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l. Hean 1 32024 TUCHUTTHHBI

Heas: yrmyOneHue 3HaHWA O MHOTOOOpasUM CUTHAIBHBIX MOJIEKYJT OPraHU3MOB M
[IO3HAHUE MOJICKYJIPHBIX MEXaHHU3MOB II€peJayd CHUTHajla Il PETYISALUU  IIPOLECCOB,
IPOTEKAIOIUX B JKMBOTHBIX M  pAaCTUTEIBHBIX KJIETKaX, IIPU MW3MEHEHUM 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 JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuuminaa b1.B.JIB.1.5.4 «MomnekymspHble MEXaHHU3Mbl TOPMOHAIBHOM
PETYIISIIIAMY OTHOCHUTCS K YacTH, POpMHUpYyeMOl yYaCTHUKAMHU 00pa30BaTeIbHBIX OTHOIICHUH.

2.2. Jlna w3ydeHusl NAHHOM y4eOHOM ITUCHUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS U
HABBIKK, (OPMUpPYEMBbIC MPEANICCTBYIOMUMU AWCHHUIUIMHAME: buoxumus, Ilutomorus,
®dusunonorus pacteHui, bUoXumus pacTeHUi.
2.3. llepeyeHb MOCIEAYIOMUX YUEOHBIX IUCIHMIUIAH, IS KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHsI M HaBBIKH, (pOpMHpyeMble HAHHON y4yeOHOW IUCHMILTUHOW: BHOXMMHUYECKHE OCHOBBI
crpecc-¢pusnonornu, buorexHonorus pacrenuid, buoxumus u ¢QuzHoONOTHS BTOPUYHOTO
MeTtabonu3ma, OCHOBHBIE METa0OIMYECKHe MYyTH M WX peryisuus, buoopranumdeckas XuMus
OMOJIOTUYECKN aKTUBHBIX COequHEHWH, buoxummus, ¢usmonoruss W OHOTEXHOJIOTHS
MHUKPOBOJOPOCIIEH.

I1l.  TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUITJIMHBI
IIporiecc OCBOEHHSI NUCLMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHLIUH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no panHomy HampasieHuto noarotoBku 06.03.01
«buonorusy», npopuie «buonorusy»:
[IK-1: CnocobeH wucnonb3oBaTh 0a30Bble TEOPETHUYECKHWE 3HAHUS O pa3zHOOOpas3uw,
CTPYKTYPHOM opranuzaiuu, (yHKIMOHMPOBAHUU OMOJOIMYECKMX CHCTEM U OCOOCHHOCTSX MX
B3aUMOJICUCTBUS C OKPYIKAIOIIEH cpeaon



Ilepeyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHs MO JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIEeTeHIUIH

Komnerenuus HNuaukaropsbl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIM
IIK-1 UK k11 3HaTh: MHOr0OOpasWe  CHUTHAIBHBIX  BEHICCTB
CriocoOeH HCIoNb30BaTh | Micnonb3yer 3HaHus O | PACTHTENBHBIX U KUBOTHBIX KJIETOK, OMOXMMUYECKUE
0a30Bble TeopeTHuecKHe | PasHooOpasuu OC?6€HHOCTI/I nx Merabomn3ma, (U3NOIOTHIECKOE
3HaHUS O pasHooOpasun, | OPTaHH3MOB, px | ACMCTBUE, MEXaHU3MBbl IMEpeladyd TOPMOHAILHOTO
CTpYKTypHOI\/'I CTPOCHUH, (1)143140)101"1/11/1, curuajia s perOFpaMMHpOBa}}‘HH TCHOMa B
OpraHM3aLuy, MeTa6oJ11/I3Me, reHeTuKe, | IMPOIeCcCe OTBETA Ha BHCIIHUC BO3ICUCTBHS,
CHUCTEMATHUKE, D3KOJOTUU, | YMETh: CaMOCTOSITENbHO KCII0JIb30BaTh
(byHKLHOHUPOBAHAH a TaKxke WX | COBPEMEHHBIE KOMIIBIOTEPHBIC TEXHOJOTMH ISt
OMOTIOTHYECKNX  CHCTEM OHOTEXHOJIOTHUYECKOM IMOJYyY€HHUd MW aHalin3a HaquOﬁ I/IH(I)OpMaLII/II/I,
M OCOOCHHOCTAX  MX | porenmmane ais peleHus | CHCTEMAaTH3HPOBAaTh  3HAHHUA, TIOMy4EHHBIE MpPH
B3aUMOJICUCTBUSA C | mpoduasHBIX HAay4YHO- | M3YYCHUHU JaHHOW JUCLUMIUIMHBI W  HAy4HOU
OKpYZKaroumeu cpeaonu HCCIIEO0BATEIbCKUX M | JUTEpaTyphbl, TI'PaMOTHO H3Jarath TGOpGTI/I‘IGCKI/Iﬁ

MMPOU3BOJACTBECHHBIX 3a1a4

Marepuan, BECTH JUCKYCCHIO, TBOPYECKHU
KCIMOJb30BaTh IOJYYEHHbIE 3HAHUS JJI1 PEUICHUS
Hay4HO-HCCIIEIOBATENbCKUX 3ajaq
pohecCHOHATBHON NIeATENFHOCTH;

Brnagets: cneunaibHOW TEPMUHOJIOTHEHN, 3HAHUSIMU
00X 3aKOHOMEPHOCTeH (YHKIIMOHUPOBAHUS U
B3aMMOJCHCTBUS CHUTHAJIBHBIX CHCTEM, IOIXOIAMU
U  W3Y4YCHHA PETyIsinud  (yHKIIMOHUPOBAHUS
FEHETUYECKOr0 amnmapara KJIEeTOK B OTBET Ha
W3MEHSIOLIUECS YCIOBUS OKPYXKAIOLIEH CPEeIbl.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

Oobem AUCHHUIIIMHBI COCTABJIACT 2 3a4YeTHBIX CAMHHUIIBI, 72 gaca.
N3 aux PEANN3YETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6yLIGHI/I$I 1 JTUCTaHIIMOHHBIX O6p330BaTeHBHHX TeXHOJIOrni 16 vacos.

®opMa NPOMEKYTOYHOM ATTECTAIUM . 3a4ET.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yYKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHIl M OTBEAEHHOr0 HA HUX
KOJIMYEeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H $ | BKIIOYas CAMOCTOSTCIBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MTOJTOTOBKY M TPYJOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g IPOMEKYTOUHOI
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O < ~ E 3aHsITHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Paszpen 1. Bocipusitue 1 nepeaaya BHEIIHHUX
CemuHap
CHUTHAJIOB. 6 7 1 1 2 KCP
Tema 1.1. Ilepuenuus u TpaHCAYKIMS CUTHAIA
2 Tema 1.2. OOmme cxeMbl  JCHCTBUSA Cemunap
THIPOQWIBHEIX U THIPOGOOHBIX CHTHAIBHBIX | 6 | 7,5 1 1 2 Incemennas pabora
BEIECTB KCP
3 Pazjen 2. DkcTpak/ieTouYHble CUTHAJBI Cemunap
Tema 2.1. MeXKJIETOYHBIC CUTHAJIbHBIE 6| 85 2 2 4 Hoxnaz
BEIIECTBA OPraHM3Ma YeJI0BEKa M 5KHBOTHBIX KCP
. CemuHa;
4 Tema 2.2. CurnanbHbIe MOJIEKYJIBI PACTEHHIA. 6 7 1 2 - 4 Jloma)lp




KCP
5 Paznen 3. 'opmonasibHas cucTeMa pacTeHHil Cemunap
Tema 3.1. AyKCHHBL KCP
Cemuna
6 Tema 3.2. lluTokMHUHBI 6 7 2 - 4 p
KCP
7 Tema 3.3.. ['u66epemnnnb Cemunap
6 8 2 - 4
KCP
8 Tema 3.4. AOciu3oBas KHCIIOTa CemuHnap
6 8 1 - 2
KCP
9 Tema 3.5. OTunes. 6 1 5 CemuHap
KCP
10 | Tema 3.6. [Ipyrue ropMOoHaJIbHbIE BEILIECTBA CemuHap
pacTeHuil. 6 2 4 Jlokmnasl
KCP
4.2 Tl;1an BHeayIMTOPHO# caMOCTOSITEILHOH Pa6oThl 00y4alouXxXcsl M0 TUCIUIITIHHE
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS YuebHo-
METOANYECKOE
OneHovynoe
Cemectp| Haspanue pasnena, Temsl . Cpokn  |TpymoeMKocTs o0ecrieyeHue
Bun camocTtosrensHOM paboOThI CPENCTBO N
BBITIOJTHEHUS (uac.) CaMOCTOSITEIIBHOU
paboTHI
Paznea 1. BOCHpHﬂTHe u|lloaroToBka K NPaKTHUYECKOMY 3aHATHIO C HCIOJIb30BAHUEM V a) 1 (3-6)
nepegaua BHeIIH X |KOHCIICKTA JICKIMU ¥ PEKOMEH/IYEMOM JIUTEPATYPHI. Va)2(2)
CemuHap
6 |curHagios. 1 2
KCP
Tema 1.1. Ilepuenuus u
TPaHCAYKIMS CUTHAJIA
Tema 1.2. O0mme cxemsl|IIoArotoBka K NpPakTUYECKOMY 3aHATHIO C HCHOIb30BaHHEM Cemunap V a) 1 (3-6)
5 JNEUCTBHS THAPO(HIbHBIX |[KOHCICKTA JICKINN 1 PEKOMEHYEMOH JIMTEPATYPEI. 1 5 KCP Va)2(2)

u rUIpodOOHBIX
CHTHAJIbHBIX BEIECTB




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
OterouHoe METOANYECKOE
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CpPEACTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
Paznen 2. [loaroroBka K MPaKTHYECKOMY 3aHITHIO C HCIIOIB30BAHUEM Cemunap Va) 1 (3-6)
JKCTPaKJIeTOYHbIE KOHCIIEKTa JICKIIMH U PEKOMECHIYEMOM JINTEPATyPHL. Joxkmnan Va)2(2)
P — CaMocTosATeNIbHOE U3yYEHHE TEOPETUYECKOI0 Marepuaia Mo KCP
Tema 2.1 Bonpocam: Hefipomonynsatopsl. CTpykTypa, 0COOEHHOCTH
6 MeKKICTOHbIE CHHTE3a Ha MpUMEpe MPOOMUOMENIaHOKOpTHHA. JlelcTBre 2-3 4
1 HEWPOINENTHIOB. OYHKIMOHAJIBHBIN KOHTUHYYM.
CUTHAJILHBIC BCLICCTBA Knaccudpukanus HeliponenTuaoB 1O (QyHKIHH, MeECTy
OpraHu3Ma 9CIOBCKA M |cyyresa u ctpykType. DPdeKThl HeliponenTuaos. Penentops
JKMBOTHBIX HEHPOMOIYISTOPOB M UX CIEUU(PUIHOCTb.
[MoaroroBka K NPAKTHYECKOMY 3aHATHIO C HCIOJIb30BAHUCM Cemunap Va)l3,06)
KOHCIIEKTA JIEKLIMU U PEKOMEHTyeMOH JINTEePaTypEL. Jloknan Va)2(3)
6 Tema 2.2. CurdajbHble CamocTosiTenbHOE H3yYeHHE TEOPETHUECKOro MaTepuana To 4 4 KCP
MOJIEKYJIbI PACTEHUI BONPOCY:  ODJIMCUTOPBl  —  IMEPBUYHBIE  CHUTHAJIBI,
3allyCKalOLIAEe NPOLECChl HHAYKLIUU W PEryisaluu
(bUTOMMMYHUTETA.
Paznea 3. IToaroToBKka K MPaKTHYECKOMY 3aHATHIO C HCIIOIB30BAHHEM CeMunap Va)l@3,06)
T'opMoHaALHASI CHCTeMa |KOHCIICKTa JISKIIMH 1 PEKOMEHYEMOM JINTEPATYPBHI. 4-6 4 KCP Va)2(@3)
6 pactenwuii CamocTosiTeNbHOE HW3YYeHHE TEOPETUUECKOro Marepuaia I1o -
Tema 3.1. AykcHHbI Bonpocy: [IpakTuueckoe NpuMEeHEHEe ayKCHHOB.
IloarotoBka K MOpPAaKTUYECKOMY 3aHSATHIO C MCIOJIB30BAHHEM Va)l@3,6)
KOHCIIEKTA JIKI[MH 1 PEKOMEHIYEeMOH JINTepaTyphbl. Cemunap Va)2(3)
6 Tema 3.2. {uTOKMHUHBI CaMOCTOSTENEHOE H3YYCHHUE TEOPETHYECKOro MarepHana Io / 4 KCP
Borpocy: [I[pakTrnyeckoe NpUMEHEHNE TUTOKUHUHOB.
Tema 3.3.. [ToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C WCIIOJIb30BAHHEM V a) 1 (3, 6)
6 I'n66epemHbI KOHCIIEKTa JIEKIIMH 1 PEKOMEHIYEeMOH JINTepaTyphl. 8 4 Cemunap Va)2(3)
CamocTosTeNlbHOE HU3YYeHHE TEOPETUUECKOro Marepuaia I1o KCP
sonpocy: [IpakTrueckoe nmpuMeHeHne ruOOepeTHHOB.
Tema 3.4. AOcuuzoBas [ToaroToBka K NpPaKTUUYECKOMY 3aHATHIO C WCIIOJIb30BAHHEM V a) 1 (3, 6)
6 KHCJIOTA KOHCIIEKTA JICKI[UH 1 PEKOMEHIYeMOH JIUTepaTyphbl. 9 2 Cemunap Va)2(3)
CamocTosiTeNbHOE HW3YYEHHE TEOPETHUECKOTo Marepuaia IIo KCP

sonpocy: [IpakTnueckoe npumenenne ABK.




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOHYECKOE
Onenounoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHOR paboTh CpENCTBO o
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
Tema 3.5. DTmien. [ToaroToBka K MPaKTHYECKOMY 3aHSATHIO C HCIOIb30BAHHEM Va)l(3,6)
6 KOHCIIEKTA JIEKLIUK U PEKOMEH1yeMOM JINTEPaTypHl. 10 2 CemuHap Va)2(3)
CamocToATeIbHOE U3YyYEHUE TEOPETUUECKOr0 MaTepuana Mo KCP
Borpocy: [IpakTHyeckoe NprMMeHEHUE YTUIICHA.
Tema 3.6. Hpyrue(lloarotopka K NpakTHYECKOMY 3aHATHIO C MCIIOJIb30BAHUEM Cemunap Va)l(3,06)
rOPMOHAJILHBIE BeELIeCTBA|KOHCTICKTA JICKIINU U PEKOMEHYEMOU JINTEPATYPHI. Hoxnaapr Va)2(3)
6 IMoaroTtoBka JOKJIAmOB M mpe3eHramuid mo temam:| 11-12 4 KCP

pacTeHui.

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

OO0muit 00BeM CaMOCTOATEIIBHON PabOTHI 1O AUCITUIUTHHE (Yac) — 32

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




4.3 ConepixaHue y4ueOHOTro MaTepuasa

Pasznea 1. Bocipusitue u nepegadya BHEIIHUX CUTHAJIOB.

Tema 1.1. Ilepuenuus u TpaHcaykuus cursaia. KinetouHas curHaiusanusi Kak Hayka.
Mertoapl uccnenoanuii. O0mue noHsATUsA. OCHOBHBIE KOMIIOHEHThI CUTHAIBHOM TPAHCYKITUH.

Tema 1.2. O0mue cxemMbl JeiicTBUA THAPOPUIbHBIX U THAPOGOOHBIX CHTHAJIBHBIX
BeIlleCTB.

Pazjen 2. DkcTpakieTo4YHble CUTHAJBI

Tema 2.1. MexkieTo4Hble CUTHAJbHbIE BelIeCTBA OPraHU3Ma 4YejlOBeKa WH
KUBOTHBIX. Knaccudukanus (TOpMOHBI, IUTOKHUHBI, (DAKTOPBI POCTa, HEHUPOTPAHCMUTTEPHI,
bepomMoHsl, IypUHBI). I'opMOHBI. Tunel TOPMOHITPOTYLIUPYIOIIHUX CTPYKTYD.
TOPMOHIIPOAYLIMPYIOIIUX 3HIOKPUHHBIX KJIETOK. XMMHUYECKas Ipupoja ropMoHoB. IlosspHbie
cBoiictBa. ['mcroropmonsl. Kinaccudukauus. [lapakpunHoe, ayTOKpUHHOE, HHTPaKpHUHHOE
JNEHCTBUE THUCTOTOPMOHOB. [IUTOKWHBI (MHTEPIICHKHHBI, WHTEPPEPOHBI, Mallbic IUTOKUHBI,
KOJIOHUeCTUMYHpyomue ¢akropsl). @akTopsl pocta. HelipomenuaTtopsl 1 HEHPOMOIYIATOPHI.
Koneiipomeauaroppl.  DK30LMTO3  alETHIXOJIMHA B XOJMHEPrUYECKUMX  CHHAICaX.
Heiipomeauaropsl mnepudepuyeckoil HepBHOM cucTembl. HemenTuanele HeHpoMeanaTopbl
[EHTPATbHOW HEPBHOW CHCTEMBI BO30YXKIAIOMIET0 MW TOPMO3HOro THma. llenTuaHbe
Helipomeauaropel. Heipomonynstopel. CTpykTypa, OCOOCHHOCTHM CHHTE3a Ha MpHUMEpe
IIPOOIIMOMENAHOKOpTHHA.  JlelicTBUe  HeWponenTuaoB. @DYHKIUMOHAIBHBIA ~ KOHTHHYYM.
Knaccudukanus neiiponentugoB 1o (GYHKIMH, MECTY CHHTE3a M CTpyKType. D¢deKTbl
HelporenTHI0B. Perentopsl HEHPOMOAYIATOPOB U UX CHEIU(PUIHOCTD.

Tema 2.2. CurhajbHble MOJIEKYJbl pacTeHuil. DOUTOrOpMOHBI  (AYKCUHBI,
IUTOKUHUHBI, THOOEpEIUIMHBI, a0CIIU30Basi KUCIIOTA, STUJIEH, OPaCCUHOCTEPOUIbI, KACMOHOBAs
KHCIoTa,  canmuiuioBas  kuciora).  CtpeccoBble  (UTOrOpMOHBL. — DUTONATOrEHBI.
Muxkpoopranu3Msl: BUPYCHl 1 BUpoubl; Oakrepun (Agrobacterium, Corynebacterium, Erwinia,
Pseudomonas, Xanthomonas, Streptomyces) 1 MUKOIIa3MOMOA00HBIE MUKPOOPTaHU3MBI; TPUOBI
(mm3mme: Plasmodiophoromycetes, Chitridomycetes, Oomycetes: Bbicmue: Ascomycetes,
Basidiomycetes, Deuteromycetes). Hemaroapl. PacTuTenbHOsgHBIE HacekoMble (TIOIKIACC
BBICIINX, WKW Kpbutathix (Pterygota). TokcwHBL. DIUCUTOPHI — TIEPBUYHBIC CHUTHAIIBI,
3alMyCKallMe TMpolecCchl WHAYKIMM W perymsauud  ¢utouMMmyHutera. [Ipomykius
MUKpOOpraHusmMamu. Brtopuunble snucutopbl. benkoBble coequHeHUs (3KCKpETHpyeMble
MaTOTeHHBIMU OaKTepUsMHU U rpubamMu, Oe’aKu 000JOUYKH BUPYCOB). DIUCUTUHBL. JIMMUIABI U UX
npou3BoaHbIe. OnurocaxapuiHbie NPOAYKTHl. PacoHecnenmduyHbie u pacocnenuduanbe
AIUCUTOPHI (TEHETUYECKH TMHHT-TIOHT, WM B3auMoJeicTBUE 'reH-Ha-reH"). PenenTopsl
anucuTopoB. Jlokanuzanus B KJIETOYHOW MeMOpaHe, uuro3oie, sape. CTpyKkTypa peuenrtopa.
Mogens  «mucurop-peuentop». Mogaenn  peuentopoB.  Onuromepusanus — O€IKOBBIX
MHTEPMEIUATOB CUTHAJBHBIX cucTeM. PenientoprionoOHble CEpUHTPEOHUHOBbBIE TPOTENHKUHA3BI
apabugoricuca. TpancmemOpanHble aBTo(QochHOpUTUPYIONINE TUCTUAMHKUHA3bI. BrusHus
MHTMOUTOpPOB CHHTE3a OEJIKOB Ha HHTEHCHBHOCTb CBSA3BIBAHUS JIIMCUTOPOB PELIENTOPHBIMU
OenkaMH Iaa3MaieMMBbl.

Paspnen 3. 'opmoHasibHas cucTeMa pacTeHHui

Tema 3.1. Aykcunbl. Vctopus oTkpbiTusa. PaznooOpasue aykcMHOB. MHOroo0pasux
nyTeil OMOCHMHTE3a ayKCHHOB, KOHBIOTallMs, 3amacaHue, karabonusm. PacmpocrpaneHue B
opranusMax. Jlokanuzanus OuocuHTe3a. TpancrnopT aykcuHoOB. Pusnonormueckue 3¢(QexTs.
MexaHu3M BOCHPUATHUS U NEPEladyd CHTHajla, MEXaHU3M JEHCTBUA. AYKCHH-3aBUCHUMBIE T'€HBI.
IIpakTHueckoe MPUMEHEHHUE ayKCUHOB.
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Tema 3.2. Hutokununsbl. Vicropus otkpeiTus. PasHooOpa3ue nnToOKMHUHOB. bruocunTes,
KOHBIOTAllUs, 3amacaHue, Karaboiau3sM. Mecrto cuHTe3a. TpaHcmopr 1O  PacTEHHIO.
Ousnonornyeckne 3Q(PeKThl MUTOKMHUHOB. MeEXaHW3M BOCHPUSATHS M IEpeJadyd CUTHaia,
MEXaHU3M JielcTBUS. [{luTOKMHMH-3aBUCUMBIE reHbl. [IpakTnyeckoe npuMeHeHne HUTOKUHUHOB.

Tema 3.3.. I'mGOepessmubl. Victopust oTkpeiTHs. Pa3zHooOpasme ruOOeperImHOB.
Metabonu3m rubOepeunnoB. Jlokanuzanus OuocuHTe3a. PacmpeneneHne B pacTeHUU.
Tpaucnopr. ®usuonoruueckre 3GPexTsl rTHOOEpeTMHOB. MyTaHTHBIE OpPraHU3MbBI. MexaHu3M
neiictBus. MexaHM3M BOCHPHUSTHS U Tepenauu curHana. ['ubOeperuinH-3aBUCHUMbBIE TEHBI.
[TpakTHyeckoe npuMeHeHue rudOepeITHHOB.

Tema 3.4. AGcuuzoBasi kucjora. Vcropus OTKpbITHs. buoxumus meTaboIudecKux
nporeccoB. ®usznonornyeckue 3¢pdexrsr ABK. Myrantusie popmsl st usydenus: poan ABK y
pacTeHui. MexaHu3M BOCHPUSTHS U NIEpeIaun CUTHalIa, MexaHu3M aeictBus. AbK-3aBucumbie
resl. [IpakTnueckoe npumMeHeHMe.

Tema 3.5. Ortumaen. Vcrtopus OTKpbITHS. bHOXMMHS MeTa0OJMYECKHX IPOIECCOB.
Ousnonornyeckre 3pdexTel. MyTanTHbIE OpraHu3Mbl. MeXaHu3M BOCHPHUSATHS M Ieperadu
CUTHAJIa, MEXAHU3M JIEUCTBUS. DTUIICH-3aBUCUMBIE reHbl. [IpakTrueckoe npuMeHeHHe.

Tema 3.6.. [Ipyrue ropmoHajbHble BemecTBa pactenmil. JKacmMoHOBas KucioTa.
Hctopust otkpeitus. Metabonusm. Dusmnonoruueckne 3(dexThl. YdacThe B CUTHAIBHBIX
CUCTEMax pacTeHUd. MexaHu3m BOCHpUATHS U niepeaauu curnana. bpaccunocrepouasl. CunTes.
Ouznonornyeckue 3pdextol. [Ipumenenne. Canununonas kuciora. Mcropus oTkpbiTusi. CunTE3
1 MeTaboJIMYecKre peBpalieHus. Y4acTHe B PEryISTOPHBIX CUCTEMax pacTeHui. [Ipumenenue.
Onurocaxapunsl. @usnonoruyeckas posb. [lenTuaHble TOpPMOHBI pACTEHUM.

4.3.1. IlepeyeHb cCeMUHAPCKHUX, MPAKTHYECKHUX 3aHATHH 1 JIa00PaATOPHBIX PadoT

Ne Ne HaumeHoBaHue TpynoemMKocTh OueHounnl | PopmMupyembie
n/H | pasaeia CeMUHAPOB, (uac.) e KOMIIeTEeHINH
U TeMbl NPAKTHYECKUX U Bcero | U3 Hux cpeacrBa | (MHAUKATOPBI)
Ja00paTOpPHBIX padoT YacoB | MPAKTHY. *
MO/ITOTOBKA
1 2 3 4 5 6 7
1 | Tema 1.1 | [lepuemnius 51 1 CemuHap IK-1
TPaHCAYKIUS CUTHAJIA KCP MK 11
2 | Tema1l.2 | OOmme cxeMsl IEHCTBUSA Cemunap NK-1
TUAPOPUITBHBIX u 1 KCP MK 1.
ruApoPOOHBIX
CUTHAJIbHBIX BEILIECTB
3 | Tema 2.1 | MeXKIETOYHbIE CemuHap TK-1
CUT'HAJILHBIC BEIIECTBA 2 Joxnan MK mxc 1.1
OpraHN3Ma YelloBeKa ’ KCP
YKHBOTHBIX
4 | Tema2.2 CurHanbpHbIe MOJIEKYIIbI Cemunap TK-1
o 2 Joxan HAK nxc 1.1
pacTeHui KCP
5 | Tema 3.1 AYKCHHEL 5 Cemunap MK-1
KCP HIIK k1.1
6 | Tema3.2 Cemunap NK-1
HuTOKUHUHBI 2 KCP WK k11
7 | Tema 3.3 | 'uOGepeTHHbBI Cemunap NK-1
2 KCP UK i1
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8 | Tema 3.4 | AGcun3oBas KUCIOTA 1 CeMuHap IK-1
KCP HIK nx 1.1
9 | Tema Otunen 1 Cemunap MK-1
3.5 KCP HJIK k11
10 | Tema Jlpyrue ropMoHaJIbHbBIE Cemunap
3.6 BEIIECTBA PACTCHUM 2 JIoKI1a s
KCP

4.3.2. Ilepeyenbp TeM (BONMPOCOB), BHLIHOCHMBIX
CTYJAeHTAaMH B PaMKaXx caMocTosATebHO# padotsl (CPC)

Ha CaMOCTOATEC/IbHOEC H3YYCHHE

n/n

Tema

3aganune

Dopmupyemas
KOMIIETEHIIUS

NIAK

Tema 2.1
MeXKIeTOUHBIC
CUTHAJbHBIE BEIIECTBA
OpraHu3Ma 4eJioBeKa U
JKUBOTHBIX

N3yunts TEOpeTHUECKUIL
MarepHa o Bonpocam:
HeiipomoaynsaTopsl.
CtpyKTypa, 0COOCHHOCTH
CHHTE3a Ha IpUMepe
MIPOOITMOMEIAHOKOPTHHA.
JeiicTBuE HEMPONENTHUIOB.
OyHKIUOHAIBHBIN
KOHTHUHYYM.
Knaccudukarus
HEWpPONENnTUAOB MO
(YHKINH, MECTY CHHTE3a U
CTpYKType. DPGHEKThI
HEWPOIENTUIOB.
Peuenropsl
HEUPOMOIYIATOPOB U UX
CIICIU(UIHOCTb.

IK-1

WK nx 1.1

Tema 2.2. CurgajabpHbIe
MOJIEKYJIbI PACTEHU

N3yuuts TEOpETUUECKUI
MaTepHal 110 BOIPOCaM:
OIUCUTOPBI —
NEPBUYHBIE CUTHAJIBI,
3aITyCKAOIUE MPOLECCH
WHIYKIUH U PETYISIIN
(bUTOMMMYHHTETA.

[K-1

UK nx 1.1

Tema 3.1. Aykcunbl

N3yunts TeopeTHuecKuit
MaTepHal 1o BOIpocy:
IIpakTrueckoe
NIPUMEHEHNUE aYKCUHOB.

IK-1

WK nx 1.1

Tema 3.2.
[uToKMHUHBI

N3yuuts TEOpETUUECKUI
MaTepHUa 1o BOIPOCY:
IIpakTHueckoe
NPUMEHEHUE
[IUTOKUHUHOB.

[K-1

UK nx 1.1

Tema 3.3..
I'u66epennuHb

N3yunts TEOpETUUECKUIL
MaTepHal 1o BOIpocy:
[IpakTrueckoe
[IPUMEHEHUE
ruO0epeIITHHOB.

[K-1

UK nk 1.1

Tema 3.4. AOcuuzoBas

W3ydnts TEOpeTHUECKUI

IK-1

WK k11
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6 | kuciora MaTepHal 1o BOIIPOCY:
IIpakTueckoe
npumeHenrne ABK.

N3yunts TEOpeTHUECKUIL
MaTepHUa 1o BOIPOCY:
IIpakTHueckoe
IIPYUMEHEHUE STHUIICHA.

Tema 3.5. DTujieH. [IK-1 UK nx 1.1

N3yunts TEOpeTHUECKUIL
MaTepuai 1o BoIpocam:
’KacmoHoBas KuCIOTA.
BpaccunocTtepoubl.
CanmuunoBasi KUCIIOTA.
OnurocaxapuHsl.
[TenTuaHble TOPMOHBI
pacteduii. [ToaroToBUTH
JIOKJIaAbl U TPE3CHTAIIUN
10 TeMaM.

Tema 3.6. [Ipyrue
TOpMOHAJIbHBIC
BEIIECTBA PACTEHHIA.

[IK-1 UK nk 1.1

4.4. MerToauyeckue YKa3aHUsl 10 OPraHUu3alUM CaAMOCTOATEJbHON PadoThl
CTY/IEeHTOB

CamocrosrenbHas paboTa CTYJEHTOB SIBJISETCS COCTaBHOM 4acThl0 ydeOHOro mporecca u
UMEET LEeNbI0 3aKpeIIeHHne W YIIyOJIeHHWe TONYYeHHBIX 3HAHUA M HABBIKOB, IIOMCK U
npuoOpeTeHre HOBBIX 3HAHUHM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHuil, MOJIrOTOBKY K
NPECTOSIINM 3aHITHSM, 3a4€TaM U IK3aMEHAM.

JUist OpraHu3anuy caMoCTOSTeNbHON paboThl O AucHUILINHE «MOJeKyIspHble MEXaHU3MbI
TOPMOHAJILHOM PETyJIsLUU» HUCIOJIb3YIOTCS cieayrone (GopMbl CaMOCTOSTENbHON yueOHOU
paboTHI:

- PaboTa Haj KOHCTIEKTOM JICKIIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JIUTEPATYPHI.

- CamoCTOSITENNbHOE U3yUYEHHE OTAEIBHBIX TEM, aparpados, HE U3T0KEHHBIX B JIEKIINU.

- [lonroroBka JOKIJIQA0B U MPE3EHTALUI.

- [ToaroroBka k 3a4ery.

Tucvmennvie pabomsi. J{ns u3ydeHHs TeM, He HW3JI0KEHHBIX B JIEKIIMH, PEKOMEHAyeTcs
UCTIOJIF30BaTh OCHOBHYIO H JIOTIOJIHUTEIBHYIO JINTEPATYPY, & TAKKE HCTOUYHUKH, Hali/IEHHBIC TIPU
HOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cUCTeM. [y 3aKperuvieHus Marepuana
PEKOMEHIYETCS IeNlaTh KpaTKUe KOHCIEKTHI TI0 TEME.

MaTepHaoB.

Yemuwiii 0oknao — 3to cooOuienue B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JJAKOHUYHOM
dbopMe 10IKEeH U3I0KUTh MaTepuall 0 COOTBETCTBYIOIIEH TeMe, MPUAEPKUBASCH CIETYIOLIETO
IUIaHA: BBEJEHUE, OCHOBHAs 4YacTb, 3aKirodeHue. Jlokiaa compoBOXKIAeTcsl Npe3eHTallueH,
OTpa’karollell OCHOBHBIE IOJIOKEHHUSI 10 COOTBETCTBYIOIIEH TeMe, BKIIOYAIOIIEH HarjsiHble
MaTepuaibl (cxembl, Tabmuupl, ¢oro W T.4.). [lo OKkOHUaHMM JOKJIaga CTYIEHTY 3aJar0T
BOINPOCHI, Kak IMpernojaBaTelb, TaK M CTYACHTHI, HAa KOTOpbIE MAOKIAIYMK JIOJDKEH JAaTh
MCUEPITBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHMs YCTHOTO JJOKJIAa:

- OueHka «oTIMYHO». B J0OK/aje MONMHOCTBIO pacKpbiTa TeMa, MpOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYAECHT CBOOOJHO BJaJeeT MaTepualioM, M3JIaraeT ero
JIOTUYHO, TIOCJEI0BaTEeIbHO, JIAKOHUYHO, COONIOAasi OCHOBHBIE IMpaBWJIa KYJIbTYpPhl PEUH.
Jloknaz compoBOXKIAeTCs MpEe3eHTALUe, KOTopas OTpa)xaeT OCHOBHBIE MOJIOXKEHMs JIOKJIaja,
Mpe3eHTalMs COCTaBJIEHA TPAMOTHO € COOIIOICHUEM OOUIMX TpeOOBaHMA, MPaBUI MIPUPTOBOTO
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odopmieHus, nojgauu rpaduueckoro marepuaia, UMEIOTCS CCBUIKM Ha IMpHBeIEHHBIE (OTO,
PHUCYHKH, CXEMBI U T.[I., IPUBOJIUTCS CIHMCOK MCIOJIB30BAaHHOW juTepaTypsl. [Ipn obGcyxnennn
JIOKJIaJIa CTYIEHT JaeT HCYEpPIBIBAIOIINE, APTyMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHl HA
BOIIPOCHI.

- Ouenka «xopoioy». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuaa, HO
IpU 3TOM MaTepHal B HEJAOCTATOYHOW CTENEHU MPOaHATM3UPOBAH aBTOpoM. [Ipe3eHTanus He B
MIOJTHOM CTETeHU COOTBETCTBYET OOmUM TpeOoBaHusM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SIBJISIFOTCS] ICUEPIIBIBAIOIIMMH U apTyMEHTHPOBAHHBIMU.

- OueHka «yIOBIETBOPUTENBbHO». Tema pacKpbiTa HE IOJIHO, MaTepuan NPUBEACH Kak
npocTasi KOHCTaTanus (akToB, HE NPOAHAIU3UPOBAH, CTYJCHT IOKA3bIBAET ITOBEPXHOCTHBIC
3HAHUS. [IpeseHTanyss YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBanusM. I[lpu
OOCY)XICHUU JOKJIaAa CTYICHT HE BCErJa MaeT NpPaBWIbHBIC, MCUEPIIBIBAIONINE OTBETHl Ha
3aJ]aBaeMbl€ BOIIPOCHI.

- OueHka «HEYIOBICTBOPUTEIBHO». TeMa [OKiIaza HE pacKpbiTa, CKYAHBIH 00BeM
NPUBEJCHHBIX MAaTEPHAJIOB; MPE3EHTALUsl OTCYTCTBYeT. IIpu 0OCyX IeHNH OKJIaza CTyIEHT He
JIaeT OTBETHI WJIM OHH HE COOTBETCTBYIOT 33/1aHHBIM BOIIPOCAM.

4.5. IllpuMepHasi TeMaTHKA KYPCOBBIX pPadoT (MPOEKTOB): HE MPEIyCMOTPEHbI Y4eOHBIM
TJIAHOM.

V. YYEBHO-METOANYECKOE U TH®OOPMAILIMOHHOE OBECIIEYEHUE

JUCHUIJINHBI
a) 1.0cHoBHas JuTEpaTypa
1. Komor B.II1. buoxumus: yue6. mns By3oB / B.II. Komos, B.H. IlIBenoBa. — 3-¢ u3m.;
crepeorturt. — M.: JIpoda, 2008. — 638 c. (50 3x3.)
2. Komor B.I1. Buoxumus [DnekTpoHHBIA pecype]: yuebd. il akajeM. OakaiaaBpuara: s

CTYyJ. By30B, 00y4. mo Hampai. 655500 "buorexunonorus" / B. I1. Komos. - 4-e u3a., ucnp. u
non. - 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. OcuoBbl Onoxumun Jlennnmkepa : yueOHoe nocodue / JI. Henbcon, M.
Kokc ; nepeBog ¢ anrauiickoro T. IT. Moconooii, O. B. E¢pemenkoBoil. — 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 6uoxumus : cripaBoyHuk / 1. Komeman, K. -. Pém ; mepeBon ¢

anrnuiickoro T. II. MoconoBoit. — 6-e u3n. — 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 obpamenus: 09.02.2022). —
Pexwum nocTtyna: 1uist aBTOpHU3. TIOJIB30BATENECH.

5. Mengenes, C.C. ®usnonorus pactenuii [Tekcr] : [yuebnuk] / C. C. Mensenes. - CII0. :
BXB - Ilerepbypr, 2021. - 496 c. : un. ; 24 cM. - (YueOHas nutepaTypa st By30B). - bubnmorp.:
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 Omoperynsnun u repontonorun, HUU onkonornm mm. H.H. IlerpoBa. - 2-e u3n., 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.:
ui. - bubnuorp. B kouie raas. - ISBN 978-5-02-026357-4 : 650.00 p. (2 3x3.)+
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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

2. AdanaceeBa, H.b. botannka. Dxonorust pacteruii B 2 4. Yacts 1 [DneKTpoHHEIH pecypc]
: Yuebnuk / H. b. AdanacbeBa, H. A. bepesuna. - 2-e¢ u3z., ucnp. u A0I. - DIEKTPOH. TEKCTOBbIE
naH. - Mocksa : M3narensctBo FOpaiit, 2019. - 352 c. - (bakanaBp u maructp. AxkageMUYeCKui
Kkypc). - OBC "HOpaiit". - Heorpanuu. moctym. - ISBN 978-5-534-07359-1 : 839.00 p. Pexum
nocryma: https://www.biblio-online.ru+

0) nepuoauYeCKUe U3TAHUS

B) CIIHCOK ABTOPCKUX METOANYECKHX Pa3padoToK.

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

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

2. Undopmammonnas cucrema «EnuHOe OKHO JdocTyma K oOpa3oBaTelbHBIM 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 CATOB - ECTeCTBEeHHBIC HAYKH

8. http://tusearch.blogspot.com - [Towck 3aeKTPOHHBIX KHHT, TyOauKaluii, 3akonos, 'OCToB Ha
caiiTax Hay4YHBIX 3JIEKTPOHHBIX OMOTHOTEK.

9. Google Scholar —TTouckoBas cucTema o0 HayYHOH JIUTEpaType.

10. Science Research Portal - Hayuynas mouckoBas CHCTeMa, OCYIIECTBIISAIOLIAS
MOJTHOTEKCTOBBIM TMOWCK B KypHAJIAX MHOTHX KPYITHBIX HAyYHBIX H3ATEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer craTbu ¥ JOKYMEHTHI B
OTKPBITBHIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

6.1. YueOHo-1200paTopHOE 000py10BaHuE:

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

cneyuanusupoganuol (yaeOHom) mebenvro Ha 12 OCaOUHBIX MECT,

mexHudeckumu cpeocmeamu obyuenus: Jlocka ayautopHas menoBas, [Ipoexkrop BenQ
MS504, cayxammmu A NpencTaBieHUs yuyeOHOM uHpopmauuu OOJBbIION ayquTOpuu IO
micnuruimHe  «MOJEKysipHbIE MEXaHW3MBI  peryisinuuy; buoxmmudeckass maboparopus
(;rabopaTopHble cToibl - 4 mT.); PakoBuHa ¢ TymMO0i#i - 1 1wT., JlepeBsiHHBIE TYMOBI JUIs1 XpaHEHUS
peakTtuBoB - 2 mrT., [lIkad Berrsoxuoi JIK-1500 1B - 2 mt., Beckr ananutuueckue 'OCMETP
Jlenunrpan - 1 mT., Porosnextpokonsopumerp KOK-2 - 1 mr., AkBagucTUIsSTOp
anektpudeckiii AD-14-«S-OI1»-01 - 1 mT., TepmocTaT snmeKTpruecKuii cyxoBo3aymHeni TC-
1/80 CITVY - 1 mt.;

Y4eOHO-HANAOHBIMU NOCOOUAMY, O00ECTIEeUMBAIOIIMMH TEMATUYECKUE WJUIIOCTPAIK 110
JTUCHUIUIMHE «MOJIEKYIsSIpHblE MEXaHW3Mbl PEryJsluu» B KOJWYECTBE: TaOiuIbpl — 3 T,
NPE3CHTAINH 110 KaXI0i TeMe MPOrpamMMBbl.

Aynuropus A IPOBEACHUS 3aHATHI MPAKTUYECKOro TUIA. AyAUTOpHs 000pyI0BaHa:

cneyuanusuposannou (yueOHON) mebenvio Ha 12 mocanouHblx MecT, buoxumuueckas
nabopaTtopust (JtTabopaTopHbI€ CTOJBI - 4 mT.); PakoBuHa ¢ Tym00ii - 1 mT., /[epeBsiHHBIE TYMOBI
JUIs XpaHeHus peakTtuBoB - 2 mr., lkad BerspkaoN JIK-1500 IIB - 2 mT., Bech
aHammutrueckue 'OCMETP Jlenunrpan - 1 mr., ®otosnekrpokonopumerp KOK-2 - 1 mr.,
AxBagucTiATOp Anekrpuueckuit AD-14-«S-®DI1»-01 - 1 mr.,, TepmoctaT 3MEKTpUYECKHIA
cyxoBo3aymHnbiii TC-1/80 CIIVY - 1 mir.;

o0Opy/ZiOBaHA mexHuueckumMu cpeocmeamu oobyyenus: Jlocka ayauTopHas MeJoBasd,
[TpoexTtop BenQ MSS504, crmyxamumu st IpeACTaBICHUS ydeOHOW WMH(OpMaInuu OOIBIION
ayIUTOPUU 1O AUCUUIIINHE «MOJEKyIIpHbIE MEXaHU3MBI PETYIIALIUNY.
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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/

Kommbrotepusiii knacce (yueOHasi ayAuTopus) Al TPYIIOBBIX M HHAMBHUIYaJTbHBIX
KOHCYJIbTAIIMA, TEKYIIEro KOHTPOJS H TPOMEKYTOUYHOM aTTeCTallid, OpraHU3aluu
CaMOCTOSITENIbHOM paboThI: ayaUTOpUsS C HEOTPaHHMUYEHHBIM JOCTYNoM K ceTu WHTepHer
obopy0oBaHa:

cneyuanusuposanro (yaeoHoi ) mebenvio Ha 20 MOCaTOYHBIX MECT;

mexHuueckumu cpeocmeamu ooyuenusi: Cucremusiii 610k PentiumG850, MonuTtop BenQ
G252HDA — 1 mr.; Cucremssiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mit.;
Cuctemnsbiii 6ok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mT.; Mono6mok IRU
T2105P — 2 mt.; Cuctemusriii 6510k Pentium G3250, Monutop BenQG955 — 1 mit.; CuctemHbIii
ook Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremusiii 6ok Pentium G3250,
Monutop Samsung T200 HD — 1 mr.; Cucremusiii 6110k Pentium G3250, Monutop Samsung
T190N — 1 mt.; Cucremusrii 610k Pentium G3250, MonuTtop Samsung 740N — 1 mT.; mpoeKkTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka memnoBast.

[lomemenne s XpaHeHHsT W OPOMUIAKTHYECKOTO  OOCIYXHBaHHUS  y4eOHOro
000pyI0BaHUA: ayAUTOpUsS 000pYyI0BaHA:

Cneyuanu3uposanHol mebeivio Ha 8 mocamodHbIXx MecT; mkad BeITsKHON JIK-1500
[IB+BenTunaTop - 2 WT., CTOJA ABYXTYMOOBBIM - 5 HIT., CTOJA OZHOTYMOOBBINH - 4 IIT., CTOJ
KOMIBIOTEPHBIA - 1 IIT., MeTalmuyeckue TymObl Ui XpaHEHHUs ITabOpaToOpHOW IMOCYIbl U
obopynoBanusi - 4 mT., JepeBSHHbIE TYMOBI /i XpaHEHHS J1a0OpPaTOPHOW TOCYIbl W
o0opynoBanus - 5 mwT., mKad-Kyne ABYXABEpHbINH - 1 mT., mkad meramnaudeckuit - 1 mr.,
xonoausHUK NORD J1X-241-0-010 - 1 mr., snekrporumTa Jlyd - 1 mr., pakoBuHa ¢ TyM00i#i - 1
IIT., MKaQ-Kyne TpeXABepHbIi - 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 -
Surt., ceeturens OU-12 - 1 mt., ®azoBeiil koHTpacT K®-3 - 1 mwrt., ¢azoselii konTpact KOC - 1
mt., pH-MeTp noHomep yHuBepcanbHbiii OB-74 - 1 mrt., ciektpodoromerp [13-5300 BU - 1
IIT., MarHUTHas Memaiaka MM-5 - 5 mrT., Becbl aHamuTuueckue BJIP-200 - 1 mr., Becwl
topcronHble BTII-500 - 4 m., Becsl 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 wit., ckanep HP Scanjet G2410 - 1
wit., npuntep Canon LBP 2900 - 1.

6.2. [IporpammHoOe obecnieyeHue:
Kaspersky Endpoint Security mis 6usneca - Crangaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onHOBpeMeHHBIX noAkmoueHuit) 1 Macrep-komiuiekt (ACT-Maker n
ACT-Converter).

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

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

I[.HSI OCBOCHUA OUCHHMIIIIMHBI ((MOJ'ICKy.HHpHLIC MCXAaHU3MbI FOpMOHaHLHOﬁ peryisigun»
MMPUMCHAIOTCS CIICAYIOIINEC 06pa30BaTeJ'IBHBIe TEXHOJIOTHUH
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- Ungopmayuonnas nexyus. Jlekuuss — 3TO C)KaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
(dakToB, YTO sABIAETCS 0a30W IS aHAW3a PACCYKICHUMH, OICHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJCHTOB IPEOOpPa3OBBIBATH YCTHYIO M HHUCHMEHHYIO
uH(pOpMaLIMIO B BU3yalbHYI0 GopMy, 4TO (POPMUPYET Y HUX MPO(HECCHOHATFHOE MBIIIICHUE 3a
CYeT CHCTEMAaTH3allMM U BBIACJIIEHHUA HaubOolee 3HAYMMbIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTelis HCIOJIb30BaTh Takue (OPMbI HATJIATHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIIOTCS HOCUTEIISIMU
uH(popMaluu (CXeMbl, PUCYHKH, CIAWIBI-NPE3CHTAMU, U T.I.). DTOT BHUJA JIEKUUU JIydlle
BCEr0 MCIOJIb30BaTh HA 3Talle BBEICHMS CTYJECHTOB B HOBBIM pas3zel, TeMy IUCLUIUIMHBI.

- [Ipobnemnas nexyus. B otaudue oT coiepkaHus MH(YOPMAILIMOHHOW JEKIUH, KOTOpPOe
npejiaraeTcsl IpernojaBaTelieM B BHJAE H3BECTHOIO, IOAJIEXKAIIErO JHIIb 3alIOMUHAHHIO
MaTepuana, Ha NpOOJEMHOM JIEKUMHM HOBOE 3HAHUE BBOJUTCA KaK HEU3BECTHOE IS
oOyuaromuxcs. IIpoOGneMHast JeKuMs HAaYMHAETCS C BOMPOCOB, C IOCTAHOBKH IPOOJIEMBI,
KOTOPYIO B XOJI€ H3JIOKEHHs MaTepuaia HEOOXOJUMO peluTh. JIeKuus CTpOUTCS TakuM
00pa3oM, 4TO MO3HAHUS OOYYaIOMIErocsi MPHUOIIKAIOTCS K IMOMCKOBOW, MCCIEI0BATEIbCKOM
JESTENIbHOCTH. 3/1€Ch YUYaCTBYIOT MBILIUICEHHE OOYYalolIerocss M €ro JUYHOCTHOE OTHOIICHHE
K yCBaUBa€MOMY MaTepHaiy.

- Jlexyus-6eceoa. Ilpenmonaraet HEMOCPEJACTBEHHBII KOHTAaKT IMpernojaBaTelisi C
aynutopueit. [IpeumyiecTBo JieKIuu-0ece bl COCTOUT B TOM, YTO OHA IO3BOJIAET MPUBJICKAThH
BHHUMaHUE CTYJACHTOB K HanboJiee BaXKHBIM BOIIPOCAM TEMBI, ONPEAEIATh COJCpKAHHUE U TEMII
U3JI0KEHUsT Y4eOHOTrO MaTepuasa ¢ y4eTOM OCOOCHHOCTEH CTYIEHTOB.

- [Ipakmuueckue 3auamusi — 3TO 3aHATHE, TPOBOJAUMOE O] PYKOBOJCTBOM IperoaBaTes
B y4eOHOW ayIMTOPHH, HANpaBICHHOE Ha YIIIyOJeHHWE HAYYHO-TEOPETHUECKUX 3HAHUH W
OBJIaJICHUE OMNpEeACNCHHBIMA METOJaMU CaMOCTOSTENbHOH paboThl, KOTOpoe ¢GopMUpPYET
npaktudeckue ymeHus. OmHoOM U3 GOpM NPaKTUYECKUX 3aHATHI B BY3€ SIBIISCTCS CEMUHAp.

- Cemunap-uccireoosanue. TeXHONOTUS TPOBEICHUS TaKOTO CEMHHApa MOXKET ObITh
pa3IuM4HOM, B 3aBHCHUMOCTH OT TOIO, Kakoil MeETOJ 3aJ0XeH B €ro OCHOBY. B pamkax
TUCIUIIAHBL «MOJNEKyNsIpHbIe MEXaHU3Mbl TOPMOHAIBHON PETYISIUNY MPOBOJUTCS CEMUHAp
C TOJrOTOBKOM M 3aciaylIMBaHUEM JOKJIAJO0B IO aKTyalbHbIM IpoOJieMaM Teopuu U
MPAKTUKUA U TOCIEAYIOUUM HX OOCYKICHHUEM.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Jlucmanyuonuvie  obpazogamenvHvle  mexHonoeuu.  llog ~ TUCTaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTUAMHU MMOHUMAIOTCSI 00pa3oBaTeNbHbIE TEXHOJIOTHUH, pealu3yeMble
B OCHOBHOM C IPUMEHEHHEM MH()OPMAaLMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCHUIUIMHBL  «MOJIEKYJISIpHbIE MEXaHU3Mbl TOPMOHAIBHOW PETyJISLUKU» HUCHOJIB3YIOTCS
CJIEIYIOIINE TEXHOJIOTHH:

" MHTEPHET-TEXHOJIOTHS — CIOCO0 TUCTAaHIMOHHOW mepeaauu WH(OpMaluy, OCHOBaHHBIN
Ha MCII0JIb30BaHUH III00ATbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH /s oOecreyeHus JocTyna
oOydaromuxcsi K HMHPOPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM U 118  (opMHUpOBaHUS
COBOKYITHOCTH METOJIMYECKUX, OPraHU3allMOHHBIX, TEXHUYECKHMX W IPOrpaMMHBIX CpEJICTB
peanM3aliii U yIpaBiIeHUS Y4YEOHBIM IPOIIECCOM HE3aBUCMMO OT MECTa HaXOXACHUS €ro
cyobekToB. Mcnonp3yercst O6paszoBarenshblii mopran UI'Y - educa.isu.ru.

HaumeHoBaHue TeM 3aHATHH C HCIIOJIL30BAHMEM AKTHBHBIX GOpM 00ydeHHs:

Bun ®opma / Mertonbt Kon-Bo

Tema 3anaTus
3aHATUS WHTEPAKTUBHOTO OOYUCHHS JacoB

Hroro gyacos
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VIill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounvlie mamepuanst 0711 6X00H020 KOHMPONA

B KkauecTBe OICHOYHBIX CPEICTB JJISi BXOJHOTO KOHTPOJSI OLEHKH YPOBHS 3HAHHU
CTYJICHTOB HCIIOJIb3yeTcs cobecenoBanue. B mporecce cobeceoBaHusl OLEHUBACTCS YPOBEHb
BJIaJicHHsI 0a30BBIMU 3HAHHSIMU, YMEHHUSIMH, HAaBBIKAMU, HEOOXOIUMBIMH ISl HaYajia 00ydeHHUs
10 AUCLHUIIIINHE ((MOHeKy.HSIpHBIe MEXaHU3MBbI FOpMOHaHLHOﬁ peryisinuny, OnpeaciiacTCAa
CTETICHb BJIAJICHUS HOBBIM MaTepHAJIOM JI0 Hadayia ero U3y4eHusl.

Ouenounvie mamepuanvl mMeKyuie20 KOHMPOIA QOPMUPYIOMCA 6 COOMEEMCHEUU C

JIHA ynusepcumema
B pamkax pgucnuiumHbel «MOJEKYISApHBIE MEXaHU3Mbl TOPMOHAJIBHOW  PETYJIALIMU»
HCTIOJNIB3YIOTCS CIIEAYIOMNEe (OPMBI TEKYIEr0 KOHTPOJIS:

- YCTHBII OIpOC;

- IUCbMEHHAas paboTa;

- TECT;

- IOKJIAJ;

- KOHTPOJIb CAMOCTOSITEIIbHON paOOTBHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAECT!

- q)OH[[ TECTOBBIX 3aIIaHI/II7I 10 JUCLUIIIINHE,

- TEMaTHKa U MaTepuaJlbl 3aJaHui,

- [IepeYeHb TEM JIOKJIAJI0B,

- BOIPOCHI [y1 camocTosTenbHoro usydenus (CPC)
- BOIIPOCHI U OMJIETHI JUIsl SK3aMeHa,

- KPUTEPHUH OLICHKU 3HAHUH CTYIECHTOB.
Ha3nauenue O1eHOYHBIX CPEICTB: BBIIBUTH chopMupoBaHHOCTH KomreTennuu [1K-1 (cm. m.

).

Tembl 10K1210B
1. HeiipoMOoIyIsITOPBI YEIOBEKa U JKUBOTHBIX.
2. DIHUCUTOPHI — EPBUYHBIC CUTHAIIBI, 3aITyCKAIOIIHIE MPOLIECChl UHIYKIIMH U PETYISALNN
(GUTOMMMYHHUTETA PACTEHUH.
“’KacmonoBas kucnora.
BpaccuHoCTEpOUABL.
CanuuuioBast KUCIOTA.
OnurocaxapuHsl.
[lenTuaHbBIE TOPMOHBI PACTEHUIA.

Nogosw

Ouenounvie mamepuanvl 03 NPOMEIHCYMOYHOU ammecmayuu 6 popme 3auéma

dopMa NMpOMEKYTOUHOU arrectauuu - 3auém. OC 3TOro TUIa JOJKHBI BBISIBISTH CTENEHb
OCBOCHHSI TEOPETHYECKUX 3HAHWUU Kak 0a3zy s (GOpMHUpPOBAaHMS KOMIIETEHIIMM, YMEHHS HX
NPUMEHSTh B CUTYalUSX, MOJEIHUPYIOIUX MPOPECCHOHANBHYIO JeSITeIbHOCTh, a TaKkKe
chopmupoBarHocTh komneteHiuu [1K-1, 3assnennoit B m. 111
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IIpuMepHBIH CIUCOK BONPOCOB K 3a4€Ty

1. TIlepuenumsa u TpaHCAyKuus curHana. KietouyHas curHamusanus Kak Hayka.
Mertoap! uccienoBanuii. O0Iue MOHATHSA.

2. OcCHOBHBIE KOMIIOHEHTbl CHTH&JIbHOW TpaHcaykiuu. OOmme cxembl ASHCTBUS
rUIPOGUIBHBIX M THAPO(GOOHBIX SKCTPAKIETOYHBIX CUTHAIBHBIX BEIECTB.

3. MexXKIeTOUYHble CUTHAJbHBIC BELIECTBA OpPraHM3Ma 4eJOBEKa U SKUBOTHBIX
Knaccudukanus I'opMOHBI. Tunel TOPMOHIIPOAYLUPYIOLIHUX CTPYKTYD.
TOPMOHIIPOAYLIMPYIOIIUX 3HAOKPUHHBIX KJIETOK. XMMHUYECKas Mpupoja ropMoHoB. IlossspHbie
CBOMCTBA.

4.  Tucroropmonsl. Knaccudukauus. IlapakpuHHOe, ayTOKPUHHOE, WHTPAKPUHHOE
JeicTBUE TUCTOTOPMOHOB. LMTOKHMHBI (MHTEpICHKUHBI, WHTEP(EPOHBI, Maible HUTOKHHBI,
KOJIOHMECTUMYIHpYyIouue (akropsl). PakTopsl pocTa.

5. HeiipomenuaTopel u  HelipoMoaynaropbl. KonelipomenuaToppl.  OK30LMTO3
alleTUIXOJMHA B XOJMHEprHuecKux cuHancax. Helipomeanatopsl nepudepudeckoil HepBHOM
cuctembl. Henentuanele HelipoMeuaTopsl LIEHTPAJIbHON HEPBHOW CHCTEMBI BO30YKIAIOIIETO U
topmo3Horo tuna. llentuanele  Hedpomeauatopsl.  Helipomomynstopbl.  CTpykTypa,
OCOOGHHOCTH CHHTE3a Ha TMpUMEpPE MPOONMUOMEIAHOKOPTHUHA. JIelCTBUE HEHWpONenTHI0B.
OyHKUMOHANBHBIN KOHTUHYYM. Kitaccudukanus HeiiponenTiioB 1o GyHKLIUU, MECTY CUHTE3a U
cTpykType. Db deKxThl HelpornenTHIoB. Perentopsl HEHPOMOAYIATOPOB U UX CHEIU(PUIHOCTD.

6. CurHampHble MOJEKYIbl pacTeHUH. DOUTOrOpMOHBI (AyKCHHBI, LIUTOKHUHUHBI,
ru00epeIMHbI, a0CIM30Basi KHUCIOTA, STWIEH, OpacCHHOCTEPOUIbI, >KACMOHOBAs KHCIIOTA,
canuuuiioBast kuciota). CtpeccoBble (GUTOropMoHbl. duromnaroreHsl. MHKpOOPraHU3MBIL:
BHUPYCHI U BUPOM/IbI; OAKTEPUH U MHUKOILJIA3MONOA00HBIE MUKPOOPraHU3Mbl; rpubbl. Hemarossl.
PacturenbHoOs1HBIE HACEKOMBIE (ITOJIKJIACC BBICIIUX, MM KpbulaThiX (Pterygota). TokcuHsbI.

7. DOnucutopbl — TMEPBUYHbIE CHUTHAJIbI, 3allyCKAIOLIUE MPOLECCHl HUHAYKLUHUU U
perymsiuu puroumMmyHuTera. CUHTE3 MUKpoopraHu3MaMu. Bropuunslie smucutopsl. benkoBsle
COeMHEHUsI (IKCKPETHUPYEeMbI€ IaTOTCHHBIMH OakTepusMu W TpubamMu, OenKHu 000JI0YKU
BUPYCOB). ONUCUTHUHBL. Jlunmuabpl M uX npousBojaHble. OnurocaxapujaHble MPOAYKTHI.
Paconecnennduunpie u pacocnenu(uUHbIE DIUCHTOPHl (T€HETUYECKHH ITHHT-TIOHT, WJIH
B3aUMOJICHCTBUE "TeH-Ha-TeH").

8.  Pemenropsr snucuTopoB. Jlokanu3anus B KIETOYHOH MeMOpaHe, IUTO30IIe, SIpe.
Crpykrypa peuentopa. Mozeins «aucutop-penentop». Moaenu peuentopos. OnuromMepusanus
OENKOBBIX MHTEPMEINATOB CHUTHAIbHBIX CHCTEM. PernentopnoioOHble CEpUHTPEOHUHOBBIE
IpOTeUHKHHA3bl apabunoncuca. TpancmemMOpaHHble aBTO()OCHOPUIHUPYIOLINE THCTUANHKUHAZBI.
BnusHug wHrHUOMTOpPOB cuHTe3a O€JIKOB HAa HWHTEHCHBHOCTh CBSI3bIBAaHMSI 3AJIMCHUTOPOB
peLenTOpHBIMHU OeJIKaMH TJ1a3MaIeMMBI.

9. TopmonanbHast cucrema pacteHuil. AykcuHbl. Mctopus oTkpeitusi. PasHooOpasue
ayKCHHOB. MHOroo0pa3uH nyteil OMOCHHTE3a ayKCHHOB, KOHBIOTALUS, 3alacaHue, KaTaboIu3M.
Pacnipoctpanenue B opranusmax. Jlokanuzanus 6uocunTe3a. TpaHCHOPT ayKCHHOB.

10. ®usunonoruyeckue >PPEeKTHl AyKCMHOB. MeXaHHW3M BOCIPHATHS M Mepeadu
CUTHQJIa, MEXaHWU3M JIeUCTBHS. AYKCHH-3aBHUCUMBIE TeHbl. IIpakThueckoe mpuUMEHEHHe
ayKCHHOB.

11. Hurokuuuuel. Wctopus oTkpbITHS. Pa3zHooOpasue UMTOKMHUHOB. buocuHtes,
KOHBIOTAIMs, 3amacaHue, Karaboiau3Mm. Mecto cuHTe3a. TpaHCopT 1O  pacTEeHHIO.
duznonorunyeckue 3PQPeKTsl HUTOKUHIHOB.

12. MexaHu3M BOCHPHUATHSA M NEPeAaydl CUTHANA ITUTOKWHUHOB, MEXAHU3M JICHCTBHSL.
[{uTokMHMH-3aBUCUMBIE TeHbI. [IpakTHyeckoe NprUMEeHEeHNEe TUTOKMHUHOB.

13. T'u66epemnunsl. Mcropus otkpeiTus. Paznoobpasue rubbepeminHoB. MeTaboan3m
rub0epemnHoB. Jlokanuzauust OuocuHTe3a. Pacnpenenenue B pacTeHuUU. TpaHCHOPT.
dusnonorunyeckue 3pPexTsl THOOEPEIUINHOB.
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14. Opranu3mbl, MyTaHTHbIE IO TeHaM MeTaboim3ma rubOepenrHoB. MexaHuszM
JercTBUsl THOOepeTMHOB. MexaHW3M BOCHPHUATHS W Tepenadd curHaiga. [ uboepermmwH-
3aBHCUMBIE TeHBI. [IpakTHUecKoe mpuMeHeHHe THOOePETUINHOB.

15. Aocuu3zoBas kuciora. Mcropust oTKpbITUs. BroxuMus MeTaboaMuecKux MpoLeccos.
Ousnonornyeckue 3¢pdexret ABK. MyranTtasie Gpopmbl mis u3ydenus poinu ABK y pacrenwmii.
MexaHu3M BOCHPUATHS W IEepefadyd CHUrHaja, MexaHus3m JaeictBus. ABK-3aBucumble TIeHBI.
[TpakTHyeckoe MpUMEHEHHE.

16. Otwmien. Hcropuss OTKpbITHS. buoxumus  MeTabOIMYECKHUX  MPOLECCOB.
Ousnonornyeckre 3pdextel. MyTaHTHBIE OpraHu3Mbl. MexXaHH3M BOCHPHATUS W Teperadd
CUTHaJIa, MEXaHU3M JeHcTBUS. DTUIIEH-3aBUCUMBIE TeHbl. [IpakTHueckoe npuMeHEeHHE.

17. JKacmonoBas kucinora. Hcropus otkpeitus. Merabonusm. ®Pusznonoruyeckue
3¢ ¢exThl. YyacTHe B CUTHAJIBHBIX CHCTeMax pacTeHHil. MexaHu3M BOCHPUSTHS U Ieperadu
CUTHAJA.

18. bpaccunoctepouasl. Cuntes. @usnonornueckue d3pdextol. [Ipumenenue.

19. CamuuumnoBas xkucnora. HMcropuss otkpbiTHs. CuHTE3 ©u  MeTabOJIHMYECcKue
IpEeBpalleHUsl. YUacTHe B PEryIATOPHBIX cUcTeMax pacteHull. [Ipumenenue.

20. Omurocaxapunbl. OTKpbeITHE. PazHooOpasue. @usnonoruyeckas poib.

21. Tlentugusle ropMoHbl pacteHuil. OTKpbiTHE. PU3KHOIOTHYECKas POIIb.

Pazpaborunxu:

(monmuchk)

noueHt A.B. Tpetbsikosa
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