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ITepedens cBeeHHI 0 MPOrpaMMe BCTYIUTEIbHBIX VY4eTHbIe JaHHbIE
IK3aMEHOB B Marucrparypy
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e Pecypcocheperaromue METOIBI ¥ TEXHOJIOTHH 19.04.01/33.06
(GYHKIMOHAIBHBIX MaTEPHAIOB X OMOaKTUBHBIX

BEINECTB

YpoBeHb OATOTOBKH Marwuctp

CYOC Yp®Y B obsacTn o0pa3oBaHust YTBep:KIeH NPHKa30M péKTopa
02 MHDKEHEPHOE JIEJIO, TEXHOJIOTUU U TEX- | Yp®Y

HWYECKUWE HAVKU Ne 832/03 ot 13.10.2020
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ITporpaMma BCTYNHTEILHBIX HCIBITAHHH B MArHCTPAaTypy COCTAB/IEHA ABTOPaMHU:

Ne Yuenas cre-
. /;1 (0] (0] neHb, JoJuKHOCTD Kadenpa / nenapraMesT
y4eHoe 3BaHHe
besmarepHbIX
P K.X.H. Kadenpa Texnonoruu
L | Ml JIOIIEHT Saiis OpraHU9eCKOro CUHTE3a
AnexceeBud p
IIporpaMma yTBep:KI€HA:

Y4e0H0-MeTOAUYECKHM COBETOM XHMHKO-TEXHOJOTHI€CKOr0 HHCTHTYTA

ITpotoxon Ne 3 ot 15.03.2024 .

[pencenarens YMC XTHU @f = A.B. Jlapunniesa
JTupextop XHUMHKO-TEXHOJNOTHYECKOT0 HHCTHTYTa / M.B. Bapakcun
AHHOTAIIUA:

IIporpamMMa cocTaBieHa B cooTBeTcTBHH ¢ TpeboBanusamu CYOC Yp®VY B obmactu obpazo-
BaHHUs, NpPEIbSBISEMBIMH K IIOATOTOBKE IIOCTYNAIOMIMX B MAarkcTpaTypy IIO HAIpaBJICHHIO
19.04.01 — BroTtexHonorH.

DK3aMeH SABISIETCS TPEXKOMIOHEHTHBIM, IIPOBOAHTCS B TECTOBOH (OpME B COOTBETCTBHH C
TpeGoparmamu [Tpukasa pexropa Yp@Y Ne 252/03 ot 15.03.2023 r. «O BCTYIHTENBHBIX HCIIBITA~
HUSX 10 IPOrpaMMaM MarucTpaTypsDy.

Ilean BCTYNHTENbHBIX HCOBITAHUI — 00ECIIEIUTS JIMIaM, IPETCH/IYIOIMM Ha OCTYIICHHE
B Yp®V st ocBoeHus 06pa3oBaTeNbHOM IPOrpaMMbl MarCTpaTypsl, PaBHEIE yCIIOBHUS, BHE 3a-
BHCHMOCTH OT IPEIBITYIIEro JOKYMEHTa O BHICIIEM 00pa30BaHHH.

3agada BCTYNHTEIbHBIX HCOBITAHMN COCTOUT B TOM, YTOOBI BEISIBUTH HAIMIHAC FOTOBHOCTH
IIOCTYNAIOMEro K o6y4eHHI0 B MarucIparype B 9acTH C(OpMHPOBAHHOCTH HH(OPMAIHOHHO-
KOMMYHHKATHBHON KOMIIETCHIMH HE HIDKe 6a30BOTO ypOBHS M 3HAHHS OCHOBHOTO COACPIKAHMS
MPO(QUIBHBIX IUACIUIIIHNH.



COJIEP)KAHUE BCTYIUTEJBbHBIX HCIIBITAHUA B MATUCTPATYPY 110
HAITPABJIEHUIO TIOATI'OTOBKU

19.04.01 — BuorexHoJIOrUst

1. CprKTypa CoaecpKaHuA BCTYIIUTEJIBHOI0 HCIIBITAHUA BKJIKOYACT 3 pa3aena:

Paznen ®opmMma, Bpems | basl

1. | TectupoBaHue, BBIABIAIONIEE HAIMYME Pa3BUTOM KoMMyHHKa- | KommbrorepHoe | 0 -20
TUBHON KOMIIETCHIIMM HA PYCCKOM si3bIke (paboTa ¢ TekcToMm | TECTUPOBAHHC

Hay4HOH IyOIMKaIuK). 30 MuHYT

2. | lomuaucuurauHapHbIA TECT i oneHKkH copmupoBanHoctr | Kommeroreproe | 0 - 30
o0menpodecCHOHAIBPHBIX KOMIIETEHIIMA C MCIOJb30BaHUEM | TECTUPOBAHUC | GajjioB
0aHKOB 33JaHUI HE3aBHCHMOT'O TECTOBOTO KOHTPOJISI. 30 MHHYT

Ot 10 no 20 3aganuii Ha 3HaHWE/y3HABAHUE BAYKHEHIIINX MOHS-
THM, 3aKOHOB, KOHIEMIUN, COAEpKAIUXCA B 0a30BBIX JAUCIIU-
MJIMHAX, PElICHUEe CTaHJApTHHIX 3ajad Mo aucuuruimHam (Oo-
wask xumusi u Xumusi 31eMeHmo8.

Tunbl TeCTOBBIX 3aJaHMIii: 3a0aHUS C BI)I60pOM OTBE€Ta, 3aJa-
HUS Ha YCTAHOBJICHUC COOTBECTCTBUA.

3. | lomuaucuuruHapHbld TeCT s oneHkH copmupoBanHoctr | Kommeroreproe | 0 - 50
npodeCcCHOHATIBHBIX KOMITETEHIIHH. TECTHPOBaHHUE

Jo 50 3amanuii Ha 3HaHWEe (DyHIAAMEHTANTbHBIX MOHATHH, 3aKO- 60 MuHYT
HOB, KOHILIEMIIMI, pelIeHne CTAaHIAPTHBIX 3a7a4 XHUMHUYECKOU
TEXHOJIOTHH (AUCTUIUTHHBL Opeanudeckas xumus, Pusuveckas
xumus, AHanumudeckas xumus u uU3UKoO-XuMudecKue memoonl
ananusa, [poyeccol u annapamol XumMu4ecko MmexHoI02UlL).
Tunsl TecTOBBIX 3aIaHUI: 3a/1aHUs C BBIOOPOM OTBETa, 3aj]1a-
HUS Ha YCTAHOBJICHUE COOTBETCTBUS.

MakcuMaJdbHbIIA UTOTOBBLIA 0211 100

2. COAEPKAHME TecTHpoBaHusl, BHISIBJISIIONICT0 HATHYNE PA3BUTOH KOMMYHHKATHB-
HOW KOMIIETEHIIUH HA PYCCKOM SI3bIKe

[IpounTaiite Boraepkku u3 ctatbu O.0.CmonuHoi "CriocoObl MOBBIIEHHS YKOYCTOMUYUBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPUIL" U BBIITOIHUTE 3aJaHUS

Crnoco0bI NOBBIIECHUS IKOYCTOHYNBOCTH YpOaHu3upoBaHHbIX TeppuTopuii 0.0. Cmouna

Annomayusn. (A) B cratbe mpeiokeHsl 1Ba criocoda MOBBIIIEHHUS YKOYCTOHUYNBOCTH TOPOJCKUX
tepputopuii. (b) IlepBrrit cioco0: cozmanue Hanbosiee OIATONPHUATHBIX YCIOBHUH ISl IPOU3pac-
TaHUSl DJIEMEHTOB O3EJICHEHUs, BTOPOU — UCIOJb30BaHUE OMOHMYECKHUX MAJbIX apXHTEKTYPHBIX
dbopm (M/Uu 3IEMEHTOB TOPOJCKON cpefbl) — 0OBEKTOB apOOPCKYIBITYPhl HA TEPPUTOPHUH 3a-
crpoiiku. (B) IlepBblii cioco6 HalesaeH Ha rPaMOTHOE MPOESKTUPOBAHHUE JIEHAPOJIOTHUECKOTO I1a-
Ha 3€MEJIbHOr0 y4acTKa, MO3TAIHOE COCTABJIIEHHE KOTOPOTO JOJIKHO NMPOU3BOJIUTHCSA C YyUETOM
CIIEAYIOIIUX AaCTEKTOB: KOJOTMYECKOro MachopTa, ajuleJoNnaTHH, (PUTOMATOJIOIMH JPEBECHBIX
pacTeHui, CBOAHOTO TJIaHA MHKEHEPHBIX CETEH, CXEMbl BEPTHUKAJIBHON IJIAHUPOBKU TEPPUTOPHUIA,
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IJITAHUPOBOYHOM CTPYKTYphl U (YHKIIMOHAIBHON opraHu3anuu tepputopun 3actpoiiku. (I') Oc-
HOBHBIC IIOJIOKCHUSA TICPBOIO cnoco0a IOBBIIIEHUS BKOyCTOﬁqHBOCTH TCPPUTOPHUH BOLIJIM B
HAyYHO-TIPAKTUUYECKHE PEKOMEH IallUH.

Knroueswvie cnosa: >x0yCTOWYNBOCTD, O3€JICHEHUE, APEBECHBIE PacTEeHUs, apOOPCKYIBITYpa, KO-
JIOTUYECKUI MacnopT, aJljIeIoNnaThs.

1.

3.1.

B ycrnoBusix Bce Bo3pacraromiei ypOaHW3alUud ¥ WHIYCTPHAIU3AlUKA BO3HUKAET HEOOXOMIM-
MOCTb COXpPaHEHUSs, MOAAEP>KAHUS U OXPaHbl IPUPOTHBIX JaHAMAPTOB, 3€JEHBIX MAaCCUBOB U
PEKpEeallMOHHBIX 30H. B CBSI3M C COBPEMEHHBIMH TEHJCHLHUSIMH CTPATErMUYECKOE pa3BUTHE
TEPPUTOPUN U TOCENEHUI IUIaHUPYETCS MPOBOAUTH B PAKypce SKOYCTOMYUBOCTH. «IKO-
YCTOHYHBOCTH» - 3TO TOBBIIICHHE COIUOTEXHOA(D()EKTUBHOCTH PECYPCOIONb30BaHUS TPU
SKCITyaTalluu ypOaHU3UPOBAHHBIX TEPPUTOPHUM. DKOYCTOMUYMBHIN aHaIM3 TEPPUTOPUH, B
paspe3e HAMOJHECHUS aHTPOIIOTCHHOTO JaHAmadTa IEMEHTAMU OKUBOW» CPEIIbI, BBISIBIISCT
HECKOJIbKO BBIPQ)KEHHBIX BEKTOPOB I'yMaHH3AIIMOHHOW OpPTaHU3allMUd TOPOJCKOr0 MPOCTpPaH-
CTBa, TAKMX KaK coxpaHeHUe (IIopbl u (payHbI; OXpaHa MPUPOTHOTO KOMIUIEKCA PaJd CaMOM
IpUpoabl; 00ecreyeHne SKOJOTHYECKH O€30MacHOro pPa3BUTHS OOIIECTBA OTHOCHTEIHHO
OKpY>KaroIen mpupoiHoi cpenst [1].

Jns co3manHus 3KOJIOTMYECKON yCTOMYMBOCTU CpEbl )KM3HEAEATEIbHOCTH YeJIOBEKa KpaiHe
BaKHO PACCMOTPETh CIIOCOOBI y4eTa HHTEPECOB IPYTUX KUBBIX BUJIOB M BCEH IJIAHETHI B I1€-
aoM. Peub uaeT 0 HEIONMYCTUMOCTH KECTOKOM 3KCIUTyaTallud 3€MJIM, YHUUYTOXEHHUH JIECOB,
YHUYTOXXEHUU MECT OOUTAHUs )KUBOTHBIX, PA3BUTUU SKOHOMHUKHU M MPOMBIIIUICHHOCTH, U3MeE-
HSIOIIEH KTuMaT TutaHeTsl. Llenpio Halero uccinenoBaHus sSBISETCS U3YYEHHUE CIIOCOOOB 03€-
JICHEHUS TOPOJICKUX TEPPUTOPHI Il pa3pabOTKHA PEKOMEHAAINI M0 YCTPOMCTBY YCTOWYH-
BOW, 3/I0POBOM M COLMAIIBHO OPUEHTUPOBAHHOMN CpEllbl NOJHOLIEHHOW KU3HU YEIOBEKa B IO-
poxe.

[TepBbIii cr1oco6 MOBBIIEHHUS 3KOYCTOWYMBOCTH TEPPUTOPUM 3aCTPOWKHM — CO3AaHHE Haubo-
Jee OJaronpUsATHBIX YCIOBHM JUIs MpOM3pacTaHusl JIEMEHTOB o3eleHeHus. [lpu mpoektupo-
BaHUM Pa3IMYHBIX CIOCOOOB O3€JE€HEHUs YNHUIl (psA7oBas TPYIIOBas MOCAJKA; 3€JeHbIe OCT-
POBKHU PETyJIMPOBAHUS JIBUKEHUS TPAHCIIOPTA U MEIIEXO0JI0B; MaJIMCAaTHUKHU, alJieu, CKBEPHI,
«KapMaHHbIE TapKN»; 3€JECHbIE pa3/ieIUTENbHbIE MOJIOCH]; 3€JIEHbIe TEXHUUECKHUE KOPHIOPHI)
HY)KHO YYUTBIBaTh 3KOJIOTMYECKUHN MacropT, (PUTOMATONOTHIO U AJUIEJIONATHIO KaXA0ro 3a-
IIPOEKTUPOBAHHOTO IEMEHTA O3EJICHEHUs Ha JCHIPOJOTMYECKOM IIJIaHE 3€MEJIBHOTO y4yacT-
Ka.

DKOJIOTHYECKU MMacnopT pacTeHUH BKIIOYAET B ce0s JaHHBIE O TEMIIaX pocTa, TpeOOBaHUN K
[I0YBE, BJIAKHOCTU U UHCOJIALIUU TEPPUTOPUHU, & TAKIKE COACPKUT CBEIEHHUS O Ia30yCTONYU-
BOCTH PacTeHUH U Jp.

...INocne MMPOBCACHUA aHAJIM3a NHKCHCPHBIX HU3BICKaHU HCO6X0,[[I/IMO N3 CYHICCTBYIOIICTO acCop-

3.2

3.3.

THMEHTa JAPEBECHBIX pacTeHuil pernoHoB Poccuu momodpaTe Te BUABI, Y KOTOPHIX TpeboBa-
HUS K MECTY IMpOU3pacTaHusl MPUOTMKEHHO COBHAJNAIOT C TPaJloCTPOUTENLHBIMU OCOOEHHO-
CTSIMU TEPPUTOPHUH 3aCTPOUKHU.

dUTONATONIOTUS APEBECHBIX PACTEHUH MOAPOOHO paccMOTpPeHa JOKTOPOM OHMOIOTHYECKHX
Hayk, npodeccopom M.M. MunkesuueM. Pekomenayercst B ciydae oOHapykeHus 3aboseBa-
HUS Y JIPEBECHBIX M/MIM KYCTapHHKOBBIX MOPOJ] CBOEBPEMEHHO MPOM3BOJUTH UX JICUCHHE,
MOCPEACTBOM BBE/ICHUS JIEKAPCTBEHHBIX IPENapaToB uepe3 KOPHH, HAJ[3EMHbIE OpPraHbl WM
WHBEKIUU B CTBOJI. JIJIsl TOBBIIIEHUS! YCTOMYMBOCTH APEBECHBIX pAaCTEHUI K IpUOHBIM OoJie3-
HSIM HEO0OXOAMMO HCIOJb30BaTh OMOJOIMYECKH aKTUBHBIE BELIECTBA — MOAKOPMKY JApeBeC-
HBIX pacTeHuit [4].

«AJIEI0NaTHYECKOE B3aUMOICHCTBIE PACTEHNUN IPYT HA Ipyra MOKHO IOAPA3ACINTh HA XU-
muueckoe U (usznyeckoe. [lon gpusmueckum B3aMMOACHCTBHEM MOPA3yMEBAETCS CO3AaHUE
OIPENICNIEHHOr0 MHUKpPOKJIMMAaTa, Korja 0ojiee BBICOKHE PACTEHMs CO3JAI0T YaCTHYHOE 3aTe-
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HEHUE U MOBBILICHHYIO BIAQXXHOCTh JJISl paCTEHUI HMKHETO sipyca. XMMHUYECKOE B3aUMOJEeH-
CTBHUE CBOJMTCS K TOMY, YTO HA/I3€MHBIC YacCTH PAaCTCHUN MOTYT BBIAEISATH Maxy4yue Bellle-
CTBa, OTMYTHBAIOILINE BpEAUTENeH, a KOPHEBbIE CHCTEMbI BBIACISAIOT Pa3jMuHbIe OpraHuye-
CKHE BEIECTBA, CPE/IM KOTOPBIX €CTh BUTAMUHEI, CaXapa, OPraHuIeCKUe KUCIOThI, (DEPMEHTHI,
TOPMOHBI, PEHOJIbHBIE COCTUHEHHUS. .. » [5].

4. Ha srane IUIaHUPOBKU TEPPUTOPUU CIEIyeT M3YYUTh CBOJIHBIA IUIAH MH)KEHEPHBIX CETEH,
CXEMY BEPTUKAIBHOU 3aCTPOWKH M (QYHKIIMOHAIbHYIO OPTraHNU3aIHI0 TEPPUTOPUH 3aCTPOHKH.
[Tpu mocaznke nepeBbEB B 30HAX ACWCTBUS TEIUIOTPACC PEKOMEHAYETCS YUHTHIBAThH (haKTop
IPOTPEBaHMS ITOYBBI B 00€ CTOPOHBI OT OCH TEIUIOTPACCHI. J{JI1 30HBI HHTEHCUBHOTO MIPOTpe-
BaHUs — JI0 2 M, cpeHero — 2-6, cimaboro — 6-10 M moTpeOyroTCs pa3HbIe PEIIeHUs O BEIOOPE
pacTeHuil. ¥ TemioTpacc He PEeKOMEHAYETCsl pa3MeIlaTh JIMITY, KIeH, CUPEHb, KHUMOJIOCTh —
Onmmke 2 M; TOTMOJb, OOSPBHIIHUK, KHU3WIBHUK, J€PEH, JTUCTBEHHUILY, Oepe3y — Ommke 3-4 M
[7]. Kpome Toro, BONM3M 3JEMEHTOB O3€JICHEHUS HEOOXOIUMO BBITIONHATH OTPaKIAFONIYI0
KOHCTPYKIIMIO WM BBIC2)KMBATh JPEBECHBIC PACTCHUS HA MOAMOPHBIX CTEHKAX (ISl 3aIUThI
OT BaHJAJM3Ma, TIOBPEXICHUI YOOPOUHOH TEXHHUKOIN).

5. BToppiM c10cOOOM MOBBIIEHUS IKOJIOTUYECKON YCTONYUBOCTH SIBJISIETCS BHEAPEHUE HA TEP-
PUTOPUIO 3aCTPOUKHM OMOHHYECKHUX JIEMEHTOB OJIaroycTpoicTBa — 0OBEKTOB apOOpPCKYJIbII-
Typbl. ApOOPCKYIBIITYpa — 3TO HUCKYCCTBO (POPMHUPOBAHUS M3 JIPEBECHBIX PACTEHUH pa3iny-
HBIX apXUTEKTYPHO-XYJ0XKeCcTBeHHbIX (popm. Habmtoaercs akTUBHOE BBIpalMBaHUE OMOHM-
YECKHX MaJIbIX apXUTEKTYPHBIX (OpM 3a pyOex oM, a TaKKe BO3PACTAIOIINN OTEUECTBEHHBIN
UHTEpeC K JaHHOMY BUY HUCKyccTBa [8]. ApOOpCKyIbNTYpHbIE OOBEKTHI — 3TO OOBEKTHI KH-
BOIl IIPUPO/IbI, BHEAPEHUE KOTOPHIX B FOPOJICKYIO CPEAY B KaUECTBE AJIEMEHTOB OMOHUYECKO-
ro 01aroycTpoicTBa ClIOCOOCTBYET YIyUIIEHUIO SKOJIOTHYECKOH 00CTaHOBKU HAa MUKPO-, Me-
30- U, B MIEPCIIEKTUBE, HA MAKPOYPOBHE. {7151 MOBBIILIEHUS SKOJIOTHYECKONH YCTOWYMBOCTH yp-
0aHM3MPOBAaHHBIX TEPPUTOPHUIA HEOOXOAMMO CO3/aBaTh Hambosiee OJArOMPUSTHHIE YCIOBUS
JUIsL TIPOM3PACTaHusl JAPEBECHO-KYCTAPHUKOBBIX TMOPOJ, a TAaKKe BHEIAPSITh OOBEKTHI apOop-
CKYJIBIITYPBI Ha TEPPUTOPUU TOPOJCKOM 3aCTPOUKH.

Jumepamypa
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3anaHuA

. HDDHHTEHTE AHHOTaUWK. Ha MmecTo npobena B AaHHOM HWKE YTBEDHAEHWW BCTaBLTE OyKBEHHOE 0D03HAYEHWE
COOTBETCTEYHILLETO NPEANCHKEHWA.

B yTBEp#AEHWN, 0G603HAYEHHOM B aHHOTALWMKY BykBOH I j ABTOP YKA3LIBAET HA NPAKTHYECKYH) 3HAYNMOCTE CBOETD

WCCNejoBaHWA ANA CNEUWANUCTOB NO 03ENEHEHWKD rOpOaCKHX Teppb’lTDpr"l.

* YCTAHOBWTE COOTBETCTBHE TEMATHKM MOPAMIKY PACMIONOKEHNA MATEPUANA B CTATHE.
2 abaay j Llent nccnegosaHna

1 ab3ay j MpoGnema, TpeGywaa uccneaosaHus

4 absau j YyeT ocobeHHOCTER TEPPHTOPUK

3 absay j Cnocofbl NPaKTHYECKOro NPUMEHEHNA PE3YNETATOR MCCNEA0BAHUA

s BHECWMTE HA MECTO MPONYCKa B A2HHOM HIKE YTBEDMAEHUH HaleHHOE B TEKCTE CTaTbM KNHIYEBOE CNOBO.

B cTaTee O.0.CMONWHON PACCMOTPEHE! HE TONBKO NEPEYNCIIEHHKIE €H) KIOYEBKIE CNOBA, HO W NOHATHE, HE BKNHYEHHOE B
COOTBETCTBYHOIWMIA pasgen. B 5-om afale TEKCTA pedk BEAETCA O BHEAPEHUM 3NEMEHTOB GNAaroycTPoACcTEA 1

BhIpALLIMBAHIM MAMNBIX APXMTERTYPHLIX (DOPM, HA3BaHHLIX KNIOYEBLIM CHOBOM | GuoHMyeckue]| |

» BepHUTECH K TEKCTY a03aUa 3.3, 3an0NHUTE NPONYCK B TEKCTE HALLEMD YTBEPKAEHWA CUTYATHBHO YMECTHRIM CNIOBOM.

MpumepomM HeGNaroNnpUATHOMO annenonaTHYECKoro BI3aMMOAEACTBHA paCTE‘:HI.-"IIFI ABNAETCA Bbicajka Gepesbl pAAOM C
PACTYLWMMK KYCTAPHNKSMK, MNOCKONBKY €€ MOLWHAA KOPHEBAA CMCTEMA NOTPEeOnAaeT MHOMo BoAbl M O0ASNAEeT B 3TOM MnaHe
ApYyrve pacnono#eHHbIE MO COCEACTBY NOCAAKM. 3TOT TUN annenonaTHYeckoro B3aMMOAEeACTBKNA paCTE‘HIr"IIF'I APYT Ha apyra

CNEQYET OTHECTH K| (DH3NYECKOMY ,d HE K XMMWYECKOMY BNUAHKHKD.

» PaccMOTpWTE TEKCT 4-0r0 abiaua BcTaBbTe HA MECTE NPONYCKA B AAHHOM HIDKE YTBEPKIOEHUW HA3BAHWE NYGNUKALWK,
Ha KOTODYIO CCBINAETCA ABTOP CTATHU.

PekoMmeHgalUWKu No pasMeLLEHWD NEPEBLER M KYCTAPHWKOB B 30HaX AeACTBMA TENNOTPACC 3aMMCTBOBaHbI O.0_CMONKMHORA

M3 MoHorpatun 11 H. ABAOTBWHA W W.T Nlexasbl | [pafocTROMTENBHOE NPOEKTUPOBAHWE

» B TekcTe a6aues 3.1 — 3.3 HalauTe cnoBo, 0003HAYAIOWEE HAYKY O NEYeHNN 0GbEKTOB PACTUTENLHOMD
MPOMCXOXAEHNA. BCTABETE 3TO CNOBO B TEKCT HALLETD YTBEPHAEHMA.

Hayka cwTonatonorws |K3ydaeT OOnesHu [epesnes, KyCTADHMKDE M APYTMX 3ENeHbIX HAacaKAeHNIA.

* Bribepute I'IpaBIr"IJ'IbeII;"‘I OTBET M3 NPEANOKEHHBIX HMHE BaAPUaHTOB

MpK cOCTABNEHWH NNAHA O3ENEHEHUA TEPPUTOPUM TOPOACKOA 3acTPOoIKM O O CMONWHA NpeAnaraeT NPOEKTUPOBATh
3eneHble MACCHBE! M PEKPEALMOHHBIE 30HEl. HO COCTaBNEHHE

C rpagmka NOAKOPMEN HACEHKIEHMIA
" 3KOMOMMYECKOTO NACMOPTA PacTEHMA
' nepeyHA APEBECHO-KYCTAPHUKOBLIX MOPOA C YYETOM MX BO3AEHCTBMA APYT HA Apyra

& CXEMBb pPacnonoxeHa HHKEHEDHBIX ceTed
B Yucno o0bekToB NNAaHWPOBAHWA CNeUWanicTa No o3eneHeHno HE BxoanT



3. COAEP KAHUE noanaucuunjiuHAPHOro TecTa mo 0a30BbIM JUcHUILIHHAM . «O0mas xu-
MHUS», «XHUMHS JIEMEHTOB»

3.1. OcHOBHBIE pa3ejibl H TEMbI:

. CriocoObI BEIpayKEHUSI KOHIICHTPAIH PACTBOPOB.

. OO6mue cBOMCTBA pacTBOPOB.

MaccoBas 10J11 paCTBOPEHHOI'O BEIIECTBA.

MonsipHast KOHUEHTPALUS PACTBOPEHHOIO BEUIECTBA.

DNEKTPONUTHYECKAs JUCCOLIUALIMS.

DIIEKTPOIUTHI U HEAJIEKTPOIUTHI.

CunbHbIe U crabble AIEKTPOIHUTHI.

DNEKTPONUTHYECKAs TUCCOLIUALIHS.

Teopus 371€KTPOIUTUYECKON JUCCOLIMALINH.

Koncranra nuccoumnanuu.

Peakuuu B pacTBOpax 31€KTPOIUTOB.

dopMa 3anucH BEIIECTB B MIOHHBIX YPaBHEHUSIX

VYcnoBust mpoTeKaHUs peakiiiii HOHHOTO OOMEHa.

Br160p pearenTa ais npeBpalieHus.

CocraBiieHre HOHHBIX YPaBHEHUH.

[TonGop peareHTOB 10 33JaHHOMY HOHHOMY YPaBHEHHIO.

CocTraBiieHre HOHHBIX YPaBHEHUH peakiuii, moa00p K03 PUIIMEHTOB.

I'maponusz Monnoe npousBeneHue BoJbsl. Bogopoaueii moka3arens. ['uaponus coneit. Kon-

CTaHTa M CTENEHb TMAPOIn3a. BiusHue TeMnepaTypbl U KOHIIEHTPALMK Ha CTENEHb THAPO-

nu3a. CMeleHrne paBHOBeCHs THAPon3a. GopMbl THAPOIU3A: IPOCTOM, CTYIEHYATHIH, MOJI-

HBIM.

Nonnoe npounsseaenue soasl. pH.

Ompenenenue cpeabl B paCTBOPE COIH.

CoBMeCTHBIN THIPOTIU3 COJIEH.

Crenens ruiponusa cojieil.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE peaKkIuH. [Tpupona OKUCIUTENBHO-

BOCCTAHOBUTEJBHBIX MTPOLIECCOB.

CreneHb OKUCIICHHUS.

. Oxkucnurenu u BocCTaHOBUTETU. OCHOBHBIE THUIIBI OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIX pe-
aKIUH.

. CocrapneHue ypaBHEHUHN OJIYPEAKIIUN.

. Cocrasnenue ypasHenuii OBP.

[Ipunnum >ekTpoHHOTO Oananca. BiausHue KOHIIEHTpAIMH, TEMIIEPATYPhl U CPEIbl HA TIPO-

TEKaHUE OKUCIIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

Koppo3susi.

["anbBaHOKOPPO3USL.

Ornpenenenre NpoayKTOB ralbBaHOKOPPO3HH.

[IpoTexTopHas 3anuTa.

3.2. Pexomenayemas Jqureparypa

1. I'muaka H.JI. O6mas xumus: [yde0. mocobue miast HexuMm. cren. By3oB| / H.JI. I'munka. -
M.: KHOPYC, 2010. 746 c.

2.  T'muaka H.JI. O6mas xumus: yaeonuk mist By3oB / H.JIL. ['muaka. - M.: FOpaiit, 2011. 898 c.

3. Xaxammna T.W. Heopranudeckass xumus: yueO. mocoOue aiisi CTYyJCHTOB BY30B, 00ydaro-
nxcs o texH. cnenuansHocTsaM / T.M. Xaxanuna, H.I'. Hukutuna, B.. I'peGenrkoBa. -
Mockga: FOpaiit, 2010. - 288 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

bynsk E.B. O6mass xumwus: yde6.-meton. mocodue / E.B. Bymak . - Cankr-IletepOypr
[u ap.]: Jlans, 2011. 384 c.

[TaBnoB H.H. O0mas u Heopranunyeckas xumus: YueO. mausa By3oB / S.A. VYrait. - CIIO.
[u np.]: Jlans, 2011. 527 c.

[TaBnos H.H. OO0mias u Heopranuyeckass XuMusi: yuel. i TEXHOI. ¥ XUM.-TE€XHOJI. HallpaB-
neHuii nmoarot. 6akanaBpoB U MaructpoB / H.H. IlaBnos . - Cankr-IlerepOypr. M., KpacHo-
nap: Jlans, 2011. 496 c.

bepexnoit A.M. Xumusa: yde0. mocobue isi CTyICHTOB BY30B, OOYYaIONIMXCS IO TEXH.
HampaBjieHusM W crneruanbHocTsIM / AWM. bepexnoit, U.B. Pocun, JI.JI. Tomuna. -
M.: Bricmias mikouna, 2005. - 191 c.

I'enbpman M.U. Xumus: Y4eOHUK ISl CTYJICHTOB BY30B, OOYYArOIIUXCS MO TE€XH. CIEIH-
anpHOCTSAM | HampasieHusMm / M.U. Tensdman, B.I1. FOctparos. - 3-e¢ usn., crep. - CIIO. ;
M. ; Kpacnogap: Jlans, 2003. - 480 c.

AxmeroB H.C. O6mas u Heopranudeckass Xxumusi: yaeOHuK aist By3oB / H.C. Axmeros. -
M.: Beicmas mixouna, 2009. 742 c.

AxmeroB H.C. O0mas u HeopraHudeckast XUMHS: YUEOHUK IJISi CTYIEHTOB XUM.-TEXHOJL
cnenuansHoctei By30B / H.C. AxmeToB. - 5-¢ u3z., ucnp. M.: Beicmas mkona, 2003. 743 c.
AxmeroB H.C. O6mas u Heopranudeckass Xxumusi: yaeOHuK aist By3oB / H.C. Axmeros. -
M.: Beicmas mixouna, 2005. 743 c.

I'muuka H.JI. O6mas xumust: [y4e6. nocobue s By3oB] / H.JL I'munka ; mox pen. A.W. Ep-
MakoBa. - M3a. 30-e, uctp. - M.: Murerpan-IIpecc, 2003. - 728 c.

I'maaka H.JI. O6mas xumust: [y4e6. mocobue] / H.JIL. I'munka. - 30-¢ usn. - Mocksa: KHO-
PYC, 2009. - 752 c.

I'muuka H.JI. O6mas xumust: [y4e6. nocobue s By3oB] / H.JL I'munka ; mox pen. A.W. Ep-
MakoBa. - M3x. 30-e, ucnp. - Mocksa: Uurerpan-IIpecc, 2009. - 728 c.

Anekcamma FO.B. O6mas xumus: yue6. mocodue / 10.B. Anexkcammn, W.E. [mak. -
Mockaa: JlamxkoB u K°, 2009. - 256 ¢

Kopour H.B. O6mas xumust: Yuebnuk s By3oB / H.B. Koposun. - 3-¢ w3a., uchp. -
M.: Beicmas mko:na, 2002. - 558 ¢

[TaBnos H.H. O6mas u Heoprannueckast XuMus: ydeo. s CTyJI€HTOB BY30B, 00Yy4arOIIUXCS
[0 HampaBJeHUAM NOAroT. OakanmaBpoB M MaructpoB "[lomurpadus", "Meramnyprus”,
"TexHOJIOTHS U3ACIUNA TEKCTUJ. U JIETKON mpom-cT", "MaTrepuanoBeieHe U TEXHOJIOTHS
HOBBIX MatepuainoB", "TexHonorus npoaykToB nutanus", "3ammra okpyxkaromei cpensl” /
H.H. ITaBnos. - 2-e u3n., nepepad. u joi. - M.: JIpoda, 2002. - 448 c.

bapary3una B.B. OGmas u Heopranuyeckass xumus: y4ue0. mocobue / B.B. Baparysuna,
N.B. boromonoga, E.B. ®enopenko. - M.: PUOP, 2006. - 272 c.

Vrait S.A. O6mas u Heopranuueckas xumus: Yueb. mocodbue ans By3oB / S.A. VYraii. -
M.: Breicmias mkomna, 2002, 527 c.

Heopranuueckas xumusi: ydeOHUK ISl CTYJEHTOB BY30B, 00YYaIOIIUXCS MO HalpaBICHUIO
510500 "Xumus" u cnenuansHoctu 011000 "Xumus" : 8 3 1. T. 3, kH. 2: XuMus nepexo-
HBIX 2JIeMeHTOB / [A.A. JIpo3noB u ap.] / mox pen. FO.J1. TpetrsikoBa. - MockBa: Akanemusi,
2007. - 400 c.

HoBukoB I'.'M. OOmas u skcnepuMeHTalbHas XUMHUA: y4yeO. mocoOue JUIsi XUM. U XHM.-
texHoil. By30B / H.I'. HoBukos, .M. Xapckuii. Munck: CoBpemennas mkona, 2007. 832 c.

4. COAEP) KAHME noauaucuMnjiuHAPHOro TecTa o npo(puiabHbIM JHCHUIIIHHAM

4.1. CtpykTypa OMOTEXHOJIOrH4YeCKUX NIPOU3BOACTB

4.1.1. OcHOBHbBI€ pa3/ieJibl U TEMBI:

YpoBHM OpraHu3aiuu kuBoi Marepun. OObEKTHI U METOABI OMOTEXHOIOTHH. BHOOOBEKTHI-
MHUKPOOPIraHU3Mbl. DyKapuoThl (IIPOCTEUIINE, TICCHEBbIE I'pUObI, IpoXku). [IpokapuoTsl



(axTuHOMHMLIETHI, 3yOakTepun). Bupycsl u Gakrepuodaru. OCHOBHBIE TPYIIIBI MOTyYaeMbIX
OMOJIOTUYECKH aKTUBHBIX COCIMHEHUH.

brooObeKTHI pacTUTENBHOIO IPOUCXOXKACHUS. JJuKopacTyIye 1 MIaHTalMOHHbIE PACTEHUS.
Bognopociau. KynbTypsl pacTuTenbHbIX TKaHe. OCHOBHBIE IPYIIbI I10JIY4aeMbIX OHOJIOTrHU-
YECKU aKTUBHBIX BEILIECTB.

brooOBbeKThI )KMBOTHOTO IPOUCXOXKACHUA. UenoBek Kak JOHOp. UeaoBeK Kak OOBEKT UM-
MyHM3auu. KylnbTypbl TKaHel yenoBeKka U ApYyrux Miekonuraromux. OCHOBHBIE TPYIIIBI
MOJTy4aeMbIX OMOJIOTHYECKH aKTUBHBIX BELIECTB.

broo06beKThI-MaKpOMOJIEKYIbl ¢ (PEPMEHTAaTUBHON aKTUBHOCTBIO. [IpoMblluieHHBIE OHOKa-
TaJIN3aTOPBl HA OCHOBE MHAWBUIYAIBHBIX (PEPMEHTOB U MYJIbTU(EPMEHTHBIX KOMIUIEKCOB.
buokouBepcust (6norpancdopmarus).

@dusnueckue (GaxkTopbl, ONaronpuATHbIE A pPOCTa MUKpPOOpraHu3MoB. BoszneiicTBue Ha
MHUKPOOPIaHU3Mbl MOBPEXJIAOIMIUX (PAaKTOPOB: BBICOKOW TeMIIepaTyphl, U3JIy4yeHHs, XUMHU-
YeCcKUX BellecTB. [[puMeHeHne Ha paKTUKe.

AcenTuka M aceNnTUYHbIE YCIOBHUS, OCHOBHOE HazHaueHue. Jle3uHpekuus v aHTHUCENTHKA:
IIPOMBIIITIEHHAsT U MeauluHCcKasd. OCHOBHBIE I'PYNIBI XMMHUYECKUX BEIIECTB, HUCIOJbB3YIO-
umxes Juist 3tux neneil. Konceppanus. Crepuiinzanus, BUIbl CTEPUIIM3ALUN U OOBEKTHI CTe-
pUIIM3alMK B Ja0OPATOPUU U Ha POU3BOJICTBE.

Crepunuzanus pepMEeHTaLHOHHOTO 000py10BaHHUS.

Cxema nocneoBaTeIbHO pealu3yeMbIX CTaIUi MPEBPALECHUS UCXOJHOTO ChIPbs B 1IEJIEBOI
npoaykT. [loaroToBuTeNbHBIE U OCHOBHBIE ONEpalMyi OMOTEXHOJIOIMYECKOT0 Ipoliecca
MHOro3TanHocTh MOJArOTOBKM MOCEBHOTO Marepuana. MHokynaropsl. Kunernueckue xpu-
BbI€ pPOCTa M Pa3BUTHUA OMOOOBEKTOB B 3aKPBITHIX cucTeMax. CBsA3b CKOPOCTU M3MEHEHUS
KOJINYeCTBa MUKPOOPTaHU3MOB B SKCIIOHEHIMAIBbHOH (haze pocTa ¢ KOHIEHTpaluel KIeTOK
B CUCTEME. Y CIIOBHS U METOJBI XPAHEHUS KYJIBTYP.

[TutaTenbHble cpenpl: Kiaccu(UKaIs, OCHOBHOE ChIpbe, KOMIIOHOBKA, MOJATOTOBKA U CTe-
puIHA3anysl.

OuuncTKa U cTepUIN3alus TEXHOJIOTHYECKOro Bo3ayxa. Cxema MoJAroTOBKM MOTOKA BO3yXa,
nogaBaeMoro B ¢gepmentatop. [IpenBaputensbHas ounctka. Crepunusytomas GuiIbTparus.
O¢phexkTuBHOCTH pabOTHI M KOHCTPYKIIMOHHBIE OCOOEHHOCTH (HIIBTPOB.

Kputepun nogdopa ¢pepMeHTEpOB Mpu peanus3alui KOHKpPEeTHbIX menei. [Ipunuunsr opra-
HU3ALUM MaTepUaJbHBIX MOTOKOB: MEPUOJUYECKHUM, MOIYNepUOAUYECKUNA, OTHEMHO-
JOJIUBHOM, HeNpephIBHBIN. [ TyOHHHAs 1 TOBEpXHOCTHAs (hepMEHTalUs.

TpeboBanust K (QEepMEHTAIIMOHHOMY TIPOILIECCY TPH HCIOIH30BAHUA PEKOMOWHAHTHBIX
ITAMMOB, 00Pa3yIOIIUX YyKEePOIHBIE U1 OM000BEKTA LIeTeBble TPOAYKTHI.

Brinenenue, KOHIEHTPUPOBAHUE U OUUCTKA OMOTEXHOJOTHUECKUX MPOAYKTOB.. CeuMeHTa-
nus 6momaccel.. Llentpudyruposanue. @unsrpoBanue. [IpeaBapurenbaas 00padoTKa Kyib-
TYpaJIbHOW KUJKOCTU JJIsi OoJiee moaHOTO pasaeneHus ¢as. Kuciaornas xoarymnsius. Ter-
JI0Bast Koaryssinusi. BHeceHue 3JeKTpOoIUTOB.

Metonb!l U3BJIE€UEHUST BHYTPUKIETOYHBIX MPOAYKTOB. PazpyIrienne Ki1eTouHOW CTeHKH OHo-
00BEKTOB M SKCTPArMPOBAHUE LIETEBBIX TPOJYKTOB.

Copb6unonnas, noHooOMenHass 1 ap¢punHas xpomartorpapus. MemOpaHHaAs TEXHOJIOTHS.

Cymka.



4.1.2 JIntepaTypa AJisi NOATOTOBKH

1.

10.

11.

12.

Pesun B.B. O6mas 6uorexHonorus: yueOHuk i By30B / B.B. Pesun, H.A. Atbiksn, B.H.
BonskoB u ap. — Capanck: M3a-Bo Mopnosckoro yausepcurera, 2015. — 603 c. wiu Pepun
B.B. Beeenne B OMOTEXHOJIOTHIO: OT MPOOMPKH A0 OnopeakTopa: yued. mocooue / B.B. Pe-
BuH, J[.A. KagumanueB, H.A. Atbiksin. — Capanck: M3a-Bo MoOpIOBCKOrO YHHUBEpPCUTETA,
2006. — 256 c.

[Imun, P. HarnsimHass OMOTEXHONIOTHUS M TeHEeTUYeCKasi HHKeHepHs: cripaBodHuK / P. IlImun;
nep. ¢ HeM. A.A. BunorpanoBoii, A.A. Cuntommna; nog pea. T.I1. Moconooii, A.A. Cu-
uiommHa. — M.: BUHOM. Jlaboparopus 3nanumii, 2014. — 325 c. uau 2015. — 327 c.

OcHOBBI OMOTEXHOJIOTUHU: y4eO. mocodue s BeIicHl. mea. yueo. 3aBenenuii / T.A. Eroposa,
C.M. Knynosa, E.A. Kusyxuna. — M.: «Akanemus», 2003. — 208 c. uru 2006. — 208 c. wu
2008. — 207 c. unu 2010. — 256 c.

OpexoB C.H. buorexnonorus: y4e6. mocobue s cTyid. Boicul. y4eO. 3aBemenuit / C.H.
Opexos, N.1. Yakanepa; nox pea. A.B. Katnuackoro. — M.: «Akanemusi», 2014, — 282 c.
Caspikun H0.0. buorexHomnorus: y4ued. mocobue uis cTy. Beicl. yue0. 3aBeaenuii / FO.0.
Caspikun, C.H. OpexoB, .M. Yakanesa; noxa pea. A.B. Katnunckoro. — M.: «Akaaemusy»,
2006. — 256 c. uu 2008. — 256 c.

OpexoB C.H. ®apmanieBTryeckass OMOTEXHOIOTH: yueb. mocodue Uisi CTYACHTOB YUpexK/ie-
Huil Beicul. npod. o6p. / C.H. Opexos u ap.; nmox pexa. B.A. beikoBa, A.B. Karnunackoro. —
M.: I'DOTAP-Menua, 2013. — 384 c.

Opexos C.H. ®@apmaneBruueckass 6M0oTexHOJI0TUsl. PyKOBOJACTBO K MPaKTUYECKUM 3aHATH-
am: yaeOHoe rmocobue / C.H. OpexoB u ap.; nox pea. A.B. Karnunckoro. — M.: [DOTAP-
Menua, 2009. — 376 c. unu M.: TD0OTAP-Menua, 2015. — 432 c.

buorexnonorus: yueOnuk / .B. Tuxonos, E.A. Pyban, T.H. I'psizueBa u ap.; mox pen. akai.
PACXH E.C. Boponuna. — CI16.: TUOP/I, 2005. — 792 c. unu 2008. — 704 c.

3arockuna H.B. buorexnomorus: Teopust M mpakTuka: Yded mocobue s BYy30B /
H.B. 3arockuna, JI.B. Hazapenko, E.A.Kanamnuukoa, E.A.XuByxuna; mnox pen.
H.B. 3arockunoii, JI.B. Hazapenko. — M: U3narensctBo Onuke, 2009. — 496 c.

Ksecuranze .. Beegenue B 6uorexnomnoruto / I'.1. KBecuranze, A.M. bez6opoaos. — M.:
Hayxka, 2002. — 284 c.

buprokos B.B. OcHoBbl npomblnuieHHONM 6norexnonoruu / B.B. buprokos. — M.: Konoc C,
2004. — 296 c.

lanpiakud B.A.  OcHoBBI  ¢apmalieBTHUYECKON MuKpoOuonoruu: YdeOHoe mocodue /
B.A. T'ansinkun, H.A. 3aukuna, B.M. Koueposen, T.C. [Torexuna, H.JI. bynstsan. — CII6.:
«[IpocmekT Haykny, 2008. — 304 c.

4.2. OcHOBBI OMOXUMHHU U MOJIEKYJIAPHOI 0MO010THH

4.2.1. OcHoBHbIE pa3/e/ibl U TeMbI

benku u ux QyHKIMHU. DIeMeHTapHBIA cocTaB 0elKOB. MeTo/bl BBIACTICHUS U OYHCTKU Oell-
KOB. AMMHOKHUCIIOTHBIH cocTaB OenkoB. Kiaccupukaius aMUHOKUCIIOT; 3aMEHUMBIE U He-
3aMEHHUMbIE aMUHOKHUCIIOTBI, CTEPEOM30MEPUS aMUHOKHUCIOT. PU3NKO-XUMHUYECKHE CBOM-
CTBa AMUHOKHUCJIOT.

YpoBHU CTPYKTYpHOU opraHuzauuu OenkoB. CTpyKTypHasi opranusanus 6enkos. [lepBuu-
Has CTpyKTypa OenkoB. BropuuHas cTpykTypa O€NKOB: a-CIUpaib, €€ OCHOBHBIE XapaKTe-
PUCTUKH, S-CTpYKTYypa, f-u3rub. Posb BOJOpOIHBIX CBsA3el B (POPMHPOBAHUU BTOPUYHOMN
CTPYKTYyphl. TpeTndHasi cTpykTypa OenkoB. THUIIBI HEKOBAJEHTHBIX CBSI3€H, CTaOMIN3UPYIO-
IIUX TPETUYHYIO CTPYKTYpy. Posb S-S-MocTHKOB B (hOpMHUpPOBAHUU TPETHYHOU CTPYKTYPHI
HEKOTOpbIX OenkoB. UerBepTuuHas crpykrypa OesnkoB. KonuuecTBo M TuIBl CyOBEAMHULL.
B3aumoneicTBusl MeXy CyObeIUHHUIIAMH, CTAOWIM3HPYIONINE YETBEPTUYHYIO CTPYKTYDPY.
OyHKIMOHAIBHOE 3HAYEHHUE YETBEPTUYHOM CTPYKTYphI OEIKOB.
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Du3NKO-XMMHUUYECKHE CBOMCTBA OenkoB. MoHM3aIms1, ruaparamus, paCTBOPUMOCTb, OCMOTH-
YeCKUE M OHKOTUYECKUE CBOWMCTBA, ONITUYECKUE CBOICTBA. MoieKysipHas Macca U pa3Mepbl
MOJIEKYI.

Knaccudukanms 6enkos. [IpocTeie U CIOX)HBIE OCTKH.

XUMHUYECKHE ¥ OMOJIOTUYECKUE CBOWCTBA aMHUHOKHCIOT U O€TKOB. MeTobl CO3/aHus Ten-
TUJHOU CBSA3H. POb 3alIUTHBIX TPYII B CUHTE3€ MENTUIOB U OEJIKOB.

@epMeHTHI: CTpPOCHHE, CBOMCTBA, MeXaHH3M JeicTBHi. OcoOeHHOCTH (epPMEHTATHBHOTO
KaTain3a. YPOBHU CTPYKTYPHOU OpraHn3anuu (pepMeHTOB.

Kodakropsl: kopepMeHTHI, MPOCTETUUECKHE TPYIIbI, HOHBI METAJUIOB. POb BUTAMUHOB B
¢dbyHKIIMOHUpPOBaHUH (PEPMEHTOB. AKTHBHBIC M AJUIOCTEPUUYECKUE IICHTPHI, UX XapaKTepH-
cruka. Knaccugukanus gpepmMeHToB.

Burtamunsel: 6nosnorudeckast posb, knaccudukanus. BogopactBopumbie BuTaMuHbl. JKupo-
pacTBOPUMBIC BUTAMHUHBI.

YrieBoabl: 6uonoruueckas poib, kiaccupukanus 1 HOMeHKIaTypa. MoHocaxapuibsl (aab-
nerujapl U KeToHbl). CTepeon3oMeprs MOHOCaXapHAO0B: IHAHTHOMEPHI, JUACTEPEOMEPHI,
snumMepsl. O0pazoBaHMe MUKINYECKUX (HOPM MOHOCAXapuaoB: (ypaHO3HBIA M MHUPAHO3HBIN
LUKJIBL. 0~ U -AHOMEPBI MOHOCAaXapH/IOB.

SIBnenue myraportanuu. Kondopmarmonusie Gpopmynsl MoHocaxapuaoB. CTpyKTypa, CBOM-
CTBa U paclpoOCTpaHEHHUE B IIPUPOJE OCHOBHBIX IPEICTaBUTENIEH MOHOCAaXapuI0B (TJIH0K03a,
bpykTO3a, MaHHO3a, TallakTo3a, pubo3a, pudyno3a, KCUI03a, KCHIylo3a, apadruHo3a u ap.).
AMuHOCaxapa 1 UX aleTHIbHbIE TPOU3BOHBIE. Y POHOBBIE KHCIOTHI. AJIbJapOBbIE U alIbJ10-
HOBbIE KHCIIOTHL. CaxapocnupThl (aJIbIUTHI, MOJUOJIBI): PUOUT, COPOUT, MAHHUT, KCUJIUT,
MUOMHO3UT. N-areTuinHelipaMuHOBast KUCJIOTa U ee pousBoaHbie. DochopHbie 3hupsl Mo-
HOCaxapHuJi0B.

Onurocaxapupl. OOpa3oBaHMe MIIMKO3UAHON CBA3M. Penymupyromue U Hepeayuupyroume
onurocaxapuibl. JIuHeliHble M pa3BeTBIEHHBbIE onurocaxapuibl. CTpykTypa, CBOWCTBAa U
pacmpocTpaHeHHEe B MPHUPOJIe OCHOBHBIX TUCaXapuAoB (caxaposa, MalbTo3a, JIAKTO3a, Ie-
100103a,130MaIbTO3a, Tperanos3a). Tpu- u Terpacaxapuasl (paguHo3a, CTaxnosa).
[Tonucaxapuasl (rmkansl). ['omMo- u rerepornonucaxapu/ipl. Pe3sepBHbIE MosMcaxapubl:
CTPYKTypa, CBOiicTBa M Ouomorudeckass poib. CTpyKTypHble monucaxapuisl.. [Ipoctpan-
CTBEHHAs CTPYKTYpa OJIUTO- U MOJUCAXapUJIOB.

OO6mias xapakrepucTuka U Kiaccuukanus JunuaoB. [IpocTeie, cloKHbBIE, OMBLISIEMbIE U
HEOMBUIIeMbIe JUMHUbI. JKUPHBIE KHUCIOTHI: HACHIIMICHHBIE, MOHOCHOBBIC, IOJHEHOBBIC,
LHUKJIMYECKUE, OKCUKHUCIOTH. DU3NKO-XMMUUYECKHE CBOMCTBA JKUPHBIX KUCIOT. Bocka. —.
Tpuanuiaraumeponsl: CTpOeHUE, CBOWCTBA, OMOIOTHYECKast POJIb.

Crepounpl. Knaccuduxkarus creponioB. X0JIeCTEpUH — BOKHEHIIINI 300CTEPUH: CTpPOEHHUE,
CBOICTBa, OMoOrHYecKast poiib. JKemdHble KUCIOTHI.

Crtpoenue, CBOMCTBa, OMOTOTHYECKAS POJIb CJIOKHBIX JIUTTHIOB.

I'mukonumuaet: cTpoeHue, OMOIOTUYECKAs POIb.

Buonornveckas ponb Hykineotunos. Kierounsie, BupycHsie (¢parossie) JHK n PHK. Xu-
MUYECKHI COCTaB HYKJIEMHOBBIX KUCTOT. [lypuHOBBIE U MUPUMHIUHOBBIE OCHOBAHUS: CTPO-
eHue, GU3NKO-XUMUIECKIE CBOMCTBA. Y TJICBOJHBIM KOMITOHEHT.

Hyxkneo3unsl u HyKJICOTHABI: CTPOCHHE W HOMEHKIATYpa, (GU3MKO-XHMHUYECKHUE CBOWMCTBA.
AHTU- ¥ CUHKOH(pOpPMAIMHN HYKJICO3UI0OB U HYKICOTHI0B. MUHOpPHBIE KOMIIOHEHTHI HYKJIe-
HWHOBBIX KUCJIOT.
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[lepBuuHas cTpyKTypa HyKJICHHOBBIX KUCIOT. Dochoamddupnast cBsa3s. HykneoTuanslii co-
craB JIHK u PHK. IlpaBmna O. Yapradda. Bropuunas crpykrypa JJHK. Tperuunas ctpyk-
typa JIHK.

Pemnukanus [IHK. Draner OnocuaTesa JTHK.

buocunte3 PHK. Oranbl TpaHCKpUINLINMN: UHULMALNS, YJIOHT Al U TEPMUHALUS.
Tpancnsus (6nocuntes 6enka). ['eHeTHuecKuil Koj: OCHOBHBIE XapaKTEPUCTUKH.

OOMeH BelecTB U PHEPruM B XKMBbIX cucTeMax. Katabonuueckue, anabonndeckue, aMpu-
Oonnueckue nytu. LleHTpanbHble U crienualbHble META00INYECKHE ITYTH.

AHaspoOHOe paclierieHHe TIKO3bl. [nnkonn3. DHepreTudeckuil OajaHc aHa’pOOHOIO
rIuKonu3a. Perynmsanus rimkoim3a Ha ypOBHE TIeKCOKHMHA3bl, (ochoppyKTOKHMHA3bI, IIH-
pyBartkunasbl. Pereneparus HAJI', poib akTaTaeruaporeHassl B 5TOM IIpolecce.
AdpoOHBIN KaTaboIM3M YIIeBOJOB A3pOOHBIM MeTabonu3M nupyBaTa. MUTOXOHAPUU:
CTPYKTYpa U dHEpreTuyeckre (QyHKIHH.

[{uks TMMOHHOM KHCIOTHI: OTJENbHBIE PEAKIMH LMK, UX TEPMOAMHAMMUYECKUE XapaKTe-
puctuku. CymmapHoe ypaBHeHHe okucieHus aunetwi-KoA B nukie Kpebca. Ponp muxia
JIMMOHHOM KHUCJIOTHI B KaTaboau3Me yrieBoJoB. Amdudonnyeckoe 3HaueHue nukia Kpebcea.
Perynauus nmkina KpebGca Ha ypoBHE HMTpPAaTCHHTa3bl, M30LMUTPATICTUAPOTeHa3bl U O-
KETOIIyTapaTAeruporeHa3Horo KOMILIeKca.

[TenTo3odocdarusiii myTh (rekco30MOHO(POCHATHBIN HTYHT).

['mrokoneorenes. Perynsuus riirokOHEOreHesa.

Karabonn3M >KUPHBIX KUCIOT. AKTHBUPOBAaHHE JKUPHBIX KHUCIOT, pojb B 3TOM Ipoliecce
anmin-KoA-cunrerassl. Tpancnopt anmi-KoA-pon3BoIHBIX )KUPHBIX KMCIOT U3 LIUTO30J B
MUTOXOHJIPHH, yUacTUE KapHUTHHA. MeXaHu3M [-OKHCIEeHUS HACBIIIEHHbIX KUPHBIX KUCIOT
C YETHBIM YHCJIOM YIJIEPOJHBIX aTOMOB.

buocuHTe3 )KUPHBIX KUCIOT ¥ TPUALMIITIIULIEPOIIOB.

buonoruueckoe okucieHne. DHIEProHUUECKUE U dK3EPrOHUUECKHUE PEAKLIMU B )KUBOM KJIET-
ke. Metabonu3M U modydyeHHE OMOXUMHUYECKOW »HEepruu. Poib BBICOKOIHEPreTUYECKUX
¢docharoB B Onosnepreruke. Hykneosuadpocdarsl, kpeatunpocdar, pochoenonnupysar,
kapOamomndocdar. buonornueckass pons ATD. Merabonudyeckue MyTH U COMPSKEHHBIS
peakuuu. CBoboaHast sneprus ruapoaunza AT® u apyrux opranndeckux ¢ocgaTos.
buonornueckoe oxucnenue. Kinaccudukanus nporeccoB OHOIOTHUECKOTO OKHUCIEHUS, JO-
Kalu3alus ux B KiieTke. @epMeHThI, yYaCTBYIOIIHNE B OMOJIOTUYECKOM OKHUCICHHH.
CyOcTpaTHOe U okucauTenbHoe GochopmimpoBanue. JpixarensHas 1enb. OKUcIeHue, co-
npspkénHoe ¢ pochopumuposanuem AJ[D. CyberpatHoe dochopunrupoBaHie Ha IpuMepe
peaknuii, KaTATM3UPyEeMbIX TIHIEpATbIAeTHI-3-(hochaTaeruaporeHa3oi u eHona3oi. [Tons-
THE YHEPreTUUYECKOTO0 3apsiia KIETKH.

MexaHu3mbl 00pa30BaHus U UCTIONb30BaHUS AT® B KHUBBIX CHUCTEMaX.

Knaccugukaius ropMOHOB — XMMHUYECKHX PETYIsATOPOB SHIOKPUHHOM cuctembl. Knaccu-
(uKaiyst TOopMOHOB: OEJIKOBBIE TOPMOHBI, CTEPOU/IHBIE, TPOU3BOIHBIE AMUHOKUCIOT. [IpuH-
LIUIBI PAa0OTHI TOPMOHOB. MeXaHMU3M JIeHCTBUS TOPMOHOB OETIKOBOM, MENTHIHONW MPUPOIBI U
IIPOU3BOIHBIX AMUHOKHCIIOT.
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4.2.2.
1.

®

10.

11.

12.

13.

14.

4.3.1.

Jluteparypa il NOATOTOBKH

Komos B.I1., llIsegoBa B.H. buoxumus: YueOHuK s akajieMHueckoro OakajnaBpuara. —
M.: Uzn-Bo [Opaiit, 2015. — 640 c. wiu M.: U3n-Bo FOpaiit, 2014. — 640 c. unu M.: dpoda,
2008. — 640 c. uru M.: [Ipoda, 2004. — 640 c.

Koneman . Harnsannas ouoxumus: nep. ¢ HeM. / . Koneman, K.-I'. Pém. — M.: BUHOM.
Jlaboparopus 3Hanwmii, 2011. — 469 c. unu M.: BUHOM. Jlabopatopus 3nanuii : Mup, 2009.
— 469 c. unu M: Mup, 2004. — 469 c. umu M: Mup, 2000. — 469 c.

Henbcon 1. OcHoBbl 6uoxumun Jlenunmxepa. 1. OCHOBBI OMOXMMUM, CTPOSHHUE U KaTaius /
J. Henbcon, M. Kokc. — M.: BUHOM. Jlab6opaTtopust 3nanuii, 2012. — 696 c.

Henbcon 1. OcHoBel Onoxumuu Jlenunmpkepa. 2. buosHeprernka u merabonusm /
J. Henbcon, M. Kokc. — M.: BUHOM. Jlab6opaTtopust 3nanuii, 2014, — 636 c.

Henbcon 1. OcHoBbl Oumoxumuu Jlenunmxepa. 3. Ilytm mnepemaun  uHpopmanum /
J. Henbcon, M. Kokc. — M.: BUHOM. JlaGopaTtopust 3uanuid, 2015. — 448 c.

Mapu P. buoxumust wenoseka: B 2-x T.: Ilep. ¢ anrm. / P. Mapwu, J. I'punnep, I1. Meiiec,
B. Poxyann. — M.: Mup, 2009. - T. 1. — 381 c.

Mapu P. buoxumus wenoseka: B 2-x T.: [lep. ¢ anrm. / P. Mapwu, J. I'punnep, I1. Meiiec,
B. Poxyann. — M.: Mup, 2009. — T. 2. —414 c.

buoxumus / mon pex. E.C. Ceepuna. — M.: [DOTAP-Menua, 2011. — 759 c.

Xennr I'.-B. buoxumus pacrenuit / I'.-B. Xenar. — M.: BUHOM. JlaGopatopusi 3HaHUiA,
2011. - 471 c.

Kosanenko JI.B. bnoxumudeckie OCHOBbI XUMUU OMOJIOTUYECKH aKTUBHBIX BEIIECTB: y4eo-
Hoe rmoco6ue / JI.B. KoBanenko. — M.: BUHOM. JlaGoparopus 3Hanwmii, 2010. — 229 c.
bensicoa H.A. buoxumus u monexynsipaas Ouonorus: Yueb. nmocooue / H.A. bensicoBa. —
Ma.: Kamknsii qoMm, 2004. — 416 c.

I'puncreitn b. Harnannas 6uoxumus: Ilep. ¢ anrn. / b. I'puncreitn, A. I'puncreiin — M.:
I'SO0TAP-ME/, 2004. — 119 c.

Kuoppe .I'. buonormueckass xumus: yueO. il XuM., OHMOJ. U MeA. CHEIl. BY30B /
JL.I". Knoppe, C.JI. Mb13una. — M.: Beiciuas mkona, 2002. — 479 c.

XKepeduos H.A. buoxumusa: Yuebnuk / H.A. XKepebnos, T.H. Ilonoa, B.I'. ApTioxoB. —
Boponex, ['oc. Yu-T, 2002. — 693 c.

4.3. O6mas 6uo0orust U MUKpOOHOJI0THsl

OcHoBHbIE pa3Je/ibl U TeMbl

CoBpemeHHas kieTto4Hast Teopus. I[Ipokapuornueckas U 3ykapuoTudecKkas KJIETKH. XUMHU-
yeckas opraHusauus KieTkd. DyHKIHM KIETOK. YJIbTpAacTpyKTypa KieTok. Kierounas
CTeHKa y OakTepuii, akTHHOMHIIETOB, IpuOOB. Ee XuMHU4yeckuil cocTtaB, OpraHu3anus U ap-
XUTEKTOHHKA, QYHKIIUU KIETOYHON CTeHKH. L-opMbl 1 MUKOITIa3MBl.

CausucThle CI0M, KaICyJIbl U YeXJIbl; UX COCTaB, OpraHu3auus U (pyHKIHSL.

[Tna3maruueckas memOpana (ruiazmanemma). Ee cxoacTBo u pasnuume y mnpeacTaBuTencit
pasHBIX KJIAcCOB IO COCTaBY M CTPOCHMIO. BHYTpHKIIETOUHBIE MEMOpaHHBIE CTPYKTYPBI Y
Pa3HbIX MUKPOOPTraHU3MOB: 3HJIOIUIA3MATUUYECKUN PETUKYIYM, ME30COMBI, JIN30COMBI, al-
napat ['onbmku. OyHKIUS MIIa3MaTHUECKOW MeMOpaHBbI.

[uTomnnazmMa MUKpPOOHBIX KJIETOK Kak KoJUloujHas cuctema. LluTomnazma kak BHYTpUKIIe-
TOYHBIN QoHJ (ITys1) METaOOIUTOB JUIsl MUKPOOHOH KileTKH. ['a30Bble BaKyoIu (a3pOCOMBI).
Bxittouenus B LMTOIIa3My, YCIOBUS UX 00pa3oBaHUs, 3HaU€HHE. DHIOCHOPHI, UX (HOpMHU-
POBAaHME U CBOMCTRBA.

Krytuku, pacnonioxxeHue, OpraHu3aiysi, MeXaHu3M IBMKeHus. PumOpuu, muiam, ux QyHk-
usl.

Pubocomel. VIX coctaB u cTpoeHHe y OaKTepHii, APOAOKEH W HUTUYATHIX TPpUOOB. DYHKITUU
pubocoM. [Tommcomer.

MHUTOXOHAPHH KaK OPraHOMABI KIETOK 3YKapuoT. MUTOXOHAPHH — OMOXUMHUYECKHE YHEpTe-
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THYECKUE CTPYKTYphl. COCTaB M CTPOCHHE MUTOXOHIPHM M MX aHAJIOTOB y MUKPOOPTaHM3-
MOB. OyHKIIUS MUTOXOHIPUI

SnepHslii anmapar - Kak OpraHou]] KJIETOK MUKPOOPraHU3MOB. MoneKysipHas OpraHu3anus
XpOMOCOM TpoKapuoT U 3ykapuoT. Komnonentsl xpomatuna: JJHK, PHK, rucronsl, npyrue
O0enku. OYHKIMM sipa B pealu3allid TeHETHYeCKOW HH(OpManuu: peruimkanus, TpaH-
CKpUIILIM M TpaHciasauusa. Ponb siapa B mpouecce TpaHCILMU. S|I€pHOE MPOMCXO0KIECHUE
ammapara 0eKoBOro CMHTe3a B KieTke. Opranusanus reHeTHYeCKOro MaTeprana y BUPYCOB
u (aros. [mazmMuel. DTTHMCOMBL.

Cuctematuka mukpoopranuzmMoBlIpokapuorsl. OnHoOKIeTOYHBIE OaKTepuu, pasMepbl H
Moponorus. MHorokierounsie ¢popmbl O6akrepuii. OCHOBBI cucteMaTuku Oaktepuil. Vc-
KYCCTBEHHBIC U €CTECTBEHHBIE CXeMbl. [Ipu3Haky, HCIoNb3yeMble IPU ONPENEICHUN MUK-
poopranuzmoB. CoBpeMeHHast CUCTeMaTHKa OaKTepuil.

Oykapuotsl. Mukpomunetsl. Mopdosoruueckue 0coOeHHOCTH MUKPOCKOITMYECKUX IPUOOB.
Crpoenue rpubHO# KieTkH, muLenus. Pazsutue rud u o6pazoBaHue KOJOHUI NpU MOBEpPX-
HOCTHOM U TJIYOMHHOM KyJIbTUBUpOBaHHH. PocT u pazmHoxenne. OCHOBHBIE CIIOCOOBI 00-
pa3oBaHus COp U UX cBoicTBa. Ilojg0Boe pasmMHOKEHHE TPUOOB.

Jpoxoku U Apoxxkenoo0Hble opranu3msel. OO0mue cBeaeHus o apoxxkax. CTpoeHue apox-
xeBoil kietkn. CriocoObl pasMHOkeHus. Knaccubukanus npoxoked. Ilpakrmueckoe wc-
I10JI30BAHHUE.

Ku3HeHHbIM LUK KIeTKH. MuTo3 (HenpsiMoe JejaeHue KIeTku). AMUTO3 (IpsSMoe JieleHne
KJIETKH), Melo3. Pa3MHOXKeHUE )KUBBIX OPraHU3MOB: M0JI0BOE U Oecrionoe. OHTOreHe3.
3akoHOBI HacyieAcTBeHHOCTH. [lepenava u peanuzauus reHetudeckoil nHpopmauuu. I'ene-
TUYECKasl PEeNpoyKIus KIeToK. HacinencTBeHHOCTh U CHMHTE3 crienuduueckoro Oenka (pe-
TUTMKALWs, TPAHCKPUIILNSA, TPAHCISALUS, PETYIMPOBAHUE).

N3MeHunBOCT MUKPOOPraHU3MOB (HACJIECTBEHHAsl U HEHacieAcTBeHHas). Monudukamu-
OHHad ((eHoTHNHUYECKasi) U3MEHYMBOCTh. POPMUPOBAHNE MPU3HAKOB KAaK pe3yibTaT B3au-
MoOJIeficTBHS TeHOTHUIIA U (DAKTOPOB cpeJibl. AaNTUBHBIN XapakTep MOIU(PUKAIIH.
HacneactBenHas n3mMeHYMBOCTb. MyTanMoHHas IpUpoJa U3MEHYMBOCTH. YacTtora MyTaH-
TOB U TUNBI MyTaluil. ClIOHTaHHBIN U UHIYLIUPOBaHHBIA MyTareHe3bl. Myrtarens! (pusuue-
CKHE, XUMHUEeCcKue 1 Ononornueckue). OCOOEHHOCTH Nepeaun reHeTHUecKo nHdopMam
y G6akrepuil. JloHOpBI U penunueHThl. PekoMOMHaLMs y MPOKapHOT: TpaHChopMalus, TpaH-
cnykuus, Konbtoramus. IloaoBoit pakrop, pazauuHbie BUIBI SITUCOM.

CrniocoOb1 tuTanust (ToI0UTHBIA U TOJ030MHBIN). MeXaHU3MbI TOCTYIUIEHUS TUTATEIbHBIX
BELIECTB B KJIIETKY MUKpoopranusma. [IuiieBbie noTpeOHOCTH MUKPOOPTraHU3MOB (MCTOYHU-
KM YIJIEpOAa U SHEPruM, a30oTa, MUKpPO3JIEMEHTHI, (GakTopbl pocrta). AykcoTpodus. Tursl
MUTaHUS B 3aBUCUMOCTH OT MCTOYHHUKOB yriiepoja (aBTOTpo(dsl U rerepoTpodsl) U B 3aBU-
CUMOCTH OT UCTOUYHUKOB SHEPruu (XeMoTpodsl U (HoToTpodsl). MUKpOOBI canpodutel, KO-
MeHcanu, napasutsl. [lonsaTue o katabonusme u anabonu3Me. XeMOOPraHOTPOGBI UCTIONb-
3YIOIIKE MPOLIECChl OPOKEHUS U ABIXaHUS U1 DHEPTeTHUECKUX HYXI.

TemnepaTypHbie mpeaenbl )KU3HU MUKPOOpraHM3MOB. BnusHue temmeparypsl: ncuxpodu-
761, Me30¢uiIbl, TepMouIIbl. [leficTBUE 3KCTpeManbHbIX TeMIleparyp. BiusHue ruapocra-
THYECKOT0 U OCMOTHYECKOT'0 IaBJICHHUS, TaTO(pHUIIBI.

PocTt MukpoopranuzMoB B 3aBUCUMOCTH OT CO/I€p KaHUsI BOJbl. BricyimmBanue, muoduinza-
.. JlelicTBre paanaliii Ha MEKpOOpranu3mel. Bimsuue kucinoposaa, pH u Eh cpenpr.
@®opMbl B3aMMOOTHOLIEHUH MHKPOOPTraHU3MOB, CHUMOMOTHYECKHE U METa0OIHMYECKUE B3au-
MOOTHOIIIEHUSI, aHTATOHU3M, CMEIIaHHbIE KYJIbTYPHI.

PacnipocTpanenue MUKpOOpraHu3MoOB B Onocdepe, KpyroBOpoT yriiepoja, a3oTa, KHCIOopo-
1, Cepbl U APYTUX 3JIEMEHTOB. MHUHEpaau3alys OpraHuuYecKuX BEIIeCcTB, 00pa3oBaHUE Me-
CTOPOKICHUH.

OTnuuuTenbHble TpU3HAKU BUpPYcOoB. CTpoeHHe BHPYCOB. MeXaHU3Mbl MH(QUIMPOBAHUSL.
bakrepuodaru. Knaccupukamus u HOMeHKiIaTtypa OakrepuodaroB. OOmIye NPUHIMIIEI
cTpoeHus (aroBbIX YacTULl. AcopOLUs, MHBEKIUS HYKIEHMHOBON KUCIIOTHI, LIUKI Pa3MHO-
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xenus. Jlutnueckue u HenmuTudeckue nHpekuu. BupyneHTHble 1 yMepeHHbIe (aru.

4.3.2. JlutepaTypa AJsi NOATOTOBKH

1.

10.

11.

12.
13.

OOmast Omosoruss U MUKPOOHOJIOTHS: ydeOHOoe mocobue, 2-¢ W3JaHue, UCIpaB. U JOI. /
A.IO. TIpocekos, JI.C. ConmaroBa, 1.C. PazymuuxoBa, O.B. Ko3znosa. — CII6: [Ipocnekt
Hayku, 2012. — 320 c.

MukpoO6uosiorus : y4eOHHK JIJIs1 CTYACHTOB yupexaceHui Boicil. pod. O6pazoanus / A.M.
Herpycos, U.b. KotoBa. — M.: U3narenbckuil neHtp «Axagemus», 2012. — 384 c.
buorexnonorus: Yueonoe nocooue / B.A. Uxenkemu. - CIIO. : Ilpocnekr Hayku, 2014. —
336 c.

Muxkpo6uonoruueckuii cuates / A.M. bezbopomos, I'.1. Kecuramze. — CII6.: IIpocnekt
Hayku, 2011. — 144 c.

OcHOBBI TeHeTHUYECKOI nHX)eHepuu u buotexnonoruu / moxa pen. KO.A. I'opbynosa. — MBI
Munduna, 2010.- 288 c.

[Ipombinennas ne3uHdeknust U antucenTtuka : yd. noc. / B.A. Taneikun u ap. — CII6.:
[Ipocnext Hayku, 2008. — 232 c.

Mukpo6uosnorus: Yueonuk / Hukutuna E.B., Kusmosa C.H., Pemernuk O.A. — CII6.: T'U-
OP/I, 2008. — 336 c. : u.

OcHoBbl (papManieBTHYECKOM MuKpoOuonoruu : yd. noc. / B.A. I'aneiakud u gp. — CII6.:
[Ipocnext Hayku, 2008. — 334 c.

CoBpemenHass mukpoouosorus. IIpokapuoter: B 2-x tomax. T 1. Ilep. ¢ anrn. / Ilox pen.
. Jlenrenepa, I'. peca, I'. Illnerens. M. : Mup, 2005. — 656 c.

CoBpemenHass mukpoouosorus. IIpokapuotel: B 2-x tomax. T 2. Ilep. ¢ anrn. / Ilox pen.
. Jlenrenepa, I'. peca, I'. Illnerens. M. : Mup, 2005. — 496 c.

I'yceB M.B. MukpoOuonorus: yueOHuk. 4-e u3a. / M.B. I'yces, J.LH. Muneea. — M. : Us-
JATENbCKUN MEHTP «Akagemus», 2003. — 464 c.

Mumyctun E.H., Emues B.T. Mukpo6uonorus. M.: [Ipoda, 2006. — 446 c.

Bonpocer obuieit Bupycosioruu : yu. noc. / ITon pen. .M. Kucenesa nu M.H. )Kununckoil. —
CII6: IIpocnekt Hayku, 2007. — 374 c.

5. /leMOBapHMaHT KOMILJIEKCHOIO TeCTA pa3MellleH Ha caiiTe

https://magister.urfu.ru/ru/programs/
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