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AHHOTAIUA

paboueii nmporpammbl yueoHou qucuumuinabl b1.0.19.01 boranuka,
JUTSI TIOATOTOBKY OakanaBpa 1o HarpasiieHuto 35.03.07 TexHonorus npou3BoCTBa U

nepepadoTKU CeIbCKOXO03UCTBEHHON MPOAYKIIMHU, HAITPABICHHOCTH:
be3onacHOCTh U KaueCTBO CEIbCKOXO3SUCTBEHHOTO ChIDbS U MMDOIOBOILCTBUS.
XpaHeHHE U TEXHOJIOTUs MPOIYKTOB IJIOI00BOILIEBOJICTBA U DACTEHUEBO/ICTBA,
[lepepaboTka MpOyKIIUU KUBOTHOBOJICTBA

Ienbio ocBOCHNS AUCHUILIUHBI «bOTaHNKa» SBIAETCS OCBOCHUE CTYACHTaMU
TEOPETUYECKUX U MPAKTUUECKUX 3HAHUI B 00JaCTH IUTOJIOTUH, TUCTOJIOIMH, aHATO-
MUH, MOPGOJIOTHUH, CUCTEMATUKH, Teorpa(uu U SKOJIOTHH PACTCHUI U MPUOOpETeHHE
YMEHUH U HABBIKOB B 00J1acT OOTaHUKH, 17151 ocBoeHust komnereHuui OIIOIT BO no
HarpasieHuo noArotoBku 35.03.07 TexHosorus NpOU3BOACTBA U IEpepabOTKH
CEIBCKOXO3SIMCTBEHHOM MPOYKIIHH.

B pe3ynbraTe ocBOEHUS y4eOHON AMCIUILIMHBI OOyYaromuecs: OJIKHbI 3HATh
CrpoeHre pacTUTEIBHOIO OpraHM3Ma Ha OPraHHOM, TKAHEBOM M KIETOYHOM YpOB-
Hsx. Mopdonornueckre 0COOEHHOCTH BEr€TaTUBHBIX U T€HEPATHUBHBIX OPraHOB pac-
TeHni. COBPEMEHHYIO CUCTEMY PACTUTEIIBHOIO MUPA, €€ OCHOBHBIE TAKCOHBI, IIUKJIBI
pa3BUTHS PAaCTEHUI pa3HBIX CHUCTEMAaTH4eCKUX rpymi. ['pynnbl pacteHuil (3xomMop-
¢bI) 10 OTHOLICHHUIO K (pakTOpam BHEUIHEN cpeabl. OCHOBHBIE OOTaHUYECKUE TEPMHU-
HBI U ITOHATHS.

MecTO AMCHUIUIMHBI B Y4e0HOM IIaHe: TMCIUILUIMHA «bOoTaHNKa) BKIIFOUEHA
B 00s3aTeNIbHYI0 4acTh y4eOHOro IUIaHa IO HalpaBieHHI0 noArotoBku 35.03.07
TexHonorus Npou3BOACTBA U NEPEPAOOTKH CEIbCKOX03AMCTBEHHOM MPOTYKIIHH.

TpeGoBanus K pe3yJbTaTaM OCBOCHHMS JMCUMILUIMHBI: B PE3YJIbTATE OCBOE-
HUs (hopMUpYyeETCs CIAeAYIONIasi KOMIETEHIIMS:

OIIK-1. CnocoOeH pemaTh TUMOBBIE 3a7a4l TPOPECCHOHAIBHONU AESITENIbHOCTA Ha
OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MAaT€MAaTHYECKUX, €CTECTBEHHOHAYYHbIX U
oO1enpopecCuoHaNnbHbIX AUCHUIUIMH C NPUMEHEHUEM HWH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

KomMnereHnnus BKIro4aeT 3 WHAUKATOpA:

OIIK-1.1. JleMoHCTpHUpyeT 3HAHWE OCHOBHBIX 3aKOHOB MAaTEMaTUYECKUX U €CTe-

CTBEHHBIX HayK, HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HEOOXOIUMBIX

JUISL pEeIIeHUs] TUIIOBBIX 3a/1a4 MPO(PECCUOHATBHON AESITENbHOCTH.

OIIK-1.2. Ucnionb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTeMaTUUYECKHUX U €CTECTBEHHBIX

HayK, UH(QOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM NIJs pelieHusl CTaHIapT-

HBIX 3a/1a4 T€XHOJIOTUU MPOMU3BOJCTBA U MEPepadOTKU CENbCKOXO03IWCTBEHHOU MPO-

JTYKIHUU.

OIIK-1.3. [IpumeHnsetr nHGOpMaMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B pelie-

HUU TUNOBBIX 3a/1a4 MpOo(ecCUOHATBLHOMN 1eITeIbHOCTH.

KpaTtkoe cogep:kanue IMCUMILVIMHBI: TUcIMIUIMHA «boTanuka» coctout us 4
pasnenos:

1. Hutosorusa u rucronorusi. M3yyaroTcs: cTpoeHUe, BUAOM3MEHEHUS, KIIaCCH-
¢ukanny U GYHKIIMN PACTUTENBHBIX KJIETOK U TKAaHEW: OpraHell, KIETOYHON CTeHKH,



COCTaB, JIOKaJU3alMI0 B KIETKaX, TKAHIX U OpraHax pacTeHWH 3alacHbIX MUTATENb-
HBIX BEUIECTB.

2. Anatomusi U MOpPQOJIOTHSI CEMEHHBIX pacTeHuid. M3yuarloTcs: cTpoeHue, Bu-
JIOM3MEHEHUS U (PYHKIIMU BEreTaTUBHBIC U T€HEPATUBHBIEC OPTraHbl PACTEHUMN: KOPHSI,
nobera, IIBETKOB, CEMSH U IJ10/10B. Pa3MHOKeHHE U BOCITPOU3BEICHUE PACTCHUM.

3. Cucremaruka pacteHuil. M3ydaroTcsi: MpoUCXOXKIAECHUE U KIACCHU(PUKALUU
HU3IIUX W BBICHIUX PACTCHUN, OCOOCHHOCTH CTPOCHHS U (DHIIOTEHETHYECKHUE CBS3H,
reorpadudecKoe pacpoCTPaHCHHE, TTIaBHEHUIITHE TTOPSIIKK U CEMENCTBA, BaXKHEHITTHE
MPEJACTABUTEINN, XO3IMCTBEHHOE 3HAUEHUE BBICIIINX PACTECHUM.

4. T'eorpadus u sxonorus pacrenuit. Jlaercs npeacrasienue o paope u pacTu-
TEILHOCTH, pa3jesiaX 3KOJOTMU PACTeHUH (ayTIKOJOTHUSI, SUAIKOIOTHUSI, AEMIKOJIO-
THUsl, CHHIKOJIOTHS), )KH3HEHHBIX (pOpMax pacTeHUi, KaK Pe3yibTaTe MX MPUCIOCO0-
JICHUS K a0MOTHYECKUM DKOJIOTHIECKUM (HaKTOpaM.

N3ydeHne TeopeTUYecKOW 4acTh AUCUUILIMHBI BKIIFOYAET NMPAKTHUYECKUE 3aHS-
THSI, HA KOTOPBIX CTYJICHTHI OBJIaJICBAIOT HABBIKAMU U METOJMKAMH aHATOMUYECKOTO,
MOP(OIOTUYECKOT0, TAKCOHOMHYECKOTO UCCIIeIOBAHUM, 3HAKOMSITCS C MPECTaBUTE-
JSIMH Pa3HbIX CHUCTEMATUYECKUX TPYIN PACTEHUM, a TAKKE IMOCTOSHHO MPOBOJMTCS
OLICHKA 3HAHWI, YMEHHUI U HABBIKOB C MOMOIIbIO TECTOBBIX 3aJJaHUIi, U OIpOcCa.

O6mas Tpy10éMKOCTh AucHUILIMHGBL: 108 yacoB (3 3aueTHBIC eUHUIIBI).
[IpomMexyTOUHBIN KOHTPOJIb: 3a4€T B 1 cemecTpe.

1. Ileau ocBOeHMSI TUCHUILIHHBI

esab10 ocBOeHUSI TUCUUILIMHBI «BOTaHNKA) ABJISIETCS OCBOCHHE CTYJICHTaAMU
TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUM B 00JaCTH IIUTOJIOTUHU, TUCTOJIOTUH, aHATO-
MUHU, MOP(OJIOTUH, CUCTEMATUKH, T'eorpa(uu 1 3KOJIOTHH PACTEHUN U MPUOOpETEHHE
YMEHUM ¥ HABBIKOB B 00J1acTu 00TaHUKH, i1 ocBoeHus kommnetreHuid OTIOIT BO o
HarpaBieHuto noArotoBku 35.03.07 TexHosorus NpPOU3BOJACTBA U IepepabOTKH
CEJIbCKOXO03SIMCTBEHHOU MPOAYKIIUH.

B pesynbTaTe ocBoeHUs y4eOHOU AUCIUIUIMHBI 00yJaronIuecs: JOKHBI 3HATH
CTPOECHHUE PACTUTEIBLHOTO OPTraHU3Ma Ha OPraHHOM, TKAaHEBOM U KJIETOYHOM YPOBHSIX.
Mopdonornueckne 0COOEHHOCTH BET€TAaTUBHBIX U TCHEPATUBHBIX OPTraHOB pacTe-
Huid. COBPEMEHHYIO CUCTEMY PACTUTEIBHOTO MHUpPA, €€ OCHOBHBIE TAKCOHBI, IIHKJIBI
pPa3BUTHS PACTEHUM pa3HBIX CHCTEMAaTHUeCKuX rpynm. ['pymnmbl pacteHuid (3KoMop-
¢b1) 110 OTHOIIEHUIO K (hakTOpaM BHEIIHEH cpeabl. OCHOBHBIE 0OTAaHUYECKUE TEPMHU-
HBI U TIOHSITHS.

Takxe cTyaeHTaM HE0OXOAUMO OCBOUTH COBPEMEHHBIEC IU(PPOBBIE PECYPCHI U
TEXHOJIOTUH, 0€3 KOTOPBIX HEBO3MOXHA paboTa COBPEMEHHOrO CHEIUaNINCTa B JaH-
HOU cepe. DTo oHJalH-0a3bl TAHHBIX MO COCYIUCTHIM PACTCHUSIM, BUICOXOCTUHTH C
oOy4YaronMMHu BUJEOMaTEpUaIaMy, OHJIAMH-PECYpPChl UIsl COBMECTHOW YAaJeHHOU
paboThl, MOOUJTbHBIC TIPUIIOKEHUS JJIsI OTIPEICTICHUS PAaCTCHUM.

2. MecTo IMCHUIJIMHBI B Y4e0HOM mpoiiecce

Jlucunmuinaa "boraHuka" BKJIIOUEHA B 00S3aTENIBHBIM NEPEUYCHBb JTUCIUILINH
y4eOHOTO TJIaHa 00s3aTeIbHON YacTH.

Hucrummaa "boranuka" peammu3yercss B COOTBETCTBHHM C TPEOOBaHHSIMU
®I'OC, OIIOIT BO u Yueb6noro miana mo HanpasiaeHuto 35.03.07 Texunonorus mpo-
M3BOJICTBA U MTEPEPaOOTKU CETHLCKOXO03IHCTBEHHON TTPOTYKITHH.



HuctuminHa «boTraHukay sBIsIeTCSl OCHOBOIOJIArarolen sk U3y4yeHus clie-
JTYIOIIUX TUCHUTIINH:

1 xkypc 2 cemectp: Pusnonorus u OMOXUMHUS PACTEHUM;

2 kypc: PactenneBoicTBO;

3 kypc: TexHonorust XpaHeHus MPOIYKIIMHA PaCTEHUEBOJICTBA, TE€XHOJIOTHS TIe-
pepaboTKK MPOIYKIIMHU PacTeHUEBOACTBA, HayduHble OCHOBBI MepepadOTKU MPOIyK-
MU TUIOJIOBOJICTBA M OBOILEBOJCTBA, HayuHble OCHOBBI MEpepabOTKU MPOTYKIIUH
pPacTEeHUEBO/ICTBA.

Oco0eHHOCThIO Yy4eOHOro mpolecca nmo aucuuiuinHe «boranukay, sBiseTcs
TO, YTO Ha MPOTSHKEHHH BCEro Kypca CTYAEHT MMEET JIeJI0 C TEOPETHUUECKUMH U
MPAKTUYECKUMH MaTepuajgamMu, 0a3upyoImHUMICS Ha MaTepuaiax MPeIbIIyInX 3a-
HSATHW, C PACTUTEIHHBIMA OOBEKTAMU WJIM B BUAC MHUKPONIPENApaToB (BPEMEHHBIX
WM TIOCTOSIHHBIX ), WJIM B BUJIE TePOAPHBIX U CBEXECOOpPaHHBIX 00pa3ioB. M3yueHune
ITUX OOBEKTOB BO3MOKHO TOJIBKO C HCIOJIB30BAHUEM COBPEMEHHBIX ONTHYECKUX
CPEACTB — MUKPOCKOIIOB, MOJI PYKOBOJCTBOM IPEIIOJABATEIIS.

[Ipomyck 3aHsATHS, KOTJIa MCHOJB3YIOTCS BPEMEHHBbIE MUKpOIpENnapaThl WUIU
(CKUBBIE» OOBEKTHI, MOXKET MPUBECTH K OCJIOKHEHHUSAM C YCBOCHHEM Marepuaia, T.K.
UX MPUMEHEHHUE HOCUT CE30HHBIN Xapakrep.

Pabouast nporpamma nucuMIUIMHbl «boTaHKKay ISl HHBAJIMJOB U JIUI] C OTpa-
HUYEHHBIMH BO3MOKHOCTSIMHU 3JJ0pPOBbs pa3padaTbiBaeTCs MHAUBUIYAIBHO C YYETOM
0COOEHHOCTEW NCUXO(PHU3NYECKOTO PaA3BUTHUS, WHIUBUIYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUA 3/I0POBBSI TAKUX OOYHAIOIIUXCS.

3. IlepeyeHns MIIAHNUPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHUILUIUHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTATaAMH 0CBOEHHS 00pa30BaTeIbHOM
NPorpaMMblI

N3yyenue naHHOW y4ueOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
0OyJaroNIMXcsi KOMIETSHITNH, MPEICTaBICHHBIX B Tabyumiie 1.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

3amaqu npodec-
CHUOHAJIbHOM
JIeITEIIbHOCTH
Ha OCHOBE 3Ha-
HUHM OCHOBHBIX
3aKOHOB €CTe-
CTBEHHBIX HAYK
C IPUMEHEHUEM
MH(pOpMaINOH-
HO-
KOMMYHUKAIU-
OHHBIX TEXHO-
JIOTHH.

3HAHUE OCHOBHBIX
3aKOHOB MaTeMa-
THUYCCKUX U eCTe-
CTBEHHBIX HAYK,
UHPOPMAITMOHHO-
KOMMYHHKAIU-
OHHBIX TEXHOJIO-
TUH, HeOOXOaH-
MBIX JIJISl peliie-
HHUS TUIIOBBIX 3a-
nad npodeccuo-
HaJILHOU Jes-

ypoBHsiX. COBPEMEHHYIO CUCTEMY
pacTUTETHLHOTO MUPA, €€ OCHOBHBIE
TaKCOHBI, ITUKJIBI PA3BUTHS pACTCHUH
pa3HbIX CUCTEMATUYECKUX TPYII.
['pynmsl pacTenuii (3KoMopdsl) 1Mo
OTHOUICHUIO K (paKTOpaM BHEIIHEH
cpenpl. OCHOBHBIE OOTaHUYECKHE
TE€PMUHBI U TIOHATHS.

Bo3MOXHOCTH U pecypChl JIEKTPOH-
HBIX clipaBoyHbIX 0a3 PTAY-MCXA,
[MHCXBb, ®nopa u dayna, elibrary,
Google Akagemusi, BeO-caiiToB

BOCIIPUHUMATh, 00001IaTh U Be-
pubuIupoBaTh 6OTAHUYECKYIO
uHpopmanuto. [Iposectu rpa-
MOTHBIN MOP(OIOTUYECKUH aHa-
JIM3 PACTUTEIBHOTO OPTaHU3Ma.
[To cOBOKYMHOCTH MPU3HAKOB
BETCTATUBHBIX U TCHEPATHBHBIX
OpPraHOB PacTeHUS OMPEIEIUTh
€r0 MECTO B CHCTEME PaCTUTEIb-
Horo mupa. [To ocobeHHOCTIM
BHYTPEHHETO M BHEIIHETO CTPOE-
HUS PACTEHUS! yCTAaHOBUTH €T0

No Kon Conepxanue 7 (T B pe3ynbrare n3ydyeHus yueOHONH AUCHUILUIMHBI 00Y4arOIUecs JOKHBL:
" | KoMIe- | KOMIICTCHIIUA p o
n/n < KOMIIETEHIIHH 3HATh yMETh BJIAJICTh
TeHIMH | (WK €€ 4acTH)
1. |OIK-1 |[Cnocoben pe- | OIIK-1.1. Crtpoenue pactutenbHOro opranusma |HaxonuTs npu nomomu noucko- |Mertogamu MUKpO- U
IaTh TUIIOBBIE | JIEMOHCTpUpPYET |HA OPraHHOM, TKAHEBOM M KJIETOYHOM |BBIX CUCTEM, aHAJIU3UPOBATb, MaKkpoMop(OJIOrHueCcKo-

TO aHAJIN3a PACTHTEIb-
HOro opranusma. HaBbi-
KaMH WHTEPHET-TIONCKA,
aHaJlM3a U HHTEpIIpeTa-
A OOTAaHWYECKOUN UH-
dhopmaruu, He0OX0 U~
MOMH I peuIeHus 3a1a4y
MPAKTUYECKON JIesATEeNb-

HOCTH.

TEIbHOCTH Plantarium, ipni.org. Botanicus.org, |3xomopdy. OnpenenuTs CTpyk-
noptana Researchgate Typy (¢uTOLEHO3a U PUTONOMY-
JSIUY.
OIIK-1.2. Mopdonoruueckue ocooeHnocTu Be- |I[lo coBokymHOCTH MOpdonoru- | MeToankoii onpenerne-

Ucnonp3yert 3Ha-
HUSI OCHOBHBIX
3aKOHOB MaTeMa-
TUYECKUX U ecTe-
CTBEHHBIX HayK,
UH(POPMAIMOHHO-
KOMMYHHKAIU-
OHHBIX TEXHOJIO-
TUW 7151 pEIIECHUS
CTaHJIApPTHBIX 3a-

TE€TAaTUBHBIX U T€HEPATUBHBIX OPraHOB
pacteHuii. MecTo pacTeHUM B CUCTe-
Me pacTuTesnbHOro mupa. Ilpunan-
JIEKHOCTb PACTEHUs K OIPEACIICHHON
HKOJIOTUYECKOM TPYyIIE MO OTHOIIIE-
HUIO K BaKHEHIIUM (pakTopaMm BHeIl-
HEW cpelibl.

OcCHOBHBIE METOBI ONIPEACICHUS
pacTeHHH ITPY IMOMOIIY HTEPHET-
pecypcoB ¥ MOOMIIBHBIX MPHIIOKEHHH

YECKHX MPU3HAKOB BETETATHBHBIX
Y TeHepaTHBHBIX OPIaHOB Pa3v-
4aTh PacTeHHS HA BHIOBOM H
COpPTOBOM ypOBHsIX. [IpaBmiibHO
OMKCHIBATh MOP(OJIOTUYECKUE
0COOEHHOCTH PAaCTEHUH U CTPYK-
Typy ¢urtoreno3oB. Mcnonb3o-
BaTh 3T 3HAHUS JJIS PEIICHUS
CTaHJAPTHBIX 3a7a4 TEXHOJIOIHH
IIPOM3BOJICTBA U MEPEPabOTKU

HHUS paCTEHUU JIJIs pe-
HIEHUSI CTAaHJAPTHBIX
3a7a4 TEXHOJIOTUH MPO-
W3BOJICTBA U TIepepadboT-
KH CENbCKOXO3IUCTBEH-
HOU MPOAYKIIUH.
Metonukoi npencras-
JIEHUS TaHHBIX MPH T10-
Mot Google-
npe3eHTanui, Power-




Jla4 TeXHOJOTUHI
MIPOU3BOJICTBA U
nepepadoTKu
CebCKOXO035M-
CTBEHHOM TIpo-
JYKIUH

(Inaturalist, PlantNet, PlantSnap, Pic-
tureThis, FlowerChecker, Agrobase,
What’sThisFlower, Plantix u np.)

CENIbCKOXO03IMCTBEHHOM MPOAYK-
1117078

W neHTuduimpoBath pacTeHUs
MIPY IOMOIIA MOOHMITEHBIX TIPH-
JI0’)KEHUH U HHTEPHET-PECYPCOB
(Inaturalist, PlantNet, PlantSnap,
PictureThis, FlowerChecker, Ag-
robase, What’sThisFlower,
Plantix u ap.). OcymecTBasTh
MIOMCK HYXHOU OOTaHMYECKOU
uH(pOpMalLUU U MyOIUKALUN TPH
oMot pecypcos PubMed, Re-
searchgate, elibrary u np. Bepu-
¢unupoBaTh JaTUHCKHUE Ha3Ba-
HUS TAKCOHOB MIPH MTOMOIIH CaiiTa
ipni.org (International Plant
Names Index)

Point.

OIIK-1.3. Ilpu-
MeHsIeT UHPOp-
MaIMOHHO-
KOMMYHHKAIH-
OHHBIE TEXHOJIO-
MM B PEUICHUN
TUTIOBBIX 3a7a4
npodeccuoHa b-
HOH JIeSITENIbHO-
CTH.

CoBpeMeHHbIE HICTOYHHUKH JI0CTOBEP-
HBIX CBEJCHMM 10 LIUTOJIOTUH, aHATO-
MUU, MOP(OJIOTHH, CUCTEMATUKE, PH-
TOLICHOJIOTHH U 9KOJIOTMH PAaCTEHUH.
borannueckue acieKThl Hay4YHbIX UC-
CJIEJOBAaHHUI B COBPEMEHHOM OTEYE-
CTBEHHOU W 3apyOeKHON arpOHOMHUH.
B03MO0XHOCTH U pecypcChl JJIEKTPOH-
HBIX crpaBo4HbIX 0a3 PTAY-MCXA,
[THCXB, ®nopa u dayna, elibrary,
Google Akagemusi, BeO-caliToB
Plantarium, ipni.org. Botanicus.org,
noprana Researchgate, nmpunosxxeHuit
JUIS OTIPENEIICHUS] PACTEHUM.

HaxoauTh, OCMBICTHBATh U aHA-
JTU3UPOBATH HEOOXOTUMYIO HH-
(dopMaruio 0 CTpyKType pacTu-
TEIHHOTO OpraHu3Ma M ero 6uo-
JIOTUYECKUX OCOOCHHOCTSIX.
HaxoauTh mpu moMoIu moucKo-
BBIX CHCTEM, aHATM3UPOBATh,
BOCIIPUHUMATh, 0000IIAaTh U Be-
puduIupoBaTh 6OTAHNYECKYIO
UH(OPMALIHUIO.

I'pamoTHO U 3(pPexTUBHO Hc-
MOJIb30BaTh COOpPaHHYIO HH(DOP-
MAITUIO B TIPAKTHIECKON U HAYd-
HOHU JeATECIbHOCTH.
Hcnonp30BaTh MOOUIIbHBIE TIPH-
JIOKEHUS JIJIsl OTIpEICTICHUS pac-
TEHUH.

HaBpikamu noucka He-
ob6xoanMoii nHpopma-
[IMH, TIO3BOJISIIONIEH pe-
maTh NpoOIeMsl U 3a1a-
YU B COBPEMEHHOM T€O-
PETUYECKON U MPaKTH-
YECKON arpOHOMMH B
0OTaHUYECKOM aCTEeKTe.
Metonukoi npeacTaB-
JIEHUS U BU3yaJU3alluu
JTAHHBIX TTPU TTIOMOIITH
Google-mipe3enTanuii,
Power Point, coBmecT-
HOM paboTsl B Jamboard,
Zoom Hu Jip.




4. CTpyKTYypAa U CoAepKaHUe TUCUHUILINHBI

4.1 PacnpenesieHue TPyA0EMKOCTH JUCHHMILIMHBI IO BUAAM PadoT Mo

ceMecTpam

O6m1ast Tpy0EMKOCTh JUCHMUILUIMHBI COCTaBIACT 3 3au€THble eauHuInl (108 ya-
COB), UX paclpeesieHue 1Mo BuAaM paboT 1 ceMecTpaM MpeICTaBIeHO B TabmuIe 2.

dopma KOHTPOJIA: 3a4€ET.

Tabmuma 2
PacnpenesieHue Tpy10€MKOCTH TMCUMILUIMHBI 10 BHIaM padoT Mo ceMecTpam
TpyroéMkocThb
Bun yueOHo# padoThI B T.4Y. [10 ceMeCcTpam
yac.
Ne 1

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4eOHOMY IUIaHY 108 108
1. KonrakTHas pa6ora: 48,25 48,25
AynutopHas padora 48,25 48,25
8 MOM Hucie:
qexyuu (J1) 16 16
npaxmuyeckue 3anamus (113) 32 32
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,25 0,25
2. CamocTrosiTesabHas padora (CPC) 59,75 59,75
camocmosmenbHoe U3yueHue pazoenos, Camono020mosKa 50,75 50,75
(npopabomka u nosmoperue J1eKYUOHHO20 Mamepuaid u ma-
mepuana y4eOHUK08 U y4eOHbIX NOCOOULL, NOO20MOBKA K NPAK-
MUYeCKUM 3AHAMUAM, K KOHMPOIbHLIM paOOMAaM, KOJLLOKEU)-
Mam u m.o.)
ITonroToBka K 3a4€ty (KOHmMpOb) 9 9
Bun npomMexxyTouyHOT0 KOHTPOJIS: 3auét




4.2 Conep:xxanme TMCHUIIIAHBI

B cooTBeTcTBMM C LENSAMH M 3aJauaMH B CTPYKType Kypca Bblaessitorcs 4
CBSI3aHHBIE JIPYT C IPYrOM YUeOHBIX pa3jelia, IpUBEICHHbIC Ha PUCYHKaX 1 - 5.

JAucouniaunna «bortaHuka» |

Pa3nen 1 «l{uTonorus U rucTOIOTUS

Pa3nea 2 «AHatomust 1 MOP(OJIOTHSI CEMEHHBIX PACTEHUI

Pasznen 3 «CucremaTtka pacTeHUII»

Pa3nen 4 «'eorpadust u 3K0JIOTHS pacTCHUI

Pucynok 1 — Conepxxanue nucuumuimabl «boTaHukay

Paznen 1 — «{uToa0rus U TUCTOIOTHUS»

Tema 1. «PacTurenbHas KieTKa»

Tema 2. «TkaHU BBICIIMX PACTEHUIN

Pucynok 2 — Paznen 1. «LluTonorust 1 TUCTOIOTHUSI»

Pasnen 2 — «AnaTomusi 1 MOP(OJIOTHSI CEMEHHBIX PACTEHUIN» ‘

Tema 3. «BereraTuBHbIE OpraHbI Ce-
MEHHBIX PaCTEHUI»

Tema 4. «Pa3MHOXEHUE U BOCITPOU3BE-
JICHUE pacTeHul. [ eHepaTuBHbBIE OpraHbl
pacTeHui»

Pucynok 3 — Paznen 2. «AHatomMust © MOP(OJIOTHSI CEMEHHBIX PacTEeHUI»

Paznen 3 — «CucremMaruka pacTeHUN» |

Tema 5. «BBeneHne B CHCTEMATHKY.
[HapctBo Pactenusa. Husmue pacre-
HHSD)

Tema 7. «CemeHHble pacTeHus. [ omno-
CEMEHHBIE PACTEHUS»

Tema 6. «Bpiciine ciopoBbI€ pacTe-
HUSD)

Tema 8. «IlokpeITOCEMEHHBIE pacTe-
HUSD

Pucynok 4 — Paznen 3. «CucremaTuka pacTeHUN»

Pa3znen 4 — «I'eorpadus v 5K0JIOTUSI paCTEHU»

I

Tema 9. «['eorpadus pacTeHMII»

Tema 10. «DKOI0TUS pACTCHUI»

Pucynok 5 — Paznen 4. «I'eorpadus 1 5K0JIOTUS paCTEHUI
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TemaTnyeckuil NUIaH y4eOHOW AU CIUTIIMHBI

Ta0Omuma 3

HanmenoBaHue pa3jiesioB U TeM Beero AynuTopHas pabora | BueaynuTopHas
JUCHHUILINH J 113 IIKP padora CP

Bsenenue. botanuka — Hayka O CTPOCHUH U
JKU3HHM PAaCTEHUM, U UX COOOIIECTB 1,25 0,5 0,75
(¢uronenoszon). Pa3nensl 6oTaHuKy.
Pazpnen 1. «lluT0/10THsSI ¥ THCTOJIOTHSD» 19,5 | 3,5 8 8
Tema 1. PacTuTenbHas KJIeTKa. 9,5 1,5 4 4
Tewma 2. TkaHM BBICIIUX pacTEHUM. 10 2 4 4
Paznen 2. «AHaTS)MI/IH 1 MopdoJIoTHSI Ce- 33 5 10 18
MEHHBIX PACTCHUIDY
Tewma 3. ?eFeTaTI/IBHHe OpraHbl CEMEHHBIX 15 ) 5 ]
pacTeHHil.
Tewma 4. PazMHOXeHHE 1 BOCHIPOU3BEACHUE 18 3 5 10
pacreHuii. I eHepaTuBHBIE OpraHbl paCTEHUN
Pasznea 3. «Cucrtemarnka pacTeHU» 42 5 12 25
Tema 5. Brenenue B cucrematuky. LlapcTBo
Pactenus. Huzmue pacteHus. 10 2 2 6
Tema 6. Bricuine criopoBble pacTeHUs.
Tema 7. Cemennsnle pactenus. ['onocemeH- 5 1 ) )
HbIE PACTEHUSI.
Tema 8. IlokppITOCEMEHHbBIE pACTEHHUSI. 27 2 8 17
Pa;:zle.ﬂ 4. «"eorpadus 1 PKOJIOTHUS pacTe- 12 ) 5 8
HUW»
Tewma 9. I'eorpadus pacTeHUH. 6 1 1 4
Tema 10. Dxosorusi pacCTeHU. 6 1 1 4
KonrtakTHas paboTa Ha IPOMENKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 1 cemectp 108 16 32 0,25 59,75
HToro mo gucuunnHe 108 16 32 0,25 59,75

Pa3nea 1. I{uTOI0rHUs1 ¥ THCTOJIOTHS.

Tema 1. PacTurenbHasa KJiIeTKa.

Hctopust m3yuenusi kinetku. OCHOBHBIE OCOOCHHOCTH PACTHTEIBHBIX KIIETOK.
[IpoTommact u ero mpousBoAHble. OpraHesuibl pacTUTENBHOM KiIeTKH. Kierounas
CTeHKa KaK IMpOu3BOJHOE mnpoTtoruiacta. CTpoeHne U XUMHUYecKuil coctaB. Buaous-
MEHEHHS KJIIETOUYHOU CTEHKH (0JIpeBECHEHHE, ONPOOKOBEHUE, KyTHHHU3ALMS, MUHEpPa-
Ju3anus, Ocau3HeHue). BrimroueHus. 3amacHple MUTATENbHBIC BEIIECTBA PACTCHUM,
WX COCTaB, JIOKAJIM3AIIMs B KJIETKE, TKaHAX W OpraHax pacTeHHi. 3aracHbIe BEIeCTBa
kieTku. JKuzHeHHbld Uk U quddepennupoBanue kiaetok. OOydaronue BUaeope-
Cypchl (MUKpOQUIbMBI, aHUMAIIMOHHBIE W Tpoune GmibMbl Ha YouTube.com mis
BU3YyalIM3alMi KJIETOYHBIX MporieccoB, timelapse-Buzaeo). Lludposrie amekTpoHHBIE
mukporpaduu. [Ipunoxenue Cell World on Google Play.

Tema 2. TkaHu BBICIINX PACTEHUI.

[Tonsitue o Tkansx. Tkanu oOpa3oBaTeIbHBIC U TIOCTOSIHHBIE.
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OOpazoBatenbHble TKaHU. [lepBUUHbIE U BTOpUYHBIE MEpUCTEMBbI. Pacnonoxe-
HUE B TEJIE PACTCHUSI: allMKaJIbHbIE, HHTEPKAJISIPHbIE, JIaTepaibHble MepucTeMbI. Pa-
HEBbIE MEPHUCTEMBI.

[TocTosinuble Tkanu. Knaccudukanus nocTosTHHBIX TKaHEH.

[ToxpoBHbie TkaHU. DnubOiemMa. OCOOEHHOCTH CTPOCHMSI KJIETOK B CBSI3H C
dbynkuuen norjomenus. dnuaepma. CTpoeHue u padboTa yCThHUll, UX POJb B ra3000-
MEHe U TpaHcnupauuu. [IokpoBHBIE KOMIUIEKCHI — MepuaepMa U Kopka. YedeBUUKH,
dbopmupoBanue u GyHKITHH.

OCHOBHBIE TKaHU: ACCUMUJISIIMOHHBIE, 3aM1ACAIOIINE H BO3TYXOHOCHBIE.

Mexanndeckue Tkanu. Komeaxnma, ckiepeaxuma. OCOOEHHOCTH CTPOCHHUS.

[IpoBosmue TKaHu U KOMILIEKChl. CTpOEHHE TpaxeaabHbIX 3JIEMEHTOB — Tpa-
xeua, cocyqoB. CUTOBHIHBIE 3JIEMEHTbl — CHUTOBUIHBIE KIETKH W CHTOBHJIHBIE
TpyOKu. IIpoBondiue KoMIiekcbl — KcuiieMa, ¢iiosMa, UX TUCTOJOTUYECKHI Co-
ctaB. [IpoBosmine my4Ku.

BriaenuTenbHble TKaHU.

OOyuaromue BUIEOpecypchl (MUKpOQUIbMBI, aHUMAIIMOHHBIE U Mpoune (Huib-
Mbl Ha BuaeoxoctuHre YouTube.com ans Bu3yanusaluu IMpOLECCOB Pa3BUTHUS U
muddepeHnranuy TKaHew).

Pa3znen 2. AHaroMus 1 MOpQOJIOTHSI CEMEHHBIX PACTEHU.

Tema 3. BereratuBHbIe OpraHbl CEMEHHBIX PACTCHUM.

Kopenp. Makpo- ¥  MHUKPOCKONMYECKOE CTpoeHHE KopHsa. OO0mme
3aKOHOMEPHOCTH cTpoeHusa. DopMupoBaHue 3apo/Iblilia, MPOPOCTKA; Pa3BUTHE KOPHS
u nobera cemeHHoro pacteHus. Kopenb u KopHeBas cucrema. Kiaccudukanus
KOPHEBBIX CHUCTEM I10 MIPOUCXOXKJIECHUIO U CTPOEHUI0. AHatomusi KopHs. [lepBuuHoe
cTpoeHue KopHs. BTtopuunoe ctpoenue kopHs. Creuuanuzanus ¥ mMetamop(osbl
KOpHEM.

[Tober u cucrema moOeroB. IloGer - OCHOBHOW OpraH BBICIIMX PACTEHUH.
Cucrema no6eros. Kinaccudukamust modero. Opransl BTOPOTO NopsKa: cTedenb u
mucths. [louka - 3auaTounsrii moder. Ctpoenue u kinaccudukanusa noyek. Jluer —
OOKOBOIW OpraH, OTXOASAIIMK OT cTeOds M OOJaAArONIMil OTPAaHUYCHHBIM POCTOM,
BBITIOJIHAET (PYHKIMU (HOTOCHHTE3a, Ta3000MeHa U TpaHcnuparuu. CUMIIOAuaIbHOE
¥ MOHOMNOJMAJIbHOE HapacTaHue mnodera. AKPOTOHHOE, ME30TOHHOE M 0a3WTOHHOE
BeTBJIeHHE. OpPTOTPONHbBIE U TJIArMOTPOIHbIe noberu. XKuzneHnHas opma pacTeHU.

Crebenb. Makpo- M MUKpockonmudeckoe ctpoeHue ctebns. Credenb - oOCh
nobera. AHaTOMUYECKOE CTPOEHUE CTEOJsI OJHOJOJBHBIX U JABYJIOJbHBIX PACTEHHI.
Crpoenue cre0asi TPaBSHUCTBIX JIBYJOJIbHBIX pAcCTEHUUH: Iy4yKoBoe (KJEBep),
Hemmy4ykoBoe (JIeH) U nepexoHoe (MmoacoiHeyHuK). CTpoeHue ctedis ABYAO0JbHBIX U
rOJIOCEMEHHBIX JpeBecHbIX pacteHuil. CTpykTypa JapeBecuHbl. Bo3pacTHbie
MU3MEHEHUS IPEBECUHBI U KOPHI (SIpOBast IpeBeCHHA U 3a00JI0OHb).

Jluct. Mopdonorus u anaromus Jmcta. Jlucr. Yactu mucra. Knaccudukarus
JUCTbEB. AHATOMHUYECKOE CTPOCHHE JINCTHEB [IBYJIOJBHBIX M  OJHOJOJIbHBIX
pacTeHuil. 3aBUCUMOCTb CTPOEHUS JIUCTHEB OT IKOJIOTMYECKUX yciaoBuid. Jlucronas.

Metamopdo3sl mobera.
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OO6yuarorue Bumeopecypebl (MUKpodUiIbMBbI, time-lapse, aHMMaIMOHHBIE H
npourie GUIBMBI Ha BHIEOXOCTHHTe YouTube.com i BuU3yanu3amuu MpOIECCOB
pocTa U pa3BUTHSI BET€TATUBHBIX OPTAHOB).

Tema 4. PazMHOXKEHHE U BOCIPOM3BEICHUE PACTEHUI. | €HEpaTUBHBIE OPTaHbI
paCTECHUH.

Tunel pazmMHoxkeHus. PazmHoxeHue Oecronoe u mnojoBoe. BereratuBHoe pas-
MHOKEHHUE Kak ¢popMa Gecriosioro pasMHoxeHus. becronoe pazmuoxenue. Criopore-
He3. PaBHOCTIOpOBBIE M pa3HOCTIOPOBBIE Opranu3mel. [lonoBoe pasmuoxenue. ['ame-
TOreHes3. THIBI MOJ0BOTO MPOLECca: N30raMusl, FeTEpOraMusi, OOTaMHtsi, KOHBIOTALIUS.
CwMmeHa siiepHbIX (a3 U uepeioBaHue TOKOJICHHM B )KU3HEHHOM LIHKIIE.

['enepaTuBHBIE OpPraHbl MOKPHITOCEMEHHBIX PACTECHUU.

[[BeTok. Congerusi. Kiaccuduxanus consernili. CTpoeHne 1BeTKa. AHIPOLEH.
CrtpoeHue THIYMHKH, MUKPOCIIOPOTE€HE3 U MHUKporamerorenes. ['unenei, kimaccudu-
kanus ruHeneeB. Ctpoenue nectuka. CTpoeHHe ceMsi3adaTka v 3apOoJIbIIIEBOTO MEI-
ka. Tunel cemsazadatkoB. Meracnoporese3 U Merarameroreses. J[BomHoOe OIiono-
TBOpEeHHE. AM(PUMHKCHUC - Pa3BUTUE 3apOAbIIIa U CEMSH IOCJE JIBOMHOIO OILIONO-
TBOPEHUS. ATOMHUKCHC - Pa3BUTHE 3apO/bIIIa U CEMSH 0€3 OIUIOJ0TBOPEHUS.

Cewms u ioz. Pa3Butue U CTpOEHHE CEMEHU. DHIOCIEPM. 3apOAbILI, CEMEHHAs
KOXypa, CIENUaJIN3UpOBaHHAas 3aI1acaroIIasl TKaHb.

[Imox. IIpocToi mioa: MOHOKAPIIHBIM, LIEHOKAPIIHBIA W IICEBJIOMOHOKAPITHBIN
runeneil. CoopHseie, min cioxubie wioael. Comnoaue. [lapreHokapnust — oOpa3oBa-
HUE Ha PACTEHUH ILJI0JI0B 0€3 OTIOAOTBOPEHUSI.

MoOuibHbIE TPWIOKEHUS Uil UACHTH(PUKALUM PACTEHUH, OCHOBAHHBIE Ha
ctpoenuu nsetka (What’s That Flower, FlowerChecker).

Paszgea 3. Cucremarrka pacTEHH.

Tema S. Beenenue B cucrematuky. LlapctBo Pacrenusa. Husmmue pacrenusi.

3anaun 1 Metofbl cuctemMaTuku. Mcropus passutus cucremaruku. Knaccudu-
Kaluu (MCKYCCTBEHHbBIE, €CTECTBEHHBIEC, (PMIOr€HETHYECKUE), HOMEHKIaTypa (oc-
HOBHbIE TAKCOHOMUYECKHE KaTeropun), (puioreHeTHkKa.

Anepurie opranusmel. [lapctBo Pacrenus. Huszmume pactenus. OOmias xapakre-
pHUCTHKa. DBOIOIMS Tesa, POTOCUHTETUYECKOTo anmnapara, rmojioBoro mnporecca. Ye-
penoBanue sinepHbIx ¢da3. PacrpoctpaHenue u 3HadeHue Bojopocieid. Knaccuduxka-
LIHASI BOJOPOCIIEH.

Tema 6. Beiciime criopoBble pacTeHHUS.

[Tpoucxoxnenrue u KinaccUpUKalMs CIOPOBBIX pacTeHUH. MecTo B 3BOJIIOLIMU
BbiclINX pacteHuid. Otaensi: [Ipontepupnodutsl, MoxoBunansle, IlcunoroBuaHele,
[InayHoBuaHble, XBomieBuaHbIe, [lamopoTHukoBuaHBIE. OOIIas XapaKTEpPUCTHKA.
Pasmuosxenne. Yepenosanue sipepubix ¢as. 'amerodur u cnopoput. 3HaueHue Cro-
POBBIX PACTCHUM.

Tema 7. Cemennsie pacteHus. ['01oceMeHHbIE PACTEHUS.

[Tpoucxoxnenue, o0Ias XapakTepUCTHKAa M KiacCU(UKALKA TOJIOCEMEHHBIX.
OBOJIIOLIMOHHBIE CBSI3U C BBICIIMMH CIIOPOBBIMU pacTeHUsAMH. buonormdeckue mnpe-
MMYLIECTBA CEMEHHBIX PACTECHUMN.

Tema 8. IlokpbsITOCEMEHHBIE pACTEHUSI.
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OO01asi XapakTepuCTUKa MOKPBITOCEMEHHBIX pacTeHuil. [Ipoucxoxkaenue mo-
KpPBITOCEMEHHBIX pacTeHui. [IpoucxoxieHne nBeTka.

CucreMaTrKa MOKpbBITOCEMEHHBIX pacTeHuil. Kitacchl AByIOJIBHBIX U OJJHOAOJIb-
HbIX pacTeHuil. CpaBHUTENbHAS XapaKTEPUCTHKA.

Knacc JIsynonmbnbie. Knaccudukanus. IToakmacc Marnomuuael. CemeiicTBa
Marunonuessie, JlaBpoBbie, KyBIINHKOBEIE.

[Monknacc Panynkynuasl. Cemeiicta JlrotukoBsie, bapbapucossie.

[Mogxnacc Jwmnenunasl. CemeiictBa: Yalinble, ToikBennble, Kamycthbie (Kpe-
CTOLIBETHBIE), MabBOBBIE.

[Tonknacc Po3uawl. CemeiictBa: Po3zoBwie, boboBwie, Bunorpanusie, Cenbe-
peiiHbie (3OHTUYHBIE).

[Tonxnacc Jlamunnel. Cemerictsa [TacnenoBeie, HopuunukoBeie, SICHOTKOBBIE.

[Togxnacc Actepunbl. CemelicTBo AcTpoBblie (CII0KHOIBETHBIE).

Oco0OeHHOCTH CTpOoeHUS U (PUIIOTEHETUUYECKHUE CBSI3U, Teorpauyeckoe pacipo-
CTpaHEHUE, TJaBHENIINE MOPSAIKU U CEMENCTBA, BAXKHEHIIINE MPEICTABUTENH, X031~
CTBEHHOE 3HAYCHUE.

Knacc Onnononbsubie. Knaccuduxanus. [ogknaccet Anucmatunsl, Tpuypuau-
161, Aperubl. O01mias XxapakTepucTrKa.

[Tonknacc Jlunmuuael. CewmeiictBa: Jlwneitneie, JlykoBble, AMapUIIJIUCOBBIE,
Hpucossie, Matnukossie (3naku), Opxuansie. OCOOEHHOCTH CTPOEHHUS U (PUIIOTeHe-
TUYECKHUE CBS3U, reorpauyeckoe pacnpoCTpaHEHHE, TJIABHEWIINE MOPAIKH U ce-
MEWCTBA, BAXKHEUIIINE MPEICTABUTEIH, XO35IMCTBEHHOE 3HAUYCHHUE.

Hcnonb3zoBanue MHTEpHET-pECypcOB U MOOUJIBHBIX MPUJIOKEHUNA JJIs OIpese-
nenus pactenuit (Botany Guide, Flower pedia).

Pasznea 4. ['eorpadust u 3K010THS pacTEHUIA.

Tema 9. I'eorpadus pacTeHuii.

®dnopa u pacTuTenbHOCTh. Popa. Apealibl pacTeHUM U TUIIbI apeaioB. [loHsTue
0 (pJIOPUCTUYECKOM DPANOHUPOBAHUU 3EMHOTO Iapa. AHTPONOQUTHL: KYJIbTYpPHBIE,
COpPHbIE, CHHAHTPOITHBIE PACTEHUS.

PacturensHoCTh. Pacnipenenenue pacTUTENBHOCTH B 3aBUCUMOCTH OT KJIMMAaTH-
YECKUX yCJIOBUM. [IOHATUSA 30HAIBHOM, UHTPA30HAIBHONW U a30HAIBHOM PACTUTEIb-
HOCTH.

Tema 10. Dxonorus pacteHuil.

OO6m1ast SKOJIOTHS U PKOJIOTUsS pacTeHUi. Pa3aensl s3koioruu (ayTIKoIoTHsl, SU/I-
9KOJIOTHS, JIEMIKOJIOTHUS, CUHAKOJIOTHs). CTEHOTOIHbIE U 3BpUTONHBIE BUAbL. Kiac-
cu(uUKaIus IKOJIOTrHIYeCKuX PakTopoB. AOMOTHUECKHE U OUMOTHYECKUE (DAKTOPHI.

Knumaruueckue daxropsl. Ceer. Temneparypa. Bona. Bo3nyx. [louBa. buotu-
yeckue (pakTopbl. AHTpONMHYECKUE (PAKTOPHI.

Kusznennsie opMbI Kak pe3ysibTaT MPUCIOCOOTIEHUSI PACTEHUM K 3KOJOTrHYe-
ckuM (akropam. [ToHsTHE O TUITAX CTPATETUN KU3HU Y PACTCHUM.

Crpykrypa u nuHamuika ¢utoreHo3oB. [loHsATHEe 0 nUHAMUKE (PUTOIIEHO30B.
[Tonsitue o kmaccuduxanuu PUTOIEHO30B U SKOJIOTUUECKON TUIIOJIOTUHU yrOAuil. Ar-
POLICHO3BI, UX OTJIMYUS OT ECTECTBEHHBIX IKOCHUCTEM.
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4.3 Jleknun/mpakTuyecKkue 3aHATUSA

Tabomumna 4
Coaep:xaHue JeKIUI/MPAKTHYECKUX 3aHATHI U KOHTPOJIbHbIE MEPONIPUATHS

dopmupye Bun Koui-
Ne Ne 1 Ha3BaHMe JieKIuii/ MbIE KOHTPOILH | p
Ne pa3znena . | KOMIIETeHI] oro
n/n NPAKTHYECKUX 3aHATHH ya-
U MEpONPHUAT
st COB
1. Jlekuwns Ne la. boranuka
- HaL}I’Ka 0 CTPOEHUH U OIIK-1
. (OIIK-1.1,
BBeneHue. | KU3HU paCTECHUU, U UX OIK-12 0,5
coobmiecTB (puToreHo- y
OIIK-1.3)
30B). Pa3niennl 60TaHUKHY.

2. | Pazgea 1. lluToJi0rusi ¥ rucTOJIOr U 11,5
Tema 1. Jlexmusa Ne 16. Ocoben- OIIK-1 1,5
Pacturens- | HOCTH CTPOECHUS PacTU- (OIIK-1.1,

Has KJIETKa. | TeIbHOM KieTku. Opra- OIIK-1.2,
HEJUJIbl PACTUTEIILHOM OIIK-1.3)
KJIETKH, UX CTPOCHUE U
¢bynkunn. Kierounas
CTEHKa U €€ BUJIOU3MeE-
HEHMs. 3alacHbIe NUTAa-
TEJIbHBIC BEIIECTBA, UX
JIOKaN3aIus B KJIETKE.
OOyuaroniue aHuMaIu-
OHHBIE PECYPCHI
YouTube.com o knerou-
HBIX MPOIECCAX.
IIpakTnueckoe 3aHs- OIIK-1 YcTHBIN 2
tueNe 1. Meroauka pa- (OIIK-1.1, | ompoc, Te-
OO0TBI CO CBETOBBIM MUK- OIIK-1.2, | cTtupoBaHue
pockonoM. Pacturensnas | OIIK-1.3)
kietka. [Inactunsr. Uc-
M0JIb30BaHuE MU(GPOBOI
KaMmepbl cMapToHa JIs
MOJIy4eHUS] U300paKeHus
Y OHJIAWH-(DUIBTPOB AJIs
pETaKTUPOBAHUS U300-
paxenus. [Ipunoxenue
Cell World on Google
Play.
IIpakTrueckoe 3aHs- OIIK-1 YcTHBIN 2
tueNe 2. Knerounas (OIIK-1.1, | ompoc, Te-
CTEHKAa U €€ BUJ0U3MeE- OIIK-1.2, | ctupoBaHue
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dopmupye

Bun

Kou-
Ne Ne 1 Ha3BaHMe JieKIuii/ MbIE KOHTPOIBH | p
Ne pa3znena . | KOMIIETeHI] oro
n/n NPaKTHYECKUX 3aAHATHIA ya-
um MepoNnpusT
st COB
HEHMs. 3alacHbIe MHUTa- OIIK-1.3)
TEJIbHBIC BEIIIECTBA, UX
JIOKan3aIus B KJIETKE.
Hcnonp3oBanue mudpo-
BOH KaMmephl cMapTdoHa
JUTSL TIOTTydeHust n300pa-
YKEHUS U OHJIAWH-
(bUIBTPOB ISl peIaKTH-
POBaHUs U300paKEHHUS.
[Tpunoxenue Cell World
on Google Play.
Tema 2. Jlexkmus Ne 2. Txanu pac- OIIK-1 2
Tkanu tennil. Knaccudukanms (OIIK-1.1,
BBICIIINX TKaHEW, UX CTPOCHHE U OIIK-1.2,
pacteHui. | nokanu3auus B Tene pac- | OIIK-1.3)
tenuit. O6pazoBarteib-
HbIE, TOKPOBHBIE, MEXa-
HUYECKHUE, TPOBOISIIINE
TKaHU U KOMILUICKCHI.
IIpakTHueckoe 3aHs- OIIK-1 YcTHBIN 2
treNe 3 O6pazoBareib- (OIIK-1.1, | ompoc, Te-
HbIC 1 OCHOBHBIC TKaHU. OIIK-1.2, | ctupoBaHue
[TokpoBHbie TKaHU. [1e- OIIK-1.3)
punepma, kopka. [Ipu-
noxxenue Plant Tissue
Plus on Google Play.
[IpakTueckoe 3aHs- OIIK-1 YcrHbIN 2
tHeNe 4 Mexanndeckue (OIIK-1.1, | ompoc, Te-
TKaHu. [IpoBogsiue OIIK-1.2, | ctupoBaHue
TKaHu. [IpoBoasme OIIK-1.3)
nyuyku. [Ipunoxenue
Plant Tissue Plus on
Google Play.
3 | Pa3gea 2. Anaromus u Mmopdosorus ce- 15
MEHHBIX PAaCTEHUH.
Tema 3. Jlexuus Ne 3. Opranorpa- OIIK-1 2
Berera- ¢bus. Mopdomnorus u aHa- (OIIK-
TUBHBIE OP- | TOMUSI BET€TaTUBHBIX Opra- 1.1,
TaHbI Ce- HOB BBICIINX PACTCHUMU. OIIK-1.2,
MEHHBIX Tunbl CTpOCHUST KOPHS U OIIK-1.3)

16



pacTeHuil. | cTeOJis BBICIIMX PACTEHUM.
Pa3Hoo0Opasue ctpoenus
JIUCTHEB pacTeHui. Mera-
MOP(O3bI BET€TaTUBHBIX
OpraHOB PACTEHHUIA.
OIIK-1 | YcrHbiit 2
[IpakTueckoe 3ansTueNe 5.
(OIIK- | ompoc, Te-
BereraTuBHbIE OpraHsbl I0-
KPBITOCEMEHHBIX PaCTECHUN L1, CTHPOBAHME.
KI; eHb. Ile BI/Iquoe U BTO | OHK-1.2,  Konrpor
PEHb. 1IEP OIIK-1.3) | nomarHero
pUYHOE CTPOCHUE KOPHSI.
3a1aHus NIpU
Kopuennoas! u npyrue me-
TaMOp(03bl KOPHSA HOMOTH
p ' Jamboard
OIIK-1 | YcTHbIN 1,5
[IpakTueckoe 3ansaTreNe
(OIIK- | ompoc, Te-
6. IToGer. Ctpoenue cted-
JIEW OJHOMOJILHBIX U JIB L1, CTHPOBAHHC
JOJIBHBIX T aBHHI/ICTLIXy OIK-1.2, | Konrpoi
P OIIK-1.3) | nomaiiHero
pactenuii. CTpoeHue creo-
3a1aHus NIpU
I APEBECHOTO PACTCHUSL.
Metamopdo3sl modera HoMoTH
p ' Jamboard
OIIK-1 | YcTHbINM 1,5
[IpakTueckoe 3ansaTreNe
(OIIK- | ompoc, Te-
7. JIuct. Mopdonorus u
aHaromus aucra. Mera L1, CTHPOBAMHC
MOP(hO3BI — OIK-1.2,
P ' OITK-1.3)
Tema 4. Jlexmus Ne 4-5. PazMHOMXe- OIIK-1 3
Pa3MHOX€H | HUE 1 BOCIIPOU3BEAEHNE (OIIK-
ue u pacrenuil. [ eHepaTnBHBIE 1.1,
BOCIIPOU3B | opranbl NOKpeiTocemMeHHbIX | OIIK-1.2,
€JICHUE pactenuii. Ctpoenue 1set- | OIIK-1.3)
pactenuii. | ka. Tunsl consetuil. I{Be-
['enepaTuB | TeHHE, ONBUIEHUE U OILIO-
HbIE notBopeHue. Cems U 0.
OpTraHbl Knaccudukanus cemsis u
pacTeHuil | IIIOJIOB.
[IpakTueckoe 3aHsTHEN? OIIK-1 YcTHBIN 1,5
8. I'eneparusnble opransl | (OIIK-1.1, | ompoc, Te-
MTOKPBITOCEMEHHBIX pac- OIIK-1.2, | cTtupoBaHue
teHuit. [Isetok. Couserus. | OIIK-1.3)

Anpporeit. CTpoeHue Thi-
YUHKH U TbUIbHUKA; MUK-
pocrioporenes u popmMu-
poBaHue nbUIbLbL. Hc-
M0JIb30BaHNE MOOMIIBHBIX
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MIPHIIOKEHUH, OCHOBaH-
HBIX Ha CTPOCHUH IIBETKa
What’s This Flower,
FlowerChecker.

[IpakTueckoe 3ansaTreNe
9. lIBeTeHue, ONbLICHUE U
orooTBOpeHue. I nne-
uei. CTpoeHue NecTuka.
Tune! 3aBs3ei. Tunel ce-
MS3a4aTKOB. 3apOoblilie-
BbII MeIoK. CeMsl U TUIO/.
Knaccuduxanus cemsH u
moa0B. OOyyaronye ma-
tepuainsl Ha YouTube B
pexume Timelapse (Mexa-
HU3M PacIyCKaHUs LBET-
KOB M omnblieHus ). O0y-
yaromue Guiasmbl BBC.

OIK-1
(OTIK-1.1,
OIK-1.2,
OI1K-1.3)

Y CTHBIN
ompoc, Te-
CTUPOBAHUE

1,5

KomunokBuym. 3ansitue Ne
9. Temnl 1 - 4: «Pactu-
TeIbHas KIeTKa», « TkaHu
BBICILIMX PACTEHUI», «Be-
reTaTUBHBIC OPTraHbl MO-
KPBITOCEMEHHBIX pacTe-
HUIY, «I eHepaTUBHBIE Op-
raHbl HOKPBHITOCEMEHHBIX
PaCTEHUI.

OITK-1
(OTK-1.1,
OIK-1.2,
OI1K-1.3)

Y CTHBIN
ompoc, Te-
CTUPOBAHUE

Paznen 3. CucremaTrka pacTeHUH.

Tema 5.
BBenenue B
cHUCTEMa-
Tuky. Lap-
ctBO Pac-
TCHUS.
Huszmue
pacTeHus.
Tema 6.
Bricmine
CIIOPOBBIE
pacTeHuUs.

Jlexuust Ne 5-6. Huzmume
pacrenus. Beicuime criopo-
BbIE pacTeHus. [Iponcxox-
JIEHHUE, OTJINYUE OT HU3-
uX. 3HAKOMCTBO ¢ OMHAp-
HOW HOMEHKJIATypOU MpHU
nomotiy caita ipni.org (In-
ternational Plant Names In-
dex). Otnens: Punnodu-
Tb1, [IcunotoBuaHbIC, MO-
XOBUAHBIE, [InayHOBU -
HbIe, XBoIleBUAHbIC, [1a-
MOPOTHUKOBUIHBIE. [[UKITBI
pa3BuThs. OCOOCHHOCTH
CTPOCHHUS U PA3MHOKCHHUSI.
[Tpoucxoxaenue ceMeH-
HbIX pactenuil. Otnaen [o-

OITK-1
(OTK-1.1,
OIK-1.2,
OI1K-1.3)
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aoceMeHHble. Oco0eHHOCTH
CTPOEHMSI U PA3MHOKEHHUSI.
Knaccudukanus ronoce-
MEHHBIX PACTCHHM.
3HaKOMCTBO C 3JIEKTPOH-
HBIMH OIPEAECIUTEIIMU
BUJIOB U ()OPM XBOMHBIX
paCTEHUM.

[IpakTrueckoe 3anaTueNe OIIK-1 YcTHbIN
11. Beicuine cnopoBbie (OIIK-1.1, | ompoc, Te-
pactenus. Otaensl Moxo- | OIIK-1.2, | ctupoBanue
BUHbIC, [ [TayHOBHUIHEBIE, OIIK-1.3)
XBomeBuanelie, [lamopor-
HUKOBUIHBIE. [[UKIIBI pa3-
BUTHsI. OCOOEHHOCTH
CTPOCHUS U PA3MHOKEHHUSI.
Tema 7. [IpakTrueckoe 3ansTueNe OIIK-1 YcTHbIN
Cemennbie | 12. CemeHHBIEC pacTEHUA. (OIIK-1.1, | ompoc, Te-
pacTeHus. Otnen I'ostoceMeHHBIE. OIIK-1.2, | ctupoBaHue
["onoce- Mopdonorus BereraTus- OIIK-1.3)
MEHHBIC HBIX Y T€HEPATUBHBIX OP-
pactenus. | raHoB. Llukin pazButus ro-
JIOCEMEHHBIX PACTEHUN Ha
npuMepe COCHBI JIECHOM.
[IpuMeHeHUE ANEKTPOH-
HBIX OINPEACTUTEIIEH BU-
0B ¥ (pOpM XBOMHBIX pac-
TCHU.
Tema 8. | Jlexus Ne 7. Otnen Ilo- OIIK-1
[ToxpeiTo- | kKppITOCEMeHHbIE. [Iponc- | (OIIK-1.1,
ceMeHHble | XoxaeHue. O0mas xapak- | OIIK-1.2,
pactenus. | repuctuka. OCHOBBI CH- OIIK-1.3)

CTEMaTHUKU CEMEHHBIX pac-
TEHU.
HNuTepHeT-pecypesl U MO-
OWJIbHBIC TIPUIIOKESHUS JIJIS
ONPEAEIIECHUS PACTCHUI
(Plantarium, Flower Pedia,
LeafSnap u ap.).

Kiace /IBynonsHsble. [1on-
Kkj1acc Marnommuael. Mx
¢dunoreHeTnyeckoe 3Haye-
nue. [lonkmacc PanyHky-
muael. CemeiictBa JIroTn-

KoBbIe, MakoBkIe. I1om-
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kiacc Kapuopumauas.
CewmeiictBa Mapessbie, ['pe-
yumHbie. [Toakmnace Jui-
neHunpl. CemerictBa ThIK-
BeHHbIe, Kanyctabie. [Toa-
knacc Posunpl. CemericTBa
Po3osrie, bo6oBrie, Cenb-
nepeiinsbie. [loakmacc Jla-
munael. CemeiicTa Ilacne-
HOBbIe, HopruHMKOBBIE,
SIcnoTkoBele. Iloakiacc
Acrtepuasl. CemencTBoO
AcCTpOBEIE.

Knacc OnHOon0JILHEIE.
ITonxnacc JImmuuael. Ce-
MerctBa Jlunennsie, JIyko-
BbIe, OCOKOBBIC, MATINKO-
BBIC.

[IpakTH4eCcKoOe MpUMEHe-
HUE UHTEPHET-PECYPCOB U
MOOMIBHBIX MPUITOKEHUN
JUISL OTIPENICIICHUS] PaCTEHUN
(Plantarium, Flower Pedia,
LeafSnap u ap.).

[IpakTrueckoe 3ansaTueNe
13. Otnen IHokpeITocEMEH-
Hele. CemeiicTBa JIFOTHKO-
Bble, KanmyctHbie (KpecTo-
1BeTHBIC), Po3anusbie, bo-
6oBble, CenpaepeitHbie
(BonTHuHBIE). MeToauKa
ONPENEIICHNS] PACTEHUN.
Mopdonornueckuii ananus
Y OIIPENCIICHUE PACTEHUM.
SInoBuThIE, TEKAPCTBEH-
HbIE, ICKOPATUBHBIE U COP-
Hble pactenus. [Ipakruye-
CKO€ NMPUMEHEHUE UHTEP-
HET-PECYPCOB U MOOWITH-
HBIX MPUIIOKECHUHN JIJTS
ONPEAEIICHUS PACTCHUI
(Plantarium, Flower Pedia,
LeafSnap u ap.).

OIIK-1
(OTIK-1.1,
OIK-1.2,
OITK-1.3)

YcTHBIN
Ompoc, KOH-
TpOJIbHAs
pabora

[IpakTueckoe 3ansTHENC
14. Otnen IokpsiTOCE-

MeHHbIE pacTeHus. Ce-

OITK-1
(OTIK-1.1,
OIK-1.2,

YcTHBI
Omnpoc, KOH-
TPOJIbHAS
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MEHCTBO ACTPOBEIE
(CnoxnorBetnsle), [1ac-
JeHOBbIE, [ yOOoIBETHBIE
(SICHOTKOBBIE).
[TpakTHdeckoe mpruMeHe-
HUE UHTEPHET-PECYPCOB U
MOOHMJIBHBIX IPUITOKCHHUH
JUISL OTIPENICIICHNS PACTEHUH
(Plantarium, Flower Pedia,
LeafSnap u ap.).

OIIK-1.3)

paborTa.

[IpakTueckoe 3ansaTreNe
15. Otnen ITokpsiTOCE-
MeHHbIe pacTeHus. Ce-
MencTBa JInnenHbie u
MsitnukoBbie (371aKu).
Mopdonornueckuii aHa-
JIM3 ¥ OIpeJIeTICHUE pac-
teHun. [umessle, cop-
HbIE, JICKOPaTUBHbBIC pac-
TCHUSL.

[IpakTH4eCKOE TPUMEHE-
HUE UHTEPHET-PECYPCOB U
MOOUIBHBIX MPUITOKEHUN
JUISL OTIPENICIICHUS] PaCTEHU
(Plantarium, Flower Pedia,
LeafSnap u ap.).

OIK-1
(OTIK-1.1,
OIK-1.2,
OITK-1.3)

Y CTHBIN
OIpocC, KOH-
TPOJIbHAS
paborTa.

KomnokBuym. 3anstre Ne
15. Tema «Bsicine cro-
POBBIE U CEMEHHBIE pacTe-
HUSD.

OIK-1
(OIIK-1.1,
OIK-1.2,
OIIK-1.3)

Y CTHBIN
orpoc, Te-
CTUPOBAHHUE,
MIPE3CHTAINS
Google
presentation

Pa3nean 4. ['eorpadus u sxonorus pac-

TEHUH.

Tema 9.
['eorpadus
pacTEeHUN.
Tema 10.
DKoJ0TUs
pPacTEHUMN.

Jlexuust Ne 8. I'eorpadus
pacrenui. diopa u pac-
TUTEIIBHOCTD. THIIBI apea-
noB. I[Touarue o ¢paopu-
CTUYECKOM paliOHUPOBA-
HUU 3€MHOTO IIapa.
OO011ast 5KoJI0TUS pacTe-
Huii. Kmaccudukanms
HKOJIOTUYECKUX (PaKTO-
pOB.

OIIK-1
(OTIK-1.1,
OIIK-1.2,
OIIK-1.3)
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3anatue Ne 16. dnopa u OIIK-1 YcTHbIN 2
pacturenbHocTh. Apeansl | (OIIK-1.1, | ompoc

pactenuid u tunel apea- | OIIK-1.2,

JIOB. Antponopursr: | OIIK-1.3)

KyJIbTYpHBIE,  COpHBIE,

CUHAHTpPOITHbIE  pacTe-
HUSL.

PacTurensHOCTS. 30-
HaJbHas, HWHTPA30OHAIIb-
Has W a30HaJbHAs pacTu-
TEJIbHOCTH.

[TonsiTue o kmaccuduka-
MU (PUTOIEHO30B U KO-
JIOTUYECKOMN TUIIOJIOTUU
yrogui. ArporeHo3sl, uxX
OTJINYMS OT €CTECTBEHHBIX
DKOCHUCTEM.
Okozorudeckas Mopdo-
norusi pacreHuil. CBer,
TeMIlepaTypa M BoAa Kak
sKoJOru4YecKkue  (akTo-
pBIL. DKOJIOTHYECKHE
IPYIIBI PACTEHUM U aHa-
TOMUYECKHE aJanTaluu
pacTeHU OTHOCHUTEIBHO
pEXKUMOB 3TUX (hakTo-
pOB.

[Ipunoxenue s omnpe-
JIEJIEHUS] COPHBIX pacTe-

auii [ID Weeds

HpnMeanne: TECTUPOBAHUE MOKET NPOBOAUTHCH KaK TPAAUIIMOHHO, TAK U IIPA MOMOIIIHA

Google-¢popm

4.4. IlepeyeHb BONPOCOB JISI CAMOCTOSATEJILHOT0 M3Y4Ye€HUSA TUCHUIIIIMHBI

Tabmura 5

Ne
n/n

Ne pa3zpgesia u Te-
MBI

Ilepeyennb paccMaTpruBaeMbIX BOMPOCOB IS CAMOCTO-
SITEJIbHOTO U3YYeHUsl

BBeanenme. borannka —
HayKa O CTPOEHUU U
YKA3HU PACTEHUN, U UX
coo0miecTB (PpUTOLEHO-
30B). Paznensl 60Tanu-

KH.

Crnennduieckue METOIbI 1 METOJIUKH, IPUMEHSIEMbIE TIPH
U3Y4eHUU OOBEKTOB B KOXKJIOM U3 Pa3/ieIOB OOTaHUKH.
HNHTepHeT-pecypcChl (CalThl, TOPTAJbI, JIEKTPOHHBIE
OnOMoTeKH, 0a3bl JAHHBIX U U300paKCHHM,
oL (ppOBaHHBIE TepOaAPUM ), IPUMEHSIEMbIE TIPU U3yUEHUU
OOTaHMKHU.

(bopmupyembie komnerenuu OITK-1 (OITK-1.1, OITK-
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| 1.2, OIIK-1.3))

Pa3pnen 1. L{luToaorust 1 rTMCTOJIOTHS.

l.

Tema 1.
Pacturenpuas
KJIETKA.

Anmnapat ['onbmkn. OHTOTEHE3 NUKTHOCOM; UX CTPOECHUE
U QYHKIUH.

Bakyomu. Ctpoenne u Qynkuuu Bakyoseil. CoctaB Kie-
TOYHOI'O COKa.

Knaccudukanus opraneimn KJI€TKH MO HAJIUYUIO U YUCITY
MeMOpaH 000JIOUKH.

Kommnieke snapo. Hactu siapa. dopma u BenuuuHa sIEP.
OyHKUUHA sapa. S apeIkn

Mutoxonapuu. CtpoeHue u ¢GyHKIMU. ['Unoreza mnpowuc-
XOXKJECHUS IBYMEMOPAHHBIX OpPTaHesl.

[Tonsitue 00 snemeHTapHoit MemOpane. CTpoeHHE MeEM-
OpaHbl Ha MpPUMeEpPE TUIa3MaJIEeMMBI.

XJIOpOILIACTHL. Y IIBTPAMUKPOCKOIINYECKOE CTPOCHHE.
OHJIOIUIA3MaTUYECKUN  PETUKYJIOM. YJBTPACTPYKTYpa.
OyHKIMH.

CamocTOsSITeIbHOE 03HAKOMJIEHUE C y4eOHBIMU BHUJIEOPE-
cypcamu, B T.4., «The Cell Song» (Buneoxoctunr
YouTube)

(bopmupyemsbie komnerennuu OIIK-1 (OIIK-1.1, OIIK-
1.2, OIIK-1.3))

Tema 2. Tkauu
BBICIIIMX pacTe-
HUMN.

Jlucnokarus MeXaHMYeCKUX TKaHEH B TeJie pacTEeHUSI.
Paznuune mexay Tpaxeuaamu W TpaxesiMd. DBOJIOIUS
TpaxeaJbHbIX 3JIeMeHTOB. OHTOTeHEe3 Tpaxei.

Paznuunsa B cTpoeHUU MPOBOMASIIUX JIEMEHTOB KCHUJIEMbI
1 (JI09MBI B CBS3U C UX (DYHKIUSAMHU.

Ckrnepeunnl (MaIU00IACTBI U KAMEHHCTas! TKaHb). OcobeH-
HOCTH acTepockiepensl. J[uciookarus B Tenme pacTCHHS.
OyHKIUH.

(bopmupyembie kommnerennuu OIIK-1 (OIIK-1.1, OIIK-
1.2, OIK-1.3))

Pa3nen 2. AHatoMusi 1 MOp(OJIOTHS CEMEHHBIX PACTEHUH.

3.

Tema 3. Berera-
TUBHBIC OPTaHbI
CEMEHHBIX pacTe-
HUH.

Knaccugukanus noyek mo cocraBy, MECTOIMOJIOKEHHUIO Ha
nobere U KOpHe, U QYHKIIHSIM.

KnyOnu HajgzemHble (Ha puUMepe KOIbpaOu M OpXUIEH).
Crtpoenue u PyHKITUH.

KonTpakTuibHble KOPHU, UX QYHKIUU. 3HAUCHHUE B KU3HU
pacTeHui mpoiecca reoprimu.

JlykoBuupl (TYHUKaTHbIE M YepENUTYaThie) U KIyOHEemy-
KOBHUIIBI. CXO/ICTBO M paznuine B QYHKIHUAX U CTPOSHUHU.
Metamopdo3sl kopHs. OnopHbIe KOPHU (XOyJIbHbBIE, TOC-
KOBHU/JIHBIC, CTOJIOOBHIHBIC).

Mopdorenes kaptodens Hpu pa3BUTHU pPACTEHUS U3
KJTyOHS.

23




Oco0eHHOCTH CTPOCHMS U (DYHKIIMM TOHKUX KOPHEBHUII C
JUTMHHBIMHA MEKJ0Y3JIUSIMH U TOJCTBIX — C KOPOTKUMHU.
CnokHbl€ JIUCThSI, OCOOEHHOCTH OMNAJEHUSI CIOXKHBIX JIH-
CThEB.

OnTorenes nucra (0YEPEIHOCTh PA3BUTHS U3 JIUCTOBOTO
Oyropka yacrei aucta). QyHKIUN YacTel JIMCTa.
Co3znanue mpe3eHTalili Win BUACOPOIUKa 0 MeTaMopdo-
3aX BETeTaTUBHBIX OPraHOB MPH TOMOIIM HHTEPHET-
pecypca Google-mpe3entanuu. Ilonck HEOOXOAMMBIX
n300pakeHuii Ha caiite Plantarium.

(popmupyembie kommerennmu OIIK-1 (OITK-1.1,0I1K-
1.2, OIIK-1.3))

Tema 4.
Pazmuoxenue u
BOCIIPOU3BECHUE
pacTeHUN.
I'enepatuBHbIC
OpraHbl PACTEHUN

YepenoBaHue rariongHON ¥ AUTUIOWIHON a3 y HU3IIUX
Y BBICILIUX PACTEHUM.

CpaBHUTENbHASA XapaKTEPUCTHUKA raMeTo(uTa y BBICIIMX
PaCTEHUM.

OTauymne MmojaoBOro Mpouecca y MOKPHITOCEMEHHBIX U TO-
JIOCEMEHHBIX PACTEHUMU.

Ambumukcuc. Anomukcuc. [lapTeHokapmusi.

['unoTe3bl MPOUCXOKICHUS [IBETKA.

[IpucnocobneHuss y COUBETUH K pPa3JIMUYHBIM areHTam
OTBLJICHUS.

[Ipucnocobnenusi, MpenaTCTBYIOMINE CaMOONBIIEHUIO (Te-
TEPOCTUIIUS, AUXOraMusi, (PU3HOJIOTMYECKasi CaMOHECOB-
MECTUMOCTb, IBYJIOMHOCTH ).

CriocoObl MepeKpPecTHOTO OMBUICHUS Yy TTOKPBHITOCEMEHHBIX
pactennii. [IprcnocoOaeHns MBETKOB K Pa3IMYHbIM arcH-
TaM OIbUICHUSI.

[leproauYHOCTh ¥ MPOAOIKUTEIBHOCTD [IBETCHHS; MOHO-
Y TIOJIMKAPIINSL.

CpaBHUTENbHAST XapaKTEPUCTUKA CEMEHH TOJIO- U MOKPbI-
TOCEMEHHOTO PACTEHHUSI.

[louck BHIEOMATEpHATIOB MO BU3yalIM3allMU IPOLIECCOB
onbuieHus (B T.4. puiasM BBC «HeBuaumas xu3Hp pacte-
Huii»). Time-lapse- BujeomaTepuanabl MO MPOPACTAHUIO
CEMSIH TOJIOCEMEHHBIX M TOKPHITOCEMEHHBIX PACTECHUM.
Coznanne Google-mpe3eHTanuu 0 pa3HBIX THUIIAX OIbLIC-
HUS U pacTipOCTPAHEHHUS MIOJIOB U CEMSIH.

(popmupyembie kommerennmu OIIK-1 (OITK-1.1,0T1K-
1.2, OTIK-1.3))

Paznen 3. CucremaTuka pacTeHUH.

5

Tema 5. Beenenue
B CUCTEMAaTHKY.
apctBo Pacre-
Hus. Huzmme pac-

Bonopocnu. O6uias xapakrepucTuka. TUIbI TalJIOMOB U
XpoMaToopoB y BOIOPOCTEH.

(popmupyemsbie kommnerenuuun OIIK-1 (OIIK-1.1, OIIK-
1.2, OIIK-1.3))
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TCHHUA

6 Tema 6. Boiciiue | Cdarnoeie mxu. OCOOEHHOCTH CTPOEHUS, POJIb B MPUPO-
CIIOPOBBIE Iie.
pacTeHusl. Otaensl [pontepunodurtsr (Punnodursl) u [lecunotoBua-
HBIE.
(popmupyembie kommerenmuu OIIK-1 (OIIK-1.1, OIIK-
1.2, OTIK-1.3))
7 |TemalT. Otnen ['omocemennsie. OOmas xapakrepuctuka. Kiaccu-
CemeHHbIE (dukarus.
pacTeHusl. Knacc CaroBaukoBbie. OCHOBHBIE npeacTaBurenu. Otiu-
['onocemenHbie Yyye OT XBOWHBIX.
pacTeHus. (popmupyemsbie kommnerenuuu OIIK-1 (OIIK-1.1, OIIK-
1.2, OIIK-1.3))
8 | Tema 8. Kputepun mpuMUTHBHOCTH U TPOJABUHYTOCTH Y MOKPBITO-
[ToKpBITOCEMEHHBI | CEMEHHBIX PACTECHHIA.
€ pacTeHMUSL. [Togknacc Aunmnenunapl. CeMelicTBO MajbBOBEIE.
[Togknacc Aumnenuunapl. CeMelcTBO THIKBEHHBIE.
[Toaxnacc Kapuopummasl. CemelictBo MapeBsie.
ITonknacc Jlamuuael. CemerictBa HopuunukoBsie u fc-
HOTKOBBIE (I'yOOIBETHBIE).
[Honxmace JImmumaer. CemelictBa AMmapwiuucoBble, Mpu-
COBBIE.
ITonknacc Jlununasl. CemeiictBo OpXUAHBIE.
ITonxnacc JInmnuael. CemeiicTBO OCOKOBEIE.
ITogknacc Marnomuuapl. Cemelictea MarnonueBsle, JIaB-
poBbie, Humdeitapie. @unoreHeTHYECKOE 3HAYECHUE ITOTO
MoJAKJIacca.
CpaBHuUTENbHAS XapaKTepUCTHKA ceMeicTB OCOKOBBIE U
MstnukoBsie (3mMaKu).
CamocrosiTenbHas 3arpy3ka MOOUIIBbHBIX NPUIIOKEHUN 115
onpenenenus pacrenuit (LeafSnap, What’s This Flower u
JIp.) U HUCIOJIb30BAHUE WX MJI OMNpPEIeCHUs MOJEIbHbBIX
pPaCcTCHUM.
(bopmupyembie komnerennuu OIIK-1 (OIIK-1.1, OIIK-
1.2, OTIK-1.3))
Pa3nen 4. ['eorpadus u 2K0JI0THS pacTEHU.
9 Tema 9. Kynerypuas d¢unopa 3emum. LleHTps TpoMCXOXKIEHUS
['eorpadus KYJIbTYPHBIX PACTCHUMU.
pacTeHuil. OTnmuust arpo@UTONEHO30B OT €CTECTBEHHBIX PACTUTEIIb-
HBIX COOOIIECTB.
(bopmupyembie kommnerennuu OIIK-1 (OIIK-1.1, OIIK-
1.2, OTIK-1.3))
10 | Tema 10. Okosornueckas (Mo cpene oOuTaHus) Kiaccudukanums
Dxonorus KOpHEH.
paCTEHUN. AHATOMUYECKHE aJlalTallii PACTEHUNH OTHOCUTEIBHO pe-
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(haxkTopoB.

JKHUMOB CB€Ta, TCMIICPATYpPhbI, BOAbI, KaK 3KOJOTHYCCKHUX

(bopmupyemsbie komnerennuu OIIK-1 (OIIK-1.1, OIIK-
1.2, OIIK-1.3))

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Tabmuma 6

IIpumMeHeHMe AKTMBHBIX U HHTEPAKTUBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT M

Ne
n/n

Tema u popma 3ansaTHS

HaumeHoBaHHe MCIOJIb3yeMbIX AKTUBHBIX H
HHTEPAKTHBHBIX 00pa30BaTeJIbHbIX TEXHO-
JOoruu

l.

Tema 2. Tkanu BBICIIUX pacTe-
HUW.

I13

Huamor, paboTa B MaJbIX IrpyImax, 6e-
cena o teme 3anarus*. Pabota crynen-
TOB ¢ HH(GOPMAIIMOHHBIM TTOPTAJIOM,
AJIEKTPOHHBIMU WH(OPMAITMOHHBIMU U
00y4YaroImMuMH peCypcami.

Tema 3. BereratuBHbIE OpTaHbl
CEMEHHBIX PACTECHHM.

113

Huanor, paboTa B MaJbIX rpymnmnax, 0e-
cena 1o teme 3aHarus*. Pabota cryaen-
TOB C UH(OPMALIMOHHBIM MTOPTAJIOM,
3JIEKTPOHHBIMU UH(POPMAITUOHHBIMU U
00y4arolMMU pecypcaMu.

Tema 6. Briciue cnopoBsie pac-
TECHUS.

I13

Huanor, pabota B MaJIbIX IpyIiax, 0e-
cena o teme 3anatus*. Pabota crynen-
TOB ¢ UH(GOPMAIIMOHHBIM TTOPTAJIOM,
AJIEKTPOHHBIMU WH(OPMAITMOHHBIMU U
00y4YaromMuMHu pecypcami.

Tema 7. CeMeEHHBIE pACTEHUS.
['osmocemennbie pacTeHus.

113

Huanor, paboTa B MaJbIX rpymnmnax, 6e-
ceaa o teme 3aHarus*. Pabota cryaen-
TOB ¢ MH()OPMAIIMOHHBIM TTOPTAJIOM,
AJIEKTPOHHBIMU UH(POPMAITMOHHBIMU U
0Oy4JaronMMu pecypcamu.

Tema 8. [TokpbITOCEMEHHBIE
pacTeHusl.

I13

Huanor, pabota B MaJIbIX IrpyImmax, 0e-
cena mo Teme 3aHaTus*. Padora cTyeH-
TOB ¢ UH(GOPMAIIMOHHBIM TTOPTAJIOM,
AJIEKTPOHHBIMU WH(OPMAIIMOHHBIMU U
00y4aromMuMH PeCypcami.

Tewma 9. 'eorpadus pacrenuii.
Tema 10. Dkosorus pacTeHUN.

113

Huanor, pabota B MaJIbIX rpynimax, 0e-
cea o teme 3anarus*. Pabota cryaen-
TOB ¢ HH(POPMAIIMOHHBIM TTOPTAJIOM,
AJIEKTPOHHBIMU MH(POPMAITTOHHBIMH U
0Oy4JaronMMu pecypcamu.

* - IPOBOJUTCS B TPAAUIIIOHHOM OYHOM (hopmate MO0 ¢ UCTIONIB30BaHIEM Z0OM-KOH(PEPEHITNH WA TIPOTPAMMBI
Jamboard.
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6. Texkymuuii KOHTPOJIb YCIIEBA€MOCTH M MIPOMEKYTOUYHAS ATTECTAIUSA 10
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. Tekymuii KOHTPOJIb
6.1.1. TunoBbie KOHTPOJILHbIE 3aIAHUS

TecThl JJISl TEKYIIETO KOHTPOJIA 3HAHUM oﬁyqaloumxcﬂ

IIpumep BbINOJIHEHUSI TECTOBOIO 3aJaHUS
3aoanus 3axkpuimoil hopmwi

(Hanumume HomMepa 6cex npadeulbHblX omeemoe)

1.1. Knetky, ¢opMa KOTOpoi Onm3Ka K W30 JUAMETPUICCKOMY MHOTOTPaH-
HUKY, Ha3bIBAIOT

1) mapeHXUMHOM.

2) MPO3EHXUMHOM.

Knrouu xk mecmoswvim 6onpocam ‘ 1.1.—1

Konrposabnbie padoThl (B GopMe OTKPHITOTO 3a/1aHMUS).

bi1aHK KOHTPOJILHOI padoThI

Ha3zBanue tecta CemeiicTBo (Ha yCMOTpEHHE MPEeTno-
JaBaTeJIsl U3 U3yUYCHHBIX CEMEMCTB PacTEHUI)

[itan xapakTepUCTUKU CEMENCTBA

1. CeMelicTBO, IOJICEMENCTBO
2. Ilonknacc

3. IIpuMepHOE YKCIIO BUJOB
4. PacnipocTpaHeHue
5. IIpeoOnagatoniue >kM3HEHHbBIE (POPMBI
6. CTpoeHME BEr€TaTUBHBIX OPTraHOB:

a) KOpHEBasl CUCTeEMa
0) crebenb
B) JIUCTOPACIIOJIOKEHUE
T) JUCT
1) MmeTaMopho3bl
7. CTpoeHue penpoayKTUBHBIX OPTaHOB:
a) COLIBETHE
0) bopmyna nBeTka
B) IO
r) cems
8. BaxxHeiimume 0cCOOEHHOCTH CeMeNCcTBa
a) MOp(oJIOTHYECKUE

0) OMOXUMHUYECKHUE
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9. IlpeacraButenu

10. 3HaueHue B mpUpoOi€ U XO34MCTBE YEIOBEKA

11. Oxpansiembie BUIbI

6.1.2. Borpocsl 1u1 KOJUIOKBHYMA

Pazpen I. [{luTomorus u ructoyiorus

Tema 1. PacturenbHas kiieTka

1.KakoBbI IPU3HAKH, OTIUYAIOIINE PACTUTEIBHYIO KIETKY OT )KMBOTHOM?

2. Ha3oBuTE OCHOBHBIE TUIIBI POPMBI KJIETOK paCTEHUH.

3. Kakue nmacTuabl UMEIOTCSA B PACTUTEIBHOW KJIETKE, KAKOBO UX MPOUCXO K-
JeHue, CyOMUKPOCKOMMMYECKOE CTpOeHUE U QYHKITHSA?

4. KakoB XMMHYECKUN COCTAaB U (PU3UKO-XUMHUUECKOE COCTOSIHUE [IUTOIIa3Mbl?

5. Uto Takoe 3neMeHTapHas MeMOpaHa, KaKOBbl €€ CTPOCHUE U CBOWCTBA?

6. KakoBbl CyOMHKPOCKONMUYECKHE CTPYKTYpbl U (YHKIUU OCHOBHBIX Opra-
HEJJI: MUTOXOHIPUH, pUOOCOM, NUKTUOCOM, DHAOIIA3MAaTHYECKOTO PETH-
Kyayma?

7. B uem cymHoCTh mpoiiecca GOTOCHHTE3a, U KaKue MEepBUYHBIC MPOTYKTHI
pu 3TOM 00pa3yrTcs?

8. Kakne 3amacHbl€ MUTATEIbHBIE BEIIECTBA OTKJIAJBIBAIOTCS B KJIIETKAX pacTe-
HU?

9. Uro Takoe Kpaxmaa aCCUMHUJISILUOHHBIA W 3alaCHOW, U KAKUE€ THUIIbI KpaX-
MAaJIbHBIX 3€PEH CYUIECTBYIOT?

10. Yto Ttakoe 3amacHbie Oeiku (ajJelpoHOBBIC 3€pHA) U B YEM UX OTJIUUYHE OT
0eJIKOB KOHCTUTYLIMOHHBIX ?

11. Kak ucnonp3yeT 4eJI0BEK 3alIaCHbIE TUTATENbHbBIEC BEIIECTBA PACTCHUN?

12. Yto Takoe BaKyoOJIb U KJIIETOUYHBIH COK?

13. IlepeuncinTe MUTMEHTHI KIETOYHOTO COKA.

14. Ha xakue rpynmsl KJIacCUPUIIMPYIOT BEIIECTBA KJIETOYHOTO COKa?

15. KakoB XUMHUYECKHHN COCTAB MOJIEKYJIAPHON CTPYKTYPBI KJIETOYHON CTEHKH?

16. Urto Ttakoe mopsi? Kak oHu o6paszyrorcs?

17. KakoBa pojib mop ¥ MJIa3MOJAECM B PACTUTEIbHOM KIEeTKE?

18. Urto Takoe nepdopanusn? I'ne ona BcTpeyaeTcs?

19. Kakoe BausiHME HA MPOTOILIACTHI OKA3bIBAIOT Pa3HbIC BUJOU3ZMEHECHHUS KJIE-
TOYHOUW CTEHKHU?

20. KakxoBbl 0COOCHHOCTH CYOMUKPOCKOTTMUECKOTO CTPOSHUSA sifipa U PYHKIIUH
€ro yacteu?

21.Y1o takoe mutoTHYeCcKHi UMKI? Kakue mpoueccsl NpoOUCXOIIT B KJIETKE B
pa3uyYHbIEe EPUOJbI MUTOTUUYECKOTO LUKJIA?

22.Kak ucnons3oBats npuioxenue Plant Cell World? KakoBbl ero Bo3MoxxHO-
ctu?

23.Kakue 0COOEHHOCTH CTPOCHHUSI PACTUTEIHLHON KIJIETKH MOXXHO YBUIETHh NpHU
MOMOIIU JIEKTPOHHOTO MUKpockomna? [Ipu momomyu aHUMaIMOHHBIX (PUITb-
MOB?

Tema 2. TkaHu BbICIIMX PaCTEHUIN

1. JlaiiTe ompeneseHre TKaHU.
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(O8]

N D

8.
9.
10.
11.
12.

13.
14.

15.
16.

KakoBbl mpuHLIUIIBI KJIacCUPUKALUN MEPUCTEM?

Kakne Bam n3BeCTHBI NEPBUYHBIE U BTOPUYHBIE NOKPOBHBIE TKAHU?
KakoBbl 0COOEHHOCTH CTPOEHUS KJIETOK 3nuaepmbl? Kak ycTpoeHO yCTbU-
ne?

Kak ¢popmupyercs nepunepma? Kopka? Kakue Tkanu BXOAST B UX COCTaB?
Kakune opranel mokpbITel 3nuaepmoit? Onubnemoi? I[lepunepmoit? Kop-
KOM?

Kakue tunbel MexaHuueckoil TkaHu Bbl 3HaeTe, U KakoBa UX POJIb B pacTe-
HUU?

Kakyto pyHKIHIO, TOMUMO MEXaHUYECKOU, BBIMOIHIET KOJJIEHXUMa?

B 4ueM 11eHHOCTh BOJIOKOH CKJIEPEHXUMBI JIbHA, KaK NPSAUIBHOTO ChIPbs?
KakoBbl ocoOeHHOCTH ckiiepeusl (popMa KIETOK, yTOIIIEHUE KIETOUYHBIX
CTEHOK, IOPOBBIE KAHAJIBI)?

Kakue TkaHu BXOJAT B cocTaB (pJI09MBbI, U KAKOBBI UX QYHKLIINU?

Kakue TkaHu BXOJAT B COCTAaB KCUJIEMBI, U KAKOBBI UX (QYHKIIUU?

Kak noyro GyHKUHMOHUPYIOT COCYABl U CUTOBUJIHBIE TPYOKU?

Kak ucnonb3zoBaths npusioxkenue Plant Tissue Plus? KakoBbl ero Bo3Mox-
HOCTHU?

Yto Takoe NpOBOASIINNA MTYy4OK?

KakoBbI NpUHLIUIIBI KJIACCUPUKATUN MPOBOASIIHUX MTYUYKOB?

Paznen II. AnaTomust 1 Mop(oI0THsI CEMEHHBIX PACTEHUMN
Tema 3. BereratuBHbIE OpTraHbl PACTEHUI

AN DN P~ W=

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.

Kakune pyHKUIMU BBIMOJHSIET KOPEHB?

KakoBbI NpUHIUITBI KIAaCCUPUKAIUU KOPHEH?

Kakune 30HBI BBIIEISAIOT B pacTylieM KOpHe?

YeM MOKpHIT KOPEHb MEPBUUYHOTO aHATOMHUYECKOTO CTPOECHHUS?

Kak Ha3pIBalOT MEPBUUHYIO KCUJIEMY, 00pa3ytonyto 2 u 6ojee ayuei?

Kak ocyniecTBiseTcss mepexoa KOpHs K BTOPUYHOMY CTPOCHUIO? Y KakuX
pAacTEHU OH MPOUCXOIUT?

Yro Ttakoe kopHemnnon? Kakue opransl pacTe€HUs NPUHUMAIOT y4acTHE B
0o0pa3zoBaHUM KOpHeMmiIoaa?

[lepeuncanuTe TUIIBI AHATOMHUYECKOTO CTPOEHUS KOPHEILJIOIOB.

UYto Takoe kiyoeHbku? Ha KOpHSIX KakuX pacTeHUN OHU 00pa3yroTcs?

KakoBo 3HaueHue Ki1yOeHbKOB?

Uro Takoe cTebdeab U KaKOBBI €ro GYHKIIHUN?

Kakas Tkanp HaXOaUTCA B lIeHTpe cTebnsa? B nentpe kopHs?

Kakumu TkaHAMHU NpeacTaBieH NepuUHKI cTeOsist U KopHA? KakoBwl ero
(GYHKIIMM B 3TUX OpraHax?

B uyem OCHOBHBIE OTJIMYHUS aHATOMUYECKOTO CTpoeHUs cTebyieil oxHo-
JOJIBHBIX U JBYJOJIbHBIX pacTeHuil? UeM OHU 00yCIIOBIICHBI?
Yto 00ycnaBirBaeT BO3SHUKHOBEHUE MyYKOBOTO, MEPEXOJAHOTO U HE MyYKO-
BOTO - CIUIOLIHOTO THUIIA CTPOECHUS CTeOIs IBYJOJIbHBIX PACTEHUN?

UeM MOKPBITHI CTEOIM OJHOMOJBHBIX pacTeHUW? J|BydOJIbHBIX TpaBSHH-
CTBIX pacTeHuii? J[peBECHBIX IBYIOJbHBIX?

YeM NOKpPBITHI CTEOJU OJHOJAOJBbHBIX pacTeHui? JIBYyIOJBHBIX TpaBsHHU-
CTBIX pacTeHuil? J[peBEeCHBIX IBY10JbHBIX?

Yro Takoe sapo u 3a00J0HB B CTEOJIe IPEBECHOTO PACTCHUS
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19. HazoBute Mopdosornyecknue 4acTu JIMCTA.

20. KakoBbl NpUHIHIBI KI1acCU(DUKALUU TUCTHEB?

21. Kakue popmamnuu JUCTHEB BRIJACISAIOT B IMpeaeiax mooera?

22. UYro takoe rerepodunnusa? IlpuBeaure npumepsl.

23. Kakymo CTOpOHY JTUCTOBOW MIACTUHKH HA3bIBAIOT OPIONIHON, CIIMHHON?

24. Yrto XapakTEepHO IJs CTPOEHUS AOPCOBEHTpaibHOro jucra? B uem ero
OTJIMYHUS OT U30J1aTEPaIbHOTO?

25. KakoBO aHaTOMHUYECKOE CTPOCHUE XBOUHKH?

26. Kakue u3MeHEHUS NPOUCXOIAT B JUCThIX OCEHbIO? KakoB MeXaHU3M JIH-
cronana? Yro takoe nuctoBoil pybden? JluctoBoii cien?

27. Oco0eHHOCTHU HCIOJIb30BaHHUs MoOuiIbHOrO mnpuioxenus LeafSnap, ko-
TOPOE MO3BOJISET ONPEAEITh PACTEHUS 1O CTPOCHHUIO JIUCTA.

28. UYrto Takoe kopHeBble mHUmKU? Kopuu raycropun? KoHTpakTHIBHBIE KOP-
HU?

29. Kakue BUJAOW3MEHEHHBIE YACTH PACTEHUS HA3bIBAIOT (UILIOAUSIMH, Kila-
OOIUSMU U PUITTOKIATUAMHA?

30. Yto Takoe nmober?

31. Kakue cymecTByOT ciocoObl HapacTaHUs U BETBJICHUS MOOEroB?

32. 'V xakux metramop(}o3oB moOera 3amacHble NMUTATEIbHbIE BEIIECTBA OT-
KJaJbIBalOTCA B cTeOJieBOM dacTu? B BUAOU3MEHEHHBIX JUCThIX? B mou-
Kax?

33. YeMy roMOJOTUYHO JOHIE JIYKOBHUIIBI?

34. Yemyu NyKOBHUIIBI KaKMX PACTEHUI MPEICTaBISAIOT COOOW OCHOBAHUS ac-
CUMUJIMPYIOIIUX JIUCTHEB?

35.Kakue opransl Ha3bIBalOT aHAJIOTUYHBIMU, TOMOJIOTHYHBIMH ?

Tewma 4. ['eHepaTuBHBIEC OpraHbl MOKPHITOCEMEHHBIX PACTeHUI (IIBETOK, MJIOJ, Ce-

Msl).

1. Yro takoe usetok? llepeuncaure ero yacru.

2. Ha3zoBuUTE TUIIBI OKOJOIBETHUKOB.

3. UYro Ha3mpiBawoT a"napoueeMm? Kak yctpoeHa ThluMHKA?

4. Yto Takoe mukpocnoporenes? I'ne n kak oH nporekaer? KakoBo pazBurtue u
CTPOEHHE MBIIBIBI (MYXCKOTO TaMeToduTa)?

5. Kakue ObiBatoT Tunbl ruHeres? Kak ycTpoeH MecTHK U cemMs3a4aTok?

6. UYrto takoe Meracmoporenes? I'me m kak oH npotekaet? Kak pa3zBuBaetcs
3apOJIbIILIEBBINA MEMIOK (KEHCKUM rameToduT)?

7. Urto Ttakoe ampumurcuc? AnomMukcuc?

8. KakoBbl NpUHIUIIBI KJIACCU(PUKAIIUN COI[BETUIA?

9. U3 4yero u mocie Kakoro npoiiecca oopa3yroTcs cemeHa?

10. 3 kakux vacteit coctout ceMs? C yeM cBsi3aHa uX Kiaccupuxaus?

11.Kakue Buabl pacTeHUU NMpU MPOpPACTaHUM BBIHOCSIT CEMSJA0JU HAa MOBEPX-

HOCTb TT04BbI? Kakue He BBIHOCST?

12. Kakue npeumymiectBa aaet Time-lapse BuaeochbeMKa MpU U3yYEHUH MPO-
pactaHus ceMsiH?

13. 13 xakux yacTteil nBeTKka 0opa3yroTcs Miaoabl?

14. KakoBbI NIPpUHIUIIBI KJIACCU(DUKAIIUHU TIJIOT0B?

15. 13 xakux yacTe COCTOUT OKOJOIIIOIHUK?

16.C yem cBsI3aHO JeJICHUE MIOJ0B HA MPOCTHIE U COOPHBIE-CIOXKHBIE?

17.YT1o Takoe connoaus?
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Paznen 3. CucremaTrka pacTeHUH.
Tema 5. Husmme pacrenus, ninu Bonopocnn

l.

2.
3.
4

N o

8.
9.

KaxoBbl niutosornyeckue 0COOEHHOCTH MPOKAPUOTHBIX OPraHU3MOB?

B ueM oTinuus Mexay aBTOTpOPHBIMUA U TETEPOTPOPHBIMU OpraHU3MaMu?
Kaxkue pacTeHus: Ha3pIBatOTCS BOJIOPOCTAMU?

KakoBo ctpoenue Bojopociieit? KakoBo CTpoeHHE OJIHOKJIETOYHBIX, KOJIOHUAIb-
HBIX, MHOTOKJIETOYHBIX U HEKJIETOYHBIX BOJAOPOCIIEH?

Kakue nurmeHThl BCcTpeyaroTes B XpoMatodopax BOJOPOCIEH pa3HbIX OTIEIO0B?
Kak pazMHOkatoTcs BOJOpoCiIn?

Kaxkue Turbl nojaoBoro pasMHOKEHUS U YEPEIOBaHUS OKOJICHUI BCTPEUAOTCA Y
BOJIOpOCE?

Kakue 0coOeHHOCTH CTpOEHUS XapaKTePHBI IS JIAHKTOHHBIX BOJOPOCIIEH?
Kakyto posp urparoT BoJIOpOCIN B IPUPOJIE U XO35AMUCTBE YeI0BEKa?

Tema 6. Briciue ciopoBble pacTeHus

l.
2.
3.

W

7.

KakoBbl OTIM4HS BBICHINX PACTEHUN OT HU3IIUX ?

B yeM oTnmure MOXOBUIHBIX OT BCEX JPYTUX BBICIINX PACTCHUMN?

KakoBbl 00111€ 4yepThl YepeoBaHus MOKOJCHUI y TJIayHOB, XBOIIEH, ManopoT-
HUKOB?

B dem 3BONIIOIIMOHHOE 3HAYEHUE PA3HOCIIOPOBOCTH?

B xakoi MOMEHT KM3HEHHOI'0 IMKJIA BBICIIETO CIIOPOBOTO PACTEHHS OCYILIECTB-
JIAETCS MEMOTUYECKOE AEIEHUE?

Uro mpeacTaBisitoT co0oit raMeTo(pUThl TUIayHOB, XBOIIEH, TATOPOTHUKOB U Ka-
KOW XpOMOCOMHBIN Ha0Op AJII HUX XapaKTepeH?

Kak Busyanu3upoBaTh ABWXKEHHE 3JIaTep Yy XBOMICH NpU MOMOIIM HU(POBBIX
TE€XHOJIOTUI?

Tema 7. CemeHHBIE PaCTCHUA. OTIIGJI ['omocemenHbIe pacTCHUA

1.

2.
3.
4

N

9.

10.
11.
12.

KakoBo 3HaueHME BOSHUKHOBEHUS CEMEHU B MPOLIECCE DBOJIIOLIUU PACTEHUN?

Kaxk pa3zMHOkatoTcs roJIOCEMEHHBIE pacTEHUs?

Kakue nporuecchl MPOUCXOIAT B MY>KCKOM U dKEHCKOM IIHIIKE COCHBI?

Kakune u3 cTpykTyp CEMEHM r0JIOCEMEHHBIX UMEIOT TallJIONAHbIA U KaKUe JUILIO0-
UJHBIA HA0Op XpOMOCOM?

V¥ Kakux rojJOCEMEHHBIX OILIOJOTBOPEHHUE OCYILECTBIIECTCS CIIEPMATO30MAAMU U
y KaKuX CIEPMUSIMU?

Kakue 0coOOEHHOCTH CTPOEHUSI UMEIOT FOJIOCEMEHHBIE pACTEHUs?

Kakue npuszHaku MOTYT CIYXUTh IMOKa3aTesIMU 0OJiee BBICOKOM OpraHU3allu
OTZIEJBHBIX TAKCOHOB I'OJIOCEMEHHBIX ?

N3 xakoil CTpyKTyphI cemsizadyatka (OpMHUPYETCS IEPEBIHUCTASI KOKYpPa CEMEHH,
IJIEHYaTas KO)Kypa CEMEHU?

Kak popmupyetcs 3apopiin ciopoduta?

Kax oOpasyercst u 4To mpencTaBisieT co00i My»KCKOH raMeTo(hUT XBOWHBIX ?

Kaxk o6pa3zyeTcs u uTo npeacTaBisieT co00M )KEHCKUM raMeTOPUT XBOWHBIX?

Kak mpoBectu Bepu(pUKanUio JATUHCKUX HA3BaHUW TOJIOCEMEHHBIX pPAaCTEHUU
mpu oMoy caita ipni.org (International Plant Names Index)? Kak onpenenuts,
Kakoe€ Ha3BaHHE UMEET MIPUOPUTET, €CJIM B CIUCKE €CTh 2 OJIMHAKOBBIX HA3BAHUS?

Tema 8. Otnen [IokpbITOCEMEHHBIE PACTEHUS

Bonpocsl o XxapakTepucTUKE CEMENCTBA TOKPHITOCEMEHHBIX PACTEHUM:
1. CeMeiicTBO (pyccKoe, TaTUHCKOE HA3BAHUE).

2. IloacemeiicTBa (pycckue, JAaTUHCKAE HA3BAHUS).
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3. IIpuMepHOE YKCIIO BUJOB CEMENCTBA.

4. PacnpocTpaHeHHue (TPONUYECKOE, BHETPOIIMYECKOE).

5. IIpeoGnanatoiye Ku3HEeHHbIE (DOPMBI.

6. CTpoeHue BEereTaTUBHBIX OPraHOB: a) cTe0eNb, 0) TUCTOPACIION0KEHHE,

B) JIUCT, T') METaMOP(O3bI

7. CTpoeHUE TeHEPATUBHBIX OPTAHOB: a) COIBETHE, 0) hopMyIa MBETKA,

B) ILJIOJ, T') CEMSI.

8. Baxxneiiue ocoOeHHOCTH cemelcTBa: a) Mmopdosioruyeckue, 0) OMOXUMHUYECKUE.
9. IlpeacraBurenmu.

10. 3HaueHne B IPUPOJE U XO3SICTBE YETOBEKA.

11. Oxpansiembi€ BUIBI.

12. Kak npoBecTr BepuPUKaIKIO JIATUHCKUX Ha3BaHUN MOKPHITOCEMEHHBIX PAaCTEHUN
npu momoiy caifta ipni.org (International Plant Names Index)? Kak ompenenuts,
KaKoe Ha3BaHWE UMEET MPUOPHUTET, €CIM B CIHUCKE €CTh 2 OJUHAKOBBIX Ha3BaHUA?
['te MoxxHO HalTH H(DOpMaIUIO 00 aBTOpe KOMOUHAIUN?

Bomnpocs! ais Mmopdoiaoruueckoro aHainmsa NOKPhHITOCEMEHHBIX PACTCHUI:
. Kuznennas dopma.

. KopneBas cucrema.

. Bunponzmenenust KopHs.

. [ToGerm.

. Hapacrtanue noGera.

. Metamopdo3b1 moOeros.

. Crebenb.

. JIucropacnonoxenue.

. JIucte4.

10. )KunkoBaHnue.

11. ®opma 1TMCTOBON MIIACTUHKH MPOCTOTO JIUCTA.
12. JIucT mpoCTOi € LIEIbHOW WIIA PACUIIEHEHHOW JTMCTOBOM MJIACTUHKOM.
13. JIucT CnoXHBIM.

14. Kpaii 1ucTOBO# TIJIACTUHKH.

15. Busou3sMeHeHuUs JIUCThSI.

16. IIBeTkHw.

17. Cousertue.

18. OkoJsonBeTHUK 1O (popme.

19. TIpocToit OKOJIOIBETHUK.

20. JIBOMHOM OKOJIOI[BETHHK.

21. Augpornen.

22. I'ugenen.

23. IlecTuk.

24. 3aBs3b.

25. ®opmyiia IBETKA.

26. Inog.

27. Cewmsl.

O 001NNk~ W —
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6.2. Onucanue noka3areJsieil 1 KpUTEepHeB KOHTPOJISA YCIIeBAeMOCTH,
ONMCAaHUe KAJ OLeHNBAHUSA

JIis OLIEHKW 3HAHWM, yMEHMH, HaBBIKOB U ()OPMUPOBAHHUA KOMIICTCHIIHMH IIO
JTUCUUIUIMHE TPHUMEHSETCS 0aJIbHO-PEMTHHIOBASl CUCTEMAa KOHTPOJI U OLEHKH
YCIIEBAEMOCTH CTYAECHTOB.

B ocHoBy 6amnbHO-peliTunroBoit cuctemsl (BPC) monoxeHbl NpUHIMIBI, B CO-
OTBETCTBUHU C KOTOPHIMH (DOPMHUpPOBAHHE PEHTHHTA CTYAEHTA OCYIIECTBISIETCS B XO-
JI€ TEKYILIETO KOHTPOJIA U MPOMEKYTOUHOM aTTeCTAllU 3HAHUU.

Jl1st ycBOEHHMS Kypca U MOJyYeHUSs MOJIOKUTEILHON UTOTOBOM OLIEHKH HEOO-
xoMMo Habpath 3a cemecTp oT 60 mo 100 6amma (Tabmumbl 7 u 8).

OCHOBHBIMHU BUAAMH KOHTPOJISI PE3yIbTaTOB OOYyUEHUS SBISAIOTCA: TEKYIINNA Ha
3aHATHUSAX (TECThI, YCTHBIM OMPOC, KOHTPOJIbHBIE pabOThl U KOJUIOKBUYMbI) U IpOME-
YKYTOYHAsl aTTECTalusl 3HAHUM (3a4€T).

@opMBI KOHTPOJIS: YCTHBIM ONPOC, TECTOBBIM KOHTPOJIb, MHIAUBUAYAJIBHOE CO-
OecenoBaHUE, BBINIOJIHEHUE JJOMAIIIHETO 33JjaHus B paboyeil TeTpaau.

Y4YuThIBatOTCS BCE BHUJIBI yU4€OHOU JI€ATENbHOCTH, OLIEHUBAeMbI€ OIpE/IeNICH-
HbIM KOJIMYECTBOM OauioB. B uTOroByro cymmy OaiioB BXOIST pe3yJbTaThl BCEX
KOHTPOJIMPYEMBIX BUAOB JEATEIbHOCTH — MOCEIICHHE 3aHSATUM, BBINOJHEHUE 3a]a-
HUM, IPOXOKIECHUE TECTOBOIO KOHTPOJIA, aKTUBHOCTh HA MPAKTUYECKUX 3AHATHUIX U
T.II.

Bce Buabl yueOHBIX pabOT IOHKHBI OBITH BBIIIOJIHEHBI TOYHO B CPOKH, MIPEAY-
CMOTpPEHHBIE TTporpaMMoi o0yueHusi. Eciiu He BBINOJTHEHO Kakoe-Iu00 U3 yueOHbBIX
3a/lanuii (TIpOITyIIeHa MpakThuueckas padoTa, HE BBITIOJIHEHO JOMAIlHEE 3aJlaHue B
paboueit TeTpaau U T.I.), TO 3a JJAHHBIA BUJ YUeOHOM paObOThl OaIbl HE HAUUCIISAIOT-
Ccsl, a MOATOTOBJICHHBIE MO3XKE MOJOKEHHOIO CpOKa padOThl OLIEHUBAIOTCS C MOHU-
xarommm 50% korhPuireHToM.

Tekylmuii KOHTPOJIb MPOBOAUTCA HA Ka)XIOM AayJUTOPHOM 3aHSATHUH B BHJIE:
YCTHOTO BBIOOPOYHOIO cOOECE0BaHUs, MUCbMEHHOTIO (PPOHTAILHOIO OMpoca, Mpo-
BEPKHU M OLICHKU BBINMOJIHEHUS MPAKTUYECKHUX 3aJaHuil U ap. B ciywae mpoBeneHus
3aHSITHI C UCIOJIH30BAHUEM TEXHOJIOTHUH MHUCTAHIIMOHHOTO OOY4YEeHUS, MUChbMEHHBIN
OIPOC MOXKET MPOBOAUTHCS C MOMOIIBIO TAKUX OHJIAMH-MHCTPYMEHTOB, Kak Google
Docs u (unorga) Mentimeter.

[Tocne u3yueHus paznenoB AUCHUIUIMHBI TPOBOJUTCS KOHTPOJb 3HAHUI B BUJIE
KOJUIOKBUYMa, C LIEJIbI0 MPOBEPKHU U KOPPEKLUU XO/1a OCBOCHHSI TEOPETUYECKOTO Ma-
Tepuasna, U NPaKTUYECKNX YMEHUW, U HaBbIKOB. KOJIJTIOKBUYM MOKET MPOXOIUTh KaK
B TPAJULIMOHHOM OYHOM (popmaTte, Tak U B BHUJe KOH(pepeHuun Zoom. Webinar uiu
JIPYTUX BUIECOKOH(DEpPEHINH.

OtmeTka, Toslyqaemasi Ha OCHOBE OallIbHO-PEHTHHTOBOW CHUCTEMBI KOHTPOJIS
3HAHWM, MOXKET ObITh U3MEHEHA B Cllydae Jy4lleil OLIEHKU 3HAaHUW TpernojiaBaTesieM
BO BpeMs 3auéra.

Tabnuna 7
IxaJjia oneHUBaHUA 3auéT
85-100
70-84 3ayér
60-69
0-59 Hez3auér
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TabOmura 8
BaanbHasi CTPYKTYpa U MIKAJa OMEeHOK, 0a/TbI

Buja arrecrtanuu 1 cemecTp
AkTHBHas paboTa, MOCEUICHNUE 3aHATUI (JICKIUN) 8
AkTHuBHas paboTa, rmoceneHne npakTuyeckux 3anarui (113 8
BHyTprcemecTpoBbIN KOHTPOJIb
Tekymmi KOHTPOJIb 3HAHUU 25-45
(TecTupoBaHUE, YCTHBINM OMPOC W KOHTPOJIbHBIE pPaOOTHI)
Brinmonnenue 3ananuii B paboyux TeTpaisx 15-25
Komnoksuym 6-14
(pazgensr 1-3)
IIpomexyTouHas aTrecTannsi 3HaHUN or 9 no 15
(3a4€T)

[Tocemenue 1 nexuuum — 1 6amn

ITocemenue omnoii I1P — 0,5 6anna

TecTbl, yCTHBINA ONPOC U KOHTPOJIbHBIE padOTHI OlleHUBatoTca Oamtamu: 0, 3-5
Belnonnenue 3agaHuil B pabounx TeTpansx oneHuBarorcs Oamiamu: 0, 3-5

Ha xosuiokBuyMe HeyJOBIETBOPUTEIbHBIN OTBET orleHuBaeTcs () Oamiamu, yaoBie-
TBOPUTENBbHBIN - 3, XOpouui — 4-5, OTIIMYHBIN — 6-7 OajiaMu.

Ha 3auére HeynoBIEeTBOPUTENbHBIN OTBET OlleHuBaeTcs () OayiaMu, yJI0BJIETBOPH-
TenbHbIN — 9-11, Xopommii — 12-13, otnuunslil — 14-15 Gammamu.

Kpurtepuu oneHuBaHusi pe3yJibTaToB 00y4YeHUsA
TaoOmura 9

Ouenka Kpurepuu oueHnBanus
OLICHKY «324TEeHO0» 3aCIIy’KUBACT CTYACHT, [IOJTHOCTBIO UM YaCTUYHO C
npoOesiaMy OCBOMBILUI 3HAHUS, YMEHUS, KOMIIETEHLIUN U TEOpeTHYe-
VYpoBeHb «3auTe- | CKUIl MaTepuall, BBITOJHHUBIINHN BCEe WM OOJIBIIYIO YaCTh Y4eOHBIX 3a-
HO» JaHUI, HEKOTOpbIE MPAKTUYECKHE HaBBIKU MOTYT OBbITh HE C(hOpMUPO-
BaHBI.
KoMnerenuum, 3akperi€éHsple 3a AMCHUIUIMHON, ¢OPMHPOBAHBI HA
YPOBHE — BbICOKHI, CPEAHUM, JOCTATOYHBIMN.
MuHUMAaNbHBIA | OLIEHKY «HEYAOBJIETBOPUTEIBHO» 3aCIyKMBAET CTY/IEHT, HE OCBOMBIINI
YPOBEHb «HE€3a- | 3HAHUS, YMEHHS, KOMIIETEHIIMM U TEOPETUYECKUN MaTepHall, yueOHbIe
YTeHO» (HEyJlO0- | 3aJJaHUs HE BBIIOJIHUI, TPAKTUUYECKHE HABbIKU HE CPOPMHUPOBAHHBI.
BieTBopuTesibHO) | KoMmeTeHum, 3akperiéHHbIE 32 JUCIUIUIMHOM, He c()OPMHPOBAHBI.

6.3 IlpuMepHbBIii IepeYeHb BOMPOCOB K 3a4€Ty NO Aucuuiuinde borannka

Pa3pgen 1. l{lutonorus u rUCTOIOTHS.
AHATOMHMYECKOE CTPOCHHUE HM30JIaTePaIbLHOIO JIMCTA.
AHAaTOMUYECKOE CTPOCHHE JINCTA C JOPCOBEHTPAIBHON CTPYKTYypoi Me30duiuia (Ha
pUMEpPE KaMEIHUH).
AHaTOMHYECKOE CTpOoeHUE cTe0sIel APEBECHBIX BYI0JIbHBIX U TOJIOCEMEHHBIX.
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AHaTOMMUYECKOE CTpPOEHHUE CTeOJI OJHOMOJIBHBIX pacTeHui (Ha mpumepe crtelseit
KYKYpPY3bl U PXKH).

Amnmnapar ['onabmkxu. OHTOreHe3 JUKTHOCOM; UX CTPOEHHUE U (PYHKIIHH.

Bakyonu. Ctpoenue un pyHkuuu Bakyoseil. CoctaB KJIETOYHOIO COKa.
BunousmeneHne KiIeToOUYHOW CTEHKH (0JIpeBECHEHHE, ONpOoOKOBeHUE). PeakTuBbI Ha
JUTHUH U CyOEpuH.

Kak ucnons3zoBars nmpunoxenue Plant Cell World? KakoBbl ero Bo3mMoxHO-
ctu?

BropuuHoe yrouniieHne KOpHe JBYA0IbHBIX. JleaTenbHOCTh KaMOusl MapeHXUMHO-
IO U MEPULIMKINYECKOTO IPOUCXOKIACHUS.

Knaccudukanuys opranest KJIETKH O HATUYUIO U YUCITy MEMOpPaH 000JIOUKH.
Komnenxuma. Knaccudukanus. OyHKIIUU U CTPOCHUE.

Kommneke sanpo. Yactu saapa. @opma u BennuuHa saep. OyHkuuu sapa. SAapeiiku.
MexaHu4eckue TKaH! U UX IACIOKAlUs B TEJIE PACTCHHUS.

MHUTOTHYECKUN LIUKIT KIIETKH.

Mutoxonapun. Ctpoenue u GpyHKuu. I 'unoresa mpoucxoxaeHus IByMeMOpaHHBIX
OpraHel.

OO6pa3oBaHue MEPBUYHOTO Kpaxmayia B xjoporuiactax. JlerkomniaacTel (OHTOTeHE3,
JIoOKanu3anus B Teye pactenus, GpyHkiun). Knaccudukanms kpaxMalbHbIX 3EPEH.
OHTOreHe3 CUTOBUIHBIX TpyOOK. CuToBUIHBIE IMIACTUHKU. CTpOEHUE KIIETOK -
CIYTHHUII U UX QYHKLHUU.

OcCHOBHBIE TKaHU: MOTJoLIaroNIas, GOTOCUHTE3UPYIOIIas U 3anacarouiasi napeHxu-
Ma; a’peHxuma. Jluciokaius B Tee pacTeHus U QyHKIUU.

[lepBuuHas u BTOpUYHAs KIETOUYHbIE CTeHKU. OCOOEHHOCTH (POPMUPOBAHUS, XUMU-
YECKUU COCTaB. PaBHOMEpHOE M HEPABHOMEPHOE YTOJIIECHUE KJIETOYHOM CTEHKHU
(mpuMepsI TKaHeH ).

[TonsiTne o crpoeHue kineTku. OCHOBHBIE NMPU3HAKU OTJIMYMS KJIETOK PACTEHHH OT
KJIETOK KUBOTHBIX.

[Tonsarue 06 anemenTapHoil MeMOpane. CTpoeHre MeMOpaHbl Ha MPUMEpE IJ1a3Ma-
JIEMMBI.

[TpoBonsmue nyuku. Knaccudukanus: a) mo cocraBy; 0) Mo pacrnojOKEHUIO KCU-
JeMbl U (PII03MBI OTHOCUTENILHO APYT APYyra; B) MO HAJUYHUIO KaMOUs.

[TpoBonsmue Tkanu. Kommekcsl kcunema u ¢piaosma.

[IpocTeie u okalMIIEHHBIE TTOPBL. [LITasMoaecMbl. 3HaueHUE TTOP B )KU3HHU PACTECHMUS.
Paznnune Mexay TpaxenaaMH U TpaxesMH. DBOJIFOLUS TPAXEaIbHBIX AJIEMEHTOB.
OHTOreHes Tpaxei.

Paznuuust B CTpOEHUM MPOBOJSAIINX 3JIEMEHTOB KCUJIEMbI U (DJIO3MBI B CBA3M C MX
GyHKIASIMH.

Cucrema mepucteMaTHueckux TkaHed. Kiaccudukanus ux 1mno mpoucXOXACHUIO U
MECTOIOJIOKEHHIO B TEJIE PACTEHUS.

Cxknepenabl (MAno0JacThl M KaMEHHUCTas TKaHb). OCOOECHHOCTH aCTEPOCKIEPEH .
Jucnokarus B Tene pacteHus. OyHKIUU.

Cknepenxuma. CTpoeHue u QyHKIHH.

Crenka knetku. E€ oOpasoBanue. XuMHUYECKU COCTAaB U CIOCOOBI pOCTa MEpBUY-
HOU U BTOPUYHOM CTEHKH.
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Crpoenue snuaepmbl. OCHOBHBIE KJIIETKH; YCTBUYHBIN anmnapar; TPUXOMBI.

Kak ucnonp3oBats npunoxenue Plant Tissue Plus? KakoBbl ero Bo3mMoxHO-
ctu?

Tunsl nenenus aapa. MuTos.

Tunsl 3a0keHUs MPoKaMOusi U OCOOCHHOCTH AuddepeHnranuu kamMOus y IBY-
IOJBHBIX pacTenuil. [lepexogHoe cTpoeHue cTedist Mo COTHEYHUKA

XJI0poIIacTel. Y IbTPaMUKPOCKOITMYECKOE CTPOCHUE.

Xpomormactel. OHTOreHes3. Jlokanuzanusa ux B tene pacteHus. [lurmentel. OyHK-
LIUU XpPOMOILIACTOB.

OHJOIUIA3MaTUYECKUN PETUKYIIIOM. YIIBTpacTpyKkTrypa. @yHKIuM.

OnubnemMa u snuaepma. CTpoeHne U QyHKIUH.

Pa3nes 2. AHatomusi 1 MOP(OTOTHS CEMEHHBIX PACTEHUH.
Ambumukcuc. Anomukcuc. [lapTeHokapmusi.
AHaJIOTUYHBIE ¥ TOMOJIOTUYHBIE OpraHbl (Ha mpuMepe MeTaMop(d030B OPraHoOB).
Annpouen. Tunbl anapoues. IIlponcxoxaeHne U CTpoeHUE THIYMHKA. MHKPOCKO-
MIUYECKOE CTPOEHUE THIYMHKH. MHUKPOCIIOPOT€HE3 U MUKPOTAMETOIEHE3.
['mreneil. Turbl THHELIES 110 YUCITY M XapaKTepy CpacTaHus IIJI0J0JIUCTHKOB.
['MnoTe3sl MPOUCXO0XKICHUS LIBETKA.
30HBI KOpHS 1o anuHe. DopMupoBaHUE NEPBUYHOTO CTpoeHus: KopHs. KopHeBoi
yexJiukK ((hopmMupoBanue, CTpoeHue, PyHKITUN).
Knaccudukanus KOpHEBBIX CUCTEM 110 POUCXOKIEHUIO U IO (hopMe.
Knaccudukanus nuctbeB. CI0KHBIE JIUCThS, 0OCOOCHHOCTH OMAaJICHUs CJIOKHBIX JIU-
CThEB.
Knaccudukanus moyek Mo cocTaBy, MECTOIOJIOKEHHIO Ha 1MoOere u KOpHE, U
GyHKIUAM.
KnyOnu HaymzemHbie (Ha mpumepe Kosibpadbu u opxuaei). CTpoeHre u QyHKIHH.
KoHTpakTuiapHble KOpHU, MX (PyHKIMHU. 3HAUEHHE B JKU3HU pPACTEHUN mpolecca
reouiuu.
Kopuennoasl. Makpockonnyeckoe cTpoeHue. MUKPOCKOIIMYECKOE CTPOCHUE KOPHS
KOPHETIJIOJIOB MOPKOBH U PEAbKY (B CPAaBHUTEIILHOM ILJIAHE).
JIucropacnonoxenue.
JlykoBuLIbI (TYHHUKATHBIE U YepenuTyaThie) U KIyOHEeIyKOBUIbI. CXOACTBO U pa3-
anure B QYHKIUSAX U CTPOSHUH.
MakpoCKONIM4YEeCKOE CTPOEHUE CTBOJIA JEPEBA.
Metamopdo3bl kopHS. OnopHble KOpHU (XOIYyJbHBIE, TOCKOBHJIHBIE, CTOJIOOBU/I-
HBIE).
MeTtaMop§o3bl MIACTUHKH, YEPEILIKA U MPUITUCTHUKOB JIUCTA.
MeTtamopdo3bl modera y moKpbITOCEMEHHBIX PACTCHUM.
Mukpockonuyeckoe cTpoeHue cTedJis KiieBepa.
Mukpockonuyeckoe CTpoeHue cTedis JbHa.
Mukpockonu4yeckoe CTpoeHue cTedis MOoACOTHEYHHUKA.
Muxkpocnoporesnes 1 o0pa3zoBaHHe MbUIBIBI Y TOJOCEMEHHBIX PaCTeHH (Ha mpume-
pe Pinus sylvestris)
Mukpocrnoporeses u pa3BUTHE MYKCKOTO rameTopura y MOKPbITOCEMEHHBIX pac-
TEHUH.
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Mopdorenes kaptodenst npu pa3BUTUU PACTEHUS U3 KITyOHS.

Hanzemuble metamopdo3bl mobera: KOJHOYKa, YCHUK, KIaIoAui, Quioxknaanii
(TpuBeCTU MPUMEDPHI).

OO6pazoBaHue BTOPUYHOMN MOKPOBHOM TKaHU cTe0s1. [IoKpOBHBIE KOMIUIEKCHI TIEPU-
JiepMa U KOpKa.

Oo6pazoBanue cemenu. [I[puHimnbl kiaccuukanum cCeMsH.

OO6mrast xapakTepuCTUKa BBICIIUX pacTeHuil. UepeqoBaHue rarjiouaHON U JUILIO-
UAHOM (a3 y BBICHINX PACTEHUH.

OO6m1ast xapaKTepUCTUKA TOJIOCEMEHHBIX PACTEHUM.

Ob6mias xapakrepuctuka otaena [lamopotHukoBuaHbie. [{uki pa3BuTUs paBHOCIO-
POBOIr0 MarOPOTHHKA.

OO6m1ast XapaKTepUCTUKA CEMEHHBIX PACTCHHIA.

OnHOCEMSHHBIE 1 MHOTOCEMSIHHBIE TTPOCTHIEC CYXUE TIJI0IBI.

OnTorenes nucra (OYEPEIHOCTh PA3BUTHUSI U3 JIMCTOBOTO Oyropka dacTeil JucCTa).
DyHKIMU YaCTEN JINCTA.

Kakoe MoOuUIIbHOE TPHIOKEHUE TMO3BOJSET OMPENEIATh PACTEHUS Ha OCHOBAHUU
JAHHBIX O CTPOEHUH JucTa?

Omnsutenue. Ilpucnocobnenus, mnpeaoTBpamiaoinme camoornbuieHre. OIbUICHHE.
CamoorblieHre, NepeKpPECTHOE ONbUICHUE.

OpraHbl €CTECTBEHHOTO BETE€TATUBHOIO PAa3MHOKEHUs. POJb B KW3HU pacTECHUH,
WCIIOJIb30BaHUE B CEJIbCKOXO35MCTBEHHON ITPAKTHKE.

OcHoBHbie GhopMbl conBeTHil. [IpucrnocoOieHust y COBETUN K pa3IMYHbIM areHTam
OTBLJICHUSI.

Oco0EHHOCTH MUKPOCKOITMYECKOTO CTPOEHHUS KOPHEIIO/1a CBEKIIBI.

OcoOEHHOCTH CTPOEHUS JIUCTA IO CPABHEHUIO C OCEBBIMH OpraHamu (ctebjieM U
KopHeM). YacTu iucta u X QyHKIUH.

[lepBuuHOE cTpOCHHE KOPHS (HA IPUMEPE KOPHS UPHCa T€PMAHCKOTO).

[lepBuuHOe cTpoeHHe cTeOisl NBYIOJIbHBIX (CPaBHUTH C TEPBUYHBIM CTPOCHUEM
KOpH#).

IlepBUYHBIA U BTOPUYHBIN SHIOCIIEPM; IPOUCXOKICHUE; IPUHLUUIUAIIBHOE Pa3Jiu-
que.

[Tnoner. Ctpoenune u kiaccudUKaIus COYHbIX U CYXHX TIJI0JIOB.

[To6er. Metamep. Knaccudukanus moderos. Hapactanue u BeTBieHue noOeros.
[ToazeMuble Ki1yOHM TOOETOBOT0O MPOUCXO0XKIeHUs. Pa3BuTue kaprodens u3 ceMsH u
U3 KiIyOHel (cnenaTth pucyHokK). CTpoeHne U (pyHKIIMM HaA3€MHOM YacTu MOOEroB.
[Tonzemubie MeTaMOP( 036l TOOETOB.

[TpuHIMIBI KTacCUDUKALIMY TUIOIOB.

[IpuHIMIBI KTaCCU(DUKALIMY CEMSIH.

[Ipucnoco6yeHus, MPENATCTBYIOUINE CAMOOIBIICHUIO (T€TePOCTUIIUS, TUXOTaMMUs,
bu3noIornYecKasi CaMOHECOBMECTUMOCTD, ABYIOMHOCTB ).

[TpoAOMAKUTENLHOCTD KU3HHU JUCThEB. JIMCTOMagHble M BEYHO3EJEHBIE PACTEHUS.
[Iporiecc onazeHus IUCTHEB M 0Opa30BaHUE JIUCTOBOTO pyOI1ia. JINCTOBBIE ClebI.
[IpoucxoxieHne cemsizayaTka U CEMEHHU, UX OHTOTEHE3.

[Ipouecc onia0I0TBOPEHNS Y TOJIOCEMEHHBIX PACTEHU.

[Tpornecc omI0I0TBOPEHUS Y TOKPHITOCEMEHHBIX PACTCHUM.

Pa3BuTue 3apojpiiieBoro memka. [Ipoiecc 1BOMHOIO OIMJI0I0TBOPEHUS Y TOKPHITO-
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CEMEHHBIX PACTEHU.

Pa3ButHe u CTpoeHHe KEHCKOT0 raMeTo(puTa y roIOCEMEHHBIX PACTEHUH.

Pa3Butne My>xckoro rameTo(ura y roJ0CEMEHHBIX pacTEHUM.

COopHubie (croxHbIe) 110161, Cortoaus.

Congetus. CtpoeHue, KiacCupuKaLus.

Crioco0bl MEPEKPECTHOTO OMBUICHUS Y MOKPBITOCEMEHHBIX pacTeHuid. [Ipucrnoco6-
JIEHUS BETKOB K PA3JIMYHBIM areHTaM OIbUICHHUS.

CpaBHHTENBHASA XapAKTEPUCTHKA TAMETO(PHUTA Y BBICIIUX PACTEHHIA.

CpaBHHTENBHAS XapAKTEPUCTHKA CEMEHU T'OJI0- U TOKPHITOCEMEHHOTO PACTEHHUS.
Cronon. KopueBuiie. OcoOeHHOCTH CTpOCHHSI M (PYHKIIMM TOHKHX KOPHEBHUII C
JUIMHHBIMHA MEKJ0Y3JIUSMH U TOJCTBIX — C KOPOTKUMHU (TIPUBECTH MPUMEPBHI).
CtpoeHne My CKOU U )KEHCKOU IHIIKH Y Pinus sylvestris.

CrtpoeHue npocToi JTyKOBHUIBI JIyKa PEMYATOrO U CIOXKHOM JIYKOBHIIBI YECHOKA.
CrpoeHnue cemsi3ayaTrka MOKPhITOCEMEHHBIX PACTEHUN.

CrtpoeHue ceMsH IBETKOBBIX pacTeHuil. Kinaccudukanus ceMsH 1o NpuU3HAKy OT-
JIO’KEHHS 3aIIaCHBIX TUTATENIbHBIX BELIECTB.

CrpoeHue yCTBUYHOTO anmnapara i Ye4eBUUKHU.

CrpoeHue 1BETKa M COLBETUH OCHOBHBIX XJEOHBIX 3J1aKOB (pOXKb, MIIEHMLIA, Y-
MEHb, PUC, KYKypy3a).

Tunel npeBecuHbl CcTEOJIEH NBYXJOJBHBIX JPEBECHBIX pacTeHud. OcoOeHHOCTH
CTPOEHUS JPEBECUHBI TOJIOCEMEHHBIX.

Tunel cTpoeHUs UBETKOB (PACHOJI0KEHHE U CPACTAHUE KOMIIOHEHTOB, CAMMETPH).
@opmyabl U guarpaMmsl. [Ipumepst.

®yHkuu nucta. PopMannu TUcTheB. ['erepoduims.

[[Berenne. Pazmeps! 11BeTka. 3auBeTtanue. [lepuoquuHOCTh U NPOAOIKUTENBHOCTD
LBETCHHUSI; MOHO- U MOJUKAPIIHSL.

Kakune MoOuibHbIE MPUIOKEHUS MO3BOJSIOT ONPEENSITh PaCTEHUS] HA OCHOBAHUU
cTpoeHus nBeTka? KTo M3 ydeHBIX BIIEPBBIE OTMETHJI BaXXHOCTh CTPOEHHUS LIBETKA
JUTSL ONIPEAEIIEHNS] TAKCOHOMUYECKON TPUHAIIEKHOCTH PACTEHUSA?

Pa3zgea 3. Cucremarrika pacTeHHI.
Boaopocnu. O0mas xapakrepuctuka. TUIbI TAJTIOMOB, XpPOMATO(OPBHI.
Kinacc Ognononbsubie. O011as xapakTeprucTHKaA.
Knaccudukanus ronoceMeHHBbIX.
Kputeprn npMUTUBHOCTH ¥ POJBUHYTOCTH Y TOKPHITOCEMEHHBIX PACTEHUH.
Otnen Tonocemennsie. Kmacc Xsoitabie. OOmast xapaktepuctuka. OCHOBHBIC
MPECTABUTEINH.
Otnen I'onocemennnie. O0mas xapakrepuctuka. Kinacc CaroBaukossie. OCHOBHBIC
npeacraBuTenu. OTIMYHNE OT XBOWHBIX.
Otnen N'omocemennsie. O6mias xapakrepuctuka. Kimaccudukanms.
Otnen 3enensie Bogopochu. Kitaccudukanus v npeicTaBuTeu.
Otnen MoxoBuanbie. OOmast xapaktepuctuka. Cdarnoeie Mxu. OCOOCHHOCTH
CTPOCHHUS, POJIb B PUPOJIE.
Otaen MoxoBunnbie. OOmas xapakrepuctuka. [lukn pasutua mxa Kykymikux
JIEH.
Otnen [HanopotHukoBuaHbie. OOIIas XxapakTepuctrka. [{ukin pa3BuTs paBHOCIO-

38



POBOTO MANOPOTHHUKA.
Otnen [InaynoBunneie. OOmas xapakrepuctuka. [lukin pa3Butus rjayHa OynaBo-
BHUJIHOTO.

Otnen [TnaynoBuaubie. O01Ias xapakTepucTuka. [{ukin pa3BUTHs CelaruHeIUIb.
Otnen IokpeiTocemenHble. CeMsI3a4aToK U €ro CTpoeHue. TUmbl ceMsa3a4aTKoB.
Otnen XBomeuanbie. OOMmas xapakrepuctuka. CTpoeHUE U UK Pa3BUTHS XBOIIA
MOJIEBOTO.

Otnenst [Iponrepunodputs! (Punnodursr) u llcunotoBuansie.

OTauyue mosoBOro mpoiiecca y MOKPHITOCEMEHHBIX U FOJIOCEMEHHBIX PACTEHUM.
IMonaknacc Actepuasl. CemerictBo CnokHOLBETHBIE (ACTPOBBIE).

IMonknacc Junnenunnel. CemeiictBo Kpecroupernsie (KamyctHbie).

[Moaxmacc Aumnenunanl. CemeiicTBO ManbBOBEIC.

[Moaxmacce Aumnennnanl. CemeiicTBO THIKBECHHBIC.

[Moaxnacc Kapuodpummnuasl. CemeiictBo Mapesbie.

[Tonknacc Jlamuuasl. CemetictBa HopuunukoBsie u SIcHoTkoBBIE (I'yOOIIBETHBIE).
ITonxmnacc Jlamunnael. CemeiictBo IlacieHoBbIe.

IMonknacc JIunmuuapl. CemeiicTBo 3makoBbie (MSTIUKOBBIE).

[Tonknacc Jlunmuuasl. CemeiictBa JIunelinsie, AMapuIMCOBBIE, IprcOBBIE.
ITonknacc JIunmunasl. CemenictBo OpXuaHbIE.

[Tonknace JInmunasl. CemenictBo OCOKOBBIE.

[Toaxnacc Marnonmuunel. CemeiictBa Marnonuessie, JlaBpossie, Humdeiinsie. Ou-
JIOTEHETUYECKOE 3HAYEHUE ATOr0 MOAKJIIacca.

ITonknacc Po3uasl. CemeiictBo boboBbie (moacemeiictBa Mumo3oBsie, 1le3annnu-
HUEBbIE U MOTBIJILKOBBIE).

[Toaxnacc Po3uael. CemelictBo boGoBeie. OOmias xapakTEepHUCTHKA, ACJIICEHUE Ha
MMOJICEMENCTBA.

ITonkmacc Po3uasl. CemeiictBo Cenbaepelinbie (30HTHYHBIE).

[Toaxnacc Po3unsl. CemeiictBo Po3zannbie (Po3omBerHsie). OO01as xapakTepucTuka,
IPUHIIMIIBI BRIICNICHHS mojiceMeiicTB. [loncemetictBa Crimpeitnbie, S16moneBbIe, Po-
3annbie ([1unoBHuKOBBIE) 1 CIIMBOBEIE.

Paznuuns Mex1y HU3IIMMU U BBICIIMMHU PACTCHUSMU.

PasnocnopoBsie nmanopotHuku. OOMIas XapakTepUCTUKA.

CpaBHUTENBHAS XapaKTEPUCTUKA KJIacCOB [IBynosibHbIE 1 OJTHOIOTIBHBIE.
CpaBHuTenbHAs XapakTepucTUKa cemeicTB OCOKOBbIe U MATIUKOBBIE (371aKK).
Hukn pazsutus Pinus sylvestris.

[Ipy moMon Kakoro canTa MOKHO BBIBEPUTH JIATUHCKHE HA3BaHUS PACTCHUN?
Kakne moOuibHBIC MPUIIOKEHUS TTO3BOJISIIOT WIASHTUPUIIMPOBATh pacTenus? Kako-
BBl OCOOCHHOCTH MCTIOJIb30BAHUS ITUX MPUITOKEHUN?

Pa3nean 4. ['eorpadus u 3K0JI0THS pacTCHU.
Apeanbl paCTeHUH U TUIIBI apEaoB.
3oHalIbHAs, UHTPA30HAJIbHAS U a30HAJIbHAS] PACTUTEIHLHOCTH.
KynbsrypHas duiopa 3emmu. LleHTpbI mpoucXoXaeHUS KyIbTYPHBIX PACTCHUH.
PacTenns m mouBa: 3KOJIOTMYECKHUE TPYIIIBI PACTEHUN O OTHOLICHUIO K MOYBEH-
HBIM (paKkToOpam.
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OTtnrunst arpopUTOIICHO30B OT €CTECTBEHHBIX PACTUTEIHHBIX COOOIIECTB.
Dxosioruyeckas (1o cpeqie 00uTaHus) KiaccuuKaIus KOpHei.

DKOJIOTHYECKHE TPYIIBI pACTEHUI ¥ aHATOMUYECKHE alaliTallil paCTeHU OTHOCH-
TEJIIBHO PEKUMOB CBETa, TEMIIEPATYPBhI, BOJBI, KaK YKOJIOTUYECKUX (PaKTOPOB.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHre JUCHUIINHbI
7.1 OcHoBHas1 JIMTEPATYypPa

1. KopoBkun O. A. boranumka : y4yeOHMK [Jis NMOArOTOBKH OakajaaBpoOB IIO
HamnpasyienusiM 35.03.03 "Arpoxumus u arponouBoBenenue’, 35.03.04 "Arpo-
Homus", 35.03.05 "CanoBoactro", 35.03.07 "TexHoyiorusi Npou3BOACTBA U Ti€-
pepaboTku cenbckoxo3srictBeHHOU nmpoayknuu' / O. A. KopoBkuH. - Mocksa :
KHOPYC, 2018. - 434 c.

2. CasunoB, 1.A., ConomonoBa, E.B., Em6atyposa E.1O., Hoznpuna, T. /1. bota-
Huka. CuctemaTuka pacteHui u rpu6os. [Ipaktukym: yaeOHOe mocobdue st
By30B. — Cankt-IlerepOypr: «Jlauby», 2022. — 84 ¢. — TeKcT : 2JE€KTPOHHBIN //
Jlans : anekTpoHHO-OuOIMoTeyHas cuctema. — URL:
htps://reader.lanbook.com/book/208520

7.2. JIonoJIHUTEJIbHAS JINTEPATYypa

1. Boranuka ¢ ocHOBaMH re0O0OTaHUKHU : y4eOHO-METoInUecKoe mocodue / cocra-
Burelb A. U. Kupuk. — Boponex : BI'Y, 2016. — 25 c. — TekcT : 31eKTpoH-
Helii /  Jlamp :  anekTpoHHO-OMOMMoTreuHnas  cucrema. —  URL:
https://e.lanbook.com/book/165252

2. Kosznosckast JI. H. boTtannueckue TEpMUHBI U MOHSTHUS: KJIETKH U TKaHU :
ydeOHOe TTocoOue /i MOATOTOBKMA OakalaBpoB, OOYYAIOIIMXCS [0 HarpaBJie-
HusM 35.03.04 "Arponomus", 35.03.03 "Arpoxumus u arporo4BOBECHUE,
35.03.35 "CanoBonctBo", 35.03.07 "TexHomorus MpoU3BOACTBA U MepepadboT-
KM CEJIbCKOXO3sUCcTBEHHOM npoaykuuun'. Jonymeno YMO By3oB P® mno ar-
papHomy oOpasopanuto. / JI. H. Ko3nosckas, JI. C. Ponman, A. B. Unues ;
Poccniicknii rocyaapcTBeHHbIN arpapHbiil yHusepeureT - MCXA nmenn K. A.
TumupsizeBa, @akynbTeT CaJ0BOJICTBA U JAaHIA(DTHON apXUTEKTYphI, Kade-
pa 6oranuku. - Mocksa : PTAY-MCXA, 2014. - 228 c.

3. KopoBkun O. A. OCHOBHbIE TEPMHUHBI U MOHATUS MOP(OJOTUKM U aHATOMHHU
BbICIINX pacTeHuit : cmoBaph / O. A. KopoBkun ; Poccuiickuii rocygapcTBeH-
HbIl arpapubiii yHuBepcuteT - MCXA umenu K. A. TumupsizeBa (Mocksa). -
Mockga : PTAY-MCXA um. K. A. Tumupsizena, 2015. - 164 c.

4. KopoBkun O. A. 110161 X0351ACTBEHHO 3HAYMMBIX PAaCTEHUH : y4eOHOE TOCOo-
oue / O. A. KopoBkuH ; Poccuiickuii rocyjapcTBEHHBIN arpapHbIil YHUBEPCH-
teT - MCXA umenu K. A. TumupszeBa (Mocksa). - Mocksa : Pocundopma-
rporex, 2018. - 200 c.

5. Poaman JI. C. I'eorpadust u skosnorusi pacrenuit : yueoHoe nocobue / JI. C.
Ponman. - Mocksa : Tpancaor, 2018. - 108 c.
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7.3. MeToauveckne yKa3aHHusl, peKOMEHAAIUMM U APyrue MaTepuabl K
3aHATHAM

1. boranuka. I yacts: PaGouas terpans / Koznosckas JI.H., Unuér A.B. M.: ®I'bHY
«Pocunpopmarporex», 2017. - 81 c.

2. boranuka. I1 gacte: Pabouas terpans / Koznosckas JI.H., Unués A.B. M.: ®I'b-
HY «Pocundopmarporex», 2017. - 108 c.

3. KopoBkun O.A., 3axapun M.I'. HoMeHknaTypa X035SUCTBEHHO 3HAYMMBIX pacTe-
Hult: yueOHoe nmocodue. U3a. 2-e. - M.: ®I'BHY «Pocundopmarporexy», 2017. -
52 c.

4. Tlamenko O.U. HWHpopManMOHHBIE TEXHOJOTUM B OO0pa3oBaHUU: YUEeOHO-
meToauueckoe mnocobue. HwkneBaptoBck: M3n. HukHeBapTOBCKOro rocynap-
CTBEHHOI'0 yHUBepcuTeTa, 2013. — 228 c.

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«/HTepHeT», HeOOXOAUMBIX [IJIsl OCBOEHM S JUCHUILIUHBI

[TouckoBsie cucteMbl: Yandex, Rambler, Google, Mail.ru, Agropoisk.ru

1. Hayunast anekTponHast oubnunoreka e-library.ru (CBOOOIHBIN JOCTYI)

2. ba3a nannpIx «Pnopa cocyaucThix pacteHnit LlenTpansHoit Poccum» -
http://www.jcbi.ru/ecol/index.shtml (cBoOOIHBIN TOCTYI)

3. CenbCKOXO3SIMCTBEHHAS AJIEKTpOHHAs Onbinoteka 3Hanui (CObu3l):
http://www.cnshb.ru/akdil/default.htm (cBoGOIHBII HOCTYM)

4. I'maBHbIN 00TaHnueckuit cag umenn H.B. [{unimaa PAH - www.gbsad.ru (cBo6o-
HBII JOCTYII)

5. [Ipupona Poccun. HartmonaneHelil noptain. - http://www.priroda.ru/ (cBoO6OHBIIM
JIOCTYT)

6. LlenTp oxpansl nukoit mpuposl: http://biodiversity.ru/ (CBOOOIHBIN JOCTYII)

7. OTKPBITBIA WILTIOCTPUPOBAHHBIN aTJIAC COCYAUCTHIX pacTeHuil Poccun u compe-
nenpHbIX cTpad Plantarium: http: //www.plantarium.ru/ (cBoGOAHBIN 1OCTYT)

8. BuneoxoctunrYouTube.com

9. MexnyHapoaHast 6a3za TaHHBIX Ha3BaHUW paCTeHU WwWw.ipni.org (CBOOOIHBIN
JIOCTYI)

10. The plant list. http://www.theplantlist.org/ (cBo6oHBII 1OCTYTI)

11. ®dynnamenTtanbHasi dJeKTpoHHas Oubnuoreka «®dmopa u  daynay. -
http://ashipunov.info/shipunov/school/sch-ru/ (cBo60HBIN JOCTYIT)

12. udporoit repdbapuit MI'Y // HanmoHanbHBIA MapK — JACTO3UTAPUN JKUBBIX CH-
cteMm. - https://plant.depo.msu.ru/ (cBOOOAHBIN AOCTY)

13. baza mannabix «Google Axamemusi». https://scholar.google.ru/schhp?hl=ru/ (cBo-
OOJHBIN TOCTYII)

14. BuptyanbHble KOJJIEKIMH TUGPOBBIX repOapHBIX JUCTOB U (PoTorpaduu BUIOB
pactenuit. Iconographia Plantarium - http://hbc.bas-net.by/plantae/iconographia.php/
(c600600HbILL docmyn)

15. IToptan Researchgate.net (11711 aBTOpHU30BAHHBIX MOJIb30BaTENEH)

16. Ludposas Oorannueckas O6ubnmorexka Botanicus www.botanicus.org (cBoOoa-
HBIN 1OCTYTI)
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http://www.jcbi.ru/eco1/index.shtml
http://www.cnshb.ru/akdil/default.htm
http://www.gbsad.ru/
http://www.priroda.ru/
http://biodiversity.ru/
http://www.ipni.org/
http://hbc.bas-net.by/plantae/iconographia.php
http://www.botanicus.org/

17. AHrnos3pI9Hast TEKCTOBast 0a3a JaHHBIX METUIIMHCKUX U OUOJIOTHYECKUX TEKCTOB
PubMed https://pubmed.ncbi.nlm.nih.gov/ (cBO6OIHBIN TOCTYI)

18. WuTepakTuBHAS J0CKa TUTST IpyMIIOBOH paboThI Jamboard
www.jamboard.google.com

19. IIporpamma 11 FHTEPaKTUBHBIX Tpe3eHTannii Mentimeter www.menti.com

9. IlepeyeHb MPOrpaMMHOI0 O0eceYeHus!

Tabmuma 10
IlepeyeHb NporpaMMHOro odecrnev4eHus
Ne HaHMeHOBaHHeU HaumenoBanue Tun I'ox
pasjiena yueoHoit ABTOp
n/n NporpaMmbIl NMPOrpaMMbl pa3padoTKu
AUCHUILINHBI
Windows 10 OmnepanuoHHast Microsoft |O6HOBIeHUE
1 Bce paznenst
[IpodeccuonanpHas |cucrema Copr. 2021
5 Bee pasieint Microsoft office  |Oducnas, uc- Microsoft |O6HOBJIeHHE
pasit (Office 12) MIOJIHUTEJIbHAS Copr. 2021

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOI 11
OCyIIeCTBJIEeHHS 00Pa30BaTeJbHOI0 Mpouecca Mo JMCUMILINHE

10.1. TpeOoBaHMs K aAyAUTOPUAM JJIsl NIPOBEICHUS 3aHATHI

Crenuanu3upoBaHHas ayJAWTOpPHUs, OCHAIICHHAas CHEeLo0OpYyJOBaHUEM MJis
MPOBENCHUS JIEKUMOHHBIX (KOMIIBIOTEP, MYJIbTUMEAUNHBIA MPOEKTOB WM CMapT-
JI0CKa) M MPaKTUYECKUX 3aHATUI (COBPEMEHHBIE ONTUYECKUE MUKPOCKOIBI, CTOJbI,
CTYJbs, 10CKa). B aymuTopusx nomkeH ObITh O€3IMMUTHBINA TOCTYI K O€CTIPOBOHO-
My uHTepHeTy WI FI. CTyneHTsl TOJKHBI UMETh NEPCOHAIbHbIE MOOUIIBHBIE TEJe-
(donbI (cMapThOHBI), OCHAILIEHHBIE ()OTO- U BUICOKAMEPaMHU.

10.2. TpeOoBaHusl K CIEUAJTUZUPOBAHHOMY 000PYA0BAHHIO

Jlis mpoBeneHusl MpakTUYeCKuX paboT HEOOXOIMMBbI COBPEMEHHBIE ONTHYECKHE
npuOOpsl (MUKPOCKOIIBI, JIYMbl) U COIYTCTBYIOIIEE OOOpPYAOBAHHE W MaTepuabl
(mpeaMeTHbIE ¥ TIOKPOBHBIE CTEKJIa, XMMPEAKTUBHI IS BBISBICHUS Kpaxmaia, WHY-
JVHA, aHTOIMaHa, MyOWIBHBIX BEIIECTB, XUPOB, KIETYATKH, JIUTHUHA, CyOepHHA).
KommiekT miakaTtoB Ha OyMaKHbIX M 3JIEKTPOHHBIX HOCHUTENSX, IMOCTOSIHHbIE U
BPEMEHHbIE MHUKpOIIpenapaThl M0 aHATOMUM M MOP(OJIOTHH pacTeHH, repbapuii
pacTeHul ¢ ATUKETKAMH U 0€3 HUX (IJ1s1 OIpeieTICHus ).

Tabmmma 11
CeegeHust 00 00eCIIe4eHHOCTH CNIENMATM3MPOBAHHBIMY AYAUTOPUSMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

OcHalIEeHHOCTD CHENHAJTbLHBIX
NnoMeleHUH U MOMeIleHUH 1151
CaMOCTOSITEIbHOI PadoThI

HauMeHnoBanue cnenuajJdbLHbIX IOMEIEHUH U IMOMellie-
HUH JJI1 CAMOCTOSATEIbHOM PadoThl

1 2

JIeKIIMOHHBIX 3aHIATUN MPOBOAATCS B 001meyHuBep- | CpencTBa MyJabTUMEANA, CTO-
CUTETCKUX ayuTOpusx 17 kopiyca JIbl, CTYJIbs, nocka, WI-FI

[Ipaktrueckue 3aHsaTUs poBosATCsA B 170 yue6- | Mukpockonsl Carl Zeiss Primo

42



https://pubmed.ncbi.nlm.nih.gov/
http://www.jamboard.google.com/

HOM Kopnyce, ayautopuu 403, 406. Star. Ne no uneenmapusayuonnoi

geoomocmu 560079
Crombl, CTYJbS, TOCKa
WI-FI
3ai 11 caMOIIOATOTOBKHU: Komnbrorepsl — 20 mr. CTosl
[lenTpanpHas HayuyHast OnbnuoTexa umernn H. M. — 39 wt. Wi-fi. [lepconanbubie

Kenesznora. KoMnbroTepHblii YuTaIBbHBIN 3211 (Ka0. | cMapT(OHBI C KaMepamMu
Ne 144)

Croumnsl, ctynbsa. Wi-fi. [lepco-
Obmexutre. KomHaTa 117151 caMONoIrOTOBKU HaJbHbIE CMapT(HOHBI C KaMe-
pamu

11. MeToauyeckue peKOMEHIANMUMN CTYAEHTAM 10 OCBOECHUIO U CIUIJINHBI

Oco0eHHOCThIO YyUeOHOTO Mmpoliecca 1o aucuuiinae «boranukay, sBisercs To,
YTO Ha MPOTSHKEHUHU BCEro Kypca CTYJCHT UMEET JIeJIO C PaCTUTEIbHBIMU O0OBEKTaMU
WM B BHJIE MUKPOIIPENApOB (BPEMEHHBIX WJIM TOCTOSIHHBIX ), WM B BUJI€ TepOapHBIX,
WM CBeXecoOpaHHBIMHU 00pasloB. M3yueHne 3TuXx OOBEKTOB BO3MOKHO TOJIBKO C
UCIIOJIb30BaHUEM COBPEMEHHBIX ONTUYECKUX CPEJICTB — MUKPOCKOIIOB, MOJT PYKOBO/I-
CTBOM IpernogaBaresis. [Iponyck 3aHsATHS, KOTJa UCTIONb3YIOTCS BDEMEHHBIE MUKPO-
npenapaTbl WK «GKUBBIE» 00BEKTHI, MOXKET MPUBECTU K OCIOKHEHUSIM C YCBOECHUEM
Marepuana, T.K. UX IPUMEHEHUE MOKET HOCUTh CE30HHBIN XapaKTep.

JI1st OIIEHKM YCIIEeBAEMOCTU U 3HAHUU UCTOJB3YeTCsl 0aIbHO-PEUTUHTOBAs CHU-
creMa. [Ipomyck JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUM NPUBOAUT K MOHMKCHUIO
PEUTHHIa CTYJEHTA U CHUKEHUIO UTOTOBOM OLICHKH 3HAHUM 10 MTPEAMETY.

OtMmeTka, mojiydaeMasi Mo OaJUIbHO-PEUTHHIOBOM CHUCTEME KOHTPOJS 3HAHUM,
MOKET ObITh U3MEHEHA B CITydae JIyYIllel OlIEHKH 3HaHWI MpernojaBaTeaeM BO BpeMs
3ayéra.

Buabl u gopmbl 0TPA0OTKM NPONMYIEHHBIX 3AHATHI

CryneHT, IpoImyCTUBIININ JIEKIIHUIO, 00s13aH, B TEUCHHUE OJIMKANIIINX, TIOCIE MPO-
MyCKOB, IBYX HEJEIb, MPEJICTABUTh JEKTOPY MOTOKA KOHCIEKT MO TEME MPOMYIIECH-
HOTO 3aHATUA. [[71s MOATOTOBKM KOHCIEKTa HEOOXOJMMO HCIOJIL30BaTh MaTepHall
pekoMeHayeMon utepatypbl. KOHCIEKT MOKHO TPEAOCTABUTh B AJIEKTPOHHOM BHUJIE
B DJICKTPOHHOM 00pa3oBaTesbHOM cpejie yHuBepcuTteTa portal.timacad.ru

CryzneHT, OpoONMyCTUBLIMI MPaKTUYECKOE 3aHATHS, 0053aH, CAMOCTOSTEIBHO
U3YYUTh MaTepuasl MPOMYIIEHHOTO 3aHIATUS U B TEUCHHUE OJIMKaMIIMX, TOCHE MPOo-
MyCKOB, JIByX HeIeldb, OTpadOTaThb Ha JOMOJHUTEIBHBIX KOHCYJBTAaTUBHO-
MPAKTUYECKUX 3aHATHUSAX, PACIUCAHUE KOTOPBIX BBIBEIIMBACTCS Ha JOCKE OOBSIBIIE-
HUN, Ha Kadeape OOTaHWUKH, CEJICKIIMM U CEMEHOBOJICTBA CaJOBBIX PACTCHUH, MPO-
NYHIEHHYI0 TeMy. B UCKIIIOUUTENBbHBIX Clly4asix (Hampumep, MpyU HAIHUYUM SIUIE-
MHUOJIOTHYECKUX OTPAHUYCHUI) JOMYyCKAaeTCs MPOBEACHUE OTPAOOTKH B JTUCTAHIIUOH-
HOlt popme (Zoom-koHpepenius, Webinar u ap.). [IpaBUIbHOCTD BBITIOJHEHHUS 3a-
JIAHUSI U CTENEHb YCBOEHHUS Marepualia MpOBEPSIET NEKYPHBIM HAa KOHCYJIbTATUBHO-
MPAKTUYECKUX 3aHSATUAX MPENoJaBaTesib WM MPENnoaBaTesib, BEAYIINI 3aHITUS B
rpyIIe.
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12. MeToauvecKkue peKOMEHAANNH NMPENnoAaBaTe/]siM 10 OPraHu3aluu 00yueHust
Mo IMCHHUILIHHE

[Ipu mpenonaBaHuM Kypca HEOOXOAMMO OPUEHTHUPOBATHCS HAa COBPEMEHHBIE
oOpa3oBaTeibHbIE TEXHOJIOTMH, OOydeHus "1no pesyiabpTaTa’, MHIAWBUAYATH3ALUU.
Hcnonb3oBaTh akTUBHBIE METO/ABI U IU(depeHImpoBaHHOE 00ydeHHe, 00eCTIeUunTh
npodopueHTauio B npoiecce odydenus. CamocTodrenbHas padoTa JOJIKHA OBITH
HaIpaBJIeHa Ha YIIIyOJICHHOE N3YUEHUE aKTyaIbHBIX TPOOJIeM OOTaHUKH.

JUJis OIICHKH yCTIeBAEMOCTH M 3HAHHUM MCIIONB3YyeTCsl OaIIIbHO-PEHTHHIOBAs CH-
cteMa (Tabmuibl 7 U 8). 3a ceMecTp NPEeayCMOTPEHO mpoBeacHue 9 Tekymmx (B
dbopme TecTa, orpoca Wi KOHTPOIHHOU pabOThl) KOHTPOJICH 3HAHUM, 2 KOJUIOKBUY-
Ma (mo paszienam), IpOBEpKa BHITIOJHEHUS CTyJIEHTAMU 3a/laHuil B pabodux TeTpa-
TSIX.

IIporpammy pa3padorasna:

UYepsrTora 10.C., k.0.H., 101IEHT
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PEINEH3UA

Ha padouyo nporpammy aucuunianabl 51.0.19.01«bOTAHUKA»
OIT1OII BO no nanpasiaennto 35.03.07 «Texnonozus npouszeoocmea u nepepadomku ceipCcKo-
X03A1UCMEEHHOU RPOOYKYUU», HATIPABJIEHHOCTh: «be30nacHoCTh 1 Ka4ecTBO CeJIbCKOX035ii-
CTBEHHOI0 CHIPbS U MPO0BOJIbCTBUN», «XPaHEHHE H TEXHOJIOTHS MPOAYKTOB IJ10100BOIIIe-
BO/JCTBA U pacTeHHeBOACTBa», «IlepepadoTka NpoayKIMHU sKUBOTHOBOACTBA)
(xBanudukanus BHITYCKHUKA - 0aKaJIaBp)

Uyneukum ArToHOM HropeBudeM, TOIEHTOM Kadeaphl 1eKOPaTUBHOTO CAaIOBOJICTBA U Ta-
3oHoBeAeHuss PI'bOY BO «Poccuiickuil rocynapcTBeHHbIM arpapHbiii yHuBepcutrer — MCXA
uMmenu K.A. TumupsizeBa», KaHIUIATOM CEJIbCKOXO3SMCTBEHHBIX HAayK (Jlajee MO TEKCTY peleH-
3€HT), MPOBeeHa pereH3us padoueit nmporpammbl quctuiiniabl b1.0.19.01«<BOTAHUKA» OITOIT
BO no nampasnenuto 35.03.07 «Texnonozusi npouzeoocmea u nepepabomru ceibCKOX035UCEeH-
HOU npoOyKYyuu», HapaBlIeHHOCTh «be30MacHOCTh U Ka4eCTBO CENbCKOXO3SIIICTBEHHOTO CHIPhS U
MIPOJIOBOJILCTBUS», «XpaHEHUE M TEXHOJIOTHS MPOAYKTOB ILIOJAO0OBOIICBOACTBA U PACTCHUEBO/I-
cTBay, «IlepepaboTka MPOAYKIIMHU KUBOTHOBOACTBAY, pazpadbotanHoit B ®I'BOY BO «Poccuiickuit
rocyaapcTBeHHbIH arpapHblii yauBepcuteT — MCXA nmenu K. A. TumupsizeBa», Ha xadenpe 6oTa-
HUKH, CEJICKIIMU U ceMeHOBOACTBa caoBbix pacteHuit ®I'bOY BO «PI'AY-MCXA umenu K.A.
TumupsizeBa» aouentoM kadenpsl YepstoBoit KOmueit CepreeBHoM, KaHANAATOM OUOJIOTHYECKUX
HayK.

PaccmoTtpeB npesicraBieHHbIE Ha PELEH3MPOBAHUE MaTE€pHallbl, PEEH3EHT MpUILET K cle-
JYIOIIUM BBIBOJIAM:

1. IlpenbsiBnennas pabouast nporpamma aucuurianasl 51.0.19.01«bOTAHUKA» (nanee no
tekcry [Iporpamma) coomeemcemsyem tpedboBanusm @I'OC BO no nanpasnenuto wugp — 35.03.07
«Texnonozus npoussoocmea u nepepabomru cenbckoxo3aucmeennol npooykyuu». Ilporpamma co-
depoicum BCE OCHOBHBIE paslieibl, coomegemcmeayem TpeOOBAHUSIM K HOPMAaTHBHO-METOAMYECKUM
JIOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme akmyanbnocms yieOHOW NUCHMIUIMHBI B paMKax peaiu-
sanuu OIIOII BO me noodaescum commenuio — DUCHUILUIMHA OTHOCHUTCS K 00SI3aTEILHOM 4YacTH
yuebHoro nukiia — bl.

3. IlpencraBiennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUIM
®OI'OC BO wnanpasnenus 35.03.07 «Texnonocusi npouzgoocmea u nepepabomku ceibCKOX03sli-
CMBEHHOU NPOOYKYULLY.

4. B cootBerctBuu ¢ IIporpammoii 3a nucuumnHoin «bOTAHUKA» 3akperniena 1 obme-
npodeccuonanbHas komnemenyusa. Jucuunimaa «<bBOTAHUKA» u npencrasnennas [Iporpamma
chocobna peanuzoeams €€ B 00bSABICHHBIX TpeOoBaHUsIX. Pe3ynbTaTsl 00ydeHus, MpeCcTaBlICHHbIE
B [IporpamMmMe B kaTteropusix 3HaTh, YMETh, BIAJETh coomeemcmeyiom cuenupuke U coIepKaHuio
JUCLUIUINHBL U 0eMOHCMPUPYVIOM 803MOHMCHOCHb TIOTYUYEHHUS 3asIBJICHHBIX PE3YJIbTaTOB.

5. O6mas tpynoémkocts aucuurinabl «kbBOTAHUKA»Y coctaBnser 3 3au€THBIX €TUHUIIBI
(108 yacoB/n3 HUX mNpakTHYeckas noAroronka 0).

6. Mudopmaius o B3aMMOCBS3H U3y4aeMbIX JUCIUIIIMH U BOPOCAM HCKIIOUYEHHS TyOIH-
pOBaHUS B COJEPKAHUU NUCHHUIUIMH coomgemcmeyem nenctButenbHocTu. Juctummnaa «bOTA-
HUKA» B3aumocsszana ¢ apyrumu aucuurimHamu OITOIT BO u YyeOGHoro muana mo HampasJie-
HUt0 35.03.07 «Texnonoeusi npouzso0cmea u nepepadbomku celbCKOX03AUCMBEHHOU NPOOYKYUUY 1
BO3MOXXHOCTh TyOJTMPOBaHUS B COJIEP>KaHUU OTCYTCTBYET.

7. TlpencraBnennas [IporpamMma mpesmnosiaraeT MCIONIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TETBHBIX TEXHOJOTHH, UCMIONB3YEMbIC TIPU PeaTU3allii Pa3InYHbIX BUIOB y4eOHOU paboThl. Dop-
MBI 00pa30BaTENIbHBIX TEXHOIOTHI_coomeemcmayrom crieliu(puKe TUCHUTUTUHBL.

8. IIporpamma nucuumiunsl b1.0.19.01 «bOTAHUKA» npeanonaraer 16 3anatuii B UH-
TEepaKTUBHOU (opme.

9. Bunsl, cogepxanue U TPyAOEMKOCTh CAaMOCTOSITENILHON pabOTHI CTYACHTOB, MPEACTaB-
nennsle B Ilporpamme, coomsemcmeyrom TpebOOBaHMUSIM K MOATOTOBKE BBIMYCKHHUKOB, COZAEpa-
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mumcst Bo @I'OC BO nampasienust 35.03.07 «Texnonozusi npouzsoocmea u nepepabomku celb-
CKOXO3UCMBEHHOU NPOOYKYUUY.

10. IlpencraBnennblie u onrcanHbie B [IporpamMmme GpopMbl mexyuyeti OIEHKH 3HaAHUH (OTpoc,
TeCTUpOBaHue, TecTupoBanue B Google-popmax, KOHTposIbHAs paboTa) coomseemcmayom Crenu-
¢buKe TUCIUIUIUHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJISA 3HAHUM CTYIEHTOB, IpeaycMoTpeHHas IIporpammoi,
OCYyIIECTBIIsIeTCS B (pOopMe 3ayeTa, YTo coomeemcmayem CTaTyCcy AUCHUILIMHBI, KaK TUCIUILTAHBI
o0s3arensHOM yacTu yueOHoro nukina — b1 ®I'OC BO wanpasnenus 35.03.07 « Texnonoeus npous-
800cmea u nepepabomKU CelbCKOX03AUCMBEHHOU NPOOYKYUUY.

11. ®opmbl OlLIEHKHW 3HAHUM, TTpeACTaBIeHHBIC B [IporpamMmme, coomsemcmeyiom crienuduke
JUCITUTUIMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

12. VYuebHO-MeTOaUYECKOE OOecreueHne AUCHUILIUHBI MPEACTaBICHO: OCHOBHOM JIMTe-
parypoii — 2 ucrounuka (0a30BbIi y4eOHHUK U ydeOHOE MOCOOHE), TOMOTHUTEIBLHOM JINTEPATypOil —
5 HanmeHoBaHu#, HTEepHET-pecypchl — 19 ucTouHUKOB U coomsemcmeayem tpedoBanusm OI'OC
BO wnanpasnenust 35.03.07 «Texnonozusi npouszsoocmea u nepepabomku CeibCKOX03AUCMEEHHO
nPOOYKYUU».

13. MarepuainbHO-TEXHHYECKOE O0ECIeYeHNne TUCHUIUIMHBI COOTBETCTBYET —CIIECIU(HUKE
muctuminael «BOTAHUKA» u obecriedrBaeT NCIOIB30BaHUE COBPEMEHHBIX 00pa30BaTeIbHBIX, B
TOM YHCJI€ MHTEPAKTUBHBIX METO/I0B O0yUYCHUSI.

14. MeTtoauueckre peKOMEHIAINK CTYACHTaM U METOAMYECKHE PEKOMEHAAINU MPerno/iaBa-
TEJSIM IO OpraHu3aluu oOydeHHUs 0 JUCLMILIMHE JAI0T MPEACTaBIIEHUE O crenuduke oOyuyeHus
o pucuuminae «bOTAHUKA».

OBILIME BbBIBO/bI

Ha ocHOBaHUM NPOBEJEHHOTO PELICH3UPOBAHUS MOXKHO CJIEJIaTh 3aKII0UEHHE, YTO XapaKTep,
CTpYKTypa U cojaepxanue padoueit mporpammsl aucuuiummabel «kbBOTAHUKA» OITOII BO mo
HanpasneHuto 35.03.07 «Texnonozus npouzsoocmea u nepepabomru ceibCKOX035UCMEEeHHOU npo-
OyKyuu», HaIpaBICHHOCTh «be30MacHOCTh U KayecTBO CEJIbCKOXO3SHCTBEHHOIO CBIPhS M IMPOJIO-
BOJILCTBUSIY, «XpaHEHHE M TEXHOJIOTUS MPOAYKTOB ILIOJAOOBOIIEBOACTBA U PACTEHUEBOJCTBAY,
«IlepepaboTKa POAYKIMHU KUBOTHOBOJACTBA» (KBaTU(HUKALKMs BBITYCKHUKA — GaKaaasp), pa3pado-
taHHas Yepsarosoi FOnueir CepreeBHoil nouieHTOM Kadeapbl O0TaHUKH, CEEKIIMU U CEMEHOBO/I-
ctBa canoBbix pacteHuit ®I'bBOY BO «PI'AY-MCXA umenu K.A. TumupszeBa, kanauaaTom Ouo-
JIOTUYECKUX HayK, cooTBeTcTBYeT TpeboBaHusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM SKOHO-
MUKH, PbIHKAa TPY/Aa U MO3BOJUT MpH €€ peau3aliyl yCIeuHo o0ecnedynTs GopMUpOBaHUE 3asB-
JICHHBIX KOMIIETEHIUH.

Penenszent: Uynenkuit AutTon Uropesud, 1o1eHT kadeapsl 1eKOPATUBHOTO CaJ0BOJICTBA U TA30HO-

Benenus PI'bOY BO «Pocculickuii rocy1apCTBEHHBIN arpapHbIil YHUBEPCUTET —
MCXA nmenu K. A. TumupsizeBa», KaHAUIAT CENbCKOXO3SIIICTBEHHBIX HAyK
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(moanuce)

«29 » aBrycra 2024 r.
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