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BBEJIEHUE

[Iporpamma mpegHa3HaueHa JUIsi  NOCTYHAIOIIUX B aCOUPAHTYPY
denepaibHOTO  TOCYAAPCTBEHHOTO OIODKETHOTO  YUYPEXKJECHUS  HAyKu
denepabHOTO HUCCIEN0BATENBCKOTO LIEHTPA KOMIUIEKCHOTO W3y4YeHHS! APKTHUKHU
nmenu akaaemuka H.II. JlaBepoBa Ypanbckoro otaenenus Poccuiickon akajaemMun
Hayk (OI'BYH ®OUIIKHNA VYpO PAH) mno Hay4yHoil cHenuaibHOCTU
2.6.11 Texuomorus u mepepadOTKa CUHTETUYECKUX W MPHUPOAHBIX MOJIMMEPOB U
KOMIO3UTOB (IT0 TEXHUYECKUM U XUMUYECKUM HAYKaM).

BcerynurenbHO€ UCHOBITAHWE TI0  CIEHUAIBHOW JHUCHUILIAHE  SIBIISIETCA
COCTaBHBIM AJIEMEHTOM KOHKYPCHOTO OTOOpa MpHU MOCTYIUICHUH B aCHUPAHTYpPY.
[leasr »K3amMeHAa — YCTAHOBUTH TJIyOMHY 3HAaHWA TPETEHICHTa, YPOBEHB
MOATOTOBJIEHHOCTU K HAyYHO-UCCIIEIOBATENbCKOM padoTe.

B ocHOBy mnporpaMmsbl MOJIOKEH LEJIBIA PSAA AUCUUIUIMH O OCHOBHBIM
HAIpaBJICHUSIM TEXHOJOTUU U TIEpepadOTKHM CHUHTETHUYECKHX U MPUPOIHBIX
MOJIUMEPOB U KOMIIO3UTOB, XUMUYECKON MepepadOTKu OMOMACChl PACTUTEILHOTO
CBIPbSl, XUMHUH JPEBECUHBI, TEXHOJIOTHHU LEIUTIOI03HO-0yMaXXHOTO MPOU3BOICTBA,
TEXHOJIOTUH OMOJIOTHYECKH aKTUBHBIX BEIIECTB.

[IporpamMa BKJIFOYAeT BCE OCHOBHBIC HAIIPABJICHUS COBPEMEHHOU
TEOpUM U TEXHOJOTHH TMepepadOTKH PACTUTEIBHOIO CHIPbs, B KOTOPBIX
MOCTYNAIIINI B  aCUPAHTYpy IO CHEIUATBLHOCTH JOJKEH CBOOOJHO
opueHTUpoBaTbcs.  [loMMMO  mepeyucieHHOW  OCHOBHOW  JIUTEPATypHI,
HEOOXOJIUMO TMPOBECTH aHaJIU3 JIUTEPATyphl B paMKax MPerojaraéMoi TeMbl
auccepTauvoHHOM pabotsl. [locTymaromuii B acmupaHTypy [OJDKEH 3HATh
OCHOBHbIE (DyHJIaMEHTAJIbHbIE JOCTHXKEHUSI MO TeMe JUCCEepPTallMM, a TaKkKe
BJIQJICTh METOJUYECKUM ammnaparoM, HEOOXOAMMBIM [l BBIMOJHEHUSI TaKUX
VCCIICIOBAHU .

[TocTymarommii JOMKEH IMOKa3aTh CIOCOOHOCTh K HAYYHOMY MBIIUICHHIO,
yMeHue 0000marh 3HaHus, GakThl U MOJXOJbI, AHAIM3UPOBATh X U BBIIEIATH
MpOoOJIEMHBIE 30HBI HAYYHBIX JOCTHXKEHHM, yMETh C(HOPMYIUPOBATh THUIIOTE3Y
VCCIIEIOBAHUM.



COJAEPKXAHMUE ITPOI'PAMMBI

1. XumMusl CHHTETHYECKUX M IPUPOJIHBIX MOJUMEPOB U KOMIIO3UTOB

OO6mue cBeneHHs O CTPOSHUU M cBoicTBax mnonumepoB Kiaccudukanus
nouMepoB. OCOOEHHOCTH CTpOoeHUsl moJMMepoB. [IpocTpaHcTBeHHAs! CTPYKTypa
MOJIMMEPOB U METOJIBI €€ HnccienoBanus. [loaydeHne CHHTETUYECKHUX MOJIMMEPOB
[Tomumepuzanus. IlonmukonaeHcanus. ®usnyeckas CTPYKTypa MOJHUMEPOB.
Mertonel  u3ydeHuME  CTPYKTYphl  NOJMMEpPOB.  PacTBOpel  MIOJHMMEPOB.
PactBopumocTs nonumepos. [Ipupoaa pactBopoB nomumepos. BzanmonencTeus B
pacTBopax mnoaumepoB. OcoOEHHOCTH pacTBOpPOB mnoiaumepoB. KomtonaHsie
pacTBOppl  mOJMMEpPOB. MexaHusMm pacTtBopeHus. MonekyisipHas — Macca
oMMMEpPOB  MeTonpl  ONpeNeNeHnus MOJIEKYJSIPHOM — MacChl.  XHMMHMYECKHE
npeBpaileHus mojuMepoB. OCHOBHBIC TUIBI peakiuii. OCOOEHHOCTH XUMHUYECKHUX

peaKuui.
Komno3zutel.  OmnpenenieHre  KOMIO3MLIHMOHHBIX  MaTEpPHAIIOB U HX
KOMNOHEHTOB.  [IpyW3HakM  KOMIO3WIMOHHBIX  maTepuanoB.  CTpykTypa

KOMIO3UILIMOHHBIX  MarepuasioB.  Mcropuss  co3gaHusi  KOMIIO3UI[MOHHBIX
MatepuanoB. Kiaccudukanuss KOMIO3UIIMOHHBIX MarepuaioB. KoOMITOHEHTHI
KOMIIO3ULIMOHHBIX MaTE€pPUaJIOB.

Marepuansl Matpuil. ApMUpYIOIIME 3JEMEHTh. MeToabsl MNpOU3BOACTBA
KOMITO3UIIMOHHBIX MaTeprayioB. lIprMeHeHHe KOMIIO3MIIMOHHBIX MaTepHaIOB.
OnpeneneHue U KOHTPOJIb CBOMCTB.

2. Xumus IpeBeCHHbI H ee KOMIIOHEHTOB

DIJIEMEHTBI JIEPEBA, €r0 COCTABHBIE YACTH B MOIMEPEYHOM pa3pe3e CTBOJA.
AHATOMHYECKOE CTPOECHUE NPEBECUHBI pacTeHUH. OCHOBHBIE BHUJIbI, CTPOCHUE U
CBOMCTBA TKaHEM M KIETOK JPEBECUHBl XBOMHBIX M JIMCTBEHHBIX ITOPOJ.
Mukpockonuyeckoe M CYOMHUKPOCKOIUYECKOE CTPOCHHE KIETOYHBIX CTEHOK
npeBecruHbl. OU3NYECKUE CBOMCTBA JAPEBECUHBI. XUMHUUYECKUM COCTAB JPEBECHUHBI
XBOWHBIX W JMCTBEHHBIX mnopon. llpencraBieHne O APEBECHOM BELIECTBE Kak
MHOTOKOMITOHEHTHOM MOJMMEPHOW Martpuue. Pa3znuuus B CTpOEHMH, COCTaBE U
CBOMCTBAX APEBECUHBI B 3aBUCHUMOCTH OT BO3pacTa, YCIOBUM MPOU3pACTAHUS,
PACIIOJIOKEHUS B CTBOJIE U APYTUX YACTAX JAEpeBa.

2.1. OcHOBHBbIE KOMIIOHEHTHI APEBECHOI TKAHH.
2.1.1. l{ennronosza

Pacnpenenenune u posbs B npupoae. buocunres uesntoniossl. HeapeecHas
LEJUII0NI03a  (XJIONKOBAsl 1IEJIJTI003a, OakTepualibHas 1eumono3a). CTpoeHue
MOJIEKYJI  ILIEJIJIFOJIO3bI, ee dbopmyna. Xapakrep CBS3M  MEXIY
AHTMJIPOTJIMKO3UIHBIMU  3BEHBSMHU. DOyHKIHMOHAIbHBIE TPYIIBl  LEUIIOJIO3bI.
MoutekyisipHass Macca M MOJUAMCIEPCHOCTD LEJUTIONI03bI, METOAbI ONPEAECICHUS.
CrpykTypa neimnonao3bl. @a3oBoe COCTOSIHUE LEUIIOJIO3bl U €€ MPOU3BOAHBIX.
Tunbel  cBA3ed MEXKIYy MaKpOMOJIEKyJIaMM LEeJUIoa03bl.  HagmonexkynspHas
CTPYKTypa 1euttono3bl. CTpyKTypHBbIe MoauduKamus 1emunono3bl. CTpyKTypHas



HEOJHOPOJHOCTh  LEJUTI0JIO3bl.  Du3nyeckoe (peJakCalMOHHOE) COCTOSTHUE
LEJUTFOJIO3bI.
2.1.2. I'emuyennronoswvl

Conepxxanue B JpeBecuHE pasHbIx mopoj. Kiaccudukamus v ctpoeHue
reMULeIUIo03. HagMonekynsipHoe CTpOEHUE M PACIOIOKEHHE B KIETOYHBIX
cTreHkax. OTiauyue OT LEJUIIONIO3bl MO0 XUMHYECKUM U (U3HYECKUM CBOMCTBaM.
OcoOEHHOCTH CTPOEHHS U CBOMCTB MOJIMYPOHHUIIOB. XapakTep CBSI3EH MEXIy
AIIEMEHTAPHBIMU 3BEHBSIMU.

I'exco3anbl, neHto3anbl. CMemanHble noaucaxapuibel. VX conepxaHue u
O0COOCHHOCTH CTPOCHHUS B APEBECUHE JIMCTBEHHBIX U XBOMHBIX MOPO, XUMUYECKHUE
CBOMCTBAa M TMpEBpalllcHUs IMOJ JACHUCTBUEM KHUCIOT M Ieloyed. 3HaueHue
FEMULEIUIIONO3 B LEJUIIOJIO3HO-OYMa)KHOM  NPOM3BOJCTBE:  IOBEJICHUE
TEMULEIUIION03 MPU PA3NTMYHBIX CIIOCO0axX BapKu, NpH MOJTYYEHUHM OyMaru, Hx
poib B (OPMUPOBAHMM CBOMCTB TEXHHYECKOM NEIUIIOI03bI, OyMaru, KapTOHA.
[IpakTHyeckn Ba)KHbIE MPOAYKTHI, IIOJy4aeMble HA OCHOBE TI'€MHIIEIIIIOI03
(caxapa, ¢ypdypon, cnupTbl, OpraHU4ECKHE KHUCIOTHI U T.1.). MeToasl aHanusa
TEMULIEIIIIOII03.

2.1.3. Jluenun

CymHoCTh NOHATHS <WIMTHHH». HaxoXIeHWe JHWrHuHa B PacTCHUSX.
ConepxaHrne W pas3inuusl B CTPOCHUU JIMTHUHOB B JPEBECUHE JIMCTBEHHBIX H
XBOMHBIX TOpoA. Pa3menieHue JMrHuHa B TKAaHAX M KJIETOYHBIX CTEHKAaX.
buocunTe3 nurHuHA. JINMTHUHHBIA MOJMMEDP B APEBECHUHE, €T0 CBS3b C APYTMMU
KOMITIOHEHTaMu. OCHOBHBIE€ THUIIbI CBSI3€M MeXAy (DEHWIIPOMAHOBBIMU 3BEHBSIMU
MaKpOMOJIEKYJl JUTrHUHA. DYHKIMOHAIbHbIE TPYMNIbl JUrHUHA. [lonmumepHsbie
CBOMCTBA JINTHUHA U €r0 MPOU3BOJHBIX. MEeTO/Ibl BBIICICHUS U aHAIN3a JIUTHUHA.
Bunpl 1 cBoWCTBa TEXHUUYECKHUX JIMTHUHOB. PeaklMOHHAsi CIOCOOHOCTh JIMTHUHA.
Monudukanus nuranna. depMenTaTuBHas JeCTpyKius aurHuHa. [IpakTuyeckoe
UCIIOJIb30BaHUE JIMTHUHHBIX BEIIECTB — OTXOJIOB LIEJUIIOJIO3HO-OyMaKHOU U
TUIPOJIN3HON  NPOMBIIIJIEHHOCTH, W Pa3BUTHE MCCIECIOBAaHUNA B JAHHOM
HapaBJIeHUH, oOecreynBaronieM 0oJiee MOJTHOE M KOMILJIEKCHOE HCIOJIb30BaHUE
JIPEBECHOTO CBIPHS.

2.1.4. Dxempaxmuensie ewyecmsea oepesa

Knaccugukanus >KCTpaKTUBHBIX BEIIECTB M HUX IMPAKTUYECKOE 3HAUCHHUE.
JKusnna n ee xumuueckuil coctaB. CMoJia u JieTyuyrne Macia. TepreHbl, CMOJISHbIC
U KupHble KUCHOThl. Ctepunbl. TaHHUHBI. POJIb SKCTPakTUBHBIX BEIIECTB B
LEJUTI0JIO3HO-0YMaKHOM IIpon3BoicTBe. [IeKTHHOBBIE BellleCcTBA.

2.2.5. llpespawenus Opegecunsvl u ee KOMNOHEHMO8 8 npoyecce 0eNueHUGUKayuu
(6apka yennono3vt)

XYMMHYECKHE PEakllMi U paCTBOPEHUE JTUTHUHA MPHU CYIb(UTHBIX crocobax
BapkH. Peakuumm M MexaHU3M JECTPYKLUHH JIPEBECHBIX IOJIMCAXAPUAOB IpHU
cyib(paTHBIX criocobax BapKu. Peakiius U 1eCTpyKUHUs JPEBECHBIX MOIMCAXAPUIOB
npu cynbGUTHBIX crocobax Bapku. CraOunmzanusi nojucaxapunoB. Tonoxumus
nenurHupukanuu. XUMHUECKUE PEaKui U pacTBOPEHHUE JIMTHUHA MPU HATPOHHOU
u cynbpatHoi Bapkax. OCHOBHBIE HANpaBJICHMS AECCTPYKLIHMH IOJIHCAXAPUIOB B
mienouHoit cpege. Crabunmzanusi W COpOIUS PACTBOPEHHBIX TE€MHUIEILUIION03



LEJUII0JI0O30M B MPOLECCe  MIEJTOYHBIX  BapoK. TONOXMMHUSA  LIEJIOYHOM
nenurauukanud. CrnocoObl yMEHBIIEHUS JAECTPYKUUU MOJMCaxapuioB MpuU
HICJIOYHBIX Bapkax. [lenurnudukanus IpeBeCUHbl C MPUMEHEHUEM OPTraHUYeCKHUX
pacTBOpUTEIIEH, TUAPOTPOIHBIX PACTBOPOB, OKHUCIHUTEIEH M BOCCTAHOBUTENEH.
depMeHTaTUBHAS JIETUTHU(PUKALNS JPEBECUHBI. TeopeTuueckue OCHOBbI OTOEIKH
1 00JaropaxuBaHue IEJUTIOJIO3bI.

MexaHn3Mbl NPEBPALICHUS JIMTHUHA W TOJUCAXapUI0B MPU KUCIOPOIHO-
HIEJI0YHOM, TEPOKCUTHON BUAaX (CTaUAX) OTOCIKHU.

3. OcHOBHbIE NPUHIHIBI POU3BOICTBA BOJTOKHHUCTBIX MOJY(hadpuKaToB U3
PACTUTEIBHOIO CHIPbS.

Krnaccudukanuys BOJOKHUCTBIX MOTy(}haOpHKaTOB, MX Ha3HauYeHHE U 0OIIas
XapaKTePUCTHKA. XUMHUYECKUE, XUMHUKO-MEXaHMYECKHUEe, MEXaHO-XUMHUYECKHUE H
MEXaHUYECKUE  CIOCOObl  MPOU3BOJCTBA  BOJOKHHUCTBIX  MOIYy(HaOpUKATOB,
OCOOEHHOCTH COCTaBa M CBOMCTB MOJY4YaeMbIX MPU 3TOM MaTepuanoB. OCHOBHbIE
IOPUHLIMIIBI BapKHU LIEJUIIOJIO3bl U3 JIPEBECHHBI U JIPYTUX BUJIOB PACTUTEIIBHOTO
CBIPBSI.

TexHonornueckue cxembl UM O0OpPYAOBAHHUE JJisi TPOMBIBKH, OYHUCTKH,
CTYILIEHUS U OTOEJIKU BOJIOKHUCTBIX MOJTypadpukatoB. TeXHOIOTHYECKUE CXEMBI U
o0Opy/lOBaHUE  pereHepaluyl  XUMHUKAaTOB.  ABTOMATH3allUsg  IPOLIECCOB
MIPOM3BOJICTBA BOJOKHUCTHIX MOTy(HaOdpHUKaTOB, MPON3BOACTBEHHBII KOHTPOII.

3.1. JlecHble OMPKU ¥ MOATOTOBKA [IPeBECHHBI.

CocTrosiHue M MEepCIEeKTUBBI UCIOJIb30BaHUS PA3IMYHBIX MOPOJ APEBECUHBI,
OTXOJIOB JIepeBOOOPadATHIBAIOMIMX W JIECO3arOTOBUTEIBHBIX MPEANPUATHI B
MIPOU3BOJICTBE IEJUTION03bI, MOIYLEIUTI0N03bl, ApeBeCHOM Macchl. KoMruiekcHoe
UCIIOJIb30BaHUE BCcell OroMacchl JepeBa. Paciimpenne ucnoab30BaHUs IPEBECUHbI
JUCTBEHHBIX MOPOJ. BO3MOXKHOCTH IUIAaHTALIMOHHOTO OOECTIeYeHUs MPeIpUITUN
JPEBECHBIM CBhIpbeM. THIBI M TEXHOJOTUYECKUE CXEMBbl JIECHBIX OHpXK, HUX
obopynoBanue. Metoasl cOopku OanaHCOB M OOOpYyIOBaHUE, HCIOJIb30BaHHUE
otx0/10B. M3menbueHre OanaHcoB B mienmy. TpeOoBaHUsS K IIENe, WCIOIb3yeMOM
JUISL TIOJTyY€HHUS BOJIOKHUCTBIX NoypaOpukaToB. TUNbl pyOMIIbHBIX MaIIHH.

CoptupoBanue 1ienbsl. TEXHOJOTMYECKHE CXEMBbI IPOU3BOACTBA IIEIIBI.
MexaHu3anys ¥ aBTOMAaTH3alUsl MPOLECCOB MOArOTOBKH APEBECUHBI. XPaHEHHUE U
TPAaHCIOPTUPOBKA TEXHOJIOTMUECKOW IIembl. XpaHEeHWE WIenbl B  Kydax.
ITHEBMOTpPAHCIIOPT LIEIIHI.

3.2. [Ipou3BOACTBO ApeBECHOI MaCCHI.

[IpousBoacTBO nepuOpepHOit Macchl. TexHoIorMUecKass cxema Ipoliiecca U
ero obopynosanue. Teopusi nedpudpupoBanusi qpeBecuHbl. OUNCTKA U CTYIICHHE
JIPEBECHOM MacChl, IepepadOTKa UCIIOJIH30BAaHUE OTXO0/I0B COPTUPOBAHUS.

[Ipou3BOACTBO JpeBEeCHOW MacChl W3 IIENbl. TEeXHOJOTHYECKas Ccxema
mpoiiecca u ero 000py0BaHUE. Ocobennoctu MIPOU3BOJICTBA
TEPMOMEXAHUYECKOW, XUMHKO-TEPMOMEXAHUYECKOW M XMMHUYECKOW JAPEBECHOU
Macchl U3 IIEMbl, MpUMEHseMble BHIbI 00opynoBanusa. CpaBHUTEIbHAS



XapaKTepUCTUKAa KAueCTBEHHBIX IIOKa3aTelIed pa3jduyHbIX BHJOB JIPEBECHOMU
Macchl. [IyTu cHUKEeHUs: SJHEPrOEMKOCTH TPOU3BOICTBA IPEBECHON MACCHI.
OTb6enka apeBecCHON MacChl U €€ armapaTypHoe opopMiIeHHeE.

3.3. [Ipou3BoacTBO HeDeJIEHOH 11eJITI0JI03bI.
3.3.1. Cocmosanue u nepcnekmugsl pa3eumus NPOU3800CmMea Yeuntol03bl
CYyNbOUMHBIMU CROCObAMU

CynbdurHbie cnocoObl MPOU3BOJCTBA BOJIOKHUCTBHIX MOTy(pabpUKaToB.
TexHomornyeckne cxembl Npou3BoJcTBA. KauecTBO M OCOOEHHOCTH MOJITOTOBKH
npeBecunbl. [IpuroroBieHue Cyiab(UTHOW BapOYHON KHCIOTHI, PETYIUPOBAHUE
€ro cocraBa. TEXHOJOTHMYECKHE CXEMbl W OOOPYJOBAaHUE KHUCIOTHBIX LIEXOB.
OCHOBHBIE TPOIECCHl M PEAKIMH TMPU CYJIb(PUTHBIX crmoco0ax MPOU3BOJICTBA
nonypadpukaroB. XUMH3M  CyIb(UTHOH, OUCYIb(OUTHON, HEUTpaIbHO-
CyJIb(UTHON, CTyneHYaTbiX BapoK. OCHOBHBIE (DAKTOPHI, BIMSAIOIINE HA MPOLECC
CyIb(UTHOW BapKM M TIOKa3aTeJM KauecTBa LEJUI0JI03bl. OCOOEHHOCTH W
IIPEUMYIIECTBA BAapKU LIEJUIIOJIO03bl C KHCIOTOW Ha PACTBOPUMBIX OCHOBAHMSIX.
Pexumbl cynb@UTHON Bapku LE/UIION03bl. TeXHOJIOrus M O00OpyIOBaHUE s
OuCyIb(OUTHON, HEUTPAIbHO-CYIb(PUTHOM U CTYNEHYATHIX CIIOCOOOB BapKH,
CBOMCTBa mody4aeMmblXx moaydaOpukaToB, HX mNpuMeHeHue. HenpepriBHas
cyiabpuTHas Bapka Ieiunono3bl. KuHeruka Bapku. Perenepamus anruapuaa u
tera. CoctaB cyBok. CXeMbl pereHepalMoOHHbIX YCTAaHOBOK M MX 000pYI0BaHUE.
KommnekcHass nepepaboTka Cyiab(UTHBIX MIETOKOB. IlyTw pekoHCcTpykuuu u
MHTEHCU(DUKAUU CYTb(DUTLEIITION03HBIX TPOU3BOICTB.

3.3.2. CocmosiHue u pazgumue npou3eo00Ccmea MmexHu4ecKou Yyeainron03ul

CYNbamHbIM U HAMPOHHBIM CHOCOOAMU.

TexHonornyeckue cxembl NpoU3BOJICTBA. OCHOBHBIE MPOLIECCH U PEaKLIUU
IIPU HAaTPOHHOM U CyJbh(haTHOM crnocobax Bapku. BiusHue OCHOBHBIX (DaKTOpOB
Ha MPOIECC BapKH LIEJUTIOJIO3bI IIEJIOYHBIMU criocobamu. Pexxumebl cynbdaTHON U
HAaTPOHHOM BapKH LIEJUIIOJIO3BI. VICIIoNb30BaHME TEIUIa MapoB CAYBOK M BBIIYBKH;
yJIaBJIMBaHUE JIETYYMX BEIIECTB. Bapka LeuIr0Io3bl BBICOKOTO BbIXOAa. Bapka
HEeJUTI0I03bl ¢ mpearuapoausom. Ilonucynbuanas Bapka, Bapka ¢ J00aBKaMu
aHTpaxXWHOHA W JpYyrux coeauHeHuil. CBONCTBa M MpPUMEHEHHE CYIb(aTHOU U
HAaTPOHHOM LEJUTIOJIO3bI U MOJYLEIITI0I03bI.

VYcTaHOBKM I HENPEPBIBHOM BapKW LIEJUTIOI03bI cucteMbl «Kamiopy.
KoMroHnoBka 000py10BaHuUs, pacyeThl MO ONPENEICHUI0 OCHOBHBIX MapaMeTpOB:
J103aTOPHI IIEMbl, TUTATEIb HU3KOTO JIaBJICHUS, MpONapovyHas KaMmepa, MUTaroas
TpyOa, MUTaTe b BHICOKOTO JABJIEHUS, 3arpy304HOE YCTPOHUCTBO BAPOUHOIO KOTJIA,
HUPKYJISILMOHHBIE U pa3rpy30uHble ycTpoiicTBa. COBMEIIEHNE BapKU U MPOMBIBKU
1IETbI B OJTHOM YCTAHOBKE.

Y CTaHOBKH 11 HETIPEPBIBHOM BAPKH MOJIYLIEIIIIOIO3BI.

[IpuMeHeHre HOBBIX BUJIOB CHIPbsS ISl BAPKU LIEJUTFOJIO3BI.

Hawnyumme fA0OCTymHbIE TEXHOJOTHMM B MIPOU3BOJCTBE  CyJIb(aTHON
LEJUTIOJIO3BI.



Teopust MPOMBIBKM LIEJUTIOI03bl. TE€XHUKA MEPUOAUYECKON U HENPEPBIBHON
IPOMBIBKH, TpUMEHsieMoe obopynoBaHue. boppba ¢ MeHOOOpa30BaHUEM.
Oco0eHHOCTH POMBIBKH CYJIb(aTHON IEJITHOI03bI.

Hawnyumme [0OCTyNHbIE TEXHOJOTMM B IPOU3BOJACTBE CyJIb(aTHON
LIEJUTIOJIO3HI.

3.3.3. Pecenepayus ompabomanuwix 8apoyHulx pacmeopos. Ouucmka cmouHulx
800, 2A308bIX BLIOPOCOB

Teopuss mporecca BbIMAPKM YEPHOTO MIEJIOKA. Y CTPOMCTBO BBIIAPHBIX
anmapaToB U paboTa MHOTOKOPITYCHBIX BBIMApHBIX cTaHuui. Teopus mporecca
COKUTaHMS IIeNIoKa. TeruioBoil O6anmaHc Mmpolecca CKUTaHUs IIENIO0Ka. Y CTPONUCTBO
COJIOpPEr€HEPAIMOHHBIX KOTJIOArPEraToB. YJIaBIMBAHHE YHOCAa XHMHKATOB IIPH
cKaTuM 1enoka. OuucTka ra3oBbIX BbBIOpOcOB. Mcmonp30BaHHE BTOPUYHOTO
tera.  Kaycrtuszamust  3e1€HOro  miesioka, NOpHUMEHsieMoe  000pyJI0BaHUE.
Perenepanust u3BecTd W3 KaycTHU3allMOHHOro Imuama. KpyrooOopoT menouu u
cepbl B CyNb(}aTLEII0N03HOM ITpon3BocTBe. [loTeps mienoun u cepbl U CTENEHb
UX pereHepauuu. YJIaBJIMBaHHE U 00€3BPEKUBAHUE TYPHOMAXHYUIUX CEPHUCTHIX
coenqvHeHn. HoBbIE HampaBiieHHWs B pEreHepaluy IIENOYH M KOMIUIEKCHOE
WCIIOJIb30BAHUE BEILECTB, COAEPKAIUXCS B UYEPHOM ILEJIOKE. XHMHUYECKas M
Ouonoruyeckas O4YMCTKa CTOUYHBIX BOJ. Co3naHue HPOU3BOACTB C 3aMKHYTHIM
BOJIOTIOJIb30BAHHUEM.

3.3.4. Cenapuposeanue, copmuposanue, obeccmoiusanue u ceyweHue Yeanroio3ul

TexHonOrMYecKkrne cxembl OUYUCTKU OTIEIOB U MPUMEHsIEMOe 000pyI0BaHUE
JUISL  CEMapupOBaHMs, COPTUPOBAHUS, OOECCMOJIMBAHMS M CryUIEHUS MpU
MPOU3BOJICTBE LEJUIIOJIO3bl Pa3IMYHOrO Ha3HaueHus. llepepaboTka oOTX010B
coptupoBanus. Mcnonb3oBanue 000pOTHOM BOJIBI.

3.4. Or0esnika u 00J1aropakKuBaHmue HEJLTHJI03bI.

OTt6enka 1eUII0I03bl Pa3TUuYHBIMU peareHTaMu U (PaKTophl, BIUSIONINE Ha
Hee. Xumus otoenku. [I[puMeHenne Kuciuopo/ia, NepoKcuIa Boaopoaa, GepMeHToB,
MEPOKCUKUCIOTOW, 030Ha W  JIPyrUX  HOBBIX  peareHToB.  CrocoObl
oOnaropakuBaHusl I1EJUTIOJO3bI. BrusHue o00naropakMBaHus Ha CBOWMCTBA
1EeJUTI0NI03bl.  TexHomorust U o0opyAOBaHHE JUIsi OTOENKH W 00JaropakuBaHUs
1eJUTI0NI03bl. CXEeMBbI OTOENIBHBIX I[EXOB B MPOU3BOJICTBE LEIUIIOI03bI PA3IMUYHOTO
HazHadyeHus. J[uHamMudeckwe CrmocoObl OTOENKH IEJUTION03bl. TeHIeHIn B
YCOBEPIIICHCTBOBAHMH TIPOIIECCOB OTOCIKH. BOMPOCHI OYUCTKHA M UCITOJIB30BAHUS
CTOYHBIX BOJI.

4. TexHoJsiorusi 1 060pyI0BaHMe MPOU3BOJACTBA OyMAr¥ U KAPTOHA

4.1. OcHOBHBbIE NPUHIIUNIBI POU3BOACTBA OyMaru U KapToHA.
CocTosiHuE M TEPCIEeKTUBLI Pa3BUTHUS MPOU3BOACTBA OyMarm M KapTOHA.
Bunpr 6ymaru u kaptoHa, kiaccudukaius, 00J1acTi UCTIOIb30BaHUSI M CBOMCTBA.
TexHonmornyeckass cxema MPOU3BOJICTBA OyMard MOKPBIM W CYXUM CIIOCOOaMHU.
['unpoaspoaHaMUKa U PEOJIOTHST BOJOKHUCTBIX CYCHEH3MM M OyMa)KHBIX Macc.
bymarooGpa3yroriie CBOMCTBA BOJIOKHHUCTBHIX ToiyadpukaToB. [IpuHimmb



COCTABJICHHMSI KOMITO3MIIMM Oymarn W KapToHa. OCOOEHHOCTH WCIOJIb30BAHUS
MakynaTtypsl. IIponecc cTpykrypooOpazoBaHusi Oymaru B OymarojienaTelbHON
MamuHe. W3roroBnenwe Oymarn © KapToHa Ha OymarojienaTelibHbIX U
KapTOHOJIETaTEIbHBIX MallIMHAX

PaunonansHoe  Bojomosb3oBaHue. [lyTm  co3maHus — MakCHMAalbHO
3aMKHYTOT'O BOJI00O0OPOTa U O€30TXOAHON TEXHOJIOTUH.

5. TexunoJiorusi u 00opy0BaHue 1Js 00PaAdOTKHU U NMEePepadOTKH 1eJLTI0JI03blI,
OyMaru m KapToHa

5.1. TeopeTuyeckne 0OCHOBBI POU3BO/ACTBA LEJJIIOJI03HBIX KOMIIO3UIITHOHHBIX
MaTepHAJIOB, CHHTETHYeCKOH OyMaru u 6yMaronog00HbIX MaTepHaJIOB U
NnpuMeHsieMoe 000py/10BaHHUeE.

[ToHsaTHE O LEIIIONO3HBIX KOMITO3UIIMOHHBIX MaTepHaiaxX, CHHTECTHYCCKOU
Oymare u OymaromojoOHBIX MaTepHaJioB W HUX Kkiaccudukaums. Poib
HAJIMOJIEKYJISIPHON CTPYKTYpbl W PEIAKCAIIMOHHOTO COCTOSIHHSI IIOJIMMEPOB B
mporiecce IepepabOoTKH IEJUTIOJIO3HBIX  MaTepuaioB. IIpumeHenne ¢a3oBbIX
JyarpaMM IIpH BBIOOpE IIACTU(PUKATOPOB M PACTBOpPUTENEH MJII MOKPOBHBIX U
MIPOTIMTOYHBIX COCTABOB B IIpOIlECCax IMepepadOTKU IEUTFOI03HBIX MaTepHalioB.
XUMHUYECKHE TPEBpaIlCHUs IEJUII0N03bl M JAPYTHuX IOJMMEPOB B Ipolleccax
nepepadoTku. Peonmornyueckoe moBeneHre MOJTUMEPHBIX KOMITO3HUITUI B IpoIieccax
nepepadoTKy.

6. PacTuresibHOE ChIpbE HeJPEBECHOT0 NMPoUCX0xkaAeHusi. Buabl, cocras,
CBOJiCTBA, 00J1aCTH UCI0JIL30BAHUS.

Buapl HeIpeBECHOTO PACTUTENBHOIO CHIPBS: XJIOIIKOBOE BOJIOKHO, COJIOMA,
TPOCTHHUK, BOJIOPOCTH, TUIIARHUKH, TOpP 1 1ip. Knaccudukaruys 1 KOMIOHEHTHBIN
coctaB TophoB. MeToibl BbIICIICHNUS KOMIOHEHTOB TOppoB. CTpoeHHE U CBOMCTBA
T'YMUHOBBIX BemiecTB. CTpoeHre u cBoicTBa (DynbBOBBIX KHUCHOT. [IpumeHeHue
Topda M ero KOMIIOHEHTOB. MOpCKHE BOJOPOCIH KaK HCTOYHUK MPUPOTHBIX
noaumMepoB. OHOJNETHUE PACTEHHUS: COCTaB, CBOMCTBA MPUMEHEHU. JIUIIaitHUKH
U JIepeBOpa3pylIIaloIIfe TPUObl: COCTaB, CBOWCTBA NpuMeHeHHUs. KomriuiekcHoe
UCIIOJIb30BAaHUE  PACTUTEILHONM  OMOMacchl KaKk  IIyTb  CO3JaHus
pecypcocOeperarommx, SKOJOTMYECKU YUCTBhIX TexHoyiorud. Hampapnenuss u
CcriocoObl  XMMHUYECKOM TepepabOTKH JAPEBECHHBI U  JIPEBECHBIX OTXOJIOB.
[IpumeHeHrne OMOTEXHOJIOTHH.

7. IKoy0oru4ecKue npodaeMbl NpPHU NepepadoTKe paCTUTEIbHOI0 ChIPb.

3arpsi3HEHHE  OKpYyXKaromledl cpeapl B TEXHOJOTMSIX  KOMIUIEKCHOU
XUMHUYECKOM TmepepaboTKU pacTUTEIbHOrO ChIpbi. MCTOUHMKM 0Opa3oBaHUs
3arpsiI3HEHHBIX CTOYHBIX BoJA. CocTaB M KiaccuuKaius 3arpsi3HEHUN CTOYHBIX
BOJA. MeTo/1bl OYMCTKH CTOYHBIX BOJI. MicTounuku BeIOpocoB B atMochepy. CoctaB
ra3oBbIX BBIOPOCOB M METOAbl OYMCTKU. YIIpaBJICHHUE CUCTEMOW OOpalieHus c
orxonamu. Hammydimme qoCcTynHbIE TEXHOJIOTHH.
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IMEPEYEHbBb BOITPOCOB
K BCTYIIUTEJBHOMY UCIIBITAHUIO B ACIIMPAHTYPY IO
CNIEIIMAJBHOM TUCHUTIIMHE
TexHoJiorus u nepepadoTKa CHHTETUYECKUX U MPUPOIHBIX MOJMMEPOB U
KOMIIO3UTOB

1. Knaccudukanuss mNOIMMEpPOB; OCOOEHHOCTH CTPOEHUSI IOJIMMEPOB.
Pa3Mepbl noauMmepHbIX MosieKyd. Mojenb CBOOOAHO-COUJIEHEHHOW MOJMMEpPHOU
11(S1178

2. Buapl nomumepusanuu: UeNHas paauKalibHas, aHUOHHAs WM KaTHOHHAS.
Kunetuka nonumepusanuu.

3. Buapl noJIMKOHAEHCALIUN: JIMHEHASA, pa3BeTBIeHHAs. OCHOBHBIE OTINYUS
MOJMKOHAEHCAIIMU OT MTOJIUMEPU3ALINY.

4. MonexkynsipHas macca M CTEINEHb MOJIUAUCIEPCHOCTH MOJIUMEPOB.
[IpakTHueckoe 3Ha4eHUE MOJIEKYJISIPHOM MacChl MOJIUMEPOB.

5. HapmonekyispHasi CTpyKTypa MOJIUMEPOB U METOJIbI €€ UCCIEAOBAHUS.

6. ®a30Bbie COCTOSHUA U (DA30BBIC MEPEXO/IbI MOTUMEPOB.

7. Peonornueckue CBOMCTBA MOJIMMEPOB.

8. JlepopMalinoHHbIE CBOMCTBA MOTUMEPOB.

9. PacTBOpHBI nonuMepoB. Teopust pacTBOpoB nonumepoB Diopu-Xarruuea.

10. TepmoauHamuka pacTBOpeHHs W HaOyXxaHHs MOJIUMEPOB. BimsHue
MOJICKYJISIPHOM MAacChl Ha PaCTBOPUMOCTB. Te€mioTa pacTBOPECHUS U MAPAMETPOB
PacTBOPUMOCTH.

11. Cmecn monuMepoB: OLIEHKAa COBMECTUMOCTH, CTPYKTYpa CMECEM.

12. Onpenenenne MOJIEKYJISIPHON MaccChl MOJMMEPOB, pa3smepa, GOpMbI U
rUOKOCTH MakpomoJiekysl. CpeiHrEe MOJICKYJISIPHBIE MACCHhI.

13. KoMmo3uThl: OCHOBHBIE TTOHATHE, KIaCCU(DHUKAIIHS.

14. KoMno3utsl: CTpyKTypa, CBOMCTBA, IPUMEHEHUE.

15. IlpencraBieHre O JPEBECHOM BEIIECTBE KaK MHOTOKOMIIOHEHTHOM
MOJJUMEPHOM  KOMITO3ULUHA. XHMUYECKHW COCTAaB JPEBECHUHBI XBOWHBIX W
JUCTBEHHBIX MOpoA. Pa3nmuuust B CTPOEHUHU, COCTABE M CBOWCTBAX JPEBECUHBI B
3aBUCUMOCTH OT BO3pacTa, YCIOBUM ITPOU3PACTaHMS, PACIIOIOKEHUS B CTBOJIE U
JIPYTUX YacTAX JAEepeBa.

16. Lemmono3a. buocunres nemntono3pl. CTpoeHUE MOJIEKYJ LEJUTI0NO03bI,
ee ¢opmyna. XapakTep CBS3M MEXAY aHTHUJIPOTIUKO3UIHBIMU 3BEHbBSIMHU.
OyHKIMOHAJIBHBIE ~ TPYNIbl  IEJUIIOJIO3BI. MonekynsipHass  Macca U
MOJIUUCTIEPCHOCTD 1EJUTI0JIO3bI, METOMbl ONpeAcicHus. THUIbl CBI3€U MEXKIY
MaKpOMOJIEKYJIaMH 1EJUTI0NI03bl. HaamoseKysapHas CTpyKTypa LEIITI0JI03bL.

17. Temunemmonossl. CopaepkaHue B JPEBECUHE Pa3HbIX MOPOSI.
Knaccudukanus m crpoenue remwuileiniono3. HamMonekynspHoe cTpoeHHEe u
pacmnoyioKeHHe B KIETOYHBIX cTeHKaX. CojepikaHre U OCOOCHHOCTH CTPOCHUS B
JIPEBECHUHE JINCTBEHHBIX Y XBOMHBIX MOPO/I.

18. JIuruun. buocunte3 murHuHa. JINMTHUHHBIN OJIUMEP B APEBECHUHE, €rO
CBSI3b C APYTrUMHU KOMIIOHEeHTamMu. CoJiepKaHue U pa3iinuus B CTPOCHUHU JIMTHUHOB
B JPEBECHUHE JIMCTBEHHBIX M XBOWHBIX MOpoj. Pa3MellleHne JTUTHUHA B TKAHSIX U



KJIETOYHBIX CTeHKaX. OCHOBHBIC THUIIBI CBSI3eM MeXay (EeHUIIPOIIaHOBBIMU
3BEHBSIMU MAaKpPOMOJIEKYJI JIUTHUHA.

19. ®yHkuHoHaNbHbIE TPyNNbl TUTHUHA. [loTMMepHbIE CBOMCTBA JINTHUHA U
€ro NpPOU3BOAHBIX. MeToAbl BBIACICHUS W aHajdu3a JUTHUHA. PeakunoHHas
CIIOCOOHOCTH JINTHUHA.

20. DKcTpakTUBHBIE BemiecTBa jepeBa. Kiaccudukanus 3KCTpaKTUBHBIX
BellecTB TeprneHbl, CMOJSHBIE W JKAPHbIE KHUCIOThl. CTepuHbl. TaHHUHBI.
[IpakTryeckoe NpUMEHEHUE IKCTPAKTUBHBIX BEIIECTB.

21. Peakiuu 1 pacTBOpEHHUE JJUTHUHA MIPH CYJIb()UTHBIX CIOCOOAX BapKH.

22. XWUMUYECKHE PEAKIMM M PACTBOPEHUE JIMTHUHA IPU HATPOHHOM U
cynb(daTHOM crioco0ax AeMUTrHU(UKAITIN TPEBECHHBI.

23. Peakuuyn m MeXaHU3M JECTPYKIMH JPEBECHBIX IOJIMCAXAPUIIOB IIPH
cyibdaTHbiX crnocobax Bapku. Crabwnuzanus MoJucaxapujioB. Tomoxumus
JeTUTHU(PUKALIUH.

24. Bunapl NPUMEHAEMBIX MOPOJ JIPEBECUHBI, JPEBECHBIX OTXOJOB IS
MPOU3BOJICTBA  BOJIOKHUCTBHIX  mosydaOpukaroB. lcmonp3oBaHue — Apyrux
BOJIOKHUCTBIX MAaTEpHAJIOB W BTOPUYHOTO ChIpbs. TpeOoBaHUS K KadyeCTBY
JIPEBECHOTO CBHIPhs. Y CTPOMCTBO JIECHBIX OMpPK. [IpOU3BOCTBO TEXHOIOTHYECKOM
LIETIBI.

25. O06mras cxema Mpou3BOACTBA CYJIb(PUTHOM 1esTI0103bI. COCTaB ChIPOU U
BAPOYHOM KHUCHOTHl. XHUMHU3M U (akTopbl CyJdbPuTHOM Bapku. TexHuka
Cyab(UTHOW Bapkud 1eUT0a03bl. OCOOEHHOCTH W MPEUMYIIECTBA BapKu
CyJIb(DUTHON LEIUTI0N03bl. bUCynb(puUTHAS U HEUTPAIBHO-CYJIb(PUTHAS BapKa.

26. KommiekcHas nepepaboTka Cyab(PUTHBIX IIETIOKOB.

27. OOmast cxema MNPOU3BOJACTBA cyib(darHOW 1emuono3el. CocTtaB u
OCHOBHBIE TIOKa3aTesM OEJIoro mienoka. XuMu3M U (akTopbl BApKH.

28. YcTaHOBKHU JJisl HENPEPHIBHOW BapKU LEJUIIOI03bI cUcTEMbI «KaMropy.
MonudurnupoBanHass  Bapka  cyiabdartHod  memwtono3bl. CoBpeMEHHbIE
sHEprocoeperarome TEXHOJIOTUN IEPUONIECKON U HEMPEPHIBHOM BapKHu.

29. Perenepanusi oTpabOTaHHBIX BapOYHBIX PacTBOpOB. Teopus mpolecca
BBITIAPKKA YEPHOTO IIEJIOKAa. YCTPONCTBO BBIMAPHBIX ammapaTtoB u pabdora
MHOTOKOPIYCHBIX BBIMAPHBIX CTAaHIMU. Teopus mpouecca CKHUMaHus MIETIO0Ka.
Y CTpOUCTBO COOOPErE€HEPALIMOHHBIX KOTI0ArPEraToB.

30. Kayctuzamusi 3€jieHOro IIejioka, IpUMEHsieMoe O0O0Opy/I0BaHUE.
Perenepaiiisi M3BeCTH M3 KayCTH3alUMOHHOTO Huiama. KpyrooOopoT mienoun u
cepbl B CyIb(}ATLEIII0I03HOM NMPOU3BOACTBE. [loTeps mienoun u cepbl U CTENEHb
WX pereHepalyi.

31. IIpombiBKa uewtt0n03bl. I[Iponeccel W sSBICHHS, MPOTEKAIOIIUE IPH
npombiBKe. [Ipumensemoe o6opynoBanue.

32. CopTHpOBaHUE U OUYUCTKA LIEJUIIOJIO3bl. XapaKTepPUCTUKA 3arpsI3HEHUN U
crocoObl ux yaaneHus. OCHOBHBIE CXEMbI OYHCTKH.

33. Orbenka u oOjaropakuBaHue MEJUTIOI03bL. OTOENKA IEITIOI03bI
pa3sNTUYHBIMU peareHTaMud H (HaKTOPBI, BIMSIONIME HA HeEe. XUMHUS OTOEIKH.
[IpumeHeHre KHCIOpOJa, MEpPOKCHIa BOAOPOJa, (EPMEHTOB, MEPOKCUKHUCIOTOH,
O30HA U JPYTUX HOBBIX peareHToB. TexHojorus u o0OpynoBaHUE AJisi OTOCIKH U



o0naropaxMBaHus LEJUTION03bl. TEeHJEHIIMH B YCOBEPUICHCTBOBAHUHU IPOILIECCOB
OTOEJIKH.

34. MexaHudeckue Macchl, Kiaccuukanus, Crnocoobl TMOTYyUYEHUS.
[Ipou3BOACTBO ApeBECHOM Macchl U3 HIENbl. TEXHOJOTHYECKas cXxeMa mpolecca u
ero obopynoBanue. OCOOEHHOCTH MPOU3BOACTBA TEPMOMEXAHUUYECKOU, XUMHUKO-
TEPMOMEXAHUUYECKOW U XMMHUYECKOW JPEBECHOW MAacChl U3 IIEMbl, MPUMEHSIEMbIC
BUJbI  oOopynoBaHusi.  CpaBHMUTENbHAas  XapaKTEPUCTUKA  KAaYECTBEHHBIX
NOoKa3aTelield pa3Iu4YHbIX BUIOB IPEBECHOM MaCCHI.

35. OOmas TexHOJIOTHYECKas CXeMa MpPOU3BOACTBa Oymaru. Bunsl
BOJIOKHUCTBIX MAaTE€pHAJIOB M BCIIOMOraTeIbHBIX XHWMHUKATOB HCIOJIb3yEMBIX B
IIPOU3BOJCTBE Oymarn M KapToHa. bymarooOpasyromye CBOMCTBAa BOJOKHUCTBIX
nosrypaOpuKaToB.

36. Pa3mon BOJIOKHUCTBIX TOJy(paOpukaToB. PakTopbl, BIUSIOIIAE Ha
nporuecc pazmona. Konrpons nporecca pasmoiia.

37. Ilpoxkuiietika Oymaru. Hanonxnenue u kpamieHue Oymar.

38. ®opmoBanue Oymaru Ha cetke b/[M.

39. IlpeccoBanue Oymaru. Teopus, daxtopsl, obopynoBanue. Cyrika
oymaru. Teopusi, hakTopsl, 000pyI0BaHUE.

40. [TepepaboTka MaKkyJIaTyphl.

41. HenpeBecHoe  pactuTenbHOE — chlpbe.  Buupl.  IlepcrniekTuBbl
ucnonp3oBanusa. CocraB, CBOWCTBA M NIPUMEHEHHME OJHOJETHUX PACTEHUU U
MOPCKHX BOJOPOCIIEH.

42. Kiaccudukauus ¥ KOMIIOHEHTHBIM coctaB Topda. Buasl Topdos.
MeTonb! BbII€NIEHUS KOMIIOHEHTOB Topda.

43. CtpoeHue 1 CBOMCTBAa 'yMUHOBBIX BellecTB. [Ipumenenue Topda u ero
KOMITOHEHTOB.

44. OxpaHa OKpyKawmled cpeapl MpU UEUIFOJI03HOM IPOU3BOJICTBE.
OKOJOrM4ecklu  Oe30MacHble  TEXHOJIOTMH  MPOMU3BOJACTBA  BOJIOKHUCTBIX
nosrypadpukaroB. Cuctema TexHoJorndeckoro HopmupoBanusi Ha ocHoBe HCT nHa
npumepe npeanpustui LIbIL.

45. XapaKkTepucTHKa CTOUYHBIX BOJ U ra30BBIX BBIOPOCOB. MexaHUYECKHE,
bU3UKO-XUMUYECKHE, OMOJIOTHYECKUE CTIOCOOBI OUUCTKHU.



MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cniermansHocTh 2.6.11 TexHomorus u nepepadoTKka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

9K3AMEHAIIMOHHBINA BUJIET Ne 1

1. Krnaccupukamuss mnOJIMMEpPOB; OCOOCHHOCTM CTPOCHHSI MOJUMEPOB.
Pazmepbl mosuMepHBIX MOJIEKYJN. Mojenb  CBOOOIHO-COYICHEHHOM
ITOJIMMEPHOM LEIH.

2. XWMHYECKHE peaKlIUd W pPacTBOPECHHE JIMTHUHA TPH HATPOHHOM U
cynbdaTHOM criocobax AeNMUrHu(UKAIIIN TPEBECUHbI

3. CoprupoBaHHE M OYMCTKA IIEJITIOJI03bl. XapaKTEPUCTUKA 3arpsi3HEHUN U
crocoObl uX ynaneHus. OCHOBHBIE CXEMbI OYHCTKH.

o |
o
< r T
47 .
) »

:
V4

PaccMOTpEHO HA 3aCe/IaHHH KRP&:@D{){QI’UY[{;DLIh,‘i(l(} h;_»\H

Yuenoro copeta ®I'bYH ®UIIKUA PAH fradsity ooty S

24 oxtab6pa 2022 r., nporokon Ne 7 pa-xepp. F"\h{f%j\"“‘g “¥1.H. bonoros
Vs ot el

L o



MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenus Poccuiickoi akaieMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

9K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Buger monmuMepusanmu: IeMHAs paguKaibHas, aHUOHHAs W KaTHOHHAS.
Kunetuka nonumepusanmu.

2. Peaknmm W MexaHWU3M JECTPYKIIMH JPEBECHBIX IOJIMCAaXapuioB TpHU
cyJbdaTHbIX criocobax Bapku. Ctabuiauzaius noiucaxapuioB. Tonoxumus
JTeTUTHUDHUKAITAH.

3. IlpombiBka memmono3bl. Ilporieccbl u  SBJAEHUS, MPOTEKAIOIUE MpHU
npombiBKe. [Ipumensiemoe o6opyioBaHue.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenus Poccuiickoi akaieMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

9K3AMEHAIIMOHHBINA BUJIET Ne 3

1. Buapl nOnMKOHAEHCAIIMN: JUHEWHAsA, pa3BeTBICHHAsA. OCHOBHBIE OTINYUA
MOJMKOHAEHCAIIMU OT MOJIUMEPU3ALINY.

2. DKcTpakTHBHBIE BemiecTBa jepeBa. Kiaccupukamuss 3KCTPaKTUBHBIX
BEIIECTB TepreHbl, CMOJISIHBIE U KUPHbIE KUCIOTHI. CTepuHbl. TaHHUHEIL.
[IpakTueckoe MPUMEHEHUE SKCTPAKTUBHBIX BEIICCTB.

3. Kayctuzanust  3€JIeHOTO IIEJI0KA, npuMEHsIeMoe  00O0pyJOBaHUE.
Perenepanus u3BecTn M3 KayCTHU3aIMOHHOTO IiaMa. Kpyroo6opot menouaun
U cephl B CyNb(haTIEIIII0I03HOM IIpon3BocTBe. [loTeps menodyn u cepol U
CTETIEHb UX PEreHEpaIUU.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus U nepepadoTKa CHHTETUYECKUX U MIPUPOIHBIX TTOJIUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

9K3AMEHAILIMOHHBIN BUJIET Ne 4

. MonekynsapHas Macca W CTENEHb MOJUIUCIIEPCHOCTH  IOJUMEPOB.
[IpakTueckoe 3HaUeHNE MOJIEKYISIPHON MAacChl OJIUMEPOB.

2. OyHKUMOHAJIBHBIE IPYNIbI JINTHUHA. [loIMMeEpHBIE CBOMCTBA JINTHUHA U €TI0

IIPOU3BOJIHBIX. MeTOAbpl BBIAEIEHUS W aHAIN3a JIMTHUHA. PeaknmoHHas

CHOCOOHOCTBH JIMTHUHA.

. KommiekcHast nepepaboTka Cyab(OUTHBIX IIEJTOKOB.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenus Poccuiickoi akaieMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

9K3AMEHAIIMOHHBINA BUJIET Ne 5

[E—

HanmonekynsipHas CTpyKTypa MOJUMEPOB U METOABI €€ UCCIICIOBAHUS.

2. Bugpl npuMeEHAEMBIX TOPOJA  JPEBECUHBI, JPEBECHBIX OTXOAOB IS
MPOU3BOJICTBA BOJIOKHUCTHIX TONy(adbpukaroB. Vcnonbs3oBaHnue apyrux
BOJIOKHUCTBIX MaTE€pUajOB U BTOPUYHOTO ChIpbs. TpeOoBaHUS K KadyeCTBY
JPEBECHOTO  CHIPhS.  YCTPOMCTBO  JIeCHBIX  Oupx. IIpomsBoacTBO
TEXHOJIOTUYECKOM LIEIIHI.

3. IlepepaboTka MaKynaTypsbl.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenus Poccuiickoi akaieMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

9K3AMEHAILIMOHHBIN BUJIET Ne 6

1. ®azoBeie cocTosIHUSA U (Pa30BbIE IEPEXOABI TOJIUMEPOB.

2. Peakuuu v pacTBOpEHHE JTUTHUHA MPU CYJIbPUTHBIX CIOCO0aX BapKH.

3. MexaHuyeckue  Macchl,  KiacCH(pUKalMs,  CIOCOObl  TOJYyYEHHS.
[Ipon3BOACTBO APEBECHOW MacChl M3 IIENbl. [EXHOJOrMYeECKas cXxema
mporiecca ®W ero  obopymoBanue. OCOOCHHOCTH  IIPOM3BOJICTBA
TEPMOMEXAHUYECKOW,  XHUMHUKO-TEPMOMEXAHUYECKOM U XHMHYECKON
JIPEBECHOM Macchl W3 IIEMbl, NPUMEHSEMBbIE BHIbI 00OpYIOBaHUS.
CpaBHHTENBHAs XapaKTEPUCTHKA KadyE€CTBEHHBIX IOKAa3aTeseld pa3judHbIX
BUJIOB JPEBECHOM MACCHI.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepasibHOE TOCYAAPCTBEHHOE 0I0/IKETHOE YUpPeKIeHUE HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP

KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa

Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'BYH ®UIIKHA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE

TexHosnorus u nepepabOoTKa CHHTETUYECKUX U MPUPOIHBIX MOJTUMEPOB U

KOMIIO3UTOB

Hayunas cnermanbaocThb 2.6.11 TexHonorus u nepepaboTka CHHTETUYECKUX U

N —

IIPUPOAHBIX ITOJJUMCPOB U KOMIIO3UTOB

3K3AMEHAIIMOHHBINA BUJIET Ne 7

. Peonormyeckue cBOMCTBA MOJIMMEPOB.
. OOmias cxema NMPOU3BOACTBA CYJIb(UTHON 1eIt003bl. COCTaB ChIPOU U

BAPOYHOM KHUCHOTHl. XUMH3M M (PakTopbl CynbPuUTHON Bapku. TexHHKa
Cyab(UTHONW Bapku UEUTI0N03bl. OCOOEHHOCTH M TMPEUMYIEeCTBa BapKu
CyJIb(DUTHON LEUTI0N03bl. bUCynb(puTHAS U HEUTPAIbHO-CYJIb(PUTHAS BapKa.

. CTpoenue u cBoO#MCTBa T'yMHHOBBIX BemlecTB. [Ipumenenne topda u ero

KOMIIOHCHTOB.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cniermansHocTh 2.6.11 TexHomorus u nepepadoTKka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

3K3AMEHAIIMOHHBINA BUJIET Ne 8

. Jedopmarmonnsie CBONCTBA MOJIUMEPOB.

. YCTaHOBKM I HENPEPBIBHOM BapKH LEJUIIOJIO3BI cHCTEMBI «Kamrop».
MopaudunmpoBanHas Bapka cyiab(aTHON 1euit0no3bl.  CoOBpeMEHHBIE
’HEprocOeperarome TEXHOJIOTUN EPUOINYECKON U HEMPEPHIBHOM BapKu.

3. HenpeBecHoe pactutenbHOE Cbipbe. Bupl. [lepcnekTuBBI UCHOJIB30BaHUS.

CocraB, cBOWCTBAa W NPHUMEHEHHE OJHOJETHUX PACTEHHUA M MOPCKUX

N —

v

BOJIOPOCJIEH.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa

Ypaabckoro oraenenus Poccuiickoi akaieMuu HayK
(PI'BYH ®UIIKHA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

9K3AMEHAIIMOHHBINA BUJIET Ne 9

[E—

. PactBOpEI mommumMepos. Teopust pacTBopoB nonmumepoB Pnopu-Xarruucea.
2. OOmas TeXHOJOrM4yeckas CXemMa Mpou3BoJAcCTBa  Oymaru. Bumsl

BOJIOKHHUCTBIX MAaTCPHAJIOB M BCIIOMOT'ATCIIbHBIX XUMHUKATOB HMCITOJIB3YCMbIX

B TMpOU3BOACTBE OyMarn u KapToHa. bymarooOpasyroiine CBOHCTBa
BOJIOKHUCTBIX TI0JTy(haOpHUKATOB.
3. OxpaHa OKpyawmomeh cpeapl Opu  UEUIIOJO03HOM  MPOU3BOACTBE.
DKoJIoTUYecKr Oe30MacHble TEXHOJOTUU TMPOU3BOJICTBA BOJIOKHHUCTBIX
nosypabdpukaroB. CuctemMa TEXHOJOTHUYECKOTO HOPMHUPOBAHHUS Ha OCHOBE
HCT na npumepe npeanpusituii LIBIT.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

3K3AMEHAILIMOHHBINA BUJIET Ne 10

1. TepmonuHamMuka pacTBOpeHUss U HaOyxaHuUs MOJUMEpoB. BrusiHue
MOJICKYJIIPHOM MacChl Ha pPacTBOPUMOCTh. TeIIoTa pacTBOPEHUS U
napamMeTpOB PACTBOPHMOCTH.

2. Orbenka u oOjaropaxuBaHue UEUIOI03bl.  OTOENKa  IEUTH0I03bI
Pa3IMUYHBIMUA peareHTaMu U (PaKTOPHI, BIUSIONINE HA Hee. XUMHSI OTOCIIKH.
[IpumeneHue KHCIIOPOJIa, MIePOKCH/IA BOJIOPO/IA, (bhepMeHTOB,
MIEPOKCUKUCIIOTOM, 030Ha W JPYTUX HOBBIX pearceHToB. TeXHOJIOTHS M
obopyoBaHue A1l OTOCIIKK M 00J1aropakMBaHUs IICJUTIONIO03bI. TeHASHIIUN B
YCOBEPIIICHCTBOBAHUH MPOIECCOB OTOCIKH.

3. XapaKTepucTHKa CTOYHBIX BOJ M Ta30BbIX BBIOPOCOB. MeXaHHMUYECKHE,
(bU3UKO-XUMUYECKHE, OMOJIOTHYECKUE CTIOCOOBI OUUCTKHU.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

DenepaibHOE TOCYAAPCTBEHHOE 0I0/IKETHOE YUpeKIeHue HAYKHU
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP

KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa

Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'BYH ®UIIKHA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE

TexHonorus n nepepadoTKa CUHTETUYECKUX U MPUPOIHBIX MTOJIUMEPOB U

KOMIIO3UTOB

Hayunas cnermanbaocThb 2.6.11 TexHonorus u nepepaboTka CHHTETUYECKUX U

IIPUPOAHBIX ITOJJUMCPOB U KOMIIO3UTOB

3K3AMEHAILIMOHHBINA BUJIET Ne 11

1. Cmecu nonumepoB: OLEHKa COBMECTUMOCTH, CTPYKTYpa CMECEM.

2. IlpencraBieHne O JAPEBECHOM BEHIECTBE KAK MHOTOKOMIIOHEHTHOM
MOJMMEPHON KOMITO3UIIUM. XHUMUYECKAN COCTAaB JPEBECHUHBI XBOWHBIX H
JUCTBECHHBIX TOpoA. Pa3znmnumsi B CTPOEHHMHM, COCTAaBE M CBOMCTBAaxX
JIPEBECHHBl B 3aBUCHUMOCTH OT BO3pacTa, YCJIOBHH ITPOU3PACTAHUS,
PacCIOJIOKEHUS B CTBOJIE U APYTUX YaCTAX JIepeBa.

3. IlpeccoBanue O6ymaru. Teopus, gakropsl, obopynoBanue. Cyiika Oymary.
Teopus, haxkTopsl, 060pyI0BaHUE.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CHENUAIIBHON JUCIIUIIIINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

3K3AMEHAILIMOHHBINA BUJIET Ne 12

1. OnpeneneHue MOJEKYISIPHOM Macchl MOJHMMEPOB, pa3mepa, (OpMbl H
TUOKOCTH MakpoMoJieKy. CpeHue MOJIEKYISIPHbIE MACCHI.
2. Hemmrono3a. buocunrte3 1emntono3sl. CTpoeHUE MOJEKYJ LEIUTIJIO3bI, €€
dopmyna. XapakTep CBS3M MEXKIY AaHTUIPOTIMKO3UIHBIMU 3BEHbSIMHU.
OYHKIMOHAIBHBIE TPYNNbl  LEJUIOJI03bl.  MonekyisipHas — Macca
NOJINUCIIEPCHOCTD  LIEJUIIOJI03bl, METOJBl OIpEeAcNIeHus. THIbl CBA3EH
MEXIY MaKpOMOJIEKyJaMU LeJUTroi03bl. HanMonekyisipHas CTpyKTypa
LEJUIIOJIO3BI.
3. Pa3mon BoJOKHHUCTBIX nonydadpukaToB. DakTopshl, BIAUSIONINE HA MPOLECC
pa3mozna. KoHTpouss nponecca pazmoiia.

T
& ) .
Pl »

&
y.
4

&

PaccMOTpeHO Ha 3aceIaHHH ,;{Hpglﬁlo{)-(}?l'liyl{’mlIui\-l(} H‘,:\H

VYyenoro copera ®I'bYH OUIIKHA PAH f=adsis oty S

24 okta6pa 2022 r., nporokon Ne 7 pa-xepp. F’H;{f(-j:{v“g \“#.H. bonoros
| P A R N0 2 7

LY v
% o
% ' .
% c
- » &
-y . \ P
LN .
8
. o
T

.’.



MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenus Poccuiickoi akaieMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

3K3AMEHAIIMOHHBIN BUJIET Ne 13

. KoMIo3uTsl: OCHOBHBIE MOHSITHE, KIIacCUPUKAITHSL.
. I'emunemmono3el.  ConpepkaHue B JAPEBECHMHE  Pa3HbIX  MOPOSI.

N —

Knaccudukanusa u ctpoenue remuuenitonos. HagmonekynspHoe cTpoeHue
U PacHojioKeHHEe B KIETOYHBIX cTeHkaX. CoxaepxaHue W OCOOEHHOCTH
CTPOCHHUS B IPEBECUHE JINCTBEHHBIX U XBOUHBIX MTOPO/I.

. Perenepamuss 0oTpaOOTaHHBIX BapOYHBIX pacTBOpPOB. Teopus mpoiiecca

BBITIAPKK YEPHOTO IEJI0Ka. YCTPOWCTBO BBIMAPHBIX armapaToB W paboTa
MHOTOKOPIYCHBIX BBINAPHBIX CTaHUMi. Teopuss mpolecca CKUTAHUS
1IEJI0KA. Y CTPOMCTBO CONOPETEHEPALMOHHBIX KOTJIOArpEraToB.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

3K3AMEHAIIMOHHBIN BUJIET Ne 14

. Kommo3ursl: cTpykTypa, CBOMCTBA, IPUMEHEHHUE.

. OOmas cxeMa mpou3BOJICTBa CyIb(aTHOU 1eUTH0103bl. COCTaB U OCHOBHBIE
noKasaresid 0esnoro uienoka. XuMu3M U (pakTopbl BapKH.

3. ®opmoBanue Oymaru Ha cetke b/IM.
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MUHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHUS
POCCHUICKOI ®EJEPALIAN
(MUHOBPHAYKH POCCHUN)

denepanbHOE roCyJapCTBEHHOE OKIZKETHOE YUpeKIeHHe HAYKH
DenepajbHbIA UCCIAEA0BATEILCKUAN HEHTP
KOMILJIEKCHOTO M3y4eHusi ApkTtuku uMenu akaaemuka H.IL. JlapepoBa
Ypaabckoro oraenenusi Poccuiickoi akageMuu HayK
(PI'bYH ®ULIKHUA YpO PAH)

BcerynurenbHbIN 3K3aMEH MO CIENUATIBHON AUCHUIUINHE
TexHosorus u nepepadoTKa CUHHTETUYECKUX U MIPUPOJIHBIX TOJUMEPOB U
KOMIIO3UTOB
Hayunas cnieruansnocTs 2.6.11 TexHomorus u nepepadoTka CHHTETHYECKUX U
MIPUPOIHBIX MTOJIUMEPOB U KOMIIO3UTOB

3K3AMEHAILIMOHHBINA BUJIET Ne 15

1. JlurauH. brocuHTe3 nurHvHa. JINTHUHHBIA TOJIMMEP B JAPEBECUHE, €T0
CBSI3b C JpyruMu KommoHeHTamu. ConaepikaHWe W pas3iuuus B CTPOCHHUU
JUTHUHOB B JpPEBECHHE JUCTBEHHBIX W XBOWHBIX MOpoA. PasmemieHue
JUTHUHA B TKAHSIX U KJIETOYHBIX cTeHKax. OCHOBHBIE THIBI CBA3CH MEXITY
(eHMIPOnaHOBEIMU 3BEHbSIMU MaKpOMOJIEKYJI JTUTHUHA.

2. Tlpoxkneiika Oymaru. HamonHenue u kpainienue Oymard.

3. Knaccudukanmss v KOMIOHEHTHBIN cocTaB Topda. Bumasl Topdos. Metoss
BbIJIEJICHUS] KOMIIOHEHTOB TOp(a.
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