MuHHCTEPCTEO HAYKH H BEICIIEro obpasopanus PP
YpAHOBCKHIA rocy1apCTBEHHBIH YHHBEPCHTET

®-Pabouas nporpaMMa JHCIMIUTHHB!

®opma @

YTBEPKJIEHO

17 mas 2023 1.

PABOYASA INIPOI'PA
JlucuummHa: Boranmka
dakynbreT DKOIOTHYECKU I
HaumenoBanue Kagenpa o6meit u 6uonoruueckoil XuMuu
Kadeapsl
Kype 1 kype

Hanpasnenue (cnienunansaocts): 33.01.05. «@apmauua» (YpoBeHb CHeHAIATET)

Hanpasnennocts (mpoduiis/crieruanu3ans)

®opma obyueHusA: oUHAH

Jara BBezienus B yueOnbii nponece Yil'Y: 01 cenrabps 2023 r.

TNporpamMma akTyanM3HpoBaHa Ha 3aceianuy Kadenper: mpotokon Ne_or 20 1.
[MporpaMma aKTyaJM3sHpoBaHa Ha 3aceaHui Kadenpel: nporokon Ne__or__ 20 T.
I[Nporpamma akTyanmu3upoBaHa Ha 3acefanuu Kadenpsr: mporokon Ne__or 20 1.
[TporpamMMa akTyaau3upoBaHa Ha 3acefaHud Kadenpel: mporokon Ne__or 20 T.
Caejienus 0 pa3paboTynkax:
JlomKHOCTD,
0500 Kadenpa ydeHas CTETEHb,
55 \ _ 3BaHHE
Bnaroeemenckas Huna BacunbeBna obmieii ¥ GHoNOrHYeCcKOl XuMHuH | podeccop
COI''TACOBAHO COI'’JJACOBAHO
3agenyroumii kadenpoi, 3asenyronmii BeITycKarowiei kadeapoi
peanu3yloien JUCIUIIHHY ob1meli ¥ KIHHUYECKOH (papMaKoIoTHH
obmeit ¥ 6HONOrHYECKON XUMHHA ¢ KYpcoM MHKPOOHOJIOTHH
M MIpons O.J0./ @ /Mapxesuy M.IL./
o KX >)/ Mt 2023 r. « 7 » MR 2023 r.




MuHUCTEpCTBO HAYKU U BbICIIEro oopazosanus Pd

. o dopma
VY IbIHOBCKHH FOCYIapCTBEHHEINH YHUBEPCUTET

@ - PabGouas mporpamMma JIHACITUTUTHHBI

1. HEJIb 1 3AJIAYHX OCBOEHUA JUCHUIIJIMHBI

Lenu ocBOeHMs TUCHUILIUHBI: (HOPMUPOBAHKE Y CTYJIEHTOB CUCTEMHBIX 3HaHUH MO0 OOTaHUKE
3agauu ocBOEHHS TMCHUIIUHBI:
- U3y4yeHne OMOJIOTUYECKUX 3aKOHOMEPHOCTEH pa3BUTHSI pAaCTUTEILHOTO MUPA;
- U3yYeHUE OCHOBHBIX MOJOXKEHUHN YICHHUS O KIETKE U €€ CTPYKTYPE;
- O3HaKOMJIEHHE ¢ pa3HOo0OpazreM MOP(OIOrHIecKUX U aHaTOMHUYECKUX CTPYKTYp OPraHOB
pacreHui;
- O3HaKOMJICHHE C JAMArHOCTUYECKUMU MPU3HAKAM PACTEHMI, KOTOPBIE UCIOIB3YIOTCS IPU
HX ONpCACIICHUH,
- O3HaKOMJICHHE C OCHOBHBIMH (PH3UOJIOTHYECKUMU MPOIIECCAMU, TPOUCXOASIINMY B
PACTHTEILHOM OpPTraHU3ME;
- (opMupoBaHUe MIPEACTABICHUI 00 KOJIOTHH, PUTOIICHOJIOTUH U Teorpadun pacTeHUH;
- O3BHAKOMJICHUC C pCAKUMHU U UCUHC3AI0IIUMU BUAAMU paCTeHI/IfI, noJIC)KalluMH OXpaHe U
3aHec€HHBIMU B «KpacHyI0 KHUTY»;
- (hopmupoBanre yMeHU aHATOMO-MOP(}OIIOTUIECKOTO ONUCAHUS PACTCHUN U ONpeIeTICHUS
pacTEeHHI 1O OMPEICTUTEIISAM;
- popmupoBaHUE y CTYJEHTOB YMEHHM JJIsl pEIICHUS TPOOTIEMHBIX U CUTYAIlMOHHBIX 33/1a4;
- opmMHupoBaHUE Y CTYJICHTOB HaBBIKOB U3yUEHUsI HAYYHOU OOTaHWYECKOU JTUTEpaTyphl

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Nunekc: b1.0.25. {ucuuminHa OTHOCUTCS K TUCHUTUIMHAM 0a30BOM 4acTH y4eOHOTro Iijia-
Ha, 6a3upyeTcs Ha 3HAHUSAX M YMEHHSIX, BEIPAOOTAHHBIX MPH MPOXOXKICHUU 00yueHHs] OMOJIOTUN U
OOTaHWMKHU B CPEAHEH IIKOJIC.
TpeOGoBaHMsI K BXOJHBIM 3HAHUSM, YMEHUSM U KOMIIETCHIIUSM CTYy/ICHTA!
Cmyoenm 0ondicen 3name Uau umMems npeocmasienue:
— 00 o0mwmx pazaenax OOTaHUKH.
— 00 0o0IIMX IPUHLKIIAX CUCTEMATHKU PACTUTEIBHOTO MUPA.
— 00 OCHOBHBIX TAKCOHAX HHU3IIMX U BBICIINX PACTEHUI
Cmyoenm oonscen ymeman:
— UCTIOJIb30BaTh MpenapanuoHHbIe HHCTPYMEHTEHI.
— paboTaTh CO CIPaBOYHOM JIUTEpATypOi (aTiacamMu, COOpHUKAMU 3a/1a4  JIp.).
— TI0JIb30BAThCSI KOMIIBIOTEPHOW TEXHUKOM (paboTa ¢ caiiTaMH, KOMIIBIOTEPHBIMHU CETSI-
MU, 3JIEKTPOHHBIMH ITOCOOUSIMU, HCTIONIb30BaHKEe pecypcoB Internet u ap.).
Cmyoenm Oondicen énademp:
— HaBBIKaMU PabOThI ¢ 00TAHUYECKOM JTUTEpaTypoi, mpruémMamMu paboThl ¢ OOTaHUYE-
CKUMH KapTaMH.
— ONBITOM IOJIEBBIX OOTAaHMUYECKUX PadOT.
— HaBBIKaMU PACIIO3HABAHUS PACTCHUI B TIPUPOJIC.
— MpUeMaMH pPEIIeHUs SKOJIOIMUECKUX 3aad B 00JacTH PallMOHAIBHOTO TPUPOIOTIOIb-
30BaHUS U OXPAHBI PACTUTEIILHOTO MUPa
HMucnunnuna «boTtaHukay SBISETCS MPEAMICCTBYIOMIEH s cleayromux auciuuruma: O0-
niast ¥ Heopranudeckas xumus, OOmias ouonorusi, Matemaruka, @usuka, Mupopmaruka, Uudop-
MAaI[MOHHBIE TEXHOJOTUHU B MpodeccHoHaIbHON AesTenbHocTH, PapMakornosus, PapmareBTuye-
ckas TexHosorusi, MukpoOuomnorus, dusndeckass U KOJIJIOUTHAS XUMUS, AHATUTHYECKAS XUMUSL.
Oprannueckass xumusi, buonornueckas xumus, GapmaneBTuueckass XUMHUs, TOKCHKOIOTHYECKAst
xumus, [loneBas nmpakTtuka no 6oranuke, Ilpaktuka no ¢gapmakornosuu, [Ipakruka no papmares-
TUYECKOM TexHoJsioruu, [IpakTrka mo KOHTPOJIIO KayecTBa JeKapCTBEHHBIX cpelcTB, [loaroroBka k
cllaue U cJavya rocy1apcTBEHHOI0 SK3aMeHa
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Hannas qucuuminHa uzydaercs Ha 1 kypce B 1,2 cemecTtpax.

3 NNIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110 JUCHUIIVIMHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJBbTATAMMU OCBOE-

HMUSA OITOIT

[Iponecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHIA:

Kong m nHammeHoBa-
HUE  peaqu3yemMoil
KOMIIETEHIINH

[lepedyeHp MIaHUpyeMBIX Pe3yIbTaTOB OOYYEHHUsS MO AMCUUILUIMHE (MO-
JyJI0), COOTHECEHHBIX ¢ MHAMKATOPAMHU JOCTHKEHUS KOMIIETEHINH

OIIK-1

CrnocoOeH  HMCHOJIb-
30BaTh OCHOBHBIE
Oouonornyeckue, ¢Gu-
3MKO-XUMHYECKHE,
XUMHYECKHE, MaTe-
MAaTHYECKHE METOJIbI
Ui pa3paboTKH, HC-
CIE€NOBaHUNA M DKC-

3HaTh: OCHOBHBIE OHMOJIOTMYECKHE 3aKOHOMEPHOCTH Pa3BUTHUSI PACTH-
TETHHOTO MHPA U DJIEMEHTHl MOP(OJIOTUU PACTCHHIA; OCHOBBI CHCTEMa-
THUKU TPOKAPHOT, TPHOOB, PACTCHUN; OCHOBHBIC MOJOXKCHHS YUCHHUS O
KJIETKE W PACTUTENBHBIX TKAHSX; TUATHOCTUYECKHE MPU3HAKHU, UCIOJb-
3yeMble MPH OMPEICICHUH ChIPhs; OCHOBHBIC (PM3UOJIOTHUECKUE TIPO-
IECChI, TPOUCXO/AIINE B PACTUTEIHLHOM OPraHU3ME; OCHOBBI SKOJIOTUU
pacTeHul, GUTOIEHOJIOTHH, TeoTpadun pacTEHUH.

YMetb: paboTaTh ¢ MUKPOCKOIIOM U OMHOKYJISIPOM; TOTOBHTH BPEMEH-
HBIE TIpenapaThl; MPOBOJUTH aHATOMO-MOpP(doIIOTHYecKkoe ONMUCaHue W
OTIpeieIeHNe PACTeHHUS 110 ONPEICIIUTEINSAM; TepOapu3upOBaTh PACTEHUS;
MIPOBOJIUTH T€0O0TAHUYECKOE ONMHMCAHNE (PUTOIICHO30B.

nepTu3bl  JeKapceT- | Baajers: 00TaHWYECKMM MOHATUHHBIM anmapaTroM; TEXHUKOH MHKpO-
BEHHBIX CPEICTB, | CKOMMPOBAaHUS M THCTOXUMHUYECKOIO aHAIM3a MUKPOIIPENapaToB pacTH-
U3TOTOBJICHUST  JIe- | TEJIbHBIX OOBEKTOB; HABBIKAMH ITOCTAHOBKH MPEIBAPUTEIHHOTO JTUATHO-
KapCTBEHHBIX  IIpe- | 33 CUCTEMAaTUYECKOI0 MOJIOXKEHUs paCTeHUs; HaBbIKaMU cOopa pacTeHUi
apaTroB U UX repOapu3alnu; METOJJaMH ONMCaHUs (PUTOIIEHO30B U PaCTUTENBHO-
CTH; METOJAaMH UCCIICOBAHMS PACTECHUH C LIEJIBIO TUAarHOCTUKHU JIEKAapCT-
BEHHBIX PACTCHUN U UX IIPUMECEH.
4. OBIHAA TPYJOEMKOCTD JUCIIUITJIMHBI
4.1. O0beM TUCUHMILIMHBI B 3a4eTHBIX efuHunax (Bcero) 5 3ET
4.2. O0beM TUCHUILIMHBI 110 BUAAaM y4eOHOo# padoTsl (B yacax): 180
KonnuecTBo yacos
. opMa 00y4eHus - O4Hasi
Bun yueGHO#I paboThI (hop A )
B 1.4. mo cemectpam
Bcero o miany 1 >
KonTakTHas paboTta 00y4aronuxcs ¢ mperno- 72 36 36
naBaTeleM B cooTBeTcTBHU ¢ YII:
AyIUTOpHBIE 3aHATHSL: 72 36 36
JIEKIINU 36 18 18
CEMHUHApbI U MPAKTUUECKHUE 3aHITHS 0 0 0
JabopaTopHbIe pabOThl, TPAKTUKYMBI 36 18 18
CamocrosiTenpHas paboTta 72 36 36
dopma TEKyIIEero KOHTPOJIs 3HAHUM U KOHTPO- YcerHbiil on- | YCTHBIM on-
JIs1 CaMOCTOATENbHOM pabOThI: TECTUPOBAHUE, poc, TECTH- poc, TECTH-
KOHTp. paboTa, KOJUIOKBUYM, pedepar u ap. poBaHue€, TU- | pOBaHUE, -

Dopma A
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(e meHee 2 BHIOB) arHOCTHKA arHOCTHKA
MakKpo 1 MakKpo 1
MHUKpOIIpe- MHUKpOIIpe-
rnaparTroB rnapaTroB

KypcoBas pabora HE 3aIUIaHUPOBAaHA | HE 3aIUIaHHU- | HE 3aIUIaHU-

poBaHa poBaHa

Bunbl npomexyTodHOM aTTecTaluu (3a4er, 36 HE 3aIUIaHU- OK3aMeH

JK3aMEH) poBaHa 36

Bcero yacoB 1o 1ucuumninHe 180 72 108

* B ciyuae HeobXo0uMoCmu UCNONIb308AHUSL 8 YHeOHOM npoyecce 4acmudHO/UCKTIOUUMENbHO OUC-
MAHYUOHHBIX 00PA308AMENbHLIX MEXHON02ULl 8 mabnuye yepe3 cleul YKA3bleaemcs KOIU4ecmso

yacoe pabomul IITIC ¢ obyuarowumucs 0151 nposedeHus 3auamutl 8 OUCMAHYUOHHOM
npUMeHeHUueM dIeKMPOHHO20 00YYeHUs.

4.3. Coaep:xanue TUCUMIJIMHBI (MOLYJIs1).

Pacnpenesienne yacoB no remaM U BUaaM y4eOHOM padoThI:

dopma 00yueHHs: OUHas

¢opmame c

Buibl yueOHbIX 3aHATHIHA

AyauTopHBIE 3aHITHS

IIpakTu-
Jlabopa- P 3aHaTus B
YECKHE Camocros-
TOpPHBIC HHTEPaK-
3aHSTHS, . | TenpHas
Jlexknyun paboThI, THUBHOM
CceMHUHa- pabota
MPaKTH- dhopme

bl
KyMBI p

Ha3Banwne tem

Bcero

®opma
TEKYILEro
KOHTPOJIS

3HAHUU

Pa3zgen 1. O0mas 6oTanuka

Tema 1. Beenenune. borauu- | 8 4
Ka KaK HayKa

orpoc,
TECTHUPO-
BaHMUE,
JTMarHo-
CTHKA
MaKpo H
MUKPO-
nperna-
paToB

Tema 2.OCHOBEI IIUTOJIOTUN | 8 2 2 - - 4

YcTHBIN
ompoc,
TECTUPO-
BaHMeE,
JHarto-
CTHKa
MakKpo u
MUKPO-
npena-
paroB

Tema 3.PacturenpHeie TKa- | 8 2 2 - - 4
HU, UX CTpOCHHE, PYHKIIHU
u Tonorpadus

YcTHBIN
ompoc,
TECTUPO-
BaHMeE,
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JTMarHo-
CTHKa
MaKpo H
MUKPO-
nperna-
paToB

Tema 4.BereratuBHbie op-
TaHbI BEICIINX PACTCHUH.
Hx Mmopdonorudeckue u
AHATOMUYECKOE CTPOEHHE

YceTHbIi
ompoc,
TECTUPO-
BaHMeE,
JHarto-
CTHKa
MakKpo u
MUKPO-
npena-
paroB

Tewma 5.9nemeHTHI Puszno-
JIOTUU PaCTeHUH

YcTHbIM
ompoc,
TECTUPO-
BaHUE,
JIMarHo-
CTHKA
Makpo u
MHUKPO-
npena-
paroB

Tema 6.Pa3zmHoxeHue pac-
TEHUU

YceTHbIi
ompoc,
TECTUPO-
BaHUE,
JIMarHo-
CTHKA
Makpo u
MHUKPO-
npena-
paToB

Pa3gen 2. YactHasa boranuka

Tema 7. OcHOBBI cucTEMA-
TUKH JKUBBIX OPraHU3MOB

2

2

YcTHBIN
ompoc,
TECTUPO-
BaHME,
JHarto-
CTHKa
MakKpo u
MUKPO-
npena-
paroB

Tema 8. Hagmapcerso mosi-
JiepHbIe (TIPOKApUOTHI).
IapcTBO npOOSHKH.

VYcTHEIN
ompoc,
TECTHUPO-

Dopma A
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BaHue,
JTMarHo-
CTHKa
MaKpo H
MUKPO-
npemna-
paToB

Tema 9. HagnaperBo syka- | 8 2 2
PHOTHI
[HapcTBO MPOTOKTUCTHI

4 VcerHbIi
orpoc,
TECTUPO-
BaHME,
JIAarHo-
CTHKA
MaKpo H
MHKPO-
nperna-
patoB

Tema 10. LlapcTBO TpHOBI 8 2 2

4 VcerHbIi
orpoc,
TECTHUPO-
BaHUE,
JINaryo-
CTHKA
MaKpo H
MUKPO-
nperna-
paroB

Tema 11. LapctBO pacte- 8 2 2
Hus. CIOpOBBIE pacTeHUs

4 VcerHbII
orpoc,
TECTHUPO-
BaHUE,
JINaryo-
CTHKA
MaKpo H
MUKPO-
nperna-
paToB

Tema 12.0t1nen roioceMeH- | 8 2 2
HEIE

4 VcerHbII
orpoc,
TECTHUPO-
BaHUE,
JINaryo-
CTHKA
MaKpo H
MUKPO-
nperna-
paToB

Tema 13.01nen nokpeITo- 8 2 2
CEMEHHbIE, WIN BETKOBbBIE
pacTeHust

4 VYcerHbIN
orpoc,
TECTHUPO-

Dopma A

Crpanuna 6 u3z 41




MuHUCTEpCTBO HAYKU U BbICIIEro oopazosanus Pd
YIbIHOBCKUU TOCYIAPCTBEHHBIN YHUBEPCUTET

dopma

@ - PabGouas mporpamMma JIHACITUTUTHHBI

BaHue,
JTMarHo-
CTHKa
Makpo u
MUKPO-
npemna-
paToB

Tema 14. PennponykTUBHBIE 8 2 2
OpraHbl NOKPHITOCEMEHHBIX:
IIBETOK U ILIOJ

4 VcerHbIi
orpoc,
TECTUPO-
BaHME,
JIAarHo-
CTHKA
MaKpo H
MHKPO-
nperna-
patoB

Tema 15.Cucremarnueckuii | 8 2 2
0030p ceMelcTB oTAeNa Io-
KpPBITOCEMEHHbBIC

Knacc asynonensie. Kimace
OJTHOJIOJILHBIC

4 VcerHbIi
orpoc,
TECTHUPO-
BaHUE,
JINaryo-
CTHKA
MaKpo H
MUKPO-
nperna-
paroB

Tema 16. OcHOBEHI OoTaHu- | 8 2 2
gyeckoil reorpaduu. Omopu-
cTHYecKas reorpadus

4 VcerHbII
orpoc,
TECTHUPO-
BaHUE,
JINaryo-
CTHKA
MaKpo H
MUKPO-
nperna-
paToB

Tema 17.D5eMeHTHI SKOJIO- 8 2 2
TUU pacTEHUHN

4 VcerHbII
orpoc,
TECTHUPO-
BaHUE,
JINaryo-
CTHKA
MaKpo H
MUKPO-
nperna-
paToB

Tema 18.DnemenTs! reodo- 8 2 2
TaHUKHU

4 VYcerHbIN
orpoc,
TECTHUPO-

Dopma A
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BaHMHE,
JUarHo-
CTHKa
MakKpo 1
MHKPO-
npena-
paToB
JK3aMeH 36
Hroro 180 36 36 - 12 72

Hcnonb3yemble HHTEPpAKTHBHbIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH

B nporecce u3yueHus: TUCHUILIMHBL, C 1ENbI0 (OPMUPOBAHUS U PA3BUTHUSA MPOPECCHOHATb-
HBIX HABBIKOB OO0YUYAIONIUXCS, HAPSATY C TPAAUIIMOHHBIMU BUJIAMH 3aHATHH, IPOBOJISTCS 3aHITHS B
MHTEPAKTUBHBIX (OpMaxX: KOMIIBIOTEPHBIX CUMYJISIUHN, I€JIOBBIX U POJIEBBIX UTP-CEMHHAPOB, pa3-
00p KOHKPETHBIX CUTYyallUii, B COYETAHUU C BHEAYUTOPHOU paboTOii.

JlabopaTtopHo—TIpaKTHUYECKHE 3aHATUSL TPOBOIATCS B CIEAYIOMNX (HOpMax: KOJIEKTHBHBII
pa3bop pelleHns CUTYallMOHHBIX 337a4 Ha OCHOBE aHaIM3a MOJOO0HBIX 3a]ad, aHAJINU3 Pe3yIbTaToB
JEMOHCTPAIIMOHHOTO AKCIEPUMEHTA, a TaK)Ke BBIOJIHEHHUE HCCIIeI0BATENbCKUX pabOT YaCTUYHO-
IIOMCKOBOI'O XapakTepa.

VY aenbHbIN Bec 3aHATUN, TPOBOAUMBIX B MHTEPAKTUBHBIX (JOpMax, OMpPENIEeH C YIETOM I0-
CTaBJICHHOMU 11es pabodeli mporpaMMbl, 0COOEHHOCTEH 00YJarOIIUXCS U COJEPKAHUS JUCIUTLTAHBI
U cocTaBistoT He MeHee 20% OT Bcero o0beMa ayIuTOPHBIX 3aHATUH.

5. COAEP) KAHUE JUCHUITIJIMHBI (MOJYJIsS)
PA3JIEJI 1 OBLLIAA BOTAHUKA
Tema 1. BBenenue.

[Ipenmer 6oTanuku. boranuka xak Ouonorudeckas Hayka. OCHOBHBIE HTalbl pa3BUTHs 00-
TaHUKU. Pa3gensl 00TaHWKHM M UX CBSI3b C CHCTEMHOW OpTraHHM3alliei B KUBOW Mpupoie (KIeTou-
HbIM, TKAHEBOM, OPraHHbId, OPraHU3MEHHBIN, TOMYJIALMOHHO-BUIOBOM U APYrue HaJOPraHU3MEH-
Hble ypoBHU). PacTenus u denosek. PacturenbHble pecypchl U pacTeHUEBOACTBO. LleHTphI mpowuc-
XOXKJICHHSI KYIbTYPHBIX pacTeHU. PacTeHns Kak MCTOYHUK JIGKAPCTBEHHOTO CBHIPhsS. 3HaUeHue 0o-
TaHUKH 1 papmarmm.

Tema 2. OcHOBBI IUTOJIOT U

3azauu U METOJIbl U3yYEHHUSI OPTaHU3MOB Ha KJIETOYHOM YpoBHE. COBpEMEHHBIE MPECTAB-
JIEHUSI O CTPOCHUM KIJIETKHU MO JaHHBIM 3JIE€KTPOHHOW MUKpOCKONUU. KieTtouHas Teopust — OJHO U3
KpynHeimmx o0o0menuit ecrectoznanus XIX Beka.

[IpokapuoTnyeckas kjieTka. XpoMOHEMHAsI OpraHU3aIHs.

Oykapuorudeckas kiaeTka. CTpyKTypa 3yKapuoTHYecKoi kiaeTku. [IpuHumnuansHsle pasim-
Yusl MEXKIY PacCTUTEILHON, TPUOHON M )KUBOTHOM KieTKaMu. PacturenpHas kietka. [Iporomnact u
€ro MPOU3BOJIHbIE: KJIETOYHAs CTEHKa U BaKyoJib. KOMIIOHEHTHI MpOTOIUIacTa — LUTOIIA3MA, SIIPO,
IJIaCTHU/IBL.

[Mutorutazma. XUMHUYECKUH COCTaB U (PU3UUECKOE COCTOsHUE. LluTomnazmaTuyeckuii mMat-
pukc. IIpocTpaHcTBeHHast opraHH3alus LHUTOIUIa3Mbl. DHAOIUIa3MaTHYecKas ceThb. MeMOpaHBbI.
Crtpoenue rneMeHTapHOi MemMOpansl. [11a3maneMmma 1 TOHOTLIACT.

SAnpo. Ponb B )KU3HENEATENBHOCTH KIETKH, GopMa, GU3NUECKOE COCTOSIHIE HYKIICOIIa3MBbl,
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siepHasi 000JI0UKa, SIPBIIIKO, XpOMaTHH. XUMHUUYECKHI cocTaB. HempsiMoe nenenne — MUTO3, Mei-
03.

Opranouspl: koMIuieke ['onbaKu, SHI0MIa3MaTHYECKasi CETh, JIM30COMBI, MUKPOTPYOOUKH,
MUKpPO(IIaMEHTBI. PUOOCOMBI, X CTPOSHUE M XMMHYECKUN COCTaB.

Mutoxonapuu. CTpyKTypa U pojib B SJHEPreTUYECKUX Ipolieccax. [ TMKoIU3 U OKUCIICHUE.

[Tnactumer. O6mee mousTHe 0 TiacTugax. CyOMUKPOCKOMMYECKOE CTPOCHUE TutacTu. Tu-
bl TUTACTH/L: XJIOPOIUIACTBI, XPOMOILIACTHI, JeiKornacTsl. [Imactuael Bonopocnei. [lurmenTsl xio-
poIUIacToB U XpoMoriacToB. OyHKIIMY IIACTU]L.

Bakyonu. @opmupoBaHre BaKyoJied B XOJ€ pOCTa M Pa3BUTUA KJIETKH. Bakyosb — nmeno
BTOPUYHBIX META0OJIMTOB pacTUTENbHOU KiIeTkH. KiierouHslil cok u ero cocraB. Posb Bakyoseil B
NOJJIEp>)KaHUU TYypropa pacTUTEIbHOM KJIETKH, €e MUTAaHUM M oOMeHe BellecTB. fIBieHue aacopO-
1IMH, OCMOTHYECKOE JaBJjeHue, maa3Moian3. CoBpeMeHHbIE TPEICTABICHUS O 3aKOHOMEPHOCTSIX TO-
CTYIUJICHHS BEIIECTB B KJIETKY (OCMOC, aKTUBHBIN MepeHoc, MUHONKTO3). Mcnonab3oBanue BTOpud-
HBIX METa0OJHMTOB — COCTABHBIX YACTEH KJIETOYHOTO COKa B KA4€CTBE MCTOYHMKA ISl MOJIYUCHUS
JIEKAPCTBEHHBIX BELIECTB.

DpracTudecKkue BEIIeCTBA. Y TJIEBObI, OCTIKHU, JKUPBI, POJIb UX B KUIHEACSITEILHOCTH KIIET-
KU. YTIJIEBOJBI: MPOCThIE caxapa, pa3iHyHble TUIBI Kpaxmaina, HHylIuH. OOpa3oBaHHe U CTPOCHUE
KpaxMallbHBIX 3epeH. Peakiy oOHapyKeHUs caXxapoB U Kpaxmalia. benku, Tokanu3amus B KIeTKe U
dbopmbl ux oTiOXKeHUs. Peakins oOHapy)eHus 0enKkoB. AepoHOBBIC 3epHa. JKUPHI, TOKaIH3aus
B KJIETKE, ()OPMBI UX OTJIOKCHHsI. 3HAUCHUE 3allaCHBIX BEIIECTB /I (hapMaIiuu ¥ METUITUHBIL.

DkckpeTopHble BemiecTBa. OOpa3oBaHue KPUCTAUIOB IABEIEBOKHUCIOTO KajibIUsl, OMOIOTH-
YecKoe 3HaueHue. TUIbl KPUCTAILIOB: OJMHOYHBIC KPUCTAIUIBI, IPY3bl U paduabl, IUCTONUTHL. Mc-
M0JIb30BaHKE KPHUCTAUIOB B (hapMalliu Ui AUArHOCTUKH PACTUTEIBHOIO ChIpbs. D(UpHbIE Macia,
Oasb3aMbl, CMOJIBI, KAMEIH, UX HCIIOIh30BaHKE B (papMaIiuu 1 METUITUHE.

Kiierounas creHka. XMMHUYECKHI COCTaB: LIEJIIIOI03a, TEMULIEIUTFOI03bI, IEKTUHBI, UHKPY-
CTHPYIOIIHE BEIECTBA — JINTHUH, CYOepHH, KyTHH. PU3UUecKre CBOWCTBA KIETOUYHOU CTEHKH (000-
noukn). CyOMHKpOCKOTHYecKasi CTPYKTypa CTEHKH: MaTpUKC U MUKpohuOpmuisl. buomornaeckas
ponb kieroyHol creHku. OOpa3oBaHue M pocT cTeHKH. Poct ¢parmomiacta u TUKTHOCOM B €€
dopmupoBanuu. CpeauHHAsi KJIETOYHAas IUIACTHMHKA. MekieTouHbsle BemlecTBa. OOpazoBaHue
T1a3MoOJIeCM U X 3HadyeHwue. [lepBuynas obosouka, e€ Tekctypa. [lepBudanbie moposbie moms. Oco-
OCHHOCTH pocTa MEPBUYHOM 00010uKH. TeKkcTypa BTOPHYHON 00OJIOUKHU: OJIPEBECHEHUE, OTPOOKO-
BEHME, KYTHHU3AIIM, OClIU3HEHUEe, MuHepanu3anus. [lopel u ux 3nadenue. Tunel nop. CKynbOTyp-
HBIE YTOJIIEHHUS KJIETOYHBIX CTEHOK. 3HaUE€HUE BUIOM3MEHEHHOM Ki1eTouHOoil cTenku. O6pa3oBaHue
MEKKJIETHUKOB. Marieparusi.

Tema 3. PacTurebHbIe TKAHHU, UX CTPOEeHHE, QYHKIUM U Tonorpadus

ITonaTne o pactutenpHbIX TKaHAX. [losiBlIeHME TkaHel B Ipolecce IBOJIOLUHU y BBICHIMX
pacTeHuil Kak cIeICTBHE Mepexo/ia K )KU3HU B JIBYX cpeaax. Mopdosiornyeckue OTanuus KIETOK B
OpraHu3Me Kak cJeJICTBUE (PU3MOJIOTUYECKOro pa3aeneHus GyHKUMN. 3aiaud 1 METOAbl U3yUEeHHUs
00BEKTOB HAa TKAaHEBOM ypoBHE. [IpHHIMIIBI KIaccu(UKAMU pacTUTENbHBIX TKaHel. Kiaccuduxka-
1S TKaHeH 1o (opMe KIETOK (MapeHXUMHBIC U MPO3CHXUMHBIE), TI0 MPOUCXOKICHHUIO (IEPBUYHBIC
u BTopuuHbie). [IpocTbie u cnoxuble Tkanu. Knaccudukanus TkaHeil 1Mo BBHIIOIHIEMbIM (DYHKIH-
M.

I'pynna oO6pa3oBarenbHbIX TKaHeH (MepucteM). OcOOEHHOCTH CTPOCHUS KIETOK MEPUCTEM U
MecTa UX JIOKJIM3allUuU B Tesle pacTeHus. Bepxymieunsle, OOKOBbIE M BCTABOYHBIE MEPHCTEMBI.
[lepBuyHble M BTOpUYHBIE MEpUCTEMbl. Bepxyrieunsle MepucteMbl. BOKOBbIE MEpUCTEMBI: TPO-
KaMOwuii, mepunukII, kamouii u ennoreH. PaneBbie MepucTeMBI.

I'pynna nokpoBHbIX TKaHeH. [lepBuuHas INOKPOBHAs TKAHb HAJ3EMHBIX OPTaHOB — JIUIEP-
Ma, ee cTpoeHue u QpyHkuuu. Kyrukyna. TpuxoMsl (BOJIOCKH): MPOCTBIE U JKENE3UCThIE, UX THIIBL.
OmMepreHubl. Y cTbHuHbINA annapaT. O0pa3oBaHe YCTBUII, UX CTPOSHHE U MEXaHU3M paboThl. Tumbl
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YCTBUUYHBIX KOMILUIEKCOB OAHOJOJIBHBIX U JBYAOJIBHBIX PACTCHUN M WX 3HAYCHHE I JAUarHOCTUKU
PaCTUTEIBHOTO CBHIPbS.

[TepBuuHas MOKPOBHO-BCAChIBaIOIIas TKaHb KOPHS — pu3oaepMma (dmubiiema). Ee cTtpoenue
U QyHKuu. Tpuxo6nacTsl (KOPHEBbIE BOJIOCKH) U X (YHKIIUH.

BropuuHnas cnokHasi TOKpOBHasl TKaHb — IepuaepMa, ee o0pa3zoBaHue U CTpoeHue: (desio-
reH, ¢gemnoaepma, npodka (pemrema). YeueBuuku, ux odpasoBanue, crpoeHue u GyHkuuu. Dop-
MHUPOBaHHE U CTPOCHHUE KOPKHU.

I'pynma npoBoasmux TkaHed. Kcuiema — OCHOBHAsE BOJOMPOBOJSINAS TKaHb COCYAMCTHIX
pactenuii. [lepBuyHas u BTopu4YHas KCuiema, CTpyKTypa, popmupoBanue, pyHkiun. BomonpoBo-
JSITIAE DJIEMEHTHI KCUJIEMBI: TPaXeUAbl M COCYIbI, MX THIbBI, pa3BUTHE U cTpoeHue. [loHsThe 00
SBOJIIOIIMH BOAOMPOBOASIINX 31eMEeHTOB. Do3Ma — TKaHb, TPOBOASIIAS JIACTUYECKHE BEIIeCTBA.
[TepBuunas u BTopuuHas ¢guiodma. CUTOBHIHBIE KIETKH U CUTOBHJIHBIE TPYOKH (PIIOOMBI, UX pa3BU-
Tue, cTpoeHue u GyHkiuu. Kinetku — cnyTHHUIbI U UX ¢usznonoruyeckas posib. OcobeHHOCTH mepe-
JBIDKEHUS BEIIECTB 1Mo Kcuieme u ¢uiosme. IlpoBoasmue (cocyancTo-BOIOKHUCTBIE) MYYKH, UX
TUIIBI, pa3MEIICHUE B Pa3IMYHbIX OpraHaxX pacTeHUi. 3HaueHHe NIl AUarHOCTUKHU PACTUTEIHLHOTO
CBIPBSL.

I'pynna mexannueckux TkaHed. OOmas xapakTepucTuka u GyHKIUHA. PazMenenne Mexanu-
YecKuX TKaHel B Tene pacteHus. OCOOEHHOCTH CTPOEHUS KIETOK M UX KiaccuuKarus: KOJUIeH-
XUMa U CKJIepeHXHMa. Bubl KOJIJIEHXUMBI — YTOJIKOBasl, TuIacTUHYartas, pbixjas. OcoOeHHOCTH UX
cTpoeHus: M Jokaimm3amusa. CkiepeHxuma: oOmas XapaKTEepUCTHKa, CBoWcTBa. PasHOBUAHOCTH
CKJIEPEHXUMBI: BOJIOKHA U CKJepeubl. BolokHa KcujeMHbIe (JIpeBECHHHBIE BOJIOKHA) M JKCTpa-
KcuJsipHble (JTyOstHBIC, KOPOBBIE, IepUBACKYIspHBIE). CKIIEPEH IbI U UX TUITBI, 0COOCHHOCTH CTpPOE-
HUS ¥ 3HAUCHUE I JUArHOCTUKHU PACTUTEIBHOTO ChIPbSL.

['pynma OCHOBHBIX TKAaHEW: aCCUMUIISIIMOHHAS, 3alacarolas, JbIXaTelbHas (adpeHXuMa).
Wx mpoucxoxaeHue, JJIOKaIu3aus B Tele pacTeHus, GyHKIMH U 0coOeHHOCTH cTpoeHus. Bogosa-
nacarorue Tkanu. O01as XapakTepuCTHKa AbIXaTeIbHBIX TKAaHEH, WX paclpoCTpPaHEHUE Y BOIHBIX
1 OOJIOTHBIX PACTCHHIA.

I'pynna cexperopHbix TKaHei. OOmmas xapakrepucTuka, kiaccupukanus u QyHkouu. Ha-
PYXXHBIE CEKPETOPHBIE CTPYKTYPHI: KEJIE3UCThIE BOJOCKH U UX TUIBL. D(UpHOMACISHBIE KETE3KH,
HEKTapHHUKH, TUJATO/IbI, MUIIEBAPUTEIHHBIC KEJIe3KH. BHYTpEeHHUE CEKPETOPHBIC CTPYKTYPHI: CEK-
pPETOpHBIE KJIETKU — UAMOOJIACThI, BMECTHIINIIA BBIJCICHNUN (CXU30T€HHbIE U JIM3UTEHHBIE), CEKpe-
TOpPHBIE KaHaJbI (CMOJISTHBIE XOJIbI, d(pUpHOMACIISIHBIE KaHAbBI), MIICYHUKU (WICHUCTHIC ¥ HEWICHU-
ctbie). [IpoayKThl cekpeTopHbIX CTpYKTyp. Ux Ouonornyeckas poinb. [IpumeHeHre MPOIyKTOB BbI-
JIETICHUS] PACTEHUW B MEULIMHE U HAPOJAHOM XO35IMCTBE.

Tema 4. BereraTuBHble oprannl BoiclIMX pacteHuii. Ux mopgosiornueckne u aHaro-
MHY€ECKOe CTPOeHHUe

[Tonsatue 06 opranax y pactenuid. [losiBiieHe OpraHOB y paCTEHUH KaK CIEICTBHUE MEPEXO-
Jla K )KM3HH B JIBYX cpeliax. BeretaTuBHBIE U PENIPOyKTUBHBIE OPTaHBbl.

3amaun U METOJbl U3YYEHUS PACTEHHI Ha OpraHHOM ypoBHE. OCHOBHBIE MOP(OJIOTHUECKUE
3aKOHOMEPHOCTHU: THUIIbl CUMMETPHH, MOHATHE O MeTaMop(]o3ax, aHAJOTMYHBIX U TOMOJIOTUYHBIX
opranax. [IonspHOCTSB.

OcCHOBHBIE BEreTaTUBHBIE OpraHbl PacTeHUs: 00er U KopeHb. [loHsTHe 0 cucreme noGero
u KopHeBo# cucreMe. [louka, crpoenne nouku. Konyc Hapactanus. TUIbI TOYEK 110 MOJIOKEHUIO:
BepxylleuHble, OokoBble. [louky mpuraTO4YHbIe, CepUanbHble U KOJIaTepalibHble, OTKPBITHIC U 3a-
KpbIThIe. [I0uKkM BereTaTUBHBIE, IBETOUHBIE U CMEIIaHHbIE. ByTOH.

[ToGer. Onpenenenue modera. Mopdonorundeckue CTpyKTypHBIE JIEMEHTHI modera — cTe-
6enb u muct. PopmupoBanue noodera. JIMCTOPACTIONOKEHUE U €r0 3aKOHOMEPHOCTH. Y3€ll U MEX-
Joy3/Me. YKOpOUEHHbIE W YIIMHEHHbIE 1M0oOerw, ux Ouonoruyeckas posb. Mertamepus mobera.
OcobeHHocTH pocTa modera 1 TUIIBI TOOETOB 0 MOJ0KEHUIO B MpocTpancTBe. OCOOEHHOCTH BETB-
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neHus nmodera u ero Turbl. Meramopdo3bl modera — Ha/I3EMHBIEC U TTO3EMHBIC.

Crebenb. Ctebenb — 0ceBOM CTPYKTYpHBIH ameMeHT nodera. dynkuuun credins. Paznoobpa-
3ue cTeOJiel Ha TTOTIEPEUYHOM CeUeHUU. AHATOMHUYECKOe CTpoeHue ctebst. Teopusi CTpOeHUsI KOHY-
ca HapacTaHus cTe0st (Teopusi TyHUKH U Kopryca). [IpokamOuii u nuddepeHuanys npoBoasIux
TkaHed. CBs3b MPOBOAIICH CUCTEMBI CTEOJISI U JTUCTHEB. JINCTOBBIE M BETOUHBIC CIEAbl. 3aI0XKe-
HUE U CJIeJOBaHUE MyYKOB y MpEJCTaBUTENEH KIACCOB JIBYJOJIbHBIX M OAHONONbHBIX. [IydkoBoe u
Henmy4ykoBoe cTtpoeHue credis. CepleBuHa, ee CTpoeHHe U pouib. [lepBuuHbIe cep/ilieBUHHBIE Y-
yn. [lepunuki. Pa3znuuus B ctpoeHnn cTediist y IBYIONBHBIX U OJHOAOIBHBIX PACTCHHIA.

[Ty4xoBBIi 1 MEXIYYKOBBIA KaMOuid. BTopuuHoe cTpoenne cTediist ABYIOIbHBIX PACTCHHM.
Tunsl yrommenuii. BropuyHas kcuiema (apeBecuna) u (iaosMma (1y0), ux ocobeHHOCTH. [[peBe-
CUHHAas U NyOsHas mapeHxuMa U CKiepeHxuMa. Bropuunslie cepiieBUHHBIC Ty4du. SpoBast ApeBe-
cuHa U 3200510Hb. CTpoeHHe BTOPUYHOM KOpBI. YTOJIIEHHE cTebeil 0JHOI0IbHBIX pacTeHuil. Pas-
JNYUS B OCOOCHHOCTSAX aHATOMUYECKOTO CTPOEHHS APEBECHBIX JIBYAOJbHBIX U XBOWHBIX. buomoru-
YecKasi posib JPEBECUHBI. XO035IICTBEHHOE UCIIOIb30BAHUE IPEBECHHBI.

Jluct. Jluct — OOKOBOM CTPYKTYpHBIA 37eMeHT moOera. Cummetpust nucta. OCHOBHBIE
¢ynkuuu. 3anoxeHue U pazButue. Yactu amcra: JUCTOBAs IUNIACTHHKA, YEPEIIOK, OCHOBAaHHE, MPH-
nucTHUKH. [TpocThie u cinoxxHbie TUCThA. HacTu cioxkHoro aucta. opma, kpai, BEpXylIka 1 OCHO-
BaHUE JINCTOBOM MJIACTUHKU. JKUIIKOBaHUE JINCTHEB. AHATOMUYECKOE CTPOEHHUE JINCTA B CBSA3H C €T0
byakuusiMu. JlopcoBeHTpabHbIE, W30JaTepaIbHBIC JIUCThS. JIUCT XBOWHOTO pacTeHUs. 3aBUCH-
MOCTh MOP(]OIOTHYECKHX 0COOEHHOCTEH W aHATOMUYECKOTO CTPOEHUS JIUCTAa OT BHEIIHUX (hakTo-
poB. IIpoBoasimas cuctema JIMcTa M €€ CBSI3b C MPOBOASAIICH cucTeMoit cte0is. CBETOBbIE U TEHe-
Bble JHUCThA. JIncTroBas Mo3anka. Metamopo3sl MUcCTa U ero yacted. Mcnonp3oBaHue JTHCTHEB B
MPaKTUYECKON NeATEIbHOCTH YEI0BEKA.

Kopens. Ompenenenue kopus. Tun cummerpun kopHs. Ero ¢ynkumum, passuTHe, pocr,
BeTBJIeHUE. 30HbI KOpHs. Konyc Hapactanus. Ero ctpoenue. Teopust rucroreHoB. KopHeBoit uex-
JMK, €r0 3HaYEHHE U NMpoHcXokJaeHue. [lepBuuHOE aHaTOMHUYECKOE CTpoeHue KopHs. Pusonepma
(ominbniema), mepBUYHASA KOpa M LEHTPAJIbHBIA 0CEBOM LUIMHIP, UX Pa3BUTHE U3 CIOEB BepXylleu-
HOW MEpPUCTEMBI - JIepMaToreHa, nepudiaemMsl u riepoMsl. [lepBudnas kopa, ee cTpoeHue U (yHK-
nuu. DK30/epMa, MezozepMa U sHAoAepMa. OCOOEHHOCTH CTPOEHUSI PHIOJEPMBI U €€ (PYHKIIHH.
[epunukn u ero GpyHkiuu. 3anoxxeHne OOKOBBIX KopHei. [losBnenne kamOus u nepexo KO BTO-
PUYHOMY CTPOEHHUIO KOpHS y NBYAOJBHBIX pacTeHui. BropuuHoe ctpoenune xopHsa. OcoOeHHOCTH
QHATOMUYECKOT0 CTPOECHUS KOPHEHM Yy TPaBSIHUCTBIX U JPEBECHBIX JBYIOJIbHBIX U XBOMHBIX pacTe-
HUl. OCOOCHHOCTH aHATOMUYECKOTO CTPOCHHS YTONIICHHBIX KOpHEH W KiyOHekopHed. KopHu
rJIaBHbIE, OOKOBBIE U MPHUIATOYHbIE. MOUKOBaTast M CTEp)KHEBask KOpPHEBbIe cucTeMbl. Criernuanmsa-
usi 1 Meramopdosbl kopHel. KopHu ¢ ocoObiMu (DYHKIUSMU: BTATHBAIOUINE, KOPHHU-TIPHUCOCKH,
KJIYOHEKOpHH, KOpHeruioas! u T.a1. KopHeBble kiyOeHbkn. Mukopusa, ee 3HaYeHHE, THIBI U pac-
IPOCTPAaHEHUE B pacTUTEIbHOM Mupe. Vcnonb3oBaHue KOpHEH B MPAaKTUYECKOUW JEesITEIbHOCTH Ye-
JIOBEKa.

Tema 5. DinemMeHTHI (PU3UO0JIOTUM PACTEHUI

3aza4u U METO/Ibl U3yUEHUS paCTEHUI Ha OPraHU3MEHHOM YPOBHE.

BomooOMen u mepenBmkeHue BemecTB. TOKM BemecTB B pacTeHUU. JlanbHuil u OMvKHUN
Tpancnopt. Ouznonornyeckas XapakTepruCTUKa BOCXOJSIIET0 U HUCXOAIIEro TokoB. [locryre-
HUeE BOJbI B pacteHue. ®akTopsl, 00yclaBInBaIOLIUe MOJHATHE BOJIbI 10 PACTEHUIO: KOPHEBOE J1aB-
JICHUC, CHJIa CHCIJICHUA MOJICKYJI BOABI, ITPHUCACBIBAIOIICC I[GflCTBHG JIUCTBHEB. Hepez[BcheHHe BOJbI
Mo TKaHAM pacTeHus. TpaHcrupanus U ee OMoJorndYecKoe 3Ha4eHHe. BOTHBIN pekuM pacTeHUH.
Bopsba ¢ 3acyxoi.

KopueBoe nurtanue pactenuid. ictopus pa3BUTUs y4€HHSI O KOPHEBOM NMUTAHUM PACTEHUM.
KOpeHb — Opra” MnMUuTaHusA U CUHTE3a BCIICCTB. ConepmaHHe MHUHCPAJIBbHBIX 3JICMCHTOB B PaCTCHHUMU.
DOneMEeHTbl MUHEPAJIBLHOTO MUTAHUSI PACTEHUN — MUKPODJIEMEHTBI U MakpodieMeHThl. Pu3nonoru-
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YyecKasi pojib a30Ta B PACTCHHUH U OCOOCHHOCTH a30THOTrO muTaHus. OcoOeHHOCTH MUTaHUs 0000-
BBIX pacTeHHi. A3oTouKcanusi y pacTeHUH U3 ceMelcTBa OOOOBBIX W y HEKOTOPBIX JPYTUX Ce-
MeHCTB. Y100peHus, nX 3Ha4YeHHe. BiusHue ycloBH MHUHEPATbHOTO MHUTAHHWS Ha O0Opa3oBaHHE
JIEKapCTBEHHBIX BEILIECTB B PACTEHUHU.

Poct u pasButrme pacrenuii. Poct pacrenmii. OOmume 3aKOHOMEPHOCTH pocTa. BriusHue
BHEIIHUX U BHYTPEHHHX (PaKTOpOB Ha pocT. PocToBble BemecTBa. POCTOBbIE IBHKEHUS — TPOIH3-
MBI (TeoTpornu3M, (OTOTPONU3M, XEMOTPOIIU3M, MArHUTOTPOIIU3M), UX (DU3UOJIOTHYECKas OCHOBA.
Hactuueckue nuxenus. PasButue pacteHuil. B3auMOOTHOMIEHUS MEXKIY POCTOM M Pa3BUTHUEM.
[Tonsitue 06 oHTOTEHE3e U (uoreHese. Mayblii 1 OOJIBIION )KU3HEHHBIE IUKJIBI. DTalbl OHTOTCHE-
3a. OCHOBHBIE CTaJIUU B pa3BUTUU pacTeHUi. PoroneproansM. PacTeHus IIMHHOIO U KOPOTKOTO
nHs. OpraHoreHes U ero CBSA3b C Pa3BUTHEM.

Tema 6 . PasMHoOKeHHe pacTeHU i

Pa3sMHOkKEHHE KaK OJTHO U3 OCHOBHBIX CBOMCTB KMBBIX OpPraHU3MOB. THIIBI pa3MHOXEHUS Y
pacTeHUM: BEreTaTUBHOE, OECIOJIOE U TO0JIOBOE. BererarnBHOE pa3MHOKEHHUE BBICITUX PACTEHUH.
EcTecTBEHHOE BEreTaTUBHOE pa3MHOXKEHHE. Pa3MHOXKEHHE CHeUaln3UpOBaHHBIMU OpraHAMH
(KOpHEBUIIIAMH, KIIYOHSIMH, JTYKOBHMIIAMM, yCaMH M T.I.) M HECIEUHUaTU3UPOBAHHBIMH YaCTIMU
(KOPHEBBIMH OTHpPBICKAMH, YepEHKaMH, OTBoAKamH). Kuopoasamue pacteHus. CriocoObl UCKyc-
CTBEHHOT'O BETE€TaTHMBHOT'O Pa3MHOXKEHHUA (UepeHKaMH, OTBOJKAMH U T.J.), UX XO3HCTBEHHOE 3Ha-
yeHue. [IpuBHUBKY, TUIIBI TPUBUBOK, 3HAYEHHUE NIPUBUBOK ISl PA3MHOXEHUS KYJIBTYPHBIX PACTCHUM
U B CEJIEKLIHH.

becnosnoe pazmuosxenue. Criopsl U crioporeHes. IBOJIOIHs GopM OecIionoro pa3sMHOKEHUS.

[TonoBoe BocnpousBeaenne. CylHOCTh MOJOBOTO Iporiecca. ['amMeTsl U 3urota. JBOJIOIUA
(opM MOJIOBOTO Pa3MHOKEHUS: TOJIOTaMHUsI, U30TaMHUsl, TeTeporaMusi 1 ooramus. I1o10BbIe Oprassl -
AHTEPUANH U APXETOHHUU.

UYepenoBaHue OECIONOr0 W IMOJIOBOTO pa3MHOXKEHHS. MecTo Melo3a B KU3HEHHOM IUKJIE
pacTenuii; ero 3HaueHue. CMeHa sepHbIX (a3 u yepeoBanue nokoseHui. [laprenorenes.

PA3JIEJI 2 YACTHASA BOTAHUKA

Tema 7. OCHOBBI CHCTEMATHKH KMBbIX OPTraHU3MOB

Cucremaruka. OnpeneneHue CUCTEMAaTUKHU. 3a/1auyl CUCTEMATHKU. DBOJIIOIIMOHHOE YYEHUE
— METOJI0JIOTUYECKass OCHOBa cucTteMaTUKu. OCHOBHBIE pa3fiefibl CUCTEMAaTUKH: Kiaccupuxams,
HOMEHKJIaTypa U (pusoreHeTnka. TakCOHOMUYECKHE KaTerOPUU U TaKCOHBI, OMHApHAST HOMEHKIIA-
Typa. [lonstue o Buzae. Tumbl cucTeM: UCKyCCTBEHHbBIE, ECTECTBEHHbIE U reHeanornyeckue. Mckyc-
crBenHas cucteMma K.JIuaues u ee 3Hauenue. EcrectBennnie cucteMmbl A. XKiocke, A. Jlexkanmois,
I1.®. I'opssuunoBa, [Ix. bentama u J[x. I'ykepa. CoBpeMeHHbIE BAPUAHTHI €CTECTBEHHBIX CUCTEM —
deneTndeckue cucreMbl. 3HaueHue padbot Y. JlapBuHa [isl BOSHUKHOBEHUS T€HEATOTHUECKUX CHC-
TeM. DunoreHeTMYECKHEe U HSBOJIIOLHOHHBIE T'€HEATOTHYECKHUE CHCTEMbl. MeTOAbl CHCTEMAaTUKU
pactenuii. O01ue npeIcTaBIeHUs 0 XeMOCUCTeMaTHKe. MaTepualibl /Ui pabOThl CUCTEMATHKOB.

Tema 8. Hagnapcrso nosinepubie (mpoxkapuorsi). LlapeTBo 1podsinkm.

OOm1ast xapaKTepUCTHKA 11apCTBA APOOSHOK.

[ToamapcTBa — HacTosIIME OAKTEPHH, apXeOaKTeprH, OKCU(POTOOAKTEPUH.

Hacrosmue 6akrepun. OOmias XxapakTepuCTUKA, CTPOSCHUE KICTKH U KIIETOYHOW CTEHKH.

Pa3zMHuoxeHue, crmocoObl iepeaun HacleICTBeHHONW HH(POPMAIIMK U MPUCTIOCOOIEHUE K CO-
XPaHEHHUIO B HEOMArONMPHSITHRIX YCIOBUAX. PactipocTpanenue 6akrepwuii B mpupoe. [Tutanue u o0-
MEH BEIECTB. YYacTue B paszioKEHUU OPraHWYeCKUX BEIIECTB, 3HaYCHHE B KPYTrOBOPOTE BEIIECTB
B nipupoje. [lone3nrie u matoreHHbie OakTepun. OCHOBHI KIaccU(PHUKAIUH.

ApxebakTepun. OCOOEHHOCTH CTPOEHHUS U 0OMEHa BelIecTB. PacpocTpanenue B pupo/ie.

Oxcudorobakrepun. [{luaHoOakTepun — riIaBHEHIINE MPEACTABUTEIN OKCU(POTOOAKTEPHUI.
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CrtpoeHnue KJIETKH, TUTMEHTHI, 3allacHble BemecTBa. PasMHOkeHHe nuaHoOakTepuid. Posib B KU3HH
BOJ1I0eMOB. [{nano0akTepun — mokasaTelb 3arpsa3HeHUs BOJIbI B BojgoeMax. [lnanobakrepun BHE BO-
Ibl. TUTTMYHBIE TIPEICTAaBUTENN TMAaHOOAKTEPHUH.

Tema 9. Hagnapcrso sykapuorsl. LlapcTBo NpoTOKTHCTBI.

OOmrast xapakTepuCTUKa INpeacTaBuTenel HaaapcTBa. OOmias xapakTepHCTHKa LApCTBa.
[IpoTokTHCTHI - Bogopochu. [ pubomogo6Hpie TPOTOKTUCTHI. O0IIIast XapaKTepUCTHKA.

[TpoTokTHCTHI - Bogopociu. OCHOBHBIE OT/IENbI: OarpsHKH, AUATOMOBBIE BOJIOPOCIH, OypbIe
BOJIOPOCIIH, 3€JIeHbIe BOJOPOCIH, XapoBble Bogopociu. [IpoucxoxaeHrne OCHOBHBIX T'PYII BOJO-
pocieii. ['maBHelIMe TUIIBI CTPOSHHS Tesa M UX dBotolus. OcoOOEHHOCTH CTPOSHHs XpoMaTodo-
POB, MUPEHOUI0B. THUIIBI OJIOBOTO Mponecca U ux »Boitonusa. Bonopocnu u cpena. benroc, niaHk-
TOH, Ha3EMHBIE U [I0YBEHHBIE BOJOPOCIIH.

Otnen GarpssHKU (KpacHbIE BOAOPOCIH). XapaKTEpHbIE OCOOCHHOCTH OarpsiHOK, CTpOEHHE
KJIETKH, IMTMEHTHI, 3anacHble BemecTBa. OcoOOEHHOCTH pa3MHOXKEHUS. | TaBHEHIINEe IUKIIBI Pa3BU-
Tus. PacnpocTpanenue, NpakTHYECKOE UCIIOJIb30BAHNE YETIOBEKOM.

Otnen auaromoBsie Bogopocian. OOmias XxapakTepucTuKa OT/elNa, CTPOSHUE KIETKH JAUATO-
MOBBIX BOJOpOCJEH, 000J0YKa, MUTMEHTHI, 3amacHble BemniecTBa. OCOOEHHOCTH Pa3MHOXKEHHUS.
Pacnipoctpanenue. Posib 1MaTOMOBBIX BOJIOPOCIIEN B IIPUPOJIE.

Otnen O6ypsie Bomopocau. OO1mas XxapakKTepUCTHKA OTAENA, CTPOSHUE KIETKU OyphIX BOJO-
pociieii, MUTMEHTHI, 3allaCHbIE MUTATEIbHbIE BellecTBa. OCHOBHBIE YEPThl aHATOMUYECKOIO CTpOE-
HUA cioeBuina (tTammoma). CriocoOsl pa3MHOKeHHs. [ 1aBHele mpeacTaBuTeN OyphIX BOJOPOC-
neii. Mcrionib30BaHue B MeIULIMHE U (hapMaIiH.

Otnen 3enensle Bogopociau. OOmias XxapakTepUCTHKa OTAeNa, CTPOCHHE KIIETKH 3E€JIeHBIX
BOJIOPOCTICH, MUTMEHTHI, 3anacHble BemecTBa. OCHOBHBIC TUIIBI CTPOEHHs Tena. | maBHelme Gop-
MBI Pa3MHOXKEHHUS, LIUKIIbI pa3BUTHA. JleeHne Ha KJIacChl: BOJIBBOKCOBBIE, TPOTOKOKKOBBIE, YIOT-
pUKCOBBIE, CH()OHOBBIE, KOHBIOTATHl, WJIM CHEIUITHKU. VX oOmias xapakrepuctuka. OCHOBHBIE
MpeJICTaBUTENN (XJIaMUJOMOHA/Ia, BOJBBOKC, XJIOpENa, YJIOTPUKC, ylbBa, Kaylepma, BOLIepus,
cruporupa). 3HaueHue 3eJI€HbIX BOJOPOCIEH.

Otnen xaposie Bogopocin. O0mas xapaktepucTiuka. OCOOCHHOCTH CTPOCHHS Tea.

I'pubonono6HbIe TPOTOKTUCTHI. OTAEIBI: OOMUKOTHI, CIM3EBUKH. OCOOEHHOCTH CTPOCHHUS.
[Ipencrasutenu. [Tapasutudeckue Gopmsl.

Tema 10. HHapcTBO rpudHI

OOmas xapaktepucTuka napcrpa. [Ipoucxoxaenus: rpu6oB. OCOOEHHOCTH CTpoeHUs. Mu-
nenuii. Crioco0 NUTaHusl, CTPOEHUE KIETKH, 3allaCHbIE BEIECTBA. | UMbl pa3MHOKEHUSI TPUOOB.

I'pu6bl HU3mMe U Beice. OCHOBHBIE OTAENBI TPUOOB: XUTPUAMOMHUKOTHI, SUTOMHKOTHI,
ACKOMHKOTBI, 0a3UIMOMHUKOTHI, IEUTEPOMUKOTHI, JINIIAHUKN U UX KpaTKas XapaKTepHUCTHKA.

Husmme rpubsl. Otaen xurpuauoMukotsl. Ctpoenue tena. [IpencraBurenu. Otaen 3uro-
MuKOTHL. [lopsimok mykopoBble. benas rojoBuaras mieceHb — Mykop. OCOOEHHOCTH Pa3BUTHS U
pa3MHOxeHHUs1. [lapasuTuueckne 3urOMUKOTBHI.

Briciime rpu6sl. OTnen ackoMUKOTHI (cymuatbie rpuoObl). CTpoenue munenus. becronoe
Pa3MHOXXEHHE U N0JIOBOM mporiecc. OCHOBHBIE TUIIBI CIIOPOHOILIEHUS. ["anoniHas, 1MKapuoOHTHYE-
ckasg M quruiouaHast ¢asel B ukie pazputusa. Cymka, ee popmupoBaHue U paccemBaHue crop. [o-
JOCyMUaThle M IUIOAOCYMYaThle aCKOMHKOTBHL. OCHOBHBIE MPEACTABUTENN (IPOMKKH, CHOPBIHbS,
CMOpPYOK, CTPOUOK). JIekapcTBEHHBIE BHIBI CyMUYaThIX rpru00B. CIIOPBIHBS, IIUKI €€ pa3BUTHS, MIPU-
MEHEHHUE B MEULIMHE.

Otnen 6a3uaMOMHUKOTHI. [IepBUYHBIA M BTOPUYHBIA MHIICIIMA, WX COOTHOIICHHE B ITUKJIC
pa3Butus. Jukapuontuzauus munenus. [1nogoseie Tena. O6pa3oBanue 6a3unuii U 6a3uaANOCTIOP.
CwenoOusie u simoBUTHIE TpUOBI. bepe3oBslii rpub — yara u ero npuMeHeHNe B METUIIUHE.

Otnen neiiTepoMuKOTH (HecoBepIlIeHHbIe rpuObl). OOmas xapakTepucThka. Bakneimume
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MIPEJACTABUTEIH.

Otnen numaiinuku. CHUMOMOTHYECKAs MPHPOJA JHUIIAHHUKOB. MoOpQOIOrHUeCcKUe THIIHI.
Pasmuoxxenne. OCHOBHBIE MPUHIMIBI KiaccUpUKAuU. Pollb TUIIAWHHUKOB B MPUPOJE U UX HC-
[10JIb30BAHNE B MEAUIIMHE.

Tema 11. IlapcTBo pacrenusi. CnopoBbie pacTeHHs

O6mras xapakrepuctrka pacteHuid. [Ipoucxoxaenue pacreHuii. OCOOEHHOCTH BO3IYIITHON
Cpcabl O6I/ITaHI/I$I. Pacunenenue BereTaTUBHOTO TEjIa Ha OpraHbl U TKaHH. BereraTtuBHrle OpTraHbl U
TKaHU. OCOOEHHOCTH CTPOEHHS OPTaHOB PA3MHOXKECHHUSI.

OCHOBHBIE OTJENIBI PACTEHUH.

Otnen puanodutel. O0mIas XapakTepucTKa. PUHHOMUTHI Kak 0fHA U3 IPEBHEHIITUX
IPYII PacTCHUH.

Otnen moxoBumaHble. OO0ImIas xapakTepucTuka. MOXOBUIHBIE — 0cO0ast JIMHUS IBO-
JJFOOUN paCTeHHﬁ. Kmnaccer MOXOBUIOHBIX: aHTOHCPOTOBLIC, IICYCHOYHLIC U .HI/ICTOCT€6CHBHBIG MXH.
Nx obmas xapakrepuctrka. CTpoeHue Tena U pasMHOKeHue. LUk pa3BuTHs U depeoBaHue Io-
KosieHuil. OCHOBHBIE MOJKIIACCHI JIMCTOCTEOCNBbHBIX MXOB: OpHeBble, carHoBble. Poinb MOX0OBUI-
HBIX B IIPUPO/JIE U UCTIONB30BAHKE UX YeloBEeKOM. [IprMeHeHne B MeIUIIuHE.

OT,Z[GJI IMJIayHOBUHBIC. Hpoucxomz[eHHe IMJIayHOBUHBIX. Uckonaemrnle IMJIayHOBU -
Hble. Mop@donorudeckast 1 6Mogornyeckas XxapakTepuCTHKa COBPEMEHHBIX MJIayHOBUAHBIX. PaBHO-
CIIOPOBBIC U PA3HOCIIOPOBBIC IMJIAYHOBUAHBIC (cenmaruHera). [{ukm pa3BuTus miayHa OyJIaBOBHI-
HOTO, YepeIOBaHUE TOKOJICHHH, CMeHa sepHbIX ¢a3. bapanern u apyrue BuUIbl miayHoB. Mx wuc-
II0JIb30BaHUEC B MCIUIIUHE.

Otnen xBouieBuaHble. [IponcxokieHne XBOUIEBUAHBIX. VcKomaemble XBOILEBU/I-
Hble. Mopdonoruueckass U OHoIOruyeckas XapakTepUCTUKH COBPEMEHHBIX XBOIIEBUIHBIX. Yepe-
JIOBAaHWE MOKOJICHUH M CMEHA sJIEPHBIX (a3 y XBOIIeH. XBOIIT MTOJIEBOW U €ro UCIOJb30BaHUE B Me-
JUIUHE.

Otnen mamopoTHUKOBHAHBIE. [Iponcxoxkaenne nanopoTHUKOBUAHBIX. McKkomaeMble
npencraButend. O0mas XxapakTepUCTUKAa COBPEMEHHBIX ManopOTHUKOBUAHBIX. JleJleHne Ha Kiac-
cpl. OcobeHHOCTH MOP(OJIOTHYECKONW OpraHU3alMKi ManOPOTHUKOBUIHBIX. YepenoBaHue MOKOJe-
HUI ¥ CMeHa sJIepHbIX (a3 B IUKJIE pa3BUTHUS Y MAOPOTHUKOB. Pa3HOCTIOpOBBIE MATIOPOTHUKH, X
SBOJIIOIIMOHHOE 3HAUYE€HHE KaK MPEIKOBOM IPYMNIbI ISl TOJIOCEMEHHBIX pacTeHuil. Mcnonb3oBanue
MarnopoTHUKOB B MCIUITUHEC.

Tema 12. OTaen rosoceMeHHbIE

OO6mras XxapakTepucTUKa CEMEHHBIX pacTeHui. [loHsATHEe O ceMeHn Kak 0 HOBOM oOpa3oBa-
HUM, BO3HUKIIEM B mporiecce dBomornuu. OOmas XapakTepucTHKa OT/elNa TOJOCEMEHHBIX U UX
npoucxoxaenue. [louarue o crpodmiie. Cemsa3auaTok (CEMANOYKA), €T0 CTPOECHUE U PAa3BUTHE Y
rOJIOCEMEHHBIX, CTPOeHHE MbUIbIBL. [Iporecc onbuieHUs: U orioaoTBOpeHus. opmMupoBanue ce-
MeHH. YepenoBaHue MOKOJICHUM U CMeHa siiepHbIX (a3 y rojoceMeHHbIX. CeMeHHbIe ManopOTHUKU
U OCHHETTUTOBBIC — BBIMEPIIIUE TOJOoceMeHHbIe. Kitlacchl COBpEMEHHBIX TOJIOCEMEHHBIX: CarOBHHU-
KOBBbI€, THHKI'OBBIE, THETOBBIE, XBOMHHBIE. OCHOBHBIE MOPSAKU KJIACCA XBOMHBIX — COCHOBBIE U KH-
MIAPUCOBBIC; PACIPOCTPAHEHUE UX BAXHEUIIMX MpeacTaBieHU. M crnonp30BaHie NpOIYyKTOB XBOM-
HBIX B MEIUIIMHCKON IIPAKTHUKE.

Tema 13. OTaes NOKPBLITOCEMEHHBbIE, HJIH HBETKOBbIE PACTEHUSA

OOmasi XxapakTepucTUKa MOKPBITOCeMEHHBIX. [oKphITOCEMEeHHBIE — TTOOeAUTEN B OOpHOE
3a cyuiecTBoBaHue. [IporpeccuBHbIE U3MEHEHUS B PENPOTYKTUBHOM (LIBETOK, TOKPHITOCEMEHHOCTb,
COTIPSKEHHAS SBOIOIUS C MUPOM HAaCEKOMBIX, IBOWHOE OIUIOJAOTBOPEHUE, IIO/) U BEreTaTUBHOM
(ycoBepIIeHCTBOBaHHE TIPOBOIAIIEH CHUCTEMBI) chepax. MHOrooOpasue ku3HeHHbIX (OpM, pOJib B
(bOpMUPOBaHUN COBPEMEHHOW pacTHTENbHOCTU. [IpencTaBieHus 0 MPOMCXOXKIEHUU MOKPHITOCE-
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MeHHBIX. O030p OCHOBHBIX IBOJIFOIMOHHBIX CUCTEM MOKPBITOCEMEHHBIX: CUCTeMbI A. DHriepa, Y.
beccu, AJIL. Taxtamksna u 1.10. Kputepun, jexaniye B OCHOBE MOCTPOSHUS IBOIOIMOHHBIX CHUC-
TEM.

DBOIIOLMOHHO-MOP(HOIOTHUECKUE PSAABI IPU3HAKOB.

Tema 14. PennpoayKTHBHBIE OPraHbl NOKPBITOCEMEHHBIX: IIBETOK U IO,

[{BeTOK — BUIOM3MEHEHHBIN OOET ¢ COBMEIIEHHBIMH (DYHKIMSIMU ITOJIOBOTO U OECIIOIOBOTO
pasmHoxeHus. CTpoeHue 1BeTka U ero (yHKuuu. B3anMopacnosnoxeHne yactei 1BeTka. AIHMKIN-
YEeCKHe, [IUKINYECKUE U FeMULUKINYecKre UBeTKU. [[oHaTHe 0 Kpyrax M uimeHax npetka. CuMMer-
pusi nuBerka. l[BeTku akTMHOMOp(dHBIE, 3UTOMOpPHBIE W ACHMMETPUYHBIC. Pa3nenpHOMNONbIE U
oboemnonbie nBeTkU. [IpunBerHuku. [[BeTroHokKka U 1iBetosoxe. CTepuiibHbIe YacTH 1BeTKa. OKO-
nouseTHUK. [IpocToit u nBOIHON OKoMONBETHHK. Yamieuka, ee QyHKIUUA U IPOUCXOXKIeHNE. Ben-
YUK, €ro (YHKIIMHU U MPOUCXOXKAeHHe. PazienbHosenecTHble, ClaifHOJMENECTHbIE U TOJIbIe 1IBETKH.
MaxpoBbI€ LIBETKHU.

Anaponei. TeluMHKA — CTPYKTYypHas enuHua anapoues. CTpoeHUe THIYMHKHU: ThIYUMHOYHAS
HUTb, CBA3HUK U MBUIbHUK. AHATOMHYECKOE CTPOCHHE MbUIbHUKA. 3HAUEHHE SHIOTEIHS U TaleTy-
Ma. Mukpocnoporene3. Mukpocnopbsl. Mukporamerorenes. [1puiblia, CTpO€HNE MBLIBIIBI.

I'mueueit. Ilectuk — cTpykrypHast equHuna ruHenes. OCHOBHBIE YacTH MECTHKA: PBUIBIE,
CTOJIOWK, 3aBsi3b. [IpocToli u cioxHbI THHENeH. [Ipoucxoxkaenne nectuka. ATOKapIHBIA, MOHO-
KApIIHbIN, IEHOKapIHbIi ruHenel. [lonoxeHne 3aBs3u B UBETKE. BepXHsis, OJYHUKHSAS U HUKHSSA
3aBsi3M. AHaTOMHUYECKOE CTpoeHue 3aBs3u. [lnanenTa u ocHOBHBIE TUIIBI ITaneHTannu. Cemsizaya-
TOK (ceMsroyka) u ero ctpoeHrne. OCHOBHBIE THUIBI ceMs3a4aTKoB. Meracmnoporenes3. Meracnopsl.
Meraramerorenes. 3apoJIbIIIEBbIA MEIIOK.

Onbuienre u omioaoTBopeHue. CymHocTh omnbuieHUs. CaMOONbUIEHHE U TEPEKPECTHOE
omnbUIeHHE. TUIBI MEPEKPECTHOTO OMBIICHUS: SHTOMODWINS, aHEMOPMINS, THAPOPIINS, OPHUTO-
s

[IpucnocoOnenusi, MpeaoTBPAILAIOLIIE CAaMOOIbUICHHE: JBYIOMHOCTD, IUXOTaMusi, TeTepo-
ctwind u ap. Kneiicroramus.

JIBoitHOE ortogoTBOpeHue. SIBienne anomukcuca. CMeHa sepHbIX (a3 u uepeoBaHue 1o-
KOJICHUH y IOKPBITOCEMEHHBIX. Pa3BuTue 3apossimia U 3Hx0cnepma. Tunsl spgocnepma. Gopmu-
poBanue cemeHu. CemeHa ¢ 3HpocriepMoM u 0e3 sHumocnepma. I[lepucnepm. OCHOBHBIE TEOPHH
IIBETKA: 3BAHTHUEBAsI, [ICEBIAHTOBAs U TeJIOoMHas. COBpEMEHHBIE MPECTABICHUS O IPOUCXOKICHUN
LIBETKA MOKPBITOCEMEHHBIX. OCHOBHBIE HANPABIICHUS 3BOJIOLNN IBETKA. Pa3innuns LBETKOB OJIHO-
JIOJIBHBIX U IBYJOJIbHBIX.

Cougerus. Onpenenenue couetus. buonorndeckas poib coueTrs. CTpyKTYpHBIE JIE€MEH-
ThI COLIBETUH: TJ1aBHAs U OOKOBAsi OCH, MapIHAIbHBIC COIBETHS, TEPMHUHAIBHBIN IIBETOK. COIBETHS
OTKpBITBIE U 3aKPBIThIE; MPOCThIE U cioxHble. Knaccudukanus conperuil. [IpuHunel coBpemen-
HOU Kiaccuukanyuu. boTproniHbeie COIBETHS: CIOXKHBIE U MpocThie. L{luMonHbIe COLBETUS: TUD-
Chl U LINMOMW/IBI.

ITnoael. Onpenenenue mioaoB. OKOJIOMIOIHUK, €M0 CTPOCHUE. YYacTHue pa3INyHbIX YacTel
1BETKa B 00pazoBaHuu miooB. Kinaccudukanus mioaoB, OCHOBaHHAsl HA CTPOEHUU THHEIes!: arno-
Kapnuu, MOHOKaPIIHH, [IEHOKAPIIHH | TICEBJIOMOHOKapIHH. [ 11061 ApOOHEIE U YIICHUCTBIE, COUYHBIC
U CyXHue€, OJHOCEMSHHBIE U MHOTOCEMSHHBIE, BCKPBIBAIOIINECS U HEBCKpbIBaromuecs. Comioaus.
Crioco0bI pactpoCTpaHeHHs TUIOJIOB U ceMsiH. ABTOXOpHs U ajtoxopus. OCHOBHBIE BUJIBI aJJIOXO-
pUU: aHEMOXOpPHUSI, 300X0pHsI, THIPOXOPHUS U T.1.

Tema 15. CucremaTnueckuii 0030p cemeiicTB oTae/1a MOKpbITOceMeHHble. Kiace nBy-
JI0JIbHbIE.

Jlenenue otaena MOKPbHITOCEMEHHbIE Ha Kilacchl. CpaBHUTENbHASI XapaKTEPUCTUKA KIIACCOB
OIHOIOOJILHBIX U IBYOJIbHBIX.
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[Togknacc marHomuumbl. [lopsmok marHonumeBbsie. CeMelcTBO MarHonmeBbie. [lopsmok OGaabsHO-
Bole. CeMelicTBO TMMOHHHKOBBIE. [lopsanok naBpoBbie. CemelcTBO naBpoBsie. [lopsnok HuMbei-
Hele. CemelicTBO HUM(DEHHBIE.

[Monkmacc pamynkymunsl. [lopsimok motukoBbie. CemeiicTBa OapOaprcOBBIE, JTIOTUKOBBIE.
ITopsimox makoBbie. CEMENCTBO MaKOBBIE.

[Monxknacc xapuodumauasl. [Topsimok rBo3auuHbie. CeMeHCTBO rBO3AUYHEIE, MapeBbie. [1o-
pAnok rpeunniHbie. CeMencTBO rpeYnIIHbIE.

[Monknace ramamenuausl. Ilopsinok Oykoseie. CemeiicTBa OyKOBbIE, Oepe30BhIE.

[Moaknacc aumenuunsl. [opsgok vaitaeie. CemeiicTBa yaitHbie, Kiry3ueBble. [lopsmok du-
ankoBble. CemeiicTBa cTpacTolBeTHbIe, (uankoBbie. [lopsiok ThikBeHHBIE. CeMENHCTBO THIKBEHHBIE.
[Topsimok kamepcoBbie. CemelcTBO KpecTouBeTHBIC (KamycTHbIe). [lopsmox mBoBbIe. CeMercTBO
uBoBble. I[lopsanok BepeckoBele. CemelicTBo BepeckoBble. Ilopsnok mnepBouBerHble. CeMeMCTBO
nepBoiBeTHbIE. [Topsgok ManbBoBble. CeMmeilcTBO ManibBOBBIE. [lopsinok kpamuBHbIe. CeMENCTBO
kpanusHble. [lopsanok monoyaitasie. CeMeicTBO MOJIOYANHBIE.

[Toakmnacc po3unbl. [lopsanok po3oBsie, Wi po3ouBeTHbIE. CeMeicTBO po3ouBeTHbIE. [Tops-
1ok 6060Beie. CemeiicTBo 0000BbIe. [Topsnok mupToBbie. CemelicTBa MUPTOBBIE, KuTpeinbie. [1o-
psanok pyroBble. CemeiicTBa pyToBble, cymaxoBsbie. [Topsaok canuugoBbie. CeMeCTBO KOHCKOKAII-
taHoBblIe. [lopsok npHOBBIE. CemeicTBO IbHOBBIE. [lopsnok kpymmHOBbIE. CeMENCTBO KPYIIMHO-
Bble. [lopsmok soxoBeie. CemericTBo JoxoBbie. [lopsinok apanueBbie. CemelicTBa apaiueBble, 30H-
TU4HbIE (cenbaepeiinbie). [lopsnok BopcsHkoBble. CeMecTBa JKUMOJIOCTHBIE, BAJIEPHAHOBBIE.

[Tonkmnacc namunasl. [Topsanok ropedaBkoBble. CeMeCTBA JIOTAHUEBBIE, MAPEHOBBIE, KYTPO-
BbI€, JIAaCTOBHEBBHIE, rOpeYaBKOBbIE, BaxToBble. llopsnok macieHoBble. CeMENCTBO MACIECHOBBIE.
[Topsimok cunroxossie. CemeiicTBO cuHIOXOBBIC. [lopsimok OypaunukoBeie. CeMelHcTBO OypauyHUKO-
Bole. [lopsnok HopuyHHMKOBBbIE. CemeilicTBa HOPMYHHMKOBBIE, MOJOpPOXKHHUKOBBIE. [lopsimok rybo-
nBeTHbIe. CeMerCcTBO ryOOIBETHBIC (SICHOTKOBBIE).

[Moaxnacc actepunsl. [lopsinok cioxxkHOLBETHBIE (acTpOBbIe). CeMENCTBO CIOKHOIBETHBIE
(acTpoBbIe).

Kuaacc onHono/ibHbIE

[Monkmnacc mumuuasl. Ilopsanok muneitneie. CemeiicTBo nunernble. [lopsaok amapumco-
Bble. CemelicTBa JyKOBbIE, amapuiuiucoBble. llopsaok cmapxeBble. CeMmelcTBa JIaH/BILIEBBIE,
crapxesbie. [Topsanok nuockopeitabie. CemeiicTBO auockopernbie. [lopsaaok opxuanbie. CeMencT-
Bo opxuaHele. ITopsanok ocokoBele. CemelicTBO ocokoBble. ITopsnok 3maxu. CeMelCTBO 351aku
(MSTIIMKOBBIE).

[Moaxnacc apeuunst. [lopsnok nansmbl. CemelictBo nanbmbl. [lopsigok aponHukosbie. Ce-
MEUCTBO apOHHUKOBBIE.

Tema 16. OcHoBbI 00TaHUYeCKOI reorpadpuu

OOm1ast xapakTepucTHKa 00TaHUYECKOM reorpaduu Kak Hayku. Paznensr 6oTaHmuecKon
reorpadun: Guopuctrudeckas reorpadus, Te000TaHNKA, YKOJIOTUS PACTCHHIA.

daopucruyeckas reorpagus

OcHOBHBIE pa3zensl: yueHue 00 apeanax (pUToXoposiorus), yueHrue o (haopax u UCTOpUYIE-
ckas reorpadus. 3aJaud U METOJbI U3YUEHHUsS TeorpauuecKkoro pacnpoCcTpaHeHUs TAKCOHOB. Me-
croHaxoxaeHue. [louarue 06 apeane. Pasmeps! u tunsl apeanoB. @opmupoBanue apeanon. Pacre-
HUSA — SQHACEMHUKHN U KOCMOIIOJIUTHEI. Penukrel. SIBnenusa SHACMHU3MA. ITonsgrue o (1).]101)6 u 3JIEMCHTax
dbropel. ['maBueimme ameMenTs Gopbl Poccun. dnopuctuyeckue 001acTH 3€MHOTO I1apa.

Tema 17. Dy1eMeHTBI IKOJOTHU PACTEeHU I
3amaun ¥ METOJIBI SKOJIOTHH pacTeHuil. MecrooOuTtanue. Dkocucrema. Cpeaa oOuTaHus op-
rauu3MoB. [lonsitue 06 sxkomopdax. Ilonsatue o dakropax cpeapl. PakTOPbl CPEIbl U MOMYIISIIIHH.
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buotnueckue u abuormueckue Qaxtopsl. Knumarnyeckue (akTopbl: CBET, TEIIO, BOAA, COCTaB
BO3/yXa U T.A.

Pacrenust — runpoduthl, TUTpoPuUTHI, ME30(PHUTHI, KCEPOPUTHI (CKIECPOPHUTHI U CYKKYIICH-
Th1). Teruto kak sxosjoruueckuii paxrop. XKapocTokocTs 1 MOPO30CTORKOCTD. JKI3HEHHbIE (POPMBI
no Paynkuepy. CBeT kak sxonorundeckuii paxrop. CBeTONIOOUBEIE, TEHETIOOMBBIE U TCHEBBIHOCITH-
Bble pacteHus. [louBeHnsle, wim sgadguueckre GpakTopsl, HU3NYECKHE CBOWCTBA U COJIEBOU PEXUM
nouBbl. [IcammoduTsl, ranodurel. buotnueckue GakTopsl — BIUSHUE KUBOTHBIX U desoBeka. MH-
TPOLYKIMS U aKKIMMaTH3aLHs paCTECHHI.

Tema 18. DiieMeHTHI re000TAHUKHN

OcHOBHBIE TIOHATHSA: (DUTOIEHO3BI (PACTUTEIBHBIC COOOINECTBA), TTOHITHE O PACTUTEIHHO-
CTH U PACTUTEIBHOM IOKPOBE.

3amgaun ¥ MeTOoABl Te000TaHUKHU. Pa3nenpl reo00TaHuKU: PUTOIIEHOIOTHS U Teorpadus pac-
TuTenbHOCTH. Putonenonorus. GaopucTuyeckuil coctTaB PUTOIEHO30B, UX (POPMHUPOBAaHUE. DU~
¢ukaropsl. [loHsTHE O BEPTUKAIBHONH M TOPU3OHTAIBHON CTPYKTYpPE PaCTUTENBHBIX COOOIIECTB,
Ha3eMHOM M MOA3eMHOH sipycHOCTH. JlomuHaHThl. JluHamuka ¢utoneHo3oB. Cykneccuu. Kiaccu-
¢bukanus pacTUTEIHHOCTH.

I'eorpadus pactutensHocTH. [IIUpoTHAS 30HATBFHOCTH M BBICOTHAS MOSCHOCTH PACTUTENh-
HocTH 3emuin. OCHOBHBIE pacTUTENbHBIE 30HBI 3eMiu. [ToHsATHE 00 a30HATBLHON W MHTPA30HATBLHON
PaCTUTEIBHOCTH.

PacturensHocTs Poccuu. ApkTudeckasi M TYHApPOBasi 30HBL. THITBI TYHJIP, PUCIIOCOOIECHUS
pacteHuil TyHApbl. bopeanbHas 30Ha XBOMHBIX JiecOB. HemopanpHas 30Ha JIMCTBEHHBIX JIECOB.
['maBHBIE J€CO00pA3yIOIINE TOPOABI, X XO3AMCTBEHHOE 3HAaYeHHe. CTenmHas 30Ha. 30HA MOYITyC-
TBIHb U MYCTHIHB. JIyra u Gonota. CopHO—pyaepanbHas pactutrenbHocTh. CyOTponuku. LleHHbIE
CcyOTponu4ecKue KyJabTyphl.

6. TEMbI IPAKTUYECKHWX U CEMAUHAPCKHNX 3AHATHUI

Hannwii 6uo pabomet ne npedycmompen VII.

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI
PA3JIEJI 1 OBIIIAA BOTAHUKA

JlaGoparopnas padora 1. MukpockonupoBaHue 00TAHNYECKUX 00bEKTOB.

[{enb paGOTHI: 03HAKOMHTBHCS C YCTPOMCTBOM MUKPOCKOIIA M IIpaBUIaMU paboThl B J1abopa-
TOpUH OOTAaHUKH.

OO6opy/ioBaHNE M MaTepHajbl: CBETOBBIE MUKPOCKOIBI, OMHOKYJISP, pyYHBIE JTYIbl, BAHHOY-
KU, IPEIMETHBIE U TIOKPOBHBIE CTEKIIA, JIE3BUS, IIPENapoBalbHble UIIIbI, calihpeTKH, OAHOUKHU C BO-
JI0M, JIyKOBHUIIA CUHETO JyKa, peakTuB Jlrorons (pactBop Hoxaa B KJ), tabnuna «CtpoeHue pactu-
TEJIbHOMN KIJIETKW.

X0/l 3aHATHUS: JJIS IPUTOTOBJICHUS BPEMEHHBIX MHUKPOIpPENnapaToB HE0OXOAUMMO MMETh Ha-
00p IMpPEeIMETHBIX M MOKPOBHBIX CTEKOJ, IMpPENapoBaJIbHbIE WIJIbI, UIETKY, 0€30MacHy0 OpUTBY,
CKaJIbIIeNb, CTEKJIIHHYIO MAJIIOUKY, (PUIBTPOBAIBLHYIO OyMary, peakTUBBI.

Ilepen Hauanom pabOTHl MPEAMETHOE U MOKPOBHOE CTEKJA XOPOIIO MPOMBIBAIOT BOAOH U
HACyXO MPOTUPAIOT MATKOU TPAMOUYKOil. [lamee TOHKHUI cpe3 M3y4yaeMoro pacTHTEIbHOTO 00beKTa
IIOMEIIAOT B KAILJIIO BOJIBI U CBEPXY HAKPHIBAIOT IIOKPOBHBIM CTEKJIOM. IIOKpOBHOE CTEKII0 OOBIYHO
OepyT 3a Kpasi OOJIBIIUM U yKa3aTeldbHBIM NanbiamMu. OIHY U3 CBOOOJHBIX CTOPOH CTEKJIa MEJICH-
HO OIYCKAalOT Ha IIpenapar, cjierka CMO4YMB B XKMJKOCTH. Eciin ®HUIKOCTh Ha Mpenapare BhICTyIAaeT
3a Kpasi IOKPOBHOTO CTEKJIa, €€ yAANSAIOT (PHIBTPOBAIBHON OymMaroii.
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[Tpu HeoOX0IMMOCTH OKpAIIMBAaHUS Mpernapara peakTUBOM BOJY H3-110J MOKPOBHOIO CTEK-
Ja OTCACBIBAIOT C MOMOIIBIO (PMIIBTPOBAIBHOM Oymaru, a KamnejibKy peakTHBa HAHOCST C MPOTUBO-
MOJIO’KHOM CTOPOHBI Ha Kpail MOKPOBHOTO CTeKja. PeakTuBaMM, 4acTO MCIOJIb3yEMBIMH MIPH OKpa-
CKE pPacCTHUTENIbHBIX IPEnapaToB, SBIAIOTCS TaKHe:
* 0], paCTBOPEHHBIN B Hoau 1 Kaius (JUIsl OKpaIIiBaHKs KpaXMaJIbHBIX 3€pPEH);
*GyKcuH (U1 OKpaIIMBAHUS [IUTOIIA3MBI);
* TeMaTOKCHJIMH (JIs1 OKpAIIMBAHUS SIED);
* XJIOP-IIMHK-HO (JUTsI OKpALTHMBAHUS LEJUTIOJIO3HBIX KIETOYHBIX 000JI0YEK);
* ()JIOPOTIIIONMH U COJISTHAS KUCIIOTA (JJIs1 OKPAIIUBAHUS OJIPEBECHEBIINX 000JI0U€EK);
* MIMLEPUH (U1 IPOCBETICHU IIperapara) u Jip.

Pe3yabTaT padoTsl: B TeTpaau Ajs J1abopaTOPHBIX paboT 3amucaTh pe3ysbTaT BBITOIHEH-
HOU pabOTHI, MpaBUiIa PabOTHI C MUKPOCKOIIOM.

Jlaboparopnas padora 2. CTpoeHHe U [IejileHHe PACTUTEIbHOH KJIeTKH

[{enb pabOThI: O3HAKOMUTHCS C OCHOBHBIMHU CTPYKTYPHBIMHU 3JIEMEHTaMHU PACTHUTEIbHOI
KJIETKU, OCBOUTh METOAMKY U3TOTOBJIEHUS BPEMEHHBIX [IPENApaTOB.

3aganue 1: u3yuuTe CTpOCHHE KIIETOK YENIyH JIYKOBHUIIBI JIyKa penmdatoro. C HapyKHOU CTo-
POHBI MSICHCTOM Yelryn (PUOJIETOBOTO JIyKa CHUMHTE MPEnapoBaIbHON UIIIOW HEOOBIION Kycouek
SMUAepMHUCca U TIOMECTUTE €ro B KAIUTIO BOJbI O] MOKPOBHOE cTeko. [Ipu GonblioM yBenTuueHUH
MHUKPOCKOIIa PACCMOTPUTE YYACTKH, Ha KOTOPBIX KJIETKU PACIIOJIOKEHBI B OJJUH CJIOM.
3apucyiite cTpoeHHe KIETOK YellyH JIyKOBUIlbl. O003HaUbTe KJIETOYHYIO CTEHKY, BaKyoOlb, SIIPO,
SIIPBIIIIKO.

3ananue 2: pacCMOTPUTE CTPOEHUE XPOMOILIACTOB B KJIETKaX IUIOOB PSOUHBI (IIUITOBHU-
ka). HeGombIoil Kycouek MSKOTH 3pejbIX IUIOJ0B MpEenapoBajbHON WIJION MEepeHecuTe B KAl
BOJbl Ha NPEIMETHOE CTEKJIO M HAKPOMTE MOKPOBHBIM CTEKJIOM. lIpH mOCTykMBaHWM WTIJION 1O
CTEKJIy BCJIEICTBHE Mallepalluy NPOU3OMIET pa3beAMHEHHUE KIIETOK Ipenapara. PaccMorpute cHa-
yaJia [py MajioM, a 3aTeM Ipu OOJIBLIOM YBEIHMUYEHUHU CTPOEHUE KIETOK Mm1010B. Oco0oe BHUMaHHE
o0paTuTe Ha CTPOEHHE XPOMOILIACTOB, UMEIOIINX Y PSOMHBI BRITAHYTYIO, a Y IIMIIOBHUKA — OKPYT-
JYIO WM YTJIOBaTyIo (hopmy. 3apuCylTe CTPOCHHE KIETOK TUI0/a psIOUHBI (IIIUITOBHHUKA).

3amanue 3: U3y4uTe CTPOCHUE KpaXMalbHBIX 3epeH Kaprodens. PazpexxpTe KiyOeHb KapTo-
dens. HebGompImoe KOJIMUECTBO BBICTYMHBIIETO HA CPE3€ COKA MEpEeHeCUTe OPUTBOM WM CKajbIle-
JIEM B BOJY Ha MPEJMETHOE CTEKJIO U HAKPOMTE MOKPOBHBIM CTEKJIOM. [To1 MUKpOCKOIIOM paccMoT-
pHUTe 3epHa KpaxmMaja, UMEIOLIUe Pa3IuyHyIo (GOpMY U BETUUHHY.
B 3axitouenne paboThl cieayeT MpOoHa0II0IaTh BETHYIO PEAKIIMIO Ha KpaxMmall ¢ IIOMOIIbIO pac-
TBOpa Hoja. 3epHa Kpaxmajia MpU 3TOM MPUOOPETAIOT CHHE—(HOJETOBYIO OKpACKy. 3apucyiTe
CTPOCHHUE KpaxMaJbHBIX 3epeH KapTodeins. O003HaYbTe MPOCTOE, MOTYCI0KHOE U CIOKHOE 3€pHA
KpaxMaja.

3ananue 4: U3y4nuTe CTPOCHUE KIETOYHON CTEHKM KaMEHUCTHIX KJIeToK rpymu. C Haubonee
TBEPJION YaCTH MSAKOTH OKOJIOIUIOJHHMKA TPYIIN CleJaiiTe TOHKHN HEOOJBIION Cpe3 M MOMECTUTE
€ro B KaIluli0 BOJbI Ha MpeAMETHOE CTeko. [IpuroroBbre nasieHbll npenapar. Paccmorpure mpe-
napaTr Nnpyd MaJlOM YBEJIMYEHUM MHMKPOCKONA W HAMAWTE TIPYNIbl KIETOK C TOJICTOM KJIETOYHOM
CTeHKOH. [ neTanpHOro M3yyeHuss HeoOXOIMMO BBIOPATh Y4acTOK, Ha KOTOPOM 3TH KJIETKH Jie-
JKaT MOOIMHOYKE U HEOOJIBIIUMU TPYIIIaMHu.
Kamenucrass kieTrka Ipylmi MMEET TOJCTYI0 BTOPHYHYIO KJIETOUHYIO OOOJIOUKY, MPOHU3AHHYIO
«BETBAIIMMHUCS» MMOPOBBIMHM KaHajaMu. Takoe «BETBIEHUE» — PE3YJIbTAT CIUSHMS OTIEIbHBIX IO-
POBBIX KaHAJIOB, IPOMCXOIAIIETO B MPOLIECCE YTOJIIEHUS KIETOYHON CTEHKU. KaMeHUCThIe KIETKH
TPYLIN SBJSIOTCS CKIEPEUAAMH, OTHOCAUIUMUCSA K MEXAHMYECKOW TKaHU, U BBIMOJHSAIOT OMOPHYIO
¢yHKIMIO, Oynydd B MEPTBOM COCTOSIHUU. 3apUCYHTE CTPOEHHE KAMEHHUCTHIX KJIETOK OKOJOIUIOA-
HuKa Tpymn. O603HaubTe MEPBUYHYIO M BTOPUYHYIO KJIETOUHBIE 000JIOUKH, TOPOBBIE KaHAJbI, MO-
JIOCTh KJIETKH.

Dopma A Crpanuna 18 u3 41




MuHUCTEpCTBO HAYKU U BbICIIEro oopazosanus Pd

. o dopma
VY IbIHOBCKHH FOCYIapCTBEHHEINH YHUBEPCUTET

@ - PabGouas mporpamMma JIHACITUTUTHHBI

3amaHue 5: pacCMOTPUTE pa3iIMyHbIe CTAJUM KJIETOYHOIO IUMKJIA B KJIETKAaX KOpEIIKa JIyKa
peruatoro. M3yuure mpenapar npu OONBLIIOM yBeIHMueHHMH MHKpockona (40x). B uHTEepdasHbIX
KJIETKaX MMEEeTCsl XOpoIIo 0popMIICHHOE Aapo. B kieTkax, HaxoIAMXCsl Ha pa3HbIX CTaIUsAX MH-
TO3a, XOPOIIIO 3aMETHBI XPOMOCOMBI, OKpAIlIEHHBIE B YEPHBIN 1IBET. 3apUCYHTE CTAIHH KIETOYHOTO
IIMKJIa B Kopemike Jiyka. O0o3HaubTe nHTEp(Da3zy, nmpodasy, npomeradasy, meradasy, anadasy, Te-
n0¢hazy U HUTOKHUHES.

PesyabTaTt padorsl: B TeTpaau Uil JaOOPaTOPHBIX pabOT ClienaTh PUCYHKH U 3aIHCATh pe-
3yJIbTaT BBHIIOJIHEHHOM paboThI.

Jlaboparopnasi padora 3. O0pa3oBaTe/ibHble, OCHOBHbIE M IOKPOBHbIE PACTUTEIbHbIE TKAHU

Ileas padoThI: 03HAKOMUTHCS CO CTPOCHHUEM TKAaHEH pAa3IMYHBIX THIOB (MepHucTeMa,
a’peHXxMMa, SIUAEPMUC, IEPUAEPMA) C TOMOLIBIO IOCTOSHHBIX IPENapaToB.

3amganue 1: u3ydnTe CTPOCHHE ANMKaJIbHONW MEPUCTEMBI TT0Oera ¢ MOMOIILI0 TTOCTOSTHHOTO
npenapata. [Ipu MaaoM yBelnWYeHHH pacCMOTpPUTE IpemnapaT MpoJ0iIbHOTO cpe3a arnekca noodera u
HaliiuTe KOHyC HapacTaHus. Ha HEKOTOpOM paccTOSHUM OT KOHYca Ha MOBEPXHOCTH CTEOJs Mpo-
CMaTPUBAIOTCS 3a4aTKH JIMCTHEB —JIMCTOBBIE IPUMOPINH, — Pa3MEPHI KOTOPBIX YBEIUYUBAOTCS NpU
JBUKEHUH BHU3 OT KOHYCa HapacTaHUsI.

[Tpu GOBIIOM YBETUYEHUH PACCMOTPUTE OCOOEHHOCTH CTPOCHUS MEPUCTEMATUUECKUX KIIle-
TOK. 3apUCyHTe CXEMaTUYHO CTPOSHHUE alMKaIbHOW MeprucTeMbl mooera. O603HaUYbTE KOHYC Hapac-
TaHUsl, A]1pa, JIUCTOBbIE MPUMOPAHH.

3agaHue 2: U3y4UTe CTPOCHHUE a’PEHXMMBbI Ha MTOCTOSIHHOM IIpernapaTe MONEpEeYyHOro cpe3a
ctebns paecra. [Ipu ManoM yBeJIMYEHUH PacCMOTPUTE MPEUIOKEeHHBIN npenapaT. Ha monepeuynoM
cpe3e BHJIHO, YTO Cpa3y MOJ SMUIECPMUCOM HAXOAUTCSA TKaHb ¢ KPYHNHBIMU BO3J1YXOHOCHBIMU ITO-
JIOCTSIMHU, OTICIICHHBIMH JPYT OT Jpyra OJHUM DPSIIOM MEIKHUX KJIETOK, OKPAaIlleHHBIX B TOJyO0Oid
[IBET. JTa TKaHb HA3bIBAETCS A3PEHXUMOM. 3apHuCyiTe CXEeMaTUYHO CTPOCHHE adPEHXUMBI B cTEOIIe
paecta. O603HaYbTE AMUICPMUC, MEKKICTHUKH, a3 PEHXUMY.

3agaHue 3: U3y4uTe CTPOCHUE MEPBUYHONM MOKPOBHOW TKAHU C MOMOIIBK) MOCTOSHHOIO
npenapara 3MuAepMuca Jincta repadu. [Ipy ManaoM yBeIMUEHUM PacCMOTPUTE CTPOECHME SIMUJEP-
Muca jucta repand. OCHOBHBIE KJIETKU OECIIBETHBI U MUMEIOT M3BUJIMCTBIE CTEHKH. 3aMbIKAIOIINe
KJIETKH YCTBUIl UMEIOT HEOOJbINE pa3Mephl M OKpaIlleHbl B KeJITO-KOPUUYHEBbIH 1BeT. [Ipu Bparie-
HUW MUKPOBUHTA BUJIHO, YTO HA 3MUJEPMUCE FE€PAHU PACIOIATAIOTCSA MPOCTHIE U KEIE3UCTHIE TPU-
xoMbl. [Tocnennue MMer0T Ha KOHIIE BMeCTHIIUIIE d(UpPHBIX Maces. KieTkn ocCHOBaHHS TPUXOM OT-
JUYAKOTCA BHEIIHUM BUIOM OT OCHOBHBIX KJIETOK SIUJEPMHUCA. 3apUCYUTE CTPOEHHUE SNUAEpPMHCA
mucta repaHu. O003HaYbTE OCHOBHBIE KJIETKH 3MUJAEPMHUCA, IIPOCTYIO TPUXOMY, JKEIE3UCTYIO TPH-
XOMY, 3aMBIKAIOIIME KIETKH YCThUII, YCTBUYHYIO IIEIb.

3anaHue 4: pacCMOTpUTE CTPOEHHUE MEPUIEPMBI, MOJIB3YACH TOCTOSHHBIM IIPENapaToM Io-
MepevyHoro cpesa credis Oy3uHbl. Ha mpenapare HaiiiuTe y4acToK MepUIepMbl ¢ YeUEBUIKOM.

CHapyxu OT cTeOJs1 HaXOJUTCS OTMEPILIUI SMUAEPMHC, HIKE JIeKAT HECKOJIBKO MPaBUIIb-
HBIX paJIaibHBIX PAIOB INIOTHO COMKHYTHIX KJIETOK, OKPAIIEHHBIX B KOPUYHEBBIN 1IBET. DTO MPOO-
ka. [lox Helt pacronaraercst mpoOKOBbIM KamOuil ((ensoren), a Huxe ero — Qgemtoaepma. I[locnen-
HUE TKaHU KUBbIE M OKpAIICHbI B 3eJIEHBIN WK roiay0oii user. [[is Tpancnupanuu u ra3000MeHa B
nepuiepMe UMErTcs yeueBUUYKU. OHM 3alOJIHEHBI OKPYIVIBIMU KJIETKAMM BBINOJHSIOLIEH TKaHM,
MEXy KOTOPBIMU MMEIOTCA MEXKJICTHUKHU. 3apUCYHTE CTpPOCHHE MEepUAepMbl U Y€UeBUUKH Oy3U-
Hbl. O003HauUbTE MPOOKY, (eNIoreH, GerioaepMy, BHITOTHSIIONIYIO TKAHb YEUYEBHUKH.

3agaHue 5: 03HAKOMBTECH CO CTPOCHHEM KOJUIATEPATIbHOTO 3aKPBITOTO MPOBOSLIETO ITyYKa
C TIOMOIIBIO Tpenapara MONepeyHoro cpesa credis Kykypyssl. [Ipu ManoM yBelnnueHHH Ha Mpena-
paTe MOXHO YBUAETH OOJIBIIIOE YUCIIO MPOBOASIINX MTYYKOB, PACIIOIOKEHHBIX CPEAN KPYITHBIX Kile-
TOK OCHOBHOW NapeHXWUMbI cTeOuisd. BpiGepuTe 0MH M3 HUX U PACCMOTPUTE MPH OOJIBIIOM yBEIH-
yeHuu. Bokpyr nmyuka BH/IHA TKaHb, OKpAIIEHHAs B KPACHO—KOPUYHEBBIN I[BET. JTO CKIEPEHXUMA.
[Tocepenune nmy4ka u OiuKe K LHEHTPY CTEOJIsI pacloIOkKEeHbI KPYITHBIE COCYAbI MEPBUYHON KCHJIE-
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Mbl. Bokpyr HuUX pacnonaraercsi mapeHxuma Kcuiembl. CHapyXHu OT COCYZIOB HaxoAuTcs (uiodma,
OKpallleHHas B roJy0oi 1BeT. Y KyKypy3bl OHa COCTOUT U3 CUTOBUIHBIX TPYOOK U KIJIETOK—CITyTHHUI
(bonee menkux). Bce TkaHuM Mmydka SBISIOTCS MEPBUYHBIMU, T. K. OHW BO3HHUKIM W3 MPOKAMOMUS.
Kam0wmii B myukax y OIHO/IOJIBHBIX PACTEHHI OTCYTCTBYET. 3apUCYHTE CTPOCHHE KOJIATepaIbHOTO
3aKpBITOTO MyYKa KYKYypy3bl. YKa)XUTE€ OCHOBHYIO TApEHXUMY CTe0JIs, COCY/bl KCHIIEMBbI, TapeHXH-
MY KCHJIEMbI, CHTOBHUJIHbIC TPYOKHU, KJIETKU-CITYTHUIIBI, CKJICPEHXHIMY.

3ananue 6: pacCMOTPUTE TUIIBI COCYIOB Ha IPOAOJIBLHOM cpe3e cTeOuis MOoJCOTHeYHHKa (T10-
CTOSIHHBIN npenapar). Haiinure Ha npenapaTte cocyabl KCUIIEMBI C Pa3JIMYHBIM TUIIOM YTOJIICHHH.
YTonuieHus KJIETOYHOM CTEHKH OKpalll€Hbl B KPACHBIA I[BET. 3apUCYHUTE CXEMAaTUYHO THUIBI yTOJ-
LIEHUM COCYJIOB KCUJIEMBI. Y KQXKUTE KOJbYAThIM, CIIUPAIIbHBIA U JIECTHUYHBIA COCYbl KCHIIEMBI.

3amganue 7: U3ydnuTe CTpOEHUE JIYOSTHBIX BOJIOKOH JIbHA. PaccMoTpuTe mpemapat npu MajaoM
yBenmueHuH. [1o]] MUKPOCKOIIOM JTyOsSIHBIE BOJIOKHA BBITJISAST KaK JUIMHHBIE cBeTibie HUTH. O060-
JIOYKH KJIETOK BOJIOKOH JIbHA HE OJPEBECHEBAIOT, a O3TOMY UMEIOT CBETIYIO OKpPACKy. 3apucyiTe
CTpOEHHE TyOSHBIX BOJIOKOH JIbHA.

Pe3yabTaT padorTsl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuCcCOBATh U 3alUCaTh PE3yilb-
TaT BBIMOJIHEHHOHN pa0OTHI.

JlabopaTopnasi paGora 4. AHaTOMHYecKoe M MOP(]OJIOrHYecKoe CTPOeHHEe KOPHS

[{eab paGoThI: 03HAKOMUTHCA C MOPGHOIOTUYECKUM U aHATOMHUUYECKUM CTPOCHHEM KOPHS MOKPHITO-
CEMEHHBIX PACTECHUM.

3ananue 1: u3ydyuTe 30HBI KOPHS, MCIOJb3Yysd MOCTOSHHBIN Npenapar MpoAOoibHOrO cpe3a KOpHs
nuIeHubl. PaccmoTrpure npenapar npu MajioMm yBeandeHUH. Ha caMoM KOHUMKE KOpHSI BUJIEH KOP-
HEBOW yexJIMK. B cepeaune ero, mo Bceul JyMHe, pacnoiokKeHbl 4—6 CI0€B KIETOK KOJIOHKU KOpHe-
BOT'0 YeXJIMKa (KOJIyMeJulbl). B KieTkax KOJIOHKH HaXOSATCS aMIIIOIIIACThI — 0COOBIe KpaXMallbHbIE
3epHa, OTBEYAIOIINE 3a reoTPoNnu3M KOpHs. Hal KOpHEBBIM YEXJIMKOM pacIoyiOKeHa anuKallbHas
MepHUCTEMa KOPHS, COCTOSAIIAs U3 U30IMaMETPUUECKUX KIJIETOK C KPYIHBIMU siipaMH. 3aTeM — 30Ha
pacTspkeHus. OHa IJIaBHO MEPEXOAUT B 30HY BcachlBaHMA. J[Js mociieHel XapakTepHO Haludue
KOPHEBBIX BOJOCKOB. BbIlle HaxoquTcs 30HA NpoBeneHUs. 3apucyiite 30HbI KopHS. O003HaUbTe
KOPHEBOMN YeXJIMK, alIUKAJIbHYI0 MEPUCTEMY KOPHSI, 30HBI PAaCTSKEHHUsI, BCACBIBAHUS U ITPOBEICHUSI.
3anaHue 2: U3yuyuTe BTOPUUHOE CTPOEHHE MOCTOSHHOIO IIpernapaTa IonepeyHoro cpe3a KOpHs ThIK-
Bbl. PaccMoTpuTe npenapar npu MajioM yBeludeHHH. B 1ieHTpe KOpHS HaXOQUTCs YeThIpexiIyueBas
nepBuYHasg kcuiema. KpymHble cocyabl BTOPHUHONW KCHIIEMBI 00pa3ylOT YeThIpe Tpymnmnbl. Mexay
HUMU XOPOUIO BUIHBI pajiiajbHble JTY4YH, COCTOAIIME M3 MAapeHXUMHBIX KieTok. Ha rpanune BTo-
PUYHOM KCHJIEMbI MOKHO YBHJIETh KaMOHWil, UMEIOIIUN BHJI MEIKHUX PaJUAIbHBIX PSAIOB KIETOK.
CHapyu OT HEero, HalpPOTUB KaXJI0T0 y4acTKa BTOPHUYHOM KCHIIEMBbI, HAXOAUTCS BTOpUYHas (io-
sma. CHapyXu KOpeHb MOKPHIT NepuaepMoil. TkaHu, pacronoXeHHbIe CHApYX KU OT kamOus (io-
9Ma, OCHOBHAs MapeHxuMa, (emnonepma,heioreH U mpooka), Ha3pIBAIOT BTOPUYHON KOPOM. 3apu-
CyHT€ CXEMaTUYHO BTOPUYHOE CTPOEHUE KOPHS THIKBBI.

MEPBUYHYIO M BTOPUUHYIO KCUJIEMY, paJualbHble Jy4d, KaMOuil, MepBUYHYIO U BTOPUYHYIO (pi1o-
MY, HAPEHXUMY BTOPUYHON KOPBI, IEPUIEPMY.

3ananue 3: U3yuynTe BTOPUYHOE CTPOCHHE KOPHS C TIOMOIIbIO MTOCTOSIHHOTO Mpernapara nonepeyHo-
r'o cpe3a KOpHsl MOPKOBU. B utore paccMoTpeHus mpenapaTa Npy MajioM YBEIMYEHUU BUIHO, YTO y
KOPHSI MOPKOBH, B OTJIMYUE OT KOPHS THIKBBI, paJUalIbHbIN My4oK nuapxHbiii. Kpome toro, 60:b-
m0if 00beM KOpHS 3aHMMaeT BTOpUYHAs Kopa. PacmosioskeHue TkaHel — B 3ajaHuM 3. 3apucyiite
CXeMaTUYHO MOMepeyHbIil cpe3 KOpHS MOpKOBU. O003HAUbTE MEPBUYHYIO U BTOPUUHYIO KCUJIEMY,
paauanbHbIe JTy4d, KaMOui, Gyio3My, HapeHXUMy BTOPUYHOM KOPBI, IEPUIEPMY.

3ananue 4: U3yyuTe BTOPHUYHOE CTPOCHHE KOPHS PEIbKU, MOJB3YSACh MOCTOSHHBIM IMPENapaToM.
Kopenb penpkn Takke MMEET IMapXHbBIM NPOBOAALIUHN IYYOK, HO, B OTJIMYHME OT KOPHS MOPKOBH,
O06mpIUii 00bEM OpraHa 3aHMMaeT Kcuiema. PacmonokeHue TKaHeW — B 3afaHuu 3. 3apuCylTe
CXEMaTHYHO TOINEPEUHbIH cpe3 KOpHA peabku. O003HAUbTE NMEPBUYHYIO U BTOPUUYHYIO KCHIIEMY,
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paauanbHbIe Ty4YH, KaMOuid, ¢p10sMy, HapeHXUMY BTOPUYHOM KOPBI, IEpUIEPMY.

3amaHue 5: M3YYHUTE CTPOEHHE IMOJUKaMOMAaIbHBIX KOpHEH, MCIOJb3ys MOCTOSIHHBIM IMpernapar —
MOTIEPEUHbIN cpe3 KOpHS CBEKJIbl. PaccMoTpuTe npenapat npu MajaoM yBenndeHUU. KopeHb CBEKIIbI
TaK)K€ MMEET AUAPXHBIM IIPOBOIAIIUN ITYy4OK IIPU NEPBUYHOM M BTOPUYHOM CTPOCHMHU. JlanbHEN-
1Iee yTOJIIEHUE KOPHS MPOAOKAETCS 3a CUET 3aJI0KEHHS TOMOJHUTENBHBIX CJI0€B KaMOUsI, OTKJIa-
JBIBAIOIINX BHYTPh KCUJIEMY, a KHApYXU — (DJI09MY B BUJI€ KOJUIATEPAIbHBIX ITyYKOB, OTICICHHBIX
JIPYT OT JIpyra MapeHXUMOH. 3apUCyWTe CXeMaTHIHO TOMEPEUHBIN Cpe3 MOJNKaMONAIBHOTO KOPHS
cBekiIbl. O003HaYbTE NEPBUYHYIO U BTOPUYHYIO KCUIIEMY, PaIUalIbHBIN JIyd, KaMOUH, IEPBUUHYIO U
BTOPUYHYIO (PII05MY, H0OaBOUHBIE CIIOM KamMOUsl, KoJulaTepalibHble MPOBOJAILINE MYYKH, EpUIEp-
My.

3amanue 6: M3y4uTe BTOPUYHOE CTpoeHue cTedus kiesepa. [Ipyu Maaom yBennueHUH BUIHO, YTO
BCE TIPOBOJISAIINE TYYKH B CTeOJIE KJIeBepa PacIoNokKeHbl B ouH pss (puc. 13). Ilyuku c10BHO CBS-
3aHbI BOJTHUCTON MOJIOCKOW OUY€Hb MEJIKUX KIIETOK C 00Jiee TEMHBIM COJEPKUMBIM. DTO U €CTh 00-
pa3yrouuiics U3 MapeHXUMbl MEXKITYy4YKOBbIM kamMOuii. I3 Hero nuddepeHmpyroTcss HOBbIE IPOBO-
JSIIKME MTyYKH, KOTOPbIE PacoIoKeHbl MeX a1y 0osiee KpyIMHbIMU NEPBUUHBIMH ITy4YKaMu. 3apucyii-
T€ BTOPUYHOE CTPOEHHE CTeOIsI KiIeBepa YKaKUTE IMMyYKOBBIA KaMOMiA, MEKITyYKOBBIN KaMOUH,
MEPBUYHYIO KCUJIEMY, BTOPHYHYIO KCUJIEMY, IEPBUUHYIO (JI03MY, BTOPUUHYIO (DJI09MY, TapEHXHU-
My.

3ananue 7: uCnoib3ys repoapHbie 00paslibl, pACCMOTPUTE U ONpeennTe MOPHOIOTUYECKUE THITHI
CJIO’KHBIX JINCThEB. PacCMOTpUTE TUIIBI IUCTHEB. 3apUCYHTE CXEMAaTHUECKU M 0003HAYBTE THITBI
CJIOXHBIX JINCTHEB.

3ananue 8: UCHOJB3Ys TepOapHbIe 00pa3Ibl, PACCMOTPUTE U ONUIINTE MOP(OIOTHYECKHE TUIIBI
MPOCTHIX JINCTHEB IO CIAEAYIOUIEH cxeme:

a) popma TUCTOBOM TUTACTUHKH;

0) THI Kpasi INCTOBOM TUTACTUHKY;

B) pacce4eHHE JUCTOBOM INIACTUHKY;

r) popMa OCHOBaHUS JTUCTOBOM IJIACTHHKH;

1) (hopMa BepXyIIKH;

€) THI XKHJIKOBaHUSI.

PaccmoTtpute TUIBL THCTREB. CXEMaTUYHO 3apUCYHTE THIIBI TPOCTHIX JHCTHEB.

Pe3yabTaT padoTsl: B TETpaau U1 1JaOOPaTOPHBIX pabOT 3apHCOBAThH U 3alIUCaTh PE3YNIbTaT BbI-
MOJTHEHHOW PaboTHI.

JlabopaTopnasi paGora 5. PacTeHne n okpy:xamomas cpeaa.

[lenb pabGOThI: 03HAKOMHTBHCS C PA3IMUYHBIMU KJIACCU(DUKALMAMYU SKOJIOTUYECKUX IPYII U JKU3HEH-
HBIX (popM.

3amanne 1: U3ydnTe CTPOCHHE TEHEBBIX M CBETOBBIX JUCTHEB. Mcmosb3ys repObapHbIil MaTepual,
PacCMOTPUTE U CPaBHUTE JIMCThs APEBECHOTO PACTEHUs, B3AThIE C OAHOIO SK3EMIUISIpA C OCBEILEH-
HBIX U TEHEBBIX CTOPOH KPOHBI. 3apUCYHTE CTPOCHHE CBETOBBIX M TEHEBBIX JIHCTHEB.

B anb0ome ykakuTe HOMepa CBETOBBIX U TEHEBBIX JINCTHEB U MPU3HAKHU, XapaKTEPHbIE I HUX.
3agaHue 2: pacCMOTPUTE PACTEHMsI, OTHOCSIUECS K pa3HbIM HKOJOTHYECKU T'pyIIaM M0 OTHOIIE-
HUIO K Boje. PaccMoTpuTe *XKHBBIE pacTeHUs W TepOapHbI MaTepuan U pas3lieluTe UX Mo pa3ind-
HBIM HKOJIOTMYECKUM TPYIIaM [0 OTHOUIEHUIO K BIAXKHOCTU. YKaKUTE, K KAKMM 3KOJIOTHYECKUM
rpynnam (TuapouThl, TUTPOPHUTHI, ME30(UTHI, CYKKYJICHTBI, CKIEPO(UTHI) OTHOCITCS MPEICTaB-
JIEHHbIE BUJIbl PACTEHUN M OTMETHTE XapaKTepHbIE JJIs1 HUX MPU3HAKH.

JlaGoparopHas padora 6. Pa3MmHoOkeHUe pacTeHHnH.

[{enh paOOTHI: 03HAKOMHUTHCS C TUTIAMHU Pa3MHOXKEHHS Y PACTEHUI: BereTaTUBHOE, OECIoyIoe
¥ TI0JIOBOE.

3anmanue 1: paccMoTpuTe Ha repOapHOM MaTepuale CTpOeHHe KYKYIIKWHA JIbHa. PaccMoT-
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puTe TrepOapuil KyKyIIKHHA JIbHA. 3apUCYWTe TaHHBINA BUJT MXa M 0003HAYLTE PUCYHOK.

3anaHue 2: cOCTaBbTE CXEMY LIMKJIA Pa3BUTHs KyKYIIKHHA JIbHA, Oonupasch Ha puc. 22 (JIu-
coB, H. JI. boranuka ¢ ocHOBaMM 3KOJIOTHH : TPAKTUKYM : yueO. mocooue jyist By30B / H. JI. JIucos.
— MH. : Beicm. mik., 1991. — C. 62).

3aganue 3: pacCMOTPUTE IUIAYHA M XBOI MOJEBOU. 3apUCYUTE U YKAKUTE BCE OPraHbl pac-
TEHUI.

3amganue 4: pacCMOTpHUTE TepOapHBId MaTepral MarnopoTHUKA. 3apUCYHTE, OTMETHTE BEreTa-
THUBHBIE OPTaHBbI.

Pe3yabTaT padoTsl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuCcOBATh U 3aIlUCaTh Pe3yilb-
TaT BBIMOJIHEHHOHN pa0OTHI.

JlabopaTopnas paGora 7

[{lenb pabGotel: M3yunTh crcTeMaTH4ecKoe MOJI0XKEHHE, OCOOEHHOCTU CTPOCHHUS U Pa3MHO-
YKEHUSI OCHOBHBIX TPEJICTABUTEIICH OTACIIOB 3€JICHbBIE, KPACHBIC, TUATOMOBBIC U OYpbIE BOJIOPOCIIH,

3aganue: 1: U3y4NUTh CHCTEMATUYECKOE MTOJIOKEHUE.

3ananue 2: onucath MOP(OIOTHIECKHE MPU3HAKK Pa3InIHBIX TPEICTaBUTENEH BOIOPOCIEH
1o repOapHbIM 00pa3iiam, BpEMEHHBIM U TIOCTOSTHHBIM ITperapaTam.

3amanue 3: oXapakTepu30BaTh OCOOCHHOCTH >KM3HEHHBIX ITUKJIIOB BOJOPOCIEH pa3HBIX OT-
JIEJIOB.

Martepuansl u oGopynoBanue: Kupble npemnapatsl xidamupoMonansl (Chlamydomonas),
criuporupsl (Spirogyra) U ApYrux BOJOPOCIIEH, BRIPAIIEHHBIX B 0aHKE C BOJION U HIIOM.

[TocTosiHHBIE MUKpOIIPENapaThl MpoIecca KOHBIOTAUK Yy CIIUPOTUpPHL. ['epOapHbIe 00pa3ibl
3€JIEHBIX U OYPBIX MOPCKHUX BOJOPOCeH. MUKPOCKOIL.

Pe3yabTaT padoTel: B TETpaau AJs JIaDOpaTOPHBIX padOT 3apUCOBATh U 3aMUCATh PE3yilb-
TaT BBIIOJIHEHHOM pabOTHI.

PA3JIEJI 2 YACTHASA BOTAHUKA

JlaGoparopHasi padora 8. U3yueHue 0co0eHHOCTEH CTPOEHNS KJIETOK U MHOT000pa3us npe-
craBuTeei oTaena cyanobacteria (cyanophyta). Tunsl Mmopgosnornueckoi opranusanum
TaJJIOMA BOJAOPOC/Ieil HA IpUMepe CHHe3eJIeHbIX BO0OPociaei

[{enh paGOTHI: U3YYUTH OCOOEHHOCTH CTPOCHHSI KJIETOK MPOKAPHOT HA MPUMEpE MMaHOOAK-
TEpUil U TO3HAKOMUTHCS C Pa3HOOOpa3reM TalIOMOB U BUJIOB [IMAHOIPOKAPHOT.

3ananue 1: MO3HAKOMBTECH C Pa3HBIMH THUIIAMHU KJIETOK CHHE3EIEHBIX BOJOPOCIEH Ha MpH-
Mepe Boaopociu Anabaena flos-aguae. I3roTOBbTE BPEMEHHBIN TMperapaT U3 >KHBOW KYJIBTYPHI
Anabaena flos-aguae, pacCCMOTPHUTE €T0 MO MUKPOCKOTIOM. 3apucyiiTe HUTh aHaOeHbl. O003HAYbTE
Ha PUCYHKE BEreTaTUBHBIE KJIIETKH C Ta30BBIMU BaKyOJISIMHU, T€TEPOLUCTHI, AKHHETHI.

3amanue 2: MO3HAKOMBTECH C MHOr0OOpasueM IIMaHOOAaKTepUi W M3yduTe pazHooOpasue
tajtoma. [{st paboThl HCTIOIB3YHTE KOJUIEKINIO (PUKCUPOBAHHBIX MPOO U3 MPUPOTHBIX BOJAOEMOB C
BUJaMU uaHoOakTepuil ponoB Synechosystis, Gloecocaspa, Microcystis, Merismopedia, Aphani-
zomenon, Anabaena, Oscillatoria. TloouepenHo cuenanTe BpeMEHHBIC MTpenapaTsl U3 (PUKCUPOBaH-
HBIX TIPO0 M PacCMOTPUTE MOJI MUKPOCKOIIOM. 3apHUCyiiTe 0OHapyKeHHbIE BUABI C YKa3aHUEM THIIA
TaJuIoMa: KOKKOUIHBIA — Yy Synechosystis, HaT4aTelii — y Aphanizomenon, Anabaena, Oscillatoria.
CpaBHuTe BUABI KOJOHUH y Bomopocieit ponoB Gloecocaspa, Microcystis, Merismopedia. O60-
3HAYbTE Y BOJIOpOCIEN poJioB Aphanizomenon, Anabaena reTepoOUCTbI U AKUHETHI.

Pe3ysabTat padoThl: B TETpaau A JIAOOPATOPHBIX pabOT 3apUCOBATh U 3aMUCATh PE3YJlb-
TaT BBIOJIHEHHOM pabOTHI.

JlaGoparopHasi padora 9. U3yueHue 0coOOeHHOCTEH CTPOEHNS KJIETOK U MHOT000pa3us npe-
craBuresei oraesna rhodophyta
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[{enb paboOThI: M3YYUTH OCOOCHHOCTH CTPOCHHSI 1 MHOTOOOpa3nue BOJIOPOCICH oTaena
Rhodophyta.

3amanue 1: 03HAKOMBTECH C pa3HOOOpa3ueM KpacHBIX Bogopociei. it paboThl IPUTOTOB-
JeH repbapuii (mopdupa, aHpenbIus, 1a3us, MOITUCHPOHUS, POJUMEHUS U XOHApYc). PaccmoTtpuTe
repOapHbIe 00pa3Ibl KPAaCHBIX BOAOPOCIICH. 3apUCYHTE TaNIOMbI KPACHBIX BOJAOPOCIICH.

3anaHue 2: U3y4uTe BHYTPEHHEE aHATOMUYECKOE CTPOEHUE TAJIOMA KPacHbBIX BOJOpOCIIEN
Ha IpuMepe GUKCHUPOBAaHHBIX P00 Ahnfeltia sp. Bo3pmute GpukcupoBanHblil oOpasen Ahnfeltia sp.,
ocTpoit OpUTBOIL clenaiiTe monepeyHslil cpe3 TauioMa, IPUTOTOBETE BPEMEHHBIH Mpernapar u pac-
CMOTpPHTE €0 MO/ MUKPOCKOIIOM. 3apHCYHTEe aHATOMUYECKOE CTPOSHHE MONEPEYHOro cpesa Taj-
noma Ahnfeltia sp., OTMETUB MAPECHXUMATO3HBIN THII TAJUIOMA.

3amanue 3: U3yuynuTe 0COOEHHOCTH KM3HEHHOTO UKIIA moaucudoHuu. Mcnoibp3oBaB Tabm-
Ibl, M3y4YHUTE )KU3HEHHBIN IIUKJI KPACHOM BOAOPOCIN MONMUCU(POHUU. 3apucyiiTe H30MOP(HHBIN JKU3-
HEHHBINA HUKI nojaucu@onnu. OTpazute Ha pUCYHKE TO, YTO IJIACTUHYATHINA TAIJIOM MOJIUCU(DOHUN
IpeJCTaBIsieT COOON TaIUIOUAHOE MTOKOJICHHE — FaMeTO(HUT, Ha KOTOPOM 00pa3yroTcs CliepMaluy U
KapnoroH. Take MOKa)KUTE, YTO MOCIIE OIIOIOTBOPEHHS (POPMUPYIOTCS AUTIONIHbBIE KApIIOCIIO-
PBI, U3 KOTOPBIX 00pa3yeTcss HUTYAThIM JUILTOUIHBIN TasIoM — cliopo(uT, a gajee Ha HEM B UTOTe
Melo3a (opMUPYIOTCS CHieIMaIbHbIE MOHOCIIOPHI (KOHXOCIIOPHI), pa3BUBAIOIINE TUTACTUHYATHIN
TaJIJIOM.

Pe3yabTaT padoTshl: B TETpa Iy s 1abopaTOPHBIX pabOT 3apUCOBAThH U 3aMUCATh PE3YIlb-
TaT BBITIOJIHEHHOW Pa0OTHI.

JlabopaTopnasi paGora 10. 3yuenune ocod0eHHOCTel CTPOECHHS KJIETOK M MHOIr000pa3usi nmpej-
craBpuresieil otaesa heterokontophyta kaacca bacillariophyceae

[{enb pabOTHI: U3YYUTh OCOOCHHOCTH CTPOCHUS KIETOK M MHOT00Opa3ue Bogopocieii oTe-
na Heterokontophyta xnacca Bacillariophyceae.

3ananue 1: U3ydnTe cTpOeHHE MAHIMPS TMATOMOBBIX Bojiopocieit. s paboTsl HCTIONb3Yii-
T€ MTOCTOSIHHBIE MpenapaTsl JUaTOMOBBIX BOAOPOCIIEH, TOATOTOBICHHBIE 11 HUMMEPCUOHHOIO MUK-
pockonupoBanus. [1og UMMEPCHOHHBIM MUKPOCKOIIOM PACCMOTPETh CTPOEHHUE MAHLUPEN TOMUHU-
PYIOIIMX BUAOB THAaTOMOBBIX (Stephanodiscus, Cyclotella, Fragillaria, Tabellaria, Navicula,
Didymosphenia); HaliiuTe TaHIMPU NIEHHATHBIX U IIEHTPHUYECKUX BOJOPOCIEH. 3apucyiTe CTpyK-
Typy MaHIUPS Kaxaoro Buaa. OTMEThTe Ha N300paXKeHUSIX IEHHATHBIX BOJOPOCIEH 1I0B, 1I€H-
TpaJbHOE TOJIE, MOPHI (€CIU €CTh) U HAMPABICHUE ITPUXOB.

Pe3yabTaT padoThl: B TETpau 11 J1abopaTOPHBIX pabOT 3apuUCOBAThH U 3allUCaTh PE3YIlb-
TaT BBITIOJIHEHHOU Pa0OTHI.

JlabopaTopnasi paGora Nell. Ctpoenune rpu06oB. BereraTuBHble H penIpOAYKTHBHbBIE CTPYK-
TYpbl

[{enb paGoTHI: U3YUYUTh OCOOEHHOCTH CTPOCHHUSI BETETATUBHBIX M T'€HEPATHUBHBIX CTPYKTYP
rpuooB.

3amanue 1: u3yuute cTpoeHHE IPOXKeNnoA00Horo Tauioma. Ha mpemMeTHoe cTeksIo mumneT-
KOW HaHECHTEe KaIlll0 CYCIEH3MH TEeKapCKuX Jpoxked Saccharomyces cerevisiae (3a0ponuBiieid
KHUJIKOCTH). AKKYpaTHO TIOJI0XKHTE CBEPXY IMOKPOBHOE CTEKJI0. PaccMOTpuTe MoTyueHHBIH npenapar
npu OonbiioM yBenmmueHuu (15 x 40, xxenatenbHo 15 x 90). 3apucyiite cTpoeHne Tamioma nekap-
CKuX Jposokeil. O003HAUbTE Ha PUCYHKE ITUTOILIA3MY, KIIETOYHYIO CTEHKY.

3amganue 2: U3y4uTe CTpOSHUE TPUOOB, MUIICIIUATLHBIX TsOKeH Lycoperdon sp. BHuMaTenb-
HO PacCMOTPHUTE KYCOK JPEBECHHBI MM KOPHI JAepeBa, Ha KOTOPOM 00pa30BajHCh IUIOAOBBIEC Tela
TOKIEBUKOB - Lycoperdon sp. Haiinute Ha HEM OTXOAAIIUE OT IJIOJOBBIX TEJ JUTMHHbIE HUTEBU/I-
HbIE CTPYKTYpPbI — MUIENIMANIbHBIE TsOkU. OTAenuTe HeOoNbIION (parMeHT MUIETHAIBHOTO TSXKa,
MIOMECTUTE €ro B KaIUII0 BOJBI Ha MPEIMETHOM CTEKJIEe U CJerka pacTepeOuTe MpernapoBaJbHBIMU
UTJIaMu. 3aTeM HaKPOUTE MOKPOBHBIM CTEKJIOM U PACCMOTPUTE
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MOTy4eHHBIN nipenapat mpu MainoM (8 x 10) u 6ombimiom (15 x 40) yBenuyeHuu. 3apucyite
CTpoeHHue TU(}, COCTABISIOMNX MUIETHATBHBINA TsK. O003HaYbTEe HA PUCYHKE KIETOUYHYIO CTEHKY,
CETITHI, ITUTOILIA3MY.

Pe3yabTaT padoTsl: B TeTpaau id 1a00OpaTOPHBIX paboT 3apucoBaTh U 3aIHUCATh PE3yib-
TaT BBITIOJTHEHHOW Pa0OTHI.

JlabGoparopnas padora 12. Hacrosimume rpuobi. OTaensl zygomycota, deuteromycota

[{enp pabOTHI: U3YYUTh OCOOCHHOCTH CTPOEHUSI BETETATHBHBIX U T€HEPATUBHBIX CTPYKTYP
TIJICCHEBBIX TPUOOB.

3amanue 1: u3yuuTe CTPOCHUE TAJUIOMa M criopoHomeHuit Mucor sp. nu Rhizopus sp. Ha
MIPEIMETHOM CTEKJIE B KaIlII0 BOJBI MepeHecuTe pparMeHT Muuenaus rpuda u3 yamku [lerpu wim
U3 MHOTO COCy/a, B KOTOPOM BbIpaluBaiach KyiabTypa. OCTOpOXKHO HAKpOWTe mpenapar MOKpPOB-
HBIM CTEKJIOM M PacCMOTPHUTE TpH MayioM yBenudeHuH (8 x 10) oOmuii BUI TauioMa U CIIOPOHO-
nieHuii Tpuda, 3aTem npu 6onbmoMm (15 x 40) yBenuyeHU — CTPOSHHE CIIOPAHTUEHOCIIEB, CIIOPaH-
THEB, PU30HI0B. 3apUCYHTE OCOOCHHOCTH CTPOCHHMS IIEHOIUTHOTO TajuioMa, criopoHorneHus. O60-
3HA4YbTE PU30UJIbI, CTOJIOHBI, CHOPAHTHH, CHOPAHTHEHOCIIbI, CIIOPHI.

3amganue 2: U3yYUTe CTPOSCHUE TAJUIOMa U CIIOPOHOIICHUI Aspergillus sp. B xarmmto Boabl Ha
MPEeIMETHOM CTEKJIE epeHecuTe pparMeHT Mutenus rpuda u3 yamku [leTpu uam u3 HHOTO cocyna,
B KOTOPOM BBIpaliBanach KynbTypa. OCTOPOKHO HAKpOITE €ro MOKPOBHBIM CTEKJIOM U PacCMOT-
puTe cHadana mpu Manom yBenudeHud (8 x 10) oOmuii BuI TaimiomMa M CIOPOHOIICHUN rpuda, a
3ateM npu OoJbioM yBenudaeHuu(15 x 40) — rudbl Mutienus, KOHUIUEHOCIIEB, KOHUANN. 3apucyii-
T€ CTPOCHHE MUIIETUS U CTIOpOHOIeHust Aspergillus sp. O003HaubTe TH(BI, CENTHI, KOHUTUEHOCIIHI,
My3bIpb, TpoduaTuAbl, (HUATUIBI, KOHUIUH.

Pe3yabTaT padoThl: B TETpaau AJs JIaDOpaTOPHBIX padOT 3apUCOBATH U 3aMUCATh PE3yilb-
TaT BBIIOJIHEHHOM pabOTHI.

Jlaboparopnass paGora 13. Hacrosmme rpudbl. Otaea basidiomycota. Iloakiacc
holobasidiomycetidae, rpynna nopsinkos adpuiiogpopouanbie rpudbl

[lenp paGoThI: U3YIUTh OCOOCHHOCTH CTPOCHHSI T€HEPATHBHBIX CTPYKTYp adummodopoun-
HBIX TPUOOB.

3amganue 1: uzyunte MOpGOIOTHIO U BUOBOE MHOT000pa3ne )KECTKOMSICUCTHIX aduiodo-
pounHbIX TprHOOB. C MOMOIIBIO ONMPEACIUTENBHBIX KII0Yed HASHTH(PULIUpPYHTE 10 BUIA MpeIo-
JKEHHBIE 00pa3Ilbl TUIOJOBBIX TEJ JKECTKOMICUCTHIX ahuuioGOpoUIHBIX TPUOOB. 3apHCyiTe NBYX
WINA TpeX NpeJCTaBUTENeH MACHTU(DHUIMPOBAHHBIX KECTKOMICUCTHIX apHIIO(QOPOUTHBIX TPHOOB.
Onumure ux Mopdoorunueckue npusHaku. O603HaUbTe TUMEHO(OP, YKAKHUTE XapaKTep MOBEpX-
HOCTH TIJIOJIOBOTO TeJia (KOpKa WU OIMYIIIEHUE ), HOXKKY (€Clii OHa eCTh y o0pasiia).

PesyabTaT padoTsl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuUCcOBATh U 3aIlKCaTh Pe3yilb-
TaT BBIMIOJIHEHHOHN pa0OTHI.

JlabopaTopnasi paGora 14. Xapakrepucruka, crpoenne, cucremaruka Kiacca
marchantiopsida

[{enb paOOTHI: U3YYUTH CTPOEHUE MPEICTABUTENCH Kilacca.

3agaHue 1: ¢ MOMOIIBIO TOCTOSIHHBIX MPENAPATOB U3YYUTE U 3apUCYUTE BHYTPEHHEE CTPOE-
HUE )KEHCKHUX U MYXXCKHUX MOACTaBOK Marchantia polymorpha. 3atem 3apucyiite ero. O603HaubTe
Ha MY»KCKOH MOACTaBKE aHTEPUJINH, HAa )KEHCKOW — apXErOHM, CIOPOTOH, IEPUXEIUIA, IEPUAHTHH,
MacJsiHbIE TeJbla, BO3AYIIHBIE KAMEPHI C aCCUMUIIITOPAMHU, YCThulla. MI3yuuB npenaparsl, BbIIOJ-
HUTE 3aJaHUS.

Pe3ysbTaTt padoThl: B TETpaau s 1aOOPaTOPHBIX pabOT 3aprCcOBATh U 3aITUCATh PE3YIIb-
TaT BBIMOJIHEHHOM pabOTHI.

Dopma A Crpanuna 24 u3 41




MuHUCTEpCTBO HAYKU U BbICIIEro oopazosanus Pd

. o dopma
VY IbIHOBCKHH FOCYIapCTBEHHEINH YHUBEPCUTET

@ - PabGouas mporpamMma JIHACITUTUTHHBI

JlaGopaTropHas padora 15. CpaBHHUTe/IbHASI XapaKTEPUCTHUKA, MHOT000pa3ne, CHCTEMaTHKA
KJjacca bryopsida

[{enb pabOTHI: U3YYUTH CTPOCHUE MIpeICTaBUTENEH Kilacca Bryopsida.

3anmanue 1: paccMoTpuTe BHEUTHUH BUI C(harHOBOTO MXa Ha IPUMEpE MPECTaBUTENEH CeK-
uu Sphagnum (S. magellanicim, S. centrale, S. papillosum). O6paTuTe BHUMaHHE HA TO, YTO Ha
KayJIUJUU BETOYKU PACIIONIOKEHBI TydKaMu. [Ipy 3TOM B ITyyke UMEIOTCSI TOPU30HTAIBHBIC U BEp-
TUKaJIbHBIC (00JIee TOHKKE) BETOUKH. J{71s1 u3ydeHus cTpoeHus GUILTHINS IPUTOTOBBTE BIIAYKHBIHN
npemnapar carHoBoro Mxa, OTOpBaB OT Pa3MOYEHHOTO PACTEHHS C TOPU3OHTAILHON BETOYKHU He-
ckoapko pumuaneB. Ha mpemapare BUIHO, 4TO GUILUTMINNA OAHOCIONHBIA U COCTOUT U3 IBYX TH-
MOB KJIETOK: MEPTBBIX THATMHOBBIX U )KHUBBIX XJI0pOGUIUTOHOCHBIX. KaXkaast ruannHoBast KIeTKa
UMeEET BHYTPH YTOJILIEHUS KIETOYHOM CTEHKH, a TaK)Ke KPYIHbIE MOPbI. | nanMHOBbIE KJIETKH 3a-
HUMAIOT OoJsee 2/3 Ui aus, 9To MO3BOJSET MXaM HAKAIUIMBATh MHOTO BOJIBI, @ TAKXKE MPHUIAET
Oenéchlii IBET pacTeHUsIM. 3apUCyiTe ydacTok puinans charayma u ykascune THaTuHOBBIE U
XJIOPO(UIUIOHOCHBIE KIIETKH, YTONIIEHUS CTCHOK THAIMHOBBIX KJIETOK U TIOPBIL.

Pe3yabTaT padoTshl: B TETpa Iy s 1abopaTOPHBIX pabOT 3apUCOBAThH U 3allUCaTh PE3YIlb-
TaT BBIMOJIHEHHOHN pa0OTHI.

JlabopaTopnasi pabora 16. Otaen polypodiophyta. Mopgosioro-anatromudeckasi XapakTepu-
CTHKA, IBOJIIONUS, PUI0reHeTHUECKHe CBSI3U, pa3HOO0pa3ue, CHCTEeMAaTHKA

[{enh paboOThI: M3YYUTH CTPOCHHUE COBPEMEHHBIX TpeacTaBuTeneit otaena Polypodiophyta.

3agaHue 1: mpoBeCTH BOITIOIMOHHYIO XapaKTEPUCTUKY KUBBIX MPEICTABUTENEH Kilacca Io-
JIMIIOAMEBBIX MANOPOTHUKOB. M3y4unB MpU3HAKK KJlacca, BBITOJHUTE 3aaHue. Baiin nim nenbie
pacTeHus TaKuX MpejcTaBuTene, kak: Nephrolepis exaltata, Polypodium aureum, Asplenium
nidus, Davalia sp., Pteris cretica, Adiantum capillus-veneris, Hemionitis sp., Polystichum sp., Cyr-
tomnium sp. CxeMaTUyHO UX 3apUCOBATh. 3aTeM ISl KQXKJIOTO MPEJCTABUTENS ONPEAETUTH Clie-
JYIOUIME MPU3HAKK: CTETIEHb PacCeUeHUs Baliu (OAHAX/IbI, ABAXKIBI IIEpUCTas U T.1.), )KUIKOBAaHHE,
pAacroIoKeHne CIIOPaHrueB, HATMYHME WIH OTCYTCTBUE COPYCOB, 3aIlIUTa CIOPAHTHUEB, TUI KOJIbLIA
(o1 MUKPOCKOTIOM), )KM3HEHHas popma. JlaHHbIE MOKHO 0()OPMUTH B BUJIE TAOJIHIIBI. 3aTeM Olie-
HUTh UX C DBOJIOLMOHHON TOYKHU 3PEHHUS, UCIIOJIb3YS BbIIIECTIPUBEACHHbIE rpafanuu. OnpeaenuTsb
Han0oJiee MPUMHUTUBHOTO U MPOJIBUHYTOTO IIPEJCTaBUTEIIECH.

3agaHue 2: U3y4HUTE U 3apUCYHTE CTPOCHHUE COpYCa MANOPOTHUKA, UCTIONb3Ys MOCTOSTHHBIN
npenapaT U HaTUBHBIN MaTepuai (Harpumep Nephrolepis). OTMeThTe Ha pUCYHKE IJIAIICHTY, CIO-
paHruu, MHAY3UH, IPOBOIALIME My4KH. MI3yuyuB nmpenapar, BBIIIOTHUTE 3a/1aHNE.

3ananue 3: onpeAennTe U 3apUCyiTe MpeICTaBUTeIe MECTHOM (pIIopsl, HCTIONB3Ys repoap-
HBII MaTepuai. B moanucsx Kk pucyHkaMm yKa)xxuTe OTCYTCTBUE/HAIMYUE UHY3US U ero popmy.
W3yuuB npencraButeneil Gropsl, BEITOJHUTE 33aJaHHE.

Pe3yabTaT padoTshl: B TETpa Iy s 1abopaTOPHBIX pabOT 3apUCOBATH U 3allUCaTh PE3YIlb-
TaT BBIMIOJIHEHHOU Pa0OTHI.

JlabopaTopnasi paGora 17. Otaen I'onocemennnie — Pinopyta (Gymnospermae). MopgoJiorus
BereTaTUBHBIX H PENPOAYKTUBHBIX OPraHOB, Pa3HOO0pa3ue roj10ceMeHHbIX.

[{enh paboTBI: MO3HAKOMUTHCS C OCOOCHHOCTSIMH CTPOCHHS MOOErOB, JINCTHEB, KEHCKUX
HIMIIEK MpeACTaBUTENEH 0TeNa, pa3HO0Opa3ueM roIoOCEMEHHBIX, 3HAUEHUEM UX B MPUPOJIE U KU3-
HEZESATEIbHOCTH YEJI0BEKA.

Martepuanbl 1 060pyJaoBaHHEe: TepOapuil, KOJUIEKIHS MIUIIEK, TUHEUKH, TaOIUIbl, MYIbTH-
MEJUNHBIE MAaTEPUAIIBI.

3amanue: 1: paccMoTpuTe repOapHbBIi MaTepuall, HAaHAUTE MPEACTaBUTEIICH TOJIOCEMEHHBIX,
UMEIOIMX TOJIBKO YJIMHEHHbIE BEreTaTUBHBIC MOOETH; yUIMHEHHBIE U YKOPOUEHHBIE, 3apucylime
pa3Hble BApUAHTHI.

3anmanue 2: pacCMOTpHUTE repOapHbBIi MaTepua, Hatiloume MPEJCTaBUTENEH TOJIOCEMEHHBIX C
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Pa3HBIMU THUIIAMHU JINCTHEB, 3aPUCYHTE BAPUAHTHI CTPOCHUS JIUCTHEB.
3ananue 3: 1o pe3ynbpraraM paboThl ¢ repOapreM 3aroTHUTE TaOIUITY:

No Haspanue Tunsl  Berera- | TUIBI TUCTOBBIX | XapakTep
BUIa THUBHBIX IJIaCTUHOK JIMCTOPACIIOIO-
1o0eros KEHUS

Pe3yabTaT padoThi: B TETpaau s JIAOOPATOPHBIX PadOT 3apuUCOBATh M 3alUCATh PE3YNIbTAT BbI-
MTOJTHEHHOU paboTHI.

JlaGoparopnas padora 18. [{luks pa3Butus rojioceMeHHbIX HA npuMepe CocHbI 00bIKHOBEH-
Hoil (Pinus silvestris)

[{enb paboOTHI: TO3HAKOMHUTHLCS C OCOOCHHOCTSMH CTPOEHHUS PENPOIAYKTUBHOM Chephl, 0Co-
OEHHOCTSIMHU Pa3BUTHUS TaMeTO(PHUTOB, pa3BUTHEM U cTpoeHueM ceMeHU COCHBI.

Marepuanbsl U 00opyaoBaHue: repoapuii, 3aUKCUPOBAHHBIC MY)KCKHE U )KEHCKUE (Pa3HBIX
Bo3pacToB) mumku CocHbl, ceMeHa pa3HbIX npeacrasureneit pona Cocua, Enu, Mukpomnpenapatsl
(MbUIMHKA COCHBI, MY’KCKasl IIMIIKAa B pa3pes3e) MpenapoBaibHbIE UTIIbL, Cal(eTK, MpeaMEeTHbIE
CTeKJIa, OMHOKYJISIpHAS JTyTla, MUKPOCKOII, TaOIHUIIbI, MYJIbTHMEIUHHBIC MaTePHAIIBI.

3aganue: 1: pacCMOTpHUTE MPHU M.y. TOTOBBIM MHUKpOIpENapar MpoJ0JILHOIO pa3pe3a MykK-
CKOH IIUIIKH, 3apUCYHTE, 0003HAYBTE OCh HIMIIKH, MUKPOCIIOPODUILTBI, MUKPOCIIOPAHTHH, CTCHKY
MUKPOCIIOPAHTUEB U MOJIOCTh C MBUTMHKAMH.

3amanue 2: paccMoTpuTe MpH 0.y. U 3apUCyiTe MUKpOIIpenapar MbUIMHKU; 0003HaAYbme H-
TUHY, 9K3UHY, BO3AYIIHbIE MEIIKH, KJIETKY TPYOKH, aHTEPUTUAIBHYIO KIIETKY.

Pe3ysabTat padoThl: B TETpaau AJs JIAOOPATOPHBIX pabOT 3apUCOBATh U 3aMUCATh PE3YIlb-
TaT BBIMOJIHEHHOM pabOTHI.

JlaGoparopHas padora 19. O01masi XapakTepUCTHKA OT/1eJ1a MOKPHITOCEMEHHbIX PACTEHUIA.

[{enh pabOThI: 0O3HAKOMUTHCS C OCHOBAMHU KJIacCU(DHUKAIINKM MOKPHITOCEMEHHBIX PAaCTEHUH,
M3YYUTh OCHOBHBIEC TIPU3HAKHU KJIacCcOB. M3yuHTh CTpOeHHE reHepaTUBHBIX OPraHOB PpACTEHHS, IMO-
3HAKOMHTHCS C UX Pa3HOOOpa3reM, HAyYUThCS UX OMHCHIBATS.

Marepuansl 1 000pyI0BaHue: TaOIUIBI, paboune 00pa3ibl OOTAHMYECKUX OOBEKTOB (HKH-
BbIe 00pa3Ilbl IIBETOB KOMHATHBIX PacTeHUH ), MOp(OIOTrHIecKuii repOapHid.

3amanuel : kmaccudukanus oraena [lokpeirocemennbie (Magnoliophyta). XapakrepHbie
0COOCHHOCTH OT/eNa(paciucaTh)

3aganue 2: otnen LBeTkoBeie aenutca Ha 2 kiacca: JBygosbHbeie 1 OgHOAOMBHBIE. Brin-
caTh B TAOJHILY X OCHOBHBIC OTJIMYUSI.

Pe3yabTaT padoTsl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuCcCOBATh U 3alUCaTh Pe3yilb-
TaT BBIMOJIHEHHOHN pa0OTHI.

Jlaboparopnas padora Ne2(. CtpoeHue nuBeTka

[{enb pabOThI: U3YYUTH MOP(POIOTrHUECKOE CTPOCHHE 1IBETKA; pACCMOTPETh AaHATOMO-
(GyHKIMOHATIBLHBIE OCOOCHHOCTH CTPOCHUS aHIPOIIES U THHEIIES.

3ananue 1: 03HAKOMbTECh C MUKPOCKOIUYECKUM CTPOEHUEM NbUIFHUKA THIUMHKH MpPU IO-
MOIIIM TOCTOSTHHOTO Tpenapara. PaccMorpuTe mpemapaT npu MajioM yBeinundeHud. CHapyKU MbUTh-
HUK TOKPBIT OJHOCIONHBIM AMHUIAEPUCOM; TTOJ HUM JISKUT (HUOPO3HBIN CI0M (IHAOTELHNI), COCTOS-
IIMHA U3 OJTHOTO MJTM HECKOJBKUX PSAJOB KPYIMHBIX KIETOK. 32 GUOPO3HBIM clloeM cieayroT 1-3 ce-
penuHHbBIX clioA. CaMblii BHYTPEHHHI CIIOM MbUIbHUKA — TaneTyM. B rHe3ax MbUIbHUKA HAXOIATCS
MHUKPOCHIOPBI. 3apuCyiTe MONEPEeYHbIN cpe3 MbUTbHUKA THIYUHKUA. O003HAUbTE AHUIECPMUC, SHIOTE-
UH, CepeIMHHBIE CJIOU, TAlleTyM, MUKPO-CIIOPBI.

3aznaHue 2: u3ydnuTe OJIHY U3 CTaJUi Ipolecca ONbUIEHUS ¢ TOMOIIbI0 npenapata «[Ibuibia
Ha PBUIBIIE MECTHKa». PaccMOTpuTE phuIbIla MEeCTUKA (C MBUIBIION). 3apUCYHTE MBUIBIY Ha PHUIBIIC
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nectuka. O003HaubTE PhUIbLIE NECTUKA, MUKPOCIIOPHI.

3amanust 3: U3ydyuTe CTPOCHHE LBETKOB pazinuuyHoro tuma. CocraBbre uX (popmynsl. Pac-
CMOTpPUTE CTPOEHHME I[BETKOB PA3HOTO TUIA. 3apUCyWTE CXEMAaTUYHO CTPOEHHE I[BETKOB IPEIJIO-
KEeHHbIX pacTeHui. [Tox pucyHKoM 3anumuTe GOpMyIIbL.

PesysabTaT padoThl: B TeTpaau id 1a00paTOpHBIX pabOT 3apuUCcOBaTh U 3alUcaTh PE3yllb-
TaT BBITIOJIHEHHOW Pa0OTHI.

Jlaboparopnas padora 21. Tunsl couBernii. OnbLieHne pacTeHuit

[lenb paboOThl: M3Yy4UTh PAa3HOOOPA3HE COLBETHH M THUIBI ONBIICHUS MOKPBITOCEMEHHBIX
pacTeHuH.

3ananus 1: ucnosnb3ys repoapHble 00paslibl, PACCMOTPUTE U ONPEAETIUTE

pa3iIMyYHbIE TUIIBI COLBETHM. PaccMoTpuTe THMBI COLBIETUN. 3apUCYHTE CXEMATUUYECKH TH-
IIBI ITPOCTBIX U CJIOKHBIX PALIEMO3HBIX, IUMO3HBIX, COCTABHBIX COL[BETH.

Pe3ysabTaT padoThl: B TETpaau AJs JIAOOPATOPHBIX pabOT 3apUCOBATh U 3aMUCATh PE3YIlb-
TaT BBITIOJIHEHHON Pa0OTHI.

JlaGoparopuas padora 22. CTpoeHHe ceMsiH 1 IJI010B

[{enh paboOTHI: HCCTIEIOBATH CTPOCHHUE CEMSIH OJTHOIOIBHBIX M JIBYIOJIbHBIX

pacTeHuii, mpoBecTd MOpPGHOIOTUYECKUI aHAIIN3 Pa3IMYHbIX THUIIOB I1JIOIOB.

3ananue 1: uzyunre Mopdolorudeckoe cTpoeHne ceMeHu Qaconu. CHagana pacCMOTPHUTE
BHEIIIHee CTpoeHne ceMeHH (aconu. Haiinure pyOUuK, T. €. MECTO MPUKPEIICHUSI CEMEHU K CeMs-
HOXKE, MUKPOITHJIE, CEMEHHOM OB. [Ipy CHATHUM C CEMEHM IJIOTHOM KOXKYpPbI PACCMOTPHUTE 3apo-
JIBIII, COCTOSIIIMM M3 JIBYX KPYIIHBIX CEMSI0JIEH, B KOTOPBIX COJAEPKHUTCS 3aIac MUTATEIbHBIX Be-
IIECTB, 3apOJBIIIEBOT0 KOpEIIKa, 3apOJBIIIEBOro cTedenbka M MOYEYKU. 3apHCyiTe BHELIHEE U
BHYTpEHHEE CTpOEHHE CeMeHH (acoiu. YKaxuTre pyOuuK, MUKpPOMHIIE, CEMSIA0IM, 3apOIbILIEBbIN
KOPEIIOK, MMOYEUKY, CEMSII0IbHBIN y3€Il, THTOKOTHIIb.

3agaHue 2: M3yuyuTe MHUKPOCKOIMYECKOE CTPOCHHME 3€PHOBKHM 3JIaKa, UCIIOJb3YS MOCTOSH-
HbI npenapar. [Ipu Manom yBelIMUYE€HUM PACCMOTPUTE ABE XOPOIIO OTIIMYMMBIE YaCTH 3€PHOBKH:
3apoJIbIII ¥ HJ0CIIepM. B sHIociepMe HalIUTe aneiipoHOBBIN cioil. PaccmoTpuTte cTpoeHue 3apo-
JIBITIIA, KOTOPBIA COCTOMT M3 LIUTKA, 3aPOABIINIEBOTO KOPEIKA, 3apOIbIIIEBOro cTedenbKa U movey-
K. Haliiute KOneonTuiIb — HapyKHbIM KOJIMAYKOBUAHBIHN JIUCT, OKPYKAIOIIHUN TOYEUKY U KOJICOPH-
3y, MOKPBIBAIOIIYIO KOpemok. Ha cTopoHe, MpOTHBOIONOKHON IIUTKY, MONBITATECh OOHAPYKUTH
YelyeBUAHBIA BBIPOCT — 3MUOMIACT, PaCllEHUBAEMbII HEKOTOPHIMU YUYEHBIMH KaK OCTaTOK BTOPOM
CeMsIIONU. 3apHucyiTe CTpOEHHE CEMEHH 3J1aKa. YKaKUTe KOPELIOK, KOJeopu3y, Moveuky, crede-
JIeK, KOJIEONTHIIb, IIIUTOK, SMHUOIACT, SHIOCTIEPM.

Pe3yabTaT padoThl: B TeTpaau Tt 1a00PaTOPHBIX pabOT 3aprCOBATh U 3aIUCATh PE3YIIb-
TaT BBIMOJIHEHHOM pabOTHI.

JlaGoparopnas padora 23. Cucremaruka kiaacca J[Bynoabnbix (Magnoliopsida).lloakaacc
Panynkyauabl. CemeiicTBo JIrotukosbie. CemeiictBo MakoBbie.

Henb 3ansatus: M3yunTh npaBuia COCTaBICHUS XapaKTEPUCTHKU CeMENCTBA, HAYUUTHCS
ONMCHIBATh PACTEHUSI.

3amanue 1: cemeiictBo JIrotnkoBeie (Ranunculaceae). PazoOpaTh XapakTepuCTUKY CeMECT-
Ba Jlrotukosele. [Ipoananu3upoBaTte MOp(HOIOTHUECKUE KPUTEPHUH CEMENHCTBA, MOJI0KEHUE B IBO-
JIIOIIUH, KOJIOTHYECKYIO MJIACTUYHOCTbD, IPUPOIHOE U XO35IIICTBEHHOE 3HAUCHHUE.

3amanue 2: pa3oOparh Ha repOapHBIX o0Opa3iax BUAOBOE pa3HOOOpaszue MpencTaBUTENICH
ceMeicTBa JIOTUKOBBIX. 3apUCOBATH IJIO/bI, AMArPaAMMbI U OPMYJIbI IBETKOB, BIIUCATh JIATUHCKHE
Ha3BaHMsI HEKOTOPBIX IIPEICTaBUTENIEH CEMEICTBA.

PesyabTaT padoTsl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuUCcOBATh U 3aIlKCaTh Pe3yilb-
TaT BBITIOJTHEHHOU Pa0OTHI.
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JlabGoparopnas padora 24. Iloakiaacc Po3uabl (Rosidae) CemeiictBo Po3oBbie (Rosales).

[lenp 3ansTus: O3HAKOMHUTHCS C pa3HOOOpa3MeM MpPEICTaBUTENCH ceMelCcTBa, HAYYHTHCS
COCTaBJISITh XapaKTEPUCTUKY CEMEICTBA, HAYUUTHCS ONMMCHIBAThH U ONPENEATh PACTCHHUS.

3ananue 1: U3y4uTh OCHOBHBIE MOP(OJIOTHYECKHUE YEPThl CEMEHCTBA, (PUIOTEHETHYECKYIO
CBSI3b C IPYTUMU IIBETKOBBIMHU, T€OTpauio M SKOJIOTHUECKYIO TUIACTUYHOCTh, 3HAUCHUE JIsl MpH-
poasl u yenoBeka. Ocoboe BHUMaHUE OOpAaTUTh Ha MACHTU(HKAIIMOHHBIE KPUTEPHUH CEMEHCTBa.
Pazo0pats BugoBOE paznooOpasue cemeiictBa Po3oBeie. Ocoboe BHUMaHUE OOpAaTUTh HA JIEKAPCT-
BEHHBIC MMPEACTaBUTEIH. 3anoMHUTh Tabn.No 1 10 pacTeHHsIM, KOTOPBIE S BISIFOTCS IIEHHBIM JIEKap-
CTBEHHBIM CHIpbeM. 3anucaThB Tabi. Nol 1 BBIYYHTh JJATHHCKWE Ha3BaHUS YKa3aHHBIX PACTCHHU U
UX 3HaUeHue s (hapMaluu.

PesyabTaT padoTsl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuUCcOBATh U 3aIlKCaTh Pe3yilb-
TaT BBIMIOJIHEHHOHN pa0OTHI.

JlabopaTopnasi paGora 25. ITogkaacce Po3uasl (Rosidae) CemeiictBo bodossie (Fabales).

Lenp 3ansaTus: O3HaAKOMHUTBCS C Pa3HOOOpa3MeM MPEACTaBUTENCH CeMeHCTBa, HAYUUThCS
COCTaBIISITh XapaKTEPUCTUKY CEMEICTBA, HAYUYUTHCS OMHUCHIBATH M OMPEIEISITh PACTCHHSL.

Marepuansl 1 obopynoBanue: ['epbapHble U )KUBbIE 00pa3Ibl pacTeHnii cemelictBa bo6o-
BbIe: JOHHUK JNekapctBeHHbIH (Melilotus officinalis), ropox (Pisum) akanus (Acacia), kieBep
(Trifolium) u apyrue npeacraBuTeNN

3ananue 1: cemeiictBo bobossie (Fabaceae).[Topsinok bo6ossie (Fabales). M3yuuts u pazo-
Opath Mop(oNoruYecKrue MPU3HAKH, OCHOBHBIC KU3HEHHBIC (DOPMBI, (DHIIOTCHETHYECKUE aCTIEKTHI,
apeainbl paclpoCTPAHECHHUS, YKOJIOTUYECKYIO TUIACTUYHOCTh, BUJI0BOE pasHOOOpa3ue, 3HaUCHUE IS
MIPUPOJIBI U YeTIOBeKa ceMelicTBa boOOBBIE M €ro JIeKapCTBEHHBIX MpejcTaButeneid. OOpaTuTh 0co-
00e BHUMaHHUE Ha JUArHOCTUYECKHE KPUTEPHH MIPHU YCTAHOBJICHUU BUIA pacTeHuid. M3yuuTs u pa-
300paTh Ha TepOapHBIX IKCIIOHATAX M KUBBIX 00paslax pacTeHHil MmpeacTaBuTeseit cemeiicta bo-
OOBBIE, Pa3TUYAIOIINXCS CTPOCHHEM BETE€TATUBHBIX OPraHOB. 3apucoBaTh B Tabm. No 2 JIHCThA,
I[BETOK, IJIOJI XapaKTEePHBIX MpeacTaBuTeNnei. 3anucath B Ta01. 2 GopMysbl [IBETKAa U HAPUCOBATH
TUuarpammy.

Pe3yabTaT padoTsl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuCOBATh U 3alUCaTh Pe3yilb-
TaT BBIMOJIHEHHOHN pa0OTHI.

JlabopaTopnasi paGora 26. Ilogkaacc Asteridae. CemeiictBo AcTpoBble (Asteridaceae).

[{enb 3aHATHS: 03HAKOMHUTHCS C pa3HOOOpa3reM IpeacTaBUTeNlel ceMeiHCcTBa acTPOBBIX, UX
XapaKTEPHBIMUA 0COOEHHOCTSIMH, HAYYUTHCS ONUCHIBATH M ONMPEAETSATh PACTECHHSL.

Marepuannsl 1 o6opynoBanue: Paboune oOpasiibl 00TaHUYECKUX 00BhEKTOB. JKuBbIe 00pa3-
bl TIpeIcTaBUTENeH cemeiicTBa CIIOKHOIBETHBIC: MONBIHE (Artemisia), pomamika (Chamomillare-
cutita), nukopud  (Cichorium),  teicsyenuctHUK  (Achilleamillefolium), KaJICH TyJ1a
(Calendulaofficinalis), cucremarudeckuii repOapuii, onpeaenuTeNb pacTeHU, aTiac JeKapCTBEH-
HBIX PaCTEHUM.

3amanue 1: cemeiictBo ActpoBble (Asteraceaemnu Compositae). [lopsaok AcTpoBbie
(Asterales) ITogkmacc Acrepuasl ( Asteridae). M3yunts u pa3zoOpats onmcanue cemeiictea. O6pa-
TUTh 0C000€ BHUMAaHHE Ha CaMble XapaKTepHbIE MPU3HAKU, OOIIMPHOCTH JTaHHOTO CEMEWCTBA, €ro
reorpauueckyro pacnpoCTpaHEHHOCTh, IKOJIOTUYECKUE XapPaKTEPUCTUKH, SBOJIIOIHOHHYIO MPO-
JBUHYTOCTH, MOP(OJIOTHUECKUE KPUTEPUH JUATHOCTHKH, BUIOBOE Pa3HOOOpas3ue, poib B IPUPOJIE
U KM3HHU uenoBeka. Pa3o0parh m3BecTHble Bam JiekapcTBEHHBIE MpPEICTAaBUTENM U3 CEMEHCTBa
Asteraceae u 3anoiHMUTH Tabu. No 1, yka3zaB JaTHHCKOE Ha3BaHHE U MCIOJb30BaHMUE B (papmanuu
MPUBEICHHBIX JIEKAPCTBEHHBIX pacTeHHil. Pa3oOpaTh Ha KUBBIX U TepOapHBIX 00pa3lax XapakTep-
HbIEe MPU3HAKU CEMEHCTBA, PacCMOTPETh MOP(OJIOrMYECKHEe BapUaHTHl IIBETKA M €ro OMoJoruye-
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CKYIO 11€J1eCO000pa3HOCTh, Pa3InYHbIe THUIBI KOP3UHOK, JIOKE, YAAIUB MPEIBAPUTEIILHO C HETO BCE
I[BETKH, HECKOJBKO JINCTOYKOB OOEPTKM, HAWTH M 3apHCOBATh BCE THUIBI LIBETKOB (TpyO4aThIid,
SI3LIYKOBBIA, BOPOHKOBHJIHBIN U JIOXKHOSI3BIYKOBBIN) M 3amucath UX ¢Gopmyisl, mwioa. Caenats 000-
3HAYCHHUS] K PUCYHKY KOP3UHKHU.

Pe3yabTaT padoThl: B TeTpaau Ajs J1abopaTOPHBIX pabOT 3apuCOBATh U 3alKCaTh Pe3yilb-
TaT BBIMOJIHEHHOHN paOOTHI.

JlabopaTopnas paGora 27. Kinacc ognonoiabHnble. [loaknace Jlamuuasl (Lamiidae). CemeiicTBo
I'yoousBernbie (Lamiaceae).CemeiictBo Hopuukosbie (Scrophulariaceae)

Llenb 3aHATHUS: O3HAKOMHTBCA C pa3HOOOpazueM MpeacTaBuTencii cemeiicTs: I'yborBeTHbIE
u HopuukoBble, UX OMKMCAaHUEM, HAYYUTHCS OIUCBIBATh U ONPEAEISITh PACTCHMUS.

Marepuanbl U o6opynoBaHue: paboure 00pasibl OOTAHUYECKUX OOBEKTOB repOapHbIE U
JKUBBIE 00pa3ibl mnpenctaButeneit cemeicTs:dymmma (Origanum), msta (Mentha), mandei
(Salvia); nmpBuHBIM 3eB (Antirrthinum majus), neHsHKa (Linaria), >kuByuka momsydas (Ajuga
reptans), Oyapa mrroreBuaHas (Glechoma hederacea) u apyrue, cuctemaTudeckuii TepOapuTi, OII-
peaenuTeNb paCTeHUH, aTIaC JIEKAPCTBEHHBIX PACTEHUM.
3amanme 1: cemetrictBa ['yOonBernbie (Lamiaceae) u Hopuukossie (Scroplulariaceae). U3yuunts xa-
pakTepucTuky cemeiicT ['ybornserHsie 1 HopuukoBsle, 3anucarb

JATUHCKWE Ha3BaHUs NpeACTaBUTENCH, UMEIONIMX JEeKapCTBEHHOE 3HaueHue. PaccMoTpTh
repOapHble M JKHUBbIe 00pa3ipl pacTeHuid u3 cemeiictB HopuukoBreie u ['yOouBeTHble. 3apucoBarth
CTPOEHHUE I[BETKOB, IIOJIOB, 3alMcaTh U CPABHUTH (pOpMyiibl BETKOB. Onucarh M0 CTaHIapTHOU
CXeMe OJIHOTO TPEICTAaBUTENS CeMeNCTBa MacieHOBhIX (Ha BbIOOp). Onpenenenue pactenus. C mo-
MOIIBIO ONPENEIUTENS U ONMCAHUS ONPESINTh BHUJ PaCTE€HUs, IOAPOOHO 3aMUChIBask X0 OIpe/e-
JICHUA.

PesysabTaT padoThl: B TeTpaau AJs JIAOOPATOPHBIX pabOT 3apUCcOBaTh U 3alucaTh Pe3yilb-
TaT BBITIOJIHEHHOW Pa0OTHI.

JlabopaTopnasi paGora 28. OcHoBbI O0TaHn4Yeckoi reorpagun. PoprcTudeckas reorpapus

3amanue 1: kak o knaccudukamuu A.Jl. TaxTamksHa HazbBatoTcs oAl Rubus idaeus
(manmuHa oObIKHOBeHHas ), Crataegus sanguinea (OOsSpBIITHUK KPOBaBO-KpacHbIi), Padus avium (ue-
pemyxa 0O0bIkHOBeHHAas). OOBSICHUTE HAa KOHKPETHBIX MMPUMEpax 3HAYCHUE 3HAHUS KIacCU(pUKAITIT
TUTOJIOB MPU cOOpE JIEKApCTBEHHBIX PACTEHUH U JIJISl TUArHOCTUKH JICKAPCTBEHHOTO CHIPHSI.

3ananue 2: Ha30BUTE OCHOBHBIE MTPUUKHBI (ITPOrPECCUBHBIE H3MEHEHUSI B PENPOAYKTHBHON
U BEreTaTUBHOU cepe) MPUHAAICKHOCTH OONBIINHCTBA JIGKAPCTBEHHBIX PACTEHUH K OTIEITY
Magnoliophyta, i Angiospermae - (IIBETKOBBIC, UM TTOKPHITOCEMEHHBIE).

3ananue 3: Ha30BUTE IPUMEPHI JICKAPCTBEHHBIX PACTCHUN, OTHOCSIIUXCS K PA3INYHBIM
AKOJIOTUUYECKHUM TPYIIIaM 1o 3adhudeckoMy (IIOYBEHHO-TPYHTOBOMY) (aKTopy.

3ananue 4: NIpuUBEANTE MIPUMEPHI ICKAPCTBEHHBIX PACTCHHI, BXOIAIINX B COCTAB a30HANb-
HOH pacturensHOCTH Poccum.

3amanue 5: Ha3oBUTE 00JacTh mpuMeHeHust Allium cepa (yk peruatsiii). [IpuBenure mpu-
MEpBHI JICKAPCTBEHHBIX PACTEHUH, BXOISIINX C HUM B OJIUH KJlacc.

3amanue 6: coctaBbTe (POPMYIIBI M fHarpaMMebl IiBeTkoB Carum carvi (TMUH OOBIKHOBEH-
Hbiit) 1 Melilotus officinalis (moHHuK nexkapcTBeHHbIN). Hazoure 10 oTimunmii 1 10 oOmmx npu-
3HAKOB 3TUX PACTEHUM, yUUTHIBas UX MOPGOIOTHYecKre 0COOEHHOCTH, CUCTEMATUYECKOE MOJI0XKE-
HUE, )KU3HCHHYIO (OpMY, IPUHAAIEKHOCTD K IKOJIOTUIECKUM TPYIIaM | T.1.

Pe3yabTaT padoTshl: B TeTpa Iy s J1abopaTOPHBIX pabOT 3apUCOBAThH U 3aMUCATh PE3YIlb-
TaT BBIMIOJIHEHHOHN pa0OTHI.

JlabopaTopnasi paGora 29. ’)KuzHeHHnble (opMBbI M IK0JIOTHYECKHE TPYNIIbI PACTEeHUH
[lenb paGoOThl: O3HAKOMHUTBCSA C PA3NIMYHBIMM KIACCUPUKALUAMH HKOJOTMUECKUX TPyHI U
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YKU3HEHHBIX (HopM.

3amanue 1: U3ydnTe CTPOCHHE TEHEBBIX M CBETOBBIX JIMUCThEB. Mcmonb3ys repbapHblii MaTe-
pHaJl, paCCMOTPHUTE U CPAaBHUTE JIUCThS IPEBECHOIO PACTEHUS, B3AThIE C OJHOIO IK3EMILISIpa C OC-
BEIICHHBIX U TEHEBBIX CTOPOH KPOHBI. 3apHCYHTE CTPOEHHE CBETOBBIX M TEHEBBIX JIHCTHEB. B anb-
OoMe yKa)kuTe HOMepa CBETOBBIX U TEHEBBIX JINCTHEB U MPU3HAKH, XapaKTEPHBIE IS HUX.

3amanue 2: pacCMOTPUTE PACTEHMSI, OTHOCSIIUECS K PA3HBIM dKOJOTHUECKHU TPYIIaM 10 OT-
HOILIEHUIO K BoJe. PaccMoTpuTe *KUBbIe pacTeHHs U repOapHbIii MaTepual U pa3ieluTe uxX 1Mo pas-
JUYHBIM JKOJIOTUYECKUM TPYIIaM MO OTHOIICHUIO K BIAXHOCTH. YKaXHUTE, K KaKUM JKOJOTHYe-
CKHM TrpynmaM (TUIpoPuUThI, TUTPOPUTHI, ME30(DHUTHI, CYKKYJICHTHI, CKJIEPO(UTHI) OTHOCSITCS MPe/I-
CTaBJICHHBIE BUJIBI PACTCHUI U OTMETHTE XapaKTEepPHBIE ISl HUX MPU3HAKU.

3amganue 3: U3yunuTe pacTeHUs Pa3HbIX )KUBOTHBIX (opM mo kinaccupukanuu K. Paynkuepa.
Ha ocHoBe 3HaHMIi 0 )KM3HEHHBIX (POpMaxX PACTEHHH paclpeienuTe MpeioKeHHbIe TepOapHbie 00-
pas3lbl pacTeHUH MO MATH KaTeropusiM >KU3HEHHBIX (opM, Mcroib3ys kiaccudpukanuio K. Payn-
Kuepa. 3apucyiiTe pacTeHuUs pa3InYHbIX KU3HEHHBIX (OpM. YKaKUTE MPU3HAKU, XapaKTepHbIE IS
JTAHHOM >KM3HEHHOHN (hOPMBI.

Pe3ysabTat padoThl: B TETpaau AJs JIAOOPATOPHBIX pabOT 3apUCOBATh U 3aMUCATh PE3YIlb-
TaT BBIMOJIHEHHOM pabOTHI.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®EPATOB

Jannslii Buz paboTsl He ipeaycMoTpeH YL

9. IEPEYEHB BOITPOCOB K OK3AMEHY

OO0BekT 1 MeToaAbl O0TaHUKU. OCHOBHBIE pa3/iesibl 00TAaHWKH. 3HAYCHUE PACTCHHM.

[TonmoxeHne pacTeHU B CHCTEME OPTAHUYECKOTO MUPA.

HcTopus pa3BuTHs OOTaHUKH.

CrpoeHue pacTUTENIbHON KIIETKH.

UepThl CXOACTBA U pA3INYMs B CTPOCHUH PACTUTEIBLHON U )KUBOTHOM KJIETOK.

UepTsl CXOACTBA U pa3au4Msl B CTPOCHUH IIPOKAPUOTUUECKON U DYKapUOTHUECKOU Kile-

TOK.

7. Hutomnaszma. OcobeHHOCTH cTpoeHus Ononornueckux Memopan. CTpoeHue U QyHKIIUU
OJIHOMEMOpaHHBIX OpPTraHeI.

8. MuToxoHApHH: CyOMHUKPOCKOIIMYECKOE CTpoeHue, (hopMa, pa3mMephl,
GyHKIIHAH.

9. [Tnactuapl. Tunsl muacTu, ux cTpoeHue, pyHkuu. OHTOTeHe3 U B3au-
MoTIpeBpalleHue MIacTUI.

10.  Bakyoub: CTpoeHHE, XUMHUYECKHI COCTaB KJIETOUYHOTO COKa, (DYHKIIHH.

11.  Knerounas 000Ji04Ka: €€ XMMHUYECKOE CTPOCHUE U (PU3MUECKUE CBOMCTBRA.

12.  KnerouHoe s1po: XUMHYECKUN COCTaB, MOP(HOIOTHIECKOE CTPOCHHE, () YHKITUH.

13. Murotnueckoe neneHue KieTki. KiieTouHbIN UK.

14.  Meiio3 u ero Ouonornueckoe 3Ha4eHne. MecTo mMeiio3a B OHTOT€He3e pacTeHU. AMH-
TO3, MOJUIIONINS, YHIOMHUTO3.

15.  Mepucremsl: K1accupuKaIus; 0COOCHHOCTH CTPOCHUS KIETOK MEPUCTEM.

16.  AccuMUISAIIMOHHBIC, 3aMacaroue, BO3JyXOHOCHBIC TKAaHU: OCOOEHHOCTH CTPOCHUS
KJIETOK, (PYHKITUH.

17.  DOnupepMuc v ero crpoeHre. TUMbl YCTBUYHOTO amapara.

18.  IlpuHummnsl AelicTBUS YCTBUUHOTO almapara.

19. Tlepumepma: 0COOCHHOCTH CTPOCHHMS, PYHKITUH.

S e
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20. BrigenuTennHbIE TKAHU.

21.  MexaHn4yecKHe TKaHU: OCOOCHHOCTH CTPOEHUS KJIETOK KOJUIEHXUMBI,

CKJIEPEHXHUMBI, CKIIepen/l. PacmnoioxkeHne MeXaHHYeCKUX TKaHEe B Teie paCTEHU.

22.  PacnonoxeHne MEXaHMYECKHUX TKAHEH B OCEBBIX OPraHax pacTEHUM.

23.  ®dnosMma: TKaHM, BXOSIIHE B €¢ cocTaB. [luTomornueckue 0oCOOCHHOCTH
CTPOEHMS Y TUCTOTEHE3 CUTOBUIHBIX 3JIEMEHTOB.

24.  Kcunmema: TkaHU, BXoJsmue B ee coctaB. OCOOCHHOCTH CTPOCHHUSI KIIETOK TpaxealbHBIX
AJIEMEHTOB, UX THUCTOIEHES, IBOJIOLUS.

25.  IlpoBoasiiye My4YKd U UX TUIIBL.

26.  Kopenb, ero GyHKIIMH. 30HBI MOJIOJIOTO KOPHSI.

27.  Crpoenue u GyHKIIUA KOPHEBOTO YEXJIUKA.

28.  AnukanpHOe HapacTaHue KOpHs. Teopus rucroreHoB. [lepBuuHOe CTpoeHHE KOPHS.

29.  Bropu4HO€ CTpOECHHE KOPHS.

30.  Tunsl KOpHEBBIX cucTeM. BugonsMenenus u MmeraMmopo3bl KOpHEA.

31.  TloGer. Tumsl HapacTaHus (BETBIEHHUS) TTOOETA.

32.  CrpoeHue u JAesTeIbHOCTh AlTUKAIBbHON MEpUCTEMBI Tobera (Teopust «TYHHKH U KOPITY-
cay).

33.  Tlouka: ctpoenue, pynkiuu. Tunsl nouek. [Ipomecc pacnyckanus movex.

34.  Crebenb: GpyHKIIUHA, MOPPOTOTHUCSCKUE THUIIBI.

35. TlocnenoBaTenbHOCTh pa3BUTHUS MOCTOSHHBIX TKaHEH B cTebie. [lepBuunoe ctpoeHne
cTebs

36.  Bropuunoe ctpoenue ctebst. THUIBI BTOPUYHBIX YTOJIICHUH.

37.  AHaTOMHYECKOE CTPOCHHE CTBOJIA APEBECHBIX PACTECHUI.

38.  ®DakTophl, OT KOTOPHIX 3aBHCAT (DOPMHUPOBAHUE U MIMPHUHA TOAUYHBIX KOJIEII.

39.  YepTsl pa3audus aHATOMHUYECKOTO CTPOEHUS CTEOJISI M KOPHS MTOKPHITOCEMEHHBIX pac-
TEHUI.

40.  Jluct. Mopdonorudeckre TUTIBI JINCTHEB.

41.  OHrorenes nucra

42.  AHaroMHYeCcKO€ CTpOeHHUE JucTa. UepThl pa3inyus B CTPOCHUHM JINCTA PACTEHUN pa3-
JUYHBIX IKOJIOTHYECKUX TPYIIIL.

43.  AHaromuyeckue U MOPGOJIOTHIECKHE 0COOEHHOCTH CTPOEHHUS JIUCTA CBETOJFOOMBOTO
pacTeHus..

44.  Anaromuyeckue U MOPGOJIOTHIECKHE OCOOCHHOCTH CTPOSHUS JIUCTA Te-
HEJIFOOUBOTO PACTEHHS.

45.  PaznooOpa3zue nucTheB (JIUCTOBBIC (hOpMAITUH, TeTePOPUIIIHS).

46.  SlBneHue nucTomaza: ero OMOJIOTHYECKOe 3HAYCHHUE.

47.  Twunsl BUDIOU3MEHEHUN ToOera

48.  lIBerok. Mopdonornyeckue Tunbl 1BeTKOB. PopMyrna U auarpamma IBETKa.

49.  CrpoeHue OKOJIOIBETHUKA U €r0 THUIIBI.

50.  Amngpoueii. [Ipoucxoxnenue u sBoironus. Mopdonornyeckoe 1 aHaTOMHUIECKOE
CTpOeHHE THIYMHKU. Mukpocnoporenes. PazButue myxckoro ramerodura. Mukpora-
METOTI€HE3.

51.  T'mueueit. [TporcxoxieHre U YBOTIOLMS THHELES.

52.  Tumbl 1 >BONIOIUS THHELES.

53. OOpa3oBaHmue 3aBsI31 U €€ OMOJOTHYECKOe 3HAUCHHUE.

54.  Crpoenue cemsimouku. Meracmoporenes. Pa3Butue »xeHCKOTO raMmeTodura.

55.  JIBoifHOE OTUIOJOTBOPEHHUE Y MOKPHITOCEMEHHBIX PACTEHUHN U €r0 OMOJIOTHUECKHI
cMbIca. OTKIIOHEHHS OT HOPMAJIBHOTO OIJIOJOTBOPEHMSL.

56.  buonorunueckoe 3HaY€HUE ABOMHOTO OIUIOJOTBOPEHUS Y TOKPHITOCEMEHHBIX
pacTeHuM.
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57.  Knaccudukamus coneruid. Ix Ononorndeckoe 3HaueHUE.

58.  buonoruueckas pojb COLBETUH.

59.  Omnsbuienue pacteHuii. CaMoomnblieHHEe U IepeKpecTHOe onbuieHue. [Ipucrnocobnenue
PacTeHM K IEPEKPECTHOMY ONBIIICHUIO.

60. buonornueckoe 3HaYCHUE NEPEKPECTHOTO OMBUICHUS.

61.  OmnpuieHue pacTEeHUI: TUIIBL.

62. TlpucnocobiieHne pacTeHU K ONMBUICHUIO HACEKOMBIMHU.

63. IIpucnocoOneHne pacTeHUN K OMBIIICHHIO BETPOM.

64. CTpoeHuE U pa3BUTHE CEMEHU.

65.  YcnoBus, HeoOX0aUMBbIe JUIs IpopacTanus ceMsH. [1okoii cemsiH. TUIIBI CeMSH 1O CKO-
POCTH IIpOpacTaHus U COXPaHEHHUIO BcxoxkecTH. HagzeMHoe 1 moa3eMHoOe mpopacTaHue
CEMSH.

66. IIpeumyiecTBa pacTeHUI ¢ KPYIHBIMHA M C MEJIKUMU ceMeHaMu. [Ipumepsl.

67.  DBOJIOIMOHHOE 3HAYEHUE CEMSIH.

68.  PasButue u ctpoenue mioaoB. Kinaccuduxaius 1mio10B 1Mo THITY THHEIES.

69. CnocoObl pacipOCTpaHEHUS TUIOIOB U CEMSIH.

70.  DKOJOTMYECKHE TPYMIbI PACTEHU MO OTHOIIEHUIO K CBETY.

71.  Dxosormyeckue rpymibl paCTEHUM 110 OTHOILIEHUIO K BOJE.

72.  DKOJOTUYECKHE TPYIIIBI PACTCHHH MO0 OTHOIIICHUIO K OOTaTCTBY TIOYB.

73.  Dkonoro-mMop¢ojoruuecKkas KIacCupUKaIys KU3HEHHBIX (POPM pacTeHUH.

74.  Knaccudukaius )Ku3HEHHBIX (OpM pacTeHuid o Paynkuepy.

75.  TlpucnocobneHue pacTeHHIA K 3aCYIIUIMBBIM MECTOOOUTAHUSIM.

76.  Xapakrtepuctuka otaena Bogopocnu.

77.  LapctBo rpuOsl. CucTeMaTuka. 3Hau€HHE B IPUPOAY M KU3HHU YEIOBEKa

78.  Otnen [1nayHsl: o01mas xapakTepuUCTHKA, TPUHITUIIBI KJIacCHU(PUKAITUHU, TIPOUCXOXKICHHUE.

79.  OOmas xapakTepuCcTHKa, IPUHIHUIBI KIACCH(PHUKAIIMU, TIPOUCXOXKICHHE U (PUITOTCHHS
oTzena XBOIIH. DKOJIOTHs, OMOJIOTHS, )KU3HEHHBIN IIUKJ, pa3HOOOpa3ue, posib B IPUPO-
JI€ U )KU3HU YeJIOBEKA.

80.  OOmas xapakTepUCTUKA U Ki1acCUu(PUKaIMs MXOB, YKOJIOTHUs, Teorpadus

81.  IleyeHouHHWKHU: OOIIAst XapaKTEPUCTUKA U KIIACCH(PHUKAIIHS

82.  Annpeesbie u CharHoBbie MXH. DKOJIOTHS, Teorpadus

83.  Tlopsnok bpuessie Mmxu. DKxoorus, reorpadus

84.  IlpakTuyeckoe 3HaYECHHUE U OXpPaHa MXOB.

85.  IlamopoTHuku: o0Ias XapakTepuCcTUKa U poucxoxaeHue. IlpeacraBureny.

86. T'omocemeHnHbIe: 00IIas XapaKTEPUCTHKA U YBOJFOIUS KU3HEHHOTO ITUKJIA.

87.  ®unorenus u knaccudukanus ronoceMeHHsIX. [IpeacraBurenu. Dxomnorus, reorpadus

88.  T'omocemeHnHbIe, 00IIas XapaKTEPUCTHUKA, IPOUCXOKIECHUE, KIIacCU(UKAINS, COBPEMEH-
HO€ paclpoCTPaHEHHUE Ha IIAHETE.

89.  IlokpblToceMeHHBIE. [ UTIOTE3bI O MECTE, BPEMEHH, YCIOBUSX MPOUCXOKICHUS TTOKPbI-

TOCEMCHHBIX

90. CewmeiictBo bepe3osbie. O0mas xapaktepuctuka. [IpeacraBurenn. DKonorus u reorpa-
bust

91. CewmeiictBo bykoBsie. . O6mias xapakrepuctuka. [IpencraBurenn. DKOJIOTHS U reorpa-
bust

92.  CewmeiictBo CrnoxnornsetHbie. O0mas xapakrepuctuka. [IpeacraBurenu. Dkonorus u
reorpadus

93.  CewmeiictBo Kpecroupernsie. O0rias xapakrepuctuka. [IpencraBurenn. DKoI0Tus U
reorpadus

94.  CewmeiictBo JltoTrkoBbie. OOmas xapaktepucTuka. [IpeacraBurenn. DKONMOTUs U Teo-
rpadus

Dopma A Crpanuna 32 u3 41




MuHUCTEpCTBO HAYKU U BbICIIEro oopazosanus Pd

. o dopma
VY IbIHOBCKHH FOCYIapCTBEHHEINH YHUBEPCUTET

@ - PabGouas mporpamMma JIHACITUTUTHHBI

95.  CewmeiictBo Po3omBernbie. O0mias xapakTepuctrka. [IpencraBurenn. DK0JIOTHS U T€0-
rpadus
96. CewmeiictBo boOoBbie. Ob0mas xapakrepuctuka. [IpeacraButenu. DKoa0rus U reorpa-
bust
97.  CewmeiictBo TrikBeHHBIC. OOIIas XxapakTepucTuka. [IpeacraBurtenn. DKOIOTUs U T€0-
rpadus
98.  CewmeiictBo Mapesbie. O6miast xapakrepuctuka. [IpeacraBurenu. IKoa0THUs U Teorpa-
bust
99.  CewmeiictBo ['Bo3mnunbie. OOmias xapakrepuctuka. [IpeacraBurenn. DK0IOTHS U T€0-
rpadus
100. CewmeiictBo ['y0omBerHbie. O0mas xapakrepuctuka. [IpeacraButenn. DKoa0rus U reo-
rpadus
101. CewmeiictBo Hopuunaukosbie. O0mas xapaktepuctuka. [IpeacraBurenn. DKonorus u
reorpadus
102. CewmeiictBo bypaunukossie. O0mas xapakrepuctuka. [IpeacraBurenu. IKoaorus u
reorpadus
103. CewmeiictBo [TacnenoBbie. O0mas xapaktepuctuka. [IpeacraBurenu. DKOI0Tus U Teo-
rpadus
104. CewmeiictBo 3makoBbie. OOmas xapaktepuctuka. [IpeacraBurenu. DKonorus u reorpa-
bust
105. CewmeiictBo Opxuansie. O01mmas xapakrepuctuka. [IpeacraBurenn. DKoJOTHs U reorpa-
bust
106. Cewmeiicto Jluneitasie. O0mias xapaktepuctuka. [IpencraBurenn. DKOJIOTHS U Teorpa-
busi.
10. CAMOCTOATEJIBHASA PABOTA CTYAEHTOB
®dopma 00yueHHUs: OUHasl.
HasBanmue pasae- . O0bem B ®opma
Buj camocTosiTe1bHOM padoThI
JIOB U TeM yacax KOHTPOJIA
Tema 1. Benenne | mpopaboTka ydeOHOro Marepuana, MOATOTOBKA K 4 VYerubii
claye SK3aMeHa orpoc,
TECTUPO-
BaHUeE
Tema 2. OcHOBBI | IpopaboTKa ydeOHOro Marepuania, MOATOTOBKAa K | 4 VYerubii
LUTOJIOTUU claye dK3aMeHa orpoc,
TECTUPO-
BaHUE,
JTMarHo-
CTHKa
MaKpo 1
MHUKPO-
npenapa-
TOB
Tewma 3. Pactu- npopaboTka ydeOHOro Mmarepuania, MOATOTOBKAa K | 4 VYerubii
TeJlbHBIE TKAHU, UX | cjaue SK3aMeHa orpoc,
cTpoenue, PpyHk- TECTHPO-
MU ¥ Tororpadus BaHWE,
JTMArHo-
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Ha3Banue pa3ne- . Oo0bem B dopma
Bua camocrositesibHOM padoThI
JIOB H TeM yacax KOHTPOJIsI

CTHKA
Makpo u
MHUKPO-
npemnapa-
TOB

Tema 4. Berera- npopaboTka y4eOHOro maTepuana, IMOArOTOBKa K | 4 YcrHbIi

THUBHBIE OPTaHbI clade HK3aMeHa orpoc,

BBICIIMX PACTEHUM. TECTUPO-

Ux  mopdonoru- BaHUE

YecKue M aHaTo-

MHUYECKOE CTpoe-

HUE

Tema 5. Dnemen- | mpopaboTka ydeOHOro Mmarepuania, MOATOTOBKAa K | 4 YcTHbIN

ThI (pU3HOTIOTUU claye dK3aMeHa orpoc,

pacreHui TECTUPO-
BaHUeE

Tema 6. PasmHO- | mpopaboTka ydeOHOro Mmarepuania, MOATOTOBKAa K | 4 YcTHbIN

YKEHUE pacTeHUM claye SK3aMeHa orpoc,
TECTUPO-
BaHUE,
JTMarHo-
CTHKa
MaKpo 1
MHUKPO-
npenapa-
TOB

Tema 7. OcHOBBI | ipopaboTKa ydeOHOro Marepuania, IMOATOTOBKAa K | 4 YcTHbIN

CUCTEMAaTUKH XU- | claye dK3aMeHa orpoc,

BBIX OPTaHU3MOB TECTUPO-
BaHUeE

Tema 8. Hammap- | mpopaboTka ydeOHOro marepuania, MOATOTOBKA K | 4 YcTHbIN

CTBO JI0sIIEpHbIE claye SK3aMeHa orpoc,

(IpoKapHOoTHI). TECTUPO-

[{apcTBO 1POOSH- BaHWE,

KH. JTMarHo-
CTHKa
MaKpo 1
MHUKPO-
npenapa-
TOB

Tema 9. Hamiap- | mpopaboTka ydeOHOro wmarepuania, MOATOTOBKAa K | 4 YcTHbIN

CTBO SYKapHUOTHI claye dK3aMeHa orpoc,

[MapctBO mnpOTOK- TECTUPO-

TUCTBI BaHUE,
JTMarHo-
CTHKa
MaKpo 1
MHUKPO-
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Ha3Banue pa3ne- . Oo0bem B dopma
Bua camocrositesibHOM padoThI
JIOB ¥l TEM yacax KOHTPOJIst
npenapa-
TOB
Tewma 10. IlapcTtBo | mpopaboTka ydeOHOro Mmarepuania, MOATOTOBKA K | 4 YcTHBIN
rpuOsI claye SK3aMeHa orpoc,
TECTUPO-
BaHUE,
JTMarHo-
CTHKa
MaKpo 1
MHUKPO-
npenapa-
TOB
Tema 11. IlapcTtBo | mpopaboTka ydeOHOro Marepuaia, MOATOTOBKA K | 4 YcTHbIN
pacTeHus. claye dK3aMeHa orpoc,
CnopoBsie pacte- TECTUPO-
HUS BaHUE,
JTMarHO-
CTHKa
MaKpo 1
MHUKPO-
npenapa-
TOB
Tema 12. Otaen npopaboTka ydeOHOro marepuaia, MOATOTOBKAa K | 4 VYerubii
roJIOCEMEHHBIE claye SK3aMeHa orpoc,
TECTUPO-
BaHUE,
JTMarHo-
CTHKA
MaKpo 1
MHUKPO-
npenapa-
TOB
Tewma 13. Otnen npopaboTka ydeOHOro marepuaia, MOATOTOBKAa K | 4 YcTHbIN
MOKPBITOCEMEH- claye SK3aMeHa orpoc,
HBIC, WIH [IBETKO- TECTUPO-
BbI€ PACTCHHUS BaHUE
Tema 14. Peripo- | mpopaboTka ydeOHOro maTepuania, MOArOTOBKa K | 4 YcrHbIi
JTyKTUBHBIE Opra- | cade sK3aMeHa orpoc,
HBI TOKPBITOCE- TECTUPO-
MEHHBIX: I[BETOK H BaHUE
10
Tema 15. Cucte- | mpopaboTka ydeOHOro MmaTepualna, IMOArOTOBKa K | 4 YcrHbIi
MaTHYECKHI 0030p | caaue dK3aMeHa ompoc,
CEMENCTB oTIeIa TECTUPO-
MOKPBITOCEMEH- BaHUE
HBIE.
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Ha3Banue pa3ne- . Oo0bem B dopma
Bua camocrositesibHOM padoThI
JIOB H TeM yacax KOHTPOJIsI

Knacc  aBynosb-

HbIE

Kinacec omnomomns-

HbIE

Tema 16. OcHOBBI | IpopaboTKa y4eOHOro MaTepualna, IMOArOoTOBKa K | 4 YcrHbiit

OoTaHUYEeCKOU cllaye 3K3aMeHa ompoc,

reorpaduun. Oio- TECTUPO-

pUCTHYECKAS T€0- BaHUE

rpadus

Tema 17. Dnemen- | mpopaboTka ydeOHOro Mmarepuania, MOATOTOBKAa K | 4 YcTHbIN

ThI DKOJIOTHH pac- | caadye 3K3aMeHa ompoc,

TEHUH TECTUPO-
BaHUE

Tema 18. Dnemen- | mpopaboTka ydeOHOro Mmarepuania, MOATOTOBKA K | 4 YcTHbIN

ThI T€OOOTaHUKHU claye ’K3aMeHa ormpoc,
TECTUPO-
BaHUE

HUroro

72
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11. YHEBHO-METOAUYECKOE U UTH®OPMALINOHHOE OBECIIEYEHUE
JAUCHUIIINHBI «boranuka»

a) Cniucok peKoMeH/yeMoil JIuTepaTypbl

OcHoBHas:

1. bapa6anos, E. U. boranuka / E. 1. bapa6anos, C. I'. 3aitunkoBa - Mocksa : [DOTAP-
Menma, 2013. - 592 c. - ISBN 978-5-9704-2589-3. - Tekcr : anektponHsiii / 9bC "KoH-
CYJIbTAHT cryaeHra" : [caifT]. - URL
https://www.studentlibrary. ru/book/ISBN9785970425 893.html

2. Xoxoga, E. B. boranuka : yuebnoe nmocobue mis By3oB / E. B. )Koxosa, H. B. Cxuspes-
ckasg. — 2-e u3A., ucnp. u pon. — Mocksa : U3narenscrBo Opaiir, 2020. — 221 c. —
(Beicmiee o6pazoBanme). — ISBN 978-5-534-07096-5. — Texcr : anexTponnsiii // O6pa3zo-
BatenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/452894

JlomosHUTENBHAS:
1. bapa6anos, E. 1. boranuka. PykoBoACTBO K MPaKTHYECKUM 3aHATHAM : y4eb. T0CO-
oue / mox pen. E. U. bapabanora, C. I'. 3aitunkoBoii. - Mocksa : [D0OTAP-Menua, 2018. -
304 c. : un. - 304 c. - ISBN 978-5-9704-4649-2. - Tekcrt : anextpoHHbiid // DbC "KOHcynb-

TaHT cryneHra" : [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785970446492 html
2. Kyiikosa, T. B. boranuka: anaromust 1 mopdosnorusi pacrenuil. [Ipaktukym : yueo-

Hoe mocobue misa By30B / T. B. XKyiikoBa. — 2-e¢ u3a., nepepab. u momn. — Mocksa : M3na-
tenbcTBO Opaiit, 2020. — 181 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-05343-2.

— Tekcr : omektponnbri // OOpazoBatenbHas tuiargopma HOpait [caiT]. —
URL: https://urait.ru/bcode/453994
3. Antumnosa, E. M. boranuka. ['pubonono0nbie mpotucTsl. Bomopocnu : yaeOHoe 1mo-

cobue / E. M. ArrunoBa. — Capatos : At [Tu Op Menua, 2018. — 157 c. — ISBN 978-5-
4486-0217-7. — Texcr : 27eKTpOHHBIN // DnekTpoHHO-0nOmoTeyHas cuctema [IPR BOOKS :
[catiT]. — URL: https://www.iprbookshop.ru/72798.html
4. [Tarynuna, C. K. boranuka. CuctemaTtuka pacrenuii : yueoHoe mocodue / C. K. Ils-
tyHuHa, H. M. KiitounnkoBa. — Mocksa : [Ipomereit, 2013. — 124 c. — ISBN 978-5-7042-
2473-0. — TekcT : AMeKTpoHHBIA // DnexkTpoHHO-OMONHMoreunas cuctema IPR BOOKS :
[catiT]. — URL: https://www.iprbookshop.ru/23975.html
5. daneera, E. ®. boranuka ¢ ocHoBaMu o011eit papmakorHo3uu : yueOHoe mocodue /
E. ®. ®apneesa, JI. H. Cxocbipckux. — Tromens : ['ocynapcTBeHHBbIN arpapHblii YHUBEPCUTET
Ceseproro 3aypambsa, 2020. — 174 c¢. — Tekct : dIeKTpOHHBIA // DIEKTPOHHO-
OMOIMOTEYHAS cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/107588.html

YyeoHo-MeToauuecKkas:

1. bnarosemenckas H. B. boranuka : MeToguueckue ykazaHus JJsl OpraHu3aiuu jadopa-
TOPHBIX PabOT U CaMOCTOSTENILHOM paboThl cTyieHTOB crienuansHocTh 33.05.01 dapma-
iust / H. B. brnarosemenckas; Ynl'VY, Dkon. dak. - YabsHoBek : Yal'Y, 2019. - Heomy6-
JIMKOBaHHBIN pecypc. - DneKTpoH. TekcToBbie AaH. (1 daiin : 850 Kb). - Tekcr : anek-
TpoHHBIH. - http://lib.ulsu.ru/MegaPro/Download/MObject/8079

CormnacoBaHo:
_/ 2023

JIOIDKHOCTB COTPYIHHKA HAYJHOH OHOMHOTEKH U0 TOJNUCH jaTa

Crenunanuct BegyImun /' _Maxyxkuna C. H. /
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0) IlporpammHoe o0ecnieueHune:

1. OC Microsoft Windows

2. Microsoft Office 2016

3. «Moit Oduc CrangapTHBII»

4. Statistica Basic Academicfor Windows 13

B) [IpodeccnonanbuHbIe 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI:

1. J1eKTPOHHO-0UO0/INOTEeYHbIEe CUCTEMbI:

1.1. Iucdposoii o6pazoBatensHbIil pecypc IPRsmart : 31exTpoHHO-O0MOIMOTEYHAs cHcTEMA !
caur / OOO Kommanus «Air Ilm Ap Memma». - CaparoB, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum gocrtyma: nist 3apeructpup. moiab3oBaTeneid. - TeKCT : dek-
TPOHHBIH.

1.2. O6pasoparensHas miarhpopma FOPAMT : o6paszoBaTenbHELA pecypc, aNeKTpoHHAs OHb-
muoteka : caiit / OO0 DiextponHoe m3marensctBo «FOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctyna: 1uis 3aperucTpup. mojib3oBarenei. - TeKCT : 3JeKTpOHHBIH.

1.3. baza manHbBIX «JnekTpoHHas OmOMmoTeka TexHudeckoro BY3a (ObC «KoHcymbTaHT
CTYJEHTa») : DIIEKTPOHHO-OuOmoTeunast cucreMa : cailt / OO0 «Ilonmurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctymna: 1jsi 3aperucTpup.
IOJIb30BaTesne. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpava. DJEKTpOHHAST MEIUIIMHCKas OMOIMoTeka : 0a3a MaHHBIX : CalT /
00O «BpIcmias nIKoJIa OpraHU3alMK U YIPaBICHUS 3/IpaBOOXpaHeHuEM-KOMIIIEKCHBIN MeIUIH-
CKHi KoHcanTuHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum noctyma: mis
3apPETUCTPUP. MOJIb30BATENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonpmas meguuHckass OMOIHMOTEKA : AJICKTPOHHO-OMOJIMOTEYHAsT CUCTEMaA : CauT /
00O «byxkamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma:
JUISL 3aPETUCTPUP. MOJb30BaTENEH. — TEKCT : 2JIEKTPOHHBIN.

1.6. OBC Jlansb : anekrporHO-O0ubOIHOTeYHAas cucteMa : caidT / OO0 DBC «Jlaub». — CaHKT-
[TerepOypr, [2023]. — URL: http://www.studentlibrary.ru/pages/catalogue.html https://e.lanbook.com. — Pe-
JKUM JIOCTYIIA: JUIsl 3aPETUCTPHUP. MOJIB30BATENIECH. — TEKCT : DJIEKTPOHHBIIA.

1.7. 3BC Znanium.com : 35eKTpOHHO-OuOIMOTeuHas cucrema : cailt / OO0 «3HaHUyMY. -
Mocksa, [2023]. - URL: http://www.studentlibrary.ru/pages/catalogue.html http://znanium.com . — Pexxum
JIOCTyMA : JUIsl 3apETUCTPUP. TTOJIb30BaTeNeH. - TEKCT : 3JIeKTPOHHBIM.

2. Koncyastantllitoc [DnexTpoHHBIH pecypc]: cnpaBouHas mpaBoBasi cucrema. / OO0
«Koucynprant [Tmtoc» - DnekTpoH. naH. - Mocksa : KoncynsrantlImtoc, [2023].

3. ba3bl JaHHBIX NEPUOANMYECKUX U3TAHUIL:

3.1. eLIBRARY.RU: nayunas snektponnas oubmmoreka : cait / OOO «Hayunas Dnek-
TpoHHas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : 11st aBTO-
pH3. oJib30BaTeNe. — TEKCT : ANEKTPOHHBIN

3.2. DnektponHas Oubmmoreka «M3marenpckoro aoma «I'pebennuxoB» (Grebinnikon) :
anexkTpoHHass Oumbmuoreka / OOO W] «I'pebennmkoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum mocTyma : Ui aBTOpPHU3. TOJIb30BaTENCH. —
TeKCT : AIEeKTPOHHBIN.

4. @enepanbHan rocyfapcrpeHnass nHgopmanuonHas cucrema «HanuonaabHas dJ1ek-
TPOHHasi OMOJIMOTEKA» : dJeKTpoHHas Oubnmoreka : calt / ®I'BY PI'b. — Mocksa, [2023]. —
URL:http://www.studentlibrary.ru/pages/catalogue.html https://H30.pd. — Pexxum moctyma : uist moab30Ba-
Tenel HaydHOl OnOMMoTeKkn. — TeKCT : 2JIIEKTPOHHBIH.

Dopma A Crpanuma 38 u3 41



http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com/
http://www.studentlibrary.ru/pages/catalogue.html
http://znanium.com/
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
http://www.studentlibrary.ru/pages/catalogue.html
https://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/

MuHUCTEpCTBO HAYKU U BbICIIEro oopazosanus Pd
YIbIHOBCKUU TOCYIAPCTBEHHBIN YHUBEPCUTET
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5. Ommoka! Henonycrumbiii o6bext runepechlikn.Poccuiickoe oopaszoBanue : deaepaabHBIN

noptain / yapenutenb OI'AY «OUITO». — URL: http://www.edu.ru. — TeKcT : 3IeKTpOHHBI.
6. DnexkTpoHHasi OudMoTeuHas cucrema Yal'V : Moayns «DJIEKTpOHHAsT OMOINOTEKA

ABUC Mera-ITPO / OO0 «Jlata Dxcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsI TIOJIb30BaTeNield HayqHOU OMOIMOTeKH. — TEKCT : AJIeKTPOHHBIH.
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12. MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHUE HAYYHO-
NCCIEJOBATEJBCKOU PABOTbBI

- ayIMTOPHH, OCHAIIEHHBIE JTAOOPATOPHBIMHU CTOJIAMH
- KOMITBIOTEPHI, IPUHTEPHI, CKAHHEPHI, MYTbTHMEIUHHBIC YCTAHOBKH, OBEPXE]]
- MUKPOCKOTIBI U OWHOKYJISIPHBIE JIYTTBI (OMHOKYIISIPHI)
- xuMudeckas nocyna (damku [letpu, KonObl, TPOOUPKH, CKISHKU IS PEAKTUBOB, MEPHBIC IIMIJIMH-
JIpbI, OAaHKHU JIJIS1 XpaHEHHUs CIIUPTOBOTO CHIPbs, (UIBTPOBaIbHAS Oymara)
- peaKTHUBBI
- pabouue, MpeIMETHBIC, TOKPOBHBIE CTEKJIA, CKAJIBIIEIIH, JIE3BUS, TIMHIIETHI, PETIAPOBATHHBIC UTIIBI
- TOTOBBIE MUKPOTIPETapaThl
- repOapuii
- CIIUPTOBOE CHIPbE TI0 aHATOMHUU U CUCTEMATHUKE PACTCHUN
- TaOJUIIBI TIO TEMaM 3aHITHI

AyIuTOpHH YKOMIUIEKTOBAHBI CIIEIMAIN3UPOBAHHON MeOesbio, yueOHO# TocKoi. AyanTo-
pyH TSI TIPOBEICHHUS JIGKIIUH 000pyI0BaHbI MYJIbTHMEAHUHBIM 000PYIOBAaHUEM IS TIPEIOCTABIIC-
Husl uHGOpManmu 60nbiIoi aynutopuu. I[loMereHus i cCaMOCTOATEILHOW PadOThl OCHAIICHBI
KOMITHIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUeHHS K ceTn «HTepHeT» U obecrnieueHreM
JOCTyMa K JJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTENbHON Cpelie, dIEKTPOHHO-OMOINOTEUHOM
cucTeMe.

13. CHEIMAJIBHBIE YCJIOBUSA IJISA OBYYAIOIIUXCSA C OTPAHUYEH-
HBIMUA BO3MOXHOCTAMMU 310POBbs (OB3) U UHBAJIN10OB

Ooyuatonmecs ¢ OB3 u MHBamUABI MPOXOJAT MPAKTUKY COBMECTHO C APYTMMHU O0yYaromiu-
Mucs (B y4eOHOH TpyIIie) WM HHIAUBUAYATBHO (10 JIMYHOMY 3asBIICHUIO O0YYarOIIeTrocs).

Omnpenenenne MeCT MPOXOXKACHUS IPAKTUKU [T oOydatonuxcs ¢ OB3 u nHBanMI0B ocyie-
CTBJIIETCSI C YUE€TOM COCTOSIHUS 3/I0POBbs U TPEOOBAHMM K MX JOCTYIHOCTH Ui JAHHOM KaTeropuu
oOyuatomuxcs. [Ipu onpeneneHn MeCT U yCIOBHH (C y4ETOM HO30J0TMUYECKON TPYIIIBI M TPYIIIBI
UHBAJIUIHOCTH O0Y4YaIOLIErocs) MpOX0oXkKIeHUs! Yy4eOHOW M MPOU3BOJICTBEHHOM NMPaKTHK Ul J1aH-
HOW KaTeTOpHUH JIMI YYUTHIBAIOTCS WHAMBHUIyaTbHbIE 0COOEHHOCTH OOYYaIOLINXCS, a TAKKE PEKO-
MEHJIalIM1 MEIUKO-COLIMAIbHON SKCIEPTU3bl, OTPa)KEHHbIE B UHANBUAYAJILHOM MporpaMmMe peadu-
JUTAUN, OTHOCUTEIBHO PEKOMEHI0BAaHHBIX YCIOBUN U BHJIOB TPY/AA.

[Ipu onpenenennu mMecta nmpakTUku it oOydarommxcs ¢ OB3 u maBamuaoB 0ocoboe BHUMa-
HHUE yJnensercs: 0e30MacHOCTH Tpyda M OcHameHHio (o0opynoBaHuio) pabouero mecrta. Paboune
MecTa Ha MPAKTUKY MPEeAOCTABISAIOTCS NPO(UIBHON OpraHu3anueil B COOTBETCTBUH CO CIEIYIO-
HIMMH TPEOOBAHUSMHU:
— 1 odyyawmuxcsa ¢ OB3 u nHBaIMI0B 10 3PEHMIO - CJIA00OBUIAAIMX: OCHAIICHHUE CIICIIH-
aJTpbHOTO pabovero Mecta OOIMM U MECTHBIM OCBEIIEHUEM, 00€CTICUNBAIOIITIM OSCIIPETISITCTBEHHOE
HaXOXXJCHUE YKa3aHHBIM JIMIIOM CBOETO paboyero Mecra M BHINOJIHEHHWE MHIMBUAYAIBLHOTO 3aja-
HUS; HAJIMYUE BUJCOYBEIUYUTENEH, Ty,
—  nJs odyyawmuxcsa ¢ OB3 u nHBaJIMI0B 110 3PEHMIO - CJIENbIX: OCHAIICHUE CIEMAIBLHOTO
pabouero mMecta TU(IOTEXHUYECKUMU OPHUEHTUPAMHU M YCTPOWCTBAMH, C BO3MOXHOCTBIO MCIIOJIb-
30BaHUs KPYITHOTO peibedHo-KoHTpacTHOro mpudra u mpudra bpaitns, akycTHueckuMu HaBHUTra-
IIUOHHBIMHU CPEJCTBAMHU, 00ECIIEUMBAIOIINMH OECIIPENATCTBEHHOE HAXOKACHNE YKa3aHHBIM JINIIOM
CBOEr0 pabo4yero MecTa 1 BBIIIOJHEHUE UHANBUAYAIBHOTO 33 JaHMS;
— i odyyawummxes ¢ OB3 u nHBaIUAOB MO Ciayxy - ciaadocablammx: ocHamienue (06o-
PYIIOBaHKE) CTEIHATBHOTO pabovyero MecTta 3ByKOYCHJIMBAIOINICH ammapaTypoi, TenedoHamMu s
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crabocbluaimx
= aus obyyaromuxes ¢ OB3 m MHBAJIMIOB 10 CiIyXy - IJIyXHMX: OCHAIICHHE CHEUHATBHOrO
pabotero Mecra BU3yabHBIMH WHINKATOPaMH, MPe0OPa3yOUIHMI 3BYKOBBIE CHIHATBI B CBETOBbIE,
PeyeBbIC CHTHAIIBI B TEKCTOBYIO OCTYIIYIO CTPOKY, JIIsi GECHPENSITCTBEHHOTO HAXOXKIECHHUS YKa3aH-
HBIM JIMLIOM CBOETO paboyero MecTa U BBIMOIHEHHUS HHAMBHIYaTBHOTO 3a/[aHuUs;
= s obywarommxes ¢ OB3 w unBaamaoB ¢ mapymenuwem QyHKumii OMOpHO-
ABHIaTe/ILHOTO anmapara: 00opy/oBaHue, 00ECNEeYHBAIOIICe PEATU3ANNI0 IPrOHOMHYECKHX
TNPUHLHMIIOB (MaKCUMAIBHO YI00HOE JUIS MHBAIWIA PACTIONOKEHHE IEMEHTOB, COCTABISIONINX
pabodee MeCTO); MEXaHN3MBI M YCTPOHCTBA, MO3BONISIONIME H3MEHSATh BBICOTY M HAKJIOH paboueit
TMIOBEPXHOCTH, TOJIOKEHUE CHIACHBsI pab0YEero CTyNa M0 BBICOTE W HAKIIOHY, YIOJl HAKJIOHA CITHHKH
pabod4ero cTysia; OCHalIEHHE CHEUHATBHBIM CHICHBEM, 00ECeUHBAIOIIMM KOMITEHCAINIO YCHITHS
MPY BCTaBaHWH, CTIEUHATBHBIMU MPUCTIOCOOICHUAMM JUISt YIIPABJICHHST W OOCIYXKWUBAHHS ITOrO
obopyoBaHus.
YCnioBHsi OpraHu3alni W MPOXOXKIEHHS NPAKTHKH, TIOJrOTOBKH OTYETHEIX MAaTepHAIOB, nposeje-
HUST TCKYLIETO KOHTPOJISt ¥ MTPOMEIKYTOYHOM aTTeCTALMK 110 MPAKTHKE 00ECIeYnBaOTCs B COOTBET-
CTBHH CO CIICAYIOLIUMHA TpeOOBaHHUIMH:
—  OObem, TemI, GOPMBI BBINONTHEHNS HHIMBHIYAILHOTO 3a1aHWsl HA TIEPHOJ TIPAKTHKH YCTa-
HAaBJIMBAIOTCS MHMBUIYATBHO JUIS KQX/I0T0 00yyYaromerocsi ykasaHHbIX Kateropwuii. B 3aBucumo-
CTH OT HO30JIOTHH MaKCHMaJIbHO CHHIKAIOTCS NPOTHBONOKA3aHHBIE (3PUTEIIBHBIE, 3BYKOBbIC, MbI-
IICYHBIE U IP.) Harpy3KH.
—  YueOHele u y4eOHO-METOMYECKMEe MAaTEPHANIBI 10 TIPAKTHKE NPEICTABIISIOTCS B PasIMYHBIX
opmax Tak, utoGel oOyyatommecs ¢ OB3 u WHBAIM/BI ¢ HAPYLICHHSIMH CllyXa noJsiydanu uHpop-
MALHIO BU3YAIbHO (JIOKYMEHTAIUS 10 NPAKTHKE T1e9YaTaeTcsl yBEJIUUCHHBIM PH(TOM; IPeIoCcTaB-
JIAIOTCS BHACOMATEPUANLI M HATJISIHBIC MATEpHaibl 110 COACPKAHUIO TIPAKTHKM), ¢ HAPYHIEHUSIMH
3peHAUst — ay/IMallbHO (HAaNpuMep, ¢ MCTIOJIb30BaHHEM MPOrpaMM-CHHTE3aTOPOB PEYH) HIH C TTOMO-
b0 TH(IONH(DOPMAIMOHHBIX YCTPOHCTB.
—  @opma npoBeACHUS TEKYUIEr0 KOHTPOJIS YCTIEBAEMOCTH M IPOMEKYTOUHON aTTecTalny s
obywatommxesi ¢ OB3 n MHBAIMIOB yCTAHABIMBAETCS ¢ YUETOM MHIMBHLYATbHBIX neuxodusnye-
CKMX 0CODEHHOCTEHi (YCTHO, MUCBMEHHO, NPH MOMOLIM  KOMIBIOTEpa, B (hOPME TeCTHPOBAHHMS |
T.1.). Ilpu HeoOXomumMocTH obyuatomemMycs MpeoCTaBIIseTes J0NOMHHTETBHOE BPeMs TS MTOJN0-
TOBKH OTBETA H (MITK) 3aLIMTHI OTYETA.

B ciyyae HeoOX0nMMOCTH HCTIoNb30BaHHs B y4eGHOM Mporecce YacTHIHO/MCKITIOUHTETEHO

JMCTaHIMOHHEIX 00pa30BaTEIBHBIX TEXHONOTHIA, opranusauus paboter IITIC ¢ obyyarommmucs ¢
OB3 ¥ wHBaTMJaMKM NpeyCMaTpPUBAETCS B HJIEKTPOHHOM MH(POPMAIIMOHHOH cpefie ¢ y4eTOM HX
WHIWBUIYAIIBHBIX MICUXO(PHU3HYECKHX 0COOEHHOCTEH.

PazpaboTunk npogeccop bnarosemenckas H.B.

noanice IOIBKHOCTh (OHO
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