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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

1.1. Hean 1 3a1a4u TUCHUTIITAHBI
Ileab10 0OCBOEHHsI TUCHUILINHBI siBJIsieTcs: (POPMHUPOBAHNE CHCTEMATU3UPOBAHHBIX 3HAHUHN B
o0nactu pU3HOIOTUY U OMOXUMHHU PACTCHUH.

3agaum IMCUMIINHBIL:

- o0ecrneduTh YCBOGHHUE CTYACHTAMHU OCHOBHBIX MOJIOKEHUN OMOIOTHYeCKON HayKH
0 JKU3HEAEATEIBHOCTH PACTUTEIBHOIO OPraHu3Ma;

- (popMupoBaHHe NpeCTABICHUS O B3aUMOCBS3H CTPOCHUS U (DYHKINI pacTUTETHLHOTO Opra-
HU3Ma;

- (opmMupoBaHHE MPEACTABICHUS O PACTEHUH KaK IIEJIOCTHOM OPraHU3ME;

- q)OpMI/IpOBaHI/IC 9BOJIIOIIMOHHBIX HpGIICTaBJIeHI/Iﬁ IMPpU U3YUYCHHUU KUBHCACATCIILHOCTHU paCTC-
HUH;

- OCYNIECTBIISITh 3KOJOTHIECKOE 00pa30BaHUE M BOCITUTAHKE, PACKPHIBAS 3aBHCH-
MOCTbH (PU3HMOTIOTHYECKUX MPOIECCOB PACTCHUIA OT YCIOBUHN OKpYKAIOIIEH Cpebl;

- HCHOJb30BaTh MOJyYECHHbIE 3HAHUA U1 (POPMUPOBAHUS MTPAKTUUECKUX YMEHUN 1 HABBIKOB;

- OCYHICCTBJIATh MAaTPUOTUICCKOC BOCIIUTAHNUEC TOCPCACTBOM O3HAKOMIJICHUS C POJIBIO
OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUU, POPMUPOBAHUU U PA3BUTUU (HU3HOTOTHH
pacTeHuil.

1.2. IInannpyembie pe3yabTaThl 00y4YeHUs!
B pe3ynbraTe OCBOCHHS MaHHOW AMCIHILIMHBI Y 0OyYaromuxcs GOpMHUPYIOTCS CIEAYIO-
1€ KOMITETEHINH:
OIIK-2. CiocobeH npuMEeHSTh TPUHITUIBI CTPYKTYPHO-()YHKIIMOHATLHON OpraHUu3allNH,
UCIIONIE30BaTh (PU3HOIOTHYECKHE, ITUTOJIOTHYECKHe, OMOXUMIYecKHe, Onodu3nieckue
METO/IbI aHAJIM3a AJISl OLIEHKH U KOPPEKIIUU COCTOSHUS KUBBIX 0ObEKTOB U MOHUTOPUHTA
Cpelbl UX OOUTAHWSI.
OIIK-8. CnocobeH ucnonabp30BaTh METOIbI cOOpa, 00pabOTKU, CUCTEMATHU3AIMH U TIPEI-
CTaBJICHUS TTOJICBOM U JTaOOpaTOpHOU MH(OPMAITUU, TPUMEHSATH HaBBIKK pabOTHI C COBPE-
MEHHBIM 000PYIOBaHHEM, AaHATU3UPOBATH MMOTYUYCHHBIC PE3YIIbTATHI.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIHOM ITPOT'PAMMBI

JlucuuiuinHa BXOJUT B 00s3aTeNbHYIO YacTh bioka 1 «/lucuuruiuabl (MOIyIIH)» U
SIBIIIETCS 00S3aTENBHOM ISl U3yUEHUS.

K ucxonupiM 3HaHUSIM, HEOOXOIUMBIM ISl U3yUEHUS! AUCHUTUIMHBI «DU3HOTOTHS
Y OMOXUMHUS PACTCHHI», OTHOCATCS 3HAHUS 10 JUCHHUILTHHAM: «boTaHuka (aHATOMUS U
Mopororus pacteHuil)», «boranuka (cucrematuka pacTeHHii)», «OCHOBBI COBPEMEH-
HOM OMOJIOTHUNY.

JlucuuiiuHa sSIBISIETCS OCHOBOW IS M3YYEHHs TaKWUX JUCIHMIUINH, Kak «buorex-
HOJIOTUSA», «AKTyajbHble NMPOOJIEMBbI COBPEMEHHONW MHKpOOHOIOrumn», «buonHINKa-
uus», «buoreorpadus».

3. OBbEM U COJAEP) KAHUE JUCHUIIJINHBI
3.1. O0beM AMCIUTLIHHBI

IToxa3zaTeanb 00beMa TUCHMILIMHBI KoauuecTBo
OO0BeM IUCIUIUIMHEI B 3a4€THBIX €UHHUIIAX 4
O0BeM IUCIUILIMHEL B Yacax 144
Konrakrtnas pabora: 50,3
Jlexknuu 16
[IpakTnueckue 3aHATHA: 32




13 HUX, B (popMe PaKTUIECKON MOATOTOBKH 16
KoHnTakTHBIE Yachl HA MPOMEKYTOUHYIO aTTECTAIIHIO: 23
[Ipenyk3ameHanmoHHast KOHCYJIbTaIUs 2
OK3aMeH 0,3
CamocTosrenbHas paborta 84
Kontposnb 9,7
®opMa IPOMEKYTOUHOM aTTECTALIUU: DK3aMEH B 5 ceMeCTpe.
3.2. ConepxaHue TUCHUIIMHBI
KoimuecTBo
4acoB
HaumeHnoBanue pa3uesion
(TeM) TMCUMIVIMHBI ¢ KPATKUM JlabopaTopnble 3a-
coep:KkaHueM HATHUA
U3 HHX,
Jlexuuu B opme
Oo0mee | mpakTH-
KOJI-BO | 4YecKoi
NnoJAro-
TOBKH
Pa3nen 1. BBenenue
Tema 1. Mecto ¢uznonoruu pacTeHuii B cucreme HayK. Ousmnoso- 0,5
TUsl PACTEHHI Kak Hayka O MPOLEccax, MPOUCXOISAIINX B pPacTH-
TETLHOM OpraHu3Me. 3afgaun (U3HOJOTUM pacTeHHi. Teoperndye-
CKasl U MpaKTU4ecKas 3HAYUMOCTh (U3n0JI0ruu pactenuil. duzno-
JIOTHSI pACTEHUN KaK Hay4yHas OCHOBA 3emule/iesinsl. PacTUTeNbHbIN
OpraHu3M Kak MPOAYKT
HBOJIIOLIUH.
Tema 2. Ucropus pa3BuTus (PU3MOIOTUM PACTEHUN KaK HAYKH. 0,5
Pointb oTedecTBEHHBIX U 3apyOEKHBIX YUEHBIX B pa3BUTHH (HHU3HO-
norun pacrenuit (uccnemoanus K.A. Tumupszera, A.H. baxa,
M.C. lgera, A.C. ®amunnuna, [{.H. Hemo6oBa, NU.I1. Bopoauna,
JI.1. IBaHOBCKOTO,
B.U. MMannaguna, C.I1. Kocteruera, [.H. IlpsaumnukoBa, H.I'. u
Jp.
Pa3nes 2. Xumuveckasi M CTPYKTYpPHasi OPraHu3anus pacTu-
TeJbHOT0 OPraHu3Ma
Tema 1. Kierka kak OCHOBHast CTPYKTypHasi U (hU3HOJIOTHIECKAsT 0,5 4 2
eNHHIIA PACTUTENbHOr0 opraHu3zMa. OpraHuyeckue MOJIEKYIbl,
BXOJSIIIIE B COCTAaB PAaCTUTENILHON KIETKU (YIJIE€BOIBI, JTUIHUBI,
OenKkH, HyKJIEUHOBBIE KHCIOTHI), UX CTPYKTypa M (U3HOIOTHYe-
ckas poib. OOMeH BemnecTB U 3HEeprun. OCOOCHHOCTH 0OMEHA Be-
IIECTB PACTUTEIHLHON KIIETKH.
Tema 2. OcHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI paCTUTEIbHOU 0,5 4
kieTku.CocTaB, cTpoeHue U (PyHKIUN OpTaHesul PacTUTEIbHON
KJICTKU: IJ1a3-
MajeMMa, KJIETOYHas CTeHKa, UTOoIIa3Ma, AP0, MUTOXOH-
JPUHU, TUTACTUIbI, BAKYOJIb.
Pasnen 3. BogHblii pexxum pacteHui




Tema 1. CtpyKTypa 1 CBOMCTBA BOJIbl. 3HAUECHUE BOBI B )KHU3HU
KIJICTKHU

u opranusma. CBoOOIHAs U CBsI3aHHAs Bojia. Pacripenenenue u
(bopMBbI BOJBIB KJIIETKE U B OpraHU3ME.

0,5

Tema 2. [TocTyruieHue BOAbI B PaCTUTEIbHYIO KIETKY. Juddysus.
Tep-

MOJIMHAMUYECKHUE IT0OKA3aTeIN BOAHOro pexxuma. [lonsatue ak-
TUBHOCTHMBO/Ibl, XMMHUECKHUH oTeHuuan. Ocmoc.

0,5

Tema 3. PactutenbHasi kjeTka Kak OCMOTHYECKas cucrtema. SIB-
JICHUS

masMonn3a u typropa. Lluroppus. MeToabl n3MepeHus 0CMOTHYE-
CKOTO

MOTEHIIMaNa B KJIeTKe. BOIHBIN MOTEHIAN Kak Mepa aKTUBHOCTHU
BOJIBI B KJIETKE U €r0 KOMIIOHEHTHI: OCMOTHUYECKUN TOTEHIUA, TI0-
TEHIUAJIIaBJICHHS, MATPUYHBIN MOTCHIIMAT WU JIaBlieHue Ha0yxa-
HUSL.

Tema 4. Bonnpiii Oanmanc pacrenus. McnmapeHue Boabl pacTte-
HueM TpaHcniupanus. [londarue o tpancnupanuu. Ee 3HaueHue.
KonnuecTBOBOBI, pacXoayeMoOl pacTE€HUEM B MPOILIECCE TPaHC-
nupauun. CTpoeHuenyucTa Kak opraia TpaHCIupanyuy. Y cThuIa.
CrtpoeHne yCcThULl y OAHOAOJBHBIX U IBYAOIBHBIX PACTCHHUM.
VYcTpuuHas U KyTUKYJISIpHAs TpaHCIUPALKs. JTallbl yCThbUYHON
TpaHcnupanuu. OCOOEHHOCTU MCTIapEHUs Yepe3 PsiJl MENIKHX OT-
BepcTuil. [IpaBUIO KpaeBbIX MOJIEKYJ. YCTbUYHAS U BHEYCTbUY-
Hasl peryJysiiys TPaHCIIMPALMH.

Tema 5. Iloctymiienue u nepeaBm>xeHue BoJbl B pacTeHUH. Kop-
HEBAasl CUCTEMA KaK OpraH IOCTYIUIEHHs BOJIbl, BOSHUKIIUI B MPO-
1[ecce HBOJIOIMOHHOTO Pa3BUTHUS pacTeHuil. Mopdonoruueckue u
aHATOMHUYECKHE OCOOCHHOCTH KOpHEBOW cucTteMbl. CrocOOHOCTH
HAJ3EMHBIX OPraHOB PACTEHUS K IOIVIOUIEHHIO BOJbL. BO3HUKHO-
BEHHE TIpaJUEHTa BOJHOIO MOTEHLIMAJa B pacTeHuu. ['panueHt
BOJIHOT'O MOTEHIMaJIa KaK ABMXKYyLIasl cuja BOJHOIO TOKAa B pacTe-
HUM. BepxHWil M HWKHHUI KOHIIEBBIC JIBUTATEIM BOJHOKO TOKA.
I'yrranus u miau pactenuil. KopHeBoe naBieHue, BEIMUNHA KOP-
HEBOI'O JJABJICHUSI.

Pa3znen 4. ®orocunres

Tema 1. Uctopust ¢potocuntesa. CylnIHOCTh paCTUTENBHOMN KU3HU.
I'mmmoTe3sl 0 CTAHOBICHUHM W pPasBUTHUU aBTOTpO(bHOFO IIUTaHus;.
HcTtopusi OTKpeITUA ¥ HM3y4deHUs (QOTOCHHTE3a. 3HaueHue padboT
K.A. Tumupszesa. KocMuueckas posib poTocuHTe3a.

0,5

Tema 2. ®orocunTeTnueckuid annapar. [lnactuanas cucrema pac-
TUTEIbHON KJICeTKU. IImrMeHTHI jmmcTa. IIMrMeHThl Kak BeEIlecTBa,
o0ecrnevnBaroIfe BOCIPHUATHE cBeTa. MeToNbl pa3ieleHus THr-
MeHTOB, paborsl M.C. llBera. Xmopodwinel, MX XuUMUYECKas
CTPYKTYpa, paclpoOCTPAaHEHUEB PACTUTEILHOM MHUpPE. XUMUYECKHE
cBoiicTBa XJI0pOdHII-

noB. CocrosiHue XJIopoduiria B xjoporuiactax. OnTuyeckue cBoii-
ctBa xjopodmnia. KapormHOUIEL.

0,5

Tema 3. XumusMm mporecca porocunreza. @OTOCHHTE3 KaK coye-
TaHWE CBETOBBIX M TEMHOBBIX peakuuid. CBeToBas ¢aza GoTocuH-
te3a. PorocunteTnyeckoe ¢ochopunupopanue. TemHoBas (asza
dboTtocunTe3a. Meroapl u3ydeHusi MeTabosiM3Ma yriepojia npu ¢o-




tocunTese. MccnenoBanms KambBuna. Pubynozommdocdar kax
aKIETITOP YTJIEKUCIIOTO

ra3a. DOTOCHHTETHYECKUI IIUKJI YCBOSHHS YTIIEKUCIIOTO Ta3a MyTh
C3 (ko Kansuna). C4 nyts. CAM myTh.

Tema 4. Dxonorust (orocuHTeza. BnusHuEe yciaoBuil Ha Mpo-
necc ¢oro-

cuHTe3a. Meroabl u3yueHus: ¢porocuHTe3a. EMuHUIBI n3MepeHus
¢dorocunTesa. B3aumozeiictBue QaxTopoB BHemHel cpeabl. Po-
TOCUHTE3 PAaCTEHUH pa3HbIX IKOJOTMYECKUX Tpynn. BiusHue Ha
dorocunTe3 ycnoBuil ocBerieHus. @OTOCHHTETUYECKH AKTUBHAS
pamuanus (PAP).

CBeTo00MBbBIC 1 TEHEBBLIHOCIIMBBIC PACTEHUSI.

Paspnen S. /lbixanue pacTeHuit

Tema 1. OOmas xapakrepuctuka apixanus. OCoOEHHOCTH
SHEPTreTUKUOPTaHU3MOB Pa3HBIX LIAPCTB U JIpeBHUE (OPMBI ee
nposineHusi. OCOOEHHOCTH IbIXaHus pacTeHuid. Mcropus pas-
BUTHSI YYCHUS O JIbIXaHUU./[pIXxaHWEe U €ro 3HaYeHUE B KU3HU
pacTUTENBHOTO OpraHu3Ma. BeijiesieHre 3HEPTUM B IPOLIECCE
neixanusi. AT® kak OCHOBHasi PHEpreTUYecKas BajloTa KIETKH,
ee cTpykrypa u QyHkuuu. OKUCIUTETHHO - BOCCTAHOBUTEIb-
HBIE IPOIIECCHI.

0,5

Tema 2. [mukonuTHYECKUi MyTh AbIXaHHs. AHadpoOHas ¢asza abl-
xanus (rmkonu3). CybcerpatHoe ¢ochoprmupoBanne. A3poOHas
¢aza neixanus. Pons MutoxoHapuii B mporecce apixanus. Oxuc-
JHUTENbHOE JIeKapOOKCUIMPOBAHUE TNHPOBUHOTPATHON KHCIOTHI.
Hukn TpukapboHoBbIX KucaoT (uki Kpedca). [IpixaTenpHas 1emnb
IeTTh TIEpEeHO0ca BOJ0OPOIa

Y YJIEKTPOHOB.

0,5

Tema 3. IlentozodocdaTHblil myTh ObixaHus. [IpixaHHe U MPUCTIO-
coOJieHre pacTeHH K cpee oouTtanus. BnusHue paznuuHbix ax-
TOpPOB Ha MHTEHCUBHOCTb JbIXaHUSA. MeTOonbl M3MEpPEHUS MHTEH-
CUBHOCTU [bIXaHHs. BiusHuMe Ha INpolecC AbIXaHUS BHEIIHUX
YCIIOBUI: TEMIIEpaTypBHl,

CHa0XEHUsI KUCIOPOAOM, YIJIEKUCIOro ras3a, BOJAbI, MUTATEIbHbBIX
coJjieif, mopaHeHus. BiusiHue cBeta Ha mpouecc Abixanus (¢porto-
JIBIXaHUE).

0,5

Pa3nes 6. MunepaJjibHOe IUTaHUE PAaCTeHUI

Tema 1. TeopeTndeckoe U NPaKTUYECKOE 3HAUCHUE U3YUCHUSI KOP-
HEBOI'0 MUTaHUs pacTeHui. McTopust n3yueHus nmpoueccoB KOpHe-
BOT'O IUTaHMsI. DJIIEMEHTBI, BXOASIIUE B COCTAB PACTUTEIBHOIO Op-
raHu3ma. XUMHUYECKHHA COCTaB 30JIbl Pa3jIM4HBIX pacTeHuil. Bere-
TALMOHHBIN METOJ UCCIIEJOBaHMs. 3HAYEHUE BOJHBIX U MECYAHBIX
KYJIBTYP VIS BBIACHEHUS POJIM OTACIBHBIX 3JIEMEHTOB B IHUTAHUU
pacTeHui. DJeMEeHTbI, HEOOXOAUMBIE JUISl KU3HHU PACTUTEIHHOIO
opraHusma. Makpo ¥ MHKPO3JIEMEHTHI.

0,5

Tema 2. OcoOeHHOCTH MUTaHHS pacTeHuil azotoMm. PuznoIoru-
YyecKaspoJib a30Ta. Y CBOEHHE MOJIEKYJIIpHOro azora. Hecumb6uo-
THYECKHEe UCUMOMOoTHYECKHe a30TopukcaTopbl. OCOOEHHOCTH MU-
TaHHUs a30TOM OO0OOBBIX pacTeHuil. XUMH3M (UKCAllMM a30Ta ar-
Mochepsl. Hutporenasuslii komruieke. ITuranue a30ToM BeICIIMX
pacTeHHil. AMMMAaK ¥ HUTPAThl KaK HCTOYHUKH MUTAHUs a30TOM.

0,5




[TyTn BoccTaHOBNIEHUS HUTPATOB B
pacTEHUHU.

Tema 3. [locTymieHre MUTATENbHBIX BEIIECTB. MUHEPAIBHBIE CO-
JM KaK OCHOBHas ¢opma nutanus pacteHuid. Mccnenosanus U.C.
[llynosa. IlocTymienue cojieil B BUJE€ aHUOHOB MU KaTMOHOB. Me-
XaHU3M TOCTyIUIeHUsI HOHOB. CHOCOOHOCTh K U30UpaTeIhbHOMY
HAKOILJICHUIO COJIEH KIIETKOM.

Bnusiaue ycnoBuii Ha moctymieHue coneil. [laccuBHoe u akTUB-
HOE€ MOCTYIUIEHUE. DTabl MOCTYIUIEHUS COJICH.

0,5

Tema 4. ®usnonorust KopHeBol cucremsl. KopHeBas cucrema, ee
¢byukuun. KopeHb kKak oprad mpeBpalleHUus MUTATCIbHBIX Be-
niecTB. Kopenbkak oprad cuHTe3a crenu(puyecKux BEIIECTB, B
ToM ynciie puroropmonoB. KopHeBasi cucrema Kak opraH IorJjio-
HIeHUss MUHepanbHbIX BemlecTB. MccnenoBanus J{.A. Cabununa u
N.N. KonocoBa 1no noriomeHuto cojieid. Posib OTAENbHBIX 30H KOP-
HS B IIOIVIOIICHUU COJIEH.

0,5

Pazgen 7. IlepenBuskeHue NUTATEIbLHBIX BELIECTB B pacre-
HUU BocxoIsmuil TOK MUTATENBHBIX BEIIECTB 110 cTe0ir0. Poib
TpaHCTIUPAIMK B 3TOM Tipoiiecce. TpancnopTHbie OpMBI MUHE-
panbHbIX BewecTB. KpyroBopor MUHEpaIbHBIX 371EMEHTOB B pac-
TEeHUH (PEYyTUITU3ALINS).

Pacripenenenne MuHEpaIbHBIX JIIEMEHTOB B pacTeHUH. OcoOeH-
HOCTH MEPEIBUKEHNS ACCUMUIIIATOB IO pacTeHut0. TpaHncnopt-
HbIe (HOPMBI OPTraHUYECKUX BEIECTB.

0,5

Paspnen 8. PocT u pasBuTHe pacTeHHi

Tema 1. 'opmonb!l pacteHuit (GUTOrOPMOHBI) KaK OCHOBHBIE pe-
TYJIATOPBI TpoIecca pocta U pa3Butus. OOIIHMe MpeaCcTaBICHU
0 ropMoHax. ['OpMOHBI KUBOTHBIX U pAaCTEHUU (CXOACTBO W pas-
nnaue). Vctopust oTKpbITHS (GUTOTOPMOHOB. OCHOBHBIE TPYIIIIBI
(UTOTOPMOHOB ayKCHHBI, THOOCPEIUTMHBL. OPaCCHHOCTEPOUIBI
(Opaccunsbl), abcun3oBas KHUCIOTA,

3TWIEH. XUMHUUYECKHUM cOCTaB, MyTH OMOCHHTE3a (MeTaboIuecKue
"Busku").

Tema 2. PocT k1€TOK Kak OCHOBa pOoCcTa MHOTOKJIETOYHOTO Op-
ranu3ma. Tpu ¢asbl pocTa KJIETOK, YCIOBHOCTh 3TOTO pasjere-
HUs. OMOpUOHaIbHAs (a3a pocTa KIETOK, (PU3NOJIOTHUECKUE U
CTPYKTypHBIE OCOOCHHOCTH KIIETOK B 3TOH (haze. [lepecTpoiika
SHEPreTUUECKHX MPOIIECCOB MpHUIepexo/ie K AeneHuto. JleneHue
kieTku. Gusnosnorus aeneHus. DTanbl 00pa30BaHUS KIETOYHOM
000JI0YKH Y PaCTCHH.

0,5

Tema 3. JIBuwxxenust pacreHuid. Tponusmel U HacTuu. I'eotpo-

nu3M, GOTOTPOIHU3M, XEMOTpPOIU3M, THAPOTPOIU3M,
turmMotponuszm. doro-

HACTUU, TEPMOHACTUH. TypropHble ABUKEHUSA: CEHCMOHACTHH,

aBToHacTUU. DU3MoOIOrNUYEcKas MPUPOIa POCTOBBIX JBIKE-

HHNH.

0,5

Tema 4. Pa3Butue pacteHuid. PazpuTue pacTeHuil Kak XOJ Kaue-
CTBEHHBIX MU3MECHEHUH 3JIEMEHTOB CTPYKTYpbl. Teopus nukiuye-
cKoro crapeHus u omojoxkenus (uccrnemoBanus H.IT. Kpemko).
MoHOKapIU4YeCcKHe U MOTHKAPIUYECKUE PACTCHHsI. DTalbl pa3BU-
THs pacteHuil. CtapeHue Kak

HEOOXOJUMBIHA 3Tall OHTOreHe3a. DBOJIOLUS MPOJIOJIKUTEIBHO-

0,5




CTH XU3HU.

Pa3nen 9. ®dusnonornyeckne 0CHOBbI YCTOHYHBOCTH pacre-
HUH

Paznuunbie BUABI YCTOWYUBOCTH. Y CJIOBHOCTD MOHSATHS yCTOM-
YUBOCTHU. Y CTOMYMBOCTb KaK IIPU3HAK, 3aJI05KEHHBIN B HACIIE-
CTBeHHOU ocHOBE. [IposiBiIeHNE YCTOMYMBOCTH B 3aBUCUMOCTH OT
ycnoBuid. CriocoOHOCTh pacTeHuit K anantauuu. Hopma peakiuu
pacTeHuii Ha U3MEHEHHUe ycloBui cpeapl. CTpecc Kak Gpu3nomno-

THYCCKOC COCTOAHUC PACTUTCIIBHOT'O
OpraHu3Ma, BBISBBAHHOC He6HaFOHpI/IHTHBIMI/I YCJIOBUSAMM CPEIBI.

0,5

Hroro:

16

32

16

IIpakTn4yeckasi MOAr0OTOBKA

Tema

3ajaHne HA MPAKTHYECKYIO MOAT0-
TOBKY

KOJIN4Y€CTBO YacoB

Tema 1. KiteTka kak OCHOB-

Has CTPYKTypHas u pusno-

JIOTUYECKas €MMHUIIAPACTH-
TEJIBHOTO OpraHu3Ma.

W3yanTh QyHKIIMOHAIEHBIE OCOOEHHOCTH MEM-
OpaH KUBBIX KIETOK.

O3HaKOMHMTBCS C METOJIaMH, TIO3BOJIAIOIIMH
BBISIBUTH COCTOSIHHE

PACTUTCIIbHBIX KJIIETOK C IOMOLIbLIO UX OKpallu-
BaHUsI.

NIPOJIEMOHCTPUPOBATH SBJIEHUE TYpropa Ha
puMepe NOCTYIUICHUS U

BBIXO/Ia BOJIBI B KJIETKAX KOPHEIUIOa MOPKOBH

Tema 2. Boausliii Oananc
pacrenus. Mcnapenne BOIbI
pacTeHUuEeM TPAHCIHPAITHSL.

Heobxoanmo HaliTH 1Ba COCEIHNX 1O KOHIIEH-
Tpamnuu

pacTBopa, B OTHOM U3 KOTOPBIX MOXXHO HaOIII0-
JIaTh €/1Ba 3aMETHBIN YT OJIKOBBIN

wiazmoin3 50 % KIeTok, a B IpyroM — OTCyT-
cTBHE IU1a3Monu3a. [lepBeiii pacTBop OyaeT
THIIEPTOHUYECKIM 10 OTHOLIICHHIO K PaCTBOPY
BHYTPH KJIETOK, a BTOPOI

— FUNOTOHNYECKUM. M30TOHMYECKUM O OTHO-
HICHUIO K PaCTBOPY BHYTPHU KJIETOK
KOHIICHTPALUs

KOTOPOro

KOHIICHTPALUSAMH JIBYX YKa3aHHBIX BBIIIIC Pac-
TBOPOB. OCMOTHYECKHUI TOTEHITHAI 3TOTO
pacTBopa paBeH OCMOTHIECKOMY TOTSHIIAAITY
KIIETOK.

Tema 3. PacturenpHas
KJIETKAa KaK OCMOTHYECKasd
cucrema.

[omyunts «xireTouxy» Tpayde u npoHabIIro-
JaTh SBJICHHE 0CMOCa —

nepeMelIeHHe BOIbl Yepes MOIyIPOHHIIAEMYIO
MeMOpaHy 0 IrpalueHTy OCMOTHYECKOTO T10-
TCHIHAaja.

JoKa3aTb Ha OCHOBaHHUH SIBJICHUM I1J1a3MOJIM3a 1
JIeTIIa3MOJIN3a, 4To

KJIETKa — 3TO OCMOTHYECKasl CHCTEMA.

Tema 4. Xumu3m npoiiecca

¢dorocunTe3a. oTocunTes

KaK COUCTaHHUC CBCTOBBIX N
TEMHOBBIX PEaKIIUH.

CrpykTypHas U QyHKIMOHAIIbHASL OpraHnu3alus
MEepBUYHBIX MPOIECCOB (POTOCHHTE3A.
[IpencraBnerne o GOTOCHHTETUIECKOM €IUHU-
ne. CTpykTypa peakiioHHOro 1eHTpa. Ilpupona
MEPBUYHBIX aKIIENTOPOB M JOHOPOB B PEAKIIH-
onHbIX nieHTpax OCI u @CII. MexaHU3MBbI
peoOpa30BaHMs IEKTPOMATHUTHON SHEPTHHU B
peaKknuOHHbIX neHTpax. [Ipuanuns! ctabunmusa-
MU




COCTOSIHUH C Pa3/IeNeHHBIMHU 3apsIaMH.

Jlokasatp, uTo pacTeHHne Ha cBeTy BeigenseT O2.
Y CcTaHOBUTD, YTO 3€JICHBIC JINCThSI HA CBETY T10-

Tema 5. Dxonorus ¢oro- | oHaor
YIJIEKUCIIBIHN Ta3. 2
CHHTC3A. YCTaHOBHTB, UTO B JIUCTHAX HEKOTOPBIX PacTe-
HUU 1IpU

(doTocuHTe3e 00paszyercs He Kpaxmall, a caxap.

OnpenenuTh HHTEHCUBHOCTD JIBIXaHUS JINCTHEB
pacTeHuit pa3HbIX

9KOJIOTUYECKUX TPYIIIL.

OHapYXUTP AeHicTBHE (DEPMEHTOB: JETHAPOTE- 2
Haszbl,

KaTana3sbl, IEPOKCHAA3BI, yHACTBYIOLIMX B IIPO-
1ecce JAbIXaHMusl.

Tema 6. ' mukonutuyeckuit
My Th JABIXaHUS.

[T03HAKOMUTBCS € IPOCTHIM U IOCTYITHBIM CII0-
coboM orpeaeneHust

HI/lTpaTOB B paCTI/lTeHbHOM cmpbe nu I'paMOTHO
OLIEHUTD UX KOJIUYECTBO. 2
OMpPENIeIUTh OOIIYI0 U PAad0UyI0 aJcOpOUPyIO-
IIYIO TOBEPXHOCTh

KOPHEBO# CHCTEMBI.

Tema 7. [TocTynnenue nura-
TCIIbHBIX BCIICCTB.

IIpocneauts 3amUTHOE AEHCTBUE caxapo3bl HA
MPOTOILIACTHI

KJIETOK MPY JICHCTBUY TIOHWXEHHBIX TEMIIepa-
TYp.

BBIIBUTH 3aIIUTHOE AEHCTBHE caxapo3bl Ha Oel-

Tema 8. DU3HOIOTHIECKIE KM TIPOTOIUIA3MBI TP OTPHULIATEIBHBIX TEMIIEpa-

OCHOBBI YCTOMYMBOCTH pacTe- pax . 2
o YCTAaHOBUTH TEMIIEPATYPHBIN ITOPOT ITOBPEKIC-
HHUHA HHS HKUBBIX KJIETOK
JINCTHEB PACTEHUM pa3HBIX AIKOJIOTUYECKUX
rpynn

OIPEAC/IUTD BIIMSIHUC 3aCOJICHHS HAa PACTCHUS
Pa3HbIX SKOJOT'MYCCKUX

TpyII.

4. Y4EBHO-METOJMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM
PABOTBIOBYYAIOIIIUXCA

Kon
Tema nns ca- ®opmbl  ca- Metonnue-
N3yyaemblie BO . dopma oTUeT-
MOCTOSITEIILHO- MOCTOSITENIBHOH | CcKoOe obec-
BOIIPOCHI ya- HOCTH
IO U3y4YEHHUS paboThI NeYeHue
COB
Tema 1. Xumu- | 1. buooprannyec- | 12 camocrosiTenb- | OcHoBHas u  (TectupoBanue
4eCKas U CTPYK- | KHUE COCAUHECHHUS HOE HcCIe10- JIOTIOJIHU-
TypHasl OpraHu- | pacTeHUi BaHUE TeNbHasl JIU-
3alus pacTh- TEpaTypa,
TEJIBHOI0 Opra- pecypcsl
HH3Ma HNurtepHer




Tema 2. Ilpu- 1. Bmmsnaue 3aco- | 12 camoctositennb- | OcHoBHast 1 (TecTupoBanue
CHOCOOJIEHHE U | JIEHUS Ha POCT U HOE HCCTIe10- JIOTIOJIHU-
YCTOMYHUBOCTH pa3BUTHE PACTCHU BaHUE TEJIbHAs JIN-
pacTeHuit 2. Bnusnwue Tsoke- TepaTypa,
JBIX METAJUIOB Ha pecypcsl Un-
POCT U pa3BUTHE TEPHET
pacTeHui
Tema 3. doto- 1. Opranuza- 12 camocrosiTenb- |OcHoBHas U (T'ectupoBanue
CHHTE3 U OTOCUHTETHU- HOE UCCIIEI0-  |[TONOJHUTENb-
yecKkoroarnmnapara BaHUE Has JIUTepary-
BBICIIETO PACTEHUS pa, pecypchl
2. CseroBas ¢a- HuTepuer
3a oTOCHHTE3a
3. TemHoBas ¢a-
3a OoTOCHHTE3a
4. Dxomnorus ¢o-
TOCUHTE3a
Tema 4. [{pixa- 1. Bnusiaue dax- 12 camocrosTens- |OcHoBHas U (['ectupoBanue
HUE pacTeHUl TOPOB OKpY>Kato- HOE€ UCCJIEN0-  |TOTOJIHUTENb-
1iel cpesl Ha Jbl- BaHUe Has TUTepary-
XaHHe pa, pecypchl
MutepHeT
Tema 5. Box- 1. [locTynuienue 12 pemienue 3ana4 |(OcHOBHast 1 [[ecTupoBaHue
HBIIA PEXUM BOJIbl B PACTUTENb- ITOTIOTHUTEb-
[pacTeHuit HYIO KJIETKY Has TUTepary-
pa, pecypcsl
NuTepHeT
Tema 6. Poct u Dransl pocTa 12 CaMOCTOSI- OcHoBHass 1 (TecTupoBaHue
[pa3BUTHE DUTOrOPMOHBI TENbHOE HC- ITOTIOTHUTEb-
ClIeZIOBaHUE Hasl IUTepary-
pa, pecypcsl
MHTepHEeT
Tema 7. Mune- 3HaueHNE XUMHU- 12 camocCTos- OcHoBHast 1 [TecTupoBaHue
paJIbHOE MUTAHUE | YECKUX IEMEHTOB TEJIBHOE UC- JIOTOJTHU-
[Toctynnenue Be- ClIeIOBaHUE TeNbHasl JIU-
LIECTB TepaTypa,
A3oTHBIN 00MEH pecypcbl
Hutepuer
Hroro: 84

5. ®OH/I OLIEHOYHBIX CPE/ICTB JU/Isi IPOBEJEHWS TEKYLIEH H ITPO-
MEKYTOYHOM ATTECTAIIAA 1O JUCHUTIINHE

5.1. Tlepeyennr KOMIETEHINI ¢ YKAa3aHHEM 3TANOB HX (P)OPMHUPOBAHHUS B MPOIEcce 0CBOEHHS
o0pa3oBaTeJIbHON NMPOrpamMMbI

‘ KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIIN

Oransl GopMUpOBaHUS




OI1K-2. Cioco6eH NpUMEHSATh IPUHIIUIIBI CTPYKTYP- 1. PaboTa Ha y4eOHBIX 3aHATHAX
HO-()YHKIIMOHAJILHOM OpraHu3aluy, UCTI0JIb30BaTh 2. CamocTosTenbHas paboTa
(bU3HOIOTHYECKHE, ITUTOJIOTHICCKIE, OMOXUMHYCCKHE,
Oro(du3rUecKre METOIbl aHaTN3a JJIsl OLICHKH U KOp-
[PEKLIMU COCTOSTHUS JKUBBIX 0ObEKTOB U MOHUTOPUHTA
Cpebl UX OOUTaHUSI.

OI1K-8. CiocobeH ucnoib30BaTh METOIBI cOopa, 00- 1. Pabota Ha yueOHBIX 3aHITHSIIX
pabOTKH, CUCTEMAaTH3aLMU U NIPEICTABICHUS I10JIEBOU 2. CamocTosTenbHas padota

1 1abopaTopHOM HH(OPMALIUU, TPUMEHSATH HABBIKU
[paboTHI C COBPEMEHHBIM 000PYI0BaHHEM, AHATU3UPO-
BaTh MOJyYEHHBIC PE3yILTATHI.

5.2. Onucanue nokaszarejeil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMH HA Pa3JIMYHbIX
Tanaxux GopMHPOBAHMSA, ONMCAHME LIKAJ OLlEHUBAHUSA



Orre- Ypo Oram dop- Onucanwne Kpurepun [xaira
HUBae- | BEHb MHUPOBa- MoKa3areseu OIICHUBA- OLICHU-
MBIC chopmu- HUS HUS BaHUs
KOMIIe- | pOBaHHO-
TEHIMH | CTH
OIIK-2 | ITopo- 1. PaGora Ha 3uamo Joxma, I11xana ore-
TOBBIN y4eOHBIX 0COOCHHOCTH CTPYKTYPHON M | mpe3eHTa- |HUBAHMs
BaHATUAX XUMHYECKOH OpraHM3aluM | [y, TeECT |IOKIaJaa
2. CaMOCTOSITeIb- | PACTUTEIBHOTO OPraHU3Ma; [[Ixana one-
Hast paboTta (U3UOTOTHUECKUE U XUMUYEC- HUBaHHS
CKME OCHOBBI  pealu3aliu Mpe3eHTa-
KU3HCHHBIX (DYHKIIUH pacTH- 108207
TEJNBHOTO Opranu3Ma (GpoTo- [I1xana ome-
CHHTE3, JIbIXaHUe, POCT, Pa3- HUBaHHS
BUTHE U JP.); recTa
TEOPETUYECKHE OCHOBBI MH-
HEPaNbHOTO THUTAaHUS pacTe-
HUH; (U3HOJIOTHUECKYIO POJIb
MaKpOH MUKPOIJIEMEHTOB;
Ymemo
COTOCTABIISITh  OCOOEHHOCTH
CTPOCHUS PaCTHTEIBHOTO Op-
raHu3Ma C ero (QPyHKIHSIMU;
NPUMEHITh  TEOPETHYECCKHE
3HAHUS [IPH BBITTOJIHEHUU U
UHTEPIPETALNHN PE3yJIbTATOB
71a060paTOPHBIX UCCIIEIOBAHUI
(GyHKIMA pacTUTETHHOTO Op-
TaHU3Ma;
IIpo- 1. Pabota Ha 3uamo Tect [IIkana owe-
JIBUHY- YICOHBIX OpUHIUIB] QyHKIHMOHUpPOBa- | Pedepar  [HuBaHus
TBIN BaHSATHUSIX HUSl PEryJsaTOpHBIX cucteM | KoH- recra
2. CaMocTos- PaCTUTENBHOTO OPraHU3Ma; TposnbHasa  [[IIkana ome-
TenbHas paboTa ¢u3HoIOTHUECKHE  OCHOBHI | paboTa HUBaHHS
ycToiunBocTu pacteHuil K | [Ipaktude- pedepara
BO3EHUCTBUIO HEOIaronpusar- | ckas mon- [[IIkamna ore-
HBIX (DAKTOPOB OKpYXKAloOIIel | rOTOBKa  [HHUBAaHUS
Cpelbl; KOHTPOJIb-
NyTU pa3BUTUS KHU3HENe- HO1 pabOTHI
ATEIIEHOCTH PACTEHUH | WX [Ikana ore-
(GYHKIIMOHATBHYIO TUBEPTCH- HUBaHHS
IO B XOJI€ SBOJIIOLINH; CO- MpaKTuYe-
BPEMEHHBIE METOIbI U3YUCHUS CKOM TIOJIrO-
PaCTUTEIBHBIX O0OBEKTOB H TOBKHU

METOAMKY BBIITOJHEHHS J1a00-
paTOPHBIX HCCIIeIOBAaHU I
10 U3yUYEHHIO (PyHKIIMOHUPO-
BaHUs PACTUTEIBHOIO Opra-
HU3Ma;

Ymemo

OPUMEHATh  TEOPETUYECKUE
3HaHUS U IPAKTUYECKUE yMe-




HUS TIpU pa3pabOTKe NMPUEMOB
HOJIMBA PAaCTEHUI U BHECEHUs
MUHEPAJIBHBIX YI00pEHMI;
ONpeneNiATh IO  BHEIIHUM
NpU3HAKaM CHMITTOMBI MUHE-
paJbHOTO TOJIOIAHUS pacTe-
HUH;

yMeeT aHaJlu3upoBaTh CBSI3H
(U3HMOIOTMYECKOTO COCTOSIHMS
o0BeKTa C (akTopaMu OKpPY-
JKaroIIEn Cpebl

Brnaoemw

TEPMUHOJIOTHEH, OCHOBHBIMHU
MOHSTHSMH,  3aKOHOMEPHO-
CTAMU;

- cucTeMoi 3HaHWiA 00 oc-
HOBHBIX TIpoOsieMax (hu3nomio-
TUU PACTECHUN;

- HaBBIKaMU INOMCKa UHPOP-
Maud O  OMOJIOTMYECKHUX
00BEKTaX B pa3iM4yHBIX HC-
TOYHHMKaX (y4eOHBIX TeKCTaxX

CIIpaBOYHHKAX, Hay4-
HONIOITYJIAPHBIX H3JaHUAX,
KOMITBIOTCPHBIX bazax

JNaHHBIX,pecypcax MHTep-
HETa) U KpUTHUYECKH €€ OLie-
HUBATh.

OIIK-8

[Topo-
TOBBIH

1. Pabora Ha
y4eOHBIX
3aHSATHIX

2. CamocTos-
TenpHas paboTa

3namo

OCOOEHHOCTH CTPYKTYPHOU U
XUMHYECKOU Oprasu3aluu
PACTUTENILHOTO OPraHU3Ma;
buU3nOIOTHYECKUE U XUMUYe-
CKH€ OCHOBBI peaju3aluu
YKU3HEHHBIX QYHKIUI pacTH-
TeILHOTO opranusma ((oro-
CUHTE3, IbIXaHue, pOCT, pas-
BUTHE U JP.);

Ymemo

COTIOCTABIISITh  OCOOEHHOCTH
CTPOEHHS PACTUTEIHLHOTO Op-
raHu3Ma c ero (pyHKIHSIMH;
NPUMCHATh  TCOPCTHUYCCKUE
3HAHUS TIPH BBITTOJIHEHUU U
UHTEPIIPETAIINH PE3YIHTATOB
1a060paTOPHBIX UCCIETOBAHHIMA
(GyHKIMA pacTUTEIHHOTO Op-
TaHW3Ma;

Joknan,
Mpe3eHTa-

LM, TECT

I1Ixamna ore-
HUBaHMS
Imokaaa
[IIkama ore-
HUBaHMS
Mpe3eHTa-
110504

[IIkama ore-
HUBaHMS
TecTa




IIpo-
JIBUHY-
TBIHN

1. PaGora Ha
y4eOHBIX
3aHATHIX

2. CamocTos-
TenpHas pabora

3nams:
OCHOBHEIE TIPUHITAIIBL
o0paboTku  1HQPOBOM  HH-

dopMmaruu; craguu npuMeHe-
HUSL CTaTHCTUYECKHUX  METO
JIOB, TEOpUsI IPUMEHEHUS pa3-
JUYHBIX CTATUCTUYECKUX Me-
TOAOB Il 0OpabOTKH WH-

dbopmarum.
Ymemy:
CaMOCTOSITENIbHO

ucC
H0JIb30BATh COBpPEMEHHBIE
KOMITBIOTEpPHbIE  TEXHOJIOTHU

pu 00pabOTKE U CTAaTUCTHYE-
CKOM aHaJIn3e UHPOpPMAaLIUY;
aHAJIM3UPOBATh JaHHBIE CBOEH
HHWP ¢ moMompio cTaTUCTH-
YECKUX METOJOB.

Braoems:

METOJIaMU OLICHKH
pENpPe3eHTAaTUBHOCTH MaTepH-
aima, oObeMa BBIOOPOK TIpH
MPOBEJICHUH KOJIMYECTBEHHBIX
HCCIICIOBAaHNM, CTaTHUCTHUYE-
CKUMH METOJaMH CPaBHEHHS
MOJTyYEHHBIX TaHHBIX U
OTIpeIeTICHNUsT 3aKOHOMEPHO-
CTEl.

Tect
Pedepar
Kon-
TpOJIbHAs
pabota
IIpakTnye-
cKas Moji-
rOTOBKa

[IIkama ore-
HUBaHMS
TecTa
[IIxamna ore-
HUBaHUS
pedepara
[IIkama ore-
HUBaHMS
KOHTPOJIb-
HOI pabOTHI
[IIkama ore-
HUBaHUS
MpaKkTHye-
CKOU IOATO-
TOBKH




IIkana oneHUBaHUS MPAKTUYECKON MOATOTOBKHU

Kpurepuu onienuBaHus

bamner

JlaGopaTopHbie paOOThI BHITIOTHEHBI MTOJTHOCTHIO M 0€3 CYIIECTBEHHBIX
OIIMOOK, MPaBMIIbHO O(hopMIIeHBI B paboueil TeTpaau

10

JlaGopaTopHbie pabOTHI BBINOIHEHBI YacTU4HO (40%80%) 11bo ¢ He-
OOJILIITUMHU HAPYIICHUSIMHA METOJIUKHUBBITIONHEHUS U oopMmieHus: pado-
Thl B paboueil TeTpaau Uil paboThl BHIIOJHEHBI HE BOBPEMSI, & B HHIH-
BUIyJIBHOM TOPSAKE BCIEACTBUE MX MPOIYyCKa MO yBa-

KHUTEITHHBIM TPUIHMHAM

JlaGopaTopHbie pabOTHI BHINOJIHEHB MeHee ueM Ha 40%uian conepKuT
rpyObIe OITUOKH

Brinonnens! e JMHAYHBIE pa6OTLI

[\

PaboTel He BhITIOIHEHA

[IIxajna oneHUBaHUSA NOKJIa4A

Kputepuu onienuBanus

bamner

Pab6ota BemonHeHa moHocThIO (cB. 80%) 1 6€3 CyIIeCTBeHHBIX
OIMO0K

10

Pa6ora BemonneHa yactiuaHo (40%-80%) wiu ¢ HeOONbIIUMU
OIIMOKaMU

PaGora BeimonHeHa MeHee ueM Ha 40% WU COIEPKUT
rpyOble OIIHOKH

Pabora He BeImOIHEHA

MaxkcumMansrHO€e KonyecTBo 0amios — 10.

HIxaja oueHMBaHus NPe3eHTALUN

YpoBeHb Kpurepuu oueHnBanus
OLCHNBAaHUA

basner

Brinoinenue

N CYIIECTBEHHBIX OMIMOOK
MYJTbTHMEIHHHON

Pa6ora BeinosHeHa nmonHocThio (cB. 80%) u 6e3

10

Mpe3eHTAUH
HEOONBIIMMHU ONTUOKAMA

Pabota Beimonuena yactuano (40%-80%) v ¢

JEPKUT rpyOble OLINOKU

Pa0ota BrinoniHena menee ueM Ha 40% wnu co-

PaGora He BBINOJIHEHA

MaxkcumMansrHOe KouyecTBo 0amios — 10.

Illkaa oneHUBaHNSI KOHTPOJbHBIX padoT

YpoBeHb Kputepun onieHnBanus
OLIEHUBaHUS

bamner

CYIIECTBEHHBIX OIMMOOK

PaGora BeinosiHeHa moaHocThio (cB. 80%) u 6e3

10

Brinonnenue Pabota Beimonuena yactuano (40%-80%) v ¢

JIHEBHHKA HAOJIIO/1e- HeOOJIBIINMHU ONTUOKAMHA




HUU Pa6ota BeImonHeHa MeHee uyeM Ha 40% uiu conep-
KHT TpyObIe OIIMOKU

Pabora He BBIIOJIHEHA

MaxkcumManbHOEe KoJimuecTBo 0asios — 10.

[MIxana oneHUBAaHHUA TECTA

Kputepun onieHnBanus banbl
0—20% npaBHJIbHBIX OTBETOB OLICHUBAETCS KAK «HEYIOBIETBOPUTEIHHOY 2
30-50% — «yZAOBIETBOPUTEIHLHO 3-5
60—-80% — «xopo1io» 6-8
80—-100% — «oTan4HO» 9-10

HIxana ouennBanus pegepara

Kputepun onieHuBaHus Bbabl

COJIep’KaHNEe COOTBETCTBYIOT ITOCTABJICHHBIM IIEJIM U 3a/a4aM, U3JI0XkKe-
HUE MaTepuaia OTINYAeTCS JJOTUYHOCTHIO U CMBICIIOBOM 3aBEpIIEHHO-
CThIO, CTYJICHT MOKa3aJl BJIAJICHUE MAaTEpUAIIOM, YMEHHUE YETKO, apry- 8-10
MEHTHUPOBAHO U KOPPEKTHO OTBEYaThb Ha IOCTaBJICHHBIE BOIPOCHI,
OTCTauBaTh COOCTBEHHYIO TOUKY 3pEHUS

coJiepKaHUe HEJJOCTATOYHO MOJHO COOTBETCTBYET IOCTAaBJIEHHBIM LEIU U
3aJadaM HCCIEeI0BaHMsA, padoTa BBIIOJHEHA HAa HEJOCTAaTOYHO IIUPOKOH
UCTOYHUKOBOW 0a3e M He YUMTHIBAECT HOBEHIINE JOCTHKEHUS JIOTONEIHH,
U3JI0’)KEHUE MaTepuaia HOCUT MPEUMYILECTBEHHO OMMCATEIbHBIA XapakTep,
CTYJEHT TOKa3aj J0CTaTOYHO YBEPEHHOE BIAJCHHE MaTepHajioM, OJHa-
KO HEJOCTaTOYHOE YMEHHE YETKO, apryMEHTHPOBAaHO MU KOPPEKTHO OT-
BEYaTh Ha MOCTABJIEHHBIE BOMPOCHI M OTCTaUBATh COOCTBEHHYIO TOUKY 3pe-
HUS

CoJiepKaHUe HE OTPakaeT OCOOEHHOCTH MPOOJIEMaTUKU M30paHHON TEMBI;
coJepkKaHue PabOThl HE MOJHOCTBIO COOTBETCTBYET IOCTaBJIIEHHBIM 3aja-
YyaM, UCTOUYHUKOBas 0a3a sBiseTcs (parMeHTApHOM U He MO3BOJISET Kaye-
CTBEHHO PELIUTh BCE MOCTaBJICHHBIE B paboTe 3a1a4uu, paboTa HE yUYUThIBa- 2-4
€T HOBEWIINE TOCTHKEHUS UCTOpUOrpaduu TeMbl, CTYIEHT MOKa3all HeyBe-
PEHHOE BIIaJICHUE MaTepUaoM, HEYMEHHE OTCTaHBaTh COOCTBEHHYIO MO3HU-
IIMIO ¥ OTBEYATh HA BOMPOCHI

paboTa HE UMEET JIOTHYHOW CTPYKTYPBI, COJACPKAHHE PadOThIl B OCHOBHOM
HE COOTBETCTBYET TeMe, HCTOYHUKOBAsi 0a3a UCCIICIOBaHMS SBJISICTCS HEIO-
CTATOYHOMW ISl pelIeHUs] TOCTaBJICHHBIX 3a/lad, CTYICHT IOKa3al HeyBe- 0-1
PEHHOE BIIQJICHUE MaTepHajoM, HeyMeHHe (HOpMyIUpOBaTh COOCTBEHHYIO
TIO3HIINIO

5.3. TunoBble KOHTPOJIbLHbIE 33/IaHUS UM HHbIE MATEPHAJIbI, HE00X0AUMbIe 1JIsl
OLCHKM3HAHUI, YMEHHU, HABBIKOB U (WJIN) ONBITA IEATEJIbHOCTH, XaPAKTEPHU3YI0-
LIMX ITANbl (POPMUPOBAHMA KOMIIETEHIIUI B Mpolecce 0CBOeHNs 00pa3oBaTeIbHOM
MPOrpaMMblI

3aiaHus NPAKTHYECKOH MOATOTOBKHU

1. u3y4uuTh PyHKIHMOHATIBHBIE OCOOCHHOCTH MEMOPAH >KUBBIX KJIETOK.
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20.

21.

22.

O3HAaKOMHUTBCA € METOJaMH, IMO3BOJIAIOIIUMUA BBIABUTH COCTOAHUC PAaCTUTCIIb-
HBIX KJIETOK C TIOMOIIBIO MX OKpAIlIUBaHUS.

IIPOJIEMOHCTPHUPOBATH SBJICHUE TYpropa Ha IIpUMepe IOCTYIUIEHUS U BBIX0Ja
BOJIbI B KJIETKaX KOPHEII0/1a MOPKOBU

HU3YYUTH NPOHULIAECMOCTD KIICTOYHBIX MCM6paH IJId XJIopyuaa HaTpuAa 1 KapGa-
MU/,

OMpPCACIINTb OTHOCUTCIIbHYIO AKTUBHOCTH BOJbI B JIMCTBAX paCTeHI/Iﬁ
HaOJI0AaTh 32 YCThMUHBIMU JIBUKEHUSMU B BOJIE U B PaCTBOPE IIMLEPUHA.
MOJTyYUTh «KJIETOUKy» TpayOe u npoHaOiroaaTh sBJIEHHE OCMOca — IepeMe-
IIEHUE BOJIbI Yepe3 MOTyNPOHUIIAeMYI0 MEMOpaHy 10 rpaMeHTy OCMOTHYE-
CKOT'O TTOTEHITHAIA.

JI0Ka3aTh HA OCHOBAHMM SIBJICHUH IJIa3MOJIN3a U JETIa3MOJIN3a, YTO KIeTKa —
3TO OCMOTHYECKAsk CUCTEMA.

O3HAKOMUTbBCS C METO/IaMU SKCTPAKIIMYA MUTMEHTOB U ¢ UX XUMUYECKUMU
CBOMCTBaMH.

03HAaKOMUTbCA ¢ MeTo1oM Kpayca, mosrydnTh pacTBOpbI KAPOTHHA U KCAHTO-
¢buna.

. ICCJIEI0BATh ONITUYECKHUE CBOMCTBA IUTMEHTOB JIUCTA.
12.
13.
14.

Jl0Ka3aTh, YTO pacTeHUE Ha CBETY BbiaenseT O2.

Y CTaHOBHTD, YTO 3€JICHBIC JIMCThsI HA CBETY MOMJIOIIAIOT YIJICKUCIIBIH Ta3.
YCTaHOBHTH, YTO B JINCThIX HEKOTOPHIX pacTEHUH MpH (OTOCHHTE3E 00pa3yeT-
csl HE Kpaxmall, a caxap.

OMpCACINTG UHTCHCUBHOCTD JAbIXaHUA JIUCTHCB paCTeHI/Iﬁ PAa3HBIX 5KOJIOTrNYC-
CKHUX TPYIIIL

OOHAPYXUTH IEHCTBUE EPMEHTOB: JICTHAPOTEHA3bI, KaTala3bl, IEPOKCH A3k,
YUYaCTBYIOLIHUX B IMPOIIECCE TBIXAHUS.

MMO3HAKOMHUTHCA € IPOCTBIM U JOCTYITHBIM CHOCOGOM OnpeaACJICHHUA HUTPATOB B
pPacTUTEIILHOM CBIPhE U TPAMOTHO OIEHHUTh UX KOJIMYECTBO.

OTIPEACTUTH OOIIYIO U PabouyI0 aJICOPOUPYIOIIYIO TOBEPXHOCTH KOPHEBOM CH-
CTEMBI.

IIPOCJICUTD 3aLUTHOE AEUCTBUE CaXapo3bl Ha IMPOTOILIACTHI KJIETOK IIPU IEH-
CTBHH IOHW)KCHHBIX TEMIIEPATYD.

BBISIBUTD 3aLIMTHOE JCHCTBUE caxapo3bl Ha OENKK MPOTOIUIA3MBbI IIPH OTPHIIA-
TEJIBHBIX TeMIIEpaTypax

YCTQHOBUTB TEMIIEPATyPHBIN IIOPOT IMOBPEKIACHUS KUBBIX KIIETOK JIUCTHEB
pacTeHuil pa3HbIX SKOJIOTUICCKHUX TPYIIIT

OIIPCACIIUTL BIIMAHUC 3aCOJICHUS HA PAaCTCHHUA PA3HBIX 3KOJOTMYCCKUX T'PYTIIL.

IIpumepHbIe TeMBbI pepepaToB

AJTaniTHUBHBIC PEAKIINN PACTCHUI HAa BO3JICHCTBUE CTPECCOBBIX (DAKTOPOB.

Bnusinue 3acosnieHus Ha poCT U pa3BUTHE PACTECHUM.

BnusiHue TspKEIbIX METAIUIOB Ha POCT U pa3BUTHE PaCTEHUM.

['opMoHanbHas peryssius pocTa U pa3BUTHUSL PACTCHUI.

Binsinue ypoBHS MUHEPaJIIBHOTO MUTAHUSI HA POCT U Pa3BUTHUE PACTECHUI.
Opranuzanus pOTOCHHTETUUECKOTO arnapaTa BbICIINX PaCTCHUH.
CgetoBas ¢aza porocuHTe3a.

TemHuoBas (a3a ¢porocunresa.

Oxonorust OoTOCHHTE3A.

Bnusinue ¢pakTopoB OKpysKaroLIel cpeibl Ha JTbIXaHue.



IIpumepHbIE TeMBI JOKJIAI0B
AnanTuBHBIE peakMK PACTEHUI Ha BO3EHCTBUE CTPECCOBBIX (PaKTOPOB.
BiistHue 3acoiieHHs Ha pOCT U Pa3BUTHE PACTECHUM.
BiusiHue TspKEIBbIX METAIUIOB Ha POCT U pa3BUTHE PACTEHUM.
['opMoHanbHas perysinus pocTa U pa3BUTUS PACTCHUM.
BnusiHue ypoBHsI MUHEpaAJIBHOTO MUTAHUS HA POCT U pa3BUTHUE PACTEHUIA.
Opranuzanus pOTOCHHTETUYECKOT0 alnapaTa BEICIINX PACTCHUH.
CaeroBas ¢aza poTocuHTE3A.
TemuoBas (aza ¢poTocunTesa.
Okonorust GoTOCHHTE3A.
0. Bousinue (hakTOpoB OKPYIKAIOIIEH Cpebl Ha JbIXaHHUE.

e SR BRI i

IIpumepHbIe TEMbI IPpe3eHTALMI
1. AnanTHBHBIE peaKIIMU PACTEHUI Ha BO3/IEHCTBHE CTPECCOBBIX (DAKTOPOB.
2. BnusiHue 3aconeHus Ha pOCT U pa3BUTUE PACTEHUI.
3. BousiHue TsKeNbIX METAIOB Ha POCT M Pa3BUTHUE PACTEHUM.
4. 'opMoHanbHast peryisiiiys pocTa U pa3BUTHUS PACTECHHIA.
5. BiusiHME ypOBHSI MMHEPAJIBHOIO TMTAHUS HA POCT U Pa3BUTHE PACTCHUMN.
6. Opranmsanus (GOTOCHHTETHYECKOTO anmapara BhICIINX PaCTCHHUH.
7. CsetoBas dasa poTocunresa.
8. TemuoBas ¢aza gorocuHTe3a.
9. Okonorus GoTocuHTE3A.
10. Biiusiare gpakTopoB OKpY KaroOIIEH Cpeibl Ha TBIXaHHE.

IIpumepHbIe 3aJaHUSI KOHTPOJbHOM PadoThI

1. Okonorus porocuHTe3a. CBETOMOOMBBIE U TEHEBBIHOCINBLIE pacTeHus. Oc-
HOBHbIE YepThlafantauu K cBeTy. CyTouHblil X011 (poTOCHHTE3A.

2. H>xHUI KOHLIEBOM JBUraTellb BOMHOIO TOKAa. MeXaHU3M KOpHe-

Boro aasiyieHus.3.IIporonHslii Mexanu3m oopazoBanus ATD B mu-

TOXOHJPHSX U XJIOPOIUIACTAX.

4.0c00EHHOCTH CTPOCHUS KIETOYHOM 000JI0UKH, U3MEHEHHE €€ CBOWCTB B MIPOIECCE PO-
cTa pactshxeHueMm, poias MYK.

1. Kocmuueckas ponb ¢poToCHHTE3A.

2.0Oco0eHHOCTH CTPOEHUS KJIETOYHOW 000JI0uKH, ee cBoWcTBa. [loTeHnuman nasie-
HUS, U3MEHEHHE MOTEHIMalla JIaBICHUsI B 3aBUCMOCTH OT HACBHIIIEHHOCTH KJIETKU BO-
nou. [1na3zmonn3 u uuToppus.

3. @oronpixaHue, ero (huznoIo-

ruyeckas poib. 4. Tumel aBuxke-

HUS Y pacTE€HU, MEXaHU3M.

IIpumepHbIe TeCTOBBIC 3aJaHUS
Tema: CTpoeHME U XUMUYECKUI COCTaB PACTUTEIBHOMN KIETKN

1. Kunerounas memOpana oOpa3oBaHa 2) miazMaieMMma

3) cpenuHHas IJIACTUHKA
1) Oenkamu u yrieBojaMu

2) nunuaamu u GesnKkamu 7. COBOKYITHOCTb ITPOTOILIIACTOB BCEX
3) HYKJIEMHOBBIMH KUCJIOTAMHU U OeTKaMu KJIETOK, O'paHMYEHHBIX MEMOPaHO

2. B pocTte KIeTo4HOM CTeHKH TPUHUMa- 1) anorutact



1)
2)
3)

)
2)
3)

1)
2)
3)

)]
2)
3)

€T yJacTue

anmapat [ osboxu
SHJIOTIIA3MATUYECKUI PETUKYITYM
MHUKPOTPYOOUKH

Kakue opranouabl pacTuTeIbHON
KJIETKH SIBJISIFOTCS IIOJYyaBTOHOMHBIMU

MHTOXOHPHH, XJIOPOTUIACTHI
A7p0, pubOCOMBI, anmapaTt [ oybKu
MHTOXOH/PHH, armapar [ oibkn

W3 vero ¢popMHUpyIOTCS TUIACTHIBI

IMPOIIaCTUAbI
AMHUIJIOIIIIACThI
WHUIIKMAJIBHBIC YaCTHUIIbI

JIHK B pacTuTeNnbHOM KIIETKE pacmo-
J1araercs B

nuToIuiasMa 1 aapo

IO, TJIACTU/bI, MUTOXOHIPUU
anmapart ['oyb1xu, pudocoMbl

6. MeMOpaHa, okpy>Karoliasi BAKyOJIb

1) ToHOTUTAaCT
OnpoOKoBeHNE KIETOUHBIX CTEHOK BBI3BAaHO HAKOIUICHUEM BMAaTPHUKCE

11.

)
2)
3)
12.

1
2)
3)

13.
)
2)
3)

14.
D
2)
3)

15.
D

cybepuHa
JINTHUHA
BOCKa

Tonomnact obpazyercs u3

1a3MaaeMMBbl
9H/I0IUIa3MATHUECKOI0 PETUKYIyMa
JIU30COM

2)
3)

1)

3)

1)

3)

10.

1)
2)
3)

CUMIUIACT
MEePUILIACT

BripocTbl BHyTpeHHEH MEMOpPaHBbI
XJIOPOIUIACTa HA3BIBAKOTCS

KPHUCTHI
I'paHbl
JaMeJlIb

BonbIie Bcero B cocraBe nepBUYHON
KJIETOYHOM CTCHKH

LIEITIOI03BI

IICKTUHOBLIX BCIICCTB
TEMHUIICIUIIOI03bI

ITo mepe yToueHns KIETOYHOU CTEH-
KM OHa TepsieT

TypPrOpHOE JaBICHUE
CIOCOOHOCTH K POCTY
MPOMYCKHYIO CIIOCOOHOCTh

CpCI[I/I BCIICCTB paCTHTCHBHOﬁ KJIETKHOO0IbIIAs YaCTh MMPUHAMJICKUT

BOJIE
yTJIeBOJIaM
MUHEPATBHBIM COJISIM

Tpancnopt caxapo3sl M0 (prrosMe 3aMeIIeTCs IPH HEJOCTaTKe

KaJIBIHS
KaJTus
asora

Knerounsle 000109ku OCJIIM3HAIOTCAIIPU HEAOCTATKE

dbocdopa



2)
3)

16.

1)
2)
3)

17.

1)
2)
3)

18.

22.

1)
2)
3)

23.

1)
2)

Maraus
KaJIBIIHS

Pacrenns ne MOTYT HUCIIOJIb30BATh HUTPATHI B KAYECCTBC UCTOYHUKA a30TaIllpyu HEAO-
CTaTKe

)Kenesa
IIMHKA
Maprasia

Haubonb1iee conepxanne BOIbl XapaKTEPHO [T

COYHBLIX ITIJIOJ0B
MOJIOABIX KOPHEH
MOJIOJBIX JINCTHEB

[ToporoBoe cosepkaHue BOJABI B TKaHAX OOJbIIE BCETO Yy

Kcepo(uToB
Me30(hUTOB
TUTPOUTOB

. Boz[a, CBs3aHHAA C MOHAMH 1 HU3KOMOJICKYJIAPHBIMU COCIUHCHUAMUA, HA3bI-

BacTCsAa

cBoOOHAA BOIA
OCMOTHYECKHU CBSI3aHHASI
KOJIJIOUTHO-CBSI3aHHAS

. B xierouHoit crenke npeobiiaiaet

cBOoOOHAA BOIA
OCMOTHYECKAs BOJA
KOJUIOUIHO-CBSI3aHHAS BOJIA

. B coctaB xnopoduia Bxoaur

Mar"uu
MapraHeilt
K00aIbT

Maruuin

MOJICP)KUBACT CTPYKTYPY prOOCcOM
CHMDKAET BS3KOCTh [IUTOILIA3MBI
MOBBIIIACT BSI3KOCTh [[UTOILIA3MbI

HononHu-
TEJILHBIN
MMUTMEHTBO-
JIopociiei

xJiopoduit a
XJOpOUILIT B
xsopou ¢



24. K murmedtam
KJIETOYHOI'O COKa
OTHOCSITCA

1) KapOoTHHOMBI
2) aHTOIIMAHBI
3) OUTOXPOMBI

25. CaMBIM CHIIb-
HBIM OHOJI0-
THYECKUM
BOCCTaHOBH-
TEJIEM SIBJISIET-
cs

1) deppenokcun
2) dutoxpom
3) uuroxpom

26. BemectBa, pery-
JIUPYIOLINE KU3-
HEJESITeIbHOCTD
pacTeHui

1) ¢ukoOUIIMHBI

2) XJOpOQUILIBI
3) duTroropMoHsI

IIpuMepHbIe BONMPOCHI K IK3aMEHY

l. buonornyeckas poas Boasl. @opmel BOJbI B KJI€TKe. Pacnipenenenue Boabl B pacre-
HUMU.

2. [TocTtynnenne Boabl B paCTUTENBHYIO KIETKY. XUMHUYECKUH noTeHuan. Ocmoc

U OCMOTHYECKHUH ITOTCHIIHMAI.

3. Kierka — ocmotnueckas cucrema. I[lorennnan nasnenus. MaTpu4uHbIA TOTEH-

nuan. Mi3MeHeHne 0CMOTHYECKHX MOKa3aTelled IpU Mepexoe KIETKH U3 COCTOSHUS
IJ1a3MOJIN3a K Typropy.

4. Bopanslit 6anaHc pacTeHuid. DTanbl TpaHCIUpalUKi. 3HaYE€HUE NCTIaPEHUS] BOJBI.
5. MexaHu3M yCTbUYHBIX ABUKEHUM. Y CIIOBHS, BIUAIOIINAE HA TPAHCIIUPALUIO.

5.4. MeToanyeckue MaTepuaJibl, ONpe/e/asiiolue NpoieIypbl OlleHUBAHUSA 3HAHMIA,
YMEHUIi,HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YIOIIHNX 3Tanbl (HOPMHUPO-
BAaHHUA KOMIIEeTEHIINI
OcBoeHHUE TUCIHUTLIAHBI MPEAYCMATPUBACT CIIeIyIoNTie (OPMBI TEKYIIET0 KOHTPOJIST: KOHTPOJIBHYIO
paboty, noKiIaj, Mpe3eHTalus, TECTUPOBaHHE ,pedepar H MPaKTUIECKYIO MOATOTOBKY.
Tpe6OBaHI/I${ K O(I)OpMJ'ICHI/IIO 1 BBIIIOJHCHUIO BCEX MPEAYCMOTPCHHBIX KPUTCPUCB OLICHMBAHUA
n (I)OpM OTYCTHOCTH OTPAKCHBI B METOANYCCKHUX PCKOMCHAAIIUAX.

MakcuManbHOE KOJTHUYECTBO 0aIOB, KOTOPOE MOXKET HA0paTh 00yJaroIuiics B TCUCHHUE Ce-
MecTpa 3a pazIudHbie BUABI paboT — 70 Gamios.

MakcuManbHasi cymma 0aJljIoB, KOTOPBIE MOKET TOIYYUTh CTYJEHT Ha dk3aMeHe— 30 Oamios

®DopMoii MPOMEKYTOUHOH aTTECTAIUH SIBISIETCS SK3aMeH. DK3aMeH MPOXOAHT B (hopme yCT-



HOro cobecenoBaHus 1Mo IK3aMEHALIMOHHBIM OMJIETAM.

IIkaJ/1a oneHUBaHHUA PK3aMeHa

Kpurepun oueHuBaHusI Banabl

OOyuJatomuiicss 0OHapYy>KUBAECT BEICOKUN YPOBEHB OBJIAJICHHS TEOPHEH 30
BOIPOCA, 3HAHUE TEPMHUHOJIOTHH, YMEHHUE JJABATh ONPEICIICHHS TIOHITUSM,

3HaHHE ePCOHAINH, CONPSHKCHHBIX C TEOPETUUECKHM BOIIPOCOM,

VMeHHe NPOUILTIOCTPUPOBATH SBJICHHE MPAKTHYECKUMHU IPUMEPAMHU, J1aeT
TIOJTHBIC OTBETHI HA BOMPOCHI C IPUBEJICHUEM ITPUMEPOB W/HIIH MOSCHEHUH.

OOyuaronuiicst HEAOCTATOYHO MOJTHO OCBEIIACT TCOPSTHUSCKUN BOIIPOC, 24
oTIpesieIIeHUs TatoTCs 0€3 COOCTBEHHBIX O0BSICHEHUH U JIOTIOJIHCHUH, OTBETHI Ha
BOIIPOCHI NTOJIHBIE C IPUBEACHUEM IPUMEPOB

OOyuatomuiics oOHapy>KMBAaeT HEJIOCTATOYHO TIIIyOOKOE MOHMMAaHHUE Teo- 15
peruyeckoro Bompoca, OnpeneneHus Aal0TCs ¢ HEKOTOPBIMH HETOYHOCTSIMH,
JTAETOTBETHI TOJIBKO HA 3JIEMEHTAPHBIE BOIPOCHI, YUCIIO IPUMEPOB OIPaHUYEHO

OOyuatomuiicss 0OOHapy>KUBaeT HE3HAHHE OCHOBHBIX TMIOHATHIA U OTIpeiese- 0
HUI1, HE yMeeT AenaTh BbIBO/IbI, IOKA3bIBAET KpaiiHe cilaboe 3HaHue Mpo-
I'PaMMHOI'0 MaTepHuaa.

Hrorosas mkajia oueHMBaHHUS Pe3yJIbTATOB OCBOCHHS AUCUMILIMHBI
HroroBas oreHka Mo AUCHUILIMHE BBICTABIIACTCS IO MPUBEICHHON HIDKE mikane. [Ipu BeICTaBiIeHUH
WUTOTOBOM OIEHKH IMPEToaBaTelieM YIUTHIBACTCS pad0Ta B TEYEHHE BCETO CPOKA OCBOCHHS AMCIUIUIMHEL, a
TakKe 0auThl Ha IPOMEKYTOYHOH aTTeCTallny.

bannibl, mony4yeHHble CTyJeHTOM 1o TekyiieMmy | OneHka no TpaJulMOHHON CUCTEME
KOHTPOJIIO U IPOMEKYTOYHOM aTTeCTallUuU
81 —-100 OTJIMYHO
61 - 80 XOPOIIIO
41 - 60 YIOBJIETBOPUTEILHOU
0-40 HEYIOBJIETBOPUTEIHHO

6. YYHEBHO-METOANYECKOE U PECYPCHOE OBECIIEYEHUE JUCIHUIIJIMHBbI
6.1. OcHoBHasi IMTEpaTypa:

1. JKoxoma, E.B. boranuka: yueObnoe mocobue s By3oB/ E.B.Joxoga,
H. B. CknspeBckas. — 2-e uza. — Mocksa : FOpaiit, 2023. — 221 ¢. — TekcT : 3JIeKTpoH-
Heiid. — URL: https://www.urait.ru/bcode/513846

2. Ky3snenos, B. B. ®wusunonorus pacrenuii B 2 T.: yueOHuKk 1 By3oB / B. B. Ky3nenos,
I'. A. ImutpueBa. — 4-e usa. — Mocksa : FOpaint, 2023. — Tekcer : anexTpoHHbId. — URL:
https://www.urait.ru/bcode/510730

3. https://www.urait.ru/bcode/512414

4. Casuna, O.B. buoxumus pactenuii : yued. mocodue asst By30B. - 2-€ u3fl. - M. : FOpaiir,
2020. - 227¢. — TekcT: HENOCPEACTBEHHBII

6.2. lonostHUTeIbHAS JIUTEpaTypa:
1. buoxuMmus pacTeHW: BTOPUYHBIH OOMEH : yd4eOHOE MOcoOHWe JUIsi BY30B/ TOJ pel.

I'. I'. bopucoBoii. — Mocksa : FOpait, 2022. — 128 ¢. — Tekcr : snektponnsiii. — URL:
https://www.urait.ru/bcode/494106
2. BeperennukoB, A. B. ®usnosnorus pactenuii : yaeOHUK a5 By30B. — MockBa : Akaje-

muyeckuii  mpoekt, 2020. — 480 c¢. — Tekcr : oanexrponnelii. — URL:



https://www.iprbookshop.ru/110106.html
3. Upanumes, B. B. ®usnonorus ycTOWYMBOCTH PaCTECHUH : y4eOHO-METOIUIECKOE TOCO-
6ue / B. B. UBanumes, H. H. XKykoB. — Tymna : Tynabckuii rocynapcTBeHHBIN Megaroruye-

ckuii ynusepcurer umenu JI.H. Toncroro, 2021. — 78 c. — Teker : anexkrponHbiil. — URL:
https://www.iprbookshop.ru/119701.html

4.  KomkwuH, E. W. Dxonornyeckast Gu3HOIOTHS CENTbCKOXO3IMCTBEHHBIX KYJIBTYp : yueOHOE
nocobue / Komkun E. U. , I'yceitnoB I'. I'. - Mocksa : PI'-Ilpecc, 2020. - 576 c. - Tekcer :
anextpoHHbId. - URL : https://www.studentlibrary.ru/book/ISBN9785998808418.html

5. JIaGopatopHbie paboTHI 1O (HPU3UOJIOTHH pacTeHHI: cOOpHUK J1ab.padoT / Kimumaues JI.A.,
cocT. - M. : MI'OVY, 2018. - 76¢. — TekcT: HenocpeACTBEHHbBIN

6. Ilandpwmioa, O. ®. Pusnonorus pacTeHUd € OCHOBAMH MHMKpPOOMOJIOTHHM : YUEOHHK U
npaktukyM s By3oB/ O. @. [landunosa, H. B. IlunemukoBa. — 2-¢ u3n. — Mocksa :
IOpaiir, 2023. — 183 c. — Teker : AIIEKTPOHHBIN. — URL:
https://www.urait.ru/bcode/509813

7. ®wusunonorus pacteHul : yaeOHo-MeTomudeckoe mocodue / mox pen. . C. Kuceneroit. —

ExarepunOypr : U3marensctBo Ypanbckoro yausepcuteta, 2018. — 120 c. — Tekcer : anek-
tponHbld. — URL: https://www.iprbookshop.ru/106541.html

6.3. Pecypchbl nH(GOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHeT»
http://www.nkj.ru — xypnan «Hayka u >Ku3Hb»

http://www.hij.ru — xxypHan «Xumus u xxu3ap — XXI Bex»

http://biblioclub.ru — yauBepcuteTckas OubiImoTeKa

ONLINE http://fizrast.ru onnaitn-sHnukioneaus «dusmo-

Jorus pacteHui» http://www.rusplant.ru — xypran «Du-

3MOJIOTHUS] PACTCHUI

7. METOAUYECKHUE YKA3AHMUS 11O OCBOEHMIO JUCHUIIJIMHBI
1. Meronnueckne peKOMEHIAIMH [0 OPTaHU3alUN CaMOCTOSITEIbHOIN paboThl 00yYaromuXxcs

8. HH®OPMAIIMOHHBLIE TEXHOJIOI'MM IJISA OCYIIECTBJIEHUSI OBPA30OBA-
TEJBbHOI'O MPOLECCA ITIO JMCIHUITVIMHE

JInleH3MoHHOEe MPOrpaMMHoOe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopManHOHHBIE CIPABOYHbIEC CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynbrantlLimrocy

IIpodeccuonaibubie 6a3bl JAHHBIX:

fgosvo.ru - IMopran dDenepalibHBIX TOCYJIAPCTBEHHBIX 00PAa30BATEIBHBIX CTAHIAPTOB BBICIIETO
o0OpasoBaHwus

pravo.gov.ru - OQuImansHeIi HHTEPHET-NOPTAN IPABOBON MHGOPMAITUU

www.edu.ru - ®enepanpHbiil moptan Poccuiickoe oOpa3zoBaHue

CBo0ogHO pacnpocTpaHsemMoe NPOrpaMMHOe odecnedeHHe, B TOM YHC/I€ OTEYeCTBEHHOIO
NPOU3BOJACTBA



OMC IIneep (s Bocipon3BeIeHHUS DIEKTPOHHBIX YUeOHbIX Moyeit)
7-zip
Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

MarepuanbHO-TEXHHUECKOE 00eCTICUeHHE JUCITUTUINHBI BKITIOYAET B CeOsI:
- y4eOHbIC ayJUTOPUU JJIsi TIPOBEICHUS 3aHITHI JICKIIMOHHOTO U CEMHUHAPCKOTO THIIA, KypCOBOTO
MIPOEKTUPOBAHHUS (BBITIOJHEHUSI KYPCOBBIX PaloT), TPYMIIOBBIX U WHAMBHYaJIbHBIX KOHCYJIbTAIIHH,
TEKYIIEro KOHTPOJS U MPOMEXKYTOUHON aTTeCTallli, YKOMILJICKTOBaHHBIE Y4eOHOH MeOelnblo, 10c-
KO, IeMOHCTPaIIMOHHBIM 000py0BaHHEM
- TMIOMEIICHUS JJII CAaMOCTOSITEIIbHON pabOThI, YKOMIICKTOBAaHHBIC YU4eOHOH MeOemblo, IepCOHAIh-
HBIMH KOMITBIOTEpAMU C MOAKIIOYCHUEM K ceTH VHTepHEeT u oOecredeHreM JOoCTyIa K 3JIEKTPOH-
HBIM OMOJIMOTEKaM U B JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEY .



