1. Heabr0 AMCHUIUIMHBI sBISeTCS (OPMHPOBAHHWE Yy OOYYAIONIMXCS KOMIETEHIMH |
yOIyONeHHBIX 3HAaHUW B OOJIACTH METOAOJOTMH XUMHHU C YYETOM HOBEWIIMX TEHICHIHH
pa3BUTHs (PU3MKO-XUMHUYECKUX METOJIOB UCCIICIOBAHUS.

2. B pesyabrare M3y4yeHHsl NTUCHHUILUIMHBI O00Yy4YAIOUIMIICA MO NporpaMMe MarucTpaTrypbl
JHOJIKEH:

Obnaoams cnenyromumu o6mekynbTypHbiMa (OK) u obmenpodeccnonansubivu (OI1TK)

KOMIIETEHIUSMHU:

— COCOOHOCTBIO K a0CTPaKTHOMY MBIIIJICHUIO, aHaIu3y, cuHTe3y (OK-1);

— TOTOBHOCTBIO K CaMOpAa3BUTHIO, CaMOpEaIU3allMy, HCIOIb30BAaHUI TBOPYECKOTO
noteHuana (OK-3);

— CIIOCOOHOCTBIO COBEpPILICHCTBOBaTb M pa3BUBAaTh CBOW HHTEIUIEKTYyaJbHBIA U
OOIIEKYIbTYpHBI ypOBEHb, IOJydyaTh 3HAHHS B 00JACTH COBPEMEHHBIX MPOOJIEM HAYyKH,
TEXHUKHU U TEXHOJIOTUH, TYMAaHUTAPHBIX, COLIMATIBHBIX U 3KOHOMHUYeCKUX Hayk (OK-4);

— CMOCOOHOCTHIO K MPO(EeCCHOHAIIEHOMY POCTY, K CAMOCTOSITEIIHBHOMY O0yUEHUIO HOBBIM
METOZaM HCCIIEAOBAaHMs, K W3MEHEHHMI0O HAYyYHOTO M HAy4YHO-IPOM3BOJACTBEHHOTO MPOQUII
cBoelt mpodeccuonanbHoi aearensHoctu (OK-5);

— CHOCOOHOCTBIO Ha TPAKTHUKE HCIIONB30BaTh YMEHUS M HAaBBIKM B OpraHU3aluu
HCCIIEI0BATENLCKUX U MIPOEKTHBIX paboT, B ynpasieHuH KosuiekTuBoM (OK-7);

CIOCOOHOCTBIO HAXOJUTh TBOPUECKUE PEIICHUS COLMATBHBIX U MPO(ECCHOHANBHBIX 3334,
TrOTOBHOCTB K MIPUHSATHIO HEcTaHAApTHBIX pemeHuit (OK-8);

— TOTOBHOCTBIO K HCIIOJIb30BAHHIO METOJOB MAaTEMaTHUYECKOIO MOJEINPOBAHUS
MaTEPUAJIOB M TEXHOJIOTMYECKHUX IIPOLECCOB, K TEOPETUUECKOMY aHAJIN3Y U IKCIEPUMEHTAIbHON
nposepke TeopeTnueckux runotes (OIIK-4);

3uamo:

— COBPEMEHHbIE KOHLIEIIIUHU KIACCUUECKON M CTaATUCTUUECKON TEPMOINHAMUKH
— COBPEMEHHBIE KOHLIETILIUU TEOPUH PACTBOPOB JIEKTPOIUTOB U HERJIEKTPOIUTOB
— COBPEMEHHBIE KOHLIETILIUN TEOPUH XUMUYECKOW KMHETUKH
Ymems:
— UCIOJIb30BaTh COBPEMEHHBIE TEOPETHUECKHE MpPEACTaBICHUS (U3NYECKOW XUMHUH B
IUTAHUPOBAHUM SKCIIEPUMEHTA
Bnaoemy:
— COBPEMEHHBIMH TEOPETUUECKUMU U SKCIIEPUMEHTAIILHBIMU METOIaMU XUMHUH.
3. KpaTkoe conep:kanue IHCHUIIHHBI:

TepmoaunamMuueckue GpyHKIUH, IEPBBIA U BTOPOH 3aKOHBI TepMoauHamMukH. Kamopuueckoe
YpaBHEHUE COCTOsIHME. TepMHYecKoe YpaBHEHMsS COCTOSAHMU. MeETOoabl TEOpEeTUYECKOIO
OINUCAHMUS TEMIIEPATypHOU 3aBHCHUMOCTH TEIUIOEMKOCTH U CIIOCOOBI €€ SKCIEPUMEHTAIHLHOIO
yCTaHOBJICHHA. Y paBHEHHS cocTosiHUSA. OOIIMe TEOPETHIECKHUE COOTHOIICHHUS TEPMOIMHAMHKH.

Oproauueckas runore3a. YpaBHeHue bonbnmMana. Knaccuueckast cratuctuka Makcseiia-
bonbumana. KsanroBas cratuctuka bosze-OiHmreliHa u  @epmu-/upaka. Cymmbl 10
COCTOSIHUSIM. Y4YeT IOCTYMaTeNbHOro, KoJeOaTeNbHOT0 M BpAIIaTeNIbHOrO IBMKEHUH. CBs3b
TEPMOJMHAMHUYECKUX (DYHKIUMH M CyMM IO COCTOSIHMAM. PacdeT KOHCTaHTBI PaBHOBECHS.
Teopernueckuit pacueT TePMOAMHAMUYECKUX (DYHKIMIA SIS pa3TUYHBIX CUCTEM.

Oynkuun cMmemieHus. CBONCTBA WACATIBHBIX U IPENENbHO Pa30aBICHHBIX PAaCTBOPOB.
MeTtoa akTUBHOCTEH B TEOPHH PACTBOPOB M CHOCOOBI MX 3KCIIEPUMEHTAILHOTO OIpPECIICHHS.
PerynspHble u arepmudeckue pacTBOpbl. YpaBHeHue Ban Jlaapa. Ypasnenue Mapryieca.
Teopuss T'mnpaeOpanga — Cxatuapma. Teopuss Bumbcona. Teopuss ®nopu — Xarrusca.
[TpobnemaTrka eAMHON TEOPHU PACTBOPOB.

OHeprus conbBataunu MoHOB. Teopust bopHa. Teopus Ban-Apkens. YueT MEXHOHHOTIO
B3auMojeiicTBus: ypaBHeHue Ilyaccona — Bombumana, teopusi [lebass — XIOKKens, Teopus
ITutnepa. CraTtucTuueckas TEOpUs PacTBOPOB 3JIEKTPOJIMTOB. Accolyalus HOHOB: TEOpUHU
brepyma, Teopuss ®dyocca. Teopernueckuid pacdyeT KOHCTAHT JMCCOLMALMH. TeopeTHdecKuit
pacyeT  KOHIIGHTPALMOHHOW  3aBUCUMOCTH  KO3(puIMEeHTa  aKTUBHOCTH.  MeTOJbI

11



JKCIIEPUMEHTAILHOIO OINPECIICHNUs] aKTUBHOCTEM JIEKTPOJIUTOB U UX KOHCTAHT JAMCCOLIMALIMM.
Teopus snexrponpoBogHocTH [ebas — Xtokkens — Ouzarepa. MeTos1 KOHIYKTOMETPHH.
Metononorust popManbHONW KHHETUKH, €€ HHTEpIpETalys U orpaHrnueHus. Meromonorus
IIOMCKA COOTBETCTBUS IIOCTYJHUPYEMOIO MEXaHU3Ma M KOHLIEHTPALMOHHO-TEMIIEPATyPHOU
3aBUCUMOCTH CKopocTu peakuuu. JuddepeHunanbupie ypaBHEHUS Ui CIOXKHBIX PEaKIH,
METOABl WX WHTETPUPOBAHUS W OrpaHMdeHue mnonaxoxa. IIpobrmema 3KcCepUMEHTATIBHOTO
ONpENEICHUST IapaMEeTPOB B CIIOXKHBIX KHHETHUYECKUX YPaBHEHUAX. TpaHCLEHIEHTHOCTS.
Meroasl CTaTUCTHUYECKOW TEPMOJAMHAMHUKMA B XUMHUYECKOM KUHEeTHKe. MeTtonasl pacuera
MPEASKCIIOHEHIIMAIBHBIX MHOXUTENIECH. MozaenupoBaHue NEpPeXOAHOr0 COCTOSHUSA U pacyder
SHEPIUM AKTUBALIUH.
4 O0bem yueOHOM TMCUMILIHHBI

B 3auernbIx B akanem.
Busl yueOHoI paboTh €IMHULIAX qacax
OO0mas Tpy10eMKOCTb JUCHUIIIHHBI 110 Y4eOHOMY 3 108
MJIaHY
AyIMTOpPHBIC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,25 9
[Ipaktrueckue 3ansarus (I113) 0,69 25
CamocrositesnbHas padora (CP): 1,06 38
Buja konTpoJsi: 3a4er / 3k3amMeH 1 Jk3ameH (36)
B 3auerHbIX B
Bunast yueOHoii paboTh €AMHHLIAX aCTOPOHOM.
qacax
OO0mas Tpy10eMKOCTb JUCHUIIIHHBI 110 Y4eOHOMY 3 81
IJIAHY
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuuu (Jlek) 0,25 6,75
[Ipaktrueckue 3anarus (I113) 0,69 18,75
CamocrositesnbHas padora (CP): 1,06 28,5
Buja xkonTpoJsi: 3a4er / 3k3aMeH 1 Jk3ameH (27)
AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIMHBI
«JlenoBoii uHocTpanublii s13b1k» (51.5.03)
1. Ieap AuCHMIIMHBI — TpuoOpereHHe OO0ydyarOIMMUCS O0OIIe, KOMMYHMKAaTHBHOM M
npoeCCUOHATbHON ~ KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAENBHBIX JTamax s3bIKOBOM
MIOATOTOBKH MIO3BOJIET UCTIOJIb30BaTh MHOCTPaHHBIN S3BIK Kak B

npoeCCUOHABHON  JIeATENFHOCTH B cdepe NeNoBOro OOIIEHUs, TaKk HM A LeJel
camMoo0pazoBaHusl.

2. B pe3yabTare wu3y4YeHHUs] AUCHUIVIMHBI o0y4yalolMiicd Mo mporpamme
MarucTpaTypsbl 10JKeH:

Obnaoame cnenyromumu o0mexynbTypHbiME (OK) u o6menpodeccrnonanpapivMu (OITK)
KOMIIETECHIMSIMU:

— TOTOBHOCTBIO K CAMOPA3BUTHIO, CAaMOpEATN3aIlH, UCTIOIb30BAHUIO TBOPUECKOTO
noteHuana (OK-3);

— CIOCOOHOCTHIO K MPOQPECCHOHATBHOMY POCTY, K CAMOCTOSTEILHOMY O0yUEHUIO HOBBIM
METOaM UCCIIEAOBAaHMs, K N3BMEHEHHUIO HAyYHOT'O M HAyYHO-IIPOU3BOJICTBEHHOTO MPO(UIIS
cBoelt mpodeccuonanbhoit nesrenbaoctu (OK-5);

— CHOCOOHOCTHIO B YCTHOM M MUCHMEHHOM PeYd CBOOOIHO MOJIB30BATHCS PYCCKUM H
MHOCTPAaHHBIM SI3bIKAMH KaK CpeCTBOM jeioBoro oomenus (OK-6);
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— TOTOBHOCTBIO K KOMMYHHUKAIIUH B YCTHOM U MMCbMEHHON (JOpMax Ha PYyCCKOM U
MHOCTPAaHHOM SI3bIKaX JJIS pelieHus 3a1a4 npogeccruonansHo aearensuoctu (OIIK-1);

— TOTOBHOCTBIO PYKOBOJWTH KOJJIGKTHBOM B cepe cBoell mnpodeccrnoHaIbHON
JesITeIbHOCTH, TOJIEPAHTHO BOCTIPUHUMAsI COLMANIbHBIC, 3THUUECKUE, KOH(ECCHOHATbHBIE U
KyabTypHble paznnuus (OIIK-2).
3nams.

— OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JICKCHUECKUX €AWHHUI] U  OCHOBHBIC
CJIOBOOOPA30BaTEIbHBIC MOJICTIH;
—  PYCCKHE SKBHUBAJCHTHI OCHOBHBIX CJIOB M BBIpaXXEHUN MPO(PEeCcCHOHANBHON peun;
OCHOBHBIE ITPHEMBI U METO/IbI peepupOBaHHS U aHHOTHPOBAHUS JINTEPATYPHI 110
CIEIMAIBHOCTH;
—  TACCHUBHYIO U aKTUBHYIO JIEKCHKY, B TOM YHCJIE OOLICHAYYHYIO U CHICIIUATbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JUIsl paOOThI HAJl TUTIOBBIMH TEKCTaAMMU;
—  TpueMbl pabOThl C OPUTHHAIBHOMN TUTEPATYPOil 1O CIICIIMATLHOCTH.
Ymemu:
—  paboTaTh ¢ OPUTMHAIBHON JINTEPATYPOH 1O CIIEHUATBHOCTH
—  paboTaTh CO CIOBApEM;
—  BECTH JEJIOBYIO IEPENUCKY HA U3Y4aEMOM SI3bIKE;
— BECTH pEYEeBYI0 JEATEIbHOCTb NPUMEHHTENbHO K cdepe ObITOBOM U
npodecCHOHATLHON KOMMYHHKAIINH.
Braoemy:
—  HMHOCTPAHHBIM SI3IKOM Ha YPOBHE MPO(PECCHOHATHHOTO OOIICHHS, HABBIKAMU M YMEHUSAMHU
peueBoii AeSITeIbHOCTH IPUMEHHUTEIBHO K cpepe ObITOBOM U MpodhecCHOHATEHON
KOMMYHHUKAIH, OCHOBaMHU IyOJIMYHO peun;
—  ¢opmaMHu JeTOBOH NMEePEeNnrCcKy, HABBIKAMH MTOJATOTOBKH TEKCTOBBIX JOKYMEHTOB B
yIPaBIEHUYECKON AESTEIbHOCTH;
—  OCHOBHOU MHOS3BIYHOM TEPMUHOJIOTHEN CIIELUATIBHOCTH;
— OCHOBaMH pe(eprupOoBaHUS U AHHOTUPOBAHUS JTUTEPATYPHI 110 CIICIIHATILHOCTH.
3. KpaTkoe conep:kanue IHCHUAIIHHBI:
Beenenue. [Ipeamer 1 poib HHOCTPAHHOTO SA3bIKA B IEJIOBOM OOLICHUH. 3a/1a4l U MECTO Kypca B
MIOATOTOBKE MarucTpa TEXHUKU U TEXHOJIOTUH.
1. I'pamMaTuyeckue TPYOHOCTH H3Yy4aeMOro s3blka: JIMuUHBIE, NPUTSIKATENbHBIE M IPOUYUE
MECTOUMEHUS.

Crpspxenue riarona-cszku. OOpa3oBanue u ynotpedieHue GopM MacCUBHOIO 3aJ10ra.
ITopsaoK CIIOB B NIPEUIOKEHUU.
2. UteHne TeMaTUYeCKUX TEKCTOB: «BBenenne B xumuioy, « .M. Mengeneen», «PXTY
uM. /IU. MenneneeBa». Ilonstne o BHOaX 4YTeHHA. AKTUBU3ALMS JIEKCUKUA IPOYUTAHHBIX
TEKCTOB.
3. IlpakTuka ycTHO# peun o Temam: «I oBopuM o ceden, «B ropoae», «PaiioH, rae s :KUBy».
Jlekcuueckue OCOOCHHOCTH MOHOJIOTUYECKOH peun. PedeBoil 3TukeT ne10BOro oOuIeHHS
(3HAKOMCTBO, MPEACTABICHHUE, YCTAHOBICHHE U MOJAJCPKAHNE KOHTAKTa, 3allpoCc U COOOIIeHNE
uHpopManuu, nodyxaeHue K AeUCTBUIO, BEIPaKEHUE MPOCHOBI, COTTIAcHs).
doHeTHYeCKHE XapPaKTEPUCTUKH H3ydaeMmoro s3bika. OCOOCHHOCTH HAJIOTMYECKOH pedn 1o
MPONJEHHBIM TEMaM.
4. 'paMMaTH4ecKie TPYJHOCTH U3y4aEMOT0 SI3bIKA!
Nudpunutus. OOpa3oBanue u ynotpediieHHEe WHOUHUTUBHBIX 000pOTOB. BuaoBpemeHHbIE
(OpMBI TI1aroJoB.
5. Usyuaromee ureHue TekcToB mo Temam: «CTpykTypa BemecTtBa», «Heoprannueckas u
OpraHuyecKas XUMHMsl, COEIMHEHUS yIIepoaay.
Jlexcuueckue 0COOEHHOCTH JAETOBOM JOKyMEHTAlMH. TepMHUHOJIOTHs OW3HEC JTUTEepaTrypbl Ha
U3y4aeMOM SI3bIKE.
6. IIpakTuka ycTHOH peun 1o reMe «CTyieHuecKas )KU3HbY.
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CTWINCTHYECKUE U JIEKCHYECKHE OCOOEHHOCTH f3bIKa JEJIOBOr0 OOUIeHHs. AKTHBHBIM U
[IaCCUBHBIM TEMAaTHUYECKUI CIIOBAPHBIM 3aI1ac.

7. I'paMMaTHYECKUE TPYJHOCTH U3y4aeMOr0 sI3bIKA:

IIpuyacTus. Paznmuynble BapuaHThl IEPEBOAA IPUYACTUN HA PYCCKUM A3bIK. [IpuyacTHbIe
000pOTHI U IPUEMBI HX TEPEBOJIa HA PYCCKHA SA3bIK.

CocnaraTtenbHoe HakJIOHEHHE. THUIIBI yCIOBHBIX NPEAJIOKEHNI. BapraHThl nepeBosa
IIPEIOKEHUI B COCIIAraTeIbHOM HAKIIOHEHUH M YCIIOBHBIX IIPEIIOKEHHM.

8. M3yuaromiee 4TeHHE TEKCTOB IO TeMaTHKe: «XHUMUYeckas Jaboparopus»; «M3mepeHus B
XUMHU.

Opranuzanust paboThl CO CIEIMaIbHBIMU clioBapsMu. [loHsTHE O pedepupoBaHUN TEKCTOB IO
CIELUAJIbHOCTH.

9. Ilpaktuka ycTtHOM peun no temam: «CTpaHa M3ydaeMmoro ssbika», «lIpoBeaenue nenoBoit
BCTPEUN», «3aKJIFOUEHUE KOHTPAKTa».

YcrHblif 00MeH nH(popMalen: Y CTHbIe KOHTAKThI B CUTYAIMSIX J1€JI0BOTO OOILICHHUS.

10. Mzyuyaromiee 4TeHHE CIEUUANbHBIX TEKCTOB. IIpuemsl paboTsl co cioBapeM. CocTaBieHHe
pedepaToB U aHHOTAITHIA.

11. O3HakoMHTENIbHOE 4YTeHUE IO TemaTuke: «B Oanke. duHAHCH»; «JleNOBBIE IHUCHEMaY;
«YcTpoicTBO Ha paboTy».

@®opmbl  genoBoro mnuchMma. [loHsTHe nenoBol KoppecnoHaeHuuu. Ilpuemsl paboThl ¢
HMHTEpHETOM U 3JIEKTPOHHOU ITOYTOM.

12. Pa3roBopHas MpaKTHKa JEIOBOTO OOIIEHUS IO TeMaM: «XHUMHUYECKHE TEXHOJIOTUN,
«IIpoGrieMbl HKOTTOTHI.

Coobuienne nHpopManuu 1o TeMe (MOHOJIOTHYECKOE BBICKAa3bIBAaHUE) B PAMKax OOLCHAYYHOU 1
O0IIETEXHUYECKOM TEMaTHUKH.

4 O0bem yueOHOM TMCUMTLIHHBI

Bun yueGHOM paboThI B 3aueTHbIX B akanewm.

eIMHUIIAX gacax

O0mas TpyA0eMKOCTb JMCIUIITTHHBI 2 72

10 y4e0HOMY INIAHY

AyIMTOpPHBIE 3AHATHS 0,94 34

Jlexuun (Jlek) - -

[Tpaktuueckue 3ausarus (113) 0,94 34

CamocrositenbHas padora (CP): 1,06 38

YnpaxxkHeHus 1o COOTBETCTBYIOIUM 1,06 38

paszzaenaM JUCHUIUIHHEI

Bua HTOroBOro KOHTpOJIs: IK3aMeH/3a4eT 3a4eT

Bun yueGHOM paboThI B 3auetHpix | B actpoHOM.

eIMHUIIAX gacax

OO0mas Tpy10eMKOCTb 1M CHUILTTHHBI 2 54

1o y4e0HOMY ILIAHY

AyIMTOpHBIE 3aHATHS 0,94 25,5

Jlexuun (Jlek) -

[Ipaktuueckue 3ausarus (113) 0,94 25,5

CamocrositesbHas padora (CP): 1,06 28,5

YnpaxxkHeHus 1o COOTBETCTBYIOIUM 1,06 28,5

paszzaenaM JUCUUIUIMHEI

Bua KoHTpoJIs: IK3aMeH/3a4eT 3a4eT
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AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIMHBI
«M30paHHbBIe IJIaBbI NIPOLECCOB U ANNAPATOB XUMHYeCKHUX TexHoaorni» (b1.5.04)

1. Ieabl0 wu3yueHWs JIUCHMIUIMHBI  SBIAETCS  (OPMHpPOBaHHWE y  OOydaIOIIMXCS
obmenpopecCuOHaNbHBIX KOMIIETCHIIMH, YIIIyOJieHHe M pacliMpeHue 3HaHUuM B objactu
MacCOOMEHHBIX MPOLIECCOB XMMUYECKON TEXHOJIOIMH, B TOM YHCIIE C Y4acTUEM TBEpaoi (asbl, u
psla  TEIJIOBBIX  MPOLIECCOB, IO3BOJSIOIIMX  BBIMYCKHUKAM  OCYHIECTBJISTH  HAy4YHO-
MCCIIEIOBATENBCKYIO U IPOM3BOJICTBEHHYIO I€ATEIILHOCTb.

2. B pe3yabTaTe  u3yYeHMs  JHCHMIUIMHBI  00yYyamluiici 1o  mporpamme
MarucTpaTypsbl 10JKeH:

Obnaoame cnenyromumu o0mexynsTypHbiME (OK) u obmenpodeccrnonanpabivMu (OITK)
KOMIIETECHIMSIMU:

— COCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, aHaIu3y, cuHTe3y (OK-1);

— CIIOCOOHOCTBIO COBEpPILICHCTBOBaTb M pa3BUBAaTh CBOW HWHTEIUIEKTYyaJbHBIH U
OOIIEKYIbTYpHBI ypOBEHb, IOJydyaTh 3HAHHS B 00OJACTH COBPEMEHHBIX MPOOJIEM HAYKH,
TEXHUKHU U TEXHOJIOTUH, TYMAaHUTAPHBIX, COLIMATIBHBIX U 3KOHOMHUYECKHUX Hayk (OK-4);

— CIIOCOOHOCTHIO K MPO(PECCHOHANTBHOMY POCTY, K CAMOCTOSATEIILHOMY O0YYEHHUIO HOBBIM
METOZaM HCCIIEAOBaHMs, K W3MEHEHMIO HAyYHOTO M HAyYHO-IPOM3BOJACTBEHHOTO MPOQUIIs
cBoelt mpodeccuonanbhoit nesrenbaoctu (OK-5);

— CIOCOOHOCTBIO K MPO(ECCHOHATBHON 3KCIUTyaTallud COBPEMEHHOI0 00OpYAOBaHUS U
prOOPOB B COOTBETCTBUM C HampasiieHneM U npoduieM noaroroBku (OI1K-3);

— TOTOBHOCTBIO K HCIIOJIb30BAaHUIO METOJIOB MAaTeMaTHYEeCKOTO MO/EIHPOBAHUS
MaTEepHAJIOB U TEXHOJOTHUECKUX MPOIECCOB, K TEOPETHUECKOMY aHAJIHM3Y U SKCIIEPUMEHTAIbHOM
nposepke TeopeTnueckux runotes (OIIK-4);
3HAMDb!

— TEOPETHUYECKHE OCHOBHI MPOIIECCOB MAacCONEpEeHOca B CUCTEMax C y4yacTheM TBepAod (asbl;
METO/IbI pacuyeTa MacCOOOMEHHBIX anmnapaTos;

— OCHOBHBIE 3aKOHOMEPHOCTH PAaBHOBECHS M KHHETUKU MAaCCOOOMEHHBIX MPOIECCOB C y4acTUEM
TBEpOH a3kl

— METO/bl MHTeHCU(UKALIUU pabOTHl MaCCOOMEHHBIX aNapaToB;

— 3aKOHOMEPHOCTH TIPOLIECCa BHIMAPUBAHUSA PACTBOPOB, TEIJIOBbIE W MaTepUabHbIE OalaHChI
npoliecca, METO/Ibl pacyeTa OJJHO 1 MHOTOKOPITYCHBIX BBIMTAPHBIX YCTaHOBOK;

— 3aKOHOMEPHOCTH BJIMSHUS CTPYKTYPBI IOTOKOB B amnmapaTax Ha TEXHOJOTHUECKUE MPOLIECCHI;
— OCHOBHBIC YpaBHEHHs paBHOBECHs INPH aJCOPOLMU U MOHHOM OOMEHEe, TUHAMUKY COpOLuU;
METO/IbI pacyeTa aJcopOLMOHHBIX aIlapaToB;

ymemn:

— OIpeNeNATh OCHOBHBIE XapaKTEPUCTHKH MPOLIECCOB C YYaCTHEM TBEPIOH (ha3bl,

— OIIpeNeNATh TapaMeTphl POIIECCOB B MPOMBIIIICHHBIX alllapaTax ¢ yyacTHeM TBepAoH (asbl;
— peuaTtb KOHKPETHBIE 33/1a4H pacyeTa U MHTEHCH(PUKALIUU MacCOOOMEHHBIX MPOLIECCOB;

— OIIpeNeNATh TapaMeTphl Ipoliecca BhIIapUBaHMUS;

— UCTIOJIb30BaTh 3HAHUSA CTPYKTYPHI IIOTOKOB JIJIsl pacueTa anmnapaTos;

enaodemn:

— METOJaMH OIpENEICHUS OCHOBHBIX IIapaMeTpoB OOOPYIOBaHUS, HUCIOIB3YEMOro st
MPOBEICHUS TEXHOJIOTMYECKHX TPOLIECCOB C Y4acTUEM TBEPIOH (a3br;

— METOJaMM OINpeACTCHUS OCHOBHBIX IapaMeTpOB O0O0OpYyIOBaHMSA, HCIOIB3YEMOTO IS
MIPOBE/ICHUS MPOLIECCOB BHIMTAPUBAHMUS;

— METO/IaMU ONpeCNCHUs pPealbHON CTPYKTYphl MOTOKOB B ammapaTax JUlsl ONpe/eleHUs
apaMeTPOB TEXHOJIOTUYECKUX MPOLIECCOB.

3. KpaTkoe coaep:kanue TUCHUIINHBI

[Tpormecc BeIMapuBaHusi pacTBOPOB U 00JacTh ero npuMeneHus. [Iporecc BeimapuBanus
pacTBOpOB B OJHOCTYNEHYATHIX  BBIAPHBIX  ammaparax. MarepuaiabHblii — OanlaHC
OJHOKOPITYCHOTO BBINApHOro ammapara. OmpeneneHue pacxofa SHEPruM Ha IPOBEACHUE
mporiecca B OJHOKOPITYCHOM BbIMapHOM ammapare. OmpeneneHue TeMrepaTypbl KUICHHS
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pacTBopa. Buasl TemneparypHbIX MOTEph (AENpEeccHil) U UX ompeaeacHue. MHOTroKopIycHoe
BBIIIAPUBAHNE, CXEMBI IPSIMOTOYHBIX M IPOTUBOTOYHBIX YCTAHOBOK. MaTeprallbHbIN U TENJI0BON
0ajaHCc MHOTOKODPIYCHBIX BBINApHBIX YCTaHOBOK. OrpeneneHue TMOJNEe3HOH  pa3HOCTH
TEeMIepaTyp B MHOTOKOPIIYCHOW BBIMTAPHOM YCTaHOBKE W CIOCOOBI €€ pachpeiesieHHs I10
koprycaM. KoHCTpyKIMM BBIIIApHBIX aIlllapaTos.

BnustHue npoposnbHOro mnepeMermuBaHus Ha 3(Q(EKTUBHOCTH pabOThl  KOJOHHBIX
MaccCOOOMEHHBIX amMapaToB M TEIUIOOOMEHHOH ammapaTypbl. CTpyKTypa MOTOKOB B ciydae
MPOCTEUIINX HICATBHBIX MOJeINel: uaeanbHoe BbiTecHeHHe (MMB) u uaeanbHOe cMellieHue
(MHUC). Metoael uccienoBaHusi CTPYKTYphl NMOTOKOB. MMIynbCHBIM M CTyneHYaThlii BBOJ
Tpaccepa. Bpemst npebbiBanus. JAuddepennnanbias 1 uHTErpaibHas QyHKIUN pactpeaeIeHHs
BPEMEHHU TpeObIBaHMUsA, MX B3aUMOCBA3b. MaTeMaTHUeCKHUE MOJETH CTPYKTYphl HOTOKOB B
NpUOJIMKEHNUU K peaslbHbIM cHCTeMaM. SldeeyHast MOJEIb: YUCIIO SUEeK MICATbHOTO CMEIICHHS
Kak mapamerp ™oxenu. Jluddys3noHHas ogHONMapaMeTpudecKkas MOJeNb: CpelHee BpeMms
npebbiBanus, aucnepcus. Jucnepcuonnoe uncio (oOparueiid kputepuit [lekne, ko3dduuument
IIPOJOJIBLHOTO NEPEMEIINBAHMNS).

KoHnTakTHas 1 KOHBEKTUBHAs cylIKH. CyIIMIbHBIE areHThl, UCIIOJIb3YEMBIE B IpOLECCE
cymkyd. CBOMCTBa BIaKHOTO BO3AyXa Kak CylMiapbHOro areHra. «H-X» nuarpamma coctosHus
BJI&XKHOTO BO3ayxa (quarpamma PamsunHa). MarepuanbHbIi M TEIUIOBOW OallaHC KOHBEKTHBHOM
CYLUIMJIBHOM yCTaHOBKM. Teopermueckas (uaeanbHas) Cymuiaka. BHyTpeHHuit Oamanc
CYUIMJIbHOM KaMepbl. YpaBHEHHE pabodel JUHMU mpolrecca cymku. M3o0paxeHue mporecca
cymmku Ha «H-X» numarpamme. CwmemieHue Ta30B pa3iMuYHbIX IapaMeTpoB. BapuaHTbl
IIPOBEACHUS IMpOLleCCa KOHBEKTUBHOM CYLIKHA: OCHOBHOH; C JIOIOJIHUTEIBHBIM II0BOJAOM
TEILIOTHI B CYIIMIIBHOM KamMepe; ¢ MPOMEKYTOYHBIM IIOJOTPEBOM BO3/YyXa 10 30HAM CYIIUIbHOMN
KaMepbl; ¢ peLUpKYJIHMeld yacTu oTpaboTaHHOro Bo3ayxa. KonrakrHa cymka. PaBHoBecue (a3
mpu cymke. @opMsel CBA3M Biaru ¢ marepuanom. Mzorepmel cymku. ['urpockonuyeckas Touka
Matepuana. Kuneruka cymku. KpuBas cymkum um KpuBas ckopocTH cymku. KoHcTpykuuun
KOHBEKTHBHBIX CYIIMJIOK: KaMEpHasi; MHOTOsIpyCHasl JICHTOUHas; OapabaHHas; THEBMAaTHYECKas;
neTieBast; pacublauTenpHas. Cyllika B KUIISILIEM CIIOE.

AncopOust B cCHCTEME, «ra3 — TBEpAOe» U <«KHIKOCTh TBepaoe». KuHernka
MacconepeHoca B MOPUCTHIX TeIax: MUKPO-, ME30- U Makpomopsl. PaBHoBecue npu aacopOum.
W3otepmbl ancopbumu. Cratuyeckas M JUHAMUYECKas aKTUBHOCTh aJCcOpOEHTOB. DPpOHT
agcopOuMu. YCTPOWCTBO M NPUHIMI JACUCTBHS aacopOepoB. TeopeTHuecKkue OCHOBBI
SKCTPAKLUUU B CHUCTEME «KHIKOCTb-)KUIKOCThY». M300paxkeHue cocraBa (a3 M MPOLECCOB Ha
TpoiiHOM auarpamme. lIpenenbHble pacxonbl dKcTpareHTa. MHOrocryneHdaras dKCTPakLus C
NEPEeKPECTHBIM U MPOTHBOTOYHBIM JABIKeHHEM (a3. MeToapl pacuyera OCHOBHBIX THUIIOB
AKCTPAKIMOHHBIX annaparoB. [[poMblIlIeHHAs SKCTPAaKIIMOHHAs anmnapaTypa.

4 O0bem yueOHOM TMCUMTLIHHBI

Bun yue6HO# paboThI Konunuectso B akanewm.
3a4ETHBIX €JIUH. qyacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 3 108
1o y4e0HOMY ILIAHY
AyIMTOpPHBIC 3AHATHS: 1,41 51
Jlexun 0,44 16
[IpakTuueckue 3aHsATH 0,97 35
1,08 39
CamocrosiTesibHas padora:
PacuetHo-rpaduueckue paboTsl 0,67 24
Jlpyrue BHJIbI CAMOCTOSATENBbHOM PabOThI 0,41 15
Buja xkoHTpoOJIsSi: SK3aMeH/3a4eT Ixk3amen (0,5) Jk3ameH (18)
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Bun yue6HO# paboThI Konnuectso B actponom.
3a4EeTHBIX €JIUH. qacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 3 81
10 y4e0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 1,41 38,25
Jlexiuu 0,44 12
[IpakTHueckue 3aHATHs 0,97 26,25
1,08 29,25
CamocrosiTesibHas padora:
PacuerHo-rpaduueckue paboTsl 0,67 18
Jlpyrue BHJIbI CAMOCTOSATENBbHOM pabOThI 0,41 11,25
Buja koHTpOJISi: IK3aMeH/3a4eT Jk3amen (0,5) Jk3amen (13,5)

AHHOTanus padoveil NPOrpaMmMbl JUCHUNIMHBI
«OnTuMu3anusa XUMHKO-TEXHOJIOrnYecKux npomeccon» (b1.5.05)

1. deap AMCHUIVIMHBI — TOJlyuyeHHE Oa30BBIX 3HAHMHA O METOAAX ONTHUMM3AIHUU XHUMHUKO-
TEXHOJIOTUYECKUX TMPOIECCOB U MNPHOOPETEeHHE ONbITa WX NPUMEHEHHS ISl PELICHHS
ONTHMHU3ALIMOHHBIX 3a/lad, B YAaCTHOCTU C MCIOJIb30BAHUEM aBTOMATHU3UPOBAHHOM CHUCTEMBI
kommbroTepHoi MatemaTuku (CKM) MATLAB, a takxe oBiiaieHue ¢ €ro MoMoIIbI0 TPaKTUKON
KOMIIBIOTEPHOI'O MOJEIIMPOBAHUS CUCTEM XMMHUECKON TEXHOJIOTUH C PEIICHUEM 3a/1ad aHalIn3a,
ONTUMU3ALIMK U CUHTE3a XUMHUKO-TeXHonorndeckux npoueccoB (XTII) u cucrem (XTC).

2. B pe3syabrare  HM3y4YeHHs] JMCHMIUIMHBI  oOy4yammmiics 10  Nporpamme
MATHCTPATyPHI H0JIKeH:

Obnaoams cnenyromumu o0mexynbTypHbiME (OK) u o6menpodeccrnonanpapivMu (OITK)
KOMIIETEHIUSMHU:

— FOTOBHOCTBIO JIEHCTBOBATh B HECTAHJAPTHBIX CUTYaLUAX, HECTU COLMANIBHYIO U
ATUYECKYIO OTBETCTBEHHOCTD 3a NMpuHsThie pemenus (OK-2);

— TOTOBHOCTBIO K CaMOpAa3BUTHIO, CaMOpEaIu3alliy, HCIOJIb30BAaHUI TBOPYECKOTO
noteHuana (OK-3);

— CMOCOOHOCTHIO K MPO(EeCCHOHAIEHOMY POCTY, K CAMOCTOSITEIHBHOMY O0yUEHUIO HOBBIM
METOZaM HCCIICAOBAaHMs, K W3MEHEHMIO HAYyYHOTO M HAyYHO-IPOM3BOJACTBEHHOTO MPOQUIIL
cBoelt mpodeccuonanbhoit nesrenbaoctu (OK-5);

— CHOCOOHOCTBIO Ha TIPAKTHUKE MCIIONB30BaTh YMEHUS M HAaBBIKM B OpraHU3alud
HCCIIEI0BATENLCKUX U MPOEKTHBIX paboT, B ynpasieHUuH KosuiekTuBoM (OK-7);

— CIOCOOHOCTBIO HAaXOAWUTh TBOPYECKUE DPELICHHS COLMANBHBIX M MPO(ecCHOHATBHBIX
3a]1a4, FTOTOBHOCTBIO K MPUHATHUIO HECTaHApTHBIX pemeHuit (OK-8);

— CIIOCOOHOCTBIO C TIOMOIIbI0 MH(OPMALMOHHBIX TEXHOJOTHH K CaMOCTOATEIbHOMY
NpUOOPETEHUIO M UCIIOIB30BAHUIO B MPAKTUYECKON JEATEIbHOCTH HOBBIX 3HAHMM W YMEHUi, B
TOM YHcCJIe B 007acTsAX 3HAHUH, HEMOCPEICTBEHHO CBSI3aHHBIX co cdepoii aesrenbHoctu (OK-9);

— TOTOBHOCTBIO K KOMMYHHUKAIlUM B YCTHOM M THCbMEHHOH (opmMax Ha PYCCKOM U
MHOCTPAaHHOM SI3bIKaX JJIS pelieHus 3a1a4 npogpeccruonansHoi aearensuoctu (OIIK-1);

— TOTOBHOCTBIO PYKOBOJUTH KOJUICKTHBOM B cdepe cBoeil mpodeccuoHaaIbHON
NesITeIbHOCTH, TOJIEPAHTHO BOCIPUHUMAsS COLMAJbHbBIC, HTHUYECKHE, KOH(ECCHOHAIbHBIE H
KynbTypHble pasnnaus (OIIK-2);

— CIIOCOOHOCTBIO K MPOQeCCHOHATBHON IKCIUTyaTallil COBPEMEHHOr0 000py/IOBaHUS U
prOOpPOB B COOTBETCTBUM C HarpaBiieHneM U npoduieM noaroroBku (OI1K-3);

— TOTOBHOCTBIO K HCIIOJIb30BAHHIO METOJOB MAaTEMaTHYECKOIO MOJEINPOBAHUS
MaTEPHUAJIOB U TEXHOJIOTMYECKHUX IIPOLECCOB, K TEOPETUUECKOMY aHAJIN3Y U IKCIEPUMEHTAIbHON
nposepke TeopeTrnueckux runotes (OIIK-4);

— TOTOBHOCTBIO K 3aIIUTe OOBEKTOB WHTEJUIEKTyaJlbHOH COOCTBEHHOCTH U
KOMMeEpIHaTU3aIlH IPaB Ha 00bEKTHl MHTEIUIEKTyalbHOU coocTBeHHOCTH (OI1K-5).
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3nams:

— HEPapXUUECKYI0 CTPYKTYPY XUMHUKO-TEXHOJIOITMUECKUX MPOLIECCOB U METOAUKY CHCTEMHOTO
aHaJIM3a XUMUYECKUX IPOU3BO/ICTB;

— METO/1bl KOMITBIOTEPHOT'O MOJEINPOBAHNS XMMUKO-TEXHOJIOTMYECKUX IIPOLIECCOB;

— YKMCJIEHHBIE METO/Ibl BBIYMCINTENBHON MaTEMATUKH IS pealu3allii Ha KOMIIBIOTEPax
MOJIENIEN XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB;

— CHOCOOBI MPUMEHEHHUSI KOMITBIOTEPHBIX MOJIENICH XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB JIS
pelIeHns 3a/1a4 Hay4HbIX UCCIIEI0OBaHMM, a TAKXKe 3a/1a4 aHaJIN3a U ONITUMHU3ALUHA XUMHUKO-
TEXHOJOTMYECKHUX CUCTEM;

— MPUHLMIIBI IPUMEHEHUS] METOA0JIOTUN KOMIIBIOTEPHOTO MOJEIUPOBAHMS IPU
aBTOMATHU3MPOBAHHOM ITPOEKTUPOBAHUM U KOMIIBIOTEPHOM YNPABICHUH XUMHUYECKUMHU
IIPOU3BOJICTBAMH.

Ymemu:

— IPUMEHSTH MOJIYYCHHBIC 3HAHUA MPHU PEIICHHH MPO(EeCCHOHANBHBIX 33/1a4 KOMIIBIOTEPHOTO
MO/JICIIMPOBAHUS IIPOLIECCOB B TEIJIOOOMEHHHUKAX M XMMHYECKHX pPeaKkTopax:

— pematb 0OpaTHBIE 331a4 CTPYKTYPHOH M MapaMeTpUIecKOi HIeHTU()UKALUT
MaTEMaTUYECKOI0 ONUCAaHUs IPOLECCOB XMMUUECKUX IIPEBPALLICHUN B pEaKTOpax ¢ MEIMIAJIKON U
TpyOUaTBIX PEaKTOpax, a TAK)KE MATEMaTHYECKOT'O OMMCAHMS MTPOIIECCOB TEIUIONEepeaayH B
TEIUIOOOMEHHHUKAX

— pelaTh NpsAMbIE 33a4l KOMIIBIOTEPHOIO MOJIEIMPOBAHUS IPOLIECCOB B PEAKTOPAxX C
MEILIAIKOM;

— pemath NpsMbIe 33J]a4l KOMITBIOTEPHOTO MOJICIMPOBAHUS MPOLIECCOB B TPYOUATHIX
peakTopax;

— pelaTh 3a7ja4y ONTUMHU3ALMH [TPOLIECCOB XUMUYECKUX MTPEBPALLEHUI B pEaKTOpax U
MPOIIECCOB TEIUIONEPEIaYH B TEIIO0OMEHHUKAX.

Braoemy:

— METOJaMH NPUMEHEHUS CTaHJAPTHBIX NAKETOB MPUKIAAHBIX NIPOTPAMM, B YACTHOCTH ITAKETa
MATLAB, nns MoAenupoBaHHsS U ONTHUMU3AIMH MPOILIECCOB B TEIJIOOOMEHHHMKAX, a TAKKe B
XUMHMUYECKHUX PEaKTOPaX MI€aJIbHOTO IEPEMEIINBAHNUS U U/1€aJIbHOTO BHITECHEHHUS.

3. KpaTkoe conep:kanue IHCHUTINHBI:

Hepapxuueckas cmpykmypa npoyeccos XuMu4eckux npou3soocme, ux MamemamuyecKoe
Moldenupoganue u_onmumuzayus. XUMUAKO-TEXHOJIOTHYECKHE CHUCTEMBbl U UX HepapxXuyuecKas
cTpykTypa.  KomnploTepHoe  MOAENMpOBaHME  XMMHMUYECKHX  IPOM3BOACTB.  OTambl
MaTeMaTHYeCKOTO MOJAEITHPOBAHUA W onTuMH3aluu. PazpaboTka MaTeMaTH4ecKOro ONMUCaHMA
IIPOLIECCOB U QJITOPUTMOB pacueTa XHUMHUKO-TEXHOJOTMYEeCKUX IpoueccoB. IIpumeHneHue
METOJI0JIOTUH cUCTeMHOro aHanu3a U CALS-texHonoruil 1uist pemenus 3a1a4 MOAEIUpPOBAaHUS
u ontuMuzanuu B aBTomaTuszupoBaHHbIX cuctemax AWC, CAIIP, ACHU, AJIUC, ACY u
ACOVII. TlpumeHeHne NpUHIUINA «YEPHOTO SIIUKA» IPU MATEMATHUYECKOM MOJEIMPOBAHUM.
MareMaTnueckoe OINHMCAHME IIPOLIECCOB, MOJCIUPYIOIIMM aJIrOPUTM U PaCYETHBIM MOJEIb
XMMHKO-TEXHOJIOTMYECKOIro Ipolecca. BupTyanbHOe NpPOU3BOACTBO. ABTOMAaTU3HMPOBAaHHBIE
CHCTEMBI IPUKJIIaHOW HHPOPMATUKH.

OcHogHblEe NPpUHYUNDL _ ONMUMUAYUY _CMAYUOHADHBIX U OUHAMUYECKUX NPOUeccos
XuMu4eckou mexuono2uy. 3agadyyd ONTUMAIBHOIO INPOEKTHPOBAHUS W YIpPABICHUSA. AHaM3,
ONTHMHU3ALMSA M CHHTE3 XUMHUKO-TEXHOJOTMYECKUX CHUCTEM. OKOHOMMUYECKHE, TEXHHUKO-
SKOHOMHUYECKUE M TEXHOJOTMYECKHE KPUTEPUHM ONTHUMAIBHOCTH XMMHYECKUX IPOU3BOJICTB.
Bribop kpuTepueB ONTHUMAIBHOCTH (IEJIEBBIX (YHKIMHA) M ONTUMHU3HPYIONIUX MEPEMEHHBIX
(pecypcoB ontuMH3anuu). YucieHHblE METOAbl OJHOMEPHOM M MHOTOMEPHON ONTHMM3ALUU C
orpannuenusiMu [-ro u Il — ro poga. CtpykTypa mporpaMm Ajis pelieHHs] ONTHUMH3ALMOHHBIX
3ajau ¢ npumeHenuem nakera MATLAB, BBoxg u BbBoA HH(pOpManuu, B TOM YHCIE C
MCTIOJIb30BAHUEM TEKCTOBBIX (hailsIoB.

Ananumuyeckue Memoobl ONMUMUAYUY XUMUKO-IEXHOL02u4ecKux npoyeccos. Heodxoaumeie n
JOCTaTOYHBIE YCIOBUS 3KCTPEeMyMOB (YHKIMHA MHOTHX NepeMeHHbIX. KBaapatuunble GopMbI.
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I'paduueckoe mpencTaBICHHE HKCTPEMYMOB (YHKUMH OAHONM M JBYX TEPEMEHHBIX C
npumeHeHneM naketa MATLAB. Omnpenenenue ONTHUMaIbHBIX —YCIOBMM IPOTEKaHUS
00paTUMON XMUMHMYECKOW peakiuu. AHaIM3 ONTUMAIBHBIX YCIOBHUH IPOTEKAHHUsS MPOCTHIX
peaklyil B peakTopax ¢ MEIIAJIIKOW U SKOHOMUYECKUM KPUTEPUEM ONITUMAJILHOCTH.

Yucnennvle memoovl 00HOMepHOU onmumusayuy. MeToibl CKaHUPOBAHUS, JTOKATH3ALUN
NEPEMEHHONM M 30JIOTOTO CEYEHHUs, a TaKKe C OOpaTHbIM TNEPEMEHHBIM IAaroM M YHCel
®ubonauyuu. CrangaptHas Gpynkiuss MATLAB nis onpeneneHuss MUHUMYMa (YHKIMU OJHOU
nepeMeHHOl — fminbnd. Pemenue anreOpanyeckux ¥ TPAHCICHICHTHBIX YpaBHEHUH ¢
npuMeHeHneM ctangaapTHeIX GyHkinu MATLAB —roots u fzero coorBecTBEHHO.

Yucnennvie memoovl MHO20MEpHOU onmumuzayuy. MeToasl HyJIEBOro, IEpBOrO U
BTOpOro mnopsaka. PelleHue 3amad OonTUMH3aLUU MPOLECCOB, PELICHUS CUCTEM HEIUHEHHBIX
YpaBHEHMH M aNMpOKCHMALMU JaHHBIX C NpUMEHEHHeM craHaapTtHoil ¢ynkumu MATLAB
fminsearch. Pemenue 3agau anmpokcumanuii GyHKIUNA MHOTOYJICHAMHU MPOU3BOJIBHOM CTENEHN
c npumeHeHueMm crangapTHoi ¢yHkuun MATLAB — polyfit, a Takxke pemieHust cucreMm
JUHEHHBIX anreOpanyecKuX YpaBHEHUH METOJOM OOpaTHOM MaTpHUIlbl C HCIOJIb30BaHHEM
craunaptaod  ¢yskmuun  MATLAB - A-1). Pemenune cucteM OOBIKHOBEHHBIX
muddepeHInaNbHbIX YpaBHEHUH ¢ MpUMeHeHHeM cTranmapTHbIX ¢yHkuuidi MATLAB — ode45
(45 — HOMEp KOHKPETHOTO METOa) U /ISl ’KECTKUX CUCTEM - TeX ke QYHKIUH ¢ 100aBIeHneM
OJTHOT'O M3 CUMBOJIOB t, tb MM S(B 3aBUCUMOCTH OT CTETIEHHU KECTKOCTU CHCTEM).

Onmumu3zayus npoyeccos 8 Kackaoe nocied08amenbHulX U NapailelbHblX annapamos ¢
02PAHUYEHUAMY 8 8UOE PABEHCME C NpUMEHEeHUueM Memooa MHodxcumenel Jlaepanica. Tlonstus
YCJIOBHOI'O DKCTpEMYMa U HEOIPEAEIEHHBIX MHOKHUTENEH Jlarpanxka. BeiBog cOOTHOIEHUI 1JIst
ornpeneneHus skcrpemyma ¢ynkiuu Jlarpamka. OnTumanbHOE pacipeesieHHe MOTOKa ChIPhs
MEXIy MapajulelbHO paboTaromuMu  anmaparamMd. OnTUMH3alMs — [OCIEeI0BaTEIbHBIX
MHOI'OCTaIUIHBIX IIPOLIECCOB METOIOM HEOINPEAEICHHBIX MHOXKUTENIEH Jlarpanika.

IIpunyun Ounamuieckozo NpocpamMmupo8anus U e20 epauyeckds ULIoCmpayus.
IlocranoBka  3amauum  AuHaMuyeckoro  nporpammupoBanus  (HII). Maremarnyeckas
dbopMyIHupoBKa TpPHUHIMIIA MakcuMyma bemnmana. Pemienne komMOWHATOpHOWM 3aadd o
KOMMMBOSIKEPE METOJOM JIMHAMUYECKOrO IIPOrpaMMHUPOBAHMSL.

Onmumusayus _npoyeccos 6 _KacKkade NoCie008ameNbHblX _annapamos _Memooom
OQUHAMUYECKO20 NPOocpamMMuposanus. BHIBO COOTHOIICHUH TSl peIIeH s 3a1a4l MUHUMHU3AIHH
CyMMapHOro o0beMa KackaJa I[OCIeIOBaTEeIbHbIX XUMHUECKUX PEaKTOpPOB, B KOTOPBIX
IpoTeKaeT TMpocCTeHias peakuuss TMepBoro rmnopsaka. I'paduyeckoe pemeHue 3amadu
JUHAMMYECKOTO IPOrpaMMHUPOBAHUS JUIsl KacKaJga IOCIENA0BaTENbHBIX PEAKTOPOB, B KOTOPBIX
IIPOTEKAET IPOCTEHIAsl PEaKLUs BTOPOTO NOpsIKa.

Onmumuzayus_npoyeccos Xumuieckol mexHono2uu 0 _O0eucmeyrouux npoussoocms
NpU__ U36€CMHbIX _ 3HAYEHUAX KOHCMPYKYUOHHbIX _napamempos. DopMylIMpoBKa 3a7adu
HenuHelHoro nporpammupoBanus (HJIII) ¢ orpannuenussmu I —ro u Il — ro pona. Pemenune
3agaun HJIIT ¢ nmpumenenuem crannaptHoi ¢ynkimu MATLAB — fmincon. Onpenenenue
ONTUMAFHOTO BpPEMEHH TNpeObIBaHMS B pEaKkTOpe UACATBHOTO MEpEeMEIIMBAaHUS U
[IEPUOJUUYECKOM PEAKTOPE, B KOTOPBIX IPOTEKAET MPOCTEHIIAsl IIOCIEAOBATEIbHAs peaKlus, a
TaKKe€ ONTUMAJIbHOM TEMIIEPATypbl - B PEAKTOPE MACAIBHOIO NEPEMEIIMBAHUSA C MPOCTEHIIEH
00paTUMOH peakiuei

Onpedenenue  onmumanbHblX _ 3HAYEHUL _KOHCMPYKYUOHHLIX __ NApamempos _ npu
NPOEKMUPOGAHUY __ Xumuyeckux __npoussodcms.  DopMmynupoBka 3aJaud  HEIUHEHHOIO
nporpammupoBanust (HJIII) ¢ orpannuenusimu | —ro u Il — ro pona. Pemenne 3amaun HIIII ¢
npuMeHeHneM craaaptHoil ¢pynkuuun MATLAB — fmincon. Pemenue 3agaun ontumManbHOTO
MIPOCKTHUPOBAHUS TEIUIOOOMEHHUKA TUIA «CMEIICHUE-CMEIICHUE» C TEXHUKO-3KOHOMUYECKHM
KpUTEPUEM ONTUMAJIbHOCTH.

Onmumuzayus _npouzeo0cmea _ u30eiuti _npu __ 02PAHUYEHUAX _HA _U320MOsJIeHUe
Komnaekmytowux demaneu. @opMynupoBKa 3agaun JuHeitHOro nporpamMmupoBanus (JIIT) u ee
reoMeTpUuyecKasi UHTeprpeTaus. Y cinoBusi coBmecTHOCTH 3a1auyu JII1. Ananu3 3-X BO3MOMKHBIX
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BapuaHTOB pemieHuil. ['papuueckoe pemenue 3agaun JIII. Pemenne konkpernoit 3anaun JIII ¢
npuMeHeHneM ctanfaapTHoi pyHkuuu MATLAB — linprog.

OnmumanbHas opeanuzayus _npou3eo0cmed npoOyKYuu npu _02PAHUYEHHbIX 3anacax
coipvs. DopMmynupoBKa 3agaud JimHeWHoro nporpammupoBanus (JIIT) m ee reomerpuueckas
uHTEeprpeTanys. YcioBus coBMmecTHOCTH 3anauu JIII. AHanu3 3-X BO3MOXKHBIX BapHaHTOB
pemenuii. ['padudueckoe pemenue 3amauu JII[I. Pemenune konkpetHod 3amaum JIII ¢
npuMeHeHneM ctanfaapTHoi pyHkuuu MATLAB — linprog.

4 O0bem yueOHOM TMCUMTLIHHBI

. B 3ayeTHBIX B akazgem.
Buabl yueOHoli padoTsl

€IMHULIAX qacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 4 144
1o y4e0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 1,41 51
JlaGopaTopusble 3ansatus (J1ad) 0,47 17
ITpakTuueckue 3ansatus (IIpakr) 0,94 34
CamocrositesbHas padora (CP): 2,59 93
Buja koHnTpoJisi: 3a4er / 3k3amMeH 3ader

. B 3aueTHBIX B actponom.
Buabl yueOHoii padoTsl

eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIUIITTHHBI 4 108
1o y4e0HOMY INIAHY
AyIMTOpHBIEC 3AHATHS: 1,41 38,25
JlaGopaTopusbie 3ansatusi (Jlad) 0,47 12,75
[Ipaktuueckue 3ansatus (IIpakr) 0,94 25,5
CamocrositesbHas padora (CP): 2,59 69,75
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3ader

AHHOTanus padoveil NPOrpaMmMbl JUCHUNIMHBI
«O1eHKa PUCKOB M IKOHOMHUYeCKO# 3(p(PeKTUBHOCTH NPH BHEAPEHUN HHHOBALMOHHBIX
pemiennii u TexnoJsornin» (b1.5.06)

1. Heab TMCHUNIHHBI — TIONYyYEHUE CHUCTEMBl HAYYHBIX 3HAHUU B 00JaCTH COBPEMEHHBIX
mpo0JieM HAyKH, TEXHUKU U TEXHOJIOTUH, C MPUMEHEHHUEM METOA0JIOTHH KOMIUIEKCHOM OIEHKU U
aHaJdM3a OCHOBHBIX PHCKOB TMpPU BHEAPEHUH WMHHOBAIIMOHHBIX TEXHOJOTMH B CHUCTEME
HAI[MOHATLHOM YKOHOMHUKH C UCIIOJIb30BAHUEM UHCTPYMEHTOB 3 (EKTUBHOTO YIIPABICHHSI.

2. B pe3yabrare  HM3yYeHUs] JUCHUIUVIMHBI  O0y4YaIIMiici MO0  mNporpaMmme
MAarucTpaTypsbl J10JKeH:

Obnadamy cnenyomumMu oommekynbTypHbIME (OK) KoMeTeHuusaMu:

— 005a1aTh CIIOCOOHOCTHIO COBEPIIICHCTBOBATh U PA3BUBATh CBOW MHTEIUICKTYAIbHBIN U
OOIIEKYNbTYpHBI YpPOBEHb, TOTy4YaTh 3HAHHUS B OOJIACTH COBPEMEHHBIX TMPOOJIEM HayKH,
TEXHUKHU U TEXHOJIOTUH, TYMAHUTAPHBIX, COLIMATIBHBIX U 3KOHOMHUYeCKHX Hayk (OK-4);

3Hamo:

— TEOPETUYECKHE OCOOEHHOCTU W JACHUCTBYIONIYIO TMPAKTHKY B OOJACTH OIEHKHA IKOHOMHYECKOU
3¢ PEKTUBHOCTH U YIIPABIICHHUSI MHHOBAIIHOHHBIMH PUCKAMU;

— COJIEp>KaHUE CIIOCOObI U MHCTPYMEHTHI 9dKOHOMHYECKOTO aHAJIN3a;

— METOJIbI pacdeTa YIKOHOMUYIECKOU 3(h(HEKTHBHOCTH MPUHSATHS MHHOBAIIMOHHBIX PEIICHHUIA;

Ymems:

— MPOBOJUTH OLIEHKY M DKOHOMHMYECKHNM aHAJIU3 HAyYHOM, TEXHUYECKOW JTOKYMEHTAalUHUH B
o0JacT WHHOBALIMOHHBIX BUJOB JACSATEILHOCTH M paccuyuTaTh A(G(HEKTHUBHOCTH YIPABICHUS
pHUCKaMU;
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— OLIEHMBATh IKOHOMHMYECKYIO 3(P(PEKTUBHOCTh W TOCIEACTBUS NPUHUMAEMBIX pEIIECHUH B
obmactu mpohecCHOHATBEHOM e TEIIEHOCTH.

Bnaoemy:

— METOJaMM W WHCTPYMEHTaMU pa3padOTKM U aHajdu3a albTePHATHBHBIX TEXHOJOTHUYECKUX
IIPOLIECCOB, TPOTHO3UPOBAHUE TEXHOJOTUUECKUX, DKOHOMUYECKUX U NIOCIIEACTBH;

— METOJAaMH U HMHCTPYMEHTAaMHU OLEHKH 3KOHOMUYECKOH 3(PPEKTHUBHOCTH TEXHOJOTHUECKUX
MPOIIECCOB, X OE30MACHOCTH U TEXHOJOTHUECKUX PUCKOB MPU BHEJIPEHUU HOBBIX TEXHOJIOTUH;
— HaBBIKAMHU YYacCTHs B Pa3pabOTKe NMPOEKTOB HOBBIX pecypcocOeperaronmx u 0e30MacHbIX
IIPOU3BO/ICTB.

3. Kparkoe coaep:kaHue IMCHMIIIMHbBI:

HeonpenejseHHOCT M pUCK: 00IIHMe NMOHATHSA M NPUOJIMIKEHHbIE METOABI ydeTa.
OOmiee MOHATHE O HEONPENENIEHHOCTH M pHCKe. MHOXECTBEHHOCTh CLIEHAPUEB peau3alliu
npoekta. lloHstTss 00 9S((EeKTUBHOCTH W  YCTOHYMBOCTH TPOEKTa B  YCIOBHAX
HEOIPEAEIEHHOCTH. dopmupoBaHue OpraHMU3alIOHHO-3KOHOMHUYECKOT O MeXaHU3Ma
peanu3ali HHHOBALIMOHHBIX PELICHUH C Y4eTOM (PaKTOPOB HEOMPEAEIEHHOCTH U prcka. Puck-
anneTuT KoMmnaHuu. OCHOBHBIE CUCTEMBI yNPAaBIEHUS. YKPYIHEHHas OLEHKAa YCTOWYMBOCTH
MHBECTUIIMOHHOTO NpoekTa. [IpeMus 3a puck. KymyasaTUBHBIA METOJ OLIEHKH NTPEMUU 33 PUCK.
Monens onenku kanutainbHbIX akTUBOB (CAPM). Ynpasnenue no MRP-cucteme u ap.

Pacyers! o:xxuaaeMoii 3p(PeKTHBHOCTH IPOEKTA. YKPYIIHEHHAs OLICHKA YCTOWYUBOCTH
IpOEKTa JJIsl ero y4acTHUKOB. Pacuer rpanun; 6e3yObiTouHoCTH M 3¢ dexruBHOCTH. OnieHKa
YCTOMUMBOCTU TPOEKTa IyTEeM BapbHpPOBaHUS ero mnapameTpoB. OneHka 3((eKTUBHOCTH
NPUHATHS PpELIEHUs B  YCJIOBHUAX HEONPEIECIIEHHOCTH. BeposTHOCTHas (CTOXacTHKA),
CyObEKTHUBHBIE BEPOSTHOCTH M MX HCIIOJNB30BaHUE INPH OLEHKE YPPEKTUBHOCTH IMPOEKTOB.
®opmyna ['ypBunia. MeToasl 1 HHCTPYMEHTBI YIIPaBICHUS PECYPCAMU.

OnTuMu3anusi ¥ PalMOHAJIBHBIA 0TOOP MPOEKTOB. 3aj1a4u 0TOOPAa M ONTHMH3ALUN
IIPOEKTOB U MX PEUICHHE. YUeT BIOXKCHUH COOCTBEHHBIX PeCypcoB. MeTo/bl adbTePHATUBHBIX
pElIeHNl, U3IEPKEK, €AUHOBPEMEHHBIE M TEKYIIHE H3ICPKKU. AJIBTEPHATHBHAs CTOUMOCTb
pecypca B YCIOBUSAX PUCKAa M JIp. TOKa3aTelH, OILCHHWBAaeMble NMpH pacuere 3((HEeKTUBHOCTH
npuHaTHa pemeHuil. CocTaBiieHHME peecTpa NPUYMHHO-CIEACTBEHHBIX CBSI3€H IPOSIBICHUSA
puckoB. KonnuecTBeHHas 1 KayeCTBEHHAsI OLIEHKA PUCKOB.

JKOHOMHYeCKasi M  (HUHAHCOBasi OLEHKAa PHCKOB  mnpodeccHOHATbHOM

aesiteibHOcTH. CoBpeMeHHas M Oynaymias CTOMMOCTH JICHEKHOTO MOToKa. Teopermueckue
OCHOBBI IUCKOHTUPOBAHMS B YCIOBHAX HeonpeaeaeHHOCTH. OcOOEHHOCTH OIICHKH MPOEKTOB B
YCIOBHSIX COBPEMEHHOW pPOCCHICKON 5SKoHOMHUKH. OleHka (UHAHCOBOW peann3yeMOCTH
npoekTa © APQPEKTHBHOCTH Yy4yacTHS B HEM aKIMOHEPHOro kKanurtaia. lcmomb3oBanue
OINIIMOHHOW TEXHUKU TPU OLEHKE HWHBECTUIMH. PaznmuuHbple acmekThl BIMSHUS (akTopa
BpemeHH. [lociienoBaTenbHOCTD POSBIEHUS PUCKOB.
IIpeaBapure/ibHAs AHAJIUTHYECKAS OLEHKA IPOEKTA. YIPOULIECHHbIH NpHUMEpP OLEHKH
3 peKTUBHOCTH U (PMHAHCOBOI peajn3yeMocTH npoekTa. OObIUHAS METOJMKA. Y TOUHEHHAS
meronuka. Omnpenenenue YJIJI. Onpenenenne BUJI. OmnpenenenHue cpoka OKyNaeMOCTH OT
Havana mpoekrta. OmnpeneneHue (UHAHCOBOM peamu3yeMOCTH NpOeKTa U IPPEKTHBHOCTH
aKIMoOHEpHOro KamuTana. llpumep momHOoro pacdera mokasartenedl 3((EeKTUBHOCTH U
HKOHOMHYECKOW OLIEHKH PUCKOB MPO(PECCHOHATBHOM NeSTETbHOCTH.

JenoBasi urpa. O0y4yeHne HaBbIKAM YYacTHsi B pa3pa0oTKe NPOEKTOB HOBBIX
0e30macHBIX NPOM3BOACTB M 3JKOHOMHYECKOH OLICHKEe PHCKOB MpodeccnoHaIbHOI
e TeJIbHOCTH.

Hcxonuble panHble. Makpo- M MHKPOIKOHOMHYECKOE OKpPYXKEHUE B PBIHOYHOM
SKOHOMHKE. WHCTpyMEHTHI LeNenojaraHusi B cHcTeMe pUCKOB. OCHOBHbBIE CBEICHHA 00
OTIEPALIMOHHON JEesTeTbHOCTH. METOM0IOrTHsl OLIEHKH PUCKOB HAY4YHOH M MpogecCHOHaTbHOU
NESATEIBHOCTH B YCJOBMSIX  HEONpEAeNIeHHOCTH. @DOopMUPOBaHHE KOMaHABl  IIPOEKTA.
Opranuzanust ¥ ynpaBlieHHE yCIIEIIHON padoThl KOMaH bl IPOEKTa OE30MaCHOTr0 MPOU3BOACTBA
¥ SKOHOMHUYECKast OIIEHKA PUCKOB MPO(ECCHOHATBHOMN NeATETbHOCTH.
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4 O0bem yueOHOM TMCUMILINHBI

B 3agerHbIX B akazgem.
Bunsl yueOHoI paboThI €AMHULIAX yacax
OO0masi TPy10€eMKOCTb M CUUILIHHBI 2 72
10 y4eO0HOMY ILIAHY
AyIMTOpHBIC 3aAHATHS: 0,94 34
[Ipaktuueckue 3austus (113) 0,94 34
CamocrositesbHas padora (CP): 1,06 38
Pedepar (sxoHOMUYECKUH pacyeT, OIleHKa 1,06 38
puCKa)
Bua KOHTpoJIsA: 3a4eT / IK3aMeH - 3a4eT
B 3auernbsix | B actponom.
Bunsl yueOHoI paboThI €AMHULIAX qacax
OO0mas Tpy10eMKOCTb JHCHUTIIHHBI 2 54
1o y4eO0HOMY ILIAHY
AyIMTOpHBIC 3aAHATHS: 0,94 25,5
[Tpaktuueckue 3ausrus (113) 0,94 25,5
CamocrositesibHas padora (CP): 1,06 28,5
Pedepar (sxoHOMUYECKUI pacyeT, OIleHKa 1,06 28,5
pHUCKa)
Buja KOHTpoJIsA: 3a4eT / IK3aMeH - 3ayeT

4.4.2. O0s3aTesbHbIC TUCHUILUINHBI BADHATHBHOM 4aCcTH
AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«JlomoaHuTeEAbHBIE TJ1aBbl MaTeMaTuKkn» (b1.B.01)
1. Henn AuMCOMIVIMHBI — 3HAKOMCTBO C COBPEMEHHBIMH METOJAMH CTATHUCTUYECKOU
00pabOTKM SKCIEPUMEHTAIBHBIX JAaHHBIX C HCIOJIb30BAHUEM CPEICTB HH(POPMALMOHHBIX
TEXHOJIOTUI Ha OCHOBE yIIIyOJEHHOTO H3YyUYeHHS Kypca MaTeMaTHYECKOW CTAaTUCTHKH.
2. B pe3yabraTe  HM3y4YeHMs  JMCHUIUIMHBI  O0y4yamlouuWiics 1O  MNporpamme
MAarHCTPaTypPhI JOJIKEH:
Obnaoams cnenyromumu obmenpodeccruonanbasiMu (OITK) u npodeccuonansubimu (I1K)
KOMIIETEHIUSIMHU:

— TOTOBHOCTBIO K HCIIOJB30BAaHHUIO METOJOB MaTEMAaTUYECKOTO MOJEINPOBAHUS
MaTEPHUAJIOB U TEXHOJIOTMYECKHUX IIPOLECCOB, K TEOPETUYECKOMY aHAJIN3Y U IKCIEPUMEHTAIbHON
npoBepke TeopeTnueckux runotes3 (OIIK-4).

— CIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE MPUOOPHI U METOAMKH, OPraHU30BBIBATH
NPOBEJICHUE  SKCHEPHUMEHTOB M HCIIBITAHUN, MPOBOAUTH UX 00pabOTKY M aHATM3MPOBATH MX
pesyabTatsl (I1K-3).

3Hamb:
— OCHOBHBIC MPUEMBI U METO/BI 00PaOOTKH CTAaTUCTUYECKOM MH(pOpMAIMU: PacuéT BHIOOPOYHBIX
XAapPAKTEPUCTHK CIIyYailHbIX BEJIMYMH, HCIOJIb30BAaHME CTATUCTMUYECKUX TMIIOTE3 Ul IepeHoca
PE3yJIbTaTOB BEIOOPOUHOT0 00CIIEIOBaHMUS Ha T€HEPATIbHYIO COBOKYITHOCTE;
— METO/]Ibl PErPECCUOHHOIO U KOPPEJISLIMOHHOIO aHAIN34;
— OCHOBBI AUCIIEPCHOHHOTO aHAJIN3a;
— METO/Ibl aHAJIN3a MHOT'OMEPHBIX JAHHBIX;
— 0a30ByI0 TEPMHHOJOTHIO, OTHOCSAIIYIOCS K TEOPETHYECKOMY OIHMCAHUIO OCHOBHBIX
NEPCIIEKTUBHBIX HANPABJICHUN Pa3BUTHUS METOZOB 00paOOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX;

ymemn.

— QHAJIM3MPOBaTh W KPUTHUECKH OIIEHUBATH COBPEMEHHBIE HAay4HBIC JOCTH)KEHHS B 00JIacTH
CBOMX HAy4YHBIX UCCIIEJOBAHUN;
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— UCTOJB30BATh MOJyUYEHHBIC 3HAHUS JUJIsl pEIICHUS TPOPECCUOHAIBHBIX M COIIMAIBHBIX 33/1a4.
enademy:

— 0a30BOH TEPMHUHOJIOTHEH, OTHOCSIIENHCS K CTATUCTHUECKON 00pabOoTKe IKCIEPUMEHTAIbHBIX

JAHHBIX;

— TMpPaKTUYECKMMH HaBBIKAMH OOpaOOTKM CTaTUCTHYECKOW HWH(OPMAIMK C HCHOJIB30BAaHUEM

MH()OPMAIIMOHHBIX TEXHOJIOTHH;

— METOAOJIOTHEH COBPEMEHHBIX HAYYHBIX HCCICIOBAaHWM, KPUTHYECKOM OLICHKOM IOJIyYEHHBIX

pE3yJIbTaTOB, TBOPYECKMM aHAJIM30M BO3HMKAIONIMX HOBBIX NpoOieM B 00JacTH XUMHUH H

XUMHUYECKOU TEXHOJIOTHH.

3. Kpartkoe copep:kaHue IMCUMIIIMHBI:

Beenenne.

OCHOBHBIE CTATUCTUYECKUE METO/IbI AHATIN3A IKCIIEPUMEHTAIBHBIX JAHHBIX.

1. OcHOBBI MATEMAaTHY€CKOM CTATHCTHKH.

3amaun MaTeMaTU4ecKOM CTaTUCTHKU. BpiOopku. CraTHcTHUecKoe pachpezescHue
BbIOOpKU. VHTepBanmpHas TaOinuIa, THCTOrPaMMa YacTOT. THIBI W3MEPUTENBHBIX IIKAJ.
CraTucTuueckue OLEHKHM I1apaMEeTpOB paclpelesieHus, HUX CBoicTBa. TodeuyHbIE OLEHKH.
WHTepBabHble OLIEHKM IapaMETpoB pacipeneiacHus. IIpoBepka CTaTUCTUYECKUX THMIIOTES.
OcHoBHble nOHATHA. Cxema npoBepkH runoressl. IIpoBepka runoTessl 0 BUAE pacipeesICHus.
y>—kputepuii cornacus ITupcona. CpaBHEHHE IBYX AUCIEPCHI HOPMAJbHBIX PACIpEIeIeHH.
CpaBHEeHHE IByX CPEIHUX HOPMAJIBHBIX PACIIPEAEICHHUM.

2. CraTncT4ecKkne MeTO/Ibl AHAJIN3a JaHHBIX

PerpeccuoHHBII M KOpPPEIALMOHHBIA aHanW3. JIMHEHHas perpeccusi, MHOXKECTBEHHAs
nuHelHas perpeccus. OlEeHKa YpPOBHEH 3HAUMMOCTH KOX(PQPHUIMEHTOB PErpecCHOHHOTO
ypaBHeHHA. Mopenu HeNWHEHHBIX perpeccuil. Bprumcnenne ko3dduuumeHta Koppensiuu
[Tupcona mo BbIOOPOUHBIM JaHHBIM. [IpoBepka THIOTE3Bl 3HAYMMOCTH KO3 duimenra
Koppernsiiun. Panrossie koa¢¢urrentsl koppensainuu Crnupmena n Kennanna. JlucrnepcnoHHbIH
aHaJIN3: [IOHATUE JUCIIEPCUOHHOIO aHAJIN3a, OCHOBHBIE OIIPECIICHHUS.

OnHO(aKTOPHBIN U ABYX()aKTOPHBINA AUCTICPCUOHHBINA aHATU3.

3. Craructnueckass 00pa0doTka MHOrOMepHbBIX JaHHbIX HasHauenue u
KJaccu(uKausi MHOTOMEpPHBIX METOJI0B. MeToabl mpenckasanus. MeToasl Kiaccu(uKaIum.
MHOroMepHbIil perpecCUOHHBIN aHanu3 MHokxecTBeHHass perpeccus. MakTOpHbI aHAIU3
OcHOBHBIE TIOHATHS U MPEATIONOKEeHUs! (hakTopHOTO aHanmu3a. Ooumit anroputM. OCHOBHBIE 3TAIlbl
¢dakropHoro aHammza. JIUCKpUMUHAHTHBIA aHain3 OCHOBHBIE TOHATHUS U TPEANONIOKEHHS
JUCKPUMHHAHTHOTO aHann3a. [IMCKPMMHHAHTHBIN aHAM3 KaK METOJ KJIAacCU(UKAIUU OOBEKTOB.
Knacrepusiii ananu3. O01as XxapakTepuCTHKa METO/IOB KJIACTEPHOTO aHaln3a. Mephl CXOJICTBA.
Wepapxuueckuit kinactepHslid ananu3. Meton k-cpennux. Kpurepun kauectBa KiacCupUKaIIH.

KomrmproTepHblii  aHamM3 CTAaTUCTUUECKUX JAaHHBIX XapaKTepHCTHKa W OCOOEHHOCTH
noctpoenus naketoB Excel, MathCad, SPSS, Statistica. 3ak/rouenue.

4 O0bem yueOHOM TMCUMTLIHHBI

B 3auerHbIx B akanem.
Buab1 yueOHoii padoThI €UHHULIAX yacax
O0mas Tpy10eMKOCTh AUCHHUILIMHBI 10 ) 7
Y4eOHOMY IJIaHy
AyIMTOpPHBIC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,44 16
ITpakTnueckue 3anatusa (113) 0,5 18
CamocrositeabHas padora (CP): 1,06 38
Bupa xkonrTpoas: .
3auer ¢ oueHkoit
JK3aMeH/3a4er
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B 3auerHbIx B actponom.

Buabi yuedHoili padoThI eQUHULAX gacax
O0mas Tpy10eMKOCTh AUCUHUIIIMHBI 10 ) 54
Y4eOHOMY IIaHy
AyIMTOpHBIC 3aAHATHS: 0,94 25,5
Jlexuun (Jlek) 0,44 12
[IpakTuueckue sanstus (113) 0,5 13,5
CamocrositeabHas padora (CP): 1,06 28,5
Bupa xonrTpouas: 3a4der ¢ oneHKOM
JK3aMeH/3a4eT

AHHOTanus padoyeil NPOrpaMmbl AUCHUNIIHHBI
«MHpopManoHHbIe TeXHOJI0rHU B o0pasoBanum» (b1.B.02)

1. Heabr0  AUCHUMIVIMHBI  SIBISIETCS  TOJATOTOBKA  CTYJEHTOB B 00IacTH
MHPOPMALIMOHHOTO  COMpPOBOXKIACHUS ~ HAayyHOW  JESATEIBHOCTH, IPHUBUTHE  HABBIKOB
CaMOCTOSITENIFHOT'O TIOMCKA XUMUYECKOH HH(OpMAIMK B PA3TUYHBIX HCTOYHUKAX.

2. B pe3yabTraTe u3yYeHHS] AMCHUILUIMHBI OOydawouuiics mo0 mnporpamMmme
MarucTpaTypsbl 10JKeH:

Obaaoams cnenyrommmu obmenpodeccuonanbubiMu (OIIK) u npodeccrnoHabHEIMI
(ITK) koMIeTeHIUSIMU:

—TOTOBHOCThIO K KOMMYHHKALIMM B YCTHOM M NHChMEHHOM (opMax Ha PYCCKOM H
MHOCTPAaHHOM SI3bIKaX JJIS pelieHus 3a1a4 npogpeccuonansHoi aearensuoctu (OIIK-1);

—TOTOBHOCTBIO PYKOBOJHUTH KOJUIEKTUBOM B cdepe cBoeil mnpodeccuoHanbHOM
NesITeIbHOCTH, TOJIEPAHTHO BOCIPUHUMAs COLMAJbHbBIC, ITHUYECKHE, KOH(ECCHOHAIbHBIC H
KynbTypHble pasnnuus (OIIK-2);

—TOTOBHOCTBIO K  3alIMTe OOBEKTOB  HMHTEUICKTYaJbHOH COOCTBEHHOCTH H
KOMMeEpIHATU3aIMH [IPaB HAa 00bEKTHI HHTEIUIeKTyanbHOU coocTBenHOocTH (OITK-5);

— CIIOCOOHOCTBIO  OPTaHM30BBIBATH CAMOCTOSITENIBHYI0 M KOJUIGKTMBHYIO HAay4HO-
HCCIIEIOBATENbCKYIO PaboTy, pa3palbaThiBaTh IUIAaHBI M HPOTPaMMbl HPOBEACHUS HAYYHBIX
UCCIIEIOBAaHHUM U TEXHUUYECKUX pa3paboToK, pazpabaTeiBaTh 3aaanus it ucnoiaaurens (I1K-1);

— CIIOCOOHOCTBIO HCHOJIB30BATH COBPEMEHHBIE MPUOOPHI U METOIUKH, OPraHU30BbIBATH
NIPOBE/ICHUE SKCIEPUMEHTOB M HUCHBITAHUN, MPOBOAUTH UX 00pabOTKY M aHATU3UPOBATh UX
pesynbratsl (I1K-3).

3HAMDb!

— OCHOBHBIE COCTAaBJIIONME HH(POPMAIMOHHOTO OO0ECIEUYeHHUsI MpoLecca COMPOBOXKICHUS
HAYYHOH JIeATeNbHOCTH, TOHATUS U TEPMUHBL;

— OCHOBHBIE OT€UECTBEHHBIE U 3apy0eKHbIe HCTOYHUKH MPOPMIBHON HHPOPMALINY;

— 00IMe NPUHLIKIBI TOTY4YeHUs, 00paOOTKU M aHAIM3a HAYYHOH HH(pOpMaInu;

ymemn:

— BBIACNATH  KOHKPETHbIE  MH(POPMALMOHHBIE  TEXHOJOTHH, HEOOXOIuMBbIE TS

MH(POPMALIMOHHOTO 00eCIIeUeHNs pa3IMYHbIX HAyYHBIX MOTPEOHOCTEH;

— HaxXOOUTh MNPOMWIbHYI0 HWHPOPMALHMIO B pa3IMYHBIX OTEUECTBEHHBIX M 3apyOe HBIX

MH(POPMALMOHHBIX MacCHUBaX;

— 00pabaThIBaTh U aHATM3UPOBATH JAHHBIE C LIEJIbIO BBISIBICHUS PEIeBaHTHON HH(DOpMaLUH,
enaodemn:

— 3HAHWSAMU O COBPEMEHHBIX AaBTOMATHU3WPOBAHHBIX HH(POPMALMOHHO-TIOUCKOBBIX CHCTEMax

(AUIIC), ux BO3MOXKHOCTSIX, CITIOCO0aX B3aMMOJICHCTBHS C HUMH;

— TPAKTUYECKUMHU HaBbIKAMH HWH(POPMALMOHHOTO IOMCKA C IOMOINBIO  TEXHOJOTHH

TEJIEKOMMYHHUKAIIMOHHOTO A0CTyna U MHTepHeT-TeXHOIOT Hii;
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— OCHOBHBIMH TOJAXOJAaMM JUIS aHAIM3a IMOJIyYeHHOW TAaHHBIX M HMCIOJIb30BAaHUS MX B CBOEH
npodeCCUOHATLHON IEATEIIbHOCTH.
3. KpaTkoe conep:kanue IHCHUIIHHBI:

Paccesune u crapenue wuHpopmanmu. Crnemuduka wuHbOpMAIMM TO XUMUU H
xuMudeckoi texnonorun. Mudopmarmonnsie cucremsl (MC) u nHpopMamoHHble TEXHOIOTHH.
Crpyxkrypa u knaccudukanus UC. PedeparuBubie xypHaibl: PedepaTUBHBIN KypHAT «XUMUSN,
«Chemical Abstracts». CrpykTypa, yKaszaTeld, airOpUTMbl pPa3JIMYHBIX BHJIOB IOHCKA.
ABToMatu3upoBaHHble  HMH(opMarmoHHO-niouckoBele  cuctemsl  (AUIIC).  [lmanmoroBble
MIOUCKOBBIE ~ CHUCTEMBI: OCHOBHBIE (DYHKIIMM M  BO3MOXKHOCTH, CIIOCOOBI  JOCTYyIHA.
WudpopmMallMOHHbIE  TEXHOJOTMM W HWH(GOpPMAIMOHHBIE  PECypChl.  OTambl  pa3BUTHA
MHPOPMALIMOHHBIX ~ TEXHOJOrMi. Buapl  uHOpManMOHHBIX  TexHOJNOTHH. OCHOBHBIE
KOMIIOHEHTbl ~ TE€JIEKOMMYHMKAallMOHHOro jocryna k pecypcam  AUIIC.  Anroputm
MHPOPMALIMOHHOTO TOMCKa B PEXUME TeleAocTyna. BpiOop JeKCHYecKHX —eIWHMIL,
UCTIOJIb30BAHUE JIOTHUECKUX U TO3UIUOHHBIX onepaTopoB. MH(OpMamoHHO-IONCKOBBIN S3BIK.
Jloruka u ctparerusi moucka. basel manubpix (BJl). banku nanubix. CTpykTypa, (QyHKUIUH,
HazHadeHne. Tumel 0a3 JaHHBIX U OAHKOB JAHHBIX.

AMUIIC Bceepoccuiickoro HHCTUTYTa HaydyHOW U TexHudeckor nHpopmanuu (BUHUTN).
OcHoBuble ba3el nanneix BUHUTU. Ilpeamernoe coxepkanue MU HamonHeHue. CTpykTypa
nokymentoB B b/ BUHUTU. NudopmannoHHO-TOMCKOBBINA sA3bIK. [lonckoBas crparerus.
AUIIC  STN-International.  Wupopmanmonno-nouckoas  cucremMa  STN-International.
Ocob6ennoctu AUTIC STN-International. Opranuzanuss 1 BO3MOXXHOCTH TOHUCKa. PaznmuHble
Buael nioucka: (STN-easy, STN Express, STN on the Web u ap.). 3HakoOMCTBO ¢ OCHOBHBIMHU
BUJAMHU HWCTOYHHMKOB HWH(OpMauuu: MoHOrpaduu, aumccepranmu, aBTopedeparbl, CTaTbH,
MATEeHTHI, JICTOHUPOBAHHBIE PYKOIUCH, TE3UCHl KOH(PEPEHIINH, CeTEBbIE MyOJIMKAIIUH, CTAHIAPThI
u T1.1. OcoOeHHOCTH OQOpPMIIEHUS CCBUJIOK Ha JaHHBIE WCTOYHHMKHU. Vcmoib30BaHue
oreuecTBeHHbIX 0a3 nmanueix PI'b, T'TIHTh, BUHWUTWU, PHb wu ap. Hcnons3oBanue
BO3MOKHOCTeH OnbanoTexu eLibrary. Mnaekcs! nutupoBanus. TeMaTnueckuii OUCK.

00630p cymecTBYIOMMX HH)OPMAIIMOHHBIX UCTOYHUKOB B 00JIACTH XUMHUH, XUMHUYECKON
TEXHOJIOTUM U CMEXHBIX HayK. MH(}OpMaIlOHHBIE MOPTAbl U CANUTHI JIEKTPOHHBIX W3JIAHHIMA:
CalT 3NEKTPOHHBIX KXYPHAIOB AMEPHUKAHCKOTO XMMHUYECKOro obmiecTBa, moptan Informaworld
m3narenbctBa TAYLOR&FRANCIS, wundopmammonssiii  mopran SCIENCE  DIRECT
m3narensctBa ELSEVIER, mnopranst u3gatensctB SPRINGER, WILLEY&SONS wu nap.
WNudopmannonnsie BozMokHocTH Science Direct. TlouckoBbiii nHTEp(dENC, MOMCKOBBIN S3BIK,
HayKOMETpUYeckne  (QYHKIMH, JOTMOJHUTENIbHBIE  (QYHKIMHU.  DJEKTPOHHBIE  W3JaHUA
AMEpUKaHCKOTO XHMMHUYecKkoro oOmectBa. OOmas xapakrepuctuka. HMHpopmannoHHbIE H
norckoBble BO3MOXXHOCTH. [lonarue DOI. ITonckoBbli A3bIK. ArperaTopbl Hay4HO-TEXHUUECKON
unpopmanuu Reaxys, Web of Science, Scopus, Google Academy. MHIeKCh HUTHPOBAHUS.
TemaTudyeckuii MOUCK.

[TonsiTHE OOBEKTOB MHTEIICKTYalbHOW COOCTBEHHOCTH. [laTeHTHAsT JOKyMEHTAIHs Kak
nHGOpPMaMOHHBIM MaccuB. OCHOBHBIE MOHATHS W OINpPEACNICHUS B O0JACTH MATEHTOBEICHHUS.
OObexThl  M300peTeHuid. IlaTeHTHOEe  3aKOHONATENBCTBO. MEXIyHapoAHas  IaTEHTHas
knaccudukanus (MIIK). IlarentHsiii mouck. OcoOeHHOCTH W BUIBI MOMCKa. OTeueCTBEHHBIC U
3apyOeKHble  aBTOMATH3HPOBAHHBIE  WH(POPMALMOHHO-TIONCKOBBIE  CHUCTEMbI  MATEHTHOM
uHpopManuu. XapaKTepPUCTHKA, OpraHU3alMs, BO3MOXXHOCTH moucka. bJl dexepanbHOro
uHCTUTYTa TpoMbieHHoH cobctBeHHOCTH (DUIIC). CoctaB M BO3MOXKHOCTH JOCTYTIA.
Crpykrypa narentHoro nokymenta B bJI. BJI Amepukanckoro mateHtHoro Bepomctsa United
States Patent and Trademark Office (USPTO). Cocras B/l USPTO. Bo3moxxHOCTH IOCTYyTA.
Crpykrypa narentHoro aokymeHta B bJ[. Bl ESPACENET. Komneknusi nmareHtHoix bJ]
ESPACENET. Bo3moxsoctu poctyna. CTpykTypa HaTeHTHOro JokymeHta B bJI. Buasl u
BO3MO>KHOCTH ITOMCKA.

Vcnonp30BaHue TEXHOJIOIMHM BEOMHAPOB B yueOHOM mporiecce. Vcrnonb30BaHHE CUCTEM
KoHTpos Bepcuit GiHub. Bunbl monckoBbix MamuH. CTpyKTypa ¥ MPUHLIUI paObOTHl TOMCKOBBIX
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mamvH. [TonckoBas cucrema Google. [Ipuemsl noncka nadopmarnmu. CepBuck noprana Google.
Onexktponnas moura Gmail u cepsuc GoogleTalk. Ilouck ©HayuHoit wuHpoOpManuu B
GoogleScholar. Apromaruyeckuii NepeBOIYMK BeO-CTPAHUI. DHUMKIONEAUYECKHE MOPTAJIbI
Wutepner. Texnonorus Wiki. Mlcropusi BOSHUKHOBEHHSI U CTPYKTYpa CBOOOIHOW SHIIMKIIOTICHH
Wikipedia. CoBmecTHass paboTa HaJ JOKYMEHTaMH W OpraHU3allMd COBMECTHOIO OHJIAiH
MIPOCTPAHCTBA JAJIs1 HAyYHOH paboTsl. DPdeKT camoopranuzanuu B ri00aabHON KOMITBIOTEPHOM
ceTu. XapakTepUCTHKA colManbHbIX cerell. [lonarue o 6morocdepe.

4. O0beM y4eOHOI TN CIUNITHHBI

Bunpsl yueOHoi paboThI B 3ayeTHBIX B akazgem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 2,0 72
10 y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 0,94 34
Jlexuuu (Jlek) - -
[Ipaktnueckue 3ansarus (I113) 0,94 34
CamocrositenbHas padora (CP): 1,06 38
Pedepar 0,53 19
Jlpyrue BUIbI CAMOCTOSTENILHONU PabOTHI 0,53 19
Buja koHTpoOJIsi: 3a4eT/3K3aMeH 3auer
Bunast yueOHoii paboThI B 3auetHpix | B acTpoHOM.
eIMHUIIAX qJacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 2,0 54
1o y4eO0HOMY ILIAHY
AyIMTOpHBIE 3AHATHS: 0,94 25,5
Jlexuun (Jlek) —
[Tpaktuueckue 3ausarus (113) 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
Pedepar 0,53 14,25
Jlpyrue BUIbI CAMOCTOSTENILHONU PabOTHI 0,53 14,25
Buja koHTpoOJIsi: 3a4eT/3K3aMeH 3ayer

AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«ITosyyeHue u3aeuii Ha OCHOBE MOJIUMEPOB MeTUKO-0HOJIOTNYECKOT0 HA3HAYECHH S
(b1.B.03)

1. Heab AucHMNIMHBI — IpUOOpeTeHne 00ydYaroMMUC KOMIETEHIMM M 3HAHWM, B 001acTH
METOJIOB TMEepepadOTKH B HU3JACTUS TMOJIMMEPOB, MPUMEHSIEMBIX B MEIUKO-OMOIOTHYECKHIX
o0macTsx.

2. B pe3yabTaTe M3y4YeHHs NUCHUILUIMHBI O0YyYAKIIUIiCA MO MporpaMMe MarucTpaTypbl
JOJIZKEH::

Obaaoams cnenyrommmu obmenpodeccuonanbubiMu (OIIK) u npodeccrnoHabHEIMI
(ITK) koMIeTeHIHUSIMU:

— CMoCOOHOCTHIO K MPO(ECCHOHANBHON AKCIUTyaTallud COBPEMEHHOTO OOOpYAOBAaHUS U
pUOOPOB B COOTBETCTBUU C HarpapiieHHeM u ripoduieM nmoarotosku (OITK-3);

— TOTOBHOCTBIO K TOHCKY OOpabOTKe, aHaIu3y u cUCTEeMaTHU3aluu HAYYHO-
TEXHUYECKOW MH(OPMAITUH TI0 TEME UCCIIEIOBaHMSI, BEHIOOPY METOAMK U CPEACTB PEIICHUS 3aaun
(IIK-2);

— CMOCOOHOCTBHIO HCIOJIB30BAaTh COBPEMEHHBIE MPUOOPHI U METOIUKH, OPTaHU30BHIBATH
MPOBEICHUE JKCIIEPUMEHTOB M HCIBITAHWH, IPOBOIUTH WX 00Pa0OTKY W aHATM3UPOBATH UX
pesyabtatsl (I1K-3).
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3nams:

— TpeOoBaHUs, MPEIbIBIIEMbIE K CBOWCTBAM IOJIMMEPOB, MpEeIHA3HAYCHHBIX UIA MOTYYCHHS
U3JIeNTUi METMKO-OMOJIOTHYECKOT0 Ha3HAYCHHUS C YUeTOM 00JIaCTH X IPUMEHEHUS;

— o0mue NPUHIMIBI TEXHOJOTMU IMepepaboTKH MOJIMMEPOB U IMOJUMEPHBIX KOMIIO3UIIHM,
ONITUMH3AIMY POU3BOJICTBEHHBIX MPOILIECCOB, OCHOBBI TEXHUKH 0€3011aCHOCTH;

— B@KHEHIIME TEXHOJIOTHYECKHE TIPOLECChl TNepepadOTKU IOJIMMEPHBIX MAaTEpUaloB H
BSA3KOTEKYYEeM, BBICOKODXJIACTUYHOM, PACTBOPEHHOM COCTOSSHUM M OCHOBHOE O0OpyAOBaHHE,
PUMEHSIEMOr0 B 3TUX Mpolieccax;

— CHEIHUaJbHBIE METOAbl TMepepadOTKM MOJIMMEPOB U IMOJUMEPHBIX KOMITO3UIIMOHHBIX
MmaTepuanoB. [lomyyeHne BBICOKOIUCIIEPCHBIX, TA30HAMOIHEHHBIX, MJICHOYHBIX, BOJOKHUCTHIX,
TKaHBIX, IPaHYJIUPOBAHHBIX M3AETIHH CHEIMaIbHOIO Ha3HAYCHHUS.

Ymemo:

— OMHCaTh BaKHEHIIINE METOBI IepepadOTKU MOIMMEPOB, KOMIIO3ULIMOHHBIX MaTepPHAIOB HA UX
OCHOBE U MX XapaKTepPHbIE OCOOCHHOCTH.

— BBIOMpaTh Hamboyee NpPUEMIIEMBbIi M AKOHOMHYHBIA CIIOCOO MOJYYEHHS OIPENEICHHOTO
u3Jenusl.

— OLIGHUTHh BO3MOXKHOCTb ITPUMEHEHHS OTNPEAEICHHOTO TUIIA, MAPKHU TMOJIUMEpPA Ui IPUMEHEHHS
B MEIMIIUHCKUX IIEJISX C YIETOM BHIOPAHHOTO MeToa (POPMOBAHHS U3ICIIHUS.

— yMeTh paboTaThb €O CIPaBOYHO-MH(DOPMAIIMOHHBIMU CHCTEMaMH B JAHHOH o00JacTH,
CBSI3aHHOW CO 3HAHUEM CBOMCTB, METOJOB NEpepabOTKH M UCHOJIb30BAHUS M3JENIUN Ha OCHOBE
MOJIMMEPHBIX MAaTEPUAIIOB B MEIHKO-OMOJIIOTHYECKUX TEXHOJIOTUSX.

Bnaoemy:

— OCHOBHBIMH IPEJCTABICHUAMHU O METO/aX MepepaboTKH MOJIMMEPOB U CBOWCTBAX
MOJTy4aeMbIX MaTepHasoB.
3. Kparkoe conepxxanue JMCUMILIAHBI:

O6ume Bompockl. PazHooOpasue M3Aenuil U IMpenaparoB, HAXOIAIIMX MPUMEHEHHE B
MEIMKO-ONOJIOTHUECKUX 00IacTsX.

O ponu crenuamTu3upoBaHHBIX O00Pa30BATENBHBIX TMPOIPAaMM M AKCHEPUMEHTATBHBIX
YCTAaHOBOK B OIICHKE SKOHOMHYECKOH 3(P(PEKTUBHOCTH MPOLECCOB MEPEepabOTKH IMOIUMEPOB.
KanpoBslii moTeHIIMaN MOTUMEPHBIX TPOU3BOJICTB M TPEOOBAHUS K HEMY.

Knaccudpukanus mo ¢usmueckoMy cocTosHUI0O U (popme — TBepable (MMIUIAHTATHI),
9JIACTHYHBIE W KaydyyKomoJoOHble (MMIUIAHTAaThl W OKCIUIAHTATHI), MOPHUCTbIC W3AEIHA
(MMIUIaHTaThl, OMOCOPOEHTHI), CETKM W TUICHKH (MMILUIAHTATHI, OMOAHATUTUYECKUE CHUCTEMBI),
BOJIOKHA, HHUTH, TKaHble (MUMIUIAHTAThl, IIOBHBIC MAaTEpUaNbl, OHOAKTHUBHBIC CHUCTEMBI),
rpaHyjibHbIe (OnocOpOeHThI, OMOAHATUTUYECKHUE CUCTEMBI), BOAOPACTBOPUMBIE (JIEKAPCTBEHHBIE
1 OMOJIOTUYECKU aKTHBHBIC) CUCTEMBI.

[TpuHIMTIBI U3TOTOBJICHHUS U MOJTyUEHUs U3JIEIUI U MTPEnapaToB U3 OMOMaTepHAIIOB.

dopmoBaHHe U3 paciuiaBa, (OPMOBAHUE M3 PACTBOPA, MPUTOTOBICHHE PACTBOPOB KaK
KOHEUHBIX TpernapaToB. M3roToBieHue LeNeBbIX H3JENUN B HpOIEcCce CHHTE3a IMOJUMEPOB.
IIpuHIUIIBI IOJTyYEeHMS TIOPUCTBIX U3EIIUN.

OOue MpUHIMIBI TPOM3BOJACTBA M3JENUNA M KOHEYHBIX MPOIYKTOB — ONTHUMHU3AIUSL
TEXHOJIOTUYECKHUX CXEM, COKpAIleHHWE OTXOJO0B M MX yTuiauzamus. CBs3b 3TUX TpolieM c
OXpaHOM OKPYKAIOLEH CPEMBI.

Texnuka Oe€30macHOCTH B TIpoLeccax NepepadoTKU OHoMaTepHanoB M IOJyYEHHS
KOHEUYHBIX U3JIeNUi 1 mpenapatoB. KOHTpob kauecTBa U3IeNui.

TpeboBanus k nepepabaTbiBa€MbIM MaTepHaIaM.

Bribop Marepuana B COOTBETCTBHM C Ha3HAUYCHHEM M YCJIOBUSIMH HCIIOJIb30BaHUS
LIEJIEBOTO M3JIENHs W TpenapaTa, B COOTBETCTBUH €ro TpeOyeMbIMU XapaKTePHUCTUKAMHU —
MPOYHOCTHBIE CBOWCTBA, YPOBEHb OMOCOBMECTUMOCTH, TpeOOBaHUS K OuoIerpajgaliyl WId
OMOCTa0MIBHOCTH, PAaCTBOPUMOCTH B BOJE, HEOOXOOUMOCTh HAIWYMA (YHKIHOHAIBHOCTH,
HEOO0XOIUMOCTH CTEPHIIU3ALIHH.

Br16op meTona nepepaboTKH.
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Br16op Merona mepepaObOTKM WJIM HMPUTOTOBICHHS LIEJIEBOTO M3JENUs WIM Ipernapara B
3aBUCHUMOCTH OT YCJIOBHH €ro NPUMEHEHHS.

OrneHkKa TEXHOJIOTMYECKUX XapaKTEPUCTUK MaTepuaa.

OneHka TEXHOJIOTMYECKUX XapaKTEpUCTUK MaTepuaia, €ro OTHOLIEHUS K HarpeBaHuIo,
YPOBHSI paCTBOPUMOCTH, CITIOCOOHOCTD K IEPEHECEHUIO CTEPHIIN3AIMH TEM MM UHBIM METOIOM.

[punuuns! popmoBaHus.

[Ipunnun  ¢opmoBaHUS B BA3KOTEKYYEM, BBICOKOIIACTUYHOM, CTEKIOOOPa3HOM
cocTtosiHuM. POpPMOBaHUE TEPMOILIACTOB U TEPMOPEKTOIIACTOB.

ITogroroBka chIpbsi.

[MonroroBka ceIpest Uit (opMoBaHMs Tpu HarpeBaHuM. OmnpeneneHHe IUIOTHOCTH,
CBIIIYYECTH, TPAHYJIOMETPUUECKOTO COCTaBa, TEMIEPATYPHBIX NepexonoB. Cylika HCXOIHOTO
celppsi. Metoapl u3MenbueHusa. IloaroroBka cMecedl NOIMMEPOB M APYTUX IOJIMMEPHBIX
Komno3uiuii. OcCOOEHHOCTH NepepadOTKU TEPMOIIIIACTUYHBIX M TEPMOPEAKTUBHBIX MAaTEPUAIIOB.

OKCTpy3usl NOJUMEPOB.

CymHocTs MeToZa Kak (opMoOBaHMSA M3 pacIulaBa BHIIABIMBAHUEM U3 SKCTPY3UOHHOTO
anrmapara HelpepbIBHOTO M3/1EIHs ONPEAEICHHOTO MPOPHUIIS.

PaboTa sKcTpy3uOHHOTO anmapara. Y CTpOMCTBO SKCTpyIepa U Ha3HAYEHUE €r0 OCHOBHBIX
yacteil. Bunel yepBskoB. 30HbI uepBsika. OcOOEHHOCTH TNPOBENCHMS MpOIecca Ha OJHO- H
IBYXYEPBSUHOM 3KCTpyAepe. [ Opu30HTalbHbIE M BEPTUKAJIbHBIE SKCTPY3HMOHHBIE MAIIUHBI.
Bunel MarepuanbHBIX IIOTOKOB MpU  AKCTPY3UH. IIpoM3BOIMTENBHOCTH 3KCTPY3UOHHOIO
anmapara.

ITonyueHue mieHOK mpu 3KcTpy3uu. llnmockomenesas rosnoska. I[Ipou3BoncTBo ogHO- U
JIBYX-OpUEHTHUPOBAHHBIX IJIEHOK. [loydeHre MHOTOCIIONHBIX MJIEHOUHBIX U3JEIINN.

OKCTpy3usi 4epe3 YIVIOBYIO KOJIBLIEBYIO TOJIOBKY C IOCIEIYIOIIMM pa3dyBOM pyKasa.
Crenens pa3nyBa U BBITSKKUA. CXeMbl IpHUEMa pyKaBa, UX JIOCTOMHCTBA U HEJTOCTATKH.

[Monmyuenne nucroB. JluctoBbie romoBku. KamuOpoBka nucta. COIKCTpy3usl IUIGHOK M
JIMCTOB U3 Pa3jIMYHbIX MaTEPUAJIOB.

[Momyuenne Tpy6. OceBble KombleBble (TpyOHbIE) ToNIOBKH. KamuOpoBka TpyOBbI.
OxnaxaeHue.

Martpuunsie ronoBku. Ilogydenne HenmpepbIBHBIX mpoduiieii mpu skcTpy3uu. Hanecenue
Ka0eNbHON U30JSIUH MTPU SKCTPY3UH. OCOOCHHOCTH MPOILIECCOB.

JluckoBasi OKCTpy3us, €€ OCOOCHHOCTH U obmactu mnpuMmeHeHus. OcobeHHOCTH
IIPUCTEHHOTO CKOJIbXKEHUS. [IUCKOBBIE U AUCKO-YEPBAUHBIE SIKCTPYAEPHI.

Oco0eHHOCTH TIPUMEHEHUS] HKCTPY3UH NpU MepepaboTKe peakToruiacToB. OcoOEHHOCTH
mpouecca W 3KCTpy3MoHHoro ammapara. lllpanr-mpeccoBanue (mopiiHeBast 3KCTPY3Hs).
[Ipumenenne Metona Uit (OPMOBAHHS M3AEIMNA W3 TEPMO-, PEAKTOIUIACTOB, HANOJHEHHBIX
IIPECCIIOPOLIKOB U BOJIOKHUTOB.

[Tpumeps! u3nenuit MEIUKO-OMOIOTUYECKOTO HAa3HAYECHHUsI, IPOU3BOAMMBIX 3KCTpY3HUeH —
IUICHOYHBIE, TpyOUaThle u3enus (KaTeTepsl, IIYHTHI), TOKPBITHS AJIEKTPUYECKUX MPOBOIOB IS
CUCTEM AJIEKTPOKapAMUOJICTUMYJIUPOBAaHUA. TEHAEHIMM pa3BUTUS JKCTPY3MOHHOI'O METOJA
nepepadoTKU NOJTMMEPHBIX MaTepHAaIOB.

JIutee oz 1aBICHUEM.

Bosmoxknocts Merona. Luki ¢popmoBanus. CBoiicTBa MOIMMEPOB, MPUTOAHBIE Ul 3TOTO
MeToAa mnepepaboTku. [loAroTroBka MOMMMEPHON KOMIIO3UIMM K JIUThE IO/ JaBJICHUEM.
JlMcriepCcHOCTh, BUJT M KOJIMYECTBO J100ABISIEMbIX HHIPEJUCHTOB.

OcHOBHBIE CTaauu Tpolecca — JO3UPOBAaHUE, IJIACTHKALMS, BIPBICK, BBIAEPKKA IOJ
nasrnenueM. @®opmupoBanue wuznenus B ¢opme. JIUTHUKOBas cucTema. XapakTep TEUCHHS
MoJIMMepa B X0/i€ BIpbICKa U 3amonHeHus Gopmel. Oxnaxaenue uznenus B popme. O6paboTka
TOTOBBIX U3AeIUi. Buabl 0TX010B M UX HCIIOIb30BAHUE.

TexHoJOrMYECKUE MapaMeTpsl mporecca. Beibop TemmeparypHoro pexuma. M3meHnenue
JaBleHUs BO BpeMs IUKIA. B3auMOCBsI3b TeMIlepaTyphl, JAaBlIeHHS U OO0bEMa OTJIMBKH.
Ontumuzamus  ycinoBuit ¢opmoBanus. Temnepatypa ¢opmbl, Bpems mukina. OcraToyHble
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HaNpsOKCHUS, BO3ZHUKAIONIME B W3JCTUM NpPU JUThEe TIOJA JAaBICHHEM M BO3MOXKHOCTb
yMeHbIIeHusT o0beMa wu3nenusa. OcCOOEHHOCTHM W3TOTOBJICHUS W3JAEIMA M3 aMOp(HBIX H
KPUCTANTHYECKUX MOJTUMEPOB, KOMIIO3UTOB.

Ob6opynoBanue I TUThs 10/ AaBiIeHuEM. [IIHeKoBbIe U OPIIHEBBIE JTUTHEBbIE MAIIHHEI,
POTOpHBIE JINTHEBBIE ABTOMATHI.

CrienuanpHbple  METOIBI  KOMIIPECCMOHHOTO  JIUThSI — HWHTPY3Us, HWH)KEKIHOHHOE
dbopMoBanue, cTpyiiHoe popMoBaHUe, IICHTPOOEKHOE JTUTHE, POTAIIMOHHOE (POPMOBAHHE.

[Ipumepsl TONy4YEeHHS JHUTHEM TOJ JABJICHUEM M3ACTHH MEIUKO-OMOJIOTHYEeCKOro
Ha3HAYEHUS — BKJIAJBIIIN U1 SHIONPOTE30B CYCTaBOB Ha OCHOBE MOJIMATHIICHA CBEPXBBICOKOM
MOJICKYJISIPHOM MacChl, U3/1eNHUs, TUIOCKUE KOCTHBIE UMIUTAHTAThl M UMIUIAHTATHI JIJIsl YEITFOCTHO-
JIMIIEBOI XUPYPrUU U3 TOJIUITHIICHA BHICOKOTO JIaBJICHUSI.

IIpeccoBanue.

Cragun npouecca. [IpenmymectBa u HenoctaTku merona. OcobeHHOCTH TmepepaboTKu
MIPECCOBAHUEM TEPMOIUIACTOB, PEAKTOIIIACTOB, KOMIIO3UTOB.

TexHonornueckue mnapamMeTpsl mpeccoBaHUs. OCHOBHBIE TEXHOJIOTHYECKHE CBONCTBA
IpeccMaTepHaloB U MX BIUSHHE Ha MapaMeTpbl Mpolecca M KayecTBO (POPMYEMBIX H3ICTHil.
OcHoBHBIE cTaauu mporecca QopmoBanus. IloaroroBka mpeccmartepuana. BrusHue
MIPeBapUTEIILHOTO HArPeBaHUs U IJIACTUKALIMI HA PEXKHUM IIPECCOBAHUS M CBOICTBA U3/ICTUI.

Buner mpeccoBanusi — mpsiMoe (KOMIIPECCHOHHOE) U JIUThEBOE (TpaHCheEpHOe).
OCOOCHHOCTH TEXHOJOTHH, TNPEHMYIECTBAa W HEIOCTAaTKH, BHIOOp crocoba IMpecCOBaHMS.
Omnpenenenre ONTUMAIBHBIX YCIOBUNA (POPMOBaHUSI.

BnusHue mapamMeTpoB pekuMa IPEecCOBaHMS M OTHENBHBIX IapaMeTpoB Ha KayecTBO
TOTOBBIX U3ZCIIHMN.

ObopynoBanue Ui KOMIIPECCHOHHOTO TpeccoBaHus. IIpecchl ¢ TUApaBIMYECKUM
NIPUBOJIOM, KOJIOHHBIE, paMHbIe, 3TaXHOCTb MpeccoB. IIpeccoBaHme IHCTOB U3 CIOUCTHIX
MaTepHaJIOB.

WuTencugukamus nporeccoB mpeccoBanus. Mcmonb3oBaHue pPOTOPHOTO MPECCOBAHUS C
UCTOJIb30BAHUEM POTOPHBIX TPECC-aBTOMATOB. VICHOJIb30BaHHWE POTOPHBIX ABTOMATHUECKUX
JINHHM.

[IpumMepsl HM3rOTOBJIEHUSI TMPECCOBAHHMEM BBICOKOHAMOIHEHHBIX KOMIIO3UTHBIX W3ENUil
MEIUKO-OMOIOTHUECKOT0 Ha3HAYECHUS C YTIICPOTHBIMU U HEOPTaHUYECKUMHU HAMTOTHUTEIISIMH.

BanbreBanue u KagaHIpupOBaHUeE.

OcHOBHBIE ~ TIPOIIECCHI, MNPOMCXOIAIIME B  Marepuaje TMpH  BalblEBaHUU U
KajanapupoBanun. Ctaauu nporeccoB GpopmoBanus. [loaroroBka matepuana. BansiieBanue kak
OCHOBHAs IOJATOTOBHUTENbHAS ONEpalys CyMMapHOro mpoiecca nepepaborku. @opMoBaHue Ha
kajmanape. CrocoObl KoMmmeHcauuu mporuba BankoB. Kamawaposbiii addext. TexHomorus
MIPOM3BOJICTBA JIUCTOBBIX U TUICHOYHBIX U3JIEIUN U3 MaTEPUAIOB HA OCHOBE IMOJMBUHUIXJIOPUAA.

dopmMoBaHHE B BEICOKOIIACTUIECKOM COCTOSTHHH.

Hcnonp3oBanne MeToAa JUIsl TONYYEHHUS U3JeNUi U3 JIMCTOBBIX TEPMOIUIACTHYHBIX
matepuanoB. CymHOCTh Tmpolecca W o0jacTu mnpuMeHeHus. lMcmonb3yemble JHMCTOBBIC
MaTtepuanbl. OCHOBHBIE CTaJUM Tpoliecca — TIOATOTOBKA 3arOTOBKH, IIPOTPEB, BBITSIKKA
(popmoBanme) U3AETHSL, OXJIAXKICHHUE.

TexHonornueckue mapaMeTpel mpolecca — TeMIeparypa, ycwine (OpMOBaHUS,
dopmupyOIIMe >IEMEHTH — HUX BIUSHHE Ha KayecTBO wu3aenusi. CTemneHb BBITSDKKA U
(hOpMOYCTOMUNBOCTH H3ACITUSI.

®opMoBaHue 3a cueT MexaHudeckux ycwini. [llrammnoska. [Ipuems! mramnoBaHus — npu
MIOMOIIIM MAaTPUIIBl U MyaHCOHA, MIPUMEHEHHE 3JIACTUYHOM MATpHIbI WM MyaHCOHA, MPOTSIKKA
yepe3 MaTpuyHoe Koubo. llITamMmoBka — BeIpyOKa.

[TaeBMOopMoBaHuE - CBOOOHOE BhIYBaHUE, (POPMOBaHHE B HErATUBHYIO U MO3UTHBHYIO
dopMmbl, (opmoBaHHEe C TpuUMeHeHHEeM TonkaTenss. OCOOEHHOCTH U IIeNIeCO00pPa3HOCTh
UCTIOJIb30BAaHUS METO/IA.
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BakyymHoe ¢opmoBanue — CcBOOOJHOE BakyyMHOEe (OpMOBaHHE, HETaTHUBHOE U
IIO3UTUBHOE, C IIPEABAPUTEIILHON BBITSKKON TOJIKATENIEM, CKATBIM BO3LYXOM.

KomOunupoBaHHbIe CTIOCOOBI — MeXaHO-ITHEBMO(OpMOBaHUE, BaKyyM-
THEeBMO()OpMOBaHHUE.

Bri6op cnioco6a, ncxoas u3 KOHQUrypanuu U3enus 1 TpeOOBaHU K ero KauecTBY.

CrnennanbHble METOBI.

dopmoBanue criekanueM. OcoOeHHOCTH U BO3MOXKHOCTH MeToaa. [Tomyyaemble u3aenust u
nepepadaThIBaeMble MaTEPUaIbI.

OcobenHoct (OpMOBaHUSI TIPU TEMIEpaTypax HIDKE TEMIEpaTypbl CTEKIOBAHUS U
IUIaBJICHUS 32 CUET BBIHY)XKJICHHOH BBICOKO3JACTUYECKOH AedopManuy M peKpUCTAUIN3AILUH.
CrniocoOb1 (hopMOBaHUST — HU3KOTEMIIEpAaTypHasi POKaTKa, MPOTsKKa, mramnoBanue. O0n1acTe
IIPUMEHEHHUs METOJ0B U HEJOCTATKU IT0Jy4YECHHBIX U3CIIHUMN.

dopmoBaHue 11631 (0 15071 u3 ¢dTopoIIacToB. OcobenHoctu (dbopmoBaHuUs
nonurerpadropstunena. Craauu npouecca. [Tomyyenue mieHok, TpyoO.

[lonyuenne wu3nenuii 3anuBKOil  omuromepoB B ¢opmy. Ilomyuenue wusnenuii u3
SMOKCHUJHBIX CMOJ. lcrnonb30BaHME 3aIUMBOYHBIX JIOKCHUAHBIX KOMIIO3MLIMM B KayecTBe
TUIOMOMPOBOYHBIX M3/I€IMNA B CTOMATOJIOTHH.

[TonyueHre MOHOBOJIOKOH, HUTEN U U3JEIUN U3 HUX.

Meroas! mpsAcHUs U3 pPacIulaBOB M pacTBOPOB. M3roroBieHue HUTEH U3 MOHOBOJIOKOH.
Bosokna 13 monauaMuzoB, MonuoiieuHOB, MONUITHICHTEpedTanara, MpUPOIHBIX MOIMMEPOB,
BOJIOKHA M3 KeTrryra. Mcrnosb30BaHME TEXHOJIOTMH IIOJIYyYEHHs MOHOBOJIOKOH M HUTEH s
IIOJIyY€HUsI BOJIOKOHHOW 4YacTH UIOBHBIX MAaTEpHaJIOB, MEIUIMHCKUX TKAHEW, OIUIETKU
SHJIONPOTE30B KIIAIIAHOB CepALa.

WzroroBnenue xJomyaToOyMaKHBIX METUIIMHCKUX TkaHed. [lomydeHue MOIMMEepHBIX
CETOK U3 MOJIMATUJIEHA U MOJIUIIPONIUTEHA, IPEIHA3HAYEHHBIX I UMIUIAHTALUU. DHONPOTE3bI
COCYJIOB Ha OCHOBE THOJHMITHIeHTepedTanara. [Ipuganue sHIonpoTe3aM cocynoB TOPPUPOBKH.
MoHo- 1 GudypKaroHHbIE HIOMPOTE3BI COCY/IOB.

[TonyuyeHre MOKPBITHI U3 IIOJMMEPHBIX MATEPUATIOB.

[lonyyeHne TOIMMEPHBIX TOKPBITUH Ha  M3AETMIAX CIOXKHOW  KOH(pUrypauuu.
IIpuMeHsieMBbIe TEXHOJIOTUU — HAIBUICHHE B JJIEKTPUYECKOM II0JIE, B IICEBIOOKUKEHHOM CIIOE,
HambUICHUWE Tra3oljlaMeHHOe, IUIa3MeHHoe, CTpyiHoe. BpiOop TtexHomoruu. @yrepoBka
MIOBEPXHOCTHU NOJUMEPAMH, TUIAKMPOBAHUE METAJIaMHU.

[Tonmyuenue uznenuii ca0xHONH GOPMBI OAHOCTAUMIHBIM U TOJIUCTAAUHHBIM OKYHAaHHEM B
pactBop mnonumepa. M3rorosiieHHe HHAONPOTE30B CEpALa M JIEBOIO JKEIyAOYKa CepAaua
HaHECEHUEM Ha (OPMY MYJIBTUCIONHOTO MOKPBITHS U3 CErMEHTHPOBAHHBIX ITOJINYPETAHOB.

Hanecenne mOKpHITUH W3 pacTBOPOB IOJKMMEPOB Ha TabneTku. M3roTtoBieHue
MaKpoKancyj. TexXHOJOrus HOKpBHITHS B KHUISIIEM CJIO€, ONPBICKUBAHUEM B JpakupaTopax,
OKyHaHHE.

Hanecenne mokpeITvii Ha BOJIOKHA. THIBI M Ha3HAYEHUE MOKPBHITUN LIOBHBIX BOJIOKOH U
HUTEH.

WzroroBnenne wu3nenuii HaHeceHWEeM Ha (OpMY M BBICYUIIMBAHHWEM JIATEKCHBIX
MyJIbTUCIIO0EB. THUMBI 1aTekcoB U uX cocTaB. CTaguu MOIMy4YEHMs! JJATEKCHBIX U3Aeanuid. Metoapl
KOaryJisiluM JIATEKCHBIX Telel U uX BbIOOp. [IprMeHeHre TaTeKCHBIX M3/IEIHNA, UX JOCTOMHCTBA
U HEJJOCTATKHU.

[TonyueHune usnenuii U3 MOHOMEPOB.

dopMHUpOBaHUE TOJIMMEPOB IMOJUMEpHU3AIel MOHOMEPOB B (hOpMax M €CTECTBEHHBIX
MIOJIOCTSX.

Hcnonp3oBanve  moJMMEpU3allMM  MOHOMEPHBIX — aKpWiIaToB, MX  CMeced U
KOMIIO3UIIMOHHBIX COCTaBOB NpPU CO3JAaHUM IJIOMO B CTOMATOJIOTHM U B COCTaBE KOCTHOTO
AKpUJIATHOTO LieMeHTa. TuIbl CBA3yIOMuUX U HanoaHuTenei. [IpeasapurenbHoe anmnpeTupoBaHue
HaIloJIHUTENIeH. JIOCTOMHCTBA U HETOCTATKA KOCTHOI'O LIEMEHTA.
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[lonmyuenne OOBEMHBIX MOHOJHMTHBIX W  JIMCTOBBIX M3ACIHH  MONMMepU3anueit
MeTHIMeTaKkpuiaTa. VCnoiap30BaHHWE BEIIECTBEHHOM W (OTOMHUIIMMPOBAHHOW PaTUKAIbHOM
noymMepusanuu. M3rorosiieHre HHTPAOKYJISIPHBIX JIMH3 METOJIOM BbITAUMBAHUS U3 MOHOJIMTA.

[losnyyeHne MHTPAOKYJISIPHBIX JIMH3 HA OCHOBE CONOJMMEPA 2-THAPOKCUITHIMETAKpUIaTa
Y 3TWICHAMMETaKpHUiIaTa B IIECHTPOOEIKHOM arrapare.

[TonyueHune ra3oHanOJIHEHHBIX MAaTEPUAIIOB.

Buzasl ra3oHanoOIHEHHBIX W3LENMM - IIEHOMATepUaJbl M IIOPUCTBIE MaTEpHalIbL.
Knaccugukarus ra30HanoJIHEHHBIX MaTEepUAIOB B COOTBETCTBUH C Pa3MepOM IOp — ME30IOpHI,
MHUKPOIIOPBI, HAHOIIOPBI.

[InmotHOCTH (OOBEMHBIM Bec) TMEHOIIacTOB. Ee 3aBUCMMOCTh OT  KOJHUYECTBA
coJiepkaleiics ra3oBoil (as3pl 1 rpaHUIIBI BAPEUPOBAHMUS.

Mertoapl Moy4YeHUs: Ta30HAINOJHEHHBIX MAaTEpUAIOB. THUIBI BCICHUBAIOIIMX ArceHTOB —
OPraHMYECKHX M MMHEpAIbHBIX TBEPABIX BEIIECTB, KUAKOCTEH U Tas3oB). Tumsl
nopooOpazywmux razoB — a3or, CO, u ap.). Tunbel BcieHMBacMOW MOJUMEPHON CHCTEMBI —
pamiaB TEpPMOIUIACTOB, WJIM PAcTBOP OJUTOMEpPOB. MexaHuU3Mbl (UKCUPOBAHHS TOPHCTOM
CTPYKTYpPBI — OXJIQXKACHHE IS PacIulaBa TEPMOILIACTOB, IIEPEBOJ B TPEXMEPHYIO CTPYKTYPY.

OOpa3oBaHue TMOPUCTBIX CHUCTEM MpPU CTPYKTYPUPOBAaHUM BOJHO-3aMOPOKEHHBIX
pacTBOpPOB.

Metoapl (GOpMOBaHUS TMOPOIUIACTOB — S3KCTPY3Us, PEKTUBHAS OKCTPY3Hs, JHUThE IOJ
JaBIICHHUEM, PEaKTHBHOE JIUThE MOJ JaBlieHHEeM, npeccoBaHue. OCOOEHHOCTH (OPMOBOUYHOTO
00OpYZOBaHUSI — HCIOJB30BAHUE JIOTIOJIHUTEIBHBIX YCTPONCTB, MPEAOTBPAILIAIONIUX YTEUKY
BCIICHHMBAIOIIETO ra3a B IMpolecce nepepaboTKH.

Hcnonp3oBanue MOPUCTBIX MAaTEPUAIOB B COCTABE UMILIAHTATOB, 3aMELIAIOIINX MATKUE U
KOCTHBIE TKaHU.

[opucteiii nonurerpadropsTunen. dopMoBaHHE W3 HETO JHUCTOBBIX M TPyOOUHBIX
HETO(QPUPOBAHHBIX U TOQPUPOBAHHBIX M3JENUN, MPUMEHIEMBIX B KAaueCTBE HMMILJIAHTATOB B
CEPAEYHO-COCYAUCTON CUCTEME.

TexHonorus Moay4eHns MaIOpa3sMEepPHBIX YaCTHL.

Knaccudukanuss ~ mamopasmMepHBIX ~ 4YacTHLl —  HAHOYACTHIBI,  MHUKPOYACTHUIIHI,
MUJUTUMETPOBBIC YaCTHULBI.

MeToab! U3rOTOBJICHUSI HAHOYACTHI] — HaHOC(ep, HAHOKAIICYJ, HAHOATPEraToB, JTUIIOCOM,
MOJIUGUIMPOBAHHBIX ToMUMepaMu. OcCOOEHHOCTH HX CBOWCTB. Vcronmp3oBaHWe UX Ui
JOCTaBKU OMOJIOTHUECKU aKTUBHBIX U JICKAPCTBEHHBIX BEIIECTB.

MukpoyacTulpl, MOJIydaeMble CYCIEH3MOHHOM IOJIMMepu3anuerd. Meroabl mosydeHus
MHKPOYACTUL[ C Y3KHM DpAacOpeleieHueM HuX I0 pasmepam mnop. HMcnonb3oBanue ux B
OMOAHATUTUYECKUX MeToJax (JIaTeKCHO-arTJITMHALIMOHHbIE HMMMYHOTECTBI), B KadyecTBe
CTaHJApTOB Pa3MepPOB B OMOXMMUYECKHX HCCIIECIOBAHUSAX.

Muxkpoxkancyibsl. MeToasl ux nosydeHuss. Meroasl KoalepBalyi, HAHECEHUsIEC MOKPBITUI
Ha BPEMEHHbIE MUKPOYACTHUIIbI, peaKIuei Ha rpaHule paszaena ¢as.

[lonmyuenne chepuyeckux YacTU MWUIMMETPOBBIX  Pa3MEpPOB  CYCIIEH3MOHHOM
MOJIMMEpHU3aIel, TPUMEHAEMBIX B KadeCTBE HOCHTEJEeH MOHOTEHHBIX TPYII (HOHOOOMEHHBIE
MaTepHabl), OnoauranyioB (adGuHHBIE © UMMYHOCOPMEHTHI).

TexHOI0rus CTEKJIO U MEJUIAILIACTUKOB.

Buzapl Takux KOMIIO3ULMOHHBIX MaTepuanoB. HaMOTOUHBINM METOA U €ro pasHOBUAHOCTH.
Hcnonp3oBaHue METOAOB TMPOTSHKKM M TOCHOMHON BbIkimagku. CBoiictBa u  obiacTtu
IIPUMEHEHUS.

4. O0beM y4eOHOI TN CHUNITHHBI

B 3auerHbix | B akagem.
Bupl yueOHoii paboThI €QUHULIAX yacax

OO0mas Tpy10eMKOCTb 1M CHUILTTHHBI 2 72

10 y4eO0HOMY ILIAHY
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AyIMTOpPHBIC 3AHATHS: 0,94 34

Jlexuun (Jlek) 0,25 9
[Ipaktnueckue 3ausarus (113) 0,69 25
CamocrositesbHas padora (CP): 1,06 38
Kypcosast pabota - -
Pedepar - -
CaMocCTOsATENbHOE N3YUEHUE PA3/IEIO0B 1,06 38
JTMCLUUTUIAHBI
Bua koHTpoOas: 3a4eT / IK3aMeH 3auer ¢
OLIEHKOH

B 3auetnbix | B actpoHOM.

Bunsl yueOHoI paboThI €AMHULIAX yacax
OO0mas Tpy10€eMKOCTb 1M CHUILTHHbBI 2 54
10 y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuuu (Jlek) 0,25 6,75
[Tpaktuueckue 3ausarus (113) 0,69 18,75
CamocrositesbHas padora (CP): 1,06 28,5
Kypcosast pabota - -
Pedepar - -
CaMocCTOsATENbHOE N3YUYEHUE PA3/IEIO0B 1,06 28,5
JTMCLIUTUIAHBI
Bua koHTpoOaA: 3a4eT / IK3aMeH 3auer ¢

OLICHKOH

AHHOTanus padoyveil IPOrpaMMbl JUCHUNIMHBI
«MarepuaJjioBeieHHe NOJTUMEPHBIX OuoMaTepuanos» (b1.B.04)

1. Heap AMCHUIUIMHBI — NIPHOOpPETEHNE OOYYAIOUMMHCA KOMIIETCHIIMHA M 3HaHUM B 001acTH
MaTepuaioBe/leHHsl OuMOMaTepuanoB Ha OCHOBE IOJUMEPOB, IO3BOJISIOUIMX CBOOOTHO
OPHEHTUPOBATHCS B BONPOCAX MOJOOpAa MAaTEpPHAOB JJsl BOCIIOJHEHUS yTpaueHHBIX (YHKIHUN
OMOJIOTUYECKUX CUCTEM.

2. B pe3yabTarte uM3y4YyeHHMsl JMCHUILIMHBI 00y4yalolMiici MO0 MporpaMMme MarucTpaTyphbl
JOJIKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

— TOTOBHOCTb K IOHUCKY 00pa0OTKe, aHaIM3y W CHUCTEMAaTH3allMM HAYyYHO-TEXHUYECKOU
MH(OPMAIMHU TI0 TEME UCCIIeIOBAHUs, BBIOOPY METOAMK U cpeAcTB perieHus 3anaun (I11K-2);

— CIOCOOHOCTh HCIIONB30BaTh COBPEMEHHBIE NMPUOOPHI M METOAWKH, OPTraHU30BBIBATH
NPOBEJICHUE SKCICPUMEHTOB M HCIBITAaHHWH, MPOBOJAUTH WX OOpabOTKy W aHATU3UpPOBATH HUX
pesynbratsl (11IK-3);

Snamo:

— 0COOEHHOCTH U METOABI IMOIy4YEHUS JIEKAPCTBEHHBIX (hopM;

— 0COOEHHOCTH JICHCTBUS JIEKAPCTBEHHBIX ()OPM HA OCHOBE MOJIMMEPOB,

— 0COOEHHOCTH HCIIOJIb30BaHMSI IOJMMEPOB B OHMOMHKECHEPHM, B Ppa3ICIUTEIBHBIX H
OMOAHATUTUYECKUX CHCTEMaX, OHOAETPagUpPyEeMbIX, OMOKATATUTHYECKHUX CUCTEMax OOILero
Ha3HAYCHUSL.

Yumemn:

— MPOTHO3UPOBATh OCOOEHHOCTH OMOJIOTMYECKON aKTUBHOCTH TOJIMMEPOB B 3aBUCHMOCTH OT UX
CTPOCHHS,
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— BBIOMPATH MOAXOAIINE JIEKAPCTBEHHBIE (POPMBI HA OCHOBE MOJMMEPOB I yIOBIETBOPCHUS
MOTPEOHOCTEN COBPEMEHHOW MEAUIIHHEI.

Brnaoemn:

— MOJIMMEPHBIM MaTEPUATOBEACHUEM IPUMEHUTENHFHO K CO3/IaHUIO JIEKAPCTBEHHBIX (hopM,
HOCUTeNeH JUIst OMOMH)KEHEPUH.
3. Kparkoe conepxxanue JMCUMILIHHBI:

buonornueckass ~ akTUBHOCTh  (HOHATHE,  OHOJOTMYECKHM  aAKTHBHBIC  BEIIECTBA,
JICKapCTBEHHbIC BELIECTBA KAaK OJUH U3 BUJOB OMOPETYJISATOPOB, OMOLUABI). MeTO/Ibl BBEACHHS
JIEKapCTBEHHBIX BELIECTB (SHTEPAJIbHBIM U MAPEHTEPAIbHBIN - NMEPOPAIBbHBIN, WHBEKIMOHHBIH,
TpaHcIepMallbHbIE U ap.). [loHSATHS — «IeHCTByIOIee  BEIIECTBO»,  «CYyOCTaHIUS»,
«JIEKapCTBEHHOE  BEIIECTBO», «Ipemapar», «JIekapcTBeHHas (opmay. CymiecTByromue
KJ1accU()UKALMH JICKAPCTBEHHBIX MPEMapaToB.

I'pymimel OMOJIOTHYECKH aKTUBHBIX CUCTEM, B KOTOPBIX MCIIOJIB3YIOTCS TIOIUMEPHI ((POPMBI,
coJiepKallie MOJUMep, He BIMSIOMMN M BIMSIOIIMNA HAa CKOPOCTb BBIIEJIECHUS OMOIOTHYECKU
AKTUBHOTO BEIECTBA; OMOJIOTUYECKU AKTHBHBIC IMOJMMEPHI C COOCTBEHHOW OHMOIOTHYECKOMN
aKTUBHOCTBIO U BBIICIISIOMINE OMOJIOIMYECKH aKTUBHOE BELIECTBO; CUCTEMBI C KOHTPOJIHPEMBIM
BBIJICJICHUEM OHMOJIOTUYECKH AaKTHBHOTO BEIIECTBA; CHUCTEMBI CO CBSI3aHHBIM AKTHBHBIM
(¢parMeHTOM, W3 KOTOpPHIX HE NpEeIyCMaTpUBaeTCs BBLACICHHE IMOcheaHero.). OOmHOCTh
JICKApCTBEHHBIX MOJMMEPOB C OWOJOTHYECKH AaKTHUBHBIMH IOJIMMEpPaMH, MPUMEHSEMBIMU B
APYTUX KPOME MEIUIMHBI 00JIacTsX.

CucteMbl ¢ KOHTPOJIMPYEMBIM BBIICJICHHEM aKTUBHOTO BemlecTBa. [IpuHIMIBI AeHCTBUS.
[IpeumymectBa Takux cucreM. OOnacTh WX npuMeHeHus. [IpuHIUNBI ACWCTBUS 3a CYeT
1 Py3MOHHBIX B OCMOTHYECKHX (PAKTOPOB, paspylieHus (Onoxerpajanui) MaTpHIbl, pacnaaa
XMUMHYECKOH CBSI3U MEX1y aKTHBHBIM BEUIECTBOM U NOJIMMEPHBIM HOCUTEIIEM.

HepacTBopumblie pOpMBI IEKapCTBEHHBIX BELIECTB

TaGnerupoBanubie  (GopMbl  (TUIBI  TaONETOK, MOJUMEpPHl  KAaK  KOMIIOHEHTHI
TaOJIETUPOBAHHOW MAacCChl, METOJbl HAHECEHHs IOJMMEPHBIX MOKPHITUH B JPaKMPOBAIBHBIX
ammaparax ¥ B ammaparax ¢ KHUISIIUM CJIOEM, pOJib IMOJUMEPHBIX HOKPBITUH B CO3JaHUU
TabJIETOK C 3a/laHHBIM MECTOM PAaclafa B JKEIyJOYHO-KUIIEYHOM TPAKTE, UCIIOJIb3YEMbIE THIIBI
MOJIMMEPOB).

MenkoaucnepcHble JIeKapcTBeHHbIE (OpMBI (BUABI, KiIaccu(uKalnus MO pasMmepawm,
NPUHIUNBL JIEHCTBUA B OpraHW3Me, METOJbl BBEICHMS, METOJbl MOJYYCHHS MHKPOKAICYII,
BO3MOYKHOCTh HCIOJIb30BAHUS MHKPOKAICYJIMPOBAHUS B JAPYTHMX OO0JACTSIX, HAHOYACTHUIBI -
HaHoC(epbl U HAHOKAICYJIbl, HAHOATPEraThl, MCIIOIb3yEeMbIe THIIBI MOJUMEPOB, MOJUMEpPHI B
JIUTIOCOMAX ).

[IneHouHble MOTUMEpHBIE JIEKAPCTBEHHBIE (POPMBI, MpenHa3HAuYEeHHbIC I KOHTAKTa CO
CIIM3UCTBIMU MTOBEPXHOCTSMH, IIJICHOUHBIE (POPMBI, MTpeIHA3HAUCHHBIE I BBEACHUS B MOJIOCTh
pTa u s IeueHust 3a00eBaHus T71a3.

Tpancnepmanbubie GopMbl (Ha3HAUCHHE KOMIIOHEHTOB TPAHCAEPMAJIbHBIX CUCTEM, THIIBI
MIOJIUMEPOB, MPUMEHSIEMBIX Ul MPHUTOTOBIICHUS OTAEIBHBIX KOMIIOHEHTOB TpPaHCAECPMAJIbHBIX
CHUCTEM).

buonornyeckn akTUBHBIE BOJIOKHUCTBIE M TEKCTWJIbHBIE MaTepUalbl (MaTepuaibl C
OMOJIOTUYECKO aKTUBHOCTBIO - aHTUMUKPOOHBIE, TPOTUBOBOCIAIUTEIbHBIE, aHECTE3UPYIOLIHE,
KpPOBECBEPTHIBAIOIINE, IPOTUBOOXKOTOBbIE M Jp., TPHHLUIBI CO3JaHUS - BBEJICHHE
OMOJIOTUYECKH aKTUBHBIX BELIECTB B CTPYKTYPY BOJIOKHA, HAHECEHHE HA MIOBEPXHOCTH BOJIOKHA,
CBSI3bIBAHUE XUMHUUECKOH CBS3BIO).

I'eneBble cuctembl (METOJBI TONYYEHHUS JIEKAPCTBEHHBIX THIPOreiei, OCHOBHBIC
napaMeTphl Tellell - CpelHsAs MOJISKYJISIpHAas Macca MEXAy CIIMBKaMH, CTENeHb CIIWBKH,
5pPEeKTUBHOE YHCIO CHIMBOK, CTEMEeHb Ha0yXaHuss W Jp., UX BIUSHHE Ha CBOICTBa
JICKapCTBEHHBIX Telieil, MPUMephl NCIOIb30BAHUS THIPOTEIECBBIX JIEKAPCTBEHHBIX (OpPM, B TOM
qucye Ui BBEJCHUS OETIKOB, ENTHU/IOB, KIETOK).
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CucreMsl UIsl UMIIJIAHTALIMOHHOTO BBE/IEHHUS, THUIIBI UCIIOIb3YEMBIX MOJIMMEPOB.

OuTepocopOenTsl. [Ipenapar «QHTEpoae3».

BonxopacTBopuMBIE JIEKAPCTBEHHBIE MIOJUMEPHI 11 HHBEKIIMOHHOTO BBEICHUS

Ilytu BBeAeHUS, TPAHCIIOPT U BBIBEACHUE JICKAPCTBEHHBIX BOJAOPACTBOPUMBIX I1OJIMMEPOB
[P UHBEKLIUOHHOM BBEJICHHH.

Pacnpenenenue u TpaHCIOPT BOJOPACTBOPUMBIX IIOJIMMEPOB B OpraHusMe. TUIbI peakiui
OpraHu3Ma Ha BBEJIEHHBIH NOJIMMEp - OHOpa3pylICHHE MOJUMepa, MMMYHHBIE pEaKIHH,
KYMMYJIMPOBAHUE IOJMMEpa B TKaHAX U OPraHaxX U BO3MOKHBIE ITOCIIEICTBHS KyMMYJIMPOBAHHUS.
[IpoHNKHOBEHHE dYepe3 KIETOYHbIE MEMOpPaHBbl, S3HIOLUUTO3 M OSK30LHUTO3. XHMHUYECKHE
IIpeBpaILeHHs B cpejie ONOIOTHYECKUX KUAKOCTEH U B KIIETOUHBIX CTPYKTYpax, JIM30COMAIbHBIN
TUApOJU3, KieTouHoe okucieHue. Ilytm BeiBeneHus. OrpaHuyeHUs] POHUKHOBEHUS
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH Yepe3 MoueuHble (GUIbTPHI.

[Tonmumepsl ¢ COOCTBEHHON OMOIOTHYECKON aKTUBHOCTHIO

ITonumepHble KOMIIOHEHTHI KPOBE3aMEHUTEIICH.

Knaccudukanus kpoBesamenuteneil. KpoBezameHurenu reMoaMHaMHUYECKOTO ACHUCTBUS,
mpemapaTsl Ha OcHOBe nekcrtpaHa (mpemnapatbl "[lomurmrokun", «Peomomurmiokuny»), O-(2-
THIPOKCUATUI )-Kpaxmaila, >KelIaTUHbL. JIe3MHTOKCHUKAIMOHHbBIE KPOBE3aMEHUTENH, Ipernaparsl
Ha OCHOBe monu-N-BUHIINUppoauaoHa (mpemapatsl «Iemones», «Heoremones»), momu-N-(2-
TUIPOKCUNIPONII)METAKPUIAMUAA. KpoBezaMmeHuTenu-nepeHocUnKu KHCIIOPOJa,
MOJU(UIIMPOBAHHBINA TeMorIoouH. KpoBezaMeHUTen KOMIIEKCHOTO IEHCTBHSL.

buonornuecku akTUBHBIE TIOJIUIIEKTPOJIATHI.

[MpuHOMIBIT WX JOEHCTBUS, pOJIb B3aUMOJCHCTBUS C KICTOYHBIMH MEMOpaHaMHU.
[TonuKaTHOHBI, AaHTUTENAPUHOBOE JICMCTBUE, AHTUMHUKPOOHAs aKTUBHOCTh. llpumepsl
JIEKAPCTBEHHBIX IIOJIMKAaTHOHOB, IIOJIMAMUHBI, IIOJJMAMMOHUNHBIE COCIUHEHHUs, HOHEHBI
(mpemapar  «Ilonmubpen»). [lonmuaHMOHBI, AHTHUKOATYJISHTHAs AaKTMBHOCTb, AaHTHUPAKOBas
aKTUBHOCTh M CHOCOOHOCTh K HMHAYKIMH UHTEepdepoHa, Ilpumepsl JIeKapCTBEHHBIX
[IOJIMAHUOHOB, «IIUPAHOBBINY» COIOJIUMEDPH.

Hpyrue nonuMepsl. [lonumepnsie N-OKHCH, UX aHTUCUIMKO3HAsI AKTUBHOCTD. [lonmumepsl -
MPOAYLIEHTHI CUHIJIETHOTO KUCopoAa. llonrnokcuionuii.

[Tonumeps! ¢ XMMUYECKHU CBA3aHHBIMU JICKAPCTBEHHBIMU BELICCTBAMHU

ITonumepsl ¢ KOHTPOJIUPYEMBIM BBIJCICHUEM XHMHWYECKU CBA3aHHBIX JICKAPCTBEHHBIX
BEILECTB.

IIpyHUUIBL  CO34aHUS IOJMMEPOB C XUMHUYECKM CBSI3aHHBIMM  JIEKAPCTBEHHBIMU
BemiecTBaMu.  Mojenb  JekapcTBeHHoro — monumepa  Punrcnopda-Koneueka-Ilanapuna.
[IpyHUMIIBI CO3/1aHUs TAKUX MOJIMMEPOB (TUIIBI TOJMMEPHBIX HOCUTENEH, TUIIBI CBA3E HOCUTEID
- JIEKAPCTBEHHOE BEILECTBO, PEAKLMOHHOCIOCOOHBIX TPYII, T'MAPOIU3YEMBIX Tpymi). Tumsl
TMOUIM3YIONMX Tpymi. TUIlEl rpyNIHPOBOK-BEKTOPOB. [ pymiibl, 3amumaiomue npemnapar ot
noOoyHoro OuopaspymeHus. IIpumepsl CBS3bIBaHUS C MOJUMEpPAMH  PA3IUYHBIX THUIIOB
JICKApCTBEHHBIX BEIIECTB (AaHTUOMOTHKOB, AalKaJlOWA0B, CTEPOMJIOB, AHTUKAHIEPOTECHHBIX
BEIIIECTB, aHTUMUKPOOHBIX, aHTUBOCIIAIIUTENBHBIX H JP.).

JlocTaBka reHeTUYECKOTr0 MaTepHuaa.

CucteMmsl, HEe BBIACTSAIONINE UMMOOUIN30BAHHBIN (hparMeHT.

[lomumepHble  cHCTEMBI €  MMMOOWIM30BaHHBIMH  (epMEHTaMHu,  Ipernapar
«CtpenTonekasay.
VMMyHOaKTHBHBIE  TOJMMEpBI,  NPUHIUIB  MEXaHW3Ma  HMMMYHHOIO  OTBETA.

NMMyHOCTUMYJIATOPBl 1 UMMYHOJENpeccaHThl. CUCTEMBI «IIOJIMMEPHBIM HOCUTEND — TalTeH».
AJIBIOBaHTHOE JIEHCTBHE MOJIMMEPOB M BO3MOXKHOCTbH CO3/aHHS HA MX OCHOBE MCKYCCTBEHHBIX
BaKIIUH.
Tunsl NOIMMEPOB, UCTIONB3YEMBIX ISl CO3JaHUS JIEKAPCTBEHHBIX MOJIMMEPOB
BonopacrBoprumsle [IOJIUMEPHI, 110JIM-N-BUHWIITUPPOJIUOH, noiu-N-(2-
TUIPOKCUNIPONWII)METAKPUIAMU, TOJUBUHWIOBBIM  coupT, O-(2-rUApOKCU3THI)Kpaxmall,
JeKCTpaH, 3(Upbl LeTI003b1. [lonmMepsbl, CEeeKTUBHO pacTBOPSAIONINECS B 3aBHCUMOCTH oT pH
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cpeabl, MOHOTCHHBIE AaKPHJIOBBIE MOJIMMEpHI (Mpemaparbl Tuma «Jyaparut»). ['uuporeneBbie
CUCTEMBl Ha OCHOBE IIOJUMEPOB (2-HUIPOKCHATUI)METAKpUIIATA, AaKpUJIOBOM KHCIIOTHI,
BUHWJIOBOI'O CIUPTA, N-BUHWINHPPOIUAOHA, OSTHICHIJHMKOJSA, a TakXKe IKEJaTUHBl H
nojucaxapuaoB). OCHOBHBIE CBOMCTBA. MeTOIbI OTY4EHUSI.

[TomumepHBIe MaTepuaibl 1151 MEMOpPAaHHBIX U COPOIIMOHHBIX METOJIOB

JETOKCUKAIIMH OMOJIOTMYECKHX JKUIKOCTEH U OKCUTeHALIUU KPOBU

[TpuHIUNIBI UCTIONB30BAHUS CEJCKTHBHBIX MOJIMMEPHBIX MeMOpaH. Tumbl MeMOpaHHOTO
pasgeneHus - MUKpoWiIbTpanus, yiapTpaduibTpanus, oOpaTtHeld ocmoc. Tumbel meMOpaH -
IUIOCKHE MeMOpaHbl, TI0JIOBOJOKOHHBIE MeMOpaHbl. [IpMHIMIBI CcO31aHUS MEMOpaHHBIX
MaTepuasioB, saepHble MeMOpaHbl. OCHOBHBIE THIIBI TOJIMMEPOB, HCHOJIB3YEMBIX IS
M3TOTOBIICHUSI MEMOpaH.

Hcnonp30BaHue MOJMMEPHBIX MEMOpaH B AMATU3HBIX METOAAX OYMCTKU KPOBHU (CHCTEMBI
KHUJIKOCTb-MeMOpaHa-)KUIKOCTh), ammapatbl «MckyccTBeHHass moukay. Fcmonp3oBaHue
MOJIMMEPHBIX MEMOpaH B MpoIeccaX OKCUTECHAIIMH KPOBH (CHCTEMBI JKUIAKOCTh-MEMOpaHa-ra3).
AmnmapaTtsl «MICKyCCTBEHHOE CepAlIe-JIETKOe».

[TpuHIUNIBI COPOLMOHHOM, AKCTPAKOPIIOPAIBHOW OYHUCTKH OMOJIOTMYECKUX >KUIKOCTEH.

Tunbl UCHONB3yeMBIX COPOIMOHHBIX TIPOLIECCOB - CBA3BIBAHME 3a CUET aACOpPOIHH,
MOHOOOMeHHas, adduuHas, nMMmyHocopOuus. Tunbsl COpOLMOHHOW OYMCTKH OMOJOTHYECKUX
KHUAKOCTEH - TemocopOmus, IuiazmMocopOrus, jauMdocopOrus, auMQorIazMocopOuus.

AmnmnapatypHoe opopmienue. OCHOBHBIE THIIBI COPOSHTOB.

[IpumeHeHne KaTaIUTHUUECKUX METOAOB JI PA3JIOKEHMsI BPEAHBIX BELIECTB. AMNaparsl
«HckyccTBEHHAs IIEUYEHDY.

Marepuainsl [Uisi TKAHEBOU MHKEHEPUU

OcHoBHblI€ NpHUHIMIBL. Mcnoap3yemMble TOJUMEPHBIE HOCUTEIH.

N3onupyromuye 1 KOppeKTUPYIOLINE MaTEpUAIIbI.

Hapy»KHOI'0 U IIEPOPATILHOTO IPUMEHEHHUS.

[lepeBsizounble Matepuasibl. OCHOBHBIE TUIIBI ITOJIUMEPOB.

KoHTakTHBIE I1a3Hble JIMH3BL. MSArKue U jkecTKHe JUH3bl. OCHOBHBIE THIIBI MOJIMMEPHBIX
MaTepHAaIOB, UCTIOIb3YEMBIX JUISI U3TOTOBIICHHUS KOHTAKTHBIX JIMH3. OCOOEHHOCTH (POPMOBAHMUSL.

Matepuansl 1715 IEpOpPaIbHOTO BBEACHUS. A3p030JIbHBIE MaTEpUaibl IS IPUMEHEHUSI Ha
BEPXHHUX OTJAeNaxX MHUILIEBOro TPaKkTa. A3po30iibHbIe TpenapaThl «CTaTu301by, «JIudy305by.

MmMmoOnIm30BaHHbIe OMOKATAIN3aTOPBI

Nmmobunu3oBanHble pepMeHTh. DepMeHTHI - TPUpPOAHbIe Onokaranu3atopsl. [IpocTeie u
cioxkuele gepmeHThl. Kodepmentsl u amodepmeHTbl. DyHKIMOHAIBHBIE TPYIIBI OEIKOB.
Henocrarku ¢epMeHTOB Kak KaTaln3aTopoB OMOTEXHOIOTHUECKUX MTPOIIECCOB.

OcCHOBHBIE METO/bl MMMOOWIN3ALMN OCJIKOB - HMMOOHIM3AIMs C MCIOJIb30BaHUEM
MOJIMMEPOB-HOCHUTENEeH  (amcopOmuoHHas, ¢  oOpa3oBaHMEM  HMOHHOH,  KOBAJICHTHOW,
KOOP/AMHAIIMOHHOM  CBSI3M); BKJIIOYEHHE B Telb, BOJOKHA, MeMOpanbl. TpeGoBanus,
IpEIbSABISEMbIE K IOJUMEPHBIM HOCUTENAM. OCHOBHBIE THIIBI HOCHUTENEH Ha OCHOBE
IIPUPOJHBIX (Ha MPUMEPE arapo3bl, JEKCTPaHa, LEJIIH0I03bl) U CHHTETUUECKHUX MOJIMMEPOB.

NMMoOunu3oBanHble KIETKA W opraHemibl. OCOOEHHOCTH TEXHOJIOTHYECKHX (opM
MMMOOHMIIN30BaHHBIX KJIETOK Ha OCHOBE IOJINMEPOB.

ArnmapaTtypHoe o(OpMIICHHE IMPOLECCOB ¢ MMMOOWIN3O0BAaHHBIMH OHOKAaTaIM3aTOPaMHU.
ArnmapaTsl KOJIOHHOTO THIIA, C IIE€peMeIlMBaHUEeM, MeMOpaHHbIe amnmapaThl. llpumepsl
MPOMBIIIJICHHBIX POIIECCOB C UCIIOIB30BaHUEM HMMOOMIIN30BaHHBIX OMOKATATU3aTOPOB.

[TonnmepHsle cpeapl Ui KyJIbTUBUPOBAHUS KYJIBTYP MUKPOOPTaHU3MOB

OcHoBHBIE ~ TpeOOBaHMA K  TOJUMEPHBIM  HOCHTENSIM,  HCIOJB3YEMBIM  JUIA
KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB M KJIETOK, THIIBI IIOJTMMEPOB.

Mertozbl cuHTe3a U aHaJTU3a OUOTIOIMMEPOB C UCTIOIH30BAHUEM TTOJIMMEPHBIX HOCHTENEH.

I'erepodazubiii  («TBepmodasHbI») METOJ CHHTE3a MOJUNENTUAOB 10  METOIY
Meppudunna. JIOCTOMHCTBA M HEJOCTAaTKM MeTojaa. TpeOoBaHUS K IOJIMMEPaM-HOCHTEIISIM.
YerpolicTBo KpyITHOMACIITa0OHBIX CHHTE3aTOPOB MOJIUTIENITUAOB. ['omodda3zubrii
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(«wxunkodas3Hblii») MeETON CHUHTE3a TNOoJuNenTuaoB. [erepodasHbiii MeETON  CHUHTE3a
MOJINHYKITYOTHJIOB; CTPOEHHE HYKJIEMHOBBIX KUCIIOT, HYKJIEOTHI0B, HYKJIEO3U/10B.

Ierepodasubiii MeToa aHanmu3a aMHUHOKUCIOTHOW TOCIENOBATEILHOCTH OEIKOB U
MIOJINIIENTU/IOB.

[TonmumepHBIE HOCUTEIH B XpOMAaTOrpahuIeCcKNX aHATUTUIECKUX METOJ1aX

I'enpxpomatorpadus. Kanumnspraeie MeTozsl. TOHKOCIONHBIE METOIBL.

OCHOBHBIE THUIIBI TPOMBIIUICHHBIX IOJUMEPHBIX HOCUTENIEH U cOopOeHTOB. BnusHue
CTPOEHUS MOJUMEPHBIX COPOEHTOB HAa MX PA3JEISIONIYI0 CIOCOOHOCTh. OCHOBHBIC MPHUHLUIIBI
noa60pa cOpOEHTOB ISl pa3esieHUs pa3IMYHBIX THUIIOB BEIIECTB.

[Tonumeps! B ApYrux OMOaHATUTUYECKUX METOIaX

[TonmuMepsl B ANEKTPOMHUTPAIIMOHHBIX METOAAaX - JJekTpodopes, wu3oraxodopes,
n303JIeKTprudeckoe GokycupoBanue. CTpOEHUE UCIIONB3YEMbIX OJIMMEPOB.

[Tomumepsl B Ouocencopax. IlomumepHble IUTANIKM B MMMYHOCOPOIIMOHHBIX METO/AX.
[TonnMepHbI€ CyCIIEH3UH U1l IMMYHOIUArHOCTUYECKUX CUCTEM.

CrennanbHble TOTUMEPHI 1S MUILEBOM MPOMBIIIEHHOCTH.

OU3NKO-XUMUYECKHE U MEIUKO-TUTHEHHUUECKUE TPEOOBaHMS K TIOJMMEPHBIM MaTepHajaMm,
IIpEeIHA3HAYEHHBIM ISl KOHTAKTa C MUIIEBBIMU NpoAyKTaMU. OCHOBHBIE THUIIBI HUCIOJIb3YEMBIX
oJuMepoB. TepMoycagouHble IIIIEHOYHBIE MaTEPUAIIBI.

[lonuMepHble MaTepuanbl A YIYUYIIEHHS COXPAaHHOCTM IHMILEBBIX IPOAYKTOB.
["a3ocenexTuBHBIE MONUMEpHBIE MeMOpaHbl. OCHOBHBIE XapaKTepUCTUKU (Ko3dduumeHt
MIPOHHIIAEMOCTH, (DaKTOp pa3/ieieHus) 1 OCHOBHbIE TUIIBI UCIIOJIb3YEMBIX MTOJTUMEPOB.

[TonnMmeps! B mporeccax MOIYyYEHUS] NCKYCCTBEHHON MUIM. PU3NKO-XUMUYECKHUE OCHOBBI
IIOJIy4€HUsI MCKYCCTBEHHBIX IHIIEBBIX MPOAYKTOB. (OCHOBHBIE THIIBI  HCIHOJB3YEMBIX
MIOJINMEPHBIX MATEPHAJIOB.

[TonnMepsl B KOCMETHUECKUX MaTepuaax.

IIpuMepsl HCNONB30BAHMS IOJUMEPOB KaK OCHOBBI Te€lIel, Ma3ei, MHUKPOKAICYJ Ul
KOCMETHYECKHX U ap(roMepHbIX MaTepranoB. HbEKIIMOHHbIE KOPPEKTHUPYIOIINE CUCTEMBI.

IIpumepbl HKCIONB30BaHHUA B JTHX MaTepuanax KPEMHUHOPraHMYECKHX IOJIMMEPOB,
MIOJINMEPOB  BUHWI-N-IIMPPOJIUA0HA, BHUHUIOBOIO CIHpPTAa M BHHMUJALETAaTa, IPOU3BOJIHBIX
aKPWJIOBBIX KHCJIOT, TOMUATHICHTIUKONCH, Kpaxmala, JIeKCcTpaHa, albI'MHATOB, 3(QHpPOB
LIEJUTIOJI03B], KEeJIaTUHA, THATypOHOBOM THCIIOTHI, KOJUIareHa.

CrnenanbHbIe TIOJIUMEPBI ISl CEIBCKOTO XO03HCTBA U OMOAETPaJUpyeMble YITaKOBOUHBIE
MaTepHabl 00IIEero Ha3HAUCHHS

[Ipumenenne  noauMmMepoB  Juid  yJydlleHUss  KadectBa  1ouB.  [lommumepHble
CTPYKTypooOpa3zoBaTenu. MylpUMpOBaHUE TIOYBBl IUIGHKAMU TMOJMMEPOB U KUJIKUMHU
MIOJIMMEPHBIMU JUCHEpCUsIMU. becriouBeHHbIE TOJMMEPHBIE CPE/IBI 1711 BBIpALIUBAaHUS PACTEHUN
- IEHOIIACThl, UIOHUTHBIE ITOYBBI.

[lonmumepHble cucteMbl B  00paboTke cemsiH. Vcnonbp3oBaHuWe TOJMMEPOB B
IpaXUPOBAHUH, HHKPYCTHPOBAHUU CEMsH, B KauecTBe mpuiaunaresneid. Iloaumepnsie 060m09ku
JUIs PETYJIHUpPOBaHMsI BOJHOTO peXHMMa IpopacTaHus. [IpMHIMNIMAIbHBIE TEXHOIOIMUYECKHE
CXEMbl HAHECEHUs MOKPHITUII Ha CEMEHa - B KMIIAIIEM ClOoe, B ApaxupaTopax. IlonmumepHsie
MaTepHalibl C MEXAaHWYECKHM BBEICHHUEM IECTHUIMIOB M OMOJOTHYECKH AKTUBHBIX BEILECTB.
I'panynupoBanHble MaTepuansl. OcMoTHuUeckHe Hacochl. KamncynupoBaHue MHUHEPATbHBIX
ynobpenuit u nectunuaoB. uddy3noHHBIE CUCTEMBI I JETYYUX OMOJOTHYECKH aKTHUBHBIX
BEIIECTB HA puMepe (ePOMOHOB.

buonornveckn akTtuBHble monuMephl. [lomumepHble OHOIMABI W (PUTOAKTHBHBIC
IIOJINMEPBI, OCHOBHBIE METOJABl CHHTE3a. THIBI HCHOJB3YEeMBbIX MOIMMEPOB. (OCHOBHBIE
cBoiicTBa. [lonumepsl ¢ ruApPOIN3yEeMOM Tpynnoil B OCHOBHOM 1ienu. KOMIO3UTHBIE CUCTEMBI €
ouonerpaaupyeMbiMu monuMepaMu. CucTeMsl ¢ POTOAECTPYKTOPAMH.

[TonumepHble MaTepuaibl, HCHOIb3YEMbIE [UIsI HW3TOTOBIEHUS JETalled U Y3JI0B
MEIUIHCKOTO 000PY/I0BaHUSI.

Tums! ucnonb3yeMbIx noauMepoB. OCHOBHBIE CBOMCTBA. | HTMeHnYecKHne TpeOOBaHMS.
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4. O0beM y4eOHOH TUCIHIJIMHBI

B 3auernbix | B akamgem.

Bupl yueOHoi paboThI €IUHHLIAX yacax
OO0uas Tpy10€eMKOCTb 1M CHUILTHHBI 2 72
10 y4eO0HOMY ILIAHY
AyIMTOpHBIEC 3aAHATHS: 0,94 34
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausarus (I113) 0,94 34
CamocrositesbHas padora (CP): 1,06 38
CaMocCTOsATENbHOE N3yUEHUE Pa3/IEIO0B 1,06 38
JUCLUILIMHBI
Bua kouTpoJs: 3a4yerT

B 3auernbix | B acTtpoHOM.
Bunsl yueOHoi paboThI E€IUHHLIAX yacax

OO0uas Tpy10€eMKOCTb 1M CHUILIIHHBI 2 54

1o y4e0HOMY ILIAHY

AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuun (Jlek) - -
[Ipaktnueckue 3ausarus (I113) 0,94 25,5
CamocrositesbHas padora (CP): 1,06 28,5
CaMocCTOsATEIbHOE N3YUYEHUE Pa3/IEIO0B 1,06 28,5
JUCLUTUIAHBI

Bua koHuTpoJs: 3a4yeT

AHHOTanus padoyveil NPOrpaMmbl JUCHUNIHMHBI
«OCHOBBI TOKCHMKOJIOTHH U TOKCHKOJI0TUs1 Ouomartepuaaos» (b1.B.05)
1. Heap0 AUCHMIUIMHBI SIBISETCS O3HAKOMJICHHE MArHCTPAaHTOB C TPEJCTABICHUSIMU 00
OCHOBHBIX COCTAaBJIAIOIIUX TOKCUYHOCTU W O COBPCMCHHBIX MOAXOAaX B OICHKC pHUCKaA
HC6HaFOHpI/I}ITHBIX HOCHGI[CTBI/Iﬁ BO3HCﬁCTBHH TOKCHUKAHTOB Ha 3O0POBBC HYCJIOBCKA U
KHUBOTHBIX.
2. B pe3yabraTre M3yYeHHUsl AUCHUIIMHbI 00y4YalOIIMICA MO NMPOrpaMMe MarucTpaTypbl

JTOJIZKEH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

— TOTOBHOCTBHIO K TIOHMCKY OOpa0OTKe, aHAIH3y u CHCTEMAaTH3allUH HAy4YHO-
TEXHHUYECKOW MH(POPMAITUH 110 TEME UCCIIC0OBaHMS, BEIOOPY METOIUK U CPEJICTB PEIICHUS 3a1auK
(ITK-2);

3nams:

— HIOHSATHS, OTIPE/ICTICHNS] U TEPMUHBI, UCTIONIb3YeMble B TOKUKOJIOTUH;
— KJIaccu(UKAIIUI0 TOKCHYECKHUX areHTOB M ATAIlbl BO3JICHCTBUS TOKCHYECKUX areHTOB Ha
OpraHu3M, a TaKXe KOJIMYECTBEHHBIE METO bl OLIEHKA TOKCUYHOCTH U MEXaHU3MBbI JIeHCTBUSA
HEKOTOPBIX TOKCHYECKUX BEIIECTB.

Ymemy:
— IPOBOJUTH KAYECTBEHHYIO U KOJIMYECTBEHHYIO OLIEHKY TOKCHYHOCTH BEILECTB;
— IPOTHO3UPOBATH MPUPOAY TOKCUUYECKOTO BO3JICHCTBHS BEIIECTB 33JaHHOTO CTPOCHHUS, a TAaKXKe
paboTath ¢ TUTEpPaTypoil B 001aCTH TOKCUKOJIOTHH.

Bnaoemu:
—  COBpPEMEHHBIMH  TEOPETHYECKUMHU  MPEICTABICHUSIMH  TOKCHKOJOTMH,  allapaToM
Ka4eCTBEHHOW M KOJMYECTBEHHOM OIEHKH TOKCUYHOCTH, CBEJICHUAMHU O TOKCUYHOCTH Haubosee
IIMPOKO PAaCIpPOCTPAHEHHBIX BEIIECTB.
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3. KpaTkoe conep:kanue IHCHUIIHHBI:

Tokcukonorus Kak Hayka: IpeaMeT, 00acTb. KpaTkast HCTOpUS pa3BUTUS TOKCUKOJIOTHH.
CBs3b ¢ JpyruMd OWOMETUIIMHCKUMHU HaykamHu. OcHOBHbIe NOHATHA. OCHOBHBIC YPOBHHU
TOKCHKOJIOTHUECKUX HccienoBaHuii. OCHOBHBIE pa3fenbl TOKCHKOJOTMU: —OIHUcCaTeIbHasd,
«MEXaHUCTHYECKAs» U HOPMaTUBHAS.

Knaccudukanuss Tokcumueckux areHTOB. Bo3zgeilicTBue, ero XapakTepUCTUKU (IYyTh,
MPOJOIHKUTEILHOCTh, YacToTa, no3a [d3¢dexruBHas ED50, ED99, Tokcuueckas, cMepTenbHasi,
LD50, LD99], 6e3onacublii uaTepBa). dddekt (Buapl TOKCHUYECKUX dPPEKTOB [auiepruueckue
U UAMOCHHKPAaTHUECKUE DPEaKLMu, HeMEeUIeHHas W OTJalieHHas, oOpatuMas W HeoOpaTtumas
TOKCHUYHOCTb, YCTOMYUBOCTH]).

Ces3p 10361 ¢ 3ddexToM. BapuabenbHocts 3¢ dexra (MHIAMBUAYyAIbHAS W BHUIOBAA).
OCHOBHBIE KOHEYHBIE NPOSIBICHUS TOKCHYHOCTH — OCTpas M XpOHHUYECKass CHCTEMHas
TOKCHUYHOCT, SMOpHOHANIbHAS U penpoayKTUBHAS TOKCHYHOCT,
T€HOTOKCHYHOCTH/MYTareHHOCTb, 3KOTOKCHYHOCTh, KOJIOTHYECKast THOEIb.

[IpeObIBaHMEe TOKCHMUYECKOTO areHra B opraHusme: AOcopOuus, pacrpenerneHue,
BO3/ICHCTBUE HAa MHIIEHb, OMoTpanchopMmaiys, sKckpeuus/peadbcopOuus. buorpanchopmarus
Kak KimoueBoi otam. DepMeHTHl, YydYacTByIOIIMe B MeTaboau3Me KCEHOOMOTHKOB, WX
¢dyHKUMOHANMBHOE comnpspkeHne. CHIDKEHHME W YCHJIEHHE TOKCHUYHOCTH B Pe3ysbTaTe
ouotpancopmanun. OCHOBHBIE CBOHCTBa (epMEeHTOB OuoTpaHchopManu KCEHOOMOTHKOB
(MEeXBUIOBBIE  PA3IU4Ms, MHOXKECTBEHHOCTh (OpPM, IEpeKphIBaoLascs cyodcTpaTHas
cneun(UYHOCTh, OpraHHas creru(HuKa B KOMIIO3MIMU HHIAMBHIYaJbHBIX (OpPM, M3MEHEHHUE
aKTUBHOCTH B OHTOTE€HE3€, HHAYHUOEIbHOCTb, TE€HETHYECKHHA MOIMMOP(U3M, STHHUYECKHUE
ocobenHoctH). CBsa3b coiicTB PBK ¢ MeXHHIUBUAYAIbHBIMU PA3TUYUSIMU B BBIPAXKEHHOCTH
3¢ (hekTa TOKCUIECKOTO BO3ICHCTBUSI.

MexaHu3Mbl B3aUMOJICHCTBUS TOKCHMKAaHTa C MHUIICHBIO KaK OCHOBA TOKCHYECKHX
3¢ dexToB. TOKCHYHOCTh Ha KJIETOYHOM ypoBHE. [loBpexxaeHue pernapanuu Kak 3aBepLIaroIInil
3Tar TOKCUYHOCTH.

TOKCHKOKMHETHKA, OCHOBHBIE KOJIMYECTBEHHBIC IOKa3aTenu (KIMpPEHC, TEepHOJ
MOJIYBBIBE/ICHUS, IUIOLIA[b IOJl KPUBOW, KOHCTAHTHI a0COpOIMM, paclpelnesieHuss |
sanmumuHanumn). Toxcukonumnamuka. @akropel muauBuaa (host factors) m Qaxropsr cpensl,
BJIMSIIOIME Ha TOKCUKOKUHETHKY.

Wnentudukanyst omacHOCTH — OLEHKAa TOKCMYHOCTH KCEHOOMOTHKOB. MeETOJbI: OLIEHKA
B3aMMOCBSI3U MEXJIy CTPYKTYpOH M TOKCHYHOCTBIO, OBICTpbIE TECThI in Vitro, OIEHKH C
UCTIOJIb30BAHUEM SKCIEPUMEHTAIBHBIX )KUBOTHBIX, SMUAEMUOIOTHUYECKUE HCCIETOBAHUS CBSI3U
MEX]y BO3JIEHCTBHEM KCEHOOMOTHKA U pa3BUTHEM KOHEYHOTO 3 dekTa (001e3HU, TPOSIBICHUS).
KonndecTBeHHast XapakTepUCTHUKA PUCKA — OIEHKA CBSI3M 103a-3((eKT, HATUUns U OTCYTCTBUS
1opora, MHAWBUIYAIbHOM MMOIBEPKEHHOCTH, HEOIPEICIIEHHOCTH.

OnuAeMUOIOTHYECKUE TOIX0AbI B OIICHKe pucka. Kiaccuyeckuil SmuaeMuoI0orHuecKuit
MOJXO/: OCHOBHBIC THUIBI OpPraHW3allMMd MCCIEJOBAHUM, WX JOCTOMHCTBA M HEIOCTATKH,
MoKa3aTeay MHAWBUAYAIBHOTO U MOIMYJISALUOHHOTO PUCKA. MOEKyISpHO-3MUAEMUOIOTHUECKUI
MOJIXO/1: MapKephl BO3ACUCTBUS, 3P (deKTa, MPeIpacioNoKEHHOCTH U PAHHHUX MPOSBICHHH.

Toxcuueckue areHTsl. [lectunuael. [IpoMbIlIIEHHBIE 3arPsI3HUTENIN OKPYKAIOIICH CPEIbI.
Toxkcu4yHbIE KOMIIOHEHTBI PACTECHUM U MUILKA. TOKCUYHOCTB JIEKapCTB.

Mexanu3mbl TOKCHYHOCTHU. [loaBnenne TokcuuHocTH. Opraubl - MUIIEHH TOKCHYECKHX
BozaeiicTBuil. KpoBb 1 opransl kpoBeTBopeHMs. MIMMyHHas cuctema. DHJIOKPUHHAS CHCTEMA.
Cepneuno-cocyaucrast cuctema. Opransl npixaHus. [leuens. Ilouku. lleHTpanbHas HepBHas
cucrema. Koxa. PenponykruBHas cucrema.

4. O0beM yueOHOH TUCIHIJIMHBI

B 3ayeTHBIX B akanem.
Bupl yueOHOI paboThI eAMHMIIAX qacax
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O0mas TpyA0eMKOCTb JMCIUIITHHBI 3 108
10 y4eO0HOMY ILIAHY

AyIMTOpHBIC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,25 9
[Tpaktnueckue 3ausarus (113) 0,69 25
CamocrositeabHas padora (CP): 2,06 74
CaMocTOsATEIbHOE N3yUEHUE Pa3/IEIOB 2,06 74
JTMCLUTUIAHBI

Bua KoHTpoJs: 3a4eT / IK3aMeH - 3a4eT

B 3aueTHBIX

B actponom.

Bunast yueOHoI paboThI eAMHMIIAX qacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 3 81
10 y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuun (Jlek) 0,25 6,75
[Tpaktuueckue 3ausarus (113) 0,69 18,75
CamocrositenbHas padora (CP): 2,06 55,5
CaMocCTOsATENbHOE N3YUEHUE PA3/IEIO0B 2,06 55,5
JUCLUTUIMHBI
Bua koHTpos: 3a4eT / IK3aMeH - 3ayeT

AHHOTanus padoyveil NPOrpaMmMbl JUCHUNIMHBI
«JlomotHUTEIbHBIE IJIaBbI Opranudeckoii xumum» (b1.B.06)
1. Heabw AUCOMIUIMHBI SBIsieTcS (HOPMHUPOBAHHE Yy OOYYAIOIIUXCS KOMIIETEHIIUH W
yIIIyONeHHBIX 3HAHUN B OOJIACTH OPraHMYECKOW XMMHHM C YYETOM HOBEWIIMX TCHICHIMHA ee
Pa3BUTHUS U HANpaBJICHUN IPUMEHEHUS B TU3aiiHE MAaKPOMOJIEKYJISIPHBIX CUCTEM.
2. B pe3yabraTre M3yYeHUs] AUCHUIIMHbI 00y4alOIIMICA MO NMPOrpaMMe MarucTpaTypbl
HOJIKEH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

— CHOCOOHOCTBIO OPTraHW30BHIBATH CAMOCTOSITEIBHYIO U KOJUIGKTHBHYIO HAy4YHO-
UCCIIeIOBATENILCKYI0 padoTy, pa3padaThiBaTh TJTaHbI u MIPOrpaMMBbl MIPOBEJICHUS
HAYYHBIX UCCIICIOBAHUN U TEXHUYECKUX Pa3pabOTOK, pa3padaTeiBaTh 3aaHUs JIJIsl UCTIOJTHHUTEICH
(IIK-1);

— TOTOBHOCTBIO K IOHCKY 00paboTKe, aHammu3y u CUCTEMAaTU3aLUN HAy4YHO-
TEXHUYECKOW MH(OpMAITUH TI0 TEME UCCIIEIOBaHMSI, BEHIOOPY METOAMK U CPEACTB PEIICHUS 3aaun
(IIK-2);

B PE3YIbTATC OCBOCHUA NTUCHUIIIIMHLBI BBIITYCKHHUK TOJIKCH:

3namo:
— OCHOBHBIE METO/Ibl CHHTE3a Pa3IUYHbIX KJIACCOB OPraHUYECKUX COCIMHEHUI;
— OCHOBHBIE CBOKCTBA OPraHUYECKUX COCIMHECHUN;
— OCHOBHbBIE MEXaHU3MbI OPIraHUYECKUX PEaAKIIUi;
— OCHOBHBIE MPUEMBI U METO/Ibl TOCTPOEHUSI CHHTETUYECKHUX CXEM;
— COBPEMEHHBIE HANIPaBJICHUS! CHHTETUYECKON OpraHUYeCKON XUMHH, B TOM YUCJIE U METOIbI
CUHTE3a MPUPOIHBIX U OMOJOTUYECKN AKTUBHBIX BEIIECTB.

Ymems:
— MPEJCKA3bIBaTh MPOYKThl OPrAaHUYECKUX PEaKIIUi;
— YCTaHABJIMBATh CBSI3b MEX/y CEJIEKTUBHOCTHIO PEAKIIUU U €€ MEXAHU3MOM;
— MPOTHO3UPOBATH CEIEKTUBHOCTh OPTAHMYECKUX PEAKIIHI.
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Bnaoems:
— COBPEMEHHBIMH METOAAMH OpPraHUYECKOI0 CUHTE3A.
3. KpaTkoe conep:kanue IHCHUIIIHHBI:
1.1. Bsenenue
CoBpemenHas opranudeckas xuMmus. OCHOBHBIE HalpaBlIEHUS pa3BUTHS U TpeOOBaHMUA,
IIPEIBABISEMBIE K CHHTETUUECKUM METOIaM.
1.2.  Mertozapsl cuHTE3a HENPEAEIbHBIX COEIUHEHUI
Peakuun Bwuttura, BencBopra — Xopaepa — OmMoHca u Ilerepcona. bopopranuudeckue
COCMHEHUS B CHHTe3e¢ HempeaenbHbIX coeauHeHuil. Cuntessl Hermmm wu  Ledidens.
CrepeoceneKTUBHOE BOCCTAHOBJICHUE AJIKUHOB.
1.3. MeTamioKOMIUIEKCHBIN KaTalu3 U IpyrMe METO/Ibl B CHHTE3€ HEIIPEAEIbHBIX COEAUHEHUI

OO0mas XxapakTepUCTHKa KOMIUIEKCOB NEPEXOIHBIX METAUIOB. BiusHue mnpuposl
MeTajljla, CTENIEHN OKHMCIEHUS METaUla U IPUPOJbl JIUraHla Ha CBOMCTBA METANIOKOMIUIEKCOB.
IIpuMeHeHNnEe KyIIpaToB B CUHTE3€ AJIKEHOB. DJIEMEHTApHbIE CTaJUU KAaTAIUTUYECKOrO LIUKIJIA U
OCHOBHBIE 3aKOHOMEPHOCTH UX MpoTekaHus. Peakuus Xeka u o61acTh ee npuMeHeHus. Peakuun
kpocc — couetanus: Kymana, Xusma, Ctuine, Cy3yku u peakuust Conorammupsl. Peakius Mak-
Myppu. Peakunu bamdpopaa — Ctusenca u lllanupo. Peakius Meraresuca, MexaHU3M U 00J1acTb
ee npuMmeHeHus. Peakius Te60e u pearent [letacuca. UnBepcust KoHpUrypanun alkeHOB.
2.1. CunTtes cuupToB

CuHTE3bl CHOUPTOB C YYacCTHEM DSKBUBAJEHTOB KapOaHHMOHOB. ACHMMETPUYECKOE
MPUCOCTUHEHNE YKBHUBAJICHTOB KapOAaHMOHOB M TMAPUJ MOHA K KapOOHMIBHBIM COCAMHEHUSIM.
Knaccuyeckne MeTOIbl CHHTE3a CIHMPTOB BOCCTAHOBIICHHMEM KapOOHWIBHBIX COCIMHEHUIL.
BoccranoBnenne smnokcuaoB.  KucnotHo —  karaausupyemas — ruapaTalys  aJKEHOB.
I'uapobopupoBaHue aTKEHOB.
2.2. CuHTE3 aMUHOB

CuHTe3 aMHHOB NIyTEM BOCCTAaHOBJICHHS OPraHWYECKUX COEAMHEHHWH a3ora Ooisee
BBICOKOM CTerneHu okucieHus. Peakumu ankwimpoBaHusi amMuHOB 1o l'odmany. Mertox
I"abpuains. Peaknust bymBansaa — Xapteura. Peakuus Putrepa. [leperpynnupoBka bekmana kak
METOJ] CUHTE3a TPYIHOIOCTYNHBIX aMHHOB. [leperpynnuposku ['opmana, Kypruyca u Jloccens.
Peakuus [Imunra. Peakius bpayHa. AcuMMeTpruueckoe BOCCTAaHOBUTEIBHOE AMUHUPOBAHUE.
3.1. CunTe3 KapOOHMIBLHBIX COSTUHEHHH

Oxucnenue cnupToB. BoccraHOBIEHHE TNPOU3BOAHBIX KApOOHOBBIX KHUCIOT M0
anpaerunioB. Peakuus Heda. CunTe3 KapOOHMIBHBIX COEAMHEHMH u3 OopaHoB. Peakuus
Kyueposa. Peakuus bonpy — Ununbabuna. BzanmopelicTBue rajoreHaHruApHI0B KapOOHOBBIX
KHCJIOT C SKBUBAJICHTAaMH KapOaHUOHOB. B3anMonelicTBie peakTHBOB [ pUHBSApa ¢ HUTpUIAMH U
COJMsIMM  KapOOHOBBIX  KHMCHOT. OkucieHue JBOWHBIX cBsized. OKHUCIIEHHE  JTHOJIOB.
AJKWINPOBAaHUE CHOJIATOB B CHHTE3€¢ KapOOHWIBbHBIX coenuHeHUH. CHHTE3bl KETOHOB W3
arieToykcycHoro 3¢upa. Meron obpamenus nonsipaoctu Kopu — 3eebaxa. Peakius Muxasis ¢
ydactueM KymnparoB. CUHTe3 KapOOHMJIBHBIX COCIMHEHHH C y4acTHEM €HAaMHMHOB. XHpaJbHbIC
THUJIpa3uHBl B aCHMMETPUUYECKOM AJIKMJIMPOBAHUU KETOHOB.
3.2. ITony4yeHue KapOOHOBBIX KHCIIOT

Oxucnenue nepBUYHBIX cupToB. OKHUCIeHHE anbaeruoB. OKuciIeHne aJKUIOSH305I0B.
Oxwucnenue ankeHoB. KapbokcminpoBanue peakTuBoB [ punbsapa. ['omonoru3zamust KapOoHOBBIX
KUCIOT 0 ApHATY — DiictepTy. CUHTE3bI KAPOOHOBBIX KUCIOT M3 MaIOHOBOTO 3¢upa. EHONATHI
CJIO’KHBIX 3()MPOB B CHHTE3€ KapOOHOBBIX KHCIIOT.

4. O0beM y4eOHOH TUCHHIJIMHBI

B 3aueTHBIX B akanem.
Bunst yue6HOI paboThI eMHUIAX qJacax
O0masi Tpy10eMKOCTb JTHCIUTINHBI 2 72
1o y4e0HOMY ILIAHY
AyIuTOpHBIE 3aHSATHS: 0,94 34
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[Ipaktuueckue 3ansarus (I13) 0,94 34
CamocrositenbHas padora (CP): 1,06 38
CaMOCTOsTENbHOE U3YUCHHE PA3JICTIOB TUCHUILINHBI 1,06 38
Buj koHTpoOJIs: 3a4eT / IK3aMeH 3ayer

B 3auerHBIX

B actponoMm.

Bunsl yue6HoI paboThI eIMHUIIAX qacax
O0masi Tpy10eMKOCTh JTHCIUTINHBI 2 54
1o y4e0HOMY IUIAHY
AyIuTOpHBIE 3aHATHS: 0,94 25,5
[Ipaktuueckue 3ansarus (I13) 0,94 25,5
CamocrosTenbHas padora (CP): 1,06 28,5
CaMOCTOSTENbHOE U3YUCHHE PA3ICTIOB TUCHUILINHBI 1,06 28.5
Buj koHTpoOss: 3a4eT / IK3aMeH 3ayer

AHHOTanus padoyeil NPOrpaMmMsl JUCHUNIMHBI
«XuMHs BBICOKOMOJICKYJISIPHBIX coequHeHuin (b1.B.07)

1. Ileabl0 AUCUHMIVIMHBI SBJISIETCS MNpUOOpeTeHHEe OO0YyYaroIMMHUCS KOMIICTCHLIUH |
yIOIIyONeHHBIX 3HAaHUH B 00JAacTH 3aKOHOMEPHOCTEH peakuuil CHHTe3a IOJUMEpPOB H
XUMHUYECKHUX PEAKIMH ¢ yYaCTHEM MAKPOMOJIEKYII.
2. B pesyabrare M3y4yeHHsl NTUCHHUILUIMHBI 00y4YAIOUIMIICA MO NMporpaMMe MarucTpaTrypbl
HOJIKeH:

Obaaoams cnenyrommmu obmenpodeccuonanbubiMu (OIIK) u npodeccrnoHabHEIMU
(ITK) koMIeTeHIUSIMU:

— TOTOBHOCTBIO K HCIIOJB30BAaHHIO METOJOB MAaTEMaTHUECKOIO MOJEINPOBAHUS
MaTEPUAJIOB U TEXHOJIOTMYECKHUX IIPOLECCOB, K TEOPETUUECKOMY aHAJIN3Y U IKCIEPUMEHTAIbHON
nposepke TeopeTnueckux runores (OIIK-4)

— TOTOBHOCTBIO K IOHMCKY 00pabOTKe, aHaIM3y 51 CHCTEMaTH3aLNI HAYYHO-
TEXHUYECKOW MH(OPMAITUH TI0 TEME UCCIIEIOBaHMS, BHIOOPY METOAMK U CPEICTB PEIICHUS 3a1aun
(IIK-2);

Buame:

— METO/bl CHHTE3a II0JIMMEPOB OCHOBHBIMYM METOJAaMU IIOJIMMEPU3ALUY;

— 0COOEHHOCTH XMMHUYECKUX PEAKLUH C yUaCTHEM MaKpOMOJIEKYT,

— CIOCOOBI OYMCTKHU IMOJMMEPOB OT HU3KOMOJIEKYJISPHBIX M MHBIX IPUMECEH B IMpoIeccax ux
MOJTyYeHUS WM MOJU(PHUKAIINN;

— OCHOBHBIC THUIBI TOJMMEPOB IS MEIUKO-OMOJIOIMYECKOr0 MPUMEHEHHUs, BKIIOYash HOBBIC
THUIIBI TIOJMMEPOB CO CHeUU(PUIECKUMU CBOUCTBAMH.

Ymemp:

— IIEPEYUCIIUTh OCHOBHBIE METOJIBI CUHTE3a U XUMUYECKUE CTPYKTYPHI MOJy4aeMbIX [IOJIUMEPOB
— HaIlMCaTh OCHOBHBIE PEAKIUN XUMUYECKOHN C y4aCTUEM MAaKPOMOJIEKYJI U KOHEUHBIE
CTPYKTYPbI MOAU(DUITUPOBAHHBIX TOJIMMEPOB

Braoemy:

— COBPEMEHHBIMHU NPECTABICHUAMHU B 00JIACTH XMMUHU BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI.

3. KpaTkoe conep:kanue IMCHUIIHHBI:

Crioco6b1 M300paKeHHUs MOJUMEPHBIX MOJIEKYJ. Tpu OCHOBHBIX OTJIMYMS TOJHMEPOB:
LEMHasg CTPYKTypa, HaJIM4YMe B IIEMU TOBTOPSIOIIMXCA 3BEHBEB WJIM LEMHBIX (ParMeHTOB,
HaJu4ue BBICOKOM MOJICKYJSIPHOM MacChl. MOJEKYISpHBIA BEC, IOJMIUCIEPCHOCT U
MOJIEKYJISIPHO-MAccoBoe  pacmpeneneHue  nonumepoB (MMP).  Meroasl  ycpenHeHus
MOJIEKYJIIPHOTO Beca IMONMMMEPOB. IIpuMepsl MPUPOAHBIX, CUHTETUYECKUX U HMCKYCCTBEHHBIX
nonumepoB. HomeHnknarypa u kinaccudukanusi nmonuMepoB. OCHOBHBIE CHOCOOBI MOTYYCHHS
CUHTETUYECKUX TIOJUMEPOB U3 HU3KOMOJIEKYJSIPHBIX BEIIECTB (MOHOMEPOB) METOJaMU
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CTYIIEHYaTOM M LEMHOM MOJMMEPU3ALMM WM XUMHUYECKUM BO3ACHCTBUEM HA HUCXOIHbIE
MIOJINMEPBI.

Tumel MOHOMEpPOB CKJIOHHBIX K pEakUMsIM ULENHOW mnojauMmepusaunu. LlenHas
MIOJIMMEPU3ALMsl BUHUIOBBIX MOHOMEPOB, MHULIIMMPYEMasi aKTUBHBIMU LIEHTPaMH paJuKaabHOIO,
KaTHOHHOTO WJIM aHHOHHOTrO xapakrepa. OOpa3oBaHHE BBICOKOMOJICKYJISPHBIX MOJUMEPOB Ha
HA4yaJIbHOM CTaJMM MO PEaKUMM aKTUBHOTO LIEHTpA PACTYyIIEW LENH ¢ MOHOMEPOM M HaJu4ue
oOpbIBa LIEMU KaK OCHOBHBIE XapaKTEPUCTHKH LIETTHOW MOJMMEpH3aluu. BiusHue 3amectuTens
IIpU JIBOMHOM YIJIEpOJ-YIJIEPOAHOM CBS3M MOHOMEpa Ha CIIOCOOHOCTH K MOJMMEPHU3ALUU IO/
BIUSHUEM pA3JIUYHBIX THUIIOB AaKTHBHBIX LEHTpOB. IlepBuMuHas W BTOpHYHAs CTPYKTypa
MIOJIMMEPHOM LIEITH, TIOHATHE O CTEPEOPETYJIIPHOCTH.

MoHoMmepsl, IpUMEHSAEMBIE I PaJUuKaIbHON NoJMMepu3anuu. MHunuatopsl U poct
LENH MPU CBOOOTHO-PATUKAIBHON MOJIMMEPU3alui, KHHETHYECKOe ONucaHue mnpouecca. [lytu
oOpbIBa IIeTH MPH PATUKAIBHON MOJIMMEPU3alui, KHHETHYEeCKast JJIMHA LM, MOJCKYJISPHBINA
BEC U MOJIEKYJISIPHO-MACCOBOE PaCIpPECIICHUE.

[lepenaua nenu mpu paavKaJbHON MOJIMMEPU3ALNU, NPUMEHEHUE MEPEeNaTUUKOB IJIs
perylMpoBaHMsl MOJIEKYJSIpHOM Macchl, Tenomepusauud. [lepemaua nenum Ha noaumep U
BO3HMKHOBEHHUE PA3BETBIICHHBIX MOJUMEPOB. HrMOMpOBaHNE U TOPMOXKEHHE MOTUMEPHU3AIHIH,
TUIIBI UHTUOMTOPOB M 3aMeAUTeNeH. ABTOMHIMOMPOBAHMUE IPHU TMOJUMEPU3ALUN AJUTHIBHBIX
MoHOMepoB. CrocoObl TPOBENEHHS PATUKAIBHOW MOMMMEpPHU3allMd U HMX XapaKTepUCTHKA.
ITonnMmepsl, noayyaeMble IO PEAKLUU paJUuKaIbHON NOJIUMEPHU3ALIUH.

[Tonmyuyenne noaMaHWINHA, TOJUIUPPOIIA U MOIUTHO(EHA METOITAMH OKUCIUTEIbHON
MIOJIMMEPU3ALIMH UCXOIHBIX HACBIIEHHBIX MOHOMEPOB. DJIEKTPOHHOE CTPOCHUE U
crienn(puyeckre CBOWCTBA TAKUX MOJIMMEPOB M UX UCTIOIH30BAHUE B KAUECTBE MAaTEPUAIIOB JUIS
MMIUIAaHTATOB, HCKYCCTBEHHBIX MBIIII] U BEICOKOUYBCTBUTEIBHBIX OHOCEHCOPOB.

BinusHue 3amectureneil B MOJIEKYJIaX MOHOMEPOB Ha MX CKIOHHOCTb K KATHOHHOH
nojumepu3ai. Crioco0bl HHUIIMUPOBAHUS KaTUOHHOW monmmepusanuu. Poct u oOpbIB nenu
IIpU  KAaTHOHHOM  IMOJMMEpU3alMM.  YIIPOIUECHHAs  KUHETUYECKass CXeMa  KaTHOHHOMU
MOJIMMEPU3ALMM W DSHEPreTUYECKHE XapaKTEPUCTUKHM Ipolecca. BiusHue NOISIpHOCTH U
COJIBBATHUPYIOUIEH CIOCOOHOCTH Cpe/ibl Ha MEXaHU3M M KMHETHKY KaTHOHHOW MOJMMEPHU3ALHH.
TpyaHOCTH IIpU UHTEPIIPETUPOBAHUM KHHETUUYECKUX MCCIEA0BAHUMN, POJIb KOHTAKTHBIX MOHHBIX
nap 1 cBOOOJHBIX KATHOHOB B PEaKLUH MOJMMEPH3aMU U 3HAUCHHUSI KOHCTAaHT MHULMUPOBAHUS
n pocra. Ilepenaya nenu Ha MoHOMep M moiaumep U1 MMP nonumepos, moiaydaeMbIX INpH
KaTHOHHOM nosinMepu3anuu. IIpomMbIluIeHHbIE TOIMMEPHI, T0JIy4aeMbIE 110 pEaKLUU KaTHOHHON
MIOJINMEPU3ALIIH.

Binusaue 3amectureneil B MOJEKyJdaX MOHOMEPOB Ha MX CKJIOHHOCTb K AaHMOHHOH
nojumepu3ani. CrnocoObl MHUIMUPOBAHUS aHUOHHOM moiumepu3anuu. KuHetnka aHMOHHOM
MOJIUMEpHU3allMl Ha CBOOOJHBIX HOHAaX, POCT W OOphIB (Tepenavya) KUHETUYECKOH LEmHu.
CrepeoperynpoBaHue pYU aHUOHHOM NOJMMEPU3allMM BUHWJIOBBIX U JUEHOBBIX MOHOMEPOB Ha
alkuax JuTus. be3oOpbIBHAS MOIMMEpHU3alHsi, CKOPOCTh M JUIMHA KMHETHUYECKOW LIeNMU Hpu
6€300pBIBHOI MOTMMEPU3ALIUH.

ConbBaTHO-pa3/ieICHHBIE M KOHTAaKTHbIE MOHHBIE napbl. MouleKyisipHas Macca H
MOJIEKYJIIPHO-MACCOBOE PACIPEICIICHUE IIOJMMEpPOB, IIOJy4aeMbIX B OTCYTCTBUE DPEaKLUU
oOpbIBa. 3HaueHWs] KOHCTAaHT pOCTAa M OSHEPreTHKa IPOLECCOB Mpu  0e300pbIBHON
noJuMepus3anuu. SIBieHHe accouuanuu Ipd HWHULKWHAPOBAHMM JKUBYILIEH IOIMMEpU3aLUU
ankunamu  autus.  llodydeHune  AMOIOYHBIX, TOJMOJIOYHBIX, MPHUBHUTHIX, TIpeOHEe- U
3BE371000pa3HBIX COMOIMMEPOB. Mopdomaoruyeckiue OCOOCHHOCTH Ha TpaHUIaxX pajena ¢as
OJIOK- ¥ IPUBUTHIX COMOJIUMEPOB.

AHNOHHO-KOOpAMHALIMOHHAs nonuMepusanusa. (OOpa3oBaHME AaKTHUBHBIX IIEHTPOB,
MHUIIMAPOBAHUE, POCT U OOpHIB (Tepenaya) HENM HAa KOMIUIEKCHBIX KOOPAWHAIIMOHHBIX
Karanuzaropax. KuHeTHueckue OCOOCHHOCTH TMOJMMEpHU3allil Ha TaKUX KaTaJu3aTopax.
Crepeocrnierupudeckass  MONUMEpH3alUs  0-OJCUHOB M BEPOATHBIE  MEXaHU3MBI
crepeoperyiaupoBanus. [lomyueHne crepeoperysipHbIX NOJMMEpPOB OyTaaueHa W M30IMpeHa Ha
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karanm3aropax tuna [{urnepa-Harra n Metamtankmiax. MexaHus3M CTepeoperyIMpoOBaHus IpH
MIOJINMEPU3ALUN COIPSDKEHHBIX JIUEHOB. ONTHYECKH aKTUBHbIE HojauMmepbl. CTaTUCTHUECKHE
MoZenu pocra Lend. IIpoMblluleHHBIE IOJMMEPBI, IIOJIy4YaeMble Ha KOMIUIEKCHBIX
KOOpJMHAIIMOHHBIX KaTalu3aTopax.

Meraresuc, npoTeKaromen 1o JeMCTBUEM KOMIUIEKCHBIX KaTalu3aTopoB HAa OCHOBE W,
Mo, Ru uepe3 craauio IOJHOIO paspblBa JBOMHBIX YIVIEPOA-YIIEPOIHBIX CBSA3€M M HX
MOCIEAYIOIIEH pEereHepanum. CoxpaHeHre HEM3MEHHOIO 4HClIa JBOMHBIX CBsA3EH B
PEaKIMOHHOM CHCTEME — YHHMKaJbHas OCOOCHHOCTH IOJMMEpPU3AlUH IHKIO0NIEe()UHOB IO/
BIIMSHUEM KaTaJIM3aTOPOB Merare3rca. MexaHu3M M LENHOM XapakTep peakluu MeTaTe3uca
JUHEWHBIX M LUKIMYECKUX OJIe(hUHOB. OOpa3oBaHne aKTHBHBIX METaJUI-KapOEHOBBIX
KOMIUICKCOB, HWHHUIIMMPOBAaHUE, POCT U OOpbIB (mepegaya) LENd TMPH  METaTe3MCHOM
MOJMMEPHU3AINH TUKI00JaeHOB. MonekynspHas macca ¥ MMP nonuMepoB mUKII001€(pUHOB.
TepmoanHaMuka MPOILECCOB MOTUMEPHU3AINH IMKIOO0NIE()HUHOB, MPOTEKAIOUIEH C PAaCKPHITHEM
UKIa. MeXMOJEeKysIpHbIe M BHYTPUMOJICKYJISIpHBIE OOMEHHbIE PEeaKkIMU B Mpoleccax pocTa
nenu. Kputnueckass KOHIIGHTpaUUs W LUKIOJAECTPYKLUS HEHACHIEHHBIX KapOOLMKINUYECKUX
noyimMepoB. [lomyuyeHue a1eKTponpoOBOASILETO OJUALETUIIEHA METaTE3UCHON ITOIMMEPU3aLueh
UKJIOOKTaTeTpacHa. [lonmuMmepsl 1UKIOONEPUHOB (MOJIMATIKEHAMEPHI), TOIy4aeMble Ha
KOMIUIEKCHBIX KaTalu3aTopax I10 PeaKlUd MEeTaTe3uca.

BnusiHue CTpoeHHsT MCXOJHOTO MOHOMEpa Ha €ro CIOCOOHOCTh K MOJMMEPHU3AIHH.
OHepruu CBSI3ed M TEIUIOTHI MOJIMMEPU3aLUd MOHOMEDPOB, COAEPIKAIIMUX JBONMHBIE U TPOIHbIE
CBSI3U. DHTANBIN, SHTpONHA U SHeprust [ ubOca B mporeccax nonmmepusanun ankeHos. O01ee
paccMOTpeHHe CIOCOOHOCTH MOHOMEpPOB K  MMOJUMEpPHU3allMM Ha OCHOBE 3HAUYCHHM
TEPMOAMHAMUYECKUX IapaMeTpoB. TepMOAMHAMUYECKHM 3alpeT Ha  I[OJIMMEPU3ALUIO
HEKOTOPBIX MOHOMEpOB. BiusHHE 3aMecTUTENIed INpU ABOWHOW CBS3M HA IIOJUMEPU3ALUIO
ankeHoB. lloHsATHe O BepxHEW M HWXKHEH IMPEAEIbHOM TEMIEPAType MOJIUMEpPU3ALINH,
TEPMOJMHAMHMYECKAss M KHHETHYECKas HeCTaOWIbHOCTh moJauMepoB. lloiamMepuzannoHHO-
JENOJIMMEPU3ALUOHHOE PABHOBECHE U METObI OIIPEAEICHUS TEPMOAUHAMUYECKUX BEIIUYHH.

TepMoarHaMHKa NOJUMEPU3ALMM C PACKPBITUEM IMKJA JIAKTAMOB, JJAKTOHOB, IPOCTHIX
UKIMYeCKUX 3(upoB, nukinonapaguuoB. Merare3ucHass MOTUMEPH3ALMS UKIOOICPHUHOB H
LUKJIOJUEHOB C PAacKpbITUEM LHMKIA. PaBHOBECHas noJiMMepU3anus LUKIONEHTeHa MexaHnusm
AHMOHHOM MOJIMMEpHU3aLMH JaKTaMOB, JIAKTOHOB, ATIOKCUIOB M IIMKJIOCUIOKCaHOB. KaTnoHHas
MOJIMMEPU3AIHsl JTAKTOHOB M HHBIX KHCIOPOZCOAEpKamx HukioB. [lomnopranodocdasensi,
IIOJIMMEPHAsL CEPa U CEJICH.

Tumnbl COMOMUMEpPOB — CTATUCTUYECKHE, 4Yepeaylolmecs, OJIOK- U IPUBUTHIC
COIOJIUMEPBL. Y PaBHEHHMsI 3aBUCUMOCTH COCTaBa CONOJIMMEPA OT UCXOIHOM CMECH COMOHOMEPOB
(Yonn, Yommunr). OTHOCUTENbHBIE AKTUBHOCTH MOHOMEPOB B IIPOLIECCAX COMOJIMMEPU3ALNH.
Tunel comomMMepU3alMOHHBIX TIPOLIECCOB — HJCalIbHAsA, YEpeayIomascs, MHKpPOOIOYHAs.
N3meHeHne cocTaBa CONOJHMMEPOB BO BPEMEHHM IIPU PaA3JIUYHBIX CTEHNEHAX KOHBEPCHHM.
Pezonancuele u momsipHble 3((GEKThl M UX poJib MpH comoauMmepusanuu. Q—e cxema Hu
SMIMPUYECKUE NOJAXOJbl K OLEHKE aKTMBHOCTM COMOHOMEpoB. KaTuOHHas, aHMOHHas u
KOOPJAHMHALIMOHHASL CONOJIMMEPU3ALUs aJIKCHOBBIX U JIUEHOBBIX MOHOMEPOB U UX IPUMEHEHHE HA
IIpaKkTUKE. MeTOoIbl OIIPEACIIEHUs] OTHOCUTENIBHBIX AKTUBHOCTEH COMOHOMEPOB.

Poct nenn uepe3 craguio 0Opa3oBaHUs OJUTOMEPOB M OTCYTCTBUE OOpBIBA (COXpaHEHHE

aKTHBHBIX [IEHTPOB) KaK OCHOBHAsI 0COOCHHOCTh CTYIIEHYATOH MMOJIMMEepU3aIlig.
MornekymsipHasi Macca, MOJUIAMCIEPCHOCTh M HanOojee BEpOsSTHOE MOJIEKYJISIPHO-MacCcoBOE
pacupenenenue Diopu. MexXMOJIEKYJIApHbIE U BHYTPUMOJIEKYJISIPDHBIE PEaKLUU B IIPOLIECCE
pocta M HMX BIMsAHME Ha Xapaktep MMP, oOpa3oBaHue IUKIMYECKHX MPOAYKTOB IIyTeM
LHUKJIOACCTPYKIMU U KPUTUYECKasl KOHLIEHTpaLUsl PEaKLIMOHHOMN CPEJIbI.

Bnusaue n30bITKa peareHTOB W MOHO(YHKIMOHAJIBHBIX J00AaBOK HAa MOJIEKYJISAPHYIO
Mmaccy noiumepa. TpexmepHas nmoiauMmepusanus 1 moauduuupoBanHoe ypaBHenue Kaposepca,
¢yukuus MMP s ciydass HeNMHEHHOM CTymeH4arol monuMepu3anuu. PaBHOBecHas
MOJMMEPHU3AIMsl B 3aKPBITHIX W OTKPBITBIX CHCTEMax, BIMSHUE OCTATOYHOTO IMOOOYHOTO
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IIPOAYKTa PEaKLUU Ha MOJEKYJISAPHYIO Maccy nosmMmepa. MexaHu3mbl peakiui CTylneH4YaTOu
nonuMepuszanuu. ComnosMMepu3anusi MO CTYIEHYaToMy MeXaHu3My. MeToabpl NpoBeIeHUs
NOJUMEpHU3allMl B pacIiulaBeé U PacTBOpE, OCOOCHHOCTH MeX(pa3HOW IMOIMMEpU3aIUH.
[Tonumepsl, oJy4aeMsble 110 PEAKLUSAM CTYIIEHYaTON ITOJIMMEPU3ALIUN.

OcoOeHHOCTH peakuuil MOJUMEpPHBIX MOJIEKYJ. BimsHue JT0KaabHON KOHIEHTpaluu
(YHKIMOHANBHBIX ~ TPYMI, CTepUYECKHe U dJeKTpoctatuueckue d(dextsl. Peakuun
MOJUGUKAIIMA CUHTETUYECKUX U MPUPOAHBIX MOJIMMEPOB, 3aTPAruBaIOIINE TOJTUMEPHYIO LEMb.
XJI0pUpPOBaHUU U CYIb()OXIOPHUPOBAHUE TOJUITHIICHA, THAPUPOBAHME, TAIIOTEHHUPOBAHUE H
THIPOTaJIOr€HUPOBAHUE CUHTETUYECKUX U IPUPOIHBIX KaydyKoB. Co3/1aHuE CETYATBIX CTPYKTYP
Ha OCHOBE HACBILUICHHBIX IIOJIUYIJIEBOAOPOIOB, HATYPAIBbHBIX U CHHTETHYECKUX KaydyKOB.
[lonyuenue mnonuaneTWIeHa M €ro NPOU3BOAHBIX II0 PEAKUUU ACTUIPOraJOUIUpPOBAHUS
NOJMBUHUITATOreHUAOB. JlerunpodTopupoBanrue MOTUBUHUINACHPTOPHIA — IMyTh CHHTE3a
TUHEWHOU (HOpMBI yriieposa, KapOuHa.

[IpombIIeHHOE MOJIy4Y€HNE NMOJMBUHUIOBOTO CIMPTA TMIPOIU30M MOJIMBUHUIIALIETATA.
Ilennmronoza W ee  NPOM3BOAHBIC,  IOJIyY€HHE  IMOJUBUHHIOYTHpANs,  THUIPOIIU3
MOJIMMETWIMETaKpuiIaTa M Hoiauakpwiampga. Tepmuueckas AECTPYKLUS — IOJUMEPOB,
MOJIyYeHHE YEepHOTO OpJIOHA TEepPMUYECKOH 00paboTkoil monmakpunoHuTpuia. Iloaumeps B
PO HOCUTEIIEH, TOJIMMEPHBIEC PEAareHThI, KaTaTU3aTOPbI U CyOCTpaTHI.

4. O0beM y4eOHOH TUCHUIJIMHBI

B 3auerneix | B akanewm.
Bunsl yueOHoit paboThI eAMHMLIAX yacax
O0mas TpyA0eMKOCTb JMCIUIITTHHBI 3 108
10 y4e0HOMY ILIAHY
AyIMTOpHBIC 3aAHATHS: 0,94 34
Jlexuun (Jlek) - -
[Tpaktnueckue 3ausarus (113) 0,94 34
CamocrositenbHas padora (CP): 2,06 74
Kypcosast pabota 1,03 37
CaMocCTOsATENbHOE N3YUEHUE Pa3/IEI0B 1,03 37
JMCHUTUIAHBI
Bua konTpoJs - 3auyer ¢
OLICHKOH

B 3aueTHBIX

B actponom.

Busl yueOHOI paboThI eAMHULIAX gacax
O0mas TpyA0eMKOCTb JMCIUIITTHHBI 3 81
10 y4eO0HOMY ILIAHY
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuuu (Jlek) -
[Ipaktnueckue 3ansarus (I113) 0,94 25,5
CamocrositesbHas padora (CP): 2,06 55,5
Kypcosast pabota 1,03 27,75
CaMocCTOsATENbHOE N3YUEHUE Pa3/IEIO0B 1,03 27,75
JUCLUUIUIAHBI
Bua konTpoJs - 3ader ¢

OLICHKOM

AHHOTanus padoyeil MPOrpaMmbl AUCHUNITIHHBI
«JlonmoTHUTEJIbHBbIE TJIaBbl OMOOpraHuveckoil xumuu u ouoxumum» (b1.B.08)
1. Heabw AUCHMIUIMHBI SBIsieTcs (HOPMHUPOBAHHE Yy OOYYAIOIIUXCS KOMIICTEHIIUH W
yIayOJIeHHBIX 3HAHWNA B OOJACTH METa0OJNMYECKUX IMPOILECCOB, MEXAaHU3MOB UX PETYINSAIHUUA U
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YYaCTHUKOB [JIs1 yrHYGJIGHHOFO IIOHUMAaHMsA aCIICKTOB B3aI/IMOI[€I\/JICTBI/ISI BBOJUMBIX 00BEKTOB C

OpPTraHU3MOM.
2. B pe3yabrare M3yYyeHHs] THCHUILIMHBI O00YYAIOIIHIICA MO MpPOrpaMMe MaruCTPaTyphl
JTOJIZKEH:

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

— TOTOBHOCTBIO K TIOMCKY 00OpabOTKe, aHaIHu3y u CHCTeMaTHU3aI|H Hay4YHO-
TEXHHUYCCKOW MH(POPMAITUH 110 TeME UCCIICOBaHMS, BEIOOPY METOIUK U CPEJICTB PEIICHUS 3a1auK
(ITK-2);

3nams:

— OCHOBHBIE KJIACCHI OPraHMUECKUX COCTUHEHUH YUaCTBYIOIIUX B METa0OIMUECKUX MpoIieccax;
— OCHOBHBIC ITyTH MeTa0oIM3Ma, (PYHKIIMH U CBOMCTBA OCHOBHBIX METa0OJIUTOB.

Ymemn:

— IPUMEHSTh TEOPETUYECKHIE 3HAHUS JUIS MTPEICKA3aHUs TOBEICHUS OMOJIOTHUECKUX CUCTEM O]
BO3/CHCTBUEM Pa3INYHBIX (DaKTOPOB;
— IUCATh CXEMbl OCHOBHBIX META0OINYECKUX MTPOIECCOB.

Bnaoemu:

— COBPEMEHHBIMU TEOPETUUYECKUMU MPEACTABICHUSIMI OMOOPTaHUYECKONH XUMUH U OMOXUMUH.
3. Kparkoe conepxxanue JMCUMILIAHBI:

AMUHOKHUCTOTHL. ~ DPU3UKO—XMMUYECKHE  CBOMCTBA  aMHMHOKHUCIOT. MeTabomusm
aMHHOKHUCIIOT. CuHTe3 aMHHOKUCIOT. Karabomm3m a3ora amMMHOKHCIOT. L[MKI MOYEBHHHBI
Karabomusm yriepogHoro ckenera. [IpeBparieHne aMHHOKHCIOT B CHEIHMAIM3HPOBAHHBIC
IPOAYKTHL. METObI MOTyueHHs U pa3/ieieHuss aMUHOKHCIOT. OOMEeH aMUHOKHCTOT. [lenTuabl.
@Oynkiun  nentuaoB. benku. Knaccudukanumss OenkoB. YpOBHH —OpraHu3anu  OEJKOB.
B3aumoneiicTBusl, moaaepKuBaone KOHGUrypanuo 6enkoBoi MosieKybl. OYHKINU OETIKOB.
JlaGopaTopHblif cuHTe3 OenKoB. AHaNMMU3 CTPYKTyphl OenkoB (meronel CeHrepa um DamaHa).
Henatypauus. LiBeTHble peakuuu 6eaxoB. MeToabl pa3aeneHus OenKoB.

@®epmentsl. Knaccudukanms um HoMeHknatrypa ¢epMeHTOB. OCOOCHHOCTH CBOWCTB
¢depmenToB. Ctpykrypa hepmentoB. KodhepmenTs! ux kinaccupukamus u pynkuun. Kopakrops
u ux Qynkuuu. Mzodpepmentsl. PakTophl, BIUSIONIMNE Ha AKTUBHOCTH (epMEHTOB. Teopuw,
oOBsICHAIONIME JieiicTBUEe (DEPMEHTOB KakK CHENM(PUYECKHX KaTaln3aTopoB (MOJENb KIOY —
3aMOK, MO/IeTIb MHAYLIMPOBAHHOT'O COOTBETCTBH). MexaHu3M JIeHCTBUS (pepMEHTOB Ha IpUMeEpe
XMUMOTpHUIICHMHA. MeXaHu3M IepeaMMHUPOBaHMs. Perymauus KaTaqauTHYeCKOW AaKTHBHOCTH
depmenToB. Astoctepuueckas perynsius. KopanmentHas wmomuduxanusa. IIpodepmeHTsI.
depMeHTaTUBHAs KUHETHKA. YpaBHeHUs Muxasinuca — Menren, Jlaiinyusepa — bapka, Unu —
Xodceru n Xunna. KoHKypeHTHOe ¥ HEeKOHYPEHTHOE MHTMOUpPOBaHHUE.

Buonornueckoe oxucnenue. Iloakmaccel okcumopenykras. OCHOBHBIE KO(EPMEHTHI,
y4acTBYIOIIHE B OMOJIIOTHYeCKOM OKucieHuu. buosnepreruka. Makpospru. AT®. 3anacenue u
pacxooBaHue 3HEpruu. TepMoauHaMHUKa OMOXMMUYECKHX cucTeM. DOTOCHHTE3 KaK MCTOYHUK
SHEPIUM M OpraHmdeckux BemiecTB. OxucnuTenbHoe (GOCchOpHIMPOBAaHHE — MEXaHU3M H
OCJIeJ0BAaTEIbHOCTL CTaAUH.

OOmast  xapakTepucTHKa  YIJIeBOJOB. MoHOcaxapuabl WX  HOMEHKJIaTypa u
knaccupukanus. Kompuato - memHas Ttayromepus. Myrtoportanusi TOKO3bl. OCHOBHBIE
XMMUYECKHE CBOWCTBA MOHOCAXapuAOB Ha INpUMepe TIIIIOKO3bl. Jlucaxapuipl MX OCHOBHBIC
NPEJCTaBUTENIN: caxapo3a, MajbTo3a, JIaKTO3a, LEeI00MHO3a. BoccraHaBnuBaiomue M He
BOCCTaHaBiuBatouie caxapa. [lomucaxapunsl.  I[Ipomexxyrounsnii  obmeH.  [mkonms.
I'mukoneorene3. I[TK. Merabonmusm  riaukorena. Perymsmmss oOMeHa — yriieBOJOB.
[TenrozodocdaThblii myTh. IlyTh YpOHOBBIX KUCIOT. MeTaboa13M (PpYKTO3bI U TaTaKTO3bI.

Jlunuapl. Knaccudukamms u HoMmeHkiatypa. CHHTE3 M OKUCIECHHE XHPHBIX KHUCIOT.
CuHTE3 M OKHCJIEHHE JKUPOB U BOCKOB. Mertabomu3m chunrozuna. COUHTOTUIHIBL.
®ochomumuasl. [Ipocrarnananuel. Cunte3 xonectepona. CTepoupl UX CTPOCHHE U (QYHKIIHH.
buomem6Opansl. Pons u ¢Qynkimn OumomemOpan. Teopum ctpoenuss 6uomemOpaH. MeTojbl
u3ydeHus: omomemOpan. [Tpununs! paboTsl perentopos. [Iprpoia HEPBHOTO UMITYJIbCA.
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[lypuHOBBIE M NUPUMUAMHOBBIE OCHOBAaHHMS HX CTpoeHue W (QyHKuuu. TayTomepus
NypUHOB M NUPUMUAMHOB. Hykiieo3uapl W HyKJI€OTHIB M UX Je3okcuananoru. Cynanba
noTpeOIsieMbIX B MHILY Aa30TUCTBIX OCHOBaHMWA. MoueBasi KHCIIOTa M €€ MeTadoIH3M.
MeTaboa13M MypruHOB U MUPUMHUIUHOB. CHHTE3 HYKJICO3UI0B M HYKJICOTHIOB.

Crpoenne JIHK. I'mcronsl. XpomMaTuH U Xpomocombl. lloHATHe reHa u reHoma.
Komupytomme u nexkomupytomme ydactku JJHK. PHK u ocobGerHocTu ero crpoenus. Bumabl
PHK. ®ynkuun paznununsix TunoB PHK. Ilepenaua nngopmarmu ot JIHK k Genky. Pernmnukanms
JIHK. HeoOxoaumMble yCIOBHs PEITUKAIIMHM, OCHOBHBIE CTaHH U (PEPMEHTHI KaTaIU3UPYIOLIHe
nporecc. Tpanckpumnius. HeoOxomumble yCIOBUS TPAaHCKPUIIMHM, OCHOBHBIC CTaguH H
(bepMeHTHI, TPUHUMAIOLINE B HUX y4yacTue. TpaHcsus u cxema OnocunTresa Oenka. Perymsanus
mporecca cuHte3a Oenka. Teopust JKakoba u Mono. IloHATHs O TeHHOW, U OENKOBOM
nHxeHepuu. OCHOBHBIE ONepaluy, IPUMEHSEMbIE B TE€HHOM HHXEHepuu. AHamu3
HykineotuaHoi mocnenoBatensHoctn  JIHK. BenkoBas wuHXkeHepus U OHOTEXHOJIOTHS.
Hapymenus nporeccoB nepeaayn nHpopmauu. PeTpoBUpyCHI.

4 O0bem yueOHOM TMCUMILINHBI

B 3agerHbIX B akanem.

Bunsl yueOHoit paboThI €AMHULIAX yacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 3 108
1o y4eO0HOMY ILIAHY
AyIMTOpPHBIC 3aAHATHS: 0,94 34
[Ipaktuueckue 3ansarus (I113) 0,94 34
CamocrositesbHas padora (CP): 2,06 74
CaMocCTOsATENbHOE N3yUYEHUE PA3/IEIO0B 2,06 74
JUCLUIUIAHBI
Bua kouTpoJs: 3a4yeT

B 3auernbix | B acTtponom.

Bunsl yueOHoi paboThI €QUHHLIAX yacax
O0mas TpyA0eMKOCTb JMCIUIITHHBI 3 81
1o y4eO0HOMY ILIAHY
AyIMTOpPHBIC 3aAHATHS: 0,94 25,5
[Ipaktnueckue 3ansarus (I113) 0,94 25,5
CamocrositesbHas padora (CP): 2,06 55,5
CaMocCTOsATENbHOE N3yUYEHUE PA3/IEIO0B 2,06 55,5
JUCLUTUIAHBI
Bua kouTpoJs: 3a4yerT

AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«IIppMeHeHHe MOJMMEPOB MeIUKO0-01010rnYecKkoro HasHayenus» (b1.B.09)
1. Heapww AUCHMIVIMHBI SBJISETCS OBJAJEHUE MAarucTpaHTaMM KOMIETEHLHUSMU U
yIOIyONeHHBIME  3HAHUSIMM, B OOJIACTH TIOJMMEPHBIX OMOMAaTepuasnoB, HAmpaBICHUH UX
WCTIOJIb30BaHUS U TPEOOBAHUH, MPEIBIBISIEMBIX K IIOJIMMEPHBIM OHOMaTepHalIaMm.
2. B pesyabrare M3y4yeHHsl NTUCHHUILVIMHBI 00y4YAIOUIMIICA MO NporpaMMe MarucTpaTrypbl
HOJIKeH:
Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:
— TOTOBHOCTh K TOMCKY 0O0paOOTKe, aHaIM3y M CHUCTEMaTH3alUH HAayYHO-TEXHHYECKOM
MH(OPMAIMHU TI0 TEME UCCIIeIOBaHUs, BBIOOPY METOAMK U cpeacTB perieHus 3anaun (I11K-2);
— CIOCOOHOCTh HCIOJNB30BaTh COBPEMEHHbIE HPUOOPHI M METOJMKH, OpPraHU30BBIBATH
NPOBEJICHUE SKCICPUMEHTOB M HCIBITAaHHWH, MPOBOJAWTH WX OOpabOTKy W aHATU3UpPOBATH HX
pesynbratsl (11IK-3);

3name:
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— 00J1acTH IPUMEHEHUS TTOJTMMEPOB MEMKO-OHOIOTHIECKOT0 Ha3HAUCHHSI

— o0mme 0coOEHHOCTH UCTIOIB30BAHNUS TIOJIMMEPOB B 3TUX 00aCTAX

—BUJIbl MAKPOMOJICKYJISIPHBIX MaTEPHUAJIOB, UCTIOIB3yEMBIX B TON MJIM MHOM 00JIACTH METUKO-
OMOJIOTHYECKOTO TPUMEHEHUS

— 0COOCHHOCTH B3aUMOJICHCTBHS TIOJIMMEPOB C KUBBIM OPTaHU3MOM

0COOCHHOCTH U METO/IbI ITOJITOTOBKH MOJMMEPHBIX MaTEPHAIOB K KOHTAKTY C )KUBBIMHU TKAHSIMHU
— CTaguM JOIyCKa MOJMMEPHBIX MaTepHajOoB K IPHMEHEHUIO B MEIUKO-OMOJOTHYCKHX
o0acTsX.

— OCHOBHBIE TUTIBI HIMIUIAHTATOB, IIPH CO3JJAHUU KOTOPBIX HCIOIb3YIOTCS MOTHUMEPHI

Ymems:

— MEPEYHCIIUTh OCHOBHBIC HAMIPABICHUS IPUMEHCHHS MTOJTUMEPOB B MEIUKO-ONOIOTHUECKUX
obmacTsax

— HamucaTh GOPMYJIbI OCHOBHBIX MTOJIMMEPOB, MPUMEHSAEMbIX ITPH CO3/IaHUH UMILIAHTATOB

— OIHKCATh METO/IbI TIOJATOTOBKHU TOJTMMEPOB JIJIsi KOHTAKTa C )KUBBIM OPraHU3MOM

— paboTaTh C JUTEPATypoOil B JaHHON 00JacTH, B TOM YHUCIE MOMCKOBBIMH CHCTEMaMH, 3HATh
0COOCHHOCTH pabOThI ¢ OMOTMOTEYHBIMU TAHHBIMU

Braoemo:

— COBPEMEHHBIMHU NPEACTABICHUSMH B 00JIACTH UCTIONB30BAaHUS MTOJIMMEPOB B MEJTHKO-
OMOIOTHYECKHUX 00IaCTAX.
3. KpaTkoe conep:kanue IHCHUIIHHBI:

Ponb Hayk M TEXHOJOTHH, paccMaTPUBAIOIIMX >KU3HEACATEIBHOCTh YeNOBEKa U JPYTUX
KHUBBIX OpPraHU3MOB B COBPEMEHHOM Mupe. Poilb B 3THX HampaBleHUSX MOJUMEPOB H
TEXHOJNIOTMH ¢ WX  ucnojb3oBaHueM.  OCHOBHBIE  HAmpaBICHUS  MPUMEHEHHA
BBICOKOMOJIEKYJISIDHBIX COCJMHEHUN W TOJMMEPHBIX MaTEpUaloB B MEAUKO-OMOJIOTHYECKUX
o0acTsX.

Wepapxust 31eMEeHTOB Opranu3Ma - KJIeTKa, TKaHH, OpraHbl, CHCTEMbI OpraHoB. OCHOBHBIE
MpOLIECChl 3aMEIICHUs] OpPraHOB M TKaHEW - ayTOTpaHCIUIAHTALMS, aJJIOTPAHCILIAHTALUs
(roMoTpaHCIIaHTalMsI), KCEHOTpPAHCIUIAaHTalua (TeTepOTpaHCIUIAaHTAalUsl), WMILUIAHTAIU.
Nmmnanratel, sHA0MpoTe3b1. O0IIHe TpeOoBaHUS, MPEABIBIIEMbIE K UMILIAHTATAM.

OCHOBHbIE TOHATHUSA, XapaKTEPU3YIOIIHUE B3aMMOJICUCTBHE MMILJIAHTAaTa C OPraHU3MOM -

ouoIornyecKas UHEPTHOCTb, ouoiornyeckas COBMECTHMOCTD, Oouozerpamanus
(paccacbIBaeMOCTb), 3po3us IIOBEPXHOCTH, ouotpancdopmarnus, OouomecTpyKIus,
TreMOCOBMECTHUMOCTh, TPOMOOPE3UCTEHTHOCTb.

[Tpumepsr JIETparpPyeMbIX HMMILIAHTaTOB u HMILIAHTaTOB JUTUTEIBLHOTO

¢byHkunoHupoBanusi. buonerpananus ummiuanrara (pU3UKO-XMMUYECKHe, MOP(HOIOTHIEeCKUe U
OMOoJIOTNYECKHEe aCIeKThl OMOAerpaalny, B3auMoIeiicCTBUE MaTepralla UMIUIAHTaTa C KUIAKUMU
CpedaMy M BIIMSHUE MX COCTaBa, POJb PA3IUYHBIX MOJICKYJISIPHBIX M KJIETOYHBIX (DaKTOPOB,
HEKJIETOYHAs U KJIETOYHAsl CTauK OMOJerpagalin).

buotpancdopmarus monumepa B opraHu3me (OMOAECTPYKIMS M Jpyrue BO3MOXKHBIC
XUMHUYECKHE IIpeBpalieHus). buoaecTpyknuss mnonuMepa (TUIBI THUAPOJIU3YEMBIX TIpYIIIL,
IPUMEPBl  HUCHOJB3YyEMbIX  OHWONECTPYKTHPYEMBIX  IOJMUMEPOB, pPOJb XUMHUYECKHX H
HH3UMATUYECKH3 MPOLIECCOB, MPOIYKTHI IECTPYKIMU U UX CyAb0a B OpraHU3Me).

Bbuonornueckne o0coOEHHOCTH 00pa30BaHMs TKAHEBOM KaICylbl, OCIOXHEHHUS IpH
00pa3oBaHUHM KaIlCyJibl. BiusHue cTpoeHus monumepa Ha 00pa3oBaHUE KarlCyJIbl.

[Ipobnema reMocoBMeCTUMOCTH. [IpUHIMIBI CO3MaHUS T€MOCOBMECTHMBIX MOJMMEPHBIX
MatepuanoB.  OCHOBHbIE  TUIIBI  MCHOJB3YEMBIX  IIOBEPXHOCTEH M MaTepUaloB
(yriepoaconepskaliiue MaTepuanibl, THAPOTeNIEBble MOKPBITUS, CETMEHTUPOBAHHBIE IOJIUMEPHI,
MIOBEPXHOCTHBIE CIIOM C HWMMOOHMJIM30BAHHBIMU OWOJIOTUYECKH AKTUBHBIMHM BEIECTBAMHU
(epMEeHTaTUBHOTO M AHTUKOATyJISHTHOTO JCWCTBUS, TENapUHU30BAHHBIE ITOBEPXHOCTH,
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MHOT'OCJIOMHBIE MaTepuaibl, MOJUMEPHbIE MOBEPXHOCTH C BKJIIOYEHHBIMHU SHJIOTEIHAIbHBIMU
KJIETKaMHu).

[IpuHUMNIUanbHbIE aHATOMUYECKUE OCOOEHHOCTH CEpICYHO-COCYAUCTON CUCTEMBI.

DHJOMPOTE3bl KPOBEHOCHBIX COCYNOB (TpeOOBaHUs, MPEABSBISIEMBIE K JHIOMPOTE3aM
COCYIOB, OHOJOTHYECKHEe OCOOEHHOCTH (YHKIMOHHPOBAHUS, pOJIb MOPUCTOCTH, THIIBI
UCTIONIb3YEMBIX ~ MaTEpHalioB, JHIOMPOTE3bl HA OCHOBE MONHMATWICHTEepedTalata U
nonuteTpadropsTUiena). ILIOMOMPOBOYHBIE COCTaBBI ISl COCYIOB, THIBI HCIOJIB3YEMBIX
MaTepHUaoB.

DHJONPOTE3NPOBAHNE KIAMAHOB cepiana (MpeabsBiseMble TpeOOBaHUS, OCHOBHBIC
KOHCTPYKLHUHU, TUIIBI HCTIOJB3YEMbIX MaTEpPHUAJIOB).

DHponpoTe3sl cepana (MpeabsBiIsSeMble TPEOOBAHUS, MPUHIMITBI KOHCTPYKIUHM, THITBI
WCIIOJIb3YEMBIX MAaTE€pPUAJIOB, U3/EJINSI HA OCHOBE CErMEHTUPOBAHHBIX MOJIMYPETAHOB).

CucreMbl BCTIOMOTATEIHHOTO KPOBOOOPAIICHHS! (SHIOMPOTE3HI JICBOTO KENYyA0UKa CEepIIa,
ANEKTPOKAPAUOCTUMYJISITOPBI,  aopTajbHble  HACOCHI -  OQUIOHYMKH,  OCOOEHHOCTH
(YHKITMOHUPOBAHHUSI, TUTTBI UCTIOJIB3YEMBIX MAaTEPHATIOB).

OcHOBHBIE THUIIBI KOCTHBIX 3JIEMEHTOB OpPTaHMU3Ma, OCOOCHOCTH UX CTpoeHUs. VIMITIaHTaThI
C JUIMTENBHBIM CPOKOM AKCIUTyaTallid U UMIUJIAHTATHI, 3aMEIAEMbIE KOCTHOM TKAHBIO.

3amermeHne KocTed W WX (QparMeHTOB (TpeOOBaHMS K UMIUIAHTATaM, MPUMEPHI
WCII0JIb30BAaHUS OJTUMEPHBIX MATEPUAJIOB HA PA3IMYHBIX TUIIAX KOCTEH).

Hcnonb30BaHre MOMTUMEPHBIX (PUKCUPYIONINX YCTPOUCTB, THUIIHI MATEPUATIOB.

[TnomOupoBanue 1eeKTOB KOCTEH, TUITHI HCIIOIH3yEeMbIX MaTEPHAIIOB.

Kiien w uemeHThl MJisi COEAMHEHHUS KOCTHBIX OTJIOMOB M KPEIUIEHUS 3HIONPOTE30B
CyCTaBOB, TMpEIbsBIsIEMble TPEOOBAHWS W OCHOBHBIC THUIIBI HCIONB3YEMbBIX TOJUMEPOB,
AKpUJIOBBIM KOCTHBIN LIEMEHT.

Onepanuy Ha CyCTaBHBIX COCAMHEHUSAX (HIOMPOTE3UPOBAHUE TAa300€IPEHHOIO CYCTaBa,
KOJICHHOT'O CYCTaBa, IIEYEBOIO U JIOKTEBOI'O CYCTaBOB, 3aAMELIEHHWE B CYCTaBax KUCTU PYKH,
TpeOOBaHUSI K UMIUIAHTaTaM, OCHOBHBIE THITBI UCIIOIB3YEMBIX TOJUMEPOB, UCTIOIB3YEMBIX TIPH
3aMEIICHHUSIX B KOCTHOM CUCTEME).

[MpuHIMIMaTBEHBIE 0COOEHHOCTH CTPOCHUS CBSI30K, CYXOXKWJIHMM, MBI ¥ UX (DYHKIIHU.
OCHOBHBIE TUIBI MOJUMEPOB, UCTIOIB3YEMbIX MPU SHIONPOTE3UPOBAHUU CBSI30K M CYXOKHUIIUU.
[IpuHIIMNIMABHBIE BO3MOXHOCTHM IO HCHOJIb30BAHUM IMOJUMEPOB B 3aMEILICHUU MBILIEYHON
TKaHHU.

3apaHee MPUTOTOBIEHHBIE HJIONPOTE3bl U KOMIIO3UILIMM, OTBEPXK/IaeMble B OpraHU3ME,
npenbsiBasieMbie  TpeOoBanus. Cerdarble uMIUTaHTaThl. OCHOBHBIE THUIBI MaTepUANIOB,
HCIIOJIb3YEMBIX MPH 3aMEIICHUU MITKUX TKaHEH.

MeaunuHCKUEe KIEW JUIsl CKICUBAaHUS MSTKHX TKaHEH, OCHOBHBIE TpeOOBaHHS U
MIPUMEHSIEMbIE TUIIbI IOJTUMEPOB (MIOJINYPETAHOBBIE, MTOTUTIECNITUIHBIC, IMAHAKPHUIIATHBIE KJIEH).

Ponp KOXHOTO TOKpOBa Tela W MPHUHIMIHAAIBHBIE OCOOCHHOCTH €ro CTPOCHUS.
Oco0eHHOCTH WCTONB30BaHUS IMOJMMEPHBIX MAaTEpPHAOB Ha Pa3MYHBIX CTAJAMSIX PaHEBOTO
mporecca. TpeOoBaHUs, NpeabsABIsSEMbIE K HCHOIB3YEMBIM MaTepuaiaMm. M3onupyromme,
copOupyroIue, JeueOHbIe MaTepUATHIL.

OCHOBHbBIE THUMBI TOJMUMEPOB U KOMIIO3UIIMOHHBIX MaTEpPHUAJIOB, HMCIOJb3YyEeMbIX s
JICYEHHUSI paH U OKOTOB.

Hcnonp30BaHue MIOBHBIX MAaTEPUAIIOB IIPU COCAMHEHUN PACCEUEHHBIX TKAHEW U BBEICHUU
sHponpoTe30B. KoHcTpykuumu wuzgenuit. Buasl maTepuanoB BOJOKOHHOM YacTH HAa OCHOBE
NPUPOJIHBIX (KETTyT; IIEJIKOBBbIC, JIbHSHbBIE, XJONKOBBIE, KOJJIAr€HOBbIE BOJIOKHA) U
CUHTETUYECKUX (MOJIUIMIPONUIICH, MOMUA(UPHI, TOTUAMHUIBI) MOIUMEpoB. buonerpaaupyembie
(paccachIBarOIIMECs ) MOBHBIE MATEPHUAIIBI, TOTUMEPHI TUAPOKCUKAPOOHOBBIX KUCIIOT.

MonudunrpoBaHHbIE [IOBHBIE BOJOKHa (BBEIEHUE KpacuTellel, HAHECEHUE IMOKPBITUH,
OMOIOTHMYECKH aKTUBHBIE BOJIOKHA).
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Crpoenne 3yba ¥ THOHYHBIE TMOpakeHUs. Opronmeanyeckoe, XUPYPTHUECKOe U
TEpANEBTUYECKOE HAINIPABIICHUS IPUMEHEHHUS MOJIUMEPOB B CTOMATOJIOTHH.

TpeGoBanusi, mpeabsABIsSEMble K TUIOMOMPOBOYHBIM KOMITO3UIUSIM. THITBI MOJIUMEPHBIX
CBSIBYIOIUX TJIOMOWPOBOYHBIX KOMITO3UIIMK, HEHACHIIICHHBIC IOJIMMEPHBIC CBS3YIOIIHE U
WHUIMATOPBl OTBEPKIACHUS, DMOKCHUICOACPKAILNUE MOJIUMEPHI, MOJIUIIEKTPOIUTHBIE CHUCTEMBI.
Hanomuurtenu.

[IpuHIMIIBI CTPOEHMS Ija3a U OCHOBHBIC HAIIPABJICHUS HCIIOJIb30BaHUS IOJUMEPOB B
odrampMonorun (FHAONPOTE3I HHTPAOKYJSPHBIX JIMH3, IPEHAXKHU, HMIUIAHTATHl POTOBHIIHI,
pamy)HOK 000JI0YKH, OCHOBHBIE THITHI HCIIOIH3yEMbIX MAaTEPHAJIOB).

3amenieHue HepBHOM TKaHu. Mcmonb30BaHHE MOIMMEPOB B OTOJIAPUHTOJIOTUM W JIp.
OCHOBHBIE THUIIBI TOJIMMEPHBIX MaTEPUAIIOB.

KapOoueriupie moauMepbl — TOMUATHICH CBEPXBBICOKOW MOJEKYJISPHOW MAacchl,
MOJIUTIPOITMIICH, TTOPUCTHIA OTUTETPA(TOPITHIICH, TIOJTUMEPHI U COMOIUMEPHI (MET)aKpUIaTOB,
N-BuHHITIUppONUAOHA. [eTeporenHple MOTUMEpPbl — TOAUIPUPHI (MONUITHICHTEpedTaarT,
noNMAGUPHl THIPOKCHUKAPOOHOBBIX KHCIIOT), TMOJUAMHJBI, CETMEHTHPOBAHHBIC MOJINYpPETaHBI.
[Ipuponnpie monuMepsl - OENTKW, MOJUMENTHUIBI, TOJUCAXaPHUIbI, HYKJICHHOBBIE KHCIOTHI.
Kommno3uimonnsie MaTepuaisbl.

[logroroBka MarepuajoB K HUMIUIAaHTauUMd. MeTonbl crepuian3auuu  (TEruioBas,
XUMUYECKasl, pagualioHHas).

4. O0beM yueOHOH TUCIHIJIMHBI

B 3ayeTHBIX B akagem.
Bupl yueOHoi paboThI eAMHMIIAX qacax
O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 3 108
y4eOHOMY IJIaHy
AyIMTOpHBIC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,25 9
[Ipaktnueckue 3ausarus (I113) 0,69 25
CamocrositesbHas padora (CP): 1,06 38
CaMocCTOsATEIbHOE N3yUYEHUE Pa3/IEIO0B 1,06 38
JTMCLUTUIAHBI
Bujx koHTpOJIS: 1 36
B 3auernbIx B actponom.
Bunsl yueOHoit paboThI €IMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIUIITIHHBI 110 3 81
y4eOHOMY IIaHy
AyIMTOpPHBIC 3AHATHS: 0,94 25,5
Jlexuuu (Jlek) 0,25 6,75
[Ipaktnueckue 3ansarus (I113) 0,69 18,75
CamocrositesbHas padora (CP): 1,06 27
CaMocCTOsATEIbHOE N3YUYEHUE Pa3/IEIO0B 1,06 27
JUCLUUIUIAHBI
Bua kouTpoJs: 1 27

4.4.3. IncuMnJMHbI BAPMATHBHON YacTH (JIUCHHUILINHBI 110 BBIOOPY)
AHHOTanus padoyveil NPOrpaMmMbl JUCHUNIMHBI
«CrnekTpajbHble METOIbI HCCIETOBAHUS OPraHNYecKuX coennuenuii (meron AMP)»
(b1.B./1B.01.01)
1. Heabr0 AMCHUIUIMHBI sBISeTCS (GOPMHPOBAHHWE Yy OOYYAIOMIMXCS KOMIETEHIMH |
yIIIyONEHHBIX 3HAHWNA B OOJACTHU HMCCIENOBAHMS CTPOCHUS OPTraHMYECKHX COCIAWHEHHH, B TOM
YuCIIe OauMepoB, MetoaoM SIMP - ciekrpockomnuu.
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2. B pesyabrare M3y4eHHsl NTUCHHUILVIMHBI 00y4YAIOUIMIICA MO NMporpaMMe MarucTpaTrypbl
JHOJIKEH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

— CIOCOOHOCTBIO OPIaHMU30BBIBATH CAMOCTOATEIbHYIO U KOJUIEKTUBHYIO Hay4HO-
HCCIIEIOBATENLCKYIO PaboTy, pa3padaThiBaTh IIJTaHbI u IIPOrpamMMBbl IIPOBEACHUS
HAYYHBIX MCCIEIOBAaHUN U TEXHHUYECKHUX Pa3pabOTOK, pa3padaThiBaTh 3a/laHUs [T UCIIOTHUTENCH
(IIK-1);

— TOTOBHOCTBIO K IOUCKY 00palOOTKe, aHaIM3y W CUCTEMAaTH3allMi HAyYHO-TEXHUYECKOU
MH(OPMAIMHK TI0 TEME UCCIIeI0BaHUs, BBIOOPY METOAMK U cpeacTB perieHus 3anaun (I11K-2);

— CIOCOOHOCTBIO HCIOJIb30BaTh COBPEMEHHbIE MPHOOPHI U METOAMKH, OPraHU30BBIBATH
NPOBEJICHUE  SKCIEPHUMEHTOB M HCIBITAHUN, MPOBOAUTH MX 00pabOTKY M aHATU3MPOBATH MX
pesynbratsl (11IK-3);

3uamo:

— KBaHTOBO-XMMMUYECKHUE aCIEKTBHI, JIesKalue B 0oCHOBE MeTona SAIMP - ciekrpockonuy;
— BO3MOkHOCTH Metoza SIMP - ciekrpockonuu;
— obmnactu npumenenus IMP — criektpockonuu.
Ymems:
— uHTepnpetuposars SIMP - cniekTpsr;
— IIPOBOJAMTH KOJIMYECTBEHHYIO OLIEHKY F€OMETPUUYECKUX [TapaMeTPOB MOJIEKYJI HA OCHOBAHUU
CIEKTpaJIbHOW MH(POPMALINY;
— COOTHOCHTH 0COOEHHOCTH PEaKIIMOHHON CIIOCOOHOCTH BEIIECTBA, €0 CTPOCHUE U XapaKTep
SMP cnekrpa.

Bnaoemy:

— METOAAaMHU pacyeTa HEKOTOPBIX (PU3MKO-XUMHUUECKUX CBOMCTB OPraHNYECKUX COCTMHEHUN Ha
ocHoBaHuU naHHBIX SIMP, a Takxke cBoOoaHOM nHTepnperanueid IMP criekTpos.
3. KpaTkoe conep:kanue IHCHUIIHHBI:

MarsuTHele sSApa U SACPHBIA MAarHUTHBIA MOMEHT. MarHuTHbIE sipa B MOCTOSIHHOM
MarHuTHoM nosie, npuHuun SIMP cnekrpockonuu. OcHoBHOe ypaBHeHue SIMP. 3aceneHHoCTb
OHEPreTUUeCKUX ypoBHEW. CIMH — CIMHOBAas M CHMH — PELIETOYHAs pelakcaluus U HX
xapakrepuctuku. I[lupuna nomocsr B SIMP cnekrpe. MHreHcuBHOCTH curHama B SMP —
crekrpe. YpaBHeHue bioxa u ero ananms, HaceleHue. YacroTHas u nosieBas passeprka SIMP
CIIEKTpa.

MarsautHsble spa B XUMUYECKOM OKPY>KEHUHU, XMMUUECKUN caBUT. DaKTOPBI, BAUSAIOLINE

Ha XUMHUYECKHUHU CIIBUT, COCTAaBIISIIONIHE XUMHUYECKOTO CIBUTA, KOHIICTIIIUS
3JIEKTPOOTPULATEIBHOCTH, KOHLIETIIMS JUAMarHUTHOW aHU30TPONHUH. XUMHUYECKAsI U MAarHUTHAsI
SKBUBAJIEHTHOCTh sifep. CnuH — cnuHOBOe B3auMozeiicTBue. IIpocToe cnuH — CIMHOBOE

B3aUMOJICICTBUE, yCIOBHE €ro IposBiacHUsA. SIMP crekTpsl mepBoro mnopsiaka M IpaBwiIa UX
aHanmu3a. OTKIOHEHHs OT MPaBUJI MEPBOTO MOPSJIKA, CIEKTPHl BTOPOTO MOPSJIKA, MOHATHE 00
aHaJIN3€ CIEKTPOB BTOporo nopsaka. Koppensuus cTpyKTypHBIX HapaMeTpoOB MOJEKYJb U
BEJIMYUH KOHCTAHT CIMH — CIHUHOBOro B3ammojeictBus. Koppemsuus Kapmioyca. Meroast
MOJIaBIICHUSI CIIMH — CIIMHOBOTO B3amMoOJIeHCTBUS. JIBOiWHOW pe3oHaHc. SmepHbiii >ddekT
Osepxaysepa. [lapamMarauTHble caBuraromue pearenTel. SIMP cnekrpockonus *C u npuHnumns:
aHalM3a Takux CHeKTpoB. JluHamudeckue ssieHus B SIMP — criektpax. beICTpbIi U MEAJIEHHBIN
OOMeEH.

MaruuTtHas 1 XMMHYECKasl 3KBUBAJIEHTHOCTb. I'pynna saep. CootHomenue mexay SAMP
CIEKTPaMM IEPBOrO U BTOPOro mNopsakoB. CIMHOBBIE CHUCTEMBbI. AHauu3 ABYX -, TpEX — U
HEKOTOPBIX YETHIPEXCNUHOBBIX cHucTeM. OcobenHoctn SIMP CHEeKTpoB HEKOTOPBIX KIJIACCOB
OPraHUYEeCKUX COECIUHEHUM.

4. O0beM y4eOHOH TUCHHIIJIMHBI

B 3aueTHBIX B akanem.
Buner yae6HOM paboThI eIMHHIAX yacax
O0masi Tpy10€eMKOCTh IM CHUILIHHBI 4 144
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1o y4eO0HOMY ILIAHY
AyIuTOpHBIE 3aHATHS: 1,39 50
Jlexmu (JIek) 0,43 16
[Ipaktuueckue 3ansarus (I13) 0,96 34
CamocrostenbHas padora (CP): 2,61 94
CaMOoCTOsTENbHOE U3YUCHHE PA3JICTIOB TUCHUILINHBI 2,61 94
Bun xoHnTpoJIn: 3aver ¢
OLIEHKOM
B 3auernbIx B actponom.
Bunet yae6HOM paboThI 112131200 0:0'¢ gacax
OO0masi Tpy10€eMKOCTh IU CHUILTHHBI 4 108
10 y4eO0HOMY ILIAHY
AyIuTOpHBIE 3aHATHS: 1,39 37,5
Jlexmu (JIek) 0,43 12
[Ipaktuueckue 3ansarus (I13) 0,96 25,5
CamocrostenbHas padora (CP): 2,61 70,5
CaMOCTOsTENbHOE U3YUCHHE PA3JICIOB TUCHUILINHBI 2,61 70,5
Bun xoHTpoOJIN: 3aver ¢
OLIEHKOM

AHHOTanus padoyveil NPOrpaMmMbl JUCHUNIMHBI
«Metoasl Y®, UK n macc-ciekTpockonuu B oprannyeckoii xumun» (b1.B./1B.01.02)
1. Ileab0 AUCHUILUIMHBI SBISETCS (OPMUPOBAHHWE Yy MArHCTPAHTOB KOMIIETEHIMH W
yIIIyONeHHBIX 3HAaHUM B 00JAacTH COBPEMEHHBIX CIEKTPAJbHBIX METOAOB HCCIEIOBaHUA
CTPOEHMSI OPraHNYECKUX COEIMHEHUI U MTOJIMMEPOB.
2. B pe3yabraTre M3yYeHUsl AUCHUILIMHbI 00y4alOIIMHCA MO NMPOrpaMMe MarucTpaTypbl
HOJIKeH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHnusMu:

— CIOCOOHOCTBIO OPIraHMU30BBIBATH CAMOCTOATEIbHYIO U KOJUIEKTUBHYIO Hay4HO-
HCCIIEIOBATENBCKYIO PaboTy, pa3padaThiBaTh TJTaHbI u MPOrpaMMBbl MIPOBEICHUS
HAYYHBIX UCCIICIOBAHUN U TEXHUYECKHUX Pa3pabOTOK, pa3padaThiBaTh 3aJaHUs ISl UCTIOJTHHUTEICH
(IIK-1);

— TOTOBHOCTBIO K TIOMCKY 0OpabOTKe, aHalu3y u CUCTEMaTHU3aLuU HAy4YHO-
TEXHUYECKOM MH(POPMAIIUH 110 TEME UCCIIE0BAaHHS, BEIOOPY METOIUK U CPE/ICTB PEIICHUS 3aauu
(IIK-2);

— CIOCOOHOCTBIO HCIOJIb30BaTh COBPEMEHHbIE MPHOOPHI U METOAMKH, OPraHU30BBIBATH
NPOBEJICHUE  SKCHEPHUMEHTOB M HCIBITAHUN, MPOBOAUTH UX 00pabOTKY M aHATU3UPOBATH MX
pesynbratsl (11IK-3);

Snamo:

— KBaHTOBO-XUMUYECKHUE ACTIEKTBHI, JIE)KAILME B OCHOBE CIEKTPAIBHBIX METOOB UCCIIEI0BAHUS;
— MeTof Y@ — CIEKTPOCKOIINY;
— meton UK — criekrpockonuu;
— METOJl MacC — CIIEKTPOMETPHUH.
Ymemn:
— unrepnperupoBath Y @, UK u macc-cniekTpsr;
— IIPOBOAUTH KOJMYECTBEHHYIO OLIEHKY T€OMETPUYECKUX [TapaMETPOB MOJIEKYJI HA OCHOBaHUU
CIEKTpaJIbHOW MH(POPMALINY;
— COOTHOCHTH 0COOEHHOCTH PEaKIIMOHHOM CIIOCOOHOCTH BEIIECTBA, €0 CTPOCHUE U
CHEKTpaJIbHbIE XapaKTEPUCTUKH.
Bnaoemy:
— Meroznamu uHtepnperaunn Y ®, UK n macc-criekTpos.
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3. KpaTkoe conep:kanue IHCHUIIHHBI:

DJEeKTPOMAarHUTHOE M3JIyueHHE, KIacCU(PHUKAIM 00JIaCTel JIEKTPOMAarHUTHOTO CIIEKTpa
[0 JJUHE BOJIHBL. OIJIEKTpOHHAs, KoyiebarenbHas | BpamaTeabHass HHEPrUs MOJEKYI.
OneKTpoHHBIE  Tepexoabl  (dNMEKTpOHHAas  cleKTpockomus, Y@ —  CIEKTPOCKOINHMS).
Knaccudukanus monoc morjiomeHust mo Tumnam nepexonoB. OCHOBHBIE TEPMHUHBI: XpoModop,
ayKcoXpoM, OaTOXpOMHBIH CHBHI, TUIICOXPOMHBII CABMI, THUHEPXPOMHBIH  3ddekr,
runoxpoMubiii 3pdext. K, R, E, B - momocsl u dakropsl, onpeaesnsiomuye UX MOJOKEHUE B
cunekrpe. Teopernueckue OCHOBBI Y@ — crnekTpockonuu: pacder Y@ CIEKTPOB METOIOM
X¥OKKensi, TUNONBHBIA MOMEHT Imepexoaa, 3akoH Jlambepra — byrepa — bepa. YO —
CHEKTPOCKOIIUS KaK METOJ KOJIMYECTBEHHOI'O OIPENEIICHUs OPraHUYECKHX BELIECTB. biok —
cxema Y@ — CHEKTpOMETpA, YCIOBHUS CHATUA CIEKTPOB, pacrtBopurenu mia YO —
crnieKTpockonuu. Y® — CHeKTpbl aJKaHOB M WX (PYHKUMOHAIBHBIX HPOM3BOIHBIX. CIEKTPHI
QJIKEHOB W JIMEHOB, IIpaBuia ByzaBopna, BiIvsHUE colpsbkeHHs Ha BUI Y@ — crekrpa. YO —
CIEKTPbl apOMaTHYECKUX COEAUHEHMH, BJIMSHHE 3aMecTUTened Ha Buj crnekrpa. CHekTpsl
aHWJIMHA U (EeHOJIa M BIMSHHUE Ha HUX KUCIOTHOCTH cpefbl. CIIEKTphl CONMPSHKEHHBIX €HOHOB U
XUHOHOB. [IpuHIMIIBI pacueTa JUIMH BOJIH MOIJIOEHUS 110 TadIuLaM.

Hasnauenne UK — cmekrpockornuu u obnacte ee mnpumeHeHus. MK — coekrp.
Knaccudukanuss koneOanmii: BajeHTHble H AedopmanmoHHble Konebanus. KonebGanus
METHJICHOBOM rpynmbl. Pacyer yactoTsl konebanuil mo 3akoHy I'yka. DakTopsl, BIMAIONINE HA
3HAa4YeHHWE 4YacTOoThl Konebanuid. Pacuer Tteopermueckoro umcna mosnoc B MK — cmekrpe.
[TpyyMHBI OTKJIOHEHHS YHCIA TOJOC OT TEOPETUYECKOTo 3HAuCHHs, HEOOXOAWMBIE YCIOBHSA
MOSIBJICHUSI M B3aMMOICHCTBHS KOJIeOaHU, BIUsHIE KOH(POPMAIIMOHHOTO cocTosiHus Ha Bu UK
- cnekrpa. Bnusuaue BomoponHoil cBasu Ha Bux MK — cnektpa. PactBopurenn B UK —
cnektpockonuu. biaok — cxema UK — cnektpomerpa. Ilpunumnsl mnTepnperaunun MK —
CIIEKTPOB.

[IpuHUMIBI Macc — CIEKTPOMETPUU. DJIEKTPOHHBIN yAap, MOHU3ALKA. Y CTPOMCTBO Macc
— cnekTpomeTpa. Bug mace — crekrpa. [IMku MOJNEKyJIspHOrO MOHA, W30TOIHBIE NMHKH, MUKU
OCKOJIOUHBIX MOHOB M MeTacTaOuibHble NHKH. DaKTOpbI, BIMAIONINE HA WHTCHCUBHOCTh IHKa
MOJICKYJIIPHOTO MOHA U METOJBl ero uaeHTH(ukanuu. OnpeaeneHue MOJEKYISIpHOW Macchl U

MOJIEKYJIIPHOU (hopMyITBI HCCIIENYEMOTO BCILICCTBA. ®parmeHTaus. OCHOBHBIE
3aKOHOMEPHOCTH  (parmMeHTanmu. DparMeHTausl pPa3IudHBIX  KJIACCOB  OPraHMYECKHX
COCIUHCHMI.
4. O0beM y4eOHOH TUCIHIJIMHBI
B 3aueTHBIX B akanem.
Bunet yae6HOM paboThI €IMHULIAX yacax

Oo0masi Tpy10€eMKOCTh U CHUILTUHBI 4 144

10 y4eO0HOMY ILIAHY

AyIuTOpHBIE 3aHATHS: 1,39 50

Jlexmu (JIek) 0,43 16

[Ipaktuueckue 3ansarus (I13) 0,96 34

CamocrosTenbHas padora (CP): 2,61 94

CaMOCTOsTENbHOE U3YUCHHE PA3JICTIOB TUCHUILINHBI 2,61 94

Buj xoHTpoOJIN: 3aver ¢

OIIEHKOM

B 3auerHbIX

B actponom.

Bunasr yueGHO# paboThl eAMHUIIAX qacax
OO0masi Tpy10€eMKOCTh IY CHUILTUHBI 4 108
1o y4eO0HOMY IUIAHY
AyIuTOpHBIE 3aHSATHS: 1,39 37,5
Jlexmu (JIek) 0,43 12
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[Ipaktuueckue 3ansarus (I13) 0,96 25,5
CamocrosTenbHas padora (CP): 2,61 70,5
CaMOCTOsTENbHOE U3YUCHHE PA3JICIOB TUCHUILINHBI 2,61 70,5
Bun xoHTpoOJIN: 3aver ¢
OIIEHKOM

AHHOTanus padoyeil NPOrpaMmMsl JUCHUNIMHBI
«®Pu3nueckas opranudeckas xumusp» (b1.B./1B.02.01)
1. Ieabi0 AMCHUILIMHBI SBIIETCS (POPMHUPOBAHUE Y MAaTUCTPAHTOB LEJIOCTHOTO MPEICTABICHUS
0 (pM3MKO-XUMHUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs OPraHWYECKHX PEaKLUi, B TOM YHUCIE C
y4acTHEM MaKpOMOJIEKYJISIPHBIX CyOCTpaTOB, M METOJIaX YCTAaHOBIICHHUS UX MEXaHU3MA.
2. B pesyiabrare M3y4yeHHsl NTUCHHUILUIMHBI O00y4YAIOUIMIICA MO NporpaMMe MarucTpaTrypbl
HOJIKeH:
Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:
— TOTOBHOCTBIO K IOHUCKY OOpa0OTKe, aHaIM3y W CHCTEeMaTH3alUH  HAayYHO-TEXHHYECKOM
MH(OPMAIMHU TI0 TEME UCCIIeIOBaHUs, BRIOOPY METOAMK U cpeacTB perieHus 3anaun (I11K-2);
3uams:
— TEOPHIO ANEKTPOHHBIX 3()(HEKTOB U TEOPUIO PE30HAHCA;
— TEOPUIO KHUCIIOT U OCHOBaHUM bpeHcrena u JIbronca, a Tak’ke OCHOBHBIE KOPPEJISILIMOHHBIE
YpaBHEHUS;
— OCHOBHBIE ITOCTYJIaThl KBAHTOBOM MEXaHUKHU, HEAMIIUPUUECKHUE U MOTy3IMIIUPUUECKHE METO/IbI
pacdeTa MOJIEKYJISIPHBIX CBOMCTB, METOM XIOKKEII;
— TEOPHIO BO3MYIIEHHUS MOJIEKYISIpHbIX opouTanieit (BMO) u TeopHio ®KeCcTKUX M MATKUX
kuciaoT u ocHoBanuit (JKMKO);
- COBpPEMEHHbIE MPEICTABICHHS CTEPEOXUMHU U KOH()OPMAIIHOHHOTO aHAJIH3a.
Ymemu:
— aHAJTU3UPOBATh OTHOCUTEIBHYIO CTA0OMILHOCTh HHTEPMEINATOB Ha OCHOBAHUHU TEOPUHU
AJIEKTPOHHBIX 3P (HEKTOB, AaHATU3UPOBATH CEJIEKTUBHOCTh XMMUYECKHUX PEaKIil HA OCHOBAHUHU
TEOPHH EKTPOHHBIX 3((HEKTOB, aHATM3UPOBATH OTHOCUTEIBHYIO KUCIIOTHOCTh U OCHOBHOCTD
COEMHEHUI Ha OCHOBAHUH TEOPUH JIEKTPOHHBIX 3()h(HEKTOB;
— paccuuTaTh OCHOBHBIE CBOMCTBA OPraHUYECKHUX COINPSKEHHBIX MOJIEKYJI, aHAJIU3UPOBATh
PEaKIMOHHYIO CIIOCOOHOCTh U CEJIEKTUBHOCTh OPraHMUYECKUX PEAKLUi 110 CPeICTBAM TEOpUit
BMO u XMKO;
— olpeneNnaTh HaunOoJiee BHIr0IHbIe KOH(POPMALIMU MOJIEKYJI C IIEIbI0 aHAIM3a UX PEaKIIMOHHON
CIOCOOHOCTH U KOH(PUTYpaluy XUpaJbHBIX LIEHTPOB;
— aHAJTU3UPOBATH BIUSHUE CTEPEOXUMUYECKIX OCOOCHHOCTEH JAHHOTO COSTUHEHNUS Ha €ro
PEaKIMOHHYIO CITIOCOOHOCTb.

Bnaodemy:

— OCHOBHBIMH COBPEMEHHBIMH TEOPETUYECKUMHU MPEICTABICHUAMU (PU3NIECKON OpraHnYecKon
XUMHH.
3. KpaTkoe conep:kanue IHCHUIIHHBI:

OneKTpoHHBIE APQPEKTH: MHIYKIMOHHBIH, ME30MEPHBIH, T'MIIEPKOHBIOTAIIMU. Y CJIOBUS
nposiBiIeHus: 3TUX 3()(eKToB n pacnpeneneHue 3apsaoB B MoJekyie. Mepapxust 3neKTpoHHBIX
spdexToB. VHTEepMenuatel: paguKanbl, KapOKaTHOHBL, KapOaHMOHBI, KapOEHBl M UX
ycroiuuBocTb. (OCHOBHBIE IIOJIOKEHHS TEOpUM pe3oHaHca U ee cieactsus. OneHka
YCTOMYMBOCTH HMHTEPMEAMATOB HA OCHOBAaHMU TeopuM pe3oHaHca. (ComocTaBieHHE
MPOTHOCTUYECKHUX CIIOCOOHOCTEN TEOPUH SIEKTPOHHBIX Y3PPEKTOB U TEOPUH PE3OHAHCA.

Teopun kucnot u ocHoBanuil bpencrena, JIptonca u YcanoBnya. Knuciaorsl 1 0oCHOBaHUSA
bpeHcrena, KOIMYECTBEHHBIE XapaKTEPUCTUKU BpEHCTENOBCKONW KHUCIOTHOCTH M OCHOBHOCTH,
OLICHKA OTHOCUTEIBHOM CHJIBI KHCJIOT M OCHOBaHUN bpeHcTena Ha OCHOBaHUM TEOpUU
AJIEKTPOHHBIX APPEKTOB U TEOPUH pe3oHaHca. KMCIOTHOCTh M OCHOBHOCTH B T'a30BOil (haze u B
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pactBope. Kucnotel 1 ocHoBaHus JIptonca. KucioTHO — OCHOBHBIE pAaBHOBECHS] B OPraHUYECKON
XUMUU. DIEKTPOPUIIBI U HYKICO(DUIIbI.

TepMoauHaMHuuecKne  3aKOHOMEPHOCTH  NPOTEKAHUS ~ OPraHUYECKUX  PEAKIM.
Cratuctuueckas TepMOAMHAMUKA. MeTol XMMHUYECKMX MOTEHIMAJIOB. YPAaBHEHUS HU30TEPMBI,
n300apsl 1 n30xopsl Bant — [N'opda. Kunernueckue 3akOHOMEPHOCTH: 3aKOH JCHCTBHS Macc,
IPUHLMII ~ CTallMOHAPHBIX KOHLEHTpPALMM, COCTABJIEHUE KUHETHMYECKMX MOJEJIeH i
OpPraHMYECKUX pEAKIHi, crenuuyeckuii W OOl KUCIOTHBIM W OCHOBHBIA KaTalus.
VYpaBHenue bpencrena u ero aHanmu3. KuHeTMka »3JI€MEHTapHBIX peakUuid, ypaBHEHHE
AppeHunyca, ypaBHEHUE DWpUHIa, aKTUBALIMOHHBIE MapaMeTpbl. MexaHM3M peakluu, METObI
YCTAHOBJICHHS MEXaHU3Ma, KJIAaCCH(PHKAIMA PeaKLUil 10 XapaKTepy MeXaHH3Ma.

[puHnmun aMHEHHBIX Koppensuii cBoOoHbIX sHepruii (JICD), ypaBHenue ['ammera ero
BBIBOJ 1 aHa 3. KOHCTAHTBI 3aMecTHTeNeH U KOHCTAHTBI peakuuil. 6° u 6~ . YpaBuenue FOkapa
— Ilyno. YpaBuenue Tadta u yder crepuyeckux 3¢¢ektoB. PazneneHune MHAYKIHMOHHOTO H
ME€30MEPHOI0 BKJIAJIOB B KOHCTAHThI 3aMECTUTEIIEH.

OcHoBHBIE ITOCTYJIaThl KBAHTOBON MEXaHUKH, ypaBHeHUe llIpennnrepa u ero 3anuch i
aToMOB U MoJieky. Pemenue ypaBHenue llpenunrepa A aToMOB: BapUallMOHHBIN IPHUHLUII,
ypaBHeHHe XapTpu U ypaBHeHue XapTtpu — Doka, moHATHE 00 3JIEKTPOHHOM KOPPEISALUH.
BriBoa cexymsiproro ypaBHenusi. Meton MO JIKAO. PacueTHbie MeTOAbl KBAHTOBOM XUMUU:
HEAIMIIMPUYECKUE M TOIYIMIUPUUYECKUE METOJbl pacueTa, HepapXxusi METOJOB KBAaHTOBOM
XUMHH.

MeTtoa MONeKyISIpHBIX opOuTasieil XIOKKelsi: OCHOBHBIE JIOMYIEHHS, 3allUCh U PEIICHHE
CEeKYJISIPHOTO ypaBHEHMS JJISi MOJIEKYJ 3TWUJeHa, 1,3 — OyTraguena, nukioOyTaaueHa u OeH3oa.
[TocTpoeHre MOJNEKYISIPHBIX OpOUTaNel JTUHEWHBIX MOJUEHOB U apOMATHUECKUX COCAMHEHHH,
KOHLENIMN apOMAaTUYHOCTU. MOJIEKyJbl ¢ T€TepOaTOMAMHU, PELIEHUE CEKYJISIPHOIO ypaBHEHUS
IUI MOJIEKYJIbI (hopMasibaieruia. Pacder OCHOBHBIX CBOMCTB MOJIEKYJ: JIEKTPOHHAS! TUIOTHOCTb,
3apsi/ibl Ha aToMax, MOPSAKU CBSA3EH, MHAEKC CBOOOHOM BaJCHTHOCTH, AJIUHBI CBSA3EH, oOmIast
— DJIEKTPOHHAs »JHEPrus MOJIEKYJbl, 3HEPIrUs [eNOKaIu3alluy, [OTEHIUal HOHU3ALMH,
MOTEHIIMAT CPOJACTBA K DIIEKTPOHY, MOJIEKYJISIpHAs 3JIEKTPOOTPULATEIBLHOCTh, aOCOIIOTHAS
MOJICKYJISIpHAsl KECTKOCTh. MTepalMOHHBI BapuaHT MeToja XIOKKems, ¢opmyrna YamaHia —
Mamna. PacmupenHslii MeTOJ XIOKKEIIs.

AHanu3 XUMHUYECKOTO0 B3aUMOACWUCTBHMS C MO3ULMU KBAaHTOBOM XuMmuH. Teopus
BO3MYIICHHUS MOJIEKYJISpHBIX opoutaneir (BMO): ocHOBHbBIE MOJI0KEHUS,, OCHOBHOE ypaBHEHHE
teopun BMO u ero ananus, Bo3MyIlieHHE IEPBOIO U BTOPOI0 NMOpAIKOB. YpaBHeHHe Kitonmana.
OpOuTanbHBII M 3aps0BBIA KOHTpoJM. MeToa TpaHWYHBIX opOuTaneil. Onekrpoduisl u
Hykseoduisl ¢ mo3urun Teopurt BMO. XapakTepucTUKH JOHOPHO — aKLENTOPHOTO KOMIUIEKCA:
KECTKOCTh  JIOHOPHO — AaKLENTOPHOIO KOMIUIEKCa M  CTENEeHb IepeHoca  3apsja.
OnexrpodunbHas, HykiaeopwIbHas M paJuKalbHas araka B TepMuHax Teopun BMO.
OmnpeneneHne NpeuMyILIECTBEHHOrO HampaBieHUs nporekaHus peakuuu. [Ipuanun JKMKO:
OCHOBHBIC TIOJIO)KEHUS, TPUMEPHl HCIOJIb30BAHUSA, TEOPETUUYECKOE OOOCHOBAHME MPUHIIHIIA
KMKO.

OcHoBbl  KOH(poOpManMoHHOTO aHanu3a. Koudopmauusa. Kondopmamum amkaHOB.
[TpuHIUNBI ~ HOMEHKJIATypbl  KOHpopMmanuid. @DaxkTOpsl  ONpEeAessIolINe  YCTONYHMBOCTD
KoH(pOpMalui: TPOCTPAHCTBEHHbIE JS()QPEKThl, AWMONH — JAWIOIBHOE B3aUMOJCHCTBHE,
cneun(puyeckue B3auMoJieicTBUs. BiusHIe arperaTHOro COCTOSIHHS, TEMIIEPATyphl U IPUPOIBI
pacTBopuTenss Ha KOHpopManuoHHOe paBHoBecue. KoHdopmanuu  (GyHKIMOHATIBHBIX
MPOM3BOJHBIX ajkaHOB. KoHpopMmamuy IUKINYECKHX CHUCTEM: THUIMBl HANpPSDKEHHUS IUKIA:
YIJIOBOE HANpsKEHUE, HANpPSDKEHUE CBSA3EH, HANpsHKEHUE 3aclIOHEHMs, TPAaHCAaHHYJSIPHOE
Hanpsbkenue. Knaccudukanus muxnoB. Konpopmanuu mansix nukios. Lluc — tpanc uzomepus
U OTHOCHUTEJbHAs TepMOJIMHAMMYECKas yCTOHUMBOCTH H30MepoB. KoHdopmauuu cpenHux
mukinoB.  Kondopmanuss  numkioneHrana.  Kondopmamum — muxnorekcana.  KonBepcus
IIUKJIOTeKCaHOBOTO  Kosblia. CBOOOIHBIE KOH(OPMALMOHHBIE OSHEPIHMHM  3aMECTHUTENCH,
KOH(OPMAaLIMOHHbIE PaBHOBECHS B Psy 3aMEIICHHBIX LuKJIorekcana. Kondopmanuu cpennux
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LIMKJIOB, TPAHCAHHYJISIPHBIE B3aUMOJICHCTBUS U MX BIMSHHE Ha XMMHUYECKHUE CBOMCTBA CPEIHMX
mukiioB. [lonstue o kxoHdopmarusax MakporukioB. KoHpopmanum cucTeM COUYIEHEHHBIX
LIMKJIOB.

XWpaJIbHOCTb, BUJIbl XHUPAJIbHOCTU: TOYEUHAs, aKCUAJIbHAsSI, IUIaHAPHAS U CIIUPAJIBHOCTb.
Kondurypamus. AbcomoTHas W OTHOCHTENbHas KoHurypanuu. CoeluHeHHS C OJHHM
aCUMMETPUYECKUM LIEHTPOM, dHaHTHOMepbl. KinnHoBuaHas mnpoekius u npoekuus Pumepa.
IIpaBuia noctpoenus npoekuuun ®dumiepa, npasuia npeodpazoBanus npoekuuu dumepa. D,L-
HOMeHKnatypa. R,S — HoMeHknaTypa, npaBwia ctapumHcTBa Kana — Wuronsma — Ilpenora
(KHII). CoennHenus ¢ qByMsl aCUMMETPUYECKUMU LIEHTPAaMH, YHAHTHOMEDSHI, AUACTEPEOMEPBI,
IICEBJJ0OACUMMETPUUECKHE LEHTPHI. [[pUHIINIIBI HOMEHKIIATYpPBI, IEPEXOBI MEXY MPOECKLIUAMU
Oumepa, HploMeHa W KIWHOBHIHOHM Mpoeknuei. HoMeHkIaTypa coeanMHEeHUN, O00JaJaronimx
aKCHAJIbHOM XHupanbHOCThIO. OmnThueckass akTUBHOCTh. Pamemar. Meroabl pacuierieHus
panemaroB. Panemuzanus. IIpoxupanbHOCTh, SHAHTHOTOIIHBIE M JIUACTEPEOTOIHBIE TPYIIBI U
noBepxHocTu. JlnacrepeocenekTuBHble peakuuu. lloHsATHE 00 acCMMMETPUYECKOM CHHTE3E.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3HAHTUOCEIEKTUBHOCTH U JUACTEPEOCETEKTUBHOCTH.

4. O0beM y4eOHOH TUCHHIIJIMHBI

B 3auerHbIxX B akanmem.
Bunast yueOHoii paboTh eAMHMLIAX qacax
OO0mas Tpy10eMKOCTb 6 216
AUCHMILIUHBI 0 Y4eOHOMY IJIAHY
AyIMTOpPHBIC 3AHATHS: 2,33 84
Jlexuun (Jlek) 0,5 18
[Tpaktuueckue 3ausarus (113) 1,83 66
CamocrositesnbHas padora (CP): 2,67 96
CaMocTosITeIbHOE U3yUYEHNE 2,67 96
pa3fenoB AMCUUILUIMHBI
Buj KoHTpOJISA: IK3aMeH 1 36
B ToM umcJIe 110 cemecTpam:

1 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 72
AyIMTOpPHBIC 3AHATHS: 0,96 34
Jlexuun (Jlek) 0,25 9
[Tpaktuueckue 3ausarus (I113) 0,69 25
CamocrositesbHas padora (CP): 1,06 38
CaMocTosTENbHOE U3yUYEHNE 1,06 38
pa3fenoB AMCUUILUIMHBI

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOMH

2 cemecTp
O0mas TpPyA0eMKOCTh B CeMecTpe 2,0 72
AyIMTOpHBIE 3aAHATHS: 0,96 34
Jlexuun (Jlek) 0,25 9
[Tpaktuueckue 3ausarus (I113) 0,69 25
CamocrositesbHas padora (CP): 1,06 38
CaMocTosTENbHOE U3yUYEHNE 1,06 38
pa3fenoB AMCUUILUIMHBI

Buja koHTpoOssi: 3a4ueT / IK3aMeH 3adeT ¢ OEHKOM

3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 72
AyIMTOpPHBIC 3AHATHS: 0,44 16
[Ipaktnueckue 3ansarus (I113) 0,44 16
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CamocrositesbHas padora (CP): 0,56 20
CaMocTosATENbHOE U3yUYEHNE 0,56 20
pa3fenoB AMCUUILUIMHBI
Buja koHTpossi: 3auer / IK3aMeH 1,0 Jx3ameH (36)
B 3auetHbIx B actponom.
Buasl yueOHoii paboThI €IUHHULIAX yacax
OO0mas Tpy10eMKOCTb 6 162
AUCHUILIMHBI 0 Y4e0HOMY IJIAHY
AyIMTOpHBIEC 3aAHATHS: 2,33 63
Jlexuuu (Jlek) 0,5 13,5
[Ipaktnueckue 3ansarus (I113) 1,83 49,5
CamocrositesnbHas padora (CP): 2,67 72
CaMocTosTENbHOE U3yUEHNE 2,67 72
pa3fenoB AMCUUILUIMHBI
Bua KoOHTpOJIA: IK3aMeH 1 27
1 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 54
AyIMTOpHBIC 3AHATHS: 0,96 25,5
Jlexuuu (Jlek) 0,25 6,75
[Ipaktrueckue 3ansarus (I113) 0,69 18,75
CamocrositesnbHas padora (CP): 1,06 28,5
CamocrosiTeIbHOE U3yUEeHHE 1,06 28,5
pa3fenoB AMCUUILUIMHBI
Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOH
2 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 54
AyIMTOpHBIC 3AHATHS: 0,96 25,5
Jlexuun (Jlek) 0,25 6,75
[Tpaktuueckue 3ausarus (I113) 0,69 18,75
CamocrositesibHas padora (CP): 1,06 28,5
CamocrosiTeIbHOE U3yUEeHHE 1,06 28,5
pa3fenoB AMCUUILUIMHBI
Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOH
3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 54
AyaUTOpHBIE 3aHATHS: 0,44 12
[Ipaktnueckue 3ansarus (I113) 0,44 12
CamocrositesbHas padora (CP): 0,56 15
CaMocTosATENbHOE U3yUYEHNE 0,56 15
pa3fenoB AMCUUILUIMHBI
Buja koHTpoOJISi: 3a4eT / IK3aMeH 1,0 Jk3ameH (27)

AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIMHBI
«MeToabl CHHTe3a HIMKJINYECKUX Oprannyeckux coennnenuin» (b1.B.1B.02.02)
1. Heap AMCHUIUIMHBI — yrayOsieHHWe 3HaHUA W (HOpPMUpPOBAHHME KOMIETEHIUI B 001acTH
OpPraHUYECKON U TOJUMEPHON XUMHH, TPUMEHUTEIHHO K MPOOIEME MONYICHUS ITUKINIECKIX
(bparMeHToB.
2. B pe3yabraTre M3yYeHHUs] AUCHUILIMHbI 00y4alOIIUICA MO NMPOrpaMMe MarucTpaTypbl
HOJIKEH:
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Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:
— TOTOBHOCThb K TOHUCKY, 00pa0oTKe, aHalIu3y M CHCTEeMaTH3allMd HAYYHO-TEXHUYECKOU
MH(OPMAIMHU TI0 TEME UCCIIeIOBaHMs, BBIOOPY METOAMK U cpeacTB perteHus 3anaun (I11K-2);

Buameo:

— OCHOBHBICE METOJbl CHHTE3a OPraHMYECKHUX COCIWHEHUH, COIepKalUuX ITUKIHYECKHUE
(bparmMeHTsI;

— 3aKOHOMEPHOCTH TMPOTEKAHUsS OPTraHMYECKHX pEaKIMi, MPUBOIAIINX K O0Opa30BaHUIO
[UKIUYECKNX  COCOUHEHHMH — HMX  XEMOCENEKTUBHOCTh, PETUOCENEKTUBHOCTh W
CTEPEOCENEeKTUBHOCTH;

— TPUHIUIIBI ITTAHUPOBAHUS CHHTE3a [IUKJINYECKUX OPTaHUIECKIX COCTMHEHUI;

Ymems:

— THMCaTh MEXaHW3MBbI OPTaHUYECKHUX PEAKIIHA, TPUBOIAIINX K 00pa30BaHUIO ITUKJIIOB;
— IUIAaHUPOBATh CUHTE3 HUKINYECKUX OPTaHUYECKUX COCAMHEHUH CII0KHOTO CTPOEHUS;

Braoems:

— HaBBIKAMH pabOTBI CO CXEMaMH CHHTE3a OPTaHUYECKUX COCIUHEHUH CIIOKHOTO CTPOCHUS,
coJiepKalIuX UKIIbI;

— METOAaMH MOCTPOECHUS IIUKIIOB;

— CHOCOOHOCTHIO M TOTOBHOCTBHIO AHAIM3UPOBATH JAHHBIE COBPEMEHHOW MEPHOAWKHU TIO

CUHTE3Y UUKINYECKUX OPTaHUYECKUX COCTUHEHUI.
3.KpaTkoe conepkanme IMCHUNIHHBI:

Buytpumonekynspuass peakuuss Bropma. AJIKWIMpOBaHUE EHOJSTOB B  CHHTE3E
uukonponatoB. [locienoBarebHOCTh peakuuii TPUCOEAUHEHHS 110 MUXadIo U HUKIU3aluU B
cuHTe3e IukionponanoB. Peakuuss KynunkoBuua. Peakuuu [2+1]-mukionpucoevHEeHUs B
CUHTE3€ LIUKJIOMPONAHOB

Huxnuzamms 1,4-6udyHKIIMOHAIBHBIX TPOU3BOIHBIX B CHHTE3€ HUKI00yTaHOB. CHHTE3
UKI00YTaHOB U3 LUKJIONPONAaHOB. Peakimu pacmmpenus nukia. [2+2]-IuKiIonprucoenHeHIe
KaK YHUBEPCAIbHBIM METOJ] IOCTPOCHUS YETHIPEXUJICHHOTO IIUKJIA.

CuHTe3 UUKIONEHTAHOB JUAIKWIMPOBAHUEM  EHOJSATOB. BHyTpuMonexkysipHas
anpJoNIbHAs ~ KOHJCHCAllMs  Kak  METOJ  CHHTE3a  LHUKIONECHTaHOBOTO  (pparmeHra.
[TocnenoBarenbHOCT peakuuu Muxasns W ajnpJOJIbHOM KOHJEHCAMM B I[OCTPOCHHUH
MATUYWICHHBIX HUKIOB. LMKIM3alus adKeHWUITMTEEBbIX U AJIKEHWIMArHUEBBIX MPOU3BOJIHBIX.
Peaknus Hazaposa. Peaknust [locona — Kxanga. Mcnonb30BaHue paguKalbHBIX MPOLECCOB IS
MOCTPOCHUS MATHUUIICHHOTO IIUKJIA.

Peakuust annenupoBanus mo POOMHCOHY B CHHTE3€ LIMKIOTEKCAHOBBIX cucTeM. Jlpyrue
METObl aHUOHHOW IUKJIM3AI[MU B CUHTE3€ LIMKJIOTE€KCAHOBBIX cucTeM. KaTMOHHbIE IMKIN3alun
KaK METO/1 MOCTPOCHHUSI IIeCTUUIeHHOTO 1uKia. Peakuus Jlunsca — Anbaepa.

CuHTE3bl MATUWICHHBIX TETEPOLUKINYECKUX COCIUHEHUN C OJIHUM TeTEepPOaTOMOM.
CuHTE3bl MATUWICHHBIX T€TEPOLMKINYECKUX COCIMHEHHM C NByMs rerepoaroMamu. CUHTE3bI
MATUWICHHBIX TETEPOLMKINYECKUX COSIUHEHHI ¢ TpeMmsi rerepoaromamu. HykieodunbHOe U
NMEKTPOPUIBHOE 3aMEIICHNE B MSITHWICHHBIX TeTEPOIMKINYECKX COeIMHEHUsAX. PamukanbHOE
3aMENICHUE B MSATUWICHHBIX T€TEPOLIMKINYECKUX COCITMHEHUSIX.

CuHTE3bl MIECTUWIECHHBIX TETEPOIMKINYECKUX COCAMHEHUNM C OJHUM TIe€TepOaTOMOM.
CuHTE3BI MIECTUYWICHHBIX TeTEPOIUKINYECKUX COCAMHEHUH ¢ ABYMs rerepoaroMamu. CHUHTE3bI
[IECTUYWICHHBIX TETEPOIMKINYECKUX COCIUHEHUI ¢ TpeMs rerepoaromMamu. HykieopunbHOe U
NMEKTPOPWIbHOE  3aMENICHHEe B  IMIECTHUWICHHBIX  TIETEPOIMKINYECKUX  COCTUHCHHUSIX.
PanukanbHOE 3amMenieHre B MIECTHUJIEHHBIX FETEPOLUKINUECKUX COSUHEHUSX.

4. O0beM y4eOHOH TUCIHIJIMHBI

B 3auerHbIxX B akanem.
Bunast yueOHoii paboTh eAMHMLIAX qacax
O0mas Tpy10eMKOCTh 6 216
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AUCHMILIUHBI 0 Y4eOHOMY IJIAHY

AyIMTOpPHBIC 3AHATHS: 2,33 84
Jlexuun (Jlek) 0,5 18
[Ipaktuueckue 3ausarus (I113) 1,83 66
CamocrositesnbHas padora (CP): 2,67 96
CaMocTosITeIbHOE U3yUYEHNE 2,67 96
pa3fenoB AMCUUILUIMHBI
Buja koHTpoOJIsSi: SK3aMeH 1 36
B ToM umcJie 1o cemecTpam:
1 cemecTp
O0masi TPyA0eMKOCTh B CeMecTpe 2,0 72
AyIMTOpPHBIC 3AHATHS: 0,96 34
Jlexuun (Jlek) 0,25 9
[Tpaktuueckue 3ausarus (I113) 0,69 25
CamocrositesbHas padora (CP): 1,06 38
CaMocTosTENbHOE U3yUYEHNE 1,06 38
pa3fenoB AMCUUILUIMHBI
Buja koHTpOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOMH
2 cemecTp
O0mas TpPyA0eMKOCTh B CeMecTpe 2,0 72
AyIMTOpHBIE 3AHATHS: 0,96 34
Jlexuun (Jlek) 0,25 9
[Tpaktuueckue 3ausarus (113) 0,69 25
CamocrositesbHas padora (CP): 1,06 38
CaMocTosTEIbHOE U3yUEHNE 1,06 38
pa3aenoB AMCUUILUIMHBI
Buja koHTpoOssi: 3auer / Ik3aMeH 3adeT ¢ OEHKOMH
3 cemecTp
O0mas TpPyA0eMKOCTh B CeMecTpe 2,0 72
AyIUTOpHBIE 3aHATHS: 0,44 16
[Ipaktnueckue 3anarus (I113) 0,44 16
CamocrositesbHas padora (CP): 0,56 20
CaMocTosTENbHOE U3yUYEHNE 0,56 20
pa3fenoB AMCUUILUIMHBI
Buja koHTpOJISi: 3a4eT / IK3aMeH 1,0 Jk3ameH (36)

B 3aueTHBIX

B actponom.

Bunasl yueOHoii paboTh €QUHHULIAX yacax
OO0mas Tpy10eMKOCTh 6 162
AUCHMILIUHBI 0 Y4eOHOMY IJIAHY
AyIMTOpPHBIC 3AHATHS: 2,33 63
Jlexuun (Jlek) 0,5 13,5
[Ipaktuueckue 3ansarus (I113) 1,83 49,5
CamocrositenbHas padora (CP): 2,67 72
CaMocTosTebHOE N3yUYEHNE 2,67 72
pa3aenoB AMCUUILUIMHBI
Bua KoHTpOJIA: IK3aMeH 1 27

1 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 54
AyIMTOpHBIC 3aAHATHS: 0,96 25,5
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Jlexuun (Jlek) 0,25 6,75
[Tpaktuueckue 3ausarus (113) 0,69 18,75
CamocrositesbHas padora (CP): 1,06 28,5
CamocrosiTeIbHOE U3yUEeHHE 1,06 28,5
pa3aesioB AUCIUILITUHBI

Buja koHTpoOJISi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM

2 cemecTp

O0mas TpyA0eMKOCTh B CeMecTpe 2,0 54
AyIMTOpHBIC 3AHATHS: 0,96 25,5
Jlexuun (Jlek) 0,25 6,75
[Ipaktuueckue 3anarus (I113) 0,69 18,75
CamocrositenbHas padora (CP): 1,06 28,5
CamocrosiTeIbHOE U3yUEeHHE 1,06 28.5
pa3aesioB AMCIUILITUHBI

Buja koHTpoOsIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOH

3 cemecTp

O0mas TpyA0eMKOCTh B CeMecTpe 2,0 54
AyIMTOpPHBIC 3AHATHS: 0,44 12
[Tpaktuueckue 3ausarus (113) 0,44 12
CamocrositesbHas padora (CP): 0,56 15
CaMocTosTEbHOE U3yUEHNE 0,56 15
pa3aeNioB AUCIUIIITNHBI

Buja koHTpOJISi: 3a4eT / IK3aMeH 1,0 Jk3ameH (27)

AHHOTanus padoyveil NPOrpaMmMbl JUCHUNIMHBI
«®Pu3nka BLICOKOMOJIEKYJISIPHbIX coequHennin» (b1.B./1B.03.01)

1. Heabl0 JIUCHMIUVIMHBI SBJSIETCS OBJAQJCHUE OOYYAIOUIMMHCS KOMIIETCHIMSAMU U
yIIIyONEeHHBIME 3HAHUSIMH B 00JacTH (PU3MKH MOJUMEPOB U HCCIENOBaHUS OCOOEHHOCTEH
(U3NIECKUX CBOICTB MAaKPOMOJIEKYJISIPHBIX CHCTEM.
2. B pesyabrare M3yYeHHsl NUCHHUILUIMHBI 00y4YAIOUIMIICA MO NporpaMMe MarucTpaTypbl
HOJIKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komneTeHnusMu:

— TFOTOBHOCTBIO K TOUCKY, 00paboTKe, aHaIM3y M CHCTEeMaTH3allid HAayYHO-TEXHUYECKOU
MH(OPMAIMHK TI0 TEME UCCIIeIOBAHUs, BRIOOPY METOAMK U cpeacTB pertenus 3anaun (I11K-2);

3uamo:
— OCHOBHBIC MOHSTHS, UCIIOJIb3YEeMbIE B (PU3HKE MOTUMEPOB [T XapaKTEPUCTUKH CTPOCHHUS;
— CTPYKTYpbI U CBOMCTB IIOJUMEPOB;
— OCOOCHHOCTHU BIHSIHHUSA CTPOCHHS M MOJIEKYJIIPHO-MACCOBBIX XapaKTEPUCTUK Ha (PU3NYECKHE
CBOMCTBA IIOJINMEPOB;
— METO/bl YCTAHOBJIEHUS CTPOEHUS U CBOICTB IOJUMEPOB, & TAKKE UX MOJIEKYJISIPHO-MACCOBBIX
XapaKTePUCTHUK.

Ymems:
— IIPEJCKa3bIBaTh OCHOBHBIEC CBOMCTBA ITOJIMMEPOB HA OCHOBE U3BECTHOU MOJIEKYJISIPHOU
CTPYKTYDBI;
— ONPEIEINIATh B3aUMOCBSA3b CBOMCTB PACTBOPOB IOJIMMEPOB C UX MOJIEKYJIIPHO-MAaCCOBBIMU
XapaKTepUCTUKAMU;
— UCTIOJIb30BaTh MHCTPYMEHTAIbHBIE METOBI aHAIHM3a [T XapaKTEPUCTUKH CTPYKTYPHI U
CBOJCTB IIOJIMMEPOB;
— paboTaTh ¢ TUTEPaTypor B 00J1aCTH (PU3UKU OTUMEPOB.

Bnaoemy:
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— COBPEMEHHBIMHU IMPEICTABICHUSIMU B 00jacTé (pu3uKu amMOpPPHBIX M KPHCTAIIIMYECKUX
(a30BBIX COCTOSIHUN TIOJTMMEPOB;

— TEOPUEN METOJIOB, JIEKAIUX B OCHOBE TECTUPOBAHUS CBOKCTB I10JIUMEPOB;

TEOPUEN METOJMOB, JICKALIUX B OCHOBE OIPEACIICHUS MOJEKYJIIPHO-MACCOBBIX XapaKTEPUCTUK
MIOJIMMEPOB.

3. KpaTkoe conep:kanue IHCHUIIHHBI:

MoutekysipHOE€ CTPOCHHE IMOJIMMEPOB: MOHATHE KOH(PUTYpAlluu M KOH-POpMaluu B
NPUJIOKEHUH K MaKpoMOJEKyjldaM, IEepBUYHAas, BTOPHUYHAs W TPETHUUYHAS CTPYKTypa
nonumepoB. [IpuunHbl, 00ycnaBiauBaroIIe rTHOKOCTh LEMHBIX MaKpoMoJeKyl. PaBHoBecHas
(TepMoaMHaAMHUYECKasi) TMOKOCTh MaKpOMOJEKYJ U 00JIacTH ee NpPUMEHEHHs, MOHSATHE O
CTaTUCTUYECKOM cerMeHTe (cermeHT Kyna).

Pazmep cerMeHTa, CpeHEKBAAPATUYHOE PACCTOSHUE MEXKAY KOHLAMM LENHU, paguyc
WHEpLUWH, TEePCUCTeHTHAas JAiauHa Uend. [HMOKOCTh JKECTKOLEMHBIX MaKpPOMOJIEKYI.
Kunernueckas (MexaHudeckas)) THOKOCTh MaKpOMOJIEKYJ, 3JacTOMEpbl W MOJHUMEpHBIE
crekyia. KHHETMYECKMH CErMEHT U €ro 3aBUCHUMOCTb OT CKOPOCTH MEXaHHYECKOro
BO3JCUCTBUS. PellakcaliuOHHbIE SIBJICHUS B IIOJIMMEpPAax, BHYTPEHHsSA BSA3KOCTb, IIOHATHE O
MEXaHUYECKOM CETMEHTE.

MHoroo6pa3ue BHIOB MOJMMEPOB U TMPOSBICHUI WX CBOMCTB OCHOBAHO Ha LIEMTHOU
IIPUPOJIE UX MAKpPOMOJIEKYJ. TepMOIIIaCTUYHBIE IOJMMEPHI, KaydyKH, BOJIOKHA — PE3yJIbTaT
BIMSIHUSL WX XMMHUYECKOW CTPYKTYphl M (U3UYECKOTO0 COCTOSIHHMA. | MOKoLenmHble WU
JKECTKOLICIIHBIE IIOJIUMEpPBI, TpPeXMEpHbIE CeTKU. [loauMmepsl H30JIATOPBl U IIPOBOJHHUKHU.
DNEKTPOHHBIE U MAaTHUTHBIE CBOMCTBA MTOJIMMEPOB C CUCTEMOM COMPSKEHHBIX ABOWHBIX CBI3EH.

I'moOynsipHble  KpHCTAUIBl  MOHOJUCHEPCHBIX  mosiuMepoB. [IpocTpaHcTBeHHas
OpraHmu3anus U CTEPEOPETYISPHOCTh JIMHEMHBIX MAaKpOMOJIEKYJ KaK OCHOBHOE YCIIOBUE
KpPUCTAJUIM3ALUA  [OJIUMEpPOB. DBO3HUKHOBEHHWE NIEPBUYHBIX KOPOTKUX M JUIMHHBIX
HUTEBUIHBIX Jlameneil (Mukpopubpuiur), oOpa3oBaHHe IMIACTUHYATHIX MOHOKPUCTAJUIOB U
cheponuToB.

VYpaBuenue Apamu. [loaumepHble KPUCTAIIUTE ¢ TIOJHOCTBIO BBITAHYTHIMU LIEISIMH.
Oco0eHHOCTH MEXaHMYECKHMX CBOMCTB KpPUCTAJUIMUECKUX IOJIMMEPOB. Me3omopdHbIe
COCTOSIHMSI HU3KOMOJIEKYJISIPHBIX BELIECTB, KUAKUE U IUIACTUYECKUE KPUCTAJUIBI. Me30reHHbIe
IpyIIIBI B MaKpoMoOJIeKynaX. JIMOTpomHbIE JKHUIKHE KPUCTAUIBI BBICOKOMOJIEKYJISPHBIX
COCAUHEHUM, TCOPETHUYECKUM aHaau3 M JuarpaMMbl COCTOSHUM. TepMOTpONHBIE KUIKHUE
KPUCTAJIIIBl BBICOKOMOJIEKYJISIPHBIX COEQUHEHUM. JKHAKOKPUCTAIINYECKHE TIOJIUMEPHI C
ME30T€HHBIMH IPYIIIaMU B OCHOBHOW U OOKOBBIX MOJUMEPHBIX LEMX.

dusnueckue METOABl M HUHPOpMaIuUs, MojydyaeMas MNpH HU3yYeHUU (Pa30oBBIX
NEePEeX0/10B BTOPOTO pojaa B amop¢HbIX noaumepax. [Ipupoaa cTekao00pa3HOTro cOCTOSHUS B
nosumepax. CTpykTypa MakpOMOJIEKYJl M 0O0JIacTH TEeMIIEpaTypHBIX IIEPEeXO0B U3
CTEKJI000pa3HOrO0 B BBICOKOAJIACTUYECKOE COCTOsSHME. TemmepaTypa CTEKJIOBAaHUS U ee
3aBHUCHUMOCTb OT TEMIIEPATypHOr0 PeXUMa OXJaxaeHHs. PaboTocrmocoOHOCTh MOTMMEPOB B
CTEKJI000pa3HOM COCTOSIHUH, TEMIIepaTypa XpYIKOCTH.

[Ipuuunbl, oOyciaBIMBaIOIIME MPOSBICHUE BBICOKOAJIACTUYECKUX CBOICTB B
nojauMepax. TepMOIMHAMUYECKUM aHajdu3 BBICOKO3JAacTUYHOCTU (Dropu) M uaeanbHbIN
BBICOKODJIACTUYECKUHU IIOJIUMED. IIpupona pelaKCalMOHHBIX SIBJICHUN B
BBICOKOIIOJIUMEPAX, YIPYroe IOCIECAECUCTBUE U TUCTEepe3uc. MeXaHM4eCKHEe MOJEIIH,
YUYUTBIBAIOIINE IIPOSIBICHUE BBICOKOIACTUYECKUX CBOMCTB B IOJIUMEpPaAX.

Bs3ko-Tekydee COCTOSIHME IOJMMEpPOB U MHOTYPOBHEBBIM MEXaHU3M TEYCHUS
pacIulaBoOB IMOJHUMEPOB. MeXaHWYECKHE M BA3KOCTHBIE CBOMCTBA TEKYYHMX IIOJMMEPHBIX
cucteM. OcOOCHHOCTH TEUECHHUS HATIOJTHEHHBIX MOJUMEPHBIX CHCTEM.

TepMoguHaMHUKa pacTBOPOB IOJUMEPOB: U3MEHEHUE DHTAIBIIUUA U SHTPOIUU IPU
Iepexoje IOJIUMeEpa B pPacTBOP, HEHUACAIBHOCTb PACTBOPOB IOJIMMEPOB, KPUTUYECKUE
TEMIIepaTypbl CMEILIEHUs IoJMMepa M pacTBopurensd. Krnaccuueckas Teopusi pacTBOPOB

60



nosumepoB ®nopu - Xarruuca. BTopoil BupumanbHbIE KO3(P(GULIHUEHT M €ro CBsA3b CO
cB0OOHOI 3Heprueil. Xopomue, mioxue u 6-pacTBOpUTENH.

HempumeHMMOCTh KJIaCCHMUECKOH TEOpPHMM K ONUCAHUIO CBOWCTB pa30aBIICHHBIX
pacTBopoB monuMepoB. [loHsATHE HCKIIOYEHHOTO Oo0BeMa U ero CBsi3b ¢ "HaOyxaHuem" u
"cxxaTreM" MOJIMMEPHBIX KIIyOKOB B pacTBOpax.

BnusHue >kecTKOCTH MaKpOMOJIEKYJ Ha Mpouecc paszeieHus (a3, BO3ZHUKHOBEHHUE
KUIKOKPUCTAIIINYECKON OpraHU3allul MaKPOMOJIEKYI.

I[To xonueBpiM rpynnaMm (xumuuyeckuid ananus, HWK-, AMP); no nanasim
OCMOTHYECKOTO [aBJICHUS; [0 HW3MEHEHHUIO TeMIepaTyphl KumeHus (30yauockomnusi) u
KpUCTa/IM3aluu (KpHockomus) pacTtBopoB.OmnpenesieHne MOJIEKYJSIPHOTO BEca Ha OCHOBE
ypaBHeHMs: Mapka-XayBuHka. Breruucnenue cermeHta KyHa, BTOpOro BHpHAIBbHOIO
ko3¢ dunrenTa u mapameTpa B3aUMOJCHCTBUS MOJMMEp-pacTBoputeib. CBeTopaccesHue B
pacTBOpax IIOJUMEPOB M €ro NPUMEHEHHE [JIsl OIpPEACICHUS MOJIEKYJIPHBIX BECOB.
Omnpenenenrne BTOPOro BHUPUATHHOTO KOA((OUIIMEHTa U CPEIHEro paanyca WHEpLUUU KIyOKa.
Anaiuz MMP u onpeneneHuss MoJEKyJlIsipHOro Beca noiaumepoB. [lpuHuun wu
BO3MOXHOCTH MeTofa. [lonuMepHbIe CETKU U ONpeesieHue UX MapaMeTpoB M0 HaOyXaHUIO U
MEXaHUYECKUM CBOMCTBaM.

JubdepeHunanbHplii  TepMuueckuii  aHanmm3, U ¢epeHnuanbHas  CKaHUPYHOIast
KaJIOpUMETpHs,  PEHITCHOBCKMM  aHaimm3. TepMOMEXaHMYECKHME  MCIBITAHUS  IOJIMMEPOB,
TANATOMETpUS, aaradaTiyecKas CKaHUPYIOIIAs KaIOPUMETPHSL.

UK - cnektpanbHblil aHaIM3 MOIUMEPOB, 0COOCHHOCTH SIMP-CrIeKTpOCKOIiK MOJIMMEPOB B
pacTBopax u TBepyIoH (hase. PEHTTeHOCTPYKTYpHBII U peHTreHO()a30BbIi aHATIH3 TTIOJTMMEPOB.

4. O0beM y4eOHOH TUCHHIJIMHBI

B 3auetHbIX B akagem.
Bunb! yueOHOM paboThI eIMHUTIAX Jacax
OO0masi Tpy10eMKOCTh 1M CUUILINHBI 110 5 180
y4eOHOMY IIaHy
AyIuTOpHBIE 3aHAITHS: 0,88 32
[paktrueckue 3austus (I113) 0,88 32
CamocrositenbHas padora (CP): 2 76
CaMOCTOsTENbHOE U3YUCHHE PA3ICTIOB IMCHUILINHBI 2 76
Buj konTpoJs: 3k3aMeH 2 Jx3ameH (72)
2 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 2,0 72
AyIuTOpHBIE 3aHATHS: 0,44 16
[pakTrueckue 3austus (I113) 0,44 16
CamocrosTenbHas padora (CP): 0,56 20
CaMOCTOsTENbHOE U3YUYCHHE PA3/ICIOB TUCHUILINHBI 0,56 20
Buja koHTpOJIs: 3a4eT / IK3aMeH 1,0 Jx3ameH (36)
3 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 3,0 108
AyIuTOpHBIE 3aHATHS: 0,44 16
[Ipaktuueckue 3ansartus (I13) 0,44 16
Camocrositenbnas padora (CP): 1,56 56
CaMOoCTOsTENbHOE U3YUCHHUE Pa3/IeTIOB TUCHUILITUHBI 1,56 56
Buja koHTpOJIs: 3a4eT / IK3aMeH 1,0 Jx3ameH (36)
B 3auetnbIx B actponom.
Bunet yaeOHOM paboThI eMHUIIAX yacax
OO0masi Tpy10eMKOCTh 1M CUUILINHBI 10 5 135
y4eOHOMY IJIaHy
AyIuTOpHBIE 3aHATHS: 0,38 24
[pakrrueckue 3austus (I113) 0,88 24
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CamocrosTenbHas padora (CP): 2 57
CaMOCTOsITENbHOE U3YUCHHE PA3JICIOB TUCHUILINHBI 2 57

Buj konTpoJss: 3k3aMeH 2 Jk3ameH (54)
2 cemecTp

O011asi TPY10€eMKOCTh B ceMecTpe 2,0 54
AyIuTOpHBIE 3aHATHS: 0,44 12
[pakrrueckue 3austus (I113) 0,44 12
CamocrosTenbHas padora (CP): 0,56 15
CaMOoCTOsTENbHOE U3YUCHHE PA3JICTIOB TUCHUILINHBI 0,56 15

Buja koHTpoOJIs: 3a4eT / IK3aMeH 1,0 Jk3amen (27)
3 cemecTp

O011asi TPY10€eMKOCTh B ceMecTpe 3,0 81
AyIuTOpHBIE 3aHATHS: 0,44 12
[Ipaktuueckue 3ansarus (I13) 0,44 12
Camocrositenbnas padora (CP): 1,56 42
CaMOCTOSTENbHOE U3YUCHHE PA3JICIOB TUCHUILINHBI 1,56 42

Buja koHTpOJIs: 3a4eT / IK3aMeH 1,0 Jk3ameH (27)

AHHOTanus padoyveil NPOrpaMmMbl JUCHUNIMHBI

«MeToabl cHHTe3a MHOTOQYHKIIMOHAIBHBIX Oprannyeckux coeannennin» (b1.B./1B.03.02)
1. Heab0 AUCHMIVIMHBI SBISIETCS TOJNy4YeHHE OOydYalOUIMMMUCSA 3HAHWA U (QOopMHUpOBaHUE
KOMIIETEHIIMI B OOJIACTH OPraHWYECKOH M TMOJIMMEPHON XUMHHU, PUMEHUTENIBHO K Ipobieme

CHHTE3a COSAMHEHUH ¢ Pa3HOOOPa3HbIMH (DYHKIIMOHATEHBIMU TPYIIIAMH.

2. B pesyabrare M3y4yeHHsl NTUCHHUILUIMHBI 00Yy4YAIOUIMIICA MO NMporpaMMe MarucTpaTrypbl

JOJIZKCH:

Obaaoams cnenyromumu npodeccuonansabiMu (I1K) komnereHnusMu:

— TOTOBHOCTb K TOHUCKY, 00paboTKe, aHAIM3y M CHCTEeMAaTH3allMd HAyYHO-TEXHUYECKOU

MH(OPMAIMHK IO TEME UCCIIeIOBaHUs, BRIOOPY METOAMK U cpeacTB perieHus 3anaun (I11K-2);

Snamo:

OCHOBHBIE METOJbl CHHTE3a OPraHMYECKHUX COCIMHEHHMH, COAEp)KalIMX OOJIBIIOE YHUCIIO
(YHKIMOHATBHBIX TPYTIIL;

3aKOHOMEPHOCTH TIPOTEKAHUS OPraHUYECKUX pEaKUUd, NPHUBOIAIUX K 00pa30BaHUIO
MHOTO()YHKITHOHAJIBHBIX COCJMHEHUH — MX XEMOCEJIEKTUBHOCTh, PETHOCEIEKTUBHOCTh WU
CTEPEOCEIIEKTUBHOCTD;

NPUHIUIBI ITITAHUPOBAHUS CHHTE3a MHOTO(YHKIIMOHAIBHBIX OPTraHUYECKUX COSINHEHHIA;
Ymemn:

NUcaTh  MEXAaHMW3Mbl  OPraHMYECKUX  peakluil, MNpPUBOIAIUX K  00pa30BaHUIO
MHOTO()YHKITHOHAJIBHBIX OPTaHUYECKUX COSAMHEHUI;

IUIAHUPOBATh CHUHTE3 MHOTO(YHKIMOHAIBHBIX OPraHMYECKUX COEIMHEHUH CIOXKHOIO
CTPOCHHUS;

Braoemy:

HaBBIKAMU PabOTHl CO CXEMaMU CHHTE3a OPraHMYECKUX COEAMHEHHH CII0KHOTO CTPOCHUS,
coJiepKalux O0JbIIOe YUCIIO (PYHKIIMOHANBHBIX TPYIII;

METOAaMHU OCTPOCHUSI MHOTO(YHKIIMOHAJIBHBIX OPTraHUYECKUX COEINHEHHIA;

CMOCOOHOCTBIO M TOTOBHOCTBIO QAHAJIM3UPOBATH JIAaHHBIC COBPEMEHHON NEPHOIMKH 10
CHHTE3y MHOTO(YHKIMOHAJIBHBIX OPTaHUYECKUX COCTUHEHUN.

3. Kparkoe conepxxanue JMCUMILIAHBI:

1.1. 'aoreHnpoBaHue aJIKEHOB U PEAKIMH COTPSHKEHHOTO AIIEKTPOPMIBHOTO MTPUCOCTUHEHUS

1.2. JIuruipoKCUIMpOBaHUE AJIKEHOB

1.3. Onokcunsl B cuHtese 1,2-0MpyHKINOHATIBHBIX TPOU3BOIHBIX

1.4. Konnencanus kapOOHIIBHBIX COSTUHEHUI U SKBHBAJIICHTOB Al - aHUOHA

1.5. AnunonHoBas KOHIEHC AU



1.6. bensonHoOBas KOHACHC AL

1.7. CuHTE3 0-TUKETOHOB, O.-AMUHOKETOHOB U (i-aMUHOCIIMPTOB

1.8. IlunakonnHOBast KOHACHCAIIUI
2.1. AbA0IBbHO-KPOTOHOBASI KOHJICHCALIUS

2.2. CHHTE3 rOMOAJIMIILHBIX CIIMUPTOB C YUACTUCM AJINIMJICUJIAHOB, AJUTMJICTAHHAHOB U

AITUIO0paHOB

2.3. Peakuus Pedopmarckoro

2.4. Kongencauusa Knsitzena

2.5. Peakiust ManHuxa

2.6. Peakmus beitnuca — Xuimana
2.7. Peakuus Dmenmosepa

3.1. Peakiust Muxasns B cuarese 1,4-0MpyHKIMOHATBHBIX ()ParMEHTOB

3.2. ATKUITMPOBAHUE CHOISITOB B cUHTE3e 1,4-TMKapOOHUITBHBIX COSTMHEHUIN

3.3. Hurpocoenunenus B cunrese 1,4-1ukapOOHMIBHBIX COeIMHEHUN

3.4. lleperpynnupoka Kisiizena B cuHTe3€ ¥,0- HEHACHIIIICHHBIX KETOHOB, CIIOKHBIX YPUPOB U

KapOOHOBBIX KUCIIOT.

4.1. Peakuus Muxasist Kak yHUBEpCaJIbHBIA MeTO/ cUHTE3a 1,5 -0M(yHKIMOHATBHBIX

(bparMeHToB

4.2. Peakuus Xocomu — Cakypau B cuHTE3€ 1,5-€HOHOB

4.3. Cunressl 1,5-0MpyHKINOHATBHBIX ()PArMEHTOB U3 LUKJIONEHTAHOHA U €0 MPOU3BOIHBIX

4.4. TleperpynmnupoBka okcu-Koyna B cuHTe3€ 0,6-€HOHOB

4.5. Cunre3 1,6-1uKapOOHMWIBHBIX COSIMHEHUN U3 alIMKINYECKUX MPEIIIeCTBEHHIKOB
4.6 Cunres 1,6-muKapOOHMIBHBIX COSAMHEHUH NCXO U3 UKINYECKHUX MPEAIECTBEHHIKOB

4. O0beM y4eOHOH TUCIHIJIMHBI

B 3aueTHBIX B akanmem.

Bunb! yueOHOM paboTh eIMHUTIAX Jacax
OO0masi Tpy10eMKOCTh 1M CUUILINHBI 110 5 180
y4eOHOMY IJIaHy
AyIuTOpHBIE 3aHSITHS: 0,88 32
[pakrrueckue 3anstus (I113) 0,88 32
CamocrositenbHas padora (CP): 2 76
CaMOCTOsTENbHOE U3YUCHHE PA3JICTIOB TUCHUILINHBI 2 76
Buja koHTpoOJIs: IK3aMeH 2 Jx3ameH (72)
2 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 2,0 72
AyIuTOpHBIE 3aHATHS: 0,44 16
[pakrnueckue 3austus (I113) 0,44 16
CamocrosTenbHas padora (CP): 0,56 20
CaMOCTOsTENbHOE U3YUYCHHE PA3JICTIOB TUCHUILINHBI 0,56 20
Buja koHTpoOJIs: 3a4eT / IK3aMeH 1,0 Jx3ameH (36)
3 cemecTp
OO0masi Tpy10eMKOCTh B ceMecTpe 3,0 108
AyIuTOpHBIE 3aHATHS: 0,44 16
[Ipaktuueckue 3ansarus (I13) 0,44 16
CamocrositenbHas padora (CP): 1,56 56
CaMOoCTOsTENbHOE U3YUYCHHUE PA3/ICIOB NTUCIUILITNHBI 1,56 56
Buja koHTpOJIs: 3a4eT / IK3aMeH 1,0 Jx3ameH (36)

Bunp! yueOHOI paboThI

B 3auerHBIX
€IUHUIAX

B actponom.
yacax

OO0masi Tpy10eMKOCTh 1M CUUILINHBI 10
y4eOHOMY IIaHy

5

135
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AyIuTOpHBIE 3aHSITHS: 0,38 24
[pakrnueckue 3austus (I113) 0,88 24
CamocrostenbHas padora (CP): 2 57
CaMOCTOSTENbHOE U3YUCHHE PA3JICIOB TUCHUILINHBI 2 57

Buj konTpoJs: 3k3aMeH 2 Jk3ameH (54)
2 cemecTp

O011asi TPY10€eMKOCTh B ceMecTpe 2,0 54
AyIuTOpHBIE 3aHATHS: 0,44 12
[pakrnueckue 3austus (I113) 0,44 12
CamocrosTenbHas padora (CP): 0,56 15
CaMOCTOsTENbHOE U3YUYCHHE PA3JICIOB TUCUUILINHBI 0,56 15

Buja koHTpoOJIs: 3a4eT / IK3aMeH 1,0 Jk3ameH (27)
3 cemecTp

O011asi TPY10eMKOCTh B ceMecTpe 3,0 81
AyIuTOpHBIE 3aHATHS: 0,44 12
[Ipaktuueckue 3ansarusi (I13) 0,44 12
CamocrositenbHas padora (CP): 1,56 42
CaMOoCTOsTENbHOE U3YUCHHUE PA3/ICIOB NUCHUILINHBI 1,56 42

Buja koHTpOJIs: 3a4eT / IK3aMeH 1,0 Jk3ameH (27)

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI
«Texnosorus omomarepuason» (b1.B./1B.04.01)
1. Heabl0 JMCHUILUIMHBI SBJSIETCS NMPHOOpPETEHHE OOYYAIOUMMHCSA 3HAHUNA M KOMIIETCHIIUN B
00JIaCTH TEXHOJIOTUH MPOU3BOJICTBA MOJUMEPOB, B TOM YHUCIIE HCIIOIB3YEMbIX B MEIUIIMHE, a
TaKKe HEOPraHMYeCKUX OHOMaTepHajoB, M IMO3BOJIOMIMX pelaTh 3aJaud, CBSA3aHHBIC C
MOJyYEHUEM, BBIJICIICHUEM, OUUCTKOM U OLIEHKON Ka4yeCTBa.
2. B pesyiabrare M3yYeHHsl NTUCHHUILVIMHBI O00y4YAIOUIMIICA MO NporpaMMe MarucTpaTrypbl
HOJIKeH:
Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

— TOTOBHOCTBIO K TIOHUCKY 00paOoTKe, aHAIM3y M CHCTEMAaTH3allMd HAayYHO-TEXHHYECKOM
MH(OPMAIMHK TI0 TEME UCCIIeIOBaHUs, BBIOOPY METOAMK U cpeacTB perieHus 3anaun (I11K-2);

3uams:
— OcHOBHBIE €MOCOOBI MPOMBIIIJICHHOTO MOJYYEHHUS MOJIMMEPOB METOJIOM MOJIMMEpH3allly,
MOJIMKOHACHCAIIUY U XUMUYECKON MOAH(PHUKAIUCH.
— OCOOEHHOCTH BBIJICJIICHUS! M OUYMCTKU MPUPOJIHBIX MOJIUMEPOB U3 PACTUTEIBHBIX U KUBOTHBIX
cyOCTpaToB.
— BrausgHMe  TEXHOJIOIMUYECKHMX  [AapaMeTpoOB  IIPOLIECCOB HA  MOJIEKYJISIPHO-MAaccoBOE
pacmipenienieHue,  CTPYKTYpY, (HU3HKO-XMMHUYEeCKHe CBOHCTBA U  mepepabaThiBaeMOCTb
I10JIy4a€MbIX IOJIMMEPHBIX TPOTYKTOB.
— TexHonoruio mosryueHus: HanOojiee BAXKHBIX U IIUPOKO NPUMEHSIEMBIX CHHTETUYECKUX U
MPUPOIHBIX MOJIUMEPOB U 00JIACTH UX MPAKTHYECKOTO UCTIOIb30BAHUS.
— IlpaBuna MexIyHapOaHON cepTudUKAIMK MPOU3BOACTBA M KOHTPOJIS KA4eCTBA MOTHMMEPHBIX
MaTEpUAJIOB.
— IlpencraBneHuss 0 TEXHOJIOIMHM MPOU3BOACTBA U CBOMCTBaX HEOPraHMYECKUX U YIVIEPOJIHBIX
Oouomarepuanax.

Ymemo:
— Onucarh BaKHEHIINE CIOCOOBI MPOM3BOJACTBA U BBIIEICHUS CHHTETUYECKUX M MPUPOIHBIX
IIOJINMEPOB.
— OLEHUTD BIHMSIHHUE TEXHOJOTUYECKUX MMapaMETPOB MIPOU3BOJICTBEHHBIX IIPOLIECCOB HA CBOMCTBA
10JTy4a€MbIX IIOJIMMEPHBIX TPOTYKTOB.
— BrpiOpars HaunOonee mnpuemieMblii M3 BO3MOXKHBIX CIIOCOOOB MPOU3BOJCTBA IOJKMMEPA M
COCTaBUTh MIPUHIMUIIHAAIBHYIO TEXHOJOTUYECKYIO CXEMY MPOIIECCa, UCXOMAS U3 )KEJTAEMBIX CBOMCTB
MIPOJYKTa.
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— PaboTaTh co cipaBOYHO-IIOMCKOBBIMU CHCTEMaMH B IaHHOW WH(POPMALMOHHOM 00J1aCTH, 3HATh
0co0eHHOCTH 00pabOTKH U MPOCMOTpA TAaHHBIX OMOIMOTEYHBIX (DOHIIOB.

Braoemy:

— COBPEMEHHBIMHU NPEACTABICHUSMH O CIIOCO0aX CHHTE3a MPOMBIIIJICHHBIX MTOJIUMEPOB.
3. KpaTkoe conep:kanue IHCHUIIHHBI:

MexayHapoaHble TpaBWiIa OpTraHU3allMd NPOM3BOJICTBA W KOHTPOJII  KadecTBa
JIEKapCTBEHHBIX CPEICTB M CpelcTB MeaunuHckoro HazHadeHus (GMP - Good Manufacturing
Practice for Medicinal Products), GLP, GCP, ICH, WHO, PIC/S. IlpaBuna EBpormeiickoro
coto3a, CIIA, Poccuiickoit ¢enepaumu. I'OCT P 52249-2004 IlpaBuna mnpousBOACTBAa U
KOHTPOJISI KaueCTBa JICKapCTBEHHBIX CPECTB.

OcHoBHBIE TpeOOBaHUS K MPOU3BOJICTBY M KOHTpONIIO KauecTBa. CpaBHeHHE TpeOOBaHUI
cucteMbl MeHekMeHTa kauectBa GMP u 1ICO 9000.

[TpuHnunsl opranuzanuu padboThl nepconana. JJomKHOCTHRIE 005S3aHHOCTH COTPYAHUKOB.
[IpoBenenne  oOyuenusi.  Opranuzainuss  00pa3oBaTENbHOM  CHUCTEMBI  MPEIIPUSATHSL.
HampasiieHHOCTh U MeTOIMYEeCKOE obecriedeHrne ooydenus. Bunbl u hopmbl 00yueHus!.

OCHOBHBIE JIOKYMEHTBI TPEANPHUATHSA: CHEeUU(UKAIUN, TPOMBIIIJICHHbIE PETJIAMEHTHI,
MHCTPYKIIMH, METOAMKH, CTaHJApTHBIC OIEPALMOHHBIE MPOLEAYpPbI, MPOTOKOJBI, >KypPHAJbI.
Hasnauenue moxkymeHTanuu, ee Onucanue, TpeOoBaHus K 0(hopMIICHUIO.

I'ocynapctBennas @apmakones CCCP u3n.11, EBponeiickas @apmakones, AMepUKaHCKas
¢dapmakones. HopmaTuBHbIe NOKyMEHTHI: (apMakoneinble crateu. Ilpomenypa perucrpanuu
JIEKapCTBEHHBIX cpencTB B Poccuiickoin denepanm.

[Tomemenuss u obopynoBanue. TpeOOBaHUS K YCIOBUSAM NPUEMKH, XPaHEHHs, KadeCTBY
HCXOJIHBIX MaTepuanoB. TpeOoBaHUS K MPOMEXYTOUYHON MPOAYKLIUHU. YTIaKOBOUYHBIC MaTepHAIIBI
u craaus ynakoBku. OOpaiieHue ¢ TOTOBOW MNPOAYKIMEH, OTKIOHEHHBIMH, IOBTOPHO
UCTIOJIb30BAaHHBIMU M BO3BPALCHHBIMM MaTepHajaMH. MecTo paclojoKEHHs, IPOEKT,
CTPOUTENICTBO, MOHTaX, OCHAIlEeHHMEe M OOCIy)XMBaHHE TOMELICHHH U 000pyIOBaHMUS.
Knaccudukanuss uucteix mnomernenuit, tpeboanuss MCO 14644: knaccudukanus YHUCTOTHI
BO3/yXa, TpeOOBaHMUA K KOHTPOJIIO U MOHUTOPUHTY, IPOESKTUPOBAHHUE, CTPOUTEIHLCTBO U BBOJ B
sKCIuTyatanuio. lloMemieHusi: MpPOM3BOACTBEHHAss 30HA, 30HBI CKJIAJUPOBAHHS, KOHTPOJIA
KayecTBa, BCIOMOraTeNnbHbIe 30HBI. KOHCTPYKIMS, MOHTaX | TOPAJOK TEXHHYECKOTO
00CITy’)KUBaHUs 000PYAOBaHHUS.

OcHoBHbIe mnpHHUUOBL OpraHuzanus paboThl KOHTPOJBHBIX J1AOOpaTOpHiil: BeneHUe
JIOKyMEHTaluu, oTtoop mpoO, mposeneHue wucnbitaHuii. Camouncnekius. HeoOxoaummocTb
camouHcriekuuu.  IlpoBenenue  camouHceKuMM U OpOpMIIGHHE €€  PEe3yJbTaToB.
I'ocynapcreennass ®@apmaxoness CCCP u3a.11. @apmakoneiiHblie CTaTbHU.

[onsatus Banuaauuu M kBanupukanuu. OOIIMEe MPUHIMITEI JOKYMEHTUPOBAaHUS paboT 1O
BAIMJAIMK: BAIWIALMOHHBIN TUIAH, BaJMIAI[MOHHBIA IPOTOKOJ, OTYET 10 BaJUJALUH.
KBamudukanus HpOEKTHON MOKyMEHTAIlMH, MOHTaXa, (YHKIMOHMPOBAHUS, HKCIUTyaTallUH.
Banupmanust mporeccoB: IpoOIEcCOB MPOU3BOACTBA, CTEPHIM3AINH, OYMCTKH, AHAIUTHUYECKUX
METOJIMK, KOMIIBIOTEPHBIX CHUCTEM. ATTecTalus METOAUK aHanu3a 1o EBpomnelickoil u
AMepuKaHCKOi (papmakormesm.

Hctopus mpou3BOACTBA MPHUPOIHBIX, HUCKYCCTBEHHBIX M CHHTETHYECKHX ITOJMMEPOB.
[TpUHIUNBI TEXHOJOTMH MOMYYCHHS MPHUPOIHBIX MOJUMEPOB. OCHOBHBIE TEXHOJIOTUYECKHE
IpoIecChl  TONYYEeHUS  CHHTETHYECKUX  HOoJIuMepoB.  OCOOEHHOCTH  NPOW3BOACTBA
WH/IMBUYaIbHBIX MOJMMEPOB, CUCTEM Ha OCHOBE MOJUMEPOB, COJEpKAIIUX (PYHKIHMOHAIbHBIE
n00aBKH (IIacTU(UKATOPBI, CTAOMIN3ATOPHI M JIp.), KOMIIO3UTHBIX MarepuajioB. Baxuelme
KOMIIOHEHTbI KOMIIO3UTOB M HX BIIMSHHE Ha CBOWCTBAa KOMIIO3UTHBIX MarepuajioB. Poub
MOJIMMEPHBIX CBS3YIOIIMX M TpPEAbsBIseMble K HHUM TpeboBaHUs. TepMmoIulacTHUHBIE H
TEPMOpPEaKTUBHBIC MONKUMEpPBI. Paznuuus B UX CBOMCTBax M crocobax mepepadoTKU B U3ACIHSL.
[Tonmumepsl, nepepabaTbiBaeMble B U3JETUS W3 PACTBOPOB. THIOBOE M  CIEHUAIBHOE
o0opyJIOBaHUE M TOJMMEPHBIX MNPOU3BOACTB. ChIpbeBblE MCTOYHHKH JJISI TOJXY4YECHUS
noauMepoB. OCOOEHHOCTH OXpaHbl Tpyda M TEXHUKHM OE30MacCHOCTH B IPOU3BOJICTBAX
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noauMepoB. TexHuka O€30MacHOCTH MPOIECCOB  MOJIMMEPOOOpa3oBaHUs, B  KOTOPBIX
NPUMEHSIOTCST opraHuyeckue pactBoputenu. OOecrneueHue mnoxkapobezonacHocTu. OreHka
HKOHOMHYECKOW 3(P(HEKTUBHOCTH M SKOJIOTUYECKOH BPETHOCTH IOJMMEPHBIX MPOU3BOJCTB.
CoBpeMeHHbBIE TEHAEHLMU U 3aJa4yd IPU CO3/1aHUU HOBBIX IIOJUMEPOB U KOMIIO3UTOB Ha MX
ocHoBe. Mx oOmas xapakrepucTuka UM OCOOEHHOCTH. OCHOBHBIE MOJXOABI K BBIJICICHUIO
IIPUPOIHBIX MTOJIMMEPOB.

OcHOBHBIE METOJIbI MOJYYEHUS] CUHTETHMUYECKUX M HCKYCCTBEHHBIX MOJIMMEpOB. llemHble

MPOLECCHI (monmuMmepu3zanus), CTyII€HYaThIE MPOLECCHI (moMMKOHEH AN,
MOJIUIPUCOEAUHEHHE), XUMHUECKast MOAU(UKaLus.
Baxneimme  OKCIUIyaTallUOHHBIE  CBOMCTBA  IOJIMMEPOB -  JUAJIEKTPUYECKUE,

MEXaHUYECKUe, TeIUIOPU3NIECKUEe, XUMUYECKasi CTOMKOCTb, MOPO30CTOHKOCTb, BOJOCTOUKOCTb,
TOpIOYECTb, ONTHYECKHUE CBOMCTBA, OHWONOTWYecKas aKTUBHOCTb, YCTOWYMBOCTH K
OMOpa3pyIICHHIO.

O6sacTi NpUMEHEHUs OJIUMEPOB B 3aBUCUMOCTH OT X CBOMCTB.

Oco0OeHHOCTH TPUMEHEHHs TOJMMEPHBIX MAaTepHAOB B  MEIMKO-OMOJIOTHYECKUX
obnactsax. TpeboBanus, npeaAbsABIsEMbIe K TAKUM MOJIMMEPHBIM MaTepUaaM.

[Tonmumepu3zamust B Macce, B pacTBOpe, B TBepAOH dasze, monuMepusanus B Jucrnepcuu (B
SMYJbCHUH, CYCIIEH3HMH), B ra3oBoil Qase. [IpenmymiecTBa M HeIOCTATKH METONOB. BrusHue
croco0a TpOBeNEHHUs NOJIMMEpPH3allMd Ha BaKHEWIIME CBOiicTBa mosmMmepoB. McxomHbie
peareHTsl Ui MOJIMMEPU3ALUU — MOHOMEpBI, MHULUATOPBI, KAaTaau3aTopbl, UX aKTHUBHOCTb U
BO3MOKHOCTB €€ PEryJIMPOBaHHUs.

TexHonmornueckue nmapaMerpsl npouecca — TeMIEparypa, JaBjIeHUEe, COCTaB PEAKLIUOHHOMN
Cpenbl, BpeMs IIPOBEICHMUS IIpoLecca.

[IpoBeneHue noONMMEPU3ALUOHHBIX IIPOLECCOB B IMEPUOAUYECKOM, HENPEPHIBHOM HIIU
KOMOMHAIIMOHHOM pekuMme. Pasnuuuss B anmapaTypHOM OQOPMIICHHHM TNEPHOIMYECKUX H
HENPEPBIBHBIX IPOM3BOACTB. PeakTopbl M aBTOKIABBI, OCOOEHHOCTM HX KOHCTPYKLMHU U
BAKHEHUILNE Y3JIBL.

CriocoObl  co3aHMsl YCTOWYMBBIX PEKHUMOB B peakropax. OCYIIECTBICHHE Macco- M
TEIUIOTIEPeHOCca U yIpaBJIeHUE THMHU mnpoueccamu. CrocoObl MoAaYl UCXOIHBIX PEareHTOB,
9BAKyallysl PEaKLUOHHBIX MACC U3 PEaKTOPOB, FEPMETU3ALMS PEAKIIUOHHBIX 30H.

AmnmapaTsl UI€aTbHOTO CMEIICHUS, HICAIbHOTO BHITECHEHHUSI U KOMOMHUPOBAHHOTO THUIIA U
UX MCIIOJIb30BAaHUE B PA3JIMYHBIX TEXHOJIOTUYECKUX CXEMaX.

Oco0eHHOCTH TPOBEICHHS] paIuKaIbHBIX U MOHHBIX IPOIIECCOB.

O(I)OpMJ'IeHI/Ie NOCTHOJIUMCPU3AITUOHHBIX  TCXHOJIOTHUYCCKUX CTa,Z[I/Iﬁ — OTACICHUA
OCTATOYHOTO MOHOMECpA, BBIACJICHHUA IIOJIUMCPOB, TPAHYJISIOWU, CYIIKH, HW3MCIIBYCHUA,
CTaHdapTU3anuu.

ChIpbeBbl€ PELIMKIIBI B IPOLIECCAX MTOIMMEPU3ALIUU.

Oco0eHHOCTH TOIMMEpH3allud B Macce MOHOMepa (B OJIOKE) M €€ OCHOBHBIC CTaJvU.
HeBO3MOXHOCTh  AOCTIDKEHHMsSI TOJHOM KoHBepcuu. IIpobmema oTheneHuss OCTATOYHBIX
MOHOMEpOB M3 MOJIMMEPU3ALUOHHBIX cpel. OCOOEHHOCTH TMpolecca Ha TIYyOOKHX CTaausix
npeBpamienus.  ['enb-3¢dext, ero MexaHusM U TEXHOJOTUYECKHE  MOCIEICTBHSL.
[TpenorBpamenue reab-3¢pexra. [omodasnas u rerepodasznas 610uHast MOJIUMEPU3ALUS.

Amnmaparyproe 0opOopMIICHHE OCHOBHOW M BCTIOMOTATEIbHOU CTAINil B MEPHUOJUIECKOM H
HEIpEPBIBHOM Iporeccax. [IepcrekTHBHOCTE METOIA, €10 JOCTOMHCTBA U HEAOCTATKH, TEXHUKA
6e3omacHOCTH. | 1aBHbBIE XapaKTEPUCTHKH MPOAYKTOB ITOJIMMEPU3ALIMU B MACCe.

[lonyueHne  HONMMATWIEHA  BBICOKOIO  Ja@BleHUsA.  BapuaHTsl  IPOMBILNUICHHBIX
TEXHOJOrM4eckuX cxeM. OCHOBHBIE CBOWCTBAa MpPOIYKTOB noiaumepuzauuu. [lonuatunen
HU3KOTO JaBieHus (razodasnslii nporuecc). [Ippumepsl npruMeHEeHHs B COCTaBe UMILIAHTATOB.

[losnyuyenne monucTHposa M €ro CONOJUMEPOB, UX CBOMCTBa M npuMeHeHue. CBolicTBa
MIOJIMCTUPOIIA, TTOIYYEHHOT O pa3HbIMU MeToaaMu. [IpuMepsl npuMeHeHus.

[Monyuenne  monumerwiMerakpuiaata.  OTIUYMTENbHBIE  OCOOGHHOCTH  METOJA.
HuszkoTtemneparypHasi noauMepHu3anus 1 ee oco0eHHoCTH. [IpuMepsl MpUMEHEHUs! aKpHIIaTOB U
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METaKpuiIaToB B opTanbsmosoruu. Cononumepsl 3pUpoB akpHIOBBIX KUCIOT. CONoIMMepH! THIIA
«Eynpaxxur» ¢ KUCIOTHBIMM M OCHOBHBIMU Tpynnamu. IIpumeps! nmpumeHeHus Ui CO3aHUs
nexapcTBeHHbIX (opM. Ilomydenue OmoyHOrO comonmMmepa 2-THIPOKCHATUIMETAKpHiIaTa |
STUICHAMMETAKPUIIATA B IIPOLECCE NOJIYyYCHUSI KOHTAKTHBIX JIMH3.

[lonyyeHnne moJMMEpPOB JIAKTaMOB U JIAKTOHOB  (CTyneHYaras IOJUMEpHU3aLus).
Tepmuueckuii M KaTAWIMTHUYECKUMHM  METOABI  IOJNy4YEHUs  IOJNM-E-Kampoamujga U
nonuaoAekanamuaa. [IpuMeHenre ux s co31aHus UMIUIAHTATOB U IIOBHBIX BOJIOKOH. [lomu-¢-
KaIpoJIaKTOH, IPUMEHEHNUE B KAYECTBE HOCUTEIISI B TKAHEBOW MHKEHEPHUHU.

I'oMoreHHass u rereporeHHas noaumepusanuss B pactBope. CTaauy TEXHOJIOTHYECKOIO
nporiecca. AnmnaparypHoe o)OpMIEeHHE OCHOBHBIX M BCIIOMOTaTEIbHBIX CTaIHIA.

[IpeumymiecTBa M HENOCTaTKHM MeToAa M 00jacTb ero npuMmeHeHus. HeobxomumocTs
pereHepanyuy pacTBopurencii. Bo3MOXKHOCTE OpraHM3alliyd HEIPEPBIBHOM IOJIMMEpPU3ALUU B
pacTtBope.

IlonyueHne MOAMATWIEHAa HU3KOIO  JABJICHUS U IOJMATWIEHA  CBEPXBBICOKOU
MOJIEKYJIApHOM Macchl. [IpuMeHenne 11 U3roToBJICHUs] UMIUIHTATOB.

[Monyuyenune nonunpomnuieHa. O6ocHOBaHKE BBIOOpa MeToAa monumepusanuu. [Ipumepst
UCIOJb30BaHUsl (IIOBHbIE HHUTH, HWMIUIAHTHUPYEMBIE CETKH, KOMIIO3UTHI Il KOCTHBIX
HMMILJIAHTATOB).

[TonyueHue mnoOMMANKUICHOKCUAOB. llonMdTHIEHOKCHI, COMOIMMEp JTUICHOKCHUAA U
nponmieHokeuaa. Ilmoponuku. Mcnons3oBaHue B JIEKapCTBEHHBIX (popMax.

[IpousBoxacTBO monmakpuiaamuna. llpumMeHeHne B KayecTBE CTPYKTypooOpa3oBaTenei.
ComonuMmep akpwiampaa W MeTHIeHOMcakpuiamuga. lcnonp3oBaHHE B JIEKapCTBEHHBIX
¢dopmax. [Tonyuenue npu cozganuu cpea i bnoananusa. [lonumepHsie THAPOTENH, TOTYYCHHE
OCOOCHHOCTH.

[Tonyuenue nonu-o-nuaHakpuiaaToB. Mcnonbs3oBanue B cOCTaBe KIIEEB.

ITonyuenune  mosu-N-BuHuinnupponuzoHa. lIlonmmMepusanuss B BOJHOM  cpele.
PerynupoBanue  MonekysIpHOM  Maccel B Ipouecce  noaumepusanuu.  OtaeneHue
HU3KOMOJIEKYJIIDHBIX — IIpuMeced. Beiaenenne nomumepa. Mcnonbs3oBaHue B COCTaBe
JIEKAPCTBEHHBIX CPEICTB.

[lonyyeHne mMOJMMEPOB HAa OCHOBE THUIPOKCHUKAPOOHOBBIX KHCIOT IOJUMEpU3aLueit
LUKJIMYECKUX JaKTUIOB. llomurnukonun, nomunakrun. llpumenenue B cocraBe MMIUIAHTATOB,
LIOBHBIX MaTE€pPUAJIOB.

OcoOeHHOCTH AMYJIBCHOHHOM monmmepusanuu. CTaguu Ipolecca W UX amnmapaTypHoe
opopmrenue. [IpenmymecTBa u HegocTaTKd MeToja. CTOUHBIE BOJBI B MOJIMMEPHU3ALMOHHBIX
nporeccax M WX yruiamzanus. llepuoanueckue M HempepbIiBHbIE mpolecchl. OcoOeHHOCTH
MOJIUMEPOB, TOJy4yaeMbIX SMYJIbCHOHHOW monumepu3anueil. ObecrieueHne O0€30MaCHOCTH
IIPOU3BOJCTBA.

IIpumMepsl HpoOU3BOACTBA IOJMMEpU3ALMEN B OMYJIbCUM Ha IPUMEpe IIOJUMEpPOB,
HaXOMAUIMX TPUMEHEHHE B MEIUKO-OMosiornueckux obnactax. [lomyueHne Mukpochep
OMYJIbCUOHHOI'O IOJUCTUPOJAa W HX IPUMEHEHHE B JIATEKC-arpEeralMoOHHBIX METoAax
OuoaHanmza.

CxoncTBa M pas3iInyusl IMPOLECCOB CYCIEH3MOHHOM W 3MYJIbCHOHHOW MOJIMMEPU3ALNH.
PeakunonHble cpenbl M pexuMbl nepeMemmBaHus. CTaauu Ipolecca M anmnapaTypHOe
opopmrnenue. TumoBble TEXHOJIOTHYECKHE CXeMbl. llpuuMHa OrpaHMYEHHOTO NPUMEHEHUS
HEINPEPBIBHBIX ~ TEXHOJIOTMYECKUX CXEM. BoOmpockl MOBBIIEHUS  MTPOU3BOAUTEIBHOCTH
CYCHEH3HMOHHOU mMonuMepu3annu. JIOCTOMHCTBAa Tpolecca — KayecTBa NPOJYKTa, YI0OCTBO
nepepadoTKH.

IIpumMepsl mpou3BOACTBA MOJMMEpPU3ALMENM B CYCIIEH3UMM Ha IIPUMEPE IIOJUMEpPOB,
HaXOJAUIMX TNPUMEHEHHE B MeIuKO-OMojorumyeckux ooOmactsax. IlomydeHue cycrneH3MOHHOTO
MOJIUCTUPOJIAa U €ro comoiuMepoB. llonmuMepHble TIpaHyJIHMpOBaHHBIE (HOPMBI C PA3TUYHOU
CTEIEHBIO CIIMBKU WM HAIIPABICHUS UX UCIIOIb30BAHMS B Ka4eCTBE MATEPUAIIOB JUIA CO3JAHUSA
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MOHOOOMEHHBIX MaTe€pHUaIoOB U HOCUTENeH OnonuranaoB. [logydeHne rpaHyIbHBIX CONOJIMMEPOB
2-ruAPOKCUATHIIMETAKPUIIATa U STUIICHIUMETaKpUIIaTa.

HepaBHOBecHbIE CTyleHYATBIE IIPOLIECCHI B PACTBOPE, B OMYJIbCUM, HA I'PAHMIIEC pa3jeiia
das.

HepaBHOBeCHbIE MONMKOHJEHCAIMSI M IOJMIIPUCOEAUHEHHE B pacTBope. (OCHOBHBIE
3aKOHOMEpPHOCTH Ipouecca. HazHadeHue u Tvn pactBoputens. I'OMOreHHbIE U T'€TEpOrCHHbIE
IIPOLIECCHI, CONPOBOXKJAEMbIE BBIIACICHHEM IIOJIMMEPA U3 pacTBOpa B XOA€ pPEakLUHU
MOJIMKOHAEHCAUU. JIoCTOMHCTBA U HeAoCcTaTKU MeToa. CTaauu rOMOT€HHOI'O ¥ T€T€POre€HHOI0
TEXHOJIOTMYECKUX IporeccoB. Perenepanus pacrsopurenei. [lepuoguueckue U HENpPEpbIBHBIC
IpoIecchl B PacTBOpE. DHEProeMKOCTh mpoueccoB. OCHOBHbIE NpaBuiIa OE€30MacHOTO
MPOBEICHUS NPOIIECCOB. AmmapaTypHoe o(opMIIeHHE OCHOBHBIX NPOMBIIUIEHHBIX MPOLIECCOB
HEPABHOBECHOM MOJIMKOHJIEHCAIIMH B pacTBOpe. OCHOBHBIE 3aKOHOMEPHOCTH MpOLIECCa.

HepaBHoBecHast NMOIMKOHAEHCALUs B OMYJbCUM. JIOCTOMHCTBA M HENOCTATKU METOJA.
TexHonornyeckue nmapaMeTpsl U anmnaparypHoe oopmieHue npouecca.

HepaBHoBecHasi MOJMKOHJCHCAIMS Ha TpaHuue paszznena (a3. OCHOBHBIE 0COOEHHOCTH
npouecca. BimsHue tuma pacteopureneid. IIpoBenenue mnporecca BO BCTPEUYHBIX ITOTOKAaX.
Binstaue mapaMeTpoB Ipoliecca Ha CBOMCTBA M0Jy4aeMbIX IOJIUMEPOB.

[TonyueHue cermMeHTUPOBAHHBIX NOJUYpPETaHOB. [IpuMeHeHNne UX B COCTaBE UMILJIAHTATOB
KaK F€MOCOBMECTUMBIX MaTE€PHAJIOB.

[lomyyeHnne SHOKCHIHBIX TOJIMMEpoB. [IpuMeHeHHe B cocTaBe IUIOMOMPOBOYHBIX
MaTepHUaosB.

®enunoH. [IpuMeHeHne B cOCTaBe KOMIIO3UTHBIX MAaTE€PUAIOB.

3aKOHOMEPHOCTH 00paTUMbIX peakuuid B pacriaBe. [loGounsie peakiun. OcobeHHOCTH
peakuyil paBHOBECHOW IMOJMKOHJEHCALlMU B pacCIIaBe — BBICOKAs TEMIIEpaTypa, MOHUKEHHOE
JaBlieHHe, MHEepTHas aTMmocdepa. BimsHue mapaMeTpoB mpolecca Ha CBOHCTBA IMOJUMEPOB.
[IpeumymectBa U HegoctaTku Mertoga. CTaauyM TEXHOJIOTMUYECKOTO IpOLiecca U amnmapaTypHOe
o(opMiIeHrE OCHOBHBIX M BCTIOMOTaTENIbHBIX CTAMH MPOMBIIIICHHBIX POIIECCOB.

PaBHOBeCHas MOJMKOHEHCALMS B pAacTBOpe. BiusHue ycaoBUH NPOBEAECHUS IPOLIECCOB.
Cranuu TEXHOJIOIMYECKOT0 IpoIiecca U anmnapaTypHoe oopMIIeHHE.

ITonyuenune nonurekcameruneHaaunamuaa. [IpuMeHenre B cOcTaBe MIOBHBIX MATEPUAIIOB.

[Monyuenne mnonudTUIeHTEpedTanara. IlpuMeHHHE B COCTaBe MMIUIAHTATOB, HIOBHBIX
MabEpHUaJIOB.

[Monyuenne mnonuopToddupoB. IlpumeHeHne B KayecTBe HOCHTENEH B TKaHEBOM
VH)XECHEPUHU.

CriocoOHOCTh TOMMMEPOB K XMUMHMYECKHM MpPEBpAIlCHUsIM KaK IyTh CO3JaHUS HOBBIX
MIOJIMMEPHBIX MaTepuanoB. HampasieHus NpOTEKaHWs peakUud I[OJUMEpPOB — pPEaKLHUU C
y4acTHEM TPYII OCHOBHOHM L€NH, KOHLEBBIX, OOKOBBIX Ipymil. Pa3HO3BEHHOCTh IMOJUMEPOB.
@dakTopbl, BIMAIONME Ha MPOTEKaHHWE peakiuil moaumepoB. CrocoObl MpOBENEHUs peaKkuui
MOJIMMEPOB 151 00ECTIeYeHNS 3aJaHHBIX KOHBEPCHIA U CBOMCTB IOJIMMEPOB.

PazHooOpasue mpolueccoB W ammaparypHoro oQopMmieHHs NPOIECCOB MOAUDUKALUT
MIOJIMMEPOB.

Cragun ¥ mapamMeTpbl TEXHOJIOTMYECKHX IPOLECCOB. ArmmapaTypHoe o¢popMIIeHUE
TOMOT'€HHBIX M I'€TepOreHHbIX NpoueccoB. [leprnoauueckue u HenpepbiBHBIE Nponieccsl. Ctaaun
BBIJICJICHUS TI0JIMMEPOB B TOMOI'€HHBIX ITpoleccax. Poib BCrioMorareabHOM anmnaparypsl.

TpyaoeMKOCTb UM 3HEProeMKOCTh IPOLECCOB, YT HX YyCOBEpIIeHCTBOBaHUA. OxpaHa
TpyZa, OXpaHa OKPY’KAOIIEH Cpesbl.

[Ipon3BOACTBO MOJUBUHUIIOBOTO cnupTa. [IpuMeHeHNE MOIMBUHUAIIBOIO CIIUPTA B COCTABE
VMMILIAHTATOB U JICKAPCTBEHHBIX IIPENapaToB.

[Ipou3BoACTBO MPOAYKTOB MOAM(HUKAIMK TPaHYIbHBIX COIMOJUMEpPOB CTUPONA C
IUBUHWIOEH30/I0M.  BBeseHume  KHUCHBIX, OCHOBHBIX, KOMIUIEKCOOOPA3yOUUX  TPYyII.
[IpuMeHeHHe B KauecTBE MAaTEPUATOB Ui OUYUCTKH OMOJIOTMYECKUX KUAKOCTEH, pa3ieneHHs
cMecel IIPUPOJHBIX MTOJIMMEPOB.

68



[Ipoueccel 1enmHON  MONMMEpPU3allUM —  MOJMBUHUIXJIOPUA, TMOJIMAKPUIOHUTPUIL,
noJauOyTaaueH, TOJIMU30IPEH, OIUXIOPIPEH.

[lonyyeHne TONMMEPOB CTYNEHYATHIMH TMpoleccaMd — (peHos-GpopMabaeruIHbIe,
MOYEBUHO-(POPMAJIBACTHIHBIE, MeJIaMUHO-GOpMabAeTHIHble noaumepsl.  [lonmmapunarsl,
MOJIMKAPOOHATHI, MTOJUCYTH(MOHBI.

AnbsrunoBas kuciorta. Ctpoenue. CpIpbe, TEXHOJIOTMYECKMM IPOLECC BBIICICHUS U3
Oypeix Bomopocineil. [lomydeHrne anbIrMHOBOM KHCIOTHI, QJIbTHHATOB HATPUS W KBS
XapakTepUCTUKa  IOJy4YEHHBIX  NPOAYKTOB. IIpuMeHeHMe B KauecTBe  HOCUTENEH
OMOKaTaMU3aTOPOB, MOKPBHITHM paH M 0xoroB. [lommcaxapuipl KpacHbIX BoJOpocieil. Arap,
TEXHOJIOTMYECKHUM MPOLECC BBIIEICHUS. XapaKTepucTuka npoaykra. Araposa. [Ipumenenue B
MUKPOOHOJIOTHH, OMOTEXHOJIOT U, MUIIEBOU IIPOMBIIIIEHHOCTH. Kapparunansl,
TEXHOJIOTMYECKUN IpoLEecC BblAeNeHUsd. XapakTepucTuka npoaykra. [Ipumenenue B
OMOTEXHOJIOTMHM B KadecTBE HOCHTENeld Ouokatanu3aTopoB. llpuMeHeHHe B MeOUIIMHE B
KaueCTBE KpPOBEOCTAaHABIUBAIOIIMX CPEIACTB, B COCTaBE JICKAPCTBEHHBIX IIPENapaToB.
IIpuMeHeHHEe B NUILNEBOM M KOCMETHYECKOM IPOMBIIUICHHOCTH B KadyeCTBE 3aryCTUTEIICH H
reneoOpazoBateneil. Llemtronoza. Ceipbe. TexHOTOrMYECKHE CXEMbI BBIZCICHHS LIEJUTION03bI.
CrpoeHue nemnono3bl. MUKpoKpUcTasInyecKkas LeJUIl0J103a, CBOMCTBA, IPUMEHEHUE B COCTaBE
JIeKapCTBEHHBIX (hOpM, OHOCOPOECHTOB.

IIpoctslie 3UpHI L(EJUTIOJIO3BI. Merunuemnonosa, STUIILECILII0II03a,
METHITUIPOKCUIIPONIMIILIEIITION03a, KapOOKCHMETWIILIEIUIION03a U €€ HaTpueBas Ccojib, 2-
TUIPOKCUNIPONMILIEIUIION03a, STWITHAPOKCUATIILE0N03a. CTtpoeHue. TexHonoruueckue
CXEMBbI NOJTy4YeHHUs. XapaKTepUCTUKA MPOAyKTOB. [IpuMeHeHne npocTeix 3(hUpoB IEIUTION03b! B
KayecTBE MaTepuajoB sl TMOKPBITUS TaOJIETOK, B TOM YHCIE€ C MPOrpaMMHPYEMbIM
paspylieHueM, CO3/1aHus TNIEHOYHBIX JIEKapCTBEHHBIX (DOpM, CTAOMIN3aTOPOB B MEUIIMHCKOM U
KOCMETHYECKOU MTPOMBILITICHHOCTH.

Crnoxnble 3¢upbl LEWTI0I03bl.  JlManerar NeiuTroNo3sl. Anetwidranar [euItoIo36l.
Crpoenue. TexHOIOTNYECKUE CXEMBI MOITYUYEHHs. XapaKTepUCcTUKa NMPOAyKTOB. [IpuMeHenue B
KayecTBE MaTepHAJIOB JJISl CO3JaHMsI TaOJIETHOBAHHBIX JIEKAPCTBEHHBIX (OPM, FeMOAMATH3HBIX
MeMOpaH.

Kpaxman u nponyktsl ero Mmoaupukanuu. Ctpoerue. Colpbe U BBIACICHHUS Kpaxmaa.
TexHonornyeckne cxeMbl BBIIEICHUS Kpaxmaja U TOJIY4YEHHUS MPOIYKTOB €ro MOIU(DHUKALIHH.
XapaKkTepHucTHKa IPOTyKTOB.

2-I'mppokcudTUIKpaxmal. Crpoenue. TexHonornueckas cxema MIOJIyYEHUS.
XapakTepucTuka nIpoaykra. Mcnoib3oBaHue B KaueCTBE KOMIIOHEHTA KPOBE3aMEHUTEIIEH.

Coeippe mia BblieneHus nekThHa. CrpoeHue. TexHONOrMuYeckas cxema IOJIy4EHUs.
buotexHonornyeckoe  BBIIEIEHHWE C  HUCIOJb30BaHUEM  (PEPMEHTHBIX  IPErnaparos.
XapakrepucTuka MpoaykTa. lcmonb3oBaHME B KadeCTBE KOMIIOHEHTOB JIEKAPCTBEHHBIX
IperapaToB, HTEPOCOPOEHTOB, NETOKCMKAHTOB. [IpMMeHeHHe B MUIIEBOH U KOCMETHYECKOU
MPOMBIIIJICHHOCTH B Ka4E€CTBE 3aryCTUTENIEH U CTPYKTYpooOpa3oBaTelei.

Coipbe. TexHOIOrMYeCKHU NpoLecC BhIACIECHNS XUTHHA U NIOJYyUYEHUS U3 XUTHHA XUTO3aHa
neanerunupoBanueM. CTpoeHHE U XapaKTEpUCTHKA NPOAYKTOB. [I[puMeHeHre XUTHHA B COCTaBe
KPOBEOCTAHABIMBAIOUIMX M PAHO3AKUBIAIOLMX COCTaBOB. [IpumeHeHWe XxuTO3aHa s
NOJIy4eHuss OuoancopOEHTOB, OHMOJIIOTMYECKUX IMHUIIEBBIX J100aBOK, B KayecTBE HOCHUTEJEH
JIEKAPCTBEHHBIX BELIECTB.

I'manyponoBass kucinora. CrpoeHune. Crippe. TexHomormyeckas cxeMa BBIIEICHHUS.
XapakTepucTuka NMpoaykra. Vcnonbp3oBaHue B cOCTaBe JICKAPCTBEHHBIX (OPM M UMILIAHTATOB
JUIS. MEJUIIMHBI U1 KOCMETOJIOTHH.

I'enapun. Ctpoenue. Coippe. TexHonormyeckas cxemMa BbIJCICHHS. XapaKTEPUCTHKA
npoaykra. Mcronb3oBaHHE B COCTaBe JICKAPCTBEHHBIX IIPENApaTOB W I CO3JaHUs
AHTUTPOMOOTEHHBIX UMIUIAHTATOB.

Xonapoutuncyibdarel. Ctpoenue. Colppe. TexHoJoruuyeckass cxemMa BbIJICICHUS.
XapakTepHucTUKa IPOAYKTOB. Ccrionb30BaHue B COCTaBE JIEKAPCTBEHHBIX IIPENapaToB.
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OcobeHHOCTH  CcTpoeHMsA. TeXHOJNOTHMYECKass CXema IOoJydeHHus. XapaKTepUCTHKa
npoaykra. Vcronb30BaHue B COCTaBe JEKAPCTBEHHBIX CPENICTB.

Komnaren. Crpoenne. Coipbe. TexHonoruueckas cxema BBIJCJIEHHSA. XapaKTepUCTUKA
npoaykra. VMcronb30Banue AJis OJy4€HUs] UMIUIAHTATOB.

XKenatuna. Crpoenue. TexHonormueckass CcxeMa IOJIY4YeHHMs M3  KOJUIareHa.
XapakrepucTuka npoaykra. [lpumeHeHne B MEIUIMHE Ui CO3JaHUs JICKApCTBEHHBIX (OpM H
KOMIIOHEHTa KpoBe3aMeHHUTens. Vcnoiap3oBaHWe B MHUKPOOMOJOTHMHM B COCTaBE MUTATEIbHBIX
cpen. Mcnons3oBaHue B MUILEBOU IPOMBIIITICHHOCTH.

3enH. Ctpoenue. TexXHONOrMsI BBIAEIEHUS W3 CEMSH KYyKypy3bl. XapaKTepUCTHKa
npoaykra. Micnonp3oBaHue 715l CO3AaHUS BOJIOKOH M JIPYTUX OMOAETPaIHpPyEMbIX H3AEITHA.

benku nna3zmel kpoBu. AnbOymuH. ['oOynuHbl. MuHopHbIe Oenku. [IpuHIUTBL BBIACICHUS
6enxoB kpoBH. [IpuMeHeHne B COCTaBe JEKapCTBEHHBIX MpenapaToB.

Crpoenne. TexHonoruueckas CcXeMa [OIY4YeHMs.  YCIOBUS  KyJIbTUBHUPOBAHUS
MUKpPOOPTraHU3MOB. XapakTepucTuka IPOAYKTA. [Tpumenenune TUISL CO3/1aHHUsA
OuoerpaupyeMbIX UMIUTAHTATOB U IIOBHBIX MaTE€pPHAJIOB.

Heopranuueckue matepuanbl Ui MEIULMHBL KJIACCH(HUKAIMA U OCHOBHBIE 00JIaCcTH
npuMeHeHHs (Tocyia, UHCTPYMEHTBI, CTOMATOJIOTHYECKHE TUIOMOUPYIOIINE U MPOTE3UPYIOLIHe
MaTepHalibl, UMIUIAHTATHI U SHAONPOTE3b). KOCTh, €e CTpyKTypa, cocTaB M PU3UKO-XMMUYECKHE
CBOMCTBa, pOJb THJIPOKCHANATUTA B CTPYKTypEe KOCTU. OJTambl pa3BUTHUSA IPOTE3UPYIOIIMX
MaTepuanoB. TpeboBaHUs K MaTepuataM JJIsi KOCTHOTO SHIONPOTE3NPOBAHUSL.

OCo0eHHOCTH CTEKIO00PAa3HOTO COCTOSHUS, KIACCU(PHUKAINA U CTPOCHUE CTEKOJI, CITOCOObI
IIOJIyYE€HUsI ~ CTEKOJI, TEXHOJIOTMYECKass CXE€Ma IIOJyYeHHUs CTEKIOM3Jenuid  (KpaTkas
XapaKTepUCTUKAa KaXJOW cTaauu). buomaTtepmansl Ha OCHOBE CTeKsa, OOJACTH COCTaBOB,
CIOCOOBI MOMYy4YeHUsI U (PU3MKO-XUMHUECKue cBoiicTBa. Kpucrammmueckue docdarbl KaabIys,
UX pacTBOPUMOCTb; OCHOBBI OMOAKTHBHOCTH MAaTEepHAaloB, cojaepKamux ¢ochaThl KaabIHs,
METOZBl OICHKH U o0jacTu npuMmeHeHus. CpaBHHUTENbHAs XapaKTEPUCTHUKA MATEPUANIOB IS
KOCTHOTO 3HJIONPOTE3UPOBAHNS HA OCHOBE CTEKJIA (IIJIOTHBIE U NOPUCTHIE, TIOKPBITHSL, TPAHYJIbI,
KOMITO3UTHI)

Kakne w™arepuanel HaspBaloT KepamuueckuMu. CTpykTypa KepaMmuku. Tumosas
TEXHOJIOTHYECKAsl CXeMa NOJyuyeHus: KepaMUKU. OCHOBHBIE METO/IbI IPUTOTOBIIEHUS ITOPOIIKOB,
MOJArOTOBKH (DOPMOBOYHBIX Macc, (OPMOBaHUS, CYIIKH M OOXKHUra 3aroToBok. bromHepTHas
kepamuka. KopyHnoBas kepamuka W oONacTH ee HpuUMeHeHus B MmenunuHe. Kepamudeckue
cyctaBbl. Kepammnueckue ckanprnenu. [leun ams u3rotoieHus: 3yOHBIX MpOTe30B. buoakTuBHas
KepamMuka Ha ocHOBe (ocdaroB kambims. [ImoTHas kepamuka, OpHUCTas KepaMHKa, TPaHYJIbIL.
CrocoObl  momydeHuss  IUIOTHOM — kepamMuku.  CHocoObl  MONydyeHHs  MOPUCTOU
BBICOKOIIDOHHUIIAEMOM KepaMUKH. MeToapl MONy4eHHs MOpOIIKOB ruapokcuanatuta (I'A).
Huarpamma coctostaust CaO-P20Os. TBepable pactBopbl Ha ocHOBe I'A. Buabl kepamuku u3 'A n
00JIaCTH UX MMPUMEHEHHSI B MEULIMHE.

CocraB u cBoiictBa (ocdatoB kampituss B cucteme Ca(OH)»-H3PO4-H>O  (mpo
THJIPOKCHANATUT — COBCEM HEMHOTo). MeToJsl CHHTE3a OCHOBHBIX (OC(haTOB KalbIlHsl.
Knaccudpukanus KOBLI. TeopeTndyeckre OCHOBBI TBEPACHHUS BIKYIIMX KOMITO3UIMNA. MexaHu3m
tBepacauss KDBIl. CnocoOsr momydenus u coctaBel KOBI[. Cpoiictea K®BILI. HonHoe
monudunupoanne KOBLl. Crocobbl perynupoBaHus cTpyKTypsl TBepaetomero KOBII.
Bnusiaue cocraBa m cTpykTypsl 3arBepaeniiero KOBI[ Ha ckopocts pezopbunu. Metonsl u
obnactu npumeneHnst KOBLI.

[lonyueHne NHMPOIUTHUYECKOrO YIVIEpOJAa U M3AEIUS W3 HEro JUisl  yCTPOWCTB,
KOHTAaKTUPYIOUINX C KpoBbIO. Ero cBoiicTBa. MaTtepuanbl Ha OCHOBE YITIEPOIHBIX HAHOTPYOOK.
Meroas! 110JIy4eHHUs, OCHOBHBIE CBOMCTBA.

4. O0beM y4eOHOH TUCHHIIJIMHBI

B 3auerHbIX B akanem.
Buisl yueGHOI paboThI eIUHNALIAX yacax
OO6uast TPY10€MKOCTh JUCIMILIHHBI 110 5 180
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y4eOHOMY IIaHy

AyIuTOpHBIE 3aHATHS: 1,88 68
Jlexmu (JIek) 0,5 18
[Ipaktuueckue 3anarus (I13) 1,38 50
CamocrositenbHas padora (CP): 2,12 76
CaMoCTOSTENFHOE W3YUYEHHE Ppa3JeNioB 2,12 76
JUCHUITIINHBI
By KOHTpOJISA: IK3aMeH 1 36
B ToMm umciie mo cemecrpam:
2 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 72
AyIMTOpHBIEC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,25 9
[Ipaktnueckue 3ansarus (I113) 0,69 25
CamocrositesnbHas padora (CP): 1,06 38
Buja xkonTpoJsi: 3a4er / 3k3amMeH 3auer
3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 3,0 108
AyIMTOpHBIC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,25 9
[Ipaktnueckue 3ausarus (I113) 0,69 25
CamocrositenbHas padora (CP): 1,06 38
Buja koHTpoOJISi: IK3aMeH 1,0 Jk3ameH (36)

B 3auerHBIX

B actponOM.

Buner yaeOHOM paboTh e JUHHILIAX Jacax
OO0masi Tpy10eMKOCTh JUCHUIIIMHBI 110 5 135
y4eOHOMY IIaHy
AyIuTOpHBIE 3aHATHS: 1,88 51
Jlextuu (Jlek) 0,5 13,5
[Ipaktuueckue 3ansatust (I13) 1,38 37,5
Camocrositenbnas padora (CP): 2,12 57
CaMOCTOSTENFHOE M3y4YeHHE pa3J/EloB 2,12 57
JUCIHUITIINHBI
Buj koHTpOJIS: TK3aMeH 1 27
2 cemecTp
O0mas TPyA0eMKOCTh B CeMecTpe 2,0 54
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuun (Jlek) 0,25 6,75
[Tpaktrueckue 3ausarus (I113) 0,69 18,75
CamocrositesnbHas padora (CP): 1,06 28,5
Buja xkonTpoJsi: 3a4er / 3k3amMeH 3ader
3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 3,0 81
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuun (Jlek) 0,25 6,75
[Ipaktrueckue 3anarus (I113) 0,69 18,75
CamocrositesbHas padora (CP): 1,06 28,5
Bupa koHTpoJisi: 3a4eT / 3k3aMeH 1,0 Jx3ameH (27)
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AHHOTanus padoyveil NPOrpaMmMbl JUCHUNIMHBI
«PerpocuHTeTHYeCKHUIT aHAAM3 B oprannveckoi xumum» (b1.B./1B.04.02)
1. Heablo AMCHUILUIMHBI SBISETCS (OPMHUPOBAHUE KOMIETEHIMI M MOJMyYCHHE YIiyOJIEeHHBIX
3HaHUH B 00JaCTH MIIAHUPOBAHUS MHOTOCTAIUIHBIX CHHTE30B CIIOKHBIX MOJICKYIL.
2. B pesyabrare M3y4yeHHsl NUCHHUILVIMHBI 00y4YAIOUIMIICA MO NporpaMMe MarucTpaTypbl
HOJIKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

— TOTOBHOCTBIO K IOHUCKY OOpa0OTKe, aHaIM3y W CHUCTEMaTH3alUMH  HAayYHO-TEXHHYECKOM

MH(OPMAIMHK TI0 TEME UCCIIeIOBaHUs, BBIOOPY METOAMK U cpeAcTB perteHus 3anaun (I1K-2);
3uams:

— CoBpeMEHHBIE METO/IbI OPraHUYECKOIO CUHTE3A;

— OCHOBHBIE CTpaTErMueCKUe JMHUHM OPraHMueCKOro CUHTE3a;

— Mertonb! obecnieueHus TpeOyeMoil CelTeKTUBHOCTH OPTaHUYECKUX PEAKIIMH.

Ymemo:

— IlucaTh MEXaHM3MBI OPraHUYECKUX PEAKLIMI U Ha UX OCHOBE HaXOJUTh ITyTH KOHTPOJIS
CEeNIEKTUBHOCTH COOTBETCTBYIOIIMX TpaHChOopMaIuii;
— OcCy1ecTBIATh INIAHUPOBAHNE MHOTOCTAUIHBIX CHHTE30B OPraHUUECKUX COSAUHEHUH.

Braoemy:

— TaxkTUKOM U cTpaTeruen OpraHuYeCcKoro CUHTE3a.
3. KpaTkoe conep:kanue IHCHUIIHHBI:

Opranuyeckasi peakuus M CUHTETHMUECKHH MeTol. llenn opraHMuyeckoro cHuHTE3a H
ONTHMAaJbHBIE METOABl UX JoCcTHXKeHUs. COOTHOLIEHHE TAaKTHYECKUX M CTPATErMYeCKHX
aCIIEKTOB OPraHUYECKOT0 CHHTE3A.

IlocTpoeHne 1maHa  OPraHMYECKOro  CHHTE3a.  PeTpoCHHTETHYeCKHMi — aHau3.
Pacunenenue. Perpon. CuntoH. Tpancdopm. Kriaccudukamus tpanchopmon. OOpaieHue
TpaHC(OPMOB, CHHTETHUECKHE »SKBHUBAJCHTHL. EcTecTBeHHass M OOpalleHHAas MOJSAPHOCTb.
Krnaccuueckue cunressl creponioB o Byneopay. Ctparerus cuHTe3a Kak HEOTbeMJleMasl 4acThb
MIOCTPOECHUS CUHTETUYECKON CXEMBI.

JepeBo cuHTEe3a. MHOrOBapMaHTHOCTh IUIaHA OpPraHMYECKOro cuHTe3a. Kpurepuu
COIIOCTABJICHUS Pa3IMUHBIX IOJIX0J0B K CHHTE3Y BELIECTBA 33JaHHOT0 CTPOEHMsI. /[Ba OCHOBHBIX
MOIX0Ja K TOCTPOEHUIO IUIaHA CHUHTE3a: IUIAHUPOBAaHUE K 33JaHHBIM IPEIIECTBEHHUKAM,
IUIAHUPOBAaHUE K HEONPEAEIIEHHOMY KpYry JOCTYNHBIX coeauHeHuil. JlocToumHcTBa U
HE/IOCTaTKM JIMHEHMHON W KOHBEPreHTHOH cxeM. BapmaOenbHOCTh CHUHTETHYECKOH CXEMBI,
OUOINOTEKH COCTMHEHUH.

Crparerust TpancopmoB. CTpaTeru, OCHOBaHHBIE Ha CTPYKType. CTpaTerusi XupalbHbIX
TpaHc(hOopMOB U XUpOHHas crparerus. Tomonoruueckas crparerus. CTparerus, OCHOBaHHasl Ha
(GyHKIMOHANBHBIX Tpynnax. HekoTropele peKOMEHAALMM OTHOCHTENBHO IOCTPOCHHUS IIIaHa
CUHTE3a.

CenexkTuBHOCTb. XEMOCEJIEKTUBHOCTb. PernocenekTuBHOCTb.  CTEpeOCENeKTUBHOCTD.
JlnacTepeoceneKTUBHOCTh. DHAHTHOCEICKTUBHOCTh U METO/IbI €€ 00EeCTIeUCHUSI.

ITpuunHel BO3HUKHOBEHUS HE00X0IMMOCTH B KOHTpOJIE CEJIEKTUBHOCTH.
IlocnenoBarenbHble M NapajuIeIbHBIE PEAKIIMM B CHUCTEME, IIOCIIE0BATEIbHO — NapajuleIbHbIE
peakiuu. ObecrieueHue CeNeKTUBHOCTH BBIOOpOM peareHTa. CeleKTHBHAs aKTUBAIMs. 3aluTa
(YHKUIMOHANBHBIX Tpynn. TpeGoBaHuUs, NpPEABABISEMble K 3alIUTHBIM TpyMHmaM. 3aiura
THJIPOKCHIIBHOM TPyMIbl. 3amura KapOOHWJIBHOW TPYMIBL. 3ammra KapOOKCHIBHOM TpyMIIbL.
3amuTa aMMHOTPYIIIIBL.

Cuntes3 cunbdpunepdonena-6. Cunre3 scrpoHa. CuHTE3 MeTHITOMOCeKonadHUHUILIATA.
CuHrte3 Takcoua.

4. O0beM y4eOHOH TUCHHIIJIMHBI

B 3auerHbIX B akanem.
Buisl yueGHOI paboThI eIUHNALIAX yacax
OO6uast TPY10€MKOCTh JUCIMILIHHBI 110 5 180
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y4eOHOMY IIaHy

AyIuTOpHBIE 3aHATHS: 1,88 68
Jlexmu (JIek) 0,5 18
[Ipaktuueckue 3anarus (I13) 1,38 50
CamocrositenbHas padora (CP): 2,12 76
CaMocCTOSTENPHOE W3YUYEHHE Ppa3/eiioB 2,12 76
JUCHUITIINHBI
By KOHTpOJISA: IK3aMeH 1 36
B ToMm umciie mo cemecrpam:
2 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 2,0 72
AyIMTOpHBIEC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,25 9
[Ipaktnueckue 3ansarus (I113) 0,69 25
CamocrositenbHas padora (CP): 1,06 38
Buja xkonTpoJsi: 3a4er / 3k3amMeH 3auer
3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 3,0 108
AyIMTOpHBIC 3AHATHS: 0,94 34
Jlexuuu (Jlek) 0,25 9
[Ipaktnueckue 3ausarus (I113) 0,69 25
CamocrositenbHas padora (CP): 1,06 38
Buja koHTpoOJISi: IK3aMeH 1,0 Jk3ameH (36)

B 3auerHBIX

B actponOM.

Buner yaeOHOM paboTh e JUHHILIAX Jacax
OO0masi Tpy10eMKOCTh JUCHUIIIMHBI 110 5 135
y4eOHOMY IIaHy
AyIuTOpHBIE 3aHAITHS: 1,88 51
Jlextuu (Jlek) 0,5 13,5
[Ipaktuueckue 3ansatust (I13) 1,38 37,5
Camocrositenbnas padora (CP): 2,12 57
CaMOCTOSTENFHOE HM3y4YEHHE pa3/eloB 2,12 57
JUCIHUITIINHBI
Buj koHTpOJIS: TK3aMeH 1 27
2 cemecTp
O0mas TPyA0eMKOCTh B CeMecTpe 2,0 54
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuun (Jlek) 0,25 6,75
[Tpaktrueckue 3ausarus (I113) 0,69 18,75
CamocrositesnbHas padora (CP): 1,06 28,5
Buja xkonTpoJsi: 3a4er / 3k3amMeH 3ader
3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 3,0 81
AyIMTOpHBIC 3AHATHS: 0,94 25,5
Jlexuun (Jlek) 0,25 6,75
[Ipaktrueckue 3anarus (I113) 0,69 18,75
CamocrositesbHas padora (CP): 1,06 28,5
Bupa xkoHTpoJisi: 3a4eT / 3k3aMeH 1,0 Jx3ameH (27)
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4.5. IIpakTiKH, B TOM YHCJIe HAYYHO-HcCIeA0oBaTebcKast padora (HUP)
AHHOTanus padoyel nporpaMMbl YueOHasl NPAKTHKA: NPAKTHKA 110 MOJIYYCHHIO
NMepPBUYHBIX NPOo(ecCHOHAIBHBIX YMeHui 1 HaBbIKOB (b2.B.01(Y))

1. Heab AUCHMIVIMHBI — TIOJlyuYeHHE OOYYaroIMMCs MEPBUYHBIX NPO(ecCHOHATBHBIX
YMEHMH U HAaBBIKOB IIyTEM CAMOCTOSATEIBLHOTO TBOPYECKOTO BBIIIOJHEHUS 3a/1a4, TOCTABJIEHHBIX
IIPOrpaMMOM IPAKTUKH.

2. B pesyabrare HM3y4YeHMs ~MCOMIUIMHBI  oOy4ammmiics 1O nporpamme
MATHCTPATYPHI H0JIKeH:

Obnaoame cnenyrommumu obmenpodeccruonanpabiMu (OIIK) u mpodeccronanbHBIMU
(ITK) koMIeTeHIUSIMU:

— CIOCOOHOCTHIO K MPO(heCcCHOHANBHOM 3KCIUTyaTallkd COBPEMEHHOTO0 000PYAOBaHHS U
prOOpPOB B COOTBETCTBUM C HarpaBiieHueM U npoduieM noaroroBku (OI1IK-3);

— CIIOCOOHOCTBIO OPraHU30BHIBATH CAMOCTOSITENIBHYIO M KOJUIGKTHBHYIO Hay4HO-
HCCIIEIOBATENLCKYIO PaboTy, pa3pabaThiBaTh IUIAaHBI M HPOTPaMMbl HPOBEAEHUS HAYYHBIX
UCCIIEIOBAaHUM U TEXHUUYECKUX Pa3paboToK, pazpabaTheiBaTh 3aaanHus st ucnoiaaurene (I1K-1);

— TOTOBHOCTBIO K MOMCKY, 00pabOTKe, aHAIM3y U CHCTEMAaTHU3alui HAyYHO-TEXHHUUECKOM
uHpOpPMAaLIUU TI0 TeMEe UCCIIeI0BaHMs, BEIOOPY METOAMK M cpeAcTB pemeHus 3anaun (I1K-2); —
CIOCOOHOCTBIO ~ HCHOJB30BATh COBPEMEHHBIE MPUOOPHI M  METOJIUKH, OPIraHU30BBIBATH
NIPOBEICHUE SKCIEPUMEHTOB M HUCHBITAHUN, MPOBOAUTH UX OOpabOTKy M aHATU3UPOBATh UX
pesynbratel (ITK-3)

3HAMb.

— TOpSAOK  OpraHu3alliM, IUIAHUPOBAHMS, MPOBEACHUS M OOECIEYEeHUs  HAy4HO-
UCCIIEI0BATENBLCKUX PA0OT C UCMIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;

— TIOpSAOK OpraHu3alluy, IUIAHWPOBAHUS, IPOBEIACHUS U obecredeHus o00pa30BaTEIbHOM
JESITeTbHOCTH 1O POHITIO U3y4aeMOi POrpaMMBbl MarucTpaTyphl.

ymemy:

— OCYIIECTBIIATH MMOUCK, 00OpaOOTKy M aHAIN3 HAyYHO-TEXHHUYECKOW MH(POPMAIIUH 1O TPOPHITIO
IIPOWICHHOM ITPAKTUKH, B TOM YHUCIIE C IPUMEHEHHEM Internet-rexHosorui;

— MCIIONIb30BaTh COBPEMEHHbBIE MPUOOPHI U METOIUKHU 10 MPOQHIIIO MPOrpPaMMbl MarHCTPATYPHI,
OpPTraHU30BBIBAaTh IMPOBEACHHE HSKCIEPUMEHTOB M MCIBITAaHUH, MPOBOIUTH HUX OOpabOTKy u
aHAJIN3UPOBATh UX PE3YJIbTaThl;

— BBINOJHATH MEJarorndeckue (pyHKIUH, TPOBOAUTH MPAKTHUECKUE U JTa0OpaTOpHbIC 3aHATHA
CO CTYACHYECKOH ayAUTOPHUEH 10 BEHIOPAHHOMY HAIlpaBJIEHUIO IIOATOTOBKH.

enaoemn:

— CITIOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEIOBATEIBCKON JESITEIBHOCTH 110 MPOPHITIO U3ydaeMO
IIPOrpaMMbl MarucTpaTyphl;

—  METOJOJIOTUYECKMMHU MOAXOAAMHM K OpraHM3alMd Hay4HO-HCCIEAO0BaTEIbCKOM U
00pa3oBaTeNbHON IEATEIHHOCTH;

— CIIOCOOHOCTBIO Ha MPAKTHUKE HCIIOJIb30BaTh YMEHHUS W HABBIKM B OpraHU3allMM HAay4HO-
UCCIIEIOBATENILCKUX U MPOEKTHBIX padoT;

— HaBBIKAMU BBICTYIUICHUH Mepen yueOHO ay TuTopuei.

3. KpaTkoe cogep:kanue yueOHOH NPAKTHKH

[IpakTrka «YueOHas MPaKTHUKA: MPAKTHKA 10 MOJIYYCHUIO MEPBUYHBIX MPO(ECCHOHATBHBIX
YMEHMM M HaBBIKOB» BKJIKOYAET 3Tallbl O3HAKOMJIEHUS C METOAOJOIMYECKMMHM OCHOBaMHU U
MPAKTUYECKOTO OCBOCHMS MPHEMOB OpPTaHU3aAINH, [UIAHUPOBAHUS, MTPOBEACHUS U O0CCIICUCHHS
HAY4YHO-HMCCJIEIOBATENbCKOM W 00pa3oBaTeNbHOM  JEATENBHOCTH,  O3HAKOMJIGHHS  C
JesITeIbHOCThIO 00pa30BaTENIbHBIX, HAYUYHO-UCCIIEA0BATEILCKUX U MPOEKTHBIX OpraHU3alMi 1o
npoUIII0 N3y4aeMOi POTrPaMMBbl MaruCTpaTyphl.

KonkpeTHoe copepxkaHMe NPAKTHUKU  ONPEAENAeTcs  HMHAMBUIYaJbHBIM  3aJaHUEM
oOyyaromerocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadeapbl MM OpraHu3aly, e OHa
npoBoauTcs. UHauBHayaabHOE 3a7aHne pa3padbaThIBaeTCs MO MPOGUITIO H3y4aeMOoil pOorpaMMBl
MarucTpaTypsl C y4€TOM TEMbI BBIITYCKHOM KBaJIM(UKAITUOHHONW PaOOTHI.
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4. O0bem «YueOHasi NpPaKTHKA: NPAKTHKA MOJIy4YeHU IO
npo¢ecCHOHAIBHBIX YMEHHI M HABBIKOB» MPAKTHKH
Bunsl yueOHoI paboThI Bcero
B 3auerHbIx B akanmem.
eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb M CHUILIUHBI T1O 6,0 216
y4eOHOMY IIaHy
AyIUTOpPHBbIE 3aHATHUS: - -
CamocrositesbHas padora (CP): 6,0 216
NunuBunyansHOE 3a1aHue 0,94 34
CaMOCTOSTEIIFHOS OCBOCHUE 3HAHUM, 5,06 182
YMEHUH 1 HaBBIKOB 10 IpOrpaMMe yueOHOH
MIPAKTUKU
Buja utoroBoro KOHTpoOJIs: 3ader ¢
OLICHKOH
Bunsl yueOHoI paboThI Bcero

B 3aueTHBIX

B actponom.

SMHHIIAX gacax
OO0mas Tpy10€eMKOCTb M CHUILIUHBI 110 6,0 162
y4eOHOMY IIaHy
AyIMTOPHBIE 3aHITHS: - -
CamocrositenbHas padora (CP): 6,0 162
NunuBunyansHOE 3aaHue 0,94 25,5
CaMoCTOSTEILHOE OCBOCHHME 3HAHHUM, 5,06 136,5
YMEHUH 1 HaBBIKOB IO IPOrpaMMe ydeOHOH
MIPAKTUKU
Buja utoroBoro KOHTpoOJIs: 3ader ¢

OLICHKOH

NMEPBUYHBIX

AHHOTanus padoyeil nporpamMmmsl npeaaumioMuoi npaktuxku (b2.B.03(11x))

1. Heab nperaumIOMHON NPAKTMKH — BBIIOJHEHHE BBITYCKHON KBalU(UKAITMOHHON
paboThI.
2. B pesyabrare HM3y4YeHMs ~JMCOMIUIMHBI  oOy4ammmiics 1O nporpamme

MarucTpaTypsbl 10JKeH:

Obnaoams cnenyrommmu odmernpodeccunonansubivu (OIIK) u mpodeccronanpapiMu (I1K)

KOMIICTCHIIUSIMU .
o0menpodeccHoHATbHBIX:

- TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B cdepe cBoell MpodecCHOHANbHON NesTeTbHOCTH,
TOJIEPAaHTHO BOCTIPUHHMMAsl COIMAJIbHBIC, 3THUYECKHE, KOH(ECCHOHANbHbIE M KYJIbTYpHBIC

paznuuus (OI1K-2);

— CHOCOOHOCTBIO K MPO(ECCHOHATBHOMN IKCIUTyaTaIllil COBPEMEHHOTO 000PYI0BaHUS 1
prOOpPOB B COOTBETCTBUM C HarpasiieHneM U npoduieM noaroroBku (OI1TK-3);

— TOTOBHOCTBIO K 3alIuTe OGTJCKTOB HHTCHHCKTyaHBHOﬁ COGCTBGHHOCTI/I u
KOMMEpLHAIA3aLUN Ipas Ha 00BEKTEI HMHTEJUIEKTYJIbHON COOCTBEHHOCTH
(OIIK-5);

npodecCHOHABHBIX:

— CIIOCOOHOCTBIO OPraHW30BHIBATh CaMOCTOSITEIbHYI0 W KOJUJICKTHBHYIO Hay4YHO-
HCCIIEIOBATENbCKYIO PaboTy, pa3padaThiBaTh IUIAHBI M HPOTPaMMbI HPOBEACHUS HAYYHBIX
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HCCIIEIOBAaHUM U TEXHUUYECKUX Pa3paboToK, pazpabaTeiBaTh 3aaanus it ucnoiaaurene (I1K-1);

— TOTOBHOCTHIO K TIOMCKY, OOpabOTKe, aHaJIW3y W CHUCTEeMaTU3allil Hay4YHO-
TEXHUYECKOH HMH(POpPMALUU 1O TEME MCCIECJOBAHUS, BHIOOPY METOIAMK M CPEACTB PELICHHS
3anauu (I1K-2);

—  CIIOCOOHOCTBIO MCIIOJIB30BaTh COBPEMEHHBIE MTPUOOPHI U METOUKH, OPraHN30BHIBATh
NIPOBE/ICHUE SKCIEPUMEHTOB M HUCHBITAHUN, MPOBOAUTH UX 00pabOTKY M aHATU3UpPOBATh UX
pesynbratsl (I1IK-3).

3HAMDb!

—  (U3UKO-XMMHUYECKHE 3aKOHOMEPHOCTHM  TEXHOJOTMM MO  TNPO(GUII0  BBITYCKHOM
KBaJTM(HUKAIIMOHHON paboThI;

— DKOHOMMYECKHUE TIOKA3aTEIN TEXHOJIOTHH;

— KOMIUIEKC MEpPONPHUATHHA MO0 TEXHHMKE O€30IacCHOCTH, OXpaHe OKpYXKarollell cpeiabl, oXpaHe
TpyJa.

ymemn:

— OCYILECTBIISATb KOHTPOJIb CaAMOCTOATEIBHOM M KOJUIEKTUBHOW HAy4HO-UCCIIEI0BATEIbCKOU
paboTsI;

— BBINOJHATH IOATOTOBKY HAay4YHO-TEXHUYECKOW JOKYMEHTAlMM JI1 IPOBEACHMSI HAy4YHBIX
MCCIICZIOBAaHUM U TEXHHUYECKUX Pa3paboToK;

— BBINIOJIHATH PAcyeThl, CBA3aHHBIEC KaK ¢ pa3pabOTKOM 3aaHuil Ui OTAEIbHBIX HCIIOTHUTENCH,
TaK M C COCTABJIIEHWEM IUIAHOB W IIPOIpaMM IIPOBEJEHUS HAYUYHBIX HCCIECJOBaHUM H
TEXHUYECKHUX pa3pabOTOK B LIEJIOM.

enaoems:

— CHCTEMOM TUITaHUPOBAHMS U OPTraHU3AIMHM HAYYHO-HCCIIEI0BATENbCKUX M MPOEKTHBIX padoT B
pamMKax U3y4yaeMou IMporpaMMbl MarucTparTypsbl;
— OCHOBHBIMHU JIOJDKHOCTHBIMU (DYHKUHUSIMH PYKOBO/ISILETO MEepcoHaa (PyKOBOAUTENS HAYIHOU
IpyNIbl, IPOEKTA, IPOTPaMMBbl) B paMKax U3y4aeMOU MPOrpaMMbl MarucTpaTypsl.
3. Kpartkoe cogep:kanue npeiIunJOMHON NPAKTHKH:
[TpuoOperenue 3HaHUI ¥ HABBIKOB 110 OPraHU3ALMU U YIPABICHUIO OTJICIBHBIMU dTallaMu U
IporpaMMaMu MPOBEICHHS HAyYHBIX UCCIICIOBAHUI U TEXHUUECKUX Pa3pabOTOK.
N3y4yeHne 3KOHOMUKU U OpPraHu3alliy IPOU3BOJICTBA, OXPaHbl TPYJa, OXPAHbI OKpYXKarolleH
cpenbl, Mep TeXHUKH 0€30MacHOCTH B MaciuTabax OTICJICHUS, yYacTKa MPEeAPUATHUSI.
[ToaroToBKa MCXOAHBIX NAHHBIX JUIS BBIMOJIHEHHS BBITYCKHOM KBaTU(PUKAIIMOHHON paboTHI.
4. O0beM npeIUIIOMHON NPAKTHKHA

Bunsl yueOHoit paboThI Bcero
B 3auerHbIx B akanmem.
SMHHIIAX qacax
OO0mas TpyA10eMKOCTb M CHUILIHHBI N0 6,0 216

y4eOHOMY IIaHy

Ay}:[I/ITOpHI)Ie 3aHATHA: - =

CamocrositesbHas padora (CP): 6,0 216
WuauBuayanbHOE 3aJaHUE 0,94 34
CaMOCTOSTEIIEHOS OCBOCHUE 3HAHUM, 5,06 182

YMEHUU U HAaBBIKOB I10 IIPOrpamMme
PEAJUILNIOMHOMN IPAKTUKH

Bua wroroBoro koHtpoJsi: 3aver / 3ader ¢
IK3aMeH OLICHKOH

Bunsl yueOHoI paboThI Bcero

B 3auerHbIx B actponom.
€JIMHHLIAX yacax
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OO0mas Tpy10eMKOCTb M CHUILIHHBI N0 6,0 162
y4eOHOMY IIaHy

AyIUTOpPHBIE 3aHATHUS: -

CamocrositesnbHas padora (CP): 6,0 162
WNHnuBuayanpHOE 3aaHUE 0,94 25,5
CaMoCTOSTEILHOE OCBOCHHME 3HAHHUM, 5,06 136,5

YMEHUU U HAaBBIKOB I10 IIPOrpamMme
IIPEAJUILNIOMHOMN IPAKTUKH

Bua wroroBoro koutpoJsi: 3aver / 3auder ¢
IK3aMeH OLICHKOH

4.6. IIpousBoacrBennas npakruka: HUP (b2.B.02(H))

1 Heas mucuumumubl «IIpousBoacrBenHass mpaktuka: HUP» — ¢opmupoBanue
HEOOXOJUMBIX KOMIIETEHIIMHM JJIs1 OCYILECTBJICHUS HAYYHO-HCCIEI0BATEIbCKON JesITeIbHOCTH
1o HanpasieHuto noAroToBku 18.04.01 Xumuyeckast TEXHOJIOTUS, HAITPABICHHOM HA CO3/IaHUE U
pa3paboOTKy HOBBIX TEOPETUYECKHX M MPUKJIAIHBIX aClEeKTOB B 00JACTH CHHTE3a IMOJUMEPOB
MEIUKO-OMOIOTHUECKOT0 Ha3HAYEHUS U (WJIN) MOJTyUeHHsI U3/IJIMI Ha UX OCHOBE.

2 B pesyabrare ocBoeHusi aucuuiuinabl «IlpousBoacreennas mpaktuka: HUP»
o0yyarommiicsi M0 MPOrpaMMe MarucTpPaTypbl J0JIKeH:

Obaadame KOMIIETCHIIUAMU:

TOTOBHOCTBIO K KOMMYHHUKAIIMH B YCTHOW M MUChMEHHON (pOpMax Ha pyCCKOM M MHOCTPAHHOM
A3BIKAX JUIA pelieHus 3aad npodeccuonanbHoil aestenbHocTu (OIIK-1);
TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B c(epe cBoeil mpodeccHoHaIbHOW NesITeTbHOCTH,
TOJIEPAaHTHO BOCTIPUHHMMAsl COIMAJIbHBIC, 3THUYECKHE, KOH(ECCHOHANbHbIE M KYyJIbTYpHBIC
paznuuus (OI1K-2);
CIOCOOHOCTBIO K MPO(PEeCCHOHANBHOM 3KCIUTyaTallid COBPEMEHHOT0 000py10BaHHUs M IPUOOPOB
B COOTBETCTBUH C HampasieHueM u npoduiem noarorosku (OITK-3);
TOTOBHOCTBIO K HCIIOJIb30BAHMIO METOJOB MaTe€MaTHYECKOI'O0 MOJEIMPOBAHUS MaTepUaloB U
TEXHOJOTMYECKUX IPOLECCOB, K TEOPETUUYECKOMY AaHAIU3y M SKCIIEPUMEHTAIBHOW IPOBEpKE
teopetnueckux runotes (OI1K-4);
TOTOBHOCTBIO K 3allUT€ OOBEKTOB WHTEIUIEKTYyaJbHOW COOCTBEHHOCTH M KOMMEPIHAIU3AINH
npaB Ha 00BEKTHI HHTEIUIEKTyallbHOU coocTBeHHOCTH (OI1K-5).
CIOCOOHOCTBIO ~ OPraHU30BHIBATH  CaMOCTOSITEIBHYIO M KOJUIGKTUBHYIO  Hay4yHO-
HCCIIEIOBATENLCKYIO PaboTy, pa3pabaThiBaTh IUIAHBI M HPOTPaMMbl HPOBEACHUS HAyUYHBIX
UCCIIEIOBAaHUM U TEXHUUYECKUX Pa3paboToK, pazpabaThiBaTh 3aaanus it ucnoiaaurene (I1K-1);
TOTOBHOCTBIO K TIOMCKY, 00pa®oTKe, aHalmM3y W CHCTEMaTH3allMd HayYHO-TEXHHUYECKOU
uH(pOpPMalLIKK 110 TEME HCCIIeI0BaHus, BBIOOPY METOAMK U cpeAcTB peienus 3aaayun (I[1K-2);
CIOCOOHOCTBIO  HCHOJB30BATh COBPEMEHHBIE MNPUOOPHI M  METOJIUKH, OPIraHU30BBIBATH
NIPOBEICHUE SKCIEPUMEHTOB M HUCHBITAHUN, MPOBOAUTH UX 0OpabOTKy M aHATU3UPOBATh UX
pesynbratsl (I1IK-3).
3HATh:
— MOPSAZIOK OpraHMu3allvy, TNIAHUPOBAHUS, IPOBEICHUS HAYYHO-UCCIIEOBATEIBCKUX PaboT
C HCIIOJIb30BAHUEM IIOCIICAHUX HAYYHO-TEXHHUUYECKUX JOCTIKCHHN B JaHHOW 00jacTH, a
TaKXKe yINpaBJICHUs] HAYyYHO-HUCCIIEI0BATENILCKOM paboToii;
— TEOPETUYECKHE MOJIOKEHHSI, COBDEMEHHBIE TEHICHIIMH U TIPOOIeMbl B 00JaCTH CHHTE3a U
NPUMEHEHHS IOJMMEPOB, B TOM YHUCIIE B METUKO-OMOIOIMYECKOT0 Ha3HAUCHMS,
— TpeOOBaHUs K MPEICTABICHUIO PE3yJIbTaTOB HAyYHOT'O MCCIIEAOBAHMS B BUJE HAYYHOTO
oTyeTa, CTaThU WIN AOKJIAJa.
yMeTh:
—  CaMOCTOSITENIBHO  OCYILECTBJIATh  HANpPaBJIECHHBIM  IMOUCK  MEPCHEKTHUBHBIX
HaNpaBJICHUI HAayYHBIX HMCCIEIOBAHUH, 0OOCHOBBIBATH AKTYaJbHOCTb, TEOPETUUYECKYIO U
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NPaKTUYECKYI0 3HAYMMOCTh MPOOJIEMBI, MPOBOAUTH AKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS,

CaMOCTOSITENILHO aHAJIM3UPOBATh U UHTEPIIPETUPOBATH IOITYYEHHbIE PE3YJIbTATHI;

—  OCYLIECTBISITH MOMCK, 00pa0OTKY M aHAJIM3 HAyYHO-TEXHUYECKOH MH(pOpMaluu 1o

npoHI0 BBHIMONHAEMOW pabOThl, B TOM UYHCIE C TPUMEHEHHEM COBPEMEHHBIX

TEXHOJIOTHIA;

—  paboTaTh Ha COBPEMEHHBIX NMPHUOOpaX, OPraHU30BBIBATH MIPOBEICHNUE HIKCIICPUMEHTOB

U MCTIBITAaHUH, IPOBOIUTH UX 00pabOTKY M aHAIM3UPOBAThH PE3yIbTaThI;

—  paspabaTbIBaTh IUJIAHBI M IPOTPAMMBbI IPOBEJICHNUS HAYYHBIX UCCIIETOBAHHMA.
BJIAJETh:

—  METOJOJIOTHEH MPOBEJCHUS HAyYHO-UCCIIEJOBATENBCKUX paboT;

—  HaBBIKAMHU IPOBEICHUS CAMOCTOSTEIPHONW HAay4HO-MCCIIEAOBATENLCKOW pPabOThl U

BCECTOPOHHETO aHAJIN3a MOJYUYEHHBIX HAYUHBIX PE3YJIbTATOB;

—  CIOCOOHOCTBIO peIIaTh IOCTaBJIEHHBbIC 3a7aydl M (OPMYyJIUPOBATH HX, HCIONB3YS

YMEHUS ¥ HaBbIKH B OPTaHU3aLMU HAyYHO-UCCIIEA0BATEICKUX U TEXHOJIOTUYECKHUX paboT;

—  HaBbIKAMU KPUTHUYECKOTO aHaJIM3a HAyYHO-TEXHUYECKOM JIUTEpaTypbl  Jid

KOPPEKTHOI MHTEpPHpPETAaluu pPe3yJIbTaTOB IPOBEIEHHBIX HAyYHO-UCCIIEI0BATEIbCKUX

pabor.

Iloozomosums u npedcmasums K 3aujume Hay4HO-UCCIEN0BATENIbCKY0 padoty (HUP),
BBIIIOJTHEHHYI0O Ha COBPEMEHHOM YPOBHE pa3BUTHUS HAayKH U TEXHUKH U COOTBETCTBYIOIIYIO
BbIOpaHHOMY HAIpPaBJICHUIO MOATOTOBKU U Mporpamme oO0ydeHus. B mpeacTaBieHHOM K 3amure
HUP nomkHbI MOMYyYUTh DPAa3BUTHE 3HAHMA M HABBIKHM, IOJIYYECHHBIE OOYYarOIIUMCS MpH
OCBOEHHUH IPOrpaMMbl MarucTpaTypbl, B TOM YHUCJIE NPU U3YyUYEHUHM CHELUAIBHBIX IUCLUIUINH.
IIpencraBnennas k 3ammre HUP nomxHa copep:kaTb OCHOBHBIE TEOPETHYECKUE IIOJIOKEHHS,
HKCIEPUMEHTAIbHbIE PE3YJIbTAThI, MPAKTUYECKUE JOCTHKEHHS U BBIBOJBI U3 PaOOTHI.

3 Kpartkoe conep:xkanmne nucuuniaunbl «IIpousBoacreennas npakruka: HUP»

Pa3nea 1. Bei0op n akTyaau3anus TeMbl HAYYHOT0 MCCJIeI0BAHUS

BriOop TeMBl Hay4YHO-HMCCIIEOBATENBCKOM pabOThl M COCTaBICHHE €€ IMPOTPAMMBI.
Omnpenenenue 3a1a4 Hay4yHO-HCCIEIOBATEIbCKONW pabOTHl ¢ MPUBJICYCHHEM aHajM3a JaHHBIX
HAY4YHOH JIUTepaTypbl. BIOOp METOMOIOTMN MPOBEICHHS HAyYHO-UCCIEA0BATEIBCKOW padOThI.
BrinonHenue nepBUYHBIX SKCIIEPUMEHTOB C LIEJIbIO TPOBEPKH 001IIei KOHIETUU paboThI.

Pa3nea 2. BolnosiHeHHe HAYYHO-HCCJIE0BATENbCKOI padoThl (IKCIIePUMEHTAJIbHAS
padoTa M HHTEPNPETANMSA MOJYYeHHBIX Pe3yJIbTATOB)

BrinonHenne Hay4yHO-MCCIEIOBATEIbCKOW PabOThl C Y4E€TOM €€ IMpOorpaMMbl, LEIH U
3aa4: [POBEJIEHUE COOTBETCTBYIOUIMX OJKCIEPUMEHTOB, HWHTEPIPETALMS  IOJYyUYEHHBIX
pE3yJIbTaTOB.

Pasnen 3. BbinosiHeHHe HAay4YHO-HCC/IeI0BATENbCKOH PpadoThl (0000ImIEHHE
MOJIy4eHHBIX Pe3yJ1bTATOB U (pOpMYJIMpPOBaHUE BHIBOJAOB)

[TpoBeneHne Hay4yHO-HMCCIEIOBATEIBCKONW pabOTHI ¢ YYETOM €€ MporpamMMbl, Ienedl u
3aja4, Ui JIOTIOMHEHMs pPEe3y/lbTaToB, TOJNYYEHHBIX B pazzaene 2, o0oOmeHus u
(bopMyIHpOBaHUS BBIBOIOB.

Pa3znen 4. OTueT N0 HAy4YHO-UCCIEI0BATEIbCKOM padoTe

[TonroToBka oTYeTa B YCTAaHOBJICGHHOW HAy4yHBIM pyKOBOAHUTEIeM (opme: noKiana,
MPe3eHTAIMH, THCbMEHHOT'0 OTYETa M0 HAYyYHO-HUCCIIEI0BATENILCKOM pabdoTe.

4 Oobem qucnuninnsbl «IIponsBoacreennas npakruka: HUP»

o B 3aueTHBIX B akanewm.
Bunsl yueOHoit paboThI
€AMHHLIAX yacax
OO0mas Tpy10€eMKOCTh M CHUIIIUHBI N0 42,0 1512
y4eOHOMY IIaHy
AyIMTOpHBIC 3AHATHS: 19,36 697
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KonrakTtHas paboTa ¢ npenojaBaTeiem 19,36 697
CamocrositenbHas padora (CP): 21,64 779
CaMocCTOsATEIbHOE OCBOEHUE 3HAHUI, YMEHUI U 21,64 779
HaBBbIKOB 110 nporpamme HHUP
Buja koHTpOJIA: 3a4eT ¢ OLEHKOH
1,2,3 CeMCC"ll“)pbl), 3K3aMeH (4 cemecTp) 1 Jkzamen (36)
B ToM ymcJiie mo cemecTpam:
1 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 9,0 324
AyIMTOpHBIC 3AHATHS: 4,25 153
KonrakTtHas paboTa ¢ npenojaBaTeiem 4,25 153
CamocrositenbHas padora (CP): 4,75 171
CamocTrosiTeIbHOE OCBOCHUE 3HAHUHM, YMEHUH U 4,75 171
HaBBbIKOB 110 nporpamme HUP
Buja konTpoJsi: 3auer / 3k3aMeH 3ayeT ¢ OLEHKOI1
2 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 6,0 216
AyIMTOpHBIC 3AHATHS: 2,83 102
KonraktHas paboTa ¢ npenojaBaTeiem 2,83 102
CamocrositesbHas padora (CP): 3,17 114
CamocrosiTeIbHOE OCBOCHUE 3HAHUHM, YMEHHUM U 3,17 114
HaBbIKOB 110 IIporpamme HNUP
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyeT ¢ OLEeHKOI1
3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 9,0 324
AyIMTOpHBIC 3AHATHS: 4,25 153
KonraktHas paboTa ¢ npenojaBaTeiem 4,25 153
CamocrositesnbHas padora (CP): 4,75 171
CamocrosiTeIbHOE OCBOCHUE 3HAHUM, YMEHUU U 4,75 171
HaBBbIKOB 110 nporpamme HHUP
Buj koHTpOsISA: 3a4eT / IK3aMeH 3a4er ¢ oneHkoi
4 cemectp
O0mas TpyA0eMKOCTh B CeMecTpe 18,0 648
AyIMTOpHBIEC 3aAHATHS: 8,03 289
KonraktHas paboTa ¢ npenojaBaTeiem 8,03 289
CamocrositesbHas padora (CP): 8,97 323
CaMocCTOsATEIbHOE OCBOEHUE 3HAHUI, YMEHUI U 8,97 323
HaBbIKOB 110 Iiporpamme HUP
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (36)

Bunsl yueOHoi paboTh

B 3aueTHBIX

B actpoHoM.

eIMHUIIAX qacax
OO0mas Tpy10€eMKOCTb M CHUIIIUHBI N0 42,0 1134
y4eOHOMY IJIaHy
AyIMTOpHBIC 3AHATHS: 19,36 522,75
KonraktHas paboTa ¢ npenojaBaTeiem 19,36 522,75
CamocrositenbHas padora (CP): 21,64 584,25
CamocrosiTeIbHOE OCBOCHUE 3HAHUHM, YMEHUH U 21,64 584,25

HaBBbIKOB 110 Iporpamme HHUP
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Bua KoHTpOJIA: 32a4eT ¢ OLeHKOM 1 Ik3ameH (27)
(1, 2, 3 cemecTpsnl), 3K3aMeH (4 cemecTp)
B Tom uymciie mo cemecTpam:
1 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 9,0 243
AyAUTOpPHBIE 3aHATHSA: 4,25 114,75
KonrakTtHas paboTa ¢ npenojaBaTeiem 4,25 114,75
CamocrositesbHas padora (CP): 4,75 128,25
CamocrosiTeIbHOE OCBOCHUE 3HAHUM, YMEHHUM U 4,75 128,25
HaBbIKOB 110 niporpamme HUP
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyeT ¢ OLeHKOI
2 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 6,0 162
AyIMTOpHBIC 3AHATHS: 2,83 76,5
KonraktHas paboTa ¢ npenojaBaTeiem 2,83 76,5
CamocrositesnbHas padora (CP): 3,17 85,5
CamocrosiTeIbHOE OCBOCHUE 3HAHUHM, YMEHUH U 3,17 85,5
HaBBbIKOB 110 Iporpamme HHUP
Buja konTpoJsi: 3auer / 3k3aMeH 3aueT ¢ OLEeHKOIi
3 cemecTp
O0mas TpyA0eMKOCTh B CeMecTpe 9,0 243
AyAUTOpPHBIE 3aHATHS: 4,25 114,75
KonrakTtHas paboTa ¢ npenojaBaTeiem 4,25 114,75
CamocrositesbHas padora (CP): 4,75 128,25
CamocrosiTeIbHOE OCBOCHUE 3HAHUHM, YMEHHUH U 4,75 128,25
HaBbIKOB 110 Iiporpamme HHUP
Buja konTpoJsi: 3auer / 3k3aMeH 3aueT ¢ OLEeHKOI
4 cemectp
O0masi TpyA0eMKOCTh B CeMecTpe 18,0 486
AyIMTOpHBIE 3AHATHS: 8,03 216,75
KonrakrtHas paboTa ¢ npenojaBaTeiem 8,03 216,75
CamocrositenbHas padora (CP): 8,97 242,25
CamocrosiTeTIbHOE OCBOCHUE 3HAHUHM, YMEHHUU U 8,97 242,25
HaBBbIKOB 110 Iiporpamme HUP
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (27)

4.7. AnHoTanus padoyeii NpOrpaMMbl rocy1apCcTBeHHAsi HNTOrOBasi aTTecTAlMs
(«3amuTa BHINYCKHONH KBAJM(PHUKANMOHHOI padoThl, BK/IIOYasi NOATOTOBKY K
3ammTe M npoueaypy samurten) (b3.5.01)

1. Heabw rocyIapCTBEHHOM  UTOTOBOM  aTTecTallMy  (3allMTa  BBITYCKHOU
KBAJTM(HUKAIIMOHHON pabOTHl, BKJIIOYasl MOATOTOBKY K 3aIIUTE U MPOLENypPY 3alUTHI) SABISCTCS
O00BEKTHBHAs OIICHKA YPOBHsI C(HOPMHUPOBAHHOCTU OOLIEKYIBTYPHBIX, 001IeNPO(ecCHOHATBHBIX
U Tpo(ecCHOHANBHBIX KOMIIETEHIIMHA BBIMMYCKHUKA YHUBEPCUTETa, €ro TOTOBHOCTH K
BBITOJIHEHUIO MPO(EeCCHOHANBHBIX 3a/1a4.

2. B pesyabraTre OCBOCHHMS [JMCHMILIMHBI O0y4YalUIMiicCA MO HporpamMmme
MATHCTPATYPHI A0JIKEeH 00/1a1aTh CIeAYIIIUMHU:
00WeKYIbIMY PHBIMU KOMNEMEeHYUAMU.

—  CcIoCOOHOCTHIO K a0CTPaKTHOMY MBIIIUICHHIO, aHanu3y, cuaTe3y (OK-1);
—  TOTOBHOCTBIO JIEHICTBOBaTh B HECTAHJAPTHBIX CUTYallUsX, HECTH COLMAIBHYIO U 3TUYECKYIO
OTBETCTBEHHOCTH 3a NpuHsAThIE peieHus (OK-2);
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TOTOBHOCTBIO K CAMOPa3BUTHUIO, CAMOPEATIM3ALINH, UCIIOIb30BAaHUIO TBOPUECKOTO MOTEHIINAIA
(OK-3);

CIOCOOHOCTBIO ~ COBEpIICHCTBOBaTh W pa3BUBaTb  CBOM  HMHTEIUICKTYyalbHBIA U
OOIIEKYIbTYPHBI YPOBEHb, IMOJYYaTh 3HAHUS B OOJIACTM COBPEMEHHBIX HpOOJIEM HayKH,
TEXHUKH U TEXHOJIOTUH, TYMAaHUTAPHBIX, COLMAIBHBIX U SKOHOMHUYECKUX Hayk (OK-4);
CIOCOOHOCTBIO K MPO(ECCHOHATIBHOMY pPOCTY, K CaMOCTOSITEIBHOMY OOYYEHHIO HOBBIM
METO/IaM MCCIICIOBAHUS, K MU3MEHEHUIO HAYYHOTO M HAYYHO-TIPOM3BOICTBEHHOTO IMPOQHIL
cBoeit nmpodeccuonansHoi aesrensHoct (OK-5);

CIOCOOHOCTBIO B YCTHOM M NHCBMEHHOW pedn CBOOOJHO IIOJIb30BAThCA PYCCKUM U
MHOCTPAaHHBIM SI3bIKaMH KaK CpecTBOM JsienioBoro odmienus (OK-6);

CIOCOOHOCTBIO Ha TMPAaKTUKE HCIOJb30BaTh YMEHHS U HaBBIKK B  OpraHU3aluu
UCCIIeIOBATENIbCKUX U IIPOEKTHBIX paboT, B ynpasieHHH KouieKTHBoM (OK-7);
CIOCOOHOCTBIO HAXOAWUTh TBOPUECKHE PEIICHUsS] COLMAIBHBIX M MPO(PECCHOHATBHBIX 3a/1ad,
TOTOBHOCTBIO K ITPUHATHUIO HECTaHAApTHBIX pemieHuit (OK-8);

CIOCOOHOCTBIO € TOMOIIBI0 HH(POPMAIIMOHHBIX TEXHOJOTUH K CaMOCTOSTEILHOMY
NPUOOPETEHUIO U UCTIONB30BAHUIO B PAKTHUECKOM JEATEIIFHOCTH HOBBIX 3HAHUI U YMEHUH,
B TOM YHCJIC B 00JaCTAX 3HAHUM, HEOCPEACTBEHHO HE CBSI3aHHBIX CO c(hepoil IesTeTbHOCTH

(OK-9);

06u;enpoqbeccu0Haﬂbemu KomMnemeHyusAmMu.

TOTOBHOCTbIO K KOMMYHMKAIlMM B YCTHOH M THCbMEHHOW (opMax Ha pYyCCKOM U
MHOCTPAHHOM SI3bIKaX IS pelieHns 3a/1a4 npodeccronanbHoit aesrensHoctu (OITK-1);
TOTOBHOCTBIO PYKOBOJHTH KOJUIEKTUBOM B cdepe cBoeil mpodhecCHOHANbHON JesITeIbHOCTH,
TOJICPAHTHO BOCIIPUHUMAsl COLMANIbHBIC, YTHUYECKUE, KOH(ECCHOHAJIBbHbIE U KYJBTYPHBIC
pazmuuus (OI1K-2);

CIOCOOHOCTBIO K MNPO(ECCHOHATBHOM SKCIUTyaTallid COBPEMEHHOTO OOOpYAOBaHUS U
puOOPOB B COOTBETCTBUM C HampasiieHueM u npoduiem moaroroBku (OITK-3);
TOTOBHOCTBIO K MCIIOJIb30BAaHUIO METO/I0B MaTeéMaTHUECKOr0 MOJEIMPOBAHUS MaTEpUAIIOB U
TEXHOJIOTUYECKUX MPOLIECCOB, K TEOPETUYECKOMY AHAIM3Y U IKCIIEPUMEHTAIBHOM MPOBEPKE
teopernueckux runores (OI1K-4);

TOTOBHOCTBIO K 3aIIUTE€ OOBEKTOB MHTEIUIEKTYIHONH COOCTBEHHOCTH M KOMMEpPLUATN3ANN
npaB Ha 00BEKTHl HHTEIUIEKTYyanbHoU coocTBeHHoCTH (OIIK-5);

l’lqubéCCUOHCUZbelMM Komnemernyusimu, Ccoomeemcmeyrouumu sUOaM nqub€CCI/lOHClJZbHOIZ
Oeﬂmeﬂbﬂocmu, HAa Komopbsle OpueHmuposana npocpamvma vazucmpamypaol.

CIOCOOHOCTBIO ~ OpPTraHM30BBIBATH  CAMOCTOATENBHYIO W KOJUIGKTUBHYIO  HAay4HO-
HCCIIeIOBAaTEeNbCKYI0 padoTy, pa3pabarhiBaTh IUIAHBI W MPOIPAMMBI MPOBEACHUS HAYUHBIX
UCCIIeIOBAaHUM U TEXHUYECKUX pa3paboToK, pa3padaTeiBaTh 3afanus i ucnonnurenen (ITK-
1);

TOTOBHOCTBIO K TIOMCKY, OOpabOTKe, aHalM3y M CHUCTEMAaTU3allMd HAyYHO-TEXHHUUYECKON
uH(pOpPMAIMHU 10 TeMe UCCIIeI0BaHMsI, BBIOOPY METOAMK U cpecTB pemeHus 3aaaun (I1K-2);
CIOCOOHOCTBIO HCIIOJIB30BATh COBPEMEHHBIE IMPUOOPHI M  METOJMKH, OpPTraHH30BBIBATH
NPOBEJCHNE HKCIIEPUMEHTOB M HUCHBITAHUH, MIPOBOAUTH UX OOPaOOTKY M aHAJIM3HPOBATH MX
pesyabTatsl (I1K-3).

a TaKxKe:

3name:

NPUHIMIBL ¥ TOPSIIOK MOCTAHOBKM W (POPMYJIMPOBAHUS 3a7ay HAYYHBIX HMCCIICAOBAaHUN Ha
OCHOBE pe3yJIbTaTOB MOMCKa, 00pabOTKU M aHaJIM3a HAYYHO-TEXHUYECKOM HH(popMarmy;
(U3UKO-XUMHYECKHE OCHOBBI CHHTE3a IOJIMMEPOB MEIUKO-OMOJIOTMYECKOr0 Ha3HA4YeHUS,
METO/Ibl UX MCCIIEOBAaHNS M HAPaBJICHUs IPUMEHEHHUS;

NpaBuiia M MOPSAAOK MOJATOTOBKH HAyYHO-TEXHHUYECKHX OTYETOB, AHATUTHUECKHX 0030pOB U
CIpPaBOK, TPeOOBaHUS K MPEICTABICHUIO PE3yJIbTATOB MPOBEACHHOIO MCCIEIOBAaHHS B BHJIE
HAY4HOTO OTYEeTa, CTAThU WJIH JOKJIa/a;

MPUEMBI 3aLIUTHl HHTEJUIEKTYaJIbHOM COOCTBEHHOCTH.
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Ymemn:

—  pa3pabaThiBaTh HOBBIE TEXHHYECKHE U TEXHOJOTMYECKUE PELICHUS HA OCHOBE PE3yJbTaTOB
HAYYHBIX UCCIICIOBAHUIL;

— Cco3JaBaTb TEOPETUYECKME  MOJENIM  TEXHOJIOTMYECKMX  IIPOLIECCOB,  MO3BOJIIOLINX
MPOTHO3MPOBATh TEXHOJOTMYECKHUE MapaMeTphbl, XapaKTEpUCTUKU armapaTrypbl U CBOICTBa
MOJTy4aeMbIX BEILECTB, MAaTEPHAIIOB M U3ICIIHIA;

—  pa3pabaThiBaTh MPOTPAMMBbl U BBIIOIHATH HAyYHbBIE UCCIIEIOBAHUSA, 0OPaOOTKY W aHAIM3 UX
pe3ynbTaToB, (POPMYINPOBATH BHIBOJBI M PEKOMEHIALINH;

—  KOOpAMHHPOBaTh pabOThl MO COIMPOBOXKICHHUIO pEATM3aLUN Pe3yIbTaToB paboThl B
IIPOU3BOJICTBE;

Bnaoemy:

—  METOJOJIOTHeH M METOJMKOW aHaiM3a, CHHTE3a W ONTHMHU3AIMU TPOIECCOB O0ECIICUCHHS
KauecTBa MWCHBITAHWH, CepTUPHUKALMK TNPOAYKUUH C T[PUMEHEHHEM IpPOOJIEeMHO-
OPHEHTHPOBAHHBIX METOJIOB;

—  HaBbIKaMHU palOTHl B KOJUIEKTUBE, TUIAHUPOBAHMSA M OPTraHU3aLMHM KOJUIEKTUBHBIX HAay4YHBIX
HCCJIEIOBaHHUM;

—  CIIOCOOHOCTBIO peIaTh MOCTABICHHBIE 33/1a41, UCIIONIB3YsI YMEHHS U HAaBBIKU B OPTraHU3aLlUH
HAY4HO-UCCIIEI0BATEICKUX U TEXHOJIIOTHYECKHUX padoT.

3. Kpartkoe coaepxkaHue «3amuMTa BBINYCKHOH KBAaJM(PUKANMOHHON padoThI,
BKJII0OYasl MOATOTOBKY K 3allIUTe U NPOLEAYPY 3aLUTHI»:

I'ocynapcTBeHHass UTOrOBasi arTecTalus OO0y4yaroMIMXCsS MO MPOrpaMMe MarucTpaTypsl
NPOBOJIUTCS B (popMe 3aIuTHl BHITYCKHOM KBanudukannoHHoil padorsl (BKP) — maructepckoii
muccepranun. ['ocynapcTBeHHass uToroBasi arrectauus B ¢opme 3amutsl BKP mpoxoautr B 4
ceMmecTpe Ha 0a3e 3HAHMI, MMOJYYEHHBIX CTYJIEHTAMHU MPHU U3YUYCHUHU IMCLUIUIMH HaApaBICHUS
18.04.01 — Xumuueckasi TEXHOJIOTUSI.

l'ocynapcTBeHHass WTOroOBas — aTTeCTAllMs] MarucTpoB —  3all[UTa  BBITYCKHOM
KBAJTM(PHUKAIIMOHHON pabOTHI MPOBOAUTCS TOCYAAPCTBEHHOM YK3aMEHAIIMOHHONH KOMUCCHEH.

Kontpons 3Hanuii o0yuaromuxcs, nonydeHHbIX npu ocBoeHun OOII, ocymecTBusieTcs
nyTeM nposeaeHus 3auuTbl BKP 1 nprcBoeHns KBamupuKauu «MarucTpy.

4. O0bem <«3ammTbHl BBIIYCKHOH KBATH(UKALMOHHOH PpadoThl, BKJIYAS
MOArOTOBKY K 3alllUTe U NPOLEAYPY 3alIUThI»:

[Tporpamma oTHOCHTCS K 6a30BOi yacT yueOHOro miaHa, k 010Ky 3 «['ocymapcTBeHHas
WUTOTOBAsI aTTECTAIUs» U pacCUMTaHa Ha COCPEIOTOUEHHOE MPOXOKaeHHe B 4 cemectpe (2 Kypc)
ob0yuyenus B ooveme 216 u (6 3ET). IIporpamma mpeamonaraer, 4ro 0oOydaromuecs HMEIOT
TEOPETUYECKYI0O M NPAKTUYECKYI0 TIOATOTOBKY B 00JacTH XUMHM M TEXHOJOTHH
BBICOKOMOJICKYJISIDHBIX COCAMHEHUH W MPUMEHEHHsS IOJIMMEPOB B MEAUKO-OMOJIOTHYECKUX
o0acTsX.

. Bcero
5. Bunsl yueOHOIi paboThI B sa1. o1 B axar qacax
OO0uas TpyA10eMKOCTh 1O
6 216
y4eOHOMY IJIaHy
CamocrositesbHas padora (CP): 6 216
Brimonnenue, Hanvcanue u
opopmnenune BKP 6 216
Buja xourpoas: 3amura BKP 3amura BKP
Bunsl yueOHoi paboThI Beero
B 3au. en. B actponom. yacax
O0uas Tpy10eMKOCTh 1O 6 162
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y4eOHOMY IIaHy

CamocrositesnbHas padora (CP): 6 162
Brinonnenue, HanmucaHue U 162
odopmienne BKP 6

Bua xoutpodas: 3amura BKP 3amurta BKP

5.7. ®akyabTaTHBBI
AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIMHBI
«IIpodeccnonaibHO-opueHTHPOBaHHBINH nepeson» (PT/.B.01)
1. Ieap AuCHMIIMHBI — TpuoOpereHHe OOydyarOIMMUCS O0OIIe, KOMMYHMKAaTHBHOM M
npodeccuoHaIbHON KOMIIETCHIIMM, YPOBEHb KOTOPBIX HA OTIEIBHBIX JTalax SA3bIKOBOM
MOJATOTOBKH  TTO3BOJIET BBINOJHATH Pa3IMyHbIe BHJIBI IPOPECCHOHATBHO OPUEHTHUPOBAHHOTO
[IepeBoia B IIPOU3BOJACTBEHHOM M HAyYHOM [JEATEIbHOCTH.
2. B pe3yabrare u3y4YeHHs AUCHHUILVIMHBI O00y4YalOIIMiicsi 1O Nporpamme
MATHCTPATYPHI HOJIKeH:
Obaaoams cnenyromumu oomekynsTypHabiMu (OK), obmenpodeccuonansubivu (OIK) u
npodeccuonansubivu (I1K) komneTeHIUsIMH:

— FOTOBHOCTBIO K CaMOPa3BUTHIO, CAaMOPEaIN3alliH, UCIIOJIb30BAHUIO TBOPUECKOIO
noteHuana (OK-3);

— COCOOHOCTHIO K TPO(ECCHOHATBHOMY POCTY, K CAMOCTOSITEIbHOMY O0yUYEHHIO HOBBIM
METOaM UCCIICOBAHMS, K N3BMEHEHHUIO HAyYHOTO ¥ HAyYHO-IIPOU3BOJICTBEHHOTO MPO(UIIS
cBoelt mpodeccuonanbhoit nesrenbaoctu (OK-5);

— CHIOCOOHOCTBIO B YCTHOM M MUCHMEHHOM PeYd CBOOOIHO MOJIb30BATHCS PYCCKUM H
MHOCTPAaHHBIM SI3bIKAMH KaK CpeJCTBOM jenoBoro oomenus (OK-6);

— TOTOBHOCTBIO K KOMMYHHUKAIIMH B YCTHOM U MMCbMEHHON ()OpMax Ha PYyCCKOM U
MHOCTPAaHHOM SI3bIKaxX JJIS pelieHus 3a1a4 npogpeccruonansHoi aearensuoctu (OIIK-1);

— TOTOBHOCTBIO PYKOBOJWUTH KOJJIGKTHBOM B cepe cBoelt mnpodeccrnoHaIbHOI
NesITeIbHOCTH, TOJIEPAHTHO BOCTIPUHUMAsI COLMANIbHBIC, 3THUYECKUE, KOH(PECCHOHATIbHBIE U
KyabTypHble pasnnuus (OIIK-2).

— TOTOBHOCTb K IOHUCKY, 00paboTKe, aHAIM3y M CHCTEeMAaTH3allMd HAyYHO-TEXHUYECKOU
MH(OPMAIMHK IO TEME UCCIIeI0BaHMs, BRIOOPY METOAMK U cpeacTB perieHus 3anaun (I11K-2);
3nams:

— OCHOBHBIE CITOCOOBI IOCTH)KEHUS SKBUBAJICHTHOCTH B TIEPEBO/IE;

— OCHOBHBIE NIPUEMBI IIEPEBOJIA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIHH S13bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE JJIsl BBIITOJHEHUS NIEPEBO/Ia KOJTUYECTBO JIEKCUYECKUX eIUHUIL, ()Pa3e0I0TU3MOB,
B TOM YHCJIE COLIMATIBHBIX TEPMUHOB M IMHTBOCTPAHOBEAUECKHUX pEaIHii;

ymemn:

— IIPUMEHSTh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYULIECTBJIATH IMCbMEHHBIN NIEPEBOJ] C COOIIOIEHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
COOJIIFOICHHEM TPAMMATHYECKUX, CHHTAKCUYECKUX M CTHIIMCTHYECKUX HOPM;

— 0(pOPMIIATH TEKCT MEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYILIECTBIISATH MIEPEBO/] C COOIOIEHUEM HOPM JICKCHUECKOM SKBUBAJIEHTHOCTH, COOIIOIEHIEM
IrpaMMaTH4YECKNX, CHHTAKCUYECKUX U CTUIIMCTUUECKUX HOPM TEKCTa MIEPEBOJA U TEMITOPATIbHBIX
XapaKTEPUCTHK UCXOJHOTO TEKCTA;

enademn:

— METOJMKOH MpeanepeBoIYeCKOT0 aHaJIM3a TEKCTa, CIOCOOCTBYIONIEH TOYHOMY BOCIIPHSTHIO
HCXOJHOTO BBICKA3bIBAHUS;

— METOJMKOM TOATrOTOBKM K BBHIMOJHEHUIO IEPEeBOAA, BKIIOYAs IMOMCK HHPOpPMALUU B
CIPaBOYHOH, CIIELIMATIbHON JIUTEPATYPE U KOMIIBIOTEPHBIX CETAX;

— OCHOBAaMHU CUCTEMBI COKPAILIIEHHON NIEPEBOJUECKON 3allMCH IPU BHINOJIHEHUH [IEPEBOIA;
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— OCHOBHOM MHOSI3bIYHON TEPMHUHOJIOTHEN CIIELIUAIIBHOCTH,

— OCHOBaMH peeprpoBaHUs M1 AHHOTUPOBAHUS JTUTEPATYPHI MO CHEIMATBHOCTH.

3. Kparkoe conepxxanue JMCUMILIAHBI:

Beenenue. Ilpeamer u posib mepeBosa B COBpeMEeHHOM oO1iecTBe. Pa3nuunbie BUIBI IEpeBoa.
3amaun ¥ MECTO Kypca B IMMOATOTOBKE 0akanaBpa TEXHUKU U TEXHOJIOTHH.

1.1. CpaBHEHME NTOpsAJIKA CIIOB B aHIVIMHCKOM M pyCcCKOM IpennoxkeHusx. IlepeBon npocrtoro
MIOBECTBOBATEIBHOTO MPEITI0KEHUS HACTOSILET0, Oy IyIIero U MPOIIEAIer0 BPEMEHH.
OcoOeHHOCTH TepeBOAa BOIMPOCUTEIBHBIX M OTPULATENBHBIX MPEAJIOKEHHH B Pa3IUYHBIX
BpEMEHaX.

1.2 TlepeBox mpemnoxenuit Bo BpemeHax Indefinite, Continuous. Urenue u nepeBoa o Teme
"Xumus".

2.1. IlepeBon npeuioxkeHuit Bo BpemeHax rpymnn Perfect, Perfect
Continuous (yTBepIUTEIbHBIC, BONPOCHTEIbHbIE M OTpHUIaTenbHble (Gopmbl). OcobeHHocTH
yNoTpeOIeHUS BCIOMOTATENIbHBIX IJ1arojoB.

2.2 IlepeBox cTpanarenbHOro 3ajnora. TpyaHble ciaydyau epeBoia CTPaJaTeIbHOTO 3aj10ra.
Urenne u mepeBoa TekcToB no TeMe "'Hayka m HayuHble MeTOnbl"'. AKTMBH3ALMS JIEKCUKU
IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa NMpUAATOUHBIX MPETIOKEHUN.

[IpunaroyHble noAJIeKAILIKE.

[IpunarouyHble ckazyeMble.

IIpunarounble onpeneIUTEIbHBIE.

[TpunaTtounsie 0OCTOATENBCTBEHHBIE, TPUAATOUYHBIE JOMIOTHUTEIbHBIE.

2.4. Tunsl yCIOBHBIX MPEIOKEHUH, TPaBUiIa 1 0COOEHHOCTH UX MEPEBOAA.

[IpakTrka nepeBosa Ha MpUMeEpax TeKCToB o Xumuu, /]. M. Menoeneese, nayke u mexnoniocuu.
2.5. IlepeBoa NpenoKeHUH ¢ y4eTOM MpaBuja corjacoBanus BpeMeH. IIpsMas u kocBeHHas
peub.

2.6. PaznuuHble BapuaHThI IEPEBOA CYIIECTBUTEIBHOIO B IIPEATIOKEHUH.

2.7. MopganbeHbI€ TJIaroiibl 1 0COOCHHOCTH MX TIEPEBOA.

Pa3BuTne HaBbIKOB nIepeBoAa 1o TeMme "Hayka 3aBTpaiHero aus".

2.8. CnenmanbHas TepMuHoONIOTHs 110 Teme "Jlabopatopus".

2.9. Cokpamenusi. OcCOOEHHOCTH UX TiepeBoa. Pa3BuTHe HaBBIKOB TIEPEBOIa HA TIPHUMEPE
TekcToB 1o Teme "JlabopaTopusi, ”3BMEpeHus: B XuMuu'.

3.1. Henmunbie (hopMBbI Tarona.

WNudunutus (HeonpenaeneHHas ¢popma riarosa). Pons HMHQUHUTHBA B IPEJIOKEHUU U BapUAHTHI
[epeBoia Ha pyCCKUM A3bIK. IIpryacTus u repyHau.

3.2. VHpuHUTHBHBIE 0OOPOTHI.

O6opot nonosHeHue ¢ UHGUHUTUBOM. BapraHThl epeBoia Ha pyccKuil si3bIK. TepMuHONOTHS
110 TeMe "COBpEMEHHBIE TEXHOJIOTHH'".

3.3. OGoport noexaniee ¢ MHQUHUTHBOM. Pa3nnyHble BaprHaHThl IEpEeBOIa.

TepmuHnosorus o reMe "XuMuueckas TEXHOIOTHS .

3.4. [lepeBo mpUYACTHBIX OOOPOTOB.

AGcomoTHBIM puyacTHEIH OO0POT U BapUAHTHI IEPEBO/IA.

Pa3BuTHe HaBBIKOB NIEpeBOa 10 TeMe "XuMuUeckasi TeXHOJIorus" .
4. O0beM yueOHOH TUCHHUIIMHBI

Bun yueGHO# paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX gacax
OO0mas Tpy10eMKOCTb 1M CHUIITTHHBI 2 72
10 y4eO0HOMY INIAHY
AyIMTOpPHBIE 3aHATHS 0,94 34
Jlexuun (Jlek) - -
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[Ipaktuueckue 3ausarus (I113) 1,06 38

CamocrositesbHas padora (CP): 1,06 38
Bua uTOroBOro KOHTpOJIs: 3a4eT
JK3aMeH/3a4er
Bun yue6HO# paboThI B 3auetHpix | B actpoHOM.
€IMHULIAX gacax
OO0mas Tpy10eMKOCTb 1M CHUIITTHHBI 2 54
1o y4e0HOMY ILIAHY
AyIMTOpHBIE 3aHATHS 0,94 25,5
Jlexuun (Jlek) - -
[Ipaktuueckue 3ausarus (I113) 1,06 25,5
CamocrositesbHas padora (CP): 1,06 28,5
Bua uTOroBOro KOHTpoOJIs: 3a4eT
JK3aMeH/3a4er

AHHOTaNuUs y4eOHOH MPOrpaMMbl JUCHUNIMHBI
«CoumoJiorus U NCUX0J0rusi npodeccuonaibHoii AeareabnocTn» (OTA.B.02)

1. Heap aucuumimHbl — GOPMUPOBAHHE COIMAIBHO OTBETCTBEHHOW JIMYHOCTH, CIIOCOOHOM
OCYIIECTBIISATh KPUTUUECKUN aHAJIN3 MPOOJIEMHBIX CUTYaIUil, BEIpadaThIBaTh KOHCTPYKTHBHYIO
CTpaTeruio JCWCTBUI, OPraHU30BHIBATh M PYKOBOIAMTH pabOTON KOJIJIEKTHBA, B TOM 4YHCJE B
IpoIecce MEKKYJIbTYPHOTO B3aUMOJICHCTBHSA, pe(hJIeKCHPOBATh CBOE MOBEICHHE, BBICTPAUBATh U
peanu30BBIBAaTh CTPATETUIO MPOPECCUOHATBHOTO PAa3BUTHSI.

2 B pe3yabTare HM3y4eHUsl AMCHMILIMHBI O0Y4YAIOUIUICA 1O NPOrpaMMe MarucTpaTypbl
HOJIKeH:

Obnadoame cnenyrouumu oomekynsTypHbiMu (OK), obmenpodeccuonansupivu (OITK)
u npodeccuonanbubiMu (I1K) komnereHIusIMHE:

— CIIOCOOHOCTBIO COBEpPILICHCTBOBaTb M pa3BUBAaTh CBOW HHTEIUICEKTYyaJbHBIH U
OOIIEKyIbTYpHBI ypOBEHb, IOJydyaTh 3HAHHS B 00JACTH COBPEMEHHBIX IPOOJIEM HAYyKH,
TEXHUKHU U TEXHOJIOTUH, TYMAHUTAPHBIX, COLIMATIBHBIX U 3KOHOMHUYeCKHX Hayk (OK-4);

— TOTOBHOCTBIO PYKOBOJOUTH KOJUICKTHBOM B cdepe cBoeil mpodeccuoHamIbHON
NesITeIbHOCTH, TOJIEPAHTHO BOCIPUHUMAsS COIMAJbHbBIC, ITHUYECKHE, KOH(ECCHOHAIbHBIE H
KyabTypHble paznnuus (OIIK-2).

— CIIOCOOHOCTBIO OPraHU30BBIBATH CAMOCTOSTENIIbHYIO M KOJUJIGKTHBHYIO Hay4dHO-

UCCIIeIOBATENILCKYI0 padoTy, pa3padaThiBaTh IUIAHBI 51 IPOrpamMMBbl MIPOBEACHUS
HAYYHBIX UCCIICIOBAHUN U TEXHUYECKUX Pa3pabOTOK, pa3padaThiBaTh 3aJaHUs JJIsl UCTIOJTHHUTENICH
(ITIK-1);

Suame:

— CYIIHOCTH MPOOJIeM OpTaHU3alUK U CAMOOPTaHU3AlUU JIMYHOCTH, €€ TIOBEJICHUS B KOJUICKTHUBE
B YCIIOBUSIX NMPO(EeCCHOHAIBHON 1eATEeThHOCTH;
— METOJBbl CaMOOpPTraHW3allid W Pa3BUTHSA JIMYHOCTH, BBIPAOOTKH IENENOJaraHus U
MOTHBAIMOHHBIX YCTaHOBOK, pa3BUTHS KOMMYHHUKATUBHBIX CII0OCOOHOCTEN u
po(hecCHOHALHOTO MOBEICHUS B TPYIIIIE;
— KOH(IMKTOJOTUYECKHE aCTIEKTHI YIIPABJICHUS B OpraHU3aIIH;
— METOJUKH W3YYEHHUS COLMATBHO-TICUXOJIOTUYECKUX SIBICHUNA B cdepe yIpaBleHUS U
CaMOYTIPaBJICHUS IUYHOCTH, TPYIIIIbI, OPTaHU3ALUU.

Ymems:
— IUIAHUPOBATh M peliaTh 33Ja4d  JTUYHOCTHOTO M MPO(ECCUOHATHLHOTO PAa3BUTHS HE TOJIBKO
CBOEro, HO M YJIECHOB KOJIJICKTHBA;
— aHANU3HUPOBATh NPOOJIEMHBIC CHTyallMd HAa OCHOBE CHCTEMHOTO IIOJXO0J1a, BHIpa0aThIBATh
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CTpaTeTHIO JCUCTBHUM, MCIOIB30BATH METOBl AMATHOCTHKH KOJUIEKTMBA M CAMOJMArHOCTHKH,
CaMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCIIUTAHHUS;

— YCTaHaBJIMBaTh C KOJJIETAaMU OTHOUICHHUS, XapaKTEPHU3YIOIIHEeCcs KOHCTPYKTUBHBIM YpOBHEM
OOIIEeHUS;

— BBIpa0aTHIBaTh KOMAHJHYIO CTPATETHIO UIS JOCTHKCHMS TOCTABICHHON LENIM B PEIICHUH
npodecCHOoHANBHBIX 3a/1a4.

Bnaoemy:

— COLHMAJIbHO-TICUXOJIOTHYECKUMH TEXHOJIOTUSIMH CaMOOPTaHM3allMd M PAa3BUTHUSA JIMYHOCTH,
BBICTPaMBAHUS U PEaJH3alUU TPACKTOPHH CaMOPa3BUTHS;

— TEOPeTHMYECKUMH U NPAKTUYECKHMMU HaBbIKAMH NPEOyNpeKACHUS U pa3pelieHHs
BHYTPHJIMYHOCTHBIX, TPYIIIOBBIX U MEKKYJIbTYPHBIX KOH(IUKTOB;

— crmocobaMM MOTHBAIlMM YICHOB KOJUJIEKTHBA K JIMYHOCTHOMY M HPOQECCHOHATHLHOMY
Pa3BUTHIO;

— CITOCOOHOCTSAMHM K KOHCTPYKTHUBHOMY OOIIICHHIO B KOMaHJE, pe(IeKCUN CBOETO MOBEACHUS
U JUIEPCKHUMH KaueCTBaMH.

3. KpaTkoe cogep:kanue TUCHHUIINHBI

CoBpeMeHHOE OOIIECTBO B YCIHOBHMAX Tjo0anu3anuu M uHPOpMaTU3aUuU. THUIBI
COBPEMEHHBIX OOILECTB: OOIIECTBO PUCKA, OOIIECTBO 3HaHUS, MH(OPMAIIMOHHOE OOIIECTBO.
CoumanbHble M TICHUXOJIOTUYECKHE MOCTEeNCTBUS HH(popMaTuzanuu odmectBa. DyTypoUIOK.
Kynbrypomok. AHoMHA. AAanTaliOHHBIE KOMHMHI-CTpaTeruu. JIMYHOCTH B COBPEMEHHOM
obmectBe. Pednexcupyromuit  wHIuBHA.  UemoBek  Kak  CyOBEKT  JACSITEINHHOCTH.
CamoauarHocTiKa ¥ caMOaHaJIn3 MPOo(eCCHOHATBLHOTO Pa3BUTHSI.

O01ee noHsTHE 0 IMYHOCTU. JINUYHOCTD U ee cTpyKTypa. CaMOCO3HaHME: CaMOIIO3HAHME,
CaMOOTHOIIIEHHE, camoperyisius. OCHOBHbIE MOAXOIbl K H3YyUYEHHIO JHUYHOCTH. Pa3Butne
mrnyHocTH. ColManbHas U MCUXOJIOTUYECKas CTPYKTYpa JIMYHOCTU. L[eHHOCTHBIE OpUeHTaluu U
NPEANOYTEeHUS JIUYHOCTH JIMYHOCTD B cUCTeMe HelpepbhIBHOrO oOpazoBanus. CamooOpazoBaHue
KaK OCHOBa HENpPEephIBHOIO 00pazoBaHus. TonepaHTHOE BOCIPHUATHE COIMATIBHBIX, STHUUYECKUX,
KOH(ECCHOHATILHBIX U KYJIbTYPHBIX pa3IUuni.

ConmanbHble M TCHXOJOTHYECKHUE TEXHOJOTMH CAaMOOPTaHU3allMM W CaMOpPa3BUTHUS
auyHOCTH. TeMIepaMeHT M XapakTep B CTPYKType JMYHOCTH. [IposiBieHHe TemmepameHTa B
nestenbHocTH. CTpyKTypa M THIosiorusi xapakrepa. @opmupoBanue xapakrepa. [loctpoenue
B3aUMOJICHCTBHS C JIIOABMHU C YUYETOM UX MHAMBHIYAJbHBIX pa3nuyuil. CTpaTeruu pa3BuUTHI U
CaMOpa3BUTHs JIMYHOCTH. JIuunble mnpuopurersl. llenenosaranue. LleHHOCTM Kak OCHOBa
nenenonaranus. llenn u kmoueBbie obnmactu xku3HU. Life Managment u KU3HEHHBIC IICIH.
Smart - nenu u Haguenu. Llenb u npu3BaHHBIE 00ECIIEUUTH €€ JTOCTMIKCHHUS 3a/a4d M IIary.
Konwunr-crpareruu. MIckyccTBO yrpaBisiTh cO00ii.

KoruutuBHble mpoueccsl  JuyHOCTH. OOmas  XapakTepUCTUKAa  KOTHUTHBHBIX
(mo3HaBaTENbHBIX) MPOLECCOB JUYHOCTU. OIIyIIleHHe W BOCIPHUATHE: BHIBI, CBOMCTBA,
0COOEHHOCTH pa3BUTUS. BHHMaHue W naMATh: BHUIBI, CBOWCTBA, (QyHKUuH. Pa3Butne u
BOCIIUTAaHHE BHUMaHUSA. Bo3pacTHele M HMHIMBUAyaJIbHBIE OCOOCHHOCTH HaMATH. I[Ipuemsr
palMOHANBHOTO 3ay4yMBaHMUA. MBIIUIEHHE M ero (QopMupoBaHue. THIIONOTHS MBIIIICHUS:
¢dbopMmMBI, BHIBI, ONEpaLUU, WHAMBHAYyaJbHbIE OCOOCHHOCTH. MplnuieHne u peuyb. CrocoObl
aKTUBHM3AallMM MbIIJIeHus. BooOpaxeHue: BHUIbL, (QYHKUUH, pa3BuTue. BooOpaxeHue u
TBOpYecTBO. [IpremMsl apdexTuBHOTrO uTeHMs. TpeHHpOBKa MaMATH U BHUMAHUS.

OyHKIMOHAIBHBIE COCTOSHHS uenoBeka B Tpyae. Ctpecc u ero npodunaktrka. O61ee
MOHATHE 00 SMOLUAX U UyBCTBaX: (PYyHKIMHU, KIaccu(pUKaIMs, 0COOCHHOCTH pa3BUTHsA. CHIOCOOBI
yIpaBJIEHUS] CBOMM SMOIMOHAIBHBIM cocTossHueM. OOIiee mpejacTaBlIeHHE O  BOJIE.
[Icuxomoruueckass CTPYKTypa BOJIEBOI'O akTa. Pa3BUTHE W BOCIUTAHHWE CHJIBI  BOJIH.
@DyHKIIMOHAIBHBIE COCTOSHHS YeloBeKa B Tpyze. Peryisatopbl (yHKIMOHAJIBHBIX COCTOSHHIA.
Knaccudukanuss ~ QyHKUMOHANBHBIX  COCTOSIHHUH. IIcuxonoruyeckuii  crpecc  Kak
¢dysnkunonansHoe coctosnue. Ilcuxomnorus crpecca. I[Ipodunakruka crpecca u popmMupoBaHue
CTpECCOyCTOMYMBOCTH. MeTobl ynpaBieHus (yHKIIMOHATLHBIMU COCTOSHUSIMH.
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[cuxonmorus npodeccuonanbhoit aesrenbHocTH. YenmoBek u mpodeccusi. CTpykrypa
npodeccuoHaIbHON esTenbHOCTH. [Icuxonornuyeckre HampaBIeHUs UCCIEAOBAHMS YeIOBEKa B
CTPYKType npodeccuoHanbHON AedarenbHocTU. [IpodeccnorpadupoBanue kak METOA U3y4YEeHUS
npodecCUOHANBHON JIeITeNbHOCTH. Buabl mpodeccuorpadupoBanus. 3afaddl  MCHXOJIOTHH
npodeccuoHaNbHON  AeATeNbHOCTU. [lcuxonoruyeckue MpHU3HAKH W PETYJSTOPH  TpyJa.
ITpodeccronanbHO BaXKHbIE KaYeCTBA.

OcHOBHBIE 3Tamnbl Pa3BUTUS CyObeKTa TpyJa. UenoBeK Kak CyObeKT TpyJla: CTPyKTypa
OCHOBHBIX  KOMIIOHEHTOB.  DJTambl  pa3BUTHs ~ CyObekra  Tpyda  (mepHoauM3anus
E.A. Knmumosa). Kpusucer npodeccuonansroro cranosnenus (E.®@. 3eep). BHyTpunuaHOCTHBIH
KOH(JIMKT ¥ CIIOCOOBI €T0 pa3peiieHusl.

TpynoBas MoTHBamusi W YAOBJIETBOPEHHOCTh TpyAoM. IloTpeOHOCTH U MOTHBBI
mnuHoctd. Kiaccugukamuss norpeOHocTedl M Buabl MoTuBauuu. Mepapxust morpeGHOCTEH
(mupamupga A. Macnoy). TpynoBas MoTtuBanuss. MOTHBBI TPYyAOBOIO  IIOBEIEHUS
(B.I'. IlogmapkoB). OCHOBHBIE TE€OpUU TPYIOBOM MOTHBALIUM MU YJOBIETBOPEHHOCTH TPYAOM
(. Maxkknenang, @. Tepudepr, B. Bpym u nap.). MoTuBanus MOBeIEHHUS YEIOBEKa B
opranuzanuy. CyIIHOCTh MOTHBAallMM KakK (YHKLIMHU yTpaBieHUs B opranusauuu. llpupona
MotuBanuy. @DYHKIMKM MOTHUBOB TIIOBEACHHUS 4eJoBeKa. MOTHBalMsg U  yIpaBlICHHE.
[Icuxomoruueckue TEOPHMM MOTHBALMU B opraHuzanuu. CounuanbHO-3KOHOMHUYECKHE TEOPHH
MoTtuBaiuu. MccnegoBanust MOTUBaMU. MeETOAMKH ONpe/ieIeHns] MOTUBAIIMU K yCIIeXy.

Lenenonaranue W IUIAHUpOBaHWE B NPO(ECCHOHANBHOM  JESITEIbHOCTH.
IIcuxosornueckass cucreMa TPYAOBOU ACATENBHOCTH. MOTHBAlMOHHBIM IIPOLIECC KAK OCHOBA
esienoaranus. DTamsl JoCTKeHus 1enu. CTpyKTypa MOTHBAaLMOHHOTO Tporecca. Kpurepuu
s dexTuBHOCTH Lenenonaranus. Kiaccudukanus neneit. PazpaboTka mporpaMMel peann3aiiu
nenu. CTpaTerudeckoe iIaHupOBaHUeE.

[IpodpeccuonansHas kommyHukauusi. I[lcuxomorust oOmenusi. CoCTaBHBIE 3JIEMEHTHI
nporecca obmeHuss. OyHKIUM U BUIBI 00IIeHus. Tunbl obmeHns. XapakTepUCTUKH JTUYHOCTH,
CMOCOOCTBYIOIIME yCHEmHOCTH oOmieHus. OOMeH uHPOpManueil M KOMMYHHUKAaTHBHBIC
Oapbepbl. ABTOpHUTapHas W JAuanorndeckas komMMmyHukanus. OOIIeHHe Kak B3auMoJeicTBHE
(uHTepakuus). MeXIMYHOCTHOE BOCHPUATHE W IOCTpoeHue umumka. IIpodeccuonambHoe
obmenne. Kynprypa nenoBoro ooIeHus.

[cuxonorus xonpaukra. Kondmukr xak ocobas gopma B3aumoneiictBusa. CTpykTypa,
TMHAMUKa, QYHKIUU KOH(IMKTOB. OCHOBHBIC CTaauM pa3BUTHs KOH(GIMKTOB. Kiaccudukamnms
KOH(QUIMKTOB. OCHOBHBIE JTambl IIOMCKAa  BBIXOJAOB M3  KOH(MIMKTHOH  CHUTyalluH.
[Tpodeccuonanpuble KOHMIUKTBL. McTOYHMKM KOHQIUKTOB. KOH(IUKTOrEHHbIE JIMYHOCTH.
VYcrnoBusi  KOHCTPYKTUBHOTO — paspemieHus KOH(IMKTOB.  YmpaBieHHE  KOH(IMKTHBIMH
CUTyallussMH B KoJulekTuBe. CoIManabHBIE TEXHOJIOTUH TMPEIyNPEeKICHUS M pa3perieHus
KOH(JIMKTOB B KOMaH/I€ ¥ OpraHU3alllu.

TpynoBoit xomnextus. Ilcuxonoruss coBmecTHoro Ttpyzxa. I'pynna. KosnekTuBbl.
Opranuzauuu. Ilonstue rpynmel. Bunmsl rpymnm: ycloBHbIE W peajibHbIE, OONBIINE U MaJbIe,
NEpBUYHBIE M BTOPUYHBIC, (QOpMaidbHBIE M HepopMalbHbIE, pePEepEeHTHbIE TPYIIIbL.
[Tpodeccuonanbuble  KOIEKTHBBL. JlMHaMuka (QOpMHUpOBAaHUS KOJUICKTHBA. Jluarnoctuka
COLMANIBHBIX TPYMI. ['pynmoBas CruioueHHOCTbh. [ pynmnoBas AuHamMuka. JlesTensHOCTh KOMaH B
opranuzanuu. Counomerpus. Ilcuxonoruss coBMecTHON TpynoBoil aedrenbHocTU. IlpusHaku
rpymnmoBoro cyobekTa Tpyaa. Knaccudukanus opranuzanuii. Crioco6 opraHu3aiii COBMECTHOM
nestenbHocTH. [lcuxomorust rpynmel. CoOIMaNbHO-NICHXOJOTHYECKUE OCOOEHHOCTH Malloi
OpraHu30BaHHON rpymbl. COIMaIbHO-TICUXOJIOTMYECKHA KITMMAT TPYIIIBL.

[lcuxonmorus ympasieHus. YTpaBlieHHEe Kak COIMaibHbIN (peHomeH. CyObeKT U 0OBeKT
yhpaBieHUs. YIpaBICHUYECKUE OTHOLICHHWS KaK TpeAMET HayKd YIpaBieHUs. OTambl ee
pa3BuTHi.  YTpaBieHYecKas AedaTelnbHOCTb. OCHOBHBIE  YIpPABICHUYECKHE  KYJbTYPBIL:
XapakTepHble 4YepThl U O0COOCHHOCTU. OCHOBHBIE (DYHKIIMHM YIPABICHUECKOW IEATETBHOCTH.
CounanbHO-TICUX0JIOTHYECKOE 00ecTIedeHre YIIpaBIeHHs KOJUIEKTUBOM. YenoBeueckne pecypesl
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OpraHu3alli M yIMpaBieHYecKue npodieMbl uX 3((deKkTuBHOro ucnosib3oBaHus. IIpobGiema
YeJIoBeKa B CUCTEME YIpaBiIeHHs. JINYHOCTh U OpraHu3alysl.
4. O0beM y4eOHOH TUCHHIJIMHBI

. B 3auernbIx B akanem.
Bunast yueOHoii paboTh
eIMHUIIAX qacax

O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 2,0 72
y4eOHOMY IIaHy
AyIMTOpPHBIC 3aAHATHS: 0,94 34
Jlexuun (Jlek) 0,44 16
[TpakTuueckue 3aHsATHU 0,5 18
CamocrositesnbHas padora (CP): 1,06 38
Pedepar/noknan c npe3eHTanue 0,33 12
Jlpyrue BUbI CAMOCTOSITENILHON PabOTHI 0,73 26

Buja koHTpossi: 3auer / Ik3aMeH 3auer

Buet yueGEo# paboTs: B 3auernbIx B actponom.
eIMHUIIAX qacax

O0mas TpyA0eMKOCTb JMCIUIIIHHBI 110 2,0 54
y4eOHOMY IIaHy
AyIMTOpPHBIC 3AHATHS: 0,94 25,5
Jlexuun (Jlek) 0,44 12
[IpakTrueckue 3aHATHs 0,5 13,5
CamocrositesbHas padora (CP): 1,06 28,5
Pedepar/noknan c npe3eHTaue 0,33 9
Jlpyrue BUJbI CAMOCTOSITENIbHONW PabOTHI 0,73 19,5

Buja koHTpossi: 3auer / Ik3aMeH 3auer

5. TPEBOBAHMUA K YCJIOBUAM PEAJIN3AIIUU TPOT'PAMMBI
MATI'UCTPATYPbI
5.1. TpeGoBaHusi K KaApoBOMY 00ecre4eHUI0

KanpoBoe oGecnieueHre mporpaMMbl MarucTparypbl coorBercTByeT Tpedoanusm OI'OC BO:

- peanuzaiysi MpOrpaMMbl MarucTpaTrypbl OOECIEeYMBACTCS PYKOBOISAIIUMH U
HAYYHO-TIEJarOrn4eCKUMU paOOTHUKAaMHM YHMBEPCHUTETA, a TAKXKE JIMI[AMM, TPUBJICKAEMbIMH K
peaiu3alMM MPOrpaMMbl MAarucTpaTrypbl Ha YCIOBUSAX T'PaKIaHCKO-IIPaBOBOIO JOr0OBOpA,
KBaJTU (UKL KOTOPBIX ~ COOTBETCTBYET  KBaJU(HUKAIIMOHHBIM XapaKTepUCTHKAM,
YCTQHOBJICHHBIM B ENWHOM KBajqM(HUKAIIMOHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOIUTENCH,
CIELUANNCTOB U CIyXalmmx, pasfaen «KBanupukanuoHHBIE XapaKTEPUCTHKH JTOJHKHOCTEH
pYKOBOIUTENEH ¥ CHENHMAIMCTOB BBICHIETO MPO(ECCHOHANBHOTO M JONOJIHHUTEIBHOTO
npo¢eCcCHOHATBLHOTO 00pa3oBaHUs, YTBEPKIECHHOM IPUKA30M MunucrepcrBa
3/paBOOXpAaHEHUs] U couuanbHoro pasButus Poccuiickoil @enepanuu ot 11.01.2011 Ne 1n
(3apeructpupoan MunuctepcrsoM FOctunun Poccuiickoit ®@enepanuu 23.03.2011, Ne 20237)
U Tpo(hecCHOHANBHBIMU CTaHAapTaMH (TIpU HAJTMYUH);

- N0l IITaTHBIX HAyYHO-NEJArOTMYECKUX pPAaOOTHUKOB (B TPUBEICHHBIX K
IIEJIOUMCIIEHHBIM 3HAYEHUSM CTaBOK) cocTaBisgeT O6osnee 70 MPOIEHTOB OT OOIIEro KOJIWYecTBa
HAY4YHO-TIEJarOrn4ecKUX pabOTHUKOB YHUBEPCUTETA (aKaleMUUECcKasi MarucTparypa);

- J0J1s1 HAYYHO-TIEJarOTHYECKUX PAOOTHUKOB (B MPUBEICHHBIX K IEIOYUCICHHBIM
3HAYEHUSM CTaBOK), MMEIOIIUX YYCHYIO CTeleHb W (WIM) y4eHOe 3BaHHE, B OOIIEeM 4YHUCIe
HAy4YHO-IIEJarOTMYECKUX PaOOTHUKOB, PEATU3YIOLUIUX MPOrpaMMy MarucTpaTypbl COCTaBIISET
6onee 80 MpOIEHTOB (aKageMUYECKasi MaruCTPaTypa);

- J0J1s1 HAYYHO-TIEJJarOTHYECKUX PAOOTHUKOB (B MPUBEJICHHBIX K IEJIOYNCICHHBIM
3HAYCHUSM CTAaBOK) M3 YHUCIA PYKOBOAMTENEH M PaOOTHUKOB OpTaHU3aIMi, AEATEIbHOCTDH
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KOTOPBIX CBsi3aHA C HAIPABICHHOCTHIO (MpOoQuiIeM) pearn3yeMoil mporpaMMbl MarucTpaTyphl
(uMeroMX CTaX paboThl B JaHHOHM mpodeccHoHanbHOM 00jacTH He MeHee 3 jeT) B ollieM
qrcie pabOTHUKOB, PEATH3YIOLINX MIPOTpaMMy MarucTpaTypsl, coctaBiseT Oonee 10 mpoueHToB
(axkagemMuueckas MarucTparypa);

- CPEIHEroJI0BOe 4YHCIO MyONMKAaIWi HAyYHO-TIEAArOTHYECKUX PAOOTHUKOB
OpraHM3aliy 3a NEPHUOJ pealu3aluy IporpaMMbl MarucTparypbl B pacuere Ha 100 Hay4dHO-
MEIarOrMYeCcKuX pabOTHUKOB (B MPUBEIACHHBIX K IEOYUCICHHBIM 3HAUYECHHUSIM CTaBOK) JAOJKHO
COCTaBJIATh HE MEHee 2 B KypHallaX, MHICKCUpyeMbIX B 0Oa3zax manHeix Web of Science mim
Scopus, nnu He MeHee 20 B KypHanax, MHIAEKCUPYEMBIX B POCCHIICKOM HHAEKCE HAy4yHOTO
LUTUPOBAHUS;

- o0miee pYKOBOJACTBO HAYYHBIM COJIEPYKAHMEM IPOTPaMMBbl  MarucTpaTypbl
OINpENICJICHHOW  HamNpaBICHHOCTH  (Mpo(dWiIs)  OCYIIECTBJISETCS  IUTAaTHBIM  HAy4YHO-
MEIarOTMYECKUM PAaOOTHUKOM OpTaHU3aIlH, WMEIOIIUM YUYEHYIO CTENEHb, OCYIIECTBISIOUINM
CaMOCTOSITENIbHBIE HAy4YHO-HUCCIICOBATENILCKUE MPOEKThl W YYAacTBYIOIIMM B OCYLIECTBICHUU
TaKUX MPOEKTOB 110 HAMpaBJICHUIO (MPO(UITIO) MOATOTOBKH, UMEIOIINM €KETOHbIC ITyOIUKAIIH
0 pe3yjbTaTaM YKa3aHHOW HAy4YHO-HCCIENOBATENbCKOM JIEATEIIbHOCTH B BEAYIIUX
OTEYECTBEHHBIX U (UJIH) 3apyOEKHBIX PEIIEH3UPYEMBIX HayUHBIX KypHaJlaX U U3AAHUAX, a TAKKE
OCYWIECTBIISIIONIMM  ©KETOJAHYI0  ampoOamuio  pe3yjibTaToB  yKa3aHHOHM  Hay4yHO-
HCCIIEI0BATENLCKON AEITEIHHOCTH Ha HAIMOHAIBHBIX U MEXTyHAPOAHBIX KOH(PEPEHIIUAX.

5.2. MaTepuajbHO-TeXHHYECKOEe o0ecneuyeHue

MarepuanbHOo-TeXHHUYECKas 0a3a  yHHBEpPCUTETa  COOTBETCTBYET  JCHCTBYIOIIUM
NPOTHBOINOXKAPHBIM TpaBWJIaM M HOpPMaM M O0ecleYuBaeT IPOBEJCHHUE BCEX BHUIOB
JUCLMIUIMHAPDHOM U MEXKIMCLUMIUIMHAPDHOM  IMOJATOTOBKHM, IPAKTUYECKOW UM HAYYHO-
HCCIIEI0BATENLCKOM PabOoThl 00YUaIOIIMXCs, TPETYCMOTPEHHBIX Y4EOHBIM ITIAHOM.

[TepeyeHp MaTepuanbHO-TEXHUYECKOTO 0OECIEUEHHUs] BKIIIOYACT: JICKIIMOHHBIE YUeOHbIC
ayaurtopuu  (00OpyZOBaHHBIE BHJICONPOCKIMOHHBIM O00OpYAOBaHHEM Uil IPE3CHTAIHH,
CPEICTBAaMU 3BYKOBOCIIPOMU3BEACHHUS, 3KPaHOM, U MMeIUe BbIXoJ B VMHTEpHET), moMeleHus
JUISL TIPOBEJICHUS CEMMHAPCKHUX U MPAKTHUECKUX 3aHATHH (000pyaoBaHHBIE yueOHON Mebenbio),
OoubroTeKky (MMEIIIyl0 padodre KOMIBIOTEpHBIE MeCTa [Jii MAarucTpOB, OCHAIICHHBIE
KOMIIBIOTEpAaMH C JOCTYNIOM K 0a3aM MJaHHBIX M BBIXOJOM B WHTepHeT), nabopaTopud,
OCHAIIIEHHBIE COBPEMEHHBIM O0OpYIOBaHHWEM JJIsi BBIOJHEHHS HAy4YHO-HCCIIEI0BATEIbCKON
paboThbl, KOMIBIOTEPHBIE Kiacchl. [IpH MCMONB30BaHUM AJIEKTPOHHBIX W3JAaHUNA YHUBEPCUTET
o0ecreynBaeT KakJoro oOydyaromierocss BO BPEMs CAMOCTOSTENbHOW IMOATOTOBKH padbodum
MECTOM B KOMIIBIOTEPHOM KJIACCE C BBIXOJOM B VHTEpPHET B COOTBETCTBUU C TPYAOEMKOCTBIO
U3y4aeMbIX TUCLUIUINH.

MarepuansHo-Texuuueckoe oOecneuenne OOIl maructpaTypbl MO HampaBJICHUIO
noarotoBku 18.04.01 — Xumuueckasi TEXHOJIOTHS, HAMPABICHHOCTh (Mpoduib) «XUMHUYecKas
TEXHOJIOTHUS TIOJIMMEPOB METUKO-OMOIOrMYECKOT0 Ha3HAUCHHSD», BKIIIOYACT:

5.2.1. Obopyoosanue, neodxo0umoe 6 odpazoeamenbHOM npoyecce

Konbsl KpyrinomoHHbIE, KOIObI IUIOCKOJOHHBIE, Yamku [leTpu, cTakaHbl XMMHYECKHUE,
BHCKO3UMETpPHI, XOJOIWIBHUKU TpsMble M oOpaTHble, BopoHKa broxnepa, xomba byH3ena,
OIOpeTKH Ui TUTpOBaHUs, Hacagku Bropua, konOwel Kisgii3ena, Hacockl BOIOCTpyHHBIE
CTEKJISIHHBIE, HEOOXOAUMBIEC PEAKTUBBI.

5.2.2. Yueono-naznaonvie nocoous:

OOpa3ipl  MaTepuagoB MEAMKO-OMOIOTHUECKOTr0 HA3HAUYEHUS M U3JeNUd W3 HUX.
NnntocTpaTuBHBIN MaTepHall K ay JUTOPHBIM 3aHATHSIM.

5.2.3. Komnwvromepui, UHPOPpMAYUOHHO-MEIEKOMMYHUKAWUOHHbLE cemu,
annapamuo-npocpamMmHbsle U ayouosu3yaibHvle Cpeocmea:

IlepcoHanbHblE KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE npourpeBarensiMu CD u DVD,
IIPUHTEPAMHU U NPOTPAaMMHBIMU CPEICTBaMH; IPOEKTOP; SKpaH; ayAUTOPHUs CO CTALlMOHAPHBIM
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KOMIIJIEKCOM OTOOpa)KeHUS MHPOPMALIMHU C 3JIEKTPOHHOTO HOCUTENS; CKaHEp; JIOKaIbHAsl CETh C
BBIXOAOM B MIHTEpHET.

5.2.4. Ileuamnovie u 31eKmpoHHbIE 00PA306AMENbHBIE U UHPOPMAUUOHHDLE PECYPChL:

WNHpOopMalMOHHO-METOJUUECKUE MaTepuaibl: CIEeMUATM3UPOBaHHAs JHUTEpaTrypa I0
XMMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUH, OPraHWYeCKOM XMUMHMU M aHATUTHYECKOW XUMHH
OpPraHUYECKUX COCJAWHEHHH, MOHOTpaguu IO TOJIUMEpPaM, HCIONb3YeMbIM B MEIHKO-
OMOJIOTHYECKUX 00aCTSX.

DJeKTpOHHBIE 00pa3oBaTENbHBIC PECYPChI: AJIEKTPOHHBIC IPE3CHTAMN K paslernam
JEKIMOHHBIX JUCHMIUIMH (B CiIy4ae, €Cld INPeAyCMOTPEHO HCIIOIb30BaHUE MPE3CHTAINH
pabounMu mTporpaMMaMu TUCHMIUIMH) W y4eOHO-METOIWYecKHe pa3paboTku Kadeapsl B
3JIEKTPOHHOM BH/JIE.

5.3. YueOHO-MeTOAMYECKOEe o0ecneyeHne

Jns peanu3anu OCHOBHOW 00Opa30BaTENIbHONW MPOrpaMMbl MOJATOTOBKM MAarucTpoB IO
HanpasyieHuto 18.04.01 Xumuueckas TEXHOIOIHsI, HAIIPAaBJIEHHOCTh MOATOTOBKY (Marucrepckas
nporpaMma) «XHUMHYecKass TEXHOJOTHS IOJIUMEPOB MEIHKO-OMOIIOTHYECKOTO Ha3HAUYEHUS
UCTIONB3YIOTCA (DOHABI yueOHOU, yueOHO-METOIUYECKOW, HAYYHOW, MEePHOIUYECKONW HAydHO-
TeXHUYecKol jureparypsl MHpopmannonno-6ubanoreunoro nenrpa (UbL) PXTY um. 1. U.
MenneneeBa u kadeap, y4acTBYIOIIMX B PeaTn3aluy MPOTrPAMMBI.

Nndpopmanmonno-oubnuoreunsiii nentp PXTY um. JI.UM. MenneneeBa oGecrieunBaer
MHPOPMALIMOHHYIO  TOAJEPXKKY  peaju3allid  NpOorpaMMbl,  COJCHCTBYeT  MOJATrOTOBKE
BBICOKOKBAIU()UIIUPOBAHHBIX  CIIELUAIMCTOB, COBEPIICHCTBOBAHHMIO Y4eOHOTo Ipolecca,
HAYYHO-HMCCIIEI0BATENbCKONH PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPOGECCHOHATBHON KYJIbTYpHI
OyIyIIEero CIennanucTa.

Crpykrypa u coctaB 6uOiaroTeyHOro (hOHIA COOTBETCTBYET TpeboBaHusM [IprmepHOro
MOJIOKEeHUss O (GopMUPOBaHUU (POHIOB OMOTHMOTEKH BBICIIETO YYEOHOTO 3aBEACHUSA,
YTBEP)KICHHOTO MpHKa3oM MuHoOpa3oBanuss u Hayku oT 27.04.2000 r. Ne 1246. UBII
YHHUBEpPCHUTETa OOECIeYrBAaEeT OOYYAIOUIMXCS OCHOBHOW y4eOHOH, y4yeOHO-METOIMYECKOW H
HAYYHOH JIUTEpaTypol, HEOOXOTUMOH JJIsl peaan3aluy U KaYeCTBEHHOI'O OCBOSHHS MarucTpamu
00pa3oBaTEeNBHOIO IMpoLecca MO BCEM JIUCIMILIMHAM OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl
MIOATOTOBKM MarucTpoB 1o HampasiieHuto 18.04.01 Xumuueckass TEXHOJIOTHUS, HAIIPAaBIEHHOCTh
(mpouip) — «XUMHYeCcKas TEXHOJIOTHS MEIUKO-OMOIOTHYECKOTO Ha3HAYCHUSD).

O6muit 06semM MHOTOOTpacieBoro houaa UBL] coctasmsier 1 675 949 sk3.

@oHpx yueOHOH M y4eOHO-METOAMYECKOW JINTepaTyphbl YKOMIUIEKTOBAH IEYAaTHBIMH U
AJIGKTPOHHBIMU HM3/IaHUSIMH M3 pacueTa He MeHee 50 3K3eMIUIIPOB KaXIOro W3 H3JIaHHH
OCHOBHOH JUTEpaTypbl, MEPEYUCICHHONH B pabodux MporpamMmax AMCHUUIUIMH (MOIyJeH),
NPAKTUK, U HE MEHEee 25 3K3eMIUIIPOB JIOMOIHUTENBbHON uTepaTypsl Ha 100 oOydaronuxcs.

@oHA JOMOTHHUTENBHON JHUTEpaTyphl BKIOYAeT TMOMHUMO Y4YeOHOW JHTEpaTyphl
ounmaneHele, crnpaBoYHO-OMOIMOrpaduyeckue, ClEHUATN3UPOBAaHHBIE OTCUYECTBEHHbIE U
3apyOexHbIe IEPUOANUECKHIE U MHPOPMAITMOHHBIC U3/IaHU.

NnpopmaninoHHO-OMOTMOTEUHBI IEHTP OOECIeYHBAET CaMOCTOSTEIbHYI0 paboTy
MarvucTpoB B YMTAJIBHBIX 3ajlaX, MPEIOCTaBIIss MIMPOKHHA BBIOOP JUTEPATYpPHl MO aKTyaJIbHBIM
HaTpaBJICHUSAM, a TaKke oOecrmeyuBaeT JOCTYN K HpOoQecCHOHaNbHBIM 0a3zaM JaHHBIX,
MH(POPMALMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMAaM.

Kaxapiii oOydaromuiicss o0ecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFO0OM TOYKH, B KOTOPOW
uMeercss JocTyn K ceTd MHTepHeT, K 3ieKTpoHHO-Oubmmoreynoit cucreme (3BC)
VYHHUBepcUTETa, KOTOpas COJCPKHUT pazIMuHble M3JaHUS 10 OCHOBHBIM M3Y4aeMbIM
JUCLUUIUIMHAM M CpOPMHpPOBaHA IO COTJIACOBAHUIO C MPaBOOOIagaTeNsIMH Y4eOHONH U yueOHO-
METOJIUYECKOM JTUTEPATYPBI.

Jns  Oomee MOJHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaduyeckoro u
uHpopManroHHoro obciyxuBanus B MBL] peannzoBaHa TeXHOIOTHS DIIEKTPOHHOM TOCTABKH
JOKYMEHTOB.
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DJIeKTPOHHBIe HH(OpPMaILMOHHBIE pecypPchl, HCIOJIb3yeMble B pouecce 00y4eHust

PexBusuthl forosopa - OO0
«3narenscTBO «JIaHb», 1OrOBOP
Ne 33.03-P-2.0-1775/2-10

oT 26.09.2019r.

Cymma norosopa — 642 083-68

C «26» cenTsi0pst 2019r. mo
«25» centsOps 2020r.

Ccpuika ga cait 9bC —
http://e.lanbook.com

KonuuecTBo xitouelt - noctyn st
Bcex nonb3oBareiieil PXTY ¢
T000T0 KOMITBIOTEPA.

Ne ONEeKTPOHHBIN PexBu3ntel forosopa (Homep, XapakTepucTUKa
pecypc JaTa 3aKJII0UYEeHHUs], CPOK oubaroreynoro GhoHmaa,
neicTBust), ceplika Ha cat ObC, JIOCTYII K KOTOPOMY
CyMMa JI0OTOBOpa, KOJIMYECTBO IIPEIOCTABIIAETCS
KJIFOYEN JIOTOBOPOM
1 OBC «Jlanb» IIpuHaIEKHOCTD - CTOPOHHSA DNeKTpOHHO-OMOIHOTEeYHAS
PexBusuthl forosopa - OO0 cucteMa uznarenasctsa "Jlanp"
«M3parenscTBO «JlaHb», TOrOBOp | — peCypce, BKIIIOYAIOIINN B
Ne29.01-3-2.0-827/2018 ce0s1 KaK AJIEKTPOHHBIE BEPCUH
ot 26.09.2018 . KHUT BEAYIINX U3JaTEIbCTB
Cymma norosopa — 357 000-00 yueOHOI 1 HayYHOH
JUTEpPaTyphl (B TOM YUCIIE
C «26» cents16ps 2018r. mo «25» | yHUBEPCUTETCKUX
ceHTs10ps 2019r. W3/1aTeNbCTB), TaK U
AJIEKTPOHHBIE BEPCUH
Ccroinka Ha cant ObC — MEPUOINYECKUX U3IAHUH 110
http://e.lanbook.com Pa3IUYHBIM 00JIACTSM 3HAHUH.
OBbC «JIAHb» mnpenocrasnser
KonngecTBo kittoyeif - 1ocTym Jisl | MOIb30BaTEIsIM MOOMIIbHOE
Bcex nonb3oBareiieil PXTY ¢ npuinoxkenue as i0S u
T000T0 KOMITBIOTEPA. Android, B KOTOpBIX
MHTETPUPOBaHBI OeCIUIaTHBIC
CEPBUCHI ISl HE3PSIUUX
CTYJEHTOB U CUHTE3aTOp PEYH.
Kounexkuun: « Xumus» - u3-a
HOT, «XUMUA -
n3a-Ba Jlaboparopus 3HaHHIA,
«Xumusa» - nza-sa «JIAHDby,
«Xumusi»-KHUTY (Kazanckuit
HallMOHAJILHBIN
HCCIIEN0BATEIIbCKUN
TEXHOJIOTMYECKUI
OBbC «JIAHb» T[IpHHAIIEKHOCTD - CTOPOHHSS YHUBEPCUTET), « XUMHUSD) - U3~
Ba DU3MATIINT,

«Unpopmatuka» - u3a-a
"Jlanp", HantmoHaabHbBIN
OTKpBITHIN
VYuusepcurer"UHTYUT",
"NHX’EeHEpHO-TEXHUUECKHE
Hayku" uzn-Ba "Jlanp".

Komnexnun: «XumMusy - u3a-sa
HOT, «XUMUA -
u3a-Ba Jlaboparopus 3HaHHIA,
«Xumusa» - nuza-sa «JIAHbDby,
«Xumusi»-KHUTY (Kazanckuit
HallMOHAJILHBIN
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HUCCIEN0BATEIbCKUMN
TEXHOJIOTUYECKHUI
YHUBEPCUTET), « XUMHUSD) - U3[I-
Ba ®DU3SMATIINUT,
«Unpopmatuka» - u3a-a
«JIAHbY», HantmonansHbIH
OTKpBITHIN

Yuusepcurer« MHTYUT»,
NHXeHEepHO-TEXHUYECKHE
Hayku" uzn-Ba «JIAHby,
«TeopeTnueckas MexaHUKa
n3n-sa «JIAHb», OxonoMmuka u
MEHEKMEHT» u3j-Ba Jlamkos
u K. A Taxxe oTenbHbIe
W37aHUS B COOTBETCTBUH C
JloroBopoMm.

[IpunaanexxHocTs — DJEeKTPOHHBIE BEPCUU YUEOHBIX
DNEKTPOHHO - coocrBennas PXTYVY. U HaY4YHBIX U3JaHUI aBTOPOB
OoubimorevHas PXTYVY no Bcem OOIL.
cuctema WBI] Ccouika Ha caiit 9bC —
PXTY um. http://lib.muctr.ru/
J.A.MeHnneneeBa
(na 6aze AUBC Joctyn i nonas3oBarenen
«Hpbucy) PXTY c no6oro koMmeroTepa.
Nudopmannonno- | [IpuHaIeKHOCTh CTOPOHHSIS. DnexTpoHHas OubimoTeka
CIpaBOYHas HOPMAaTHBHO-TEXHUYECKUX
cucremMa PexBusntel koHTpakTa — OO0 n3nanuid. Conepxut 6osee
«TEXOKCIEPT» | «MHOOPMIIPOEKT», xontpakt | 40000 HanioHaIbHbIX
«Hopwmsl, paBuma, | Ne 111-1425A/2018 ot crangapros u ap. HT/]
CTaHIapThl 18.12.2018 r.
Poccumn». Cymma norosopa — 547 511 py®.

C «01» suBaps.2019 r. mo «31»
nexabdps 2019 r.

Ccruika Ha caiit 9bC —
http://reforma.kodeks.ru/reforma/

KonuuectBo ximroueit — 5
JIULEH3UH + JIOKAJIbHBIN JOCTYII C
koMnbroTepos MBI,
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OneKTpoHHas

IIpyHaUIeKHOCTE — CTOPOHHSA

B OB/l nocTynHbI 2JIEKTPOHHBIE

6ubimoreka PexBusutel norosopa — PI'b, v —
auccepTanui Horosop Ne 29.01-P-2.0- Poccmiickoii ToCyIapeTBeHHOM
(OBL). 826/2018 ot 03.10.2018 r. 6116 .
UOJTMOTEKH:
CymmMma norosopa - 299130-00
¢ 1998 roma — no
C «15» oxts16ps 2018 . 110 CICHUAIBHOCTAM:
«14» wrons 2019 r. "DKOHOMUYECKUE HAyKu",
"FOpuanueckue Hayku'",
Ccbuika Ha caiit ObC — "[lenarornueckue Hayku'" u
http://diss.rsl.ru/ "[Icuxonoruueckue Hayku'";
KonnqecTBo Kirodeit — 10 ¢ 2004 roa - 110 BceM
nuueH3uil + pacneuarka B MBI, CHIELMATBHOCTSM, KPOME
MeAULUHBI ¥ (papmanuy;
¢ 2007 roza - o BceM
CMEUUANBHOCTSM, BKIIIOYAs
paboThI TTO METUITUHE U
bapmarum.
9bC «HayuHno- [IpuHaIEKHOCTD — CTOPOHHSASA ONEKTPOHHBIE BEPCHUH
JJIEKTPOHHAS PexBusutel norosopa — OO0 MIEPUOUUECKUX U
6ubimoreka «PYHOb», norosop Ne 29.01-P- | HenepuoanuecKux U3AaHUN 1O

eLibrary.ru».

2.0-1020/2018 ot 07.12.2018 .
CymmMma norosopa - 934 693-00

C «01» suBaps 2019 1.
o «31» nexabpst 2019 r.

CchlUIKa Ha CalT —
http://elibrary.ru

KonuuecTBo kitoueit — noctyn
s nonb3oBareneit PXTY mo ip-
ajipecaM HEOTpaHUYCH.

Pa3JIMYHBIM OTPACIIAM HAYKH

CrnpaBouHo-
IIpaBOBasl CUCTEMaA
«I"apanT»

IIpuHaUIeKHOCTE CTOPOHHSS
JHoroBop Nel45-188D3A/2018 r.
ot 28.01.2019 1.

C «28» snBaps 2019 1.
1o «27» auBaps 2020 r.

CchlUIKa Ha CalT —
http://www.garant.ru/

I'apant — cnpaBo4HoO-
IIpaBOBasl CUCTEMA 110
3aKOHOATENbCTBY Poccuiickon
denepauuu.
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Cymma norosopa - 512000-00
KonunuectBo xitoueit — 50
MOJIb30BATEIHCKUX JTUICH3UH TI0
ip-aapecam.

7 N3parenscTBO [IpuHaUIeKHOCTD CTOPOHHSIA. Konnekuus xypHanoB 110 BCEM
Wiley HaunonansHas noanucka o0acTsM 3HaHMIA, B TOM YHUCIIe
(Muno6pnayku+ I'TTHTB) U3BECTHBIC )KyPHAJIBI 110 XUMUH,
CyOnu1eH3uOHHBIH JOTOBOP MaTepHaIOBEICHHIO,
Ne Wiley/130 ot 10.10.2019 r. B3pBIBUATHIM BEIIECTBAM U JIp.
C «01» suBaps 2019 1. o
«31» nexadbps 2019 1.
Ccpuika Ha callT —
http://onlinelibrary.wiley.com/
KonngectBo kimtoueii - noctymn s
nonb3oBareneit PXTY mo ip-
ajzipecaM HeOrpaHHYEH.
8 QUESTEL ORBIT | ITpuHaqiekHOCTh CTOPOHHSIS. ORBIT sBnsercs rno0anibHBIM
HanuonaneHas noanucka OIIEpPaTUBHO OOHOBIISIEMBIM
(Muno6pnayku+ I'TTHTB) MIaTEHTHBIM IIOPTAJIOM,
CyO0au1eH31OHHBIN JOTOBOP MO3BOJISIOIINM OCYIIECTBISAT
Ne Questel/130 ot 05.09.2019 . MIOUCK B NIEPEYHE 3asBOK Ha
MATEeHTBI, TIOTY4YECHHBIX,

C «01» suBaps 2019 1. no | npubnusurensHo, 80-

«31» nexadbps 2019 1. MIaTEHTHBIMU YUPEXKICHUAMU B
Pa3NUYHBIX CTpaHAX MHUpA U

Ccplka Ha cailT — MPEOCTaBICHHBIX IPAHTOB.

http://www.questel.orbit.com

KonunuecTBo kirouel — 1octyn

s nonb3oBareneit PXTY mo ip-

ajzipecaM HeOrpaHUYEeH.

9 ProQuest [IpuHaMIE)KHOCTH CTOPOHHSIA. baza nannbix ProQuest
Dissertation and HanmonanpHas nognucka Dissertation & Theses Global
Theses Global (Muno6puayku+ ['TTHTB) (PQDT Global) aBTopuTeTHast

CyOnmuiieH3nOHHBIN JOTOBOP KoJUTeKIus u3 6ornee 3,5 MITH.
Ne ProQuest/130 ot 09.10.2019 1. | 3apyOexXHBIX AUCCEPTALHIA,
C «01» sHBaps 2019 1. no | 6onee 1,7 MIH. U3 KOTOPBIX
«31» nexadps 2019 1. IIPEACTABIICHBI B IIOJTHOM
Ccbpuika Ha cailT — TEKCTeE.
http://www.proquest.com/products
-services/pqdtglobal.html
KonunuecTtBo kinroued — 1oct
yn juis nonb3oBareneit PXTY no
ip-aipecaM HeOrpaHUYEH.

10 | American [IpuHaUIEKHOCTD CTOPOHHSIS. Komekuus KypHaJIOB IO
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Chemical Society

HamnuonanbHas mmoamnucka
(Muno6pnayxu+ I'TTHTB)
CyOnmuiieH3nOHHBIN JOTOBOP

Ne ACS/130 ot125.10.2019 .

C «01» nroms 2019 1. 10
«31» nexadbps 2019 1.

CchlIKa Ha calT —
http://www.acs.org/content/acs/en.

html

KonunuecTtBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
aJipecaM HEOTpaHUYCH.

XUMHH U XUMHAYECKOM
texnonoruu Core +
H3JaTelbCTBAa American
Chemical Society

11 | American Institute | [IpuHamIEKHOCTD CTOPOHHSIS.
of Physics (AIP) HaunonaneHas noanucka Konnekuus xypHanoB 1o
(Muno6pnayku+ I'TTHTB) TEXHUYECKUM U €CTECTBECHHBIM
CyO0au1eH31OHHBIN JOTOBOP HayKaM U3/aTeIbCTBA
Ne AIP/130 ot 24.10.2019 . AMEpUKaHCKOIO0 HHCTUTYTa
¢uzuku (AIP)

C «01» urons 2019 . 1o
«31» nexadbps 2019 1.
Ccbuika Ha calT —
http://scitation.aip.org/
KonnuecTtBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
ajipecaM HeOrpaHUYEH.

12 baza nanHbIX CrpykTypHO-XUMHYECKas 0a3a

Reaxys u Reaxys
Medicinal
Chemistry
Kommnanuu Elsevier

[IpuHaUIeKHOCTD CTOPOHHSIS.
HamumonanbHas moamnucka
(Muno6pnayxu+ I'TTHTB)
CyO0au1eH31OHHBIN JOTOBOP

Ne Reaxys /130 ot 10.10.2019 1.

C «01» urons 2019 1. o
«31» nexadbps 2019 1.

CcrhlUIKa Ha CalT —
https://www.reaxys.com/

KonuuecTBo kitoueit — noctyn
s nonb3oBareneit PXTY mo ip-
azipecaM HEOTpaHUYCH.

JNaHHbIA Reaxys BKiIto4aer B
cebst CTPYKTypHYIO 0a3y
JAHHBIX XUMUYECKHIX
COCIMHEHUH U UX
IKCIIEPUMEHTAILHBIX CBOWCTB,
pedepaTuBHyIO 623y
KYPHAIBHBIX U TATEHTHBIX
nyOnukanui, 6a3y XMMUYECKHX
peakiuii ¢ pyHKIueH
MOCTPOCHHMS TUTaHA CUHTE3A.
Moy GHOTOTHYECKU
AKTHUBHBIX COCIMHECHHH,
OHOJIOTNYECKUX MUIICHEH,
(apMaKoJIIOTHYECKUX CBOIMCTB
XUMHUYECKHUX COCOUHEHUN
Reaxys Medicinal Chemistry
SBJISICTCS. KPYITHEHUIIIEW B MUPE
0a30ii TaHHBIX.
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13

Scopus

[TpuHaANEKHOCTH CTOPOHHSISL. MybTHINCIUTUTMHAPHAS
HanmonaneHas noanucka pedepaTuBHas U
(Muno6puayku+ ['TTHTB) HayKOMeTpHuiecKkas 6asza

CY6HHHGH3HOHHLIﬁ AO0TOBOP JaHHbIX H31aTCJIbCTBA
Ne Scopus/130 ot 09.10.2019r. | ELSEVIER

C «01» nrons 2019 r. 1o
«31» nexadbps 2019 1.

CcrhlUIKa Ha CalT —
http://www.scopus.com.

KonuuecTBo kimtoueit — 1ocTyn
s nonb3oBareneit PXTY mo ip-
azipecaM HEOTpaHUYCH.

14

Pecypcel
MEXKIYHAPOAHOU
KOMITaHUU
Clarivate Analytics

[TpuHaANEKHOCTH CTOPOHHSISL. OTKpBIT JOCTYII K pecypcam:
HanwmonansHas moamucka WEB of SCIENCE —
(Muno6puayku+ ['TTHTB) pedepaTuBHas U
CyO0au1eH31OHHBIN JOTOBOP HayKOMeTpHuiecKkas 6a3a

Ne WoS/130 ot 05.09.2019 1. JTAHHBIX.

MEDLINE — pedeparuBHas
C «01» suBaps 2019 1. no | 6a3a JaHHBIX IO MEAULIMHE.
«31» nexadps 2019 1.

CchpUIKa Ha CalT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b
UatOlJ&preferencesSaved=

KonunuecTBo kimtoueit — 1ocTyn
s nonb3oBareneit PXTY mo ip-
aJipecaM HEOTpaHUYCH.

15

Royal Society of
Chemistry
(Koponesckoe
XUMHUYECKOE
00I1IeCTBO

[IpruHaIeKHOCTD CTOPOHHSIS.
HamuonanbHas mmoamnmucka
(Muno6puayku+ I'TIHTB)
CyOau1IeH31OHHBIN JOTOBOP
Ne RSC/130 ot 08.10.2019 1.

Konnexmus BKJIIOYAET 44
KypHaa. Temaruka:
OpraHMYecKas, aHaJTUTHUYeCKas,
busznueckas XuMus, OHOXUMUS,
ANEKTPOXUMHUS, XUMHYECKHE

TEXHOJIOTUH.
C «01» suBaps 2019 1. o

«31» nexadps 2019 1.

CchlUIKa Ha CalT —
http://pubs.rsc.org/

KonngectBo kimtoueii - noctymn s
nosnb3oBareneit PXTY mo ip-
ajzipecaM HeOrpaHUYECH.
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16

ONEeKTpOHHBIE
pecypcebl
U37aTeIbCTBA
SpringerNature

[IpuHamIEKHOCTH — CTOPOHHSAS
HamuonanbHas moamnucka
(Muno6pHayku+POON)
WNudopmannoHHoe MUCEMO
PO®U Ne 809 ot 24.06.2019 r.

C «01» sHBaps 2019 1.
o «31» nexabpst 2019 r.

CchUIKa Ha CalT
http://link.springer.com/

KonunuecTBo kitouet - noctyn
s nonb3oBareneit PXTY mo ip-
azipecaM HEOTpaHUYCH.

- ITonHoTEKCTOBAs
KOJIJICKIIHSI SJIEKTPOHHBIX
KypHaJoB Springer Mo
Pa3IUYHBIM OTPACIISAM 3HAHUH.

- [TonHoTekcTOBBIE 85
xypnaioB Nature Publishing
Group

- Komnekuust Hay4HbIX
MIPOTOKOJIOB 10 Pa3IHYHBIM
oTpacysM 3HaHU# Springer
Protocols

- Konnexkuus HaygHbIX
MaTepHasoB B 001acTu
(bU3NYECKUX HAYK U
WH)XUHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)

- [Tomub1i nocTyn K
CTaTHYECKUM W JTUHAMHYCCKUM
CIPaBOYHBIM U3JIaHUSIM 10
000 TeMe

- Pedeparunas 6aza
JNAHHBIX 110 YUCTOHN U
MPUKJIAJHON MAaTEMATUKE
zbMATH

Nano Database

17

baza ganHBIX
SciFinder
KOMITAaHUH
Chemical Abstracts
Service

[IpuHaUIeKHOCTD CTOPOHHSIA.
HamuonanbHas mmoamnucka
(Muno6pnayxu+ I'TTHTB)
CyO0au1eH31OHHBIN JOTOBOP
Ne CAS/130 ot 23.10.2019 1.

C «01» suBaps 2019 1.
o «31» nexabpst 2019 r.

CchlUIKa Ha CalT —
https://scifinder.cas.org

KonunuecTBo kinrouel — 1octyn
s nonb3oBareneit PXTY mo ip-
azpecaM U IepCOHAIbHOU
perucTpanui.

SciFinder = —  mOWCKOBBIH
CepBHC, o0ecreunBarOIIHiA
MHOT'OACIIEKTHBIA TOUCK  Kak
oubnuorpaduyeckon

uHpopManuu, TaK "
uH(pOpMALIUA TIO XUMHUYECKUM
peakuusmM, CTPYKTYpPHBIM
COCTUHEHUSIM H  TATCHTaM.
OcHoBHas TeMaTukKa
OOIINPHOTO IIOMCKOBOI'O

MacCCHBa — XHUMUS, a4 TAKKC PAI
CMCXKHBIX JUCHUIIIIMH, TaKHUX

KaK MaTepHaJoBeICHHE,
Oouoxumuss W  OWOMETUIIMHA,
¢dapmakosorus, XUMHUYECKast

TEXHOJIOTHs, PU3MKA, TEOJOTHS,
METAJLUTYPTHS U APYTHUE.
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18 | M3marenbcTBO
Elsevier na
iatgopme
ScienceDirect

[IpuHaUIeKHOCTD CTOPOHHSIA.
HamuonanbHas moamnucka
(Muno6puayku+ POON)
WNudopmanmoHHOe MUCHEMO
POOU Ne ucx.- 1294

ot 09 10 2019 .

C «01» suBaps 2019 1.
o «31» nexabpst 2019 r.

CcrhlUIKa Ha CalT —
https://www.sciencedirect.com

KonunuecTBo kirouel — 1octyn
s nonb3oBareneit PXTY mo ip-
azpecam.

«Freedom Collection» —
IMOJIHOTEKCTOBAS KOJIIEKIIMS
ANEKTPOHHBIX JKypPHAJIOB
n3nareinscrBa Elsevier mmo
Pa3IMYHBIM OTPACTISIM 3HAHUH,
Bxuroyatoias He menee 2000
HAUMEHOBAHHIA JIEKTPOHHBIX
KYPHAJIOB.

«Freedom Collection eBook
collection» — conmepxxut Gonee
5 000 xHur no 24 pasnUyHBIM
MpeAMETHBIM obnacTsm
€CTECTBEHHBIX, TEXHUYCCKUX U
MEIUIUHCKUX HaYK.

Hoctyn K
2018rr.

apxuBaMm  2014-

5.4. KoHTpo/ib KayecTBa OCBOEHHSI MPOrpaMMbl MArucTpatypbl. ®@OHIBI OLEHOYHBIX
CpeacTB.

KoHnTponb kadecTBa OCBOCHHUS MPOTPAMMBI MaruCTPAaTyphl BKIIOYAET B ceOs TEKYIIMiA
KOHTPOJIb yCIIEBAEMOCTH, IPOMEKYTOYHYI0O M HWTOTOBYIO (TOCYJapCTBEHHYIO HUTOTOBYIO)
aTTeCTalr0 00YyJIarOIIUXCSI.

Texkymuid KOHTPOJb YCHEBAEMOCTH OOECIeYrBAeT OICHUBAHUE XOJa OCBOCHHUS
TUCHUIUIMH H  TPOXOXKACHHUS TMPAKTHUK, MPOMEXKYTOYHAs aTTecTalusl OOydJarommxcs —
OIICHWBAaHUE TMPOMEKYTOYHBIX M OKOHYATENbHBIX PE3yJhTaTOB OOYYECHHS IO TUCIUILIMHAM,
MIPOXOXKACHUS IPAKTUK, BHITIOTHEHHUS HAYYHBIX UCCIICIOBAHHMIA.

@DOH/BI OTICHOYHBIX CPEACTB BKIFOYAIOT: KOHTPOJIBHBIC BOMIPOCKHI U TUTIOBBIC 3aJaHUS JIJIs
MPAKTUYECKUX 3aHSATUH, KOHTPOJBHBIX padOT, 3a4€TOB M JK3aMEHOB, MPHUMEPHYIO TEMAaTUKY
pedepaTtoB, KypCOBBIX pabOT, HHBIE (OPMBI KOHTPOJS, IO3BOJSIONINE OIEHUTH CTEICHb
c(hOpPMUPOBAHHOCTH KOMIIETeHIM oOydaromuxcs. OIEHOYHBIE CpPEICTBA IPEACTABICHBI B
pabourx mporpaMmmax TUCITUTLINH.

locynapcTBeHHass WTOTOBasi aTTeCTalUs OOYYaroIIerocs SBISACTCS O0O0sS3aTeNbHON H
OCYIIECTBIISIETCS. TIOCIIE OCBOGHUS MIPOrpaMMbl  MarucTparypbl B TIOJTHOM oObeMe.
locynapcTBeHHass WTOroBas arTeCTAlWsl BKIIOYACT IMOATOTOBKY M 3alllUTy MAarucTepCKON
JVICCEepTAITHH.

6 PaGouue nporpaMmbl JMCIUILIHH

Paboune nporpaMMbl JUCHIUTUINH:

1. ®unocodckue npodbaemMbl HAYKH U TEXHUKU

2. Teoperuueckue v IKCIEPUMEHTAIbHBIC METO/IbI B XUMUHU

3. JlenoBoW MHOCTPaHHBIN SA3bIK

4. W30paHHbIE IT1aBbI IPOLIECCOB U AINMAPaTOB XMMUYECKHX TEXHOIOTUN

5. Onrumuzanust XUMHKO-TEXHOJIOTHYECKHX MPOLIECCOB

6. OreHka pUCKOB M AKOHOMHYECKOW 3()()EeKTHBHOCTH IMpH BHEIPEHUH WHHOBAIIMOHHBIX
PELIECHUI U TEXHOJIOTUI

7. J1OTOJHUTEIBHBIC IT1aBbl MATEMATUKH

8. HMudopmaimoHHbIE TEXHOJIOTUU B 00pPa30BaHUH

9. TlomydeHue u3enuii Ha OCHOBE MOJIMMEPOB METUKO-OMOIOTUYECKOTO Ha3HAYCHHS

10. MarepuanoBeieHre OJIUMEPHBIX OMOMaTEepHUaIoB
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.

28.
29.

OCHOBBI TOKCHKOJIOT'MH ¥ TOKCHKOJIOTHsI OMOMaTepHalloB

JlonoHUTEIbHBIE IT1aBbl OPraHUYECKON XUMUH

XHMHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

JlonoHHUTEbHbIE TJIaBbl OMOOPTaHNYECKON XUMHUH U OMOXUMHUH

[IpumMeHeHne NOTMMEPOB MEAUKO-ONOIOTHUECKOT0 Ha3HAYCHUS

CrnexTpaibHble METOAbI UCCIEAOBaHUSI OpraHuYecKux coenunennit (meron SIMP)
Metonel YO, K 1 Macc-CIEKTPOCKOIIMU B OPraHUYECKON XUMUHU

®dusnueckas OpraHu4ecKas XuMus

Mertozpbl cHHTE3a HUKINYECKUX OPraHUYECKUX COCIUHEHUN

®u3KKa BEICOKOMOJIEKYJISIPHBIX COCAMHEHUN

MeTtoap! cuHTEe3a MHOTO(YHKIIMOHAIBHBIX OPIraHUYECKUX COeTMHEHUN
TexHosorHs OMOMAaTEpPHATIOB

PerpocunTeTHYECKNN aHAIN3 B OPraHUYECKOW XUMUHU

VYyeOHast MpakTHKA: MPAKTHKA M0 MOJTYYEHUIO NEPBUYHBIX MPO(PECCUOHATBHBIX YMEHUN
1 HaBBIKOB

IIpousBoacreennas npaxktuka: HAP

[IpenaumuioMHas npakTuKa

3ammrTa BBITYCKHOM KBANIM()UKALMOHHOW PabOThI, BKJIIOYAs MOATOTOBKY K 3alllUTe U
[IPOLIEIYPY 3ALLUTHI

[IpodeccronanbHO-OpHEHTUPOBAHHBIH MTEPEBOA

Conmonorus ¥ cuxoiorust NpoQeccuoHaNbHOM NesITeTbHOCTH

Bxomsammx B OOIl mo wnampaBnenuto noarotoBku 18.04.01 — Xwumudeckas TEXHOJIOTHS,
MarucTepckas mporpamma «XuUMHYECKas TEXHOJIOTHS MOIUMEPOB MEIUKO-OMOJIOTrHIeCKOrO
Ha3HAYCHMS», BBIMIOJIHEHBl B BHJIE OTHAEIBHBIX JTOKYMEHTOB, SBISIIOIIUXCS HEOThEMIIEMOU
yacTbio ganHoi OOII.

AU S e

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

7 OneHo4YHbIe MaTepHAJIbI

OneHouHbIe MaTEPHUAIIBI 1O TUCHUIUIMHAM:

dunocodckue mpodieMbl HAYKU U TEXHUKH

TeopeTnueckne U 3KCIEPUMEHTAIbHBIE METOBI B XUMHH

JlenoBoi NHOCTPAHHBIN A3BIK

W36panHble TIaBbl MPOLIECCOB U alNapaToB XUMHUECKUX TEXHOJIOTHIA
OnTumu3zanus XMMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB

OrneHka pUCKOB UM SKOHOMHYECKOM 3(PPEKTHMBHOCTH NMPHU BHEAPECHUHM HMHHOBAIMOHHBIX
PELIECHUI U TEXHOJIOTUI

JlononHUTENBHBIE TTIaBBI MATEMATUKU

WnpopmanmoHHbIe TEXHOJIOTUU B 00pa30BaHUN

[Tonmyuenue uzaenuii Ha OCHOBE MOJUMEPOB MEAMKO-ONOIOTHYECKOTO Ha3HAYCHUS
MarepuanoBeeHIE TOJMMEPHBIX OMOMaTEepHAaoB

OCHOBBI TOKCHKOJIOT'MH ¥ TOKCHKOJIOTHsI OMOMaTepHalloB

JlonoHUTEIbHBIE IT1aBbl OPraHUYECKON XUMUH

XHMHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

JlonoHHUTEIbHbIE IJIaBbl OMOOPTaHNYECKON XUMHUH U OMOXUMHUH

[IpumMeHeHre NOTMMEPOB MEAUKO-OMOIOTHUECKOT0 Ha3HAUCHUS

CrexTpasbHble METOABI UCCIEAOBaHUSI OpraHuYecKux coenunennit (meron SIMP)
Metonel YO, K 1 Macc-CIEKTpOCKOIINU B OPIraHUYECKON XUMUHU

®dusnyeckass OpraHudecKasi XUMHUs

Mertozpbl cHHTE3a HUKINYECKUX OPraHUYECKUX COCIUHEHUN

®u3KKa BEICOKOMOJIEKYJISIPHBIX COCAMHEHUN

MeTtoap! cuHTe3a MHOTO(YHKIIMOHATIBHBIX OPIraHUYECKUX COeTMHEHUN
TexHosoTHsS OMOMAaTEPHATIOB
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23. PeTpocHHTETHYECKHM aHAIN3 B OPTraHUYECKON XUMUU

24. YuebHas MPaKTHUKA: MPAKTHKA IO MOJYYEHUIO EPBUYHBIX MPOPECCHOHATIBHBIX YMEHUN
1 HaBBIKOB

25. I[IpousBoacrBenHas npaxkrtuka: HAP

26. [IpenaunuioMHas IpakTUKa

27.3ammra BBITYCKHON KBAIM(UKAIMOHHOW PabOTHI, BKJIIOYAs MOJATOTOBKY K 3alllUTe U
IIPOLEAYPY 3aALUTHI

28. IlpodeccrnonaabHO-OPUEHTHPOBAHHBIN IEPEBO

29. Counosiorust ¥ MCUXO0JIOTUS MPO(PECCHOHATBHOM NesITeTbHOCTH

Bxomsammx B OOIl mo wnampaBnenuto noarotoBku 18.04.01 — Xwumuueckas TEXHOJIOTHS,
MarucTepckas mporpamma «XuUMHYECKas TEXHOJIOTHSI MOJIUMEPOB MEIUKO-OMOJIOTHIEeCKOTO
Ha3HAYCHMS», BBIMIOJIHEHBl B BHJI€ OTAEIBHBIX JTOKYMEHTOB, SIBISIOIIUXCS HEOThEMIIEMOU
yacTbio ganHoi OOII.

8 MeToanyeckne MaTepHaJIbl MO TUCHUATITIHHAM

MeTtoauueckue MaTepuabl 10 IUCLHUIUIMHAM:

dunocodcekue mpodieMbl HAYKU U TEXHUKH

TeopeTnueckne U 3KCIEPUMEHTAIbHBIE METObI B XUMHUHU

J1enoBoi NHOCTPAHHBIN A3BIK

W36panHble TIaBbl MPOLIECCOB U aNMapaToB XUMHUECKUX TEXHOJIOTHIA

OnTumu3zanus XMMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB

OrneHka pUCKOB UM SKOHOMHYECKOH 3(PPEKTHMBHOCTH NMPHU BHEAPECHUHM HHHOBAIMOHHBIX

PELIECHUI U TEXHOJIOTUI

7. J1ONOJHUTEIBHBIE IT1aBbl MATEMATUKH

8. HMudopmaimoHHbIE TEXHOJIOTHU B 00pa30BaHUH

9. Tlomydenue u3enuii Ha OCHOBE MOJIMMEPOB METUKO-OMOIOTUYECKOTO Ha3HAYCHHS

10. MarepuanoBeeHre TOJIUMEPHBIX OMOMaTEepHUaIoB

11. OCHOBBI TOKCUKOJIOTUU ¥ TOKCHKOJIOTHsI OMOMaTepHaioB

12. JlonosHUTENbHBIE T1aBbl OPraHUYECKON XUMHUN

13. XuMusi BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

14. JlononHUTENBHBIE TTaBbl OMOOPTaHMYECKOW XUMUU U OMOXUMUHU

15. [IpuMmeHeHrne MOIMMEPOB METUKO-OMOIOTUYECKOTO Ha3HAUYCHUS

16. CnekTpanabHble METO/IbI HCCIIEIOBAHUS OPraHUYeCcKUX coeAnHeHui (meton AMP)

17. Metonel Y@, UK 1 Macc-CIEKTPOCKONIMHU B OPraHUYECKOW XUMUU

18. ®usnyeckas opraHuyecKas XUMHUs

19. Metoasl cuHTE3a IIUKINYECKUX OPraHUYECKUX COCIMHEHUM

20. ®u3nka BHICOKOMOJIEKYJISPHBIX COEAUHEHUN

21. Metonbl cuHTE3a MHOTO(YHKIIMOHAIBHBIX OPraHUUECKUX COCTUHEHUI

22. TexHonorusi OMOMaTepuaIoB

23. PeTpocHHTETHYECKHM aHAIN3 B OPraHUYECKON XUMUU

24. YuebHasl MPaKTHUKA: MPAKTHKA IO TOJYYEHUIO EPBUYHBIX MPOPECCHOHATIBHBIX YMEHUN
1 HaBBIKOB

25. I[IpousBoncrBenHas npaxktuka: HAP

26. [IpenaunuioMHas mpakTUKa

27.3ammra BBITYCKHON KBaIM(UKAIUMOHHOW pPabOTHI, BKJIIOYAs MOATOTOBKY K 3alllUTe U
IIPOLEAYPY 3aALUTHI

28. IlpodeccronambHO-OPUEHTHPOBAHHBIN IEPEBO

29. Counoiorust ¥ MCUXO0JIOTUS MPO(PECCHOHATBHOM eI TeTbHOCTH

AU S e

Bxomsammx B OOIl mo wnampaBnenuto noarotoBku 18.04.01 — Xwumudeckas TEXHOJIOTHS,
MarucTepckas mporpamma «XuUMHYecKas TEXHOJIOTHSI TMOJIUMEPOB MEIUKO-OHOJIOTrHIeCKOrO
Ha3HAYCHMs», BBIMIOJIHEHBl B BHJI€ OTHAEIBHBIX JIOKYMEHTOB, SIBISIIOIIUXCS HEOThEMIIEMOU
yacTbio ganHoi OOII.
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Mampuya Komnemenyuil no Hanpaeienuo n0020moexku mazucmpoe 18.04.01 Xumuueckan mexnono2us
Hanpagnennocms (npoguins) «Xumuueckas mexnHon02us NOITUMEPOE MEOUKO-0UON02ULECKO20 HAZHAYEHUA)

Ipunoxenus

IIpodeccnonan
OobmienpodeccnoHanbHbIE
Komnerenmum OO1meKy b TypHBIE KOMIETCHIIN bHBIC
KOMITCTEHIIH
KOMIETCHIINH
Haumenoanue
JE—— shal el 3 9l sl s %l 2 2| 2| ¢ 28] 39
4 4 4 4 4 4 4 4 4 = = = = = X oX| X
o o o o o o o o o o o o o o Bl Bl B
Oduocodekue mpodaeMs! HAYKH U TEXHUKH " +
Teopernueckne U SKCIIEPUMEHTAIBHBIE METO/IBI
HCCIIEI0OBAHUS B XUMUH + + + + + + +
= = =
) J1enoBO#t THOCTPAHHBIH S3BIK + + + + +
=
W36paHHbIe TI1aBHI IIPOLIECCOB U allllapaToB
3 P ’ port P + + + + +
2 XUMHYECKOH TeXHOJIOTUI
g OnTuMu3anyst XUMHKO-TEXHOJIOTHUECKIX
&) ! + + + + + + + + + + +
IIPOLIECCOB
OreHKa PUCKOB ¥ SKOHOMHYECKOH
3¢ dexTHBHOCTY ITPH BHEAPEHUN +
MHHOBAIIMOHHBIX PEIICHUH U TEXHOJIOTHI
JlonoyTHUTEIbHBIC TTIABEI MATEMaTUKI +
HupopMarroHHble TEXHOIOTUH B 00pa30BaHUN + + + +
[lonydeHue uznaenuii Ha OCHOBE IOJIUMEPOB " " +
a MEJINKO-OHOJIOTNYECKOT0 Ha3HAUCHUS
=
Q g 5 MarepuanoBeseHHe TOTUMEPHBIX + +
z £ £ | Guomarepuanos
&| 5 E | OCHOBBI TOKCHKOIOIHH U TOKCUKOJIOTHS N
=2
= § T:)r OnomaTepuaioB
g g & | HomnonHuTenbHbIe raBbl OPraHAYECKON XUMHUH + +
o,
a XUMUST BEICOKOMOJIEKYJISIPHBIX COSTUHEHUIT + +
JlonoyHUTENBHBIE TTIaBBI OMOOPTaHUIECKOH +
XVMUHU 1 OMOXVIMHHU
[TpumeHenwe MOIMMEPOB METUKO- + +
OHMOJIOTMYECKOTO Ha3HAUCHUS
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JIMCIUTUTHHBI TI0 BBIOOPY

CrieKTpanbHble METOIBI MCCIIET0BAHMS
OpraHMYecKHux coenunHenunit (meroxn SIMP)
/Metonpl Y@, VK 1 Macc-CeKTpOCKONUH B
OpPraHUYECKON XUMHU

®duznaeckas opraHudeckas XuMus/MeTo st
CUHTE3a LIUKIMYECKUX OPraHUYECKUX
COEIMHEHNI

®u3KKa BBICOKOMOJICKYJISIPHBIX COCANHCHUI
/MeTozpl CHHTE3a MHOTO(YHKIIOHAIBHBIX
OPTaHWYECKHUX COCJIMHEHUIT

Texnonorus
OromMarepuanoB/PeTpocHHTETHYECKUI aHATN3 B
OpraHUYeCcKON XUMHHU

VYueOHast MpakTHKa: MPAKTHKA 110 HOIYIECHHIO
MIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHHH 1
HaBBIKOB

[penmunnoMHas mpakTHKa

IIpousBoacreennas npaxkruka: HUP

3ammra BBITYCKHON KBATM(PHUKATUOHHON
paboThl, BKIIFOYAst TOJTOTOBKY K 3aIIUTE U
MIPOIIEYPY 3aLIUTHI

DaKynbTaTUBbI

IMpodeccronanbHO-OpUEHTUPOBAHHBIN
HIEpEBOJ

Couuosiorust ¥ ICUXOJIOTUS
po(eCCHOHATBFHOMN EATSITFHOCTH
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Tlaaw ooobpen ¥

Tlpomowos \o 11 om 26.06.2019

MMMUCTEPCTEO HAYKM W BBICLUENO OBPAZOBAHNA POCCHICKON SEAEPALMK
SE0Y BO "Poccicrmi XuMMKO-TEXHONOMYECKHN YHUBSPCHTET W
Kadeapa Buomarepranos

on YUEBHBIA MNAH [ AR —

Kagpedpe:

@axymwmem:

KaanupLwoyua masucmp 700 Mevane (0 ywiomy nmany) 2019
MPospamma NOOSOMOaKY. axad: mpamype Ywobuul aod 2019-2020

Ofipasosamamwmi) cmadapm (@/0C) No 1404 or 21,11.2014

Buded NPOEECCUOMITENO( DORMBNLHOCTIL COINACOBAHO

Mpopexrop no YP

w.0. Npopexropa no YMP
Haraanum VY
Avpexrop WTYP

3a0. xad.

».0. Npopexropa no YMP
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CNPABOYHMK KOMNETEHLMI  YueBsei nnas marwctpatype “180401-NIMEM.pix, xon #anpaenesua 18.04.01, roa kauana noarotoexn 2019

Mrgexc Copepwarne | Tun
IOK—I cnocodHocTeo K alcTpakTHOMY MelwNesmo, aHaNK2y, CHHTEZY I 0K
I51,5.01 Ounccodosie npobnemsr HayKi # TEXHRKA
I51.5.02 TeopETHYECKNE K SKCNEPMNERTANEHEIE METDAE! 5 XMNHUA
I51.5.04 MsSpanreie rnasw NEOUSCTOE W ENNAPATOS XMMMYEDOX TEXHONOO M
I53,5.01 SaugnTa szinyckron KEant@UKEWIOHHSH paboTe, EXNICHER NOQTOTOEKY K SAWMTE M NFOLESYRY SaUMTE
|0K-2 rOTORHOCTBI0 ASHCTEORETE B HECTEHASDTHEIX CHTYALMAX, HECTH COUMANEHYIO M 3THHECKYI OTEETCTESHHOCTS 33 NDUHATEIE DELUBHHS I 0K
IBI.B.OS ONTHMHIZUNA XIMHKO-TEXHONOrMNECKMX NPSUSCTDS
I53.5.01 SawnTa exinyckron KeantPUKawIcHHon paboTel, EXNICHAR NORTOTOEKY K SAWMTE W NFOLESYRY SaUMTE
|0K-3 FOTORHOCTEIO K CIMOPIZEBMTHIO, CIMOPEINM33UMH, MCNONEZ0B3HMD TEOPYECKOr0 NOTEHLUMAEN3 | QK
|Bl.5.02 TecpeTHYECKNE K SKCNEPUNEHTANEHEE METOAL! 5 KINUA
[51.5.03 fenceci recrparesii 2asix
|Bl.5.05 ONTHMHIEUNA XIMHKO-TEXHONOrMNECKMX NPSUSCTDS
|53.5.01 SawnTa exinyckron KeantPUKawIsHHoN paboTel, EXNICHER NSRTOTOEXY K SAWMTE M NFOLESYRY SauMTEl
I@TA.B.OI MNporeccionancHo-OpMeHTEROS AN Nepesas
OK-4 cNOCcODHOCTEO COBEPILSHCTEORATE ¥ PAZBHEITE CBOM MHTENNEKTYANLHEIN W ODIWEKyNETYPHEIN YpOBEHE, NONYYaTL ZHaxuA & cOnacTv coapemesssn: npolnem Hayxw, oK
TEXHUKH ¥ TEXHONOTMM, MNYMIHHTIPHENS, COUMANBHELX M SKOHOMMHECKMX HaYK
51.5.01 Ounccodoxre npobnemer Hay i TEXHIK
51.5.02 TeopETHYECKNE ¥ IKCNEPUNERTANEHEIE METDAL! 5 XMNHUN
B51.6.04 WsSpanreie rnasw NEOUECOOE K ENNAPSTSS XMMMNEDMX TEXHONOrHA
B51.5.05 Ouerka prckos # sxcHoMrYECKoR SPPECTHEADTTH NPK EHEAPERN i DHHZIX P ANT Wi
53.5.01 SawnTa exnycKron KeantPUKaWIoHHCN paboTel, EXNICMNER NSRrOTOEKY K SAWMTE W NFOLESYERY SaUMTE
|TA.6.02 CoL M nr Mn npod Ot SEATENEHTSCTH
OK-5 cnocoﬁnocruoux npod:em«onanbuo:ty POCTY, K CAMOCTORTENEHOMY 00yHEHUIO HOBSIM METOAZM MCCNEA0BIHHR, K MIMEHEHWIO HEYYHOMD M HAY4HO-NPOVZE0ACTESHHOMD oK
npodmna ceosst NpOdecCHOHANEH0M ASSTENEHOCTH
I51.5.02 TeopETHYECKNE K IKCNEPMNERTANEHEIE METDAE! 5 XMNHUA
[515.03 f=nossii urscrparmsi azei
I51.5.04 MsSpanreie rnasw NEOUSCTOE W BNNAPATOS XMMMNEDOX TEXHONOO M
IBI.B.OS ONTHMHIZUNA XIMHKO-TEXHONOrMNECKMX NPSUSCTDS
I53,5.01 SaugnTa szinyckron KEant@UKELIOHHSIH paboTE, EXNICHER NOQOTOEKY K SAWMTE M NFOLESYRY SaUMTE
IOTA.B.O!. MpagecoicHantHc-OpeHTHDOSaHMRIN Nepesag
|0K-6 CNOCODHOCTEO B YCTHOM M MMCEMERHOM DEHH CBODOGHO NONB30E3TECH PYCCKHM ¥ MHOCTPEHHEIM AZSIKAMM 2K CPeacTRoM Asnosoro odweHns OK
[s1.5.03 Qenosci wnocTparesii azeik
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CMPABOYHMK KOMNETEHLUMI  YueBssit nnas ManacTparypel “120401-NIMEM.ph', kon sanpaenesua 18.04.01, roa kauana noarotoskw 2019

Mrgesc Copepwarne l Tun
B53.6.01 SawnTa exinyckron KeantPMKaWIoHHCN paboTEl, EXNICHNAR NOJTOTOEKY K SAWMTE M NPOLESYRY SaUmMTE!
19T4.6.01 MNpogecoionantHc-oprerTrpOSaHMIN Nepesas
IOK-7 cNOcOOHOCTEO Ha NPaEXTUKE MCNONE30BETE YMEHHS ¥ HEBLIKH B OPrasiEaUMH MCCNSR0EATENLCKMX M NPOEKTHEX PaloT, & yNpasneHnt KonNeKTHEOM I OK
I51.5.02 TEeoPETIYECKNE K SKCNEPUNEHTANEHEE METOAE! S XKMNUN
IBI.S.OS ONTHMAIEUNA XHMIKO-TEXHONDTINECKIX NPOUSCTDS
I53.5.01 SawnTa exnyckron KeantPMKaLIoHHCN PaboTE, EXNICMNAR NOJTOTOEKY K SAWMTE M NPOLESYRY SaUmMTE
IOK-S CNOCODHOCTEO HAX0AUTS TEOPHECKHE PEWEHUA COUMANEHSD! M NPOPECCHOHANEHEL 2334, TOTOBHOCTBLIO K NPHHATHI0 HECTHA3PTHEIX PelusHmi 0K
I51,5.02 TeopeTHYECKNE K IKCNEPUNENTANEHEE METDAE! 5 XMNUA
I51,5.05 ONTHMHIEUNR XHMHKS-TEXHONDNINECKIMX NPOUSCCDS
IS].E.OI SawmTa szinyckron Ksant(uUKaWoHHCH paboTel, EXNICHNan NOQrOTOEKY K SAWMTE M NFOLERYRY SaUMTE
oK-3 cnocoﬁ_nocruo C NOMOLYE lmd)opnamo:mw( TEXHONOUM K CAMOCTORTENEHOMY npuo_ﬁperemno M MCNONEZ083HHIO B NPaKTHSCX0N QEATENLHOCTH HOBSIX ZHAHUH W oK
\YMESR, B TOM SMCNe B OON3CTAX 3HaHMHA, HENOCPEACTEEHHO HE CBA33HHEIX CO Chepoi AEATENLHOCTH
51.5.05 ONTHMHIEUNA XHMHKS-TEXHONONINECKIX NPoUSCCDS
B53.6.01 SawnTa exinyckron KeantPMKawIoHHoN paboTel, EXNICHNAR NOJTOTOEKY K SAWMTE M NPOLESYRY SaUmMTE
IOI'IK—I rOTOEHOCTBH0 K KOMMYHMK2LMA 8 YCTHON M NMCHMEHHON (DOPMAX Ha PYCCKOM M MHOCTPEHHOM AZLIKEY ANA PEWEHHS 33034 NPODECCHORENEHON ASATENEHOCTH OnK
I51.5.03 =nosci AHCCTPars IR Ak
IBI..S.OS ONTHMAIEUNA XHMIKO-TEXHONDrINECKIX NPOUSCTDS
IBI..B.OZ Hredoprawionhse 1 Wi & o5p
IBZ.B.OZ(H) MponssoacTserran npaxtvra: HAP
IBS.S.OI SaumTa exnyckron KEantPUKBUICHHSH PaBoTE, EXNICHES NORTOTOEKY K SAWMTE M NPOLESYRY SAUMTE
IOTII.B.OI MNpagrecoionansHc-OpMEHTHPOS AN Nepesa]
onK-2 rOTORHOCTHI0 PYKOBOAHTL KOMNEKTME0M & chepe Ceoel NPoheCcHoHaNsHON QEATENBHOCTH, TONSPAHTHO BOCNPHHUMER COUMANEHEIR, STHHHYECKME, KOHDECCHOHANEHE onK
¥ KyNeTYDHEIR DAZNMHHA
51503 Denosci anecTparmsi azsik
I51.5.05 ONTHMHIEUNR XHMIKS-TEXHONDNINECKHX NPOUSCCDS
IBl.B.OZ HrdoprawicHrse T Wi & o5p
[52.8.0207) Npowsmnaceesien opecrika: HIP
IBZ,B.OB(HA) MNp=gannnomean npakTika
53.5.01 SawnTa exinycKHon KEantPMKawIoHHoN paboTel, EXNICHNAR NOATOTOEKY K SAWMTE M NPOLESYRY SaUMTE
I$TA.6.01 MpogeccionantHc-opeHTrpOSaHMIN Nepesas
1TA.B.02 Ce WA 1 Nod A NPOQECTHORANSHDR SEATENEHSCTH
IOI’IK—B cnocofHoCTED K NpodeccMoHankb=oM 3KCNYaTaumn coepemasnoro odopyacea«na u npubopos & COOTBETCTEMM C HENPEaAEHHEM ¥ NPOGHAEM NOLrOTOBKM OnK
I51.5.D4 NsSpanrmie rnass NEOLECCOE 1 ENNAPATSS XMMUSEDMX TEXHONOO WA
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CNPABOYHMK KOMNETEHLMI  YueBuei nnas MarwcTpartype 18040 1-NIMEM.pix, xon #anpaenesua 18.04.01, roa kauana noarotoexn 2019

Wrgexc Coaepwarine Tun

51.5.05 ONTHMHIEUNA XIMHKO-TEXHONOrMNECKMX NPCUSCTDS
51.5.03 Monyverme v 7 13 ccroes T PSS MESHMKD-SHONDrMNECKOrD HaIHauEHIR
52.5.01(Y) YueGuan NpakTica: NPaKTIKE NO NOAYHEHIO NEPENSHEDX NPOECTONENEHNX YNEHAN 1 HASHINSE
52.6.02(H) MponssoacTsensan npaxtura: HAP
52.6.03(Na) Mp=gannnosran npakThxa
653.5.01 SawnTa exinyckron KeantGUKawIoH o paboTel, EXNICHER NORrOTOEXY K SAWMTE N NFOLESYRY SaUMTE!

OnK-4 FOTOSHOCTBIO K ncngnwoeaumo METOO08 MaTEMITHYECKOND MOASNHPOBIHMA MATEDUAN0E W TEXHONOM-SCKHX NPOUSCCO8, K TEOPETHSECKONY SHINMEY W onK

SIKCNEPUMEHTANEHOM NPOBEDKE TEODETUHECKID! rMNoTES

51.5.02 TeopeTHYECKNE KN IKCNEPUNERTENEHEIE METDAL! 5 XMNMN
51.5.04 MsSpanreie rnasw NEOLECIOE W 2NNAPSTOS XMMMYEDMX TEXHONDO M
51.6.05 ONTreMIaUNa XIMEKS-TEXHDONDTMHNECKMX NPOUSCTDS
51.B.01 NononHuTencHES rasss MATEMATHEH
B1.8.07 XiMIa SEICOKOMONEKYNADHEX COESHMHEHII
652.6.02(H) MponssoacTserran npaxtura: HAP
53.5.01 SawnTa eunycKron KeantGUKaWIsH SR paboTel, EXNICMER NSRrOTOEXY K SAWMTE N NFOLESYEY SaUmTEl

ONK-5 rOTOEHOCTBIO K 33WTe o0LEKTOR MHTENNEKTYaNbHoM CODCTESHHOCTH ¥ KOMMEPUMANHE3LMM NPaE Ha oTwexTs! weTennekTyane=on cobcressHocTH onK
E51.5.05 OnTrMKIaLNR XRMEKS-TEXHONDrIHECKHMX NPOUSCTDS
51.8.02 NrdoprawicHHse Texsonomk & oSpascearin
52.8.02(H) MpownssoacTserran npaxmika: HAP
|52.B.03(m) Mp=gannnomean npakTika
ISlB.Di SaugnTa exinyceron KsantPUKEWIoHHSH paboTel, EXNICHER NOQTOTOEKY K SAWMTE M NFOLESYRY SaUMTE

|Bn.n ASATENSHOCTH: HEYYHI-HCTNEA0SaTENECKER
nK-1 cnocoﬁnocru? Opra+#30BLI2aTL CIMOCTOATENLHYIO H KONNEKTHEHYIO HaY4HO-HCCIEA0BETENLCKYI0 palory, pazpalzTeieate NNaHE M NPOrPaMMEl NPOBSABHHS HEYHHEIX nK
WCCNEROB3HWA W TeXHM+ecKiX pazpadoTox, pazpalaTeieaTe 2anaHus anA MConHMTENENH

IBi.B.DZ NredcprauncHHne Texsonomnmi & oSpascearti
|51.B.06 fononHurensHeie rass CPrasmyueson MMM
|51.B.ﬂB.01.01 CnexTpanshsie METORN NMOTNEADSAHKA ORFraHAYECKIX CosgnHerni (NeTag AMP)
|51.B.£B.01.02 Metogs YO, MK 1 macc-cnexTooceonis & oprasirdecxon XMMmK
|52.B.01()‘] YusGran NpakTica: NpaKTHKE N0 NOAYHEHIO NEPENYHED NPOETTIOHENEHNX YN i HSSLINCE
|52,B.02(H) Mpaownssoacrserran npaxmika: HAP
|52,B.03(|'la) Mp=gannnomean npakThxa
|53.5.01 SaugnTa exinycron KsantPUKaLIoHHSH paboTel, EXNICAHER NOQTOTOEKY K SAWMTE M NFOLESYRY SaUMTE
I@T}LB.OZ Cou na nr na npod Ot SEATENEHSCTH

108



CNPABONHMK KOMNETEHLMIA  YueBwuiit nnaw manweTparypi ‘180401-NMEM pbx', koa wanpasnesua 18.04.01, roa wauana noarotosem 2010

Wnaenc C Twn
nK-2 m:omm « nomcky, o0paloTke, BHANKMIY W CHETEMATHIBUMN HBYHHO-TEIHIHECKON HHBOPMALMK NO TEME HCCHRA0BAHHA, BLIDOPY METOAMK W CPRACTE PRUaHHA K
|61.8.03 Nonywenne A wa o Snonoe )
IS!.D.M Marep princ Sponareprance
|e1.8.05 [ Wt W o & P
IBI.B.OG AononHirenssuie rABEs SPranuecton XNMK
IS!.D.O? XHMUA BBICOKOMONEXYNAZHIX CORRMMENHA
ISI.B.N Aononrprenssue rases SWCopraniieckol Xmme 1 Braxmm
|e1.8.09 np ' P - o
|E1.2.08.01.01 (e p— opr ranmeni (veras AMP)
ISI.B.AB.OI.O! Meroaw Y, WK w wace P W 8 Opr LR
61.8.58.02.01 (©uamimcan cpramiueccan xminm
IS!.S.AB.O!.OZ METOAN! CHNTEIS UNKAMBCKIX DRFENHYECKI CORHHENIA
|e1.8.08.03.01 . P —"
[e1.8.08.03.02 Meroam norody ope A
IS!.S.AB.MOI Texwonormn Snomareprance
|BI.B.AB.04.02 PRTPICHNTETHLECKIA BHEAHI B OPFaHINECKOR XM
I!Z.B.OI(V) Yurfnan nPaKTIEa: NPAKTIKE NO NONYNENIO NEp npad y AW
|62.2.0204) np - np WP
ISZI.O!(I\Q) MNpeaannnonean nparrika
I!!.B.Ol Sawnre sunycxnoi IS A paboru, NEATOTORKY K SOWMTE W NEOLRAYRY 38U TH
|ova.8.01 Npog: F—— A nep
k-3 cnocolnocTie W30BATH COBpX nprOOPEI 1 METOANKH, OPFAHHIOBLIBATE NPOBEARHHE DKEHEPUMEHTOR ¥ HENLITAHWN, nposoauTe ix ofpaborky » nK
AHANNIMPOBATE MX PRIYNTATS!
ISl.b.Ol Aononnprenssuie rases naTenaTier
|61.8.02 rdop Wi & o8p
|e1.8.03 [L— ™ P P— o
IM.D.M Marep prin SponaTeprance
ISI.B.D’ Npraranemie noarmepoe Heanko-Snans ©
[e1.8.88.01.01 Chexrp maroaw o va A (nevas AMP)
[61.8.88.01.02 Meroan Y, HK v mace pOCEONIM & Opr A 01N
ISIB.OI(Y) YurGnan NpaKTiea: NPaKTIKE NO NDNYMENINO NEp npad y AW
|g2.8.02M) np - WP
ISZ.D.O!(M) MNpeaannnomean npakrika
CNPABOYHMK KOMNETEHLMWA  YueBwuiit nnas marwcTparypul ‘180401-NIMEM plx', xon wanpasnesua 18.04.01, roa nauana noarotoskm 2010
Viraenc Coaepxarne ] Tun
IB).B.OI Jawnre sunycenoi ¢ A paboru, NOATOTORKY K SHWMTE W NPOLRAYRY S8UMTY
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PACNPEAENEHVE KOMNETEHUMA _ YueBHwit nnan marvcrparypel '180401-NMEM.plx. koa nanpasnenns 18.04.01. roa auana nogrorosky 2019

Vinaexs Havinenosanne DOpHMPYENMIE KOMNETE UMW
B1 Ducumnareu (moaym) . ’ ! ! ' ' ! : ! ‘ ' ! ‘
[ere [e— OK-1; OK-2; OK-3; OK-4; OK-S5; OK-6; OK-7; OK-B; OK-3, OMK-1; ONK-2; ONK-3; ONK-4; ONK-5
|61.6.01 DUNOCTOUE NEOBNENM HYKI W TEXHNKN OR-1; OR-4 _
IM.G.O! Teoper W axenep mevasw & x| OK-1; OK-3; OK-4; OK-5; OK-7; OK-6; ONK-4
[e1.5.03 Lerceol WRoETpennui A3ws R, TRS, OR-E; OMR-1; ONR-2
|51.6.04 WaBparsiue rasss NPEURCEOs W annapeToe ximnueckin: | OK-1; OK-4; OK-5; ONK-3; ONK-4
TRXHONOrIWA
|61.8.08 O " cxix NpousEToe
|M,&06 Ougrixa PHCKDS 1 IKONOMIYETKE SGDEKTHERICTH RPN -4
EHEAPEIN p "y Wi
ISI B Baprarienan vacte
|e1.8.01 LonGnrdTRARHUE FASEL MTEMSTHIN OFIK-4; Ni-3
|81.8.02 VnGopiaurarmeie TEXHENSE & 0BEa308am I OFIK-1; ONK-2; ONK-5; NK-1; NK-3
|M.0.03 Nomyuenie K3aenwl ne ocnose nanvrepoes weans- | OFK-3; MK-2; NK-3
GHONOMUECKIND HaIHadEHHA e
[51.8.04 Marep e eprux Evonarephance MK-2, AK-3
|61.8.05 [ roxe Wl W wa Enomarepnance [ MK-2
|81.8.06 DonGAIATEARHE FASES DEFBHHYECKDN X MK-1; NK-2
|61.8.07 KPR BUCOKEHOPERYAND ea 3 OK-4; MK-2
|“_°_°° Denonmrensiue rnass Broopranweckoi xamin v MK-2
Sroxpumm _
Ny & MBSO NK-2; NK-3
|M,0.09 “;_.W“. ol
|£1.2 a8 01 Ducunnnvenl no ewbspy 51.8.48.1 MK-1; NK-2; N3
51.8.08.01.01 Sm::;-z: m ;;:muowm cprammueccnx | MK-1; NK-2; NK-3
YO, UK n macc-eni W & oprarascxod | (1K1, (K2 T-3
E18.a80102  [MeTow BTPCKOHN § 0P |_|i! LTETE
[61.8.08.02 Lucumnaenl no eubopy 51.8.08.2 MK-2
61.8.08,02.01  [Duswuecran opraniieckan oimn rik-z
crmresn MNECKAX SPFaMIYBCOX MK-2
51.6.08.02.02 mw e °p
[e1.2.a803 Twcumnarel no subopy 51.8.08.3 TiR-2
618080301 |® yANPHEIX SORANHEAMNA x-l
CHATRIE MHOFCEYHUNSHEABMMX OPFaNMYeCKHX -2
£1.8.28,03.02 :;‘;“:w o )
[81.8.08.04 Ducumnareni no subopy 51.8.08.4 NK-2
51.8.08,04.01 Texnonormn Snorareprancs 'i“'z
61.8.08,04.02 PETPOCHHTETHNECKA BHBNNS B DPrENLECKSN XiMan NK-2
|u MPAKTHIN, B TSN WENE HEYHI-HEENRADSATEALCKSN

patiara (HAP)
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PACNPEQENEHVE KOMNETEHUMA _ YueBhwit nnan sarmerpaype '180401-NMEM.plx. koa wanpasnenna 18.04.01, roa wauana nogroroskm 2019

I Viraexs Havnenosan e DopHMpyEMEIE KOMNETE UMK
|628 Baprarienan YacTy . g ; ; ; TIR-1; 12, NK-3
£2.8.04(Y) YueSnan npecTvrs: NPaKTHIE ND NOAYNENII -3, M1 TIK=2; 1IK-3
- NEPEINHEX NEOPECTHIHANBILX YHENNR N HaBUKOE
£2.8.02(H) Nponasoscreanan npaxrixa: HIWP ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; N-2; NK-3
|62.8.03(Na) Npeaarnnor-an NpaKTies <3 =3, +2i NK=1; 1IK=2; N-3 B ~
OK-1; OK=2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; ONK-1; ONK-2; ONK-3; ONK=4; ONK-5; NK-1; NK-2; NK-3
&3 locyaspcTEEnHAR NTOrOBEN ATTECTALMA
OK-1; OK-2; OK-3, OK-4, OK-5; OK-6; OK-7; OK-B, OK-9, ONK-1, ONK-2; ONK-3; ONK-4; ONK-5; N1, NK-2; MK-2
B1E Basosan wacre
|u .01 Jawmra ¥ A xsanngd # paforw, OW-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-B, OK-9; ONK-1, ONK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3
- BRNKCMNEA NOATOTORXY K SAWATE W NPOLRAYDY SOWMTI _ _
Iom DacynsTaTien OK-3; OK=4; OK-5; OK-6; ONK-1; ONK-2; NK-1; NK-2
Ioma BapraTienan vacTy ‘ s O : : ‘
STAB.01 Npod: P P i nepesoa OK-3; OK-5; OK-6; ONK-1; ONK-2; NK-2
C L W npodreccy A OK-4; ONK-2; NK-1
®TAB.02 e "
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Utoro

Kypc 1

l

Kypc 2

ba3.% |Bap.%

7IB(oT
Bap.)

%

3.e.

Wroro (c pakynbTaTMBaMn)

Wroro no Ol (6e3 dakynbTaTBOB)

MuH

Makc.

dakr

Bcero |Cem 1|Cem 2||Bcero |Cem 3

[121 17 [ 124 [64 32 32 F60 730
m—|mmm|m 30

Cem 4

30
30

b1 OucumnnuHbl (Moaynu)
b1.b ba3oBas 4actb
b1.B BapuaTtuBHas 4actb
52 MpakTuin, B TOM Yncie Hay4Ho-
nccnegosarenbckas pabora (HUP)
b2.B BapuatueBHas 4actb
B3 [ocynapcTBeHHas UTorosas aTrecraums ﬂﬂ 6 II 6 I 6
B3.6 basoBas 4actb 6 6 6
oTA dakynbTaTUBbI F 4 F 4 F 4 |I 4 r 2 t 2
oTA.B BapuatuBHas 4actb 4 4 4 [ 2 2
On, dakynbtaTvBbl (B nepuog TO) 59.6 - FE63iie2’6 - 56.7 | 54.1
. i i s Orl, dakynbTaTUBbI (B MEPUOA k3. ceck - |285]29.6 - | 42.8]534
KoHTakTHas pabota B nepuoa TO (akaa.4ac/|{On Eon - 25.9 | 22.1 - 22.8 | 25.6
Bnok b1 801.2 - ol pEe - 237
' Bnok B2 F 698 - |153.2]102.4(f - 153 |289.4
CyMMapHas koHTakTHas pabora (akaa. 4ac) |bnok B3 - -
Bnok ®TA 68.4 - | 34.2 | 34.2 -
. Wroro no Bcem 6nokam 1567.6 - |478.4|409.8( - 390 |(289.4
3K3AMEH (3k) 5 2 3 4 3 1
Obsi3aTtenbHble HPOPMbl KOHTPONS i), — 7 2 s 2 2
3AYET C OLIEHKOU (3a0) 7 4 3 4 g
KYPCOBAS PABOTA (KP) T i
. NEKUMOHHbIX 17.11%
MpoUeHT ... 3aHATUIN OT ayaUTOpHBbIX (%)
B UHTEPaKTUBHOM hopMe 56.3%
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CIMCOK KASEDP  YueSwanit nnas paTypu “180401-NMEM pix', oz wanp 18.04.01, roa wauana 2010
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