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l. ean u 3a0a4u AUCHUIIJINHBI

Heas: yrmyOneHue 3HaHWA O MHOTOOOpasUM CUTHAIBHBIX MOJIEKYJT OPraHU3MOB M
[IO3HAHUE MOJICKYJIPHBIX MEXaHHU3MOB II€peJayd CHUTHajla Il PETYISALUU  IIPOLECCOB,
IPOTEKAIOUX B JKMBOTHBIX UM  pACTUTENbHBIX KIETKaX, I[PU M3MEHEHHM YCIOBUU
CYyILLIECTBOBAHUS.

3agaun:
® [OJy4YCHHE 3HAHUI O MHOTOOOPa3UH CUTHAIBHBIX MOJIEKYJ )KUBBIX OPTaHU3MOB;
¢ H3YUYCHUC MCXAHU3MOB IICpCaadnu CUrHajia B KJIICTKHU,
e yriuyOJjeHue 3HaHUI 0 TOPMOHAJIBHOM PETYJISIIUN PacTEHUI.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuuminaa b1.B.JIB.1.4.3 «MomnekymsipHble MEXaHHU3Mbl TOPMOHAIBHOM
PETYIISIIIAMY OTHOCUTCS K 9acTH, GopMUpyeMOl ydacTHUKaMU 00pa30BaTeIIbHBIX OTHOIICHUH.

2.2. Ilnga w3ydeHHs] NAHHOM y4eOHOM ITUCIUIUIMHBI HEOOXOAHWMBI 3HAHHS, YMEHHUS H
HABBIKK, (OPMHUPYEMBbIC MPEANICCTBYIOMUMU AWCHHIUIMHAME. buoxumus, Llutomorus,
®usznonorus pacreHuit, GU3noa0rus 4eIoBeKa 1 >KUBOTHBIX, MoJeKyisipHas OMOIOTHSI.
2.3. llepeyeHb MOCIEAYIOMUX YUEOHBIX IUCIHMIUIAH, IS KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHSI ¥ HaBBIKH, (OpMHUpyeMble JAHHOW y4eOHOW MUCIHUIUIMHOW: BbHOXMMHUYECKHE OCHOBBI
cTpecc-puznonoruv, OU3NONOrUs PEryasTOpHBIX cucteM, boinpmioil npaktukyM, OCHOBHbIE
MeTaboIMYecKre MyTH U UX PEryIsius U Ap.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIUAIIJIMHBI
ITporiecc ocBOeHMS TUCHMIUIMHBI HANpaBiIeH Ha (popMUpOBaHHE KOMIIETEHIINH:
[IK-1: CnocobeH wucnonb3oBaTh 0a30BblE€ TEOPETUYECKHE 3HAHMSI O Pa3HOOOpa3uu,
CTPYKTYPHOM opranuzaiuu, (yHKIMOHMPOBAHUU OMOJOIMYECKMX CHCTEM U OCOOCHHOCTSX MX
B3aUMOJICVCTBUS C OKPYIKAOIIEH CPeo.



ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHsI 110 JUCIHUIIJIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMH JOCTUKEHHS] KOMIIeTeH i

KoMmnerenunus HNuaukaropsl PesyabTaThl 00yyeHus
KOMIIETCHIIUH
1IK-1 UK ik 1.1 3HaTe:  MHOrooOpasWe  CHTHAJBHBIX  BEILECTB
CriocoOeH HCIoIb30BaTh | Micronb3yer 3HaHuA O | PACTHTENbHBIX U KUBOTHBIX KJIETOK, OMOXMMUYECKUE
6a3oBbIe TEOpETHYECKHe | Pa3HOOOpasuu 00(36eHHOCTI/I ux Merabonusma, (hU3NOIOTHYECKOEe
3HaHWA O Pa3HOOOpasuy, | OPTAHU3MOB, ux | JeWCTBHE, MEXaHU3MbI Tepeaadd TOPMOHAIBLHOTO
CTPYKTYpHOL CTpOeHMH, (PHU3UOJIOrHH, | CUTHANA  JUIs PENporpaMMUpOBAHHS  TEHOMA B
OpraHu3aLyy, MeTa6OJ'II/I3Me, T€HETHUKE, HpOLIeC.CG OTBCTa HAa BHCIIHUEC BO3ACHUCTBUSA,
q)YHKI_II/IOHI/IPOBaHI/II/I CUCTEMATHUKE, DKOJIOTUH, YMeTh: CaMOCTOATEIIBHO HCIIOJIB30BaTh
a TaKxKe UX | COBPEMEHHBIE ~KOMITBIOTEPHBIC ~TEXHOJIOTHH IS
6I/IOJ'IOFI/I‘leCKI/IX CUCTEM 6HOTeXHOJ10r1/[quKOM MOoJIy4y€HusA MW aHajin3a HaleHOP'I I/IH(I)OpMaHI/II/I,
H 0006fHHOCT’IX UX | yjoTeHnmane mis pemenus | CHCTEMAaTH3UPOBAaTh  3HAHMSA, IIOJNYYEHHBIE IIPH
B3aUMOJCUCTBUA C | mpoduabHBIX Hay4yHO- | U3YYCHUHM  JaHHOM  JUCHMIUIMHBL W Hay4HOU
OKpYKaroumecu Cpcaounu HCCJICI0BATECIbCKUX U | JUTEpaTypbl, TI'PaMOTHO H3JIaraTh TCOpCTI/I‘ICCKHﬁ
NPOM3BOACTBEHHBIX 3a/1a4 | MaTepual, BECTHU JUCKYCCHIO, TBOPUYECKU

WCITIOJIb30BaTh IIOJIyYCHHbIE 3HAHUS AJsl PELICHUs
HaYYHO-UCCIIEI0BATEIbCKHUX 3ama4
po(heCCUOHAIBHON JIeATEIIbHOCTH;

Brnaners: cnenuanbHOW TEpPMHHOJNOTHEH, 3HAHUSMU
00X 3aKOHOMEPHOCTeH (YHKIIMOHUPOBAHUS H
B3aI/IMOIl€I\/'ICTBI/IH CHUTHAJIBHBIX CHCTEM, IIOAXOJaMHU
IUIE  U3y4YCHUS Pperymsnuu  (QyHKIHOHUPOBAHUS
TCHETHMYECKOr0 —ammapara KJIETOK B OTBET Ha
W3MEHSIFOIIIUECS YCIOBUS OKPYKaIOIIel Cpeibl.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 3 3aYeTHBIX CAUMHHUIIBI, 108 uacos.
N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/IH 1 JUCTaHIIMOHHBIX O6p330BaTeJ'II)HBIX TeXHOJIOTHH 16 yacoB.

®DopMa NIPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, C yKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHIl M OTBeJEHHOr0 HAa HUX
KOJIMYeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/n $ | BKIIOYas CAMOCTOSITCIBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g IPOMEKYTOUHOI
- KonTakTHas paboTa mpernoaaBarers ¢ =
= 2 arrecTanuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = - -
ol « = e =) S
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 58
S = = IpakTHueckoe, e s
z| 8 : = 6 z =
Q o JraGopaTopHoe =
O & = = 3anaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Paszpen 1. Bocipusitue 1 nepeaaya BHEIIHHUX
CemuHnap
CHTHAJIOB. 6 3 1 1 - 1 KCP
Tema 1.1. Ilepuenuus u TpaHCAYKIMS CUTHAIA
2 Tema 1.2. OOmme  cxXxeMbl  JIeHCTBHUA Cemunap
THIPOGMIBHBIX U THIPOPOOHBIX CHTHAIBHBIX | 6 3 1 1 - 1 ITucpmennast padbora
BEIIECTB KCP
3 Pazjen 2. DkcTpak/ieTouYHble CUTHAJBI Cemunap
Tema 2.1. MeXKJIETOYHBIC CUTHAJIbHBIE 6 8 2 4 - 2 Joxnan
BEIIECTBA OPraHM3Ma YeJI0BEKa M 5KHBOTHBIX KCP
o Cemuna
4 Tema 2.2. CurnanbHbIe MOJIEKYJIBI PACTEHHIA. 6 4 1 2 - 1 Jlomaﬂp




KCP
5 Pa3nen 3. 'opmoHaibHas cucTeMa pacTeHU i Cemunap
6 | 11 4 - 4 C
Tema 3.1. AyKcHHBL KCP
Cemuna
6 Tema 3.2. lluTokMHUHBI 6 8 4 - 2 p
KCP
7 Tema 3.3.. ['u66epemnnnb Cemunap
6 8 4 - 2
KCP
8 Tema 3.4. AOciu3oBas KHCIIOTa CemuHap
6 6 2 - 2
KCP
9 Tema 3.5. Otunes. CemuHnap
6 6 2 - 2
KCP
10 | Tema 3.6. /Ipyrue ropMOHaJIbHBIE BEIIECTBA CemuHap
pacTeHHiA. 6| 13 8 1 4 JIoK1aib
KCP
4.2 Tli1aH BHeayIMTOPHON CaMOCTOSITEJIHLHOM Pad0ThI 00Y4aIOIMXCSl N0 TUCHHUILJINHE
CaMocCTOsITeIbHAS pab0Ta 00YYarOIIMXCS Yu4eOHo-
METOJAMYECKOEC
OrneHounoe
Cemectp| Haspanue pasnena, Temsl . Cpokn  |TpymoeMKocTs o0ecrieyeHue
Bun camocTtosrensHOM paboOThI CPENCTBO N
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIBHOU
paboThI
Paznen 1. Bocnpusitue n IloarotoBka K MNpPAaKTUYECKOMY 3aHSATHIO C MCIOJIB30BAHHEM Va)l (3-6)
nepeaava BHemIHux |KOHCIEKTA JIEKIINH U PEKOMEHYEMOM JINTEPATYPBHI. \VJ a) 2 (2)
CemuHap
6 |curHagios. 1 1
KCP
Tema 1.1. Ilepuenuus u
TPaHCAYKIMS CUTHAJIA
Tema 1.2. O0mme cxembl|[IoAroToBka kK NpPakTHYECKOMY 3aHATUIO C MCIIOIB30BAaHUEM Cemunap Va) 1 (3-6)
6 NeHcTBUS THAPO(HUILHEIX|KOHCTICKTa JEKIH 1 PEKOMEHIyEMOM INTEPATYPHIL. 1 1 KCP Va)2(2)

u rUIpodOOHBIX
CHTHAJIbHBIX BEIECTB




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
Ouetoutoe METOANYECKOE
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpENCTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
Paznen 2. [loaroroBka K MPaKTHYECKOMY 3aHITHIO C HCIIOIB30BAHUEM Cemunap Va)l (3-6)
JKCTPaKJIeTOYHbIE KOHCIIEKTa JICKIITMH 1 PEKOMEHIYEMOH JINTEPaTyPHI. Joknan Va)2 (2)
P — CaMocTosATeNIbHOE U3yYEHHE TEOPETUYECKOI0 Marepuaia Mo KCP
Tema 2.1 Bompocam: Hefipomongynsatopsl. CTpykTypa, 0coOeHHOCTH
6 MEKKICTOHbIE CHHTE3a Ha MpUMEpe MPOOMUOMENIaHOKOpTHHA. JlelcTBre 2-3 2
HEUPONENTHIOB. OYyHKIIMOHAJIBHBIN KOHTHHYYM.
CUTHAJILHBIC BCLICCTBA Knaccudpukanus HeliponenTuaoB 10 (QyHKIHH, MeCTy
OpraHu3Ma 9CIOBCKA M |cyyresa u ctpykType. DPdeKThl HeliponenTuaos. Penentops
JKMBOTHBIX HEHPOMOIYISTOPOB M UX CIEUU(PUIHOCTb.
[MoaroroBka K NPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUCM Cemunap Va)l (3,6)
KOHCIIEKTA JICKIIUU U PEKOMEHTyeMO JINTepaTyphl. Jloknan Va)2(3)
6 Tema 2.2. CurdajbHble CamocTosiTenbHOE H3yYeHHE TEOPETHUECKOro MaTepuana To 4 1 KCP
MOJIEKYJIbI PACTEHUI BONPOCY:  ODJIMCUTOPBl ~ —  IMEPBUYHBIE  CHUTHAJIBI,
3allyCKalOLIAEe NPOLECChl HHAYKLIUU W PEryisaluu
(buTOMMMYHUTETA.
Paznea 3. IToaroToBKka K MPaKTHYECKOMY 3aHATHIO C HCIIOIB30BAHHEM CemMunap Va)l(3,6)
6 FOpMOHa JBbHAS cHCcTeMa |KOHCIIEKTa JIEKIUU U PEKOMEHIYEMOM JINTEepaTyphl. KCP \VJ a) 2 (3)
pactenwuii CamocTosiTeNbHOE HW3YYeHHE TEOPETUUECKOro Marepuaia I1o 4-6 4
Tema 3.1. AykcHHbI Bonpocy: [IpakTHuueckoe mpuMeHEeHNEe ayKCHHOB.
IloarotoBka K MOpPAaKTUYECKOMY 3aHSATHIO C MCIOJIB30BAHHEM Va)l (@3, 6)
KOHCIIEKTa JIEKIIUA U PEKOMEHTyEMOM JTUTEPATYpPHI. CeMI/IHap V a) 2 (3)
6 Tema 3.2. LinToxkuHUHbI CamocTosTeIbHOE H3YYCHHE TEOPETHYECKOTO MaTephaia o / z KCP
sonpocy: [I[pakTHyecKkoe NPUMEHEHNE HUTOKUHUHOB.
Tema 3.3.. IToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C HCIOJb30BAHUEM Va) 1 (3, 6)
6 I'n66epemHbI KOHCIIEKTa JIEKIIMH 1 PEKOMEHIYEeMOH JINTepaTyphl. 8 2 Cemunap Va)2(3)
CamocTosiTeIbHOE HU3YYeHHE TEOPETUYECKOro MaTepuaia IIo KCP
sonpocy: [IpakTrueckoe nmpuMeHeHne ruOOepesTHHOB.
Tema 3.4. AOcuuzoBas [ToaroToBka K NpPakTUUYECKOMY 3aHATHIO C HCIIOJIb30BAHHEM V a) 1 (3, 6)
6 KHCJIOTA KOHCIIEKTA JICKI[UH 1 PEKOMEHIYeMOH JIUTepaTyphbl. 9 2 Cemunap Va)2(3)
CamocTosiTeTbHOE HW3YYeHHE TEOPETHYECKOr0 MaTepuaia IIo KCP

sonpocy: [IpakTnueckoe npumenenue ABK.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOTNIECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
Tema 3.5. DTmien. [ToaroToBKa K MPaKTHYECKOMY 3aHATHIO C HMCIIOIb30BaHHEM Va)l(3,06)
6 KOHCIIEKTA JIEKIIUM U PEKOMEHAYEMOM JIUTEPaTypHI. 10 2 Cemunap Va)2 (3)
CamocTosTeNFHOE U3yYeHHE TEOPETHUECKOTo MaTepuana Mo KCP
Bonpocy: IIpakTrdaeckoe mpruMeHEeHNE STHUIICHA.
Tema 3.6. Hpyrue(lloarotopka K NpakTHYECKOMY 3aHATHIO C MCIIOJIb30BAHUEM Cemunap Va)l(3,6)
rOPMOHAJILHBIE BeELIeCTBA|KOHCTICKTA JICKIINU U PEKOMEHYEMOU JINTEPATYPHI. Hoxnanbl Va)2(3)
6 IMoaroTroBka JOKJIAAOB M mpeseHTanmuid 1o Temam:| 11-12 4 KCP

pacTeHui.

KacmonoBast kucnora. bpaccunoctepouasl. Canuuunosas
kucinota. Onurocaxapussl. llenTUaHbIE TOPMOHBI PACTEHUN.

OO0muit 00beM CaMOCTOSTEIIBHONW PaOOTHI MO JUCIUILINHE (dac) — 21

N3 Hux o0beM caMOCTOATENbHOH pPabOTHl € HMCHOJAb30BAHHEM 3JIEKTPOHHOIO O0y4YeHHS M
AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (4ac) — 8




4.3 ConepixaHue y4eOHOT0o MaTepuaa

Pa3nea 1. Bocripusitue u nepeaya BHEIIHUX CUTHAJIOB.

Tema 1.1. [lepuenuus u TpaHcaykius curHana. KiietouHas cUrHaJM3anusl KaKk Hayka.
Mertonst uccnenoBanuii. O6mwe moHsATHs. OCHOBHBIC KOMITOHEHTHI CHTHAIBHON TPAHCAYKIIUU.

Tema 1.2. O0mue cxembl JeiicTBUS THAPOPUIBLHBIX U THAPO(POOHBIX CHUTHAJbHBIX
BelleCTB.

Pasjen 2. DkcTpakiieTo4YHble CUTHAJBI

Tema 2.1. MexkieTo4Hble CUTHAJbHbIE BelIECTBA OPraHU3Ma 4YejlOBeKa WH
KUBOTHBIX. Knaccudukanus (TOpMOHBI, IUTOKHUHBI, (DAKTOPBI POCTa, HEHUPOTPAHCMUTTEPHI,
bepoMoHbl, MypUHBI). I'opMOHBI. Tunel TOPMOHITPOIYLIUPYIOIIHUX CTPYKTYD.
TOPMOHIIPOAYILIUPYIOMIUX SHIOKPUHHBIX KJIETOK. XUMHUYECKas Mpupojia ropMoHoB. [lomsipHbie
cBoiictBa. ['mcroropmonsl. Kinaccudukanus. [lapakpuHHOE, ayTOKpHMHHOE, HHTPaKpHUHHOE
JNEHCTBUE THUCTOTOPMOHOB. [IMTOKWHBI (MHTEPIICHKHHBI, WHTEPPEPOHBI, Mallbic IUTOKUHBI,
KOJIOHUeCTUMYHpyomue ¢akropsl). @akTopsl pocta. HelipomenuaTtopsl U HEUPOMOIYISTOPHIL.
Koneiipomeauaropbl.  DK30LMTO3  AlETHIXOJIMHA B XOJIMHEPrUYECKUX  CHHAICax.
Heilipomeauaropsl mnepudepuyeckoil HepBHOM cucTembl. HemenTuanble HelpoMeanaTopbl
[EHTPATbHOW HEPBHOW CHCTEMBI BO30YXIAIOMIET0 ¥ TOPMO3HOro THma. llenTuaHbe
Helipomeauaropel. Heipomonynstopel. CTpykTypa, OCOOCHHOCTHM CHHTE3a Ha MpHUMEpe
IIPOOIIMOMENAHOKOpTHHA.  JlelicTBUe  HelWponenTuaoB. @DYHKIUMOHAIBHBIA  KOHTHHYYM.
Knaccudukanus neiiponentugoB 1o (GYHKIMH, MECTY CHHTE3a M CTpyKType. D¢GeKTbl
HelporenTHI0B. Perentopsl HEHPOMOAYIATOPOB U UX CHETU(PUIHOCTD.

Tema 2.2. CurhajbHble MOJIEKYJbl pacTeHuil. @OUTOrOpMOHBI  (AYKCUHBI,
[IUTOKUHUHBI, THOOEPETUIMHBI, a0CIIU30Basi KUCJIOTA, STUJIEH, OPAaCCHHOCTEPOUIbI, KACMOHOBAs
KMCTIOoTa,  canmuiuioBas  kucinora).  CTpeccoBble  (UTOrOpMOHBL. — DUTONATOTEHBI.
MukpoopraHu3mbl: BUPYChl 1 BUpoubl; Oaktepun (Agrobacterium, Corynebacterium, Erwinia,
Pseudomonas, Xanthomonas, Streptomyces) 1 MUKOIIa3MOMOA00HBIE MUKPOOPTaHU3MBI; TPHUOBI
(mm3mme: Plasmodiophoromycetes, Chitridomycetes, Oomycetes: Bbicmue: Ascomycetes,
Basidiomycetes, Deuteromycetes). Hemaroapl. PacturenbHosgHBIE HacekoMble (TOIKIACC
BBICIINX, WKW Kpbutathix (Pterygota). TokcwHBL. DIUCUTOPHI — TIEPBUYHBIE CHUTHAIBI,
3alMyCKalolMe TMpolecChl WHAYKIMM W perymsauud  ¢utouMMmyHutera. [Ipomykius
MUKpOOpranusmMamu. Brtopuunble snucutopbl. benkoBble coequHeHUs (3KCKpETHpyeMble
MaTOTeHHBIMU OaKTepUsAMHU U rpubaMu, Oe’IKu 000IOUYKH BUPYCOB). DIUCUTUHBL. JIMMUIBI U UX
npou3BoaHbIe. OnurocaxapujHbie NpPOAYKTHl. PacoHecnenmduyHbie U pacocnenuduaHbe
AIUCUTOPHI (TEHETMYECKH TMHHT-TIOHT, WM B3auMoJeicTBUE 'reH-Ha-reH"). PenenTopsl
anucuTopoB. Jlokanu3anus B KJIETOYHOM MeMOpaHe, muTo3osne, sape. CTpykTypa perenTopa.
Mogens  «anucutop-penentop». Mogenu  peuentopoB.  Onuromepuszanus — OEIKOBBIX
MHTEpPMEINATOB CUTHAJBHBIX cucTeM. PenientoprionobHble CepUHTPEOHMHOBbBIE TPOTENHKUHA3HI
apabuporicuca. TpancmemOpanuble aBTodochopUIUpyIONINe TUCTUANHKUHA3BL. BrusHus
MHTMOUTOPOB CHHTE3a OEJIKOB Ha HHTEHCHBHOCTH CBSA3BIBAHUS JIIMCUTOPOB PELENTOPHBIMU
OenkaMH Iaa3MaieMMBl.

Pazgen 3. 'opMoHasibHasi cucTeMa pacTeHui

Tema 3.1. Aykcunbl. Vctopus oTkpbiThs. PazHooOpasue aykcmHOB. MHOrooOpa3uH
nyTeil OMOCHMHTE3a ayKCHHOB, KOHBIOTallMs, 3aracaHue, karaboiusm. PacmpocrpaneHue B
opranu3max. Jlokanuzanusi OuocuHTe3a. TpaHcrmopT aykcHMHOB. Dusnonornyeckue 3(QexTs.
MexaHu3M BOCHPUATHA U MEpefadd CUTHaJIa, MEXaHU3M JEHCTBUSA. AYKCHH-3aBUCHUMBIE T€HBI.
[TpakTH4ecKkoe NpUMEHEHNE ayKCUHOB.

Tema 3.2. Hurtokunuubl. Victopus oTkpeiTus. PaznooOpasue nnTokMHUHOB. bruocunres,
KOHBIOTallMs, 3amacaHue, Karaboiau3sMm. Mecrto cuHTe3a. TpaHCHOPT MO  pacTeHHIO.



Ouznonornueckue 3P(EKThl NUTOKMHUHOB. MeXaHW3M BOCIPHUATHS W TEpeJavyd CUTHAIA,
MexaHu3M jercTBus. LlutokuHuH-3aBrcuMble reHsl. [IpakTiyeckoe npuMeHeHue TUTOKUHUHOB.

Tema 3.3.. I'mGOepessimubl. Vcropust oTkpeiTHs. Pa3zHooOpasme ruOOeperTnHOB.
Metabonu3m rub6epeunnoB. Jlokanuzauus OuocuHTe3a. PacmpeneneHne B pacTeHUU.
Tpaucnopr. ®usuonoruveckue 3GdexTsr rudOepeTMHOB. MyTaHTHBIE OpraHU3MbI. MexaHu3M
neiictBus. MexaHM3M BOCHPHUSTHS U Tepenaud curHaina. [ ubOeperiMH-3aBUCHUMbIE TEHBI.
[TpakTHyeckoe npuMeHeHue rudOepesTHHOB.

Tema 3.4. AGcuuszoBasi kucjaora. Vcropus OTKpwITHA. buoxumus mMeTabOoIM4YecKuX
nporeccoB. ®usznonornyeckue 3¢pdexrsr ABK. Myrantusie popmsl st usydenus: poaun ABK y
pacTeHui. MexaHu3M BOCHPUSTHS U NIEpeaun CUrHaiia, MmexanusM aeiictBusi. AbK-3aBucrumbie
rensl. [IpakTrueckoe nmpuMeHEeHHE.

Tema 3.5. Ortumaen. Vcrtopus OTKpbITHS. bHOXMMHS MeTa0OJMYECKHX IPOIECCOB.
Ouznonornyeckue 3pdekTsl. MyTaHTHBIE OpPraHW3Mbl. MeXaHW3M BOCHPUATHS H Tepeaadd
CUTHAJIa, MEXaHU3M JeHCTBUS. DTUIICH-3aBUCUMbIC TeHbI. [[pakTnyeckoe MpuMeHeHHE.

Tema 3.6.. JIlpyrue ropmMoHajibHble BelllecTBa pacTeHuii. JKacMoHOBas KucCIOTA.
Hctopust otkpbiTus. Metabonusm. @usmonoruueckue 3(PQexTel. YdacThe B CUTHATBHBIX
CUCTEMax pacTeHUd. MexaHu3m BOCHpHUATHS U niepeaauu curnana. bpaccunocrepouasl. CunTes.
Ouzunonoruyeckue 3Ppdextol. [Ipumenenne. Canununonas kuciora. Mcropus oTkpbiTusi. CuHTE3
1 MeTaboIMYecKre MPEeBPALEHHUS. YUacTHE B PETYIATOPHBIX cucTeMax pacTeHuid. [Ipumenenue.
Onurocaxapunbl. dusnonoruyeckas poib. [lenTuaHpie TOPMOHBI pACTEHHIA.

4.3.1. IlepeyeHb CeMUHAPCKHUX, MPAKTHYECKHUX 3aHATHH 1 JIa00PaATOPHBIX PadoT

Ne Ne HaunmeHnoBanue TpyaoeMKocTh OueHounnl | PopmMupyembie
n/H | pasaeia CeMUHAPOB, (uac.) e KOMIIeTEeHINH
U TeMBbI NMPAKTHYECKUX U Bcero | U3 Hux cpeacrBa | (MHIMKATOPDI)
JadopaTopHbIX padoT YacoB | MPAKTHY. *
MOAr0TOBKA
1 2 3 4 5 6 7
1 | Tema 1.1 | [lepuemnius 51 1 CemuHap IK-1
TPaHCAYKIMs CUTHAJIA KCP HIK nkc 1.1
2 | Temal.2 | OOmme cxeMsl IEHCTBUSA Cemunap IK-1
rUApO(QUIBHBIX u 1 KCP MK 1.
ruIpoPOOHBIX
CUTHAJIBHBIX BEIICCTB
3 | Tema 2.1 | MeXKICTOUHbIE Cemunap TK-1
CUT'HAJILHBIC BEIIECTBA 4 Joxnan HAK ik 1.1
OpraHN3Ma YelloBeKa I KCP
YKUBOTHBIX
4 | Tema2.2 CurHayibHbIE MOJIEKYJIBI Cemmiap TK-1
N 2 Jloxmnan MK nx 1.1
pacTeHui KCP
5 | Tema 3.1 AYKCHHEL 4 Cemunap MK-1
KCP UK nx 1.1
6 | Tema 3.2 CeMuHap NK-1
HuTOKUHUHBI 4 KCP HIIK 111
7 | Tema 3.3 | I'u66epenTuHbl Cemunap TK-1
4 KCP UK rxc 1.1
8 | Tema 3.4 | AOcum30oBas KUCIOTA CemuHap IK-1
2 KCP MK i1

9 | Tema OTHie” 2 Cemunap IK-1




3.5 KCP HJIK 1k 1.1
10 | Tema Jllpyrue ropMOHaJIbHBIE Cemunap MK-1
3.6 BEILIECTBA PACTEHUI 8 Jloka bt HJIK 1k 1.1
KCP

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX
CTYJIeHTAMH B paMKax caMocTosiTeJibHOIH padoTsl (CPC)

Ha CaMOCTOATEC/IbHOEC H3YUYCHHE

n/n

Tema

Saganue

dopmupyemas
KOMIIeTeHI A

UK

Tema 2.1
MeKKIeTOUHBIE
CUTHaJbHBIC BEILIECTBA
OpraHu3Ma 4ejIoBEeKa 1
JKUBOTHBIX

N3yuuts TEOpETUUECKUI
MaTepual 1o BoIpocam:
Helipomoaynaropsl.
CrtpykTtypa, 0cOOEHHOCTH
CHHTE3a Ha IpUMepe
MPOONTMOMENaHOKOPTHHA.
HelicTBre HEHpONENTUIOB.
O yHKINOHAIbHBIN
KOHTHHYYM.
Knaccuduxarms
HEWpPONENnTUAOB MO
(byHKIUH, MECTY CHHTE3a
CTpYKType. DPhEeKThI
HEUPONENTHUIOB.
Peuenropst
HEHPOMOIYJISITOPOB U X
CIIEIU(UIHOCTb.

IK-1

HIIK nx 11

Tema 2.2. CurHajabHbIE
MOJIEKYJIBI PACTEHHI

N3yuuts TEOpETUUECKUI
MaTepHal 1o BOIPOCaM:
OIUCUTOPBI —
IIEPBUYHBIE CUTHAJIBI,
3aIyCKarIue Ipouecchl
WHAYKIMH U PETYISAIUN
(UTOMMMYHHTETA.

I1K-1

UK nx 11

Tema 3.1. Aykcunbl

N3yuuts TEOpETUUECKUI
MaTepHua o BOIPOCY:
[IpakTrHueckoe
MMPUMEHEHHUE aYKCHHOB.

[K-1

UK nk 11

Tema 3.2.
HuTOKMHUHBI

N3ydnts TEOpETHUECKUI
MaTepHal 1o BOIPOCYy:
IIpakTHueckoe
MIPUMEHEHUE
LIUTOKWUHWUHOB.

[K-1

UK nk 11

Tema 3.3..
['u66epemmmab

N3y4nts TEOpETHUECKUI
Martepuail 1o BOIpocy:
IIpakTHueckoe
[IPUMEHEHUE
ru00epesIMHOB.

[K-1

UK nk 1.1

Tema 3.4. AOcum3zoBas
KHACJI0Ta

N3yunts TEOpeTHUECKUI
MaTepuan o BOIpPOCy:
IIpakTueckoe
npumeHenue ABK.

IK-1

WK nx 1.1

Tema 3.5. DTujeH.

N3yants TEOpeTHUECKUI

IK-1

WK nx 11




MaTtepHa o BOmpocy:
[IpakTrueckoe
MIPUMEHEHUE ITHICHA.

N3yuuts TEOpETUUECKUI
MaTepuan 1o BOIpocam:
KacmonoBas kucnora.

Tema 3.6. JIpyrue BpaccunocTeponsl.
CanuuuioBast KHCIOTA.

TOPMOHAJIBHBIE IK-1 HJIK nx 11
OnurocaxapHHEI.

BCIICCTBA PACTCHUH. [TenTuaHble TOPMOHBI

pactenuii. [loaroroBuTh
JIOKJIaAbl U NPE3EHTAluU
10 TEMaM.

4.4. Meroanuecknue YKa3aHUsi [0 OPraHM3alMU CAMOCTOAATEJbHOH PadoThI
CTYeHTOB

CaMocrosiTenbHasi padoTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio Y4eOHOro mporecca u
UMEET LEeNbI0 3aKpelyIeHue U yriayOJieHHe TIOJYyYEeHHBbIX 3HAaHMM M HaBBIKOB, IIOUCK U
npuoOpeTeHne HOBBIX 3HAHUHM, a TaKKe BBITOJHEHHE Y4YeOHBIX 3aJaHUi, MOJArOTOBKY K
HPEICTOSIIUM 3aHATHUSAM, 3a4€TaM U 3K3aMEHaM.

Jlist OpraHu3aiuy CaMOCTOSITENFHON padoThI 0 AuCHUIUINHE «MOJEKyIsIpHbIE MEXaHU3MbI
TOPMOHAJIBHOW pEryJsiliuu» HCHOJBb3YIOTCA cienyromue (GopMbl CaMOCTOSTEIbHON y4eOHOM
paboTHI:

- PaboTa HaJ KOHCIIEKTOM JIEKIIUH.

- [TonGop, n3yueHne, aHaIM3 pEeKOMEHJOBAHHOW JINTEPATYPHI.

- CaMocTosITeIbHOE U3yUeHHE OTACIbHBIX TEM, aparpados, He N3JI0KEHHBIX B JIEKLIUH.

- [lonroToBKa MOKIIQA0B M MPE3EHTAIUH.

- [lonroroBka K sK3aMeHy.

ITucomennvie pabomwr. JlJis M3ydeHUs T€M, HE HM3JIOKEHHBIX B JIEKIIUH, PEKOMEHIYETCS
UCIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUHUKH, HallIeHHbIE TIPU
MOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M TMOWUCKOBBIX cHUCTeM. [y 3aKperuieHusi Marepuana
peKOMeHAyeTcs AeTaTh KpaTKiue KOHCIEKTHI 110 TeME.

Yemuwiii 0oknao — 3to cooOuienue B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JaKOHUYHOM
dopme 10IKEH U3T0KUTh MaTepuall 0 COOTBETCTBYIOIIEH TeMe, MPUAEPKUBASCH CIETYIOLIETO
IUTaHA: BBEJICHUE, OCHOBHAS YaCTh, 3aKIOYeHHE. J[oKiiam compoBOXKIAETCS Ipe3eHTAINeH,
OTpa’karollell OCHOBHBIE IOJIOKEHHS MO COOTBETCTBYIOILEH TeMe, BKIIIOYAIOIIEH HarysgHble
Matepuanbl (cxeMbl, Tabmuipl, ¢oTo W T.A.). [lo OKOHWaHWM JOKJIana CTYACHTY 3aJar0T
BONPOCHI, Kak IpernojaBaTelb, TaK M CTYAEHTHbl, Ha KOTOpbIEe MOKJIAJAYUK JOJDKEH JaTb
MCUEPITBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JJOKJIAa:

- OneHka «OTIMYHO». B MOKIajge MONHOCTBIO pAcKphITa TeMa, MPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHME BOINpOCA; CTYAEHT CBOOOJHO BJaJeeT MaTepHajioM, H3JIaraeT ero
JIOTHYHO, TIOCJIEJIOBATENIbHO, JAKOHUYHO, COONIO/as OCHOBHBIE TMpaBHJIA KYJIbTYPHl pPEUH.
Jloknaz compoBOXKJIAeTCs NMPe3eHTALUe, KOTopas OTpa)kaeT OCHOBHBIC MOJIOXKEHMS JIOKJIAJA,
NPE3CHTAIMsI COCTaBJIEHA TPAMOTHO C COOJIOJICHHEM OOIIUX TPeOOBaHMA, MPABWII MIPUPTOBOTO
odopmieHus, nmogaun rpaguuEcKoro MaTepuana, UMEIOTCS CChUIKM Ha TNpHUBENEHHBbIE (OTO,
PUCYHKH, CXEMBI U T.I., IPUBOAUTCS CIMCOK MCIOJIb30BAHHOW JuTeparypsl. [Ipn obcyxaeHuu
JIOKJIaJIa CTYIEHT JaeT HCYepIbIBAIONINE, ApTyMEHTUPOBAHHBIC, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- Onenka «xopoio». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuana, HO
IIPY 3TOM MaTepuall B HEAOCTATOUHOW CTENEHU MpOaHAIU3UpOBaH aBTOpoM. IIpeseHTanus He B



MIOJTHOM CTENEeHHM COOTBETCTBYET OOmMM TpeOoBaHMAM. OTBETHI CTYJEHTAa HE Ha BCE BOIPOCHI
ABJIAIOTCS UCYEPIIBIBAIOIIMMH U apTyMEHTUPOBaHHBIMHU.

- OneHka «yIOBJIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuai IpPHUBEAEH Kak
npocTas KOHCTaTanus (akToB, HE MNPOAHAIM3MPOBAH, CTYAEHT IOKa3bIBA€T IOBEPXHOCTHBIE
3HAHUA. [IpeseHTanuss 4YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBanusM. Ilpu
00CYX/IEHUU JOKJIa/Ja CTYJIEHT He BCErAa JaeT IpPaBUJIbHBIC, MCUEPIIBIBAIOIINE OTBETHl HA
3a/1aBa€MbIC BOIIPOCHI.

- OneHka «HEYIOBJIETBOPUTENbHO». Tema JoKiaza He pacKphlTa, CKYAHbBIM 00BeM
IIPUBEIECHHBIX MaTEpUaJIOB; Ipe3eHTalns OTCYyTCTBYeET. [Ipu oOCyKaeHUM 10KIaaa CTYACHT HE
JIaCT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/JaHHBIM BOIIPOCAM.

4.5, IlpumepHasi TeMAaTHKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YYCOHBIM
TJIAHOM.

V. YYEBHO-METOANYECKOE U TH®POPMALINOHHOE OBECIIEYEHUE

JUCHUIJINHBI
a) 1.0cHoBHas JuTEpaTypa
1. Komor B.II. buoxumus: yue6. mns By3oB / B.II. Komos, B.H. IlIBenoBa. — 3-¢ u3n.;
crepeorurt. — M.: JIpoda, 2008. — 638 c. (50 3x3.)
2. Komor B.I1. Buoxumus [DnekTpoHHBIA pecype]: yued. it akajeM. OakaidaBpuara: s

CTYyI. By30B, 00y4. mo Hampai. 655500 "buorexunonorus" / B. I1. Komos. - 4-e u3a., ucnp. u
qom. - OBK. - M. : [Opaiit, 2014. - 640 c. - (bakanaBp. Akanemuueckuil Kypc). - Pexum
noctyna: U3 "bubnuotex". - Heorpanuu. nocrym. - ISBN 978-5-9916-3929-3 : 20796.58 p.

3. Henbcon, JI. OcHoBbl Onoxumun Jlennnmkepa : yueOHoe nocodue / JI. Henbcon, M.
Kokc ; nepeBoj ¢ anrauiickoro T. I1. Moconosoi, O. B. EppemenkoBoil. — 4-e u3a. — Mocksa
: Jlaboparopus 3nanmit, 2020 — Towm 3 : Ilytn nepenaun madpopmanuun — 2020. — 451 ¢. —
ISBN 978-5-00101-866-7. — TekcT : »1neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEUHAs

cucrema. — URL: https://e.lanbook.com/book/135559. — Pexum noctyma: aias aBTOPH3.
MOJIb30BaTeNeH.
4, Koneman, S. Harnsanas ouoxumus : cripaBounuk / 1. Komeman, K. -. Pém ; mepeBon ¢

anrnuiickoro T. II. MoconoBoit. — 6-e uzn. — Mocksa : Jlaboparopus 3uanuii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Texkcrt : anexktpoHHbI // JlaHb : 3JeKTPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/121226 (mara ob6pamenus: 09.02.2022). —
Pexxum ocTyma: aJis aBTOpHU3. MOJIb30BATEIICH.

5. Mengenes, C.C. ®uznonorus pacrenuit [Tekct] : [yuebnuk] / C. C. Measenes. - CII0. :
BXB - Ilerepbypr, 2021. - 496 c. : un. ; 24 cMm. - (YaeOHas nmuTepaTypa s By30B). - bubmmorp.:
c. 483-496. - ISBN 978-5-9775-0716-5 : 1780.00 p.

a) 2./lonoJIHUTeIbHAS JIUTEPaTypa

1. Anucumos B.H. MonexynspHsie u ¢u3nonornueckre MexanuaMel craperus [Tekcr]: B 2
T. / B.H. Auucumos ; PAH, I'eponTonoruueckoe o-Bo, Poc. akaa. mea. Hayk, C.-IlerepOyprckuii
uH-T Omoperyssnuu u repoHTonorun, HUU onkonornm mm. H.H. Ilerposa. - 2-e mu3n., mom. -
CII6.: Hayka, 2008 - . - 24 cm. - ISBN 978-5-02-026327-7. T. 1. - 2008. - 481 c. : un. -
bubnmorp. B xonre rias. - ISBN 978-5-02-026356-7 : 650.00 p. (2 2x3.). T. 2. - 2008. - 433 c.:
wi. - bubnuorp. B koHnue raas. - ISBN 978-5-02-026357-4 : 650.00 p. (2 »x3.)+

2. Adanacwena, H.b. boranuka. Oxonorust pacrennii B 2 4. Hacte 1 [D1eKTpOoHHBIN pecypc]
: Yuebnuk / H. b. AdanacweBa, H. A. bepesuna. - 2-e uzn., ucnp. u J101. - DJIEKTPOH. TEKCTOBBIE
naH. - Mockga : U3marensctBo FOpaiit, 2019. - 352 c. - (bakanaBp n Maructp. AxaaeMUYECKUMA
kype). - OBC "Opaiit". - Heorpanuy. moctym. - ISBN 978-5-534-07359-1 : 839.00 p. Pexxum
nocryna: https://www.biblio-online.ru+

0) nepuogUYecKHe U3TAHUS



http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B5%D0%B4%D0%B2%D0%B5%D0%B4%D0%B5%D0%B2%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D1%84%D0%B0%D0%BD%D0%B0%D1%81%D1%8C%D0%B5%D0%B2%D0%B0%2C%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%BD%D0%B0
https://www.biblio-online.ru/

B) CIIHCOK aBTOPCKUX METOJAMYECKUX Pa3padoToK.

r) 0a3bl JaHHBIX, TH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1. Hayunas Dnexrponnas bubimoreka http://www.e-library.ru

2. Wndopmanmonnas cuctema «EmuHOE OKHO JoCTynma K 0Opa3oBaTeibHBIM pecypcam»
(http://window.edu.ru)

3. DBC «FOPAMT». Anpec nocryma: https://www.biblio-online.ru/

4. Db NUznatenbckoro neHTpa «Akaaemus». Anpec nocryna: http://www.academia-moscow.ru

5. http://lwww.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBaTelIbHBIX CAlTOB - ECTeCTBEeHHBIC HAYKH

8. http://tusearch.blogspot.com - [Touck 3eKTPOHHBIX KHHT, TyOauKaluii, 3akoHos, ['OCToB Ha
caiiTax Hay4HbIX AJIEKTPOHHBIX OUOIHOTEK.

9. Google Scholar —TTouckoBasi cucTema o HayYHOH JIUTEpaType.

10. Science Research Portal - Hayynas mouckoBas CHUCTeMa, OCYIIECTBIISIOIIAN
MOJTHOTEKCTOBBIM IMOWCK B KypHAJIaX MHOTHX KPYIHBIX HAyYHBIX H3JAaTEIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer craTbu U JOKYMEHTHl B
OTKPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1. YueOHoO-1200paTOpHOE 000py10BaHUE:

AymuTopus A7 IPOBEICHUS 3aHATHH JEKIIMOHHOTO THITA. AyIUTOPHs 000pyIOBaHa:

cneyuanusupoganuol (yaeOHom) mebenvro Ha 12 OCaOUHBIX MECT,

mexHuieckumu cpeocmeamu obyyenus: Jlocka ayautopHas menoBas, [Ipoexrop BenQ
MS504, cayxammmu A NpencTaBieHUs yuyeOHOM uHopmanuu OOJbIION ayquTOpuu IO
mucnuruinHe  «MOJEKyIsipHbIE MEXaHW3MBl  peryisinuuy; buoxmmudeckass maboparopus
(;rabopaTopHble cToibl - 4 mT.); PakoBuHa ¢ TymMO0i#i - 1 1wT., /lepeBsiHHBIE TYMOBI ISl XpaHEHUS
peakTtuBoB - 2 mrT., [lIkad Berrsoxuoi JIK-1500 1B - 2 mt., Beckr ananutuueckue F'OCMETP
Jlenunrpan - 1 mT., Porosnextpokonsopumerp KOK-2 - 1 mr., AxBagucTuuisTop
anektpudeckiii AD-14-«S1-OI1»-01 - 1 mT., TepmocTaT snmekTpuueckuii cyxoBo3aymHbiii TC-
1/80 CITVY - 1 mit.;

YUeOHO-HANAOHBIMU NOcoOUAMY, O00ECTIEeUMBAIOIIMMHU TEMATUYECKUE WIUIIOCTPAIK 110
JTUCHUIUIMHE «MOJEKYIsSIpHble MEXaHW3Mbl PEryJsluu» B KOJWYECTBE: TaOiuIbpl — 3 mIT.,
NPE3CHTAIMH 110 KaXI0i TeMe MPOrpamMMBl.

Aynuropus AJis IPOBENSHUS 3aHATUI MPAaKTUYECKOTo TUIa. AyIUTOpHs 000py10BaHa:

cneyuanusupoganuol (yueOHoi) mebenvro Ha 12 mocamouHbIX MecT, buoxumudeckas
nabopaTtopust (JtTabopaTopHbI€ CTOJBI - 4 mT.); PakoBuHa ¢ Tym00ii - 1 mT., /[epeBsiHHBIE TYMOBI
JUIs XpaHeHus peakTtuBoB - 2 mr., lkap BespkHoN JIK-1500 IIB - 2 mT., Bech
aHamutraeckue 'OCMETP Jlenunrpan - 1 mr., ®otosnekrpokonopumerp KOK-2 - 1 mr.,
AxBagucTiiuiATop anekrpuueckuit AD-14-«S-®DI1»-01 - 1 mr.,, TepmocraT 3MeKTpUYECKHIA
cyxoBo3aymnbiii TC-1/80 CIIVY - 1 mit.;

o0OpyZiOBaHA mexHuueckumMu cpeocmeamu o06yyenus. Jlocka ayauTopHas MeJoBasi,
[TpoexTtop BenQ MSS504, crmyxamumu i TpEACTaBICHUS ydeOHONW WHGOpMAIuu OONbIION
ayIMTOPUU MO AUCUMIIINHE «MOJEKyIIpHbIE MEXaHU3MBI PETYIISALIUNY.

KommbrotepHsiii kmace (ydeOHash ayAauToOpwisi) A TPYIIOBBIX W WHAWBUAYATbHBIX
KOHCYJIbTAIlMKM, TEKYIIEro KOHTPOJSI M TNPOMEXKYTOUHOM  aTTECTAllMH, OPraHUu3aluu
CaMOCTOSITENILHOM pPa0OTHI: ayIUTOpPUsS C HEOTPAHWUYEHHBIM JIOCTYNOM K ceTu HHTepHer
obopynoBaHa:

cneyuanusupoganuoll (yaeOHoi) mebenvro Ha 20 TOCaJOUHBIX MECT;



mexHuueckumu cpeocmeamu ooyuenus: Cucremusiii 610k PentiumG850, MonuTtop BenQ
G252HDA — 1 mr.; Cucremusiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mrT.;
Cuctemnsbiii 6ok PentiumD 3.0GHz, Mounutop Samsung 740N — 3 mT.; Mono6mok IRU
T2105P — 2 mt.; Cuctemusriii 6510k Pentium G3250, Monutop BenQG955 — 1 mit.; CuctemubIii
ook Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremusiii 6ok Pentium G3250,
Monutop Samsung T200 HD — 1 mr.; Cucremusii 610k Pentium G3250, Monutop Samsung
T190N — 1 mt.; Cucremusrii 610k Pentium G3250, MonuTtop Samsung 740N — 1 mT.; mpoeKkTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka menoBasi.

[lomemenue g XpaHeHHsT W OPOMUIAKTHYECKOTO OOCIY)KHBaHUS Y4eOHOTO
000pyI0BaHUS: ayAUTOPHUS 000PYAOBaHA:

Cneyuanu3uposanHol mebeivio Ha 8 mocamodHblXx MecT; mkad BeITsHKHOW JIK-1500
HIB+BeHTHUIATOp - 2 IIT., CTOJ ABYXTYMOOBBIA - 5 IIT., CTOJ OAHOTYMOOBBIH - 4 MIT., CTOX
KOMIBIOTEPHBIA - 1 IIT., MeTalmuyeckue TymObl Ui XpaHEHHUs IabOpaToOpHOW IMOCYIbl U
oOopynoBanuss - 4 mT., JAepeBiHHblE TyMObl [UId XpaHEHUs JIabopaTOpHOW THOCyIbl U
o0opynoBanus - 5 wT., mkad-Kyne ABYXABEpHbINH - 1 mT., mkad meramnaudeckuit - 1 mT.,
xonoaunsHUK NORD J1X-241-0-010 - 1 mr., snekrporumTa Jlyd - 1 mr., pakoBuHa ¢ TyM00i#i - 1
IIT., MKaQ-Kyne TpexXABepHbIi - 1mT., mkad KHUKHBIN - 3 mT., MUKpockon buomen 2 Led - 7
mit., mukpockon Levenhuk D870T - 1 mt., Mukpockon Levenhuk D870T tpunokymsip - 1 mmir.,
Mukpockorn Mukpomen P-1-LED - 1 mrT., mukpockonm MJI-5-b - 1 mr., Mukpockon
ounonornyecknii Mb-1600b - 1 ., Mukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG -
Smrt., ceeturens OU-12 - 1 mt., ®azoBelil koHTpacT K®-3 - 1 mwt., ¢azoselii konTpact KOC - 1
wt., pH-MeTp noHomep yHuBepcanbHbiii OB-74 - 1 mrt., ciektpodoromerp [13-5300 BU - 1
IIT., MarHUTHas Memaiaka MM-5 - 5 mrT., Becbl aHamuTuudeckue BJIP-200 - 1 mr., Becwl
topcronHble BTII-500 - 4 m., Becl Topcuonasie WAGA TORSYJINA-WT - 3 mir., mpoexTop
Osepxen GEHA OHP Ecovision 24/3 - 1 mT., cucreMusiii 610k B komruiekte ASUS - 1 mir.,
mouutop BenQ DL2215 - 1 mrt., HOyrOyk Lenovo G580 B kommiekre - 1 mT.,
MyabTU(YHKIIMOHAIBHOE yeTpoiictBo SAMSUNG M2070 - 1 ., ckanep HP Scanjet G2410 - 1
wit., npuatep Canon LBP 2900 - 1.

6.2. [IporpamMHoe obecnieyenme:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onHOBpeMeHHBIX noAkIoueHuit) 1 Mactep-komiuiekt (ACT-Maker n
ACT-Converter).

6.3. Texnn4yeckue M 3JIeKTPOHHbIE CPeACTBA:
[Tpe3eHTanmu 1Mo BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOTI'MHA

Jlis OCBOGHHUS IUCHUILTUHBI «MOJEKyIsIpHble MEXaHU3Mbl TOPMOHAIBHOWU PETYISIIUN»
NPUMEHSIOTCS CIIeTyIoNIe 00pa30BaTeIbHBIC TEXHOIOTHH:

- Ungopmayuonnas nexyus. Jlekuuss — 3TO  C)KaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
dakToB, YTO sABIAETCS 0a30W IS aHAIW3a PACCYXKIEHUMH, OICHOK.

- Jlexyus-euzyanuzayus. YUUT CTYIEHTOB MpeoOpa3oBBIBATh YCTHYIO U TNHCHMEHHYIO
nH(popMaIro B BU3yanbHYIO opMy, 94TO GOpMHUPYET Y HUX NMPOGECCHOHATHHOE MBIIIJICHUE 3a
CUHEeT CUCTEMaTHu3allii W  BBIACICHUA HaI/I6OJIeC S3HAYUMBIX, CYHICCTBCHHBIX 3JICMCHTOB
colepkaHusi oOyuyeHus. 3ajaya MpernojaBaTelis HCIOJIb30BaTh Takue (HOPMbI HarJIATHOCTH,
KOTOPBIC HAa TOJIBKO HOIIOJHAKOT CJIOBCCHYIO I/IH(I)OpMaI_II/IIO, HO U CaMU SBJIIAKOTCA HOCHUTCIIAMU



uHpopManuu (CXeMbl, PUCYHKH, CIAWJbI-TIPE3CHTAIIMU, U T.IL.). DTOT BHJ JICKIHUU JIy4Ile
BCETO HMCIIOJb30BAaTh HA 3Tale BBEICHUS CTYJACHTOB B HOBBIH pa3liesl, TEMYy JAMCIUIUINHBL

- [Ipobnemnasn nekyusa. B otiimune OT conxepkaHuss WHPOPMALMOHHOW JIEKLIHUH, KOTOPOE
npejyiaraeTcsl MpernojaBareieM B BHIE HM3BECTHOTO, IOJJICKAIIETO JIMIIh 3alIOMHHAHUIO
MaTtepuaia, Ha MPOOJIEMHOW JIEKIIMH HOBOE 3HAHME BBOJUTCS KaK HEU3BECTHOE  JUIS
oOyuaromuxcsi. [IpoOneMHasi JieKHMs HaYMHAETCS C BOMPOCOB, C IOCTAHOBKH IPOOJIEMBI,
KOTOPYI0 B XOJI¢ H3JI0KCHHS MaTepuajia HEOOXOAMMO peliuTh. JIEKIUs CTPOMTCS TaKUM
00pa3oM, 4TO MO3HAHUSI OOYYAIOMIETOCsl MPHUOIMKAIOTCS K IMOMCKOBOW, HCCIIEI0BATEIbCKOM
JIeATENIbHOCTH. 3/eCh YYaCTBYIOT MBIIIJICHHE OOYYaIOUIErocss W €ro JIMYHOCTHOE OTHOLICHUE
K yCBaWBaeMOMY MaTepHaly.

- Jlexyus-6eceoa. Ilpenmonaraer HEIOCPEJICTBEHHBI KOHTAKT IPENOJABATENSl C
aynuropueit. [IpenmyniecTBo JieKIMU-0ecelbl COCTOUT B TOM, YTO OHA IO3BOJISICT MPHUBJICKATH
BHUMAaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOIIPOCAM TEMbI, OIMPEICIIATh COACPKAHHE WU TEMII
U3JI0KCHUsT Y4eOHOTO MaTrepuasa ¢ y4eToM OCOOCHHOCTEH CTYICHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM TPENOIaBaATEIS
B y4eOHOW ayIUTOpPHH, HAIpABICHHOEC Ha YIIIyOJCHHWE HAYYHO-TCOPETHYECKUX 3HAHUH U
OBJIAJICHUE ONPEACICHHBIMH METO/aMH CaMOCTOSTEIbHOW pPaboThl, KOTOpoe (opMmHpyeT
npaktudeckue ymeHus. OMHON U3 GOpPM NPaKTUYECKUX 3aHSATHH B BY3€ SIBJISCTCS CEMHUHAp.

- Cemunap-uccredoganue. TeXHOIOTHS TIPOBEICHHUS TaKOTO CEMHHApa MOXET OBITh
pa3inYHON, B 3aBHUCHMOCTH OT TOTO, KaKOW METOJ 3aJl0)KeH B €ro OCHOBY. B pamkax
JTUCHUTUTHHBI «MOJIEKYIISIpHBbIE MEXaHH3Mbl TOPMOHAIBHON PEryJISIUNY MPOBOAUTCS CEMUHAP
C TMOATOTOBKOW W 3aCiIylIMBaHUEM JIOKJIAJOB [0 aKTyaJlbHIM MpOOJeMaM TEOpHH U
NPAaKTUKA M TOCICIYIONUM HX 00CYKICHUEM.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAaHIIMOHHBIMH
00pa30BaTEILHBIMU TEXHOJOTHSIMH MMOHUMAIOTCS 00pa30BaTeIbHbIE TEXHOJIOTHH, PEaTU3yeMbIe
B OCHOBHOM C NMPUMEHEHHEM HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHMM
JTUCIUTUTMHBL  «MOJIKYJISIpHBIE  MEXaHH3Mbl TOPMOHAJIBHOW PErYJISAIHUU»  HCIOIB3YHOTCS
CJICAYIOIINE TEXHOJIOTHH:

" WHTEPHET-TEXHOJIOTHS — CIOCO0 TUCTAHIMOHHOW Tepeaadynd WHPOpPMAaIui, OCHOBAHHBIN
Ha MCITOJIb30BaHUH TII00ATbHBIX U JOKAIBHBIX KOMIIBIOTEPHBIX CETeH ISl 0OeceueHus 10CTyna
oOyyaromuxcsi K WH(POPMALMOHHBIM 00pa30BaTelIbHBIM pecypcaM U Ui  (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKUX, OPTaHU3AIl[MOHHBIX, TEXHUYECKMX W MPOrPAMMHBIX CPEJICTB
peanu3ali W YIpPaBICHHS YYEOHBIM MPOIIECCOM HE3aBHCUMO OT MECTa HaXOXKIACHHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbhbiii mopran UT'Y - educa.isu.ru.

HaumeHoBaHMe TeM 3aHATHH € HCMOJIb30BAHNEM AKTHUBHBIX ()OPM 00y4eHU s :

Bun ®dopma / Metoasl Koma-Bo

Tema 3agaTus
3aHATUSA WHTEPAKTHUBHOTO 00Y4eHUS 4acoB

HUroro gyacos




VIIl. OHEHOYHBIE MATEPHUAJIBI V11 TEKYIIEI'O KOHTPOJISA U
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounvie mamepuanvl 013 6X00HO20 KOHMPOIIA

B kaudecTBe OIIEHOYHBIX CPEACTB JUJIi BXOJHOTO KOHTPOJISI OIEHKU YpPOBHS 3HaHUM
CTYJIEHTOB HCIOJIb3yeTcs cobecenoBaHue. B mpoiecce cobeceoBaHus OLIEHUBAETCS YPOBEHb
BJIQJICHUS 0a30BBIMH 3HAHUSMU, YMEHUSMH, HABBIKAMH, HEOOXOAUMBIMH JIJIsl Ha4aja O0ydeHUs
o JuCUUIUIMHE «MOJEeKyIsIpHble MEXaHU3Mbl TOPMOHAIBHON pETryJsSIUuy», ONpeaeNseTcs
CTEINEHb BJIAJICHUS HOBBIM MaTEpHUAJIOM J0 Hayaia ero U3y4eHusl.

Ouyenounvie mamepuanvlt mMeKyuiec0 KOHMPOAA (HOPMUPYIOMCA 8 COOMEEMCMEUU C

JIHA ynueepcumema
B pamkax aucuurimHbl «MoONEKyNSpHbIE MEXaHU3Mbl TOPMOHAIBHON PEryISLUN
UCIONIB3YIOTCS ClIeyromne HOpMbI TEKYIIEr0 KOHTPOJIS:

- YCTHBI OIpoc;

- MUChbMEHHAas paboTa;

- TECT;

- JIOKJIaJ;

- KOHTPOJIb CAMOCTOSITEIIbHON paboTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAET!

- (hOHJT TECTOBBIX 33aJJaHUH TI0 AUCLUILIUHE,

- TeMaTHKa U MaTepualbl 3aJaHui,

- IEpeYEHb TEM JIOKJIA/I0B,

- BOIIPOCHI Juist camocTositenbHoro nzydenus (CPC)
- BOIIPOCHI U OMUJIETHI JUIsl SK3aMeHa,

- KpUTEPHUH OLICHKU 3HAHUU CTY/IEHTOB.
Ha3naueHue O1eHOUHBIX CPECTB: BBIABUTH chopMupoBaHHOCTh KomnereHuuu [1K-1 (cm. m.

11).

TeMbl TOKJIAI0B
1. HelipoMoaynsITOpbl 4eTOBEKA U JKUBOTHBIX.
2. DJHCUTOPHI — TICPBUYHBIC CUTHAJIBI, 3aITyCKAIOIINE MPOIIECCHl HHYKITUH U PETYIISIIAN
(bUTOMMMYHHUTETA PACTEHUH.
JKacMoHOBast KHCIOTA.
bpaccunocrepounbl.
CanuiunoBast KHCJIOTa.
OnurocaxapuHsl.
IlenTrIHBIE TOPMOHBI PACTEHMIA.

No ko

Ol{eHOllele Mamepuaibl ons npomeofcymounoﬁ ammecmayuu 6 ¢0pM€ 3auéma

dopMa NPOMEKYTOUHOU aTTeCTalluU - Ik3amern. OC 3TOT0 TUTA JOJIKHBI BBISIBIISITH CTENIEHD
OCBOCHHSI TEOPETHYECKUX 3HAHWUU Kak 0a3zy st (GOpMHUPOBAHMS KOMIIETEHIIMM, YMEHHS HX
NPUMEHSTh B CUTYalUSX, MOJEIHUPYIOIMUX MPOPECCHOHANBHYIO JIeSITeNbHOCTh, a TaKkKe
chopmupoBarnHocTh komneTeHIuu [1K-1, 3assnennoit B m. 111

IIpuMepHBbI CIHCOK BONPOCOB K YK3aMEHY
1. TIlepuenmuss w TpaHcaykuusi curHaia. KierodHas curHaau3amusi Kak Hayka.
Merons! uccnenosanuii. O0mue MOHATHS.



2. OcCHOBHBIE KOMIIOHEHTHl CUTHAIBbHOM TpaHcAyKiuu. OOmme cxeMbl ACUCTBUS
UIPOGUIBHBIX M THAPO(GOOHBIX SKCTPAKIETOYHBIX CUTHAIBHBIX BEILIECTB.

3. MexXKIeTOUHble CHUTHAJbHBIC BELIECTBA OpPraHM3Ma 4eJOBEeKa U SKUBOTHBIX
Knaccugukanus ["'opMoHBI. Tunerl TOPMOHIPOLYLUPYIOIIUX CTPYKTYD.
TOPMOHIIPOAYLIMPYIOIIUX 3HIAOKPUHHBIX KJIETOK. XHMMHUYecKas mpupoja ropMoHoB. IlonspHbie
CBOMCTBA.

4.  Tucroropmonsl. Knaccudukanus. IlapakpuHHOE, ayTOKPHUHHOE, WHTPAKPHHHOE
JieficTBUe TUCTOrOpMOHOB. LIMTOKMHBI (MHTEpJEHKUHBI, MHTEP(EPOHBI, Majble LUTOKHUHBI,
KOJIOHHECTUMYIHpYIoue (hakTopsr). PakTopsl pocTa.

5. He#ipomenuatoper u  HelipoMmoayasartopsl. KoneipomeaumaTopbl.  DK30IIMTO3
alleTUIXOJMHA B XOJMHEPTrHYecKuX cuHarcax. Heilipomeanaropsl nepudepudeckoil HEpBHOU
cucreMsl. Henentuausle HelipoMequaTopbl LEHTPAIbHONH HEPBHOM cHCTEMBI BO30YKAAIOLIET0 U
topmo3Horo tumna. llentunnueie  Helipomeauatopel.  Heitpomoaynsitopel.  CTpykTypa,
0COOEHHOCTH CHHTE3a Ha IpUMEpe IPOONUOMEIaHOKOpTUHA. JleficTBUe HelponenTHIoB.
OyHKIMOHANBHBIN KOHTHHYYM. Kiaccudukanms HefiponenTtiaoB no GyHKINN, MECTY CHHTE3a U
cTpykType. Db dexTsl HeliponenTHioB. Perentopsl HEHPOMOAYIATOPOB U UX CHELU(PUIHOCTD.

6. CurHampHble MOJEKYJIBl pacTeHH. @DOHUTOrOPMOHBI (AyKCHHBI, UWTOKHHHHBI,
ru00epesInHbl, a0CclU30Basi KHUCIOTA, 3TWIEH, OpacCMHOCTEPOUIbl, >KACMOHOBas KHUCIIOTA,
canmuuioBas kucnora). CrpeccoBble (uroropmonsl. ®duronatoreHsl. MHUKpPOOPraHU3MBIL:
BUPYCHI U BUPOU[IbI; OAKTEPUU U MHUKOIUIa3MONOA00HbIE MUKPOOPIraHu3Mbl; TprObl. HemaTomp!.
PacturtenbHOs1HBIE HACEKOMBIE (ITOAKIACC BBICIINX, UM KpbulaThiX (Pterygota). TokcuHBI.

7.  DnucuTOophl — TMEPBUYHBIE CHUTHAJIBI, 3allyCKAIOIIUE IPOLECChl HHIYKIHMU U
perymsimun putonmmyHuTera. CHHTE3 MUKpOOpraHu3sMaMmu. Bropudnsie snucutopsl. benkoBble
COEIMHEHUs (PKCKPETHUpyEeMble IaTOTeHHBIMM OakTepusMu U TIpubaMu, Oeiaku 000J0UYKH
BUPYCOB). ONUCUTUHBL. Jlumuael M MX 1Opou3BoAHble. OnHMrocaxapuaHble MPOTYKTHI.
Paconecnenn¢uynbie M pacocrneluUUHbIe SIUCUTOPHl (T€HETUYECKUH TMHHI-TIOHT, WM
B3aUMOJICCTBUE "TeH-Ha-TeH").

8.  Penenrtopsl anucutopoB. Jlokanu3anus B KJIETOUHOW MeMOpaHe, IIUTO301€, sJIpe.
Crpykrypa peuentopa. Mozens «aucutop-perentop». Moaenu peuentopon. Onuromepusanus
OEITKOBBIX MHTEPMEIMATOB CHUTHAIBHBIX CHCTEM. PenenTopnogoOHble CEPUHTPEOHHHOBBIE
MPOTEUHKWHA3BI apabugoncuca. TpancmemOpanubie aBTOGHOChHOPHIUPYIONTHE TUCTHIUHKUHABHI.
BausiHus WMHrUOMTOpPOB CHHTE3a OENKOB Ha WHTEHCHBHOCTh CBSI3BIBAHUS 3JIHMCUTOPOB
peLenTOPHBIMU OENTKaMHU I1a3MaJIEMMBI.

9. T'opmonanbHast cucreMa pacteHuil. AykcuHbl. Vctopust oTkpbiTus. PazHooOpasue
ayKCHMHOB. MHOroo0pa3uH myTeil OMOCHHTE3a ayKCHHOB, KOHBIOTAIMS, 3arlacaHue, KaTaboau3M.
Pacnpoctpanenue B oprannsmax. Jlokanuzauus 6uocunresa. TpaHCIOPT ayKCHHOB.

10. ®wusuonornyeckue HPPEKTHl AyKCMHOB. MeXaHW3M BOCIPHSATHS U Teperadn
CUTHAJla, MEXaHW3M JeHCTBUA. AYKCHH-3aBHCHMbIE TIeHbl. [IpakTnueckoe mpUMEHEHHE
ayKCHHOB.

11. Iurokuuunsl. HMcropus oTKpbITHS. PazHooOpa3zue HMTOKMHMHOB. buocunres,
KOHBIOTAllUsI, 3amacaHue, Karaboau3M. Mecrto cuHTe3a. TpaHCHmoOpT 1O  PacTEHHIO.
dusnonornyeckue 3PHeKTsl MUTOKUHUHOB.

12. MexaHu3M BOCHPHATHS W TEpeAadll CUTHANA ITUTOKWHHUHOB, MEXaHU3M JICHCTBHSI.
[TuToKMHMH-3aBUCUMBIE TeHBI. [IpakTHYecKOoe NIPUMEHEHNE IUTOKMHUHOB.

13. T'u66epemmmubl. Vctopus oTkpbiTusa. PazHooOpasue rudoepemumuoB. MeTabomusm
ru06epemnnHoB. Jlokanu3anusi OuocuHTe3a. Pacmpenenenue B pacTeHHH. TpaHCHOPT.
duznonorunyeckue 3PQPexTsl rudOepesTMHOB.

14. Opranu3mbl, MyTaHTHbIE IO TeHaM MeTabosm3ma THOOepenrHoOB. MexaHu3zM
JercTBUsl THOOepeTMHOB. MexXaHW3M BOCHPHUATHS W Tepenadd curHajga. [ ubOepeinH-
3aBHCUMBIE TeHBI. [IpakTHUecKoe mpuMeHeHHe THOOEPETUINHOB.

15. Ao6cmu3oBas kucnota. Mictopust OTKpeITHS. Buoxumust MeTaboIMuecKiX MpoIeccoB.
Odusnonornyeckue 3¢ppexrel ABK. MyranTtasie Gopmbl ms u3ydenus poinu ABK y pacrenmii.



MexaHusM BOCHpUATUS U Iepeladd CUrHana, MexaHusMm paeiictBus. ABK-3aBucuMble TEHBI.
[TpakTHyeckoe NpuMeHEHHeE.

16. DOrwmien. Hcropusi OTKpeITHS. buoxumus  MeTaOOIMYECKHX  MPOLIECCOB.
®dusnonornyeckue 3¢dexrsl. MyTaHTHBIE OpraHu3Mbl. MexaHu3M BOCHPUATHS M Iepeladu
CUTHAJIa, MEXaHU3M JEeUCTBUs. DTUIIEH-3aBUCUMBIE TeHbI. [IpakTHyeckoe NpuMEHEHHE.

17. XacmonoBas xucinora. Hcropus otkpeitus. MetaGonusMm. @Pusnonsoruyeckue
3 deKThl. YuacTHe B CUTHAJBHBIX CHCTEMax pacTeHHi. MeXaHu3M BOCHIPHUATHS MU Iepeaadu
CUTHaJIa.

18. Bbpaccunocrepounsl. Cuntes. @usnonorunyeckue 3¢ ¢pextol. [lpumenenue.

19. CamuuumnoBas xkucinora. HMcropus otkpbiTus. CunTe3 u  MeTaboauyeckue
IIPEBPALLCHKS. YUacTue B PETYIATOPHBIX cUcTeMax pacTteHul. Ilpumenenue.

20. Omnurocaxapunsl. OTkpeiTHE. PasHOOOpazue. dusnonornveckas poJb.

21. Tlentumaslie ropmoHbl pacteHui. OTKpbITHE. DU3HOIOTHYECKAs POIIb.

PaspaﬁoT'm_mt:

(Tomuchk)

nounent A.B. Tperbsikosa

[Iporpamma cocraBneHa B cootBeTcTBuU ¢ TpeboBanmsiMu ®I'OC BO mo nampaieHuio
06.03.01 «buonorus» u 31eKTUBHOMY MOAYIIO «DU3HONIOTHSI U OUOXUMUS».

[TporpamMma paccMOTpeHa Ha 3aceiaHuu Kapeaphbl GU3HOIOTHH, MOJICKYISIPHON OMOJIOTHH U
HNCUXO()U3HOIOTUU

«01» anpens 2026 .
ITpotokon Ne 1 3aB. kadenpoit N.H. I'ytHuk

Hacmoswas npoepamma ne mooicem Ovimb 60cnpoussedena Hu 8 Kaxou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammsi.



