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Jluer akTyasm3anum paboyeii nporpaMmal

PaGouas nporpamma nepecMoTpeHa, odcyxkaeHa u ogoopena ais peanuzauuu B 2020 - 2021
y4eOHOM rojy Ha 3aceanuu kadeapsl XuMuu
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PaGouasi mporpamma nepecMoTpena, o0cyxiaeHa 1 ogodpena s peanusannn B 2021 - 2022
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[Tporokomor 20 r. Ne
3as. kadeapoit H.JI. Mensnuk
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3aB. kadenpoii H.JI. Measiuuk
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[Iporokomn ot 20 r. No
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PaGouast mporpamma nepecmz)rpeua, obcyikaeHa u ogo0peHa uis peanu3auu B 2024 - 2025
yueOHOM rojly Ha 3aceiaHuu Kadeapsr XuMuu

[Tpotokom ot 20 r. No
3aB. kadenpoii H.JI. Mensuuk




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Henbto mnpenonaBaHusl AUCHUUIUIMHBI «AHATOMMS IIMILEBOTO CBHIPbS»  SIBISIETCA
(dbopMupoBaHHE y CTYJCHTOB 3HAHUH B 001aCTH TEOPHU U MPAKTUKH 3aKOHOMEPHOCTH CTPOCHUS
U (QYHKIMHA TUIIEBOTO CHIPbS, €ro 3Ha4eHus B (HOPMUPOBAHUH TMOTPEOUTENHCKUX CBOMNCTB
IIPOI0BOJILCTBEHHBIX TOBAPOB.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

JucuuminHa AHAaToOMusi IUIIEBOIO ChIPbS BXOJUT B BapHAaTUBHYIO 4acTh y4eOHOTO
IIaHa 00pa30BaTENBHOM IPOrPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIJIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

JucuunnuHa usydaercs B 1 cemectpe u Ui U3y4eHUs JaHHOW JHUCUUIUIMHBI CTY/AEHTHI
JIOJIKHBI OCHOBBIBAThCSI HA 3HAHMSIX (YMEHMSIX M BIIQJICHUH), MIOJYYEHHBIX B 00bEME MIKOJBHOMN
MIPOrpaMMBbI [0 OMOJIOTUH, TEXHOJIOTUH, Feorpapuu, XUMHUH.

TexHosorust IPUroTOBIEHUSI OJIFO U KYJIMHAPHBIX U3AEINUN

3HaHus (YMEHMs, BJIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

TexHonorust IpUroTOBIEHUSI OJIFO U KYJIMHAPHBIX U31eINUN

Wnentuduxarms u Ganscudukanms HoTpeOUTETHCKUX TOBAPOB

Opranu3zanys TeXHOJIOTHYECKOTO Mpoliecca MPOU3BOICTBA KYJIMHAPHON U KOHAUTEPCKOM
MPOIYKIINU

TexXHOIOTHsI MyYHBIX KOHIUTEPCKUX U31E€TUN

ToBapoBeeHUe U SKCIEPTU3A TPOAOBOIBCTBEHHBIX TOBAPOB

OCHOBBI IUIIEBBIX TPOU3BOJICTB

Texnonoruueckue 100aBKU U yJIyUIIUTENN Ul MPOU3BOJCTBA MPOLYKTOB IMUTAHUS U3
PaCTUTEIBLHOTO CBHIPBS

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynpTaTe OCBOEHUS AUCUUIUIMHBI (MOAYJS) «AHATOMHUS MHUILEBOTO CHIPHS»
oOyuarouuiics 1okeH 001a1aTh CASAYIOIMMI KOMIETECHITUSIMHU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
JJIEMEHT
KOMITIETEHITNH

IIK-5 ¢cnoco0HOCTHIO HCMOJIB30BATH B MPAKTHYECKO eI TeJIbHOCTH CIEeIHAJTU3HPOBAHHbIE
3HAHUS (YHIAMEHTAJbHBIX pa3iejioB (PU3HMKH, XHUMHUH, OHMOXMMHH, MATeMATHKH sl
OCBOEHHS Ppuzngecknx, XHMHYECKHX, OHOXMMHYECKHX, OMOTEXHOJIOTHYECKHX,
MHUKPOOHOJIOTHYeCKHX, TeMI0GU3HIeCKHX MPOLECCOB, MPOUCXOASIINX MPH MPOU3BOJACTBE
NPOAYKTOB NUTAHUS U3 PACTUTEIBHOIO CHIPbHS

3HaTh - OCHOBBI BHEITHETO W BHYTPEHHETO CTPOCHHS OPraHOB MUILEBLIX PACTEHUN
U CEeNbCKOXO3SMCTBEHHBIX KUBOTHBIX, UX TKaHEH U KJIETOK;

- UCIIOJIb30BaHUE OPraHOB PACTEHUU U AKUBOTHBIX B KAUE€CTBE ChIPhS JIA
MUIIEBON MPOMBIILICHHOCTH.

- axTopsl, hopMUpYIOIIHE TOTPEOUTETHCKUE CBOWCTBA MUIIEBOTO CHIPHS;




YMmeTn

- OPUEHTUPOBATHCS B Tomiorpaduu obaacTeld Tena pa3IMIHbIX )KUBOTHBIX U
OpraHOB PaCTCHMUI;

- IPpOBOAUTH I/II[CHTI/I(i)I/IKaI_[I/IIO H OIICHKY Ka4CCTBa NMHUIICBOI'0 ChIPbA U
BBIpaGaTHBaeMHX M3 HCT'O0 NPOJOBOJILCTBCHHBIX TOBAPOB,

- HATH U3MEHEHNS HECBONCTBEHHBIE CBIPBIO U OIIPECACIIUTD
(banbcupuKamio MPOIYKTa, a TAKXKE MPOBECTH KAYECTBEHHYIO KCIIEPTU3Y
TOBApa;

- UCIIOJIB30BaTh MI/IKpOCKOHI/I‘IeCKI/Iﬁ METO4 UCCIICAO0OBaHUA
IMPOAOBOJILCTBCHHBIX TOBAPOB, OCHOBAHHBIM Ha 3HAHUH UX aHaTOMMUH,

- IIPpaBHUJIbHO OLUCHUTH U CIIPOTHO3HUPOBATH CTOMKOCTh ChIpbA ITPHU XPAaHCHUH.

Bnazets

- HaBbIKAaMH HCCJIEIOBAHUSI MUILIEBOTO ChIPhs, OCHOBAHHBIX HA 3HAHUU UX
aHATOMUH,

- HaBbIKAMHU OIPEJEIEHUS ONTUMAIbHBIX YCIOBHI TPAHCIOPTUPOBAHUS U
XpaHEHUs MUIIEBOTO ChIPbsi, OCHOBAHHBIMH Ha 3HAHUHU UX AaHATOMUHU.




4. CTpyKTypa, 00b€M U coep:KaHue I CIUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 12,9 akaj. 4acos:
— aynutopHas — 10 aka. 9acos;

— BHeayuTopHas — 2,9 akaj. 9acoB

— camocTosTenbpHas pabota — 122,4 akaj. 4acos;
— IMOATOTOBKA K dK3aMeHy — 8,7 akaj. gaca
dopma aTTecTaluy - SK3aMEH

Pasnen/ tema
JACLIMIIIINHBI

Kypc

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

n1a0.
3aH.

Jlek.
3aH.

HPaKT.

CamocTosiTenpHast
paboTa cryaeHTa

Bug
CaMOCTOSITEIILHOM
paboThI

dopma TEeKyILEro
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXKYTOYHOMN
aTTeCTaLluU

Kon
KOMIIETEHIIUH

1. Tema 1.

1.1 Bsenenue.
TeITH u 3a1auu
JUCLMIUIMHEL, €€ poilb B
MOJIrOTOBKE OakaiaBpa

IIpenmer,

Brinonnenue
paboTEhI MO TeMe:
«MHoroobpazue

TIHIIEBOTO CHIPhS»;

CamocTosTenbHOe

U3y4YCHUE YYeOHOM

Y HAyIHOH
JIUTEPaTyphl.
Pa6ora ¢

3NEKTPOHHBIMU
OoubimorexkamMu

IpoBepka paboTHI

IK-5

HUroro no pazneny

2. Tema 2.

2.1 Kierku pacreHuid u
JKHBOTHBIX: CTpOCHHE,
CXOACTBA H  pa3JUYs,
pa3Ho00pa3ue 1 3HAYCHHE.

20

Brimonnenue
MPAaKTUYECKUX
pabor:

- «Ctpoenue
paCTUTENBHON U
JKUBOTHOM
KIIETOKY;

- «OcobeHHocTn
MOP(OIOrHIecKO
TO CTPOCHHUS STHIIA
JIOMaIHER
IITHIIED).
CamMocTosTeNbHOE
U3yUYCHUE YUCOHOM
Y HAyIHOH
JIUTEPATYPHI.
Pabora ¢
3JIEKTPOHHBIMH
OMOJIMOTEKAMH.

[IpoBepka
BBITIOTHEHHBIX
pabor
TectupoBanne Nel

IK-5

Hroro no pazzpeny

20

3. Tema 3.




3.1 Crtpoenue u
Kknaccupukanus — TKaHed
pPaCTeHU M KHUBOTHBIX, UX
HCIIOIb30BAHUE B
MAIEBON
MIPOMBIIIIICHHOCTH

20

Brinonnenune
paboT o Temam:
- «OcobeHHoctH
CTPOCHHUSI TKAaHEH

pacTeHHi»;

- «OcobeHHocTH
CTPOEHHUSI TKAaHEH
SKUBOTHBIX».
CamocrosiTennsHOe
u3ydyeHue yueOHoi
U Hay4HOH
JUTEPATYPBHI.
PaGora ¢
AJIEKTPOHHBIMHU
Ooubimorexkamu

IIposepka
BBITIOJTHEHHBIX
pabot
Tectuposanue 2

I1K-5

Wroro no pazneny

20

4, Tema 4.

4.1 BereraruBnabie u
TeHEepaTUBHbBIC OpTraHbI
pacreHuit u Hux
HCIIOIb30BaHKE B
MHIICBON
MIPOMBIIIJICHHOCTH

40

TloaroroBka k

BBITTOJTHEHUTO

MPAKTHISCKUX
pabor:

- «Ctpoenue u
MHOroo0pasue
MOI3EMHBIX
OpraHoBY;

- «OcobeHHoctu
CTPOCHUS JICTA U
ux
MHOroo0pasuey,
CamocrosiTensHOe
u3y4eHue u
BBITIOJTHEHUE padoT
IO CIEIYIOIIIM
TeMaMm:

- «OcobeHHoctu
CTPOCHUS LIBETKA U
COLIBETHH, UX
MHOroo0pasuey,
- «OcobeHHoctu
CTPOCHUS IIIOJI0B
U UX
MHOroo0pasuey,
CamocTosiTensHoe
U3y4YCHUE YUCOHOM
Y HAyIHOH
JIUTEPaTypEIL.
Pabora ¢
3NEKTPOHHBIMU
OoubIMoTeKamMu

TectupoBanue Ne3
Jomarinsis pabora
Nel
[IpoBepxka
BBITIOTHEHHBIX
pabor

IK-5

HUroro no pazneny

40

5. Tema 5




5.1 CtpoeHue KUBOTHBIX U

nux HCITIOJIB30BAHHEC

MHIICBON
MIPOMBIIIJICHHOCTH

B

35,4

Iloxrorosxka k

BBIIIOJIHEHUIO

MPaKTUIECKON
padoTHL:

- «MHoroobpasue
JKUBOTHOI'O
CBIPbS»
[loaroroska k
BBITIOTHEHUIO
71a00paTOPHBIX
pabort:

- «M3y4yenue
CTPOCHUS U
3HaUYEHHE PBIOY,
- «HM3y4yenue
CTPOCHUS U
3Ha4YEHHE NITUIDY,
CamocrosTenbHOe
U3y4eHHe U
BBITIOJIHEHUE padoT
IO CIEYIOIUM
TeMaMm:
«H3yuenue
CTPOCHUS U
3Ha4YEHHE
MPOCTEHIINX»;

- «M3ydenue
CTPOCHUS U
3Ha4YEHHE
KUILEYHOIOIOCTH
BIX»,

- «I3ydenue
CTPOCHUS U
3HA4YEHUE YepBei,
- «M3yuenue
CTPOCHUS U
3Ha4YEHHE
MOJIITFOCKOB),

- «M3yuenue
CTPOCHUS U
3HAUYCHHE
PaKooOpa3HBIX»,
- «M3yuenue
CTPOCHUS U
3HaYEHHE
MaykooOpa3HbIX»,
- «M3yuenue
CTPOCHUS U
3HaYEHHE
HACEKOMBIX»,

- «M3yuenune
CTPOCHUS U
3HAYEHHE
3€MHOBOJHBIXY,
- «M3yuenue
CTPOEHUS U
3HAYEHHE
MPECMBIKAIOIIUXC
D,

- «M3yuenue
CTPOEHUS U
3HaYEHHE MITHID,
- «M3y4yenue
CTPOEHUS U
3HaUYCHHE
MIIEKOTTHTAFOTIIIX
»,

CaMOoCTOsTEIbHOE

TectupoBanue Ned
Jomarinsis pabora
Ne2
[IpoBepka
BBITIOTHEHHBIX
pabor

IK-5




Hroro no paszgeny

354

HWroro 3a cemectp

122,4

OK3aMCH

Hroro o JUCHUITIINHE

122,4

OK3aMCH

I1K-5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nporuecce npenogaBaHus TMCHUIUIMHBIL «AHATOMUS MUILEBOTO ChIPbs» MPUMEHSIOTCS
TpaJULMOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

Jlekuuu MPOXOJAT Kak B TPATUIMOHHON (opme, Tak U B (hopMax BBOJHOU JICKIUH U
npoOseMHBIX JIeKIuid. Ha BBOAHBIX JIEKIUSX MPOUCXOJUT 3HAKOMCTBO OOy4aromuxcs ¢
Ha3HAYEHUEM U 3a7jayaMu Kypca, €ro poJibl0 U MECTOM B CUCTEME y4eOHBIX TUCIUIUIMH U B
CUCTEMeE MOAr0TOBKMU OakanaBpa. Teopernueckuii Mareprai Ha IPOOJIEMHBIX JIEKIUAX SIBISIETCS
pe3yabTaTOM YCBOCHHUS MOJYYeHHOW HH(OpPMAIMK TMOCPEICTBOM ITOCTAHOBKH IPOOIEMHOTO
BOIIPOCA U IOUCKA ITYTEH €ro perieHus.

JIeKMOHHBIN MaTepual 3aKperIsieTcs B X0/1€ JIa0OpaTOPHBIX U MPaKTUUYECKUX padoT, Ha
KOTOPBIX BBINOJHSIOTCS TPYNIOBbIE M WHAWBHAYaJIbHbIE 3a/laHusl MO IpoiiaeHHol TeMe. [lpu
MIPOBEJICHUU J1a0OPAaTOPHBIX M NPAKTHUECKUX pPAOOT HCMOIB3YEeTCS METOJ KOHTEKCTHOTO
oOyueHusi, KOTOpPBII IMO3BOJISIET YCBOMUTh MAaTepHall IYTEM BBISBICHHUS CBS3€H Mexay
KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHUEM.

CamocrositensHas paboTa CTUMYIUPYET OOYYArONIUXCS B TMPOIECCE BBIMOTHEHUS
3aJlaHuil Ha JTA0OpaTOPHBIX M NPAKTHMUECKUX 3aHATHUSAX, MPHU IMOATOTOBKE K KOJIJIOKBHYMaM,
TECTUPOBAHHUIO U UTOTOBON aTTECTAIIUH.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCs
[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA /I POBeAeHU NPOMEKYTOUYHOH aTTecCTAlMH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHue AU CIUTIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Mopdostorust MSICOIPOMBIIIIJICHHBIX )KHBOTHBIX (aHATOMUS M THCTOJIOTHS) | yueOHUK /
M.B. Cunoposa, B.II. [Tanos, A.D. Cemaxk [u ap.] ; mog obmur. pea. M.B. CunopoBoii. — Mockaa :
NHD®PA-M, 2018. — 307 c¢. — (Beicmee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/24497. - ISBN 978-5-16-012309-7. - Tekcr : anekrponnsiit. - URL:
https://znanium.com/read?id=300731 (mara obpamenus: 24.09.2020). — Pexxum mocryma: 1o
TIOJIITUCKE.

2. 'ynenkoBa, M. A. Anaromus pacrenuii. Yacts 1. Kinetka. Tkanu: Yue6Hoe mocodue /
I'ynenkoBa M.A., Bukropos B.II. - Mocksa :MIII'Y, 2015. - 120 c. ISBN 978-5-4263-0239-6. -
Tekcr : osmektponnsii. - URL: https://znanium.com/read?id=32210 (mara oOpaiueHus:
24.09.2020). — PesxuM I0CTVIIA: O TTOAIUCKE.

0) JlonmoJiHUTEIbHAS JIUTEPATYpA:

1. Buosiorus : y4eOHHUK U TPAKTUKYM UTs PHKIaaHOro Oakanaspuara / B. H. Speirus [n
ap.] ; mox penakmueit B. H. Speiruna. — 2-e uzn. — Mocksa : M3natenscTBo HOpaiit, 2019, —
378 c. — (bakanasp. Ilpuxiagnoii kypc). — ISBN 978-5-534-07129-0. — TekcT : 2neKTpOHHBII
/I OBC HOpaiir [caiit]. — URL: https://www.biblio-online.ru/viewer/biologiya-431740#page/1
(mata ooparenus: 24.09.2020).

2. boeB, B. M. AHatoMus H THCTOJOTHS CCIbCKOXO3SHCTBEHHBIX >KHBOTHBIX:
[Tpaktukym: Yue6Hoe mocobue/B.M.boes, B.H.ITucmenckas, 2-e u3z., nopad. u gomn - Mocksa :
HUI]I UH®PA-M, 2015. - 330 c. (BO: bakanaspuat) ISBN 978-5-16-009779-4. -

Tekcr : anexTponHsIit. - URL: https://znanium.com/read?id=231366 (nara



https://znanium.com/read?id=300731
https://znanium.com/read?id=32210
https://www.biblio-online.ru/viewer/biologiya-431740#page/1
https://znanium.com/read?id=231366

obpamienus: 24.09.2020). — Pesxum 1ocTyIa: 1Mo MOIHCKeE.

3. I'menoB, A. A. Dkcrneptusa peid ceBepHbIX BHIOB. KadecTBo M 6€30MacHOCTS :
yueOHuk / A. A. I'nenos, O. A. PszanoBa, B. M. [To3usikoBckwii ; o o6mieit penakiueii B. M.
[To3uskoBckoro. — Cankrt-IlerepOypr : Jlanb, 2018. — 436 ¢. — ISBN 978-5-8114-3242-4.
— Teker : oanextponnsid // JlaHb : 31IeKTpOHHO-OMONHMOTEe4YHas cucrema. — URL:
https://e.lanbook.com/reader/book/110905/#1 (nata oOpamenus: 24.09.2020). — Pexum
JOCTYyHA: IJIsl aBTOPHU3. TTOJIb30BATEIEH.

4. Simckux, U. E. Anaromus u MmopdoJiorust pacteHuii: JlabopaTopHblit mpakTukym /
Smckux NL.E., ®unmumnmosa W.I1. - KpacHosp.:CDY, 2016. - 90 c.: ISBN 978-5-7638-3409-3. -
Tekcr : anmextponnsii. - URL: https://znanium.com/read?id=328419 (mata oOpateHus:
24.09.2020). — Pesxum J0CTyMA: MO MOITUCKE.

5. Bectmmk  AIIK  CraBpomombs. -  ISSN:  2222-9345. -  URL:
https://e.lanbook.com/journal/2181#journal_name (mara obpamenus: 24.09.2020). — Tekcr :
AJIEKTPOHHBIH.

6. Foods and Raw Materials. - ISSN: 2308-4057. - URL:

https://e.lanbook.com/journal/2942#journal_name (mara obpamenus: 24.09.2020). — Tekcr :
JJEKTPOHHBIH.

7. CranmapTtsl 1 kauecTBO. - ISSN: 0038-9692. - TekcT : HEMOCPEICTBEHHBIH.

8. MUsectmst By3oB. [lumieBast Ttexnosormsi. - ISSN: 0579-3009. - Tekcr
HEIOCPEACTBEHHBIM.

9. INumeBas mpoMbMUICHHOCTD. - ISSN: 0235-2486. - Tekct : HemocpeACTBEHHBIH.

B) MeToauyecKkue yKazaHus:

1. Meroauueckue yka3zaHusl MO BBIMOJTHEHUIO MPAKTUYECKUX PaOOT MpeACTaBIEHBI B
MPUIJIOKEHNUHU 3 K pabouell mporpamMme TUCIUTUTAHBI.

2. Meroaudeckue yka3zaHUs 1O BBITIOJIHEHHIO JIAOOPATOPHBIX pabOT MPEACTaBICHBI B
MpHIoKeHUH 4 K paboueil mporpamme JUCIUILIAHBIL.

r) [Iporpammuoe odecnneuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenoranue I[10 Ne norosopa CpoK AeHCTBUS JUIICH3UU
MS Windows 7
Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB000THO pacnpoctpansemoe [10 0eCcCPOYHO
MS Office 2007 Ne 135 o1 17.09.2007 6eccpovHO
FAR Manager cB000HO pacnpocTpansemoe [10 06eccpoyHO

IIpodeccuonaibubie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca Ccpuika

OnexkTpoHHass 0a3a mnepuoAMyYecKHX u3gaHui East
View Information Services, OO0 «MBUC»
HannonaneHas MH(POPMAIMOHHO-aHATUTHYECKas URL:
cucreMa —  Poccuiickuii  MHAEKC ~ HAay4HOIO '
uutuposanus (PUHIL)
IMouckoBass cucrema Axamgemusi Google (Google
Scholar)

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru/



https://e.lanbook.com/reader/book/110905/#1
https://znanium.com/read?id=328419
https://e.lanbook.com/journal/2181#journal_name
https://e.lanbook.com/journal/2942#journal_name
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

9 MaTtepuajbHO-TEXHHUYECKOE o0ecrieyeHne TUCHUTLTHHBI (MOTYJIs1)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

VY4eOHble ayAWTOpPUM JUIS MPOBEICHUS 3aHATHH JEKIMOHHOTO Tumna, OcHalieHue
ayauropun: MynbTUMEIMIHBIE CPEACTBA XpaHEHUs, Mepelaud U MpPEeACTaBICHUs y4eOHOU
uHpOpMAIUH

VYyeOHble ayIUTOPUU JIsi TIPOBEACHHS JIA0OPATOPHBIX paboT: JabopaTopHOE
000pyI0BaHNE, XUMUYECKas U MEpHAs MOCY/1a, XAMUYECKHE PEAKTUBBI U MaTEPUAIIbI.

VYueOHass ayauTopusi Ui TIPOBENEHHS NPAKTUYECKUX padOT: MYIbTUMEIUIHBIC
CpeACTBa XpaHEHHUS, TIepelauu U MPEICTaBICHUS yIeOHOH HH(POpMAIIHH.

VYdeOHble ayAUTOPUH IS TPYIIIOBBIX U UHAWBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIETO
KOHTPOJISL ¥ IPOMEXYTOYHOH arrectanuu, OcHanienne ayautopun: Jlocka, 3akoHOAaTeNbHas,
HOpMAaTHBHAS U TeXHUYecKas jokymeHTanus, ®OCsI, yaeOHO-MeToAnYecKast TOKyMEHTAIUs

[Tomerienus st caMOCTOSTENIbHOM paboThl oOyuaromuxcst, OCHallleHUuEe ayIuTOPUU:
[MepconanpHbie KOMIBIOTEPHI ¢ TakeToM MS Office, Beixogom B MHTepHET U ¢ AOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomemenne nnasi XpaHeHHS U TOPOPHIAKTHYECKOTO OOCITYKUBaHHUS Yy4eOHOTO
obopynoBanus, OcnHamenne ayautopun: CTeUTaXu Ui XpaHEHUS YYeOHO-HATrJISIHBIX
nocoduil M y4eOHO-METOOMYECKOW JOKyMeHTauuu. HWHCTpyMeHThl JAis peMOoHTa
71a60paTOpPHOTrO 000PYIOBAHUS



[Ipunoxenue 1

6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4ar0IMXCs

[Mo pucummuHe «AHATOMHS TIHMIICBOIO CBHIPhS» MPEAYCMOTPEHA AayAWTOpHAs |
BHEAYJAUTOPHAs CAMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AymuTopHass caMocTosITeTIbHAass paboTa OOYJaromUXCs IPENnoJiaraeT BBIMOJHEHHE
n1a00paTOPHBIX PadOT, clladya KOJJIOKBHYMOB U TECTA.

BreaynuropHass camocrtosTenbHas paboTa OOydyalOmIMXCS OCYHIECTBISIETCS B BHUJC
M3YUYEHHSI TUTEPATYPHI 10 COOTBETCTBYIOIIEMY Pa3/ieily ¢ MpopadOTKOI MaTepuania.

Y4eOHO-MEeTOIMUECKUE MaTePUAITBI JIJIsI CAMOCTOSITEIbHOM PabOThI 00YHAIOIINXCS U3 YUCIa
HWHBAJIMJAOB U JIMI C OTPAHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA MPCAOCTABIAIOTCA B q)opMax,
AaalITUPOBAHHBIX K OTPaHUYCHHUAM UX 3I0POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ B II€YaTHOM BHJIC 1
B (hopMe IEKTPOHHOTO JJOKYMEHTA.

IlepeyeHnb MpakTHYECKUX PadoOT:

«MHoTr000pa3ue NUILIEBOTO ChIPhS».

«CTpoeHHe pacTUTETHLHOMN U )KUBOTHON KIIETOK»

«OCcO0EHHOCTH CTPOCHUS TKAHEH PACTCHHIN;

«OCco0EeHHOCTH CTPOCHUS TKAaHEH YKUBOTHBIX)

«CtpoeHue 1 MHOT0ooOpas3ue Mo I3eMHBIX OPTaHOBY;

«Ctpoenue crebmns. BumonzmMeHeHHbIE TOOETHY,

«OCco0EHHOCTH CTPOCHHUS JINCTA U UX MHOTO00pa3uey,
«OCco0EHHOCTH CTPOCHHUS IIBETKA U COI[BETUI, ©X MHOTO0Opa3ney,
«OCco0EeHHOCTH CTPOCHHUS TUIO0B U UX MHOTOOOpasuey,

IlepeyeHnb J1abOpPaTOPHBIX PAadOT ISl CAMOCTOSITEILHOTO BbITIOJTHEHUSI:
«3yueHne cTpoeHUsI U 3HaYCHHE KUILIEYHOOJIOCTHBIXY,
«M3yueHue CTpoeHUs U 3HAYEHUE YEPBEII»,

«3yueHne cTpoeHus ¥ 3HaYCHHE MOJUIIOCKOB,
«3yueHne cTpoeHUs U 3HAYCHHE PAKOOOPa3HBIXY,
«M3yuyeHne cTpoeHUs U 3HAYCHHE M1ayKOOOPa3HbIX»,
«3yueHne cTpoeHUS U 3HAYCHHE HACEKOMBIX),
«3yueHne cTpoeHUsl U 3HaAYCHHUE PHIO»,

«3yueHne cTpoeHUs U 3HaYCHHE 36MHOBOAHBIXY,
«3yueHne cTpoeHUs U 3HAYCHHE MPECMBIKAIOIINXC 51,
«3yueHne cTpoeHUsI U 3HAYCHHE MTUID,

-«M3ydyeHne cTpoeHus U 3HAUCHHUE MIIEKOTIUTAIOLIHNX .

IIpumepHoe TectupoBanue Nel Ha Temy «MHoOroodpasue NUIIEBOro0 ChIPpbs):
1. OcHoBHYIO MacCy pacTUTEIbHBIX Macell AJ0OBIBAIOT U3 ..

A) cemsH

b) monoB

B) nuctoeB

I') kopHeit

2. 3anacHble O6eJKu Hanbosee 4acTo BCTPEYAIOTC B ...
A) 3epHe

b) xopue

B) nucteax

I') crebne

3. Bricokoe coaepxaHre HACHIIIEHHBIX JKUPOB XapAKTEPHO IS ChIPbHA ...
A) ’KMBOTHOTO MPOUCXOKICHUS
b) pacTuTensHOr0 MPOUCXOXKICHUS



IIpumepnoe TectupoBanue Ne2 Ha Temy «KileTku pacTeHHii U *KUBOTHBIX»:
1. Hayka, usy4aroast KJIETKY Ha3bIBaeTCs

1). ®usnonorueit

2). AHatomuei

3). Huronorueit

4). DMOpHoIOTHEH

2. Kakoil yueHsli yBUE KIETKY C TOMOIIBIO CBOETO MUKPOCKOMa?
)M. Ulneiinen
2). P.T'yx
3)T. llIBanu
4). P. Bupxos

3. DnemeHTapHast OMOJIOTHYECKAsE CUCTEMA, CITIOCOOHAsI K CAaMOOOHOBIICHHIO, - 3TO
1). KneTounslii neHTp

2). [MokoxkHast )KUPOBast KIIETYATKA

3). MpIiedyHoe BOJIOKHO Cep/ia

4). TlpoBopsiiiasi TKaHb PACTCHUS

4. K npokaproTam OTHOCSITCS
1). Dnones

2). Kumevnas manouka

2) HlamMmnuHBOH

4). Uady3opus-tydenpka

5. OCHOBHBIM CBOMCTBOM IIJIa3MAaTUUECKOM MEMOpaHBI SIBISETCS
1). ITonHas MpOHUIIAEMOCTH

2). 3buparenpHasi MPOHUIIAEMOCTD

3). I[onHast HEMPOHUIIAEMOCTh

4). V30uparenbHas MoIyImpOHUIIAEMOCTh

6. BHyTpeHHss TOMyXKHIKas cpenia KISTKH - 3TO
1). Hykneoruiazma

2). llutockener

3). Bakyons

4). llurorasma

7. B pubocomax B OTJIHYHE OT JIM30COM ITPOUCXOUT
1). CunTe3 yrieBooB

2). OxucneHre HyKIeHHOBBIX KHCIOT

2) Cunres OenkoB

4). CuHTe3 NTUMHUI0B U YTIIEBOJAOB

8. ['MaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SijIpa SIBIISETCSI
1). XpoMocombI

2). S npeiku

3). Pubocompsl

4). Hykneoruazma

9. MHUTOXOHIpPUU B KJIETKE BBIOJHAIOT (PYHKIIHIO
1). OkucneHust OpraHnYeCKUX BELIECTB JJO HEOPraHMYECKUX
2). XpaHeHus U Tepeiaur HacleICTBEHHON nH(opMmaliu



3). Tpancnopra OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB
4). O6pa3oBaHUs OPraHNYECKUX BEIIECTB U3 HEOPraHMYECKUX C HCIIOJIb30BAHUEM CBETa
10. OTiinune XKMBOTHOM KJIETKU OT PACTUTENBHOM 3aKII0YaeTCs B

1)Hanu4aue kineToyHoMi 000I0UYKH U3 EIUTFOJIO3EI

2)Hanuuue B nuToIIa3Me KJI€TOYHOTO LIEHTPa

3)Hanuuue nactua

4)Hanuuue BakyoJiel, 3al10JIHEHHBIX KIETOYHBIM COKOM

IIpumepHoe TectTupoBanune Ne3 Ha Temy « TkaHu pacTeHMI ¥ KUBOTHBIX»:
1. Onopy opranam pacteHus IPUAAET TKaHb

1) ocHOBHas

2) mpoBoAsIIast

3) MexaHuvecKas

4) oOpa3oBarenbpHas

2. Bona u pacTBOpEéHHBIE B HElf MHHEPAJIbHBIE BENIECTBA TIEPEABUTAIOTCS B PACTEHUH IO TKAHH

1) moxpoBHOI1

2) mpoBOASIICH

3) MexaHU4YeCKOU

4) oOpa3oBaTeabHOM

3. O6pa30BaHI/Ie MUTATCJIbHBIX BEIICCTB B PACTCHUHN IIPOUCXOIHNT B KIIE€TKaX TKaHU

1) mokpoBHO#

2) mpoBOASIIICH
3) MexaHUYEeCKOU
4) oCHOBHOM

4, HOBerHOCTB TEJIa )KUBOTHEIX IIOKPBIBACT TKaHb

1) HepBHas

2) MblIIeYHas

3) snuTenuanbHas
4) coeIMHUTEIIbHAS

5. Koctu ckesera B OPraHnu3Me )KUBOTHBIX 06pa3yeT TKaHb

1) HepBHas

2) MbIIIeYHAas

3) snuTenuanbHas
4) coenuHUTENbHAS

6. [TpoBeneHue BO30OYXICHHS B OpPraHU3Me KHMBOTHOTO TIPOUCXOTUT B KIIETKaX TKaHU
1) HepBHOIA

2) MBIIIEYHOU

3) snuTenuaIbHOM

4) coeTMHUTEIBLHOM

7. Ob6pa3zoBarenbHas TKaHb KOPHS pacTeHUs, N300pakEHHAs Ha PUCYHKe, 00ecrieynBaeT



1) onopy oprasos

2) nuTaHUE pPacTEHUS

3) nepeaBUKEHUE BEILIECTB
4) pocT pacTeHust

8. HepBHbIe KIeTKH, N300paKEHHBIE HA PUCYHKE, SBIISIOTCSI COCTABHOM YaCThIO OpraHu3Ma

1) rpuba

2) baktepun
3) pacTeHus
4) 5KUBOTHOTO

9. BepHbl 11 ciienyromue yrBepKacHus?

A. TIokpoBHBI€ KJIETKU SIUTENNATbHON TKAaHH KUBOTHOTO IJIOTHO MPUJIETalOT APYT K APYTY.
b. I'magkue MBIIIIBI )KUBOTHOTO MPECTABIIAIOT COO0M COSMHUTENBHYIO TKAHb.

1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a CyXaeHuUs
4) HeBepHBI 00a CyXIeHUS

10. BriGepute Tpu BEpHBIX YTBEPKICHHUS.
[ToxpoBHBIC TKAHH PACTCHHS YYaCTBYIOT B

1) 3amuTe OpraHoB OT MOBPEXKACHUN

2) ucmapeHuu BOJIbI

3) TpaHCTIOPTE OPraHUYECKUX BEIIECTB MO CTEOIIO

4) 06pa3oBaHUU OPTaHUYECKUX BEIIECTB

5) mpoBeeHIH MUHEPAIIbHBIX BEIIECTB BHYTPH JIHCTHEB
6) razoo0MeHe MeX Iy pacTeHHEM U OKpYXKarollel cpeaoi

IIpumepnoe TectupoBanue Ned Ha Temy «BereraTuBHBIC W T'eHepaTHBHbIC OPraHbI
pacTeHuin:
1. KynbTypHble pacTeHUS:
A)pasBuBarorcst 6€3 IOMOIIY YEJIOBEKA



b)BbIpaiuBaoTcs 4eI0BEKOM
B)paccenstorcs 6€3 momMomu 4eaoBeka
I')BBIBEICHBI YEIOBEKOM

J1) Bce OTBETHI BEpHBI

2.11moa MauHbBI Ha3bIBACTCS
A) KoCTsIHKa
b) MHOTOKOCTSIHKA
B) 3epHoBKa

J1) srona

3.K BereratMBHBIM OpraHaM OTHOCSITCS:
A)KopeHb
Bb)cems
B)ugeroxk
IMNmon
J1)Bce OTBETHI BEPHBI

4.Cems cocTOMT:
A)U3 KOXKYpBI U dHJI0CTIEpMA
b)3apoapiia u sanocnepma
B) u3 koxypbl, 3apojibplilia U 3HI0CTIEpMa
I') HeT mpaBUIIBHOTO OTBETA
J1) BCce OTBETHI BEPHBI

5.CeMeHa OJIHOJIONBHBIX, KaK U JBYAOJbHBIX PACTEHUM, COEPIKAT:
A)oaHY CEMSIONIO
b)nBe cemsinonu
B)3apoapim
I') a,6
M) 6,8

6. Ctebenb pacTeHUS BBITIOIHSET CICAYIOIIHIE (QYHKITUN:
A) 3amacaet nmuTaTeIbHbBIC BEIIECTBA
B) BBIHOCHT JIUCTBSI K CBETY
B) coenuHsieT KOPEHb U JIUCThS
I') Bce 0TBETHI BEpHBI
J1) HeT PaBHIILHOTO OTBETA

7. Crebenb, 00BHBAIOIINIICS BOKPYT OMOPHI, HA3bIBAETCS:
A) BpIOIIHMICS
b) nernsrommiics
B) nonzyumii
I') mpsmocTostunit

) a,B

8. KopeHs, pactymuit oT cTebms WK JIUCTA, HA3bIBACTCS:
A) OOKOBBIM
b) npunatounsim
B) rnaBHBIM
I') 3apoibimieBEIM

1) a,B



9. KopHu HapacTaror:
A) ocHOBaHHEM
b) cpenneit yacteio
B) Bepxymkoii
I') KOpHEBBIM YEXJIIMKOM
J1) Bce OTBETHI BEPHBI

10. MoukoBaTasi KOpHEBasi CUCTEMa XapaKTEPU3yeTCs:
A)HEBBIPA)KEHHOCTHIO TJIABHOTO KOPHS
b) HanMuuem HECKOJBbKUX IJIaBHBIX KOPHEH
B) xopo11o pa3BUTEIMU IPUAATOUHBIMU U OOKOBBIMU KOPHSAMU
I') HeBbIPaXXEHHOCTHIO IJIABHOTO KOPHS U XOPOIIO Pa3BUTHIMU MPUIATOYHBIMHU KOPHSIMU

) B,r

11. Yto u3 nepeyncieHHoro OTHOCUTCS K KOpHer1o1amM?
A) Penuc
b) barar
B) Tonnunam6Gyp
I') Ceekna
) Cennaepeii
E) Typnenc
X) Kaprodennb

12. K nmucTOBBIM OBOIIIAM OTHOCAT
A) Iletpymika
b) Ykpon
B) llInunar
I') Basunuk

13. Uto u3 nepeyucieHHoro He SBIISeTCsS BUJOU3MEHEHUEM cTebs?
A) Kinybenp kaprodens
b) JlykoBuna y permyaroro Jryka
B) Kopuermoapr MOpKOBH
I') JIykoBruka yecHOKa

IIpumepHoe TecTupoBanue NeS Ha TeMy «OCO0€HHOCTH CTPOEHMS KUBOTHBIX»:
1. C yBenuueHueM MpoA0LKUTEIHHOCTH XPAaHEHUS BO3YIIHASI Kamepa Sull
A) yBenuuuBaercs
b) ymenbmaercs
B) He uzmensiercs B pazmepax

4

2. OnpenenuTe CUCTEMY BHYTPEHHUX OPraHOB PbIObI, H300paKEHHYIO Ha PUCYHKE




1) npixarenpHas

2) KpOBEHOCHas

3) nuiieBapuTenbHas
4) HepBHas

3. B Tene mo3BOHOYHOTO JKUBOTHOTO CKEJIET M MPHUKPEIUIEHHBIE K HEMY MBIIIIBI COCTABIISIOT
CUCTEMY

1) HepBHYIO

2) ONOpPHO-JBUTATEIbHYIO
3) SHIOKPUHHYIO

4) KpOBEHOCHYIO

4. CucreMa OpraHoB pa3MHOKEHUS KUBOTHBIX BKIIFOUAET

1) mouku

2) cepaue

3) KUIIEYHUK

4) noyoBBIE KeEJe3bl

8. CenbJib OTHOCST K .... ppIOaM
1) KOCTHO-XPSIIEBBIM

2) KOCTUCTBIM

3) ABOSKOABIIIAIINAM

4) KACTETIEPBIM

9.4l#na, kKakuX BUAOB CETBCKOXO3SMCTBEHHOM MTHUITBI HE UCTIONB3YIOT B TUTAHUH ?
1)ytku

2)Kypbl

3)rycu

4)nepernens

10. Kakoii oprad ecTh TOJIbKO y OOJIBIIMHCTBA KOCTHBIX PHIO?
1)ITouku

2)Xopna

3) XKabpmr

4) IInaBaTeNbHBIN My3bIPh

11. Ykaxure, Kakue BUJIbI OTHOCATCS K KOCTHBIM pblOaM
A) cemra

b) kera

B) akyna

I') cenbnp

Jomamnee 3agnanme Nel mo Teme: «AHATOMHUS CBIpbS PACTUTEIBHOTO IPOUCXOXKACHUA U
HCII0JIb30BAHUE €T0 B PA3JINYHBIX OTPACISAX MIPOMBIIIIIEHHOCTH
IIpumepHoe conepxaHue:

BBEJIEHUE

1. OBLIAA XAPAKTEPUCTUKA ChIPbA
1.1 Knaccuduxarms

1.2 OcobeHHOCTH CTpOEHUS

1.3 XuMHUYECKUI COCTaB CBHIPbS



2. UCIIOJIb3OBAHUE ChIPbA B PA3JIMYHBIX OTPACJIAX ITPOMBIIIJIEHHOCTU
2.1 B MenuuuHe

2.2 B KOCMETOJIOTUHI

2.3. B MEXOBOM MTPOMBIIIJIEHHOCTH

2.4. 00yBHOM POMBIIIJICHHOCTH

3. UICIIOJIb30OBAHME ChIPhA B ITUAIEBOM ITPOMBILIIEHHOCTH
3.1 B prIOHO¥

3.2 KOHCEpBHOH

3.3 B 001IECTBEHHOM THUTAaHUH

Jomamnee 3agaHue Ne2 mo Teme: «AHATOMMS ChIpbS KUBOTHOTO IPOUCXOXKACHUA H
HCII0JIb30BAHUE €0 B PA3JIMYHBIX OTPACISAX MPOMBIIIIIEHHOCTH
HeobOxomumo BbIOpaTh J1000€ ChIphE JKMBOTHOTO TMPOMCXOXKIAEHHMSI U Hamucatbh paldoTy
COIJIACHO CJICAYIOILEr0 MPUMEPHOTO COJIEPHKAHMS:
BBEJIEHUE
1. OBLIAA XAPAKTEPUCTUKA CBIPbA
1.1 Knaccuduxarnms
1.2 OcoGeHHOCTH CTPOEHHUS
1.3 XMMUYECKNH COCTaB ChIPhs

2. UCTTIOJIb3OBAHUE ChIPhA B PA3JIMYHBIX OTPACJIAX ITPOMBIIIIIEHHOCTH
2.1 B Mequige

2.2 B KOCMETOJIOTUH

2.3. B MEXOBOM MPOMBIIIEHHOCTH

2.4. 00yBHOU TTPOMBIIIIIICHHOCTH

3. UICIIOJIb3OBAHUE ChIPHhA B HI/ILL[EBOﬁ ITPOMBIIIJIEHHOCTH
3.1 B ppiOHOM

3.2 KOHCEpPBHOMU

3.3 B 00IIECTBEHHOM [IUTAaHUU

CIIMCOK UCIHOJIBb30BAHHOU JIUTEPATYPBI

KoHTposbHBIEe BONPOCHI:

[lepeuncnute OCHOBHBIE YTIEBOAbI PACTUTEILHOM KIIETKU.

Kakue opraHnueckne KUCIOThI COJIEPIKATCS B PACTUTEILHOMN KIIeTKe?
Kakue murMeHThI coJiepikaTcsi B paCTUTEIILHOM KIeTKe?

Yto Takoe rIUKO3UILI?

Kakyro poiib urparot KHUpbl B pACTUTETBHOM KIIETKE?

KaxoBsl pyHKITNY 1yOUITBHBIX BEIIECTB?

Kakwue Buibl IEKTHHOBBIX BElIECTB BbI 3HaeTe? J{aiiTe UM XapaKTepUCTHKY.
Kaxue Bunp1 Knetyatku uCnosb3yroT B MUAIIEBOM MPOU3BOICTBE

Kakoe konruecTBO TUrHUHA COAEPIKUTCS B KIETKe?

© N O WNE

=
o

B uem pasHulia MCKYy NPOCTLIM, IMOJTYCIIOKHBIM U CIIOKHBIM KpaxMaJlbHbBIMU SCpHaMI/I?

[
[

Kakoit IIPUHIIUII ITIOJIOKECH B OCHOBY KHaCCI/I(I)I/IKaI_II/II/I SIMUTEIUANBHBIX TKaHSH?

=
N

VYKaXuTe OTIIMYUTENBHbIE IPU3HAKN SIUTEIUAIBHBIX TKaHEN ?

13 [uTo-dyHKIIMOHANbHAS XapaKTEPUCTUKA KAaeMUYaTOr0, JKEJIe3UCTOr0 U MepLATEeTbHOTO
SIUTEIUEB.

14 KakoBbI 0COOEHHOCTH CTPOEHUSI MHOTOCIOWHOTO SNUTENHs?



15 I'me BcTpeuaeTcst 1 KaKOBBI OCOOCHHOCTH CTPOCHHUSI U (DYHKITHH TIEPEXOTHOTO SIUTEIUS ?

16 YeM 0TIMYaOTCSt MHOTOCJIOMHBIN HEOPOTOBEBAIOILUN OT OPOTOBEBAOILET0 AIUTEIUS?
17 UeM MHOTOCTOMHBIN ATUTENNHN OTINYAETCS OT OAHOCIONHOTO MHOTOPSIAHOTO?

18 KakoBbl pyHKIIMN KPOBHU B IIEJIOM U COCTABIISIFOIIUX €€ KOMIIOHEHTOB B OTJEIBHOCTH?
19 ['e BcTpeuaroTcst pa3iuyHble pa3HOBUIHOCTH COEIMHUTENbHBIX TKAHEH U UX

(GyHKIMOHATBFHOE 3HAUYCHUE?
20 ['pulds1. OO1Ias xapaKTepUCTUKA.
21  Bopopocnu. 3HaueHHE B PA3IMYHBIX OTPACISAX POMBIIIIEHHOCTH.

22 Kopnesrsie opomu. O061mast XxapakTepucTHKa.

23 [Tnoner. OO1as xapakTepUCTHUKA.

24.  Jlucrossle oBouy. OOmIas XapakTepuCTHKa

24 Pr16b1. OOm1ast XxapakTepuCTHKa.

25 Cenbckoxo3siicTBeHHas ntunia. [lopoapl. 3HaueHue A5 YeI0BEKa.

26 KPC. O6mas xapakTepucTHKa BHIOB



[punoxenue 2

7 OneHouHble cpeacrea AJisi NIPpOBECACHUA l'lpOMC)KyTO'lHOﬁ arreCcranmmu

a) HﬂaﬂﬂpyeMble PeE3yJdbTaThbl Oﬁy‘-lel-ll/lﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOifI aTTreCranum:

CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyembie pe3ybTaThl 00YUCHHS

OneHouHbIE CpesicTBa

IIK-5 crioco0HOCTHI0O MCIOJIB30BAaTh B MPAKTHYECKON AeATeTbHOCTH CIEeNHATU3UPOBAHHbIC 3HAHUS (yHAAMEHTAIbHBIX pa3lesoB (PU3HKH,
XMMHH, OMOXUMHUM, MATEMATHKH [JIs1 OCBOCHHUS (PU3MYECKHX, XHMHYECKHX, OMOXUMHUYECKUX, OMOTEXHOJOTH4eCKUX, MUKPOOHOJIOrH4YeCKHX,
TenJ0(pu3M4ecKuX NPoueccoB, MPOMCXOASIIIMX TPU MPOU3BOICTBE NPOJAYKTOB NUTAHUS U3 PACTUTEIbHOIO ChIPbS

3HaThb

- OCHOBBI BHEIIHETO W BHYTPEHHETO CTPOCHUS
OpraHoB 1107011 (S):330'¢ pacTeHHi "
CEJIbCKOXO3SMCTBCHHBIX JKUBOTHBIX, UX TKaHEH W
KJICTOK;

- UCTOJIb30BaHNUE OPTaHOB PACTEHUI U KUBOTHBIX B
KauyeCTBE ChIPbsS JUISI MUIEBOI MPOMBIIUICHHOCTH.

- (daxrtopel, QopmupyoIKe NOTPeOUTEIHCKUE
CBOWCTBA MUIIIEBOTO CHIPHS;

- TEXHOJIOTUH MepepabOTKH MUIICBOTO ChIPbSI.

- M3MCHEHUS, KOTOPBIE MOTYT IMPOMCXOJUTH IPH
nepepaboTKe, TPAHCHIOPTUPOBAHUU U XPAHEHHUH
MUIIEBOTO CHIPBS.

IlepevyeHb TeOpeTHYECKUX BOMPOCOB K IK3aMEHY:
1 CocraB opranusma. [lonstue 006 oprane, anmapare U CUCTEME
OpraHoB.
2 Knaccudukamus TKaHeH )KHBOTHOTO OpPTraHU3Ma.
3 Opradsl  pa3sMHOXEHHUS  PACTCHHH, WX  CTPOCHUE W
HCIO0JIb30BaHUE B KaYECTBE MMUIIEBOTO CHIPbSL.
4 OcHoBHBIE TKaHU Msca. XapakTepUCTUKa U KiaccuuKaius
MBIIIIEYHOM TKaHHU.
XapakTepucTUKa U MUIIEeBast LIEHHOCTh KUPOBOIl TKaHU.
XapakTepucTUKa U MUIIEBast LIGHHOCTh COCIMHUTEIIBHON TKaHU.
7 3aKOHOMEpPHOCTH CTPOEHHUS OPraHOB OMOPHOM CHUCTEMBI, HUX
MCIOJIb30BaHUE B MUILIEBOM MPOMBIIIICHHOCTH.
8 Buapl CBA30K U XpAIIEH, UX CBOWCTBA M MECTOIOJIOKEHUE.
CrtpoeHue, BUIbl, XHMUYECKHI COCTaB KOCTEI; OTINYNE KOCTEH
MOJIOBIX U CTAPbIX KUBOTHBIX.
10 Henenue ckenera Ha otaensl. OcHOBHbIE oOjacTu Tena

o O1

©

JKHUBOTHOTO.
11 CTpOeHI/Ie, BHUOBBIC OCOOCHHOCTH  IIEHHBIX ITO3BOHKOB
MIJICKOIIMTAOIIUX.

12 CTpOCHI/IC, BUOBBIC 0COOEHHOCTHU I'PYAHBIX W TNOACHUYHBIX




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBa

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

MIO3BOHKOB MJIEKOITUTAIOIHX.
CrpoeHue, BUJIOBbIE OCOOEHHOCTH KOCTEH MOSICOB I'PYyAHON U
Ta30BOM KOHEYHOCTEN MIICKOMTUTAOIIHNX.

CoctaB MbIlIEYHON cUCTEMBI, €€ MOpP(PodyHKIIMOHATbHASL
XapaKTepUCTHKA.

Bunpbr meimn mo gopme, o GyHKIIMA, UX CTPOCHHUE, THUIIEBAs
LEHHOCTb.

H3MeHeHre CTPYKTypbl MBIIII] B CBA3M C BO3PAacTOM, IOJ
BIIMSTHIEM KOPMJICHUS U IBUTATEIIHFHOU aKTUBHOCTH.

Ctpoenue KOXKH, HCMOJIb30BAHUE ee B JIETKOU
MPOMBIIUIEHHOCTH.

Bubl BoIOC, MX UCTIOIB30BAHKE B JIETKOW TPOMBIIILIEHHOCTH.
CtpoeHne ¥ BHJOBBIE OCOOCHHOCTH MOJIOYHOM IKEJe3bl,
(GYHKIIMSA MOJIOYHOM JKEJe3bl, €€ HCIOJIb30BaHUE B JIETKOU
MPOMBIIUIEHHOCTH.

3aKOHOMEPHOCTH  CTPOEHHS  TpyOuyaTbIX  OpraHoB, HX
HCII0JIb30BAHNE B MUILEBOU MPOMBIIIJIEHHOCTH.
3aKOHOMEPHOCTH CTPOCHMSI MAPEHXUMATO3HBIX OPraHoB, HUX
MCII0JIb30BAHUE B MMHILEBOW MTPOMBILIIEHHOCTH.
Knaccudukarus u nuieBas HeHHOCTb CyOIpPOIYKTOB.
XapakTepucTruKa MOJIOKA Pa3HbIX BUJOB )KMBOTHBIX.
Mopdonoruueckuii cocTaB MOJIOKA.

OcHoBHbBIE BU/IbI YOOIHBIX )KUBOTHBIX. VX XapaKTepucTHKA.
Crpoenue cepaua, HCIIOJIb30BaHNE B MUIIEBOM
MPOMBIIIEHHOCTH.

CrpoeHue KpoBH U KPOBETBOPHBIX OPraHOB, MCIOJb30BAHHUE B
MULIEBON TPOMBIIIEHHOCTH.

Xapakrepucruka SHAOKPUHHO-(PEPMEHTHOTO CBIpBSL.
Vcnionp30BaHKe B MUIIEBOW U JIETKOM MPOMBIIIIEHHOCTH.
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CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBa

29
30
31
32
33
34
35

36
37

38

39

40
41

42

43
44

45

46

47

Oco0GeHHOCTH aHATOMHH PHIO.

Oco0eHHOCTH aHaTOMUYECKOT0 CTPOEHUSI KPOJIHKA.
Oco0eHHOCTH aHaTOMUYECKOTO0 CTPOCHUSI JOMAITHUX NTHII.
CrtpoeHue sila NTUlb.

Crpoenue u kiaaccuuKaius OnopHO-TPOPUIECKUX TKAHEH.
Crpoenue pactutenbHON KiIeTkdn. (OCOOCHHOCTH CTPOCHHS
MapeHXUMHbIE, TPO3EHXUMHbIE KIIETOK.

OCHOBHBIE PaCTUTEIBHBIE TKAHU. XapaKTEPUCTUKA NEPBUYHOU
00pa3oBaTeIbHON TKaHU (MEPUCTEMBI).

XapakTeprucTUKa MOKPOBHON M MEXaHUYECKOW TKaHHU.
OCHOBHBIE AJIEMEHTHl MPOBOASAIIMX TKaHEeH. PaznuuHble THIBI
COCYAMCTBIX MTYYKOB.

BereraruBHble opranbl pacTeHUHN, UX CTPOEHHUE, UCII0JIb30BAHNE
B KaueCTBE MUILEBOTO CHIPHSI.

Mopdomnoruss u anatomuss kopHs. CTpoeHHE OCHOBHBIX
KOPHEILJIOI0B.

CtpoeHue ;KUBOTHOU KJIETKH.

AHaTOMHUYECKOE CTpOCHHE CTEOJIS TPaBSIHUCTBIX OJTHOJIOJIBHBIX
U ABYJOJBHBIX PaCTECHUI.

Mopcdonorust u anatomust jucta. OCHOBHBIE YacTH JIHCTa
37IAKOBBIX.

boranmnueckas kiaccudukanus U CUCTEMaTHKa PaCTCHUM.
Hcnonb3oBaHWe B KayecTBE IMHIIEBOTO CHIPbS Pa3IMYHBIX
KJIACCOB JKUBOTHBIX.

Hcnosp30BaHuEe B KadecTBE IHIIEBOTO CHIPbS Pa3JIMYHBIX
KJIACCOB PacCTEHMI.

Crpoenue cepaua, HCIIOJIb30BaHNE B MUIIEBOI
IIPOMBILIJIEHHOCTH.

Mopdoosorusi u anaromust jucta. OCHOBHbIE YacTH JIMCTa
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CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBa

48
49
50
51
52
53
54
55
56

57
58

59

60

3J1aKOBBIX.

Oco0eHHOCTH aHaTOMUYECKOT0 CTPOEHUSI KPOJIHKA.
borannueckas kiaccupukanys U CUCTEMaTHKa pacTeHHUM.
Crpoenue u QyHKIIMA MEXaHUYECKUX TKAHEH.

@YHKIMHU U 0OCOOEHHOCTU CTPOCHUSI OCHOBHBIX TKAHEH.
Knaccudukamus mnpoBoasmmx TKaHed. DYHKIIUA KCHIIEMBI
(ZpeBecuHbl) U 0coOEHHOCTH ee cTpoeHus. KakoBel QyHKIMU
bro5MbI (J1y6a).

DYHKIIMKM COCIUHUTENBHBIX TKaHeil. CBOWCTBA W MHILEBOE
3HaYEHHUE COEANHUTEIBHBIX BOJOKOH.

CTpoeHuE W TNHILNEBOE 3HAYCHUE MKUPOBOM COCTUHUTEIHHON
TKaHHU.

CtpoeHue XpsIeBOoW TKaHH, €€ CBOWCTBA M (PyHKIMH B
OpraHusMe.

Crpoenue pactutenbHON KiIeTkH. (OCOOCHHOCTH CTPOCHUS
MapEHXUMHBIX, IIPO3EHXUMHBIX KJIETOK.

XapakTepucTuKa 1 MUIIEeBasi HEHHOCTh JKUPOBOM TKaHHU.
BereraTtuBHbIe Opranbl paCTeHU, X CTPOCHHE, UCIIOJIb30BaHUE
B KaQU€CTBE MUILEBOIO ChIPbSL.

3aKOHOMEPHOCTU CTPOEHUSI OPraHOB OINOPHOM CHUCTEMBI, HUX
WCII0JIb30BAHUE B MMHILEBOW MTPOMBILIIEHHOCTH.

Opransl pa3MHOkeHUS pacTeHnid. X cTpoeHue, UCIoIb30BAHNE
B KQUECTBE MUILEBOr0 ChIPbS.

YmeTn

- OPUCHTUPOBATHCA B TOHOl"pa(I)I/II/I obnacTel Tena
Pa3JINYHBIX )XKUBOTHBIX U OPIraHOB paCTeHHﬁ;

- IIPOBOOUTH I/I,HCHTI/I(I)I/IKaI_II/IIO U OICHKY Ka4CCTBa
MUIICBOTO ChIPbA U BBIpa6aTBIBaeMBIX n3 HCEro
IpOAOBOJILCTBCHHLIX TOBAPOB,

- IIpaBUJIBHO OLCHUTD n CIIPOTHO3HUPOBATH

3agaun:

1. PaCCMOTpI/ITe KOJUICKIHIO INIOJOB HAa PUCYHKE 1. OHpe,I[eJ'II/ITC, KaKum
pPaCTCHUAM OHU IMPUHAAJICIKAT, U MOCICAOBATCIIbHO PA3ACINTC UX HaA:
a) CyXHU€ U COYHBIC 6) BCKPBIBAIOMIUECCA U HCBCKPBIBAIOIIIHUECCH B)
OAHOCEMAHHBIC 1 MHOI'OCCMSAHHBIC.
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CrpyKTypHBII

JJIEMEHT [TnaaupyeMblie pe3ynbTaThl 00yICHHS O1eHOYHBIC CpPENICTBA
KOMITCTEHITHH
CTOUKOCTD CBHIPBS IPH XPaHCHUH.
Pucynox 1
2. Ormpenenute, y KaKuX pacTeHHM MUIIEBBIM ChIPbEM SIBIISIETCS JIUCT,
KOpEHb, CTEOEb, M0, IIBETOK:
A) Tomat b) mmunat B) nBeTHas kamycta ') cnapska /1) MOpKOBB
3) Cootnecute Buja cybnpoaykroB KPC ¢ kareropumeid K KOTOpoil OH
otHocutcs: | kateropus, 11 kareropusi; A) s3eik b) ronosa B) nusep I') nouku
3amauu u3 npodeccuoHaIbHOU cephr:
1. Tlo npencraBieHHbIM  XapaKTEpUCTHUKAM,  IOJYYEHHBIM  TpU
- HaBBIKAMU HCCIIEJIOBAHUS TMHIIEBOTO  CHIPbS, . .
OBOCKOIIMPOBAHUH SIULI, OMIPENICIUTE, K KAKOW KAaTerOPUU OTHOCST SHIIO:
OCHOBAHHBIX Ha 3HAHUU UX aHATOMUH, M
- COCTOSIHME BO3JAYIIHON KaMephl M €€ BBICOTA: HEMOJBM)KHAs, BBICOTA HE
- MHKPOCKONMYECKHMM METOJOM HCCIEIOBAHUS
6onee 4 MM
MIPOJIOBOJILCTBEHHBIX TOBAPOB, . .
. 2 - JKEeNTOK: MPOYHBIH, €1Ba BUIUMBIA, HO KOHTYpbl HE BHUHBI, 3aHHMAET
- HalTH W3MEHEHHS HECBONCTBEHHBIE CBIPHIO H
Brnanets [EHTPaJIbHOE MOJIOKEHNE U HE MepeMeIiaeTcs.

onpenenuth (anbcu(UKAUI0 MPOJIYKTa, a TaKkKe
IIPOBECTU KAYECTBEHHYIO DKCIIEPTU3Y TOBApA;

- HaBBIKAMH OIpEJeNICHHs] ONTHUMANbHBIX YCIOBHUH
TPAHCIOPTUPOBAHMS M XPaHEHHUs MUIIEBOTO ChIPbS,
OCHOBAaHHBIMHU Ha 3HAHUU MX aHATOMMHU.

- OeNIoK: MIIOTHBIN, CBETJIbIH, TPO3pauHBIN.

2. Ilpu uccrnenoBaHMM METOJOM MHUKPOCKOIHMPOBAHMS OOpa3IOB Kpaxmala
OBLIH TIOJTyYEHBI CIIEAYIONINE 3HAYCHUS Pa3MEPOB 3€PEeH Kpaxmaia, MUKPOH:
1- 110, 2-55, 3-35, 4-10. Onpenenute, K KakoMy BUAY Kpaxmaja OTHOCST
JaHHBIE 00pa3IbI.

3. Cpemn mpemIoKEHHBIX 00pa3loB TpuOOB (PUCYHOK 2) OIpPEAeIHThH
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CrpyKTypHBIil
JIEMEHT
KOMIIETEHITUHI

[TnaaupyeMblie pe3ynbTaThl 00yICHHS

OneHouHbIE CpesicTBa

CheTOOHEIE BUIBI.

Pucynoxk 2
4. W3yuuth npeacTaBieHHbIE O00pa3lbl KapTodens M MpU  MOMOIIU
OpPraHoOJIENTHYECKUX U (PU3UILI0-XUMHUYECKUX METOJIOB ONPEAETUTH 00pa3IIbI C
3a00JIeBaHUSIMU U TIOBPEXKICHUSIMU.
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0) Ilopsinoxk mpoBegeHHMs] NPOMEXKYTOYHOH aTTEeCTALMH, NOKa3aTeJd W KPHUTEPHH
OLICHUBAHMA:

HpOMe)KYTO‘-IHaSI arrecranguda 1o AUCHUIIIIMHC «AHatoMus MMUIICBOTO CBhIPbA» BKIIKOYACT
KOJIJIOKBUYMBI, TCCTHPOBAHUC, ITO3BOJIAIOHICC OLCHUTH YPOBCHBbL YCBOCHUA O6y‘-IaIOH_[I/IMI/IC$I
3HaHUH, J1a0OpaTOpHBIE W JIOMAUIHHE 3aJ[aHUs, BBISBISIONIME CTENEHb C(HOPMHPOBAHHOCTU
YMEHUH U BIIaICHUH, TPOBOIUTCS B (DOpMe SK3aMeHa.

Metoanyeckne peKOMEHIALUH /151 IOATOTOBKHU K IK3aMeHY:

DK3aMeH SIBISIETCS HEOThEMJIEMOM 4YacThl0 Y4eOHOro mpoliecca M NMPU3BAH 3aKPEHUTh U
YHOPSAAOYUTH 3HAHUS 00Y4aroIIerocs, MoJIydeHHbIE Ha 3aHATUSAX U CAMOCTOSITENIBHO.

Craum sK3aMeHa MpeamecTByeT padbora oOydaromierocss Ha JIGKIIMOHHBIX, MPAKTUYECKUX
3aHATUSIX U CAMOCTOSITEIbHAs padoTa M0 U3yYEHUIO NTPEAMETa U IOATOTOBKHU JJOMALTHUX 3aJaHUM.

[ToaroToBka K 3K3aMeHY OCYILIECTBIISIETCSI HA OCHOBAHUN METOIUYECKUX PEKOMEHAIHH 110
JUCLMIUIMHE U CIUCKAa BOIPOCOB M3y4yaeMOM AMCHUIUIMHBI, KOHCIIEKTOB JIEKLIUN, y4EOHUKOB U
y4eOHBIX MOCOOMI, HAyYHBIX cTaTel, HHPOPMAIUK CPEIbl HHTEPHET.

DK3aMeH NpOBOAUTCA IO OuJieTaM, OXBAaThIBAIOIIUMM BeCh MpOHJeHHbIH MaTepuain. Ilo
OKOHYAHUU OTBETAa JK3aMEHAaTOp MOXET 3aJaTh OOydaroleMycsl JIONOJHUTENbHbIE U
yTOUHSsIoLMe Bonpockl. Ha moaroToBky k 0TBETY 1o BoripocaM Ouieta oOyvatoniemycs naetcs 30
MUHYT C MOMEHTA IOJIy4YeHUSI UM OuseTa.

Pe3ynbTarhl 3Kk3aMeHa OOBSBISIIOTCS OOydaroleMycs IOCJIe OKOHYaHHS OTBeTa B JIEHb
c/ayu.

Kpurepun onenku:

— Ha OIICHKY «OTJIHYHO» — 00y4aronuiicst JOHKEeH MOoKa3aTh BRICOKUN YpOBEHb 3HAHHUM He
TOJIBKO Ha YpOBHE BOCHPOM3BEAEHUS U OOBSICHEHUS HMH(OpPMAIMM, HO M HHTEIUIEKTYyaJbHbIE
HaBBIKM pelIeHUs TPo0JIeM U 3a]1a4, HAXOXKAECHUS YHUKAJIbHBIX OTBETOB K ITpoOieMaM, OLIEHKH U
BBIHECCHMSI KPUTUYECKUX CYXICHUM;

— Ha OLIEHKY «XO0POII0» — 00yJaroIuiicsl T0JDKEH MOKa3aTh 3HAHUS HE TOJIBKO HAa YPOBHE
BOCIPOU3BEIEHUSI U OOBSICHEHUS MH()OPMALMM, HO U HHTEJUIEKTyalbHbIE HABBIKU PEIICHUS
po0JieM U 3a1ay, HaX0XKI€HUs YHUKAJIbHBIX OTBETOB K IpodiieMam;

— Ha OLIEHKY «yA0BJIETBOPUTEIbHO» — 00yUYalOIIUNCS 10JDKEH M0Ka3aTh 3HAHUS Ha YPOBHE
BOCIIPOU3BEICHUS U 00BACHEHU MH(POPMALMY, HHTEJUIEKTYaIbHbIE HAaBBIKU PELIECHHS POCTHIX
3aza4;

— Ha OLIEHKY «HEeYJIOBJIETBOPUTEJIBbHO» — 00ydaroUIniics HE MOXKET 110Ka3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS MH(DOPMAIIK, HE MOXKET II0Ka3aTh MHTEJIEKTyalbHbIE
HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.
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IIpuioxenne 3
MeTtoanyeckue yKa3aHHus AJIs BbINOJTHEHUS MPAKTHYECKUX PadoT

IIpakTuyeckas padora Nel
Tema: MH3yuyeHue JJa0OPaTOPHOM TEXHUKHU M MPABUJI Pa0OTHI ¢ Hel
Heab: O3HAKOMHUTBCS € YCTPOMCTBOM MHKPOCKOINIA U OCHOBHBIMH
NPUHLIMIIAMH ero padoThl

MeToauyeckue ykazanusi. MUKPOCKOI COCTOUT U3 CJICIYIOIINX COCTABHBIX
YacTeu.

a) MexaHu4ecKas cucreMa: 1 - OCHOBaHUE ITaTuBa (TMOJICTaBKM ); 2 -TOJIOBKA
TyOyconepxarensi; 3 - HaKJIOHHBIA TyOyc; 4 - MakpOMETPUUECKHUW BHUHT
(kpemanbepa); 5 - MUKPOMETPUYECKUM BHUHT; 6 — peBOJIbBEp; 7 - MPEIMETHBIN
CTOJIMK; 8 - BAHT KOHAEHCOPA;

0) ocBeTuTenpHas cucTema: 9 - KOHJAEHCOp ¢ upHucoBoi auadparmoii; 10 -
nuH3a; 11 3epkano u Jammna;

B) onrTu4eckasi cuctema: 11 -okyinsp, 12-00beKTHB.

[IpaBuna paGoThl ¢ MUKPOCKOTIOM:

1. TlocTaBUTH MUKPOCKOIT HA CTOJI MIPOTHB JICBOTO ILIeYa, TeTPab MOJOKUTH
cIpaBa OT MUKpPOCKOIA.

2. PeBoibBep ¢ 00BEKTUBOM «8» (Majioe yBEIUUYECHHE) YCTAHOBUTH B pabouee
MOJIOKEHNE HA BBICOTE OKOJIO 1 CM OT MPEAMETHOIO CTOIMKA.

3. C momoIpl0 BOTHYTOrO 3epKajia JOOUTHhCS PaBHOMEPHOTO M SIPKOTO
OCBEUIEHUs BCEro MO 3peHus. B OKyJIsip MUKpPOCKOIIA CMOTPETH JIEBBIM TJ1a30M,
HE 3aKpbIBasi MPaBbIN.

4. C moMoIp0 MaKpOMETPUIECKOTO BUHTA IOOUTHCS YETKOTO N300paKEeHUSI.

5. Ilpu mepeMelieHUH MpenapaTta Ha NPEeIMETHOM CTOJIMKE MPUIAEPKUBATH
€ro OOJBIIMM M yKa3aTeJIbHBIM NalbIlaMH JICBOW PYKH, MPaBOMl BpallaTh BUHTHI
NpeIMEeTHOTO croyiuka. Ilpu 3TOM MOMHUTB, YTO MHUKPOCKOI JaeT oOpaTHOe
n300pakeHne oOBbEKTa, T. €. MepeMeIlleHre NpernapaTa CBEpXy BHU3 WM CIIpaBa
HaJIEBO MPU HAOIIOAEHUU O] MUKPOCKOIIOM COOTBETCTBYET MEPEMEILICHUIO CHU3Y
BBEPX WJIU CJIEBA HAMPABO.

6. Ilocne TmaTenbHOrO M3y4eHHs mnpemnapara (Tomorpaduu ero dacre, ux
BEJTUYHMHBI, OKPACKU, (POPMBI U T. JI.) C TOMOIILI0 00BEKTHUBA § BEIOPATH MECTO IS
MCCJIEIOBaHUSX MOMOIIBI0 00bekTHBa 40 (O0MbIlIoe yBeNIUUeHNE), YCTAHOBUB €T0
CTPOrO B IEHTP MOJISI 3PEHUS.

7. IlepeBecTH MHUKpPOCKON B HOBBIM PEXUM pPabOThl: MaKpOMETPUYECKUM
BUHTOM TIPUTIOAHATH TYOyC Ha MOJ-000poTa (Ha ce0s) M yCTAaHOBUTH PEBOJIBBED C
oowexkTuBOoM 40 B pabodee MOI0KEHUE.

8.  Cmotpst cOOKy (c 7€BOM CTOPOHBI OT MHUKPOCKOINA) Ha YPOBHE
MPEAMETHOIO CTOJMKAa Ha OOBEKTUB, MAaKPOMETPUUECKUM BHUHTOM OYEHb
OCTOPOXXHO OMYCTUTh TYOyC [0 CONPUKOCHOBEHHUSI C MpernapaTtoM. 3aTreM IMOJ
KOHTPOJIEM IJla3a 4Yepe3 OKYJSAp MHUKPOCKONA U BpalleHUEM MaKpOMETPUUYECKOTO
BHUHTA Ha ce0s1 JOOUThCS 4eTKOro n3obpakenus. Ecnu npu HaBOAKE YyBCTBYETCS
MaJsieiilliee COMpPOTUBICHUE, U HET YETKOro HM300pa)KeHUs, MPUIIOJHATh TyOyC U
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MEPEBECTH, PEBOJIbBEP B HAYAJIbHOE MOJIOKEHUE (PEeBOJIbBEP C 00BbeKTUBOM §). B
ATOM Clly4ae Mpemnapar JISKUT Ha MPEAMETHOM CTOJMKE MOKPOBHBIM CTEKJIOM BHHU3
JIOATOMY  HET  .4eTKOro  u3o0paxkeHus. Ilpm  ycuineHHOM  BpalleHUs
MaKpOMETPUUECKOTO BHUHTA TMpenapar WiId JHH3a OOBEKTUBA MOTYT OBbITh
paznasieHbl. Bo u3zbexaHnue 3Toro nepeBepHyTh Ipenapar u NOBTOPUTH AEHCTBUS,
yKa3zaHHbIE B I1. 6-8

9.UT006BI MOMYyYuTH OOJIEE YETKOE M300pakeHUue NMpHu paboTe ¢ 0OBEKTUBOM
40, Bpamias BUHT KOHJEHCOpa, OOECIEeUUTh HAWIYy4llee OCBEIIEHHE OOBEKTa,
MPUKPBITH AuadparMy- U NOJAHATH KOHJICHCOP OJIMKE K TPEAMETHOMY CTOJIUKY.

10. Henb3s moib30BaThCsi MUKPOMETPUUYECKUM BUHTOM JJISl TOJYYEHUS
YEeTKOr0 U300paKeHUs IPH Mepexo/ie Ha pexKuM padoThl ¢ OOJIBIINM YBETUUYECHUEM.
OH npenHa3HayeH AJis U3yYEHHUs MpernapaTa B ri1yOuHY BO BCEX €ro IIOCKOCTSAX, a
HE /IS MOJIy4eHHs 4eTKoro n3olOpaxenus. Ha OapabaHunke MUKPOMETPUUYECKOTO
BuHTa umeercs 50 nenenudt (kaxmpoe coorBercTByeT 2 MkM). Ecnu Gapabanumk
noBepHyTh Ha 10 fenenuii, To rIryOMHa PacloI0KEeHUs CTPYKTYpPbI KIIETKH B Cpe3e
Oyznet paBaa 20 mxM. BuntoMm cienyer genats He 6oiee IByX-TpeX 000pPOTOB,

11. Tlpu pabote ¢ o0bekTHBOM 90 (MMMEpPCHOHHBIM) MOJHATH TyOyC M Ha
MOKPOBHOE CTEKJIO HAHECTH KaIUTI0 KEAPOBOTro (MMMEPCHOHHOTO) Macia. 3aTeM, C
MOMOIIBI0 MaKpOMETPUYECKOIO BHHTA OIYCTUTh TYOYC 10 CONPUKOCHOBEHUS
(GpoHTaNBbHOM  JMH3BI C  TMOKPOBHBIM  cTeKIOM. OCTOpOXXHO  Bpaias
MaKpOMETPUYECKHUI BUHT Ha ce0sl, MO KOHTPOJIEM IJ1a3a uyepe3 OKyJsIp JOOUThCA
YETKOT0 U300paKeHUI.

12. Tlocne u3ydeHus mpemnapara ¢ MoMoIso 00bekTuBa 90 MOIHITH TYOYC,
NIEPEBECTH PEBOJIBBED B paboyee mojoxkeHue (C 00beKTUBOM &) U yOpaTh mpernapar.
Macno ¢ nuH3bl OOBEKTHMBA W Ipenapara YAIUTh TPSAMOYKON, CMOYEHHOM
OCH3WHOM, KCUJIOJIOM HJI TOJTYOJIOM.

[Ipu pabGoTe c. MHUKPOCKONOM BO3HUKAIOT pPA3JIHYHbIC 3aTPyIHECHHUS.
Haubomnee THnu4HbIC U3 HUX CIIEAYIOIUE:

1. B mone 3peHust mosipnsierca msATHO. [lpu 3arps3HeHUN OKyJsipa TMSTHO,
nepeMeInaeTcs BMeCTe C HUM; B Pe3yJibTare 3arpsi3HEHUs (POHTATBLHOW JIMH3BI
0o0BEKTHBA MPHU BPAIICHUH OKYJspa MATHO HE MEpeMeNIaeTcs; MpU 3arpsS3HCHUH
rpenapara MsATHO CMEIIAETCs] BMECTE C HUM.

2. Hetr m3oOpaxkeHwus; mojie 3peHUs TeMHoe. PeBoibBep MHKpOCKOMa, He
JIOBEJICH JI0 THe3/1a (He OBLIO MIETYKa).

3. Tlone 3peHHs OCBEIIEHO HE MOJHOCTHIO. HempaBMIIBHO YCTaHOBIIEHO
3epKalo.

4. N3oOpaxkenne Heuetkoe. OpoHTANBbHAS TMH3a 00OBEKTHBA KacaeTCs BOIBI
(bamp3ama) WM TIa3Has JWH3A OKYyJsipa 3amnorena. [Ipu pabore ¢ oObekTnBOM 40
npenapar JIe)KUT Ha MPEeIMETHOM CTOJIUKE MOKPOBHBIM CTEKJIIOM BHU3.

5.Ilociie HaBOAKHM PE3KOCTh MOCTENEHHO CHUXKaeTcs. (OcnabiieHbl BUHTHI
3epKaJia WM OIlycKaercs Tyoyc.

6.YeTtkocTh M300paXeHUsT HE MEHSETCS TIPU BPAIEHUNA MaKPOMETPUIECKOTO
1 MUKpoOMeTpuueckoro BuHToB. CopBaHa pe3noa.

7 .MukpomeTpuieckuii BUHT He BpamaeTcsa. OH MOBEPHYT /10 Mpejaeia BBEPX
WJIU BHU3.
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agrwdPE

3aganme: M3yunuts npasuia paboTbl ¢ MUKPOCKOIIOM, €r0 YCTPOUCTBO U
CXE€MaTHYECKH 3apUCOBaTh MUKPOCKOI 0003HAUasl €ro COCTaBHbIE YaCTH.

KOHTpOJ’IbeIe BOIIPOCHI
Kakue cucreMbl MOXKHO BBLAECTUTH B YCTPOHCTBE MUKpOCKONa?
Kakoe HazHaueHne cOCTaBHBIX YacTel MUKpOCKOTIa?
[lepeuncnuth npaBuia paboThl ¢ MUKPOCKOIIOM.
B uewm 3akirouaercs yxon 3a MUKPOCKOIIOM?
[lepeuncnuth Hanboee TUMMYHBIE 3aTPYAHEHUS IPU PabOTE C MUKPOCKOIIOM.

IIpakTHyeckas padora Ne2
Tema: U3yuenue ocobeHHOCTE MOP(OJIOTHIECKOr0 COCTABA M CTPOEHUA
KJIETOK PACTHUTEJIBHOI0 MUIIEBOI0 CHIPbA
Heab: O3HAKOMUTBLCH C PACTHTENbHON KJIETKOM ee OpraHe/iiIaMu

MeToanuyeckue yKazaHusl. XUMAYECKUN COCTAB PACTUTEIbHOMN KIIETKHU.

B cpennem mnoawst m oBomu coxaepxkar 80-90% Boabr u 10-20% cyxux
BCIIICCTB.

Bonma BXoAMT B COCTaB KJIETOYHOIO COKA, MPU BBICYIIMBAHUU IUIOJOB OHA
ynansetcs. Eciu kieTku 1mi1oa0B 1 0BOIIeH coaepxat 5-7% Boabl, 3enenbie — 2-3%,
TO OHU YTPAUUBAIOT CBEXKECTh. TakuM 00pa3oM, KaueCTBO IJI0I00BOIIHBIX TOBAPOB
CBSI3aHO C HACBHIIIEHHOCTBIO KIJIETOK BOJOM — TYpropHbIM JaBiieHueM. Bona,
yaepkuBaeMas THAPOQWIBHBIMH BellecTBaMU (O€JIKH, JUIUIbBI, TMEeKTHHOBBIC
BelecTBa), cocrabisger 1-15% oT o0miero KojauyecTBa BOJBI U Ha3bIBACTCS
CBSI3aHHOM BOJOM.

benku 1miooB U oBoOIEH — MOJHOIEHHBIE (TOJIBKO B O€JIKaX MOPKOBH HE
xBaTtaeT Tpuntodana). ConepxraHue X HEBEIUKO: B KapTodene — 2%, B OBOIIHON
daconm — 4, B 3eJI€HOM TOPOIIIKE — 5, B IuIogax MacauHbl — 7 %.

benkoByto mpupony UMEOT (pEepMEHTHI, KOTOPhIE UTPAIOT BaAXKHYIO POJIb B
OMOXMMHMYECKHX ITPOIIECCax CO3PEBAHUS U JIO3PEBAHUS IUIOAOB U OBOIICH, a TaKKe
npu ux mnepepaborke. [lpm XpaHeHwM (QEpMEHTHI MOTYT pacCHISIUIATH OCJIKH.
IIpoaykThl X pacnaaa (aMMHUak, CEpOBOJIOPOJ, MEPKAINTAaH) UMEIOT HEIPHUSATHBIN
3anax. depmMeHT ammia3za KaTaau3upyeT MPU HU3KOW TeMIepaType paclieIljieHUe
KpaxMmaja J0 caxapoB, B pe3ynbTaTe KapTodelb MNpHoOpeTacT ClIaJIKOBATHIN
TIPUBKYC.

N3 napyrux a3oTHUCTBIX BEHIECTB HAWOOJbIIEE BIUSHUE HA KadeCTBO
MPOAYKTOB PACTUTEIBHOIO MPOUCXOXKICHUSI MMEIOT COJM a30THOM KHUCJIOTHI —
HUTpaThl. [Ipy XpaHeHUU MUIIEBOTO PACTUTEIBHOTO CHIPbS U MPHU YINOTPEOICHUN
YEeJOBEKOM B MHIIY HUTPATHl IMPEBpAIIAIOTCSd B HUTPUTHL. HUTPUTHI CIOCOOHBI
OJIOKMPOBAaTh IEPEHOC KHUCIOpOAa W C BTOPUYHBIMH aMHHAMH OOpPa30BHIBATH
KaHIIEpOTE€HHBIC COCAWHECHUS — HUTPO3aMHHBLI. B CBS3M ¢ W3JI0KEHHBIM BBIIIIE
YCTAHOBJICHBI TPEACIBLHO JOMYCTUMbIE KOHIICHTpAllMu HUTpaToOB (B MTI Ha 1 Kr
npoaykra): B kaptodeine — 250, orypuax u nomujaopax — 150, ss6;10kax u rpymax —
60 u T. 1.

[IpogykThl  pacTUTENBHOTO  MPOUCXOXKICHHUS  SBISIOTCS  OCHOBHBIMHU

31



WMCTOYHUKAMU YTJEBOJOB JJIsI YEJOBEKAa. YTJEBOIbl PACTEHUM TMPECTABICHBI
caxapamu, KpaxmasaoMm, KJIeTYaTKON U MeKTUHOBBIMU BEIIECTBAMH.

HemnocpeacTBeHHO U MpakTUYECKH MOJHOCTHIO YCBAUBAIOTCS caxapa. JTO B
OocHOBHOM (pykTo3a (apOy3bl, CEMEUYKOBbBIE), caxapo3a (aOpUKOCHI, MEPCHUKH,
CJIMBBI, OaHaHBI), TJIFOKO3a (STOJbI, BUIITHS, YEPEITHS).

Kpaxman HakamiamBaeTcsi B pacTEHHUSX B BHUJE 3alacHOTO BellecTBa (CM.
BhIlie). Ero conepxutcs B 6ananax a0 20 %, B s610kax — 10 2 %. bonbiie Bcero
Kpaxmajna cojaepxaT kiayOHu kaptodens (14-25 %), xykypysa (8 %), 3eneHblit
roporiek (5-6 %).

Kneruatka cocrapmsieT B cpeHeM 10 2 % ChIpOi Macchl TIOJ0B M OBOIICH.
[{emtono3a BXOAUT B COCTAB KJIETOUHBIX CTEHOK, B KOXKHIIE TUI0Ja OOJIbIIIE, YEM B
MSIKOTH.

[lekTMHOBBIE BEIIECTBA — 9TO MOJUMEPHBIC COCAWHEHUS, HAXOJSIIHECS B
HapY>KHOM CJIO€ KJIETOYHBIX CTEHOK W CPEAMHHBIX IJIACTUHKAX. B mpucyTcTBHU
caxapoB M KHCJIOT 3TH BEIIECTBA CIIOCOOHBI 00pa30BBIBATH CTYIHHU.

Opranudeckue KUCIOThI UTPAIOT BAXHYIO POJib B (OPMHPOBAHHHU BKycCa
OBOIIIEH ¥ TUI0710B. B mmogax kuciaoT 6ombiie, yeM B oBorax. CoaepikaHue KUCIOT
3aBUCUT OT BHJIa, COPTa, CTETNIEHU 3PEJIOCTU IIJIOJ0B U oBomiei. Tak, B JUMOHAxX
coaepkutcs 10 8% KUCIoT, B ToMartax u masene — 10 1-1,5%. SI6mounas kuciora
COJICP)KUTCS B CEMEYKOBBIX M KOCTOYKOBBIX IUTOAAX, TOMaTax;, JUMOHHAas — B
IIUTPYCOBBIX, KJIIOKBE, CMOPOJIMHE; BUHHAsi — B BuHorpaze. lllaBeneBass kucinora
UMEeTCsl B IllaBeJsie, peBEHE, B HEOOJBIIOM KOJUYECTBE B alleIbCHHAX, BUIIHE;
CAJIMIIMIIOBAsl KUCIIOTa — B MaJIMHE, 3eMIITHUKE, BUIIIHE; OCH30MHAast — B KJIFOKBE.

[110a61 ¥ OBOIIM MOTYT COIEpPKaTh pPa3HbIEe KHUCIOTHI, MPUYEM HX COCTaB
MOKET MEHATHCS B XOJI€ CO3PEBaHUs U B JAJIbHEHUINIEM MTPU XPaHEHUH.

['MUKO3UABI — ATO CIIOXKHBIE COEMHEHHS MOHOCaxapua (Jaie riatoKo3bl) CO
CIIUPTaMH, dbenonamu, KHUCIIOTaMH, aNbJIEeTUIaAMHU. OHu  mpuparor
IPOJIOBOJILCTBEHHOMY CBHIPbIO PACTHTEIBHOTO MPOUCXOKACHHS CHElu(UUeCKuit
apoMaT M 4acTO XapaKTEPHbIM rOPbKOBATHIM BKYC. Tak, aMUTIaJluH COJIEPKUTCS B
CEMEHaX TOPHKOTO MWHJAISA, CJIUB, BHIINHH, 500K, aiBbl. [Ipu Bo3aeicTBUM
OTIPEJICIICHHBIX (DEPMEHTOB OH MOXKET MPEBPAIATHCS B CHHWIBHYIO KHUCIOTY —
cwibHeWmui 5. CoJaHWH — SJIOBUTOE BEIIECTBO, COACPKUTCA B Kaptoderne,
OakiakaHax, He3penbiXx Tomartax. llpw mpopacTaHum W Tpu JEHCTBUU CBETa
KOJIMYECTBO €r0 BO3PACTAET, KOHLEHTPALUS MPEBBIMIAET JOMYCTUMYIO U OH MOKET
BbI3BaTh OTpaBieHUEe. KancauiuH rMKo3uia, COAEpKallUiics B IUIOJAX KIYYEero
nepua, NpuaaeT €ro IiojaM OCTPbId U Krydud BKyc. CHHUTPUH COJEPKUTCS B
KOpPHEBMIIIAX XpEHAa M CEMEHax TOpYMIbl, U IPU €ro TruJapoyiu3e 00pazyercs
TOPYMYHOE MacJo, o0Iaaaromiee CueupuIeCKUM 3amaxoM U OCTPHIM BKYCOM.

PactutenbHble MUTMEHTHI (Kpacsye BEIIECTBA) TAK)KE BIMSIOT HA KAYECTBO
PACTUTENBHOIO ChIPbS, MPUIABAsI UM CBOMCTBEHHYIO OKPACKY.

AHTOLMAaHbl — MHUTMEHTHl KIETOYHOTO COKa, OOYCIaBIMBAIOT KpPacHYIO,
CUHIOIO WU (DHOJIETOBYIO OKPACKY IUIOJIOB U OBOLIEH.

®1aBOHOUIBI TPHUIAIOT OBOLIAM U IIJI0/IaM KENTYIO U OpaH)KeBYI0 okpacky. K
HUM OTHOCHUTCS KBEPUUTHUH — KpaCSIllee BEIIECTBO CYXUX YEIIYH JTyKa. AHTOLUAHBI
1 (pJ1aBOHOUJIBI IO XUMUYECKOU MPUPOAE — TJIMKO3U/IbI 1 MHOTHE TJIOJIBI CO/IepKaT
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UX CMECh.

Xaopopuis — 3eNeHbli MUIMEHT PAacTEeHUM, HAXOAUTCS B XJIOPOIUIACTax
pacTuTenbHbIX KieToK. [Ipu co3peBaHMM TMJIOAOB M OBOLIEH  XJIOPOUII
paspyluaeTcs U 3ejieHas OKpacka UCUe3aer.

KapotuHouasl npuiamT I0JaM KW OBOILAM OPaHXKEBYIO, XKENTYI0, UHOTIA
KpacHyI0 okpacky. Haubosee BakeH U3 HUX KapOTHH (MMPOBUTAMUH A), OH MIpUAaET
OpPaH)XEBBIM ILIBET KOPHEIUIOAAaM MOPKOBU U IUIOJAaM aOpPHUKOCOB, COJEPKHUTCS B
[UTPYCOBBIX, MEPCUKAX, TOMATAX U JIP.

JlyOusnbHbI€ BElIeCTBA PACTUTEIBHOTO MPOUCXOXKICHHS — TAHUbI — IPUAIOT
BsOKyIui Bkyc. OHM Oosnblie Bcero cozaepxkarcs (mo 1,5%) B muiogax XypMmbl,
KU3UJIa U YEPEMYXHU.

Kupbl SIBASIOTCS 3amacHbIM HMCTOYHMKOM OJHEPTMM B OOMEHE BEIECTB
pacTUTENbHBIX KIETOK. bosbIlie Bcero x«upoB B cemeHax. Opexu MOTYT CoJiepkKaTh
no 60-68% >xupa. Ho B cpenHemM pacTUTENbHOE MPOJOBOIBCTBEHHOE ChIPHE
COJICP)KUT MAJIO KUPOB U SIBJISCTCS HU3KOKAJTIOPUIUHBIM MPOTYKTOM.

DdupHble Macia — 3TO apoMaTUYeCKHe, JIETY4he CMECH OpPTraHMYeCKUX
BEIECTB, BhIpabaThiBaeMble pacTeHHsMUA. OHM HAKaIIMBAIOTCS B IIUTOIIA3ME U
MEXKJICTHUKAX U SIBJISSFOTCS BTOPUYHBIMU MPOJAYKTaMU OOMEHa BelecTB. ApoMat
IJIOJIOB CO3/IaeTCsl KOMOMHAIMEeW S(UPHBIX Macell, MPUCYIIUX JTaHHOMY BHY.
3anmax HUTPYCOBBIX, HAMPHUMEpP, — ITO coyeTaHWe S(PUPHBIX Macenl: JIMMOHEHA,
UTpaIs, TMHAJI00JIa U IPYTHX BELECTB. B KO)Kype UTPYCOBBIX UX COAEPKUTCS A0
1,5-2,5%.

O¢dupHble Macna yecHOKa M Jyka 00yanaoT GUTOHIIUAHBIMUA CBONCTBAMHU.
Takum BenecTBOM SIBISETCA AJUTMLMH, MPUIAIOIINI YECHOKY XapaKTEpHBIN 3amax.

MuHepanbHbIE BEIMIECTBA BXOASAT B COCTaB PAacTBOPOB OPraHUYECKUX U
MUHEPAIBHBIX KUCIIOT, a TAK)KE B COCTaB OEIKOB, (hepMEHTOB, TMTMEHTOB U JIPYTUX
BemecTB. X coneprkanue coctaniser ot 0,55 no 1,5 %, npuyem Gosee MOJIOBHHBI
ATOr0 KOJIMYECTBA MPUXOAUTCS HA Kanui. Dochop comepKUTCs B AT0JIaX, CBEKUX
orypuax, KaJbliMil — B KalycTe, cajaTe, MOPKOBH, 3€JIEHU CBEKJbI, SIF0JIaX; COJHU
’Keye3a — B MOPKOBH, CBEKJIE, TOMarax, 3eMJISTHUKE, MalluHe, s0JI0Kax, Tpyliax,
abpukocax; MarHuii — B pacoiiu, Topoxe, Kaptodene, MOPKOBH, KamycTe.

Butamunbl.  IIpoaykTbl  pacTUTENBHOTO  MOPOUCXOXKACHUS  SIBISIOTCS
BAKHEUIIIMM UCTOYHUKOM BUTAMUHOB.

Buramuaamu C u P GoraTel spKkOo OKpaIll€HHBIE IUJIOMbI, O00JamaroIine
BSDKYIIUM TEPIKUM BKyCcOM. B KOXype BUTaMHHOB OOJbLIE, YEM B MSIKOTH.
Butamun C npu XpaHeHMM IUIOJOB pa3pyllaeTcs, MPU OXJIAXKICHUU IPOIIECC
pa3pylIeHus 3aMeJIETCA.

Butamun A B opranuzme oOpa3yercs U3 KapoTHHA, KOTOPBIM COJAEPKUTCS B
KENTHIX TUIOJAaX M KOPHEIUIONAX, a TaKKe B 3€JEHBbIX JUCThAX. Buramunom K
OoraTel mMUHAT U KamycTa. DonreBas Ku-clioTa COACPIKUTCS B 3EJICHBIX JHUCTHIX,
YEPHOU CMOPOAMHE, KAIyCTe.

Butamun Bg comepxutcs B kapTodene, kamycTe, 3€JE€HOM Jiyke, OaHaHaX,
rpyuie. OH y4acTByeT B O€JIKOBOM OOMEHE.

Butamuna PP OGombiiie Bcero B 3€JI€HOM TOpOIIKe, KapTodesne, ClagkoM
KpacHOM Iieplie, MEeTPYIIKE, YSCHOKE.
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B 3akmroueHue He0OXOAUMO yKaszaTh, 4YTO MpPH TEIUIOBOM 00paboTKe
MPOUCXOMUT pa3pylicHue OONBIIMHCTBA BUTAMHHOB, B BOAY TEPEXOAAT
MUHEpabHbIC BemecTBa. [[03TOMy OBOIIM CEMyeT OMyCKaTh B KHUILSIIYIO BOIY,
OTpaHUYMBAsT BpeMs BapKd W OOJBINE TUIOJIOB U OBOIICH yHOTPEOJATh B CBEXKEM
BHUJIC.

3agaHMe: UW3YYUTh CTPOCHUS PACTHTEIBHOH KJICTKM W  CHACNaTh
CXEMaTHYECKHI PUCYHOK ¢ 0003HAYCHHEM OCHOBHBIX KOMIIOHCHTOB PACTUTEITHLHOM
KIICTKH.

KoHnTpoJsbHBIC BONIPOCHI
1. Kakyto poinb urpaer Boja B KieTke?
2. Kakue Oenku u jpyrue a3oTHCTBIE BeELECTBA B XOJIT B COTaB
pacTUTENBHOM KIETKU?
[Iepeuncinte OCHOBHBIE YIIIEBOIBI PACTUTEIBHON KIIETKH.
Kakue oprannyeckue KUCIOThI COIEPIKATCS B PACTUTENBHOMN KIIETKE?
Kakue nurMeHTs! cosiepkarcs B paCTUTENbHOMN KIeTKe?
Yto Takoe riinKO3ULI?
Kaxkyto poJib UrparoT KUpHI B PACTUTEIBHON KIIETKE?
KaxoBsl QyHKIIMN 1yOUTTBHBIX BEIIECTB?
Krnaccudukanus, BATAMUHOB KJIETKH.
0. Kakne MuHepanpHbIE BEIIECTBA CONEPKATCS B KIIETKE?
11. Uro Takoe 3¢upHbIe Macia?

HROO~N O M»W

IIpakTuueckasi padora Ne3
Tema: U3yueHune CBOMCTB KJIETYATOK MOJYYEHHOM U3 KJIETOYHON CTEHKH
Pa3JIHYHbIX PACTCHHH.
Heab: O3HAKOMHUTHCS ¢ PYHKUMOHAJIBHBIMH CBOMCTBAMU KJIETYATOK

[lumeBass KkieTyaTka — BEIIECTBO, wurparouee OONbIIyI0 pPOJib B
KU3ZHEACATEIbHOCTH opraHu3ma. KieTdyarka — 3TO CTEHKHU KJIETOK pacTeHHH, MbI
MoJTydyaeM €€ W3 3EpPHOBBIX, OBOIIEH, (HPYKTOB, OOOOBBIX, OPEXOB M CEMECYCK.
[IpuyeMm B 3epHax KiieTyaTKa HAXOJUTCS BO BHELIHUX CIIOSIX, KOTOPBIE B Mpoliecce
OYMCTKM yaausatoTcs. HaliThu ee MOXHO B KOPUYHEBOM puce, Xxjaebe u3
HENPOCESTHHOW MYKH M M3JENUSIX U3 LenbHOro 3epHa. Eme ['mnnokpart coBerosain,
ynoTpeOsaTh B MUILY XJIeO w3 MyKu Trpyooro momosna. Kimerdatka B Kelyake U
KUIIEYHUKE HE nepeBapuBacTcs. Boeraensaror 2 Buaa kierdarkua: HepactBopumas
MUIIEBasl KJIeT4yaTka — IEJUII0JI03a U JIMTHUH, COAEPKUTCS B OBOILIAX, (PpyKTax,
3epHOBBIX M OOOOBBIX PACTEHHUSIX, MHOTO €€ B KOPUYHEBOM puce, oTpyOsix. B
KeITyJKe U KHIICYHUKE HepaCTBOPUMAsl KJI€TYaTKa Ha0yXaeT U Kak ry0ka rmoMoraer
yAQISITh U3 OpPraHu3Ma XOJIECTEPUH U JKEIYHbIC KHUCIIOTHI, a TAKXKE TOKCUYECKHE
BellecTBa. PacTBopumasi kieTyaTka — nekTuH (U3 GpykToB), cmona (13 0000BBIX
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pacTeHuil), FTeMUIIEIUTI0NI03a (U3 TYMEHS U OBCa), KaMe/lb. PacTBOpuMas KieT4aTka,
MOTJIONIasi BOY, 3HAYUTEIBHO YBEJIUYMUBACTCS B 00bEME U MPUHUMAET (PopMy KeTe.
PactBopumasi kjeTryaTka MNPUCYTCTBYET B YEpPHOM XJieO€, OBCAHBIX XJIOMBSIX,
0000BBIX U OOJBIIMHCTBE (PPYKTOB U OBOLIEH.

Bce BubI KJI€TUATOK SIBISIOTCS MOJIMCAXapUIaMy, IIIMPOKO MPEICTABICHBI B
pPaCTUTENBbHBIX TKAaHSIX, BXOAST B COCTaB KJIETOYHBIX O0OJIOYEK U BBHIMOJHSIOT
OTIOPHYIO (PYHKIIUIO.

[ennrono3a NpUHAAIEKUT K YUCITY YPE3BBIYANHO PACIpPOCTPAHECHHBIX B
npupoze coenuHennii. Ha ee nomo npuxoautcs no 50 % yraepoaa opraHudecKux
coenuHeHuit 6mocdeprl. OHa TpeaAcTaBiIsieT cOOO0N JUIMHHBIE HUTH, COJEpXKaIIue
300—10 000 ocTaTKOB IIIOKO3bI, 0€3 OOKOBBIX OTBETBJICHUH. DTH HUTH COEIUHEHBI
MEXIy €000 MHOXXECTBOM BOJOPOAHBIX CBSI3€l, YTO MPHUIAET IEJUIF0I03e
OOJIBIIIYI0O MEXaHWYECKYH) MPOYHOCTh, IMPHU COXpaHeHUuU »sjactuuyHoctu. OnHa
00J1ajiaeT BOJJOKHUCTBIM CTPOEHUEM M MEXaHUYECKON MPOYHOCTHIO.

I'emunemtonosa - cMech NOJIMCaXapua0B, COCTOSIIMX U3 TOJIUMEPOB MEHTO3
(kcumo3a, apabwHO3a W JAp.) W rekco3 ((Pppykrosza, ramakroza u ap.). s
MPAKTUYECKUX LIEeJIE TeMUIEIUIION03Yy Yalle MoJy4daroT W3 Bojgopociei. OHa
OPUMEHSETCS KaK CTaOWuinM3aTop THIIEBBIX MPOJYKTOB, JAIOIIMX BS3KHE
CYCTICH3MH, a TaK)Ke B (papMalleBTHUCCKON U KOCMETUYECKON MPOMBIIIICHHOCTH.

Uucras 1eswmono3a HE pacTtBopsiercs B Boje. UtoObl craenath ee
pPacTBOPUMOM, LEJUTIOJIO3Y TMOABEPraloT XUMHUYECKOM MOIU(UKAIMK ITyTeM
BBEJICHUS PEAKUMOHHOCTIOCOOHBIX TPYIMI B TUAPOKCHIIBHBIE TPYIIBI MOJIEKYJIbI
nonucaxapuaa (MeTUI-, KapOOKCUTMETHII-, THIPOKCUIIPOTIHII-).

[lekTHOBBIE BemIiecTBa MPEACTABISIIOT COOOM  BBHICOKOMOJIEKYJISIPHBIC
NOJINCAXAPU/Ibl, BXOIAIIME B COCTAB KIETOYHBIX CTEHOK M MEXKKJIETOUYHBIX
0o0pa3oBaHUl COBMECTHO C IIECJIIIOJIO30M, TEMHIICIUTIONO30H W JIUTHUHOM.TIO
XUMHYECKOU CTPYKTYpEe MOTYT OBITh OTHECEHBI K TJIMKOMoNucaxapuaaMm. Bmecre ¢
IIEJUTFOJI030M OHHM 00pa3yroT KJICTOYHBIA CKENeT IUIOA0B, (PYKTOB, OBOIICH,
3€JIEHBIX YacTel CTeOJIer U NMUCTheB. Pa3immyaror aBa BHa NEKTUHOBBIX BEIIECTB:
IPOIEKTHH U MEKTUH.

[IponiekTHHBI - HEPACTBOPUMBIE KOMIUIEKCHl TEKTUHA C LEJUTIOJIO30M,
TeMUIIEIUTION0301, noHaMu MeTtauioB. [Ipu co3peBaHuM (QPYKTOB U OBOIIEH, a
TaK)Ke WX TEIIOBOW 00paboTke (OTBapHBaHWE) ITH KOMIUICKCHI Pa3pymIAOTCS C
OCBOOOXKJICHHEM CBOOOJHOTO TMEKTHHA, C YeM CBS3aHO MPOMCXOJAIIECE MPH ITOM
pasmsirueHue (GpykToB U oBomed. [IekTuH pacTBOpuUM B BOJE, TEPMOCTAOWIIEH, B
BOJHOM pacTBOpe€ B TMPUCYTCTBHUM KHUCJIOT M caxapa mpeoOpa3yercs B
xKeneoOpa3Hyr KOJUIOWJIHYI Mmaccy. OH IIMPOKO HCHOJb3YETCS B MHIIEBOMN
MIPOMBITINICHHOCTH JIJIsl IPUTOTOBIEHUST GPYKTOBBIX XKeie, MapMmenana. [lomydaroT
MEKTHH B OCHOBHOM M3 0JIOYHBIX BBDKUMOK, coaepxkaiiux a0 10-15% nektuHa, u
U3 KOXKYpPBI IUTPYCOBBIX, KOTOpast coaepkut 20-30 % nexrtuna.

OCHOBHBIMH CBOWCTBAMHU TEKTMHOBBIX BEIIECTB, KOTOPHIEC OMNPEACIISIOT
objlacTh HUX TPUMEHEHUS B  MHIIEBOM  MPOMBIIIJIEHHOCTH,  SBIISIIOTCS
resieoOpasyroiasi 1 KOMILIEKCO00pa3yrolasi ClioCOOHOCTb.

dopMHUpPOBAHUE MPOCTPAHCTBEHHOM CTPYKTYPHI Telisl MOXKET MPOUCXOIUTH
JIBYMSI MY TAMU:
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- 3a CYET CWJI DJIEKTPOCTATHYECKOTO OTTAIIKMBAHUS MEKTHHOBBIX MOJICKYTT
B TPUCYTCTBUU JACTHUAPATHUPYIOUINX BEIIECTB (caxapo3bl) B KHUCIOU
cpene (caxapHO-KHCIIOTHOE Tesico0pa3oBaHue);

- TIpW YYaCTHH MOHOB MOJMBAJICHTHBIX METAJIIOB.

JIUTHUH -  KOMIUJICKCHBI ~ TonuMep  (DEHUIIMPOMAHOBBIX ~ MOHOMEPOB
apOMaTHUYECKUX CIUPTOB, BBI3BIBAET OTBEpPJEHUE KICTOYHBIX CTEHOK. B Kierke
JUTHUHA COACPKUTCS TOPa3I0 MEHBIIIE, YeM MOJMCaXapHua0B, a B TKAHAX JepeBa Ha
ero oo npuxoautcs 10 40 %, B creHkax cte0ms nmeHuus! - 23 %, B kamycte - 6
%, B MIIIEHUYHBIX OTPYOsX - 4 %.

3aganme: IlocTpouTs JAMarpaMMy BIIarOCBSI3BIBAIOIICH  CIOCOOHOCTH
Pa3IMYHBIX KIETYATOK.

KoHTpoJibHBIE BOIPOCHI:

Uro Takoe kieryarka?

Kakwue BUIbI TIEKTUHOBBIX BEIIECTB BbI 3HaeTe? JlaliTe MM XapaKTEPUCTHUKY.
Kakwue Bunpl KiteTuatky HCHOJIB3YIOT B MUIIEBOM MTPOU3BOJICTBE

Kakoe konm4ecTBO JUTHUHA COAEPKUTCA B KIETKE?

PoONE
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IIpunioxenue 4
Metoauyeckue ykazaHus MpeAHA3HAUYEHBI JJISI BHIMIOJIHEHUS J1aDOpaTOPHBIX
paboT MO JUCHIMUILUIMHE «AHATOMUS THUILEBOTO CHIPHSDH)
HNHcTpyKuus mo TexHuke 0€30MacHOCTH padoThl B J1adopaTopuu

1. B naboparopun paboTaTh TOJIBKO B XajaTax.

2. Bo n30exaHre HECUAaCTHBIX CIIy4aeB COJAEPKATh B UUCTOTE U MOPSAIKE CBOE
pabouee mecTto. He 3acTaBiisiTh €ro JUYHBIMU MPEAMETaMH, KPOME TEX, YTO HY>KHbI
JUTSL BBITIOJTHEHUS 3a/1aHUSL.

3. 3ampeniaercs KypuTh, MIPUHUMATH MUY, TTOJIB30BATHCS TEICPOHOM.

4. OCTOPOKHO BBIKJIIOYATh U BKIIOYATh JIEKTPOIPUOOPHI.

5. Henw3s packpyuuBaTh U JIoMaTh TPUOOPHI.

5. He Opocatrs B pakoBuHy Oymary, ¢uiabTpbl BO H30€KaHHE 3aCOpPCHUS
KaHaJU3allHH.

7. He mpo6oBaTh XMMUYECKHUE BEIIECTBA U PEAKTUBBI HA BKYC

8. Ilpm pabGore c ouekrponpubopaMu U peakTUBAMHU COOIIOAATH
MaKCHUMAaJIbHYI0O OCTOPOKHOCTh, TaK KaK HEAKKypaTHOCTh M HEBHUMATEIHHOCTD
MOTYT MPUBECTH K HECUACTHOMY CIIy4aro.

9. Ilpu nHauanme pabOTBI C MHKPOCKOIIOM HAJ0 XOPOIIO H3YYUTh €ro
YCTPOUCTBO W TIpaBWJia paboThl ¢ HUM. M30erath MOBpPEXICHHS OOBEKTHBOB O
IpemapaThl.

10. bepexHO OTHOCUTBHCA K TperapaTaM: He lapamnaTh, He pa30uBaTh.

11.Ilpu pabore cO CHOUPTOBBIMH TOPEIKAMH HEOOXOAUMO COOJIIOIATH
OCTOPOXKHOCTh. TYIINUTH MJIaMsl TOJIBKO KOJIMAaYyKaMH, a HE AyTh Ha HETO.

12. ITpu BO3ropaHuu 3JIEKTPUIECKUX TPUOOPOB OTKIIOUUTH JIEKTPOIHEPTHUIO
U TYIIUTH MOXap NECKOM, BOJOW M OTHETYLIUTEJIEM, MPU HEOOXOIUMOCTH BbI3BaTh
MOKapHYK KOMaHY.

13. Ilpm HecoONIOACHUU BBIIIE U3JIOKEHHBIX TMPAaBWI 10 TEXHUKE
0e30macHOCTH  BUHOBHBIE ~ HECYT  JUCIMIUIMHAPHYKD  OTBETCTBEHHOCTD,

COTJIACHO BHYTPEHHETO pacrlopsjika J1adopaToOpHH.

37



38



IIpaBuia paGoThl B J1a0opaTopuu

1 CtynenT 00s13aH NpeIBapUTENBHO MPOUTH HHCTPYKTAXK T10

TEXHHKE O€30IIaCHOCTHU U BBINOJHATH TPEOOBAHMS, MPEIbSIBICHHBIE K padoTe
B HaYYHBIX J1a0OpaTOpHUSX.

2 B nabopaTtopuio CTYIEHT MAOMYCKAeTCS TOJIbKO B O€JbIX, YUCTBIX U
OTIJIAKEHHBIX XajnaTax.

3 Ha kaxxnoe 3aHsiTHE HA3HAYAETCS JEKYPHBIN, KOTOPbIN 00s3aH:

a) CIeAUTb 3a YUCTOTOM M COOJIIOJICHHEM TEXHUKH O€30MacHOCTH B
naboparopuu,

0) moxyyaTh M cAaBaTh y4YEOHUKHU, aTiachl, TUCTOJIOIMYECKHE MpPEnapaThl U
JIpyrue MaTepuaibl JUisl IPOBEJCHUS MPAKTUYECKUX U CAMOCTOSTEIbHBIX 3aHITHI;

B) OTBEUYATh 32 COXPAHHOCTH 000PYIOBaHUS.

4 JInst caMOCTOATENBHOM pabOThl KaXKIAblid CTYACHT JIOJKEH UMETh:

a) TeTpalb JIJs MPAKTHUYECKUX 3aHATUH,

0) MpOCTOM MATKHUM KapaHalll;

B) HAOOp IIBETHBIX KapaHAAIlIei,

I‘) JC3BUC I 3aTOYKH KapaHnameﬁ;

1) MATKYIO PE3UHKY.
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JlabopaTopHas padora Nel
Tema: KpaxmajbHbIe 3¢pHa, IPOUCXO0KICHHE, CTPOCHUE U UX 3HAYECHHE LISl
NPOBeIeHUS IKCIEPTU3bI IPOAOBOJIbCTBEHHOI'0 ChIPbSI.
Heab: O3HAKOMHUTBLCHA CO CTPOCHHEM KPAXMAJIbHBIX 36PEH OCHOBHBIX
NHUIIEBbIX PACTEHUH

Meroauueckue ykaszaHusi. HauOonee pacnpocTpaHEHHOE —3alacHoe
BELIECTBO PAaCTeHU — noaucaxapuj kpaxmai. [lepBuunbsiii kpaxman oOpa3yeTcs U3
MPOAYKTOB (DOTOCHHTE3a B JIUCTHAX PACTEHUH M MMEET BUJ MEJIKUX KPYIUHOK.
31eCh OH HE XPAHUTCA, a TPAHCHOPTUPYETCA I MOCTPOEHUS OPraHOB PACTEHMI
WIM OTKJIAIBIBACTCS B BUJE 3aIIaCHOIO BELIECTBA B IUIOJAAX.

Puc. 6. KpaxmasnbHble 3epHa pa3Iu4HbIX BUJOB PACTCHUN
A — u3 kiryoHei kaprodens: 1 — npocToe; 2 — CI0XKHOE; 3 — TOJYCII0KHOE,
b — nme-nuna (mpocroe); B — oBec (cnoxknoe); I' — kykypysa (mpoctoe);
Il — puc (cnoxnoe); E — rpeunxa (mmpocroe)

3/1eCh OH HE XPaHUTCSI, @ TPAHCIIOPTUPYETCS JJIsI TOCTPOCHUSI OPraHOB
PAaCTEHHI WA OTKJIAJABIBAETCS B BUJE 3aIIACHOTO BENIECTBA B ILIOIAX.

BropuuHblit nin 3amacHoO# Kpaxmai o0pa3yeTcs B JISMKOIIIacTax (aMUIoNIacTax) B
CIIeIMAJIM3UPOBAHHBIX OpraHax — KOpPHEBWINAaX, KIyOHSIX, ceMeHaX, Iuiojax. U3
9TOI'0 KpaxmaJjia 06paBYIOTC$I IMPOCTHIC, ITOJYCJIOKHBIC 1 CJIOKHBIC 3CPHA.

Ecnu B nefikomiacte UMeeTCsl OJTHA TOYKA, BOKPYTI KOTOPOU OTKJIA/IBIBAIOTCS
CJIOM Kpaxmaiia, To popMupyeTcst mpocToe kpaxmanbHoe 3epHo (puc. Al, b, I).

CnoxHO€ 3epHO 00pa3yeTcs, €Clii TOUYeK OTI0XKEHHUS JIBE U OosbIie (puc. A2;
B, /1, E).

[TonycnoxHeie 3epHa 00pa3yloTCsl B TOM cllydae, €Cclid Kpaxmaja CHayaja
OTKJIAJIBIBAETCA BOKPYI HECKOJIBKHMX TOYEK, & 3aTEM II0CJIE UX CONPUKOCHOBEHUS
oOpasytorcsi obmue cnou (puc.6,A3). IIpocTeie KpaxmaibHble 3€pHAa HMEIOT
MIICHUIIA, POXKb, KYKYPYy3a, CI0KHBIE — PUC, OBEC, Ipeunxa. B kiyOHsIX KapTodens
BCTPEUAIOTCSl BCE TPHU THUINA KpaXMallbHBIX 3epeH. Dopma, pa3mep, CTpOEHHUE
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KpaxMaJdbHBIX 3€peH Clenu(puuHbl IS KaXAoro Buaa pacteHuid. [lostomy mpu
aHalM3e MPOJOBOIBCTBEHHOTO CBIPBS PACTUTENBHOTO TMPOHWCXOXKICHUS, B
YaCTHOCTH MYKH, MO CTPOCHHUIO KpaXMaJIbHBIX 36pE€H MOKHO HJICHTH(PUIIUPOBATH U
YCTaHOBUTH B HUX HAJINYHE IPUMECEH.

3aganne:3roToBUTH MpemapaTsl KpaxMaabHBIX 3epeH KapToderns,
MIICHUIIBI, OBCa, prca, Tpeunxu. [Ipon3Bectu okpacky (peakiiuio) pacTBOPOM Hoja.
3apucoBatTh pu OOJBIIOM YBEINYCHUH KpaxMallbHbIC 3epHA, YKa3aHHBIX BBIIIC
pacTeHui, COXpaHss MPH STOM MEXAy HUMH nponopuuu. [lognucars pucyHku,
yKa3aB BUJ] paCTECHUS M TUI KpaxMaJbHBIX 3€PCH.

IHocnenoBaTeIbHOCTH BBINOJHEHUS PadOThI:

Kpaxmaneabie 3epHa kaproderns. OTpe3aroT HeOOMbIION KycOYeK KIyOHS U
JeNaloT UM Ma30K 110 MPEAMETHOMY CTEKITY C MPEABAPUTEIIEHO HAHECCHHON Ha HETO
Karuiei Bojabl. Karuiro HakphIBalOT MOKPOBHBIM CTEKJIOM, MUKPOCKOMHUPYIOT MPH
MaJIoM, 3aTeM MpHU OONbIIOM yBenmueHUH. Heo0XoamMo mocTapaThCsi HAUTH BCe
TPU THIA KpaxXMaJIbHBIX 3€peH (MHOTJa JTOro cnaenarb He ynaercs). [lpu
PacCMOTPEHUH CIOMCTOCTH KpaXMalbHBIX 36pEH MPUKPBIBAIOT AUapparMy v clerka
BpAIAIOT MUKPOBUHT. 3apHCOBATh YBUACHHYIO KapTUHY.

OcCyIIecTBISIOT OKPACKY IMperapaTa pacTBOPOM Hojia U, TIISAS B MUKPOCKOTII,
HaOIIOAIOT MPOIIECC OKPAITUBAHUSI.

[Ipenapatbl KpaxXMaJIbHBIX 3€PEH IMIICHHUIIBI, OBCA, pUCa U TPEUUXH JIyUIlle TOTOBHUTH
n3 pazOyxmmx cemsH. [Ipu 3TOM, pazpe3aB 3epHOBKY, U3BIEKAIOT COJEPKUMOE €e
(oHIOCTIEpM) W TIEPEHOCAT €ro B KAaIUll0 BOJBI HA MpeaMeTHoe cTekio. Jlamee
MOCTYMAIOT, KaK B TPEIbIIYIIEM CiIy4ae, W pPacCMaTpPHUBAIOT MPH OOJBIIOM
YBEINICHHH.

Heo6xommmo 3apucoBaTh (OpMy KpaxMaJIbHBIX 3€peH IIICHUIIBI, OBCAa, pHCa H
rpeunxu. Heobxogumo Hayuuthecs AU EpeHIUPOBATH HMX IO CTPOCHUIO U
OTIPEICTISATh BUIOBYIO TIPHHAICKHOCTb.

Bonpochkl 1151 CAMOKOHTPOJIS:

1. I'ne o6pa3yercst mepBUYHBINA U BTOPUYHBIN (3ar1acHOM ) Kpaxma?

2. B kakux opraHax pacT€HUU OTKJIaJbIBA€TCA 3allaCHOM Kpaxmai?

3. B uem pazHuna Mexay IpoCThIM, MOTYCIOKHBIM U CII0KHBIM KpaXMalbHBIMH 3€pHAMU?
Kak onu oOpasyrorcs?

4. Kakue kpaxmalnpHbIe 3epHa UMEIOTCS B KIIyOHE KapToders, 3epHOBKAX MIIEHUIIbI, OBCA,
puca u Imio1ax rpeunxu?

JlaGoparopHasi paGora Ne2
Tema: Mopgoaornueckue 0COOCHHOCTH CTPOCHHSI TKaHel pacTeHUH

Heab: O3HAKOMHUTHCS ¢ 0COOCHHOCTH MOP(]O0I0rHYecKOro CTpoeHMs!
TKaHe#ll pacTeHui.

Mertoaunyeckue ykazaHus. TKaHU PaCTE€HUN — 3TO IPYNIbI KIETOK, KOTOPbIE
B ONPEAECICHHOM IOPSJKE PACMOJIaratoTCs B TEJIE PACTEHUS U MPEIHA3ZHAYEHBI [T
BBITIOJIHEHUS Pa3IMYHbIX (YHKIUHA B KU3HEAESATEIBHOCTH pacTeHus. Bcee
MHOTOKJIETOUYHBIE ~ OpPraHW3Mbl HMMEIOT  KIETKH  Pa3jIu4YHOM  CTPYKTYpBI,
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COBOKYITHOCTH KOTOPBIX SBISIIOTCS TKaHAMHU. CteneHb AudepeHIIupoBKHU KIETOK
TKaHEW PaCTeHUM BO3pAcTaeT OT HU3LIMX PACTEHUM K BBICIIMM. B orinnume Ot
TKaHEW J>KUBOTHBIX, Y PAacTEHUHM Mpolecc o0pa3oBaHHUsS TKAaHEH W3 MEPBUUYHBIX
KJIETOK MO>KHO HAaOJI0JaTh HE Ha 3apObIlle, a B pACTYLIUX YaCTAX TeJIa PACTCHHUS.
[lepBuuHbBIC KJIETKHA PACTEHUSI OJTHOPOJHBI, UMEIOT MPUMEPHO pPaBHbBIC Pa3MeEpPhl U
MPOIOPILHMH, COCTOST W3 MPOTOIIa3Mbl M siapa. M3 atux kietok ¢opmupyercs
nepBoHauvajgbHass wmepucremMa. OHa B CBOIO oOuepeab MO3JHEE JEIUTCS Ha
COCTaBJIAIOIINE: TEPBBIM BHEIIHHMM CIION (IpOTOJEpM), U3 KOTOPOro oOpaszyercs
KOXKHIIa, CPEAUHHBIN CcJIoONH (MpokamOuil), SBISIIONIMNACS TPEAIICCTBEHHUKOM
COCYAMCTO-BOJIOKHUCTBIX MYYKOB; CJIOW OCHOBHOM MEpPUCTEMBI, KOTOPBIH
HaXOAUTCS MEXAY MpPOTOAEPMOM U TMPOKAaMOMEM U Ha3bIBA€TCd OCHOBHOM
NapeHXMMON WMJIM OCHOBHOW TKaHbIO PAaCTEHUM, U3 Hee MOSBISETCS CEpAlIeBUHA,
4acTb MPOBOSIIECH MapeHXUMbl. DTO 00pa3oBaTeIbHas TKAHb PACTEHUH.

O ToM, Kak MPOXOAUT COCYIHUCTO-BOJOKHHUCTBIN IMY4YOK, MOXKHO CYIUTH IO
HepBaluu JucTbeB. OOpasyeTcsi XapakTepHas CeTh, NPUYEM IYYKH JHCThEB
COEJIMHEHBI C MyYKaMH cTeOJiel, KOTopble (hOPMUPYIOT pa3BETBICHHYIO CUCTEMY,
NEPEXONAIlyI0 B KOPEHb. OJTO TPOBOJSAIIAS TKaHb pacTeHusd. Ecium u3yyaTh
CTPOEHHUE ATOM CHCTEMbI, MOKHO YBUJIETh, UTO 00pa3yeTcsl CIUIOUIHOM CKEJET BO
BceM Tese pacTeHusi. OH COCTOUT U3 MPABUIIBHO CBSI3AHHBIX JIPYT C IPYTOM ITyYKOB,
XOTSl OHU COEIWHEHBI MO-pa3sHOMY Yy pa3HbIX pacTeHui. CKeJeT pacTeHHus W3
IPOBOJAIINX BOJOKOH, IO KOTOPBIM NEPEMENIAIOTCS MUTATEIbHBIE BEIIECTBA OT
JUCTHEB K KOPHIO W HAOOOPOT, MpEACTaBisieT COOOM MEXaHMYECKYH0 TKaHb
pacTeHus.

Y  pacrenuit = dopmHpyeTcs ~ MPAKTUYECKH  3aMKHYTO€  KOJIBIIO
COCYJIMCTO-BOJIOKHUCTBIX CTPYKTYP, a MApEeXruMa HEHTPAJIbHON YaCTH CTBOJIA TECHO
CBS3aHA C NAPEHXUMOW KOPbI YEPE3 MATIEHBKHE «OKHA» B COCYIUCTO-BOJIOKHUCTOM
KOJbIE, B KOTOPBIX HAaXOJATCS MapEeHXUMaTHYeCKue KIeTKu. B mpouecce
JUTMTEIPHOTO  MpeoOpa3oBaHMsl KIETOK KaMOus oOpasyercss psa  CIOEB
COCYJIMUCTO-BOJIOKHUCTHIX O0Opa30BaHUN. Y MHOTHX JE€PEBbEB 3TO BHYTPEHHUM CIIOM
(manbonee ApeBHMI) — TMEepBUYHAs APEBECHHA, KaMOWW M BTOPUYHAS Kopa
(mapenxuma, BKiItovaromas yy0). [lon koxwuieit Gpopmupyercs mpoOKoBas TKaHb
pacTeHus, OCHOBHAs (PYHKIIHS KOTOPOM — 3allIMTHAS TaK K€, KaK U KOXKHIIBL. Takum
o0pa3oM, KOXHIla U TPOOKOBasi TKaHb SIBJISIOTCS TTOKPOBHBIMU TKaHSIMU PaCTCHUH.
@OYHKIUA TOKPOBHOW TKAaHU PACTEHUS — MPEIOXPAHEHUE OPraHOB PACTEHHS OT
BBICBIXaHUS, BIMSHUS BBICOKMX M HU3KUX TEMIIEPATyp, MOBPEXKICHUN U JPYTrUX
HEOJIaronpusTHHIX (JAaKTOPOB BHEITHEH CPEJIBI.

Knaccudukanuss TraHed pacTeHuii pa3paboTaHa MO0 TEHETHYECKHUM U
MOP(OJTOTUYECKUM TpU3HAKaM. XapaKTepUCTUKA TKaHEeW pacTEHUU OMpPENesieTcs
pPacrmoyIO)KEHHEM TKaHW W BBITIOJHAEMBbIM €0 (yHKnusaMm. K cucremam 3amuThbl
OTHOCHCS TIOKPOBHAsI TKaHb (KOXKHIIA, KOPKa, MPOOKa) U MEXaHWYECKas TKaHb WM
crucTeMa ckeneTa (TOJCTOCTEHHBIN J1y0, CKIepeHXuMa, KOJIJIeHXUMa, JTHopudopm).
Cuctema NMUTaHUSI BKIIOYAET BCACHIBAIOUIYIO CUCTEMY (PU30MIbI, KOXKHUIIA KOPHS,
KOPHEBbBIE BOJIOCKH), YCBOSIIOLIYIO (aCCUMUIISIIMOHHYI0) cUCTEMY (TyOuaTasi TKaHb,
XJIOPOPUJUIOHOCHAST TapeHXHma), MPOBOJAIIYI0 TKaHb (COCYIUCTBIE MYYKH,
MpOBOJSIIAS MapeHXHMa, MIICUYHbIE COCYJbl), HAKAIUIMBAIOIIYID CHUCTEMY
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(BOJIOHOCHAsI TKaHb, TKAHb C 3allaCaMU MUTATEJIbHBIX BEUIECTB) U BBIACIUTEIbHYIO
TKaHb (’KEJIE3KH, XPaHWINIIA CIU3EH, CMOJI, Maciia).

OYHKIIMU TKaHEW pacTEeHUH pazHOOOpa3Hbl B 3aBUCUMOCTH OT TUIA TKAHU
pactenus. [lokpoBHasi TKaHb BBINOJHSAET 3alIUTHYIO (QyHKuuio. braromaps
MPOBOJSLIEH TKaHU, 0OecrieunBaeTCs EPEIBUKEHNE BOJbI U pACTBOPEHHBIX B HEH
IIATATEJIbHBIX BEIIECTB BHYTPU pacTeHus. DyHKIUA MEXaHUYECKOM TKaHU —
oOecrieyeHue MPOYHOCTH OPraHoOB paCTEHHUA. OJEMEHThl TKaHW H3TOr0 BHUAA
GopMUPYIOT KapKac M MOJAEp>KaHUS BCEX COCTAaBHBIX YacTell pacTeHus Hu
MPOTUBOJECHCTBUSA JIIOOBIM MEXaHMYECKUM moBpexaeHusM. Kak 3ameTrHo u3
Ha3BaHUSl «OCHOBHAs TKaHb», MMEHHO OHa IPEJCTaBIISET COOON OCHOBY OpraHOB
pacteHusi. OCHOBHAsi TKaHb BBIMNOJHIET MHOXECTBO pA3IMYHBIX (QYHKIUM.
IToaToMy BBIACHAIOT €€ IOATUIIBI - ACCUMWIALMOHHAs, 3alacarolas,
BO3JIyXOHOCHAsi M BOJOHOCHasl MapeHxuma. KIeTKM acCHMMWIALIMOHHOW TKaHH
OTBETCTBEHHBI 32 (POTOCHMHTE3, B KJIETKaxX 3amacarolieil mapeHXUMBbI COJepKaTCs
3amachl OEJIKOB, KHPOB, YIJIEBOJOB, JAPYTHX BellecTB. BoloHocHas mapeHxuma
oOecreynBaeT HAKOIUICHHE BOJBI. A BO3IyXOHOCHas TKaHb (a’pomapeHxuma),
UMEIOIIAsACA Y BOJHBIX PACTEHHM, 00€CIeUnBaeT JOCTaBKY BO3/AyXa K TEM YacTAM
pacTeHus, Ky1a ero JOCTYII 3aTPY/IHEH.

3aganme I3yunTh MEXaHWYECKHE U MPOBOIAIIMX TKAHEW pPACTECHHUH,
3apUCcoBaTh Jejas He0OXoAUMble 0003HAUEHHUSI.

Mamepuanst u peakmuewl: cBexxve Wid GUKCUPOBAHHBIE KYCOUKH CTEOIS
TBHIKBBI (Kabayuka)

Ilopsnok npoBeaenusi padoThbl. J[enar0T HECKOJIBKO TOHKHX CpPE30B yepe3
XOPOILIO PA3TUYMMBIE IJ1a30M MOPHUCTHIE MPOBOAIINE MTyYKH CTE0JIS THIKBHI (Kabauka),
BJIOJIb €70 OCH, OKPAIITUBAIOT UX aHWJIMHOM H JENatoT penapat. MUKpockonupyst mpu
MaJIOM YBEJIIMYCHHUH, HAXOMAT COCYIIbI IPEBECUHBI, BUAMUMBIE TIO JUIMHE: KOJbYaThIE,
CriupaJibHbIC (MOYTH HE OKpAIEHHBIE), CETYaThle U MOPUCTHIE (CaMbl€ TOJICTHIE,
KENTOTO I[BETA), a PAJOM C HUMHU - TOHKHE HEOKpAIICHHbIE CUTOBHUHBIE TPYOKU
dbnosmel. [l uX MOAPOOHOTO W3y4YEHHUS COOTBETCTBYIOIIMM YYacTOK cpesa
paccMaTpuBaroT ¢ 00bekTHBOM 40x. Bpaias MUKpOBHHT, MOKHO YBHUJZIETH MOPHI B
COCy/laX M CUTOBUIHBIC IIACTUHKH, PACIIONIOKEHHBIE HECKOIBKO HAKJIOHHO K OCH
CUTOBUIHOM TPYOKH ¥ BUJIHBIC KaK Y3KHE OJICCTSAIINE ITOJIOCKH.

KoHTpobHBIE BONIPOCHI:
12. Yto Takoe TKaHb?
13. Kak kinaccupuumpyoT TKaH! pacTeHuit?
14. KakoBbl (DyHKLIUHU U CTPOCHHE TKaHeH?
15. ®yHKIMKM 1 0COOEHHOCTH CTPOSHUS IPOOKU?
16. Yem oTimyaeTcst acCCUMIIIALIMOHHAs TKaHb OT 3amacaromien?
17. Yro Takoe kamOuii?
18. Kak 00pa3yroTcst cCoCyAuCTO-BOJIOKHUCTBIE MTyYKHU ?
19. Kak npoucxouT mporecc o0pa3oBaHus TKaHEH Y pacTeHUi?

JlaGoparopHasi paGora Ne3
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Tema: BuMsiHUA IEPBUYHBIX U BTOPHYHBIX IOKPOBHBIX TKAHEH
PACTEeHMH HA COXPAHHOCTH NMHIIEBOr0 ChIPbs B IIPOLECCe TPAHCIIOPTHPOBKH
Heab: U3y4yuTs BJMsIHHE NOKPOBHBIX TKaHEH Ha
TPAHCHOPTA0EJbHOCTH CTOJOBBIX COPTOB BUHOIPA/a.

MeTtonnueckue ykazanus. /[ ycnenHoro npoaomKUTEIbHOTO XpaHEHUs
BUHOIpaJa TpeOYyIOTCS OINpEEICHHbIE YCIOBHUS, NpPU KOTOPbIX Ha HEM He
oOpa3oBbiBaiiach Obl TuieceHb. OHa SBISETCA OCHOBHOM MNPUYMHOW MOPYH
BUHOIpajJa Npu xpaHeHuu. [1osBUBIINCH CHayana Ha OTIEIbHBIX SAT0JaX, MJIECEHb
MOCTETIEHHO PaclpocTpaHseTcs Mo Bceil rpo3nu. OHa mopaxkaer Kak sirofbl, TaK U
rpedeHb BUHOTpaja. BHavalle 1UIeceHb BO3HMKAET NPEUMMYILIECTBEHHO Ha
HNOBpPEXKIEHHBIX Aroaax. IloBpexaarbcsi OHM MOTYT Ha LINanepe OT TPEHHUs O
OPOBOJIOKY, OT JOXKJIEH, NTHI] M HACEKOMBIX, a TaKKe OT HEOCTOPOKHOIO
oOpalieHusi ¢ TpO3[pl0 10 YKJIAJIKKH €€ Ha XpaHeHue. B mocinegnem ciyyae
BO3MOXHO M YaCTHYHOE OTJACJICHHE SITOJbl OT MOJYIIEYKH, OTYErO OOHaKaeTcs
KUCTOYKA STOJbI  (COCYIMCTO-BOJIOKHUCTBIE TYYKH) U BBIACISIETCS TOYTH
HE3aMETHOE KOJIMYeCTBO coka. Ha TakoM MecTe MOBpEXKACHMS, KaK MOKA3bIBACT
Ha0JII0IeHNe, MTPU OJIATONIPUSTHBIX YCIOBUIX TOXKE MOSBISETCS MJIECEHb.

Hy>Ho cTapaThcsi COXpaHUTDh Ha SATOJIaX BOCKOBOM HaJeT (IPYHUH), KOTOPbHIH
BBIMOJHSET 3alIUTHYIO pPOJib. XPAHUTh MOKHO TOJBKO XOpOILIO CO3PEBIINI
BuHoOrpai. Ilepen yknaakoit ero He06XOAMMO OCTOPOKHO U TIIATEIHLHO OCMOTPETh
KQKJIYIO TPO3/]lb ¥ YOAIUTh U3 HEE SAT0/bl, KOTOPhIE UMEIOT NaKE€ HE3HAUUTEIbHBIE
MOBPEXKICHUS, HENOpa3BUThIE U cyxue. Jns Takoil oOpabOTKM TPO3AU Jydlle
NOJIb30BAaThCSl ~ MAJEHBKUMU  HOXKHULAMHU C  HEIIMPOKUMU UM HEMHOTIO
NPUTYIUIEHHBIMUA KOHLIaMH. VX yZ00HO MpOIycKaTh MEXKIY ArojlaMHi, OCOOEHHO B
IJIOTHOW KUCTH, B TO K€ BPEMSI — HE MOBPEXKAAs ATOMbL.

TpancnopTaGenbHOCTH  CTOJIOBBIX ~ COPTOB  BHUHOTpaJa  3aBUCUT  OT
O0COOEHHOCTEW COpTa, YCJIOBHHA KyIbTyphl, cOOpa, COPTHUPOBKH M YINAKOBKH.
Hekoropeie copTa, BBHAY IUIOXOH TpPaHCIOPTAOETBLHOCTH, MOTYT OBITh
UCITIOJIb30BAHbI TOJBKO HA MECTE, IPYTHUE )KE MOKHO NIEPEBO3UTH HA 3HAUUTEIbHBIE
PacCTOSHMSL.

[Ipu npaBuIbHOW oOpraHu3alMu CcOBITA CTOJOBBIX COPTOB HEOOXOIUMO
3apaHee 3HaTh CTENEHb UX YCTOMYMBOCTH, TaK KakK 3TO IO3BOJISET ONPEIEINTh, Ha
KAaKO€ pacCTOSIHUE MOKHO OTIPABUTh TOT WJIM HHOW COpPT, & B CBSI3U C ITUM
YCTaHOBUTH BUJ Tapbl U CIIOCOO yIIaKOBKHU.

Pan 1EeHHBIX CTOJIOBBIX COPTOB BHHOIPaJa, HMMEIOIIMX HEIOCTAaTOYHYIO
YCTOMYMBOCTh TPHU TPAHCIIOPTUPOBKE, MOXKET OBITh MEpeBe3eH Ha OoJbLIoe
paccTosiHue, ecii 00ecrieunTh 0oJiee COBEPUICHHYIO YIAKOBKY IpO3JIei B MENKYIO
tapy. HaobGopor, copra, oOnanarone BBICOKOW TpPaHCIOPTAOENbHOCTHIO,
HSKOHOMHUYECKH BBITOJHEE MEPEeBO3UTH B Ooyiee €MKOW Tape, HE MPUMEHSI
CHELUATBHOIO YIIAKOBOYHOIO MaTepHaa.

Ha crenenp ycTOMYMBOCTH SO PU XPATIEHUHU U TPAHCIIOPTUPOBKE OOJIBILIOE
BJIMSIHUE OKA3bIBAIOT MPOYHOCTh MPUKPEIUIEHHS Ar0J K IUIOJAOHOXKE, MPOYHOCTh
AroJ Ha pas3JaBiIMBaHUE, TOJIIMHA KOXHUIBl W €€ MPOYHOCTh M TOJIIMHA
BOCKOBHJIHOT'O HaJETa.
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Bazlalme. OHpCI[eJII/ITB BOCKOBHI[HBIﬁ HaJICT BECOBBIM MCTOJOM.

Mamepua.flbl u peakmueénvl: CBCKUC IUIOAbI BHUHOI'paadd, aHAJIUTHUUCCKUC
BCChI, TEXHUYCCKUH CIIMPT, BaTa.

Iopsinoxk mnpoBeaenusi padorbl. B3ecuts 100 srox ¢ BOCKOBHIHBIM
HAJIETOM, 3aTEM CTEPETh HAJET BAaTKOW CMOYEHHOM B TEXHUYECKOM CIIUTPE HU
MPOU3BECTH Ha AHAJIUTHUUYECKHUX Becax MOBTOpHOE B3BemuBaHue. I[locie 3Toro
OTACJIUTh KOXHILYy M B3BECHTh. Pacuer BOCKOBUIHOI'O HAJIETa MPOU3BECTU 10
dbopmyie:

W= (Mcs-Mjn)/M; X 100,

riae W- BOCKOBHUJIHBIN HaieT, %

Mg - macca 100 cBexux sroJ,

M;, - macca 100 garog nmocne yaaneHuss BOCKOBUHOTO HaJIeTa,

Mk- Mmacca KOXKHUIbI

KoHTposbHbIe BONPOCHI:

1. Ot 4ero 3aBUCHUT TPAHCTIOPTAOEIBHOCTH CTOJIOBBIX COPTOB BUHOTpaja ?

2. Kakue Mepbl MOKHO MPEINPUHSATE IS YAYUIIEHHS TPAHCTIOPTA0ETHPHOCTH CTOJIOBBIX
COpPTOB BHHOTpaJia

3. Kaxkue dakTopsl BIUSIOT HA CTENEHb YCTOWYUBOCTH  SITOJI ITPH TPAHCTIOPTHPOBKE?

4. Yro Takoe npyuH?

5. Kaxkue ¢pakropsl criocoOCTBYIOT XpaHEHHUIO BUHOTpajga?

JlaGopaTopHasi paGota Ne4
Tema: U3yuenne ocobeHHOCTeil MOP(OIOrHIeCKOr0 CTPOCHHUS MOA3€MHbBIX
BH/IOU3MECHEHHbIX BEreTATHBHBIX OPTAaHOB PACTeHH I
Heab: O3HAKOMHUTBHCS CO CTPOCHHUEM MeTaMmop(d 03 KOpHeu

MeToanueckue ykazaHusi. Y IPOPOCTKOB PACTEHUHM W Y OYEHb MHOTHX
CTapbIX PACTCHUM MPOUCXOJUT YKOpAaUMBAHHWE KOpHEH. DTO COKpallleHHE KOpHEMH
BBI3BIBAECTCSl y PA3JIMYHBIX PACTEHUM, MO-BUAMMOMY, PA3JIMYHBIMU MPUYUHAMMU:
pacTArMBaHUEM MMAPEHXUMHBIX KJIETOK B MOIEPEYHOM HAIPABICHUH O] BIUSHUEM
Typropa, yMEHbIICHHEM O00beMa MapEHXUMHBIX KJIETOK BCIEACTBHE MOTPEOICHHUS
3aMmacHbBIX MUTATEIBHBIX BEIIECTB U BOJBI U IPYTUMU (haKTOpaMHu.

VY psna pacTeHUN KOPHM CIyKaT KaK BMECTUJIMILA 3alaCHBIX NMUTATEIbHBIX
BEIIECTB, B CBSI3M C 4YEM OHM CTAHOBATCS TOJICTBIMH, MSCUCTBIMH. Takomy
MeTaMop(o3y MOTYT MOJABEPTHYTHCS KaK IJIaBHBIN, TaK 1 OOKOBBIC W MPUIATOYHBIC
KOpHHU. Y MHOTHX JBYJETHUKOB B TIEPBBIA IO/ KU3HU 00pa3zyeTcs JHIIb PO3ETKa
MIPUKOPHEBBIX JINCTHEB U CHJIBHO YTOJIIIAETCS IJIaBHBIM KOPEHB; HA BTOPOM T'OJl U3
MMOYKH, HAXOJAIIECUCS CPEAU PO3ETKH OTMEPIINX JINCTHEB, PA3BUBACTCS LIBETYLIHUN U
IJIOIOHOCAIIMNA  cTeOenb, IMOCie 4Yero Bce pacTeHue mnorubaer. TakoBbl
KyJbTUBUPYEMbIC, TaK Ha3blBaeMble '"KOPHEIUIONABI": MOPKOBb, NETPYIIKA,
celbAepeil, pemna, penbka, OproKBa, CBeKja U Jp. To, 4TO Ha3bIBAIOT Y HUX KOPHEM, B
MOPGOJIOTHYECKOM CMBICHE MPEJCTABISAET HE TOIBKO KOPEHb: BEPXHSIS YacCTh €ro -
"rosioBKa", HeCcylIas JIMCThS, SIBJISIETCSI YKOPOUCHHBIM CT€0JIEM; 1O HEM HaXOAUTCS
rinagkas, 0e3 KOpEemIKoB, "mieHKka'", ABISIONIASACS MOACEMSIIOJBHBIM KOJCHOM, H,
HAKOHEI], HIKHSSL 4acTh C OTXOJSAIIMMH OT Hee OOKOBBIMH KOpEIIKAMU €CTh
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coOCTBEHHO KOopeHb. CpaBHUTENbHAS JAJIMHA 3TUX YACTEH pa3IuvHa y pa3HbIX BUIOB
U COPTOB KOPHEIUIOIO0B.

VY MI0CKUX U KPYTJIBbIX KOPHEIUIOAOB (HAPUMEpP, Y MIJIAHCKOM, MTETPOBCKOM
penbl, ETUNETCKON CBEKJIbI, MHOTUX PEIMCOB) 3HAYUTENbHAS WM JaKe TJIaBHAs
4acTh KOpHEIIo4a oOpa3oBaHa MOACEMSIONBHBIM KOJEHOM, Pa3pacTarolIMMCs B
TOJILLAHY.

[lonoOHbIe K€ MSCUCTbIE VYTOJNIIECHHbIE TIJIaBHbIE KOpPHU OBIBAIOT Y

MHOTOJICTHUKOB, HAIIPHMEp Y LUKOPHsZ, CKOpLoHepsI (Scorzonera hispanica) u ap.

VYTONIICHHBIC MSCHCThIC BMECTHIIMIIA 3alacHBIX IMUTATEIbHBIX BEIIECTB,
oOpasyromiuecss U3 OOKOBBIX WM MPHUIATOYHBIX KOPHEH, Ha3bIBAIOT KOPHEBBIMHU
KITYOHSIMU WJIM KOPHEBbIMHU Inuiikamu. OHU HECYT Ha BEPIIUHE (MM MOTYT JIETKO
o0pa3oBaTh) MPHUIATOYHBIC TMOYKH; pPa3BUBAsICh y HEKOTOPBIX pACTCHUU B
3HAYUTEIIBHOM KOJIMYECTBE, OHHU CIIy’)KAT HE TOJBKO Ui MEPE3UMOBKH Kak
YTOJIIICHHBIN TJIABHBIA KOPEHb, HO M ISl BETCTATUBHOTO Pa3MHOXKEHUs. TaKoBHI,
HanpuMep, KOPHEBbIe KIYOHH, 00pa3yembie MPHUIATOYHBIMH KOPHSIMHU Y T€OPTHH,
yucTsIKa, 3eMisiHbIX operikoB (Filipendula hexapetala), 6araToB, MHOTMX Hamux
opxuaei. Y TMOCIEAHHMX, BIPOYEM, HA KaXIOM pPACTCHHH €XETOJIHO
00pasyeTcst 00OBIYHO JIMIIL OJIMH HOBBIN KOPHEBOW KIIyOEHb, BEpXYIICUHAs MOYKa
KOTOPOro Ha OYAyIIMi TOJl pa3BUBAcTCS B HAJI3EMHBIA CTeOCTb C JHMCTBIMH U
IIBETKAMH.

B Momomocti KOpHEBbIE KIYOHHM HMMEIOT KOPHEBBIC BOJOCKH W YEXJU K,
KOTOpBIE MO3/IHEE Y MHOTUX cOpachiBatoTcsi. OT TMOA3EMHBIX CTEOJIEBBIX KITyOHEH
(KOpPHEBUIIHBIX) OHU OTIMYAIOTCS OTCYTCTBHEM PEAYIHMPOBAHHBIX YEUIYHYaThIX
JHUCTHEB. Y HEKOTOPBIX PACTCHUI OHH YTOHYAIOTCS B OOBIYHBIC KOPHHU.

K kopHemomaM OTHOCST OBOIIHBIE PACTeHUs, y KOTOPHIX B MHIIY
yIOTPEOIISIOTCST  YTOJIICHHBIE COYHBIC pACTECHHs pa3IMYHON (OpPMBI, a vy
OT/ICNBHBIX HCIOJB3YeTCS 3€JCHb. MOPKOBb, KOPDHM TIETPYIIKH, ITaCTCpPHAKA,
celbliepesi, CBEKJIa, pebKa, PEIUC, pera, OpIOKBa.

Kakp1ii KOpHEIUIO T TI0 BEPTUKAIN JIEIUTCS HAa TPH YacTH (30HBI): TOJIOBKY,
IIEHKY U COOCTBEHHO KOpeHb. ['0JI0BKA - BEPXHsS YacTh KOPHEIUIO/A, HeCyIas Ha
ceOe mcThs 1 oukw. llleiika -pacronokeHa HIKe TOJIOBKH, HE IMEET HU JIUCTHEB,
HU OOKOBBIX KOpHEeH. COOCTBEHHO KOPEHb - HWDKHSS YacTh KOpPHEIUIONa, Ha HeEi
pacrionararorcsi OOKOBbIE KOPHH, 3TO TO3BOJISIET OTIUYHUTH €€ oT Imelku. [lo
HAJIMYHIO TUTATEIBHBIX BEHIECTB IIEHKa M COOCTBEHHO KOpPEHb - TOJHOIICHHBIC
YaCcTH KOPHEIIOo/A.

CHapyXH KOPHEIUIOJ MOKPBIT TOKPOBHON TKAHBIO-MIPOOKOW, BHYTPH OT
KOTOpO#W pacmonaratorcs JyostHast (dhmodma) W apeBecHas (KCuiema) dYacTd
KOPHETIIO/A, COCTOSIINE TIIABHBIM 00pa3oM

M3 3allaCHOW TMapeHXHMbI, OOraTtoil NHUTATEJIbHBIMU  BEIICCTBAMHU.
BHyTpeHHee CcTpoeHHE OTAETbHBIX KOPHEIUIONOB HEOJMHAKOBOE;, pPa3INYaloT
KOPHETUTOJIbI TUTIA MOPKOBH, PEIHCA M CBEKJIBI.

VY KOpHEIUIOJIOB  TUMa MOPKOBU  (MOpPKOBb,  MACTepPHAK, METPYIIKa,
CeNp/Iepeil) THTATeNbHBIE BEIIECTBA OTKJIAJBIBAIOTCS TJAaBHBIM 00pa3oM BO
BTOPUYHOM J1yO€, pacCMoJOKEeHHOM MoJ npoOkou. IlosTomy mnyOsiHas 4dacth y
KOPHETUIOJIOB ATOTO THIIA 3aHMMAaeT OOJIBIIYI0 YacTh KOpHEIUIoJa. BHyTpeHHss
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4acTh KOpHEIJIoJa -JApeBecHHa (CepaleBuHa) - OeqHee MUTaTeIbHBIMU
BEILIECTBAMHU, cjlabee OKpallleHa, MMEET OOJbIlIe OJPEBECHEBIIMX KIETOK. Yem
MEHBIIIE YJEIbHBIN BeC CEp/ILIEBUHBI, TEM MUTATEIbHEE KOPHETIO/.

VY kopHemnoa0B TuIa peauca (peauc, peabka, pena, OproKBa) NUTaTEeIbHbIE
BEIECTBA OTKJIAJbIBAIOTCS B JIPEBECHOM YaCTU KOPHEIIO/a, KOTOpas 3aHUMAaeT
IJIaBHYIO €ro maccy, a JyOsiHasg 4acTh pa3BuUTa c€i1ab0 W IUIOTHO MPUJIEraeT K
KOXHUIIE.

JUisi KOpHEIIOIOB THIIA CTOJIOBOM CBEKJIBI (CBEKJIA CTOJIOBas, caxapHas)
XapaKTepHO uepeoBaHue 0oJiee TEMHBIX (JTyOSIHBIX ) U CBETIIBIX (IPEBECHBIX) KOJIEI]
MmsakoTH. llocnennue OenHee NUTATEIBHBIMU BEIIECTBAMU U HMMEIOT OOJIbIIE
OJIPEBECHEBIINX 3JIEMEHTOB.

3ananue 1. VMByuuTh CTpOEHHsI KOPHEIUIOJOB M CHIeNIaTh CXEMaTUYECKHUE
PUCYHKH C 0003HAUYCHUSIMU.

Mamepuanpl: KOPHETUIOIBI MOPKOBH, PeIbKU (pembl, peawuca) U CBEKIIBI,
HOX; JTYTIBI.

IHopsinok nmpoBeaenust padoTbl

O6bexT 1. KopHemsion MoOpkoBH. PaccMaTpuBalOT KOPHEIUION CHAPYXH,
BBISIBJISISL TOJIOBKY, HIEHKY M KOPHEBOE TEJO. 3aTEM pa3pe3aroT KOPHETUIO I MONEpEK,
U3YYaloT €ro MOMNepeyHOe CeYeHUe, OTMeYasi COOTHOIIEHUE U OKPACKY 30H Jiy0a u
JIPEBECUHBI, MEXKIY KOTOPHIMHU PACTIONI0KEHO KaMOUaIbHOE KOJIBIIO.

O6vbekT 2. KopHemion peabku. PaboTy npoBoadT, Kak onucaHo AJjig 00beKTa
1.

Oo0bexr 3. KopHeminox cBékiabl. OcMaTpuBaIlOT KOPHEIUIOJ CHAPYXKH,
o003Hayasi TOJOBKY, IIEHKY U KOPHEBOE TEJNO. 3aTeM pa3pe3aroT ero Mmomnepék u
U3YYalOT Cpe3 C IMOMOINBIO JIYMbl, OTMEYas KOHIIEHTPUYECKYIO CJIOUCTOCTh H
gyepeoBaHue 30H Jy0a, KaMOUs M IPEBECUHBI.

KoHTpoJsibHbIE BONPOCHI
. ITo xakoii mpranHE MPONCXOAUT YKOpadUBaHUE KOpHEN?
. Kakue copta BbLAENAIOT Y KOPHEIUIONOB MOPKOBH, PEANCA U CBEKJIbI?
. Uto Takoe KopeHb?
. Kakue Bunon3meHEHHbIE KOPHU HCIIOIB3YIOTCS YEIOBEKOM B ITHILLY?
. KaxoBsl ¢pyHknmn kopHs?
. Kaxyro popMy nMeroT KopHEIIoa6I CBEKITbI?
. Uto Takoe MpuAaTOYHBIA KOPEHb U ero (yHKIHS?
. Uro Takoe kopHemion?
. UeM OTIIMYAIOTCS 110 BHEIIHEMY U BHYTPEHHEMY CTPOEHHIO KOPHEIIOIbl MOPKOBH, peauca, CBEKIIBI?

O 03I N b WKk

JlaGoparopHasi paGora Ne4
Tema: H3yyenme ocoOeHHOCTEd  MOP(OJIOrHYECKOr0  CTPOEHHS
HA/13¢MHBbIX BUOU3MEHEHHbIX BEreTATUBHBIX OPraHOB pPacTeHHUil
Heab: O3HAKOMHUTBCS CO CTPOCHUEM BHA0U3MEHEHHBIX M00EroB

MeToauveckue yKazaHus.
KiyGenb npencrasisieT co00il yTONIEHHOE OKOHYAHUE MOJ3EMHOTO modera

- CTOJIOHA, cnymamee MECTOM OTIIOXCHHUA 3allaCHBIX IIHUTATCIIBHBIX BCIICCTB (B
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OCHOBHOM Kpaxmaia). MecTo MNpuKperuieHUus KIyOHs K CTOJOHY Ha3bIBAETCA
MyIOBUHOM, a MTPOTUBOMOJIOKHAS YaCTh KIIYOHS - BEPIIIMHOM.

Ha mnoBepxHocTu KIyOHST HUMEIOTCS yruiyOsieHus: (rJ1a3kyd) ¢ MEITKUMHU
(«cmsimumuy) moukaMu. KiyOeHb oTiauyaeTcs OT OOBIYHBIX M[MOOEroB Oosee
CWIbHBIM Pa3BUTHEM TOHKOCTEHHOM 3alacarolieil TKaHU U cIabbIM pa3BUTHEM
MEXaHUYECKUX TKaHEW C OJPEBECHEBIIMMHU KJIETOYHBIMH CTE€HKaMu. Ha
MPOJIOJLHOM pa3pe3e 3peyioro KiayOHs kapTodens JIeTKO 0OHapyXUBAarOTCS Kopa,
KaMOUaIbHOE KOJIBIO C IPOBOJIAIIUMY MyYKaMU U CepAIIEBUHA, KOTOPAs BBITJISIUT
HEOJHOPOJHOM: €€ BHYTPEHHSAS 4aCTh BOASHUCTA WU IOJYNPO3payHa, & BHEIIHSIA
BBITJISIAUT OoJiee TJIOTHOM M CBETJION 3a CYUET OOJIBLIEro CoJepKaHUs Kpaxmala.
CHapy»xu Ki1IyOeHb HOKPBIT TPOOKOH

JlykoBHIa - BUJAOU3MEHEHHBIA MOA3EMHBIA MOOET ¢ CHUJIBHO YKOPOYEHHOMU
cTe0JIeBOM 4YacThbiO (JOHLIEM) U MSCUCTBIMH, TECHO COJMIKEHHBIMHU JIMCTHIMH,
OoraTtbIMy MUTATEIbHBIMU BEIIECTBAMU (MSICUCTHIMU uemrysMmH). OT JOHIIA BHU3
OTXOAAT NPUIAATOUYHBIE KOPHU. Y JYKOBHUI] PEMYATOrO JIyKa pa3InyaroT 3aMKHYThIE
U OTKpBITBIE (0OIIME) Yelryh, KOTOphle K KOHIIAM HMCTOHYAIOTCS U BBICHIXAIOT.
CHapyXu JTyKOBUIIA TIOKPHITA CYXHMH, IJIEHYATHIMU YEHIysIMU, OO0pa3yolIUMH
«pyOaiky», KOTOopas MpeJoXpaHseT MSICHCTbIE 4YEIIyd OT BBICBIXaHUSA W
MOBPEXKJICHUSI MHUKpOOpraHu3dMaMu U BpeautenssMu. Cyxue KOHIIbI OTKPBITBIX
MSCHCTBIX YEIIyd W CBOOOJHBIC KOHIIBI CYXHX KpPOIIIUX YelyH OO0pazyroT
«IIEWKY» JYKOBULIBI. B NEHTpe JIyKOBHIIbI, HAa BEPXYLIKE JIOHLA HAXOIUTCS
BEpXYIlIEUHas IOYKa, KOTOpas MOXET pPa3BUThCA B LIBETOHOCHYIO CTPEIKY C
3€JIEHBIMU JINCTHSIMU.

Kouan kamycTel - BHUJOM3MEHEHHBIH HaJI3E€MHBIA IMOOEr C YTONIEHHON
cTeOJIEBOM YaCThIO (KOYEPHITOM) M TECHO CONMIKEHHBIMU O€JIBIMU MSICHUCTBIMU
JUCThAMHM, JIMIIEHHBIMU XJIOPOIUIACTOB M HAKaIIMBarOUIMMU MHOro CaxapoB u
BUTaMHHOB. B Kouepwire Xopolo pa3BuTa 3amacaronias TKaHb CEPJALIEBUHBI, HO
UMEIOTCSl TAKK€ M OJPEBECHEBIINE KIETKM MEXaHMYECKON TKAaHW U JIPEBECHHBI,
O3TOMY pa3Mepbl KOUEPHITH U CTENIEHb BPACTaHUS €€ B KOUaH BIUSIOT HA TOBAPHOE
Ka4eCTBO KamycCThl. M3 BepXylmI€4yHOM MOYKM KOYEPHITM HA BTOPOM TOJ KU3HU
pacTeHusi o0pa3yeTcst IBETOHOCHBIN MOOeT.

3aganue 1. M3yunth cTpoeHHS BHUIOW3MEHEHHBIX MOOETOB W CIENATh
CXEMaTUYECKHE PUCYHKH C 0003HAUCHUSIMH.

Mamepuansl: TyKOBHUIBI pEMYyaToro Jiyka, KIyOHH KapTodens; KodyaH
KamyCTbl; HOX; JTYTBIL.

Iopsinok nmpoBeaenust padoThI

Oo0bexr 1. JlykoBuua pemyaroro Jjgyka. JIykoBuily pa3pe3aroT BIOJb IO
IMaMeTpy, BHUMATEIbHO PacCMaTpUBAIOT OTMedYasl JOHIIE, LUKy, CyXHe Yellyu
(pybamiku), MsCUCTBIE Yelryd (OTKPBITHIE M 3aMKHYTHIE), BEPXYIICUHYIO IMOYKY,
MPUAATOYHbIE KOPHHU.

O6bekT 2. Knyoens kaprodess. OcMaTpuBarOT CBEXUI KITyOeHb CHAPYKU
M OTMEYAIOT HaJIW4Me IYMOBHHBI, BEPXYIIEYHOW TMOYKM U TJIA3KOB. 3arem
paspesaroT Ki1yOeHb BI0JIb, pACCMATPUBAIOT C MOMOIIBIO JYMbl, OTMEYas MpoOKY,
KOpY, KaMOHUaJIbHOE KOJIbIIO, BHEIIHIOIO U BHYTPEHHIOIO CEPAIICBUHY.
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O6bexT 3. Kouan kanyctbl. HeOomb1110ii KOYaH KamycThl pa3pe3atoT BAOJb
Mo JIUaMETPy, paccMaTPUBAIOT, BBISBIISIL KOUYEPHITY (CTEOJEBYIO YacTh KOYaHa) C
30HaMH KOpbI, KaMOWI C MPOBOASIIMMHU SJIEMEHTAMU U CEPJILIEBUHBI, Oelbie
MSICUCTBIE JIUCThS, BEPXYLICUHYIO TTOUKY.

JlaGoparopuasi paGora NeS
Tema: OcodeHHOCTEH MOP(]OJTOrHYECKOro CTPOCHM S
CyXHX IJIO0B
Heab: O3HAKOMHUTBHCS CO CTPOEHHEM CYXMX ILJIOI0B

MeTonnyeckue ykazaHus.

IBeTkH, 00pa3ytoTcs Ha oderax U cCOOpaHbl B 3aMETHBIE TPYMIIbI, KOTOPHIE
Ha3bIBAIOT coygemusamuy. B cOlBETUSAX pa3inyaloT riIaBHYIO U O00koByto ocu. Eciu
IIBETKU HAXO-JATCS HA TJIAaBHOM OCH, TO TAKUE COLBETHSI HA3bIBAIOT MPOCTHIMHU; €CIIU
Ha OOKOBBIX OCSX, CJIOKHBIMH.

Cema Qopmupyercs U3 cemsizauaTka B pe3ysbTaTe OIUIOAO-TBOPEHHUS U
SIBJISIETCS.  BBICOKOCTICITUATM3UPOBAHHBIM OPraHOM pPa3MHOXKEHHS U pPacCEeICHUs
pacteHuit. OHO COCTOUT U3 3apoobilua, 3anacaroujeli MKAHU U CEMEeHHOU KOJiCYPbl.
3anacHble MUTATENIPHBIC BE-IIECTBA B CEMEHAaX MOTYT ObITh JIMOO BHE 3apojbllia
(3HIIOCTIEPM M TIEpUCTIEPM), TUOO B CAMOM 3apOJbIIIE (B CEMSIOIAX).

XuMuYeckas TpUpOJa 3alacHbIX BEIIeCTB ceMeHH. B kadecr-Be
MUTATENbHBIX BEIIECTB B CEMEHHM MOTYT OBITH KpaxMmal, XHUpPbl U OEIKOBBIC
BemiecTBa. B 3aBUCMMOCTH OT mpeobiiajlaHrs TOTO WM MHOTO BEIECTBAa CEMEHa
MOTYT OBITh KpaxmayiucThie (y mMIIeHHIbI — 66% Kpaxmana, y pxu — 67%),
MacistHUCThIe (y KiemeBuHbl — 0 70% wmacna, y neHa — 10 48%), 6enkoBbie (y
ropoxa — 22-34% 6einka, y ¢haconu — 23, y con — 34-45%).

IInoobt, xak yxe yImOMHHAJIOCH BBIIIE, 00pa3yroOTCS W3 3aBsi3el IIBETKOB B
pesynbrare oruofgoTrBopeHusi. OH npegHazHayeH s GOpPMHUPOBAHUS, 3aUTUTHI U
pacnpocTpaHeHus ceMmsH. B mporecce pa3BuTHS IUIOAa W3 CTEHKH 3aBA3U
dbopMupyeTcst CTeHKa IJ10/1a — 0KO010N100HUK. OKOJOIIIOHUK OOBIYHO COCTABIISIET
OCHOBHYIO Maccy Iuiofa. B HeM BBIAECHSIOT TpU CPABHUTEIBHO YETKUE 30HBI:
HapYXKHYIO, CPEJHIOI W BHYTpeHHIOI0. Hanbosiee 4eTko Bce TPU 30HBI MOYKHO
pa3IM4UTh, HAIPUMEDP, B IUIOJE CJIMBBI WJIM BUIIHHW: TOHKUU HAPY>KHBIM CIOU —
Kodcuya, Che00Has - COUHAs MAKOMYb TIJI0JIa U Meepods KOCMOYKA U3 KaMEHUCTON
TKaHH, OKpYKaromiasi cemsi. YacTo 3TH 30HbI Y IUIOJIOB HE CTOJIb YETKO BBIPAKEHBI.
[Tnoap! kK1accupUUUPYIOTCS: BO-TIEPBBIX, 10 KOJTUYECTBY CEMSH - OJHOCEMSIHHbBIE U
MHOT'OCEMSIHHbBIE; BO-BTOPBIX, MO CTPOEHUIO OKOJIOIUIOJHUKA — COYHBIE U CYyXHE.
Hwxe  mpuBOoAsiTcE  OCHOBHBIE  THUIBI  IJIOJOB  PACTEHUM,  HMMEIOIIUX
MPO-/I0BOJILCTBEHHOE 3HAYEHUE.

1. Kopobouxosuonvie (cyxue, MHOTOCEMSTHHBIE ):

- 0600, xapaKkTepeH 1151 0000BBIX;

- KOpobouKa, XapaKkTepHa JjIsl Maka.

2. Opexosuonvie (Cyxue, OTHOCEMSHHBIC):

- opex, OKOJOIUIOTHUK KECTKUM, JEPEBSIHUCTBIN, XapaKTEPEH IS
JIECHOT0 opexa (JEUIMHBI) U ero KyJabTypHOU ¢hopmbl (PyHIyKA),
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IPEIKUX OPEXOB.

- opeuiex OTINYAETCSI MEHBIIUM pa3MepPOM (Ipeunxa);

- cemAHKa, OKOJIOIJIOAHUK KECTKUN, HE CPACTAETCs C CEMEHEM
(MOJICOTHEYHUK);

- 3€pPHOBKA, OKOJIOIUJIOAHUK KOXKUCTBIM, CPOCILIUIC C CEMEHHOMU
KOXYpoil (MIIeHn1a).

3. A20006u0Hble (COUHBIN TN MACHCTBIN OKOJIOILIOTHUK, OOJIBIIIEH
4aCThI0O MHOTOCEMSHHBIE):

- 52004, BECh OKOJIOTIJIOTHUK, 32 UCKITIOUEHHUE KOXKUIIbI, COUHBIH,
MSICUCTBIN (TOMAThI, BUHOTPAJl, CMOPOIMHA, KPBIXKOBHUK);

- 16710K0, B €70 00pa30BaHUU YYaCTBYIOT, KPOME 3aBsi3H, U APYTHe YacTH IIBETKA
(671014, Tpy1IIa, aiiBa, Upra, psOuHa);

- MbIKBUHA, KOXKUILIA KECTKAS, IEPEBIHUCTAs, MSIKOTh COUHAs!, MACUCTas (JbIHS,
apOy3, ThIKBa, OTypell);

- nomeparey, KOKUIIA TOJCTasl, OKpAIICHHAs ¢ BMECTIJIMIIIAMU 3(UPHOTO Maclia,
MSKOTh COYHAsI MSICUCTasl, XapaKTEPEH sl IIUTPYCOBBIX.

4, Kocmsankosuonwle (CouHble, OJJHOCEMSHHBIE TIJIOJIBI) UMEIOT
CheJOOHYIO MSCHUCTYIO MSIKOTh. OHa XapaKTepHa JJIsl TUIOJJOBBIX KOCTOUKOBBIX
pacTeHuit (CIuBa, BUIIHS, YEPEIIHs, aOpUKOC, IEPCHK, anbida). M3penka ObiBacT
cyxas kocmauka (MUHIIAJb).

5. Crooicnble (coopHbie) nioovl:

- cOOpHbLIL Opeutek (MHO2oopeuteK) TIPEICTABIISIIOT COO0H COBOKYITHOCTh
MHO>K€CTBA OPEIIKOB (IIIUITOBHUK);

- MHO200peuieK 3eMJISTHUKU U KITyOHUKHU U3BECTEH 10| Ha3BaHUEM «SToa». Y
ATUX PACTEHUI MEJIKUE OPEIIKU CUJSAT Ha BBIMYKIION O-BEPXHOCTH CHIIBHO
pa3pociierocsi, MiCUCTOT0, COYHOTO IIBETOJIOXKA;

- cOopHas KocmaHKa — COBOKYITHOCTh MHOKE€CTBA KOCTSIHOK (MaJInHa,
€XEeBUKa, MOPOIIIKA, KOCTSHUKA).

3apnanme 1. M3yuuTh CTpOEHUS CyXUX IUIOJOB M CHEIaTh CXEMaTUYECKHUE
PUCYHKH ¢ 0003HAUYCHHSIMU.

Mamepuanwl: 3aMOYEHHbBIE 36PHOBKH MIIEHULIBI, CEMSIHKU MTOJCOJIHEUHUKA U
TPEUYUXH; JTIYIbI IPENapOBaIbHBIC UTIIbI, OPUTBHI.

IHopsinok nmpoBeaenust padoTbl

O6bexT 1. 3epHoBka mnmeHunbl. C MOMONIBIO JYNbl OCMATPUBAIOT
3epHOBKY, BBISBISIE XOXOJIOK, OOpO3JKYy Ha OpIOMIKE, BBIMYKIYI0 CHUHKY |
3apOJIBIII, OTTPAHUYEHHBIN OT OCTAILHON YacTH 3€PHOBKU PYyOUHKOM.

O6bekr 2. Cemsinka rpeuuxu. Hanpeszaror OpuTBON KOXHUCTBHIN
TEMHO-KOPUYHEBBIA OKOJIOMJIOHUK CEMSHKA M CHUMAIOT €ro, 3aTeéM HIJION
HaJIphIBAIOT TOHKYI0 CEMEHHYIO KOXKypy. OOpalliatoT BHUMaHUE, YTO CEMs JICKUT
CBOOOJIHO M HE CpacTaercs C OKOJIOIUIOJJHUKOM, KaK y 3€pHOBKH, a CEMEHHas
KOXKypa IUIOTHO MPUJIETaeT K SHA0CTEPMY ceMeHH. Jlanee pa3pe3aroT TpEXrpaHHOe
ceMs 1o peOpy U C MOMOIIBIO Tyl BBISBIAIOT OBl MYUYHUCTBIA 3HJIOCIIEPM U
JIe)KAIINI BHYTPH HETO JKEJITOBATHIN M30THYTHIM 3apOJbIILI.

Oo0bexkT 3. CemsiHka mnoacojHeuHuka. Hanpeszator OputBoil uY€pHBIN
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TBEPABIA OKOJIOIUIOAHUK, OCBOOOXJash CeMs, U CHUMAIOT WIJOM CEMEHHYIO
o0onouky. OOpamatoT BHUMaHHE, YTO OKOJIOIUIOJHHMK HE CpalléH C CEMEHEM, a
caMO ceMs COCTOMUT JIMIIb U3 OOOJOYKH U 3apojblllia (3HIOCHEpPMA HET, KaK U y
0000BbIX). OCTOPOKHO PA3ABUTAIOT UTJION MSICUCTBIE CEMSIIONH 3apOIbIIia, TECHO
COIPUKACAIOMIMECS JIPYT C APYTOM, C TOMOLIBIO JIYTIIbI OOHAPYKUBAIOT MEXI1Y HUMU
KOHMYECKU Kopenlok (oOpallleH HapyXy) W TMO4YeuKy (BHYTPH, MEXIY
CEMSOJISIMH).

JlaGoparopHasi paGora Ne6
Tema: OcodeHHOCTEH MOP(]OJTOrHYECKOro CTPOEHM I
COYHBIX ILI0/I0B
Heab: O3HAKOMUTBLCS CO CTPOEHUEM CYXHX ILUIOI0B M CEMEHU
IpoxosxuTeILHOCTH PadOTHI: 2 yaca

3amanmel. M3yuuTh CTPOEHHE COUHBIX IJIOJAOB M CJIENATh CXEMaTUUYECKUE
PUCYHKH ¢ 0003HAUYCHHSIMU.

Mamepuanwi: cBexue s10JI0KU 1 ane’abCUHBI (TUMOHBI); HOXK; JTYTIBI.
IHopsinok nmpoBenenust padoTbI

Oo0bekT 4. S1610K0. OCMaTPUBAIOT TUIOJT CHAPYKHU, OTMEUast TIIOAOHOXKKY U
OCTaTKH YalleuKH LBeTKa. Pa3zpe3aroT ogHO sS610K0 BIOJIb IO AUAMETPY, IPYroe -
nornepék. PaccMaTpuBaroT s16J10K0 B IPOI0JIBHOM paspese, 0003Havas MmIoA0HOXKKY,
Yameuky, KOXHUIy  (BHEIUIOJHHMK), COYHYK  MSKOTh  (MEXIUIOJHHK),
NEPraMeHTOBUIHBIM  BHYTPUIUIOJHUK, OOpa3yloIIUii CEMEHHbIE KaMepbl C
CEMEHaMH, CleAbl  COCYAMCTO-BOJIOKHUCTBIX MYYKOB B  MEXIUIOJHHKE,
OTpaHUYMBAIONINE «CepACUKOo». PaccMaTpuBaloT sS0JI0KO B MOMEPEYHOM paspese,
OTM€uasi, YTO B LIEHTPE IO/ MPOXOAUT OCEBAs MOJIOCTh, BHYTPUIIIIOJHUK COCTOUT
U3 TIISITH CEMEHHBIX Kamep, CEpIACYKO OKAWMIICHO TOYEYHBIMH ClIeIaMH
COCYAHMCTO-BOJIOKHUCTBIX ITyYKOB, PACIIONIOKEHHBIMHU 110 KPYTY.

Oo0bexT 5. [Tomepanen. OcMaTpUBaIOT IUIOJ HUTPYCOBBIX, OTMEYAsT MECTO
MPUKPEIUJICHHS] TUJIOJOHOKKM M OCTaTKU 4Yalleuyku. Pa3pe3aroT ero mnomepéxk,
paccMaTpHuBalOT pa3pe3, 0003Hayash OKpAIICHHBIM BHEIUIOAHHK C TOYECUYHBIMHU
BMECTUIUIIAMU d(DUPHBIX Maces, Oeblid BATOOOPa3HBIM MEXKIJIOJHUK U COYHBIN
BHYTPUIUIOJAHUK C CEMEHAMU, pa3Aei€HHBIM Ha JI0JbKH, COCTOAIIME U3 COYHBIX
BOJIOCKOB.
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