMporpamme OakajiaB-
pHaTa J0JKeH: 00J1ajaTh KOMIETCHIIUSIMU: BIIAJICHHEM OCHOBHBIMU METOJIAaMU 3alUThI TPOU3-
BOJICTBEHHOT'O II€PCOHAJIa U HACEJIEHMsI OT BO3ZMOXKHBIX IOCJIEJICTBUN aBapuii, karactpod, cTu-
xuitbix OeactBuii (OIIK-6); ciocoOHOCTHIO paboTaTh C HAYYHO-TEXHUYECKOW HH(pOpMaIueii,
UCTIOJIB30BaTh POCCHMCKUIA W MEXTYHAPOJHBIN OMBIT B podeccnonanbHoi aesrenproctu (I1K-
8).
3nams: TPUHLHUIIBI COCTaBJICHUSI TEXHUYECKOW TOKyMeHTauuu (rpaukoB padboOT, HHCTPYKLUH,
IUIAHOB, CMET, 3asBOK HA MaTepuajbl U 000pYAOBaHKE) U AP.; TEOPETUYECKUE OCHOBBI U METObI
BBIPAOOTKH IIeNIel U CTpaTeruu OM3Heca; MPUHIMITBI IOJrOTOBKU TOKYMEHTALUH JUIs CO3AaHuUs
CHCTEMBl MEHEPKMEHTa KauecTBa MPEANPHUITHS; METOJbl U TEXHOJIOTUU MPUHATUS U peanusa-
IIUU YIIPABJIEHYECKUX PEIICHUH.

Ymemy: cocTaBnATh 3asBKM Ha 000pynOBaHME; pa3pabaThiBaTh TEXHUYECKYIO TOKYMEHTALHUIO;
NPUHUMATDH YIPABICHUECKHE PEIICHUs U OpraHU30BBIBATh UX BBINIOJIHEHUE; coOupaTh, 0Opada-
TBIBaTh U MCIIOJIb30BaTh YNPABIECHUYECKYI0 MH(POpPMaLUIO; paboTaTh C YIPaBICHYECKOW TOKY-
MEHTAINeH, MoNb30BaThCs 3aKOHAM, HOPMaMH M IIpaBUIaMU aIMUHUCTPATUBHON JIEATENbHOCTH;
pacrpenensaTs 0043aHHOCTH U OTBETCTBEHHOCTb; UCIOJIb30BAaTh METOIbl MOTHUBALIMHM NIEPCOHANA;
KOHTPOJIMPOBATh U PETyIUPOBATh UCIOIHEHHUE MJIAHOB.

Braoemu: HaBbIKaMHU NPUMEHEHHS ONTUMAJIBHBIX MOAXO0JI0OB JJIsl AMATHOCTUKH U aHAIM3a pPhIH-
Ka; METOJaMU PYKOBOJICTBA MEPCOHAJIOM; MHCTpPyMEHTaMH 3(()EKTUBHOIO yNpaBJIEHUs NHpe.-
TIPUSTHEM.

3.Kpartkoe cogepxxanue 1uCHUMIIIHHBI

Mooynw 1. Ocnogsl ynpasienus npeonpusamuem

1.1 Bgeoenue. Ilpeomem, memoo u codeprcanue oucuyuniunvl «OcHo8bl meHedIic-
Menma u mapkemunzay». Teopus ynpaBieHHs: ypaBieHHe Kak TOTPEOHOCTh U Kak (hakTop yc-
nexa JesTelbHOCTH, CYIIHOCTh U COJIep’KaHHe YIPABJICHUS, MECTO TEOPUH YIIPABICHHS B CHCTE-
M€ COBPEMEHHBIX 3HaHHM, crenuduka yrnpaBiIeHUECKOH JesTeNTbHOCTH, COBPEMEHHbIE Ipobiie-
MBI ynpaBieHus. ['eHe3uc TeopuH yIpaBieHHs: YINpaBIE€HUYECKUE PEBOIOIMH, BOSHUKHOBEHHE
HAayYHOW TEOpHH YNpaBIEHUS, UCTOKH U TEHJEHIMH Pa3BUTHUSL POCCUMCKOIO YIpaBlIeHUs. 3aK0-
HOMEPHOCTHU U NPUHLIHUIIBI YIIPaBIEHUS: CyObEKTUBHBIE U O0BEKTUBHBIE (DAKTOPHI B yIIPABICHUH.

1.2 Cucmema ynpagnenus npeonpusmuem u ee cmpykmypa. Ouyenka rghgpexmueno-
cmu ynpagnenusa. CHUcTeMa YIPABIEHUA: IOHATUE CUCTEMBI YIPABIEHUS, paCHpEIeiICHUE
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(GYHKIMH, TTOTHOMOYHA ¥ OTBETCTBEHHOCTH, MIPUHITUIIBI TIOCTPOSHUS CUCTEM yripaBieHus. LleH-
Tpajlu3alus W JACLEHTpalu3alus yIpaBieHUs, JEJerHpOBaHUE IOJHOMOUYMN B TMpoleccax
yrnpapneHus. Opranu3anioHHas CTpyKTypa U ee BuAbl. OCHOBHBIC TOHATHS 3(PPEKTUBHOCTH
ynpasneHus. [Tokazarenu 3¢p(heKTUBHOCTH YIIPaBIICHUS.

Mooynw 2. Ochosbl meHedIcMeHma

2.1 Ilenu 6 cucmeme ynpasnenusn. Pazpabomka cmpame2uil u nianoe op2aHu3ayuu.
Lenu u uenenosiaraHue B yIpaBiIeHUU: POJIb LIEJIM B OPraHU3AIMK U OCYIIECTBICHUH MTPOLIECCOB
yhpaBieHus, Ki1accudukamus 1enel, IoCTpOoeHUE JAepeBa Iiesiel; coueTaHne pasHooOpasus lie-
neit u QyHKIUNM MEHEKMEHTA; CHCTeMa YIIPABJICHUS 110 IIEJISIM; CTPATeTUsl U TAaKTUKA YIIpaBlie-
Husl. CyIIHOCTh, IPUHLMIIBI M METO/IbI IIaHupoBanus. [Ipouecc BeipaboTku ctpareruu. @opmbl
TEKYILEro MJIaHUPOBAHUSI.

2.2 Texnonozusn paspabomku u npuHamus ynpaeieHdeckux peuwienuil. Pa3paboTka
VIPaBICHYCCKUX PEIICHUN: TIOHATHE U KiIacCH(PHUKAIUS YIPABICHYECKUX PEIICHH, OCHOBOIIO-
Jlararolue 3JeMEeHThI 1eATeIbHOCTH, YCIOBUS U KPUTEPUU MPUHATHUS PEUICHUM, TPOLECC U MO-
JIe IPUHSTHS YIIPABIEHYECKUX PEIICHUM, peann3alus yIpaBIeHUeCKUX PeIIeHUH.

2.3 Baacmo ¢ cucmeme ynpaejieHus. auoepcmeo u cmuip ynpaeienus. OTHOIICHUS
BJIACTH B CUCTEME YIIPaBJICHUS: MOHIATHE U TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEKEPA;
MpU3HAKU, (PAKTOPHI U MPOSIBICHUS HEYNPABISIEMOCTH; UCTOYHUKHU BJIACTU B YIPaBIECHUU Opra-
HU3AIMEH; MapTHEPCTBO B Ipolieccax MeHEKMeHTa. JINIepcTBO U CTUIIL YIIPaBJICHUS: MPOIEC-
cbl (hOPMUPOBAHMSI U OCHOBHBIE COCTAaBJISIOUINE JTUAEPCTBA, (popmanbHble W HepOpMalbHbBIE
(bakTOphl TUAEPCTBA, MPOSIBJICHUE JIMJIEPCTBA B CTHJIC YIIPABJICHUS, TCHACHIIUS PAa3BUTHUS CTUIIS
yIpaBIeHUSI.

2.4 MomueayuonHnle 0CHOBbL ynpagienus u KoH@auxmol. MoTuBays 1esSTEIbHOCTH
B YIPaBICHUH: MOTHUBHI JIEATEIHHOCTH Y€JIOBEKa U UX POJIb B YIIPABICHUU, OCHOBHBIC TOHATHS U
JIOTHKA TIpoIiecca MOTUBANNHU, (PaKTOPBI (OPMUPOBAHUS MOTHBOB TPY/Ia; HCIIOJIH30BAHHE MOTH-
BallM B NPAKTHKE MEHEKMEHTa; (pakTopbl 3((HEKTUBHOCTH MOTHBALIUU; COBPEMEHHBIE KOH-
[ENIUY MOTHBAIMK. [ pynmoBasi TUHAMUKA U KOH(IMKTBL: POJIb TPYIIIEI B TIOBEICHUU U JICs-
TEJIBHOCTHU YeJIOBEKa, (JOPMUPOBAHUE TPYII, B3aUMOJICHCTBUS B TPYIINE U B OpPraHU3aIlH; BO3-
HUKHOBEHUE, MPOSBIICHUE W PA3HOBHIHOCTH KOH(IMKTOB, BIHMSHHE KOH(IMKTOB Ha YIpaBlic-
HUE.

Mooyns 3. Ocno6bl mapkemunza.

3.1 Mapkemunez Kak cucmema ynpaenenus, pecyaiupoeanusn u uzyuenus potnka. [1ous-
THE MapKETUHTA, TPOUCXOXKJICHUE U CYIIIHOCTh MapKETHHTa, 11eJIu MapkeTuHra. OCHOBHBIE TIPU-
3HaKU MapKETHHTOBOTO CTUJS ympaBieHus. Konuenuun MapketuHra. OCHOBHBIE BUBI MapKe-
THHra. MapKeTuHroBas cpefa.

3.2 Komnaexkc mapkemunza. OcrnogHnvie mapkemunzogvie uncmpymenmaut. Conepxa-
HUE U TIPOLIecC yrnpaBiieHus] MapkeTUHToM. OCHOBHbBIE ()YHKIIMM MapKeTHHTa. ToBapHas, EHO-
Bas, COBITOBAas U KOMMYHHUKAIMOHHAs MOJIUTUKH Gupmbl. ToBapHbIe cTpaTeruu. PaspaboTka Ho-
BBIX TOBApOB.
4.00b€M yueOHOil THCIUIIHHBI

Buel yue6HOM paboTh 3au. en. Ak. gac.

O0mas TpPyA0CMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
AyIHMTOpHBIC 3AHATHS: 36 36
Jlexruu (JIek) 0,5 18
IIpaktuueckue 3anstus (I113) 0,5 18
CamocrositeabHas padora (CP): 1,0 36
CamocrosTenbHOE U3YYeHUE Pa3/IesioB JUCIIUIUIMHEI 1,0 36
Buabl KOHTpOJIA:

3auér + +
IloaroroBKa K 3K3aMeHY -

AHHOTanus padoyeil nporpaMMsl JMCUMIJIMHBI «BBejeHne B 0MOTEXHO10THIO)
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(1.B./IB.2.1)

1.leap nMCUMNJIMHBI — PACHIUPUThH MPEICTABICHUE CTYIEHTOB-OMOTEXHOJIIOTOB O TOM,
YTO TaKOE COBPEMEHHAss OMOTEXHOJIOTHUS, AaTh MPEACTABICHHE 00 OCHOBHBIX HANpaBIICHUSIX U
MEePCIEeKTUBAaX Pa3BUTHS OMOTEXHOJOTUHU, OCBETUTH TIaBHbBIE MPOOIEMbl OMOTEXHOJIOTUU U ITYTH
UX peIIeHHs] Ha COBPEMEHHOM 3Tare pa3BuTHs Hayku. Oco0oe BHUMaHHE YAETISIETCS PaccMOT-
PEHHIO CBA3CH MEXIy IOCTHXKEHHUSMU B 00JacTH (yHIaMEHTAJIbHBIX HAayK (MUKpOOHOJIOTHS,
MOJICKYJISIpHAsI TEHETUKA, MOJICKYJIIpHAasi OUOJIOTHS U T. T.) U MPUKIATHBIMU aCTIEKTAMH UX HC-
M0JIb30BAHNUS B PEILICHUU aKTyaJbHBIX 3a7ja4 COBPEMEHHOT0 00IeCTRa.

2.B pe3yibTaTe H3y4YeHHsl IMCUMILUIMHBI 00y4YalluMiicsi Mo mporpamme 0akaJiaB-
pHaTa JoJKeH: 00Ja7aTh CIEIYIOIIUMHA KOMIIETEHIIUSMUA: FOTOBHOCTBIO OLICHUBATh TEXHUYE-
CKHE CPE/ICTBA U TEXHOJIOTHH C YYETOM JKOJOTHUYSCKHX mocienctBuii ux npumenenus (I1K-3);
BJIaJICHHEM TUTAHUPOBAHUS SKCIIEpUMEHTa, 00pabOTKH U MPECTaBICHUS MTOTyYCHHBIX Pe3yibTa-
ToB (IIK-10); TOTOBHOCTBIO UCIIOJIB30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU B CBO-
el mpodeccroHanbHON 001acTH, B TOM YHclie 0a3bl JAHHBIX U TTAKETHI;
3nams: OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI U METOABl PabOThl ¢ HUMHU; Ba)KHEMH-
1IMe MPOU3BOJACTBA IPOMBIIIJIEHHOM, MEIUIMHCKOM, CEIbCKOXO3AHCTBEHHOM, HKOJIOTMYECKOU
OMOTEXHOJIOTHH, OMOHAHOTEXHOJOTUH; MPUHIUIHAIBHYIO CXeMYy OHMOTEXHOJIOTHYECKOT0 MPOU3-
BOJICTBA; METObI KYyJbTHUBUPOBAHMSI; OCHOBHBIC IPUHIIUITBI OPraHU3alUd OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA, €T0 HEPAPXUUYECKYIO CTPYKTYPY, METOMABI OLIEHKH 3PPEKTUBHOCTH MPOU3BOACT-
Ba; pOJIb COBPEMEHHON OMOTEXHOJIOTUHU B PA3BUTUN COBPEMEHHOM SHEPreTHKHU, TEXHOJIOIUU BbI-
JIEJICHUS METAJLJIOB U3 PY/I, JIETKON MPOMBIIUIEHHOCTH.

Ymems: noHMMaTh CyIIHOCTH MPOLIECCOB, MPOTEKAIOLINX B KUBBIX OpraHU3Max U 3aKOHOMED-
HOCTEW B3aUMOJICHCTBUSI OpraHU3Ma C OKPY)KAloIIel cpeloi; moadupaTh ammapatsl, ISl OCY-
IIECTBJIEHUS TOI'O WJIM HHOTO cr1oco0a KyJIbTUBUPOBAHUS;

Braoemyu: 3naHuSIMU 0 OMOTEXHOJIOTUU U MPUMEHATh UX MPU U3YYEHUU CIIEHUATBHBIX TUCIHUII-
JIMH; HaBBIKAMHU I10 TUIAHUPOBAHUIO U MPOBEJACHUIO HKCIIEPUMEHTOB AJIsl OLIEHKU MPUTOJHOCTU
MUKPOOPTaHU3MOB JIJIsl OCYIIECTBIICHUSI OMOTEXHOJIOTUYECKOTO MPOIEecCca; HaBBIKAMU PaOOTHI C
HAay4YHOU, HAYYHO-TEXHUYECKON U MATEHTHOMN JTUTEPATYPOH.

3.Kparkoe conep:kanue JTHCIUITHHBI

Beeoenue. XapakrepucTuka OMOTEXHOJIOTHH KaK MHOTOOTPACICBON O0JIACTH JESATCILHO-
ctu. Uctopusi pazButus OmoTexHonoruu. HampaBneHus pa3BUTHS OMOTEXHOJOTHH U TOJydae-
Mble TponykThl. Crenuduka 3aaa4, penaeMblXx OMOTEXHOJIOTHEN B Pa3iMYHbIX OTpacisix Mpo-
MBIIIJIEHHOCTH, CEIbCKOM XO3siiCTBe, MeAUIINHe, dHepreTrke. OleHKa crpoca Ha OMOTEXHOIO-
THYECKYIO TPOAYKIIMIO.

Mooynw 1. Obnacmu npumenenus OUOMEXHONOZUN.

1.1. Meouyuna u 6uomexnonocus. Cpeacrsa TMarHOCTUKU, TPOPUITAKTUKYA U JICUCHUS
3a0oneBanuii. [leHNIMIIIMH U1 Apyrue aHTHONOTHKY. [lomydeHne BaXKHBIX 711 MEIULIUHBI
BEIIECTB, B TOM YUCJI€ NHCYJNHA, UHTepdEpOHa, TOpPMOHA pocTa, BakuH. [ mbpruaomsl. Mo-
HOKJIOHAJIbHBIE aHTHUTENA.

1.2. Buomexnonozcuueckue nooxoobl 6 peuteHuu ceibCKoxo3saicmeenuvix 3aday. [Tpoodie-
Ma ¢Qukcaruu azora. boprba ¢ Bpeaurensimu. [lepepaboTka CeNbCKOXO3SHCTBEHHOTO CHIPHS.
buoTtexHonornueckne aceKkThbl ’KUBOTHOBOJICTBA.

1.3. Buomexnonozuyeckue nooxoosl 8 peuieHuu sHepeemuyeckux npooiem. IIpon3BoacT-
BO 3TUJIOBOTO CIMpTa B KauecTBe TorumBa. [IpousBoacTBo 6moausens. [pesecrna, Bogopociu,
MacJIUYHbIe PACTEHUS KaK ChIpb€ B JHEPreTUUECKHX IMPOU3BOJICTBAX. Y COBEPIICHCTBOBAHUE
npoliecca MpoU3BO/ICTBA ATaHOJIA. BUOTEXHOIOTHs B JOOBIBAIOIIEH OTpaCH.

1.4. Ilepcnexmuewvl buomexnonocuu 6 obracmu nuujegou npomviuiienHocmu. Coyeranue
TPAAUIIMOHHBIX U COBPEMEHHBIX MOJIX0/I0B B MPOU3BOJICTBE MUIIEBBIX MPOJIYKTOB U HAITUTKOB.

1.5. Ocnosnvie nanpasnenus pazeumusi OUOMEXHONIO2UU 8 0ONACMU OXPAHbBL OKPYHCAIO-
wetl cpeovl.

Mooynes 2. Ilpunyunuanvnaa cxema 0uoOmexHoaN02U4eCKO20 NPOU3B00CEA.
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2.1. Obwvexmul buomexuonoeuu. XapakKTepuCTUKa OTHOKICTOYHBIX OPTaHU3MOB U KJIETOK
’KUBOTHBIX U PACTEHUH KaK 00BbEKTOB OMOTEXHOJOTUU. [IpOoMBIlIUIEHHbIE IITAMMBI U TPeOOBaHUS
K HUM. BplieneHue u cenexkiuss MUKpOOPraHU3MOB — IPOAYLEHTOB OMOJIOTMYECKH aKTHUBHBIX
BeleCTB. MeTonueckre MoAaXxoApl K YJIYYIIEHHUIO IITAMMOB ITPOMBIIUIEHHBIX MUKPOOPIaHU3-
MOB. XapaKTEepPUCTHUKA MYTAHTHBIX KJIETOK U 0COOCHHOCTH UX UCIOJIB30BAHUS.

2.2. Cuipvesas 6aza Ouomexnonoeuu. TpeOoBaHUs, MPEIBABISIEMbIC K IMUTATECILHBIM
cyOcTparaM, UCTIONB3YIOUIMMCS B OMOTEXHOJIOTUYECKUX Tporeccax. OCHOBHBIC THIIBI TUTATENIb-
HBIX CpeJl, UCTIOJb3YIOIINXCS B OMOTEXHOJIOTUU: TPEOOBAaHUS K COCTaBy U KaueCTBY, IPUHIIUIIBI
noxoopa.

2.3. Obwas cxema buomexuonocuueckozo npoyecca. llogroroBurensubie craguu. Opra-
HU3aIMs1 OMoTeXHOMorHuecKoi ctanuu. Kinaccudukanus npoueccoB hepMeHTaNH.

2.4. Kynemusuposanue npooyyenmos. CBsi3b MEXKAY POCTOM H MPOAYKTUBHOCTHIO. [Ipo-
IYKTHI IEpBOH 1 BTOpoi (ha3el pocra. IIpenmyiiecTBa n HEAOCTATKU MEPUOANIECKOTO U HETIpe-
PBIBHOT'O KyJIbTUBHPOBaHUs. OCHOBHBIE APAMETPBI POCTA NPOAYLIEHTOB. XEMOCTATHOE KYJIbTH-
BupoBanue. mmoOmmzamusi. OCOOEHHOCTH KYJIbTUBUPOBAHMS KJIETOK >KUBOTHBIX. CyCrieH3H-
OHHBIE U KAJUTYCHBIE KYJBTYpPbl PACTUTEIBbHBIX KIETOK.

2.5. Koneunvie cmaouu 6uomexnono2uyeckoeo npoyecca. BHyTpUKIETOUYHbIE U BHEKIIE-
TOYHBIE MPOAYKTHL. OTAENeHUE KIETOK OT KYyJIbTYpallbHOHM >KuIKOCTH. CrocoObl pa3pyiieHus
KJIETOK.

Mooyns 3. Ocrho6bl MONEKYAAPHOU OUOMEXHOIOZUU.

I'ennas unxxenepus u texnosorus pekomOuHaHTHbIX JIHK. OcHOBHBIE OTKpBITHSL, 000C-
HOBABIIIME TEOPETUYECKH TEXHOJOTUYECKHI MOAX0/1 K HACIeICTBEHHOW HH(OPMALIUH.

WHCTpyMEHTHI TeHETUYECKON WHKEHEpHUU. XapaKTepuCcTUKa (PepMEHTOB, UCTIONB3YEMbBIX
B I'€HETUYECKON MH)KEHEpUHU. BEKTOpHbBIE CUCTEMBI, TPUMEHSEMbIE JJI1 KJIOHUPOBAHUS B KIIET-
Kax MPOKapUOTHYECKUX OpraHu3MoB. CTpaTerusi KJIOHUPOBAHMS U SKCIPECCUS UYKEPOJHOM Te-
HETHYeCKON MHPOpPMAIUU B KJIETKaX Pa3IMYHBIX OPTaHHU3MOB.

Crioco6s1 BBeienust pekomOunanTHbIX JIHK B kiteTkn pa3nuvnbix opranu3MoB. [1orck KIOHOB ¢
pexombunanTHoi JJHK. Ob1mas cxema sxcriepuMeHTa o reHeTUYECKON HHKEHEPUU.
4.00bEM yueOHOH TUCHMILTHHBI

Buel yue6HoI paboTh 3au. en. AK. y4ac.

O0mas TpPyA0EMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyYAUTOpPHBIE 3aHATHSL: 15 54
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 1,0 36
CamocrositesbHas padora (CP): 15 54
CaMoCTOsITeTbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTIITMHBI 15 18
Buabl KOHTpOJIA:

3a4éT ¢ oneHKoi + +
IloaroToBKAa K IK3aMeHy -

AHHOTanus padoyeil NporpaMmMsl JMCHUIIMHBI «OCHOBHBIC HANIPABJICHUS] COBPEMEHHOM
ounorexnonorun» (b1.B./1B.2.2)

1.IMeab AMCHUIUIMHBI — PACIIUPUTh MPEACTABICHUE CTYACHTOB-OMOTEXHOJIOTOB O TOM,
YTO TaKO€ COBpPEMEHHasi OMOTEXHOJOIHs, AaTh MpeACTaBIeHuEe 00 OCHOBHBIX HAIPaBICHUAX U
NEePCHEeKTHBAX Pa3BUTHUA OMOTEXHOJIOTHH, OCBETUTH TJIaBHbIE MPOOIeMbl OMOTEXHOIOTUU U YTH
UX pelIeHHs] Ha COBPEMEHHOM JTare pa3BUTHs Hayku. Oco0oe BHUMaHUE yIEISETCs] paccMOT-
PEHHIO CBSA3€M MEXIy NOCTHKEHUSMHU B 0OJAacTH (yHAAMEHTAJIbHBIX HayK (MHUKpOOMOJIOTHS,
MOJIEKYJISIpHAsi TEHETUKA, MOJIEKYJIIpHasi OMOJIOTHS U T. 1.) U MPUKIAAHBIMU aCTIeKTaMH UX HC-
MOJIb30BaHUS B PEIICHUH aKTyaJIbHBIX 33/1a4 COBPEMEHHOTO O0IIECTBA.

2.B pesyabTrare M3ydeHMsl AMCUMILUIMHBI 00y4YalIMiicsi 1Mo mporpamme 0akajias-
pHAaTa J0JKeH: 00JIajaTh CIEAYIOIIMMH KOMIETEHIUSIMU: TOTOBHOCTBIO OLIEHHBATh TEXHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C YYETOM JKOJOTHUYECKHUX mocienctBuii ux mpumenenus (I1K-3);
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BJIaJICHHEM TUTAHUPOBAHUS SKCIIEPUMEHTa, 00pabOTKH U MPeICTaBICHHS MTOJIyYeHHBIX pe3ybTa-
ToB (IIK-10); TOTOBHOCTHIO UCIIOJIB30BATh COBPEMEHHBIC HH(OPMAITMOHHBIC TEXHOJIOTHH B CBO-
el mpodeccroHanbHON 001acTH, B TOM YHclie 0a3bl JAHHBIX U TTAKETHI;

3nams: OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI U METOABl PabOThl ¢ HUMHU; Ba)KHEH-
LIMe MPOU3BOJCTBA IPOMBIIIJIEHHON, MEIULMHCKOM, CEIbCKOXO3AMCTBEHHOM, JKOJIOTMYECKON
OMOTEXHOJIOTHH, OMOHAHOTEXHOJOTUH; MPUHIUIHAIBHYIO CXeMYy OHMOTEXHOJIOTMYECKOr0 MPOu3-
BOJICTBA; METO/IbI KYJIbTUBUPOBAHUS; OCHOBHBIE IPUHIUITE OPraHU3alUi OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA, €T0 HEPAPXUUYECKYIO CTPYKTYPY, METO/ABI OLIEHKH 3PPEKTUBHOCTH MPOU3BOACT-
Ba; POJIb COBPEMEHHON OMOTEXHOJIOTHH B PA3BUTUU COBPEMEHHOM 3HEPreTUKH, TEXHOJIOTUH BbI-
JIEJICHUS METAJJIOB U3 PY/I, JIETKON MPOMBIIUIEHHOCTH.

Ymems: moHMMATH CYIIHOCTH MPOIECCOB, MPOTEKAIOIINX B KUBBIX OPraHU3Max U 3aKOHOMEP-
HOCTEW B3aUMOJICHCTBUSI OpraHU3Ma C OKPY)KAIoIIeW cpeloi; Mmoaduparh ammapatsl, sl OCY-
IIECTBJICHUS TOTO MM UHOTO CrI0c0o0a KyJIbTUBHUPOBAHUS;

Braoemyu: 3naHusIMU 0 OMOTEXHOJIOTMH U MPUMEHSTH UX MPU U3YUYECHUU CIICHHUATIbHBIX TUCIUII-
JMH; HaBBIKAMHU 1O ITUIAHUPOBAHMIO U TPOBEICHHUIO SKCIIEPUMEHTOB Il OLIEHKU MPUTOAHOCTU
MUKPOOPTraHU3MOB ISl OCYIIECTBIICHUSI OMOTEXHOJIOTHYECKOTO MPOIecca; HaBbIKAMU PabOTHI C
Hay4HOH, HAYYHO-TEXHUYECKOU U ITATEHTHOM JIMTEPATYPO.

3.Kparkoe conep:kanue JTHCIUITHHBI

Beeoenue. XapakrepucTuka OMOTEXHOJIOTHH KaK MHOTOOTPACICBON O0JIACTH JESATCIILHO-
ctu. Uctopusi pazButus 6uoTexHonoruu. HampasrieHus pa3BUTHS OMOTEXHOJIOTMH U IOJIydae-
MbIe MPOAYKTHL. Crienuduka 3agad, perraeMblx OMOTEXHOJIOTHEH B Pa3IMYHBIX OTPACIAX IPO-
MBIIJICHHOCTH, CEIbCKOM XO3siCTBe, MeAuIiHe, sHepreTrke. OleHKa crpoca Ha OMOTEXHOIO-
THYECKYIO MTPOAYKIIHIO.

Mooynw 1. Obnacmu npumenenus OUOMEXHONOUU.

1.1. Meouyuna u buomexnonozusi. CpeicTBa TUATHOCTUKH, TPODUIAKTUKA U JICICHHSI
3a0oneBanuil. [lennuumimn u apyrue aHTuOMOTUKH. [lomydyeHre BaXHBIX 711 MEIULIUHBI
BEIIECTB, B TOM YHCJIe MHCYJIMHA, HHTEp(epOoHa, rOpMOHa pocTa, BakuuH. [ ubpumomsr. Mo-
HOKJIOHAJIbHBIE aHTUTENA.

1.2. Buomexnonozuueckue nooxoovl 8 peuleHuu cerbCKoxo3saucmeennvix 3aday. I[Ipoodie-
Ma ¢Qukcanuu azora. boprba ¢ Bpeaurensimu. [lepepaboTka CeNbCKOXO3SHCTBEHHOTO CHIPBS.
BroTexHonmornyeckue acreKThl )KHBOTHOBOICTBA.

1.3. Buomexnonozuyeckue nooxoowsl 8 peuieHuu 3Hepeemuyeckux npooaem. IIpon3BoacT-
BO ATHJIOBOTO CIIUPTa B KadecTBe TorumBa. [IponsBoacTBo Omoamsens. [IpeBecuHa, BOIOPOCIH,
MaclIMYHble PACTEHHs] KaK ChIpb€ B JHEPreTHMYECKMX MPOM3BOJCTBAX. Y COBEpIIEHCTBOBAHUE
nporiecca MPOU3BO/ICTBA ATaHOJA. BHOTEXHOIOTHS B JOOBIBAIOIIEH OTPACITH.

1.4. Ilepcnexmuswi 6uomexunono2uu 6 ooracmu nuwjesoli npomviuiiennocmu. CoyeTanue
TPaTUIIMOHHBIX U COBPEMEHHBIX MOIX00B B IIPOU3BOJICTBE MHUIIEBBIX MPOIYKTOB U HAITUTKOB.

1.5. Ocnoeuvie nanpasieHus pazgumusi OUOMEXHONIO2UU 8 0OIACIU OXPAHbBL OKPYHCAIO-
weti cpeovl.

Mooyne 2. Ilpunyunuansnan cxema 0UOMEXHOI02UYECKO20 NPOU3BOOCHIBA.

2.1. Obwvexkmuvl 6uomexunonocuu. XapakTepUCTUKA OJHOKIETOYHBIX OPTaHU3MOB U KJIIETOK
KUBOTHBIX U PACTEHHH KaK 00bEKTOB OMOTEeXHOJIOTHH. [IpOMBIIIIEHHBIE IITAMMBI U TPeOOBAHUS
K HUM. Bpinenenne u ceneknusi MEKpOOPTaHU3MOB — IMPOAYIEHTOB OHMOJIOTHYECKH aKTHBHBIX
BemiecTB. Metonyeckre MOAXO0/bl K YIYUIIEHHUIO IITaMMOB IMPOMBIIUIEHHBIX MUKPOOPIaHU3-
MOB. XapaKTEepUCTHKA MYTAaHTHBIX KJIETOK U 0COOEHHOCTH WX UCIIOJIH30BAHNS.

2.2. Cuipvesas 6aza Ouomexnonoeuu. TpeOOBaHUS, NPENBbIBISIEMblE K NMHUTATEIbHBIM
cyOcTparaM, UCTIONB3YIONIMMCS B OMOTEXHOIOTHIECKHX TporieccaXx. OCHOBHBIC THUIIBI TUTATEh-
HBIX CpPeJ], UCTIOJIB3YIOIINXCS B OMOTEXHOJIOTHU: TPEOOBAaHUS K COCTABY M KayeCTBY, MPUHIIUIIBI
noxabopa.

2.3. Obwasn cxema dbuomexnonozuyeckoeo npoyecca. llogroropurenbusie craguu. Opra-
HU3aIMs OMOTeXHOJOTHYecKor cTanuu. Kimaccudukamnms nporeccoB pepMeHTaIIH.
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2.4. Kynomusuposanue npooyyenmos. CBsi3b MEXIy POCTOM U NMPOTYKTUBHOCTHIO. [Ipo-
JIYKTHI TIEPBOM M BTOPOH (pa3bl pocta. [IpenmyriecTBa u HEAOCTATKH MEPUOIUUECKOTO U HETPe-
PBIBHOTO KYJIbTHUBUpPOBaHUSA. OCHOBHBIE ITApAMETPBl POCTA MPOAYLIEHTOB. XEMOCTaTHOE KYJIbTH-
BupoBanue. Ummobunuzanus. OcoOeHHOCTH KyJIbTUBHPOBAHUS KIETOK XMBOTHBIX. CycneH3U-
OHHBIE U KaJUTYCHBIE KYJBTYpPhl PACTUTEIBHBIX KIETOK. 2.5. Koneunvie cmaouu duomexmonozu-
yeckoeo npoyecca. BHYTPUKIETOUHbBIE U BHEKJIETOYHbIE NPOAYKThL. OT/IE€JIEHUE KIETOK OT KYJIb-
TypasibHON KHUIKOCTH. CIIOCOOBI pa3pyLIeHUS KIETOK.

Mooynsb 3. Ocrosbl MOIEKYIAAPHOU OUOMEXHOI02UU.

I'ennas nmxenepus u TexHojorus pekomounanTHeix JJHK. OcHOBHBIE OTKpBITHS, 000C-
HOBABIIIME TEOPETHUYECKH TEXHOJOTMYECKH MOAX0] K HacleACTBeHHON nH(popmanuu. UHcTpy-
MEHTBI T€HETUYECKOH HH)KEHEpUH. XapaKTepHCcTUKa (EPMEHTOB, HCIIOJIB3YEMbIX B I'€HETHYe-
CKOW MHXEeHepuH. BeKTOpHbIE CHUCTEMBI, IPUMEHSIEMBIEC ISl KIOHUPOBAHUS B KJIETKax IMpOKa-
pUOTHYECKUX OpraHu3MoB. CTpaTerusi KIOHUPOBAHMS U SKCIIPECCHUS UY>KEPOIHON IreéHeTHYECKON
uH(pOpMallMU B KJIETKaX pa3in4HbIX opraHu3MoB. CriocoObl BBeAeHus pekomOuHanTHbIX JTHK B
KJIETKH pa3inyHbIX opranu3MoB. [louck kimonoB ¢ pekomObunantHoi JTHK. O6mas cxema skcre-
pPUMEHTA 10 T€HETUYECKOW NHKEHEPUU
4.00bEéM yueOHOH THCHMILIUHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.

OO0masi Tpy10eMKOCTh JMCUHMILUIHHBI 10 Y4eOHOMY IUIAHY 3,0 108
AyYAUTOpPHBIE 3aHATHS: 15 54
Jlexmm (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 1,0 36
CamocrositeabHasi padora (CP): 15 54
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 0,5 18
Buabl KOHTpOJIA:

3a4éT ¢ omeHkKoM + +
IloaroToBKAa K IK3aMeHY -

AHHOTaIUs padoyeil MporpaMMbl TUCUUIIMHBI « BHOTEXHOI0THSI OMOTIOJIMEPOB»
(b1.B.B.3.1)

1.Heas mucuuniannbl "broTexHonorus GMONOIMMEPOB" — O3HAKOMHUTH CTY/AEHTOB CO
CTPOEHHEM, CBOMCTBAMHU, OCHOBHBIX HPHUPOJIHBIX OMOMOIMMEPOB, a TAKXKE H3Y4YEHUE KIIaCcCH-
YEeCKUX U COBPEMEHHBIX TEXHOJOTHH MOJy4eHHUs OMONOIMMEPOB PACTUTEIBHOIO M KUBOTHOTO
MIPOUCXOXKIECHUS, OCHOBHBIMH O0JIACTSMU MPUMEHEHHUS U JIp.; pa3BUTHE CIOCOOHOCTEH K aHAIIM-
3y MOJy4eHHOW UHPOpMaLUH.

2.B pe3yabTare M3yyeHHMs AUCHHUILUIMHBI 00y4YaloUIWiicsi MO mMporpamMme 0akaJiaB-
puaTa JoJuKeH: o0najaTh CIEIyIOIMMH KOMIIETEHLHUSMHU: CIIOCOOHOCTBIO K pealu3aluu U
ynpasieHuto 6uorexHosorndeckumu npoueccamu (I1K-2); cnmocoOHocThIO 00ecneunBaTh BbI-
MOJTHEHUE MPaBUJI TEXHUKU 0€30MacHOCTH, IPOU3BOJCTBEHHOM CaHUTapuu, oXapHoW Oe3omac-
HocTH U oxpanbl Tpyaa (I1K-4); cnoco6HOCTBIO paboTaTh ¢ HAYYHO-TEXHUYECKOM MH(POpMAIIHEH,
UCIOJIb30BaTh OT€YECTBEHHBIN U 3apyOeKHBIN ONBIT B MpodeccuonanbHoil aearensHoct (I1K-
8);
3namy. OCHOBHBIE MPHUHIUIBI OPraHU3alMK OMOTEXHOJIOTHYECKOTO MPOU3BOJACTBA OHOIOIUMeE-
POB, €ro UEPapXUUECKYIO0 CTPYKTYPY, METObI OLIEHKH 3(P(HEKTUBHOCTH MPOU3BOJICTBA; IPUHIIU-
NUABHYIO CXeMY OMOTEXHOJIOTMYECKOTO MPOM3BOJICTBA; IKOHOMHUYECKHE KPUTEPUHU ONTHMM3a-
LIUU [TPOU3BOJICTBA; OCHOBBI OMOTEXHOJIOTHMH OMOIOMEPOB, OCHOBHBIE €€ 00BEKTHI U METOJIbI pa-
00THl ¢ HUMHU; OMOXUMHUYECKHE, XUMUYECKUE U (PU3MKO-XMMUYECKHE MPOIECCHI, MPOTEKAIOIINE
B OMO-peakTopax M Ha CTaausiX MepepadOTKH, CBA3AHHBIX C BBIJCICHUEM M OYHCTKOM IEIEeBOr0
IPOAYKTa; 3aKOHOMEPHOCTH KMHETHKH POCTa MUKPOOPTaHU3MOB U 00pa30BaHUs MPOIYKTOB Me-
Tab0JIM3Ma; METO/IbI KYJIbTUBUPOBAHUS HA PA3IMYHBIX MUTATENIbHBIX CPEelax, COAEPKAIINX KOM-
MIOHEHTHI PACTUTEIBLHOTO UIIU )KUBOTHOTO ITPOUCXOKACHHUS,
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Ymems: ocymiecTBIsITh KOHTPOJIb COAEPKAHUS LIEJIEBOTO KOMIIOHEHTA B MOJYIMPOIYKTaX, MOJY-
YaeMbIX Ha OTAEIbHBIX TEXHOJIOTHMUECKUX CTaJAMSIX; MPOBOAUTH 00pabOTKY pe3yslbTaTOB M3Me-
pPEHUH C UCMOJIB30BAaHUEM MAKETOB MPUKJIAAHBIX IPOTrpaMM; UCIOJIb30BaTh CTAHIAPTHI U IPYTHE
HOPMAaTUBHBIE JOKYMEHTHI IIPU OLIEHKE, KOHTPOJIe KayecTBa U CepTU(GUKALUU CHIPhS U IPOAYK-
[[UU; OTIPEJICIIATh MapaMeTPhI CHIPhS M TPOAYKIIUU P UX CePTH(UKAIINK; BEIOPATh PAIIMOHAb-
HYIO CXeMy OMOTEXHOJIOIHYECKOT0 MPOU3BOACTBA 3aJaHHOTO MPOAYKTAa, OLIEHUBATH TEXHOJIOT -
4ecKyt0 () (PEKTUBHOCTH MMPOU3BOJICTBA,

Braoems: MeTonamMu OYMCTKM M CTEPWIIM3ALMM BO3/1yXa, KOHCTPYUPOBAHUS U CTEPHIIM3ALUU
MUTATEIbHBIX CPEll; METOAaMU MPOBEACHUS CTAaHJAPTHBIX UCIIBITAHUH IO OMPEJICICHUIO MoKa3a-
Tene (PU3NKO-XUMUYECKUX CBOMCTB CHIPbS M MPOAYKLHU; METOJAMH TE€XHUYECKOTO KOHTPOJIS
10 COOJIFOICHUIO TEXHOJIOTUYECKON TUCIUILIMHBI B YCIOBUSX JEHCTBYIOLIEIO OMOTEXHOJIOTHYE-
CKOTO IPOM3BOJICTBA; METOJIAaMU IUIAHUPOBAHMSI, MPOBEIEHUS U 00pabOTKH OMOTEXHOJOTHYe-
CKHX JKCIIEPUMEHTOB.

3.Kparkoe conep:kanue TUCHUILITHHBI

Beeoenue. [1pupoapie OUOMONIMMEPHI U UX 3HAUYCHHE.

Mooyns 1. Xapakmepucmuxka npupooHsix 0UOnOIUMEDPOB

OCHOBHBIE KOMIIOHEHTBI PaCTUTEIILHOTO ChIPhA. YTJeBOAbl. PU3NUYECKHE U XUMHUYECKUE CBOM-
cTBa MOHOcaxapu10B. CoBpeMeHHOE IMPOU3BOICTBO.

['omo- u rerepononucaxapunabl. Kinaccupukauus. Pacnpoctpanenue B mpupoje, CBOWCTBA U
dbyskun. CnocoObl BeIENIeHUS (IKCTPAKIIHS, YIbTpapUIbTPaIMs, TUaINU3, XpoMaTorpadus).
Mooyne 2. Xapakmepucmuka omoenvHulx 2pynn noaucaxapuooe. OOIas XapakTEepPUCTHKA
OCHOBHBIX KOMIIOHEHTOB PACTUTEIIBHOTO CHIPHSI.

2.1. @umononucaxapuowl. llennonosa. CTpoeHue u CBOMCTBA, TEXHOIOTUU TTOJIYYCHHS YUCTOM
LEJUTIONO03bl U €€ MpuMeHeHue. [ 'emurentono3sl. PesepBHbie monucaxapuasl pacteHuii. Kpax-
Mman ¥ unyauH. Kamenu u cnusu. Ilomucaxapuasl Bogopocieil. Arap u araposa. AJbIMHOBbBIE
KHUCTIOTHI.

2.2. 3o0ononucaxapuovl. Xutun u xuto3adH. CTpoeHHE, CBOICTBA, COBPEMEHHBIC TEXHOJIOTHH
nonyueHus. [ nukoren .Mykononucaxapuabl.

Jluraunel. I'uaponusselil turaud. CTpyKTypa, CBOWCTBA, IPUMEHEHUE. DKOJIOIMUECKHUE acleK-
Thl YTHJIM3AlIUA BTOPUYHOTO MTOJIMMEPHOTO CHIPHSI.

Mooynw 3. Yeneeoocooepicawue cmewanusie 6uononumepbl.

3.1. Ilonucaxapudvl mukpoopzanumos. I TukonpoTenHbl. beakoBble KOMIIOHEHTHI YITIEBOIOB
COCIMHUTEIIbHONU TKaHU (XOHJPOUTUHCYNIH(ATHI, TeMapuH u Jap.) [ pynmnoBsie BelmecTBa KPOBH.
['MUKOMUIUBI ¥ TTIUKOIUIIONPOTEUABI. TeliX0eBble KUCIOTHI.

3.2. lTonucaxapuovt MUKpoopzanuzmoas.

3.3. Buonoaumepuvt meouxo-o6uonocuuecko2o Ha3Ha4eHu .

4.00bEM yueOHOH THCHUIIUHBI

Bupsl yaeOHOM paboTh 3au. en. Ak. gac.
O01mas TPyA0eMKOCTh THCIUIIJIMHBI N0 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,0 36
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 1,0 36
CamocrositesbHas padora (CP): 15 54
CaMOCTOSITETbHOE U3YYEHUE PA3JICIIOB TUCIIUIIIINHBI 15 54
Buabl KOHTpOJIA:
3auér ¢ oneHkoi + +
IloaroroBka K 3K3aMeHy

AHHOTanus padoyeil NPOrpaMMsl I CUHUIIMHBbI «OCHOBBI JH3UMOJIOTHI»
(b1.B.1B.3.2)
1.Ilesm QUCHMIIMHBIL: OCBOEHHE CTYJICHTAMH OCHOBHBIX HMPHHIMIIOB U TEOPETUYECKUX I10JI0-
YKEHUN WHXKEHEPHOU SH3UMOoJIOrnH; GopMUpPOBaAHUE Yy CTYJEHTOB MOHUMAaHUSA OCOOEHHO-
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CTell OMOTEXHOJIOTUYECKUX ITPOIIECCOB C y4acTHeM (PEpMEHTOB; YCBOCHHE OCHOB KOHCTPYHPO-
BaHUS U TOCJIEIYIONIET0 MCIONb30BaHUSI B OMOTEXHOJOTHMH OHOKaTalIM3aTOPOB C 3aJaHHBIMHU
CBOMCTBAaMH.

2.B pe3yabTare M3ydeHHsi JUCUMILIMHBI 00y4Yalou[uiicsi Mo mporpamme Oakajiab-
puaTa J0JKeH: 00JanaTh CIEAYIOIIMMH KOMIIETEHIIMSAMHU: CHOCOOHOCTBIO K peanu3aliu U
ynpasieHuto ouorexHosornueckumu mnporeccamu (I1K-2); cnmocoGHOCTBIO 0OecrieuynBaTh BHI-
MIOJTHEHUE TIPAaBHJI TEXHUKU 0€30MacHOCTH, TPOU3BOJICTBEHHON CaHUTapUH, MOXKapHOH Oe3omac-
HocTH 1 oxpanbl Tpyaa (I1K-4); cnoco6HOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKOM HH(POPMAIIHEH,
UCIIOJIb30BaTh OTEYECTBEHHBIN U 3apyOeKHBIN ONBIT B Mpodeccruonanbhoi aesrensHoctu (I1K-
8);
3uamb:  OCHOBHBIE TPHUHIMIIBI ~ MEXaHU3MOB  (DEPMEHTAaTMBHOTO  Karaiu3a;  METOJBI
uMMOOuIM3aui  (DEepPMEHTOB U KIIETOK; BBIOOp ONTUMAJIBHOIO HOCHUTENS W METoJa €ro
aKTUBALlUW; METOABl OICHKH CBOWCTB TIOJYYCHHbIX HMMOOWJIM30BAaHHBIX (EPMEHTOB;
crabunuzanus (epMEeHTOB B OMOTEXHOJOTMYECKUX CHUCTeMax; (EpMEHTATHBHBIC pPEaKIHH B
CHUCTeMaX C OpPraHMYEeCKHMMH pACTBOPUTENSIMH, WX TPUKIAIHOE 3HAYEHHUE, HCCICIOBAHUSL
CBOMCTB TMONYyYEHHBIX HMMMOOWIIM30BAaHHBIX (PEPMEHTOB; BaKHEWIIUE MPOU3BOACTBA C
UCTIOJIb30BAaHIEM MMMOOHMIN30BAHHBIX (PEPMEHTOB Ui HYXKI HPOMBIIUICHHOW, MEIUIIHCKOM,
CEJIbCKOXO3SHCTBEHHOM, YKOJIOTMUECKOM 001acTel MpOn3BOACTBRA;

Ymems: onpenenars GpepMeHTATHBHBIC aKTUBHOCTH HATHBHBIX U MMMOOMIIN30BaHHBIX Iperapa-
TOB; OCYIIECTBISATh KOHTPOJIb COAEPKAHUS AKTHBHBIX TPYII TMocie MOIU(MUKALMA MaTPHIIbL;
POBOJIUTH 00pPabOTKY pe3ysbTaTOB M3MEPEHHI C MCIIOJIb30BAHHEM MAKETOB MPUKIIAJIHBIX TPO-
rpaMM; UCIIOJIb30BaTh CTAHJAPThl U JPYyrue HOPMATHUBHBIE TOKYMEHTHI IIPU OLIEHKE, KOHTpOJIe
Ka4ecTBa U CePTUPUKAINH UCXOTHOTO CHIPhS U NOIYYaeMOU MPOTYKIIMK; ONPEACTSATh IapameT-
PBI CBIPbS U MPOAYKIMH MPH UX CEpTU(UKAIMU; BHIOPATh PALMOHAIBHYIO CXEMY MOJIyYeHUs
UMMOOHMITN30BAHHBIX MM CTAOMIN3UPOBAHHBIX ()OPM (PEepMEHTOB.

Braoemw: Meronamu ompeseneHus (pepMEHTATUBHOW aKTHMBHOCTH HATHUBHBIX U MMMOOUIIU30-
BaHHBIX IPENApaToB, METOAAMHU AKTHBALIMK HOCHTEJEH; METOAAMHU TPOBEICHHS CTaHIAPTHBIX
UCIBITAHUH 0 OMpeeNIeHUI0 TToKa3aTeseld PU3NKO-XUMUYECKUX CBOMCTB MCIOIb3YEMbIX HOCH-
TeJIeH; METOJITaMH MCCIICAOBAHMS MTOTYYSHHBIX HIMMOOMIM30BaHHBIX (hopM (pepMEeHTOB; MeTOa-
MU TUIAHUPOBAHUS, TPOBEIACHUS U 00paOOTKU OMOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB.
3.Kpartkoe coaepxxanue TuCUHNIAHBI

Beeoenue. CoBpeMeHHOE COCTOSIHUE M MEPCHEKTHBBI PA3BUTHUS HMHKEHEPHOM 3H3MMOJIOTHH.
IIpenmeT MH)KEHEPHON YH3UMOJIOTHH.

Mooyne 1. @epmenmot. Depmenmamuenstii kamanu3. _CoOBpeMEHHass MEXyHApOAHAsS
Homenkiatypa EC — enzyme code. benkoBbie U HeOenkoBbie (epMeHThI (prOo3uMbI). [IpocThie
U CIOXHBIE (epMeHTHl. [IpMHIMIBI MPOCTPAaHCTBEHHOM OpraHM3allid MOJEKYJbl (epMeHTa,
poOJIeMbl CBOPAaYMBAHHS MTOJUTIETITUAHON IEMOYKH B HATUBHYIO KOH(OPMAIIHIO, €€ BaKHOCTh
JUIS. SH3UMOJIOTUH; COBPEMEHHbIE MPEJCTABICHUS O MeXaHH3MaX (OPMHPOBAHUS MPOCTPAHCT-
BEHHOH CTPYKTYpHI OenKa; MepapXUuecKuil MPUHIMIT CBOPAYNBAHUS; IPOMEKYTOUYHBIE COCTOSI-
HUS B IIPOLIECCE OpraHU3allMM HATUBHOW KOH(OpMAIMM; COBPEMEHHOE COCTOSHHE 3HaHWH O
OenKax TEIIOBOTO IOKAa M CTPYKTYpE HIANEPOHOB; JOMEHBI, UX CTPYKTYPHBIE U (DYHKIIMOHAITb-
HbIE€ XapaKTEPUCTUKU; POJIb MYJIbTUOMEHHON OpraHU3alMi MOJIEKYJbl ()epMEeHTa B OIpejiene-
HUM ee (YHKIMOHAIBHBIX CBOMCTB, (HOPMUpPOBAHHE aKTUBHOTO IIEHTPA HA TPAHHIIE MEXIY I0-
MEHAaMU. POJIb MOJIBUKHOCTH JIOMEHOB B KaTaJln3e, CTPYKTYpPHBIE OCHOBBI peanu3anuu Gpenome-
Ha WHIyIMPOBAHHOTO COOTBETCTBUS, PETYISATOPHBIC JOMEHBI, JOMEHBI, 00CCIIEUNBAIOIINE CBSI-
3bpIBaHKE ¢ MeMOpaHaMu; (pakTopsl onpenenstoniie 3hHEeKTUBHOCTh U CEU(PUIHOCTD epMeH-
TATHBHOTO KaTaJln3a, KOMIUIEMEHTAPHOCTh MEX1y (epMEHTOM U cyOcTpaToM. MeToabl UIeHTH-
¢duKanM akTUBHOTO 1eHTpa hepmeHToB. CTPYKTypa, CBOMCTBA M MEXaHMU3M JIEHCTBHs OnoKaTa-
m3aTopoB. CXO/ICTBO M OTIMYUE OMOJIOTHYECKUX KaTallM3aTOPOB OT CHHTEeTHYecKuX. [Ipenmy-
IIeCTBAa U HEJOCTATKU OMOKAaTalIN3a MPH €ro UCIIOIb30BaHUH B TEXHOJIOTHYECKUX MPOIECcCaX.

Mooynv 2. Hocumenu. Memoovt akmueayuu nocumeneil. VneanbHble Marepuansl,
UCTIOJIb3yeMble Il uMMoOMIn3aun GepmeHToB. TpeboBanus k HocutensiM. OpraHudeckue u
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HEopraHuuyeckrue marepuansl. [IpupoaHble U CUHTETUUECKNE OPTaHUYECKUE MTOIMMEPHBIE HOCH-
tenu. [IpupoaHbIX noauMepsl - O€JIKOBbIE, NOJIMCAXapUAHbBIE U JUIUIHBIE HOCUTENH, a CPEAn
CHHTETHUYECKUX- TMOJMMETUICHOBBIC, MOTUAMUIHbIE U nonnddupHbie. [IpenMyiiecTBa npupoa-
HBIX HOCUTEJIEH U UX HeAOoCTaTKH. llemnomno3a, 1eKcTpaH, XMTUH U UX Npou3BojaHble. KepaTuH,
¢ubporH, KOJUIareH U MPOAYKT MepepadOTKU KoylareHa - sxenaTuHa. CUHTETHYECKUE TTOIMMEp-
Hble HocuTenu. [lpeumyniecTBa cUHTETHYECKHE HOCUTENEH U UX HepocTaTku. [lonmmepsl Ha oc-
HOBE CTHUPOJIA, AKPUJIOBOW KHUCIIOTHI, MOJMBUHUIIOBOIO CIUPTA; MOJIMAMUIHBIE U MOJIMYPETaHO-
Bble nonuMepbl. Hocurenu Heoprannyeckoit npuposl. CTekna, IHHbIL, KepaMUuKH, rpaduToBas
caka, CHJIMKareyis,, CUIOXPOMBI U OKCHJIbI MeTauioB. OCHOBHBIE IIPEMMYLIECTBA HEOpraHUYe-
CKUX HOCHUTEJIEH U UX HEOCTaTKU. MeTo/1bl aKTUBALIUU HOCUTEIECH

Mooyne 3. Memoowvt ummodunuzayuu gepmenmos._ XuMuueckue U (PU3NIECKUE METOJBI
ummoounu3anuu - (pepmeHToB. OCHOBHBIE MPEUMYLIECTBA HCIONb3YEMbIX METOAOB U HX
Henoctatku.  HeoOGxomumocTh mopdopa ONTHMANbHBIX — BAapHAHTOB, KaK HOCUTENS, TaK M
YCIOBUH M CIOCOOOB HMMMOOMIM3alMM sl KaXAOr0 HHAMBUIYAlIbHOTO (hepMEHTa,
UCTIOJIb3YEMOT0 B KOHKPETHOM TEXHOJIOTUYECKOM Iporecce. MMmoOunm3anus (GpepMeHToB Ha
HOCUTEJIAX, 00JaJaroIuX TuApoKco-rpynnamu. MMMoOunu3zauus (epMEeHTOB Ha HOCHUTENSX,
obmagaromux  amMHUHOTpynmamu.  MmmoOwnumzamust  Ha  HOCHUTENsX,  OOJIAJarolIux
AKTUBUPOBAHHBIMU IPOM3BOAHBIMU KapOOKCHIIBLHOM rpymmbl. IMMoOMIM3anus Ha HOCHUTENX,
oOagarmux CymbOrHIPUIBHBIME rpynnamMu. IMMOOMIIN30BaHHBIE KIETKH MUKPOOPTaHU3MOB.
Mooyns 4. Ceoiicmea ummoodunuzosanuslx pepmenmos. _VImmooOmn3oBanHbie (EPMEHTHI —
ornpezeneHue U 00JacTH MCHOJIb30BaHUs. BiausHue nMMOOMIM3alMi Ha COCTOSIHME (PEpPMEHTA.
[Tpobnema cTaOUIBHOCTH MMMOOMIM30BAHHBIX (PEPMEHTOB U MYTU ee npeoponeHus. [Ipeumy-
IIECTBA U HEJOCTaTKM HUMMOOWIM30BaHHBIX (EPMEHTOB U KIETOK. BimsgHue ¢usuko-
XMMHUYECKHX (paKTOPOB Ha aKTUBHOCTh UMMOOUIM30BaHHBIX (DEPMEHTOB.

Mooynw 5. Memoowt uccineoosanus ummoounuzosanuvlx pepmenmog. CrIEKTPOCKOITHMUESCKUE
MeToAbl uccienoBaHus OenkoB. OOmue nosoxeHus. AOCOPOLMOHHAs CHEKTPOCKONUS (MHTe-
rpanbHas U quddepeHnmanbaas). Imnupudeckue npasmwia. UK- u KP-criekrpockomus. Piryo-
pecueHTHas crnekrpockonus. [lonspuzauus ¢ayopecuenunu. Jucnepcuss onTU4ecKoro Bpaiie-
HUS U KPYTOBOU JUXPOU3M.

Mooynw 6. Ilonyuenue u ucnonvzoeanue uMMOOUIUZOBAHHBIX U HAMUBHBIX (hepMEHM 08 011
MeOUYUHCKUX uenell. DH3UMOMNATOJIOTUs. ODH3MMOJMArHOCTHKa. OH3uUMoTepanusd. Tepanus
BOCTIQJIUTENBHBIX MPOIECCOB TPUIICUHOM M XUMOTpUIICMHOM. TpoMbonuTuueckas tepanus puo-
PUHOJIM3MHOM M cTpentoknHazoi. depmeHTHast Tepanus BUpYycHbIX 3aboneBanuit PHKazoii,
JIHKa3o0ii. 3amecTuTenbHas Tepanusi MUIIEBAPUTEIbHBIMUA (epMeHTaMu. Tepamnusi rMaiypoHu-
Jla30M M KoJulareHasoi. JleueHrne oHKOJIOTHYECKUX 3a001eBaHui acnaparnHazoi. Mmmooumszo-
BaHHbIE ()EPMEHTH! KaK JIEKAPCTBEHHBIE IMpenapaTbl. AHTUTEHHbIE I HMMYHOTEHHbBIE CBOMCTBa
MMMOOUIIN30BaHHbIX (pepMeHTOB. DepMEHTHBIE Ipenaparsl TUNa “koHTeHep”. Mcnons3oBanue
JIMIIOCOM B KauecTBe “KoHTeiHepa”. IlpumeHeHne NMMOOMIN30BaHHBIX (PEPMEHTOB B CTOMATO-
JIOTUH, OQTAIbMOJIOTUH, XUpypruu. [lepcriekTuBHbIE HAaNpaBie€HUS pa3BUTHUs (PEPMEHTHOH Te-
panuu. Mcnonb3oBaHue MMMOOMIM30BAHHBIX T'MJIpOJIa3 JAJs JIEYEHHUS THOWHO-HEKPOTHYECKUX
paH. [IpoMBIIITIEHHO BBITyCKaeMble OTE€YECTBEHHBIE MpernapaThl HEMOAU(PHUIIUPOBAHHBIX U UM-
MOOWJIN30BaHHBIX (PEPMEHTOB.

Mooyne 7. Ilonyuenue u ucnonvzoéanue uUMMOOUIUZOBAHHBIX (PEPMEHNOE 6 npo-
MblUIEHHOCIU U celbCKom Xo3aiicmee._DepMEHThl B XMMUUYECKOM NpoMblieHHocTH. [lomy-
yeHue L-aMUHOKHUCIOT ¢ ToMoIIbio (hepMeHTOB. DepMeHTHI B (hapMalileBTUYECKON MPOMBILIUIECH-
HOocTU. DepMEHTHI B MUIIEBOM MPOMBIIITIEHHOCTH. VIcIo/Ib30BaHNE B MUILEBOM MPOMBIIITIEHHO-
CTH MPOTEUHA3, aMMJIa3, JIWMA3, NeKTUHA3, [|-rajakTo3uaa3. @epMeHThl Kak KOMIIOHEHTHI MOIO-
mmx cpeacts. Amumnassl. Jlnnassel. Lemmonassl. Okcnpassl. [Iporeassl. [lepcniekTHBbl pa3BUTHS
MHAYCTpUajgbHOro Ouokaranusa. Mcnons3oBanue MoaupuIupoBaHHBIX (EPMEHTOB I 3AIIUThI
C/X pacTeHHi OT (PUTOMATOT€HOB.
4.00b6M yueOHO TUCUUIIMHBI

Busl yaeOHOM paboTh |3au.en. | Ax. uac.
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O01as TPyA0eMKOCTh THCHUIIHHBI N0 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIC 3AHATHS: 1,5 o4
Jlexmn (Jlek) 0,5 18
[TpakTueckue 3anrstust (I13) 1,0 36
CamocrositesibHas padora (CP): 15 54
CaMOoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCIUILIMHbI 1,0 36
Buabl KOHTpOJIA:

3a4€T ¢ OLeHKOoM + +
IloAroToBKAa K 3K3aMeHY - -

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHUUILIMHBI «OCHOBBI OMOKMHETUKH»
(b1.B.1B.4.1)

1.lenp JMCHMIVIMHBI — O3HAKOMJIGHHE C COBPEMEHHBIMH TMOAXOAaMH K
MaTeMaTHYeCKOMY OMHUCAHUI0 OMOXMMHYECKHX U MHUKPOOHOJIOTHUYECKHX IpoieccoB. OCBOCHHE
OCHOBHBIX MOAXOJOB aHAajJu3a M COCTABJICHUS KHUHETMYECKHUX MOJENEeH, NPOTEKAIUIUX B
pEabHBIX CHCTEMaX, OMOXMMHYECKHMX pEaKIUid M MHUKPOOHOIOTHYECKHX mpoueccoB. [lo
OKOHYAaHHUU M3y4YEHUs Kypca M YCHEIIHOW CAayu 3ayeTa CTYACHTbl JOJDKHBI MUMETh IOJIHOE
IpeJCcTaBlIeHne 00 OCHOBHBIX 3aKOHAX U METOAAaX ()epMEHTATUBHON KUHETUKU U OMOKHUHETHKU.

2.B pe3yabTare M3y4yeHHs] THCHMILIMHBI 00y4alouluiicsi 1Mo mporpamme 0akaJjiaB-
puaTa J0JuKeH: 00Ja7aTh CIEAYIOUIMMH KOMIIETEHIUSIMU: CIIOCOOHOCTHIO O0ECIeunuBaTh BbI-
MOJIHEHUE MPaBWJI TEXHUKU OE30MacCHOCTH, MPOU3BOICTBEHHOI CaHUTApUH, MOXKapHOM Oe3omac-
HocTH U oxpanbl Tpya (ITK-4); criocoOHOCTHIO paboTaTh ¢ HAYYHO-TEXHHUYSCKOW HH(POpMAIIHEH,
MCIIOJIb30BaTh OTEUYECTBEHHBIN U 3apy0ekHBIN ONBIT B MpodeccuoHanbHoil gestensuoctu (I1K-
8); BiaJleHUEM IUIAHUPOBAHUS SKCIIEPUMEHTA, 00pabOTKU M NIPEACTABJICHUS IOJIyYEHHBIX pe-
syabTatoB (I1K-10);
3namub: COBpeMEHHBIE MPEICTABICHUS O CTPOCHHM (EPMEHTOB, MEXaHHW3MaX B3aWMOJICHCTBHUS
dbepmenTa ¢ cyOcTpaToM, MOJIEKYISAPHBIX MEXaHU3MaX (PEpMEHTATUBHOIO KaTalu3a; MOJIO0KECHUS
Teopurn  Muxasnuca-MeHTEeH;  MeXaHu3Mbl  Bo3aeucTBUS  3¢ddexkropoB  (MHTHOHTO-
POB/aKTHBAaTOPOB) Ha (DEPMEHTHI, MATEMaTHYECKOE ONUCAHHE PA3JIMYHBIX KHHETHUYECKHX MOJe-
neit Bo3aelicTBus 3 PeKTOpOB; BIMSHUE YCIOBUN OKpYXKarOIIed cpeabl Ha KUHETUKY (epMeHTa-
TUBHBIX peakiuil; 0cOOEHHOCTH METOJIOB CTAIlMOHAPHOM M HECTAllMOHAPHON KUHETHKH (epMeH-
TaTUBHBIX MPOIIECCOB; OCHOBHBIE CIIOCOOBI MMMOOMIIM3AIIMU (EPMEHTOB; OCOOCHHOCTH KHHETH-
YEeCKOT0 OINMCAHMs peakluil Mpu MCHOJIb30BAHUU UMMOOWIN30BAaHHBIX (DEPMEHTOB; KMHETHYE-
CKH€ OCOOEHHOCTH pOCTa MUKPOOHBIX MOIYJALNN; pa3ivyHble TUIBl KMHETUYECKUX MOjeNei
pocTa MUKPOOHBIX MOMYJSALMN; BIUSHHE YCIOBUN OKpY)Kalolled cpeibl Ha KMHETHKY pocTa
MUKpPOOHBIX MOMYJSALNNA; BapUaHThl MHIMOMPOBAHUS U aKTHBALlMM POCTAa MUKPOOPTaHU3MOB U
X KUHETHUYECKOE OINUCAHUE; KMHETUYECKOE ONMMCAHUE acCOLMALUN MUKPOOPraHU3MOB, COBO-
KYITHOCTEH NOMYJIALNK B3aUMOJACUCTBYIOIIMX 10 IPUHIUITY XUITHUK-)KEPTBA.
Ymemsw: onpenensaTe KUHETUYECKHUE MMapaMeTpbl (PepMEHTATUBHBIX PEaKLUi, UCIIONb3Ys pa3any-
HBIE€ TUIIBI TpaUueCcKOro aHajin3a (PepMEHTATUBHBIX MPOLECCOB; ONPEENISITh TUIl HHIMOUPOBa-
HUS (DEPMEHTATUBHBIX PEaKIMil IO pe3ylbTaTaM IKCIEPUMEHTAIbHBIX UCCIEI0BAHUN; HAXOUTh
KMHETUYECKHE KOHCTAHTHI B CIy4yae pazIM4HbIX BapUAaHTOB MHTUOMpPOBaHUS (PEpPMEHTOB, 0Opa-
TUMOH H30MepH3alud (EpPMEHTOB B HEAKTUBHYIO (opMy, HWHIHOMpOBaHMU CyOCTpa-
TOM/TIPOAYKTOM, HEoOpaTMMON HMHAKTHBAIMK (DEPMEHTa; PACCUMTHIBATh KMHETHYECKHE Mapa-
METPBI POCTa YUCIECHHOCTH MUKPOOHBIX MOMYNALUN; COCTaBIATh KHHETMUECKHE MOJIEIHU POCTa
YUCIIEHHOCTH MUKPOOHBIX MOMYJISAIUI M HAaKOIUIEHUS MPOJYKTOB OMOCHHTE3a; ONpEeneysaTh JIH-
MUTHPOBAHUE/MHTUOUPOBAHNE POCTa MUKPOOHBIX MOMYJSALMN M3 BUAA KUHETUYECKHX KPUBBIX
pocra.
Bnademwv: MeTonaMM TJIAHUPOBAHUS SKCHEPUMEHTOB IO MCCIEIOBAHUIO KMHETHYECKUX Xapak-
TEPUCTUK (EPMEHTATUBHBIX MPOILIECCOB; METOJAMU TpaUUecKoro aHalin3a IKCHEpHMEHTaNb-
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HBIX JaHHBIX ()EPMEHTATUBHBIX PEAKIMNA, MPOTEKAIOIINX B PEAJbHBIX PACTBOPAX; METOAAMHU HC-
CJIEIOBAHMS 110 OIpPEIEICHUI0 KHHETUUECKUX MapaMeTpOB pOCTa YHCIECHHOCTH MUKPOOHBIX I10-
NyJSUUA U HAKOIUIEHUIO MTPOIYKTOB OMOCHHTE3a; METOAAMHM OIIPEIEIICHNSI OCHOBHBIX KMHETHYE-
CKHX HapaMeTpOB POCTa YHCIECHHOCTU MOMYJSILUK B CIIydasX JUMUTUPOBAHUS/MHTUOUPOBAHUS
pocra.

3.Kparkoe cogepxxanue JUCUMILIHHBI

Beeoenue. llpeamer W 3agaud  OMONOTUYECKOM KHUHETUKH, €€ CBA3b C POJACTBEHHBIMH
JUCIHUIUIMHAMU. 3HaYeHHe OWOJIOTMYECKOW KUHETHKH Juis OuorexHosoruu. Vcropusi pa3Butus
(bepMeHTaTUBHOW KHHETUKH U OMOKHHETUKH.

Mooyns 1. Depmenmamuenan KUHEMUKA U KAmMaau3s.

Crpoenne u xiaccudukanusi ¢epmentoB. Kodepments:, kodaktopbl. CpaBHeHHE
dbepMeHTOB ¢ KaTanu3aropaMu. MoneKyIsipHble MEXaHU3MbI (JepMEHTAaTUBHOTO KaTalln3a.
OCHOBHBIE TTOJIOKEHUSI TEOPHH (PEPMEHT-CYyOCTpaTHOTO KOMIUIeKca. BeiBoa nuddepenimansHon
dbopmbl ypaBHeHHMs Muxasmuca-MeHnteH. YpaBHeHue bpurca-Xomnmelina. Tumbl KOOpAMHAT,
UCTIONIb3yeMble /Il  aHaJlM3a KHUHETHYECKUX KOHCTAaHT OWOXMMHUYECKHX peakiuii B
OMOTEXHOJIOTUH.

[Tonsatue 00 wuHrHOMTOpax/akTHBaTOpax. OIHOKOMIIOHEHTHOE (MOJHOCTHIO KOHKYPEHTHOE,
MOJTHOCTHhIO HEKOHKYPEHTHOE) uHrubupoBanue. [ paduueckas unrepnperanus HHrHOMPOBAHUS B
koopauHarax JlaiinynBepa-bepka, JlukcoHa. /[ByXKOMIOHEHTHOE€ IOJHOCThE) KOHKYPEHTHOE
(B3auM0O3aBUCUMOE, B3aMMOHE3aBUCUMOE) HMHTUOMPOBAHUE, TIOJHOCTHIO HEKOHKYPEHTHOE
B3alMO3aBHUCHUMOE UHIMOMPOBaHUE.

BreiBon ypaBHEHHST M OCOOCHHOCTHM HAaXOXKJICHUS KaTAIUTUYECKUX KOHCTAaHT B CIydasx
o0OpaTuMoii m3omepu3aii (pepMeHTa B HEAKTUBHYIO (OpMY, MHTHOMPOBaHHS CyOCTparoM,
aKTUBaluu pepMeHTa.

Wnrterpansaas ¢opma ypaBHeHUss Muxasnmmuca-Menten. OcoOeHHOCTH ee Tpaduueckon
MHTEPIIPETAllMM B ClIy4ae WHTHMOMPOBaHUS MPOAYKTOM. BiusHue Temmeparypbl Ha CKOPOCTb
depmenTaTuBHBIX peakiuii. [Ipumenenne wuHTerpasbHOW (opMbl ypaBHeHHs Muxasnuca-
Menten B ciydyae HeoOpatumoill wuHakTuBauuu (QepmeHta. Bmusaune pH Ha ckopocTh
(epMEHTaTUBHBIX PEAKIIH.

Mooyns 2. Memoowvl hepmenmamugnoii KuHemuKu.

CranmonapHas W HeCTallMOHapHas KHHETHKa (OCOOEHHOCTHM W ammapaTrypHoe oQopMIICHUE
METOJIOB, UX JJOCTOMHCTBA U HEJJOCTATKH).

NmmoOunmn3oBaHHble (EepMEHTHl — JOCTOMHCTBA M HeAocTaTku. Ponb HocuTens mnpu
UCITOJIb30BaHUM HMMMOOMIN30BaHHBIX (epMeHTOB. [luddy3noHHble OrpaHUYeHUss B KaTaju3e
MMMOOWIN30BaHHBIMU (pepMEHTaMH (MMMOOUIU3AMS B TOpax, NpOoPuiIb KOHIEHTPALUN).
Monynbs Tune. Cioco6s! ycTpaneHus 1updy3MOHHBIX OTPAHUYECHUH.

Mooyne 3. Kunemuka pocma nonynayuii.

Kunetnueckue 0cCoOEHHOCTH pocTa MUKpPOOHBIX mnomyasiuuid. Kmerounsri mukn. Tunuunas
KpUBasi pocTa MUKPOOHBIX KylnbTyp. OmpenereHre OCHOBHBIX MapaMEeTPOB POCTa MHKPOOHBIX
nonysiuuid. TUMbI KMHETHYECKUX MoJesiel pocTa MUKpOOHBIX momynsuuil. IIpencrasienue o
MeTaboNIMYeCKUX MOJENSIX pocTa. BnMsHMe Ha KHHETHYECKHME MOJENIU OCOOEHHOCTEH
PasMHOXKEHHMsSI MHUKPOOHBIX KyabTyp. OCOOCHHOCTM KHMHETHYECKMX MOJeJIel pocTa OJHO- U
MHOTOKJIETOYHBIX KyJIbTyp. BiusHue ycnosuii okpyxatomieit cpeast (pH, Temneparypa, aspanus
U JIp.) HAa KUHETUKY POCTa U HaKOIUICHHE METa0OJIUTOB MUKPOOHBIX KYyNbTYp. JINMUTHpOBaHUE
pOCTa MUKPOOPTaHW3MOB. MHOroCcyOCTpaTHbIE MPOLIECCHI.

WNHrubupoBanue W aKkTUBAIMS POCTa MHUKPOOpPraHm3MoB. MHrubupoBaHue pocTa H30BITKOM
cyoctpara. MHrubupoBaHue pocTa MHMKPOOHBIX TMOMYISIUN MPOIyKTaMH MeTaboIu3Ma.
Omnpenenenre MexaHM3Ma WHTUOMPOBAaHUS M3 BHJA KUHETHYECKOH KpPHUBOW pocTa KYIBTYpPbI
MUKpOOpPraHu3mMoB.  OCOOEHHOCTM  KHHETHYECKOTO  ONHCAaHUS  pocTa  accoluaiuil
MUKpoOopranusMoB. llomymsnuy B3auMOJEHMCTBYIOIIME MO MNPUHLUIYY XHUIIHUK-KEPTBA.
[lepuonnueckre KkojneOaHMsI YMCICHHOCTH XHWIIHUKA M JKEPTBbl B paMmkax Mojenu JloTku-
Bonsbrepa.
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4.00bEéM H3yuaeMoil TUCHUILIHHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.
OO611asi TPYA0€MKOCTh TMCHUIIMHBI 0 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHIATHS: 1,0 36
Jlexmm (Jlek) 1,0 36
[Ipaktuueckue 3anstus (I113)
CamocrositesibHas padora (CP): 2,0 72
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 2,0 12
Buabl KOHTPOJIA:
3a4€T ¢ OLEeHKOoM + +
IloaroToBKa K 3K3aMeHy

AHHOTaUUs padoyeil NPpOorpaMMbl JUCUUILIMHBI «MeToabl KyJIbTUBUPOBAHUS MUKPOOP-
rannzmoB» (b1.B./[B.4.2)
1.lenb0 TUCHUILIUHBI SBIsIETCS (GOPMUPOBAHUE Y CTYIEHTOB, MOJIy4aroOUIMX OuoJornye-
cKkoe 00pa3oBaHUE, COBPEMEHHBIX INPEACTaBICHUI 00 OCHOBHBIX HANpPAaBJICHUSX U BO3MOXKHO-
CTSIX KyJIbTUBUPOBAHMSI MUKPOOPTaHU3MOB, O CIIOCOOAX U Pa3IMYHBIX CUCTEMAax KyJIbTUBHUPOBa-
HUS, a TaKXKE O MPHUHILIMIIAX COCTABJICHUS MUTATENbHBIX CPEJl U OCHALLEHUM KYJIbTYPaJIbHBIX Jia-
OopaTopHii U MPOMBIIIIICHHOT'O TPOU3BO/ICTBA.

OcHoBHasl 3a1a4a Kypca — [oJIyueHUe CTyJeHTaMH 3HaHUM 0 croco0ax co3/1aHus U MoJ-
JepKaHUsl KyJIbTyp MUKPOOPTaHU3MOB, IMOJTYYCHHBIX M3 Pa3HBIX UCTOYHUKOB, a TAKXKE O pelie-
HUH BOIPOCOB OO0IIEH M YaCTHON ONTUMH3AINN OCHOBHBIX ATAIOB MPOIecca KyIbTHBHPOBAHUS

2.B pe3yibTare H3yYeHHsl JMCUMILIMHBI 00y4YalIIMiicsi MO mporpamme OakaJiaB-
puaTa J0JuKeH: 00Ja7aTh CIEAYIOUIMMH KOMIIETEHIUSIMU: CIIOCOOHOCTHIO OOECIeynuBaTh BbI-
MOJIHEHUE MPaBWJI TEXHUKU OE30MaCHOCTH, MPOU3BOICTBEHHOIN CaHUTApUH, MOXKapHOM Oe3omac-
HocTH U oxpanbl Tpyna (ITK-4); ciocoOHOCTHIO paboTaTh ¢ HAYYHO-TEXHUYECKOW HH(pOpMAIHE,
MCIIOJIb30BaTh OTEUYECTBEHHBIN U 3apy0ekHbIN ONBIT B podeccnonansuoil gesrensuoctu (I1K-
8); BiaJleHUEM IUIAHUPOBAHUS SKCIIEPUMEHTA, 00pabOTKU M NIPEACTABJICHUS IOJIyYEHHBIX pe-
syabtatoB (I1K-10);
3nams: TPUHIUIBI COCTABICHUS MUTATEIbHBIX CPEJl, KAYECTBEHHOE U KOJMYECTBEHHOE COZIEP-
JKaHUe BCEX HEOOXOTUMBIX MUTATENBHBIX KOMIIOHEHTOB, 00ECIIEYUBAIOIINX ONTUMAIbHOE pa3-
BUTHE KJIETOK MHKPOOPTAaHU3MOB PA3IUYHOTO MPOUCXOXKIEHUS; YCIOBHUS KYJIbTUBUPOBAHUS U
JUHAMHUKY POCTa MHKPOOHBIX KJIETOK, MPU KOTOPBIX MOXKET OBITh JOCTUTHYTa MaKCHUMallbHas
IPOAYKIMs OrMoMacchl U (WJIM) LENEBOro MPOAYKTa; OCHOBHBIE THUIbI KYJIbTYPaJIbHBIX CHCTEM,
HCIIONIb3YEMBIX B HACTOSIIEE BPEeMs B MPOMBIIIEHHOM MPOU3BOJICTBE U J1a0OPATOPHBIX UCCIIE-
JIOBAHUAX; MPUHIUIBI (PYHKITHOHUPOBAHUS COBPEMEHHOTO 000PY/IOBaHUS, MPUMEHSIEMOTO MPHU
KYJIbTUBUPOBAHUU KYJIbTYpP MUKPOOPTaHU3MOB.

Ymems: ncnonp3oBaTh MoJydeHHbIE 3HAHUS MIPH BBIOOpE HanboJiee MPUTOJHBIX CUCTEM M CIIO-
co0OB KYJIbTHUBHUPOBAHUS, UCXOAS U3 WHIUBUAYATbHBIX OCOOCHHOCTEH MHKPOOHBIX KIETOK H
1esei mpoBOIMMOM paboThI; pemaTh 3a1a4u O0IIeH 1 YaCTHOW ONTUMHU3AIIMH TIPoliecca KyIbTH-
BUPOBAHUS; ONPEJEIATh KAUECTBEHHbIE U KOJIMYECTBEHHBIE MTapaMeTPhl pOCTa U Pa3BUTHS MONY-
JSIUY MUKPOOPTaHU3MOB; IIPOTHO3UPOBATh MPEANOIaraéMblil BEIX0/ MpoIecca B COOTBETCTBUU
C BBIOPaHHBIM CTIOCOOOM KYTbTUBUPOBAHNUS;

Braoemyw: MeronaMu co3iaHus ¥ NOJAEPKaHUS KyJIbTYp MUKPOOPTaHU3MOB; OCHOBHBIMH METO-
JaM{ KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB PA3JIMYHBIX TAKCOHOMUYECKHMX TPYMI; METOJAAMH
CHHXPOHHU3AIUH TOMYJISIIUA MUKPOOHBIX KIIETOK.

3.Kparkoe conep:kanue THCHUNTHHBI

Mooyne 1. @akmopbut, enuatowue Ha pocm mukpoopzanuzmos. IlpucnocodieHrne MUKpoopra-
HU3MOB K CYHIECTBOBAHMIO MPHU AKCTPEMabHBIX 3HaueHusx pH cpenabl, TeMepaType U aaBie-
Huu. OTHOIIEHHE MHUKPOOPTaHU3MOB K TeMmriiepaType (ncuxpodriibHble U TepMOGUITBEHBIE MUK-
poopranusmMbl). OTHOIIEHHE MUKPOOPTaHU3MOB K KUCIOPOAy (0OImMratHeie a’dpoOHBIE U aHa-
9pOoOHBIE MUKPOOPraHu3Mbl). OTHOIIEHHE MUKPOOPTaHU3MOB K KOJIMUECTBY MUTATEIBLHOTO CyO-
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cTpata B cpesne (onurorpodHsle U KOMUOTPO(HBIE MHKpOOpraHusmsbl). Poct oaurorpodHsix
MHUKPOOPTaHU3MOB. 7. DOU3MOIOTHUECKHE OCHOBBI OJIMTOTpOo(duH. 3amacHble BEHIECTBA OJHUTO-
TpoHbIX OakTepuit. 8. OMUroTpodel Kak BO3MOXKHBIE 00BEKTHl OMOTEXHOJIOTUH. THIBI B3auMO-
JNENCTBUI MeXy opraHu3MamMu (MyTyallu3M, CHHEpPru3M, MeTabuo3 (KOMMEHCAIU3M), Mmapa3u-
THU3M, aHTarOHU3M).

Mooyns 2. Ilapamempul pocma Kyabmyp MuKkpoopzanumos. Benmunna nonysiiud MUKPOOP-
TaHU3MOB M CIIOCO0BI ee onpeneneHus. COamaHCUpOBaHHBIA M HecOalaHCUPOBAHHBINA pocT. AO-
COJIIOTHAsl W yJlelbHas CKOPOCTH pocta. Bpemsi renepamuu ¥ KO3(PPHUIMEHT pa3MHOKEHUS.
Ypoxail KynbTypbl. DKOHOMHUYECKHA M MeTabonnueckuil koddduimentsl. BriusHue KOHIICH-
Tpauuu cyocTpara Ha CKOPOCTh POCTa.

Mooyne 3. Kynomueuposanue mukpoopeanuzmog. OCHOBHbIE METO/Ibl KYJIbTUBUPOBAHUS MHUK-
poopranu3mMoB. [lepuonuueckast KyiabTypa MUKPOOPTaHU3MOB. POCT MUKpPOOpPraHM3MOB NP He-
MPEPHIBHOM KYJIbTUBUPOBAHUU. | TyOMHHBIA POCT B BHUJIE MOTPYKEHHBIX KIETOK WIH IMAPHUKOB
O6romaccel. PocT KOJOHHMN MUKPOOPraHM3MOB Ha MOBEPXHOCTU IUIOTHBIX cped. KynbTypbl MUK-

POOPTraHU3MOB.
4.00bEM H3yyaeMoil THCHUTLIHHBI

Buer yue6HoI paboThI 3au. en. AK. y4ac.
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 1,0 36
Jlexruu (JIek) 1,0 36
[Tpaktuueckue 3anstus (I13)
CamocrositesbHas padora (CP): 2,0 72
CaMoCTOsITETbHOE N3YUYEHHE Pa3/iesOB JUCIUILINHBI 2,0 12
Bujabl KOHTpOJIS:
3a4yéT ¢ oneHKoMi + +
IHoaroroBka K 3K3aMeHy

AHHOTanus pado4yeil nporpaMMsl M CUMIIMHBI « MeaulIuHCKasA OHOTEXHOJIOTHS»
(b1.B.[IB.5.1)

1.Heas aucnunauubl "MenuuuHckass OMOTEXHOJOTUS" JaTh CTYIAEHTY LEJIOCTHBIC
IIPEICTABICHU O COBPEMEHHOM COCTOSHUM M TIEPCHEKTUBAX PA3BUTUS  MEIUIIMHCKON
OMOTEXHOJIOTUM KaK HallpaBJIEHUWsT HAy4HOH M TNPAKTUYECKOW JEeSTENbHOCTH YEelIOBEKa JUIs
UCIIONB30BaHUs B 3ApaBooxpaHeHuu. lIpm 3ToM mnpeamonaraercs, YTO CTYAEHTHI HMEIOT
(byHIaMEHTAIbHYI0 TOATOTOBKY IO TEOPETUYECKUM paslienaM XUMHH, OHOXMMHH, OOIIeH
OMOJIOTMM M MHKpOOMOJIOTMM, OCHOBHBIM IMpolleccaM M  ammaparaM XUMHUYECKOH |
OMOXUMHYECKOM TEXHOJIOTHH, OCHOBAM OMOTEXHOJIOTHH,

2.B pe3yabTrare M3y4eHHMs AUCHHUILUIMHBI O0y4aOUIMICA MO mporpamMme OakaJiaB-
puaTa JoJKeH: 00ja7aTh CIEIYIOIIUMHA KOMIETEHLIUSIMU: FOTOBHOCTBIO OLIEHUBATh TEXHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C Y4ETOM JKOJOTHUECKUX mocienctBuii ux npumenenus (I1K-3);
CIIOCOOHOCTBIO paboTaTh C HAYYHO-TEXHUUECKON MH(pOpManMen, UCII0Ib30BaTh OTEUECTBEHHBIN
U 3apyOexHbIil onbIT B npodeccuonanbHoil aestenbHocTH  (I1K-8); BnageHneM miaHupoBaHUs
JKCIIEPUMEHTa, 00pPaOOTKH U MPECTaBICHHs MOdydeHHbIX pe3yabraToB ([TK-10);
3uamyp: OTINYME METUIMHCKUX OMOTEXHOJOTMHM OT MEIUIIMHCKHUX TEXHOJOTHH; Kiaccuduka-
110 OMO0O0OBEKTOB; OMOOOBEKTHI, UCIIOJIb3yeMble B (hapMally, TUTUEHE U CAaHUTApUH; OUOTEX-
HOJIOTHUYECKHUE MPOLIECCH], C Hayajla M 10 KOHILa o0ecreyrBaeMble OMO0OBEKTOM; OHOTEXHOIIO-
ru4ecue Mpolecchl KaK CTapTOBBIM ATall JUIsl MOTYYEHHS] HCXOJHOTO ChIpbs; KiIacCH(DUKAIIIO
AQHTUTEN; - TEXHOJOTHUIO MOJIyYEHUsI BaKLMH; OCHOBHBIE CAHWUTApPHBIE MOKA3aTENIN ISl OLICHKH
YPOBHSI 3arpsSI3HEHUS OKPY>KaIOIIEH CPeIbl;

Ymems: ucnonpzoBaTh UMMOOMIN30BaHHbBIE OMOOOBEKTHI B MEAMIIMHCKUX OMOTEXHOJIOTHSIX;
HCIIOJIb30BaTh MOHOKJIOHAJIbHBIE aHTUTENA /ISl OYUCTKU OMOJIOTMUECKUX JKUJKOCTEH; HCIIONb-
30BaTh OMOTECTHI (MOPCKHUE CBETAIIMECS OaKTepUH, MPOCTEHIINe TeTPaXUMEHbI, TadhHUN) IS
LEHKU BIUSHUS OTXOJ0B Ha canpopUTHYIO MUKPOGIOPY U YUUCTOTHI BOJHBIX CTOKOB;
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Brademw: MeToaMu KJI€TOYHOW MH)KEHEPUH; METOJaMH T'€HHOM MHXEHEpUH (B TOM YHCIIE MO0-
Jy4yeHHe BUAOCTEN(PUUECKHUX IJIs YelloBeKa IpenaparoB (MHTep(epOHbl, UHTEPIEHKUHBI, HH-
CyJIUH).

3.Kparkoe conep:kanue TUCHUIIITHHBI

Beeoenue. Beenenne B METUIIMHCKYIO OnoTexHonoruto. OnpeneneHne MEAUIIMHCKON OnoTex-
HoJIOTUU. OTIIMYNE MEAUIIMHCKUX OMOTEXHOJIOTHM OT MEIUIIMHCKUX TexHoJorui. [lepcrnekTuBbl
OMOTEXHOJIOTMH B METULIUHE.

Mooyns 1. Obuwgue npruuynvt padbomet OU000BLEKMOE 8 MEOUUUHCKUX OUOMEXHOI02UAX.
1.1. Ocnoenvie 3a0auu meduyunckoi ouomexnonozuu. Co0p u noaydeHue uHGpopMauu: au-
arHOCTUKYMbI, OMOCEHCOPBI, HCIOIb30BaHHUE OMOTEXHOJIOIMYECKUX PEIICHUN U MPUEMOB IS
nosrydeHus: nHpopmaruu (MOHSATHE 0 OMOTEXHOJIOTHYECKOM MIpHeMe); MpoQHIakTHKa 3a00ieBa-
HUH; TIOJTy4yeHHe COOCTBEHHO JIEKAPCTBEHHBIX CPEJCTB (TEXHOJOTUU MOJYYSHHs] MHCYJIMHA, BU-
tamuHa C, ButamuHa B,, pezepnuna, ouoxenbinens). [lonstue o 6uoodwekte. Kinaccudpukanus
061000BEKTOB. BOOOBEKTHI B (hapMarviv, TMTUEHE U CAHUTAPHH.

1.2. Ycnosusa  pabomer  O6uoodvekmoe 6 - OuomexHonOZUHECKUX ~— CUCHIEMAX.
buortexnonornyeckue mporecchl, ¢ Hadyajda M O KOHIa obecreynBaemMble OMOOOBEKTOM (Ha
IpUMepe TEXHOJIOTMH MOodydeHHsl BUTamMuHa Bio, pubodrnaBuHa, CTpEeNnTOKMHA3bl, HEKOTOPHIX
aHTUOMOTHKOB). buoTexHomornuecue mpolecchl  KaK CTApTOBBIM OSTam s MOJy4YeHHUS
UCXOJHOTO ChIpbid (Ha MpUMEpPE TEXHOJOIMH TMONy4YeHUs JU(TEpUMHOro aHATOKCUHA).
Hcnonp3oBaHue OMOTEXHONOTHYECKOTO TMpOIecca Ha OJHOM W3 JTaloB  IOJYyYCHHUS
JICKapCTBEHHOTO cpencTBa (OuorpanchopMaius - Ha TpPHUMEpPE TEXHOJIOTHH ITONTYYCHHUS
ButamuHa C).

1.3. T'enemuueckuii KoHmponv 3a QyHKyuoHupoeanuem o06u006vekmos. llogxonpr K
COBEPIICHCTBOBAHUIO OMO0OBEKTOB. M CIonb30BaHUE MPUPOAHBIX MEXAHU3MOB H3MEHUYUBOCTH
JUISL HAIIPABJICHHOM CEJIEKIIMM W HMCKYCCTBEHHOTO OTOOpa OMOOOBEKTOB. MeTonbl KIIETOYHON
UHXeHepuu. MeToibl TeHHOW MH)KEHEepHH (B TOM 4YHCIIE MOITYYeHHE BUIOCHEIM(PUUESCKUX s
4eJioBeKa IpenaparoB (MHTep(hEpOHbl, HHTEPICHKUHBI, HHCYIIHH).

1.4. Hmmoobunuzosannvie 06uo0o6vekmol 6 MmeouyuHckux ouomexnonozuax. CrocoObl
UMMOOWIN3AlUA OMOOOBEKTOB B MEIUIMHCKUX OMOTEXHOJIOTHSX (aIcopOIus, KOBAJIEHTHOE
CBSI3bIBAHUE, METOJl IMIOTMEPEYHbIX CIIUBOK, HHKANCYJIUPOBAHHE, HMMMOOWIM3AIMS ITyTEM
BKJIIOYEHHSI B MOJMMEPHYIO CTPYKTYpYy). JIumocomsl, HaHOCGEpPHI, MUKpOC(hEpPHI, Tajmacgepsl.
Adpdunnas  xpomarorpadus. Mcrmonb3oBaHHME ~ UMMOOMIM30BAHHBIX ~ OMOOOBEKTOB B
MEIMIMHCKUX OHOTEXHOJIOTUSX W B JIMArHOCTUKE pa3IMuYHbIX 3a00jeBaHUN (TEXHOJIOTUHU
HOJYYEHUsI TIIOKO30-(QPYKTO3HBIX CHUPOINOB, AMMHOKHUCIOT M3 HANEepCTSIHKH LIePCTUCTOM;
IJIIOKO3HBIA  OMOCEHCOp; MMMOOWIN30BaHHbIE OMOOOBEKTHl KaK JIEKAPCTBEHHBIE CPEICTBA
(cTpenTofekasa, COBPEMEHHBbIE IIOBHbIE U IEPEBS30YHBIE Marepuasbl, HCIIOIb30BaAHNE
MUKPOKAICyJ B KOCMETOJIOTUN).

Mooyne 2. Ilonamue 06 ummynonozuu.

2.1. Cucmema ummynnozo zomeocmasa. llonstue o0 aHtureHax u antutenax. CTpykTypa
antuten. Knaccudukanus anturten. EcTecTBeHHBIM U MCKYCCTBEHHbI UMMYyHHTET. [loHsTHE O
peaknusx [J-mmoOynrHa. TeXHOIOrus MoydeHus NPOTUBOKOPEBOTO Mpenapara cepoornyecKon
cenuUIHOCTH (PeaKlUy arTIIOTHHAIIMH U TIPEIUITUTALINN ).

2.2. Beeoenue 6 coepemenuylo uMMyHoOuomexuonozcuro. KinerouHas — HMH)KEHEpHs.
['mOpuoMHass TEXHOJNOTHS  IOJYyYEHHS  MOHOKJIOHAIBHBIX  aHTHUTEN.  Vcmonb3oBaHue
MOHOKJIOHQJIBHBIX aHTUTEN IJI OUMCTKU OMojormdeckux kuaxocreil. Mmmynocencopsl. JITHK-
wi PHK-ipoOsr.

2.3. Cospemennvie npugusounvie npenapamsl. COBpeMEHHas KilacCU(PUKAIUS BaKIIMHHBIX
npemnaparoB. MukpoOHble kuBble BakiMHbI (BakimHa Kambmema u XKepena (BCG), BakiuHa
INPOTUB TYISPEMUU, IPOTUBOUYYMHAsI BaKIMHA). BuUpycHbIE JKMBbIE BAKIMHBI: BaKlIMHA MPOTUB
ocmbl (J>xeHepa), BakIIMHA POTUB BUpPYyCa MOIMOMHUEINTA, BaKIIMHA TPOTUB JKEITON JTHMXOPATIKU
(Teitnopa). TexHosorus MOJNyd4eHUs KHUBBIX BaKUWH. YOWUTHIE BaKIUHBL: OpPIOMIHOTH(O3HAS
BakllMHa (BaknuHa BeHceHa u BaknuHa Kane), BakIMHBI MPOTHUB KOKIIIOIIA, XOJIEPHI,
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TU3eHTepUH. TEeXHOJOTUS TOMYYeHHs] YOUTHIX BAKIUH. AHATOKCHHBI. TEXHOIOTHS MOTy4eHUS
aHaTokcuHOB. CHIBOPOTOUHBIE NpenapaThl. PeKOMOMHAHTHBIE BAKIIUHBI U BAKIIUHBI-AHTUT€HBI.
Mooyne 3. Ilpenapamvl na o0cHo6e MHCUBLIX KYIbmyp MUKpoopzanuzmos. llonstue o
MAapTHEPCKUX OTHOIIEGHUSAX MEXIy MHKPOOpPraHM3MaMu U OpraHu3MoM ueJoBeka. Poib
HOPMAJIBHOH MHKPOQIIOPH KUIICYHHKA YeJIOBeKa B ()YHKIIMOHUPOBAHUN OpPTraHW3Ma YeIOBEKa.
TexHonoruss momydyeHUs IMpemaparoB  HOPMOQUIOPOB, MPOOMOTHUKOB, TNPEOMOTUKOB U
cuHOMOTHKOB. TpeOoBaHMsI K IITaMMaM, HCIOJB3YeMBbIM JIJIsi MPUTOTOBJICHUS TPEMaparoB Ha
OCHOBE HBBIX KYIBTYp MUKPOOPTaHU3MOB.

Mooyne 4. Canumapnaa u npogurakmuyeckas oOuomexnonozus. Vicrionb3oBaHue
OMOCEHCOPOB M JMArHOCTUYECKUX CHUCTeM Ui KOHTPOJS 3a BO3AYXOM U CaHUTApHBIM
COCTOSTHUEM BOJHBIX CTOKOB. (CHOBHBIC CaHUTApPHBIC IIOKA3aTeNU I OICHKH YPOBHS
3arpsi3HEHUs OKpyXKarolieil cpeabl. Mcnonb3oBanue 6M0TeCTOB (MOPCKHUE CBETALMECS OaKTepUH,
NpOCTEHIINEe TETpaxXUMEHBbl, AaQHUHM) NI OICHKH BIHUSHUS OTXOIOB Ha Canpo(UTHYIO
MUKPO(IIOPY U YUCTOTHI BOAHBIX CTOKOB. PoJIb OMOTEXHONOrMU B CAaHUTAPUU U MPODUIAKTHKE
pa3IMYHBIX 3a00JICBaHUIA.

4.00b6M yueOHOM JUCHUIIJIMHBI

Buer yue6HoI paboThI 3au. en. AK. 4ac.

O01as TPyA0€eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 2,0 72
Aay1uTOpHbIE 3aHATHA: 1,5 54
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 1,0 36
CamocrositeabHas padora (CP): 0,5 18
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B AUCIUIUIMHBI 0,5 18
Bujabl KOHTpOJIS:

3a4yéT ¢ oneHKoMi + +
IHoaroroBka K 3K3aMeHy -

AHHOTanus padoyel mporpaMmsl JMcUMIIMHBI «Broreorexnosorus»
(b1.B.[IB.5.2)

1.Heapr pucumnimHbl "buoreorexHosorusa" - 03HAKOMUTh CTYJIEHTOB C HOBBIMU
3QPEKTUBHBIME METOJaMH  JTOOBIYM M NEepepadOTKH MHUHEPAIbHOTO ChIPbs, CO3AaHHUEM
0€30TXO/IHBIX M MAJIOOTXOJHBIX TEXHOJOTHH, 00eCcreunBaloIUX KOMIIJIEKCHOE MCIOJIb30BaHUE
MHUHepaJIbHBIX pecypcoB. IIpu 3ToM mpenmonaraeTcs, 4To CTyI€HTbl UMEIOT (pyH/IaMEHTaIbHYIO
MOATOTOBKY II0 TEOPETHYECKUM pazjesiaM XHMHH, OWOXMMHUM, OOmell Ouoysoruu u
MHUKpPOOMOJIOTUH, OCHOBHBIM IIpolleccaM U ammapaTtaM XHMMHYECKOH U OHMOXMMHYECKOH
TEXHOJIOTHH.

2.B pe3yabTrare M3y4eHHMs AUCHHUILUIMHBI 00y4YAIOUIMICH MO NMporpaMme 0akajaB-
pHaTa J10JKeH: 0071a1aTh CIeNyIOIMMH KOMIIETEHIUSMU: TOTOBHOCTHIO OLIEHUBATh TEXHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C Y4ETOM JKOJOTHUECKUX mocienctBuii ux npumenenus (I1K-3);
CIIOCOOHOCTBIO pabOTaTh ¢ HAYYHO-TEXHUUECKOH MH(OpMaluel, UCII0JIb30BaTh OTEYECTBEHHBIN
U 3apyOexHbIil onbIT B npodeccuonanbHoil aestensHoctd (I1K-8); BnageHneM miaHupoBaHUs
JKCIIEPUMEHTa, 00pPaOOTKH U MPECTaBICHHs MOdydeHHbIX pe3yabraToB ([TK-10);
3namb: OCHOBHBIE NPHUHIMIIEI OPTaHU3AMM OMOTEXHOJIOIMYECKOro MPOU3BOCTBA, €r0 uepap-
XUYECKYIO CTPYKTYPY, METO/Ibl OLEHKU 3(PPEKTUBHOCTH MPOU3BOJICTBA; NPUHIUIIUAIBHYIO CXe-
My OHMOTEXHOJIOTHYECKOTO MPOHM3BOJICTBA; SIKOHOMUYECKHE KPUTEPUHU ONTHUMM3AIUU MTPOU3BO/I-
CTBa; 0COOEHHOCTU MOJENMPOBAHUS, MacIITaOMPOBAHUS U ONTHUMH3AINH OMOTEXHOIOTHYECKUX
CXEM U MPOIIECCOB; OCHOBBI OMOTEXHOJIOTUH, OCHOBHBIE OMOOOBEKTHI M METO/IbI PA0OTHI C HUMU;
OMOXMMHYECKHe, XUMHUYECKHe M (PU3UKO-XMMUYECKHE  MPOLECChl, MpOTEeKarolue B Ouo-
peaKkTopax M Ha CTaJusAX MepepaboTKH, CBSI3aHHBIX C BBIJICJIEHUEM M OYHMCTKOM 11€7€BOr0o Mpo-
JyKTa; 3aKOHOMEPHOCTH KMHETHKH POCTa MHUKPOOPTraHM3MOB U 00pa3oBaHUS MPOJYKTOB METa-
601M3Ma; MOJIENIN POCTa U 00pa30BaHUS MPOAYKTOB; METObI KyJIbTUBHUPOBAHUS,
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Ymemos: BBIACHATH MPOTYKTHI METAO0IM3MA U3 KYJIbTYPAIbHOM KUAKOCTH U KJIETOK MPOAYIIEHTa
METOAAMHU SKCTPAKIUH, OCAXKIECHHUS, HOHHOTO OOMEHa U YJIbTPAaKOHLIEHTPUPOBAHUS; OCYIIECTB-
JIATh KOHTPOJIb COAECPKaHMs LEJIEBOIO0 KOMIIOHEHTA B IIOJIYIIPOIYKTAaX, [IOJIYy4aeMbIX Ha OTACIIb-
HBIX TEXHOJOIMUYECKUX CTa/UAX; IPOBOJUTH 00pabOTKy pe3yabTaToOB U3MEPEHUH C UCIOIb30Ba-
HUEM I1aKETOB IPUKIIAIHBIX MIPOTpaMM; MCIIOIb30BATh CTAHAAPTHI U JPYIME HOPMATHUBHBIE J10-
KyMEHTBI IIpU OLICHKE, KOHTPOJIEe KauyecTBa U CepTU(UKALMM ChIpbs M NMPOJAYKLUH; ONPEIENIATh
napaMeTpsl ChIPbsl M MPOJAYKLIUHU NPU UX CEePTUPHUKAIMH; BHIOPATh PAllMOHATIBHYIO CXeMy OHO-
TEXHOJIOTUYECKOT0 IPOM3BOJICTBA 33JaHHOIO MPOJYKTa, OLIEHUBATh TEXHOJIOIMYecKyro 3ddex-
TUBHOCTb IIPOU3BOJICTBA,

Bnademwv: MeTOgaMHU OYMCTKU M CTEPHJIM3ALUMHM BO3]lyXa, KOHCTPYMPOBAHUSA U CTEPUIIN3ALUU
IIATATEIbHBIX CPEl; METOAAMU IIPOBEICHMS CTAaHIAPTHBIX UCIIBITAHUH 110 ONPEIEICHUIO IT0Ka3a-
Tesiel (PU3MKO-XUMHUYECKUX CBOMCTB ChIphS U IMPOAYKLHMH; METOJAMH TEXHHYECKOTO0 KOHTPOJIS
10 COOJIOACHUIO TEXHOJIOTUYECKON AUCUUILUIMHBI B YCIOBUSAX JACUCTBYIOLIETO OMOTEXHOIOTHYe-
CKOr0 INPOU3BOJACTBA; METOAAMHU IUIAHUPOBAHMS, MPOBEAECHUS M 0O0pabOTKM OMOTEXHOJIOTHYe-
CKMX JKCIIEPUMEHTOB.

3.Kparkoe conep:kanue JTHCIUITHHBI

Beeoenue. OcHoBHBIE BOIPOCHI, periaembie OuoreorexHonorueii. CoBpeMeHHOE COCTOSIHHE U
MEPCIIEKTUBBI PA3BUTHUS OMOTEOTEXHOJIOTUH.

Mooynvl. Mukpoopzanuszmol u ux poib 6 6U02e0MEXHON02UN MEMANI08.

MuKpoOpraHu3Mbl 1 MUKPOOHOJIOTHYECKUE TPOIECCHI, BAKHBIC IJISI THUAPOMETAIUTYPTUH: OKHC-
JIeHHE CyIb(UIHBIX MUHEPAJIOB, JJIEMEHTHON Cephl U 3aKUCHOTO JKele3a; 00pa3oBaHUE OpPraHo-
TpO(hHBIMU MHUKPOOPTaHU3MaMHU OPTraHUYECKUX COCIUHEHUM, epeKUceld U T.I., CIOCOOHBIX JeCT-
PYKTHPOBATh MHHEPAIBI U OKUCIISATh HJIM BOCCTAHABIMBATh XUMHUYCCKUE DJIEMEHTHI ¢ TICPEMEHHON
BAJICHTHOCTBIO; aKKYMYJISIIIMSA MUKPOOPTaHU3MaMU XUMHUECKUX 2JIEMEHTOB WJIM UX OCKJICHUE.
Mooynp 2. Cnocodbl 6akmepuanibHO20 6bIUEIAYUBAHUA YEGEHHBIX MEMAILIOG.

Omnpenenenre MPUTOAHOCTH PyA ISl BhllenadynBanus. OnpeneneHne XuMHYeCKOro CocTaBa
Py, KOHIICHTPATOB W TPOJYKTOB BBINIEIaYnBaHusA. MHTEHCHpUKAIUS MPOIECCOB OaKTEpH-
aJBHOTO BBINETAYNBAHHUS.

2.1. Texnonozcua Kyunozo u noozemmnozo eviujenaqyuganus. OOIIME MONOXKEHUS Ky4HOTO U
MOJI3EMHOT'O BBINIETAYNBaHUs. BrllllenaunBanue BETHBIX METAIOB B OTBanax. KyuHoe BbIiie-
JaYrBaHUE APOOJICHONW PYAHOM MOPOJbI, OTXOJOB TOPHOAOOBIBAIOIIEH MPOMBIIUIEHHOCTH, TO-
O00uHBIX OelHBIX pyaA. bakTepuanbHOE BbINIETAYMBAHUE BHIPAOOTAHHBIX PYIHBIX 3allekeil Ha
MeCTe 3aJieraHus. BrlleraunBanue ypaHa Ha MecTe 3ajeranus. TexHOIOTHIecKas cxeMa KyJHO-
ro ¥ MOA3EMHOr0 OaKTepUaTbHO-XMMHUYECKOTO BBIIIETAUMBAHM MEIH, HUKEIS U KoOaiabTa U3
MeTHO-HUKEIEeBBIX pya. OOoralieHne py 1 IBETHBIX METAJUIOB C MCIIOJIb30BAHUEM CYIb(aTpeay-
UPYIOLIUX OaKTepHiA.

2.2. Texnonozusa wanosozo eviuenavuganusn. OONIME MOJOKEHUS YaHOBOTO BBIIIEIAUUBAHUSI.
TexHOMOrusT 4aHOBOTO OAKTEPHUATHLHOTO BHINIETAUYMBAHUS CYIb(QUAHBIX KOHIICHTPATOB B pa3-
JUYHBIX PEKUMAX KyJIbTUBUPOBAHUS OaKTEPU.

TexHonornueckue acmekTsl nepepaboTKu Cyab(GUIHBIX KOHIIEHTpAToB. V3Bnedenue ypaHa, 30-
JoTta, cepedpa, MeId U JAPYTUX METAJUIOB U3 OKHUCHBIX PYJ WM YIOPHBIX CYIb()HUIHBIX KOHIICH-
TparoB. [lepepaboTka o10BOCOAEPKAMUX KOHIICHTPATOB. TeXHOIOTHYECKasi CXeMa OYHCTKH OJI0-
BSHHOTO KOHIICHTpaTa OT MbIIbIKa W KOMIUICGKCHAs Iepepa0doTKa OJIOBSIHHO-MEIHO-
MBIIIBSIKOBBIX KOHIIEHTPATOB. BrimienaunBanue mapradia. MUKpoOHOIOrHYECKOe BBIIIEIaYNBa-
HUE ATFOMHUHUS.

Mooyne 3. Texnonozuueckue acnekmul nepepadomKu KoanieKmueHvlx pyo, KOHUEeHMpPaAmos u
MUHEPATbHO20 CHIPbA.

3.1. Ilepepabomka KoHuenmpamog u Koiekmugnuvix pyo. IlepepaboTka KOJUIGKTHBHBIX Me/I-
HO-IIMHKOBBIX PYJ H KOHIEHTPAaToB. [lepepaboTka MeIHO-HHKEIECBBIX, CBHHIIOBO-IIMHKOBBIX,
MEIHO-BUCMYTOBBIX, CYPbMSHO-PTYTHBIX U IPYTHX KOHIIEHTPATOB.
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[lepepaboTka 3070TOCOAEPKAIINX KOHIIEHTPATOB. M3BiieueHne 30510Ta U3 CYIbQHUIHBIX PY:
OKHUCJIEHHE CYIbQUAHBIX MUHEpasoB. [lepepaboTka 30J0TOMBIMIBSIKOBBIX Py U KOHIEHTPATOB:
OaxtepuanbHast 0€300)KUroBasi TEXHOJIOTHUS. V3BlIeueHHE 30J10Ta U3 YIIUCTHIX 30JI0TOMBIIIBSIKO-
BBIX KOHIIEHTPATOB. BrilenayrBane caMOpoOAHOIO 30J10Ta.

3.2. Mukpobuonozuueckasa nepepadbomka MunepaibHo2o cvipvia. Qoozawenue pyo. Mukpo-
Ounosnoruueckuii crnocod o0e3kene3suBaHUsI MUHEPAIbHOIO ChIpbsi. buoreorexHonorus obecce-
puBaHus yriei. buoreorexnonorus u 6oprb6a ¢ METaHOM B YTOJIBHBIX IIaxTax. buoreorexnono-
TUS ¥ TOBBIIICHUE OTAa4YM HedTeoTAauu miactoB. OboraimeHne pya U KoHueHTparoB. [Ipume-
HEHHE CyIb(aTpeynupyonmx 6akTepuil B mpoueccax (IoTaluy OKUCICHHBIX MHUHEPAJIOB.

3.3. Buocopouusa memannog u3z pacmeopos. MUKpOOHOJIOTMIECKOE M3BJICUEHUE METAIIJIOB U3
pPacTBOPOB U CTOYHBIX BojA. HoBbIe HampaBiieHUs] B OMOTUAPOMETAILTYPriy: Ornocopouus (n3Bie-
YyeHHe U3 pa30aBICHHBIX PACTBOPOB CBUHIIA, PTYTH, MM, HUKEIS, XpOMa, ypaHa, 30J10Ta, cepeod-
pa, MJIATUHBI, CEJIEeHA), OCAXKICHUE METAJUIOB B BUIE CYJIb(UI0B UM IIHAHUAOB (M3BICUCHHE Me-
1), Boccratopienne Cr’* B GBITOBBIX CTOYHBIX BOAax. THIIbI B3aMMOJCHCTBUI MEKILY METallIa-
MU 1 MUKPOOHOH KIJIETKOM.

4.00bEéM yueOHOH TUCHMILIUHBI

Buel yue6HoI paboTh 3au. en. AK. yac.

OO0masi Tpy10eMKOCTh JMCUHMILINHBI 10 Y4e0HOMY IIAHY 2,0 12
AyYAUTOpPHBIE 3aHATHS: 15 54
Jlexumu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 1,0 36
CamocrositeabHasi padora (CP): 0,5 18
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 0,5 18
Buabl KOHTpOJIA:

3a4éT ¢ omeHkKoM + +
IloAroToBKa K IK3aMeHY -

AHHOTaHHﬂ paﬁoqef/l nporpaMmmMmbl U CHUAIIJIMHBI «MeTO)]])I IH3UMOJOTINN»
(51.B.JIB.6.1)

1.Iesmm QUCHMIVIMHBL: OCBOCHHE CTYJICHTAMH OCHOBHBIX NMPHHIUIIOB U TEOPETUYECKUX ITOJIO-
KEHUH SH3MMOJIOTUH; GOpMHUpPOBaHHE Yy CTYJAEHTOB MOHMMaHMUsA OCOOCHHOCTEH OHOTEX-
HOJIOTHYECKHUX MPOIECCOB C y9acTHEeM (DepMEHTOB; OCBOCHHE METOJ/IOB aHAJIM3a M HCCIIEIOBAHUS
CBOWCTB (hepMEHTOB.

2.B pe3yiabTare M3yyeHHMsl TMCHUILUIMHBI 00y4yaloluiicsi Mo mporpamme OakaJiaB-
pHaTa A0JLKeH: 00JIafaTh CIEAYIOIIMMU KOMIIETEHIIMSIMU: CIIOCOOHOCTBIO 00ecreynBaTh Bbl-
MOJIHEHUE MPaBWJI TEXHUKU OE30M1aCHOCTH, MPOU3BOJICTBEHHON CaHUTapuH, MOXKapHOU Oe3orac-
HocTH U oxpanbl Tpyaa (ITK-4); cnocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKON MH(OopMaruei,
HCIIOJIb30BaTh OTEUYECTBEHHBIN U 3apy0exkHbIN ONbIT B podeccnonanbHoil gestensHoctn (I1K-
8);
3namob: PyHIAMEHTAIBbHYIO pOJib (DEPMEHTOB B OOMEHE BEIIECTB M DHEPTUU, MOJEKYISIPHBIX
MEXaHU3Max HACJIEJCTBEHHOCTH, DPErY/ISIUN M HHTErpallud METa0OIMYEeCKUX MPOIECCOB B
KMBBIX OpTraHW3Max; CTpOeHHE (EPMEHTOB; TPOCTHIE M CIOXKHBIE (EPMEHTHI; MEXaHU3M
(epMEeHTAaTUBHON peaklUuu; KUHETHKa (EpPMEHTATHUBHBIX pEaKIHMii; METOIbl BBIICICHUS U
OYHCTKHA (DEPMEHTOB; OCHOBBI YH3UMOJIOTHH, METOIbI UMMOOWIN3ANU (PEPMEHTOB M KIETOK;
perynauus GepMEHTaTUBHON aKTUBHOCTH; TPUMEHEHHE (DEPMEHTOB.

Ymems: mpuMeHSATH TPHEMBbI HOMEHKIIATYPBI (PEPMEHTOB; J1aBaTh XapaKTEPUCTHKY BaKHEHIIINM
U3 HUX; IPOBOJUTH 00pabOTKY pe3y/lbTaTOB M3MEPEHUH C MCIIOJIB30BaHMEM NaKETOB MpPUKIIA-
HBIX TIPOTPaMM; UCIIOJIB30BaTh CTAHIAPTHl W JAPYTHMEe HOPMATHBHBIE TOKYMEHTHI TPU OIICHKE,
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KOHTpOJIE KauyecTBa U cepTU(PUKALNU (PEPMEHTCONEPKAILETO ChIPbS U MPOIYKINHU; ONPEIENATh
napaMmeTpsl (epMEHTCOAEPIKAILIETO ChIPhS U MPOAYKIIUHU MPU UX CEPTUPHUKAIIY;

Brademw: mprueMaMu U HaBBIKAMHU Pa0OOTHI ¢ (hepMEHTaMU; METOJaMH ITPOBEACHUS CTaHJAPTHBIX
UCIBITAHUHN 1O OMpeAeNICHUI0 MoKa3aTenel (HU3NKO-XUMUYECKIX CBOMCTB (JepMEHTOB; METOMAA-
MU aHanu3a (PepPMEHTATUBHOM aKTHBHOCTH; METOJAMH aHaNM3a OEIKOB; METOJAMH IJIAHUPOBA-
HUS, TPOBEACHUS U 00pabOTKU YH3UMOJIOTHYECKUX IKCIIEPHUMEHTOB.

3.Kpartkoe cogepxanue 1uCUMIIHHBI

Beeoenue. OcHOBHBIE IOHATHS SH3UMOJIOTHH: (DepMEHT, KOPepMeHT, CyOCTpaT, MHIHOUTOp, aK-
TUBATOP, aKTUBHBINA LEHTP, MPOCTETUYECKHE IPyNIbl U KodakTopbl. OTinyne GpepMEeHTOB OT He-
Ounonoruueckux karaiauzaTopoB. Homenknatypa u kinaccuduxamnus ¢pepmenton. lllects kinaccoB
(bepMeHTOB.

Mooyns 1. CTPYKTYPHO-(PYHKIIMOHAJIbHbIE 0COOCHHOCTH OMOKATAIN3a. AKTHBHbIE HIEHTPbI
¢pepmenTtoB._CTpykTypa pepmentoB. [lepBuuHast CTpyKTypa OEIKOB U METOBI €€ OTpEIeICHusI.
Bropuunas, TperuuHas M 4YETBEPTHYHAS CTPYKTYpPhl M HUX poOjb B (YHKIMOHUPOBAHUU
depmenToB. CTpyKTYypHO-(DYHKIIMOHAIBHBIE OCOOCHHOCTH OWOKarann3a. AKTHUBHBIC ILIEHTPHI
dbepmenToB. MexaHusMmsl AeiictBus pepMeHTOB. neHTH(PUKAIMN aMUHOKUCIOTHBIX OCTaTKOB B
AKTUBHBIX [EHTpaxX: XHMHUYEeCKas MOMU(PUKAIMA W KHHETHYECKHE METOABL. MeXaHU3MBbI
neicTBUS (PEPMEHTOB.

Mooyns 2. OcHOBHbIE IPUHIUIIBI BbI/IeJICeHUS] M OYUCTKH (pepMEHTOB.

Kputepun uuctotsl ¢depMeHTOB. XpaHEeHUE OUYUIIEHHBIX (epMeHTOB. M3MmepeHue CKOpOCTH
(epMEHTATUBHBIX PEaKIUi KaK MEepbl aKTHBHOCTH (epMEHTOB. PazimmuHble crocoObl BeIpaXke-
HUS aKTUBHOCTH (hepMeHTOB. Pa3nuyHble CcrnocoObl BBIpaKEHUSI AKTHUBHOCTH (HDEPMEHTOB.
VYaenpHast ¥ MOJIEKYJISIpHAST aKTUBHOCTB, YHCII0 000poToB. M3Mepenue ckopoctu pepMeHTaTHB-
HBIX pEaKIuil Kak Mepbl akTUBHOCTH (hepMeHTOB. CriekTpodoTomeTpudeckue u (hryopecueHT-
HBIE METOBI. DJIEKTPOIHBIC U MOJSPUMETPUYECKHEe METOpl. MaHoMeTpudeckue Metoasl. Mc-
MOJIb30BaHKE KOJIOPUMETPHUUECKHUX U XPOMAaTOrpapuiecKiuX METOIOB.

Mooyns 3. Hccneoosanue kamanumuueckux ceolicme grepmenmos._O01ue paBmia padoThI
¢ depmentamu. Mertozasl ompezeneHuss (GepMeHTaTUBHON akTuBHOCTH. OTOOp mpod U Hempe-
pbiBHBIE MeTOJIbl. CIEKTPOCKONMYECKHE METObl HccieoBaHus OenkoB. OOIIME MONTOKEHHUS.
AOGcopOLMOHHas CHEKTPOCKONHs (MHTerpaibHas U auddepeHuanbias). IMIUpUYECKre mpa-
Buna. K- u KP-cnektpockonus. Omnupuueckue npasuia. OiyopeclieHTHAss CHEKTPOCKOMUSI.
[Monspuzanus ayopecueHIul. DMIUpUUECKUE MpaBuiia. Jucnepcust OoNTHYECKOTro BpallleHus U
KPYTOBOM JUXPOU3M. DMITUPHUYECKUE TTPABHIIA.

4.00b€M yueOHOil TUCHUIIIHHBI

Buel yue6HOM paboTh 3au. en. Ak. gac.
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 2,0 2,0
AyAUTOpPHBbIE 3aHATHS: 1,0 36
Jlexumn (Jlek)
JlaGopatopHsie 3ansaTus (JI3) 1,0 36
CamocrositeabHas padora (CP): 1,0 36
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,0 36
Buabl koHTpOJIS:
3auér + +
IloaAroTroBKa K 3K3aMeHY -

AHHOTaNus padoyeil NPporpaMmbl JUCHUILIMHBI «MeToAbl MOJIEKYISIPHO-T€HETHYECKHUX
ucciaenopannii» (b1.B./[B.6.2)
1.leap AUCHMILUIMHBI — O3HAKOMUTH CTYJIEHTOB C MOJIEKYJISIPHBIMA MEXaHU3MaMH MPo-
IIECCOB, JIEXKAIUX B OCHOBE OMOJIOTHYECKOM )KU3HU, XpaHEHHUs, TOAep KaHus (DYHKIIMOHAIBHO-
IO COCTOSIHMS U Tepefaur TeHeTHUEeCKOro MaTepraja B X0/1€ MOJIOBOTO U OEecroioro pa3MHOXe-
HUSI MUKPOOPTaHU3MOB, paCT€HUl U )KUBOTHBIX, pa3pabaTeiBaeT (yHIaMEHTaIbHbIE OCHOBBI HC-
MOJIb30BAHUS 3THX MPOLECCOB JUIsi MOAU(UKAIMU U KOPPEKLHUH T'€HETUYECKOro Marepuala,
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NPaKTUYECKHE METOJbl ONEPUPOBAHUS TCHETUYECKHM MaTepHuajoM, MOJyYeHHUsS PEeKOMOWHAHT-
HBIX OPTaHU3MOB, YIIPABJIECHUS U KOHTPOJISI OMOTEXHOJIOTHYECKMMH MTPOLIECCAMH C UX YYacCTHEM,
aHaJn3a MPOIyKTOB, CHHTE3UPYEMbIX T€HETHUECKH MOAU(DUINPOBAHHBIMHI OPraHU3MaMHU.

2.B pe3yabTare M3ydeHHsi JUCUMILIMHBI 00y4Yalouuiicsi Mo mporpamme 0OakaJiaB-
puaTa J0JLKeH: o0iajaTh CIEeIYIOUMMHA KOMIIETEHIMSMU: CIIOCOOHOCTBIO 00eCcreynBaTh BbI-
IIOJIHEHUE MTPABUJI TEXHUKU 0€30MaCHOCTH, IPOU3BOJACTBEHHOM CaHUTapuu, OXapHOH Oe3omac-
HocTH 1 oxpanbl Tpyaa (I1K-4); cnocoOHOCTRIO paboTaTh ¢ HAYYHO-TEXHUYECKON HH(pOpMaIuei,
HCITOJIH30BaTh OTCUECTBEHHBIN M 3apyOeKHBIN ONBIT B ipodeccrnonansHoit nesrenpHoctu (I11K-
8);
3namu: COBpPEMEHHBIE METO/BI BbIIECICHUS, OUUCTKU U (PU3UKO-XUMHUYECKOTO aHajIu3a OEJIKOB U
HYKJIEMHOBBIX KHUCJIOT; METOJbl YCTAHOBJIEHHUS HIPOCTPAaHCTBEHHOM CTPYKTYpbl OHMOMIIEKYI;
METOABI MOJIEKYIISIPHOTO MOZIEIUPOBaHUS.

Ymembs: IpoBOANTE MCCIEIOBAHNUS C IPUMEHEHHEM METO/I0B JIEKTpodopesa; XpoMaTrorpauu;
UCIIOJIb30BaTh /ISl YCTaHOBIIEHUS CTPYKTYpbl OMOoMOseKyn MeToisl IMP 1 peHTeHOCTpYKTYp-
HOI'0 aHAJIN3a, SKCIIEPUMEHTAIBHO ONPEACIIATh HYKIEOTUIHYIO nociienoBareabHocTs JJHK.
Bnademwv: MeTOJaMM BBIACICHUS, OUUCTKU U (U3UKO-XMMHUYECKOrO aHalInu3a OMOMOJIEKYI; Me-
TOJJAMU KOHCTpYUpOBaHusi ruOpuaHbix mMosiekyn JJHK in vitro; meromamu MoJeKyJIsspHOTO MO-
JIEJIMPOBAaHMSI; METOAAMHU CalT-HAIIPABICHHOIO MyTarcHesa.

3.Kpartkoe cogepxanue TuCHMNIHHBI

Begeoenue. Ilpenmer, 3a1aun 1 METO/IbI MOJICKYJISIPHOM OMOJIOTUMU U FeHETUKU. Bkian merono-
JIOTUM T€HHOM MH)KEHEPUM B pa3BUTHE MOJIEKYJISIpHON reHeTuku. [IpukiagHoe 3HaueHue rexHe-
TUYECKOM MHKEHEePUHU 1J11 ONOTEXHOJIOTUH.

Mooynv 1. Cospemennvie memoowl 6vl0e1eHUA, OYUCHKU U AHAIU3A OUOI02ZUHECKUX MAKPO-
monexyn. OcaxaeHue, quanus, yipTpaduiasTpanus. YiabTpaleHTpudyrupoBanue. XpoMmaTorpa-
¢dudeckue METoAbl pa3/ieieHus] BelecTB. Xpomarorpaduyeckre mMarepuansl. AcopOunoHHas,
pacripenenuTenbHas, oOpalieHHO-(pa30Basi, rejb-IMPOHUKAOLIAs, HOHOOOMEHHas U Ouocnenu-
¢uaeckas xpomarorpadus. Ob6opynoBanue sl XpoMaTorpapuu. IIEKTPOMUTPAIIHOHHBIE Me-
TOJIbl pa3JieJIeHUs BeUIeCcTB. 30HaIbHBIN AnekTpodopes. CtaunoHapHslil anekTpodopes. Kamnui-
JSIPHBIN dIeKTpodope3. DinekTpodope3 OENKOB U HYKIEUHOBBIX KHCIIOT.

Mooyns 2. Cospemennvlie memoovl yCMAHO6IEHUA U AHAIU3A CIMPYKMYPbL 0EIK06bIX MOJle-
Kyl

MeTonbl yCTaHOBJIEHUS! MEPBUYHOM CTPYKTYphl OelKOB. MeToJbl yCTAaHOBIEHUS MPOCTPAHCT-
BEHHOU CTPYKTYpbI: criekTpockonus SAIMP u peHTreHoCTpyKkTypHBIM aHanu3. Meroasl aHainsa
NIEPBUYHBIX CTPYKTYp. MeTolbl aHa/ln3a MPOCTPAHCTBEHHBIX CTPYKTYp. MoJIEKyIsIpHOE MOJie-
JUpPOBAHUE.

Mooynws 3. Memooonozua 2eHemuuecKoil uHIceHepu.

Mertonpl KoHCTpyHpoBanus ruOpuaHbIx Mosiekyn JIHK in vitro. BekTopHbie MOJIEKyIIbI
JIHK. BekTops! JU1si FTeHETUYECKOTO KIIOHUPOBAHUS — OCOOCHHOCTH MX MOJIEKYJISIpPHOW OpraHu-
3aruu. TUIBI TEHETHYECKUX OMOMMOTEeK. AHAIN3 TeHETHYEeCKUX OuOImoTek. BekTopsl s dKC-
IPECCUH T€HOB — OCOOEHHOCTH HUX MOJIEKYJSPHOM OpraHu3anuu. DKCIOPECCHsl U MOBBIIICHHAS
MPOAYKIMSI pEKOMOMHAHTHBIX OETKOB B MUKPOOHBIX KJIETKaX.

MukpoopranusMsl, UCIOIb3yEMbIE B T€HETUYECKOW MH)KEHEPUH. B3anMocBs3H BEKTOpP-
x03siuH. [IpoGsieMbl reTeposoruyHom skcnpeccuu. [IpuurHbl BO3SMOXHOW HEUJIEHTUYHOCTH T'€H-
HO-MH)KEHEPHBIX O€JIKOB U MX MPUPOIHBIX aHATIOTOB.

Mertobl onpeesieHust HyKJIeoTuIHOoM nocneaoBarensHoct JITHK.

MeTto/1bl caliT-HaNpaBIEHHOTO MyTareHe3a.
4.00b6M yueOHO TUCUUIIIMHBI

Busl yaeOHOM paboTh 3au. en. AK. yac.
O01as TPy10€eMKOCTh THCHUILIHHBI N0 Y4€OHOMY IJIAHY 2,0 2,0
AyIUTOPHBIE 3aHSITHS 1,0 36
Jlextuu (Jlek)
Jlaboparopusie 3ansaTus (J13) 1,0 36
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CamocrositesbHas padora (CP): 1,0 36

CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHbI 1,0 36
Buabl KoHTpOJIA:
3auér + +

IoaroroBka K 3K3aMeHy -

AHHOTanus padoyeil mporpaMmmal AucuunInHbl «IlnmeBasi 6MoTexXHOIOT M)
(b1.B.AB.7.1)

1.eab AucuunianHbl. [Inmnesas OMOTEXHONOTHUS - IEPCIIEKTUBHOE HAMIPABICHUE HAYKH.
Ceiiuac nuieBas MPOMBIIIJICHHOCTh MPEBPATUIIACh B MOIIIHYIO OTPAaciib HAPOJIHOTO XO3HCTBA.
Hcnonp30BaHne KIACCUYECKUX U BHEAPEHUE HOBBIX TEXHOJOTUMH MPOM3BOACTBA IUILH, BHEAPE-
HUE B CTPON COBPEMEHHBIX MIPOU3BOJICTB MO BHIPAOOTKE HOBBIX MPOAYKTOB MUTAHUS, BKYCOBBIX
N00aBOK JTUKTYET HEOOXOAMMOCTb MOJATOTOBKHM BBICOKOKBAIM()UIIMPOBAHHBIX CIIELUAINCTOB B
3TOM 00JaCTH.

2.B pe3yabTare M3y4YeHHMs AUCHHUILVIMHBI 00y4YalOUIWICs MO NMporpamMme 0akaJiaB-
pHaTa J0JKeH: 00JaaTh CIEIYIOIIUMHA KOMIIETEHIUSAMU: TOTOBHOCTBIO OLICHUBATh TEXHUYE-
CKHE CPEJICTBA M TEXHOJIOTHU C YYETOM 3KOJOTHMUECKUX mocieacTBuil ux npumenenus (I1K-3);
BJIa/ICHUEM TUIAaHUPOBAHUS IKCIEPUMEHTa, 00paOOTKU U MPEICTABICHUS MMOJIYYCHHBIX Pe3ylbTa-
toB (IIK-10); TOTOBHOCTBIO UCTIONB30BATH COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTUU B CBO-
el mpodeccroHanbHON 001acTU, B TOM 4Hciie 0a3bl JAHHBIX W MaKeThl MPUKIATHBIX MPOTpaMm
(TIK-11);
3nams: OCHOBHBIC MPHUHIIMIIBI OPTaHU3AIMH OWOTEXHOJIIOTMYECKOTO MPOM3BOACTBA IMUIIEBBIX
IPOJYKTOB, €T0 MEPAPXUUECKYIO CTPYKTYPY, METOABI OLEHKH 3((EKTUBHOCTH MPOU3BOJICTBA;
MPUHILIMIIAATIBHYI0 CXeMYy OMOTEXHOJIOTHYECKOro MPOM3BOACTBA;  SKOHOMHYECKHE KPUTEPUU
ONTUMM3ALMY TIPOU3BOJICTBA; OCHOBBI IUIIEBON OMOTEXHOJOTHMH, OCHOBHBIE €€ OOBEKTHI U Me-
TOJbI Pa0OTHI C HUMU; OMOXUMHUYECKHE, XUMUYECKHE U (PU3UKO-XMMHUECKHUE IMPOIIECCHI, MPOTe-
Kalllue B OMO-peakTopax M Ha CTAAMUIX MepepadOTKH, CBSI3aHHBIX C BBIJICJICHUEM U OUYHUCTKOMN
[[EJIEBOT0 MPOYKTa MUIIEBOTO Ha3HAYEHHUS, 3aKOHOMEPHOCTH KMHETUKU POCTa MUKPOOPTaHU3-
MOB U 00pa30BaHUs MPOJYKTOB META00IM3Ma; METO/bl KYJIbTUBUPOBAHUS HA PA3IMYHBIX MMUTa-
TEbHBIX CPEIAX, COACPKAIIUX KOMIIOHEHTHI PACTUTEIHHOTO MUJIH )KUBOTHOT'O MTPOUCXOXKICHHUS;
Ymempw: ocyliecTBIsATH KOHTPOJIb COAEPIKAHUS LIEJIEBOIO KOMIIOHEHTA B MOJIYIPOAYKTaxX, MOIY-
YaeMbIX Ha OTJEJIbHBIX TEXHOJOTMUECKUX CTaAMAX; NPOBOJIUTH 00pabOTKY pe3ysbTaToB HU3Me-
peHuil ¢ UCIOIB30BaHUEM MAKETOB MPUKIAIHBIX IPOrPaMM; UCIIOJIb30BaTh CTAaHAAPTHI U IPYyTrHe
HOPMAaTUBHBIE JOKYMEHTHI IIPU OLIEHKE, KOHTPOJIe KaueCcTBa U CePTHU(PHUKAIIUU CHIPbsI U TPOAYK-
L[UU; ONPEEIATh MapaMeTPhl ChIPbsl U MPOAYKLUU MIPU X CepTU(PUKAINK; BEIOpATh pallioHalb-
HYIO CXe€MYy OMOTEXHOJIOIMYECKOI'0 MPOU3BOJICTBA 33/1aHHOTO MPOIYKTA, OLEHUBATh TEXHOJIOTH-
4ecKyro (P PEeKTUBHOCTH MPOU3BO/ICTBA,

Braoemw: MeTonamMu OYHMCTKH M CTEPHIIM3AIMM BO3/1yXa, KOHCTPYUPOBAHUS M CTEPHIIM3ALNU
MUTATENbHBIX CPEJl; METOIaMHU NPOBEIEHUS CTAaHAAPTHBIX UCIBITAHUHN IO ONPEAEICHHUIO MTOKa3a-
Tesiel (PU3MKO-XUMHUECKUX CBOMCTB CHIphS M MPOAYKIMH; METOAAMHU TEXHUYECKOTO KOHTPOJIS
10 COOIOICHUIO TEXHOJIOTMYECKOM JUCIMILIMHBI B YCIOBHUAX JAEUCTBYIONIET0 OMOTEXHOJIOTHYe-
CKOT'0 INPOU3BOJACTBA; METOAAMHU IUIAHUPOBAHMS, MPOBEAECHUS M 00pabOTKM OMOTEXHOJIOTHYe-
CKHX 3KCIIEPUMEHTOB.

3.Kpartkoe cogepxxanue 1uCUMIIIHHBI

Beéeoenue. CoBpeMEHHOE COCTOSIHUE MUIIEBOM OMOTEXHOJIOTHH.

Mooyns 1. Buomexnonozuueckoe npou3s00Cmeo euyecme U COeOUHEHUIl, UCNOIb3YeMbIX 6
nuwiesoil npomviuiiennocmu. 1luieBbie KUCIOTH (JIMMOHHASI, MOJIOYHAs!, YKCYCHAas). AMUHO-
KHUCIIOTHL. JIunuael. Butamunbsl. @epMeHTHBIE npenapaThl. buomacca MUKpOOpPraHU3MOB Kak HC-
TOYHUK Oenka. MUKpOOpraHu3Mbl, UCIOIb3yeMbl€ B MUILEBON MPOMBINIIIEHHOCTH. XJebonekap-
HbIE JIPOACKU M UX dKcrnepTusa. [lumessie 1006aBkH, odydaeMble OMOTEXHOJIOTMYECKUM MTyTeM
(MOAKUCIUTENH, YCUIINTEIN BKyca, apOMaTH3aTOPhl, KPaCUTENH, 3aTyCTUTENHU U Jp.).

Mooyne 2. Iluwesana duomexnonocus npoOyKmo8 U3 colpbsa HCUGOMHO20 U PACHUMETbHOZ0
npoucxoicoenus. MonouHble TPOAYKTHl U UX KJIacCHU(PHUKaAIUs B 3aBUCUMOCTH OT HCIIOJIb3Ye-
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MBIX 3aKkBacok. [Iporieccel, mpoTekaromue npu GepMeHTauu MoJioka. MUKPOOPTaHU3MBI, BXO-
JISIIHME B COCTaB 3akBacoK. DyHKIMOHATIBHAS PoJib OakTepuil. budumonpomyktel. buorexnomno-
TUYECKHE TIPOIECCHl B MMPOU3BOJICTBE MSICHBIX U PHIOHBIX MPOAYKTOB. [IuieBas OuorexHoIoTUs
MPOJYKTOB U3 CHIPbS PACTUTEIBHOIO MPOUCXOXKIeHUs. bpoaunbHbie npousBoacTea. [1luBoBape-
Hue. OCOOCHHOCTH MPOU3BOJICTBA PA3ITUYHBIX CIUPTOCOAEPKANINX MPOAYKTOB. XJieOoneueHue.
[Tpou3BoacTBO GPYKTOBBIX COKOB. MUKPOMHUIIETHI B MIPOU3BOJCTBE MPOIYKTOB PACTHUTEIHLHOTO
MIPOUCXOXKICHUS.

Mooyne 3. Hoevie hopmut 0enkoeoit nuwu. belok Kak CbIpbe sl MPOU3BOACTBA HOBBIX
dopM mumm. OCHOBHBIE KPUTEPHHM KauecTBa MHINEBOTO Oenka. DyHKIMOHAIBHBIE CBOMCTBA
Oenka (pacTBOPUMOCTH U Tesieo0pa3yronie cBoicTsa). [lomydyeHue numieBoro Oenka. AHTHITH-
TaTeJIbHBIE KOMIIOHEHTHI OEITKOBOTO CBIPhSi. BBIOOp palMOHAILHOW TEXHOJIOTUU BBIJCICHUS
oenka. benku 6000B cou, OETKOBBIE U30JIATHI U3 IIPOTA CEMSH MOJICOTHEUHHUKA. ['puObI KaK uc-
TOYHUK Oenka. OCHOBHBIC MPOIIECCHI MepepaboTku Oenka B HOBBIE opmbl mumim. PecypcocOe-
peraroiue TeXHOJIOTUH KOMIUIEKCHON nepepaboTKu JIUCTOCTe0eIbHOU OMOMACChl CESHBIX TPaB U
JIPYTHX BHUJIOB PACTHTEIBHOTO ChIPhs. [[pHHIIUIIBI KOHCTPYHUPOBAHUS MMUIIEBBIX MPOIYKTOB C 3a-
JAaHHBIMU KaueCTBEHHBIMU XapakTepucTukamMu. KomOWHHpOBaHHBIE MUILEBbIE MPOAYKTHL. Me-
KIYHAPOIHBIC CTAaHAAPTHI M COBPEMEHHBIC HAIIPABJICHUS Pa3BUTHS yIIPaBJICHHS KadyecTBOM. Bo-
MPOCHl OMOJIOTMYECKON 0€30MacHOCTH, KOHTPOJSI KayecTBa, CTAHAAPTU3AIUU U cepTUdUKALNUN
MIPOJIOBOJIBCTBEHHOTO CHIPBSI.

4.00b€M yueOHOil TUCIUIIIHHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.

Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 1,0 36
Jlexruu (JIek) 0,5 18
[Tpaktuueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 2,0 72
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B AUCIIUIUIMHBI 2,0 12
Bujabl KOHTpOJIS:

3a4yéT ¢ oneHKoM + +
IHoaroroBka K 3K3aMeHy - -

AHHOTalus padoyeil NporpaMMsl JMCHUMIIIMHBI «OCHOBBI TOKCHKOJIOTHID)
(b1.B./IB.7.2)

1.Heap aucuumiaunbl «OCHOBBI TOKCUKOJIOTUNY» O3HAKOMHTH CTYIEHTOB, C OCHOBHBIMU
HNOHATUSAMH TOKCHUKOJIOTUH U SKOTOKCHUKOJIOTUH, C CUCTEMON pa3pabOTKH, KOHTPOJIS U METOlaMu
ornpezeNeHus] TMTHEHNYECKUX HOPMAaTUBOB, CUCTEMON U METOJIaMHU JKOJIOT0-TOKCHKOJIOTUYECKON
OLIEHKH OOBEKTOB XO3SIMCTBEHHOM JESITENbHOCTH YEJIOBeKa, OCHOBAMH 3KOJIOTHYECKOrO
MOHUTOPUHTIA, C JEHCTBYIOLIEH 3aKOHOJATEIBHOM CHUCTEMOM, NMPUPOJOOXPAHHBIMU HOPMaMH U
npaBuwiaMd. OcoOeHHOe BHUMaHME YAETSIeTCS PAacCMOTPEHMIO SKOJOTOTOKCHKOIOTHYECKHUX
0CcOOeHHOCTEN OMOTEXHOIOTUYECKUX MPOU3BOJICTB.

2.B pesyabTrare M3y4YeHHMs AUCHHUILVIMHBI 00y4AaIOUIMICH MO NMporpaMme 0akajiaB-
puaTa JoJKeH: 00Ja7aTh CIEIYIOIIUMHA KOMIETEHLIUSIMU: FOTOBHOCTBIO OLIEHUBATh TEXHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C YYETOM JKOJOTHUECKUX mocienctBuii ux npumenenus (I1K-3);
BJIa/ICHUEM IUUIaHUPOBAHUS HKCIIEPUMEHTa, 00pabOTKU U MPEJICTaBICHUS MOTYYEHHbBIX pe3ysbTa-
ToB (IIK-10); rOoTOBHOCTBIO UCMONB30BATh COBPEMEHHBIE HH(POPMAIIMOHHbBIE TEXHOJIOTHUU B CBO-
el npodeccroHanbHON 001acTH, B TOM 4Mciie 0a3bl JaHHBIX U MaKeThl MPUKIIATHBIX IPOTrPaMM
(MK-11),
3namb: WCTOYHMKH TOSIBIICHUS MOTEHIUAJIbHO TOKCHYHBIX BEIIECTB B OKpYKalollell cpene;
IYTH MOCTYIUIEHUS! TOKCUHHBIX BEIIECTB B OPraHU3MBI; MOHATHS: KCEHOOMOTHK, HAHOYACTHIIBI,
J103bl, KOHLIEHTPAINH, TOKCHUeCKUi 3¢ (eKT, mpenenbHO JOMyCTUMbIE KOHLIEHTPALUN; OCHOBHbBIE
IPYIIBl 3arps3HUTENEH, MMyTH WX MUTPALUH, TpaHC(HOpPMALlMU M HAKOIJICHHS B IKOCHCTEMaXx;
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MEXaHU3MBbI BO3ACUCTBUS (PaKTOPOB Cpe/bl HA OPraHU3M U INPENENbl €ro yCTOWYMBOCTH; MyTH
aJanTallid K CTPECCOPHBIM BO3ACUCTBUAM CpEAbl; OCOOCHHOCTH BIUSHUS 3arpsi3HEHUil
pa3IMYHOM NPUPOBI HA OTJEIbHBIE OPraHU3MbI U OMOLIEHO3b], HA OPraHU3M UYEJIOBEKa.

Ymems: camocToATenbHO paboTaTh C JUTEPATypOl AJisi Moucka MHGOpManuu 00 OTAEIbHBIX
OTIpeNIeNICHUsX, TIOHATHAX U TEPMUHAX, OOBSCHEHUS MX NMPUMEHEHUS B MPAKTHUYECKUX CUTYaIlH-
AX, PEIICHUSI TEOPETUUECKUX M MPAKTHUECKUX TUIOBBIX U CUCTEMHBIX 3aJay, CBSI3aHHBIX C MPO-
(eccnoHanbHOMN AESITeNBHOCTBIO; OCYHIECTBIATh OMCK MH(POPMAIUU O TTOTCHIIMATBHBIX PHCKAX
IpPU IPOU3BOJCTBE M MCIIOJIB30BAHUU PA3JIMYHBIX MaTEpUajoB, B TOM 4YHCIIE HAHOYACTHUI, B
INPOMBIIIICHHOCTH U OBITY; UCIOJIb30BAaTh OCHOBBI TOKCHKOJIOTUYECKOTO HOPMHPOBAHHUS; IPO-
BOJIUTH aHAJIM3 OCHOBHBIX METOAMK JE€TEKIIMHA TOKCUKAHTOB B OMOOOBEKTaX

Bnademw: - MeTogaMu KayeCTBEHHOT'O M KOJMYECTBEHHOT'O OIICHWBAHUS PHCKA UIS 3I0POBbBS
HaCeJIeHUs MPH 3arps3HEHUH 00bEKTOB OKPYXKAIOLIeH cpeibl; HaBbIKaMu pabOThl ¢ HAYYHOM, Ha-
YYHO-TEXHUYECKOM M MATCHTHOW JIMTEPATYPOM, a TAKXKE IOUCKOM HHTEPHET-PECYpCOB IO BO-
npocam OKo- U HaHOOE30IaCHOCTH.

3.Kpartkoe cogepxanue 1uCUMIIHHBI

Beeoenue. Jxonoruueckas TOKCUKOJIOTUS KaK MEXIUCLHUIUIMHAPHOE HAYYHOE HaIlpaBlie-
Hue. BO3HUKHOBEHHE M OCHOBHBIE ATalbl CTAHOBJIEHUS SKOTOKCHUKOJIOIMM KaK Hay4HOr'O Ha-
npasiienus. [Ipeaqmer u 3agaun SKOTOKCHUKOJIOTHH.

Mooyne 1. AKymanuzauyua npoodnemvl 63aumMoOMHOUEHUIL «4EI0BEK — OKPYHCAIOUL A
cpeoa» na coepemennom ymane pazeumus. CucmemHslit ROOX00 K AHATIU3ZY IMUX 63AUMOO M-
HOwenuu.

1.1. Bo3zodeiicmeue xumuueckozo u @husuuecko2o 3acps3HeHus Ha NPupooHvie cpeobi.
Bnusiaue anTponoreHHbIX (GakToOpoB Ha Omochepy M 310poBbe HaceleHus. M3MeHeHne CBOWCTB
OCHOBHBIX 3JIEMEHTOB OHOCQEpHI, MOHATHE "IKOIOTUYECKUX JoBYIIeK". OCHOBHBIC THIIBI BpE-
HBIX BO3JE€MCTBUI HA OMOIOrMYECKHUE OOBEKTHI.

1.2. Hanpaenenus 3Kk0mMoKCUKOI02UlL U KpYe peutaempblx 3a0ay

[IpomblneHHast, IKOJIOTUYECKAss U TMTMEeHUYecKas TOKcukosiorus. IloHsatus: BpenHoe
BEIIECTBO, TOKCHYecKoe BozfeiicTBue u ap. Crneuuduueckoe u Hecrnenuuduueckoe IeHCTBUE
BPE/IHBIX BEIIECTB.

Mooyns 2. OcnogHbie noHaAmMuUA U OnpedesieHus IKOMOKCUKOI02UU

2.1. Dkonocuueckue acnexkmoul 3acpssHeHusi OKpyxcaoweu cpeovl. Knaccugurxayus
3aepsA3HeHUl N0 UCMOYHUKAM U (POpMAM.

OcHoBHblE THUNBI KiIaccu(UKAUA BpeAHBIX BEIIeCTB U oTpaBieHuil. OcTpele U
XpoHu4eckue oTpasiieHus. CrenuanbHble BUABI JEHCTBHS JKOTOKCHUKAHTOB: KaHIIEPOTE€HHOE,
MyTareHHOe, TepaTOreHHoe, 3MOPHOTOKCHMYEeCKoe. BiMsHHME Ha UMMYHHYIO CHCTEMY H
YCTOMYUBOCTD K MH(EKINU.

2.2.  Ilapamempvr  moxcuxkomempuu.  OcHO8Hble  3aKOHOMepHOCMU. Y POBHU
OMOJIOTHYECKOr0 BO3JCHCTBUS M CUCTEMbl TOKCHUKOJIOTMYECKHUX XapakTepucTuk. KoHuenmmus
MIOPOTOBOCTH BO3JIEHCTBUS BpenHoro BemectBa. Koadpduuuent 3anaca. Kymynsauust BpeaHbix
BemecTB. Koapduuuent kymynauuu. Axantanus ¥ KOMIIEHCAIMs TPU BO3JIEMCTBUU BPEIHBIX
BeiecTB. [lpuBbikanue. CeHcuOmnuzauus. AJTUTUBHOCTb, CHHEPIrU3M M aHTArOHW3M IIpH
COBMECTHOM JIEHCTBHH BPEIHBIX (PaKTOPOB OKpYKaroIlei Cpe/ibl.

2.3. OcHosHvle skomokcukanmol. MUKOTOKCHHBI. AQuaTokcuHbl. BkycoapoMmaTuueckue
no6aBKu. XieOoneKapHble YIyuIUTe . AHTUOKUCITUTENN (AaHTHOKCHIAHTHI).

2.4.  Qu3uxo-xumuyeckue  OCHOBbL  MOKCUYECKO20  B030€lCmeUsi  HAHOYACmuy.
Conocmasnenue pasmepos u Maccol ¢ OpyeUMu 00beKmMamu, MONEKYIAPHLIMU U KIeMOUHbIMU
cmpykmypamu. Pacnpocmpanennvle munvl mexHO2eHHbIX HAHOYACMUY U UX HpUMEHEHUe.
®U3NKO-XUMHUUYECKHUE CBOWCTBA HAHOMATEpPHAJIOB: pa3Mep HAHOYACTHI, HX CTPYKTYpa,
XapaKTepUCTHKA TOBEPXHOCTH HaHOYACTHUL. B3aumopeiicTBue ¢ OM0I0rHuecKUMHU 0O bEKTaMHU.

Mooyns 3. IKkono20-2uzuenuyeckoe HOpMuposanue

3.1. Okonocuueckas OuacHOCMuxa, OUOUHOUKAYUS U OIKOJLOSUHYECKULl MOHUMOPUHR.
OCHOBHBIE KPHUTEPHUHM HKOJIOTO-TUTMEHUYECKOIO HOPMHUPOBaHUA. VICTOUHMKM NOCTYILIEHUS
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3arps3HAIONIMX BEIIECTB B MPUPOJHBIE Cpeabl. MeToAbl OLEHKH, NpeleibHbIe BETUYUHBI.
DKojoruuyeckre HopMaTuBbl. HopmMaTuBHBIE TOKYMEHTHI. DKOJIOTHYECKUH MOHUTOPHUHT.

3.2. Oyenxa 6o030eiicmeusi Ha oxpycaiowyio cpedy (OBOC). OcHOBHBIC 3aaayM.
Hayunasi, 3akononarenbHas 1 HopmatuBHas 6aza OBOC. CtpykTypa u cojepkaHue.

3.3. Tocyoapcmeennas skonocuveckas dxcnepmuza. OcHOBHbIe 3amaun. CTpykTypa.
Copnepxanne uHGOpMAUMU Ui SKOJOTHYECKOIO OOOCHOBAaHUS XO3SMCTBEHHOW U HMHOM
JIeATEIbHOCTH. 3aKOHOJATeJIbHbIC aKThl U HOPMATUBHBIEC JOKYMEHTHI.

Mooyne 4. Ixonozo-cucuenuveckue npoodremvl OUOMEXHOI02UYUECKUX NPOU3BOOCHE.
"buonornmueckuit ¢dakrop". Ero xapakrepuctuka. OCHOBHBIE HMCTOYHHKH MOCTYILJICHUS
3arpsI3HAIOLINX BEUIECTB. DKOJIOTUYECKHUE HOPMATUBBI U HOPMATHUBHBIE JOKYMEHTHI.

4.00béM yueOHO# THCHMIIINHBI

Buner yue6HoIi paboThI 3au. en. AK. y4ac.

Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 1,0 36
Jlexumn (Jlek) 18 18
[Tpaktuueckue 3anstus (I13) 18 18
CamocrositesbHas padora (CP): 2,0 72
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeI0B AUCIUIUIMHBI 2,0 12
Bujabl KOHTpOJIS:

3a4yéT ¢ oneHKoMi + +
IHoaroroBka K 3K3aMeHy -

AHHOTRHHH paﬁoqeifl nporpaMmsbl JTUCHHUIIJIMHBI «BBIYHCIUTEILHAA MATEMATHKA»
(51.B.JIB.8.1)

1.eab0 TUCHUIIMHBI SBJISIETCS O0ydeHHUE CIIyIIaTelie COBPEMEHHBIM METOJIaM pac-
YeTOB, PACUETHBIX MCCIIEI0BaHUM, aHaIM3a, ONTUMHU3ALUHU IPOLIECCOB MHXKEHEPHBIX 3a]ad C HC-
M0JIb30BaHNEM TaKeTa MareMatudeckux nporpaMmm MATLAB

2.B pe3syabTrare M3y4eHHMs AUCHHUILUIMHBI 00y4alOUIMICHA MO mporpamMme 0akajas-
pHaTa J0JKeH: 0071a1aTh CIeyIOIIMMH KOMIIETEHIIUSMU: CIIOCOOHOCTBIO padOTaTh ¢ HAyYHO-
TEXHUYECKOH MH(popMalmel, UCHOoIb30BaTh POCCUNCKUN U MEXAYHApOJIHBIH ONBIT B Ipodec-
cuoHanbHOM AestensHocTH ([TK-8);
3namv: GU3NKO-XMMHUYECKHE U XUMHUKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH NMPOTEKaHHs IMPo-
LIECCOB U3MEHEHUs arperaTHOro0 COCTOSIHUS Mapo(Ira30)-KUIKOCTHBIX CUCTEM, PEAKTOPHBIX MPO-
IIECCOB U OCHOBHBIX IPOLIECCOB pa3feNeHUs] XUMUYECKON TEXHOJIOTHUH; METOJbl U alTOPUTMBI
KOMIIBIOTEPHOI'O0 MOJEIMPOBAHNS OCHOBHBIX MPOIIECCOB XMMHUYECKON TEXHOJIOTMH U TEXHOJIOTH-
YECKHUX CXEM XUMHUYECKUX MPOM3BOJICTB; MPUHLUIBI IPUMEHEHUS METO0JIOIMH KOMITBIOTEPHO-
o0 MOJIETTMPOBAHUS XUMUKO-TEXHOJIOIMUYECKUX MPOIIECCOB MPU aBTOMATU3UPOBAHHOM MPOEKTH-
POBaHUM U KOMITBIOTEPHOM YIPABICHUN XUMHUYECKUMU IPOU3BOJCTBAMH.
Ymems: pemarp 3a1auu KOMIOBIOTEPHOTO MOJEIUPOBAHUS MPOLIECCOB Mapo(ra3o)->KUIKOCTHBIX
paBHOBeCHi, abCOpOIIMHU, AUCTIILISLNY, PEKTU(DUKAIIUN U KHUJIKOCTHON SKCTPAKIIMU; TPUMEHSATh
MOJIyUYE€HHBIE 3HAHUS MPU PEIICHUU MPAKTHUECKUX 3aa4 KOMITbIOTEPHOTO MOJEIUPOBAHUS OC-
HOBHBIX IPOIIECCOB XMMHUYECKOM TEXHOJOTUU U TEXHOJOTMUYECKUX CXEM XMMHUYECKHX MpPOU3-
BOJICTB.
Brnademw: MeTo1aMu IPUMEHEHUS CTaHAAPTHBIX aKeTOB NpukiIaaHbix nporpamm (ITIIT) u ma-
KeToB Mojenupyomux nporpamm (IIMII) nns MmoaennpoBaHusi OCHOBHBIX MPOIIECCOB XUMUYE-
CKOM TEXHOJIOTHUH U TEXHOJIOIMYECKHX CXEM XUMHUECKUX MTPOU3BOJICTB.
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3.Kpartkoe conep:kanue THCHUTNTHHBI

Beeoenue. llenu n 3anaun kypca. KpaTkuii uCTOpr4eCcKril O4epK pa3BUTHSL OTEYECTBEH-
HOU ¥ 3apyO0€KHOM BBHIUMCIUTEIBHON MaTeMaTHKU. OCHOBHBIE JTAIbl pa3padOTKU U pearu3aiu
ITOPUTMOB HAa KOMITBIOTEPAX.
Mooyne 1. Botuucnumenvnaa mamemamuka. OcHoenbvle 3mansvl: pa3padomka u peaiu3ayus
anzopummos na komnvtomepax. Cucmema komnvromepnou mamemamuxu (CKM) MATLAB
0713 peuleHuA 3a0ay 6blYUCIUMENbHOU MAMEeMAMUKU.
Tema 1.1. Coz0anue M-npozpamm u ocrosenvie onepamopvl M-sa3vika npozpammuposanus
MATLAB. Bapuanmur cmpykmypuot npocpamm na MATLAB.
Opranmsanus pabouero crona Desktop Layout; Ocuosabeie omepammu B Command Window;
OcHnosuele onepanyu B Editor; JIuneitHo opranu3oBaHHas nporpamma (anroputm); BeTinenus ¢
OJTHMM YCJIOBHEM, HECKOJbKUMHU YCIOBUSMH, BIIOKCHHBIE, CO CITUCKOM ycioBuit. if, switch; so-
ruyeckue omneparmu and, or, not; L{ukibl co cY4eTYUKOM, C TPENYCIOBUEM, C IMTOCTYCIOBUEM, C
MPEpPHIBAHUEM IOJHBIM U MPEPhIBAHHEM YACTHUYHBIM, C 33JaHHBIM IIarOM CUETYMKA, C OTAEIb-
HBIM oTcueToM urepaiuii; for, while, break, continue; ¢ Be13oBoM (yHKIHIA; ¢ AMATIOTOM C TTOJTb-
3oBaresieM B Command Window u B crieniMaibHbIX UATOTOBBIX OKHAX;
Tema 1.2 Cmanoapmusie u necmanoapmuste gpynkyuu M-a3vika npocpammuposanusn u oc-
noenvle pewamenu (Solvers) MATLAB.
Oynkimu ¢ rpaduueckuM BbIBogOM pe3ynbraTtoB; plot, subplot, surf, mesh, polar; ®ynkuuu c
YHUCIIOBBIM BBIBOJIOM pe3ynbraTroB B Command Window; ®yHKIMU ¢ 3aMuCchi0 Pe3yabTaTOB B
¢aiin; OyHKIMH, BIOXKEHHBIC B TTIaBHYIO0 QYHKINIO; DYHKIIUHN C IEPEMEHHBIM YHCIIOM apTryMeH-
TOB; OYHKIINUHU, BBI3BIBAIOIINE APYTYIO GYHKIUIO, UM KOTOPOU IepeaHo KaK apryMeHT;
Mooyns 2. Bekmopuot u mampuywl. Cucmema auneiinvix anceopauveckux ypasuenuii (CJIAY).
Tema 2.1. Oopamnas mampuya. YMHodMCeHUE Mampuy.
Omneparop inv; Omnepatops! strcat, int2str, numz2str; Onepatopsr length, min, max, mean, sort;
Omneparopsl dot, tril, triu, eye, zeros, ones, diag; Oneparopsr rand, linspace, logspace, repmat;
Omnepatops! Size, det, trace, norm;
Tema 2.2. Memoo I'aycca. Memoo npocmuix umepayuil.
Omnepatopsi linsolve, rank, eig;
Tema 2.3. Obycnosenennocms cucmemsl. Hucno odycnoenennocmu.
Omnepatops! cond, rcond;
Mooyns 3. Obpadomka pezyromamog usmepenusn 00nou eeauuunst. Ilpudnusxcenue pynkyuu
Tema 3.1. Kpumepuii Cmvrooenma.
Omneparopsi polyfit, polyval,
Tema 3.2. Annpoxkcumauus.
Omeparop Isqcurvefit;
Tema 3.3. Humepnonayus.
Omeparopst interpl, linear, spline, nearest;
Mooynw 4. Hucnennoe unmezpuposanue
Tema 4.1. Memoovt npamoy201bHUKO8
OmnepaTopsl SUM, mean;
Tema 4.2. Memoowvt mpaneyuii
Omnepatop trapz;
Tema 4.3. Memoo Cumncona
Omneparop quad, int;
Tema 4.4. Memoo Hviomona-Komeca 8 nopsaoka
Omneparop quads;
Mooynw 5. Ypaenenue c 00num neuzgecmmovim
Tema 5.1. Memoo oenenus nononam
Omnepatops! conv, deconv, polyval, polyder;
Tema 5.2. Memoo kacamenvHbix
Omneparops! roots, poly, fzero;
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Mooynw 6. Cucmema HeTUHEIIHBIX YPAGHEHUT

Tema 6.1. Memoo Heromona-Paghcona

Onepatops Solve, diff, subs;

Tema 6.2. Memoo npocmulx umepayuii.

Omnepatopsr sSimplify, collect, pretty;

Mooyns 7. Oonomepnas onmumuzayus

Tema 7.1 Memoowt 00HOMEPHOU ORMUMUIAUUL

Omneparopsr fminbnd;

Mooyne 8. Muozomepnas onmumuzayus

Tema 8.1 Memoovl mnozomepnoit onmumuzayuu

Omneparopsl fminsearch, linprog, fmincon;

Mooyns 9. /lupghepenyuanvusie ypasnenusn

Tema 9.1 Memoowt peutenusn ougghepenyuanvbHbIX ypasHeHuil.
Omneparops! dsolve, diff;

3axnrouenue. 3aKIOUNTEIbHAS JEKIHS 110 MTOABEACHUIO UTOTOB Kypca.
4.00béM yueOHO# THCHMIIINHBI

Buer yue6HoI paboThI 3au. en. AK. y4ac.
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHATHSL: 1,0 36
Jlexuuu (Jlek)
Jlaboparopusie 3ansaTus (113) 1,0 36
CamocrositesbHas padora (CP): 2,0 72
IToaroToBka K J1abopaTopHBIM padoTaM 1,0 36
CaMoCTOsITEIbHOE U3YUYECHHE PA3/IeI0B AUCIUIUIMHBI 1,0 36
Buabl KOHTpOJIA:
3auér + +
IloAroToBKa K IK3aMeHY -

AHHOTANUs padoyeil MPOrpaMMbl JUCHUHUILIMHBI «{HCKpeTHAsI MATEMATHKA)
(b1.B./1B.8.2)

1.Ilenb10 TUCHUNIHHBI SBIsETCS POPMUPOBAHUE Y CTYACHTOB CUCTEMBbI OCHOBHBIX TO-
HATHUN, UCTIOJB3YEMBIX JIJIS TOCTPOCHUS BAXKHEUIIINX MaTEeMAaTUUECKUX MOJIEeH, 1 MaTeMaTuye-
CKHMX METOJOB JIJIsl OMMCaHUs Pa3INYHbIX IPOLECCOB.

2.B pe3yibTaTe U3y4YeHHs] TMCUMILIMHBI 00y4YawluMiicsi Mo mporpamme OakaJiaB-
puaTa J0JKeH: 007a1aTh CIeAYIOIIMMI KOMIIETEHIIUSIMU: CIIOCOOHOCTHIO PaboTaTh ¢ HAyYHO-
TEXHUYECKON HH(pOpPMAIINEl, UCTIOIb30BaTh POCCHICKUNA U MEXIYHAPOHBIN OMBIT B Mpodec-
cuoHanbHoM AesrensHocTh (TTK-8);
3Hamb: OCHOBHBIC TIOHSTHS U METOJbI TUCKPETHOW MaTEMaTUKH, MAaTEMAaTUYECKUX METOJIOB pe-
HIeHHsI TPoQecCHOHANBHBIX 3a/1a4.

Ymems: mpuMeHATh MaTeMaTHUYECKUE METOJBI TIPH PEIIEHUU TUIIOBBIX MPOGECCHOHANIBHBIX 3a-
Jad.

Braoems: meToiaMu MOCTPOCHHSI MAaTEMATHIECKON MOJIENT TUTIOBBIX MPOPECCHOHAIBHBIX 3a/1a4
U COJIepKATEIbHOW UHTEPIIPETALIMH MOJTYYEHHBIX PE3YyIbTaTOB.

3.Kpartkoe conep:kanue THCIIANIHHBI:

Beeoenue.

Ponp  nmuckpeTHONM MareMaTWKH TpU  pa3padOTKe ©  OKCIUTyaTalldd XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM.

Dnemenmol meopuu MHOMHCECE U anzedpauyecKue CmpyKmypeol.

BBeneHue B TUCKpETHYIO MaTeMaTHKYy. PoJIb TUCKPETHON MaTEMATHKH MPU pa3pabOTKe
IKCIUTyaTalliid XUMHUKO-TEXHOJOTUUECKNX CHCTeM. MHOXeCTBa, OTHOIICHHUS W (PyHKIuu. 3ama-
HUE MHOXECTB U OCYIIECTBIeHHE onepanuii Hax HUMHU. CriocoObl 3ananus. Onepanuu o0bean-
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HEHUS, IEPECEUEHUs], PA3HOCTH, JONOJHEHUS U IEKAPTOBA IPOU3BEACHUSI. AKCHOMAaTHKa TEOPUU
MHOkecTB. Anrebpa Kantopa. MunnMmzanus npeactaBieHnid MHOKeCTB. JlnarpamMmmel Ditnepa-
Benna. bunapnsie orHomenus. Crioco0bl 3aanus OMHApHBIX OTHOIIeHUH. CBoMicTBa OMHAPHBIX
oTHouieHui. PazOuenus. OTHOIIEHUSI KBUBAJIEHTHOCTH M mopsanka. [lpencraBienue N-apHBIX
OTHOWIEHWI OMHApHBIMH. Anrebpa oTHoeHud. OyHkuun. MHbEKIUs, CIOPhEKINI U OMEKLIHS.
Anrebpanueckue cTpykTyphl. [lomyrpymnmbel. Monouasl. 'pynmbel. [loarpymmer. Hukaudeckue
rpynmnsl. 'pynmsl nojactanoBok. M3omopdusm rpynn. CmexHble Kiaccsl mo noarpymnmne. Hop-
MasbHble nenutenu. @akrop-rpynnsl. Konbua: onpenenenus, cBoicTBa, npumepsl. [loss.
Dnemenmul meopuu zpaghos.

I'padpr. 3amanue m xapakrepuctuku rpadoB. Bumer rpador. Iloarpader. Matpuiisi
CMEXHOCTH U MHUUAEHTHOCTH. CTenenu BepinH. Mapmpyts! Llenu. [uxibl. Paccrosinue mMex-
ny BepmmHamu. J(uamerp u paauyc rpada. YHapHble u OuHapHble oniepanuu Hajd rpadamu. Jlo-
nonHeHue rpada. Yaanenue u nodaBieHue BepIinuH. YaaneHue u nobasneHue pedep. Otoxie-
cTBieHue BepiiuH. Pacmennenue BepunH. O0benunenue rpagos. [lepeceuenue rpagos. Kom-
MOHEHTHI CBSI3HOCTH. MocThl. Bepmmnnas u pedepHas cBsizHOCTh. CBSI3HOCTh OPUEHTHPOBAH-
HBIX rpadoB. AITOPUTM BBIUUCIICHUS CBA3HOCTH. BHYTpeHHSs ycTOWYMBOCTh. BepimnHoe unc-
JI0 He3aBUCHMOCTH. PebepHoe unciio He3aBHCUMOCTH. BepmmaHoe u pebepHOe MOKPHITHE Ipa-
¢a. Buemnsis ycroitunBocTh. BepimHHoe u pedbepHoe uncio BHemHed ycroitunBocT. Lukibl u
pa3pesbl. DinepoBbl MUKIIBL. ['aMuIbTOHOBHI IUKIIEL. [ImanapHocTh W ykianka rpados. ['pann
wiockoro rpada. Packpacka rpados. Xpomatuueckoe uncio. I'unoresa yeTsipex Kpacok. [epe-
Bba. Omnpenenenus. CpoiictBa. Teopema Komu. dynnameHrtanbHas cucrema LUKIOB. OCTOB
HaMMEHBILIETO Beca. YTOPsI0YeHHbIE 1epeBbs. buHapHbie nepeBbs. JlepeBbs COpTUPOBKU. Al-
TOPUTM IIOMCKA B JIEPEBE COPTUPOBKH.

byneevt hynkuyuu.

Anre6pa noruku. bynessl ¢pyHkiuu. CriocoObl 3aganusi. byneBbl QyHKIMH OAHON U ABYX
NEPEMEHHBIX U UX cBoiicTBa. DopMynbl OyineBoil anreOpel. OCHOBHBIC 3aKOHBI OyJeBON anreo-
pbl. DKBUBANEHTHOCTH (popmyi. [Ipunnun nBoiictBeHHOCTH. COBEpIICHHBIE TU3bIOHKTUBHBIE U
COBEpILCHHBIE KOHBIOHKTUBHBIE HOpMasibHbIe (OpMBL. CHCTEMBI 3JEMEHTapHBIX OyJEBBIX
byHkuii. OyHKIIMOHATIBHO TMOJHBIE CHUCTEMBI dJIEMEHTApHBIX OyneBbIx (yHkiuid. [Ipumepsr
(GYHKIIMOHATBHO MOJTHBIX 0a3ucoB. BakHeilmme 3aMKHyThIe Kilacchl. Teopema 0 GyHKIIHMOHATb-
HOU monHoTe. MuHuMU3anus OyneBbix QyHkumii. CokpalieHHas, TYMMKOBas W MUHUMAallbHas
dopmbl. Kapter Kaprno. Meroa couetanusi uaaekcoB u meroy Kyaitna. MuHuMuzaius KOHb-
IOHKTHBHBIX HOpMaibHBIX (hopM. OO30p MpHUIIOKEHUH TUCKPETHOW MareMaTuku. Pa3paboTtka
3¢ (HEeKTUBHOTO MaTEMaTHYECKOI0, MPOrPAMMHOTI0, HH(OPMALIMOHHOTO U TEXHUYECKOTo obecre-
YEHHsI HA OCHOBE METOJIOB TUCKPETHON MaTEMATHUKH.

Hcuucnenue 6vickazviganuil.

BBenenue B MaTemMaTHuecKyto JIOTuKy. KpaTkue cBeeHus: U3 HCTOPUN MAaTeMaTH4eCKON
jgorukd. Ponp MaTemaTuuyeckoil JIOTMKM TpU  pa3pabOTKe M OIKCIUTyaTallud XHWMHKO-
TexHoyornueckux cucrem. dopmanbHble akcMoMaTUYecKue cucteMbl. CHUMBOJIBI, BBIPAKEHUS,
dbopMyiibl, akcuoMsl. [IpaBuiio BbIBOJa, HETIOCPECTBEHHOE CIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMid. Jlornueckuii BoIBoA. AkcHoMbl. [Ipasumo modus ponens. Teopema A€IYKIIHH H
npaBuio cuwiorudma. llomHora m HenporuBopeunBocTb. HesaBucumocts akcuom. Paspemn-
MocTh Teopuu. [Ipyrue akcnomarusanuu. [IpoBepka BEIBOOUMOCTH C MOMOIIBI0O UCTUHHOCTHBIX
tabnui. Cekenruu ['enniena. Monens mupoB Kpunke. Meton pesosntoruii Poouncona. Meton
kiay3 Bonra. O6patHslit MeTo1 MacioBa (61aronpusTHEIX HAOOPOB).

Hcuucnenue npedukamoes u neuemkas 102uKa.

Jloruka mpenukaToB. ABTOMAaTH3aIUsl JIOTUYECKOTO BBIBOAA. llepeMeHHbIe, (YHKIUH,
TEpPMBbI, IPEAUKaThl, KBAHTOPHI, popMyibl. ObnacTh aeicTBUS kBaHTOpa. CBOOOIHbIE U CBSI3aH-
Hble NepeMeHHbIe. MHTepIpeTanuy, paBHOCWIbHOCTE. Pacno3HaBanue obme3znaunmoctu. Ilpo-
OyieMa pa3pemMocTH. AKCHOMBI U MTpaBUJia BhIBOJAa UCUUCIICHHS IPEIMKAaTOB. Teopema AeyK-
uuu. HempoTtuBopeunBOCTh M MONHOTA. BbhlHECEHHE KBAHTOPOB M MpEBAPEHHAs HOpMaibHas
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¢dopma. CkyneMoBCKHe cTaHAapTHBIE (hOpMBL. DpOpaHOBCKUI YHHBEpCYM U TeopeMa DpOpaHa.
[ToncranoBka u yHudukanus. Metos pe3osrornuilt U ero nmojgHoTta. CTpaTeruu METoJa Pe30ITto-
uui. J{n3proHKTEl XOopHa. [IpuHumn normyeckoro nporpammupoBanus. HeueTrkre MHOXeECTBa.
Heuerkas noruka. [losiBnenue u cyte HeueTkocTu. @opmanuszanusa HedyeTKocTH. DyHKIMS Mpu-
HajyIexHoCTU. JIMHrBUCcTHYECKas nepeMeHHasd. Onepanuu HaJl HEYETKUMH MHoOkecTBaMu. He-
yetkas apudpmernka. Meronsl aedazzuduxanun. Heuetkue otHomeHusi. CTaHgapTHbIE HEYET-
Kue jorndyeckue onepauuu. Heuerkuii BeiBoA. CTENEHM UCTMHHOCTH M CTENIEHH YBEPEHHOCTH.
Heuerkuii anajior MeToj1a pe3oIroui.

Koneunvie asmomamot, mawunvt Toropunza-Ilocma, cnoxcnocmo ¢bluucieHuil.

OnemeHTHl TeopuH aBToMaToB. [loHsTHE aBTOMaTHOrO MpeoOpa3zoBaHus HHPOPMALUN U
KOHeYHOro aBTomara. CriocoOsl 3a1anust aBToMaToB. ABToMaTel Munu u Mypa. [Iporpammuas u
arnmapaTHasl peaju3alys aBTOMaToOB. DKBUBAJCHTHOCTh U MUHUMMU3AIUSA aBTOMATOB. MallluHbI
Teropunra-Ilocta. @opmanuzanusi NOHATUS AITOpUTMa U (OpPMaATbHBIE MOJIEIN AITOPUTMOB.
Mammuna TeropuHra: onpeeiacHus, cBoicTBa, rpadul nepexonos. Mammuna [Tocra. [IporpamMmmsl
s MammH. [Ipobnema pacnoznaBanus. [Ipo0GiemMa ocTaHOBKH. ANTOPUTMHUYECKH HEpa3pelu-
Mble 1poOemMbl. CII0)KHOCTh alrOpuTMOB. Mephl CIIO)KHOCTH. BpeMeHHass U €eMKOCTHAas CIIOXK-
HOCTb. ACHUMIITOTHYECKAsl CJI0KHOCTb, IMOPSIIOK CIOKHOCTH, CIOKHOCTh B CPEHEM U B XYyJILIEM
ciyuae. TpynHopaspemmmbie 3agaun. HenerepmunupoBanHas mammnHa Treiopunra. Kimacesl P u
NP. NP-monubie 3agaun. NP-miomHOTa TTPO0GIIEMBI BBITOJIHUMOCTH (POPMYJT JIOTHKU BBICKA3bIBa-
Huil. O030p MPUIOKEHUH MaTeMaTU4YecKOW JIOruku. HampaBiieHus HMCIONBb30BaHMs amnmapara
MaTeMaTHYECKOW JIOTHKH B 3a7jadax MpakTudeckoi nHpopmatuku. Crienudukanms 1 BepuQuKa-
Y OPOrpaMMHO-ANNAaPATHBIX MPOEKTOB, JIOTHUYECKOE IMPOrpaMMHUPOBAHUE, TIOCTPOCHUE OHTO-
JIOTHA, I3BIKK OOLICHUSI MHTEIUICKTYaIbHBIX areHTOB.

4. O0béM y4eOHOH JUCHHILINHBI

Buner yue6HoI paboTh 3au. en. AK. y4ac.

OO0masi Tpy10€eMKOCTh IMCHHMILIMHBI 10 Y4e0HOMY IIAHY 3,0 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,0 36
Jlexmu (Jlek) - -
Jlaboparopusie 3ansaTus (J13) 1,0 36
CamocrositesbHas padora (CP): 2,0 72
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 2,0 72
Buabl KOHTpOJIA:

3a4yéT ¢ oneHKoMn + +
IoaroroBka K 3K3aMeHy - -

AHHOTaNMsA padoyeii MPorpaMMbl AUCHUNIAHBI «[IPAKTHKYM 110 0CHOBAM OHOTEXHOJI0-
rum» (b1.B.JIB.9.1)

1.eap aucuumiamHbl "OCHOBBI OHOTEXHOJNOTMH" - J1aTh CTYAEHTY LEJIOCTHBIE
IPEJICTABICHUS] O COBPEMEHHOM COCTOSIHUM W TEpPCHEKTHBAX PA3BUTHS OMOTEXHOJOTMM Kak
HaIpaBJICHUS HAy4yHOW W NPAKTHUYECKON JEATEIbHOCTU YEJIOBEKA, OCHOBaHHOM Ha

UCIIOJIb30BaHUN OHMOTEXHOJOTUYECKUX OOBEKTOB (KJIETOK MHKPOOPraHM3MOB, pPACTEHUH,
KUBOTHBIX M T.N.) WIM MOJIEKYJ] (HYKJIEHMHOBBIX KHCJIOT, OEIKOB-(EpMEHTOB, YIJIEBOJIOB,
JUOUI0B B MHAWBHUJYaJbHOM BHJE€ WIM B BHUAE HX CMECH, KOMIUIEKCOB M IIp.) MAJIs
MCIIOJIb30BaHUsl B IIPOMBIIIEHHOM IIPOU3BOJICTBE, 31PABOOXPAHEHUH, SKOJOTHYECKON 3aIIUTE.
[Ipu sTOM mpeamnosiaraeTcsi, YTO CTYAEHTHl HUMEIOT (yHAAMEHTaJIbHYIO IOATOTOBKY IIO
TEOPETUYECKUM pa3/ielaM XMUMUHU, OMOXMMHHU, O0MIel OMOJOTMH U MUKPOOHOJIOTHH, OCHOBHBIM
IpoleccaM U anmaparaM XUMMHYECKOH 1 OMOXUMUYECKON TEXHOIOTHH.

2.B pe3yabTare M3y4eHHMs AUCHHUILVIMHBI 00y4YaIOUIMICH MO NMporpaMme 0akajaB-
puaTa JoJKeH: 00Ja7aTh CIEIYIOIIUMHA KOMIETEHIUSIMU: TOTOBHOCTBIO OLIEHUBATh TEXHUYe-
CKHE CPEACTBA U TEXHOJIOTHH C YYETOM JKOJIOTHUECKHX mocienctBuii ux npumenenus (I1K-3);
CIIOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHUUECKOH MH(OpMalnel, UCII0JIb30BaTh OTEYECTBEHHbIN
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U 3apyOeXKHBII ONbIT B ipodeccuonanbHoi aestensuoctu ([1K-8); BrnameHueM OCHOBHBIMHU Me-
TOJaMU M TMPUEMaMH IPOBEIEHUS SKCIEPUMEHTAIbHBIX HCCIEIOBaHUN B cBOed mpodeccuo-
HAJIbHOW 00J1aCTH; CIIOCOOHOCTBHIO MPOBOJUTH CTAHIAPTHBIC U CEPTU(PHUKAIIMOHHBIC HCTIBITAHUS
CBIPbsI, TOTOBOM MPOMYKIIUHU U TEXHOJIOrHYeckuX mporeccos (ITK-9);

3namb: OCHOBHBIE TPUHIMIIBI OPraHU3AIUM  OMOTEXHOJIOTUYECKOTO IPOU3BOJCTBA, €T0
UEPAPXUUECKYIO CTPYKTYPY, METOABI OIIeHKU 3()h()EKTUBHOCTH MPOU3BOJCTBA; MPUHIMITUAIBHYIO
cXeMy OHOTEXHOJIOTUYECKOTO TPOM3BOACTBA; JKOHOMHUYECKUE KPUTEPUU  ONTHMH3ALUU
MPOU3BOJACTBA; OCOOEHHOCTH  MOJEIHPOBAHUS, MacIITaOUpOBaHUS U  ONTHUMH3AIMH
OMOTEXHOJIOTUYECKHX CXEM M IPOLECCOB; OCHOBBI OMOTEXHOJIOTHWH, OCHOBHBIE OMOOOBEKTHI U
METOAbl PAadOThl C HUMHU; OMOXMMHYECKHE, XUMHYECKHEe U (PU3UKO-XUMHUYECKHE IPOLIECChI
IpoTeKarole B OHMOpeakTopax M Ha CTaAusAX NepepadOTKH, CBA3aHHBIX C BBIICICHUEM H
OYMCTKOM 1IE€JIeBOr0 MPOJYKTa; 3aKOHOMEPHOCTH KHHETHKHM pOCTa MHKPOOPTaHU3MOB U
o0pa3oBaHMs MPOAYKTOB METabOIM3Ma; MOJENH POcTa M 00pa3oBaHUs MPOJYKTOB; METOJbI
KYJIBTUBUPOBAHMS; OCHOBBI SH3MMOJIOTMHM, METOAbl MMMOOWIM3auu (EPMEHTOB M KIIETOK,
NPUHIUIB MMMYHHOTO aHaINM3a; BaKHEHIINME MPOM3BOJCTBA MPOMBIIUICHHON, MEIUIIMHCKOM,
CEJIbCKOXO3SIUCTBEHHOM,  DKOJIOTMYECKOW  OMOTEXHONOTMHM, OHMOHAHOTEXHOJOTHH,  POJHU
COBPEMEHHOW OMOTEXHOJIOTHH B PAa3BUTHU COBPEMEHHOM IHEPTETHKH, TEXHOJIIOTUHU BBIICICHUS
METaJJIOB U3 PYA, JETKON MPOMBIIIJICHHOCTH.

Ymemvs: ocymecTBIATh KyIbTUBUPOBAHIE MHUKPOOPTaHU3MOB B a3POOHBIX U aHAdPOOHBIX yCIIO-
BUAX B TaOOPATOpHUM; BBIACISTH MPOIYKTHl METa0O0NIM3Ma U3 KYJIbTYPaTbHOM MKUAKOCTU U KIle-
TOK TPOJYLEHTa METOAAMH IKCTPAKINHU, OCAKICHUS, HOHHOTO OOMEHA M YJIbTPaKOHIIEHTPHPO-
BaHUs; OCYILECTBIATh KOHTPOIb COJAEPKAHUS IEIEBOTO KOMIIOHEHTA B MOJYIPOAYKTAX, MOTY-
YaeMbIX Ha OTJENBHBIX TEXHOJIOTUYECKUX CTAJHsIX; MPOBOAUTH 00pPabOTKY Pe3yIbTaTOB H3Me-
PEHHII C UCTOIB30BAHUEM TAKETOB MPUKIIAHBIX IPOrPaMM; UCIIOJIb30BATh CTAHAAPTHI U APYTUE
HOPMATHBHBIEC JIOKYMEHTHI TIPU OIICHKE, KOHTPOJIE KauecTBa M CePTU(MUKAIIUHN CHIPhS U MPOIYK-
[UU; ONpPENeNITh MMapaMeTphl ChIPpbi U MPOAYKLIHMU MPU UX CepTH(PUKAIMU; BHIOpATh paruo-
HAJIBHYIO CXeMY OMOTEXHOJOTHYECKOTO POU3BOJCTBA 33JaHHOTO MPOAYKTA, OLIEHUBATH TEXHO-
JOTU4ecKyto 3¢ (HEeKTUBHOCTH TPOU3BO/ICTBA.

Brademwv: MeTOIaMH OYMCTKU M CTEPHIM3AIMM BO3IyXa, KOHCTPYHPOBAHUS U CTEPHIU3AINU
MUTATENbHBIX CPeJl; METOIaMU MPOBEICHUS CTAaHAAPTHBIX UCIBITAHUHN IO ONPEAETICHHUIO MOKa3a-
Tesel (PU3UKO-XUMHUECKUX CBOMCTB CHIPBS U MPOAYKIMH, METOJAMH TEXHHUECKOTO KOHTPOJIS
10 COOJIIOZICHUIO TEXHOJIOTHYECKON UCHUIUIMHBI B YCIOBUAX JIEHCTBYIOIIETO OMOTEXHOIOTHYe-
CKOTO TPOW3BOJACTBA; METOAAMHU IUIAHUPOBAHHS, MPOBEACHUS M 00pabOTKH OMOTEXHOJIOTHYE-
CKUX KCIEPUMEHTOB.

3.Kparkoe coaepxxanue 1uCUHNIAHBI

Hcnonb3oBanue komiiekca 9BM — pepmenTep g usydenus nporeccoB buocunresa. KynbTu-
BUPOBAHHE JPOXKEH Ha MUTATEIBHBIX CPEHax, CONEPKAIIUX YIIIEeBOAHbBIE SKCTPAKTHI. Vcmomb-
30BaHUE >KUPOBBIX OTXOJOB MSCONEPEPAOOTKH B KadeCTBE ChIphs Ul MOIY4EHUS OelKoBOU
KOpMOBOH  jg00aBku. Perynsmust cuHTe3a JK30TeHHBIX (QepmeHToB. [lomydenme  6-
aMHHONCHULMJIJIAHOBOM KHCIIOTHI TUAPOIU30M OCH3MINEHULIMIIIMHALIMIIA3b], UMMOOMIN30BaH-
HOM B MOJMaKpWIaMUIHBIN Tefib. Beiienenue noanppykro3aHoB U3 paCTUTEIBHOTO ChIPbsl. DKC-
TPAaKIIMOHHOE U3BJICUCHHE JTUMHUI0B U3 Oromacchl. KoMiuiekcHas nmepepaboTka MUKpPOOHOTO Chl-
pPBS C TIONYYCHHUEM TPOTYKTOB OEIKOBOM M HYKJICOTUIAHOHN mpHuposl. Ilomydenne KoHIeHTpara
6enka u3 coeBblx 0000B. [TonyyeHne koHLEeHTpaTa Oesika U3 coeBbIX 6060B. OCHOBBI HIMMYHO-
XUMHYECKHX METO/IOB HCCICIOBAHUS Ha MPUMEpPE PEaKIMid arrTIOTHHAIMA W TPEIUITHTAIHH.
Peaknust cBa3bpIBaHMS KoMIIeMeHTa. OCHOBBI MUKPOOHOJIOTHYECKOTO KOHTPOJIS OMOTEXHOJIOTU-
YECKHUX MPOU3BOJICTB. AHAIN3 COCTaBa MUKPOOHOM KOPMOBOH OMOMACCHI.

4.00b€M yueOHOil TUCIUIIHHBI

Bunel yue6HoM paboTh 3au. en. AK. yac.
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyJAUTOpPHBbIE 3aHATHS: 1,0 36
Jlexmm (Jlek)
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JlaGopaTtopubie 3ansatus (JI3) 1,0 36
CamocrositesabHas padora (CP): 2,0 72
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 2,0 12
Buabl KoHTpOJIA:

3a4€T ¢ OLeHKOoM + +
IloaroToBKa K 3K3aMeHy - -

AHHOTAIUs padoyeil MPorpaMMsbl TUCHUIJIMHBI «MeToAbl BbIIeJIeHUsI U OYUCTKHU 01010~
ruyecku akTuBHBIX BemecTB» (61.B.J1B.9.2)

1.Ieab IMCHUILUIMHBI — PACIIMPUTH UMEIOIIUECS Y CTYACHTOB 3HAHHUS B 00JIACTH XUMHHU
npupoaHbix BAB n pate Teoperudeckue M NpakTUYECKHE 3HAHUS 0 METOAaM M TEXHOJOTHIM
nony4yenuss BAB u3 pacTUTEIBHOTO, )KHBOTHOTO U MUKPOOHOTO CBIPbSI.

2.B pe3yabTare M3ydeHHsi JUCUMILIMHBI 00y4Yalouuiicsi Mo mporpamme Oakajiab-
puaTa JoJKeH: 00Ja7aTh CIEIYIOIIMMHA KOMIETEHLIUSAMU: FOTOBHOCTBIO OLICHUBATh TEXHUYE-
CKHE CPEJICTBA U TEXHOJIOTHH C Y4ETOM JKOJOTrMYecKHX mocieacTBuii ux npumenenus (I1K-3);
CIOCOOHOCTBIO paboTaTh ¢ HAYYHO-TEXHUYECKON MH(pOpMannel, NCTIONb30BaTh OTEYECTBEHHBIN
¥ 3apyOeKHBIi OmBIT B Ipodeccnonanbroi aesirensHoctu (I1K-8); BrameHneM OCHOBHBIMHU Me-
TOJlAMH M TpPHEMaMH IPOBEACHUS SKCIIEPUMEHTAJIbHBIX HCCIIEAOBAaHUM B cBoeil mpodeccuo-
HAJILHOW 00J1aCTH; CIIOCOOHOCTBHIO MPOBOJUTH CTAHAAPTHBIC U CEPTUPHUKAIIMOHHBIE MCIIBITAHUS
CBIPBsI, TOTOBOM MPOAYKIUH U TexHomorndeckux mnpoueccos (I1K-9);
3namb: HOMEHKJIATYpy MpEenaparoB, XUMUYECKYIO PUPOAY OMOIOrMUECKH aKTUBHBIX BEIIECTB,
CBOWCTBA U ACIEKThl MPUMEHEHUS IPernapaToB HAa OCHOBE OMOJIOIMYECKH aKTUBHBIX BEIECTB;
MeToab! BeiienieHnst BAB U3 pacTUTENBHOTO, )KHBOTHOTO M MUKPOOHOTO CHIPBS; METObI OUHCT-
ku bAB;

Ymempw: ncnonp30BaTh COBpEMEHHBIE METO/IbI aHAJIN3a B OLIEHKE KaueCcTBa OMOJIOrMYECKH aK-
TUBHBIX BELIECTB; 00OCHOBBIBATh BEIOOP MeToa ouucTKH BAB ncxozs U3 ero XumMmmuueckoit
IPUPOIBI M (PU3HKO-XUMHUYECKUX CBOMCTB.

Bnademw: metonamu BbieneHust 1 ouucTku bAB; HaBbikaMu pa3paOOTKH NPUHLUIHATBHBIX
CXeM BblIeNieHus u ouncTku BAB.

3.Kpartkoe cogepxxanne JuCHMIIHHBI

Beeoenue. [lonstre o 6HONOrMUecKy akTUBHBIX BellecTBax. Mx knaccupukanust 1 HCTOUHUKU
MOJIyYEHUS.

Mooyns 1. OcrosHnble Menoobl 6blOe1eHUA ODUONOCUYECKU AKMUBHBIX EULECE

1.1. Okcmpazupoganue.

TeopeTtnueckne 0CHOBBI 3KcTparupoBaHusi. OCHOBHbIE (DaKTOPbI, BIUSIOLUINE HA MTOJHOTY U CKO-
pOCTh AKcTparupoBanusi. TpeboBaHus K 3kcTpareHTaM. OCHOBHBIE BUJIbI HKCTPAarupoBaHus (Ma-
Hepaus, NepKoJISLus, PENepKOIIALUs, YCKOPEHHAsl IpoOHas Mallepaus METOJ0OM NPOTUBOTOKA,
LUPKYJISIUOHHOE DKCTPAarMpOBaHUE, HENPEPHIBHOE NMPOTHUBOTOYHOE IKCTPAarMpOBaHUE C IEpe-
MEIIMBAaHUEM CBIPbSl M AKCTpareHTa, IKCTParupoBaHUE CXKUKEHHBbIMU razamu). MHTeHCHpuKa-
IIUSI TIPOLIECCOB AKCTPArupoBaHUs (IKCTPArMpOBaHUE C MOMOIIBI0 POTOPHO-IYJIBCAHOHHOTO
anmnapara, ¢ IpUMEHEHHEM YJIbTpa3ByKa, C IPUMEHEHUEM 3JIEKTPUUECKUX Pa3psaIoB, C UCHOJb-
30BaHUEM IEKTPOIUIA3MOJIKCA U JIEKTPOAHan3a). TexHOI0rus Noay4eHus: SKCTPaKTOB.

1.2. Ilepezonka c 600sHbIM nAPOM.

OCHOBHBIE BUIBI CBHIPbsI JJIS1 TIOTYYEHUS! A(PUPHBIX Macel METOJIOM MEPErOHKH C BOASHBIM Ia-
poMm. TeopeTnueckre OCHOBBI MpoOIlecca MEPETOHKU C BOJSHBIM MapoM. AnmnaparypHoe o(opm-
JeHue mpolecca neperoHkud. Hemoctatku mporecca monydeHus: 3QUpHBIX Maced ¢ MOMOIIbI0
MEPETOHKH C BOSHBIM MapOM.

1.3.Memoowt ocasricoenus BAB u3 pacmeopoe.

OcaxzaeHue B M30JIEKTPUUYECKOM Touke. OCaXXI€HHE OpPraHUYECKHM PpPaCTBOPHUTEIIEM.
Bricanuanue. KommiekcooOpasoBaHue.
1.4.bapomemopannvie menoowvt
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Paznenenne BAB ¢ momomipio MeMOpaH (Iuanu3 M 3JIEKTPOJIM3, YIbTpaduisTpanus,
00paTHBI 0CMOC).
1.5. Bvioenenue bAB memooom uonnozo oomena
XapakTepucTka MOHOOOMEHHBIX CMOJ, HCHOJB3yeMbIX sl BbieneHuss BAB. CopOius mo
KaTHOHOOOMEHHOMY U HOHOOOMEHHOMY MexaHu3My. [ uapodoOHas copOms.
1.6. Memoowt noayuenusn evicokoouuuiennvix npenapamoé bAB.
AncopOuonHo-xpoMarorpadpuyeckue  meronsl.  lenb-punsrpanms. [uapodobuas
xpomarorpadus. Apdbunnas xpomarorpadus. dnekrpodope3. Kpucrammmzanus.
Mooynw 2. Ocobennocmu svioenenus bAB u3z pacmumenvnozo colpvs
OcobeHHOCTH TIPOM3BOICTBA. Bbimenenue wWHAMBUIYalbHBIX bBAB  (amkamoumos,
(1aBOHOMIOB, CEPJICUHBIX MTUKO3HUIOB, CTEPOUIHBIX CAIIOHUHOB, CIU3UCTHIX BOJIOPACTBOPUMBIX
MOJIMCaXapuI0B, KyMapruHOB, XPOMOHOB).
Mooynw 3. Ocobennocmu evroenenun bAB u3 yscueomnozo coipvs

[Toryuenne OMOIOTUYECKU aKTUBHBIX MPEMapaToB U3 BTOPUUYHOIO KOJIAr€HCOIEPKaIIero
CBIPbsl MACHOW W MTHLENepepadaThiBaomeil mpoMbinuieHHoCcTH. KosmareHoBble mpemaparbl —
MUIIEBbIE T00AaBKU, NUCIEPCUU IS MOJYYEHUS MHILEBbIX MOKPHITHH, MIECHOK; OCHOBHBIX U
BCIIOMOTATEIIbHBIX JICKAPCTBCHHBIX (OPM JUISI MEIHUIIMHBI, OMOJIOTHYECKA AKTHBHBIX J00aBOK
Uit KocMmeTtosioruu. [IpemapaTsl rHamypoOHOBOM KUCIOTHI M3 BTOPUYHOTO CHIPhS MTUIENepepada-
THIBAIOIIECH MPOMBINIJICHHOCTH JJII MEIUILIMHBI U KOCMETOJIOTHH. XapaKTEepUCTUKA MPENaparTos,
TEXHUKO-KOHOMHMYECKasl OILIEHKAa aJbTEPHATHUBHBIX CIIOCOOOB MOJYYECHHs, MPEUMYIIECTBA U
MEePCIEKTUBBI METOAOB OUOTEXHOJIOTHUH.

[TomryueHne ropMOHANIBHBIX MpenapaToB. XapakTepUCTUKa TOPMOHAIBHBIX MPENapaToB U3
MO/KENTyTI0YHOM kene3bl. HCynuH, munokanH. MeTobl MOJydYeHUs U CII0COOBbl OUYUCTKH UHCY-
nuHa. KoMmIuiekcHOe HCIONb30BaHUE MOKENyI04HOM kenes3bl. [lonmydueHne aMHHOKHCIOT W3
KEpaTUHCOEPIKAIIETO ChIphs. [ TyraMMHOBAsi KUCIIOTA, TUPO3WH, LIUCTUH, ITucTenH. [IpumMene-
HUE B (papMakKoJIOruu, MEIUIMHE, MHUIIEBONH U KOCMETHYECKON MmpoMbliieHHOCTH. [lomyuenue
XUPYPrUUECKOTr0 MOBHOT'O MaTepuaia U3 KUIIEYHOTO ChIPBSI.
4.00b€M yueOHOil THCIUIIHHBI

Bupl yaeOHOM paboThI 3au. en. AK. yac.
O0mas TPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY ILIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 1,0 36
Jlexumn (Jlek)
JlaGopatopubie 3ansTus (JI3) 1,0 36
CamocrositesbHas padora (CP): 2,0 72
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,0 72
Buabl koHTpOJIS:
3a4ér c ouenkom + +
IoaroroBKa K 3K3aMeHY - -

AHHOTanus padoueil nporpamMmsl AucuunInHbI «[IpakTnkym no Mmukpoomo0rum»
(51.B.1B.10.1)

1.Henpr mucumniauHbl "l[IpakTUKyM 1O MHUKpPOOMONOTMM' [aTh CTYJIEHTY LIEJIOCTHOE
Ipe/CcTaBiIeHne 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS JKUBOW HPUPOABI, OMOIOTHYECKOTrO
pa3zHooOpa3usi JKUBOTO, CTPOCHUM KJIETKH, KaK AJIEMEHTapHON €IUHHIIBI )KUBOTO, 00 oOMeHe
BEIIIECTB U MPEBPAILEHUH SHEPTUH B KJIETKe, 00 0COOEHHOCTSIX MUKPOOPTaHU3MOB, KOTOPBIE SIB-
JISTFOTCSI OJTHUMH U3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH, O PA3HOOOpa3uM MPOIECCOB METa0o-
Jau3Ma U OMOCHHTETHYECKUX MPOIIECCOB, 3aKOHOMEPHOCTSIX POCTA U CIIOCO0aX KyJIbTHBHPOBAHUS
MUKpPOOPTraHU3MOB, 00 OCHOBaxX IN€HETHMKH MHKPOOPTaHU3MOB, O METOJaX CeJeKIHH, O POJIn
MHUKPOOPIaHU3MOB B IIPUPOJE, 00 YUaCTUH B KPYIOBOPOTE BEIIECTB.

2.B pesyabTare uM3yd4eHHMsl AMCUMILVIMHBI 00y4Yallnuiicsi 1Mo mporpamme 0akajasb-
pHAaTa J0JKeH: 00J1a1aTh CIEeIYIOUMMHA KOMIIETCHIIUSMU: BIIaJICHUEM OCHOBHBIMH METO/IaMH U
pUeMaM{ IPOBEJIEHUSI IKCIEPUMEHTAIbHBIX HCCIEI0BaHUN B CBOEH NMpodeccuoHanbHON 00-
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JacTH; CIIOCOOHOCTHIO MPOBOANTH CTAHIAPTHHIE U CEPTU(DHUKAIIMOHHBIC HCIIBITAHUS CBIPBS, TO-
TOBOHM MPOAYKIMH U TexHojornueckux mporeccoB (I[1K-9); Bnagenwem nimaHupoBaHUs dKCIe-
puMeHTa, 00pabOTKH M MpeacTaBleHus monydeHHbIX pe3ynbTatoB (IIK-10); roToBHOCTBIO HC-
M0JIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU B cBOel IMpodeccnoHanbHOi obnac-
TH, B TOM 4HCJIe 0a3bl JAHHBIX U MMaKeThl MpUKIaaHbIX mporpamm (TTK-11);

3Hamb: OCHOBHBIE Pa3INUMsl )KUBBIX U HEKHUBBIX CUCTEM; CYIIHOCTH MPOLECCOB, MPOTEKAIOIINX
B OpPraHu3Me M 3aKOHOMEPHOCTH B3aUMOJICHCTBHUS OpPraHU3Ma ¢ OKpPYKaIoIel cpeioii; 0coOcH-
HOCTU CTPOCHHUSI KIJIETOK IPO- U DYKapHOTUYECKUX OPraHU3MOB; 3aKOHOMEPHOCTH POCTa U CIIO-
COOBI KYJIBTUBHUPOBAHHUS MHUKPOOPIaHW3MOB; OCOOEHHOCTH MeTaboJiM3Ma MUKPOOPIaHU3MOB U
THUIIBI OMOJIOTMYECKOTO OKUCIICHUSI; OCHOBBI T€HETUKH, U3MEHUNBOCTh U OCHOBBI CEJIEKIIMH MUK-
POOPraHU3MOB; POJIb MUKPOOPIaHU3MOB B IIPUPOJIE.

Ymemsb: moAroToBUTH HEOOXOIUMYIO MOCYIY M MPUOOPHI Ui KYJIbTUBUPOBAHUS MHUKpPOOpPra-
HU3MOB M MHUKPOOHMOJIOTUYECKOTO KOHTPOJIS; ONpPENessiTh 00CeMEHEHHOCTh OOBEKTOB OKpY-
JKaIoUIe cpeibl M TEXHOTEHHBIX TOTOKOB; pa3paboTaTh pexXUM KyJIbTUBUPOBAHUS, OCYIIECTBUTD
IIPOLIECC KYJbTUBUPOBAHUS MUKPOOPIaHHW3MOB B NEPUOJUYECKUX YCIOBHUSAX U ONPEAEIUTh aK-
TUBHOCTH POCTA; OIpPENeIUTh MHUKPOOHBIE KOMIOHEHTHI OMOIEHO3a TPU MUKPOCKOITUPOBAHUU;
BBIJIETIUTh U3 0OBEKTOB OKPY’KAIOLIEH cpeabl MUKPOOPTraHU3MBbI € 33JaHHBIMHU (PU3UOJIOTUYECKH
CBOWCTBaMH.

Braoems: ocHOBaMH MUKPOOUOJIOTUYECKON TEXHHUKU;

3.Kparkoe coaepxxanue JUCHUUIIIHMHBI

Mooynw 1. Buonocus npomucmog. Y CTpOUCTBO MUKPOCKOIA. MUKPOCKOIUS B CBETJIOM IIOJIE.
CniocoObl IpUroTOBJIeHHs IpenapatoB. Mopdomnorus Oakrepuil u nnanodakrepuii. [Ipurotos-
nenue 6-7 (PUKCHPOBAaHHBIX IpernaparoB. MeToabpl MHUKPOCKOUU. Mop(hoorusi akTHHOMHMIIE-
ToB. [IpuroroBiienne npenapaTroB KUBBIX KJIETOK — pa3JaBieHHas karuid. [Ipurorosienue mpe-
napara "ormeuatok". Mopdomnorus rpudos. [Ipurorosienue 6-7 npenapaToB pa3aaBiICHHAS Ka-
wist. Mopdonorus npocreiimux. [lpurorosienue npemnapata "Bucsyas Kamis" U paziaBieHHas
Karist uHQpy3opun. Mop¢onorusi OJHOKIETOYHBIX Bopopociei. IlpuroroBieHne mnpenapaToB
"Bucsyas U pa3faBiieHHas kamia" xJjoperisl u ap. Okpacka Oaktepuii o ['pamy (4 oObekTa).
Omnpenenenue pa3MepoB KIETOK JPOACKEH ¢ MOMOIIbI0 MUKpOMHKpoMeTpa. OKpacka BKIIIOYE-
HUH, 3aMaCHBIX NMUTATENBHBIX BEUIECTB (MOJIMCAaXapua0B, MoaudochaToB U KUPOMOIOOHBIX Be-
niectB). Onpezenenne )KUBbIX U MEPTBBIX KJIETOK METOJIOM OKPAaCKH.

Mooyns 2. Pocm u Kynvmueuposanue Mukpoopzanu3moé. I1o1roroBka nuTaTenbHbIX Cpel U
NOCYAbI 1151 KyJbTUBUPOBAHMUSI MUKPOOPIaHU3MOB. TeXHHKa [MOceBa MUKPOOPTaHU3MOB B KUJ-
KM€ TUTaTeNbHbIE CpPelbl; Ha MOBEPXHOCTh TBEPABIX cpeld (CKOIIeHHas cpena, yamku llerpw,
pacceB mmareneM). Crioco0bl KyJIbTUBUPOBAHNUS MUKpPOOpraHu3MoB. CHsITHE KPUBOW pocTa Mpu
[JyOMHHOM NEepUOJUYECKOM KYIbTUBHpOBaHUM. OnpeseneHue 3Ha4eHUs A pocTa MUKPOOp-
TFaHU3MOB 3JIEMEHTOB NMUTATENbHOM cpeabl. MeTolbl ONpeAeseHnus pocTa MUKPOOPTraHU3MOB:
TypOUIUMETPUUECKUI METOJI; TIOJICUET KJIETOK C MOMOILBIO CYETHONW KaMephbl; MOACYeT KHU3He-
CIIOCOOHOCTH KJIETOK ITyTE€M BbICeBa Ha TBepble cpeabl (metoa Koxa).

Mooyns 3. Memabonuzm muxpoopzanuszmos. OnpeneneHue 00CEMEHEHHOCTH BO3/1yXa, BOJBI,
pabounx noBepxHocTel. Brinenenue uuctoit kKynbTypsl (Meroa Koxa). OmnpeneneHue 4yBCTBU-
TETHHOCTU MHUKPOOPTaHU3MOB K aHTHOMOTHKAM (MeToJ OyMaxHBIX IuckoB). [lomyuenue Hako-
MUTEJBHBIX KYJIbTYP MHUKPOOPraHU3MOB (5-6 pa3iMyHBIX TPyNIl MHKPOOPraHU3MOB), paspy-
MIAIOLINX LEJUTI0N03Y, TEHUTPUPUKATOPOB, aMMOHU(PHUKATOPOB, a30T(huKcaTopoB. OnpeneneHue
AQHTarOHUCTHYECKON aKTUBHOCTH MUKPOOPTaHU3MOB (METO/I IITPUXOB).

Mooyns 4. Ikonozua mukpoopzanuzmos. MUKpoOHOIOTHUECKUE METO/IbI UCCIETOBAHUS 00b-
€KTOB OKpY>KaloIllel Cpeibl U TEXHOT€HHBIX TOTOKOB.

4.00b€M yueOHOI TUCIUIIIHHBI

Bunel yue6HoM paboTh 3au. en. AK. yac.
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
AyJAUTOpPHBbIE 3aHATHSL: 15 54
Jlexmm (Jlek)
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JlaGopaTtopubie 3ansatus (JI3) 15 54

CamocrosiTeabHas padora (CP): 0,5 18
CaMoCTOsTEeIbHOE N3YUYCHHE PA3/IeNIOB JUCITUTIIMHBI 0,5 18
Buabl KoHTpOJIA:

3auér + +

IToaroroBka k IK3aMCHY - -

AHHOTaus padoyel NporpaMMbl JMCHHUILIMHBI «MeToabl M0JIeKYISPHO-0M0J10THYeCKHUX
uccaenoanmii» (b1.B.J1B.10.2)

1. Heap AUCHMNIMHBI — TPUOOPETEHUE CTYJCHTAMU MPAKTUYECKUX HABBIKOB B O0JIACTH
MOJIEKYJISIPHOM OMOJIOIMH ¥ TeHETUKHU AJIs1 BO3MOXKHOCTH YCBOECHHUS B OyyllleM pa3IvyHbIX MIPU-
KJIQJHBIX HaIIPaBJIEHUH B MOJIEKYJISIPHOM OMOTEXHOJIOTUU U T€HETUUECKON MH)KEHEPHH.

2.B pe3yabTare M3ydeHHsi JUCUMILIMHBI O0y4alOUMUCHA MO NMporpamMme 0akaJiaB-
puaTa JoJKeH: 001a1aTh CIEAYIOUMMI KOMIETEHIIMSIMU: BIIaIECHUEM OCHOBHBIMHM METOJaMH U
IpUeMaMM IPOBEACHUS HKCIEPUMEHTAIbHBIX HCCIEI0BAaHUN B CBOEH mpodeccuoHanbHOi 00-
JacTH; COCOOHOCTBIO MPOBOJUTH CTaHJAPTHBIC U CEPTHU(PHUKAIMOHHBIE UCTIBITAHUS CBHIPbS, TO-
TOBOM HPOAYKLMH U TexHosorndeckux mnpoueccos (I1K-9); BrnageHuem ruiaHupoBaHMs dKcIie-
puMeHTa, 00paboOTKH | MpencTaBieHus monydeHHbIX pe3yabTatoB (IIK-10); roToBHOCTEIO HC-
I0JIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOIMU B CBOEH NpodeccroHallbHONW obiac-
TH, B TOM 4HCJjie 0a3bl JaHHBIX M MAKEThI IpUKIagabiX mporpamm (ITK-11);
3namb: TEHETUKY U XUMUYECKYIO OPIaHU3aIMI0 KJIETOK 3YKapHOT U IPOKAPHOT; MOJIEKYISpPHbIE
MEXaHU3Mbl Iepellaud TeHeTHYecKol HHpopmanuu; CTPOGHME U COCTaB  TIE€HOMaA
IIPOKAPUOTUYECKUX U DYKAPUOTUYECKUX OPraHU3MOB; PEKOMOMHAIIMIO T€HOB; MOJIEKYISPHBIN
WHCTPYMEHTAPUI T'€HHOU NHKXCHEPUU.

Ymems: onpenenstb BO3MOXKHbBIE NMYTH OMOCHMHTE3a KIIIOUYEBBIX MHTEPMEINATOB M LEIEBBIX
IPOAYKTOB JUIsl BBIOOpa ONTUMAJIbHBIX YCJIOBHI OMOTEXHOJIOIMYECKOIO IMPOLECcca; aHAIU3UPO-
BaTh pPOJIb BHYTPUKJIETOUHBIX KOMIIOHEHTOB, OMOIOJUMEPOB U BBISIBIATH B3aWMOCBSI3b OMOXU-
MHUYECKHUX ITPOLIECCOB B KIIETKE.

Braoems: meromamu wuccieoBaHUS (PU3MKO-XUMHUUYECKHUX CBOMCTB OHOJOTUYECKH AKTHUBHBIX
BEIIIECTB; IPUEMaMHU ONPEAETICHUS CTPYKTYpbl OMOJIOTMYECKH aKTUBHBIX COEAMHEHUI Ha OCHOBE
X (PU3UKO-XMMHUYECKUX XapaKTEPUCTHK; MpaBWIaMH 0e30macHOi paboThl B XUMHUYECKOW M
MHUKPOOHOJIOTHYECKOH Tab0paTOpHH.

3.Kpartkoe conep:kanue JMCHHUIIHHBI

Tpanckpunuus JIHK, ee komnonentsl. PHK-nonumepasa n npomortop. TpaHcnsanus, ee dTamsl,
¢byHkus pubocom. PekomOunHanus, ee tunsl U mojenu. Mexanusmsl penapauun JJHK. Huc-
TpaHC KOMIUIEMEHTAMOHHBIN TeCT. |'eHeTnYeckoe KapTUPOBAHKE C UCIIOJIB30BAHUEM KOHBIOTa-
1IUM, TPAHCIAYKIUHU U TpaHchopmauuu. [loctpoeHne reHeTuueckux kapt. TOHKOE T€HETHUYECKOe
KapTupoBaHue. OU3NUECKU aHaIU3 CTPYKTYpHl reHa. I'erepoaymuiekcHbIN aHanu3. Pectpukuum-
OHHBIN aHanmu3. Metoabl cekBeHupoBaHus. [lonumepasHas nenHas peakuus. BeisiBinenue QyHk-
1K reHa. GepMeHTh pecTpUKLIMU U MoauUKAIMK. Beigenenue n KJIOHMpOBaHUE TeHOB. Bek-
TOpPBI Ul MOJIEKYJIIPHOTO KJIOHMpOBaHMs. [IpUHIIMIIBI KOHCTPYHMpPOBAaHUS PEKOMOMHAHTHBIX
JIHK u ux BBeeHUS B PELIUIIUEHTHBIE KIIETKH.

4.00bEM yueOHOH THCHUIIUHBI

Bunsr yue6HoI paboThI 3au. eq. AK. yac.

O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 2,0 72
AyYAUTOPHBIE 3aHATHSL: 15 54
Jlexiuu (Jlek) - -
JlabopaTtopusie 3ansatus (J13) 15 54
CamocrositeabHas padora (CP): 0,5 18
CaMoCTOsITeThHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI 0,5 18
Buabl koHTpOJIS:

3auér + +
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| HoaroToBKa K YK3aMeHy | - | -
4.4.4. IlpakTukn

AHHOTaUMs padoyeii MPpOrpaMMsbl JMCHUILVIMHBI «Y4YeOHAs NPAKTHKA»
(b2.Y1)

1.lenbro y4eOHOM MPAKTUKU SIBISCTCS: 3aKPEIUICHUE YIIIyOJIeHUE TCOPETHUECKON MOJI-
TOTOBKH; IPHOOpeTeHne 00y4aromuMCcs IPAaKTUUECKUX HaBBIKOB U KOMIIETEHLUH; mpuolpere-
HUE 00YYaOLIMMCS OIBITAa CAMOCTOSTENLHON NMPO(ECCHOHABHON NeSTEIbHOCTH; O0y4YeHue Ha-
BBIKaM paOOTHI CO CIEIUAIbLHON JIUTEPaTypoOr U APYroll HaydYHO-TEXHUUYECKOH MH(pOpMaIue o
JOCTH)KEHUSIX OTEUECTBEHHOM M 3apyOeKHOW HAayKH W TEXHHUKHM B COOTBETCTBYIOIIEH o0iactu
3HaHUM; 00ydeHHe HAaBbIKAM IPOBEJICHHS HAYUYHBIX MCCIIEIOBAHUN U BBIIOJHEHUS TEXHUYECKUX
pa3paboTok; oOyueHHEe HaBbIKaM cOopa, 0o0pabOTKM, aHANIM3a W CHCTEMAaTU3allUd HAay4dHO-
TEeXHUYECKON MH(popMalMu 1o TeMme (3a/1aHul0); 00yueHUe HaBbIKaM IIPOBEIECHUS CTEHAOBBIX U
IPOMBIIIICHHBIX HCIBITAHUI OMBITHBIX 00pa3LoB (MapTHil) MPOSKTUPYEMBIX U3JEIni; 00ydye-
HHUE HaBbIKaM COCTaBJIEHUS OTYETA [10 TeME, pa3zeiy, 3a/laHuIo, JTaIly.

2.B pe3yabrare M3y4YeHHMs AUCHHUILUIMHBI 00y4aloUIWiicsl MO mporpamMme 0akajiaB-
pHaTa J0JKeH: 00J1a1aTh CIeIyIOIUMH KOMIIETEHIIUAMU: CIIOCOOHOCTBIO OCYIIECTBIISTH TEX-
HOJIOTUYECKUH IIPOLIECC B COOTBETCTBUU C PErJIAMEHTOM U HUCIOJIb30BAaTh TEXHUYECKUE CPEJICTBA
JUIS U3MEPEHUs] OCHOBHBIX IapaMeTpOB OHMOTEXHOJIOTMYECKUX IPOLECCOB, CBOMCTB ChIPbS U
npoaykiuu (ITK-1); crmocoGHOCTBIO K pean3auy U yIpaBIeHHIO OMOTEXHOIOITHYECKIMH TP O-
neccamu (IIK-2); roToBHOCTBIO OLIEHMBATh TEXHMYECKHE CPEJCTBA M TEXHOJOIHU C yYETOM
sKosiornueckux nocienctsuil ux npumenenus (I1K-3); cnocobHocThiO 0OecneunBaTh BBINOJ-
HEHME MPaBWJI TEXHUKU OE30IIaCHOCTH, MPOU3BOICTBEHHON CaHUTapUH, MOXKApHOU Oe30rmacHo-
ctu u oxpansl Tpyna (I1K-4); cmoco6HOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKON HH(pOpPMAIIHEH,
UCIIOJIb30BaTh OTEYECTBEHHBIN U 3apyOeKHBIN ONBIT B podeccuonanbHoil aesrenbHoct (I1K-
8); BiaJeHUEM OCHOBHBIMHM METOAAMHU U NPUEMAMU MPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEN0-
BaHU B cBOel npodeccnoHaabHOl 001acTH; CHOCOOHOCTBIO MPOBOAUTE CTaH/IAPTHBIE U CEPTH-
(pMKALMOHHBIE UCIIBITAHUS ChIPbSI, FOTOBOM MPOAYKIIMU U TeXHOoruueckux mporecco (I1K-9);
BJIaJICHUEM IUIAHUPOBAHUS SKCIIEpUMEHTa, 00pabOTKH U MPEICTABICHUS MTOJyYCHHbBIX pe3yibTa-
toB ([IK-10); TOTOBHOCTBIO UCTIONB30BATH COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTUU B CBO-
eil npodeccroHabHON 00JIaCTH, B TOM uucIie 0a3bl JAaHHBIX U MaKEThl IPUKJIAJHBIX POTrpaMM
(TK-11);
3namu: ipueMsl paboTHI CO CIIELUAILHON JTUTEPaTypol U Ipyroil HaydHO-TeXHUUYEeCKor HH(op-
Manuei, BaKHEHIINe JOCTHKEHHUsI OTEUECTBEHHONW U 3apyOeKHOM HayKu M TEXHUKH B COOTBET-
CTBYIOIIIEH 00JIaCTH 3HAHHUIA,

Ymems: cbopa, 00pabOTKH, aHAINM3a U CUCTEMATH3alMU HAyYHO-TEXHUYECKOH MH(OopMauu no
TeMe (3aJIaHUIO0); MPOBEACHUS HAYYHBIX HCCIIEIOBAaHUI M BBINOJIHEHUS TEXHUYECKUX pa3pado-
TOK;
Braoemyu: HaBbIKaMU MPOBEACHUS CTEHIOBBIX U MPOMBIIIJIEHHBIX UCIIBITAHUNA OMBITHBIX 00pa3-
1IOB (MapTUil) NPOEKTUPYEMBIX U3EINI; HaBbIKaM COCTaBJICHMS OTUYETA TI0 TEME, Pa3zAeily, 3a1a-
HUIO, JTaIly.
3.Kparkoe cogepxxanue JuCHUMILIHHBI

MeTto1bl pabOTHI ¢ HAYYHO-TEXHUYECKOM JIUTEpaTypol ¢ 11ebpi0 cOopa HHPOpMAIUH 1O Te-
Me uccienoBanus. Pabota ¢ coBpeMeHHbIMH MOUCKOBBIMU VHTEpHET-pecypcaMu MO TeMe HC-
cnenoBanus. [lareHTHBIM MOMCK. MeTOabl MCCIENOBaHUS U MPOBEACHUS SKCIIEPUMEHTAIBHBIX
paboT B COOTBETCTBUM C BBINOJIHAEMBIMHU 33JjauaMH HccieloBaHusa. MeToapl aHalu3a U odpa-
OO0TKM 3KCIIEpUMEHTANIbHBIX JaHHBIX. OCHOBBI MOJEIMPOBAHUS M3y4aeMbIX IPOIECCOB U sBIIE-
Huil. UHpOpMamoHHble TEXHOIOTUN B HAYYHBIX HccienoBaHusaX. [lopsiok opopmieHus Hayd-
HO-TEXHMYECKOH TOKYMEHTAIINH.
4.00beM y4eOHOH AMCHUIINHBI:

Bunsl yueOHoI paboThI O6Bem

B 3aueTHEIX enu- ‘ B akanewm.
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HHLIAX yacax

OO0masi TpyA0eMKOCTh TUCIIHIIJIHHBI M0 Y4eOHOMY 3,0 108

JIAHY

AyYJAHTOpPHBbIE 3AHATHS: - -

CamocrosiTtesnHas padora (CP): 3,0 108

WunuBuayanpHOE 3a1aHNE 1,0 36

CaMocTosTeIbHOE OCBOEHUE 3HAHUI, YMEHUM U HaBbI- 2,0 72

KOB I10 IPOrpaMMe MPEITUIIOMHOM TPaKTUKH

Buj HTOroBOro KOHTpoOJIS: 3a4eT / IK3aMeH 3auyer ¢ OLEHKOI
AHHoOTaUHs padoyeii mporpaMmspl JucHUILIMHBI Hay4uHo-Hncc/ie1oBaTe1bcKasi padoTa»

(b2.H1)

1.IlesbI0 HAYYHO-HCCJIEA0BATEIbCKOM PadOTHI SIBIIETCS 3aKpEIUICHUE CTYIEHTAMU TEO-
PETUUYECKUX 3HAHUN U NMPAKTUYECKUX YMEHUI U HABBIKOB IO BOIPOCAM IPOBEACHUS HCCIEN0BA-
HUIl B 00nacT GMOTEXHOJIOIMH, O0y4eHHE HaBbIKAM CaMOCTOSITEIbHON pabOThI: COCTABIECHUS
JUTEPATYPHBIX 0030pPOB, MIPOBEACHUS TEOPETUUECCKUX HCCIECTOBAHNHN, PAKTHUECKOMY PEILICHUIO
y4eOHO-UCCIIEI0BATENIbCKOM 3a/1auH.

2.B pe3yabTare M3ydeHHMs AUCHHUILUIMHBI 00y4YaloUIWiicsi MO mporpamMme 0akajaB-
pHaTa J0JKeH: 00J1a1aTh CIeIyIOIUMH KOMIIETEHIIMSAMU: CHOCOOHOCTBIO OCYIIECTBIATh TeX-
HOJIOTUYECKUH IIPOLIECC B COOTBETCTBUU C PErJIAMEHTOM U HUCIOJIb30BaTh TEXHUYECKUE CPEJICTBA
JUIS U3MEPEHUs] OCHOBHBIX IapaMeTpoB OMOTEXHOJIOTMYECKUX IPOLECCOB, CBOMCTB CHIPbS U
npoaykiun (ITK-1); crmocoGHOCTBIO K pean3aiuy U yIpaBIeHUI0 OHOTEXHOIOTHUYECKUMHE TIPO-
neccamu (IIK-2); roToBHOCTBIO OLIEHHMBATh TEXHMYECKHE CPEJCTBA M TEXHOJOIHU C yYETOM
sKosiornueckux nocienctsuil ux npumenenus (I1K-3); cnocobHocThIO 0OecnieunBaTh BBINOJ-
HEHME NPaBWJI TEXHUKU OE30IIaCHOCTH, MPOU3BOICTBEHHON CaHUTapHHM, MOKapHOU Oe3omacHo-
ctu u oxpansl Tpyna (I1K-4); cmoco6HOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKON HH(pOpPMAIIHEH,
UCIOJIb30BaTh OTEYECTBEHHBIN U 3apyOeKHBIN ONBIT B podeccruonanbHoi nestensHoctu (I1K-
8); BiaJeHUEM OCHOBHBIMHM METOAAMHU U IIPUEMAMU MPOBEACHUS SKCIIEPUMEHTAJIBHBIX UCCIIEN10-
BaHU B cBOeH npodeccnoHaabHOl 001acTH; CHOCOOHOCTBIO MPOBOAUTE CTaHIAPTHBIE U CEPTH-
(pMKALMOHHBIE UCIIBITAHUS ChIPbSI, FOTOBOM MPOAYKIIMU U TeXHOIornueckux mpoueccon (ITK-9);
BJIaJICHUEM IUIAHUPOBAHUS SKCIIEpUMEHTa, 00paOOTKH U MPECTaBICHUS MOJyYSHHBIX pe3yJibTa-
ToB (I1IK-10); TOTOBHOCTBIO HCIIOJIB30BATH COBPEMEHHbBIE NHPOPMAIIMOHHBIE TEXHOJIOTUU B CBO-
eil npodeccroHanbHONW 00J1aCTH, B TOM 4ucie 0a3bl JaHHBIX U MAKEThl MPUKIIAJHBIX POrpaMM
(TK-11);
3uamu: conepxkaHue HayYHO-TEXHUUECKOW HH(pOpMAIUK, OTEYECTBEHHOTO U 3apyOEKHOI0 OIbI-
Ta M0 TEMaTHKE UCCIIEI0BaHNUS;

Ymems: miianupoBaTh M NMPOBOAUTH SKCHEPUMEHTAIbHBIE HCCIEIOBAHUS 1O OMOTEXHOJIOIUH;
CUCTEMATHU3UPOBATh JAAHHBIE JJISi COCTABIEHUS 0030pOB, OTYETOB M HAYYHBIX MyOJIMKaLUH, CO-
CTaBJISATh OTYET IO BHIIIOJHEHHOMY 3a/1aHUIO;

Braoemyw: HaBblkaMu cOOpa U aHAJIM3a UCXOJHBIX JIAHHBIX JJIS1 MPOEKTUPOBAHUS 3(PPEKTUBHBIX
TEXHOJIOTUYECKUX TPOLECCOB M YCTAaHOBOK IO TPOU3BOJACTBY OMOJIOTHYECKU AKTUBHBIX Be-
IIECTB, MOJYUYEHUIO F€HHO-UH)XEHEPHBIX ILITAMMOB, KYJIbTUBUPOBAHNIO MUKPOOPTaHU3MOB.
3.Kpartkoe cogepxxanue JuCHUMIIIHHBI

Beenenue. Leau u 3anaun HUP. Crpykrypa HUP. TpeboBanus k HUP.

Mooyns 1. TloarotoBka nutepatypHoro o63opa no teme HUP.

Mooyns 2. Meroanueckass yactb HUP. Omnpenenenue HeEoOXOAMMBIX METONOB aHalW3a |
sKcniepuMenTa. [Iprembr 06paboTKH SKCIIEPUMEHTATIBHBIX JaHHBIX.

Mooyns 3. Metononorua Hanucanus ordyera mo HMP. Merononorust mnoAroToBKM Hay4HOU pa-
OOTBI K IMTyOJIMYHOM 3aITUTE.

4.00beM yueOHOH THCHUTIIUHBI

Bunet yaeOHBIX 3aHATHI 3.e. Axan.
qac
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OO01asi TpyA0eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa ayiMTOpPHbIE 3aHATHS:

CamocrositesqbHasi padora (CP): 3 108
WNHuBuayansHOE 3a1aHUE 1 36
CamocTosTenbHOE OCBOEHUE 3HAHUHN, YMEHUH M HAaBBIKOB IO IIPOrpamMMe 2 72
HAy4YHO-HCCIIE10BATENIbCKON PabOThI

Bua uTOroBoro KOHTpOJIA: 3a4eT / IK3aMeH 3a4eT C OIICHKOMU

AHHOTanus padoueil nporpamMmsl AucuuIIMHBI «[Ipon3BoACTBeHHAs] IPAKTHKA»
(b2.1I1.1)

1.IlensasMu npou3BOACTBEHHON NPAKTHKH SIBJISIOTCS: 3aKpEIUIEHUE yriiyOJleHHue Teope-
TUYECKOM MMOArOTOBKHM 00ydarouierocs; npuoOpereHre o0yJaronmMes IPaKTHYECKUX HaBbIKOB U
KOMIIETEHIIN; TpruoOpeTeHre OOydYalomMMCsl OMbITa CaMOCTOATENBHOM MpodhecCHOHaIbHON
NEeSITETbHOCTH.

2.B pe3yabTare M3y4YeHHMs AUCHHUILUIMHBI 00y4YalOUIWICs MO NMporpamMme 0akajaB-
pHAaTa J0JKeH: 00J1a1aTh CIeIYIOIUMH KOMIIETCHIUAMU: CIIOCOOHOCTBIO OCYIIECTBIISTH TEX-
HOJIOTUYECKUH IPOLIECC B COOTBETCTBUU C PErJIAMEHTOM U UCIOJIb30BATh TEXHUUECKHUE CPENICTBA
JUIE U3MEPEHUs] OCHOBHBIX IapaMeTpoOB OMOTEXHOJIOTMYECKUX IPOLECCOB, CBOMCTB CHIPbS U
npoaykiuu (IIK-1); crnocoGHOCTBIO K pean3aluy U yIpaBIeHUIO OMOTEXHOIOIMYECKHUMH MpO-
neccamu (IIK-2); roTOBHOCTBIO OLIEHHMBATh TEXHUYECKHUE CPEACTBA U TEXHOJIOIMHM C YYETOM
sKosiorndeckux nocneactsuil ux npumenenus (I1IK-3); cmocobHOCThIO 0OOecrieunBaTh BBIIOJ-
HEHUE IPAaBWJI TEXHUKU OE30MACHOCTH, MPOU3BOACTBEHHOIN CaHUTapuu, NOKapHON Oe3omacHo-
ctu u oxpanbl Tpyaa (I1K-4); cnocobHOCThIO paboTaTh ¢ Hay4YHO-TEXHUYECKOW MH(OpMaIIHei,
UCTIOJIB30BaTh OTEYECTBEHHBIN U 3apyOeKHBINA ONBIT B Mpodeccruonanbroi aesrensHoctu (I1K-
8); BJIaJICHUEM OCHOBHBIMM METOJAMU U IIPUEMaMHM NPOBEJCHUS IKCIIEPUMEHTAIbHbBIX UCCIIEN0-
BaHUH B cBOEHl podeccnoHabHOM 001acTH; CIOCOOHOCTBIO MPOBOJUTH CTAHAAPTHBIE U CEPTH-
(pMKAMOHHBIC HCIBITAHUS CHIPbS, TOTOBOW MPOJYKIMU U TeXHoJoruueckux mpoueccos (I1K-9);
BJIa/ICHHEM IUUIAaHUPOBAHUS IKCIEPUMEHTA, 0Opa0OTKHU U IPEICTaBICHUS MTOJIyYEHHbBIX pe3yJibTa-
ToB (IIK-10); roTOBHOCTBIO UCHOJIB30BATh COBPEMEHHBIE HH(OPMALIMOHHbBIE TEXHOIOTUU B CBO-
eil mpodeccroHabHOW 00IaCTH, B TOM YMcIie 0a3bl JAaHHBIX U MAaKEThl MIPUKIAJHBIX IIPOrpaMM
(IK-11);
3nams: MeTOpl NACHTU(UKALMS U aHAIM3a NIPOAYKTOB OMOCHHTE3a U OMOTpaHchopMaliu, Mo-
Jy4YEeHHE HOBBIX IITAMMOB-TIPOIYLIEHTOB OMOJIOTHYECKUX MPENnapaToB; CO3JaHUs KOMITO3UIIMOH-
HBIX (OPM M ONTHUMAJIBHBIX CIIOCOOOB MPUMEHEHUsI OUOMpenapaToB; 3Talbl IPOBEICHUS BaJIU-
JAIUU TEXHOJOTUYECKUX ITPOLECCOB U AHAIUTUYECKUX METOMIHUK;

Ymemuw: pazpabaTeiBaTh TEOPETUYECKUE MOJIENH, MTO3BOJISIIOIINE TPOTHO3UPOBATh XapakTep H3-
MEHEHHs CBOICTB ChIpbsl B IpoIiecce ero OMOTpaHCPOPMALIMU U MOJIyYaTh IPOAYKIHIO C 3aaH-
HbIMM KA4ye€CTBEHHBIMHM XapaKTE€PUCTUKAMU; MPOBOJIUTH HKCIEPUMEHTAIbHBIE HCCIIEIOBAHUS
O61oIOrnYecKol U (PU3UKO-XUMHUYECKOM KHHETHKU Ha BCEX CTAIUSX TEXHOJIOTHYECKOTo MpoIiec-
ca M UX MaTeMaTUYECKOE ONUCAHMUE;

Brademw: TeopeTnyecKMMHU 3HAHUSAMH 0 OMOXMMUU, TEOPETHUECKUMH OCHOBaMHU OMOTEXHOJIO-
UM 3HaThb KOHCTPYKTHUBHBIE OCOOEHHOCTH U METOJbl pacdeTa OCHOBHOTO O0OpYIOBaHUS XUMHU-
4eCKOI ¥ OMOTEXHOJOTHYECKON MPOMBIIIJICHHOCTH.

3.Kpartkoe coaep:kanue TUCHUATITHHBI

CBeneHus o UCTOPUU NpeANpUATHs. XapaKTepUCTUKAa U Ha3HAYEHHUE MOJIy4aeMON MPOIYKLIUU.
XapakTepucTUKa ChIpbSl U MaTepuaioB. AmNmapaTypHas U TeXHoyiornueckas cxema. OnucaHue
TEXHOJIOTHYECKOro mporecca. HopMel TEXHOIOrHUECKOTro pexuma. MeToapl KOHTpOJIs ITPOU3-
BojicTBa. KoHTpONb KauecTBa KOHEYHOTO MPOAYKTa. TEeXHUKO-3KOHOMHYECKHE MOKa3aTeNn Mpo-
n3BoJACTBA. [lepcieKTUBEI pa3BUTHS IPOU3BOJICTBA.

4.00beM yueOHO# THCHMIIUHBI

Bunsl yueOHoI paboThI O6Bvem
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B 3aueTHEBIX enu- B akanem.
HHIAX gacax

OO0mas Tpy10eMKOCTb JHCIUILIUHBI 110 Y4eOHOMY 6,0 216
IUIAHY
AyJIUTOpPHBbIE 3AHATHS: - -
CamocrositesnHas padora (CP): 6,0 216
NunuBuayanpHOE 3a1aHNE 1,0 36
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUM U HaBbI- 50 180
KOB I10 ITpOorpamMMe PEITUIIIOMHON MPAKTHKN
Bua uToroBoro KOHTpOJIA: 3a4eT / IK3aMeH 3a4er ¢ OLEHKOM

AHHOTanus padoueii mporpamMmsl JucuUIINHBI «[IpeIIuNIOMHAsI MPAKTHKAY

(b2.112)
l.HenaMu  npesIMIVIOMHOM  NPAKTHMKH  SBISIOTCA:  IOBBIIIEHME  IPAKTHKO-
OPUEHTPUPOBAHHOM NOATOTOBKU OOYYaIOLIMXCS; 3aKPEIUIEHHE U YIiayOJIeHue TeopeTHdecKon
MOJATOTOBKU O0YYArOIINXCS.

22.B pe3yjbTaTe M3yYeHUs] TUCHUIJIMHBI 00YYAIOIIMICA MO MporpamMme 0akaJjaB-
puaTa JoJKeH: 00Ja1aTh CIEAYIOIMMU KOMIIETEHIIUSIMU: CIIOCOOHOCTBIO OCYILECTBIATh TEX-
HOJIOTMUYECKHUI MPOoLeCC B COOTBETCTBUHU € PETVIAMEHTOM U UCIOJIb30BATh TEXHUUECKUE CPEICTBA
JUISL U3MEPEHUs OCHOBHBIX IapaMeTpOB OMOTEXHOJIOIMYECKHUX IPOLIECCOB, CBOWCTB ChIpbS U
npoaykiuu (IIK-1); crnocoGHOCTBIO K pean3aluy U yIpaBIeHUIO OMOTEXHOIOIMYECKUMH MpO-
neccamu (IIK-2); roToBHOCTBIO OLIEHMBATh TEXHUYECKHE CPEACTBA U TEXHOJIOTUU C YYETOM
sKosiorndeckux nocneactsuil ux npumenenus (I1IK-3); cmocobHoCThIO 0OOecnieunBaTh BBIIOJ-
HEHHE MPaBHJI TEXHUKU OE30MaCHOCTH, NMPOU3BOICTBEHHON CaHMTapHH, MOXAapHOU Oe30MmacHo-
ctu u oxpanbl Tpyaa (I1K-4); cnocobHOCThIO paboTaTh ¢ Hay4yHO-TEXHUYECKOW MH(OpMaIHeid,
UCTIOJIB30BaTh OTEYECTBEHHBIN U 3apyOeKHBIN ONBIT B Mpodeccruonanbroit aesrensHoctu (I1K-
8); BJIaJICHUEM OCHOBHBIMM METOJAaMM U IIPUEMaMH NPOBEJCHUS SKCIIEPUMEHTAIbHbBIX UCCIIEN0-
BaHUH B cBO€Hl mpodeccnoHanbHOM 001acTH; CIOCOOHOCTBIO MIPOBOJUTH CTAHAAPTHBIE U CEPTH-
(pMKAMOHHBIC HCIBITAHUS CHIPbS, TOTOBOW MPOJYKIMHU M TeXHoJoruueckux mpoueccos (I1K-9);
BJIaJICHHEM TUTAHUPOBAHUSI SKCIIEPUMEHTA, 00pabOTKH U MPEICTABICHHS ITOJyYeHHBIX pe3yiIbTa-
ToB (IIK-10); roTOBHOCTBIO HCHOIB30BATh COBPEMEHHBIE HH(OPMAIIMOHHbIE TEXHOJIOTUU B CBO-
ell npogeccroHanbHON 001acTH, B TOM 4Mcie 0a3bl JaHHBIX U MaKeThl MPUKIIAIHBIX IPOTrpaMM
(IK-11);
3nams: OUOXUMUIO M (PU3HOJOTHI0O MUKPOOPTaHU3MOB M APYTUX OUOJIOTMYECKUX OOBEKTOB;
NPUKIAJHYI0O MOJEKYISPHYIO OHOJIOTHIO, TEHETHUYECKYI0 U KJIETOYHYIO HMHXEHEPHIO; OCHOBBI
KOHCTPYMPOBAHUS HOBBIX LITAMMOB-TIPOJIYIIEHTOB OMOJIOTMYECKH AKTHUBHBIX BELIECTB; - Hay4-
HbI€ OCHOBBI HOBEHUIINX OMOTEXHOJIOTHI, OCHOBAHHBIX HA MPUMEHEHNHU MOMYJIALNNA MUKPOOHBIX,
JKUBOTHBIX U PACTUTENBHBIX KJIETOK, MOJTYYEHHBIX CEJIEKIMOHHBIMU U I€HETUYECKUMH METOJla-
MU; CTpO€HHE U (PYHKIUU OCHOBHBIX KJIACCOB OMOJOTMYECKH aKTUBHBIX COEIMHEHUI; TEXHOJIO-
MM BaKHEHIIUX OEJIKOB; OCHOBBI CHHTE3a OCHOBHBIX KJIACCOB OHMOJIOIMYECKH aKTHUBHBIX Be-
IIECTB U UX (PU3UKO-XMMHUYECKHE XapaKTEPUCTUKH;, 3aKOHOMEPHOCTU Pa3BUTHS U (YHKIMOHHU-
pPOBaHUS MOMYJISAIMA MUKPOOHBIX, dKUBOTHBIX M PACTUTENBHBIX KJIETOK; TEOPETHUYECKUE OCHOBBI
pELIeHUs YKOJIOTUYECKUX MPOOJIEM C MO3UINI COBPEMEHHON OMOTEXHOJIOTMH; MPUHIUIIBI KOH-
CTPYHPOBaHUS OMOJIOTMYECKH AKTUBHBIX BEILIECTB C 33JaHHBIMH CBOMCTBAMH; TEOPETHUECKUE
OCHOBBI CO3/IaHUS TPOU3BOJICTBEHHBIX IPOLECCOB MOJIYYEHHUs] OMOJOTUYECKH aKTUBHBIX Be-
IECTB;

Ymems: onpenenatb KUHETUYECKUE M TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH MPOIIECCOB POCTa
MHUKPOOHBIX, ’KMBOTHBIX U PACTUTENIbHBIX KJIETOK; MPOBOAUTH CHHTE3, (PU3UKO-XMMHUYECKOE UC-
CleloBaHNWE W aHajdu3 OWOJIOTMYECKH AaKTUBHBIX BEILECTB; OCYIIECTBIISITh XHUMHUKO-
TEXHUYECKUN, OMOXMMHUYECKUNA 1 MUKPOOMOJIOTHYECKUN KOHTPOJIb OMOTEXHOIOTHYECKOTO Mpo-
1ecca; IMJIaHUPOBATh U MPOBOJUTH HAYUHbIE UCCIIEI0BAHUS;

Bnademwv: MeTonaMu CeneKuu, MOAU(PUKAIMY U KOHCTPYHUPOBAHUS KHUBBIX CUCTEM U MX KOM-
MOHEHTOB KaK OOBEKTOB JI€ATEIbHOCTH OMOTEXHOJIOTUN; METOJAaMU OMOCHUHTE3a, BBIJCICHUS U
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UJICHTU(HUKAIIMY U aHAIN3a POIYKTOB OMOCHHTE3a U OMOTpaHchOpMalMi; TpUEeMaMH U METO-
namMu 6e30macHoOi pabOThl ¢ COSAUHEHUAMH, 00IaTarONTUMU (PU3HOJIOTHYECKON aKTUBHOCTHIO U
KyJIbTypamMu OMOJIOTHYECKUX areHTOB.
3.Kpartkoe cogep:xanue 1uCUHMILIUHBI

Br16op TeMbl Hay4HO-HCCIIEI0BATEIBCKON pabOThl. AHAIN3 UMEIONIMXCS JaHHBIX 110 pe-
3yJbTaTaM TEOPETUYECKOI0 U SKCIIEPUMEHTAIBHOIO UCCIEIOBAHUS B PaMKaxX IMOCTABIEHHBIX JJIs
OTJENIbHBIX ATANOB 00yYEHUs 3a/1a4 M0 TeME BBITYCKHON KBaTU(HUKAIIMOHHON paboTsl. Beimo-
HEHME HKCIEPUMEHTAIbHOM YaCTH BBITYCKHOW KBaM(UKAMOHHON paboThl. YYacTHe B HAy4yHO-
UCCIIeIoBaTeNbCKON paboTe kadenpsl (paboTa HAyYHO-METOINYECKUX CEMHHAPOB Kadenpsl, Ha-
YYHO-IIPAaKTUYECKHE KOH(PEPEHIIMH YHUBEPCUTETA, MEKPETHOHAIBHBIE U MEKAYHApOIHbIE KOH-
¢depenmun). [locemenne KOHCYIbTaM HAYYHOTO PYKOBOJIUTENS MO TeME HAyYHOT'O MCCIEN0-
Banus. [logroroBka u npeacraiaenus oruera o HHP.

4.00beM yueOHOH THCHUILIUHBI

Bunsr yue6HoI paboThI O0beM
B 3aueTHBIX B akanem.

SIMHMIIAX qacax
O0mas Tpy10eMKOCTh IMCUUILIUHBI 10 Y4e0HOMY IUIaHy 6,0 216
AyIUTOpHBbIE 3aHATHS: - -
CamocrosiTtesbaas pa6ora (CP): 6,0 216
WunuBuayanbHoe 3aaHme 1,0 36
CaMocTosTeIbHOE OCBOEHUE 3HAHUI, YMEHUI U HAaBBIKOB 110 50 180
MporpaMMe IpeJANIIOMHON TPAKTHKU
Buja nToroBoro KOHTpoOJIsA: 3a4eT / IK3aMeH 3aver ¢

OLICHKOM

AHHOTanus padoyeil NporpaMMbl AU CUMIIIMHBI
«ocynapcrBeHHasi uroropasi arrecrauus» (b.3)

1.Ileab rocyaapcTBeHHOl HMTOrOBO aTTecTanMM — OOBEKTHUBHAs OIICHKA YPOBHS
c(hOpMUPOBAHHOCTHU OOIIEKYJIbTYPHBIX, 00MIETPO()ECCHOHATBFHBIX U MPOPECCUOHAIBHBIX KOM-
NETEHIUI BBIMTYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIOJIHEHUIO NMPO(ECCHOHAIBHBIX 3a-
Jau.

2.B pe3yabrare M3y4eHHMs AUCHHUILVIMHBI 00y4alOUIMICH MO mporpamMme 0akajas-
pHaTa J0JKeH: 00J1a/1aTh KOMIETEHIUSIMH. CIIOCOOHOCTBIO HCIOB30BaTh OCHOBHI (puisocod-
CKUX 3HaHUU JUIsl popMUpOBaHUs MUpOBO33peHueckoi nosumuu (OK-1); ananu3upoBars OCHOB-
HbI€ ATaIlbl U 3aKOHOMEPHOCTU MCTOPUUYECKOTO Pa3BUTHs oOIIecTBa sl (POPMUPOBAHUS Ipaxk-
naHckoit mosunuu (OK-2); wncrnosnb30BaTh OCHOBBI SKOHOMUYECKUX 3HAHWW B paziIMYHbIX c(e-
pax aearenbHocTH (OK-3); Hcronb30BaTh OCHOBBI MPABOBBIX 3HAHUH B PAa3UYHBIX cdepax aes-
tenbHOCTH (OK-4); K KOMMYHUKallud B YCTHOM M MHUCBMEHHOW (QopmMax Ha PyCcCKOM U HHO-
CTPaHHOM $I3bIKax JJIs PELIEHUs 3a]1a4 MEKIMYHOCTHOIO U MEKKYJIBTYPHOTO B3aUMOJEHCTBUS
(OK-5); paboTaTh B KOMaH/ie, TOJIEPAHTHO BOCIPUHUMAs COLIMAJIbHBIE U KYJIbTYPHbBIE Pa3IUUUs
(OK-6); k camoopranuzanuu u camoodbpazoBanuio (OK-7); ucmonb3oBaTh METOIBI M CPEACTBA
(U3UYECKON KYJIBTYPHI JJ1s1 00€CTIeueHUsI TOTHOIICHHOW COMAIbHON U TPo(eCcCHOHaTBbHOM e -
tenbHOCTUH (OK-8); rOTOBHOCTBIO IMOJIB30BAaThCSI OCHOBHBIMH METOJIaMH 3aIUTHl MPOU3BOJICT-
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BEHHOT'O NepPCOHAaJIa ¥ HACEJICHUS OT BO3MOKHBIX MOCIEACTBHIA aBapHii, KaTacTpod, CTUXUHHBIX
oencreuii (OK-9); aHamu3upoBaTh COMMAILHO-3HAYNMBIE TIPOOIEMBI M MPOLECCH], TOTOBHOCTHIO
K OTBETCTBEHHOMY y4acTHIo B moiutudeckoi xxu3au (OK-10); paborars ¢ nuadopmarweii B rio-
O6anpHBIX KOMIBIOTEpHBIX ceTsax (OK-11); moHMMaHueM POJM OXpaHbl OKPYKAIOIICH Cpeabl U
palMOHAIBHOTO MPUPO/IONIOJIL30BAHMS U I pa3BUTHS U coxpaHeHus ruBwimsanuu (OK-12);
BJIAJCTh OJHUM W3 MHOCTPAHHBIX SI3BIKOB Ha YpoBHE mpodeccroHansHoro oomenus (OK-13);
BJIQJIETh CPEACTBAMU CAMOCTOSITEILHOTO, METOANYECKH MPABUIBHOTO HCIIOIb30BaHUSI METOJOB
(bu3UYECKOr0 BOCIUTAHUS M YKPEIUICHUS 3/I0POBBS, TOTOB K JTOCTHXKEHUIO JOKHOTO YPOBHS
($u3nuUecKoil MOArOTOBIEHHOCTH JJIsi OOECIIEYeHHUsI MOJHOLEHHON COLMAIBHOW M mpodeccro-
HanpHOU AestenbHOCTH (OK-14); ocymiecTBIATh MOWCK, XpaHEHHE, 00OpabOTKY M aHAIU3 WH-
dopmanny U3 pa3TUYHbIX UICTOYHUKOB U 0a3 JaHHBIX, MPEICTABIATh €€ B TpeOyeMoM ¢opmare ¢
HCITOJIb30BaHUEeM HH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX M ceTeBbiX TexHonorui (OIIK-1); crno-
COOHOCTBIO U TOTOBHOCTBIO HCII0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHbIX AMCLUILINH
B IIpo(hecCHOHANIbHOM AESITeTbHOCTH, TPUMEHSITh METOAbl MATEMAaTHUECKOTO aHAJIN3a U MOJICIIH-
pPOBaHMUsI, TEOPETUUECKOTO U dKcrepuMeHTanbHoro uccinenosanus (OIIK-2); ucnons3oBars 3Ha-
HUSL O COBPEMEHHON (PU3UYECKON KapTHUHE MHUPaA, MPOCTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHO-
CTSIX, CTPOCHHH BEIECTBA Ul IOHUMAHUS OKpYXKarolero mupa u sisieHuid npupoasl (OITK-3);
MOHMMATh 3HAYEeHUA MH(OpPMAIMK B Pa3BUTUU COBPEMEHHOTO WMH(OPMALMOHHOIO OOIECTBa,
CO3HAHUEM OIACHOCTU U YIPO3bl, BOSHUKAIOUIEH B 3TOM IpoOliecce, CIOCOOHOCThIO COOII0OAATh
OCHOBHbIE TpeOoBaHUs UH(DOPMAIIMOHHOW 0€30MaCHOCTH, B TOM YHUCJIE 3aIIUTHl TOCYIapPCTBEH-
Ho# TaiiHbl (OI1K-4); BiajieHMeM OCHOBHBIMH METOJIAMH, CIIOCOOaMH M CPEICTBAMU TIOJIyYe-
HUS, XpaHeHus, nepepaboTku nH(opMaluy, HaBEIKAMU PabOThI ¢ KOMITBIOTEPOM KaK CPEICTBOM
ynpasienus: uapopmanueii (OI1K-5); BnaneHrneM OCHOBHBIMH METOJAMU 3aIUTHI IPOM3BOJICT-
BEHHOT'O MEPCOHAJa U HACEJICHUS OT BO3MOXKHBIX MOCIEACTBHI aBapuii, KartacTpod, CTUXHIi-
Hbix OenctBuil (OIIK-6); ocymiecTBIsATh TEXHOJIOTUYECKUN MPOLIECC B COOTBETCTBHH C PErJia-
MEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JI U3MEPEHHS OCHOBHBIX MapaMeTpoB OHO-
TEXHOJOTMYECKUX MPOIECCOB, CBOMCTB chiphbs U npoaykimu ([1K-1); k peanusanuu u ymnpasie-
HUI0 OuoTexHonoruyeckumu npoueccamu (I1K-2); roTOBHOCTBIO OIIEHUBATh TEXHUYECKUE CPEJI-
CTBa U TEXHOJIOTHU C YUETOM dKOJOoThuueckux nocieactsuil ux npumenenus (I1K-3); cmoco6no-
CThIO OOecIieYrBaTh BBIMOJTHEHHUE MPABUJI TEXHUKU OE30MacCHOCTH, MPOU3BOJICTBEHHON CaHUTa-
puu, noxapHoil 0ezonacHoctu U oxpanbl Tpyna (IIK-4); cnocobHocThIO paboTaTh ¢ Hay4dHO-
TEXHUYECKOH HMH(OpMaluei, nCroabp30BaTh OTEUECTBEHHBIN M 3apyOeXHbI OmBIT B mpodec-
croHanbHOM nesitenbHocTH ([TK-8); BiajgeHMeM OCHOBHBIMH METOJAMHU M MPHEMaMHU MPOBEJie-
HUS 9KCIIEPUMEHTAIBHBIX HCCIIE0OBAaHUM B CBOEH NpodeccnoHaIbHON 00JacTh; CIOCOOHOCTHIO
IIPOBOAMTDH CTaHJIAPTHBIE U CEPTU(PUKALMOHHBIE UCIIBITAHUS CBIPbS, FTOTOBOW MPOAYKLUU U TEX-
Honornyeckux mpoueccoB (ITK-9); BiageHreM IIIaHUPOBaHHS SKCIEPUMEHTa, 00PaOOTKH U
npeAcTaBiIeHus nmonydeHHbIX pe3yinbTaToB (I[1K-10); roTOBHOCTHIO HCTIONB30BATH COBPEMEHHBIE
MH(POPMAaLIMOHHbIE TEXHOJIOTUU B CBOEH MpOo(ecCHOHAIBHOM 00JIacTH, B TOM 4ucie 0a3bl JaH-
HBIX U MaKeThl MpUKiIaaHbIx nporpamm (ITK-11);

3Hnams. COBpEMEHHbIE Hay4HbIE JOCTH)KEHHUS U NMEepCHEeKTHBHbIE HANpaBiIeHUs padoT B objgacTu
OMOTEXHOJOTMH, CTaTUCTUYECKUE METO/bl 00paObOTKM IKCHEPUMEHTANbHBIX PE3yJIbTaTOB, CO-
BpPEMEHHbBIE METO/1bl OMOTEXHOJIIOTUYECKUX UCCIIEIOBaHU,

Ymems: npuUMeHSTh 3HaHUS, [TOJIyY€HHBIE IPYU U3yYEHUH €CTECTBEHHOHAYUHBIX M CHEIHMaIbHBIX
JTUCITUILINH, JJI pelieHnus pyHIaMeHTaIbHBIX U MPUKIAIHBIX 33/1a4 B 00J1aCTH OMOTEXHOJIOTHH,
dbopMynupoBaTh LIETU U 33/JaYd HAYYHOTO HCCIIEOBaHMS, IPOBOJAUTH 00pabOTKY pe3ylbTaToB
HKCIEPUMEHTA, OLEHUBATh MOTPELUIHOCTH, aHAIM3UPOBATh, MHTEPIIPETUPOBATh U 00001IIaTh pe-
3yJIbTaThl HAYYHOT'O UCCJIEI0BAaHUS, IPEJICTABIISTh MOJIYyYeHHbIE PE3YIbTaThl HAYYHOTO HCCIIE0-
BaHMs B BUJIE HAYYHOTO JOKJIa/1a U MPE3eHTAIIHi;

Bnademw: HaBbIKaMU TUJIAaHUPOBAHUS M IPOBEJCHUS HAyYHBIX HMCCIIEeI0OBaHUI B o0iactu OnoTex-
HOJIOTMH, HaBbIKaMU paboThl ¢ HAYYHO-TEXHUYECKOH, CIIPAaBOYHON JIUTEPATYPOH U 3JIEKTPOHHBI-
MU pecypcamu.

3.Kpartkoe cogepxanue JuCUMIIIHHBI
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locynapcTBeHHass UTOrOBasi aTTecTalvs OOyJarommxcs B (opme 3aluThl BBITYCKHON
KBATH(UKAIMOHHONW pPabOThl TPOBOJIUTCS TOCYAAPCTBEHHOW JK3aMEHAITMOHHOW KOMHCCHUEH
(I'2K).

3ammTa BBITYCKHONH KBAIM(PUKAIIMOHHON pabOTHI SABISETCS 00s3aTEIbHON MPOIEAypOi
UTOTOBOW TOCYAApCTBEHHOM aTTECTAllMU CTYICHTOB BBHICIINX YYEOHBIX 3aBElICHUH, 3aBepIIaio-
nux oOydeHue MO HaIpaBJICHUIO MOATrOTOBKM OakanaBpuaTta. OHa MPOBOAMUTCS MyOJUYHO HA
oTkpbIToM 3acefannu [ DK cormacHo yTBEpKIECHHOMY JeKaHATOM IpaduKy, Ha KOTOPOM MOTYT
IIPUCYTCTBOBATh BCE JKEJIAIOIIHE.

Marepuaisl, IpeicTaBiseMble K 3aIIUTe:

BBIITYCKHAs KBaTu(UKaImoOHHas paboTa (MOSCHUTEIbHAS 3aITUCKa);

3aJjaHue Ha BeinoaHeHue BKP;

oT3bIB pykoBoauteiis BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaTovHblil MaTepua), MOANNCAHHAsA PYKOBOAUTENIEM;

JOKJIa.

B 3amaun I'OK BXOIAT BBISBICHHE MOATOTOBICHHOCTH CTYJEHTa K MPOdeCcCHOHATBHOMN
JIESATEILHOCTH U MPUHSITHE PEIICHHS O BO3MOXKHOCTH MPUCBOCHHS €My KBadu(uKaiuu «Oaka-
JaBp».

Pemenue o npucyxaeHun BBITYCKHUKY KBaTU(UKAIIUK «OaKagaBp» MPUHUMAETCS Ha 3a-
cenanuu ['OK npocThiM OONBUIMHCTBOM MPU OTKPHITOM T'OJIOCOBAHUU YJIEHOB KOMHCCUU Ha OC-
HOBAaHUU PE3YyJIbTATOB UTOTOBBIX HCHBITAHWNA. Pe3ylnbTaThl OMpenesnsitoTcsl OLCHKAMU «OTJIMY-
HO», «XOPOLLIO0Y, «YJOBIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHO.

OOyuaromuiics UMeeT MpaBo M0/1aTh B ale/UISIIMOHHYI0 KOMUCCHIO alleJUISLUI0 O Hapy-
LIEHUH, 10 €r0 MHEHHIO, YCTAHOBIIEHHOM ITPOLIETYPhI 3aLUTHI.

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU

['ocynmapcTBeHHass UTOTOBasi aTTECTAalMsI IPOXOIUT B 8§ ceMecTpe Ha 0a3e 3HAHUM, MOTY-
YEHHBIX CTY/EHTaMU NpU U3Y4EeHUU AUcUMILINH HanpasieHus 19.03.01 «buorexHomaorus».

KounTponb 3nanuii 00ydaromuxcsi, ToJy4eHHBIX IPU OCBOCHHH OCHOBHOM 00pa3oBaTeib-
HOW TIPOTPaMMBI, OCYIIECTBIIICTCS B ()OpME 3aIUTHI BHITYCKHON KBATM(DUKAIIMOHHOW paOOThI U
MPUCBOCHUS KBaTM(UKALIUU «OaKamaBpy».

Bunsl yueOHoI paboThI B 3auer- B akanem.
HBIX €U~ Jacax
HUIaX
OO11ast TPyA0EMKOCTh MPAKTUKU 110 YIeOHOMY IUIaHY 6 216
Bua xortpons: 3amura BKP na 3acenanun 'OK — —

AHHOTanus pado4yeil NporpaMmMsl AMcHMIIMHBI «['paknanckas 3ammra B Ype3BbIMAHHBIX
curtyamusax» (O®T/.1)

1.eas aucumniauHbl «['paxaaHckas 3alyTa B Ype3BbIUANHBIX CUTYalUAX» - TOJATOTO-
BUTh OOY4YalolIErocs K OCMBICIEHHBIM IMPAKTUYECKUM JEUCTBUAM IO OOECIEUEHHUIO0 CBOEH
0€30IaCHOCTH M 3allUThl B YCJIOBUSX BO3HUKHOBEHHS YpPE3BBIYAHHON CUTyallud MPHUPOIHOTO
WM TEXHOTEHHOI'O XapakTepa.

2.B pe3yabTare M3y4eHHMs AUCHHUILVIMHBI 00y4YaIOUIMICSA MO NMporpaMme 0akajaB-
puaTa J0JiKeH: 00J1ajaTh CIEAYIOIMMU KOMIETEHIIUSIMHI: TOTOBHOCTBIO MOJIb30BATHCS OCHOB-
HBIMHM METOJaMH 3aLUTHI IPOU3BOJICTBEHHOIO NIEPCOHANIA U HACEJIEHUS OT BO3MOXKHBIX IOCIIEA-
CTBH aBapuii, karacTpod, cruxuitHbix OeactBuii (OK-9); cmocoOHOCTRIO 0OeCreunBaTh BbI-
MOJTHEHUE MPaBUJI TEXHUKU 0€30MacHOCTH, IPOU3BOJCTBEHHON CaHUTapuH, OXapHOoW Oe3zomac-
HOCTH M OXPaHbI Tpy/a (TIK-4);
3namyb: XapaKTEPUCTHKU MPUPOAHBIX U TEXHOTEHHBIX aBapuil, KaTacTpod Ha pagHalllOHHO U
XUMHYECKH OIMAacCHBIX 00BEKTax, Mmopaxkarouue (hakTopbl APYTUX OMACHOCTEH; OCHOBBI BO3/CH-
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CTBHSI OTACHBIX (DAKTOPOB YPE3BbIUANHBIX CUTYaIlMi Ha YeJIOBEKa M MPUPOJHYIO Cpeny, JOIycC-
TUMbIE MpeJeNibHble KPUTEPUU HETaTUBHOIO BO3AEUCTBHUS; MEpbl O€30MacCHOrO MOBEACHUS MpU
peObIBaHUM B paiioHax (30HAX) M0KAPOB, PAJIMOAKTUBHOIO U XMMHUYECKOI'O 3arps3HEHUS; CIIO-
coObI U Cpe/ICTBA 3alIUTHl YEIOBEKAa OT BO3ICHCTBHS MOpa)xKaromuXx (PakTOPOB UYpe3BBIYANHBIX
CUTYalluil IPUPOIHOTO U TEXHOICHHOI'O XapaKTepa.

Ymems: ncnonb3oBaTh MHIMBUAYAIbHBIE CPEICTBA 3AIUTHI OPTaHOB JbIXAHUS, KOKH, MEIULINH-
CKHE I CaMO3allUThl U OKa3aHMs ITOMOIIY JAPYTUM JIIOJAM; IPUMEHATH IEPBUYHBIE CPEICTBA
MOKapOTYIIEHUS JJIs JOKAIM3allUuK U TYUICHHUS MOoXapa, BO3HUKILIETO B aynuTopuu (JlabopaTo-
pHUM); TPAMOTHO HaxXOJUTh CHOCOOBI M MApHIPYyThl SKCTPEHHOM 3BaKyallMd U3 paiioHa (30HBI)
Ype3BbIYAITHOW CUTYallMu; OKa3bIBaTh ce0e U JPYTrUM MOCTPaJaBIIUM MEAUIMHCKYIO TOMOMIb C
UCTIOJIb30BaHUEM TAOETIBHBIX U TMOJAPYYHBIX MEAUIIMHCKUX CPEICTB.

Braoemyw: npuémamu npoBeieHUs YaCTUYHONW CaHUTApHOW 0OpabOTKHU MpHU BBIXOJIE U3 PailiOHOB
(30H) paAMOAKTUBHOIO U XUMHUUYECKOTO 3arpsi3HEHUS; IpUEMaMH OKa3aHMs IEPBON MOMOILH I10-
CTpa/IaBIIMM Ha MOXKape.

3.Kpartkoe cogepxanue 1uCUMIIHHBI

Tema 1. I'pasrxcoanckan 3auwguma HacejieHus om upe3eviuainovix cumyayuii. Komiiekc mepo-
HOPUATUNA TPaKIAHCKOM 3alUThl HACEIEHMsI OT 4Ype3BbIYalHBIX cUTyanui. OpraHusanus rpax-
JTAHCKOW 3alIUThl MepcoHana B yHUBepcutere. @OpMUPOBAHMS YHUBEPCUTETA AJI MPOBEICHUS
aBapHilHO-criacaTeIbHbIX padoT.

Tema 2. Onacnocmu npupoonozo xapaxmepa. VICTOUHUKY Ype3BbIYANHBIX CUTYallUd IPUPOI-
Horo xapakrepa. [loapasnenenue ype3BplUaiiHbIX CUTYallMi IPUPOIHOTO XapaKTepa 10 MacITa-
Oam.

Tema 3. Onacnocmu mexHozenHo20 xapakmepa. VICTOUHUKY Ype3BbIYaHBIX CUTYaIH TEXHO-
TEeHHOT0 XapakTepa. PaguaionHo, XUMUYEeCKH, B3PBIBO-, TI0KAPO- OMACHBIE OOBEKTHI MPOMBIIII-
JICHHOCTH.

Tema 4. Cpeocmea unousuodyanvHoit 3aujumosl yenogeka. CpeacTBa 3alUThl OPraHoOB JbIXa-
HUS: IPOTUBOTa3bl ((pUIBTPYIOIIHE, TOTOTHUTEIBHBIE TATPOHBI K HAM), PECITUPATOPHI, aBapHii-
HbIe cpencTBa. CpencTBa 3alUThl KOXKH: H30JUPYIOLIET0 U (GUIBTPYIOIIETO THIIA.

Tema 5. Iloxncapnasa de3onacnocmp. CocTosiHHE 00BEKTa SKOHOMHUKH, XapaKTepU3yeMoe BO3-
MO>XHOCTBIO MPEIOTBPAICHUS BO3HUKHOBEHUSI U Pa3BUTHUA IOXKapa, a TAKXKe BO3ACHCTBUSA Ha
mofieil onacHbIX (hakTOpoB moxapa. Jlokanuzanus U TyuieHue noskapa. IlepBuunbie cpencTsa
MOKapOTYIIEHUsI U MpaBuia oOpamieHus ¢ HUMH. JleiicTBUs 00y4aeMbIX MPH BO3SHUKHOBEHUU
no’kapa B ayAuTOpuu (J1abopaTopumn).

Tema 6. Meduyunckue cpeocmea 3aujumol uenoéeka. MenUIMHCKHE MEPONIPUATHUSA 10 3aLIUTE
HACeJIEHUsl HAIPaBJIEHHBIX Ha MPEJOTBpAIICHHE WM OcjablieHHue MOpakalolluX BO3AEUCTBUIN
Ype3BblYaiHONW cuTyanuu. [lakeTsl MHIMBHAYalIbHbIE NEPEBA30YHBIE. ANTEUKU WUHIAUBUIYAIb-
Hble. THAMBUyalIbHBIE TIPOTUBOXUMHUYECKHE TAKETHI.

Tema 7. Oxazanue nepeoit MeOUUUHCKOU NOMOWU NPU 0HCO2AX, PAHEHUAX, 3APAIHCCHUAX.
MeponpusTusi 0 OKa3aHUIO0 NEPBOM MEIUIIMHCKOW MOMOIIM MOCTPAJAABIIMM B YPE3BBIYANMHOMN
cutyanuu. llepBas MeaunuHCcKas MOMOLIb IPU OXKOTax, MeperomMax, paHEHUsIX, paJualliOHHbIX
U XUMHUYECKUX NMOopakeHusX. Paguanyionnas npopuiakTika.

Tema 8. /leiicmeus odyuaemvix ¢ yciosus upe3guluaiHplX CUMYaAuuil nPUPOOHO20 U MeEXHO-
2eHno20 xapaxkmepa. llpu Bo3HuUKHOBeHUM mnoxapa. [lo curnHany u uHpOpManuu AEKypHO-
JUCTIETYEPCKON CTYKObl ~ YHHBEpPCHUTETa O MPEJICTOALIEM PAJAMOAKTHBHOM (XMMHYECKOM) 3a-
IPSI3HEHUH BO3/YIIHOTO MPOCTPAHCTBA U TEPPUTOPUN YHUBEPCUTETA.

Tema 9. Ixcmpennasa reaKyayusa oodyuaemvlx u3 pailona (30Hvl) Upe3eLIYAUHON CUMYAUUU
HPUPOOHO020 U MexHo2eHHo020 xapakmepa. OTnoBeleHre 1 HHOOPMHUPOBaHHUE O Ype3BbIYAITHON
cutyauuud. OpraHu30BaHHBIM BBIXOJ 0OydaeMbIX W3 30HBI 3aJbIMJICHUS M Moxkapa. OpraHuszo-
BaHHBIM BBIXOJ U3 30HBI (paiioHa) paJinOaKTUBHOI0, XMMHUECKOI'0 3arpsi3HEHUS C MPOBEJACHUEM
YaCTUYHOW CaHUTApHOI 00pabOTKH JHO/IEH.

4.00beM yueOHO#H THCHUITUHBI

Busl yaeOHOM paboTh |3au.en. | Ax. uac.
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O01as TPyA0eMKOCTh THCHUIIHHBI N0 Y4eOHOMY IJIAHY 1,0 36
AYIUTOpPHBbIE 3aHATHUS: 0,5 18
Jlexmn (Jlek) 0,5 18
[Ipaktuueckue 3austus (I113)

CamocrositesibHas padora (CP): 0,5 18
CaMocCTOsITeIbHOE N3YUYCHHUE Pa3/IesIOB AUCITUTIINHBI 0,5 18
Buabl KOHTpOJIA:

3a4€T ¢ OLeHKOoM + +
IloAroToBKAa K 3K3aMeHY -

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«JlenoBbie kommyHukanum» (OT.2)

1. Heab qucuunmiMHbl — GOpMUPOBAaHUE LEIOCTHOTO U CUCTEMHOI'O MOHUMaHUs (QyHK-
U, PO U NPUHIHIOB 3(PPEKTUBHON KOMMYHUKALUU Y OyAyIIUX CIEIHATUCTOB B UX IpaK-
TUYECKOM JeATeNpbHOCTH. JlucuMIuiMHa NmOMOraeT NpHUBUTH HEOOXOAMMBIE IIpaBHUiIA JIE€IOBOU
STUKH U HOPM MOBEJCHHS, IPUHATHIX B TPOPECCHOHATLHOM COOOIIECTBE.

2. B pe3yabTare M3y4eHUsl TUCHMILIMHBI CTYJAEHT JOJKeH: 001agaTh CIEAYIOIIUMU
KOMIETEHIMSIMU: CIIOCOOHOCTBIO K KOMMYHHMKAllMM B YCTHOM M MHCbMEHHOM (popmax Ha pyc-
CKOM M MHOCTPAaHHOM f3bIKax Ul PEIICHUs 3a7a4 MEXINYHOCTHOTO U MEXKYJBTYPHOTO B3au-
moaeiicTBus (OK-5); ciocoOHOCTBIO paboTaTh B KOJJIEKTHBE, TOJIEPAHTHO BOCIIPUHUMATDH COLIM-
aJIbHBIE, 3THUYECKUE, KOH(pEeCCHOHaIbHbIE U KYIbTypHbIEe pazauuus (OK-6), cmocoGHOCThIO pa-
0oTaTh C HAYYHO-TEXHUYECKOM HMH(OpMalMel, UCIO0Ib30BaTh OTEUECTBEHHBIN U 3apyOEKHBII
ombIT B ipodeccronanbHoi aestensaoctu (ITK-8);
3nams.: TEOPETUYECKHE OCHOBbI KOMMYHHUKAIIMOHHOI'O IPOIIECCa B OPraHU3alMK; OCHOBBI pede-
BOM M HeBepOaIbHON KYJIbTYpbI J€I0BOI0 OOLIEHMSI; OCHOBBI IICUXOJIOI'MH MEXJIMYHOCTHBIX OT-
HOILIEHUI B KOJJIEKTUBE; HPABCTBEHHbIE OCHOBBI OOIIEHUS B IPO(eCcCHOHAIBHOM cpefie, STUKY U
3TUKETHbIE (DOPMBI JIETIOBOM KOMMYHUKALIUH.

Ymems: xateropuanbHblii ammapar, OCHOBHbIE 3aKOHbl T'YMaHMTApHBIX COLIMAJIBHBIX HAyK B
npodecCHOHATIBHOMN JeSITeNbHOCTH; BRIOMPATh NPABUIIbHYIO CTPATETUIO MTOBEICHUS C JICIOBBIMU
napTHEpamMH B IIPOLIECCE IIEPErOBOPOB; UCIIONb30BaTh 3TUUECKUE IIPABUIIA U AITUKETHBIC TPUEMBbI
KOMMYHHUKaTUBHOW KYJIbTYPBI.

Braoemyu: HaBbIKaMU MyOJIMYHON peyun, apryMeHTalluH, BEIEHNS JUCKYCCUN; HAaBbIKAMHU OpraHu-
3alliU U TPOBEJICHUS JICIOBBIX Oecel] U MEePEroBOPOB B OOLIEHUHU C II€NbI0 TOCTPOEHUS B3aUMO-
BBITO/IHBIX NMAPTHEPCKUX OTHOLIEHMI; METO/IaMU KOMIIETEHTHOM padOThl C JOKYMEHTaMH, TeJle-
¢doHOM, (hakcOM, OPTTEXHUKOM, KOMITBIOTEPOM, BECTH JICIIOBYIO IEPEMHUCKY.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Bsenenue.

[enu, 3agaun u cTpykTypa Kypca. OCHOBHBIE OHATHUS, ONIPEIEICHUSI, TEPMUHOJIOTHSL.

Mooynw 1. IIcuxonocuueckue 0COOEHHOCHIU MEHCTUYHOCHIHBIX KOMMYHUKAYUTL

XapakTepucTuka u cojiepkanue oouenus. CTpyktypa obmeHus. TUIbl MeXINYHOCTHBIX
KoMMyHHKaluid. [lepuentuBHas cTopoHa OOLIEHMS: Kak JIFOJUM BOCHPHUHUMAIOT JpYr Apyra.
[TpunuMnel GopmMupoBanus neporo BnevariaeHus. OcoOeHHOCTH MOHUMAHHUS B IIPOLECCE KOM-
MyHukaiuu. [Icuxonorus noBeaeHus yesloBeka B mpolecce KoMMyHUKanuu. [IpuHnunst a¢dex-
THUBHOT'O OOIIECHUS.

Xapakrepuctuka (GopM U CpeACTB KOMMYHHUKAIMI B KOMITaHUSAX: BepOanbHas U HEBEp-
OanbHas GOpMbI; TPAAUIIMOHHBIE CpeACTBa BepOaIbHOW KOMMYHUKALMU (BHYTPEHHUE JOKYMEH-
Thl, CIIPAaBOYHHMKH, MH(POPMALMOHHbIE BECTHHMKH, DJIEKTPOHHAs MOYTa, 0a3bl JaHHBIX M Jp.).
KoMMyHHKaIIMOHHBIE CTHUIIM U POJIM YYaCTHUKOB KOMMYHHKAIIMOHHOTO MpoIiecca.

Mooyns 2. Ilyénuunoe evicmyniienue u npezeHmayus nepeo ayoumopuei

Crneunduka 1 TUIBI BBICTYIUIEHUH nepen ayauTopueil. OcoOeHHOCTH HEKOTOPHIX BHUJIOB

BBICTYIUIEHUH niepen ayautopueil. IloaroroBka k BbicTyruieHHto. Kak 3aBoeBaTh UM yCHUIIMTH
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BHUMaHUeE ciymiareneil. Puropuka m apryMmeHTanusi B myOJTUYHOM BHICTYIUICHHH. CTHIIB pPeyu.
HesepOanbHble cpeicTBa KOMMYHUKAIIMK B MTyOJIMYHOMN pedH.

OcHoBHBIE 3Tanbl MOJATOTOBKH Tpe3eHTanuu. Pa3paboTka ClialijjoB Ui MPEe3EHTAIIHH.
[IpoBeneHue npe3eHTanuu.

Mooyne 3. Memoouka u makmuka npogeoenus 0ea10601l 6ecedvl U coeuianus

JlenoBoii pa3roBop Kak ocodasi pa3HOBUAHOCTh YCTHOU peyH, L[EIEeBble YCTAHOBKU PEUH.
[To3unuu ciymaromiero u ropopsmero. OcHOBHbIE TpeOOBaHUS K JEIOBOMY pasroBopy. Puro-
PUYECKUN MHCTPYMEHTAPUM JeI0BOM peur. TexHuka U 3TukeT peur. OCOOCHHOCTH YCTHOM Jie-
JIOBOM peuu: Mpe3eHTalusl, MOHOJIOT, AUAJIOT, HHTEPBBIO.

Oransl IpOBeJEHUS J1e10BOi Oecenbl. Posib MOATrOTOBUTENBHBIX MEPONPUSATUI B yCIIEIII-
HOM TpoBelneHHH JenoBoi Oecenpl. Hauamo Oecenpl, MHPOPMHUPOBAHUE MPHCYTCTBYIOIIUX,
000CHOBaHUE BbIIBUTAEMBIX OJIOKEHUH, 3aBepIlIeHIE Oece/Ibl.

[loaroroBuTenbHBIE MEPONPUATHS K MEPEroBOpHOMY mpoueccy. [lopsnok nposeneHus
MEepPEeroBOpHOro mpoiecca. TexHUKa U TaKTHKA BEJCHUS JEJIOBBIX MeperoBopoB. GopMynnpoBKa
1eNielt ¥ peiesioB Nepe] HayaloM MeperoBOpHOro npoiecca. Benenue neperoBopos B HeOmaro-
MNPUATHBIX CUTYalUsIX — KOHTPOJIb 3a sMouusiMu. CTUiIM BeAeHUsI AeT0BBIX neperoBopos. [loio-
KEHHE COOECeIHMKA 3a CTOJIOM. Pa3nuyHbIe TUIBI MMOBEICHUS MMapTHEPOB Ha neperoBopax. Ko-
I/1a ¥ KaK 3aBepIlIaTh MepEeroBOphI.

[loaroroBka K MmpoBeJeHUIO J1e10BOro cosemanus. [Ipouecc nposeneHust 1€10BOro co-
Belanus. Beibop ctuns mpoBeneHus coBemanus. OpraHusanusi U BeleHUe auckyccuil. Poib
PYKOBOJUTENS U PSJIOBOTO YYaCTHUKA JEJIOBOTO COBEIIAHUA. 3aBEpIICHUE JIEJI0OBOIO COBEIa-
HUSL.

OcCHOBHBbIE JIOTUYECKUE 3aKOHBI M UX NPUMEHEHHE B JEJ0BON peuu. Teopus aprymeHTa-
UU. YMO3aKII0YeHHe U HUCKYCCTBO paccyxkiaeHus. Jlornueckue npasuna aprymenrtanuu. Cro-
coObl OIIPOBEPKEHHUS JJOBOJIOB OIIIIOHEHTA.

Coznanue «OnaronpusITHOTO MCUXOJIOTHYECKOro KinMaTay. M3ydeHne BHyTpEeHHEro co-
CTOSIHUSI cOOECeTHUKA 10 IoJI0cy. Y MEHHUE CIIYIIaTh cOOECEeHIKA KaK IICUXOJOTHYECKUI TpueM.
TexHHKa TTOCTAaHOBKM BOIIPOCOB U OTBETOB Ha HUX. [loBeneHue ¢ cobeceHUKaMH Pa3IUYHBIX
NICUXOJIOTMYecKUX TUIOB. Heltpanu3zanus 3amedyanuii codeceHUKa.

Tunsl pykonoxaTuii. KecTsl Kak mokazaTelu BHYTPEHHETO COCTOSHUS COOECEIHHKOB.
TpakToBKa B3rJIs10B 1 MUMUKH Jinla. HeBepOanbHble cpeficTBa MOBBILIEHHUS JIEIOBOTO CTaTyca.
Curnansl oOMaHa, CUTHAIIBI COOCTBEHHOCTH, 30HAIBHOCTD.

Mooynye 4. /lenosaa nepenucka u pazco6op no menegony Kax popmul 0e1066IxX KOMMYHUKA-
uui

W3 ucropun craHoBieHus aenoBoi nepenucku. Kiaccudukanus 1e10BOH NEPENUCKH.
Crtpykrypa u oopmiieHue 1enoBoro nucbma. CTHIIb U SI3BIK JIEN0BO mepenucku. Jlemosas me-
penucka o MEeKTPOHHON ouTe. DTUKETHbIE HOPMBI J€JI0BOM MEPENUCKH.

Crnenunduka TenedoHHOTO OOILIEHUS U TIOJTOTOBKA K TeJaedOoHHBIM nieperoBopam. [IpaBu-
Ja BE€JCHUs JAe0BOro Tene)OHHOro pa3roBopa, Korjaa 3BoHaT Bawm. [IpaBuia BeeHus 1e10Boro
Tese()OHHOTO pa3roBopa, Korja 3BoHUTE Bbl. BeiOop TeXHUKH MpoBeeHHs AET0BOT0 TenedoH-
HOTO pasroBopa. [IpuHIMMBI panMoHANH3alUK TeIe()OHHOTO OOIICHHS. ABTOOTBETYMK U MO-
OUIIBHBIN TenedoH.

Mooynb 5. Kommynukayuu 6 KOHIUKMHBIX CUmMyayuax

Buner xordnukToB. [Ipuunbbl KOHPIUKTOB. OYHKINK KOHPIUKTOB. BO3HUKHOBEHUE U
pa3BuTHe KOHMIUKTOB. AHaN3 KOHQIUKTOB. CriocoOsl pazpemieHus: KoHGIUKToB. OcoOeHHO-
CTH TIOBEJICHUS B KOH(IMKTHBIX CUTyalusx. [ICHXOTeXHOIOTUM BO3JICHCTBUS HA OMNIOHEHTA B
KOH(MIMKTHBIX cuTyanusx. OCOOEHHOCTH ynpaBlieHUs KOHQIIMKTaMU B opranu3anusx. J(uarao-
CTHKa UCKaXEHHUS MHQPOpMAIMK MapTHEPOM B Tpolecce Ou3Hec-koMMyHUKanuid. [lokazarenu
HEUCKPEHHOCTH YeJIoBeKa, HabJlto1aeMble B Ipoliecce OOIICHHUS.

Mooynb 6. Imuka u ymuKem 0e106b1X KOMMYHUKAYUTL
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CraHOBJIEHHE 3TUKU JIENOBBIX KOMMYHHUKaIM. [IpoTuBOpeure Mexy 3TUKONW U Ou3He-
COM B JICJIOBBIX KOMMYHHUKAIUAX. DTUYECKHE IPUHIMIIBI JEJIOBBIX KOMMYHHUKAIMA. DTHKa OU3-
Heca.

OTHYecKue OCHOBBI NMPO(ECcCUOHAIBbHONW AeaTenbHOCTH. OCHOBBI JIE€JIOBOTO 3THKETA:
[IpEJICTaBIEHNE, 3HAKOMCTBO, OZEK/a JI€JI0OBOI0 MY>KUMHBI U JIEJIOBOM JKEHIIMHBI, IIpaBUja 1o-
BEJICHMS 3a CTOJIOM, KJIFOYEBbIE paBuiIa 3TuKeTa. IIcuxonorus nsera.

[IporokonbHbie MeponpusaTus. ConepikaHue U Ha3HAYEHHWE BU3UTHBIX KapTOyeK, Iojap-
KH, CYBEHUDBI, TOCTbI. IIpoTOKONIBHAS cily)k0a M HOPSIOK BEAEHUS MPOTOKOIBHBIX MEPOIpPHUsi-
THIA.

HaunonaneHble cTHIIM BEAEHUS MEPErOBOPOB: aMEPUKAHCKHUM, AHTJIMHCKUM, SIIOHCKHM,
HEMELKH, (paHiy3ckuii, apaOckuii, kuTtaiickuii u ap. HannonampHble 0COOEHHOCTH HEBEp-
6anbHOrO 001IEHMs. Poccuiickuii CTUiIb BeIEHUs ET0BBIX 1eperoBopoB. OCHOBHbIE IPOOIEMbI
MEXKYJIBTYPHOTO OOIICHUSI.

4. O0beM y4eOHO TUCHMIIUHBI:

Bupl yueGHOM paboTh Bcero 3-uii cemectp 4-p1ii cemecTp
Bzauer- | Baka- | B3auer- | Baka- | Bzauer- | B aka-
HBIX CIH- JIEM. HBIX €/IU- JIEM. HBIX CAU- | JIEM.
HHIIaX yacax HMIIAX gacax HHUIIaX gacax
OO0mast Tpy10eMKOCTh 4,0 144 2,0 72 2,0 72
AMCUHMILINHBI M0 Y4eOHO-
MY ILIAHY
AyIUTOpPHBbIE 3aHATHSA: 4,0 144 1,0 36 1,0 36
Jlexuunu (Jlek) - -
[IpakTrueckue 3aHATUS 2,0 72 1,0 36 1,0 36
(I13)
CamocTrosiTesbHasi padora 2,0 72 1,0 36 1,0 36
(CP):
[ToaroroBka K mpakTuye- 2,0 72 1,0 36 1,0 36
CKUM 3aHSATHIM
Bua konTpoJs: 3adeT ¢ OEHKOH 3adeT ¢ OLEHKOM
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